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DERI VATI VES, THE USE THEREOF AND FORMULATI ONS CONTAI NI NG THEM ql]gEéS EP 25
The present invention relates to novel hyperforin derivatives, 't
t her eof for wde/dasssat nent of depression and anxiety, as wel |l pas/HAI&03880
formul ati ons containing them Floweringjtops of Hypericum perforatum
contai n a nunber of cIasses of structurally different substances acting
directly orEYRERFQREIN,DERIVATINVAS I EREORRAND S BORMULAZLIONS sai d
conmpounds CQRR%AS$ Iﬁépfﬁ &in hyperforln and di meric flavones whi ch exert
ant i depr ess TVE—Hﬂg"HﬂXTUgytIC activities on animls and humans. The action
mechani sns of these conpounds are different: anti-MAO action, action on
serotonin rel ease, and benzodi azepi ne-like activity. prerforln which is
one of the main 'Ebﬁpmﬁ@fof lﬂﬁ@nrcr-aépmqliaetss akpi Al Hmzsaﬁr grin
perforatum ops has fcent ect ous .st udi es
refhget e L orhetaut 5 Pife stoahtiBE o 8s

whi ch nade |sh S |npor§ r antrdepréssant;
st udi es caraepﬂesgiohy ér'i'@ A@Mciéam Ve itihatast htaenokegmh@ahaans
serotoninm nmetic activity. Hyperforin is not very stable in the usual
condi ti ons ePnexinangi bheand conservatlon according to WO 97/13489
(Schwabe?, the h erforl content_J aP g aIcohg i c Q§tra%&_o
St.-Joln' s-wort ?Ys ﬁ%%r|% X% zero Feady affEr - AW we ‘“ﬂba?n
accordi ng tguv:97/ck3489askasorgier st@u@bﬁ@hﬂl?t mﬁ@a@ﬁ@CEﬁthhcas
constant content in hyperforin, extraction, purification and conservation
shoul d be acgmgodnz-iect1yoopE@nmgzcmyggn6@sa$rP@Tmnmmt;em:ar ri ed
out in the prese se of anti ,oxi such Vi t the esters

t hereof , sul f at ed°afi no PAFi ¢ eﬁr The ﬁ |ng¥§§?%Q%%cﬁ KYPer+38Fi n

makes ther ehpperdcihe @W@tﬁm oéndoamué@s_torfaawd&r whidhcakbrt

10 antidepressive and anxiolytic activities on animals and

humans.

The action mechanisms of these compounds are
different: anti-MAQ action, action on serotonin release,
and benzodiazepine-like activity.

15 Hyperforin, which is one of the main components of
the lipophilic fraction of Hypericum  perforatum
flowering tops, has recently been the object of numerous
studies which made 1t possible to establish its
important role as antidepressant; studies carried out by

20 the Applicant proved that this molecule has serotonin-
mimetic activity.

Hyperforin is not very stable in the |usual
conditions of extraction and conservation; according to
WO 97/13489 (Schwabe), the hyperforin content in a

25 water-alcoholic extract of St.-John's-wort falls nearly
to zero already after a few weeks.

Again according to WO 97/13489, in order to obtain
stable extracts with a constant content in hyperforin,

extraction, purification and conservation should be

A AR
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- Now hyperforin derivatives have been found which are stable anq HQEQ‘ENZIVE
as antidepressants in specific pharmacol ogical tests. The derlvatlves of
the invention have the following formula I: 10 15 in which Ris: - a
sat ur at ed or Wo&Hissat ed, straight or 20 branched, Cl-C22 acylpCarErap03880
optionally having one or nore substituents, which can be the sane or
di fferent f o] a tr
di - C1- C6- alky%g%%§% (%ﬁﬁkgggcg Q gggﬁﬁgﬁs 8? gﬂ%§b Q%, atlc or aronatic
acyl reS|duev1naﬂ5nmn|@mdrmharesaets mhbehmfhasuﬂﬁauy&ﬂAmimﬁeaoidgpre
substituents, which can be the sane or different, selected from hal ogen
atons, hydr oRy€- net hoxy, anino groups; - a glycidic resi due in whi ch one or
T Fdua el  SROUPRLGES OCONE) ¥y A0k LRI A ACHAEL. chOEOPBELC acY|
resi due" preferab & a enzoy of &rnn reS|du aV|ng one or nore
anino & al koky prepaﬁaEhEhCb2068rﬁﬁ&99h6ﬁ38&aEGE&EBQQEQ&&B@ groups.
"Aycidic residue" neans the reS|due of one su bound by an ether bond to

