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METHOD FOR PREPARI NG FMOC - BASED HYDROLYSABLE LI NKERS
CROSS REFERENCE TO RELATED APPLI CATI ON Thi s

wa@ppbioewmsi on claims the benefit of priority toPda/BP2008/005191
provi sional application Serial No. 60/937,125, filed
June 26, 2007, which is incorporated herein by refer

COMBINATIONSNt i IGFY. AYRSOARETIVE ! NV@UBQTKNedEs WITH

. . 5 .

present TNVENMtTOm Tetates to the preparatiom of

ESTROGENS ANDNRMHEIRNUSE ! IN UFRIEIITREATMENT OF FEMALE

modrfTcatt om of proterm and peptide drugs. BACKGROUND
SEXURIE DYSEFUNOY IPNS peptide and protein drugs are
—stort-tTved and ttrave often a short circu latory
half-life in vivo. Considering that peptide and
protein drugs are not absorbed orally, prolonged
mai S EhATES of therapeutically active drugs in the
circulation is a desirable feature of obvious clinical
I npqHignewentidratdorisdrnge ast oAt atioar of Blilsstamtes acting on
clinical properties of protein or peptide drugs is a
periphédrat aloed eircaraticn with erdtabiée dstasgens itheelareeuseful in
e.g. polyal kyl eneoxi des (Roberts et al., Advan Drug
th&etreatrent 59F 4éaua? D functiops! BssocizteddadtH irsduced orgasm
Pol ysialic acid (Fernandes et al., Biochi mBiophys
andyor idsdfficieabvagiallR®rjoatiatexT herestivie imgredieylts have been
et hyl starch. The nodification with poly(ethyl ene
sel¢oted frqRESH nteacdanarinsoand diteapaheke.orHewtraets containing
nodi fication of proteins with PEG of ten leads to
theaguas iwell dds fflevaamidsi €xerting fee speciféc rmntiFpévosipdradiesterase
alternative systenms were devel oped all owi ng the
activityasdblee cornpinationf of hthese ysubstanaes ipr onedrpamated into
pepti de drug using hydrol ysabl e or degradabl e chem cal
suitatiter forpugiagicris, 100beuapplied 201 fémalaogesyitdier sopmprising
WO 06/ 138572). The protein-polymer conjugate can be
excipjended aiding pra;p|i£gabadrpﬂim aofi ihey agtivée ipgradients and
can be released fromthe conjugate via a controlled
condribetisgnte Hamprovingsorgasmi andosespas perieovance as well as
_ pharmacoki netic properties of the drug can be obtai ned ’
indueing deske., Bi oconjugate Chem 17, 341 -351 (2006)).
Ther ef ore, WO 04/089280 suggested the use of a o
hydidli§ saveatiopcoonaesns camparitioreneemprising 8 eaabination
specification are incorporated by reference.) Tsubery
of esubstanges melinghem peripherad b_lémsislqnct(la@mr) ywith vegetable
denonstrated a hydrol ysabl e PEG |inker for )
esfigrgens.i zhbeorcnppsiienss ohadee dAveRtiopnparg ouseful in the
fl uorenyl met hyl carbanmate) group. A fluorene group is
treatmenrty ol (3eXKaleidyfopetipnsniassamigtad gwitihgeduced orgasm
N- hydroxysucci nimde, which is further reacted with
ar}%pém icignt yaghal)luppeafiothd proteins by their
am no groups. }-E ver, the synthesis of the
hyd QuRd oh ke INVeREANMAL - FVB- OSU

9- Hyd hyl - 2- . . C e .
amThe BOATBE 41 Boos speciie eapability A0 fuksieation, of different
N- hydr ox fc,ucc' nimdyl carbon ate),, suffers fromlow

origig NG HSTERibhels FetpUaSENBUe BYbIRHR IRean sneEREnnaly larger
nufhb e Rl ey W eV eb B PSS ik cunleorelations. A
9- Hyd t hyl - 2- ami f] i th | ei m dq .
Seﬁ'ﬁ%‘ﬁ%ﬁ@&?ﬁoan h‘&ﬁh?%’e tel_uo qer}rh%/svrgt eﬁ;;gﬁngs:éagw?jd integeourses,
affetis s qg?gcle' riﬁ?m SetreB'ff\}vg%ér?,nw?{ethg? i(r?_ly%%léoa'gré or after the

menopause. These problems, which were ignored until a few decades
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position 9 occurred. Thus, an inproved synthesis

containing an additional step for protection of the OH
w@emapoisdas devel oped. SUMVARY OF THE | NVENTI ONPdTEP2008/005191

present invention provides a nedv nethod for the

synthesis of a com pound of general fornula 1:

qd ftSr‘THhRuilél WeigRdUis [P bthet |F€a§(ﬂ€§ I@ﬂa %wraugeas@éd with the
east one of poSition 1, 2 , 3, 6 ,

faﬁﬁllyndobfbrf BetdhaXks'to thé dcﬁﬁérﬁad)f %?héhneﬁﬂarﬁ:l?atlon and to
N-rmal ei mdyl -noiety. In addition to being bound

théamtﬁ@dju&tubheoeovﬁgyadtmé E0bBtaicds Ny the treutthént f male
bound to radical X in at | east one of the avail able

impoiehcen 1, 2 ,3, 4, 5, 6, 7 or 8 . Xis -SO 3-R3. R3
s selected fromthe group consisting of hydrogen,

