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NEW PHARMACEUTI CAL COVPOUNDS FI ELD OF THE | NVENTI ON
The present invention relates to pharmacol ogically
wacewrvweokenzof used fve-nmenbered heterocycl es, BCT/FI2006/000257
pharmaceutical ly acceptablelsalts and esters thereof,
as well as to pharnmaceutical® conpositions containing
themand to thejr use as _inhibitors of
NEW. FHARMACKETH (AL, SQMEBOINDS coMr) enzyne. BACKGROUND
OF THE INVENTION It is generally known and accepted in
the art that COMI inhibitors are useful in the
treatnment of Parkinson's di sease. COM inhibitors have
FTEﬁﬁZﬂE "mﬂg&%$§ﬁ§ﬁﬁfective_in clinical use for the
et son's di sease as an adjunct to
| evodopa therapy. In order to achieve a steady plasma

concentration of |evodopa, it _is desirable that the
The grepant inyBRtion istaterds Phagesalopicaly astivatienzatysedrfiveampmhered

hetaick, SRl SOUIRE sl 1 SOBRAGEE MWiwellanig
pharmbautical wpaipbsitiond caddining tlendarndieitheipnsd as inhibitors of catechol-O-

bj oavai | abi ] | is limted. COMI inhibitors have al so
HWﬂ%t 8 ﬁﬁ?@gbéﬁéﬁﬁzﬂﬁﬁuseful in the treatment of, for
exanpl e, hypertension, heart failure and depression

(cf. e.g. US 5,446,194) as well as inhibitors for the
BACicKGRQHNBrOEfITEEéNéfE%TIQNCUI ar dysfunctions (cf. US
6, 207, 706) . COMI inhi bitors have al so been discl osed

as being useful for treating or controlling pain (cf.

Itis @eﬂl?%ﬁox?zﬁ‘hhd ascep®dlin &g driothatt COMT ﬁh@lﬁiﬁﬁd dtr@StSequl@She
syndrone (RLS ich.is also known as

treat@yﬁtd}fé’@éﬂ{@m s d)@a% 66045 inhibikgrs hpyepeen Sl%‘h‘éi’f* gbb%?ﬁf%@ae in
chm%ﬁ u@@% or HEE %Ellﬂl oF PAGEsoh Q iR dﬁsré?l ad ﬁﬂ@ﬁ&ﬁ%@g iftapy. In
the fegs.

unp easant sensati ons
orde&omehxewrp otendisplabhh c@ibfitrationiob [letwodgpea m 1B desti;ablaertha%h@ WOMT

....n the art. .For .e cat echol r a es as. COMI

inhitifh ik 1 1o WG BEEN i PR Baton SEAd g 38 s,

comMSrcald 4@ aildids CORMP idhibitdtd dre Ao clhudilwitt 8 @athMRhBH/ RBB2RH of
WO 01/798251; WD 02/02548; US 6,903,114, WD 2004/ 112729

actioareid Viginwebhiosediability isdititedone deri vati ves as COMT
i nhi bitors have been disclosed in US 3,973,608.As to
known benzofused five-nenbered heterocycles,

COMT bhitziydrs Kavy Qsoob&en indicntendefugefanin the treatment of, for example,

hypertension, heart failure and depression (cf. e.g. US 5,446,194) as well as inhibitors for
the prevention of diabetic vascular dysfunctions (cf. US 6,207,706). COMT inhibitors have
also been disclosed as being useful for treating or controlling pain (cf. US 6,723,754) as

well as for treating restless legs syndrome (RLS), which is also known as Ekbom’s
syndrome (cf. WO 2006/051154). RLS is characterized by an irresistible urge to move the

legs accompanied by other unpleasant sensations deep within the legs.

Some compounds with COMT inhibiting activity are known in the art. For example,
catechol derivatives as COMT inhibitors have been disclosed e.g. in US 5,389,653; US
5,446,194; US 6,150,412; US 6,512,136; WO 01/98250; WO 01/98251; WO 02/02548; US
6,903,114, WO 2004/112729 and WO 2005/058228. Isoflavone derivatives as COMT
inhibitors have been disclosed in US 3,973,608.
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4,5-di ol has been disclosed in Lyubchanskaya et al.

Khi m ko- Far mat sevti cheskii Zhurnal, 23 (1989) 843.
WERMBRYSOF THE | NVENTI ON An obj ect of the preRBenFI2006/000257

invention is to provide furtzher i nhi bitors of

cat echol - Oret hyl t ransf erase “enzyne that can be used

for the treatnent of di seases or conditions wherein

inhibition of COMI is indicated to be useful.

As t&fo ééﬂ?l)ﬂls%@f?vé?ﬁ%ﬁ%reg%efep&ggfeﬁ,sé 4 a. ln’yé%\f%ﬁ@—@-ﬂiﬁo—t 0

provid urther conpounds to
benzofukdnbd,bidigl tag bednsdisatoser én Lyetahaesknyandét atvdthimliie; Farmatseviticheskii
[ j ns and ani mal s. Furthernore,
Zhw%ﬁé%ﬁﬁ%ﬁ%}? | conpositions containing the present
conmpounds are provided. Due to slow elimnation via
| ucuroni dati on, the COMI inhibitors of the present
SU QI THE/BNEENIHONoved bi oavail ability and/or a
prol onged duration of action. Additionally, the
conmpounds of the present invention possess enhanced
An opjectaiitiie pleasnrac@htion sab ppovidefutthesinhibiters cPEMEchol-O-

SR AG e
Wherlg%\q/iéﬁl\il??g\l% SRSV 1P i d okt to 6 1ALt ETA OBl hh O elgt: céﬁg\ﬂ;[%present

The present invention relates t0 nove

inveritiomiip kat progidadiitley compowyelsde h usesrasQMIT, inbihging agems in the

in.aposition ortho.to Rand RL js.in a position orth
tratspfn e ok R infi AR ph e BFroals” Py hmBE bhasmRe R
comRRRidnk @8nt@inidahé Breként cBRhpbendsya@diprovided) tro; R2 i's

hydroxy; R3 is hydroxy; £4 is H (G-C 6)alkyl,

hal o(G -C 6) al kyl, cyano, fornyl, (Cl-C6)alkyl-(C=0O) -,

) RAT dot i i nal: .

Due B Sl Bt Sar L ) CORF R o Rk fvention
have GR inpmyved bidsf&labjlity atl/or a Srodmbedderatibn Xf actionr Addit®nally, the

N R7gn O or §. . . . .
compounds of the present'invention possess enhanced primary pharmacological properties,

i.e. COMT inhibiting activity. Furthermore, the compounds do not uncouple oxidative
phosphorylation and thus possess a desirable safety profile.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to novel COMT inhibitors having the general formula I,

R, R

wherein
R, is in a position ortho to R3 and R; is in a position ortho to R,
or R; is in a position ortho to R3 and R4 is in a position ortho to Ry;

R, is cyano or nitro;
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mis, independently at each occurrence, 0 or 1; n is,
i ndependently at each occurrence, 0, 1 or 2; RS is,
w0 pabepensent |y at each occurrence, H, (CrCral kpdT/F12006/000257
(C2- C6) al kenyl , hal ogen, CE;oxy, (C1- C Cal kOxy,
hal o(C 1- C6) al kyl , hydroxy(C 1-C6) al kyl,
éc CG}) al kyl - (C—O) (G -C 8)al koxy-(C=0O -, cyano,
Ry i @gal‘ﬂff (G-C o6)al kyI (C=S) -, (R8)2N-(C:S)|-,|R8-(C|:NR
rboxy, (C3-C7)cycloal kyl, heterocycly ary
& lf%%dé?%gryl heterocyclyl - (C=0) -, aryl (G -C 6)al kyl,
R4 i{Re(2 PCa)alkﬂs ol @eCalgl) ayany) forride IQM@@@) (C=0) hllogen or

nitrd 6) al kyl -S-, R9-(S=0 -, R9-(0O=S=0 -, (Cl-C6)al koxy(C
%- C6) al kyl, (Cl-C6)al koxy-(C=0) - (C 1- C6) al kyl
the do‘tke@hﬁb l@ﬂrcseﬁt@-a@)ng@e or { &uble dndyl - - O C al ky

hydr oxy~r Cral koxy”~r Crhal k@ S\IO C 6) al kyl -S- (G
two gh X4 WFZ geindepgidepily ERs@Bstn), NRg0 o7 cayldw@apm, (fcqr Z3s
N(R?Z JIS aryl oxy, aryloxy(C 1-C6)al kyl, aryl (C

"Co) al koxy(C 1-Cs6)aliyl or heterocycl yI -(C=S) -,
mlsy\ﬂnécmnderﬂhaaje@@ecﬁﬁjremmaf kyl, heterocyclyl, aryl or

. heteroaryl as such or as 5 of anot her group is
1S, ﬁ‘i‘fﬁeﬂﬁlgf‘% 1%&?@??‘0 CSHHIES Ol Q@H2i th 1, 2 or 3
Rs i iﬁ&f)éﬂd%ﬁﬂ'i f50ack %Gauieﬁg@@?’(@le@%jaﬁcgp ?%?(—@Jaﬂ(e ﬁ}a%\géﬂ &gdroxy,

hal ogen, droxy car box

(Ci- C@ampméwkxﬁ@eﬁls a}k}é,thYém(ch@a)alkEh @L-CHM(YE(C@) )

(L E-E "t e BRI OBV SRR ), B

carb&:01, (0'5- ce)ggacubakymmtbr 1g:a+ybqaetefdaag mtém 1\@)@) t hey
roup

ary G Gl (o R o U (BNt oo ok COdlk SroRo-(S=0)-

R9'<®¢§%(Q°R§§"§C;l'%%) X %@%@%@?%@ﬁ"ﬁ%ﬁ%a‘ Rt GIRE RG Goatio-
(C=0)-0g (Bt Calyl(C=0)g2{BeCo)alkyh hycﬂlexxa(ghmzsr)allémgwcw@)ﬁmy@
s 2 SRy ety O A Gtk
arylox§] z&ylok?@ﬂ-@@bﬂﬁ?y BSAC L Rl denﬁ#ﬁ@%ﬁ&mémt@g%m?{(o@

substituent (s) each |ndepen ein

heteqqucé@dﬁl—SBry sthexgjn sgid CCHyyldadiyl, ]mterg@rcbdxgryl @metacaryl as such

or as (@%g%lcyg‘][ %ré}lﬁ l?n%ﬁ%tﬁ%&g ﬁ%@gt%}ted a\_?YlJle- gr org Q’ub\’mtgpg sﬁ each

mdep@nehtm@oalycs)ampknhlogén aydtbxy, Satbdsi) 3111¢69mle&<y% (Rg)2N-;
stituted with 1, 2 or3 substituent(s

Reis, HASPHEUR, 1yPabiporricrsechinl el BEibacn, iy sy

hydr& N E-BJABRY oP[C;-Co)alkoxy;

or Rs and Re both attached to the same carbon ring atom form, together with the carbon ring

atom to which they are attached, a -(C=0)- group;

or Rs and Rg both attached to the same carbon ring atom form, together with the carbon ring

atom to which they are attached, C=C(Rg)»;

or Rs and Re both attached to the same carbon ring atom form, together with the carbon ring

atom to which they are attached, a 5, 6 or 7 membered saturated or unsaturated carbocyclic

ring, wherein said ring is unsubstituted or substituted with 1 or 2 substituent(s) each

independently being (C;-Ce)alkyl, halogen, hydroxy, (Ci-Cg)alkoxy or carboxy;

Ry is, independently at each occurrence, H, (Ci-Cg)alkyl, (C3-Cr)cycloalkyl, (C;-Ce)alkoxy,

aryl or O, wherein said (C3-C)cycloalkyl or aryl is unsubstituted or substituted with 1, 2 or
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carboxy; or Rand R, R5 and R7, or R7 and R7 attached

to adjacent ring atons form together with the ring
w@ar@m®1a8s whi ch they are attached, a condensedPGI/FRO@Y000257

7 menbered saturated or unsajurated carbocyclic ring

or a condensed 5, 6 or 7 nmenbered saturated or

3 subgrbal e 43 ceeIBENE Aeine (1 K5 LBlCS ARAEPs (G @ellosy o

cmbSﬁ%bO' or heterocyclic ring is unsubstituted or
stituted with 1 or 2 substituent(s) each
or Rj atbBeidend Ry, trékrapd(Ri- aitaéhed toyald; actr&lmgatnmmgodmotqgether with

et R TR ORI T T

unsairitCeadatycyit rinploe ﬁ%bﬁﬂ@@écﬂS 3 o7 AEmBereh sétﬁra@&i cﬁa;ﬁqtsatﬁfated
anot her group .is _unsubstitut ‘ed or substituted with

hetegpeyglicgipgsqaniaeing { 9F 2dstaroaterats) epleced frgmddi Qgnd S, Wherein said
carbb! dorq'le@érg%Jchc Ra % %Q‘Fiéub ndee ﬁy subSBRRWinPt z)g é,\b(%t@e:ﬁ%y gach

epend at  each occurrence,
1ndep@gi)eﬁﬂ1§l beihgy (T 0&y)allayl, halbgéh hatitoay(C;as)akoxy, carboxy Or 0X0;

ST Sl BT oo ok 5
aryl(€: ham1; \Zh&éi‘ﬂ@ﬁrd | dsTsBeiPON A bt Fandther @’ n‘gl% is drfgul?stltuted or

possi bl'e subgroup of the conpounds of
substituted Wik il tor &sulstitkrnt(sbearB indepemienily bﬁlng éCpGS)athyd; rhalogen
hymﬂ%%gﬁﬂwggg?ﬁh q)gﬂigther possi bl e subgroup of the

RL is in a position ortho to
Ry isRehdepehdedily & dach acquﬁenéd 00, - @g)*ah@l t(Rg)EisL hbdvoa ot t@ltcs)alkoxy,
POSSI bI e, s&:bgr oup the co formula I, R4
orapp CCFl?tf‘l?lé Salferfesészgﬁifpef; H. In another
withRRS 0*9 s6 tIRH %L%Yrﬁ)o‘afldﬁ t@%gﬁg%mﬁﬁro%o 59 t%‘i)éhzloﬁlr%4 53diol.
cyaho. In anot pOSSI subgroup of e conp
of formula I, RLis nitro. In yet another pOSSIb|e

subgr oup of t conpounds ., one of
In o FRLGHPefhue ' By T S0So ot Thswia 1 A PASHOR pHéy to Rs and Ry
isin@ mbh@rﬁlgl@gRQup of the conpounds of fornmula I, two

of X, Yor Z are CR5(Re)1T and one of X, Y or Zis N

In a further possible subgroup of the conpounds of

In m{oﬁ{%hﬁlﬂle s@o%?ou%fof)&le é(orﬁﬁo&ldé 3f %Iﬁ%(lﬁq) ﬁ‘l is in a position ortho to R;

and Ry is in a position ortho to R;.

In another possible subgroup of the compounds of formula I, R4 is H, halogen or nitro, for

example, H.

In another possible subgroup of the compounds of formula I, R; is cyano.

In another possible subgroup of the compounds of formula I, R; is nitro.

In yet another possible subgroup of the compounds of formula I, one of the dotted lines

represents a double bond.
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one of X, Yor Zis N(R7)n, and one of X, Yor Zis
S. In a further possible subgroup of the conpounds of
wo otomol@sd, two of X, Y or Z are CR5(R6) m and PCEFRH06X00257
Yor Zis O In a further p0595| bl e subgroup of the
conpounds of formula I, two of X, Y or Z are CR5(R6)m
one X. Y or |s S. hi, anot her possible

Ina FB?ﬁﬁ ¢ SUbGEOPAH R SIS o UL 70l 5, Y or Z are
CRS(KkgieQ&pg@égﬂX vhr €3sk occurrence, H (G -C 6)al kyl or
wherein said aryl is unsubstituted or

substltuted wth 1, 2 or 3 substituent(s) each

i ERARPRRSTH BTl el b B SRS R P8 2R

one bMHEPRR FRIBIN(R, 3l aramb o@KClchF@ﬁseS H (Q Ctal kyl,
hal ogen, hal o(C 1-C6) ahcyl (C1-C8) al koxy- (C=0) -

carboxy, aryl, heteroaryl, heterocycl yI (C=0O) - or
y. I
i PR L RS IR o YL B o
CRs(R3 st et X, Yior EubOti tuted with 1, 2 or 3
substituent (s) each i ndependently being (G -C 6)alcyl
or hydroxy, R is, independently at each occurrence, H,

Ina arrth%r BOitRE st SuAS RS AfbuRdd DErSATR ISR Y BEZakOM
form  toget her vvlth the carbon ring atomto which they

CRs6}egm annd ersheddX, ¥ or £&=8) - group, and R8 is,
i ndependently at each occurrence, (G -C 6) al kyl or
aryl, wherein said aryl is unsubstituted or

In a@lﬂm&)b&sﬁle Guvdrbiip df tBE c@mpoihsls iof ﬁﬁﬁfnﬂeﬁl), Re & ﬁhdependently at each
[ ndependentlg3 bei ng carboxy or (Q Cral koxy

ocougsertfh e (CiriCslalkyl prepk nehereit _wéﬁ% wdwsalb%@tﬁ%ﬁrc@bst@utept with 1,
H, hal
2 or Do R g B ok B e YT o0y - or
Rs"N-(C—O) wherein said heterocyclyl as part of

O BB 3 e S TR S g
each@cehrftlce O, (@/1 %ﬁ‘ﬂ(‘{l B8 éﬁShM@(ClL@éjﬁ[%?ln fentl)yidky- @@Q@)

occurrence,

or ary wherei n said
carboie a9 Epe, (br«temmdvf/ (Qﬁ(é)d ommm e o o i cturacyeiy

h bl
o BBy 5816 S B R B v .2
or 3 sutati{went(k) cach Elhﬁp@ﬂd):ntly belng (C1 Cs)a]kyl or hydroxy, R is, independently
5, 6-di hydr oxy-4-nitro-2, 3-di hydro- i soi ndol -1 - one,

at eagh ecam;a% &J@;Pr Rs A0t Re bafly aiaehsidn i e cprhgwering atom form,
toge@leﬂnﬁth%gcd?ﬂéﬂ AhPatdatb VARG @Y bz hed; B-@-9)): ofFah NAARK, is,

onat e
indepéridentdy &, ekl Dblyxﬂlreno@ {@+Gi)atky! drearylo liptein syihenybisAmeahskituted or

subsﬁ%lteicf with i1 r2 sug l S ?(s?é ch 1ncpe\f>encﬁenﬁy being carboxy or (C;-Cs)alkoxy,
for example, m is, independently at each occurrence, 0, Rs is, independently at each
occurrence, H, halogen, (C;-Csg)alkoxy-(C=0)-, carboxy, heterocyclyl-(C=0)- or
(Rg)2N-(C=0)-, wherein said heterocyclyl as part of another group is unsubstituted or
substituted with 1, 2 or 3 substituent(s) each independently being (C;-Cg)alkyl or hydroxy,
and Rg is, independently at each occurrence, (C;-Ce)alkyl or aryl, wherein said aryl is
unsubstituted or substituted with 1 substituent being carboxy or (C;-Cg)alkoxy.
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7-nitro-benzo[ & t hi ophene-2-carboxylic acid ethyl
ester, 3-chloro-5, 6-di hydroxy-4-nitrobenzo]

W@ raohioopBEne- 2- car boxyl i ¢ aci d, PCT/F12006/000257
3-ch|oro-5,6-dihydroxy-?-nitéo-benzo[ ] t hi ophene,
(3-chloro-5,6 dlhydroxy 7-nitro- benzo[

Ina hﬁﬁxg}? E hsglrl]oée %ﬁéﬁ%)& g%oh{]mﬁgg%%ﬁ g(fntlew compound is2-(4-chloro-
pherﬂg{)hs GRIBALNS- zpﬁﬁl@wdufyd?&isenﬂbﬂ *&ala,ag]as Hfhyafoky?h¥o3H-

i hydr oxy-7-nitro-
ISOb?rchﬁ@@\héan,-Kfm}IOpZ-pmdlumryl-bdnzmahalnd@dm‘B, moéthaneosubfoBate, 3-

chlmaqgﬁ);{ Igﬁw {”gltt{o benﬁg&&]l%lhl o rc]:g:rrll)(ce)xy 1cca?cr1<§) %Xc):ﬁlg)r% 5a g—dq‘lydroxy—
7-nit BUSHoPMdiahd. 5 QRS Rk Bl OPLRAC3 2R RS- SR B -Ahitro-

benzo

benzd | #]stdephee-Z-caibok gl desid, G-&16o- e oacycxahimnwén)zo ' ene,

- benzoi ¢ acid, 3-chloro-5, 6- dlhy OXy-7-ni tro-benzo

(3- cl}lpw%éweln@r@cy%nﬁ@xm@[b&m@hemzmél -moxphopihelrylthethrmtme, 3-

chlor(055 gecﬁil?)ﬁwyoﬂl I o ben Mg{? | ?-tcm'bgﬁﬂi;gacgi diethylamide, (3-chloro-
Q%LV Ritfs- M«J:nz%{mﬂ%%ﬁﬁ ﬁa BB 9 ¥retiahbid 9-RER5 %[6-

ene- 2-car

dlhy&,oﬁydl-l’ﬁttdib@f@(f[ﬂfﬁibplidhe@éb&'@cﬁxyﬂ@ﬁcﬁ-ph@ﬁ}kl%idel - [@Cétoro-5,6-
5, 6-di hydr oxy- 2- met hyl - 7- ni t robenzo[ <
dlhyﬂqopigﬂtmtrg@gnzo{gb]dngphene -2- carbonyl) amino|-benzoic acid, 4 [(3-chloro-5,6-

dihy %‘?ﬂﬁ%ﬂé ﬁb]@p%lﬁ%ﬁ% ony) ammgfgénz]o}che{c r}ﬂoro 5,6-
dlhy&oﬁy—d’ Lﬁiﬁng@f@b'[F]ﬂﬁbﬁﬁeﬁeQe%ﬂ&& iRk %ﬁ&fﬂeﬁ%éﬁhid@ 2-

acid
methyl-g-= Idﬁf‘hi?@llz@ﬂi}aﬂblﬁﬁﬁ JHrdol; @@dﬁwdfaxya%nitroaaedz«z{rbﬁhlophen— -yl)

R S
5,6- th}F&ré)EyQ%%ItRﬁ@é?%bR@ﬁ%@-ﬁ:@b@%ﬂh@acnﬁ ﬁihggro%:y- -meth%l i7 -nitro-

di’hydr oxy-5-ni tro-benzo[ &t car bo
benzglsi]igothisznly3-ove (56 dlhyctraxsmamthylhbmyro?oem@[nbaxhtmhm[z

yl)méllpﬁ %pl;len & t‘%anbn%?j{,]f gﬁllé’%ﬁ)g‘gﬂ 1gl§rocb nzo[g]tglophene 2-carboxylic acid

ethyl] etsmrmq@enryaroxw eoARHehPofranl I 3aidma NS B lihydroxy-4-nitro-3H-
4-chl oro- - di hydr oxy-7-di nitro-benzo

1sobqn(zp| ng_Sﬁ gmmm 1- ﬁmmquHmbﬁgmﬁ;@an-{—one 7-nitro-2-phenyl-
b O TRy T BpRE e bRy cid retd
ester] lﬂﬁﬁ*daneﬁlexy"q sxmxhberrzm{lﬂﬂﬁephénmyylbmyann ohé r(e-dhlmz-@[&

t hi ophen- 2-y [%2 6- di rreth | - m)r?hol i n-4-yl)-net hanon
dihy 0X -g 7-dinitro benzo thiophen- 2-yl -morpholin-4 yl-methanone (3,4-chloro-5,6-

dlhytgja%i r7°(%1§(’1§/rgbb%wgﬁ ﬁien-?-)yi)-l n%?ﬁgﬁ%% ]met one r{3 chYorg 5(6-

dlhyc(raxjmaﬁmmtm»[b]&1@mnkwg19@mpﬂolﬁi AJypnféﬁfAﬁ@Jﬁ&ks -Bhieri1s 8-
hol L n- 4-yl e

diny&oly; zirm%gee@y[bjth%@}th?ptl-zb{%érdpméihwh@omlwnﬁbﬂmeth@ﬁm G-

hl - : -1-
B T —————
meth]andneo(ﬂqunﬁmetbyq-m;& dnﬂlyﬂnoﬁyﬂ—mtm&iehﬁfﬁb]ﬁlﬁobl?;eﬂ—%—yﬁ%h@i@ﬁblm#-yl—
methtalgonfaeogﬁlﬂs ]éy'}]roxy— -n}eglyg{} @&@41&&? carboriyrll)-lt)en%ofb?trllx? %lfllgges 4-
carbonitrile or (3-chloro-5,6-dihydroxy-7-cyano-benzo[b]thiophen-2-yl)-morpholin-4-yl-

methanone.
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two bonds represented by a dotted |ine and having a
comon atomrepresented by X, Yor Zis a single bond
w@p@7ohmss t he aromatic character of the six- nePEFRO06/000257
ring is retained. Likew se, %t is evident to a person
skilled in the art that, in the conpounds of fornula
.. n the substituent R7 is O, the nitrogen atom
Itis pyjadlic p pepl Sein the ar fhatain4ke semeaunds of Bl stessyone of
two BORIs s estntldasynAdoiteR lihe Q8ERaBh O T IEH@ t
. herei %ﬁhave t he folel o]_\vvi ng rr%an?ng%: Re trg??%%%{)}éagﬁgg,x’yorz
1s 2 sirgle hpndyrstthhicthe promatie Charscteno fthe €iX-membgred fing id etained.
"nitro", as enployed herein, refers to a -NO2 group.
The term " (C -Ctal kyl", as enployed herein as such or
Likeadsepiid evidlerd fod P&Eordkallgdl inftRé & that,On theSdoh@odhlis & formula 1,
brancge_d chain saturated hydrocarbon group having 1,
whenthegubsfituant &7 isO¢ Hheguiioganditgrs,) to whiph eaié substitugat is attached, is a
ositBOeRRI 5, = ) [ nclude, but are not limted
P to, mt%ﬁua{ee?%a%’@%%ﬁ%tgy', i so- pxopyl, "-butyl,
wo- butyl, sec-butyl, 't r -butyl, n-pentyl, wo-pentyl,
nd fl-hexyl. The term'hal 0" or, "hal ogen", as
The %ﬁﬁf SWBE’YE%L%TFWH’% € ﬁl??ﬂu%‘?’m&én?%‘mgsbf anot her group,
refers to fluorine, chlorine, brom ne or iodine. The
term"hal o(C 1-C6) al kyl ", as enployed herein, refers
The tegm geyqnezsas estdoyied hotgtm refars tdef-Chegioter ei n, appended
to the parent nol ecular noiety through an (CrCtal kyl
group, as defined herein. Representative exanples of
The teerh GhifEb” () emhkyyedi Heedin deferstta -BICH giop.| i M ted to,
fluoronet hyl, chloronethyl, difluoromethyl,
trifluoronethyl, 2-chloroethyl, 3-bronopropyl, and
The tért H{OLOPLRPY! Egkﬁ ke ) herel
e Y 31 aoteR ki 8 e g R PP RS eers o
straighirpt bipachadebeinsatisatedinhirorartas granp hofing hal, Bes, D6:106818arbon
flers to - OH gr,ou he,term."(C - Ctal koxy",. as
stomfe ReSeseRinly s P e o inetede, g oovicviggebigpmethyL,
ethyl) BHRIPY, ti-Bdp (I BUBH,KYd- b R YRu-b@S1, 485-b NGB Niso-
aipended t%@%e pa?ilent rrgtlryecul al?t%rmi etg/ﬂ@gﬁr ou h’nlgonpentyl’ and
”'he"é’-ygen atom Representative exanples of (G -Ctal koxy
i nclude, but are not limted to methoxy, ethoxy,
"-propoxy, /z-butoxy, zs-butoxy, sec-butoxy, and t
The tetm Bueldkyr “halogen”, as employed herein as such or as part of another group, refers

to fluorine, chlorine, bromine or iodine.

The term “halo(C;-Ce)alkyl”, as employed herein, refers to at least one halogen, as defined
herein, appended to the parent molecular moiety through an (C1-Ce)alkyl group, as defined
herein. Representative examples of halo(C;-Cg)alkyl include, but are not limited to,
fluoromethyl, chloromethyl, difluoromethyl, trifluoromethyl, 2-chloroethyl, 3-bromopropyl,
and 2-chloropropyl.

The term “formyl”, as employed herein, refers to a -CHO group.

The term “hydroxy”, as employed herein as such or as part of another group, refers to a -OH
group.
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The term " (Cl- C8) al koxy", as enployed herein as part
of another group, refers to a straight or branched
web@in1®83 ur at ed hydrocarbon group having 1, 2PCBFI2d06/000257

5, 6, 7 or 8 carbon aton(s)zeppended to the parent

nmol ecul ar noi ety through an "oxygen atom

Representati ve exanples include, but are not |imted

to met hoxy, ethoxy, "-propoxy, n-butoxy, isobutoxy,
The &86“POLOHMIkoky, las K - m

i df%lxly%)?‘- Qo8 RN DT B8 % palt ' bR argp, rfers t0
an (%rée)ﬂky g ps deffiesiterdin apperdedso therardny drodecylg hasigty through

[ rein, appende o th ar ent | ecul ar, .
o o3 RS APRERSH 0 B BBl i
methogy,eithoxyReprapen! mbitsRy, ¥ ARRbLS sBf-butoxy, and tert-buto Y4

hydr oxy( Cl- Co) al koxy include, but are not limt ,
hydr oxynet hoxy, di hydroxymet hoxy, 2-hydroxyet hoxy,
The R Y0 X | | - L.- oet hyl et hoxy.. The :
“ter méﬁl?écé Q%@%)’/)éf 812 g%?/’ %d H&glé %é #pallt 8 ge 3%0%%9%???’ i%fe’é? 3‘8 f straight
or brmchlasé clrrugm Satm‘atmlgmﬂmuarb@n @ugup Ha@irpris 2%’ 3, 4;‘{ 55 g,t 7“%138 @ﬁ‘t%on atom(s)
C | rocar,bon graup containin , 4, 5, or
P e AL Mol dusieti puS ehipiass aioy. Representative cxamples
of (CLCH)AHOxGN AR, oMt ark M6t KedRed RUK m . is0-
( cyc?oﬁ%gpyl, cycl%pentyl,eand g?é dﬁgﬁﬁk%ﬁ#%§8¥%?%?mbxxl“’
butoxy, eer-lngysy, kesrphitoxyandengitoged herein, refers to a
strai ght or branched chain hydrocarbon group having 2,
3, 4, 5 or 6 carbon atoms and containing at |east one
The tean Boyieatyion Cgplkhe”, ke reﬂlgldize@ he@RsHak VST 28 MEPEB8p, b fers to at
éCQ-CB%aIkenyl i nclude, but are not limted to, .
least gne Ryrpxyogrquis.-as dsfiaer hereimpapperededh to dreparent asoleonidrayaicty

througﬁ b& k@-@@ﬁlﬁdg?g %uipaac‘s cRe"l’iElEd Héreﬁlprﬁ%@%%/ec c[tgf%ge'r’%%gfeg %% to

nono- . ¢ aromatic ca
hydresyfEiaCoalgxBinstudeObutardan liatitedtso, Hiideoxtyatothoxg dih{dbxenethoxy,

al kyl " ,as.enployed herein, refers to an aryl group,
Z'hycgéxygg%ﬁx’e%f K@P%,Og%@’p@ﬁ{é‘g‘y%xi’ﬂénﬁgyléﬂloxﬁnl ecul ar
nmoi ety through an (d-C 6)al kyl group, as defined

herei n. Represent ative exan&l}je.s of ary~C -Ctal kyl
The terme | (Gae:7)Wgloaliyd’, goemployed kateings spéleorydsipattivflanather group, refers

to AR if hEb B bon B O M S 40 7 PR T o,
Reprasntdiifd exachpharofi (ﬁg-ﬁﬁpﬁﬁﬂﬁ?ﬁl ih€ludd) Bup@e @it 1L &) bR lopropyl,
kyl group, as defined

noi et hr h an (Cl-C6)a
cy"loﬂ"&@igﬂ REEdnt ati ve exanpl es of hydroxy(C
1-C6) al kyl include, but are not

The term “(C2-Ce)alkenyl”, as employed herein, refers to a straight or branched chain
hydrocarbon group having 2, 3,4, 5 or 6 carbon atoms and containing at least one carbon-
carbon double bond. Representative examples of (C,-Ce)alkenyl include, but are not limited

to, ethenyl and 2-propenyl.