the hydroxy groupN@W th@erfnsin ortesdt Viakd g agégw haen ufonasy | wRiag,
being the 5 er Xy Qrou t ar optig aI met hyl at ed, or
acetyl at ed. gfer?égi% grgﬁgsgg?géacgg ?%gnnn chl%ﬂ?C %éﬁﬁﬁss %ﬁ@ryr
am nobut yr yl sp@c afi dokerzracdliidgmidioxybenxy! )THd | ABLDOXYEL,BRAMA | the
f3-glucosyl and f310 gal actosyl. The hyperforin derivatives of t he

i nvention cakibenbienaredewibh EGAVEHERSnAPTmEdEods for the acylation or
glicosylation of hydroxy groups. . For exanple, hyperforin substantially
pure o. an 15 extract enriched in hypé rin can be subjected to reaction
with acid chlorides or anhydrides of acids (R as defined above) in
sui tabl e sol vents, such as pyridine. t he ot her hand, glicosylation can
be carried out 20 using a suitably prat ed reactive derivative of the
desired sugar (ROH), for exanpl pyranosyl brom de tetraacetate.
According to a particularly co f the invention, conpounds
are prepared by extracting 25 Hyp ratum flowering tops with
carbon dioxide in supercritical conditions, subsequently partitioning

bet wee¥P sol vents and deri vat i fﬁfbrforin in the resulting extract.

~I

in which R is:
- a saturated or unsaturated, straight or
20 branched, C,-Cy, acyl group, optionally having one or
more substituents, which can be the same or different,
selected from halogen atoms, nitro, amino, Cq-Cg-
alkylamino, di—Cl—Cs-alkylamino, Cl-Cs-acylamino groups;
- a cycloaliphatic or aromatic acyl residue in
25 which the aromatic moiety has optionally one or more
substituents, which <c¢an be the same or different,
selected from halogen atoms, hydroxy, methoxy, amino
groups;
- a glycidic residue 1in which one or more
30 hydroxy groups are optionally alkylated or acylated.
"Aromatic acyl residue" preferably means a benzoyl

or cinnamyl residue having one or more amino or alkoxy



Leaves and flowering tops of St.-Joh _n's-wore, 30 separately or in mxture,
mainly as natural mxture, are extracted with carbon di oxi de ih0 DEC 2002
supercritical conditions under pressures ranging from 180 to 260 bars, WO
99/ 64388 4 wio@9/Ed3gs 2002 PCT/ EP99/ 03880 preferabl y 240 bars patleadsnzsso
tenperatures ranging from35 to 50C, pyeferably 40C. A lipophilic extract

i s obtai ned_containing about 50% of hyperforin. The extract contains

consi der abPE°HABunt s of xant hones, waxes, fatty 5 acids and triglycerids.
The Hyperforin pengentage tsssubsequeBhnlsy tmer easedueaeior e g siigad- furt her
aspect of the invention, solubilizing the resulting extract in nethanol or
in partial bguaduénusamcetbert rhdrd atd &9 akydnoxy hgroupe aol theéod -wi t h

n- hexane or al.iphatic. 10, hydrocarbons. The hydrocarbon phase. cont ai ns
Undesi red SABLEARBeSTTRR V8 FSTNe O™ { RETRPAFSPhiTHIE PhESE Fs TR wt ed

wi th about o@He?alPﬁ)dbeJW’?"réﬁ yaber @apd ghddr abbphahht1pydkesgnhers The
extract of St.-John's-wor ob%alned by concentration of the Iipophilic
phase can bt &5eayddtkdr. the preparation of the derivatives as described
above. The der=yatives of the invention exert no activi in vitrqQ on
receptors, whil rﬁé?ﬁﬁegarf{i AP AT vE I Wi voTOBREM-PRGRE St dse- r el at ed
strong antj gg?qsive 20 act WYLy - in Vvivo test_ iapil rats,

t he conpou%gg of the inventigﬁhhgcgkgﬁgﬁﬁdé hi gher ac?i&ﬁggbgﬁgﬁgﬁyperforin
and Hyperi cuamethamybeaxyl nethomet hexeginagngl , 2% -Ad uagosyilvoan@siR-t o

verify the aptidepressive effect, were.selected the escape deficit
deveﬂﬁpnengaE@§F°§ﬁg'the inhibition of the ethanol consunption in Sardinia

