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WD 2005/ 037785 PCT/ FR2004/ 002644
N- [ Phenyl ( 2- pyrrolidi nyl)nmet hyl ] benzam de and
N-[ (2- azepanyl ) phenyl nmet hyl | benzanm de deri vati ves,

g&sgﬁﬁﬁg'dy%7%@g t herapeutic use thereofy cfgﬁbdaé¥ﬁ?3544

nti"on relates to conpounds corresponding to the

gener af_ f%gé%%f%lgéﬂgl 181491 m%]&t}yf] LERL SeeaL sahhe

nunber 1 presents” elther” a hydrogen atom a

| i ndarl (8r azgpanyie dhecy1oRarky Pegzai SSpacsralaty ves .
substitutede Vit i ORC2 08 PRELaHLUOL ENgsdt ONBredf
(C3-C7) cycl oal kyl group, a 15 (C3-C7) cycl oal kyl

(C1-C3) al kyl group, a phenyl (Cl1-C3) al kyl group

apie onablkssubst i t uhednwibh onerelratew netthoxy compounds

roups, a (.C2- l.kenyl grou I (&R&- A) al kynyl
8305 ,gg?néﬁ%gé:%{%?eei%%%agl ﬁfyo r oug%h om or one or
nore 20 substituents chosen from hal ogen atons and
trifluoro- nmethyl and linear or branched (d-C6) alkyl
and (Cl-C6)al koxy gro 2-represents either a

hydr ogen atom or omfe or h bsgituents chosen from
hal ogen at ons and i fHyoro et hyl, |inear or
branched (Cl- C6)al kyl andf"( C1-C6) altpyy, ( C3-C7)
cycl oal kyl, phenyl, gya acey yl, enzoyl ,
S(C1-C6) al kyl, (Ci1-Co6)alkyrstfonyl, carboxyl and
(Cl- C6) al koxycar bonyl groups, or a group of genera
formul a NR3R4, SO2NR3R4 o NR3R4, in which R3 and R4
30 represent, indepen each ot her, a hydrogen
atom or a linear or bran (C1-C6) al kyl or
(C3-C7)cyclo - 2 alkyl group, or form wth the
nitrogen atomthat bears them a pyrrolidine,

pi peridine or norpholine ring. The conpounds of

general formula (1) may exist in the 5 form of
tiny ed{iFR 2R 1S,2S) or erythro(1S, 2R 1R, 2S)

n represgsents the number 1 or 3,

R, represents either a hydrogen atom, a linear or
branched (C;-C;)alkyl group optionally substituted with
one or more fluorine atomg, a (C3-Cy)cycloalkyl group, a
(C3-Cy) cycloalkyl (C;-Cs)alkyl group, a phenyl(Ci-Ci)alkyl
group optionally substituted with one or two methoxy
groups, a (Cz-Cy)alkenyl group, or a (Cz-Cy)alkynyl
group,

X repregents either a hydrogen atom or one O mwWore
substituents chosen from halogen atoms and trifluoro-
methyl and linear or branched (C1-Cglalkyl and
(C.1-Cs)alkoxy groups,

R, represents either a hydrogen atom or one or more
substituents chosen from halogen atoms and trifluoro-
methyl, linear or branched (C;-Cglalkyl and (C1-Cg) -
alkoxy, (C3-Cy)cycloalkyl, phenyl, cyano, acetyl,
benzoyl, S(Ci1-Cs)alkyl, (C;-Ce)alkylsulfonyl, carboxyl
and (C;-Ce¢)alkoxycarbonyl groups, or a group of general
formula NRiRs, SO0.NR3;R; or CONR3Rs, in which Rs and R4
represent, independently of each other, a hydrogen atom

or a linear or branched (Ci1-Ce)alkyl or (C3-Cy)cyclo-
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racemates or in the formof enantioners; they may
exist in the formof free bases or of acid-addition
salts. Compounds of structure simlar to that of the
compounds 10 of the inventign_are described in patent
US 5 254 569 as anal gesics, diuretics,

a6 Eﬁ%&%ﬁVQQESforﬁne§£@ﬁttﬁé n§€g@§éﬂe§t%ﬁdthat bears
cer €br oprotective agents via a nmec anlsn1of action
diathe 2opivare sk o sl Pepried 1 e o URRIORA L e T1Ng -

i nvention shom1part|cular act|V|ty as 15 speC|f|c

i nhi bitors of th yC| ansp a d/or

R 2T Bn BTG Sk A br 8 a8 T o the
Rbrns ot hﬁﬁrédnamazj’aydrlog@s at om rmw’dierqafb@a?@d Wik 2 5)
a_20 process illustr l,o C

A BT it of % BPA he SEORRSParof ofnraCh p st
afn tireecComm Qﬁjﬁﬂﬂ&)b&ﬁ%ﬁlqmaQﬁnﬁ¢{ﬁn%ﬁ¢%ﬁ#@ﬂ %ﬁ#%ﬁ

m xture, in which RL and X are as defi ned above (wth
Rl other than a hydrogen, atom erfor d.wth an
SAMRABHEE ool BloFuBpEn atPylzhI BPu Ean Oge kbfacompounds
far mha Glhehdidrivi € ¥escZibeapriesepasent US 5 254 569

electrophlllc rou p, such as .a halogen
i%S as dEFTEF usfﬁ 1o St hods & nom%@ggtll%nts’

skiddetkdicd he S&fdatJSIETEhe apnsﬁr e cerpihoprot adriere  agents,
Cagpound§c$£n98HeE§lac qylQNl(éﬂenﬁ%sggeOQE@bﬁﬁgrs The

accordlng 0 an RSd Known' t o e skill he
arqmpdwrd%xfaﬁptéebynéf@@érl@m oYy PHTghCBeR¥ opRAAYALY 28

| d b 0k Ghr OpRE 8gE8PRY .o fl0t RAr Tk iWd he RinobbetetHanylatl
hydrogen atom and X as defined above, the diam ne of

rd Foffdd a (11), of threo or erythro relative
configuration or as a mxture, may be prepared via

%apgg%%%%nhgl%§ r%%%%r% ESPS&?&Z ﬁﬂUtanwﬂﬁxﬂl R; 1is
other than a hydrogen atom may be prepared via a

process illustrated by scheme 1 below.

