EP 0 328 535 Bl Description The present invention relates to the use of a
cFass of phar macol ogi cal agents in a nethod for treating certain central
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also relates to 5 novel conpositions of matter for treating such disease
st at es. articularly, the present invention relates to the use of
nmonoam n'?ee&@'?')ﬂl ne derlvatlves in the treatment of such states. A wide
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Several acridine-derivatives have been disclosed in European Patent Application Publication No. 179
383. Some of them are described to exhibit antidepressant activities, which activities being particularly
helpful for patients suffering from Alzheimer's disease. However, no clinical studies have been performed
50 using these compounds, but the so-called "Dark Avoidance Assay" wherein mice are tested for their ability
to remember an impleasant stimulus for a period of 24 hours.
Earlier work in this field also demonstrated that 4-aminopyridine was capable of reversing certain central
anticholinergic states such as drug-induced coma. The mechanism of 4-aminopyridine is now believed to
be due to post synaptic potassium channel blockade as described by Soni, N. et al, "4-Aminopyridine - A
55 Review", Anesthesia and Intensive Care (1982), vol. 10, pp. 120-126. Thus, the search for a suitable
treatment for Alzheimer's disease continues. '
Surprisingly, conirary to the teachings of the prior art, the present inventor now finds that certain
monoamine acridine derivatives can be orally administered to mammals, especially humans, in an amount
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hypot hesi s of organic brain syndromes, in general, and of Al zheiner's
disease, in particular. Approximately 75% of the patients showed
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The compounds involved in the present invention have a wide number of advantages over the prior art

methods of treating central nervous system cholinergic deficit states. They are effective, relatively non-toxic

56 and suitable for long-term treatment. Suitable blood levels may be maintained when orally administered

three to four times a day. Many current prior art treatments require a greater frequency of administration.

The monoamine acridine derivatives are readily absorbed after oral ingestion and no neurosurgical
procedures or intravenous injections are necessary.




mpnoanj ne acridi ne derivatives can be orally administered to mamal s,
especi ally humans, in an anount 4 EP 0 328 535 Bl effective for the
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35 wherein R; represents hydrogen, hydroxy, methyl, methoxy, ethyl or ethoxy; Ry and R. together may form
a double bond, Rs and R4 together may form a double bond, or Ry, Rz, Rs and R are all hydrogen; Rs
represents hydrogen, hydroxy, methoxy or ethoxy; Rs represents hydrogen, hydroxy, methoxy or ethoxy;
and Ry is without a substituent or R; represents an oxygen atom, a Ci-C2¢ alkyl radical or a radical
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EP 0 328 535 B1 A nore conplete appreciation of the invention and nmany of
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met hyl , E Xy, ethyl or ethox err| and err oget her form a
doublg bond [err] and [err] together may form a doubl e bond or [err] and
[err] are aII hydrogen; [err] represents hydrogen, hydroxy, nethoxy or

et hoxy; [err] represents hydrogen, hydronuhhnethoxy or ethoxy; and R7 is

Wi t hout a substituent or [err] represents oxygen atom a [err] alkyl

radi cal or a radical seleclay f i 3 EP 0 328 535 Bl wherein
each ® is independently sel d pharmaceutically
accept abl e salts thereof,

35

7-methoxy-1,2,3,4-tetrahydro-5-aminoacridine

o=z

55



in the manufacture of an orally, rectally or topically adm nistrable
medi canent with a dosage content of said nonoam ne acridine derivative or
salt thereof sufficient, when EhOA2&SIEBY oral |l y, subcutaneously, rectally
or topically to humans, to achieve and maintain the m ni num bl ood | evel of
sai d nonoani ne ridine 5 derivative or salt thereof which provides an
ef fect i veﬁ?wgé?r%’étﬁ'fagw‘g?{'ﬂf??f’éf'%r' s di sease. Each of the foregoing al kyl
groups may be straight chain or branched. Particularly preferred conpounds
intended for use in the practice of thqupresent i nvention include
1,2y 3, 4-tetrahydro-5-anminoacridine (alsp2referred to as THA) and
denivatives thereof. Phargmceysrs " e _sal.ts are also included in
this description. The chem yé ' 4-tetrahydro-5- 10
am noacridine is set forth derivatives of THA which
are al so useful in the practlice of ntion include the
follewi ng: 25 30 35 7- met hox Ry NG T O
55 7 EP 0 328 535 B1 N-oxy-1-, 2,3, 4-tetrahylro-5-am noacridine [err] 10
7-hydroxy-1 , 2,3, 4-tetrahydro-5-am noacridine [err] 20 25
7, 8- di hy di-ydpxyt1.23.8tettahydrbSaimindacddiae am noacri dine [err] 30 35 8-hydroxy-1
, 2,3, 4-tetrahydro-5-am noacridine 40 45 50

15

he predgent inv
4 -

N,
__ HO
s
20
HO =z
N
25 7,8-dihydroxy-1,2,3,4-tetrahydro-5-aminoacridine
NH,
30
N
35
8-hydroxy-1,2,3,4-tetrahydro-5-aminoacridine
Y
40
45

50

&6



55 8 EP 0 328 535 Bl 8-nethoxy-1 ,2,3,4-tetrahydro-5-am noacridine [err]
7, 8-dimet hoxy-1 , 2, 34tetrahydr05amnoacrldlne 15
2 20 [err] 251 hydroxy 1,2, 3, EPO32B8R9 Bilo- 5- ani noacri di ne 30

[err] 35 40 l1-nmethyl -1, 2,3, 4- tetrahydro 5-am noacridine 45 50 [err] 55
9 EP 03285 5 B1 .3, 4-tetrahydr o-5-am noacridine [err]
4- hydr oxy- ¥ 1&%‘6??%’%‘%’?%’“ imacri di ne 15 20 25

4- et hyl -1, 2 3 4-t etrahydro-5-am noacrldl ne [err] 30 35 4-nmethoxy-1
, 2,3, 4- tetrahydro 5-ami noacridine [err] 4 -am noacri di ne 50 The
foregcy ng derivatives of 1, 2,3, 4-tetrahydro®5-am noacridine are all
believed to be active met&?calte

10 Gi30

7.8-dimethoxy-1,2,3,4-tetrahydro-5-aminoacridine

15
NHZ
Ry 20
N
CH
25
1-hydroxy-1,2,3,4-tetrahydro-5-aminoacridine
30
35
40 1-methyl-1,2,3,4-tetrahydro-5-aminoacridine
4 \
N
80



of 1,2,3,4-tetrahydro-5-am noacridine. The preferred conpound in the
practice of the present invention is 1 ,2,3,4-tetrahydro-5-ani noacridine.
55 10 EP 0 328 535 Bl R7 is ER@3285%35/B1 no radi cal, however, the
foll owi ng substituents are also preferred for R7: [err] 10 15 20 30 35 40
The foregoin [ rred substituents for R7 are preferably substituents on
1,2,3,4-?@T?@ﬁ@&?%§%¥WQHP%%QEPFH$H%. 50 Any of the foregoi ng conpounds
may be prepared by processes known in the art. For instance, reference my
be made to any standard chem cal tex ok fobureaction processes and

conditions. The precise amount of nonp&m ne gqcridine derivative for use in
the present invention will vz SPINNG, exanpl e, on the specific
drug chosen, the conditiongfor why Grug i syadm ni stered and the size
and kind of the manmal . i pnoam ne acri di ne

derivative can be enpl oyed i gunt effgctive in the treatnent of
centssal nervous system or P& L eStem cholinergic deficit
states. For certain disease stlates, nount may be sufficient to
substantially reverse synptons of cholinergic deficit states. The synptons
of t hese ydbwsi.23 aetrangdro§-amippactidinedenenti a of the Al zheiner's type, are

i nproved. 11 EP 0328535 Bl For humans, typical effective anpunts of
nond&m ne acridine derivatives for use in the unit dose conpositions of the
present invention range from 40 ny t@mé gra Bgr 24 hours depending on the
nmonoam ne acridi ne sel ect ed; Aanmunts may be enpl oyed, if
desired. This range is basgs :
pwef erred anount is from OO ng t
cont?iins 100 ngy to 200 ny fof the } ile acridfne derivative per 24
hours. Preferred unit doseNgonpQ jon .
1,2,3,4-tetrahydro-5-aninan\ d'ne cdhfain 2 ny, 50 ny, 75 ng, 100 ng, 150
ng or 200 ng per dose. The 75 ng, 100 ng, 150 ng and 200 ng unit dose

compsi t i0hsnyRi 83 RtdrbigiRBlanineatsitiad ned rel ease. The foregoing unit dose
ranges are based on one dose per tablet, capsule,

o,
30 - )

