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WO 2007/117165PCT/PT2007/000016 NEW PHARMACEUTICAL
COMPOUNDS This invention relates to novel substituted nitrocatechol
derivatives, their use in the treatment of some central and peripheral
wWerveas system disorders and pharmaceutical composib tiopgcertaingois
them. Despite being used in clinical practice for several decades,
levodopa (L-DOPA) continues to be the gold standard drug for the
symptomatic treatment of Parkinson's disease. This has helped to
maintain keen intéfB3Y iREHRISuIERNEGAS] HBIRGIDMBe enzyme
catechol-0- 10 methyltransferase (COMT) based on the hypothesis that
inhibition of this enzyme may provide clinical improvements in patients
Thigrieventisy P%%%%%V&lﬁéggmm@a&@m&ﬁ!ﬁmﬁm& hoopsk dndg treat-
m@eriphen eming ASHRLRABDXMASE HAMACHHRRININd hbsatiaRaledotomposi-
. the use.of COMT inhibitors as adjuncts to L-DOPA/AADC therapy is 15
HOES SRR YR ES egbility to reduce metabolic 0-methylation of L-DOPA to
3-0-methyl-LDOPA (3-OMD). The duration of L-DOPA induced clinical

DEMRERIRIAL ISP ERa BARUL B RSl R IR POTRR] Continues o
becibengelid stevidart -baprirdhargmspormatir g timent lobBaptiisph stidise@B B fiis has
hegbm meRRs Ihal ok R YSRHIMIRH SRRUPLOL AR AR AEINGIE futechol-0-

ose of L- 20 DOPA actually reaches the site of action, i.e. the brain.

otk AN ENbasrsl oy s dvrotbsrimiat-inkiiomefdbiy sreymeemay pro-
vi&@aﬁiisﬁsfﬁqg&%h d'%-hﬁ@gﬁwﬁlﬁﬁ&ﬁ Q&Hﬁmmeaa;@md egﬁs@gz%ga}}f eatment

t nd of each dose cycle, giving rise to the so-called 'wearing-off pattern
W%E%ﬁ%{rd}%?e{‘iaﬁﬁﬁg%}% |@@%ﬁi¢$@ﬂ%ﬁ%gﬁ@%m8€%ﬁ

phenomenon and accumulation of 3-OMD has been described (Tohgi, H.,

et al., Neuroscj. Letter :19:22. 1992).. It has bee I at
T s 8 i o ST b N ST B OmOR A 3C Hetapy s
bagmhipe thion 4bilitivetor aadper nsystoiic aCrosthiyietiB i BWIHDSDM Bo (Rétheshyl-L-

| - . simp] is.d
DP A ey it i PR S e MR AAN B IR 518 a et
of theWshén e §p1 5504 4.- PS8, whiskeenteanmitnHipiting pedfdifisof 3-OMD.
AdaRSRA rooNTs @heiekreakdewsdp AN PRard BdiP G RLRUBI 0d-brain barrier

0-methylation, such that with repeated doses of L-DOPA, the mean

(BER:mAichesens G cobtratsryidiraied ampat afion s e ngeigistered dose of L-
D@I?H;l@@ﬁm lfééécﬁs%rtﬁﬁ @rtgi a&ﬂﬁ@?{g fadMha Efgﬂiﬁg@ﬂﬂﬂo@ﬂg?,a&ﬁﬂﬁﬁ GERBRY years
of the o ministered.dose of L-DOPA is ahle . L
o S L H RSt 00 PSS E A e OB deef gt i

pr&@@hdilt iddulitio rat%wesitoﬂnmhamahgctﬁpgwfa@ﬁﬂﬁymﬁie[@@%m thheing-off®

_ o of anfinarlcinson o 15 tralonaed with single d ;
P P M B RS penomenon
anC @nmiwhibsito ks thiPrdps riedra deribein (Bebgly - 4l-meftiajl -bleurosci. Leiters,
13@%&?2%%%@ e B{ih%ze’&‘{ﬁ%ﬂm%géﬂnﬁﬁﬁ%?ﬁé Aehin penetra-

. -2-cyano-N,Ndiethy1-3-(3,4-dihydroxy-5-nitrophenyOacrylamide
tiopethddpBre dedhrampeiitioEigy ThAeisa peEese ThiBIEBvith 3-OMD
(REQRsIANtS: 1A the:lpwanametatsenaesiithonah shafnoesseatiaidier -pora

same pharmacophore, tolcatPone differs from entacapone in that it easil}/
avaém%to reach the brain (Nuit, J.G,, Fellman, JH., 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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10 the cent-al nervous systems (CNS) and is able to inhibit cerebral
COMT as well as peripheral COMT. It could be speculated that central
inhibition may be less important if the more significant action of inhibiting
WO/ istaprevent breakdown of L-DOPA in the periphery.ppdeethoth@sois
use of COMT inhibitors which do not-penetrate into the brain at clinically
relevant doses may avoid potentially undesirable CNS side-effects of
these agents. 15 Another serious issue which has emerged since these
to carlytheriie b stivard IS REJNRIbIB AN RtV pY S e qesnthe hiptiailability of I~
Dopieqtial At thessMilrocateshilhanes XeRoDInlics 18-6RHSRiBE YRIAdIMBEes of L-
damage (hepatotoxicit %gel.ndeed shortly after its launch, tolcapone was
DW&@?%WHffgn;ﬂ%%g '}%)f{é]rj!g@vé?ghases of hepatotoxicity were
reported including three 20 unfortunate deaths from fatal fulminant
hepatitis. Today tolcapone can only be used in Parkinsoni tients, wh
T e BB S i R S ARG Gy i SRR ety
nitnebenzophenofitiver dlsaption, Wikthliseppie VRTI4TNV enik {Eict-treno-N,N-

aiRentaAL i %ﬁ%ﬁsﬁﬁ&é@é@@fﬁﬁ@@%&&@@ﬁ%&%'.%%ﬁﬁ%‘?ﬁz DE 3740383

associated ot fully understood, in vitro studies have
AlHshiehtpBtwiedpbibitiemyonstaaly a@égedmmgmm%éﬁtmgh sharing es-
sedigimediaies preithasiReensegeuiaiagibal hesf Mo i EVRIeRLy enters

adducts with hepatic proteins resulting in hepatocellulay injury (Smith, K.S. .
the, peRtre e OB SO ST eri9 55 75 ,‘f%@%\)‘?lﬁ?ﬁ%éai}o%@@ﬁ fie"5thas periph-
erTThAThotgShagpg-iia-gamne duintaibitiobp hedractieh o witht30the more

, talcapone,. is not ciat ith liver toxicit is geperally regarded as
S R P YOI Ry Nbe PR Ao e SOl ckesphery

Ingrattnh < COVF DOMTOIrthibitdel edhgoieran ddasmenmtorishimder dhelinioally rele-

o PR J00s NSO CR P e

conseqguence, the drug must be administered in very high doses with

ARYEY:H056: U dRRRA fRken By he Ralifal ASRME LIRS SHNEaL eficAGYed into

of entacapone has been questioned - indeed a recent study (Parashos,
cligical pragticehplaie ipopspieneisl of fhese rigosaigchaldassd iearitaling ipsause

segrﬂ@m@ amg_ga @éﬁﬁ%@ﬂ%ﬂ?@%@i,%&ﬂ%ﬁ@t&ﬁﬁf 1%%@1@%&&@0116 was with-
arkinson's disease patients as a perceivea Iack or efricacy. . .
o e U, THE LR L 5P G AR o o ledige tee

unfiropertaekahbibant aty, hicevaldizibyiin fehfetyloaiitna tangrivitaticedin Park-
.__action. 10 We_have now surprisinaly found that compounds f general

ind A el B SRR [ DR R YA SR ol
mapigeifitiser droeiariigics gxpenatiornd aronegarmpuihepaietieAlthough
thd WA RLREIREARINLNaVE Fane Rl oIty A8 HeliBe dRG!Weapone 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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NO2 wherein R1 and R2 are independently from each other hydrogen or
- a group which is hydro- lysable under physiological conditions, optionally
substituted lower allcanoyl or aroyl; X represents a methylene group; Y

vapresentsigin atom of oxygen, nitrogen or sulphur; n repre- 20:5ep5MReo1s
number 0, 1, 2 or 3 and m represents.the number 0 or 1; R3 represents a

pyridine group according to the formula A, B or C, which is connected as
indicated by the unmarked bond: WO 2007/117165PCT/PT2007/000016 -
duratiolREREwghé @ R4OMBIR:B aribicRTun dulst helefmifivercddntyethaigh doses

wiRPLeSS Y Hreaho bk tialed, fidpatient. As such, the clinical efficacy of entaca-

pone has been questioned - indeed a recent study (Parashos, S.A. et al., Clin. Neuropharma-
col., 27(3): 119-123, 2004) revealed that the principal reason for discontinuation of entaca-

pone freatment in Parkinson’s disease patients was a perceived lack of efficacy.

Accordingly, there is still a need for COMT inhibitors exhibiting balanced properties of
bioactivity, bioavailability and safety, with a long duration of action.

We have now surprisingly found that compounds of general formula I are COMT inhibitors
which are endowed with such properties and exhibit an exceptionally long duration of ac-

tion.

Compounds of the invention preferably have general formula I as defined below:

NG,
o
RO ®
\(X}n
S, (Y)m
is

o

wherein R; and R, are independently from each other hydrogen or a group which is hydro-
Iysable under physiological conditions, optionally substituted lower alkanoyl or aroyl; X

Tepresents a methylene group; Y represents an atom of oxygen, nitrogen or sulphur; n repre-

sents the number 0, I, 2 or 3 and m represents the number 0 or 1; Ra 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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5 C6-thloalkyl, Ci-C6-alkoxy, C6-C12-aryloxy or a C5-C12-thioaryl group,
C1-Cé6-allcanoyl or C7-C13-aroyl group, amino, C1-05- alkylamino,
Ci-C6-dialkylamino, C3-C12- cycloallcylamino,
wo-fed2rhgirrocycloalkylamino, Ci-C6-allcylsulphonyl, PCT/PT2007/000016
C5-C12arylsulphonyl, halogen, CI-05-paloallcyl, trifluoromethyl, cyano,
nitro or a heteroaryl group; or two or more of residues R4, R5, R6 and R7
taken together represent aliphatic or heteroaliphatic rings or aromatic or
heteroaromatic nnge and wherein P rgpresents a central unit, which is

the regioisomers ¢)f 1, ,4-oxadiazol{p,5-diyl, 1,2,4-oxa |az -3,5-diyl,
4-methyl-4H-%& T>fares3,5-Cligt; 8 triazin- -2 dacli
1,2,4-triazin-3,5- d|yI 2H-tetrazol-2,5-diyl, 1,
-alkyl-3-(alkoxycarbony0-1H-pyrrol-2,5-diyl, vhereln alkyl is 15
represented by me’%hyl ethyl, n- propypand n-butyl and whterein allcoxy is
represented by methoxy, ethoxy, n-propoxy and |sopropoxy,

e R S S BB Sl .

C@ﬂmﬂﬁm Eﬁmowmmlomr@omﬂs ﬂbm%@blg%cﬁﬁilﬂrcraikamﬂ or
a d||3alkorcrbo ran2 1, whereinalkoxy is .

rg{ rrel%% ﬁte )% eth%}éﬁme hoxy, dl%g% andE?égE)‘;rgp amimno,  Cy-Cr-

GYbféﬁli@manfdlleafﬁhz(Zl)?iﬁ@%mmmma dwlOﬁ@kr@lkbtw@Hmm;tron C¢-Cro
arfeReEmeEELEne cenBakyn Mﬁﬁﬂf@ﬁé@ﬂ;}b 5)?9211%' ity a%%iré%%l%rb@roup,

exchange "of thé nitrocatechol moret and th 3 molety

or 2@%&%@8&7 efi- @@%R?I%&Bére&eﬁ%%n%h@%@#@ m&s@@w aliphatic or
hetéﬁrarwh@r&lg&y& MBS (Rl RANEHLR raﬁ@%e?éﬁﬂc?r?éi%sems a central

palkyl.re dues represent thiomethyl, thioethyl, thro -n-propy
S%E‘E?p’rbﬁ%t gaﬁ YRR IeRsATopRke Fﬁ%iﬁed from the
re@hﬂﬁnaﬂsow resjguesarﬁmase,mmth@m—sﬁaamnnaqsomxy ASPBIRAORY,1,2,4-

S 0SB A PR ION,Cleal OF I BIEGHe

tmn@pmhé@dmﬂrchmawbpr(ehmw@éssnﬂs{mwmmf@rm wherein alkyl s

S A O M g e
mqtégréseﬂrorﬁem@mmxetm@sﬂpwné;albylbuﬂarmwlﬁséfémb|yrherem alkyl is
reprebehitd @reyétree@rrsﬁ "ERRRRS N ERERA R DARRIQULPreferallyy 1 5.diyl,

Cz C6- allcr%?mrno residues rep- 5 resent zrzethylamrno ethylamino,

b, IS5ttt SREPORBty aiamRzpkdidralyly, 1soxazol-3,5-diyl
ﬁnﬁz%ddya?llxaammd f@r&bb @Imemﬁ@ent‘ﬁm}eﬁmﬁam tﬁg@%&réh | thlﬁisalwmeﬂmxy,
i-npropylamino, di-n-but ino, di rop methylethylamino,
R R R T R R
C3-C12-cycloallcylanzino residues represent pyrrolrdrno prperrdrno

%h%( égé%{ﬁ?a de%cg{dohe 1¥Iaﬂgto Pre era f%cgléecoo%h regiocisomers real-

eterocy ino rasidues represen mor olin
mablewrmmmwm@m@@mmmmmmm@mm

N-methylpiperazino and N-ethylpiperazino. Preferably,

Ci-C6-alkylsulphonyl or C6-C12-arylsulphonyl residues represent
Prefaeabiyist oﬁ%grﬁﬂerhWerﬂf@ﬁymﬁ@ﬁy@@#wﬁyrtéﬂdwﬁmlwﬁypwﬁemdmw sec-
butfEIRHEREEE! Eﬁ%@ﬁﬁﬂ’%ﬂ%@l}b@F@yﬂﬁgglﬁﬂ(}&%eﬂ@ﬁf&%ﬁ%omethyl

Ci-C6-haloallcyl represents chloromet % Iuoromethyl 15 dichlorornethyl,

m@%br&r%wowbh‘r%%rﬁ@mﬂrén@w BHieyp-pYRYEt A8 Herarberyl. Pref-
erahﬁﬁlmiﬁbﬁﬁﬁ%ﬁmmb@wm@thdﬁﬁm@k% WPy W%)Iy{,butoxy,

diazol olyl _In where two or more of
T o8k, R o Cooir o 0 o FEGR: Phenony o

heteroallphatlc rings or aromatic or heteroarornatic rings, preferred
combined residues are indolizinyl, isoindolyl, indolyl, inda7olyl, purinyl,
quinolizinyl, 20 naphthyridinyl, isoquinolyl and quinolyl. We have
surprisingly found that compounds of general formula | markedly enhance
the bioavailability of L-DOPA, increase the delivery of L-DOPA to the brain

and significantly augment the levels of dopamine in the brain over
aviended nerinde Comnoiinde nf nenaral

D

58
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25 formula | 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

wocpmpewds of general formula | are raarkedly greater thap thes667000016
observed with tolcapone, the only COMWT inhibitor thusfar known to be

endowed with a reasonably long duration of action. 30 Moreover, even
after long onset times (e.g. 24 h after administration), compounds of

naghthergy! fdrivhuladypspioed! jrisy eabsitired - BERAWE Ty teiibedtaiidues repre-

imj 1117165PCT/PT2007/ 016 -6 -
g S e A e
allkanexberiduph Espeesanseihensotestieneil dutipeny ok MGEAkPheikain Cr-Crs-
arfigedRRAdmiRISAteR 8} cal ngﬁiﬂgﬂf Beneralfo @ﬁ?—ﬁﬂéyﬂﬁ{%sresidues Tep-

tolcapone is prone to produce marked oscillations in the brain delivery of

TeREIE R IR T VSRR R B P R e ietrEeRs g @it Srivagiylamino. Pref-
erdiffptieqisCHuusgompoaungsioigenefbiormuadomaptiariofetglamino, di-n-

endowed with therapeutic gdvantages due to systaipned and constant )
P P P R G R B T ARy @ S propylaming
andyshyiesindamipatiBrifeably { CalilhuptyokellafianininrksHGR Aderestat 1rolidino,
- The-hioavailghili j lvity, safety ' r relatgd properties

P er?lo%v]\?rﬁn the@#%?%%éd-brﬁbatﬁggg%ﬁ%}gé ility) can r@%ﬁ%&ély Co-Crar
hetspprrirzerpRBe kimrsiiper sowwicphsiveplisdizeachifgliviathylpregbntino, 3,5-
dhﬁ@ﬁ@%ﬂ%ﬁa%\ﬁ?%ﬁ&%“ﬁ%&ﬁﬂp@&ﬁw%H@rﬁu@ﬁ?lg‘ilﬁemqqfré%rably,

e C

obtain a desirable balanced mix of properties. 15 Preferred compounds o
Corfre A3 \FuBRoRAaPotirne try HiatARier ! 4Hetey represey aneiasrsonodiyethylsul-
fo@ﬂ,%ﬁ&hiﬂéfiﬂfbﬁ?@J@ﬁ tolylsulfoFyL E;referably, haloggn residues represent chloro,

5-(4-methyl-5-(4-(tri t idjn-3-y1)-4H-1,2 4-
br?pl )y é(?%) S%151 o é@f%%ig)%wgaﬁc% gcpresents chloromethyl, fluoromethyl,
di(ﬁn-léﬁe(ﬁed;l_iﬁb rdﬁ-ﬂ;;ﬁrdﬂmﬂiﬁyl@kﬂﬂifhﬁeyﬁﬁ%mgﬁﬂﬂmomethyl. Preferably, heteroaryl
te 4&?%3%@?%%@?%@@#&%&3%? ?sgyz{ggo%&,’ %iglzgollyi, isoxadiazolyl, oxadiazolyl, tria-
zolyD it teorasipthiperadelimhsey Tyol bt-@rel off ims ihuBs JRl)-Bsn Recivetiz etadreh, Bygether

b meymysiphe, g of opatle g bsoarometc fags ppfrd
comibipsyl ggsidues are indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, quinolizinyi,
napReHYdma A GsoapiRy it duasenethyppyridin-3-y1)-4H-1,2,4-triazol-3
-yl)-3-nitrobenzenel,2-diol,
5-(5-(2,6-dimethy1-4-(trifluoromethyl)pyriciin-3-y1)-4-methyl-4H-1,2,4-triaz
Wohavey W rivitiplyefwadedtiediohounds of general formula I markedly enhance the

bio%ﬁ%gﬁﬁ%ﬁ%gﬁ%ﬁ%?iq%%%% tﬁerggﬁ%%y%%jl‘glb%)é&r!c%%g brain a;ld significantly

anGughinist hyvds (6F duthmin@iptienpibid-(viftuotendethyd)yydsd Bempounds 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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3 -y1)-4H-1,2,4-triazol-3-y1)-3-nitrobenzene-1,2-diol,
5-(5-(2-bromo-4,5,6-trimethylpyridin3-y1)-4-methyl-4H-1,2,4-triazol-3-y1)-3
-nitrobenzene-1,2-diol, 5-(5-(2-chloro-4,5,6-
wimethyipyedin-3-y1)-4-methy1-4H-1,2,4-triazol-3-y1)-3-nitrgpeinghdos
diol, 544- methy1-5-(2-(trifluoromethylypyridin-3-y1)-4H-1,2,4-triazol-3
-y1)-3-nitrobenzene-1,2-diol,
305-(542,5-dichloro-4,6-dimethylpyridin-3-y1)-4-methyl-41-1-1,2,4-triazol-
sh3riet fitherpiviite (zgne-dn@-Hiol, which conirasts to that observed with tolcapone. This

reé%%rl}r:]%o lfegr;sg%%%{ %fé;i%%‘f&ﬂ%ﬂﬂ%%@ bﬁm_ﬁlaﬁb%mgéﬁliﬁﬁistmﬁon of com-

pognds (2-Barepyeroinialy Whasar thigrpacliDprogmtoragus Joakeg oscillations in

th@ QAN G162 G 2D /QRN0A 6 rfroRilf QRRRZENG: LakidiQ¥ects in Parkinsonian
5-(5-(2-fluoropyriciin-4-y1)-4-methyl-4H-1,2,4-triazol-3-y1)-3-
Pafifbbenzene-1,2-diol,
5-(5-(6-fluoropyriciin-2-y1)-4-methyl-4H-1,2,4-triazol-3-y1)-3-
nitrobenzende-

1.2-diol : .
E -'3(55’(?1’&1“1‘6@0%’%%‘?8%?}1 JormaIREs 5 ARt An SR Mg 35t frerapentic advan-
tagek)dBeritroidainehend, @editint elevation of L-DOPA levels whilst the use of tolcapone

in éés%&%%%%%% Yd&i%%%géﬁﬁmhéﬂitb%ﬁ fevels.

triaz obenzene-1,
5-(5-(2-bromo-5-chIoro-4,6-dime_thy|pyridin-3-y1)-A_f-
THO BBttt AntoawRsy Bidey W@ﬂ%@ﬁgﬁkd? F8ES known in the art
compounds of the above general formula (I) having a 1,3,5-triazin-2,4-diy1
(e-gsHlaodrrainibasary petmeability) can be routinely optimized by the skilled person on
ba%ﬁgéig%fé-&éaéﬂiﬁtgifwm%eékeﬂi%ﬂ%ﬂ@ylvmgﬁw)ﬁ@%%ﬁof@mm}
1,2-djol, . . . .
forpla b adet i SRR TGS bR PHERRSh 2 HOPEYRS 7in-2-y1)-3-nitrobe
nzenel,2-diol, _
Pr%fl'egfrg RS R met VIS ] sl 3 PR R £R G hool-
3,541 (&-eapttay Mai{ inflvdeoiridundiyirbid-GoflyoromstyibpinidiyByd)ritioha4-
izEAcH.3-gighy -1 2-diol, 5-(5~2-chloro-4,6-dimethylpyridin-3-yl)-4-methyl-
m%?%-é', -dimethenlz-%f}%%trﬁ‘luo%me&h&l)gyr‘i}é?n-é- 1%-:?,?,5‘3¥rri1azin-2¥y)1)-%1-?]it¥
4%%&M:§ﬂa{&7mﬁobenzem-1,2-61'01, 5-(4-methyl-5-(2-methyl-6-
(triAteBrbSroneydridinepy LdstrfluaramatBy Ny iaHavinsbinl Bdeaz nLoydhy -
-3- 15nitrobenzene-1,2-diol ) ) .
SG-hnaromesbmaslsraty i el B alashragene-1 2-dol, 5-(-
méthenzeneth-gdigtifluoromethyl)pyridin-3-y)-4H-1,2,4-triazol~3-y])-3-nitrobenzene-
-nitro-5:z(4-(5-(triflyoro riclin-3-y1);1,3,5:trjazin-2- .
TR R i i AR PR
yl)é@-is_iﬂwb@mﬂ@?l Al_—tiiaki ﬁ-@&%ﬁhﬂ@@@uﬁhﬁ%ﬂﬁﬂﬁmﬁh&MH-l .2,4-triazol-3-
yOT R ek d-{ IR oAt iR Rida Lo 2 AR A iR Fruoromethy pyridin-
3-y1)-4H-1,2,4-triazol-3-y1)-3-nitrobenzene-1,2-diol, 5-(5-(2-bromo-4,5,6-trimethylpyridin-
3-yl)-4-methyl-4F-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-yI)-3-nitrobenzene-1,2-diol, 5-(4-
methyl-5-(2-(trifluoromethyl)pyridin-3-y1)-4H- 1,2, 4-triazol-3-y1)-3-nitrobenzene-1,2-diol,
5-(5-(2,5-dichloro-4,6-dimethylpyridin-3-yl)-4-methyl-4H-1,2,4-triazol-3-y1)-3-
nitrobenzene-1,2-diol, 5-(4-methyl-5-(5~(trifluoromethyl)pyridin-3-y1)-4H-1,2 4-triazol-3-
y1)-3-nitrobenzene-1,2-diol, 5-(5-(2-fluoropyridin-3-y)-4-methyl-4H-1,2 4-triazol-3-y1)-3-
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. yObenzene-1,2-diol,
5-(3-(2-methyl-6-(trifluoromethyppyridin-3-y1)-1,2,4-triazin-5-y1)-3-
nitrobenzene-1,2-diol,

Wb PrigA 6- (trifluoromethyl)pyridin-3-y1)-1,2,4-triazin-5- PCT/PT2007/060016
yl)benzene-1,2-diol,

5-(3-(6-methyl-4- (trfﬂuoromethyl)pyrldln -3-y1)-1,2,4-triazin-5-yl)-3-
nitrobenzene-1,2-diol,
mﬁo&n@zfvdsmetbw-@(m*ﬂimd lmiﬁmppyt}mm%ﬂ@' ' AR YA aril-3-y1)-3-
i0
R e G L by e R Y DS
mmqhmeseyﬂ,y@hpkrﬁﬂﬁéﬁ%@hm Bagiethyipyridin-3-yi)-4-methyl-4H-1,2 4-triazol-3-
YRR ek @ﬁftﬂef%%t@@%!g'@ ity fidin-3-y1)-4-methyl-4H-1,2,4-

triazin-5-yObenzene-
R oo ot R Sop-E SO metiyoyridin -1y 4
mathemzaNEAlAaei0!3-yi)-3-nitrobenzene-1,2-diol.
5-(3-(2-f|uoropyridin-4-y1)-1,2,4-triazin-5-y1)-3-nitrobenzene-1,2-diol,
5-(3-(6-fluoropyridin-2-y1)-1,2,4-triazin-5-y1)-3-nitrobenzene-1,2-diol. 30
Praféeed QOHAGEE DP(hE MBS 200K EADMTMu 8 dyhbeéng enes b.2-dith-2,4-diy] as cen-

tra?lé% AR D! §@68E¥@W69}8£e%ﬁ)%y%§n% 1078 a2 yiybenzene-

benzene

1 %déek(i-&ﬁéﬂwmtﬁy&ﬁf[mmﬁypm@ymﬂz A-tieadin2eilb3-nitrobenzene-

L e R et Dpyridip 39D, S-trsgin 2 leene 13- dio,
5"(‘?£érme®;(ls4cér¢ﬁeﬂﬁ9m%’lﬁmteﬁrétﬁwp%;ﬁrmta@yz)yi)@wzeﬁh@na@@ﬂ 5,2-diol,

(5 é&M@@?ﬂﬁﬁﬁﬁ&cﬂ&e{m yridin-3-yl)-1,3,5 ‘tr;a.zm 2~y1)-3 -nitrobenzene-1,2-
-(2,6- d|meth%/{1 -4- (trlfluoromethpryrldln '3 -yl1)-1

aféoar@ - Anhtrshérseiuormeihpyridin-3-yl)- £55-triazin-2-1)-3-
mfﬁrﬁ&iéa&ﬂjﬁtﬂmmmdmﬂ@xﬂnafﬂx@@%mb%m 3-y1)-1,3,5-triazin-2-

DB RS A TGSty DBy Syt S fuacin 2

1) borertizez bl25di4)- 3- nltrobenzene 1,2-diol,
5-(3-(2-bromo-4,5,6-trimethylpyridin-3-y1)-1,2,4-
oxadiazol-5-y1)-3-nitrobenzene-1,2-diol,

Préfe(ed 2ahiorends Bighe ﬁb@ﬂ'mp@lrfm@al@ having a 1,2,4-triazin-3,5-diyl as a
cer&@%ﬁﬂ'ﬁl%%cé ¥ rgsiie é{tﬁ— &H}]} yridin-3-yl)-1,2,4-triazin-5-

3-nitro-5-(3-(2- (trlfluorom I’IC|
yDkenzangsdadiidist S5 ribanstl ;omethyl)pyndm— =yl}-1,2,4~triazin-5-yl)-3-

mtr%t(é’léﬁgm'é QIMMO%&%%W[M&EM%DMdm 3-y1)-1,2,4-triazin-5-
Yl)b???r’ﬁ’ll?’z (3 ﬁ% eﬁﬁ%m#@mﬂmm -y1)-1,2,4-triazin-5-y1)-3-

N@Mﬁmﬂmw@@rﬁz&m&ﬂlﬁ-@@ﬂaﬂuommethyl)pyndm +3-y1)-1,2,4-triazin-5-
-fluoro r nltrob n
yl)g Eﬁ@ﬁnzomeg% %iﬁ K-okadn z%rfygzi Hitroben @F’e %1“% B}LZ’A"

triatBabeyl)- 3-mtrobenzene—1 2-diol, 3-nitro-5-(3- (2—(mﬂuoromethyl)pyndm -3-yD)-1,2,4-

i %@)@éﬁ%ﬁ%@'&cﬁ ¥hik2sir e darabrnbins peRanEsaer 5 4-ighis. 5.

