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20  Commonly, within only a few years of starting L-DOPA therapy with the usual dosage
regime, L-DOPA induced clinical improvement declines at the eﬁd of each dose cycle,
giving rise to the so-called ‘wearing-off’ pattern of motor fluctuations. A close
relationship between the ‘wearing-off” phenomenon and accumulation of 3-OMD has
been described (Tohgi, H., et al., Neurosci. Letters, 132:19-22, 1992). It has been

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 to
reach the brain (Nutt, J.G., Fellman, J.H., Clin. Neuropharmacol., 7:35-49, 1984). In
effect, COMT inhibition protects L-DOPA from metabolic breakdown in the periphery

30  through O-methylation, such that with repeated doses of L-DOPA, the mean plasma
L-DOPA concentration is raised. In addition to reduced competition for transport into the
brain, a significantly greater percentage of the orally administered dose of L-DOPA is able

to reach the site of action. Thus COMT inhibition serves to increase the bioavailability of
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(Smith, K S. et al, Chem Res. Toxicol., 16:123-128, 2003). Entacapone on

t he other hand, although sharing the same nitrocatechal, pharmacophore, 30
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shorter i paéé YsveRliferldafage Hepatotoxiviy).tThadedestoaitinplterdisHagnch, tolcapone was
withdrawn from the market after several cases of hepatotoxicity were reported including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 function, which is expensive and inconvenient for the patient.
Although the actual mechanistic causes of the liver toxicity associated with tolcapone are
not 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 generally regarded as a safe
drug. Unfortunately however, entacapone is a significantly less potent COMT inhibitor
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
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15
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 been unexpectedly ascertained that it is the chemical functionality of the
non-catecholic substituent connected to the heterocyclic ring that determines the lack of

20  toxic effects of the compounds.

To date, there has been only one reported example of a nitrocatecholic [1,2,4]-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

25  below;

NO,
HO

HO



N 1 WO 2007/013830 PCT/ PT2006/ 000020 4 This substance is a
3,5-disubstituted-[1, 2, 4] -oxadi azole with the nmethyl group occupying

posi ti on Wo2owfo1ssse het er ocycli c oxadi azolyl ring and treTmTR0060aM02€NOI i C
phar macophore attached to G5. 5 W have studi ed the oxadi azol yl conpound
1 mentioned above and found it to be roderately active in the COMI

i nhibition assay (59% of control, see experinmental section). Unfortunately
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pr obl em of pr ovj gi ng a potent to and clinically safe COMI inhibitor. W
have sur;ﬂﬁagl?eﬁldﬂd’ ound that if the central ring is substituted with a
pyridyl ring in oxidised form(i.e. pyridine N-oxide), that the resulting
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1 whigh wadiveally safc ©ONMdshibier. and eval uated in vivo; NO2 NO2 HO HO |
HONO HONN 2 3 25 Although both 2 and 3 each present a reduced toxicity
risk inrelation to 1, in terns of COM inhibition compound 2 displ ayed
only 79% Uy ERFRAHAG S TNet@D e iTRILEIiRaId ywihed peridAtrid¥ Thus
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oxidised form (i.e. pyridine N-oxide), that the resulting pyridine N-ox1de compounds

exhibit greatly reduced toxicity, or are even devoid of toxicity risk, whilst it is still
15  concomittantly possible to maintain COMT inhibition superior to entacapone. 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 central 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 1 which we have also synthesised and evaluated in vivo;

NO, NO,
HO HO

N

25
Although both 2 and 3 each present a reduced toxicity 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 functionality is unexpectedly crucial for obtaining



posi tional arrangenent of the heteroatons in the central oxadiazole ring
and the 30 incorporation of the pyridine Noxide functionality is
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COMT- inhibitor. Accordingly, the present invention relates to
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10  bioactivity, bioavailability and, in particular, safety:
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wherein R; and R, are independently from each other hydrogen or a group which is

15 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 number 0, 1, 2 or 3 and m represents the number 0 or 1; Rj
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 AR R7 A\ R4
+
P NS -
R6” "N RS Re” N o
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A B C

where R4, Rs, Rg and Ry independently from each other represent hydrogen, C;-Cg-alkyl,
25 C1-Cs-thioalkyl, Ci-Cg-alkoxy, Ce-Cia-aryloxy or a Cg-Cia-thioaryl group, C;-Cg-alkanoyl



where R4, R5, R6 and R7 independently from each other represent hydrogen,
Cl- C6-al kyl, 25 Cl1-C6-thioal kyl, Cl1-C6-al koxy, C6-Cl2-aryloxy or a

C6- C12- t Woangtoigssoup, Cl- C6-al kanoyl WO 2007/ 013830 PCPCPPIO@6/00020 6
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represent phenoxy or nap thoxy may optionally be substituted.

Pr ef er abl §yan@ghantb2-dili oaryl resi dues represent thiophenyl and thi onapht hyl
which may optionally be substituted. Preferably, Cl-C6-al kanoyl residues
represent net hanoyl, ethanoyl, propanoyl or butanoyl. Preferably,

C7- Ct 3- arlaythe rabsvel defnitienr s adgioemenydf dpdenaplhiuiioyiclude both regioisomers

realizable by exchange of the nitrocatechol moiety and the —(X),-(Y)m-R; moiety.

20
Preferably, C;-Cs-alkyl residues represent methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl, tert-butyl, pentyl or hexyl. Preferably, C;-C¢-thioalkyl residues represent
thiomethyl, thioethyl, thio-n-propyl, thio-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 tert-butoxy. Preferably, Cs-Ciz-aryloxy residues
represent phenoxy or naphthoxy which may optionally be substituted. Preferably, Cs-Ci2-
thioaryl residues represent thiophenyl and thionaphthyl which may optionally be
substituted. Preferably, Cy-C¢-alkanoyl residues represent methanoyl, ethanoyl, propanoyl
or butanoyl. Preferably, C;-Ci3-aroyl residues represent benzoyl and naphthoyl.

30 Preferably, C;-Cg-alkylamino residues represent methylamino, ethylamino,
n-propylamino, isopropylamino and n-butylamino. Preferably, C,-C¢-dialkylamino
residues represent dimethylamino, diethylamino, di-n-propylamino, di-n-butylamino,
di-isopropylamino, methylethylamino, methylpropylamino and ethylpropylamino.

Preferably, C;-Cjp-cycloalkylamino residues represent pyrrolidino, piperidino,



30 Preferably, Cl-C6-al kylam no residues represent nethylam no, ethylam no,
n- propyl am no, i sopropylam no and n-butylam no. Preferably,

C1- C6- di avlybemn18830 resi dues represent di methyl am no, diPeTh2esi00wm20

di - n- propyl am no, di-n-butylam no, di-isopropylam no, nethylethylan no,

met hyl propyl am no and et hyl propyl am no. 7 Preferably, C3-Cl2-cycloal kyl ani no
resi dues represent pyrrolidino, piperidino, WO 2007/013830
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oxadiazol-3,5-diyl.

Preferred compounds of the above general formula (I) having a 1,2,4-oxadiazol-3,5-diyl as
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nitro-benzene-1,2-diol, 3-nitro-5-[3-(1-oxy-4-trifluoromethyl-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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nitrophenyl)-1,3,4-oxadiazol-2-yl)-4,6-dimethylpyridine 1-oxide.

Preferred compounds of the above general formula (I) having a 4-methyl-4H-1,2,4-triazol-
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3-(5-(3.4 glrglydr Ou)gl){t > nllnE:{udphenglﬂ -(3, 4rghy roxy— -nltrophenyl) 1,3,5-triazin-2-y1)-4-
(trifluoromethyl)pyridine 1-oxide, 3-(4-(3,4-dihydroxy-5-nitrophenyl)-1,3,5-triazin-2-yl)-
2-methyl-6-(trifluoromethyl)pyridine 1-oxide, 5-(4-(3,4-dihydroxy-5-nitrophenyl)-1,3,5-
30  triazin-2-yD-2-(trifluoromethyl)pyridine  1-oxide, 5-(4-(3,4-dihydroxy-5-nitrophenyl)-
1,3,5-triazin-2-y1)-2-methyl-4-(trifluoromethyl)pyridine 1-oxide, 3-(4-(3,4-dihydroxy-5-
nitrophenyl)-1,3,5-triazin-2-yl)-2,6-dimethyl-4-(trifluoromethyl)pyridine  1-oxide, 3-(4-
(3,4-dihydroxy-5-nitrophenyl)-1,3,5-triazin-2-yl)-6-methyl-2-phenyl-4-
(trifluoromethyl)pyridine 1-oxide, 3-(4-(3,4-dihydroxy-5-nitrophenyl)-1,3,5-triazin-2-yl)-



triazol-3-yl)-2-fluoropyridine 1-oxide,

4- (5- (3, 4-di hydroxy-5-nitrophenyl) - 4-net hyl - 4H
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2- (5- (3, 4-di hydr oxy-5-nitrophenyl)-4-nethyl 20

4H 1, 2, 4-triazol -3-yl)-6-fluoropyridinelll- oxi de,

2-chl oro- 3- (5- (3, 4-di hydr oxy- 5-

ni t rophe gyi(- riftudFBhityhYHding 1 4dde, 3805 WaiRy B Y RS 1 5, 2 3%

(3, 4- di hydrdXky=(Githiorerogthgbgiridine rexidyl - 4H 1, 2, 4-tri azol - 3-yl ) - 6- met hyl pyri d
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2- brono- 5-chl oro- 3- (5- (3, 4-di hydroxy-5-ni trophenyl)-4-nmethyl-4H 1, 2,4-triaz

ol - 3- yl) Plefbrrel o®mhpInAY boF teBote érie@lz_ﬁ-fo%%lﬁ’r(gfh%pﬁlg% £OARAANS 5)-E1ir¥ﬁ g ;above
general formula (1) having a 1,3,5-triazin-2,4-diyl as central unit
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2, 6-dimethyl -4-(trifluaronethyl)pyridine
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5-(5-(3, 4Pt¢ifd1yedr®mpoﬁndﬂ ¢fr thp hieovgel gendraPfofmula (I) having a (Z)-1-cyanoethen-1,2-diyl

t5f '( g_ZI( g_ 2@%%%(2,}'? g(%;!grf%ll_ ﬁ{?{t &”ghg%i&?g-r(ll-Cci:gfgneo-Zl-_(’ap,é-ld?}?y’droxy-S-nitrophenyl)vinyl)-4-

%: (2;1220% r L@ﬁ?ﬁorgrrr%%@)gy%h@yl - 4r-bkiabf | uor2TBlchitkd-BY(T icShiea X3 Aifiroxy-5-

ni t r opheryiftpplienyyinyDida¢-dimghylbyrding- di-ueiday | (Z)-8+(i iclhnm2 @detdiydroyy-tdi ne

(30 d i hy BFSTREmDiny Dpsmetyh-Crifomomepaleseiding oudsre (Ry -yt (2.
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2-(trif | u@&ﬁ%yqifyp(yﬁﬂitr-gph@y@vi@ybﬂgpéth’yl-4-(tri.ﬂuo.romethyl)pyridine 1-oxide, (Z)-3-
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- (5- (3, 4-dkidy,dr oxy(Z3-308-tichpre Ay eydna2243 YtdiBydréixy-S5-nitrophenyl)vinyl)pyridine
1-oxide, (Z)-3-(1-cyano-2~(3,4-dihydroxy-5-nitrophenyl)vinyl)-6-methyl-2-phenyl-4-
(trifluoromethy!)pyridine 1-oxide, (Z)-2-bromo-3-(1-cyano-2-(3,4-dihydroxy-5-
nitrophenyl)vinyl)-4,5,6-trimethylpyridine  1-oxide, (Z)-2-chloro-3-(1-cyano-2-(3,4-

30 dihydroxy-5-nitrophenyl)vinyl)-4,5,6-trimethylpyridine 1-oxide, (Z)-3-(1-cyano-2-(3.4-

dihydroxy-5-nitrophenyl)vinyl)-2-(trifluoromethyl)pyridine 1-oxide, (Z)-2,5-dichloro-3-

(1-cyano-2-(3,4-dihydroxy-5-nitrophenyl)vinyl)-4,6-dimethylpyridine 1-oxide, (2)-3-(1-
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cyano-2-(3,4-dihydroxy-5-nitrophenyl)vinyl)-5-(trifluoromethyl)pyridine 1-oxide, (2)-3-
(1-cyano-2-(3,4-dihydroxy-5-nitrophenyl)vinyl)-2-fluoropyridine 1-oxide, (Z2)-4-(1-cyano-



15 3-yl)-2-fluoropyridine 1-oxide and

2-(5-(3,4-di hydroxy-5-nitrophenyl)-1,2,4-triazin-3-yl)- 6-fluoropyridine
1- oxi de. Wwoebevaegsoconpounds of the above general fornulPaT/(PTRo0GAVIRY a
(2)-1-cyanoethen-1,2-diyl noiety as central unit include

(2) - 3-(1-cyano- 2-( 3, 4-di hydr oxy-5-ni tr é@henyl ) vi nyl )-4- 20
(trifluoronethyl)pyridine 1-oxide,
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(1O)é;/aﬁo (2 %3 4- di hydr oxy-5-ni trophenyl ) vinyl )-2, 6-di met hyl -4-(trifl uoronet
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- d
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di hy%oxys-ﬁlt&b%émﬁ@ax '2)29'1) 2. 60-afn R IBYiANE | AbKi8e, 1 2RI H6:3-(4-(3,4-dihydroxy-
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- (4- (3, A-ALyAr 3 P2 ByaRRE S MidopRery BL A QAN SR RRBX D@3 Bogr | ) - 2- met hyl - 6-
methylpyridine 1-oxide, 2-bromo-3-(4-(3,4-dihydroxy-5-nitrophenyl)-3-
30 (ethoxycarbonyl)furan-2-yl)-6-methylpyridine 1-oxide, and 2-bromo-5-chloro-3-(4-(3,4-
dihydroxy-5-nitrophenyl)-3-(ethoxycarbonyl)furan-2-yl)-4,6-dimethylpyridine 1-oxide.

Preferred compounds of the above general formula (I) having as central unit a

1H-imidazol-1,5-diyl moiety include 3-(5-(3,4-dihydroxy-5-nitrophenyl)-1H-imidazol-1-



(trifluoronethyl)pyridine 1-oxide, 5-(4-(3,4-dihydroxy-5-nitrophenyl)-3-

(et hoxycar bonyl)furan-2-yl)-2-(trifluoronethyl)pyridine 1-oxide,

5- (4- (3, w0izhyrdnsssy-5 15 PCT/PT2006/000020

ni trophenyl) - 3- (et hoxycar bonyl ) f ur an- 2-¥I )-2-met hyl -4-(trifluoromethyl)pyri
di ne 1- oxi de, 1
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di hydr oxy-5-ni trophenyl)furan- di met hyl pyridi ne 1-oxide,
3- (4- (3, @%wdﬁwéwro aylthpmﬁgqogflmlh%rilzwgqpyr@met i fl-edionet RS Rt di ne
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?mcgggglo yi) é-]n}e(tlaylgl 8{1 dqrq%)%gy ’ gr:flqilgg Ehggl lj oxﬁe 3-(3- (3 4-dihydroxy-S5-
3- (563, ] -
® (25, Stpstpcantsempei ot (ROl b it S tfr,
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éu ﬁi(/lci(rjgxxtrﬁ}mdmabﬁ%!s&‘id)nelk#i m dazedidé- y1 ) - 6- 2 Jsudictdonor3 -3 -(Bo4-BieM a6 5-
2-chloro n?trép%_enyl)lsoxazol -5-y1)-4,6-dimethylpyridine 1-oxide, 3-(3-(3,4-dihydroxy-5-
nitrophenyl)isoxazol-5-yl)-5-(trifluoromethyl)pyridine 1-oxide, 3-(3-(3,4-dihydroxy-5-
nitrophenyl)isoxazol-5-yl)-2-fluoropyridine 1-oxide, 4-(3-(3,4-dihydroxy-5-
30 nitrophenyl)isoxazol-5-yl)-2-fluoropyridine 1-oxide, 2-(3-(3,4-dihydroxy-5-
nitrophenyl)isoxazol-5-yl)-6-fluoropyridine ~ 1-oxide, 2-chloro-3-(3-(3,4-dihydroxy-5-
nitrophenyl)isoxazol-5-yl)-6-methylpyridine 1-oxide, 2-bromo-3-(3-(3,4-dihydroxy-5-
nitrophenyl)isoxazol-5-yl)-6-methylpyridine 1-oxide, and 2-bromo-5-chloro-3-(3-(3.4-
dihydroxy-5-nitrophenyl)isoxazol-5-yl)-4,6-dimethylpyridine 1-oxide.



10 di hydroxy-5-nitrophenyl)-1 Him dazol-1-yl)-6-nethyl pyridi ne 1-oxide,
and 2-brono-3- (5-(3,4-di hydroxy-5-nitrophenyl)-1
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|- 5-
2007/ 01388bY W@@@Pé@g ggz T&‘S@ilféff‘émeédo’@@?rpounds of the above gener al

formyha (1) having as central unit a carbonyl noiety include
3- (3, 4-di hydroxy-5-ni trobenzoyl)-4-(trifluoronethyl)pyridine 1-oxide,
2- chl or o-BrefeBred cdinppundsxof- the rabbva)gtmezabfbx)nma @b diammighasl qepiraldimieand opadade,

1 ox} de. G012 UPRIFRY oxy -BUAM  0bonRoRH SN KT ErRSPRARRY RSTPB ke

1- oxi de, ﬂ&r&h%?ﬁﬁ'}f&iﬂe 1 ox1de 2-chloro-3-(4-(3,4- dlhydroxy—S-mtrophenyl)oxazol -2-
ni trobenzoyl ) -2-nme -(trifldoronethyl pyrldlneloxd

3-(3, 4- dnﬂ)fél,ﬁc;kylcﬁl.ylpyndme 1-oxide, 3-(4-(3, dlhydroxy-S-nltrophenyl)oxazol 2-yl)-2-
25 methyl-6-(trifluoromethyl)pyridine 1-oxide, 5-(4-(3,4-dihydroxy-5-nitrophenyl)oxazol-2-
y1)-2-(trifluoromethyl)pyridine 1-oxide, 5-(4-(3,4-dihydroxy-S-nitrophenyl)oxazol-2-yl)-
2-methyl-4-(trifluoromethyl)pyridine 1-oxide, 3-(4-(3,4-dihydroxy-5-nitrophenyl)oxazol-
2-y1)-2,6-dimethyl-4-(trifluoromethyl)pyridine 1-oxide, 3,5-dichloro-4-(4-(3,4-dihydroxy-
S-nitrophenyl)oxazol-2-yl)pyridine 1-oxide, 3-(4-(3,4-dihydroxy-5-nitrophenyl)oxazol-2-

30 yD)-6-methyl-2-phenyl-4-(trifluoromethyl)pyridine 1-oxide, 2-bromo-3-(4-(3,4-dihydroxy-
5-nitrophenyl)oxazol-2-yl)-4,5,6-trimethylpyridine 1-oxide, 2-chloro-3-(4-(3,4-dihydroxy-
S5-nitrophenyl)oxazol-2-y1)-4,5,6-trimethylpyridine  1-oxide,  3-(4-(3,4-dihydroxy-5-
nitrophenyl)oxazol-2-yl)-2-(trifluoromethyl)pyridine  1-oxide, 2,5-dichloro-3-(4-(3,4-
dihydroxy-5-nitrophenyl)oxazol-2-yl)-4,6-dimethylpyridine 1-oxide, 3-(4-(3,4-dihydroxy-



ni trobenzoyl) -2, 6-di nethyl -4-(trifluoronethyl)pyridine 1-oxide,

3, 5-di chl oro-4-(3, 4- di hydroxy-5-nitrobenzoyl)pyridine 1-oxide,

3- (3, 4- diwpanaxy3Beni t r obenzoyl ) - 6-nmet hyl -2 10 PCT/PT2006/000020

phenyl -4-(trifluoromethyl)pyridine 1-oxide,

2- br ono- 3- ( 3, 4- di hydr oxy-5-ni trobenzoyll$- 4,5, 6-trimethyl pyridine 1-oxide,
2-chl oro-3- (3, 4-di hydr oxy-5-nitrobenzoyl)-4,5,6- trinethyl pyridine 1-oxide,

3-(3,4-di 2

> S chl o AR A A huck b DR SR BT RS, e,

(3,4-di myrdphmyl)sxamt-ﬁqb)ehﬂuytopyﬁdmbr| f | uok-oxdehyl ) pym(éh(hé -dihyalcoxie 5-
R Rt L

(

(3

(3, 4-di mﬁ@gwgéxd}bw%e@mwobyﬁdﬁlbuorp@MHe di n@cﬁrogacs%a 4-dihydroxy-5-
chl oro- 3-( dr oxy- 5-ni trobenzoyl ) - -nethibpyrl ine 1-oXide

2- br offo- mltrgpthYHDdeM) @nmthyﬂmmmyl -o8idaet h-byoyme-gi(hé3.4- daborctn@w—énd

2- brono-5-.ch benz )

1- oxi de. 15% b&) en? 18%3%81'2'3’ éé)tﬂ‘%ég{ﬁ@% cf% 2198‘\;% ggﬁ‘% ;’brg m(rg'%o%’l ?Xéng’l ng as
central uaihydramy-em@henﬁl)ékadbw P'Dm,@-ﬁﬁnétﬂﬂbyﬁ’dine 1-oxide.

3-(4-(3, 4-di hydroxy-5-nitrophenyl)oxazol -2-yl)-4- (trifluoronethyl)pyridine
1- oxi de, 2-chl oro-3-(4-(3, 4-di hydroxy-5-nitrophenyl)oxazol - 2-

yl)-4,6- : : .
3-(4- ( 3. 2?_’!5&#@% rc%%(ﬁ?b%‘_xd%ﬁf?t%%ﬁfé%l eg;c(rglz g rznél_layﬁlg ?%Vl% as central unit an benzene

met hytb- 6- I,B-rdn}ﬂl uor ormdnlagyl ) pyr i dichude 1- oxi @e(3',4"-dihydroxy-5"-nitrobiphenyl-3-yl)-4-

T oxi o, EHUOROBYRPHIRDy - S NP phenyt Gedbiistptbiphey 3PS ' ¢ e

2- met hyl fikdrh ) )R in ' 4'-dih -5 -
3-(4-(3, 4(411(1:I| %d‘?‘%@ gfﬁl??/ophg%%g o? a%(c;il%loqj&-4 (3:4*-dihydroxy-5"nitrobiphenyl-3

2-yl) - 2, e¥lptiymdinty Il -oxidet 13-(3, ﬂl’ﬁﬁlbyrbOWB}lpypbmhwl B-W)Rd@ifluoromethyl)pyridine

3, 5-di hi dr oxy-.. 5-.ni | - 2-vl i di
T ox de GoRie g A g A B O S B B PP MRS S A G okt Foflie,
yl ) -Gsnmet hyl - 2- phenyl -4-(trifl uoronet hyl )pyr| di ne 1-oxi de,

2- br ono- 3- (4 (3, 4-di hydr oxy-
5-nitr oph"erﬁ 1P yeareiounds, ph ﬂw sbayet gangssd Honmpye i(Bi nyving. ascepdral unit an 1-H-

2-chl

o P oo 5 Al Wofude 3.5 d-dihydrony-S pitrophenyl)-1Hopyrazol-1-y1) -4-

3- (4- é 3, 4({mli!131chtifﬁknﬁtihy})ﬁyr§d1ni rl?gk\ga,y 15)(6x(@ZedihPdryky-5 hitroplichy i Eopgbtott I-ply+ i di ne
1- e, | C -o-(4- y G- . . .

di ﬁ;:jr oxy22 @rlﬂpferpaﬁﬁa&mlé%azlopméeay?f ~dichdorgr - Fyt-pihy feppone -nitrgrhegy])- 1H-

3- (403, ‘b éﬂ&yqlf lnMYReZOQZJQQé%@?S E’pﬂdﬂﬁ%@&@ ﬁﬁﬁ%ﬁenﬂﬁlH—py&azol 1-y1)-2-

5n|trophmﬁ/ oXazol - 2- -5-(tr onmet hyl") pyri dine "1-
3-(4-(3, 4t ttw@n@lhyl)ﬁyrldmet rlopmdﬂ,y B)(éxazledlhszdryx»-s szijmyiwﬁ-mrml A-yhyi de,

g- g j_ g g is_‘gflﬂégﬁrﬂgi% \/ pyr%ltnre Olpoxﬁg | ;ncéf(fi‘ %9 3, % d\{h))droxy- -DI ro%g 1)qﬁﬁ?py]faz%)f' de,

1-yD)-2-fluoropyridine 1-oxide.