Scheme 1

Coupling of a diamine of general formula (II) of threo
or erythroc relative configuration or as a mixture, in
which R; and X are as defined above (with R; other than
a hydrogen atom) is performed with an activated acid or

an acid chloride of general formula (III} in which Y
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15 The ketone IV in which P represents Doc may be
reduced to the erythro/threo alcohol (X) , the ratio
of which depends on the nature of the hydride used,
according to a method described in J.Chem Soc. Chem
Conmun., 1986, 20 412 413. The protecting group is

trheenrerseen ved acce e }]ilolfcsg] rd 5@511?0%'5 ¥y "ﬁalogen

m Xt ur S dfchl oo f'I uor oacetic acid
'Ettebna.m ﬁodalféaohab (@e)deglnﬁﬁusawf%u ne§ingn WiF cedmods

ghﬁévhy'@é'%gé dihenm ~peff ormedimsi ng a hal ogenat ed

erivative of fornula R1Z 25 and a base such as
pot assi um carbonate to give the functionalized am no
r@fegﬁﬁﬁtd oirOrgAded (Hihpouddsabtygenadel formula

nobu conditi o ccor
d@crﬁ“ﬁgd h %ﬂ’f’f‘ %gc ac@ﬁrggthetfo gfl érjetq'ffgi %@5‘% te
Thde |mk11119e©r esente @f‘rthydficazoausammlﬂ apdseparation by
t.r. Qe, e ral fornmul a
‘%w al ned 11&‘2“1 gt%:lﬁf%rre 2‘9%0%% IX) OH (XI)
OX11) (IX) Route B P- aoc (VII) For n=1 with R1=CH3

Xnas q&fﬂmeﬁl_ abever tdgagli am rc&_}é}f gesar and X as
formula (11) of threo ar er hro rel

Tt RPOTE or CHE SIRFRPE GF S HI %D berBBta ). of
agaedll ngrt oekguhes BrandtBveol ceifiea2 taih acoor demg a

Lo schere 3. 10 ASeording {9a" eHLepBockls kehame LY by

scheme 2 route A.

The ketone IV in which P represents Boc may be reduced
to the erythro/threc alcohol (X), the ratio of which
depends on the nature of the hydride used, according to
a method described in J.Chem. Soc¢. Chem. Commun., 1986,
412-413. The protecting group is then removed according
to a standard method, in a mixture of dichloromethane
and trifluorocacetic acid. The amino alcochol (XI) 1is
thus obtained, on which an N-alkylation is then
performed using a halogenated derivative of formula RiZ
and a base such as potassium carbonate to give the

functionalized amino alcohol of general formula (XII).

Finally, under standard Mitsunobu conditions, according
to a method described in Bull. Soc. Chim. Belg. (106),
1997, 77-84 in the presence of hydrazoic acid and
triphenylphosphine, the diamine of general formula (II)

ig obtained.
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defi ned above is reacted wi th benzyl hydroxyl am ne
hydrochloride in refluxing pyridine to give a m xture
of oxime (V) that is deprotected with trifluoroacetic
%OCFL, Ph OCH.Ph 1| 0o NN - 5, acid to obtain the free
amne (VI). Methylation of tﬁe pyrrolidine is
performed conven- tionallg.jnJgefluxing formal dehyde
and formc acid to 5 generate the conpound (VI1).
Finally, hydrogenation of this conmpound, catalyzed
wi t h pal | adi um on-charcoal, in al cohol i ¢ sol vent

‘ ' | ori i d*1 gads

to the diank erer &l (1), N dfng
to route B, [t he ket enseof formula (V) in

which P réprésents COREt and x o®ras defined *above is

reacted widh benzylhxgifgﬁianhne hydrochl orjde in

refluxing etharigf: o give a mxture of oximes 15

(M11), on ich is per{ornmed a hydrogenation

catal yze it a&ladiun}on-c arcoal in an al coholic

sol vent résenge gous hydrochl gric acid,
to give the Icarbamte Redticti on of thej{carbanmate
of general™ formula (11w Jh I'ithium al prnpu dri de
in a 20 ref Tuxing solvént shetmas et her Lgike e

di ani ne of general formif&'(11). Accordi fig flo scheme
3, the anin% al.cohol (X 11} is converted“Pnttoctie

azi de (Xrv) Jhe standard 25 M tsunobu

condi ti ~aceef ding to awmethod descri bed I n J.Og.
Chem, (64),},1999, 6106-6111. -Reduction of tihe azide

. i num hydrid

B s o x

W
O * ()

VIl

R, OM
(XIT)
=
X
S
1
R, NH,

(11}

For n=1 with R.;=CH; and X as defined above, the diamine
of general formula (II), of threo or erythro relative
configuration or as a mixture, may also be obtained
according to routes B and B’ of scheme 2 and according

to scheme 3.

According to route B, the ketone (IV} in which X is as
defined above 1is reacted with benzylhydroxylamine
hydrochloride in refluxing pyridine to give a mixture

of oxime (V) that is deprotected with trifluorcacetic
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in a refluxing solvent such as tetrahydrofuran gives a
m xture of diam nes of general fornmula (I1). 30 Schene
3 (V1) (XIV) - 6 The dianm ne of general formula
(1) of threo or erythro reéative configuration in
which Rl is other than a hydrogen atomand n = 3 may

be prepar vVia cess, | | ated b h 4

561 B 6 &5 B OAGC e T 1) Boo (30 1)
(I, R1=CH3) boc OHC (XVII) (XIX) (XX) (Il, n=3)
Gl ALI gD e t Raazgpape of; deneral S mkad Xboven-

In : resen , 1-di met hyl et hox carbon
gricoumlin per frsy Amar1%%%a%@%@Y¢$tﬁP&m# e to

gﬁé?@fbﬁfe of d MEBA GNnH Nw¥)-t et {2aEetfyl ﬁ?h}tbg@ﬁa&.on of
lamne) in an et sol vent uch}ié dieth

th t
SIS FUREHTt CFRCPIVRPOaNLRE PatREan § 0] V\/Irt%ra in
bﬁﬂzﬁlﬂ@h&ﬁﬁcOéogelﬁtahjﬁGﬂﬂﬂ|préé@ﬂ¢$ aﬁcaquQQSt@Eﬁro-

hod descri.be ?n ﬁéothDCh em., (éﬁgPlée 1998, 110Qa1

K m fture 0 of general fornula (XVIT11)
formula (I1).

According to route Bf, the ketone of general formula
{IV) in which P represents CO;Et and X is as defined
above is reacted with benzylhydroxylamine hydrochloride
in refluxing ethanol to give a mixture of oximes
(VITI), on which is performed a hydrogenation catalyzed
with palladium-on-charcocal in an alcoholic scolvent in
the presence of agueous hydrochloric acid, to give the
carbamate (IX). Reduction of the carbamate of general
formula (IX) with lithium aluminum hydride in a
refluxing solvent such as ether gives the diamine of

general formula (II).

