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WO 2004/ 111021 PCT/ GB2004/ 002324 CYCLI C HYDROXYLAM NE

AS PSYCHOACTI VE COVPOUNDS This invention relates to
w@egoshomet i ve conpounds suitable for the treat PENGBRG04/002324

anxi ety and depression. In particular, this invention

rel ates to novel hydroxylam ne conpounds such as

ri ng-opened derivatives of isoxazole conpounds and

t hei rC6CRIGHYDROXYLLAMINE ASEHSY @HOACTIVE TOMPOUNDS:

formul ati ons thereof and their use in nedicine. A

nunber of psychoactive conpounds are known for use in

the treatnent of anxiety and depression. D azepam (a

benzodiazepine) is well-known, and mﬁdely used as an

anxi ol e nt .

pSyC h(;%{l ]'i%\\;élq on I{Bl%l{&:rs] go B&%ﬁ?&éﬁ/e f%’l 83151} a:glgl le for t e treatment of

fausety hendqiredsionokbpatieulashiRURdstdavegstth Q10$élr hbfdrbbf}&amme

shown belowin fornula (A), as disclosed in US patent

spEwPRRdsa sichn angingsoprogd obgiveBespd 0%tlsoxazole/comnosm§% and their

Egg]gg&l(so%elr%l% %ﬁj %Bh (c‘)éﬁ%lgaleé_na'ﬁ'latl%tﬁeg of and h&ﬁ‘ use in

|r§edwiﬁéogen C1 6 al kyl, phenyl or C7_12 15
phenal kyl , " and R2', each repr esent hydrogen Qr
t oget hAeﬁuméEfr elspsyehoagtivk 60gPYIRGS aFkIvil fanaise jh thepigeatment of

SRl SRLGHRLIIRANAE (oBlng EEREESNT INIEOBRTHAN vt
&emmimhﬁmt aﬂfd mtddnpbé@aﬁo@dlqr dannnwng)sy@faﬁcﬁvmnﬂ)uaﬂsi include
8, 8 and and 10 mnth he remai nin

I;Qgﬂam@cy%lﬁ:d fq:ggd beng C(}ﬁ}]&(ﬂ.@&%ﬁl %@Igmgxesgmcture shown
t

TSR fortl @am&%ﬂm Lt bpocflicaliON B, 5 767 988 (Bovd e
axﬁ.%]htt;du’ltechlgﬂmg}s(}rdupdbtd)effl cacy in the treatnent of
depression is |ess ﬁg, |dﬁa,l There is therefore a

need for new corrpounds qat ‘ar e-€rfective in the
treatment of both anxiety\dnH deprg§S|on in
particular for the tRge hol ogi es i n which
bot h conditions occur. nlg i nvention addresses
that 25 need.

(A)
in which X'is O, S, C=0 or NR' wherein R' is hydrogen, C;_¢ alkyl, phenyl or C;_1»
phenalkyl, R;' and R,' each represent hydrogen or together represent an oxo group
and Rj', R4 and R;5' each represent hydrogen or R;' represents hydrogen and two of
R2', R3', R4 and Rs' together represent the second bond of a double bond joining
positions 7 and 8, 8 and 9 or 9 and 10 with the remaining two of Ry', R3', R4' and Rs'
representing hydrogen, or a salt thereof. |

It has been found that, although the compounds of formula (A) demonstrate
good efficacy as anxiolytic agents, their efficacy in the treatment of depression is less
than ideal. There is therefore a need for new compounds that are effective in the
treatment of both anxiety and depression, in particular for the treatment of
pathologies in which both conditions occur. The present invention addresses that
need.

The following compounds are known as synthetic intermediates:



The foll ow ng conmpounds are known as synthetic
i nternedi ates: WD 2004/111021 PCT/ GB2004/ 002324 \ N\

wWORWDHL O 2- phenyl pi peridin-1-ol [P5] PCT/GB2004/002324
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2-benzyl pi peridin-1-ol [P6] 2-Phenyl piperidin-I-ol is
mentioned in the follow ng papers: 5 "Regiochem stry
of nercury(ll)
N, N- di sub-

14917-28 (Ali et
f?hol i ne N-oxi des Wi YR
¢ yChem (1965), 30(3), 910 113 (Kato et

al .); I|c nitrones (l): dineric OH

2, 345tetrahydropyr|d|ne N- oxi des. " .

vol . 8bp henyhgp@in-1ed4yS] Thesi n?gb@%zymlpqndm- o [P6]

2- Benzyl p| peridin-1-ol is nentioned in the foll ow ng
papers: "Synthesis and cycl oaddition of 6-substituted

3, 4, 5, BPheiyl bMﬁﬂlﬁﬂycﬂlwim&ﬁhdned@ﬂ tldaeiSll'(')wﬂl rapam Res

Synop (1994‘)& 54- 5€ i et al. "l\/brcur

oXi de d%@mhﬁmns rafofzn@rgm H)tqznct?dowertmr Wﬁp@e ;N-disub-

2,501 Ul 8 ol Dol 98 ARGT PRIGSPIORL AT A0 ks Al et )

there ¥Reabiori SClpsiame @ahdt @@n@lﬂ@%@iﬁleﬁ 0W1t1139hé1§/1magneswm
pharmaceuticals. ~ Accordi n%agg the present invention

pr ovi deremide. aYf Qrgs Cherpddp (Ehoee) @rrél?’ Gfatoebfldul a (1) :

or CHZEgﬁg alﬁlgz %ﬁs @agﬁi Iﬁﬁ%“ & %éq?ﬁ% ?Jéoé)lylélrgglgrﬁs SRS O Chem.

hydr ogg#. %1@%@19}57(1956};)(%@@%51) 0 or 1; and R
represents a five- or six-nenbered saturated or

unsat u?-aeaaylpipagdigel-elis aapntiomedrip dhg following papers:

. “Synthesis and cycloaddition of 6-substituted 3,4,5,6-tetrahydropyridine 1-
oxides.” J. Chem. Res., Synop. (1994), (2), 54-5 (Ali et al.);
. “Mercury(if) oxide oxidation of 2-substituted N-hydroxypiperidine: a solution

to the regiochemical problem.” Tet. Letz. (1993), 34(33), 5325-6 (Ali et al.).
However, there is no disclosure of the compounds for use as pharmaceuticals.

Accordingly, the present invention provides in a first aspect a compound of

formula (I):
RA__X.__R
o kT
(CH,) 6 ’
@
in which—
X represents O or CHy;

R®? and R* each independently represent hydrogen or Cy_¢ alkyl;
p represent 0 or 1; and
R represents a five- or six-membered saturated or unsaturated ring selected

from:



-2 WD 2004/111021 PCT/ GB2004/002324 and ; or cj~~ R
represents a five- or six-nmenbered oxo-substituted

wap®attuoat ed ring selected from RL 2 R2 R BOHGBES1002324

10

15

20

5 wherein Rl and R2 together represent an oxo group,
or Rl and R2 each represent hydrogen, nethoxy or

et hoxy, or and R2 toget er A'th the interjg

car bon atgf 3 ;

ring, att d via the 2
beari ng one nor e net hy et hyl group or a

tautomer thereof; 10 or a salt thereof; for use as a

phar meR esfirésedds a five- bP S x GAGEbMEES - ﬁbﬁﬁﬂﬁtéﬁ&ﬁlﬁitﬁra@edfﬂﬂgeselected
or six-menbered oxo-substituted wunsaturated ring

sédmcted from RL R2 1 R2 and 15 wherein Rl and R2
together represeni anp oxo group, or an acetal thereof,
wherein Rl and IRR éach represent, metoxy or ethoxy,

or R and R2 togetRér Wth the iRterjacent carbon
atom represent a " o¥%ol ane or - diaxane ring,
attached via the 5itionandnd og ; beari ng

one or nore neth et hyl groups,\ then preferably p
20 represents 0. The invention thus preferably

ewhéremeER' GAITRGUQ @thélfr isoitl @ OkAproup( LBJR' 4ddOR* GhdR) represent
(IE) and (I1F): - 04[/ 111021 PCT/ GB2004/ 002324
0 g@nmethoxy or ethoxy, or R" and R together with the interjacent carbon atom

represent a 1,3-dioxolane or 1,3-dioxane ring, attached via the 2 position and
optionally bearing one or more methyl or ethyl groups;

or a tautomer thereof;

or a salt thereof;,

for use as a pharmaceutical.

In the case where R represents a five- or six-membered oxo-substituted

unsaturated ring selected from:

Rl R?

and

wherein R! and R? together represent an oxo group, or an acetal thereof, wherein R'
and R? each represent methoxy or ethoxy, or R! and R? together with the interjacent
carbon atom represent a 1,3-dioxolane or 1,3-dioxane ring, attached via the 2 position
and optionally bearing one or more methyl or ethyl groups, then preferably p
represents 0. The invention thus preferably embraces compounds of formula (IA),
(IB), (IC) (ID), (IE) and (IF):



Dr I *T NOHI (1A (IB) RBRXTRIRIX:rRNN OH
H (1C (IDD RBRXRARIXRAE NXN 115CHOCH (ID

w@ pdoy/1121 wel | as ketones of fornmula (1 G and ¥CTFAB2004/002324
3(XXR4 3 X R4 O NN OHOH 10 (IE) (IF) and acetals
of the ketones of fornula (IG) or (IH) wi t h net hanol
or ethanol; orRW 4
propane- 1, 2- di ol , Topti naIIy " R c% rF%
met hyl or ethyl g¥oups. Wen d R2 toggﬁer with
the interja
1, 3-di oxol & 1, 3-di oxane ring bearlng
nmet hyl or et gro@é, preferably one mgy
ethyl group is positioned adjacent to each of the
oxygen atons in t@}g ) 1, 3-di oxol ane or (IBB-di oxane
ring. Preferabl ese are in the trans orientation,
gi ving a conpaRnd such & -4 w0 200&}31110%1 R*

PCT/ GB2004/ 002324 O OH :l/
I
OH
(IC) (ID)
Y Aty
@Iw ;
OH OH
(IE) (IF)

as well as ketones of formula (IG) and (IH):

3 4
OR X R R3 X R4
SEEBYI
) N

and acetals of the ketones of formula (IG) or (IH) with methanol or ethanol; or with
ethane-1,2-diol or propane-1,2-diol, optionally bearing one or more methyl or ethyl
groups.

When R' and R? together with the interjacent carbon atom represent a
1,3-dioxolane or 1,3-dioxane ring bearing one or more methyl or ethyl groups,
preferably one methyl or ethyl group is positioned adjacent to each of the oxygen
atoms in the 1,3-dioxolane or 1,3-dioxane ring. Preferably these are in the trams

orientation, giving a compound such as:



Such conpounds m ght be hydrolysed in vivo to produce
the correspondi ng conpound of forrmula (1) in which RL

wa@pa4RRPI02Dget her represent an oxo group. The PONE80VdH02324
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havi ng t he 3-di oxol ane or 1, 3-di oxane ring therefore
represent potential 5 rodrugs However, preferably
R1 and R2t oget her repre\ent an oxo group. In the case
where R represents a fives nber ed

0x0- substituted unsat uga rifng s¢lected from R R2

R R2 and 10 then prefere [ IS i
facilitated if the heterd c TNNhg denonstrates sone
symretry Thus preferabl and R4 are identical.
Preferably R3 and R4 each epreséifls 15 hydrogen. In

a second aspect, the present invention provides a
CONMPOWEif¢h WonfpotAdl ighk |b)e hydRﬁysQ:dFiﬂ 13)0( foHEbAucdNhOHofredponding
in which R3 and R4 each ggepen dently represent

mep@g@% of forgmlg (B iryrhich RO apd Re ppgstlesitregressnt an oxagreup. The

SRSEFRL B L RSa B PTR Ael SBl Fent pt

%@004/ 002324 and ; or Rrepresents a five- or

Si x- menber ed oxo- subsfltut d unsaturated ring sel ected
from Howevergpreferbly Bngnd B tﬁﬁ@h@ TRPTRICIA AR OX@ Bi0¥Bet her

repr esgng, 20, QX Qn&eORPrepseit £#HeRor SACHMBRE S&Y-substituted

unsaturated ring selected from:

1 42
R\ R 2
rRL R
and é}&v .

then preferably X is O.

Synthesis is facilitated if the heterocyclic ring demonstrates some symmetry
Thus preferably R® and R* are identical. Preferably R® and R* each represents
hydrogen.

In a second aspect, the present invention provides a compound of formula (II):

OH (I
in which—
R? and R* each independently represent hydrogen or C;_¢ alkyl;
p represent 0 or 1; and .
R represents a five- or six-membered saturated or unsaturated ring selected

from:



hydr ogen, net hoxy or ethoxy, or Rl and R2 together
Wth the interjacent carbon atom represent a

wa2®4diwzol ane or 1, 3-di oxane ring, attached vP@EI/GB2002/002324
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position and optionally bearing one or nore nethyl or
et hyl groups; or a tautomer thereof; 10 or a salt

thereof. A fur preferred egbodi nent of the present
i nventio 2 CcE i O N
OH (I11) ; > OF
hydr ogen . or a

salt thereof. In this specification the term"al kyl"

I ncl udegphabits atfival gidix-anghHeraisdoedibstitaied unguharated ringsselected
wel | as saturated and unsaturated groups. Wien Rl and
Homioget her represent an oxo group, certain conpounds

of the 20 inventjon.,m ght exist as tautoners where

t he N hydroxyl Rup* has react eg?wvitrR?t he carbonyl
group to form a hely I

acegtal of f (V) or (V): -6
WO 2004/ 111021 PeT/ GB2004/ 002324 O HO FR O R4
NOH (N R3 OR4

| 4 N ~and  ~ (V) Thus
the hem acetal s O grmula (1V) an are within the

scope of the 5 invention. As indicated above, the

ooRmaH s agd REhegdtiverpicoent Y oeX gtupj br RientioRmesdh epresent
salt, preferably an amne salt. Such salts nmay be
fhydraggnainethony phtbpsy. 9§Re and R together with the interjacent carbon atom

represent a 1,3-dioxolane or 1,3-dioxane ring, attached via the 2 position and
optionally bearing one or more methyl or ethyl groups;

or a tautomer thereof;

or a salt thereof.