36

4-methoxy-1,2,3,4-tetrahydro-5-aminoacridine

“ b
RS
© N

5-aminoacridine
50 The foregoing derivatives of 1,2,3,4-tetrahydro-5-aminoacridine are all believed to be active metabolites
of 1,2,3,4-tetrahydro-5-aminoacridine. The preferred compound in the practice of the present invention is
1,2,3,4-tetrahydro-5-aminoacridine.
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pill, 5 m of elixir, 10 nl of suspension or the like. Qher than the oral
form of administration suitable dosage 10 forns are those associated with
the intranuscul ar, subcut aneous, EP 83281635 Bbpi cal, e.g., dermal, and the

| i ke routes of adm' ni stration. Sustai ned rel ease dosage forns are
preferred. Thus e co 05|t| 0 this [nvention dm ni stered by
punp or ashh'® BQFGFP&P 'EﬂweYeﬁ '(W"f‘gf Pt'weﬂﬁsé@ta%BH;@%ﬂ‘g%b%:y route of
adm ni stration not suggested in the practice of the present invention is
the intravenous route of adm nistra- tion since that route is generally
only advant ageous for “SE2@igCHpR@ypt and is not considered advant ageous 15
fox.the treatnent of a chronic disease state such as Al zhei ner's where

treatment is needed on a continuous basis. As noted earlier, the preferred
nonoam ne acridine derivative is 1,2,3,4-tetrahydro-5-an noacri dine. The

bl ood 1, 2, 3, 4-tetrahydro-5-amn i ne concentration which is effective
in the treatnent of central nermm peri pheral nervous system
cholinergic deficit STHAE et ween ng/m. A blood level in 20
this range affords substantial \ nproyenent in Al zheiner's di sease rel ated
synptons. Figure 1 shows the senstt+r¥ity of the serum
1,2,3,4-tetrahydro-5-am noacri dine assay over a range of zero to thirty

ng/ M1 A serumlevel of 5t0.70 ng/M may be achi eved by the oral

adm nistration of 100 ng to 200/11'9"0‘\1, 2,3,4- tetrahydro-5-am noacridi ne
every six to eight hours. Thus,” a daiNy dose of 600 ng to 1600 ng is
preferred. The pref er reip®@S2r™concen® €3 ons of ot her nonoami ne acri di ne
deri vatives has not yet been de. 25 However, it should be noted
that ¥he frequency of adninistra wi Il vary depending on the blood | evel
desired and the specific nonoam ne acridine derivative selected. Thus, the
nonoam ne acridi ne derivative nmay be adm nistered, for instance, every two,
four, six, eight, ten or twel ve/TO'UT'\It is aI%o possi ble to adm ni ster

t he npnoam ne acridine_derivatifes of-Nhe presegt invention in a tine

rel ease formulation. 7CHIHeCHaT ety of M3 RH2O-G-¢CHp)gCHyai | able in the art
for preparing tinme rel ease or 3E Iong/actl ng conpositions. Any of these
time release or long-acting for ¥ons are suitable in the practice of
the present invention as long as it does not adversely affect the

ef f ectol veness of the nonoam ne acridine derivative in the treatnent of
cholinergic deficit states. Adv of tinme regl ease fornul ati ons include
a | ower concentration of peak sfrum abgorption ich substantially reduces
the adverse side ef f ectHyGHpSHpoXi| 2rOTRrdp) s683i ni stered. In
addition, a reduced frequency o stration results, which 35

subst?fnti ally inproves patient c ance. A frequency of adm nistration of
every 12 or 24 hours would be preferred. In addition, a nore constant serum
concentration of the nonoam ne acridine derivative would result thereby
akloowi ng a nore consistent relief synptons. Any form of nonoam no
acridjwne derivative other than i ous is suitable in the practice of
the present invention. 'I_'éigi&a rms i nclude tablets, capsules,
pills, bulk powders, eliXi452 , 40 suspensi ons, syrups,
suppositories or ointnents, creang the like for topical adm nistration.
Preferably, the nonoam ne acridinge derivative is conbined with any suitable
nont ogi ¢ pharmaceutical ly accept®de inert carrier material. Such carrier
materials are well known to those skilled in the art of pharnaceuti cal
formul ati ons. For those not skilled in the art, reference is nmade to the

t ext enti t Tiedforegbiagn prefdned’ subsBhuantsretare B | agen prefedbly N sudstituents Nona 123 @tet@hydro-5-

pr epar atambwadridine.or al adm ni stration, e.g., tablet or 45 capsule, the
nonoat ne &ur ofcthen éoredeing \warmpourdsi mayabe efepeed by eroegssesnknovmin theartt Faditstannd, of
central referencemay b9 madanto any siandarg bhermigal terdrooloiosreasiion rrpaesses hridnonditiops.def i ci t
states i s E@nppeRedargupihofamgnogimine aprisiine derivatiyehier wers duthe criesent invsotispt wiblveryi ner t
carri er 98eRafing dor|examnia; an the ispacifip dyug ishesam the pepditian foy whietbthe dub dsadetinistargstand -

phat e a2 %ﬁmﬁ’ king of-the-mammal; Geperalfy;spepking [thepRroaeina Repiding derivaiye capbeipmplexed | v,

when Pe er rgmeelcgl |réth5 fr?m?ngof central nervous system or peripheral nervous system cholinergic
icit states. For certain disease states, the amount may be sufficient to substantially reverse symptoms of

cholinergic deficit states. The symptoms of these states, mcludlng senile dementia of the Alzheimer's type,
are improved.
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| ubricants, disintegrating agents and coloring agents can al so be included.
Typlcal blnders I ncl ude starch, 50 gelatin, sugars such as sucrose,

nol asses and | actose, natural dERI0 83883881 ¢ guns such as acacia, sodium
alglnate extract of Irish nDss carboxynethylcellulose nethylcellulose,

ol yvi nyl rrolldone ol et c cellulose and waxes.
‘Fl)'yp?/cal gl gr ‘é n%e"l':aéf fﬂr thw
i mi taf?’BFH’s' "° B’° "ti'nﬁa 'E’“’s °§' g. de,
| EUCI nglon me ertfrie; q‘ ver reae ﬁm un GSII'éd
n 0 u réfor|
vt hpu tfangﬂ Z@d %% .é&*er.va% erzp @ Bse,
pro rﬁed uﬂ. aasge fatiaars yd?&-&-ﬁrﬂlﬁoa@ n%coﬁaﬁ b@%ﬁﬁ”ﬁi glul Ose
and S04y 1§(Wn¥|or§dé @,se@do f T 95 Inig® b&Y\Rg uit i éJ@%

accept M‘eﬂab YeRstalfdd BiBask. ”ﬂﬁrf&gdoﬁlbet‘ﬂlt H&Qaﬁg@éaar WQn Whd Hosb PErtabldt; &psuleany of

t he st %mdﬂh f BRir 210Chi Gof SLisFehsion-WKAIRY IR IO Sr MEIthé bralMérl of BdrAfiStiatich sditBlle dosage

