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I NHI BI TORS This invention relates to novel substituted nitrocatechols,
their use in the treatnment of sonme central and peripheral nervous system
di sor der ¥ §7/ptiditnaceut i cal conpositions 5 contai ni MgEPTemoBespi t e
being used in clinical practice for several decades, |evodopa (L-DOPA)
continues to be the gold standard drug for the synptomatic treatnent of
Par ki nson' s di sease. This has hel ped to maintain keen interest in the
devel opnent of i nhi'GiTROPSESHOL FERIERZHHE 45 Ceft eBRGETGSnet hyl t r ansf er ase
(COMTI) based on the hypothesis that inhibition of this enzyne may provide
clinical inprovenents in patients afflicted by Parkinson's disease

under goi mgist in@HER Hbialth b6 vy PIRBsRNEL iREAEIMBE! Beirali R ACLIgGALPOXYI ase
(AADC) inhibitor. The rationale for the use of COMI inhibitors as

adj unct s S¢1B¢ centrebapdapEhcrah aprypys systebadiserdern and ehurmabiuticalycompositidic e

met abol i g, 05:08L Rylation of L-DOPA to 3-0 15 nethyl-L-DOPA (3-OM D). The
duratf)on %I?ML-' %C]g}&[ﬁi nduced clinical inprovenent is brief as a result of
the short in vivo half-1ife of L-DOPA which contrasts with the |ong

hal f-1if f. 3= 0OVD, di:tional |y, -3-OVD.C etes wt E for transport
across t g%l%l%glgg-"ﬁ?dgi%ﬁl Y }i’rg(Ft%f’ %ﬁ?er%ﬁ%g%eﬂz?ﬁ\é%q%LD@ﬁi&%?%?%

| |h mted mw?mtinb gofd amdardlidy fopmBisninplogits teasentals RarlDERA sadifdddl. Ihig eaches
the site o

ction, j.e. the brain. 20 Co nly, within only a few years
of st arti‘?fghq?QeédgAmf‘WE‘%}}fﬁe iREeE R tﬁ%é&?@%@f kgt of thpepmnduced
cliniecal catémbm&ﬁ@mtr&&%mdaﬁi;@kﬂ REscB8Nch @l BRBMeEO IRt CYEibRIon c%‘ id1g rise
P

to the so-called “wearing-of] attern of notor fluctuations. A close

rel at i onSHYRE FevRewide iintogle irIraISREs ipetHere allctethby Redimsor’atdissaseof  3- OVD
has beeg,A&8s6l I3 iRy ([ ngquc 2,
1992). It p?@ efg%%éﬂg‘ggfc% atPeAd%%%gk)e? 'S Ién}gl%l%raec%dl}%cg@%%‘vr%’?s%ipalr d brain
penet r at inbibitof. The DERAaBUDT tie veorffe®MT whibitars & hejuncans pEPOPAYSABM acr 0SS

mor e ot reFoet Rt o BRFCRydo rhedmebaly YRt ton SRR Shadtn (¢,

J.G15 Fe!!nEm-DDM ,(B-ON{[D)L. 'lggﬁm]?ﬂit&f BRLAPOPA Zh&&eé%}(hai&&&ﬂ?prodeﬁwnﬁisf _GCL,
COMT i nhi bi.tion protects L- r Qm, e reakdown i n the_ periphery
30 t hr ouFtée Aethy ot Bﬁ?‘?’%ﬁfbﬁ“’f’ﬁéﬂ]ﬁ Pﬁﬁfﬁé%%tv@aﬁa&%@stw@.mg t he

nmean pl agdilife bof DOMDC AGGBLARL B OMDTomdbSeWith LIDOEM It 1BRsi: dcady aRd
conpetition for transport into the brain, a si 9n|_f| cantly greater

per cent ayeodbratnn B (BEE s hich Beansddaidenis aovery Jipoed anpuabpban mllveach t he

s : f)gvg:‘ la;lﬂ%.ilrﬂln?cter;d;&éb% SOV DAL SRMYEThd Qitd BT GARE, §BE the brain,
- 20 Commonly, within only a few vears of starting L-DOPA therapy with the usval dosage
regime, L-DOPA induced clinical improvement declines at the end of each dose cycle,

giving rise to the so-called ‘wearing-off” pattern of motor fluctuations. A close
relationship between the ‘wearing-off” phenomenon and accumulation of 3-OMD has

been deseribed (Tohgi, H., et al, Neurosci. Letters, 132:19-22, 1992). It has been

25 speculated that this may result from impaired brain penetration of L-DOPA due to
competition for the transport system across the BBB with 3-OMD (Reches, A. et al.,
Neurology, 32:887-888, 1982) or more simply that there is less L-DOPA available 0
reach the brain (Nutt, J.G., Fellman, J.H., Clin. Neuropharmacol., 7:35-49, 1984). In
effect, COMT inhibition protects L-DOPA from metabolic breakdown in the periphery

30 timough 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 oraily administered dose of L-DOPA is able

to reach the site of action. Thus COMT inhibition serves to increase the bioavailability of




/ WO 2007/ 013830 PCTI PT2006/ 000020 2 L-DOPA and the duration of
anti par ki nsonian action is prolonged with single doses of L-DOPA (Nutt,
3.G, Lancet, 351:1221-1222,1998). The nost potent COM inhibitors thusfar
report ed Va9 @003/0m38l hydr oxy-4' -nmet hyl -5- 5 nitrobenzophenwnmegdoiwapone, '
Australian pat. AU B-69764/87), (E)-2-cyan-N, NN-
di et hyl - 3- (3, 4-di hydroxy-5-ni t ropheny?) acryl am de (Entacapone, Cerman pat.
DE 3740383 Al) and BI A 3-202 (American pat. US 6512136) which all have
i nhi bi ti aRDOPANG{doMmE Sutaiioh W€ ahpiriiadanm|aatiorr Bngelondld Wwithigingkhdusengf
essentially the sane har macophore, tol capone differs from entacapone and
Bl AA 3- ZdﬁﬁpﬁAt(Wélft: i-@-:E%EFQ%EE%@&zz%Ow@ﬁ}% central nervous systens (CNS)
and is able to inhibit cerebral COMI as well as peripheral COMI. It could

be specul ated that central inhibition may be Iess inportant if the nore
si gni fi cdme mosti potenst COMAT binkibiers Obmfen sepoBet raey Sut-diby dakubumedy-f= DOPA i n

t he peri pher , e L.ahishi kC inC 9. Regetrate
into ?he%fjhtf?oal %zogﬂ&%gﬁgfo%%}:i@e, rlg{xsg% ﬂggsé@ %ﬁg%?)ah%gt%e tl%. “undesi r ed
CNS si de-d&fiiise64(3,4afihtdneges-agephsyl)dGylamaichefEnterionas ssnae wpdich Dias
energed si t hese iohibjtors we I ( s 1l Wl

pract i ce%ﬁ(ﬁgg’ e&& ?ﬁ%éd?@nﬂ%?mg? T{%:@%%??&ggg’g‘é‘%%} (-Q%&aés lé'%k @gﬁ%bi otics
to causeos®el dnl theetow ammaendidie paigot oxilougly ) shatingl emebntisliyorthe ysafd er its
| aunch, tol capone was w thdrawn fromthe market er.several cases of
hepat ot OP?‘WR%%“S@EBW CSHEQY GRATFPORE %ﬁr%@’ %l“%%i‘ri ﬁ’ﬁta‘géa%&?f’%s from
fatalif ulgd Daphi BERals §stemsTAND) 4l GARANG GRILIOBIYbrHICCOSET as ikl as

Par ki nsoni an patients who are unresponsive to other treatnents and

strict |y perpherahiQOMT r b ganidrberappiuiased that wpicali iplipition seay; Rorisssipmperantdt
expensi v %e%&ehs‘éﬁ? %"ﬁ%&]l Jﬂﬁhi&lﬂﬁ% PRINIEM 1o préVdnf B%M%ﬁ%’b@ﬁx in

mechani st1¢c ca Iver toxicity associated wth tol capone are
not ful | yheyrdehsy dodked) the wid ¢fdCOMIdnbitdravdickilownt pinstaie slie thedminghy be

reduced 25 .netabolically to reactive.inter i i n

specul at 85@%5&%@%3@%91353?’%8 P8% 9%#é‘ﬁ{iggeggglgséﬁ%eﬁﬁgﬂé%%%?c%g%rﬁ%t ei ns
resulising in hepatocellular injury (Smth, KS. et al, Chem Res.

Toxicol ., 16:123-128, 200 Ent acapone on th er...hand, al.t hough, shari ng
the same ARPEFDEAIEE HEPe Hﬁ%ﬁr?é&&ﬁlﬁ@% Smﬁ?)ai‘iﬁset ﬁoﬁﬁh 8’5‘[%%@5 WPt 1R ugg% oci at ed
W th i Vet bAXCAT SrictRB Felbfes 46 MRS fdtbntial 608eHinasut@heRbRed déttBiotics 1o
Unfortunately however, entacapone is a significantly. |ess potent COMVI

i nhi bi t orause Bagre ice Sposee GapRtotaclly) rinderds HGFIIGHIST HE JAUGE: FEFAPORT T8S Thi s
nmeans t h%m&%%%%% N&%ePafter several cases of hepatotoxicity were reporied including

20 three unfortunate deaths from fatal fulminant hepatitis. Today tolcapone can only be used

in Parkinsonian patients who are unresponsive to other treatments and strictly only with
regular monitoring of liver fimetion, which is expensive and inconvenient for the patient.
Although the actual mechanistic causes of the liver toxicity associated with tolcapone are
pot fully understood, in vitro studies have shown that tolcapone may be reduced

25 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
30 with tolcapone, is not associated with liver toxicity and is geperally regarded as a safe
drug. Unfortunately however, entacapone is a significantly less potent COMT irnhibitor
than tolcapone and has a much shorter in-vivo half-life, This means that entacapone has a
very limited duration of effect and as a consequence, the drug must be administered in
very high doses with every dose of L-DOPA taken by the patient. As such, the clinical



very limted duration of effect and as a consequence, the drug nust be

adm nistered in very high doses with every dose of L-DOPA taken by the
patient. As such, the clinical 3 efficacy of entacapone has been
guestioned - indeed a recent study (Pagashos, S.A et al., din

Neur ophar nacol ., 27(3): 119-123, 2004) reveal ed that the principal reason -

for discont]nuation of entacapone treafne n Par ki nson's di sease
patients RELaEY Oi)%trtefélp%edh%si}?ﬁn GhexiPRrt: w@ee HE @E‘ﬁ'éﬁ“&: Sehd
remains ael egp, l%ﬁr l{éiha&ﬁq%gﬁ”?fﬁ li?fzoézi)sf%fv@al@d‘@;a?fﬂie ‘ﬂcgﬁal G

i nhi bitor for adjunctive thérapy in thé managenent of synpt ons of

Par ki nson'fer dissmdiseatidar ef entatdppne ttieatn@O/in | Rankibsantr dlsdmellmttibm:s ewgoed with
greater ot enc d.duration of COMI inhibition than entacapone, which
woul d | ea eﬁcgve‘é}a@agpg?%g@?‘fym cal efficacy. More preferably, the COMI

i nhi bitor should, unlike tolcapone, have limted access to the CNS, i.e.
it should preferentl ally inhibit peripheral COMI rather than central

COMT. EveMn fwnmany éliese gbil yem@me acbrr clintenl miquisemetidor d sendidneTackse

af or enent t.u i.n addition ho t ndowe
ot ent al (ML BB 8 ARG e oMot lenl 36 465 “RABEAH 88 (o o
first aspegikinsbhetReiss. Pledthislodtha COMMILAbiteF sHoaldd énc(olv@ed W grefte R20

(x)fl FZ3 mwherein R and R2 are independently from each ot her hydrogen
or a groupoipeycAnd duraggr rof] GOMT anlyhiien thary sneragnearisbnypeldolgad to

opt | onal | aubSliak L NerBlk FOULRL. e BT Xoh BRHESEAUS, AnfIRE Y1 ene

group; Y Fepresents an ygen, “hitrogen or hur; "h represents
t he nunbetol@poie, Hamrhﬁuta@cbmsgem elserfiNsS,t he hustoard @r&fereﬂﬁall?s inhileipr esent s

a pyridine Noxide group according to t ormul a A, C, which. is
connect edPg®IeRYi 4 “519311 ?‘k@@in&""’%ﬂ@?feFI’FePe“’i’Iﬁﬂ‘MCQMY N..O

16 N RS R&hlbi_t_or Qn&¥d 4ombine the aforementioned features and in addition should not be

endowed with potential to cause liver toxicity as seen with tolcapone.

According to a first aspect, there is provided a compound of formula (I):

N . Noz
R0 @
%

O
\mm
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3

wherein R; and R are independently from each other hydrogen or a group which is
hydrolysable under physiological conditions, optionally substituted lower alkanoyl or
aroyl; X represents a methylene group; Y represents an atom of oxygen, nitrogen or
sulphur; n represents the mumber 0, 1, 2 or 3 and m represents the number 0 or 1; R;
represents a pyridine N-oxide group according to the formula A, B or C, which is

connected as indicated by the unmarked bond:



OR5 RS A B where R4, R5, R6 and R7 independently from each ot her
represent hydrogen, Cl-C6- alkyl, C-C6 -thioal kyl, Cl-C6-al koxy, C6 -Cl2
-aryloxy or a C6 -Cl2-thioaryl group, Cl- C6-al kanoyl or C7 -Cl13 -aroyl
group, am no, Cl-C6-al kyl am no, d -C6-dial kyl am no,

C3- Cl 2- cycl oal kyl ami no, ~ C3- C12- het er 08¢l oal kyl ani no,

Cl - C6- al kyl sul phonyl, C6- Cl12-aryl sul phonyl, hal ogen, ClI-C6-haioal kyl,
trifluoronmethyl, cyano, nitro or a hetéroaryl group; or two or nore of
residues R4 , R5 , R6 gnd 7 gken ot ogdt hey,  repregent -aliphatic or

het er oal i phatic rings or tic or “}ietgr oar ona }C\ Tnhgs and wherein P
represents a central "u ted MQQ reqEa S of

1, 3, 4- oxadi azol - 2,5-d|yldg , 4- oxadi azol -3, 5 iyl
4-methyl-4H 1,2, 4-triazol -3,5.diyl, |, 35 -triazin-%4- diyl,

1,2,4-triazin-3,5-diyl, 2 tetrazol-2B5-diyl, 1,2,8- thladlazol-4,5-diyl,
1-al kyl -3- (al koxycarbonyl)-1H pyrrol -2.5-diyl, mherein'alkyl i's
represented by nethyl, ethyl, n- propyl and n-butyl and wherein al koxy is
represented by methoxy, ethoxy, n-propoxy and isopropoxy,

1- al kyl - | Hdpser Ro] R2, Bs ahd/R; indhpereliem)afrbgﬂ each otlep lrmesenehlydwgamﬂwﬁa-

oy i bR G bR &Ly allof e %a%%%m or i ot BRI 08 By
i soxazol - 8, Sy, orf & A0 2314)341%5@“%5113@ Cgﬂ)lllﬁﬁﬂﬁbf g an- d?anéws}mﬂo;

wher ein alkoxy iI's represented t hox et hoxy, n-" prop OXK
|sopropox@sCheﬁ%é@@kﬂamBMdejCaﬁﬂﬁ@iﬁﬁﬂﬁﬂbﬂ@nmetHéﬁcyﬂkyﬁub vhﬂﬁﬁh

e e SRU AR Ayt 15 CERUE BT, By b

-(X)"-(Y) hetema\%zl NBbES; Yor HEEOf Ghétd dfOredid8@CRAY RaSPRE bind tHiekRed fogetheyi ded
use of an effective anount of a conpound as defined above in the

manuf act ufepresentaaliphaiic ambaterqabiphaticongney aemagialor mmoqé@mwmw@ngﬁ amibr vous
system di r f )

cat hechol g’?n&(rglglsﬁ e \9@%{1& afacenﬁrg#g%{eg ecltéq ﬁgﬁ tﬁ} F?H} ngéf;rge?ﬁl gg.l(}é( & flzsoc%r ders
are sel ece@gdiiyl rb,mdxhelagﬂmﬁy dioh ghséthyighIdd, 2 Patiiiz o105+ disy1 cl;3s:”emmand-

par ki nsoni,an di sorders, _.gastrointestinal djsturbances derma formation
st at es an@lywp?eﬁlfr% éﬁ-dl% Zihcegpening flal ?ﬁrﬂl@d&@ﬁ%é-dwlhéﬁ@(ﬂ 3

provi ded t i r t y
effective ano nt 0 #rnpgﬁ%rgqgﬂél eﬁf’ éﬁ%kﬁg?sgntg%%glnﬁ%?#oﬁﬁ%h

phar nmaceupriopg dng rahﬁgb&raibﬂvheremralk@qy is &qncﬂedied @ytm)ethoﬁ}o ethbRy aspepbxy t her e
I's provi da% %sggroggfy,qfaikylﬁ% Q% 531 31y er}gi% z?l_{g)?[ is 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, EH-irrﬁdazol—I,S—diyl, isoxazol-3,5-diyl, furan-2 4-divl, 3-
alkoxycarbonylfuran-2,4-diyl, wherein alkoxy is represented by methoxy, ethoxy, n-
propoxy and isopropoxy, benzene- 1,3-diyl and (Z)-I- cyanoe‘then— 1 ,2-diyl and
wherein the regioisomers of the central unit include both regioisomers realizable by

exchange of the nitrocatechnol moiety and the —(X),—(Y)u—R3 moiety.

According to a second aspect, there is provided use of an effective amount of a
compound as defined above in the manufacture of a medicament for treating central
and peripheral nervous system disorders, where a reduction in the O-methylation of
cathecholamines may be of therapeutical benefit, wherein said disorders are selected
from the group consisting of Parkinson’s disease and parkinsonian disorders,

gastrointestinal disturbances, edema formation states and hypertension.



the manufacture of a nedication for treating a subject afflicted by
central or peripheral nervous system disorders. According to a fifth
aspect, there is provided the use of a conpound as defined above in the
manuf acture of a medication for treating nood di sorders, Parkinson' S
di sease and parki nsoni an di sorders, PBst | ess | egs syndrone
gastroi ntestinal disturbances, edema formation states and hypertension.
Accordingﬁ@gnémsﬁqaHﬂabpgﬂmﬁhﬁhéﬂEOﬁéﬁbiﬁvﬁd€@EQMéGwmﬁuﬁ@nasmﬁéﬁhg@d above
for use i rhera e&tlcaﬁg effeA G595 di n f% & %%Vedq gs de?’%&? %tgdvetl ‘Sbl i O 9 ed the
use of a co G det't Ae§ Apove RO use T n ctiure o
nedlcanenbhﬁﬁﬁmMﬂ&ﬂ@&c&mﬁﬁmmmnnhjbltor. According to an elghth aspect,
there is provided the process for the preparation of conpounds according
to fornula | as defined above, conprising steps wherein a conpound of
formul a | h&:or&ﬂ%:ﬁo Qfoukth@spe’épﬁlxew rovideRithd\Nigel oRB c&Bpdtthd Beddfified Bbddedd RS N
RSRS' 4 RA F4. N NHZ 8 OIIlAITIBIIC wherein R4, R5, R6 and
R7 are deflierignufastyrs, of héﬂegfé?ﬁﬁ?%fmft’@ﬁm & sybiegh g{flicted by gpptet ppgerirhieral
cycllsatlggwgmggg@ng, und of formula I'll, Rg COZH R O N2 (BED, 3c
wherein I ndepe ndently from each other represent hydrogen or
suitable protective groups for aromatic hydroxyl groups, under conditions
SNg'j abl ek%g qﬁ/ﬁﬁg% %qﬁgx ?;S’%Q%‘ﬂ%’ér&sdp%vﬂ@é Y88 Qfa (JThRad Mined ¥R ' VC

the manufacture of a medication for treating mood disorders, Parkinson’s disease and

parkinsonian disorders, restless legs syndrome, gastrointestinal disturbances, edema

formation states and hypertension.

According to a sixth aspect, there is provided a compound as defined above for use in

therapy.

According to a seventh aspect, there is provided the use of a compound as defined above

for use in the manufacture of a medicament for use as a COMT inhibitor.

According to an eighth aspect, there is provided the process for the preparation of
compounds according to formula 1 as defined above, comprising steps wherein a

compound of formula I1A, IIB or IIC,

HON.__NH; R NOH R
Ry i STl Rs i e NH, Rs i ~ Ry
: NH.
R N “Rs Rs” N TR, RS N 2
1 ¥ ' . NOH
o o o
A B ‘ uc,

wherein R4, Rs Rgand Ry are defined as in the general formula I above is subjected to

cyclisaﬁén with a compound of formula II,

Re COuH

RalY

NO2
i,



R, O~ R N, OPfr R RSR3IVAIVB IVC, Optionally followed by renoval
of the protecting groups Rs and or R9. According to a ninth aspect, there
is provided a process for the.preparation of conmpounds according to
formula | as defined above, conprisin@csteps wherein a conpound of
formula VA, VB or VCC HONNH2 RT NOHRe R~- R4 ~NH2 Rs \ R R6 RS RS N R4

R4 N2 NOH. VA VC, _wh i 4. R5 d R7 def i d i th
banoeal 1 et Ko g, MAsPaLn Lt e cadr olier raueRat eRTE O SRisdlnd. ot

formul a 1 hlotedd9E gtdoi! 1 &@n%@hﬁ!r&i { uSRALbAdIRS: Sithbialb @rddcpr oduce
oxadiazolg(ﬁ%rivatiyesoof formul a VX&?B%%B or Vlé, 3d N h@ﬁ _chKQ R90
ROO |:t ofadsoNlNigivREEsNEImuRdl R, IRIROYIVCR R N Re Re RS Re RS VIA VIE

VIC followed by oxidation of pyridyl nitrogen atomto give a conpound
"NO;

according to
o N ‘
; ' )
°© , N R N
N : | Re : N o
’ R Ry N-+g

£

Re‘o o Re_Rs Re R

VA . IVB - : e,
Optionally followed by removal of the protecting groups Rgand or Ro.
According to a ninth aspect, there is provided a process for the preparation of

compounds according to formula I as defined above, comprising steps wherein a

compound of formula VA, VB or VC,

RS 2y Ry

RN
E : NOH .
VA - VB Ve,

wherein Ry, R5, Rgand Ryare defined as in the general formula I above is subjected

to cyclisation with a compound of formula III,

. RgQ COoH
NG, ;
(i),
under conditions suitable to produce oxadiazole derivatives of formula VIA, VIB or

VIC,



formula IVA, 1VB or IVC, optionally followed by renoval of the protecting
groups R8 and/ or RO, wherein R8 and R9 independently from each other
represent hydrogen or suitable protective groups for aronmati.c hydroxyl
groups. According to a tenth aspect, Btere is provided a process for the
preparation of conpounds according to fornula | as defined above,
conprising the oxi%&tion of the rqﬁpective pyridinemQOnpound to the

0

S

pyridi ne N-oxidgecdnpound. W hgye fpow surpri si nglay_found that certain
ni trocatechol s ar ery potent i phi bi tors whi are al so devoid of,
N Further sy e;” Nt shas been

or have great | yR#etiu t oxi ci

unexpectedl y ascertai ¢d ghat it is tHh& ckenical functi® ality of the
non- cat echol i ¢ subst jt weRt connect edy \ne het erocycld gg t hat

determ nes the |ack op={oXxic.effects g&the conpounds. , ate, there has

been only one reportedsexanpl e of a ni%rdeatecholic [1, 5 4k oxadi azole in
the prior art (Exapple 75 of Austrakimn pat. AU B-69764A8#), this being
5-(3-nmethyl - 1,2, 4-oxadi azol -5-yl)-3-nitropyrocatechol 1, which has the
chem cal structure shown below, N2 HOHOf / Ol ,Ja | W 2007/013830
PCTI PT2006/ 000020 4 This substance is a

3, 5- di subgdliotwtiesl- blid2tich oD pdiAazEleged hiont e giveth ybmpsoidpacoriiiy kg
position G 3 of_the heterocyclic oxadiazolé; ring, and the nitrocatecholic

phar macophpela BtA.adtear {¥Cooptiomlipdoloned & (gl ohieora§rant Pt onpound
| mentiongd ' Fodnd 46 4 t] j eo v

i nhi bi t oﬁ“g%}g‘g%?‘@g%e%?ﬁ%%hdt Ro cRfidedh pkef(%.?tingérlll%loat?& f'seéfzéts|élgr§'§’ bifog

Unf or t unatétasleouevers, grogrfotmdmatip hederylerausi gni ficant toxicity risk _
(55%cell viability, see experinmental section). As such, this particular

conpound 1 cannot be considered to represent an adequate solution to the

present prebl &;ﬁgoﬂc 2 PhAVADERY (RerP Ok §Rbvidb® ABRcEds! i GRb | pheSbifonCOMT
i nhi bitor. vé vg surprié%ngly foungﬁfﬁat ifﬁgﬁescentraﬁﬁﬁing fg
subst i t ut estpdunds acqoydinglyd formmép T s defined above, comprising the oxidation of the

respective pyridine compound to the pyridine N-oxide compound.

We have now surprisingly found that certain nitrocatechols are very potent COMT
inhibitors which are also devoid of, or have greatly reduced, toxicity risk.
Furthermore, it has beeh unexpectedly ascertained that it is the chemical functionality
of the non-catecholic substituent connected to the heterocyclic ring that determines

the lack of toxic effects of the compounds.

To date, there has been only one reported example of a nitrocatecholic {L,2,4]-
oxadiazole in the prior art (Example 75 of Australian pat. AU-B-69764/87), this being
5-(3-methyl- 1,2,4-oxadiazol-5-yl)-3-nitropyrocatechol 1, which has the chemical

structure shown below;



oxidised form (i.e. pyridine N-oxide), that the resulting pyridine N oxide
conpounds exhibit greatly reduced toxicity, or are even devoid of
toxicity risk, whilst it is still 15 concomttantly possible to maintain
COMI i nhiviae tgomsasperi or to entacapone. If the positpofipedd e

ni trocat echol pharmacophore is "switched" fromC5 to the C3 position of
t he oxadi azole ring, then the resultifg conpounds are usually |less active
in terms of COMI inhibition. The regioi soneric 13, 4- oxadi azol es, wherein
the nitregat PP IS RG ARAE- [} SH8K Fith (G 20yl LRRpQaelazo! V|
central ??ﬁéﬁggr?%"%ff%gﬁsua F&}g{egégéégbg%%&ve V},n_ terns ng%&w&?érﬁ%i tion.
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oxadi azalég 1 yv%gi?_kbl we have al so synthesised and evaluated in vivo, NO2 NO2
Ho HO 0Nt X NNW 0--~ 2 3 25 Although both 2 and 3 each present
a reduced toxicity risk inrelation to 1, in ternms of COMI inhibition
conpound i spl aye nl 9% of control, and.conmpound 3 s .onl.
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heterocyclic group in N-oxidised form such as, for exanple, a pyridine
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15  conecomittantly possible to maintain COMT inhibition syperior to entacapons. If the
position of the nitrocatechol pharmacophore is ‘switched’ from C-5 to the C-3 position of
the oxadiazole ring, then the resulting compounds are usually less active in terms of
COMT inhibition. The regioisomeric 1,3,4-oxadiazoles, wherein the nitrocatechol
pharmacophore is attached to C-2 of the oxadiazolyl cenfral ring are also usually less

20 active in terms of COMT inhibition. For example, consider the regioisomers 2 and 3 of the

prior art oxadiazole | which we have also synthesised and evaluated in vivo;

25
Although both 2 and 3 each present 2 reduced toxieity risk in relation to 1, in terms of
COMT inhibition compound 2 displayed only 79% of control and compound 3 was only
marginally better at 64%. Thus it can be concluded that it is the combination of the correct
positional arrangement of the heteroatoms in the central oxadiazole ring and the

30 incorporation of the pyridine N-oxide funciionality is unexpectedly crucial for obtaining



RRO P20 (p) (X)Yn ~_(")mR3 wherein RL and R2 are independently from
each ot her hydrogen or a group which is 15 hydrol ysabl e under
physi ol ogi cal conditions, optionally substituted | ower al kanoyl or aroyl;
X represgtmoaBREhy! ene group; Y represents an at om gipp¥e&ieczii t r ogen
-or sul phur; n represents the nunber 0, 1, 2 or 3 and mrepresents the
nunber 0 or 1; R3 represents a pyridbne N-oxide group according to the
formula A, B or C, which is connected as indicated by the unnmarked bond:
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1-al kyl - diyl, 10 wherein alkyl is
' reprggengx%g%%§ﬁé§ qp%?ﬁ? ﬁ*&?@%& aj%ﬁd n- butyI and wherein al koxy is
represented by nethoxy, ethoxy, n- propoxy and i sopropoxy,

l-al kyl -1 Hpyrrol-2,5-diyl, wherein alkyl is represented by nethyl,
ethyl, n-propyl and n-butyl, thia#el-2,4-diyl, 1-H pyrazol-1,5-diyl,

pyrimdin-2,4-diyl, oxazol-2msdiyl, carbonyl, IHimdazol-1,5-diyl,
R0’ ®
\(X)n
tNm
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@

wherein R, and Ry are independently from each other hydrogen or a group which is
15 hydrolysable under physiological conditions, optionally substituted lower alkanoyl or
aroyl; X sepresents a methylene group; Y represents an atom of oxygen, nifrogen or
sulphur; n represents the number 0, 1, 2 or 3 and m represents the number ¢ or 1; R;
represents a pyridine N-oxide group according to the formula A, B or C, which is

connected as indicated by the unmarked bond:

20
R7. A R4 R7 [ oy ©
ND
Re” 0 R~ > “R4
R5 RS
B C

where Ry, Rs, Rs and Ry independently from each other represent hydrogen, C;-Cg-alkyl,
25 Cy-Ce-thicalkyl, Ci-Cealkoxy, Ce-Cip-aryloxy or a Ce-Cip-thicaryl group, Ci-Ce-alkanoyl



i soxazol - 3,5-diyl, furan 2,4-diyl, 3-allcoxycarbonylfuran-2,4-diyl,
wherei n al koxy is 15 represented by nethoxy, ethoxy, n-propoxy and

i sopropoxy, benzene-1,3-diyl and (Z)-1- cyanoethen-1,2-diyl. In the above
defini ti @ 20bPh&3$801 of soners of the central unit inclpddgerPebdhot@l Oi Somers
real i zabl e by exchange of the nitrocatechol noiety and the -(X)"-(Y).-R3
noiety. 20 Preferably, Cl-C6-al kyl residues represent nethyl, ethyl,

n- propyl, isopropyl, n-butyl, sec- butyI tert-butyl, pentyl or hexyl.
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represent pyridyl, pyrimdyl, isoxazolyl, oxazolyl, isoxadiazolyl,
oxadi azolyl, triazolyl and tetrazolyl. In cases where two or nore of
resi duesisRhs EBEVS @ﬁ‘hﬁﬁ@ e tak@sonepgef bter cehfalr @pr fskité badhi phieisoteny

het er oal | PRk by dxlibr & ALl mbfeh LA TR L K St o &1

20

Preferably, C;-Ce-alkyl residues represent methyl, ethyl, n-propyi, isopropyl, n-butyl, sec-
butyl, tert-butyl, pentyl or hexyl. Preferably, C;-Ce-thioalkyl residues represent
thiomethyl, thioethyl, thio-n-propyl, thie-isopropyl, thio-n-butyl, thio-n-pentyl and thio-n-
hexyl. Preferably, C;-Cg-alkoxy residues represent methoxy, ethoxy, n-propoxy,
25  isopropoxy, n-butoxy, sec-butoxy and teri-butoxy. Preferably, Ce-Cp-arvioxy residues
represent phenoxy or naphthoxy which may optionally be substituted. Preferably, C¢-Cia-
thicaryl residues represent thiophenyl and thionaphthyl which may optionally be
substituted. Preferably, Cy-Cy-alkanoyl residues represent methanoyl, ethanoyl, propanoyl
or butanoyl. Preferably, C+-Ciz-aroyl residues represent benzoyl and naphthoyl.
30 Preferablys- Ci-Cg-alkylamino  residues  represent mesthylamino, ethylamino,
n-propylamino, isopropylamino and np-butylamine. Preferably, C;-Ce-dialkylamino
residues represent dimethylaming, diethylamine, di-n-propylamine,. di-n-butylamino,
di-isopropylamino, methylethylamino, methylpropylamine and ethylpropylamino.
Preferably, . Cs-Cpo-cycloalkylamino residues represemt pyrrofidino, piperidino,



conbi ned residues are indolizinyl, isoindolyl, indolyl, indazolyl,
purinyl, quinolizinyl, naphthyridinyl, isoquinolyl and quinolyl.
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methoxy, ethoxy, n-propoxy and isopropoxy.