A further preferred embodiment of the present invention is a compound of

formula (I1I):
R1 R2 O j
|
OH

R! and R? each represent hydrogen or together represent an oxo group;

(m

in which—

or a salt thereof.
In this specification the term “alky!l” includes both straight and branched chain
groups, as well as saturated and unsaturated groups.
When R! and R? together represent an oxo group, certain compounds of the
invention might exist as tautomers where the N-hydroxyl group has reacted with the

carbonyl group to form a hemiacetal of formula (IV) or (V):



acceptabl e i norganic or organic acid. Physiologically
acceptabl e acids include hydrochloric, hydrobrom c,

wa@ioftarioer nitric, phosphoric, isethionic, acePCT/GB2004/002324
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fumaric, 10 maleic, salicylic, p-toluenesulfonic,
tartarig,_citric, Jactobionic, formc, malonic,

pant ot Renj ¢, OsucdRni ¢, napht hal ene- 2 ‘f!-. ic, R
be_nze(ﬁ foni d, methanesul fonic and ethaned¥l fom c
in
@)

gene 't TN~ preferredouse the fre€ bs :
¢ salé The conpounds of the in on pogsess
' d cenPFe (denoted *) at the 15
adj acent the nitrogen of the NNOH group. It will be (V)
appreci ated that the conpounds of the invention can
be resolved into their enantioneric fornms, or exist as
a racengte. endijag on the nature of th®H 4
SRR R g 0
e

. thel case where p represe
et s afive- or six-nenkgred 2 subsii t uped
unsaurat ed ri’}hg sel ectes=fTOMmm R R2 he
conpgunds of i nvention may be prepared by th%ﬁ
reaction of a conpound of formula (M) or (VIA) With (V)

BCT) caDpbate iR et Frrla R Tt Cect (it dpors of the
GMydntionn Which R1, R2 and X are as defined with

respect to formula (I). It will be appreciated that
t hi s wi$ indinatedmbove tthacghpdundser e wiventig may ¢xigpin the form of a

L BB e ey, 4G Ry 3 1B B BRMbrogcay
agdcbptable dinordaict e Hrpasie nﬁcﬁd.OfPhSrdi@logi@ﬁI?@ Mker@aBle Pacids include
O her el ectron-w thdraw ng groups woul d al so

f axeiroghierice hydebromsis, sTHii¢ auiici Ghosphorie.ciathignig acetic, fumaric,

car{.ie - b i.nl 1 d foq- r )
OIS P RTINS G GRTTOURY o bpichft W, ptonic,
Opantdtheni¢, xutdinice AFshtadl etee2-klfohid) benzeanshifohen niwladnenidfonic and

the reaction mxture to.a tenperature _in the 10 range . . .
ofthanesipfonic tasid sPydrochlgrie sidfierpipicyreds Hagveysr, g gpteral it is

?Eréﬁg%hagg%rtﬁ%fr@e @ase%ih%ﬁ@hﬁt}%@aﬁ.em . -Ambi ent pressure

ut preferably the reaction is carried
The compounds of the invention possess a chiral centre (denoted *) at the

carbon atom adjacent the nitrogen of the N-OH group. It will be appreciated that the
compounds of the invention can be resolved into their enantiomeric forms, or exist as
a racemate. Depending on the nature of the substituents, a number of diastereoisomers
is also possible.

In the case where p represents 0 and R represents a five- or six-membered

oxo-substituted unsaturated ring selected from:
R\ R . R
R

and

the compounds of the invention may be prepared by the reaction of a compound of
formula (VI) or (VIA) with a compound of formula (VII):

-7 -
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out at ultrahigh pressure in a sealed tube. The
conpound of formula (V) or (VIA) may itself be a

wa@eioabloel sol vent for the reaction; for exanplBCT/GB260k©02324

case where Rl and R2 together represent an oxo group,
the resul tany 2-cycl ohexenone and 2- cycl openten- 15

one ar®RpotR readily aval | abJ e. The (o]W1 (

formul a |sthereb3R ro ced via the for |on of a
tricycli termsdlate of/formula (VII11)[Qr [1TA):
R1R2 RL R2 R3 THHNN | TN+O O H
(M 11) A) whi ch e isolated or léft to

remain in | t gyy)Prot ona melnterrre@'ate(wm)
20 or (M11A), or a correspondl ng base-cat al ysed i
ripadti¢hoR’, R’ ead X are as Hefirfadrwigh fespechfo fomnlpdl) V(lll)b.e appreciated

Ria%[bth%p &/2‘1:]121% ﬁgsec %@fﬁ%ﬂ%@iﬁ @%“' l)%y &B It?h 0ge er rrrc]apr}gsten an oxo

C%%lﬁ;?%@ A D16 ortRluME 8 forBradd avq? or OVE)6Vi#th¥n béhctivated

evated tenperature. The conpound of formila (VI1) is
pryethe pasbblgcequ itheeerrbanyd growpf Othv:r gleetorpwithdrawa® grpups would also
Zéo ﬁy e}%f’t)a -8 WD 2004/ 111021 PCT/ GB2004/ 002324 R3
AP via oxidation, preferably a
pert unpsd @éa@tl@ﬁltlél' pfé&ﬂabq)y(ldiﬁﬁddoﬁut Drecombih@dgetheVedmpounds of
has a tendency to polynerise and, If it needs to be
i foonulee (VI &F &m g %/eﬂ)t ak entempergitse gn tb ®|1ppgs of drom room

' §or r iolal
q@lﬁ;@%ﬁh@g tgj ¥O(? é zlnﬁ%g%?Pgaﬁ% &fé ?e]ractloibe 4 epar gtgmgera ¢ in the
bﬁrﬁronDTSanGSOQ?Ca,r ﬁhofeap@&”rhblnySf fr 681°@ for several hours in a
t.h d of f
F@,ylt b]?g wenq Avr\ﬁblent%recscs)u%%]z{]y beoused otgurtnf)re?er(ably t?'le reac’uori< is carried

out at ultrahigh pressure in a sealed tube. The compound of formula (VI) or (VIA)

may itself be a suitable solvent for the reaction; for example, in the case where R! and
R? together represent an oxo group, the resultant 2-cyclohexenone and 2-cyclopenten-
one are both readily available.

The compound of formula (I) is thereby produced via the formation of a

tricyclic intermediate of formula (VIII) or (VIIIA):

R RAUX R J R R X R
R j/ R ) j/
H * *
w w
o) o)
H (VI H (VIIIA)

which may be isolated or left to remain in situ. Protonation of the intermediate (VIII)
or (VIIIA), or a corresponding base-catalysed reaction, leads to the formation of
compound (I). Ring opening presumably appears by an Elcb elimination (“cb”
denoting “conjugate base”), or the corresponding acid-catalysed reaction, preferably
at elevated temperature.

The compound of formula (VII) is preferably formed in situ from a compound
of formula (IX):
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O (M1) in which Hal represents halide and R Rl, R2
and X are as defined with respect to fornmula (I). W

whaone/1foed t hat the Gignard reagents prepar edP@EGB0a/002324

chloride anion 10 to be perfectly satisfactory. The
reaction is preferably,carried out by conbining the
Gignard reagent of R3 ) pMgHal with the
compound of forrmula (VII)] at tenperature of -10 C,

and then holding the reactionim xture at a tenperature

of O Cin a suitable solv . Tetrahydrofuran is a

sui tabl e solvent for the rddction. (Pkﬁ It wll be

appreci ated that the conpounds of Yorrmula (I) may al so

b pxiéppne grefdryblyadpdrivmattaeratadfsed knemiatlpm dﬂ&:smasnafl‘dll) has a
by other alternpative rocesse

igpgenedite nobEersereEnifaknpadado P iSYRSQ 0BtR hghldsp takgp o avoid
g%%#@éjﬁap% %’%%y s 1h9%3@ e been found to

Ive'rn etre nment bot h anxi ety and
depr egsiyastf.thel beyipaunes jod the inudarﬂioln;mags elfsau be ﬁampatddeby the reaction

oF & rgeRsigah st %@ﬁh@ﬁ@@éﬂ R SopBReln oF VI

with these benzodi azepjsnes arlson mnth
buspi rone, for exanpl es not). The
conmpounds are al so of use |n the treat nent of
anxi ogenesi s caused by a y ceasing the

adm ni stration of drugs of Buse such as nicoti ne,

al cohol and cocaine. 25 Theodosageo} vel of the

conpounds of fornula (1) required dachi eve

&f vaedn 181 ?e%i‘és@ﬁﬁ! HafdOtn@ R IR'ARPAS 3@%6 ACHd el Ywih kdspect to
vary wth e manmal treatéd and Wil depend on

fleratuda €).sWehaws fundghatthengirigoand adgentsi rgmared vsing g chlgoide anion

9 WD 2004/ 111021 PCT/ GB2004/ 002324
S Fe ey R e (.

It will also depend upon the
node qﬁle%@ﬁ@u@h% pdfe1@Bly @‘iﬁ@tﬂ@ut bevehsinkip e GrigifdkGagent of
to 100n% particularly 1 gto 10 ng/ k are
Sorintud RECH b aH | widh lﬁlﬁﬂ)ﬁomh@m‘ia? Fasmuing (CHY @f ja fpmperature of

t n Q t o .
FABCEr R TR hePOhg ek s hle g£ QG RpcHRbrs B0 o i g puitabe
Qﬁlvbﬁteﬁbﬁﬂﬁﬁrofﬁﬁﬁﬁ§a guitsblck@lvent forelxercidivpes may be

adm ni stered if appropriate. The co ounds_of faormnmul a

(1) miywHbbe apatariated thay theqompoypds of jopmla (D) may also be prepared
5y DAL PSR B g i i it b
tapp@tined avdetdonakillel an ﬂncchumoahdtrt y acceptable carrier,
such al%e%%m%)é%hgsi c?ﬁ%e ?Jvegtlulm eante beer? ?ounﬁ to el’fjec%ve in the treatment
of both anxiety and depression. They are particularly useful for the treatment of
anxiogenesis caused by withdrawal from benzodiazepines (as they exhibit cross
tolerance with these benzodiazepines in comparison with buspirone, for example,
which does not). The compounds are also of use in the treatment of anxiogenesis
caused by abruptly ceasing the administration of drugs of abuse such as nicotine,
alcohol and cocaine.
The dosage level of the compounds of formula (I) required to achieve

effective anxiolysis or anti-depressant activity will vary with the mammal treated and

will depend on factors such as the mammal’s body weight, its surface area, age and

-9-



10 therefore further provides a pharmaceuti cal
conposition conprising a conpound of fornmula (1) in

wa@sg®eaimei on with a pharmaceutical |y accept abl BCGBRG081002324
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30

therefor. The conposition may further conpri se
addi tj onal therapeutic a redi.e

... ITh
c&?ﬁ?féhﬁa@ of hgalty dhwall el se nt ( l%p[?g ’qleh de o8 @ Sgtratlol. Bosage
QAYERE 681 X %/gE &85 ‘?Hq%ﬁg idhldr efthJ 0 '?E%/lég, are sultable

pr epar ed usi techni at a known
epending kipon the riature ed asverityl of the perdition privpteated, e ckﬁses may

RTSBRIHOHEI et 4 BT ARy RERR (1 REBR G IRmaRE dooves outside
gdriecsg‘f%l?gtebﬁﬁg%tahmlﬁl%reggf@ﬁ5 gsaTé?e aCt'Ve conmpound(s)

rrier 1ngredi are preferably in the
f or m dfheacémpaingds dotv ifckedils c(l[)l thayr ba adinguis@red using oral, rectal,
ral adm ni stration include

%OSIH sswtablefcf c%
38 plegequi o topical 5¢1tes | et s, capsul es, capl ets,
cac hetﬁle%niﬁ%ﬁa@% forBRGIF RAY B %Hﬂﬁnﬁeféﬁeﬂ&{eeéﬂ'@og@cﬁer with a

anount of t t herapeut 1 ¢ conpound. Sol utions and
mpnmumaélycﬁccepteble ruarraqn,ewctlcas amomtmmi Qrm1hwnh®@dmentlon
ueous ﬁfed are also suitab

SRS nlty BRAN 1 RbmaeS U PE et Poiekisi € compound of

%Hhﬂ'a‘{!msm 533&:15@6}{3 Qiihda FRNmALERiCRIBy afdepE®IY e4rias thRrefor. The
bol us, €l ect uarg‘? paste. 25 Admi ni stratl on of the

comppwsitin byayefurs rmne:mb additionsd therpprdidreageni{(s) eningredisnt(s).
Iagtnr ﬁi r'rtg?rﬁﬁ%&ﬂdéo%%lgg?lpp?is%tgones‘;%t? Pl% 111(}]: ét?ona:rﬁaz{ gg%rﬁlrenﬁenﬂy be

stedcntedlt arsaiﬂnodbs@ﬁ@\f@nise;sre;bated 0sihg @ehAiqatethat ereagsle &uéwn to a
preparation of the active conpound, suitable for
i presanskaliedan thenettsiosenershsanaration o in waibresags form includes the

ts%;q s%m%glgg BASHE Bl %@ﬁlekagg{l&c%gg B O np 88 Mo %%cxgﬁgn with

nposi t1ons FAvent romn may al
pthe sariee.dl henad:tive doaiprund(spor arisromaterdng@dentipost tpoefprably in
the present inyention also provides a

Accor din
e ey ‘Pfgf’r ‘Ef‘rllé@@h‘i‘?dﬁ@ 16|°”¥‘HP‘QV| ating the synptons of
anxi et g4 ?&Iﬂ%nsdﬁ%ﬁl%sfop Bral"éf@hﬁrﬁst%fohqqclﬁﬁgﬁﬁéc%§ units such as

adm nistefing to a patient in need of such treatnent,
pabletss uwapsulgs, axapEtsndabibased lozd@ed\RDOdntditmgla predetermmed

oo e Ehuiprof et ol i oo mommani
fd iOfan2aGRERO W aOhod- ﬁ’c% B ligld a8 AsoS@bitable for oral
thereof or a conp03|t|on contai ning such a conpound.

