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Use of _trisubstituted Benzopyranones The present invention relates to
the use of trisubstituted benzopyranones for the . treatment or prophylaxis
of pathological conditions associated with oxidative stress and/or

. 2 i nenesand—
inflammatory reactions and to novel tr|§ubstltuted-ber120pyt ini avention further
the physiologically @@@M&bl@ﬁﬁd@d%’én%ﬁ&%‘ase”

one
relates to plant extracts, medicaments, dietetic od’ proc?ucts and
pharmaceutical preparations, io Free radicals. are atqms or molecules
having an unpaired electron m—fhéiroutemfbﬁ.—ret’bm!egmaLproces?e&wm“
the mos{jimportant free radical is molecular oxygen being capable o

Thefgreseél H}g?&gﬂpmé@{ﬁ&ﬁe@b%ﬁéd{ﬁﬁidﬁ. TheSstmetabdlites@igranones for the

rmin

suminyansebunden lective: "reactive o n species”
trezzggg}aﬂgfs E@mplﬁg ,fRI%% m‘i{% tr%)g%lggﬁ)éxié%ggéf??Fﬁi?%ﬁ&ﬁ%daj“\’e stress
an radlcaf?rﬁg;na%oog%nr%%? 0%, 2pErdxi e RpidHSHingictiery benzbypachingdeand the

phyaim%i@ﬁMXM@Mhﬂerexymiﬁi&eﬁecﬁoﬁwéfﬁr@%ﬂ@ﬂ@@”ﬁ%f%m%? tr)é{iates to plant
xtry@doys.hiological processes. Tge so-cagled respiratory burst” of ="
© rIeuk’ocytes L\ilorilﬁf"éreslh after stima ﬁh%%% t@l@vﬁﬂ?rg@ﬁ%’r@af@ﬂmons.
xenobiotics or endogenic substances the superoxide relldlcalll and othr(]arby
recROS tion products. starting from molecu ar oxyger w
re activﬁf gi?n%?n@?a%?ﬁu@%ﬁ%ﬁ FoxighEe i‘é’fﬁ%%&]f&ﬁﬁﬁptﬁrﬁ@ﬁ@wumr orbit.
For bigdogi iY@t oo sf bmemuﬂttimpi@r@mcggﬁgﬁmk”_ng ?A%Iutgsgyag en being
ific. | AN d mainly serves for Killi _
Capﬁﬂfggtﬁg&aggﬁ?rﬁ@ ellrﬁd tumﬁeﬁ%%%é %&diﬁ’é’na{ﬁ’ﬁ%&‘ar&ﬁﬁﬁwl;’iﬂembdﬁes are
96”%5@}\%ratéa%?fﬁ%wg@bﬂb@awagtmmm Tr@lﬁbﬂmtﬁﬂgﬁﬁ]ﬁ%ggg%@d (ROS)
Exarrgast iR ORSRGGHES Y §Z§B§?Bl§dg.g}\el . r}gha?és%ﬁf %?ge;]la gg rolggn peroxide,
and leukotrienes from arachidonic aci ,c?u_ri_nd'_ '| d _
PETORLpiPRIOh. H)HEhmvMeRiaReeatiysee, oxidzin @fn@gmﬁmu‘? wieles.
ischemic conditions or in the course of the cytochrome P450-me. lated
etabolisation. of so xenobiotics. Whereas the respiratory burst is

RO ieany A HESRF PealdiBF the verdpice hipivsiaioctionsdse The so-callec
”resp'rreteegsed:amﬂ”comlnll@m&f@ﬁ@@t'qn_ﬁgrgﬁs %‘Pm&!%ﬂ%%{rgg %g gells  with
icrd§cause the oxidative attack is not limited to intruding microgrganisms,=
mtcr%ur@ge\sro rtxpl% %ag; fei ﬁt%%&é\ﬁ@%ﬁﬁ&é@@@tﬁﬂﬁﬁfoﬂlﬁ@t@ﬁt@hd@ﬁI&dlcal and
other ROS are formed as reaction products starting from molecular oxygen by
activating a membraneous NADPH oxidase is of particular importance. The
respiratory burst is one of the most important mechanisms of the early unspecific
immune defence and mainly serves for kiliing intruded infective agents and tumor
cells. Additionally, ROS are mainly generated by a leakage of electrons resulting
from unsufficiently 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 confinuous 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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p is |y appli to the , part:tiw.ark; r ,at non-infectious diseases such as the
increased formation of RQS in the course of autoimmune diseases, for
degenerative diseases, during an isehemia or fn the metabofisation, of
Pharmaceutical agents. The undesired effects of free radicals and ROS

are cased on their interaction with nucleic acids (e. g. induction of DNA
. gl aturation, inactivation of enzyme

sYante BIsaks)iRIIEINS (8. 0 !
systems), car_bcl)hydraft’esS &fehg? depolyiEiSRtorramRiauenRaSds) &nd course of

BARTTAER PR fpitP perueydatior:lesiorabmemaranes, fapmation of for the
profigimmatony Frastaglapgios eukotrienes) o After it has been S
Pestulated about 50 years ago t%ﬁ‘etgblﬁ/%o&@gg%%ﬁrgﬁeﬁég‘%%@eaf@dicals and
involved in the pathbdeliBeis Sivatbasuesesidodaydit isaensideredn siand

&Rk Bhelethede mokeodes piay aR-pRFaAt in,the pathogenesis of
(gurgerggéog/iﬁg%oﬁugg as diabetes meﬁiit@l?sc{%%e%}é%d%?%ﬁ%%ﬁﬁmydrates
q:isease%_ (e: P rheumatoid arthiis astiing) celifis BiterosHpIONiasisy, g iipid
fa&%ﬁa i @ﬁéﬁrﬁé@tﬁfﬁé»E(eeg.rmﬂqmm,d%b%ﬁé%mtg&tﬁ glangins anc
autheteseierosis, ischemias, neurologic diseases (e. g. Morbus Alzheimer,
Morbus Parkinson and other neurodegenerative diseases), cataract,
Agiggleg}% anemia and tumor diseases, and that they are also further
! sitte fovsigiag Prasesses (AsBendic 4).in: B. Frei (ed.) - |
a'%%'f?ﬁ%%&mi%ﬁ%afg,{n Human ea)lglth ar%%is%grs%%? (CEdAePrRRESies (ROS)
San Diego, 2a p. B Petdrnan@{y87fisadans. 129ageiS phndtiered certain
r@%@?‘ﬁﬁ@?«;%m@t iedpbecht Atk xiclagpts iaalfﬂg@%glgagp"humemus
d@é&é@tegﬂ,@ﬁoggl,d;agétggqu%q?@gi?pm has vagowz_defence systems for
he (gr%leéction a?ainst the harmful e ects of fide radiiasaA RGiseRsese (e, g
( Include VitAHiRE et hianseiEs atiRECrangs2rathief, I0weBREHANira) infections
Sompaouidsnte, g AgREathipae S, dHig@cid) loxidative.enzymes (e. g. .
dsuperaxde dismutase, atala%eégﬁ%('j@&)lUtgtﬁ?(%)?é(%g&%&asgfﬁ?%@ﬂva§eur0f0916
metal- binding proteins (e, g tran irS Certifbpiasraim) HibweverrttRgenerative

d:ﬁSa%bvﬁ@tﬁﬁ@bx&ﬂ@tﬂve@ys&ﬂmiarerfEBWBWd%‘ét'ﬁé%guém fhe! higgl are aiso

fupinasecot @ gashelogica): Rigsess only.beca eglgng}g{]e??g&) in: B. Frei (ed)

ngQncen ration of BQS formed’in the pro%sr’e sin
fai Antioxigants in Human Health and Disease", Academic Press. San Diego

p. 447; E. Peterhans (1997) J. Nutr. 127, 962 S; D. V. Parke (1899) in: T. K. Basu et
al. (ed.) "Antioxidants in Human Health", CAB International p. 1

