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Use of phenyl et hanol am notetralines for preparing
anxi ol ytic drugs The present invention concerns the
was@embsespne phenyl et hanol am notetral i nes for PCERRINOSN7909
drugs, intended to the treatnent of anxiety. An object
of the present invention is the use of at |east one
phenyl et hanol am notetral i ne of general formula (I):
ud 6f phehyldkhanslaatrotetraliné<for@tpparityg andolyticurugand R
is hydrogen or a (Cr C4)al kyl group, or one of its
pharmaceutical ly acceptable salts, for the preparation
The peesgntignyeition resceimg thex uee yof dseye myiem@mwef@hnes for
f ty.t he preparation of
P e Y o o stich as
general i zed anxiety, panic, acute and posttraumatic
AB bbfesSoef the predentiimvestion, is Andusesestdeast one mpehgethanolaminotetraline
fdi sorq?lgor Siy ot her object of the invention is a nethod
ofggned PIPiddDanxi et y, whi ch conprises adnministering to
a mammual a therapeutically effective anount of at
| east one phenyl et han@®m notetraline derivative of
general formula (1). e ation and the
characteristics el efTal+ Red-COOR
according to th ention, have p cri bed in
documents EP 0 721, EP 0 303845 g0 303 546 (D
and EP 0 626 367. [Their preparation and their activity
with respect to i@testinal notricity were disclosed in
EP O 303 546. A new crystalline form(referred as p
(or B) form of ethyl [(7S) 7-[(2R
whared: chl orophenyl) - 2- hydr oxyet hyl ani no] - 5, 6, 7, 8-
t et rahydr onapht hal en- 2-yl oxy] - acet at e hydrochl ori de
A(represento a0 Jakpenalgonboaredl in EP 0 303 546, Exanpl e
1_2?1, has recent I}/ been found (WO 03/002510).
RAg BY4rpgnibd! &/(CriGe)alet 99¥Bwn t hat
ot i j cording to the
oPOSIN i é&gﬂﬂéﬁ%ﬁﬁ&%ﬁﬁétéﬂs %Fl?sc \

I nvent wer e therapeuti cal y’lnteresting_a_s
fARMd Slepsaasaot a adRTbstrédtingAndied diddidergnd Si nmi and etal ,

Eur. J. Pharmacol ., (1992), 219, p. 193-201). It has

now been found that the conpounds of general fornula

(1) are therapeuti cal I}/ er interesting as anxiolytic i
Cagwaurds of general formula (1) are useful for the preparation of a’drug for treating
anxiety disorders such as generalized anxiety, panic, acute and posttraumatic stress,

social anxiety, and obsessive compulsive disorders.

Another object of the invention is a method for treating anxiety, which comprises
administering to a mammal a therapeutically effective amount of at least one
phenylethanolaminotetraline derivative of general formula (I).

The preparation and the characteristics of phenylethanolaminotetralines according to the
invention, have been described in documents EP 0211 721, EP 0 303 545, EP 0 303
546 and EP 0626 367. Their preparation and their activity with respect to intestinal
motricity were disclosed in EP 0 303 546. A new crystalline form (referred as II (or B)
form) of ethyl [(7S) 7-[(2R) 2-(3-chlorophenyl)-2-hydroxyethylamino]-5,6,7,8-
tetrahydronaphthalen-2-yloxy]-acetate hydrochloride (this compound was disclosed in EP
0 303 546, Example 12), has recently been found (WO 03/002510).

Additionally, it was shown that phenylethanolaminotetralines according to the invention
were therapeutically interesting as antidepressant agents (EP 0 489 640, and Simiand et
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The anxiolytic properties of the conmpounds of general
formula (I) have been investigated by neans of a set
W@R006883631 i N ani mal s conventional |y enpl oyed i PCT/EP2005/007909
phar macol ogy and general ly consi dered predictive of
anxiolytic activity in man (@&iebel et al., The
Jour nal of Pharmacol ogy and Experinental Therapeutics,
al( P@03) Ph@ikcl])1992), BI3p31a-2@)psen et al ., (1975),
Life ScL, V7, p. 645-652; and Sal one et al.,
Sanofi - Synt hel abo Research, CNS Departnent, Bagneux,
It Fhamoew preese iundi datathe heonfidundenofr gepersh formelgs (1) are

thggélbt@ﬁ{i:blﬁugﬁrﬁﬁ{&%s% A9an Gl adbhl0) . Mor €

conpounds general formula (1) have
been tested in the followng tests: - the Novelty

Tﬁﬂ%?ﬁi(fb’@@éﬂié@oﬂtﬁéTc?irrliﬁ)ouﬂssof genief \f/cﬁhﬂea((l : l)el?b_\,lél been investigated

ze test inrats, - e rasopi ¢ .Vocal,i io

oy fapap & 2 s st T BFe HRRRGREBLY SripipRch Bhigtoogy and

gederalyl consitiered qiredictiveen tankiolytje abiivity in mant(@riwbejﬁ al., The Journal of