Thrminfsiratien aml imbkide isyeipsickdisira anh ppwisioes.oFhef eommeuad gy also be
RS e RS 1, b, comound
Administration of the compound by a parenteral routes includes iniravenous,
intraperitoneal, intra-muscular and intra-articular administration. Compositions
suitable for parenteral administration conveniently include a sterile aqueous
preparation of the active compound, suitable for injection or infusion
Compositions suitable for topical administration include lotions, creams and
pastes. The compositions of the invention may also be presented in the form of an
aerosol or a suppository.
Accordingly the present invention also provides a method for preventing or
alleyiating the symptoms of anxiety and/or depression, which method comprises

administering to a patient in need of such treatment, particularly a warm-blooded
-10 -



manuf acture of a medi cament for treatnment of both
anxi ety and depression, particularly for the

wo e@atimeat of anxi ogenesi s caused by w t hdr awalPCT/GBR004/002324

10

15

20

25

bgnzodiazepines or caused by abruptly ceasing the
adm ni stration of drugs .of abuse. suc ni cotine,
Pl e AgobToriotBORRG R TEFLHEVe Ao  compound
%?%Cd'ohﬁ)%%@}ﬂf b eoﬁa?silhﬁlefé%k'ld?vﬁ }E@&ﬁ{fﬁ’ﬂ ®hiaining such a
ariatirons on these Exanpl es [l ng within the scope
@bnmEEminventlon will be apparent to a person skilled
in the art | e Pr ara
2- (4- Hypar Bt SBhB?#‘%%?F) "&%P@P’&‘l’w Hoanta & EPIYLLW’ as a
&B{e‘np ean(il@le%e gof . c%rli%l/?oﬁﬁd 8p @orﬁﬁﬂé 1)) btag%atiathereof, in the
at e were cooled to 0 Cin a 250
nﬁamﬂfa:ske dﬂydlr mgadmapenbxﬁod etrqaBBers af YoBo%mxietacend, depression,

0. 286 | d Kk h
TarRIE L B oS0 Tl of cutTURREN P e it Sithdrpugl from
(}Qﬁzcﬁha{ 2biBE Tor Lamsel tUbrEtRESAsiAY @H@&Eﬁinﬁ&ﬁ@@ﬁ 8£dM@8 of abuse

stroyed using sodi um bi'sul fate. 2-Cycl ohexenone
(silﬂlasmttqtn@, a_lzolﬁiwndva@caadned sl owl y to the flask, and

t he regct.i on m xt. a f.ur

e e T Py R SRR 1R Rl s,
tWghtiBRs Gnf Mese E&ulhptée rfaBiny. withiy 8% §@pEtdfoMe Ninkéntiod will be
was then poured i nto aqueous sodi um chl ori de and was
eppargst ted peroniskdied i Beditet hane (3 x 100 nl). The

organi c | ayer was washed with saturated sodium

bi carbonat e sol uti on, separated and dried over
NEXAMSPURSSUl fate. Renoval of the solvent gave a

ITght brown oil, which was subjected to Kugel rohr
distillation at 50- 60 C under vacuum produ0|ng a

o

di chl or onet hane (CHzC12) Q
eluent (5:1; 0.27). V nmax/{
2941, 2916, 2901, 2874
1476; 1101. Ace. Mass sp
=198. 1130 (MH); found="1

A35 (OH); 2958,
1699s (C=0); 5
cal cul at ed

Morpholine (10.97 g; 0.126 M) and sodium tungstate hydrate (1.54 g;
4.67 mM) were cooled to 0 °C in a 250 mL flask. Hydrogen peroxide (32.5 mL (30%
aq.); 0.286 mM) was slowly added, keeping the reaction temperature at 0 °C. The
reaction mixture was stirred for a further 1.5 h and excess hydrogen peroxide was
destroyed using sodium bisulfate. 2-Cyclohexenone (12.1 mL; 0.12 5SM) was added
slowly to the flask, and the reaction mixture was stirred for a further 48 h. The
reaction mixture was heated to 55 °C for 2 h and then 65 °C for a further 2 h. The
reaction mixture was then poured into aqueous sodium chloride and was extracted
with dichloromethane (3 x 100 mL). The organic layer was washed with saturated
sodium bicarbonate solution, separated and dried over magnesium sulfate. Removal
of the solvent gave a light brown oil, which was subjected to Kugelrohr distillation at

50-60 °C under vacuum, producing a dark oil (3.5 g; 14%). The compound was

-11 -



Exanple 2 - Preparation of 3-phenyl norpholin-4-ol 0O N
CH [P1l] 10 Activated WMn02 (0.65 g, 7.41 mmol) was

w@eaeditoer a sol uti on of N hydroxynor phol i ne (BCREBN04/002324

10

15

20

25

2.47 mmol) in dichloromethane (15 nL) at 0 C and the

m xture was stifred for 1 h. The reaction m xtul.e.was
facties ity B GREOBAREPRY St PHISTICIIT NsBiech didhipfethane
(Eh e8] CactiRiAfARITENORAR(SL R RAO! Ut on of

Sgeﬁy hagnes um ch 3?;\?3% (2(. 0’M i7?1 t et r ahydr of ur an,

2.47 m., 4.94 mmol) at 15 10 C. The reaction m xture

et Ao AP br 5D DuPEn Y, 22ffs 16995 (-0

i g_l qpenet hane (15 nL) were added. The aqueous phase
476; 1101, : ,

separated and extracted wi th di chl oronethane (2 x
2cMiass JPeetroetnicakedlaedra b9 1 130y nfad dr 1980l 130.
(Na2S04) and concentrated under reduced pressure. The
crude product was subjected to flash chromatography on
ik U Blpala it & 2pf olfiildl§] 1 n hexanes to
) : ; : as a white
crystalline solid. umax(Nuj olTM rull)/cm 13201 (br.,
OH, 1104 (s, GO 8H (300 v'? 7.22 (m 5H), 3.85

(d, 1H, J = 10.5 Hz), 3.72-3.50 {m 3H), 3.31 (t, 25
1H, J= 10.5 Hz), 3.12 H; R}_ 0.5 Hz), 2.81 (td,
1H, JI = 11.2 Hz, J2 Hz)} 8c (75.5 MHz): 138.1
(0), 128.6 (1), 127.9 72.d8 (2), 72.16 (1), 66.78
(2), 57.67 (2). HRVMS (€l ect pray node): mz

=180. 1026710 (M) (calc. 18&&?01905 ). -12 W

2004/ 14432dedPoAdEB2084/ 9,02131214mn@<1§rm£s‘3 added R epaohitioanof N-
of 3-benzyl norpholin-4-o0l W1 O I OH

Antdrargeaphiioe (02529 2¢7 maoB imémhiormgtha%@gpﬁv) at 0 °C and the
anix ltlrieovr\]/asogtir%d for 1 h. The reaction mixture was filtered through a pad of
Celite™ and Na;SOs. The filtrate was added dropwise to a solution of
phenylmagnesium chloride (2.0 M in tetrahydrofuran, 2.47 mL, 4.94 mmol) at —
10 °C. The reaction mixture was stirred at 0 °C for 0.5 h and then saturated aqueous
ammonium chloride solution (15 mL) and dichloromethane (15 mL) were added. The
aqueous phase was separated and extracted with dichloromethane (2 x 20 mL). The
combined organic layers were dried (Na;SO4) and concentrated under reduced
pressure. The crude product was subjected to flash chromatography on SiO; eluting
with 25% diethyl ether in hexanes to give the title compound (0.045 g, 11%) as a

white crystalline solid.

Venax(Nujol™ mull)/em™ 3201 (br., O-H), 1104 (s, C-O)

8y (300 MHz): 7.22 (m, 5H), 3.85 (d, 1H, J = 10.5 Hz), 3.72-3.50 (m, 3H), 3.31 (,
1H, J=10.5 Hz), 3.12 (d, 1H, J = 10.5 Hz), 2.81 (td, 1H, J; = 11.2 Hz, J, = 3.4 Hz).
5c (75.5 MHz): 138.1 (0), 128.6 (1), 127.9 (1), 72.45 (2), 72.16 (1), 66.78 (2), 57.67

2.
HRMS (electrospray mode): m/z = 180.1026710 (MH") (calc. 180.1019051).

-12 -



hydr oxynor pholine (0.50 g, 4.95 mmol) in
di chl oronethane (25 nL) at 0 C and the 5 m xture was

wariorned2f or 1 h. The reaction m xture was fi |l P€r/682004/002324

10

15

20

25

through a pad of CeliteTM and Na2SO4. The filtrate was
ed dropwise to a_solution o .ban ,g=gnesium
A X sanation of 3-henzylmorphe _4_ ~-0) 15 rTL, 9. 90
nmmol) at -10 C. The reaction mxture was stirred at 0

Cfor 0.5 h and then s ted us anmoni um
chloride solution (25 nd d CGEEronethane (25 n)
wer e added. The 10 aqu separ ated and

extracted wi th dichl oronet hane (2'}lx 30 nL). The
conbi ned organic |ayers were driedH(Na2SO4) and
concentrated under reduced [ppgssure. The crude
product was subjected to flash chromatography on Si.02

el uti dytiveied MR (.29 tgy| 148 hsmobn vaex 0 agisQlutipyeof N-
itl d 2 . ' In
ExieySSEROHER) S g ot dn E5Bpnfihi® @9 YR P 05 Sand the
ﬁx‘%lﬁemQ%as %iﬁ;g%@slg/ﬁ(z JThe Zrﬁbﬁﬁiognalz&ﬂb,w&lﬁgel(eg, tyiidéd,gg\]a: pad of
Gefite™ . 2nd ( N3Py, The rgn-ﬁh(qif? v a@_(eg'g drqpwite Ho 7 spiptin of
e A3 8 _
kg s 93 B R 5 g -
(°2) ,Th3Tedifion ThixtddRVEs(tiredtat A5 HE dyr oo de pnd: the@saturg@d queous
%i&%%rﬁé ,gsgh%i%; 2555@ aﬁﬁ%ﬂﬁﬁwﬁh@f@%ﬁt Ier%%gggd. The
' t
i Y
iconthirgddl ofganet hges Rk mkipd aNHS@)aad tchecentrd@®dWinder reduced
PRSI Ry GBS BT PESSBOIREES 11 FEST SHORARSTENY sG> cluting

gfrzigb By 3it§fﬁl§/1 @@QT NaZSQhes 1 givfeithé FiAk @oNBSuAE ARG g, 34%) as a

W se to“a sol ution of ycl ohexyl magnesi um
ohhicer ¢reletal{ide BolM.i n di et hyl ether, 4.95 nL, 9.90 mmol)
at -10 C. The reaction mxture was stirred at 0 C for
0.5 h and then saturated aqueous

Venae@Nujol™ mull)/em™ 3203 (br., 0-H), 1107 (s, C-O).

8x (300 MHz): 7.23 (m, 5H), 3.89 (d, 1H, J = 11.7 Hz), 3.74-3.56 (m, 2H), 3.44 (d,
1H, J=13.0 Hz), 3.23 (m, 2H), 2.87 (m, 2H), 2.39 (t, 1H, J= 10.5 Hz).

8¢ (75.5 MHz): 137.7 (0), 129.2 (1), 128.5 (1), 126.4 (1), 70.22 (2), 67.76 (1), 66.60
(2), 58.60 (2), 35.85 (1).

HRMS (electrospray mode) = 194.1186060 (MH") (calc. 194.1175552).

Example 4 — Preparation of 3-cyclohexylmorpholin-4-ol

o't

[P3]
Activated MnO, (1.29 g, 14.8 mmol) was added to a solution of N-
hydroxymorpholine (0.50 g, 4.95 mmol) in dichloromethane (25 mL) at 0 °C and the

-13 -



5 ammoni um chl ori de solution (25 nL) and
di chl oronet hane (25 nlL) were added. The aqueous phase

wor®4aepar at ed and extracted wi th di chl or onet he@EGB2004/002324

10
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30 nL). The conbined organic Iayers were dried

(Na2SO4) and concentrated under reduced sure. . The
ovnses prgcberls Is i eersels pidsn i Bliered ghinpieh Died of
P! éh???{a %t h-r§0° (gl(#fé'%é e&cﬁﬁﬁ 'dfbﬂ%ﬁ&’@nl%s ai osolutlon of

give th npoun as a
&wlshaiyhnm@esmm dllox\rﬁlmqq N mld‘lbthyh bﬂh):v &fi51mB2 9:90(rbm01) at —10

O S TN A
%Q‘H%%h‘}ﬂéh ograne ﬁ&d%‘)’ %Ssﬁ%) %@d dﬂ‘:ﬁlorolhetﬁa& (,|2|§)mL) Were added. The

gagous Hhasedwad pepatafedt 2nd E&tracﬁbﬂ with ﬁﬂ:hlor&&etﬁane{ @ X 30 mL). The

36. 71 30.14 (2), 27.64 (2)..26.96 (2), 26.75
(ngflbll}ﬁl\/)sfgdélcehﬂb’@és%}’PEy ﬁﬁ@e@l( 3%6%1:4149@%@%;&%&) under reduced

o%‘gtg i éq%%%?g’(ﬁ) wag% 5?&%’ ltcﬁlﬂéﬁh cﬂa&ﬁ&?gﬁ}ﬁ& Bio, eluting

A@ﬂh ‘ﬂaq/oedieiﬁlyﬁathéﬂ.lrﬂﬁe)@nes'l.ﬂl Bivanid Jitle@smacuiet (0.22G1 g, 24%) as a
sol.ution of N-. hydroxynorpholine (0.50 g, 4.95 mmol)
|thtﬁ(élﬁfft%u18‘ﬁﬁ‘tl’f¢ane (25 mL) at 0 C and the nmixture was
stirred for 1 h. The reaction mxture was filtered

through a pad of 25 CeliteTM and Na2SO4. The filtrate

Wa.S, (NdjbaT ﬂunpmé 8209 (. Q}Hl),t]l@ﬁ (s;fc -0).

oe ORI Guhien: i‘ﬁ“h%hs's‘i%' 18, 7 bl akebe§-61 (o W & 105 H2),

T A . 5 e

Hhl or omet hane (25 m.) were added. The aqueous phase
vvas separated and extracted with dichl gronet hane

3 (70)5. Mk 70.3%(IWH 2460 4)106.82 (2)peREDoda.7 é)d!z)sz"b@ { (2) 27.64
| dri ed (Na2S04 d

O R kY etuced pressure. The Erude

m(elmasﬁwﬁn@a?edma)mﬁas@ (MIEY P (talco Y8 PABRS56B). Si 02

eluting with 70% di ethyl ether in hexanes to give the
title conpound (0.246 g, 29% as a

Example 5 — Preparation of 3-cyclopentylmorpholin-4-ol

o

[P4]
Activated MnO, (1.29 g, 14.8 mmol) was added to a solution of N-
hydroxymorpholine (0.50 g, 4.95 mmol) in dichloromethane (25 mL) at 0 °C and the

mixture was stirred for 1 h. The reaction mixture was filtered through a pad of
Celite™ and Nay,SO4. The filtrate was added dropwise to a solution of
cyclopentylmagnesium chloride (2.0 M in diethyl ether, 4.95 mL, 9.90 mmol) at 10
°C. The reaction mixture was stirred at 0 °C for 0.5 h and then saturated aqueous
ammonium chloride solution (25 mL) and dichloromethane (25 mL) were added. The

aqueous phase was separated and extracted with dichloromethane (2 x 30 mL). The

-14 -



white crystalline solid. 5 umax(NujolTM rmull)/cm 1
3233 (br., OH, 1118 (s, C0). 6H (300 MHz): 3.90 (t,

w@pro4drodn 9 Hz), 3.55 (t, 1H, J= 10.7 Hz), 3. 3BCT/GB2Mk002324
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J= 10.3 Hz), 315(d 1H J= 11.1 Hz), 2.80 (t, 1H,

%ﬁ@?r;%?@mzlams "?’Fﬁe jod Cﬂ\%ag%één m]ng bncéaétrg‘r%d(lgder reduced
Bl T i ot ol 138 Bl 4 ) i
With T6%/dizthy] bHed) i bedanes o7 2ive 382 (82 comprumb(®24 g, 29%) as a
Prepar ati aon of phenyl pi peridin-1-ol e -~N 15 [P5

Aite Ly ﬁﬁ%f‘.fédtzl 29 g, 12 8 mmol) \a/aseadded to Ea\ !

sol ution of N hydroxypiperidine (0.50 g, 4.95 mml) in

di chl oronethane (25 nL) at 0 C and the m xture was
ma,[(Naﬂ)lTlvbmu]l)/ctm' BI293 (lﬁa@ H()ﬁlldB)(s; -O)was filtered

t hrou eTM and Na2SQ4. The filtr
mwa&mmaagm 3E. 1 %5 Ueh i 181 J701 e e 103

?ﬁi@r?’ d(%&(‘)f—Mﬂ#h ;éeggﬁjgﬁf %Lx udfglzg\g | r rl—goz 1? (]61’ 1H),

g. $9)(m0115) ih.7antl02 (@N7Ept ur at ed aqueous ammnl um
chloride solution (25 i chl or onet hane

x5 8B i CAfeEPLDIpPBGS s b0 45 88 (Bad0.80 (1), 28.19
ééﬁé@géaﬂ wi th dichloronmethane (2 x 30 nL). The
%rganlc | ayers were dried (Na2SO4) and
RSN {clcktBshrayE ey - HTL £30 7220 (VEE B (¢ak. 1 The332062)e
product was subj ected to flash chromatography on Si02
elutlng wth 30% di et hyl ether in hexanes to give the
‘ Sy¢ ywhite crystalline
br., OH. -15 WO
(300 MHz): 7.30 (m
11.0 Hz), 1.87-1.50
): 143.4 (0),
51 (1), 58.94 (2),
H 5 HRVG (el ectrospray
(C?ILS%' 178.1226406) .

