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1 ﬁ HG m  *159159* Use of Trisubstituted .

B 5 The present invention relates to the .
u%@ @WMWM’% i tuted benzopyranones for the ~ 14423WO HG/mi
treat ey or prophyl axi s of pathol ogi cal conditions

assocl ated wi th oxidative StTess dlll(.jllll ;. HAfanratory
reactions and to Lisybstitute enzopyr anones

and the physi ol olglgééghbs %slci'glbt?g NZ0RYIANANGSr eof . The

present invention further relates to plant extracts,
—nedicanents, _dietetic food products and pharnaceuti cal
preparations. 10 Free radicals are atons or rrgl ecul [e:s

Vi : IL[e r in their ter orbit. or

ThEhisaeRt iaRBEh RiBCE R B boe elchbuRiilectbeatanysanones for the
treatmexteciu peophylasie of peitiigogicababhditiohs bsdiiaRd With oxidative stress
di;fer nt m?t abolites by reduction, These netabolites
angior 'B@?@F’E PY IRARHARS S tmdevel Hisubstiutert ibeszopyranones and the

, . s o
P e ereal Tho 839 Uiy Turther relates to plant
extjants gmedisamentsicdietepierfoad peodutt® and phaghategticay pfFl?SSarations.

hypochl ori de, nitrogen oxide and peroxy nitrite.
are spontaneously fornmed by various biol ogica

F poeorriics ard BRri® of Mdl&Eules rh%%f?ig{ﬂ gh%S%il?é’d éfq"cgr%vii? their outer orbit.

| eukocytes wherein after stinu e ce
Fonbiplegiealr praceasas theemuist dmpostant freadragizal & mdlsdacesygen being

' ' , ROS forped as _
carabIE BP0 BBl AREHAIER R dedidiorox) hese bretabolites are
gedralhatsungmarisedrrindiea IRE UsoIRAHRIE torkh d’?éé%kt)i\/é ygen s eecies“ (ROS).

partjcul ar_inportance. The respiratory burst _
Examples ofROS inplydedhe swperexide asiopt hytiroxghrddical, hydrogen peroxide,

] n mai.nly serves for .
PSRRI, R L DB ATl S ahs et i
Additionally, ROS are mainly generat edI by a | Ieal(;age of
[ ti f fficiently couple

RBSEAT oo apalsiE dapmefloby cvaligiise biclogibal Hiensssess Toe so-called
" apgispesan ri L r ' i C .
Sntoq, PR s buskey, Rl R SIS e cots v
micseRIRNISKIS axenabictidsy oe @éndwgdaici substanéyp tharsuperiide radical and

kS ] onditions or in.the course of the
oS30 R T e A AR gl B Forbmbtiiuar orygen by
actieating obi esemb¥edieoas INIRDPES RiXiddsd Vis PBF ShartiSular importance. The
basically a desired reaction in the defence agal nst
respiratory b)(Jrst is one of the most important mechanisms of the early unspecific
immune defence and mainly serves for killing intruded infective agents and tumor
cells. Additionally, ROS are mainly generated by a leakage of electrons resulting
from unSufficientIy coupled reactions. This occurs for example in the synthesis of
prostaglandines and leukotrienes from arachidonic acid, during the mitochondrial
respiration, by xanthinoxidase-catalysed oxidation of hypoxanthine under ischemic
conditions or in the course of the cytochrome P450-mediated metabolisation of
xenobiotics.

Whereas the respiratory burst is basically a desired reaction in the defence against
infections, the increased and continuous formation of ROS is normally detrimental
because the oxidative attack is not limited to intruding microorganisms, but also the

body’s own tissue is exposed to their toxic potential. This particularly applies to the
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i nfections, the increased and continuous formation of
ROS i s nor rml |y detrinmental because the oxidative
attack is not limted to intrud ng m croorgani sns, but
al so the 35 body's own tissue is exposed to their
i T I {d.C
"bA3hfsH0bS Hiodhoos, Btk B! e MR aged RitnlBn & 535 in the course of
autaimeagel disnamsl dor abgBiErativet diseasey,séudig an ischemia or for the

n}ﬁLi ﬁglﬂs}% ea?}%}%sépH caléq%ﬁ:aef@é‘{u\ﬁgﬁglgdeg?fggts c?f freen gr’adlcals and
R@@ramwstedcai trRgeRteactldlP wARARRIEE ol &2 'o2 itludibA%f DNA strand

radicals and ROS are based on their int
bfﬁﬁﬂsél Rrofgingi{e.(@. denaturationt inastivationN enayamelsgstems), carbohydrates

@ sﬁc;é%@g@ghn%@éﬁbg%l&?@?gt g{:i?g J Uha 'R e e, g, tipid

' pdﬂm]ki;atrem IesithnT raémby#idy, devintatisH @ﬁroﬂﬂl@nﬂﬁéfdr}@ Br&¥thdlandins and

I|p| S (S . lipid peroxydation, |esion of
formation of proinflammatory prostaglandins

and I eukotrienes). io After it has been postul ated

about 50 years ago that reactive oxygen species (ROS) .
Afteeiti haeobe/mi postuldted rediolnb §onesirs agf) that redetiveiox9gé® Species (ROS)
tog{ivy i s,.consjidered .certain at these no| ecul es

OLNE IpptiEL BRIOBBRESIS T IOy 6%%??@3|t%d%f it i pensidered certain
trfﬁtsﬂﬂ}%ésmoﬂé&heésplgyaé’ﬁtlﬁﬁpdﬁﬁt' ﬂﬁylﬂf? pa ﬁ#qétn'esls of numerous

i nfl ammat ory di seases . g. rheumato
digeapes, sueh jas diahetes dnallltqsstbypeaélar)d Ihainflaminsdtopn diiseases (e. g.

Al D
il et e FoivicBrasde Remiiads). Biagiasiabgne viral infections
(¢li geapisenta, PIDNDT Digs Neéaﬁtlﬂeranﬁ@rbgéfér@s?é kll%lagd neurologic

ot her neurodegenerative diseases), cataract, Sick
disepsrestentaMaibus lﬁiﬁielmes,eb(l@@bus Hadkinson andegthar eleammageneratlve

d%%é%% c%?aré@ts eg %r%ml%a%ﬁ](? ﬁfn%ﬁt %e)%ssg magg-etﬁa ?hey are also

funhwnccHeeépdmsm fBrsayﬂg proteasiesti(p. MB&sdich SA99H) QQO,B Frei (ed.)
447 Peterhans (1997) J. Nutr. 127, 962 S
'&Ptu&.{r/ﬁ@"{"i@% N unpan;{-(l and{D lsgqase(@d:apemlc Press 'San Diego,
M’F'E’XPQ@?ﬁéné 9‘5372*3 N2’ 9@%6“@%5%‘@@% b T. K. Basu et
). Teor ani sm has various defence 'systeéns e "
alpfed. éo%mmxl@a;as irs Hunran Health' UICABﬂrﬁtemailooél for d

radi cal s and ROS. These include vitamns (e. g.
vitamn E and C) and 25 other | ow nol ecul ar conpounds

The .organghihakvaries, défenée afijistBms 3BF X ipfgtecléh YyaIH® She harmful
effects of free radicals and ROS. These include vitamins (e. g. vitamin E and C) and
other low-molecular compounds (e. g. glutathiones, uric acid), antioxidative enzymes
(e. g. superoxide dismutase, catalase and glutathione peroxidase) as well as metal-
binding proteins (e. g. transferrin, ceruloplasmin). However, the body’'s own
antioxidative systems are frequently active during the initial phase of a pathological
process only because the increased concentration of ROS formed in the progressing
pathological process exceeds the capacity of the endogenic protection mechanisms
by far.