PSRy 810 FRBoREe (IS Shch B 19053 S0M(F), p0533-345; Gipsen et al,

(198} s 504t AP G5 SO BRAIBE 6t al rgAncd- SYREhqlaheResestion, CNS

DB EREBaGk URIREe: Sres@Ratishsatthe @'hﬂttdi_@résd% érhettrehss, London, UK,
i nv were fested at. osage conpr.ised i

singy 616 P94 B80S HofipRyeClafll Zoiep g ike fhriw 1 have bee

testee-invéhe falh@ligg testnf vari ance (ANOVA). These tests '
illustrate anxiolytic-1ike effects of conpounds

according to the invention. However, the denonstration
of anttedfoyeityIndpiges @rooatng Test imaats.| i nmited to them

olnl yw%)e@é)&%NugM&%@%%?s,G ?om]ng V\|t/ eft (Git psen et
al ., , 1hid. ) N rats. o e Wstar strain
(purt‘%‘ﬁi&gsﬂ“l?&‘?\?@h%'f’fﬁ?sttéﬂ PS:wei ghi ng from 200 to
220 gthedumishieé Drinkingtet @utatd,hi s test. Al animals were
gent| | penced facilities'
handl%‘resrg,ao%ga\?(})ﬁlt%%ﬁgmg%@ﬁéﬁ\g/lltdr"g’nrrent al or physical

st r esthe MsgAgfensedesidialieny to the invention to be

tested were injected intraperitoneally

Possible behavioural or locomotor activity modifications following administration of
compounds according to the invention have been evaluated. Compounds according to
the invention were tested at a dosage comprised in the range of 0.3 to 50 mg/kg. Data
were analyzed with one-way analysis of variance (ANOVA).

These tests illustrate anxiolytic-like effects of compounds according to the
invention. However, the demonstration of anxiolytic-like effects is not limited to

them only.

1) The Novelty Induced Grooming test
(Gipsen et al., (1975), ibid.)

Male rats of the Wistar strain (purchased from Morini, ltaly) weighing from 200 to
220 g were used throughout this test. All animals were gently manipulated by
experienced facilities’ handlers, avoiding any environmental or physical stress.
Compounds according to the invention to be tested were injected intraperitoneally
(i.p.) to a group of rats at a dosage 10 mg/kg. Control animals received i.p. the
same volume of the vehicle (i.e, physiological saline). Rats received only one
injection of a standard volume of 1 mL solution with a 23-gauge stainless steel



10

15

20

25

30

35

40

(i.p.) to a group of rats at a dosage 10 ng/kg.
Control animals received i.p. the sane volune of the
waeewcobaw3(i . e, physiol ogical saline). Rats reckCTER2005/007909
only one injection of a standard volunme of 1 niL
solution with a 23-gauge staidl ess steel needl e of 3
1I-mllinmetre length (drug or vehicle), 30 m nutes
neatiieost 3temtlimeetizdbiagth ¢dnuglor pelticle) BOesinuiEh @riantorthe Sehaviaural
SSi: r
prBUIRLL Yrito RABARE WEf: Mokl BLUBG & AP AR Grolis Wha

orice. y-1n gr oo VI our was
wergsised edlyleceeen 15 and 18 hours, under the sane

NSV LiRIEREt Gborfi dbdha0idtr A6 o6isbeR@dt BetivBen NSt Bed! 18 hours,
desCribed in Dra

| . 1980 E J. Ph [ v
ot e same, ooy gakesions sreen i (englheg Epibea in
Deigest gl. A4 9BO)X Ear. J2RPkdrhe2dl.,©F) pi 4672 468w noi se room

t LUt & t Akl ' £ .
A Oy a0 90 e oA gl M e
roof. gfies @ mipuigael adeptatiordtherbabayieys pbihegatsavaseanpled every
1%— ?ggﬁﬁ%y%&ggﬁg gg{:urFé?\gef&Ldorgl?\nfng@ ﬁ%\gg%@r@écﬁn‘ﬁatﬁsﬁf)n of 30

. ; ng (i.e.
mWUﬁsatTih%gmﬁw\r/%werﬂ%eo%"awegfs ﬂsm&nh&fé%?m'”swﬁ%&med
a§{gfbﬂmiﬁgﬁd~éélﬂi§ (hg., afbratirey smeveEmpatesf Iteatbiragans in feat bethe
of . strake e_sSnout . olr t
< Bye A6 B 0o AR S A B0
angt: reemidiioular omovameertiv dyvebythentepopf i heaghsjcraichiori figat is

s&réf&ﬁfﬂg:o? thd BKdy8y Bhe bithelRshs)f tbking! (tHERSs RRfgtcFithe bod@pflir,

~genit groomng (that js Jicking of genital area). .
ot righnanaSebi! Spomind Wtra Sk o et mh b Brigoming
bétﬁﬂlﬁ)u\dﬁg 29 @imﬁaldeﬁasC?nBWdéd(c_H gaabé u¥ing e oidad-camera (iditachi
repl aye Sco V,
ViREBeUE B Yo PSR SEorb PP RUS lorSRAGH {HsSpvel e
meaastareiof fie tmaibpeivatiorRasas wsed fnuie statistical apalsiag

epi sodes: Control rats show a nunber of groom ng

epi sodes of 37 ( 3.61), whereas the nunber of groom ng

epi sB8E4St or rats treated with a conpound according to
the present invention, ethyl [(7S) 7-[(2R)

NGy o] SERPIRRASENY hal on 231 oxy] - acet at e

Chyiroloratd sitdvda rjunalras cbf agraproingdepisadest dfe3 (e 8ér), whereas the
ntMBENGS GRbmAy s ST K8h rats tridted With @ c8fhbound according to the
present invention, ethyl [(7S) 7-[(2R) 2-(3-chiorophenyl)-2-hydroxyethylamino]-
5,6,7,8-tetrahydronaphthalen-2yloxy]-acetate hydrochloride (named compound A

in the present invention) at 10 mg/kg, is 17.71 (x 5.91).

