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Title:"A salt of 3-benzyl-2-nethyl-2,3,3a,4,5,6
57, 7a- oct ahydr obenzo[ d] i soxazol -4- one DESCRI PTI ON The

wonrems@is32snvention relates to runarate salt of PCEB2007/003291

conmpound of formula: in all its stereochem cal
configurations, a process for its preparation and its

use in treating nood disorders, disorders of anxiety,
depressi on and convul sive conditions, in the

i nmpr oyems_nt of learning ability, in the reversal of
FHESA a1y Br 18 |- 590432034 i BYYE S5 3¥H 1-4-

gr ugs ar?c} ru%géﬁgyl g%ﬁse. ?%ré spec??i caﬁcg,ggﬁwzgmsoxazo

pm’ent i on concerns fumarate salt of

rel - (3R, 3aS, 7aS) - 3-

benzyl - 2- net hyl - 2, 3, 3a, Q@W?T;Q%ct ahydr obenzo[ d]i so

XA Plesdrt @R ntidh felaedRUBrate salt of the compound of formula:
rel- (3R, 3aS, 7aS) - 3- benzyl - 2-net hyl - 2, 3, 3a, 4,5, 6, 7, 7aoc
1640, is described inghe Inte

a/So \known as BTG
At i on application
w th publication nunber 04 and belongs to a

famly of new psychoe onpourres— Specifically, in
the patent applicat
17004 the tranquili vity of the whol e conpound
famly is proposed and-particul arly, the activity of

t he conpound BTG 1640 and-the effects thereof in

irealt rifis regereduibeinial gaofiguratidne, » gvesessafordts piepassiien anits use in

s o BRaRIsTE ateufEht Sy ¥ fpsioh AR SEFRADE cBilffions
de RNt eddniht i Gecpiiap abRAy, Aathy irdWersal bf bfndsiglinakt@ving the

dilution in PEG and distilled water. In pharnmaceuti cal
pbgiivenesesyndioms somulsvgs and drugsiof aBigsst ances have a | ot

of dr Méﬁ@iﬁ%&ﬁ&%g'iél 86 EShckRE ffgr'g%fa%egéréll t%fgag-@%%@gasw-

and fornu ion. s are In
basgiyt-alhsthlles 3,3a4ah6 ¢, Tactabypebeaizof disoasicdidrars, | ess

sol uble in ordinary solvents_an erefqore te ical
har de;rﬁ?o desBpausd théelﬁ?]gﬁéﬁ%‘%é%‘ SIFZYE' -met le-EB,?;a?l,%,gﬂjw
octahydrobenzo[d]isoxazol-4-one, also known as BTG 1640, is described in the

t ahydr obenzo[ d]i soxazol - 4-one,

International application with publication number WO093/17004 and belongs to a
family of new psychoactive compounds.

Specifically, in the patent application with publication number W093/17004
the tranquilizing activity of the whole compound family is proposed' and particularly,
the activity of the compound BTG 1640 and the effects thereof in léarning ability and
in the reversal of amnesia are tested.

According to such a document, the compound BTG 1640 is prepared as a
yellow oil and, in tests demonstrating the proposed activity, it is used after dilution in
PEG and distilled water.

In pharmaceutical practises, it is known that oil substances have a lot of
drawbacks mostly linked to the difficult handling and formulation. The oils are in
fact hard to weight, basically less stable to temperature variations, less soluble in
ordinary solvents and therefore technically harder to dose for the preparation of

pharmaceutical formulations.
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pharmaceutical fornulations.lt is generally advisable
that the formof active ingredient is the crystalline

weabistssae whi ch normal |y shows better charact eCT8B100%003291

specifically in terns of hamdling for activities of

phar maceutical fornulation. Wth regard to this, the

patent application WO93/1 7004 cites the possibility
paring fhe sal t for nilof new psychoactj ve

of pr

conpoftrfas%ea?ra B RdYigrble dhatine formy of gfiveriagierisgt imtherqrpdalline
r

B o B Aoy B e b FBe B, s of

hateilimgdownwmes d€ phirnBTGiireUdrobiatiomed in the form of

F ot or S Redi foulfish A i App et P QB 0B ek gl oty
bf pephagethBisk IRAlof ﬂ&w%éycﬁ&tbfﬁ'e ¢dmpdiRds begertal %Hﬁula (1), by

formul ation, the stability of such a hydrochlorid

gagtingathe Hizeq ba,sepmi" Aciopireuih of dipamuler dY with ther agtabteofree acid.
gé‘&ﬁca{n?e Rbdh \@29:}/?"7(%%3 GuRliban sfORILLLORRAS o BEG 1640
at “a pharnmaceuti ca ance

dhtamed nsthehfbﬁn bf wihite B@isfallﬁierlﬁ)vxtdbts same initial
characgteri,stic when subj ected to, different
t errpe%é{t TRlRe P aneakl afi W?eé%m dopishing tbffrﬁ@re fesavoid the use of

fet ba RT3 RG 1810 48 Bt 20hm 1o S GYE FopmhlIticid, B sty of uch
awdrqcmomds tsaltlae agtive pnp@plat\uase@/aluagdde in ohden t8@@te the storage

thereby refrigerator eerv tipon at .t ratures of
s bRt e RS o B TR ot Bl i R Mastogh pypsance
{sOdechitd taHQlieitSBhibitaRss ﬁa@tsiam% 1648 LR Ceri Rits %&9 shi§jected to
the di fferent pharnaceutical formulations, which areé

dﬁﬁ@a@w@nmwrmmhmmlﬂwge@tlom Buigme. a‘hS stovnlle@ demonstrated in
| I
B S LBy SRR LR R R ARG R Pl 100

& Rt aﬂﬁerﬁp&hturdshlﬁgﬂélsﬁiéﬂ BoPon tmfebs'uféﬂn@dr@t‘ée pyé@khation at
?recautl ons is scarcely accegt ed by the patient, who
coaratureg Al desft ¢ yoesemes a4 viseH @amearepwtkoﬁ@l Hav) pot only for the

fﬁﬁlgfe ds‘aﬁ &s a0k sle&bI?c{eh 6t A fo¥ kil cﬁffex];eﬁy %ltb?fﬁ'a%tltcgl %ﬁﬁﬁlatmns

In the refrigerator, cessity
githidhl aré abWaddye dmﬂdpecdfanpirbawdobrr\sg;lch be actovepoimeible.

3- ben - met hy| - . "
Q{ch a rgf?lgel%tor preservation condition, although necessary, results rather

disadvantageous. As a matter of fact, the observation of such preservation
precautions is scarcely accepted by the patient, who results evidently not
accommodated in the daily practise and in his/her activities, by having to keep the
drug in the refrigerator, out of necessity.

It is still felt the need of providing the compound 3-benzyl-2-methyl-
2,3,32,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one in a form which does not require
peculiar preservation conditions.

An object of the present invention is therefore to provide a form of 3-benzyl-
2-methyl-2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one which does not require
peculiar preservation and storage conditions.

It is a further object to provide a salt of BTG 1640 which shows

bioavailability characteristics at least comparable to those of hydrochloride salt of
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2,3,3a,4,5,6,7, 7a- oct ahydr obenzo[ d] i soxazol -4-one in a
form whi ch does not require peculiar preservation

woanmsiossnns. An obj ect of the present inventi oRCTAB2007/003291

therefore to provide a fornsof 3-benzyl -
2-methyl -2, 3, 3a, 4,5, 6,7, 7a- oct ahydr obenzo[ d] i soxazol -
-one whi ch does not require peculiar preservation and
gnoragﬁsg? 'tions. It is a further object to provide
1640 whi ch shows bioavailability
char aghehnwintdis oftthe! éht ﬁl%&ﬁ’cﬁfrﬁ%ﬁe& But! QA& Ad researches and
hydr ochl ori de salt of knowmn BTG 1640. The inventors of
ek rgsilideayt surprisingly rindanit thetithe femstatediadifand
researches and as a result they surprisingly found out
that the fumarate salt of: fornul4 Niows a hi ghl y
i nproved stability soas not '

concerns fumarate sfalt a recn&edﬂén claim1l a new
process of preparation and it use as a medi canent,
specifically in treatinig nood di sorders, disorders of
anxi ety, depression and copvul |ve condltlons in the
i mprovenent of |earning abtF it G; in the reversal of
@m§laah HBy r@§RbWdNGtabiliey &S hé NRACH %qm%Oﬁ&uﬁlaprpreservatlon
&vgs and drugs of abuse. Preferably, according t he
HeRoAVE axenotthy ef presrRyaties ar 48C/35BRAk y | -
2 rret Wbrefora: tgé‘ dn“i/eﬁﬁgn Zogc%m% aqé ke Q% %c %ﬁ)&%&l I,7a new
iI'S prov nolecu t
@rtams ofrerdparafion rmdatsduﬁSasr ameaﬁncamanxtspeaﬁcﬂbbv antragitiss mood
g%ﬁ%ther characteristics are indicated . in the
tiserdersndl M¥itie dEPIESHOR Ay SARYWBHVE Heonditions, in the
Eenzﬁ'ﬁ%nt of 1eﬁmfng2 ablhgya 1Arfl éhe6 r%ve%aacl)c?faﬁ eSI%enz rf:solvmg the
d]astmnaezmndmmmﬁomaimgs madpirumﬁabdsa n for mula | :
fornu nprls S in.its d itio
st er edeHERbBARcsEfRe it snian Sybraltad R a8 Tas)3-benzyl-
2-methyl-2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one is provided, comprising
the molecule in the two enantiomeric forms and as racemic mixture.
Advantages and further characteristics are indicated in the dependent claims.
In the present invention the molecule 3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-