al cohol preferrirpg Hak ACH0NM 8grt 0aBRYeLS JNAME | DnddheI&t UESn 3R In the
escape deficit devel opnent test, the conpounds of the invention have shown

a hi gher aprepetgdt harct heokvenniertt aceshadd dvmctiei agytanpanalde with
10DEC ZgOZ M0199[6438 ECT/EP99/03880 5 that of known nedi canments such
as i mi pranPnéCoryehiteT &5t RYLHPEYarF T T ened and subjected to nild

short, unavoi dapbe ebgehpi&, ShgksrfOFiR0 JHULtERe s )ﬁuﬂéerw-fagw hour s
| ater, animals are tested for their 5 ability to avoid the sane stimuli on

t hei 5t ai | extiraca setwached | Anwhinvipesfoapa | campéssi Isvdjeatest & t he
aver age makes 26 escapes out . qf 30.stinuli (naive controls) m@@g an
ani mal  subf &8&f&d“fo BEEET ei‘?lgnl G hBRAEST- BSESC%{%é\émflé%%orﬁfr ol o_%
Hyporeact i ¥kt ysi nAUGRd dd ied Nepover t eat sdeespnet sbakenpkaceuch = S
pre-t=Bated for 1-3 weeks with anti depressants such as i m pram ne or

f1 uoxeti nepyFAdioenpounds of the invention administered - to rats one hour
bef 1€ SXPOSUr S0 SIS QUIANEARNL SLLERE SOLRR 0L IEReRIE A BRI 1 VLY
1-2 geeks. using a suitably protected reactive derivative of the
desired sugar (ROH), for example «a-D-glucopyrancsyl
bromide tetraacetate.
According to a particularly convenient aspect of
the invention, compounds I are prepared by extracting
25 Hypericum perforatum flowering tops with carbon dioxide
in supercritical conditions, subsequently partitioning
between solvents and derivatizing hyperforin in the
resulting extract.
Leaves and flowering tops of St.-John's-wort,
30 separately or in mixture, mainly as natural mixture, are

extracted with carbon dioxide in supercritical

conditions under pressures ranging from 180 to 260 bars,




- For exanple, treatnment of rats with conpound | in which Ris acetyl vyields
the results reported in the followi ng Table: 20 Table - Antidepﬁe@@:%@
effect of Hyperforin the acetate in rats in rats in the escape ?h a
2 week- pretwetsysBgbst ances Dose ng/ kg Nunber of escapes - Hyper/Epyog3sso
acetate 6.25 12 6 2.8 25 Hyperforin acetate 12.5 17.3 1.9 Hyperforin

acetate 25. tract aé%’.ap eﬁéfg %b GORY | Cofxd L AC L dD0D12: fig 2 HRREr | CO

hexane- 30 e controls 2.6 0.7 Nalve contr 23.6
1.2 1 0 DEG 2EI®AND Qﬂn‘eﬁﬂ%ﬁﬁﬂ{@@@l 038801GpSpatilsti cebctanaaa:ltysu$
Kruskal -Vl li s non paranetric ANOQVA KW= 13.462 p = 0.,0012 peri cum

al coholic eﬂbrt%fcltne&nd:%{éf&t‘?%’i‘t v%oﬁaP{-}ehkaBrGTrSnHyﬁ@ref (?r}‘ifrFaaﬁfet at e

25 nmg vs naig Eﬁg\R p n.kh t du
al cohol cons\tﬁ)?rlpet%ilgrr? :\Aﬁd%& |a ra%go‘?%/\%%cﬁtfl %aglﬁﬁlgﬁg%x g’%x{?%pr (eéséstq-{}’n and
anxi et §) acewidisngahd pteﬁ;gdy&emk{nom’rhe | siyeeafonrn tpeddemtu@sucis of

the invention induce, after two-day adm nistration, a 60 to 75%decrease in
al cohol conSHRREBIEALT ¥ dsiedTedat FCLERDAT eBOWRt FUEBREFORSPERe OF

ds of. b f :
ES?SO;& Ztlon k{:g:)sqélbgzslklt glgl e? 58{9?%3%%&. %‘rg?e%e&ﬂ@#gab%e colr?'pounds

of the invemduarayle for mubat echaxtizQflty ged@iedusapavkesnetrille and
controll ed-rel ease formul ati ons. The dosages of conpounds in the
f or mul at i on€XFRGE M rFER othe FFlyéicdosel ih Rheexaral ororitdidtds and

up to420 co ol feg?yle I t he
preferr%ed doggrb%é}a%%%o mﬁalh%erljl)%%éeaeéi al E%ﬁgléejéaér%%s repl)}orﬁnsscf'
her ei nbel owsdﬂstﬁdc&tge thechn\aart | oemodvedr eaher Heirighi lx@nphasé -is