According to scheme 3, the amino alcohol (XIII) is
converted into the azide (XIV) under the standard
Mitsunobu conditions, according to a method described
in J.0rg. Chem., (64), 1599, 6106-6111. Reduction of
the azide carbamate (XIV) with lithium aluminum hydride
in a refluxing solvent such as tetrahydrofuran gives a

mixture of diamines of general formula (II).

Scheme 3

OH N

{¥11I7) (X1v})



10 of erythro configuration and of cyclic carbamate of

general formula (XIX) of threo configuration may thus

be obtai ned. The carbanmate of general formula (XVII1I)

of erythro 15 configuration_.may then be reduced to

the erythro N-nmethylanino al cohol of general formula

('IXXI 2; 4 ané he- rﬁ&#?&l o%o?mméeQIE%dBEdﬁ sdehas erythro
i UM al tmm nu dride, in an ether so vent such as

tralraamm oﬁ@ﬂﬁngur@éthﬁ@enlﬂoo‘ﬁh%‘e]ﬁpé%lat tiFe @ngcThdhan a

hefdieedienpesat ihe. 20 Thengyythr gradohat ofaganeralcess

fornmula (XXII) is then converted |nto the erythro
iiftlerred @ B et 39l a (11) in which RL
represents a methyl group, in tw steps: the al coho
function is first convert ﬁ%lnto an el ectrophilic
group, for exanple a net Sl fonate 25 group, via
the action of mesyl chloride, in a chlorinated

sol vent such as dichl oronet paney, and in the presence
of a base such as triethyl gm ne,| between 0C and room
tenperature, and the electr phl Ic group is then
reacted with |iquefied anmoniafat -50C, in an 30

al cohol such as ethanol, in a ckesed pEdhym such as an
aut ocl ave, between -50C and rfon1tenpr

carbamate of general fornula { XVl eTythro
configuration may al so be depfotected ugifig a strong
35 base such as aqueo ot assi um hydr oxi de, in an
al cohol  such nob%t o obtaln t he cggrrespondi ng
amno alco A

hydrol ysi s Fi2
general for gi ves the t 0 ‘no al cohol of
- 8 gener ryul PH XX) . An N al kylati g
perfornedlﬁéF%g EU%alogenated deri vaty ve of f%? | a
R1Z, in which RL is as defined 5 above, but other than
a hydrogen atom and Z repihesents a haljogen atom in
t he presence of a base such

@/@OQ

CH,

| |

(XXIT)

{XXI)

!

(II, R,=CH,) l

(X1, n=3)
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pot assi um carbonate, in a polar solvent such as

N, N- di net hyl f or mram de, between room tenperature and
100C, to give the al kylated derivative of general 10
formula (XXI). This derivativye is then treated as
described with respect to thé aI cohol of general

f&!%@éﬁ&k TPﬁeCQEQ,?QHQS %BE%Q' ehormba &) in

r épr esen en atom nay be
priepat ed Bacom aepsapenhd ofd geﬁrerlal sty L thiop G ronyl

ﬁ%ﬁ}f ﬁt % §}Or £eerbemetl g martrgn 9@{:@@@&13&@1&%@ t uhed the
yl grou and in deprotecti t nltr
AT per‘Pgi ne%MFPﬁg, £(Q Dbl t?r "'zf% i r?gne_
agiedh i o) V\%hh af 20-Heemi §ohceﬂtsuubha$sbodmthyl beoimeate at
or_ Vi rogeno | ken r ,
pr @ ?abt‘r%// ‘?f/tl_’ H{ ?f’%@éﬂgﬁlgﬁegf%tnegt gglg SvlvlttuhWltf‘-l;ld che
dosdt Ebcdtoyde vetfa gecmnwdunﬂonmug@ndﬁié’lﬂﬂoraﬁﬂcafillr)g| RO a
V}ﬁgﬁﬂfcﬁldésefﬁgat 3n . wgomﬁtonzs@ﬁ N@reqw@, tme)g-
gener

conpounds o formula nay al so
obt ki nell siletiarenyokephfabPhg Otfh@@ra%@ﬁ c OEBH&Bun(a%’HI)

kye highpetds OEHHBQEuHaGHbﬂ Ca![kﬁd)rf&ifogbﬁt@myc (cl:&ﬂﬁama)tne aof

chiral "col.um tartin 30 chi
SR TR éPFﬁEilaby ol ¥Fn %Fﬁé’ r %“éfﬁ%ufagtnﬁrg 13%91 Thus

genesdafwsdul a (11) by using a chiral acid, such as
tartaric acid, canphorsul fonic acid, dibenzoyl -

tartaric acid or Nacetyll eucine, by fract| onal and

OPted ercenticalateecofstagnénal | Gerotila dilBYLEF 0 @bmEmyEhro

ﬁ?#% fﬁkfb§°|M§§t ehedl cgbol rEMpeedor tw a @l r &lrythro
il% |s accord to rfoute B or A,Sﬁt rein thlth%he

P R ot aPLf grREral (FOrmufasd R % g
addernat ioel ¥ shakdd nywirtind hevel rak al cidiniohm ofaluminum
agpetl, formia (ULLL o SEET do a8 cTISiE8lfoman,
between room temperature and the reflux temperature.
The erythro alcohol of general formula (XXII) is then
converted into the erythro intermediate of general
formula (II) in which R; represents a methyl group, in
two steps: the alcohol function is first converted into
an electrophilic group, for example a methanesulfonate
group, via the action of mesyl chloride, in a
chlorinated solvent such as dichloromethane, and in the
presence of a base such as triethylamine, between 0°C
and room temperature, and the electrophilic group is
then reacted with liquefied ammonia at -50°C, in an
alcohol such as ethancl, in a closed medium such as an

autoclave, between -50°C and room temperature.