octahydrobenzo[d]isoxazol-4-one so as represented in formula I:

formula I

comprises in its definition any stereochemical configuration associated to chiral
centers, as well as racemic mixtures and enantiomers obtainable through separation

techniques known to skilled men and any mixture of two or more stereochemical
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centers, as well as racenm c m xtures and enanti oners
obt ai nabl e t hrough separation techni ques known to

wekbdsloast2aen and any m xture of two or nore PCT/IB2007/003291

st ereochem cal conpounds. The invention will be now
described in greater detail, particularly by making
reference to the annexed figures wherein: figure 1 is
a graph, of the results obtained in the stability tests
Sgngﬁﬁkout on BTG 1640 hydrochloride in tenperature

and hgwmk GhieritieR Ml ble S R i -
and 40C 75%?I—1| V\A&tqhtbr%ef er erﬁglg&tq&nﬁ%t%ﬁé?@;pgﬁ Qﬁ?@?%akmg

esdareneretd thebanexad Sigufes gderei® i s a graph of the results

obt ai in.the ahijit est.s. calri,ed on BTG.
Cono BBtk Did & reBh Aihe hobuh RbeBinb i ity e Laried out on
B il 640hpdrothlbfde inZekipbleriahd BR&iGB /drides 40 4T 5940/60%

with reference to the evaluation of total inpurities; |
REGATECH5%RE apdAfh CorS %I widls geferenem tathecpirity of e examined

StiRidcLty tests carried out on BTG 1640 fumarate in
tenperature and hunmidity conditions of 50C, 25C/ 60%
RH, 36euG5YEh graph Gf Thfdsug ditained & dreceatilitytibss pattied Yut on

ROt FuT B ariends R eRbeatun AR hymiabeeonaBiond o8 St 2 erc0%

RIG 16065 Urm ahe A0rCrBmperaliheredldndiufy dhd Yevaluation of total
conditions of 5C, 25C/ 60% RH, 30C/ 65%RH e 40C 75%:H

Winp¥ritiesf er ence to the evaluation of total inpurities;

figure 5 is.a graph the results.obtained in the .
ot obi bty § e SR thetedfie ERingd e ey sPsct frigg, out on
BTG 1e4Dfineirhriesethphiansd erd MBhRAH Ronditesd #RSE, 25°C/60% RH,
ggdrochl oride, fumarate with reference to the purity

*G/he%oRbhns rICLMeRHnpeth refgienee goi thea pyrilpIefothet ksamined

I . obtained in the stability tests carried out on
é@%wf(%g’o nmet hanesul phonat e, mal eate, succinate,
hydr ofighrer 4 tkeg gfaphmfaheraatlid etppedinte wdbiRylesindarried out on
%% %i(}/ m%mgt%%gz?en%érgtugee;n%r}?ur}gi%itty %o}lc%%ogsugii .’%yC,OZfS%RS%% RH,
30°C/65%RH € 40°C/75%RH with reference to the evaluation of total impurities;

figure 5 is a graph of the results obtained in the stability tests carried out at
temperatures of 5°C on BTG 1640 methanesulphonate, maleate, succinate,
hydrochloride, fumarate with reference to the purity of the examined substance;

figure 6 is a graph of the results obtained in the stability tests carried out on
BTG 1640 methanesulphonate, maleate, succinate, hydrochloride, fumarate at
temperature of 25°C and humidity of 60%RH with reference to the purity of the
examined substance;

figure 7 is a graph of the results obtained in the stability tests carried out on
BTG 1640 methanesulphonate, maleate, succinate, hydrochloride, fumarate at
temperature of 30°C and humidity of 65%RH with reference to the purity of the
examined substance;

figure 8 is a graph of the results obtained in the stability tests carried out on
BTG 1640 methanesulphonate, maleate, succinate, hydrochloride, fumarate at

temperature of 40°C and humidity of 75%RH with reference to the purity of the
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exam ned substance; figure 7 is a graph of the results
obtained in the stability tests carried out on BTG

waad@/osehanesul phonat e, nal eate, succinate, PCT/IB2007/003291

hydrochl ori de, fumarate at $enperature of 30C and

hum dity of 65%H with reference to the purity of the
exam ned substance; figure 8 is a graph of the results
obtained jn the stability tests carried out on BTG
1BABIMES gﬁ%@ﬁ?ﬁ phonate, numl eate, succinate,

hydr ociy ¢ Qq% 8 0%%%6?%1% radul SFRELA i e Q{abﬁgg 3%‘esgs;‘Ejarried out at

hum dity of reference to the puri
tthmpsratireiedf sttt eamc BTG i Hifile Bethaneaulghayeite, ofmaléete, succinate,

r.esul bt ai ned in.the stabil,ity tests carried out at
e iR Pt e Wi et o s R SRl et

el eatfurd UG & Natph ITHRE REMkOsUtsRed (IR BILRMM tbdls carried out at
reference to the evaluation of total inpurities;

ftPgeratur of 253C gmdphursidity el $Q6RH: en dblGi 1948 metheprsulphonate,
ratto” . . .
B SR, DR e Mbadl LFRSEEA o B, SRNYr o

nedpasities; succi nate, hydrochl oride, funmarate with

reference to the eyval uation of total inpurities; ]

fi gur &'&H4e jﬁls ia gwg%wféhe ferelty Qepined iy theatahdletyitpsts pasried out at
SeRBLbhkY ofabe GRN iEHiGUlr B iRATBE TG 40"

hurr? d‘liaty SF L iR s Bvekf an&ﬁfjﬁlp@gﬁaﬁ@%ﬁmonate’
madleztt.esucsingte] hadrechlonidhy, dainbmtd wih réfareacatethei dvialuation of total
ref er.ence to the evaluation of total inpurities;

U2 is a graph of the results obtained in the

st abi fidi¥e 1234 § ofephldfeEe RIHhItASLthIBEP Y Mol 14Q06aBd out at
hum dity of 75%<H on BTG 1640 net hanesul phonat e,

rtenperatire of @ aand, hemiglitycoll 6Y%0BHE, oft (B alitd Ovinethanesulphonate,
BTSRRI g0 o
nalpeedbs 3- benzyl - 2-

nmet hyl -2, 3, 3a, 4, 5, 6,7, 7a- oct ahydr obenzo[ d] i soxazaql -4-0

ne. The invention therefore concerns the fumarate salt of molecule 3-benzyl-2-
methyl-2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one.

According to the invention, such salt can be obtained by treating the free base
3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one with fumaric
acid, or alternatively, from hydrochloride salt of 3-benzyl-2-methyl-
2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one through treatment directed to free
the molecule 3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a—octahydrobenzo[d]isoxazol‘—4-one
as free base and subsequent reaction with fumaric acid.

In another aspect, the invention concerns a process for the preparation of
fumarate salt of 3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-
one according to claim 5, comprising the following steps:

1) reacting the free base 3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-

octahydrobenzo[d]isoxazol-4-one with fumaric acid;

i1) subjecting the reaction mixture to one or more cooling cycles below to 10°C.
Alternatively  the free base  3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-

octahydrobenzo[d]isoxazol-4-one of step i) can be obtained in a preceding step to
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According to the invention, such salt can be obtained
by treating the free base

waQa-20m8rA3d25 2- net hyl - 2, 3, 3a, 4, 5, 6, 7, 7a- oct ahydr obemnarjod}/003291

soxazol -4-one with fumaric acid, or alternatively,
from hydrochl oride salt of 3-benzyl-2-nethyl -
2,3,3a,4,5,6,7, 7a- octahydrobenzo[d]isoxazol 4- one

t ey ree the
R R L
soxaz@pediedlR), ake fhs/@@cm@ﬁae aAf SUDSERHANIMERILD RO 4.5,6,7,7a-
with fumaric acid. In another aspect, the invention

eetabdrakengofilisexarel-fonet tra pe epliiestadotp ohibfegnemaexiractions in

SRblorhetane. . 4 0biny he 4molseule 73 bopR e RA A 6770

schydrbbehzo pijsomopmbma @s fiee GbR i) form OO ARFAnSpaRet IITIEOf slightly
ol | ow nLgl ep reacting. the free base

gf%’@h 93lpu rzsl??eﬁ"f‘?bla splufions fumayicacid 74w b segert Ebareseiee of an ice

Bhth S0t 293°0NG Wil of Hl(';?r@fa'l& g Ipféﬁ)a.ra?lﬂgj pq“%ébge%oévagebe of

reaction mxture to one more” coofl
tours® e vigud for hatd syelthestsharghimie dedhaiéan. The salt so obtained can be

- | -2,3,.3a,4,5,6,7, 7apc drobenzo
ﬁjrﬁ%%zéfzeoqptl&n%‘ﬁysu&#ecgﬂ@éﬁ Pﬂlgeﬁwnﬁaﬂgﬁ%} MEEeSHYa
pr ecetthd uph@R $SIPObthihed %Huﬁ@d RS ‘B¥'sgi%§e frpalffe[*e%? \ptervation

sai d base from correspondent hydrochloride sa
sprkiiignse a5 litywill he dngn@nsjmmdom ehenepdes, thfs demonstrating itself more