Rats treated with compound A show a considerable decrease in grooming score, thus
demonstrating that they better and more quickly adapt themselves to an environmental
stress than control rats, thus exhibiting an anxiolytic-like profile.

2) The Elevated Plus Maze test
(Pellow S. et al., Journal of Neuroscience Methods, (1985), 14(3), p.149-67)

The animals, their preparation and the i.p. dosage of compound to be tested are
the same as those described in the Novelty Induced Grooming test.

The apparatus consisted of a plus-shaped maze, elevated of 50 centimetres from the
floor, with two opposite open arms (50x10 cm) crossed at right angles by two arms of the
same dimensions, but enclosed by 40-centimefre high walls with an open roof. In
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Rats treated with conpound A show a consi derabl e
decrease in groom ng score, thus denonstrating that
w0 b@yg/obsBt er and nore qui ckly adapt thensel vesPCDERID05/007909
environmental stress than control rats, thus
exhibiting an anxiolytic-likedprofile. 2) The El evat ed
Plus Maze test (Pellow S. et al., Journal of
adwtiong a cli-egrtienchiet Highdedge( haa& pf plédigBk supodrAdedaiiy opeie arms to avoid
ni qal their raf i he I e
raft 3 RaterD s e8RS, o 8 the ke Bae REARZAR, repment, the
animat Wwas Newed ai thenepntre f threoplis mpzeawth itsthesedpphg dirgmdion of one of

the AIsdedt 8%hLOfand FhdefredhRP SmirRESS, Rb6MgeDd Bk fBlbwing parameters:
centinetres fromthe f|

[ or, wth two o site n
PGIRRRE o SOUIES 1 P QReD AT ARt AR (i A REt ot aloh P gfessed by
miches siparcelitags sf entdes inuhe epet ages), ayd dfle of ptaserte i each of them

hi I i th a ¢t : ;
e SRLe? A hr 58 Ry, R inhe f e saved n e
operearoysehatime af preseotel measures the tiredspentibyriheraaing Bdhacpen and
clﬁﬂﬁi &HY fRe %irﬁeﬂ@w%zcﬁvi&&finﬂpfohﬂ?rouﬁé WRh 7tdnfRaIeBBE group.

the animal was placed at the centre of the plus naze

with its nose in the direction of one of the closed
Raguis, and observed for 5 m nutes, according to the

—_—

eus, : cor d
T IR AR B boBH B T2 S0 be ovpr eesed

by nmeans of percentage of entries in the open arns),

Aﬂ%e"rbﬁn@?es%%@%@niaﬂn@‘:h of them (this paraneter

can al so be expressed by neans of percentage of tinme .
Centggle@ts ($hoWeaopean dumber Tofe 4t ?W’Eegf'mﬁr theopReN RISy MCh
retp?&eh'tsprﬁos@eﬂttow éMﬁesﬁgTrré_a’:jmém_ wite aperouaddAcabsed Eg/kg

ar.ns. e ani s were divi nt r.ar S/, W Y4
s@hiTraned erBtbig MERTnihEesi 7 Bnd bF wor R o el o
eftdeeinbethe apealanased. Nunber of entries in the open

arns: Control rats show a nean nunmber of 4 entries

into the open arns, which represents 40% of total
T%?FP%%(WIE%WUWPWP@&%%M A at 10 ny/ kg
cahmiréﬁscs@ahi a/m'egg rtigh@sa’fcre3tsf¢tec>rmﬁ&,aiﬁ_thﬂemrmaw;1 ar(isq(3Z % ahthettinge).

rcent age 0 . of entries into the op [ s,
R 555 Befanislets mere bRt ndiads & MaehEReeRpncs and
42%tcf theptime) ia ratsdreateidrdthofont®usd doatdd mg/kghe open ar ns

(32 %of the tine).

Compound A reduces the animal's aversion to the open arms and promotes the
exploration thereof, thus exhibiting an anxiolytic-like effect.

3) The Ultrasonic Vocalizations (USVs) test
(Molewijk et al., Psychopharmacology, (1996),128, p. 31-38)

The animals, their preparation and the i.p. dosage of compound to be tested are
the same as those described in the Novelty Induced Grooming test.

This test consists of two different sessions: training and testing sessions. In the training
procedure, all animals were trained for 2 days prior to testing. Training consisted of
placing the animal in a standard operant chamber (ENV-018M, Med Associates, Georgia,
VT) where shock could be delivered from a programmable shocker (Model ENV-413,
Med Associates) and where it is equipped with an ultrasonic detector (Mini-3 Bat
Detector, Ultra Sound Advice, UK). On each of two consecutive days, all the animals
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Both these paraneters were significantly increased (to
a nean of 98 seconds and 42%of the tine) in rats
w0 e@abes3ii t h compound A at 10 ng/ kg. ConpoundP@I/EP2005/007909
reduces the aninmal's aversion to the open arns and
pronotes the exploration ther®of, thus exhibiting an
anxiolytic-like effect. 3 The Utrasonic Vocalizations
relcbIgds 0 tshsdks((Worh AW jskcarids pepardtey b eplaadomdatengy that averaged 60

1996) . 128 . p. . 31- | '
4138 bt P 0% 18RRI R 05, e PRGRRI A Borcurety
wistnaed-Wéatt lighé end exscadavistic fomet(Be dloes): Yhe ghawber was dark between

eSAHOMICR OrdsBitatiof Ni s test consists of two different
sessions: traini niggand testing sessj ons,