25
Most preferably, the ceniral wnit P is selected from 1,3,4-oxadiazol-2,5-dtyl and 1,2,4-
oxadiazol-3,5-diyl.

Preferred compounds of the above general formula () having a 1,2 4-oxadiazol-3,5-diyl as -
30 central unit include 5-[3-(3,5-dichloro-1-oxy-pyridin-4-yl}-[1,2,4]oxadiazol-5-yl}-3-nitro~
benzene-1,2-diol, 5-13-(2-chloro-1-oxy-pyridin-4-yl)-{ 1,2 ,4]oxadiazol-5-y1}-3-nitro-
benzene~1,2-diol, 5-[3-(2-morpholin-4-yl-1-oxy-pyridine-4-yi)-[1,2,4}oxadiazol-5-y1}-3-
nitro-benzene-1,2-diol, 3-nitro-5-[3-(1-oxy-4-triflucromethyl-pyridin-3-yl)-
[1,2,4}oxadiazol-5-yl}-benzene-1,2-diol, 5-[3-{4-bromo-1-oxy-pyridin-3-yl}-
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Preferred compounds of the above general formula (I} having as central unit an thiazol-
2,4-diyl moiety include 3-(4~(3,4-dihydroxy-5-nitrophenyl)thiazol-2-yI)-4-
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wherein Ry, Rs, Rg and Ry are defined as in the general formula I, is subjected to a
cyclisation reaction comprising condensation and dehydration with a compound of the

30  general formula I,



ni trophenyl )t hi azol -2-yl)-6-fluoropyridine 1 -oxide,

2-chl oro-3-(4-(3, 4-di hydroxy-5- nitrophenyl)thiazol-2-yl)-6-nethyl pyridine
1- oxi de, 2-brono-3-(4-(3,4-di hydroxy-5-

ni trophe ' | - 2-yl)-6-net hyl pyridine 1-oxide, a

AT gqféc%ﬁ)?}glggs als AE/PT2006/000020

di hydr oxy-5-ni trophenyl )thi azoi - 2-yl ) 44, 6-di net hyl pyridine 1-oxide. 20 In
one enbodi nent, conpounds of the general formula | wherein the central

unit consists of a 1,2,4-oxadiaﬁg53,5-d5ﬂ -noi ety can be prepared by a
process wherein a conpound of thé al"*formula HA, 11B or |1 C, HON NH2
R7 NOH RE R7 R4 R-NHZ Rs R7 NHzZ 5 RNRRa NNOH 25 0 O0 I1AI1IB
IIC wherein R4, R5, R6 and R7 afe%delined as in the general formula I, is
subjected to a cyclisation reaction ¥8mprising condensation and
dehydration wth a conmpound of the 30 general forrmula I1l, WO 2007/013830
PCTI PT2006/ 000020 19 R80 CO2H R90 )P~ N2 (II11}, 5 wherein Rs and R9

i ndependently from each ot her represdif), hydrogen or suitable protective
groups for aromatic hydroxyl groups, under conditions suitable to produce
oxadi azol e derivatives of formula IVA, 1VB or 1VC, NO2 NO2 NO2 RsO RsO

Rso --9" wkg€in\RRand \RRepdadepieMINfrdR¢ dabh other represent hydrogen or suitable

protective groups for aromatic hydroxyl groups, under conditions suitable to produce
oxadiazole derivatives of formula IVA, IVB or IVC,

NOZ NOz NDZ
RQO'QY N Be
!
9] ] P
ReQ 1 N RO PN RgQ tO;N
R4 N Ry N P
. N
Ry /-—N\. Rs Ry /_"\N""O Ry /_‘—\ Ry
Rg \O Rs Rj Re R
ig IVA IVB AT

followed by removal of the hydroxyl protecting groups to provide the compounds of

geperal formula I wherein the central unit consists of a 1,2,4-oxadiazo-3,5-diyl-moiety.

15 In another embodiment, the compounds of the general formula I wherein the central unit
consists of a 1,2,4-oxadiazo-3,5-diyl-moiety can be prepared by a process wherein a
compound of the general formula VA, VB or VC,

HON.__NH
2 R, NOH Rs
Ry Ra Rs Rs Ry
I ~ l N NH, } S
= = “ NH,
Re™ N~ “Rj Ry "N~ R4 RSN
NOH

20 VA VB vC

wherein R4, Rs, Rg and Ry are defined as in the general formula [, is subjected to a
cyclisation reaction comprising condensation and dehydration with a compound of the

general formula ITT under conditions suitable to produce oxadiazole derivatives of formula
25 VIA VIBor VIC,



R7 ~Re R7 0 R7T R N4 Re 0O Re R5 Re Re 10 IVA NB NC followed by renova

of the hydroxyl protecting groups to provide the conpounds of general
formula | wherein the central unit consists of a

1,2, 4- oxag% ? 3¢zg- diyl -noi ety. 15 In another enbod|n§@§.E%&ﬁm&ﬁ@pounds of
t he genera ornula | wherein the central unit consists

1, 2, 4- oxadi azo- 3, 5-di yi -noi ety can begprepared by a process wherein a
conpound of the general formula VA, VB or VC, HON NH2 R7 NOH RG R7 R4 R6
( N2 R5 R7 RE NRE RS NR4A RA N NHZ NOH 20 VA VB VC wherein R4, R5, R6
and R7 are defined as in the general formula I, is subjected to a
cyclisation reag®i on conprising cowgensati on and dehydwation with a
conpound of R general formik under conditi itable to produce
oxadi azol e de tiyes of fornu 5 MA VIBor VI 2007/ 013830

PCTI PT2006/ 660020 QNNO2 NC2 NN RSO i "NR6 0, T /N i R4 RARN -
Rs RN\N RN 7/L R6R5R6R6 H4VIBVIC5foII§ dbyOX|dat|on
of the pyridyl nlftzT fatomto 0i V&, /c npound accor di o ETornuIa | VA,
VB or |1VC as shown bové and finally, necessary, the r of the

hydr oxyl protectindegroups to provide®he&scompounds of geﬁer&k formul a
wherein the ¢ AraI unit consi stsVI%f a 1, 2, 4- oxadi azo- %,Iéll yl - noi ety.

5  followed by oxidation of the pyridyl nitrogen atom to give & compound according to
formula IVA, IVB or IVC as shown above and finally, if necessary, the removal of the
hydroxyl protecting groups to provide the compounds of general formula I wherein the

central unit consists of a 1,2, 4-oxadiazo-3,5-diyl-moisty.

10 Suitable protective groups for aromatic hydroxy! groups are well known in the art.
Examples of suitable protective groups for aromatic hydroxyl groups inclnde methyl,
ethyl, isopropyl, benzyl, 4-methoxybenzyl, methoxymethyl, benzyloxymethyl,
methoxyethoxymethyl, teirahydropyranyl, phenacyi, allyl,  trimethylsilyl,
tert-butyldimethylsilyl, benzyloxycarbonyl, tert-butoxycarbonyl, ester, sulphonate,

15 carbamate, phosphinate, acetal and ketal derivatives,

In a preferred embodiment, one of the groups Rg and Ro is hydrogen and the other is
methyl. In a particularly preferred embodiment, Rg represents methyl and R represents
hydrogen.
20
in an alternative preferred embodiment, the protective groups Ry and Ry are replaced with
hydrogen or a group which is hydrolysabie under physiological conditions, The protective
groups Ry and Rg may be removed independently from each other in separate reaction
steps or they may be removed in the same reaction step. Likewise, the insertion of a group
25 which is hydrolysable under physiological conditions may take place either in the same or

in a subsequent reaction step.

In the present invention, conditions suitable to produce oxadiazole derivatives comprise
conditions which give the oxadiazole dertvative in bigh yieid and purity. Preferably, the
3¢ yield of the desired oxadiazole derivative is at least 70%, more preferably 75 to 99%, even



10 Suitable protective groups for aromatic hydroxyl groups are well known
inthe art. Exanples of suitable protective groups for aromatic hydroxyl
groups include nethyl, ethyl, isopropyl, benzyl, 4-nethoxybenzyi,

met hoxy {,mlpﬁgzyi oxymet hyl , et hoxyet hoxynet hyl ?#’ﬁﬁzﬁm@aﬁdﬂ@w anyl ,
phenacyl, ally!, trinmethylsilyl, tert-butyldi nmethyisi ,

benzyl oxycarbonyl, tert-butoxycarbongyk, ester, sulphonate, t5 carbanate,
phosphi nate, acetal and ketal derivatives. In a preferred enbodi nent, one
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nore preferably 80 to 97% and nost preferably 85 to 95% Preferably, the
purity of the desired oxadi azole derivative is at Ieass 90% m)lt’le
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1, 1- ear bemplayid ti effecothe, cyehsabay stepnyich gensists of condensation
Alternative reagents to effect condensation and/or dehydration include pyridine and

tetrabutylemmonium fluoride. Prefersbly the dehydration can ‘be effected by thermal

20 heating of the reaction mixture in conjunction with the aforementioned reagents.

The compound of general formula Il can be activated with an excess of & reagent such as
thionyl chloride in a suitable solvent or without the need for additional solvent. X
preferred, the excess reagent can then be removed, e.g. by distillation, and replaced with a
25  solvent and another reagent such as pyridine to effect the condensation and dehydration
steps. Preferred solvent systems for activating the compound of general formula III, and
cyelisation with compounds of general formulas HA-IIC or VA-VC are dipolar aprotic
solvents including dimethylformamide, dimethylsulfoxide, dimethylacetamide and
N-methylpyrrolidinone.  Particularly — preferable  are dimethylsulfoxide  and

30 dimethylacetamide.

Suitable reaction temperatures and reaction times depend on the reactivity of the wtilized
reagents for effecting condensation and dehydration. Preferably, the reaction temperature

is in the range of 0°C to the boiling point of the utilized solvent system, more preferably in



sul fonyl chl ori de, N, N -dicycl ohexyl carbodiim de, 1-hydroxybenzotriazol e
and N-(3- di nethyl am nopropyl)-N -ethyl carbodii m de, phosgene, Pd 3,

POCi 3, PCi 5, anhydrides, 15 trichlorotriazine and chl orodi net hoxytri azi ne
and the k‘;q%wgggoi cularly preferable are 1, 1-carbonyigbtighdRgehe and
thionyl chloride. In some cases, the sane reagents can be enployed to
effect the cyclisation step, which coagi sts of condensation and
dehydration. Alternative reagents to“éffect condensation and/or
dehydration include pyridine and tetrabutylammonium fluoride. Preferably
t he dehydthatingn of 3% tchES08E f and et prpferably inethe rapge pickdttp Ag0 3¢ Arpferablyadtei on

m xture ip, conjuncti.on W t f i . T ) nd of
general fo ?ﬂﬂnjam?ef F %%ﬁ’ %’gghca%tl va g%gv'{ée ?%h%ggl}(%ggg?%%ﬁ%%égé%%g%gﬁch as
thi onyl chiweré tEhds, and mioktaldierablylove Bthoars. Wi t hout the need for additi onal
solvent. if preferred, the excess reagent can then be renoved, e.g. by
distillation, and replaced with a 25 solvent and anot her reagent such as
pyridine Lozehiigshiensepoodensatindn:, and Badyshiahi B0 debi@Ron Ragisar ied

sol vent systens for activati ng t he conpound of %zner al formula ILIl, and
cycl i sati i oW Bofhsonpacop! gemesaic PO PisHRMBPloEEwEed R8st pol ar
aprotic n 1 I ng; 'Fgﬁ{.iﬁylf i inde, nai 40X ;
di et hyl a%g{ugﬁi grgeﬂﬁ%ﬁ%- %tb ﬁ?/’ yrr olzg%%%girlllg’. gﬁﬁ%ﬁ%{ egr gg’g‘?lg%l e are
di et hy| sintifiereicd d-metiyliBdlagileranchidaedhdanigepy i Fpitieulspdnprefaied bases

t enper at uy nd. r.eact | ] [e pvity of the utilized
reagents gﬁld‘“g '%éc{‘c]ﬁ’ %@%ﬁ%%ﬁ%%@%@eﬁgﬁ%ﬁﬁﬁé@?%& Preferably, the
reactioon tenperature is in the range of OC to the boiling point of the

utilized sol vept ste nore preferably.in, WO 2007/.0138 .

BT PT200B1 0UB61 S3 00t et 5 TyEPBIomb B R iops BE.Co RNAIBE EXL PRy EPHRR i n ¢ he
range of £hghfed 2 o BERESE ablotion (s, MG Patibulee ehBodiRedthliffigoge of 30
mnutes to 24 hours, nore preferably in the range of 1 gg&t?to 18 hours,

and nost pReeEREg gnd dehydenting @eets 814 FOINRLAYSIERA AV R i egtimize
enbodi meng;eiqtne JdeRnaftaagnsiydehydration reaction is carried out in
t he prese%]l(e:e of pgltri:[g}organi c or in(ljlrgani c base. Suitable preferred bases
include triethylamne, tributylamne, 2,6-1utidine, N rnethylnorphoiine,

pyridine, . im , L m.da - di y j i di ne.
Parti cul alrnl %/nn%lgegﬁ%rvr é’ég%lgg&eg%bé nC %égé %1)? %}gﬁeﬁte%%@%g’t h;;@/ {I!Iorﬁn&b%}éizdg eé}%nd
4- di met hydduyimomy rardicominetd dequantiplipfier the dsamwbumbaremithonf itobrtiopr &S Emt
I nventi 0n0~&}c§qgiegolrﬁge%g§§gtlegnina%qs dp%pc}lc%[a%t & nocﬁrrlgnt, the reagents effecting the

condensation and dehvdration can be the same or different but are preferably identical.

20
The amount of teagents effecting the condensation and dehydration are not critical.
Typical amounts of reagents effecting the condensation and dehydration include at least an
amount of 1 mol, preferably 2.1 mol to 5 mol, more preferably 2.2 to 4 mol, and most
preferably 2.3 mol to 3 mol, per mol pyridine derivative. In cases in which the reagents
25 effecting the condensation and dehydration also serves as solvent or co-solvent, the excess

amount may be much higher.

As mentioned above, in preferred embodiments the invention includes a step in which the
nitrogen atom of the pyridyl moiety VIA, VIB or VIC is oxidized under suitable
30  conditions to the comesponding pyridyl-N-oxide derivative IVA, IVB or IVC after the

cyclisation reaction.

In the present invention, suitable oxidative conditions to produce the pyridyl-N-oxide

comprise conditions which give the pyridyl-N-oxide derivative in high yield and purity.



conducted in two separate reaction steps. In this particul ar enbodi nent,
different condensation and dehydrati on agents and sol vent systens nay be
utilized to optimze vyield and purity of the obtained product. 15 In an
al ternat ,ye,nretenred enbodi ment of the present inv_erg('?,iqinmmgw 0620
condensati on an dehydration are conducted sequentially 1n the sane
vessel w thout isolation of the O- ac%# ated internediates. In this
particul ar enbodi nent, the reagents effecting the condensation and
dehydration can be the sane or different but are preferably identical. 20
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excess a9miwml Felhyviletheliedthitiggifate pASeriemnieninethe 3kl peistn parefoafinelst
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condi t i Onge tRrBIENGRIGE € B RAMERTPYE italkh -MoOXdnSRed8E Yoty illi¥h peldB or 1 VC
after the eyclisation reaction. in the present invention, suitable
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pyri dyl - Neggentde derivative is at |least 90% nore preferably 92 to 99%
even nore preferably 94 to 98% and nost preferably 95 to 97%
Preferably, the purity of the desired pyridyl-Noxide derivative is at
| east 90%refamed® opiddmr alpbits atindheRs thydhien epaoxidar avipbef eeabdte aidcid,east
99% and st preferabl| a!%uéslé]ﬁat 5 9%55% ol | owi hg the teachi of the
oresent  (FHIBFPPBRPEER ik TRl SSRGS P < B ORBRYPe e heHf T
sui t abl e deRRCtORIM@ONGIES | BRBodel QeRRidet Qomplek Mk diflGory¥acetidl amgdRed,ity of
t he p])e/iri dyl - N-oxi de. Paraneters to be taken into caonsideration by the
ski | |'6d poFidiim i piprgetsompigt aud oHERnINFE ¢ o8s-t Bartiglad Arelgredyent Wednount
of oxi di q{y@g)gggﬁé}gxidgg@lnﬁgxgdmﬁﬁ%g&gggﬁﬁiwps, sol vent system reaction
( ; ) ¢ .

tenperature and reaction time and solubili'ty o

The preferred amount of oxidizing agent is in the range of equimolar amounts to a 20-fold
excess to the pyridine derivative. Preferably, amount of oxidizing agent is in the range of a

20 1.2- fold to 10-fold excess, more preferably 1.5-foid to 8-fold excess and most preferabiy\
2-fold to 5-fold excess.

Preferred solvent systems for conducting the oxidation are solvents which are inert o the
oxidizing agent. Particularly preferred are halogenated solvents, such as dichloromethane,
25  chloroform, chlorobenzene and carbon tetrachloride, aromatic solvents such as benzene
and toluene, alkanes such as cyclohexane and hexane, and ethers such as THF,

1,4-dioxane and tert-butylmethylether.

Suitable reaction temperatures and reaction times depend on the reactivity of the utilized
30 oxidizing agent. Preferably, the reaction femperature 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 ig 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 6 houzs.



10 reagents. Preferred oxidizing agents include hydrogen peroxi de, MQ2,
peracetic acid, trifluoroperacetic acid, t-butylhydroperoxide,

m chl or oper oxybenzoi ¢ acid, persulfuric acids, Oxone(r), urea hydrogen
per oxi deuPME%ssand trifluoroacetic anhydride, 15 pygdghbrhostioes2e

chl orochromat e and pernmanganate ions. Particularly preferred is urea

hydr ogen per oxi de conpl ex and trifluorg cetic anhydride. The preferred
anount of oxidizing agent is in the ra.ge of equi nol ar anobunts to a
20-fold excess to the pyridine derivative. Preferably, amunt of

oxi dizing agent is in the range of a 20 1.2- fold to 10-fold excess nor e

pref erabl y xce s and. nost. prefera dto 5 fold

excess. Pre eO?}Jea ﬁjo:ftﬂe ﬁjfrg‘g}l glt %IP C%R%%??cﬁ%ﬁﬁf’élyéﬁgﬁ Qfﬁhﬁ Rrogpes of
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are hal ogena olve .such _as dlchlor 25 ¢C
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and t obuenfermatiok angs osakGivoRSridpE P RSNFRBIATTRaNAeIA.§1d et hers such as
THF, 1, 4-dioxane and tert-butyl nethyl ether. Suitable reaction

tenperatures and reaction tinmes depend on the react|V|ty of the utilized

30 oxi di Z'Iﬂ@n&ﬁ&%p@cﬂ)ﬁfh@m %on, E&ﬁ%&ﬁ?ﬂ)f %]]?1 TRe Hfﬁcla&: %D?grgc?br ange

of OCto the boiling point o |ze verit sys

pr ef er abl yedcing prmpaandeofdhe gdeteblon@oie, VIkhdV B st VIEy ef erably in the range
of 40 to 80 C. Preferably, the reaction time is in the range of 30
mnutes to 24 hours, nore preferably in the range of | hour to 18 hours,
and nost preferably 28No 6 hours. WOR2007/013830 PCT/®RT2006/ 000020 24

The oxidation of th Lyl nitraoy at can be marriedrout at any stage
of the process of prieparation of co poiinds according tg the general
fornmula |. Preferah} "N ;0xi dat i §onducteq§ formation of the
compoypds of fornul ae HBIA-TIC, or aItQ;natlver after(55 ?ornation of the
oxadi azole ring as in_conmpounds of fornmulae VIA-VIC. In another aspect of
the invention, conmpouldstof formula IV IMor |1C aM8irepared by
reacting conpounds of the general fornmula VIIA, VIIB or VIIC CN R7 R6

c.ix:: RBNRARANCN 10000
with hydroxylamine in the presence of a chelating agent under suitable reaction

conditions.

15 ,
In another aspect of the invention, compounds of formula VA, VB or VC are prepared by
reacting compounds of the general formula VIIIA, VIIB or VIIIC,

CN Ry Re
R?\/Ljp-cl R~ ~CN Ry -R7
Rg N Rs Rs N Ry R4 N CN
20 VIIA

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

conditions.

25 In the present invention, suitable reaction conditions of the above reactions comprise
conditions which give the amidoxime derivative in high vield and purity. Preferably, the
yield of the desired amidoxime derivative is at least 70%, more preferably 72 to 95%,
even more preferably 75 to 90%, and most preferably 78 to 85%. Preferably, the purity of

the desired amidoxime derivative is at least 90%, more preferably at least 95%, even more



VITAVIIBWVIIC with hydroxylam ne in the presence of a chel ati ng agent
under suitable reaction conditions. 15 In another aspect of the
i nvention, compounds of fornula VA, VB or VC are prepared by reacting

conpound eneral formula VIIIA VIIIB or VIII 7 R7~ 1 R4
R6 | i 0%0%04@%3% NR5 R5 NRI RE N CN 20 VIVA VI | |%§ﬂi&&’%&t§ﬂ

hydroxyl amine in the presence of a chelating agent under suitable reaction
conditions. 25 In the present invention, suitable reaction conditions of

- the above reactions conprise conditions which give the am doxi ne

deri vat i vielerablyi ajfeayt %% anddngnt profsrablpebleapt 3Py Follpwingyiheieaching efithedesi r ed

am doxi I vabjve 4 o : % ... even
Tor o pr oray o Y OghYE hggfled 283k CulR? BBhBE U olo B DEoreR ™" e
purity ofconditiensdiesirderdo aptiniirei the yidkr andatuirize of theatmitiedmt. Bhafetesne be

0
or of or abl §RimPEaBHOSn B LR PEPE I BY FeHet R ORI Hg ( he
t eachisng ytirckhiaminR! eptdtoficaBst hatretof uttkidehte &, RER  QBlveR By fid@hireaiown
determ ne the nost suitable reac i%n onditions in order to optimze the
yi el d and®BRFHLs a8 - @mgﬁpﬂ@%ﬁﬁé¢l Pgﬁ%$%¥% to be taken into
consideration by the skilled person include, but are not limted to,

amount of 5 hydroxyl am ne, choice of catalyst, nature of substituents R4
to R7, soibgémiferssicimannt plhydraxyipminaifpe thetrapas o sauimelis emennts ineSkifeld

sol ubi | i ty.Qf i G053, detRHRL %Eeg%rgl@% @@%%mcz}ff h%l%%cﬁé%ﬂn%@ gﬁ%’% farlg the

range of equi nol ar” anounts to a excess e pyridi
deri vat i wé.a PRefad abl29;foldhexcasspmtre pfefdgidy dxdfoldriind04feldi axceshendangs to of

a l.2- f%h%légggg%kﬁhgﬂggﬁggé%_nnre preferably 1.5-fold to 10-fold excess

and nost 5-fold excess. Preferred chelating agents
i ncl ude 8-hydroxyqui nol i ne, ortho-phenanthroline and hydrates and
The pref d, anount _of tin gent is.in the

derivatives, t hereof.. r chel
range 0. THEHBE{E ALt S Y BB oA prepehagries 0. 75- 3
ol % and B FeriwiObLmaRby Te preferred amount of chelating agent is in the tange 0.1-10

15 mol%, more preferably 0.5-5 mol%, more preferably ¢.75-3 mol% and most preferably 1-

1.5 mol%.

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

20 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
25 24 hours, more preferably in the range of | hour to 18 hours, and most preferably 2 to 8

hours.

For the preparation of pharmaceutical compositions of general formula (I), inert
pharmaceutically acceptable carriers are admixed with the active compounds. The
30 pharmaceutically 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 substances which may also act as diluents, flavouring agents, solubilizers, lubricants,
suspending agents, binders or tablet disintegrating agents; it may also be an encapsulating

material,



1.5 moi % The solvent systemis not particularly limted and incl udes

wat er, al cohols such as nethanol, ethanol or isopropanol, ethers such as
THE or 1, 4-di oxane, and dipolar aprotic 20 solvents, such as

di met hyl and the like or mxtures of these s ferably,
t he reac 5%9%2%%grature isin the range. of 0OCto th@ﬁﬁgﬁ%éﬁg&%glnt of

t he utillzed sol vent system nore prg%erably in the range of 20 to | QOC,
and nost preferably in the range of to 80 C. Preferably, the reaction
time is in the range of 30 mnutes to 25 24 hours, nore preferably in the
range of | hour to 18 hours, and nost preferably 2 to 8 hours. For the

preparati h C i of..: I r i nert
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solid or %hﬁ id. og&g orn1preg§rat|q%$ i ncl ude powders, tablets,

di sper si bi* Jér%?ﬁ GG OWHES 3,118 Of HMRUPSSY carrier can be one or  nore
subst gnces which may al so act as diluents, flavouring agents
solublllzers | ubri cants spendi agents, binders or tab
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preparati-on is in unit dosage form e.g. packaged tgﬁeparatlon t he
i

package cénseza minbe dvisled endadmzisierad zwoﬁmbﬂ@whaw dayy Detegminginnedt ed
tablets, @ﬁ%‘ékﬁ&%&%ﬁ%’ﬁgﬂéﬁaﬂ diedtlodls ?wﬂﬁl Q4 §8mos 1 BR HR%A06E My be
rng o e pat

vari ed depe urrenent o |ent the severity of the

di seawe and the particul ar conpound bei ng enpl oyed. For convenience, the
total dai dosa be divided and administered in portions throughout
t he day. %%# Fé%?égﬁd%¥é the proper dosage for a particular situation is
within the skill of those in the nedical art. 10 Materials and Methods
Assay of nmouse COMI actjvity 15 Liver sanples from 60 days old NVRI m ce
wei ghi ng é@ﬁégﬁggﬁﬁégﬂﬁkiﬁﬂ¥$ﬁfauna | berica, Barcelona, Spain) kept ten
per cage under controlled environmental conditions (12 h [|ight/dark cycle

and roomtenperature 24 C), were used in all experinments. Saline
1s  Liver samples from 60 days old NMRI mice weighing 20-30 g (Harlan-Interfauna Ibérica,

Barcelona, Spain) kept ten per cage under controlled environmental conditions (12 h

light/dark cyvele and room temperature 24 °C), were nsed in all experiments. Saline
perfused tissues, obtained from pentobarbitone (60 mg/kg) anaesthetised mice, were used
in the experiments. Tissues were immediately Temoved and homogenised in 5 mM

20  phosphate buffer, pH 7.8 and stored at ~80 °C.

COMT activity was evaluated by the ability to methylate adrenaline to metanephrine, as
previously described (Vieira-Coelho, ML.A., Soareswdé—SﬂVa-, P., Brain Res, 1999, 821,
69-78). Aliguots of 0.5 ml of liver homogenates were preincubated for 20 min with 0.4 ml
25  of phosphate buffer (5 mM); thereafier, the reaction mixture was incubated for 10 min
with adrepaline (500 pM; (.1 ml) in the presence of a saturating concentration of
S-adenosyl-L-methionine, the methyl donor (250 pM). The incubation medinm also
contained pargyline (100 pM), MgCl (100 uM) and EGTA (I mM). The preincubation
and incubation were carried out at 37 °C under conditions of light profection with
30 continuous shaking and without oxygenation. At the end of the incubation period the tubes
were transferred to ice and the reaction was stopped by the addition of 200 pl of 2 M
perchloric acid. The samples were then centrifuged (200 x g, 4 min, 4 °C), and 500 pl
aliquots of the supernatant, filtered on 0.22 pm pore size Spin-X filter tubes (Costar) were



perfused tissues, obtained from pentobarbitone (60 ng/kg) anaesthetised
mce, were used in the experinents. Tissues were immedi ately renoved and
honogeni sed in 5 MM 20 phosphate buffer, pH 7.8 and stored at-80 C. COMI
activity,) ated by the ability to nethylate a @§f¥.
netaneph?&ﬁ%?ﬁﬁngpreviously descri bed (Vieira-CoeIh§¥ K@gﬁm&ﬁb
Soares-da-Silva, P., Brain Res, 1999, -821, 69- 78). Aliquots of 0.5 m of
| i ver honpbgenates were preincubated for 20 min with 0.4 m 25 of phosphate
buffer (5 mV); thereafter, the reaction mxture was incubated for 10 mn
with adr ensstli foe theoBsayVpt ouetanephrinen by heigh rsesweeligid Schsepaipgaphyg with
concentr ag - S nQsyl - L- met hi oni ne, the nethyl donor (250 4M. The
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EGTA (1 mM. The preincubation and incubation were carried out at 37 C
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PCT/ PT20061000020 27 used for the nay of netanephrine by high pressure

| i quid chromat ography with electrochem cal detection. In experinents
designed to evaluate the effects of test conpounds upon |iver COMI, test

5 conpounds (in 5% carboxynet hyl cel | ul ose) were given by gastric tube to
over nitght Al ekt C ctitfigr eaf ter, at defined intervals, livers were
renoved and used to deternmine COMI activity as descri bed above. 10 Assay
of rat COMI activity Livers from60 day old male Wstar rats wei ghing
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cage under, contrqg]led environnental conditiqgn 12 h | ght/ dar cle and
room t errpé?ré?iﬁ?aeogfﬁmg) kefib FRO FE BRECHRIFY °C§Bﬁ5’g?‘? ﬁéﬂf@neﬁﬂ g? Bons g%
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phosphate buffer of pH 7.8. . ~activity was evalyated by the ability to
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(5 mMV); therea the reacti on m xture was incubated for 5 mn with
epi nephr i metaterbeioe. Muliguots of 0.5 mh of linsr prioegsneies weregrangubpiad fnglevncddt rat i on
of 0.4 mi of phosphate buffer (5 ﬁﬂ\fi); thereafter, the reaction mixture was incubated for 5
min with epinephrine (1000 pM; 0.1 mi) in the presence of a saturating concentration of
20 S-adenosyl-L-methionine (500 pM), the methy! donor; the incubation medium contained
also pargyline (100 pM), MgCl, (106 uM) and EGTA (1 mM). The preincubation and

incubation were casried out at 37 °C under conditions of light protection with continous

shaking and without oxygenation.

25  In experiments designed to evaluate the oral bioavailability of test substances, compounds
were given by gastric tube to overnight fasted rats. Thereafter, at defined intervals,
animals were killed by decapitation and livers removed and used to determine COMT
activity as described above, At the end of the incubation period (5 min) the tubes were
transferred to ice and the reaction was stopped by the addition of 200 p! of 2 M perchioric

30 acid. The samples were then centrifuged (200xg, 4 min, 4 °C), and 500 p! aliquots of the
supernatant, filtered on 0.22 wm pore size Spin-X filter tubes (Costar) were used for the
assay of metanephrine. The assay of metanephrine was carried out by means of high
pressure liquid chromatography with electrochemical detection. The lower limits for
detection of metanephrine ranged from 350 to 500 fimol (0.5 to 1.0 pmol/mg protein/h).
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wi th the Esboepsamfhilatsbaeh MUARSWEMHRES, Dand the rules of the "GQuide
for the Care and Use of Laboratory Aninals", 7th edition, 1996, institute

for 1%aboratory Animal Research (ILAR), Washington, DC. 15 Assay of L-DOPA

and cat ecRel. g1 Mo A ¥ ckecRORANIE 3- O met hyl - L- DOPA in bl ood sanpl es
were assayed by HPLC W th el ectirochem cal detection, as previously

descri bed (Soares-da-Silva et al., Brain Res.
L-DOPA and 3-O-methyl-L-DOPA in blood samples were assayed by HPLC with

electrochemical detection, as previously described (Soares-da-Silva et al., Brain Res.
20 2000;863:293-297). In brief, aliquots of 20 ul were injected into the chromatograph. The
chromatographic system consisted of a pump {Gilson 307) and a stainless steel 5 pm
QD32 column (Biophase; Bioanalytical Systems, West Lafayette, IN) of 25 cm length and

4.6 mm diameter; samples were injected by means of an automaiic sample injector (Gilson

231) connected to a Gilson dilutor (Gilson 401). The mobile phase was a degassed
25 solution of citric acid 0.1 miM; sodium octylsulphate 0.5 mM,; sodium acetate 0.1 M;
Na;EDTA (.17 mM; dibutylamine I mM and methanol (10% v/v), adjusied io pH 3.5 with
PCA 2 M and pumped at a rate of 1.0 ml min”, The detection was carried out
electrochemically with a glassy carbon electrode, an Ag/AgCl reference electrode and an
amperometric detector (Gilson 142); the detector cell was operated at 0.75 V. The current

3¢ produced was monitored using the Gilson Unipoint HPL.C software.



20 2000; 863:293-297). in brief, aliquots of 20 tI were injected into the
chromat ograph. - The chromat ographi c system consisted of a punp (G |son 307)
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compound. nf&iel itk chpWast, measur ed using cal cei n- AM (Mol ecul ar  Probes,
Eugene, OR, USA). 15 The nenbrane perneant cal cein-AM a nonfl uorescent

dye, is taken up and converted by intracellular esterases to nmenbrane

i nper nean -Gl 0, I 1.1.8..9 ) r nce.. Abter trea t with
oot artlorh Gkl lERABE e ClRER L PUBRERR b Euee: RRCAA

medi urd ( mEde wrembomme gsindanneaiéein-AM, aNeEfTuordR7yt &€l is tdkien My S8 corelled DRA2HPOA,
0.33; KH2P . 44: CaCl2 .25;. MgCl 2, 1.0, Tris HC, 0.15 and sodi um
butyrate, ’ﬁ‘%?“”%fé??%fesga TR T i e AT SRS R R

medi um  atAfiep avatmenpeiatest ertibieror3Qhiientor 2FhUSIIBSEL el Switt dai Behiat 485
run exci t%;[,i on &rlle%iSSO nm -em ssi on_wavel engths in

a
edium um composition, in mM: NaCl, 137 KCl, 5; MgSQ,, 0.8; NayHPO,, 0.33;
KH;POyq, 0.44; CaCly, 0.25; MgCl,, 1.0; Tris HCI, 0.15 and sodium butyrate, 1.0, pH=7.4)

20 and loaded with 2 uM calcein-AM in Hanks’ medium, at room temperature for 30 min.