(G MHS)intérest entkerdoériBdlaikts,- GyhecBlogists e ys@xologists

Compounds of the invention are prepared according to a

formfétnale tsexupalod pshurvdtideiis jastifiet dsy ithe Wighudeheandfer drugs
9- hydr oxynmet hyl group of the fluorene ring sys temis

orbsitehativd aidsl. Theegreatediffietitiesste solve thesthsroblems in this
nodi fied to yield an acti vated ester such as an

approaichi ntopbiststier . thETARLKD GESSRItBDIEON roBrkéfs capable of
I NVENTI ON The present invention allows to overcone the

difibrerstigting| tre dysfanctioins or sthehilatk ubf Idiagaostic references
protecting group to yield a conmpound of forrmula 1. A

capahe uofd dostinguisihimg 1a ifsequently aps pcipicedysfumctiom from a real
subsequent reaction steps yielding a hydrol ysable

diseaser A hiureb&AlGfFpEtieats aftemturedergo non-validated diagnostic
MAL- Frroc- OSU- deri vati ves contai ning an active

proeeduneésleaidVitgceaive generiapharsuacoloigicak tiezBmentsHthat are
group and provides the desired products in high yield

usafidl for dtlyer dissases mather ¢thantforf inesiee dysun ¢tiens wMery little
one or nore polyners and can then be used to nodify a

repepreh dasobeerouaitih nrwcarTies ovitjouinyessigater e diachemical
are prepared starting froman am nosubstituted

processesa@nd hermanalrelations linkadtethe mnsgiuekergasm. Sexual
protecting group for the hydroxylnethyl group at the 9

actiyvifyt iotinked e differeahecognidivep anwﬁlqna% ane: dinally, organic
shown bel ow. The synthetic schene below illustrates

faet%SpMm &xfutb@S@r par@mﬂtgmnl@vestrg@tﬂm%ma@eah has proved
exanp A - Further reaction steps: Tpphosgene

tom%gxb@yw(y@., n@Rfl deopiheirneomiinatiep Tras to be submitted to

careful examination to find useful products. After the discovery of the
male functional mechanisms, linked to the vascular component,
research turned to this direction also in women. The locoregional
microcirculation was chosen as the evaluation criterion in consideration
of the extreme importance of this parameter for a satisfactory sexual
life.

It was surprising to find that, contrary to man, the substances
affecting vasomotion alone, as well as phosphodiesterase inhibitors,
are not sufficient to normalize the sexual intercourse in women, as it

involves secretive problems the do not depend on the erectile function
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In a first step (see schene above), an am ne group of

an am no-substituted fluorene is protected by a BOC
w@emapoisser f - But yl oxycarbony ) , for exanpl e BYT/ERB08/005191

tion with BOC anhydride or the 3ike. Any other

suitable protecting group (G eene et el., Protective

of Chausxi g8 c synthesis, Jon Wley & Sons, Inc.,
%i rd Edéi]t(lg'gn, New York ( 1999)) for am nes can be

useeduriich (ofahel inventiire i s the Z

(Benzyl oxycar bonyl ) group. Mul ti-am no-substituted

fl upr gaS rWsWi ééhietineRthateopEffization &f tHd aexughéntercourse,
tion in order to synthesize a conpound of fornula 1

impREYING TRido LA PRgsibisieal 10biiBafiedi tis Substahtially btained
E’? 6, or 8. Step 2: In a second step a hydroxyrretyhyl

bydhge@ns Sof theoduprsalahpphsatioAnop Pfcombinatiohede substances
core, for exanple, by reaction with NaH or

activialtingTdrtenar aisduwation( B varbes laxpansiont ehesdigh specific
subsequent reaction with NaBH4 or other reductive
P sdiesterddBhibRiors eldth wsatagens.um hydride) in
MeOH. Step 3: In athird step the BOC protecting group
i s Jlheagethpbsitiorrsaobtiee imiéntibicashpaiea or
p-toluol sulfonic acid. Step 4: In a tourth step the
9- hydr oxyasokyhetic mugtursl pooterires), for exanple, by re
action with a silyl hal ogeni de such as tBDWVS-Cl (Corey
et al., antkrpbbsphSaiestetase EYermiose(d®téd) from 4B,#-O-di-(2-
"-Trimethoxytritylchlorid. In one enbodi nent the silyl
hyidabryethiyd ¥ casitinBOVZ-O- hytdroxybthyltidanside | I$idnd/or forskolin or
chloride). Preferably, the reaction with tBDVMS-Cl is
experdtsromttaminly themazol e i n DMVF (di net hyl f or mami de) .
The use of a silyl protecting group nmakes the nol ecul e
more | i pphlytbestrogeuns f aeiedtedt i frgm hdeputiparent ioon fefrutinine-
compounds, which are bound to nore than one radical Y.
costaiming axtracts of Fresuépsp. N papiiatoyiferutiniste; i s ,
i ntroduced, for exanple, by reacting the am no group
wi t The nmvemhonoalso)/referactyaj the usewdfesaidiegmbpination for the
aci d anhydride. The naleimdyl group is reactive
prepasatient of @ engdicanenther gnedicalngdeivicedosotherdreatment of
such as PEG SH can be coval ently bound to the
femade siepdta)| dysfunsion.o yiel d a pol ymer - nodi fi ed
hydrol ysable Iinker. Step 6: In this optional step, )

