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1 NEM/pharnacologlcally active conpounds, ngethods for the preparation

t hereof ~and conpositions containing the same The present invention relates
to nem/pharnacologlcally active catechol derivatives according to fornula |
[err] in which each of [err] and R2 is hydrogen, optional ly substltuted
acyl\or aroyl or | ower-al kyl carbamoyl ; X is an electronegative

substi tuent, espeC|aIIy hal ogen, nitro, cyano or fornyl; and [err] is alkyl
substituted by Neuephattmuql¢gﬁualk#ﬁen@ivaxudmpqndduwema&hhﬂhtEb@ ¢hea

| )
pyrrol [eeg;fu]os ggg] Kylidohec ket P Vind e dh

car boxyal kenyl, nitro, acyl, hydroxya1ky|, carboxyalkyl or optLonaIIy
substituted carbanDyI or aroyl or heteroaroyl or [err] is al koxycarbonyl
provided that [err] is not t hen hydrogen, -and provided that _when R4 is
hydrogen or -al k¥ REEIHRY (inventinn ﬁ&ﬁyépkfﬁwbPh&ﬁméFSQPgéﬁﬂéthBFéave
by hydroxy, X |eatm¢h¢hedehatanjexesarrbqwmin@ectot lformall@anIR4 i s hydrogen and.
[err] is hydroxyal kyl X is not then nitro; or RA and R5 together with the
carbon atomto which they are bonded - 2 forma five to seven nenbered
substituted cycl oal kanone R, 0 : ' S ' I

R, 0

X

| . in which each of R,  and R, is hydrogen, optionally
..\»/l . . substituted acyl or aroyl or lower-alkyl carbamoyl;
- _ X is an eléctronegative substituent, especially halogen,
nitro, cyano or formyl; and | |
R, is alkyl substituted by lower alkoxy-lower alkoxy, _
carboxy-lower alkylthio or a pyrrole group, -
aralkylidene-carbonyl or a group selected from "
R B
-CH=C-Rq and. -CH,-CH-R,

in which R, is hydrogen, alkyl, cyano or acyl_énd Ry, is
Eyano, carboxyalkenyl, nitro, acyl, hydroxyalkyl,
carbokyalle'ot_optionally Substitﬁted'carbamoyl or aroyl or’
heteroaroyl, or Ry is alkoxyéarbonyi‘provided that R, is not
‘then hydrogen, and provided that when R, is hydrogen or alkyl
and R; is acyl hydroxyalkyl or an. aroyl substituted by
-hydroxy, X is not then halogen and provided that when R, is
hydrogen and R;'is hydroxyalkyl X is not then nitro; or R,
and R, tcggther with the carbon -atom to which they are bonded



ring, [err] in which n is,d:or 1, mis 2 tg 7 and Ris hydr oxy, alkyl,’
car boxyal kyl, optionally substituted alkenfl; al koxy or substituted anino;:
~and [err]. in which each of [err] .-and [err] is hydrogen or one of the

foll owi.ng opti tltut al k | . .al kynyl C alk and«
ar al kyl prOV|d3%ﬁ%L §#érr] SRT%Ig#ﬁéFgeﬁo%uﬁﬁFﬁ%Hgﬁa ﬁiX hgng ahd)'
[err] togetherﬂmﬂ§7the n|trogen atomto which they are bonded forn1anc
- optionally substituted piperidyl group: ~ - The invention also provides
'sinple salts and acid additjan salts of the conpounds of formula I..The
~term™"alkyl" as enpl oyed H&W ik Gy Jn&ORf "or as part of another. group.
~includes both stralght and branched chain radicals of up to 18 carbon
~atons, preferahl 8 car hon at,ons 10g referably. 0.4 carbon atoms.
The tern1"|omeﬂny F% & 1& IS?éé'h@WéWn J ﬁséP? h lﬁsgggf?ng anot her
group |ncIudesaﬂ&wﬂ,smamhymyadmylbram@hedadhglBubeditatedoalkenpl7 alkoxy
preferably 1 tqAsuiRhd gﬁgﬁg@ﬂﬁh& .1 @y 2 carbon atons. Speci fi-¢c exanpl es
for the al kyl and 1 ower kyl ‘rési dues, respectively, are nethyl, ethyl
propyl, isopropyl, butyl, tert. butyl, pentyl, hexyl, octyl, decyl and
dodecyl |nclud|ng t he various h&anched chain isomers- thereof L

| -CON’

e

in which each of Ry and R9 is hydrogen or one of the . f\J-

_ following optionally substituted groups~'a1keny1, alkynyl,
cycloalkyl and aralkyl. prov;ded that Ry ‘and R, are. not both

- hydrogen;. or Ry and Ry together with the nitrogen atom to .
‘which they are bonded form an optionally substituted

B piperidyl group.- s

The invention also”proﬁideS"simple'saltsdand aoidﬂaddition
salts of the compounds of formula I. ' '

The'term-"aikyl"'as employed.herein'by'itself'or as part of

_another'group'includes both straight and branched chain' _

. radicals of up to 18 carbon atoms, preferably 1 to 8 carbon -
atoms,_most preferably 1to 4 ‘carbon atoms. .The term "lower' \)
.alkyl" as employed herein by itself or as part of another ' '

5group includes both’ straight and branched chain radicals of 1

Cto T, preferably 1 to 4, most preferably 1 or 2 carbon atoms.
Specific examples for the alkyl and lower alkyl" reszdues, _ '
respectively, are methyl, ethyl, propyl, 1sopropyl. butyl_.

';tert.'hutyl,-penty1;'hexyl;-détyl}'deoYIfand:dodeoyl

'_includingithe'éariouS'branohed chain isomers thereof.
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3 The term "al kenyl " and "al kynyl" desigmgeaa.hydrocarbon resi due as

defi-ned above with respect to the term"alkyl" including at'|east one

¢arben to carbon doubl e bond and carbon to carbon triple bond,

respectively. Tmmeataﬁmyqarkﬁhyﬂﬂqand Mradkiyohydd MEp1gmam2aanhyprboathn

preferably. 1 to, JEF #’rc?é?{x?é& yalfoJeT w‘ifﬁf% Be 0TS t?;QetE%m' ey
anot he

enpl oyed her ei n° group

al kyl car bonyl oanﬁudﬂqa(i#tiﬁﬂﬁtgﬁﬂﬁuﬁaqhﬂﬁ 5mk$pr§na épkéﬁylbgﬂéuﬁgdbelng

anot herar oup r%%‘?i‘?{‘? B e T h A gl Lo euee peaLarsy and
up, roup, be

“monocycliic or t Eﬁ%ﬁé;%%nﬂiﬁlﬁ aanNEBth ﬁéFgﬁﬁagggni gﬁ Bne

ring portion. Spﬁgufpﬁefawﬂnﬂgxiftﬁ 4meﬂrb@moum$msne.phenyl, naphtyl and the

| i ke. The term "al koxy" as -enpl oyed herein by itself or as part of another

group includes an al kyl residue as defined above |inked to an oxygen atom
The term "cycl dehytern fEalds asatanpkoyedc fieiried nhpyr ds5ebénograsppart of

containing 3 tg . CihE]
the cycl Opemyl Cyﬁ{ Ohe)ﬁﬂ yrcegfcelt:gshgtoc%nberik@tm&&boﬁg@ bki 61R¥ gpgsfg%ﬂ

adanmant
"aralkyl " as erfA%iRxd the ALk Terands Fi& é‘Wﬁyﬁ‘QF@ﬁp?e §9d€FEE§ﬁ aBB9‘éehaV| ng

_an aryl §ubstituent A specific exanple is the benzyl group.. The term
At ogen” as bofith IS S AFILY 4 s He 01n by 1 BEe1 ' P hR°pREe! 81 O

' another group refers to an arylcarbonyl group, the aryl group
be;ng a monocyclic or bicyclic group conta1n1ng from 6 to 10
_ - 'carbon atoms in the ring port1on.-Spec1f1c examples for aryl
A ' groups are phenyl, naphtyl and the like.

The term "alkoxy" as employed herein by_itself e::as part of
another group includes an alkyl residue as defined above’
linked to an oxygen atom.

The term~“cycioalkyl"-includes saturated cyclid hydrocarbon
"gfoups containing 3 to 8, preferably'S to 7 carbon atoms.
Specific examples are the cyclopentyl, cyclohexyl
- cycloheptyl and adamantyl groups.

 The term "aralkyl" as employed herein refers to alkyl groups
~ as defined above having an aryl substituent. A speciflc
example is. the benzyl gtoup.

The term "halogen” as used'herein'refers-tb.chlorine,
" bromine, fluorine or iodine, chlorine and bromine being

preferred.



'y

4 The term "optional | substitut: " s I _ ' > r
‘various- resi dues refe¥s to hafog:g sﬁgsgffgegfrEIn I n-connection wth -
bromine, iodine or trifluoronethyl tituents such as fluorine, chlorine,
hal ogen-aryl ; .gycloal k ronet hyl groups, al koxy,.aryl, alkyl-aryl,~ =~ % *
“al kanoyl am n’o?ﬁér5??%.%%%‘5?3‘%%%”*@“@*“@*0@--95-%3 Gecaimgn L
ko anof A 6L ! o Bt o asbied 10
b er ably 1 gungeseushenschachbay Tluprine, cobvar vek IErRH ARt
herein refer s‘trs_%p,aﬁ(;,ey‘éﬁpxlﬂﬁ&gfzgégy%gwigt-hsm pCyLkyh+kgyl, as enpl oyed
T L Tl o
reayl, pi azinyl. vl - N care norfolinyl, .
LT, O bbb o itpaten ybeyaesenanizers R 1
‘present i nventhdolal o6 aé#xﬂéglpongﬁﬁaﬁge§§ gtht e present conpounds.. The
of formila . In accordance with the prese o7 the preparation of conpounds
| mey be prepared for instance _present invention conpounds-of formula
wherein R, .[ @he "gREiR --yééuﬁgFikggkdgn'%bﬁ%QYQQyOEoﬁﬁ&ﬂulh to Berr]
_preferably 1 or 2,_most-prefe:ab1y_l_o e bboeamentzpned
. substituents. ' : -
 'The term "heteroaroyl"” or.Fhété#oary197§rh“hét;fdtyd;oalle* g
,'as'employéd”heréin'refefsfto_monchcli¢;o: bicyclic group . .~
containing 1-to~3,ipreferab1y.1;§: 2 hetgrqatqu'N and/or-oﬁj~’
and/or S. Specific examples are morfolinyl, piperidyl, o/
' piperazinyl,*pyridyl,'pyrrolyl,:and'quinoiyl. | S
Thé'invéntion?élsd rélatesft§ §ha;méceutica11y aé#ép€a51e 
" salts of the present compounds. . '
Thq'piésent'inQentidn also relates to mgthodS-fdrfthe',
pteparatibn_OE-domPOundS'bf formula I. In accordance with the '
présent invention compounds -of formula I may be prepared for
_instance so, that-anjaldehyde:of formula. Il ' '
R, 0 ~~ T 11 o~

" R,0

. wherein R,, R, and X are as defined above, is condensed in a -



base or acid catalyzed .reaction with a congound of fornula I'll [err]

havi ng an active nethyl or nethylene group and wherein [err] and [err] are
as defined above, giving the conpounds of formula la [err] wherein R4 and
‘[err] are as debiagedogbavedardtehgrzetlr e6utbeofowbtr RopEmPPLAONGE | foFRYLIDE
reduced to a S|ggle-bond. The conpounds according to fornmula Il are al so,

In addition to an val uabl e medi ci nes according to the:'present invention,
new val uabl e internedi ates for preparing-other val uabl e products according
to the invention. Conpoundg of fornula Il wherein X is a cyano p can be
prepared fromthe corresponding conpounds, wherein X.is hal ogen, preferably
“bronmine, by allow ng theseCBpmBsounds to react wi'th cuprous cyanide in a

pol ar, aprotic -solvent, such as pyridine, N methylpyrrolidone or ' :
N, N-di al kyl formam de at el evated t rature Jerr] Alternatiyely the:
Conpounds. of f OFRHRAT, AR ARELUPBAEREE (o5 B LY. 5o 5t S R4 DFRaRA T By and
fornyl ati on of Rg3ardi Agddefyhedzabotve|| ¢iviny theasenpylredetet rfgemeda Ia

- Al ternatively conpounds of fornula I according to the present invention can

he prepared froma ketone of formula IV '

. l

_ X .
‘wherein R, and Ry are as defined above and wherefrom the
double bond optionally may be reduced to a single bond.

The compounds according to formula II are also, in addition
to being valuable medicines according to the present '

invention, new valuable intermediates for preparing other
‘valuable products accordipg'to'the invention.

Compouﬁds of formula II wherein X is a cyano group can be

prepared from the corresponding compounds, wherein'x is

hélogen, preferably bromine, by allowing these compounds to

react with cuprous cyanide in a polar, aprotic'SOlvent, such

as pyridiné}'N-methylpyrfolidone'or_N,N-dialkylfcrmamide at_'
' elevated temperature (100-200°C).

~Alternatively théfcompbunds of formula II, wherein X is a
. L S-cyano group can be prepared by formylation of 2,3-
'dihydroxybenzonitrile with hexamethylenetetramine.



[err] wherein [err] X are as. deflned aboveg and - [err] conprises hydrogew or”
al kyl, by a condensation with an al dehyde of fornula V [err] wherein [err]

_conprlses hydrogen, al kyl, al koxy or dial kylanm no to give the conpounds’ of
‘formula I'b [em]texmrtamly[ %roﬁnboiﬁnd[seblf] forfluBd aracesrdehgned ab@vgresent

Al ternatively ounds o [ r stitute

al kyl group_caﬁngg ﬁggﬁarg& %ﬁ ?Eaéfwggéﬁ pe g §§P ﬁE #gﬁFﬁfﬁoﬁgound
formula VI [err] wherein [err] and [err] are as defined above by all owi ng

t he 7 conpound of the foula VI to react in the presence of @l um ni um
chloride either with a cycli c\d anhydride of fornmula VII - [err] wherein m
is 2-7 or alternatively. £Pp6 yrRe aci d-ester chloride of formula
VIIl [err] wherein mis 2-7 gre~h is 0-1 and Ris as defined above and. HaI -

i s a hal ogen aton1 to give & e conpounds of - fornula X [err] _

wherein R,, R,, X are as defined.ebove and R, comprises
'hydrogen or alkyl, by .a condensat;on w1th an aldehyde of
_'formula v o : - : _

.'wherein R, comprises hydrogen, alkyl, alkoxy or. dlalkylamlno :
to’ give the compounds of formula Ib '

 wherein R, , Rl; x,'Rs’eud R, are'as.defined'aboﬁe.ﬁ

T

Alternatzvely compounds of formula I, wherein R3 comprlses a
”subst1tuted alkyl group can_be prepared by Friedel-Craft'
N react;on £rom a compound of formula VI '

| R1°- . S '_'. o oVt
R,o@ o

whefeinnnl-and R, are as defined above by allowing the

o



F

mﬁerein Ehe aromatic ring wll be substltutfd'mnth the group X to give the
conpounds of formula IC [err] wherein R r] and X are as defined above.
| the conpounds of formula IC the carbonyl group can be reduced to a

Ty ene O CUPCBpRBRACaE! PHE eBERIORSVE £f LSRN UkbaMd i sohne

reduction) fo s wce S ding to
the present i nvehum@niumghbpnigere}tbaﬁmiﬁesa ki agid @nhydrided of
group, can be pegpahed Hyral l owing an activated benzoic acid derivative of
formula X [err] wherein [err] and X are as defined above and Y conpri ses
hal eogen or sone ot her activated group to react with an amne of formula Xl

[err] wherein [err] and [eéil,a+ec defi ned above to give conpeagids of
fl

formula le [err] wherein E [err] and [err] .are as defined above.:

wherein m is 2-7 or alternatively with a dicarboxylic acid
ester chloride of formula VIII ' ' o

Hal-(CO),-(CH,),~COR ~ . =~ VvIII

wherein m is 2-7 and n is 0-1 and R is as defined above and

k\/ Hal is a halogen atom, to give the combounds_of formula IX
R, O~ | o 1x
R,o-@(co),(caz-);con_ _ -
wherein the aromatic ring will be substituted with the groﬁp
X to give the compounds of formula Ic '
R, 0 o - Ic
R,0- —(CO), (CH, },~COR |
X

wherein R, R,, R, and X are as defined above.

