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WD 2004/ 106275 PCT/ EP2004/ 005644 COVPOUNDS USEFUL | N

THE THERAPY OF ALZHEI MER' S DI SEASE AND FORMULATI ONS
WEENIAVGITNG THEM FI ELD OF THE | NVENTI ON The prBSERP2004/005644
i nvention concerns floroglucinol salts with
acetyl chol i nesterase-inhibiting al kal oi ds and net hods

P BN EPFT & kP tRer eof e ECHNGLOG CAL

(APP) ,
S Key 0 —the—appe AFetrer ' s
di sease (Nature Medicine, 3, -29, 1997; Science,

275, 630-1, 1997). APP antisense mutations in patients

Nt%f@ﬁrbﬁg@iﬁﬁg&lbﬁyce an 10 increase in the

rel ease of senilin 1 and 2 nutations al so

| ncrggse gtﬁé%.eile 42?}6\'1\@{1:%1? NE?g(fcéergg Aég?e &gﬁuciﬁ f-8&ks  with

Transgenit m ce show ng a mu ss devel op

ac@Pfc gﬂ?ﬁé@ tse-i?lhﬂim}llgigg}l{jagggf’%i éggigxge;t%u? ?&thgi?E?eparation

di'sorders Cl ence, Nat ur e,
theredt27, 1995). 15 The proteolytic cl eavage of
pat hogeni ¢ P-anyloid is nediated by P- and

Y- SR ERNOLOGRCAE! BACKGROWKNIF APP into a
sol ubl e, non-pathogenic form reducing anyloid

deposinly/1ids pep@de Al b cermiydakt |3V flans for eR&Iot dF€Alzheimer
stinmul ated by acetylcholine, with the nediation of m

PraoeksaB Prassiar (APR), plageRt Ky tslel @ndR 48PcaraRd8 of Alzheimer's
- 304-307). The cell nediator is protein kKinase C 20

di$ RISE)NPRc Mok ine, BC28-2930997USA19902787630-1, 1997).
6003- 6006). Sone acetyl cholinesterase-inhibiting

al kA PP daitipensethutatibgs Lisphtitnts Wwith HehéMesdapyzifimer induce an
Al zhei ner' s di sease, apparently through indirect

instelasellinttheoretdase fsABN et BskresByilmay afd 2xanptions also increase
gal antam ne inhi bits acetyl cholinesterase causing an
Ap hel2e@éeturan Meditiptech@06,.85BRB830)ACt | vat es PKC t hr ough
ML and MB 25 nuscarinic receptors, thereby inducing an
i ncrlganggémc ansechemdse amitated APP excess develop age-dependent
B-amyloid deposits and have cognitive disorders (Science, 1996, 274, 99-102;
Nature, 373, 523-27, 1995).

The proteolytic cleavage of pathogenic f-amyloid is mediated by - and
y-secretase. a-Secretase transforms APP into a soluble, non-pathogenic form,
reducing amyloid deposit vascular at the cerebral level. o-Secretase is
stimulated by acetylcholine, with the mediation of ml1 and m3 muscarinic
receptors (Science 1992, 258, 304-307). The cell mediator is protein kinase C
(PKC) (Proc. Natl. Acad. Sci. USA 1990, 87, 6003-6006).

Some acetylcholinesterase-inhibiting alkaloids proved to be useful in
the therapy of Alzheimer's disease, apparently through indirect stimulation of
a-secretase. By way of example, galantamine inhibits acetylcholinesterase

causing an increase in acetylcholine. This activates PKC through M1 and M3

muscarinic receptors, thereby inducing an increase in a-secretase and a
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WO 2004/ 106275 PCT/ EP2004/ 005644 2 consequent
decrease i n pathogenic anyloid. Physostigm ne,
who@anai2ne and tacrine are other exanples of  PCT/EP2004/005644
acetyl chol i nesterase-inhi bit2ng al kal oi ds. NVDA
antagoni stic al kaloids (e.g. nemantine), nootropics,

: . co N i sts, toni i cs.
oSS Bb e 4 PRI RO L coar Tnic agont ot s
. ' d i _
r eho PR o Apiley AEC b, “uR PERE. Maimeles of

ac ilff&fliﬁ’&'té/rasél‘iﬁlil%ﬂtiﬁg %lo%kqlllﬂﬂlﬁ)%c‘dh?ef dﬁi%ﬁ:@ﬂkaloids (e.g.

IS present I n néervous cells onIy, S

i t i . . h . I r ! . .
iy TERSAOT ARy AT WAL AL roonineics

MAIO e6hhibiQrs, NEKCEChbiyalorsu! AlusBariRicSCaESNiREE Afa§ also be
i mportant inhibitors of pathogenic [i-anylolid and

cohbehighflyaiseditbahlsepirposéhe therapy of Al zheiner's
di sease. Hyperforin Salts wth anticholinesterase

al kah Qligy YeRehat atgRll abovd, 3Bk asedof Bub¥aRGésd hadéh a8lectively
particularly interesting for the treatnent of 15

acl Z(ReP KL, shddpseratarly PR@S, hohielies presentsinbaedvantdeyls only,
observed that the pharmacol ogical activity of said