ﬁfgggéég%ﬁf§§ﬁ§%£ e bSa 4,5, 6,7, 7Taoct ahydr obenzo|

e subjected to subsequent

ext r athéons sah di cmhmmret hasfe t 03-884A1--hB@yIPRSGU, £6,7,7a-
3- benzyl -2-metil-2,3,3a, 4,5,6,7, 7aoctahydro%enzo

agtplwl Qosso ispazals ong seisd $wm@nwonohonlwam9mstehhe than
FH lktﬁfwnsf&cggéﬂlyn&r B{QP o \9ﬂf be Wide 81?5%1%%6% e £ Howing, it
u ad O AR i Ce AT

maric aclid can ded I'n pres nce
Eﬁsuhd&bmbreZbﬁ@\@llabief thatnis of showgd b ddirsetic Rbsdrpdn profile in vivo better

re ratj o rpcesses can be of course provided for by
%ﬁﬁg?&l%ﬂ%ﬁ?ﬂ technician. The salt so obtained
can bpufitidrides, " QRldAeakly stibs- %Sﬁzﬁ@lztnﬁeth 12,3,32,4,5.6,7,7a-
purification nethods, if necessary

edtakystrobenad|dfiesxizoldone ressltedb baerpiisingiyf ﬁ’eor@iy less tox1c than

BRGSO ST R Rt Ll o5, Seonet ot i
hydr OBlihara i@l the compound of formula I having improved stability can be
combined to suitable excipients for formulating pharmaceutical compositions
according to the invention and is capable to act as phérmaceutical active substaﬁée in
the treatment of mood disorders, disorders of anxiety, depression and convulsive
conditions, in the improvement of learning ability, in the reversal of amnesia
generated for example by Alzheimer disease or vascular dementia, in resolving the
abstinence syndrome from drugs and drugs of abuse.

The daily dose required to reach the effect in the treatment of the indicated
pathology varies with the subject, by depending by age, body weight and health
general state, but it can be provided for a dosage suitable for the oral or topic
administration in the range from 1 to 100 mg, once or more times a day, and a dosage

suitable for parental administration in the range from 0.1 to 100 mg, once or more
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The salt fumarate of
3-benzyl - 2-net hyl - 2, 3, 3a, 4, 5, 6, 7, 7aoct ahydr obenzo[

wdpimswsaesl - 4- one resulted, surprisingly, not 8saryB1e0T/€3291

stabl e than the known hydrothl oride, but, as it wl|l
be wi dely denonstrated in the following, it resulted
nore bioavailable, that is it showed a kinetic
absorption profile in vivo better than the

8@Voride salt. Furthernore, the fumarate salt of

3- benzyl ~ZnARLAY Il %fz&gn o%.n@ 6 R Eﬁhﬁd%\qﬁe%éogdded to a

d] i soxazol -4-one resu surpr|5|ng y strongly
1P mctlhtmallmmcmﬁﬂlm [camtier sa(ﬂtommnalﬂy,vml dthda'eemi}nmts in order to
ow. Funmar a salt of. the ound of f.ornu

| .
Bl ARG abppitong ofe B ottty (orelly ¢ g lopically

aamnamreﬂs Ber m@wefml %mwac@wawca%&ma@% GRAReSit Uik RSt to
according to the invention and iS5 capable to act as

d@eﬁ@é\@ms@ suppatingagestabditugnisenid the ke, wwhich are wsedds additives

N S L

abi | i Qbmpoﬁltibhﬁ of theaireseht iaberivaasitablg €nesral &linindtration will be
exanpl|l e by Al zhei ner_ di sease or_vascul ar denentia, in

P%%Yﬂnwnﬂg 1 Hhe oBBl Hiserste wiicivghes taplsis. GrRRgLes araghets. rpgvders,
gﬁﬂ{ﬂ%@ or K8 agig{l%%ngﬁ&qn 3%4 ed to reach the effect
n e

e treatnment ated pat hol ogy varies
wi t h Mee pudfpmbly, theycatgmaeitonrg thy irgetiorbfod yhevetiat) Admaiddration

health general state, but it can be provided for a
@Qﬁén%”toﬁﬁléletlsor the oral or topic admnistration
i N thene anae dcEQink thahd fRefMBon QGRS pRBESDIY AMBSn@int from 1

day, and a dosage suitable for parent aP adm ni stration
in10hmes ar@@rabltvcfmm 11tot58 m@@frfgmmm@ho@f arenrepaund o formula I

B2t 6T oAb o ERPDOHE g e TR prgPlenpsuch o

pRi-banahicH, nﬁl@rd@fﬁ@ﬂh@x cEIRil6dR] SollnOrsteth talycdbit@l falc, lactose,
phar maceuti cal conpositions to_ be par enterally, or al | y

SacnePIBAIGIEIR dHTRPS SiErreacidand meneitim
ot RSB BERR SR 5 ISR e o
Bibeazylvilrinethydi2e3, Res 4,4, 657 adetaliidrelsenzo | d]isoxazol-4-one, more
preferably from 2.2% to 36% by weight with respect of the total weight of the tablet.

The composition for oral administration preferably will comprise from 1 to
100 mg of fumarate salt . of  3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-
octahydrobenzo[d]isoxazol-4-one.

Compositions for the parenteral administration will comprise conveniently
sterile aqueous preparations.

The compositions for parenteral administration preferably will comprise from
0.1 to 100 mg of fumarate salt of 3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-
octahydrobenzo[d]isoxazol-4-one.

Compositions for topical administration will be conveniently in form of
creams, oils, ointments, emulsions, gels, aqueous solutions, spray solutions and
plasters.

The compositions for topical administration preferably will comprise from 1
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in order to provide a carrier suitable to the
adm nistration of the salt of the invention.

waanpasssons of the present invention suitabl ecTaB2007/003291

oral adm nistration will besconveniently in the form
of discrete units such as tablets, capsules, cachets,
powders, or granules, or still as suspen3|ons |n a

I Mo f t he conposition of
(vorilon P {16 or R nidh r B TSRAN REBRL B, ogh .7, To-
%f:tah?&b@é&o 'g[ggxgz%p_hg;neaccordl ng to the invention

conpri ses p ferably an anmobunt from1l to 100 nyg,
pr ef erlhb Iilyvehtiommdll nowsBsariped af greatendetits sethe falfovdng examples,

Qun nmul a I er t abl et. unit dvant ageously,.

TORLB n-uRE A s etnlP 86 ey i i relitioa o HE Gispetition of
Iifﬁzﬁalﬁté ofSRBGCIBA0 g & BeyShRlalibh 81 ﬂﬁ'skelﬂﬂ%%bs@ﬂﬁioﬁ'@fﬁcacy and
starch fql ycol ate, talc, |actose, nmagnesi um stearate,

dideibs ef the Budroehlarilel selhof Wempripoprt e thebfugnarath galt of the
?%'nﬁ& conprises from1.9%to 41.4% by wei ght of
Umarate of

3- benBxhnipleres PidpaPationdef, finfarfteof BFQ U630y dr obenzo[ d] i

soxaz I-4- ne, nore pre erably from2.2%to 36% by
wei ght-wi-t BT f tal weight of the tablet.

The ceppasy Bed 17626 Wcﬁ&cmmen%% ?Eiu%ﬂlz@a efner7§b1ln¥ of sodium

will conprise from1l1 umar ate sal t
®4daén>21§z‘de @-S%t"ﬁyﬁl GtﬂalﬁedSsqlw;cﬁi, ﬁas?’cré’ra;ﬁ@fe&hyldr o bsmazaory funnel of

2ahvRY 40 0 B Sh BB "B, RiEnevlp cEgpe| ing for 30

3EHHR0S ThO LERADAWARANSH 1d et Qﬁﬂpﬂ% §ép9fé$iof1 f tﬁ@ﬁ@%r@r?ﬂe phase
admi nistration preferably wll rise fromO.1

tonainipeodichlgrmetheneswng thgm t@nﬁ@m n 2 Fdetpbye?, ﬂzase anau further
?0 @nl%f@&ﬁr%r%ﬁ}q/eﬂ{a%g 5 {1dd%11 LS )é%ze arato%gué)ﬁlew shlrrmg of the

or topica monrs on W
solutive tortai@adsn tmlsbparat@ty’lfuﬁ’iﬁﬂt\x‘ias thenl hedi® 05ricd %'uﬁfor 30 seconds

aqéj %?eugol%?llog t\zlsla()snﬁaft to’:)lgei;l ugt?ll g tnle\?vngep%rnactjlogl c?fsgh%rt%vo layers. Once
dichloromethane phase was separated, which was added to the Erlenmeyer flask, the
extraction with further 20 ml of dichloromethane was repeated. Three aliquots of
dichloromethane were then anhydrified with sodium solphate, filtered on paper filter
and evaporated at rotavapor at a temperature below 35°C. The residue obtained as a
slightly brown coloured oil corresponded to the free base of BTG 1640.

B. Preparation of fumarate sait

1 g of free base BTG 1640 obtained as indicated in part A was then
solubilized in 20 ml of methanol. 10 ml of a methanolic solution comprising 473 mg
of fumaric acid (PM= 116.07) were then added dropwise. During the addition, the
solution of BTG 1640 was kept submerged in an ice bath.