Therefore, oxidative stress is considered to be a disproportion between the

concentration of ROS and the antioxidative defence systems. Thus, due to the
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(e. g. superoxide disnutase, catal ase and gl utat hi one

peroxi dase) as well as netal- QRinding proteins (e. g.

transferrin, ceruloplasnn). wever, the body's own

anti oxi dative systens are frequently active during the

iteidn p e Tsn r e :
B e et 1o aropefl REFREGABLY GIEERUS there is an
exifasgdisasy injersst fusulstagteshaying ardioxisatiee psopdrties that can be used

g8 anttydis B8 BRRRIR LB RIEGL o R SRS < o be o
di sproportion between the concentration of ROS and

t he tioxidative defence systens. Thus, due to the 3 o
Sigge s‘?&rﬁj 9% ‘%nﬁ‘?ﬁ“ﬁﬂ'ﬁé dmprriangse vior Hnflasmateryt teastions and oxidative

jge j raprdj r i A .
SRR ATk (B L WRatel FEblenly of profpglammatory
eicesan0ids) (¢. e prostablandities, faukotrieiespyndicysdigies (e. g. IL-1, TNF-q,, IL-

pat hol.ogi cal conditions, 5 Since ROS are of particul ar _
6% MsIFdsmasticuarly Ardemard &rsyhsiancesnthat sxhibitiantioxidetive properties
, od .
o o S M (e RRARABNEH s R fheciators.
prost agl andi nes, |eukotrienes) and cytokines (e. g.
articularly a demand

L TNE- (X |L-. 6), there is part .
It P%rtﬁguegﬁsﬁc@qm{\@? e Beceahinhtin: fo, Proyidpepempeunds for the

tré’dﬁeﬂ@'Qirtdr@Bﬁyleis%fsﬁatﬁb%gﬁétl @%{t{@ggﬁégg{btg@ g@{rﬁeélﬁﬁative stress

i nfl ammati on medi at or s.

andier ipflagematonnreastions t o provi de conpounds for the
treatnment or prophylaxis of pathol ogical conditions

- associ ated with oxidative stress and/oLpinflann?tory

THigabjecoRSsolied Byitite 05 @€ EompobifbiY &f gBMeldM forkiifia
conp%tnds of gegeral fornu?% I, R68 R OOO R30 20
wherein the residues R6, R7 and R8 i ndependently
represent H or SCBE% and the physiologically
acceptable salts t Pax gl
prophyl axi s of pathol ¢
oxi dative stress arglpor
has surprisingly been f
6, 7, 8- Tri hydr oxy- 2H 1- zopyr an- 2- one

wherein the residues R°, R’ and R® independently represent H or SOsH. and the
physiologically acceptable salts thereof for the treatment or prophylaxis of

pathological diseases associated with oxidative stress and/or inflammatory reactions.

It has surprisingly 'been' found that 6,7,8-Trihydroxy-2H-1-benzopyran-2-one
(compound |l) exhibits particularly advantageous pharmacological properties. In
addition to potent antioxidative actions:this compound also inhibits the synthesis of
leukotrienes and prostaglandins as well as the synthesis of the proinflammat_ory
cytokines IL-1R, TNF-o. and IL-6. Thus, compound |l is basically suitable for _the
treatment or prophylaxis of diseases accompanied by oxidative stress, such as
diabetes mellitus type | and/or 1, atherosclerosis and endothelial dysfunctibn,
ischemias, neurological diseases (e. g. Morbus Alzheimer, Morbus Parkinson and

other neurodegenerative diseases), cataract and tumor diseases. However,
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25 (conpound I1) exhibits particularly advant ageous
phar macol ogi cal properties. In, addition to potent
anti oxi dative actions this conﬁound al so inhibits the
synthesis of |eukotrienes and prostagl andi ns as wel |

PSR o BG ETTR SoAE , nevig

lnﬁarrmwba/ fcmmp;dr&enttlseah nwtrheurrmt@ﬂhyhﬁﬂl@ aétheiz5€8618% ulcerosa,
h X oxi dative, stress, ? as 30. dlabetes

nQ?[g Py P& 5'a%lﬁdP8Prqdlerm§fSh@P93'8 e§t|3§§sb)é,§>actena viruses (e. g.

mﬁnd@i&ek\l% @}féf lh'é%tlﬁ)s!) ands@thém;ib‘iho%lﬁg g E %)%lrasnes fungi and

di seases (e Mor bus "Al zhei ner

PRy Cﬁ@lﬁ%@édéhéfs éi*ﬁe@é)’dle@@a@%)ﬂbedan éhadjteraMe {Omikayser and H.

KB ERT Soma RNty 19, R Cal 18l LggBalS, Kl ™AnB. Ray. C. Konno, -

Yi mslrmmaamy-l cldmum]eﬁhytoebemﬂgj thmﬁtmeesam%s)t IS, P. Latte, O.
h rbus ohn sori asis,

KAEAT Rl T M KalBos Snd o Kalodaiph iz Nakiarsoh B66eE28 . 533 (2000)),

h&evér%hﬂﬁ?é@logﬁa@%ﬁe&sr&'c E r‘l& hse?e e%nﬁiknown Compound Il

pat hogens parasites
lsccmmtmoad in IPengoaIuneawpldfesem aie:sncerhteailomoit drely 0.0004 % (Kayser et

al’; hlgﬂ Eﬁf S&) f %bg%ﬂ%gfgyﬁqrggralfjogne iy Fapongentegtion of only

0.Bay% (Eattd,(@ﬂap, of. ¥bo@@hit8 1a e ddnclﬂdé'drlﬁerefrom that co6npound Il does
Phyt ochem stry 27, 636 - 638 (1988);

nqapEvide @ coppiderablgasgabution ke tk@lbﬂdbg@:}a,l Q‘ﬁlcacy of Pelargonium

SRR DB o fy e oy LRk Ao, red BtV 1o

unknovvn Compound Il 1o is contained in Pelargonium
ides in a concentration of only 0.0004 %;Kayser
T'&fe ofe. the gupieckof dhe presenhiiyeafiodris the wee af gempaund Il for the

r t n 9
TS RoSRIRD SEEDAIEA Lol ALOLRIAL i oxarve
Sttﬁﬁﬁm‘ndﬂ@r inflachoratonnrstachions.i de a consi der abl e
contribution to the biological efficacy of Pelargonium
sidoides and reniforme in these | ow concentrati ons,

It i 2pRC pbysible. tol adisisR Wotnpdded HURl & fdin bh%ul‘?ur“i’é%@b esters of
invention i s the use of co ound Il for the treatnent

gegieraiferpulphbecause ermprin|ldgrelarsedfrem these compounds upon oral
LARd P tRisO r fl a t or

adﬁﬁ@%ﬁa@%@. F?(S tF ?(éag bs%ﬁgotysel (?rﬁpﬁﬂﬁjésgr%f " Rrmuta | are also

suitabteofod the ltneatrhentf @r nprdphsAdXisir ofc tive | ébcw?e*-ﬁfeﬁtléﬁed pathological