Fluorescence is measured at 485 nm excitation and 530 nm emission wavelengths in a
multiplate reader. To determine minimum staining for calcein-AM (calceinmin), eight
wells were treated with ethanol 30 min before calcein-AM addition. The percent viability
is then cal;ulated as [(calceibsumple — calceinmi) / (calceingonmet — calceing,)] x 100.

25
Results

Tabie I shows the effects of standard COMT inhibitors, tolcapone and entacapone, and
compounds of general formuia I upon mouse liver COMT activity 3 h after their oral
30 administration (3 mg/kg). Also shown in table I is the cell viability after 24 h expsoure to
tolcapone, entacapone and compounds of geperal formula I (all at 30 uM) in Neuro 2A

cells,
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I O Note: * represents the point of attachment of the pyridine N oxide
substituent to the nolecule 5 Conpounds of general fornmula | were al so
found to be potent inhibitors of rat liver COMI, the nmaxinmal inhibitory
ef fect bgj i.eved within 1 h to 3 h after their ﬁﬁy&)' tration
(Table 2 Fﬂgﬁ@ﬁggginal inhibitory effect of entacapoﬁgﬁ%E%t ! ﬁ%§tolcapone
(Tolc) were observed within 1 h after mnistration (Table 2). N ne hours
after admnistration, entacapone is devoid of COMI inhibitory effects and
t ol capone_produces 10 minimal _inhibitory effects (- 16% i nhibition),

wher eas cionpounds of general |[formulall continue to inhibit COMI activity
by 22% to 90% of clontrol |evels~* . [Tabl e 2. Rati Liver

activity (% control ) pafderg 3 ng/ kg|(or ') adm nistyati on of g1 gonmpounds
listed. Time (h) npound 1 3 6 ne 32.0 74.5/ 95.2 100.0

Tol capone] 18.3 28.|6 56.8 83. 9 lg 5.2119.9 43.0 57.4 29 1.2 18.5 39.7 56.4
30 6.3 34,8 41.2 54.5 41 212 9.3 8.8 39.)7 42 3.6 6./1 12.3 30.9 43
16.1 30.6 64.3 77.9 45 1.1 1.2 3.8 8.9 47 10.6 4.0 3.8 8.2 15 Table 3

shows per tage changes in. plasma. level s of L- and 3- 0. net hyl - L- DOPA
(2ot o SRS 5B, P of AL o B R EIATR N SERUERGP PR

adm ni str ahdlednieof entacapone, tol capone and conpounds of general formula
1 (3 nmg/kg). L-DOPA plus WO 2007/013830 PCT/ PT2006/ 000020 36 benserazi de

were adm nistered 1 h before collection of plasma sanples. This tine-point
5 Compounds of general formula I were also found to be potent inhibitors of rat liver

COMT, the maximal inhibitory effect being achieved within 1 h to 3 h after their oral
administration {Table 2}, The maximal inhibitory effect of entacapone (Ent) and tolcapone
(Tolc) were observed within 1 h afier administration (Table 2). Nine hours after
administration, entacapene is devoid of COMT inhibitory effects and tolcapone produces

10 minimal inhibitory effects (~ 16% inhibition), whereas compounds of general formula I
continue to inhibit COMT activity by 22% to 90% of control levels (Table 2).

Table 2. Rat Liver COMT activity (% control) after 3 mg/kg (oral) administration of

compounds listed.

Time (b)
Compound 1 3 6 9
Entacapone 320 745 952 100.0
Tolcapone 18.3 28.6 56.8 83.9
18 5.2 19.9 43.0 57.4
29 1.2 18.5 39.7 56.4
30 6.3 34.8 41.2 54.5
41 21.2 9.3 18.8 397
42 3.6 6.1 123 - 30.9
43 16.1 30.6 64.3 77.9
45 1.1 12 3.8 8.9
47 10.6 4.0 3.8 8.2

Tabie 3 shows percentage changes in plasma levels of L-DOPA and 3-O-methyl-L-DOPA
(3-OMD)} of rats treated with L-DOPA plus benserazide at 2 h after the administration of
entacapone, tolcapone and compounds of general formula I (3 mg/kg). L-DOPA plus



was chosen because it represented the tnex for L-DOPA. As can be observed,
conpounds of general formula | produced significant increases in plasm
L- DOPA acconpani ed by nmarked decrease in plasna 3-O nethyl-L-DOPA. 5
Tabl e 3. Ef] of conpounds listed (3 ng/kg; oral,a95 |on) upon
changes (/6B§@%%rél in plasma | evel s of L-DOPA and 3P ﬁ%ﬁﬁﬁ&%

(3-OWD) of rats treated w th L- DOPA gkgf benserazi de. L- DCPA 3-OVD L Dopa
[/ Conpound % i ncrease % reduction 3- - Entacapone 68.5 -55.6 3.8

Tol capone 202.4 -89.0 27.6 18 61.4 -63.9 4.5 29 105.1 -80.7 10.6 30

103. 5 - 75.16nB@rakidedierd adiRinist@ed3! h. beford 201BLtidn eﬂﬂaﬁn@sa&piéﬂ This @me-$8in3 3. 4
45 100.8 -54.3 4.4 47 102.9 -58,5 4. ncl usi ounds of

General 1 TSP DR P RERER IS ot SO B e g ST E i

i nhi bi t or S WeddialSogiilé T @estiubsdl fiAHERE idcPtk& ih)blaskMPOIPASaRbmpRAGT BY
formula I have 15 potentially val uabl e pharnmaceutical properties in the

t r eat ment TATkEdgieareas AR piapma Ad-msEvi-h H%@gﬁ nervous system di sorders where

i nhi bition of O-nethylation of catecholanlnes may be of therapeuti cal
benefit, such as nood di sorders, Parkinson's di sease and parki nsoni an

di sorders, ¥abistd. B&sctioégEcanyprandyiistedy3ang/k: r@tﬂé@ﬁmwaﬂu‘am@wmwa (Yedema
formation I | ong
acting |nh?%|f%ﬁ'E%SmQ%ﬁQECEgﬁygp sa & (ﬁgﬁﬁ%?hﬁgb%A NS he &B§$5%§%§lves in
the treatnent of Parklnson smMﬂﬂeﬁaﬁapkmbmwmkmﬁsonlan di sorders,
gastrointestina hyper t ensi on

by i nproving the safety of ni t10 |nh|6fp8?' whi | st WO
20071013830 PCT/ PE2RREALRH00020% increase % reduction 3-OMD
Entacapone - 68.5 -55.6 3.8
Tolcapone C2024 -89.0 27.6
18 61.4 -63.9 45
29 105.1 -80.7 10.6
30 103.5 -75.0 8.1
41 65.2 -72.3 7.1
42 30.7 -434 23
43 74.9 -48.3 34
45 100.8 -54.3 4.4
47 102.9 -58.5 4.9
10
Conclusion

Compounds of general formula I are very potent catechol-O-methyltransferase (COMT)
inhibitors with significantly reduced toxicity. Compounds of genera! formula I have
15 potentially valuable pharmaceutical properties in the treatment of some central and
peripheral nervous system disorders where inhibition of O-methylation of catecholamines
may be of therapeutical benefit, such as mood disorders, Parkinson’s disease and
parkinsonian disorders, restless legs syndrome, gastrointestinal disturbances, edema
formation states and hypertension. The possibility to use a potent, long-acting inhibitor
20 with improved safety profile opens new perspectives in the treatment of Parkinson’s
disease and parkinsonian disorders, gastrointestinal disturbances, edema formation states,

and hypertension by improving the safety of nitrocatecholic COMT inhibitors whilst



37 inproving or mai'ntaining duration and selectivity of COMI inhibition.
This is particularly irrportant when thinking of treating patients
afflicted by Par ki nson' s di sease who are taking L-DOPA plus a peripheral

AADC i nhighj gy_,s to the fact that this is |ong- terrq, 1 ERLORBLy © The
i nventi on osed herein is exenplified by the foll ow ng exareres of

preparati on, V\/m ch shoul d not be construed tolimt the scope of the

disclosure.. Alternative pathways and 3dnal ogous structures may be

appar ent to those skilled in the art. 10 Exanmple | 3-Nitro-5-[3-(1-oxy

pyri di n- 4- wp)row{mg@me)lmmmmwmaﬂﬁ hel@REe BECONEF ﬁhf&itmn( TRIRGAR 1y Tabl e

1) 15 a) &f rt H%ﬁe éfﬁﬁ%“as 4- di benzyl oxy-5-ni trobenzoi c acP[d (0.5
1.32 mp r%iﬂ epa(“Snt?rLf‘%ﬁ]%th rbé'o?ﬁfl?lé?ﬁﬁesr diserse Whasazdded

1 1- car bontykzdgllmi)da& 16s 2 6l L ADCHZniBRR
stl rring for on hou;li (pﬁ‘;%%oxypyrl di ngﬁ% augggé%;?‘%p g%(@%%gn

1.52 mol) TR dded in one portion and the resulting mxture

stirrred at roomtenperature overnight. The m xture was then stlrred at
|10 C for 20 three hours and then allowed to cool to roomtenperature. The
mi xt ure waSegBiRnEen diselosed; heecinag @ieﬂ‘(phﬁed M)heafadowmtgreamﬁﬂés i’ biop@@¥en,

i sopropan e gani ¢ washed wi th water
and bri ne%}{lﬂ{eﬂﬁgﬂ r%g%% Q%%% %lmftt er%cé’p%ﬂghlg gﬂsgfiezglt?rgatl‘qe@g@%vags solid
resi due t l#ag aRgegonesTuEBted thaysiechpbaen w tiwae eililled in the art.

4-[5-(3, 4- Bi s-benzyl oxy-5-nitro- phenyl)-[1, 2, 4)oxadi azol -3-yl ) pyridi ne
was obtained as a beige solid (0.395 g, 62%. 25 b) A stirred solution of
t he above Examipth he conpound (0.331 g, 0,689 mmol) in dichl oronethane (15
niL) was cooled in an ice-water bath and m chl oroperoxybenzoic acid
(0.179 g, 1.03 mmpl) was added in portions. The resulting mxture was

stirred i r3-Nine-5- [Bojld)xﬁ%n&ﬁwﬁy{nzﬂ]& ‘?a%ﬂl_gggh&ﬂz&% fPem tenperature for
co0

thirty m nutes whereupon it was in1n an i'Ce-water bath.

Furt her niSeHIPerRsbriskizdenzoi c aci d (0.17 g, 1.03 nmol) was added and the
m xture was then allowed to stir at roomtenperature for one and a half
hours. Water (20 nL) was added and the organi c phase was separated and

washet vvi @)hTsalt stireet] excb utipn Qv (5 4 Sl hTO:Bi- S ABOBHLR &AL W5 Q.1 WakGlor F{f
bri ne, Al ﬁfem{]ﬁréala ?Qé%ﬂ filtered and evaporated to'feave a ow
oil . Ad d| metiyl }.. & TR sisperature was added 1,l-carbonyldiimidazole
(0.246 g, 1.52 mmol) in one portion. After stirring for one hour, N’-hydroxypyridine-4-
carboximidamide (0.208 g, 1.52 mmo!} was added in one portion and the resulting mixture
Wwas stirrred at room temperature overnight. The mixture was then stirred at 110 °C for
20 three hours and then allowed to cool to room temperature. The mixture was poured onto
ice-water {100 mL) and extracted with 20% isopropanol/dichloromethane. The organic
extracts were washed with water and brine, then dried (Na,SO,), filtered and evaporated to
leave a solid residue that was recrystallised from ethanol. 4-[5-(3,4-Bis-benzyloxy-5-nitro-

phenyl)-[1,2,4]oxadiazol-3-y!]-pyridine was obtained as a beige solid (0.395 g, 62%,).

b) A stired solution of the above pyridine compound (0.331 g, 0.689 mmol) in
dichloromethane (15 mL) was cooled in an ice-water bath and m-~chloroperoxybenzoic
acid (0.179 g, 1.03 mmol) was added in portions. The resulting mixture was stirred in the
cold for thirty minutes and then at room temperative for thirty minutes whereupon it was
30 cooled again in an ice-water bath. Further m-~chloroperoxybenzoic acid (0.17 g,
1.03 mmol) was added and the mixture was then allowed to stir at reom temperature for
one and a half hours. Water (20 mL) was added and the organic phase was separated and
washed with saturated aqueous sodium bicarbonate solution, water and brine, then dried

(NaaSQy), filtered and evaporated to leave a yeliow oil. Addition of diethyl ether caused



WO 2007/ 023830 PCT/ PT2006/ 000020 38 formation of a precipitate that was
filtered off and recrystallised froma dichl oronethane/i sopropanol

m xture. 4-[5-(3, 4-Bis-benzyl oxy-5-nitro-phenyl) -

[1,2,4]0 ' l.za- Y| ] -pyridine |I-oxide was obt ai ned j stal s
(0.239 g@%@/g@s@c) A solution of the above-di benzyl%’ﬁ?rﬂaé?u&&%z g,
0.468 mmol ) in dichioronethane (5 rrL)3 was cooled to -78 Cwith stirring
under argon and treated with boron trit%rom' de (0.586 g, 2.34 mmol)

dropwi se. The resulting deep purple suspension was then allowed to stir
at room t &mpeticnt uefe 4 oprecipéathodihat betaor diliewd| i0d enfai menysalliz®l Gromher

m xture che he careful addi}i . | « After stirring
at room }A@ﬁ%lé’g’éfa @F 6)19585%8%%’?10 hr%}ghﬁfw't he %’/gf{akt"?%less e\%&%ﬁgz%ééfgl or'é}eaﬁls'and t he
resi due t [igatledadiazdoh3-et]hanidineticdtiéneasstthinddens ahitp ofyataRdC.2The, Aed) ow
residue was triturated with boiling ethanol and filtered whilst still
warmto give the title product as a yellow solid (0.102 g, 69% of mp.
280- 282 Gy AEéé@Iﬁ%heont_h@_ibgve dibenzyl ether (0.232 g, 0.468 mmol) in dichloromethane

Ni tro-5-[3-(1-oxy- %I‘I di n- §-y|lél£ [1, 2, 4] oxadi azol - 5-yl | - benzene- 1, 2- di ol

( conpound(BMLirgRt eocigd ta)- 78§ oC avily stiningnmgist aigppandreated with boron tribromide

3, 4- di Met fRE-5o N e _ | .
R e R R R
1, 1- car bostirl airpar derziprasure 0o 3de hogyr Hef@7 3ooking Jeainrioodd "golhd wixturigas

resul ting_m xtur S L f ni_net Lhut es _.wher eupon

N hydr oxgpied 8 Bah Bt O mRRE Y AR, o050 e 0% as
addedio n e, ther toladles e eemputatddngndribet reselusvareatsd iwithe dthafiolfislosme and
tenmperature for t hours, then at 75 C overnight. After oling.,to room
L empor at UFEVARHESR FARUo NS P Bt G S BRIGRE P! arg g Pt

preci pi t aggl waa bigdanetofbductashesion idRavat &1 ¢, sotgor did. edo-gn &.r  and
recrystallised fromdiethyl ether. 3-[5-(3,4-dinmethoxy-5-nitro-phenyl -

[ 1, 2, 4] oxadi azol -3-yl]-pyridine |-oxide was obtained as a white solid
(0.162 -, 4604M» b) To a stirred solution of the dimethyl ether from above

(0.153 g, 0.445 mmol) in 30 diehloronethane (10 nL) at -78 C under argon
was athded boron tribrom de dropwi se (0.445 g, 1.779 mol). The reaction

m xXture was lomed 10 \warmd gnr at e, d, st4 rred for ninety
m nut es \ngs‘%lr@g %@ﬁ@f’ﬁ‘g pggig{e%%ﬁ))ﬁ?’g@%ﬁ%%?%ggﬂu%%jﬁ(#er stirring for
twenty m @utesundtH@abiety ure was extracted with ethyl acetate. The organic
extracts were washed with water and brine, ‘dried (Na2SO4), filtered and
evapor at ed. 2-net hoxy-3

a) To a stirred solution of 3,4-dimethoxy-S-nitrobenzoic acid (0.232 g, 1.022 mmol) in

20  dimethylformamide (5 ml) at room temperature was added 1,1-carbonyldiimidazole (0.174
g, 1.073 mmol) in one portion. The resulting mixture was stirred for ninety mimses
whereupon N’-hydroxypyridine-3-carboximidamide I-oxide (0.156 g, 1.022 mmol) was
added in one portion, The resulting mixture was stirred at room temperature for two hours,
then at 75 °C overnight. After cooling to room temperature, the mixture was poured onto

25 water (100 mL) and the precipitate was filiered off, washed with water, then dried in air
and  recrystallised from  diethyl ether.  3-[53-(3,4-dimethoxy-5-nitro-phenyl-
{1,2,4joxadiazol-3-yi}-pyridine 1-oxide was obtained as a white solid (0.162 g, 46%).

b) To a stirred solution of the dimethyl ether from above (0.153 g, .445 mmol) in
30 dichloromethane (10 mL) at -78 °C under argon was added boron tribromide dropwise
(0.445 g, 1.779 mmol). The reaction mixture was allowed to warm to room temperature
and stirred for ninety minutes before pouring carefully onto water (100 mL). After stirting
for twenty minuies, the mixtiwe was exiracted with ethyl acetate. The organic extracts

were washed with water and brine, dried (Na;SOy), filtered and evaporated. 2-methoxy-3-
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nitro-5-[3-(1-oxy-pyridin-3-yl)-[1, 2, 4] oxadi azol -5-yl }-phenol was obtai ned
as a yellow solid (0.12 g, 82%. c) A stirred suspension of the above

met hyl e% 79(} 98 g, 0.327 mmol) in 5 1, 2-dichl Ofoﬁé{}ﬁﬁﬁ?6§0},& yi) at

roomterrpera ure under argon was treated W|th al um nium chlori e (0.087
g, 0.654 mol) followed by pyridine (03 07 g, 2.62 mmol) dropw se. The

m xture was then heated at refiux for Seven hours whereupon further
aluminiumchloride (0.087 g, 0.654 mml) and pyridine (0.207 g, 2.62

mai ) wer @ited 2R lany-pidinad-xDild @.4lexddiazeled-glf -phasfol west drtaiped af hpsliseven
hours. The, m@t% gfmxfii then allowed to cool to room 10 tenperature, and
poured onto ¢ ydrochloric acid (30 nL). The resulting precipitate
was filtered off, washed with water and dri ed at 50 C under vacuum The

desired r s obt ai ned ,as an, or an 075 2 f.m
v ba0 oo s Hime SEDYEICE WL\ g, Bopvs. PRl P ﬁfé? 2] ol o P
4] oxads aZQlE—zﬁoMéﬂaeﬂﬁMU‘@aL a8 16D tempo @D Qtidee b'ﬁ%até& with ak@nidiged i 1 red

solution of. 3,4-di nmethox nltrobenzmc acid 1 % 4.40 mol) in 20
di et hy! 1 GRiRERR Q87 200404 mamol} iy by eradiny O3 addeerol) dropwise. The

1, 1- car bopyigiel yisAp&PhBied (£ ré%l%!x ﬂr sevef) Ao hbrebib noﬁ?ch&%ﬁﬂlﬂﬁm M6ride

resulting yell ow m xture was al to stir for ninety m nutes er eupon

N - hydr ox{p9%7 gli 01@542111@@#)@@%@31@1 §201 -2 Bempol) 7S gddedSaIﬂGthﬁmK‘yurwas
added in ghg. pont L&Efor I'%g'ﬂ{ ﬁ%*UeL'hBQrsmr?{e E)&ur‘é%s?lf' s ?Tto ‘ﬁq%?% 9 ti ng

tenperature over ni ured - onto water resu
preci pit atmpm%:r@,Sarﬁd tnbmleédomxﬁfqoldfveis hédhy&uotﬂdomataexﬁ éid ntiheMht alkkantitp in

br i ne. " or PEAPLREZE0 oK ¢Ecvetiedanovalh re 85 7S BBt wieE T o

(1.37 g, Sé%%dpﬁ@ﬁu&@ra@osﬁaide&@aa@m@mmr&mﬁs Lhessal intp.gygaisned above
(1.365 g, 3.77 mmol) in 30 tetrahydrofuran (14 nmL) at roomtenperature

under argon was added a 1 N solution of tetrabutylamoniumfluoride in

tetrahydrgbnaR (3.8 n, 3.8 mml). The resulting clear yellow solution
was allowed to stir at roomtenperature for seven hours during which tine
a newlprecipitate had formed. The nmixture was filtered and the solid was

washed W SHO28G74-358: BT ATZARRABORO291 benoenc-t 2ol

(compound 6, Tabie 1)

. a) To a stirred solution of 3,4-dimethoxy-5-nitrobenzoic acid (1.0 g, 4.40 mmol) in
20 dimethylformamide (10 ml) at room temperature was added 1,1-carbonyldiimidazole
(0.821 g, 5.06 mmol) in one portion. The resulting yellow mixture was allowed to stir for
ninety minutes whereupon N’-hydroxypyridine-2-carboximidamide 1-oxide (0.775 g,

5.06 mmo!l) was added in one portion. The resulting mixture was stirred at room
temperature overnight and then poured onto water (100 mL). The resulting precipitate was

25  filtered off, washed with water and then taken up in dichloromethane (30 mL). The
organic layer was washed with water and brine, dried (Na,SQy), filtered and evaporated to

leave a white solid (1.37 g, 86%).

b) To a stired suspension of the solid obtained above (1.365 g, 3.77 mmoij in
30 tetrahydrofuran (14 ml.) at room temperature under argon was added a2 1 N solution of
tetrabutylammonium fluoride in tetrahydrofuran (3.8 mL, 3.8 mmol). The resulting clear
yellow solution was allowed to stir at room temperature for seven hours during which time

a new precipiiate had formed. The mixture was filtered and the solid was washed with



40 several portions of cold tetrahydrofuran. ‘
2-[5-(3,4-D nmet hoxy-5-nitro-phenyl)- [I, 2, 4] oxadi azol -3-yl]-pyridine
1- oxi de was obtained as a white solid (0.97 g, 75%. c) To a stirred

suspensi di et hyl ether obtained from above og2n 79 ol )
5in di cﬁ}l?)o“}r?jI(:))Vr/r&e1 gne (15 nmL) at -78 C under argon ms}‘%é%@ém%rgr on

tribromde (3.5 g, 13.97 nmol) dropwi se. The resulting purple suspension
was then allowed to stir at room tem@rature for seven hours before being
cooled in an ice/water bath. The m xture was carefully quenched bf/ t he
addi ti on efvermt haptns Tofe caldul eiratydydithow PHIxH(14-Dimetbogl-f-oiradphensl)st i r at

roomtenp ture_ for_one hour before t .pr.eci pi.tat e. fi ed off and
washed 10%\?@%"%%&5%@'&3’ egott mw W&t"@d‘%ﬁfe‘ﬂ%@? i%’ib?l%&et hanol and
filtered whilst warm After drying, the desired conmpound was obtai ned as

an orange solid (0.712 g, 81% of mp. 168 C, .Exanpl e 15
5- (5- ik hy}TﬂgLﬁtiI,g%i]S@%&aga%fﬂ%ﬁW)@ﬁﬁ ef PoiaipehFem et Y%ﬁoéﬁb&z{%ﬂiﬁb‘%}hnd 2,

Table J) i Loy s0h Ut Lene@tng was added boron tribromide (3.5 g, :
Ly b%%n%%@é’%ﬁ\%%gsro )5 ni T ombenzam dine (1.0.g, 20 2. 54 fol) in
di met hy!| f 03 fémimd) (®pwisp. Bhe rcoding purplersasnepEonags denalowed to stir at room '
1, 1-carbonyl di im dazgl e 4' 3. 04 ol 0 '&%xﬁ,&dvg&pe

m xture \Aé%npsefﬁmrr?e%f i %%%%h?feéﬁ%}é?g% g? ee¥ oréﬁrﬁcn@t’a%??f?ﬁ*u?%s. Ther eupon,
aceti ¢ acicgtefully §8ehched 18 16 Zdditia §f methanoh dthe desdlitinp welkwy mirduretves pligwed e was

allowed to stir for two hours at.ro tepperature, then r
three houfSSHWPhEOM WRRTATGIOT 37% I?)‘Wé%g%o ° SFSC{%E&O‘%%d?%%Sé%%%#%‘%&%%d 25
pour eqy ONt:@ihi ;5&hMRE EThe(sHBA wils) ritBsted Gvifiil Boilihy cthaisol add diftesaddwhitee waesul t i ng

precipitate was renmoved by filtration, washed with - d ,ed.in
air. The #d¥r drsings tendasired Pgappd gvas P %Wﬁﬁ*&&ﬁgﬁ%%?ﬁ% gﬁé?&f

spatul a timﬁp_q%ga@_tivat ed charcoal was added. After stirring for twenty
m nut es, the suspension was filtered through celite and the filtrate was
evaporated to | eave a yellow oil that solidified on standing. After
recrystal 'xsat ;eo‘f 30 from di chl or onet hane/ petrol eum et her,

3-(3, 4-bi s HER yl oxy-5-nitrophenyl)-5-nethyl - [1, 2, 4] oxadi azol e was
obtained as a pale yellow solid (0.537 g, 51%9. b) To a stirred solution

of the solli i from v, Q.128 304 mml) in dichloronethane
(15 ) a@(?-}\%&%ﬁﬂﬂ%&ﬁo@g@%ﬁ-%ﬂﬂ%& ofrledg’zfé?(?ibr om de (0.318 g, WO
2007/ 0138 3niYehiPT 2066/1900020

a) To a stirred sohrtion of 3,4-bis-benzyloxy-N-hydroxy-3-nitro-benzamidine (1.0 g,

20 2.54mmol) in dimethylformamide (5 mL} at room temperatire was added
1,1-carbonyldiimidazole (0.494 g, 3.048 mmol) in one portion and the mixture was stirred
at room temperature for ninety minutes. Thereupon, acetic acid (0.184 g, 3.067 mmol) was
added dropwise and the mixture was allowed to stir for two hours at room temperature,
then at 155 °C for three hours. The mixture was allowed to cool to room temperature, and

25  poured omto ice-water (100 mL). Brine (10 mL} was added and the resulting precipitate
was removed by filtration, washed with water and dried in air. The solid was then
dissolved in dichloromethane (20 mL) and a spatula tip of activated charcoal was added.
After stirring for twenty minutes, the suspension was filtered through celite and the filtrate
was evaporated to leave a vellow oil that solidified on standing. After recrystallisation

30 from dichloromethane/petroleum ether, 3-(3,4-bis-benzyloxy-5-nitrophenyl)-5-methyl-
[1,2.4]oxadiazole was obtained as a pale yellow solid (0.537 g, 51%).

b) To a stirred solution of the solid obtained from above (0.128 g, 0.307 mmol) in
dichloromethane (15 mL) at -78 °C under argon was added boron tribromide (0.318 g,



41 1.269 mmol ) dropwi se. The resulting purple suspension was allowed to
stir at room tenperature for one hour, then cooled again to -78 C. The
m xture was quenched by the careful addition of nethanol, and after
stirring,at enperature for one hour, the solv por at ed.
The yel ?‘&%?é@??ﬁ% was triturated with diethyl ether %ﬁ%@gﬁ}é@and
dried. The desired conpound was obt ai Qﬁd as a yellow solid (0.070 g, 96%
of mp. 169.8-172 C. Exanple 5 10

5-(5-Methyl -[1, 3, 4] oxadi azol -2-yl ) -3-ni tro-benzene-1, 2-diol (conmpound 3,
Tabl e 1) &)26%onmol tdropvese. sBteutsseing frugplel seiparsioroxis Blinwed gbewz @i woaei d

(0.438 g, 93 . M i rQf . e was
added 1, 11:6(1:]3‘1l r%ﬁ%?%’h&a%?ﬁ%wgd%é%%é%@é D?%T%J%e)%#gn&ué’ﬁ%%%% ;{F on and
t he m xt uceeihaddition e thetlianbD @mi tafiap etirainp rae rban tanperitowr for tohemowrt, t#O C f or
two hours, whereupon aceti.c dr.azide, (0.157 .9, 2. 12 nnol was..added. The
resul ti ng SHEEIS P reé’&p‘gf‘tefiogﬁ'%/ f’f“élﬁ‘ﬁvefeﬁ ?évatsépglfﬂ?dr F’éh;ﬁ;%ﬁ%lee&e ’tir:‘}gsflfe‘gt 70 C
for two hend 8:edATHE Ge RO lcbRGolnd WROIBHAIBIIRT AYdloe; solif €0.0TX ke esm pour ed
onto ice-water 100 nL) and the precipitate was filtered off and washed
with wat ed89-&122 §.net hoxy-5 20 nitro-benzoic acid N -acetyl - hydrazi de was
obtained as a white solid (0.296 g, 54% . b) A suspension of the solid
obt ai ned above (0.288 g, 1.017 mmol) in phosphorus oxychloride (7 nlL) was
stirred aExgdpied for two hours, then allowed to cool to room tenperature.
The solution was then poured onto ice-water (200 ralL), causing formation
of 25 a white precipitate. Extracted with dichl oronethane, and the organic
extract s BE6-datmdied 4]ovatiiazoiet-eli-3anito-benzang-1.0hidel dried filtered and
evaporated to |le eraggl te solid. Recrystallisation from
dichloro Ctoﬁﬁ’ﬁ@}d%t Pof°edm et her gave 2- (3, 4-di met hoxy-5-nitro-
phenyl)-5-nethyl -[ 1, 3, 4] oxadi azole as white crystals (0.151 g, 56%. 30 c)
To a stirred solution of the solid obtained above, (0. 145 g, . 0.547 mol) in
di chl or onét Aarfestimed ﬂ%t‘oatOf-JZ‘%'“@Wrs'%BW%sac&{ig%‘# bor of PR i de
(0.685 9, tetrdnyHofIFRI Y10AMRDM 58 EroohN ferhiieathie! REs PAHARE €1 SLBREAATGRINES
allowed to stir at room tenperature overnight, then cooled again to -78
C. Thés r eft343am 2iidsmuaBrin ivad phyfion kad thedw e ivas Stimed aaem terapraaturet fof
stirrin _ [ ial 830
SCT] PT28 0@%@%%&&5@% 2t B Guh RouRNEndiOHon 0% MBI 63 5YQ 20943

was added. The resulting was stirred at room temperature for thirty minutes, then at 7¢ °C

for two hours. After cooling to room temperature, the mixture was poured onto ice-water
(100 mL) and the precipitate was filtered off and washed with water. 3,4-Dimethoxy-5-.
20  nitro-benzoic acid N’-acetyl-hydrazide was obtained as a white solid (0.296 g, 54%).

b) A suspension of the salid obtained above (0.288 g, 1.017 mmol} in phosphorus
oxychloride (7 mL) was stirred at 120 °C for two hours, then allowsd to cool to room
temperature. The solution was then poured onto ice-water (200 mL), causing formation of
25  a white precipitate, Extracted with dichloromethane, and the organic extracts were washed
with water and brine, then dried filtered and evaporated to leave a white solid.
Recrystallisation from dichloromethane/petroleum ether gave 2-(3,4-dimethoxy-5-nitro-
phenyl)-5-methyl~{1.3,4Joxadiazole as white crystals (0.151 g, 56%).

30 ¢ To a stimed solution of the solid obtained above {0.145 g, 0.547 mmol) m
dichloromethane (10 mL) at -78 °C under argon was added boron tribromide (0.685 g,
2.74 mmol) dropwise. The resulting purple suspension was aliowed to stir at room
temperature ovemight, then cooled again to -78 °C. The reaction was quenched by the

addition of methanol, and after stirring at room temperature for one hour, the volatiles



wer e evaporated. Toluene (20 nmL.) was added to the residue and
re-evaporated. The residue was triturated with boiling ethanol and
filtered whilst warmto give the desired product as an orange solid

(0.107 ¢ 9 m p. 245-246 C. 5 Exanple 6
5-[3-(3, ?O%%ﬁ% lggr?’g- | - oxy-pyridin-4-yl)-[1, 2, 4] oxadi azol “ BT 520

nitro-benzene-1,2-diol (conpound 7, 'gﬂbl e 1) 10 a) To a stirred solution
of 3, 4-di benzyl oxy-5-nitrobenzoic acid“(0.50 g, 1.32 nmmol) in

di et hyl formam de (5 nlL) at roomtenperature was added

1, 1- car bometedevapbeiazo Teluehd (20 @alg, wis B&iedriol the iresidireanglorctdvepnratatid Thhe

m xture was.stirred for, ninety.mnute re ) . .