YDW%%E@%&@MMM@T@?@M tAtiiaZrsiazin-2-Hirdiickmaersldialiol,

5-(3-06 AuA PR 2-y1)-1,2 4~ 3- -1,2-diol.
6-%r?1ethylpyr|d|n érz 33;1)) 1,2, 4%%%%% %nﬁs)%eﬁtefoebe%zege 1,2-diol,
5-(3-(2-bromo-5-

Pre@éﬁe&wn@slumtbywmdwgﬁé:a; Lfawiadiprelibeyil ); 3 DitiaRRsRRS-4idt as
I 3-nitr

R A s me st 3 ) e omadiogob-iio)

5- (5 (2 -chloro-
204,6-dimethylpyridin-3-y1)-1,2,4-oxadiazol-3-y1)-3-nitrobenzene-1,2-diol,
5-(5-(2-methy1-6-
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(tifluoromethyl)pyridin-3-y1)-1,2,4-oxadiazol-3-y1)-3-nitrobenzene-1,2-diol,
3-nitro-5-(5-
(6-(trifluoromethyOpyridin-3-y1)-1,2,4-oxadiazol-3-yDbenzene-1,2-diol,

WikEr iy 1-4-
(trifluoromethyDpyridin-3-y1)-1,2,4-0xadiazol-3-y1)-3- nltrobggggﬂgﬂf 7éﬁ(c‘iﬂl%16

IoIir5n4e5t;11r32/1(§4-(trifluoromethyppyriciin-3-y1)-1,2,4-oxadif;1zol-3-y0-3-nitrobenz
yljiraskn2-0pldivl, 5-(3-(2-chloro-4,6-dimethylpyridin-3-y1)-1,2,4-oxadiazol-5-y1)-3-
ni BB YA A Rt RSRASRAS) 30 apaeszene 2 i
yER3phigmpenastei o fdviad iy (iale-Grfijetotidiptayiado 3513 obdiazol-
5- gg&gegquaéoi 5-(3- (6~methy1—~4 (mﬁuoromethyl)pmdm gi&bZ 4-gxadiazol-5-

(2-bromo-4,5 6- tnmethg pi/rldln 3{&/ 1,2,4-°0Xadiazo 3-nitrobenz
@F@an -1,2-diol, 5+(3-(2,6-dimethyl-4- ( ﬂuorc}methyl)pyndm 3-y1)-1,2,4-

ox@h@ﬂﬂ%ﬁé@%ﬂ%@ﬁ@ﬂ%ﬂ@ﬂﬁ(ﬂ@"% didnRxapiael-3-y0-3 NHIODRRALR-5-
ST e baR e o S S Sl At By il 2.4

ox2dtaal]-548)-3-nitrobenzene-1,2-diol, 5-(3-(2-bromo-4,5,6- -tritethylpyridin-3-y1)-1,2,4-
oo Y B S 0 aA T RS o
oxpibazd-foy[H3mitiobrorrethlDidiold 13- 224 oifthdinot By) Phadinehelt,

1,2740b a2y benzene-1,2-diol, 5-(3-(2.5-dichloro-4,6-dimeth -3 -
ffuorcégyrldln )Oel ZHA? oxadllgzoI(S: D 31r?|troz-benzene€i glgmdm y-124

oxgdiaz fffMBréWﬁﬁh?”&ﬂHW@M&Wmemmﬁmﬁ“YD

1 :y@ axaﬁa@zaﬂﬁﬁ%ﬁeﬂgﬁmﬁabﬁqzﬁ{@%?a din-3-y1)-1,2,4-oxadiazol-5-y1)-3-
-(5- (6 quoropyrldln -1,2,4- oxadlazol O 3-nitrobenzene-1,2-diol,
m e foretis! ﬁeﬁﬁ) YH g5l 2 -oxadlazol— S-yl)-3-nitrobenzene-1,2-

&ﬁxﬂﬂm@@ﬂtﬁm’.@ﬁrﬁﬂim@}lZ%&&h@ﬁé‘ﬁ-yl}-}mn'obenzenc—l 2-diol, 5-(3~(2-

ch?or%- O 6 i Itt}féo%él%ﬁyég%#%l 82 yA) 1)-3-nitrobenzene-1,2-diol, 5-(3-(2-bromo-

G-E%ﬁﬁmmbﬁmmﬁaﬁtﬂmﬁh&]wnﬂmbﬂﬂy@e 1,2-diol, 5-(3-(2- bromo 5~

h%}g "géb;)ve gﬁf&iﬁa&ﬁ g’)aggvmg a 3115 gi g)% Przfz%red & P?as ce rflra?
(ﬁﬁ?nﬁifbl@ﬂﬁi@fhﬁﬁm@@@-mﬂﬁeﬂ’m@vﬂp%ﬁdﬁhe&w%L%M%ﬁﬁeﬂgm-

4,6/BRENR g }1,2,4-0xadiazol-3-yl)-3-nitrobenzene-1,2- d101 5~(3§~(2—methyl—6~
5-(5-(2-c 1oro 4 dlmeth 1pyridin-3-y1)-1,3,4- oxadiazol-2
(ﬁﬂ{blﬁm%mggﬁg A-oxadiazol-3-y1)-3-nitrobenzene-1 2—d101 3-nitro-5-(5-

(6wad&mmﬂjﬁyﬁﬂﬂuwmﬁwmmﬂa@xﬁ)ﬂeﬁzén@m@wIfzfs{é.methyl-a;-

R e i ldy0-- S s ISl
dmaemﬁﬁﬂ@mﬂﬂwﬁ}mmﬂa@m&mmwﬂm&%}mm@w 2-diol, 5~

obenz . .
épéd(lf _414}’ %nf%gr%}ﬁ%dﬁzq pyvill1 @%ﬁ%ﬂ@d’z"dﬁ’ >-(>-(6-methyl-
2~ mmzﬁnﬂmmahmmmieﬂ}z,woxadmml 3-y1)-3-nitrobenzene-1,2-diol, 5-
(5-2 BdFeAlichl lﬂ[ﬁl@%ﬁ%ﬁndﬂ'ﬁﬁlg SR R BHAZILRA 1)-3-nitrobenzene-1 ,2~diol, 5-

5y1)-3-nitrobenzene

(5- G-y A At ddrmbrelid-glyd-nitsohenzene-1.2-diol, 3-
mﬁ%@@ﬁ@t@ﬂ%ﬁﬂ%ﬁ%% “Hioh-oxadiazol-3-ylybenzene-1,2-diol, 5-(5-

(2 gé@(ﬁwﬁ% m}(})&;gﬁ%ggggeﬁg P r-fg]ﬁfs@fgdlazol -3-yl)-3-nitrobenzene-1,2-diol, 3-

nit-B¢ S A It B MBI BT giNI B Y0k B4 701-3-y])benzene-1,2-diol, 5- (5-(2-

flw %xr?dla&gqlg}é tt%{; |tro%%géﬁ%§ %ﬂ?@fg@zene—i 2-diol, 5-(5-(2~fluoropyridin-4-

1,3,4-oxadiazol-2-yl)benzene-1,2-diol,
5-(5-(2,5-dichIoro-4,6-dimethylpyridin-3-y0-1,3,4-
20oxadiazol-2-y1)-3-nitrobenzene-1,2-diol,
3-nitro-5-(5-(5-(trifluoromethyl)pyridin-3-y1)-



10

15

20

35

30

Preferied spopatngs @f tav

1,3,4-oxadiawl-2-yObenzene-1,2-diol,
5-(5-(2-fluoropyridin-3-y1)-1,3,4-oxadiazo1-2-y1)-3- nitrobenzene-1,2-diol,
5-(5-(2-fluoropyridin-4-y1)-1,3,4-oxadiazol-2-y1)-3-nitrobenzene-1,2- diol,

Wéor@rilpqEgpyridin-2-y1)-1,3,4-oxadiazol-2-y1)-3- nltrobenzgggﬁ%‘gm&wm
5-(5-(2- -9.

chloro-6-methylpyridin-3-y0-1,3,4- oxadiazol-2- -y1)-3-nitrobenzene-1,2-diol,
5-(5-(2-bromo-

yRa@methipysiciny3-yiitoBe-anadiaaiitl 8/03-Glitiqbenaenc2lyB-dink-

RIS NS ohenzone. 2 ol $45-0 chlovoG-mefbulonridin St 2.,
oxlidiaz@réfdiréditmbpuancd afdi@é Siid\e-eronerd-fortimiipy (BinalAyiy- 52,4~

t Yy -3~
offdibo YA fgy%%ge%%lg 31%;% Osafs ?W&hﬂ@»&ﬂf&b"ﬁﬁ dimethylpyridin-3-yl)-

%ﬁz -3-(3,4-
YO @%&&Mltune
(2)-2- (2 chloro 4,6- dlmethylpyrldln -3-y0-3-

Pr%‘_" ﬁ%ﬁ?ﬁ %ﬁﬁ?ﬁ%@h t;%;ﬂa (@) having a 1,3 4-oxadiazol-2,5-iyl as

cmmums}mmm@mmwmawmqramewmmm ~y1)-1,3,4-0xadiazol-2-

R R M o013 vt
nif@lferitensrd Rratiolpp(ritiresiiphtritiiienethypyridin-3-y1)-1,3,4-oxadiazol-2-

VA Ch ARV AP -DILARNE Y - dsoromethy)pyridin-3- -y1)-1,3,4-oxadiazol-
methyl-4-( trlfluorometr%ppyrldln -3-ypacrylonitrile,

2~ @jzgqgig by ey(5: Wﬁpﬁérﬁ,@p.ﬂuoromethyl)pyndm ~3-yH-1,3,4-0xadiazol-2-
ylf%:-@l%@ﬁ%‘} Suafiosome sy -3 DRI yridin-3-y 1? -1,34-

chloro yr|d|n 4- d|hydroxy -5-nitrop {ac onitrile,
’f%.%@i , 6gﬁéﬂ %;é %,S-dmhloropyndm-» ~y¥ -oxadiazol-2-
ylmeﬂiudba:zmnymnﬁc|ﬂqermhwm;ﬁﬁyw&ﬁﬁ%%mmy1)pyndm 3-y1)-1,3.4-
rlme?gzl ﬁldln tﬁbyi%n& i42 adho Itiso()%y(%bﬁqt% ‘ﬁéﬂ?ﬂ%%ﬂﬁwn ~3-yD)-1.3,4-

ox@)azQ(z;ﬁh]e&@utr@&zene-} 2-diol, 5-(5- (2-chloro-4 5,6-trimethylpyridin-3-y1)-1,3,4~

oxm%ilé?}g'?%%éﬁz%n@ﬁz%%% & rk#:‘gﬁ’ ilihrbes it ?F’éuf}ffac s

(2)-3 ihydroxy5-nitropheny?)-2 yppyn
I %ﬂm@%oj_ggy herasierd-4-giol, 5-(5-(2,5-dichloro-4,6-dimethylpyridin-3-yI)-1,3 4~

ﬁgﬁg&%@gﬁ;ﬁ(ﬁgu&ﬁéﬁ@ﬂzdmdg%fésowwla&ms%%%%udma-yi)
Lifesimairgnal ée&?ﬁnfo}&ﬁ%%ﬁ)@%mrwwérﬁ%& 4-oxadiazol-2-yl)-3-
mii‘Zl\baﬁzﬁﬁidd@h&ﬁ@h TOXY S ENfRpsS Al 2&2 ﬁwaﬁmsueogwgcm:mﬁ&m 1,2-
| rq Q oropyriqgin acryionitrie
g e R TS R A SR o S O -2
cM&%&&eﬁy@mWﬁMhﬁ;@nx&y@@@)%Wml 2-diol, 5-(5-(2~bromo-
6- %@g rom oradiozol. 2 Y13 pifzobonzene: L diol, 5-(5-(2-bromo-5-
chlpgnﬁg@@ngm ﬁmé) -1 3 4-oxad1azol -2 y1)~3-mtrobenzene 1,2-diol.

(2)-2-(2-bromo-5-chloro-4,6-dimethy1pyridin-3-y1)-3-(3,4-
dihydroxy-5- nltropheny%acrylonltrlle Preferred compounds of the above

ova sk dotmma(h banines (Rp1! givanoethen-1,2-diyl
me)%eglla@&yﬁaéb@mwg)@% SNSRI HirxY IS fapresented by
(ﬁﬁ]uoromgt}wl)pyndm&-yl)acrylommle (Z)-2-(2-chloro-4,6-dimethylpyridin-3-y1)-3-
(3,4-dihydroxy-5-nitrophenylacrylonitrile, (Z)-3-(3,4-dihydroxy-5-nitrophenyl)-2-(2-
methyi—6u(11~iﬂuoromethyl)pyridin~3-yi)acfylonitrile, (Z)-3-(3 4-dihydroxy-5-nitrophenyl}-2-
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20ethoxy, n-propoxy and isopropoxy, include ethyl
4-(3,4-dihyciroxy-5-nitropheny1)-2-(4-
(trifluoromethyppyridin-3-yl)furan-3-carboxylate, ethyl

2ol prAz3, 6-dimethylpyridin-3-
y1)-4-(3,4-dihydroxy-5-nitrophenyl)furgn-3-carboxylate, ethy CTTI0 0001

4(3,4-dihydroxy-5-
nitrophenyl)-2-(2-methy1-6-(trifluoromethyppyridin-3-yOfuran-3-carboxylat

(6e(ttftugkdAaif ) pyridin-3-ylacrylonitrile, (Z)-3-(3,4-dihydroxy-5- mixophenyl) 2{6-
m%ﬁl?%idi ‘%@’f R DY sy Ry A b -
(2@WMWQWWM@@1WW@V(WWW¢
yi}’B gﬁ%%ﬁ?&ﬁ%ﬁ?&% R )acryio frile, (7). %)9 44d(1hﬁ1roxgme trophony-2-(6-

di ydro 5 nltroph
ﬁ@e&@pmw&ﬁ%mﬁ EyG-2¢Bramo-4,5,6-
mdiba@rpymﬁmuygmwﬁwoﬁgwﬂwﬁ@ﬂ%@@ﬂﬁﬁwXZJ ZrPRGRt%, 5,6-
g’ gn 3-yOfuran 3_ y1)-3-nitrobenzene-1,2
tné-; %&W%?EBS 62 ydroxy S-nitrophenyDacryloniirile, (Z)-S (3 A-dihydroxy-
5- smmwwae(mwﬁmmapyﬁmpn HyDbenraneit, 4500l (2, 5-dichloro-4,6-

R R & Sy nipopheneryIonile S A diaceony-5-
mmmvé%@mm@wmam—mmmﬁla -(HH3-(3 4-dihydroxy-5-
méofa%eqrgl 9'@&%&%%1&}%/9 gﬁa%%&ﬁ Tép%%;r%ﬁl%g)%l ~fu]°c:rloijhenyl) -2-

dimethylpyridin-3 uran-3
(24lyorrpwifhs: Xﬂ@ﬂﬁd?’@tﬁ‘éﬂa%ﬁr@Lﬁ~@ﬂy@ﬁ%h5311ﬁ@ménaﬂﬂé’*162ﬂdmbpyﬂdm-

2-FiaMAoidded iy sﬁ&%ﬁd}ﬂf@ RSV din-3-y1)-3-(3,4-dihydroxy-5-
(2-fluorgpyridin-3-yl)furan-3-carboxylate, ethyl
m‘o@_@e@y&}ﬁgya xg_ﬂ@}) ﬁ%ﬁﬂy@ chthylpyndm 3-y1)-3~(3,4-dihydroxy-5-

mﬁm@wmmnﬂ)w rez)-3-CobaendlatehBioy 6 -dimethylpyridin-3-yl)-3-(3 4-
ch -(3, 4 %r(éﬁg L)nltrog)hen 1)-2-(6-
uo% yr| yBY TR oxylate, ethyl
2-(2-chloro-6-methylpyridin-3-y1)-4-(3,4-

Pré}gély ‘%)r & mg%é}#?(; ”Xﬁf“ Eaélenﬁf%x 8% Bi¥s as central wnit a furan-2,4-diyt

pyr|d|
or e@%mwmmﬁwwmmmwmémmsmm by methoxy,

ethOs? RIE8:e SHALR 0 Lfﬁoxyd include ethyl 4-(3,4-dik i gny?))fyannétmgl-b gt g&

dimeth yI r|cI|n 3- y -clihydroxy-5-nitrop
(triflgamp %%é%&@féﬁ%éﬂé‘é@@éﬂ@%ﬁﬂm $dﬂmlnl@x(¢)r4qé«migeﬁylpmdm~3

y1)ae(ﬁ,r@huw&l@>aybbl m%%?nﬁydﬁhyz 4-(3 4-dihydroxy-5-
(4-(trifl r thyppyrldln 3-y1)-1H-imidazol-5-
tv@qbe 59%2211%%}!5 81'1 uoremethyl)pyridin-3-yl)furan-3-carboxylate, ethyl 4-(3,4-
mhgmmzxm@hé@mm@wmmbm&mpmmﬁgﬁhwkﬁbexylate ethyl 4
S DGR P L R,
carpierplatan 28ryé 424 bhydroxy-5-nitropheny!)-2-(2,6-dimethyl-4-(triftuoro-
me&xglg ﬁxﬁlz%ﬁﬂ%%f %lﬁéﬁyﬁi’é/ O3y iz oln: 4 viy-a-(3.4-

enzené-1,2-d

m%%ﬁ:ﬁ}&ﬁﬁb%ﬂrﬁ@}r@)@@@m@émd -6y Bhiichphaeyietl, 2- diol,

| (trlﬁaﬁi{f&éhﬂ)ﬁ%'ﬂfﬂlygfr?ﬁﬁ%mﬂ%ﬁ)@Q&H;r@b)é&el:'e"T'E—Q%’f‘%?sy@tb‘?%%ﬂ?slsz

mn?ﬁ%m&h(s%ﬁﬁ?ﬁ%ﬂ%&]é’ W piabmmzsnpr) A ikt € shinrehdeie-1,2-di

mth@fﬂy@mfm?mobnyg-y&%mmﬁzpbﬁﬁ&)ﬁnmmwﬁne 1,2-diol,

e ORI e gt e G P e i v o
20imidazol-5- y1) -3-nitrobenzene-1, 2 dIO|
5-(1-(2-bromo-6-methylpyridM-3-y1)-1H-imidazol-



10

15

20

25

30

5-y1)-3-nitrobenzene-1,2-diol. Preferred compounds of the above general
formula (1) having as cent,al unit a isoxazol-3,5- diyl moiety include
3-nitro-5-(5-(4-(trifluoromethyppyridin-3-yDisoxazol-3-yObenzene-1,2-
wWodsly /117165 RCTRT2007/0000}s
5-(5-(2-chloro-4,6-dimethylpyridin-3-ypjsoxazol-3-y1)-3-nitrobenzene-1,2
iol, 545-
(2-methy1-6-(trifluoromethyppyriclin-3-yl)isoxazol-3-y1)-3-ninobenzene-1,
diedliglp Pridiinct-64 ) furan-3-yl)-3-nitrobenzene-1,2~diol, 3-nitro-5-(5-(5-(tifluoro-

m@%ﬁ %ndi‘oﬁo%jlﬁ%)%b‘ﬂé‘n%e%{é’ |§3x 10? l; %1%1 12 %%&f‘h%d%b%yqé) -thitrophenyl)-2-

, (%mmd@zr@w@mmpmmwwmmbmmmmm-@

‘ ﬂu%rﬁf-? yﬂ)’éﬂ ‘.};—'carboxylate ethyl 4-(3.4-dihydroxy-3 umizrophenyl?—}-(&
(tri uorome pyridin-3- yplsoxazo -y1)-3-nifrobenzene-1,2-d
fugropyeidin éw@p% A%@M\% 2 sH)esoreodRYaRa-3 Y o(34-

ditrdRok§- Bﬂﬁm&ﬁh@nﬁbﬂﬂé&lﬂcmbmﬂate ethyl 2~(2-bromo~6—mcthy1pyndm—3-yl) .
-3-yD [-3-y1 |
G g-éﬂo Omeﬁ;{'a‘é:ﬁfg’p Xz ) nopepzene 4 giaioly 6.

direthe byl p44bsbrinat-aey1-Binipohsiifene-1.2ediokylate.
5-(5-(2-ch1oro-4,5,6- WO 2007/117165PCT/PT2007/000016 - 12 -

trimethylpyridin-3-ypisoxazol-3-y1)-3-nitrobenzene-1,2-diol, 3-nitro-5-(5-(2-
Prefeifted compoipdpofititraBoyh emaziobsaplibEh keviagla® adivtal unit a 1H-imidazol-

1,291 609019885 Qitro-5-(1-(4-(1rifl thyl)pyridin-3-yl)-1H-itmidazo}-5-
dlrr)?ethy E:é.rldln 3}1 |sog<azol- -( 3 élorﬁﬁ?gbe%)z%ne 1, 2-51) Hcazo

yDBeraeaesl (G4L#i iuer@h%@&mﬂwmhghymcézﬂ%%aw@hé -1)53diol,

m@sﬁén%ﬁw gmawydsqﬁ(yﬁam@%z&lqﬁﬂ&aﬁe ﬂﬁﬁfﬁyl)aﬂlﬁhdazol-&yl) 3-
%5 (2-flupro yrldln -4- yp| oI- -y1)-3- nitrobenzene-1,2-djol

e e B e A S e ke
yl)&ri%z&hlmeé@imtmxmwﬂim&wﬁs@m@@m%hm:oﬁwmmﬁ% 12-

G A TS YRR ATl Densene-1.2-io 3
mfﬁ)(S{(lZ{Bf(imh%&mhhﬂn@l-}@ﬁadmu ~yi)-1H-imidazol-5-yl)benzene-1,2-diol, 5-(1-(2-

ﬂug%)% i ‘%‘g‘a@{ th%éélz? ﬁo% F@%ﬁé‘ﬁ”&& % o 6]1? roefer[ﬁn—z -yl

e above gene ral ormula (I) hdving as
1Hcapistsagl-moled wienbgezene-1,2-diol, 5-(1- (2mc}ﬂoro—6-methy1pyndm~ —yl) ~1H-
1m{§aﬂoﬂ§1¥/§@ﬁiﬁ%‘i§l%¥{£%lﬂgﬁinﬂlﬁﬂz(tflg}l- PIQREHAVE YR SR 0GY dazol -

2-chloro-4,6-dimethylpyridin-3-y1)(3,4-dihydroxy-5-ni ophenyl methanon
5- @nﬁtro enzene-1,2-diol:

dlhydroxy -5-nitrophenyl)(2-methyl-6-(trifluoromethyl)pyridin-3-yemethanon
P I A e STAGERL A P SRR oxazol-3.5-
diy{3rdieiyoetwdg-S-nitro-5-(5-(4-(trifluoromethypyridin-3-yl)isoxazol-3-yl)benzene-1,2-
diol, 5-(5-(2-chloro-4,6-dimethylpyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene- 1 ,2-diol, 5-(5-
(2~-methyl-6-(triflucromethyl)pyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene-1,2-diol, 3-nitro-5-
(5-(6-(triﬂuoromethyl)pyﬁdm-B;-yl)isoxazol~3;yl)benzene-l,Z-diol, 5-(5-(6-methyi-4-
(trifluoromethyypyridin-3-yl)isoxazol-3-yi)-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-ylisoxazol-3-y1)-3-nitrobenzene-1,2-diol, 5-(3-(6~-methyl-2-phenyl-4-
(trifluoromethylpyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-bromo-4,5,6-
u*iineﬂlylpyridin-B-yl)isoxazol-B-y1)~3 -nitrobenzene-1,2-diol, 5-(5-(2-chloro-4,5,6-
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nitrophenyl)(6-methy1-4-(trifluoromethyl)pyridin-3-yOmethanone,
(3,4-dihydroxy-5- _
nitrophenyl)(2,6-dimethy1-4-(trifluoromethyppyridin-3-ypmethanone,
wWo2dighlaapyridind-y1)(3,4-dihydroxy-5-nitrophenyl)methagengy-ae7mosois
(3,4-dihydroxy-5-nitrophenyl)(6-methyi-2-
pheny1-4-(trifluoromethyppyridin-3-yl)methanone,
(2-bromo-4,5,6-tritnethylpyridin-3- 20 _
triiHByipeitiia X YyborisopRanymieitbanane, 1 ,2-diol, 3-nitro-5-(5-(2-

-chloro:z4.5 .6-trimethylpyridin-3-y1)(3.4- . .
PR er ek sy St
digefhytyondetBhDisdsineB3/@ethanemacne-1,2-diol, 3-nitro-5-(5-(5-
(ﬁﬁj&ﬂﬁ%@i&ﬁaﬁi&lmﬁw&&sﬂﬁ%ﬁ%& 2diol, 5-(5-(2-fluoropyridin-3-

=N y r' f’gs-

ihydroxy-5-hitrophenyl)rnethanone, (3,4-dihydroxy-5-nitropheny
Ylli?ﬂﬂ@?b%%?f}ﬁ?ﬁWBnFD}ﬁe@Fﬁn & (2-fluoropyridin-4-yl)isoxazol-3-y1)-3-
m%&bﬂéﬁ@“ d:h dzgzﬁmgr,rﬁt(s%ﬂ%%%mmyﬂoﬁ&%%%@?m( 4ne-1,2~diol, 5-
-dinydroxy-5-nitrophen -flugropyrigdin-4-yl)methapong, -
S5 O RSP RS S0 (-2 bromo-6-
m«egrﬂbmiﬁmw?m%m?wgmmm a' kﬁffﬁehiﬁfé@ﬁfﬁyﬁlnmﬁmhbm). ‘ 4.6-
.(2-bromo-6-met ridin: 3- - dihvdroxy-5-nitrophenyl)inethanone,
e s e T

clihydroxy-5-nitrophenypmethanone. 30 WO

T _di . .
L —

mggitiaeleas Ehé-dixrdiorysyputaphenyl)(4-(trifluoromethyDpyridin-3-yDmethanone,

(ZIEEHQMJAE@ZMWHM@DW@l@=§ﬂ¥ﬂ9€$§§—@ﬁﬁ/@g)h§n@ig@%%§ﬁl§@;&_di0|
_, 3-nitro-5-(2- (6-(trifluoromethyppyridin-3-yl)oxaw1-4-ybhenzene-1,2-diol,
m@g@@:ﬁﬁggﬁ%hagyl)(zwmethyi- w(trxﬂuoromeélyi)pmdm— -yhmethanone, (3,4-

&%?@b&%’@%ﬁ%@ﬂ{i%ﬂ@%@m%ﬂ@ﬁ&ﬂﬂﬂ@bmﬂﬂmliihydroxy~5-

2-(£-(2,9-dIme 4=, e .

R G Gy S AR T e ngR 2 oS-

niefheR B abetimmiyHtitriyoresoipyd Jis- hitirbethae oee 1(2, Mibithloropyridin-
-(6 -2- - . .