Cc)?wggégl g&s rr%lgigcémgﬁﬁ sj?) %%rr]\”ggaulr}grr%lal Isa:eelfie?agl(remgdjorxgrg -sulfooxy-
2H-1-benzopyran-2-one (R® = R = H; R® = SO3H) and 7,8-dihydroxy-6-sulfooxy-2H-
1-benzopyran-2-one (R” = R® = H; R® = SOsH). 6,8-Bis(sulfooxy)-7-hydroxy-2H-1-
benzopyran-2-one (R® = R® = SO3H; R’ = H; compound Ill) is particularly preferred.
The compounds of general formula | wherein at least one of the residues R®, R” or R®
is an SO3;H residue are novel. Therefore, these compounds, and particularly
compound lll, as well as their use for the treatment or prophylaxis of pathological
conditions associated with oxidative stress and/or inflammatory reactions are also a

part of the present invention.
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adm nistration. For this reason also the conpounds of
general fornmula | are also suitable for the treatnent
or prophyl axis of the above- meRrt i oned pat hol ogi cal
conditions. Preferred conmpounds of general fornula I
are 6, 7-di hydr oxy- 8-sul fooxy 25 2H 1- benzoByran 2-one
(R6 = R7T = H R8 = SG8H) and

7, 8- di hydr oxy- 6- sul f ooxy- 2H 1- benzopyr#=
g = i R6 = SQBH) , 8- Bls(sulfooxy) 7- hy roxy

2-one (RE8

The conpounds of

RO®NeN o ba | where : Mgt one of theQef dues
R6, R is an SOBHlresidue are novel Theiefore
t hese conpounds, and particularly 30 conpounﬂ 111° as

wel lpas their use for the treatment or prophyl axi s of
pat hol ogi cal conditions associated with oxidative
stress and/or infl amTatory react| ons are also a part

RN TR R L DE VI 1 -

onOan|S(D!;H IresidubnTHesmabodridsof geherah forhifa JURSWER. asR:?ompounds I
R8.are independently a hydrogen atom5 or an SC3

afﬂ%i‘.’ gae. a'%éedeﬁ%wﬂéh%r paéﬁ@logncaﬂwrameatablaslkabm nrastal alkaline
cSAFRREE AN nd L, E5oln? ol ARBTHELD hA i subiect of e

hysi o accept s
pesehhinvehtibn.and ot her salts, e. g. potassiumsalts.
Al so these salts are subject of the present

invention. io Furthernore, plant extracts, in

Fﬂ’ﬂﬁérin%’rle?glafn'i %er?@l%arrgﬁé‘r‘tlemgr RSH ?’%Iacrgﬁﬁlﬁirmsﬁ‘%ig?ggrg{aining one or

nore conpounds of gener al nul a | erein a _
more compdunds exfi gereyaRirmRla | awteREn iat leastSSiiHof dw degidues RS, R’

w5 e SRR Bl PRGBS e g oced eretom
foent s8¢ of tHnpidd@nd irenaen! TRéiedy, tHose extracts having a concentration of
at least one of the compounds of general formula | in the dry matter proportion of the
plant extract between 0.1 % and 10 % are preferred with those having a
concentration between 0.5 % and 5 % being particularly preferred. The dry matter
proportion corresponds to the dry residue according to Ph. Eur. (fluid extracts),
wherein the analysis can also be effected directly, for example in the fluid extract and

the dry residue can be considered by calculation.

The preparation of compound Il can be effected by hydrolysis and/or ether cleavage,
for example of commercially available fraxin or of a compound of general formuta |,

wherein at least one of the residues R®, R” and R® is an SO3H residue.

The preparation of those compounds of general formula | wherein at least one of the
residues R® R’ and R® is an SO3H residue can be effected by reacting compound i
with sulfur trioxide-trimefhylamine complex or, in case of compound lll, by isolation
from suitable plant material, for example from dried roots of Pelargonium sidoides.
The compounds 6,7-dihydroxy-8-sulfooxy-2H-1-benzopyran-2-one (geheral formula I;
R® = R” = H; R® = SO3H) and 7,8-dihydroxy-6-sulfooxy-2H-1-benzopyran-2-one
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| d'?@'@HB@%I usig rfar £xempy

at | east one of the conmpounds of general fornula I in

the dry matter proportion of the 15 plant extract

between 0.1 % and 10 % are preferred with those having

a concentration between 0.5 % and 5 % bei ng

EtdIC préferped Hrhgs dr [ _ .

gggrresfgé@ghsé/tloﬁéhe Félry Peslsduexsad;gg-‘ rgé?]gé?%(gq%]tob%?ned by partially
hyarplystngesampetind |ll. wherein the anal ysis can al so be

effected directly, for exanple in the fluid extract

and the dry residue can be considered by cal cul ation.

TR® lteaqts epecatingn tof theorppeserit inveptibnbeasf bECHBGIABE in variable
Q%dml%SI s, and/ or ether cleavage, for exanple of _
fiensy fromapglaragnivnt rRlants & parta uly dgown preparatlon

TR g5 ety g 15, MR, . an misures

thpr&m;ataienmerafurem&mm commotamtseraturgsrter@ﬂ °Commlérasllght to vigorous

R7 and RS
T8 beiciopeng 4 Foe é‘asj&yHegé%F%gFfﬁS edasbana solvents are
water dN'rhﬂt&@%fdfrethéh@lxér%vJa"térnWtHyé %W&EPP& lddst 50 % by

case of conpound 111, by isolati on
weighh parteailyprefesed éxarrptie of ethandt 1 wdterrdr:ctm 16790 to 15/85 (w/w) In

o, TR SHBAE soe 50E 0B Sy gl 1 accoraing o te

pregenteinvkenfion @ddiional den&¥ntratidhs=cdn bEB&amriePRth, é\Eh‘i’-. l
7, 8- di hydr oxy- 6- SulfOOX{_bZH-l benzopyr an- 2- one as liquid-liquid

rEanol/vatew o ahﬂl—lycetate/araﬁm adsorptlon-

e e T e ——

serpiairmatledslusm@IRFa‘rﬂ esilica gehpadi theolke. fIf d&shed, af@ﬂi@rtfffbcessmg to
parts thereof by known preparation netho

tgglln Ssq%lrt%l;ﬁ i§ caried gyt %@%ﬁ'ngnf@trﬁamds kaomanrgr, se by removing the
soﬁ\?éhtt O€ iféreasd teMpdriiLes rﬁ)&gf Setudtd tﬁ%ﬁ?ur%t OBy freeze-drying.

fromroomtenperatures to er sl
Acaogdingue theriEdiropean Pbarmpacombeia |dmy| ewtrad:ﬁsrge‘riéraﬂwha\te)a dry residue

rred. extractions solvents are water or
Offﬁzh%ﬁigé febye‘fvﬁgﬁ‘ and water with a water proportion
of at least 50 % by io weight, particularly preferred

in aratio of ethanol / water from 10/90 to 15/85
Theycgmpquadsopijeener@l ffarwlar | @saersting de dheheresenb invention and the

extfacBe NS hink Jﬁ myl efe%sta%%%r d({fng hd<® tébqnﬁg%rié ggfrﬁpeeé:tlvely, can be

I nvention a onal concentrations Ca

adnnlmlstesrlﬂadhpaaetab(t{,umjallly Gpui fdrmdof tpowalélrs 0 grattiiles) fablets, dragees or
exag}gl e 1-but nol/vvater or ethyl acetate/water,

capsy I[ﬁrlz-bsna so ution.