3, 5 ohl SRR UG PO 0] PR HRL PETg, 125 B d55iodhas
added in @ﬂﬁu&%hﬁ@ﬂngJMdr(e.so’vg,iazga)rafﬁdplrze5wa<§°cs.ti rred at room
tenperature overni ght and 15 then poured onto ice-water (100 nlL). Brine
(10 nm.) was added and the precipitate was filtered off, washed with water
and di ssolpygd Lidk 30% i sopropanol / di chl oromet hane. The . di chl or omet hane was
then distill eg off and the resulting isopropanol suspension was stored at
O Cfor one hour. The solid was then filtered off, washed with cold

i sopropanl., angy.dnied 1o 48,7 0. £ OnA08+9. 9. b) A
“portion o? Qﬁ?g Cbégpé)lgdl( {3)95'6%%?%& 4%1)\1&’21@8%&%%5 ?ﬂ %?lgggt?ggﬁ;f%ii?zﬁ%lazol e
(0. 185 g, (hndpbundTrdlapievigr e di ssol ved i n di nmet hyl formam de (10 nL) was
stirred at 100 C for nine hours then at roomtenperature overnight. The
resulting mxture was poured onto ice-water (100 nL) and then acidified
to pHid- 2 zhYotahgirddapniton fdjidibezyddxys-Mibyaeoic el ((c50agi 032 2badhén yel | ow
precipitate that formed was filtered off, vvashedd%/i tp wat er gnd. di isol ved
in  10% i SERTBHRHBIRYR R BNkt WaRe ISTaNES . WapnaddsH o b Ao pRALERIRERON, i ed,
filtered amshe g,\/@.@@rﬁhﬁﬁ ihooﬁér%( t -and NBe MASAURYBEED FR akRg naphed over
ate

silica gel' using an ethyl ace petrol eumether (1:1) solvent m xture.
Honpgeneotdefenpmy B.SrichigrodN pavsire - peyiscairapernidied (C8dd & HeoZ BEIUYLEFhas
recrystall} 0 j r el iSO & I io

2- benzyl o%%l/(-?eg%f éﬁe(garg&g ::rlc Iroslrﬁg%ﬁ@?@xy- py%%ﬁaﬁg??—ogﬁl tgllf%&%é%] Ovérxln"ht and

oxadi azol tHenydolire-onit ivo-wathreiiol mas. Brine(l0onLswhy afided apd thegredpitaic Wey To a

o e USRS aBlet ) S e TGSy B )
(0. 371 g, d\MRIc2R:Fhdh 3830 1HRETHRIIEAOGH GRAORS restiBing isopropanol suspension was
stored at 0 °C for one hour. The solid was then filtered off, washed with cold isoprépanol
and dried to leave a white solid (0.756 g, 98%).
20
b) A portion of this solid (0.664 g, 1.14 mmol) and 1,1-carbenyldiimidazole (0.185 g, 1.14
mmol) were dissolved in dimethylformamide (10 mL) was stirred at 100 °C for nine hours
then at room temperature overnight. The resulting mixture was poured onto ice-water
(100 mL) and then acidified to pH 1-2 by the dropwise addition of 2 N hydrochloric acid.
25 The yellow precipitate that formed was filtered off, washed with water and dissolved in
10% isopropanol/dichloromethane (50 mL). The organic phase was dried, filtered and
evaporated to dryness. The residue was chromatographed over silica gel using an ethyl
acetate/petroleum ether (1:1) solvent mixture. Homogeneous fractions were pooled and
evaporated, and the residue was recrystallised from dichloromethane/isopropanol to give
30 2—benzy10xy—4—[3-(3,S-dichloro-l-oxy-pyridine—é—yi)—[l,2,4]oxadiazol—S-yi]-éuni‘mo-
phenol as a yellow solid (0.263 g, 49%).

¢} To a stirred suspension of the solid obtained from above (0.24 g, 0.505 mmol) n
dichloromethane (5 mL) at -78 °C under argon was added boron tribromide (0.371 g,



1.5 mmol ) dropwi se. The resulting purple suspension was allowed to stir at
room tenperature for one hour, then cooled again to -78 C and quenched by
the addition of nethanol. After stirring at roomtenperature for one

hour , thﬁrosﬁwﬁ%sg were renmoved by evaporation. The gespl-biddeys! | ow foam

was recrystallised from5 dichl oromet hane/i sopropanol to give the desired
product as a yellow solid (0153 g, 799 of mp. 252-253 C. Exanple 7 10
5-13-(2-Chloro-1-oxy-pyridin-4-yl)-[1I, 2, 4] oxadi azol -5-yl]-3-nitro-benzene-
1,2-diol (conmpound 8, Table 1) a) To a stirred solution of

3, 4- di benZyi mmph5dmptiseb&he oicenitng gupl: STpension 3@s Alswpd jtg stir & room

di met hyl formam.de (5 nL t.r Wl it
1, 1-car bo(r)fwmbﬁﬁe 28 eeﬂo@Sth(eg%g%%fg?gﬁ%;fgmm ?%ﬂg%g bgot}l% ia%c}ll %1%18ft he
m xt ure wasetigdnbl. Ae@r fioFing aerdoautempefaerefop@ne hour, the solvents were removed by

2-chl oro-N -hydroxy-l-oxy-isqnieotinamdine (0.284 g,_1.5 ) .nas added
in one pc?F"t‘ROBEr?OHTheL[T‘%suIrF‘? WP x?’glfoéfvwago i rred atml‘”a@%*h{gg‘ﬁpe%%%re for

thirtysnm ghRseméthaR/i&prophttd: 1© ghrthi BesiredBiotiSet abbtyellow esild (00 5B @, 794N
tenperature, the m xture was poured onto water (100 nL) and acidified to
pH 1-2 by ofFer.dp&pWt e addition of 2 N hydrochloric acid. 20 The mixture
was extracted wth ethyl acetate and the organic extracts were washed with
wat er and brine, then dried , filtered and evaporated to | eave an orange
sol i d thatEsasamle Tecrystal | i sed from di chl or onet hane/ i sopropanol to give
4-[5-(3, 4- bi s-benzyl oxy-5-nitro- phenyl)-[ 1,2,4] oxadi azol-3-yl]

2-chl oro-pyridine 1-oxide as pale orange crystals (0.265 g, 38%. 25 b)
To a sbi rred-gdhidrodroxytpytridin-ot)id, 2ettaiined- appteiit@bagenp-1,D:dpt1 mol) in
di chl or onet hane L"r@t -78 C under argon was added boron tribrom de
(0.59 g, 3°%gpo 1'?5}5 pwi se. The resulting deep purple suspension was
allowed to stir at room tenperature for one hour, then cooled again to

-78 C. The reaction was quenched by the_30 addition t ol nd after
SU1Tr ng B TooDMTa ORIt o SO B MO PHE A H- 0 Bert A BA by

evapor at Qfﬁnetg%lggﬂg.\l%c{g5 gfﬁlga Bd ol 4148 Whe ad@fie] addednflgiihiercle esi due

and re-evapor esidue was triturated with boiling ethanol and
filtersd (WAH#G e sk mntad) igiane porfiondes feanixpro Hae sirss HePMRYUE ISTIPER (0. 12

9. 72% whj Gh. 3eGARASEA%RPAYA A0 mTind @ RAOL 102383001 Gl RO 64 080020

portion. Tﬁe resulfing mixture Was stirred at room temperature for thirty minutes, then at
140 °C for four hours, Afier cooling to reom tempersture, the mixture was poured onto
water (100 mL) and acidified to pH 1-2 by the dropwise addition of 2 N hydrochloric acid.

20  The mixture was extracted with ethyl acetate and the organic extracts were washed with

| water and brine, then dried , filtered and evaporated to leave an orange solid that was

recrystallised from dichloromethane/isopropanol to give 4-[5-(3,4-bis-benzyloxy-5-nitro-
phenyl)-[1,2,4Joxadiazol-3-yl]-2-chloro-pyridine 1-oxide as pale crange crystals (0.265 g,
38%).

25
b) To a stired solution of the solid obtained above (0.25 g, 0.47! mmol) in
dichloromethane (5 mL) at -78 °C under argon was added boron tribromide (0.59 g, 2.36
mmol) dropwise. The resulting deep purple suspension was allowed to stir at room
temperature for one hour, then cooled again to -78 °C. The reaction was quenched by the

36 addition of methanol, and after stirring at room temperature for one hour, the solvents
were removed by evaporation. Ethanol (5 mL) and toluene (20 mL) were added to the
residue and re-evaporated. The residue was triturated with boiling ethanol and filtered
while warm to give the desired product as yellow crystals (0.12 g, 72%) which
decomposed above 300 °C,



44 Exanple 8

2,5-Dichl oro-3-(5-(3, 4-di hydroxy-2-nitrophenyl)-1, 2, 4-oxadi azol - 3-yl ) -4, 6-
5 di et hyl pyridine 1-oxide a) To a stirred suspension of

3- hydr oxy- 4- net hoxy- 2- ni trobenzoic acid (0.900 g, 4. 0,1V

N- di met h§z"|°£§%&ﬁ§3&e (10.35 nL) at roomtenperature M%Tgﬁég@mé&%

1, 1-carbonyi dii m dazol e (1.540 g, 9.509 nmml) in 7.65 m of

NN- di met hyl acet am de 10 dropw se. Af t &f stirring for three hours,
(Z2)-2,5-dichloro-N -hydroxy-4, 6- di methyl nicotinimdamde (1.19 g, 5.107
mmol ) was added in 2.7 ml of N, N-dinethylacetam de in one portion. The
resulting_mxture was stirred for one hour and forty five mnutes then
heat ed at Bx8®pie& or one hour. The reaction mixture was poured onto ice/2N
HC1 mixture. The precipitate was filtered off, washed with water and dried
15 under vacuumto give a yellow solid. Recrystgjli at&gg from

di chl or orréxSlozaiqblprcsb%i—fﬁpf’adwdrogwemtmphenyl)-1=2,4-0Xa iaz0}-3-y1)-4,0

3-(3-(2, 5-4di ,6-djret hyl pyridin-3-yl)-1, 2, 4- oxadi azol - 5-yl ) - 6- met ho
Xy- 2- itﬁ‘g’lb?%}gl é‘%iaO’gé?Fow solid (0.317 g, 18%. b) To a stirred
suspensi on of the solid obtained above (0.315 g, 0.766 mml) in 20

di chl orone ne (4.3 nl) at r J o\ A\ i - Qgen
per oxi de afaggiat i edcm%néﬁ?n(ﬁ?%g]{&gg%%@%&m?}%%gragigu tgilagggrsus ensi on
was cool eghrhdl) OinC raNdiiméthyfabstanidac 10035 anblydti thon| Oemgdaiyre 2WB0 aﬁﬁ@f ) was
added dropwi se. The m xtur S wed .t 0 Lr 4 for
twenty fodrl-grerpmngldimigazolsy lé%vx%s&%{iﬁgg’(’im&n& §§§ iﬁé%%"@%%gﬁ%%wéﬁhe
preci phtatg,was, fiAker edupldy, Weshamew t hourt e(Z)anshdithioesN'-Hizo54.6¢ ude
product was “chronat ographed i n di chl or gnet ha e/nethaﬁpl %?92%) @ﬂxtyre.
Evapor at | simehylpigetininidagtideondl. ave 5.107 mmol) was added ' °

2, 5-di chl gfg;agi?%@%%@%g%%%ﬁe ;oﬁfﬁng?ﬁéf redulttifl) IEQRBQRY ktirred for one hour and

I, 2, 4- oxa yridine 1-oxide as yellow crystals
(0.195 g, f&99five BOnnds then heastd atridd “Sufop ens hol. Bic PABICERFFIOBELPHEEC above

0. 143 q, L _ | | ) o
(0,143 0, G530 1, P PO g 48 5l it E ot on

was added _In one portion followed
by t hasaddinidromcain Rysiveh yelldw sdilb RgerystalBeationion) dichlpiemerheBeispPagRad| ut i on

was heated at 6Q C for twenty-fiv i nut.es, .t | agat. »ooMm
t enper at urg8vand %@ﬁé&l&%@%ﬁ@}%@ ' 'éfy r gigﬁ% e?L%g'tS 3?)?? %SB%E{Y r2 oom
t enper at urg. WP 974 YARRBLIBE@ PT 20686000020 45

b) To a stirred suspension of the solid obtained above (0.315 g, 0.766 mmol) n

20 dichloromethane (4.3 ml) at room temperature was added urea hydrogen peroxide
addition complex (0.231 g, 2.451 mmol). The resulting suspension was cooled to 0 °C and
iriffuoroacetic anhydride (0.483 g, 2.30 mmol) was added dropwise. The mixtfure was
allowed to stir at room temperature for twenty four bours, then water was added and
stirred for one hour. The precipitate was filtered off, washed with water and dried. The

25  crude product was chromatographed in dichloromethane/methanol (99:1} mixture.
Evaporation of pure fractions gave 2,5-dichloro-3-(5-(3-hydroxy-4-methoxy-2-
nitropheny’l)-l,2,4~oxadiazoi~3—y1)-4,6~dimethylpyridme l-oxide as vyellow crystals
(0.195 g, 59%).

310 ¢) To a stirred suspension of the solid obtained above (0.143 g, 0.335 mmol) in
N-Methylpyrrolidone (2.5 mL) at 0 °C under argon was added atuminium chloride (0.056
g, 0.42 mmol) in one portion followed by the addition of pyridine (0.106 g, 1.34 mmol ).
The resulting solution was heated at 60 °C for fwentyfwe minutes, then cooled again to

toom temperature and poured onto ice/2N HCl mixture. Atter stirring at room temperature



for forty-five mnutes, the precipitate was filtered off, washed with
wat er and dried under vacuum The crude product was recrystallized from
di chi oronet hane/ i sopropanol m xture. After drying, the desired corrpound

was obt ab’bfg'ﬂg‘?ﬂ%ﬁ' |l ow crystals (0.101 g, 73% of e%b PdodeobdgC- ) S

Exanpl e e application of the above describ echnlque and

rel ated procedures known to those sk|4led in the art and using the
appropri ate N-hydroxy- | -oxy-isonicotfnani dines, the to follow ng
conpounds were prepared: 3-Nitro-5-[3-(1-oxy- 2-pheny| -pyridin-4-yl)-

1, t2)| 4] Oi(aCﬂJﬁﬁ)@tly#ﬁfeﬂtﬂmtb@ mzetecifita?e Ghofiliered offnwphe@Gith 26tkr Bnddfebapzand 9,
Ta el ) . . .

5- [ 3- ( 2- Fufas Fpe cmdg product wasiTraysiallipe frop dichipromethans/iSopispiol TG | o pen
zene- 1, 2- digi pdryﬁré i d@nﬁd BRPpoROwEs HRABONGelb criabls§0.1P1 g, 73%) of

5-[3- (2 Mor phol 1 n-"4-yl -1 - oxy

pyri di ne- 40y} 330°€ (@eeq] oxadi azol - 5-yl j - 3-ni tro-benzene-1,2- diol, of mp.
277-28Q C (conpound 11, Table 1) 3-Nitro-5-[3-(1-oxy-2

t hi onor phol i n-4-yl -pyridin-4-yl)-[1, 2, 4] oxadi azol -5-yl]-benzene- 1, 2-dioi,
of mp. 2GEes2fiile &E1fconpound 12, Table 1) 20

3-Nitro-5-[3-(l-oxy-2-phenyl sul fanyl -pyridin-4-yl)-[I, 2, 4] oxadi azol -5-yl] -
benzene-1, 2- diol, of mp. 299-301 C (conpound 13, Table 1)

3- Ni tro-5-§3Hel ap@lwat@n piFehe Xyoyryddschibed Aegtnjqup lan@ , r&p@ﬁq:doaamies Eagwh -thenzene

-1, 2-di ol f 5-2 C d 14, Tabl
5-[ 3- (|206 tb}%ﬁé i mﬂ%%%@w’ﬂ%ﬁ(%@ Of§$f)iat?¥‘1 }gd%xg-é alﬁ%}PG%mW}du? ' o- ben
zene- 1,42- diyBhwing SohornM NeredBPnid? C (conpound 15, Table 1)

5-[ 3- (2- Met hanesul fonyl -1 - oxy-pyridi ne-4-yl)-[1, 2, 4] oxadi azol - 5-yl ]
3-nitro-benzene-1,2- diol of, mp. 282-285 C (conpound 16, Table 1)

5-[3-(2- NB§ gr}ﬂeaii angféy:i@%yz_%{&gm@-;} z’i]bxa[dﬁazglrsﬂam)b%@eﬁé’-@% oyl ] -@-nitro

- benzene- conpound 17, Table 1) 30 Exanple 18
3-Nitro-5- 111:15 Zéﬁ—lﬁé}&%‘:(tzmmpmpdﬁoﬁéﬂhw pyridin-3-yl)-[1,2, 4] oxadi azol -5-yl ]

-benzene- %-E’-(ngguran- -yBET%%&J-%%&mﬂ%bﬂz?z %bx%zgpg;ﬂ%%§§%cﬁgé E’IQQQIG/ 000020

15 of m.p. 304-305 °C (compound 10, Table 1) '
5-[3-(2-Morpholin-4-yl-1-oxy-pyridine-4-yl}- 1,2,4]oxadiazol-5-yl}-3-nitro-benzene-1,2-
diol, of m.p. 277-280 °C (compound 11, Table 1)
3.Nitro-5-[3-(1-0xy-2-thiomorpholin-4-yl-pyridin-4-yD-{1,2,4Joxadiazol-5-yI}-benzene-
1,2-diol, of m.p. 260-262 °C (compound 12, Table 1} '

20 3-Nitro-5-[3-(1-oxy-2-phenylsulfanyl-pyridin-4-y1)-{1,2,4} oxadiazol-5-vl]-benzene-1,2-
diol, of m.p. 299-301 °C (compound 13, Table 1)
3-Nitro-5-[3-(1-oxy-2-phenoxy-pyridin-4-y1)-{ 1,2 ,4loxadiazol-5-yl]-benzene-1 2-diol, of
m.p. 245-246 °C (compound 14, Table 1}
5-[3-(2,6-Dimethyl-1-oxy-pyridine-4-yl)-[ 1,2,4]oxadiazol-5-yi]-3-nitro-benzene-1 ,2-diol

25 of, m.p. 280-282 °C {(compound 15, Table 1}
5-[3-(2-Methanesul fonyl-1-oxy-pyridine-4-yl)-[1,2,4Joxadiazol-5-yl] -3-nitro-benzene-~1,2-
diol of, m.p. 282-285 °C (compound 16, Table 1)
5-[3-(2-Methylsulfanyl-1 -oxy-pyridine-4-y1)-{1,2,4Joxadiazol-5-yl]-3-nitro-benzene-1,2-
diol of, m.p. 239-240 °C (compound 17, Table 1}

36

Example 18

3-Niiro-5-[3-(1-oxy-4-triflucromethyl-pyridin-3-y1)-[1,2,4Joxadiazol-5-yl}-benzene-1,2-
diol (compound 18, Table 1)



46 a) To a stirred solution of 3,4-dibenzyl oxy-5-nitrobenzoic acid (0.291
g, 0.769 mmol) in dinethylformam de (5 nL) at roomtenperature was added
1, 1-carbonyl diim dazole (0.131 g, 0.808 mmol) in one portion. After

stirring i y mnutes, N -hydroxy-I 5 86/000020
oxy-4-tr?’vfﬂ02[9%%olgrf§ﬁhyl i coti nani dine (0.17 g, 0.769 mil) was added in one

portion. The resulting mxture was stjrred for two hours and then poured
onto ice-water (100 nmL). The precipitate was filtered off, washed with
water and dried in air to give a white solid (0.192 g, 43%. to b) To a
stirred solution of the solid obtained above (0.192 g, 0.33 nmol) in

tetrahydrofyran (1 | at t enper at ure under. n, .a 1 N
sol ution (9$ %O@épﬁa%a%ﬁ)i%‘hﬂ%ﬁ%ef‘? 3?'(%’31%(’%6?2&%3%@@?%1‘1 Lﬁ’gﬁg? %ﬁg&gtna 1.2
mol ) dr opwhSBylfohlAide St i) A%rodhn kRQRHEIPRIatdded DVenbbgiMdiimitielei xt ur e
was poured onto water (100 nL) and extracted w th dichlor k&ane The
organi ¢ exfidlcestdE ampll HeenaparHOMe St SERIPELIOT finety) BIsSe lY -EREISSHEy

fi1tered andouaRabatadnllimamRBhANE MY 7ebRTH) 46l ailaet Shécortl Tea gel

using a diehl oronethané/ net hanol (@9: 1) solvent m xture as el uent.
Honogenousesulting atikiurswasstiorep forl teg hanes sad lisaipatred oafdos-Water 690 atle- Then

recrystal lised from .dichl or onet hanel i r & in air to gi white solid
3-[5-(3, 4%%‘3}%%3&?;1 g%/r-e -O%t ro-%henyl@%l@% ox}élid?im{:;lz%IgEve .

3-yl}-4-trofspgriem®t hyl - pyridine 1 -oxi de was obtained as a white solid
(0.092 g, 49% . 20 c) To a stirred solution of the solid obtained above
(0.09g, 0.16 nmmol) in dichloromethane (5 nL) at -78 C under argon was

added (por @ 14 i PrearreglesofiBior6o0,thd. Hhd noBthihedrabpwd 8,192 Thel.8Bsmhxobngn pur pl e
suspension was allowed to stir at room tenperature f%@@‘?n%oﬂou#‘m thgn
cool ed agdstrphydofym GOane) EaPePUrRpeTgUENEIEY 255t Tiee fiton "B RaCer .
After sti r%%afﬁgcyﬁ%]n%guﬁ:ﬂ%}?o&ﬁgﬁﬁ rigfdyRrda@hn QNS ROUN.2 HheIPERpNe! Alfervas

, washed wt

filtered o water and” dried at 50 C_under v umto afford
the desir etiringrp ot teaperssire overoighs the BLEGT ovs Pgured ?Q%W%?fa@bl‘bgl% 393 240 C.
o ated praRud: SUE icRforgRier B Sl kAR ORI G EROTE Rtk BRIDRANE and
appr opsi atdieNNBPOL0Ritetbd and/ evaganiedoThawsidds wes chromplegkpiadawernglietofdounds
were pr Qpagsglcgi: a dic 81%?1@/6 1&91? m%thgnci-)rl/ ?J?.z BO GS{JIQIQIQEO %ZSXUIIS as echient. Homogenous
fractions were pooled and evaporated and the residue then recrystallised from
dichloromethane/isopropanol.  3-[5-(3,4-Bis-benzyloxy-S-nitro-phenyl)-[1 2,4]oxadiazol-
3-yll-4-trifluoromethyi-pyridine E-IDXid.e was obtained as a white solid (0.092 g, 49%).
29
¢) To a stirred solution of the solid obtained above (0.09g, (.16 mmol) in dichloromethane
(5 mL) at -78 °C under argon was added boron tribromide (0.16 g, 0.64 mmol} dropwise.
The resulting purple suspension was allowed to stir at room temperature for one hour, then
cooled again to -78 °C and carefully quenched by the addition of water. After stirring at
25  room temperature for one hour, the precipitate was filtered off, washed with water and
dried at 50 °C under vacuum to afford the desired compound as yellow crystals (0.048 g,

79%) of m.p. 239-240 °C.

Example 19-35

30
By the application of the above described technique and related procedures known to

those skilled in the art and using the appropriate N’-hydroxy-1-oxy-isonicotinamidines,

the following compounds were prepared:



47 5-[3-(5-r3rono-I-oxy-pyridin-3-yl)-[1,2;
4] oxadi azol -5-yl]-3-nitro-benzene-1,2-diol, of mp. 258-260 C (conpound
19, Table 1) 5-[3-(6-Methyl-I-oxy-pyridin-3-yl)-[1,2;

4] oxadi agg| G@é&i!ﬂsﬂ -nitro-benzene-1,2-diol, of mp. R2sBLR0becesoMmpound
20, Tablé°D)

5-13-(4-Methyl -1 -oxy-pyridin-3-yl)-[1, % 4] oxadi azol -5-yi]-3-nitro-benzene-
| ,2-diol, of mp. 297 C (conpound 21, Table 1)

3-Nitro- 5 [ 3- (1- oxy-5-phenyl -pyridin-3-yi)-[1, 2, 4] oxadi azol f”] benzene-
1, 2-di ol , 5dB-(5-Brdmo-288y-D8HIE-I-giihddectad2z0l-Fathi- bmlI)O-?En{E@S(W-@h or 0of - oxy

pyr|d|n3yl) 4] oxadi -nitro-benzene-1,2-diol, of 10 mp.
269- 270 c‘%&é%&ﬁﬁcp%fé ﬁ‘nggd %}?‘b% %3 (2- Cbl or o- | - oxy

pyr i di n- 3syi)eMetidi4laxadirazcs-vh- {YQ]4-}<§ca&iaizdid-§ﬂthmtebdnz@aedﬁ Difolof ofn p.
265-267 C (conpound 24, Table 1 }3(2 Chl or o- 6- net hyl - | - oxy
pyri di n- 3Tp)32pB29 Qiegma%%ﬁhs L? 3-nitro-benzene-1,2- diol, of mp.

218-220 C ( Eﬂlﬂ&lﬂ{}% = 234113 4 adzazop 5-y1}-3-nitro-benzene-1 2-di01, of
5-[3-( I\/brpgo I n- N pm %}[ I ) Y% 4] oxadi azol -5-yl]-3-nitre-

ridin-3-y

benzene- | pRp. 2197613[00@@11@23],7@%71'7 IC(corrpound 26, Tabl e 1)
5-[ 3- (6- Met,hyl y -
4] E)XG.EZII ayé 1{\HS(r §U[I]3 @%y{?(t thegg%%‘@é dflyg %%ﬁgi%xahl%& ™ yI} b%ngzn 262 reh (coﬁ{)ound ,
27, Tabl enip. 288-289°C (compound 22, Tabie 1) .
3-Nit 5- trifl -5-yl
Cbenzene. 13- GEH oS 903 s S(ﬁb%a%on%ﬁ%%ﬁf"—]‘%éﬁﬁg' gy
5- [3 (2- N%{%y;lgg]gmy@!(c@, g@uﬁqu@mtmyl pyri di n- 3- yI) [1,2,4] oxadi azol 5-yl

-nitro- benzene-

3- ( 6- M&tiRyR-Chloseny= %ytﬂﬁ’iﬂfi}%%ﬂégﬁ%’é Cﬁéiﬁlé nd '9 3 §3! g? |-5-yl

]-

5- [

]-3-nitro- %@?ué ahdz@f By 250-252.5 C (corrpound 30 Table 1) 25
5-13-(2, GHbQ?ﬁgt hyl - ngjo- -trlifal uo?omat hyl - pyri d 1,2, 4 xadi azol

5-yl]-3- ﬁr[ﬂﬂb-Chbewien@hﬂ-Eom nyndlwﬂﬁ)p[lﬁzﬁgxaé@@dé (’}ééﬁﬁ%%r&lﬂlzﬁ&e‘ able 1)

5-[3-(2 hyI P f remet hyl - pyridin-3-yl)-[1, 2, 4] oxadi
azol - 5- y:v%1 Fros gg%z(gﬁ%poéﬂ&% TI,aH%f?m p. 256-256.5 C (conpound 32,

Tabl ed) 5-3- (2-Morphoim—4-yl 1-oxy-pyridin-3-y1)-[1,2,4]oxadiazol-5-yl}-3-nitro-benzene-1,2- .
270l -5yl [0 SRV 3 Ben Lt 2 P 3T T b, 237239 C {compound 33,
Table 1) s5j3- (6—Methylsu}fanyi- -oxy-pyridin-3 -yl) [1,2.4}oxadiazol- :>-y1] -3-nitro-benzene-1,2~-

;)]'c\ll tmr o- 3[ 3- (of}é);y%gyzléggcl(&mpoun& 3h lragle%])oxadl azol -5-yl ] - benzene- 1. 2-di ol ,

p .

3-Nitro-5-[3-(1-oxy-6-trifluoromethyl-pyridin-3-y1)-[1,2,4] oxadiazol-5-yl}-benzene-1,2-

20 diol, of m.p. 269.5-271.3 °C {(compound 28, Table 1)

5-[3-(2-Methyl-1-oxy-6-trifluoromethyl-pyridin-3-yl)-{ 1,2 ,4Joxadiazol-3 ~yl}-3-nitro-
benzene-1,2-diol, of m.p. 240-242 °C (compound 29, Table 1}
5-[3-(6—Methyi—1~oxy-4-triﬂuoromeﬂ1yl-p}fridin-i%-yi)-[1,2_,4joxadiazol-5-y1}-3-nitro-
benzene-1,2-diol, of m.p. 250-252.5 °C (compound 30, Table 1)

25 5-[3-(2,6-Dimethyi-1—oxy—4—triﬂuoromethy1-pyridin—3-yI)—[1,2,4]0xadiazal-5-y1}-3~nitro-
benzene-1,2-diol, 6f m.p. 252-253 °C (compound 31, Table 1)
5-{3-(2—Methyl-1-0xy—6-phenyl—4-‘triﬂuoromethyl-pyridin-3—yl)-[1,2,4]0xadiazol-5-yl}—3-
nitro-benzene-1,2-diol, of m.p. 256-256.5 °C (compound 32, Table 1)
5-{3-(6—Methy1-1-oxy-?.-phenyl-4—triﬂuoromethy1-pyridin-B-yi}—[1,2,-4}oxadiazol~5-yl}-3-

30 nitro-benzene-1,2-diol, of m.p. 237-239 °C (compound 33, Table 1}
3-Niiro-5-3-(1 -oxy-guinolin-4-y1)-[ 1,2,4Joxadiazol-5-yl]-benzene-1,2-diol, of m.p. 306-

307 °C (compound 34, Table 1)
3-Nitro-5-[3-(1-oxy-quinolin-3-yl)-[ 1,2,4Joxadiazol-5-yl}-benzene-1,2-diol, of m.p. 276~
277 °C {compound 35, Table 1}



33 307 C (conpound 34, Table 1)
3-Nitro-5-[3-(1-oxy-quinolin-3-yl)-[1, 2, 4] oxadi azol -5-yl ] - benzene-1|, 2-di ol
, of mp. 276- 277 C (conpound 35, Table 1) WD 2007/013830

PCT/ PT20 48

3-Ni tro%%g’?(%g%)%y 2-trifluoromethyl-pyridin-3-yl)-[1C2 4] oxad azol -5-yl |
- benzene-1,2- diol, of rn.p. 25 3-254 4C8 (compound 42, Table 1) Exanple 36
5

5-[3-(2-Brono-6-net hyl -1-oxy-pyridin-3-yl)-[1, 2, 4] oxadi azol -5-yl]-3-vitro-
benzene- 1,32xit@143-(1CROEAR Rt dit3-)-[ (T4 joxadidzol-84jSBhishe-Q[2- Of

3, 4- di benzyl oxy- -énli t robenzoi c a-(l:s??!yﬂl. 3@2){9,2?%}. 576 n’rr%?)1 in 10

di et hyl f g I5BERSALE (eampoypdt.ciebleriat ure was added

1, 1-carbonyl diim dazole (0.667 g, 4.113 mol) in one portion. After
stirring for ninety mntes, 2-bronp-N - hydroxy-6-methyl ni cotinam di ne
(0.946 g, Bkainbde 3ol ) was added and the m xture was stirred overni ght

t hen p?ured onto water (100 nL). Brine (10 nL) was added and the
precipftate was filtered off, washed with water and dissolved in

di chl or omest 38D r6mO-6nhgthyil boTheymtiganil el 1l 24lexadiaas!- walg Bedirevbeirenal .&f  and
bri ne, th%{i] (gried (&\I& er )., filtered and evaporated to |eave a white

- f oam (1. 9fi¢} (cagppyn ‘?’ #8td)sol ution of the solid obtained above (1.91 g,

3.23 mml.) in dinmethylformam de (30 nmlL) was added 1, 1-carbonyl dii m dazol e .

(0.576 g, 3.55 mml) and the resulting 20 mxture was stirred at 120 C
for three dhdgrastimen spluten aidd-dirnadery-S Hpberrraifsr at dre .35{553@%%0 Fht o

i ce- er 4 E@E{g i dirfi 5 { B&ddr OPWLSE ghithgie of 2 N
hydrg? Iorciﬁlglégjg%;& e %@X{Z%? é‘%&i‘%@%ﬁ%ﬁeﬁ% tlaﬁd.di chl or oﬁ%iﬁhane and the
organi c d866Ag ¢ MeremaBsirethonpetionatfer stirtng fomainetyhaipiehy LegonndPsor)
filtered and evaporat.ed to_ . o) l.i,d. ki i from
di chl or ong’r‘fﬁ%?ﬁ%“%é‘{‘%@ °°%%a\17‘1e1&§8¥§??§?=4‘?g{%ﬁﬁé’gbﬁ%ﬁ o%%{‘?éﬁlﬁi’%@?épﬁgﬁw )- [
1, 2, 4] oxa¢liraz oberdighi heR pbudwné metehy160pwi).dinre @6 mh) wes adrdyd 200|the

0.702 g, 38%.. c) Tq a ,stirred solution of..t ol i.d.0 .ned e
go. 609 g, 1% @teﬁ%lﬁt@e&‘f O% W@ﬁ%@r%?ﬁt%@%(%ggﬁgma‘#g}l%r%%%%pg?a fe was
added 1yr earrRy S5 6L Bybewaxwderca ddit Warr 230 beinaphaxdfal B26SQ,), BliGFD andol ) .

The resulting suspension was cool ed t% g C and
evaporated to leave a white foam (1.91 g, 90%).

b) To & solution of the solid obtained above (1.91 g, 3.23 mmel) in dimethylformamide
(30 mL) was added 1,1-carbonyldiimidazole (0.576 g, 3.55 mmol) and the resulting
20 mixture was stirred at 120 °C for three hours, then allowed to cool to room temperature.
Poured onto ice-water {150 mL) and acidified to pH 1-2 by the dropwise addition of 2 N
hydrochloric acid. The mixture was extracted with dichloromethane and the organic
extracts were washed with water and brine, then dried (NapSOy), filtered and evaporated to
leave an orange solid. Recrystallisation from dichloromethane/ethanol gave 3-[5-(3,4-bis-
25  benzyloxy-5-nitro-phenyl)-[1,2,4Joxadiazol-3-yl}-2-bromo-6-methyl-pyridine  as  an
~ orange solid (0.702 g, 38%).