In the compounds of formula Ic_ﬁhe carbonyl group can be
reduced to a methylene group by conventional methods



9.The invention also relates to conposi tighs where the conpounds of-fornulé-‘4!

| ‘'may be used as the active nedicine. The compositions may contain the

~conpounds of formula | alone or conbined with some other medicines. For the

treatment of Peelddiiérseén e el £ ek LEUHINY de ARAAIGH)N L d Qive Bdmboundse
given mnth-levqggpa 'CSP%U-PIS_OWH conposi tion or combined in one. 4
conposition. A% ?ﬁﬂ&i%T | "dopa. decar boxyl ase (DDC) inhibitors, -such as
-carbi dopa or benserazide may be present, even though they are not =~ -
obli gatory. The.conpound%tqpcording to this invention may be gipgen in
different dosage forns fort ag istering in any suitable enteral or
parenteral way. The dosdpd (GHeo) ot (20t COR | |'s, injection liquids:
etc may be manufactured by .t nown principles in the art. One can use any
pharnmaceutically accepted additives, lubricants, fillers .etc to nodify
di-fferent properties Of-théxdosage forms. Catechol -0-net hyltransferase
(COMI) catalyzes the transfer of the methyl group from S-adenosyl - L-

B G G it L o

wi'th cat echol campritees sUOWEitited asrhand deogrouppoceanbeepzppased by
i nvol ved in. the 1RHIRP & B i el HiInBiteacildt detiRaRI0R! olENEBRALLIA X

a®

ti ssues, both i1n the periphery and the central nervous system The highest o

activities are found in the l'iver, intestine and kidney. COMI probably is
_present in soluble and

. forms-has not been estala ios_
_ _ , 20

whefein'Rl, R, and'x.are'as'dgfined ébbve”ahd'Y comprises
halogeh or some other. activated group to react with an amine -

' of formula XI -

R, S xI

'whetein R, and R, are as defined above to give compounds of
formula Ie ' ' ' : ' g

e

Ie

wherein R,, R,, X, R, and R, are as defined above..

-coy . . e

ane bound forns. The exact charact®& of the two-
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I n Parkinson's di sease the dopam nergic negrones, primari|Jy the- :
ni grostri atal neurones, are damaged, causing dopam ne deficiency in the
cgerebral basal ganglia. This deficiency can be conpensated by | evodopa
whi ch is converthsd itnvedopan rad son :tdiatesnttnalcomc\somioayswhmtandhe t he

i nfluence of DI mpe pe“%r 9 %@éo E\%&[ﬁ:@ah@éﬁta tﬁb@étibQV@éagéiMe.

suppl enent ed wi tor to |n t.oo ear am ne
formation and. t'lﬂtﬁr ezgmnqsmmwa@n wen@élaebltar- F@F@&BBQ%B&@HFP&%PO aheme

to decrease t hgpaidnbigled wHitde snfeC @ithef méeﬁalihee baradﬂet tetatRePDOf
COMT net abol i zes Ievod?g ﬁonvertl!g it to
I’

readi |y penetrédt @P°Vpésaﬁ°§8¥9688 Fén§35P%1§y§t%ﬁ?
Alone it is truqnuknﬂwuhﬂIhevoﬂdpaecmmch andi&etnwnenbapouhtnonoopetonginedh

(a0998% % oniktl g PRI I 133 BR - 08RGNAT ook RekRRHoPPlagy’ (Soc)
clearly correl éttéﬁ-hmtqquhé%raseﬂﬁlfbaéyPéf °FeP§§§B&aEé§9| %‘éYt he presemte -

- of peripheral [d¥ed HHRIdOthey a3@dinbitOBbLegERBRGNI Ne oxi dase (MAQ), COMT
is a major enzyne participating in the am ne met aboti sm By |nh|b|t|ng the

net abol i sm of endogenous am nes (dopam ne, noradrenaline, adrenaline)"
the brain the QHEN donlpounidy acterdiage tdechipoinvenbioh mhgsbecgi‘memlnm

Thus they may %%ff%% w 'dosage forms for administering in any suitable
-enteral or parenteral way. The dosage forms, like tablets,
pills, injection liquids etc may be manufactured by the known

~ - principles in the art. one-can_use any pharmaceutically
N _accepted additives, lubricants, fillers etc to modify
different properties of the dosage'forms. :

Catechol O—methyltransferase (COMT) catalyzes the transfer of
-the methyl group from s-adenosyl-L- methionine to a nunber of
compounds with catechol structures. This enzyme is important
in the extraneuronal inactivation of catecholamines and drugs
with catechol structures. COMT is one of‘the most important
ﬂenzymes'involved in the metabolism of catecholamines. It is
present in most tissues, both in the periphery and the
_ central nervous system. The highest activities are found in
( L the liver, intestine and kidney. COMT probably is present in -
soluble and membrane bound forms. The exact character of the
 two forms has not been established._

In Parkinson'sidisease the dopaninergic neurones, primarily

_the nigrostriatal.neurones, are'danaged, causingfdopamine

deficiency in the cerebral_basal ganglia.'This deficiency can
 be compensated by levodopa which is converted to dopamine in
" the central nervous system under the influence_of pDC.



t he treafnent of depression. By inhibiting.,peripheral COMI effectively, * .
COMI inhibitors direct the netabolic route”of |evodopa towards decarboxy-
‘lation, formng thereby nore dopam ne which is inportant in the treatnent

of hypertenS'O%aaggﬂ“ryva 4ﬁ§laeeatutnhaasbsQRogte&aegkegt;goEaggxggﬁﬁe

t he conpounds acco e .l nvention re extrene

i nhi bitors. Thé?t@p@nF&E%@&ﬁfﬁ%w?ﬂ@nkﬂh}béﬁﬁﬁoﬁﬁ 56§§PBFIFPPeSaFﬁYtﬁEPameg-l
tre?t lrrenlt of’ Péf{dﬁnﬁ?:@.%nf adidtsem%&eby toaddicirie@et Itaegew::eaﬁamumésoaa abe -
useful -al so i'n the-treatmnen ressiQn_an ar
hypert ensi on.. SOPREELTARL EEanFh&PEFFSFEasﬁh PﬁﬁFBFFngrﬁﬁgFo%?g?cgs

" may decrease tH@p@dﬂ@mse ef fects of - | ong- ternluse of | evodopa. FurthernDre .
" | evodopa "doses- can be redu¢ed. 1t has been .shown.that the dose .of |evodopa

can be-reduced by half or.to one-third of the dose used w thout CQOMVI
i nhi bitor. - Si n@& @addddd s toePOFopSOMT mekRbPALERS. levpéonffsewertbng. it

“any dbsol ute d(t%age-o-laiét:h@qd adqee-orm Iewons 25a5@1wpaﬁeerbee§ the
consi dered suffi_.c 7 na cli-ni

hbutyl gal & at 8168 PFTif BigoaR Sroaud biapenprEosvhtedy Kheng: it
~ di sease cl earl )i.st (thiee‘a@felutti@falrlyblih)elffgalth.aEeathdettnmlynha!; whencvempeting

dlscontlnued b%ﬁ%ﬂ?ie@ d%%% t%Qo%bgqstQébﬁthaQLd”iH“EXLsﬂéé'ﬂé@ause of its
_long half- lzfe (ca. 15 h) compared to levodopa (ca. 1 h). The
-hzgh actxvity of COMT clearly correlates with the poor
effxcacy of levodopa desp;te the presence of per1phera1 DDC
'1nh1b1tor._ C o _ s
In addztion to monoamine ox1dase (MAO0), coMT isa major _
enzyme particzpating in the amine metabolism. By inhzbiting
the metabollsm of endogenous amines (dopam1ne, noradrenal1ne,
- adrenalzne) ln the brain the COMT inhibitors decrease
decompositzon of these compounds. ‘Thus they may be useful in
fthe treatment of depresszon. '

Jéy inhibiting-peripheral'COMT'effectively; COMT inhibitors
dzrect the metabolic route of levodopa towards decarboxy-.
_-latlon, formlng thereby more dopamzne which is 1mportant in

the treatment of hypertens:on and heart fazlure._ . _£J

It has been unexpectedly'observed that'the‘compounds
' accord1ng to the 1nvent10n are extremely effective COMT.
hinhzbztors. They open up new, prevzously unknown
'_poss1b111t1es in the treatment of Parkinson’s dxsease. In .
-'addltlon the new compounds may be useful also in the '
ptreatment of depressxon and heart faxlure as well as
.hyperten51on. ' -



-

The COMI i nhi bitory efficacy of the conpoungg according to the invention
was tested using the follow ng experinmental procedures. Determ nation of
€OMT_ activity in vitro The in vitro activity of COMI was deternined in

enzyme preparat wﬁesnéaobamd;ahm EB?s brﬂhﬂcl@nﬁhﬁwﬂ wrniﬂ@dxﬁ diarg\omp’,
rat sy,nei ght . ca. - 10

d th
ti ssues.were reﬂﬁVeg gﬁﬁa§FoF fé??] %f%?*zd%géf cgé2%1€% $ ©
activity. The eméywopaepauathenmm Pl eped epla b:yoimugnmm ngedlh:eed.l s:stuéﬁas

“in 10 nM phosphat

v dlthlotreltos S?hgﬁﬁonn eggtgéﬁaé&%%n gﬁi%&é&éﬁé&%ﬁﬁwu *ﬁ{ﬁﬁ%ﬁ? ﬂ%ﬁ?
super nat ant masoretenonetngedd1000@@9deSQd¢56® WﬁthouﬂMqoﬁw(iﬂkihkiﬁqmare
done at [err]. TB?néEpBE:EQ&@anOievéd'@pea§§ Ledi¥idugie! 1100 1(s] AR0AE 001® s

used to deternmine the activity. of ter

of [err] was peﬁ!BFnﬁBYWbﬁE&EEFlﬁgs?%' %f&l‘{?ﬁ‘?% as%al?r"élasdﬁ?g%t
concentrati ons RavehBe&fagbhopdet &d usef fil¢ Dén € oty adtart twitkanzyme
preparation,. 0.4 nNIdlhydroxyben20|c acid (substrate), 5 mM magnesi um
chloride, 0.2 nM S-adenosyl -L-net hionine and CONT inhibitor in 0.1 M
phosphat e buff eA, ppell imdinaky C.‘Ilm.cmhlbttdr omsn-shitkyl tgallintesom MOWITI'W@MT

mxture was - 'nCERﬁiﬁgtSP sROw8a"pétiddfs with Parkinson’s disease clearly
: to benefit of n-butyl gallate.- The study was, however,
 discontinued because of the too high toxicity of n-butyl
gallate.

N The COMT inhibitory efficacy of the compounds according'tb"
' the invention was tested using the following experimental
procedures._ '

Determination of COMT activity in vitro

'The in wvitro act1v1ty of COMT was. determined in enzyme
preparations isolated from the brain and liver of female
'Han:WIST rats, weight ca. 100 g. The rats were killed by
carbon dioxide, and the tissues were removed and stored at |
-80°C until determination of‘enzyme;aetivity.
The enzyme preparation was prepared by.honogenizing the
tissues in 10 M phosphate buffer, pH 7.4, (1:10 weight g/ml)
- which- contained 0 S mM d1thiotre1tol The homogenate was
‘centrifuged 15000 Xx G for 20 min. The supernatant was
recentrifuged 100000 x G for 60 mzn. All_procedures.were
'done at +4°C. The supernatant of the. last centrifugation
(100000 x G) was used to determxne the act1v1ty of soluble
COMT enzyme.
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whereafter the -reaction was stopped by perchloric acid and the

preci pitated proteins were renoved by ceniélfugatlon (4000 x G for 10 n1n)

I?eBaﬁélxgty OL th enz%ne was neasured by determ ning the concentratlon
Xy- y roxyhenzaoi.c..aci d f r t CEBﬁ

(di-hydr oxyben ¢ 2 8 2 gggf gggpogﬁeﬁygghEgh?egﬁgr T-

Chr ormat ogr aphuctdviter fiar several ﬂGPGCFPGﬁenZGaFéPPF of the zsapEiopn a 4 6

m x 150 ””‘S%HQ&h§gr%h@E¥'!lﬁt%ﬁh%ﬁnthﬂaéhhﬁhe prapaiateohl)o Ihmnreactlon

products were éelute om:t he collum - w th |
phosphat e, 20 d:hydrpmw@ea@m%ﬁ&l@ {5ubgt fE%?,i "S Ea‘?& 8H9P9§
1.5 m/mn. T%Bzeh@P%L@@aﬂﬁ 1dafethiioninas and: COUT- mntrbzagalmatoah M

- Ag/ Agd electrode The. t
%@@gﬁ? r?taquo argg&eﬁghEPEtBEOQHgt dded to the

?hnethoxy 4- h ntro sanp es and
the sanples cwnadzmngm@vrﬁumm wais. ifieubated arud0i aipnatcddlentration -

'_$?Lghwgﬁgsﬁ; %ﬁﬁ%f%?Qgﬁfﬁﬁﬁﬁfélc @%%'%kbﬁwgﬁfBQCbeQEhQEWEclabthlhﬁds in
- The control gnﬂuppmg;qputgtqd)pﬁg@ggqgaﬁﬁﬁ oﬁémggeﬁfﬁybgFB&é?F gggbge(SO
| Irrgcic()gépa-rt‘reco%? Iog{]?:g?;t T ?_Jriﬁ(hﬂi)vemﬁaramtd@ﬂetﬁefnghhgeﬁeymenwalsef ore
Sanplfng ' measured oy'detéiﬁinf%g the é%ypéwt§3% %q Q%ablﬁethox§3
' ' 4-hydroxybenzo;c acxd formed from the: substrate of COMT
(dzhydroxybenzoxc acxd) by HPLC usrng an electrochemzcal
detector. Chromatography was performed by inﬁectzng 20 pl of:‘;
the sample in a 4 6 mm x 150 mm Spher;sorb ODS column _
'(partzcle size 5 wm). The react1on products were. eluted frou/
the column with 20 $ methanol containing 0.1 M phosphate, 20
mM citric. acid and 0 15 mM EDTA, pH 3. 2, at a flow rate of
1.5 ml/min. The electrochemzcal detector was: set to 0.9 V'
against an Ag/AgCl electrode..The concentratxon of the
"reactlon product, 3-methoxy- -hydroxybenzo;c acid, was
*compared with the’ control samples and. the samples conta1n1ng
_ ,COMT 1nhibitor..The 1C50 value is the concentratlon which
?-'causes a 50 % decrease in COMT. act1v1ty. LT

Effect"of COMT*ihhibitors:fn-vivo3

h ale Han: WIST rats, wezght 200-- 250 g, were used 1n the
’experiment The control group was g1ven ‘50 mg/kg carb1dopa
;30 ‘min before levodopa (50 mg/kg). ‘The test group was also
g1ven carbldopa 50 mg/kg 30 min before levodopa -+ COMT
_ 1nh1b1tor. The" drugs were adminlstered orally.