The dosage is effected such that 0.1 mg per day to 250 mg per day, preferably 0.3
mg per day to 50 mg per day of one or more of the compounds of general formula | is

administered.

For the preparation of tablets at least one of the compounds of general formula | or
the corresponding extract is mixed with suitable pharmaceutically acceptable
adjuvants such as lactose, cellulose, silicon dioxide, croscarmellose and magnesiUm

stearate and pressed into tablets which are optionally provided with a suitable
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desorption using ion exchangers, LH20 HP20 and ot her
resins or chromatographic 15 separarations using RP1S8,
silica gel and the like. If desired, further
processing to obtain dry extracts is carried out

caamy dhade (¢F, Tt a%ﬁipig?on%rg?ﬂp?gﬂgydg?@‘ggf&get BBlyethylene glycol,

sol vent at increased te _ ucet
celosarts(e. artitapium exide, ey ouigle) anddalcdimg t o t he
Eur opean Pharnacopoei a dry extracts generally have a
dry residue of at |east 95 % by weight. 20 The

Toenpfiicady off cgmpeund Ml oihmohge lofapawiofigicalt ordifons associated with
resent invention and the extracts containing at _
Oggéﬁi’e cHEeSSt angoE é”@%’ﬁﬂ'@&ﬂ’&s regcliops caney supporteth biyethe experiments

dgggﬁﬁgosihqhgqo@vﬁh&rabl y orally in formof powders,
granul es, tablets] dragees or capsules or as a

solution. 25 The dosage is effected such that 0.1 ny

per .day ta 250.. per day, preferably 0.3 ng per day
Apﬁoxggaﬁ)ée Eé?p‘ﬂ-ﬂggof one or nore of the conpounds of
general formula I is admnistered. 30 For the

reparation of tablets at |east one of the conpounds
Tge aydexidation of limida is agsociates with the Eomdsiog afdightictheé determination

X | .t abl i call t abl .
oS etacha Db Hepi OB BRiBitlastPoed 36 BB ofedhifxbay, auantiying
peroxidey ambl evsluatit 16g sFhcaty of taAoRIdRNENIBRIiISSReHe of male mice

in t abl ets which are optionally provided wth a

("éMI‘t?:a%@ e 39 9. deriitreng Blevrgedanvier, LexGapest-Saint Isle, France) served as
: : I I I I I l, :
AT b g ' e Bredd vaSfor®Rs! G, s Riaien the brain was

waahed withTice-oald bhesphaté-tudteped pthysibldgical 8afin@fsolution (PBS, pH 7.4)
hol 9 i cal conditions associated with 5 oxidative _
a@? %@?Q eeNInges 2pAdesidval kiged; bhe tissee sapies werelomogenised

withe §Be thaR WbRim&l 876 Inbsdk LP dfiBs %'n'd_oé(’jé;ir{t‘ﬁfgﬁatoefd at 1000 x g and 4

Anti oxi dative Properties: io The autoxi
°G foni Y mirutassHae stpernatants wese dmimadiatelyodiluted ith thesame buffer to

5 SR8 RTS8 oL T ey gupermatat wes
trpesferideintcaadtest aibeaaindginthisatetf foe 2@y niifutest 4t037 danirsa 6-channel
uminometer Mt Biolimat 1B $805 C, Berthold, Bad Wildbad). After adding 25 i
of compound II in PBS added with 2.5 % DMSO the incubation was continued for
further 10 minutes. Then the intensity of the chemiluminescence (CL) was
determined over a period of 60 minutes. The percentage of the inhibition of the
autoxidation was calculated in comparison to the solvent control (PBS added with 2.5
% DMSO) measured simultaneously. Compound Il inhibited the autoxidation of the
lipids with superior potency at a half-maximal inhibitory concentration of 53 ng/ml
(Figure 1). In contrast, Trolox, which is frequently used as a reference substance in
determinations of antioxidative properties, only showed a half-maximal inhibitory

concentration of 1665 ng/ml.

Figure 1 shows the influence of compound Il and Trolox on the autoxidation of lipids.
The percentage of inhibition of the lipid peroxidation compared to a solvent control

from three independent tests (average value * SD) is stated.
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(NMRI; 20 - 30 g; Centre d'El evage Janvier, Le
Cenest-Saint Isle, France) served as lipid-rich
tissue in the present investig§tions. After its
extraction the brain was 15 washed with ice-cold
phosphat e- buf f ered physi ol ogi cal saline solution (PBS,
pH 7.4) and freed from neni nges and resi dual bl ood.
InHitgtion of the Sgnthesis ofdreinflarrgatons €ytokimdd 4 times
their volune (v/w) made up of PBS and centrifugated at
1000 x g and 4 C for 10 m nutes. The supernatants

ThenRfdeRBRIbREShoGhd YE 66 thé tsgrnfﬂ?e%jss foﬁheggfcfri)rﬁﬁaorb&a@ry cytokines IL-

times their volune and stored on 1 ce
18i I'UVEdx sapdr HlaBawasiedet2mineansiyer usidg i attivateti esturine peritoneal
tube andsir]cubte'for inutes at 37 Cin a

10
MECERLIAgEs. IR UNARE Rt ECOVRL the -astiyptada Magopiaesc3x10° Killed coryn

. | . 1 . .
il o L i EGELY, e, o 05

Baweon injgstasbintransstioneally infot mate NMRi rmices (CEhies d’'Elevage

i nt.ensi.t . chem | um nescence, (CL) ,was . .
e RerEihssraint e R Roe) B O HIEC nermbdiBines rmuiowas rinsed
with 2 Sienli lHahid’ batanced $dlinelSolatidrdIHE8E) Free'BScalcium and magnesium

| cul.ated in conparison to the solvent control (PB%
ai@%avm fIf Y/ml hepanme) Thealisewers fesuspended| 3t a concentration of

2R e i, Sl REMF AR SR Sineii Bitoof ' % retal bovine

seronc 00 pini cell shspehsiwl were (ifeginte the wellz 6096 Wkt microtiter plates,
Tr ol 0X, \é&]ﬁch IS fr%ﬂuentliy used as a reference

reSRBSYAN NS arylncubafinnPesied &2 Briroadluerent sells were removed and

ther eRfBINIRS  ceMNia f;w Vi dUidED Yim 3 °
concentrla icon of_rigg%\gﬂg/ésmﬁ@ iéurﬁsdhdgt&ggtrhg&mm @7 C). The

magrapheges vedrequeaipcubatedi fonBa riinolitk compdind 11 and then the synthesis

. . oo T . b biti

oAy Buokd s s G AR89 S BppPbyASEEnaride of

caliofseratype f01@T: B Siyma)dDieBARen) SARS: BVBARYS fNBAH (37 °C. 5 %
éD). is stated. 8 |Inhibition of the Synthesis of

Cek dn AiNathearels Weye dxserb by freezing randkHawiog foortheentimes, the cell

L
ofathel eytakihemoonoentpatiort imehe cethsupphagas. was effié@edt By means of

h ' d h 3x109 kil | ed
A ERTT L1 e (BaEr el AL{haybEre. amdndn GO Mlissbaden) in

oFrapastatis e ARy BELUET A mestgatons were
caidectedadbree) simeser The einfleersset -dBatompbahé, || Fomnbe) syfthesis of the
cygcﬁéfr‘ci’esl wa%revtatﬂ?atg (?r? rc%ﬁx%lariggr\{ itct) %oil\\/%%t {:é)r?t?glg (0.1 % DMSO in complete
RPMI medium) that were tested simultaneously. As can be seen from Table 1 below,
compound |l at a concentration of 100 pg/m! effected a significant inhibition of the
synthesis of all three measured cytokines with the effect on the production of IL-6

being marked the strongest.