5 ml of hexane (alternatively 5 ml of ether were employed) were then added
and the solution was subjected to concentration until a residue. The residue was then
retaken with 36 ml of a mixture consisting of methanol/diisopropilic ether in a ratio
of 1:2 and the so obtained solution was transferred into refrigerator at 2-8°C for 48

hours. At the end of 48 hours, the formed crystals were isolated through filtration and
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The conpositions for topical adm nistration preferably
Wi ll conprise from1to 100 ng of fumarate of

wWQa-20m8r053325 - 2- et hyl - 2, 3, 3a, 4,5, 6 7, 7aoct ahydr obemnasj007/003291

d] i soxazol -4-one. The invention will now described in

greater details in the foll owi ng exanples, by way of

non-limting exanple of the invention and relating to

téhe grﬂo ation of fmrate of BTG_1640 _and to the

alyafitsh P enEo% P tYpeuuBsEr 301 on Mather élayoraﬁ'@s again

tc@fiée%tr‘aﬁéd% a kG REA %‘Jeﬁﬁhg %a§ #leh rQhkd DGR Ex 3l (fi‘ Hisopropilic
of the fumarate salt of the Invention. arrpei.

Ietlgpaffac jobtainsfl sblmtian avas thﬁfn BB ﬁ]ﬁd@i iato Preaphiigatatarat @F8°C for

re se 1 f BT hIor|d re .
B hobf Py 8 o oty Tstnd KRR Slaled Bpush flration
Qb8 @EinaRd dsed bt Q@to%%n&ér%&ﬁ@ﬁ raegisqm Thed veRPAHAH AT Yhe process
funnel of 250 mMl and 50 m of dichl oronethane were
S8 After strong stirring for 30 seconds, the
|SO| ut IT%@T%@%bL ?r(etd E anSRvePé“ !)Je%#gg t%e Qcttér?ﬂtlgﬂ x]&]lwgrder to
ayers ase contai m ng oroms anée was then

tdemoasteate ot thBy aorréspbedutey éumﬁ:iaﬂﬂkf BN@ 1640.t her 20 ni
of di chI or oret hane were added {)o t he separatory
funnel® SEPPEnEt SHISKA WS dher subiseled o orlcmenieE Aeadysif and the

RE:RRPRLAEOL, e g4 WeR LdI6L flzﬁe& Bhthédagubs FH?: aproposed

30 seconds a e solution was t to rest unti
rbemsebfratlaon of the two | ayers. Once dichl oronet hane

phase was se e S added to the Erl enneyer
f|askF%t%Bfﬁi@%éﬂm@ﬁ%hher 20 i of
di chl or onet hang¥@et EPEat etheoilr €€] al 1 @iRiaS Of

di chl or onet hane_were t n_anhvdrifi with sodilum

sol phate, filter€% on phper ¥8lter land &¢dporatied at
rotavapor af  a tgeperatpre beypw 35C. The g esi due
obtained asta slightly brown coloured oil corresponded
to the free|baseN¥ BTG 164046B. Prepar #4%on of
fumarate saft—17 o/OT fTEe D33 BI1G 16409pgpained as
indicated in part A wasithen solubilized in 20 jm of

met hanol. 10 ml of a methanolic solution conprising
473 nghe spectrum 1H-NMR, which confirmed the formation of fumarate of BTG

1640, was then obtained.

1H-NMR (200 MHz, DMSO-d6) &: 1.65-2.40 (m, 6H) for H5 H6 e H7; 2.41
(s, 3H) for N-CH3; 2.70-2.92 (m, 2H) for benzylic CH2; 2.92-2.98 (m, 1H) for H3a;
3.35 (br, 1H) H3; 4.25 (br, 1H) for H7a; 6.63 (s, 1H) for -CH=CH- fumarate; 7.22-

7.40 (m, SH) for aromatic structure.

Example 2
Analysis of the stability of hydrochloride of BTG 1640
Samples of 100 mg each of BTG 1640 hydrochloride were subjected to the

following preservation conditions:
a) 5°C;
b) 25°C and 60%RH,;
¢) 30°C and 65%RH;
d) 40°C and 70%RH.

The purities were then analyzed periodically, initially every three months, in order to
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15

of fumaric acid (PM= 116.07) were then added dropw se.
During the addition, the solution of BTG 1640 was kept
woeutrsmssges in an ice bath. 5 m of hexane PCT/IB2007/003291
(alternatively 5 m of ethes were enpl oyed) were then
added and the solution was subjected to concentration
until a residue. The residue was then retaken with 36

fure. ansi sting of methanol /diisopropilic
H%‘ ?fmela'%@gl 51%8? "1: 2 and the so obtained solution

was tfl‘hélsésarti Bﬂkhb mlmwﬁﬁag Tamenaxz&e oBlaingd8C for 48
&gﬁg At tpe of ours, the forned crystals
§: Jawigy e/‘d‘)ﬁE{F@déﬁO hYCier?léi@ﬂ@% andfinally dried into

a stove umder acuu:TLgb(:ﬁ%ﬁ—Nb‘t-iTET—m—g;m—vm agRt e
conment r ated tjo @Iuﬁxﬁx?t}l—@(?"mnd t'ili%mfdﬁ§is RuVS 8Riy=75%rH

retaken with 36 ntmlsnm Lc et

obt&i ned €01 utf on wagdf hen agpl n pl zﬁ%d into| the 997

refyigeramor at 2-8Cdor 48 hpours. fjoot N€ end Of 44
ervstals—were isolated thr

Iy + £ n
Moy h, Lliﬁo Cf-u.d T o Ve

filtratio d final 5dr| ed into a“@t ove unde?”va%lt?um

at B5C| Tomes ovLeraII 99l d of the proosss was|{ 89% The
SO bt IT@;% CI t_ctI%E ' ect cu"—*
characterizatilon in 1Qr er to denonst?gte t hat they

corlPespon@®d tlo funaiébe of BTG 1640. A sanple of

Crystals y@p t|nen subjgcted tjo etementary angtysts—and
t-he_—obtained. ¢ ded to the val ues

calPful at e®bn |t he bad?$ of the proposed chenj cal

formula. Fumarate of BTG 16407 CI8HZZNOA Theé Spectrum

| H NMRhe whiatiied Gets hiRobdeh@eprosemmd 1ﬁrf12g’ﬁr e | URBKAE %eé?xf in figure
BTG, 1640, was then obtained. | H NVR (200 MHz, DMSO d6)

& BT Gs5l640 4bydraghierige slrwads apgoad (sibility 4fpr (the BRH foonditions

l?l'd@?a%%gt 17an 2%) %59 %%FL é& b&ﬂéﬁ/ lrﬂf%gg%ﬂ% ? %_Box?(e a strong
Heabildy 6311((& thd Hirstf ﬁmnth@Hw@Hn tubjedted @p #0°22-and . 29%RM, thus
gelg)lons?r%uar rg?tclorcl:dltsut)lgsug)t erteermulazé( %L§o£p051t1on of the salt, already at
six months. At the end of the test, on the basis of the results, the drug was indicated
as having a validity time period of 12 months and, precautionally, preferably
preserved at temperatures between 2 and 8°C, because of the strong degradation
occurred in conditions 40°C/75%RH.

Contemporaneously, the impurity analysis in the conditions a)-d) of T/%RH
were carried out. ' .

The results in the following Table 2 were obtained:

Table 2: Calculation of impurities of BTG 1640 hydrochloride:

T=25°Ce T=30°Ce =40°C e
Time | T=5°C | Humidity=60%RH | Humidity=65%RH Humidity=75%RH

0 0.36 0.36 0.36 0.36

3 0.58 0.43 0.44 6.99

6 0.45 0.87 0.52 17.31

9 0.31 0.24 0.12

12 0.31 0.34 0.76

18 0.1 0.13
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Anal ysis of the stability of hydrochloride of BTG 1640
Sanpl es of 100 ng each of BTG 1640 hydrochl ori de were
weoeus@ssrd to the foll ow ng preservati on condi PCOMB200A)03291
5C, b) 25C and 60%H;, c) 30€ and 65%RH, d) 40C and
709%:H. The purities were then anal yzed periodically,
initially every three nonths, in order tounderline
possj,blie riation The results in the follow ng
Tobl 2 | vi¥e obtai B2%: Table 1: Purity % of BTG 1640
hydriéchl ot.18de{ The 6B@ai ned results have been
representedTn figure I—AsS T+t—TSs Sseentn—f+gure—1;
BTG 1 ' . Lhity. for e
TR candranget Tt EpRAHES uFe 80, S WL ot shiVn ha
pErG dé46f hytiRoahboridesin whiditori ) showed] @reatly aif@gr three months of
i nst.abi ] | i n the first nonths, when subjected to
BBIERat e R 7 Bt PP e ESNIRES ons. o)
det er iExA@gpla 3deconposi tion of the salt, already at six
months. At" the end of the test, on the basis of the
] fdbeigjabifity ofifdinerateof BEGH&4ONg a validity

ti od Lhs ange tional |y, .
or of el AP o e 487 VR RR (EnRLeat S Sup 3 altpared eecgiine 10
eaapisd Oiveleiabibleane HGol WAk ipdteABELR Eelifidhs:

condi tions 40C 75%RH. Cont enpor aneously, the inpurity
anal y§?§ Gn the conditions a)-d) of T/9%RH were carried

out. Thesd bir.the foll owi ng Table 2 were
obt ai ngg:5 éle'gﬁ éﬁ/ﬁm(:al culation of inpurities of BTG

1640 kysdwtmddsi%dRHIhe results were then represented

in fiqure 2, ich it was shown that BTG 1640
hydrogﬁﬂgr‘fﬁ‘@f%ﬁditi on d) showed, already after

thr ee GIRAENY afd iSdARlekdi 1¥efrﬁﬁ o‘fgggriﬁgéghls it&Purity was then analyzed

unaccept abl'e percentage of inpurit
in order to underline possible variations. The results in the following Table 3 were

obtained:
Table 3: Purity % of BTG 1640 fumarate i
T=25°C T=30°C T=40°C
Time T=5°C | Humidity=60%RH | Humidity=65%RH | Humidity=75%RH

0 99.5 99.5 99.5 99.5
3 100.0.0 100.0 100.0 100.0
6 100.0 100.0 100.0 100.0
9 99.9 99.9 99.9

The results were then represented in figure 3. As it is seen from figure 3,
BTG 1640 fumarate, similarly to BTG 1640 hydrochloride, showed a good stability
for T/RH conditions indicated at points a)-c) for the overall period, and such a
stability, contrary to salt BTG 1640 hydrochloride, was maintained unaltered for the
overall period of observation, also in the severer condition' of point d), thus
demonstrating the higher stability of fumarate salt in compare to hydrochloride salt.