2004/111021 PCT/GBZOO4/002324
5H), 3.34 (m 2H), 2.59 (t,
(m 3H), 1.36 (m 1H). S
128.4 (1), 127.4 (1),
35.21 (2), 25.83 (2),
node) = 178.1223660 (M

Activated MnO; (1.29 g, 14.8 mmol) was added to a solution of N-
hydroxypiperidine (0.50 g, 4.95 mmol) in dichloromethane (25 mL) at 0 °C and the
mixture was stirred for 1 h. The reaction mixture was filtered through a pad of
Celite™ and Na,SO4. The filtrate was added dropwise to a solution of
phenylmagnesium chloride (2.0 M in tetrahydrofuran, 4.95 mL, 9.90 mmol) at —10
°C. The reaction mixture was stirred at 0 °C for 0.5 h and then saturated aqueous
ammonium chloride solution (25 mL) and dichloromethane (25 mL) were added. The
aqueous phase was separated and extracted with dichloromethane (2 x 30 mL). The
combined organic layers were dried (Na;SOs) and concentrated under reduced
pressure. The crude product was subjected to flash chromatography on SiO; eluting
with 30% diethyl ether in hexanes to give the title compouﬁd (0.330 g, 38%) as a

white crystalline solid.
Vinax(Nujol™ mull)/cm™ 3204 (br., O-H).

-15 -



10

15

20

25

Exanple 7 - Preparation of 2-benzylpiperidin-1-ol N |
CH [P6] Activated Mn02 (1.29 g, 14.8 mmol) was added

wa eoo/1siokut i on of N- 10 hydr oxypi peri di ne (0. 5CTGB2009/602324

mml ) in dichloromethane (25 m) at 0 C and the

m xt ure irr T r
i rmw“%‘m Ihgm Syt 0, D30 RaB g T 50 .
g ?é added dropw se to a solution of

n@é’vﬁg'um chloride (2.0 Min tetrahydrofuran,
66%‘;35 SVHD): 993 A1(0),)128% (11,027E.(1XHE7rle@d,t 73051 (ii)xFRi94€(2), 35.21
was stirred at 0 Cfor 0.5 h and then saturated

@u%&%@)tsz‘bmr um chl oride solution (25 nL) and

phase
il P R A G R
30 nL). The conblned organic | ayers were dried
and concentrated under reduced pressure. The
2131z 0L RRNZY JANZSH chromat ography on
S|02 eIutrng mnth 6096d|ethyl ether i n hexanes to
give the title conpound @o g 33% as a 20 white

crystalline solid. vmax( 1)/ cm 1 3212 (br.,
OH. SH (300 MHz): ' 7.2 .65 (d, 1H, J =
10.5 Hz), 3.40 (d, 1H, J = 10.4 Hz)i, 2.66-2.48 (m
2H), 2.40 (t 1H J= 11.2 Hz), 1.79H.48 (m 4H),
1.26-1.00 (m 25 Sc (71865 MHz): 139.3 (0), 129.6

gég 3A§;%é’§teg2§/[ (%2?529 (%g 14. gg 281)( %’}38 E’%}\fjgstc;%) solufio 2of M-

(hg ggigeﬁaﬁu (080e) 49548mho azmrbmemané €29 mlL) at 0 °C and the
906 -16_ WO 2oo4/ 111021 PCT/ GB2004/.002324

Emamr evag stlrmdefparb Giheoﬂea@wey@%%réxwﬁg filsredfihroughop pad of
Vgt , 8
soqhu i oﬁa%gw ﬁédr 62[%6- ﬁr#%%r .“@FD d(gagj(s%w@g g s SOll)mon of

lmndylﬁﬁgﬁsmtchmaﬁe ((2!6 Ml tatratfyde>fard, 4196 mfomﬂenmst) at —10

O ke S Koy B bbb o
SR P o8 Ay AT . o

adquedifs fhasd has Isegeited and extracted with dichloromethane (2 x 30 mL). The

combined organic layers were dried (Na,SO4) and concentrated under reduced

pressure. The crude product was subjected to flash chromatography on SiO, eluting
with 60% diethyl ether in hexanes to give the title compound (0.309 g, 33%) as a

white crystalline solid.

Vmax(Nujol™ mull)/cm™ 13212 (br., O-H).

Sy (300 MHz): 7.24 (m, 5H), 3.65 (d, 1H, J = 10.5 Hz), 3.40 (d 1H, J=10.4 Hz),
2.66-2.48 (m, 2H), 2.40 (t, 1H, J=11.2 Hz), 1.79-1.48 (m, 4H), 1.26-1.00 (m, 2H).
8¢ (75.5 MHz): 139.3 (0), 129.6 (1), 128.2 (1), 126.0 (1), 69.28 (1), 59.78 (2), 39.95
(2), 30.62 (2), 25.92 (2), 23.53 (2).

HRMS (electrospray mode) = 192.1377940 (MH") (calc. 192.1382906).
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m xture was stirred at 0 Cfor 0.5 h and then
saturated aqueous ammoni um chl oride solution (25 nl)

wa@ea4diokl or onet hane (25 nl) were added. The aPCEGB2004/002324
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phase was 10 separated and extracted with
dlchloronethane (2 x 30 nL) I ned organic
3 ] d A B3 rE%at ed under

27% as a white crystallj d. 15 Vrmx(NUJ 0lTM
mull)/crri 13195 (br. 8H E%OO MHz): 3.32 (d,

1H, J = 10.9 Hz), 2.49( ,J 11.7 Hz), 2.16 (d,

1H, J = 10.4 Hz), 2.04 (t, 1H, J= 12.2 Hz), 1.84-0.90

(m 16H). 8c (75.5 MHz): 72.55 (1), 60. 27(22 38.03

(1), 3Kbt13’6te(1 NnORT1.09 g 24.8 860D Fves2lded@ G 6$olution (o V-hydroxy-

SRS (A5 ST oG08y MU ang the mixur

ag %@gtf&y , 13 TRESEXLBR RRRkd Radfifbred Qhro@gf}'a B of A3xlite™ and
004/ 111021 PCT/ (GB2004/ 002324 . 1. Preparation

dﬂaﬁ@tﬁyﬁfh@)ﬂltrﬁp owali mddddy drepwirgoloi me;olutlon of cyclohexylmagnesium

Sbirds el 1 &8 it Fheb oBod duon ol afsD 8l Ki83%y Tug, reaction

Qi BurB Rk stiMes a0 dedor 8,501 f1iSthvh Eaﬂul‘étddf'cf((:lluB@As anifiénium chloride
solution was stored for six hours at O danger of

cmbition (8§ mDtredgtigowemaeass S SR atere addod 40 daumoR#hase was

tssgg?fg{eg;ia%c g‘a%ﬁc%ﬁ? ,déﬁ‘t%goagr%teﬁlg%% 39 agﬁg nﬁ?e H bmed organic
98Yers SH & cﬁfeﬁedNéQSD Phnd Cortenfisted RRdE! v&TiEed Q)%é@uﬁeh?he crude

product (17 as mxXture of syn and anti
Cbraéucé rvem sxbmtesi tonflashhclwematggesghy |Qﬁm%1<§?2a?1§119'g wth 4% diethyl

2?t _rdlln Ry Of %ﬁg Hig? H;ICF) %ﬁg}pl an? ((??4 B?J/?taé Q{/hwgge crystalline

(£1@0 g, 91 mol ) was added to a sol ution of
1-hydroxy- -2, 6-di net hyl nor pholine (0.25 g, 5.72 mmol)
in dichloronethane (15 nm.) at 0 C

Vimnax(NujoI™ muil)/cm™ 13195 (br., O-H).

8y (300 MHz): 3.32 (d, 1H, J=10.9 Hz), 2.49 (t, 1H, J=11.7 Hz), 2.16 (d, 1H, J =
10.4 Hz), 2.04 (t, 1H, J= 12.2 Hz), 1.84-0.90 (m, 16H). ‘

8¢ (75.5 MHz): 72.55 (1), 60.27 (2), 38.03 (1), 30.36 (2), 27.07 (2), 26.97 (2), 26.69
(2), 25.73 (2), 23.92 (2).

HRMS (electrospray mode) = 184.1690950 (MH") (calc. 184.1695908).

Example 9 — 2.6-dimethyl-3-phenylmorpholin-4-ol

T

OH
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and the m xture was stirred for 1 h. The reaction
m xture was filtered through a pad of CeliteTM and

wOap$Oto2iThe filtrate was added dropw se to a BOI/GBR@®A/002324

10
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30

of phenyl 15 magnesium chloride (2.0 Min

tetrahydrofuran, 1.91 , .3.82 mol) at -10 C. The

deh & PWWRP@H‘X%%X&%r‘?'Q&%M‘mBr@?IW 0.5 h and then

sat ur at e N | @ydnd isOboideb td1h) ©
d%ﬁ%@gﬂg@%@ﬂ@ (24 ] Q20 gl WdsO8boldP td10) °C and

and 5 nl) were added.’ The aqueous
ydseengsroxétea(3aadl AR 5%y r2dcmewhnivesh addedrdsodrope whithrbirring.

BTl Jac R S o 0 0highYED AT, T g
ge%r%tg&g fatf @l Ghd Wo%’éﬂc%%?@wﬁ@séﬂa?&éﬁ ahé® (BAGEERRN Wl ate)

uting wth % “diethyl éther in hexanes-to
gind eohdeatraietl] €hworaagnaphy(@ sitlcaggel 2804p et petrpli (763) as the eluent

gaﬁ %h%h@%tiﬁ%%f@%%’%@’% jl?;lill\é g’uﬁlj l’d'a/ t%%ilseﬁfé%sg p_rghkféh was used
Anpdedistely Lifhe plefdfatioMof dnitrén6 (M 2H), 1.31 (d,
3H =62 Fr), .12 (d,

3H, J= 6.6 Hz). Sc (75.5
132.2 (1), 127.9 (1), 127.8 (1), 70.72 (1),

VHz) :
(02 daepBgiR e Sy MR o i o
208. 13RQ2A01- MndP (65001191 48mol)Av fldelite aAolitlont of t-hydroxy-

Bl ack and Wite Box Test The anxiolytic effect of the .
ceifpdimethybmombaling €0.25 gABI78 mowd1in diekloramshanced Svipkhat 0 °C

t hat. of .1 he narket [ | G i

L8 LR oFR S Ry S el P Shon A ARG U o pad of
cCdite™ 2nd Nh,S0faTle FiliPatd Grasliditedodlepaist, tb- oxs@hition- of phenyl-
-18 WD 2004/ 111021 PCT/ GB2004/ 002324 o
[Bagnesium djlovade GrUM Boteabidrolite | OAdnk: H87 papol) at —10 °C. The
r

nr%%@{o%qﬂ?%ﬁg ?‘?‘ag gﬁﬁg@ L6 PGl oé:fﬂ%eleFatuﬂafbdt z{?]%lgoﬁseﬁﬁmonium

a stressful stinulus on
ectpdrideasodutjorb@samipund dodhloromethase €15y veere adted| Ther aqueous
a therapeutic amount of one of the conpounds. r

tRhash wiaprRaratedieid xiipetedveyh dghlompmeihang ( Xéooﬂgg- Tee%lmbined
SO, PR LTSESh Y B el pnst. e

crude product was subjected to flash chromatography on SiO; eluting with 60%

diethyl ether in hexanes to give the title compound (0.11 g, 28%) as a white

crystalline solid.

Vinax(Nujol™ mull)/em™ 3325 (br., O-H).

8y (300 MHz): 7.59 (m, 2H), 7.36 (m, 3H), 4.22 (s, 1H), 4.00 (m, 2H), 2.86 (m, 2H),
1.31 (d, 3H, J=6.2 Hz), 1.12 (d, 3H, J= 6.6 Hz).

8¢ (75.5 MHz): 132.2 (1), 127.9 (1), 127.8 (1), 70.72 (1), 69.92 (1), 56.57 (2), 19.05
(3), 18.36 (3).

HRMS (electrospray mode) = 208.1332052 (MH") (calc. 208.1329280).