- -
2



About 0.5 m . of blood was drawn fromthe tail artery. - The sanpl e was
~allowed to coagulate in ice. Thereafterttu;%anple was centrifuged and
seruntseparated Serumwas stored at -80 [err] until determnation of
concentrations %{ !géggopa and its netabolite 3-OVD. Deternination.of

| evodopa and 3- m concentrations To serum (e.g. 100 [err] an equal
vol ume of 0.4 Mperchloric .acid, 0.1 @6sod|untsulphate 0. 01 % EDTA, -whi ch
contai ned di hydgosypegzy! gy vﬁﬁ Bodd WA P EREA 1001813000 ghe $agrl e

was m xed and kept In ice, reafter the proteins were re _
centrifugat i on. $2RDR WS fk lawedhite conmplate dondeser Fhegsatser bedspmple

and 3- OVD wer e wipd e&mmﬁf@@dﬁ% e i abpet:e&terdqclserfuﬁxahadets%trea athego
compounds were gepar.ated,in qg %g. | t ras g olunn i,N g
el-uent contai nin §%¥uﬁﬁ§ﬁﬁq*qﬁ °%y. ﬁﬁﬂﬂ? éﬁé° r HRPCFP?|& s
acid, 0.15 nM Ei#tabdl itte cx+0MDsul phoni ¢ acid and 0.2 Wbtetrahydrophotan, pH
2.8. - The flowrate was- 2 nl/ m-n. The el ectrochem cal detector was set to
+0: 8 V agai nst an Ag/AgG eIectrode The concentratlons of the test
conmpounds -wer e XEESHTY zisltil & s S8 B8R AN e hat

of the internal standard The rati o was. used ‘to calculate the serum :

concentrations of Ievodopa an In_contr ts _an se ve
i nhi bitor. Resul?s® 9'031\# %,blapo §“§303P3PH§ Pg b g ngﬁﬁf’g%ﬂgre
-nore than th0usaemcﬂ,t|0m§s %*rm*@:pm eswlphate,t MOOﬂhanEDmA,nwhb.cpot:entakme)dvn

ref erence CO”D gﬁ, %%ﬁn@ asAlli‘EerrpﬁlOE%Eh&a?gm Qb?&%&gemne

I nhibitors were
s sample was mixed and kept in ice, whereafter the proteins -

P

'K“{ concentrations of levodopa and 3-OMD were determined by HPLC

were removed by centrifugation (4000 x G for 10 min. ) and the

using an electroéhemical'detector. The compounds Were
separated in a 4.6 mm x 150 mm Ultrasphere ODS column in an
eluent containing 4 % acetonitrile, 0.1 M phosphate buffer,
20 mM citfic'acid,,d.ls mM EDTA, 2 mM octylsulphonic acid and
0.2 $ tetrahydropholan, pH 2.8. The flow rate was 2 ml/min;
The electrochemical detector was set to +0.8 V against an
Ag/AgCl electrode. The éoncentrations,qf the test'compounds
were determined by comparing the heights of the peaks with
'that of the internal standard. The ratio was used to _
calculate the serum concentrations of levodopa and 3-OMD in.
U . " control rats and those given COMT inhibitor.

Results

The best COMT_inhibitors according to the invention were_more
than thousand times more potent in vitro than the most potent
. known reference COmpqund U-0521 {Table I). Also the orally
administered COMT inhibitors were shown to inhibit the
formation of serum 3-OMD significantly more than U-0521
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formation of .serum 3-OWD significantly nore than U 0521 14 (Tabl e II)
The reference conpound U-0521 furthernore pdnetrated the blood-brain |
.barrier and inhibited the thyrosi ne hydroxyl ase -activity thereby blocking. -
.the bio- synthesis_of vitall rtant catechol contrast the -~
conpounds accofd@PRdet &IPne- f%ﬁvéﬁ%FGHn&FeCEERﬁug eglggéla WE EReIMOER ot~
'flgniflcant:y peﬁettatﬁdthhebbaoddbbaamnbbatrEér EhduiﬁhzhntddttmeTABLEl
err] Exanple

COMT- INHIBITICﬁh&%g%kﬂFNh¥d§bﬁglggﬁpgﬁﬁaVIE& thereby blocking the bio-

(1S0(nM . OH- 48ynthessto£ thalpgrupportggtryaggcholamxnes. Im1con§eas§
[err} i F@rEL gou ds cc@r&in; to the 1n5€nt£ rAre COMT specific
6 0 15 Exanple Jortpo fz [: y

: sign1£1cantly pene rat the blood-braln

and they do no
barrier.:

| Results in vitro

TABLE 1
R

 Example - R, R, X R, - . - COMT-INHIBITIO}

A - L -~ IN BRAIN TISSUE

compound = - T " (ICS0(nM)

48 BB  5-NO, © 3

10 B B 50, 5

7 B H 5-NO, 6




5 " H H [err] [err] . 12 CN 4 ~H
H 5-N®» - [err] | . 5 20 CN CH3 26 H
sH -~ 5-N®& [err] 20 15 ~H Hl 5- NC2 [err] _
23 27 H H [err] [err] 27 25. . H
H _5-No2 [cﬁcéhpia* R, Rtl xH  [erg] [err] S 90
42 ~ H H 50 [err] 7 400 [err] -
U-0521 @ H --H 5 H _ COCH 6000 CH3 _
16 TABLE 2 In vi®o result® 3-CHD coﬁeno;ratlmh(%-ofc-cun}trol Oral * dose 12
‘Conpound ~1h - 5 h 30 ng/ kg | ¢u g Exanpl e 4° -
.96 . 89 30 ng/kg Exanple 5 . 3 -84 . -.49 30
ny/ kg' _ Exanpl e 10 63 : - 26 30 ng/ kg Exanpl e
' - 58 -~ - 34 100 no/ kg Exappl e 23 - 86
- 41 N - _ o
4 " H H 5-NO, CH=C . S 20
: | CN
. : _ o . CH, o
26 " H _H  5-No, .cn, CH, ca, CH, COl*ll-CH, C-CH 20 -
N 15 B H  5-NO, cnf?-- cH - cH, 23
o | - A o a
27  H H  5-NO, CH, CH, CH, CH, conn@ 27
25~ H. H  5-NO, ' . CH,CH,CH,CH, CONH-CH "33
o 23 . H H  5-NO,  CH,CH,CH,CH,COOH 90
o 42 - H H  5-€1 CONH—@ S ‘200
L : L CHy
U-0521 B H 5-H  cocH - | 6000

CH,



100 ng/ kg ‘U- 0521 - 34 ' - 14 The results .

i'ndicate that the conpounds . accordlng to the i nvention are even nore than’

t housand tinmes. nore potent in vitro (Table 1) than the reference counpound 4

(U 0521). The-tégtgé adm ni stered new conpounds inhibit COMI also in vivo
significantly than the reference conpound; which is reflected as k-f
decreased serum 3-OVD concentration (Table 2). The ref erence conmpound - -

- U- 0521 furthe e s t he bl ood-brain barrier and nonspecifically

inhibits thy &HDQQV %EEQE% e which is essential for the biosynthesis. of

catecholan1nes Fi g. 1 shows the 3- OVD serum concentrations for the new

conpound (e.g. according to exanple 4) and for the-onntcohcentpwuhdnmhlCh

. does not contain CONT inhibitor. The experinental §§ 98n Esoihe same as for
“the in.vivo experinents above. Fig. 2 shows the I opa serum

concentrations after the sane treatnents.. These figures show that the .

conpounds acc n the inv ncrease the 17 bioavaglgbility of

| evodopa and Qgg?eggégthe Ieve?ehkgﬁﬁg har nf ul ne%a%ollte 3- Chz)ﬁThe change

observed in serumis reflected in the brain concentrations of 3-OvD and

| evodopa. Specgblﬁ yu of COM grBmplei @an The new gogpounds are—s@QC|f|caIIy

cont inhibitor EOt |nh|b|Eors gf gther essentlgh enzynes t@és was

shown in in °

30°mg/kg""~ Example 10 - 63 - -_26

30 mg/kg-. = Example 7 = -58 - 34 | )
100 mg/kg - Bxampie 23 - 86 - 41 . . -;)j
100 mg/kg. ~ U-0821 - =34 RS VI

:The results 1nd1cate that the compounds accord1ng to the .
1nvention are even more than thousand times more potent in _
"vitro (Table 1) than the reference coumpound (U-0521). The;
orally admxnlstered new compounds 1nh1b1t COMT also in vzvo
| s1gn1f1cantly better than the reference compound which is .
reflected as decreased serum 3-OMD concentration (Table 2).
The reference compound U-0521 furthermore penetrates the
blood-brain barrier and nonspeclflcally inhibits thyrosine
hydroxylase which 1s essentxal for the blosynthe51s of .
-catecholamlnes. : : _- s _ _FJ

Fzg. 1 shows the 3-0MD serum concentratxons for the new
compound (e.g. according to example 4) and for the control
compound which does not contain COMT 1nh1b1tor. The
experimental design. is the same as for the in vivo
experzments above. Fig. 2 shows the levodopa serum _
concentrations after the same treatments. These f1gures show
that the compounds:accordlng to the 1nyentlon increase the
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’thro éxperinents.mhich were perforned as descri bed above. [err] (nM
Conpound COMI TH - . DBH- . DDC Mo A _MAO-B Example 10 5
»18. 000 .>50.000 >50.000 >50.000 >50. 000 Exanple. 7 6 21. 000 >50.000.
>50.'000 >50.-000, >50. 00 50. 0 >50. 00 >50. 000
0000 Bt T aRe S aSLRIB ot Saenpd g ds SrRd G0 hud 90d Otoshe
6000 .24.000 h&tmHID mé&mmbém-@m>&hwm:aﬁﬁe:oﬁspmﬂnelnhysdlmmyliese

DBH = Doparm ne- {gE{detusr RLAe SR ALl e INIOTE Nec da5e10vR0000.

The COM ‘i nhi bitors accor en |on are extrene SPEci
i nhibit COMI effectively at |ow concentra- ti-ons, -while |nh|b|t|on of - other

~enzynes invol V%é&ﬁi&&t@@(&gﬁﬂﬂ{hﬂfﬂ@_@m| am nes requires a 1000- 10000
~times higher concentratron. renc etween the inhibition of TH and
COMI in the reference conpound U—0521 isonly 4-fold. [err] is the '
concentrati on Vithe méwhedngourids % gperidfiznld yacomti ipnhibitd¥sTandchoy

The new COM - I nfli r FQr L of :
3- (3, 4- di hydr oxy- lg{ orrosghen;ﬁc%help%sef r%?}g&ﬁlggy H Dgg sLown in in
phenyl ) pr op- 2- mqnmrae:qmt@ M ch meageacrfocmki sespessmhedoabave,
was over 2500 mg/ kg. |

Compound - COMT TH  DBH  DDC ~ MAO-A  MAO-B
gv;- Example 10 5 18.000 >50.000 >50.000 >50.000 >50.000.
. Example 7 6 21.000 >50.000 >50.000 >50.000 >50.000
Example 5 12 50.000 >50.000 >50.000 >50.000 >50.000
Example 4 20 21.000 >50.000 >50.000 >50.000 >50.000
U-0521 6000 24.000 >50.000'>50.000 >50.000'>50.000
TH = Thyrosine hydroxylase, DBH = Dopaminefﬁ;hydroxylase
MAO-A and -B = Monoamine oxidase-A and -B.
co  The COMT inhibitors according to the in#ehtipn are extremely
_ specific.'They inhibit COMT effectively at low concentra-
A - tions, while inhibition of other-ehzymes-involved in the

metabolism of catecholamines requires a 1000-10000 times
higher‘concentration; The difference between the inhibition
of TH and COMT in the reference compound U-0521 is only
4-fold. '

“ICse is the concentratxon whlch 1nh1b1ts 50 % of the enzyme
activity. '
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Exanple 1 3-Nitro-5- (2 (4- pyrldyI)V|nyIIcatechoI A sol ution contalnlng 2 0
9 (0.011 nole) of 3,4-di hydroxy- 5-nitroBénzal dehyde and 2.23 g (0.024
nol e) -of 4-picoline in 9.0 m 'of acetic anhydride was refluxed for 1.  h:
About 15 m. of isopropanol was then added and the sol ution was cooled to
[err] where- L‘Eﬂﬁﬁﬂﬂdl acetyl - derivative of the desired product
crystallized After filtration: the prooduct. mas suspended in. 100 m of 0.5 N

e o, AT IR e 5Re e BB o0 hRERERS | BheCLS, 1o
mp. above [@m134&ﬁammdaH&didwmﬁﬁvnaiFDPPenyédrﬂuKﬁhﬂvﬁn?F}@&t enmr The -

same procedurg la€ ep@at | 0, 0.011 nole) .
of 3, 4-di hyd® oxyﬁ%@béﬁﬁ%@%ﬁe‘@#ﬁm@ 2% ?Qvﬁﬁ B 3n) ofal |

4- qU| ‘nal di ne SUsRensipny tp madsy, Wasmoyer| 815P]° cnaé 8mp. ). .Exanrpl e 3
'3, 4-Di hydroxy-5, [err]: dinitrostyrene A solution containing 3.66 g (0.02

mol e) of 3, 4- dlhégrOQy 5- ni-t robenzal dehyde, 3.66 g (0.06 nol e) - of
ni t r onet hane g of anmmoni um acet at e in 10 M of abs et hanol  was

refluxed for -6 h. \ater was added to-the reaction m xture. The m Xt ur e .was

! gng%%-%hg%a %Ma@iqv%y&%s%@c%&h met hyl ene chl ori de.
A solution contaxning 2.0 g (0. Oll mole) of 3, 4-d1hydroxy-
'-~;5-n1trobenza1dehyde and 2. 23 g (0. 024 mole) of 4-picoline in .
'9 0 ml of acetzc anhydr1de was refluxed for 1 h. About 15 ml o
of 1sopropanol was then added ‘and -the. ‘solution was cooled to
- 0°C where upon. ‘the dzacetyl-derxvatzve of the des;red product
crystall;zed. After . filtration the product was . suspended in-
100 ml of 0.5 N hydrochloric acid’ and refluxed for 1.5 h. _
After cooling the precipltate was letered, washed with water .
and acetone and’ drzed..Yleld 1.89 g (67 %), m. p. above 350°C.

Lﬁxample:Z;wl

3-Nitro-5-[29(4-quinoly1)vinyl]catechol
.-The same procedure descrlbed in. Example 1 was repeated u51ng .
-~ 2.0.g (0 011 mole)- of 3, 4-d1hydrcxy-5-n1trohenzaldehyde and S

" 3.44 g (0.024 mole) of- 4—qu1nald1ne. Y;eld 1.7 g (50 %), m. p.
250°C- (decomp Y. : : »
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*extract was washed with water and the sol vent was evaporated in vacuo. The
resi due was crystallized fromisopropanol 1%ield 1.9 g (40 %, mp. [err]
. Exanpl e 4 3, 4- D hydroxy S-nitro-[err]-dicyanostyrene The same procedure

described.in EB ﬁ iwas repeated using 3.0 g .of _

3, 4“g|hydroxy- nzal dehyde and 3.0 g of malonodinitrile. The product .
was crystallized from nethanol - mater yield 1.9 g (50 %9, mp. [err]
Exanple 5 4- (34 ?*%{ qgg thylbut 3-en-2-one A solution
cont ai ni ng. 03% 4 é?%g r oxy- t@}o eénzal dehyde in 2.0 nml of

but anone was saturated W th gaseous hydrogen chloride. After standing over;

ni ght ether weg @mﬂi&rp é&}&a&qhthq an s%nq '(h wsmmueaeda Ih&m{,&?a
crystallized f}] on1|s

nol [
6 3-(3, 4-Dih aﬁ&@éwﬁzqn éeﬁé) 92?04OSeHPAﬁédPSneiAremﬁwm and
czzozt ai ni ng é %.n oj cE Z&miudmdfnoh;eei—wtle]E ia- loenzabdelyge geﬁaﬂ?]ﬂowﬂs of
pent anedi o of ur J sgiurated wt aseous
hydr ogen chl or£|1e ﬁ%)grﬂ sta %’r&%@% 25 aﬁaegtaﬁfe?#‘f Fﬁ%"b?%‘au‘&?"%
filtered and \@ehaedxtiute @@ﬁe@c1ﬂd¢hed1WZtg_bsdreyhlqrpc aghbd 198t .
extracted with methylene chloride. The meﬁhylene’chloride
extract was washed with water and the solvent was evaporated
in vacuo. The resxdue was crysta111zed ftom isopropanol,

yield 1.9 g (40 %), m.p. 258-260°C. -

Ie

o Example 4
3,4+Dihydroxy-5-nitrp#w,w—dicyandstytene _
The same procedure described in Ekample 3 was repeated using_'.
3.0 g of 3, 4-d1hydroxy-5-n1trobenzaldehyde and 3 0 g of

: malonodznxtr11e. The product was crystallized from

methanol-water, yield 1.9 g (50 %), m.p. 205- 209°C..
Example 5
4-(3,4—Dihydtoxy-5-nittophenyl)-3-methy1but-3-en-2~ohe

a solut1on contain;ng 0. 5 g of 3, 4-d1hydroxy—5- .

n1trobenza1dehyde in 2.0 ml of butanone was saturated with
gasecus hydrogen chloride. After standing over night ether
was.added to the solution and it was fiitered. The product
-was . crystallzzed from 1sopropanol, yleld 0.2 g (30 %), m.p.