The term “aryl”, as employed herein as such or as part of another group, refers to a mono- or

bicyclic aromatic carbocyclic group containing 6 or 10 carbon atoms.

The term “aryl(C;-Ce)alkyl”, as employed herein, refers to an aryl group, as defined herein,
appended to the parent molecular moiety through an (C;-Cg)alkyl group, as defined herein.
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limted to, hydroxynethyl, 1-hydroxyethyl,

2, 2-di hydroxyet hyl , 1-hydroxypropyl, 3-hydroxypropyl,
wdaz20wydrosy- 1-net hyl ethyl, and 1-hydroxy- PCT/F12006/000257

1- met hyl propyl. The tern1"h§}erocyclyl", as enpl oyed

herein as such or as part of” anot her group, refers to

ab 6 or 7 nme rate cyclic group containing
Repffs%litatlé’e ﬁé%?%%ﬁr’lng]z&l' nRIEREe Wé’ém&@tteopfﬁﬂmﬂhyl
andﬁ%ﬂﬁﬁlgﬂgdﬁg.Representatlve exanples of heterocycly
i ncl udé are not limted to, pyrrolidinyl,
pi peridinyl, piperazinyl, norpholinyl, and azepanyl.

SRS O T W T KOCN

as défi@ee hereir, eﬁlﬁh&ed ° tﬁe parefit IﬁbleZulﬂﬁﬂBﬁEﬁ@r&fgﬁ RRYCEH-CYYB4R group,

cont ai ni n%le or 4 heteroaton(s)
as dsfingd Pesisie PVS@’éﬂt’é’@teééﬂnPké ﬁﬂwdr@cy Aoy include, but are not

B, SR ALENFL PARTRLSS0! HBERALBBL e S i

—hydmrxﬂpmpﬂy I -hydvoay-dtéthylettiyh zal W Hhydtaxyalzaeytlylpropyl.
tetrazolyl, pyrazolyl, pyridinyl, pyrimdinyl,
pyrazinyl, pyridazinyl, pyranyl and azepinyl. The
The ﬁeﬁhn‘het%ﬂ)'c%\l?ll’ k&&ﬁgﬁicﬁ’&%el‘éiﬁ as st of QP?M §Faddfte 'gfbug;g refers to a

such or as part of another group, ers to at
5, 6 gnkmembered 6tatakashayche guopp castathiig hen2 hemmatom(apmhded

hro
R I Y T
but afdGlotTieddkeoxyyolidingh b&}ié@dhnyl rpitétdﬂnyl%br;ﬂxbﬁnﬂoﬁnd azepanyl.

limted to, nethoxymethyl, propoxynethyl,
2- et hoxyet hyl, 2, 2-di nmet hoxyet hyl ,
The ferBLABbz 2 t 4 . The term
© '?ary’\Ci -}géﬁo%w&ﬂy&?gggﬂ%@%ﬁer ern as such or as
part of another group, refers to an aryl group, as

e PN o it
conti@Ingi1N2, W%%B@M(M%a@%ﬁﬂ@f)&ﬂeﬂtﬁy &Téé'tefd%rg@) D Q1%

i ncfude, but are not linited to, phenyl met hoxy,

Reproseiing bxampiasof Iwmoezyhaphﬂh ‘bmit greatoh bmtectma pyeplyl, furanyl,

thiop 50, B3RV, AR wleGonpl ect o BRaetafl Bupiion
pynrmﬂdlyaqjychza@uqiyndazusﬁj pysanydd dnld apedihylor gani ¢ and

i norganic acids, are well known in the field of
pharmaceutical s. Representative exanpl es of

K<fraLC t abl
mhe @ BLEARCKIRIEN AL EpTEL eS8l 406 M Mot
group, atferatmat leagjrons (GﬁCs)alk@Dry gronpaaddefined hemir, sppended to the parent
molecu elgrr I%%Iee%; %}oug an)fa nws)alckyl group, as defined herein. Representative

examples of (C;-Cg)alkoxy(C1-Cg)alkyl include, but are not limited to, methoxymethyl,

propoxymethyl, 2-ethoxyethyl, 2,2-dimethoxyethyl, 1-methyl-2-propoxyethyl and
4-methoxybutyl.

The term “aryl(C;-Cs)alkoxy”, as employed herein as such or as part of another group,
refers to an aryl group, as defined herein, appended to the parent molecular moiety through
an (C;-Cg)alkoxy group, as defined herein. Representative examples of aryl(C;-Ce)alkoxy
include, but are not limited to, phenylmethoxy, 2-phenylethoxy, and 2-naphth-2-ylethoxy.
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of pharmaceutically acceptable acid addition salts

i nclude, but are not limted to, chlorides, brom des,
w@io7alm®sy nitrates, phosphates, sulfonates, nMeCTIERE06/000257

sul fonates, formates, tartreg mal eates, citrates,

benzoates, salicylates, and scorbates

Phar maceutically acceptabl e esters, when applicable,

may be prepared by known nethods using

rERee Uk at are

The?%%vgﬁglgﬁgﬁﬂﬁﬂ%?ﬁgﬁgfgﬁg%g érh euticals and that

retain the pharnacol ogl caI propertl es of the free

Pha.rﬁ'n geﬂrusc'\ﬁ? a&qep%hg% %lfst faglgﬁ%fdft{o%éagc lvﬁg{e lmﬂl organic
and ﬂlbfgahlc deid3| apyell lﬁMﬁ ‘ﬂi&’ﬁeld of PhrflaceRaRUR Ylresentative

sec-butyl, and tert-butyl esters. The invention

cxampley Qfglarmpqentisalivage tal saltsangludss bt @e geblimited t, lithium,
sodi e el et 0l G M o S A S REplSE Bl D oxamples

of phmmﬂ;gzalby qg:cepiabis heidedditibs satsdnelnds) bupammdt lidfitedl B chlorides,

oron D BB i S e oS A dommes, e,

maldafee! @@tes %eﬂzoafe%cﬁiﬁ'cﬂat‘& %hdaEdrbatée 1 ndividual isomers
may be obt ai ned usi ng the corresponding isomeric forns

of the starting rraterlal or they may be separated

f th d co ound a n
Pharfb Sl ch P a SRR AL b b, RETBE HepaBi RY kb B mithods
usmg)plharmabeutﬁ@lméﬁ(&epteb]@ acidB eiat h&fé@hﬁentiﬁ)ﬁélﬂhttﬁﬁeﬁélﬂ »Eure
t her eof. conventi gnal resol uti on net hods,

pharacguficels and thay sstain thephapaseologigal propgsiss of ﬂi@e&mm
limit&Hg é‘xﬁﬁﬁg@s%f khds@ @Ttpﬁ IRAGRARE dBa1 1ﬁh§(t?cr 6reafr%f1ﬁgtgc g’lﬁ Jat vvnt i€

routes anal ogously to or accor di

methyh @thyil,tneplapy)ll; ooy, rshutyh Iz)slodamylasdcl-bigylnaicbzreﬂahﬁyl esters.
Benzof uran derivatives can be prepared, for exanple,
according to reaction schene 1: Schene 11 |11l R4 R

The MaéXtlonrinélulidé within its scope all the possible geometric isomers, e.g. Z and B
isomers (cis and trans isomers), of the compounds as well as all the possible optical
isomers, e.g. diastereomers and enantiomers, of the compounds. Furthermore, the invention
includes in its scope both the individual isomers and any mixtures thereof, e.g. racemic
mixtures. The individual isomers may be obtained using the corresponding isomeric forms
of the starting material or they may be separated after the preparation of the end compound
according to conventional separation methods. For the separation of optical isomers, e.g.
enantiomers, from the mixture thereof conventional resolution methods, e.g. fractional

crystallization, may be used.

The compounds of formula I can be prepared by a variety of synthetic routes analogously to

or according to methods known in the literature using suitable starting materials.
Benzofuran derivatives can be prepared, for example, according to reaction scheme 1:

Scheme 1
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In schenme 1 the nmethoxy substituents are in a position

ortho to each other, R4 is as defined above and in a
wWEo®TMI8s ort ho to either the acyl substituentPOF/FRNS/000257

hydr oxy substituent in formﬂa 1, and R5 is as

defi ned above. An acyl phenol*conmpound is al kyl at ed

with a functionalized hal oderivative at room

terrpeiRature in the presence of a suifgble base in a

B vent, e.g. potassi poRAe. i N
”Etahl%: fOf@m’fl[@Q) Bt sodi lfl’rr@h de i

of ur an. e ag; i vat ed %r oug

with the carbonyl by_u% ng aosw base,
e. g.gsodi um et hanol ate. hi addition tg the carbethoxy
group, the nmethylene group can be activated with any
nmet hyl ene acti v:*i @? group like nitro, cyano, acyl,
aryl, aryl oxy, «yPthio, or arylthio. The carbet hoxy

roup can-the
]\%IO ElpS, i f o de e
—derivatives iAFur®her exenplified in Exanple 18.
2, 3-Di hydro=®soi ndol -1 -one derivatives can be
prepared, for ex®mple, according to reaction schene 2
Schenme 2l n schenme 2 the nmethoxy substituents are in
a position ortho to each other, R4 is as defi ned above
o capbonyl
in el | A0Sk bBROERTSA D S EF o 1p RSP cotiea
aboveand R 3 pmlcarw'timto aitherathe deyfl isutestitinOvethe ]imoky Bgbstifuent in

rormig1 a6 R F & el S BAey Peerg] cqBraiHas agppied with
functiirRA26 BRI OTerivhtive a3 r6U i YGhRrhtaRd 1HQI9£! pﬂeséﬁ@@ oiﬂﬁ Eﬁﬁ’a@?é Basein a

Is further exenplified in Exanple 1. Benzothi azo
suitalig splyght, ¢ 8spatassiusecasbensse wd\ ,N-dm@MdMWIMIGDdlunghycmde in

a3 TR SR b ol ORI B0 B b e

suitabls base, d@f sotkwin aﬂﬂn@laanm ddditibro tied ca?bd@ﬁtﬁdyt gr&ﬁp ithe methylene
or Ia MH and RS is, for exanple, ary
goumw@%vﬁteﬂ Thid any ﬁ@fthséemacﬁﬁ%rlww hls@@lﬁrg exanesfcyl, ael,

arylo¥¥, tali‘kﬁ’éﬁl@ log! %ﬁﬁﬁ) Fhdc ?i) 16 %:bg% S b bk Boestdl tEBME:

sol vent . 9. dinmet
functional groups 1f desued

The preparation of benzofuran derivatives is further exemplified in Example 18.

2,3-Dihydro-isoindol-1-one derivatives can be prepared, for example, according to reaction

scheme 2:
Scheme 2
R, O
0 > COM HNR, ~° :
e
O T o
. CBrR.R, —O0 R¢
v R

VI
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The preparation of benzothi azole derivatives is
further exenplified in Exanples 3, 15 and 25. Benzo|
wQ ehvophene derivatives can be prepared, for eRr@npi2e06/000257
according to reaction schenj 4 . Schenme 4XI In schene
4 the nethoxy substituents fe in a position ortho to
each other, R4 is as defined above and in a 4- or
7-position in formula XI, and R5' is, for exanple,
In sch - i N 0 |yl N
hpe 2ty sl AR DS RROR YR el ol Ry a5 defined
abovg@nd éns pasitipn brthatoeither theintkthoxyaarboinl ahbeitsalt vethe, CBrR sR ¢-

PV din resulting,in an acrylic aci L
subsludpt BAOGRIE T ahd Rk 854 By e Bl g herinede formed by
reflusrighy doipendl of Wl 4% viith fh dbihé 8P4 SuieBle/@Nent,%.H toluene.

chl or obenzene or tol uene. Another route for preparing

benzo[ ]thiophene derivatives is illustrated in schene
The Br hENEF P32 k {1] ﬁﬂ?— L Jret hoxy. substituents.
eg‘rregélgrll a p%g i)a;ﬁl}%dﬁlo 35‘5’ 54 gonégg%y%tvﬁ%}s.fuiﬁ%reeﬁ‘?%pﬁgﬁ@ﬂ]ehample
1. is condensed with rhodanine XIl in a suitable solvent,

e.g. a carboxylic acid such as acetic acid, resulting

inintermediate XIE. Wth the aid of a suitable base,
Ben®tilazosP@rivaiPasagy abddefdr R dj if ed

into a Zrnercapto-gg??1ic’agi%ﬁgg$i%§§$%ggkﬁﬁgéﬁ%%g IS

formed by treating the nmercapto conmpound with, for

le, iodine in a suitable solvent, e.g.

Sdkﬁ%?fghydrofuran. The carboxy group can then be

convepted to other functi%pal groups, if desired. The

C?re a éﬁg;n of benz ]t hi'dphene derivatives is

-~ eRpTHOI ee” Pl es 4-14, 16-17, 20-21,
-35.-?h§—dealkyla
medi at esSas wel | @571

Of e resul ting dial koxy
the insertion of the

a
st
“stibstituent Rl bei ng_cQ/ano or nitro is described in
t he"Speci fic compound ex3Mples. It is obvious for a
person skilled in the art that any starting nateri al
or internediate in the reactions descri bed above can

In scltmﬁnep} tHeanétoxy subsHRGAS SR M a pobitidn TAADES e dthdMRMR dsefined
e . e

above and in a 4- or 7-position in formula VIII, and Rs is, for example, aryl or heteroaryl.

The ring is formed by refluxing an aniline with an aldehyde and elementary sulfur in a

suitable solvent, e.g. dimethyl acetamide.

The preparation of benzothiazole derivatives is further exemplified in Examples 3, 15 and
25.

Benzo[b]thiophene derivatives can be prepared, for example, according to reaction scheme
4.

Scheme 4



chem cal field. Any protected functionality can

subsequently be deprotected in a manner known in the
w@eado7/0Ttoes synt heti ¢ routes descri bed above ar eP@EERDOGI000257

illustrate the preparation Q t he conpounds of fornul a

| and the preparation is by no neans limted thereto,

i.e. there are al so other possible synthetic nethods

whi ch %re wi thoodde, @sogr al know gdge of a person

k| | ] %ﬁot he artbasé'l'he conB nds_pof f\or%l(ﬁil may be
, 1 fdesitTed |nto ceutical ly

ac ble salt or ester formu nethods wel I known

in e art. The present inventi will be explained in

ToPe det ai | by the foll ow ng e%énples The exanpl es

are Keant for il lustrating purposes*only and do not
Sddflmt the scope of the invention defined in the

ai ms, EXAVRLEIL:

baso( 4-€4 nyl ) -5, 6-di hydr oxy- 4- ni tro- 2, 3- di hydr o-

Ri'Hoi ndol | or o- phenyl ) - 5, 6- di met hoxy- 2, 3-d
0-is ofS|-one A solution of

2- br orrorf@t hyl - 4, 5- di net hoxy- benzoi ¢ acid nethyl ester

(2.9 g), 4- ®hloroaniline (1.28 g) and triethyl am ne

(1.4 M) was refluxed in toluene for six hours. The

reaction mxture was stirred in an ice bath, filtered

o B L R B g o
abov(e%nd%l"a 4%@0511‘101{3@1 f()fmulaljﬂ Ql‘dzRg 1s7 f&eexﬁﬁlplé tbl e‘%)Hh(oxy,

, .48 (d
5 N—cogpapmlgg hetgrcqu;lzl) or (Rg),N-, wherein Rg is as deﬁned above A benzal ehyde is

cond_%Psfeé r@ﬂ 1%51%11&:%%@ 1|n) s%lt%l@s%%t? é% 1%&13&' lgel, pééﬂftl%g ift 9&1 a9r9r ic acid

derivatitd.-Tel ringds ﬁi’ﬁi’eﬁ by r&aching theedchbwith thiGaydichipdide in 5 nitathid
-I-onéﬁéo 74 was denethylated with 4 eq of boron

solvent; g, Qﬂ%beé‘%ef%?é’gé?lilﬁ%‘fd in Exanple 8. Yield: 0.79 g
(raw material used as such in the next step) 1H NWR
(DMSO-d6) : d 4.80 (s, 2H, CH2), 6.77 (s, IH ArH)

10  AnotBeBufesfor pidpartughenzd[M4Bidplien@dtrivativesds fllusirited n Shefnd,5:

2H, J = 9.1 Hz). Acetic acid
6- acet oxy- 2- (4-chl or o- phenyl ) - 3- oxo- 2, 3-di hydro-1 Hi so

Schenid®!l - 5-yl ester

R, O
; i] - N Nm
+ S\< _—— S\<
—0 S
X1
R,
_0 - COOH 0
base I N—coon
— SH —_— S
o —0
XV
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2- (4-Cnl or o- phenyl ) -5, 6-di hydr oxy- 2, 3-di hydr o-i soi ndo
-l-one (0.79 g of raw material) and acetic anhydride
W@ 1®@7/1008was stirred in 80 OC with one drop of PGUFR006/000257

acid as a catalyst for one E? The m xture was
poured into ice water, filt ed and recrystalllzed
f t d. Yield: 0.5 H NVR (DVBO- d6

In sc/bglgg] S?Cee mlg o?cy;c |le e%tszargyp a(gosﬂ%qq oré}%t@w( ot@;ter@ A lzegzaldehyde

is co%!ﬂens%lth rﬁo%x{ed)(ﬂ%ﬁa su]izaglesso?ve'ﬁ'tz)e g chl%oﬁfhc adil mﬁh'ﬂl} acetic

Acetic
amd,atcsujtlng in 1ntenned1ate XI[[ With the aid of a suitable base, e.g. sodium hydroxide,

e G 3 CBRER e G2 RSB R 8 b e
by tréatﬁfg&h@mro% (&c@mdah@ wWHRE fiit lex ardpl@ X0 dihe 3n dls{iﬁ‘ﬁﬂ@sdl%ﬂts@g
i ndol -5 &agester 5 ¢g) in dry N Ndinethylformm de

tetrapydyofiran. s cerbexy g@uwcﬁlhth%bs senveried foothgr Hnytienal grogps, if
desn%ﬁ and stirred then for an hour at room tenperature.
e reaction was poured into ice water and filtered.
Yield: 0.34 glHNVR (DVSO- d6) : q = 2.29 (s, 3H,

The gge%act:q%r)) : gé : 920617?@802;?)8ng%2q?va§ves 18 ﬁg’ﬁqq& ?xen?plgjgd(la éxglpqpleg 4-14,

16- 1’7 @091 Hahoefpetic acid
> (4-chl oro- phenyl ) - 6- hydr oxy- 7- ni t r o- 3- oxo- 2, 3- di hydr

o IH-| soi ndol -5-yl ester A suspenS| on of acetic acid

The %%ag‘éflgtycglogﬁhggegg iln%éh%gaé%;u’ol ed&%%(so %s %11 %%ﬁ%gt}olﬁl-olg‘cﬂ?
substifuRaf leldbamg ByazioMr Rittd Is@etibeld inthe ksdtifiy eommpdimaexfidps.
m). After an hour the reaction mxture was filtered.

Yield: 0.24 g (raw material used as such in the next

Itis éﬂégﬁs( %’iﬂa ?gﬁo B nQi gp%% aftgheit' f]a_? g‘t?,rtl(n% én%a’n_%l) ed ate in the

reactiéf)s dapddibed 2bOG c(a:[h, beZhptedied; iBudesdrly, in a manner well known in the

cheqngé]] %:Aorgy Hﬁge%é%ycglogel%hxg gciu%fl&}i/ Be gep%o%ct%h r111¥ g [anner
knowen (he B}tor o- phenyl ) - 6- hydr oxy- 7- ni t r o- 3- oxo- 2, 3-di hydr

o-1 Hisoindol -5-yl ester (0.24 g raw material) was
refluxed in nmethanol (15 m) with three drops of

The %}%Rﬁé%ﬁtr{)gteg gescnbed above are meant to illustrate the preparation of the

compounds of formula I and the preparation is by no means limited thereto, i.e. there are
also other possible synthetic methods which are within the general knowledge of a person
skilled in the art.

The compounds of formula I may be converted, if desired, into their pharmaceutically

acceptable salt or ester form using methods well known in the art.
The present invention will be explained in more detail by the following examples. The

examples are meant for illustrating purposes only and do not limit the scope of the invention

defined in the claims.

EXAMPLE 1: 2-(4-Chloro-phenyl)-5,6-dihydroxy-4-nitro-2,3-dihydro-isoindol-1-one
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hydrochloric acid for six hours. The reaction mxture

was cooled and filtered. Yield: 80 ng 1H NVR ( DMSO- d6)
WO 2@7@1@8513 (s, 2H, CH2), 7.34 (s IH ArH), 7P@BFI20006/000257

2H, J 8.7 Hz), 7.91 (d, ZIII5 = 8.7 Hz), 10.4-11.5

(b, 2H OH). EXAMPLE 2:

2- (4L T PO S OaT o1 AUDBE AR PiGne To a
A soﬁﬁioﬂtdf Qrbr&fnoéleﬁlgﬂh By(ﬁﬁﬁﬁ%)& lHeh200 804 a2 Bstkr @Eg) 9. 4

I'n sulfuric acid at -30°0C was added 5Mnitri € acid
chlo:roamimbf(h% g) @ tdet(h@laﬁﬁnen(l)él mTh‘Qras wfuxédon tolugne foe sixdwurs. The

reac i R Ao 7 BB it o PR BB ESctlori aci

and weier.ystal li zed fromacetic acid. Yield: 0.2 g 1H NW\R
_CSDI\/ISOdG) : d =5.26 (s, 2H CH), 7.14 (s, IH ArH),
Yieldd-64gb, IH OH), 11. 75(b |H, OH). EXAMPLE 3:

bﬁ\&’% t
su f( ona 6§Qy%lli_)|djrrg% ﬁsb g 3?188%%131 é%%nj; ot 9| (gznﬁf ,L@Iﬁﬁ, 7.23
(s, IHpAuiH), Gr24ds, H,M)n‘én& odg;m; iJ1= 818 Hz, 191 @i dHs LI=fAe Heb

g) were refluxed in 4-picolin (15 mM) for five hours.
The cool reaction m xture was poured into methanol,

2-(4J@ﬂ¥)r(9¥§6ny'l)c§ GJQﬂﬁfﬂlfoSl? Zeiﬂdfﬂyﬁ%-@s%nﬁmi ftédd ered. The

roduct was washed met hanol and car bon di sul fi de.

2-(4 ‘ﬂl@(br@-ph@nﬂl)ﬁ ®- @meﬁm@@v@@d:@-womdou -9n8@). 4g) a8 demethylated
3. 89 3H, CH3 7. 67 I H Ar 7.76
with 3 ¢q ‘k}bﬁfon “i‘bé%m(l as ﬁ?icng%d msE’%?“ﬁz? 8 8.75 ( E'? oH, J L

Yiel®. 3791g \raw material used as such in the next step)

1o 2, 6- D et hoxy-4-nitr 1Qf/rldln 4I¥I-benzoh azol e To
H NMR{PMSQlek 480(s 2HC 2), 6.77 (s, 1H, ArH), 6.82 (s, 1H, ArH), 7.48 (d,

2H, P= @-pHgy_‘H‘gq g%{gyﬁ)) |}\|i/@4 yl -benzothiazole ( 1.1 g) in

sulfurid aci s added potassiumnitrate (0.5
g). After 60 m nutes mroomterrperaturethe m xture
qQur e

AcelE el drigeroyo ForhiproRhapal Srnsori-bfiE o1 EL sainudol- 31 ester

2- (41@199&6%%9@-6'61&1119&8;( %r%hﬂclgg@o(lﬁ\f‘ﬁ% qG%ne (ggQ-g\Jd‘f_rggf thiterial) and
acetic anhydrlde (10 ml) was stlrred in 80 °C Wlth one drop of sulfuric acid as a catalyst for
one hour. The mixture was poured into ice water, filtered and recrystallized from acetic
acid.

Yield: 0.5 g

'H NMR (DMSO-d): 6 =2.29 (s, 3H, CH:COO0), 2.34 (s, 3H, CH;C00), 5.04 (s, 2H,
CH,), 7.51 (d, 2H, J = 8.8 Hz), 7.62 (s, 1H, ArH), 7.70 (s, 1H, ArH), 7.92 (d, 2H, ] =8.8

Hz).

Acetic acid 2-(4-chloro-phenyl)-6-hydroxy-3-0x0-2,3-dihydro-1H-isoindol-5-yl ester

A solution of acetic acid 6-acetoxy-2-(4-chloro-phenyl)-3-o0x0-2,3-dihydro-1H-isoindol-5-yl
ester (0.5 g) in dry N,N-dimethylformamide (15 ml) was treated with morpholine (0.13 ml)
at 0-5 °C and stirred then for an hour at room temperature. The reaction was poured into ice
water and filtered.

Yield: 0.34 g
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8.25 (s, IH ArH), 8.81 (d, 2H, J = 6 Hz).
7-Nitro-2-pyridin-4-yl-benzot hi azol e-5, 6-di ol , net hane
waio7onmase A sol ution of PCT/F12006/000257
5, 6-di net hoxy-4-nitro-2-pyr |1€|| n- 4-yl - benzot hi azol e
(0.4 g) was refluxed in 48% HBr (14.5 m) for two

‘TN E o AL 20 T Yo Cre CORS: 08 f A bl v 1t Aut,

743\, tipr, et angd fd,éﬁt $C 9 HEY, 79 (icr=R8afiy) he salt was
filtéred” Yield: 0.44 g Ml ting point: >350C 1H NMR

(DMBO-d6): d = 2.37 (s, 3H, CH3S™3-), 7.83 (s, IH,
Ace(’fé@id %—iﬂ%@& %’lel}zeﬁg!)‘é{ﬁg&éggﬂﬂi‘tro%-%f'co-(Z?B-dﬁlHYdrg-:lI-16-is§indol-5-yl
eSterSdi( gyir%xy- T-nit ro;]benlz;)’\j t hi Iophene- IOI carboxylic acid

- (3, 4-Di met noxy- phenyl) acrylic aci . o
A suggq)s@p g@@%f%gﬁ%f}-g]@é;w@epg ;I;fﬁqn@rnifxg@ﬁjdmdngl)ﬂ-lsomdol-
| | « . . o o .
5-y1 BeBROIS g it ikt (e BUL LU i AL oSl B CHS S hatane
(0.6 il Adtek dn hatrethe sradtiarc ndithieevhs\ilteheddM hydr ochl ori ¢
Yo he resultant solid s filtered, washed with
vield) & o [ Bietu BRtes whaniimerkand) ovso a6y - d -
'H I\?AﬁQD%O—(@gQ 6|=E|)2'§§ %@%{Bbtmclzob)zﬂzé @, 2HHCH,Y, 7330 @d2H, 7= 8.8
, . \ , r, .
Hz), 3-8 ot A1, d9ddd %882 6] t hi ophene- 2- car boxyl i c

acid nethyl ester 3-(3,4-D nethoxy-phenyl) acrylic

acid ( 1.0g) was slurried in chl orobenzene (25m ) and
2-(41¢1ord-phaiy)-5,6kliby diby{4lnibro-2,3 whby dx@dieoindé 1 e-one
eSSy B N S St T At

' f : ISt '
e A s R R R R Gt B It
hydrndtlbu?amd @”@(cjmt %ourﬂ'.ﬁléhelrrea:éubi_lr ﬁnxm?dvgﬁ @qlﬂ%e_mlzdfﬁltanzcbd for

. our an en cool ed. e solid was filtered,
Yielg; with methanol and dried under vacuum 1H NMR
'H WQM 2 29-d')s: ¢ fibﬁ3§gz%crgwi3$s,8g{,é%nﬂegmﬁ gﬁ@ 1(88.7 Hz),
7.914d,H.dro8 5, ,)dlmﬂr{iﬂ&(y’%‘é{éﬁpﬁ] t hi ophene- 2- car boxy i e

aci d

EXAMPLE 2: 5,6-Dihydroxy-7-nitro-3H-isobenzofuran-1-one

5,6-Dihydroxy-7-nitro-3H-isobenzofuran-1-one

To a solution of 5,6-dihydroxy-3H-isobenzofuran-1-one (0.4 g) in sulfuric acid at -30 °C
was added 5 M nitric acid in sulfuric acid (0.55 ml). The reaction mixture was let to warm
up to room temperature and then poured into ice water. The product was filtered and
recrystallized from acetic acid.

Yield: 0.2 g

'H NMR (DMSO-dg): 6 = 5.26 (s, 2H, CH2), 7.14 (s, 1H, ArH), 10.6 (b, 1H, OH), 11.75 (b,
1H, OH).