Example 10 — Anxiolytic Activity — Black and White Box Test

The anxiolytic effect of the compound of Example 1 (Abio 09/01) was
compared with that of the marketed anxiolytic drug, diazepam, and the corresponding
compound of formula (A), namely cis-1,2,3,4,5,6a,7,8,9,10a,10b-dodeca-1,4-0xazino-

-18 -
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4 10 Ex. 1 (Abio 09/01) 0.1 ng/kg The black and white
box conprised a Pl exiglas open-topped box (45 x 27 x

wQ@7Z00etmitoegh) positioned on a bench 86.5 cm aboRET/GB2004/002324

floor level in a dark 10 and quiet room The test box

was divided into two conpartnent ratio 2:3) by a

e ol AR BT fPeroager T foofs onperais Gegppound
| ltlolrYrg AtinWMib o tHeSSkplor&thiy Kehavi

}xﬁ‘ ?gﬂ%q%ﬁ%%‘%ﬁﬁhgﬁgeétgﬁ%gﬂofm)tﬁﬁne %ox evvag éaPltr%,t ed Vol

whinie@ reeuiving lalconiroladredthedapdutia Beount (AGE ¢fithy comphnds referred

source, The red and white lights are positioned 17 cm

tegvkablebwasavestigatedar t i tion i s bl ack on the side

facing the black 15 conpartnent and white on the side

facing the white conpartnent. The conpartnents are
connected by a 7.5 cmx 7. Tablkabpening in the centre

LILILA~Z

con@eeuprent| MNo. df amigeds iint o ni febstarteds, and t he Maser

1 1 ha H o
bot t om of the partition—Fhe—Ftoor—of—the—white

of —the bfackK conpartnent 1S d'\(feaﬁcfje'mo si|x fi el )
The test roomis Separated into parts by a black

curtan. The drugtreatnent tal¥szeph@ce in gne AaStmgkg

the—+roomusihag—a 20 mnimuymred Hght—tthe gther_part

of the roony withdut |idheQupaativesemperd £dst 0.1 mgke

system In fhis tgst systempgngragl, @Rl s [shovo g me/ke

preference for exploratio peasured-—as—+ear+h
behavi our, line crossing and tinme spent in the black

secti a S NG, of ef SPiQidMORBEeh k& Hed b
of oy Rl AR T B cokBfipdt o SPIRIGHD PR Liled box
43 k17 >017 amtigl)osGioagest 5 bénarsa Hemdovothediepiavel in a dark
series is to_disinhibit the suppressed behaviour,.

cadsivigy raomedhe test ok was Gvided pnter Bt PgmBpRIIMSAtS (Fafiq 2:3) by a

t he. whi L.on. j -
VAR QGO L o B B L2005 B G
RETH £BeDRAHQA 3BAW; tiaurp e Suaimlel of dpdwixesad printtdiveite and
procedure (Costall et al., Pharm Bioch. & Behaviour
dtymitpred79sth( 2 gE0W . (48Qilve) Brl seurec. al ks aed wnd eviyte §@hts are

%%Fﬁlgp‘g%/\fﬁgcﬁls éﬁ;'o%g thd pEx ! ’lélgetglgaqfétﬁcgl i(sllga&.f &f theV\Q{i@ facing the black
ik

n
=

I'n éac ept for at [east two
nBarPwhitdion the sidegatihg dickwhiye enpartaent. THetcomplaftments
at 07.00 h. Behavioural testing was conducted tbgé ween
18¢ oonngaigd b3 2005 K74 cameneaeAn bR At hoHPR-fdle pjrtifjon. The
red |i.ght. ce . fors . k [
st pith £ B R e 1B ARE SR cyleOng ey BORETbtack

aompae@fent Ishiivided adepixafidldsn The tésheoonew sepatiatedrinteritvo parts by a

The ani mal s each receive a control .or an activg agent .
iblpcplg,g@rftmpoﬂ“émdryg Arpatment takes place in one part of the room using a

minimum red light; the other part of the room, without lights, contains the test
system.

In this test system, normal animals show a preference for exploration,
measured as rearing behaviour, line crossing and time spent in the black section as a
consequence of the aversive properties of the brightly lit white area. The
characteristic action of anxiolytic agents from the benzodiazepine series is to
disinhibit the suppressed behaviour, causing a redistribution of exploratory activity in

the white section. Black and white box tests have been validated in mice, which are
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10 m nutes before testing. At the start of the test
the mce are placed into the white section of the

wheood/1fmei ng the wall opposite to the partiti oPCEHO®2004/002324

10

15

20

their behaviour is recorded by renote video over a

5-m nute e rimental petiod. The sults, are shown j.n

Fip 8ot BEBlE Biurorn i Diopdh® (AL & Sho AR Ao &
:Béhm,zfou,al;;zp@-yﬁrygy(lg%%)— Tot al passages through the
partition; Atot = Total 15 exploratory activity;

=t ot dNaine BV rodle elbinpsiningf 3RitoB35-8 Wetealsed unbléﬁmélfes 10 mice

rearlns TB,s reari ngs
R LR A
WVWH?H Htk bﬂ'ﬁt 0N0vRI B&hiavidkal hesting NG icomfucted between
the black conp ment/tine in black; CNTN

cl&;@)sambéfi 0f h mea Bakenedcoonpailluminated Mith ted light dWlice sgere taken

09/ 0
i T ol AR RRAE W0l AR g it 1T BRIAS FuCh R Uved at
Fllaasflﬁ for atihptabion & the n&W eﬁdircﬁm'!di}ltg +4.1 Atot +46.7
+10.4 +53.7 Ctot +30.7 +7.5 +19.1 Rtot +21.2 +5

+23. 9 Hmy mEmals ehagceive focopirol parNciige @gentontgperitongally 40

Bl e eI S 0 0 B

A(ébtléln by the bbgVatiag thd W&ll l‘dppemtento%teg)aﬂrtmmnthmelrl bzahavmur is
constructed from Perspex(r.) and corrprlses our arns (2

okseprded by gqrerie yideo SXEIth SR PEREIRRAL PETIOE-de and 40
hi gh (’flgé)%gglt%@gh% Yo Tﬁlﬂ hafiRd erelﬁ ’F]E?Qttﬁﬁe Wﬁft@sectlon

(9.5i < open arm asasrm
aBE i=sinitial pbendy;r BT ent Tatal phsshgms thlbugin ﬂnfh @ammn, 'Fh& = Total

app ratus was hqused i.n a.room under ubd
cHtoBRASt T erio AL B SO BT e B B BEPR Qipehrings:
SREWF]? DEQMSnAGH ke WHitOEorhPR @RS tindd| iAGAte, CBATB aV&HKinéS in the

envi ronment produced by hei ght and often spaces. The
ophite compartment/time in white; RN/TN = rearings in the black compartment/time

in black; CN/TN = crossings in the black compartment/time in black.

Table 2
Diazepam Ex. 1 (Abio 09/01) Comparative Compound A
1.25 mg/kg 0.1 mg/kg 0.1 mg/kg
TB +33.2 +53.4 +52.1
FI +12.7 +11.5 +8.1
PT +1.5 +0.9 +4.1
Asot +46.7 +10.4 +53.7
Chot +30.7 +7.5 +19.1
Riot +212 |- +5 +23.9
RB/TB +0.06 - 4+0.02 +0.04
RN/TN +0.09 +0.06 +0.13
CB/TB +0.08 -0.05 +0.01
CN/TN +0.1 0.08 +0.08
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arns evoke nore fears, and this results in |ess
expl oration. Anxiolytic drugs increase 10 the

wezphotmeory activity and the nunber of entri eBCT/GBR004/002324
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the open arms. Rats were allowed at least 1 hour to
ccli I se, tQ tﬂe enviro ent BhLQ" %est ng

a

pseudoryeangont iDbdReuses iomh P4SheXENbEEoriRises our arms 82 open,
behavi oural testing, as appropriate. Rats were place

@ntlosetl)yeacte i re long by 8-SoWderaad %0 higly ecldsad prips enly) connected by
Fooue PRASIOR Juar THE DGR AR Qo n iR G P Gt in the
Egé?tgééﬂgf" hRYsdn BRI FHEHEE %.R hifis SHRHRUMRAN ¥/ roofS 8RS Qbdued

niclans review ng t vi deot ape and i ncl uded:

dightingsonditienseach arm type, tinme spent on each arm

type, rearing, .siretch attend postures and head.dj ps

The. " IS0 PSRk ISOEE T CPABVEIOR BhRvR g Aot rodents

AtV i héieRt MBSREAEPaces. Th

it A&(eAEEY%e%‘}QH;bg%% ﬁp%@?g%d@kggq. 125 ny/ E_ﬁaces e open

Ytrinses plennotie] #86s 2EEDthixIre sl thoin b6 Txplhimtion Aexiphtie sirugs increase

1,80.5 40.6 3,.1.1 5.2.1.4 _Exapple. 12 - ti depressan

L e R

thRwelia® $dast PabAGoGRMhatideqa tieehvitdahRhEsIBRIBstingadmmenced.

used, as described by Meloni et al. in Pharmacol .

BFmg-' et meeh Wreh.gi’-' g1 ?IT a psevgotraniyzy, bind designafGuminuies before
l. v. Pharj : - 9
R e e Bigs: R y B g gl sqpepe of e X-

ARk AERIcER i Rl e arhNSHICRS béhavtuactds recdrédihby oemote video
whi ch, after 24 hours, nmakes the rats unable to escape
fovemas masite epmerimentl paued; Thefoshavieyrabrasametgrs were subsequently

u V - . .

2o T sF LR PEIa 0 Pa dag yfROERT g inchddy eyt info pach arm
Ny aim@kfent e@kicheartypé) resmapsisetciCittendipoatures and head dips. The
anti - depressives_  prevent the occurrence of the escape
deepls are ghavay inckabdng BelPVeat nent (15 days). Rats were
treated intra-peritoneally (IP) for 15 days, and then
submtted to the wunavoidable stress (16 hours after

the last dosing) prior to b®ablg3subjected to the 5

escape—test(24—hoursafter—thetast—dostng)—the
results are [shown in|Table 4 bel ofompaiative Treat nefft- 1
NGy o%fen &5 53PESVehicle | Diazepam Compound A (Abio 09/01)
0.125 mg/kg 0.125 mg/kg
% time spent 11 £4% 25+ 5% 21 +11% 39+ 10%
No. of entries- | 1.8 +£0.5 4+40.6 3+1.1 52+1.4

Example 12 — Anﬁdepressant Activity

The “Escape deficit” test that derives from the classic paradigm of “learned

helplessness” was used, as described by Meloni e? al. in Pharmacol. Biochem. Behav.
46, 423-6 (1993) and Gambarana et al. in Behav. Pharmacol. 6, 66-73 (1995) and
Neuropsychopharmacol. 21, 247-57 (1999). Exposure to an unavoidable stress
induces hyperactive behaviour, Which,' after 24 hours, makes the rats unable to escape

from a nociceptive stimulus. Rats exposed to unavoidable stress make 0-5 escapes
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Naive 24.2 0.9 Vehicle 1.7 0.4 Conparative Conpound
A 3.5 0.9 Ex. 1 (Abio 09/01) 23.3 1.3 Exanples

wdaesod21r2concl usi ons 10 From t hese results canP@BEGB2®A/002324

10

15

20

25

that, although the anxiolytic effects of the conpound

o@];lﬁ%g Il;’q%dtlng c %% n@g‘??ggtlﬁqh gesa 164183@ gsean & i(,gés%ca azﬁmetl-depresswes
h J okaﬁ'%eﬁeg GRS eQlapb BEHGOIRP UMbl trdalifient i T8/ &dYs).0N

e test or antldepressant aCtIVIt is
s. gni fRatawbﬂe)tragtedantm-ptrﬁanea:llbra(ﬂ’)tfﬂr HwéayScmﬁotamaﬁub;r@tted to the

prior, _art conp . In,th u eporte r
COHEGRe SEerd ot s o edspined PR i Pefir Goicked to the
I I
test (RERRYE S 1RAGY doSink]) bl easalts e shov & Tabled bslow.
Qﬁgﬁ% Z (not been subjectedg?o t he unavoi dabl e
stress) Exanple 13 - Antidepressant Activity -
Despair and open field teStihﬁi gs treated with the
conmpound of Exanple 1 were pdred to either rats 20

treatedwith The C'{i‘,?;ﬁ cal antf depr eﬁﬁa&tesca es

cl om pranine or s in the desparr t (forced
swim. The same gﬁﬁu@s were al o testadz‘f)t)%he
reser pl he—-nRdueed L..nculgca 1 pen fetd—behaviour:

13.1. Animals 25Vghicle rats of the Wsth?&84ain

(purchased-Iro [taly) ng
220- 240\ g %%garat%zé(l?rﬁﬁmjghm” al | P)(né?l-"rqr‘!%fc For | at
| east 1 meekm{|1QAbi0009;/(bllE) exparl ment ,23the1zats wer e

housed tewr—teo—a—cage—at—a—constant—tenperature of—21

C, -22 WO 2004/ 111021 PCT/ GB2004/ 002324 and under a

1eg|ib_ﬁ’:1[kmfc}ﬁfsl“ﬁls(l i ghts on between 08: 00 and
water available ad libitu

13. 2. Brongsheaqn desukte&tamréwt sesn Ahgjr slifpough @ﬁ,aﬁ;oytlc effects of the

{ t { h
(Semef Sp0hRgiay onrabdqfig COREATIDE giey) BLTEARIARA Geing
(£&APound®roF the anhkYclghs) Wk dinilar, pity shckagof die salhpmmd of the
and injected intraperitoneally (I1P), l%ats subj ect ltx
t e ithe tesiefor antidepraseant @ﬁrv&y ig é’cgﬁ“ oAty greales then ¢ 3 of the
d1lh
2 g?fflﬂ at?urﬁ’l%r{ 39{ vvasp(ﬁ%la:\é‘t‘ %%Euﬁsel%@gﬁ?d: g gﬂ{e%ﬁﬁm nf hind of the

TherehtemebIlt iobrindiflg Ereempinel’dbdl@vidunhabkQo Shentgy # @F naikys animals

injected IP to a graoup of r
(\Javho had not been subj e%ted tg the unavo1§1able stress).

Example 13 — Antidepressant Activity — Despair and open field tests

Rats treated with the compound of Example 1 were compared to either rats
treated with the classical antidepressant, clomipramine or controls in the despair test
(forced swim). The same groups were also tested for the reserpine-induced changes in

open field behaviour.