3-
3-
4-
2-
2-

25  Preferred compounds of the above general formula (I) having as central unit an pyrimidin-
2,4-diyl moiety include 3-(4-(3,4-dihydroxy-S-nitrophenyl)pyrimidin-2-yl)-4-
(trifluoromethyl)pyridine 1-oxide, 2-chloro-3-(4-(3,4-dihydroxy-5-nitrophenyl)pyrimidin-
2-y1)-4,6-dimethylpyridine 1-oxide, 3-(4-(3,4-dihydroxy-S-nitrophenyl)pyrimidin-2-y1)-2-
methyl-6-(trifluoromethyl)pyridine 1-oxide, 5-(4-(3,4-dihydroxy-5-nitropheny!)pyrimidin-

30 2-yb-2-(trifluoromethyl)pyridine 1-oxide, 5-(4-(3,4-dihydroxy-5-nitrophenyl)pyrimidin-2-
yl)-2-methyl-4-(trifluoromethyl)pyridine 1-oxide, 3-(4-(3,4-dihydroxy-5-
nitrophenyl)pyrimidin-2-yl)-2,6-dimethyl-4-(trifluoromethyl)pyridine 1-oxide,
3,5-dich10ro-4-(4-(3,4-dihydro£y-5-nitrophenyl)pyrimidin-2-yl)pyridine l-oxide, 3-(4-
(3,4-dihydroxy-5-nitrophenyl)pyrimidin-2-yl)-6-methyl-2-phenyl-4-



ni t rophenyl ) oxazol - 2-yl )-6-fl uoropyridi ne 1-oxi de,

2-chl oro-3-(4-(3,4-di hydroxy-5 5 nitrophenyl)oxazol - 2-yl)-6-net hyl pyri di ne
1- oxi de, Wwokwamma3Be(4- (3, 4- di hydr oxy- 5- PCT/PT2006/000020

ni trophenyl ) oxazol - 2-yl ) - 6- et hyl pyri di ne 1-oxi de, and

2- brono-5-chl oro-3-(4-(3, 4- 16

di hydr oxy-5-ni t rophenyl ) oxazol - 2-yl ) -4, 6-di net hyl pyri di ne 1-oxi de.

an’ bonz i BoRoG PRI | DGR ARG 4 it Falohy MR PIHpREAIGA! U T

an r I’IC

3-(3",4" -dy ?ms,exﬂm&hygjyhaﬁiel phenyl 13xyde) - 4- (t rz f:lhlumr— S (hyddipyragi-fre
1- oxi de - di hydr ox -ni trobi phecp i) - dihvd 5
(irifl uormtréphﬁylVDW#m@ilmé b sieemetmbyridine ~2ibxide” 3-(4-(3 4-dihydroxy-S-

3, 5-di Ch'@& %ﬁ gﬁgyrén ?ﬂ?;ﬁﬁﬁo f?ﬁ%ﬂyﬁﬁ%ﬁ =ckidey! iwdiéfﬂbﬂae.% é493<4de

3-(3 ,4 eny -(trifluororethyl J)yl’l di ne
1- oxi Gle (ﬁhjﬂdroxy- -mtrophenyl)pyr1m1d1n-2-y1) -4,6- dlmethylpyrldlne 1—0x1de, and 3-(4-(3,4-

3-(3,4" -dih droxy 5'-ni en trifd uorLo pyri di ne

1- oxi de. dig WH@FVWGBMUWQ@%TYW%@I BeRome ﬁ)@p’gﬂnf r ({le)a (1) having as
central unit an 1-H pyrazol-1,5-diyl noiety |ncI ude

3-(5-(3, 4-di hydr oxy- 5- mtrophenyl)-ll—l—fpyrazol-l -4-

(trifl uor Puekdriedcpmpointisrd the ahave ggneral formula (I) havmg as central unit an 1H-pyrrol-

g EtS r |( ? | u%’g dﬂ%gﬁ&ég&pw I Lr O h(ﬁoqgvdhéghroxyx-mtzrgphenypf 1)-methyl 3-(ethoxycarbonyl)-
3, 5- djgchl Hq?)gﬂm( 52@4 /étrmum&ﬁ&m)@mamer ophendd, ) - 1-chReo-py(542 aidiliydrbyypds i di ne
e,

1- oxi hydr oxy-5-nitrophenyl)-1H
(trifluor mffrgp}my )@(qthnxygarbom) (ygneth}% lH}{)y%rol 2—yB 4r g %hmetl'xyli/)yx)ldme 1-oxide,

3-(5-(3, 45 1 - -6-
o g > (3, e gl %gﬁ@r% SR LioRel- ﬂégﬁ Wi pQhoi2 Yz methyl-6
411- (5- é 3, 4g§ﬂt;&6?ﬁm%yﬂdihé Ophelnyytme 1H p&—l()f'&@tﬂ-dlhyd;dxl)y Qnﬁﬂog}mry?ly}-ﬁﬂﬁbfhé-
oxi de. referred conpound e abqy ra a ng as
centr al u(ﬁthoxaﬁarbgwlmﬁrpr;?r lh%ﬁrlfﬂ‘ﬂr%{l?}lﬁn&r@e % g (? E2_)5/4 g
3- (4 {3 434l 5%?? %Xlﬁtrggﬁ@ngf)olpﬁx%ﬁél APy 9LY1)-2ndthylH-(trifluoromethyl)pyridine

(trifluor o
2 chl or o- 3.0@43@( 3, ZB—(cSr@yUdhx&roﬁymmtro]ﬂtwmm Iymgthiy b dipyzrrol-2-y1)-2,6-dimethyl-4-

yl)-4,6-dinmeth ridine 1-oxi ' .
3 (4 (3, 4(tHﬂH9@pW YHfing opi‘u é)ﬁvi% p)}irq-mcm%o-ﬁ-(g-(? 4-ihhydroxy 5-nitrophenyl)-1
et hyl - ?ﬂy@hﬁﬁﬁedl Ilféxi&eOXBg&(B ,4-dihydroxy-5-nitrophenyl)-1-methyl-
5- (4(34 ydroxy rophenyl ) pyrim
2-yl)-2- (ﬂHrﬁ}lWO}d’bﬁhmtblﬁy phﬁnyé4f(trg]uog@nethyl)pyndme 1-oxide, 2-bromo-3-(5-

5-(4-(3, 4- d t
1) - 22t -SSR Puiohe RS s B Sz S G rmetpyyriding, loxide,
2 itr oghenylcmwamsotsm - @hydrbxp-Senitoprrhiy l-ethy i Fipyoobasthg:5)6pyr i di ne

oxi de
3, 5-di chl bimethylpyridine Al-axidgdPd Ry 4-dibsdeopnemitronbeny s ansthy- J-Pyue-2ivhe
1- oxi de, g ({rdﬂu ometp 1 r1d1n 1 oxide,. c% - dlchloro 3 (5 (3 4- dlhydroxy S-nltrophenyl) -1-
(3,4-dihy rox-g ni ¥3%i‘| Ypyrimdin-2-yl) - n
2007/ 01383&@@@@%@#@0@0@%@@1@@@ uor omxmel, ) pyr .30&(& %dlbxdreéy-S-

2-br Oém 3n1(t1flopfmeny?)-?-mey h}ylfjl)ir}l-pymr)]ll- -yB%})&nMugr‘g% {hnl)%'yrrlldme 1-oxide, 3-(5-(3,4-
dihydroxy-5-nitropheny!)-1-methyl-1H-pyrrol-2-yl)-2-fluoropyridine 1-oxide, 4-(5-(3,4-
dihydroxy-5-nitropheny1)-l-methyl—lH-pyrrol-2-y1)-2—ﬂuoropyridine 1-oxide, 2-(5-(3,4-
dihydroxy-5-nitrophenyl)-3-(ethoxycarbonyl)-1-methyl-1 H-pyrrol-2-yl)-6-fluoropyridine

1-oxide, 2-chloro-3-(5-(3,4-dihydroxy-5-nitrophenyl)-1-methyl-1H-pyrrol-2-y1)-6-

30  methylpyridine  1-oxide, 2-bromo-3-(5-(3,4-dihydroxy-5-nitrophenyl)-1-methyl-1H-
pyrrol-2-yl)-6-methylpyridine 1-oxide, and 2-bromo-5-chloro-3-(5-(3,4-dihydroxy-5-

nitrophenyl)-1-methyl-1H-pyrrol-2-yl)-4,6-dimethylpyridine 1-oxide.



2-yl)-4,5,6-trimethyl pyridine 1-oxide, 2-chloro-3-(4-(3,4-di hydroxy-5-
ni trophenyl)pyrimdin-2-yl)-4,5, 6-trinmethyl pyridi ne 1-oxide,
3- (4- (3, W0i2byrdra88y - 5- PCT/PT2006/000020
ni trophenyl ) pyrimdin-2-yl)-2-(trifluoronethyl)pyridine 1-oxide,
2,5-dichloro-3-(4-(3,4 5 17
di hydr oxy-5-ni trophenyl ) pyri m di n-2-yl) -4, 6-di met hyl pyri di ne 1-oxi de, and
3-(4-(3,4 I-hyd K )
: Preftrfid E?ﬁg Suhds Nbft HoP QBE‘\VJ g%%{%x?gfgﬂggl%()%gﬁﬁlgg as ce rala 01\3 an

-(trifluoronethyl Ine 1-oxid of the
gener al f ddsettazol-2,5- dlyalvmqgt)amchxdaBF(éL(Mﬁdlhy@nxﬁ ISkrptympImhyl) Z}Btedagdl Zvgllet y

1" pyrr o SRR, o TR AR o e Sttt al 10

2- chl or o- ¥y LRt Buctordéh ¥nd 1-oxide, 3,5-dichloro-4-(5-(3,4- dlh droxy-S5-nitrophenyl)-
nltrophenﬁ? 5(3- et hoxy)élg}?)gon I)-l-rre hyl-i H-p r(ro( - 2- ?I 4y - H%tﬁyl pyridi

ne 1- éx: d -tet@zplawﬁpmn@nhthomdyT 5- Gﬁr@ﬂo@hmxy-sammhwyl) 2H-tetrazol -2-yD)-
H-
< PX S, D BeC s hP TR A B e et

H-pyr r ol - 2yPl3-cAflGéohdetiydporiginb y loxade. i di ne 1- oxi de 5 (5-(3,4 15

di hydr oxy-5-ni trophenyl)-1-nethyl -1 H pyrrol-2-yl)-2-methyl-4-(trifluoroneth
yl)pyridine 1-oxide, 3-(5-(3,4-dihydroxy-5- nltrophenyl)-l-nethyl-

1
H- | St o
0 BB A AT Wi .25
met hyllo- i Hhagdiazol-4,3-diy]) myiekyd invdude- H¥d-(R4-dihydroxy-5S-nitrophenyl)-1,2,3-thiadiazol-5-
3- (5- (3,

|
T o B e, T 2 e 3R by Sesitromben sl
2-br ono- 3¢ Q@-tgfadfa%lélf ?I)W@aﬁfiéfhﬁ?Wﬂﬁ@ pﬁ@ﬂﬁé) 33(41’(9t4tl}ﬂly<:ﬂroxy-5 nitrophenyl)-

H-pyrroI-Z-y Fi et h idine 1-oxid
2- chl or o- B2(35h(aémgld$ Weﬂr—mxshwa(mﬂ@mmmmpmam hyoixidei, SHAp@sA-dihy&roxly) - 4,
5 6- tri

(3. - i SR 2B bRy D A porpmetydpygfing  oxide,  5-(4-(3.4-

2- (trisf | ugihedrek Bln)it@(&ijheﬁ g, 213-eihd8zo0l-5-y1)-2- meth 1-4- trlﬂuorometh Dpyridine
2,5-dichloro-3-(5-(3,4 d%]zqdroxy 5- nltr%%)h ( i'py

H pyrrol - boyids. 4, 6- d$1€‘é‘(3} §dpprdr Wn%mtmphﬁmg)sY 23- @Ed{@ohgﬂi)h?yéﬁé}%?ﬂlﬁl -85
nitr Opher@fﬂlﬁudroﬁg{hgﬁf)yﬁﬁg W&abe 23r ¥ sdenRsrb t4r(|4f(l3 ‘40&189%?9’ lS)IH%J;ﬁ}gh?ﬁ 112 92 xi de,

3-(5-(3, 4
di hydr oxythizdinzb - Dghenydipe 11wxidey | 3444 RYdiloidrakyyd-hitdphénydy hpBrththidiseol5oxi de,
4-(5-(3, 4-

di hydr ony1)56HWtP¥}p:HB]i‘ﬁHY5 (triflosgmethpDpyriding 1-pxidey 2Premegr @y Arditrdroxyoxi de,
2- (553, 45 nﬁ‘f MQ{)WXSM@ ﬂﬂiaﬁié%%? @fl’)'—z? 5 %-tﬁﬁfeﬁﬁ&%&ﬁi&o Ml del -2EIE6L3-14-(3,4-

H pyrrol - uor opyri di ne
2-chl or o- @hycﬁoxsaﬁﬂtmphpdylwﬂ Rhﬁdlﬂ@{bﬁ@dyﬂﬁ;@&m}mﬂpmdﬂ@yr rol - 2l-pkides 30
met hyl py

e b o) - CE4 S S 5 pip e | 3 rbiadiasolsS ¥R rifyorpmethy Dpyridine

pyrrol - 2- ybyid6- met hy |5QMéHlélﬂoﬂ33(éﬂ-(3)4§-'dﬂi§fdr@@CB—nltrophenyl) 1,2,3-thiadiazol-5-yl)-4,6-
2- br omo- 5- chl or o- 3- (5-( 4-di h drox - 5-

ni t r opherfimpthylpyeiding - i- Pléqdy,r r 3_)1(4 23, 9+d;hsmr@<-5fd$ “ritophepi-1 dindiatiagel-go -0
2007/29138&1‘%1113 ?(-)I-I{lg) E%B]Q}ﬁrl cH 2c(>)x1de173 -(4-(3,4-dihydroxy-5-nitrophenyl)-1,2,3-thiadiazol-5-
yl)-2-fluoropyridine 1-oxide, 4-(4-(3,4-dihydroxy-5-nitrophenyl)-1,2,3-thiadiazol-5-y1)-2-
fluoropyridine  1l-oxide,  2-(4-(3,4-dihydroxy-5-nitrophenyl)-1,2,3-thiadiazol-5-y1)-6-
fluoropyridine 1-oxide, 2-chloro-3-(4-(3,4-dihydroxy-5-nitrophenyl)-1,2,3-thiadiazol-5-
yl)-6-methylpyridine 1-oxide, 2-bromo-3-(4-(3,4-dihydroxy-5-nitrophenyl)-1,2,3-
30  thiadiazol-5-yl)-6-methylpyridine 1-oxide, and 2-bromo-5-chloro-3-(4-(3,4-dihydroxy-5-
nitrophenyl)-1,2,3-thiadiazol-5-y1)-4,6-dimethylpyridine 1-oxide.

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-yl)-4-



Preferred conpounds of the above general fornula (1) having as central unit
an 2Htetrazol-2,5-diyl noiety include

3-(5- (3, W0i2hyrdnessy- 5- ni t rophenyl ) - 2Htetrazol - 2-yl)-  PCT/PT2006/000020
4-(trifluoronethyl)pyridine 1-oxide,

5- (5- (3, 4- di hydr oxy-5-ni t rophenyl ) - OH- tl8t r azol - 2-

| )-2-(trifluoronethyl)pyridine 1-oxide,

-di chl g5 8:4: % ridine
T S e e T R L et

trifl ug)-dreedimetybyyridiiene opidede, 3 -6 (8,4~ dlhydroxy 5-nitrophenyl)thiazol-2-y1)-2-

5-

") 42 R R hera R 05 oe G iy S bk above

eneral f & e - 124 5- di yl
ol ety | nl ade Bepymaayh P, ?oi"“?s o e A ae g Y

yl)-45(t rz-mqﬂml-&n@ﬂm}qrp@ythybpymdlge dxoxdde, 3- (4 (3,4-dihydroxy-5-nitrophenyl)thiazol-
i ghIBO{ ﬁlg a Zoﬁirgetgi'lhéy &hglﬁér ipggl %n?/lnéém e, ili-éhe(ihloro-4-(4-(3,4-d1hydroxy-

3-(4-(3, 45-dltfdpﬂémyhlﬁzdlll-ﬂ%}hﬂmd )-ox1de 3-(4-(3,4- dlhydroxy— -nitrophenyl)thiazol-2-
1, 2, 3-thiadi azol - )-2-ne - 6- rlfluororrethyl)pyrldlne1OX|&1
5- (4- (3, 4¥ aﬁﬁy@hﬁx%,ph@yhﬁt(ﬁmwp )pyridine 1-oxide, 2°bromo-3-(4-(3,4-dihydroxy-

R A L e U S e N S e o

) pyri i neS-intmphetoyl)ﬂuazol 2—yl) 4 5 6-tr1methy1pyr1d1ne l-oxide,  3-(4-(3,4-dihydroxy-5-

?t §|4f |( 30r‘3ﬁ@%wﬁ%@hﬁ Iyl)—ﬁ-?giifua@me%ﬁ)p%n%meadIlaozx? e, ;> ¥|5)dlghloro(-j§-{$a]xl 4-
3, 5-dichl &lhgdrﬁx% 4: rﬁt%%ﬁneﬁy ?ﬁhﬁfz@?ﬁy yD-NbIdiRaheRyHdind 1%x3de, 3-(4-(3,4-dihydroxy-

t hi adi azol oxi d
3-(4-(3, ﬁﬂlﬂqphﬂ@él)}hlﬁzqiﬂ-ybﬁI‘(@m@uqomﬁmybpyrmlmj| bopsldes- 3-(4-(3,4- dlhydroxy-S-

1) e BB A SRR LS 10Xk R0s iy

‘2 nlh |t1rsoph1§&bbﬂengl)an&nl -Diyapp @etopyrifing - 4, 5, 6t-bkideet hy| pRu(a-¢3,aalilydextyds,
chl oro-

di hydr oxymyonhqrwbﬁwﬁyRjyl)rwusrqurlawp azol-oxidg| ) - %0@031 DY ne

1- oxi de, .

3-(4-(3, 4nlt Oﬂheg?lgthla %Iytl)l’%p tlﬁ/l]i));ndin 3l t0 ﬁlldgdl azo “l'? 8 (3?4((1 t1 dlr?xl.}, r omet hy
|) pyri di nmtroﬂhmyl)dﬁazol -2-yl)-6-methylpyridine 1-oxide, and 2- bromo 5-chloro-3-(4-(3,4-

él rSrE? Ih>C,|h| @\L ;égflg%% l?%narzgf(% F) 4{] % tdgrr?gtg}?lgyn&né} ’120x§det hi adi azol -5-yl)-4, 6-
3- (4-43, 4- di hydr oxy- 5-ni t rophenyl)-1, 2, 3-thi adi azol -5-yl)-5 25
(trifluoronethyl)pyridine 1-oxide,

3-(4-(3, Mmm@dynﬁﬁmmm{uhémyf 1)h€ Eereral fohuldilavtsireis the teniral lﬂrlltmmspﬁ;&l di ne

1- oxi de, 3 4-di h itro hen 2,3-1thiadi azol -

1 vor opyritdt he ot irae s S ap ity e O ity v i plih T e pompydncor
- t hi adi azgk 5ndfél)foﬁnul§ﬂlbﬂpflIB3WlIdl ne 1-oxide,
2-ch|oro-3-g4-(3,4-dihydroxy-5-nitrophenyl)-1,2,3-thiadiazol-5-

yl)-6-nmet hyl pyri di ne 1-oxi de,

2-brono-3-(4-(3, 4- Qbﬂ dr S-nitrophenyl)-1,2,3 30

t hi adi azol -5-yl) - 6- 5§r|d|ne 1- QHand Rs

2- br ono- 5-chl or o- 3R{4 Rs~ o R7

ni trophenyl)-1,2,3-thia azol-5-y|) 4, 'Nﬁﬁhylpyr[di e l-oxide. Preferred
conpounds of t he a4 peral far R) having, ent¥l2 unit an

t hi azol - 2, 4-diyl ﬁ%lety |ﬁclude Y ' NoH

3- (443, 4- dlhydroxy 5-pi t rophenyl )t hi@zol - 2-yl)-4 o}

[TA 1B IiC

y

3,5
1-0
2-(
3-(
2-y

ot

wherein R4, Rs, R¢ 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 III,
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2- brono- 3- (4- (3, 4-di hydr oxy-

5-ni trophenyl)thiazol -2-yl)-4,5,6-trinmethyl pyridine 1-oxi de,

2-C

hl 05 0- SvHcfeif R4 ReITiAKpeAntly h
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dlhydroxy 5-ni trophenyl )t hiazol -2-yl) -4, 6-di met hyl pyri di ne 1-oxide,
3-(4-(3, 4-di hydrg

5-ni trophenykL)d4 hi
3-(4-(3, 4-di hg

f IN?&r onet hyl ) pyri di_ne

i azol - 2-yl ) - 2- f R

i@zol -2-yl)-2.f

Vi %t hi azol - 2%
4

zol 2-yl)-5- ( 4
-5- nitropheny
4- (4- (3, 4- dlh,a‘x .15 nitrophe
1- oxide, 2-(4-(3,4-dipydroxy-5- nitrop
1- oxi de, 2-chloro-3-( B 4- di hydr oxy- 5-
ni t rophenyl )t hi azolRs -yh =B~ met hyl pyr irdi-fle Nz oxi de, R— R
2-brono-3-(4-(3, 4-di L OXy- 5- ni trophen thlazol-2-yl)-6-ne | pyri di ne

Y

yl) - 6xf "Uoropyrl di ne

1- oxi de, and 2- brormSoanor03(4(34 6 Rs Re Rs
di hyd[ Xy-5-nitr dL?me)nyl)thl azol - I%{ 4, 6-di net hyl pyridine 1-oxide. 20 In
one enbodi nent, ounds of the geﬁ Bal formula | wherein th&central unit

consists of a 1,2, 4-oxadiazo-3,5-diyl-noiety can be prepared by a process
wherein a_conmpound of the general forrmula 11A, 1113 or 11 C, HON NH2 R7 NCH
R6 R7 R4 fadlonged by: remgal of the hydionyl peie@tiog Groups tol frovide thmmfr@iotmm of R5,

R6 d R7 | d
cycflln sati pn erﬁdég(ﬁﬁdgeﬁp‘gg%s rrﬂg% eém%gﬁﬁéﬁ%tﬁlsgo%aaﬁ%4@é(ﬁ% g’]\?\ﬁnf’{??%a
conmpound of the

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,
NOH
Rrn A\ Rs
»
R~ N "Rs
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 III under conditions suitable to produce oxadiazole derivatives of formula
25 VIA, VIB or VIC,



30 general formula 111, W 2007/013830 PCT/ PT2006/ 000020 19 R80 CO2H R90
)gl NO2 (11l1), 5 wherein R8 and RO i ndependently from each ot her

repr esentwbyderogessoor suitabl e protective groups for ar @caiPTeookpooRxy |
groups, under conditions suitable to produce oxadi azole derivatives of
formula IVA, IVBor IVC, NO2 NO2 NO2 RO0 | L RROI LROLO1OLI / O
Rao NV NRg RBOi, NRRBO Nt i NO 4N R7 - RRT N ORT R NaRé6
OR6 R5 R6 R5 10 IVAIVB IVC followed by renoval of the hydroxyl
protecting groups to provide the conmpounds of general fornula | wherein

the central unltNonn5| sts of a 1,2, M9oxadi azo- 3, 5-di yl -n¥fzety. 15 In
anot her enmbdd the corrpounﬁPQ t he general for wherein the
central un|t bs of al,2 | @z0-3,5-diy can be prepared
by a process 8wherel orrpoun%f of th ner al for nsdPa VA{\}\/ or VC, HON
NH2 R7 NOH R6  :: RaNH2 R5 NR4 R4 N NH2 NOH VA VB VC
wherein R4, R5, R6R 7 are defi nedR /| the general fog, a[‘{ IR S
subjected to a =
R6 R5
VIA VIB VIC

5  followed by oxidation of the pyridyl nitrogen atom to give a 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-moiety.

10  Suitable protective groups for aromatic hydroxyl groups are well known in the art.
Examples of suitable protective groups for aromatic hydroxyl groups include methyl,
ethyl, isopropyl, benzyl, 4-methoxybenzyl, methoxymethyl, benzyloxymethyl,
methoxyethoxymethyl, tetrahydropyranyl, phenacyl, 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 Ry is hydrogen and the other is
methyl. In a particularly preferred embodiment, Rg represents methyl and Ry represents
hydrogen.
20
In an alternative preferred embodiment, the protective groups Rg and Ry are replaced with
hydrogen or a group which is hydrolysable under physiological conditions. The protective
groups Ry and Ry 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 derivative in high yield and purity. Preferably, the

30  yield of the desired oxadiazole derivative is at least 70%, more preferably 75 to 99%, even



cyclisation reaction conprising condensation and dehydration with a
compound of the general formula Il under conditions suitable to produce
oxadi azolwoadesioiagsnves of formula 25 VIA VIB or VIC WOr2aenec00u8380
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RBO)6- 1 N NNN RARAR/I\ RBRR2INR7 NRa _"N_R6 R6 R5 R6 R5
VIAVIB VIC 5 followed by oxidation of the pyridyl nitrogen atomto give a

conmpound according to fo la ] VA, | VI S | I
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preferr Ed?f?e[gﬁﬂg WEhdeR orp{mcf &E@lg 20U &R, RNGicEBf potdRYdE p@ePs Rydnd Rg, ot her

Is methyl. 'n"a partrcularly preéeferred enbodi mnent, R8 represents nethyl

and RO r egwlesestssem,hyabttiogempe2@uierand meagtive timetand golybiiteekigagedthodi ment , t he

protective groups R8 and R9 are replaced with hydrogen or a group which is
hydr ol ysabl e under physi ol ogi cal conditions. The protective groups R8 and

RO may berherpygdulnde peRdantdmhuld Tinre@bies odchiestidnnbsfefmataidensatiant with a st eps

or they may be renoved in the sanme reaction step. Likew se, the insertion

of a grougompound of formula IIA-IIC or VA-VC. Suitable reagents %r activation of the
compound of formula III include 1,1-carbonyldiimidazole, thionyl chloride,
sulfonylchloride, N,N’-dicyclohexylcarbodiimide, 1-hydroxybenzotriazole and N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide, phosgene, PCls, POCIl;, PCls, anhydrides,

15 trichlorotriazine and chlorodimethoxytriazine and the like. Particularly preferable are
1,1-carbonyldiimidazole and thionyl chloride. In some cases, the same reagents can be
employed to effect the cyclisation step, which consists of condensation and dehydration.
Alternative reagents to effect condensation and/or dehydration include pyridine and

tetrabutylammonium fluoride. Preferably the dehydration can be effected by thermal

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

The compound of general formula III can be activated with an excess of a reagent such as
thionyl chloride in a suitable solvent or without the need for additional solvent. If
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
cyclisation with compounds of general formulas IIA-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 utilized
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
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phosgepe, PCl3, POCl13, PCl5a anhydrides, 15 trichlorotriazine and

chl or odi net hoxytriazi ne and the |iKke. Particul arl y preferable are

1, 1- car boryladirefeird@zmbediatedt dhihe pydsenttihwentide, the momﬂmt'masaﬁd dehydratiansre
reagents can_be _enployed to effect the cycljsatiqn step, which sists of
condensat i*SRduGRA d-Hy@r SeRasae reagtionr steps.vin ég%fﬂ'fl%mi‘roe é&ﬁen&oﬁé%ﬁ@ﬁu on

and/or de [ d Qi umdd HeEhEig;
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reacti on miiedd andpimity of theurddinahpraduds. t he af or enent i oned reagents. The

conpound of general fornmula Il can be activated with an excess of a
reageﬁf such as thionyl chloride in a suitable solvent or wthout the need
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are di pol &bn@dhléaidrﬁand dehydration can be the same or different but are preferably identical.
20
The amount of reagents 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 corresponding 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.
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of the O0-acylated internmediates. In this particular enbodi nment, the
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hydrogen peroxide complex and trifluoroacetic anhydride. :

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-fold to 8-fold excess and most preferably
2-fold to 5-fold excess.

Preferred solvent systems for conducting the oxidation are solvents which are inert to 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 temperature is in the range of 0°C to the boiling
point of the utilized solvent system, more preferably in the range of 20 to 100°C, and most
preferably in the range of 40 to 80 °C. Preferably, the reaction time is in the range of 30
minutes to 24 hours, more preferably in the range of 1 hour to 18 hours, and most

preferably 2 to 6 hours.
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15

In another aspect of the invention, compounds of formula VA, VB or VC are prepared by

reacting compounds of the general formula VIIIA, VIIIB or VIIIC,

CN Ry Re
R7|\R4 RGI\CN Rs~ A R7
l
~
Re™ N’ “R; Re™ N’ R, R N7 CN
20 VIIIA VIIIB VIIIC

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 yield and purity. Preferably, the
yield of the desired amidoxime derivative is at least 70%, more preferably 72 to 95%,
even more preferably 75 to 90%, and most preferably 78 to 85%. Preferably, the purity of

the desired amidoxime derivative is at least 90%, more preferably at least 95%, even more
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presence of a chelating agent under suitable reaction conditions. 15 In
anot her aspect of the invention, conpounds of fornmula VA, VB or VC are
prepar ed Bhe preferced amgownd op bydrdsylehidetie igthe esrde dfeynimdardntduis (vld SCchfld
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reactions conprise conditions whi gi ve the am doxi ne rivative i n high
yi el d and ppferably 3-fotdtocrfibd yxceshe

Preferred chelating agents include 8-hydroxyquinoline, ortho-phenanthroline and hydrates
and derivatives thereof. The preferred amount of chelating agent is in the range 0.1-10

15 mol%, more preferably 0.5-5 mol%, more preferably 0.75-3 mol% and most preferably 1-
1.5 mol%.