is aal ingp teniteggadachn ivithe tHeaptyoofretl albeiinat's dsaasd. dthermore,
DI SCLOSURE OF THE I NVENTION It has now been found that
allf |swbsgin¢es nelitheal Uectly par indivtciy sslitnmilating 26-secretase are
tetrahydro- and octahydro-hyperforin or adhyperforin
imgertanatinkddtasdofopathogenofeamyidid ahd ahetrefsre auéable for the
net abolically stable and induce higher a-secretase
therapy wiftAlzhempar’sdlisaasthe si ngl e conpounds and t he
salts described in WJ99/41220. The conpounds
accdhypienfprin tsalds pvatlenantinhehnesdarasav elgeloedsal were recently
formula 25 Slg EA; [B] (1)
disclosed in W0O/99/41220 as particularly interesting for the treatment of
Alzheimer's disease. It has however been subsequently observed that the
pharmacological activity of said salts decreases in vivo due to metabolic
reactions.
DISCLOSURE OF THE INVENTION
It has now been found that floroglucinol salts, in particular salts of
tetrahydro- and octahydro-hyperforin or adhyperforin derivatives and of
colupolon with alkaloids, are metabolically stable and induce higher
a-secretase activity compared to the single compounds and the salts described
in WO/99/41220.
The compounds according to the present invention have general formula
(D
[A][B] ()
in which [A] is the anion of formula (II)
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in which [A] is the anion of formula (11) WO
2004/ 106275 PCT/ EP2004/005644 3 R OOCHR 3 n R2
wo3003/162733 R R (I1) wherein: - n is 0 or BECT/EPWOL0N5644
Rl is iso-pentenyl, R2 is hyllroxyl and R3 is hydrogen;
5 - when R1 is iso-pentyl, R2 is hydroxyl and R3 is
hydrogen, or R2 and R3 Riwre taken together to forma
carbonyl; or [A] is_the lanion of col upolon of fornula
(rrr)y o4O -OO(@ Pornulae(ll)and(lll)
al so including the co gndi ng tautoneric forms;
and [B] is the catiop } ; electedfrom
anti chol i nester aseRag:en S, I N agoni st s,
noot ropi cs, choliner gi R§,R Rgagn ne antagonists, 15
serotoni nergics, MAO i %1\? PKC activators,
muscarini ¢ agoni sts, vi nca ne apovi ncam ne,
chi ni dine and eserolineR,Pre &rred antichol i nest er ase
agents are gal antan ne, sostigm ne, huperzine and
tacrine; a preferred NVDA*antagoni st is nemanti ne.

wherein:
-nisOorl;
- when R, is iso-pentenyl, R; is hydroxyl and Rj is hydrogen;
- when R, is iso-pentyl, R, is hydroxyl and Rj is hydrogen, or R; and R;
are taken together to form a carbonyl;

or [A] is the anion of colupolon of formula (IIT)

(IIN)

formulae (II) and (III) also including the corresponding tautomeric
forms;
and [B] is the cation of an alkaloid selected from: anticholinesterase agents,
NMDA-antagonists, nootropics, cholinergics, glutamine antagonists,
serotoninergics, MAO inhibitors, PKC activators, muscarinic agonists,
vincamine, apovincamine, chinidine and eseroline.

Preferred anticholinesterase agents are galantamine, physostigmine,
huperzine and tacrine; a preferred NMDA-antagonist is memantine.

Furthermore, particularly preferred are the following salts:
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Furthernore, particularly preferred are the follow ng

salts: WD 2004/ 106275 PCT/ EP2004/ 005644 4
woedoahyadrohyperforin salt wth gal antam ne; PCT/EP2004/005644

oct ahydrohyperforin salt w té physostigm ne;

oct ahydrohyperforin salt with nemanti ne;

Q1+ .0; | i ncam ne; 5
°°%§g¥‘gﬁ§€‘gf‘ gpi\ﬂltg ailaryvglh%ﬁng’povi ncami ne;

=] FUMeE it bachd.ni di ne;
°°oe1’§?§g¥o )lgglg?fsg{tiﬂltgyh?s%t?%mg?érpl i ne; _
ocPHRIRYRY SEYeSh fsalt With#hémwhiiflet acrine;  gal antami ne
sal't w col upol on. 10 Hyperforin and adhyperforin

ocbMydraheperditih \salt WRR vidlarRfhedbt @i ned by direct
reduction of hexane or ether extracts enriched in the

octARRIrbRpRr fBEh fs@Ttal Maplo9idntiget OPS. | n particul ar,
thé tetirdlg\ehydro-derivat |fpves can be obtai ned by

octAldebhPperfotih Rahywithddsnidiher eas the
oct'ahydro-derivatives can be obtained by 15

octdIBRERY p&fonMR saiiduithiegdrdling;he i soprene chains by
cat al yﬁ,c hydr ogenati on, as described WO 03/09114.

octhtpeirbhyperfodnisdittwithsaariae;col upol on are salified with
the above nentioned al kal oi ds according to
gatamuminé ealalwittetbhgwlomel | known to those skilled in
the art. 20 The salts according to the present
i nvéiypenforan enslt adth yperforsn sdakuraced dieoidativves tani bg obtained by
strong anti depressive and anti-Al zhei ner actions. The
diefct ertductibnt loé hexgeurods etdfert kgtrantseenrichednin the Hypericum
a-secretase-i nduced APPs rel ease was determned in
perforacuh tfloveenegitops.of a neurobl astoma cell 1ine
(SH-SY5Y) according to what reported by Gal bete J.L. _
et ah.particBlasc thente@aBy Go7daigatipss 2anthe Diained uby geduction
reported in the following Table show that the tested,
with hydrides, whereas the octahydro-derivatives can be obtained by
chemoselective reduction of the isoprene chains by catalytic hydrogenation, as
described WO 03/09114.

Hyperforin derivatives and colupolon are salified with the above
mentioned alkaloids according to conventional methods, well known to those
skilled in the art.