The carbamate of general formula (XVIII) of erythro
configuration may also be deprotected using a strong
base such as agueous potassium hydroxide, in an alcohol
such as methanol, to obtain the corresponding amino
alcohcl of general formula (XX). Under the same
hydrolysis conditions, the threo cyclic carbamate of

general formula (XIX) gives the threo amino alcohol of
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prepared according to a nmethod described in
Tetrahedron Lett., (38) (5), 1997, 783-786;
Tetrahedron, (59), 5 2003, 1083-1094. In the chiral
series, the ketone of gengrglwfornula (I1'V) or the
chiral al cohols of general ormul ae (X) and (XI11)

pr a&gp)rdi ng to a nethod described in
ir%ﬁee%ﬁaa]ti ona LEL|(cj)aat ent’ application WD 03/004 468 and in

J. Chem Soc. Perkins Trans |, 1987, 10 1465-1471. The

RET hyrds PReERE NER Of: oenesal pEeFAUAS( XM ing MY B ogenated
prepar ed accordi ng to1 a nmet hod descri.be

in_ J.Og. ..
S Vats | o5, fgeuila 18981117 C%xghpﬂés ?%age“ned
foldwey iddusdtiade tien paepatadbgen atomlSaadndnireprefsents
conpounds _of _the inventiaon._ Th | emrent al
M g‘gslgﬁgleﬁ?seét%ﬁd e ‘I;C Cand” %%ec f atand the T 2°
atashival catomatenfi im t ke fialeot uresleprlct heuch  as
iﬂ%ﬁ&ﬁ%%ﬁﬂéﬁ. rhabrh £ Pf tde,compopnds obtabnedeu28 and
€ nunbers indicated in parentheses In the titles of
{IFE Eanplces 96 Ber eEpBnEHeviderd ideEHETivatr ol gRReral

aﬁorﬁﬁﬂea t a@%‘}ﬁ el V%ﬂtsat ;ﬁﬁrﬁlﬁd&?% cq(rjaoow%nnﬁm,ataaie as
phen "-" for part o e Wor and.t he
Lﬁ%ﬁ%’% N ser VRS er ety tBh?ndF&S?go%heoFi ngeneral
reakild t (st d be omitted if a line break does not
occur at that point, and should not be replaced

either with a normal hyphen or with a sFace.. 30
Ehﬂnﬂqupqumm$ouﬁa;Qeneral formula I} in which R:

-gggﬁéﬁﬁzergg or.0- M hib-Le@Rlt ¥k oR- pyay ol hdli pramheny! from a
nmet'hyl | -3-trifludrométhyl benzam de, hydrochlgoride 1:1 c
EOMPQUEE - Bhit 9ﬁn9rﬁﬂ(t¥a¥mléxyﬁ)m o] (’bﬁs yFmEFRy FPEN TS
%'fitlhe[gb/r Ea:?ﬂ i e%ﬁe@ﬂalmmyyl alies8i Buged 3bi@mymdthydf group,
tert-hutyl. 2-benz rrplidine- 1-carboxylate .
§35.115 ﬂﬁﬁ’lrf%SFgégginﬁﬁdr%&‘ﬁgg%?ﬁ nogph%/é&?eocﬁﬁggffggqne
diigspl védri redfpld ofithbsol ubeidérhagolagenk 35rnwpth a
odi um _hydr oxj are Jntg ed Qa1 a 1900 5
#1|\<4"$lound-rgbéc}tiforn)sg as(deéequib%?%g1 W ;Cﬁjl%rom Ve
hydrogenolysis, or an alkenyl group, preferably allyl,
followed by deprotection with a Pd®° complex to give a
compound ¢f general formula (I) in which R; represents

a hydrogen atom.

Moreover, the chiral compounds of general formula (I)
may also be obtained either by separating the racemic
compounds by high-performance liquid chromatography
(HLPC) on a chiral column, or by starting with the
chiral amine cbtained either by resclving the racemic
amine of general formula (II) by using a chiral acid,
such as tartaric acid, camphorsulfonic acid, dibenzoyl-
tartaric acid or N-acetylleucine, by fractional and
preferential recrystallization of a diastereocisomeric
salt in a solvent of alcohol type, or via chiral
synthesis according to route B’ or A starting with the
chiral ketone of general formula (IV) of scheme 2, or
alternatively starting with the c¢hiral alcohol of

general formula (XIII) of scheme 3.
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magnetic stirrer, and the mxture is refluxed for 16

hours. 5 After evaporating the reaction nediumto

dryness under reduced pressure, the residue is

diluted with water and dichforonethane, and the

aqueous phase is separated out and extracted with

di chl or onet hane. After washing the conbined organic

phases, drying over sodiumsulfate and 10 eva orating
Gftfe t hgcsolivenketmier pédugedeprbssipEine (FWsi digg” be

ﬁ%éﬂgféd‘%%éﬁ%ﬂ%ﬂ#”%bcgrﬂgﬁhggrQEBMrQBealhhcaédyﬁhedron
el ut'ing w_th a{n ure of eth cetate an er% (59)
H&ne, 18 ane of19&7cduc7t 6thu ottﬁagi ¢4n the?
fZUUBOflaBB mob4 1.1 Ehenyﬂbzﬁﬂyrsekndsnyhﬂnethem@ne of
Obe g Lert b

éy%q? 9$%&€3 ﬁiﬁg]orédﬁfbﬁ%nyﬁil %%g%hols of general
]fdkmnmaeﬂ(E)nenérﬁﬁiyﬂat@am:ﬁﬂﬂﬁmﬁparﬁd4@Qcﬁ¥dbﬂ9at0 a
qugh & (Bif %Q‘%%teﬁlfkﬂorﬂ@ggfﬁgt%zgl' I13<slten1: application

oronethane are Introduced into a m round-
B tQAvED & 145k i Pped- GRER- 5Oﬁagﬁ§ﬁfén§t e r8e, Tand =87

tf@%ﬁ“?@iﬂe'Tﬁesﬁéfﬁﬁgr$9£eﬁlﬂéubﬁ Enk@aMm formula (XVI)
tenperature. 25 ﬁwter ev oratlng

eact i nmedi u
(8 3r PResBTGRAERD rATRRE SUrE, PREPasi SR Toe in
dr lated aidd. agqieous SannﬂNBa ek i Thf or onet hane, and
t he agueous phase is separated out and extracted with
di chl oronet hane. After washing the conbi ned organic
phes esxampyéngtbaer foddiowm BOl st faite Bhe Byaperatrifg of

t$en§$ﬁ¥fnbfu%ﬁ?@é&ﬂ&@egf @Qﬁﬁ%Hw%mﬂfﬁhre@hgu%lb&ental

pur i by col um chroma aphy on SI ca gel
SATIRPM TP D ARkt GPE IR %ﬁl hN@Roﬁ?ﬁ “the HPLC
g hanokhi3%14 gohimar odustiamne g aumcﬂuﬁes and the

éé N@th{l- yrrolldlnxﬁ%(ﬁwgq¥I%ggﬁﬁggugbtalned

phenyl (2- pyrrolidinyl) et hanone -

The numbers indicated in parentheses in the titles of
the examples correspond to those in the first column of

the table given later.

In the compound names, the hyphen “-” forms part of the
word, and the underscore mark “_” serves merely to
indicate the line break; it should be omitted if a line
break does not occur at that point, and should not be

replaced either with a normal hyphen or with a space.