Table 1:  The influence of compound Il on the synthesis of proinflammatory
cytokines in activated mouse-peritoneal macropages. The average

values = SD from three parallel tests are shown. The effect of compound
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3ch /}'gspondeg)é(, vt 8A t he manuf act GQé8 5 oh

St ga e mdpch geE L e . 5o
P?B@%?e of onpognd +:)7(r1t ﬁg%(? 3SIS1% h%3027? 27
1Q:yg/md| nes vvas evhal/Bat ad i n coppar4eson| to sol vent 3461
medi uny t hat

ot-s—(-0- %-DMSO |nconplete RP\

eceont r

CUTTTCT O

were test ed si mul t aneously. As can be seen from Tabl e
1 below, conpound Il at a concentration of 100 pg/m
effected a significant inhibition of the synthesis of

InBibltiontofey demsgeadse pndKiipesy gainabe tAwivey freFuntin Wh%le Blood:
production of IL-6 being nmarked the strongest.

Table 1: The influence of conmpound Il on the syntheS|s _
HeParpissdhLaamivbole bfoddoaressdd fGCiHe ﬂ\%@tlg‘?tlons 199 ul of whole

nouse- peritoneal macropages. The average
blagcwere agddegddptg each M@élt@ Af-wedhoianotiteh platés. eSeparbted plates were

usliéﬁ'fBPW d%teeré“f?cch 8?}?? ?élgggaqe;{ﬁ@%(f Z{ibg{]lt)a% ar;/%enase (LO)

arrson to

acpwgmtwem ay fé mean@&tudmbmt)ooﬁgéﬁaée R-Ed@)TNF-a |
L-6 pg/m Effect (%W pg/m Effect (%9 pg/m gffect (9%

Compound Il was diluted in DME medium (DMEM) with 1 % of
antibiotics/antimycotics solution and 2 mM L-glutamine (Sigma, Deisenhofen) using
DMSO (final concentration 0.1 %) a'e solubility promoter. After adding 50 pl of
compound |l the tests were incubated for 60 min. at 37 °C. Subsequently, 50 ul of
calciumionophor A23187 (final concentration 50 pM) were added to stimulate the
eicosanoid synthesis. After incubating for further 30 min. at 37 °C the microtiter
plates were centrifuged for 5 min. at 4 °C with 1500 g. The plasma was pipetted off

and frozen at -80 °C until analysed.

In order to prove the COX2 activity the blood samples (100 pliwell) were initial"ly
pretreated with aspirin (50 pl in DMEM, final concentration 12 ug/ml) for 6 h at 37 °C
to inactivate COX1. Then compound I and the solvent (DMEM with 0.1% DMSO),
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Control 3553 8393 31449 293 t 923 t 2201 Conpound |
430 -88* 6251 -26* 976 -97* 100. pg/m 65 t 7 244
Conpound |1 3356 -6 10189 +21 295 9 - -28* 30 pg/m
87 1018 3153 Conpound || 3789 +7 10050 +19 230 8

respéttively), werethdded ih 4 vORné ogégkllfll\/l\t/)%\}art foﬁﬂdefze the expression of

%X 8@3{12 g ase and Li poxygenase
2, ghli oq@chﬁag@g oﬁ@qmllwoqpﬂ mw Bﬁsfmlaleibncentratlon 10
IJQFTII} RRré R¥EEH! ARk ﬁﬁpaé&g i@ 181 %tg'% Pe ggggrvsas recovered as

dded i nto each vve wel |
@qﬁalbaﬂeabqybaarmsalmsmred aysg0l *Cauntit BRakysé@r m nati on of
t he cycl ooxygenase-1 (COX1) and |ipoxygenase (LO
activiy as well as for t he induction of
|ﬂym|eoﬁg?|)&gﬁ1%§ d GRS th i %EWQyétlanWl%uﬂo{n hed (cystenyl -LT) were
deﬁ%@rrwn@fi i @es/pammmatfow\s SQXi pC X2l a;hdruuagi.myamd,»qhe analysis

concen rgﬁléﬁ&%?f Elg/% (ﬁ%%ﬁ% (g%ﬂf'é’f‘n“%»t &famburg; cystenyl

lemkbtn nés) ASEFizm'rmmgmal C
or 6% i n(D at 37 C. ISubse%ﬂgmdﬁhgwﬁéqﬁea H¥¥cBrance with the

'E%“‘HPGW%Woﬁﬂ%}fuqi@%sﬂ becaalesc clese rfromt then ré€ultsMcf. Table 2) that

cﬁﬁ@%@%ﬁ%ﬁsﬁ% p}é'n?ﬁrﬁ'u@ ﬂgp ogaﬁ osap \ﬂé{j oéégg}twﬁ LO. The activity of

Gﬁ))&ﬂotmttl're ofheat hand\else haril rdffacts
The pl asnma vvamym pet t ed g']fsf épéﬁtﬂlm S;Sf élfﬂgacy is to be

“FQ%{B@%’ =i G%W@yﬁﬂqut%gﬁﬂ%ﬁswausﬁ lortUel’thﬁemppumvesehﬁ compound I
ﬂ@%?dél‘étﬂe\’:tst er{'r A ¢ eg@kfmbﬁ&s( #91 Sa%}/g\;/eqlsh) Iﬂ{mnal complications

initially pr haspiri
(¢rosiginsc arleerations) on Hempghates fdue Qo hthet inhibifion L&F the thrombocyte

Bk e <5 Wsiasmiscyo! BPe kepdoic GRnsjderaion added i n

a volunme of 25 pI Mor eover, to induce the expression

0 2_25 pl of opol ysaccharl de of E. coli
'TP&B"T éJO yp@hgmﬂume fPfD pewnd énen the eynth@snsp@f/ave)enwmr TXB, and

added. r]mm at 37 Ct Ppl asnma
Was 1 ecover echh 2 W}%Ié Bloo 08'I1?1e average va ues + SD from two parallel

tests are shown. The effect of compound Il was calculated as a

percentage change in comparison to a solvent control.

Test Cystenyl-LT ) TXB; .PGEZ

_ pg/ml | Effect (%)| pg/ml [Effect (%)| pg/ml |Effect (%)
Control - 7227 9777 10773

+ 612 + 1389 + 944

Compound I 661 -91 9115 -7 2232 -79
100 pg/ml + 520 + 244 + 68
Compound i 2089 -71 9993 +2 2626 -76
30 ug/ml + 90 1 6658 + 503
Compound I 3557 -51 7825 -20 3679 -66
10 pg/ml + 86 1 881 + 41
Compound Il 5193 28 7278 26 5499 49
10 pg/ml 1 542 + 430 + 86
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descri bed above and also stored at -80 C until

anal ysed. 5 In the plasm sarrp{ es TXB2, PCGEZ2 and
cystenyl |eukotrienes (cystenyl-LT) were determ ned
as paranmeters for the COX1, COX2 and LO activity. For
the analysis comercial EIA test kits (TXB2 and PGE2:
Caymann/ | BL, Hanburg; cystenyl |eukotrienes:

EXASPle200Prepidratior of 6 BAIT Naydveix g2t Hiferiz®pgrani2-one (Compound 1)
accordance with the i o manufacturers' instructions.
becones clear fromthe results (cf. Table 2) that

Z(g?{'(lﬂslu?s\rg%él) g&-@@@ulﬂ)di@)-?rhméydégﬂ \?IHE ’1-‘5%{195&%9? -2- -one potassium salt

stehéwrﬁ@n'a 480smh gf @leUtaEflﬁdtyetnocmmmcs aspbfnrrzmhcét 40 to 50 °C. After

l|n E@%yﬁ"lﬁ% %@t%)cﬁgpgogegﬁ dogj%t gxgasef fte H’E‘?Jﬁﬁ& Vr%@?yl%ﬂajhsed from water

m)lt diHraﬂifoh?cTISe leyystalizatef waKketathoh WasBed SHEMNRS in vacuum at 100
conpl i cations 15 (er05|ons

astroiptestinal
Cgl gér%t(nm ) Beltingneink dreonpesition stasting 4t 260 %(h ‘cH and "*CNMR
t t for not _
Ay BP0 EORAB: BEASH WITEALE Byl oo, 1101 -
1N O98)).1 1 on the synthesis of cystenyl-LT, TXB2 and
PGE2 in human whol e bl ood. The average values SD from
two parallel 20 tests are shown. The effect of

Eﬁeﬂﬁ'ﬁréuﬁdlsblat%%rﬁﬁb%bﬁfr@‘bétérrﬁma@ﬁﬁCd"? @%s@Fﬁ‘ﬁ%.}fBEydroxy-ZH-

conparison to a solvent contr est sten

1-bepzopyigniA-oae Retassiv $ajt (Rotassiant SaRpf Bohpoud 1HEt
(% Control 7227 9777 10773 f 612 1389 944 Conpound
Il 661 -91 9115 -7 2232 -79 100 pg/m 520 244 68

1 Qi
EapoRha2it o1 SMfonin? odd 3 Bafnks*fybe t ron

tegperpturgevitlegd 4 mndcdRpboh dvater, Siespecthe:ly 2 Toe- 2Guéni@9extract was
corft@ntrafe PR Hﬂ)pro%ﬁattely@%,*ﬁﬁg of ammonium sulphate were added thereto

and it was extracted several times with a 3/2 mixture of 2-butanone / ethanol. The

organic phases were combined and concentrated by evaporation.

This residue was chromatographed over an HP20 column (eluent: water). The 6,8-
bis(sulfooxy)—?-hydroxy-2H¥1-benzopyran-2-one fractions were concentrated,
adjusted to pH 8 using potassium hydroxide solution and diluted with ethanol in a
ratio of 1/1. The precipitate was filtered off and suspended in water. Adjustment to pH
10.7 was conducted with potassium hydroxide solution and dilution was effected with
ethanol in a ratio of 1/1. The precipitate settled as a result thereof was redissolved in
hot water. The hot solution was filtered:and diluted with ethanol in a ratio of 1/1. The
settling crystallizate was filtered off, wéshed and dried in vacuum at 50 °C: 27.6 g

(0.14 % with respect to the plant material, calculated as the free acid).

Melting point: Decomposition starting at 216 °C; CgH3K304¢S; (468.55) found: C -
23.08 %, H 0.70 %, K 24.65 %, S 13.9 % - calculated: C 23.07 %, H 0.65 %, K 25.04
%, 0 37.56 %, S 13.69 %; 'HNMR (DMSO-dg): 6 = 7.62 (d, J = 9.1 Hz, H-4), 7.03 (s,
H-5), 5.59 (d, J = 9.1 Hz, H-3); °CNMR (DMSO-d¢): § = 162.9 (C-7), 161.9 (C-2),
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11 Exanple 1: Preparation of
6, 7, 8-Tri hydr oxy- 2H 1- benzopyran 2-one (Conpound I11)
20 g (42.7 mol)
6, 8- bi s(sul f ooxy) - 7- hydr oxy- 2H 1- benzopyr an- 2- one

(! Lgym. | 4t t ' 0,
T e L AT 192200 9 1675 aTo g ). foda (c-a), 1015
(6dt)i ng the precipitated crude product was filtered
off and recrystallised fromwater (hot filtration).
The crystallizate was filtered off, washed and dried
Tihe acidicydaslysie&f tlhydroRy Bolrhhri
%Igecorrpogmdl o% start |yng )g){ 260 C%fll—?;[gﬁr"}jﬂé ?%g%l% sal r?sults in 6,7.8-
tilpydioxm EoLmATng: (FnExampte Rayosra uthet, ddnelrmdmtlen of the structure

1995

I sol at ?gﬁmééngda tl\%ﬁlgfé?%%&?ﬂi&##% o 'ﬂWg}a eaction ggquence
6, 8- Bi s(sul fooxy) - 7- hydroxy-2H 1-benzopyran=2-one
Pot assium Salt (Potassium Salt of Conmpound I11) 15 15
kg of grour@l roots of Pel argoni um si doi dﬁs wer e
per coliat ©d-3-woge raQm tenperat ur Hom-$HR0(5
| of water gres ve. The aqueous exgract
concentrated tolapphoximgtely I73, 7 kg of aiqop
sul phat e wdf eCaddgd tRere® and it was HEOr actad 0
several tines (Wl th a 3/2 mixture of 2- but anone o
et hanol . The omanl c phases were conbi ned aTs{
concent r at exf by eovaporation. 20 This’Tesi dw@” wes
chr omat ogr aphed over an HP20 col (eluent: water).
The 6, 8- bi s(sul fooxy)-7-hydreoxy-2H 1
- benzopyran-2-one fractions re concentrated,
adj usted to pH 8 using potassi um hydroxide sol ution
and diluted with ethanol in a ratio efythlo The
precipitate vvas o’ &% of f and suspehded?i
Adj ustment to pH 0. 7]was comdueted with po
hydr oxi de sH|adT ohya {I¥pti on was eff ebi®
ethanol in a ratigiof 1/1. The preci pltat@,:,;@;.,t ed as
a result thereof was redissolved in hot t%er?” The
hot solution was filtered and diluted with ethanol in
aratio of 1/1. The settling crystallizate was '
For this pugpeser thentibivdpxynepumae idisulfate potassiusd salt veds feacted with

m%t ?&1? ?1%& régé‘lﬁ)cgegbgkggs}ss | ant? r@t (gad{c in DMF to yield the
chmmg 7aneﬂ1ytethemg\fﬁir 2ldifyFig Qﬂh@@\%ﬁ@te@m@@mnc acid the

% HO0.70 % K 24.65 %
fe@&FBWTH{)@d{e Ua§3sfdf?ed/qf0q-|26 5abpOK’Q5erttacted with ethyl acetate and

chromatographed over silica gel (eluent: heptane /1 ethyl acetate 7/3): 6,8-dihydroxy-
7-methoxycoumarine. This was reacted with benzyl bromide in the presence of
potassium carbonate and potassium iodide in DMF at room temperature. The mixture

was concentrated and the residue distributed between water and TBME. The organic

phase was concentrated and chromatographed over silica gel (eluent: toluene /

ethanol 95/5): 6,8-dibenzyloxy-7-methoxycoumarine.