The salts according to the present invention are stable crystalline
products having strong antidepressive and anti-Alzheimer actions. The effect
of the compounds of the invention on a-secretase-induced APPs release was
determined in the culture medium of a neuroblastoma cell line (SH-SYS5Y)
according to what reported by Galbete J.L. et al. in Biochem. 348,307-313,
2000. The results reported in the following Table show that the tested
compounds activate o-secretase-mediated APP metabolism inducing an

increase in APPs secreted in the culture medium.
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conmpounds activate a-secretase-nedi ated APP net abol i sm
i nducing an increase in APPs secreted in the culture
woremisaoa2730 2004/ 106275 5 PCT/ EP2004/ 005644  Tedit/EP2004/005644
Subst ances APPs% Control 109 Hyperforin (10 M 296
Cct ahydr ohyperforin (10 M 1383 @Gal antam ne 302
Gal ant anoni um hyperfori natgapled Gal ant anoni um
oct ahydrohyperforinate (10 M 3652 NENtam ne
oct rﬁy}!jl?sdﬂv%?fori nate (10 M 3221 It has |al &&@Bsden

obsefr at the conmpounds of the inventijon
acti v-(\’é&—g%éf:—h—aé,—aeex—y-u;t@_i_u@st_ergceq nhildit nihsnnd

pr ot qﬂyp&fmﬁqlﬁmqgivators. The present ijnvenbgon,

t herjgfore, al so Tetates to pharmaceutical

conpdd¢tahpdephyperfarin 60 M) salts of formll alBB3. Sajd
co itions. wll be in the form of soft-[gel n
Cagggﬁ%lél?{)%m- gelatin capsules, tablets, ?bb
SUPPASAhAfdnEsnivl Ay pertblighted- r el ease fornul aghgns,

P X Oyt L Aol etk
pr epared—accotrairng—to—Ctonventiotta et oGS, —SHe—as

t hosjdsalepamadumnodteny drohgpérfothae (@0 eNl) qal 3662 ence
HandQook, XVIT Ed., I\/gck Pub., N Y., US A 10
Pr ef QYIFREIBRS ot drobypexforinateat ) HiP- and348it-
gelatin capsules, tablets and transdernmal plasters. _
I n Hrias) alse beer abservedethebthe eompaunds efiskee ofvantion are active
conpounds of the invention can be optained by placing
bothhes peetxicholingsteragsy inbilbigprsaanshpraseindkiappalC 2etivatpes
art,ﬂ]i al derivations. The dosages of conpound in the
f or MIF aPr BTNt wilRYeRtRye therr1® tadsaotelatssd doe/ rharmaceutical
15 The inventjon wll be illustrated in further detail )
COPPOS KNS HATRIARE %e;(g $ ©f _fogggg}ﬁ)(lé. Said compositions will be in

t ahydr o erforin salt with gal antam ne L
theoform 36? so?txge atin capsu?es, hard-geqatm capsules, tablets, suppositories

U7

and controlled-release formulations, prepared according to conventional
methods, such as those reported in Remington's Pharmaceutical Sciences
Handbook, XVII Ed., Mack Pub., N.Y., U.S.A.

Preferred pharmaceutical forms are hard- and soft- gelatin capsules,
tablets and transdermal plasters. In the latter case, the controlled release of the
compounds of the invention can be obtained by placing the plaster in a
proximal area to cerebral carotids arterial derivations. The dosages of
compound in the formulations will range from 10 to 100 mg/dose/daily.

The invention will be illustrated in further detail by the following
examples.

Example 1. Octahydrohyperforin salt with galantamine

3.4033 g of octahydrohyperforin are dissolved in 10 ml of MeOH at
room temperature. The solution is added with 1.72 g of galantamine dissolved
in 5 ml of MeOH. The solution is added with water until slight turbidity and

left to stand in refrigerator overnight. Galantamine octahydrohyperforinate is
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3.4033 g of octahydrohyperforin are dissolved in 10 m

of MeOH at roomtenperature. The solution is added
wowdaon/1d6272 g of gal antam ne di ssolved 20 in 5pai/EPf004/005644

MeOH The solution is added ®ith water until slight

turbidity and left to stand in refrigerator overnight.

obainedy having thetfollyshiap ibes - thehfcdl TR ROG4i 06275 6
PCT/ EP2004/ 005644 obt ai ned, having the foll ow ng

}bwwkoammzamDm@r@c@em(aH@J BFSII«!M?&H?% MﬂZ(lH d, J=8.5
CDC13): 8 6.72 (1H, d, J=8.5 Hz, CH), 6.68
H2,-8H, 617, (IGH) s, 6H)74(66 @ Hsm, ), 411@6(1(HHn mHm 88 (3H, s,
4.18 (1 H m CH), 3.88 (3H s,
CHs13.79 f2H, @HP¥15.8.828CHL),H .38 (11H=13J=613-|6 HEFOJHJ)33J14@ (1H, td,
(1 H td, 5J=13.6, 4.0 Hz, CH), 2.73 (1H, dd
J=dRcH, 4.8 Hiz, CHY) 2.72. ASL,(BH, =46 .ChiB)i 4. 8H2QE(JHI)0®482(2H s, CH3),
m H4, H11, CH2-5, CH2-15, CH2-16, CH2-17, CH2-2
1.23-.00 (2®Hz a6, Hetp 1p11, GH,31, CHI;IZ}SSZ;CHzll@OGHzSW CH,-21,
It(I:HQ d, CH3-19, CH3- 20, CH3-24, CH3-25, CH3-29
CEr2236HERS, 6H,-213CEE)3 [,1CHS,32), 08)0-6180 (24H, d=CB1,319, CH;-
Hz, CH3-12, CH3-13), 0.91 (3H s, CH3-14). 10 13C NMR
20@ ﬁ%HMaﬂ €DEr35; CH229, GH;-308C00;34,461R635)1442®51.06 (6H, d, J
128.22, 127.31, 126.68, 122.77, 121.36,
—ﬁﬁngoCPhsl%ﬁHazlﬁgo Bo(3E, s,58H3d4). 53. 81, 49. 29,
548,30, 42,16, 42,06, 41.39, 41.25 40.34, 37.82,
PGANMER 675 oMHz 36D68;):38. 20.1.40. 208.09. 886.209. 044.85, 133.12,
38, 28 16, 26.90, 23.98, 22.96, 22.88,
12%22282127231’72262628 6822.3%, 421.361. Big.80.1 88687, 262.89, 60.35, 56.18,