EXAMPLE 3: 7-Nitro-2-pyridin-4-yl-benzothiazole-5,6-diol, methane sulfonate
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3- Chl oro- 5, 6-di met hoxy-benzo[ ]t hi ophene-2-carboxylic
acid nethyl ester (0.2g) was suspended in
waelc@hooesret hane (10m ) under nitrogen, cool edP€DFRAGO00257
and boron tribrom de (0. 4nl %7\/\65 added. The resultant
m xture was stirred at -200C for 30 mn and then in
cool_overnight. T m xt ure was poured into ice-cold
S,6-Imethoxys 'PV%Q!‘E@I’YF'E‘FBZ‘EPWPI%CM ate and evaporated to
A soRfiARES 4-diRR K Qe M3 SRS o) Rerdv@Nbix&d BR-picolin (15 ml
0without any pur%%cl&zg?. ﬁﬁﬂg‘} ' picolin (15 ml)
for fige Bhiwsr 'Bhescopl thapijaty misture-whstpovrddantoahetharvl disptoesr 2eedzath for

0 | i cl . .
30 Ui GRS pisasisanebed il o eabandiviige
Yiel&d®.th gas di ssolved in ethyl acetate and a sol ution of
Lhitric acid in di chl oronet hane (2I\§ 0. 38m;$, was
H NYRGOMIQ-detaed -4t (2B cCHTRL 339 (1 BT, <617 (5,41 AgH), 7.76

' I tron e t o oured into

@, 1@0&%7?@%@ﬁ%§%?%2§]% ZJI!\;E?h 6&1%%? gcet ate. The

organi c extracts were conbi ned, dried and evaporated

0 ness, The residue was recrystallized fromacetic
5’6";‘8?9353/‘%"@1“&?"“22!’-‘7 ‘R/é'reh"i’f’d‘zﬁﬂ}‘?& le 598-3000C 1H NMVR
To agalt{ﬁ% log%,gidél‘ﬁeﬂiofy—é%yﬁﬁin—h@—be&%ﬂﬁé‘zoﬁé’ﬂ’.1 HHh - sufdAVERLE (10 mi)
was adgiefl patassiymitrite (65 Bbd¥fter ORiToiphish & RopHiempRIAtre theghtkture was

pour &4 1) ige et and Slgead, Respysializaion from sestonsysied s agroduct
Yiel@-ccqgboxylic acid ethyl ester -Chloro-

- di hydr oxy-T-ni tro-benzof Jthi gphene-|-carboxylic_acid
NIRRT Ho Bt 6 S0, Canch O Bt GO R 31112 € ),
8.25 ehef iadl) (Ds 1@y yerapefl uxed for 4 hours. Ethanol

&/as evap%r at é@. The res%)due was heated with absol ute

et hanol and the hot m xture was filtered. The product

. dri.ed under vacuum Yield: 3 | ting point:
TNl ER s BpseTe gl gmfian® splfonsie 36"y oy
A solfitief of $,6-ditdketholey AMIEE 26pyridin-4-yl-benzothiazole (0.4 g) was refluxed in
3- Chl or0- 5, 6-di hydr oxy-4-nitro-benzol A)[] t hi ophene-2-car
48% B3+ ralg ey two diepwsy bhescuysialsywasg filtered, taken in methanesulfonic acid

BRSO PRGSO E ORI P TR yos it

Yieldvds4Lgnverted to 3-chl oro- 5- benzyl oxy- 6-

Melting point: >350°C
"H NMR (DMSO-dg): 8 =2.37 (s, 3H, CH3S03-), 7.83 (s, 1H, ArH), 8.42 (d, 2H, I = 6.3
Hz), 8.94 (d, 2H, ] = 6.3 Hz).

EXAMPLE 4: 3-Chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophene-2-carboxylic acid

3-(3,4-Dimethoxy-phenyl) acrylic acid

3,4-Dimethoxybenzaldehyde (5g), malonic acid (4.7g), piperidine (0.5ml) and pyridine
(15ml) were refluxed for six hours. The reaction mixture was poured into ice-cold water and
acidified with 6M hydrochloric acid. The resultant solid was filtered, washed with water and

dried under vacuum.
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nmet hoxy- benzo[ ]thi ophene-2-carboxylic acid nethyl
ester by repeating the nethod of Exanple 4, except

wa bat/0B083- benzyl oxy- 4- net hoxy- phenyl ) acryl i cPEUFI006890257
used instead of 3-(3,4-dine;§oxy-phenyl) acrylic acid.
The product was a m xture of°two conpounds and it was

e _next W t hout an urification.
N@i@ﬂpﬁ%ogrwﬁ%%?& 68, 6.44'(d, 16), 728 (a, 1H), 7,31 (4, 1H), 7.4 (d, 1),
120ﬂnﬁgﬁoxy benzoJ”t hi ophene”- car boxylic acid nethyl

ester 3-Chl or o- 5- benzyl oxy- 6- met hoxy- benzo[
] t hi ophene- 2- carboxylic acid nmethyl ester (0.79),

17. 5 d t ygr ochl or i d
3RS bty funPorby BltmeRon -G Shdle askd megkesiet o
3-(3 mmai@q)haﬂﬁ) SFIROLA @ldO%)Qva@rsYnﬁﬁéé in JP&OB&&HM %g}nl) and then

ure was extracted fir into diethyl ether
thlone/h%fﬂomﬁ% d-3mi G‘Iaﬁﬁﬂ@ﬁﬁi &he $Wp9mn>mwa$1§tmed>at teom FEnependtrerand
f M r ochl r| C._aci
aftergg"ﬁam p%ﬁﬁm%‘fb q%nlr Vs V(‘fld%(li' Clglol egclion fix “ﬁ%}ffﬁ%fegﬁﬁed Por 24 hours.
The fesultant salid Waefiltaéd mdmammh@ dhiotdbanénk €20raT) dnd HieBithnol
(ZOmi) r vacuum. The ﬁuct was a m xture of two
o B EFRG LoD i tge wesd fpeng hair gad theg capledy Thegelid was

ﬁlteradlmauéd With Mol and dried und
Chl oro-5-h droxya}-n6 mth r?éle/r agﬁ%[ 6] t hi ophene- 2- car bo

1HNMR(IEN£§LQ§6) =3.88 (s, 3H), 3.89 (s, 3H), 3.90 (s, 3H), 7.29 (s, 1H), 7.29 (s, 1H),
768§;ﬁﬁ%0r0 5- hydr oxy- 6- net hoxy- benzo[ &] t hi ophene- 2- car bo
' yInc acid methyl ester (0.5g) was dissolved in

nmet hanol (10m ) and 5M sodi um hydr oxi de (10m ) added

to. The solution refluxed for two hours. Methanol was
3-Chinrapbb-silysirarybeneo [b]ébiopham-zsemmdybn avigs

L T B r T .

suspenkied fiexithisdRiethnk 1 0041 @ﬁ?ierﬁﬁ't&d) enCéddi&o -20°C
3- Chl or o- 5- hydroxg 6- %et hoxy~4=ni t r o- benzo[ #]t (%me%UMMDnude

(0. 4m12wgaacldyglyTh¢ estantimixture was stirred at -20°C for 30 min and then in cool
ydr ox nmet.hoxy- benzo[ Z] t hi gphene- 2- car bo
OVGH%%%R% ’a”‘(ed"afé’giiﬁaé%tod?esg‘ﬁﬁmﬁ FriEacted [intg ctivh pestajp and
evaparae@ke! BssOThéhioth@ wAs hlded for @
pO 75m ny%asss ar a%ual 'y add%d ét éérggé@?tgﬁ%@ﬁﬁn%) atlon

was stlrred at roomterrperature for 10 mn and then |t

»-cnlfif e diiane BTt raperllBlots iy benvitadR (ovecd
3- Chl@}o 5, 60dlﬁyc§o§ﬁbé&ﬂ£b'jﬁﬁoph%n<,99 c(afboxglw ackd wis (iggolvéd_gn 'ethyl acetate

and a3omltlbn K)(ﬁ nfiri6 acld iy dichboyordetharer(@M) ®B8@11) was gradually added at 20°C.
b gfhlo hene- 2-carbhoxy lie acid To the solution of
The sglutign gyas sBLred &Y Buy a‘efﬂﬁ@ttﬁmk?aﬂﬂﬁ pig them érvvas[po)irediiniorieneold

water-afd %ﬁfrg’&%d/ l#:lt{l m Bhetde og/é’&ﬁ (\x(;erg n&r}lblned e&nra]eﬁland

acet at e graduall fSUPsTR
evaporated to dryness. The re51due was recrystalhzed from acetic a01d.

Yield: 94 mg
Melting point: 298-300°C
"H NMR (DMSO-dg): 6 =7.49 (s, 1H), 13-14 (br, 1H).

EXAMPLE 5: 3-Chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophene-2-carboxylic acid
ethyl ester
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trichloride (0.32g). The reaction m xture was refl uxed

at 900C for two hours. To the warmreaction (60 O
w@odoaniwss was added the m xture of concentr at eRCT/FI2006/000257

hydrochl oric acid and ice (ig The product was

extracted into ethyl acetat drled and evapor at ed.

The residue was treated with diethyl ether and the

resultant solid was filtered. Yield: 32 ny I\/Elting

sl S L B e

3- cmsorem @ﬂﬁy&oﬁyﬂlﬁiﬁd%&’o[Z}tﬁbf)ﬁ&fe@%ﬁ&){}hﬁ:@bﬂ{h@ﬂl@) from Example

4, eth@eh(z?_\}nlb%yl@%% A esid ey @ntonal) Wp@gﬁﬂm@dzfocahbmymmdms
y th r

cvapGEICHY THERGRNG ot AeRB G ol TR RS (i VWak e

The pretiind xyes ieind ahddrivacwmhene- 2- car boxyl i ¢ aci d net hyl

Yiel ter by repeating the nmethod of Exanple 4, except

lefﬁﬁfn% (4- benzyl oxy- 3- met hoxy- phenyl ) acrylic acid was
d of 3-(3,4-dinethoxy-phenyl) acrylic acid.

Melt %lﬂtn%fwgo%) .'d = 3.88 (s, 3H), 3.90 (s, 3H),

HNM&ODMSO 2y 6 %138 (, TA), 6186 (§HH) 758(s, (5). | H) .

3- Chl or o- 6- hydr oxy- 5- met hoxy- benzo[ Z"] t hi opheneS- Chl or
0- -benzyl oxy- S- net hoxy- benzof & t hi ophene- Z- car boxyl i c
XAM t g L4-

A oo LT o (A IFP s aliEe BRRitslchopBbhe S tc acta
Met hanol was evaporated and the resul tant SO|Id was
filtered. The solj Ql ved in water_ an

3-Chgroct PO PENCR b0 L RORINEgert-hPExs 4F1d eghyl ester

3-(3 Eleﬂiylltf)@ M@ﬁtﬁotxyrph@ﬁyn £br§‘1'ib AGewal sénv@ﬂwto -'chltof‘d 9%eg%/i*oxy-6-

dried in vacuum The resultant solid, copper
methgrbeproHy thiophene-8-carhexyligesié medud estertty xzpamngahe mnélod of

LTI AR S SRR TN Y R O T

3-(3,4-dimgthoxy- pmymas@ad akidt The H¥adea e ad M BRhiRe Bavwo adtHpduMds and it
rochloric acid and then it was evaporated to
was '%ﬁ%g fadhe nept step gdihgybanysreficationi d (24 m ) and
concentrate hydrochloric acid (3.2 m) were refluxed 5
hours. The solution was evaporated to dryness. The
3- Chlm%iﬂhyedmy-Gdﬁmﬂnixydttniw{bﬂhhmhyhe-etdaebmﬁym: dcitbihethyl ester

3-Ch % 5 Ct e (P)fye-é-n\‘ﬁt%/l??(yglm nfb 1.¥11 gérlleqf car?;g)%ylxll\éagmc{ me’H1y1 ester (0.7g),

acetic acid (17.5m1) and concentrated hydrochloride acid (2.1ml) was refluxed for six hours.

The mixture was cooled and evaporated to dryness. The resultant mixture was extracted first
into diethyl ether and then into a solution of 1M sodium hydroxide. The water phase was
acidified with 6M hydrochloric acid. The solution was stirred in cool for two hours and
filtered. The solid was washed with water and dried under vacuum. The product was a

mixture of two compounds and it was used for the next step without any purification.

3-Chloro-5-hydroxy-6-methoxy-benzo[b]thiophene-2-carboxylic acid
3-Chloro-5-hydroxy-6-methoxy-benzo[ b]thiophene-2-carboxylic acid methyl ester (0.5 g)
was dissolved in methanol (10ml) and 5M sodium hydroxide (10ml) added to. The solution

refluxed for two hours. Methanol was evaporated and the resultant solution was acidified
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hydrochloric acid and extracted into ethyl acetate.
The solution was dried, evaporated to dryness and then
wao eoovor@sed with diethyl ether and filtered. 1PCTMER006/000257
(DMSO-d6) : d =3.89 (s, 3H 17 (s, IH, 7.35 (s,
IH) 7.56 (s, IH), 9.52 (s, ?%
.. 3= Chl oro- 6- hydr oxy- 5- net hoxy- 7- ni t r o- benzo[ 6] t hi ophene
with 31@1'%9@181‘1% g ohhipresultant 9lid wes dlrisq sndeiivepuian e heprodi) was
used ¥&15thé hesak %ﬂdﬁt ?hx%ﬁln te (26 m). To the
% sol ultlon s gradu f&%{éé@asolutlon of nitric acid
i n di chl or onet hane (2M 0.9m ) at room tenperature.

tion was stirred at roomtenperature for 10
rﬂ'%ﬁéfaf‘l‘?‘é’h o-methoxy- ‘bsmﬂéeenMﬂth@ehelm-&cm@wllanend

I2 t orat e
3—014?% AR WL BT AR Y BRIR 5 0280 s disotvea
in ethyhnostat agd apbiytios ongtrtcxﬁcumehaﬂbﬁdmealmb @mao G’Bin%) ®&d gadually
s the eluent. 1H NMR (DVSO d6)

addeg R 20°€a1gg) ([&e sqlpfion vyasgs;lr(egl at regm temperatﬁre for 10 min and then it was
pour 1% f&F Q:oﬁ x@atgr% J}Mde&ﬁxé‘[ec? WrH’l NG hyl gceert]a%to LH& texba{pgpate t% d-;}(r)ness

'H NMR (DM&G-GG)W eH3008y(s 3R U7 90Xy,- THNI LY (brDEAY, 9B .4} 141 gﬁbm)e
(0.1 3g) and pyridine (3.3m) was gradually added
alumnumtrichloride (0.09g). The reaction m xture was

3- ChEﬁfé‘gt§§‘ d%X(t os 4flﬁfro dg%%&fbﬁﬁ%ué&ﬁw&:?% m5?x§l§ca§ct

was a ure o

To the goluEiBh bﬁB&iﬂld’ﬂwﬂKI@GMX@IG—ﬁleﬁ@kﬁ-él(-ﬂitr&)benﬂ_ﬂg]tf%ﬁﬂéiﬁ:tZ ¥@Boxylic
filtered, washed with I M hydrochloric acid and water

acid Q) rvirising (9ehsnl) et m:etafqeéﬁml) wasceradyalli Iaddmigalmlmlm

tnchl?iﬁlé &%w'\@a %qudggg E%regluxe at(9c'0°C|fj_? two hours (150 the warm
reactioR (64 b@)" Qﬂ@ticﬁr\%sha)d@ié@ﬁﬂé fixftir 6PcRBARIE byt SRISHEY #id hid ice

- nor phol i n-4- yl - met hanone
(1:1), (Exe@rbdm@ s Gxigdotest intoathy] enatefebitidid aplesapdatetl) Tiavepidiod was

weate 8 iR L RO o b st BT 6 BB et hoxybonzol

Y1e1d6]3]zmgophen 2-yl)-nor phoI i n-4-yl - met hanone by repeating
the net hod of Exanple 4, except that norpholine was
Meltigg paintreHd°6f net hanol . 1H NVR (DVBQd 6) d 3 53

Iy Nﬂfﬁgqﬁ‘@éo 388-4%4 @), 083 & 2H§|_P3 5.1 4 4y
EXAMPLE 7: 3-Chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophene

3-Chloro-6-benzyloxy-5-methoxy-benzo[b]thiophene-2-carboxylic acid methyl ester
3-(4-Benzyloxy-3-methoxy-phenyl) acrylic acid was converted to 3-chloro-6-benzyloxy-5-
methoxy-benzo[b]thiophene-2-carboxylic acid methyl ester by repeating the method of
Example 4, except that 3-(4-benzyloxy-3-methoxy-phenyl) acrylic acid was used instead of
3-(3,4-dimethoxy-phenyl) acrylic acid. |

'H NMR (DMSO-de): 6 = 3.88 (s, 3H), 3.90 (s, 3H), 5.20 (s, 2H) 7.32-7.50 (m, 5H), 7.81 (s,
1H).

3-Chloro-6-hydroxy-5-methoxy-benzo[b]thiophene
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IH), 7.67 (s, IH).
(3- Chl oro-5, 6-di hydroxy- benzo[ 6] t hi ophen- 2-yl) - nor phol
w0 peoz/oulosiret hanone PCT/F12006/000257
(3-Chl oro-5, 6-di net hoxy- bené?[ & t hi ophen- 2-yl) - nor phol
i n-4-yl -met hanone (8.6g) wa$" suspended in
chl or onet hane (50m ) under nitrogen, cooled to -20C

<3'Chi(:‘f8' -peigy oy droptirE & benzoRp liinhsnerd-carhomyhierneid neting ester

. . ) .
(135, g TR TS AU BB s
Methapel wiagdvaporated amil themesultzatsqliduwasdilientd The sokidivds dissatved in

nred. 30, i t ture. The.. .. .
T SRR TN AT T I
watef BBltdded anddriedSin4@e. THe M sultdnt@81i6 Moppéi0.178) dndlquinoline

(s. 1H), 7.32 (s, IH), 6.5-10.0 (br, 28"
(10.q B crre heates! &-2d0RAG derong-tipun Tortbe baniadingttiv washaided1§%)

- hol i n-4-yl -neth . . 0
L T S e——
sodiur edrbyhatERAN BN Ardchlof&)ackPenddhaSie was Svdpdr&bd¥ dryness. The

.acetate (500rﬂé and a solution of nitric acid in
residye. ARty asibtA4anl apg ppncestrgahydipellore acid 43 Lyl deeeirefiuxed 5
Lt ' ' 3 k- t r.00m
o 3 L8R RS SRl i i v
and therdextttaetedewitt 1dsodsmb hylireeide. fTHetvest@hasewels @ difled with 6M
o RIS o S e ol R ot
dryn@s); and ther tdtuBded With I\c}l‘f_)éﬁﬂgl gﬁre?%ﬁf?ﬁerecﬁ"b , 7.51 (s, IH),

e 10-11 (ngr¢ 2H) . EXA Chl or o- _ _
H NMR (Y de): diFt3:82 e b (7:17His,olfhe R85 (s, d&R)5o56/ (s, tHRGL AL (s, 1H).

di et hyl am de

5|, 6- Diyacet oxy- 3- chl oro-7-nitro-benzo[ Al t hi ophene-2-car
3-Chﬂxmoyﬁ-hydmb@-ﬁrefﬁdxgﬂlpftr(ﬁb_éﬁi(b{%]ﬂﬁlsyh&ren| tro-benzo[

t hi or hene-2-carboxylic acid (O. 328% from Exanpl e 4,
3-Chigre Oy sriethoxgrienzel Alihiophrne (0 B dg)ovassdibsohiadi io etiyl epetate
_ . The

(o5 i 0SS B s OO0 Q0 tpgtin
(2M, $t9ml) etrobm temipeiratifb.eTlprsotitioh wia stifred tiaoesh, teipsiaade Y&irt_lb min

and t ef)nléli? W\@gfagl%ﬁél ?nq% gc%%c%?% %Ngtgv ach %Jgénragéglgvl\{gl c%tg}%%(ggqafg an:d egfap;orated to

dryness. The product was purified by column chromatography using toluene-ethyl acetate-

acetic acid 8:1:1 as the eluent.
'"H NMR (DMSO-d): 6 =4.02 (s, 3H), 7.58 (s, 1H), 7.87 (s, 1H).

3-Chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophene

To the solution of 3-chloro-6-hydroxy-5-methoxy-7-nitro-benzo[b]thiophene (0.13g) and
pyridine (3.3ml) was gradually added aluminum trichloride (0.09g). The reaction mixture
was heated at 90°C for 2 hours. To the warm reaction (60°C) mixture was added the
mixture of ice and concentrated hydrochloric acid (1:1). The product was filtered, washed
with 1M hydrochloric acid and water and dried under vacuum.

Yield: 110 mg

Melting point: 182-184°C
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5, 6- Di acet oxy-3-chl oro-7-nitro-benzo[ #] t hi ophene- 2- car
boxylic acid diethylam de To the sol ution of
WG 2@7M1@set oxy- 3- chl oro- 7-ni t r o- benzo] PCT/F12006/000257
] t hi ophene- 2-car boxylic a0|2 (0.39g) in toluene
(3.9mM) was added thionyl cfforide (0.1 Im) and
f.or one dro The sol uti on was
HI\M@@% ﬁén@ngﬁfﬂﬁfs (:ﬁn gh%ﬂwz (br, s evapor at ed
to dryness and dried under vacuum The residue was
di ssol ved in dichloronmethane (3.9m) and the sol ution
EXAMPHEES: (§4Glrtbroes 6aiihpddoky-aalitid-Dethiol 56t pRet- Qly_l[)nﬁlorpholm-4-
vl &@‘3 i n dichloronethane (3.9m ) was added
“MPRAPPR%N sol ution was stirred at roomtenperature for
three hours. It was evaporated to dryness and methano
(5m ) and concentrated hydrochloric acid (Im) were
(3- Chl@ue@,ﬁ dtmethmey-bomdmphm-m)dmrpmm £x-nRthHtbndi t h

ST e A
benz@[@ﬂtﬁfd ﬁ@n € )ﬁ% gllﬁﬁgyl%«?ﬁ ?1{3 %ﬁ pelaﬁng{ gléje%%%dlvatsExample 4,

used —t € next ste Yy puri
excelﬁth}ltlrmrph@l;lr@-\dash;sddnmgea&oﬂmbﬂﬂnblenzo[6]thl ophene- 2- car

' NS R S5 ARDTS it (ot A 6 TR, 35RAAGID. 241 G

1H), bexys,iignaci d di et hyl ami de (0.32g) was dissolved in
met hanol" (16 m) and a sol ution of potassiuntarboiiate
(0.61g) in water (3 n) was added to the reaction

i i T el
(3- CHI&onS)@JdllﬁE‘tﬂof(yf Bérﬁ%ﬁﬁ rTF!Tl%n %&I%H}O‘P@%h\g?%plel%g@aﬁ&e%%eg was

and recrystallized

suspemiéd inndjcidorontetha2e 2501 QﬁdékhiM@eﬁDB@det@)—ZO%ﬂarﬁl thealdll dropwise
341b 4%% (s, IH, 10-12 (br,
with bo§}3x «(100mt) in dlchloromethane The resultant suspension was stirred

at -20P _épflglgl}églﬁgn én(fﬂjlgﬁ m’g{og é¥en7n§ﬂ{ tIr 2 rr%?( u%g s L(t)ul}lec? PnQo ice- co¥ water
and s(lﬁecfferIOOnﬁ a@rcdjnh Ytlipeaturé:- The frodixe W [fdetddina R As Rwith
-pi peridin-|-yl-nmethanone The title conmpound was

wate prepared fromthe product of Exanple 4 by repeating

S of ST 1. BRI €819 9905100

used instead o
(br, 2H).

(3-Chlor0-5,6-dihydroxy-7—nitro-benzo[b]thiophen-2-yl)-morpholin-4-y1-methanone
(3-Chloro-5,6-dihydroxy-benzo[b]thiophen-2-yl)-morpholin-4-yl-methanone (7.7g) was
dissolved in ethyl acetate (500ml) and a solution of nitric acid in dichloromethane M,
13.6ml) was gradually added at 20°C into. The solution was stirred 30 min at room
temperature and then it was poured into ice-cold water and the resultant solid was filtered
and dried in vacuum. The product was recrystallized from acetic acid.

Yield: 4.8 g

Melting point: 259°C

'H NMR (DMSO-dg): 6 = 3.53 (br, 4H), 3.62 (br, 4H), 7.51 (s, 1H), 10-11 (br, 2H).
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Mel ting point: 254-256C 1H NVR (DVMBQd 6) : d =
1.55-1.62 (m 10H), 7.48 (s, IH, 10-1 1 (br, 2H).

WEXANPLIES 1: PCT/F12006/000257
3- Chl oro- 5, 6-di hydr oxy- 7- ni % 0- benzo[ 6] t hi ophene- 2- car
boxylic acid phenyl am de

Chl or o- 5, 6-di hydr oxy- 7-ni tro- benzo
X@‘{Iﬁwp%énghbreaﬁ»gréﬂwdryrexyﬁnmw@m[ inphEhe-2tdarbexylic acid
dletlilj@dTHﬂé”d was prepared fromthe product of Exanple 4 by
epeating the nmethod of Exanple 9, except that aniline
was used instead of diethylamne. Yield: 100 ny

d=7.15 ,
S 6-11\1%6&032}9%-8:%&1'0- ﬁﬁ?&bglgg?}(ﬁlg%%ggp@ogmhc a;,i 1E)t 37
> Ch(o'i? r?;/d&?hg %&Wg% gce @J&ﬁ Rﬁyn%enea’%ﬁ%%hﬁ 3%5]1 (f:32¢) from Example

4, ac@tmnh’ydhdb héml)and@oflcentrated sulphuric acid (2 drops were warmed at 50 60°C
(3- Chleoro)?n6 di hydr oxy 9 nitro- enzg[6 t hi ophene-

for Onf‘c%%o% IeagHinTeixiwe was Peiad info Tuseold whater amhmrmﬂaﬁn\mki The

le 4 by repeating
pmdlwt Z&?rglt hogtlr %?g I’EQ%H{&Q‘S%E%%&“%&% agt nopbenzm c
HNE(BCDWQ dé)e&l—més]t @asHpD. 4<8|(e,t3ﬁ/)l anbna. s (ﬂreim) 53 ny
Mel ting point: 293-294C1HNVR (DVBO-d 6) d = 7.50 (d,

IH), 7.53 (d, IH, 7.72 (d, IH)), 795(d IH), 8.36(s,

5,6- ﬂl@eto%-ﬁglrogﬁ-g-%l'fpdx Rmthﬁoilﬁﬁnte-r%c%bﬁ)z%lﬁ ?(‘tlﬂ dbeah%lﬁgn%e

To the gglnbgmyf }.6-dadetody- bdﬂzm%mﬁmlﬁbnzo[b]thlophene 2-carboxylic acid
O35 L B i BT Lk gt
(o BP0 Ol AT PG e
dryneas:mui duzesl Lurdexjvaausme Atle mbidde B}Tah sedlivédin dichloromethane (3.9ml) and
the solution of diethylamine (0.12ml) and N,N-diisopropylamine (0.5ml) in
dichloromethane (3.9ml) was added. The reaction solution was stirred at room temperature
for three hours. It was evaporated to dryness and methanol (5ml) and concentrated
hydrochloric acid (1ml) were added into the residue. The product was extracted with
dichloromethane and after that it was washed with water and the solution of sodium
bicarbonate. The solution was dried and evaporated. The product was used for the next step

without any purification.

3-Chloro-5,6-dihydroxy-7—nitro-benzo[b]thiophene-Z-carboxylic acid diethylamide
3,6-Diacetoxy-3-chloro-7-nitro-benzo[]thiophene-2-carboxylic acid diethylamide (0.32g)
was dissolved in methanol (16 ml) and a solution of potassiumcarbonate (0.61g) in water (3
ml) was added to the reaction solution. It was stirred at room temperature for one hour.
Methanol was evaporated and the residue was kept in cool and filtered. The solid was
washed with water and recrystallized from methanol.

Yield: 138 mg

Melting point: 202-205°C

'H NMR (DMSO-dg): & = 1.14 (b, 6H), 3.41(b, 4H), 7.49 (s, 1H), 10-12 (br, 2H).
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Yield: 110 ng Melting point: 298-300 0OC 1 NWR (DVvsQd

6) : g =7.55(s, IH), 7.84 (d, 2H), 7.96 (d, 2H),
waeo70108y |1 H). EXAMPLE 14: PCT/F12006/000257

3- Chl oro- 5, 6-di hydr oxy- 7- ni hlr‘o- benzo[ 6] t hi ophene- 2- car

boxylic acid (4-nmethoxy~phefyl)am de

3-Chl oro-5, 6-di hydroxy-7-nitro-benzo[]thi ophene-2-carb

oxy lie acid (4-netb.oxyphenyl) am de The title

K R R B PR AR D TN i1

yl-mdtlrmbhexy- ani | i ne was used i nstead of diethyl am ne.
Yield: 94 ng Melting point: >350C 1H NV\R (DVMsd 6) : d
= 3.74(s, 3H), 6.88 (s, IH), 6.92 (d, 2H), 7.62 (d,

- Chidipray f/aibey T hire Do e bjophlh -y fiperioid -yl methanone

The titl Bcanpouhd Svad ipretahmixiyerd -t produdiefi Femapleet isnepsaingtthomethod of
of. 4- bronoyeratrol.e (2 i.n acetic acid. (50m) was

Exariplg SgSHRPHE L e ?ed&e%%ﬁl)mst?a@ SE#RIeG at” r oom

Yield:erpepgt ure for 30 mn and then the reaction solution

was poured into water. The resultant solid was
Melting poamted54-28656ed with water and dried in vacuum 1HNVR

'H Wﬁ@dggg =,:1r.§'5_.§.562((%1’, 186,172 82185 103 or, 253( S

5, 6~Di met hoxy- 2~net hyl - benzot hi azol e

| - Brono- 4, 5-di net hoxy-2-nitro-benzene (10g) was
EXAMPp4Nte 3-Chlovo-Sitdilydr ¢:507Hnjtro-benzd] 2] thisphened-carkoxylie acid

s added the suspension of sodiumsulfide (5g) and

phelg'ﬁi"fl (0.65g) in ethanol (12m ). The reaction mxture

was refluxed 1.5 hour and then the resultant solid was

filtered and washed with hot water and ethanol. The
3-Chloxo-§,6+dibly dwesy<S-uitrd-benze] »lbhigplhen ec2-caiboxyBOatiyl paedylamide

tanhydri di (35m To th i d I
The S LERINRE esat aufe Lo dher ol R ER S AP rraliag g thetnod of
Exarhple®, bRiEpethat atiltnd Wis vsed Mskead OF @ethyldhiber i ng of f. The
resi due was evaporated to dryness. The product was

Yielgs 440fmed by col unm chr omat ogr aphy usi ng

Melting point: 288°C

IH NMR (DMSO-dg): 6 =7.15 (¢, 1H), 7.38 (t, 2H), 7.52 (s, 1H), 7.70 (d, 1H), 10.37 (s,
1H).