r adivagokinetisogmatural | neewaarits i natée prateratdy ri ggeuletin,
system This acidic group makes the conpound nore ) )
esgitpgei | ard avisRadivus Nereeprefarablinsegaulasideumn ngsnadin.
reactions in aqueous solvents. In addition a sulfonic )
Exitacisgeemprisingwthese compoungisomay L& disedpas @n alternative

esterification with a OHgroup of a polyner. This
to i BHIR CAUNPOWAOASs i ntroduce radical X to yield a
compound of fornulal, conprising in addition to .
rad vasekingdia agents ipcreasg logo-regiopahblgog) Hew in the
radicalXinatIestoeof‘heavail?blepoitionl, .
COppOrA Qaverngsayap@d gnable relaxation of smooth muscles; this

action causes enlargemént of cavernous sinusoids to leave room for
affluent blood and, therefore, intumescence. This intumescence of the
corpora cavérnosa results in the compression of the surrounding veins,
thus preventing blood from draining out from the corpora cavernosa.

Visnadin is a coumarin mainly found in the seeds of Ammi
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In one enbodi nent, at |east one radical X is bound to
positions 2, 4 , 5 and/or 7. |In another enbodi nent,

WO 20v0ad63X i s bound to position 7. |In another PCT/EP2008/005191
enbodi nent radical X (-SO8R3) i4 introduced in the
fluorene ring systemafter step 4 . If -SO3R3 is -SO3H

Vl§ﬁ§€ﬁsm5 SHP the RasPHRaT tpdd il hidedt i'nOftreatment of
er reaction steps: After the condensation wt

rfcgghm NHERAGEYS T CTRE deompRuhdy HBSX YTEémY witiely based in the

protected by renoving the protecting group (PG to

pharfhdcENMBALNER] 86 4 %rﬂhbgéalla@@pf\mﬁéﬁ t@pidafly administered,
preferably perforned with e.g. BF3 Et20 (Boron

tthIr cbnpodnat éﬁéﬁb@) a hiaked dadbkietidetd) oi drtérioles and

derivatives may be synthesized by reacting a conpound

pr@&abﬂfd@' artérids byNﬁ@:YdéQM% Weoai fldweand tissue perfusion (EP
derivatives, such’as N, N succi ni m dyl carbonate.

0 Rﬁ'ﬁ&tBOB)CmtSQﬁ Iyf of tdreedigl iBlbbantef efectile tissues starts
succi nimdyl ester are well known in the art. A

tufesudlide avid muintaee it ogeutichd thrdughmthe pumpingdunction in
further nodified by reaction with SH pol yners and

arterbss gimhidriericks for petiodsnbforg tothreé hepts.d¢ismadin also
protein drugs to yield conjugates of peptide or

exerts anti-phogphbave sigraskyactidy sadirtdinirkg cyctiotrmacieotides.
a polymer. The protocol exenplified above yields a
comizsoulosidd ds nal Goumi@ror fouadlin sheuenbeP®fi plants, such as
protecting group and at |east one of position 1, 2 ,3,

Adsclaluschippacastains shdorakinos reatnoaln/g, etci ana has vasokinetic
N- mal ei m dyl - contai ni ng noiety. Conpounds of fornula

effgctahiaffeciing subists tas ewvelli tas aartedastEsoalaside candy extracts
may al so be bound to radical X in at |east one of the

comtairlinglit apesiamorertially availablé, 6, 7 or 8. Xis
-SC3-R3. R3 is independently selected fromthe group
conﬁcrrskobnolfs ayabdane, d(terpehe)fouailckm thedndiarc plant Coleus
8)-alkyl-R4 "CrC 8 -alkyl" refers to nonoval ent al kyl

foshafpd. Favskglin andrcfarskalintcontairminigsextraets @re agonists of
exenplified by groups such as nethyl, ethyl, _

adanyfate eyglasen htShéanM@e OLqm/@ats AP Bt &y CaKK/lH’ CAMP),
are included. R4 is poIIy npl es of pol yners

whieb, gol {ure; Isauses gnpr@@:e)l %%@)alcnpm mrwemtratipa to decrease
(PSA), hydroxyal kyl starch (HAS) and the like. In

a%mﬂhém@ﬁ?ﬂbdnhlﬁﬁ eg ke fQ‘@éanéﬁkQM Awified exteagisoghColeus
of forrmula 1, wherein PGis a silyl group. Exanples of

fOés/g?/v/wccg}tauynsrf@rskphatam gmmer@laﬂmmlm I8+ or

ter . fudsdia %ﬁ;&bmﬁﬁ%ﬁ%‘ekﬁ o/ e y-icariside

1 63).Prapatas GeEaRta R RKBRPIBA cANdL8 TesRestMal e are novel

co‘,qagﬁﬁpﬂ‘éig?ﬁ'ﬁaﬁeg'@iw%dn wart Bﬁﬁﬁé%&ﬂn‘t’%ﬂ théy are powerful
inhibitors of phosphodiesterase cGMP.