¢) To a stirred solution of the solid obtained above (0.609 g, 1.063 mmol) in
dichloromethane (15 mL} at room {emperatine was édded urea hydrogen peroxide addition
38 complex (0.525 g, 5.579 mmol). The resulting suspension was cooled to 0 °C and
triftaoroacetic anhydride (1.12 g, 5.314 mmol) was added dropwise. The mixture was
allowed to stir at room temperature for five hours, then the insoluble material was filtered
off and washed with a small volume of dichloromethane. The combined filtrate was stirred

with 2 10% aqueous solution of sodium metabisulphite (10 mL) for fifieen minutes to



trifluoroacetic anhydride (1.12 g, 5.314 mmol) was added dropw se. The
mxture was allowed to stir at roomtenperature for five hours, then the
insoluble material was filtered off and washed with a small vol une of

di chl oro he conbined filtrate was stirred ueous
solution o ﬁ@@ F%-rgn met abi sul phite (10 nL) for fi ftee#ér#}%%tﬂi@@@gm
20071013830 PCTI PT2006/ 000020 49 destroy excess peroxides, then the
phases were separated. The organic pha$® was washed with water, a

sat urated aqueous sol ution of sodium bi carbonate, water again and bri ne,

then dri edddshe2&04ds, pefdxides Beh @0 $havaPRfcAfdatbd Tl'heaw%n@ pHasd RasRhdHdd

Recrystallisation twice _fromdichloronethane/ethano ave
3-[5- (3, 4- Witk V\@@ﬁ,z%/ pqgg@teg_aﬁpqqug)sglﬁgwy Py saglium bicarbonate, Water again and brine,

[ 1,2, 4] oxaglhazel aggd.;; a8 @visﬁfaj?éﬁ! to@aaw gwme éoqugs!&%t ahyxabﬁ gwiLystals

(0. 344 g, 55% a stirred ution o he so I ned above
(0.337 g, wB72 mqrbﬂo)onnqﬁhandﬁe&m@r omgeviane - n§e€3mt§1s-écnzym8y@-mmrierafﬂ)gon was

added hor Olgé 4b5000 gﬁglﬁ —bza%o-%-me gl rﬁ%@%ﬁmer a%ﬂ)de A 0pWS %gfsghse r(iﬁ ?%{l fing

purpl e "sus |on was ure for on

cool ed agaidtxto -78 C and quenched by the addi ti on of nethanol. After

~stirring at roomtenperature for one hour, the solvents were evaporat ed.
Et hanol (5 nlL) and toluene (20 nmL) were added to the residue and

re- evapor atjedo dhgirk@Sdoftition\as t5d isbhi@ obtdifkdd @bdvi NQ@. mhgmmlsvanﬁzﬁdzj tigred -
while still warm After dr t he desired corrpoun was - 15 obtained as

orange cry&tipremeang GgngG% 8oF wadst azgep ving added @@%ﬁ#@lﬁ!ﬁeﬂ By &he
appl i cgti @s@&mfoi}%ﬂﬁay@ THE RGBS JubRCIANEn 3RdsthRl 3t REmRERSEIMFLE KNOWN

to 20 those skill n the art and using the appropriate

N - hydr oxyengihovt, itheeniogled egaintthe 78 f’@lané\nﬁmh@bbmﬁmrﬂd@tmmé mythapely ddter
5-[3-(2- 11-3-

i1 o- benzensirt sbofl sRbeuie boP S Dl Botieol A bl Bels gy 15
5- [ 3- ( 2- Bramdueldsie-(80 nl) lweke éddeoky:r thy resttua e84 wldvapdraidd Atexeddimaeds-sherpll | - 3- ni

grﬁh ??2%?@ Ji’fg eg?gllﬁgffﬁgﬁaé é?‘*fﬁ*f“? 2 (A%%na%ﬁlﬁgggﬁgf%- g O{‘n%?ﬁﬁenedl 0

|, of mp. ob?a%%d aSolaapnResad (8987 d@&bb@ olin.p. 246-247 °C.
3-Nitro-5-[3-(I" -oxy6tr|fluororrethyl pyrldlne3ylrrethyl) [
1, 2, 4] oxadi azol -5-yl]- 30 benzene-1,2-diol, of mp. 195.2 C (conpound 43,

Tabl e 1) Example 37-41

" By the application of the above described technique and related procedures known fo
20  those skiiled in the art and using the appropriate N’-hydroxy-nicotinamidines, the

following compounds were prepared:

5-[3-(2-Chloro-4,6-dimethyl-1-oxy-pyridin-3-yD-[1,2,4]oxadiazol-5-yl]-3-nitro-benzene-
1,2-diol, of m.p. 234-235 °C (compound 37, Table I}

25 5-[3-(2-Bromo-4,6-dimethyl-1-oxy-pyridin-3-y1)-[1,2,4Joxadiazol-5-y1}-3-nitro-benzene-
1,2-diol, of m.p. 203-207 °C (compound 38, Table 1)

3-Nitro-5-[3 (1’-oxy -pyridin-3-yimethyl}-[ 1,2 4}oxadiazol-5-yl]-benzenediol, of m.p. 232

°C (compound 39, Table 1)
3-Nitro-5-[3-(1’-oxy-6-trifluoromethyl-pyridine-3-ylmethyl)-[1,2 4Joxadiazol-5-yi}-

30 benzene-1,2-diol, of m.p. 193.2 °C {compound 43, Table 1)
3-Nitro-5-[3-(1"-oxy-S-triflucromethyl-pyridin-2-yloxymethyl)-[ 1,2,4]oxadiazol-5-y1]-
benzene-1,2-diol, of m.p. 222 °C (compound 44, Table 1)

Example 42



3-Nitro-5-[3-(1"-oxy-5-trifluoronethyl-pyridin-2-yloxyn(-,thyl)-[1,2, 4]
oxadi azol -5-yl]- benzene-|,2-diol, of mp. 222 C (conpound 44, Table 1)
Exanple 42 WD 2007/ 013830 PCT/ PT20061000020 50

4]oxa 1'azo ? yI] 3- n|trobenzene- 1, 2-diol (conpound 40, Table 1) 5 a)
To a stirred solution of 3,4-dibenzyl oxy-5-nitrobenzone acid (0.945 g,
2.49. mmol ) in dinethylformamde (10 ﬁ@) at room tenperature was added
1, 1- earbonyl diim dazole (0.465 g, 2.87 mml) in one portion, and the
resulting mxture was stirred for two hours, whereupon

e e SR T G e e

t enper at ur Qi @Y ghb, TNt hen poured onto water (150 ni). Brine (10
m.) was ac}?e% nﬁﬁ% resultl ng precipitate was filtered off and washed

with water. The solid was then dissolved in dichioronmethane (50 nL) and

L o1 gani¢ ARG A RE 1Pd A MRLPS AAShoREfGid (0ot 91 sthml il o o0

and- evapor ve an of f e solid @g 15 To a
stirred saihméthﬁfbmhmidee(lﬁomuj ab e nw@mewesaa dgl, l—ﬂm?%fk#ﬁﬁmzq}%

~ tetrahydr nL roomte ?%{ I N
sol ution’ gé%f&ég—g ) |uﬁ ﬁ%ﬁ%ﬁé&é{ﬂﬁmg% ra %&%?Hran (2. }(73’“%{ 2.47
mol ) . Af tyferdabbit ngftgn@.N’-hy@@m-uﬁmm;ﬂmmumdgh@ 74 o2 .87 mowal) Blaack
reaction m xture was poured ontq wat.er tract
di chl or omefghi O%Bc’rg%a T 93?’?%5“&%%%" \%ﬁ%‘ﬁ%dd?%\,{%frh)% 5% tt%gpwa ®bri ne,
- then dpi edwedidnt, %@%&{lgoﬁ!@@ﬁfoaw@@r tool ﬁa,yeamaou@vmmwas aBdieti, taind nthof
di chl or onet hane (4 dleag¥ ether (4.m) use? Fr]g}atlon of .a
preci pi tatrastlﬁfhatprewm@tefmst%ﬁé@ endaerhp@ 2E9) 74T ﬁéeeﬂ if BRSOl .
3-[5-(3, 4-Bi b shed with water and brine, th
phenyl) - [fnéfh‘f%oxa%%l%)ég?&?ﬂ;ﬁ@&l? grrg('gurlrltg);-p as&% V'Ersalstmr]% rreétvﬁ1 I‘-Na;rr?ndl rliqemvvagcl
obt ai ned alied, fikaglemd sedrochidop 829e g oFSohite solixl ()40 9 E%tl rred sol ution of
t he pyridine obtained fromabove (0.621 g, 1.033 mml) in dichl oronethane

(20 nmL) at room tenperature was added urea hydrogen peroxide conpl ex
(1.01859, 5h0T825 rgmdded $olutivme opahs isolid Jhteinedsbbrd My 38usp@idh omnwdls kool ed

in an ice-water bath and trifl uoroacet h r|de 1)
was added 'EFEy oggan@npﬂga’;ggm FrRg §'\5 "WES s%?cf?gei ingﬂ% d?g})d

for fift e%&ﬂuﬂﬂgﬁﬁoﬁﬁﬁ fidoshe &l {emdh&mmat(m/ ml, 2.47 mmol). After stirring at

room iemperature overnight, the almost black reaction mixture was poured onto water

(150 ml) and extracted with dichloromethane. The organic exiracts were washed with

26 water and brine, then dried, filtered and evaporated to leave a brown oil. Addition of
dichloromethane (4 mL) and diethyl ether (4 mL} caused formation of 2 precipitate that
was filtered off and recrystallised from isopropanol. 3-[5-(3,4-Bis-benzyloxy-5-nitro-
phenyl)-[l,2,4]oxadiazol-3—yl]-2-bromo—4,5,6-trimethy1~pyﬁdine was obtained as a beige
solid (0.879 g, 65%).

25
¢) To a stirred solution of the pyridine obtaingd from above (0.621 g, 1.033 mmol) in
dichloromethane (20 mL) at room temperature was added urea hydrogen peroxide
complex (1.018 g, 10.82 mmol) in one portion. The resulting suspension was cooled in an
jce-water bath and trifluoroacetic anhydride (2.23 g, 10.62 mmol) was added dropwise.

30 The resulting suspension was stirred in the cold for fifteen minutes and then allowed to stir
al room temperature overnight. The insoluble material was then filtered off and washed
with a small volume of dichloromethane. The combined filtrate was stirred with a 10%
aqueous solution of sodium metabisulphite for fifteen minutes and then the phases were

separated. The organic phase was washed with water, a saturated agueous solution of



at room tenperature overnight. The insoluble material was then filtered
off and washed wth a small volunme of dichioronethane. The conbi ned
filtrate was stirred with a 10% aqueous sol ution of sodi um netabi sul phite

for fift ] s and then the phases were separat #ani ¢ phase
g I

was washed w wat er, a saturated aqueous solution o 013830
PCTI PT2006/ 000020 51 sodi um bi carbonate, water again and brine, then
dried , filtered and evaporated to | ea¥le a foany pale orange solid. This
solid was chronmat ographed over silica gel using a petroleum ether/ethyl

acetat e ( ljodihmbiXdrdBtedSvakth u%a@l& and QERIGRA WS P! AHMEd asPRaprieN & Ichi@gt i ons
wer e pool ed and evaporated. 3-] 5-0%3, 4- Bi s- benzyl oxy-5-nitro-phenyl) 5
[ 1, 2, 4] oxal@ray dlale3 oanpe Zoh.ofbis 4505d 6wey ichiomangiapiied divere slice gel asipgs &

obt ai ned | ) i 9 stisbred

sol ution ?&?ﬁ{éﬁso ?IQB%L? ‘é‘?‘%‘éﬁ%%@%&%i@é’g‘; 38@\2’%67@0%%%%%&%&)11 _ :

di chl or onetdetiores (weenifocktd - #8! Cevmpdetedar Gdh-(GdBisticenionpdentre-phdmdni de
(0.66 g, ..633 | r Opwi Th esulting d p ensi on
e ol Ponddr i SoSRr R SR i PR, SRR R (S HIRERTL 0T
- 78 C andatzarctbwisdld @Bdoghetbshy the dropwi se addition.of nethanol. After

stirring at roomtenperature for -one hour, the solvents were renoved by
.evaporation. Toluene (20 nL) and ethanol (5 nk) were added to the.residue

and re-.evaporatLdurddeolgol! 6f M ¥elhd WSkl Bboves((L3dst By at®ed winidd) kigi | i ng
15 ethanol (15 nmL) and filtered whilst warm The desired_product was
obt ai ned dichiprgraptheng (1§gmly af 6781% vider 2ozpn wes addsd bemon Yibmpmgde £9.-861H. e

43-46 10 %yssta%aygkapwei 4o -Eeifs 1R daDMEo1d SRGRARGOWALARNG 48 st b &h at ed

pr oceo}ur es known t hose s l'ed 1n’the art and using the appropriate
N - hydr oxyempagtierfarions heyr, thes coplsf laguii g < 8o und sawéilly queeqhad &y the

5-[ 3- ( 2- Q-4 5.6-1r] Lo | eoxy=pyri di p=3-yi) -

7570 oxacr bl aiioe 5t TRBGL ARRY B ok ¥onlodmare 5y ons how, he
(conpound sdlventd alsteereipved by evaporation. Toluene (20 mL) and ethanol (5 mL) were added
5-13-(2,5-Dichl or.o-4, 6-di net hyl.- |- oxy-pyridin- 3- - 2, 4].oxadj azol - 5-yl
Pt ot Er onbiiaae Shr AR, it el St o Bt iR Y
3- Ni t n9- S-chdndi415 afiz)tank TRichdl wiilsO¥impYTHe Heiredt Woduck Wad o¥hipyadi azeliow-yl]-b
enzene-1,2-diol . mp.  255-256 C (conpound 46, Table 1) 30 ~

5- [ 3- ( 2- BBt L2 Bgéléaf}eé}d?‘ﬁ?e%%ﬁ- | - oxy-pyridin-3-yl)-[

1, 2, 4] oxadi azol -5-yl ] - 3-

Example 43-46

20 By the application of the above described technique and related procedures known to
those skilled in the art and using the appropriate N’-hydroxy-nicotinamidine, the

following compounds were prepared:

5-[3-(2-Chloro-4,5,6-trimethyl-1-oxy-pyridin-3-yl)-[ 1,2 4 ]oxadiazol-5-yI}-3-nitrobenzene-

25 1,2-diol, m.p. 246-247.3 °C (compound 41, Table 1)
5-[3-(2,5-Dichloro-4,6-dimethyl-1-oxy-pyridin-3-yi)-[ 1 ,2,4]Joxadiazol-5-yI}-3-
nitrobenzene-1,2-diol, n.p. 237-240 °C (compound 45, Table 1)
3-Nitro-5-[3-(4,5,6-trimethyl-1-oxy-pyridin-3-yi)-[ 1,2,4 joxadiazol-5-yl]}-benzene-1,2-diol,
m.p. 255-256 °C (compound 46, Table 1)

30 5-[3-+(2-Brome-5-chlore-4,6-dimethyl-1-oxy-pyridin-3-yi}-[1,2,4}oxadiazol-5-y1}-3-
nitrobcﬁzene-l,?.-dioi, m.p. 227-228 °C (compound 47, Table 1)



nitrobenzene-1 2-diol, mp. 227-228 C (conmpound 47, Table 1) WO

2007/ 013830 PCT/ PT2006/ 000020 52 Exanple 47 As an exanple of a conpound
of the general formula (1) having a 2H pyrazol -1,5-diyl noiety as central
unit, 3- akﬁhﬁmgﬁig (1-oxy-2-trifl.uornethyl - yr|d|n BPdﬁQTﬁ&hﬁMﬁ@zol 3- 5
yl]- benzene 3 was prepared by the foll ow ng procedure: a) To a
stirred solution of

1- (3, 4- di met hoxy- 5- ni t r o- phenyl ) - 3- di n&4 hyl ani no- prop-2-en- 1-one (0.5 g,
1.79 mol) and (2-trifluoronmethyl-pyridin-3-yl)-hydrazine (0.33 g, 1.87
mol ) in ethaspit 4110 ml) was added 10 drops of concentrated hydrochloric
acid and 10 the m xture was heated at reflux for two hours. The m xture
was allowed to cool to room tenperature and the resulting precipitate was
filtered off s, washed [ _

3-[5- (3, 4- M m) hoxy- 5 ghtelch ?“g’wﬂ;ﬁé i @%gnér;%z%%ﬂ% }fﬂ g¥fig & 2ti-pyrazol1,5-diy}
trifl uor ormeibsyl aspyenimdl mreit, 8- I@@ é-[z-(BQ% 2-trifpcppetipl-pyrisiin- &y Ai-pyrazol-3-
3-[5-(3 Xy -2-trifluoronethyl -

pyri di ne (581 @%&&% I g’f’ﬁ]%‘g ?‘}eggg@%%ﬁﬁ%lg%ﬁﬂe% %ﬁ% 10n1_) cooled in an

i ce-wat er bath was added ur ea- hydrogen peroxi de conplex (0.26 g, 2.76

nmmol ) in on ortiqgn 0 oroa etic.a de (0.5 , 2.52
o) ot B Seied o lin e R b e S P g PR

t enper at Ufleozﬁv‘%(ﬂ Bi ghti, :@ndnﬁlbgnaﬁ& e{%ﬁﬁ@rb&hé@ylﬁ@h@m@lyl)m@&aﬁmht @rxd 20 of f.
The filtrate was washed with water and brine, then drjied over anhy r ous

sodi um sutpharel i Fﬁh%r&l é%p Bkl ey acb’l@ii 4P seprs oF pengenitalsst hydrocherie acid @nid

Recryspal IthSatias vk eeate@meﬂek R iHOhEEY. The mixtyrs was aliowed to cool o room
3-[5- (3, 4-di net hoxy-5-nitro-phenyl)-pyrazol-1-yl]-2-trifluoronethyi -

pyri di ne ZYeropdargtere apd e rgsul@Bogrecipiite yayfliuedydh svashedowith ethanol and dried to
I

m.) was gB2%)ed at 140 C for one hour and then allowed to cool to room

tenperature. The m xture was then poured onto ice-water (100 nmL) and the
resulting yellow precipitate was filtered off, washed with water and

driediso @)Ve BsétifidrooD3{2% H@mh&cyts-hﬁﬂougnmsﬂ} pyrhzdV 1D MrifBaordifethyl-
)lélc%-/ %%8)6%)% éé%%/ﬂ! % benz% Ie(i)"{l)metgan%%(()g ?Zg/gled I\QD anzlgeinr%tgrl gf?ﬂ? '?NB.S
added urea-hydrogen peroxide complex (0.26 g, 2.76 mmol) in one portion foliowed by
trifluoroacetic anhydride (0.53 g, 2.52 mmol) dropwise. The resulting mixture was

allowed to stir at room temperaturs overnight and then the insoluble material was filtered

20  off The filtrate was washed with water and brine, then dried over anhydrous sodivm
sulphate, filtered and evaporated to leave an off-white solid. Recrystaliisation from
ethanol afforded 3-[5-(3,4-dimethoxy-5-nitro-phenyl)-pyrazol-1-yi}-2-trifluoromethyl-
pyridine I-oxide, 0.34 g (65%).

25 ¢} A suspension of 3-[5~(3,4-dimethoxy-5-nitro-phenyl)-pyrazol-1-yl}-2-trifluoromethyl-
pyridine 1-oxide (0.3 g, 0.73 mmol) in 48% aqueous hydrobromic acid (10 mL) was
stirred at 140 °C for one hour and then allowed to cool fo room temperature. The mixture
was then poured onto ice-water (100 mL) and the resulting yellow precipitate was filtered
off, washed with water and dried to give 3-nitro-5-[2-(1-oxy-2-triflucrmethyl-pyridin-3-

30 yD-2H-pyrazol-3-yl}-benzene-1,2-dioi, 0.16 g (57%).



As an exanple of a conpound of the general formula (1) having a

1, 3, 4-oxadi azol -2,5-diyl noiety as central unit,
3-nitro-5-[5-(l-oxy-2-trifluoromethyl-pyridin-3-yl)-

[1, 3, 4]0 yl ]-benzene-1, 2-di ol was prepared W ng
procedur e: qk?ﬁ%&ﬁﬁxture of 3, 4- dlnethoxy 5- nltrobenzéﬁ%mﬁgﬁ%&?%bg g, 2.34
nmmol ) and 1, 1-carbonyl diimdazole (0.42 g, 2.59 mmol) was heated in
tetrahydrofuran (10 nL) at refiux for5% hree hours and then cool ed to room
tenperature. 2-Triluoronmethyl-nicotinic 10 acid hydrazide (0.53 g, 2.57
ol ) was |Bedfde 4 one portion and the yellow sh m xture was stirred at
refl ux overnight and then allowed to cool to roomtenperature. The m xture
was poured onto cold water (100 nl) and the copious precipitate was
filtered t -

2111 uorore DRt aot Rl Rl ) Rl o 13 onadicsol-25-diy
benzoyl ) - hlwiﬂam des, Ogcehiraly (1@% 155111@) SAS<UropeRsiideeromethyl-pyridin-3-yl)-

nyar azf do (o ROt v BB reR TR SR L bR VL

stirred at 130 C for three hours beconing a pale yellow solution. The

i xt | | owed t | t th
or wat ot & 200 T T ST BT SE hasi B0 (FFY « br GpbFnoladibd wi th
wat er and Idlr-béﬁbntyﬁinﬁhd&oﬁ b22(3, A58 iRl rarxy héutdal hrtewbawduhn (10 mL) at

[1, 3, 4) oxadi azol - ]-2-trifluoronethyl-pyridine, g 9% nL To a
stirred saFid Bh ﬂB‘?e h@%%@@%@ﬁ%@ ﬁmpns tqﬁﬁe%ursheﬁyﬁ)mpm yl-bicotinic

1,3, 4] 9xa%ﬁ§§h:a%1d¥|(é) 5?3 2 B15h o085 QHE aalg )b BoftBn Gla 8% GblloishigEme) |

di chl oronet h cooled in an 25 ice-water bath was added urea
hydr ogen p’@s@mr@t’eat@@m @xrright 284 ghen 2llaBedipsioy! o mown éensratitent Heghikbwed by

L L or 0368 b AR08 i o B8 SRl pHSOI 88 oFli LESULELAD
i nsol ubl e witi watenbnd &m% tbi ditec?-eddfhwfrémetijieniatinter mchmsﬁrméthﬁ nihrwvat er
and brine, thep.dried over hydrous sodi um sul phate, filtered and
evaporate&’?ﬁ’ éﬁ@@mgﬁq5 8&ﬁr%e solid. Recrystallisation 30 from et hanol
af forded 3-[5-(3, 4-di net hoxy- 5- nitro phenyl) [ 1,3, 4] oxadi azol - 2-yl ] - 2-

trifluoronethyl- pyr|d|ne 1- oxi de, (839 ) uspensi n of
3-[ 5- (3, 4-PdiBsRERpRetn- %nrwaEﬂ%w qoﬂﬁwsﬂ%ﬁ ?axé%g Q%ﬁfﬂ?

ysﬁﬁutrg enzoyl)-
trirluor onglyhvl | N84 L@ $3adM0InT J WadstiMed e 80 of 48%
hydr obr o B S 055 0% bl fopticdeeittorihidiad Sy P L & 3006
hydr ogen tfmﬂwehqum Sewrting achade yellav ol Hég trakitusg “@aeﬂwed to cool to

Toom temperature and then poured onto ice~water (200 mL). The white precipitate was
20 filtered off, washed with water and dried to give 3-[5-(3,4-dimethoxy-5-nitro-phenyl)-
[1,3,4)oxadiazol-2-yI}-2-triftluoromethyl-pyridine, (.48 g (84%).

¢) To a stirred solution of 3-[5-(3.4-dimethoxy-5-nitro-phenyl)-{ 1,3,4]oxadiazol-2-yl]-2-
trifluoromethyl-pyridine (0.45 g, 1.13 mmol) in dichloromethane (10 mL} ) cooled in an

25 ice-water bath was added urea hydrogen peroxide complex (0.23 g, 2.45 mmol} in one
portion followed by trifiuoroacetic anhydride (0.47 g, 2.24 mmol) dropwise. The resulting
mixture was aliowed to stir at room temperature overnight and then the insoluble material
was filtered off. The filirate was washed with water and brine, then dried over anhydrous
sodium sulphate, filtered and evaporated to leave an off-white solid. Recrystallisation

3¢  from ethanol afforded 3-[5-(3,4-dimethoxy-5-nitro-phenyl)-{1,3,4joxadiazol-2-yi}-2-
trifluoromethyl-pyridine 1-oxide, 0.39 g (83%).

d) A suspemsion of 3-{5-(3.4-dimethoxy-5-nitro-phenyl}-[1,3 4}oxadiazol-2-yl}-2-
triffuoromethyl-pyzidine i-oxide (0.30 g, 0.73 mmol) in a mixture of 48% hydrobromic



overni ght and then all owed to cool to roomtenperature. After evaporation
to dryness under reduced pressure, toluene (10 nL) was added to the
resi due and re-evaporated under reduced pressure. The resulting solid was

recrystallig 13 m i sopropanol to give 3-nitro 5 PCTIPT2006/000020
5-[5-(1- oxy -tri Iuororrethyl-pyridin-3-y|)-[1,3,4]

oxadi azol - 2-yl ] - benzene-1, 2-diol as a @%el | ow solid, 0.19 g, (68%.
Exanpl e 49 10 As an exanple of a conpothd of the general forrmula (I)
having a pyrimdin-2,4-diyl noiety as central unit,

3-nitro-5-4c2t (ﬂmm&-ﬁnm hidtesamploliide RYsdetlt medersmhL) Pys heatet @:440 °oc
yl]-benzene-1, 2 di ol was_prepared by the foll ow ng_procedure: A stirred

suspensi orPYGFLight (25d Abeti HsrrRE 9 -asohic FgI FrEwsTaRre ??e?"ﬁ?‘?ré?ﬁnn@ FS52- en-
15 1-one (&a@ﬁre@m&g@smpkamede <Pe% gvrar, hédek!%ﬁg?ésmﬁb aﬁue ;)s&are&ihﬂ@er( 0.31

g, 1.5 mmol) and tassium t ert - but oxi de . in absolute
et hanol (5reﬁu_0)3d msmihedesu&na@oadzwas PECEYS é&oml@@rwﬂmbﬁq@m%mmd t hen

allowed to cold
reter c100 RO 2 F R LRI R T BB SO 3088 318

W th wateneﬁudsdhi@d9@p&@ﬁ@e 4- (3, 4-di net hoxy- 5- nrtro phenyl ) -2-(1- oxy-2-
20 trifluoronmethyl-pyridin-3-yl)-pyrimdine, 0.31 g (73% . b) A suspension
of 4-(3,4-di net hoxy-5-nitro-phenyl)-2-(l-oxy-2-trifluoronethyl-pyridin-
3-yl)-pyrirgshkme44 0. 25 g, 0.59 nmmol) in 48% hydrobromic acid (5 nL) was
stirred at 140 C for four hours and then allowed to cool to room
tenperature. The m xture was poured 25 onto ice-water (100 nL) and the

resul tigng A4 laﬁ %@én@pl%? of ddnlRued opffle cMREN B "f@%ﬁé a%mgﬁi'-ﬁﬂalﬁ gi ve
3-nitro-5-[2-(1-oxy-2-trifluoronmethyl-pyridine-3-yl)-pyrimdin-4- yt%
benzene- 1,2aigiyoss, ceptral1vmyt, (owdy-S-BXArmpe “wifuoggely - hﬁl)eymmfan npound

of the ge r E&,ﬁﬁl yl nmoiety as central
unit, %généén%(lgyg%/%g Flla?%[r @%glﬁg@ %?/ g%l—u% 2-yl)-bi phenyl - 3, 4-di ol
was prepared by the follow ng procedure WO 2007/ 013830 PCT/ PT2006/ 000020
55 a) To a.stirred solution.of, 4-benz 3-.ret oronr aci d
(1.0 g, 387 M S ntron 3 48 B R T e R PR G PO PR B Pt
1- oxi de (11-dn (0.283, 52 o)) z«bmy-zxt@ﬁmmﬁe&@qumsma@rmmqpm@ou 5(thmBL )endt room
' errper al urpeotalélsqg:grterg 0x1d\,\?0 1’?g,de§i mmc}l) m absoluie ethanol (5 mL) was heated to 8C °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-(34-dimethoxy-5-nitro-phenyl)-2-(1-oxy-2-

20 trifluoromethyl-pyridin-3~yl)-pyrimidine, 0.31 g (73%).

b) A suspension of 4-(3,4-dimethoxy-5-nitro-phenyl}-2-(1-oxy-2-triflucromethyl-pyridin-
3-yD)-pyrimidine (0.25 g, 0.59 mmol) in 48% hydrobromic acid (5 mL) was stirred at 140
°C for four hours and then aliowed to cool to room temperature. The mixtare was poured

25 onto ice-water (100 mL) and the resulting filtrate was filiered off, washed with waier and
dried to give 3-nitro-5-[2~(1-oxy-2-triflucromethyl-pyridine-3-yl-pyrimidin-4-ylj-
benzene-1,2-diol, 0.21 g (90%).

Example 50

30
As an example of a compound of the general formula (I} having a benzene-1,3-diyl moisty
as central unit, 5-nitro-3°-(1-oxy-6-trifluoromethyl-pyridin-2-y!)-biphenyl-3,4-diol was
prepared by the following procedure;



aqueous sodi um carbonate solution (5.41 m., 10.82 mml) foll owed by 5
tetraki s(tri phenyl phosphi ne)pall adium (0.22 g, 0.19 mmol). The resulting
m xture was stirred at 90 C for two hours and then all owed to cool to
roomte %‘HJ?B The phases were separated and the &ﬁﬂeﬁ Rase was
extracted ‘W oPuene (5 nL). The conbi ned organic phases were mashed
with water and brine, then dried over anhydrous sodi um sul phate and
filtered. Evaporation of the solvent 18ft a brown oil that was 10
chromat ogr aphed over silica gel (petroleumether/ethyl acetate, 9:1) to

give 2-(4'z) Thenzyea%yudon m%mxg@%h’ﬂhaﬁ%pﬁéﬁyi&r&ﬁi& baiaQr. orgeB 18y lmmyp)i di ne

| -oxide as a clear oil sol uti on of

2- (4" - benza,mdo%39:@rmmh@ax%rtﬁﬂémm@ymn@q ArPidfolbit By B-pyEmpthdn 15

1- oxi de
Fowater DaCROoamEt ol Bhdndy Ty MOV AL Ayl Rl e SRE ML AN, ¢
acid (4 maguads nrsofliymdr capbdrste.  Fhetionr e@ﬁltlm@ sdﬂﬁﬁl onmoks falivwededbyo stir

at roomt t o 0

The. phaseo it By rberiduififidn, 458 BOVIE SN Sl SR Slorlyf Bl
d|chIoronemhaﬁet%lﬁlﬂtkwoTbﬂm@ﬂﬁﬂmﬂ@ﬂo@%@anumlhﬁyﬂﬁs&mgmaﬁm@§hﬁ@hamﬁh

P ter od. s poREHC AN GRe RSO BApEIS PPE PR IRIET o Thia hygambined

chr onat ogragined ékrwéﬂd\l’sfﬁs?ee@%th(ﬂ%f ehE BihS ther &@émwerav@ﬁjrc&b@, soddund) tO
gi ve 3-net hoxy -% trifluoronethyl - pyr|d|n 2 ) - bi phenyl -4-0i as

1- -
a cl ear phatg 5:;& gf 1?%@3,@ Evggyr%gpnT@f atheosovesn 1t 2 %/rown 011 thdt was
3~ MRt NEXY - nlalogfihe-dve Il iggr E‘%‘éiex&ﬂrétﬁjérf& zyécétaéal gy 0b- 544,0-50

g, 1.38 mol) cetic acl room-t nperature was adde 60%
nitric acuhgnzy(m:yis'z mn_thowb@h b)l) eopwirerecthitperidies ul-pkidy ati xtolree dlks

al | owed tq %{ r thirty mnutes then poured onto ice-water (100 nml)
and the resul precipitate was filtered off, washed with water and
dried. After chronatography over silica gel (petroleumether/ethyl 30
acet at e,

5 et hoky- P4 1509 206 hensy P RS SHR R s Dl FB e BHgE - 4- o
was ohgai reski@s(1a 0y b14avasel) il dicBlofin h:n6 099 mLlboolel i aglite- W@éﬂr smhu,tajson of
5- met hoxy- 3 nitro-3' -(1 oxy- 6- trlflu%{onethXEGP%L Eln 2- y gn -4-ol
(0.30 g, Godesg 3vpp9lution af Hyiefeeh ProrBd Ree I c%?dp@a) dﬁf’% 5% vat er
W) 2007/r9s%1§§%%?% R A0GLR0QQEP ¢ é&naéﬁlpermﬁe R Qi%%oﬁ%s%ﬁéd‘%dé?&&&ﬂt@r i de
(0.123 g, in one portion fol by ridine 233 2.95
mol ) dr opei-weser (e migsThe phaspsrvee ww@dsﬁné ﬁh%e%lﬂhﬁ»‘@d”%tex‘g@f@ with

dichloromethane (10 mL). The combined organic layers were washed with water and

20 brine, then dried over anhydrous sodium sulphate and filtered. Evaporation of the solvent
left a brown oil that was chromatographed over silica gel (petroleum ether/ethyl acetate,
4.1} to give 3-methoxy-3’-(1-oxy-6-triflucromethyl-pyridin-2-yl)-biphenyl-4-ol as a clear
oil, 0.57 g (65%).