53@?@@%@%&%2@288 G5 6}&2555%]34( 137 %2 3775, 37.60,
3368 by ADoRIpht 59 5% 20§ oAbt PEONEZ6 BBI RORER2.96,
228 FL LS TRt @ﬁaéoaw@'}y?&?ﬁ' omne
A R A SRR
(1 BEE T Gy BURSASH I b5 09, 0, 1)

‘S], ZE%Qﬁplfsg%qggﬁyg?%ﬁypeﬂorm sglt w1thC'_lesost12g§nm2eH

Following the procedure described in Example I, physostigmine base is

salified ~ with  an  octahydrohyperforin  equivalent. Physostigmine
octahydrohyperforinate is obtained, having the following physico-chemical
and spectroscopic characteristics:
'"H-NMR (300 MHz CDCl;): 6 6.86 (1H, dd, J=8.3 and 2.2 Hz, CH), 6.81 (1H,
d, J=2.2 Hz, CH), 6.41 (1H, d, J=8.3 Hz, CH), 4.28 (2H, s, CH,), 2.98 (3H, s,
CHj), 2.91 (2H, d, J=4.8 Hz, CH,), 2.86 (3H, m, CH3), 2.60 (3H, m, CH,),
1.48 (3H, m, CH;), 1.93-1.00 (22H, m, H-4, H-11, CH,-5, CH,-15, CH,-16,
CH»-17, CHz-21, CH,-22, CH,-26, CH,-27, CH,-31, CH,-32), 1.00-0.80 (24H,
d, CH;-19, CH;-20, CH;-24, CH;-25, CH;-29, CH;-30, CH;-34, CH;-35),
1.20, 1.06 (6H, d, J = 6.3 Hz, CH3-12, CH3-13), 0.91 (3H, s, CH;-14).
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CH3), 2.91 (2H, d, J=4.8 Hz, CH2), 2.86 (3H m CH3),
2.60 (3H, m CH3), 25 1.48 (3H, m CH3), 1.93-1.00

W 2®Hi106275 H 4, H 11, CH2-5, CH2-15, CH2-16, QPCHEPF2004/005644
CH2- 21, CH2-22, CH2-26, CH2-27, CH2-31, CH2-32),
1.00-0.80 (24H, d, CH3-19, CH3-20, CH3-24, CH3- 25,

PORMR (Y a8 CURRE Ay 29840 16T, f g a2,

SRR P IR L TR AT Mo, 5100

5312317 4)9'30712@ 2@, 4112@ 13, 3311§7‘8§ 35073 387 ¥/ 3312717597915 29.10,

8, 7b.86, 49.707,742. 20,
284531 3@8 3872899, 317 @% 23772#3626% 7214 0292939, % 9@ 22 90, 22.85,
28.735,7°28.19’ 27.95, 26. 90,

22272) %7(2222963 22. 9%021239—1 825)8851422479 22, 70 22 63,
3, 21.31, 20.88, 14.°74. ESIMS mz 276

et o S g ) 0,

[Ok#Hyel sy sergbinad tior (100%) +ND¥) [ﬁ@étah?d p%rfdrln H")+Na']
Cct ahydrohyperforin salt with memanti ne 10 | owi ng

(23ne procedure described in Exanple I, msmantl ne base
is salified wth an octahydrohyperf orin equi val ent .

MenBxannple 1d: @vtahpdyeley perforiai salt viehtmémaatid@vi ng
the foll owi ng physico-chem cal and spectroscopic

chaFatlosvingt thes prodddiihddR deSCAbbHzinCBRAR)ple I, Zndthanfindlbase is

1.19, 1.12, 1.0. 0.97, 0.96, 0.95, 15 0. 93, 0.92,
saldfied, Owvdéh 136k NVRo(bhylehyGocidin b 2ddivaPent121. Memantine

60. 03, 50.52, 50.16, 48.79, 43.06, 42.51, 42.19,
octihydiohyfer86in&e. 86,0b84in60, hagingy th8Xodlwidg. physico-chemical

30.36, 30.13, 29.96, 29.05, 28.61, 28.19, 26.98,
an@4poCtrognra6 chapacdaristdx: 75, 22.66, 22.61, 21.98,

21.26, 20.87, 14.83. 20 ESIM5 niz 180 [ Memanti ne+H+]
HHSMR (308-MdHz 6DC13548 2.pBr2alydl. dﬁydetz,ohon 087, 0.96, 0.95,
1005 1109.
0.93, 0.92, 0.90, 0.88.
BC-NMR (75 MHz CDClL): & 211.72, 121.11, 60.03, 50.52, 50.16, 48.79,
43.06, 42.51, 42.19, 41.01, 40.36, 37.86, 37.60, 33.67, 32.90, 30.45, 30.36,
30.13, 29.96, 29.05, 28.61, 28.19, 26.98, 24.00, 22.98, 22.87, 22.75, 22.66,
22.61,21.98,21.26, 20.87, 14.83.
ESIMS m/z 180 [Memantine+H'] (100), [M+H'] (34), 543
[Octahydrohyperforin-H"] (100), 1109.

Example IV. Octahydrohyperforin salt with vincamine
Following the procedure described in Example I, vincamine is salified

with an octahydrohyperforin equivalent, increasing the MeOH volumes
compared with the other alkaloids. Vincamine octahydrohyperforinate is
obtained, having the following physico-chemical and spectroscopic
characteristics:

'H-NMR (300 MHz CDCl;): & 7.53 (1H, m, CH)- 7.18 (3H, m, CH)-14 1.93-
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Exanpl e 1V. Cctahydrohyperforin salt with vincam ne

Fol |l ow ng the procedure described in Exanple I,
wormgacizne is salified wth an octahydr ohyperPOr/EPR004/005644

equi val ent, increasing the M8OH vol unes 25 conpared

with the other alkal oids. \/ ncam ne

1%?@9&‘1%‘1’“}4@@"?{0{1”?2? SS 1? r@ﬁEtI:BgVCH%ltW%HZ-ZI CH,-22,

oW ng phy’si co-c ca spe sCo

C}‘H‘%a@}?%Q’?tC?% .31 thig{%iﬁq(b : (\&gfeﬂ%gw el F@ €20, CH;-

4P@H}5§§0%0@566H3 ?01;CW%3-%"&.‘&0 F[F.()"61(615FH8 $= 6,3 Hz,

216419 By BRI 0, (i o 10

BERMR) (74 RiHz 1C®631(355H6 Q07J42= §73 4%, 13% 1228 92, 122.37,
CH3-13), 0.91 (3H s, 14).7°5 13C RMR (

12¢%213)20.392074.8485, 174. 7@7 105399682 619285@%2 152126@751 31 49.57,
121.62, 120.79, 118.85, '110.72, 105.99, 82.09, .