The table below shows cGMP phosphodiesterase activity of 1 and

2 in comparison with sildenafil.



10

15

20

R2 is independently selected fromthe group consisting

of -C(ONR-, - CCONR-(C -Cb)-alkyl-NR-, -NRC(O- and
WO NRIDB3( C r CB)-al kyl -NR, wherein R is indepRCHEP1008/005191

ei ther hydrogen or C -C 8-al kyl5 In one enbodi nent R2

+s—CLO-NH—-Fr—anet-her—enrboedirent—R2-s—NHGLO——n
on€ inmgknt tlhe conmpAMP-BDEornula 1 i s bPDE5A]
radical Y in at |l east one of positionjl, 2, 3 or 4. In
anot her enbodi ngnt the conpound of fornula 1, which is :
bound to radi cal BMi(neaan alye 3d)of i(mean valge + sd)

3, or 4 and is flurther bound to radical X in at | east

f It 5, 6, h '
the corpounds of| for P83 SN are substotires W07

at least one radical Y in at |east one of pnqitinn 2

or 3 ngy also bg boundigmradigel X in at | @ags L0006
position 7 or 8.| I'n another enbodi mentl the conpound of

fel‘ FHI| a 3 Mh| elg it b 1ot | agct ane
virjat rTdol UTIT

radeiaIIen\a:filradi cal X i 2héubhd.Bo posit/ion 70.0745 £ 0.004

anot her enbodi ngnt the conpounds of fgrnula 1 are

bound to radical Y in positions 2 and /. In another
enbodi nent the conpounds of fornula 1 are bound to

a0 b IS of LM malaBoliestente Shrtbetile tssues after

formya 1 i.s: The present, invention is illustrated by
StPNYAUON HakhgraasmhISEearhedut being | ted

LEN S Ot ol g R A
h@%ﬁs%@%% o"ﬁ?ﬁﬁ?@?&%ﬁ% tonthial pf iRaten i Qitatawithout
o B BB G g1 58 st
of e b f%h@ﬁﬁﬁ%a&%jﬁgﬁi@ﬁ8%#@@2@5“@3%2%1@&3&ine s
oBBABGE OB 73f, O Loy peres, or exracte

conbiaelfis, mieh 3 WeSEREAca U ShaiPelrem 9.4 to 10%
bys\%f@t?({, %r&?éﬂaﬁly.tfké’ﬁéo.é o @ applied to femle

genitaria,” conpfistng excr pi §nt§ aiding rapid .

fgs%‘?EkBHnoBrté‘ﬁrﬁﬁfé v Ht%ﬂ‘i‘iﬁ@' ﬁ”?ﬁaﬁg eCBFléééﬁt]“tih”Qmounts

| MPFovI ng orgasm and sexual “perforhmanceas wel I as

rai’gg&rm,‘&n%ahf n%%i .%Y@&,ﬁgggg}bﬁcgff%mcem%tds%

S ng a conol nat'l on S acting on
e SEnmyRiroy By CIC PSPt BReYEaPhT fipBRts PREBMg from
0.01 to 1% by weight, preferably from 0.1 to 0.5%.

Ferutinine or ferutinine-containing extracts may be present in
amounts ranging from 0.01 to 2% by weight, preferably from 0.05 to
0.5%.

The active ingredients of the composition of the invention act
synergistically to restore the performance of sexual organs. |

The activity of this mixture of compounds takes place through the

incretion or inhibition of mediators and receptors; for example, an
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treatnment of sexual dysfunctions associated with
reduced orgasm and/ or insufficient vagi na
wo ewploemsi on. Background of the invention The PCGEEP29D§/005191
or poor, erectile capability an® | ubrication, of
different origin and intensity, is a very serious

impoPRfNdlR ANthEQURRSSEShYe |G BRY cBHpBRS cfverhaRa. is linked to
wi th unfavourabl e effects on couple relations. A sense

acféft¥lfchlé>$f’rfeati o8, well-Rnawrensigrsyrhpatfieic SasUsbtransmitter that
intercourses, affects a | arge nunber of wonen, whet her

indiic¥sUedease Of niricoxide (NOPPYIReandNESRPr (ddiednin gene-
whi ch were ignored until a few decadesago for

reRiteUb@iptided) by Pierver epidings! dSoRelede iBOYesponsible for a
di scussed with'the famly doctor both thanks to the