. | In the
Oprtae ArnéplisrisciripBg. anmalsnvergiadmipiplered 49 makg gt cgmpound A and
pldadtsinthe @peiadt besdratug forltesting. Mhistestsdonsistkdalf 20l iadividgal 4-second

t he animal..n_a standar r d p

PR ALECr (e elo B R SRS Wl hRke e Mot to a random

intkral ibateaveraget 60 |secadanidtid0eseshodk e SVR{d8122EfNz)49gre recorded
r . »_

oS TR e IS cRoighpbch afl AURPBto ipeent vogalzing for

eaghanimal. NRryshoeks wererpdptinisigeed Ihibedestidp¥ days, all the

ani mal srecei ved 20 shocks ( 1 mA, 4 seconds) separated

b randominterval that averaged 60 seconds and

Bﬁéﬁ@i ng from30 to 90 seconds. Each shock was

adm ni stered concurrently with a 4-Watt |ight and an

ConOHfinet U$e (85 dB, 4 s). The chanber was dark

bet ween each shock presentation. On the day foll ovw,nlg‘;

Coptiplniaty shawi sendifioned eUaksniahi Bper Hang 810wgekgndss duratior. In

c6MpRendrats adtel vagecorhpoundes apeo ang/ka eRiEbitsdfewepthan 120

t est.i nE \-l;hI.S teséﬁ chbséeg aofe 20 i1 ndi vidual 4-second

SREONdR AT YPVBrie: 6P ARSI 20489 Pone and t he 4- Watt

Thug leompoasa: At reducasctbe gimognt of wcakizations imthe itedsonicaange, which is

AYELBAGR FOnSAsRRAESBrad seconds). USVs (18-22 Kiz)

were recorded over the intertrial interval and were

expressed as a sumof total tinme spent vocalizing for

each4pmdPlnishied Dirividigg st e adni ni stered on the test
day. , Results T, d USVs: Control rats show
condéril Eﬂt %g&b%é ’Bfar

e than 210 seconds duration. In
conparison, rats treated with conpound A at 10 ng/ kg

th}abﬁg-daw argJ‘\?\ﬂs’étZ%ts (Iffa Credo, L'Arbresle, and Charles River, Saint-
Aubin-lés-Elbeuf, France), weighing 180 to 250 g were used. Experiments were
performed 30 minutes after i.p. injection of 10 mg/kg of the drug or vehicle.

The procedure was a modification of the technique described by Vogel et al.,
Psychopharmacologia, (1971), 21, p. 1-7. At the beginning of the experiment, rats,
deprived of water but not of food for 48 hours prior to testing, were placed in cages (32 x
25 x 30 cm) with a stainless steel grid floor. Each cage was placed in sound-attenuated
boxes that were well ventilated and contained a drinking tube connected to an external
50 mL burette filled with tap water. Trials were started only after the animal's tongue
entered in contact with the drinking tube for the first time. An electric shock (0.6 mA/500
ms) was delivered to the tongue after every twenty licks. The number of shocks was
recorded automatically during a 5-minute period. Subsequent comparisons between
treatment groups and control were carried out using Dunnett’s t-test.

Results:
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seconds of USVs, i.e. an al nost 50% decrease. Thus,
conpound A reduces the anount of vocalizations in the

W@ bkisassai ¢ range, which is characteristic of BEI/EP2005/007909
anxiolytic-like effect. 4) The Puni shed Drinking test
(Giebel et al., (2002), ibidé) Ml e Sprague-Dawl ey
and Wstar rats (lIffa Credo, L' Arbresle, and Charl es
Ri ver, Saint- Aubin-|es-El beuf, France), weighing 180

used. Experi mants wer e performad 30
N&ﬁ%b?e?esa se|.p. i njection of 10 of the drug

The nu@hptpleshorke ispt® fas henisohiats, whﬁmg?lh% agmisisteption e compound A

af ﬁ?ﬁglk@%rﬂﬁﬁﬁﬂy erbab¥d g%%ed%sﬁﬁndinlg to 30 shocks.
Psyc W{Jhar macol ogi

he .
COBGPHA fy BFIERTRS é%er%%w%t tespaiaifs RBPIosSe oy wpishment, thus
eiarulbltlmgnan afxiblptidlikeasctidi®/. hours prior to testing, were ‘
pl aced in cages (32 x 25 x 30 cn) with a stainless

st eel gri d floor. Each cage was placed in
soun testat were wel | ventilated and

C ont gSaﬂﬁﬁ‘e at 4, 'Sﬁﬂoﬂ$ﬁ1ﬂ%b@%§i&d CNS PépfhdHtBagrietlx, France,

. rette filled Wlthtap water. Trials were started
’%‘ﬁ y after the animal's tongue entered in contact with
the drinking tube for the first tine. An electric

MR é@:ag ST EI\?VF%% BRS s880 YCERRY! PrahB) hBAINE. Experiments
weee:oed@m@iuﬂ drealt |an§tar logr @gr(preg) adrsmrﬁtrﬁmre opdPi wa/kg of the drug or

vehi@sequent conpari sons between treatnent groups and
control were carried out usin

Dunnett's f-test, .
The IPGESUR WBE DA8EY O JARS deSPHRSH MY by Fllenelcals BrainyBes., (2001)
8B8rp. @aNtF1al Testing, IanﬁEﬁW&ﬁa%‘l@r&d@? 0, gerbigt were pidced individually in a
Q u n
oI BBl ad L Pt DHIERRP o o gt oo
expleration petdd toemhanzagmmpp reppe sy weniy-iolrbours lataudwo gerbils
of t!sainld Wélg m@%ra%k ?rér' 16 et B1rBF el dieeddbodifer A Bbx they had

Interactlo

pF@@é’ﬁWchl@Rﬂs Bé;?aﬂ't e 3§a§?f§>[ﬁsés qb.sgw@ggn .p@rlad "!%[P%t'on time
(é\mﬂg@ldha@mg egr’@bhmg(tﬁevmﬁmglwhs reBorded thanGERdfor Fétaalm 88l of gerbils.