Pr eser Yowhs 5ré ShosélBssadididd With thewlrdnileciar, Baciiasdolisy Fdcial, WpREl, ég.) defimdl chnd@eage f orm
I s f or mauteato ddministgation. BOstahed Xrelbase SdaS4ge Isrin® AreOprefsiygdU ThusAthe @pmpaditions dERhi® 328
535 Bl inwéntion inlyebel adiirdsterédobypuntp @ ae afziburiak patéht or riragn diciont isjation. iThe evdylrolle@h t O
mat er i adirsinitfationiret suggastedtirythe praglich iotjthe pregemt inveeonds ithé intravesous eduteyof edrhinistidar i ous
ot her fiert since &akrovtais dorerglly ol pdvaniageousderiacidss treatmentand isnet consideredrdiantageche

phy sk c &r tedmeatmentt of ychrenipsdingasestater suctiasrAlzheimeriarndere toatipatissneedsidion g coipuagaips ul es
may beb@#ated with shellac, sugar or both. Such conpositions should

pr ef er abl AP neted elian ta proferzadimanoamipeccridinerdeiativeds b A ahydigdragyingpgridine.(The 5 -
act ive !° P%ﬁﬂ’@‘fﬁ’yd%5raf“'ﬂ9%°"5'é? 9&9@%"%‘%‘ Y‘UC@B@S‘bea‘gt;%@emt ot °fo‘¥° iy B°’YPH?t The

a{glgﬁsyst? R od level in
i nt rzémﬂésc 93 af'°’§ﬁ8r g}am ="°'a§ ré ety elEgA Sy
| V

o oAty d 8 2% : ek b %&tﬁ&%@wme
" he e%" ,%?i ’% ﬁagg aoﬁl%ﬁgabﬁﬁ o

chol | R Bbfer ldoﬁ'cBno'é tﬁ&ﬁ@ of ye{i% gdé nﬁ.){e%t em and
the z&o Howevbr, RI3RER bddiedOHa 1/ adnfi{<iration il dé R G hé bisGePede) St at es
whi ch  aEedVBid! the< SR8 MBhobiRe aénﬁme &ivél seicea Sfhub, i MoHBarfihe AR u.n@aerﬁatrdé sease,
Myast heiay Be Sdniétsred, Fdv Mbthred ! W6ty SwoC1aGH @ae.gﬁt%mbrmuam&b nesia, denentia

associ at aglis\bish BodaIBIMO SAriNiSEH tRSTRonoEK aERIRG dorivetiveLF# IR SbseRt iBRtiof g teduced
chol i nesiggbeforhtilation. A vidiedtartty o methidifs tapdhdwodvailabib iiethe Gft f&r \prepliingRindel roBase @At r al
ner 6 U dong-ycing tongpostions eihg oL theke ftimd irdleasé ot lergy-adiitly fivmulativhdara @altable ¢ thel pragdicé hose
char acbtthe gresbntipvedtionias losghaxit ddas hot adveesele taffdct the aitectiveasse ofctid maricbrgine acritline

cent r alderivative iruthe yreatmeninofl Sholirdigie deficiidstatesa Advantages! olitime reteasei foraulations inaludeaamal s,
especi dawbrycdncantiation of pehk sarumxabsarption whigh isibstantiathyedudes itheeaduarseagidmpfiotts tand t he

act i on tesiiyneftthe eamnpunsicadministerrg. incadpiien, aredugesifeequancy efhadministraton eslultsn avhicin

mam?a| Substagtially improyasrrafianheomplizneh A\ freaveney, of admipisteationcof gary did ey 24Jwurs weuld be

anti - Pafef@rf%dfha‘éﬂ'fﬁg§ A ce@tq"hfqau% Sengeniyation of dvqnm"l'ﬁﬁ"ed'%eﬂvaém would

Al zhei @F"@efﬁﬂyﬁ%@ﬁ °;%?F|c°f?§ - t‘::&”ﬁﬁ*:fgr al I gcctérb[rgég c{g?c:’r al thr VOus

siystem ¢ ‘F?B%{E’ of

usef yl :'feﬁe"{f? o 'y'b"gf’%fm% © E})’Ts ar%%?tgb » C si' %l '% bdrsy SOlHiORS, i o
usSpensions, es or Olntmen |ca mlnlstra ori.

syru
gravls, 8& Mﬁih rﬁ?ﬁ Acﬁ&iﬁeg&e?v @ any t%ue n%ﬂt&.é“&ﬁ!ni%@m&ﬂ' ar
di S€aSgecq Eﬁ* ar rRls at tf?j%g
charac ﬁ‘Jr&rZo‘S@luc onMﬁQ{fdﬂesﬁorq egé’rp laJeXce i 't€ Y= teQiJérﬁih&: he
bi OChenh&ﬁ.L &f Bfatmaedutitdd 'S@leﬂlcleé"nﬁrsﬁ ﬂ'pﬁ:a |§arJt|9n ofal Q&fihiGiRAE6h, lelg., tablet or
poste S)ééb’éﬂ& | tho FBADAMMB Qickdial defiiadl i g CfBdive BriountVibR Bo NRBINRNOT R¥htRI hétvous
I eSPONgyswin o pdhphéralC ReNou$) @Fdteh TRQIndriie eliohNétatesis" Eibinedl AL AR Ndra ndatoxie NCl ude
t he us @hdhhaceéti¢ally Hcdbpfable dieh aamibresutinbd Bétbsa) Starch\phdinadetiebiCgiade) dici€luhh pRosd0Si Ng
of f ouphdte) calvigrh welfale] Kablh, annitol and powdered sugar. Additionally, when required, suitable binders,
lubricants, disintegrating agents and coloring agents can also be included. Typical binders include starch,
50 gelatin, sugars such as sucrose, molasses and lactose, natural and synthetic gums such as acacia, sodium
alginate, extract of Irish moss, carboxymethylicellulose, methylcellulose, polyvinylpyrrolidone, polysthylene
glycol, ethylcellulose and waxes. Typical lubricants for use in these dosage forms can include, without
limitation, boric acid, sodium benzoate, sodium acetate, sodium chloride, leucine and polyethylene glycol.
Suitable disintegrators can include, without limitation, starch, methylcellulose, agar, bentonite, cellulose,
s5 wood products, alginic acid, guar gum, citrus pulp, carboxymethylcellulose and sodium lauryl sulfate. If
desired, a conventional pharmaceutically acceptable dye can be incorporated into the dosage unit form, i.e.,
any of the standard FD and C dyes. Sweetening and flavoring agents and preservatives can also be
included, particularly when a liquid dosage form is formulated, e.g., an elixir, suspension or syrup. Also,
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day. Only one long-acting agent, sustained-release pyridosignine is

avai l able for treatnent of this condition. Its clinical duration of action
is 6 to 8 hours and its use is nEPRS@BP3TBItai | ed, due to the high
frequency of toxicity. Advantages of using rmnoarri ne acridi nes such as

1,2, 3, 4- tetrahq/dro 5- am noac‘e i ne or erlﬁ [i hsrﬁﬂh ?gf%}aﬁ ahqg.reater

saf et Ry atgr the
s st°§¥;;¢'d“.§ml %mﬁﬁf T B B e
%Sltl IW of 5 éelwt&ﬁﬁé ﬂfﬁg Over &ﬁ}?e st a%% s