139-141°C.
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-Exanpl e 7 3-(3, 4-Di hydr oxy-5-ni trophenyl)-1-phenyl prop-2-en-1-one A
sol ution containing 0.55 g of. 3, 4-di-hydrox0 5-nitro- benzal dehyde and 0. 36
g of acetophenone in 10 m of nethanol was saturated with gaseous hydrogen
- chloride. After standing over night- at [err] the product was filtered and
washed with ngisample 6ield 0.55 g (68% mp. 192-195C. Exanple 8. *
3-(3, 4-D hydroxy-5- n|trophenyl) 1-(4- nethoxyphenyl) ‘prop- 2-" en-1-one The

procedure desc ed |n ) '
3, 4- dlhydroxy'éféhtﬁ‘ éﬁgﬁ bPQ?Y %Fq?)'%Eﬁﬁgfﬁtagsgggﬁﬁenone in
20 m of t et rahydr of ur an. Yleld 1.88 ¢ (60 %, mp. 222-228C. . 21 Exanple
9 3-(3,4-D hy Lt ) ( th L) Br n-1-one
The procedureq{ﬂe%‘}c/]'r‘}sko’'nc’d'l cﬁﬁ@r}.% 51} reprlu:eeat'qxa'wg'?&ﬁ}é %9 ggnég Ch

3. 4-di hydr oxy-&m&hﬂﬁmﬂmld@ﬂd@%rﬂﬁ 2 ,4-plentanedigne in 10 ml of

nethoxyacetophﬁnggﬁ1 (ﬁg?ﬂgn‘vaeﬂﬂaﬁﬂyﬂteth&Eﬂ §a§e9u§59?%¥og€hpchﬁ§rihe.

© Exanple 10 3- - Di h -5-ni t.rgphenyl trlnme
o progpz en- 1- o( ter seend1ng over nf%ht %t?s °C the product was %iftered and -

washed ‘with ether. Yield 1.2 g (50 %), m.p. 175- 178°C.

. Example 7 -
| 3~(3,4—Dihydroxy—S;nitrophenyi)-leohehyiprop-z-en-l-one

A solution conta;nzng 0.55 g of 3 4—d1hydroxy—5-nitro-.
benzaldehyde and 0.36 g of acetophenone in 10 ml of methanol
was saturated with. gaseous hydrogen chloride. After standing
‘over night at 5°C the product was filtered and washed with -

E methanol Yleld 0.55 g (68 %), m. p. 192—195°C. '

Ekample-s -
3-(3, 4-D1hydroxy-5-n1trophenyl)—l (4-methoxypheny1)-prop-2-

en-l-one

The procedure descrlbed 1n Example 7. was repeated using 1.8 g @15
of 3, 4-d1hydroxy-5—n1trobenzaldehyde and 1.5 g of 4'-methoxy— \d
'acetophenone in 20 ml of tetrahydrofuran. vield 1.88 g (60
%), m, p. 222~ 228°C. : : - - :
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The procedure described in Exanple 7 was repeated using 0.55 g of

3, 4-di hydr oxy-5-ni t robenzal dehyde and 0.621g of

23" ,4',5" -trinmethoxyacet ophenone. Yield 0.50 g (44 %9, mp. [err] Exanple 11
3- (3 4 Di hydr oxy- 5- nrtrophenyl)-l-(2 hydr oxyphenyl ) prop- 2-en- 1-one The

pr ogedur e ‘des Exampl e-.7 was repeated using 1.0 g of "

3, 4-di hydr oxy- 5- ni t robenzal dehyde and 0.74-g of 2' -hydr-'oxyacetophenone.'

3154 acet dh DATRRYAREN S B STERTRBE a3 4-haeshopyapeny oror-

containing 1. @-@mfl-+dne product obtained in Exanple 7 in 5. 0 m - of acetic

anhydride was refluxed for 2 h. 22 After coolrng the product mas .
filtered and washed with ethe Yield 0.73 g (68 A% 6%err le 13
3-(3, 4- Di benz&h%%ﬁﬁ‘-‘t‘@oﬂ?&%‘l’-}’ﬁﬂ- pneﬁyﬁp%p ¥aAS 1repeated gihe? 9

progmr:ﬂt O]Pt ai iy 3, (rjtJa;i ®x %—isﬂ-@lélgab?hzﬁﬂ.dbli?dﬁykﬁm nred@ a\erxe' A ssdived
in of tetrahydrofuran, Tetra utan was, di st

extend and t h&@! %ﬂﬁ?gﬁﬁghFEPPﬁxéé %gr ; RE ﬂf?g ?hﬁf %E€ %@gggg%%ﬂ
to the m xture.gnd 206e-2080duct was filtered and_trrturated ‘W th.

et hyl met hyl ket one. Yield 0.50 g (29 %, mp. [err]..

Example 10

. '3-(3,4eDihydrexy-5-nitr09heny1)-1;(3,4;5-trimethoxypheny1)—,
N - prop-2-en-l-one )

The procedure descrzbed in Example 7 was repeated using 0. 55
g of 3, 4-d1hydroxy—5-nitrobenzaldehyde and 0.63 g of .
37,4’ 5'-tr1methoxyacetophenone. Yield 0.50 g (44 %), m. p.
213 216°C.

Example'll

-(3, 4—D1hydroxy—5-n1trophenyl)-1 (z—hydroxyphenyl)prop-z-en-
l-one -

: - The procedﬁre described in Example 7 was_repeated using 1.0 ¢
Nt ' of 3,4-dihydroxy-5-nitrobenzaldehyde and 0.74 g of 2'-hydr-
- oxyacetophenone. Yield 0.2 g (12 %), m.p. 231-234°C,

Exempieflz

3-(3,4—Diecetcxye5enitrophenyl)-1—phenylprop-2-en-1-ope

A solution containiﬁg 1}0'g_ofithe.product obtained in
 Example 7 in 5.0 ml of acetic anhydride was refluxed for 2 h.



Exanple 14 3- (3 PlvaloyloxY-4 hydroxy 5-ni trophenyl).- 1- phenyl - prop- 2- en--
1-one 1.0 g of the product obtained in Ex %ple 7 was dissolved in 5 m of
tetrahydrofuran, -4.7 nl. of pivaloyl chloride was added and the mixture 'was . -
- refluxed for 16 h. The_sol vept was_ evapor at vac .
purified in aA§tercegeling Eﬁﬁ B§°ﬁg?ﬁ o] E’e’n{a ﬁ%iﬁ‘gd ac?ﬁg%? ﬁ;ﬁed&%e\%. |
(18:1:1) mxtyigiasoan3egueds. Themppodl@s~ wWeSs°Csystal lized from ether, :
mp. [err] Exanple 15 4-(3, 4-Di hydroxy-5-nitrophenyl) - 3- net.hyl but - 3- en- 2 0
1.8 g.of the product obtained in .Exanple 5 was dissolved in 20 ml of 1N

~NaOH sol uti onEaanp2e01d of sodi um borohydride in small anount  of water was -
- added. The m xture was stirred over night at roomtenperature, acidified -

with hydrochloric acid 23_and gxtracted mniﬂ gtgHl The sq%vent_yes
evapor ated i n3védub-BhbBeRAEYLe¥YT FhEFPPReRY eR¥ip Tl
usi ng tol uene-acetic acid- di oxane. (18 1 1) .. The product was crystalllzed

f rom di chl or oget hane rol ey d; 444 9 RErdd
Exanpl e 16- 7- %3 49 EPﬁyngXVtggﬁlg Eﬁ% éde% ?Q% ‘% g%é%g%g?gbaEFd The
procedure desbenboglchléxadplvesemdssse wedetny8ipy af ggetrahydrofuran.

Tetrahydrofuran was distilled off to a great extend and the
residue was refluxed for 2 h. After cooling ether was added
to. the mixture and the product was’ filtered and trxturated

© with ethylmethylketone. Yield 0.50 g (29 %), m.p. 206- 210°c, |

_ . _ . e

;‘).-

3- (3-P1valoy1oxy—4—hydroxy—5-n1trophenyl) 1-phenyl—prop-2—en-

Example-14

' l-one

1.0 g of the product obta1ned in Example 7 was dxssolved in 5
ml of tetrahydrofuran, 4.7 ml of plvaloyl chloride was added
' . and the mixture was refluxed for 16 h. The solvent was '
-'evaporated in vacuo: and the residue was purified in a-
- silicagel column by us;ng toluene-acet1c acid-dzoxane
(18:1:1) mxxture as an eluent. The product was crystalllzed

from ether, m. p. 148 150°c._ ST - SR

Eiamble“ls

-4—(3,4+Dihydroky—5-nitrophenyl)-3fmethylbut737en425ol

1.8 g of the.product obtained in Example 5'waS'dissolved in’
. 20 ml of 1IN NaOH-solut1on and 4.0 g of sodium borohydride in -
| small amount of water was added The mixture was. stzrred over
night at room temperature, acidified with hydrochloric acid '



s <

g of 3, 4 di hydr oxy-5-ni trobenzal dehyde and 1472 g of 8-ketononanoic acid.
Yleld 1.85 g (55 9%, yellow viscous oil. Exanple-17 :
- Hydr oxy-3' - met hoxy-'5' - ni tr oacet ophenone To a sol ution containing 40 m

Of nitric acid (Ll deldratbd Qrith Veniat, e‘rh%%o&%ﬂkia%lﬁ 8¢aBdribedin vacuo
coohﬁwy(beIOM/[err] and stjrring 2b.
- hydr oxy- 3' - nﬁ%gfﬁéﬁ%d’é’nﬁf‘t’& 18 Pr sikdcpoged SORUBR by wsinge
prOﬁuct was 2}|}ﬁﬁkﬁhneM§ﬁ§?iélacﬁ?\ﬂzrhadb|&nedlﬁﬂbrlWhac?ﬂodﬁcﬁ)waﬂd t hen

with water. Yie rr p F C

i n accordance V\nc[d':ﬁ’?s&glgt get?gtftﬁoén al%gd'gﬁf)ln&gﬂ ?es%rgineu &@EeP, O‘?" idv@'
3" 4' - Di hydr oxy- % -(fi4 r*dac &t.gphd®@rd 04°€al ut i on containing 19.9 g of the
product obtained in Exanple 17 in 200 ml of acetic acid and 200 m of 48 %
hydrobrom c acid was refluxed for 5 h. 500 Ml of a saturated sol ution-of
sodi um sul f at e EX2BRd@ed6i o the reaction nixture and the sane was | et stand
overnight at [err]. The solution was 24 extracted with ether. The ether

Dacuo. "The r st da ds DORy ey Lﬁrii:.rgHeﬁ%x%?%saébleﬁ%%ﬁéq% %’551/@ "

mph[aﬂ Exampl e 19

1-(3,4-D hydroxl&'h% Biro Qﬁﬁ‘i"'%y@as%r(zﬁeﬂ' Rt E¥£ﬁ{ﬂ&°@h€§§’ ')epeated using 1.83
g of 3, 4-d1hydroxy-5-nitrobenzaldehyde and 1. 72 g of
8-ketononanoic acid. Yield 1.85 g (55 %), yellow viscous oil

Example 17 .
4'-Hydroxy43'-methoxy-s'-nitroaéetophénone

To a solution containing_40 ml of nitric acid (d=1.41) and 40
ml of water was gradualiy added while cooling (below 7°C) and
stirring 25.0 g of 4’-hydroxy-3’-methoxyacetophenone. After
stirring for 0.5 h at 0°C thé'prbduct_was filtered, washed
first with diluted nitric écid_(l:l) and then with water.
Yield 24.0 g (75 %). The !H-NMR-spectrum of the product was
in accordance with the structure alleged. | |

r Examgle'lS“"'
3'4'QDihydroxy-s'—nitroadétophenone

A solution containing 19.9 g of the product obtained in
Example 17 in 200 ml of acetic aczd and 200 ml of 48 %
hydrobromc acid was refluxed for 5 h. 500 ml of a saturated
solution of sodium sulfate was added to the reaction mixture
and the same was let stand overnight at 5°C. The solution was



pr,op- 2- en- 1-one A sol ution contai ni ng. 0.5 g of the product obtained in'

- EXanpl e 18 and 0. 38 g of 4- d|nethylanrnob@ﬂzaldehyde in 5 mM of nmethanol

was saturated with gaseous hydr ogen chloride. The solutlpn was refluxed for.
é 26 QfE$B ggolrn% the 1ﬂgct Vas fi Iter d. anig@%§@%% w%% ege Q%RoknoYreld.-
5- (4- Benzyl oxyof3 w&ﬁdnxy:}:ﬂn@la)ndz t,h@ rsrarlmdrteremapoa-@tédenaVachutl The.

contai ning 26 4‘Pﬁ{ e 0 f -hyl
crotonate in. gééﬁfﬁge %%éﬁﬁ%Pi rrg$ Ogé@%&?@%%%?égll3ﬁgé§ 3°32 g (95
stirring and ddol |W-atlﬁﬁelm% g of potassiumtert.-butoxide. The .

solution was stirred-for 0.5 h after which 200m of 10 N NaOH sol ution was

added and stirred for .0.5 h nore at.[err] The reaction-m xture was added to -
a m xture of c acid and ice. The sem solid product was separated

and used without purification to the next step. 25 Exanple. 21

R T S L T L S L S L
% pal | adi um orp rsipareea-lcone yst was addedt'The ni xture- was .hydr ogenat ed
at [err] and nornal pressure until the theoretical amount (3

‘A solutzon contazn;ng 0.5 9 of ‘the product obtazned in.

'Example 18 and 0.38 g of 4-dimethylam;nobenzaldehyde in 5 ml

' of methanol was saturated with gaseous hydrpgen chlor;de._The

solution was refluxed for 1 h. Aftet'cooling the product ﬁas.;;'

- filtered and washed with methanol. vield 0. 26 g (70 %),
. decomp. on heatzng.

A

Ekample 20
5-(4eeenzylo2y434methdx?phenyl)42;4-pentadienoicjacid

To a solution containing 260 g of 4-benzyloxy~3-methoxy-

' benzaldehyde and 200 ml of ethyl crotonate in 1200 ml of
N-methylpyr;élidbne was gradually added while stirring and
cogiing at 0°C 149.6 gnbfﬁpotaseium*tert.ebﬁtoxide. The
‘solution was stirred for'o 5h after which 200ml of 10 N ;
NaOH-solution was added and stirred for 0.5 h more at 0°C. 1;)
The reaction mixture was added to a mixture of hydrochloric |
acid and ice. The semisolid product was separated and used
without pur1f1catxon to the next step. :



nDIe) of hydrogen was consunmed. After filtering the solvent was evaporated
“i'n"vacuo to a great extent and the residueSwas dissolved in 1 1 of :
di chl or omet hane and washed with 2 1 of water. The product was extracted
mnth 1.5 1 of saturated [err] -solution. After acidification of the aqueous.
phasei t h” hydExamphei2Llaci d the product was extracted with 1 1 of

di chl oronet hane. The sol vent was distilled off:in vacuo and t he senlsolld
residue (180 g ed to,the .next

5- ( 4- Hydr oxy- 3 %&ér%x%- 7B $kﬁﬁ¥8§§ﬁ#¥%&ﬁi¥%§9ﬁf ffddpove product (180

~g) was dissolved in 1 1 of dichloromethane and 820 m of 1 nolar

[err]-dichl Omﬁ gaf lﬁ?&aﬁeew@a@é@% HadiAld mwwaseda; 'srorlbgﬁ aadsoo

cooling [err] I on was Irred for 10 mn nore at [err] ter which

wat er was adde®l gheNNrdirethnbiernanide g2 %td Msﬁe@a\hltaﬁ’-%&'t 8R. The
sol vent was evamf@éaeﬂ ¢ty vl ddiedhe MiheO niitk gl ebue hgdrogedagedsueh -

to th t st I 2 Di h 5- t d-

The above pr odiitC G REEAS @é% ST CRe, Enepa tinay ARguARo(S T

cont ai ni ng SOOmmlebfoﬂchydtnganchasubdﬁthdd.omjtﬁr%ﬁzltzﬁihydmbbrsniueacld_

and refluxed f.o {Pgérétéq WSt Eeﬁgkaﬁph§kb Yaa %ﬂQeQeEQdB ewaf
n e SO

redaction n1xture a utlon was a st an over
The product dissolved in 1 of dichloromethane and washed wi h 2 1 of

' water. The product was extracted with 1.5 1 of saturated

- Nch034501ution.-After~acidificatioh of the aqueous phase
et . with hydrochloric acid the product was extracted with 1 1 of
| dlchloromethane. The solvent was distilled off in vacuo and
the semlsolzd residue (180 g) was used to the next step.