4486 ,644 581 43140,491 98, ‘40122 887. 844 5068 437407, 34515?)833 69 29.83,
"40.22) 37.83, 37.68, 37.47, 35.57, 33.69, 29.

29285,129.079.28750,288 30, 2831602624, 164 98629178, ZZB 95 22 93, 22.87,
23.78, 22.96, 22. 93, 22.87, 22.79, 22.69, 22. 63,

22219,82.69122.83, 20.830 21218,54).80.62032, 16.955I M5 nf z 355
[ Vi ncam ne+H+] (100), 543 [Oct ahydrohyperforl n- H+]

ESIMS)m/z E@Whﬁcaﬁnn@a&}ﬁﬂ\‘jﬁ@@)ﬁdﬂﬁp{@dtﬁhydr@@bbrﬁmﬂth 1 (100).
apovi ncam ne Followi ng the procedure described in
Exaldample ¥pOutahsadrosdhgperfosimsaltfwig apdvineamine
oct ahydr ohyperforin equi val ent. Apovi ncam ne
oct &loyldvanghefpocedure descoibedi ineHxainalé hgapdreincamine base is
fol |l owi ng physico-chenical 15 and spectroscopic

Sahﬁadactwnl’lhst i 88: ' a¢talRInoBgpenleizinCDCEGNivaiit, 51 Afdyincamine

, 7.22 (1H m CH), 6.18 (1H m CH), 5.07 (4H,
ocmhygmhyme@grm@]q ismobGHned,1 haging abe (f2lqwimg physico-chemical
H 11, CH2-5, CH2-15, CH2-16, CH2-17, CH2-21, CH2-22,
an@HPﬁQBOSMCZharWSﬁCS CH2- 32), 1.00-0.80 (24H, d,
; CH3- 25, CH3-29, CH3
H-NMR (300 MHz CDC13): 6 '7.51 (1H, m, CH), 7.22 (1H, m, CH), 6.18 (1H,

m, CH), 5.07 (4H, m, CH), 3.99 (3H, m, CH), 1.93-1.00 (22H, m, H-4, H-11,

CH,-5, CH,-15, CH,-16, CH,-17, CH,-21, CH,-22, CH,-26, CH,-27, CH,-31,

CH,-32), 1.00-0.80 (24H, d, CH5-19, CH;-20, CH3-24, CHs-25, CH;-29, CH;3-

30, CH3-34, CH;-35), 1.20, 1.06 (6H, d, J = 6,3 Hz, CH;-12, CH3-13), 0.91

(3H, s, CH;-14).

C-NMR (75 MHz CDCl3): & 211.4, 191.3, 184.6, 163.7, 134.7, 128.8, 128.6,

127.7, 122.8, 120.9, 118.7, 112.9, 108.6, 82.7, 61.5, 56.3, 51.3, 47.7, 41.5,

40.5, 38.2, 37.9, 37.7, 33.9, 30.5, 29.6, 28.7, 28.3, 28.1, 27.1, 23.3, 23.1, 23.0,

22.8,22.7,22.4,22.0, 14.0.

ESIMS m/z 337 [Apovincamine+H'] (100), 543 [Octahydrohyperforin-H"]

(100).
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20 30, CH3-34, CH3-35), 1.20, 1.06 (6H, d, J = 6,3 Hz,

CH3- 12, CH3-13), 0.91 (3H, s, CH3-14). 13C NMR (75
WObB4OREIB) : 8 211.4, 191.3, 184.6, 163.7, 134PGI/EP2004/005644

128.8, 128.6, 127.7, 122.8,9120.9, 118.7, 112.9,

108.6, 82.7, 61.5, 56.3, 51.3, 47.7, 41.5, 40.5,

. ’xagp%’ Vg70%tal§dR)a(ﬁ‘g’é@é‘&gén%féggqﬁ&SﬂﬁuﬁyégS 1,
[1&?2}1153#1%(? per gg’?en‘{@’io&ﬁggﬁdn%ﬁ%%‘%ﬁ% &6 Zéﬂl?hdme base is

sal’?ﬁgﬂ EP2Q0i# 005644 9 odexRydohyWbrfont ahydgwigdbmer f OCh'ihldme

salt with chinidine Follow ng the procedure describ

octahyd@¥ch @ forinsli [ SbRANSAS Baving $R¢ 'ffolll%@vl‘ﬂgt Bh?ﬂco chemlcal
ocf ahydrohyperforin equi val ent. Chi nidi ne

an@@Fabﬂséaﬁﬁa%haﬂkﬁa@mﬁmls obt ai ned, having the

| RMIRE(30] M C“f«%?%%'@ 5&“&"%% o, TR 2
HENMRC{FI0 MHECD! 2), CH
d( 4. 6)( , 7. 95( H d(QOg) (§-|) 2;4 (1H( d(4w6)) )

7. 1H/d@#6},1CH, ﬁ@@ 14 922 fnd 2 CH , 3030 1H, CH), 6.05
@}Q gﬂi )s % &ﬂﬂ 2 8d, %%, 3)8 (KH,ign )s