The organism has various defence systems for the protection against the harmful
effects of free radicals and ROS. These inciude vitamins (e. g. vitamin £ 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-
Drn@ng 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. |

X UVv S !‘V\::\:- IS CO 1S (ie!‘:. 18] ( i Y& o { “SF 3] islelutle] k)Di ecr ”‘}Q
S s > i 3 S ~

concentration of ROS and the antioxidative defence systems. Thus, due to the
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30 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 io the outstanding importance of ROS with

respect to numerous diseases there is an extraordinary interest in

substances having antioxidafive properties that can be used in the

SHOpIJIAkE amadrienssy of R patholegisabcendiipns Sincg ROS.areof

patticuanEnperance fgrgggmgg reactions and oxidative Hstreys”s is

{Fje%%enrtgl}g)a companied by an inc‘r%gags\,/é%gs%{]w&??%‘f%%Rﬁ%ﬁ%éﬁ@iwan be used

eicosano @@'ﬁ?ﬁ%&ﬁ@?&ﬁd{hwﬂmmiegmﬂ) anddysekines (e. g. IL-1,

TNF-a, IL- 6), there is particulariy a demand for substances that exhibit

anuexinative Properties and additionally also prevenrtheformation of

these inﬂflag(mmatié)&r?{]rﬁ"(]a-ﬁ |§{8Ps'.”l‘@ﬁﬁaf§°ﬁ1é‘§bjéﬁﬁmﬁﬁéwmgetmiipmeseﬁ& oxidative

ﬁml& fﬁﬁw% ngmm’bf‘h@”tr%@%‘é@gﬁf%@ﬂ%ﬁ &%&nﬂammatorv

@@2{5@ﬁgﬁggl(gp@,dmgg%ﬁ%%@:tgo}evL\I/‘(th Q;(ldatlve stress and/or :

%ﬁl mmatory reactions. 15 This object 1S SoRed By BElEEy 6f o. 1L-1, TNF-. [L-
Brﬁ}%ﬁdﬁ§6‘ft'§ém%ﬁf(§i¢m@ad,ﬁ?wﬁéﬁar&%sﬁha@é@ﬂﬂlﬂ%ﬁiﬁﬂa%ﬁve properties

‘sesidaaitiRGiR4lap$RENAaRsHIeMY represent H or SD3H, and the

physiologically acceptable salts thergeg(l)y fgrp' %ﬁgﬁrég }ﬂm%tr‘%} PR
pathological diseases associated with oxidative stress and/or

linflarimatinpreactinying has SeRRKSINgN found that ,,
't@eﬁiﬁfé—ﬁiﬁh&{p}ﬁjféﬁg—o‘%ené _%?fan-Z-grl?&e/?ggg(%ofr‘%p%ﬁ;ﬁ? 1157 ¥RRMiEs for the
articularly advantageous &15 SRGR) i @sresireddditiondostive stress
‘%&@%ﬂ%f#ﬁmmméwmws compound also inhibits the synthesis of
leukotrienes and Prostaglandins as well as the synthesis of the
r%in%?mmaton, cytokines !L-Th, TNF-a and 1L-6. Thus, compound 11 is
basicaly shitHIEdd e veamhsnrmopraphyiais etieeases|
accompanied by oxidative stress, such as

R0 ~
S
RO 0" o
R

. . e 6 . .
wherein the residues R . R” and RS independentiy represent H or SOsH, and the
physiologically acceptable salts thereof for the treatment or prophyiaxis of

pathological diseases associated with oxidative stress and/or inflammatory reactions

It» has surprisingly been found that 6,7,8—Trihydroxy-2H»1~.benzapyran»2-one
(compound Il) exhibits particuiarly advantageous pharmacological properiies. |in
addition to potent antioxidative actions this compound also inhibits the synthesi; of
leukotrienes and prostagiandins as well as the synthesis of the proinflammatory
Cytokines IL-1R, TNF-o and |L-6. Thus, compound 1] is basically suitable for the
treatment or prophylaxis of diseases accompanied by oxidative stress, such as

diabete iitus l/or
iabetes meliitus type | and/or Il, atheroscierosis and endothelial dysfunction
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. €. g. Morbus Alzheimsr, Morbus Parkinson ang
other neurodegenerative diseases), cataract and fumor diseases However
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30 diabetes mellitus type 1 and/or 1!, atherosclerosis and endothell_al
dysfunction ischemias, neurological diseases (e. . I\/.Iornu.s’g Alzheimer,
e..~-, More,us Parkinson and other neurodegenerative .dlseas.es),
cataract and tumor diseases. However, 4 C(_)mpoun_d Il is particularly
advantageous for pathological diseasg—:-fs having an m_fl_ammatory ]
component, such as rheumatoid arthritis, asthma, colitis ulcerosa, Morbus

Ias| rmifis and infections by bacteria, viruses (e. g, B
Coﬁﬁj%mdz?ﬂq%s ,\r/?r%&flirhe afglﬁg),f'ia'%rlaogg&l%s} p?g{h(? agl?@.'@‘p§ﬂ§3ﬁ§§§fd?r@(lng an
N @IS TSRS Ath s alteady bledn anddgaﬁfgé!ﬁél@gtgg ulcerosa,
» I iej - istry 39, 1181 11995);
Moguﬁtﬁﬁ?‘ﬁ%bﬁiﬁgﬁggﬁwﬁwg. S ima'?;?%ffj:?ﬁ.n Rli |}{loi?ﬁ§f&bh¥ﬁﬂ§ﬁ‘§ (e. g
infiggnza A, ({HghaRapI) anedoothay seafiogEan, M. Kalagaais. fungi and

prickejodziefpbuNaturieeselteaas. %d@%@r@gﬁqp thgq\{geer\éﬁ{jre fom Wﬁﬁ‘rit‘? nd H.