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

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 1 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.



yield of the desired am doxine derivative is at |least 70% nore preferably
72 to 95% even nore preferably 75 to 90% and nost preferably 78 to 85%
Pr ef er ablwo 20éve01pssni ty of the desired am doxi ne deri varcr@Te@embookeast
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97% Follow ng the teaching of the present invention the skilled person
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utilized solvent system nore preferably in the range of 20 to 100C, and
nost preferably in the range of 40 to 80 C. Preferably, the reaction tine
is in the sare86f AbuILCOMIUARSiIty0 25 24 hours, nore preferably in the range
of 1 hour to 18 hours, and nost preferably 2 to 8 hours. For the
preparation of pharmaceutical conpositions of general fornula (I), inert
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capsules. A salid carrier can be one qr _nore substances which may_al so act
as di | uentlight/dukyeicls A aoQm tsmpergigh 2t *Far verq ypRd ehﬁ?sexpeﬂments Y saline

perfused tissues, obtained from pentobarbitone (60 mg/kg) anaesthetised mice, were used

in the experiments. Tissues were immediately removed 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, M.A., Soares-da-Silva, P., Brain Res, 1999, 821,
69-78). Aliquots of 0.5 ml of liver homogenates were preincubated for 20 min with 0.4 ml
25  of phosphate buffer (5 mM); thereafter, the reaction mixture was incubated for 10 min
with adrenaline (500 pM; 0.1 ml) in the presence of a saturating concentration of
S-adenosyl-L-methionine, the methyl donor (250 pM). The incubation medium also
contained pargyline (100 pM), MgCl, (100 pM) and EGTA (1 mM). The preincubation
and incubation were carried out at 37 °C under conditions of light protection with
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 pul 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



suspendi ng agents, binders or tablet disintegrating agents; it may al so be
an encapsulating material. WO 2007/013830 PCT/ PT2006/ 000020 26

Pr ef er ablwo 206v@01pdsar naceuti cal preparation is in unit desagadosnmoe. g.
packaged preparation, the package containing discrete quantities of
preparation such as packeted tablets, gapsules and powders in vials or
anpoul es. 5 The dosages nay be varied dependi ng on the requirenent of the
patient, the,sgverit ease, and t he art cular. co bel
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adm ni ster@@btforah@@{rcgll@r&tlbﬂr oughout the day Det erm nation of the proper
dosage for a particular situation is within the skill of those in the
medical art. 10 Materials and Methods Assay of nouse COMI activity 15 Liver
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m xture was Tncubated for 10 min wth adrenaline (500 M 0.1 m) in the
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met hyl u iLon. nmedi a' n ar e (100
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X g,
buffer of pH 7.8. COMT activity was evaluated by the ability to methylate adrenaline to

metanephrine. Aliquots of 0.5 ml of liver homogenates were preincubated for 20 min with
0.4 ml of phosphate buffer (5 mM); thereafter, the reaction mixture was incubated for 5
min with epinephrine (1000 uM; 0.1 ml) in the presence of a saturating concentration of
20 S-adenosyl-L-methionine (500 pM), the methyl donor; the incubation medium contained
also pargyline (100 uM), MgCl, (100 uM) and EGTA (1 mM). The preincubation and
incubation were carried out at 37 °C under conditions of light protection with continuous

shaking and without oxygenation.

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 pl of 2 M perchloric

30  acid. The samples were then centrifuged (200xg, 4 min, 4 °C), and 500 ul aliquots of the
supernatant, filtered on 0.22 pm 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 finol (0.5 to 1.0 pmol/mg protein/h).



aliquots of the supernatant, filtered on 0.22 .tmpore size Spin-X filter
tubes (Costar) were WD 2007/013830 PCT/ PT2006/ 000020 27 used for the assay
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el ectrochem cal detection. In experinents designed to evaluate the effects
of test conpounds upon |iver COMI, test285 conpounds (in 5%

car boxynet hyl cel | ul ose) were given by gastric tube to overni ght fasted
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determne COMI' activity as descri bed above. 10 Assay of rat COMI activity
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Thereafter defined .intervals,.. . ani .S re kill decapitatiqn and
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the end of“Guide foRcHbatdr®an@alie0st [Bbd¥hitly hemalyhErh Waitton, tIvagSkefifued f:0 | ce
and the reaction was stopped Zﬁ{the addition_of 200 | of 2 Mperchloric 30

aci d. The Lehpstasy Apspal Resesrch 6BAR) Wyshing®ooRE; 4 min, 4 C, and 500 |
aliqugts of the supernatant, filtered on 0.22 mpore size Spin-X filter
t ubes %Costar) were used for the assay of netanephrine. The assay of

met anephr iAmsawafS -EH0R A end catechoy derbatisesof hi gh  pressure liquid

chromat ography with el ectrochem cal detection. The lower limts for
detecti on of netanephrine ranged from 350 to 500 fnol (0.5 to 1.0 pnol/ny

protei n/ h)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 um
ODS2 column (Biophase; Bioanalytical Systems, West Lafayette, IN) of 25 ¢cm length and
4.6 mm diameter; samples were injected by means of an automatic sample injector (Gilson
231) connected to a Gilson dilutor (Gilson 401). The mobile phase was a degassed
25 solution of citric acid 0.1 mM; sodium octylsulphate 0.5 mM; sodium acetate 0.1 M;
Na,EDTA 0.17 mM; dibutylamine 1 mM and methanol (10% v/v), adjusted to pH 3.5 with
PCA 2 M and pumped at a rate of 1.0 m! 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

30 produced was monitored using the Gilson Unipoint HPLC software.
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sof t e. 2007/ 013830 PCT/ PT2006/ 000020 29 Cel| toxicit
Vafy ’YR mem%rane permeangalceln—ACi\dj, a nonfluorescent dye, is taken up an%l converted by

intracellular esterases to membrane impermeant calcein, which emits green fluorescence.
After treatment with test article or vehicle for 24 h, cells are washed twice with Hanks’
medium (medium composition, in mM: NaCl, 137; KCl, 5; MgS0y, 0.8; Na,HPO,, 0.33;
KH,PO4, 0.44; CaCl, 0.25; MgCl,, 1.0; Tris HCl, 0.15 and sodium butyrate, 1.0, pH=7.4)
20 and loaded with 2 pM 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 calculated as [(calceingympie — calceing,) / (calceincontrol — calceingmin)] x 100.
25
Results

Table 1 shows the effects of standard COMT inhibitors, tolcapone and entacapone, and
compounds of general formula I upon mouse liver COMT activity 3 h after their oral
30 administration (3 mg/kg). Also shown in table 1 is the cell viability after 24 h expsoure to

tolcapone, entacapone and compounds of general formula I (all at 30 pM) in Neuro 2A

cells.
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Note: * represents the point of attachment of the pyridine N-oxide substituent to the

molecule

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 after administration (Table 2). Nine hours after

administration, entacapone 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 (h)

Compound 1 3 6 9

Entacapone 32.0 74.5 95.2 100.0

Tolcapone 18.3 28.6 56.8 83.9
18 52 19.9 43.0 574
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 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 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
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L-DOPA 3-OMD L-Dopa/
Compound % increase % reduction 3-OMD
Entacapone 68.5 -55.6 3.8
Tolcapone 2024 -89.0 27.6
18 61.4 -63.9 4.5
29 105.1 -80.7 10.6
30 103.5 -75.0 8.1
41 95.2 -72.3 7.1
42 30.7 -43.4 2.3
43 74.9 -48.3 3.4
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 general 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
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3-Nitro-5-[3-(1-oxy-pyridin-4-y1)-[1 »2,4]oxadiazol-5-yl]-benzene-1,2-diol
(compound 4, Table 1)

15 a) To a stirred solution of 3,4-dibenzyloxy-5-nitrobenzoic acid (0.5 g, 1.32 mmol) in
dimethylformamide (5 mL) at room temperature was added 1,1-carbonyldiimidazole
(0.246 g, 1.52 mmol) in one portion. After stirring for one hour, N’-hydroxypyridine-4-
carboximidamide (0.208 g, 1.52 mmol) was added in one portion and the resulting mixture
was 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 (NayS0O,), filtered and evaporated to
leave a solid residue that was recrystallised from ethanol. 4-[5-(3,4-Bis-benzyloxy-5-nitro-
phenyl)-[l,2,4]oxadiazol-3-yl]-pyridine was obtained as a beige solid (0.395 g, 62%).

25
b) A stirred 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 temperature 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 room 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

(Na;S0y), filtered and evaporated to leave a yellow oil. Addition of diethyl] ether caused
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the cold for thirty mnutes and then at roomtenperature for thirty

m nut es wivampled it was 30 cooled again in an ice-water bath. Further

m chl éoperoxybenzoic acid (0.17 g, 1.03 mmol) was added and the m xture

was then allowed to stir at roomtenperature for one and a half hours.
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(compound 5, Table 1)

a) To a stirred solution of 3,4-dimethoxy-5-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 minutes
whereupon N’-hydroxypyridine-3-carboximidamide 1-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 filtered off, washed with water, then dried in air
and  recrystallised from  diethyl ether.  3-[5-(3,4-dimethoxy-5-nitro-phenyl-
[1,2,4]oxadiazol-3-yl]-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, 0.445 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 stirring
for twenty minutes, the mixture was extracted with ethyl acetate. The organic extracts

were washed with water and brine, dried (Na;SOys), filtered and evaporated. 2-methoxy-3-



washed with saturated agueous sodi um bi carbonate sol ution, water and brine,
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filtered off, washed with water, then dried in air and recrystallised from
di et hyl ether. 3-[5-(3, 4-di met hoxy-5-nitro-phenyl- [ 1,2, 4]oxadiazol -3-yl]
-pyridi ne BX3#uplgd was obtained as a white solid (0.162 g, 46%. b) To a
stirr solution of the dinethyl ether from above (0.153 g, 0.445 mmol) in
30 dichloromethane (10 nlL) at -78 C under argon was added boron tribrom de
dropwi se §-Ni#d5-[3;(1-bxy-pYridimed-y1)-[ TRt 6xemtdzb byt behusre- Magiodl | oned to warm
to roomtenperature and stirred for ninety m nutes before pouring
caref ul | y @pmpownsierlapledd nl). After stirring

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 mmol) 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,SO,), filtered and evaporated to
leave a white solid (1.37 g, 86%).

b) To a stirred suspension of the solid obtained above (1.365 g, 3.77 mmol) in
30 tetrahydrofuran (14 mL) at room temperature under argon was added a 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 precipitate had formed. The mixture was filtered and the solid was washed with



for twenty mnutes, the mxture was extracted with ethyl acetate. The
organic extracts were washed with water and brine, dried (Na2SOH4),
filtered woadoewdapssnat ed. 2- nmet hoxy-3 WO 2007/ 013830 PCTPETZ066000020 39
nitro-5-[3-(1-oxy-pyridin-3-yl)-[ 1,2,4] oxadi azol-5-yl] -phenol was
obtained as a yellow solid (0.12 g, 82%). c) A stirred suspension of the
above nethyl ether (0.108 g, 0.327 mol) in 5 1, 2-dichloroethane (10 nliL)
at roomtenperature under_argon was treated with alum nium chloride (0.087
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precipitate was 25 filtered off, washed with water and then taken up in
di chl or ome®HaA88{G0 nl). The organic |ayer was washed with water and
brine, dried (Na2SO), filtered and evaporated to |eave a white solid
(1.37 g, 86%. b) To a stirred suspension of the solid obtained above
(1.365 g, Bxamipkenbl) in 30 tetrahydrofuran (14 nL) at roomtenperature
under argon was added a 1 N solution of tetrabutylanmmoniumfluoride in
tetrahydrofuran (3.8 nL, 3.8 nmml). The resulting clear yellow solution

was al | owesl 4. 81ity11[12t4]6L2RBHEIRE) AhiEbdREnesS B¥RI0INOUr s during which time
(compound 2, Table 1)

a) To a stirred solution of 3,4-bis-benzyloxy-N’-hydroxy-5-nitro-benzamidine (1.0 g,

20  2.54mmol) in dimethylformamide (5 mlL) at room temperature 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 onto 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 yellow 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,



a new precipitate had forned. The m xture was filtered and the solid was
washed with WO 2007/ 013830 PCT/ PT2006/ 000020 40 several portions of cold

t et r ahydrwbuoemi13Bo[ 5- ( 3, 4- Di met hoxy- 5- ni tro- phenyl )-  PCT/PT2006/000020

[1, 2,4] oxadi azol -3-yl ] -pyridi ne 1-oxide was obtained as a white solid (0.97
g, 75% . c) To a stirred suspension of the dinmethyl ether obtained from
above (0.961 g, 2.79 mmol) 5 in dichloronethane (15 nL) at -78 C under

argon was d boron tribrgmde (3.5 g,, 13.97.mol opw se. . The
o e 3408 e S ahiistn e oS idie allink, Suenensi G b IR stimeroqimr o
for seven howepatirefieF SndRduRdiheR eb&Ed hBaiffo LB/t mRakD wa_?'?ﬁer{@hl&lq B\gv §h¥vas

careful 'y quenched by the addition of "nethanol. The resulting yello
m xt ure wasaraful adéitiontaf methancdt andefiert stirpeg at woemftempemnsirs dor otehoure thhie

precipitate was filtered of nd shed. .10 wi t.h t hangl .. Th olid wa

Pr L urat ool aRs Bord FiAoutsh AR YRS RRiRRs atfs rPEee R el el fARE

the desi r egnd@HRDUhE desitedodndpdiad vas obihifideRaeysRv SoldOOMTD &.968:)%f ffp.

mp. 168 C. Exanple 4 15 5-(5-Methyl- [ 1,2,4T

oxadi azol - 303$9173°Gj t r 0- benzene- 1, 2-di ol  (conpound 2, Table 1) a) To a
stirred solution of 3,4-bis-benzyl oxy-N -hydroxy-5-nitro-benzam dine (1.0
g, 20 2.54 mol) in dinmethylformam de (5 nlL) at room tenperature was added
1, 1- car bongkaimple §lazol e (0.494 g, 3.048 mml) in one portion and the

m xture was stirred at roomtenperature for ninety m nutes. Thereupon,
acetic acid (0.184 g, 3.067 mmol) was added dropw se and the m xture was

al | oneg, t05_35_iMetflﬁ[[\}\g\élﬂo%ﬁgngggy”;@_ggw_%ﬂggﬁ@i’g[(gol then at 155 C for three

hours. The m xtur'e a t'o co to roomtenperature, and 25 poured
ont o i ce- waoeo(ddd, Table 1)Bri ne (10 nl) was added and the resulting
precipitate was renoved by filtration, washed with water and dried in air.
The solid was then dissolved in dichloronethane (20 nL) and a spatula tip

of activat gdTshastaral soforP g 8 A-dintHoRY-5Shitrbbd28icl &id (BRBS Y5, M IIUMBR]) fhe
suspension was filtered through celite and the filtrate was evaporated to

| eave a yetefrahydspfuranh410 smily) ddtf ireem otempeeatete ngas Atddsd [ dceaylanaldiingidedade 30

from dj.chl t [ pety ol eum et her . .
5 (3, 451 sChanay Port, B & G MR b temiore pps stgpd ghipemy petpgye for
obt ai ned asnehqa) ey at YOPC Sod twib Rdhr§ 3vhegeupdh HpetidBydfaride @137 €. Komuidlpn of
the solid obtajined fromabove (0.128 g, 0.307 mmol) in
was added. The resulting was stirred at room temperature for thirty minutes, then at 70 °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 solid obtained above (0.288 g, 1.017 mmol) in phosphorus
oxychloride (7 mL) was stirred at 120 °C for two hours, then allowed 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-[1,3,4]oxadiazole as white crystals (0.151 g, 56%).

30 c¢) To a stirred solution of the solid obtained above (0.145 g, 0.547 mmol) in
dichloromethane (10 mL) at -78 °C under argon was added boron tribromide (0.685 g,
2.74 mmol) dropwise. The resulting purple suspension was allowed to stir at room
temperature overnight, 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



di chl oronet hane (15 nL) at -78 C under argon was added boron tribrom de
(0.318 g, WO 2007/013830 PCT/ PT2006/ 000020 41 1.269 mml) dropw se. The
resul ti ngwpunplE3saspensi on was al l owed to stir at roompCr@Tp@cabasee f or
one hour, then cooled again to -78 C. The m xture was quenched by the
careful addition of nmethanol, and after4stirring at roomtenperature for
one hour, the solvents were evaporated. The yellow residue was triturated
with diethyl ether, filtered 5 and dried, The tgesi r,gd compound was 011) ai ned
as a yel | oWesopyagoratedo Aplypned@dymb) waspadded g9 the 9sides apd dpmsyaporatady The

5- (5- Met hyl : i 3z e = i Wi 1t9loivel 3,
Tabl e 1) aﬁesﬁjgég‘?a gﬁlﬁfr%gagé uP?‘gﬁé )gpég&fr{él?frlrlgi&ﬁ%%ém t régeghvzeo?lgraa&gii{gﬂj
(0.438 g, firo88ctamah prange sdled (Oaldydy, 82U afim(pl Q454246 8€. r oom t enper at ur e was
added 1, 1-carbonyl diim dazole 15 (0.343 g, 2.12 mol) in one portion and
the m xture was stirred at roomtenperature for one hour, then at 70 C for
two hours, pygprupon acetic hydrazide (0.157 g, 2.12 mmol) was added. The
resulting was stirred at roomtenperature for thirty mnutes, then at 70 C
for two hours. After cooling to roomtenperature, the m xture was poured

it et er o 15 oW ey TPy SE BT RSB 4 R ne P AR

obt ai ned agoglpm[ildgmlejg (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 at 120 C for two hours, then allowed to cool to room tenperature.
The so] uti gn S n e t Ol ter: : iogNg F05 R of
25 a V\if? i te%pﬁé\% %Hkgt Seorll&g?t &aggeﬁb%%m%gﬁgﬂ}rég%%%%ﬁ%?@gﬁ(%]’1 t hje or ga)n?rg
extracts wdinetiwdohedmids {h mi) et resrd fomipamture heas dddeeld 1fli-darlemgtllimmdazole

evaporated to |eave a white solid., Recrystallisation fr . .

di chl or one(or%@egapé-gg JREeh) By ARG RIS, QI-“i Shey MxtHEs: W@?()F:“Br?&iq]?’i ginety minutes
phenyl ) - 5- -2k, xRyeli 1€ i ; | ®.49. 451 59, m& 0 c)
o st rr B 23 A Sni SRRl O §F gl wee®, ©
di chl or onetddadén ¢ddportipn.aFhe-regulihgmidanreavayctirnad st wode@niporapne orémightane

0.685 g, .2.74 1) d ise T | 1] | i on. | | owed
Lo’ ot 11 at i Giep dinbe fcartite o by e G A DR Eadasd bl PE bR PR i o'
reacti on WARerdd AT RRGhd withewatadalidt disddblvid E30I8 ilpropanel/délilefonttliane] The at

roomtenperature for one hour, the volatiles L i
dichloromethane was then distilled off and the resulting isopropanol suspension was

stored at 0 °C for one hour. The solid was then filtered off, washed with cold isopropanol
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-carbonyldiimidazole (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-benzyloxy-4-[3-(3,5-dichloro-1-oxy-pyridine-4-yl)-[1,2,4]oxadiazol-5-yl]-6-nitro-
phenol as a yellow solid (0.263 g, 49%).

c¢) To a stirred suspension of the solid obtained from above (0.24 g, 0.505 mmol) in

dichloromethane (5 mL) at -78 °C under argon was added boron tribromide (0.371 g,



WO 2007/ 013830 PCT/ PT2006/ 000020 42 were evaporated. Toluene (20 nL) was
added to the residue and re-evaporated. The residue was triturated with
boi l i ng evbanwlo1assd filtered whilst warmto give the descred2o0enomect as an
orange solid (0.107 g, 82% of mp. 245-246 C. 5 Exanple 6

5-[3-(3,5-Dichloro- | -oxy-pyridin-4-yl)s[ 1,2, 4]

oxadi azol -5-yl]-3-nitro-benzene-1, 2-diol (conpound 7, Table 1) 10 a) To a
stirred sol ution of 3,4-diRhenzyl oxy-5-njtrobenzoic aci 0, 50 . 32 nmol)
'n | di met hyPIBRRRntHEis: rﬁye St Bl SRRE I vt Akl o R at om

1,1-carbony 'e&eﬁaﬂégfép bRe holr, 2R &oleh RAIPLR IR GudiRhéd B thAhdhikide of

m xture was stirred for ninéety mnutes whereupon
3, 5- di chl onwth¥nelhydieoxifrringmt yoa némprratnemniodione hpar, 8 7sofvents, Bere wembyediby

added in one portion. . JThe resulting m.xture was stirred at rgomitenperature
over ni ght SW%E%IOPhenT ur eEFS'(L.l)JlHP% i R er f09B0 1§ BFF%&S@%&M&W&%

added and HhelRsRehRidissRop@s] td bivt BieedbsRéd prodased yllbly s6Ht €0.180d, 79%)
di ssolved in 30%i sogropanol / di chl or onet hane. The i chl or onet hane was t hen

distilled ef mmRd22A&°Cesul ting i sopropanol suspension was stored at 0 C
for one hour. The solid was then filtered off, washed with col d i sopropanol
and dried to leave a white solid (0.756 g, 98%. 20 b) A portion of this
solid (0. 684amplel7 14 nmol ) and 1, 1-carbonyl diim dazole (0.185 g, 1.14

mol ) were dissolved in dinmethylformam de (10 nL) was stirred at 100 C for
nine hours then at roomtenperature overnight. The resulting m xture was

pour ed, pnt @_rk G- I kol 00 1 )a_@hn b 141189 R0 MehAs e

dr opwi lso(e) agé?g?o@g@% 120#%(11%(? ;ﬁgﬁ%ﬁg&ag@g; iﬁg r§/1€e}|o| ow E)lfg-el?ll %{PP ate that
f or med was (domipoend 8, Bdlg 1 )nashed with water and dissolved in 10%

i sopropanol / di chl oronet hane (50 nL). The organi c phase was dried, filtered
and evaporated to dryness. The residue was chromat ographed over silica gel

using an ephyb o RGRIPIQRG bPhBAMLEIARxy(SLaikbbeoleadid 1050 U, &.3Haimgghgous

fractions were pooled and evaporated, and the residue was recrystallised
from di chl dinseteylframenmiideotf ophhat roemglemperagge was added 1,1-carbonyldiimidazole

1 o0 Beaal0du 2et 3t pioif i B vt sl Moy lid for gns gy whggsypon
To a stirreghiiePensideskyof-oksoaitbiithmdidingi (0e384f gomsabawel) FaR4dded th 506
[Tio lbz O%ndeg%&gggif%fewl?igg ngi)S(turr% )wa?tstir-re7d8atcrogrl?1dtgrrnpgrra%gg fc\),r\@ciirtaydr(rjl?n%teg?{h%g at
140 °C for four hours. After cooling to room temperature, 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)-[1,2,4]oxadiazol-3-yl]-2-chloro-pyridine 1-oxide as pale orange crystals (0.265 g,
38%).
25
b) To a stirred solution of the solid obtained above (0.25 g, 0.471 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
30  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.



WO 2007/ 013830 PCT/ PT2006/ 000020 43 1.5 nmol) dropw se. The resulting
purpl e suspension was allowed to stir at room tenperature for one hour,
then coolw0 2agai188300 -78 C and quenched by the additi onPofi/PTowihemed . After
stirring at roomtenperature for one hour, the solvents were renoved by
evaporation. The resulting yellow foamwgs recrystallised fromb5

di chl or onet hane/ i sopropanol to give the desired product as a yellow solid
(0.153 g, 79% of mp. 252-253 C. Exanple 7 10
5-[3-(2-Chloro-I-oxy-pyridin-4-yl)-[

1, 2, 4]oxadt %8b -yI] 3-nitro-benzene-1,2-diol (conmpound 8, Table 1) a) To
a stlrred 1°Sn’” of 3, 4-di benzyl oxy-5-nitrobenzoic acid (0.50 g, 1.32
mol ) in dlnethylfornanlde (5 nL) at roomtenperature was added

1, 1- car bonyl di i m dazal 15 (0. 24 , 1.5 ) i.n o oftion dth
X1 Ur e vadS PP (b3 ArEHBn S aHiarbE o -oxadikaSR SR §1 on and the
2- chl or,o- '\hn{éﬂﬂflﬂ?fﬁ‘ﬁe pgy gesoni cotinam dine (0.284 g, 1.52 mmol) was added
in one portio resu ting mxture was stirred at roomtenperature for

thirty mnutes, then at 140 C for four hours. After cooling to room

tenperatur the m xture was t an hali
o by hE0 iy Bt SR Bh Sup sty RoalRiRsnBulbly 455 GR08 g £5 L0
Was ext r ack@hi huh ]‘@Nmﬂneﬁ@ﬁcéﬁaﬁu@]qw 136 @Ig)anitC reveh I &diferasee waas hddedvi t h
water and brine, then dried , filtered and evaporat d to I@ ﬁW%FBm S%e
0N

sol | d t hat lwa@rbomekim;rsd%mom k3G gom@pcrmeboiet van8l iof Jho

bi s- benzyl o 5-nj ' -4.6-
phenyl gh a’?p&']‘SSXad"x\é% tnrnlgﬁ ZfO(r:hI })hrr%e pylﬁcfu ?’ne(? %)% |d cehI%rg IIl)alllyé1 rOoxrya‘rh’ge

g[) gstal(g (2 gl éﬁzc%tirﬁﬁﬁ@aimla5 l9). égohg?. $t107r entnd) utvaon addedt hia 52)I7i dnbbofi ned
ve nmo In t 5 m.

e Saved NaVdimethygresimide it onsporgon SlIGo S FIUPB s abed e GEdtt g "
deep pur pl ?or@}’ﬁpeeﬂxﬂxﬂ& fer h_@é}%@%?gﬁ oC §bi bnehodr OPRR réa@ﬂ'ﬂl?ﬁﬂitﬂfe&vﬁ@po&@@

hour, then ed again to The reacti on was quenched by the 30
addi ti on obnioEtHANGHC] arixtusst Tae psedipitatayantiliersdroff, enasbed mithewater arshdripdur |

t he sol vent db h
1) wek: At Eoneh D BYeenaliananey s pR AR iz P §fitheiSept it 20
trituratedoydt h Bojsl orggehRanals- (ﬁﬂl‘ét}fglﬂf&ﬂirﬁg-%/ Z)\z\m Merxeaiamlt Byieviacthbry-2-

desired prgduct as yellow crystals whi ch
nitrophenol as a yellow solid (0.317 g, 18%).

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

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
trifluoroacetic anhydride (0.483 g, 2.30 mmol) was added dropwise. The mixture was
allowed to stir at room temperature for twenty four hours, 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-
nitrophenyl)-1,2,4-oxadiazol-3-yl)-4,6-dimethylpyridine 1-oxide as yellow crystals
(0.195 g, 59%).