EXAMPLE 12: 3-[(3-Chloro-5,6-dihydroxy-7-nitro-benzo[s]thiophene-2-carbonyl)-

amino]-benzoic acid

3-[(3-Chloro-5,6-dihydroxy-7-nitro-benzo[b|thiophene-2-carbonyl)-amino]-benzoic
acid

The title compound was prepared from the product of Example 4 by repeating the method of
Example 9, exéept that 3-amino-benzoic acid was used instead of diethylamine.

Yield: 53 mg

Melting point: 293-294°C
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tol uene-ethyl acetate-acetic acid 8:1:1 as the el uent.
IH NWR (DMSQd 6) @ d = 2.72 (s, 3H), 3.81 (s, 3H),
w@282/0(®85 3H), 7.44(s, IH), 7.56 (s, IH). PCT/F12006/000257
2- Met hyl - benzot hi azol e~5, 6-g%ol
5, 6- Di et hoxy- 2- net hyl - benz0t hi azol e (3.9g) was
IHN%@ uxed with 47%h dr?brom' C _aci dzé40me for four
KOMSEdoks 17 GOk 14 T2t €l LB - 8 (o d HlntiR¥(dy By 8R6(s, 1H),
10.58-t4, NYR (DMBd 6) : d = 2.66(s, 3H), 7.21(s, |IH), v

7.33(5, IH), 9.23(s, 2H)
2- Met hyl - 7-ni t ro- benzot hi azol e- 5, 6-di ol

- | - hi azol e-5. 6-di ol was di ssolved in ethyl
EXAi‘@Efg% éﬁzy-ﬁé?}m pstihyroxy7rnitrohgugzofAlthiophene-2-carbonyl)-
amin%—%'@h%i@ hane (2M 0.38m) was gradual |y added at

20C i nt 0. e solution was stirred 10 mn at room

tenperature and then it was poured into ice water and
e trac_%eq?‘gj nto ethyl acetate and evaporated. The
4G blgre-ondibydrex-7-vitronpenznlblthiophenerdtcagh emily aminal drenzoic
acigt ol uene-ethyl acetate-acetic acid 8:1:1 as the el uent.
Yield: 75 ng Melting point: 2190C 1H NVMR (DvsCQd 6) : d

The titleonpopiad waislpreparddIrdrs thelprdduct Of Bxdfpl® 4(Byrrepedthg the method of

Exampie % elﬁi%ﬁlg}gb’i‘}x‘b@n?i’wﬂt%@iﬁ arid syas vt iwptsadoLdigthylaminghol i

Yield2146 wlgret hanone
5-[1-(4-Benzyl oxy-3- met hoxy- phenyl ) -net h-(Z)-ylidene] -
Meltipg phingx298-300°C

' N RSRckoet & 50r i THH. Lelld 2FcT oo [ a8, Hhb (k-
rhodani ne (16g) and sodi um acetate (36g) added into.

The solution was refluxed for one hour. The reaction
EXANBILE (14 h3+(eldopw f16edihy éoxyWaniéra-bditee [/ thibphevses2-carboxylic acid

' d wwth water and dried under vacuum 1H
“@ﬁk‘/&’?hﬁ&ﬂ%ﬁ% d = 3.83 (s, 3H), 517 (s, 2H),
7.15-7.22 (q, 3H), 7.33-7.46 (m 5H), 7.60 (s, |IH),
3'05;3614"0(br' H—.Igf. . o
3-Chg°zy- o-gihygk a3y 7 guiroshengeilthiophsaerdtoarboxsdicain -methoxy-
phengl)ﬁ’tﬁi(ﬂ: _
5-[1-(4-Benzyl oxy- 3- net hoxy- phenyl ) -nmeth-(2Z)-ylidene] -
The ttletchinpround wias prepaid frof: the@rd@8Y)f Buuhrile 3 MyNeydating the method of

raed at 8 for one .hour. Next the solution was
Bxanff ' ioety ﬂl@%génatﬁ?a%alaﬁ%wgﬁ BRSO T ERARIARTES Ut i on
Yieldf 2981l ) . The reaction mixture was stirred at room
Melting point: >350°C
'H NMR (DMSO-dg): 6 = 3.74(s, 3H), 6.88 (s, 1H), 6.92 (d, 2H), 7.62 (d, 2H), 8.46 (br,
2H), 9.82 (br, 1H).

EXAMPLE 15: 2-Methyl-7-nitro-benzothiazole-5,6-diol

1-Bromo-4,5-dimethoxy-2-nitro-benzene
To the solution of 4-bromoveratrole (20g) in acetic acid (50ml) was added 2M nitric acid
(48ml). It was stirred at room temperature for 30 min and then the reaction solution was

poured into water, The resultant solid was filtered, washed with water and dried in vacuum.
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tenperature for one hour. The solid was filtered,
washed with water and dried under vacuum 1H NWR

wo DvErws®s) : d 3.80 (s, 3H), 5.14 (s, 2H), 7.RdFF1206/000257
(d, IH, 7.26-7.46 (m 6H), %70(5 IH)
6-FVdroxy-S-nEthoxy-benzo[G? hi ophene- 2- car boxyl i c

1 |

1 N3 TBMSO-d0ns 57555 (a3 HRb GH06. BRLAVIS(S 2Hhek 636 oHacr y1
c acid (21g) and iodine (21g) in tetrahydrofuran
(300m ) was stirred in 60C for 15 hours. Then it was

56-Ipmﬂtbttkyi-2+trmthymlmnz()ﬂnﬂz)oland 12Qg sodium bisulfite was

1B R B or gy DB B P BRI copmeOLabED. To the
reactihafRk e svad addddate pl)é%)@l%”&?@it dodhglsinas gcgﬂ b g | élﬁ?.ﬁgb 85 g) in

and stirred in roomtenperature for on
ethangd (1 2anIhaldefrpaction axxtiwmwhertfiiked 1 fdoer amhheld thieardsulitactesolid was

ﬁlter?@éﬁ‘rﬂ"\gb E%&'%Mﬁ I{OB)MQ% Qgg %Ehgngl ’%_61 Séty(s?gd zNB, slupﬁjdg Wl(tﬁ acetic acid

(60m1)Par-at:&aidhy(dbidi (3BhI)1) To-thly ShispiiysiSn Wad g@alyaﬂzraaa&d 2nb (16.6g) and
enzo b thlophe 2-carb oxylic aci

the sgsPepsioLwgs HirFRdiat 69&?11 brapRestture: fay b%mbefQI%félﬁmwff dhe residue
was &aptafed 16 g}yn\é@sSTﬁié ﬁhc\’texgas ﬂhngite ﬁ)b'o G %‘rﬁ}&é} hg%l(e‘lgt?g{%p}ly ﬁsmg

a sol ution of nltr acid i
toluene-gHy) aombase- g}eadaalldl&yl Aadéit alter®OC i nto. The sol ution

1 NS M 7 e kT Gt » R . Sa. bl . 35, 10

washed with et hyI acetate and dried under vacuum 1HNVR
(tDNBOdGZyj: d = 96 (s, 3H), 7.95 (s, IH, 8.05 (s,
2-Methyl-bepzo @leeiétﬂwlw 12.8- 13.6 (br_, I H) .
5 ,G-qigﬁg?ﬁ?%—?ﬁ@tﬁ?l@?gtﬁ%a%ékr@ tdg?w%? Pe%l%g( 6& h[h %9%5‘&0%6%%ﬁc”5’cid
(40mb-fbiy fivuo kyurS.-Thetsotiat wvas filietedamd eifize hﬁdlér%anﬂﬁne 2- car box

1 i.d 7q9)_was_dissol ved in toluene m).

HNW@?@S TlﬁSér g@(ﬁ%ﬁgﬂ%ﬂﬁdﬂh Kﬁé(%ﬁhﬂ%&r%ﬁ de (4
drops) were added. The solution was stirred at 80C for
two hours and after that it was evaporated. The

2-Metley: Tnisroshenzotlbiazile-Seb-divd 0 di chl or onet hane (45nm ) and

2 iRl S St O ikso o e il g i
in dichloromethane (2M, 0.38ml) was gradually added at 20°C into. The solution was
stirred 10 min at room temperature and then it was poured into ice water and extracted into
ethyl acetate and evaporated. The product was purified by column chromatography using
toluene-ethyl acetate-acetic acid 8:1:1 as the eluent.
Yield: 75 mg
Melting point: 219°C
"H NMR (DMSO-dg): 6 =2.73 (s, 3H), 7.63 (s, 1H), 10.1-10.9 (br, 2H).

EXAMPLE 16: (5,6-Dihydr0xy—7—nitro-benzo[b]thiophen-Z-yl)-morph01in-4-y1-

methanone

5-[1-(4-Benzyloxy-3-methoxy-phenyl)—meth-(Z)-ylidene]-2-thiox0 thiazolidin-4-one
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overni ght. The solution of water and 2M HO was added
to the solution. The solid was washed with water and
waledogdissier vacuum 1H NVR (DVSQd 6) : d = 3.PB71I/f12006/000257
4H), 3.69 (b, 4H), 3.95 (s,2§l—|), 7.73 (s, IH), 7.87
(s, IH, 11.0-11.8 (br, IH).[] i oon 2yl ol
5, 6-Di hydr oxy-7-ni tro-benzo[ 6] t hi ophen-2-yl) - norphol i
4-Be -YAQW%-@#;@W%;‘??@Z@@@WE (B38) v3s dissolysd irracatic awd kg ofid then
ol =P . i R l.- (L was
h A
thoddti ABOP A sotlun Bthatd bldeadiol P ThE QA Mot Witk aMes o e
hour sHagadtionsolutier twaa ipowied unto twaterhThe sodid W4k ﬁlh?dgcf)d, WaiShed with
dual.ly ;added i nto the solution. The reaction
Wate%n?(]tdé%g%ggwa@wxed for 2 hours at 110C. To thef7vv_arm
H NMR @MS0-(1§05 ©)3. 8013111 8. 1788, Afded sther of XENrLe32h 46¢8, sm),
ndggoncen?r at ed hdydro)ghl \gf(?c acid (1: 1$H atn{zlf t%en I {( )
7-60%8§H§t1i3r(}'é4}0ébf,|15bmterrperature for one hour. The

solid was filtered, washed with water a_nd treated with
diethyl ether. Yield: 114 ng Melting point: 266C 1HNWVR

(Z)-3((@P\mm&)xy:-}ﬂleﬂl&y@ﬁdl?l)-ﬂhﬂerca}t@&cfg?& atid, 7.64 (s,

7,72 (s, JH), 10-11 (br H) . MPLE 17: =

5‘“'@%@ r%&(g‘?thf)-x iherlhBrFoZantidpes et thiarelidiytiane (38¢)

and 23V NabTBAREY Wptitedn SHROKY-RERER %9{@3 s;ffaﬁ&lﬂ G 8bS1Ld BMooC
of 3-et hoxy-4-hydroxy-benzal dehyde g) I'n

and prunqd lovdy fytp oM Miisdktiod (NOIM1). s reactidn alikyregaesdirdd dvkoom

' X n nd, t he enzyl chlori.d

temp 3 15 L 2 SRR DB NBE Wb and e uncen
vacuumxture was stirred at roontenperature for a half an
1 ur and for 2 hours at 6C0C. The sol ution was poured
H @M@@c@ﬂ)bﬁ Wt (A1 - 1468 28Rt T.aé176l6 (i 1H), 7126 hg6 (m, 6H),
7.70 @ 1gy.- The organi c phase was washed w th water and 5M
" sodi’'um hydroxi de and then it was dried and evapor at ed.

The product was recrystallized fromtol uene-hept ane.

o Rydfoy Caletbiash o g1 higohong-2-Garbasviensid m 719, o b3

(2)-3{(3-Behb)lox 13 BRatENyenSh SLRBUp18- Al ifc e RERTS H8N¥ERe (21g) in
tetrahydrofuran (300ml) was stirred in 60°C for 15 hours. Then it was poured into water (1
1) and 120g sodium bisulfite was added. The product was extracted into ethylacetate and
then it extracted into sodium bicarbonate. The water phase was acified by concentrated
hydrochloric acid and stirred in room temperature for one hour. The solid was filtered,
washed with water and dried under vacuum.

'H NMR (DMSO-ds): 6 =3.83 (s, 3H), 7.29 (s, 1H), 7.45 (s, 1H), 7.89 (s, 1H), 9.70 (br,
1H), 12.8-13.3 (br, 1H).

6-Hydroxy-5-meth0xy—7—nitro-benzo[b]thiophene—Z-carboxylic acid
6-Hydroxy-5-methoxy-benzo[]thiophene-2-carboxylic acid (3.2g) was dissolved in ethyl
acetate (200ml) and a solution of nitric acid in dichloromethane (2M, 7.7ml) was gradually
added at 0°C into. The solution was stirred 30 min at room temperature and then it was
poured into ice-cold water and filtered. The solid was washed with ethyl acetate and dried

under vacuum.
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4- Benzyl oxy- 3- et hoxy- benzal dehyde (20g) was di ssol ved

i n dichloronmet hane (100m ) and a solution of nitric
wa@edod/oreeszli chl or omet hane (2M 200m ) was gr adued1/§¥12006/000257

added at a tenperature unde 300C. The sol uti on was

stirred at roomtenperature §or 10 mn and then it was

e NRRRESR: § Rrcteutitiy e D9 S8 (eltr | G200 11D, 125

13.6 1dyied and evaporated. 1HNVR (DVMBO-d 6) : d = 1.37
}ﬁs {—D 4.25 (g, 2H), 5.34 (s, 2H), 7.36-7.49 (m
7.82 (s, IH, 10.19 (s, IH)

<6-H§d§g&%¥*&§gpx¥; i e b Eig B RGR 2 Mt lns ) mgganone

-Hydr@@os-mﬂmwﬂaﬁ@wb@nﬁqbgm )2 8606/ M0 QeI (R FePdras dissolved in

drochloric acid he reaction sol uti on was

toluepp {4 b g 2@10ﬁ6®(152m L 1‘{ Nedimeihytfpmpemids (4 drops) were

addeg \ ’ﬂ?eﬁsroﬁltt%?lﬁ’&eag sﬁlrf%@ 3%8:00 g"}g{ u%i %u?dj %e\g@wlt \gg’sloqvl\égora{eg The
resid§® euay msémdédiﬁtdiﬁclﬂﬂfbn@&hﬂief(ﬂﬁﬁ R\&h& i oepAdNe (DA PdrdC

The resultant solid was filtered and dried under

tnethYb?lémmﬁ{ 1.2mEperdgdoiBereagiion selutjorgwag gtirredaf room papnpegature
oven?é%t gr gtﬁ}lﬁ(_ﬁh ofiwhter shd2M 1 wddadadPioliRe SStutidd Irhe k8t whs
washBd mmméﬁelﬂanﬁﬂhedmd& vaedimi t r o- benzal dehyde

d (tyo- | dehyde (1.
' YRR GoC G ARt 0B 080 Vit b e 1R 767 s 1,
11.0N1 g bE 1801 d in dichl oromethane (2M 13nl) was

gradual |y added at a tenperature under 30C. The
solution was stirred at roomtenperature for 10 mn

6B it RO B2 TR BHOURGH Framedifopg.
(6-H9drbﬁ¢5&ﬂ§fh@&&ﬂp-ﬂftﬁi-ﬁéhzoPﬂj’flﬁ@hém-ﬁloﬁ)hohnM-ﬁ thethindre (1.0g)

was thﬁoll\zpdgn ghg(?qtp@;@ye 7} 1311}“;1411 quﬁe@ g@ﬂ)oeé]ﬁy@ wto. Next alummum

tnchﬁ&n% g@ﬁ‘@%aﬁ ?‘M‘ﬁ%’ gﬁ%@g&u&& %Eﬂ?g ?%;@83 ?]s refluxed

for 2 hoarsi al el(Q"iD fTo)thaveten Fition 66 22 sbiatibs Wag'@ddldﬁlethé ﬁﬁﬂﬂiltwf ice
sol ution was added di ethyl ether (100m ) and then it

and cpeenkrteddydigchlorigacior(1d @nd thes dow emstmgedabyaoae tenpgeature for one
hour SPAdolif Wa@stefal ®dsHRB iRy FRQF AlEikated with diethyl ether.

Yield: 114 mg

Melting point: 266°C

"H NMR (DMSO-de): = 3.65 (b, 4H), 3.68 (b, 4H), 7.64 (s, 1H), 7.72 (s, 1H), 10-11 (br,
2H).

EXAMPLE 17: 5,6-Dihydroxy-7-nitro-benzo[b]thiophene-2-carboxylic acid

4-Benzyloxy-3-ethoxy-benzaldehyde
To the solution of 3-ethoxy-4-hydroxy-benzaldehyde (83g) in N,N-dimethylformamide
(400ml) was gradually added 10 M sodium hydroxide (55 ml) and then benzyl chloride

(60ml) was added at a temperature under 40°C. The mixture was stirred at room
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1H NWR (DVvsQd 6) : d = 1.26 (t, 3H), 1.43 (t, 3H),
4.36 (m 6H), 7.70 (s, IH), 10.05 (s, IH).
WG 2@7D1@8hoxy- 7- ni t ro- benzo[ 6] t hi ophene- 2- car bPXE/FI2006/000257
acid nethyl ester
4, 5- Di et hoxy-2, 3-dinitro- be%%al dehyde (1.53g) was
d| ssolved into N, N-di nethyl formam de (6m ) and then

tempggafg for el Jrelpuaend for 2dwhs) at GREC aHeslutipn; Véqsmpumqh ipte ice-
cold %&e@% Qta\ﬂa%xﬁgcq gwitﬂ dfeg{ﬂ oftidr, tIhh% toEé%%@ %/%l %heﬁ 'with water

ure was lrre over ni
and S‘N{Isbmnﬁﬂhﬁ]mklda&’ﬁbuﬂem&tms Rribd dndm%dp}bireftsﬂ)f frhﬁpﬁtﬁl.ugtl\ivhdﬂm
1.39 (t, 3H), 1.44 (t, 3H), 4.24 (t,
fecryé'%\{szeﬁgfé’gl ko&lensﬁfpta%e 08 (s, IH), 8.19 (s, IH).

-7 r I |
aC| MBS Dg);txhog(gug %ﬁfggéqg@fyfs@af@%ﬁ79@(@q&% 784.7.53
(m, 7]H)h98§|ﬁfer1é1)2 carboxylic acid methyl ester (160ng),
hydrobrom c acid (8m) and acetic acid (8m) was
refluxed for 6 hours and stirred at roomtenperature

4-Bezy6xy-§lethoxkiBn§ipo-henidelydet ered and washed with a
sol ution of acetic acid and hydrobromc acid (1:1) an

4-Bepgleny-3 -*PH@XW@@@&Q@W@%@P&W% iggolyesely dighdprpomethane (100m1) and a

solutﬁﬁi%t‘ﬁ%&r delg \@h%rﬁlﬂ;at%grlé@ﬁ Coe lf \?%5593%@]{ ’fdg ({'%[7 71

tempbﬂa‘)ure X dYBIOEC 1Bhie solution was stirred at room tem gerature for 10 min and then
6- Di hydr oxy- 7 ni tro- benzof uran- 2-car boxylic acid
it wammmgi H}ﬁ@l# @Exepld water Hidweybeanieplisn yigs washed with 1M sodium

T %?M I was di ssolved in
hydr cglr{i)lgrlrtglta anexﬁ)ggé?ﬂdgg&%gf \faﬁ%a%%dm chloride (34. 1
HNMR@MS&Ed@chHﬂ 3he) IHpe26i(quid), T13d (s,2H) 7.864 .49 (i, $ID), 7.82
rr roomtenperature for 5 hours and then
s, Hﬁzﬁlng (f' nﬁ'ﬂm dic ice water. The dichl oronet hane | ayer
was separated and the water phase extracted with ethyl

acetate. The conbi ned organiclayers were extracted
5-Ethﬁw-hmmm-2-nmh@bmaédeMﬂase was aci di f| ed with HC

| pi:tate duct . was

B RS B A L LB o DSBS g

concentehtedl Wdlrdchlordicid @0hl). (Ee rdabbion 501111?01{ Was tefthxed®0084 G6urs.
IEI), 10.4 (br, IH), 10.52 (br,_ IH), . o

Thenhgeaioierwys SrapgEicshly dnmsts #hihe Essidae den digsolved in diethyl ether.

The product was extracted into 1M sodium hydroxide and acidified with 6M hydrochloric

acid. The resultant solid was filtered and dried under vacuum.

'H NMR (DMSO-de): 6 = 1.37 (t, 3H), 4.20 (q, 2H), 7.33 (s, 1H), 7.57 (s, 1H), 10.15 (s,

1H), 10.6-11.2 (br, 1H).

5-Ethoxy-4-hydroxy-2,3-dinitro-benzaldehyde
5-Ethoxy-4-hydroxy-2-nitro-benzaldehyde (1.6g) was dissolved in dichloromethane (30ml)
and a solution of nitric acid in dichloromethane (2M, 13ml) was gradually added at a
temperature under 30°C. The solution was stirred at room temperature for 10 min and then
it was poured into ice-cold water. The organic phase was washed with water and then it was
dried and evaporated.

'H NMR (DMSO-de): 6 = 1.41 (t, 3H), 4.32 (q, 2H), 7.56 (s, 1H), 9.93 (s, 1H).
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2, 4- Di hydr oxy- 5- net hoxybenzal dehyde (6.0 g), benzyl
brom de (9.7 g) and 1, 8-
waelr@zabiosycl o[ 5. 4. 0 undec-7-ene (8.6 g) in PCT/F12006/000257

N, N- di et hyl f or manmi de (30 were heated at 100 OC
under nitrogen for 5 hours. After cooling to room
tenperature, 1N NaOH was added and the m xture washed
with ethyl acetate. The water phase was acidified with

45-Ib‘i@[ho§9-d.’ i-hﬁuﬁbfﬂ@n%ﬁd@hfdé’\ﬁs filtered. 1H NVR (400 Mz,

3H), 5.16 (s, 2H), 6.65 (s,
3- Ethqx)y -4- hy xY- %,3 dlmyro-lxenzﬁdmyde (3. W 2)SNIN-dirgetbgl fgrsnamidd (35ml),

KaCOSCEETE] il b rppidn COmbor s K en a4 pyecTs theessgon soluion

was sddey ldiegisl et‘her (IOOml) and then it was washed with water and lM sodium
4- Benzyl oxy- 2- hydr.oxy- 5- met hoxybenzal dehyde (2.9 g),

hydr@flﬁwl‘hsrse B 83 deed andevgporeg.
'y N'Mﬁ(ﬂlvfs@ﬁ ))[ cl 1%%33199(,3@%3?3 06 E‘ﬁa%%gh 7d”(f01&6)C10 05 (s,

N, N-di met or ma
1H).under nitrogen for 5 hours. After cool ing to room
tenperature, water was added and the nmi xture extracted

with ethyl acetate. Ethyl acetate was washed with 1N

- ted t
5,6 %i?gﬁé?:d"‘?%%[bﬁﬁb%ﬂw'&%@%&@ %&Hﬁ%fé&i"t f:-‘ 3H0

4,5-Dyiethopy-@Aydindro7lgengaldelzyde (143 g)swz(sqhssgl—vedgnw I‘Q,M}nethryl@&namﬂe

(6mif Snd AEN H}fﬁ?y%ﬁlo%%c?l?a‘i%(.lz'gﬂﬁ&vg$ ﬁ}d_eﬁ'.) TridihgtBmér (2'6M1) was added

in cofid Beathe ydaction Soluthinh Thy hexincd wiissstiridd oaemiphy.| Tie satitGvas filtered

t byl . .
and ‘(%shsééwgfilﬁilyd@emwpaw%t hoxyphenoxy) acetic acid
1 L
HN%EI’@%al\/ﬁﬁj 80): § 15393? %44 @, 3(1;1),(%_2%%, 551), 428 (q. 3H), 8.08 (s, 1H),

di a blcyc 0[5.4 éc- 7-¢én

8.196silH).(0. 026 g) in N5Nd| met hyl formani de (8 ml) were
stirred at 100 OC under nitrogen for 5 hours. After
cooling to roomtenperature the m xture was poured in

- g K red. 1H NWVR
5,6 mga%ef nﬁﬁﬂb&x’i‘z%[ﬂ’tﬁﬁbﬁéﬁ@i %aizlﬁﬁ(yféh h&? AR

5,6- ]Q]gthogy-ly -IllWQ-bWO&ﬁb]ﬂEbphejle'Z cm.rbdz()yhc seid Snqtlay] etel ( 161011@5,

L H) . - 7,50 (m. 7.62 (d, JH .J 0.8 .

hydf@?%%% Z%Tﬁie?%%?yé ”élﬂ%%r%% rﬁﬂ%gﬁdéjm hows ghd %%@hroom

tempefihge oRanLHt. ms&d{r%b GX¥iee RA@ LA \witles Belibbn 6f /Ciidlacid and
et hyl ester acetic acid (45 nm) and cone. HC

hydr‘etmmf:ﬁ 3cidyei b aglduwa?t%rd The pwdugiayasgecrystsllined from\agetonpitiiles
Ylel@%qg and pH adjusted to 3 with NaOH The m xture was
xtractted with ethyl acetate. Ethyl acetate was dried
HI\KMRIGD]\&EM anrd ev@pbHR I8 (501 Hly, y0-d 3 br, THY, 1B-0316¢br, NER
recrystallized fromtol uene.

EXAMPLE 18: 5,6-Dihydroxy-7-nitro-benzofuran-2-carboxylic acid

2,4-Dihydroxy-5-methoxybenzaldehyde

2,4,5-Trimethoxybenzaldehyde (20 g) was dissolved in dichloromethane (20 ml) and
aluminum chloride (34.1 g) was added in small portions. The resulting mixture was stirred
at room temperature for 5 hours and then poured in acidic ice water. The dichloromethane

layer was separated and the water phase extracted with ethyl acetate. The combined organic
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1H NMVR (400 MHz, DMSO-d 6) : d = 1.32 (t, 3H, J 7.1
Hz), 3.82 (s, 3H), 4.31 (q, 2H, J 7.1 Hz), 7.07 (d,
WO 20781089 Hz), 7.20 (s, IH), 7.58 (d, IH J OPOI/Fi2)06/000257

6- Hydr oxy- 5- net hoxy-7-nitr ogpenzof ur an- 2- car boxylic

acid ethyl ester

6- Hydr oxy- 5- net hoxybenzof ur an- 2- car boxyl | ¢ aci d_et hyl
layerg &E%? eﬁ&%@@fﬂ%ﬂﬁ%ﬁ@@o Rewatepplse wias pidifiad wigh & and the

iBfsk | oyl 1N
N I T M I R St
H NMIR (4@ Mitre DNISQ ulsp dpotir4 ¢, BH). @4l @alH),.7.h@, 1H), 9.96 (s, 1H),

i C r t ha | ayer was separated and the water
10'49?1‘3@2&;@a@f’g?)wm ethyl acetate. The combi ned
organi ¢ phases were dried wth Na2SO4 and evapor at ed

to dryness. 1H NMR (400 WMHz, DVMsO-d 6) : d = 1.33 (t,
4-Bengyloxy-2-hyduexy-5qnethoxydenzaldebydss (g, 2H, J 7.1 Hz),

2asiyffks s gt il o olbotot Mol B 15
diazabidstyhof By EndeeTharey(8.8 g it NON-dinethf ifsrannade @ohak whdre heated at
100 B e T v AP o N NaOH vas ade
and thé hi¥k @R W8sHSa i PRyl ia&t&{le?fﬁ&fz&’c@?%ﬁh%@é %‘vfaé FeidiffthwilPECl and the

added and the m xture stirred at or 24 hours.
precipifete Wagtfilieeednas poured in ice water and the

' R AR O PSR PSR B Akt BoatE et GrBaf s .
7.36-0bEs@s SEBI £0.02 (g UH) 106882304 and evaporated to
dryness. The product was purified by reverse phase

col um chr omat ogr aphy usi ng net hanol (1% in

i , , CD30D) :
(5B TR AR R PR e W G gl 2D
4-Bedz 6o Pahgrdioxy-52methbiyblenzal dehtyde (he g¥, efhyl bicswizbétazdR 3%) and
L5 i R i e BB ROy PBrap o st
at 100C fhdef ARFogehir FMFrs3 A ¥ cHERth r¥@A téﬂ}gf—ﬁgtu‘%, 2l WaQBdded
O NaNQ2 (3.6 g in 20 M of water) at 5 0C and stirred

and theypixtupretected véthit epqteim Bibyladetate weswhshed svithiol MANROH and
] . at | d solution of Na2S2
1NIIFIJ¢Eggl?%yl@rlg%‘é@gﬁ%ﬁﬁ{aﬁﬁiﬁa%ﬁ%hydr ate ( 11.6 g in
"H NMR (A00a¥IHmg DMIO-agl  sul. phty $EL, 57.0)HA) 8. Ke B3 Ep) 41t 3 g;nz{{ J72
a

7). £ 38 B S2 6 PES AT I 90,7 1 {5, Bibd Sond dmci 4825 (s, 1ED.

wWith concentrated HC . The precipitate was
6-Benzyloxy-5-methoxybenzofuran-2-carboxylic acid ethyl ester
(5-Benzyloxy-2-formyl-4-methoxyphenoxy)acetic acid ethyl ester (1.5 g), 1,8-
diazabicyclo[5.4.0Jundec-7-ene (0.33 g) and acetic acid (0.026 g) in N,N-
dimethylformamide (8 ml) were stirred at 100 °C under nitrogen for 5 hours. After cooling
to room temperature the mixture was poured in ice water and the precipitate was filtered.
'H NMR (400 MHz, DMSO-dg): 6 = 1.32 (t, 3H, J 7.1 Hz), 3.82 (s, 3H), 4.37 (q, 2H, J 7.1
Hz), 5.18 (s, 2H), 7.25 (s, 1H), 7.33-7.50 (m, 6H), 7.62 (d, 1H, J 0.8 Hz).