1, 2, 3,4-

rever Sible bJeFM ifventior yaasop&\’ Hﬁﬁa&eﬁ%ﬁﬁtra?fﬂgcu% Subt@itahédus,
suited freétau | 3RSk Bﬁamat ﬁs%a;s,rizﬁwn inoBd) Bbi 1RG5 Skiffied b Gk, treférbrith @ice abBi % mddae
nonoam Ne tdGdxt shtilia, FRMindvk's PIRFmdcaifibdl Scibridedd! €at er i nprove- ment of synptons
of chol i nevig expriionc Péhobriceefiv biated e UdliesS tod Boti€ fiflec 6dnfral rdBvous systertv bt theor €,
It appedgiefiphafal AdAausystom RndcHerE b GAdle rangd Bdisdgse tates Ghioh are A8l Ko@s M tieCdri. Suchy

t he nMoONOksREsesl indladedizhsivat's dissase) Myssthedla gravs, Hontiadtensehbrel) [todite dygkinpsiapipmbntias .
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conpondiup 4k diseage onerug Tuicetion iy nMMale eapastalyshumans, 4ad istodicatipr: Wi & sempetitive

i nvent i ciftagenst {g the agtion pfi naturallyreqeyrring, eaniral gerveys syiger, agetyicholing in enepals. SV Fhe

i nvent i cﬁ‘r°mﬂ- M@ﬁ'ﬂﬂ%t‘@yﬁ'w a&?ﬂﬂpfa?sé“*ﬁd!‘t"l’ﬁk'@ﬁﬂéa’gf @ndyeertpin cardiae jaqfisar EB!AR/PLE 1
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t et r ahy chioRdition. s diMiee GiirbtioR @ Bulibn @1 to B Mou ANVt 084 ié FaNEINEEREiled, dUdQo the high

admi ni stifeqlenéyof Adxiclty. Advintdgdst Gsrg)ymbinBaniinecdEtidines GlidhChis N 2,3\4atraRlydvd-Sl@hindabidimet hr ee
phases. drriefRaf@e tHereoDinellidela greaterdsalei (IaMaly thiicity); -aRdriariangen duskitive oMétlion (may be

adni Nios taeiminiitered approtimasly agrycightis tielve how@Sorimbetayer aimbidoredpralpy over 7- 10
days unti | T radneamiod acridinenderivatizgsosusteas\ha3, btebahydre-d-aminoacridind, am prafaniedaver e 150
ng/ day cstandar® reyersiblet earhambly dnhibiters.asrich ke cohysdbtigenina sand i are teten rsuitedicford leggs tasint hout
any respteiment dbghdlinrigic defisit grtess dhuscbenyiorsaming Hriting dlekygivies resulidn geeetenimpeovet
psychonepent of sympterasefsbplinesgic dafipitstatesni®y dawepgidaifpgiht i a were conduct ed.

Pat i efft s wHEthaMeReld 2pRogrE 35 divrgh, iny3ddiieny torharag pntighofinestprase aptivityothe monggeridine
started ‘l?H"aP’f?aEQ"’ W‘ass{}dﬁ‘i @wwca"memrﬂes g P‘i'snEra pogctding derivalives grpegr ‘%IE%YP

Two subj%¥® °"' P%‘g’a'l"?)' mP?“G edss udy

R R h

care- gl ver was too unr e PTiC] pa e In a reséarch study. The ten
remai ni NgaRRLEgNtS were random y aSSI gned to placebo or
1, 2,3, 4- dro-5-am noacri di ne treatnent groups. Psychol ogi c assessnent
was i ndepefgsalamiio d6sdAbel Xhetusk BY £2 @Lﬁﬁa@&ro-ﬁ%%ﬁnb&h&]ﬁﬁ ® ltrodtptioris vith AlzheféY
whi chysdrdiidagsas assi gned. Four weeks later, the subj ects received the
al ternat e ngguLotrbiyaid-staniidadidine was administered to 16 patients with dementia. It was later deter-
mined that 12 of the 16 subjects had Alzheimer's disease. All twelve of these patients showed significant
improvement with 1,2,3,4-tetrahydro-6-aminoacridine. Four subjects who were believed not to have Alz-
heimer's disease, or any other central nervous system cholinergic deficit state, also received 1,2,3,4-
§0 tetrahydro-5-aminoacridine but did not show any improvement.

The administration of 1,2,3,4-tetrahydro-5-aminoacridine was divided into three phases. In Phase |, oral
1,2,3,4-tetrahydro-5-aminoacridine was administered in increasing doses from 25 mg/day to 200 mg/day
over 7-10 days until either clinical response was observed or until a minimum of 150 mg/day of 1,2,3,4-
tetrahydro-5-aminoacridinewas given for two days without any response. During this phase, complete

55 diagnostic evaluation and psychometric screening for other causes of dementia were conducted.

Patients who showed improvement by psychometric tests in Phase | were started on Phase lI, which
was a double-blind placebo cross-over design. Two subjects who showed improvement, however, were
dropped from the study. One subject was assigned by the conservator to a nursing home. The other subject
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5 on placebo were switched to 1,2, 3, 4-tetrahydro-5-amni noacridi ne and

vi ce-versa). Ten patients of the |n|t|al si xteen were started on Phase |1,
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it is recommended that monitoring should be done for signs of minor cholinergic toxicity (minor toxicity

includes nausea, sweating, emesis, excessive urination, diarrhea, and excessive nasal discharge).
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45 on 1, 2, 3, 4-tetrahydro-5-am noacridine (THA) for 25 nonths and began to
show m ni mal signs of deteriora- tion from THA-i nduced remni ssi on of
Al zheimer's disease in the 18th KFB38ABEBler apy. Al ot her subjects were
stabl e and i nproved over a mean duration of 10 8 months of therapy.

Toxi col ogy ItEIt udi es re rﬂsr ve | n_ ] at Qn and consr sted o
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zherme lo]
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t et r ahy dieRanyars-8lammadchiding Qeexﬁdéﬁe 16 bb @Npalitive ¥Bathbiid) Fifel boftkre A Fiy. 6 depicts the
gastr oi Ngpsdiddedlrsé lotlurBatsdd liheimbRE didédsdl Th6 BrdkéHEkhe JVa¥Bhe expected effect of 1,2,3,4-

1, 2, 3, 4- ieRihy@bpAmMoRridiNg SAURLIrogdsEion S Aiieiméris@ibdsbcant |y ef fective in
reverss ng synptons of Al zheinmer's disease, principally in nmenory deficits

caused bEXAMHALE2i | | ness. Additionally, 55 reversals of gait disturbance,

i nconti nence, and neurol ogi cal soft signs characteristic of Al zheiner's

di sease hawe2lyemwldvditeaiale with a sompeanissrheerdraichetvbugst systern funclion, rtige Blrooryetoliteligtione

f or si gneardigc anhytyniag sl implti-infprat dementic iwas receiving auinidinel 300ty tvesl timbe 2 daxuThea,
sweat ithgquinidirespayltedein ceeiaidede sanpdrim thiubnpededi tarhetadministered ae>ep astarugthmigs h2.3.4-

di schar gEetrahVE@-5-am"EP°rems 28 myaogaliy four timps, ger|siag wag p@d@ﬁ Ity bhig @rugregimen, allowing a

1, 2,3, 4-4 %Zggr%t@ -Q4iRiding, it cleprarecogaitive dunstioas Neadvergecardipcralioats werp goted, Wik ons
of Al zheﬁhﬂﬁ‘F"ds' N gkbihtigkahydrerSaminpgceding,  ogr esses. Fig. 6 shows the expect ed

Imgter t of 1,2,3,4- tetrahydro-5-am noacridine on an Al zheiner's
di sead®e vvho progresses to Stage Il before diagnosis and treatment
wth 1,2, 3 yvﬂng h ' Edhdhon: V\K‘?Qse”%ﬁ 3L by Bermantd hed a Hex2

def i ci t J. qu“ i «%e,%%ry looviAP Hoches f?%‘? 3 éref’éf the
deficit. rshah%h S5 S onbo e L ?93@
gradugl fdhidrb'S-amindcriding B mdeur! vk P&y |9 e'ra?:eIR'E bdg b€ 8o &1
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pal I'i at i afantatiRer 00 A - twd iMed @l ddy.| THACPEtEht Wal theh dBRPIo QbiSrats iandard Aftl-RfreSRM S€
of unt r emérgsy. Alrkéreineraddition o dh-asRossahtRerying thel 112B31-tatran@fio-§-BrRinéasiRMeiresdngf f ect
of 1, 2, 3in4-mehiak dapdeiytiwiichowad MakedCimpidvstle Oon t he progressi on of Al zheiner's

di sease. 10 EXAMPLE 2 A 72 year-old white nmale with a conprom sed central
nervous €Glawisem f uncti on, due to poorly-controlled cardiac arrhythm as and
mul ti-infarct denmentia was receiving quinidine 300 ng three tinmes a day.
The 15 qli Ahelseef 2 mondeming adriding derivliveiefdhedormyley i um but needed to be

adm ni stered as an anti-arrhythmc. 1,2, 3,4- Tetrahydro-5-am noacridine 25
mg or# 1y four tinmes per day was added t Is drrgg reginen, allowing a

hi gher dosage of the quinidine, wth cleg tive function. No adverse
cardr ac effects wer e notedls A | pef \

mﬁth own Parkrnson s di sea cated by derentlia had a dex-

anet hasone suppression tegt ighlly re evant depression. The
patient was unable to tol ‘ r DIRYt s of Sinemet 10/100
per day w thout marked confusion. 1,2,3,4-

The ad&rtron af oral

% !