RS B et iy oy S ity NG ety

phenyd-do(isibrarsmahghpyridin-3-yDmethanone, (2-bromo-4,5,6-trimethylpyridin-3-

YR RegR- 3y D aZ OlA oA B REREEN S A hflihylpyridin-3-y1)(3 4-
-(2-(2-chloro-4,5,6-

dibyeretipyarhasAysedsensy G a Ay s RE PR -nitro-5-(2-(2-

(i {srdenemeimdmpyiditeidionaolsdiplenaanaihettgiolridin-3-y1)(3,4~
.5-&%-(2, -dehil??‘rO:éé& ) - }

g AT PO dr0easy S sy SN AR PR 3 nitro-5-(2-(5-

(a{fifduaremelphitmicy Rnebeneze|(34/Dihedzsyes hiZeaphlnyl)(2-fluoropyridin-3-
5-(2-(2-fluoropyridin-3- ylloxazol-4-yd)=3=nitrobenzenge-1.2-diol

SR e o GRARERIE g ione, 6.4

digdeo(s-fudiopherih{e-fyosxeroidinybydmitiurens c@echioreifomghylpyridin-3-

> 42 <6- 20k d-v1 )3 y diol,
yz)?%a(ézﬁ ro%%%%%%%%%—é%ggﬁgéﬁﬁ%%ﬁ%oEenzggg{)}%diol,
dilygsory-BrejiFenbearisrstapane, (2-bromo-5-chloro-4,6-dimethylpyridin-3-y1)(3,4-

dilsmeRyinNidiylRxazakasy1)-3-nitrobenzene-1,2-diol.

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-ylbenzene-1,2-
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Preferred compounds of the above general formula (1) having as central
unit an benzene- 201,3-diyl moiety include
5-nitro-31-(4-(trifluoromethyppyridin-3-yl)bipheny1-3,4-diol, 5-
wiramsr o nfdrifl uoromethyl)pyridin-3 -yl)bipheny1-3,4-diol, pcpTa007/000016
3'-(3,5-dichloropyridin-4-y1)-5- nitrohipheny1-3,4-diol,
5-nitro-3'-(2-(trifluoromethyl)pyridin-3-yl)biphenyl-3,4-diol,
5-nitro31-(5-(trifluoromethyl)pyridin-3-yl)bipheny1-3,4-diol. 25 Preferred
dmbWMMMW&&Q@M&WW)W)@%@M&M%&M 5—(2—(2—

S R T o) Frsobenanes oo, 2
(ﬁdtr@lmmgﬂmmt M@Wyymmnzmﬁmaﬁ+@=memyi~4

tﬁf@%?dlﬁ@ﬂﬂd? tiidiflz- 1)0xazol~4 1} -3-nitrobenzene-1,2-diol, 5-(2-(2,6-dimethyl-4-
5-(1-(3,5 chIoropyrl l%i?}p‘ﬁ/ i razol 5-y0-3- nitrobenzene-1,2- diol, -
7Pl

(meflppome iy @mﬁm&aﬂﬁ@f -nigaberrens ka8 oBeArime-1,2-di

dlﬂﬂo'iﬁpyndmﬂﬂi—yl)0xazol—4~yl)~3-mtrobenzenc 1,2-diol, 5~(2-(6-methyl-2-phenyl-4-

i B s S T

mmtﬂlﬁﬁgﬁﬂﬂ—z136',&3&'51F’%Tﬂ9}6%iﬁﬁ(hﬁﬂ.ﬁenelﬂﬂ-ﬁmﬂféﬁéd&dﬂq&ouﬂdﬁof the

moéﬁ )%%? HIEI" e"@éﬁﬁgg@g%? %uoﬁ%‘%@ﬁe@?éy%ng%ﬁ? pa@’&yppyr“ Idclhr?/ i

| (infopereehphp@idiet3-yl)oxazol-4-yhbenzene-1,2-diol, 5-(2-(2,5-dichloro-4,6-

dinepEIRe-4 1§ %&?&(ﬁaﬂt‘.ﬂ%ﬂﬁ%ﬁéﬂ%ﬂf ¥ ehkrd=5-(2-(5-

nitrobenzene- ,
(iflporpmoptathpTosinriuorsrretdy Ry mRERRS A ARl Rr(d-flagrapyridin-3-
yl}éﬂﬂi@bﬂf R8rikralsliRine-1,2-diol, 5-(2-(2-flucropyridin-4-yl)oxazol-4-y1)-3-

itro-5-(2-(6-(tif th 3oyl din-4-
e ( z( ([i soblh f?uo%'(%%c'i?ﬁr-'z- NI nitrobenzene-1.2-diol, 5-

(25252%&%¥ﬂ4;%ﬂﬂﬂm@m9ﬂﬁm)¢@lwmwmdm}Mﬁ)}ﬁs~(2-(2«bromo—6-
|
miﬁ] in]? @&r?ﬁ oromelfﬁn‘rffﬁly?nldz ndé"lyf),Sy.Q?--b _gtg‘f)l]lom4,6-

éugemmmgd@aedlozaa@#}-yl) -3-nitrobenzene-1,2~diol.
5 (2 (3,5-dichloropyridin-4-yl)pyrimidin-4-y1)-3-nitrobenzene-1,2- diol,
ﬁé? methy1-2-phenyl-4-(trifluoromethyppyridin-3-yl)pyrimidin-4-y1)-3-
Pr@m Bempamedy of dpabove general formula (1) having as central unit an benzene-
1 ﬁdﬁ?t&%&i’éﬁmﬂsﬂ&@ e iR ERNDISDE4-Y Db BHlA-=3 4-diol, 5-

benzene-1.2-dio
nitE - %@W%@ﬂ)ﬁ&ﬁ?rﬁﬁ%@@%ﬁﬂnﬁ%ﬁ Adyifighloropyridin-4-yI)-5-
mﬁbﬁ@h@ﬁﬂ%}&-—d&xﬂ -@iliro- 3’-(2-(tr1ﬂuoromethyl)pmdm—3 ~yl}biphenyl-3,4-diol, 5-nitro-

é)%%ﬁ%g c}Iﬂur? on 5%? ”d |’13 4:\éle(ﬁ§/rirnidin-4-

5-(2-(2,5- dlchloro 4,6-dimethylpyridin-3-yl)pyrimidin-4-y1)-3-

Pl B R sty e Fomn ) g ool it an -1
pmisyl)bé@@M@d@@é@%ﬂ&%ﬁ@%@m&ﬁm@g@ﬁwﬁmb

e T e e

YD?&W&B? SHER)) i orpp_wa}gﬁ e BrhyaprnkS Siin-nitrobenzene-1,2-
diod; anﬁfﬁ%qﬂ(@(&ﬁmgi@H%{Mﬁﬁd%ﬂBl)@-I@pyﬁazol S-y%benz?ned 2-diol, 3-
mtro 'Hy%' ?ﬁ%lgo?é%)a[%hﬁ? yr?dm—gnylg Yllrl %yl_llra%lrrgﬁ)%mfzenc— %%tigl 5-(1-(2-

fluoropyridin-4-yl)-1H-pyrazol-5-y})-3-nitrobenzene-1,2-diol.
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5-(1-methy1-5-(2-methy1-6-(trifluoromethy1)pyridin-3-y1)-1H-pyrrol-2-y1)-
3-nitrobenzenel,2-diol, ethyl 5-(3
,4-dihydroxy-5-nitropheny1)-1-ethy1-2-(6-(trifluoromethyppyridin-3-y1)-

whlaBHHq!Re3-carboxylate, 5-0 PCTPT2007/000016
-methy1-5-(6-methy1-4- (trlfluorometl‘&)@)pyrldln -3-y1)-1Hpyrrol-2-y1)-3-nitr

obenzene-1,2-diol, 5-(5-(2,6-dimethy1-4-(trifluoromethyppyridin-3-y1)-1-
25methyl-11-1-pyrrol-2-y1)-3-nitrobenzene-1,2-diol, 54543,5
Prefiicbiorapptidiidsd§ i hbove theperdHepyinal (2) Yidyidsnitrohent eni-dn Dydialidin-

2 iy sl i e DI Sy
yhheyermitr dotinknel-12ocHiono 3 (5diRdthyipoidis; Suyl)pymmdm—*fir—:ﬁ)-3
mﬁgﬂaﬁ%gﬂéa)i/oﬁr?ﬁb -g’%’%r%fﬁ %Higﬁ?%lﬁl%{%g%ﬁﬁyl 1H ? yrrol -2- yl) 'éwnl r-g-
m%% i, %“HR%! 35n(§:o~ -{ -(tr1ﬂuoramethy1)pyr1dm 3-y Jpyrimidin-4-

y1)a¢@ﬂgy%1552@1&Iﬁmrmﬁéhwm(ﬁmummwpyﬂ@h%wﬁrﬂiﬂmmﬁ@
10

nitetaemkr L Gk GRS e R DR s AR

3-niwemedid-didhdiol, 5-(2-(3,5-dichloropyridin-4-ylpyrimidin-4-y1)-3-nitrobenzene-1,2-

P e R e
nit{gbenzinolopytidi S IyQ-ramethAo trmpmhidboridin-3yliputinndent1) B divto-

benzene-1,2-diol, 5-(2-(2-chloro-4.5,6-trimethylpyridin-3-y] din-4-
o (rlan 4-y1)-1-methyl- 1I—Fynrrol ZYy%%mn}trlgbe%z)ene 1,2-di

5-(5-(Z-fluord
mtmbmf%’l(%gm H"y’é%&?@ ~(2-(rifiu worome yDpyridin-3-yl)pyrimidin-4-

Yl)gé%éﬁ%gelr;lyl—"d)itﬁfs(‘ﬁ(ﬂl{grﬂﬂY&%@o&ﬂ&t&ﬂﬁ@l@%ﬂlﬁEW@ﬁr@g@dﬁte |
cnigro-

nitrgbepzensit diriok 4 ithaty AR rorethpstiditsbahparEits-giol,

y1)befaef2-DIDidior6-
5methylpyridin-3-y1)-1-methy1-111-pyrrol-2-y1)-3-nitrobenzene-1,2-diol,
5-(5-(2-bromo-5-

Prafbimrbednipditmésthof lbyrablin:Sepigrdt foatiwd-(hkpyinglaR oeh 8t nittole denerol-

2 sjd%ﬂ&?c!ze@?ﬁﬁfﬁﬁg e%ﬁlgggﬁz@géﬁ gae?t%‘;(ﬁg%ﬁggﬁ'f DA §)paving as

tral unit an 2H-t
(triuenemBielprigifiorbriEtmymolerderbam)ate a3 dR Shioro-4,6-

B§RaROR B 40k dihydroxy-5-nitro henyl ~methyl-1H-pyrrole-3-carboxylate,
3-nitro-5-(2-(6- (trlfluoromethyl)p ridin- dvl gH tetra’gol 5- Py Y
5- @T%QIH?MT ~(trifluoromethyl)pyridin-3-yl)-1H-pyrrol-2-yl)-3-nitrobenzene-

1,25Hal; @’r@i@@l@rmyﬂﬁbﬂﬂsﬂﬁ@fﬂ;&@mwﬂ@y@fﬁ-ﬂ‘ﬂﬁfﬁmﬁﬁ%@ﬂp%cﬂlﬁb yl)-
e S P S R S (R 35 B
DyrrolrR-$x2- (ﬁﬂ@hmmémbﬂpwdmwﬁﬁﬂﬁe@aﬂﬁh&vﬁbmmmdwl-

|
el BT STEAR T S0 AR ES B AR5 1
IHSlyrmb%ydES(ﬂn(mnﬂmrétM?ppﬁdi!nzﬂeghylﬁi@methyl-.?-phenyl~4-(tr1ﬂuor0~

aw%g haen ?ﬁ-? 910} obenzene-1,2-diol, 5-(5-(2-bromo-4,5,6-

2-C Ioro 4.6- |raethy r|d|n 3-y1)-1,2,3-thiadiazol-

trirpg i}pgqqtpo%é’}}zhﬁgz@ﬂ yrrol-2-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-chloro-
4,5 FABrhemRei k- WW@;WX@PW&(?M;M?%&&GMGM—I ,2-diol, 5-(1-
me%\ ggfg?glyl) %ﬁm@%ﬁ f}lﬁgwa-yl) 3-nitrobenzene-1,2-diol, 5-(5-
2, Ezﬂ)ilzkﬂoﬁethjadiﬁﬂahﬁhmhﬁﬁ&ﬂ?— sBeiglr 1 H-pyrrol-2-y1)-3-nitrobenzene-1,2-diol,
5-(RehRitd 1'??%“%&11ff1u§tr'c§%%4e‘%£9ﬁ‘eth IS Yo 1.2-y1)-3-nitrobenzene-1,2-diol, 5-
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1,2,3-thiadiazol-4-y1)-3-nitrobenzene-1,2-diol, 5-(5-(2,6-dimethy1-4-
(trifluoromethyl)pyridin-3-y1)-1,2,3-thiadiazol-4-y1)-3-nitrobenzene-1,2-diol
, 54543,5-
,(;U@@lég,t:)(plq);g'kgin-4-y1)-1,2,3-thiadiazol-4-y1)-3-nitrobenzene-]Pg;[gjli,%ﬁ0,7‘,),0(}061 p
5-(5-(6-methy1-2- -15-
pheny1-4-(tifluoromethyl)pyridin-3-y1)-1,2,3-thiadiazol-4-y1)-3-nitrobenzen
e-1,2-diol, 5-(5-

(523 (2niriopieidib Bylimetbitply tHiB vy 1)-H R Brifsisiaze -4t w13t MtEe Huoro-

R Y E SR ENCRR Ry
nitihFhehgl)-2-(6-fluoropyridin-2-y1)-1-methyl-1H-pyrrole-3-carboxylate, 5-(5-(2-chloro-6-
m%{ﬁé?@?{é%é%‘-%ﬂH%EQWUMM&HQ:WQ&&%&%%QJ?,695131,3’51)8‘?&?@335&-’6-
meshgleyciord-)6lanabulyibyamelsy)--mizohmaners 2-4igh S4B dpenges-

cﬂi@fﬁ-dgéfﬁﬁhe%iy_iﬁyridinﬁ—yi}I-mejthyi«-IH- yrrol-2-y1)-3-nitrobenzene-1,2-diol.

nitro-5-(5-(5-(trifluorometityppyridin-3-y1)-1,2,3-thiadiazol-4-yl)benzene-1,
2-diol, 5-(5-(2-

Prfditisdranypsiinds-ylhd sbSrhaciag Gk (B hivolenzenes] dhidiel, 2H-tetrazol-

2 B G o R P B S e S
yibdazéRech ol -frathyipy P «enk:dy IW@idin-3-y1)-2H-tetrazol -5~
91 %9%4&&%%&%ﬁ%@}ﬂ%@gggﬁ%ﬁéﬁﬂ)-2H—tetrazol-5-yl)-3—nitrobenzene—1,2~

adiazol-4-y1

digl,(Bairerofad-B{miduspyeibir msiding3o7B-2H-tetrazol-5-yl)benzene-1,2-diol, 3-
m%%d%@_ Lfayil b Z‘;%%ﬁ}ﬁsl Blietrazol-5-yl)benzene-1,2-diol.

5-(5-(2-bromo-5-chloro-4,6-dimethylpyridin-3-y1)-
1,2,3-thiadiazol-4-y1)-3-nitroben7ene-1,2-diol. 5 Preferred compounds of

PriferabeyesRnRIRd B ubgv LRy Goasiae (T dawiHE 8 cearii @aoka 4251

iety inclyd .. ) ’ .
B e e e L S
W&ﬁh;bbefﬁleﬁﬁdgﬁﬂl_?ﬂlWtﬁ(ﬂ-&%ﬂ@*ﬁ@d;nﬂem)psmﬁmb@m)zmﬁ—wﬁoln

- -(.2-met =0z (trl et raig- ' e
P R lrometybpsrdi 501125
thigdiaa 528 -triftboraatethypivhidimisy Otide diriflyobmeiuipyidinidiyl)-

1,2 (BRI sbenzene-1,2-diol, 5-(5-(6-methyl-d-(trifluoromethyl)pyridin-3-yl)-
10(1rifluoromethyl)pyriclin-3-yOthiazol-4-y1)-3-nitroben7ene-1,2-diol,
1,%3@{%1}% -mfrobenzene-1,2-diol, 5-(5+(2,6-dimethyl-4-

(ﬂﬁ&&ﬂ&ﬁﬁ%}%@ﬁ@@%ﬁﬁm@m&m@wmm;ﬁw12241{81, 34348,3-
_dichloropyridin-4-ypthiazol-4-y1)-3-nitropenzene-1,2-diol
dichlosops ATy Ty eiezbl-4-vi) 3-nittobenizene-1,2-dicl, 3-(5(6-methyl-2-

phéiflupeinatiyhieiidipyadipthiaza A3y hidinispaenzenstbbetiohe-1,2-diol, 5-(5-
-(2-(2-bromo-4.56- . .. o , ,
R SR} 5 B BROk a agbenzane.2-il, 5
(2-5HRr(PdchiptosdeBiBlpyridin-3-yD)-1,2,3-thiadiazo]-4-y1)-3-nitrobenzene-1,2-diol, 3-
m%%ﬁ%‘!%?ﬁ%%%@ﬁ;ﬁ%?ﬁ?‘%?y%%%%‘fﬁ?ﬁ.’;%%%%%%é:% IohsiC
(2.5-giclpomdiéhibrsilygpyridin-3-y1)-1,2,3-thiadiazol-4-yl)-3-nitrobenzene-1,2-diol, 3-

nit?clf_@Q@Y@&Hﬁﬁbﬁﬁgiﬁi@%ﬂhﬂIﬁ[—@lﬁ)ﬂ@ﬂ@ﬁﬁZﬁ%ﬁﬁﬂﬁnﬁéﬂwﬂf’d{@n(.5-?(5-(2-
(trifluoromethyl)pyridin-3-yOthiazol-4-yObenzene-1,2-diol, L
usrepysditidrshyrtnrBiagiiak ot pairebenagenen beriiol, S-(fidp-fluoropyridin-4-
yi)ot (B3 nflderesyaigind-yiib oty D-dof Buisohaneensyddndioh)-1,2,3-

iadar Ay S S eizene 1 R0t 3L R 2 s ls 1) 1,23-
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(2-(2-chloro-6-methylpyridin-3-ypthiazol-4-y1)-3-nitrobenzene-1,2-diol,
5-(2-(2-bromo-6- methylpyridin-3-ypthiazol-4-y1)-3-nitrobenzene-1,2-diol,

5-(2-(2-bromo-5-chloro-4,6-
‘ﬁm%%ﬁ;‘/&din-3-yf|thiazo|-4-y1)-3-nitrobenzene-1,2-dio|. Zgéfﬁ%%/mome
3

erein, the term ‘compound of the invention' or ‘compounds o
invention', includes a compound of general formula | as defined above,
and includes any of the preferred compounds listed above. The most

m%%@awm@mﬂm@mﬁmmﬁmmﬁwﬁm@wﬂm
T L T
1,23 Zathdibrlobdcd)-fetirclesigmaté d-asot.ompound A WO

2007/117165PCTIPT2007/000016 - 17 - In one preferred embodiment,
compounds of the general formula | wherein the central unit consists of a

Preferrad seatiered s drlmetaasnes reopreBrbavbyz asrouesdsmibendi3 thiazol-
A S e B ST
,2=diol, 5-(2-(2-chloro~4,6-d1methylpyndm—3-yl)th:.azol«4-yl)—3-n1t‘obcnzcne~1,2-d101, 5-
(2-(2-methyl-6-(trifluoromethyl)pyridin-3-y)thiazol-4-y1)-3-nitrobenzene-1,2-diol, 3-nitro-
5-(2~(6-(triﬂuorometbyi)pyridin-3«yl)tlﬁazoi-éi-—yi)benzene-l,2-di01, 5-(2-(6-methyl-4-
(triflucromethyl)pyridin-3-yl)thiazol-4-yl)-3-pitrobenzene-1,2-diol, 5-(2-(2,6-dimethyl-4-
(trifluoromethyl)pyridin-3-yl)thiazol-4-y1)-3-nitrobenzene-1,2-diol, 5-(2-(3,5-
dichloropyridin-4-yl)thiazol-4-yl)-3-nitrobenzene-1,2-diol, 5-(2-(6-methyl-2-phenyl-4-
(trifluoromethyl)pyridin-3-yl)thiazol-4-y1)-3-nitrobenzene-1,2-diol, 5-(2-(2-bromo-4,5,6-
rimethylpyridin-3-ylthiazol-4-yI)-3-nitrobenzene-1,2-diol, 5~(2-(2-chloro-4,5,6-
trimethylpyridin-3-yl)thiazol-4-y1)-3-nitrobenzene-1,2~diol, 3-nitro-5-(2-(2-
(trifluoromethyl)pyridin-3-yl)thiazol-4-yl)benzene-1,2-diol, 5-(2-(2,5-dichloro~4,6-
dimethylpyridin-3-yl)thiazol-4-y1)-3-nitrobenzene-1,2-diol, 3-nitro-5-(2~(5-
(trifluoromethyl)pyridin-3-yl)thiazol-4-yDbenzene-1,2-diol, 5-(2-(2-fluoropyridin-3-
yDthiazol-4-yl)-3-nitrobenzene-1,2-diol, 5-(2~(2-fluoropyridin-4-ythiazol-4-yl)-3-
nitrobenzene-1,2-diol, 5-(2~(6-fluoropyridin-2-yl)thiazol-4-yl)-3-nitrobenzene-1,2-diol, 5-
(2~(2-chioro-6-methylpyridin-3-yl)thiazol-4-y)}-3-nitrobenzene~1,2-diol, 5-(2-(2-bromo-6-
methylpyridin-3-yDthiazol-4-yI)-3-nitrobenzene-1,2-diol, 5-(2-(2-bromo-5-chloro-4,6-
dimethyipyridin—S—yl)thiazol—4~y])~3~nitrobenzene;i,Z-diol.

As used herein, the term ‘compound of the invention’ or ‘compounds 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-y1)-[1,2,4]oxadiazol-5-yl]-3-nitrobenzene-~1,2-diol,  hence-
forth designated as compound A.



wherein R4, 125, R6 and R7 are defined as in the general formula |, is
subjected to a cyclisalO tion reaction comprising condensation and
dehydration with a compound of the general formula 111, R80002H 1380
&l@dﬁ&ﬁqwﬁswh_erein R8 and_ R9 independently fro_m each o 8{“&%5%5@515
hydrogen or suitable protective grou_p?,}fpr aromatic hydroxyl groups,

under conditions suitable to produce Oxadiazole de- rivatives, followed by
removal of the hydroxyl protecting groups to provide the compounds 20 of

InYRRerRAUNUIaY. Sitabs RIstaRtYsrareuRAA a5RMALS RIdreXHIIQMRS! unit

are well known in the art. Exam- ples of suitable protective groups for | :
COLSHR A Hy o PR S THTAROTREATE RERENZS S Jre fyP by herein a com-
podrid efhibxgeanzylomethaxynmahd rigenzyloxymethyl, methoxyethoxy- 25

methyl, tetrahydropyranyl, phenacyl, allyl, trimethylsilyl,

tert-butyldimethylsilyl, benzyloxycarbonyl, tert-butoxycarbonyl, ester,

sulphonatgycparbagmate, phosphinate, acetal and ketal defwatives. WO

2007/117165P T/P;{FZOO?/OOQOlGRJlSNOH Rg A R7
» ) RSN

s Re”™ N° “Rs R~ N” Ry NOH
TA I8 Ic

wherein Ry, Rs, Rg and Ry are defined as in the general formula I, is subjected to a cyclisa-

10 tion reaction comprising condensation and dehydration with a compound of the general

formula ITI,
Rg0 CO,H
Rgo: ;

NO,

15 (11D,

wherein R and Ry independently from each other represent hydrogen or suitable protective
groups for aromatic hydroxyl groups, under conditions suitable to produce oxadiazole de-
~ rivatives, followed by removal of the hydroxy! protecting groups o provide the compounds

20  of general formula 1.

Suitable protective groups for aromatic hydroxyl groups are well known in the art. Exam-
ples of suitable protective groups for aromatic hydroxyl groups include methyl, ethyl, iso-
propyl, benzyl, 4-methoxybenzyl, methoxymethyl, benzyloxymethyl, methoxyethoxy-
25  methyl, tetrahydropyranyl, phenacyl, allyl, trimethylsilyl, tert-butyldimethylsilyl, benzy-
loxycarbonyl, tert-butoxycarbonyl, ester, sulphonate, carbamate, phosphinate, acetal and

ketal derivatives,
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In a preferred embodiment, one of the groups 12.8 and R9 is hydrogen

and the other is methyl. In a particularly preferred embodiment, R8
represents methyl and R9 represents hydrogen. In an alternative preferred
wibpdipent the protective groups R.8 and R9 are replaced%ﬂl,péemmeom
hydrogen or a group which is hydrolysgble under physiological conditions.
The protective groups R8 and R9 may be removed independently from
each other in separate reaction steps or they may be removed in the

In $AMGARRCHAR AR L Ik BWITEhNBIRSERIQRPR AiGHFRO W GRdShe other is methyl.
- hydrglysable u?r%jer hysioJogical_conditions ma tike ce either |Ellt e
In R PR OEA TR e BT TR i CRE e FRIRRR B ogen.
conditions suitable to produce oxadiazole derivatives comprise conditions
whi Elcriv the oxadiazole derivative in high.yie utity. Prefer d with
Intﬁ%@ld of ?h%m@férsrﬁeg ox%%%%%b%e?ﬁé%\?le¥lés%%§§g7 Wﬁ%%relaegme W

hygregeratry: 250t 9ghish é/bydmbreshirctadsb phgsialgivalandifipnssiihe protective
g%ﬁé%{?%% I'Ella?‘rbg/ Qeﬁﬁgarﬁﬁé{péﬁﬁeﬂw o8l thenlorde i echasadiagaien steps

derivative is at least 90 %, more preferably at least 95 %, even more .
or SRETSRI P ATBAEP DT he SRMT B ISFe HRETIEedP O SPETHOR Sl dvimyp Which
is thetaaeiynapidhgpsasescin ventioniibhe skiked plecseitioan ditiaely or in a sub-

determing the most suitable reaction conditions in order to optimize the
SCORER TREPSTtPof the oxadiazole. Parameters to be taken into

consideration by the skilled person include, but are not limited to, reagents
Inetggctin Itllgem%%n R d%ﬁﬁﬁ&%ﬂsagﬁtgﬁg%gr 14L& SQéﬁiﬁaPéC&eﬁtiaﬁves comprise

proté)c Ive groups R$ an , solvent system, reaction temperature and

copsktioienviint ik shiubtigisple algenesive Thdig il sabpyaiyer Areferably, the
yi%ﬁmﬂlﬁe lHeLegyiressasiyationaaiRre GPRISNRPIO MU AGMUBROMNG 05 %, even

ormula HA-IIC. Suitable reagents for activation of the compound_of

mestAEETRPLSHdAE Y0108 moRy MnfTEdy die, thidnit diRjrrably. the purity of the
destiforyichiopdesdiNtdicyclahexyl ooarhadiraigrid-hydraxaangoyiazola more

and N-(3-dimethylaminopropy1)-N'- ethylcarbodihpjde, phosgene, PC13,
DrpEEol s SHEstt 0% S IS HERB RO A5 ﬂ%&%ﬁ@%rﬁo?&ﬂm@ﬁ%ﬁwﬁw of the
préndithedikePattiskilirdppreie nbleatedylderthdny Hsmidszaltahleceaction con-

.thionyl chloride. In some cases, the same r. ents.can.beemployed.t
dlté?f?c%’tﬁédgryg)l-ué’ §:€E|%rgll &P, W |§ €0 s?s%}%focxgﬁﬁezﬂlsea iGreasa toobﬁf taken
inidelopdideratonitethaskidlvd agmntsinoledte but aredw Siibed dnd ensepsy cifecting the
dsbydration ingl dIpe, AN IR AR ARARGRIS ORISR MG vent system,
“o30¢ 17/1117165PCHﬁ[EQFZOQ%O(_)dO16 - 19 - Preferab yB{tik% 1élsehydragtion can’
regsdietfcstparpyhudTariiaifgOMmASYEhRIB O HHREFASIN conjunction with

the aforementioned reagents. The compound of general formula Il can be

activated with an excess of a reagent such as 5 ationyl chloride in a

The fRIBRIESI T BT HE T MR BUPHES AGHNRHITY RORTE OGO Ry A com-
poBXgeFsisaagRMcanchemkelempvad, Brdiyadistllatibe cntpsaptoct tbrmula 11T

. with a_solvent and, anqthey reagent such as pyridine to effect . i

1 ?Ieh%ﬁﬁ%ﬁﬂg'ﬂ’éﬁ%g oﬁg&&’és&é% e%é@%’i%%&?%?értrgggo"rdlcycbhexyl

catintiliatidg,the cdrhdrmgiehgemieraldormukad|, and\e(@iBatetylaitinopropyl)-N’-

ATMRURIR R IBRSIALIaMBER I AMSES, APl ARIELS SRS siazine and
ncid Ing diméthylfor=

chlorodimethoxytriazine and the like. Particularly preferable are 1,1-carbonyldiimidazole

and thiony! chloride. In some cases, the same reagents can be employed to effect the cyeli-
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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lo mamide, dimethylsulfoxide, dimethylacetamide and
N-methylpyrrolidinone. Particularly preferable are dimethylsulfoxide and
dimethylacetamide. Suitable reaction temperatures and reaction times
@sggéwlgggge reactivity of the utilized reagents for effectin%ﬁﬁqgmga p
and dehydration. Preferably, the reacfjpn temperature is 15 in the range o
OC to the boiling point of the utilized solvent system, more preferably in
the range of 20 to 150C, and most preferably in the range of 25 to 120 C.
prERlerall HRyAICHIRAMR iSHBcthe FanBs-akBRMIALIES e 24L0uSmixture in
more preferably in the range of 1 hour to 18 hours, and most preferably 2
Ot TR A R AR &8 ed embodiment, the condensation
and dehydration reaction is carried out in the presence of an organic or
inorganic . Suitable preferred bases.include. i '
T}{?iﬁﬂ%’ g‘rﬁ%ags,%ef%{%ﬁr%%e,ﬁ%%%%?%o%%ﬁ%ﬁﬁed?%%ﬂ m%%r%g fz% g?'gent such as

thilam o) dichel i o sratde sl ity eibions e g cndions) prbreskad preferred,
hmPBR3dNeIEs RyridinendRRMIRng e gt dodimeihamInP AR HR6HER and

In a preferred embodiment of the present invention, the condensation and

angiheyaragron B es RUtiding i eiist dhperafeeticnan dishydiatiphesteps. Preferred

so%%i%ﬁéﬁﬁ‘ﬁ@cﬂm%ﬁngiﬁ%’@ﬁhﬁﬂgﬂ@@ﬁ@éﬁ&ﬂnﬁtf@hﬁom,tieﬁda@&ﬂtﬁf tion with
and sojvent systems m ilized tq optimize yield and purjty,of the

coBBEITRA BHTEE SN SH0b £ SRR T 059 EtD T e f ety or-

mpaidisutirethiiedinddt, thientadentsreffecting tNevetndpnsealidin@nrd Particularly
dehydration.can be the same.or. different but are preferably identical. The

p r%%%é 56 ?énalaept{l{ssueﬁ)él(%naéu%ﬁ{g%% gﬁes%%'and dehydration are not
critical. Typical 5 amounts of reagents effecting the condensation and

dehydration incl f 1. s
N e L R

reggenth Ssfifeniveccrondenrasiomang sleb yAras Ty ctie Tefeiih tramerature is
in S e RS AFRRERAKIE RN SIRORBSAS SRR AECOHONGREERRIY in the

excess amount may be much_ higher. 10 In another a;tf(:t of the

raRgG AR HOHO o So aRA LB TBFRTIRY I AR EiS BAEEIRE R o are d 5iFrali¥ifhg reac-
tiRORARON 6l $h0 R geaRer aifees ubeoMAN B8l iZs eR7 R Ghe range of 1 hour to

18 hours, and most preferably 2 to 6 hours.