As a confirmation of such evidence, a test for the evaluation of the impurity
percentage of the sample subjected to the same conditions a)-d) of T/%RH was

parallely carried out. The experimental values in Table 4 were obtained.
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Exanple 3. Analysis of the stability of fumarate of
BTG 1640 Sanpl es of 100 ng each of BTG 1640 fumarate

wonreasedsaccordi ng to exanpl e 1C were subj ect edTaB200T1€03291
foll ow ng preservation conditions:

a) 5C b

) 25C and

60%RH, c) 300C and 65%H, d) 40C and 75%RH. Quarterly

and in an overall

t hen

vari a?l{%@h%ﬁfze%y@%t%%{i

si bl

obt al ned: Table
I estithet S (Wer=ged h

f1 Ny

3 ZT&Q@#@ Yy Y0
2 NHEPite 6@ Red

DT BTfa33%d0 fU
| Punfidigu859:R3

HaRr.at m

period of nine nonths its purity was

wrpiey i 6

e

a3l e 3 were

oann fr
Cclb LILEAY LI

BTG 1644 hddf oc

h| ori d&;” showe

i a gobt stabi

Ter Aty dae |
ASTurdididyS75%RH

|l arl vt o
I CAT | 7

ity fBP

T/ RH coqdiwn@ns

i ndi cated at

poi nt s0.®) -c) f

or then.io

veratt pero_i bu.'r,
TG 164 hvdroc

N | Jo ry
alta S ma St

W orider was o

abi-H-ty-—cont+
i ntajned unal

arrr—F o ool +
ary UU Al

tered Tor

@l%so in

t he severer

he %ver|al %1per{ od of 0-8bservali on
condition of polnt d), thus denonstrating the figher

st abi Hink b bRfinddUERIAWers M predeRie@ AAPRLR 4, AnEWEHRCH I OLi@8:t that
salt. As a confirmation of such evidence, a test for

B& ¢04 Gmaratn, @lfo it eonditinsi d)yandemtié theagsthahonthef observation,
e subj ect ed. the sane condi.tions -d) of T/ORH .

RIS RN b G bRt Pierfe S re¥REst e et R beime

batinel thavhereford)icahes td abd chloridéafuety haddpimblof

impurities of BTG 1640 funmarate The obtai ned results

lhpreiare dt soevident ifgum dhe testsHgpraed: owh the highes\stabiliy of the

were r

T ' % Laghs d) and
tlﬁl%?%rla%tsl%é }gﬁ%%ﬁg&?%ﬁg?}ﬁ%%%eéra@ aotcfi on, 1 gd]pt to show an
i nvar iExiaiple dpurity profile with respect to tine zero,
t hus heipg. o tlmali nd thereigbgbfﬁgggﬂ%by to

hydr o s th
As comparison other salts of BTG 1640 were prepared, and exactly:
¢ BTG 1640 methanesulphonate
e BTG 1640 maleate

e BTG 1640 succinate

following the procedure indicated in example 1 and substituting methanesolphonic,
maleic and succinic acids for fumaric acid.

The stabilities were then evaluated by subjecting samples of 100 mg of each
salt to the following analogous preservatibn condiﬁons: |

a) 5°C;

b) 25°C and 60%RH;

c¢) 30°C and 65%RH,;

d) 40°C and 70%RH.

Quarterly and in an overall period of nine months their purity was then
analyzed in order to underline possible variations.

The obtained results, together with those obtained in Example 2 for
hydrochloride, in Example 3 for fumarate in order to make easier the comparison,

were in Table 5 and represented in figures 5-8.



Ther ef or

e it

hi gher stability of the fumarate salt
waypadiseskd2sr i de salt of BTG 1640. Exanple 4. AnaCysB®01003291
the stability of various saBts of BTG 1640 As

conpari son other salts of BTG 1640 were prepared,

exactly:

BTG 1640 net hanesul phonat e

is evident fromthe tests carried out the

in conpare to

and

BTG 1640 nml eate

TG 1640 succi nate fol | .ow e pr | ndi cat ed
ol S Chip s ioCuniinen el Sgfenapane ﬂﬁéﬁ%mfw, mal e ¢
P8RS VDb Evafon s ITTes

reyst hen eval uaggd{sbv su Je%:(f?tﬁgrh an %gis% 100 ng of
pachms al [Methanetuipborfas I Madenrg anaﬂucxgtatsts plwscaromaet [ Emnarate
conai tTons— g5 - 5€C 2oL and—69RH o3Pt and
G5URH, _d) 40 'and7/R —Quarterl’y and i an veral |
beriod df ni R&5nont hs t0&i r purPM}/ was tWeh anal ip2€d

n der[to fert1T e siote rat{ron The
’1ht§ﬁnp rpq}%lg'gqﬁimp EL Mtjly? Qs th?gl ned ino
Exarfbl e [2 foP%hydr ofhl 898 de,| i n%Xanp e ¥-for [fuRdlfatp

: 0 [ rapte
B L o8 O Rl RS P re KA e P C B o
¢l gliiveslsarbid@y tolfi 6 0%t ab| lity profiles of salts

et hanesnl nhejlonf a eat a nd-succinate of .I:ZT[‘ 1640
St o DsRERFPIOIBIS o MARAR t|h VRS | Fygroshlopfs| | Bmagte
BTG d.64 hydr996hl or de99.§'he met h&amesul phonat e [sabb s

at-ne+ — or raadh n-F Lr\r e nant-ha A
le S C |\ Lo cr T II Y 11S 1
stabi ity | Eg?ﬁe cifed nd| ti of %" ),mlb'ﬁ anrouhoto'oof
courége hi ghen7as ths cmodn tijons87.0 101.5 100.0

9 95.0 99.7 90.5 99.3 99.9

Purity data% of various salts of BTG 1640 at temperature of 30°C and relative

humidity of 65%
Time  [Methanesulphonate] Maleate Succinate |Hydrochloride! Fumarate
0 99.6 99.8 99.2 99.7 99.5
3 96.0 99.5 85.4 100.0 100.0
6 86.8 98.9 71.5 100.9 100.0
9 74.2 95.9 66.8 100.6 99.9

relative humidity of 75%

Purity data % of various salts of BTG 1640 at temperature of 40°C and

Time  {Methanesulphonate]; Maleate Succinate |Hydrochloride| Fumarate
0 99.6 99.8 99.2 99.7 99.5
3 81.5 24.4 16.5 93.4 100.0
6 5.7 81.2 100.0

As it is seen from figures 5-8 the stability profiles of salts methanesulphonate,

maleate and succinate of BTG 1640 seem to be even worse than the stability profiles
of BTG 1640 hydrochloride.
The methanesulphonate salt begins to degrade already after three months of

stability in the cited conditions b)-d), in amount of course higher as the conditions

become severer, i.e. from a) to d). Maleate salt shows an acceptable profile in
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beconme severer, i.e. froma) to d). Ml eate salt shows

an acceptable profile inconditions a) and b), while it
wehoewswssnnsi der abl e degradation if subjected t ®8CT/1B2007/003291

conditions c) already at simth nonth and degrades in

unacceptable way in condition d). Succinate salt, at

the end, shows degradation at all observati on

condi.ti ons a)-d), alread romthe ir nt h
COMCHER 351 000 B e Sowb WhnehRembls HPg@ting: fogublected 1o
"é@ﬁ&ihbh@@f‘alréad? at §ik@MShthl e&d‘ﬁegra@@@?ﬂ §1t1a%@ t¥b1E WayNRBndition

results, the inpurity profile of n‘pﬂ
ﬁMb‘Fl@@tt@@b sadt, stithie qmdesiwaiagmdatmm dt alil obm%mmbn@ons a)-d),

t ab [t it
ARG e RE PR R b SRn SO e et d et i regrvation
Qoﬂcauoggotialﬂa@ﬁag)fb&)he basi s of |rrpur| ty results in
Tabl e 6. Tabl e ; npari son of i npuri t% amount of

var i omf%o@?éteﬂlg}’é@ t@mef@laﬂagm imusity grofile p #allesagindes subjected to
SH&E}SI%E&V&%%%%(]@IOHE Eﬁcﬁ% " octﬂ'{%gcé rlé)l ﬁt,](?ibtlhg S&Xe as the salt

respect to nown OI‘I ean prepare
atseld dagﬂudbd o3 ﬁa%sby phttani tepRdsegte@uh ﬁg@;rézwilheolbteﬁléd on the

g| ent fors\“k |ng phar maceut i cal
%ﬁB [RpyiE re @ not require pecul iar
Wa%?@ﬁ V@&Jh?ﬁls%ﬁ%@ b 8RS ambB: BRSIBHE sl Y)?BT(?PMO

succeede n _solving the techni cal probl em of

obt ai |9 imparities of edricisasalte oBEEGL 664D subjessghto
i dent ficatlon of _the fumarate salt. Exanple 5.
Anal yE§ePERtASHSAEi on kinetic of fumarate and

hydr ochTQRd mM@%an&hkﬂ;‘qh%p VSR PPN & hh AR Pk Re
64 nd

of nolecule BTG 1 nits forns of flummarate
hydrochl dri dg sal P42 wer e eaPBuated:7"With PBts ijnt%tit,

the tWo SAlTY Wergs¢li SPEFSegiol N [an @qUEOUd s$USQENSIEON
of arWLM%M&%E ng—two fornmul atlions.
each pne %rallly al# ni stier ddi% hr odght gesopfitigequ .10
gavage atg dose of 030 no/ kg dexpriessed jas Hsee tasoe]oof