30 ¢) 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 aluminium 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 twenty-five minutes, then cooled again to

room temperature and poured onto ice/2N HCI mixture. After stirring at room temperature



deconposed above 300 C. WD 2007/013830 PCT/ PT2006/ 000020 44 Exanple 8
2,5-Di chl oro-3-(5-(3, 4-di hydroxy-2-ni trophenyl)-1, 2, 4- oxadi azol - 3-yl ) -4, 6-
5 di met hywpynodiiesso1l- oxi de a) To a stirred suspensi on ofPCT/PT2006/000020

3- hydr oxy- 4- met hoxy- 2- ni trobenzoic acid (0.900 g, 4.22 mol) in

N, N-di net hyl acet ami de (10.35 nlL) at roomstenperature was added

1, 1-carbonyl diimdazole (1.540 g, 9.506 mmol) in 7.65 m of

N, N- di met hyl acet am de 10 dropwi se. After stirring for three hours,

(2) - 2, 5- di & fortpLive mipdicsxe presipitgierwasfiteied okli Washed sviihgwater andodrpd undep7
mol ) was i 7 I I i I LWOR: e
resul ting %gx%glr' 'é[‘ﬂ \e;égudse {le ?%hw%lso{r\&gjﬁe %}& rﬁgﬁgﬁﬁ?g@?‘égﬁ?r%@goﬁ%%? g@”% en
heat ed at W\ifer Grfing, theelefitadr conprand evast dtaained x4 yelbowvasyspabu (D1 gn733o) of/ 2N
HCL m xture. The precipitate was filtered off, washed with water and dried
15 under v&tbr tg(g‘?c\r)e a yellow solid. Recrystallisation from

di chl orpnet hane/ i sopropanol gave

3-(3-(2,5-dichloro-4, 6-di net hyl pyridin-3-yl)-1, 2, 4- oxadi azol - 5-yl ) - 6- net hox
y-2- nitroflxemple %d7a yell ow 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 oronet hane (4.3 nL) at room tenperature was added urea hydrogen

per oxi de @@dihkia%ali@%al &Pthe ubdsd dscrided ddehiiliik )and TRRtddEFiobEduies BuSALASI ON
was cooled to O and trifluoroacetic anhydride (0.483 g, 2.30 nnol)_ was

added dr op#iose skitfedinthg arfread waing the anprentiatoNdydroxat 1 -puwitonisapeanidines ther
twenty ({our Qurs, then .water §§asr (iadded and stirred for one hour. The
S

pr eci pf at £°l VgngF?IP%?uélgSgF%‘?pr R&d with water and dried. The 25 crude

product was chromat ographed i n di chl or omet hane/ net hanol (99:1) m xture.
Evaporation of pure fractions gave

2. 5-di chl 0Béﬂim(%ﬁ-@:qap%]l-@;g@ﬂmgwof}(yl)zﬂ,2,4]oxadiazol-S-yl]-benzene-1,2-diol, of

ni t rophenyl) - s i - I , 8- di met hyl pyri di ne 1-oxi de as yel |l ow
crystals H)p%zgé 2;6:4%80%%“%%%1)% 1?ti rred suspension of the solid

obt ai ned abdd2{frdd3 yi] -y 33nidineet-y1)i[b,2,4ibdtaagl- Pyt bhitwerenzgR- 524¢i9l, at 0
C under arggn al um ni | orjde (0.056 g, 0.42 mmol) in one
porti ol fopf%&aﬁg’%gﬁg (%*al?qqnéwoﬂ%h dine (0.106 g, 1.34 nmol ). The
resul ting sqkubiNbpHBEn-A8AL168kBbyrRBnd 4 JyDL[ 110 Bk At AL S -y BuattRSberizBign 1 2ool ed

again to roomtenperature and poured onto ice/2N HO mxture. After
stirring adialodm.pe2fye?2&h G gompound 11, Table 1)

3-Nitro-5-[3-(1-oxy-2-thiomorpholin-4-yl-pyridin-4-yl)-[1,2,4]oxadiazol-5-yl]-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-yl]-benzene-1,2-
diol, of m.p. 299-301 °C (compound 13, Table 1)
3-Nitro-5-[3-(1-oxy-2-phenoxy-pyridin-4-yl)-[1,2,4]oxadiazol-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-y1)-[1,2,4]oxadiazol-5-yl]-3-nitro-benzene-1,2-diol

25  of, m.p. 280-282 °C (compound 15, Table 1)
5-[3-(2-Methanesulfonyl-1-oxy-pyridine-4-yl)-[1,2,4]oxadiazol-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)-[1,2,4]oxadiazol-5-yl]-3-nitro-benzene-1,2-
diol of, m.p. 239-240 °C (compound 17, Table 1)

30
Example 18

3-Nitro-5-[3-(1-oxy-4-trifluoromethyl-pyridin-3-yl)-[ 1,2,4]oxadiazol-5-yl]-benzene-1,2-
diol (compound 18, Table 1)



WD 2007/ 013830 PCT/ PT2006/ 000020 45 for forty-five mnutes, the
precipitate was filtered off, washed with water and dried under vacuum
The crudewpnroauvassnas recrystallized from di chl or onet hameripaomeopano!

m xture. After drying, the desired conpound was obtained as yell ow
crystals (0.101 g, 73% of mp. 230 C (4gec.) 5 Exanple 9-17 By the
application of the above descri bed technique and rel ated procedures known
to those skilled in the art and using the appropriate

N hydr oxy- | - oxy-isoni coti nam di nes, the 10 follow ng conpounds were

repared: 3N - - -2 - )
gx ag i agol - g) y{’%r&‘ﬁ‘g%[ﬁ gl;lllégm %1‘g’%‘?@%ﬁw%ﬁ%gb%ﬁ%é&d go.%glﬁg,gddggz%n 091? lrﬁ'abl e
1) g.’ [ 3- I( Zdﬁf?ﬂgﬁmﬁiﬂidd 1(35 axly) py gbaghg@em@emltl)lr; [wds, 2dddd é,é -cagtaonyldiimidazole .
oxadi azol - 5- -3-nitro-hbenzene-1, 2- .. .P. 4- J
10, Table ?9-@ 0 348 REROIR AR iORE POYHOR 'A?@ﬂlamoﬁarweﬂ Wgtfs,%%d‘%&?}l?lj ’
1,2, 4] axad b?f-@%ﬁ?&é&lﬁeﬁfyﬂhf&ﬂﬁ&ﬁi@%'@.' 1%.20.78D Yhmol9 fwaBaBdedds 6né BOrtien. The

(conpound 1T,
3- Ni t r 0- 5- feBultibg adiytuge whs stiroadpfoo bwa hdury lang fheingionred-opkg icp-water (100 mL). The

1,2,4 di L-5-yl] b -1, 2-diol f . 260-262 .12,
b &) SR VL S el B L n Ol 5B 98,
oxadi azol - 5.yd] o igBAene- 1, 2- diol, of mp. 299-301 C (conpound 13, Table 1)

3 -Nitro-5- [3-%’1 - OXy- 2- phenoxy-pyridin-4-yl)- [ 1,2, 4] oxadi azol -5-yl]
-benzene- 1,2-diol, of mp. 245-246 C (conmpound 14, Table 1)

7 5. 4] Baalhot -5 rFd R eltBesdid direy g P17, g O mpgdCEn
(conpound {dtrahydbfiganl{105m[.$af Zooke tenapeesulel wmdgt algonowys pddeddi heN dolytign pf
(compbund WEAbHHBmEm s, [sidep NPT TRy - Bl oxyd BRI diEoaise: Afep
L2 o SRR g 8 el oy (B
- OXYy- 4- t r i Bktmtednwith dichpyromethaned Thelorganfic éxtlacts] weradvashed withywiternnduine, 1, 2-
15 dried (Na;SOy), filtered and evaporated. The residue was chromatographed over silica gel
using a dichloromethane/methanol (99:1) solvent mixture as eluent. Homogenous
fractions were pooled and evaporated and the residue then recrystallised from
dichloromethane/isopropanol.  3-[5-(3,4-Bis-benzyloxy-5-nitro-phenyl)-[1,2,4]oxadiazol-
3-yl]-4-trifluoromethyl-pyridine 1-oxide was obtained as a white solid (0.092 g, 49%).
20
¢) To a stirred solution of the solid obtained above (0.09g, 0.16 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:



di ol (conpound 18, Table 1) WO 2007/013830 PCT/PT2006/ 000020 46 a) To a
stirred solution of 3,4-dibenzyl oxy-5-nitrobenzoic acid (0.291 g, 0.769
nmol ) i n woi2oetdigdsbor mam de (5 nl) at room t enperat ure was/rPadasem00020

1, 1-carbonyl diim dazole (0.131 g, 0.808 mol) in one portion. After
stirring for ninety mnutes, N -hydroxyyh 5
oxy-4-trifluoronethyl-nicotinamdine (0.17 g, 0.769 nmol) was added in one
portion. The resulting mxture was stirred for two hours and t SCﬂen poug]ed

onto i ce- watld(5-Branortoxy-poirisdin-grydeilp). lexedioned Sryll-f witesbezene-hastiel wi o
t d l'id 0.192 g, 439 10 b) T
\é\?l ﬂegnso f ?gn'zgga(ltzlgw&lgpofq‘h%q ég]éngg Zgoi/e ((() 192 gg 0. 3?{() nmol ) |)n 0

t et rahydr quB«@@Melﬁ)ylmc)xyapyrﬁdim)ﬂp[r]pﬁ,n]ibcudlezalmm -3ariggobenzeas-1ddie] a &f N
solution of tetr t yl anmmoni um f | l]IOI‘I de in tetrahydrofuran (1.2 nL, 1.2
mol ) dr opWi- }ée°’25/&f2§e@ (cagapaupd 18, Tablé bom t enper at ure overni ght, the nixture

was pous ed 3@3 r1 éaépﬁy@g}m 3;53@51 \;Vé@qcfx% gé‘cg -3 B- rﬂtremhﬁzeaesﬁwgi@&) The

or gani ¢ ex rine, 15 dried (Na
filtered anth. %aw(qumunam Tm}e thue was chronmat ogr aphed over silica gel

Homngenous MRS Lot B BGPE A by Lo eaa e e R a Taiobon f

recrystal | isgdgtngove é&gﬁc%e@tt@a@u sopr opanol .
3-[5-(3, 4-Bi's- benzy nitro phbgéﬂf% 1, 2, 4] oxadi azol -

3-yl]-4- triSf Biﬁ@lCdihED-Hythprrldﬂm-ﬁe'l)lE a@mlémlhﬁﬁ@@o -henzgneyhi2rdiok o) i @f
(0. 092 Gk, JO a sti ution of the solid obtained above
(0. 099, /??‘rq%'l%)% %%(%ﬂ%quélflg%gf% ?‘Igj (5 nm.) at -78 C under argon was
added bor 05 [Br(zimhwmdeoxyop}a;ﬁms -0)- B2, AyoRhdiazhl Spyli-Sanitro-baiezened ;PHdiohg puf pl e
suspensi on was allowed to stir at roomtenperature for one hour, then

cool ed agamp-1265-268 °C (epmpaad2ftulable Yenched by the addition of water.

After SUITGlagh 2538 (L ABYLPIRETALUGS {611 00 IRN0L 58 RhRRLRhbaLer v

filtered o wat e r- vacuumto afford
t he desi r ediot,@fpop.xi 82206l (compounydstsalsble @) 048 g, 79% of mp. 239-240 C

ol at el pr SUSEEET RS Y0 O TR o D e PR S
appropri at g N sriy #r @syri7--eX¥ohpoRidee rhaeigli nes,
5-[3-(6-Methylsulfanyl-1-oxy-pyridin-3-yl)-[1,2,4]oxadiazol-5-yl]-3-nitro-benzene-1,2-
diol, of m.p. 264-266 °C (compound 27, Table 1)
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)-[ 1,2,4]oxadiazol-5-yl]-3-nitro-
benzene-1,2-diol, of m.p. 240-242 °C (compound 29, Table 1)
5-[3-(6-Methyl-1-oxy-4-trifluoromethyl-pyridin-3-y1)-[1,2,4]oxadiazol-5-yl]-3-nitro-
benzene-1,2-diol, of m.p. 250-252.5 °C (compound 30, Table 1)

25  5-[3-(2,6-Dimethyl-1-oxy-4-trifluoromethyl-pyridin-3-y1)-[1,2,4]oxadiazol-5-yl]-3-nitro-
benzene-1,2-diol, of m.p. 252-253 °C (compound 31, Table 1)
5-[3-(2-Methyl-1-oxy-6-phenyl-4-trifluoromethyl-pyridin-3-yl)-[ 1,2,4]oxadiazol-5-yl]-3-
nitro-benzene-1,2-diol, of m.p. 256-256.5 °C (compound 32, Table 1)
5-[3-(6-Methyl-1-oxy-2-phenyl-4-trifluoromethyl-pyridin-3-yl)-[ 1,2,4]oxadiazol-5-yl]-3-

30  nitro-benzene-1,2-diol, of m.p. 237-239 °C (compound 33, Table 1)
3-Nitro-5-[3-(1-oxy-quinolin-4-y1)-[1,2,4]oxadiazol-5-y1]-benzene-1,2-diol, of m.p. 306-
307 °C (compound 34, Table 1)

3-Nitro-5-[3-(1-oxy-quinolin-3-yl)-[1,2,4]oxadiazol-5-yl]-benzene-1,2-diol, of m.p. 276-
277 °C (compound 35, Table 1)



the foll ow ng conpounds were prepared: WO 2007/013830 PCT/ PT2006/ 000020 47
5-[3 -(5-Brono- 1 -oxy-pyridin-3-yl)- [ 1,2,4]oxadiazol -5-yl]

- 3-ni tro-wenaema3ssst, 2-diol, of mp. 258-260 C (conmpounadCTPr200abbm@2d)
5-[3-(6-Methyl -1-oxy-pyridin-3-yl)-[

1, 2, 4] oxadi azol -5-yl ]-3-nitro-benzene- 1,48 diol, of m p. 325-326 C
(compound 20, Table 1) 5 5-[3-(4-Methyl-1-oxy-pyridin-3-yl)-[

1, 2, 4] oxadi azol -5-yl]-3-nitro-benzene-1,2-diol, of mp. 297 C (conpound
21, Table 3)Nigop§-F3xd- @eyfztr(ﬂucmmye@ybvwméw} [, ﬁ]oxaoyaz)ol{S-yll -benzene-1,2-

%‘atz)l ;1] (i);<ag [O@ol E:I#ibr%%{%o@ﬁ}m@ d(ﬂzhlfgb mp 288- 289 C (compound 22,

1, 2, 4] oxadi azol -5-yl]-3-nitro-benzene-1, d| oI , of 10 mp. 268-270 C
(corrpound 23, Table 1)

5- [ 3- ( 2- ChiEspmple ¥xy- pyri di n-3-yl )-[ 1, 2, 4] oxadi azol -5-yl ] - 3- ni t r o- benzene- 1
,2-diol, of mp. 265-267 C (conpound 24 Tabl e 1)
5- [ 3- (25 Chl or o- 6- net hyl - | - oxy-pyridin-3-yl) -
1, 2, 4] oxadi5g2qb-Brombi6-methiyl-1 @xpeyzidinge3-31)J1,204 | okadiarbl-ayh)-3-2itfH-Ed@erE-1,2-
(corrpound 25, Table 1% 15 5-[3-(2-Morpholin-4-yl-I-oxy-pyridin-3-yl)-]
1, 2, 4] oxadﬂ&’iéﬂoﬂalow 8- Table b- penzene-1, 2- diol, of mp. 175-177 C
(corrpound 26, Table 1) 5-[3-(6-Methylsul fanyl-l -oxy-pyridin-3-yl)-]|
1, 2, 4] oxadi azol -5-yl]-3-nitro-benzene-1,2- diol, of mp. 264-266 C
(compound 2y To Radtired kpluBoiiof r3cﬂ—6ib[=:1&-y@dxy -5-nitrobenzoic acid (1.355 g, 3.576 mmol) in

- 6-trifl t hyl, di 1,2 4 di

172 28 ai emetbitipmgin bt s thehy compriiitly SA° gl 45t ERAERSTE

- (2- Met hyl gO é67‘ %X)ﬂf'lfl?,t ﬁlhfdl}“ﬁ{ %H@tﬂéYthorPYAftéir' §tirAng ¥b? ninedy ﬁllﬂﬂes 2-bromo-N’-
oxadi azol - “3-nitro- benzene-1,2-dio of mp. 240-242 (corrpound 29,

Tab lj e 1) | hycﬂrex:qﬁ m@hﬂyiwtlnmwrm {0r9461 g;dr Ur?!emmpll)- o5 pdiled-apd\thg nyixturey was
S0 “Tant e Tyrteskorstnighl R nqbfRr RO yAelUR0ph A Bro B Rk abG AP

1,2, 4] oxadifMatedwas\illereBoffMvished mammeandldls%obbwhn dmhlommbthaﬁﬁZSQ&&)C
(corrpound 1, Table 1) 5-[3-(2-Methyl-
- oxy- 61phere -caganiq tayeoremmstaihed Wbl ‘éﬁltﬁt and, pying, thery dripd (NaxfOsp Jiltesed, ppd 3.

oo beneghtiokuas ohs S BB 2200) C (comound 52, Tab e 3
1,2,4]0xadiazo|-5-y|] 3-
b) To a solution of the solid obtained above (1.91 g, 3.23 mmol) 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 (Na,SOy), filtered and evaporated to
leave an orange solid. Recrystallisation from dichloromethane/ethanol gave 3-[5-(3,4-bis-
25  benzyloxy-5-nitro-phenyl)-[1,2,4]oxadiazol-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 temperature was added urea hydrogen peroxide addition
30  complex (0.525 g, 5.579 mmol). The resulting suspension was cooled to 0 °C and
trifluoroacetic 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 a 10% aqueous solution of sodium metabisulphite (10 mL) for fifteen minutes to



30 nitro-benzene-1,2-diol, of mp. 237-239 C (conpound 33, Table 1)
3-Nitro-5-[3-(1-oxy-quinolin-4-yl)-[ 1,2,4] oxadiazol-5 -yl] -benzene-

1, 2- di ol ,wof200m383806- 307 C (conpound 34, Table 1) PCT/PT2006/000020
3-Nitro-5-[3-(1-oxy-quinolin-3-yl)-[ 1,2,4] oxadiazol-5-yl] -benzene-
1,2-diol, of mp. 276- 277 C (conpound 35 Table 1) WO 2007/013830

PCT/ PT2006/ 000020 48 3-Nitro-5-[3-(1-oxy-2-trifluoronethyl-pyridin-3-yl)-[
1, 2, 4] oxadi azol -5-yl]-benzene-1,2- diol, of mp. 253-254 C (conpound 42,
Tabl e 1) Exiastplyeex86ss [Braxides, then Brophnsés wetehsgparated - Bheyengguit ghase3vasl yaghed

1,2,4 di | -5-yl]-3-nitro-b -1,2- diol. d 36, .Table 1

To a &1 1 CACSSGE bIEOPS SERBerIyIBg. et EREBR: VAl deti oo,
3.576 ol )thérmrie_aglxxagsmt),rmtefraf ARevaBoraitd titdavah WHRRbEE TRl UIG ¥R BvREded
1, 1- car bonyl di i m dazol e 0.667 g, 4.113 mmol) in one portion. After

stirring fdfomi netlighloremetBanefethangho - Neavehy driobdy(3et-histheprioxsod-nfteonplatinyd)-
0.946 g, % tirred L ght th
Courod ont o iR OR A0 ANRNB IS (T Seli%es Sty SR g o "

was filtered%ff, washed with water and di ssolved in dichloronethane (50

mL). 15 The organic |ayer was washed with water and brine, then dried
(Na2SO™4), filtered and evaporated to |leave a white foam (1.91 g, 90%. b)

To a sol uti f,t ol 41k [ d@%o 6149 ' .

di et hyl ford?ran%gdae Slﬁfrgg #ﬁﬁld\?\ggo?aig eS , X)-%Eaglgego%?/%gi ?Omgﬁa;%}) @Z%)ﬁg%l)g,m& 55
mrol ) and tdivhloresethtnan@l0 20L) rat x7iIF€@ undsr afgbn ved agitled BOrof thibrontide €@.7hDwy;, s,

t hen aIIowra2 to C Oﬁl to roomtenperature. Poyred onto jce-water (r150eC§rL)
and aciWifi ‘P‘Soﬁ TQRVESG\ PR & SURPGNIIPR AR FUSCANGT TPRR IRURRRIYPTCIOZ i d.

The m Xt ur n¥due ¥hdnB&do®dl MathtAl7BMOLRIBINRRA B thel DRIIIOM nEthafNl AFL S
were washed with water and brine, then dried (Na2SO4), filtered and

evapor at ed stiging| a agem demperautgefos eine douRdley yadverts ivseet ¢vanoratednEthanol (5 mL)
di chl th /| et I :[.5- 4-hi s 25 benzyl =5-ni t.ro-phenyl )-
0 " o PEDBL Ry il G Sl B DSV 18 BB RN Lo
g, 38% . cjn beiliag ethahsleghdslkdted MMilefstill Marmolif@dr ablisd, AR desney RohPoBRPwas

1.063 mml ) in dichloronethane (15 rrLg at roomterEperature was added urea
hydr ogéh péPiitiedas gepaee piystals (0.187 g, 80%) of m.p. 246-247 °C.

Example 37-41

By the application of the above described technique and related procedures known to
20  those skilled 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-yl)-[1,2,4]oxadiazol-5-yl1]-3-nitro-benzene-
1,2-diol, of m.p. 234-235 °C (compound 37, Table 1)

25 5-[3-(2-Bromo-4,6-dimethyl-1-oxy-pyridin-3-yl)-[1,2,4]Joxadiazol-5-yl]-3-nitro-benzene-
1,2-diol, of m.p. 205-207 °C (compound 38, Table 1)
3-Nitro-5-[3-(1’-oxy-pyridin-3-ylmethyl)-[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)-[ 1,2,4]oxadiazol-5-yl1] -

30  benzene-1,2-diol, of m.p. 195.2 °C (compound 43, Table 1)
3-Nitro-5-[3-(1’-oxy-5-trifluoromethyl-pyridin-2-yloxymethyl)-[ 1,2,4]oxadiazol-5-yl]-
benzene-1,2-diol, of m.p. 222 °C (compound 44, Table 1)

Example 42



30 conmplex (0.525 g, 5.579 nmmol ). The resulting suspension was cooled to O
C and trifluoroacetic anhydride (1.12 g, 5.314 mmol) was added dropw se.
The m xt uwe 20er0138bl owed to stir at room tenperature forciiPreodiooozg then
the insoluble material was filtered off and washed with a small vol une of
di chl oronet hane. The conbined filtrate s stirred wth a 10% aqueous

sol ution of sodi um netabisulphite (10 ni) for fifteen mnutes to WO

2007/ 013830 PCT/ PT2006/ 000020 49 destroy excess peroxides, then the phases
wer e separated. The organi c phase was washed wth water, a saturated

SduUSaus) 0541 Ghe 300 Uik B R1 hODS R0 51 30RO, SIS bR o0
twice fromzddlsk(b@m?émfdhﬂméaw;inol gave
3-[5-(3,4 bi's benzyl oxy-5-ni tro-phenyl) 5

[ 1, 2, 4] oxadi azol - 3-yl ] -2-brono-6-net hyl -pyridine 1-oxide as white crystals

(0. 344 9%.. .d) T t i ﬂ,}aw
(0:337 %5, 8725 wise By fioR et PR RaboRS iftoelfie gAY, ot AARATn
added bor Oﬂmﬁd“ch)bfdmihﬁiﬁie( QLO7iL)gat robfh Benfferatnmel Jvaglmdged $6- caﬂmlyf@mudazo’ng
purple suspen5| on was stirred at roomtenperature for one,hou n cool ed

again to - VBHG srdd fEmerdhEnonsPartien. Aadiths BRGNS muKRE YRS Stifgdolor t‘é’? PiSng at
roomt e”pe%%%gﬁor{{? rbr&ﬂ&'l\f’ggrg dox?rhﬁs §%fﬁ‘éﬂﬁr§-ni&%ﬁﬁat§ﬂdﬁﬁ afaeg 2 ﬁiﬁﬂﬂ’j wa® )

and tol uene wWere a o’t’he resrdue and re-evap orated. The
resi due wasddetdi mrmb pomioboThé mesuitirnigamattuzneas allowed do Wit Iaé ream Iwmmm‘mre

(0. 1671ty Sobpiely apaphenpetsayons idnpod b A QR A R gt e
above deSCEésQﬁiﬂg g;?&lﬁﬁta%@aﬁﬂﬁer%@ battd vpafsﬁ&ﬁd&th%t&nﬂ’% sélil wadththaReolskd | | ed
in the art and he appropriate N - E roxy-ni coti nam di nes, the

fol I owi ng uodnpblumthmeeﬁ@méﬁamédhe @gige p aS@tWQSrV@SheCBW&hM?{t%Wd brine, then
;nogy gézl ggrge f%ftg%ﬁq 'ﬁl}éﬁ&a%%ate Ill%azéxpl naéfguhltg s&ﬁ& {1040b§%%e , 2-diol, of

5-[3-(2-Brono-4, 6-di net hyl -1 - oxy- pyr|d|n 3-yl)-[1,2, 4]oxad|azol 5-yl]-3-nit

ro- benzene- 1,2-diol, of mp. 205-207 canpound 3
3-Nitrbss-py-{aa cﬁ%}?ﬂeéyﬁqlﬂmﬂ ?fthﬁetS%l}d yohtainel ppgye il olg= 52% 3 -BERDe AR di ol

3R 1o 5. (e eGSR Ry Rt soefidufsthiags v araon s g e | N st of
oxadi azol - fetygblitylammonium fluoride in tetrahydrofuran (2.47 mL, 2 47 mmol) After stirring at
room temperature overnight, the almost black reaction mixture was poured onto water
(150 mL) and extracted with dichloromethane. The organic extracts were washed with
20  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 a precipitate that
was filtered off and recrystallised from isopropanol. 3-[5-(3,4-Bis-benzyloxy-5-nitro-
phenyl)-[1,2,4]oxadiazol-3-yl]-2-bromo-4,5,6-trimethyl-pyridine was obtained as a beige
solid (0.879 g, 65%).
25
¢) To a stirred solution of the pyridine obtained 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
ice-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
at 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 aqueous solution of



30 benzene-1,2-diol, of mp. 195.2 C (conpound 43, Table 1)
3-Nitro-5-[3-(1'-oxy-5-trifluoronethyl-pyridin-2-yloxynethyl)-[ 1,2, 4]

oxadi azolwb-2907j013838énzene- 1, 2-di ol , of mp. 222 C (conpoeau/rddgo6Dadve 1)
Exanpl e 42 WO 2007/ 013830 PCT/ PT2006/ 000020 50
5-[3-(2-Brono-4,5,6-trinmethyl- 1 -oxy-pyéi din-3-yl)-[

1, 2, 4] oxadi azol -5-yl]-3-nitrobenzene- 1,2-diol (conpound 40, Table 1) 5 a)
To a stirred solution of 3,4-dibenzyl oxy-5-nitrobenzoic acid (0.945 g, 2.49
mrol ) in dodiemhyitdrbommsayivaer (agBinrdnyl bainey themdtiedrp itered med weaposadeteth leave a

1, 1- carbonyl di i m dazol e ., 465. 9, 87 |) in one portion, and the
resul ting ﬁ?%ﬁ%rpép%égang?iﬁgﬁ{édw SP@) W%O?na;t,ggéq@ﬁggwerlsmca gel using a
2- br ono- N phile@X VetHerRufi tackfmt {wi ) RipGeel BN ﬁoﬁfbg&go@ préd &l c%Hﬁiﬁin%’]as

added in one portion. The resulting mxture was allowed to stir at roo

t enper at ur éragiionsy ewaieghpoolethd antherevpparated. oAt[6-(dedtBis-beazdoxryt-3-nitBr-pheayl)t 0

nmL d , . | ti i pi . fi. ff d hed
Wt n et or LA 2o e s B Bt o Bt e 8 A £ R g
t he organi galglheBewwelsd WeEd2ed swhh)h water and brine, then dried, filtered

and evaporated to |l eave an off-white solid (1.40 g, 91%. 15 b) To a
stirred solution of the solid obtained above (1.39 g, 2.245 mmol) in

t et r ahydr ofyur ) : 1.0 ia n a S e 1.

sol ution OP)J T?cgtag a%gﬁr%l %)21&%% S’Q %‘?H%?llddtggt{aﬁw?e r%’ﬁygg%sugno‘?gfﬁmﬁ{), lgl. 47
mrol ). Aft dichktromethmge 6lt0 mrlx)cum-mﬁﬁatrmhu?go@vm?h@dtg, bdrbe tﬁlbrﬂﬁﬁdd e tﬂhas kg,
reaction m re s, poured. onto_ water 150 nL) and extracted w't

di chl o}%nen?ﬁﬁél?mgrﬁéir@w%i e gStultng %GR@PH’?M%SH%IW PRS B0 Wedk torstip Abragm ne,
then dried i : e i T f

i i or omet absel s o6 SIE HEHARBHELRId Rl RIS, 18 "M Al Rbrshal Y ne
preci pi t at dropmage additior iof treetbahobf Aftandtinringr gtstemin iteeperitnenfirsopr bpandhe 3 -
[ 5- (3, 4-Bi s-.benzyl oxy-5 -nitro- .

phenyl ) - [ 103V YSER Goed by eyanoratiog Tolvene 20 mLyandgiheng) (5 dlgaveigadded

obt ai ned ag thebRki@fe afdlré-Svdpdrasd The Eaftfing %@1&9 sdl8d @vas tifuk A6 S$9MhUsdiRAg Of
the pyridine obtained fromabove (0.621 g, 1.033 mmol) in dichl oromet%ane

(20 ml)5 at ethaeeh (il & mdorand filteredawhigidearmu The dasithdopyeduqs avasabthénedcasrepyadlow
(1.018 g, : d LyeB~ The resulting suspension was cool ed
inan i ce#%ﬁ @fﬁggf ?Sé’ﬁap{}"r‘eﬁ'?%tgﬁgg%eti c anhydride (2.23 g, 10.62 mmmol)
was added dropw se.