; . d
macgplogical effects_of compound Il are hitherto unknown.
|
Ko %ﬂ aEh

5 cont eccﬁmféragnimﬁ %ido?&é@ih@%ho‘é;nﬁaﬂm,o#\orﬂ}é Bﬁoolzl aKonno,
' Hilane in-Relargoni 1
oo ool e B e L ot
Ka@%@%ﬁh%ﬁﬁ%ﬁrﬁ‘ﬂ to ’Heilﬁo\%d&awéﬁméra&ﬂ@,cﬁmmm(2000)),
howgvie blulovicalafficaeffot Ralawgonivinsidpidesmnd 18 ':‘?&W&Jﬂ.t@%ﬁpoun J
. %ﬁ%‘?ﬁtﬁ%@ S reﬁpe%iv%l% Therefore, the subject of the present
S Avention 1& the &enc') Compotnad i BrifeCeritaishebrHE Brophyiakigalyser et

al; bafipieyial ebrrtituns assdcidtethvgtnxidatiMeosiess %W@x’icentratiff of only

04 eaGi s also possible to administer compoun
O e B B e ol coee
not ipieYilgaseaarsinaraiie comipibutids uﬁom@r?i.cad@u;afi@gﬁg % ;Irmtgﬁaergomum

i | neral formula i are als "
Sldoﬁr‘?ﬁtﬁﬁt@%ﬁ)ﬁ%m%%%i e% 888?¥5H88ﬁe¥?§%ﬁ?8h€dka| conditions.

Preferred compounds of general formula | are 6,7-dihydroxy-8-sulfooxy 25

b 2. = =H: R8 = SO -3H) and ‘
B0 it 2H TSRO o (4 R=AmRgC 1 o e
reakysE) 06, B1BiB(SRMYIRYS- hyrr g/ —ika- bendiipyrana2sone(BS 7, “oxidative

streSC8td/ & Irfdheersppritibhis particularly preferred.

It is aiso possible to administer compound Ii in the form of sulfuric acid esters of
general formula | because compound |} is released from those compounds upon oral
administration. For this reason also the compounds of general formula | are also
suitable for the treatment or prophylaxis of the above-mentioned pathological
conditions. Preferred compounds of general formula | are 6,’7-d’i’hydroxy~8~sulfooxy-
2H-1-benzopyran-2-one (R® = R” = H: R® = SOsH) and 7,8-dihydroxy-6-sulfooxy-2H-
1-benzopyran-2-one (R” = R® = H: RE = SO3H). 6,8-Bis(sulfooxy)-7-hydroxy-2H-1-
benzopyran-2-one (R® = R® = SOsH; R” = H: compound ll) is particularly preferred.
The compounds of general formula | wherein at least one of the residues R®, R7 or R®
Is an SOs;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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i t one of the residues
nds of general formula 1 wherein at leas
-IF-Qge Fi?incr))rolg is an gosH residue are novel. Therefore,fthetie (t:omf)n(:grr:ttzlg,r
: i 11, as well as their use for the trea
and particularly 30 compound 1 1, . | ' he treatmer
[ ical conditions associated with oxi at _
prophylaxis of pathologlca_L lative stess |
[ Iso a part of the prese
and/or inflammatory reactions are a " ssent invention. 1
' H(c)ra0Q RDHO/ryso OF,1i'IN Ing
the e R A > are independently a hydro%en atom s or an
the residues R6, R7 and R8 p e "
SO03H residue. The compounds of general formyla ﬁlvéh e
Rﬁfl\andil\l also be indorm of thejr physiologically a(Ct_:eptaﬁ)Ie alkalin
me él alkaling earth metal § er\slts, e. g._potassw Salts” | %(t)/%
RiESe ATt @re bject qf the~pe tavention. io Furthergore, plan |
extrags, in particular from Pelr on?um s%eclies contalnflrt:get}fé%%rugolz\r%
\ [ tone o ,
ds of general formula’l, wherein at leas . .
(E{(;mgr?gnRa is zgn SO3H residue, and the pharmace_utlcqllﬁregs)r/attlﬁgsse
t invention. Thereby,
duced thereform form part of the presen
gi?racts having a concentration of at Ieas_t one of the compou)r(ltds ?f
" S&REl TormtR | IRaesityenaiterpropartioh gEtheiksdiant £a§X T
BERIH 9 gerrgd with those having a conc |
e Qésr@éng%éz’/(:@brﬁi&r? &ésértigulg?@eﬁ? Fé’ﬁBH‘aThédeQﬁﬁﬁemmpounos I
% an 0 be ed. :
a”@?i%“%e?eﬁ%% ég’o :%i'bé?fa% % E*W%'growyé'sitm;@caﬁ;zcazrcku@g@;,lghaI ;ngp;n@mgn%a | akaine
efiedn [ irectly, for exan
eaghtraets),amh thaanralysis£38:3150 Qﬁg@}ffﬁ%{giggg lorexar p3[;% © otihe

ipthe flud tract and the dry residue can be cons 1
pré25 Théuggégéfation of compound Il can be effected by hydrolysis and/or

' ilable fraxin or of a
ether cleavage, for exampl? o{ corumreeriﬁlzltl)llez\;étllfne of the residues R, R'
Fumﬁﬁﬁ@#@gﬂgﬂ%ﬂt ,gmézgmduygr?rom Pelargonium species containing one or
and R8 is an SO3H residue. ‘ . s -
maore compounds of general formula [, wherein at ieast one of the residues R® R

and R%is an SO3H residue, and the pharmaceutical preparations produced thereform
form part of the present invention. Thereby, those extracts having a concentration of
at ieast one of the compounds of general formuia | 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 S % being particularly preferred. The dry matter
proportion correspdnds fo the dry residue according to Ph. Eur. (fluid extracts),
wherein the analysis can also be effected directly, for example in the fiuid extract and
the dry residue can be considered by calculation.

The preparation of compound |l can be effected by hydrolysis and/or ether cleavage,
for example of commercially available fraxin or of g compound of general formula l,
wherein at least one of the residues R® R” and R®is an SOsH 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 ||
with sulfur trioxide-trimethylamine complex or, in case of compound I, by isolation
from suitabie plant material, for example from dried roots of Felargonium sidoides.
The compounds 6,7’—dihydroxy~8-sulfooxy—2H-‘f-benzopyran».?-one (general formula I

R =R = 1 R® = SOzH) and 7’,8—dihydroxy~6—suifooxyu2Hm1—«benzopyran—}one



15

20

30

ion of those compounds of general fo_rmula I wherein at least
-cl)-::z (F))fr?kﬁ):r?(ggidues R6, R and R8 is an SQSH reS|du.e can be leffeocrtei(rj] by
reacting compound Il with sulfur triOX|de-tr.|methyIam|ne compl) ef:(>)<r .
case of compound lll. by isolation from swt_ab!e plant materia bunds
example from dried roots of Pelargoniurn sidoides. The ?Ofmrpnula -
E.7-dihydroxy-8-suIfooxy-2H-ébenzopyra%-z-oue (general for :
=R'=H: R6 = SO3H) an
TSRy HORS Sy e berzopyrasc2 e R R oY partiaiy