6-Hydroxy-5-methoxy-benzofuran-2-carboxylic acid ethyl ester
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filtered. The product was a m xture of
2- mer capt o- 4, 5- di net hoxy- benzoi ¢ acid and di neri zed
w@e@dootwsst, 4' , 5,5 -t etramet hoxy- 2, 2' - di t hi obi SPOERRO600257
aci d) and was used for next3%tep wi t hout purification.
1H NMR (400 MHz, DwvsQd 6) : = nmononer 3.65 (s, 3H),
di meri zed

3.72 , 3H), .7.29 L , .36 , | ,
SBeiant: s thaxybeizodun 2 eyl sy esr (79 Dompre geid s m)
A2+ f b i | .
and dodc. BED (24%11%69 Saved £139 C‘for:(ﬁg )}(1?/%‘1; %ﬁgéﬁk\%ﬁz ecz Ed %H adjusted

&
chloride 2-Mercapto-4, 5-di net Ic acl
to 3 with NaOIH dihe niiBoureriwas axtractedi witly tthylrdcetated Etl{yl @statk Jvaneried with

d at 80,0C,f or hours. ' The sol a1t d excess

NaoSEERE Sy flortid Bt Bhescre b disn anas nlier o SR
"H NIME (400eVaRd DMISO M, ) 61+ B3VABS3BY RPN E5182ga ) 931 (g, 2H, T 7.1

dryness. The residue was suspended in toluenée (50 M),
Hz), gtﬁ%f@ﬁﬁ: Jh? 82).de2Q 6418). ##8 (dabHab@@ddz)and t he mi xture

heated at 65 OC for 2 hours. The m xture was

evaporated to dryness and the residue used for next
6-Hyslrexy-Sindthouky-{FuritrHsmizo furan-2 e akbbkyl# QRidVEihyl EVEO- d6)

=3 84 (s,. 3H), 3.89 (s, 3H),. 7,32 (s, LH, 7.79 (s,
6-HY3W;‘¥- f,ﬂét-h%?‘W%W@f-ﬁ@§§§xlwgqmthyl]qséegw g_imas élssﬂh(éesd to
dichiroakdieme 30 fdyuld e SoidiisEdnaiBens Q%*.' 1;&@{%33@& dchRrnethane

g) was dissolved in pyridine (30 m hyl am ne
(6.4 mPavaserret atkaftes 10 nihuigatheanisibue pdired in ick waterwilse

. ' f d . Eth
3 ge Bk SO RSSERE Bl a3 i b B AGEe oe
combi@ddedrgariit piydsc@seicadriedwrith MEJSEY andl bhaRA&Dh @fess,
1 aporated to dryness. The crude product was purified
H NI P00 M FieDISdk At 30ttty Wik Hoh(sadl, 486y4, 28, 1 7.1

t 193 . MHz, DMBO-d6) : d = 3.30

Hz), ?ggt(%l—lbﬁ)’(%%%gg’(lgs’%%r% (s, 3 H, 7. )26 (s, IH,
7.53 (s, IH). _ _

5,6-1)352%@'52, O bénoturmn-Lemboxylid agd' M @20l -3-one To a

6-HyBroRy SLieihb ey -rd o ianz.dldxsat hiiazgyi és-t&gg.z((s%) %ﬁas

) ) 1n dichloromethane (30 m) boron tribrom
dlSSO?Me,d ta fickloremetband andgioeked do ot HaMdprawisibaoitild satutiod th

il 301 St BRI A48 00855 K e
mixtuere & pated it ivedvateresd theldichibRnictsind ket Qghatiteds Thé Wafr phase
was extracted with ethyl acetate. The combined organic phases were dried with Na,SO,4 and
evaporated to dryness. The product was purified by reverse phase column chromatography
using methanol (1%) in dichloromethane as an eluent.

'H NMR (400 MHz, CD;OD): 6 =7.37 (s, 1H), 7.53 (s, 1H).

EXAMPLE 19: 5,6-Dihydroxy-2-methyl-7-nitro-benzo[d]isothiazol-3-one

2-Mercapto-4,5-dimethoxybenzoic acid

To a solution of 2-amino-4,5-dimethoxybenzoic acid (10.2 g) in HC1 (9 m! cons. HC! and
30 ml water) was added a solution of NaNO; (3.6 g in 20 ml of water) at 5 °C and stirred for
2 hours. The diazonium solution was filtered and the filtrate was added to a cold solution of

NayS; prepared from sodium sulphide nonahydrate (11.6 g in 20 ml of water) and sulphur
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solution (9 m, 5%in water) and brine (9 m) were
added. After stirring at 0 OC the precipitate was
wo pdovermes 1THNVR (400 MHz, DMSGd 6) : d = 3. 24 PGI/FI2b6/000257
7.13 (s, IH, 7.20 (s, 3H, ?.53 (br, IH, 10.0 (br,
I H). Acetic acid

(1.5 gl 1ng\?zﬁl—xi é%lpggm hg/ gin 2(5) %(n? ot2’ wsa,tteg)l : g;n?xt?lsenv%fgs[ sjlfrleldsa?trohc:rr? ‘
temperafrDoMelBX i X‘lt%réﬁ%ﬁ%k%ﬁﬂ; F(?&g:teﬂﬂrﬁé@ (64 pr{empl%a%e was

g) was suspended in N rmam de an
filtered. iTdetpydduet wes § Mixtureg)f Qamﬂrmptem §-damettoanbstciolockid 4hd24

eGP, P SRR Pty

Stepwﬂhmtpaﬁﬂciti’tﬁl pr eci p| tate was filtered. 1H NWMR (400
2.34 (s, 3H), 3.35

H N%'R (%qibMHz l?é/}s(@de)F filf mvncsmr@sgg (sHHHD), ﬁd@t(s,cﬁ}?); 7@9 (; 1H), 7.36
[+ f1lisathiaz
(o 118} SRR oo R Y ol B R B 3 & 3
6- acetoxy 2- et hyl - 3- oxo 2, 3- dlhyF;o benzg[rf]lsgtrlaz
0, 21 d th or mam de nor phol i ne
2'ChF E)“i%e"gﬁ 4%@‘"%&@@6’bgglz‘iyn8hi°¥%ﬁ’eym xture was stirred
i
2 Mgl 65 SRCUOTARE 051155 ORUAEL0) L8 Y p1oHRE 100
ml) worgsteagedsyt 30 °G far Dhows (Eh,e BHjent ;dekces, SAEL, were vhpOmated.
Tolughvas dds e sl 300 i s s Vi Bttty The
res1dmeswh§1$u'spﬁid65 nyiohﬁ:ﬁb €30 1ho), mlﬁ.@&l&ﬂﬂ&fhequ 991@1? Was 884, and the
y- - 3- 0x0- 2, 3-di hydr o-benzo[ J] i sot hi azo

Xy-2-me
leﬁFe ge%ﬁpc? st C @OZX?QWSg?hq WIH%T@tW'@ exepatatgd ta drypessrind theresidue
[ ge}pm was added and stirring was
used%%r?tg}l(ﬁsﬁ tgogi)grrhﬁ%aenperature for 15 mnutes. The
"H NIMR (490 MiasDMSD-d¢): 6 w3084 GL3MBBERY (aBieBRasIel, W7H s, 1H).
ethyl acetate. Ethyl acetate was dried and evapor at ed
to dryness. 1 NWR (400 M1z, DvsQd 6) : d = 2.29 (s,

5,6- D&H):tho%?;@n&myu;’éﬂ)zo@sﬁu{z%l-sldﬂ)e

droxy-2-nmethyl - 7-ni tro-benzo[rf]isothiazol-3-0
2- Chlﬁg)snhfgmylﬁl %dm@pthoxybenzoyl chloride ( 5.0 g) was dlssolved in pyridine (30 ml)

and n%ﬂ&;)i%hl ey ﬁr gﬁ IOFMJ? g P %Vésoﬁf%ggxfhﬁzmgwg% ﬁrrgéatzro[)m
tempdratrelfor 2 dayy. Biag abeat @ds alddl0arld@hd RiixtBreiPayWwash&dith 1 N HCI
and Wg]te)é.t ]gtrhsll e\{c\%fc’ate was dried with Na,SO, and evaporated to dryness. The crude
product was purified by flash chromatography eluting with heptane-ethyl acetate (1:9).

"H NMR (400 MHz, DMSO-de): & = 3.30 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3 H), 7.26 (s, 1H),
7.53 (s, 1H).

5,6-Dihydroxy-2-methylbenzo[d]isothiazol-3-one

To a suspension of 5,6-dimethoxy-2-methylbenzo[d]isothiazol-3-one (0.35 g) in
dichloromethane (30 ml) boron tribromide (3.1 ml, 1 M solution in dichloromethane) was
added at -40 °C. The mixture was allowed to warm to -10 °C. Next day methanol (30 ml)
was added and the mixture was evaporated to dryness. To the residue sodium sulfite
solution (9 ml, 5% in water) and brine (9 m1) were added. After stirring at 0 °C the

precipitate was filtered.
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evaporated to dryness. The crude product was purified

by flash chromat ography using ethyl acetate as an
we@bkwentooshd fol l owed by crystallization from PCT/FI2006/000257

i sopropanol - net hanol. 1H NVR, (400 MHz, DVsO-d 6) : d

3.30 (s, 3H), 7.49 (s, IH. MPLE 20:

Hl\ﬁ}g]ﬁgf@ Wzéf%\éﬁg,fgf @2 %ﬁg (sn I3tH|r) o7 ??? ?Sz (1){-1)]7t E(I) ?spgﬁ? 9259/ (br, 1H),
10.0(®x, BER met hoxy- 3- et hyl benzo[ A] t hi ophen- 2-yl) nor phol i n

-4-yl - met hanone (3-Chl oro-5, 6-di net hoxybenzo[
]thlophen2y|)rmrpI|oI|n4yI nmet hanone (3.0 g) from

Acetgg@%) raﬁs ' 3%’%’ S%@Pﬁ?ﬁ%@ﬁﬁe@zoe Byyl estep

5,6-Dihydrox k-2 dnethpibe a8 er
dlfn%lzéonxsflg r 10?%;3?3[&]@?2%&?&@2%@&0&3 g?\W Sﬁb?tﬁg(%lqﬁ R

tormamide and drieioylamare Oid g and é@@é@ﬁd\p@hydlaftml(OtM) were
t
w01 N0 ARBEH 588 SR oTEB B Dl e
watepamthhcpram&ﬂtatnmhs‘ﬁbﬂedny flash chronmat ogr aphy eI uting
MR

' NS GQEEE BV gy 328 34T St B Goptd. g Gavh (s, 18D,
7.944dNH)3- 83 (s, 3H) 3.85 (s, 3H), 7.26 (s, IH, 7.54 (s,

I H).

(g? 6- Di hydr oxy- 3- met hyl benzo[ Z>] t hi ophen- 2-yl ) nor phol i
Acet{%a%%&’é—h@%ﬁ@q 2 etTO{-%ys o—é#tz%iggfdlgg-benzo[d]isothiazol—S-yl ester
To apolbtiapbavetle ytifl Goddetoxlyinmdthyl- 3%6@@%@&%&9&@]13&&%01 -5-y1

(8 M) boron tribrom de

ester b T GRS Bl R/ AS 70 g addeg 206°CTHes mixture
was Mﬁléf 8 °08Sr e 1R Ind Qleﬂvg&ﬂ)e& e 1‘;?9 W‘%tére?igeeéh%kwtgt‘ed A%)éﬁat was

hours at room tenperature net
ﬁlterahd sol vents were evaporated. To the residue sodi um

' NM (A003RR, BN 8 2 ol SR B Gt B0, 399 s, ),

10.74 (5| tigy.ed. 1H NMR (400 MHz, DMBO-d6) : d = 2.24 (s,
3H), 3.51 (br, 4H), 3.59 (br, 4H), 7.07 (s, IH), 7.21
(s, IH, 9.20 (s, IH) 942(s I H).

Acsth el B MR 0 AR SRR Bl e
Toa }dlhﬁl@pdifeneﬁe ydlbl mifydl’m;lyl-mrnéﬂiyl%mbkml—@ df@bé&ofﬁ]lsﬁﬂﬁazol -5-y1
estergd §$ g@l\/l{e}gp%?? efqﬁ %‘1 ﬁ%&&}g?%&l@lg gt;)rwgs a%%leg ar(ld stlrgng was
continued at room temperature for 15 minutes. The mixture was poured into ice water and
extracted with ethyl acetate. Ethyl acetate was dried and evaporated to dryness.

'H NMR (400 MHz, DMSO-dg): 6 =2.29 (s, 3H), 3.29 (s, 3H), 7.73 (s, 1H).

5,6-Dihydroxy-2-methyl-7-nitro-benzo[d]isothiazol-3-one

Acetic acid 6-hydroxy-2-methyl-7-nitro-3-0xo-2,3-dihydro-benzo[d]isothiazol-5-yl ester
(0.046 g) in methanol-HCI (14:1, 7 ml) was heated at 60 °C for 3 hours. The mixture was
evaporated to dryness. The crude product was purified by flash chromatography using ethyl
acetate as an eluent and followed by crystallization from isopropanol-methanol.

"H NMR (400 MHz, DMSO-de): 6 = 3.30 (s, 3H), 7.49 (s, 1H).
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added in small portions at 55 0C. 15 mnutes after

| ast addition the m xture was cool ed, washed with
wWowi021010085 i ed wi th Na2SO4 and concentrated to BCEFI2006/000257

vol une. The preC|p|tated prgguct mas filtered. 1H NWMR

(400 MHz, DVMBO-d6) : d 3.53 (br, 4H),

(br 7.54 (s , 10 5 (br 2H) . EXAMPLE 21:
EX@‘BLB W & 633}hydwxyr3om§élwﬂﬂ[ Fnitri-berze Hithdoplzethb2yPiniarpholin-4-
y]_m@ﬁllaﬂoﬁ hyl ester

ydr oxy-7-ni tro-benzo[ 6] t hi ophene- 2- car boxylic
aC|d ethyl ester

LT
(3-Ohildrevsi @&n(eﬂi—’tﬁcyﬁéﬂzo[B]tlﬁéﬂ}@ﬁ@-ylﬁgoﬂﬂl%hﬂ‘@ @?: nﬁ&lflalrél)ﬁlg gseg% from

1.5 hours, evaporated to dryness and reécrysta
Exanple f wimeahéalumyue (8.2 gband I3NVR (DVBO-d 6) : d = 8. 13

b1s(d%ﬁﬁ%os§]§1:ngﬁ)réﬂaﬁe]d?ghlor%mcﬁel((ﬁl)_'(l P, é) m]l ,é—ﬁln(xetﬁbx;e)thane (100 ml)

were Seffuxbi iy derexgondfon il © hours SD g zefd b ddure ,eﬁraﬁblo(tﬁg ml), water and HCI
ure’ of

met ho i sob enzofuran-1-one A mXx
were JUG6dReTe ALY MM ihs SR N EXEPeigf With G aactaiq, PO apgtate was
driedaind et iormtd A Oéﬁ}égmdg%rxﬁﬁ ct wik fsﬂhﬂ%d ?ﬂﬂhﬁl ér’]]@%lﬁat)&graphy

was heated to or 4 ours
elutingawidh heptangagthylewetated5t5). filtration. The filtrate was

e NEHE PRIBIEE! DR o 5200 B 38t LR fos o i 355G, 3m,

3.85 {sayH)sM/@a(rsﬂHpsrsqc{sva)h aqueous NaOH (40 m, 2 5M
and water (100 m). The organic solvent was dried over

anhydrous Na SO4, flltered and evaporated to dryness
-l BT IAHNRIS 2 st el
Toa s)lutiah, & (Bi6rditriethoxy{3Atnbilylbenzsf b ihibphe-2vy Rinek holih-4-yl-methanone
(0803 s teteqiione 5.1 Dikgd togRIH 4T (A ROk Rt el

dlchlmnm{aﬁé) Waaaded ke 0, I erH@rﬁl&Hfrs WARSTIGdd & to" 5G]

enperature for 4 days. Insoluble material was renoved
temp@ytum \Aftes 2ibonrs afneonf tdmp%atere\m@hmmd)(kﬁjmw was ddded wad snlvents

were ggafpg{aqgcp T%Cthéj ree])%]ltdﬁg 8%@1@1 <aPle & u ion 8% n'ﬁCI 5% thvsatgr va%ls cz::tdded and

I'on "Was
after stirring for 0.5 hour the precipitate was filtered.
"H NMR (400 MHz, DMSO-de): 6 =2.24 (s, 3H), 3.51 (br, 4H), 3.59 (br, 4H), 7.07 (s, 1H),
7.21 (s, 1H), 9.20 (s, 1H), 9.42 (s, 1H).

(5,6-Dihydroxy-3-methyl-7-nitro-benzo[b]thiophen-2-yl)morpholin-4-yl-methanone
(5,6-Dihydroxy-3-methylbenzo[b]thiophen-2-yl)morpholin-4-yl-methanone (0.10 g) was
dissolved to ethyl acetate (60 ml). Nitric acid (2 eq, 2 M solution in dichloromethane) was
added in small portions at 55 °C. 15 minutes after last addition the mixture was cooled,
washed with water, dried with Na,SO,4 and concentrated to small volume. The precipitated
product was filtered.

"H NMR (400 MHz, DMSO-dg): & = 2.31 (s, 3H), 3.53 (br, 4H), 3.61 (br, 4H), 7.54 (s, 1H),
10.5 (br, 2H).
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three times with ethyl acetate (300 m). The conbi ned

organic |layers were dried over anhydrous Na2SO4 and
werapor@sed. Yield: 4.8 g 1H NVR (DVMSO d6) : dr@T/ER006/000257

(2H, s), 3.83 (6H, s).

5, 6- D net hoxy-4-nitro- i sobe%éof uran-I, 3-di one4, 5- Di et

pht Ci was cool ed in ice-water
EXA[I}gﬁrE ﬁ ?&b&‘wadrﬂx- rvétre eél&?ﬁbuﬂlmphéep@-‘(agngyhc)acm]glthyl ester
fumng nitric acid (3.0 mM) was added dropw se. The
m xture was stirred for 10 mnutes and |l eft standing

3,6-Digy dugxyni-nitre-denzo[bjthiophenes?- cbrbaxghaacidl extbyl\m&radded

5.6k )RR Reh DU oblers Er iRty a0 G 2] mippyon

Exanﬂﬂl’h@@dn@}hlon}ﬁl chloBidd 130! 1) inSotharfbl Blml)3bre %éﬂux%d &3 1 3Hours,

evap@aﬁ)?d? grypess ddwervstallized frew-athpsbbnzof ur an- |, 3- di one

Y1e1c5»4@n%mi‘t hoxy-4-ni tro-i sobenzofuran-1, 3-di one (346
8% hydrogen bromde (1.5 nl), Acetlc acid (15

1HNMB (AMSDdnz§ = & 13 @ithy), arennHys), Bi3arHeq), 3348l yer e
heated at 140 OC for 3 hours. The acetic acid and
wat er was renoved in vacuo. The remni nder was filtered

EXAMPDE®D: SId-Dﬂ@cﬁsky-ﬁw&@b%h%JM&n 913.digheiene, ethyl

acetate and met hanol (8:1: as el uent. propriate
fractions were collected and evaporated. Yield: 275 ny

3 7.44 (1H, s), 3.85 (3H s).
56Dém%lk@}é’qﬁoxy%zom{?"ol"(’%benzofur an-1, 3-di one
A mlsmwdfr Jppydiietilk pouzot-atid (10-g) aobmmbm 30 mil) a;mﬂfoﬁﬂsldehyde
m Xxe

I hl de
(25 iy B 11 e spih (avaten waieriad 190 JBomA Y Hopmsoyhen insoluble
t
B Bt ) DB RO i TR ML O m)
extramdu ﬂgsae timgs withtethyl edetaie (F00rm13. Tiewombinsttbrghdo layurredre hashed

NN T T RO .

anhydretmNﬂz(mz;, YiBterellad@evapbidledtoidihes? M) and extracted
two tines with ethyl "acetate (15 m ). The conbi ned

Yieldof9ahi ¢ | ayers were dried over anhydrous Na2SO4,

'q ngﬁérglﬁ*s@ids)?a’ 2R AL Bs 274l 11 4 808 L & 88 BN, 3.84 (31, 5).

4,5-Dimethoxy-phthalic acid

To a mixture of 5,6-dimethoxy-3H-isobenzofuran-1-one (4.5 g) and 7% aqueous NaOH (47
ml) was added KMnO, (4.0 g) diluted in water (125 ml). The mixture was stirred at room
temperature for 4 days. Insoluble material was removed by filtration. The filtrate was cooled
with ice-water bath and acidified with concentrated HCL. The acidic solution was extracted
three times with ethyl acetate (300 ml). The combined organic layers were dried over
anhydrous Na,;SO4 and evaporated.

Yield: 4.8 g

"H NMR (DMSO-ds): = 7.19 (2H, s), 3.83 (6H, 5).

5,6-Dimethoxy-4-nitro-isobenzofuran-1,3-dione
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Yield: 55 ng 1H NVR (DVMBO-d6) : d = 7.42 (IH, s).
EXAVPLE 23:
WG 2@701dogxir oxy- 4-ni tro- 3H i sobenzof uran- | - one PCT/FI12006/000257
5, 6- Di hydr oxy~3H-i sobenzof u?zn-l -one
5, 6- Di met hoxy- 3Hi sobenzof uran-1-one (2.91 g) was
i ssol ved .in. di chl. oramet hane (150 m ) fall owe

4.5-Tuigsthory-Righalisgowid - (epras copled iy isegeaterptly PnP?Oqiqb Bigture of
sulfuielaefd (31 thi) odl %ﬁ{gq{]ﬁ'fc%ﬂﬂ)}d’iﬁ[é v@ﬁqgée(ﬁ&%s%sl%.eTH@ﬁ%&ne was

. hitrogen atnosphere. The nmixture was slow yallowed to
stirregefor @manuiesdnd lef standimgifemideminutaseAamicture of brineahd ice was

sadef 0 s A ool ol Pt B RSB W etranc
Yield:&9%6 pder was m xed wi th 5% aqueous Na2SG8 (20 m ) and
o brine (20 m) and filtrated. Yield: 2.31 g 1H NMR
HW&@H}S@-@:@%@%(@ 141 GE 5).4.0603H 8); "bs), 7.09

(IH s), 6.93 (IH, s), 5.17 (2H, s). Acetic acid

6- acet oxy- 3~oxo- |, 3-di hydro-i sobenzof uran-5-yl ester
S5-Hy @ pxy-b1fiethoky-dridkno-isébénzofimna-df3sdinnel - one (2. 26 @),

s 613 PEous a1 s Sime L sl el ikt edromide (1.5 m,
AcetyWydl(1i5381 %ébé@??gga@hr%l?nmaﬁiﬂﬁl BBhidd @7 nesBi e ﬁéat¥¥g§t 140 °C

m xed with water , filtrated and and washe
for 3\djours. e agetic vicis and vgat@svay rémorgdRn (VBNBOTHE remaigderpy@ifiltered

thrm%hg'blic?l)ﬁgll IZS%?g‘]' a %lé}d?.lxes 31’ toﬁlgrdfé% e&%{i—'ace%?té ar‘12d r%g'th(ag’(')_f’ (8:31): 1) as eluent.

etic acl

Appophiyd fiaxtios:-were cbllectéel mdvapdratedenzof ur an- 5-yl ester
. Acetic acid
Yielg 2{c Mxy- 3- oxo- | , 3- di hydr o-i sobenzof uran-5-yl ester

41 NOVAR Vas). § i [ kyret hyl f or mam de (100
H m )@g@g%@@ﬁﬁ%gﬁ?,&%%@%%ﬁm ine (1.78 m). The

solution was stirred at room tenperature overnight
ol l.owed, by concentratiop,in reduced pressure. Ethyl

56 D0 Db Pt doi ho r enai nder . The
5-HyE GG -mefHORG - Ma®-1WeteRestufanol  3-divms ((1/\1 g lﬁig? i h®ride (80

aqueous HCA " (50 m, 2M and brine (50 . The organic
mg) was pérad widls ey} asgtasy SrmBnfyidiesud Shaddoethyl peatase Eimb)idas added
drop&/Ys%P?ﬁé’#eglﬁtihg nﬁ&é{@&&,&s stl}ﬂ'rg& Qt: rog’m%gmgerature for 0.5 hours, heated to
reflux for 3 hours, and then quenched with water (0.5 mi) and conc. HCI (0.5 ml) at 60 °C.
Ethyl acetate and water was removed in vacuo. The remainder was mixed with brine (2 ml)
and extracted two times with ethyl acetate (15 ml). The combined organic layers were dried
over anhydrous Na,SOy, filtrated, evaporated and triturated with diethyl ether.
Yield: 55 mg

"H NMR (DMSO-dg): 6 = 7.42 (1H, s).
EXAMPLE 23: 5,6-Dihydroxy-4-nitro-3H-isobenzofuran-1-one

5,6-Dihydroxy-3H-isobenzofuran-1-one
5,6-Dimethoxy-3H-isobenzofuran-1-one (2.91 g) was dissolved in dichloromethane (150
ml) followed by cooling to -50 °C. Boron tribromide (34.9 ml, 1.0M solution in

dichloromethane) was added dropwise under nitrogen atmosphere. The mixture was slowly
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IHNVR (DMBO-d6) : d 11.01 (IH, bs), 7.51 (IH s), 7.12
(IH s), 5.29 (2H s), 2.28 (3H S)- Acetic acid
W®G20076108y - 7- ni t r 0- 3- 0xo- |, 3-di hydr o- i sobenzof BCEHRERBA6YI00257
ester Acetic acid 3
6-hydroxy-3-oxo-|,3-dihydro-?sobenzofuran-S-yI ester
.8 was nixed with acetic acid (150 nl) foll owed
"‘”"Véf‘gi 13 e B g G o {eppneraieieang sominvey stimingefpr 3 hours. The
' ' t ' | oom .
e e Bt Sl b e 0 B, Theremainder
was migeed; it g Yochqueniis Wi 803 (20 mBand brifib 20 @1yana g ate@s

- af.ildered through silica gel using a m xture of
Ylel({'oz:'%le%e, et hyl acetate and nethanol (8:1:1) as eluent.

"H NAGR(DMSQrip: § caotions, vy 9.70Qk e eflosndr &Y 2Py aked) 1507
ryﬁegfs. Y?el d: 4.2§mgl‘ll—}|sl;r\l)rﬂ/R (%I\/S?}E%G): Ql 2 ¥ 97 ?ﬁ-ﬁl)
(ZHaé;, 5.59 (2H, s), 2.33 (3H, s). |
5, 6- Di hydroxy-4-nitro-3Hisobenzofuran-|-one Acetic

acid _
Acetig-avjdi6-axgtoXy-8dxoat, 3-dibyiro-iSolbn Ay - 55 RERE pHUr an- 5- y!

t 1 suspended in nethanol (150°nm ) and

> ’6']@535}?? {z@f 'gﬁzﬁwm%rb&%(%%ﬁ 2% 75efr aghyaride wml)l and pyéldlne
2.31t T L PA & filtere .
e e p ol oot Aot B PALE Sl oy doimened in
vacugsgnd thg remginde wWaspnixed with. veen((26iml¥) filtEdéANMRE Bn@ 4iashed with

terP V5] ?g oxy-4, 7-di ni tro- 3H i sobenzof uran-1| - one
wa 65?(2?% rfe?%oxy- 4, 7-dinitro-3Hisobenzofuran-I-one
'H NS{RB(IMSEL-95/=181i SHDeN 7641 HNs)| 59021 250131485, 2.32 (3H, 5.

cooled in ice-water bath. A coof_ed mxtdre o
acid (2 mM) and fumng nitric acid (2 mM) was added

AR A B s °
Acetigaeid Shasdtoniytrosie b 3-dihelraduobeonis fipaasey] Weter ?@ V\gﬁﬁgﬁﬁsﬁc}lﬁed in
NN Qe iR Db laR FEb sftion ofmarrapheaiClogiom. The
solutien Ruslsoel ma&%e%h%nﬁg@ fﬁﬂgxng 8 g@c%%{oé)q,ﬁ $&duced
pressyre Bthylaqetate (200 ndhweassdded o the remainder. The organic phase was washed
two times with a mixture of aqueous HCI (50 ml, 2M) and brine (50 ml). The organic
solvent was dried over anhydrous Na,SOy, filtered and evaporated to dryness.

Yield: 3.96 g

'HNMR (DMSO-dg): 6 = 11.01 (1H, bs), 7.51 (1H, 5), 7.12 (1H, s), 5.29 (2H, s), 2.28 (3H,

s).

Acetic acid 6-hydroxy—7-nitro-3-oxo-l,3-dihydro-isobenzofuran-S-yl ester

Acetic acid 6-hydroxy-3-oxo-1,3-dihydro-isobenzofuran-5-yl ester (3.8 g) was mixed with
acetic acid (150 ml) followed by addition of 65% nitric acid (2.5 ml). After dissolution the
mixture was stirred at room temperature for 2 hours followed by removal of the acetic acid
and water in vacuo. The remainder was filtered through silica gel using a mixture of
toluene, ethyl acetate and methanol (8:1:1) as eluent. Appropriate fractions were collected
and evaporated to dryness.

Yield:4.1g



10

15

20

25

30

5- Hydr oxy- 6- net hoxy- 4, 7~di ni tro- 3H i sobenzofuraii-I-on
e 5, 6-D net hoxy-4, 7-di nitro-3H i sobenzofuran-1-one
W@ 280/0nm$3 acetic acid (15 m) and 37% aqueousPEIZFI2(0®/000257
m) were refluxed for 7.25 3 urs. The acetic acid and
wat er were evaporated in vaclto. The residue was

1 £l by ¢ol unm chr onmat ogr aph t ol uene- et hyl

B N OMEGIn dro SE sy, S GO 245 G SR VR | DVBCH
6) : d =5.48 (2H, s), 3.86 (3H s).
5, 6- Di hydr oxy-4, 7-di ni tro- 3H i sobenzof uran-1-one

3,6-Dihygrirxyxdnirerdthisebentofurnsi-omo- 3H i sobenzof uran-1 - one

was -di.ssal ved. iLn.ethyl acetate (2.5 ni

Acefo Bt RO R sl B i Pero Bl Fars ¥ 29 () €) s
suspétided Gg@BthaheNE pO eilPandyh A €24 gPPollbwed b% SR a) rolEs

added dropwi se. The resulting m xXture washeated to
temperfyre fors3ays. Hesprsciptiste wep difergd end washes with wethanok 0. 5
Yiel&ﬂ?).zs\?%d cone. HO (0.5 n) at 750C. Ethyl acetate (15
. m ) s added and phases were separated. The aqueous
H NV €pMB:-dgx b et 32l Hysk .50 @HL et hyl acetate (15 nl).