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-yl]-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-yl)-[1,2,4]Joxadiazol-5-yl]-3-
nitrobenzene-1,2-diol, m.p. 237-240 °C (compound 45, Table 1)
3-Nitro-5-[3-(4,5,6-trimethyl-1-oxy-pyridin-3-yl)-[ 1,2,4]oxadiazol-5-yl]-benzene-1,2-diol,
m.p. 255-256 °C (compound 46, Table 1)

30 5-[3-(2-Bromo-5-chloro-4,6-dimethyl-1-oxy-pyridin-3-yl)-[1,2,4]oxadiazol-5-y1]-3-
nitrobeﬁzene-l,Z-diol, m.p. 227-228 °C (compound 47, Table 1)



30 The resulting suspension was stirred in the cold for fifteen m nutes and
then allowed to stir at roomtenperature overnight. The insoluble materi al
was t hen wol2oevmes3of f and washed w th a small vol une ofcairabéosmnarves hane.
The conbined filtrate was stirred with a 10% aqueous solution of sodium
met abi sul phite for fifteen mnutes and then the phases were separated. The
organi ¢ phase was washed with water, a sdturated aqueous sol ution of WO
2007/ 013830 PCT/ PT2006/ 000020 51 sodi um bi carbonate, water again and
brine, thedxmpe47 filtered and evaporated to | eave a foany pal e orange
solid. This solid was chromatographed over silica gel using a petroleum
ether/ethyl acetate (1:1) m xture as el uent. Honbgenous product containing

fractions vey g peehmé oflc R4 ¥ i - -1,5-di
2[5 (3 4-B s benzyI?m? ! 51%?@?0' phg% aneéal formula (I) having a 2H-pyrazol-1,5-diyl
[ 1, 2, 4] oxadiety| as3cential unjy @nmtm;55[26<Yltcvxm%n&ﬂuormwhwbpmdinaeydp@H—pmzola-
obt ai ned a f ale vell ow.solid 342 4% . d) To a stirred
sol uti o% 03' l]?t?%lg %%Iy ]i’%f%b twaal¥ R&ed)aﬁeﬁlgveth? @ﬁg’%n%pl%secg'é% nmol ) in

di chl oronet hane (10 nL) at -78 C under argon was added boron tribrom de
(0.66 g, 10, 2.633 nmol ) dropwi se. The resulting deep purple suspension was
al | oned t o2stlpra sirredowiHtioariel-gt drdngthoxyodraitrropienyDiedimegoilaningguom2ten-- 78

C and carefiul L.y (flyepc e . qr opw {1400 of 2t . t.er
stirring atl%rdgor(rg tyeg‘pgls Zlbt t%g{oporangngp}gour r&ﬁ%le&l @glld%%{@t l\gidr?gl?eeﬁ@ééd %y
evapor at i o.87TohoB e ethafiolrll) ndr)dvastaddedl 0 (opsbf coveestracdiBetiroéidotihgcid @ai due
and re-evapor at ed. Thg1 reaul teiéﬁl%v(%liel | ow solid was triturated with boiling
15 et hthol ﬂmlw WA repiet @bF ey hogs- phhepixture gyas aloypd iueqo! jEoom
obt ai ned age kel 2. 9 = .9 .43- 46
20 By the apr)%? ﬁyﬁgﬂtei(%\oﬂ% t%fﬂe%ﬂ%ﬁ%g%éélt es}gariiﬁgggdt%%ﬁ?\%sgﬁwgﬁgthrgg?lgﬁ ggﬂ ted 13

pr ocedur es gRieBnd-(et-dintasisaxysichitiogmhenyl){plyeazal- t -yl rlitrifhiongméthgl - pypislinep 0i 58 g

N - hydr oxy-gy,c0t i nam di ne, the follow ng conpounds were prepared:
5-[3-(2-@‘%’ =4,5,6-trinmethyl- | -oxy-pyridin-3-yl)-[

1, 2, 4] oxadi azol -5-yl ]-3-nitrobenzene- 25 1,2-diol, mp. 246-247.3 C
(conpound 41, Table 1) 5-] 3;{)%2, 5-Di chl oro-4, 6-di net hyl - |

~oxy- pyr i dPhT3-3 pqlufion op 34PdR ciimetioxg-Synijrophemyl)-pyresizlepld-24trifludiomethyh p.

“oxy- pyr 1 oPRaR 015 &1 27 A ogcpdalidtine Ol fuua W 4T g g was
255- 256 C gddedpoesblydbgenlpdrbeidd komplex (0.26 g, 2.76 mmol) in one portion followed by
trifluoroacetic anhydride (0.53 g, 2.52 mmol) dropwise. The resulting mixture was
allowed to stir at room temperature overnight and then the insoluble material was filtered
20 off. The filtrate was washed with water and brine, then dried over anhydrous sodium
sulphate, filtered and evaporated to leave an off-white solid. Recrystallisation from
ethanol afforded 3-[5-(3,4-dimethoxy-5-nitro-phenyl)-pyrazol-1-yl]-2-trifluoromethyl-

pyridine 1-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 to 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-trifluormethyl-pyridin-3-

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



30 5-[3-(2-Bronmp-5-chl oro-4, 6-di nethyl -1 -oxy-pyridin-3-yl)-[

1, 2, 4] oxadi azol -5-yl]-3- nitrobenzene-1,2-diol, mp. 227-228 C (conpound
47, Tabl ew0)200#012€307/ 013830 PCT/ PT2006/ 000020 52 ExanplCe/r4Zoobso@no exanpl e
of a compound of the general fornula (1) having a 2H pyrazol -1, 5-divyl
noiety as central unit, 53
3-nitro-5-[2-(1-oxy-2-trifluornethyl-pyridin-3-yl)-2H pyrazol -3- 5
yl]-benzene-1, 2-diol was prepared by the followi ng procedure: a) To a
stirred solExaimpihe 48

1- (3, 4-di net hoxy- 5-ni tro- phenyl ) - 3-di net hyl am no- prop-2-en- 1-one (0.5 g,
1.79 mmol) and (2-trifluoromethyl-pyridin-3-yl)-hydrazine (0.33 g, 1.87
mol ) in eRanRkahpR ofk)con@sumtisede é@néﬂél%ﬁn&lﬁ (};%ﬁﬁgfarlaj @stmali&% afy1

acid and 10 the m xture was heated at reflux for two hours. The nlxtuéé was
al | owed t oMY t oasr ookentranpeutit, ur e3-afftb- 6ﬂé(1esw2tW1ﬂgomT@¢hm1wadm-Mt)

h
o 5ol o o R R EhARE - SO WAL bR by BB lloping pupesiitchy 1 - pyri di n
e, O. 58 g (82% . 15 b) To a solution of

3-[5-(3,4-di net hoxy-5-njtro- phenyl) pyrazol -1-yl]-2-trifluoronethyl -
pyri di ne (e) 50 guixurg 70kmyftydimepth @Ii‘)bﬁTY’éiFQh?ﬁZfPianéCI(il(ﬁo ﬁﬁ) geoaﬁédmmolénand

t t
ol ) i 1 one RS EAGeAIC (e DY SRR BN AR B RV i Bg BLS3e,
mmol ) dr opvaflee. fol ﬁ&ea’ hewrk tand ghen MG]lefdetdl\mG)ml tempevearet ? ’ISrtﬂLrofrc&heth}dGrgtozt(ljmcf y
t t i ght d th ter|a i]ltere o]
The 11 10 1 ab LR v Ohs METED HAREEH i OnE G e e Vot RixBle
sodi um _SubBOakfed it GekAORk AYIRGT AldEkd'18 cbEPYToa 1@hbertfiid. dnd Hikfre

Recrystallisation from etha af f or
3-[ 5- ( 3, 4- viasrpotrok yuts-cald watep (ldyrhl.) andrthe obpidus/piecipitateivids fdtecatsdfiywashed

Y55 5° 4" uleti ieEtidh fosigh 2upRnSibpteu S Reptple usd by P estmshomgrairo-

pyridi ne lbenbosig-hy8radide, 0.91 §873%p! ) in 48% aqueous hydrobronmic acid (10 ni)
was stirred at 140 C for one hour and then allowed to cool to room

tenperBture. The mxture was then poured onto ice-water (100 nL) and the

to give 3- BTt S¥aa8 & A Mol LSRR BN AR s I SheBONCC) 5
-yl] - benzbykazids @.60 g) 1.4@ .niaﬁo]g i @H&@hoﬂﬁ@o&?&ﬁéﬁ’d@@@&nma?'m@&ﬁé@mw 53

for three hours, becoming a pale yellow solution. The mixture was allowed to cool to

room 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-yl]-2-trifluoromethyl-pyridine, 0.48 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 trifluoroacetic anhydride (0.47 g, 2.24 mmol) dropwise. The resulting
mixture was allowed to stir at room temperature overnight and then the insoluble material
was filtered off. The filtrate was washed with water and brine, then dried over anhydrous
sodium sulphate, filtered and evaporated to leave an off-white solid. Recrystallisation

30 from ethanol afforded 3-[5-(3,4-dimethoxy-5-nitro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-
trifluoromethyl-pyridine 1-oxide, 0.39 g (83%).

d) A suspension of 3-[5-(3,4-dimethoxy-5-nitro-phenyl)-[1,3,4]oxadiazol-2-yl]-2-
trifluoromethyl-pyridine 1-oxide (0.30 g, 0.73 mmol) in a mixture of 48% hydrobromic



Exanpl e 48 As an exanpl e of a compound of the general fornula (1) having a
1, 3, 4-oxadi azol -2,5-diyl noiety as central unit,

3-ni tro-5wpReq71016889- 2-tri f |l uor omet hyl - pyri di n-3-yl)- 5 [PCT/P32eb6/000020

oxadi azol - 2-yl] -benzene- 1, 2-diol was prepared by the foll ow ng procedure:
a) A mxture of 3,4-dinmethoxy-5-ni ”Obﬁ%{’i c acid (0.53 g, 2.34 nmol) and
1, 1-carbonyl diim dazole (0.42 g, 2.59 ) was heated in tetrahydrofuran
(10 mL) at reflux for three hours and then cooled to roomtenperature.
2-Tri f 1 uor cwisk By tnlni andt 30% chytifogeo i thotnjddr imzacdédc (@0id5@ gl)2was’ heaal it WG °@dded

in one portion.and el l owy sh mxture was stirr at refl ux overni ght
and thelr[: al 6 ttaﬂhgﬁﬁl ah%w%%?‘éntﬁer%flu?e@peweng%fﬁ FYAPOFHONAG rafaesgm 0
col d wat er ndQGedickd pRAsirBEoRRRE AWSMPY R4 éﬂcfeﬁ}t@thfé@@siaﬁé e{rﬁrrg-_(éa'%ofrate&‘ﬁﬁ(fj@'d

with water and dried to give 2-trifluoromethyl-nicotinic aci
N - (3, 4- di redused pressure.t Fhis repdting yolid Wysireanistidlised fivin ggopRpedol to Five)3-Aitro-

suspension -tri ronet hyl - ni coti nj id .. .

N - (3, 2 i n%qsﬁ@i§{y¥'hﬁfW°69’B%tH§1&>i” ﬁn‘h?@r‘@zﬁ@é”%?@'@”‘E‘?%&n?ﬁlr&r‘}m'i s a
phosphor us yelyekblid, 0k ¢, 168%).) was stirred at 130 C for three hours,
becom ng a pale yellow solution. The m xture was allowed to cool to room
tenperature and then poured onto ice-water (200 nmL). The white precipitate
was 20 filt aﬁﬂwgﬁ, washed with water and dried to give

3-[5-(3, 4-di met'hoxy- 5-ni tro- phenyl) -

[1, 3, 4] oxadi azol -2-yl]-2-trifluoronethyl-pyridine, 0.48 g (84%. c) To a
stirred solution of 3-[5-(3,4-dinethoxy-5-nitro-phenyl)-[1,3,4] .. .
oxadi atdl - 25 emple | g, ?IBH@%%‘P{Wrge&PWg forguda; () hayingsa pygmjding?,4-diyl

di chl or onetghag €0 0 A Dt 88 hat:h: was. & - I ea
hydr ogen per ox?da(qe l%gfr%ll) ggl(l@’ %Jnggb %TZ gfg)ég%m&gﬁ)ﬁoﬁl@%{eg{gyﬁgggltn%ylﬁ g?ﬁ%\%gqﬁy
trif | uor oagHtheozenshly2diad avas Prepareg, byzhe fliowmihg poredmé:se. The resul ting

m xture was allowed to stir at roomtenperature overnight and then the
insoluble material was filtered off. The filtrate was washed with water

and brine, a} Regirfidi REpN¥RN ENIU-AHSeth SIS HTSHERPBL R dinidthy1 8H 8- RO82-en-
evaporated to | eave g% of f - whi %%Isol i d@ggecrys%il P?satli on %0 fromet heélnol

af f or d&tl 31fome (824 -gdil Wemmoky | Sxpi2-riluprasaphyl-ficot@amidina .3z gl 1.3 nymdl) 2nd

trifluoro s L dine. 1-gxLde , 839, . uspensi,on of a
3-[5-(3, 4%?%%‘%‘%%‘{/‘15@@%&# 5%%2&/? ?“’ﬁgq%ég%?@%ﬁg%%o (G BT pkked o 80 °C
trifluoromat hygtalgqalytube iforeont-lwor dad (n3oded Go éSolORbIm i témPertiurd. The ek 8%
hydr obrom ¢ WO 2007/ 013i3d30 PCT/ PT2006/ 000020 . 54 |
was poured onto cold water (100 mL) and the resulting precipitate was filtered off, washed
with  water and dried to give 4-(3,4-dimethoxy-5-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-trifluoromethyl-pyridin-
3-y)-pyrimidine (0.25 g, 0.59 mmol) in 48% hydrobromic acid (5 mL) was stirred at 140
°C for four hours and then allowed to cool to room temperature. The mixture was poured

25 onto ice-water (100 mL) and the resulting filtrate was filtered off, washed with water and
dried to give 3-nitro-5-[2-(1-oxy-2-trifluoromethyl-pyridine-3-yl)-pyrimidin-4-yl]-
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 moiety
as central unit, 5-nitro-3’-(1-oxy-6-trifluoromethyl-pyridin-2-yl)-biphenyl-3,4-diol was
prepared by the following procedure:



acid (5 nL) and 30% hydrogen brom de in acetic acid (5 nL) was heated at
140 C overnight and then allowed to cool to roomtenperature. After
evapor at iwo 20a7/adsggness under reduced pressure, tol uenepPCIMPTRA0p/0NR0 added
to the residue and re-evaporated under reduced pressure. The resulting
solid was recrystallised fromisopropanol.to give 3-nitro 5
5-[5-(1-oxy-2-trifluororrethyl pyridin-3-y1)-[ 1,3,4] oxadiazol-2-yl]

- benzene- 2-diol as a yellowsolid, 0.19 g, (68%. Exanple 49 10 As an
exanpl e of aéiTocanﬁmwdctobftlonmé %@meyhky—ﬂmﬂhbwp(nbx)ylbmnmgacal (1.0 g, 3.87 mmol)

gy:}: {n r gl 2 [%‘Eé g(%il@f’ E‘%’ )%'Fr t%@f'rthﬁyéyrw%% laoxifls (o4 & of -2 qmmol) in
yl ] - benzengolderd- '()OIhLWﬂﬁd REHARSI gd ak fi'é‘oﬁ%h?%ﬂlge Bﬁ&)&eﬂg&@wa@)ad&ecﬁélw ed
suspensi on of 1-(3,4-di nethoxy- r o- phenyl di et hyl am no- prop- 2-en-

15 1-one (@IEBug, sydmnmﬁarjooneme 0)69111210nr|(514d0r mhet H82ni molharfwl&,nwwl (by31

g, 1.5 m te hut 1 oI ut e

et hanolgrm)tgt %&&QQ ?‘lné/é% é’ap ne)g%l ag c(ﬁbg &e ‘ ed”‘%BBeW?Srfe%ﬂ%“ enélvaﬁhen
al | oned tostiaed at 20 OGN therREind en ANewsd ¥1d 6 to Y&sn @ﬂu@ntrﬁe ﬁﬁhﬁs
water (100 nlL) and the resulting ecipitate was filtered off ed wth
wat er and d¥retpparstey; and the @QUWDHPEWHWWﬁﬁe NG%W@W? )(5 211<)1Tb§<90r2b1n@d

trifluoro ngy of
ol (3 aoar morgule Pt bReS e, Rt Tand it Apbif Hiiba o AREREIRIaRn
3-yl) - pyri suldhate afid 26ltgred.0.BApomatiby oh thSO/oshlwdmtoliéﬁmac baewe 6 tﬁa) WS
stirred at 40 C for ,four hours a t hen al d.to cool to room

d
tenperhoc ur & O*Tﬂﬁ@&ﬁ? thr %V%aséh?f‘otgfa]e SEIFM £t "6 it acetagey o Lty e 344
resul ting Bbﬂz?[cﬁ(ty% Wﬁé‘th&b}b‘i;ﬁfeﬁﬁ 9}5 +6- Mﬁﬁlﬁﬂﬂné&hﬁ;byfﬁl;&f 186e 981 e@le f di,ve

3-nitro-5- 1- Oxy-2-trifluoronet hyl - pyri di ne- pyrimdin-4-y
benzene- 1, ldlgo(VO‘V 21 g (90% . Exanple 50 30 As an exanple of a conpound
of the general for mul a (I') having a benzene-1,3-diyl noiety as central
unit, 5-nitro-3' -(1-oxy-6-trifluoronethyl-pyridin-2-yl)-biphenyl -3, 4-diol

was  prepabpto bysoldifonf ¢l 3- mmuégzﬁégﬁgdmemoxwm&gw%ﬁ&@ﬂﬁ&&h@ﬁ%ﬂ@ﬁﬁ&ﬁ@o20

55 a) To a_stirred solution of 4-benzyl oxy-3-net hoxyphenyl boronic acid (1.0

g, 3. 8% mbtoxidedid 08, Catdpnmed- iptehjerpmetheng QQJ@Mﬁteh@' in pyicedyater batloxiage
(1.12 9, 3,3%d MR sbibtion of hydrogen bromide in acetic acid (4 mL, 20 mmol) dropwise. The

resulting solution was allowed to stir at room temperature for six hours then poured onto
ice-water (100 mL). The phases were separated and the aqueous phase was extracted with
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-trifluoromethyl-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
(0.50 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-yl)-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-trifluoromethyl-pyridin-2-yl)-
biphenyl-4-0l (0.30 g, 0.738 mmol) in 1,2-dichloroethane (10 mL) cooled in an ice-water



toluene (10 nm) and ethanol (1 nL) at roomtenperature under argon was
added 2 N aqueous sodi um carbonate solution (5.41 ni, 10.82 mmol) foll owed
by 5 tet nabizsqtaisgshenyl phosphi ne) pal | adi um (0. 22 g, 0. 12CcmrPak)os/0dtveo
resulting mxture was stirred at 90 C for two hours and then allowed to
cool to roomtenperature. The phases m§%§ separated and t he aqueous phase
was extracted with toluene (5 nL). The nbi ned organi c phases were washed
with water and brine, then dried over anhydrous sodium sul phate and
filtered. Earthpmsaaddad abiminien shlorigat(01188tg, . 9%20mmod)j in odeaporties fdllowed by

h t t her/ tate
Give o (4 Poghe 01 £ 82 95 Bk g Ptsenphe B PhRE kelSnbensBhgrecyed 8789 B ne
1- oxi de asf@ GVEAbuR! then éooléd ® QJCQr/‘)tem dratle %n§q4o"&}éd03nt9f cold 2 N aqueops

2- (4' - benzyl oxy- 3' - net hox henyl -3-yl)-6-trifl uoroneth yridi ne
1- oxi de ( 1%5[@091110120 aad vﬁ’rﬂﬂy ).nLTei predipitasersiab Sittered 2, m)sh@%witg ovaten and drled
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roomtenperature for six hours then poured onto ice-water (100 nL). The
phases were separ ated and the aqueous phase was extracted with

di chl or onefxampl e(S_Lb m.). The conbined organic | ayers were washed with water
and 20 brine, then dried over anhydrous sodi um sul phate and filtered.
Evaporation of the solvent Ileft a brown oil that was chromatographed over

silica gel At mhqxlm‘oﬁafmrdmuhdl lof glep@teeal forndlp (Iohayingea carbonyl moiety as
6-tr phen

§| gg; h?o();?q cerér(aé7 ’(t=65°/6§ ft-gﬂ%'@?&? gltrgd?l{?p}cfjl;-gl 8§y-2-tr1?lu0rome¥hylf11)y?1|dm-3s y%—
3- met hoxy- ﬁwﬂfaﬁor@(\\(lasﬁpfe?dr&% Hgﬂﬁf@&wng 5degh1'3 2-yl) - bi phenyl -4-ol  (0.50 g,

1.38 mmol ) 1n acetic ac omtenperature was added 60%nitric
acid (0.12 n, 1.52 mml) dropwi se. The resulting mxture vvas allowed to

stir for thir es n ure 0 ice ter d th

resul ting Eiréllé%y Bi P%lP 5 Qailpei?ef’g‘ﬁ gf’?e%o%]%rﬂ V\@ @ i t er
chr omat ogr &wauydwﬁl&arﬁ 30 md) Gel-7¢ P@tuﬁlaéxeéigb@twﬁg ra/d&édW'N ?zﬂtﬁl@tﬁhﬁi @oluaoﬂ)m
5-met hoxy-3-nitro-3'-(1-oxy-6-trifl uoroneth pyridin-2-yl)-bi phenyl - 4- ol

was obi%ai nbexases G. K5elln oWSgamod, dropgise. gTheq tmgjmlweavasstalhomd te sfitfor ene of

5- net hoxy- l?f |t‘g,ger%pqg )%l'u oﬁr flﬁﬁﬁw %ﬂ%ﬂgﬁ%@%&éthylbﬁ@&?r{%ha“ ol

(0.30 ¢ |ch oro r’anice-wa
WO 2007/ 01@8@g,%ﬁ%&@ﬁ%ﬁﬂ@ﬁ2&uﬁ&2@ﬁtm m&daaﬂeﬂ)paﬂimmrm thixtakl was then

(0.123 g, gllogvgezd trcr)nrgggh {‘or(])mo?e?np%(r)e[t&rleoorl/ei (t)\!vcl) %\gﬁg ’Ph%n poured onto cold 2 N aqueous
hydrochloric 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 a brown oil that was
chromatographed 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%).