Locomotor a&wtﬂg §tahCs ?ravelled in centimetres) was measured with an automated
tracking system (Ethovision, Noldus).

Results:

Social interaction time:

Control Gerbils show an interaction time of 30 seconds, whereas gerbils treated with
compound A at 10 mg/kg exhibit significant increases in social interaction up to 70
seconds.

Compound A produces significant increases of social interaction, thus exhibiting an
anxiolytic-like activity .

6) The Mouse Defense test Battery
(Griebel et al., (2002), ibid.)

Male OF1 mice weighing 17 to 32 g were supplied by Charles River, Iffa Credo or Janvier
(Le Genest, France). Experiments were performed 1 hour after p.o. administration of 0.3
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were performed 1 hour after per os (p.o.)
adm nistration of 10 ng/ kg of the drug or vehicle. The
WQL@6MsBE was based on that described initial PgT/BR2005/007909
File et al., Brain Res., (2001), 888, p. 3 11-313.
Testing lasting two days. On day 1, gerbils were
pl aced individually in a plastic box (30x30x20 cm
myfkgeor 3hmgRg lof thletdregpndvehices (300 | ux) for a 10-minute
freeexploration period to fam'liarize vvith t he
ap%grat us. Twenty-four hours |ater, gerbils of

t web ghedustad Drimamal rtmway@s&ﬁ?»ﬁnfaﬁdq(&ne\nék%t s 38%@ 23, p. 10-

31008588 mikd wehe siishiittbhay ah@thimlite YarAMsd24tie BEASE Sixfyaninates after
30 seconds 8 servation period. Interaction

PO ﬁ%’“k"ﬁ%ﬁ??'}?fgcon},pr?ﬁg , groom ng the partner) was

recorded manual |y for each pair of gerbils. Loconotor

(qieﬁ'&e\%{%vé,&%ié atgg{e“#gﬂyel led in centinetres) was

an automated tracking system _
infrEediatelys ptier, thaoBduisyte Rwjliarizetiorsperied, thet exnesimedier introduced a

hérﬁdlﬁeld @@98 r & (kifed Bj/ b@ﬁﬁ%tﬁiﬂ Jbﬁtb%'fé}@tthé)ﬁeélhﬁ\’ﬁg of th%oexgenment)
seconds erea bi'l's oun

RIS &k AN 0 &F 4T T, T 1Bk TAMGRE g recordect avoidance
distaines éerti). on up to 70 seconds. Conpound A produces
significant increases of social interaction, thus
exhibiting an anxiolytic-like activity . 6) The Muse
(Riek dgsessmersihaseytesicr i ebel et al ., (2002), ibid.)

TN@Feﬁ \Agé]théﬂ Sr%u&ﬁ’t’ Lﬂﬂ‘orlﬁe l@b}é@c a%% @e@@ brea&éi@;@h'at@y P¥n/s. A constant

R ver, Janvi er

dlﬂaaﬁ% @5 2 mefera ﬁ?ﬂ%fﬁt%d tb\% .r% ﬁ@@rﬂf‘%?‘n’i%c‘ W(fﬁa dhe ﬂwsf wgs {itroduced in
tredminvaat retde @oliondingd paramdter avas3 ratprdeg!: ofunitbes df Wwopsr (pauses in

A e T e A

Test ed mce were submtted to a 3-m nute

(cggjrgféﬁaoé 5+é§§.msfrg§h%hgw mnutes after p.o.

ni strafion oun ga The rat avoi dance

By d8e glosing ghiwo deresi(R &My digfank froph gaeh @ithai). ghe runway was then
chruattbt ab iz atraight aiRYy iIBOwhith @he snBjettwas ebnstrdifie] Uedesperimenter

brought the rat up to contact the subject in the straight alley. Approaches were directed
quickly (within 1 second) to the subject’s head. For each such contact, bites by the
subjects were recorded.

Resulis:

(a) Avoidance distance:

Control mice show an avoidance distance of 120 cm, compared to mice treated with
compound A at 3 mg/kg, which show an avoidance distance of 75 cm.

Compounds A produces a decrease of the avoidance distance, thus demonstrating an
anxiolytic-like effect.

(b) Number of stops

Control mice show 9 stops, compared to mice treated with compound A at 3 mg/kg,
which show 6 stops.