suzeessionof waitsersyultingtinduneescénce nd orgadaet i on
of vasoactive substances in the treatnent of male

i Mpatreneempbsitiohis iofstheofnvarstion iwefeodested by evaluating the
gynecol ogi sts and sexol ogi sts for femal e sexual
midysEiroatation iof fhesclitordsl and tabiahnginotarasd well tlie Ugbrication
or alternative aids. The great difficulties to solve
degreee -prenlaeted nin Mernep pobaelspomss shtemsitheahdckiuration —
sui tabl e markers capable of differentiating the
follywing¢hernopical applicationof di agnostic references
capabl e of distinguishing a frequently psychic
dysfTivec formulathona ofdhisdirmeadeoon Amhahee séxyal perfarmance,
of ten undergo non-val i dated di agnostic procedures and
innecriere Fenemiampihey aacomizjnatbnt irethedorm ofi gelecontaining
useful for other diseases rather than for these
vistyadinmnct Y%onxoleesy forskdlin rextract hcontaibey 806061 ofioforskolin
carried out to investigate the biochem cal processes )
0.2568,h &, Feeadi- (2idiny drexyethiybdcaritin h@. 2%s endf fesuigscommunis
Sexual activity is linked to different cognitive,, )
ex¢ranti coatainiag #0%I bf, fesuginine ©ath%r, swasoradministerad in a
parameters, investigated separately, has proved to be
grexpaokfl Bvkgrtitedesaleneoluniears madroeffieacy desk in which, apart
submtted to careful exam nation to find useful o
framoaubiective tdata, hland dlomsr paametersrin etheu teemal genitalia
mechani sms, |inked to the vascul ar conponent, research
werng fegasyiresi dsinged i BANANYasive wavadhodtHbaser Doppler and
| ocor egi onal mcrocirculation was chosen as the o
Opljcalopioke Mideer icapillareseepylr 40i dhisortasie g r epmbination
i nportance of this parameter for a satisfactory sexual .
proved. tq tbevableuterinsragse obkaad flaveito 268 %apyer theapaseline
t he substances affecting vasonotion al one, as well| as
vaﬂu@saﬂtﬁji%@fﬂ@n%éepﬂﬁtqﬁ tdr@engral agblagiive gengation of well-
normal i.ze the sexuyal, . int ercoursci i n wonen, '

being ;a0 sSexEAkEeX[Aafim witBin ha B@mdloweﬁréﬁﬁ Hie raplication.
THa S PGlFE RATBRONENL e SH6W BEBATFGhAANCHaRSeRt IR 2Appanfiow by
ot B e EESIAER B Sl oSBT el pccepted
was a lipophilic gel as described in example 1; a suspension
incorporated in soft gelatin capsules with a special fragile operculum is
also of interest; when squeezed, the capsules release the fluid in the
region of the clitoris and labia minora. These capsules contain 10 mg

visnadin, 2 mg Coleus forskohlii extract with 80% forskolin, 5 mg 3,7-



by neans of the topical application of a conbination
of substances activating arterial circulation and
wo enene3eek pansi on t hrough speci fic phosphodi esPer/BB®08/005191
inhibition with estrogens. The ZTonpositions of the
i nvention conprise: vasokinetic natural coumarins; -
hy@'ﬁbk@ﬂﬂﬂpmiﬁﬁt ahas B aagntSeafheebrilriuri® extract with 40%
3,7-0O-di™-(2- hydroxyethyl)icaritin or _
feﬁ:tlfﬁihéd(fé%@fﬂf)lé/'&)l @h?’ﬁe-@%slé sabHets coptalihgnthes same active
extracts containing them phytoestrogens selected from
ingIdiehte ner omédasit aﬂbVﬁﬁgntré[lzéatébIQXtd(_ﬁ@é§ piay-ealdxd be an
Sp. or p-pivaloylferutinine. The invention also refers

advarithgeoss altenrative eotdapules. for the preparation of
a nmedicanent or nedical device for the treatnent of

fenfihe followinglexbwslesoillustatektheeinve mignir al
coumarins are preferably esculetin, escul oside and

vi sEdEmplendr-e \aigiher €bely escul osi de or visnadin.
Extracts conprising these conpounds may be used as an
al t §fisahdire to, the pure conpounds. Sai d%asokinetic
agents increase |oco-regional blood flowin the

cor [Co/ecsvirskedi ertraehabBE% el axat i @25 snoot h
nmuscl es; this action causes enl argenent of cavernous
si n@spi@shydrdxa@thyl-damitima af f | uent bD@J8 and,
therefore, intunescence. This intumescence of the

cor fara/a acenmigasreduacts40% t he con.@&khon of the
surroundi ng veins, thus preventing bl ood from draining
out Hydnoxykethyloeholaseaver nosa. Vi snadi 8%s a coumarin
mai nly found in the seeds of Ammivisnaga - a pl ant