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

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

1.0 g (60%).



pyridine (0.233 g, 2.95 mmol ) dropwi se. The resulting red suspensi on was
stirred at 80 C for two hours, then cooled to roomtenperature and poured
ont o col dwd 2bb7agsssous hydrochloric acid (100 nlL). The PCEETRIGAI@®2MWAS
filtered off, washed with water and dried 5 to give
5-nitro-3"-(1-oxy-6-trifluoronethyl -pyri;d} n-2-yl)-bi phenyl -3, 4-diol, 0.17
g, (59%. Exanple 51 As an exanpl e of conpound of the general formula
(1) having a carbonyl noiety as 10 central unit,

(3, 4-di hydroxy-5-nitro-phenyl) - (1 oxy-2-trifluoronethyl-pyridi n 3 yI)

o bonryl ox{ Tohar RES BolbHD O Ao rot S ahes- R S o Rteyarehbk an
(50 ni) at ¥ﬁ<§n@ M?%hﬁbﬁ@'('o 983, 8d8etyd)NaithibibircHae'c8okH th 8 it

hexanes (3. dr opw se. The resulting mxture was allowed to
stir for oh@thnmsra,ddmﬁelr@mmaéog/obuutlmn oﬁhydrogen bromide in acetic acid (3.54 mL,

ety i of (7 Ao Tas Sttt SR Hng Al e 3L oo TedBerdtord ien RS thepiog

to reach rgeifed MRS G- WaRr QYO0 rhMP THRUplSased RRFe BEBaEAE] QAH ahe QlgbechisNbiggeous
hydrochloric acid (150 nL). The m xture was extracted w th diethyl ether,

and the 20c¥@etidnutih dichloapmethaneetld mb). d hasembinediorganiglagers ame maslmsl withi ed
Over anny duans aRRBHUE wel RS LEAN bl Sty SRR Al 0. 1HABRELY A"
eft a brown oil that’” was roma é’ra over 'si |ca ge eum

et her/ et hytheasdvaiteleft2a Bhowno ofli et (vdasbelirb)ﬂangaphed over silica gel (petroleum
3-neth h f h di n- 3-yl) th ne, 59
2 5rTE) i?e)(;y agglg q:t{:%ldacgate{;![l bﬁt?)(rﬂcwg Kydrg)){}t-l -rgle?thoxyXphenr)IB (1%2(})'-2 trlﬂ:lLlorome%hyl- "

(4-benzyl o r1<ﬁn— ed] E-H@t’h g c(gg dsk £ Q 195% pyridin-3- yl)-nmethanone
2 A 155°7 ®

(1.60 g, orone ane led in an ice-water bath
was added urea hydrogen per oxi de conplex (0.85 g 9.08 mml) in one portion

rasulting B k0 breBhEer Ehhin R et i) Al Rl s SR doer A0gn

wher eupon hﬁﬂﬁhb‘&l 6) 5’03%3[ '59|mﬂ¥@§ 1§0acf:ﬂ1d hﬁﬂ?@o @) @erl@oiﬁat%ﬁl%@ra‘{ﬂré Rvas added
di chl or onet hane xﬂe&lé e conbined filtrate was washed wat er and
rin

bri ne, 1% heﬁo"drﬁl’feld ag Ldt.@b mmald dmwsm pheresulsing nili?ﬂulr%WéﬁaUCw@dOrSém on

gf Vtehe SOl ¥ hirty ShinuB REPPAFed Shiotiel Waler VB0 hE SN 4R Hshvle HrpigtdaRg! to

(4- benzyl Ofilterdd neffh weghqah &iiiH Iwdiek- oy -diell lHdctg@tanmtlbxylfrmr tttlinivl 3affdrdedet ha
none, ? (60% . WO 2007/013830 PCT/ PT2006/ 000020 57 c) To a stirred
sol ut | on of4-pvrern3 yesharysSwisroBbey DH ey y2-triflugigpuetbyl pyriding? whenphpoone

as a yellow solid, 0.33 g (58%).
20
e) To a stirred solution of (4-hydroxy-3-methoxy-5-nitro-phenyl)-(1-oxy-2-
trifluoromethyl-pyridin-3-yl)-methanone (0.30 g, 0.84 mmol) in 1,2-dichloroethane
(10 mL) cooled in an ice-water bath was added aluminium chloride (0.14 g, 1.05 mmol) in
one portion followed by pyridine (0.26 g, 3.35 mmol) dropwise. The resulting red
25 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 (3,4-dihydroxy-5-nitro-phenyl)-(1-oxy-2-
trifluoromethyl-pyridin-3-yl)-methanone, 0.19 g, (66%).

30 Example 52
As an example of a compound of the general formula (I) 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:



pyri di n-3-yl)-net hanone (0.95 g, 2.36 nmmol) in dichloromethane cooled in an
i ce-water bath was added dropw se a 30% sol uti on of hydrogen brom de in
acetic acwo20®/@E4s3, 5 17.7 mmol ). The resulting sol ut ipom/Pra@ecabdoomed t o
stir at roomtenperature overnight then poured onto ice-water (100 ni).
The phases were separated and the aqueoqﬁgphase extracted with

di chl oronet hane (10 nlL). The conbi ned organic | ayers were washed with

wat er and brine, then dried over anhydrous sodi um sul phate and filtered.
Evaporation of the solvent left a brown oil that was chromatographed over

 hoa, o) ARSI AP BT (P s P BAE 0 bl bRty pyidin3 0
pyri di n- 3- \totoMRIIOANINE, 857 dnfi6l) AHA pEesidiR! (091 B I mn®AY4n atddlutetBanol

sol uti on of

(4- hydr oxy{¥) mdDhwss stipch gt yeflux- fox yfortyeight haursosnst theh -ablpwiedita-c@ol, kg room

met hanope 9 L0 ic aeld (1Q.-nl).at r.0o e ratuye
was addgd (te%%éegﬁg})ehi]i}h?i ' Q@g#% p(r gc.@ﬁa%nﬂ’asl.l eérﬁ)%ﬁ’ )WQ&P%%\XX @e-r\l}a,fleﬁ% ?e 0T ng
m xt ure waReatysalBatidmfrsii isogroparioh hffdide B UL ArdxRreIime thok Rghhemil P2 i Cexwa-er
(100 nL) and the resulting precipitate was  filtered off, washed with water
and dri ed. t‘ﬁ%‘%ﬁ’r‘%?@ﬂ'ﬁ’ﬁbﬁ"ﬂ‘@rﬁ’l)'?‘é{moﬁtﬁ%w}&?@f%}’%ﬂ 0.9%8 H3%-oxy- 3 - met hoxy- 5
-nitro-phenyl)-(1-oxy-2-trifluoromethyl-pyridin-3 -yl)-methanone as a
yellow solid, 0.33 g (58%. 20 e) To a stirred solution of

(4- hydr oxyb3-Toet badutjorb e Bi(4-byplroagyd-methbxpplierdd)-2-(1-oxy-6-trifluoromethyl-pyridin-

i fl | - ) dj n-3-vyl ).- h Q. 30 0..84 i . ,
12 it Ehi 0Bt pabm el 0N o et hinear o SRR Ml vt ks SAeticn aiini um
chloride (@33 ®L, 3.995m%® drd Wise@”ﬁlep&ﬁﬁlitiﬁg hbrOWed BYovidgr .tdjkt’éiegtg Q%cgﬁc(é],

3.35 nmol ) dropwise. The resufting red 25 sUspension was stirre
for two hotamperatimgn frodlidyl minutesoheme ppercdt onte isardavapsu(ldd mdnt dheolyellowN

agg ﬁ g 3 S Wih %’ %ge\%g{i]tl'éw%r :Xk{%a a Lt?rgg 18@, g\%/‘%;gecir hv%itl‘x) r v%gtiep i a:[n%t 8ri¥‘@s R]:ag:rlygtgfl1Es':zgtjtio(%1f fﬁ'om

(3, 4- di hydisessopandli t r o- piFedd - (1- 03-)(4-21ydroxy-3-methoxy-S-nitro-ghenyl)-2-(1-oxy-6-
trifluoronethyl-pyridin- 3-%I ).- met hanone, 0.19 g, . 660?]. 30 Exanple 52 As an
exanpl & of triflucsemetbndrsidindeyyasrzlonitrifecs gueHopisplidl o he (62%).
(Z)-1-cyanoethen-1,2- diyl noiety as central unit,

3- (3, 4-di hydr oxy-5-ni tro-phenyl)-2-(1-oxy-6-trifluoronethyl -

pyridin-3-y) ) Tacray| stividdr i scdutias pf epdd-asdioxyidamethoky-Suiitag-phergtR2H(T-exy 0

2007/ 013830, PCT/ PT2006/ 000Q2Q. 58 a) .A s ension of vanillin (1.0 g, 6.57
mmol ), (1- ggg.goggrp?tﬁylrwa]dg}fgf)ag;pc_rﬁgﬂn}tgén 1@35 | §- 1.49{ mmol) in l,2-d1$l§]oroegjane

(10 mL) cooled in an ice-water bath was added aluminium chloride (0.24 g, 1.80 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-oxy-6-
trifluoromethyl-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 unit, 2-(5-(3,4-dihydroxy-5-nitrophenyl)-1H-imidazol-1-yl)-5-
30 (trifluoromethyl)pyridine 1-oxide was prepared by the following procedure:

a) To a stirred solution of 2-amino-5-(trifluoromethyl)pyridine 1-oxide (0.445 g,
2.5mmol) in a mixture of ethanol (12.5 mL) and acetic acid (0.25 mL) at room

temperature was added 3,4-dimethoxy-5-nitrobenzaldehyde (0.53 g, 2.5 mmol). The



acetonitrile (1.33 g, 6.57 nmmol) and piperidine (0.71 nL, 7.23 mmol) in
absolute ethanol (10 nL) was stirred at reflux for forty-ei ght hours and
t hen al | owedoe71ss30l to room 5 tenperature. The resul ti RgT[PTR@I6PIGAE € WaAS
filtered off, washed with water and dried. Recrystallisation from

i sopropanol afforded 3-(4-hydroxy- 3-net y- phenyl ) -2-(1- oxy- 6-
trifluoronmethyl-pyridin-3-yl)-acrylonitrile as white crystals, 0.95g (43%.
b) To a solution of

3- (4- hydr oxsacBemwhb beatedoitaafihy i@ngetatave\fobtvra hdursitrearttangl wpyevagorted]l The

3-yl)-acrylgnitrile (0.90 2.68 nmol ) .in aceti g acid 0 S gdded
S0% i 111 & ol mdycowesaispofed 88 e af riiae! (B0 autii s Aot SeREngas
al | owed to(B5iALAwHeRRHon t SARBE Ui tHyRuLIbAY1I-4¥ndthIbe 17940
i ce-wat er éloo n)16_IW eThe r)}e! fuo%\?v %Sr eci 8i ta_tgy\yf\gs fi*lt elfze%%é gfﬁ?sm\/\ggﬁgag\%t h
wat er and drfSegmo pataisiung getbonate (GAP g Sopmopawere agidédinene portion. The
3- (4- hydr oxy-3- et haxy-5-ni t.r 0-.phen -2-(1-oxy-6- 15 .

trifl uogrjoné%/sﬁg e P i Vg2 ysftﬁrgegc Y F%tm’& %ir'l(‘%er%g%a?%;egl RS oy repetigy gas
(629 . c) Teaparaéd to @§néo) atid @Bn @fken up in dichloromethane (50 ml). The organic phase
3- (4-hydroxy- 3- met hoxy- 5- ni tr o- pheny| )p 2_—4 1- oxy- 6- .

trifl uor onB@myyashed mathnwatey (50 sl prshiheni dried( oves mnfydreus) magnesigm  sylphate,

1,2-dichlo diin..an.i egq.al um,ni um
chi or de. (8751 gt elbrfld 1S HEnSOLRR DL ESIA Sl 9SSR T

g, 5.77 mmgeirotbuopetharesthyllneetatesl } gave 2r @6 3, 4sdigreoxiyShaniwapheily] ) ITe4mRazH0 C
for two hours, .then cooled. to room tenperat and poured onto cold 2 N
aqueou¥ hy ?@e%k%ﬂuer%%ﬂl%élq’?ﬂy?mgﬁé’- %gS%?)t ate was filtered off,

washed with water and dried to give

3- (3, 4-di hydr oxy-5-nitro-phenyl)-2-(1-oxy-6-

trifluorongl hyl 20843, iDinBthoxy-Sauitrpbloaniyt)r iH-emidaz@2 -gl)-Se@ifuordfieiyhpyliding3 As

?nH_ ?)%agglzgﬂ%%f%_(gﬁg}) ?T%g)ﬁagglegtg&?{ g40 {ﬁ:{nt%"/? agllxe)ougl ﬁyérggenabromide (6 mL)
2- (5- (3, 4- dirhy drixiys. STy HakPhenydehedid bR Yas leovlel- @ rci%l@h temperature and

(trifluoronethyl)pyridine 1-oxide was prepared by the fo (_)vm?r}g. pr ocedur e:
a) To B st Volpilgs swreremevedfbyneapprabion-tp tledve| aipale heewy chysiallingi spdidithaivae

(0. 445 g, i j re.. th | ) i i

(0. 25 nt) Seoliabs ol MSLH Rl BERS ebfunt Ty 00 aROShSfiulieale g
(0.53 g, 22854@widihydidey-0it2DéhdE-3H3MiREH-P-L2OSGHO0RARthyFPytidmet | on was
heated at reflux te eratur?,for two hourso t hen et hanol was evaporated. The
oi Iy resi dti@xifges aivelley vomtallinesolidy®.27 8 (4F%het hanol (17 nL) and

1, 2- di met hoxyet hane

20  Example 54
As an example of a compound of the general formula (I) having a isoxazo-3,5-diyl moiety
as central unit, 3-(3-(3,4-dihydroxy-5-nitrophenyl)isoxazol-5-yl)-2-

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

25 a) To a stirred suspension of (E)-3-(3-(3,4-dimethoxy-5-nitrophenyl)acryloyl)-2-
(trifluoromethyl)pyridine 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 hour, 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-5-nitrophenyl)-5-hydroxy-
4,5-dihydroisoxazol-5-y1)-2-(trifluoromethyl)pyridine 1-oxide , 0.94 g (73%).

b) 3-(3-(3,4-dimethoxy-5-nitrophenyl)-5-hydroxy-4,5-dihydroisoxazol-5-yl)-2-
(trifluoromethyl)pyridine 1-oxide (2.14 g, 5 mmol) was heated in 20 mL of ethyl acetate



(7.5 nL), whereupon 1-(isocyanonethyl sulfonyl)-4-nethyl benzene (TOSM C)
(0.73 g, 3.75 mmol) and potassi um carbonate (0.69 g, 5 mmol) were added in
one portiwo.200a3B0r esul ting m xture was stirred at reflpax/preonpeo@ur e for
3 hours. The reaction was evaporated to dryness, and then taken up in

di chl oronet hane (50 m ). The organic phase was washed with water (50 ni)
and then dried over anhydrous magnesi um'sul phate, filtered and evaporated
to | eave brown oil. Colum chromatography over silica gel (petroleum

et her - et hylto d0et@t €o Ghd reghtirgy slurry was added trifluoroacetic acid (0.74 g, 6.5 mmol)

2- (5-(3, 4-di net.hoxy-5-ni tyophenyl)-1Him dazol - 10 .

Ty 2 (S i A1 s ok abactin s cvabesate] tp daspess gy the residue was
2-(5-( 3, 4- RRAREN R iopRRBREIND bivk 3-(3-(3,4-dimethoxy-5-nitrophenyl)i -5-y1)-
H-i i dazol - 1%) S5 (trifl B%?’orret _hy)%lf)pyr(i §oh Jimethoxy- auirophenylisoxazel o as
heat ed at Z24@1iftvoremetByhpyidberubokiddr bgeg (3% de (6 nL) for 2.5 hours. The
dar k hogmgeneous solution was cooled to roomtenperature and 15 vol atiles
were renmoved by evaporation to | eave a pale brown crystalline solid that

was dri edcpseB-(BAMEmendRY- Sviaatptivnyhisokarons iy OfiflubnictisH) bhfiding al-bidwi t h
di ethyl ether gave 2-(5- %4- di hydr oxy-5-nitr ophenyl%- 1 . )
H i mi dazol {&81E)2 sumel) wep taken watingdichipremethare @l SgrlHendaibe yeljewishwuspension

crystallin 1y .24 o 9 I%%;H) : I

conpound o?’ a? %(e)blggr%grzg g oélrzgujeraéq %Or“) %E%w g ggﬁogé?ﬁ%gﬁ ge ?'(glr%ll%rr%}n eo?)ywags
central uniadded3ir(@Bwisa, Phectieldisl oeagtion mikturpiansllowesion ararhr fo-rpbih-témperature
o ol TN L€l o e Rl T Dk o L) Sl ARl S
(E) - 3- (3- ( fork SHARHROIOR bl i i
(trifluoromethyl)pyridi oW @E%E?ﬁge‘?%h%%ﬁg"”fg%% with water and firied over P20s s
added 50% undpneowsulmmdr dxiyuramome val uboiting ( Gththohl gavie 5 3rie(B ¥-dhydroke-5-

m xture was. heated.to 8 ter stirring.for.1 hour, a fine precipitate
began to <BiRPRTErSaaR TR DR i top SeloP P8 &

t enper at ur gsgehe yel low precipitate was filtered off, washed w th 30 ethanol
and dried under vacuumto give

3-(3- (B, 4-di met hoxy- 5-ni trophenyl)-5-hydroxy- 4;

5-di hydr oi E%%PJSSS'V' )-2-(trifluoromethyl)pyridine 1-oxide, 0.94 g (73%.
b)
3-(3-(3, 4-di net hoxy-5-ni trophenyl)-5-hydr oxy- 4, 5-di hydr oi soxazol -5-yl) - 2-
(trifluoronethyl)pyridine 1-oxjde (2.14 g, 5 |) was heated in 20 nlL of
ethyl acet ggénmﬂeﬁ efsﬁlﬁemﬁcqf/tberg@wlg@@@»ﬂ% bavipg aferap2,4rdivl geiety as
resul ting y added st ki h: et l: 1O (=0, N

dr opw se. iéfn?%¥ 1\(,)\Ql§ni1t’nut 22(14 @ﬁe&lyg&a@t gnﬂlgvg eggggﬂeg}%égcatroor%}%}s% 3&?}5 t he
resi duz® wa@rifluoromethyl)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 aqueous HCI
(100 mL). The precipitate was filtered off, washed with water and dried over P,Os under
vacuum. The solid was recrystallised from dichloromethane/ispropanol to give crude
3-(4-(3,4-dimethoxy-5-nitrophenyl)-3-(ethoxycarbonyl)furan-2-yl)-2-
(trifluoromethyl)pyridine 1-oxide, 1.05 g (43%).
30
b) 3-(4~(3,4-Dimethoxy-5-nitrophenyl)-3-(ethoxycarbonyl)furan-2-yl)-2-(trifluoro-
methyl)pyridine-1-oxide (482 mg, 1 mmol) was taken up in dichloromethane (8 mL). The
yellowish suspension was cooled to -78 °C under argon and boron tribromide (0.85 mL,

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



recrystallised fromisopropanol to give

3-(3-(3, 4-di net hoxy-5-ni trophenyl )i soxazol -5-yl) -

2-(trifl vwoanetdigd3ppyri di ne 1-oxide, 1.27 g (62% . 5 c) PCT/PT2006/000020
3-(3-(3, 4-di net hoxy-5-ni trophenyl )i soxazol -5-yl)-2-(trifluoronethyl)
pyridine 1-oxide (0.81 g, 2 nmmol) was tgken up in dichloromethane (15 nli)
and the yell ow sh suspension was cooledto -78 C under argon whereupon
boron tribromde (4.5 g, 18 mvl) was added dropwi se. The reddi sh reaction
m Xt ur e wasenglerawechndostingd rfot @8 hoorm dnelnthen adrefudly Ifbusatdingd icereaterf (00 18L)

For 1’ hour AL e{;?m'r L 4B o Brep it as e, WAaleh Rt oh 208864

dried over o0 Osuﬂx&’c%? VRAHH TR ediybtalifs AidrOBf hd BolRPitoh @tifahHARAle IAHL3,4-
3-(3-(3, 4-di rox--

ni tropheny Dlh)simwa/zirh}t@phbr)y1}23((cthoxycathooyrléfuw 3)ra-Grifgoromsiiyllpydding yel | ow

solid, 0.4 As an exanpl e of a conpound of the
general® fo?rf’?ﬂc&afla%}'lgvlsﬁggﬂlugé@é 4-diyl noiety as central unit,
3-(4-(3, 4-di hydroxy-5-ni trophenyl) - 3- (et hoxycarbonyl)furan-2-yl)-2- 20
(trifluoronethyl)pyridine-I-oxide was prepared by the foll ow ng procedure:
a) To a st Expeples¥ ution of

3- ( 3- et hoxy- 3- oxopr opanoyl )-2-(trifluoromethyl)pyridine-l- oxide (1.39 g, 5
mmol) in pyridine (25 nL) was added 2-brono-|- (3, 4-di net hoxy- 5-

ni tr ophenylAsenaanpr dflh @h@und ob thengengral ﬂ'diﬁlutaE(a):heivﬁ)mg ﬁrioxﬁzmll-é Jedigl meitted to
70 C and 25 stirred for 5 hours, then % gd to roogn ture m%oured
onto 6!0N adtieous Meptral 100 Mt The pi& ‘i(?p LRy PP ?réy ogp30l-2d

wi th vater tﬁﬁqog&laﬁ‘gr}ﬁgﬁamgq éﬁl&@"%@ Ipre? fed ¢ thér %%a%g fho¥@fid:ecrystal l i sed

from di chl rorret propanol to giv
-(4- (3, 4-di net hoxy-5-ni trophenyl)-3 - (et hoxycarb onyl)furan-2-yl)-2

S (5oas B et oy Shot SRk Srvauheb A ni) Fhretn 420 & Lmeed | uo
ro- methyl }Ipxylhﬁh ﬂaL?)%e‘ii@ aldd23 e&barﬁoymptt}lmrﬁeﬂ{s@mymn\m -oxide 5840 g,

di chl or onet hane attcz) el |l ow sh suspensi on was cooled to - C under
argon &nd lb@ﬁommloi)l hom trifluggderietherage Qb8 )mlaadS samiel. dhopeiudiing yeitow

IrDeC_cli_? E?go{)g?@t}%%g WTS éfél‘ § gem ! {"o?vﬁdhglﬁs WAL e Ocoro?e%n?ovigogp%ﬁ{p%ga%%%OAfter

evaporation of the solvent, the residue was partitioned between ethyl acetate and saturated
aqueous sodium bicarbonate. The organic phase was separated, washed with brine and the
dried over anhydrous magnesium sulphate, filtered and evaporated. The pure 3-(4-(3,4-

20  dimethoxy-5-nitrophenyl)oxazol-2-yl)-2-(trifluoromethyl) 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-y1)-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 yellow precipitate was filtered off, washed with water and dried over P,Os

30  under vacuum. The solid was recrystallized from ethanol to give 3-(4-(3,4-dihydroxy-5-
nitrophenyl)oxazol-2-yl)-2-(trifluoromethyl)pyridine 1-oxide as a yellow solid, 0.65 g,
(57%).



tenperature and stirred for 18 hours and then carefully poured into
ice-water (100 nmL) and stirred for 1 hour. The yell ow precipitate was
filtered wOf2pomasdsed with water and dried over P205 un@er/Praea0n0020
Recrystallisation of the solid from ethanol gave 3-(4-(3, 4-

Di hydr oxy-5-nitrophenyl)-3-(ethoxycarborgd )furan-2-yl)-2-(trifluoromethyl)p
yridine 5 1-oxide as a yellow solid, 0.31 g (68%. Exanple 56 As an

exanpl e of conpound of the general formula (1) having a oxazol -2, 4-diyl
moi ety 10 @‘??ﬂ’g‘gﬂ al unit,

3-(4- (3, 4-di hydr oxy-5-ni trophenyl ) oxazol -2-yl)-2- (trifluoronethyl)pyridine
1-oxi de was prepared by the follow ng procedure: a) To a solution of

2- (3, 4- di metshaxgrataple of eghmpylnd af theogmbml faaerda(lp having4 B2,435annd,J-diyln

| 30 . dded 3- car bapoyl.- 2-(tr.i 1 uor omet hyl i di ne 1-0Xi d
(550" kg "SRt 4 B o LIRS ey RORRREPbL 2d- AR b )
The resyl ti(tmﬂluwnle@wlgghaﬁkqnoﬁ@é WSt Erddby taE Faowing gx%%ed”tﬁ’é!f s and then

cooled to roomtenperafure. After evaporati'on of the Solvent, the residue
was partitioned between ethyl acetate and saturated aqueous sodium

bi car bonat he..or i€ ph was, separ.at ed hed w t rine,and the
dlri ed over ggﬁgﬁgFI%ﬁggﬂgté?{ggm3§W% flrafZPP?yé}ﬂg@rlﬁ?ﬂ\gﬂ@\?@ﬂBrp&f e fur e
3-(4-(3,4 2n10igres him((yl%ﬁn nétharP NB0YhLPXak0hddedy2-\3,2-dith bk LS rRmE HeM Y 1)-2-
pyridine 1-oxide was obtained by colum chromatography over silica gel

( pet r ol eunPBasetpldehyds (Acl@t&tSemmpﬁ) The regciien mixtyrs| Washostsdita refhuxs®r § otpsy) .

b) .
32 (4- (5 2- BEEeRSosled to room (pmperature aud fhe solyent yvas remoyed by evaneration, Thei e
1- Ioi(i de hZEes(dhe 23s gissdvedvin dicl}l]@a&nteﬂi@@ (3(pmiLiy gddl &feldagaiﬁr@pﬂéaag &vak %slﬁﬁd%)witﬂ' hg
yel | owi sh suspensi.an, was cogled to -78 C under _argon an oron tribromde
(2.55 i, ?é%%‘? flrigd ov oed‘i'agfoa? W%Mﬁﬁ@hﬁ@dﬁﬁﬁrﬁé@pé vaRoteted.el hgagrude

al | owed t OpKRALED Wb FeRRRIalIBRR IR ?g%gf)@angglstgin%{,@§7(5I@%-cfiglfﬁm%sig%mi{&pﬁ@@l)t_ hen

careful 'y poured into’ice-water stirre
resul ting ya4-saziprey 3k (tufleoramsthiy])pyridied 1 @kide, ictohe@0¥)t h wat er and dri ed
over P12505 30 under vacuum The solid was recrystallized fromethanol to
gi ve 3-(4-(3, 4-di hydr oxy- 5-
ni t r ophenyb) oxazol5-@:4vdimefdxlyt3-hitre n@ﬁgthy,h)tﬁxiihﬁét 2K PR HEm 8% ihew
solid, 0.65 g, (57%. WO 2007/ 013830 QT/ PT2006/ 0%18-0%(0 62 Ex%%%%?%? As
an exanpl el ®Kids dbapoint nunol mesgieler ap in olichlpramerhant a@6 mgLh The yellowish
1,2, 4-tri agiffich v@ésddo%ied 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
20 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-ethanol to give 3-(5-
(3,4-dihydroxy-5-nitrophenyl)-1,2,4-triazin-3-yl)-2-(trifluoromethyl)pyridine 1-oxide as a
yellow solid, 0.84 g (71%).
25

Example 58

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

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

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



noi ety as central unit,

3-(5-(3, 4-di hydroxy-5-nitrophenyl)-1,2,4-triazin-3-yl)-2- 5
(trifluorwoebdmii}gsyri di ne 1-oxi de was prepared by the feciremoegoproecedure:
a) To a stirred solution of (Z)-3-carbanohydrazonoyl-2-(trifluoronethyl)
pyridine 1-oxide (1.10 g, 5 mml) in etfanol (30 nL) was added

2- (3, 4-di met hoxy-5-nitrophenyl)-2- oxoacétal dehyde (1.19 g, 5 mol). The
reaction m xture was heated to reflux for 5 hours, 10 and then cooled to
room t errpelcmlcd to ranut temperstmlrwmdthmelvmmmserdmpye@bsampataﬁom ThEtresidueewisiue
was di ssol

with wat e Qn Ssafvegdn n&tg%gﬁp%gp%g ngégé)%g?’eﬁ) ?@ﬁn r 8505%%151?60'

evapor at edphakl ey Wﬁlﬁied Rt weteraged ©¢&ry &ihltdug efladnesitini SQpHaeR FMRked andi ve
3(5(34d|rrethoxy -ni trophenyl ) -