The conbi ned organic | ayers were dried over anhydrous

Na2SO4. The product was filtrated, evaporated to

EXAMPNESS: § AL diaRFo-5H0 - t:0] uene- et hyl
acet ate. %:jglf : rg’?%%aﬁﬁlol\/%%t)g}gn ldbﬁj:ee& 41 (2H,

s). EXAMPLE 25:

AN - 2= i | 5 t hi | e-5, 6-di ol Catechol
55-1%%%%&%;7@2@%" ?'g?zb%eé‘lf@i%ﬁﬁ'%S gl)? cycl gﬁeganone
5,6-Iifbthoky-3Episbbérnzefesiil foas i(582aﬁ%ﬁw£§3c!b%lﬁﬂ<3ih§éeewﬁt@r B&AL M kooled

..and_t Iuenegfgoo m) were reflTuxed at Dean-Stark
mixtug oL ST acist (24mb apg fnging iec peiddR inehh wish addadelroprsise. The

Ty

queneéwg ;wtéh icen Tlﬁl-m;fledus&ﬂnﬁfmwaﬂdaﬁmctﬁd i&ﬁreé till;neﬁwithib_ﬂgzl ddetate (30 ml)
75-6..85 . - Ni trocatechol cycl.ohexylidene

and g Wi b Lt i, R oretile SuNeR RapciFGH QX1 koo O,

filteréBahddvaporaRd B URMEaNe chl oride (900 nm) was

Yield: 586 mg

"HNMR (DMSO-ds): 6 = 5.67 (2H, ), 4.12 (3H, 5), 4.00 (3H, s).

5-Hydroxy-6-methoxy-4,7-dinitro-3H-isobenzofuran-1-one
5,6-Dimethoxy-4,7-dinitro-3H-isobenzofuran-1-one (450 mg), acetic acid (15 ml) and 37%
aqueous HCI (3 ml) were refluxed for 7.25 hours. The acetic acid and water were
evaporated in vacuo. The residue was purified by column chromatography (toluene-ethyl
acetate-methanol 8:1:1).

Yield: 215 mg

"H NMR (DMSO-d): 6 = 5.48 (2H, s), 3.86 (3H, s).

5,6-Dihydroxy-4,7-dinitro-3H-isobenzofuran-1-one
5-Hydroxy-6-methoxy-4,7-dinitro-3H-isobenzofuran-1-one (210 mg) was dissolved in ethyl
acetate (2.5 ml) followed by addition of aluminum chloride (132 mg) in nitrogen

atmosphere. Pyridine (265 p1, 3.28 mmol) was added dropwise. The resulting mixture was
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added a solution of nitric acid in nethylene chloride
(2 M 250 M) at a rate to keep the tenperature at
W@bwman1@85 0 C with the use of a water bath. ThRCPFROMON0257
m xture was washed with sodi um hydroxide ( 1M 500
m ). The organic phase was §@parated, dried and
evaporated. Yield: 106 g 1H NVR (DVMsQd 6) : d = 1.49
heatf(drfp reflyx fox 2 gpugspandsthpn querghed with avdter {0.6 12) and cOR:. Hﬂ:l (o 5 ml)

o 70 hypeRatto e et ahsy dlbngreicde R Rapent ter was
extra4:teN|| oncowith ethyd hce%te (IﬂmlgyTh?&iﬁlilgﬁim@;gaﬁlE tl%l)arps\(/j\@%e (dge% over

In e e W
anhy, °u§§’%§é@b&gF 9&"[‘1““{}%%1 ﬁltfaff 7‘7"3@0@@ dNmAreRssmY eyrystalized from

hepteih64t5lu@ﬁ6 etﬁi{ﬂacetjateﬁo (m 4H), 1.79 (m 4H), 4.62 (br,
IH J 3.1 and 12.2 Hz), 6.14 (d, IH J

Ylelé émgﬁ 48 (d, IH, J 12.2

1 I@%% azol e-5, 6-di ol cycl ohexyli dene

H &ﬁN@Qﬁﬁ |no?g%Péﬁ%lfcyclohexyl|dene ketal (1.77 g),
benzal dehyde (0.82 ml) and sulfur (0.55 g) were

d_in di nethyl acetam de 6 m) for two hours.

Exﬁﬁﬁﬁcﬁl‘éﬁwﬁ%wﬂ-moﬁum Jriel wat er (100 ni)
and extracted with ether (100 m ), dried, evaporated
and recrystallized fromacetonitrile. Yield: 0.93 g

CatechMivReloDhSUdend ketall 1. 49 (m 2H) 1 69 (m 4H) 1. 94

>
CateGB\ i) ek R PO FisSai g monohydate (0.50 ml) and
tolueiyy GﬂOOhﬂ?Wetﬁ%ﬂﬁx&?ét@eaﬁ%tﬁk%ﬁbéﬁﬂu@ (T;?rQ{] s. The reﬁction mixture

[i)l nyl - benzot hi azol e-5, 6-diol cy I 'dene
was Wl Q@W&}l NaQHselufien aed Wa(ez?dmﬂ)and\fa‘sapamﬂ@ﬂtoahmm rat ed
Sﬁekﬂb icacid (1.5 m). The reaction m xture was

1gered Water was added to the filtrate and the

HNhﬂé(iDMSOad@ avad 4ol (nt, @D J1.63 (18, 418, 1 ®5 (pmepl 9@28\/\@%-6 .85 (m, 4H)
recrystalli zed from acetonitrile. Yiel

4-Nitrocatechol cyclohexylidene ketal

To a solution of catechol cyclohexylidene ketal (87.3 g) in methylene chloride (900 ml) was

added a solution of nitric acid in methylene chloride (2 M, 250 ml) at a rate to keep the

temperature at about 25 ° C with the use of a water bath. The product mixture was washed

with sodium hydroxide (1 M, 500 m1). The organic phase was separated, dried and

evaporated.

Yield: 106 g

"H NMR (DMSO-de): 6 = 1.49 (m, 2H), 1.67 (m, 4H), 1.95 (t, 4H, J 6.2), 7.08 (d, 1H,7 8.8

Hz),7.70 (d, 1H, J 2.4 Hz), 7.86 (dd, 1H, J 2.4 and 8.8).

4-Aminocatechol cyclohexylidene ketal

4-Nitrocatechol cyclohexylidene ketal (2 g) was hydrogenated in ethyl acetate (12 ml) with
Pd-C (0.2 g) as a catalyst.

Yield: 1.77 g

"H NMR (DMSO-dg): 6 = 1.45 (m, 2H), 1.60 (m, 4H), 1.79 (m, 4H), 4.62 (br, 2H), 5.94 (dd,
1H, 7 3.1 and 12.2 Hz), 6.14 (d, 1H, J 3.1), 6.48 (d, 1H, J 12.2 Hz).
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1H NVR (DMBQd 6) : d = 1.57 (m 2H), 1.75 (m 4H),
2.10 (m 4H), 7.58-7.60 (m 3H), 7.99 (s, IH),
w@2@9/08081 (m 2H). PCT/F12006/000257
7-Ni tro-2-phenyl - benzot hi azol e- 5, 6-di ol
7-Ni tro-2-phenyl - benzot hi azble-5, 6-di ol
cycl ohexyl i dene ketal (0.35 g), acetic acid (8.8 nml)
and concentrated hydrochloric acid (3.5 nl) were
2-Phegdil : e The. broduct was filtered and
\/\gyghlt%ﬁg\}l{lﬁiog:g’ltgi Jng;Ji lc?he@écre&':eqﬁ?aé? g Melting point:
4-Angpdca2 0 CytiohiAridembv/ESDdl @)77: g)Qbe‘nzZld&?dZ (682 ﬁg& af ulfur (0.55 g)
7.49 (;s II—Q 8.07-8og(n12 , 10. br, 2H).
were 5@% éﬁggn thyl acetamide (8.6 ml) for two hours. The reaction mixture was
pourdl th 1005 ufl bl RANR] bbbl ABORAS afel Y AR Hleh Gna
recrys{ca]lygcﬂ &eip ®etopittilexy - 5- ni t r obenzal dehydeTo a sol uti on
: opcentrated nitric acid (900 m) and water (900
Ylek%b)g‘gvés added 4-hydroxy- 3-nethoxybenzal dehyde (300 Q)

"H NMR eDMSOpas)as £resone @) 1066 Go. A, aroahl 4t 70U,
799 g&gg tgﬁmpr)eci pi tgatmg vvg’s fi I@?ér eZﬂ an \/’\é?r)}’engsgvﬁt' h ’%h)’
T ? NVR (DMSQd 6) @ d = 3.90 (s, 3H), 7.64 (d,

IH J 1.8 Hz), 8.09 (d, IH J 1.8 Hz), 9.88 (s, IH).

2- Br ono- 3, 4- di hydr oxy-5-ni trobenzal dehyde The product
7-Nitye-2t phenyl-bonzothiazelesi6-diol sydphexslidesskdtal ed

o L A S AT Bt 1
acid (B8 A9Pda5 adddd Bfcdntratbdl niBic acAY SAnHMhnd 11390‘5{911%{@8 %ﬁ filtered.

extracted with ether. The organi c phase was
Watenassagided el the\fsafie ané thetnyeeipid it was filtered. Theelatter product was

recrysgﬂg%}f%éﬁt(ag&oﬁh?g.uig | \ga?STi H_;.red. 1H NVR (DVBOd 6)

Yield20.BO @mo- 3, 4- di et hoxy- 5- ni t r obenzal dehyde
1 - B -3, 4-di hydr oxy-5-ni trobenzal dehyde (5.2 g),
H N@&@%Qﬂa&éﬁ T 432 Gy ¥H2.rﬂd7§\(mdﬁ)s 3P émy #H), 3% 6A&m, 3H),
7.99 (@}Q{)@gmg)g.ipgﬁ!,j}li)di met hyl f ormam de (50 nl) were
stirred at 70 OCfor 2 days. The mixture was poured

into water and extracted with ether. The organic phase
7-Nitro-2-phenyl-benzothiazole-5,6-diol

7-Nitro-2-phenyl-benzothiazole-5,6-diol cyclohexylidene ketal (0.35 g), acetic acid (8.8 ml)

and concentrated hydrochloric acid (3.5 ml) were refluxed for two hours. The product was
filtered and washed with acetic acid.

Yield: 0.27 g

Melting point: 221-224°C

'H NMR (DMSO-dg): 6 = 7.55-7.58 (m, 3H), 7.79 (s, 1H), 8.07-8.09 (m, 2H), 10.6 (br, 2H).

EXAMPLE 26: 6,7—Dihydroxy—5-nitr0-benzo[b]thiophene-z-carboxylic acid methyl

ester

4-Hydroxy-3-methoxy-5-nitrobenzaldehyde
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was washed with NaCOH solution, dried with Na2SO4 and
evaporated to dryness. 1H NWVR (DVSO-d6) : d = 1.33 (t,

WER0701®80 Hz), 1.40 (t, 3H J 8.0 Hz), 4.15 (BCT/EEN06/000257
8.0 Hz), 4.30 (g, 2H, J8.O4)Z—|z), 8.09 (s, IH, 10.2

(s, IH).

-Di -5-ni trqQ-benzol #]t hi ophene- 2~car boxylic
To o Jpijoh 6 e bREHES nHg: #618 LB ANGater (900 m) was odded 4-hycrory-

ol ' hyde (1.5 .0) ,in .
R DN AR AR BBy o
the previpitgpts vey Altaed andwgdhedvdtit watet. hyl anine (2.2 m) at 0

3 B0 g S S AP TS BRI 517,95

(s, I@xtracted with ether. The organic phase was dried wth
Na2SO4 and evaporated. The crude product was
triturated with methanol. 1H NVR (DMBO-d6) : d = 1. 34

: . t H J 7.8 Hz), 3.92 (s,

Z'Brg;fbofﬁfflélé’d}agy'?ﬁ‘trj’i")&%l‘ifzh}y,dg4. 31 (g, 2H, J 7.8 H),
The @o@@t 0§ thelpviods B2ct{cm, stdptkconcentraﬁgd h};}drobrorznic acicki) 21 Ia.nd acetic

-Di - 5-nj - - 2-carboxylic
i R L b B e RSB Za A wer

. et -
ol R S5 ERII §E, TL lln  ffs vso
and eyppesefed fristhalhvelumet Thopredipitited podactwss. filldred.eact i on

' d and th
INIRIARORY: §ad Fo BRLIOEd D bae pr ocuct vas

recrystallized twice fromnethanol. MIlting point:
216-2180C 1HNWVR (DVSO-d6) : d = 3.84 (s, 3H), 8.17 (s,
2-Bromg- ,%shzihw,-S-pHr?b%aMe we 2H). EXAMPLE 27:

2—Brd_rf(1)<§]-g;46diglc{f§£yh9ﬂfr35e'ﬁ%lﬁaﬁ}ag '@529 @,teB{y%g%ri]&ez@yg &])na%H?\ENI_

diisoprop ety it (16x5m1)-iniN,NatilnethyithhAride PSERPvdtk SHRGD A0 °C
l.- ong, 5, 6- Di hydr oxy-7-nitro-benzo[ . .
for 2 lgssy T imiiots Wan neon info satplandendrasted i ethsrBheorganic phase
: one
was wash@Cwah Nadl—?—%]htl@igdirﬁ:@ %ﬁfmz?g)g q%é Eta??ﬁté#ﬁgﬁg?eg% Lot

edrop) were refluxed at 12Q0C

H N%@\@S&ds@oﬁ by-38dkBrh J&H Bt dgr(aphl T80 He), 4.15 (q, 2H, 8.0 Hz),
430 (eSO EN 08 UM BER R 6,0 g TR

(DMBO-d6) : d = 0.83-0.87 (m 3H), 1.26-1.39 (m 10H),

6,7-D:1Le'tl?§iy%5-Zl?trs-r{)]eng(')_f)b]th?dp%%l-le-z-carboxylic acid methyl ester
To a solution of 2-bromo-3,4-diethoxy-5-nitrobenzaldehyde (1.5 g) in N,N-
dimethylformamide (5 m1) were added methyl thioglycolate (1.5 g) and triethylamine (2.2
ml) at 0 °C. Stirring was continued at room temperature overnight. 1 M HCI was added and
the product was extracted with ether. The organic phase was dried with NayS0; and
evaporated. The crude product was triturated with methanol.

'H NMR (DMSO-de): 6 = 1.34 (t, 3H, J 7.8 Hz), 1.39 (, 3H, J 7.8 Hz), 3.92 (s, 3H), 4.22 (q,
2H, J 7.8 Hz), 4.31 (q, 2H, ] 7.8 Hz), 8.30 (s, 1H), 8.82 (s, 1H).

6,7—Dihydroxy-5-nitro-benzo[b]thiophene—Z-carboxylic acid methyl ester
6,7-Diethoxy-5-nitro-benzo[b]thiophene-2-carboxylic acid methyl ester (0.77 g), zinc
chloride (5.0 g) and conc. HCI (1.3 ml) were mixed and heated at 100 °C for 2 hours. The
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4.30 (q, 2H), 7.69 (s, IH, 8.11 (s, IH. EXAMPLE 28:
(3-Chl oro-5, 6-di hydroxy-4, 7-di ni tr o- benzo[ A] t hi ophen- 2
W0 gdoy/1008% phol i n- 4-yl - met hanone PCT/F12006/000257
(3- Chl oro-5, 6-di hydr oxy- benég[ 6] t hi ophen- 2-yl) - nor phol

i n-4-yl-met hanone Al um num chl ori de (6.62g) was

radual I add into acetaonitrile (14, 7m) at
react 2 6PPIES &5} ater f@ofinaéw(sz@ é%an%@,p%mte Waseliltered. The
i oahétcwh ‘Q@&yﬁ&ll&é@@v@éﬁf) erature 30 mn.
o gll org ll met h 1oxy lglgg&i%?@thl ophen- 2-yl) - nof
Meltmglpomtﬂl)ﬂ 2}8§Chanone (2.190) from Exanpl e 8 was added.

H NN DRSO SresEbur ot Cofthe (8 T 10028 2B

into the cool reaction solution and then sodi um
sulflte . 58 and water (35nm) were added. The
EXAMELE 65134m¢tbexm7-mm9®ea@o i thiophiea-2-yagbanviaene
filtered, washed with water and dried in vacuum 1HNWR
(DMBO-d6) : d = 3.52 (m 4H), 3.63 (m 4H), 7.11 (I H),
1-(5,Bfmmetlidﬂ)y-7-ﬁltﬁ8bélizl:d)[b]tEmiﬁﬁen—Z-yl)-nonan-l-one

SR S S W{Rnﬁgf%éwgg 2l 0 0 E0R Hxtmpia £, 1-
octar{oB {Zzht) @ﬁ@c&lc@nt?dtéﬁ’ Qﬂﬁ%ﬂh Qhe drop were reﬂuxed at 20°C for 3
iolm4-yl - 1. &g

] t hi ophen- 2-yl) - norp anone

hourg [The predyct Wasmiriieddyaolunin dlramatsbg(@hpm;mg miu@ﬁeeﬂhymetate_
acetlgﬁé’lg‘éaﬂ 1 ¥s ﬁg%ﬁgnpot assiumnitrate (0.73g). The

ctionh mxture 'was stirred at room tenperature and

Meltﬁ:fgtp@intlﬁlsmlrWCt was poured into ice water (100m ). The
Cg gduct was filtered, washed with water and net hanol
Yield;9d-4dBed in vacuum Melting point: 233- 2350C 1HNMR

| W’dﬁghﬂ% 587 31263 8¢ M ordf 68753 &8, 2y, 4.26-

4.30 (@2&)@69)(501& &0 @8y tlpxy- 7- di ni tr o- benzo[ 6] t hi ophen- 2
-yl )- norpholin-4-yl-net hanone
(3, 4-Chl oro-5, 6-di hydroxy-7-di ni tro-benzo[ ]t hi ophen- 2-

EXAMPLEMRPLOC TG-S BRLIR0SNS 7-dipiteo peneolph iophsRAsv-. ,

morpHolii4-ghaletiandny| - met hanone (0. 5g) from Exanpl e 8,
copper(H) chloride (0.99) and lithiumchloride (0.39)
in acetic acid (5m) were refluxed for five hours.

(3- -CNBL&ES my&p&?dbetngofd]ﬁnﬁﬁ?&ti 95 rmnzi) Holifi- 4-;ﬁﬁle{l{easn%lnteam
Aluminum chloride (6.62g) was gradually added into cool acetonitrile (14.7ml) at 10°C and
then sodium iodide (5.57g) was added. The solution was stirred at room temperature 30
min. (3-Chloro-5, 6-dimethoxy-benzo[5]thiophen-2-yl)-morpholin-4-yl-methanone (2.1g)
from Example 8 was added. The solution was stirred at 50°C five hours and at room
temperature overnight. 2N HCI (8.4ml) was added into the cool reaction solution and then
sodium sulfite (1.58g) and water (35ml) were added. The mixture was stirred at 40°C 30
min. The product was filtered, washed with water and dried in vacuum.

"H NMR (DMSO-de): & = 3.52 (m, 4H), 3.63 (m, 4H), 7.11 (1H), 7.32 (1H), 9.63 (1H), 9.70
(1H).
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solid was filtered, washed with water and dried in
vacuum Melting point: 273-279C 1H NVR (DVSO-d6) : d
w@2@4/0(0085 8H), 8.8-10.8 (br, 2H). EXAMPLE 30: PCT/FI12006/000257

(3-Chl oro-5, 6-di hydr oxy- 4- nMro benzo[ 6] t hi ophen-2-yl)

-nnrpholln 4- yl - met hanone

l(l or0-5, 6-di hydr oxy-4-nitro- benzo[6}th|o hen-2-yl)
3-C m?ﬁbﬁ;fillyydzpow-el,ﬁgmgm;h@lzo[b]thlophen-Z-yl -morpholin-4-yl-
metl{a {hl or o- 5, 6- di hydr oxy- benzol

tﬁl ophen- 2-yl ) - nor phol i n- 4-yl - net hanone (2.0g) from

(3-CllsevploadiBfirsrs belzo[Aikeshhien-205)-ha fmpmem@n&ae((mg) Was
and then potassiumnitrate (0. 64g gradual |y

shurrigd dmetipResuL PRI ACHH MDY qmﬂéh%\ga%mduaélcr aétiedf pR{ASSiUM nitrate

07 RS A D 1 BB v

pourevbingy ice S@udr)(1@l) dFlieqatodut was fiitened, ashieé swifhtveater sdlmethanol
d‘iﬁ%ﬁ .di ssolved in DWW (6.2nm) and then ethanol (18.4nl)
an BYHEY ™ The product was filtered and washed with

Meltﬁ%:?’@,@ﬁoig:;jim) Mel ting point: 2160C 1HNVR ( DMSO- d6)

: (m 4H), 3.62 (m 4H), 7.59 (s, IH), 10.55 (b,

HNMJ}(DMS@-ﬂa)( B 3.5Hm, éEﬁAMélZEmSérH) 9.6-10.4 (br, 2H).
(3-Cnhloro-5, 6-di hydroxy-7-nitro-benzo[ 6]t hi ophen-2-yl)
- (2, 6-di net hyl nor phol i n~ 4-yl) - net hanone

|
EXAQ\?E%DZ% gSg (?119%6@16%92%‘ Ezﬁﬁl%trrg-bgrlzﬂbllth Ish_en-Z-yl)-

morpiletlivadyhmethanone
3- Chl or o- 5, 6-di nenoxy- benzo[ & t hi ophene- 2- car bonyl
chloride (2.0 g) and 2, 6- dinethyl norpholine (1.82 Q)

(3,4~ m&&%mnﬁ%ﬂok%ﬁgcgﬁ%ﬁdm t%]ﬂﬁﬂ hém2 1) m@ﬁﬁlolm-myl-

triet hyl am'ne dde and“stir
methamone nued at room tenperature for weekend. V\ater was

e R M HREL W M L.
0.5 § ﬁ;éhf‘r};?aéﬁgﬂ% g, @(ﬁ%er(ﬁ) Silofide (0399) and1iBBuhthiodtdh (0.3gYiA abstic acid
(5ml) geredwxed5osfive hguts.oXgtebwny ajdsfl th ihephamtioR nyikjurd. Thérekultant
solidnv%sr}'}ﬂe_re@ SRS eldI wWith w)ﬂe} én&@%e%g%gguum.

Melting point: 273-279°C

' NMR (DMSO-dg): & = 3.64 (m, 8H), 8.8-10.8 (br, 2H).

EXAMPLE 30: (3-Chloro-5,6-dihydroxy-4-nitro-benzo[b]thiophen-2-yl)-morpholin-4-

yl-methanone

(3-Chloro-5,6-dihydroxy-4-nitro-benzo[b] thiophen-2-yl)-morpholin-4-yl-methanone
(3-Chloro-5,6-dihydroxy-benzo[ b]thiophen-2-yl)-morpholin-4-yl-methanone (2.0g) from
Example 28 was slurried in methanesulfonic acid (40ml) and then potassium nitrate (0.64g)
was gradually added. The reaction mixture was stirred at room temperature and after 15 min
it was poured into ice water (100ml). The solid was filtered, washed with water (50ml) and
dried in vacuum. The resultant solid was dissolved in DMF (6.2ml) and then ethanol
(18.4ml) was added. The product was filtered and washed with methanol (15ml).
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Sodi umiodide (1.62 g) was added to a solution of
al um numchloride (2.16 g) in acetonitrile (5 n).
WQ@RG02101®85 M nut es stirring PCT/F12006/000257
(3-chl oro-5, 6-di net hoxy- benéﬁ[ ] t hi ophen-2-yl)-(2, 6-
di met hyl - nor phol i n-4-yl) - nethanone was added and the
M ltm xture 12)@& heated at 50 OC for 12 hours. To the
eltfpe,pogite? HO (4 m), Na2SO8 (0.68 g) and water were

h te f.ar
Sges an tSI;?nAS‘}g% }yﬁ?o r?%ém?ah@&a?&?” 19 h » 1H), 11.21
(br, Hri[)em pitate was filtered. 1H NWR (400 VHz, DVBO- d 6) :

d =1.09 (s, 6H, 2.6-4.4 (br, 6H, 7.1 1 (s, IH),

7.31 (s. IH), 9.63 (s, IH, 9.70 (s, IH).

|RE L4y Rifieo- 1 i aphien- 3-y ks _

A O S o Pl MDA B P AP - ety
morplmlmawl)snsth@nqnhydr oxy- benzo[

]t hi ophen-2-yl)-(2,6-dinmethyl-nmo f

hol i n-4-yl ) - met hanone (0.20 g) was dissolved in ethyl
3-Chkeb-3iedinihdLy-bb¥I [Slahishh &2 iyD)-@i e Bt REM Ao -
( m ) -\?}as addedﬁ Sti rr[is]ng a/as cgz?t(ldnued for 4 hours he
methanener e was concentrated to snallervol ume and the

3-ChiJr6- g 068 Hl'hf’ettl?o:{y' Il s I?itP@ﬂerg,@f-QErGOHW Chiofat .0 gyhgd A de

prodlct was recrys
dimethybmdiphblinen@t82yd)fveasmanp eddédinttetratlydfctarad $) 5 miHhriNReth$Rehine

(0. 9% gvaglvggd q_ﬁgd s@g%aﬁéﬁ%geé at’ roonﬁb temgergtu?e or weekend%ater was
added); (%}ﬁhu]@gt@d f PoF HIOY A e ?fe&'pltﬁt@ Rzl 6] t hi ophen-2-yl)

dr oxypi peri dm |-yl ) - met hanone

"H NMR GHI0GYIBZEDBIS0-de); Box 10 6 6H),6) 6-KiScph et 23 5 X, GBH/8.88 (s,

3H), g@éﬁ?oﬁr@ Jég%?%l%t h;Jx;rEtbgﬁggFg] t hi ophene- 2- car bonyl

chloride (2.0 g) and 4-hydroxypi peridine (1.60 g) was

suspended in tetrahydrofuran (15 m) and triethyl am ne
@3- Cbbr%awi}lymym[ﬂﬂdolﬂmnﬂ-yl)g@;ﬁethemhoddnatplr@mm-yl)-
JpErature for two hours. Water was added, pH
adjusted to 3 by HC and the precipitate filtered. 1H

Sodulhlh/ﬁbc{ld&@ (M-g) wa@l‘ﬁﬂﬁd ﬁ) a solﬁhon dif. aﬁﬁmhuﬂﬁciﬂd}ide&ﬂ)m g) in acetonitrile

6 mé jﬁfi%g 39 r{qﬁutep pslmrg @gh&cgo sgg(_,)hmegm:g t(egzo[éi.q;uo%hergg -YDA(2,6-
dlme{HS’l ml)rﬁlo‘ﬁnjtl)-yl) fnettlarofie wWakhddel A teSmirttds -was heated at 50 °C for 12

hours. To the mixture 2 N HCI (4 ml), Na,SOj; (0.68 g) and water were added and the

mixture was heated at 60 °C for 30 minutes and then cooled to room temperature. The

meth

precipitate was filtered.
'H NMR (400 MHz, DMSO-dg): & =1.09 (s, 6H), 2.6-4.4 (br, 6H), 7.11 (s, 1H), 7.31 (s.
1H), 9.63 (s, 1H), 9.70 (s, 1H).

(3-Chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophen-2-yl)-(2,6-dimethyl-morpholin-4-
yl)-methanone

(3-Chloro-5,6-dihydroxy-benzo[ b]thiophen-2-y1)~(2,6-dimethyl-morpholin-4-yl)-methanone
(0.20 g) was dissolved in ethyl acetate and 1 N HNO; solution in dichloromethane (0.64 ml)

was added. Stirring was continued for 4 hours. The mixture was concentrated to smaller
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(3-Cnhl oro-5, 6-di hydr oxy-benzo[ 6] t hi ophen-2-yl)-(4-hydr

oxy-pi peridin-1l-yl)- methanone Sodi umiodide (1.62 g)
wor®7adwesl to a sol ution of al um num chl ori de PQI/BRO@)000257

in acetonitrile (7 m). Aft 30 mnutes stirring

(3 chl or o- 5, 6- di menoxy- benz % ]thiophen 2 yl)-(4-

eridip-1-yl)-nethanaone was _ added
"Ohuaﬁ e Iﬁ?ﬁ e ifigred ﬁ%%?véﬂleéthﬁowe@r fTélne cwlewa@ﬁl@t Wi
138781 Hotl 1, N-alth i 15 de/eth@fop .68 g) and water
recrygvver%a addedﬁa{\ﬁd té@r%agirlee/%as hgstg at 60 OC for 30
'H Nmmmwmd@oél=eﬁ09 (s, 6HO, . 6-dfpler, &)l 2.49 ThaH).
preC| pitate was filtered. 1H NWR (400 WMHz, DVMSQd 6)
= 1.35-1.45 (m 2H), 1.72-1.82 (m 2H), 3.18-3.30

EXA(NIPLE":*)Z: £§C‘irl<ﬁ‘o25 éjﬂilg'd?r@zy-ﬁmﬁosbélzﬁ@thﬁﬁ%en%?@ ((1 ?gfdroxy-

plpenplgn-l-gfl)sme(h@nonq»-l)

(3-Chloro-5,, 6-di hydroxy-7-nitro-benzo[ 6]thiopheii-2-y

') - (4-hydroxy-piperidin-I-yl)- methanoneA sol ution of
(3-CHIF IS(83 dinietho b 170 (B tHiapRer-2-y®Z(40hy dr oy piste Rin 110y 11t

sol ution of (3-chloro- 5,6-dihydroxy-benzo|
methapang phen- 2- yl ) - (4-1i ydr oxy- pi peri di n- | -yl ) met hanone

y/ t

O S X UG Bl TPl e 120 B8R 4-hycrony-
piperiding€lr. Gt grveascvepenierhin tefFiteydnofiutanr(@S ndardarietplandhed.96ml)

L1 | d.th fil d d hed
was B i g Fs i sop RS ReRrbis Rarcup o Majgavsrgasd, pH
adJusNadNQWIWHEl ﬁrﬁftﬁ@?ie@?ﬂa&tﬁl?éi‘&i (25:75). 1HNWR (400 MHz,

) 1.45 (m 2H), 1.70-1.85 (br, 2H5
HNMRL(‘kDOCMHzrDN@G) -d6)78 491.3%1.42m, 2E)§A1I\/Pl.ﬂ£83$m 2H), 3.2-3.3 (m, 2H),

344200 APET W I ThSYE RV fa O S AT G0 SRR B1

1H), (7%7Q§q1mrret hyl - 5, 6- di met hoxy- benzo[ 6] t hi ophen-2-yl)-no
r pholi n-4-yl - met hanone
(5, 6- D net hoxy- 3- net hyl benzo[ &] t hi ophen-2-yl ) nor phol i n
3- CIN?SE# gﬁg@&?g{bﬁ:&fﬂbe& o@i&i@l{e)nrﬁ ﬁga(my%roxy‘-plperldm -1-yl)-
methanane azobl s(2-methyl propionitrile) (40 ng) in carbon
tetr argon for 4

h|] o (6 s_refluxed under
Sodiyp igdic @héz g%l slj)‘dg‘ cz,\kgsa obgianpf aluminum chlorl e (2.52 g) in acetonitrile
(7 ml). After 30 minutes stirring (3-chloro-5,6-dimethoxy-benzo[ b]thiophen-2-y1)-(4-

hydroxy-piperidin-1-yl)-methanone (0.96 g) was added and the mixture was heated at 50 °C
for 12 hours. To the mixture 2 N HCI (4 ml), Na,SOj3 (0.68 g) and water were added and the
mixture was heated at 60 °C for 30 minutes and then cooled to room temperature. The
precipitate was filtered.