25 ¢) To a solution of 3-methoxy-3’-(1-oxy-6-trifluoromethyl-pyridin-2-yl)-biphenyl-4-ol
(.50 g, 1.38 mmol) in acetic acid (10 mL) at room temperature was added 60% nitric acid
(0.12 mL, 1.52 mmol} dropwise. The resulting mixture was allowed to stir for thirty
minutes then poured onto ice-water (100 mL) and the resulting precipitate was filtered off,
washed with water and dried. After chromatography over silica gel (petroleum ether/ethyl

30 acetate, 2:1), 5-methoxy-3-nitro-3’-(1-oxy-6-trifluoromethyl-pyridin-2-y1)-biphenyl-4-ol
was obtained as a yellow solid, 0.34 g (60%).

d) To a stirred solution of 5-methoxy-3-nitro-3°-(1-oxy-6-triftuoromethyl-pyridin-2-yl)-
biphenyl-4-ol (0.30 g, 0.738 mmol) in 1,2-dichloroethane (10 mL) cooled in an ice-water



for two hours, then cooled to roomtenperature and poured onto cold 2 N
aqueous hydrochloric acid (100 nL). The precipitate was filtered off,
washed with water and dried 5 to give

5-nitro- - 0 6-trifluoronethyl-pyridin-2-yl)-bi 0.17
%{92&9( %ég p%lﬁx‘)b’ﬁo%mﬂo 5O

g, (59% 51 As an exanple of a conmpound of genera for mul a
(1) having a carbonyl noiety as 10 central unit,

(3, 4-di hydr oxy-5-nitro-phenyl)-(l-oxy-3trifi uor amet hyl - pyri di n-3-yl) -
met hanone was prepared by the follow ng procedure: a) To a sol ution of

4- benzyl 0’%&%&?&&3@&( Y RRRD @iﬂéx@&e(@( 1%:: ng @.929- 18 olTR | che igdrtich &b gk B?f u r an

(50 nmL) at -78 under argon was N butyl I'i thi um solution in

hexanes ( ?yﬂélnﬁf_ﬂ 238.6 Zﬁﬁmoardmﬁl@emﬁ' tesulfipg tAdSHFRRAPX Wat Birkd ot &P F@)Wed to
stir for e. ho

fl uor onet %gﬁ m%f %:ié F\:\\%rgﬁg ?‘58@? 1%7@8%1%&#% aﬂn%%%%ﬁ%ét%ﬂ%%ﬂy# ur a%ﬁeoﬁla m.)
was added lﬂdmphinﬁmcﬁ H@0mk) Ohe pwaipitsth eves fikkied Wil weshed edbhwatocmd dned

t enper at ure ov ours n ur.ed .ont ld 2 uequ o

hydr ochl ort? 5“’8 ‘\(AQSQ ?ﬁé’)‘6 ml“ﬂ’é’ Q%E‘%rp “3}&'&9 %I%B}pgﬁlfyé%’ﬁg‘?ﬁgdi%& 978 her |
and the 20 conbi ned organic |ayers were washed with water and brine, dried
over anhydrous sodium sulphate and filtered. Evaporation of the sol vent
left a brd@#mpleSk hat was chromat ographed over silica gel (petrol eum
ether/ethyl acetate, 2: 1) to give (4-benzyl oxy-

3- met hoxy- phenyl ) -(2-trifluoronethyl -pyridin-3-yl)-nethanone, 1.72 g
(65% . 25 4p)arTexampé df ¢ g@]mg@.mgit ¢foie general formula (I) having a carbonyl moiety as

(4-benzyl oxy, L thanone
(10015 Fofisd Tahb Y CRRERY bt S HFRRTBI b Ly vl =

bat h was aukdiedonrea irvyeragenthp &llowingeproadpteex (0. 85 g, 9. 08 mmol) |n one
portion followed by trifluoroacetic anhydride (1.73 g, 8.26 nmol)

dropwi se. The resulting m xture was then allowed to stir at room

te(rjrper athug‘z? ny%r gd)igﬂri]k’lﬁn owrmlbh m(lmafnui;}-‘ﬁmmbameﬁ (2\/&503@ 801 binesipdnof f
and washed w t i chl or onet hane The trate washed
iRt LAALR Sy AR R L B e R e e e
filtered. h@)‘:’zﬁi@@§ﬁ5‘ A0, 7. %1&15!? dﬁa@ws%nrhé ﬁémtIM%smbww fohat forasie
recrystal i sed from et hanol

ive %@Ebenzyl 0X met hox phenyl) (i
-oxy;2 t r ibppy oWbereEIon| 2p§Plndem- c% petpririasiayl- f;lttrél rQugsoRy-nioginamide
2007 0138
(4- benzyl 975%1_’}‘ ?%Eﬁz?oqgﬁqgtga%&% ﬁ%%ngz)o;ﬁ%) ?ﬁé%ddﬁ%%‘g @ﬁkufﬂe%lxﬂfre was then

pyridin- 3-a§/lb\}.redmjt trachomern( Bn@bragyre 2v@Ewarhoiys, mﬂmmmﬂ@h@ﬂﬁ@rﬁé agusiued i n
an ice-wa edrochlorzc acid (150 mlL). The mixture was extracted with diethylether, and the

20 combined organic layers were washed with water and brine, dried over anhydrous sodium
sulphate and filtered. Evaporation of the solvent left 2 brown oil that was
chrematographed over silica gel (petroleum ether/ethyl acetate, 2: 1) to give (4-benzyloxy-
3-methoxy-phenyl)-(2-trifluoromethyl-pyridin-3-yl)-methanone, 1.72 g (65%j.

25 b} To a stirred solution of (4-benzyloxy-3-methoxy-phenyl-(2-irifluoromethyl-pyridin-3-
yI)-methanone (1.60 g, 4.13 mmol) in dichloromethane (20 mL) cooled m an ice-water
bath was added urea hydrogen peroxide complex (0.85 g, 9.08 mmeol) in one portion
followed by trifluoroacetic anhydride (1.73 g, 8.26 mmol) dropwise. The resulting mixture
was then allowed to stir at foom temperature overnight, whereupon insoluble material was

30 filtered off and washed with dichloromethane (5 mL). The combined filtvate was washed
with water and brine, then dried over anhydrous sodium suiphate and filtered. Evaporation
of the solvemt left an orange solid that was recrystallised from ethanol to give
(4-benzyloxy-3-methoxy-phenyl)-(1-oxy-2-triflucromethyl-pyridin-3-yl}-methanone,

1.0 g (60%).



bath was added dropw se a 30% sol uti on of hydrogen brom de in acetic acid
(3.54 m., 5 17.7 mmol). The resulting solution was allowed to stir at room
tenperature overni ght then poured onto ice-water (100 nL). The phases

wer e separated the aqueous phase extracted with ane (10
m) . The%goz%7l’aﬁg$390r ganic layers were washed with m%emz%%?)@%ﬂe t hen

dried over anhydrous sodi um sul phate and filtered. Evaporation of the
solvent left a brown oil that was chro¥at ographed over silica gel
(petroleum 1o etherfethyl acetate, 1:1) to give (4-hydroxy-3-nethoxy
phenyl )-(1-oxy-2-trifluoromethyl- pyridin-3-yl)-methanone as a col ourl ess
solid, 0.59 g (80%. d) To a solution of

( 4- hydr oxy) Toret smsegipam@mm of (4-bsayry oy Bietbomarmenyly | L-pya--shifnogonethyl-

met hanone _( Q.5 I C t; ture

was added pg'? %’O‘gg Fﬁe |,cnm;@|‘9c? %g%ﬁ%ﬁ@b %d}%ﬂ&mam&ﬁgﬁcﬁ %Jo\%a‘rdglg%Tﬁe r eegul ting

En Xt ur e) Waﬁthaskra‘hscmﬁéﬁ Efbpsmsjera B sbhition yf &fyﬂhugaastimmmdlpaﬁta:damﬁ\(bﬁ o, vvat er
100 nL t he, resu pitate S ilter 0 S

wat er énd ngRgol). 9@%{% %pi“gltofl @b%‘??’?v%?ﬁ%ﬁlm%?? TRy Ere Rt Heh "

(4- hydr Oxiévoﬁeﬂﬁinﬂpldé—@atéﬂ t100 mLP The phases were separated and the aqueous phase

phenyl’) - (1-oxy-2-trifl uoronet hy r|d|n3yl) nmet hanone el |
solid, 0. 38tgriqdogidl dichlgramethage él()s{qb 1 B combipet gpgagllc%ayers were waahg/

(4- hydr OX e rﬁFx& A, Jﬁeﬂ“&ﬁédoov@lf' e¥ldbeuk Jso@ﬁiﬁ(l s%iphate and ﬁlteredl Evaporatlon of

trtfluorometh - met hanone ( qé 0.84 mmo
1, 2-di chl @h&)@@lﬁaneleﬁ(adx%’)l @bdh@dwmn cawmamr £ 1OVBa BHICHES] aﬁaﬁéaeum

al um njum_gh s sk,
e athe hesaRy gkt ol TR e SRR OBl S MR ) s
stirred atpyB@inG- ﬁpmethamﬁmra&plcmﬁen sobd0ci® g 80%dom t enper at ure and poured

onto cold 2 N aqueous hydrochloric acid (100 nL). The precipitate was
filtered off, washed with water and dried to give

(3, 4-di hyap @asxsauﬂbﬁ 504 HYaRIK ) tdthexy pRenyl)- (1-exy—2»mﬂuoromethyl-pyndm— vi)-
trifluoronethyl-pyridin-3-yl)-nmethanone,

669 2 As
an exanpl écgrEngnegfosnt> %WWﬂé“bé??@FéFldf@pﬁ%ﬁ‘)aat€§’orﬁ Hﬁ tare = ePadaed

(2)-1- 1§ya%@9tﬂ1§ﬂ “akidd0 14y, 17 2)%0}5%%@& "Rk rddfllkthg mixture was allowed to stir
3-(3 d|hyd°roxy5 nitro-ph trlfluororret
pyr i d| n- 3-fg T)‘m’ﬁfcmy!lu@ﬁ ithani pcem%@ltfp F@dﬁ#’f@foe{ BY mipand i r@W%@ Eﬁﬂﬁé@%}w’@s WO

2007/ 0138%9&6113 gTJ) 09\9&2973‘2858311%) gr%ds %&F)gbﬁll%%&f A dithaln Bt (&@fof?ie& 6. 57

mol ), (1-0Xy-6-trifluorometh acetonitrile (1.33 g, 6.57

mol ) and (@mp@nxgdamm@;ymm annﬂB-(}ﬁnnl 3- mﬂuoam@mdtpenéwﬁaﬂérmthanone

as a yellow solid, 0.33 g (58%).

20
g) To a stired solution of (4-hydroxy-3-methoxy-5-nitro-phenyl)-(1-oxy-2-
trfﬂuorometﬁyi-pyridin@~y1)—meﬂlanone {0.30 g, 0.84 mmol) in !2-dichloroethane
{10 mL) cooled in an ice-water bath was added alumintum chloride (0.14 g, 1.05 mmol) in
one portion followed by pyridine (0.26 g, 3.35 mmol) dropwise. The resulting red

25  suspension was stirred at 86 °C for two hours, then cooled to room temperature and poured
onio cold 2 N agueous hydrochloric acid (100 mL). The precipitate was filtered off,
washed with water and dried to give (3.4-dihydroxy-5-nitro-phenyl)-(1-oxy-2-
trifluoromethyl-pyridin-3-yl)-methanone, 0.19 g, (66%).

30 Example 52
As an example of 2 compound of the general formula (f) having a (Z)-1-cyanoethen-1,2-

diyl moiety as central unit, 3-(3,4-dihydroxy-5-nitro-phenyl)-2-(1-oxy-6-trifluoromethyl-
pyridin-3-yl)-acrylonitrile was prepared by the following procedure:



(10 nL) was stirred at reflux for forty-eight hours and then allowed to
cool to roomb5 tenperature. The resulting precipitate was filtered off,
washed with water and dried. Recrystallisation fromisopropanol afforded

3-(4-hy g} hoxy- phenyl) - 2- (1- oxy- 6- PCT/PT2606/600020
trifl uo?%@ie%%ﬁq pg))rl din-3-yl)-acrylonitrile as white crystals, 0.95g

(4399 . b) To a solution of

3- (4- hydr oxy- 3- met hoxy- phenyl ) - 2- ( 1- ox§/86 trifluoronethyl-pyridin- 10
3-yl)-acrylonitrile (0.90 g, 2.68 nmml) in acetic acid (20 nL) was added
60% nitric acid (0.23 n., 2.95 mml) dropw se. The resulting m xture was

allowed to stir at room terrperaturefor tQa utes red onto
i ce-wat er 4 YosuspeysionTeievapdiin g0 Hrize] pruelt i‘sft? ?@P’Ea yr%\%%ﬁ' d with
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3- (4-hydroxy- nitro-phenyl) -

XYy~
trifl uoronf@® hsil)- wear sthe\d-%B Tpflix denr iﬂlf@rﬁlzhtlhoéfsﬁddh%ﬂiﬁwds’ﬁl 9! tQreEmg,
(62% . c) To a St
3- (4- hy dr 6&9&1 %%{ehoxng% %r%gxﬁe te \Bvas ﬁl(teffed off, éwashed with water and dried.
trifl uor ofedchslatlsytidndiam &opr@pa&draﬂon:miww}erd(o&yaanqbow eyl () -oKp-6-
1, 2-di chl-or, ethan cool.ed in a ce was added
al uni ni umtEf FOPRE yl(%“%@%'ﬂ)lac%om??%%y he pog@ﬁ/r? fol | oned by
pyridine (0.46 g, 5.77 nmol) dropw se. The resulting red suspenS| on was
stirred at 80 C for two hours, then cool 0. room er at oured
onto col d B T aerieensothy i-Brdipey-panethaxy- P?‘?@é) ”OXﬁ'%gtn%'Pe %{‘ﬁ B
filtergd Q’Ng?ac VRaNed Wob %h%f%%m@ﬁ% g&dtl@@cﬁ‘@@kn\lg was added 60% nifric av.l.d
3(3£fd|h oxy5n|tropeny - (I -oxy- 6-

trifluor or(ﬁizath,pwﬁdmo}s grbpwiser Vh@ﬁsp}tingénlxewgzwg ey to 557 Bk ApPre 53
AS an exaquli r%[ng %O{%%P qgmg{estilﬂgn %% almtB Of: Mgy (d1do NBKL. NELA yellow

1H i m dazo y as cent ra
2- (5-(3, 4- ﬁedi;;atiteoxmas Sfindrtd oqﬁﬁemmkl)edlmﬂlnmduzdndldm@ Recrggpllisation from

(trifluoranet pyri di oxXi de ar L Vin 1 edure:
a) To a stfqpf%%“ ol uti &%FB %) ani nj El}gtrhg}r% I?’?‘WEA"‘ ?ig: ﬁ O%Ezﬁl de
(0. 44559, mﬁu&emwpyrml@wﬂ)acwlmaﬁeﬁmwm $1i.0663d, (624 acetic acid
(0.25 nL) at room tenperature was added 3, 4-di

met hoxy- 5-ni trobenzal dehyde (0.53 g, 2.5 mml). The Wc) 2007/013830

PCT/ PT20064 060020 s n@dl 6RRIH-AN (¥ s3-NERf@ekyal-me@bktB -t plenal 1r@-dxgr6-t wo
hours then” et hanol was evapor at ed. he gi ly resi due was d| so;i)l ved in a

ni xtur e ofmﬁmrhran@w-mmimﬁ)yi)aawlgmﬁﬂa. @eth&x y‘léi‘lh gl @7 5 oA Eupon
1-(is Ocyar{?‘r)‘rgliih YOG F0RNLD 58l B Y20 8AF Ntk toride 90,28 £ 0180 mmol) in

20 one portion followed by pyridine (0.46 g, 5.77 mmol) dropwise. The resulting red
suspension was stirred at 80 °C for two hours, then cooled to room temperature and poured
onto cold 2 N aqueous hydrochloric acid (100 mL). The precipitate was filtered off,
washed with water and dried to give 3-(3,4-dihydroxy-5-nitro-phenyl)-2-(1-0xy-6-
triflucromethyl-pyridin-3-yl)-acrylonitrile, 0.32 g (60%).

25

Example 53

As an example of a compound of the general formula (I) having a 1H-imidazol-1,5-diyl
moiety as central umit, 2-(5-(3,4-dihydroxy-5-nitrophenyl)-1H-imidzazol-1-y1)-5-

30 (trifluoromethyl)pyridine 1-oxide was prepared by the following procedure:

a) To a stired solution of 2-amino-5-(trifluoromethyDpyridine l-oxide (0.445 g,
2.5 mmol) in a mixture of ethanol (I12.5 mL) and acetic acid (0.25 ml) at room
temperature was added 3,4-dimethoxy-5-nitrobenzaldehyde (0.53 g, 2.5 mmol). The



3.75 mmol ) and potassi um carbonate (0.69 g, 5 mMvol) were added in one
portion. The 5 resulting mxture was stirred at reflux tenperature for 3
hours. The reaction was evaporated to dryness, and then taken up in

di chl or oget 0 m). The organic phase was washeg\Whhheadss (50 nl)
and thenag)rglae 53\(/3& anhydr ous magnesi um sul phat e, fiellqjter ed Gano(l} evapor at ed
to |l eave brown oil. Colum chromat ograbphy over silica gel (petroleum

et her-ethyl acetate 9:1) gave 9

2- (5- (3, 4-di met hoxy-5-ni trophenyl)-1Himdazol - 10

1-yl) - 5- (tredchiby Qe O ARELNYHt } XY tBhn PG a0k €90 hdhirbhied ethBRYonas E‘_)afporated, The
2-(5-(3, 4-Di net hoxy-5-nitrophenyl )-1Him dazol - 1-é| )-5- gt rifluorqnethyl)py
ridine 1-abrexidyeoias) digsolvedningl iifers ofaratearoht! 71mb) end hlABwstaeEEEe
hydrogen by an,de 1SS Endh M Fop e A BOIRsOERNE) S0yl O was
cool ed tot{?"gom t’g&r?%reéragét}%r ehancg 15 v Iélt?flofl% wer eﬁ}fr ermvgg by e\)/gpora’i on to
| eave a pd. % imoWrandrpesassikin ceebogigiei (6.60 @S mawl) Wit eddegviaonP2ogiogndae

vacuu Trituration of the,.resulti ol i i.th_diethyl h v

2-(5- Ené 1 £5 S o WA tsp.gsi eaﬁ ff:ﬁf\_%istemf)é%aﬁ%e E)r éenoﬂ%, 'I%tc fehetRY Svas

H-i m dazolevipoydtdd fo- drirtidst,| ame ribsrehbon Yrper dickilorembthend @ ndly Theyefdnphase
crystalline soljd, 0,27 19 0, Exanpl e 54 an example of .a
conmpound dfastwhﬁbﬁ%t#‘a‘f“a“?‘bﬁsﬁué%‘) @T‘% ﬂllﬁv%r%l A %@Sfﬁn{%&w %‘57‘7}’5'{‘37 as
central UMiiered3arfdBetaPoted Y WaOX YorSwhichll QRMSAY |c)n‘o§ﬁ&%¥@h7 vt kitida gel
(trifluoronethyl )pgrl di ne 1-oxi de was 5p(rﬂpar ed by the foll ow.ng dDI’ ocedur e:

25 a) To dp¥tdl eyreihyd gesten 999 gave 2-( dimethoxy-5-nitropheny!)-1 H-imidazol-

(E) - 3-£3- (3,1 =z di; = D= bt Opl I | ) - 2-
(trifIigoroﬁ%}f’am%{%%ﬁ&aép%%l&?ggﬁ%fal‘g&%),@s?éml) in ethanol (15 nL) was
added 50% aqueous hydroxyl am ne solution (0.74 nL, 4.5 mol) and the

m xture he 80, C After sty i I Jn BC ' ecipitate
began toV@iparg{(%%’%'g)ﬁ?l?ng}r{'géctﬁpoFlnyrg'; Uu%gi.&a&f %%r@?%%}gf)i%r% P ?%%%1&

t enper at urieoxide0yiéld, OWipsIe Giaphianident WAS °C iid 48% eghcoff Lydwepsh brbmifl¢ (6 B0O.)

gE ? g? ?!3 Z[}gq %![ %5%%;#?Ww%gﬁva?%w c&?led to room temperature and
5- di hygr oiveRKRE Arerdrathoved Hyt dvapdrb@iOMELE ) ByiE ibbwie o sialtingl eolidD tHRd was ( 73%) .

b) . L : e

3- ( 3- ( 3, 4-95EHEYHdRs Tnd asWRenyiyagoR of iheyapsulting seiif yiotieBrRe 86 ) - 2-
(trifluor tARvL% Ldi e l-0x] )-SRk horWRS %&ﬁﬁhén 20 nmL of
et hyl acet@gtge@\%gx%% 0511%1&3?8%&&%%%%%%&&%68@20 60 to 783 . To the

resul ti ng lstxideray aalow gnetillineisplidiOr2dac @iV acid (0.74 g, 6.5 nmol)

dropwi se. After 10 m nutes, the reaction was evaporated to dryness and the
resi due was recrystallised fromisopropanol to give

3- (3- €8, 4 Ekampld®iy- 5- ni t r ophenyl )i soxazol -5-yl) -

As an example of a compound of the general formula (I) having a isoxazo-3,5-diyl moiety

as central mmit, 3-(3-(3,4-dihydroxy-5-nitrophenylisoxazol-5-yI)-2-
(triflucromethyl)pyridine 1-oxide was prepared by the following procedure:

25 a) To a stired suspension of (E)-3-(3-(3.4-dimethoxy-3-nitrophenyl)acryloyl)-2-
(trifluoromethyDpyridine 1-oxide (1.19 g, 3 mmol) in ethanol (15 mL) was added 50%
aqueous hydroxylamine solution (0.74 mL, 4.5 mmol) and the mixture was heated to 80
°C. After stirring for 1 howr, a fine precipitate began to separate from the reaction mixture.
After cooling to room temperature the yellow precipitate was filtered off, washed with

30  ethanol and dried under vacuum to give 3-(3-(3,4-dimethoxy-S-nitrophenyl)-5-hydroxy-
4;5-dihydroisoxazol-5-y1)-2-(trifluoromethylpyridine 1-oxide , 0.94 g (73%).

b) 3-(3-(3,4-dimethoxy-5-nitrophenyl)-5-hydroxy-4,5-dihydroisoxazol-5-yi}-2-
(trifluoromethyl}pyridine l-oxide (2.14 g, 5 mmol) was heated in 20 mL of ethyl acetate



2-(trifluoromethyl)pyridine i-oxide, 1.27 g (62%. 5 c)
3-(3-(3, 4-di net hoxy-5-nitrophenyl )i soxazol -5-yl)-2-(trifluoronethyl)
pyridine 1-oxide (0.81 g, 2 nmol) was taken up in dichloromethane (15 ni)

and the yel suspension was cooled to -78 ' C ungefp@h@Rbaber eupon
boron tri broer?n%M §§}?4 5 g, 18 mol) was added dropw se. The reddi sh

reaction mxture was allowed to warmto roomtenperature 10 and stirred
for 18 hours, then carefully poured i b ice-water (100 nL) and allowed to
stir for | hour The yellow precipitate was filtered off, washed with

wat er and gdrigeet: oyernL2QR i NAREy VAS Wdaad Fifldottaddcoatidv(d. s k0idl3 Rgnel hanol
gave 3-(3-(3,4-di hydroxy-5-

ni t r ophenydrgavees Figllglp‘)‘te%-ﬂ(lﬁt FPetionovsRYePREHYe Fapes and §ig geidus wasyel | ow
solid 0. 4% nrgﬁtam% APlon> %Q@-@ﬂ cﬁasééﬂm}ﬁs AlioBh&HIRGUAL-9k he

gener al ur an- nol éty as  central unit’,
3-(4-(3, 42dﬁmﬂm@nqthﬁapwmrihm@d )Qgg((éi%bxycar bonyl Yfuran-2-y1)-2- 20
(triflyoromethyl)pyridine-I|-oxide was prepared by the follow ng procedure:
a) To & stirred solution of

3- (3- et hoxy-33348 @pﬁmpﬁnﬁjyIS)mtﬂemértjil)ﬁdaumoﬂﬁaﬁm/-mzﬁumﬂonhiemg})Ipyridédedleozgiﬂe 39 g,
5 mol)

nit rophengpgitgh ﬁfg [ %lig‘b“pis*} qﬁ?rﬁwshm I?Ié)aaélfﬁ}é%'eﬁ?%s Rffl-&%ioﬂeat ed

to 70 C aﬂﬁhs%@o&&' t6 28l o€ Qfndbr m‘%&& SwhetelfSsh 66:0h @dbibideOAD kenpeamedilfhesand
poured onto N aqueous HCl 00 nL). The precipitate was filtered off,

washed wi tagd %QFQPWIQ%WWP@HSWW@PM%W@% allayyed o e 108) fepfRature

recrystal Lj
L e e

trifiuor ot hipduy gl saillnw pxecepaat@e?sf%ﬁl@sedgsfi Agghed wiglgwigyr and dried over P20s

(0 B e DHEARI™T Y b ORE BB Loy abls (11111

di chl or orrﬁiitttqahazsﬂﬁsom:f)oi Smpzu(mﬁhbmmeﬁﬂyl)pﬁm $icanievasa gdb:haesblido 0-498¢g"
under argg nd boron tribromde (0.85 nL, 9 nmmol) was added dr opw se.
The reddi & 4ﬁleacti on mxture was allowed to warmto room WD 2007/ 013830
PCTI P§2006/ 000020 61 tenperature and stirred for IS hours and then

carefuIIyEPouredslnto ice-water (100 nL)
xample 5

As an example of a compound of the general formula (I) having a furan-2,4-diyl moiety as
central unit, 3-(4-(3 A-dihydroxy-5-nitrophenyl}-3-(ethoxycarbonyl)furan-2-y1)-2-
20  (wifiuoromethyl)pyridine-1-oxide was prepared by the following procedure:

a) To a stirred solution of 3-(3-ethoxy-3-oxopropanoyl)-2-(trifluoromethyl)pyridine-~1-
oxide (1.39 g, 5 mmol) in pyridine (25 mL) was added 2-bromo-1-(3,4-dimethoxy-5-
nitrophenyl)ethanone (1.67 g, 5.5 mmol). The reaction mixture was heated to 70 °C and
25  stirred for 5 hours, then cooled to room temperature and poured onto 6 N agueous HCI
(100 mL). The precipitate was filiered off, washed with water and dried over P205 under
vacuum. The solid was recrystallised from dichloromethane/ispropanol to give crude
3-(4-(3,4-dimethoxy-5-nitrophenyl)-3-{ethoxycarbonyl)furan-2-y1)-2-
(triffuoromethyDpyridine 1-oxide, 1.05 g (43%).
30
b) 3-{4~(3,4-Dimethoxy-5-nitrophenyl)-3-(ethoxycarbonyl)furan-2-yi)-2-{irifluoro-
methyl)pyridine-1-oxide (482 mg, ! mmol) was taken up in dichloromethane (8 mL). The
yellowish suspension was cooled to -78 °C under argon and boron tribromide (0.85 mlL,

9 mmol) was added dropwise. The reddish reaction mixture was allowed to warm te room



and stirred for 1 hour. The yellow precipitate was filtered off, washed
wth water and dried over P205 under vacuum Recrystallisation of the
solid from et hanol gave 3-(4-(3, 4-

Di hydr oXys, ;. henyl ) - 3- (et hoxycar bonyl ) f ur an- 2- yl ' ronmet hyl)
pyri di ne%(gm[ﬁ[%ééi}ge as a yellow solid, 0.31 g (68%. I?E(;(lgprr%lbéedﬁg%dégs an
exanpl e of a conpound of the general fornmula (1) having a oxazol -2, 4-diyl
moiety to as central unit, 61

3-(4- (3, 4-di hydr oxy-5-ni trophenyl ) oxazol - 2-yl ) - 2-

(trifluor QS@%&M%&@%&? fdr XhIRs Wab e %@t@frﬂﬂ povrekiherof ind-vatet NOpRDF edur e:
a) To a solution of 2-(3,4-di nethoxy-5-nitrophenyl)-2-oxoethyl cejgt e
(4.24 g, =8datmid)for 1 houryThenellowmreninitateayas figerd @Il Washed with watr and drie

3- car banoy]. - rj | ol QX 4 4 1)
and boron Jtvrellzp gﬁoﬁ%ﬁ%ﬁﬁ@r'% ‘J:e&%lisgh% ,0 %f%x % @Tﬁgﬂlroés{g le|56t _?ggiigfr?ow
sol uti on \BigydreagtBdittophergt Bieticaycati®nyhinre-2nb-2+-dfugonttbiaysdingom
terrperaturle. After pevapor gtg O%gﬂff t he solvent, the residue was

partit Pondd B RIS AHS §0dt%Pe"%nd saturated aqueous sodi um

bi carbonate. The organi c phase was separated, washed with brine and the
dried over anh¥drous magnesi um sul phate, filtered and evaporated. The pure
3-(4-(3, 4 Exgrgiiesh hoxy- 5- ni t rophenyl ) oxazol -2-yl)-2-(trifl uoronethyl)

pyri di ne 1-oxide was obtained by columm chromatography over silica gel

etrol eum ether/ethyl acetate 2:1) as a pale el | ow solid . 58 429 ,
E)? As an example c?f/‘ a compound of thg general f(?rmuia (I)y having a axazoi-ZA—%zy? mo?et;g A

3-(4- (;3, 4-.D met hoxy.:=5- ni t raphenyl ) oxg sl hikrd LimdDpyri di ne
T g8 (1. 2%%@3 ol ) was tﬁi‘ﬁ%ﬁ@%@?ﬁ&%ﬁ‘%ﬁ%‘ﬁ?(25&%. The
yel | owi sh (siibpmnsitylpyndise tosldedwaspreppgeddyuheifilogmgaro®debor on tri bromi de
(2.55 nmL, 27 mmol) was added dropwi se. The red reaction m xture was
allowed to warmto roomtenperature and stirred for 18 hours. It was then
caref ul | y fpTunedutiod of 1-(34-datehoxylBitrphenghd-cbrthyldetapr (424U mmife

resul ting yel]ow precipitat s filte f f shed.w t t d dried
over 209 OSITIEE ab et S4Fe BT Nae FEer BT PP TR PSR RARdr o

gi ve 3s(4-163 ﬂm@l}héﬁﬁr Bot¥n Arifinoride etherate (0.18 mL, 15 mmol). The resuiting yellow

ni t rophenyl ? oxazol -2-yl)-2-(trifiuoronethy])pyridine 1-oxide as el | ow

solid, O.6slugon wesheged (aoretlye 2en 1889w BT RErRIEL 060698 CBET2EEA IR 57 As
an exanpl eevﬁgor%io%%glﬁ{%l%@greﬂi tﬁe@@si&ﬁ%s%aﬂlft%hm&wéén)eﬁm%éﬁﬁe and saturated

1,2,4-triazin-3,5-diy nolrety as central unit, ) )
3- (5- ( 3, 4-adivdvpel swdtyr bicatbonaph rganic phage We§ seppsgted. yaspedwith brine and the

dried over anhydrous magnesium sulphate, filtered and evaporated. The pwe 3-{4-(3,4-
20 dimethoxy-5-nitrophenyloxazol-2-yl)-2-(triflucromethyl) pyridine 1-oxide was obtained

by column chromatography over silica gel (petroleum ether/ethylacetate 2:1} as a pale
yellow solid, 2.58 g (42%).

b} 3-(4-(3,4-Dimethoxy-5-nitrophenyl)oxazol-2-yl)-2-(trifluoromethyl)pyridine 1-oxide

25 (1.23 g, 3 mmol) was taken up in dichloromethane (25 mL). The yellowish suspension
was cooled to -78 °C under argon and boron tribromide (2.55 mL, 27 mmol) was added
dropwise. The red reaction mixture was allowed to warm to room temperature and stirred
for 18 hours. It was then carefully poured into ice-water (100 mL) and stirred for 1 hour.
The resulting vellow precipitate was filtered off, washed with water and dried over P20s

30 under vacuum. The solid was recrystallized from ethanol to give 3-(4-(3.4-dihydroxy-5-
nitrophenyl)oxazol-2-yl)-2~(trifluoromethyDpyridine I-oxide as 2 yellow solid, 0.65 g,
(57%).