Example 1 (Compound 1)
Threo-2-chloro-N- [ (1-methyl-2-pyrrolidinyl) phenyl-
methyl] -3-trifluoromethylbenzamide hydrochloride 1:1

1.1. tert-Butyl 2-[[(benzyloxy)imine] (phenyl)methyl] -
l-pyrrolidinecarboxylate

8.8 g (31.36 mmol) of tert-butyl 2-benzoylpyrrolidine-

1-carboxylate and 5.6 g (35.15 mmol) of benzylhydroxyl -

amine hydrochloride dissolved in 100 ml of absolute

ethanol and 35 ml of 1M sodium hydroxide are introduced
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O benzyloxine in 4 m of a mxture (1/1) of formc
acid and aqueous 37% f ornmal dehyde are introduced into
a 50 m round-bottonmed flask equi pped with a magnetic
stirrer, and the mxture is_refluxed for 16 hours. 5
After evaporatlng the reactidn medi umto dryness under

&%‘}%Ced el rto*h%c{ 63 dYsnd P ?gggked UGAUSh a
hi & and" di'¢hl oronet hane, and e aque us p ase is
smxmm%umﬂi(ﬂﬂlnmai,exﬁﬁabté@emnthﬂﬁ@ﬁﬂ0F§neFﬁ§ﬁ€XEd for
Aft g1, washi ng the conmbi ned organi c phases, drying
over sodium sulfate and evaporating off the sol vent

under reduced pressure, the residue is purified by
%@ﬂéﬁ1éﬁﬁé&%ﬁtiﬁ@r@EQYr@acﬁhth&ﬂﬁﬂum(ﬂ@ﬂdﬂgmﬁﬁﬁhu&der

mxture of  di chi oranethane, and; e banels $5:h 92c8:Okna

bﬂcﬂ%ﬁﬁ@ﬂeﬁhanarcﬂndhuhé)aﬁm&w¢$nphhyeanﬁneemaggtgd out
eggﬁe%ﬁgd QA. tgyéh P&ﬁé?%éﬁé”yhktego washing the

anone benzy oxi nme dissolved in a mxture
@fonmrmd ofrgthanaphases 103 168 2XeRYEPOEHMoPHE [aErg and

a- h@ of rd@%epal padsutren- th
éﬁﬁ%%%gl m%%cﬂh@-§@P$@ﬁ th@epT r b e

are placed in a sk under a ni trogen
afosPifereS PHELE e8gert Qﬁiy ékﬁp Y drdg&atica

%%1at rays phieiee msalmmﬂuf@ros bouys. aAétet:ef rhtleciyng o-
ff the catalyst and evaporating the filtrate under
ﬁaaﬁﬁaa pressure, the residue is diluted wth aqueous
annonia and di chl oronet hane, and the 30 aqueous phase

% QBEu@Ed xt ractedbMdihefi GOl grONBbhANBE an
r washi ng

e Co |ned organi ¢ phases, drying
dmdr sodi um sul fate and evaporating off the solvent
under reduced pressure, 0.54 g of product s thus

Sride SR} 7 TR Tk R, O DAt oxtind ©

Thr ep- 220h|ﬁmolb+[dﬂ.rﬁﬂﬂngﬁ%yﬂetﬁyudjbeuhp@ﬂnywyamlno -
(phenyl)methyl] -1-pyrrolidinecarboxylate dissclved 1in
400 ml of a mixture of 30% trifluorocacetic acid in
dichloromethane are introduced into a 500 ml round-
bottomed flask equipped with a magnetic stirrer, and
the mixture is stirred for 4 hours at room temperature.
After evaporating the reaction medium to dryness under
reduced pressure, the residue is diluted with agqueous
ammonia and dichloromethane, and the agueous phase is
separated out and extracted with dichloromethane. After
washing the combined organic phases, drying over sodium
sulfate and evaporating the solvent under reduced
pressure, the residue is purified by column chroma-
tography on silica gel, eluting with a mixture of

dichloromethane and methanol.
4 g of product are obtained.
1.3. (1-Methyl-2-pyrrolidinyl) (phenyl)methanocne

C-benzyloxime
1.2 g (4.28 mwmol) of phenyl(2-pyrrolidinyl)methanone
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phenyl met hyl [ - 3-tri fl uoronet hyl benzam de hydr o-
chloride 1:1 - 12 0.54 g (2.84 mmol) of

[ (1-methyl -2-pyrrolidinyl)- phenyl)nethylam ne and
0.41 g of potaSS|unlcarbonat dissolved in 7 m of
dlchloronethane at 0C are plgce in a 100 n

AT A P (9 aopfkh(pe°T P17 BESRBERSC Acid
Tamilﬂ aroedutr | B Gor brenhyfibbrndey| axhl dimtdediasd| va§e @
Hﬁé de%%gkgﬁﬁgetg§9§k'Se@@ﬁﬁﬂe@”@m&h@ %!Xhﬁgﬁetlc

hour s at romntemmrMUre 1%
rséiaéftre@n A he TEG AR 6P i XH Ueart Gt 6 houTs .
di chl oronet hane, and the aqueous phase i s separated

out and extracted th di chl.or onet hane., After hi
P& ST SRR O FANF B pAEEES 0% yiSTy BV eF° %d%’“g@é uider
sWchater] apflesevappr ahiengrad fdud el soldidntt aghdet th edgeedus

pressure. ?%(ged%%h&%%o%%ha%ﬁour&gaeghgy LRI phace is

on-silica n1xture
Ga‘emhrcaiﬂe(ﬂotrm:tm exdrageedandrh dig i#gr@fnethane After

n 052 IO Qb {da et 2 pyssoL) didyihg 30er sodium

3-trifluoromnet hyl benzamni de are hus

t@j arrq%. SVBPOAACHTISs B 5sbPFedI YR WY of educed
h| tgg e dae 0.11N @ulrggugd oigyh%tﬂmﬂgm chroma-
chl ori in propanol are. added an e S
qﬁht@@ ﬁﬁaéFareaﬁhed Prastide Th %r e?hﬁ&%E%é of
rdiadide rtdre ttadnareargf methiersol vent. After trituration
0.10 g of hydrochloride is finally isolated in the
formof a solid. Melting point; 96-110C. 30 Exanple 2

(G aumf Drodufiterzr ol di chl or o- N-[ ( 1- net hyl -
2-pyrrolidinyl)phenyl met hyl ) benzam de hydrochl ori de

: 975 g (4.

ﬂhém,ﬂﬁ%;%§qhxﬁﬂ%”Rﬁéggi349nyl)phenyl)methylamlne

1.05 g (3.56 mmol) cof (L-methyl-2-pyrrolidinyl) -
(phenyl)methanone O-benzyloxime dissolved in a mixture
of 20 ml of ethanol and 10 ml of 1N hydrochloric acid
in the presence of a spatula-tip of 10% palladium-on-
charcoal are placed in a Parr flask under a nitrogen
atmosphere. The reagents are placed under a hydrogen

atmosphere and stirred for 8 hours.