45

wherein Ry represents hydrogen, hydroxy, methyl, methoxy, ethyl or ethoxy; R; and Rz together may
form a double bond, Rs and R: together may form a double bond, or R:, Rz, Rs and Ry are all
hydrogen; Rs represents hydrogen, hydroxy, methoxy or ethoxy; Rs represents hydrogen, hydroxy,

50 methoxy or ethoxy; and Ry is without a substituent or Ry represents an oxygen atom, a C1-Czo alkyl
radical or a radical selected from
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al l onwed stabilization of the Parkinsonian synptons by mean m B Ill
dose of Sinenet (25/100 four tieep9 328d8yBtand the addition lm Hﬂ“ |ﬂ HIIIEI“
100 ng two tines a day. The patient was then able to tol eratte Stanhdatd

anti-depressant therapy. Further, the addition of anti-depressant therapy
and the it @sgemspgqulaaﬁ b2.34airphydrdraminopaidine is idss eébciive inrevassingdymptmacf t y
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328 53exAMrle2 has been specul at ed that 1 2,3, 4 t et rahydro- 5-am noacri di ne
is less effective in reversing synptons of Al zheiner's disease as the
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1,22, mhydro 5 am noacrr di ne |s expected to be a palliative

treat rrent s the e ect ed course of untreated
%ﬂ"feé'& hts’ra 92 3, 4-
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hlte

Al zhei
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The 15therdpyn thh@ﬁth%%adlﬁdn%dadtlfbe odsait 5&'{\59{ S a R |n esult d

adm ni mtaehentll Pach whieH wasHakaully préved 5 T'etra ro 5-am noacri di ne 25
ng esally four tinmes per day was added to hIS drug regr men, allow ng a

hi gher ceimsage of the quinidine, with clearer cognitive function. No adverse
cardiac effects were noted with the introduction of

1, 2, 3, 1- tToe psetof d mondamineiaprisine dbidliatve .of the formula:

35

wherein R: represents hydrogen, hydroxy, methyl, methoxy, ethyl or ethoxy; R; and R; together may
form a double bond, Rs and R.: together may form a double bond, or R, Rz, Rs and Rs are all
hydrogen; Rs represents hydrogen, hydroxy, methoxy or ethoxy; Re represents hydrogen, hydroxy,

50 methoxy or ethoxy; and R; is without a substituent or R; represents an oxygen atom, a C;-Czo alky!
radical or a radical selected from

55
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20 EXAMPLE 3 A 68 year-old white male with known Parki nson'-s di sease-—-
conpllcated by denentia had a dex- anethasone suppression tes

clinically rel evant depressi onEPT28535BInt was unable to mm& ﬂhﬂﬁlf “Il
than three tablets of Sinenet 10/100 per day w thout nark

addition of oral 1,2,3,4- 25 tetrahydro-5- anlnoacrldlne 0 four tinmes a
day in therapeutic dosages al | oned st abi-gation of the Parklnsonlan
synptonms by neans of a hi gher dose of }% neﬁﬁt (25/ 100 four times a day) and
the addition of amantadi-peniRY,,my tw#RNimes vReey, The patient was then
abl% to tolerate standard anti-depress&nt therapy. Further, the addition of
aRid - depressant therapy and the 1, 2,3, 4-tetrahydro-5-am noacridine resulted

in a nental capacity whic s mar kedl y A oved.o30 Clainms 1. The use of a
nonoam ne acridine derivgtive\of the fdrrrul& 35 30 [err] 45 wherein [err]

represents hydrogen, mpRiNoxy, MNeRhykFR¥et hox¥; + or9®t hoxy; [err] and
[ernd together nmay form & doulf e bond, Yerr and [err] together nmay forma
doubl e bond, or [err] :hu-r21r] are all hydrogen; [err] represents

hydr ogen, hydroxy, methox et hoxy; [err] represents hydrogen, hydroxy,

50 met hoxy or ethoxy/ and Nerr] is without a substituent or R7
represents an oxygen & rr] alkyl radical or a radical selected from
55 1% EP 0 328 535 B1 10 wherein each R is independently sel ected

from[err] alkyl or allg/fene; and pharnmaceutically 20 acceptable salts
thereof, in the manufacture of an oraIIy, subcut aneously, rect aIIy or

toplcally adnln- istrahble C mnth a ntent
ropoam ne afev' ?ﬁc @ c’z'g‘g' °"l ﬁ '9 '?f?"ﬂ'e%?‘l and rﬁ'a Eﬁ:" st er ed

or aF‘[y, s‘;gw d% "'f 57 t%’ s .f,'f ol '°°‘?t.'lyaa° %?aoognd
mai nt ai n FCHP L 3Ehiedé ahd!! N
derivate Qf :tae??ﬂ iodd 16k ePcEt M o lfe%ﬁdlﬁéedewafe% gﬁﬂﬁer&ft which
under | yi P

p
ner Lou %zo%lgrgwgp Aolforgit &f,g,ém% eﬁgh&fa gg&%&oﬁ céeﬂ{; J@Edgs clrﬂlorrm%n?hgrazzl aim

er ein sai d nonoamne acridine derivative is a conpound in which R7 is

seI ect @d ik @50 a3 Qlalnédlid claim 1, whersin said monoamine acridine derivative is a compound in which Ry
is selected from

30

—CHCHCH, N (CH3) 5

OB N B-CHyGHzC8

35

)

"G'iZCHZCHZ—N N"'CH3

—aGhLGir Y ¥-CH,CH2-0-C- (CH2) g3

O C
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35 40 45 55 16 EP 0 328 535 B1 O [err] 5 15 3. The use as clained in
claim1l wherein said nonoam ne acridine derivative is a conp m“uml"""ll””“l
R7 is nihil or represents an oxy&BP¥BAPBI0 4. The use as H

either one of clains 1 and 3, wherein said nonoam ne acridi ne*defi at "vesi s* -

1, 2, 3, 4-tetrahydro- 5- am noacri dj 5. The use as clained in any of the
preceding clainms wherein said gnit sage cont®nt is sufficient for the
adm ni stration of at 0 of sk ' aLli n erivative per
24 hours. 25 6. The Gégg’? c?wrred iy cl glﬂﬁ 5 V\hg???%cg’gi deaégsage uni t
content is sufficient for theWtration of 100 ng to 300 ng of said
moweéam ne acridine derivative per 24 hours. 7. The use as clainmed in claim
6 wherein said dosage unit content is sufficient for the adm nistration of
o) 100 ng to 200 ng of sai d/monogm ne acridine derivative per 24 hours.
8. A pharmaceutical conpositiof for tXeatnent of underlying

nonphar macol ogi cal | y iTfdi2€Hg r peripheral nervous system
cholinergic deficit states in sai d conposition being in the form of
an orally, subcutaneously, rect y or topically adm nistrable

phar maceuti cal dosage unit suffdagjent to 35 provi de at | east about 25
mg of 1,2,3,4-tetrahydro-5-am noacridine or a pharmaceutically acceptable
salt fhereof, together with a pharmaceutically acceptable inert carrier. 9.
A pharnmaceutical conppasition as claimed in claim8 wherein each dosage unit
is suffi %i gﬁﬁ use as jaimed dpclaim 1) wherein sanﬂmpoamerﬁid@p derivative is a compound in which Ry
1,2, 3, 4- t et THH\PHPBeENE 40 0998} ¥Pne. 40 10. A pharmaceutical conposition as

hai ned j .M. 8 [ h Rt .is sufficient tg . | de at
fea's?%abﬁﬂﬁéﬁ%ﬁ,ﬁﬁi%ﬁfcee'?%%@‘%?aﬁ‘ﬁ S RBSHHA pner AR ket B