Preparati on of perforin-enriched 25 extract. 10_kg of bi omass of
Hyz~eri cum [Ser uti: BRe ABQYcBBd DT dVRGUTS 1HE tYlaééfé’du‘?Edr éHidht ed

bel ow, in a%g%%tg aﬁybgacaksehsf.ora;ﬁém%r LELACa s 03%, SR, N Lo

separators pericum per oratun1 owering tops ne anlcally
dried, afterobmiﬂrmzi iBg, caicent eapesat of ethet 1abopRibOE, paeeexdanudsd i nto
cubes so as to break 1 p D E C 200z

15 used for the preparation of the derivatives as described
above.

The derivatives of the invention exert no activity
in vitro on receptors, while being particularly active
in vivo, exerting a dose-related strong antidepressive

20 activity.

In an in vivo test in mice and rats, the compounds
of the invention have shown a higher activity than
hyperforin and Hypericum ethanolic oz methanolic
excracts.

25 As in wvivo test to verify the antidepressive
effect, were selected the escape deficit development
test and the inhibition of the ethanol consumption in
Sardinia alcohol preferring rats according to models
known in literature.

30 In the escape deficit development test, the
compounds of the invention have shown a higher activity

than the known extracts and an activity comparable with



WD 99/ 64388 7 PCT/ EP99/ 03880 cells and extracted with C02 in sgph:r Eﬁiiﬂhéal
condi tions under the follow ng experinental conditions: - tenper ID

in the extractor, 30Cin the first separator and 20C in the second
separator; WovoRiggsure: 240 bars in the extractor, 100 barspifipbitfyader St
separator and 50 bars in the second separat or. The C02 flow was 10 L per
m nute for 45 mnutes. The extract was  concentrated in the second

separ at or, SRFr e85 ﬂfﬁﬁ%‘f‘%ﬁil‘ﬁ?'@‘%EﬁF iSPthe? § e qELRTEIRE 1 i *Tnd 49
concentrat d den t%&vfé' 2 gé‘ 84: ¥ E&jé&&e@r%%e”ﬁl'ﬁa t hehgeond
separator is solu Tsed in 30 of nethanof and this solufion 1's

extract ed wiridvcidables lelbdct-iexaskocRse Bexansophade i s(rumeHdestwashed
with 98% 15 met hanol usjng hyperforin as marker which should remain in the

met hanol pRESAtYTHOWexBREXBhastE 8% r 8RATEd SWR R as eShe L ofBF ndd et anol i ¢
ones afe di 'Bitﬂcir%‘ i Q8iL Qf el Ghe and; SletoﬁaQ:t %%% %8 0%804- of

n- hexane. The cortbi hed®hexane phases are ecol ouriz

charcoal , dvitechtaver NA290d.cH hescapaceant rm@a&tdbé VAC Lt abna the
terrperature not above 4 0 Cto an oil . 0.22 kg of a vvaxy extract are
obt ai ned, Wé&ﬁri?@ean"ﬁ%‘fﬁﬁ 2% RRSARST | rPUé'ontOLfnt 3OEx AR - QARSI s of

h f f f bt d
Bl o 1 It ahe )G Shefedt IR, Snited® Ao el e Ly B
room t enpemnaikg=e. 1 TheeseapkkoNHE chrtkels by HpﬁotbaxammEtyO%&E:@

hyperforin Rf: 0.24; acetate Rf: 0.49). After 24 hours the reactlon m xture
30 i S Qi | utyd 54 hP%aT BESAndosst MR SRKR L 3FE heRakatst e Th3aated (3: 1) .