"H NMR (400 MHz, DMSO-de): & = 1.35-1.45 (m, 2H), 1.72-1.82 (m, 2H), 3.18-3.30 (m,
2H), 3.4-4.2 (br, 2H), 3.7-3.8 (m, 1H), 4.80 (d, 1H, J= 4.1 Hz), 7.10 (s, 1H), 7.31 (s, 1H),
9.61 (s, 1H), 9.68 (s, 1H).

(3-Chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophen-2-y1)-(4-hydroxy-piperidin-1-yl)-

methanone
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and filtered and the filtrate evaporated to dryness.
The product was a m xture of (4-brono-
WG 2@7a10083 hoxy- 3- met hyl - benzo[ & t hi ophen- 2- yl| ) PeDFRM®I000257
n- 4-yl - met hanone and ( 3-
br ononet hyl - 5, 6- di net hoxy- b%zo[ &] t hi ophen- 2-yl) - nor ph

T e .
5,6- cﬂhg@é ¥Sbec [EJ]ﬁhfdg)then-gl-yrlr)e o};(d§0)%1e%1g%r[1%111tlhy% nhethangne (517 n%? in
ethylrasﬁtgqe, (KO ml)” nhwademtinded MAR °CAO03 kblars aDﬂ/IB@n(ht ﬁc)om d

tempgﬁgélré § %?{gz'lt Af%gblg’(tu?é Xf(gb%@cemm_ﬁtec? tp %‘ria(l%g VO and t}?e p(re01p1tate

filterédtaria washe® withokvaret. Tax yrude PRIdIY wikERE8ktallized ﬂom N N-
yl) rmj)shol i n-4-yl -met hanone: 1H NMR (400

dlmewowée;t@d@ 2.56 (s, 3H), 3.51 (br, 4H), 3.57

ENM gl ols % 30 39138 dRasirhie-dsdinbam. 4o

6H), 7dads,i 1EH4- y1 - met hanone A sol ution of 1N boron
tribrom de in dichloronethane (3.4 mM) was added to a
sol ution of

R i e e R R O R LT

morl(hlmnrﬁ-)'l-ntethmmc Stirring was contl nued at 0 OC for
one hour. Met hanol was added and the m xture was
evaporated to dryness. To the residue 5 %Na SC3

(3-B1‘4‘>ﬂidiﬁétﬁ§il-$ 5- dﬂﬂetm@ RAEB] thimemﬁyglﬁo&%bﬂ%%/ﬂé%‘}ng@qnone

recipitate filtered.

(5,6 ]a1met§mg/23 (rmthylhqrgzo[b;}th@ph@rbﬂ-yl)am)rphdlm?“@-ﬂ‘met}&hbne (2.9 from

anfpz oiﬁrft?ﬁ)e (ﬁsﬁf&éméldg?]h )o%i(z?z ﬁiz@lg@btgﬁtgg%rdpmnwme) (40 mg)
in carpbh ltemhblbﬂae ya ﬁmam?ﬁm lﬂi?%ﬂ zggélhﬂﬁ}qflfbufs g\gé gﬂﬂtct%fb Whs cooled
IC or onet nhane was adde 0O a
and fﬁ‘i?ﬁ?t%ﬁﬁ%ﬁ teke Sv3peisde ﬁwl@@ Eh‘?iplﬁ)ﬂﬁ?td&%%ﬁii@‘ﬁ of (4-bromo-
5,6- dhﬁah&gh%emlbknmw@egﬁ@ 2Bl dBhAAILRE nlbhafdndind 3.

et hyl "acet at’e g con inued
bromﬁmcthxl -hotdimethibhg-benai] Eithiopbent2-gl) wasrphel a4/ 1-vietanvad. Ghe

d and ev o _drynes The product was

compP ity S8 Y ARPD P HEh o BiERRY votpe pbiACRAE Mepe §):4) as an
eluendl 3. 68 (br, 4H) 3.78 (br, 4H), 4 70 (s, 2H), 5.94 (s,

I H), 78 (s, IH), 11.6 (s, IH).
(3-Bromomethy1 5,6~ dlmethoxy-benzo[b]th10phen—2-yl)-morph011n- -yl-methanone: 'H
NMR (400 MHz, DMSO-de): 8 =3.53 (br, 4H), 3.64 (br, 4H), 3.84 (s, 3H), 3.86 (s, 3H),
4.91 (s, 2H), 7.45 (s, 1H), 7.61 (s, 1H).
(4-Bromo-5,6-dimethoxy-3-methyl-benzo[b]thiophen-2-yl)-morpholin-4-yl-methanone: 'H
NMR (400 MHz, DMSO-de): 8 =2.56 (s, 3H), 3.51 (br, 4H), 3.57 (br, 4H), 3.76 (s, 3H),

3.89 (s, 3H), 7.73 (s, 1H).

(3-Bromomethyl-5,6-dihydroxy-benzo[b]thiophen-2-yl)-morpholin-4-yl-methanone
A solution of 1 N boron tribromide in dichloromethane (3.4 ml) was added to a solution of
(3-bromomethyl-5,6-dimethoxy-benzo[ b]thiophen-2-yl)-morpholin-4-yl-methanone) (0.46

g) in dichloromethane (10 m1) at -20 °C. Stirring was continued at 0 °C for one hour.
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EXAVPLE 34:

5, 6- D hydr oxy- 3- net hyl - 2- ( nor phol i ne- 4- car bonyl ) -
whewzofdps hi ophene- 4- car boni trile PCT/F12006/000257
5, 6- Di net hoxy- 3- net hyl - mz'igphol i ne-4-carbonyl)-benzo

[6]thi ophene 4-carboni t r| le

r ono- i met hoxy- 3- et hyl - benzo[ b] t hi ophen- 2-
Mot AR G TR A B L POIIip dryRont (BRARBFSI 36 SHNE:SO;
solu ' i de (8

ﬁ&?@ﬁ%‘r) e AT UR ot Sidlalnh vl SEL A BB o
HNMB(#\@ILWZ DM Drals)rioxt BLS2 (WyattHY, veis(badiabd4 aBQs IQJBB 7.26 (s, 1H),
7223%%% tracéedlnto ethyl acetate. Eth

8 4% dths L30s 1HDi% @nllbvaporated to dryness. 1H NVR

(400 MHz, CDC13): d = 2.66 (s, 3H), 3.5-3.8 (br, 8H),

3.96 (s, 3H), 4.05 (s, 3H), 7.46 (s, IH. NCESY NWR
(3-Browowethylt5 Ghdihg geoxy- nitup banzd] bithippBéii-2 9il)-fhorpholin-4-yl-
metid 6- D| hydr oxy- 3- met hyl - 2- (mor phol i ne- 4- car bonyl ) - benzo

b[‘@g']o i ophene-4-carbonitrile A solution of 1N boron
A solutioR @M QIN(D‘s it di¢HI YoatERaRB (R 0E Aifwid dddeaso 2851860 OF @-

sol ution of

brorrsma‘:ﬂwlﬁeﬁ—%x@ogymbmophmr%MB+mm*ehahreé1ybmeyha)wbe(Oz?aﬁ g)in
ethyl[C#elal%féo(?g @?%adﬁ%l tg‘n%(k gbéoqgt%ﬁ.%@omsx?ﬁ? %om%mlxture was

washetl mathewaten dsediyndodvabotedfto dryness. Fay prodiel wanebry¥@Bized from
tadded and the m xture was evaporated to dryness. To
ac%!9Pfie residue 0.1 N HO was added and the product was

' NRRR (S tha] Bb 5 Sl et kg, 3 Zgr#péﬁﬁ%ﬁ‘;a & 285, s34 €,

and "evapor at e 0 dryn
7.78 (spdHy,sltlad si Y from i sopropanol. 1H NVR (400 MHz,
DVSO-d6) : d = 2.49 (s, 3H), 3. 51 (br, 4H), 3.60 (br,
4H), 7.54 (s, |IH. EXAWPLE 35: -Chloro-S
EXAM!PDEC!MOS -DiGUROS - DRI { holin
met hgaﬁnong 3-"Chl oro§ &ydroxy gié’z}rﬁ @?benzo[

benz}’[%tb@?ni@ne-ﬁ-qﬂrbommhol i n-4-yl - net hanone
(3-Chl oro-5, 6-di net hoxy- benzo|
]t hi ophen-2-yl) - nor phol i n-4-yl - et hanone ( 11.8g) from

5, 6-1ﬂmmﬂx9-33mmm@cm«sﬂgﬁdhhmdda@b&%npﬁ@m@ﬁubﬁé&iﬂ-a ~c@fbnitrile
al um num chl ori de was gradually a

(4-Brogigey, ﬁ@ﬁn?ﬁlmc?@m l@pm[bk@oahem&aiﬁmewpehwwrleneftbanone

(0. 422g§ fg) aF?amﬂiggg gﬁ%ﬁ%&&@f@aﬁfde %2 6 ﬂl &% g:ﬂ)‘%tm‘i‘%mlde (8 ml)

were smmdlatnd Bui mitaoeaveowenat M@tC Bﬁd Sjlﬁowsi ’Ilol‘thld atiiture wilewas
acdc R PR arotih Pttt i et gy P igis was dicd and
evaporated to dryness.

'H NMR (400 MHz, CDCI3): & = 2.66 (s, 3H), 3.5-3.8 (br, 8H), 3.96 (s, 3H), 4.05 (s, 3H),
7.46 (s, 1H). NOESY NMR indicated the cyano group at the position 4.

5,6-Dihydroxy-3-methyl-2-(morpholine-4-carbonyl)-benzo[b]thiophene-4-carbonitrile
A solution of 1 N boron tribromide in dichloromethane (3.4 ml) was added to a solution of
5,6-dimethoxy-3-methyl-2-(morpholine-4-carbonyl)-benzo[ b]thiophene-4-carbonitrile (0.19
g) in dichloromethane (40 ml) at 0 °C. The mixture was allowed to stay at 6 °C for two days.
Methanol was added and the mixture was evaporated to dryness. To the residue 0.1 N HC
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( 7- Br ono- 3- chl or o- 6- hydr oxy- 5- met hoxy- benzo[ 6] t hi ophen
-2-yl)-norpholin-4-yl met hanone
W@ 300Tl8H- 6- hydr oxy- 5- net hoxy- benzo] PCT/F12006/000257

] t hi ophen- 2-yl) - nor phol i n-4-yl - et hanone (6. 9g) was
slurried in acetic acid. A é%l ution of brom ne (3.5I0)
i cetic acid (31m) was gradually added. The )

was ef R TR & o AEISH0 Incr Ay AEesbie, Expiserbes dried and

evap8fatédto Wyl dhe SoMBERIA WaARckthiNRs Fx%ﬁfjﬁgpfog L.

... reaction mxture was stirred’at coo or 1. ours.

H NMR (46 MHa@M$0idsp be2.49 (s, GH) 3151 (bry4id))8m0 (BheH), 7.54 (s, 1H).
product was a m xture of two conpounds and was used
for the next step without any purification.

XAM NPl - ' - V| .
EXAl nlt;rﬁg%%’ I(ﬁ tgﬁ{);ﬁf %g ?ﬁ@hdglrc{g%h&é}io G278 fthi 2B LM Fack photin-
4-yl-igtiBmome- 3- chl or o- 6- hydr oxy- 5- met hoxy- benzo]

] t hi ophen- 2-yl ) -nor phol i n-4-yl met hanone (7.Qg) was
di ssolved in | -nmethyl -2-pyrrolidinone (35m) and

i et 0 I

-l AR A el P mpron

(3-Chilatce$, 6¢dhBthoky-bems [ HddeshenTh ¢l) me@pho1014-SDhietiaBtnd\AS .8g) from
stirred at roomtenperature for 30 mnutes. The

Exangle 8 14 shirge i dichloromethans (210nyl) and alpminim vhigride (idg) was

gradﬁﬂ?%ﬁdwsfh@@éﬁg% i’Mi}Etb{el WA WGP R n‘g)%fa‘agg B8k P4 hours. Then
S u anddried in

ofution of sodium sul phate, evaporate

6M hydmebloric il (@6mB)ueds gradiafiy ndddde Thbyrdahiadiyer was dried with sodium

chromat h a . usi ng he ne-et hyl acetate an
sulpt3fd, BREHor el RS T Peodith af iy of hyogampounds
and Wd¥ used Fdr. thndd step withbhs and- pifificatiost) . 7.39 (s, IH).
(3-Cnhl oro-7-cyano- 5, 6-di et hoxy- benzo[ 6] t hi ophen-2-yl)
- nor phol i n-4-yl - net hanone

- - 3-chl -5 6-di net.h - her .
S LR B R R
methaapper (1) cyanide (2.3g) in N, Ndi nethyl formam de were

irradiated in a m crowave oven at 180C for 1.5 hours.

(3-Chiero-erétydioxydrmaethex e benza itthiogheu-2eylpiorpledined-gl-théOahone (6.9g)
dded. T i.d fi.lt d the | '
ws B R0 oo ST 51 e So PG

gradus@ly apdéd. fThe deabbiorl magireGisQfRed QBFRRMEmipetaRe and after 15 minutes
tane-ethyl acetate as an eluent. 1H NVR (DVBO d6) :

he .
Watelb(1§5 mly wag C}edgﬂ}q reactpn migturg Myas stirredat(aepl R ,5 ougg The solid
- - - di hydr oxv. .- benz
s by 0L ARG 1 B B0 ot n v
used for the next step without any purification.

(7-Bromo-3-chloro-5,6-dimethoxy-benzo[h]thiophen-2-yl)-morpholin-4-yl-methanone
(7-Bromo-3-chloro-6-hydroxy-5-methoxy-benzo[]thiophen-2-yl)-morpholin-4-yl-
methanone (7.0g) was dissolved in 1-methyl-2-pyrrolidinone (35ml) and di-
isopropylethylamine was gradually added. The reaction solution was warmed at 80°C for 3
hours. Then water (350 ml) was added. The reaction solution was stirred at room
temperature for 30 minutes. The product was extracted into ethyl acetate. The organic phase

was washed with 1M hydrochloric acid and a solution of sodium sulphate, evaporated and
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(3-Cnhl oro-7-cyano- 5, 6-di met hoxy- benzo|
] t hi ophen- 2-yl)-nof hol m4-yl-net hanone (0.05g) was
waeependesl i n di chl oromet hane under nitrogen, PODFRO06{000257
-20C and treated dropw se W|ﬁ h a solution of I M boron
tribromde i n di chl or onet ha The suspension was .
tirred - for 30 utes_and in, cool overnig
& i Rﬁé S Baﬂﬁq?f{] By flash- Cémrﬁpth%&réphyamgshqpm@@thyl
acetaagagmgr@nperature for 30 m nutes. The product was
. filtered and purified by a preparative plate (reverse
H NMR £MSidag 0 & Tt thur 410 8. 6t4c(b1u éHi, 3.84 (sy BHACRO Afse3H)) d.39 (s,
1H)_acet|c acid (8:1:1) as an eluent. 1H NWR (DVsQd 6) : d
= 3.52 (m 4H), 3.63 (br, 4H), 7.02 (s, IH). As
already menti oned herei nbefore, the conpounds of

rmula | show inter est!m‘% har macol ogi cal properties,
3- Chlé)ﬁ@-ﬁycy@ngﬁ,@mmgﬁhpxhhe iethen-2-yl)-morpholin-4-yl-methanone

B R B S ML 1 e

(0.7gpeed esp@pRATIBYRGE 0238 in AENLAMeAYFo :ﬁﬁﬂdg \g(re?é }PdRatd 9

via glucuroni dation. Furthernore, not uncoupl e
mlcr@w‘@awﬁn &t b{5Shot ylheuisoho ﬂ@anuktlpﬁ mrtm@m)ané ethyl acetate

h oI 0qgi cal. tests te
el oW h@%’?&? %R#W§ F’Iﬁf: @?‘@ﬁa S OT SO hag RS ? eI-‘i’g dried
in vaewtnn. Viteyproducy ivtas piltiedby ﬂ@]h%ﬁﬁotﬁﬁh@grﬁ&ﬂ{yafs[ﬂgr&%ta‘% ethyl acetate

ngﬁi uring the COMI activity with various drug
as aneGHBknt r at | ons usi ng reconbi nant hunman sol ubl e form of

Ngﬁg/gj?enosyl L- rret pfgr\@ %@%@Fﬁﬂ] W fza?igslﬁjr:ﬂ

100 mM Na2HPO4 buffer (pH 7.4) containing 5 nM Myd 2
The reaoitl on was started by addi ng

(-Chifko-Zisgate By 'Ibﬁ“% b]ﬂwp enfylpmsanb R Wmethanone
(-CIfb Rt BB 8 RGO, beh T RB b BB S gl ome

(. OSg)n)vasu:mspgldad Iﬁi éicBloadrh etharfel undeomebgdn, cdEILE €31128PC BRORBSed
perfornmed on_96- well plates. The

dfop‘f“is‘a zﬁlﬂ% B}tlr?& qf HWEP&OP&W@%@% igitichleropethane SHhessspensiomwas
stirrell RE-200@ €41 W mitu&tdna Sy 9&)‘? OV Uatbhe tTh\é%l&t }%9 ﬁb&lu@%to ice-cold

concentrations using Plat eKl twar e
waterTind stizred bt roony temphiature ifor 3Damlnetei Tﬁﬂmodum Ndats ﬁltsi‘ed\ktnd purified
ounds, of . formul a |

by a drdh I GC BB e oo ERRE AU it gnd aceti
acid (8eft:Dess ahlkdenfr equal to entacapone.

- "HNMR (DMSO-d¢): 6 = 3.52 (m, 4H), 3.63 (br, 4H), 7.02 (s, 1H).

As already mentioned hereinbefore, the compounds of formula I show interesting
pharmacological properties, namely they exhibit an enhanced catechol-O-methyltransferase
(COMT) enzyme inhibiting activity and have an improved bioavailability and/or a
prolonged duration of action due to slow elimination via glucuronidation. Furthermore, they
do not uncouple oxidative phosphorylation. Said properties are demonstrated with the

pharmacological tests presented below.

EXPERIMENT 1: Determination of COMT inhibiting activity in vitro
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Compound K/ nM Conpound of exanple 4 0.5 Conpound of

exanple 5 1.5 Conpound of exanple 7 1.5 Conpound of
wex@mpl®s8 0.6 Conmpound of exanple 12 0.6 ConpPCHEIR2066/000257

exanpl e 13 0.2 Conpound of gganple 16 0.9 Conpound of

exanple 23 2.0 Entacapone 1 Table 1. COMI inhibiting

activity in vitro. EXPERI MENT 2: Determ nation of

nmet abolic stability in vitro The netabol i c stability

The K’a§al§ésl%9ér€ etB¥nih B BPRlch O ffe %@ﬁqﬁa H& %J}?orus Wr&g

human |iver m crosonmes (Hu | nc.

conceptiationsughg mcpmbmph‘dgimmwoduble foami af Q‘(QMHGAS ShHnm) h&EOMT

s LA i ST R P R Sl A i 1

pM N BEHO, ttegfer GRDF. ﬂﬁéﬁiﬁalﬁﬁ@%nﬁdfﬁgcgrfoi’@ﬁnﬂ QO3 7oA, ?ﬁg réa@ﬁon was

m crosomal protel n anount was After

startest by aedingthe substrafe epatetin @R W) Toe @m@g’uw ompnﬁhwated@dculetm

{
was ]ildn Csﬁ%éc‘lt d;‘s fﬁ?éﬁreggggcﬁgﬁoélggdeﬁg é PMUOB 61? nr)frggélglf\é%n 2%‘(1160 nm)
using fBlexS@tion ﬂnomtar@memtae Preties ﬁéSA}J)?l‘hadﬁbaJy@v H‘aﬁﬂéd on 96-

erchl.qric acid pet hanol (1:9) m xture.
well plaggB i %@%@f%&%@ﬁ%@@ﬁ@% Ko o pridipm s resction kinetis
b RSBSOS PRS- ATRRRREATA.
chromat ogram was conpared to that formed from

C erlne conditions. to
he SRRSAPERS) 1 AT R ST B s SR st
capalsle wp aihitdting COME §¢ti\11§1 iALRrEWRMAN effichePb&ted thah® equal to
results show that the conpounds of fornula I possess
entacpRi€eased netabolic stability conpared to entacapone
i n respect of glucuronidation. G ucuronidation has
been shown to be the nmajor elimnation route of

Compemtiacapone and t hus Ki/nM
Compound of example 4 0.5
Compound of example 5 1.5
Compound of example 7 15
Compound of example 8 0.6
Compound of example 12 0.6
Compound of example 13 0.2
Compound of example 16 0.9
Compound of example 23 2.0
Entacapone 1.9

Table 1. COMT inhibiting activity in vitro.

EXPERIMENT 2: Determination of metabolic stability in vitro

The metabolic stability was studied by incubating the compounds together with human liver
microsomes (Human Biologics Inc.) using uridine-5’-diphosphoglucuronic acid (UDPGA,
Sigma) as a cofactor. The iﬁcubation was carried out in 100 mM phosphate buffer (pH 7.4)
containing 5 mM MgCl,. The final test substance concentration was 100 pM and the
microsomal protein amount was 0.4 mg/ml. After 5 min preincubation the reaction was
started with pre-warmed UDPGA, final concentration 5 mM. The mixture was incubated in
Eppendorf tubes for 60 min at 37°C, and the reaction was terminated either by adding

methanol or perchloric acid / methanol (1:9) mixture. After protein precipitation the
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t he compounds of formula | have an i nproved

bi oavai l ability and/or a prolonged duration of action.
w@oopouess Rel at i ve gl ucur oni dati on Conpound of PEREXIPI6E00257

4 <0.01 Conpound of exanple %2 0. 03 Conpound of

exanple 16 <0.01 Conpound of exanpl e 23 0. 26

Entacapone 1.00 Table 2, Metabolic stability in vitro
gluc‘FP%@S?ﬁgwdgv FSEPBACE BY high-pesformengsdimid-clromaiography (HPLC).
T i i [ ' f..0xi dativ
B S nES P Lt e MPE! Blba oA AR il B B rom
entaggperspindhs samnd enpevimentat cotidéiibnis o dlstainad ethtivaglucimedidation value
for e 'tc% %ndri a measuring the oxygen consunption by a

uor sggﬁ”t techni que. The mitochondrial preparations

were made as described in Nissinen et al. European

Journal of Pharmacol ogy, 340 (1997) 287. Shortly, a
The gegylts e shovanip; Tablest Theiressits slenv that theedmpoesdsarf formmile &possess

: 9% i nt.o pieces. The tissue.pas
incref@nAabb M BB A 1d B RoBa Bieantrroris i Ron,
Glucgronidation had-tiden sBovabtoNesttie i elighidatioM 1HIHEAS RitabapBné dndHhus

h vv/vo‘{lﬁ %??r?f{‘oﬁm eni zed with 5-20 strokes (800 rp in

the compouyids of fqrpmy; %1181‘2‘? e R grptoNgd biogvaslability pedfernmprolanged duration of
actiod.he honogenate was centrifuged at 1000 g for 10 m n at

4 0C. The supernatant was coll ected and centrifuged at
8200 g for 10 min at 4 OC. The supernatant was

MWmshed twice with 10 m
Compb{hldiﬂ%% SgnZzatton— =5 suspensi on was
Compbfalbfkifged at 8200 g for dD mn at 4 0C. The
CompSMP6fRAL M s Was di scardedygnd the pellet was suspended
Compdudl 6f c2aniflle ¥f honogeni zat i gpg buf fer and kept in ice
Entacaperfei | use (up to 2-6 hourspo The protein concentration

Table Netabelizsubitit] /B (Fati DGO EH6S Bike&on$61 66)Cr ovel |
pl ates were used for measuring oxygen consunption of
m tochondria. The mcrowell plate has an oxygen

EXPERIMIENT 8: Dlett@ e Afuh of (tieBRpIRgL bl Sxidative ph lation in vi
|, 7- di phenyl -1, 10- phenant hrgrlah?gne rat%é‘r,]ei%nolsgl?rya 1on in vitro

chl ori de) enbedded in the gas perneabl e bottom of the

Uncoié@%ﬂ§uonf.§;§ﬁ¥cgiﬁi@8 %)H&ypﬁ.bltyfatig}{ %&a% sIuldiJe%rirel ISoTES vt ﬁvérhrgitc? C)l('l%ggl‘rl]a
measuring the oxygen consumption by a fluorescent technique.

The mitochondrial preparations were made as described in Nissinen et al. European Journal
of Pharmacology, 340 (1997) 287. Shortly, a rat was decapitated, liver was excised, washed
in ice cold 0.9 % NaCl and cut into pieces. The tissue was placed into 40 ml of
homogenization buffer containing 2 mM Tris-HCI, 0.25 M sucrose, 0,1 mM EDTA pH 6.8
(1:4 w/vol) and homogenized with 5-20 strokes (800 rpm) in a medium-fitting Teflon-in-
glass Braun homogenizator. The homogenate was centrifuged at 1000 g for 10 min at 4 °C.
The supernatant was collected and centrifuged at 8200 g for 10 min at 4 °C. The supernatant
was discarded and the pellet was washed twice with 10 ml of homogenization buffer. The
suspension was centrifuged at 8200 g for 10 min at 4 °C. The supernatant was discarded and
the pellet was suspended into 2 ml of homogenization buffer and kept in ice until use (up to

2-6 hours). The protein concentration was measured.
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mtochondria is detected as an increase in

fluorescence. The test conmpounds were added into the
was®ayiqesat e at various final concentrations (BCT/RI2606/000257

5, 10, 25, 50 mM. A known g?coupler of m tochondri al

oxi dati ve phosphoryl ati on, ni trophenol (DNP; 10 nmV),

was used as a reference conpound (cf. Henker .

Bi ochi m ca et Biophysica Acta, 81 (1964) 1, Ni ssinen

BDTgté)}?cf‘éen HY5REAL YbRal Pﬁgea E%%ﬁ(f g‘&g%%%é%uﬁﬁg g{(%%geglansmnption

. The control contain :

of mge¢honilom Tofe mictayediigplateihas @Do%%eﬁ‘seﬁsitiﬂverfgbmsﬁéxﬁlcﬁfnmgnd (Tris
S a into.2. .28 m. of respjratary buffer (37 0O
L7 gt it Bt B edend T s permeslc
bottoMy6f 2he WM BEn irhibid BRQi M bEHE e HR APer CodinMRSor
o. dé% 7._06._ The rreasbr_erren(?@_vvas started with ﬁe % di 1%#)
mitoghondra isHatestaasdniingrease dp dneticenen¢s0 | /wel |) to the
wells. The plate was stirred for 20 s and the

fluorescence in the wells was neasured for 1_0 m n
The tgsti cogip@usds wereradddd ineoxihe by phateadt valbudfihal RBhSetrAibml(1, 2.5,

R T N S T N S A ———
dinitropB¥hol (DR®; $6 ARA, hast Ll agg ?Qgﬁgc%%??&m%%?ﬁiochimim et

nmeasur enent was det_ e( mn
Biophxsiriai4csa, & (We6D 1dNigsited ebgl. Evepewaisurotl of Phoemataledy, 340

. ling . :
050 T e R B8 Ll S Ph is 0.7
ml =dasg/piddn/inilp was hddddtidtod 28%nt @pﬂa@;ﬂﬁu't&g-burfer @7 °C) containing 250
sanpl e/ Control sl ope ratio exceeded 2, it was _

mM sagelrpices ééwé‘iazﬁﬁ’@gu%mﬂ\ﬁ Y1t dxnNBEGTFA, 5 mM sodium succinate and

I8 iTgQ. Q o al | . :
RO 18 Ak AR pons
suspension\($@ yl/wellntiotthe elid Tha plativys stiveayfor M€ bed the fluorescence in

[ i J th 4 were consi dered,
the wgllt it sh e o B o o 0ttt A8 s oot 630
nm al@BhRsidn chhEFHESL fif. Mo&&ﬁ‘ﬁlﬁ?ﬁ@r tﬁpﬂﬁﬂglﬁg% ?étti?novrx{gs set to

formula | do not uncoupl'e oxi dative phos

“lowFhe conpounds of fornula | thus possess a desirable
safety profile. Conpound Uncoupling/ mM Conpound of
exanpl e 4 >50 Conpound of exanple 12 >50

The slope factor of each oxygen consumption measurement was determined. The means of

two replicates were divided by the means of six control values, and the threshold values of
uncoupling were determined for the compounds. The DNP/Control ratios describe the

activity of mitochondria.

If a sample/Control slope ratio exceeded 2, it was interpreted as uncoupling of oxidative
phosphorylation. As a control for assay quality, DNP/Control ratios were calculated, which
gives the activity of mitochondria. Only assays where DNP/Control ratio was larger than 4

were considered acceptable and used in tests.

The results are shown in Table 3. The results show that the compounds of formula I do not
uncouple oxidative phosphorylation. The compounds of formula I thus possess a desirable

safety profile.
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Conmpound of exanpl e 13 >50 Conpound of exanple 23 >50

DNP 10 Tol capone 2.6 Table 3. Uncoupling of oxidative
w@b@3phosyl ation in vifro. The conpounds of f oP@mIFR0G6/000257

exhi bit COMI i nhibiting aCtI%I ty. The present

i nvention thus provides co unds, or salts or esters

thereof, for use as a medicanment. Furthernore, a

net hod for the treatnent of diseases or conditions

CompBlilia! €1 T_COMT T T O mpraegpt S are indi cated to be

CompY&R oBdxathple T OVI UeU.— For_exggpl e, a nethod for the
Compbur@af ¢x@iifle Rf Par ki nson's disgease, such as potentiation
Compoind lofaxaddpB t her apy or thessapy with another dopamn ne
Comppynd ofexgrapls 23i s provi ded hi >sai d net hod a

DNP t her apeutical ly effective dfount of at |east one _
Toloapggemound of formila | js adfinistered to a subject in

Table & ddgouptingof pidativehesponatiomireityse of the conpounds of
fornmula | for the manufacture of a nedi canent for the

AR5 R ORI By i

proviBag ¢Qmpmmd$ od salsas esteisshaksh f@rey hﬂ@ﬂledeBﬁeﬁtO ARG ERre, a
be adm ni stered, for exanp

metn{i f ¥ ?P?mf”&}&?géﬁe?%?s OF cohiianmsarhrsiy Wﬁealﬁbltmg agenys are
indicRB@tBE Rkl §PprolREM Rk AR fésﬁnlé 110(1% the lt1gatmetnt of Parkinson's

adm ni stration and cont al n eas one ac
diseage; spehLascotsntiatiomael lavddopa tlwmwpyrmcthﬂmpscwith ﬁn@thmmaaﬂnﬁr&

preci S pheiide SRR Sl R Bk e

complonnd befoamntla I ThalniinGtaeeid 4 Subfesfh Aed B seihMERthht aThe use of the
jent.in need of the treatnment will vary dependi ng

ComPBHn‘%SrRaf forgmia Lifoa thromarp factiernf siaedierment for sl treatuhenthe discases
LGS rt| | ar
o Coﬁcgﬁ"ﬁ‘?’%%aﬁe. ng t%léllg)ﬁ M(%gag%ﬁ@ ﬂdlgé ?F] ¢ L SR Parkinson’s
diseagepiswdsd whvidedvi ni stration, and is easily determ ned by
a person skilled in the art. Accordingly, the typical
dosage for oral admnistration is fromb5 ng/kg to 100
The cUﬂngﬁnd%fo f&%l@ﬂ&nﬁfé"adﬂﬁﬁﬁf&&f ?Ar e%gr'ﬁ]afé' éx?téﬁil& qulcgl%%r

mg/ kg to 10 ng/ kg for an adult
parenterally by means of any pharmaceutical formulatlon useful for said administration and

containing at least one active compound of formula I in pharmaceutically acceptable and
effective amounts together with pharmaceutically acceptable diluents, carriers and/or

excipients known in the art.