5 (trifluoronethyl)pyridine 1-oxide was prepared by the foll ow ng
procedure: a) To a stirred solution of

(Z2) - 3- car banohydr azonoyl - 2-(trifluoromethyl) pyridine 1-oxide (1:10 g, 5
mol ) i t 30 nL) was added 2-(3, 4-di nmet hoxy- 5;Hi ) - 2-
oxoacetg?féﬂgﬂgk?ﬁ.lg g, 5 mmol). The reaction nixtu?%ﬂggéﬁﬁﬁgg%% to
reflux for 5 hours, 10 and then cooled to roomtenperature and the sol vent
was renoved by evaporation. The resid was di ssol ved i n dichl oronet hane
(30 nmL) and the organic phase was washed with water and dried over
anhydr ous Emmgrpds$Tm sul phate, filtered and evaporated. The crude product
was recrystal’lized fromisopropanol to give
3-(5-(3:4-di net hoxy-5-nitrophenyl) -

1,2.4-tri ad Ay Gaytlp)e & o EdrhpdunOrodned Batleyap ¥orrdiang) Bavaxd 69,2, 4u69%inB,4-80%) . 15

b) , : , . s

3- (5- (3, 4- ¥ W&y CBUH t r Bpthenyt QA+ Ay dreyzzpifoghepyl-12.4-fadar iigboiret hyl )
pyridipe drifXiodRilybrATdife 1-3xMB0kds paisrdddaRe Blolhedirchiigkonet hane (25
m.). The yellow sh™ "solution was cool'ed to -78 C under argon and boron
tribromde (2.55 nL, 27 mmol) was added dropw se. The red reaction

m xture W Il . re. I .18
nours. 1 1 518 s EF o ih ). LB EDSR AN G AN AT by Bhial
for 1 hodi:10Ehé ymidipm pilmeop{Ilamd.)wess hddetl 2-E4-dimsthavgshmitiophenpl)dat er
g{‘g hf'g'r gﬂéag%ﬁagcrﬁrgﬁéﬁﬁgrgg?f? g ‘éﬁ@%ﬁ{ ?ih(eg‘a%ﬁ&%{iﬁm‘é’aéas LGy B akll 389 fyom

(3, 4-db hygﬁ@m%ﬁﬁeﬂ F:T)mmyeln)%eiat%eébn& ﬁh@idlﬂnﬁ’wgk Yer@ovetl Irtiyfdvgjﬂfrﬁm { k) pylr id
ine 1-oxide.as a .yellow solid, 4 0 5 Exa e 58 As_an exanple
of a conpdEtieses fshyedr s FORADE @Q%&WH’S Oégaﬁcg'@?lﬁﬁat‘f@sa‘%she- WHL dj |
noi ety as veefbhd@brisNbder anhydrous magnesivm sulphate, filtered and evaporated. The crude
3-(4-(3, 4-di hydroxy-5-nitrophenyl)-1,3 S-Lr|a2|n-2%%%);5? 30

(trifluor GHRSURYIsIyPetRiiieed Tesi Heprapazobicegiae adS 4 dacthont-bwitieghemybc edur e

a) To a sqlyut] Of o2 idine 1-oxi g (80%

(E)-l\l-((d??r%% Ey D RS nuoromethylpyyidige Loxids, 08 & venzani de  (1.12 g,
4 mmollj ethanol (30 nL) was added

3- car bam i doyly- 2-&t,ri.f ] uor t hyl i disne. .1-,0%] . 82 4 maol ). The
reaction g?xtuﬁé%$%§'”8%%%6855“?%¥%§%£L%#4§3ﬁ%ﬁFg}Q%F&@E§mV%§§@ﬁ$¥§E3830
PCT/ PTgoga;da;&reo 20.27 3 3coalotdweo ta(rjheﬁ rapt ﬁnqﬁeﬁrillaﬁoufjeﬁzaaé\ lqzi e )s Thy gsllowial
renove evaporation. The resjdue was,. then.disso in__

i Chi or on St RATEP RO Ra s e Lot B0 TON FTS0Ro s Pk 237880 2 phase
waz was heddadtdrophaies The €Hdl RECHIM Shix AR WS AUSvoTaE MRS Ui RideRinurt iahg er ed
an

stirred for 18 hours. It was then carefully poured into ice-water (100 mL) and stirred for 1
hour. The yellow precipitate was filtered off, washed with water and dried over P,Os
under vacuum. The solid was recrystallised from dichloromethane-ethano! to give 3-(5-
(3,4-dihydroxy-S-nitrophenyl}-1,2,4-triazin-3-y1)-2-(trifluoromethylpyridine 1-oxide as a
yellow solid, 0.84 g (71%).

25

Example 58

As an example of a compound of the general formuia (I} having a 1,3,5-iriazin-2,4-diyl
moiety as central unit, 3-(4-(3,4-dihydroxy-5-nitrophenyl)-1,3,5-triazin-2-yl)-2-
30 (irifluoromethyl)pyridine 1-oxide was prepared by the following procedure:

a) To a solution of (E)-N-({(dimethylamino)methyiene)-3,4-dimethoxy-5-nitrobenzamide
{(1.12 g, 4 mmol) ethanol (30 mL}) was added 3-carbamimidoyl-2-(iriflucromethyl)pyridine

l-oxide (0.82 g, 4 mmol). The reaction mixture was heated to reflux for 5 hours. It was



evaporated. The crude product was recrystallized fromethanol to give
3-(4-(3,4 5

di met hoxy-5-nitrophenyl)-1, 3,5-triazin-2-yl)-2-(trifluoronethyl)pyridine
1- oxi de, 1.2 1 75% . b) A portion of CT/PT2006/000020
3-(4-(3,‘372)(}?!?r'§tgﬁsos§<y-5- ni trophenyl)-1, 3,5-tri azin- 2-y|13 - ép (zt I’II]?? uor oret hyl )
pyridine 1-oxide (1.269 g, 3 mmvl) was_taken up in dichloronmethane (25
m.). The 1o yellow sh solution was cdbl ed to -78 C under argon and boron
tribromde (2.55 nL, 27 mml) was added dropw se. The red reaction m xture

was al | owgghib@toasdndeiAe@ant ERNONahiWE rendvaitty vasbriipn. T dduswand t hen
carefully poured into ice-water éloo L

L O | ), and stirced far hour. The
yel | ow pr denptissgived i dichiorqmstamedsopronga HBEME fw gp‘3§}1€f3]ad’ihie eGe* e er
E?guggdg%\%s@%&é NesBEL B ik, S8k Qe B intlph QHENRE ARG - RIAANRA
3- (4- ( 3, 4-cipeyatadoxThes cnide ronpfietyWis TeQ@ysaliizada fiop 2thangl. ;. eivei P1{Eréd-Gnet hyl )

pyridipe l:o0xi I 80l idy A.0L: y ARl £ 20~#As, an
exanpl @ o aé%%gbsdﬁﬁaﬁho%%b ﬁgﬂggﬁﬁédrng% yéoz?ﬁ%%&%giﬁﬂ | ﬁggaﬁg)érg?’olp-z?,s%- di yl
noi ety ag7¥¥%ntral unit,

5-(3, 4-di hydroxy-5-nitrophenyl)-1-nmethyl-2-(2-trifluoronethyl-I-
oxypyridin-3-yl)-1H pyrrol e-3-carboxylic acid ethyl ester was prepared by
the fol | 0w ROporfRsOEETN.- 6, 4-3BnMoxTP-AinsblishyBd , 3Dirikinahy D -(miftuoydmsothyip (0. 63
m., 33% EtOH solution, 5 mmol) in a mxture of %} hanolbmgza mﬂ_ﬂ; a,li],g acetic
aci d (0. 5 PHEYinatl-¢edn 4 &fpsr artmel e hepgp in dichioromethane (25 mb). "The

3- 0x018- ( Jewisit sSibdid #OJ OMEDY =0/ °C dinBer3aidn) a BRLR MiroReded 265, est er
(1.39 g, "5 mmol). The reaction mxture was heated at reflux for two hours
wher eupon 27 iramalb e added WaepwisernoRhe ded yeastieip st ovps allgerd (a vaimo 19

solution of _th r . i i I ] 25, ded
pot assi um?%mapr aongtagggﬁ%g%gﬁtgl%&ﬁ%%f ng{h?ﬁtc%%%ﬁ@ﬁorti gﬁto]g%% Iwgémt?eé%flmﬁ §i
1- (3, 4- bi sabgiredlfexyhdr iiteryeliphemcipitat-wasdilerdidihmesied ¢dthsHatey and §risd ol )

and the m xt was then stirred.at,.100 C. e no,starti rj was
ot ect abl & By -Pp o EPan A BR R Bos i e Sl hde PR beE g0

t enpenat uBg4aBRd-dipauxeb-BRophdngB-1CNb Gidkid\-ghPe@itudiydetayliyadine lactide (100
m.). The resul iQian 'prﬁﬁi pi%@ e WD 2007/ 013530 PCTI PT2006/ 000020 64 was
filtered &Ffycloxstodt Wis & BEPer and dried. The residue was chromat ogr aphed
over silica gel. Honbgeneous fractions were pool ed and evaporated to give
5- (3, 4-bi s- benzyl oxy-5-vitro-phenyl)-|I

- et hyl - 2 Ex2mpdg 39 uor orret hyl - | - oxy- pyri di n-3-yl)-1H pyrrol e-

20 As an example of a compound of the general formula (I} having a pyrrol-2,5-diyl moiety
as cemyal unit, 5-(3,4-dihydroxy-S-nitrophenyl)-1-methyl-2-(2-trifinoromethyl-1-
oxypyridin-3-y1)-1H-pyrrole-3-carboxylic acid ethy! ester was prepared by the following

procedure:

25 a) To a stirred solution of methylamine (0.63 mL, 33% EtOH soiution, 5 ‘mmol) in a
mixture of ethanol (25 mL) and acetic acid (0.5 mL) at room temperature was added
3-0x0-3-(1-oxy-2-trifluoromethyl-pyridin-3-yl)-propionic acid ethyl ester (L.39 g,
5 mmol). The reaction mixture was heated at reflux for two hours whereupon the solvent
was removed by evaporation under vacuum. To a solution of the crude product in

30  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 (2.31 g,
5.50 mmol) and the mixture was then stirred at 100 °C. Once no starting material was
detectable by TLC, the reaction mixture was allowed to cool to room temperature and

poured onto ice-cold 1 N aqueous hydrochioric acid (100 mL). The resulting precipitate



3-carboxylic acid ethyl ester, 2.41 g (79%. 5 b) A solution of

5-(3, 4- bi s-benzyl oxy-5-nitro-phenyl)-I-nethyl-2-(2-trifluoronethyl-1-
oxy-pyridin-3-yl)-1H pyrrol e-3-carboxylic acid ethyl ester (0.2 g, 0.30
mol ) i Ny, A0 met hane (10 nil) was cool ed to -78 L-MbtRochbbdad 1 NY and
treated ﬁ’r?gié’?m&?%gn with boron tribromde (0.30 g, 1. 21# r%rmﬁﬁ')B 2The
resul ting deep purple suspension was %en 10 allowed to stir at room
tenperature for one hour before cooli again to -78 C. The mxture was
guenched by the careful addition of nethanol. After stirring at room

t enper at umes ffidiered hofY, twashed ulth swatérhendvériedt The Sesider ewavehpotat@ablad dvehe
residue stjrred wth 2 N hydrochloric aci nL) for thirty mnputes. The
Feoul t1 ng S L nHCRRETERRFROHGES MErShBaPle s, SERETS] 25 BTSSP Pen col G
I sopr opan®kpzAyRixiisinitr plHéndE- Bty G RyTiRstetByI -6 in-3-y1)-1H-pyrrole-

phenyl ) -1 - rrrtlaztglhy?fz- ( l-poxﬁg'@z-tri I ugr onet hyl -tgglri d}ifsﬁg%-@yl )??H- p?/jrmrrol e- 3-car
boxyl i ¢ adic@rborylipaciddld estas 2¢ 1 edi’?6W solid, 0.13 g (93% . Exanple 60 20
As an exanple of a conpound of the general fornula (1) having a

2H-tetrazol -2,5-diyl nmoiety as central unit, _
5- [ 2- (5- t b} fA volgnetdlyF<(3.4-beybepgylpxhi-frnfirosphenlpt! tratthd Zo(2-Blydrpogthyl-1-

nitrobenz -l . 2-di S red th | Qwi roc e; A

it ur e of s S e RO Y AR oy B 050 Sy

sodi um azd@hior@bethdhe 5 gL) 2l bodlablo)-7810 vdtinminingnandteated dadef Greb2 wiith 2. 25
mmol ) in dinmethylfo ] de L stirred at 85 C for .20 hours. After
Cool | ng. 't SUPBGHVREo oA el 21 METRaLE: BHAISHS ot BIRsUOrg BN Bhar er
(30 My antbvasel @i dir el ribrk Redhdrath® Y Gne GRLP BéBreaddoting khen 16 eBIPL.T Te
precipitate was col |l ected, washed with water and dried to yield

5- (3, 4- bi FUEBENPPY SRFcBehi T Beptrery] pdditior af msteprel. 611513 sEiTRg 78} 1008Y )

2- Ol 01 0- ekl 04, QHRY Bithoths, BRI AE oldboficlnd bn AU o Ripacded TO
a stirred suspension 5-(3,4-Dbi s-benzyl oXy-5-nitro- p%enyln) -2H-tetrazol e

(0.4 g, 1NJordrasbloyic asid (5 poY feshininmianise ideaesubing 4okd was Pitentd off,rwashed
acetonitrijl The . ' ] r S I ET :

t enper at uWétﬁt"i"ﬁ%% @%)r%lf)e%}'i%ot%%?ﬁ%g&gﬁp é'{‘cgo@ vf,im?)hmoéq %:é!hlgcg?%rcrieﬁ#%éo%g@énﬁ “washed
WO 20057/ 0$B83D- IREFhPT2006:-0DA0RRrob&hyi-iyhidias-gh-1 Hiperas-ganboxyiftaseidas
separ at ed ri ed over. anhy.dr esium sul phate, filtered and

evapor at eﬁmg’loasﬁf %%%@Of’voso%g’a(ggf%@%de resi due that was recrystallised
froma

Example 60

20 As an example of a compound of the general formula (I} having a 2H-tetrazol-2,5-diyl
moiety as central unit, 5-[2-(5S-trifluoromethyl-l-oxy-pyridin-2-yl)-2H-tetrazol-5-yl}-3-

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

é) A mixture of 3,4-bis-benzyloxy-5-nitro-benzonitrile (0.54 g, 1.50 mmof), sodium azide
25 (0.15 g, 2.25 mmol) and ammonium chloride {0.12 g, 2.25 mmol) in dimethylformamide
(3 mL}) was stirred at 85 °C for 20 hours. Afier cooling to room temperature, the reaction
mixture was poured onto water (30 mL) and acidified with dilute hydrochloric acid. The
resulting precipitate was collected, washed with water and dried to yield 5-(3,4-bis-
benzyloxy-5-nitro-phenyl}-2H-tetrazole, 0.53 g (87%).
30
b) 2-Chloro-5-trifivoromethyl-1 -oxy-pyridine (0.20 g, 1.00 mmol) was added to a stirred
suspension of 5-(3,4-bis-benzyloxy-5-nitro-phenyl)}-2H-tetrazole (0.4 g, 1.00 mmol) and
potassium carbonate (0.14 g, 1 mmol) in acetonitrile (10 mL). The reaction mixture was

stirred at room temperature till completion, then diluted with dichloromethane and washed



di chl or onet hane/ i sopropanol m xture to afford

2-[5-(3, 4-bi s-benzyl oxy-5-nitro-phenyl) -
tetrazoi-2-yl]-5-trifluoronethyl-I-oxy-pyridine, 0.40 g (71%. 5 c¢c) A
sol ution %bzoow 13830 CTET2006/000020
2-[5-(3, ¥ %enzyl oXy-5-ni tro-phenyl)-tetrazol - 2- yIEi %P Iuororret hyl -
1-oxy-pyridine (0.282 g, 0.5 mmol) in dichloronethane (15 nL) was cool ed
to -78 C with stirring under argon afd treated with boron tribromni de
(1.00 g, 4.00 nmml) dropwi se. The resulting deep purple suspension was

then al | owgd dferSthd o:@hnik YRMe WARREFAL LY, QIribO bv&%hﬂchJEQﬁégnbﬁﬁJﬁ rs&ipﬁ@t@' ing
again to -78 C. The mxture was quenched by the careful I

met hanol . fikipted end eyappiateg tatdrynsemiot lesiser Ghes wsides thehag V@ﬁfﬁ !%i(%) Oliﬂr?e
vol atiles o?omﬁt@gf?goﬂa%gncﬁmxﬁﬁ%hfs ea%fog&’?t §t(3 Wb%dbéefﬁ'lbx;zSJﬂltfbVﬁ{eﬁﬂjJ oric

acid (5 nL y mnute e resu solid Wwas filtered Off,
washed wi tidtrawaitdeyl]-6 26flmirpmeihel-t-henpyadice, lﬁslﬁmr(@'b%‘mol (5 nL) to give
5-12-(5-trifluoronethyl-I-oxy-pyridin-2-yl)-2Htetrazol -5-yl]-3- 15 :
nitrobenzene-1, 2-diol as a yellow solid, 0.17 g, (90% . Exanple 61 As an
exanpl e ok) a ﬁﬂkﬁi@ﬂm’f&-ﬁf-(ﬂéhﬁs@mkﬁly -Shaitroipheny( - ptrivalR - itriflnoromethyl-

5 o[ ooeh qxwpefa?@%& 267 el s ctholoip fiierametii 5mL) pes, sqedy s, 178,

Ni trobenz gfg-shimrdndndér M85 &H%@ﬂe@%@%oﬁ&h&nﬁ@iﬁlﬁy\ﬂlm HUD0 IR dropyvish.
m xture of 2-(trifluoronethyl)-I-oxy tg yri di ne- 3- ear bot hi oam dehéo 24 g,

1. 10 nmol Yhe zsulting feppaple etﬁéwsqno\w) ﬂm%ioweéﬁh%;ﬂ oD IBMBHARHAhGHe (0. 50
g, 1.19 xhr)beﬁ“ﬁé ool o Bﬁ&'t&'”}%@c‘)‘tﬁé muatya Wil RbRBLUbE1RIARAR hddifiodTh) -

Af ter coo Ing to roontténperature, the reaction m xture was poured onto
wat er (50 methapolT Heftar esiting 1y rpmraciepnpﬁiaﬁ!ee viers Hifty treingigs.ofhe, volgideshagra t h

t 25 al t
d chl o oSt RHG EogPoBaIBE U rbtad 1 1yatbehlbheid (5 miL) for thirty minutes.
3-[ 4- (3, 4Tt sesbieing ycblﬁk\yaﬁlmréd off, pheahyd with vateB(25 mL) and then cold isopropanot

t hi azol - |'] trifluoro I ne 5 A
oot on & 3“‘?21 (8. 42Hes. ey 51%%‘? G Ij‘?'[”% %?zeéﬁ?“’é%&i@ yl1-2-
triflyor onBidizche-0XMHAE b GGy £41id16.19 ¢, @02H. mml) i n dichl or onet hane (10
m.) was cooled to -78 C and treated under argon, with boron tribrom de

(0.26 g, 1.03 nmmol). The resulting deep purple suspension was then

al | owed t%?a%%gﬁgt roomtenperature for one WO 2007/ 013830

PCT/ PT200 2 66 hour before cooling again to -78 C. The m xture was
guenched by careful addition of

As an example of a compound of the general formula (I) baving a 1,3-thiazol-2,4-diyl
20 moiety as central unit, 5-[2-[2-(triflucromethyl)-1-oxy-pyridin-3-y1}-[1,3]-thiazai-4-y1}-3-

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

a) A mixture of 2-(irifluoromethyl)-1-oxy-pyridine-3-carbothicamide (0.24 g, 1.10 mmol}
and 1-[34-bis(benzyloxy)-5-nitrophenyl]-2-bromoethanone (0.50 g, 1.10 mmol} were
25 refluxed overnight in absolute ethanol (5 mL). Afier cooling to room temperature, the
reaction mixture was poured onto water (50 mL). The resulting precipitate was filtered off,
washed  with water (25 mwL) and dred.  Recrystallisation from
dichloromethane/isopropanol afforded 3-[4-(3,4-bis-benzyloxy-5-nitro-phenyl) -[1,3]-
thiazol-2-y1]-2-trifluoromethyl- 1 -oxy-pyridine, 0.55 g (87%). -
30
b) A solution of 3-[4-(3,4-bis-benzyloxy-5-nitro-phenyl)-[!,3]-thiazol-2-yl}-2-
trifluoromethyl-1-oxy-pyridine (0.15 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 mumol). The

resulting deep purple suspension was then allowed to stir at room temperature for one



met hanol . After stirring at roomtenperature for thirty mnutes, the
vol atiles were evaporated and the residue stirred with 2 N hydrochloric
acid (5 nL) for thirty mnutes. The resulting solid was filtered off,

washed WW 5(25 mL) and then cold isopropanol SPéQPfgﬁgﬁ,do%zgl ve
5-[2-[2-(tri uororrethyl)-l-oxy pyridin-3-yl]-[1,3]-thiazol-4-yl]-3-

ni trobenzene-1,2-diol as a yellowsolid, 0.09 g (87% . Exanple 62 10 As an
exanpl e of a conpound of the general 8 mul a (1) having a
1,2,4-triazol-"1,5-diyl noiety as central unit,

S-[4- et hyiom'ébe(f&etcbbiﬁﬂgwgam&i Rl o], “Tons ymimyed ohian gBenyhdd WHeareful addition of
[1,2,4]triazol -nitro-benzene-| ar.ed
fol | owi ng e %Idu‘{ T %WT% r@?mrw@@e@a%gl%w minuteS, e voldiits Sere

3, 4-di net Q%’ﬁ()ra%ednéﬂdrtﬁe P&Rﬁi@)ﬁhﬂ@&"%ﬁ'ﬂﬁ Ky@ro'é&oﬂe add Q4 nI¥Tb) thidhy midutes.

di chl or onet hane (10 0 C was added w se net hyl am ne (1.02 i,
2.04 ol ,The 2espkting sqiiqt'yas fﬁrépéed efBcvash ?‘ﬁtb(t"’éﬁeé Lh%qdrﬂpwoa% 15pRyBRRnOl

emper gt thd) g1 gslars o, pdahy ) shenessgd.yl hen-dhiledya

di chl of o and shed € was drled over
anhydrousnﬁagnmsmuﬁﬂgmﬂmhabeuowsMﬂbﬂ@&g&ﬁd%évaporated to dryness to |eave
a crude residue that was recrystallised froma 20

di chl or onet hane/ i sopropanol m xture to afford

3, 4- di net IEspN-gret hyl - 5-nitro- benzam de, 0.44 g (89% . b) To a stirred
suspensi on of 3, 4-di met hoxy- N net hyl-5-nitro-benzam de (0.40 g, 1.66

mml) in toluene (10 m) was added phosphorous pentachloride (0.38 g, 1.83

Mol ) 1925 A0kt &:QRMeSE 2 sFbueemR et gdﬂﬂrapfor&dﬁl () Bving e 2[4eriatdldp-aiykt ur e
was warnmed to reflex till ‘conpl ete di sappearance of starting material

Evapor at i G#i¢th sy nessiral eguit ed-lFrnehr lgerprgthyhboxymsngasmds 4 t h
di et hyl etggﬁ,é}}n%? 3 ?35 5‘951%4% ti‘@f&w&k é&%ﬁaﬂé’d BPhB S oHindS8&acd0Y |

chl ori de mxture o
2- trlfluororrethyl-l-oxy 3 pyr|d| necarbonltrlle (0.47 g, 2.50 mmol)

di : - |
T i et IR SPHER o @ AT el R e E RSO %?3?%“‘312\ e
cool i ng t @idheemeth@Red ﬂﬂ.l}la’e(} °q, h&s médedtdrapwisd netthylemives 1 P2 mied. %mmzaoizvat er
20 nL d i d] th.dilute WO 2007/ 013830 PCTI PT200 0

hydr ochi o M St HE)This FeSion e Be1 SIS & (A (I GaPac RHoREA"S: 1 h

wat er and wehdrd disﬁ? eMie@l then diluted with dichioromethane and washed Wltn water. The
3-(2H-tetrazol - -2trlfluororrethyl-l-oxy}%éldlefj1 0%
3, 4- Di met Ivesapionphage; o dmdnper GRS RESSTIVE 1§ licgeg %Gﬁ?rm)
was added grmess o leave a crude residue  that  was recrystaihsed from 2

20 dichioromethane/isopropanol mixture to afford  3,4-dimethoxy-N-methy!-5-nitro-

benzamide, 0.44 g (89%).

b) To a stirred suspension of 3,4-dimethoxy-N-methyl-5-nitro-benzamide (0.40 g, 1.66
mmol) in toluene (10 mL) was added phosphorous pentachloride (0.38 g, 1.83 mmol)

25  portionwise. Upon completion of addition, the reaction mixture was warmed to reflux till
complete disappearance of starting material. Evaporation to dryness resulted in a crude
solid that was washed with diethyl ether, affording 3,4-dimethoxy-N-methyl-5-nitro-
benzimidoyl chloride, 0,37 g (85%).

30 o) A mixture of 2-trifluoromethyl-1-oxy-3-pyridinecarbonitrile (0.47 g, 2.50 mmoi),
sodium azide (0.24 g, 3.75 mmo!) and ammonium chloride (0.20 g, 3.75 mmol) in
dimethylformamide (2.5 mL) was stirred at 85 °C for 20 hours, After cooling to room

temperature, the reaction mixture was poured onto water (20 mL) and acidified with dilute



5 to a stirred sol ution of

3-(2Htetrazol -5-yl)-2-trifluoronethyl-1-oxy-pyridine (0.23 g, I mmol) in
dry pyridine (3 nL), preheated to 50 C. The resulting m xture was

cautious to 75-90 C and maintained at this § @lddhBo unt i |
nitrogen%vzgpﬁ‘tﬁlg%ﬁ ceased. The mxture was then poured onto water (30 i)

and extracted with dichloronethane (25._nlL). The organi c phase was
separated, dried over anhydrous magnesf%m sul phate, 10 filtered and
evapor at ed to dryness. The resulting residue was purified by

chr omat ogriggiychiotio adiflf Thettesulting precipitate was collected, washed with water and dried io

3-[5-(3,4-d t hyl i | -3-yl}-2-
tr |[ fl Ejor o@@%fﬁgf(gﬁ‘té?f %‘V )%—t%gluo “?g"ybqe%@é’q”ng@? [OZT%‘Z%@]%); ?ég sus%e%si on
of 3-[5-(3, 4-di net hoxy-5-nitro-phenyl)-4-nethyl-4H 15

1,2, 4]t | -2-trifl thyl - | - di 0.20 g, 0.47 |
[’ i chl o GriDaee 0 IR i om0 S, blGemybpanidded

tribronidg, (0, tﬂlzfdgsoluti%n%ﬁ‘ Eljis ieﬁ%&%? 0.trifitRomES L {-bRgy ﬁ&ﬁ'r&] &.8Ugpensi on

was then al I'o to stir at room erature for seven ‘hours before being
cool ed i n mmol) de dyyapseidinsaBmL)T veehadted tor 80 {asThecagubtingl thixtuye &6 BREIOBSIYt he
addi tion o Af L 5. WA u rty
minut e, CRAE T BT oAbl B Shakaa L RTRELBOESh ogled T2y
hydr ochl ormmuramad them pduped oo tundiest 680nmh)mmds extidoedresh bichhgorsahand (Bas

o give, dhrbr THE RIS BEpSE ek Agppomed phied over ARy b RBLAP Bl > T

to give,

- triflugr ormichidl b -cQapirAd toiirineds. Yitnk +édditink, rzsﬁilet\ﬁrasé}i@ﬂﬁ:e@'b Ichmﬁ:awctarp@rbenzen
e-1,2-diol was obtained as an oran%e solid, O. % 869 Exarrp e 63

As an exarpl e #ford cofpetha-dimethony- éﬁ@rlﬁ}mﬂbf‘rﬁﬁ@ At "\"/]t‘HﬁOIaJ‘YI}“ -
1,2,3-th t tral t,
5- [5 (2- ;?ﬂ?ﬁtﬁgﬁne%ﬁ]g@’% o‘%‘! gﬁlgﬁﬁﬁggny{? [linIZ 3] thi adi azol -4-yl }-

3-nitrobenzene-1, 2-di oI was prepared by the follow ng procedure: a) A

m xture of
| - (3, 4- bi s benzyal Osnrre pms}“f')lhenyl ? 13 (% 5 dfmer??ﬂor-%lrtfgt%w?yq %%(?/h y&)?ﬁ"dl n-
3-yl) -8t ha;m,am@l@ﬂﬁa@yzgz u@ﬂﬂﬁomﬁhjfm—oﬂ—pymdmear bia2at e g( 0. {147 g, mina)6 nmol )

and -t ol nesul foni ¢ _.acj [ in tol uene 0 r ef unti |
a0t o, CERESREmEM BoAGES 20 B sty Bech Plo St orihids M0 ad, &r
ceased. TheggRaeh @shwWike It @ed@ingCRBble dutfRniionMat eiEpaliaivid & sirhe rS@hvent s

were evaporated to dryness, and the crudg .soli.d was trtﬂ ,Hlated Wi th
d| et hyl et'FBPerFyEs %{_fﬁvenflqopftsé;egge RFBEFPPIEE 1 PR IEH ifer a e miXture was

- [ 1- (3, 4aRhayDRRAMY B HakifiBn PR eRtharm R - A féer tskitrdd U -05m ibyberature for
20 thirty minutes, the volatiles were evaporated and the residue stirred with 2 N hydrochloric
acid (5 mL) for thirty minutes. The resulting solid was filiered off, washed with water
(25mL) and then cold isopropanol (5 mL) to give, after drying, 5-[4-Methyl-3-(2-
trifluoromethyl-1-oxy-pyridin-3-yl)-4F-[ 1,2 4]triazo}-3-yl]-3-nitro-benzene-1,2-diol  'was
obtained as an orange solid, (.16 g (86%).
25

Example 63

As an example of a compound of the general formuta (I} having a 1,2,3-thiadiazo!-4,5-diyl
moiety as central unit, 5-[5-(2-riffuoromethyl-1-oxy-pyridin-3-y1)-{1,2,3}thiadiazol-4-y1}-

30 3-nitrobenzene-1,2-diol was prepared by the following procedure:

a) A mixture of 1-(3,4-bis-benzyioxy-5-nitro-phenyl)-2-(2-trifluoromethyi-1-oxy-pyridin-
3-yl)-ethanone (0.50 g, 0.93 mmol), ethyl carbazate (0.11 g, 1.06 mmol) and
p-toluenesulfonic acid (4 mg) in toluene (10 mL) was refluxed uniil azeotropic distillation



| -oxy-pyridin-3-yl)-ethylidene]-hydrazi necarboxylic acid ethyl ester, 0.49
g (849 . 5 b) A m xture of
-[1- (3, 4- bi s-benzyl oxy-5-ni tro-phenyl)-2-(2-trifluoronethyl-I-oxy-

pyr| di n- I i dene] - hydrazi necarboxylic acid etfylp@aisRbooed 40 9,
0. 64 %@é‘géwﬁﬁé} ionyl chloride (2 m.) was refluxed until no nore

starting material was detected by TLC. _ Excess of solvent was renoved and
the residue was purified by chronat ogr6§phy over 10 silica gel using a

m xture of dichl oromet hane/ et hanol as el uent. Honbgeneous fractions were
pool ed andf @mp@:raﬁdem‘hé reacidnaniknBe fvhs CRlekt toi reeh derrparadngg, Bie golvemss pieeny| ) -

,[A\l 5(2)| 3][ ;[ glﬁx?a%%)r%tz 5d1¥mj.ss 2 t r h]zelclxj'gc{e ﬁzdh\xas !n ] %Eh gfeﬁx?d e%e}?lsgm([‘%l% c)
f []fll (3, 4ﬁﬁ!t3r§d Qﬁd‘éﬁéc@ﬁét&n@l\l’l [10(3ph@1@%leﬁzyﬁdxy$ -dlrbipharieazd ilﬁiuwo}mﬁylw (10
rifluorone -1 - ox met hane

M. ) was I@éfﬁ%éﬁdlﬁé"%ll?i‘gé@%'lﬁ]‘ihﬁﬁfi‘qcﬁém%ﬁ aﬁ%ﬁ%ﬁ“ﬁfn@ﬁ éﬁg@n wi th boron
tri bro%n de (0.26 g, 1.03 mol). The resulting deep purple suspension was

then allowed to stir at roomte_n‘gerature_ for one hour, beforg}i oling
again to b) 40 @ixtTke ofri Ntiir@.4riis %}E@W@ﬁ@wiﬁvpbﬁ’é’f)c%@eﬁﬂﬁpmoﬁ’& i 6’Ffof

met hanol . _Aft.et h h gyt !

vol ati | es? 5%& e>t %ibdérggfﬁgg&a%%%b%ﬁe resi gj?&??i%regwgnhml\llﬁ%%r%ghl oric
acuﬂ <(:| 5 nibiodyd chlbdder @mmmmﬁmﬁmm mclemmtetstamrgammswlms detpgtebe dLef f |
washed wi and. t co

515 (21t ERFR T SHLCHy e FaRY bRt dhereesiyr Y ogRay By clbolinerdefly QhiE

1 A o O o o & b Sonar gl LTl 8 (1) Sha i B
1, 2, 4- oxaterz opacdeds- @rdy| evappiaidy @s ‘%@%‘? gﬁtﬁ enzylgx s_m%o-%nyzy

5-[5- [ 2- (i d%,fsh;!ﬁga %ﬁ?ts 11 tﬁ%ﬂ%&ﬁé’thﬁd!—ﬂx}?lp%ﬁ&ne[, dm? g‘lfbf%}ﬁadl azol - 3-

yl]-3-nit zene- was prepared the foll ow ng procedure: 30 a)
To a stlrred solution of 2-trifluoronmethyl nicotinic acid (0.38 g, 2 mmol)

I1nl g:a?EE)E I éi i ﬁ?%‘gﬁ& ge}flo(ggh) 3§tb1£g&%forg}%gglﬁgﬁonlgqgg? i oglaquéhséylllhg;ul ting
yel | ows m xifluogoraeisylal-bowmtidie €115 gf 6126 mimedt in mchlamgetheﬁ@r(é%@fpb
PCT) PT200670HOBZLS oS HFare e SR petce nodn e bidER 2081 .@%3830
m xt ure Wagndly.IThe ecbuBingldeanpirplipaspahdisrewad then aifmddau sfsr anebt teerpeRbuf ed
onto wat erfor( g-ngohongr_)befolehgooriglzualggllnnag Ré %5 'Pflet %&x \évav§asf quenc L& %y the careful
addition of methanol. After stirring at room temperature for thirty minutes, the volatiles
20  were evaporated and the residue stirred with 2 N hydrochloric acid (5 mL) for thirty
mimutes. The resulting solid was filtered off, washed with water (25 mL) and then cold
isopropanol (5 mL) to give 5-{5-(2-triﬂuoromethyl-i~oxy-pyridin—3-yl)-{1,2,3}thiadiazo}a
4-y1]-3-nitrobenzene-1,2-diol as a yellow solid, 0.02 g (89%).