13.1. Animals
Male rats of the Wistar strain (purchased from Charles River, Italy) weighing
220-240 g were used throughout all experiments. For at least 1 week prior to the

experiment, the rats were housed four to a cage at a constant temperature of 21 °C,
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An "acute IP injection of clom pram ne hydrochl oride
(50 ng/kg) or of the conpound of Exanple 1 (0.2 and

w@2@4mloky) or physi ol ogi cal saline was nade i PCT/GB2004/002324

aninals subjected to the reserpine-induced changes in

WRREB TLEI 8! o Pl 0 LS008 e

btk BGaiPBRud BBindi.el d test). Al animals were gently
mani pul ated by experienced facilities' keepers

avoi di ng any environnental or physical stress. Rats
jgcted to dru or physiol ogical saline

ig‘% ﬁr'égsr?ﬂ‘fgﬁ t'nge(pél ved an injection of a 1-nL

st anday g ?'oﬂ AEimafre&cdVddid @ehtinkhitwith 23miiRtgtnestydiothRsile (50

steel need 31 mmlength (for IP Eﬁgectlons) 20 or

2ud thOI watkeh Ih@)fln&:pumh@aqdu bmslgmw@ b 1vere frpshly diluted in
BB TkET S8R e irab RS TR L RR SAPHARLE s cespain

Bah afwewardalthré@%hal Fjectidhe Digspaind 1 elsdur pr&IrSto\NBé}ewmural test.
individually forced to swminside vertical

Phesiplgeics! slinerading) awsatnerradl 19 miret apps The compound of

ERELR D0 Big 2 DN RABRIP (TPEOPRLRG 20

renovech agde EPHﬁ_i‘Aaﬁbn bbcldhyprﬁﬂnnelﬁydrbchlondea(ﬂﬂemgé«g) or of the
cont ai ner before being returned to thejr
PRBPOWRT of FEpRBIEel (1.4 IO T 1Y P g SpitiR e Frade in
1s S @O (R re‘s pi 1ﬁdtfc¥d ot eSRAhRY 6 A48 k3B(ke injection
d

-mn test. Arat j udged e 1 mobl | e whenever
itas 3ﬁadeetmgbﬂhe1dwnhsthe {ast ;esérpmt adngmstramdm e\mtleh piier to the open
2%%€ht$y hunched but upright position, its head just

! he surface. Reserpine-induced changes in open
field %ﬁhﬁfﬁhﬁw WERS g%ﬁt‘l‘}d'rﬁﬁn &tell dlb}“@:xg&lenb&ﬁ aRtifed keepers
descri bed 1 n Naunyn-"Schm ede erg's Phar macol .
296iding) ny1 4nvigormentanior ephysical sbeys) Ratae§@bJp¢tﬁ<é to drugs or

was, di.ss vedlnph5|oo I
oy i T T B oAb DO 1 OB 56y Ly facd volume
QisbdatibR wikdla A& §u stdiessHdec® n6€d16 of 3 DBk Gength (for IP injections)
subcut aneousl y . A period of 1 hour after the

laaA! iomp dengilo ﬁfonfs m@tlpna)eTh@@nm & WeEs Eandomilie assiggred do any
t.he, open fi el re of
ARBHRET st weoERfed phbh Sk 38 PleefiGhoat ApefIEENI 2 0
divided into 17 equal sections and lighted by a

centrally, suspended | anp. The 5 areas explored by the

rig3. Behaxiogralfesth anteri or paws was recorded in 5 nin

test. ]ﬁ}etheec@sﬁﬁ &3¢, Ohats” Héfe 'ﬂ&ﬁ&%ﬂ?%réeﬁetocﬁﬁﬂ fnsitfe vertical
the wa were al so recor n test

Rlatighit icghhdeanednyainiag 15 cm of water maintained at 25 °C (Nature 266: 730-

732, Porsolt et al., 1977). After 15 min in the water they were removed and allowed
to dry for 15 min in a heated container before being returned to their home cages.
They were replaced in the cylinders 24 h later and the total duration of immobility
was measured during a 5-min test. A rat was judged to be immobile whenever it
remained passively floating in the water in a slightly hunched but upright position, its
head just above the surface.

Reserpine-induced changes in open field behaviour was studied according to
the method described in Naunyn-Schmiedeberg’s Arch. Pharmacol. 293: 109-114

(Vetulani et al., 1976). Reserpine (Sigma, USA) was dissolved in physiological saline
-23 -



Al'l data were anal ysed using univariate random desi gn
anal ysis of variance 10 (one-way ANOVA) and the post

whom4MDupett's test for nmultiple conpari sons. PCPGB2004/002324
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val ue of 0. 05 or | ess was considered as indicative of

a 'Lgnlf | fferen no, di cat ed .
SR e Aor L 5ioat e SF G PR STEYERCgiEly (SO A period
V&' Qﬁer g@lagﬁh Q0 OfesdrPBB Pinithhl¥ vidie Eﬁlﬁedﬂ&ﬁﬂ@&hé open field
t est orced sw Inrats njected with

pdfsysTIni; oopisisitd eﬁﬂhe mecaagrepif aodotationiand redrog ofrtheritaten seeircular

ggearr‘g‘Y sinatpgl s?f'd\% %?%Hgongquﬂﬁghteérg r%lltr%l% gElsrpgﬂgeadngmp The

Qi’hra@tekﬁlﬁré?lf by fﬁ@‘%@ﬂ it'lééét with 3&eRer b@s)vs W r88drddd ih% min test. The
pram ne 50 g (4) 105.95 9.13* Ex. 1 (Abio

@:91866[6)3 ofmeamnggbv«grde @)e ce6ire 0nthe wialls wergsglso zecopisil ¢n 5 min test.
09/01), 0.5 ng/kg (6) 109.83 9.12* Val ues are nean
S E.M In parentheses the nunber of aninmals per each
2@, AR tical d,miysqsat ed. *Significantly di fferent as
onpared to pl acebo-treated controls (p <.0.
DunnetAll datacwerefanalypes t1$11@$ anpyeripa rredams desigh @nﬂM% gf variance

Tbebo g PG B RE SEER Rt gl Chplitos. & -

Gla¥ ¢ 03 BE16aS WAl b&s@lwed/\ag fdicative ofp elgnificarGdifference. Where
Example 1 (0.2 and_05 (1; The nunber of fl oor
et inglicgited, prexviel @%Vécra efqmsag@ﬁpfﬁ}t ekl ariance-
physi

oy kgoi(‘)l}eg%ﬁ?tlrl] rf ﬁf inﬁﬁoﬁﬁ‘{}p g%@?gsg( F\‘. @!)1‘3%90 Qxizlﬁﬂj glera?éoinjected
nigl‘tlk (hhysibgidabwalinen ad qﬂ)ddeb@ w1tﬁ4clvﬁ11ﬁ6ﬁh«ﬂdel $008g/kg or with the

PCT/ (3B2004/.002324 Tabl | oor
m@%afﬁﬁﬁnﬁﬁulsﬂ%&@d%ﬁ&%{( OVHP %‘c’é‘”’g’i 12) 131.3
12.1 6.4 0.2 Reserpine + cl om pram ne 50 ng/ kg (7)
84.6 8.1* 2.4 0.2* Ex. 1 (Abio 09/01), 0.2 ng/kg
(12) 128.1 11.9 5.9 0.3 'Eabled (Abio 09/01), 0.5

[Tg/ kg (1_) Q2 11 3*-22 8—5=* Yalues—are—+ean

S.E.M | n parent HBeatmente nunber | Burationaf Enmebilitygh
Placebo (6) 167.60 £ 9.44
Clomipramine 50 mg/kg (4) 105.95 £ 9.13*
Ex. 1 (Abio 09/01), 0.2 mg/kg (6) 167.00 £ 11.11
Ex. 1 (Abio 09/01), 0.5 mg/kg (6) 109.83 £9.12%*

Values are mean + S.E.M. In parentheses the number of animals per each
group is indicated.

*Significantly different as compared to placebo-treated conirols (p < 0.05,
Dunnett’s test for multiple comparisons).

The number of floor units and rearing episodes in rats injected with
physiological saline as placebo, with clomipramine 50 mg/kg or with the compound
of Example 1 (0.2 and 05 mg/kg).

The number of floor units and rearing episodes in rats injected with
physiological saline as placebo, with clomipramine 50 mg/kg or with the compound
of Example 1 (0.2 and 05 mg/kg) are shown in Table 6.

-4 -



5 group is indicated. One-way ANOVA reveal ed no
significant |level of variance for treatnent for

wO porbero2of floor units” [F(3,29) = 2.27 (p < BCI/GBR004/002324

10

15

20

25

and for "rearing episodes” [F(3,29) = 2.10 (p <

0.10)]. *Significantly different as conpared to

reserpine + placebo controls (p < 0.05, Dunnett's

test for multiple conpari sgqmple 10 13.5. Results and

ncl usi ons These results show that rats treated wiith

he con‘pounch@ﬁtlﬁeﬁﬁn'pl e 1 at )N!i; of Blobg Unithi dearmg Episodes

gt f+ecant—decreaseof —mobit l%lll e I 4 llle UEbde I

oSt nReﬁ?H?ﬂbf’aﬁP]?Gﬁ‘ ?d2 he contrd L This &f4Ed2
"R Rhlhn? Siogtifhe o0 slele7) | o ‘ﬁ%r#&?‘mﬁr 342"

e'S %ﬁllqﬁbi&@/or)eﬂeahgﬁg mjeu eaqgg 1anpudation 59+0.3

luuupl | 00—t l. S CIII. et €@ allu eat "y \IIUIIUUI

Di s@dés()kbncbw/ﬂwogé merke (at | woRE * F bt ed wi t B-2he. 5
ompound of ExXanple I at 0.5 ng/kg in conparison to
the control group. These effects were simlar to

t hose Vhluesntie meanteSiBMiit In phenthpsathea eun®or 0 angidg per each

Exanpl.e 14 - AnX| oI yti Bl ack. and ite Box
TEEYP mrtdpr@%eds M@&% m%?de é?ﬁ%be\‘/’\?‘h%*e variance for
{ “ (¢ oL f | &

taﬁéé{trg%%(;cp fggn tfcxioioflo&h\?mts PF‘P}W 08 r%gsE%&EPll @gg)])]lalﬁf‘ﬁ)r rearing
\M’:;ﬁdmdbti’a{ﬂ?(b29)t=h%1€rmn Kélkﬁj] anxi ol ytic drug, diazepam
and th .cor.re Jnc col
(Conpar SEMPES TR BaEa: 95 ONHA e IO WAREERY segfrols @ < 0.05,
Sphe { BLMPRRIpIOETRbaraBigyRl S showed a pref erence
for remaining inthe l'ess aversi ve conpart ment,
measured as tinme spent in black -25 WD 2004/111021
P% $§¥J§M/O 2324 section, as well as for

P {3qnd con Hf‘gﬂ as rearing behaviour and |ine
Crossi NiSse reffitsdshotNhatktgetaf withehavatipdund of Example 1 at 0.5
properties of the brightly lit. The _characteristic

amgiken egltibi i istanjfiqaat slgetsese s ‘mgnability dige in the despair test in
ndrp%aé'f vﬁ:&% #Red ?{tro?ﬁfgugr Eggréffe@f:&/hy Eﬂrﬁla‘?%jtﬁaﬁ@ rat§|ﬁ% d with

€ sec ch nobuse was placed into
Celdtdigratiiing 30empikict €, brightly lit area back| ng the

per

omf\*og-*mf-*o

"openi ng between the B/ Wconpartpents

behavi BRFn HElY ResspaRs 1By e IsHes. Frirals udpsreasidmigulation
MUMHRS of HOGr LATCELALRGS atPlErify BREAE Ut lcpisBIE) Y& Bfsefhts that

were treated with the compound of Example 1 at 0.5 mg/kg in comparison to the

control group. These effects were similar to those of rats treated with clomipramine

50 mg/kg.

Example 14 — Anxiolytic Activity — Black and White Box Test

Further studies were conducted comparing the anxiolytic effect of the
compound of Example 1 and the compounds of Example 2—7 [Compounds P1-P6]
with that of the marketed anxiolytic drug, diazepam, and the corresponding
compound of formula (A) (Comparative Compound A).

In the black/white test system (B/W box) normal animals showed a preference
for remaining in the less aversive compartment, measured as time spent in black
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the TV by two operators unaware of drug treatnment. The
foll ow ng behavioural paraneters were recorded: 10 a)

wo b@shiatoency of the initial nmovenent fromthe REIT/GB2G08/002324

10

15

20

25

30

the black area: L (sec); b) the time spent in the

ea.,TW Lhe t pent bl ack .are
Belich, At bl o Seborati sl BE Mg Bl st 3 1 ossings,
Cas & RenddidiRe o¥f the raesivel ?ﬂﬁeﬂﬁéi WEaRe bHAGhy™Iit. The characteristic
conpartnments T (No./5 mn d) the total activity in
tavéionef aexielytic BEentkis doApiee @rredistsibutienoet qapipraterynadilyity 28d time
Lvity in the white area throughout the
ﬁ)ﬁgﬂg&i ﬁ\t?}setcﬁ%nv\hl te area: AtotWTW (No./sec); f)

t he t oE&h médseWdspladed i thé a&ltreddfathe tuthito sl 1itheea backing
time spent in the black area: AtotB/ TB (No./se

tthe opetiag batwese rth%B/Wmnmaammnys Aainalg @§havmlgth(s¥\3@c¢1)ged by a
( : Cxo;esvi%go ;Egm&;ﬂeff)#gtrﬁh e{ re%r grg%ge% %&l?s' Eilge%tl Cgvlgltuated on

e nu

tihe TWIi Be t8e (Hpbﬁter\MﬁMél(el\bf ﬂﬁ%cireatnjeilt tTtﬁ folishatig ®Ehavioural
line crossings in the white section CWTW (No./sec).
TRasnaErstWekagecondedehi cle 0 25 2 Di azepam 1.25 ng/ kg 3

TR e of BERAA InGrefheh JBpl8e yhiee RIRRYDR Hhea T, (se0);
B e 5o s b s
-26 %@%%ﬁf@@l&f@%ﬂ@? &0 47 6B 585X )Igesul ts are

(@eg:e b %f frhdiioMs '?)Qt\)&é%ﬁltﬁ‘étwopﬁﬁlﬂﬂi?ﬁr%tslf or ey, L

Ani mal s Mean SD
d) the total activity in the Whlte and black compartments, Ay (No./5 min);

e) the total activity in the white area throughout the time spent in the white area:
At W/TW (No./sec);
f) the total activity in the black area throughout the time spent in the black area:
A:B/TB (No./sec);
g) the total number of exploratory rearings: Ry (No./5 min);
h) the total number of line crossings: Cit (N0./5 min);
i) the number of exploratory rearings in the white section RW/TW (No./sec);
j) the number of line crossings in the white section CW/TW (No./sec).
Treatment was:
Vehicle 0
Diazepam 1.25 mg/kg
Comparative Compound A 0.1 mg/kg
compound of Example 1, 0.1 mg/kg
P10.1 mg/kg
P2 0.1 mg/kg
P3 0.1 mg/kg
P4 0.1 mg/kg
P5 0.1 mg/kg
P6 0.1 mg/kg
Each group was composed by 8 animals.
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Vehicle CMC 5. 000 16.200 10.2320 4.576 Di azepam 1.25

ng/ kg 8.000 13.750 6.8400 2.418 P1 0.1 ng/ kg 8. 000
wQ@eo12b1026. 5880 5.511 P2 0.1 ng/ kg 8.000 19. 62E&T/8B2®4/002324