BTG 1 /I{'\\ t f | ve—rats Nnr oot Mawl avy D ashe

concefte ipsities pf vayieismalis BYBT(E e ebieted f Fammparatire
di T efopakoct LR rBRHiDE Rumidity of 60%

Time  |Methanesulphonate| Maleate |Succinate | Hydrochloride| Fumarate
0 0.42 ‘ 0.23 0.77 0.36 0.49
3 1.80 0.22 7.30 0.43 0.10
6 2.90 0.10 13.00 0.87 0.10
9 5.00 0.29 9.50 0.24 0.10

% impurities of various salts of BTG 1640 subjected to
temperature of 30°C and relative humidity of 65%

Time  [Methanesulphonate] Maleate | Succinate | Hydrochloride | Fumarate
0 0.42 0.23 0.77 0.36 0.49
3 4.00 0.49 14.60 0.44 0.10
6 13.20 1.10 28.50 0.52 0.10
9 25.80 4.20 33.30 0.12 0.10

% impurities of various salts of BTG 1640 subjected to

temperature of 40°C and relative humidity of 75%
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The results in Table 7 were obtained. Table 7 :
Concentration of fumarate and hydrochloride in Plasma

wenragoskestable 7, it is evident that funaratepPCeuBRW07/603291

provi des a not significantlmg higher concentration of
free and unchanged active principle BTG 1640 with
respect to hydrochl oride after two mnutes fromits

adm n ot F.ati nrovidoc amlr\h er J\nnr‘or‘f X n

of 11 po ase [PPEPBI Ry COUAH § P BUH GER oqprce] Fimari
hydr ochl ar i d . AUokn aI [, tam av a|0l7ab| [ ty3ef tlhen.49
acti veprinetpte the at- rot-e—faveurabhe
after adr%i ni stratlgogﬁ) of fuﬁa?ﬁat e };’j&o thug' 1t caﬁb‘@e
expect ed an hi ghe#4.3phar npcol ogi ¢al act|i vi1t7ys.‘l Exanpioe |6

Eval uattomof —acute orat—toxicity Acute—orat—toxietty

of Sa's‘ugpgmr%]gcé%&%rg Srufiafhid WIRLAE § a‘%ffgl%ItGa&d %gro‘é‘/g% stability

eval ua sal'ts were dispersed in an
witpesspeadrip krows: bytrachiomde twd ofler muémiddndd midetonosngts, thus

BB ORas b e e e R e e D a8 Smgositions,

lﬁﬁ@& dded ndPRqBre pYRLiEF #%%mﬁ%haﬁmft hree femal e
m ce per group. e observation [asted 14 days.

I n aI ITh@hET@athmV@nmn ewicteededup solviaguthd dechofcat heoblem of

PBPRERS R AL ST PP il R R R P s

di sapBangsle sLet har gy, ataxia, aggressiveness and
vocallzatlon vvere observed in the mce treated with

: (bhydtpeldoride ofilBl'G 1640
f |
ose. Aﬁlﬁxfpfé@% e gﬂ{‘ @?‘8393.'%‘2 b BT B8, ik 1S i {fCfumarate

end hyﬁopldondndsaws wdneevalwttecbn in aI | the experinmental
gr oup NecrqQpsy reveal e absence, of alterations,
anywaiV ith éﬂé;}gteak e LensR WF%&%%{ 344 Wnfagueous suspgasion of
RS $82Satt §% 195 DbRIiEng 808! fo?ﬁﬁfaﬁbx?sy ath LRE oAy Sdministered
The hi'st opat hol ogi cal eXam nati on
through oesophageous gavage at dose of 10 mg/kg (expressed as free base of BTG
1640) to five rats Sprague Dawley.

Plasma concentration of molecule BTG 1640 was determined at different
time points.

The results in Table 7 were obtained.

Table 7: Concentration of fumarate and hydrochloride in Plasma

Time BTG 1640 free base (pg/mL) BTG 1640 free base (jig/mL)
(minutes) with Fumarate Salt Administration | with Hydrochloride Salt Administration
2 1.06728 0.7402
5 2.35406 1.4242
30 0.83756 02354
20 0 0.1184
300 0 0

From the table 7, it is evident that fumarate, even if provides a not
significantly higher concentration of free and unchanged active principle BTG 1640

with respect to hydrochloride after two minutes from its administration, it provides a
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the group adm ni stered with hydrochl ori de showed snal |
foci of acute tubular necrosis in the cortex, ball oon

wdegwrasasi on of the epitheliumand. dil atati orRCOfiB2007/003291

convol uted tubules. In the igroup adm nistered with
fumarate only a mld dilatation of convol uted tubul es
was observed. On the basis of the discussed results

t he nistration of. 2 / in.fenmale mc

ik e b e g o e SRbr SATEBHise S ahect s By drochloride,

bei n I u

of gna okl FUSHe W alAbRS O BE %! BHEHDRMCIBRHRlign is more

Wrvourabichafter admintstratiommaf @maulateomltt thusdt c8oie expected an higher
nulalve les for the preparation of tablets

Rg%mr?ﬁo\?élcﬁmc 1(3’&9about 120 mg of pharmaceuti cal

conpogixainfile 8ccordi ng to the invention conprising
fumarate salt of BTG 1640 and directed to oral
adm nifygluationef agute araldpxigitd in the fol | owi ng. Exanpl e

7 BTGy chﬂeoa{ Wl@igpf)f %Igsggytggaﬁ&’?& ?’iﬁ gu gte of gtT eGa ?4(9 was

M crocryst | ne
avaldatéd.0 ng Exanpl e 8 BTG 1640 furrar ate 5.4 ng Sucrose

78.6 Mcror taljlne el lul ose 20.4 ng Tal c
St ear H%e depfags B g AUSOYS ABSPenTiaM-ahes jgbtagnng two

!f@:n%fo%&eeaa?f -o%e IE5%11y admmlstered through oesophageous gavage at dose of
2000 mg/kg b’w (expressed as free base of BTG 1640) to one of two groups
comprising three female CD-1 mice per group.

The observation lasted 14 days.

In all the animals of each group a reduction of the spontaneous locomotory
activity was recorded in the first minutes after the treatment and quickly disappeared.
Lethargy, ataxia, aggressiveness and vocalization were observed in the mice treated
with hydrochloride BTG 1640 and two of them died in the first day following the
administration of the entire dose. The body weight remained quite stable over the
entire period of observation in all the experimental groups. Necropsy revealed the
absence of alterations, anyway kidneys were sampled from each animal, in order to
assess the possible renal toxicity of the salts. The histopathological examination of
the group administered with hydrochloride showed small foci of acute tubular
necrosis in the cortex, balloon degeneration of the epitheliufn and . dilatation of
convoluted tubules. In the group administered with fumarate only a mild dilatation of
convoluted tubules was observed. On the basis of the discussed results, the
administration of 2000 mg/kg bw, in female mice, of fumarate BTG 1640 resulted
strongly less toxic, being followed by quickly reversible neurological signs, while
the same dose of hydrochloride BTG 1640 was lethal in two animals out of three.