. O eridine. ) ) . ) .
phar maceut i cal co [ nas clainmed in claim8 wherein each dosage unit

i's suffigi qRd udeQs Rlaimbl HEanfibr hepreceding &Mt wikeGt Lai 7l§lit£&a coptent is sufficient for the
1,2, 3, 4- t ellimimvrHis of atbHst Whg bf bi@ﬁ\oﬁdamﬁb'%rﬁingegﬂvﬁtﬁ _ h£lpsr. m Ef '&o _
phar mgceuti cal conposition as clainmed 1n claim8 wherein each dosage unit
is suffiei and udeCasRiaedde ciditn 8 RIRPdin SBRPUTsagbQdit BBhtdAE is sufficient for the administration of

1, 2, 3, 4- t etiocy r306 Mg dNeaRiaAdhbantine eridind detivativdi paegh Hosease form 50 13. A
pharmaceutical conposition as clainmed in claim8 wherein each dosage unit
I s suffi®%i @hd udecasiaimadde claitn 6 eimesdin seimDdtisaghSit BEntent is sufficient for the administration of

1, 2, 3304- t etl9Qrhg ©$r290 g ahsaiticeanpantinereeridine detetivei pac2it hoadsease form

8 A pharmaceutical composition for treatment of underlying nonpharmacologically induced central or
peripheral nervous system cholinergic deficit states in humans, said composition being in the form of
an orally, subcutaneously, rectally or topically administrable pharmaceutical dosage unit sufficient to

35 provide at least about 256 mg of 1,2,3,4-tetrahydro-5-aminoacridine or a pharmacsutically acceptable
salt thereof, together with a pharmaceutically acceptable inert carrier.

gw 9. A pharmaceutical composition as claimed in claim 8 wherein each dosage unit is sufficient to provide at
' least about 40 mg of 1,2,3,4-tetrahydro-5-aminoacridine.
40
10. A pharmaceutical composition as claimed in claim 8 wherein each dosage unit is sufficient to provide at
least about 50 mg of 1,2,3,4-tetrahydro-5-aminoacridine.
11. A pharmaceutical composition as claimed in claim 8 wherein each dosage unit is sufficient to provide at

45 least about 76 mg of 1,2,3,4-tetrahydro-5-aminoacridine in sustained release form.

12. A pharmaceutical composition as claimed in claim 8 wherein each dosage unit is sufficient to provide at
least about 100 mg of 1,2,3,4-tetrahydro-5-aminoacridine in sustained release form.

50 13. A pharmaceutical composition as claimed in claim 8 wherein each dosage unit is sufficient to provide at
least about 150 mg of 1,2,3,4-tetrahydro-5-aminoacridine in sustained release form.

14. A pharmaceutical composition as claimed in claim 8 wherein each dosage unit is sufficient to provide at
least about 200 mg of 1,2,3,4-tetrahydro-5-aminoacridine in sustained release form.
55
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unit is sufficient to provide at | east about 200 ngy Of wlﬂuluﬂllui’m

1, 2, 3, 4-t etrahydr o- 5- am noacr i dEP8 38 538B1 ai ned rel ease fo
328 535 Bl Pat ent anspr Uche 1. Verwendung el nes Monoam nacri di nderl vat s “der
Formel ;' B—~~~~~~~ " 10 15 worin R far Wasserstoff, Hydroxy, Methyl,

Met hoxy atm?mg'beor Et hoxy steht; und R2 zusamren ei ne Doppel bi ndung

bi | den k6 e ppel bi ndung bi | den kannen odor RI,
R2, R3 ﬁng&&&duﬁ% |gﬁe ssemﬁ‘?%& datStel | en; Rs Wasserstoff, Hydroxy,
Methgxy oder Ethoxy 20 bedeut et; Rs,\\sser stoff Hydr oxy, Met hoxy oder
Et kexy darstelit und R7 ohne eonen Subs I 2uent ef |st oder R7 fOr ein

Sauer stof fatom einen C A Rest, ausgew~hlt aus 25
RN (R 2, -RIN 30%&- ! R, NR-0-C R  oder 35
-R oNJ Pl - 40 mt R jeweils funabhangji g gI0| I -@20 - Al kyl oder Al kyl en,
und won pharmazeutisch akzegtabl en | : be! der Herstellung

ei nes oral, subkutan, reRg 50 igwhenden Medi kament s
mt einer Dosi smenge an dem I\/bnam nacrgl nder dessen Sal z, die

14. A pharmaceutical conposition as clained in claim mll eac

be! oral er, subkutaner, rektal er oder tQpischer. Verabroichung an Menschen
45 ausrei cht, einen Bl utsptegel von ng/ m’;bi s 70 ng/mM an dem
Mono®mi nacri di nderivat odor Sal z dessel ben zur wirksamen Behandl ung
zugr undel i eﬁender ni cht - phar makol ogi sch i nduzierter chol [ ne&&‘lz- scher

Mangei zustf" %’ﬁ‘?’i’ djvd "HXYI\IM"W'n ’§?"én§“‘\686?’ ?‘\I Pens zu

\FETREYNS
errei chean ! pa 'F ‘5’8 %37 “"d ZI":Z'“ '"‘H‘&SH“"AF]E efbr%g%"*hv\ob [
es“/SJoCh bg ydroxy,sﬁl ﬁoxy .my dﬁfr rs%;llt und Fggr?nw?%mstlzxetnienq?sél der

R7 aus 55 :g asse
Ry fUr ein Sauerstoffatom, einen C, -Czo-AIkylrest oder einen Rest, ausgew#hit aus

25 / \
R-CH

30

\__/

mit R jeweils unabhéngig gleich C1-Cz0-Alkyl oder Alkylen,
und von pharmazeutisch akzeptablen Salzen desselben bei der Herstellung eines oral, subkutan, rektal
oder topisch zu verabreichenden Medikaments mit einer Dosismenge an dem Monoaminacridinderivat
oder dessen Salz, die bei oraler, subkutaner, rektaler oder topischer Verabreichung an Menschen
45 ausreicht, einen Blutspiegel von 5 ng/ml bis 70 ng/ml an dem Monoaminacridinderivat oder Salz
desselben zur wirksamen Behandlung zugrundeliegender nicht-pharmakologisch induzierter cholinergi-
scher Mangelzustédnde des zentralen Nervensystems oder peripheren Nervensystems zu erreichen und
aufrechtzuerhalten.