(IH ilrf.i CCHbi 5"04 (6H Qﬁ) 13 86 (@EIerh) 8. 18 5H, ni}, 1193-CH0 $22H, m, H-

CH2- 15, CH2-16, CH2- 21, CH2-22, CH2-26,

4, H—-|2-12CH216 CH2,- B4, CHj2}63,2()3H2417QCCH2811 ((ZHHZZQI CHH26]1CH,-27,
CH3- 20, CH3-24, CH3-25, CH3- 29, CH3-30, CH3-34,

CH331 36€H,-3220,.00-0080 (B84, d, CH=18, €HHz200881,124, CH;3-25, CH;-
CH3-13), 0.91 (3H, s, CH3-14). 13C-NWR (75 Mz

29COE1330, 8H3134,4CH1-35)31.2084.@% (AE8d 2] =16,3. Hz, CHz-12, CH;-13),
144.5, 126.8, 121.3, 101.7, 82.7, 61.5, 56.2, 51.3,

0.97(34, 41CH3-40. 5, 38.2, 37.9, 37.7, 15 33.9, 30.5,

13296 28.7, 28.3, 28.1, 27.1, 23.3, 23.1, 23.0, 22.8,
QZ‘IMRIZSZMPEQCDCh)]:zﬁ Ell E&SIII% 31112843@,51@&2&; m4a|7hel44|%1+] 144 .5,

100? 543 E{Oct ahydr ohyperforin-Ht] (100). Exanple

12¢18, 12063 ahQ r7or%2p£ 6 bi5i (F6sl § 1.4 . Bl .8l BAeS, 38.2, 37.9, 37.7,

- 33.9, 30.5,29.6, 28.7, 28.3, 28.1, 27.1, 23.3, 23.1, 23.0, 22.8, 22.7, 22.4, 22.0,

14.0.
ESIMS m/z 325 [Chinidine+H"] (100), 543 [Octahydrohyperforin-H'] (100).
Example VII. Octahydrohyperforin salt with eseroline
Following the procedure described in Example I, eseroline base is
salified with an octahydrohyperforin equivalent. Eseroline
octahydrohyperforinate is obtained, having the following physico-chemical
and spectroscopic characteristics:
"H-NMR (300 MHz CD;0D): & 6.68 (1H, dd, J=9.8 and 2.7 Hz, CH), 6.66
(1H, s, CH), 6.55 (1H, d, J=7.8 Hz, CH), 3.38 (1H, m, CH), 3.25 (2H, m,
CH,), 3.07 (3H, s, CH;), 2.85 (3H, s, CH3), 1.93-1.00 (22H, m, H-4, H-11,
CH,-5, CH,-15, CH,-16, CH,-17, CH,-21, CH,-22, CH,-26, CH,-27, CH,-31,
CH,-32), 1.00-0.80 (24H, d, CH;-19, CH;-20, CH;3-24, CH;-25, CH;-29, CH;-
30, CHs-34, CH;-35), 1.20, 1.06 (6H, d, J = 6.3 Hz, CH;3-12, CH3-13), 0.91
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Fol  owi ng the procedure described in Exanple I,
eseroline base is 20 salified with an
woedoahyatrohyper fori n equi val ent. Eseroline PCT/EP2004/005644
oct ahydr ohyperforinate i s old0ai ned, having the
fol |l owi ng physi co-chem cal and spectroscopic
har efistics H NVR (300 MHz CD3OD): 8668(1H
(3%d§§%%4and27l—lz CH, 6.66 (1 H, s, ,655(1

SENJIRIETS Rt CBit) 3o 36HianaktSy 28,28 S3Haam, 459,

411 9934(%2@CH22§14 316 H2347 4%? 2680'%_'%2 2;‘9%1528 gh228610, 28.17,

26% %3?)7601;@0%{690&% 2242%;7 dzz G/U3'232968C.|Z§ 6230 2103'@ %4;11 20.80,

J = 6.3 Hz, CH312 CH313) 091V‘D
2004/ 106275 PCT/ EP2004/ 005644 10 (3H, s, CH3-14).

N + 3 2 ] i
ES}%@EQWi(Z 2291 '\/t%slegggﬁ&H Po @621 061 21 31 %%@gga}f}gl;@ erforin+Na*]

- 467 d2Oh Porf@an PN 249, Qct@ydrdhyperforin-H*
(763072%76},22 6r22n93a]§g8 ;rgc%gy yperforin-H']

1 ,830972(8¢tatdirdRypet@o, H' NB]229 ESIIVSm(z 219
( ser ol f[%é+m%®( {OO{ 1?11 [2)(530t a%§dr%hyperfor| n+Na+]

(72E aRpld VRO &ahydrohypetforha shit(with, tard
[ Cct a{(hyd?ohyperforl n- H+] ¥ 100), 1109 ’

[ 2( Bollawidpchy paotedhire-desyribad in (B&mplexipénd/bhse is salified
Cct ahydr ohyperforin salt with tacrine 10 Foll ow ng the

wiphi care chotgh ey p efdrinn eguavadre. | Tadranr ioveatliyalehyperforinate is
salified wth an octahydrohyperforin equivalent.

obTaaed ne havimhy dhehyfoddwinignaphysiso-atenaicakd,andavispectroscopic
the foll ow ng physi co-chem cal and spectroscopic

chatmtecstées:sti cs: ' H- NVR (300 Mz CD3OD): S 8.37 (1 H,

d, J=8.8 Hz, CH), 7.91 (1 H t, J=7.8 15 Hz, %{)
H?‘NMF( (304 Mz 39; QD 8@45 (1H, d5)¢4.8-zt CH)=8 (—le t, J=7.8
3.05 (2H, t, J=5.8 50é268 (2H, t, J=5.