Example 22
54(4Aﬂydroxy-3fmethdxy-5#ﬂitrophenyl)pentanoic_acid

The above product (180 g) was dissqlved_iﬁ 11 of
dichloromethane and 820 ml of 1 molar HNO; -~dichloromethane
solution was added gradually while stirring and cooling
_(0-55C).1The solution was stirred for 10 min more at 0°C
_ after which water was added. The-organic phase was separated
Rl " and washed with water. The solvent was evaporated in vacuo
and the semisolid residue was used as such to the next stép.

Example 23
5—(3{4;Dihydfoxy-5enitrophenyl)pentanoic acid

' The above product obtained in Example 22 was dissolved in a
‘mixture containing 500 ml of acetic acid and 500 ml of 48 %



-

crystalllzed was filtered and washed with 50 % acetic aC|d Thi s product
was recrystallized fromethyl acetate. Yi 461 32 g (16 %9, mp. 135- 1380
- Exanple 24 1- Benzyl -4- 5-(3, 4- dlhydroxy 5- n|trophenyl)pentanoyl

-ELE’SI ned | n LIt AU AP LA A & 0100 Wi BbERuERe |
. - The exceda,. sm -tsmlomuon: hwas mﬁdeﬂa@e\mporr&ta@dum wisfuranandh&haci F’
Ch' ori de for MR MASdH SR \éq(ldvfédz‘tomst%fndd'o%'ro ”g‘ﬁtth%es@o Qbsp%bHEtO“

2.1 g of 1- benzy pl pérazine in | or onet hane was

stirringand sﬁqﬁﬁify@iZQ9E¥a§1ﬁﬁ%§9rQQ ﬂﬁ§h§dd@atposphé PE&GFFORCld"
m-xture-and. t iy pilod lfcﬁWa% fﬁeld:gsedni\éleal Eromoeth 73c%©catm.py185d89§

Exanpl e 25 N-1s 3, y-5-ni'trophenyl)pent anoi c anide A
sol ution contzﬂﬁqr?o (p i#l]‘é ct obtained in Exanple 23 in 2.5 ni

of thionyl chlorlde mas refluxed for 10 m n. The. excess of thionyl. chlorlde7"'

was evapor at e%ﬂa@g acyq and t-he residue di ssol ved in 25 nl of

di chl or onet ha sol ution 0.47 g of i sopropyl ami ne ‘was addéd and
the mxture was stirred for 1 h at 20C. Di-chloronet hane' phase was washed

Wi th 1N hydr qcipe®iziya -acd d5a.q<3,awaﬁﬁzatrestygls-nawephxhwo?ahduﬁoy@s

: 0,
crystalllzed EH%@JQ¥1%%n%ydpdﬁﬂlorié ;{ mp. [err

A'solution'containing 3 0 g of the product'ootaiued in
*Example 23 in 18 ml of thlonyl chlorzde was refluxed for 10
| ‘min. The excess:of thionyl chlor;de was evaporated in: vacuo'

.and the acid chlorzde formed was- dzssolved in 20 ml of

| dxchloromethane. To this solution 2.1 g of 1-benzylp1peraz1ne
'in 20 ml of dichloromethane was added w1th st1rring and '
‘stirred for 0.5 h more. Ether was added to the react;on_" .

 mixture and the crystals were filtered. Yzeld 3. 55 g (73 $),
m.p. 85- 89°C. - '

v

Examgle-zsw
-N?Ieopropy1—5—(3,4sdihydrouy-5enitropheny1)pentaaolo amide

A solution containing 0.5 g of the product obtained in )
Example 23 in 2.5 ml of thionyl chloride was refluxed for 10

_min. The excess of thionyl chloride'was evaporated in vacuo
and. the residue dissolved in 25 ml of'diéhloromethane. To
this solutxon 0.47 g of 1sopropylam1ne was added and the

. mxxture was stirred for 1 h at 20°C. Dichloromethane phase

 was washed with 1 N hydrochlorlc acid and evaporated in

. vacuo. The residue was crystalllzed from toluene. Yxeld 0 44'

g (75 $), m.p.: 113 115°cC.



% -

27 Exanple 26 N-Met hyl (- N- propar gyl - 5- (3, 4-fi hydr oxy-5-ni.t rophenyl ) -
pentanoi c am de The procedure described in Exanple 25 was repeated using
=0.5,g of methyl propargylanine instead- of |sopropylan1ne Yield O. 5 g (83

‘%,mp-Lﬂrhﬁ@??%€7-
- N (3=-Adamant yl |hydroxy 5- n|trophenyl)pentan0|c an1de The
procedur e described in Exanple 25 was repeated using 1.5 g of

1- an1noadanantuﬂnetMpleaw—ptopaxgykﬁﬁA«Bn4&diﬁ9dﬂc*y}SGhlgrpsﬂeuy;)ﬁ1p

[err] Exanple e 4- di hydroxy-5-ni trophenyl ) pent anoate The
procedure descgé%g%lIl E§Mid$e 25 was repeated using 1:26-g of-

1-t et radecanol . |nstead of |sopropylan1ne The reaction m xture was mashed
Wi th water andrﬂ@_ﬁp?&éé/&@fe ed’é’é&‘fﬁﬁ&ij il Bidimile YsehdsOré eﬁtéﬁou%ingm p.
Jerr] Exanple 29 etradec - Eéiﬁ;gox nltropgi % e inoate A
sol ution conta®n?rg %fﬂm% t?ﬁ? ’6ﬁ¥31 %ﬁ 2°E§ BR:3em  of
acetic anhydriyifel@so I®fg u«&asi—%p; w2 MYB3-UBS il vent was evaporated in
vacuo and the residue crystalllzed fron1petro|eun1ether (b.p. 400, mp.

[err]
Example 27

N—(l-Adamantyl)-S;(3,4—dihydroxy—5-nitrophenyl)pentanoic
amide ' o ' '

_ The procedure described in Example 25 was repeated us1ng
i 1.5 g of l-aminoadamantane 1nstead of 1sopropy1am1ne. Yield

0.61 g (80 %), n.p. 157 160°C.

Example 28

Tetradecyl-se(3,4}dihydroxy-5-nitrophenyl)pentauoate'

The procedure described in Example 25 was repeated using 1. 26'
g of 1~ tetradecanol instead of 1sopropylam1ne. The reaction
mixture was washed with water and the solvent evaporated in
vacuo. Yield 0.44 g (50 %), m.p. 46-47°C. - |

Example 29
Tetradecyl_5-(3,Aadiacetoxy—s-nitrophényl)pentanoete_
A solut1on contarnzng 0. 1 g of the product obtalned in

~ Example 28 in 2 ml of acetic anhydride was refluxed for 20 .

min. The solvent was evaporated in vacuo and the re51due
: crysta111zed from petroleum ether (b. P 40°C), m. p 52~ 54°c.



Al

28 Exanple 30 Tetradecyl 5-(4- hydroxy 3- pi yal oyl oxy-5-ni trophenyl) - :
pentanoate The procedure described in Exa e 29 was repeated using 2 m .
oﬁ_pivaloyl chlori'de instead of acetic anhydride. The product was a viscous

oi ... Exanple 31 5- f,4- ‘met hoxy- 5- chl or ophenyl ) - 2, 4- pentadrenorc acid To'a
sol ution contaﬁiiﬂé_iﬂ_g g of 3, 4-di methoxy- 5- chloro- benzal dehyde and 8L3?

m of ethyl crotonate in 65 m of . N-nethylpyrrolrdone 6.7 g of potassium

rtert} -butOX|dgﬁ§@5%gggfdsmqhh g&* 04k $$?§§&6§§L§Lﬂ¥§%6§5gﬂ§¥§J13r 0.5 h

. nore at [err] ol ut1on toa mxture of ‘ice and-
‘hydrochl ori ¢ apedtamneatgtract ed mnth ether. The ether extract was washed
W th water and extracted then with [err] solutron The aqueous phase was

acidified with hydrochlqri.c Cld t eni s. product r :
and washed wi t'ﬁhWaPé?ceWéng?SSrb 59’%lg €9 Pg?tsedge‘&ai"‘aéeéjml
5- (3, 4- Di met hogg- §1ehleympbﬁnykideniasbeadanfdawesxﬂLanhydzxﬂﬁéﬂThempnpdyq$
of the above product obtarnng n Exanpl e-31 was di ssolved in a m xture of

30 ml of aceti¥®8cPd" ARGEOYS f conc. hydrochloric acid. Palladiumon
charcoal catalyst (10 % Pd) was added and the mixture vias hydrogenated at

normal pressurgxgﬂgléoggrtenperature After fllteratlon -the solvents wer e
evaporated in 2 9 (55 %, a _ . _ -

5-(3;44Dimethoxy¥5~chloropﬁenyl)—z;44pentadienoic_acid

To a solutzon contalnzng 10 0.9 of 3, 4-d1methoxy—5-chloro- 3;;“

' benzaldehyde and 8.3 nl of ethyl crotonate in 65 ml of ' L;/
"N-methylpyrrolidone 6. 7 g of potassxum tert.-butoxzde was i
added with stirring. The solutlon was stirred for 0.5 h more .
at 20°C and the solution was poured then to a m;xture of ice
'and hydrochloric acid and extracted with ether. The ether’
extract was washed wzth water and extracted then with

| NaHCO,-solutlon. The aqueous phase was aczdxfled wzth
hydrochlorzc aczd and the semisolid product was separated and

' washed w1th water. ¥1e1d 7.3 g (55 %) '

o Example'BZ f-*'
54(3;4-Dimethoxy—5-chlorophenyl)pentanoic acid' L o’

‘A solutzon conta1n1ng 6.2 g of the above product obtazned 1n'pt_
' Example 31 was ‘dissolved in a mixture of 30 ml of acetlc ac1d
 and 3 ml of conc. hydrochlor1c ac1d. Pallad1um on charcoal
'tcatalyst (10 $ Pd) was added and the" mlxture was hydrogenated
at normal pressure and room temperature After leteration i
‘the solvents were evaporated in vacuo. Yield 3.2 g (55 %), a

viscous 011



«

biécous'oil .29 Exanple 33 5-(3,4-D hy Xy-5-chl or ophenyl ) pent anoi c
acid A solution containing 3.2 g of the a e product in 8 nl of acetic
‘saciq and 10'm of 48 % hydrobromc acid was.refluxed for 3. h. A saturated

sol ution of [eﬁﬁ%mhge“@§er was added to the reaction m xture. The

crystal [ i zed filtered, washed with water and recrystatlized
fromtoluene, mp. 99-[err] Exanple 34 :

3- (3, 4-Di hydr ogy¢ 5; mﬁmp@m}la%ﬁfﬁ&?ﬂ&ﬂ t)a%% %ci@n- 1-one A
3,4 roxy-5-ni

sol ution contalnlng 5.49 g of t robenz- al dehyde and'5 37
g of 4'-nethyl acetophenone in 50 m of t et rahydrof uran was added a’
catal yti ¢ anount selughseoten tyikiues mlg)rdﬂietwl(ibro&fel wteduf:car id. 5 h1 3ke

| t i.d d f
ctor - petrol ot heractd JBF Y ¢O%d i tRed) apdf veR Taeruxea
N- (1- Adamant yl §08, 3}- R akeiimyt&eﬂ tsdbarmam N«z§@l.utznowa¢ent wasi agded85°g
of 3, 4-di acet Oxyg O?élaéiﬁg@rm @é:' %ﬂ‘%&é&l@;z‘éﬁ ;&baﬁxl: ek O Eepod,

cat al yt I ¢ anount f or mam | ' uene was heate

for 1 h at [erf3shed %bmevmt sa%d&ﬁﬁté&sgﬁlﬁwc%%aoiﬁsne' m.p.
- 99~ 101°c..

Example:34

3-(3, 4- Dzhydroxy-s-nitrophenyl) 1 (G-methylphenyl)prop-z-

en-l-one

'\—4 _ _
A solution containing 5.49 g of 3,4-dihyd:oxy-5-nitrobenz—
aldehyde and 5.37 g of 4’-methylacetophenone in 50 ml of
tetrahydrofuran was added a catalytic amount of gaseous
hydrogen chloride and- refluxed for 4.5 h. The solvent was
evaporated in vacuo and the residue crystallized from
ether-petroleum-ether, yield 1.85 g (21 %), m.p. 184-186°C.
'Example'BS
N-(I-Adamahtyl)-3,4-diacet6xy-5;nitrbbenzamide"

A solutxon contazning 0.85 g of 3, 4-d1acetoxy-5-n1troben201c
acid and 0.32 ml of thionyl chloride and a catalytic amount
of N,N-dimethylformamide in 10 ml of toluene was heated for 1
'h at 80°C. The solvent was evaporated in vacuo and the
residue was dissolved in 5 ml of dichloromethane and added to
a mixture containing 0.56 g of l-aminoadamantane hydro-'
chlorzde and 0.94 ml of trzethylam:ne in 10 ml of dichloro-
methane and stirred for 15 min at 0°C and then 15 min at



and then 15 m

resi due was dissolved in 5 m of dichloronmethane and added to a n1xture
containing 0.56 g of 1-ani noadanantane hyd#®- chloride and 0.94 m of
triethylamine in 10 m of dichloro- nethane and stirred for 15 min at [err]
| then _ 30 [err] ter was added to the, reaction ture and
G ehl oro- et HARSE o HaEeRLERELARARACHS EHE CORGEAOR BLH COEhAal A THLS

yi el di ng yel | omethaseuphasé #wag gepadated. Thenpdbvéitt was evaporated 1n '

or e prouit VaSed: SLALALRE a1 Tk RRERAaE 463 A 0P 4L SETLE LD, - g;_

cacid in 10 m of nethanol was refluxed for 3 h. 20 m of water was added

and on cOdlingEQagﬁlg §§9 5 % of the deS|red product was. crystal lized,
m p. 207-208C

4- Cyclohexylcarbonyl 1- (3 4- dlacetoxy 5- nltrobenzoyl) plperldlne The
procedur & desci+ pEdAdamdno9D) 3 35-dbhyd eoeps Bon st dlge iz i Qe Of

cycl ohexyl-carbonyl pi peridine and 0.38 ml 2,6-lutidine instead of

1- ami noadamant ane hydrochl ori de and trlethylan1ne respectively. Yield 1. 2 g

' (87 %, a v|sobusoymti@m/goﬁtaEkanglb 383 of ‘the product obtained in

4- Oyl Ohexy' Cogonyl e 136 Safa dh WA QX Ye Pe MASERE TV REd A d S n 10 ml

of methanol was. refluxed for 3 h._20 ml of water was added
'and on coolzng 0.85 g (89.5 %) of the desired product was
_crystalllzed, m.p. 207 208°C._ '

Example 37

“4-Cyclohexy1carbonyl 1 (3 4-d1acetoxy-5-n1trobenzoyl)-
""piperrdrne ' » :

The procedure described in: Example 35 ‘was repeated uszng 0. 58 '
‘g of cyclohexylcarbonylprperidxne and 0.38 ml 2,6~ lutidxne
‘instead of l-amrnoadamantane hydrochloride and trrethylamrne

respectively. Yield 1.2 g (87 %), a vzscous_yellow oil.

Example 38_
_ 4-cYclohexy1carbony1 1—(3 4-d1hydroxy—S-nitrobenzoyl)- _;):ﬁ
"piperrdrne i S : . . : .

ThefprOCedure described in'Exahple 36 wae repeated using 1. 2
g of the product obtarned in Example 45 Yield 0.5 g (50 %),
‘m. p. '155- 165°C. R :



The procedure described in Exanpl e 36 was repeated using 1.2 g of the

- product obtained in Exanple 45. Yield 0.5 @1(50 %9, mp. [err] .31
“Exanpl e 39 N- Benzyl - 3, 4- di acet oxy-5-ni.trobenzam de 0.75 g of .