Compounds A produces a decrease of the number of stops, thus demonstrating an
anxiolytic-like effect.
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hand- hel d dead rat (killed by CO2 inhalation just

before the begi nning of the experinent) five tinmes at
woer@epmd3nf the runway. The foll owi ng par anet ePCTVEB2005/007909

recorded: avoi dance distance (cm. (b) Risk

Assessnent/ Chase test: The raB was then brought up to

the subject at a speed of approximately 2 ms. A
(g)Mhehbext ofthitdtsance of 2 neters separated the rat and

doﬁﬁ‘oﬁ“&%ﬁté td@'%l? af)&‘ﬁ i  {i%ks. Wﬁ%omgérriér)ogg gﬁ%e{a&téﬁ ﬁnggg rcompound A

ar anet er
ab@3§t\@(b9, k{'@éﬂ%@éabﬁu’f tmeat). The rat was renoved

RhiRung he ﬁl’@é%éswa% @@é@éﬁiQﬁl theChurBEC 3% 1 dfensive bites, which is
I‘eSSIO/StI‘aJ By the closing of two door's
@%%C@H?t&ﬁ @Qrﬁnxpg'gﬁl'g%ﬁﬁ(’wher) the runway was then
converted to a straight alley in V\,hi ch t he subj ect was
t d Th t b
ARRBLBITR O8 B 0GR elyirdehinghE of fowety whioh
compeasati admtrmjerqm tk lay manirhdli an lars@bdicdgffeative liose of at least one
,l?ﬁﬂgl t he
céMEb% ofo Eloé Bﬁﬁﬁéﬁégﬁéw QB(I(G%SfébE St RSredY.

| ects were cor ol dance
di st ance: Cbntrol m ce show an avoi dance di st ance of

A%Z&egnheréiﬁ”'ﬂ%r %‘nt &a'ﬂf‘nﬁ@edtiﬁ:glﬁl §&keptdbie Qélfgfjf?lgFUJGes@‘tl?é adid addition

9 show an avoi dance di stance

%ﬁ@m@aﬁ@%%@mp@ blgcmineral Or 9r9anieacids A el @s the salts of the

cdm]?b@mseof fohﬂslacte)nwmbihamnggmymtganwml iitrieeal |Haks@s, preferably those
r

i A6 eftls SHADEE <2uiubh, o holRalid ok PRE s Ry Te)l Hoceptable

oyganishbaskew 6 st ops. Conpounds A produces a decrease of

A@%ggﬁggglfs cﬁfthé &gﬁ;? nttdg 2&@5;8%@“@ nﬁ@% (12%%% mrtyolﬁ? %qd hydrochloric

amﬂcbyd@ipbr@num@cld acetiveoid, formie adidvegsopionic ecifpaxalis @eid, fumaric acid,
BI&GE abide 8h@shidVatib, 6ETRRVEND tiftarflc 3clihehdel! 5&d ! 8fic acid, malic

ac%t ta?‘ta?tlcjztamd asparrtTE acid, glutamic acid, methanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid, and the like.

The hydrochloride is a preferred acid addition salt used according to the present
invention.

In the above formula (I), the two asymmetric carbons are marked by an asterisk. All the
compounds of formula (I) may therefore exist in at least four isomeric forms [(R,R), (R,S),
(S,8), and (S,R)].

The optically pure isomers, as well any mixture of two, three, or all four isomers, in any
proportion, may be employed according to the present invention.

An additional chiral center may be present in the radical A. Analogously, the
stereoisomers derived from such additional chiral center and their mixtures may be
employed according to the present invention. It is however understood that, as often
happens when dealing with pharmaceutically active.compounds possessing one or more
chiral centers, the different stereoisomers may have different activity levels. If desired,
the person skilled in the art may, on the basis of the indications given in the present
application and his own experience, choose from the different stereoisomers of formula
(I) the compound or compounds which are therapeutically most interesting.

A crystalline form of a phenylethanolamine, ethyl [(7S) 7-[(2R) 2-(3-chlorophenyl)-2-
hydroxyethylamino]-5,6,7,8-tetrahydronaphthalen-2-yloxy}-acetate hydrochloride may be
employed according to the present invention. In a particularly preferred embodiment,
crystaline I form (or B form) of ethyl [(7S) 7-[(2R) 2~(3-chlorophenyl)-2-
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Compound A produces a decrease of the nunber of
defensive bites, which is characteristic of an
wW@rookobisBi c- | i ke activity . Anot her object of PEEEP2005/007909
present invention is a nethod of treatnment of anxiety
whi ch conprises adm nistering9to a mammal an
anxiolytic effective dose of at |east one conpound of

hfdroxgetiayidrhinolss,6 4, Pletahypdrendphiiediéry-2atuxgpacdte sardchloride may be
reof. As used herein, the term pharmaceutically
acceptable salts includes the acid addition salts of
phar maceutical ly acceptable m neral or organic acids

F8p theelrdatment Bferﬁééty Sth@fcot h%umﬁé’sln B8O al%rrﬁtﬂé E%eérw ¢ hdministered
erein
ofal5e coubia i steraly’ T e sohedamestRlor FudRkeuary, or
irdravehduslyphar rmceutl cally acceptabl e organl c bases.
. f
TR A% L 385 el B 56 BT eR w SRPHR. A5l 3 tpe nature
apd isgyerify of the mhqjogncai mndltuam 0, be trepted deN%lb$Sj0n éb@awekght of the

pﬁﬁérﬁen&%@édrﬁm%ﬁbﬁbn r@ﬁlee' c acid, succinic aci d ,
benzoic acid, cinnam c acid, rrandel ic acid, citric

IreushanrRlirigs theidaily dasagy typically darissspetivees Oabiadd 30 mg/kg of body
B g T T ) B T RER AR ey s
ghnperatycsubdivided in 8, 3 qsdeddminigtiatintisd addi ti on salt used

P?éf@%rbfy RG the tl%ﬁﬁ'né?ﬁ %?gﬂilﬁ%%nédtlgé] gh&pl%g?th@%ﬁﬁggn%s of general

tric carbons are nar

fo@.{ﬂ‘uﬁas(tl)e@rlds&e'r pharmasguticsfiyacretalia salts) aie farmylstegds oral Unit dosage
farber conei rﬁn@*rbﬁi 10 b 800 hepahd frié prefenaBlyi feorh A00Bo 400 mg of active