t haPdiysotlate 80adi tional |y used in trea%ent of

angi nal di sorders. The conpound has been w dely used
i n prEydnaxyMdethylbginzdaied as a cor ordrlyedi | at or .
When topically adnm nistered, this conmpound exerted a
mar REOpytokigige®k action on arteri oltes18Ad
precapillary arteries by increasing blood flow and

ti sbxarpple &sk@/WEF"W'&lQ@ 806). The supply of
arterial blood to erectile tissues starts tunmescence
and Vignadi ns it over time through t AB-BuRi ng

function in _arterjes and art%riol es faor _periods of one
to eleeusslarskolii exliack a8 exerts 2.0 mg

ant i - phosphodi est erase action, maintaining cyclic
nucﬁeg'tqu%é&oé’é’ﬁhbﬁ IKRIHRE 3 courar | n&-éd’%g in a
nu r of plants,, such as Aescul us hi ppocast anus,
Fr %%U%QMW@:S exteactand has vasok%n@tmg effects
ctin eins as well.  as arteries. ul osi de and

ot Pavethyianahadl paimisw-slaarate 280 108 | abl o

ForskqQlin i | abdane djterpene fou in the |Indian
Folyaryethls : At

pl a PEKYNCENAGSor skol in a fmg

f orskol i n-contai ni ng extracts are ago i8ts of

adeR NgAC@fase. This enzyne conver PV into

Cycb‘u‘iyﬁm’%r&%‘gﬁéole 0.5 mg
Vaseline oil 450.0 mg
Purified water. to3.0g

Example 3 — suspension for soft gelatin capsules
Visnadin 10.0 mg

Coleous forskolii extract > 80% 2.0 mg
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which, in turn, causes intracellular calcium
concentration to decrease and the snooth nuscles to

wo edoaxo3eBor skol i n purified extracts of Col eus PCT/EP2008/005191
forskohlii containing forskolin8are conmercially
avai | able. 3,7-0-di-(2-hydroxyethyl)icaritin (1) or
7- [ Sk I (2), pr accordi ng
to%ﬁgﬁ%ﬂgﬁ*@ﬁ?@%ﬁ%@gf?vel y, are ﬁgegféjcorrpounds

and @sR,/3 Sompi ARl &Rtraef the i nventigm pifey are
powerful inhibitors of phosphodi esterase c . The

t ablpy|pdrpytehows cGWP phosphodi est enggempptivity of 1
and 2 in conparison with sildenafil.H gh I'evel s of

cGMPEE BDOId bl Wrescence of erectilgo@icships after
stimulation until orgasmis reached. Ferutinine or

f er Bxdmpfe @ontpreparatiopxéf 3c7 @-di-(2-Hedroxyéethyl)icartin
have an estrogeni ¢ action conparable to that™ of

est Ml ¢ ofysordsshar canrbenbes! SEShﬂ_n?(68e§?Et§ﬁ 2-br¥moethanol
exanpl e of a process for the preparation of ferutinine

ard 5 4rgtofnigieatsetyl amrogiext besrhide were added to a solution of
p-pi val oyl ferutinine is reported in WR2004/087179.

27CquoRldaritiniyy 5ol esfeadeioneaMhi@treactiop nixfurenw@slstirred at
to 10% by weight, preferably fromO0.2 to 1% Forskolin

45C dat 20 thourgnaadnthven iftitered ba buehnaetr fumneioUites cake was
ranging fromO0.01 to 2% by wei ght, preferably from

waéshiedt with. 3%et8né- (300 omigt e | eayanicnphagese weres eombined
in amunts ranging fromO0.01 to 1% by wei ght,

amd efvapdriayedronder reduockd Prebsure.i Tihee coude was dissolved in
ferutinine-containing extracts may be present in

250mintof baitipgnacé tamitrile) 1eft do28odlyatveo gt tempefraturel and then
fromO0.05 to 0.5% The active ingredients of the

retrigeratedi overhight ahv@iCi ohhactpregipitatiest iwasl filtesed under
restore the perfornmance of sexual organs. The activity

rediicenpeessuweuaadowashaob witls dkes gfl acetane.olibe preduct was
incretion or inhibition of nmediators and receptors,; -

obitainask aspivbjteasoligdOa@). role in the tunmescence of the
corpora cavernosa is |linked to acetylcholine - a
vel "HehMR BNS (rgla) Ketl.65nédr dtHhanbrizt {dr Mkt 3.51 (d, 2H);
i nduces release of nitric oxide (NQ? VI P and CGRP

3.68nei 2bhi 3. G {BE1.c2)ed -G8 ALY, Byl Admuet it i (t,NdH); 4.89
rel ease is responsi ble for a successi on of events

(tr &6 629 (m, fihedbedces.ahtl)orghard, 1#Hd);c8npddd iddmy 12.7 (s,
of the invention were tested by evaluating the

-crocirculation of the clitoris and | abia mnora, as

well_the lubrication degree_- _evaluated in_.terns o
r es FfA/BPI® en iﬁp%raalogupﬁir@nhydf@w%wrgcanénde h
topical applicatjon. The formulations of this
i nvdt/i-8n eflhanek s@NIWATRESt or RRIRSSIUMK weidRonale, S ¢