3, 4-di acet oxy-5-nitrobenzoic acid was _converted to the correspondi ng acid
chl 6cide as deEXampde 39 Fxanple 35. It was dissolved in 5 m of
dichlononethane and added to a solution containig 0.27 m of benzyl ani ne
and 0.5 nm of Iut|d| of dlchlo onethane. Yield 0.95 g (96 %,
.a viscous oil. 5@%ﬂ4§§$§£ xg-sznd ﬁ?b?BQ?méaﬁitrobenzanide The

pr ocedur e described in Exanple 36 was repeated using 0.95 g of the product.

obtained in Exgplse Aof ¥ Ql'-%:%c@t@xﬁﬁ% %tr%gnaggérlcfﬁaﬁyﬁecél&verted to

N- (1- Adanmant yl ) -"3,74- dlacetox chlo enzam
3, 4- di acet oxy- BhehCHTReEPLARdE ngc PG idashdonidet ag 6essﬁebeériec§mﬁmphg 3%i d

chloride and tire Ra@CadWsd19RACinDEInLNoEXaNBhEoBomEBRahE PSR Cldded Btdl d- O

g (95 9%, a visc u
N—(I-Adanantylf I&thﬁgéfg%éscﬁ|8708én2£nPaazylamlne and 0.5 ml of
2, 6 lutidine in 7 ml of dzchloromethane. Yzeld 0.95 g (96 %),

a viscous oil.

Example 40

s N-Benzyl-B;4—dihydroxy—5—nitrobenzamide_

. The procedﬁre described'ih Example 36 was repeated usihg 0.95
g of the product obtained in Example 47. Yield 0.5 g (68 %),
m.p. 185-189°C. ' |

Example 41
N-(i-Adamantyl)-3,4-diacetoxy55-chlorobenzémide

0.7 g of 3,44diacetdxy-s-chlorobenzoic acid was converted to
the correcponding acid chloride and the procedure described
in Example 35 was repeated. Yield 1.0 g (95 %), a'viscous

Nl - oil,

Examplé 42
: N-(14Adamantyl)-3,4-dihydroxy—5-chlorbbenzamide

The product of Example 41 was-deécetﬁlated'like described in
Example 36. Yield 0.6 g (78 %), m.p. 244-247°C.



The product of Exanpl e 41 was deacetylated | i ke described in Exanple 36
Yield 0.6 g (78 %, mp. [err] - 32 Exanghe 43 N-( 1-Adamantyl

)+ 3, 4-di acet oxy- 5- cyanobenzam de 0.6 g of 3, 4- dlacetoxy 5- cyanobenzoi ¢ aC|d

wds - converted to the corresponding acid chloride and the procedure .

~ described in Examplle 383 was repeated. Yield 0.75 g (88 % viscous oi‘l.

Exanpl e 44 N-(1--Adamantyl) -3, 4-di hydroxy-5- cyanobenzam de 0.75 g of the,

_above product was deacetyl ated as described in Exanple 36. Yleld 0.5 ¢ (89
%, mp. 253- ESSG&AéﬁaﬁpK¥1453 -diacetoxy-S-cyanobenzamide o

- 3-(3- EthoxycarbonylnethylcarbanDonxy 4- hydr oxy-5-nitro-

phenyl)-l-phe ylL.prop-2-e of et i.socyapat oacet at e mas added

Do a soi ut | onBLBnEabh: 30 dodbacstaryr At BaRERZODF A Gt VS ESSRTAEES (8P 10
m of tetrahydhefuoaneepdndhngsabmalohlnmsdetandeﬂhéopr&cddyseadeéeriﬂedhe

naoiiien gt BaRhRke 35 SUECFHRRAERR 1409 0, e 801 8 CEHT wiRERRLS1 2

eluent: Crystallization f'rom acet one- petroleun1ether ylelded 0:13 9 (17 @6

of the desiregyppgtiwcigdesired, mp [err] Exanple 46 -
- 3- (3 4-Di hydrvxy—g—nrrrophenyl) 1-(2- carboxyphenyl)prop-

N-(l-Adamantyl) -3, 4-d1hydroxy-5—cyanobenzam1de :

- 0.75 g of the above product was deacetylated as descr1bed 1n o
Example 36. Yleld 0.5 g (89 %); m. p. 253- 255°C. j o R,

.;.L*/ :

Example'45

3- (3-Ethoxycarbonylmethylcarbamoyloxy— -hydroxy-s-nitro-
*phenyl) l-phenylprop-z-en-l-one :

1.5 g of ethyl zsooyanatoacetate was added to a solution
containing 0.54 g of the product’ obta;ned in Example 7 in 10
ml of tetrahydrofuran and the solution was stirred for 3 days
' at 20°C. The solvent was evaporated in reduced pressure and
" the raw. product was pur1f1ed in'a silica gel column using
- "toluene-dioxane-acetic acid (8:1:1). as an eluent. D
' Crystallization from acetone—petroleum ether yielded 0.13 g - o
(17 %) of the desired product desired, m.p 155-158°C. | )

-dExauple'46

3-(3, 4—D1hydroxy-5-n1trophenyl)-1—(2—carboxyphenyl)prop-
}2—en-l-one'_f S » .

The procedure_described_in Example 7 was repeated using



.

. en 1-one The procedure described in Exanple 7 was repeated u5|ng 33

1 83 g of 3, 4-di hydroxy-5-nitrobenzal dehyd#3 and 1.64 g of

.2 pltroacetophenone Yield 0.36 g (11 %9, mp. 178-180C. Exanple 47
3-(3,4-Di hydroxy-5-nitro heng % (4-nitrophenyl) - rop 2-en- 1 one The
prosedur e ‘descti-Bdd9i AEERafipfé YdﬁﬂﬁyTﬁmﬁkﬁ%ﬂPﬁﬁﬁ ehyde ansk 1.64 g of

3, 4- di hydr oxy- 3+Rht tebaoéebghbucse anri d16% BEfg 4 tnigycangy On.hfsn-qmwc\fl el d
1.25 g (38 %9, mp. [err] Exanple 48 2,

5- Bi s- (3, 4- di hydr oxy- 5- nltrobenzyl|dene)cyclopentanone The procedure

descri bed i n EEaappte74%as repeat ed u5|ng 5.0 g of =

3, 4- di hydr oxy- 5- n|trobenzaldehyde and 2 0 g of cyclopentanone. Yield 4.4 g
(78 %9, mp. 300C_(deconp

1- Phenyl - 3-'( 3- §réar6yPbkydﬂ°ﬁ¥d$tﬂ®ﬁEPEﬂQQXkﬁn%nMﬁfnﬁﬁﬁﬂPhEHEﬁJr-one A

'sol ution contaFabggzzeﬁ-g-@ﬁethe product obtained in Exanple 7 and 10.0 g
of stear oyl oride in 10 mM_of dioxanée was stirred and heated for 18 h at
[err] After cooling petrol eumether was added and the product was filtered.
Recrystal |l i zat The ﬁroueduteldesnmibeﬂmaqxﬂxaﬂpieﬂ%ﬂwam’:ppehded assngg1gsz

% of the desigedeps Ofuging@sds %5l fkobenzaldehyde and 1.65 g of
4'-n1;rcacetophenone. Yield 1.25 g (38 .%), n. p. 255-256°C.

Example 48

\ : : Z}S-Bis-(3,4-dihydroxy-5fnitrobenzylidene)cyclopentanone

'_The'proeedure described in_E#ample 7 was repeated using 5.0 é'
of 3,4-dihydroxy-S5-nitrobenzaldehyde and 2.0 g of

cyclopentanone. vield 4.4 g (78 %), m.p. 300°C (decomp)Q

Example 49

1< Phenyl -3-(3- stearoyloxy-4-hydroxy-5-n1trophenyl)-
prop—z-en—l-one

_ A solution containing 2.0'g of the product obtained in

S . .-Example'7 and 10.0 g of stearoyl chloride in 10 ml of dioxane.

| was stirred and heated for 18 h at 90°c. After cooling '
petroleum ether was added and the product was filtered.
Recrystallzzatlon from dichloromethane-petroleum ether '
yielded 0.64 g (17 %) of the desxred product desired, m. p.
112-118°c. '



[err]. 34 Exanple 50 Ethyl 2-cyano-3-(3, 4-di hydroxy-5-nitrophenyl

acryl ate The procedure described in ExanpBé 3 was repeated using 1.0 g of

3, 4- di hydr oxy- 5- ni trobenzal dehyde, 0.9 g of ethyl cyanoacetate and 0. 15’ g
of ammoni um acetate in 10 m of ethanol . Yield 0.87 g (57 %9, mp. [err] .
”Exanple 51 MeEkwiple( S04- dlhydroxy 5-ni tr obenzyl i dene) - 4- ket opent anoét e -

sol ution.contai-ning 1.83 g-of 3,4-dihydroxy-5-nitro-. benzaldehyde and 1. 1 g
of levulinic acid in 10 ml of nethane was saéurated %gaseoggghydrogen

chl ori de. TheE#thuPECMé§°rérKéxéddFBYdEBxﬁ“ PbF‘ﬂH?%ﬂY ReFY4RE® added and
the solution was éxtracted with ether. The solvent was .evaporated in

eoiced pressyge Sndchle RGE skl AL B ERpHRLLS SRS 5
~ 4- Di hydr oxy- SoﬁlBndbdﬂhyﬂmakyeSPnnttebensagdehyéedl&nQer@ﬁydthm% was added
o a suspensi g0, ¢agk g 8\B0ReTq018 ! of BE BRBENEmoRLALREE 18 FYARPI6ed in 10

m . of water room tron was_stirred for 2 h nore,
acidified wnththydpé@hﬁéﬁlé QcBd an&SEXFPaCPeﬁ W PP-#0EF: The solvent was -
evaporat ed i n vacuo. and the residue crystalllzed fron1nethanol-lsopropanol

Yield 1.1 0
eld g (%gam le 51

'ﬁethYI 3-(3,4-dihydroxy—5-nitrobenzylidene)-4;ketopentanoate'

A solution contaznzng 1.83 g of 3, 4-dihydroxy—5-nitro—? - "\j
' benzaldehyde and 1. lg of levulinic-acid in 10 ml of methanr
 was saturated with gaseous hydrogen chloride. The mixture was__

refluxed for 20 h after which water was added and the
solution was extracted with"ether.'The'solvent was evaporated
| in reduced pressure and the residue crystallized from o
_ether-petroleun ether. Yield 0.54 g (20 %), m.p. 142- 150°c._ )

-Example 52
.3,4-Dihydroxy-S-nitrdbenz?lmalonitrile}'

1.5 g of sodlum borohydride. was added to a suspenszon : RV
'contalning 3.7 g of the product obtained in Example 4 in 10 SJ
‘ml of water at room temperature. The. solution was. strrred for- '
2h more,'acldlfred with hydrochlor1c acid and extracted w1th

f—ether. The solvent was evaporated in vacuo and the resxdue
'crystallized from methanol-lsopropanol Yield 1. 1 g (30 %),

m.p. 211 215°C. '



mp. [err] 35 Exanpl e 53 Ethyl .3, 4-di hydroxy-5-nitrobenzyl cyanoacet ate
The procedure described in Exanple 52 was 3%peated using 2.78 g of the

-pr oduct obtalned in Exanple 81.. Yield 0.98 g (35 9, yellom/V|scous
oil.(68 @6 [err] Exanple 54

2- Oyapo- 3-°( 3, 4§§E§ﬂ§&£§&-5 ni t rophenyl ) acryl am de A sol ut.i on contalnlng 1, 3
g'of|3 -4-di hydr oxy-5-nitro- benzal dehyde, 0.73 g of cyanoacetam de and :
catal ytic anDunt of e e acefate in 40 hanol was refl uxed
over night. vi;élééﬁyék&ﬁﬁfgﬁﬂgi|q?%ﬂ%¥ 5ﬂ8afﬁ§ &§S|due was
recrystalllzed water-DVF. Yield 0.84 g (48 %9, mp. [err] Exanpl e 55

N, N-Di et hyl - ano 3 3. 4- r e ol e Iutlon
contai ning 1. é’g’% h%ﬁ'&%pe?y&q? gﬁ’?’% g’fédé'ﬁf e%ggg‘eg 8?"38 :
N, N- di net hyl c%.n'tﬁaogatm&ntiee b duxttaojtiad nedo imt E@:famllpeﬂﬂ-dl N’ee&deﬂa% gn 40

m of dry eth %Fis%if ¥ight68Yisg), dulpl 486409%c . mp. [err]
Exanpl e 56 N, éwﬁyl 2- cyano (§ zdléydrggy Hﬁtrophenyl)acryla- m de -

EXample 54

' 2-Cyano-34(3,4—dihydroxyf5-nitfophenyl)acrylamide

A solution contaihing 1.3 g of 3,4-dihydroxy-5-nitrd-
N benzaldéhyde, 0.73 g of cyanoacetamide and catalytic amount
\v; - of plperxdxne acetate in 40 ml of dry ethanol was refluxed
over n1ght. The solvent was evapotated in vacuo and the
- residue was rec:ystallzzed water-DMF. Yield 0.84 g (48 %),
.M.P. 296 298°cC.

Example 55
'N,N-Dihethyl-Z-cyano—B-(3,4-dihydroxy-5-nitrophenyl)—

acrylamide

A solution containing 1.83 g of 3,4-dihydroxy—5-nitrobenz-
. aldehyde, 1.2 g of N}N-dimethylcyanoacetamidevand catalytic
had amount of piperidine acetate in 40 ml of dry ethanol was
' refluxed over night. Yield 1.1 g (40 %), m.p. 183-185°C.

;Examéle 56 

N,N-Diethyl-2-cyano-3-(3, 4-d1hydroxy—5-n1trophenyl)acryla-
mide '

The_proce&ure described inIExamplé 55 was repééted ﬁsing



The procedure described in Exanpl e 55 was repeated using 36 1.83 g of
3, 4-di hydr oxy-5- n|trobanzaldehyde and 1.5 %F(ﬁ N dlethylcyanoacetanlde .
Yileld 2.33 g (73 %, . [err] Exanple 57 '

gtggggtrj(rjgyljescfyggd |?1 E%aﬁpﬁ&’l;g W@ %%I %gi g-re e Of. N.U

3, 4-di hydr oxy- azathybbpmucbtwmsdano&ﬂem R A3 Ny |(s7cﬂor%))nylm:.3;&ndaﬁﬁe-uzﬁﬁ°(m
Yleld 1.46 g (50 %, [err] Exanple 58 N - Methyl -

-[ 2-cyano- 3-( 3, 4- dlhydroxy 5- nltrophenyl) acryl]plpera2|ne The procedure |

described in. EExampLe 587 was repeat ed using 1.83 g. of

.3 4- dlhydroxy 5- n|trobenzaldehyde and 1.7 g of

- et hyl - anoaset erazine,” Yj ( 5 @6 mp. 65C - '
R Tt MR8 CHL A LT RNC Mﬁ-et het A
sol ution of 1.&cgyldmidet-di hydroxy-5- nltrobenzylalcohol in 5.0mM of
2- met hoxyet hanol was refluxed- for 1 h. The solvent was evaporated in vacuo

and residue was triturated with isopropanol. Yield 0.4.g (30 %, mp.
154- 157C. - The procedure described in Examples 55 was repeatedgusing'_

. 1.83 g of 3, 4-dihydfoxy-5-nitrobenialdehyde and 1.3 g of
N—1sopropylcyanoacetam;de. Y1e1d 1. 46 g (50 %), m.p. -

- 243-245°cC.
:Example.sawl s &)
N'—Methyl N"—[z-cyano-B (3 4-d1hydroxy-5-n1trophenyl)- _ E~JZ
acryl]p1peraz1ne e : o
The procedure described in Example.SSIWas”reféated ﬁsiﬁg-1;83:
g of 3,4- d:hydroxy-s—nitrobenzaldehyde and . 1.7 g of ' _

: N'-methyl-N"-cyanoasetylpzperaz;ne. Yield 2.16 g (65 %), m. p._
265°C (decomp ) -
Example 59 _e'

"93,4—Dihydfoxy-5—nit:obenzylfz—methdxyethyi:etﬁe?.':' L

_ solutlon of 1. 0 g of 3 4-d1hydroxy—5-n1trobenzylalcohol in
'5 0 ml of 2-methoxyethanol was refluxed for 1 h. The solvent .

- was evaporated in vacuo and reszdue was tr;turated wzth
1sopropanol Yield 0.4 g (30 %), ‘m.p. 154- 157°C.