[écgﬁ]z]s)ug ag %QA'E vfﬂ%a% h?ﬁ?n%dcﬁfngc%@/&?i IT.’h Spﬁgtgléé:gae ro¥rg$ Isufteable for oral

aﬂmUTIStTE’élOﬂ’eﬂ@]Udlen tabigtspr oppsuéson powegrshegeanmplesyeand  solutions  or
S rsﬁhé‘%rtoﬁ’altugé present invention. An additional
Cﬁl ra

center nmay be present in the radical A
Wirel @ galidsdopmpasttien ¢ prepaiesidniiesfotrardf vakdets r thennsaie Active ingredient is

rrﬁ&géq Wltﬂné‘l é@éutﬁ%%?fne?nﬂcﬁ h?ét %nﬁé“%&ﬁcﬂ?c&e magnesium

oy ed accor |nvent IO

ste@vaieetnawuﬂ@bmqtmcmdﬁbe llktasTfm tebletshmpp basoaled withesuiciasg or other
a}zﬂbrbbn@t@@ﬁé’f&ﬁﬁélbf ﬂ@?'rﬂaﬁ@é 'trlé@te@ %ﬁﬁé’ﬂﬁélr BEHG IS RN eor delayed

nor e C iral ers ferent stere0| SOITer s

cen
aﬁﬁy‘eﬁfa“\?é 'WWFW%'E?S%%PT%GWW'W@%O”W P 3RlivE inggedient.

A preparation in the form of capsules is obtained by mixing the active ingredient with a
diluent and filling the obtained mixture in soft or hard capsules. A preparation in the form
of a syrup or elixir or for the administration in drops, may contain the active ingredient
jointly with a sweetening agent, possibly acaloric, methylparaben and propylparaben as
antiseptics, a flavoring agent and an appropriate dye. Water-dispersible powders or
granules may contain the active principle mixed with dispersing agents, wetting agents or
suspending agents such as polyvinylpyrrolidone and the like, and with sweetening or
flavouring agents as well.

For rectal administration, suppositories can be employed which are prepared with
vehicles melting at rectal temperature, such as cocoa butter or polyethyleneglycols.

For sublingual administration microtablets or microcapsules can be prepared which,
placed under the tongue, will rapidly dissolve. These compositions will generally contain
the active ingredient in admixture with wetting and/or dispersing agents and optionally
with absorption enhancers.

For transdermal administration, the use of polymeric diffusion matrices for the continuous
and preferably sustained release of the active principle can be devised as weli as the use



the person skilled in the art may, on the basis of the

i ndications given in the present application and his
we@eeniser i ence, choose fromthe different PCT/EP2005/007909

stereoi somers of formula (1) the conmpound or conpounds

whi ch are therapeutically nostO interesting. A

crystalline form of a phenyl et hanol am ne, ethyl [(7S)

of tHe( 2dRve DrinBiplehd BapiteorMyisidn with excipients adapted for contact with the

dr oxyet hyl am no] -5, 6, 7, 8-t et rahydr onapht hal en- 2- yl ox

S@%Zacetate hydr ochl ori de may be enpl oyed according to
Fohparentesa radniinisteationo aquequsasysaensiens, éofgnig palingrsaligions, or sterile

i i@%ﬁé ‘5_’?; et &ddd Wik EHtEn( BharBakaitialpfcofidatible dispersing

5 apdiosietling PERMETPr xaromls arapYipee BcalATvensglyeols_ ¢ ot r ah
THErRAAEPiMbEIS bf BrinuRX¥)] mag elsatie: foyduaedl inrthel éormbyf Mgrocapsules,
he treat ment nxi ety, the conpounds of

usqg. Fﬁr t 0
PaRFIRY WHN PBF RLIMRS CFFHSSL 294 st ered oral Iy,
Tha kdctiveg perhdigle df rgenscad foredutg (1) ettyabe pdminigienet aasethesirge base or a
i | i n . .
PhATIEUREN Sbioptalfl spf Ui BE SLih o R PERKTHI @ qgiodextrne, or
10  evenig admixiuienstherasseciated te ether petivedrringiRlespat hol ogi cal
conditions to be treated as well as on the wei ght of
the patient and the adm nistration route. In human
bei ngs the daily dosage typically varies between 0.1
and 30 ng/ kg of body wei ght, and preferably between 1
and 10 ng/ kg of body weight. Said daily dosage is
generally subdivided in 2, 3, or 4 adm nistrations.
Preferably, for the treatment of anxiety, the active
principles (the conpounds of general fornmula (1) and
their pharmaceutically acceptable salts) are
formulated in oral unit dosage forms containing from
10 to 800 ng and nore preferably from 100 to 400 ng of
active principle in adm xture with a pharmaceutica
vehicle. Unit dosage forns suitable for ora
adm ni stration include tablets, capsules, powders,
granul es, and sol utions or suspensions for oral use.
When a solid conposition is prepared in the form of
tablets, the main active ingredient is mxed with a
phar maceutical carrier such as gelatine, starch
| act ose, nagnesium stearate, talc, arabic gum and the
like. The tablets nmay be coated with sucrose or other
appropriate materials or they may be treated so that
their activity is extended or del ayed