After filtering off the catalyst and evaporating the
filtrate under reduced pressure, the residue is diluted
with aqueous ammonia and dichloromethane, and the
aqueous phase is separated out and extracted with
dichloromethane. After washing the combined organic
phases, drying over sodium sulfate and evaporating off
the solvent under reduced pressure, 0.54 g of product
ig thus obtained in the form of an oil, which is used

in crude form in the following step.

1.5. Threo-2-chloro-N-[{(1-methyl-2-methylpyrrolidinyl) -
phenylmethyl] -3-trifluoromethylbenzamide hydro-
chloride 1:1
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acid, 0.639 g (4.73 mmol ) of hydroxybenzotri azol e and
0.906 g (4.73 nmml) of 1-[3-(dinethylam no)propyl]-3-
et hyl carbodi i m de hydrochl oride dissolved in 50 m of
di chl oronet hane are introduged into a 100 m round -
%ﬁ bottoned fl ask equi pped With a nagnetic stirrer.

m xture s left -at ropmt e-f - 34 _
R st 02055 (TS oty of e yLe2L el ddinyl)
[temmt me - loywimst | dipdy| ) phknyd ) of nerdhAg e carbonate
ﬁqi%ss%l\(%éi i1, 29 mh of diichhenemmihiang ist Soeddgdeapdaced

he mxture 1s left at roomtenperature overnight.
Aft er? hyd@loMmyzi F@UWHIX P& @ and gt ut iHgSH t f -~ PHoregen
Rete! hang, tdgaquepuscphase 7s csepéz atednoot)  of

and Is extracted wt i.chl or onet.hane, , Af f,¢ :
RS IR e oo R T B o e e g b gpived in
sodilumosuld atlel aiehe evapor dtsi ngdoed tanel sbheermixfides is
redyc ressur t [ ' ified by colum

c]‘ner o o&grlapﬁly%%ns Sl irccgo‘%%ge , ée uﬂtq‘l%n% with a mxture

of dichl oronethane and 15 nethanol. 0.19 g of oily

Rduct i s phhal pedc (T s PEodueh yksqadi sellvedwabe® and
few nl of 2-propanol 20 20 m of O 1IN solutiogegf

OGP Ao 34 257 PAREPU Bhadteas SREER
rﬁ%?uéftkacg@acaﬁﬁﬂﬁt&?ohh@d?methdneedAﬁk&ssuwgshhng the
order, to reduce, t volume.of . _th I A

BT SR 0 GPaTe hydi ek ar SHE Foormappyeate and
iwmmé: imy tdet fionen eblaesdl idder5rRBUERAgPPEERALYE, the

-, - 0. ( ) R

AN e T ITAY, N P
zedhl oed3-ing f Wabhondt hy Bersanm e fi’l ’{g@ prgthane  and

tﬁgghgﬂgnﬂ eryt hro- 2-[ hydr oxy(phenyl nethyl]- 1-pyrro

i di necarboxylate 3 g (10.89 mmol) of tert-butyl
2-benzoyl -1 - pyrrolidine-

1160 mg of threoc-2-chloro-N-[(1-methyl-2-pyrrolidinyl) -

phenylmethyl] -3-triflucromethylbenzamide are thus

out

isolated.

This product is dissolved in a few ml of 2-propancl,
6 ml of a O0.1N solution of hydrogen chloride in
2-propanol are added and the mixture is concentrated
under reduced pressure in order to reduce the volume of
the solvent. After trituration, 0.10 g of hydrochloride
is finally isolated in the form of a solid.

Melting point: 96-110°C.

Example 2 (Compound 2)
Threo-4-amino-3,5-dichloro-N- [ (1-methyl-
2-pyrrolidinyl)phenylmethyl)benzamide hydrochloride 1:1

0.975 g (4.73 mmol) of 4-amino-3, 5-dichlorobenzoic
acid, 0.639 g (4.73 mmol) of hydroxybenzotriazole and
0.906 g (4.73 mmol) of 1-[3-(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride dissolved in 50 ml of

dichloromethane are introduced into a 100 wml round-
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car boxyl ate di ssolved in 110 ml of tetrahydrofuran at
35 -70C are placed in a 250 m three-necked fl ask
equi pped with a nagnetic stirrer, under a nitrogen
at nrosphere. 29 m (43.58 m*ql) of a 1.5M sol ution of
di i sobut yl al um num hydri de i i tol uene are added

ropw se emxture is lett,f at. ¢ /0 and o
- O% OlT{ehde ;f[ g%gr attre élesd a‘%ﬁ%\kﬁegﬁ[t oaglﬁggitc 0 S—%b%%_TheT =
miixttoree i $st Hewt thy ditol yeed damEsgIYFSM ERT50 i mefutes,

hanofl, At ager gthnget Re1L0ack 0B 1A hiyn ¢ puReaeT ) -
:Bgﬁggdééprgsﬁ?%,?ytﬁg Tear Bet i1 adp res V\Lthleph iy

sedhTydrliaeniad adanacHved| drone? Mhe Cfarfdt HheCEleoee e 18
plhipeel kLsdsepaeat gdxouteands exte@ct et wiridoem temperature
di chl orgnet hane. After washing the conbi ned organic
p&Ses 9" thyi ng over sodium sul fate and evaporating
of f the solvent under reduced pressure, 2.8 g of a

metyre g@i %lc% coptai njng, 10 the tertzButyliiuting with
erytehro- [i y ?’oxy phenyl fret hyal - .
Tiprootand e b oy aa@iehast BRese sbFefeRrEabBfaPHEd 2Nd

whi chyproduely iwiUsediich1Grierie dham® | natberf aldsmimy the
step.. 15 3.2. FErythro- hengl@gzﬁ:‘\%rrol i di gafl?nmst ?ngl and
I i -CEHE H PERAFET 21989 WP Y S bt SRR Mbaty e
erdurertZ s Oxyhe solvent under reduced pressure, the
henyl met hyl ] - 1-pyrrol i di necarb j L v [
R of® 7BERT T BFaG R ST SRl R e ST off 112 o2
tgelf,| uefloadets cwachd ar enpkizieee iof a PehiAramarigne and
Lhaped flask equipped with a magnetic stirrer, and

the mxture is stirred. It is left at roomtenperature
for 2 hours. 25 The reaction mxture is evaporated

wdey o esluced v pihessile.ib dbafidedi xture contai ning
eryt hro- phenyl (2-pyrrolidinyl)net hanol

trifluoroacetate are thus obtained, which product is
useid: | predude fier nigssotihed f dnl ewi Agwstmdp.of 2-propancl,

20ml of a 0.1N solution of hydrogen chloride in
2-propanol are added, and the mixture is concentrated
under reduced pressure in order to reduce the volume of
the solvent. After trituration, 0.19 g of hydrochloride
is finally isolated in the form of a solid.