37 Exanple 60 3, 4- D hydr oxy- 5- nltrobenzylthloacetlc acid A solution
containiing 1.0 g of 3, 4-dihydroxy-5- ni trob8Azyl - al cohol in 5.0 g of
thi'ogl ycolic acid was stirred for 1.5 h at 120C. 25 nm of water was added

and product was fil er% and washed with water. Yield 0.25 g (19 %, mp.
[ er r }—Exanpl e 5552223,-,4 Di hydr oxy-5-ni trobenzyl)pyrrole A solution = -

containing 1.0 g of 3,4-dihydroxy-5-nitrobenzyl- alcohol in-5:0 m of -
pyrrole in 3.0 n1_ [ Wat er was added
e L Tt

and the sol uti on waa e sol vent was
evaporated and the residue was purified in a silicagel columm using

&;'Uﬁpg afgﬁLfaﬁ%biu@h@ﬁaﬁﬁn€$§ﬁln )1”b2§“6§ §f%§§h ?ﬁ?%(ﬂﬁﬁﬁ? iﬁéﬁ?#&ﬁ33_
To a sol ution égﬁPgBh g 8- 5599 gft€§ 1Y%°£¥%n%° (%P%.Stlrfeal f%

di hydr oxy- 5- ni acopBengl,) asr plabe (rExaﬁWes&ik)dm and r’ﬁrdﬂudr Voats e 2B g
P ot room terp8id: FEntCraER RteK  nESTH LRt 1A TD AN A R T
ethyl acetate. The solvent was evaporated yleldlng 0. 55 g (75 @6 of yeIIowﬁ
crystal's, mp. gkghble 61

_ 2-(3,4—Dihydroxy-5-nitrobenzyl)pyrrole

o - A solution contazning 1 0 g of 3, 4-d1hydtoxy-5-n1trobenzyl- _
. alcohol in 5.0 ml of pyrrole in 3.0 ml of dioxane was heated
for 5 h at 100°C. Water was added ‘and the solution was
_extracted with dichlotomethane. The solvent was evaporated
and the residue was purified in a sil;cagel column uszng
toluene- acetlc acid-dioxane (18:1:1) mixture as an eluent.
Yield 0.42 g (33 %), m.p. 115-118°C..

Example 62

Z-Cyano-B-(3,4—dihydroxy55-ni:rophenyl)propan01 

' To a solution containing_o.es'g of ethyl zfoyano-3—(3,4—
Mt S _dihydtoxyfs-nitrophenyl)aCrylaté (Example 50) in 70 ml of dry
~ethanol 0.3 g of sodium borohyd:ide_was gradﬁally added. The
. solution was stirred for 0.5 h at room temperature, acidified
" with hydrochloric acid and extracted with ethyl acetate. The
solvent was evoporated yieldihg 0.55 g (75 %) of yellow
crystals, m.p. 149-152°C. ' : '



38 Exanple 63 Neopentyl - 2-cyano- 3- (3, 4-di hydr oxy-5-ni trophenyl)acryl ate The
procedure described in Exanple 3 was rtepegged using
3; 4- di hydr oxy- 5- ni t robenzal dehyde and neopentyl cyanoacetate. Yield 67 %
mp. 173-179C. Exanple 64 ' R
N ( 3- hydroxypﬁmmﬂdﬂeQﬁgyano 3- (3 4- d|hydroxy 5- n|trophenyl) acrylanhde (Eg
procedure desxribed in Exanple 55 was repeated usi ng :
N- (3-'hydr oxypr opyl ) cyanoacet am de and 3, 4-di hydr oxy-5-nitro- benzaldehyde .
Yield 52 % mNeopeatyl Rrcsvgine-85(3, -dzhydroxy-s-nxtrophenyl)acrylate C
3- (4- Hydr oxy-5-nitro- 3- plvaloyloxybenzylldene) 2, 4- pent ane-_ di one A m xture
containing 2.0 g of .t he duct. q I.ned_acco dlng to Exanple 6-:in m- of
pival oyl chl of T RESCH 5dbea, 08 ERaRgee JiescrepeRted uslng "
plvaloyIchIorBdeddaaydx@ﬁghsbadtawb;nzaldeﬂydedapdeﬁedpenayﬂ eyancavetate.

added to -the iydu 0 | tered and mashed wth ether Yield
1.41, g (58 &?ilq %7 }43 Iks HQ% ng ELAINB P o | :

Example'64

N-(3-hydroxypropy1) 2-cyano-3 (3, 4-d1hydroxy-5-n1trophenyl)—

acrylamide- ' : - C : _

The procedure desxr1bed in Example 55 was. - repeated uszng ' g) B
_ ._N-(3-hydroxypropyl)cyanoacetamzde ‘and -3, 4-d1hydroxy-5-n1tr01~/
'i“benzaldehyde; vield 52 %, m. P zzs-zza°c. - .

h'_' Examp1e 65

3- (4-Hydroxy—5—n1tro-3-pivaloyloxybenzy11dene)—2 4-pentane-_
dxone ' .

A m1xture containzng 2.0 g of the product obtazned accordzng
to Example 6 in 5 ml of p1valoy1chloride was heated for 4
' ,hours 1n 100°C. The excess vaaloylchloride was evaporated
away 1n reduced pressure and ether was added to the re51due. o~
“The product was filtered and washed with ether. Y1e1d 1.41 g v
'“(sa %), m.p. 143- 145°°-3 : - -



‘1. A conpound of the general fornula in which each of [err] and R2 is
hydrogen or optionally 5. substituted acyl or aroyl or |ower-alkyl
.carbamdyl; X is an el ectronegativé substituent; and R3 is alkyl
substituted by | ower al koxy-I|ower al koxy, cafgooxy-1ower alkylthio or a

pyryolie group,

aral kyl i dene-carbonyl or a group selected from 10 [err]

[err] In which Rdej drogen, alkyl, cyano or acyl and [err] is cyano,

car boxyal kenyl ,

nitro, acyl, hydrOxyaIkyI, carboxyalkyl or optionally

substituted carbampyl or. 15 aroyl or heteroaroyl,. [err] is

alkoxycarbonyl

substituted by hydroxyXis not then Iygen and provided that when R4 is

hydr.ogen and [err] is 20 hydr oxyal kyl
- [err] together with the carbon: q?ogzto .
' . nmenbered subs t e\C

five to seven
which nis 0 or
car boxyl al kyl ,

5 .
. \-r/ -
10
15
20
. 25

opti.onal l'y substitutedy

8‘?ey are bonded forn1_ a

1, mis 2 to 7 and R.i ydroxy, = 40 al kyl,

| kenyl
in which each of R; and Ry is hydrogen or optlonally

'substituted acyl or aroyl or lower-alkyl carbamoyl;

X is an eledtronegatiVe substituent; and

R3 is alkyl substituted by lower alkoxy-lower

.and’

provided that [err] is not then hydrogen and pronded t hat
when [err] is hydrogenior Al &gmpeurd|efrthesgengtabyfiormybakyl or an ar oyl
is not then nitro; -.or R4 and

Banone ring; [err] 25 I|n_ ;

alkoxy, carboxy-lower alkylthio or a- pyrroie -grbup ,

aralkylidene-carbonyl or a group selected from
- ‘Re. Ry
-CH=C-Rg and -CHZfCH-Rs

-

- in which Ry is hydrogen,.alkyl, cyano or acyl'and Rs

is_cyano,-carbbeélkenyl, nitro, acyl, hydroxyalkyl,
carbokyalkyl_ or 6ptionally _sﬁbstitufed. carbamoyl or

aroyi or hetercaroyl, or Rs is alkokycarbonYl pgovided

that Ry is not then hydrogen, and provided;that when

B apd provided that when R4 is hydrogen and Rs is

hydroxyalkyl X is not then nitro; or Ry and Rs

together with the .carbon atom to which they are bondéd'

. form a five to Seveﬁ _memberéd substituted

cycloalkanone ring:;

=(CO) n(CHy) n=COR

" in which n is 0 or 1, m is 2 to 7 and R is hydroxy,

* 4 L M s *

- Rg. is hydrqgeh.or alkyl and Rg is acyl,hydroxyalkyl or :
an aroyl substituted by hydroxy,Xis not then halogen )



al koxy or optionally substituted am no; and -CON i n which each of [err] and
[err] is hydrogen or one of the following optionally substituted groups:
al kenyl , al kynyl , cycloalkyl and aral kyl provided that [err] and [err] are.
‘not both hydrogen; [err] and [err] togetlg with 10 the nitrogen atom.’
“"to which they are bonded form an opti-onal tituted piperidyl group. -R./

Th d

| ; OEN ”?F:péu;;s?&c?%g l%(a}l ;éri?lé ‘ﬁ{i&:' faiﬁ%ogﬁffgt&ﬁ{:& %&i@%ﬁr
i tr |

4 Di hydr oxy- 5, mrg#%gﬁ#%s%¥rg%£L°ﬁaigg Qh?%?%?&?%?ya lﬁ?frgn% w

"-di cyanostyrene.. 7. . 4-(3,4-Di hydrong 5- nrtrophenyl) 3- nethylbut;

3-en-2-one..20 8 K S-LsfﬂfE]hydroxy -ni trobenzylidene)-2,4- = -
pent.anedi one. 9. 3-(3, 4- Di hgdNOXYy- 5- nrtrophenyl) 1- phenylprop- 2-.en- 1- one.
10. -~ 3-(3,4-Di hydroxy- 5- nrtrbpnenyl) 1- (4— = .
met hoxyphenyl %= prop- 2-en- 1-one. " 11.

- 3-(3, 4- Di hydr oxy- 5- nrtroghen yl)-1-(3, 4 di - nethoxyphenyl)prop -2-en-1-one.
12.  3- (3 4- Driwdwbiy 5-aachy (Riﬁé%&l?mﬂ Rg, 4schydrogen or one of the

-afollow1ng optionally substituted groups.. alkenyl,
'alkynyl, cycloalkyl and aralkyl prov1ded that Rg and
“'Rg ‘are not both hydrogen "or Rg and Rg together w1th_ o
Vldzl'the n1trogen atom to which they are bonded form an NJ'
optional substitqted_piperidyl group. - R B A
| ?2;-'The ‘compound according to”clain'l wherein X.:'
.is halogen, nitro, cyano or formyl. . | |
| 3g_r3-N1tro-5-[2 (4-pyr1dyl)vinyl] catechol.
'-15 ,'_"'-4.'" -Nitro-s-[z (4-guinoly1)v1ny1] catechol.
N 5. 3, 4-D1hydroxy—5 w-dlnitrostyrene.--
6. 3 4-Dlhydroxy-5-n1tro-w¢ﬂ-dlcyanostyrene._
“-'7.-l 4-(3, 4-Dihydroxy-5-nitrophenyl)-3-methy1but-
T 3-en-2—one._* _ |
- 20 _fﬁ - 8._.; 3= (3 4-Dihydroxy-s-nltrobenzyl1dene)-2 4-?
-pentanedlone. ' _
'.'9.- 3 (3, 4-D1hydroxy—5-n1tropheny1)—l-phenylprop-
z-en—l-one. . '
”16.' - 3 (3;4- Dlhydroxy-s-nltrophenyl)-1-(4-..
25"_methoxyphenyl)-prop-z-en-l-one. |
11. B 3 (3 4-Dlhydroxy-s-nltrophenyl)-1-(3 4-di-
methoxyphenyl)prop-z-en—l-one.”
S 12, 3-(3, 4-Dlhydroxy-S-nltrophenyl)-1-(3 4,5-

I




nethoxyphenyl) prop-2-en-1-one. 13.

MA\H—\wwww#

1 tri :
- (3, 4- Di hydr oxy-5-nitrophenyl)-1-(2- hydroxyphenyl)prop 2-en-1-one. 14.
(3, 4-Di acet oxy-5-ni trophenyl)-1-phenyl - 5 prop-2-en-1-one. 15.
- ('3, 4- Di benzoyl oxy- 5- nltrophenyl) 1- phenyl - 4 rop-2-en-1-one. 16.
-(Q;Plvaroyloxy 4- hydr oxy- 5- ni t rophenyl ) - 1-"phenyl - pr op- 2- en- 1-one. 10
7. 4:(3, 4-D hydyg I tyl u e3- en- 2- ol". 18.
(3,4 Di"hydr oxy- ﬁ#ﬁ@%@lﬁ-}:r& t%ﬁﬁ notr?anm c acid. 19. - S 1-(3,
- Di hydr- oxy 5-ni tropheny) - 3- (43463, 4db§gyayﬁpxpmfﬁ¥5?hgﬂpn2.gnﬁ.one.
0. : (3 , 4-Di hydr oxy- 5- n|trophenyl)pentan0|c acid
1- Benzyl - 4 [ 5- (3 ﬂa##buéhmﬁ ropeRen-1)-oneent anoyl | - pi perazine
“hydrochl ori de. Zdﬁya N—Isopropyl 5- (3, 4-di hydr oxy- 5- nltrophenyl)
pent anoi c .amide. 23. - 14 N—thbH(3N4pudacbgphySSéaitrdph;dyaxyisphenyl-
ni trophenyl ) -pentanoi c am de. 24. N- (1- Adamant yl') - 5- (3, 4--di hydr oxy- 5-
25 ni tr ophedyl ) prop~@renc-lazongs. 25. Tet radecyl

5-( 3, 4- di hydr oxy- 5- ni trophenyl ) pent anoat e. _
o - 15. 3-(3, 4—leenzoyloxy-s-nltrophenyl)-1-pheny1-

prop-z-en-l-one.'
16. 3- (3-Plvaloyloxy—4-hydroxy—s-nltrophenyl)—1-
.phenyl-prop-z-en-l-one. _
s 10 T17.  4-(3, 4-Dihydroxy-s-nitrophenyl)-3-methy1but-
AN j | 3-en-2-ol.
- 18. 7-(3,4-bihydroxj-s—nitrobeniylidene)-é-ketoQ'
nonanoic acid.;' - | T
| 19. . 1-(3, 4-Dlhydroxy-s-nitrophenyl)-3 (4-
15 udimethylaminophenyl)-prop-z-en-l-one. _
| 20. 55(3,4-Dlhydroxyf5~n1trophenyl)pentanoic
acid ' | | | | -' |
21, 1-Benzyl—4-[5-(3,4-dihydroxy-s?nitrophenyl)-
-pentanoyl]-piperazine hydrochloride. | |
20 22. N-Isopropyl-s-(3 4-dihydroxy-s-nltrophenyl)-'
) pentanoic amide. |
23. N—MéthYlén-propargyl-s-(3,4fdihydfoxy-5f'
nitfophenyl)-pentAnoic amide. |
-24.-  'NQ(l-Adamantyl)-5-(3,4-dihydroxy-5é
25 nitrophenyl)-pentanoic amide. |
25, rétradecyl '5-(5,4-dihydroxy75-
nit:éphehyljpentahoate. |

26. Tetfadecyl 5-(3,4-diacetoxy-5-nitrophenyl) -

T« ¢ L M S *



26. Tetradecyl 5-(3, 4- dlacetoxy 5-nitrophenyl)- 11111111 111111
1111111112117111° * .C L M S * 42 pentanoate. 27.

. Tetradecyl 5-(4-hydroxy-3-pival oyl oxy-5- nitrophenyl)-pentanoate. 28.

3- (3 4- Di hydr.oxy- 5- nltrophenyl) 1- (4- et hyl 355 phenyl) - prop-2-en- 1 one.
29. - N (I-Adamantyl)-3, 4-di acet oxy-5- nltrobenzan1de 30. -
N- (I - Adamantyl ) - 3peﬁﬁyﬂagﬁémy 5- nitrobenzamde, 10 . 310 s
4- Cycl ohexyl car bonyl - 1- ('3, 4- di acet oxy- 5- nltrobenzoyl) pi peri di ne.

4- Cycl ohexyl car bonyl. -11(73 4- di Ipetranec 1. (m@m?-ﬂmammxﬁfs-

N-Benzyl - 3, 4-di acet oxy- 5-ni't robenzam

N- Benzyl - 3, 4-di hydumrpp&en oipamna#te.% R .
. N- (I -Adamant y!l ) - 3, 4- di-acet oxy- 5- chl or.o- benzani de. 36. N

(I - Adanmantyl )-3  4- dlhﬁﬂh@xy*%%&ﬂﬂ1ﬂ1hydnax&mﬁﬂnitrﬁphenyIJP1-(4-mdthyl-

N (1 Adanantyl) 3 4- di acet oxy- 5- cyano- benzan1de

phenyl)-prop-z-en-l-one.

29.;_m_.N (1~ Adamantyl) -3,4-~ dlacetoxy 5-3'
nltrobenzamlde. '
304, - N (1 Adamantyl) 3, 4 dlhydroxy 5-
nltrobenzamlde._ . _ _ |
10 _— 31. . . -cYclohexylcarbonyl-l-(3 4-diacetoxy—5-'_ FJj
| nitrobenéoyl)-p1perid1ne. : L NS
' 32, -0yclohexy1carbony1-1-(3 4—dihydroxy—5~ C

.nltrobenzoyl)-piperldlne.