Fd i H == can also be obtained by pa_tlallv _ ydrolys
hggﬁggﬁngd%'ﬁ%%%gﬁgpds according to the present invention can be

o . s
[ [ ilable compositions from pelargonium plants or par
T?k?e}g;rgyl?g\%@?gbp‘g@%ar%iomem }Qodstu?n solvpents such as Water,, ‘ "
ethanol, ethanol, acetone etc. §ndS mixtdFe "ﬁﬂ%re&@a F(—Pf%p@?é@ﬁﬂ@@ fromvariable
Crgqé?ﬁst‘éiﬁm’?)ser Rf?év’s%‘%@@‘*wwaep@h‘ght wvigemshm@mﬂ@r tt;%g%n preparation
A et ot ot e ey e BB e mixtures
i and w

A T pnmedm vt duraiasns 150 oo
Lo e AR ovenss o

[ ording to the prese additior _ )
Wﬁiﬁﬁ?ﬁ@rﬁ%gcgn%@%’é? iB0OURS Kl ﬁqW@F&i"qudpdwmlmﬁdm u@g«lg nSO % by
WeRlFREx BATHRS b0 IRt an arretrmyba@@ﬁ@t@d hmﬁ@@%ﬁﬁ%ﬁ%@a o%*?ié?ﬁg \wiw). In

nghiongxsh 20, HP20 and other res :

Orggtggj;i?aratiogg%%ﬁa P e,s?ﬁ&%”@é’l”&ﬁd heRREr d@@‘rr@d, fusttesrding to the
prSF&@ééQWE@rbefhriﬁi@wImmsrmm:néeda@uba@m%@got&,ng%@g%j% liquid-iiquig

d'mnicmrbae[,gg@yf@rrég(\éi%@q olvenii i\t increased temperature e}[n ord .
!redu xed ressure or b freeze-ﬁ%%o WEGTEIRG @‘i‘l}fé EGteumter, a osorp ion-
B A58 ssteas gehetaly i T T LR L

i la | accordin

sebrareighihs20TnaeRompoyRds of ogneral formuilg | according t ot
Oigj%sgn% in\{en?éong and the elxtra%ts contalnelné at Iakag?ﬂﬁ%dm?‘t'ﬁ@@é processing to

COMPOURTSA AR FRCaveRy elnaseorting isterait prefenably pléa_lgéiwqgﬁq%ng the
sojyewder's, igrasedes, tRhiRis; ARYCESOL - CARSYLES, ObERER %t;og'y freeze-drying.
According to the European Pharmacopoeia dry extracts generally have a dry residue
of at least 95 % by weight.

The compounds of general formula | according to the present invention and the
extracts containing at least one of these compounds, respectively, can be

administered preferably oraliy in form of powders, granules, tablets, dragees or
capsules or as a solution.

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 formuia | or
the corresponding  extract is mixed with suitable pharmaceutically acceptiable
croscarmelicse and magnesium

stearate and pressed into tablets which are optionally provided with = suitable
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The dosage is effected such that 0.1 mg per day to 250 mg per day,

f the
referably O.a mg per day to 50 mg per dgy of one or more o .
gompoun)(/js of general formula | is administered. 30 For the preparation of

tablets at least one of the compounds of general formula_l or the

corresponding extract is mixed with s able pha_rmgceutlcally acceptable

ad uVantS Such as lactose, Cellulos’,, sihc on d|0X|de_, cros alm S ellose .

agnd magnesium stearate and pressed into tablets which are optionally
Co

At a ‘SnitarRE @rating dracenot! fyiexamipiiose. polyethyiene giycol
colbwyaitexymetivdpiopyisilt 0ss, @Qg@t@ﬂgqg@!}{%ql, colorants (e titanium

oxide, iron oxide) and talcum. The efficacy of compound Il in case of
pathological conditions associated with 5 OX|dat|ve_ stress and/o_rb -
Théntomatary ceantiona e SupesrieCby e GXRRINENS, feseribedinthe
-Jg{\gg\/igg tioxidative Properties: in The autoxidation ot lipids'is |
o associéteedq' Wiﬁﬁﬁgre%‘r %?Wgﬁfaﬁqg%%téfﬁ]iﬁﬁﬂﬁmw this the experiments

desgrifradrditifpieedkchemiluminescence can be used for both quantifying
peroxides and evaluating the efficacy of ant|OX|_dants. Brain tissue of male
mice (NMRI; 20 - 30 c; Centre d'Elevage Janwer,. Le nge_st—Samt |sI(_e,

A”“ﬁ?‘é‘?ﬂ:‘é‘ﬁs&@@@@?ﬂipid-rich tissue in the present investigations. After its
extraction the brain was 1s washed with ice-cold phosphate-buffered

iological saline solution (PBS, pH 7.4) and freed from men_inges ar!d
Thef?é?ﬁ?ﬁ%i%%cﬁﬂﬁ@ﬁs@ué%@ﬁi@ié@ wérethereogesisedf wWith: 4 tireesdheiination

. f . ' ted at 1000 xaand 4 Cfor
o sk umagevne! A LB ARSI L CIE
pe’“%ﬂ?f%sr &S G Han VBB stdrewdenicens0Gkaf thesdiuied male mice
(NM&tipéfhatiihtyvas Rt o Hgs &a?w%??ﬁtet@&%@ﬂ%wbﬂgf roarglﬁ%)éerved as

!ipidg](%gﬁi%tgg?dﬁ}%s ;ﬁsr;%ngf‘i{/éjﬁnﬁggﬁrg%éL}*hgglfﬂ-;éla;drpﬂ:@ﬂ%@addeﬁm was
wasiith alt %wmmmbmmwmwa Clﬁﬁéﬂsﬁ%g%ﬁwﬁv%’r %H 74)
e e e SR DU et e romgonee
with %uimﬁafww%imm‘d@mmnnpaf is@Ete tieceohens sty {BBS « gand 4
°C f@dteehwmitie2.5rhe supernatants were immediately diluted with the same buffer to
3 times their volume and stored on ice. 250 pl of the diluted supernatant was
transferred into a test tube and incubated for 10 minutes at 37 °C in a 6-channel
luminometer (Multi-Biolumat LB 9505 C, Berthold, Bad Wildbad). After adding 25 ul
of compound Il 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 80 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/mi
(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 vaiue = SD) is stated.
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% DMSO) measured simultaneously. Compound Il inhibited the
autoxidation of the lipids with superior potency at a half-maximal inhibitory
concentration of 53 no/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 sO
concentration of 1665 ng/mi. gure 1 sho#s the influence of compound I!
and : - Imlp~ 1 O 1fhe - a~ t"xIr~.,e *t rn of n ~.,, :~, lipids. The
percentage of inhibition of the lipid peroxidation compared to a solvent
caontrol from three independent tests (average value SD) is stated, 8
NRIRBRGR o the By ek’ StPviafamatetory@yiokines: The influence of
compound 11 on the synthesis of the proinfiarnmatorv cytokines IL- 1p.
TNF-a and IL-? was determined by using activated murine peritoneal

T alieRRAGR S IRCPaEH RS rdcaVdPthevathioate iaeraphinges Bxaios, kifleskines |1 -

eoryrNbactesiim pasvuikhacietiadi-hangghoy Yapshen Co, Ltd., . |
Chanp%zhou, hinaéin 0.5 mi PBS were injgctedliﬁtraper’%qr?éallg/ﬁfﬁrt'ge peritoneal