1, 2, 4-t ri agvapopisd. ) The (crydef |pu&1@hgya$yr9%xﬁtalhz% fromp xgtlpsiol 1toegivg 3€H44.4- 15
b .
3? (5- (2 4- HHRRPS P EoRh e sk i ain: 2y U 2 (rilugromethypyriding Lroxides LaZidyi ) p

yridine 1¢{m¥)xe (1.27 g, 3 mmol) was taken up in dichloronmethane (25 nL).
The yell owi sh solution was cooled to -78 C under argon and boron
tribromde (2.55 nL, 27 mol) was added dropwi se. The red reaction m'xture

was al | owe f
t hen car efgl %&) pour efc”i@I(%?%H}%@@i&g?g?‘{{@%@{%&?qéﬁ%%ﬁzﬁ?%813)’%@ﬂﬁ@%ﬁﬁﬁ?}ls The
yel | ow pr epygdihatieoxides (F.262 er Sdmmidl) waastakeh wptin &vahleronmhlmhndr(ﬂédnb}'e’fh@205

under Yecuuto, e SOk MR LLREHHEC 5828 AP RO NANE 610! 1O

(3, 4-di hydpoximaty Wab %&M&%bms& :?hélrécr feaéﬁcnr I%'IM{H)& &as( £Hdvf'édut‘ér»9ﬁﬁi Rytddpy i di
ne 1-oxide as a "yellow solid, 0.84 g (7 eg)@t 8 As an exanple
Q

of a conpotemperature ad gimed £br i&hnunmaan@ﬂ)wmawﬁ@lyapmlr ideavater ¢.04-raLy|

5 (- 3 - BRRYARGE oy, Thpralioy yrosipiets was Ao off gyephestwigh water and dried

( ; r IT fluor olaﬁirlmb} Ry ddrdiabeun. - Redr fealesti o RRR h &licHiyrotnRehahlethanb Ingixnire gader e:

a) To a solution of

(E) - N- 1 di ﬁéﬂﬁ%e@r\h}fﬁi&mﬁw@h@}ﬂhl@ diriseinbx)-SH{lveremehybinyadine 110%ide g 4
ol ) et hapo yél% Y\@s; giﬁgy? 3-carbam m doyl -2-(trifluoronethyl)pyri d| ne
1-oxi de (0.8 rmb'. ‘eaction mxture was heated to reflux for 5

hours. It was V\D 2007/013830 PCT/ PT2006/ 000020 63 cool ed to room
tenperaturg and the solvent was renoved by evaporation. The residue was
t hen di sso %’é}pl di chl or onet hane/ i sopropanol m xture (50 nL, 70:30) and
the organic

20  As an example of a compound of the general formula (I) having a pyrrol-2,5-diyl moiety
as central unit, 5-(3,4-dihydroxy-5-nitrophenyl)-1-methyl-2-(2-trifluoromethyl-1-
oxypyridin-3-yl)-1H-pyrrole-3-carboxylic acid ethyl ester was prepared by the following

procedure:

25 a) To a stirred solution of methylamine (0.63 mL, 33% EtOH solution, 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 (1.39 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 (2.51 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 hydrochloric acid (100 mL). The resulting precipitate



phase was washed with water, dried over anhydrous magnesi um sul phat e,
filtered and evaporated. The crude product was recrystallized from et hanol
to gi ve 3w(02e¢7414836 PCT/PT2006/000020

di met hoxy-5-nitrophenyl)-1, 3,5-triazin-2-yl)-2-(trifluoronethyl)pyridine
1-oxide, 1.27 g (75%. b) A portion of ¢4

3-(4-(3, 4-di net hoxy-5-ni trophenyl)-1, 3, gtriazi n-2-yl)-2-(trifluoromnethyl)
pyridi ne 1-oxide (1.269 3 mol) was taken up in dichloronethane (25 nL).
The 1o yewasa\ﬁlfswdsqff uwasgﬁd\mﬁl @@&r@@dtdmedﬁh@r@mdwrwas gunmatagraphed rover

tribromd dsg g d : t
nas al | bwodifs ¥ HopdEodlIR AR A SURRaRE ovhSials il B, 500 Xfﬁreﬁ
careful Iy b@uybﬁlyJSQﬁlﬁolpﬁenM@%ﬂ&ﬁetbﬂl@(l&r}ﬂuo@d&ﬂetﬁ%ﬂ-I—bﬁﬂpif@dm-@ dﬂ@-llH-

yellow pregipitate was filtered off, washed with water and I ed over P205
under vacu bR@@FW‘hﬂhﬂs“éW%ﬂ%é’zﬂ/&) di chl or onet hane- et hanol m xture gave
15

3-(4- (3 4- di hydr oxy-5-nitrophenyl)-1,3,5-triazin-2-yl)-2-(trifluoronethyl)p
yridi ne 1-bxiAdeolutisn aoﬁ/élf(B,évbls‘rbbmzyloxy DRIt-HRAD)-1- ﬁxﬁyhﬁ-@-ﬁ@ﬂﬂﬁoxﬁsth&hl-

ﬁt);lag}[);e gfs ’ge]l%%f lilgdﬂ flf-l-ptyrr]r%le r(]:grrb%lxylficoram etlgyl esteVI(%gZ 4 perlmmoB oyl

5-(3, 4-di h&'l@ﬁl@i‘cﬂﬁéhd?fet(ﬁ@Bﬁ%rw&s)co&e'ae& Y8 °@ itk §t1'h'uf1% MO RERI MM det 2 argon w1éh

oxypyridin-3-yl)-1H pyrrol é-3-carboxylic acid ethyl ester was prepare
the fol | owborgn tribrouddii(@30 25 1)1 Mmad). Skhier reeulting |daep pnrpdd suspesioramas ¢héid. 63
n.a,mx f et ha

giél d3? o Et %w ![tch)t sglgnrﬁt rgﬂ)ﬁetteg%paxiaéurs\ggr 88%5 Before cooqlng a %15n H)L )7 ‘LEj ?’ﬁetl ¢

3- oxo0- 3- (1m£)ét1}ﬂ'e2wb.§ lqhbmrean@}t hivd -cRdefhldhddiBory |of- ME@BASINI AR CdtHriB it rodpd er
(1.39 g, 5 mmol) e reaction mxture was heated at reflux for two hours

wher eupon ‘FW@G@BW &ntthirginutesothe yolsiiles vesso peapoeted andethe vesisua wiirrgd with 2
sol ution &Eﬁcﬁ&oﬁggﬁlﬁﬁ%ﬁtfggﬁl mqlsz?ﬁ‘%t tﬁflg fr@s{l sgﬁ f(“%?l %)e&vé%@ Wasﬁg&j

pot assi um car bona n- one | on

1- (3, 4-bi swbblwaydrc(zy -k Naid ﬂmﬂh@hyisbprzph{(ﬂ)@ﬁmn@ﬂe 5¢3,45dihgdroxp-59fitrovol )
and the m u vvast en stirred at C. Once no starting materjal was
det ect!dbl eP cnetilﬁ 21<éaéﬁ%ﬁﬂﬁpwlévlmagdm-wéa{ﬂsrrelé& carboxydismacid

t enper atur&hﬁrégter POLY AP, 0387 '1 N aqueous hydrochloric acid (100
m.). The resulting precipitafe 200 /013830 PCT/ PT2006/ 000020 64 was

filtered off, washed with water and dried. The residue was chromat ographed
over sil |ﬁa 11qell Hom)geneous fracti ons were pool ed and evaporated to give
5-(3, 4- bi s-

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-(5-trifluoromethyl-1-oxy-pyridin-2-yl)-2H-tetrazol-5-y1]-3-

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

a) A mixture of 3,4-bis-benzyloxy-5-nitro-benzonitrile (0.54 g, 1.50 mmol), 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. After 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-trifluoromethyl-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



benzyl oxy-5-nitro-phenyl)-1-nmethyl-2-(2-trifluoronethyl- |
-oxy-pyridin-3-yl)-1 Hpyrrole- 3-carboxylic acid ethyl ester, 2.41 g
(79% . 5 WP 200730B8830i on of PCT/PT2006/000020

5- (3, 4- bi s- benzyl oxy-5-nitro-phenyl)-1-nethyl-2-(2-trifluoronethyl-I-
oxy-pyridin-3-yl)-1H pyrrol e-3-carboxylig acid ethyl ester (0.2 g, 0.30
mml) in dichloronethane (10 nL) was cobled to -78 Cwith stirring and
treated under argon with boron tribromde (0.30 g, 1.21 nmol). The
resul ting weithpvabert ﬂiheosgaai@qﬂmi;a)wama@atdueh dItied aleroaubgdions stagnesatm tsoltphate

tenperature for o h I 8 C. Th
Guenched byt 200 FEAtrteditn S BFSdp IBE ReaDRe ronrps fhag v Py S

t enper at ur 310516?0&41115&%56&%8? mikfige YO |affoh:i QS[SV@M%@-‘%M@@eﬁn%CbHeﬁ?I)-
residue stirred wth N hydrochl oric acid %/(éfor thifrty mnutes. The

resul ting ttiaid- Zmlé;-Sftrlﬂumomthyﬂ*ﬂ -oxXpepshisiine, Wi rg@é r (25 nm) and then cold
|sopropanol (5 nL) to give 5-(3,4-di hydroxy-5-nitro 15
phenyl) 1-met hyl - 2- (1-oxy-2-trifluoronmet hyl -pyridin-3-yl)-1Hpyrrol e-3-carb

oxylic acig) Aedotionestt BI5-054-Bisysdnz ok $Glhitto-pherdyd)- @t@ﬁﬂ%—yl]sﬁﬁﬁnb@n&ﬂmﬂﬂ As

an exanpl e of a conpound of the general fornula (I? havi ng a o
2H t et r azol-oxy®yefipe (0282 & - hemelhir gichipspmethane (15 mL) was cooled to -78 °C

ﬁl ,E rzol(agntz re{ﬁvﬁe h%ﬁé‘ﬁ'[g‘?}n{aﬁl argoﬁ) $d t@é(art%fj%rﬂh %ﬁ}'cln)tnﬁ_&ﬁlﬁé glaé(? g oy {n]mcﬁ) grog\\mse

epare OW n cedur e:
of 3, 4-bi STb@be&lltlﬁgyle@' p;urplremuk;&nﬂomv\tas ithed ddwed tg stlrlatwonmmﬂlpe;ratsmcfounnam de
25 (0.15 g, 2.2 and, ammp chloride (0.1
di met hif! f ohﬁ’l"Hrﬁeg%e c?cénmgawaig z? (:fnt[a: Rixtyrs V@Sf%‘Fn‘ﬂgdlli’éfJ%"sca% éﬁidl{‘j%f)f ng
to roomte ur t t r t 14s3 )
and aci di ffﬁg a\;ﬁvélt ﬁ@%ﬁrl %?Téﬁﬁa%rfc)o%m or| gérg@?ed%ﬁ'ﬁlgﬁyrggﬁﬁ ﬁlgly\%ﬁogegll pi ?’aet%é was
col | ect ed, evapstatad anidt the mchre simgddwitte@ N bysroghldris-a¢id, $-hLy for thirty minutes.

b | |
ot or o 5100 1o BB SR Wt RIS DRSS Retii sy §ofe (') mi® b es < isepropmaely o
a Stl r red gss USRE s. t‘an %ﬁve‘S (3 24(5bﬂr§}u6ﬁﬂ1¥éthﬂxblo>5y pyﬁdlﬁ-zpmumt):tr&ldﬂse}n]-azol e

pot assi um car bonate (0
acet on15t r| n@rObqraem)l 2 thleaSra@e@éltDWcﬂﬁllda Ol U ORHS. st i rred at room t enperature
till conpletion, then diluted with dichloronethane and washed WO
2007/ 013830 PCT/ PT2006/ 000020 65 with water. The organi c phase was
separ at ed, Edamglt glver anhydrous magnesi um sul phat e,

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

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

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

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



filtered and evaporated to dryness to | eave a crude residue that was
recrystallised froma dichl oronethane/i sopropanol m xture to afford

2- [ 5- (3, wbi2eetnasssyl oxy- 5-ni tro- phenyl) - PCT/PT2006/000020
tetrazol-2-yl]-5-trifluoronethyl-I-oxy-pyridine, 0.40 g (71%. 5 ¢c) A

sol ution of

2-[5-(3, 4-bi s-benzyl oxy-5-ni tro-phenyl)- tetrazol 2-yl]-5-trifluoronethyl -
1-oxy-pyridine (0.282 g, 0.5 nmmol) in dichl oronet hane &15 m.) was cooled to
-78 C Wi t howt bhafere myolinglegainrtgei8 46d The edkeut wias lquenshe erqamf@lnadibtlc(m 060 g,

4.00 mol ) _dr,opwi s The resulting dee ur, us en al | oned
to stir at n}eﬁgﬁ?\’n éﬁ%@r P % Fooghger%erﬁ%lger fgeglgﬁg 1@1 3h%gvé} ar]il oV T8 C.
The m Xt ur gvapsatSiUATICIAE Gediud ARredakh UIN agdiothiotic atid asaﬁhpmlthlrﬁf fhfutes.
stirring at roomtenperature for thirty mnutes, the volatiles were

evapor at ed Thntesultiag sekid wae fileted & WabhH \@th\wnw (?e%m pRd theg celd(ispienanobr
thirt T |
(25 i)’ and (R cBf oEFBopt Gh LR Rt Lol Frds-yHAE APl €1

5- [ 2- ( 5- t r hitlobeizen®l [2ydiol asaxyellpw solit)o. @gl(}ﬁ%}ktetrazol -5-yl]-3- 15
nitrobenzene-1, 2-diol as a yellow solid, 0.17 g, (90% . Exanple 61 As an
exanpl e of a corrpound of the general forrmula (1) having a

1, 3-thi azobx%iné 20 noiety as central unit,

5-[2-[2-(tri oronethyl) 1- oxy-pyridin-3-yl]- [1 3]-thiazol -4-yl]-3-

ni trobenzene-1, 2-di ol was prepared by the follow ng procedure: a) A m xture

of 2(tr|fluororreth 1- ox i di.ne-3-c bot i 1 de . 1)
ond 115, 448 R B o4 poRPAR] SoE dshr bl FaitRa ot andg
ol ) wer emofety I &s! U¥&Hr0V i, 98- [4-heaBSL@LEflaboatyl (156G ndﬁ{-ggn) -ggo! i ng
to roomtenperature, the reacfion m xture was poured onto water

The resul t[ln@,4bnwl1ar>ﬂhfsmmmbenzuem -d2ediobwés prepareth by thei foHowiaeg eroce SrerrL) and
dried. Recrystallisation from dichloromethane/isopropanol afforded
3-[4-(3, 4 bi s- benzyl oxy-5-ni tro-phenyl) -[1, 3]-

t hi azol - 2- yJ To Z'Shfrbdl kolationef BMLmhleﬂley-gymtrdle@zoy@ cE)lSnGe (B4, 2.89 nimholA in

sol ution of 3, 4- bi s- henzyl oxy- 5-ni tro-phenyl J t hi azol - 2-yl ] -2-

triflubr onétchl)orometbw @39 mldiahd @owa‘sacgied dromvwﬁmﬁt}iylapﬂn% 147 BlohBt HReL (10
1 SORFR IR TS kel Mt AR RSN TSR
to sti r " at maesial deapenaddyrkerd diluted evidDIROOEOMNERAEO aRCTHREADO6H00aR20ThEé6
organic phase was dried over anhydrous magnesium sulphate, filtered and evaporated to
dryness to leave a crude residue that was recrystallised from a
20  dichloromethane/isopropanol mixture to afford 3,4-dimethoxy-N-methyl-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 ¢) A mixture of 2-trifluoromethyl-1-oxy-3-pyridinecarbonitrile (0.47 g, 2.50 mmol),
sodium azide (0.24 g, 3.75 mmol) and ammonium chloride (0.20 g, 3.75 mmol) in
dimethylformamide (2.5 mL) was stirred at 85 °C for 20 hours. After cooling to room

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



hour before cooling again to -78 C. The m xture was quenched by car ef ul
addition of nethanol. After stirring at roomtenperature for thirty

m nut es, wbeowvaliad3nl es were evaporated and the resi duePstipme@d/omoehr 2 N
hydrochloric acid (5 nL) for thirty mnutes. The resulting solid was
filtered off, washed with water (25 nL) and then cold isopropanol 5 (5 ni)
to give

5-12-[ 2- (trlfluoromathylg 1- oxy- pyri din- 3- y@% [1,3]-thiazol - 1] -3-

ni t r obenzemedmeblotp etidathereelting presinitate, was @dlegted gvaghed m@rwmt@r@ﬂdmdﬁtg an

D o SR R OB L 24 v

5 [4 nmet hyl - 5- (2 trlfluoronethyl-l-oxy pyridin 3-yl)-4H
[124]tr|azol -3-nitro-benzene-1, 2-di o C{Brepared bythefollovvlng
procedur e: 43y 4T18maet QXYrNéaetbblrirmtwbe@fzmdaylonhﬁrtd@ 52, 1 48 mmebryasadde

chloridg ( 0 2 g i C ]qﬁ@], gﬁ,’m

added d§e op\?\? geStgnléefl h??lgw ?f.'zg te%%zoijgcy}(%?'i b x%afqug egg? ion
m xture wasnmsol) in éoy pyridino@ tmdjpeehdatsdetot 50 1C.alle wtudting nixtureatvay catiously

di sappeared, the | ed, with.dichloronmet hane and washed w th water, The
or gani ¢ phggaé &&%ﬂ%e@%@al%ﬂvﬁ? 3RS ISPRRFRINTS AN HUARER @Vgi"wm wazd- Ihe
evapor at ed nthured WA §ken f)&lrle@%ﬁ&) Fafer l{@'@ P hﬁ&’@x&a{@éd Wﬁﬁ di8a6%tetaht 5(Q§
froma 20 dichl oronethanhe/i sopropanol” m xt'ure to affor

3, 4- di et hoxy)- NTiret drghnis-phiase ovas beeparateidddried. ovdr gmbﬂr%s mﬁgna’smum siphated
suspen 4-di met hoxy-N-net hyl -5-njtr nzam nmol )
1 Fol Tone iotstign Sy B aa o St s aultp et o B, g omito S Ph o

25 portiony se. aoffpan cguBlEel- &i&eﬂfoxm&rb%enﬁpﬁ -h&BEILAIRN] m4>_]<thuicﬂ 30613-2-
warnmed to reflux till conpl ete di sappearance of starting material

Evapor at i offiflupremeihakb-oxepyridiag, 9.5 & (23%Mte solid that was washed with

di et hyl ether, affording 3, 4-di methoxy-N nethyl-5-nitro- benzim doyl

chl ori de, 0.37 g (85%. 30 c) A mxture of

2-trifluorepethylal stmeﬁ BSupp!dfrisdainneﬁarjsfﬂl(lét-ﬂhﬁeth@c%?-ngro ﬂl@@l)mmb%yl 4Bedi um
azi de ammoni_.um chl ori de 0 20 75 mol

di et hiﬁo f’hgmtaézq?ﬁ -9 ﬂﬂylﬂmr@ﬂsethylhlwmyr@@ec 1@r2020 &hour0547 AffP@P?)codpl ng
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carefully quenched by the addition of methanol. After stirring at room temperature 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 filtered off, washed with water
(25 mL) and then cold isopropanol (5 mL) to give, after drying, 5-[4-Methyl-5-(2-
trifluoromethyl-1-oxy-pyridin-3-yl)-4H-[1,2,4]triazol-3-yl]-3-nitro-benzene-1,2-diol  was
obtained as an orange solid, 0.16 g (86%).
25

Example 63

As an example of a compound of the general formula (I) having a 1,2,3-thiadiazol-4,5-diyl
moiety as central unit, 5-[5-(2-trifluoromethyl-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-benzyloxy-5-nitro-phenyl)-2-(2-trifluoromethyl-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 until azeotropic distillation



d) 3, 4-D et hoxy- N net hyl -5-nitro-benzi mdoyl chloride (0.26 g, 1.08 mmol)
was added 5 to a stirred solution of

3- (2H-t etwe2007@3880) - 2-t ri f | uor onet hyl -1 - oxy- pyri di ne (@C2®1gooshooormol ) in
dry pyridine (3 nL), preheated to 50 C. The resulting m xture was
cautiously heated to 75-90 C and maintgagned at this tenperature until
nitrogen evol uti on ceased. The m xture was then poured onto water (30 nlL)
and extracted with dichloronethane (25 nlL). The organi c phase was

separ at ed, ofdwateticaasest: Thangastion sninpiemwes conled logRamdemperayre.ithe sl verpy were

evaporated_to dryness. The ] resi due L y r aphy
Co arord Spiel " omdinand T bhitk SRR AR flih! o o EEPkAY
1,2,4]tr idaﬁnére@aﬁd_l ldried fyﬁd:’)l)ﬂﬁx% ll?Jé[(l)z(ﬁ,tal_kbié—b;i]nzgmkgfﬂfniitldi-p]ﬁﬁyl(){ll?(a-tg'ﬂﬁ&@%ﬁ)elthﬁ?_l_ T(iS
a stirred suspension of 3-[b5-(3,4-dimethoxy-5-njtro-phenyl)-4- yl -

[1,2 4]tri h‘PQSY'-PSUShIn}3-'ZDISF}D%1Id9’éﬁ']d\&‘éi%%ecqrbmmﬁfﬂrdi cdhyiesten .02@ %g(,Srlg}?)M mol )

in di (‘Shl oronet hane (20 nL) at -78 C under argon was added boron tribrom de
(0.47 g, 1.88 mmol) dropwi se. The resulting purple suspension was then

al | owed t obstA r mattureoafh N-Elv(iod-bistrenzflory-Senveo-phenyl 52402 riflwromethyl-tosyed in

i ce-wat er  hath. The.m full h t ddi tj.on of
mot hanol - RTdR S+ 0o Hgpusl- iy Satnceaniav e deid BT 355t K282 e aohy i
volati| es weig) GHBRAS e @) AAGrdtiRod BmiIHdamieistaitity iMblellaPu dusrahy pr.ce

acid (5 nL irty mhutes. The resulting 1d was filtered off,
washed wi t Bxeas ef solvest why remavedhand thel rdsides pras parided (b ehrymetogmphe OVaf t er
drying, 5-[.4-Met.hyl -5-(2- . .
triflubr on‘%{lﬁ%/ gqll‘i/s&}}gy@ %Vﬁu(ﬁ? RE élci?}%r?‘ﬂﬁhf‘l?/ efhzlﬂotl 75 slspt: Cﬁoﬁ (1g-e§€-’0r%llstfrr'%:-tlgg?lzene
-1,2-diol weg pRii&l nadd aevagbrac@nge s@fordl, 304%48,4chif-86/8ylox355-mtanpiienyh3 As
an exanpl e of a conpound of the general fornuja i)l ), having a

1, 2, 3- t hi abli.-221hiadiagolcfi-yl]-2-wsueropmethy depyryriding, 0,19 g (51%).
5-[5-(2-trifluoronethyl-I-oxy-pyridin-3-yl)-[ 1,2,3]thiadiazol-4-yl]- 30
3-nitrobenzene-1, 2-di ol was prepared by the follow ng procedure: a) A

m xture ofc) A solution of 3-[4-(3,4-bis-benzyloxy-5-nitro-phenyl)-[1,2,3]thiadiazol-5-y1]-2-

1- (3, 4- bi s-benzyl oxy-5-nitrq-phenyl)-2-(2-trifluoronethyl -1l -oxy-pyni din-
3-yl)-bt haﬁkﬂi’é’ry .th{)l'b‘f’xﬁp%dlpﬁﬁﬂpgﬁ,s) &t ﬂ%g IO, Yo i Q%ithﬁr}e @yq} ?§ and

p-tol uenes {oC-780 L Ayitift stithe b HRAHE BRAdr hBdilitHBSroh Qfiblexage (M6 &, 1.03
azeot r opi a7 ol Bbg bR WEAUE Ude Mkt 000020 68 AR
ceased. Themadadi oesulting deep pugpde suspémsibnt was thomaliemsostinplaoomiempepeat s
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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
minutes. The resulting solid was filtered off, washed with water (25 mL) and then cold

isopropanol (5 mL) to give 5-[5-(2-trifluoromethyl-1-oxy-pyridin-3-yl)-[1,2,3]thiadiazol-

4-yl]-3-nitrobenzene-1,2-diol as a yellow solid, 0.09 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-(trifluoromethyl)-1-oxypyridin-3-yl]-[1,2,4]-oxadiazol-3-
yl]-3-nitrobenzene-1,2-diol was prepared by the following procedure:

30
a) To a stirred solution of 2-trifluoromethyl nicotinic 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 mixture was allowed to stir for

ninety minutes whereupon 3,4-bis(benzyloxy)-N’-hydroxy-5-nitrobenzamidine (0.79 g,



filtered and dried yielding

[ -[1- (3, 4- bi s-benzyl oxy-5-nitro-phenyl)-2-(2-trifl uoronethyl -

1- oxy- pyrwai2ne731y43) - et hyl i dene] - hydr azi necar boxyl i ¢ aci @CetPrgdosmatoes , 0. 49
g(84% 5 b) A mxture of

-[1- (3, 4- bi s- benzyl oxy-5-nitro- phenyl%92 (2-trifluoromethyl-I-oxy-

pyrldln 3-yl)-ethylidene] -hydrazi necarboXylic acid ethyl ester (0.40 g,
0.64 mml), in thionyl chloride (2 nL) was refluxed until no nore starting
mat eri al vvasnrdell) eas @edddelyinTin€. portionc Fas reshiltimg Imighire was stirerbatedomrtempéreture

i d fied h h i xt
of di el or B RARERdORG! PIBet b e G bR reried Prstteiar® Phsteea®
and evapor gfred ms@édf or ¢ith- [ 4wafdr 4- Ring- bedizadl OXYAfRrNi thcBryRARRYidT  from

[123]th|ad|azol S-yl]-2-trifluoronethyl-I-oxy-pyridine, 019g(510 c)
A sol ut i ondishloromethane/isopropanol 3,4- bls(benzyloxy) -5-nitro-N'-(2-
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m) was cogBed78%)-78 Cwith stirring and treated under argon w th boron
tribromde (0.26 g, 1.03 nmol). The resulting deep purple suspension was
then allowed to stir at roomtenperature for one hour before cooling again
to -40 C. Hul :
Ater stir bl g Lt otk SHELSOREoiint P eciRiB 28 0 038 Thinb ', RroalF0RAG)
wer e evapo(lat erdL}mdt t foemr etsmqienat\ml ondxd \arddn 2w&d haddedchl drid acliutiox@Soer)
for thirty es. The It|n te dof h
wat er {25 F?Ef)%&ﬁ EYRIHE GF§p Fg%&?@%aﬁliraglr@sm -G FrygoD. THE Festiting oledr
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4-yl]-3-nitrobenzene-1,2-diol as a yellow soli 9 g (89% Exanpl e
64 As an embmtglaoﬁncanmurﬂmudd (®7 nmrived) gres]edchld ahd rtlnnmeact(dn)mixmn: mgs allowed