Melting point: 155-162°C.

Example 3 (Compound 3)
Threo-N- [ (1-allyl-2-pyrrolidinyl)phenylmethyl] -
2-chloro-3-triflucromethylbenzamide 1:1

3.1. tert-Butyl erythro-2- [hydroxy (phenylmethyl] -
l-pyrrolidinecarboxylate

3 g (10.89 mmol) of tert-butyl 2-benzoyl-l-pyrrolidine-
carboxylate dissolved in 110 ml of tetrahydrofuran at
-70°C are placed in a 250 ml three-necked flask
equipped with a magnetic stirrer, under a nitrogen
atmosphere. 29 ml (43.58 mmol) of a 1.5M solution of
diisobutylaluminum  hydride in toluene are added

dropwise. The mixture is left for 2 hours at -70°C and
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30 3.3.
Erythro-(l-allyl-2-pyrrolidinyl)phenyl)nethanol 5 g
(17.16 nmol ) of erythro-phenyl (2-pyrrolidinyl)-

met hanol trifluoroacetate, 9 g (43 mmol) of

pot assi um carbonate and 1. 8% (20.6 nnDI) of allyl

b[Ir om g:e 35 d| ssol velolS i g%)u?gd oftdac?{ s trdd e 3. The

ace roun ott omed eqU|gped MAth
anwa‘gn@tl gs sthenerhym}f'ﬁ%ﬂ nicRFieusd st viEBd 2R ™1 of

RO LeMPer UL e <fabolache g{%hé ﬂé%cf{éﬁrmlxture under

eva orating the reaction nediumto_d
FHESTTHEE - t He® r BEF HORS NPt , 3“’115 &a’e SwsTo-
AV & ansh i ghd o OFR1 baseethatde! hendqueeuscpkase ihase

separ at ed out. and extr cte h .di chl.or
eﬁegaﬁﬁgﬁén '?Ee ga S&Sanﬁr% agggﬁﬁgg%mEthane
(AﬁﬂeﬁOd&@hinguthat@qmminadnmrgﬂmn@ phéisehe §§yv@gtover

unQEHH{e%HE%QtepQﬁ§§U & BQ%Kl%. qy?f'%h%“ré$l§gn@ylnnder

5tumm cRroma- tography on silica gel, eluting wth a
niedumest opredetit or ndt Hars @dmhaéwaﬁorﬂala}én cpngagping

EEHE xtur ecé‘qutkﬁljt@llng er y trﬁ(rt@rr@-ﬂal teyldroxy (phenylmethyl] -

2-pyrrolidinyl) hen I are thus obtajned I d,
ér;Hivﬁl”r%ﬂ[l(Cil%ﬁcF%ﬂf SRR TD! PR EFpreny T itet RYT] ~ fé‘me
afiitth Brddgct5.i36 aeed) ief crude form in the following
erythro-1-(allyl-2-pyrrolidinyl)- phenyl)nethanol and
%R (6.07 mol) of triphenyl- phosphine dissolved in
15 m  of tetrahydrofuran are introduced into a 100 m

fre e'ﬁﬁﬁé&ﬁgg e pped, 20 1y ReFRAST i grifluoro-

stlrr nder- a n trogen atnnsphere of a 1M
Mlﬂléﬁﬁﬁﬁt%ydra20|c acid in benzene (6 nnDI) are
aflded. Asgdtigbiof b9 gdr{-GubyIMmelrytefo-2- [hydroxy-

d@%ﬁ@aﬁ’“ e e e P
heatetrat HOC Ffor rlb hofur s3ichldmpeiGthamsin)d of30 ml  of
trifluorocacetic acid are placed in a 250 ml round-
bottomed flask equipped with a magnetic stirrer, and
the mixture is stirred. It is left at room temperature

for 2 hours.

The reaction mixture is evaporated under reduced
pressure. 5 g of a mixture containing erythro-
phenyl (Z-pyrrolidinyl)methanol triflucrcacetate are
thus obtained, which product is used in crude form in

the following step.

3.3. Erythro-(1-allyl-2-pyrrolidinyl)phenyl)methanol

5 g (17.16 mmol) of erythro-phenyl(2-pyrrolidinyl) -
methanol trifluorcacetate, 5.9 g (43 mmol) of potassium
carbonate and 1.8 ml (20.6 mmol) of allyl bromide
dissolved in 50 ml of acetonitrile are placed in a
250 ml round-bottomed flask equipped with a magnetic
stirrer, and the mixture is stirred at room temperature

for 16 hours.
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tri phenyl phosphi ne are then added, the m xture is
stirred for 30 mnutes, 0.6 m of water is then added
and stirring is continued for 6 hours. 30 The

resulting mxture is hydrqjﬁﬁpq_mﬁth IN hydro- chloric
acid and diluted with chl oroform The aqueous phase

s hast L edo WL I, QqpROUS BIIORLA AN, BXH8Chedhess under
several tines wth chlloroform™ After_ washing the
cethiqestl prgasiicephases, rekidug oFerdislBliasn $iFRaguecus

angh 3 £VARQT aliichd Hndch@rsol Ve underagiedigedphase is
pressure, 1 g of_an orange-colore%égbbfcontabnlng

4R Yad ity and eFFFRFFERnyEFp TREERVR S antid €
iﬁ?éﬂﬂl'fﬁﬁb d%&ﬁ&he@r?gg@%i&SphaedsLnd@ymdg boem ispdium
t 0 oW step. - . .

ARG [ LI E Ay Pl T o g Sp syt pypfiex educed
e caree 3- tthief | nes bdee hyl hepramifdedAcbyr digigiup chgoma-
e .. ; _ o ot
HEEELe LN D EIADL ety SLAKUI0 At 00t

Ziipyrratdnet AN ery DeEan ] ani ne, 1.13 g (4. 62 mol)

of 2-chloro-3-trifluoronethyl benzoyl chloride and

0.64 g (4.62 mml) of potassi um carbonate, 20 of .an
didl thdt Glystdll MEedidife obtRAf e "Wel ﬁr}‘%’&%ﬁ&qﬁtlralalﬂ'

m—}?Miﬂﬂi}E}WI@ﬂ) fetmorincadd thus obtained.