2.982 P5 0.1 ng/kg 8.000 20 625 8.2620 2.921 P6 0.1

ng/ kg 0 14. 500. L: ANOVA conpari son

was n esgﬁﬁ?ﬁe]sp%\gmn@e%gl? Z‘%lef Time spent in Wiite

area (TW(sec) Animals Mean SD SE _Vehjcle CMC 5

74.200 49.7770 22. 28&r431%t£'ébah?tfn235 ffkg 8 97. 750

61. 9860 915 PI 0. T g7 Kg SO 5% 140 I8 637

il Bk

P2 0.1 g 8 59.250 39 H‘ai% 51 kgl 8
105. 125 40. 696Ric4NME7 R6 500010 W916<QO(B 11(5232!0254 3’76 1580

13 137 T ‘AJ A:\\I\JVI‘\ L.unpcu I DUII \Q = D L | I bdlll] I-' | Ue

Vehi cl e amazemrazle%éang/icgz &g ! R0 ¢ %»41:§v|u,
PL 0.1 ni/K Vehi dl

Vehi cl em!‘J\K‘?Paﬁb'Zlhég/k i/ Ikﬁ %@E 5}’3L. r‘llﬁg‘% fﬂ %gﬁﬂdr]_
nmg/ kg . 0065 B20ilamefkam 1. 258.000 k{y19.62 (84B4ﬁg X832 #1290
Di azepamit: 4 P2— 01 [ 3 .25
mg/ kg,p PS5 0. 5:@% 27584 %gaé‘?ﬁgz@#&ﬁkqgg& 0.1

my/ kg . 0277 $elly 191g/2k /kg'S&% O 14.580 KG. 65@6032.§53 Pl

PCT/ GB2004/ 002324 P-val ue P 1 O 1 rTg/ kg, P6 0.1 no/ kg
- 1447 1. ANOVA comparison was not significant

Parameter 2: Time spent in White area (T'W)(sec)

Animals | Mean SD SE
Vehicle CMC 5 74.200 | 49.7770 | 22.261
Diazepam 1.25 mg/kg 8 97.750 | 61.9860 | 21.915
P10.1 mg/kg 8 116.750 | 52.7140 | 18.637
P2 0.1 mg/kg 8 59.250 | 39.0340 | 13.801
8
8

P5 0.1 mg/kg 105.125 | 40.6360 | 14.367
P6 0.1 mg/kg 152.125 | 37.1580 | 13.137

TW: ANOVA comparison (S = significant)

P-value
Vehicle CMC, Diazepam 1.25 mg/kg .3902
Vehicle CMC, P1 0.1 mg/kg 1245
Vehicle CMC, P2 0.1 mg/kg 5844
Vehicle CMC, P5 0.1 mg/kg 2608
Vehicle CMC, P6 0.1 mg/kg .0065 S
Diazepam 1.25 mg/kg, P1 0.1 mg/kg 4290
Diazepam 1.25 mg/kg, P2 0.1 mg/kg 1134
Diazepam 1.25 mg/kg, P5 0.1 mg/kg 7580
Diazepam 1.25 mg/kg, P6 0.1 mg/kg 0277
P1 0.1 mg/kg, P2 0.1 mg/kg .0203
P1 0.1 mg/kg, P5 0.1 mg/kg .6275
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P2 0.1 ng/ kg, P5 0.1 ng/kg .0609 P2 0.1 ng/kg, P6 0.1

ng/ kg .0004 S P5 0.1 ng/kg, P6 0.1 ng/kg .0551
w@asoatretoer 3: Transitions/5 min (T) Animals MBROI/GB20BH 002324

Vehi cl e CMC 5. 000 9. 600 6.4650 2.891 D azepam 1.25

ng/ kg 8 : : : 1000

19. 500 110. 8630 3.841 P2 0.1 mg/ kg 8. 00( 9. 5320

3.370 pP5 0.1 7.3050] 2. & P6 0.1
ng/ kg 81000 74§¥Qﬁgq‘1§ﬂ<gog%ai ‘%&gg T: AI\I("\/Aﬁéinmari son
P-val ue| Vehi CPEOCH\ﬁg/k@; By epang/tg 25 ny/ kg .066983
Vehi cl e[€MC—P 0743 Vehicl P2.0.1
my/ kg . P413 8¢|001| @g)(ff%'[fg% gno/ kg . 34@2 cle
Cir, 0. L Tabsa 6088, i Puagpen L 25 ik oL 0.1
" P LILLEE™ "X Lu II L = U L [IUI I\U
Di azepam 1. 25 ng/ kg, P5 0.1 rrg/ kg 7730 Di azepam 1.25

my/ kg, P6 0.1 ng/kg .0271 S P 1 0.1 (gr .
my/ kg . 0517 P1 oParamyrthg3 ﬁ@neltlpnﬁ/é/mgl 3219 Pl 0.1

ng/ kg, POt mgrkg . 3219 P2 1K 1 kg
.3219 P2|0.1 g/ kg, P6 O_I‘“HBY“XSQ 1‘%&6 § o.S_LIErg
g/ kg, P6 0. fefmlk@c051 5.00¢8 \/‘@.62)@04/6]47636212.891
PCT/ GCB2004/-002324—Pararsgter Fot-al—Actvity-—Atpt
(No. /5 mi Wiazepam 1.25 mg/kg ! 8. 000 13.375 | 9.3490 | 3.306
P10.1 mg/kg 8.000 | 19.500 | 10.8630 | 3.841
P2 0.1 mg/kg 8.000 | 10.000 | 9.5320 | 3.370
P5 0.1 mg/kg 8.000 | 14.750 | 7.3050 | 2.583
P6 0.1 mg/kg 8.000 |24.250 | 11.2220 | 3.968

T: ANOVA comparison

, P-value

Vehicle CMC, Diazepam 1.25 mg/kg | .4885
Vehicle CMC, P1 0.1 mg/kg 0743
Vehicle CMC, P2 0.1 mg/kg 9413
Vehicle CMC, P5 0.1 mg/kg 3459
Vehicle CMC, P6 0.1 mg/kg 0098 | S

Diazepam 1.25 mg/kg, P1 0.1 mg/kg | .2033
Diazepam 1.25 mg/kg, P2 0.1 mg/kg | .4801
Diazepam 1.25 mg/kg, P5 0.1 mg/kg | 7730
Diazepam 1.25 mg/kg, P6 0.1 mg/kg | .0271 | S

P1 0.1 mg/kg, P2 0.1 mg/kg 0517
P1 0.1 mg/kg, P5 0.1 mg/kg 3219
P1 0.1 mg/kg, P6 0.1 mg/kg 3219
P2 0.1 mg/kg, P5 0.1 mg/kg 3219
P2 0.1 mg/kg, P6 0.1 mg/kg 0046 | S
P5 0.1 mg/kg, P6 0.1 mg/kg 0517
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Animal s Mean SD SE Vehicle CMC 5.000 112.400 49.1710

21.990 Diazepam 1.25 ng/kg 8.000 213.125 90. 5810

w@20002510P0 0.1 ng/ kg 8.000 197.375 47.7670 16. BEBGBR®4/002324

0.1 ny/ kg 8.000 168.625 53.6020 18.951 P5 0.1 ny/k
8.000 197.000 37.8490 13.382 P6 0.1 mg/ kg 8.000
229. 375 42. 16Girhedts : Towl ActiiNOW.(Nopamiiapn

g

P-val ue —Yehi-el-eCMc—biH-pzepam 2519 kg—0635-S

Vehicle|CMC, P1 0.1 ny/ kpAnongg| SMeyeh( cl¥DCVC, SE2

o9 o vt EVEC o St B8] 19750 Ba1 000
P1 0.1 ﬂml&gepaﬁﬁmsmg/lagznp&ooa. £23132% 9908810 32.008

kg,
kg

. 1250 Drazepam 125 T1ot 5732

Di azepam 1. anmgékg P6 D. gogé)/ 13537-5%%(%73‘7@7% 16 ﬁ‘é?

kg,

P2 0.1 nu/kgy &t@kg" 18'6EQ 3}[62?@%9 %3'69&#318%2

P 1 0.1 glkg

Sa)

0.1 ny/ Ky . FZIBLEYY/RE 1 np/ RGOO P6 197.000myBRGAOQ 3 85.382

P5

g'c%/ g%/zoom T Eé\:(gmet[g{w%: 2893/> haZiloh | 13508

white area: AtotWTW (No./sec) Animals Mean SD SE

Vehi cl e CMC 5. 000 . 475 ]133%9 080 Diazepam 1.25 ng/ kg
YA,

8.000 .723 .3030 .10P4"
105

P-value
Vehicle CMC, Diazepam 1.25 mg/kg | .0035
Vehicle CMC, P1 0.1 mg/kg .0123
Vehicle CMC, P2 0.1 mg/kg .0902
Vehicle CMC, P5 0.1 mg/kg 0126
Vehicle CMC, P6 0.1 mg/kg .0008

Diazepam 1.25 mg/kg, P1 0.1 mg/kg | .5821
Diazepam 1.25 mg/kg, P2 0.1 mg/kg | .1250
Diazepam 1.25 mg/kg, P5 0.1 mg/kg | .5732
Diazepam 1.25 mg/kg, P6 0.1 mg/kg | .5702

P1 0.1 mg/kg, P2 0.1 mg/kg 3173
P1 0.1 mg/kg, P5 0.1 mg/kg 9895
P1 0.1 mg/kg, P6 0.1 mg/kg 2664
P2 0.1 mg/kg, P5 0.1 mg/kg 3236
P2 0.1 mg/kg, P6 0.1 mg/kg 0386 |S
P5 0.1 mg/kg, P6 0.1 mg/kg 2610
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P2 0.1 ng/kg 8.000 .519 .2530 .089 P5 0.1 ng/kg 8.000
.571 .1570 .055 P6 0.1 ng/kg 8.000 .705 .1380 .049

woe@uM DY ANOVA conpari son was not si gni fi caneCT/GB2004/002324
Activity in black area: AtatB/ TB

Par anet er
(No. / sec)

6: Tot al

Animal s Mean SD SE Vehicle CMC 5.000 . 341
. 1450 . Pabarmeter Spdotal AZﬁvntghkghﬁe aoéh: AZ&W/T@V[(NO /s:q)3

anD

120

PL 0.1 ng/k
. 571 .184( .

leey Q Lnn
9 A\VAVAV)

s JUJ AV

065 P5 0.1 ngb

a)
OVyU

Aqyn#ﬂe

77I'Z

D&eang

1
UJ.II

3 SD 5

8. 000
54

P6 0.1 ng/|[K
conpari so

TR MG

599%26'

? 495

7£ t (fn_goﬁl

B0 ANOVA

. 0017 S Ve

MhiabepaM225 hil/Kh

1 &gO(kg

0091

3030/

/ kg
e

cMC, P2 0.
.0025 S V

TI I K U‘H."U D
ehi

/X6 0

VEIII L.I

18889 kg -

rﬁ%o

Bop DY

/ kg
pam

1 25 rrg/kq
P2 0.

, P

ko

. 48§300 Di

aga

ajmEs g

kg,

. 8796 D| a

— oo

zepa‘l?ﬁ @l i’@/f@/ kg

8’60@

1

7 “':J

ﬁ@lk

g- 155@

/ kg
0. 1

ng/ kg, P2

. 5817 PlO. 1

kb hadke 01

e |

o748

1380

/ kg

2004/ 111021 PCT/ GB2004/ 002324 P-val ue P2 0.1 ny/ kg,
ng/ kg .0115 S

PS5 0.1

ActA%y: A6y

A compans

P2 0.1.

/k

P6 O

was hot 51gmﬁc

Parameter 6: Total Activity in black area: A«:B/TB (No./sec)

Animals | Mean | SD | SE
Vehicle CMC 5.000 341 | .1450 | .065
Diazepam 1.25 mg/kg | 8.000 723 | .3190{ .113
P10.1 mg/kg 8.000 652 |.1380 | .049
P2 0.1 mg/kg 8.000 571 | .1840 | .065
P5 0.1 mg/kg 8.000 708 | .1530 | .054
P6 0.1 mg/kg 8.000 .835 | .1750 | .062
A«wiB/TB: ANOVA comparison
P-value
Vehicle CMC, Diazepam 1.25 mg/kg | .0017 | S
Vehicle CMC, P1 0.1 mg/kg 0091 (S
Vehicle CMC, P2 0.1 mg/kg 0496 | S
Vehicle CMC, P5 0.1 mg/kg 0025 S
Vehicle CMC, P6 0.1 mg/kg <.0001 | S
Diazepam 1.25 mg/kg, P1 0.1 mg/kg | .4832
Diazepam 1.25 mg/kg, P2 0.1 mg/kg | .1351
Diazepam 1.25 mg/kg, P5 0.1 mg/kg | .8796
Diazepam 1.25 mg/kg, P6 0.1 mg/kg | .2663
P1 0.1 mg/kg, P2 0.1 mg/kg A183
P1 0.1 mg/kg, P5 0.1 mg/kg 5817
P1 0.1 mg/kg, P6 0.1 mg/kg .0740
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P5 0.1 no/ kg,

P6 0.1 ng/ kg .2080 Paraneter 7: Rt,,t

(No./5 mn) Aninmals Mean SD SE Vehicle CMC 5. 000
wWQ@2008001020. 6800 8.801 Di azepam 1.25 ng/ kg 8. OPOI/682003002324
31.4950 11.135 P1 0.1 ng/kg 8.000 60.375 23 8860 8. 445

P2 0.1 ng/ kqg—8-060—66-—256—28—7096—16-156—P5-0. 1 ng/ kg
8.000 69.500 20.3960 7.211 P6 0.1 ng/ <§-v@hmo 75. 625
11.6120 4. 105 t: | son e

Vehicle OMC, gﬁwﬁﬁgﬁ@%%ma AR cle OMC,
P1 0.1 my/ kg . 0OBBO.S my/kfiRd (ol mm;g P2 . 0118/ kg . 0085
S Vehicle CJVL, fetiiciel CMC, P6
0.1 my/ kg .doo4 Eé)ﬁ;fg&%ﬁ rﬁ%g% ka. | P248% b my/ kg

.4860 Di azepam 1.25 ng/kg, P2 0.1 ng/kg .4795
Di azepam 1. 25 ng/ kg, P5 0.1 ng/kg .9501 D azepam 1.25

ng/ kg, P6 0.1 ny/kg Pa55ﬁ9te?71R52,f‘é\IdTE/1h’1ﬂl) P2 0.1 ng/kg

.9917 PL-0.-1 nglkg g—4480 1 ng/ kg,
P6 0.1 mg/ kg 2078 P2 0. 1Almjial§g Mean0| 1 S]:g/ Ikg S@\flg
rFr)IZ;/ Egl. 6hos VeiSls TN 2004510007 122@9/ e .
Par aret ef piicfhgt SNigks Moo iy Moeaosth 56,5