TRaIRNRHS mike YEERHE dEieVaGdN9anvidiates Cenerssairdsh10° killed coryn

bacance) feutays laterthie abdaruaaboavitiakas 0500 WIABML china) in 0.5
m

H " balanced saline solution (HBSS) free of calcium and magnesiu
l i N ]
ma(?gg§ with 10U r%PFHeb”ZFﬁPe?”Fﬂ cais Wiste Taleishaidbdniea (Centre d'Elevage

JRovieentatitenest B0t cads/MaimepnaplizipsREM! MEAHBELRIRRISRGRIGE: s rinsed
With 102 in um,.200 pm.cell sion were filled into'the .
W\(vells oFg)Gﬁf/évﬁe%lgr?ﬁzggc%?tczgép%?]ég? F’é%%[é%?i\faggkgfggf Sh M GRIGHBh Ftisrrgnesium
awgwf%r%é?hé@nﬁ@émx@ré‘ rerr@isd\a?mcélfeﬁm;ﬁemﬁéﬂiﬂﬁ celbmBntration of
2X9@S Wah WICEWIE &y | . The macrophages were .
reincubated for 30 n%]ﬁ?%wﬁ]’@é\gﬁgg%ﬁf (é{%BT n’é%rr%?g Withelis “pffetal bovine

ST TIERORF b jtekneas wasvaguletbyadtinghe g mios-well microtiter plates,

relipepalysaceharide, oh &ibeal 7:88, Sigma, Deisenhofen). _
iAfter incl?bating for 24 h (3%6(@??5(5@?@?&0% ?P] air) t Jég‘cr% g?/v%erlgsi%eéﬁ tg?/ﬂoved and
oG ARG tHalvif)4dr e WAtes thvissl a0tupeihatamsediere (37 °C). The

megTopeEeLkand fropesraiuséd YatibanalySafn s HeigHp aﬂ%‘rh@n@ﬁ? synthesis
S0

o AR B o esspsaasyanc o
coli (serotype 0127:B8, Sigma, Deisenhofen). After incubating for 24 h (37 °C. 5 %
CO; in air) the cells were lysed by freezing and thawing for three times, the cell
supernatants were recovered and frozen at —80 °C until analysed. The determination
of the cytokine concentration in the cell supernatant was effected by means of
commercial test kits (Duosets IL-1B, TNF-o. and IL-6, R&D, Wiesbaden) in
correspondence with the manufacturer's instructions. All investigations were
conducted three times. The influence of compound [l on the synthesis of the
Cytokines was evaluated in comparison to soivent controls (0.1 % DMSO in complete
RPMI medium) that were tested simultaneously. As can be seen from Table 1 below,
compound Il at a concentration of 100 Hg/mi 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.

fable 1:  The influence of compound !l on the synthesis of proinflammatory
cytokines in activated mouse-peritoneal macropages. The average

values = SD from three paraliel tests are shown. The effect of compound
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correspondence with the manufacturer's instructions. All investigations

were conducted three times. The influence of compound 11 on the
synthesis of the 25 cytokines was evaluated in comparison to solvent
controls (0. 1 % DMSO in complete RPMI medium) that were tested
simultaneously. As can be seen fromdlrable 1 below, compound Il at a _
concentration of 100 pg/ml effected a significant inhibition of the synthesis
of all thr(ﬂewrgea%%egagéokin S with th(—:-i effec.t on the production of IL-6 e
being marked the Strongest I TEHRET 2PReSRRANERE GIEBRApEERd I BrFolvent
the synthesiscof oinfianmvaaitny Pcytokifest#sgctivated rnoUSe-peritoneal
macropages. he average values SD from three parallel tests are show_n.
The effect of compound 9 Il was calculated as the percentage change in

Teglomparison to a solventlledftrol (‘error probabifitgF < 0.05, t-test)IlTest
IL-1p TNF-a IL-6 g RPf eddanete t (%) P52

B¢ feet—Contro
v S Yo

lenal. .1 =
/R P X P ey o3
8393-H-449 - 29.:92S 220 Compound 11 43 %ﬁ?é_ggc 267876 -69’“6{ %)

—

S

Conp pg/ml 65 72443 Compound Il 33583%% 110189 +21 22049%28' 30
pp/ml 87 1018 4-3253 Compound i 3%8%+7 10050 X109 7 23078 -27"

“og'*iml +72-462-3461 Imhibiti%n of-Cyclooxygenase and Lipoxygenase
Coigtlvnfilrl] Human WhSle Eloo'(% Heparftfiged humartwhole b%’_gd was 97
10@gethfor the investigations. 100 pl of whelé blood were addedinto each

yatrad

CDMEHL}?\%%@NVC“”“L?}%%' Iatc:_,GSc a.;rb‘,—rgg“,l €S :v;v’z‘.',‘,i’e 22518 T

30 pg/ml + 87 + 1018 | +3153
Compound Il 3789 7 10050 +19 | 23078 | =27
10 pg/ml +72 + 462 £ 3461

Inhibition of Cyclooxygenase and Lipoxygenase Activity in Human Whole Blood:

Heparinised human whole biood was used for the investigations. 100 pl of whole
blood were added into each well of 96-well microtiter plates. Separated plates were

used for the determination of the cyclooxygenase-1 (COX1) and lipoxygenase (LO)

~activiy as well as for the induction of cyciooxygenase-2 (COX2).

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 %) as solubiiity promoter. After adding 50 pl of
compound Il the tests were incubated for 60 min. at 37 °C. Subsequently, 50 pyl of
calciumionophor A23187 (final concentration 50 UM) were added to stimulate the
eicosanoid synthesis. After incubating for further 30 min. at 37 °C the microtiter

piates 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 COXZ activity the blood sampies (100 uliwell) were initially
pretreated with aspirin (50 pl in DMEM, final concentration 12 pa/mi) for 6 n at 37 °C

to nactivate COX1. Then compound Il and the soivent (DMEM with 0.1% DMSO),
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i0 used for the determination of the cyclooxygenase-1 (COXI) and

lipoxygenase (LO) activiy as well as for the induction of cyclooxygenase-2

(COX2). Compound li was diluted in DME medium (DM-EM) with 1 % of

antibioticslantimycotics solution and 2 mM L-glutamine (Sigma,

Deisenhofen) using 15 DMSO (finallgoncentration 0.1 %) as solubility
rdometer, After-adding 20.pi of compound Il the tests were incubated for

6Q min. at 37C. Subsequerﬁ@,%d ﬁ$8é|0%%?8%8bﬁ S Egfiression of
CedtrcentrdtiSriBerpMyarera et to stimslieithe @iedsanaidsynthesis:aiion 10
ndfier ineubatiogfonfthes 3R min @t 32 Qé‘%‘%ﬁmj%@b%%%sm‘/&gr? qygred as
dggc%t néuaged for 5 min. at 4 C with 1500 g, The plasma was pipetted o 0§