Sotuti on Ar gy oS RS e L BhbUEEL s, BR5HL ncT R RS
(Na2SQa) arﬁiwmr&tl ODhet hembe&me dfs phei thednby oahratmingseplyd on a

silica gel colum (ca 30 g), eluting first with petrol eum ether_ to renove
fats, then Qi AGtRexane- RORE PRIPLR SEERSHT St h otjthre éHi‘?p‘fRFrfEP%]t%lrts 5

to be el ut 4 o] [
col our | esseég:asetsss3 8%‘/‘!%%0%@ Mﬂ%%%g%) af{at?%é%l\}ﬂ Eto? e??l aw 35 m:
1779,19 732)telfif0, wAHSY, iBA4enhdi3ddd Wheh33e -tk marit 1HsNME {&fedv/Hz,

CDC13): 5.03 (br_ s, 2H) 5.00 (br s, 2H), 3.05 (dd, J=15, 7 Hz, 1H), 2.87
(dd, J=15, fA% 1-FyweekSo (s  OAc), 1.66-1.S3 (br s, 8 x 3H), 1.08 (d,

J=6.5 Hz, 3H), @38 éﬁams.w-:, Q83 tofbnt) =6¢ Srkés 3ech compound I in

which R is acetyl vyields the results reported in the
following Table:
20 Table - Antidepressive effect of Hyperforin the acetate

in rats in rats in the escape test with a 2 week- pre-

test.
Substances Dose mg/kg Number of escapes
Hyperforin acetate 6.25 12.6 + 2.8
25 Hyperforin acetate 12.5 17.3 + 1.9
Hyperforin acetate 25.0 21.2 + 1.3
Hyperico alcoholic
extract 1000 15.6 + 2.4
Hyperico hexane
30 extract 600 16.9 + 1.2
Ed controls 2.6 + 0.7
Naive controls 23.6 + 1.2



15 Exanple 3 - Synthesis of hyperforin 3,4,5trinethoxybenzoate A0sBEQLtZBn
of plant extract of Exanple 1 (1.0 g) in pyridine (4 nL) is added with
3,4,5-trimet hoxybenzoyl chloride (323 ng), and the solution is stirred at
room 20 t enp@Oe@rI8sf or 24 hours. The reaction cannot be checket/Erysr03880C,
as the starting material and the product have a very close Rf value in

different s IS, r I m xt L W .
extracted\J%%?%&géﬁ%%f-H%%%%%ankture Eé%%?g #ﬁg§g?ga%$%mﬁ%§£%ﬁ$§rﬁ%shed
25 with di | reavAH®Y satureszdp NaHOO80(2ashi ng with saline solution causes

an ermulsion to form. After drying (Na2SQOa). and evaporation, the residue is
purified by BROMEYYraptohehia exrraatgandcol um (ca 5 g), eluting first

W th petrolqvg& e , then with 30 he e-Et OAc 95:5 to

obt ai n hyper or%?t%}f%rlg?ﬁg)r}%g%é%%%e (317 ny) as a cé’%@ur" ess oil.

CASH6208~ MNyS&rfordi®) &r&c&:2002 M@ 98! 84388 PCT/ EP99403880 9CI - MS: 731 (M
+ H+IR (liquidilm: 1732, 1660, 1634, 1589, 1465, 1331, 1153, 1130. 914 cm
11H NVR (200Vad¥e COAP) : 7 . 27 (s, 2H) ,5 . 04(bP<8.02:-i) ,5 5.02 (br

s, 2H), 3.86 (s, Q 3 S, =2 .. 3..10(d =15, 7 1 . 2.92
(dd, J=15,7 Hz,M;‘,q ef?%es'-‘%géffbr&?, d%%ﬁ)%%lg?s#a&%lza, ?“%‘Hy?nl.m
(s,3H), 0.99%fdsadabndaHzratid) (Exaapl eid anCoaidek t alfl elepre@atiaini 884

t heproduct of 10 Exanpl e 2Hyperforin acetatel00 ngSoy

pol ysacchar i 698 Y5 MpGesslinhkEe sPEPERTLEER BoxyRevhy ieel 1 L @508r80ny15
SilicaB, 50 yvi ol jdones. 0QuuiA iu - _
steargﬁ%o.g%%%%b&%?%%&%&%r5¥§p?§%yl‘neth%ﬁ%%llu 5%§§J7S%650r two-day

Tal c2. 75nyTid & nde thHoxicel. 2angTgd acebi n0z545ngRekyeasbat e 8002 25smEEd i ron
oxi del. 00ng 25 . 1 WD 99164388 CLAIMS 1. Conpounds of fornula_| 5 10 in
which R is: QYRsSUTPHED 2bpal PCTREPOD/ U388 compsaed: #LEF 6PRHASABUr at ed,