The substitution pattern of the latter compound was determined with one-dimensional
and two-dimensional NMR spectrosqbpy in CDCl;. A clear NOESY correlation
between H-5 and one of the CH, signals allows an unambiguous conclusion of a

benzyloxy residue in 6 position. Furthermore, the OCHj, signal correlates with both
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% 0 37.56 % S 13.69 % 1HNVR (DVSO-d6): 8 = 7.62 (d
J=9.1H, HA4), 7.03 (s, g% 5.59 (d, J = 9.1 Hz,
H3); 13CNMR (DMBO-d6): 8 = 16279 (C-7), 161.9 (C 2),
12 147.7 (C-8), 145.1 (C4), 142.2 (C6), 130.4

1 5 1
% Snals indiealibglnat e, IncthioR) ortb: &, it plfveen the two
bepEdsxY UasigHeE, lresslulz-posmoa The HEBG: chlyelllamns between C-7 and H-5

For furth det erm natj on
a%o\H?Ee sprcf(ﬁ T % qp%%&ﬂ??%e‘?'h andidiy vﬁ§| é[jas glc"? confirm the
sabsmutio.mgpattemhmkfenl frowi nnerreexaswn|tseawet§@azle§|)0delnl/ed from the

OS -0 HO 11 -- 11 | -
%@SG@UQ@%Q?&@ Rstigateg, dsri N@BV© 34'4@ '66915'@41203 that the sulfoxy
F
'%Su'?%%ssb%@e e o AT PRECS b8 48 Ind Bblons 6 ana 8
salt was reacted with methyl iodide in the presence of
pot assi um carbonate at 60 Cin DVF to yield the
corresponding 7-nethylether. After acidifying wth
concentr at ed#iydrOchloric acid the reaction mxture
was st C@Hﬁ}l; or 24Th atH50 C, extracted with ethyl
acetate andk cbronttographeg over silica gel (el uent:

heptane / e} hyl o '-»-_i): 6, 8- dNEEY ¥ ¥rrdftions
7- et hoxyco mar rr_ - v- react ed with benzyl

Example 3: Plant Extract with. a Content of 6,8-Bis(sulfooxy)-7-hydroxy-2H-1-
benzopyran-2-one (Compound 1)

500 g of ground roots of Pelargonium sidoides were extracted with 3 kg of water for 4
h at room temperature. The extracted plant material was filtered off and exfracted
once more with 2 kg of water as above and filtered. Thé filtrates were combined,
concentrated at about 35 °C and freeze-dried: 58.7 g (11.7 %) dry extract with a
content of compound Ili of 1.54 %.

Example 4: Plant Extract with a Content of 6,8-Bis(sulfooxy)-7-hydroxy-2H-1-
benzopyran-2-one (Compound Ill)

About 1.25 kg of ground roots of Peiargonium sidoides were extracted with about
12.5 kg of ethanol / water 11 / 89 (w/w) at room temperature. After filtration the filtrate
was concentrated at about 45 °C and freeze- dned 90.4 g (7.2 %) dry extract with a
content of compound Ill of 1.86 %.

Example 5: Tablets

For the preparation of tablets containing 5 to 250 mg of the active 'ingrediént

depending on the desired efficacy the foIIowing is required:



pot assi um car bonat e and potassi umiodide in DVF at
roomtenperature. The m xture 1y)as concentr at ed and
the residue distributed betvveen wat er and TBME. The

or gani c phase was concentrated and chromat ographed
over s I(eI uent: toluene / et hano£ 8? g

6, 8- d| 7- met hoxycoumari ne. 20 The 00to 5000 g
subshC@d emmcmfrn of the latter conpound was2 000 g
det er nges sk one-di mensional and two-di nensggbgl
NMR sp chr)osq in CDCl 3. A clear NOESY correl

bet wee g silfdC BRI of the CH2 signals allows an 80g
unanbi Magnesitenetassaten , of a benzyl oxy residue iBg
positiggét Furt her nore, the OCHB si gnal correlates with
both 1 signals indicating that the net Ff-b;t9 OQP(QJp
i s positioned between the two benzyl oxy residues,

The SctlvR @A € Spuchy SRr L Homangpisbiined Wit he adjuvants
aht Joressee| ihtcasafetcHRavipgf br we tingu

taipen ?r orr|1 t hea N?ESYa Itg can Igem szgggymge?rggj%ﬁ%{é} of 9 mm,
rqugctquJVelaathath@HeawLaiw ¥t cmegeawsee@agws mg tablets havmg a

WG RS005 %8 B S AN o] i pre. i e

tdtndniscdarelprdmee@oﬁuma ﬁmcﬁamgll 8. CHCHHHG®G6: 4a:: 4 H
s | 3 NCESY correlations 7, 3C.. 8 Ba Q::2 0O
CHzGH Exanple 3: Plant Extract with. a Content of
6, 8- Bi s(sul fooxy)-7-hydroxy-2H 1- i o0 benzopyran-2-one
(Conpound I11) 500 g of ground roots of Pel argoni um
sidoides were extracted with 3 kg of water for 4 h at
roomtenperature. The extracted plant material was
filtered off and extracted once nore with 2 kg of
wat er as above and filtered. The filtrates were
conbi ned,
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concentrated at about 35 C and freeze-dried: 58.7 g
(11.7 % dry extract with a ?Scontent of conpound
Il of 1.54 % Exanple 4: Plant“Extract with a Content
of 6, 8-Bi s(sul fooxy)-7-hydroxy-2H 1- benzopyran- 2-one

Conpound 111) About 1.25 kg of ground roots of
ckorag

goni um si doi des were extracted with about 20
12.5 kg of ethanol / water 11 / 89 (ww at room
tenperature. After filtration the filtrate was

1concbiserafttiee campainods of theCganeral feearga dri ed: 90. 4 ¢

(7.2 %9 dry extract wlth a content of conpound |11l of
1.86 % Exanple 5: T&8 , or the preparation of
tabl ets contalnlngSto [
i ngredi ent dependi g2 8, ed efficacy the
following is reqwre 14| Conpound Il 200 to 5 000 g
Cel | ul ose powder 2 000 @OCorn starch 1 200 g Colloid
silicic acid 80 g I\/agne|3| um stearate 20 g Lactose to

10 000 g The active ingredient is optionally ground,
honogeeeasiHthy rebigads \RY R &ed &) lHMéﬁEr%erﬁgC}eB d;%%?ﬁq’i or SO3H, and

into tablets having a weight of 250

of QtHﬂTPhYEH@'QQ@@UY wergptaple sals ﬁmeeﬁwﬁqrcblnmltremmentﬁd)r prophyIaX|s of

ggga Sho fgéﬁ@éﬂgé iy ggs@%ﬁ tﬁgc}é('é% \@eisg;’essd%é\d/or inflammatory

pr esszattioh. desi red the tablets are provided with a
filmcoating. 15 Clains 1. Use of the conpounds of
the general formula I, R60\ \ R7000 R8O

Use according to claim 1, wherein the residues R®, R7 and R® are hydrogen
atoms.

Use according to claim 1, wherein the residues R® and R® represent OSO3H

and the residue R’ represents hydrogen.

Use -according to any one of claims 1 to 3, wherein one or more of the

compounds of general formula | are contained in a plant extract.

Use according to claim 4, wherein the plant extract is an extract from

Pelargonium species.

Use according to claim 5, wherein the plant extract is an extract from
Pelargonium sidoides.