In an alternative preferred embodiment, the condensation and dehydration reaction is cartied
out in the presence of an organic or inorganic base, Suitable preferred bases include triethyl-
amine, tibuiylamine, 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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ReRe | 15R6 N7TheReVN'N IVAIVBWC with hydroxylainine in the
presence of a chelating agent under suitable reaction conditions. 20 In the
present invention, suitable reaction conditions of the above reaction

&8?6?{#1?79%@' tions which give the amidoxime derivative i%]xl %@@'}%{)0016
an r '

purity. Preferably, the yield of th_e% esired amidoxirne 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 25

thiRpicpEme-Aeriaive imatlagstQfbneiadrsiarablval 1easias &8 n be

more preferably at least 96 %, and most preferably at least 97 %.
the-sasAh A R g BretRebiYESEMISR vention the skilled person can

routinely determine the most suitable reaction conditions in order to

optimize the yield an rity ,of the amidoxim rameters to be take .
e O R R BB B R R B he el v
argngs of ofdepdrosifaingahes®Rostian 206 SRGHRIPR00ABBOG I6ast an amount

of 1 mol, preferably 2.1 mol to 5 mol, more preferably 2.2 to 4 mol, and mest preferably 2.3
mol to 3 mol, per mol pyridine derivaiive. In cases in which the reagents effecting the con-
densation and dehydration also serves as solvent or co-solvent, the excess amount may be

much higher.

In another aspect of the invention, compounds of formula IIA, 1B and HIC are prepared by
reacting compounds of the general formula IVA, IVB or IVC,

CN Ry Rg

'R;v N R4 Rs ESN CN R5 SN R;r
[ » ®

R~ N~ Rs Rs” "N R, R N CN
IVA VB IVC

with hydroxylamine in the presence of a chelating agent under suitable reaction conditions.

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 1o 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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-21 - choice of catalyst, nature of substituents R.4-R7, solvent system,
reaction temperature and reaction time and solubility of reagents. The
preferred amount of hydroxylamine is in the range of equimolar amounts

gﬂgg) IH:SB excess to the pyridine derivative. Preferably, 1981%‘}9&6%8&1 p
h

roxylamine is in the range of a 1.2~ fold to 20-fold excess, more
preferably 1.5-fold to 10-fold excess &nd most preferably 3-fold to 5-fold
excess. Preferred chelating agents include 8-hydroxyquinoline,

neibephenanthinine andihydates AQenddesvalivesdhareefod Bnperature and

preferred amount of chelatlng agent is in the range 0.1-10 mol %, more
reagfia ptAnisubibi Af AseRE S eferably 0.75-3 mol % and most preferably
1-1.5 mol %. The solvent system is not particularly limited and includes

T S AR e e ARl oo
excimethispifidiniedsrivaes L Freforbhixtbrasontietdsbivmirdserablyrange of
2 the {cﬁg%"ﬂ[@ IOMRRGLAINIG,isd é&é&%ﬁﬂﬂgﬁ%@&&qm@%&p%Iﬁf)gbsrefmb}y

utilize vent system, more preferably in the range of 20 to 100C, and
3-folgge prégitaitpsh the 20 range of 40 to 80C. Preferably, the reaction time
is in the range of 30 minutes to 24 hours, more preferably in the range of 1

hour to 18 hours, and mast prefe bly 2 {o 8, ours T foIIOW| @?}fﬂtg ”
Prs%%éhflﬁgaﬁ&g%mﬁ%dﬁcw 1KY AHAONPE RS 198 ydrates
antPieRiRE frefscd mmx@leamhmeaembfmmgm@dmas 2bthé/fange 0.1-10 mol

A,Z 19’81’78/]]5%87 eragly gglg) ‘?QZ’?&’&%?efemmy 0.75-3 mol % and most preferably 1-1.5

mol %.

The solvent system is not particularly limited and includes water, alcohols such as methanol,
ethanol or isopropanol, ethers such as THF or 1,4-dioxane, and dipolar aprotic solvents,

such as dimethylsulfoxide and the like or mixtures of these solvents.

Preferably, the reaction temperature is in the range of 0°C to the boiling point of the utilized
solvent system, more preferably in the range of 20 to 100°C, and most preferably in the
range of 40 to 80 °C. Preferably, the reaction time is in the range of 30 minutes to 24 hours,

more preferably in the range of 1 hour to 18 hours, and most preferably 2 to § hours.

The following reaction scheme 1 depicts example how to produce a compound of the gen-
eral formula IIB from a compound of the general formula IVB:



-22 - NOH Cliv. NI-12 411, 71\1 CI -- NCI 1IB IVB Scheme 1. Reagents: i.
Piperidine, ethanol, reflux; ii. S02C12, CCl4, reflux; iii. POCb, 120 C, 18 h;
iv. 50% H2NOH, Me0OH-H20, 1.25 mol % 1,10-phenanthroline hydrate. 5

WEhe#alaWidg reaction scheme 2 depicts an example how toPpmEIme 7/006016
certain compounds of general formul22IH:

O

HN,U\/CN
2 .
N0 N~ 0
jiii.
NOH
i Ci CN
| e P
N cl N Cli
B

HB W
Scheme 1. Reagents: i. Piperidine, ethanol, reflux; ii. SG,Cl,, CCly, reflux; jii. POCL, 120
°C, 18 b; iv. 50% H;NOH, MeOH-H,0, 1.25 mol % 1,10-phenanthroline hydrate.

5 The following reaction scheme 2 depicts an example how to produce certain compounds of

general formula I

éDcozH 1 0 COMH , HO COH . HO CO,Me
R e R
HO HDQ HO:Q/ HOQ
NO, NO, NO,
i, Ry=methyl UL Ry=Ry=H
= /

BnO COH BnO CO,Me

-

BnO BnO

NO, NO

2

, Ry = R, = benzyl

10 Scheme 2. Reagents: 1. 65 % HNOs, AcOH; ii. 48 % HBr (aq), 140 °C; iii. MeOH, HCl(g);
iv. BnBr, KoCOs, CHsCN, reflux; v. 3N NaOH, MeOH/H,O.



NO2 lll,=methylR9=H NO2Ill,R8=R9=H Ill, RB :=R9 = benzyl

WO 2007/117165PCT/P12007/000016 - 23 - The following reaction

scheme 3 depicts an example how to produce the compound A, by

WALBRMLIdAET a compound according to general formula [l fol€A&E26(7/000016

cyclisation involving condensation wi# a compound according to formula

BIB, dehydration and deprotection of the methyl residue protecting the

hydroxyl group; 1. Thiony| Chloride NOH
The }l{%ov}:/ng reagaon schemeyB %ep%ts an example how to produce the compound A, by
activation of a compound aceording to general formula 111 followed by cyclisation involving
condensation with a compound according to formula ITB, dehydration and deprotection of

the methy! residue protecting the hydroxyl group;

| . . 1 No.
1. Thionyl Chioride

O CO,H o
HOQ/ NOH HO TN

2. Y/
NG, “ I NONH, N Cl
i, R8 = methyt = N
RO =H y N™ °Cl 4 _ N
dimethylacetamide-pyridine Cl
3.120°C
AlCl-pyridine
N-mathylpyrrolidinone, 80 °C
NO,
HO
HO N
4
N cl
b\
4 N
Cl
compound A

Scheme 3. Preparation of compound A
10 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 1,24
oxadiazo-3,5-diyl-moiety can be readily prepared by the skilled person as is outlined in the
processes employed in the Examples. '

15
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2. ,NH2 NCI | dimethylacetamide-pyridine 3. 120C  HO HO
compound A Scheme 3. Preparation of compound A AICI3-pyridine

~ N-methylpyrrolidinone, 60 C
WO 2607/117165 PCT/PT2007/060016

D4 .

Another embodiment of the present invention relates to a compound of the invention for use

as an active ingredient in a pharmaceutical composition.

A further embodiment of the present invention relates to a pharmaceutical composttion

comprising a compound of the invention and a pharmaceutically acceptable excipient.

The compounds of the invention may be present in the pharmaceutical composition in the
form of pharmacologically acceptable salts or esters thereof. Suitable pharmacologically
acceptable counter ions are known to the art. Prodrugs of the compounds may also be used

to alter the therapeutic profile of the active compound.

For the preparation of pharmaceutical compositions or preparations of the invention, inert
pharmacologically acceptable carriers are admixed with the active compounds. The pharma-
ceutically acceptable carriers may be either solid or liquid, Solid form preparations 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 o a subject in need thereof.

Diseases which may be treatéd 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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10 The above depicted general reaction principles are exemplified
in.Exarnples 17 and 18. Compounds of the above general formula |
having other central units than the 1,2,4- oxadiaw-3,5-diyl-moiety can be
W aMIl pr5ared by the skilled person as is outlined in the JoE&38847/000016
employed in the Examples. WO 200%t17165PCT/PT2007/000016 - 24 -
Another embodiment of the present invention relates to a compound of the
invention for use as an active ingredient in a pharmaceutical composition.
A further embodiment of the present invention relates to a pharmaceutical
Accortipp sitimmBacsnshsitigie cormpiundiat thenmidedienraiitbd of reducing COMT
] ceutically &?é) ipi 0 theJ [ }
i o O com

poyr eyl diipistakipihn C Qi iahibiliend srehist smtalddo 48 hours.

pharmacologically acceptable counter ions are known to the art. Prodrugs

of the compounds may also pbe used 10to alter the therapeutic profile of
AHaSie 8 BB RRRS. bl P SPEp o A, GABRSAHE SHIEHS o oo vel
of Drmj’ﬁﬁim&ﬁ_ifrﬁbﬁﬂmt&mm mjeahwmmmmauwpmmmgmmg an ef-
of3Lrs e admiedaith dhe acliye CompoURTS TP PRI, ASUCAlNG easeg

acceptable carriers’may be either solid or liquid. Solid form preparations
ovenetueetd Spuwders, tablets, dispersible granules and capsules. A solid

carrier can be one or more substances which may also act as diluents,
flavouring agents, solubilisers, lubricants, suspending agents, binders or

Aceapitnedisirfiadieniatpagjeptstin napriien Bergnitmeaisathangene ki increasing
bioREiataRly othe-pharmnacesdicaliRTeParAlaNIs A iSRS AR tBeStep of ad-

_packaged preparation, 20 the package containing discrete quantities o

f
RN SHHEH s PR g AR R4pet RS iE BovfdErraTidhS dr-DOPA

bicRMANUES. is increased over 24 to 48 hours.

According to yet further aspect of the invention there is provided a method of decreasing
levels of 3-O-methyl-L-DOPA (3-OMD) in the brain or plasma of a subject, comprising the
step of administering an effective amount of a compound of formula I. Preferably the 3-

OMD levels are decreased over 24 o 48 hours.

Preferably the step of administering is from about twice every day to about once svery other

day, preferably once per day.

As used herein, the term treatment and variations such as “treat’ or “ireating’ 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 adminisiration route. For conven-

ience, the total daily dosage may be divided and administered in portions throughout the
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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 phar25 maceutical composition of the
WiREHIBR S a subject in need thereof. Diseases which may & (PEate Y16
administration of a pharmaceutical céfposition of the invention include
central and peripheral nervous system disorders where a reduction in the
O-methylation of.catecholamines may be of therapeutic benefit, na
e B T O R e PR ol TR S 0 R Y o hose
in Hismadisdnd.disorders or pathological states involving Parkinsonism and
Parkinson's symptoms; gastrointestinal disturbances, oedema formation
states and hypertension. WO 2007/117165PCT/PT2007/000016 - 25 -

Suck osriAG P aAGHEISEE L& sRHEmRE et ie dirreiie et v earmmewids to
the2ekRigB-COMT ATty 18:R5 Rie Cetos BHS PehR SieR-0f RAMRISESNINMitable
an effective, amount of a compound of formula I. Pr [er bly the COMT .
roulh B RIS PRAURBAPOUEF S0 ¥ TRHECBRIGIS HOTEEPE e gpovs, in-
trafibdtdnesintiotdhtralns pralidéduaneito thipbthorgastethlby eistahbsBIPPhpitally,
brain or plasma of.a subject, comprising the step of administering an

ocue%el C{K/% % r%ouor?tg%fvg 1%%] ’C)J'E"unr%{cf':t of %%nnb a’'l. Preferably the L-DOPA
levels are increased over 24 to 48 hours. According to further aspect of

ThdQSANERHORARR B RIGY et Renatiodol e iRe IRAPIORYAIAL N Rlment for

PA in the brain or plasma of a subject, comprising the step of
the guenpden g arramicle dmedmtamabelegisuTast feraidiag P retaregifigd dos-
ingtheik&OPA bioavailability is increased over 24 to 48 hours. 15 According
to yet further aspect of the invention there is provided a method of
decreasing levels of 3-0-methyl-L-DOPA (3-OMD) in the brain or plasma of

Suieablejeshongipdsing b stap Himdatimsieringysanepteniiiciamaigiofom about
twic{cg)m&)aogn(:;ﬂgguftormuIaVI. Paﬁg{?gel)y the 3- OMD levels are decreased over
68 hours Ui retera y the' step of administering is from about twice

every day to about once every other day, preferably once per day. As

As Y364 RSERID Tﬁ@%&ﬁﬁ%&%@ﬁ%’?gﬁ%&@%}'\(% JAHORS BUGH AR r%?téﬁ%é‘tﬁ‘éét%{%%és of a
refer to any 25 regime that can benefit a human or non-human animal.

comppaneee sranahiaybaah ebspdertbe spreifieditignedniatiah or may be
prophylactic (preventative treatment). Treatment may include curative,

alleviation or prophylactic effects. . i
Preferably, the dosing peériodicity is selected from 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 morm-
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 howrs). Preferably, the time interval between two

doses is about 12 h,
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The dosages may be varied depending on the requirement of the patient,
the severity of the 30 disease, the particular compound being employed,
and the administration route. For conven- ience, the total daily dosage
Wgdlopaldi¢fided and administered in portions throughout theP&FOT2067/006016
20071117165PCT/PT2007/000016 =#%6-- day. Determination of the proper
dosage for a particular situation is within the skill of those in the medical

art. Such doses may.be administered | manner useful in directing, the
I G B AR PR L & PGPS BN RS b AR e e e
valand geriplidrabnervirisblesten]iBiitah kertntesodda doni distrgt drtdanelisdemprise
meAM i Implants, pare @JM%{ICHQ?E% i%ﬂ venous..infraperitoneal .
eintraarrtf%uhrggj?an ’gbﬁ%ﬂt%‘eous.ln%ectlo 5), ?ef:%ﬁ’é%%tﬁ??a}%a Y, to”pa;c%rﬁ%/? dal%y
dosieg IgayEnaepsding e tho Agiaalign spriaaHs Bmediginivation obmpeserd$.-00 in
the%&?ﬁx&@%ﬁ%@iﬁé@ preferghly vead Eﬁﬂ%&ﬁﬁ@{ﬁtm 8&5@,%@6%&@ is
for the prevention or treatment of a disorder or pathological state
ab%gélrmng to a specified dosing regimen.  Suitable dosing regimens
comprise regimens having a dosing periodicity ranging from about 15
twice a day to about once every other day. As used herein, the term , . .
I R S B e S 0K ol B Ampggered in
dosifigarerell $orfi 8120l Wivensin tierspetifieddiivibah tery ao20zPneforb shokid accu-

mlﬁjﬁé '{&gaﬂgtﬁq@ G¥iS Wﬁ%@%ﬁf s%{%g%?ﬁsdﬁﬂydgﬁ%gg&?&ﬁg %ﬂemprise

other day. In case of a dosage periodicity of twice dally, the doses can
thememingevaid-#rB0RE. iRfSIYNs BB 1818 sudnigiicFomemrsplgivadmee every
otHWRHOSINY HIARAIS:SHEH ISLAGEMB WaE o e AP Ui fe RO ShS HHkARI s ration of
non-limiting starting points for dosing intervals comprise the morning,
2 %0120 &y thBo e ARETHBB ARSDB MG A AINERAGIE $a5P SkarnPieindhg flisroon of
thedaiyrdodiy e gits efsacarr dinghioithaaMent @9 ¢ROkeaid reotheurs and add up to
admunistrati a.dose at 8.00 in the morning and another at 17.00
o A T A LB RIS PR AR BT SOt 15
hours and add up to about 24 hours). Preferably, the time interval

In 91%%‘3?&11“%@%9%%?%?féﬁtﬁv%oééh}%&es of compounds of general formula I are in the
range of 1-1000 mg/day, more preferably 2 to 500 mg/day, even more preferably 3 to 250

mg/day, and most preferably 5-100 mg/day.

1t 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 afiernoon.

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

that time of the dosage regimen.
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WO 2007/117165PCT/PT2007/000016 - 27 - In case of a dosage
periodicity of once daily, the doses can be administered in dosing intervals
of about 24 hours. Suitable non-limiting starting points for dosing intervals
VWebEAprisE e morning, mid-day, noon, afternoon, evening, aMERTEMERB0016
For example, a once daily dosing reg#hen according to the invention can
require the administration of a dose at 8.00 in 5 the morning and another

.. dose at 8.00.0n the .next morning (in this case, the dosing.interval is about .
P AL e GO OF P BT M1k e rceiv
ingdirehendminiStebsiPiA dosifog imemalsatt 18-taB® hacids detrebonytire inhibitor
(A}QB_&QO' WO LosiRa 'Efgé_éﬂ%&gﬁ%l Gk, 1M I RIQULA8 DOWRipa and
Suitable non-limiting starting points for dosing intervals comprise the
Be%?ﬁ%ﬁ@, mid-day, noon, afternoon, evening, and midnight. For example, a
once every other day daily dosing regimen according to the invention can

require the administration of a dose at 8.0Q in the morning on the first day
mﬁﬁﬂ“ﬁ%ﬁ%r%o%@%f Lo %hd&“ &%?%%@@8 adgs TR separately
or ¢agey tenddsiigdnidraiaard ddnaniscant chtdeonirantind fad dxymisic]l Simultane-

out 48 hours). Preferably, the time interval between two. doses is about
o b SR e R, S ML BMSET R S0, me
comeard tdiiimueiernd forundahnge hefchiroadtagidey seeratipiyferdaiiyiserod with

1.-508 ANg/da SYeL MBI IR AR 49,830 i@‘ﬁ&?ﬁo&ﬂﬂe‘_‘%&’%ﬁﬁﬁ%%’t}é active

~ 5-100 mg/day. 20 It is preferred that individual dosage units of compounds
ingsediene o s IS PEtiRAlHetFBWgE8F 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
A Buibnienbedimaebrh S AL THRREOTHEI e EnlTagtdibs fopBRundRof the
inviEnRsHNin 1128 i plemade st alintataipglit/ 24tofdhesthadl Yol abe Btament of a patho-
I coaﬁngotund é}f%eneral ﬂ‘lormula | at 8.00 in the n]orning and another dose
O‘{%%nta?n?r?gr 3120 SR t%e%%gééigg o’fmalaéloarﬁ%%%hd of general formula Tat

17.00 in the afternoon. As used herein, the term "dosage unit" refers to

Alpe M‘é%déiﬁ{a%%%@%%ﬂ@r&%ﬂ% %Lﬁr@ﬁﬁoﬁ%ﬁﬁﬁt&aﬁlﬁ&%@%&ﬁs of the

compound of general formula Ito be administered to a patient at that time

invgpHiea eplugerhsgiraertivelly roopiable sePer AT pEpagtion of a pharma-

ceutical composition for treating such pathological states or diseases.

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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- 28 - Preferably the subject being treated with the compound of general
formula | is also receiving therapy with L-DOPA and/or an aromatic
L-amino acid decarboxylase inhibitor (AADC), such as a DOPA

Vb 2dridi#ase inhibitor. Suitable inhibitors are carbidopa arRET/PT2007/660016
benserazide. 5 The compounds of ge#feral formula I, L-DOPA and AADC
may be administered separately or in any combination. They may be

dmipistered concomitantly (for example, simultaneously) or sequentjall
P e < B R o0 A B GaTE) FO D AR AT THEReHbl o cach
ottepmpbedigemfchespenefiifo invelaibc andos contomitantiesy he goetetiaigmands
onfRLRISIFe L A0S 0OP R, . 6830l canComIARL A RBIERIN iSrerabiy
also poss?[gle fo Corhbine hoth active ingredients in one pharmaceutical
ondemauttoe MRinisEriéRIsEN ehmsthpd Hraseimanl BRicHsrebaiesefershly once
o of the compounds of the invention or their pharmaceutically
acceptable salts or esters for the treatment of a pathol15 logical state or
disease in a human or non-human animal. A yet further embodiment of
Ththepnepepiiinyastinniplaie sialibatibs of ammptunddraidie:inyertiorhrine, as

their ph tically t | int ti
Do R R TR o e Hor ekt BEeh paNaIos e B o] 8, 621,69-
78)lisensesritelitd atsappesbistelbodube proddigeosf coMmpouhd§ bfehdomogenates
weldak %ﬂb’ﬁé&rg&r 8 RligTihe Ph!Fﬁp i‘&%ﬁﬂee &Hﬂe@ %;%ﬂ@%ﬂdﬂm reac-

present Invention also relates to age comprising a
tiopintacuas daduinp denidhnab voinprtsikdiaedoAdiing-brehdyhsargpence of a
sa é'ﬁllrﬂ%éﬂ&ﬁ%%ﬂﬂ AN WL IBEI URanSHR AR RISIRLISHEFADHOFIION The in-

with a dosing regimen having a dosing periodicity ranging from about

cubifien BefiPR S OPGHEE IOy Gt 6 e B el DR rAEETA (1 M)
Thi ReeRRckagsh Mayialsdaehiderk RPRARDE G780 ABBCInbibHe SUekhagrotec-
. benserazide or 3Qcatbidopa. WO 2007/117165PCT/PT20Q7/000016 -29 - .
tiop O R L O B PR DPASB ot SR R R R period
theopphicahte tmedehrathe iemnd dineatitbmasgestopp et drintherdiditirmued 260 11l of 2

M me%%?oena.sacli@.l eﬁﬁet .ga?n:? qgst,e\?v%r% e%%%ﬁtﬂﬁ%% Q%O%D FEAD QL%'),\AAI;E €08 pl ali-
gomposﬁlon of the invention is administered preferabify once per day, the
quadnofniberatipsteptinfatersstrad (G2 2reatment sizeySaivo’b élwefobeb (Contae) were

usép%rqﬁg'assay of metanephrine by high pressure liguid chromatography with electro-

chemical detection.

In experiments designed to evaluate the effects of test compounds upon liver COMT, test
compounds (in 5 % carboxymethyleellulose) 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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The COMT activity is evidenced by the ability to methylate adrenaline to
metanephrine, as previously described (Vieira-Coelho, M.A.,
Soares-da-Silva, P., Brain Res, 1999, 821,69- 78). An experimental setup
W desErged below: Aliquots of 0.5 ml of liver homogenates RORRIBO7/000616
preincubated for 20 min with 0.4 ml-o3{phosphate buffer (5 mM);
thereafter, the reaction mixture was incubated for 10 min with adrenaline
00 ttM; 0.1 ml) in the presence of a saturating concentration of

Seeg I Erib &y R Th RSt BRPREG R - B SFSE2SERM IS TR dbpdhegnt for 24 h

witheditmedlsticahtitinedspiaicndiney( 26018}, MECH 240Gz M) W@l@ﬁgﬁcgaﬁve
at. 37C under

1. mM). The, preingibation.and incubation were carried out
oo LA N, e L AP A HRBloeded for
thegrsicpemaipmdAt the end of the incubation period the tubes were

transferred to ice and the reaction was stopped by the addition of 200 d of

2 M perchloric acid. The samples were then centrifuged (200xg, 4 min,
Cel] Sy SIS PUIdshEb Y omERE T Se MRty ‘ﬁﬁé&‘eéagf?@??@%r@%@mé)mbe&
Eugepis)-BiH©s D ead GRa{BAny eensee datdhe AEE e hMIRIARRRPHYE BVaken up

{gi?h {?resatge liquid omatogaé%phy with electrg- 20chemical detection. In
s, SRR G USRI TS (e BRI (SEPEBBD GAUS B PR ermits
gre@OfMibrdeshcanio erpisitieddoeap ax\inetihdtaklnse iferargivepBYwith test

Siric.tube te overnight fasted mice. Thereafter, at defined intervals, )

T e L A S SEHUNG) A S EegPost
tiopbigvaNEella6%idiny i<elidendedly e N Hhia08 38iFad,BO Pedrig 9aaahd 0,25,
Mg‘é@f‘ﬁﬁ‘@ﬁﬁ?ﬂ@?d@& ahdh %ﬂfﬁﬂ%ﬁﬁlyr&té&td; beeor ks ldq 200R) 2 pM calcein-

experimental setup is described below: Neuro 2A mouse neuroblastoma
AM R Seslilg.int geomdipRetets oG minpdilvpspsernasidsrmennugbat 485
nnCiiERAG6CaPStACH SR LG AdavRaRAR QRIS IRt ine mini-

atmosphere atarﬁlc. Controls of the test system prior to incubations )
Mg RIS 1A SHASHHHOYG SFRLAEmnl oF BRITTSHICHSSE Si59)°ar tHid cthianal PO min be-
foreelicattacvinaddiicpreadipgramnd tabsity. iFivedaysalien as [(calceingmpy. ~ cal-

Ceillymin) / (calceineongol — calceing,)] x 100.