strai ght or bra”?f‘rﬁéj’ c%%[?%%%h&cybfgrf’ u%)“loné'ahy Pavizigg9e .2y MpLe
substituents, which can be € sanme or different, .
soft-gelatin capsules, hard-gelatin capsules, tablets,
15 suppositories; preferably the compounds of the invention
are formulated in soft-gelatin capsules or in
controlled-release formulations. The dosages of
compounds in the formulations range from 5 to 50 mg per
dose in the usual formulations and up to 200 mg in the
20 controlled-release formulations, in this <case the
preferred dose being 200 mg per dose daily.
The examples reported hereinbelow illustrate the
invention in greater detail.
Example 1 - Preparation of a Hyperforin-enriched
25 extract.
10 kg of Dbiomass of Hypericum perforatum are
extracted according to the procedure reported below, in
a 25 L extraction plant for supercritical gas, equipped
with two separators.
30 10 kg of Hypericum perforatum £flowering tops
mechanically dried, after collecting, at a temperature

not above 60°C, are extruded into cubes so as to break



15 sel ected from hal ogen atons, vitro, am no, Cl-C6al kyl am no,

di - C1- C6- al kyl am no, Cl1-C6-acylam no groups; - a cycloaliphatic18r0%}3qgtic
acyl residue in which the aromatic noiety optionally has one or nore

substi t uentwo 9oligh can be the sane or different, 20 sel ect edctEes/dzasogen
atons, hydroxy, methoxy, am no groups;-- a glycidic residue in which one or

more hydroxy .groups.are_optjonal Ly, alkylated or acylated 2, ounds as
claimed in %qlgl%{n%%ﬁﬁéf%che swiéhse é’cftler%j Tt dce lycfa,gl n%%%%?g?%ﬁcet yl,
butyryl, arifidwitoHey|foDrewiAgbergyLimbhtaRt Rexybenxk,: trimet hoxyci nnanyl

, f3-glucoside and !3-gal actosyl . 3. Extract of Hypericum perforatum
cont ai ni ng a compotif@Petrasklaiens 456F 20 I, eE5AFHe?r as36°& mad theclaim 3

obt ai nabl e hy process which.c i ses.,a) _extractin ericum perforatum
flowering t Sy 3gparaccy ?n?z\(fgg‘;esh%s%_h? ﬁeﬁﬁﬁgzﬁﬁEgﬁgﬁ)’E'P%/ 03880 11
supergitical CR;pbdssebabi biaai maddeihi prEhiekteaexbi-act; o opasd epna) in

acrueous nethanol or acetonitrile and extracting it with aliphatic
hydr ocar bortshe FigstlisepangtoheahgdsOphikisciphabe skchndasepazagor.

count er-extracti i ith aliphati drocar bons; d) concentrati th
Iigophilié phang%%;Engégfﬁblgﬁﬁ éghc nﬁﬁﬁe@*qéﬁﬁs%gﬁ SéfmTfﬁu%g Eacfive
derivative ®fe acREOPEHAC)gs Olcpfciit RRAESUGAr .t HO Whaekeln Repsrasodeli ned

inclaiml. 5. Pharnaceutical conpositions containing as active ingredient
a conpound vdfexdad nBost2 watean PREFABE dyt ctlé nyegetablen mafiid Waswith a

suitable carrier. 6. oupnds af fornula ~ as ar_tidepressants, .AAIl.A
2 'n AD A6, AP RISTSEE AR08 SaREAS SEazatr Mrd GRLEIEE pRecett

(#. #. <<| | <s3r<trel X%é&%&@“%é%é@éééf«f@IOpQ@Q@Qfl‘i?gé’é’??i?r??%?.’&??%p@?IOIO?IOO??
?~?0p?xx?8?| | | ?x?| p?Xx??x| XxXx8??8~<| <~<8xx8px8px8pxp?Xxp?8p8px8p<8p>8x8x>8xXpx

8p| 8p>8px pXISEESBPS p8PE p FHSX PSPBPBKPO| 20| FHYCIash i 81 882282873 78?2 82772
?88?78?78???p888?777? 2%%;?~????~?>>????<<<<<<<<<888888<<<<<‘“|<p|p|p~p?pp?p?p
X<X<X| ?<?X> P07 7?7<<??8XXX~XX8888<p<ppppppxX~????2pppPPPPPggx88x8x8x8x8x
88888x8x88888x Bxpiex X 8828388 X Bxprxxx 88BFBBX Y YBBX VMRS 7<% i@ @Ss %

15 methancl using hyperforin as marker which should remain
in the methanol phase. The hexane phase is removed
whereas the combined metanolic ones are diluted with 0.6
L of water and re-extracted with 2 x 0.6 L of n-hexane.