GSBIRBm R B d 35 B B shofaa hangThgest acoc
1o sL2bErdion of 25 g of lcariside Il in 3.12 L of acetone. The mixture
was stirred at 40°C. After one day the reaction was completed. The
crude mixture was filtered on Celite to remove inorganic salts; the cake
was washed with acetone (100 mL) and with a methanol/acetone

solution (1: 10, 200 mL). The organic phases were collected and

evaporated under reduced pressure. The residue (55 g) was dissolved in



0.25% 3,7-0di-(2-di hydroxyethyl)icaritin 0.2% and
ferula comuni s extract containing 40% of ferutinine

w@2@8893630s adm ni stered in a group of 18 fertPCEEP2008/005191
femal e volunteers in an efficac9 test, in which, apart
from subjective data, blood flow paraneters in the

1 Exéﬁégﬁ}l S68idta! %éﬂ@,bﬁjti@@%§%é§hé@ tﬁld“ﬂfhéé“(ﬁ_ ¥hd 0.3 L
net hod (Laser Doppl er and Opti cal - probe Vi

retggébti\/é gi)SﬁRﬁXB/atér” THd éqb%hs lahers Q\V@*enéktr@etétﬂ QMtWO 3L of

'e to increase blood flow to 260% over

etﬁgﬁ Rldetste/alrue: ofg8n R;a‘lé)@é‘r‘ss wetieo bbﬁ@ct’e(ﬂeé}% 6\Jvashed another
bj ective sensatTon of wellbeing and sexual

tlrﬁéCWitﬁt 0op Wi bhiviater! fdred howsr Na)iSd)Defm@rpéucahu%vaporated
The single conponent tested separately increased

5 uritdeofedlisdbprédnuie. 2¢hé5‘ifrofﬂjét fv@é%@tdlﬁédt b@ta whlte solid
proved to be very well accepted was a |ipophilic gel
(133 scribed in exanple 1; a suspension incorporated
in Soft gel atin capsul es vvith a special fragile
operpuUNNR %aééﬁih@fde?rﬁ .85t (d WBEN); aqaeee@dsi-n)hq 72 (s, 3H);
capsul es release the fluid in t'he region of the
3.21i3 a8 smargH);adiga -61.901(n, THYs8.S2[sUBEH); oY tn2H) 4.21 (t,
nmg vi snadi n, 2 ng Col eus forskohlii extract with 80%
2HNr53KE-6R6 5(m17913-l)7-5mm(d§y$Hi)1y6 4TqniH’)yn7amndl (4, 1BH); 7.95 (d,
erul a communi s extract with 40% ferutinine (exarrpl e
10 2HK).. Single-dose sachets containing the same active
i ngredi ents or nmeans all owi ng repeatabl e doses may
al sdM8emidn 581 ftelge dMip 194-Othgethamdlp capsul es. The
foll owi ng exanples illustrate the invention. Exanple 1
- Vagi nal CGel Visnadin 1% Col eous forskolii extract >
80% 0. 25% 3, 7- O hydr oxyet hyl -i karitina 0.2% Ferul a
communi s extract 40% 0. 25% Hydr oxyet hyl cel | ul ose 3%
Pol ysorbate 80 3% p- Hydr oxy- Met hyl benzoate 0. 1%
Propyl ene glycol. to 100 Exanple 2 - O Wenul sion
Vi snadin 10.0 ng Col eous forskolii extract > 80% 2.0
nmg 3, 7- O hydroxyethyl -i karitine 5.0 ng Ferula comuni s
extract 8.0 ng Pol yet hyl engl ycol pal mtoyl-stearate
80.0 ny Pol yoxyet hyl ene gl ycerides 60.0 ng Benzoic
acid 5.0 ng Butyl hydroxyanisole 0.5 ng Vasel i ne oi |
450. 0 ny
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Purified water. to 3.0 g Exanple 3 - suspension for
soft gelatin capsules Visnadin 10.0 ng Col eous
W0 orgkedodi extract > 80% 2.0 PCT/EP2008/005191
ng3, 7- O hydroxyethyl -i karitine1® 0 ng Ferul a conmmuni s
extract 8.0 ng Polisorbate 100 ng PEG 600 g.b. a 600.0
ClaiNganpl e 4 - preparation of 3, 7
—=Odi-(2-hydroxyethyl)icaritin 145 g of potassium
carbonate, 39 ml _ (68 g) of 2-bronpethanol and 5.4 g
of tetrabutyl anmoni um brom de were added to a sol ution