1,2, 4- d t ent
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To a stirred solution of 2-trifl uoronet hyl nicotinic acid (O ,

in di Het hpletipitagnivae fél_u_emedm)ff avashed nvite nyseteratand edripdls Hvdéﬂlde pro uct was
1,1-carb .On%(ﬁrg}n'a{g g %li 8ver 91 C%A' e?lmg ﬁ%hf&‘i%é Phlﬂ: o é?l?rlflﬂ%rﬂg enyﬁ?s ﬂ&%ﬂdhg' ng
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20  ¢) To a stirred solution of 3-[3-[3,4-bis(benzyloxy)-5-nitrophenyl]-[1,2,4]-0xadiazol-5-yl]-
2-(trifluoromethyl)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;S,05 (0.6 g, 3.45 mmol, dissolved in 20 mL of water), 0.4
N hydrochloric 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
dichloromethane/ethanol as eluent. Homogeneous fractions were pooled and evaporated,

30  and the residue was recrystallised 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%).



for two hours and then poured onto water (100 nmL). The resulting
precipitate was filtered off, washed with water and dried. After

recryst alwozatvmss3sbr om di chl or omet hane/ i sopr opanol PCT/PT2006/000020

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

(trifluoronethyl)nicotinoyl oxy)benzim daﬂ de was obtained, as a |light
yellow solid, 0.88 g (78%. b) To a stirred solution of the solid obtained
above (0.26 g, 0.46 mmol) in tetrahydrofuran (15 nlL) at roomtenperature
under argor)was addtdn aof R-Sef3if-bis(bentyloxiy)-Stmitroplemyl] {421 rixadietdlesoyi]ds i n

tetrahydrofuran (0.7 , 0.7 nmml).. The resulting clear yellow solution was
al | oweé to (Efffupfog‘ﬂeﬂmghiof‘@??é’élm&oelq 8r Oflgumm?% dickiypinethang .(f mﬂ. was
tetrabutyl aEpRAIENTS 00K Btifrthg/ ufiER g MesnPHERED 308 bhien rtﬁ%&ﬂi@ﬂ (M Etdire

was allowed to stir for fifteen hours at roomtenperature and then te
hours at 5%.78 mmphedropwise.i e resultingaleep oumde avypension mas teacallovednioxstirra was

pour ed pnt [ 50 . Jhe.resulti.ng 15. precy pit.ate s filtere ff,
hashed bt oURIEPE Pt SR LoBRH s R efO 8 P cPheCmiBg ias Bt Dl
silica gel byshagrefutMdditienet hetands Aglet' Siitking HOFOUE RR@Pésatiire 61 hAHS miMRES
pool ed and evaporated to afford

3-[3-[3, 4- mes‘(q}ﬁ;ﬂ%%/w@;gyya@rm@ peshHeHesiquestirred Aith 2 N hydrochloric acid (5 mL) for
oxadi azol - % = 2o (1 rrif Mol i id, 0.21 ¢
(8299 . 20 & 1%#]6n1§ut(se%.itl{eefé&ggﬁ%%@%dn%gél ﬁitgﬂea%fﬁ%va%ﬁ'ed)&fth%tére(ﬁ %li) andthen
g- E 3-[ ?I 4- bokl( hﬁpr;q)phmiygs_ 5nIm)'( téas ggghe r@l%ﬂ-l&%@tﬂﬂwﬁm@ﬁ@g}Bﬁ)lojpyﬁdw-%-yl]-[l,(264]&1_)
-(trifluorongt i di ne : , . 0. mrol ) . in di chl oronet hane
at 0 Cltas X %F@géuﬁﬁé Bﬁéﬁ'lp%%@i?ﬂéyﬁlbﬁw‘é% P90o2d88%)3 mol ) and
trifluoroacetic anhydride (0.43 nm, 3.00 mml ). After the reaction m xture
had been stirred at roomtenperature for 60 hours, solid residues were
filtered off. The organi c phase was then successively treated 25 with an
aqueous sol ution of Na2S206 (0.6 g, 3.45 mmol, dissolved in 20 nlL of
water), 0.4 N hydrochloric acid (20 nL), a saturated solution of NaHCO3
(20 nL), water (20 nmL) and brine (20 nL). The organic phase was dried over
anhydr ous nmagnesi um sul phate, filtered and evaporated to dryness. The
resi due was chromat ographed over silica gel using dichloronethane/ethanol
as eluent. Honogeneous fractions were pool ed and evaporated, 30 and the
resi due was recrystallised fromdichl oronet hane/i sopropanol to afford
3-[3-[3,4- bis(benzyl oxy)-5-nitrophenyl]-]
1, 2, 4] - oxadi azol -5-yl]-2-(trifluoronethyl)-1-oxy-pyridine as a yellow
solid, 0.23 g (68%. WO 2007/013830 PCT/ PT2006/ 000020 70 d) A solution of
3-[3-[3, 4-bi s(benzyl oxy) -5-ni trophenyl]-[1, 2, 4] - oxadi azol - 5-yl ] - 2-



(trifluoronmethyl)- 1-oxy-pyridine (0.10 g, 0.18 mmol) in dichl oronethane (5
m.) was cooled to -78 Cwith stirring under argon and treated with boron
tribrom deo(007283g30 O.74 mmol) dropwi se. The resul ti ngprdea@m2@anpioeo
suspensi on was then allowed to stir at 5 roomtenperature for one hour
before cooling again to -78 C. The m xtuje was quenched by the careful
addition of nethanol. After stirring at roomtenperature for thirty

m nutes, the volatiles were evaporated and the residue stirred with 2 N
hydrochloric acid (5 nL) for thirty GLAKMS. The resulting solid was
filtered off, washed with water (25 nL) and then cold isopropanol (5 ni)
to give 5-[5-[2-(trifluoronethyl)-1-oxypyridin-3-yl]-[1,2,4]- 10

oxadi azol - 3;yl | Adcompduabenienatal(g-diol as a yellow solid, 0.06 g (88%. WO
2007/ 013830 PCT/ PT2006/ 000020 71 CLAIMS 1. A conpound of forrmula (1): NO2
RROR20 () (X)n (I mR3 5 (1) wherein RL and R2 are independently from
each ot her hydrogen or a group which is hydrol ysabl e under physi ol ogi cal
conditions, optionally substituted | §&r al kanoyl or aroyl; X represents a
nmet hyl ene group; Y represents am@tom.0of oxygen, nitrogen or 10 sul phur; n
represents the nunber 0, 1, 2 or 3 m represents the nunber 0 or 1; R3
represents a pyridine N oxide groypaf 2ing to the formula A, B or C
which is connected as indicated by the marked bond: R7 | R4 R7 | R4 R7 |
LN+.O RENRS RENCORG R4 |I_055 1B)A B C where R4, R5, R6 and R7

i ndependently from each other represent hyaTﬁgen, Cl- C6- al kyl ,

R3

5 Y]

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
10 sulphur; n represents the number 0, 1, 2 or 3 and m represents the number 0 or 1; R3
represents a pyridine N-oxide group according to the formula A, B or C, which is

connected as indicated by the unmarked bond:

R7 AR
| %
Re” N Yo~
R5
15 B C

where Ry, Rs, Rg and Ry independently from each other represent hydrogen, C;-Cg-alkyl,
C-Ce-thioalkyl, C,-Cs-alkoxy, C¢-Ciz-aryloxy or a Cg-Cyz-thioaryl group, C;-Cs-alkanoyl
or Cs-Cyz-aroyl group, amino, C;-C¢- alkylamino, C;-Cg¢-dialkylamino, C;3-Ciz-
20  cycloalkylamino or C;-Cjy-heterocycloalkylamino, C;-Cg-alkylsulphonyl or Cg-Cia-
arylsulphonyl, halogen, C;-Cs-haloalkyl, trifluoromethyl, cyano, nitro or a heteroaryl
group; or where two or more of residues R4, Rs, Rg and Ry taken together represent
aliphatic or heteroaliphatic rings or aromatic or heteroaromatic rings and wherein P
represents a central unit preferably selected from the regioisomers of 1,3,4-oxadiazol-2,5-
25 diyl, 1,2,4-oxadiazol-3,5-diyl, 4-methyl-4H-1,2,4-triazol-3,5-diyl, 1,3,5-triazin-2,4-diyl,



C 1-C6-thioal kyl, C 1-C6-al koxy, C6-C 12-aryloxy or a C6-Cl2-thioaryl
group, C 1-C6-al kanoyl or C7-Cl3-aroyl group, am no, Cl-C6- al kylam no,
Cl- C6- di avbybamiisssy C3- C12- 20 cycl oal kyl ami no or PCT/PT2006/000020

C3- C12- het er ocycl oal kyl am no, C1-C6-al kyl sul phonyl or C6-Cl12 aryl sul phonyl,
hal ogen, Cl1-C6-hal oal kyl, trifluoronethyjy cyano, nitro or a heteroaryl
group; or where two or nore of residues R4, R5, R6 and R7 taken together

repr esent j phat i ¢ .or. het li phatic rings or aromatic or heteroaronmatic
rings and \%ﬁé%’gril%lrpg’sfcéﬂr ejsgﬁ'get@%e%ﬁd@_ﬂs unile2.frilindinedids-dil.ect ealliylam t he
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1, 2, 3-thi adj p - di ~al kyl - 3-..(.al koxycarbonyl)-1H pyrrol -2, 5-diyl,
wherein al E};l/(?gs?_éroﬁggyr’Ceiéék%'léé{'l?ynﬁ'{é%’ﬁﬂl}gl whesein alky Ji)?‘?@fiﬁﬁ?nté‘i‘%y mettly¢thghd
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- di yl "1 s represente

i sopropoxy,, JA-al kyl -1 Hpyrrol-2,5 ereln al
met hyl, et ﬁﬂr@l%s n-GFepyl. andHnintidazpl-1,Sedivhzol isBxavoliBgdiyl,  furan-2,4-diyl,

1- H pyr azob kv L4y di-n- 2,.4-di yl,, oxazol - 2, 4§qdi yl, carbonyl,
1Hi m dazol - 1. SY%ilr§+nylfla)S%1X%¥ g‘ﬁs,%@ie&?‘% alkpxy 45, 1sPesepigdl by methoxy, ethoxy,

3- al koxy canipovppiky and ischrdpakiyy benzehen ,SLdlylaéﬂ@@él;-g}lla;?ﬁ@tgﬁ%@@(ﬁQl B GRERGXY

et hoxy, nipropoxy and jsopropoxy, benzene- 3-

(2)-1- cyan@gtrﬁgﬂl%?’ﬁr-so‘?fjﬁe éfﬁ‘éfrf\(ih’@%tépﬁwq hethrregipisomerseresliziblet byeexxhahgabf uni t

i ncl ude bothd nitREheRl :Sef, |.zakhe } e of 10 the nitrocatechol
RSSO AR SO SR

noiety and the -(X)"-(Y) ound according to claim1,
conprising 5-[3-(3,5-dichloro-I:-oxy-pyridin-4-

yl)-[1,2, ﬁi]t oxadi azol -5-yl]-3-nitro-benzene-1, 2-di ol ,

5-[ 3-(2- chl.or o-A compemyd acdordink ol laim 1, ising 5-[3-(3.5-dj -l-oxv-nvridin.d.
L2 O%ﬂ ﬂltzaf' - 5‘2{1 ]-3-nijt rlgg benzene-cffngflcsilingl ,[ (3,5-dichloro-1-oxy-pyridin-4
5-3-(2- }) Hpxadigrolr3-ghl3-nipibanseae 2tgiol,  5-[3-(2-chloro-1-oxy-pyridin-d-yl)-
yl)-11, 2, 41 oxqydk B3 5340 - benzenel.2xdiol, . o
3-nitro- 54;3)(?1%%%0559?{1 % ﬁf)drné&n{é?‘héifa it 5][3‘2(2'm°rph°hn'4'yl'I'OXY‘Pyﬂdme-4-
pyri dilh- 3- Hlﬁ%ﬂozﬁd‘l]ﬂmlfﬁdi’@‘zﬂii’fﬁ'bﬂlﬂenb&[Bl@iﬁﬁ-ﬂ-nﬁrodi-fﬁ-(l-oxy-4-triﬂuoromethy1-
5-[3-(4-br 3«”@1 I_-ogy- het d%fP-B- ggé .

[1, 2, 4] oxdarSYsty :Q%-lﬁ’-‘ 1370k ydhbeavsguer 1. 3=diple 5-[3-(4-bromo-1-oxy-pyridin-3-yl)-
5- [ 3- (2- chll QrMofmiERbnT i 1L3-Bd- Bdhbbih. 11 -[3-(2-chloro-6- ] idi
yI)-[1,2.4] S P nﬁﬁr%%lfybg%:z&é%e-s 1342 §igyo-6-methyl-1-oxy-pyridin-3-
5- [ 3- ( 2- mitpHel-Flexadigaal{5-yJkg-nitro-benzene-1,2-diol, 5-[3-(2-morpholin-4-yl-1-oxy-
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1,2-diol, 5-[3-(2,6-dimethyl-1 -oxy-4-trifluoromethyl-pyridin-3-yl)-[1,2,4]oxadiazol-5 -yl]-
3-nitro-benzene-1,2-diol, 5-[3 -(2-methyl-1 -0Xy-6-phenyl-4-trifluoromethyl-pyridin-3 -yl)-
25 [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, 5-[3-(2-
bromo-6-methyl-1 -0xy-pyridin-3-yl)-[1,2,4]oxadiazol-5-yl]-3-nitro-benzene-1 ,2-diol,
5-[3-(2-chloro-4,6-dimethyl-1 -oxy-pyridin-3-yl)-[1,2,4]oxadiazol-5-yl]-3-nitro-benzene-
1,2-diol, 5 -[3-(2-bromo-4,6-dimethyl-1-oxy-pyridin-3 -yD-[1,2,4]oxadiazol-5-yl]-3-nitro-
30  benzene-1,2-diol, 5-[3-(2-bromo-4,5,6-trimethyl-1-oxy-pyridin-3-y1)—[1,2,4]oxadiazol-5-
yl]-3-nitrobenzene-1,2-diol, 5-[3-(2-chloro-4,5,6-trimethyl-1-oxy-pyridin-3-yl)-
[1,2,4]oxadiazol-5-y1]-3-nitrobenzene-1,2-diol, 5-[3-(2,5-dichloro-4,6-dimethyl-1-oxy-
pyridin-3-y1)-[1,2,4]oxadiazol-5-yl]-3-nitrobenzene-1 ,2-diol, 5-[3-(2-bromo-5-chloro-4,6-



3-nitro-benzene-1, 2-di ol ,
5-13-(2-net hyl -1 -oxy-6-phenyl -4-trifluoronethyl-pyridin-3-yl) 25
[1, 2, 4] oxmidi2awai13€8oyl | - 3- ni tr o- benzene- 1, 2-di ol , PCT/PT2006/000020
5-[3-(6-nethyl -1 -oxy-2-phenyl -4- trifluoromethyl-pyridin-3-yl)-]
2, 4] oxadi azol -5-yl]-3-nitro-benzene-1,8& diol, 5-[3-(2-
no- 6- met hyl - | - oxy-pyridin-3-yl)-[1, 2, 4] oxadi azol -5-yl]-3-nitro-benzene-1
di ol , - 2- chl or 9.4, 6-di.net hyl -. | -oxy-pyridin-3-yl)-
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tro 30 benzene- 1,2-dio

3-(2-brono-4,5,6-trimethyl-I-oxy-pyridin-3-yl)-[ 1,2,4]oxadi azol -5-
oty ?g?g?%nlgle%‘_og ro?#geltaﬁw 3 S_uggagt_ Mqtgﬁ RY $otpe\central and peripheral nervous

2, 4] ox adystenoldisorderd, -vhond hrrodestiogigtle O-Melylation of catecholamines may be of

[3-(2,5- |chlor.o-4gieg,|nethﬁl-l-oxy-_ _

Fi di n- 3- YASjaPeYticsl 4 penedthi asM6R - 8s y Ppikinsantsr ghisascenend, parkiingdnian  disorders,

L3 (2 br _@gﬁg;o?%éy‘spgng{ﬂgg{bgpgg S8 B30 Bbs R14 998409020 nteh comprises

, 2, 4] ox adﬂ@nmﬁS&f&Ll’tgl th 418> subjeco e amemet-of aZodiplind Bt ofding td Elaim 1 or 2 effective

5-[3-(1- ox%/P-tZ-hr "({l Iduor on‘eéﬁggl @SXI‘I din-3-yl)-[ 1,2, 4]oxadi azol -5-yl]

-benzene- P AT HSPCRONEEAYICES treating a subject afflicted by sone

centralp and peripheral nervous 5 system disorders, where a reduction in

the O-nethylation of catecholam nes may be of therapeutical benefit, such

as Par ki ns%n' s dlirhearacentingl pemkositeneempritisps derspeutigalst efficiveshbng! of a

di st ur banc formati on states and,hypertension, which conprises

admi ni st erc?o?]ngp 0t%ggt %Orslll}%}atgg Aty 8ﬁgdﬂt°°{ﬁ‘lbl‘éa%ﬁfﬁ&%ﬂﬂmé‘?‘ﬂlcﬁléy pereptablem 1

or 2 effectarni®@. to treat said diseases of the subject. 10 4. A
pharmaceutical conposition conprising a therapeutically effective anount of
a conpound according to claiml1l or 2 in conbination with a

phar euts cal Iy.agce b rier...15.5. . The use,of conpound acgordi ng

to clrrgigm 15'or ZFM}enﬁ%th ?f‘ah%fl%@@gr %C%%dl%g Ot | G218y the, BaRY Aguze §ﬁ5‘j ect
aff1icted medicationr fir weatingr b pdubjeat afiicie@Uby SitakAMor PeHPRAEI ServBus E?%efﬁse of
a conpound,.according to claim1 or 2 in the manufacture of a 20 nedication

for treatichij)r Bd di sorders, Parkinson's disease and par ki nsoni an

di sorders, restless |egs syndrone, gastrointestinal disturbances, edema

formati on states and hypertension. 7. The use of a conpound according to
claim1 or®-2 i ﬁhph@qeapgl_a compound according to claim 1 or 2 in the manufacture of a
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20 medication for treating mood disorders, Parkinson’s disease and parkinsonian disorders,

restless legs syndrome, gastrointestinal disturbances, edema formation states and

hypertension.
7. The use of a compound according to claim 1 or 2 in therapy.
25
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, comprising steps

30 wherein a compound of formula IIA, IIB or IIC,



25 8. The use of a conpound according to claiml or 2 for use in the

manuf acture of a nedicanent for use as a COMI inhibitor. 9. Process for

t he prepawvetznevmisf3oconpounds according to fornula |, comrpmipIRevg/osdeps 30
wherein a conpound of forrmula I1A JIBor I1C W) 2007/013830

PCT/ PT2006/ 000020 74 HON NH2 R71 NOH Rgg ~~R7 R7 R4 R6 NH2 R5 R6 N RS RS
~RARAEXNNH OO ONOH IIAITIBIIC wherein R4, R5, R6 and R7 are
defined as in the ge aI Bornula | inclaimlis subjected to 5
cyclisation with a cG Nez of formul ag) I NoHRBO CO2H 90 NO2  (111), 10
wherein R8 and RI i rd degtly frem each Jlot her represgent Rhydrogen or
suitabl e protective gr $ for aro COHydNBxyl  growpsyy UAder conditions
suitable to produceg .0 azol e deri ghves of for A NHYB or 1VC, N2
NO2 NO2 R90 I L RQBGI ; 1Re1 01 I@R8C$‘I RBOI N R4 N R4
NfOR7T RBRT N. ORFT B N4 R51\0 R5 R5 RS o NOH

ITA IIB IIC,

wherein Ry, Rs, Rg and Ry are defined as in the general formula I in claim 1 is subjected to

5  cyclisation with a compound of formula I11,

RgO CO,H
R¢O
NO,
{1,

10 wherein Ry 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, IVB or IVC,

NO, NO, NO,
RQOD\( Rgo RgO
O,
RgO T N RgO \ C}N RgO Y
Y
R4 N R4 N ©
R7 / \ R / \ / N
=\ Rs TA_N>o Ry s\ Ry
\
Rs o Rs R, Rs R
15 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, comprising steps
20 wherein a compound of formula VA, VB or VC,



15 IVAIVB IVC, optionally followed by renoval of the protecting groups R38
and or R9. 10. Process for the preparation of conpounds according to

formul a Iwocoemmprssnng steps 20 wherein a conmpound of f®@CEPT2006AM000%B or VC,
WO 2007/ 013830 PCT/ PT2006/ 000020 75 HON NH2 R7 NOHRs R7 R4 : R4 RS RY
RA N NH2 NOCH VA VB VC, wherein R4, R5, 7R6 and R7 are defined as in the

general formula | inclaiml1lis subjected to 5 cyclisation with a conpound
of fornula I'll undefogQndyy,) ons suitable to produce oxadiazole derivatives
of formula VIA, VIB or Wi C° NO2 N2 8 RROL R®RsL R60 1 o OR BO o

-NR,, R4 R6 R6 R5 R6
nitrogen atomto
iNfal |y fol | owed

O | 00. N~N 60 NRr
RS VIAVIB VIC 10 folflo

gi ve a conpound accpratgg
by renoval of the protecting groups R38 antl/ or RO. 15 11 Ngﬁocess accordi ng

to claim9 or 10, wherein the conpound of formula Ill is tivated by
reaction with thionyl cMAride or 1, 1VBcarbonyl dii m d¥gple. 12. Process
according to any one of claims 9 to 11 wherein the cyclisation step

wherein Ry, Rs, Rg and Ry are defined as in the general formula [ in claim 1 is subjected to
5  cyclisation with a compound of formula III under conditions suitable to produce
oxadiazole derivatives of formula VIA, VIB or VIC,

NO, NO, NO,
RgO Ry0 RgO
o
RgO Oy RgO 0, RgO 0
y r\} N | N
R4 Ry N
N
R~ N g, Re— “\ R~ g,
=N — —
Rs RG Rs Re Rs
VIA VIB VIC

10
followed by oxidation of the pyridyl nitrogen atom to give a compound according to
formula IVA, IVB or IVC, optionally followed by removal of the protecting groups Rg
and/or Ry.

15 11.  Process according to claim 9 or 10, wherein the compound of formula III is

activated by reaction with thionyl chloride or 1,1-carbonyldiimidazole.

12. Process according to any one of claims 9 to 11 wherein the cyclisation step
consisting of condensation and dehydration is conducted sequentially in a one-pot

20 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.

25 14.  Process according to claim 13, wherein the cyclisation step is carried out in the

presence of pyridine.



consi sting of condensation and dehydration is conducted sequentially in a
one-pot 20 reaction. 13. Process according to any one of clains 9 to 12,
wher ei n twe 209mi18s3at i on step is carried out in the pregemea2ab/o08003witabl e
organi c base. 25 14. Process according to claim 13, wherein the cyclisation
step is carried out in the presence of qgridine. WO 2007/ 013830

PCT/ PT2006/ 000020 76 15. Process accordi ng to any one of clains 9 to 14

wherein theg gro end ntly from each ot her ointly

r enoved angl;r ep ace %%ﬁ Or‘rnle RIS 58 ly“\/\)P{{[“?fﬁmlée BWW&IW%QII% arader

physi ol ogi é¢zdepemienily fmﬁﬁeacﬁ olifer oPjIBBP FerndfieQ a8 lLajae 9 to
15 wherein R8 an t he corrpo?mdt%sof forr?u g&bll&&dﬁ;ﬂgle%%?o% tq(% aa%rPBPn

each ot her % "ﬁ‘rlégéﬁglyﬁ%ﬁlﬁwd%ﬂ)hYﬁiﬂlpglgélrponﬂlﬂlonPr ocess according to claim 16,
wherein the nethyl group is renoved by reaction wth alum niumchloride
and pyridine in N-nethylpyrrolidinone. 10 18. Process according to any one

of claifrs 96t 0 lirbcesmeo:cedmgtt@en;thﬁﬁhﬂs@ﬁodB@vhe@'&ﬂR?raﬁ@l ROBf ’ch% cBg}ﬁ)BﬂﬁﬁrEd
in a dipol aF o?rg P h (ieolv nt. 19. Process according to claim1l erein
the condenSat’rBRiadHdndres ¥iftom pach ofler senressphmethyhordiyideaden! acet ani de,
N- net hyl pyrrolidi none or dinethyl sul foxide. 20. Process according to any
one of clalms 10 to 19, wherein the pyridyl nitrogen atomof the

oxadi azol yl7-conkrecesd aetording rtalckain 16, WheBsin thevinethiyb geoupds s@dod B RLOESD

per oxi de, trifl.yoroperac aci d or urea-hydrogen
per oxi de corrp%@g%ﬁ}é?\lgj &g?flq nfilplXB‘H lgﬁ@efilalp;'gpfg@ongl Process according
to anleone of clains 9 and 11 to 19, wherein the conpound of formula IlA,

1B or (.“1 talnedb the reaction of compound VIITA VIIB or VIIC,
respective %{ ORERF R9C ngm Ry 6 gi\clpBnR? to R, N\hebeiRGhd\ cBddeRdatiynGhd 0 U

0 dehydration is performed in a dipolar aprotic solvent.

19.  Process according to claim 18, wherein the condensation and dehydration is

15 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, trifluoroperacetic acid or urea-hydrogen peroxide complex and
20 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,
25

CN R, Rs

Ryl\R4 RB,\CN Rs AR
_ . |

Re™ N” Rg R N” R, R{” N7 CN
0 0 0
VIIA VIIB VIIC

wherein Ry, Rs, R¢ and R, are defined as in the general formula I in claim 1, with

30 hydroxylamine in the presence of a chelating agent under conditions suitable to produce
amidoxime derivatives.



VITAVIIBVIIC wherein R4, R5, R6 and R7 are defined as in the general
formula | inclaiml1l, wth 30 hydroxylamne in the presence of a chelating
agent und®o 20@mdBg3ons suitable to produce am doxi me decirwpaens®sn20ND
2007/ 013830 PCT/ PT2006/ 000020 77 22. Process according to any one of
claims 10 to 19, wherein the conmpound of7fornmula VA, VB or VC is obtained
by the reaction of conmpound VIIIA VIIIBor VIIIC, respectively, CN R7 R6

R7 ~ Ra R6 CN CN5 VIITAVIIIBVIIIC
wherein R4 22R5 P%ess %Z%?B%t%l §21‘) 13?18%]‘13@1% @a&oﬁé Yapisimihe compoynd of formelaai m
1, with hy#o¥H aniVié isnolithinedrtes grc eaefion oFN&InAldulld @%&tz yift ge& VIIIC,

condl tions réw ttab e to produce am doxine derivatives. roce
accordi ng {O &' AP 19 or 20, wherein the chel ati ng agent is selected from
t he group consi sting of Q&- hydr oxqu nol i Roe, ort ho- phenan hrol i ne and

hydr ates or derlvah%ve h@reof 24 Pr ess for the bre aration of
conpounds according tojf t he f the
respective pyridineRG to the p ne N—OXIde c 9 nd

5 VIIIA VIIIB VIIIC

wherein R4, Rs, Rs and R, 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.

10

23. Process according to claim 19 or 20, wherein the chelating agent is selected from

the group consisting of 8-hydroxyquinoline, ortho-phenanthroline and hydrates or
derivatives thereof,

15 24.  Process for the preparation of compounds according to formula I, comprising the

oxidation of the respective pyridine compound to the pyridine N-oxide compound.