Use according to any one of claims 4 to 6, wherein the concentration of at
least one of the compound(s) of general formula | in the dry content of the
plant extract is between 0.1 % and 10 %. |
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5 1 wherein the residues R6, R7 and R8 independently
represent H or SGBH, and the ﬁ ysiologically
acceptable salts thereof for t treatment or
prophyl axi s of pathol ogi cal conditions associ ated
8w t hygyi sl r tRé | { eact | . .
10 2. g’Allste aé%iggztﬁngﬁ?gﬂgﬁéf%ai{ﬁ%’ 4 er ’e%ﬁgrﬁ@ ?%s# uesntratlon of at
R6, RasheoeRd theecorpgoundis) aitganeralforitesa ddudhelidrg domtent of the

oo X Tt Rebied BR48% Shicencs hydr agen. 4.

Use according to any one of clains 1 to 3, wherein one

or re of tﬁpe conpounds,_ of general fornula | are

9cont dPRAFCPIAIRG 1P éﬁg g phelrimed 19 8, wbergi halpatolagical condition
cl aij i ; ' t t f
el ool deR RN Grobb T merising tiaticted et e I4for n,
wherisflanhatopl adiseages acompsisiny erteumaatofd oarthritis, asthma, colitis

Pel ' ' ' 25 7. Us di. t
o PSR MEBES CTinp drieiants BRI on of 2t
| easipfevtionefbyt Béct@ﬁtﬁﬁgﬁﬁgéssboﬁfprlgﬁi@efnﬂheﬁ%%{wv\gzsﬁl vite] hepatitis and

the dry content of e plant extract iIs
and athevpattpgegs agsrprisindpaiasiies fuagiyamdhpriofis,cl ai ms 4

o EEelesiq End ARRSRdRL b At o °Gry Contont of

t he isphemia,extract is between 0.5 %and 5 % 5 9. Use
accor di nF to any one of clains 1 to 8 wherein the

pat HEFWGIAE diesrsesi eamPrisinge Masbusl Alebeimere Meibus Parkinson and
comithat RufidRbBheRiTE!dilddieslgrbe | andfor 11,

i nflammat ory dir'seases conprising rheumatoid arthritis,
ast heatarasb Bnditamondiserasea, Mor bus Crohn, psori asi s,
neurodermtis, infections by bacteria, viruses
conprising influenza, AIDS, viral hepatitis and

10. Compound of general formula |,

6
RO N

R'O o~ Yo

R%0

|
wherein the residues R®, R” and R® independently represent H or OSO5H and
the physiologically acceptable salts thereof,

provided that R®, R” and R® are not H at the same time.

11. Compounds according to claim 10, wherein

R® and R® represent SO3H and R’ represents hydrogen, or
R°® represents SO3H and R and R® represent hydrogen, or

R® represents SO3H and R® and R represent hydrogen.

12.  Plant extract, containing one or more of the compounds according to claim 10

or 11.
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10 other pathogens conprising parasites, fungi and
prions, artherosclerosis and epdot helial dysfunktion,
i schem a, neurol ogi c di seases conpri si ng Mrbus
Al zhei mer, Morbus Par ki nson. and ot her
131eurieldﬂgemé@ttad(:©rd1h§ € ERHIMOT2 %é@ﬁ%ﬁfﬁlaﬁ@t%%p{ an extract from
di seases. 10. Conpound of general for

R O Relargamiemispegiesaher ei n the resi dues R6, R7 and R8

i ndependently represent H or OSG3H and the

physi ol ogi cal |y acceptabl e salts thereof, provided
14.hatPIR6t eRTactratcBRIing ¢o climH iﬁtwrtd’relrﬁaéfplémt@(tracﬁb an extract from
Conqp nds accorélll ag to claim210, wherein 25 R6 and R8

repre @Fﬂc’%l—?' MA®R7 represents hydrogen, or R6

represents SOBH and R7 and R8 represent hydrogen, or

R8 represents SOBH and R6 and R7 represent hydrogen.
1512 Fﬁaahteﬁmqtae@cordmg doniany one @f olairesofi2t ke 14, wherein the

10 30 or .
C oML AAGR P Rab e Bt Ml ComaBuRlit besdrbingSgiim 10 o 11 i
ext rthetdry soateneuf thacplaht extradted BEGRSEHONSREHIES0 94
Pl ant extract according to claim 13, wherein the plant
extract is an extract from 5 Pel argoni um si doi des.

161.5- Fﬁhﬁf‘éxﬁé‘&ré”c@orcﬂﬁé‘?é%%& @B&r@ﬂ?@%gpﬁgﬁ' rr%tfolntzﬂ at least one

erein the conte

conmidhel(cs}nmnmm(sjl aitg:drd)lngltaldfalﬂrmororhh inthetdig c@hiént of the plant

t n xtract is between 0.1 % and
cont ert]rtac beqweenaog /eand 5 EA»

17. Medicament for' the treatment or prophylaxis of pathological conditions
associated with oxidative stress and/or inflammatory reactions having a
content of at least one of the compounds of general formula | as defined in

claim 1, 2 or 3.

18.  Dietetic food product for supporting the treatment or for the prophylaxis of
pathological conditions associated with oxidative stress and/or inflammatory
reactions having a content of at least one of the compounds of general formula

| as defined in claim 1, 2 or 3.

19.  Use of compounds of general formula | as defined in claim 1, 2 or 3, for the
manufacture of a medicament for the treatment or prophylaxis of pathological

conditions associated with oxidative stress and/or inflammatory reactions.

20. Use of compounds of general fo_rmula | as defined in claim 1, 2 or 3, for the
. manufacture of a dietetic food product for supporting the treatment or for the
propylaxis of pathological conditions associated with oxidative stress and/or

inflammatory reactions.



16. Plant extract according to claim 12, wherein the
concentration of at |east one gf t he conpound(s)
according to claim10 or 11 in the dry content of the
plant extract is between 0.5 %and 5 % is 17.

2hedi epmmbcEdticdl itepsRAbABOSNKtink '
pat hol ogi cal con tlbons asso%la gplam ox”? fthe compounds of
str e§§nﬁfﬁﬂ/f©frml|”ﬁfll agrefioey in ekimi bn2 dndyiangl autatxlmtadmvants as an
of a gﬂ@ﬁ conmpounds of general formula |

. as dé |n%ﬂ%h§£ﬂ%].’ 2 or 3. 20 18. Dietetic food
product for supporting the treatnment or for the

| axi s of pathol ogical conditions associ ated

rop
3 2% ?f@ﬁ?‘?%%ﬁ%&%’aﬂwﬂi%ﬂs'ﬁhw &ﬁﬁa@'@ﬁﬁ/eﬂf@aaxorwng to any one
haV| t
gencoa By 1ag eand bulgte adiNant af U A RBHAETGon form.
19. Use of conpounds of general fornula | as defined
inclaiml, 2 or 3, for the manufacture of a
medi canent for the treatnment or prophylaxis of
pat hol ogi cal conditions associated with oxidative
stress and/or inflanmatory reactions. 20. Use of
conmpounds of general formula | as defined in claiml,
2 or 3, for the 30 manufacture of a dietetic food
product for supporting the treatnent or for the
propyl axi s of pathol ogi cal conditions. associated with
oxi dative stress and/or inflammatory reactions. 18
21. Pharmaceutical preparation consisting of at |east
one of the conpounds of general fornula | as defined
inclaiml, 2 or 3, and suitable adjuvants as an ora
adm nistration form 5 22. Pharnaceutical preparation
consi sting of a plant extract according to any one of
clains 12 to 16 and suitable adjuvants as an oral
adm ni stration form