1.0f Dompdsitieasidomprrizidg95 L of acetone. The reaction
m xture was stirred at 400C for 20 hours and then

fil terggbkinebicahakiral coueharinborcakitaves contdiedngithem;
acetone (300 nL). The organi c phases were conbi ned and
evapor ahticphsishodisbleeas@r exgents. Sokecteddefroas  3,7-O-di-(2-
di ssolved in 250 nL of boiling acetonitrile, left to
hyairokyathyldicaritameer A1Q+ey drioskyetieyl-icafrisider ktaid/or forskolin or
overni ght at 40C. The precipitated was filtered under
exteatteecomiessngetipawh; washed with 30 nL of acetone. The
product was obtained as white solid ( 10 g). 1H NMR
( DVB@h floestiogens delddied fram fatutidifie & fdrutthindHgontaining
3.68 (m 2H); 3.78 (m 2H); 3.89 (s, 3H, 4 .12 (m
exttictsdofBFeltiia 4p)) or p-pvaloylferdtinine20 (m 1H); 6.57
(s, 1H); 7.15 (d, 2H); 8.19 (d, 2H), 12.7 (s, 1H.
2.Exai@dmpositi®nsmecanding db dlainhy dvlbeseinhiie naduradi ceumarins
Il 137.5 g of anhydrous potassium carbonate, 5 ¢
areaseleibted feomovisoadin pesdeleting scutbside.2- br onoet hanol
were added to a suspension of 25 g of lcariside Il in _
3.3. 1 Compsfsitions accortirg toxelainn hetr 2tdamedising 4omb. 3,7-0O-di-
After one day the reaction was conpleted. The crude
(2rihvydnexy ethyl)icanitén @ndforskiolineor Ealempsefarakolfeexicacts.
salts; the cake was washed with acetone ( 100 nL) and.
4.vi t Cempagiians/ asecondingl doi oglgim :110to 2089 nwherein the
The organi c phases were col |l ected and evaporated under
phydaestiogenss sare. sglactedsiftrm (fesuliningasodi extiagtsl phiFeru/a
L of ethyl acetate. The solution was washed two tines
species citainipguitr espectivel y) with water. The aqueous
| ayers were extracted with 0.3 L of ethyl acetate. The
5.or g4rPMPosiiensreeortingeta @nyapmen@éHdainmsot nta 4.iimeform of
wi,ith 0.2 L of water, dried over Na2S™, filtered and
vaegnaabgsl es Sﬂftﬂ@ﬁ'ﬁ%@@&?%@%ﬁuﬁ\éﬂ%he product was
obtg,i ned as faawhit solid (14.3 g). 1H NWR
t

6. acdttthbsgf a epmbinationigf: 1 61" (s, 3H); 1.72 (s,
- 3 Sxasokinec natiral 63 Unaring Of Sirasts cantaiping them;

- 47 (d U bndsphddiastirise’” tagbhts ZHseldetod  Vfrom  3.7-
hydroxyethyl icaritin or derivatives thereof and/or forskolin or extracts
containing them;'

- phytoestrogené selected from ferutinine or ferutinine-
containing extracts of Ferula sp.or p-pivaloylferutinine.

for the preparatioh of a medicament or medical device for the
treatment of female sexual dysfunctions.

7. A compound selected from 3,7-O-di-(2-hydroxyethyl)icaritin or 7-



2H. MS mz 581 (Mtl ) . M 194-96 (ethanol).CLAI M5 1.
Conpositions conprising: - vasokinetic natura
w@omameicss or extracts containing them - PCT/EP2008/005191
anti - phosphodi est erase agents sl ected from
3,7-0-di-(2- hydroxyethyl)icaritin or
O%ﬁrﬁk?é@ﬁ}’ﬂd@ﬂsiﬂéq{i side Il and/or forskolin or
eXtracts containing them - phytoestrogens sel ected
g.from E@h%d)ﬂhﬁebfoélaflmrstﬂb(BfMP_O[!?Iﬁésghﬁﬁi@‘tb"r_%éﬁnﬁfbitor.
Ferula sp. or p-pivaloylferutinine. 2. Conpositions
g.accy degghpsusd abf &lairerBi fort henareaBhePUBRT fathafd esexual
sel ected fromvisnadin, esculetin, esculoside. 3.
dye¥anesbhi ons according to claim1 or 2 conprising both
3,7-0O-di- (2-hydroxyethyl)icaritin and forskolin or
Col eous forskolii extracts. 4 . Conpositions according
to claiml1l to 3 wherein the phytoestrogens are
selected fromferutinine or extracts of Ferul a species
containing it. 5. Conpositions according to any one of
clains 1 to 4, in formof vaginal gel or soft gelatin
capsul es or ovules. 6. The use of a conbination of: -
vasoki netic natural coumarins or extracts containing
them anti-phosphodi esterase agents selected from 3, 7-
hydr oxyethyl icaritin or derivatives thereof and/or
forskolin or extracts containing them phytoestrogens
sel ected fromferutinine or ferutininecontaining
extracts of Ferula sp.or p-pivaloylferutinine. for the
preparation of a nmedi canent or nedical device for the
treatment of fenal e sexual dysfunctions. 7. A conpound
sel ected from 3, 7-0Odi - (2-hydroxyethyl)icaritin or
7-0- hydroxyethyl -icariside Il. 8. A conpound of claim
7 as c@W phosphodi esterase inhibitor. 9. A conpound
of claim7 for the treatnment of fenmale sexua
dysfuncti on.