Conclusion

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 cornpound 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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WO 2007/117165PCT/PT2007/000016 - 30 - seeding (24 h after cells
become confluent), the test compounds were incubated for 24 h with
cultured cells. Cultures with no test article or ethanol were run in parallel
WAL EHHEE and positive controls. All incubations containedRAE/BEHE/000016
percentage of solvent needed for the3test compound. 5 Cell viability is
evidenced by measuring viability using calcein-AM (Molecular Probes,
Eugene, OR, USA). The membrane permeant calcein-AM, a
nonfluorescent dye, is taken up and converted by intracellular esterases to
Mignenih Bffiechnp ermpamtct dl ceith tolbaphrenitstig e Snifipted see pbasofinievels of L-
' i rige e [ freatment.wi t 10 articl
D S O DIl AN LR (hL ) phos

benssrrpidaitioratian ft Ndeed 37 hadershargsdnsg@ionadiepion OQET inhibitor.
ColtAgP Qfrbhdit, fadted 2 GB35 MOEhRrienit iseHErb Ol SRR AR Ritferent from

bu%/ra e 1.0, EH:Z ) and loaded with 2 t.tM calceinAM In Hanks' medium,
COTRE 884’1%%?8 PR 33 AP Eluorescence is measured at 485 nm

excitation and 530 run emission wavelengths in a midtiplate reader. To

. determj ini- Is mum staining fqr calcein-AM (calceinmin), eight well
R e SR R R
DGhab ﬁit@imﬂﬂe&b&iﬂﬁfa‘ftdé A3M{ehdepmaine ©ORAC b A in rats treated with
LARACR0RL RICRIAUAN 13 % ERG K ITTHE FOMROUIAROLING, of

_invention are promising candidates for drug therapy as is evidenced by
eitheiet (IMLE AtRibi R ¢ AT IVEPTeRsTI topats xhiBRieg barrrebniepto pertiseupt Sig-
nifRiaGtt-Hioaval sbiliynand nalehnoNar RN titpeperiod. 25 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 30 0.5, 1, 3, 6, 9 and

24 h after the administration of either COMT inhibitor. Symbols represent

eans SpD of 5 experjments per. group. Significantly different from
Majgrnls 8@1&6&%‘%&3@9@?&&? 25505). WO
2007/117165PCT/PT2007/000016 - 31 - Figure 2. Effect of compound A

AsBpdAeleapens (hgth at 3 mg/kg) on plasma levels of L-

Livers from 60 day old male Wistar rats weighing 240-260 g (Harlan-Interfauna Thérica,
Barcelona, Spain), kept two per cage 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 remaved and homogenised in 5 mM phosphate buffer of
pH 7.8, COMT activity was evaluated by the ability o 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 uM; 0.1 ml) in the presence of a saturating concentration of S-adenosyl-
L-methionine (500 uM), the methyl donor; the incubation medivm contained also pargyline
(100 pM), MgCl, (100 uM) 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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DOPA and 3-0-methyl-L-DOPA (3-OMD) in rats treated with L-DOPA (12

mg/kg) plus benserazide (3 mg/kg) at 2, 7 and 24 h after the

administration of either COMT inhibitor. 5 Columns represent means SD
W WEBéHhents per group. Significantly different from corr@§Eadig/000616

controls values (* 134).05). Figure 3. Effect of compound A and tolcapone

(both at 3 mg/kg) on brain levels of L- DOPA, 3-0-methyl-L-DOPA
in ra L-DOPA 12

30M amln DOPA dH A wit

In e e e e Sl B e el st
werigivei0y Masmh toive |t0®®h1m!gi3 fagirdseist MbamsitSDablS ey érimrentts ammals
weRCKE E%ﬁ'féﬁ'aﬂyaﬂéffﬁ(%&t Fé&(&z%ﬁ%!ﬁé%ﬁ'?& oA CeToRY (%/lti_vity as

erials and Methods of Biological Assays Assay 0

desalamﬁ W@fsﬁﬁ% o1 PhyhsI AR £ %r@ﬁw@ﬁa PB ransferred to
ice Gamian-tatasawna baariea, %a@amml JFEPAWS A6 RIS NERL sam-

contro denV|r | con |t|ons ark cle and room
ple?e‘?ﬁf)e e %‘?/ggée% s iRy ‘éiﬁe A %‘Eé FEB?‘&HI?%H’@‘W" fil-
teragr g Were pormgeiciely-5e ﬁitezﬁdbam@d&@mogvﬁtseda@ B a:ebﬁasgflﬂﬁaneph-
rof 8. CO T. activity was.eva ated b ility to methylat
i b e R o R e Broma-
togmémcwﬁhtebcfw@mnm/\rimemﬂnE@B%mobphatéobmq&mwt)metanephxme

ran%%ﬁrﬁ@ﬁefsmg EBagion (@B‘EU@O"@&O% %%r éMﬁ{ 15 min with epinephrine

2000 uM; 0.1 ml) in the presence of a saturating concentratlon of
S-adenosylL-methionine (500 uM), the methyl donor; the incubation
medium contained also pargyline (100 uM), MgC12 (100 uM) and EGTA

reincubation and incubatjon were carried out at 37C under

nivl) Th
f'e"élé ﬁo’RQ IR B LRSS M e AT T Seh 8l %nd wrthout 30
oxygenation. WO 2007/117165PCT1PT2007/000016 32 -

riments designed t eva oral vaIIab|I| ftest
Rmsu gtagrr:ces c,%%mg’ounas Wlélrseeléf'rven jas r|c u%jg% Fﬁfaﬁ??ggﬁe%f general

formats. IKhiéméfmg/Q)dEﬂWim(Qrﬁ%sammsthﬁcellmmd ByndAga pidatiphor 23 h
1ate?qqfcy\6?é§é %ﬁ?ﬂ%%@i‘%ﬁéﬁ?%&@%ﬁﬁ?&%ﬁnﬁ% t¥> e desgglefmg/kg) or

above. At the end of the incubation perio flubes Wers

with sphirderdtSté serbeamerthelodidasm dvad o fpruboynincamitivaro tR@Btibtised
WItﬁ)Engd?d%%‘BﬂfBﬁSiﬁ Eb%a%ﬁ@ﬁ'ﬁ% WEISHthAR GaiMbiasg, Q%@vénmva and

AC), and 500 [4.1 aliquots of the supernatant filtered on 0.2 &ore
the é’f?@‘%B’Fﬁl@(‘r‘ﬁ%H‘E{M Tt Rrabes jeas rarﬂqéra@aa@aﬂma% Bvirfer sub-
sequdte aseay oIt maapgpmima@pntm@gutdapmﬁaasmma RERSSIVE., Blood

s BB Y 390 i) S et oA ke e at
~80°C tili the assay of L-DOFPA 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
“Gruide 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, 3-0-methyl-L-DOPA, dopamine and metabolites (DOPAC and HVA) in dialysaie
samples were assayed by HPLC with electrochemical detection, as previously described
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10 ranged from 350 to 500 fmol (0.5 to 1.0 pmol/mg protein/h). Levels of
L-DOPA and its derivatives in whole brain and plasma 15 Rats fasted
overnight were administered orally with tolcapone and compounds of
VgewralFgahula | (all at 3 mg/kg) or vehicle (0.5% carboxynistiacemioses s
4 ml/kg). One, 6 or 23 h later, rats we¥& -administered orally with L-DOPA
(12 mg/kg) plus benserazide (3 mg/kg) or with vehicle (0.5%
carbogéc%ﬂethylcel lose, 4 nil/kg). One hour later rats were anaesthetised

(SernTdBaitivg PetloBRBikTe MO SRR 3r3Y) olb Sahadigume LE L JrrRyR in-
jectbdiventicevarand @pth T ihaisheadiastsOuiokly R o BIPRS MEFBson

d.i hlorig acid f b -DOPA,
SO e S e B B R S st Lo
fayetntiiged Som Brsth and3d000my (@) erdstenblasroe sanepid dyverans of an
autSi4ed ﬁ&ﬁ%&%}&f&%@%@[ ﬁi? BRRAAN §&1H&8‘@Hﬁ&i&%f’g%@r aﬂp)'le)éghe mo-

..animals interventions were performed in accordance with

bilyyhasviehaingarsse st amef fiEiraed Srlimbsodiumedol ket amM;
sodilp aetab O.VF‘MEMEMJ@'D.Ywi@%@ﬁ%nmmrﬂﬁﬁ@mm% viv),
d.Annyal Figge rc%&l{%@ ashington, DC. Assaﬁ_of L-DOPA and )
AL e A 14 FE8 PP T g BB 00 dgtsation was
car{BoaneldetSilvarstaily, Bithin Resy 200018632932 97 A AN E ralitpmetsepk-

re injected intp the ¢ at ph. The chromatographic syst
o R Tl S S G O v,
The enrent RIdperabeapinenitiyices gy tie Mdsay Etipaifaydhiel |Mfiwf25 The lower
iR R RASA-Sr MP-diamatesp armplea e R dpiRcied P BRI O kAN 5

automatic sample injector (Gilson 231) connected to a Gilson dilutor
(Gilson 401). The mobile phase was a degassed solution of citric acid 0.1
mM; sodium octylsulphate 0.5 mM; sodium acetate 0.1 M; Na2EDTA 0.17

B,(}Eﬁatgl\/l;ﬂéi%gtylamine 1 naM and methanol (10% v/v), adjusted to pH 3.5 with
1PREK Bty pumped at a rate of 1.0 ml mid' The detection was carried
out electrochemically with a glassy carbon electrode, an Ag/AgCI

reference elec-. 10 trode and an amperometric, detector,. (Gilson 142); the . .
Congpeut %r‘%gﬁvg)smcl)%g?a & aﬂ(%e. ?5“\]7%16‘?’%5 8urf1é’ﬁf &%ﬁ%ﬁeﬁ‘%ﬂ%%ﬁ&@@my
effagsihefaberchilomd Wiipoirt MRS Jofivvens. sihediswatidim(FigfutetertiDheahaximal
‘ ' |, 15 Biological
e e R e e o Sl LRSS e

Ning, hawsaleiiisiesrpistetiopelalsanomr nserwiesimdimah drbiatoor aiffects, whereas
congsbmhAIratian: (Figaur b iRemRainhliery wifeeioftalcang NEVYEPrigure

%bs%rved within 30 min after administration (Figure 1).
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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20 Nine hours after administration, tolcapone produces minimal inhibitory
effects, whereas compound A is still capable of inhibiting COMT activity by
90% of control levels (Figure 1). As shown in Figure 1, 24 hours after
VAUFABRISETAtON, compound A maintains inhibition of liver CORFIT&Te@Tog016
control levels, whereas tolcapone is-dtfeady almost devoid of COMT
inhibitory properties at this time. 25 Figure 2 shows levels of L-DOPA and

-0-m t = rats treated with L-DOPA plus
(%éghsera% ¥ %YY;L § %‘D I 2ftar T SRR | %‘??Bd 24 b in
admmp&gmfmrboﬁmges mglk@ﬁ)w&-@mﬁgmm phesaa levels by tolca-
poRWLIHIALECHLIRE R £ PRIARALDIA0G SAMBISS TS SIS RO Was
chosen because it represented t or s ca
observed, compound A produced srgnrfrcant increases in plasma L- DOPA

Fxg@%%ﬁ@ﬂlﬁﬁ\@grﬁﬁlk%gﬁc @@&%ﬂt@@@&%bm@yd?w%mm in

h % gentlcal at all % times with compound Aé1 7 and 24 h)

DR RS G RS 20071 000 e S8 Lescopministze

tioranfit @@t ayld cEPBPd At affzﬁgﬁeg) Whemicane %ﬂy@c@z?&kmm‘%t@&ﬁﬂmstered
L DOPA an I L-DOPA

1 hzti 1%1'9 c%qlv%g \?r%csaa% Qsan?f:' Sé g é’r zna was,e ﬁaeg Ftﬁ éepresented

asma evels yto capone were only

the %mlmtﬁw oOf tHes @W\@GM@@IQW@@MSWM@M&&&SGS in
brafr GMESEX- Ly e Q@Pﬁ@?ﬂﬁj d_%ﬁglﬁ% 1;3riar'§s’brain 3-0-

treated with L-DOPA plus benserazrde at2, 7 and 24 after

methylknldOB o thist beias iRsmbcthat cHrRpotipRIeEs rmmw&m@m (1,7 and
24 BRIseRLselvsre asnrAisterRehhd befprecalieat BINSPRISRre not af

is tlme omtwas chosen because it represented the n forLDO

fe"tﬁg 8%?/8@3 COMRIBGTE frbdtadrrassn ﬁr@arﬁqﬁ&e@wsm@ -DOPA,

doﬁamm% AR OiReBAd PO CHEad8vRA O AN RIAEREE BRI A8 rved
at o %rerﬂ 'Qf trir;e‘;[l I L- C%lPA %g)df? bein |de tical at all pre-treatment times
compounds L 3 AR eIs of L-DOPA, dopamine,

DOPAC and 3-0-methyl L DOPA were not affected when tolcapone was
administered 24 h in advance. Significant changes on L-DOPA, dopamine,

%@@%ﬁ@@ﬂﬂlﬁi@\m%%s&@@%ﬁtﬁr@féﬂ%%@ﬂz@fﬁﬁg@ﬂ% Welth rf?lggy which are

observed 15 at 2 and 7 h after the administration of the compound
not EREAHPHIRP Seae eE fiiscplinatieterence to the following examples,

which are not intended to limit the scope of the application.

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-yI}-

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 tetrahydrofiran (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 mlL) and the copious precipitate was filtered off, washed with water
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20 Example 1 As an example of a compound of the general formula (1)
having a 1,3,4-oxadiazol-2,5-diyl moiety as central unit
3-nitro-5-[5-(2-trifluoromethyl-pyridin-3-y1)[1,3,4]oxadiazol-2-y11- 23
VSHPENEIED-diol was prepared by the following procedure: B TRARGTAB08ES
3,4-dimethoxy-5-nitrobenzoic acid (6353 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 cqoled 10 rogm temperature
and, o R L P8BS E R b
hydrelzidel (v ng po N 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

b) &¥f siprepEeneth WwhitErowoetiphpisatnie SPET B T3dbdimetioxs- 538 odiszoyl)-

hy&ﬁﬁéet@ogmeg?ﬂﬂiﬂW@H%ﬂmm%ﬁéﬁl_eﬂde 10 mL) was stirred at 130 °C for
N'-(3,4-djmethoxy-5-nitro-benzoyl)- hydrazide (0.71 g, 73 %). b) A
thr%éﬁvélis‘si SPBYE AR %ﬁz]@{ﬁm_w%mc%dmxﬁme was allowed fo cool to room

teniel@idechmbthexpSurtitr ehenzeyheb(hyolrmaislenie: 66ngs lddipmmeiuims filiered
phospharus gxychloride (10 inlL) was stirred at,130.C fqr threge hours,
Dﬁbe‘gggnlﬁ%g at gglevf/raé?ﬁclﬂw SO ut%r%.dT%% rAixtu re3 \ a%“%ﬁ%%%%f‘i’é%%‘ @?83%5"(2'
(trifbrmperatyreramidithgry Doy eldoandtarode et rg PBD%)IL). The white
precipitate was filtered off, washed with water and dried to give
2-(3,4-ditnethoxy-5-nitropheny1)-5-(2-
<) (trilldorarrstppyelditrG.¢ dimethaxyxatizeplero I S-62 648 upragetyRpyidin-3-

y)SYSRERSIARATe (0.289 g, 0.73 mmol) in a mixture of 48 % hydrobromic acid (5 mL)
2-%3 4-d|methoxy-5-n|terhenyl)-5-(é]-(trlf|uoromethgl)pyrldln-3- )

and 49 o FyleoesniBEORITR B AOHC S (hRbi) Yen iepizir@ b1 ECvemight and then

alldwyelrad mi%aﬁérﬁﬁdﬂipkﬂﬂﬁf m@%ﬁa@mﬁﬁ@rﬁmﬁmﬁsm RQIELED Prbosute,
was heated at 140 verpight then allowed to cool to room

AR RGP B SPLLE S A, B P pressue. The

resulting solid was recrystallised from isopropano! to give 3-nitro-5-{5~(2-trifluoromethyl-

pyridin-3-yI)-[1,3,4]oxadiazol-2-yl]-benzene-1,2-diol as a yellow solid, 0.183 g, (68 %).

Example 2

As an example of a compound of the general formula (1) having a pyrimidin-2,4-diyl moiety
as central unit 3~nitro-5-(2-(2-{trifluoromethy)pyridin-3-yDpyrimidin-4-ylbenzene-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 mlL) 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—dimethoxyn5_~nitrophényl)-2-(2-(triﬂuoromethyl)pyridin—3-
ypyrimidine, 0.296 g (73 %). |
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15 toluene (10 mL) was added to the residue and re-evaporated under
reduced pressure. The resulting solid was recrystallised from isopropanol

to give
VAW IB AW 2-trifluoromethylpyridin-3-y1)41,3,4Joxadiazol- zqmm@ﬁwms
-1,2-diol as a yellow solid, 0.183 g, (6% %). 20 Example 2 As an example
of a compound of the general formula (I) having a pyrimidin-2,4-diy1
moiety as central unit
3-nitro-5-(2-(2-(trifluoromethyl)pyridin-3-yl)pyritnidin-4-yebenzene-1,2-diol
biwds prepansidiby dfie mmm@mamm@meammmﬁummgmm 3-
D) ﬁﬁzﬁ’dﬂi@@t%ﬁ I8e; fﬁ) ]4)83/0}#‘ 'am'”o 1 oty @gﬁ £140 °C

0 mmol), 2-(triffuioromethyDnicotini Amide
for&@ﬁamwﬁ&?&téumeebtq Pag! fo59mm @ﬂm@mtﬂui&@mame(am ik uneSonto

icehPatedim 30 8 %%%M%ﬁ@@m%m hepalloue %L.Qe? o0k %gled to
. m, te ure, The mixture was poured 30 onto cold Water§a
SV T P RS B BT T RS e e b hdd201 &

(S0téeyive 4-(3,4- dlmethoxy 5-nitropheny1)-242-(trifluoromethyppyridin-3-
yppyrimidine, 0.296 g (73 %). WO 2007/117165PCT/PT2007/000016 - 36

- b) A suspension of
4-(3,4-dimethoxy-5-nitropheny1)-2-(2-(trifluoromethyppyridin-3-
Ex¥QRydmidine (0.239 g, 0,59 mmol) in 48 % hydrobromic acid (5 InL) was
stirred at 140 C for four hours and then allowed to cool to room
temperature. The mixture was poured onto 5 ice-water (100 mL) and the

As @seting it raiewasditeres:aff gt
SB nltr%ﬁgl(Z (2- (trlflgoromeﬁf%a%ﬁﬂq??%m Eé@ﬁ]gadg&%éﬁegi\éedlyéﬂowty

epyrimidin-4 yObenzene 1,2
a5 S W{o0 HHy L0 B MRS SPEA S BPBiob b e prepased by
the geiteratdqimtdau(t: having a benzene-1,3-diyl moiety as central unit
5-nitro-3'-(6-(trifluoromethyppyridin-2-yl)bipheny1-3,4-diol was prepared
by the following procedure: 15 a) To a stirred solution of
a) ﬂemaﬁy@(wmmmﬁmbmymmwlﬂdﬂgb&&ﬁmaIxnocg 3.87 mmol)

)z6-(trfluoro r|d| 52 n
%(fjene E%%ngﬁnﬁd%tsﬁ no??f%@ggré%em emp atu L;S] l%c}ﬂlw&g (10 -
mlégg@@ttga;\ph@ug@a gisprfigniemperature under argon was added 2 N aqueous sodium

carbéHRenatesglytign(5.41 }10 82gimol)foligwedby %Q]moi? by
. 1:rtetralms(trlphe lEF’Jch ine)palladiim (0.22'g, 0.19 mmol). The resuﬁlng
ot

SRR (0ot dAdmieelal Sl dspidsel wirsom was
stirf@MRSREQ Gorl HRONRAES VISR FANBEHEdANShING REBIRALSPHAREWERe phases

extract d Wlt%/%ﬁluene 5 m%) The combmed&:&ﬁamc phases were
e, SR e PAPRY DR S RSO JOHS St S Famabined
orgaticl dev&wamiﬂﬁmiﬂf thecs clve biiles] b asedivBaimasrous sodium sul-

phafl VR AIRREAPROLARANE! 11 SSMRPHEL MuRoGF {358 RGeS Paphea
over silica gel (peiroleum ether/ethyl acetate, 9:1) to give 2-(4-(benzyloxy)-3"-
methoxybiphenyl-3-yl)-6-(trifluoromethylypyridine as a clear oil, 1.072 g (70 %).

b) To a solution of 2-(4'-(benzyloxy)-3"-methoxybiphenyl-3 -yh)-6-(iriftuoromethyl)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 resuiting
solution was allowed to stir at room temperature for six hours then poured onio ice-water

(100 mL). The phases were separated and the aqueous phase was extracted with dichloro-
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methoxybipheny1-3-y0-6-(trifluoromethyppyridine as a clear oil, 1.072 g
(70 %). b) To a solution of ‘
2-(42-(benzyloxy)-31-methoxybipheny1-3-y1)-6-(trifluoromethyl)pyridine
W@ 38797844 mmol) in dichloromethane (20 mL) cooled in BTEGALNE0016
bath was added a 30 30 % solution o hydrogen bromide in acetic acid (4
InL, 20 mmol) dropwise. The resulting solution was allowed to stir at room
d onto ice-water (100 mL). The

me ar%eeé ure Jorsix ours then °”r§ 53 ;
phase Ware separated And the AqUBBTE BIER &aras e Witk retiehARd brine, then
drighcpiter anhpim 20 @ity SIS ROTHRT SRORH ADRP6radh-ontih asieddQdhls) brown
: bined ' re with water and brine, th .
O e DB ML 08 Lo sive s
megrrgm 1ol Brovoreth TRay ks ehybinker bfte dovelestioih §617 g (65 %).
(petroleum ether{ethyl acetate, 4.;) to give 3 ‘
5 %?ﬁéﬁggé%?%ﬂ%gwg?g@? Y oo s o e A-ol (0476 g,
1.33-memphy&tiﬁd¢;rja‘l((ﬂmw}iiﬂtﬁn&h@mdmrﬁcﬁd% '@hﬁsyéd&%%dg%g%ﬁc?aéé (0.12
m (S acl M . room temperatyre was a o Nitric
e e e R AR e e ot e
powggd feithiesy winiau (48Cmel) podrew ordting pedinidO OvasLijitmeltoff, washed with
el pie AR e A ARG Yl ante g HADMAIL AN 0. 018 2,

chromatography over silica gel (petroleum ether/ethyl acetate, 2:
GRS SRR OB g DRy Dplenss abomedees @ vel-
lovoliained2as agelgyy solid, 0.323 g (60 %). d) To a stirred solution of
3-methoxy-5-nitro-31-(6-(trifluoromethy1)pyridin-2-yl)biphenyl-4- 15 ol
(0.288 g, 0.738 mmol) in 1,2-dichloroethane (10 mL) cooled in an
d) Tees witer! bafmﬁwasfaﬁdemwiméiﬂmgtﬂ@(i%%lﬁ@r%ﬂ%%yg@%%ﬁLﬁlﬂﬁiﬂnheny%-
orti ow rigi : : mol) drqopwise. The
o B S R e e A T R RROALIG harrostfadegh wos
addasorteinipar ahlvdder@. 331w @ S tononkd) dd\bag venios yldsoek dfieatine 0.233
T ipt i with water ied to
B e e B A B e
thepepyaley! touiapipliempmanseand pavwpeostacoldbuanhetun bygeorhiatic acid (100
mLIOTTAYI ;i e 92 GREBRAYAMORILES GABURAP kNG dried to give S-nitro-3'-(6-
. é§§4-dlh dr%ﬁ%{n%%%hg%yl)(z trifluoromethyl) rLdln-B-yOme hanone
(rifioomeibat Rre TR MR i St B-189 £l d6lution of
4-benzyloxy-3-methoxy-bromobenzene (2.0 g, 6.82 mmol) in tetrahydro-

30 furan (50 mL) at -78 C under argon was added 2 N butyllithium solution

in hexanes (3.75
Example 4

As an example of a compound of the general formula (I) having a carbonyl moiety as cen-
iral unit (3,4-dihydroxy-5-nitropheny)(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 mmeol) 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-triftuoromethyl-nicotinamide (1.76 g, 7.5 mmol) in
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nth, 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
W e 007/4% 7165PCT/PT2007/000016 - 38 - tetrahydrofurafCEZBTAIL Y4088 6
added dropwise. The mixture was thé& allowed to reach room
temperature over two hours, then poured onto cold 2 N aqueous
50 mI e mlxtur was. extracted with diethylether,
tem}{%éfﬁ rigf organlc21 ay?arrsD Wete ISRERI hep QHB"B?%L@ HAghroom
tenmréatwmym te s bdiusm teiphateednehfiterdd. Ehappreois dedrefitheic acid (150
mi: Om%ﬂ%%@ﬂh&@ Wﬁ 8{&9?11&5%9 r%ﬁ@ %jeo%%ﬁ!llf&? &%amc layers were

etroleum ether/ethyl acetate, 2: 1
wag eééﬁi@lﬁﬁ%ﬂﬁﬁiem@ﬁy%wém eel%vﬁlﬁ%ﬁm@tﬁwpmmme _gi1d-FilstisdnBrapora-

tion bi7the 65K 10 I%@ﬁﬂr@ﬁtﬁﬁﬂl%ﬂﬁmﬁﬁomamgraphed over silica gel (petroleum
trifluorometh

ylox phenyl) pyridin-3- 10
SRR R SRR I ol e e—
pyrndm\ﬁajtémbaﬂmms ddtieg @380 solution of hydrogen bromide in acetic

acid (3.54 mL, 17.7 nunol) dropwise. The resulting solution was allowed to

stir at room temperature overnight then poured onto ice-water (100 mL).
b) Ther pitiasass swléos eqpfathioaarioha- H@ﬂm@mﬁ?'@mﬁhieﬂ)mﬂhylmpyridm&-
s ietlaramebang (10 M- MBIRRAMICARE 1Bk Yol WS, o

water and brine, over anhy rous sodium sulp ate an

addden 80 ‘G valitieniohhoriReesdnemnide inaesiimarisil(Busd wés 17.7 mmol) dropwise.
ThehiamaiograripcaneliRhea aeliPalrlehMRIRGYRIVL ALRIBER et bifired onto

ice-?ﬁ%&b@&e%&hsmﬁenvs@ SeRtb )R Sanemssphesm enmasaovith di-
chiasmachiot{esHEolidH. 5611:.@1(&9(9@&112@1@}55@ el WheReA with water and brine,

ﬂw’i dﬂggrox%B ﬁe&rhoxyég}lalu%% “ﬂu%{i% e%ggfgpg}?dm -3- ylﬁ%n té\llgglggret oft
unor) in ace

browedddl tb@t Sai i caith @aplerh bydr. #Bimarpell X peopivise cllee/stslitingate, 1:1) to

eivEN BRIl 06 DI IMES ISR S0 S AR LS colon.