Hz; HQ;|—[2)78 A Hed,(bt8. lphlzcﬁ;ﬁl)) 76500 Hot J=$,.0 Hz, CH), 3. 05 (2H, t,
J=5.8 Hz, CH;), 2.68 (2H, t, J=5.8 Hz, CH,), 2.46 (2H, m, CH,), 2.02 (2H, m,
CH,), 93-1.00 (22H, m, H-4, H-11, CH,-5, CH,-15, CH,-16, CH,-17, CH,-21,
CH,-22, CH,-26, CH,-27, CH,-31, CH,-32), 1.00-0.80 (24H, d, CH;-19, CHj;-
20, CH;-24, CH,-25, CH;5-29, CH;-30, CH;3-34, CH3-35), 1.20, 1.06 (6H, d, J
= 6,3 Hz, CH3-12, CH;-13), 0.91 (3H, s, CH;-14).
BC.NMR (75 MHz CDCl;): & 212.51, 210.48, 155.50, 152.00, 138.00,
132.67, 125.97, 123.70, 120.21, 115.58, 109.09, 60.47, 48.40, 42.17, 41.61,
41.34, 40.57, 40.38, 40.01, 38.20, 37.84, 37.62, 33.76, 30.17, 29.12, 28.72,
28.41, 28.12, 26.92, 24.04, 22.98, 22.90, 22.88, 22.80, 22.73, 22.61, 22.46,
22.17,21.86,21.21, 21.10, 14.73.
ESIMS m/z 199 [Tacrine+H"] (100), 543 [Octahydrohyperforin-H'] (100).
Example IX. Galantamine salt with colupolon

Following the procedure described in Example I, galantamine base is
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CH2), 93-1.00 (22H, m H 4, H 11, CH2-5, CH2-15,

CH2-16, CH2-17, CH2-21, CH2-22, CH2-26, CH2-27,
WERD43d627CH2- 32), 1.00-0.80 (24H, d, CH3-19, QGFERDN4/005644

CH3- 24, CH3-25, CH3-29, CH3-130, CH3-34, CH3-35), 1.20,

1.06 (6H, d, J 20 = 6,3 Hz, CH3-12, CH3-13), 0.91

safifi it AR edival b GHUR BRI EnERGh is G2 idibing physico-
chfiitedund ugfosshbl Afralbiistiy 07 “35 20, ‘57,84,

"EEHR I §hiz SPGD: 85 58 (18,48 Sfg SR A7 (1K, 4, 1815,
CHEE, BT 0H0y CRLZ3 AT $orotidhd 3ndl, El%se (1

ri 0 I . =
BRSNSt I 0803 0 St b an. 0, 150
oQe cripeq 4 a , L e =
PSRRI TR ) 398 S0t a-18 0. 20,
crg@ylzf.ahﬁzﬂ.gooq%mownm op=16TNe4spbkt) hag tdAE,Y 02 saWIY, s, CH;),

ysi co- chem cal and ‘spectroscopi’c characteristics:
A 8 189 3 , J= =%.16
2 HHLI00 MEITPEIOLLS DI 440EL 8 LR a1 o,

. ' , ) , dengd
CH, 3 IO el WB(GHOA CHypa b G113 grgptenion, o

J=6.7, CH5), 2.6 814235 é?ng-ﬁl,(Gﬂg).m CH), 3.88 (3H s, CH3),
3.46-3.22 (2H, td-m J=14.0, 2.0, CH2), 2.74-2.30

BCRMRITEMHETDA,) 46 21233, 0998 CP0.592.133.48H 46332, 145.2,
CH3), 2.41 (2H, d, J=7.4, CH2), 2.15-1.76 (2H td-m

1334%.183.34,112&M3) 126.28) 123H9,5122.94#3) 19.2373 11 3}6,88.84, 59.88,
CH3), 1.62 (3H, s, CH3), 1.59 (3H, s, CH3), 1.17 (3H,
5621, S1063-48.10, €B3)5, 37.58-3.53, 2@M6, 8v.0220.09,313.N8R1 8.10.
(75 MHz CDC13): S 212.33, 203.98, 200.59, 182.63,
ESPMS32/z 288.[%jalafi3mids+HIBE1a), SOI8[2Balahlanite+Na'] (22), 399
123.19, 122.94, 119.23, 111.96, 88.84, 59.88, 56.21,
[C@i&l}ﬁﬂpnd&ﬁ]O(lO@(l 95, 37.78, 30.13, 26.06, 26.02,
19.09, 18.18, 18.10. ESIMS niz 288 [Gal ant am ne+H+]
(10®xamlBple [ 2GaKant anFoenNdatiof22) , GBRaining galantamine
octahydrohyperforinate
10 mg of galantamine octahydrohyperforinate are diluted with 80 mg of
lactose, 5 mg of magnesium stearate and distributed into a hard gelatin
capsule.
Example XI. Transdermal plaster containing galantamine
octahydrohyperforinate
An adhesive suspension based on acrylate (Durotak 387-22-87) was
prepared containing 10% of galantamine octahydrohyperforinate and 15% of
N-methyl-2-pyrrolidone, to obtain the give medicament in the form of gel.
This gel was deposited onto a polyester film (S2016) by means of a coating
apparatus. After drying at 80°C for 10 min., a polyester film (Scotchpack

1109) was laminated on the dried medicament. The resulting sheet was cut



15 [ Col upul one- H+] (100). Exanple X. Fornul ation

cont ai ni ng gal antam ne octahydrohyperforinate 10 ng
wobkoogab@mt am ne oct ahydrohyperforinate are di | PCBEP2W04/005644

80 ng of lactose, 5 ng of iHBgnesi um stearate and

distributed into a hard gelatin 20 capsule. Exanple

. . r]oslﬂt%r ol r containi ng gal antam ne
mt%(k)tl%\%)é/%ro ygerfsgfréidﬁszt&g An adhesi ve suspensi on based on

acr Du ak - 2P p ai ni :
10‘%?%?@&!?%?%21’ neﬁg%?éﬁeyﬁg%km??%{riengtroglqgﬁﬁﬂ&%%g amine
% ol i done, to obtain the give
ocﬁ‘gﬁgﬁngﬁ%“foﬁ"?ﬁgform of gel. This gel was deposited