The therapeutic dose to be given to a patient in need of the treatment will vary depending on
the compound being administered, the age and the sex of the subject being treated, the
particular condition being treated, as well as the route and method of administration, and is
easily determined by a person skilled in the art. Accordingly, the typical dosage for oral
administration is from 5 pg/kg to 100 mg/kg per day and for parenteral administration from
0.5 pg/kg to 10 mg/kg for an adult mammal.

The compounds according to this invention are given to a patient as such or in combination

with one or more other active ingredients and/or suitable pharmaceutical excipients. The
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The conpounds according to this invention are given to
a patient as such or in conbination with one or nore
w@ehen1m@msei i ve i ngredi ents and/ or suitable PCT/F12006/000257
phar maceuti cal exci pi ents. ggelatter group conpri ses
conventional ly used excipierdts and fornul ati on aids,
such as fillers, binders, disintegrating agents,
lattey grgyp compusessanyeationallygierd exsnipicrig 2a¢ Sornatlatiomaidsi sushss fillers,

ind3S AL blctBing 6001 PLSSEIAAL Wy, e,

stabitigarspolrgamty and/ommeteyvdtivesin phar maceut i cal
manuf act uri ng net hods. The dosage forns can be e.g.
tabl ets, capsul es, granul es, suppositories, emulsions,

The SotsRRAGE @ﬂﬁ)rﬁﬁlaq%@fdnﬁﬁﬁted@ﬁﬁ%g%%fgnfoﬂgﬁgélg%%&ﬂh%ngr wn

adm ni stration and the gal enic unt o
phargaequiigalimgrudaniteing methedst Therdosage rmsaan by pigc ableys, varsyles,

% . 100% (w W) . For the treatnent of
e, Mibslordck RO NI ol BlotehS B iRE Byt of
admigistretiort aigbthb @alewictfbroh, hOgaEEt OF t1RIHRRE IngdRAN DL formulation
r.ecl rsor, eachin its own conhposition or conbi ned in
can tﬁ”ﬁ‘? g1%&Y befwoas PO hrendA08% Gv/#dpa decar boxyl ase ( DDC)
i nhibitor, such as benserazide or carbidopa, and/or a
nonoam ne oxi dase type B (MAO-B) inhibitor, such as
For thetredtenenidef, Parkinsoy'd disese thafcompbdedsarf femmegi bamiss gie@Ntogether

. resent...The amount of | evodgopa can be from 50 ) .
with e%ogw or{gapog{eb &ogapapﬁ %r@cq@ort Saogdg 1tﬁﬁwnsq9mpog§op pb?ﬁnrg@ned ina
singlégorhipos2idéh. MWso d BEpaATERABEXRAsc YR ARRBIt62 Eucglgas;bre%&%i(?%or

.to 200 ng, e.g. from5 ng to 100 'ng, suc rom
carbigepag @nqo{@r_ a meaoamae oxidess typy BANVAQHS idbibited, mech as lazabemide,
c : ey re.typical
UMD VBB ol YRRyt 5
mg tal400 mg, d.g.1fom Thengiwi 100 migsaciods fransdant de2008mE Y MeCahduhat of

.from 100 o 800 , €.g.. from100 ng to 200 ny,
CarbléﬁR?i C&Bg’eif'fr{’?%% g9 2959 T §is f190s) meded§0 e, guchasifepmp 5 mg to 50
mg. i ndividual doses. The daily dose of rasagiline is

typically from0.1 ng to 5 ng, e.g. from0.5 ng to 2
ng, divided into 1 to 10 individual doses, e.g. 1 to 2

LRei.vi.dual es. The daily dose of safmanide js
The I?ggi‘c ag#‘;’/r ?nr%g‘ﬁ? %pamjn? BBy i icheas é‘?VOaPB%naSQ)WPﬂﬁalﬂbb 150
admimigteredi i iadeo bhfremT: L & 140, iendipontdvaliodoges, e.g. 1 to 2

i ndi vi dual doses. The daily dose of selegiline is
typically fromlng to 20 ng, e.g. from2 ng to 10 ny,

The chAinl%fj :«iglfegoufgﬁiaggéqé&segs %iéaﬂ? Tr\éh{jﬂ% mﬂ‘&? 860 meg', gg éortnq 06 mg to 200
mg, divided into 1 to 10 individual doses, e.g. 1 to 2 individual doses. The daily dose of
rasagiline is typically from 0.1 mg to 5 mg, e.g. from 0.5 mg to 2 mg, divided into 1 to 10
individual doses, e.g. 1 to 2 individual doses. The daily dose of safinamide is typically from
10 mg to 600 mg, e.g. from 50 mg to 150 mg, divided into 1 to 10 individual doses, e. g 1to
2 individual doses. The daily dose of selegiline is typically from 1 mg to 20 mg, e.g. from 2

mg to 10 mg, divided into 1 to 10 individual doses, e.g. 1 to 2 individual doses.

A person skilled in the art will appreciate that the embodiments described in this application
can be modified without departing from the inventive concept. A person skilled in the art

also understands that the invention is not limited to the particular embodiments disclosed



A person skilled in the art will appreciate that the
enbodi nents described in this application can be
wore@i70185 Wi t hout departing fromthe inventivePCDRRE®I000257
A person skilled in the art gl so understands that the
invention is not limted to>Phe particul ar enbodi nents
b di scl oaedbut is intended to also cover nodifications
ut iy nterled dorplaey covess modifigations of the embedinteatsshatrare withth the spirit and
scopd PR iRfentiBg, | Nvention. CLAIMS 1. A conpound of fornula
I, wherein R2 is in a position ortho to R3 and Rl is
in a position ortho to R2 or RLis in a position ortho
to R3 and RA is in a position ortho to Rl; Rl is cyano
or nitro; Ris hydroxy; R3 is hydroxy; R4 is H (d-C
6) al kyl , hal o(d-C 6)al kyl, cyano, fornyl, (d-C
6)al kyl -(C=0 -, halogen or nitro; the dotted line
represents a single or a double bond; two of X, Y or Z
are independently CR5(R6)ra , N(R7)n, O or S and one
of X, Yor Zis N(R7)n, Oor S; mis, independently at
each occurrence, 0 or 1; nis, independently at each
occurrence, 0, 1 or 2; R5 is, independently at each
occurrence, H, (d-C 6)al kyl, (C2-Ce)al kenyl, hal ogen,
hydr oxy, (d-C 6)al koxy, hal o(C -C 6)al kyl, hydroxy(C
1-C6)al kyl, (G -C6)al kyl-(C0O-, (d-C 8)al koxy-(C=0) -,
cyano, fornyl, (d-C 6)al kyl-(C=S)-, R8-(C=NR8)-,
car boxy, (C3-C7)cycloal kyl, heterocyclyl, aryl,
heteroaryl, heterocyclyl-(C=0O-, aryl(d-C 6)al kyl,
(Rg)2N-, (Rg)2N-(Cl-CB)al kyl, (Rg)2N-(C=O-, (d-C
6)al kyl-S-, R9-(S=0 -, R9-(C=S=0O -,
(C1- Co) al koxy(C1l-Co6)al kyl, (Cl-C6)al koxy-(C=0-(C
1- C6) al kyl, (Cl-C6)al kyl- (CO-0O, (d-C
6) al kyl - (C=0) - O (d-C 6)al kyl,
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hydr oxy( Cl1- C6) al koxy( Cl1-C6) al kyl, (d-C 6)al kyl -S-(d-C
6)al kyl, (d-C 6)alkyl-S-(CO -, (C3-C7)cycloal kyl (C

waz2@epaloky | , aryl oxy, aryloxy(d-C 6)al kyl, aryPCTFI2006/000257

6) al koxy, aryl (Cl-Cs6) al koxy%%: 1- C6) al kyl or
heterocycl yl - (C=S)-, wherein’said (C3-C7)cycl oal kyl,
heéﬁrﬁgﬁ/ lyl, aryl orheteroaryl as such or as part of
an éroup is unsubstituted or substituted with 1,
2 or 3 substituent(s) each independently being (d-C
6)nl w&omﬂ&hggg{bmtayﬂ oxy, carboxy, (d-Ctal koxy or
(Rg)2N-; R6 is, indepéndently at each occurrence, H,
(G -GJ6)al kyl, IRl ogen, hydroxy, hydroxy(C 1-C6)alcyl
; of‘&l? and R6 both attached to the sane

-fofNpn together with the carbon ring
ey arkyattach d, a -(CO- group; or
bhg dt t ached to the sane carbon ring atom
fer<Wi izt he carbon ring atomto which they
are attachRd, QRC(Rs) 2; or R5 and R6 both attached to
the sane cafbon ring atomform together with the
car bgfefei )9 atomto which they are attached, a 5, 6 or
7 menbered saturated or unsaturated carbocyclic ring,
wher B is inaimsition gr#ie taIRs ehé Ri isihathositios Webitd BLed Wi t h
1 or%é{substituent %sé each icgﬁfpe_ndent_l_y bei n G-C
6) al RYIM ISHR P BGYHOR Rif ?&(a%éa‘{ BB RPRERY odfio EaRboxy ;
R7 iR, iddydependepi |y at each occurrence, H,

(Q Cral kyl, (C3-C7)cycl oal kyl, (Cl-CtalkOXy, aryl or O
, whBe &ilydsaiyd (C3- C7) cycl oal kyl or aryl is

unsufst i .or substituted with 1, 2 or 3

subs?? %gu}é}r#o?‘g’) each i ndependently being (d-Cral kyl,

hal oBgis, H NG )yakyl (Kalo(C)- @k, &fané,ab (1CL90 ) B =R)-
R5 ﬁnd R7, .or R7 and I1?7 6attacér?(red toB%J}l(aclen%) ri % )

at on® PEAT DitHyet her with the ring atoms to which they
are gblRahetne d@gf:eg §5'§ifxglesor.a§1o%le7b ognbered saturated
a clFc ring

or unsaturate rbocy or a condensed 5, 6 or

7 metesiey, %ar Biraed ﬁdemdmgegﬂimgﬁ?mi)ggﬁﬂs hi’{'@ oﬁoé @lg)é, Y or
cont ai. or et eroaton(s) selecte rom N, an

s, vhar e e

arbo- or heterocyclic ring
m is, independently at each occurrence, 0 or 1;

n is, independently at each occurrence, 0, 1 or 2;

Rs is, independently at each occurrence, H, (C;-Cg)alkyl, (Cs-Cg)alkenyl,
halogen, hydroxy, (C;-Cs)alkoxy, halo(C;-Cg)alkyl, hydroxy(C;-Cg)alkyl,
(C1-Ce)alkyl-(C=0)-, (C1-Cs)alkoxy-(C=0)-, cyano, formyl,
(C1-Ce)alkyl-(C=S)-, (Rg)N-(C=S)-, Rg-(C=NRg)-, carboxy, (C3-Cr)cycloalkyl,
heterocyclyl, aryl, heteroaryl, heterocyclyl-(C=0)-, aryl(C;-Ce)alkyl, (Rs)2N-,
(Rg)2N-(Ci-Ce)alkyl, (Rg)N~(C=0)-, (C;-Cy)alkyl-S-, Ro-(S=0)-, Ro-(0=S=0)-,
(C1-Co)alkoxy(C;-Ce)alkyl, (Ci-Cg)alkoxy-(C=0)-(C1-Cg)alkyl, (Ci-Cg)alkyl-
(C=0)-0-, (C;-Ce)alkyl-(C=0)-0-~(C;-Cg)alkyl,
hydroxy(C;-Cg)alkoxy(Ci-Cs)alkyl, (C;-Cg)alkyl-S-(C;-Ce)alkyl,
(C1-Ce)alkyl-S-(C=0)-, (C3-Cy)cycloalkyl(C;-Cg)alkyl, aryloxy,
aryloxy(C;-Cg)alkyl, aryl(C;-Ce)alkoxy, aryl(C,-Ce)alkoxy(C;-Cq)alkyl or
heterocyclyl-(C=S)-, wherein said (C3-C7)cycloalkyl, heterocyclyl, aryl or
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IS unsubstituted or substituted with 1 or 2
substituent(s) each independently being (d-C 6)alkyl,

wh200egensgs hydr oxy, (d-C 6)al koxy, carboxy or ORCI/FR806/000257

i's, independently at each oggurrence, H (d-C 6)alkyl,
(Cl C6) al koxy, aryl or aryl% -C 6) al kyL wherein said

th
u n su Qg’%rqs P 2‘8 %{gqhairlﬂgg%%tpg Q%, g‘rq%mlsgl?lg@shtuted or substituted with

ﬁ glbg tglle% ¢e E tsglf%l)t(lif/efi\f(gbaéragg %gi%géiﬁ?gﬁy bélgé‘% Fgl —é% ﬁiesgm 8%, hydroxy,

|nde|§élib9§}ﬁt(py-céx llexyylor R+ ence, (G - C6) al kyl ,

o) R, it fihg b dash Geduttnde B e Ce tpasahvgray:

t he mydmxy(@lt(t’@élkylhﬁ (Cpapalkagdyi s not
2-benz br onmo- mtrobenzo?uran- 4 5-diol. 2. A
conp 8&#@ apd Re Pﬁ‘ihr?étécheﬁ te thei same cathearigratewm form, itpgegher with the

pos gwg\n%grg B e Mty 3l difachdly, ﬁgﬁo} Ly Artho to

oun ascarredln rpélanls
i n aopBsand Babathtattacited tdtheasanhe Rdrbioa ring atorp @sind, it@dether with the
ortho

RL. 4. A conpqund as, c| aj ' anyoneof
cl ai ﬁ%r%?nflggﬁto &nﬁa}ﬂ( af%atﬁCL?fiaE%XFr%ir nitro. 5. A
conperRyad$RE bé‘ﬂh"ﬁﬁﬂcﬁeﬁ 16 1R sAind caaf rrﬁﬂgrhté?ﬂ f(')r?n l’fb gebher WVith the
conpound as clained in any one of clains

wher EMRORRIINE gtogy tonwhicly thex asoattacherd ads 6 o aummnbarm sutnyrated or

oo AsrleT kol Ry rinbT LR iy oibprfyedor substiutea
wher siith losre2 @fbstﬂﬁl@nt@k)bh@ﬁnﬂép’éﬁﬁeﬂt@ﬂfeﬁﬁge(mls(j%m?]qml@gen

bond d as clained in any one ainms 1

to 8hy‘§9ﬁ§}”é&h'@)ﬁik°6b’ ogcaro®y; 7 are CR5(R6)m and one of

X Y _ >

s s PR Bl ARG C0uR RS, ol
CR5( f%)Cdalkomp apyl oX O, Ywltareid shidl (Q-Ez)dyploalkgﬂ cmaeylaﬁ unsubMituted

glr alzﬁ;ég’ufs@tél%e%i w@h ET% ?#Jstt&é rtl:tlgé Ienﬁbmdzpe Hgntgf%emg (C1-Ce)alkyl,
halogen, hydroxy, (C;-Cg)alkoxy or carboxy;
or Rs and Rs, Rs and Ry, or Ry and Ry attached to adjacent ring atoms form,
together with the ring atoms to which they are attached, a condensed 5, 6 or 7
membered saturated or unsaturated carbocyclic ring or a condensed 5, 6 or 7
membered saturated or unsaturated heterocyclic ring containing 1 or 2
heteroatom(s) selected from N, O and S, wherein said carbo- or heterocyclic ring
is unsubstituted or substituted with 1 or 2 substituent(s) each independently
being (C;-Cs)alkyl, halogen, hydroxy, (C;-Ce)alkoxy, carboxy or oxo;
Rs is, independently at each occurrence, H, (C;-Cg)alkyl, (C;-Cg)alkoxy, aryl or
aryl(C:-Cy)alkyl, wherein said aryl as such or as part of another group is
unsubstituted or substituted with 1 or 2 substituent(s) each independently being
(C1-Ce)alkyl, halogen, hydroxy, carboxy or (C;-Cg)alkoxy;
Ry is, independently at each occurrence, (C;-Cg)alkyl, (Rg);N-, hydroxy or
(Ci-Ce)alkoxy;

or a pharmaceutically acceptable salt or ester thereof:
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are CR5(Re)n and one of X, Yor Zis O 12. A conpound
as clained in any one of clains 1 to 8, wherein tw of

WO00Y/00008Z are CR5(Ro) 1n and one of X, Y or Z PGI/H20@6300257

A conpound as clainmed in an gone of clainms 1 to 10,
wherein R7 is, independentlé at each occurrence, H,

(Q Cral.k or.a wherein said s _unsubstituted
o 00t T BRBiFO R Compma3t adipSh el brayo i

I ndependenhhy, Rgiong hal ogen. 14. A conpound as cl ai ned
in any one of clains 1 to 13, vvhereln R5 is,

i ndependently at each occurrence, (Q C’\al kyl,
hat-odesprnang eeelamagdinkgjaim §, orheray Blz fcoiyp- [{aBiOp-o7tho to R and

b |, het lyl- (C=0
(o) Dl eyl PR e oty ety aryl or

heteroaryl as such or as part of another group is
un3ubstanipaued as clagndabin daitel] wiietdin R; i2inarpadition ortho to R3 and

substj tuent (S). eac ependently being (Q Ctal kyl or
hydr&)}sln@@)q%twn,%g@ ﬂ%ently at each occurrence, H

or R5 and R6 both attached to the sanme carbon ring

at HMAf @niBouh@9S EREHednt Ay ol ofAERAM {d N WIREQAR, 9s WhfBgen or
they are attached, a -(C=0O - group; R8s,

mde[@éﬁblently at each occurrence, or aryl, wherein
said aryl is unsubstituted or substituted with 1 or 2

tA b
(G- GRS o TR ARRRTA T Heton R 10 i 14,

wherein mis, independently at each occurrence, O; R5
i 6. iAn@telmmmdé s blﬁimtd manly ooe oficlnimckto H,wﬂwaéin@en'ls cyano.
(Cl-C8) al koxy-(C=0O -, carboxy, heter ocycl yl-(C=0O - or

() Ao AL Bt BEOBPREBLY bRl X e

2 or 3 substituent(s) each i ndependently being (d-C

6)&l lAyd:omp’ouhd ds obaitned3 dn§ ont BHElpRIKdERL 7, YvlRkeif 366 of the dotted
occur.rence, SB ).al kyl or aryl, wher ei n said aryl is
S

unsuﬁg?ﬁlieﬂlieé‘%}lt%i‘ ‘%h%%??‘@dut ed with 1 substituent being
carboxy or (Cl-C6)al koxy.

9. A compound as claimed in any one of claims 1 to 8, wherein two of X, Y or Z
are CRs(Re)m and one of X, Y or Z is N(R7),.

10. A compound as claimed in any one of claims 1 to 8, wherein one of X, Y or Z is
CR5(R6)m, one of X, Y or Z is N(R7),, and one of X, Y or Z is S.

11. A compound as claimed in any one of claims 1 to 8, wherein two of X, Y or Z

are CRs(Rg)m and one of X, Y or Z is O.

12. A compound as claimed in any one of claims 1 to 8, wherein two of X, Y or Z
are CRs5(Rg)m and one of X, Y or Z is S.

13. A compound as claimed in any one of claims 1 to 10, wherein Ry is,
independently at each occurrence, H, (C1-Cg)alkyl or aryl, wherein said aryl is
unsubstituted or substituted with 1, 2 or 3 substituent(s) each independently
being halogen.



10

15

20

25

30

16. A conmpound as clained in claim1, wherein the
conpound is 2-(4-chl orophenyl) -

WG 2@7/didogzir oxy- 4- ni tro- 2, 3- di hydr o-i soi ndol - | - BEEFI2006/000257

5, 6-di hydr oxy-7- nitro-3H gﬁbenzof uran- 1-one,
7-nitro-2-pyridin-4-yl-benzothi azol e-5, 6-di ol, nethane

3 UL‘L %?%ngot@d@p Rlpipeskin apy one of claiams bz, tviesiimene- 2-

car baxy lide@6hdbntly at each occurrence, H, (Ci-Clalkyl, h
3- chq%sro Seg yFloxac- 7 Cn| terngebergz?)[ ituﬁ’ al11oegne 2-car

boxyIhlab(@cCGDaﬂib’hﬁCr@s)a&OXy-(C O) carboxy, aryl, heteroaryl heterocyclyl-

]3 t ﬁ,hléghépfe gRgg?[gg"—gﬁ-y 8’%5? in, sald li)‘leterocgrclyl aryl or heteroaryl as such or

(33c h Ir?? pért 5f ﬁrdﬂhdi* VEHHY uksubsifudas REgdindtedivdRNener 3
C or O-

di hy d%%t@epi(m qaely indspensiently heing HenCoalky) ordiydpitat i n- 4-y
I-matﬁ%qgl er?ﬁeﬁg o ch%cg.u—%'ngl q{oxy 7-nitro-benzo

] thi ophén car I'C acl ’ét’hyl am de, (3-
chl orooRS,aﬁdeshytﬂratxxghea {0 Ithersafrtee:raﬂmﬁl ring atom form, together with the

AR A R -

boxyIR;Gs, afdepiRaNy addR Cy-Cy)alkyl 1, wh id aryl i
3- [(380hl oreg 5, 6- %I hyadrg%/u-rre-nﬁ? t(r%J- N zy or aryl, wherein said aryl is

[ &t hlhﬁiﬁiﬁ’@w&idz)r sulstibsed W)ﬂldmlﬁ?cﬁubb’remzm(sc) eaahi independently being

4-1( dr oxy- 7- ni trobenzo|
] thi %%% gg«gé@%%iﬁy |- ami no] - benzoi ¢ aci d,
3-chl oro-5, 6-di hydroxy-7- nitro-benzo[
] ttﬁ.wpbmnlmuadcaaclaﬁmd inclan B, (vhereit hoxy- phenyl ) ani de,
2- met hill ; nit ria benzhgt hi azol e- 5, 6-di ol ,
(5, 67 FWGI#WFPB RGBS ophen- 2- yI ) -

nor phQlié Rndk ¥Illde %Q@Jh@ﬁ %ccéregcg A0, (€5 A0SR 20)-,

]th| ophene- - carboxylic aci

6 caithprly, digterotyelyt-((=Q)k oz Re)sN(C200-amthereid said heteeyclyl as

o hy y 87 06 aspthergronp is vpsybstitied o7 sphstituted with ], gjor 3 syhgtituent(s)
(5, Gedtblfh}’ldépéﬁ&erﬁl;l&lﬂ@(bl -Ce)alkyl or hydroxy;

7-ni tro-benzo[ Z?] t hi ophen-2-yl ) nor pho ¥m4 yl - met hanone
’ d$,|a\1§d§ @13(;1)5% at each occurrence, (C;-Cg)alkyl or aryl, wherein said aryl is

n| o g‘“ﬁﬁ’gﬁﬁieﬁ] iﬂh&‘ﬁlﬂﬁé‘c?wgte nz op uBeH %Iel?%l-cgrlbgkg ¥)¥ (@ﬁéﬁalkoxy.

roxy-4-nitrors uran-
5 6 di hydroxy 4-nitro-3Hisobenzofuran-I-one, 5, 6-
di oy dv comypotind aslclainhgdon 3éimslg vdrerzaid tlrea:ompbunmg 2-(4-chloro-

¢ 7- A SRS G £ B e ey -
aci d nird-blisedehRIturah- 1(—5116671&'111@&9sz4@! bEDoBERAN-5,6-diol,

]t hi ophen-2-yl)-nonan-I-one, (3 | oro-
5, 6- thtlyeae swlyontiey 3 ebhiriro15¢6- dﬂuydm@(y- -nitro-benzo[b]thiophene-2-

{5, 4 SERPB1G. 519 2GRy R PeREp BbioBhengraepiboxylic

Y1) 268 eﬁﬁﬁ’ laét&, 4-cHl og@—%!@@iﬂg}cﬁbxy- 4-nitro-benzo[b]thiophene-2-carboxylic
acid, 3-chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophene, (3-chloro-5,6-
dihydroxy-7-nitro-benzo[b]thiophen-2-yl)-morpholin-4-yl-methanone, 3-chloro-
5,6-dihydroxy-7-nitro-benzo[b]thiophene-2-carboxylic acid diethylamide, (3-
chloro-5,6-dihydroxy-7-nitro-benzo[b]thiophen-2-yl)-piperidin-1-yl-methanone,
3-chloro-5,6-dihydroxy-7-nitro-benzo[d]thiophene-2-carboxylic acid
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(3-chl oro-5, 6-di hydroxy-4-nitro-benzo[ & t hi ophen-2-yl)
- nor phol m  4-yl - net hanone,

W@ 300¢khl8d- 5, 6- di hydr oxy-7-ni tro-benzo] PCT/F12006/000257

] t hi ophen-2-yl)-(2, 6- 6

di met hyl - nor phol i n-4-yl) - net ﬁanone,

(3-chlorao-5, 6-di hydroxy-7-nitrobenzo[ )

Z>] t hepfanids, 3 B-qhlomye-dilydpixyet-nigiorbenzelpjthippheradne

. (3-h byl 5, 6-di. e Nitro. .
| b ST s B R R3S o
di hy dexof» ]shiﬁﬁﬁé?ﬁél%@q:rﬁé'ﬂ%lfl)éﬁ}g{rniopﬁ a0t PR B8 816 Ay droxy-7-

] t hi ophene-4-"carbonitri

( 3- ¢ hiitpe-berErobb|thidplgneRycarbaxytin ecit é#nw[tlﬂdmy#phapm?nize,ﬂ&)nethyl-
- hol i.n- 4-yl - net 17 ai

' P gReBo A T (36 FbKdage B ora DR )
18. 11844 ' i i B

L o R e T R oGl

est ercathoaylinicid, fSof-dibydroxpritrhisrothenzofofanel-cartiv:gadivetd, £ 6

t he ty.eatnme 0 di.sease qr..a condi.tion re .a

nni SRR e RS R RiRR e S S HS g ety
use gsniebdef®s]bithiophdi-2oyDgorphiine-§l-ibB s 8%edihgdroxy-7-
Par ki nson' s di_sease. 20. met hod for the treatnent of

a di JelaehenyellBrephenems-caaxaliaacdrthyl eftgrnd Hrdilydigen-nitro-
is ingdj . | ' . i

i 1 L dian Pl S it R b 8 SRR 1 ongy 5.6
ef f ecliliydeoxayrd)UHdinitvd-3&t-isobarbiinne 1 oaspbhind-2phelydibertbthiazole-

| n CI SR AR S chedénlBliophesrkpibem s ao ety

di seasRyr, 1 %;6-&%&@@—ﬁﬁro¢ﬂ)é&%gﬁ)ﬂ’tﬂ(§h§ﬂ ly-RonanV168E (R chloro-
| evodopa therapy is potentiated. 23. I

A pharmaceuti ca

c onp dsa-tlihydrozprpt-imitneberszofid thiophen12gyl peioceptioliat4-ybasthanone,
one conpound as clainmed in any one_of clains 1 tqo 16,

or a (pAFDIRIeSft-flibyirory/cdiiftoapingolddthigphen-294)-morpholin-4-yl-

t her ' Ly, r i en, .
i+ udig Rl 3 AR SR B G i SRIAPHRORRGE S Shimorphoin-
conpdisyltmethamseo(3athied- 3,6+ ditydraxy Z3ni trodbenes[d ] thivphen-2-y1)-(2,6-

act | VAP RTERIn o8 TR abebior s 56 LBHBESI ¢ as

cl ai mRzd[AltibaheiL 231) Ql- 1 Arox s 2idh-t B-methanone, (3-bromomethyl-
5,6-dihydroxy-7-nitro-benzo[b]thiophen-2-yl)-morpholin-4-yl-methanone, 5,6-
dihydroxy-3-methyl-2-(morpholine-4-carbonyl)-benzo[ b]thiophene-4-
carbonitrile or (3-chloro-5,6-dihydroxy-7-cyano-benzo[b]thiophen-2-yl)-

morpholin-4-yl-methanone.
17. A compound as claimed in any one of claims 1 to 16 for use as a medicament.

18. Use of a compound as claimed in any one of claims 1 to 16, or a
pharmaceutically acceptable salt or ester thereof, for the manufacture of a
medicament for the treatment of a disease or a condition where a COMT

inhibiting agent is indicated to be useful.

19. The use as claimed in claim 18, wherein the disease is Parkinson’s disease.
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conposition conprises | evodopa and car bi dopa.

WO 2007/010085 PCT/F12006/000257

20.

21.

22,

23.

24,

25.

62

A method for the treatment of a disease or condition where a COMT inhibiting
agent is indicated to be useful, which method comprises administering to a
mammal in need of such treatment an effective amount of at least one compound

as claimed in any one of claims 1 to 16.
A method as claimed in claim 20, wherein the disease is Parkinson’s disease.
A method as claimed in claim 21, wherein levodopa therapy is potentiated.

A pharmaceutical composition comprising as active ingredient at least one
compound as claimed in any one of claims 1 to 16, or a pharmaceutically
acceptable ester or salt thereof, and a pharmaceutically acceptable carrier, diluent

and/or excipient.

A pharmaceutical composition as claimed in claim 23, wherein the composition

comprises further at least one other active ingredient.

A pharmaceutical composition as claimed in claim 23 or 24, wherein the

composition comprises levodopa and carbidopa.