" Vg, 1
Frozen Al=80 %:aﬂ“ncfif‘g)ﬁgwgébg% brHBel8"sEdhe CO,X2 activity the

bloc" samoies 100 ul/welU were initially pretreated with aspirin (50 pl in
irPDMEMfinal copcentratiop 1 iml) for 6 h.at 37 C to inactivate COX1.
nThenl,}(’;cc)ﬂmpound l a@r%rﬁﬁeg S0 v%%t‘ ( NTER) %ﬁﬁyb.bf%kﬁtf\?%)ﬁﬁ{e”w“[- ') were
IrbpUEhYeR? BT ARIGEY fpr Aol G bf IXL. mioreédverstoiindéice the analysic
c@xpiession o 'GLO0 %2 25D of | ipopelvsac . cal rotype
0127:88, final,cong ga&igr%lo p/mglg vv@egrg“ad%}jégﬁglr%nblﬁgﬁ% Tor pgsteny!

a7 tRe pfél%rﬁaaﬁ s ‘86\‘%56% AR HBOVEEArY arsstared adth the
mBoGantirahatysediiimthelplasmmsampes THOB2,tRG re2 ad gystenyl 2) that
X | nyl-l.T) were. determined as par. rs for the C OX1,
L e B T I e e vk ik e vty of
C@“&B?&nﬁ“ﬁ’@ﬁ?ﬁd@ﬂﬁa@%ﬁﬁ,maﬁbcn@.C%!.)Tenybmmﬂ(mﬂieﬁaﬁ‘ﬁcacy is to be
redghTd200:Milein. Bagdpheitn)ner ysed D ﬁx%?gﬁ%%ﬂce%v?'ﬂc}i%%%gund I

. A C
manéjfac rers' instructions, it becomes clear from the results

I I BmdVPICBHEELS QP otE Ml 6T e AesUmnif-GBX Zamgiications
(cL@icTte anthityiafsCOX idernortheeibenhand. imbardhn/BRCEd i ENiS ombocyte
frum of effi s 1o be . regarded as extremely advantageous
a%%%%usg??r?‘ ﬁ%g %%é%ﬁt&oig%e% %&%Bgﬂ}ﬁo‘xﬂn &8 % ffects typical of
COX1 inhibitors, such as gastrointestinal complications (erosions,

Talgerationsherhemarhages s i theinhibitign pf.the thr @t%l T%B: and

aggregati(ﬁ? ed therefore not to be taken into’consideration.
The influence ot COIPEINNR B PIARs HiR S ey sesA E TS IT XBR and paraliel

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

percentage change in comparison to a solvent control.

Test Cystenyi-LT TXB, ‘ PGE,
pg/ml | Effect (%) pg/mi Effect (%) pg/imi | Effect (%)

Control 7227 9777 16773 |

| + 612 + 1389 + 944

' Compound | . 667 91 | 9115 | 7 2232 -79
100 pg/m! + 520 = 244 + 68

' Compound [l 2089 -7 09g3 +2 2626 -76

30 pg/ml +90 + 6658 . =503

Compound I 3557 -51 7825 20 | 3879 -66
10 pg/mi - 86 = 881 x4

Compound i - 5183 | 28 7278 | 26 | 5490 49
o | | f T
3 ugim | £542 | + 430 %
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PGEZ2 in human whole blood. The average values = 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

'XB7 PGE2 pg/rnl Effect (%) pg/ml Effect (ro) pg/m! Effect %) Control

7227 9777 10773 =612 1389 =944 Compound 11 661 -91 9115 -7 2232

-79100i/mlF9 _ 520 ~.244 ggl Compound [i20.9-71999 2626 -73 |

30 pgiml 90 1 m 6658 = 503 Compound 11 -.557 5 7825 20 3679 -66 10
- ug/ml =86 881 41 Compound Il 193 -28 7278 -26 5499 , -49 3pg/mf - 54
=xamplp 1.y Raatigrkaniplett ! Bhedaratigiiot-benzopyran-2-one (Compound II)

6,7,8-Trihydroxy-2H-1-benzopyran-2-one (Compound Il) 20 g (42.7 mmol)

6,8-his(sulfo -7-hydroxy-2i-l-I-benzopyran-2-one potassium salt 5 were
20 G D o B o RO BTG SPH b Ab-gagassm sai
werafasirredolingfthenprecipitated brudel poductwasdfiftered eff:and to 50 °C After

Ili ( iltrati % . g crystallizate wa flte_red off,

o Al Ehad sz sk o0 . B G TR glies o water
(hoyBEsiposifios saringziosme fiterandT3ERMRI complyaith trecuum at 100
°C: indlicgtionseef OmEAysep aind He&%ﬁ!ﬂ%ﬁkﬁ@f&?ﬁﬂgﬁisﬁd@%,1*1§Jah&Q3CNMR

1185 2 995)). Example 2: Isolation and Structure Determination of
conéa’]g/_ 1 1?5?11‘?0‘8&5‘??%?6@-fﬁy%%éﬁgdﬁyi{éﬁoﬁ%ﬂe( IEntesdiamisiande, 1181 -
1188 0tassium Salt of Compound 1:11) 15 15 kg of ground roots of

Pelargonium sidoides were percolated twice at room temperature with 75

1 and 40 1 of, water, respectively. The aqueous extract was
Example 2: Isolation and Structure Determination of 6,8-Bis(sulfooxy)-7-hydroxy-2H-

1-benzopyran-2-one Potassium Salt (Potassium Salt of Compound 1))

15 kg of ground roots of Pelargonium sidoides were percolated twice at room
temperature with 75 | and 40 | of water, respectively. The agueous extract was
concentrated to approximately 1/3, 7 kg of ammonium suiphate were added thereto
and it was extracted several times with a 3/2 mixture of 2-butanone / ethanol. The

organic phases were combined and concenirated by evaporation.

This residue was chromatographed over an HP20 column (eluent: water). The 6,8-
bis(sulfooxy)-7-hydroxy-2H-1-benzopyran-2-one  fractions  were concentrated,
adjusted to pH 8 using potassium hydroxide solution and diluted with ethanoi 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 171. The precipitate settled as a result theresf was redissoivedin

hot water..The hot solution was filtered and diluted with ethanol in a ratio of 1/1. The
settling crystallizate was filtered off, washed 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: CoHaK3011S, (468.55) found: C
23.08 %, H 0.70 %, K 24.85 %, S 13.9 % - calculated: C 23.07 %, H 0.65 %, K 25.04
%, O 37.56 %, S 123.69 %; "HNMR (DMSO-ds): 6 = 7.62 (d, J =9.1Hz, H-4), 7.03 (s,
H-5), 5.59 (d, J = 9.1 Hz, H-3); "CNMR (DMSO-dg): 6 = 162.9 (C-7), 161.9 (C-2),
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concentrated to approximately 113, 7 kg of ammonium sulphate were
added thereto and it was extracted several times with a 312 mixture of
2-butanone / ethanol. The organic phases were combined and
concentrated by evaporation. 20 This r(fzgidue was chromatographed over
an HP20 column (eluent: water), The 6,8-
is(sulfogxy)-7-hydroxy-2H-1-benzopyran-2-one fractions were
" Ebrictnitrated> ddibrsted t6pR E-cRing Potassitm hydFoxide-solutimnartt 3) 101.5
(Clifted with ethanol in a ratio of 1/1. The precipitate was filtered off and
suspended in water. Adjustment to pH 25 10.7 was conducted with
potassium hydroxide solution and dilution was effected with ethanol in a
T PetiecatinihThelpsiscifitity seitled asearesuliiigreeivassdis sQVeSsinis in 8,7,8-