25  Example 64

As an example of a compound of the general formula (I} having a 1,2,4-oxadiazol-3,5-diyl
moiety as central unit, 5-[5-{2~(triﬂuoromethy})—l-oxypyridin—?)-yl]—[l,2,4]—0_xadiazoi-3-
y1}-3-nitrobenzene-1,2-dio! was prepared by the following procedure:
30

8) To a stired solution of 2-trifluoromethyl picotinic acid (0.38 g, 2 mmol) in
dimethylformamide (10 mL) at room temperature was added 1,1-carbonyldiimidazole
(0.34 g, 2.10 mmol) in one portion. The resulting yellow mixiure was allowed to stir for
ninety minutes wherenpon 3,4-bis(benzyloxy)-N’-hydroxy-5-nitrobenzamidine (0.79 g,



of f, washed wth water and dried. After recrystallisation from

di chl or onet hane/ i sopropanol 3, 4-bi s(benzyl oxy)-5-nitro-N-(2 5
(trifluoromethyl)nicotinoyl oxy)benzi m dam de was obtai ned, as a |ight

yel | ow S@Jdﬂewm?s 8 g (78%. b) To a stirred sol uti onp@fptbgoo@ké d

obt ai ned above 6’ 26 g, 0.46 mmol) in tetrahydrofuran (15 nL) at room

t enperature under argon was added a 1 N solution of o tetrabutylamonium
fluoride in tetrahydrofuran (0.7 niL, k%7 mol ). The resulting clear yellow
solution was allowed to stir at roomtenperature for four hours.

Addi t i onal2 miel) kab didddanaaa botivh.| The rbsdBing QniXiumerahy stiked ansidedempeatune
reaction mxture was allowed to stir for fi{,&een hours at ro

0
t enper at uf® FRdouaRd they RegtRdonin wajer (200 mpe eéB%}WWngF%Pﬂaﬁ%B’?ﬁr%kered

tenperat U t heR&ACt RBR Mokl € HAs Pawded Qe Wabdysddafonl) frofhe
resul ting “15 precipitate was filtered off, washed with water and dried.
The cr ude diphisdersethausdsopednasplat ogr aphed over si Pidckis(enzylggynguitro-N'-(2-

di chl oro ract i r I ng.i;

evapor gt gg&iggﬁ%{% giry ?%S%OYBW@? en%%lvg%yg)%-ﬁﬁ’ Y\%oghlg%?l)%gf\% %hj{lj -
oxadi azol OF8 [78Z3.(trifl uoronethyl )pyridine as an off-white solid, 0.21 g
(829 . 20 c) To a stirred solution of

3-[3-[3, 4-bi s(benzyl oxy)-5-nitrophenyl]-[1, 2, 4] - oxadi azoi - 5-yl] -

2- (triflueygoetshbd piaticl dtahd iidDb@ined 268ven0b ), 0.46 dimedl) Drierayiafieag 6 )

at 0 C was__added urea hydrogen peroxi de conpl ex go_ 28 ?@3 nglgl% a?d
trifluorodbet P& ahyarpddempdays Hoders 35gp 5 2354 &t fhE PeREPEoR

m xtung hadBeeRnhddidf dudlidd RORASARAIBA 0.2 nfIQr0.7 BohdIO UhS restfihi didapsi dues
were filtered off. The organl c phase was then successively treated 25 with

an aqueouyekey wolugian Grasnel to( EfirpatgroonL ZNReFANTe 19T 981 B  AeBrn of
water), O - I i Al 8dn SeLukl HCG3
(20 m), \}\e/a ag{rﬂy%%%ﬁ %Eg gﬁgﬁdﬁ@lﬁﬂe‘&?%” rgsn% E.iéa'lg%gtt%% ganlglclz phas e‘}%\%\gg&g%@ed
over anhyds slirsfonfifjesmshcurs subqrh agneperdtinktand gabn tembovey sipTr 4t édier enoling tess.

The resi due s chr.omat oqr aphed .over_silica I i .
di chl or omER A EFETH RO f° dS R R AHR 107 iR Bt el o (il 30 Bl 5521128 ang
evaporn at eerec3arnthat MRiekiSiotflievashal We@r yatealahil sixtbdf T crude product was
g: g?lbglr’]g;rlec hangec/glg-%:ggé g%%gﬁi;p}ggl[uasggoc{ﬁﬂgékg{hgé ai_eluent. Homogeneous fractions
1, 2, 4] - ox 3@ %Bbied-anki] a%géﬂafeﬁfﬂougﬂf@are;é[rw 3)4-bis@sdzyikly)-Siniophas e 1pet]k ow
solid, O. 23(8 (68% . WO 2007/013830_PCT/ PT2006/ 000020 702%) A sol ution of
3- [ 3- [ 3, 4-oBediEebAN b usomety bpyreting 3s-ap plowhare sokddl- 2L s(8280y | | - 2-
(trifluoronethyl)-I-oxypyridine (0.10 g, 0.18 mmol ) in dichloronethane (5
nm.) was

206 ¢) To a stirred solution of 3-{3-{3,4-bis(benzyloxy)-5-nitrophenyl}-[1,2,4]-oxadiazol-5-y1]-

- 2-(triflucromethyl)pyridine (0.33 g, 0.60 mmol) in dichloromethane (6 mL) at 0 °C was

added urea hydrogen peroxide complex (0.28 g, 3 mmol) and trifluoroacetic anhydride
(0.43 mL, 3.00 mmol). After the reaction mixture had been stirred at room temperature for
60 hours, solid residues were filtered off. The organic phase was then successively treated

25  with an aqueous solution of Na;$;05 (0.6 g, 3.45 mmol, dissolved in 20 mL of water), 0.4
N hydrochioric acid (20 mL), a saturated solution of NaHCO; (20 mL), water (20 mL) and
brine (20 mL). The organic phase was dried over anhydrous magnesium sulphate, filtered
and evaporated to dryness. The residue was chromatographed over silica gel using
dichioromethane/ethanol as eluent, Homogeneous fractions were pooled and evaporated,

30 and the residue was recrystaliised from dichloromethane/isopropanol to afford 3-[3-[3,4-
bis(benzyloxy)-5-nitrophenyl}-[ 1,2,4}-oxadiazol-5-y1}-2-(trifluoromethyl)- 1-oxy-pyridine
as a yellow solid, 0.23 g (68%).



cooled to -78 Cwith stirring under argon and treated with boron
tribromde (0.18 g, O0.74 nmmol) dropwi se. The resulting deep purple
suspen3| on vvas then allowed to stir at 5 roomtenperature for one hour
before $@| nto -78 T. The m xture was quenchgeprR¥siob@zsar ef ul
addltlon of rret anol. After stirring at roomtenperature for thirty

m nutes, the volatiles were evaporated and the residue stirred with 2 N
hydrochl oric acid (5 nmL) for thirty ntut es. The resulting solid was
filtered off, washed with water (25 nL) and then cold isopropanol (5 ni)
to give 5- d)5 A[ 23&1{11%;{ | pior wpylb)s{sm@ﬂwrnﬁu@p}ﬁnm J[EL, 4}-&:aéiazolé|53yl1-2~
oxadi azol - | ]-3-nitrobenzene- i -dial _as a, yell ow sol | d 06 g (88%.
d ai ms ( Eﬂ%hrﬁhl -S¥y-pRdint £044)8 ONGommelcnpgich (I%}nwaﬁes (1)
wher ei n cho@l@&' Rerase Jiftdgnang %aérya:%&pga@aséae@w rboFBﬁdﬁ'fE&QﬁIdQ (R oup
which is hydrol ysabl e under physiological conditions, optionall

subst i t ut €74 omel) dadnveeroyilhegesuiigogdep pxrpi@s#sagtémnsw then Bowaskiogitiowy: v

t
namber S0, O AR POy MeblenaBhe e LIS TP BB SARIEHRE, |
pyri di ne Nydké ceefgl midplcmaxfomihamgl tAdftet igrrihg rimobe tapnpBature O thihy pimitss,

connected ,as_i.ndi cated b rk on R4 R7 .RA.R7. Nt- I N4
R5 R6. NOO Y %ﬂew’ﬁes@ %&e%e@gf{%ﬂ ﬁﬁ%ﬂﬁg ‘gé Foethicby ‘%e‘@@nﬁgnt ly
from each @Wm&@@%aeéﬁsﬂtmg@oﬁgeﬁs fm&m%fﬁka&yﬁed viaklr @otet {BSQaLj(aﬂd then

Cl - C6- al kox C6- Cl2-aryloxy or a Co6-Cl12 %hl oar rou C% al kanoyl

O C7- C13-8Hoisorgpeish, Samitnoe evecsS-H-&) w a4 t;

C3- Cl3y cy&k&aéomy@m ﬂ&oeém@ée-@%&%@@awé&@ m gmm
Cl- C6- al kyl sul phonyl or -



aryl sul phonyl, hal ogen, C -C6-hal oal kyl, trifluoronethyl, cyano, nitro or
a heteroaryl group; or where two or nore of residues R4, R5, R6 and R7

t aken together represent aliphatic or heteroaliphatic rings or aronmatic
or heteroaromatic rings and wherei@labmsyr epresents a central unit selected
fromthe regioisoners of 1,3, 4-oxadiazol-2,5-diyl, :

1,2, 4-oxadi azol -3,5-diyl, 4-nmethyl-4H1,2,4-triazol-3,5-diyl,

1, 3,5 quaZb@c@mﬁOﬁH&Hﬁﬁnﬁﬁﬂéj@ 4-triazin-3,5-diyl, 2Htetrazol -2, 5-diyl,
1, 2, 3-t hiadi azol -4, 5-diyl, 1-alkyl -3- (alkoxycarbonyl) 1H pyrrol -2, 5-diyl,
wher ei n al kyl is represented by methyl, ethyl, n- propyl and n-butyl and
wherei n al koxy is represented by nethoxy, ethoxy, n- propoxy and -

i sopropoxy, 1-al kyl-I1Hpyrrol-2,3iiyl wherein alkyl is represented by

met hyl, ethyl, n-propyl andy® b |, thiazol-2,4-diyl, - ,
1- H pyrazol -1,5-diyl, pyrimdin din, oxazol -2, 4-diyl, carbonyl,
1H i m dazol -1, 5-diyl, |soxa495 ky furan-2,4-diyl, 3-
al koxycar bonyl f ur an- 2 4-diyl, mherel al koxy.is represented by nethoxy,
et hoxy, n- propoxy and i SOpr opoxy, beqzene |, 3-diyl and
(2)-1-cyanoethen-1,2-diyl and wherein 'Th@mregioisoners of the central
unit include both regioisoners real i zabl e] by exchange of the
nitrocatechol noiety and the -(X),-(Y).-R¥ noiety. 2. A conpound according
to claim1, conprising 5-[3-(3,5- dig | or o- 1 - oxy-pyridin-
4-yl)-[1, 2, 4] oxadi azol -5-yl ]-3-nitro‘benzene-1, 2-diol,
5-13-(2- chloro | - oxy-pyridin-4-

yl)-[1, 2, 4] oxadi azol - 5- yl] 3- nltr%rbenz ne-1, 2-di ol ,
5_ [ 3-( Ql_hﬁfﬁllb% gnd_ R e ind den y from each other hydrogen or a group which is
pyridi g?%r%tséhﬁlf [u?ndgr ﬁﬂlmg@@ﬁo&ﬁt}ﬂ& gpﬁﬂﬂaﬂ? sgﬁﬂﬁﬁt@&'lewgr ngﬁoyl or’

3-nitr

trifl uarogrl;ethepmpgﬂts dimetBylgh¢ efdup2 ¥ represtntszal aiﬁmybi ebmmenﬂrolgpﬁ«ﬂl ol ,
5-[3-(4-byono-

ox[y p(yﬁlalae% a_rgpesqnis thequpnbegiOa Jo 253, Apd 31 FrpPrSsERts dhey BpRber G og ! ok

5- [ 3- ( Aeppd¥ePis Ot Byridine N-0x1de ,giroup according to the formula A, B or C, which is o
| met hyl - ['- oxy- pyr|d|n 4] oxadiazol - 5- yI]-3 ni tro-benzene-|, 2-dio

, 5- [ 3cdrihected as indicated by the unma.rked bond:
mor phol i n- 4-yl - 1- oxy- pyri di n- 3- yI) [ 1, 2, 4] oxadi azol -5-yl ]-3-nitro-benzene-
,2-diol, 3- nitro-5-[3-(1-oxy- trlfluoronethyl pyridin-3-yl)-]

I

1, 2, 4] oxadi azol - 5-yl ] f benzene- 1, 2-

5-[3-(2-net hyl - | pexy-b-t rd f | uorgmet -5-yl
]-3- nitro-benzene~f, 23di ol ,

5-13-(6-nethyl -1 -oxy-4- rlfluoro

[1, 2, 4] oxadi azol R&-y[N - 3-7% t r o-Renzehe- 7]

5-[3-(2, 6-di net hyl - | -@xy- 4-
trifluoromethyl-pyridin-3-yl)-[1,2,4]oxadi azol -5-yl]-3-nitro-benzene-1, 2-d
iol, 5-[3-(2- nmethyl Al -oxy-6- phen -4-tri fluororethyl-pyridin-3 -yl)- [
1,2, 4] oxadi azol-5-yl] -3 -nitro- benzene-1, 2-diol, '

5-[3-(6-nethyl -1 -oxy-2-phenyl -4-trifluoronethyl-pyridin-3-yl)-

[ 1, 2, 4vaxRdRAZR), 15 Md R3-iAddpefdRRZRBA bacR- 6th& sepresent hydrogen, C;-Cy-
5-13-(2- br oro- 6- et hyl - | - ox -pyridin-

alkyl, C,-C¢-thioalky Cl-Cs-a oxy, Ce-Ciz-aryloxy or a C4-Cya-thioaryl group, Cy-Ce-
alkanoyl or C4-Cys-aroyl group, amino, Cy-Cg- alkylamino, C;-Cs-dialkylamino, Cs-Cia-
cycloalkylamino or C;-Cjz-heterocycloalkylamino, Cl-Cs-alkylsulphonyl or Cg-Cip-
arylsulphonyl, halogen, C;-Ces-haloalkyl, trifluoromethyl, cyano, nitro or a heteroaryl
group; or where two or more of residues Ry, Rs, Rg and R; taken together represent
aliphatic or heteroaliphatic rings or aromatic_or heteroaromatic rings and wherein P
| represents a central unit selected from the regioisomers of 1,3,4-oxadiazol-2,5-diyl,

1,2,4—oxadiazol-3,5-diyl, 4—methyl-4H»1,2,4—triazol-3,5-diy1, 1,3,5-triazin-2,4-diyl,
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yl)-[1,2, 4] oxadi azol -5-yl ]-3-nitro-benzene-1, 2-diol,

[ 3-(2-chl oro-4, 6-di net hyl -1 - ,
xy-pyridin-3-yl)-[1,2, 4] oxadi azol -5-yl]-3-nitro-benzene-1, 2-dial,

[ 3- ( 2L.BAdnezin;365-diyl, 2H-tetrazol-2,5-diyl,  1,2,3-thiadiazol-4 5—d1y1 1-alkyl-3-

3
5-
(6]
5 .
g: et h%%ll_«le)@rca%nlpﬁm li-i gy%olyig dL};II Gmal gﬂlyﬁlzsorlepreséﬁtld gy tth)(a 5% Of e L 2_ di
Id met hYbrékﬁ'l( ¥n@ W hHyINand- WharelnlalRoxhl RxRpicaantd by YhdthckyDethoRPenpestxd, 2-

i ol
5-[3- (2:1@ HEQPTEPaKYS, 16311<Y1r]rféﬁ3ﬁ§fp1 BSodayl pherein iyl yip yrepresenter] by a@pddl - 5-yl ] -
3

5- [ o E SRF o bt 45,5 ne‘”“&?‘n@?ﬁ%ﬂl 24l LHpgeroll Syl pyrimidin2,4-divl,
[1 2, 4})@%@)‘11-'234?-@13&,50&13611}3 nitingbentdredi, 2rsdxa2101-3,5-d1§31- (ﬁr-’:ﬁl‘-m%ﬁ (3q| oro-4,6

d| me'é hylkokyesghanyliura hésliyl) yeiferein alfaxyaigi reprssented, by -methpxy. siktiderts- 1, 2- di o
4
oxad: aPIPRsY apd Sicpraldy; BetsRer A ars L QEQIEE Db aelel - diy1 ¥hd whekeif,

conpou it egiododiengof the ekmtrahukitGncldde both hegioivamafaedlizalcbly achegiecdnment f or
treating central and_ periperal {Y§ous system di sorders, where a _
reduct WFW@?@OWY]%CQ@FOK\XM at'BdR¥ESni nes may be of t her apeut i cal
benefit, wherein said disorders are selected fromthe group consisting of-
Par ki nson's di sease and parki nsoni an di sorders, gastrointestinal

e T R T T S

of a ﬂ%ﬂpg@ﬂ@ﬁ&ﬁﬁ&tﬂl I%mﬁbﬂieﬁkéneor 2211¢1n csqubﬂzr@nar@n -t\m)t pyrédin-4-
phar maceut | cal accepta carrier. nmpound accordi ng

“to cl aNHT[lgzsﬂr]OanleOﬂ-ﬁé’I}TﬁTm#%rb%ﬁeé&dfz élOI:medl ée{ﬁr(gﬁn‘ﬂ'&hdﬂ‘}'é'ci‘ﬂ'l mf¥a subj ect

ffl ' Th
o R R SR 2l RIS PUNCRY AR OUR PISKAD SRARLITEL Byl use
nmedi catriftibré@ethyl-paiding y@ipli&dﬂmﬁt&bbﬁ yﬂahsdnzmeemshcdj §e{a-9{¢-baanﬂo 1-
par ki nsoni an_di sorders, rest|ess |egs syndro st rgl Ssrhiﬁr;al
di st ur payPBadingEhd [ 260 %ﬁdﬂ%ql'étyél“é@l%‘?fg g&f‘@ﬁﬁl on>[#:2K 5und
accor diyaeh1.9-¢yabMidk 8tyi 21 { 2U1daBial - S-0A" Ao Senzdiier ysl?olof &-goppound

according-t or-use int manuf act ure 'of a medi cament for
use asmrmm 4-phi bixy-qyridih-3-Hheld i 4lokadiazdie-yi-8 parabewrnedl 2 diohodads

sccor i 00 10} PrUAh, 85, CLab TR A0 gl AL SO 5 Bl gR wher e 1 2
diol, 5-[3-(2-methyl-1-oxy-6-trifluoromethyl-pyridin-3-y1)-[ 1,2,4 Joxadiazol-5-yl]-3-
nitro-benzene-1,2-diol, 5-[3-(6-methyl- 1-oxy-4-trifluoromethyl-pyridin-3-yl)-

 [1,2,4]Joxadiazol-5-yl]-3-nitro-benzene-1,2-diol, 5-[3-(2,6-dimethyl-1 —dxy—4—
~ trifluoromethyl-pyridin-3-yI)-[1 ,2,4]oxadiazol-5-y1}-3 -nitro—_benzene—l J2-diol, 5-{3-(2-
methyi-1 —oxy—6-phenyl‘—4-tﬁﬂuoromethylvpyridjn% -yh-{1 ,2;4] oxadiazol-5-yl]-3-nitro-
benzene-1,2-diol, 5-[3-(6-methyl-1-oxy-2-phenyl-4-trifluoromethyl-pyridin-3-yl)-
[1,2,4]oxadiazol-5-yl}-3-nitro-benzene-1,2-diol, 3-[3 -(2-brom0-6-methyl—l ~0xXy-pyridin-
3-y1);[1 ,2,4]oxadiazol}-5-yl]-3-nitro-benzene-1,2-diol, | 5-[3-(2-chloro-4,6-dimethyl-1-
oxy-pyridin-3-y1)-[1,2,4]Joxadiazol-5-y1]-3-nitro-benzene-1,2-diol,  5-[3-(2-bromo-4,6-
dimethyl-1-oxy-pyridin-3-y1)-[1,2,4] oxadiazol—S—yI]-3-nitro-bcr;zene~ 1,2-diol, 5-[3-(2-
bromo-4,5,6-trimethyl-1 '—oxy-pyridin—f’) -y)-[1,2,4] pxadiazol-S -yl}-3-nitrobenzene-1,2-
diol, 5-[3-(2-chloro-4,5,6-trimethyl-1-oxy-pyridin-3-y1)-[1,2,4]Joxadiazol-5-y1]-3-
nitrobenzene-1,2-diol, 5 —[3—(2,5-dichloro-4,6-dimethy1~1 ~0Xy-pyridin-3-yl})-
[1,2,4]oxadiazol-5-yl]-3-nitrobenzene-1,2-diol, 5-[3-(2-bromo-5-chloro-4,6-
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HONNHZ R7T NOHRs Rr RA R6 | NHRS R7 RS + R Rs +~ RA RA i NHZNCH 0 O
OIAJIBIIC wherein R4, R5, R6 and R7 are defined as in the general
formula | inclaiml is subjected to cyclisation with a conpound of
formula 111, RsO COZH RO90O N 02 (II1), wherein Rg and R9 independently

from each_ .ot 1"SRLE3 | I f
aromatic %‘f}lcfr xyI I%?'T%qﬁ 3[%@LPQﬁgbngﬁxta?égni?@se?l&ﬁ’%n‘%? %é Ygo‘%ﬁlgg%%ﬁggdo azol e
derivati V9~§3—Qf—oi@-QIﬂiﬂaoﬂoﬂf&th)ﬂl@ﬁHmLyﬁ}l) [NQZ4 DG ANOR 5- yﬂpﬂmﬁeﬁb R3aliolR80 | /|
ONRBO I IONRBO/ I ON~NOr NRTRERT/ NOR7 Ra NR6 OR6 R5 R6

Rs I VA | VB IVC optionally followed by renoval of the protecting groups
R8 and ory Cﬁ%@e oPgﬂC&ﬁ%uLQrmﬁd%ﬁt Bf%p@c{ Jud a%o fﬁjeﬂﬁnalcgp'ﬁdinnﬂlct 0

formJIaI al e aimT, I ng ste erein a conpound of

formul a VyﬁanMBcthe of@ mddicament for treatlng central and penperal nervous system disorders,
where a reduction in the O-methylation of catecholamines may be of therapeutical
benefit, wherein said disorders are selected from the group consisting of Parkinson’s
disease and parkinsonian disorders, gastrointestinal disturbances, edema formation states

and hypertension.

4. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to claim 1 or 2 in combination with a pharmaceutically acceptable

carrier.

5. The use of a compound according to claim 1 or 2 in the manufacture of a
medication for treating a subject afflicted by central or peripheral nervous system

disorders.

6. The use of a compound according to claim 1 or 2 in the manufacture of a
medication for treating mood disorders, Parkinson’s disease and parkinsonian disorders,

restless legs syndrome, gastrointestinal disturbances, edema formation states and

hypertension.
7. A compound according to claim 1 or 2 for use in therapy.
8. The use of a compound according to claim 1 or 2 for use in the manufacture of a

medicament for use as a COMT inhibitor.

9. Process for the preparation of compounds according to formula I as claimed in

claim 1, comprising steps wherein a compound of formula I1A, IIB or IIC,
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"HONNH2 R7T NOHRs R7 R4 Rs | NHz Re R7T RN R5 RS NR4 R4 N NH2 NOH VA
VB VC, wherein R4, R5, R6 and R7 are defined as in the general fornula I
inclaiml is subjected to cyclisation with a conpound of formula Il
R8O\ C02H RgoH
oxadi azol e deriyati
RO0 R8N N R80 -

NHa 1) under ¢ ons suitable to produce

es of forg%lla IA B or VIC N2 NO2 RI90 \ ~O
AN R7 s R7 N R6 R6 R8 R6

R5 VIA VIB VIC Ilp d by oxi datign of the pyrjidyl! nifgpogen atomto give

a conpound accdrdli N t & f or misa HWA RLVB or NG~ optignalty fol |l owed by

removal of the protecting groups and/ or R9, whereN®HR8 and R9

i ndependent |y from ®Bach ot her repﬁ%sent hydrogen of suitable protective

groups for aromatigy hydroxyl groupgg 75 11. Process qﬁgordlng toclaim9

or 10, wherein the compound of formula Il is activatéd by reaction with

thionyl chloride or 1,1-carbonyldiimdazole. 12. Process according to any

o o SRR R A S el B i, g

to cyclisation with a compound of formula III,

f

RgO CO,H
ReO
NO,
(1D,

wherein Rg and Ry independently from each other represent hydrogen or suitable
- protective groups for aromatic hydroxyl groups, under conditions suitable to produce
oxadiazole derivatives of formula IVA, IVBor IVC,

- NO, NO,
° RgO % ReO »
4 ) N-% V o
#
/ { N
Rz _N\ Rs Ry /’_ N-—-q Ry /_“\ R4
Ra \O Rs Rs 6 Rs
IVA IVB ' IVC,
optionally followed by removal of the protecting groups Rg and or Ro.
10.  Process for the preparation of compounds according to formula I as claimed in

claim 1, comprising steps wherein a compound of formula VA, VB or VC,
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reaction. 13. Process according to any one of claims 9 to 12, wherein the
cyclisation step is carried out in the presence of a suitable organic
base. 14. Process according to claim 13, wherein the cyclisation step is
carried out in tH@N pNEgsence of pyridine. 75a 15. Process according to any
one of clains 9 _to 14 wherein the Rare independently from

each other or | ved wi t Rs n or a group which
i s hydrol ysable u Heg physi ol ogi ondI i ons. rocess according to
any one of cl ai 0’5 wherrin d RO of nd of fornula

N
1l independently from each other represent nethyl or ‘_qj_rogen.' 17.
Process according to claim 16, wherein the nethyl group is renoved by
reaction with al unmi¥ftum chloride afB pyridi ne in NV@et hyl pyrrolidinone.
18. Process.according to any one of clains 9 to 17, wherein the
condensation and dehydration is perfornmed in a dipolar aprotic solvent.
19. Pr odessin RacBs,RnpdiRy sk difinctiSas e @indral RntONIBNG Ak P%&p ted
dehydrati on. i S @ledlf ormed in dinethyl acetam de, N-nethylpyrro I none or
di met hy? SY§Fa%HEith 8 gompprrbekiopaals i ng to any one of clains 10 to 19,
wherein the pyridyl nitrogen atom of the oxadi azolyl conpound of fornula
VIA, VIB or VICis oxidised by hydrogen peroxide, peracetic acid,
trifluoroperacetic acid or ureBs® @o CO4per oxi de conpl ex and

trifluoroacetic anhydride. 21. Pro 5 according to any one of clains 9. .
and 11 to 19, wherein the compguyd>~¢f fornmula I1A T11B or I1Cis obtained
by the reaction of conmpound VIIA, VNbB or VIIC, respectively, CN R7 R6
R71 RARRs|l CNRs~ Rf R6 NR5 R5 R4 RANCNOCDP VIIAVIIB VHC
wherein R4, RS, R6 and R7 are definggh,as in the general fornmula | in claim
1, V\jt%ﬂgydro. | am ne in the presence of a chelating agent under

condi t | ML Ui taPlp o difedice nagd pgpleedetizativestafvfosmula VIA, VIB or
ovIe, | .
NO, ' NO, NO,
ReO RO RgO
R0 o, 0, o
8 h} N RgO f\"l N Rg0 N
R4 Re N
4 - N
Ry “‘r:\ R Ry /“\N Ry /_h\ Re
Re , Re Rs Re Rg
VIA VIB VIC

followed by oxidation of the pyridyl nitrogen atom to give a compound according to
formula IVA, VB or IVC, optionally followed by removal of the protecting groups Rg
and/or Ry wherein Rg and Ry independently from each other represent hydrogen or

suitable protective groups for aromatic hydroxyl groups.
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76 22. Process accor di ng to any one of claims 10 to 19, wherein the
conmpound of = fornula VA, VB or VC is obtained by the reaction of conmpound

VIITTA VIIIBor VIIIC,. respectivel R7 hC 7cZ
VIT1A Vi 1 BPoasescageediag fo e or Us ‘%\1% %P@%@W%gg f%f?ql%R%{Ih’é gener al
formul g by, é&@%htmolam%ﬁﬂon xﬂfo%xloe n&mdﬁ &gmegz%%@nce of a chelating

agent Gnder tions suitable to pro uce oxl me derivatives. 23.
Process accordlng to claim19 or 20, wherein the chelating agent is

sel ect g the ngﬂg conS|st|n€ 1f 8- Qéd{ox ULngﬁlneq. .

or t ho- g ena {“Pﬁe 9 Qs O platps i T d1% YB3 Pe s 5 for
the prepa goé‘f %n&ﬁgﬁ%ﬁﬂn&ﬁ ﬁg&ﬁ{rﬂhd}ﬂ i Soddfcid! &qhellg! & H%é—;%bt claim
1, conpr|5|n t he oxidation of e respective pyrldlne conpound o the
pyri di mmctidh.oxi de conmpound. 77

13, Process according to any one of claims 9 to 12, wherein the cyclisation step is

carried out in the presence of a suitable organic base.

14.  Process racc':ordi-ng to claim 13, wherein the cyclisation step is carried out in the

presence of pyridine.
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15, Process according to any one of claims 9 to 14 wherein the groups Rg and Ry are
independently from each other or jointly removed and replaced with hydrogen or a

group which is hydrolysable under physiological conditions.

16.  Process according to any one of claims 9 to 15 wherein Ry and Ro of the

compound of formula I11 independently from each other represent methyl or hydrogen.

17.  Process according to claim 16, wherein the methy! group is removed by reaction

with aluminium chloride and pyridine in N-methylpyrrolidinone.

18.  Process according to any one of claims 9 to 17, wherein the condensation and

dehydration is performed in a dipolar aprotic solvent.

19. - Process according to claim 18, wherein the condensation and dehydration ‘is

performed in dimethylacetamide, N-methylpyrrolidinone or dimethylsulfoxide.

20. Process according to any one of claims 10 to 19, wherein the pyridyl nitrogen atom
of the oxadiazolyl compound of formula VIA, VIB or VIC is oxidised by hydrogen
_peroxide, peracetic acid, tnﬂuoroperacetlc acid or urea-hydrogen peromde complex and

trifluoroacetic anhydride.

'21.  Process according to any one of claims 9 and 11 to 19, wherein the compound of

formula IIA, IIB or IIC is obtained by the reaction of compound VIIA, VIIB or VIIC,

respectively,
CN Ry _ Re
Row A Re Rg~_-x -CN Rs~_AxR7
L. L. P
Rg I}l Rs Rs I}l Ry Ry I}I CN
0 0 0
VIIA VIIB VIIC

Wheréin R4, Rs, Rg and Ry are defined as in the general formula I in claim 1, with.
hydroxylamine in the presence of a chelating agent under conditions suitable to produce

amidoxime derivatives.
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22.  Process according to any one of claims 10 to '19, wherein the compound of

formula VA, VB or VC is obtained by the reaction of compound VIIIA, VIIIB or VIIIC,

respectively, .
CN R, Rg
INGENGH Re~_A\CN Rs~ A\ R7
’ . ‘ ’ PN i ’ P
Re™ N R, Re™ N R, Ry "N CN
VIIA VHIB . VIIIC

wherein R4, Rs, Rg and Ry are defined as in the general formula I in claim 1, with
hydroxylamine in the presence of a chelating agent under conditions suitable to produce

amidoxime derivatives.

23.  Process according to claim 19 or 29, _wherein the chelating agent is selected from
the group consisting of 8—hydroxjtqujnoline, ortho-phenanthroline and hydrates or

derivatives thereof,

24, Process for the preparation of compounds according to formula I as claimed in
claim 1 comprising the oxidation of the respective pyridine compound to the pyridine

N-oxide compound
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