Ont@.O@Opg’|dfe1§1teﬁfa1ﬁide”bét§ﬁ?aﬁ90h frfﬂi‘ﬁﬂﬁe Qher g&i‘khﬂgd in 10 g

apparatus. After drying a or 10 mn.,

of g%wf%sgu{ddﬂ@ ddQiehpoel CHipRy NE37l430DNab %y)@ra géleof the

ried nedicanent. The resulting sheet was cut

medfhditb The ROTWEPAOPNIISGth solventl 6lito @F@@%@f@‘i filin (S2016)
the desired Size. Exanple XlI. Transdermal plaster
by CipBhRd MY EetirmNappara2aé.amyesrotsiagf & BoaCefér A80ndnutes, a
of mentam ne octahydrohyperforinate were suspended in
polRs@r filef (@cobslipagk di100yonasatiieiiaved (o Ghenpeld of dried
MD7-4502) to give a gel of the nedicanent. The gel
meddcargdeposnd eble wesultingl staset voad ounintol plastees ofithe desired size.
(S2016) by neans of a coating apparatus. After drying
at 80C for 10 m nutes, a polyester film (Scotchpack
1109) was lam nated onto the gel of dried nedicanent
and the resulting sheet was cut into plasters of the
desired size. WO 2004/106275 PCT/ EP2004/ 005644 13
CLAI M5



1. Salts of general formula (1) [Al [B] (I) 5 in
which [A] is the anion of formula (Il) R 0 0 R CH3
Wm200R20RB = R2Z R3 R R (1) wherein: 10 -ni SPOT/EP2004/005644
when R, is iso-pentenyl, R213s hydroxyl and R3 is
hydrogen; - when Rl is iso-pentyl, R2 is hydroxyl and
CIZ8IMs hydrogen, or R2 and R3 are taken together to
—IFO'r‘n'I—a carbonyl; or [A] is the anion of col upolon of
formula (111) 15 OHO -00 (IIl) formulae (11) and
(1'11) also including the corresponding tautoneric
1. f or Q8jts %?%eh@i}alif‘ér&'{l?a @ggtion of an alkaloid sel ected
from anticholinesterasé agents, 20 NMDA-ant agoni sts,
noot r opi cs, choli nergi %ﬁd [BI ut an‘(ne ant agoni sts, WO
2004/ 106275 14 PCT/ EP2004/°005644 " "ser ot oni nergi cs, MAO
5 in WHIERTAQNS thdHsioACs f forhRil & (IFJUScari ni ¢ agoni sts,
vi ncam ne, apovi ncam ne, chinidine and eseroline. 2.
Salts as clained in claim1, wherein the
anticholinesterase alkal®id is selected from
gal ant am ne, physoséi gn e, Buper zine and tacrine.

wherein:
10 -nisOorl;
- when R, is iso-pentenyl, R, is hydroxyl and R; is hydrogen;
- when R is iso-pentyl, R, is hydroxyl and R; is hydrogen, or R, and Rj are
taken together to form a carbonyl;

or [A] is the anion of colupolon of formula (IIT)
15

()

formulae (IT) and (HI) also including the corresponding tautomeric forms;
and [B] is the cation of an alkaloid selected from: anticholinesterase agents,

20 NMDA-antagonists, nootropics, cholinergics, glutamine antagonists,
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5 3. Salts as clained in claim1, wherein the
NVDA- ant agoni st al kaloid is nemantine. 4. A conpound
weelogaord from  oct ahydrohyﬁ)erfori n salt w t hPCT/EP2004/005644
gal antam ne; oct ahydrohype forin salt with
physostigm ne; 10 octahydrohyperforin salt wth
sero®tHNéigies, Mat@hydhidigesy fPKIO aedivatotd, h museainioeagonists,
oct ahydr ohyperforin salt wth apovi ncam ne;
vineatmhy,dapdwipedrh e, chi@ildinerand esdriohingi ne;
oct ahydrohyperforin salt with eseroline; 15
2. oct Sdlydias hylpenédin relsiah t1, wwheéreimdhe ramtichghinasteassenelkaloid is
salt with colupolon. 5. Salts as clainmed in any one of
selettaidfsorh- ghlastameidie c phpsussigntineTheperzenoand hacrsmd.t s as
claimed in clainms 1-4 for the preparation of
3. medSalssrastdainoed imelaied apyhartinitixh NMEBIA sandagesise alkadoid is
7. The use of the salts as clainmed in clains 1-4 for
mententipeepar ati on of nedi canents for the therapy of
depression. 8. Pharnmceutical conpositions containing
4. a sAlcompoundiseledtadnframy one of clains 1-4 in
adm xture with suitable excipients and/or carriers. 9.
octahpdighspectnimpali Mythhgakantammes| ai ned i n any one of
claims 1-4., 25 10. Transderpmal plasters containing the
octghy dephypecfogimpalt withhphy sséiggnines | ai ms 1- 4.

octahydrohyperforin salt with memantine;

octahydrohyperforin salt with vincamine;

octahydrohyperforin salt with apovincamine;

octahydrohyperforin salt with chinidine;

octahydrohyperforin salt with eseroline;

octahydrohyperforin salt with tacrine;

galantamine salt with colupolon.

5. Salts as claimed in any one of claims 1-4 as medicaments.

6. The use of the salts as claimed in claims 1-4 for the preparation of
medicaments for the therapy of Alzheimer's disease.

7. The use of the salts as claimed in claims 1-4 for the preparation of
medicaments for the therapy of depression.

8. Pharmaceutical compositions containing a salt as claimed in any one of
claims 1-4 in admixture with suitable excipients and/or carriers.

9. Capsules containing a salt as claimed in any one of claims 1-4.

10. Transdermal plasters containing the salts as claimed in any one of

claims 1-4.