ﬁb%ﬁand the resulting precipitate was
Iessaﬁﬁ’é!‘ij IR &Y gtallisation from ethanol afforded (4- 25
hydroxy-3-methoxy-5-nitrophenyl)(2-(trifluoromethyl)pyridin-3-yl) methanon
e as a yeIIow solid, 0. 315 (58 %). d) To a stirred solution of
) (dLRydoxy 8B 0851 SRy oethmiareREig b frnrpmethylpyridin-3-
yI)xﬁeﬂﬁm&i@@@@m go 1@?@@1%%@&) 48id @eliehipsoaibane LRk was added

luminjiym chloride (0.14 g

J}ooled in 0%bath was added
mmo% §E§’B§}“B‘§l ﬁﬁé EB%"%X%W%BHOW@C{ to stir
for d:cmpmmuﬁh@hesphmgdredtsuspmmr( wa&;ﬂ:}}r@dﬂah%a@tﬁﬁhw&q:lﬂﬁe was

filteYdg o %Powegﬁgdrg%% tQmee re%[(lil rgner&d 8&5% 1sa Ol%om e ano afforded (4-

ydrochloric aci
hydroxy— ~methoxy-5-nitropheny)(2-(trifluoromethyDpyridin-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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WO 2007/117165PCT/PT2007/000016 -39.. (100 mL). The precipitate

was filtered off, washed with water and dried to give (3,4-

dihydroxy-5-nitrophenyl)(2-(trifluoromethyppyridin-3-yOmethanone, 0.182
VY B88798y185Example 5 As an example of a compound of theqePieraiz/e060is

formula (1) having a (Z)-1-cyanoethen32,2-diyl moiety as central unit

(2)-3-(3,4-dihydroxy-5-nitropheny1)-2-(6-(trifluoromethyppyridin-3-

a r|Ie was prepar efollowm rocedure: 10 a) A
d %@speﬁ]smn VaRi ﬁ F XY &%@9 r?%o‘f‘ja% Trithusrsth e gsipddin-give (3.4-

dilyCaeetomitiepltiB 2R hibromatyBperdinesiginedBafbmlo. 7533 1a0R).

in absolute ethanol (10 inL) was stirred at reflux for forty-eight hours and
then allowed to cool to room temperature. The resulting precipitate was
filtered off; washed with water and dried. Recrys- 15tallisation

Extgmisopropanolafforded (2)-3-(4-hydroxy-3-methoxypheny1)-2-(6-
(trifluoromethyppyridin-3-yl)acrylonitrile as white crystals, 0.904g (43 %).
b) To a solution of

As(ﬁ)@:i?aﬁiy@:f@%e?pﬁ&ﬂﬁmlﬁ}tﬂb@Bﬂ&ﬁ%ﬁnﬁffaflﬂpﬂ@?%@g@yu yl”-@j}éa%etgenml 2-diyl
onirri uno acetic, acl 0 mL) was adde
%}tﬁ fg ric ac£|f F‘é“ @ gné %%é%"ﬁ{?ﬁ%&% s(PedtiftRy FtrryEdin-3-

Yf)awo\}wmirsmsanwmwdtbmbe@ﬂﬂmﬂgrmmﬂmnutes then poured onto
ice-water (100 mL). The yellow precipitate was filtered off, washed with

water and dried. Recrystallisation from isopropnaol afforded (Z)-3-
2) (4 hyarBsaRemmethovsnBlisitrthhe sy 1537 6xmibibior GrieisifipyridiniByypacitin-3-
yhkenileasiayel lg;vs 50ligy 1 g%ﬂdqnf:@ihé’{% @Pl&? AS{Ied $oMUR0. B e ctha-

methoxy-5-nitrophen

(4-hydroxy-
n"‘(ﬁl‘?u‘i‘i‘?c)rﬁ’é%ﬁ Hpshdiht S@?Fa%f?iﬁfrﬁ}é E@@ﬂi thenationeh to cool to room
terﬂga-ﬂurhlmm?ﬁéwa@a%&ze?@tﬁmg m%@dwfw@ﬁ?awﬁaﬁmm% Recrys-
uminium chlori al) in one portion followed by pyridine
fa ua Ei%mg, FmmS 6?8%%3?% ﬁ%&q%ulu@ r%&%‘%‘ﬁ@ﬁ%‘léﬁr@@ ﬁ?ﬁ}@o@ ~(6-
(ﬁxﬁn@@s@emymwmasytjaemmﬁﬂgm te vismdemiel 8ivea@d pyured onto
cold 2 N agueous hydrochloric acid (100 mr ) The precipitate was filtered

off, washed with water
b) To a solution of (Z)-3-(4-hydroxy-3-methoxyphenyl)-2-(6-(irifluoromethyl)pyridin-3-

yhacrylonitrile (0.858 g, 2.68 mmol) in acetic acid (20 mL) was added 60 % nifric acid
(0.23 mL, 2.95 mmol) dropwise. The resulting mixture was allowed to stir at room tempera-
ture for thirty minutes then poured onto ice-water (100 mL). The yellow precipitatc was
filtered off, washed with water and dried. Recrystallisation from isopropnaol afforded (Z)-3-
(4-hydroxy-3-methoxy-5-nitrophenyl)-2-(6-(triflucromethyl)pyridin-3-yDacrylonitrile as a
yellow solid, 0.597 g, (61 %).

¢) To a stirred solution of (Z)-3-(4-hydroxy-3-methoxy-S-nitrophenyl)-2-(6-
(trifluoromethyDpyridin-3-yDacrylonitrile (0.526 g, 1.44 mmol) in 1,2-dichloroethane (10
mL) cocled 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 temperamre and poured onto cold 2
N aqueous hydrochloric acid (100 mL). The precipitate was filtered off, washed with water
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WO 2007/117165PCT/PT2007/000016 -40 - and dried to give
(2)-3-(3,4-dihydroxy-5-nitropheny1)-2-(6-(trifluoromethyl) pyridin-3-
yi)acrylonitrile, 0.308 g (61 %) 5 Example 6 As an example of a compound
WEk I /gERetal formula (1) having a 1H-imidazol-1,5-diyl moR&y/BE28etep4p16
unit 3-nitro-5-(1-(5-(frif|uoromethyl)py’rfﬂin-z-yl)-lH-imidazol-5-
yObenzene-1,2-diol was prepared by the following procedure: 10 a) To a

ti sqQluti f Bx(triflyoramethyl)pyridin-2-ami . 2.5 ol) in,
o o Bz (Lo s T AL eSSt GO 2 oy AT SarRe P da3-
yhaerrioeratisd wes adfded)3,4- dimethoxy-5-nitrobenzaldehyde (0.53 g, 2.5

mmol). The reaction was heated at reflux temperature for two hours then

ethanol was evaporated. The oily residue was dissolved in a 15 mixture of

methanol (17 mL) and 1,2-dimethoxyethane (7.5 mL), whereupon 1-
Exdisply@nomethylsulfonyl)-4-methylbenzene (TOSMIC) (0.73 g, 3.75

mmol) and potassium carbonate (0.69 g, 5 mmol) were added in one

portion. The resulting mixture was stirred at reflux temperature for 3 hours.

As Pheersagtionivasavppordteiite depesdsioandlth@h baker up iH-imidazol-1,5-diy]
mofligh! M)z The organic phase. heg with 1. (9 s
Hlogoetiage (ks e RN Bl e AR I (o5

and then dried 20 over anhy ous_magnesfan'?/ ered an
yDRspapeR el wayerepaven i the Shlivwiet masatbgraphy over silica gel

(petroleum ether-ethyl acetate 9:1) gave 2-(5-(3,4-

itnethoxy-5-nitrophenyQ-1H-imidazol-1-y0-5-(trifluoromethyl)pyridine,
%) TSy éoé%YO%F;’f 3- mﬂuoromethyi)pyri)c/im-'z-(amine (0405 &, Wy mmol) in a roix-

une?e(ﬁe(ﬁ;ﬂedi(%&?@mwtmmay@(ftzﬂ rni%mgaoy%&}{géﬂw@wmdm 3,4-
. fidgine 0 S ed a In 0% agueous
i Rr S 6T Wi o e P TR R LB Lt

perstars ¢ooled tbowsrthtemiheraluvanachyotatibsTherairerosided s dissolved in a
. ' I | istalli lid th ied
A A S Tl ey ieigieon -

~ P205 under vacuu ation of the resulting soli
(130@@@31@1@@3%]:}@5)—4-111&&571benzene (TOSMIC) (0.73 g, 3.75 mmol) and potassium

carﬁyl;ﬂkpﬁ_@.@yegjxlmmﬁj%fmuéhimigﬁéghﬁfxﬁ.bﬁ%%;ﬁrﬂn%ﬂm&&% IEURNC] o
crystalline 30solid, 0.263 g (72 %). W
refl PP e ATBE e 7/ PIBHOHD ORI LE0 Was Crapeane te duxaash and thipndiaitea up in

diciioropeunaofshenyeTs e B0 HayNesRAS VAL RuRP F/ hIMOIRIMRS, dried
c%ra&g)nlt esi ’ .

Ovel G TS ARSI STHB S AV RIS eaperse- B Jesserzans. ¢ib-Gigmn

chr@nwagpriparedbsibe: fotdwipgrpienadetier-cthyl acetate 9:1) gave 2-(5-(3,4-

dimethoxy-5-nitrophenyl)- 1 H-imidazol-1-y1)-5-(trifluoromethyl)pyridine, 0.542 g (55 %).

b) 2-(5+(3,4-cimethoxy-5-nitrophenyl)- 1 H-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,0;s

- under vacuum. Trituration of the resuiting 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 orystalline
solid, 0.263 g (72 %).



i¢

15

20

25

30

a)Toastirredsuspensionof(E)-3-(3,4-dimethoxy-5-nitropheny1)-1-(2-
(trifluoromethyppyridin-3-ypprop-2-en- 1-one (1.146 g, 3 mmol) in ethanol
(15 mL) was added 50 % aqueous hydroxylamine solution (0.74 mL, 4.5
YR8 ditsthe mixture was 10 heated to 80 C. After stirringH6F/PT00iF/080016

fme precipitate began to separate frohh the reaction mixture. After cooling
to room temperature the yellow precipitate was filtered off, washed with

Ex eth n9| and dried under vacuum to give
?@4 -dimethoxy-5-nitropheny1)-4-(2-
(trlfluoromethyl)pyrldln -3-y1)-4,5-dihydroisoxazol-5-ol, 0. 904 g (73 %).

Ao 8 ke &%ﬂ%&é’r@é@j& B oy
as ae@r 7B TS el Mﬁwwlmmﬁrmgh&sﬂﬁ)aMne-i 2-diol

wak@réfate P mevall egﬁﬂgr 10 minutes, the reaction was
evaporated to dryness and the residue was recrystallised from

isopropanel to give

a) 3-(Bp4-disnethtixyed-nitsoghanyh)-4-62- (triflgpsopatiavpemstin Snhismeaszol 1-(2-

6
(e ﬁé%{h §E% M ox%yn]s nﬁ?gpﬂje%yef) i (Q s G Sty iRt ddRamdy was
added G §rpennsolydrasstakensupdhitich(Ordethans (@mebl iahththevxture was
lpwighsu j on here on.borgn
hca%/r%%?deé(f Eégp%%ﬁrﬁé rr?gﬁcgv%gg ag)df 1%? &6 {\%/?s%e eﬂ reda %1 rr%ea %e reac-
flomr@egr@%éﬁammmotwammdmmammprbcammnprwpmefomssmtered off,

wadr@armhaﬁa%r%alﬂ@éwﬁgemc\ﬁ&%%é@%@ld)h? @ﬁl Pue aa%é!lli)rﬁ—ét—@—

hour. The yellow precipitate was filtered off, washeo
(o T RS e VhE P RGHaRr ol Oy ol gave
3-nitro-5-(4-(2- (trrfluoromethyppyrldln -3-ypisoxazol3-yObenzene-1,2-diol
b) as a yellow s é(% eé} %). WO 200 %165 CT/PT2007/000016 -
42 - Example SAEAR Sip e“btf%‘a%%lg GriHergRstraRsrAm= )45
dihyrhoiserazilr el 4 0yl Tooietl) a&scbﬂiml mrMJEﬁm,yd)f ethyl acetate to 70 °C. To the

resﬁ%%lw%%xaﬁeﬂ'%%n% ég lj?'@ roce re a?p]sgz\é g{? 10 min-

3-carboxylate was prepare wrn

utes; ShGHHSACHPR NG B:f@ra@t@ﬂ@t@tﬁm@s@ mettﬁ;qa pyiding-Sag ypcopaaltisté fh@0Sopro-
pan8h B TR0 0 LN (205Rk) ﬁ&?ﬁ%@l @M@fb&la %Wﬁﬁ?%é%%}e{%mle,

nltrophenypethanone (1.67 g, 5 mmol). The reaction re was

1238 56¢"4hd

¢} 3-(3,4-dimethoxy-5-nitrophenyl)-4-(2-(trifluoromethylpyridin-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,0s under vacuum.
Trituration with boiling ethanol gave 3-nitro-5-(4-(2-(trifluoromethyl)pyridin-3-yl)isoxazol-
3-yD)benzene-1,2-diol as a yellow solid, 0.47 g (64 %).
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10 stirred for 5 hours, then cooled to room temperature and poured onto 6
N aqueous HC1 (100 mL). The precipitate was filtered off, washed with
water and dried over P205 under vacuum. The solid was recrystallised
Wibroditsfomethane/ispropanol to give crude ethyl 4-0,4- PCT/PT2007/060016
dimethoxy-5-nitropheny1)-2-(2-(triflugkdmethyl)pyridin-3-y1)furan-3-carbox
ylate, 1.00 g (43 %). 15 b)
E4- 4-dimethoxy-5-nitropheny1)-2-(2-(trifluoromethyppyridin-3-y1)furan-3-
% ?»%ylate (466 mg, 1 nunol) was taken up in dichloromethane (8 mL).
The yellowish suspension was cooled to -78 C under argon and boron
tribromide (085 mL mol) was added dx ise. The reddish reaction,
A B e O e o 0 oy s
cenenl g E et thefr Cafed liRidpoiréditiapleariy«2 (0 Oumoyaticy Bpme didet- ¥ furan-
3-AdxyIRe %gglgygﬂ%g%gigy% wﬁ§ﬂ£ﬁr§g&§§u¥g§shed with water and dried
over P205 under vacuum. Recrystallisation of the solid from ethanol gave
ethyl 4-(3,4-dihydroxy-5-nitropheny1)-2-(2-
2) Toitiuenesn ety ridisgsyy Hurar-3rcanxybae A5 hyeinws salitoB2989(1.305
(6 0{%)125“2 Example 9, As examg)le of a compound. of the general
& form ﬁ?)hakﬂngpgr&lgfol- A- ROt a8ddstitraf o~ 1-(3,4-dimethoxy-5-
nit@plitrgds{Rai@agriflusi ey sthyppplidiThs-yhoKazohiy@benzenerd 20 °C and

st e op SRt s Rounee i Y aueous HC (100
mi). (Big peistatys- fitoph o ffy vrshokwéinyiaastadaited dvwgr PIOnmadby ivacuum.
ThEWERE 30 iy, ware added, %ﬁﬁf&&m&ﬁ%&l&gmgﬁdﬁg &%éegehﬁa%- %-(.4-

., mmol) and boron trifluoride etherate (0.18 mL, 15 rnm e resulti
dimethawy soniterbiRd e A inrsnme R pgiiors-shfmes-codied lsooh00 g
(43tegpperature. After evaporation of the solvent, 5 the residue was
partitioned between ethyl acetate and saturated aqueous sodium
bicarbonate. The organic phase was separated, washed with brine and

b) tMﬁ(ﬂﬂeﬂnz&thbﬁljMdtfﬁ;ﬁx@?@#?@@%ﬁﬁﬂiﬂﬁéﬁ%ﬁb&%ﬁdim%ﬂ@ﬁfmmxy}m
re 4-(3.4-dimethoxy-5-pitropheny1)-2-(2- ) ,

O e S e Rl ) ot suspension wes

cocded dendfolfrapliproversiticd ipebipetnmimidn @i8srethylanetdlevaslyddsdadropwise.
| ' 4 .

ThP A Bl 2 ARS Qrﬁ(se %l?@fe;d?&b%ﬁﬂa to room ;c/?%gﬁélrﬁr%% stirred, for 18

4-(3,4-dimethoxy-5-nitrop orome oxazole

hoep gubthersoarriBliReskErcuisarvaien(@ASetd ane §a54AIRr THwur. The yellow

tribromi%\?é 2.55 mL, 27 mmol) was added dropwise. The red reaction

LAl by %A TR IR SR8 r 3B t&HAYle ricivé-dif dsaid fejirqmbenyl)-2-(2-
(wiflosreandthydpykhlihenCrteiuly- pobsed iniasdee WRM6400NbE andgstiyed

for 1 hour. The resulting yellow precipitate was filtered off, washed with
water and dried over P205 under vacuum. The solid was recrystallized
from ethanol to give

Exa%igjgg-S-(2-(2-(trif|uoromethyl)pyridin-3-yl)oxazoI4-yObenzene-1,2-dio| as
a yellow solid, 0.627 g, (57 %). 20 Example 10

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

prepared by the following procedure:
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As an example of a compound of the general formula (1) having a
1,2,4-triazin-3,5-diyl moiety as central unit
3-nitr0-5-(3-(2-0ii&Oromethy1)pyridin-3-ye-1,2,4-triazin-5-

VIR zehe-1,2-diol was prepared by the following proced@i&PaRoPE o016
stirred solution of (Z)-2-(trifluoromethy¥®nicotinohydrazonarnide (1.02 g, 5
tnmol) in ethanol (30 mL) was added

-(3,4-dimethaxy-5-nitropheny1)-2-oxqacetaldehyde (1.19 g, 5 mmol). The
o) O R R P I BT WL SRR Ui oD
n p5enea deniperatisredsind thénshiventeiay dootivedhidy €YAPSIations Thewl) and
bol§S| j inpdiychlor h 30.mL) and the organic
° ha@g%/vdggéw%égﬁg%ﬁtgkv%{@? gn ni’d%g?/é% %%@“ﬁ ﬁ?rci)%‘sv Ma g‘%’s?ﬁ?ﬁ heated to

reflpidnid, nwsonnd tbes vashidied ormaurnosiprodhfenesreoristalizibd solvent,
the MR ROV A kEORA HERERRGIHPORLE: A iR iSORIRBARNO 408V  arbonate.
Thg%;% 4-%m}}eth0ﬁé-5-n|trp? enyli}-%—(z- trifluoromethyl)pyridin-3-

J _éfﬂg APHRSS s 15838 G YataRyed Wi brine and the dried over anhydrous magne-
Siﬂm&@m@nﬁtgﬂﬁyﬁ;@iﬁwd)-3ﬁﬁm|Lﬁ{emﬁiﬁﬂ&ﬁ%ﬂjﬂjﬂg%@%&ﬁ}@-

221 mol) was taken.up, in dichloromethane rnL). .

o L e o B e amaggiphy over st
sekfnsienieiee (hetihylaodtateidl) wagakdetioroplitise4The @adspaction

mixture was allowed to warm to room temperature and stirred for 18

hours. It was then carefully poured into ice-water (100 inL) and stirred for

b) otidisE o reriisists dvas ikiemaethyienédivity Dasreolendl. 185 g, 3
mughipd@uakdA2R5w A HBEIEIRTDS A 5ottt Wasoeel sialiselATOm cooled to -
7 Q¢hlcgomethane-ei)t€ﬁanol to give 3-nitro-5-(3-(2- .

(erifttRSFE ATERR AT, PREPRSLPE RIS Ad a2 Barele Hasaddgrb iz ise. The red
reaymmmm(;d,\;aaﬁaﬁ@v@hﬂmﬂ;ﬁlﬁ??mmxﬁﬁe&f@@ @iﬁaéﬁﬁ%igﬁg}li hours. Jt was

_.CO nd of the.general form aving a 1,3,5-triazin-2,4-diy1 moiety

e B bR 5.y o rpapimovetion
pregipeiszenetit2edioffivasshrepaitoayethadditatingprocadiat: 2uum. The solid
was recrystallized from ethanol to give 3-nitro-3-(2~(2-(trifluoromethyl)pyridin-3-yDoxazol-
4-yDbenzene-1,2-diol as a yellow solid, 0.627 g, (57 %).

Example 10

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-(triftuoromethylpyridin-3-yl)-1,2,4-triazin-5-

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

a) To a stirred solution of (Z)-2~(irifluoromethyljnicotinohydrazonamide (1.02 g, 5 mmol)
in ethano! (30 mL) was added 2-(3,4-dimethoxy-5-nitrophenyl)-2-oxoacetaldehyde (1.19 g,
5 mmol). The reaction mixture was heated to refhx for 5 hours. It was then ecoled 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 watsr and dried over anhy-

drous magnesium sulphate, filtered and evaporated. The crude product was recrystallized
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a) To a solution of
(E)-N-((dimethylamino)methylene)-3,4-dimethoxy-5-nitrobenzamide (1.12
g, 4 mmol) ethanol (30 mL) was added 2-(trifluoromethypnicotinimidamide

WO.7%6/Y,78hunol). The reaction mixture was heated to refluRGBEF 16608006
was cooled to room temperature and4he solvent was removed by
evaporation. The residue was then dissolved in a 25

dichloromethane/isopropanol mixture (50 mL, 7Q:30).and.the organi -
Sonh SR o FGA A B BB ORI MBS pyidin -
y1)-5ipheteifiiered dpdsévaporated. The crude product was recrystallized

from ethanol to give 2-(3,4-dimethoxy-5-nitropheny1)-4-(2-

(trifluoromethyppyridin-3-y1)-1,3,5-triazine, 1.221 g (75%). 30b) A portion
B) of 5-(3,4-dimethoxy-5-nitrophenyl)-3-(2~(trifluoromethyDpyridin-3-yi)-1,2,4-triazine

(1,231, % AN Qe Bl QRN RNl tHEMO ORIy PR IgiInydh sbidtRm. was
triazine (1.221 g, 3 mmol) was taken up in dlchlorometaane( 5mL). The

coolgg)itowi ‘%m:%sﬁws o RoEOR B der 2 gn an BRI BN RbLASAT drop-
wis€2 TR Rl r &4 HBHNESNRS KA WOLR 0RAL f IHbPEhRT:RA0 HADERAIE] for 18

-45 - dropwise. The. red reaction mixture allowed to.warm tqQ room
o RPAIHE ST O €8 VT RO T T G el il The yel
lowipesvipitete(1a0 fikjedndStiveshiowikihwaterBnd yeldwysretipitatslevagcuum. The
sonifb el Off Wasad W Haer A0d ARG YL FEOR INALT YRR Bnitro-5-(3-(2-

ecrystallisation from a dichloromethane-ethanol mixture gave
(trifBapitmeBhyggridin-3-y1)-1,2,4-triazin-5-yl)benzene-1,2-diol as a yellow solid, 0.807 g
n E%ﬁr.iﬂuorométhyl)pyridin-3-y1)-1,3,5-triazin-2-yObenzene-1,2-diOI as a
ellow solid, 0.966 g (85 %). Example 12 10 As an example of a
compound of the general formula (I) having a pyrrol-2,5-diyl moiety as
central unit Ethyl
5-(3,4-dihydroxy-5-nitropheny1)-1-methy1-2-(2-(trifluoromethyl)pyridin3-y1
= -M/rrole-?a-carboxylate was prepared by the following procedure: 15
a)To a stirred solution of methylamine (0.63 mL, 33% EtOH solution, 5
mmol) in ixture of etha 25 mL ti id-(Q.5 in .
As faélme[:}){er a?l%eg¥w%1 Sc%ra%%tgxeté}ﬁ%% %enerzﬂaﬂlgn%ﬁ% ﬁ)aﬁﬁ%%s'a 1,',3),5%&@8{{]2,4@13;'1
moioxo-3#2- (tdfiraromethy | fopHdirs Sy (fofiueseme ity Bos igishirhol)3 THidazin-2-
yhUSREHeN Mixrevasheateshahtafitx R po LS whereupon the solvent
was removed by evaporation under vacuum. To a solution of the crude
product in dimethylforrnamide (25 mL) was added 20 potassium

a) ?@é&i@gﬁﬁié%%F{ﬂ@@g@(ﬁ_?ﬁﬁfﬁﬁiﬁ@gﬂgﬁﬂﬁ%ﬁﬁﬂJ@ﬁnet(léoyéi-S-niSﬁ'ogenzamide
-(3,4-bis-benzyloxy-5- njtro-pheny1)-2-bromo-ethangne (2.51 g, 5.
(ARG ke TS A e oS AR 456 &

4 mias) deteciabledhe reackar mbkd ewskafonetdacdohiasraaid to room tem-

temperature and poured onto ice-cold 1 N.aqueous hydrochloric a idé( 0q .
DTSR A ECEIG e R A AR B A i ahphi o
dicHihmreshdne/iagsalammiaixiure (50 mL, 70:30) and the organic phase was washed

with water, dried over anhydrous magnesium sulphate, filtered and evaporated. The crude

Ex

product was recrystallized from ethanol to give 2-(3,4-dimethoxy-5-nitrophenyl)-4-(2-
(trifluoromethylpyridin-3-y1}-1,3,5-triazine, 1.221 g (75%).