t I splutie il refg and diluted with ethanol in a ratio
r%Wh%JLEEﬁ%%%SS%%ﬁ@JW@S |IPcerrgdg%#f’ﬁfa\évﬁé?{waﬁ%oofnme structure
RN SBRE d8T e g0, agom i e dpetitonting plenttatesialence:
calculated as the free acid). 30 Melting point: Decomposition starting at
216 C; Ce,H3K3011S2 (468.55) found: C 23.08 %, H 0.70 %, K 24.65 %.
S139% - qa?!culated: C 23.07 %, H 0.65 %. K 25.(31 %, 0 37.56 %, S
13.69 %; T&TRM 4SO<dQ : S =7.62 (d, J ﬂgtgﬂq H 03,

H-3); LUCNMR_(DMSO-d5): 6 (
161.9 (C-2), k2 44 TFAC-8), 1351 (C-4), 142.2 (Ci®o
115.5 (G5), 102.4,(C-g), 101.5 The acidic hydrolysis ofdrihydroxy
coumarine disulfaté,ggotassium salt results in 6,7,8- trihydrgxy coumarine
(cf. Example KkJ. For acfurther determination e strugtire ccompound ill
was derivatised according to the following-feaction sequence: 0 0 KO-So *

For this purpose the trinydroxy coumarine disulfate potassium salt was reacted with
methy! iodide in the presence of potassium carbonate at 80 °C in DMF to yield the
corresponding 7-methylether. After acidifying with concentrated hydrochloric acid the
reaction mixture was stired for 24 h at 50 °C, extracted with ethyl acetate and
chromatographed over silica gel (eluent: heptane / ethyl acetate 7/3): 6,8-dinydroxy-
7-methoxycoumarine. This was reacted with benzy! 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 85/5): 6,8-dibenzyloxy-7-methoxycoumarine.

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

benzyloxy residue in 6 position. Furthermore, the OCH; signal correlates with poth
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HO r."v C6'=coca H3CO O 0 H2CO /0 0 Flo CsHC M2U 10 For this

purpose the trihydroxy coumarine disulfate potassium salt was reacted

with methyl iodide in the presence of potassium carbonate at 60 00 in

DMF to yield the corresponding 7-methylether. After acidifying with

concentrated hydrochloric acid the reaction mixture was stirred for 24 h at

50 C, extracted with ethyl acetate and chromatographed over silica gel
Geluesyrimeptanicbetiy| acetate 7R5BSdinydroxy. 35 ..

bé—mg%xygfgld@asrir}e. This was reacted vﬁitﬁ bgﬁﬁ brOTIUE i tRetween the two
presence of potassiim cdrbSAR arld BoHdE ins ot mOMBa0aT and H.5
omenmctatape TOUMME. Ttggﬁ%ﬁﬁiﬁaﬁh@ﬁiﬁ‘iﬁ?ﬁ@”%ﬂﬂfm the
chromatographed over silica gel (€luent.td| efe P2th&n6legsis)derived from the
PECEBENZ SRYERBtADXYR dvRaHeRie20dED SUhSHLEOR RBUEHOHEE the < foxy

réstitarecoof posifich 35afineY it -dimensional agnd -
two-dimensional W&pe%ﬁ?ﬁﬁr@ g%eg%@ﬁ%&,géi 'R%’E@?SMF@I&@W 8.
between H-5 and one of the CH2 signals allows an unambiguous
conclusion of a hen yioxy residue in 6 position. Furthermore, the OCH3
signal correlategwitirboth .I', CH2 signals indicating that the methoxy
group isuosttianed between the two benzyloxy residues, i.e. in 7-position.
The HMIBC cq rr"’é,io,n,j__awén Op/ and H-5 as well as OCH3, as well
as between C§8 HA aSfwell¥§ 8-CH, confymethe substittion pattern
taken from the NOESY, l.gan beiclearly derived from the 5 preparation
sequence of theThvestigatéd Hervative and its structure that the suffoxy
residues of the" rihydro@r coumanne disuifate are bound in the positions 6
' ) 2( correlations 7 H3COs Sao020

Example 3: Plant Extract with. g Content of 6,8-Bis(sulfooxy}~7-hydroxy-2H—1-
benzopyran-2-one (Compound 111 |

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 extracted
once more with 2 kg of water as above and filtered. The filtrates were combined,
concentrated at about 35 °C and freeze-dried: 58.7 g (11.7 %) dry extract with a
content of compound Il of 1.54 %.

Example 4: Plant Extract with = Content of 6,8-Bis(suffooxy)-?’—hydroxy-ZH-ﬁ-
benzopyran-2-one (Compound Iil)

About 1.25 kg of ground roots of Pelargonium 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-dried: 90 4 g (7.2 %) dry extract with a
content of compound 11l of 1.86 %.

Example 5: Tablets

For the preparaﬁon of tablets containing 5 to 250 mg of the active ingredient

depending on the desired efficacy the foiiowing IS required:



9 HGY9HE Example 3: Plant Extract with. a Content of
6,8-Bis(sulfooxy)-7-hydroxy-2H-1- 10 benzopyran-2-one (Compound ill)

500 g of ground roots of Pelargonium sidoides were extracted with 3 kg of

water for 4 In at room temperature, The extracted plant material was

filtered off and extracted once more with 2 kg of water as above and

filtered. The filtrates were combined, concentrated at about 35 C and
freeze-dried: 58.7 g (11.7 %) dry extract with a 15 content of compound lli

of 1.54 %. Example 4: Plant Extract with'4 Content of
6.8-Bis(sulfooxy)-7-hydroxy-2i-i-1- benzopyran-2-one (Compound 1)

About 1.2xkepef;ground roots of Pelargonium sidoides were extracted

with abo@egg%%%}k\% of ethanol / water 11/ 89 (wiw) at 18df° 000 0
temperature. After firation the filtrate was concentrated at abo by’ C

and freef%qﬂ?iéffr%A g (7.) %) dry extract with a content of comm)gnd 1]

of 1.86 %:®irihiileisaTiblets 25 For the preparation of tablets cgptaining

5 to 250 m=efrikaastévesrgidrigredi,.nt depending on the desired e%gc%cy

the followigg istequired: Compound 11 200 to 5 000 g Cellulose E&Aﬁjer 2

0009 Corn starch 1 200 S Colloid silicic acid 80 p MagnéSilfh&earate

209 Lactose to 10 000 g The active ingredient is optionally ground,
Tsnisgrebgsiinnies ot theyagiuvantsnanh gressed ioaRsiRhaving,.
welahf 2530 ma.andadigmeter of 9 mm, respectively, in the Juvants
conventional way. At dosages %xce\évg’lmj’tlﬁ M tdﬁkﬁﬂ%ﬂnélwm‘gw 9 mm,
"SRR iVl tidiranesiieta WmmAtespestivelyxasedmessed bAeBHEL having a
vibigiabletoaingenidediuibig Upm coaling; 15

respectively, are pressed. If desired, the
tablets are provided with a film coating.