-R—N H—O—C R, oder

50 2. Verwendung nach Anspruch 1, wobei es sich bei dem Monoaminacridinderivat um eine Verbindung
handelt, bei der Ry aus

55
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EP 0 328 535 Bi * cL 111111151117 TT——

LagesEN O s —aongen b owiuﬂmmmumg W

< 3;2aQC_ (a2) 8>3 25 0 aO01PI 2-- - ¢ 2c201
(CH2) 50CH3 andl 30 35 - CH2012~~01 40 ausgewdhlt ist.
Verwendung nach Anspruch 1, wobei be! denn1anoaninacridinderlvat
um ei ne Verbi ndung 45 et ZCHipz l2cher R7 fehit oder flr ein

Sauer st of fat om steht. 4. Verwend ch einem der Ansprilche 1 und 3,
wobel ces sich be! dern anoanlnag??a?Sderivat um

1124 3 4- Tet r ahydr o- 5- exiHyCEeCH AN hand@-CBE,80,085. Ver wendung nach einern
der vor her gehenden AnsprLbthm€t§%iﬂﬁi)7 Ei nhei tsdosis'flr die Verabrei-
chung von m ndestens 40 ng an de am nacri di nderivat pro 24 h
ausreicht. 6. Verwendung nach Anspruch 5, wobei die Ei nheitsdosi snenge fUr
di e \grabrei chung von 100 ng bis 300 ng an dem Monoam nacri di nderivat pro

24 h ausreicht. 55 7. Verwendung Anspruch 6, wobei die
Ei nhei t sdosi snenge fUr di e Verabyei chuyg von 100 ng bis 200 ng an dem
Monoami nacri di nderi vat g5 Baqusr ei 19 EP 0 328 535 Bl

[T lcil1APlipi 1 iii 8."Azneiqittel bePeltung zur Behandl ung
zugr umdel i ogender nicht-pharnakagég;_gzﬂlndu2|erter chol i ner- gi scher

Mangel zust Ande des zentral en Nervensystens oder peripheren Nervensystens
be! Menschen, wobei die Zubereitung in einer zur Bereitstellung von

m ndestens etwa 25 ng 1, 2, 3, 4-Tetr 0-5- am noacridi n oder eines

phar mazeuti sch akzopt abl en Sal ze ben ausreochenden, oral, subkutan,
5 2 rektal odor topigg frabrei cRe %?ﬂggggngi tischen

Dosi erei nheit vorliogt un nén\phar mageu h-a Bgﬁaﬁ<y1|nerten
Tr~ger enthalt. 9. Arzneinittlezugereiyung nach Anspruch 8, wobei |ede
Dosi erei nheit zur Bereitstellung von m ndestens

25
[ Neovoo
—CH,Q,00N —CE01-0-C- (Ol sCHy  and

30

35

—0120!2
\
N
CHJ
40
ausgewdhlt ist.
8. Verwendung nach Anspruch 1, wobei es sich bei dem Monoaminacridinderivat um eine Verbindung
45 handelt, in welcher Ry fehit oder flir ein Sauerstoffatom steht.

4. Verwendung nach einem der Anspriiche 1 und 3, wobei es sich bei dem Monoaminacridinderivat um
1,2,3,4-Tetrahydro-5-aminoacridin handelt.

so 5. Verwendung nach einem der vorhergehenden Anspriiche, wobei die Einheitsdosis flir die Verabrei-
chung von mindestens 40 mg an dem Monoaminacridinderivat pro 24 h ausreicht.

6. Verwendung nach Anspruch 5, wobei die Einheitsdosismenge flir die Verabreichung von 100 mg bis
300 mg an dem Monoaminacridinderivat pro 24 h ausreicht.
55
7. Verwendung nach Anspruch 8, wobei die Einheitsdosismenge fllr die Verabreichung von 100 mg bis
200 mg an dem Monoaminacridinderivat pro 24 h ausreicht.
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etwa 40 ng 1, 2, 3, 4- Tetrahydr o-5-am noacridin ausreicht. 10 10.

Arznei m ttel zuber ei tung nach Anspruch 8, wobei jede Dosi erg’lmﬂ
Bereitstellung von m ndestens BPWB2863B11, 2, 3, 4- Tet rahydr ””m ”,I”H"I
ausreicht. 11. Arzneimttel zubereitung nach Anspr uch 8, vvobe’i jfede

Dosi oreinheit zur Bereitstellung von m n

1.2, 3, 8- PeTwi mbefe@"aﬁvfrﬁfa?ﬂdl“ wsrundwqe a'mt- parppoloisch il %g”%'g‘cm

12. Arzn@lsPH°f Mé%%'ﬁ‘fj@"ﬁﬁ? Eki;w 2y me S5t zur
Fgfggggé'f’ kiR W"‘”‘%wﬁem.s g Sz s é.a?g duhacr |
An ru ch 3 %Ie% %rﬁ‘ egtll.ll’ erglatste {)ung von m%ndestens et wa

150 ny 1t§dh§ dro am noacrl din in verz6gerter Freigabeform

ausr ei ght zn&ﬁitﬁel‘?ﬁb&%ﬁdnm nbdhCArg Abl'bﬁnr & wobl1 bl D6tordiivid zut HareitstelR ®n nhifidtens

Dosi erei |4b,,@u,r2” drbitydfossl ,d,uggcnuigraugig.dndestens etwa 200 ng
1,2,3, 4- Tetrahydro-5-am noacridin in verz6gorter Freigabeformausroicht. 25

Revendidl PnGifiteiubelditing inS@ Arfeprudh 8/ Wobkil iedy Dosiéreintisit dirrBaraitatslnagvanGniokestbes nul a:
30 etwa 50 mg 1,2,3,4-Tetrahydro-5-aminoacridin ausreicht. NH2 R4 Rs

R 35 40 R7 Ri dans laquelle Rl repr6sente un atone d' hydrogbne, un
gr oup e \AtneimittelzubBteltyng aachnaitsproohy8, wobdijdde Dosierdigheit zur Bordifsialiung RD reipdeRtensyeyvent
for ner erter7isimg 1254 Thtvalydeo-S-dmiogaidin iRrz8geripyFrejgabotorm ausisichter ensenbl e une
doubl e liaison, ou bien Rl, R2, Ra et R4 sont tous des atonmes d' hydrogbne ;
R5 r epi2idemeimitigaubatoiiing necthAnsprgfh avobei jedg Dosipseinty a%@@ye'tstﬂlbrf'swmey“'mfsfe'esnoxy ;
R7 est s 190 matli2Bfhetrahydrofiamnoarridip @ﬁPG@Q?H?’é: e} b%{?"B‘rﬁ'a's"ﬂc'Bxygbne un

ragdi cal alkyle on Cl1 -C20 ou un radical
535 2gj 13. Arzn>e/|m|ttelzubere|tung nach Anspruch 8, wobei jede %oa remh erel Nﬁ%}l mmdes%ns
ic

-R-N etwa 150 mg 1 2&%"@?“’3‘@*’“@%d'ﬁ'"d’ﬁ'ﬁggeft%? s °rg'hao”1%run des R est choi si
| nd-~ pe a%v 31 m un 4BGc aé KN6b& | %E &LIMI HQu (é&ieﬂu Qonzrﬁndestens' et
i

des sel -cl, pour la
O- =am
fabrlcat dk nt ouvan@ gtre nlnlstr par v0|e orale

SOUSCUhmn&catfoﬁgt al e ou topi que avec un contenu

1. Utilisation d'un dérivé d'acridine monoaminé de formule :

% NH2 R4
Rs R3
35 - \
/o
St Re R2
40
R? Ri

dans laquelle Ry représente un atome d'hydrogéne, un groupe hydroxy, méthyle, méthoxy, éthyle ou

45 éthoxy ; Ry et Rz peuvent former ensemble une double liaison, Rs et R+ peuvent former ensemble une
double liaison, ou bien Ri, Rz, Ra et R sont tous des atomes d'hydrogéne ; Rs représente un atome
d'hydrogéne, un groupe hydroxy, méthoxy ou éthoxy ; Ry est sans substituant ou bien R; représente
un atome d'oxygéne, un radical alkyle en C1-C20 ou un radical choisi parmi :

50
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posol ogi que dudit ddrivd d'acridine nonoam nd ou de sel de b T

suffisant, quand il est administr4 par voie orale, souscut aﬁmnlm’ﬂﬁ/m

topi que & |'homre, pour obtenir &P R8BI\ un taux sangui n* de STy ”l
70 ng/ml dudit d~rivd d' acridi ne nonoam né ou du sel de colul-ci, qui ° *

pernet |le traitenent 90 d 6tats de deficit cholinergique du systbne

nerveux central ou pdriph6rique sousiacent \{s de fagon non

phar macol ogi que. 2. Utilisation comme remzagrgggé\dans | a revendi cation 1,
dans laquelle ledit ddrirRaN@)agri di ne.ReNoani nd esN-BrOBonpose dans | oquel
R7 est. choisi parm: 35 -CH2 CH2 CH2N( CHg 40 - GH2CH2CH2- N