Some formulative examples for the preparation of tablets having weight of
about 120 mg of pharmaceutical composition according to the invention comprising
fumarate salt of BTG 1640 and directed to oral administration are indicated in the

following.
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M crocrystalline cellulose 20.4 ng Talc 9.6 ng Stearic
acid 6.0 ng Exanple 10 BTG 1640 funarate 21.6 ny
weurosesss262. 4 ng M crocrystalline cellul ose 20PdTaBR007/003291
Talc 9.6 ng Stearic acid 6.10 ng Exanple 11 BTG 1640
fumarate 43.2 ng Sucrose 40.8 ng Mcrocrystalline
cellulose 20.4 ng Talc 9.6 ng Stearic acid 6.0 ny
ExarrpIEg‘a}IPZ lB G 1640 fumarate 2.7 ngPre-gel starch 24.0
ng M Croc R/S alline cellulose 76.5 ng Sodi um starch
gl ycolBa@ 164Bfumiardial ¢ 12. 0 ng Exanpl e 13 BT1640
fumarate 5.4 ng Pre-gel starch 24.0 ny -
M cr oOPG9Fal | i ne cel l ul ose 73.8 ngy Sodi urdlsimgch

gl ycohgtRoctysBfik cellulose 20.4 mg
Talc 9.6 mg
Stearic acid 6.0 mg
Example 8
BTG 1640 fumarate 54 mg
Sucrose 78.6 mg
Microcrystalline cellulose 20.4 mg
Talc 9.6 mg
Stearic acid 6.0 mg
Example 9
BTG 1640 fumarate 10.8 mg
Sucrose 73.2 mg
Microcrystalline cellulose 20.4 mg
Talc 9.6 mg
Stearic acid 6.0 mg
Example 10
BTG 1640 fumarate 21.6 mg
Sucrose 62.4 mg
Microcrystalline cellulose 20.4 mg
Talc 9.6 mg
Stearic acid o 6.0 mg
Example 11
BTG 1640 fumarate 43,2 mg
Sucrose 40.8 mg ‘
Microcrystalline cellulose 20.4 mg
Talc 9.6 mg
Stearic acid 6.0 mg
Example 12

BTG 1640 fumarate 2.7 mg



Talc 12. 0 ng Exanple 14 BTG 1640 fumarate 10.8 ng

Pre-gel starch 24.0 ng Mcrocrystalline cellul ose 68.4
waogoBmdsaam st arch gl ycolate 4.8 ng Talc 12. 0 ngCEABI9pT/€3291

15 BTG 1640 fumarate 21. 6nos8Pre-gel starch 24.0 ngy

M crocrystalline cellulose 57.6 ng Sodi um starch

glycolate 4.8 ng Talc 12.0 ng Exanple 16 BTG 1640

fumarate 43.2 ng Pre-gel starch 24.0 ny

M cr odrsrgelstarcine cel | ul ose 36.0 ng Sodi urd4s mech

gl ycol .0 ng Exanple 17 BTG 1640
fumar all\?e Ofrygﬁgyi%eﬂuogg 73.8 ng Mcr ocrys&?

cel | ulSegind gahraypdapnesi um Stearate 0.6 ngg Eigarrpl e 18
BTG 161“4? fumarate 5.4 ny

12.0 mg
Example 13
BTG 1640 fumarate 54 mg
Pre-gel starch 24.0 mg
Microcrystalline cellulose 73.8 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 14 V
BTG 1640 fumarate 10.8 mg
Pre-gel starch " 24.0 mg
Microcrystalline cellulose 68.4 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 15 |
BTG 1640 fumarate 21.6mg
Pre-gel starch 24.0 mg
Microcrystalline cellulose 57.6 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 16
BTG 1640 fumarate 43.2 mg
Pre-gel starch 24.0 mg
Microcrystalline cellulose 36.0 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 17
BTG 1640 fumarate 2.7 mg
Lactose 73.8 mg

Microcrystalline cellulose 42.9 mg
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Lactose 73.8 ng Mcrocrystalline cellulose 40.2 ng
Magnesi um Stearate 0.6 ng Exanple 19 BTG 1640 funmarate

weQo@/ossp2Eact ose 73.8 ng M crocrystal line cel | BREDSB2007/003291

34.8 ng Magnesium Stearate1d. 6 ng Exanple 20 BTG 1640
fumarate 21.6 ng Lactose 73.8 ng Mcrocrystalline
cellulose 24.0 ng Magnesium Stearate 0.6 ng Exanple 21
BTG 1640 funarate 43.2 ng Lactose 73.8 rr%

M cr obfagaesipmiSiarate| | ul ose 2. 4 ngy Magnes Vgt ear at e
0.6 ngy {¢ 22 BTG 1640 fumarate 2.7 ng Mannitol
24.0 ny crocrystalline cellulose 76.5 ng Sodi um

st ar cBT@t ielOlfamarade 8 ng Tal c 12. 0 ny Exabpl mg23

Lactose 73.8 mg
Microcrystalline cellulose 40.2 mg
Magnesium Stearate 0.6 mg
Example 19

BTG 1640 fumarate 10.8 mg
Lactose 73.8 mg
Microcrystalline cellulose 34.8 mg
Magnesium Stearate 0.6 mg
Example 20

BTG 1640 fumarate 21.6 mg
Lactose 73.8 mg
Microcrystalline cellulose 24.0 mg
Magnesium Stearate 0.6 mg
Example 21

BTG 1640 fumarate 43.2 mg
Lactose 73.8 mg
Microcrystalline cellulose 2.4 mg
Magnesium Stearate 0.6 mg
Example 22

BTG 1640 fumarate 2.7 mg
Mannitol 24.0 mg
Microcrystalline cellulose 76.5 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 23

BTG 1640 fumarate 54mg
Mannitol 24.0mg
Microcrystalline cellulose 73.8 mg

Sodium starch glycolate 4.8 mg
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BTG 1640 fumarate 5.4 ng Mannitol 24.0 ngy
M crocrystalline cellulose 73.8 ng Sodi um starch

waqahkywsasae 4.8 ngTalc 12. 0 ng Exanpl e 24 BTG 1840/1B2007/003291

fumarate 10.8 ng Mannitol 26.0 ng Mcrocrystalline
cellul ose 68.4 ng Sodium starch glycolate 4.8 ng Talc
12. 0 ng Exanple 25 BTG 1640 fumarate 21.6 ng Mannitol
24.0 ng. Mcrocrystalline cellul ose 57.6 Sodi um

star chal§l ycolate 4.8 ng Talc 12.0 ny Exarpi®emge BTG
1640 [ 43.2 nmg Mannitol 24.0 ny

M cr o?f‘%‘t"gﬁ? ne cellul ose 36.0 ng Sodi um starch

gl ycoBaiGelgnogfungrafal ¢ 12. 0 ngCLAI M5 1. Fuoeage salt

of the coppound of forrmula | fornmula | 2. The fumarate
salt SB[ im 1 which is fumarate salt of24t0n‘@gcon'pound

of T olfilloRrystalline cellulose 68.4 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 25
BTG 1640 fumarate 21.6 mg
Mannitol ' 24.0 mg
Microcrystalline cellulose 57.6 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
Example 26
BTG 1640 fumarate 432 mg
Mannitol 24.0 mg
Microcrystalline cellulose 36.0 mg
Sodium starch glycolate 4.8 mg
Talc 12.0 mg
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in the formof one or nore stereochem cal conpounds

and m xtures thereof. 3. The funmarate salt of claim?2
wohbashssxrsf unarate salt of the conmpound of f or rairaB1007/603291

the formof a diastereoi somar or a racem c mxture. 4.

The fumarate salt according to any one of clains 1-3,

which is fumarate of rel- ,

(3R, 3aSs, 7aS) - 3- benzyl -2-nmet hyl - 2, 3, 3a, 4,5, 6, 7, 7a- oct ah

ydr obenzo[ d] i soxazol - 4- onéCLéﬂWSpwocess for preparing

UPRLAL, §éﬁt &tﬁ@f&%&ox&d?ﬁ j 3, 3a, 4

55, 6, 7 aoctahyd enzo soxazol 4- one, according

to any one of clainms 1-4, conprisj A\he follow ng
steps: i) reacting theyfree ha

3- benzyl - 2-met hyl - 2, 3,|8a, 4, 5/ 6, Y ahydr obenzo[

d] i soxazol - 4-one w tH foNgaeE : ) subjecting the
reaction m xture to| one or HDE@_EQO|Ing cycles of less
than 100C. 6. The processl_according to claim5,

wherein the free base~3<benzyl - 2- net hyl -

2,3, 3a 4,5, 6,7, 7a- oct ahydr ghengaf d] i soxazol - 4- one of
steﬁ is obtained in a step being previous to step
)T wﬁumfh’ra’f@r&aixqu@ialmdr whicbd$ gnarhe S‘&ﬁl(ﬂ thasenpoundhdffermula I

0 Lng h dro 0 al t roce
SO SIS P R Pl e Ghamieh Sorbanufiy a6 RS Medfase
Br The FligaiakdanaTlcnihdewahts ﬁﬁn@@fe@aﬁ%f@w cdpound of formula I
dlchloronethane 8. The process according to any one

&t the|faymet 3 mstevﬁwp@}eﬁowéacgm@pmghms carried out in

n L t on of
?I ;ﬂﬂg %@Q%H? vﬁ%?%?ﬁdl ﬁ?eﬁéf)og ﬁ?epflva}q beclf araa? of rel-
(Bpal, ﬁa&)r-i}berﬂzyd)mrﬁeﬂlpl BS;Sa,EQi 6 Fﬂﬁ&fo%?d@@bﬁzo@(ﬂ]ﬁoﬁ@zol 4-one.
ﬁg ound of fornmula.lfornmula | for use

c RGeS 1PI. Pparing, esaft 3#“@11'&’1'@?@651 wdi@t$.8,7,7a-
101 TR S A e 1, L5
thedfoBowirgptenss e
i) reacting the free base 3-benzyl-2-methyl-2,3,32,4,5,6,7,7a-
octahydrobenzo[d}isoxazol-4-one with fumaric acid;

ii) subjecting the reaction mixture to one or more cooling cycles of less than 10°C.

6. The process according to claim 5, wherein the free base 3-benzyl-2-methyl-
2,3,3a,4,5,6,7,7a-octahydrobenzo[d]isoxazol-4-one of step i) is obtained in a step
being previous to step i), which provides for freeing the said base from the
corresponding hydrochloride salt.