The combined hexane phases are decolourized with

20 0.3% charcoal, dried over Na,S80,, then concentrated
under vacuum at a temperature not above 40°C to an oil.
0.22 kg of a waxy extract are obtained, having an about
70% hyperforin content.

Example 2 - Synthesis of hyperforin acetate

25 A solution of 12 g of extract of plant obtained in
Example 1 in 48 ml of pyridine is added with Ac,0 (9,8
mL) and stirred at room temperature. The reaction is
checked by TLC (hexane-EtOAc 95:5; hyperforin Rf: 0.24;
acetate Rf: 0.49). After 24 hours the reaction mixture

30 is diluted with water and extracted with an hexane-ether
mixture (3:1). The organic phase is washed with diluted

HCl, saturated NaHCO; and saline solution. After drying
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8x8xxx|x~x> 788 <<<<<<<<<<<<<<<<<<>>? 008 888x8x8x8 88888xx| | | <<<
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107! &<1092Z&1¢) -rhqvﬁio‘@f&o( Mz 163EZ&) ()s 103 178 (2n)!,S 400K Z8bE) s~
N<PE: ! lf"lO%BB&:( -Flf"10%BB&'() 9, ST#1093B3B& () - L$310%B&f()‘y
109B&' ()-$ 2ODB& )08 (dd, J=15, 7 Hz, 1H), 2.87 (dd, J= Hz,
1H), 2.22 (s, OAc), 1.66-1.53 (br s, 8 x 3H), 1.08 (d, !
J=6.5 Hz, 3H), 0.98 (s, 3H), 0.85 (d, J=6.5 Hz, 3H).
15 Example 3 - Synthesis of hyperforin 3,4,5-
trimethoxybenzoate
A solution of plant extract of Example 1 (1.0 g) in
pyridine (4 mL) is added with 3,4,5-trimethoxybenzoyl
chloride (323 mg), and the solution is stirred at room
20 temperature for 24 hours. The reaction cannot be checked
by TLC, as the starting material and the product have a
very close Rf value in different solvents. The reaction
mixture is diluted with water and extracted with an
ether-hexane mixture (3:1). The organic phase is washed
25 with diluted HCl, saturated NaHCO, (washing with saline
solution causes an emulsion to form). After drying
(Na5,SO,) and evaporation, the residue is purified by
chromatography on a silica gel column (ca S5 g), eluting
first with petroleum ether to remove fats, then with
30 hexane-EtOAc 95:5 to obtain hyperforin
trimethoxybenzoate (317 mg) as a colourless oil.

CagHgyOg, MW 730
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1 DYL0% ! s/ & \aft XPAValst & GedyfL 1979 (L1 10 & )oPLA% &) o
5 5.02 (br s, 2H), 3.86 (s, OMe), 3.82 (s, 2 x OMe), 3.10
(dd, J=15, 7 Hz, 1H), 2.92 (dd, J=15, 7 Hz, 1lH), 1.66-
1.53 (br s, 8 x 3H), 1.13 (4, J=6,5 Hz, 3H), 1.04 (s,
3H), 0.99 (d, J=6.5 Hz, 3H).

Example 4 - Coated tablets containing the product of
10 Example 2
Hyperforin acetate 100 mg
Soy polysaccharides 18.25 mg

Cross-linked sodium

carboxymethylcellulose 13.50 mg
15 Silica 6.50 mg
Polyvinylpyrrolidone 5.00 mg
Magnesium stearate 0.50 mg

Coating:
Hydroxypropyl methylcellulose 3.7 mg
20 Talc 2.75 mg
Titanium dioxide 1.25 mg
Triacetin 0.75 mg
Polysorbate 80 0.25 mg
- Red iron oxide 1.00 mg

25
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10
in which R is:
- a saturated or unsaturated, straight or
branched, C;-C,, acyl group, optionally having _one or L
more substituents, which can be the same or different,
15 selected from halogen atoms, nitro, amino, Cq;-Cg-
alkylamino, di-C,-Cg-alkylamino, C,-Cc-acylamino groups;
- a cycloaliphatic or aromatic acyl residue in
which the aromatic moiety optionally has one or more
substituents, which <can be the same or different,
20 selected £from halogen atoms, hydroxy, methoxy, amino
groups ;
- a glycidic residue in which one or more
hydroxy groups are optionally alkylated or acylated.
2. Compounds as claimed in claim 1 wherein R is
25 selected from acetyl, monochloroacetyl, butyryl, Jc
aminobutyryl, p-aminobenzyl, trimethoxybenxyl,
trimethoxycinnamyl, R-glucoside and f-galactosyl.
3. Extract of Hypericum perforatum containing a
compound of claims 1 or 2.
30 4, Extract as claimed in claim 3 obtainable by a
process which comprises:

a) extracting Hypericum perforatum flowering tops with



L0@Y0% ()-' @UW0%& ()-' @YA0%& ()-' f#310%& ()- YI0%& () - 3%d0%p( het 202 2
21 2" 2#2G@2M2 R34
1! @09 ()-' @Y0%& ()-'"' VU @Y% ()-' @0%& ()-' @YA0%& ()-' 0" V$URY
27202p2q2r 2N NBY64388 PCT/EP99/03880
1 @%0%& ()-"" V$0/@0/<100/&' ()-' @YWOYR (L)-' @0 ()-'"' VS% @Y40%&' ()-' 2222
2222kQ34 upercrltlca
' VSY@ Y00 () - @O0 (? @o0%& ()-'"' VU@ 0% ()-'"' @Y0%&' ()-' 233(
3)3I\/BT3 kbt @ %e0Vebi) iz iared 0be (L)Lpo@%lam e(:}tra%@@@&owem)a) @ 0% ()
- @0 ‘g%@ 3a3~333333 V\#4@°/<10 %LOO/ fﬁg%om ' Q' V$°/ % 0%& ()-
%10%& ()- 2 AR Y an° ROEE @ %
0%& ()-' @%PYEhk)1c’ p@g@c@gg{@ng)- 33333344kL 4' V$%@%10%& () %10%& ()
" @OA0% () - T VSUQY 9809 () @YA0%& ()-' 444441474 4t U4' @%10%& () ' @%.0%
& () - %y %408’ ()dnw%@%em (hafd@ﬁz&ﬂ%&c() -PI@9E 09BN - ' wdter and

4E4JAMINAC4h4] R34@) 94 0%& 94098 S 94.0% 94.0%&" @94.0%
& ()- ww‘&?&?ﬁﬂ%ﬁﬁkﬁ%ﬁ%@@%@ t’}th( %7% &%% dﬁ(yj‘f& %%‘-I%& ()%10%& 0

o A0 () s5440AL4440RZ1 NS QABME Y TRAIE () @Y% {)- Vsv@
y% 0% () - WOk ()-"444442440P14 00 ()" @WO0%& () - @'0/&0%& ()-""V$%
@0 () -& 1y 0¥eatng @ vheYRconcestsdass from step b) with a

o Raaoa g () QU008 L1, VEOLGD) 1 QORI . Ga0se ) Ve

S95(5) §* SkMIAGKHUAQYE ()~ a5 VRN HRQY&N( L1 @PE0%E () -' @WO0%& ()-' " V3% Y4.0%
& ()-"*5-5.5/50545Ca5c5vU4 @ s10%ml) m& ()- @ 10%ml) m& ()- 109%4) & () -
10%81) && ()510' 18hagma@utdess (¢Omﬁb5m5x§55+6|cpn\w4n@lg 18sv@ttive@

@*F10%l) m&. 10%m) m& @10%m) & ()- @ .
10%1) m&' ()* ’%EFQ(}( 9588|7 : S?ﬁé’é“f‘d (a)”“@@ %&% %Wﬁ{l%?@f“((%a-c@ of
(:'10% %& (¢1&8 @ éOWmlH&aé&ux@JralQ%m%&&s(dltablelQ:‘l@é%&e(r)

829| 9k9l 9nBN9t 99zY8 @O% & () -- @B10% & () - - 109409 0% y10%& () -

'1099& ()6 @ (: CoopRpnds- @ogormulp| Izv8 antidppnesgantsy ,, #10%l' d& ()-g
,#10%1' d& ()-g }, #10% i & ()-g @10 & ()- @% 10% & ()- :Z;; %<| [:2Y8
,#10% ! & ()-g ,,#10%d' d& ()-g ,#10%' d& ()-g , #10%"x& ()-g ,#10%' n& ()-g
@, #10% & ()-g Normal " "Headi ng 13]c" "Headi ng 23]c" "Heading 33]c"

"Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph Fonto Y& (./2nm6%>@DFHILNPR #c5%}

Y" UR* +e. 12MR22° 3334: 4h4444 5*5c5+689: %<6Ti mes New RomanAri al Couri er New'h
Root Ent r yWor dDocunent I"#$UR' () *+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~