b) A portion of 2-(3,4-dimethoxy-5-nitrophenyl)-4-(2-(trifluoromethy!)pyridin-3-yI)-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 fribromide (2.55 mL, 27 mmol} was added
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25 tographed over silica gel. Homogeneous fractions were pooled and
evaporated to give ethyl _
5-(3,4-bis(benzyloxy)-5-nitropheny1)-1-methyl-2-(2-(trifluororoethyppyridin
W8I APyrrole-3-carboxylate, 2.492 g (79 %). PCT/PT2007/060016
b)Asolutionofethyl5-(3,4-bis(benzylox§s-5-nitropheny1)-1-methyl-2-(2- 30
(trifluoromethyl)pyridin-3-yl)-1H-pyrrole-3-carboxylate (0.189 g, 0.30
dmm\;ﬁoé) jfhgicetgljoron%iethane 10 mL) was gooled to -78 C with stirring and
eated Under AFgon Wit Baron fi-BroRiady Faey oL 99 fBner#fKe and stirred
forr&8 ditwg. despp thplecauspbnsiomed dstthies atowetOm:slly MDstirred for 1 hour.
/ 16 - 46.- at.room temperature for.one haqur
e S A R et vac-
wutge) sk SrHiefemof ositer tiehingoseeions-tshapel awirduior giry Minttes-(4-(2-
(rithexelrtile s vera.LyannIasetandheiasidie strsed \i roghjogi
58‘%? (5 raL)Q%y’riﬁtrhirty?n%utes The ressflI ing solquvga&s{%{tgegregj%%‘%%qk%d&@% &
ith water (25 mL) and then 5cold isopropanol (5 mL) to give ethyl
5-(3,4-dihydroxy-5-nitropheny1)-1-methy1-2-(2-
(trifluoromethyl)pyridin-3-y1)-1H-pprole-3-carboxylate as a yellow solid,
0.126 g (93 %). Example 13 10 As an example of a compound of the
Exggaplert} formula (1) having a 2H-tetrazol-2,5-diy1 moiety as central unit
3-nitro-5-(2-(5-(trifluoromethyppyridin-2-y1)-2H-tetra201-5-yObenzenel,2-
diol was prepared by the following procedure: 15a)A mixture of
As gekupEneY fossrBRind idhe spieid formaly (. 5ovingroPysobilfdigtideiety as
cenffhfl rft 2:@91M0OL-ANE AT ghlande. _%72&;_- REN. idin-
3 igﬁthylfooﬁame (3%%@%%15 gﬁﬁgd at ég?cg%)r_ gzhours. Aftglr)%l%%q}l%) 01dln
VHsOHREHERIT@ ot def orenmadi by thadoblouriee rmesdwesr (30 niL)
and acidified with dilute hydrochloric acid. The resulting precipitate was
collected, washed with water and dried tg yield 5-(3,4-bis- ) .
) S0nko IS S RS PRI ke 3 (b i splution, § mmoD) i o
mixuchigreBelifitdrometidApyiddicd (0. 1HL )0 kdhmmebvae sddedd@iathy 3-
oxcP 4SS RENSID O ek A B0 ERRAR Y S PRSI A HEARER e

was heated at reflux for two hours whereupon the solvent was removed by evaporation un-
der vacuum. To a solution of the crude product in dimethylformamide (25 mL) was added
potassium carbonate (2.07 g, 15 mmol) in one portion followed by 1-(3,4-bis-benzyloxy-5-
nitro-phenyl)-2-bromo-ethanone (2.51 g, 5.50 mmol) and the mixture was then stirred at
100°C. Onee no starting material was detectable, the reaction mixture was allowed to cool to
room temperature 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)~5~11it1'ophenyl)-1-methyl~2-(2-(triﬂuoromethyl)pyridin-—3~y1)-IH—
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-yI)-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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sium carbonate (0.14 g, 1 mmol) in acetonitrile (10 mL). The reaction

mixture was stirred at 25 room temperature till completion, then diluted

with dichloromethane and washed with water. The organic phase was
WELHTAEd $tIried over anhydrous magnesium sulphate, filte REEGTF067/000016

evaporated to dryness to leave a crudé residue that was recrystallised

from a d|chIoromethanensopropanol mixture to afford

B ARG SRS

by i%@@ﬁﬁhaéﬁmﬂ@ Qﬁ@?@ﬁ@l‘@én@w ﬁtemmmmnmmm (400 ginutes,
they QRGN Aronpissd hed esulting Aesn RVRIE SUSREAsIoMWas then.. 5 L) for

allowed to stir at room temperature for one hour befor coo INg again

thiryeminuier, Misdreivas sisheredbsmothrenshed i eston i) and then
colé\fﬁebzﬁwamglatﬂ'omtamnﬁvatwtﬁyﬁorst@rwclm -Engvalal k?g“lﬁiWﬁé&yI 2-(2-
(m§1 ome rJrE}I?e reﬁi stlrr d with 2 N h%/drochlorlc acid ng .
Y mint SR aTo e R B 483 %)
mL) and then cold |sopropanol (5 mL) to give
3-nitro-5-(2-(5-(trifluoromethyl)pyridin-2-y1)-2H-tetrazol-5-
yObenzene-1,2-diol as a yellow solid, 0.165 g, (90 %). 10 Example 14 As
Exw&%pm of a compound of the general formula (I) having a
1,3-thiazol-2,4-diyl moiety as central unit
A 3-nitro-5- %2 2-(trifluoromethyppyridin-3-yOthiazol-4-yObenzene-1,2-
S 58 AP %%@6%&%%% BRI Fhersk @ baying aiRHmsterzol-2,5-diyl moi-

ety zas(tuémmbmﬁt%ﬁy@dm@@@iﬁp@fm@my@w&@@gﬁﬂﬁﬂﬁf%i @}%ﬂmm-
i 2_[% (ﬁ ‘pvgs(b?enz e(&)g? nghenﬁ%%iromoethanone (0.50 g, 1.10 mmol)
were reffuxed ove nlgeh 0% W&nol (5 mL). After cooling to room
temperature, the reaction mix- 20 tire was poured onto water (50 mL). The
resylti cipitat iltered pa hed wi hW (25 and rled
Y Reé&r*ysta |sat|§)i:1§f?%r¥1¥%%ﬁ{@’ e hané)lls('zcl)lr%f)élf)zﬁfL %?éf% |r§e§1 k mmol), sodium
azi¢z (4. bﬁsebér%mml)sand@pmnm phipritefGord mex i upymistini3 dityistianrma-

i@ Q-3 L
mi g i l?l gﬁ%ﬁ%ﬁé@ﬁ%&% r%gglg{lrs Aftetrcl', Sglr} r%oe]t: g)/%lpt}?ﬁl %rure the reac-
]

tio Tﬁﬁz%’?é’ @RPHARS G0, SIS cﬁ@ﬁi@ﬂdaﬁé}(mlmﬁmsmchczd
Thet@est&ibran@cipitaie was collected, washed with water and dried to vield 5-(3,4-bis-

benzyloxy-5-nitro-phenyl)-2H-tetrazole, 0.53 g (87 %).

b)  2-chbloro-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, 1 mmol) in acetonitrile (10 mL), The reaction mixture was stirred at
room temperature iill 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 tesidue that was recrystallised from a dichloro-
methane/isopropanoc] mixture to afford 2-(5-(3 A-bis(benzyloxy)-5-nittophenyl)-2H-tetrazol-
2-yh-5-(trifluoromethyDpyridine, 0.389 g (71 %).

c) A solution of 2-(5-(3.4-bis(benzyloxy)-5-nitrophenyl}-2H-tetrazol-2~y1)-5-
(trifluoromethylypyridine (0.274 g, 0.5 mmol) in dichloromethane (15 mL) was cooled to -
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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
WEHREATREA®Y careful addition of methanol. After stirring at r@&HEIG007/060016
temperature for thirty minutes, the vofdtiles were evaporated and the
residue stirred with 2 N hydrochloric acid (5 mL) for thirty minutes. The

75 | ulti olid Was%filtered off, Wash%j with water (25 rnlL.) and then cold
8 i(s%os %lr%gsrt?%?% ok eoaéﬁ?gﬁqt%qgc_ ‘1@?&1 \Rrgpn trbromide (1.00 g, 4.00 mmol)

droppdr/ (iR 68HOTY RFA0PWHB0DEFrcAG-was then allowed to stir at room fempera-
rurd EfuQrom idinrg-ypthiazol-4zyQbenzene-1.2-diol as a yellow solid,
0.087 (8%@%%%% el?l S%Zt;a ai%@ér?ﬁ% ex%l?‘gm(‘:eo‘rﬁnaﬁ’o it %F #‘nQ%y the carefil
addifion ol Resibrael (1 AaviFiing, 2t aopmsneeatiye fooitturtisoontes) tritvolatiles
wee- Gopetine d 2ndridyarensatn I igin- Sl 244 1820 $tor thiryy min-
-3-n|tr?benz n -1,2-§ol Wasﬁ;‘)reparedév%the following procedure: 10
L VR A

sty RS 5 LBl O ety 64D S0/ fsopro-

pan2104(6r|1ml))in d:hgg@mnze%hﬁneﬂ@x(zﬂamm%%@%ﬂwgmw%Hetrazoi-s-
ne . . e reaction mixture
yl)ﬂ&?ztg}éﬂra-ﬁmpas wr%ﬁ'dw soﬁ]if%n r%%t%f S @t%%

was stirfed at room fempera Ig material disappeared, then
diluted with dichloromethane and washed with water. The or- 15 ganic
phase was dried over anhydrous magnesium sulphate, filtered and
evaporated to dryness to leave a crude residue that was recrystallised
Xangls é4dichIoromethanthsopropanol mixture to afford
3,4-dimethoxy-N-methy1-5-nitro-benzamide, 0.44 g (89 %). b) To a

stirred s spfnsion of 3,4-dimettioxy-N-methyl-5-nitro-benzamide (0.40 g,
As gneexampie of a compound of the general formula (1) having a 1,3-thiazol-2,4-diyl moi-

ety as central unit 3-nitro-5-(2-(2-(trifluoromethyl)pyridin-3-yijthiazol-4~yl)benzene-1,2-

diol was prepared by the following procedure:

a) A mixture of 2-(trifluoromethyl)pyridine~3-carbothicamide (0.227 g, 1.10 mmol) and 1-
[3.4-bis(benzyloxy)-5-nitrophenyl]-2-bromoethanone (0.50 g, 1.10 mnllol) were refluxed
overnight in absolute ethanol (5 mL). After cooling to room temperature, the reaction mix-
ture was poured onto water (50 mL), The resulting precipitate was filtered off, washed with
water (25 mL) and dried. Recrystallisation from dichloromethane/isopropanol afforded 4-
(3,4~bis(benzyloxy)-5-nitrophenyl)~2~(2-(triﬂuoromethyl)pyxidin»ﬁ%-yi)thiazole, 0.539 ¢
(87%).

b) A solution of 4~(3,4-bis(benzyloxy)-5-nitrophenyl}-2-(2-(triftuoromethy|)pyridin-3-
yijthiazole (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
hiydrochloric 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-3-(2-(2-



1¢

15

20

25

30

20 mmol) in toluene (10 mL) was added phosphorous pentachloride (0.28
g, 1.83 namol) portionwise. Upon completion of addition, the reaction
mixture was warmed to reflux till complete disappearance of starting
WAt Hal T BYaporation to dryness resulted in a crude solid tHEVRISWELHSH
with diethyl ether, affording 3,4-dimefifoxy-N-methy1-5-nitro-benzimidoyl
chloride, 0.37 g (85 %). 25 c) A mixture of 2-(trifluoromethyfinicotinonitrile

e e S e et S A e g 57

%)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 30resulting precipitate was collected, washed with water and dried to
yield 3-(2H-tetrazol-5- y1)-2-(trifluoromethyl)pyridine, 0.484 g (90 %). WO
Ex26¢/147165PCT/PT2007/000016 - 49 - d) '
3,4-Dimethoxy-N-methyl-5-nitro-benzimidoyl chloride (0.28 g, 1.08 mm 1)
was added to a stirred solution of
As Wmﬁaﬂ6%mnﬂluﬁmmgmmbﬁﬂh?ﬂdQI¥ toaviagd amrrmmagai/a S-diyl
id L 3 resulti ixture iqusly.
e o T O and e e R o s
yh-dviittrhsnasaaded i evasmirnaredbastnérllpwine grontduater (30 L) and
extracted with dichloromethane (25 mL). The organic phase was
separated, dried over anhydrous magnesium sulphate, filtered and

2) evapdratltrto Wit thi dissetioiyresitisebrazopieifieddsy(0.50 g, 2.04 mmol)

in dibkyrategrany® afford 36, Was added dropwise methylamine (gl,ﬁ)z mL, 2.04
|

A-dimethaxy-5-nifrophenyl)-4-methyl-4H-1,2 4-triazol-3 -y1)-2-(irif
RS i o D808 STt S P SUspeRSIOH of starting
mat8eie -(@sdppkbareth than Sititkabhethydiponeibiladb sh@ d-kiRa0R Y Wrdetirifibe or-

r idine (0.192 g, 0.47 nunol) in dichloromethane (20 inL) at
gan%gﬂé%w erxgr%&o(r?v\)%a%%%%ga %%?gﬁeﬁﬁ#oﬁgglaf& ﬁt&eg.@rﬁ%ﬂa@d to dry-
nesgifopofse A ThHade teriiivg Burphes usprysteltived dinthen dilblveataliie Aopropanol

. L /R  before;bei led i [ce-water
mxxf%%%p@@%ﬁfahégymﬂ%éﬁ 5,%%’33%%&%&8}33% 3¢9

bath. The mixture was carefully methanol.
After stirring at room temperature for thirty minutes, the volatiles were

b) ez@pgr;ﬁﬁsdaﬁgﬁa%m@p@,@I&‘ﬁﬁ&%mﬁ-%&}&%%@ﬁi&g%d@ﬂ&ﬁ@d@@ﬁg , 1.66
tﬁ%t mi?utes.l%iesultm solid was filtered off, washed with water ( 5
gl R ERE TR A6 RO P mentardpRRgIke,2S &, 1.85 tumol) por-
tion®ige- m%mwﬁﬁn(ﬂeﬁdﬂ é@@:aimwlhpys‘?ﬂﬁoaﬂwelva&;ﬁmﬁa%ﬁf(m 1%1) com-
ltg robenzene;1.2-diol was obtained as an orange solid, 0,154 g (86 %).
P A AR AR re ek e ot
was hygihgda With 3dikihefiagthien, Sty dimgo oty dim eboiradNinibthyl-5-nitro-benzimidoyl
chlogzﬁi’t[%5355&@9@}_ifluoromethyl)pyridin-S-yl)-l,2,3-thiadiazOI 4-
yObenzene-1,2-diol was prepared by the following procedure:
¢) A mixture of 2-(triffuoromethyljnicotinonitrile (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 mlL) and acidified with dilute hydrochloric acid. The
resulting precipitate was collected, washed with water and dried to yield 3-(2H-tetrazol-5-
yh-2-(trifluoromethyl)pyridine, 0.484 g (90 %).
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a)A mixture of
1-(3,4-bis(benzyloxy)-5-nitropheny1)-2-(2-(trifluoromethyppyridin-3- 30
yl)ethanone (0.485 g, 0.93 inmol), ethyl carbazate (0.11 g, 1.06 mmol) and
- WaLERTEYiéistilforile acid (4 mg) in toluene (10 mL) was reflux@Edfpe7/000016
distillation of water ceased. The reacfi®n mixture was cooled to room
temperature, the solvents were evaporated to dryness, and WO

2007/317165PCT/PT2007/0000.16 -.50 - the crude solid was triturated
D wiﬂ%&%l’%ﬁﬁ Qiher (15 n?%?/'ﬁﬁqé‘r’é%e%%’%lﬁ& ?x?%uf’&fﬁa (Q}?@th% L.08 mmol) was
ad@ftio(fﬁ,49fbif§(beﬁz?]@xwﬁgﬂﬁiﬁbmm&ﬂX«Z{ﬁiﬂhmmmeﬁdeﬂm-36.2I5 g, 1
VH i r 0. 49%). ... . .
R ettt i e D 8 tag iy pas cmousty
heajackittorora Sty mavmal Urgdrensyairas insdhriosgtatevd B8 goB®Y The
mixaizoR«dniibignyl-ehlosideamizn W) BliLsarh el R ARA ARG (25 mL).

material was detected. Exgess of solvent was removed and the residue
T By G SO oV S U SR SR e, Blered and

evagiphtedométhanecthanohiing siind-onogafieo by tactiens e, BORRAI 3-(5-
t d . . .
e e R 2 5 AT oAy Dpsicine

0244 ¢ {52 %thiadiazole, 0.184 g (51 %).
€)4-(3,4-bis(benzyloxy)-5-nitropheny1)-5-(2-(trifluoromethyl)pyridin-3-y1)-1
2,3- thiadiazole (0.147 g, 0.26 nunol) in dichloromethane (10 mL) was

©) TpitarRS SPaPenfR o1 3-Ginidycimathertscriebeariofrveth B dtin 2,4-triazol-

- 3-yljibrarifidertath @)dyBdimnmio T Berasuliingr f 6L B BlIRIERURRE SR LYPS: -78

then allowed to st oom temperature for one hour before cooling again
C B T RirG (A EUROMAE L) teEor SRS Sro BT e hamrsling
purplitensyomsiing ataotrentaiopedatstiondvmyanipeiaad i wolatl 850 Erore being

0 | and the residue stirred with 2 drochloric acid (5 mL) for

oo e e S50 T e
nol Adtentiiaing Henceoltivoproparol (SnplitmgiyaiR-nittaiks were evaporated and
the Bs{@abtufile th LAiRa3 -y 1)k 2. 3-thiadiazol-4-yObenzene-1.2-diol .

e S R R R
was HREELAG Braghe b arter MAlmh) ik saldidpsapeizat 65 305, )diy Live, after

dryigiety as cenyighundhyl-5-(2-(trifluoromethyl)pyridin-3-y)-4H-1 2 4-triazol-3-y1)-3-
.trg%ntrg-S_- :é - trlflu%\(?omethyl)pyrldln-B-yl -1,2,4-oxa |g;1zo|-5-
DS R e Y ik WWENSEBAE ABYah sk it B8R &Blure: 30

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-

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

a) A mixture of E—(3,4~his(ben2yioxy)—5~n'1‘t:ropheny1)—2-(2-(triﬂuoromethyl)pyridin—3—
ybhethanone (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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WO 2007/117165PCT/PT2007/000016 - 51 - g, 230 nunol) in one portion.
‘The resulting yellow mixture was allowed to stir for ninety minutes
whereupon (Z)-N'-hydroxy-2-(trifluoromethyDnicotinirnidamide (0.41 g, 2
WaHEY Wasadded in one portion. The resulting mixture wasRsFRTReE7/060016

room temperature for two hours and-ffen poured onto water (100 inL).

The resulting precipitate was filtered off, 5 washed with water and dried.

e e Bt S KL oBEVO LRy 2 GG Eh el 2
ethile was obtaindd b adigis(bealiploxsdiniaihentTB 246} -(B) o ablepyridin-3-
yl)%gmggymgagg&gg&%p@ée%(%ﬁgﬁ, 0.46 mmol) in tetrahydrofu-

10 ran (15 nalL) at room temperatu argon was addeda 1 N
solution of tetrabutylamrnonium fluoride in tetrahydrofuran (0.7 mL, 0.7

b) nunal). Theixesultingglear yeliaw solution . ﬁ;@ig@ggﬁgﬁg}a}i[é}l{gg%yg_z_@-

temperature for four hqurs. Additional tetrabutylammonium fluori
o S LS R S o G 8, (ool in
thidmylich Btridrofh mﬁmmﬁa}%ﬂ@ﬁhemtmﬂawﬁiag aﬁ%ﬂééﬁ%m@t@wc(t%gcess of
ture, the re-.15 action e was poured onto water )
o o A P ety el v o

mbEHEd O His g phodatstieas] o simatb griaphasaves sitesigel wairgpooled and
evagisieiomeliene AeseluatHioMAgs RSaHS FRRIANS RIS ROISSANI  ridin. 3.

evaporated to afford 5-
yi)’(l?,,zdgﬁ}%ﬁ{é%ﬂﬁo%l)g%&ﬁ?éﬁﬁbnyl)-S-(Z-(trifluoromethyl)pyridin-3-y1)-1,2,4
-oxadiazole as an off-white solid, 0.21 g (82%). 20 c) A solution of
5-(3,4:bis(benzyloxy)-5-nitropheny0-3-(2-(trifluoromethyl)pyridin-3-
©) y1)ﬁfiﬂt%&ﬁ?%vf?é%%@%?@&@ﬁ%r&oﬁmﬁeﬂmﬁm-@mﬂ)ﬂa@s
thiadixeld t%. %715 € Wirilﬁ j«ﬁfﬂi'tﬂm_ iﬁrﬁifﬁlaf&ﬂ&lm@ gﬁﬁ!iﬁﬂ)v‘(i)i&h RGP IO i1,
. (0. , 0. un rop-wise. . The resulting, deep purple suspension was
shn&?;é?g%ot{ﬁg%%% |?}a?rr90%lm glrr? Bé?ﬁtﬁﬁér%}l%%&g;@p Rodr Hefenebodhagesulting
deep gl SES@sPhovasixthere alawguenstivest byothaeapefatad diiamobour before
hanglAftes sgrri rature for thirty minutes,.the valatiles
W e SRR AT S PR
Aftep stiRpag dlirerestenps e dhy thisiominetsitdhedvolifiwashed evithondddrand the
(b mi>@naithew eolddeariaPaie FOHRNE mi i
1r6313-nitr -5-(3-( -(trifll?bromethyl pyrilgﬁal-{??};/% -1.,2,4-Ig§<r;§1u ?asl'zgf}%%?ﬁgtelﬁ%goe
ﬁltefg_%ﬁj M54 vg;g:“g(ﬁ,tgro%ﬁ }@}ow 6@8 d yyepropanol (5 mL) to give 3-nitro-5-
(-2 MBS ROITEI00F0A00I Ghisdaz @IS IGhe-1,2-d0l as a  yellow
solid, 0.089 g (89%,).

lid was
n -

Example 17

As an example of a compound of the general formula (1) having a 1,2,4-oxadiazol-3,5-diyl
moiety as central unit 3-nitro-5-(3-(2-(trifluoromethylpyridin-3-y1)-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
dimethylformemide (10 mL) at room temperature was added 1,1-carbonyldiimidazole (0.34
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As an example of a compound of the general formula (1) having a
. 1,2,4-oxadiazol-3,5-diyl moiety as central unit
543-(2,5-dichloro-4,6-dimethylpyridin-3-y1)41,2,410xadiazol-5-ylk
V3 24TabEZene-1,2-diol was prepared by the following procedurezoa)oboois
stirred suspension of 4-hydroxy-3-meihexy-5-nitrobenzoic acid (2.00 g,
9.38 nunol) in thionyl chloride (3.2 inL) was heated at 80 C for two hours.
g I’j@ exceﬁs of thion}{tlichl ide was remqved under vacuum. The resulting
ye

| ) fracl) g one pottign, SRE 1%3@}9_% ﬁ}?‘l_wewas allowed to stir for ninety
mif@jes bﬁ’l‘@i@hm@%WW@W?WW@@@%@I%&%@
. I re added. The red solution was heated to
L B S TS0 o
howrsrpdihen prBteinaRiIrE st ACRIA0 The) wowltve (B githe nveatinBikion off,

wellhistywintinwies: Alevelionspiacinfaimuas Mo diiwashRd Wil waler | .
N’“?g%gn d unfer v%(_:u_um. Recrystallization from dichloro- =~~~ ’
RS ProrERePrRaUi I Geluoram ey timidamide  was  ob-

tainkq3q(2 Beblickloro-doid, 0.88 g (78 %).
dimethylpyridin-3-y1)-1,2,4-oxadiazol-5-y1)-2-methoxy-6-nitrophenol as
yellow crystalline. b) To an ice-cooled solution of

b) 4-(3Nebsdividordst- diithethyliglditndybhna 20426 g, 0.46 mmol) in tetrahydrofi-

i -y1)-2- -6-nitrophenol (2,40 4 inmol) in. NMP (1
T el s e ey Y o ot
nugH R e ip yrierEdeiosen(0. 7 The, rédctiomiistwceavalsingatest tpeBOWCsolution
wadOsbREY kol WA g GRRIS A iR, oo Le P ?5%%8%3%@%&? E%té%é)% ammonium

i HC1-solution éca. 40 mL) The precipitate was was
“%gfe U hERbdanadichbmd e regigaminsesoret ehowed e stoidoyiffted howrs

at rédB goiBuef b8 Rrdhehlo b0 5946 AR BYIRNE U e e dbdire, the re-
ac,ﬂJoxad|atzcr)l-5-é/1 -3-nitrob enzene-il 2-diol. 25 WO _ .
SO0TATAABEPLATET 207 5t00d6 Y B5): ERanvewtive presiniatenne diltered off

wadorditttivnisarediepardiaaddigraiubt GapstienEeRReHAI ALP0%: col using
dichloromethane as eluent. Homogeneous fractions were pooled and evaporated to afford 5-
(3,4-bis(benzy10xy)—5»11itrophenyl)—3-(2-(triﬂuoromeﬂ1yl)pyridin»3-y1)~I,2,4~0xadiazole as
an off-white solid, 0.21 g (82%).

c) A solution of 5~(3,4-bis(benzyloxy)-5—nitrophenyi)-3~(2-(triﬂuoromethyi)pyridm-B-
yD)-1,2,4-oxadiazole (0.099 g, 0.18 mmol) in dichloromethane (5 mL) was cooled to -78 °C
with stirring under argon and treated with boron fribromide (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~(triﬂuoromethyi)pyridin~3~y1)—1,2,4~oxadiazol—5~yi)benzene—l,2~dioi
as a yellow solid, 0.058 g (88%).
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Lactose monohydrate43.0% Microcrystalline cellulose30.0%
Povidone4.0% 10Croscarmellose sodium5.0% Talc2.0% Magnesium
stearate1.0% Capsule: 15Compound A15.0% Microcrystalline
WELIHBEETE 5% Ethylcellulose5.0% Sodium starch glycolate®- B eBAEReaIS
Silicon Dioxide0.5% 20Magnesium sédarate1.0% Tablet: Compound
A20.0% Microcrystalline cellulose25.0% 25Calcium Phosphate, dibasic

EcSlipgiate 40.0%

As an example of a compound of the general formula () having a 1,2,4-oxadiazol-3,5-diyl
moiety as central wnit 5-[3-(2,5-dichloro-4,6-dimethylpyridin-3-y1)-[1,2,4]oxadiazol-5-y1]-

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

a) A stirred suspension of 4-hydroxy-3-methoxy-5-nitrobenzoic acid (2.00 g, 9.38
mmol) in thionyl chloride (8.2 mL) was heated at 80 °C for two hours. The excess of thio-
nyl chloride was removed under vacuum. The resulting yeliow solid was dissolved in DMA.
(15.4 mL), then (Z)-2,5-dichloro-N'-hydroxy-4,6-dimethylnicotinimidamide (2.636 g, 11.26
mmol) and pyridine (6.2 mL) were added. The red solution was heated to 120 °C for 2.5
hours. The reaction mixture was cooled to room temperature and poured into a mixture of
cc HCI (10 mi) and ice (80 g), then stirred for thirty minutes. The yellow precipitate was
filtered off, washed with water and dried under vacuum. Recrystallization from dichloro-
methane-iso-propanol mixture afforded 2.42 g (62 %) of 4-(3-(2,5-dichloro-4,6-
dimethylpyridin-3-yl)-1,2,4-oxadiazol-5-yI)-2-methoxy-6-nitrophenol as yellow crystalline.

b) To an ice-cooled solution of 4-(3-(2,5-dichloro-4,6-dimethylpyridin-3-yl)-1,2,4-
oxadiazol-5-y1)-2-methoxy-6-nitrophenol (2.40 g, 5.84 mmol) in NMP (19 mL) was added
aluminium chloride (0.977 g, 7.33 mmol} followed by addition of pyridine (1.93 mL). The
reaction mixture was heated to 60 °C for 1 hour. It was cooled to room temperature and
poured into 2 N HCl-solution (ca. 40 mL). The precipitate was filtered off, washed with
water and dried under vacuum. Recrystallization from acetic acid yielded 1.88 g (81%) of 3-
[3-(2,5-dichlore-4,6-dimethylpyridin-3-yl)-[1,2,4Joxadiazol-5-y1]-3-nitrobenzene-1,2-diol.
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Povidone6.0% Croscarmellose sodium6.0% Talc2.0% Magnesium
steaxatel.0% WO 2007/117165PCT/PT2007/000016 - 54 - Example 20
Patients are treated with tablets containing 50 mg of compound A to
WEAMBHIS o are suffering from Parkinson's disease and wHtS &f&leg)7/600016
L-DOPA therapy. A significant improvément 5of the clinical picture is
evidenced. WO 2007/117165PCT/PT2007/000016 - 55 - Claims 1.A

Exﬁ%—%??%md of formula I: NO2 5 wherein Rl and R2 are independently from
each other hydrogen or a group which is hydrolysable under physiological

conditions, optionally substituted lower alkanoyl or aroyl; X represents a

PraRFADAERR AHRiY RRIRSRON.80 Al gloxygen, nitogen of suphur n
represents the number O, [, 2°or 3 and m represents the number O or 1; R3
represents a pyridine group according to the formula A, B or C, which is

Cagected as indicated by the unmarked

Compound A 15.0%
Lactose monohydrate 43.0%
Microcrystalline cellulose 30.0%
Povidone 4.0%
Croscarmellose sodium 5.0%
Tale 2.0%
Magnesium stearate 1.0%
Capsule:
Compound A 15.0%
Microerystalline cellulose 72.5%
Ethylceliulose 5.0%
Sodium starch glycolate 6.0%
Colloidal Silicon Dioxide 0.5%
Magnesium stearate 1.0%
Tablet:
Compound A 20.0%
Microcrystalline cellulose 25.0%
Calcium Phosphate, dibasic dihydrate 40.0%
Povidone 6.0%
Croscarmeliose sodium 6.0%
Talc 2.0%
Magnesium stearate 1.0%



10bond: 15 where R4, R5, R6 and R7 independently from each other
represent hydrogen, C1-C6-alkyl, C1- C6-thioalkyl, C1-05-alkoxy,
C6-C12-aryloxy or a C6-C12-thioaryl group, C1-C6-allcanoyl or
WOREYBLHSy| group, amino, C1-C6- alkylatnino, C1-C6-dialR{TERRUGT /400616
C3-C12- cycloalkylamino, C3-C12-hetérocycloalkylamino,
CI-C6-alkylsulphonyl, C6C12- arylsulphonyl, halogen, Ci-C6-haloalk-yl,
Extrifllfo%methyl, cyano, nitro or a heteroaryl group; 20 or two or more of
fedidues Ra, R5, R6 and R7 taken together represent aliphatic or
heteroaliphatic rings or aromatic or heteroaromatic rings and wherein P