7. The process according to claim 6, wherein freeing of the free base from the
hydrochloride salt is carried out by dichloromethane.

8. The process according to any one of claims 5-7, wherein the step i) is carried out
in an ice bath.

9. The process according to any one of claims 5-8, wherein the cooling of step ii)
occurs at temperatures from 2 to 8°C.

10. Fumarate salt of the compound of formula I
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as a nedi canent. 12. The fumarate salt of claim1l

which is funmarate salt of the conpound of fornmula I in
wOheosiossarzs of a di astereoi soner or a racem ¢ n RCUABR20DD003291

use as a nedicanment. 13. The fumarate salt according

to any one of clainms 10-12, which is fumarate of rel-

(3R, 3aS, 7aS) - 3- benzyl - 2-net hyl -2, 3, 3a, 4,5, 6, 7, 7a- oct ah

ydr obenzo[ d] i soxazol - 4-one for use as a mnedi canent.

14. A pharmaceutical conposition g0 sing the
fumarate salt according to any—ex ol ai ts 1-4 and a
pharmaceutically accegiable ¢arrig 5. The

composi tion accordi pg fierei n the

n any-agaunt of fromO0.1 to

100 ny. 16. A table prisifg the fumarate salt
according to any one o¥ claifis 1-4 and suitable

exci pients. 17. The tabl et fagmtw i ng to cl ai m 16,

wherein the_ suitable excipients are selected fromthe
gPoUss %8 giasdisansgtof pre-gel starch, nicrocrystalline

o), It Aara @ Qdle WL REATORVELY K¥uftafate Lt G thl BGHASSRd of formula
magnesi um st earate, saccarose, stearic aclid an

rreinnie ©km of®ne Therorabikepchacioaldiongponodcéral mixh@es thereof for use
claim17, wherein the fumarate salt is present in an
ABIRTG M om 1 to 100 mg per tablet unit. 19. The

t13biret fakaedeAhA Bf bRk 131 WhidBis fRRERE Ball HEthE WARPSERI of formula
salt is present in an amount of from1l to 50 ng per

tld thet formiof a digteregdsomydr or haadegramixturesial tseofs a thedicament.

upd of formula.lfor the f.acture, of,.a .
eat LA Rapt ol Faddirkdd ABOEP e BENS D ichs Agmegate of rel-
qaxbaswasﬁsmeﬁ@&izo;ﬁeﬂn@ﬂzgpamyws,sjm-@@mmdbaﬁgo[d}'igbxtab@-zz-one
I mprovenent of learning ability, in the reversal of
dRhessiag 2 meflicamaedtyi ng the abstinence syndrone from

S aPEpaRthalhial ChmBRNas cShprdhe di° RaEl Bl doling 1o any
coed ohinoi -4fadragharthadentitdily dcoepratdé camier.or nore

st ereochem cal co unds _and . . )
15. l’Tﬁe compos?t?on acccr)rifgi?ng to claa1m 14, wherein the fumarate salt is present in an

fumarate salt is pre

amount of from 0.1 to 100 mg.

16. A tablet comprising the fumarate salt according to any one of claims 1-4 and
suitable excipients.

17. The tablet according to claim 1.6, wherein the suitable excipients are selected
from the group consisting of pre-gel sfarch, microcrystalline cellulose, sodium starch
glycolate, talc, lactose, magnesium stearate, saccarose, stearic acid and mannitol.

18. The tablet according to claim 16 or claim 17, wherein the fumarate salt is present
in an amount of from 1 to 100 mg per tablet unit.

19. The tablet according to claim 18, wherein the fumarate salt is present in an
amount of from 1 to 50 mg per tablet unit.

20. Use of the fumarate salt of the compound of formula I
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m xtures thereof for the manufacture of a nedi canent
for treating nood disorders, disorders of anxiety,

wdems@ssizon and convul sive conditions, in the PCT/IB2007/003291

i mprovenent of l|earning abiBity, in the reversal of
amesi a, in resolving the abstinence syndronme from
drugs and drugs of abuse. 22. The use according to
claim?21l, wherein the fumarate salt is fumarate of the
conmpound of forrmula I in the formof a diastereoi soner

or aracenmc mxture for the nanugp- Nre of a
medi canent for treati ng nood di s di sorders of

anxi ety, depression ar e conditions, in the
i mprovenent of |earnir (ty, ia=tHe reversal of
amesi a, in resolvi ski nence syndrone from
drugs and drugs of &Hpse according to any
one of clains 20-22, » othe funmarate salt is
fumar at e of

rel - (3R 3aS, 7aS) - 3- benzyl - 2¥&Y 1 -2, 3, 3a, 4, 5, 6, 7, 7ao0c

trahyil eenmkehrdlof SO nepdadtn® 18r kRhtidh %d&ngifséﬁ'ékbr Qilﬁrders of

a nmedi canent_for treating nood di sorders, disord ers of
Sixiett ydepl%ﬁ}pés@do ﬁora\mﬂsm@ woodisions ioothei thenesement pfdearning

agﬁftg gqﬁmﬁevg;saf %a@ s {\Xr}%{hg a%h@ﬁ:&?’er Sc??rgﬁ]from drugs

reso
dhd@ﬁggmmaﬁmugs of abuse 24. The use according to any
Qne %, clains 21-23, wherein the nedicanent is for

S

c?rlal HiF (ACSTAIE tontlaps 207 herain the dumamisgsalo i fumante of the
Wpthsd 6} Rrthfy IRAGARRA A RE &7Alre HALALSHIAN Opbds and

e group consisting o
caigbutetercof fdrethe mamfateurs ,of gr madicanent dos tisibipsinond disorders,

liquid, 26., The use according.to clai.m?24 qr claim
3%5 (qhie P Ao Crbie ot 50 GPRvidrvs FenEliiso thdeofmptovement of
fledrAtab abllith Sid theaRvaRBUSE ahedid OGN r@sdl@in% Qe rﬁgsﬁ}%ce syndrome
medi cament unit. 27. The use according fo claim?2

viresn diugs erddmgspEabisat is a tabl et, where the furrar ate

??lbtrgh f\{s% hﬁ%&?ﬁ]‘% g) ?l kgl lFﬁal?lthe %umara?e st Elmarate of the

compound of formula I in the form of a diastereoisomer or a racemic mixture for the
manufacture of a medicament for treating mood disorders, disorders of anxiety,
depression and convulsive conditions, in the improvement of learning ability, in the
reversal of amnesia, in resolving the abstinence syndrome from drugs and drugs of
abuse.

23. The use according to any one of claims 20-22, wherein the fumarate salt is
fumarate of rel-(3R,3aS,7aS)-3-benzyl-2-methyl-2,3,3a,4,5,6,7,7a-
octahydrobenzo[d]isoxazol-4-one for the manufacture of a medicament for treating
mood disorders, disorders of anxiety, depression and convulsive conditions, in the
improvement of learning ability, in the reversal of amnesia, in resolving the
abstinence syndrome from drugs and drugs of abuse.

24. The use according to any one of claims 21-23, wherein the medicament is for oral
administration.

25. The use according to claim 24, wherein the medicament for oral administration is

selected from the group consisting of tablets, capsules, cachets, powders, granules, or



28. The use according to any one of clains 20-23,

wherein the nedicanent is for topical adm nistration.
w@a2oosikss2sse according to claim28, wherein theCcT/1B2007/003291

medi cament for topical admamistration is selected from

t he group consisting of creans, oils, ointnents,

emul si ons, gels, aqueous sol utions, spray solutions

and pl.asters. 30. The use according to claim 28 or

8?%?@? BnﬁagP%'n the fumarate salt of the conpound of

ROr THE st abSorigad amHNE BfcldihP s LuhereOtheBinRRbte salt of the
medi canent unit.” 31. The use accordi ng to any one of

epmpprndol Pgnulah éy isian anmnpetiirearieint] 00¢ng per medieamant anit.

gJ iop. 32..7Th according.to claim

At Bt B AR 48 5 MR O iichfhofl LT by phere e

5 if@m&raft@lti dfehacpigpoimdurepands [ ®in admdu® o8$em 1 to 100 mg per
according to claim3 1 or claim 32, wherein the

Matle salt of the compound of formula | is in an

2GR 8 a0y 100 PRG0Sk A ity i o
fiapical sdministtdtent r eat ment of nood di sorders, disorders

xiety, depression and nvyl si.ve_condi tions, Ln :

Bhe TR riste AETITGE  FoarAfhg anMIIY 1 EHECagat s topical
10  QHmATREMR is! ISR BRBLSIHsREAE LS HRHNSBilS, ' AMiments,

drugs and drugs of abuse.

emulsions, gels, aqueous solutions, spray solutions and plasters.

30. The use according to claim 28 or claim 29, wherein the fumarate salt of the

compound of formula I is in an amount of from 1 to 100 mg per medicament unit.

31. The use according to any one of claims 20-23, wherein the medicament is for
15  parenteral administration.

32. The use according to claim 31, wherein the medicament for parenteral

administration is a sterile aqueous preparation.

33. The use according to claim 31 or claim 32, wherein the fumarate salt of the

compound of formula I is in an amount of from 0.1 to 100 mg per medicament unit.

20  34. Fumarate salt of the compound of formula I

N—CH
0
formula I
for use in the treatment of mood disorders, disorders of anxiety, depression and
25  convulsive conditions, in the improvement of learning ability, in the reversal of

amnesia, in resolving the abstinence syndrome from drugs and drugs of abuse.