I\I-CHZd-|ZO-| 45 - CH2CH2CH2- N N-

\ - CH2CH2CH2- Nx N- CH2CH2- 0- G- (CH2) u CH3 0 - CH2CH2CH2- N

N- CH2CH2- 0- G- ( CH2) sCHs, EP 0 328 535 *
~=-'c" 111Xl ggl"ll i N-1il 5

o)
| CH3440 3. Wilisat] ndi que ns |a reysndiccatign 1, dans
laguol I e ledit deri ¥ ﬁo ﬁ%‘ RIGICR! lof

i di Tonoam st un cgpnpose dans | oquel R7
n'est rien ou representd un ayone d' oxygbne. \d. /1isation comre
revendi quee dans |'une queTconque des revendications 1 et 3, dans laquelle

ledit 15 derive d' acridi ne nonoam ne est |a
1,2,38-tetrahydro-5-am noacridine. 5. Uilisation selon |'une quel conque
des revendi cations precedentes, dans |aq | edit contenu posol ogi - quo

unitaire est suffisant pour |'admni
d' acri di ne nonoam ne par 24 heures.
revendi cation 5, dans laquelle ledit con posol ogi que unitaire est
suf fi $4nt pour |'adninistration de 100 4 300 ng dudit derive d'acridine
nonoam ne par 24 houres. 7. UtilisatiBn selon I'a revendication 6, dans
| aguel l e | edit contenu posol ogi que unitaire est suffisant pour 25

| " admi ni st rtﬁﬁé I%u&i@chlnqm ﬁ%g Msi%@éeﬁdm& &nﬂuﬁﬁrohﬁg JﬁFyle Qﬂﬁéne 09- 24
heureg, 8. .(Qrgagels! 42BepiiBiRs 5B Goltt 18l UGe Faﬂé#ﬁnaj;&iqhé Yo L SIIEAL pdir & %r?cagd:ﬁ }Eﬁ' cit
chol i ner gi GhRicEHen® YéuvEHTBird) St par voie orale, souscutanée, rectale ou topique avec un contenu
posologique dudit dérivé d'acridine monoaminé ou de sel de celui-ci suffisant, quand il est administré
par voie orale, souscutanée, rectale ou topique & I'nomme, pour obtenir et maintenir un taux sanguin de
5 ng/ml & 70 ng/ml dudit dérivé d'acridine monoaminé ou du sel de celui-ci, qui permet le traitement
30 d'états de déficit cholinergique du systdme nerveux central ou périphérique sousjacents induits de
fagon non pharmacologique.

u moins 40 ng dudit dé6rive
sation selon | a

2. Utilisation comme revendiquée dans la revendication 1, dans laquelle ledit dérivé d'acridine monoaminé
est un composé dans lequel R; est choisi parmi :

-CH; CH; CH,N(CH3)2
»

)

-CH2CH2CH2-N N-CH2CH20H

)(

-CH2CH2CH2-N -CH»
A\ 4
(o)
80 / \ "
© .CH2CH2CH2-N -CH2CH2-0-C-(CH2)s CH3
N
0

-CH2CH2CH2-N N-CH2CH2-0-C-(CH2)sCH3, et
N
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central ou periph6rique sousjacents induits do fagon non p i
¢hez |'homme, ladite conposition etant sous forne d unite

phar maceut i que pouvant 8tre adﬁPtﬂiQﬂﬂﬁﬁéBrlar voi e 30 oraI e, C ﬂ‘ﬂ”
rectal e ou topique, suffisante pour fournir au nmoins 25 ng de

1, 2,3, 4-tetrahydro-5- aminoacridine ou 9. Conposition pharmaceuti que conme
revendlqu6e dans | a revendication 8, dans | e chaque unit6 posol ogi que
est suffisante pour fournir a envi de

1, 2, 3, 4-t ~t r ahydr o- 5- ani noacr i 35 10N i tion pharrnacoutique
conmre revendi quee dans |a revendlcatlon 8, | aquel | e chaque unite

Q,S«OI ogi que est suffisante pour foumr au rpins environ 50 ng de

1,2, 3,4-t4trahydro-5-am noacridi ne. 11. CO(F osition pharnacouti que comre
revendi guee dans | a revendi cation 8, dans %quel | e chaque unit6 40

posol ogi que est suffisante pour foumr au noins environ 75 ng de

1, 2,3, 4-tetrahydro-5-am noacri di ne sous une fornme pernettant la |iberation
pr ol ongeeaytiishion coiAmp evbridigiée dahsia Peveralitktion U pdacoklla ledisiéiNéql Eddinganrnodriné
revendi caki udltoBposél das Idqas) B h'be rieharamésents ueatposdbogingue est suffisante pour
fournir au noins environ 100 ng de 1,2, 3, 4-tetrahydro-5-am noacridi ne 45
Sous Uume Utiealiin qoemerbieadiquéé darsi lues aueiconqup des ations31 olCH) (Agessiequelmledit
phamsrac e éiivdacidinermonpamingredt Iy 1,83 4diymRydiobaminpadireat i on 8, dans | aquel | e
chaque unite posol ogi que est suffisante pour fournir au npins enviragn

mg de §, Mtilisationisglon wﬁyewﬁowaﬁ?%fsmﬂ?aamé’fé@éﬂfg% H@‘sﬁaGPﬂ'é ik Foptany posplogiy

| i'bdr at i diye phtaiessshfisant gouf Jadministaion disy Sﬁ'"f)ﬁoa?‘%ﬂ‘t‘,d&ﬁ'é "&35" "?aé'vgrﬂﬁl quee
daps | a r2é\?‘é‘|"i€ﬁ cation 8, dans | aquel l e chaque uni te posol ogi que est

Suf P sgnt Qur 8 rrlglr i ergr} 0 glg ue unitaire est suffis ou
1.2 gngdﬁz o 4 Rl s e R B bl s st ot 2 1

7. Utilisation selon la revendication 6, dans laquelle ledit contenu posologique umtalre est suffisant pour
25 I'administration de 100 2 200 mg dudit dérivé d'acridine monoaminé par 24 heures.

8. Composition pharmaceutique pour le traitement d'états de déficit cholinergiqus du systdme nerveux
central ou périphérique sousjacents induits de fagon non pharmacologique chez I'homme, ladite
composition étant sous forme d'unité posologique pharmaceutique pouvant étre administrée par voie

30 orale, souscutanée, rectale ou topique, suffisante pour fournir au moins 25 mg de 1,2,3 4-tétrahydro-5-
aminoacridine ou

9. Composition pharmaceutique comme revendiquée dans la revendication 8, dans laquelle chaque unité
posologique est suffisante pour fournir au moins environ 40 mg de 1,2,3 4-tétrahydro-5-aminoacridine.
35
10. Composition pharmaceutique comme revendiquée dans la revendication 8, dans laquelle chaque unité
posologique est suffisante pour foumir au moins environ 50 mg de 1,2,3,4-tétrahydro-5-aminoacridine.

11. Composition pharmaceutique comme revendiquée dans la revendication 8, dans laqueile chaque unité
40 posologique est suffisante pour foumir au moins environ 75 mg de 1,2,3,4-tétrahydro-5-aminoacridine
sous une forme permettant la libération prolongée.

12. Composition pharmaceutique comme revendiquée dans la revendication 8, dans laquelle chaque unité
posologique est suffisante pour fournir au moins environ 100 mg de 1,2,3,4-tétrahydro-5-aminoacridine
45 sous une forme permettant la libération prolongée.

13. Composition pharmaceutique comme revendiquée dans la revendication 8, dans laquelle chaque unité
posologique est suffisante pour fournir au moins environ 150 mg de 1,2,3,4-tétrahydro-5-aminoacridine
sous une forme permettant la libération prolongée.

50

14. Composition pharmaceutique comme revendiquée dans la revendication 8, dans laquelle chaque unité
posologique est suffisante pour fournir au moins environ 200 mg de 1,2,3,4-tétrahydro-5-aminoacridine
sous une forme permettant la libération prolongée.
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