: | unit, selected fram the.regigisomers of .
P T s e SRR B Ty eater o 3 e
mgneye/ R akisnrE HiFcre0arogn0as o66-DOPA therapy. A significant improvement
of HhiadiiSaPralivlet. % dstdagdags3, 5-diyl, 2H-tetrazol-2,5-diyl, 1,2,3-
thiadiazol-4,5-diyl, 1-allcy1-3-(alkoxycarbonyl)-1H-pyrrol-2,5-diyl, wherein
alkyl is represented by methyl, ethyl, n-propyl and n-butyl and wherein
alkoxy is represented by methoxy, ethoxy, n-propoxy and isopropoxy,
1-alky1-1H-pyrrol-2,5-diyl, wherein alkyl is 5 represented by methyl, ethyl,
n-propyl and n-butyl, thiazol-2,4-diyl, 1-H-pyrazol-1,5-diyl,
pyrimidin-2,4-diyl, oxazol-2,4-diyl, carbonyl, 1H-imidazol-1,5-diyl,
isoxazol-3,5-diyl, furan-2,4-diyl, 3-alkoxycarbonylfuran-2,4-diyl, wherein
alkoxy is represented by methoxy, ethoxy, n-propoxy and isopropoxy,
benzene-1,3-diyl and (Z)-1-cyanoethen-1,2-diyl; or a pharmaceutically
acceptable salt or ester of a compound of formula I. 10 2.A compound,
salt or ester according to claim 1, wherein the compound of formula |
isselectedfrom3-nitro-5-(3-(4-(trifluoromethyppyridin-3-y1)-1,2,4-oxadiazol-
5- yObenzene-1,2-diol,5 -(3 -(2-chl oro-4,6 -dimethylpyridin-3
-y1)-1,2,4-oxadiazol-5 -y1)-3 -
nitrobenzene-1,2-diol,5-(3-(2-methyl-6-(trifluoromethyl)pyridin-3-y1)-1,2,4-
oxadiazol-5-
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15 y1)-3-nitrobenzene-1,2-diol,
3-nitro-5-(3-(6-(trifluoromethyppyridin-3-y1)-1,2,4-oxadiazol5-yObenzene-
1,2-diol, 5-(3-(6-methyl-4-(trifluoromethyppyridin-3-y1)-1,2,4-oxadiazol-5-
y1)-3-nitrobenzene-1,2-diol,

B B1dIATethy1-4-(trifluoromethypp ridin-3-y1)-1,2,4- PCT/PT2007/000016
oxadiazol-5-y1)-3-nitrobenzene-1,2-cl
5-(3-(3,5-dichloropyridin-4-y1)-1,2,4- oxadlazol 5-
y1)-3-nitrobenzene-1,2-diol,

5-(3-(6-methyl-2-phenyl-4- (trlfluoromefﬁmppyrldln 3-y1)-1,2,4- 20
oxacliazol-5-y1)-3-nitrobenzene-1,2-diol,
19-(3-(2-049) gl%n%%@fgmmylpyndm -3-y1)-1,2,4-
oxadiazol-5-y1)-3-nitrobenzene-1,2-diol,
5-(3-(2-chloro-4,5,8%imethylpyridin-3-y1)-1,2,4-
oxadiazol-55%)-3-riitcobenzene-1,2-diol,

3-nitro-5-(3-(2-(t omethyl)pyridin-3-y1)-
1,2,4-oxadi&z8l-5-y1)beRzene-1,2-diol,
5-(3-(2,5-dichIoro-4,6-din\a}%§hylpyridin-3-y1)-1,2,4-
oxadiazol-5-y1)-3-nitrobenzq -1,2-diol,
3-nitro-5-(3-(5-(trifluoromethy))pyridin-3-y1)- 25
1,2,4-oxadiazol-5-ypbenzend*i 2-diol,

5-(3- (2 fluoropyridin-3-y1)-1,2 4 oxadiazol 5-y1)-3- nitrobenzene-1,2-diol,

- e e S e

Iy'ééﬂdzﬂdéﬂqrhyﬁﬂhgihylp;dmm@yb)pﬁonaﬂy substituted lower alkanoyl or aroyl; X
-0 adlaztg 1)-3- n|t benzen ﬁlbfo

2.4-
regr §e? rom e e yPSyrldl Eeseﬂ%fﬁﬁ%oxadlggée i nﬁog |?ro%Jl enzehe. P
seniP 1H¢obuBLes: (2- ﬂ)r@rm.fsm represents the number 0 or 1; R represents a pyridine
gx‘g%%gcﬁﬁ%é{%%% iovridin 2, ¥ ov'e2 dnexadiasalenyd ki oRE W50 thibarked
c(151(4 (trifluoromethyppyridin-3-y1)-1,2,4-oxadiazol-3-yl)benzene-1,2-diol,
5-(5-(2-chloro4,6-dimethylpyridin-3-y1)-1,2,4-oxadiazol-3-y1)-3-nitrobenze
ne-1,2-diol, 5-(5-(2-methyl-6- WO 2007/117165PCT/PT20071000016 - 57

(trffluorometh@f FVO 1,2, il 43 -y1)- B zene-1,2-diol,
3-nitro-5-(5- f
(6- (trlfluoromé’ﬁlyl)ﬂ/rldlﬁ% -y1)-B® 4- xadlazol 3-y8ben eneBi 2-diol,

5-(5-(6-methy1-4-

(trlfluoromethyl)py[&jln -3-y1)-1,2,4- ox%pllazol -3-yD-3- mtro@enzene 1 2-diol
, 54542 ,6-

dlmethyl 4 (trifluoromethpryridin-3-y0-1 2,4-oxadiazol-3-y1)-3-nitrobenz

d Ry independently from each other represent hydrogen, Ci-Ce-alkyl, C-
él 5 d| Io y7r|d|np4 1y2 4-oxadiazol-3- 31/30 3- nltrgbe%zeneI 1, ZaIéI%I :
¢

SHEELn%tf%ﬁr fﬁﬁér@@%@(ﬁiﬂlﬁ’ﬁo?ﬁéﬂ@@fb%? goup, Cy-Cg-alkanoyl or
C7-Y‘;l-,)—‘érc%rl4 oxagligzol- a'éﬁhﬁ%l 3 itrgbenggPRhidodiol (B-Cy-dialkylamino,  C3-Cip-
F% romo -4,5, 6 trime ylpyrldln ai%/,l) 1,2,4- oxadlazol 3- yO -3-nitrobenze
cy ﬂikg

Ca-Cigm eterocyclo {amino, C,-Ce-alkylsuiphonyl, Cg-Cyp~

wﬁfﬂtﬂiﬁi?%ﬁl @Mdﬁ tmERyimalicy) By dordns thyl xaghagOkifey Or 3 uteadeizeroup;
i0

o rlLY”ro Sr(gﬁ?ie(t(*ﬁJSSr’bdr‘ﬁ%tthpyﬁcf‘ﬁ BoBr I B AT BB, SRl or

he@zdidipbath- s or aromatic or heteroaromatic rings and wherein P represents a central

- 'un&zié:ég(gpc* gpm ‘t?}edrler%iegp ltIlJ glréd(ytll 3sz oxadlazol%déag' Oll, ,)élﬁ? oxa EB%BFQ 7'Secli’liy

4-mitio-B43- (BLrifluoromethyDpyridin-3-y0-1,2,4-oxadiazol-3-yObenzene-1,
2-diol, 54542- fluoropyridin-3 -y0-1,2,4
-oxadiazo1-3-y0-3-nitrobenzene-1,2 -diol, 5-(5-(2-fluoropyridin-4-
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y0-1,2,4-oxadiazol-3-y0-3-nitrobenzene-1,2-diol,5-(5-(6-fluoropyridin-2-y0-
1,2,4- oxadiazol-3 -y1)-3 -nitro benzene-
1,2-diol,5-(5-(2-chloro-6-methylpyridin-3 -y0-1,2,4- 15
Peligzol3:y1)-3-nitrobenzene-1,2-diol,
5-(542-bromo-6-methylpyridin-3-y0-1,24- PCT/RT2007/000016
oxadiazol-3-y1)-3-nitrobenzene-1,2-diol, 5-(5-(2-bromo-5-chloro
-4,6-dimethylpyridin-3 -y1)- 1,2,4-oxadiazol -3 -y1)-3
triﬂibﬂcmemﬁnel££=di@%i§~2&-@@yn,lpqmu$@lﬁm,ssi@u,amrael ingdechipl, 123.
wherein the,com ormula | 20is,51342,5- dichl .. . ]
R A S T N 1S Wb beria y gl s
repredent by unathishltiby b staraggbading-tatglaimi Infosruiseatisogy BCHyResented by
ingsedient '@ a,pharmaceutica itjopy,. 2 rmaceutical . .
mcomgpgosition compprlfg% a con%ﬁgﬁ%gﬁéglt%gggﬁgéﬂgy%?%é £’ a‘ﬁ})l/eléeﬁ% %1 Lis
reprgganicd By Anegh, shaymadsoRchred mpobtichiaep bl dhiprsol-1,5-diyl,

p}fﬁfﬁhﬁﬁ%i?hﬁik&@%_iy§8 ér%&h?rww-qo,m ,iti%xazol-ii 5-diyl,
according, to claim 7, wherein the DOPA decarboxylase inhibitor is DOPA
ORIV G B o be e B ol RS, RysBhony,

ethogpmpprpdy palidester Qg Mpaskien acaping FrYcpadahelAINSdA or 2
SR B AP Tl oo o e roamentof
pheral’ nervous systeni di T, he central and
peripheral nervous system disorder is a movement disorder, a

2 U e L R 2 cOMRRCRL  mte1
18 |eg Werip me PEIKINSDRE S 4-GiriAysaeneitryiony s civeSinb hilyfroxadiazol-5-
yl)gc@%l%%i%ml'sgbé, % ;r- tlﬁlge(ﬁf(ﬂ&ﬁm%‘f@-ﬂhééﬁyﬁa%&iﬂfﬁﬁﬁ%EE%M%B%M-
pitrobenzene-1,2-diol,  5-(3-(2-methyl-6-(irifluoromethylypyridin-3-y1)-1,2,4-oxadiazol-5-
yb)-3-nitrobenzene-1,2-diol, 3-nitro-5-(3~(6-(irifluoromethyl)pyridin-3-yD)-1,2,4-oxadiazol-
5-yDbenzene-1,2-diol,  5-(3-(6-methyl-4-(trifluoromethyl)pyridin-3-y1)-1,2,4-0xadiazol-5-
y1)-3-nitrobenzene-1,2-diol, 5~(3+~(2,6~dimethyl-4-(triflucromethyl)pyridin-3-y1)-1,2,4-
oxadiazol-5-yI)-3-nitrobenzene-1,2-diol, 5-(3-(3,5-dichloropyridin-4-yl)-1,2,4-oxadiazol-5-
y1)-3-nitrobenzene-1,2-diol, 5-(3-(6-methyl-2-phenyl-4-(trifluoromethyDpyridin-3-yl)-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-yi)-1,2,4-
oxadiazol-5-y1)-3-nitrobenzene-1,2-diol, 3-nitro-3-(3-2-(triflnoromethyl)pyridin-3-yl)-
1,2, 4-oxadiazol-5-yDbenzene-1,2-diol,  5-(3-(2,5-dichloro-4,6-dimethylpyridin-3-y1)-1,2,4-
oxadiazol-5-y1)-3-nitrobenzene-1,2-diol, 3-nitro~5-(3-(5-(trifluoromethyl)pyridin-3-y1)-
1,2,4-oxadiazol-5-yl)benzene-1,2-diol, 5-(3-(2-fluoropyridin-3-y1)-1,2,4-oxadiazol-5-y1)-3-
nitrobenzene-1,2-diol, 5-(3-(2-fluoropyridin-4-yI)-1,2,4-oxadiazol-5-yi)-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-yi)-3-nitrobenzene-1,2-diol, 5-(3-(2-bromo-
6-methylpyridin-3-yl)-1,2,4-oxadiazol-5-y)-3-nitrobenzene-1,2-diol, 5-(3~(2-bromo-3-
chioro-4,6-dimethylpyridin-3-y1}-1,2 4-oxadiazol-5-yl)-3-nitrobenzene-1,2-diol,  3-nitro-5-
(5~(4~(trifluoromethylpyridin-3-y1)-1,2,4-oxadiazol-3-yl)benzene-1,2-diol, 5-(5-(2-chloro-
4,6-dimethylpyridin-3-y1)-1,2,4-oxadiazol~3-y])-3-nitrobenzene-1,2-diol, 5-(5-(2-methyl-6-
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preparation of a pharmaceutical composition for reducing COMT activity in

a subject where a reduction in the 0-methylation of catecholamines may

be of therapeutic benefit, namely movement disorders such as restless leg
wyndiomeBarkinson's disease and disorders or pathological-§igtesu7/006016

involving Parkinsonism and Parkinsoi’s_symptoms; gastrointestinal

disturbances, oedema formation states and hypertension. 59 12. Use of

a compound, salt, ester or composition according to any one of claims 1 to
(thgfhesrerecipd paridion ofaiphdrnadentichybetnpitshiondoe-hRrdatngJeretss-(5-
(6QAaRPRA T Eiﬁgfiﬁk?zm%&ﬁz%ﬁ’ﬁl&%béﬂ%f&ﬁ%eﬁc%kc.“oﬂg%@%emym

of therapeutic¢ benéfit, n ly

0-methylation Of catecholamines may be

(tiflgommstylineiders -slich ad-resdissslidy Byharerhenrasdndaitd, dise ds6-(2,6-
digethdiSoneSRH AR 0I0EE8]- SRS TN AMAGRAKNISANSR B ene-1.2-diol, 5-

Parkinson's symptoms; gastrointestinal disturbances, oedema formation
O R SRSt CRELeh e PO SHE s -Gty
2—3ﬂmnuie%i¢iﬂﬂme¢hy®_ i) i Ay __E@é?otm&ﬁﬁ@mlﬁt@@ﬁoﬁigﬁﬂ;&if% [%t%mo}, 5.

r ition.fqrjncreasing,hjogyvailability of L- \
e R e T o, 5
(C-tateldpesidatincs mealyiey odimdrab eulid-bemkdito h3iyi§-moobeneate-1,2-diol, 3-

el Sk syodr inson's.disease and..

B e e A A Ree A gt s
2.sydishornd Grdimehibstitindslirbarcesdbuebmalichmittichestaned datlol,  3-
ni‘if%%%ﬂ%iﬁﬁu&ém%%l?jg iERMPAYNG, Sl SB[ OLFHIRRAIISD diol, 5-(5-(2-

according to any one of claims 1 to 8 for the preparation of a
oA et A ot SHB o BRI Yl ohi0L0- Tt propmicin-
yD(B2@MRn-the binm-suptasmact a-giject, wheresa seguGipRiRithe yi)-1,2,4-

O;methylation_of catecholamines may be qgf therapeutic benefit, namely
O e Tt e abtoos log GRS PAPEREIR saady1 24
oxzhardisoydersivropathetegichkisiate involfiig(Parsinsanisrttaishridin-3-y1)-1,2,4-

INSON'S,S : reintestinal, disturbances, oedema formation
R R R e Gt M R R

L2gremdinapledpHamrisebtezingohidiokio compound, salt or ester is to be
administered from twice per day to once every other day. 16. Use as
claimed in any of claims 9 to 14 wherein the pharmaceutical composition,

3. confpSAREROUAM stbetamisTia B ding i Rinited, orhsaeie titesorputsbef formula I
is ClamenlinRaaiclains &igrlAwRersin.the, pRaHmaseusSAl SOmRANRe 1 2-

pr gompound, salt or ester is to be administered with L-DOPA.” 18. Use as
%laimed in any of claims 9 to 17 wherein the pharmaceutical composition,

compound, salt or ester is to be administered with an aromatic L-amino

acid,decarhoxylase inhibitor. 19..Use as claimed in claim 18 wherein the
o B D e o R RGP A g in 2
phappapisicetentpeliiom benserazide and carbibopa. 60 20.Process for the
preparation of compounds according to the general formula | in claim 1
wherein P represents a 1,2,4-oxadiazolyl group, said process comprising
O steps BRBRERTE CUNSpBIME ITAIPNESRE A/ B BPYBIHBN MHEIR 2O g 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.



R7R4ReNH2 R5R5R4 VA 'VB wherein R4, R5, R6 and R7
are defined as in the general formula | in claim |, is subjected to cyclisation
with a compound of formula Ill, Re0 662N  No2 wherein R8 and R9
independently from each other represent hydrogen or suitable protective

groups for aromatic hydroxyl groups under conditions sulitable to produ
Tl s L e AR A o o

dRB8OGyRealinMBad N REPA decarboxylase mhibitor selected from benserazide or

carbidopa.

9, Use of a compound, salt, ester or composition according to any one of claims 1-4 for
the preparation of pharmaceutical composition for the treatment of a central and peripheral
nervous system disorder, wherein the central and peripheral nervous system disorder is a

movement disorder, a gastrointestinal disturbance, an oedema formation state or hypertension.

10.  Use as claimed in claim 9 wherein the movement disorder is restless leg syndrome,

Parkinson’s disease or a pathological state involving Parkinsonism.

11. & Use of a compound, salt, ester or according to any one of claims 1 to 8 for the
' preparation of a pharmaceutical composition for reducing COMT activity in a subject where a
reduction in the O-methylation of catecholamines may be of therapeutic benefit, namely
movement disorders such as restless leg syndrome, Parkinson’s disease and disorders or
pathological states involving Parkinsonism and Parkinson’s symptoms; gastrointestinal

disturbances, cedema formation states and hypertension.



ROReRS R6 VIAVIBVIC, optionally followed by removal of the protecting
groups R8 and/or R9. 21. Process according to claim 20, wherein the
compound of formula Ill is activatedSBy reaction with thionyl chloride or
1,1-carbonyldiimidazole. 22. Process according to claim 20 or 21,

wherein the %ycllsa on stesp consisting of cond nsatlon and hﬁy alIQn |§
12. se of fat ester or compo 07, accon lggr_tp one ot cl o 8 for
conducted® sequentially in"a one-pot reaction. rocess accordi ing to

thegmgpongonfof itrsR0asicd copmerdipntfie BywmisaEdey diey isBaPisuthsuimn or
plabiR RIESQNGE:OT PhaYilalleORERMIC (RASRmel I MIACESS ARERSMIAGIO ﬁl@jme of

the%iselglg%n&thean}l(jg}satlon St?%lg%r%ggerEd OUt In ttg) % %eﬁsa%(l:gﬂ%tp% mson s

fOCEsS ac orralngmto any one of claims erein the

disgprsupnd Rigvant RO abelistaperte Ry TiohT eAerosieret ORI mHTErms;

casabi ceplaceduvwith- by drogeniamanghrauticwiChyigdydialysable under
physiological conditions. 26. Process according to any one of claims 20 to
25 wherein the gro (gs Rs and R9 of the compound of formula In

Bindepefdéaty ot ath STRer repBSEifPieIirS hiRir SgeAt terclaims 1 o 8
for BropegsrateosrtlingdonetaimicdGowheidin themmetkiyk gioupiishigmolBdbBYA in

mef%&ﬁ{'%;‘ Wit 2lymipum.chigride,aad RYHLRa RN JPeMRElIdnons: ve of

Process accordln to any one af claims 20 to 27, wherein the

thergPitfiEnketiGh aﬁHBHeHWFHﬁBh T pas MR BB IE ApPORTSofakisons
dis@8¢ Brddessiasconsitglégiciaing@ 8y wherefrihescosdens Ridnansends symptoms;

gasg%ﬁégﬁ?;&m&ﬂﬁfzf@r%@%@f@ﬂ%@%@&@%@i@ﬁe&ﬂn&@hwpyfm“d'none or
dimethylsulfoxide. 30. Process according to any one of claims 20 to 29,

wherein the formula VA, VB or VC is obtained by the reaction of
14compband AtipouiB Babr &IE G, enpstippeigcoipg to any one of claims 1 to § for

the preparation of a pharmaceutical composition for decreasing levels of 3-O-methyl-L-DOPA (3-
OMD) in the brain or plasma of a subject, where a reduction in the O-methylation of
catecholamines may be of therapeutic benefit, namely movement disorders such as restless leg
syndrome, Parkinson’s disease and disorders or pathological state involving Parkinsonism and

Parkinson’s symptoms; gastrointestinal disturbances, oedema formation states and hypertension.

15, Use as claimed in any of claims 9 to 14 wherein the pharmaceutical composition,

compound, salt or ester is to be administered from twice per day to once every other day.

16. Use as claimed in any of claims ¢ to 14 wherein the pharmaceutical composition,

compound, salt or ester is to be administered once per day.

17. Use as claimed in any of claims 9 to 16 wherein the pharmaceutical composition,

compound, salt or ester is to be administered with L-DOPA,.

18. Use as claimed in any of claims 9 to 17 wheremn the pharmaceutical composition,
compound, salt or ester is to be administered with an aromatic L-amino acid decarboxylase

mnhibitor.

19. Use as claimed in claim 18 wherein the aromatic L-amino acid decarboxylase inhibitor is

a DOPA decarboxylase inhibitor selected from benserazide and carbibopa.



VIIIAVIBE. wherein R4, R5, 126 and R7 are defined as in the general
formula I in claim 1, with hydroxylamine in the presence of a cheating
Process according to any one of claim 30, wherein the cheating agent is
selected from the group consisting of 8-hydroxyquinoline, , _
2 o ARG TP AR Ry e G RS BB 5514 g 1
conpeeRiablersalt anestethareof, for the preparation of a medicament for
administrationaggorging to a dosing regimen having a dosir% periodicity
prevention orfr f centr erpkpervousSyst
associated disorgers,iwherein the céntral or peripheral n
disturbance, an oedema formation state or hypertension. 33. Us’gOH
according to claimgg, wherein the dosiBg regimen is once d&ily. 34. Use
cyg%Xﬁoif%/itH?% a8 g&g{%gg inuﬂa}ﬁp 32,.werein the ovemgnt disorder is
restless leg syngrome, Parkinson's diseBeSa.org padh blogical state
wherein the central and peripheral nervets sygtem associated disorder is
treatable by L-DOPA/AADC therapy. 37. Use aécording to any one of
Whi%ﬁ’l%ﬁﬁ-%%&ﬂ ﬁ‘?f@ﬂ‘??‘iﬁ?% ﬁ?@-ﬁfiﬁl—i@eﬁ A gsegghydrogen or suitable protective groups
for gzawtid hydnimobenzede -dnRidiols 88:1Packayelcemphidiagla derivatives of
defined igcglaim 1,0ra pharmacolggéically acceptable salt or eslsr thereof,
in ggmbination with instructiogs.to edminister said compogiélo iwith a
dosing fegumela having a dosing perjodicity ranging from abo @ iceoa day

agent under conditions suitable to pf@tuce arnidoxime derivatives. 31.
whggrivo Buriirefefoynaula2l tacxetbifredd igraiairseid apracphacmacologisatly wherein a

ranging from abouftjtwice a day to abo T_o %%very other d fcg;Tthe

associated diBérdeiis &emovem&it dibrdeéi4 a gastroirﬁéstir%al
wi2eeoiling;iRelaimB2:whetain ihendbsingdaD fen1s I0NCReYaryiO Bkcted 1o

involving Parkinsonism. 36. Use accor ingto as y one of claims 32 to 34,

claims 32 to 36, wherein the compound of formula | is 5° [3-2,5-d
folRRBrRAcesHcagemposition comprising a compound of formula | as

5

to &eBut’oncy ewery other da§e® 397 Pay age according tRétainf 385w
wherein the 833jngregimen is once dai Re N}
R 4 \ RS R*,- >/\;N R7 ‘;}‘FQ
/=N = =
Re Re Rs Rg \Rs
VIA ViB VIC,

optionally followed by removal of the protecting groups Ry and/or R,

21. Process according to claim 20, wherein the compound of formula IIT is activated by reaction

with thionyl chloride or 1,1-carbonyldiimidazole.

22. Process according to claim 20 or 21, wherein the cyclisation step consisting of condensation

and dehydration is conducted sequentially in a one-pot reaction.

23. Process according to any one of claims 20 to 22, wherein the cyclisation step is car- ried out in

the presence of a suitable organic base.

24, Process according to claim 23, wherein the cyclisation step is carried out in the presence of

pyridine.



40. Package according to claim 38, wherein the dosing regimen is once
every other day. 63 4 1 .Package according to any one of claims 38 to 40,
wherein the instructions are to administer to a patient suffering from a
central and peripheral nervous system associated disorder which is a

2movement disorder, a gastrointe tijjal di éurb(%yl\ce, an oedema for. atign
tate bIPRTBEHENEIBR OB PGB ctiliMed it WEIHh BT TP fRE Ro are
inchpedagiit teordehisthesttegsitely symdvedneydParkinsbr'gldisebisgenroa a group

uﬁﬁ@g'g@}@@g@ﬁw% goﬁ’&rigg%gmﬁmn&%. Package according to any

one of claims 38 to 42, wherein the package further comprise a
pharmaceutical composition comprising L-DOPA/AADC. 44. Package

2@.CCOpiRG40 R0 Bne 1ofalabms o3& tank3twh ereihErencanpeupdrqfidtar mba the
| is .

BRI R R AR FGR SR SR TSNS IR L2 P& itro
benzene-1,2- diol.

27. Process according to claim 26, wherein the methyl group is removed by reaction with

aluminum chioride and pyridine in N-methylpyrrolidinone.

28. Process according to any one of claims 20 to 27, wherein the condensation and

dehydration is performed in a bipolar aproﬁc solvent.

29. Process according to claim 28, wherein the condensation and dehydration is

performed in dimethylacetamide, N-methylpyrrolidinone or dimethvisulfoxide.

30. Process according to any one of claims 20 to 29, wherein the formula VA, VB or VC
is obtained by the reaction of compound VIIIA, VIIIB or VIIC, respectively,

CN RT Re
e - i

Re”™ “N” “Rg Re™N? R, RS NT CN
VIIA VIIIB VIIC

wherein Re, Rs, Ry and R, are defined as in the general formula I in claim 1, with
hydroxylamine in the presence of a cheating agent under conditions suitable to produce

armidoxime derivatives,

31. Process according to any one of claim 30, wherein the cheating agent is selected from
the group consisting of 8-hydroxyguinoline, ortho-phenanthroline and hydrates or derivatives

thereof.
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32. Use of a compound of formula [ as defined in claim I, or a pharmacologically
acceptable salt or ester thereof, for the preparation of a medicament for administration
according to a dosing regimen having a dosing periodicity ranging from about twice a day to
about once every other day, for the prevention or treatment of central or peripheral nervous
system associated disorders, wherein the central or peripheral nervous system associated

disorder is a movement disorder, a gastrointestinal disturbance, an oedema formation state or

hypertension.

33, Use according to claim 32, wherein the dosing regimen is once daily.

34. Use according to claim 32, wherein the dosing regimen is once every other day.

35. Use as claimed in claim 32, wherein the movement disorder is restless leg syndrome,

Parkinson’s disease or a pathological state involving Parkinsonism.

36. Use according to any one of claims 32 to 34, wherein the central and peripheral

nervous system associated disorder is treatable by L-DOPA/AADC therapy.

37. Use according to any one of claims 32 to 36, wherein the compound of formula T is 5-

[3-2,5-dichloro-4,6-dimethylpyridin-3-yl)-[ 1,2,4]oxadiazaol-5-yl]-3-nitrobenzene-1,2-diol.

38. Package comprising a pharmaceutical composition comprising a compound of
formula 1 as defined in claim 1, or a pharmacologically acceptable salt or ester thereof, in
combination 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.

39. Package according to claim 38, wherein the dosing regimen is once daily.

40. Package according to claim 38, wherein the dosing regimen is once every other day.
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41, Package according to any one of claims 38 to 40, wherein the instructions are to
administer to a patient suffering from a central and peripheral nervous system associated
disorder which is a movement disorder, a gastrointestinal disturbance, an cedema formaiion

state or hypertension,

42, Package as claimed in claim 41, wherein the movement disorder is restiess leg

syndrome, Parkinson’s disease or a pathological state involving Parkinsonism.

43. FPackage according to any one of claims 38 to 42, wherein the package further

comprise a pharmaceutical composition comprising L-DOPA/AADC,

44, Package according to any one of claims 38 to 43, , wherein the compound of formula
[ is 5-[3-2,5-dichloro-4,6-dimethylpyridin-3-y)-[1,2,4]oxadiazaol-5-yl]-3-nitrobenzene-1,2-
diol.