10

15

20

25

30

35

and they continuously rel ease a predeterm ned anount
of active ingredient. A preparation in the form of
wa@apsobasl i s obt ai ned by m xing the active i ngPETERIN5/007909

with a diluent and filling the obtained mxture in
soft or hard capsules. A prephtation in the formof a
syrup or elixir or for the admnistration in drops,
may contain the active ingredient jointly with a

eni ng agent, possibly acaloric, nethyl paraben and
propyl paraben as antiseptics, a flavoring agent and an
appropri ate dye. Water-dispersible powders or granul es
1Tee 6P B I84d1 ohB @orpblNEofgdredl Porfhuld gied Wi t h di spersing
agents, wetting agents or suspendi ng agents such as
pol yvi nyl pyrrol i done and the |i ke, and wth sweetening
or flavouring agéhis as well. For rectal

adm ni strati qn, Qi es can be I whi ch
are prepar he vehlicl esi 3 Spgc(séﬁg

t enper at ur ch as cocoa b )
pol yet hyl enegt'ycol s. For sub &~ adm ni stration

m crotabl etsapr mcrocapsul es can be prepared which,

pl aced under the tongue, will rapidly dissolve. These
conpositions wll generally contain the active

'H%ge(n’?d' ent in adm xture with wetting and/or dispersing
agent's and optionally with absorption enhancers. For

A represaetsa(Cradaikylesegseurmandt he use of pol yneric
Rjétﬁﬁ&hsﬂopﬁ h?&ﬁobbﬁ@ﬁonﬁ @fa?dﬁ,ft:?él | giipus and preferably

sus ta e prlnC|pIe can be
°&80?9 %@rm@p@u §§ﬁ¥?%68@g@fsa¥ﬁe active principle as a
fon the pepalaionrnf aidriy fox tepliredradietglapt ed for contact with
the skin. For parenteral adm nistration, aqueous
suspensi ons, isotonic saline solutions, or sterile
2. Hpe eceasding dorlain dnis veich A sertesentsa meterieror isopropylidene group.
pharmaceutical ly conpatlble dlsper5|ng and/ or wetting
agents, for exa r opyl ene gl ycol
%E‘?? PecRsgiNg &y ANy ng?féo RiMsd Yrd ﬁb?rap’@"é?d indhakfhe carbpn atom linked
toreie kdroxy leodiasdebrEe Edhfigbrtib@(RYy. of mi crocapsul es,
possibly with one or nore carriers or additives. The
active principle of general formula (1) may be
4ablet acxirding tb asy ofeeoff dlaim biwstk; charaatepibed imethatR iscrakbihyl or ethyl.
acceptable salt thereof, as such or conplexed with a

cl odextrine, or even in adm xture with or associated
5t s @eqrding e Fairp 4, shalgrieszed i thet the comwound af farmalet(l) is  ethyl
[@8¢ CPIRRYN®-ME-chIerphehylf 2h{dtbRyethylamino]-5,6,7,8-tetrahydronaphthalen-

2yloxyl-acetate hydrochloride.

8. Use according to claim 5, characterized in that the compound of formula (1) is ethyl
[(7S) 7-[(2R) 2-(3-chlorophenyl)-2-hydroxyethylamino]-5,6,7,8-tetrahydronaphthalen-
2yloxy]-acetate hydrochloride in crystalline II form.

7. A method for treating or preventing anxiety, which comprises administering to a
mammal a therapeutically effective daily dosage of at least one
phenylethanolaminotetraline derivative of general formula (I) or one of its
pharmaceutically acceptable salts.

8. A method according to claim 7, wherein said effective daily dosage is comprised
between 0.1 to 30 mg/kg body weight.



wherein: A represents a (Cr C4)al kyl ene group, and R

stands for a hydrogen atomor a (C C4)al kyl group, or
woer®60b568t S phar maceuti cal |l y accept abl e sal t s, PEDEP10h&007909

preparation of a drug for treating anxiety. 2. Use

according to claim1, in whicth A represents a

nmet hyl ene or isopropylidene group. 3. Use according to

any one of claims 1 or 2, characterized in that the

o ¢ h@fho@ta@ﬂérjdl kg @n_(/ Bné BECIBHY PYY8 %W@ in '%%% éﬂ%%ﬁ\(é%éfly dosage is
conf %% r%ﬁlon i Use accordlng

CRMBTITHUO]Ye P 9%k i zed in that R |s nethyl or
ethyl. 5. Use according to claim4, characterized in
that the conpound of fornmula (1) is ethyl [(7S)
7-[(2R)

2- (3-chl or ophenyl) - 2- hydr oxyet hyl am no] -5, 6, 7, 8-tetrah
ydr onapht hal en- 2yl oxy] - acetate hydrochloride. 6. Use
according to claimb5, characterized in that the
conmpound of formula (I) is ethyl [(7S) 7-[(2R

2- (3-chl orophenyl) - 2- hydr oxyet hyl am no] -5, 6, 7, 8-tetrah
ydr onapht hal en- 2yl oxy] -acetate hydrochloride in
crystalline p form 7. A nethod for treating or
preventing anxiety, which conprises admnistering to a
mamal a therapeutically effective daily dosage of at

| east one phenyl et hanol am notetral i ne derivative of
general formula (1) or one of its pharnmaceutically
acceptable salts. 8 A nethod according to claim?7,
wherein said effective daily dosage is conprised
between 0.1 to 30 ny/ kg body wei ght.9. A nethod
according to any one of clainms 7 or 8, wherein said
effective daily dosage is conprised between 1 to 10
ng/ kg.