33. N—Benzy1—3 4-diacetoxy—s-nltrobenzamlde.

15 . 34;} N-Benzyl-s,4fdihyd:oxy-59nitrobenzamlde.
.38, - N-(lﬁAdam$§tyl)-3,4-diacetoxy-5-chloro*
'benzamide. o | R  _
.._36. _ -:Zn—(ifldaméntyl)f3;4-dihYdfoxy-5-chlor6-.
| .bénzamide;,' | . :' .. |
-ﬁ 20. - m:37__  -;_N-(1-AdamahtY1)-3,4‘diace£oxy-5écyand-'
| _ behéémide¢ ” o ' : |
 3§.“ . -N-(leAdamahfyl)-S,4?dihydroxf-5-cyand-
benzamide | -; | _.-. ._ | | _ _“
-}3?5'5_ : 31(3%EﬁhoxxcarﬁthlmethYlcarbamoyloxy—4--

25 hydrqu-s-nitrbphenyi)41-pheny1prop-2-en-1éohel'"
' 40, _3 (3,4~ Dlhydroxy-s-nltrophenyl)-1 (2-
carboxyphenyl)prop-z-en—l-one..'

j*41‘- ;3= (3 4-D1hydroxy-5-n1tropheny1)—1-(4-n1tro-

00NN IIIjI [ |!I|



:38. "N (I-Adamantyl)- 3, 4- di hydr oxy- 5- cyano- bénzani de 39.

3-(3- Ethoxycarbonylnethylcarbannyloxy 4- 25. hydroxy-5-nitrophenyl)

« - 1- phenyl prop- 2-en-1-one. 40. 3- (3 4- Di hydroxy 5-ni trophenyl)-1-(2-
- car boxyphenyl ) prop- 2- en- 1-one. 41. 43
-3- (Qvﬁ Di hydr oxy-5- ni trophenyl ) -1- (4-nitro- 43 phenyl) - prop 2-en-1-one.
42. 2, 5-Bis-(3, %ﬁ;ﬁ?‘i Refgy| i dene) - cycl opent'anone.- 43.. : '
1- EthyI 3-(3- ste§}0§ﬁhg &nngQB nitro- 5 phenyl)-prop-2-en- 1-one. 44.
Ethyl - 2-cyano-3-(3; 4-g¥ hydr20>§sh1{is ORI d sk okihay YRR -
3- (3, 4-di hydr oxy- 5- nltrobenzylldlnefqii ket opent anoat e. y )

2- Cyano- 3- (3, 4- dlhﬁﬂﬂgﬁﬁnﬁﬁﬁkﬁﬁﬂpheny|) acryl am de. 47.
N, N- Di et hyl - 2- cyano- 3- ( 3, 4- di hydr oxy- 5- nltrophenyl)acrylan1de 48.

N, N- Di et hyl - 2- cyano- 3- (43 .4- di4Bhinydy-35( 3Es t eardyloxyrd+hydraxyy-Samidteo—49.
N—Isopropyl 2- cyano- 3- (3, 4-di hydr oxy-5- nitro-phenyl)-acryl am de.
. 5 phenyl)-prop-z-en-l-one. ,
44. Ethyl -cyano 3 (3 4 dlhydroxy-s-
'nitrophenyl)-acrylate. '
- 45.. Methyl 3-(3, 4-dihydroxy-s-nltrobenzyl1d1ne)-

4-ketopentanoate.

Ew)' : 10._ - 46.- - 2-cYano-3-(3,4-dihydroxy-s—nitroﬁhenyl)--
AN acrylamide. L | '
| 47. N, N-D1methy1-2-cyano-3 (3, 4-d1hydroxy-5-

nitrophenyl)acrylamlde. _
as. N N-Dlethyl-z-cyano-s (3 4-d1hydroxy-5-
15 'nltro-phenyl)-acrylamide.
| 49. N-IsOpropyl-z-cyano-3 (3, 4-dihydroxy—5-
nitro-phenyl)-acrylamlde._ | _
_ 50. N'-Methyl-N“—[z-cyano-B-(3 4-d1hydroxy-5-
nltrophenyl)-acryl]pipera21ne.
20 S 51. 3,4~ Dihydroxy 5-nitrobenzyl- 2-_
| methoxyethylether. ' ' |
| 52. 3 4-Dihydroxy-s-nltrobenzylthioacetic acid.
53. 2- (3 4-D1hydroxy-5—nitrobenzy1)pyrrole.
| 54. - Neopentyl -cyano-3 (3, 4-d1hydroxy-5-"
25 nitrophenyl)-acrylate.
55, . N (3-hydroxypropyl) 2-cyano-3 (3,4~
dlhydroxy-s-nitrophenyl)acrylamlde.
56.. 3=-(4-Hydroxy-5-nitro-3-pivaloyloxy-

* [ L M § *



50. - Met hyl - N'-[ 2- cyano- 3- (3, 4- dlhydroxy 5-
'nltrophenyl] acryl]plpera2|ne 20 51. .

3,'4- Di hydr oxy-5-ni‘trobenzyl - 2- et hoxyet hyl et her. 52.

-3, 4-Di hydr oxy-5-ni trobenzyl t hi oacetic acid. 53. ‘ - =

. 2-(3, 4-Di hydr oxy- 5- ni trobenzyl)pyrrole. 54. 44 Neopentyl ' A .kuj
- 2-cyano- 3- (3, 4-di hydroxy-5- 25 . nitrophenyl)-acrylate. .55 . - .

. N-(3- hydr oxypr opy| bersyVixbend) +3, ﬂnpemtambd&qné.nltrophenyl)acrylan1de 56.

L

. 3-(4- Hydr oxy- 5-ni tro-3-pival oyl oxy-. - .44 .benzylidene)-2, 4- pent anedi one. -
57.. 3 7-Di hydr oxy-5-ni t3dben¥y? hWﬂI¢XY15-nitrobenzwdmarbthdihqdroxy 5-
'nltrobenzylcyanoacetate 5 L 2-Cyano 3-(3, 4-di hydroxy-5-
ni trophenyl ) pr opanol 6(5 %-conpourﬁi tab ¥ ki ned vt angl 32 Yol xlcakng ~15t0
59, 'in the formof le.sal.t.or acid addition.salt. 10 . 61. = A
conpound as cl ai Qﬁ¥ﬁ?¥PnQ@Eﬁ§ﬁ?Pthe salt is pharmaceutically

e e el e L] G RS
nitrophenyl)propanol ' '

60, nA_compound aeﬁclained'in:any'one'of claims 1
to 59;'in?the:forn of apsimpie“ealt or acid addition_'
salt. | T |

10 61. A compound as ‘claimed in claim 60, wherein :

| the salt is pharmaceutically acceptable.'i: k"-
” 62.' A method for the preparation of compounds as
claimed in. claim 1, wherein the "method comprises an
facid or base catalyzed condensation of a compound of?} '

'15.._the formula II

II

in which R1,-R2 and x ‘have the meanings specified in ,.;;J
iﬁclaim 1, with a compound of the formula III ;
. | Re _ . | _
e _1 s '”i:;; . éHz—Rs ot B

'd'hav1ng an active methyl or methylene group and in

) O



aC|d or base catal yzed condensation of a conpound of 15 the fornmula I
[err] in which [err] and X have the neanings specified in claiml, with a o
corfpound of the fornula Il [err] *having an active nmethyl or nethylene
group and in . 45 which R4 and RS have the neani ngs specified in claim1l -
to (Nwe a conmpound of fornula la [err] and the &8ubl e bond of which may be
reduced to a 5 S|ngle bond; or :a_ketone or the fornmula IV-in which [err]
and X have the neani n§BiSBeRif AB@ Re Bave rshe MrRIFGYS: speridjed dn glaim 1
i s condensed with an aldehxde of the formula V 10 [err] in which ' R7 is |
hydrogen, al kyl, al kok§ 8t ﬂl%lﬁ??%ﬂ??ﬁ)?@)Eﬁ?ﬂ?%?<§@hpound of the fornul a

| b [err] or a conpound of the formilg,® [err] ch [err] and R2 have
‘the meani ngs speC|f|ed in 11111111 111 ' 1111111 111 _ :

=0

X -
and the double bond of which may be reduced to a

5. . single'bond: of a kétone'or the formula IV

C.O—C\ug_%.". JIv

.'\*“ : in which R;, Rz_dnd'xxhave the meanings specified in -

claim 1 and Rg is hYdrogen'or alkyi, is condensed with -

. an-aldehyde of the formula V. _ -

- | _ By R
- B | |
in which Ry is hydrogen, alkyl, alkoxy or dlalkylamlno

to glve a compound of the formula Ib

- v Rz
' e 220 co-c—-cg : - Ib
. _ _ EZ7 7 .

i or a compound of the formula VI _ -
S | 20 _- |
15 %O—O S VI

in which Ry and R, have the meanings specified in .

* c L n S *



46 claim1 is allowed to react with a cyclic anhydride of the fornula Vil
[err] in which mis 2 to 7 or with a dicarboxylic ester 5

formula VII1 [err]

specified in claim1l and Ha
in which the aronatlc ring is

formula I X [err]

L3

chl ori de of.the

in which mis.2to.7 and nis 0 or 1, R has the neaning

1s a halogen atonlto gi ve a conpound of the
fen substituted with'the

group X to give a co upd of the la I'CJerr nd whi CO nd may -
be reduced to give an% uﬁdJ‘iSa kﬁ?f%ﬁ%ﬁﬁfﬁﬁ [rF: éiic B%BXHF&ﬁFan

in which [err] and [err] have the

conpound of the fornu g .
meani ngs speC|f|ed I n %?afﬂ?ﬁugﬁdeifls halogen or - anot her actlvated group

'to

15

10

co

(cuz)m -~ e

-in. whz.ch m is 2. to 7 or with a- dJ.carboxle.c ester

'chlorzde of the formula VIII

VII

VII'I '

in which m is 2 “to 7 and n lS 0 or 1, R has the

meanlng spec;fled 1n claim 1 and Hal is a halogen atom“’

to give-a. compound of the formula IX

IX

in which the aronatic ring is'then-eubstituted with

the group-X to_give a compound of,ﬁhe formula Ic

‘of the formula Id -
FEQC?

-"-Zz.o_ -

or by allowing avconpound of the formula X

* c L M S *
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and whlch compound may be reduced to glve a compound



1 ]

Teact with an amne of the fornula XI [err] in which [err] and [err] have
t he meani ngs specifi'ed in claim1l to give conmpounds  of the fornula le [err]
«or!by dllowi ng a conmpound of the formula I [err] in which [err] and R2
have the nmeani ngs specified in claim1 and X is a halogen atomto react
Witk _guprous 15 cyanide in a gBler, aproptidf? solvent at elevated
tenperature or optionally by f adNg 2, 3- di hydroxybenzonitrile -
wi t h hexanet hyl enetetram ne to ) Qg 5,the formulia Il -in whichXX
is cyano. 63. A nethod as clai d in wherel n the 20 conpounds
of -the fornmula VI and the fornul a % are allowed .to react in the

orj

presence. of . al um niym %}] Bﬂ 'R64 A rrg%h od as .clained in

62, wherein the conpo&ﬂd"g? G a“Bc qaé'.ere %e&‘eta&lé‘g(?on%?ﬁ\hfb? tﬂ'é1
f I ld b d f :

rrg{ [\rlcj)daas cl ai )r/red |ﬁng§§§§2e o#'d ?M; h%z‘;‘f&b%}[ 3}1‘" T ngﬂ:%@‘teﬁigroﬁp to
addi tional et ep of Sa}é£¥t”ﬁ‘1£ﬁeaﬂr£’ﬂiﬁé 5@ ﬂ{&afdhﬁzl%' rﬁ e sal t or acid

' addltlon

5 ./Rg
-NH = _ o . XI
\R9
in which Rg and Rg have the meanings specified in
N~ . elaim 1 to give compounds of the formula Ie
N . Bo e
- = | _Es I
10 - B0 —-COoN_ Ie

- N
5
"or by allowing a compound of the formula II
K0 |
2,0 .

in which Rl endxaz- have the meanings specified in
claim 1 and X ‘is a haloger atom to react with cuprous
'15j 'cyenide "l"'in a polar, . ap’:fopti’c eolvent at elevated
-t,emper-:'eﬁure" or Optionally by formulating 2,3-
dihydrox_ybenzonitrile with _hexamethy'lenete'tramine to
‘give a compou'nd' of the formula II in 'whioh X is cya_no.-
R '63.' A'method 'ae claimed in claim ’62, wherein the
20 compounds of the formula VI and the .formula VIII are

allowed to react in the presence . of lum;xuum'

) * c L M S *



salt thereof. 10 66.. A nethod for the preparation of conpounds as
clained in. claim 1, ‘substantially as described in any ohHe of Exanples 1 to
-_QS herein. 67. A pharnaceutical conposi tion conprising as an active

i hgredi ent” a conpound as clainmed in claim1 15 or a pharnaceutlcally . _
acceptable sinple salt or - acid addition SM14Qmeeof In adn1xture or A\ v
:C0njunCt|0n\Mtf1éhi) {ﬁmceutlcally suitable carrier. 68. *A conp05|t|0n as:
~claimed inclaim @ formsuitable for enteral administration. 20 .

9. A comositi on as g a1 iRdalpngd 344 Ofashla BE EPATLa 2 RULELn £REOVI ©

or drinkabl e sol-ution or suspens 05| on a

claim67, in a fq:g,fﬁl ned s cfﬁé @@{.@@igr% -84 8E6dt &N a%?und ofl

A conposi tion as m 70, 1n Formof an.1nject

solution. 49 %he fbfﬁﬁpQSIEHOHhQS(dremﬁﬁhSéhEMB&CNWbIEfﬁkﬁtgshﬁértO
71, mhlch al so contains | evodopa. 73. A conposition as clainmed in claim72,

mhlch al-so cqntmnﬁﬁucﬁmwmpheral decar boxyl ase inhibitor. 5 74. A
conposltlon as clainmed in claim 73, wherein the peripheral .
decarboxylase .inhth&E. i3 method as clalmed in any one of claims 62
| to. 64, which includes the additional step of salifying.
the product to obtain a 51mp1e salt or ac1d addition
salt thereof. . _ _ _; |
| i0 o 66. A method for the preparation of compounds as '-i\)
| claimed in claim 1, substantially as described in any-iy/
one of Examples 1 to 63 herein._ _ |
767. A pharmaceutical composition comprising as
anﬁactive_ingredient a compound as’ claimed in_claim 1
.15 or a pharmacemtically_acceptable simple salt or'acid”'
addition salt th’ereof , in -'admixture or conju-_nction
with a pharmaceutically suitable carrier.
| | 68,- A compositlon as claimed in claim 67, in a
. form suitahle for enteral administration. . . - , \“);
20 “i_;j_ 69. A compOSLtion as claimed 1n claim 68, in the
| -form of a tablet, capsule or__:drinkahle. solution _or
'suspension.. . | | ﬂ |
~70. A comp031tion as. claimed in claim 67, 1nia'
form suitable for parenteral adminlstration. |

25 - 71. A comp051tion as clalmed in claim 70, in the;

zform of an 1njectab1e solution.
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‘carbi dopa. 75. A conposition as clainmed in 73, wherein the peripheral
decar boxyl ase i nhibi'tor i's benzerazi de. 10 - 76. Use of a compound as
~clfgi med in any one of claims 1 to 61, for the manufacture of a medi canent
for the treatnent of depression,_Parkinson'34gisease, hypertensi on or heart

failkupe.

10

72. A composition as claimed in any one of

claims 67 to 71, which also contains levodopa.

73. A composition as claimed in claim 72, which .

also contains a peripheral-decarboxYlase inhibitor.

74. A composition as claimed in claim 73,

wherein -the peripherél decarboxylase inhibitor is

carbidopa.

75. A compoéition as ciaimed'in 73, wherein the

peripheral decarboxylase inhibito:'is benzerazide.

76.- Use of a compound as claimed in any one of
claims 1 to 61, for the manufacture of a medicament
for the treatment of dépreséion; Parkinson's disease,

hyper#ension or heart failure. .

T