claims i Use of the compounds of the general for muia 1, R60 R'Qpp Rip
I wherein the residues RE, R' and R8 independently represent H or SOBH,
and 10 the physiologically acceptable salts thereof for the manufacture of| ovp wise
a medicament for the treatment or a dietetic food product for supporting
the treatment or for the prophylaxis of pathological conditions associated
with oxidative stress andior mflammaﬂgry reactions. 2. Use according to
claim 1, wherein the residues R6, R7 and R8 are hydrogen atoms. 3. Use
according to claim 1, wherein the residues R6 and R6 represent SO3H
and the residue R7 represents hydrogen. 20 4. Use according to any one
Cia .of claims 1 to 3. wherein one or more of the compounds of general
AfBfmula | are contained in a plant extract. 5. Use according to claim 4,
wherein the plant extract is an extract from 2$ Pelargonium species. 6.
Us? acc?rgllng to clalm 5. Wherem the@flant extract is an extract from
Pelargonium %8%%‘5\“30@ RFsBA dﬁf@"ﬂéﬁ%hy one of claims 4 to 6,
wherein the concentradn_of af_ieast one of the compound(s) of general
formula 1 in the dry conten plamt extractt is between D. % and " 'X)
lla, 16 8. Use accordin ne&f claims 4 to 6, wherein the
concentration of at least one fthe%omp%und(s) of genera; formula | in
the dry content of the pIantF’e@tract is between 0.5 % and 5 %.

|
wherein the residues R®, R” and R® independentiy represent H or SOsH. and
the physiologically acceptable salts thereof for the manufacture of 2

medicament for the treatment or a dietetic food product for supporting the

—

treatment, or for the prophylaxis of pathological conditions associated with
oxidative stress and/or inflammatory reactions.

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

(€8]

Use according to claim 1, wherein the residues R® and R® represent SOsH and
the residue R’ represents hydrogen.

4. 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.

5. Use according to claim 4, wherein the plant extract is an extract from
Pelargonium species.

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

1

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 exiract is between 0.1 % and 10 %,
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9. Use according to any one of claims 1 to 8, wherein the pathological

condition is selected from the group comprising diabetes mellitus type | LLOYD WISE
and/or il, inflammatory diseases comprising rheumatoid arthritis, asthma,

colitis 10 ulcerosa, Morbus Crohn, psoriasis, neurodermitis, infections by

bacteria, viruses comprising influenza, AIDS, viral hepatitis and other

pathogens comprising parasites, fungi and prions, artheroscierosis and

endothelial dysfunktion, ischemia, '-s néurologic diseases comprising

Morbus Alzheimer, Morbus Parkinson and other neurodegenerative

g diseqses Q&&g@@é@&%&g?%%ge%ses. 0. Compound of general

9. R8 represenbhydrogenngroRS sepssents SQ3H And,

formulal, R60 WHEFSHh thE résitiied 86 e spaRetration of at
indejfAfdeitsy Répresanipon 803 H A e physinlegicallyrcepptablfcn: o the
saltsgheragk-proyided that 6= R/ and R are not H at the same time. 25

11. Compounds according to claim 10, wherein Re and R8 represent
SO3H and R’ represents hydrogen, or R6 represents SO3H and R' and

6.and p7 represent
hydrogen. 30 1 Plant extract, containing one of more cﬁ t‘% %ﬁ’%&%ﬂmdm“
acco!i”d?ﬁéetéeél‘ 1§D OPUPEPIRABEErdaRRIesrdialites dlaimi Eyd/or 11,
whersfrathe plant exisaclsissancaEifeM RelHIRNIMLARREIES- ééqma colitie
Plant extract %cordln to claim 13., wherein the plant extract is an extract
uigerose 'Or[r?g?d Iﬁ)&n_, psoriasis, neurodermitis,

from eiarg()nlu
infections by bacteria, viruses comprising influenza, AIDS, viral hepatitis and
other pathogens comprising parasites, fungi and prions,
artherosclerosis and endothelial dysfunktion,
ischemia,
neurologic diseases comprising Morbus Alzheimer, Morbus Parkinson and
other neurodegenerative diseases or

cataract and tumor diseases.

10.  Compound of general formuia |,

11.

b
[RS)

RO

wherein the residues R®, R” and R® independently represent H or SO3H and
the physiologically acceptable salts thereof,

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

Compounds according to claim 10, wherein
3] 8
R* and R” represent SO;H and R’ represents hydrogen, or
6 7
R” represents SO3H and R’ and R® represent hydrogen, or
8
R" represents SOs;H and R® and R represent hydrogen.
[m + \r ey ot Fyiemg
riant extract, containing one or more of the compounds according to claim 10

or 11.



15. Plant extract according to any one of claims 12 to 14. wherein the in
concentration of at least one of the compound(s) according to claim 10 or o
11 in the dry content of the plant extract is between 0.1 %, and 10 %. 16. LLOYD WISE
Plant extract according to claim 15, wherein the concentration of a least

one of the compound(s) according to claim 10 or 11 in the dry content of

the plant extract is between 0.5 % 5 /c. 17. Medicament for the

treatment or prophylaxis of pathological conditions associated with

oxidative stress and/or inflammatory reactions having a content of at least

13. one B k& EwhpepEs s yereral tarmidarkas wefiped iayx 29 aim 1.2 00 ¢
S.H8aRistatie f%@@duct 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

14. compouadrac! gepsianprmIYlainee 4 agidglined in claim 1, 2 or 3. 10,
Pharmaceutical preparation consisting of atﬂlge%s? B%en of tHE Cdinoantesrfrom
generaPfSHtI& PaY8& ined in claim 1, 2 or 3, and suitable adjuvants as
an oral administration form. 30 20. Pharmaceutical preparation consisting

15 of@ﬂ@né%gca%ct aacccoorad%hrg_ to any one of claims 12 to 16 and suitable

adjuvants as an 6ral admfhiditafl 6. of claims 12 to 14, wherein the

10 concentration of at least one of the compound(s) according to claim 10 or 11 in
the dry content of the plant extract is between 0.1 % and 10 %,

16.  Plant extract according to claim 15, wherein the concentration of at ieast one

of the compound(s) according to claim 10 or 11 in the dry content of the plant
15 extract is between 0.5 % and 5 %.

17. Medicament for the treatment or prophylaxis of pathological conditions
associated with oxidative stress andjor inflammatory reactions having a

content of at least one of the compounds of general formula | as defined in
20 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 formuia
25 | as defined in claim 1, 2 or 3.

18, Pharmaceutical preparation consisting of at ieast one of the compounds of
general formula | as defined in claim 1, 2 or 3, and suitable adjuvants as an
oral administration form.

30
20. Pharmaceutical preparation consisting of a plant extract according to any one

of claims 12 to 16 and suitable adjuvants as an oral administration form.