P10.1 mg/kg 78000 | 60.375 | 23.8860 8.445
P2 0.1 mg/kg 8.000 | 60.250 { 28.7090 | 10.150
P5 0.1 mg/kg 8.000 | 69.500 | 20.3960 | 7.211
P6 0.1 mg/kg 8.000 | 75.625|11.6120 | 4.105
R¢ot: ANOVA comparison
P-value
Vehicle CMC, Diazepam 1.25 mg/kg | .0016 | S
Vehicle CMC, P1 0.1 mg/kg .0083 | S
Vehicle CMC, P2 0.1 mg/kg 0085 |S
Vehicle CMC, P5 0.1 mg/kg 0013 | S
Vehicle CMC, P6 0.1 mg/kg 0004 | S
Diazepam 1.25 mg/kg, P1 0.1 mg/kg | .4860
Diazepam 1.25 mg/kg, P2 0.1 mg/kg | .4795
Diazepam 1.25 mg/kg, P5 0.1 mg/kg | .9501
Diazepam 1.25 mg/kg, P6 0.1 mg/kg | .5669
P1 0.1 mg/kg, P2 0.1 mg/kg 9917
P1 0.1 mg/kg, PS5 0.1 mg/kg 4480
P1 0.1 mg/kg, P6 0.1 mg/kg 2078
P2 0.1 mg/kg, P5 0.1 mg/kg 4419
P2 0.1 mg/kg, P6 0.1 mg/kg 2042
P5 0.1 mg/kg, P6 0.1 mg/kg .6098
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Di azepam 1. 25 ng/ kg 8. 000 144. 375 60. 4650 21. 378 Pl

0.1 ng/ kg 8.000 137.000 25.7570 9.107 P2 0.1 ny/kg
wW@200Q01108. 375 27. 7950 9.827 P5 0.1 ng/ kg 8. 0BOI/GB2004/002324

127.500 20.3890 7.209 P6 0.1 ng/kg 8.000 153. 750

32.9490 11.649 Ctot: ANOVA conparison P-val ue

Vehicle CMC, Di azepdmrin@t'err&gﬂf.g(NszL)ﬂmﬁ Vehl cI e CI\/C

P1 0.1 I’"‘/ Ir(g —0258-S—Vehiete L/, P2 U. 1 nyl 36173

Vehi cl e cwc P5 0.1 ng/kgAnim_aJs P@E) 1

/ kg . 0032 ; m 1|2 'R 0 %g3:48820
mg/ kg BEER 73, %889.5@” 36rg§g 934

Di azepam1.2 P2 zepam 1|25

my/ kg, Fa)ﬁzapdﬁgl RQm@E@S gDnaze nam3125¢.50m5&g;213680. 1

ng/ kg . 6027 P 1+ Ot ngrky, P2 01 IIKL.J._LJ. P10

nmg/ kg, A5 0.B! Pd/megke 5070 88900 | 1349PR 4 25P879 | P-HY kg
4 ;

B S b e son iy,

5 -32 W) 200 leﬁg PCT GB2004/,0Q2324 293!830{14732099

083 - 00 G 1Y Recoaln 098 1gPRd 8 |dad 9] b1 8ad0

.033 P1 0.1 ng/kg 8.000 .155 .1060 .038 P2 0.1 my/ kg

.80220 . 099 . 0900 032Ct0t %NOO%AI‘%/k}%r%OgOO 123 . 0870

P-value
Vehicle CMC, Diazepam 1.25 mg/kg | .0107
Vehicle CMC, P1 0.1 mg/kg .0258
Vehicle CMC, P2 0.1 mg/kg 3673
Vehicle CMC, P5 0.1 mg/kg 0717
Vehicle CMC, P6 0.1 mg/kg 0032 | S

Diazepam 1.25 mg/kg, P1 0.1 mg/kg | .6820
Diazepam 1.25 mg/kg, P2 0.1 mg/kg | .0508
Diazepam 1.25 mg/kg, P5 0.1 mg/kg | .3506
Diazepam 1.25 mg/kg, P6 0.1 mg/kg | .6027

P1 0.1 mg/kg, P2 0.1 mg/kg 1171
P1 0.1 mg/kg, P5 0.1 mg/kg 5979
P1 0.1 mg/kg, P6 0.1 mg/kg 3542
P2 0.1 mg/kg, P5 0.1 mg/kg 2909
P2 0.1 mg/kg, P6 0.1 mg/kg 0152 | S
P5 0.1 mg/kg, P6 0.1 mg/kg 1497
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P6 0.1 ng/ kg 8.000 .190 .0500 .018 RWTW: ANOVA
conpari son was not significant Paraneter 10: CWTW

w@ Mw4nswe) Animal s Mean SD SE  Vehicl e CMC 5. OPOI/GB214/002324
. 1150 . 052 Diazepam 1.25 ng/kg 8.000 .599 .2330 .082
P10.1 ng/ kg 8.000 .454 .1990 .071 P2 0.1 ng/kg
8.000 .420 .1790 (mramb@r(? ngmg(mmo 448 . 0840

. 030 P6 O[T mgrkyg 80003 .J.U4|-|T ) "v"v’""’”:
ANOVA conparison was not_si g\ﬂlﬂa@anMean’)BS% SE

2004/ 111021 PG‘%@@Q@M@OOZ?Z%‘PO@LA l\@l m%cr[wnd of
L 1

formul a (1}F—R3XPR4—R " (1 n
which 5 X EpazepantlsZSOn@/kgu—B 0083 [antR4rd .@306h .033

i ndependeni{Ty rese t nyar ovr—‘t%—e i
represent i’i% r e r%%—rus alPi Ve fbdér 038
si x- menber ed sggorlqhg,qtgor Unajoer aﬁ egbor | n@ogel'@ﬁ ed

from and 10—R-represents—afve—or
si x- menber ed o?éﬂslufﬂg/ﬂigt ut ¢d 89at lur B3ed 4870g 8%l pct ed
from P6 0.1 mg/kg 8.000 | .190 |.0500].018

RW/TW : ANOVA comparison was not significant

Parameter 10: CW/TW (No./sec)

Animals | Mean | SD | SE

Vehicle CMC 5.000 391 |.1150 ] .052
Diazepam 1.25 mg/kg | 8.000 599 |.2330 | .082
P1 0.1 mg/kg 8.000 454 |.1990 | .071

P2 0.1 mg/kg 8.000 420 |.1790 | .063

P5 0.1 mg/kg 8.000 448 | .0840 | .030

P6 0.1 mg/kg 8.000 515 |.1040 | .037

CW/TW : ANOVA comparison was not significant
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R R2 RR2 and wherein Rl and R2 together represent
an oxo group, or Rl and R2 each represent 15 hydrogen,

woretohoxy2or et hoxy, or RL and R2 together w t hp€TY6B2004/002324

interjacent carbon atom represent a 1, 3-di oxol ane or
~BAfAVR<ane ring, attached via the 2 position and
optionally bearing one or nore nethyl or ethyl groups;
dr. a tAcompeunddfdomnfla (I)or a salt thereof; 20 for use
as a pharmaceutical. 2. Ajconpound as clained in claim
1 in which R represents RNjveX.or Rix- -nmenbered
0X0-substituted unsaturated Jring|selected from -34 WO
2004/ 111021 PCT/ GB20R4/ 002324 R B~ R2 Rd and
wherein Rl and R2 toggFE repésent an oxo group, or
Rl and R2 each represeA ho or ethoxy, or Rl and
R2 together with the inter] ac car @pn at om
represent a 1, 3-di oxol ane or 1, 3-di oxane ring,
At 50 via the 2 position and optionally bearing 5

one ory SR caL. ethyl groups, and p represents
0. 3. Ag‘%grrr?ound ag %:’I aimed in clains 1 or 2 in which

Rl anRRhdRgathadepapenbenpresant hydmggn ot g dlkyl
conpound as claiaed [ n any preceding claimin which R
r epr edeIPEESEL Garfaands . S % renber ed oxo- substi t ut ed

unsat g atgdsdntsn ] GCdig! ngile
and X is .SS.S %ﬁggn%gdngning&gda%ne idrF?r a%s%%%gﬁﬁgseleCted

dkaiim in which R3 and R4 are 15 identical. 6. A
conpound as clained in any preceding claimin which R3

and R4 eac r epr esent s hydr ogen.
and O}H;or

R represents a five- or six-membered oxo-substituted unsaturated ring selected

from:

1 p2
Ry R " R2

and ;

wherein R' and R? together represent an oxo group, or R and R* each represent
hydrogen, methoxy or éthoxy, or R' and R? together with the interjacent carbon atom
represent a 1,3-dioxolane or 1,3-dioxane ring, attached via the 2 position and
optionally bearing one or more methyl or ethyl groups;

or a tautomer thereof;

or a salt thereof;

for use as a pharmaceutical.
2. A compound as claimed in claim 1 in which R represents a five- or six-

-membered oxo-substituted unsaturated ring selected from:
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7. A compound of formula (Il): RBROR4 R_" ) *
(CHOP N OH (In 20 in which R3 and R4 each

WO p@ependent | y represent hydrogen or Cl-6 al kyPCT/GB2004/002324

represent 0 or 1; and R represents a five- or

si x- menber ed saggra% 2d or unsaturated_ring sel ected
from -35 WO 20 1021 PCT/ GB2004/ @62324 and ; or

011 R represents ¥ Le- or si x- henbengd
0X0- substi tut ed r ed rdng from R1 2
RR2 and 6R>11 erein #% and oget her

represent an oxo p, or Rl and R2—€ach represent
hydr ogen, met hoxy or ethoxy, or R and R2 toget, her
witicteit (R armit Bf jtegethetr regredenn antaxm groemr@sﬁhtan@R each represent

1, 3-di I
b U, S RS R BRSNS oo

qq‘éﬁox?faﬁ% BP1 BQﬁo)?anEqufgo Qi?a{ch&li‘ %faet‘ﬁé 2 pol}@loﬁrané Vc\yhﬁﬁbﬁally bearing

her eo onpound-as clainmed inclaim?7
ane ormmmmiethiyl Mﬁ’thullaotﬁam dnd:p repies@tON 6RLUH ( 111)
i3f‘ wh iA(f Qompound as claimed in claims 1 or 2 in which R and R® together represent
an 0xo group.
4. A compound as claimed in any preceding claim in which R represents a

five- or six-membered oxo-substituted unsaturated ring selected from:

1 2
Ry R R1 RZ
and 6}5 ;
and X is O.

5. A compound as claimed in any preceding claim in which R® and R* are
identical.

6. A compound as claimed in any preceding claim in which R® and R* each
represents hydrogen.

7. A compound of formula (II):

R.._ _o_ _R*
L J
X
cHy, N

in which—
R? and R* each independently represent hydrogen or Cy_¢ alkyl;
p represent 0 or 1; and
R represents a five- or six-membered saturated or unsaturated ring selected

from:
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R and R2 each represent hydrogen or together
represent an oxo group; 15 or a salt thereof. 9. A

wee@aasw2f or the manufacture of conmpound of foremriGa2qok)02324

10

15

20

as claimed in claim 7 or 8 where p represents 0 and R
represents a five- or S|x-rre ber ed oxo-substituted

unsat ur at eg~(i bg4 sel ect eg R R2 RR2 20 by
t he react{ron pf a conpoy formgna( (VL &

with a cagpound of for (VI1): -36 04/ 111021
PCT/ GB2004R602324 R -r R X R4 N+ ) (MA) U

(M) _in which and as def|ned

WI th reEpeeentea i f)‘<’8r Ly ’“(eln)‘ber .Xoﬁ%@l}égémﬁ er itFpegcpelected
laim9 in which Rl and R2 together represent an

oxo group. 5 11. A process as clained in claim9 or

10 in which the g mp:ﬁund of formula (M1)) is forned

(1 R3XR4 N H

e manuf acture

B h blaim 10 7

or 8 by the react agent of formul a
R(CH2)pI\/gHaI wi th &~ conpound of form Ia(VII) R3 X

R4 N+ V1) vvhlchX|sO Hal re

e By Rand I rgbeciRer Rpreipd 45 ot R OGN ke kp gesh gresent

rd R TR GEUb AR Vﬁﬁf%@%& £Rnt carbon at

o r??)&rg %Igehgx%gnp%%}? of forqrrﬁ aeg( )r, £int catbon atom
represent a 1,3-dioxolane or 1,3-dioxane ring, attached V1a the 2 position and

(1) cl ai
pf a G%?Ignar

optionally bearing one or more methyl or ethyl groups;
or a tautomer thereof;
or a salt thereof.

8. A compound as claimed in claim 7 which is a compound of formula (IIT):

R1 R2 Oj
é/[“"
OH
(11D)

R! and R? each represent hydrogen or together represent an oxo group;

in which—

or a salt thereof.
9. A process for the manufacture of compound of formula (I) as claimed in claim
7 or 8 where p represents 0 and R represents a five- or six-membered oxo-substituted

unsaturated ring selected from:

1 2
Ry R R R’
and &)H

by the reaction of a compound of formula (VI) or (VIA) with a compound of formula

(VID:
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salt thereof, as clained in any one of clains 1 to 8
in association wwth a pharnmaceutically acceptable

w@aooaitero2t herefor. 14. Use of a compound of f oratriGB2004/002324

(1), or a salt thereof, as clainmed in any one of
cl ai ns 28 in the manufacture of girredlﬁarregr&ﬁor

treat 3 anxi ety 2@x%depr essi
clained iy cI aimil4 i he” manuf acture o di canent

for the pat nent of ogeneS|s cause ﬁ

wi t hdra rom benzod hi nes, or caused %y

abrupt | si.ng the a stration of drugs of ahuse.
"a7 Vi) (VIA) 65 of s

in which X is O and R! and R? are as defined with respect to formula (I).

10. A process as claimed in claim 9 in which R' and R? together represent an oxo
group.

11. A process as claimed in claim 9 or 10 in which the compound of formula

(VID) ) is formed in situ from a compound of formula (IX):
R‘”’\[xj/R"'
N
H

12. A process for the manufacture of compound of formula (I) as claimed in claim

via oxidation

7 or 8 by the reaction of a Grignard reagent of formula R(CH,),MgHal with a

R . X_ _R*
T
ITI+

compound of formula (VII):

(VID

in which X is O, Hal represents halide and R, R' and R? are as defined with respect to
formula ().

13. A pharmaceutical composition comprising a compound of formula (I), or a
salt thereof, as claimed in any one of claims 1 to 8 in association with a
pharmaceutically acceptable carrier therefor.

14.  Use of a compound of formula (I), or a salt thereof, as claimed in any one of
éiaims 1 to 8 in the manufacture of a medicament for treatment of anxiety or
depression.

15. Use as claimed in claim 14 in the manufacture of a medicament for the
treatment of anxiogenesis caused by withdrawal from benzodiazepines, or caused by

abruptly ceasing the administration of drugs of abuse.
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