3- (Ami nosul fonyl)-4-chloro-N-[(S)-[(2S)-1-nethyl -
2-pyrrolidinyl](phenyl)nethyl]benzam de hydrochl ori de
1 M 1Edthrdt hill - 2]y behzyiosgd) i ¢ o} prlesyy hepeipy L] -
1-pyrr§m%ﬁ%pecarboxylate 1.36 g (5.5 mml ) of ethyl
2-benzoyl -T-pyrrolidine- carboxyl ate _dissol ved

- Jof Jet(Rafél Tarl) 20T REVEHECS “i(ﬁtl&}’é'fc@yrﬂmﬂd?i%yl)'
r batdonme1 | aske eguspped @.tly ammaynetot stiiphemyl -
pﬂgép ﬁ%g'%gsso Ll Renzyl o o tetrahydrofuran are
introduced into a 100 ml three-necked flask equipped
with a magnetic stirrer, under a nitrogen atmosphere.
6§ mlL of a 1M solution of hydrazoic acid in benzene
(6 mmol) are added. A solution of 1.09 ml (0.56 mmol)
of diisopropylcarbodiimide in 10 ml of tetrahydrofuran
is added dropwise to thig solution. The mixture is
heated at 40°C for 16 hours, 1.3 g (5.06 mmol) of
triphenylphosphine are then added, the mixture is
stirred for 30 minutes, 0.6 ml of water is then added

and stirring is continued for & hours.

The resulting mixture is hydrolyzed with 1N hydro-
chlorie acid and diluted with chloroform. The aquecus
phase is basified with aqueous ammonia and extracted
several times with chloroform. After washing the
combined organic phases, drying over sodium sulfate and
evaporating off the solvent under reduced pressure, 1 g
of an orange-cclored oil containing threo-[(l-allyl-2-
pyrrolidinyl)phenyl)methyllamine is obtained, which

product is used in crude form in the following step.
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hydr oxyl am ne hydrochl ori de are added and the m xture
is refluxed for 12 hours. After evaporating off the
sol vent under reduced pressure, the residue is taken
up 25 in ethyl acetate and th organi c phase is washed
wi th saturated sodi um chlori’dé solution, dried over

| fa
R e L R 2 pé}ﬁﬂﬁlit%?%vﬁiﬁ%ﬁ%ro i
pur|f|2ﬁthkgquﬂ1nwnﬁﬂu@ﬁﬁﬂ@ﬂﬁ%&ﬂ%ﬂ%ﬁﬂ%@@|ca ge
Xrﬁ’]t hoa tt?@ gtrzstceaeref sidylipeet ake @E\éﬂ'nple 1.5,

roduct are obtaln% % 11v1

atrwcrtl(nsa 2&{%@) Jarﬁno ’ghé%ymﬁethw Pt reo-[{1-allyl-

45&?&81fhﬂﬁyﬁmﬂﬁéﬂ&fmmé&ﬂyﬂeﬁﬁwﬁe[pmemyl935(4.62 mmol)
(2-pyrrolidin met h car ba 56 (4, ml.) of
éﬁhyl %(?E%&% T%X§5+%i%%fomegﬁyfbenzoy9 cﬁ§o§HEE and
phe:’rwlgretthydsz ]mrpqlr obfdpneaasbmylcaat@cm’a@a nt2ddogeat an
|nto qgg 8 4 N hydrochloric acid

% atrar:L n%si .1 10% pal I adi umon -

Pkluﬂnﬂwnnﬂnus;k&ﬂk&ﬂ%ﬁ@-the ntxture is placed under
a hydrogen atnosphere for 7 hours. After filtering

of f the catal yst and evaporatlng the 5 filtrate under
rERTERE f eSAUTRUIhe! kesi due is diluted with aqueous

m%m%@tm@{mmmhdﬂhe 2 squeoust phlase i s
separa u
Bty & nee oo e oy P i ae

ani C ase

ONEI sodluntsulfate and evaporating the 10 solvent

under reduced pressure, 1 g of a mxture conprising
ethyl (S)-2- [(Sz antno(phenyl)nethyl]

¥ pyr B rieT PR Y o HE &R N ST pHeR Y L -

(2- pyffiﬁyﬁkdmdaiﬁgéa%&§ harmte is obtalned whi ch
product “i's used in_cru forntln t he foIIo t C
P 56 39 [ (83 (351 {1 K4 {2 pyr SP Y 1) FIRE e
reiipddaraie  dissolved in 30 ml of ethanol are
introduced into a 100 ml round-bottomed flask equipped
with a magnetic stirrer, 1.75 g (10.96 mmol) of benzyl-
hydroxylamine hydrochloride are added and the mixture
is refluxed for 12 hours. After evaporating off the
solvent under reduced pressure, the residue is taken up
in ethyl acetate and the organic phase is washed with
saturated sodium chloride solution, dried over sodium
sulfate and evaporated under reduced pressure. 1.85 g
of a yellow oil are obtained, which product is purified
by column chromatography on silica gel, eluting with a
mixture of ethyl acetate and cyclohexane.

1.56 g of product are obtained.

4.2. Ethyl (8)-2-[(8)-amino (phenyl)methyl]-
1-pyrrolidinecarboxylate and ethyl [phenyl-
(2-pyrrolidinyl)methyl]}carbamate

1.56 g (4.43 mmol) of ethyl [(benzoyloxy)imino]-

phenylmethyl-l-pyrrolidinecarboxylate are introduced

into 40 ml of ethanol and 8 ml of 1N hydrochloric acid
in a 250 ml Parr flask, 0.15 g of 10% palladium-on-
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g (4 mmol) of the m xture conprising ethyl (S)-2-
[(S)-am no(phenyl)nethyl]-1-pyrrolidi necarboxyl ate and
20 ethyl [phenyl (2-pyrrolidinyl)nethyl]carbanmate
di ssolved in 20 m of anhydrgus ether at 0Cis
introduced into a 100 ni rdund- bottoned fl ask

ui Mﬁth [ 0

P enner o0 B 2T SR i af G er 2
[EV7craafaticadel satamemﬁtﬂ%vﬁ Jeuift 25 the mixture is
refluxed for 5 hours. After coollng, the m xture is
successively treated with 0.8 m of ter 0.8 m_of

PERRSodF LT RYEPEXIUS ahde Ko TV evapPTat g the
failiterd g didaughe et dd eprébeutd ) tthéeresudue is diluted

caoncentrated under reduced press d
Jbit ruﬁﬁ%?P%gg)aT@P?ﬁﬁﬂf?%ﬁ g7 §Eﬁaﬁ% ch %%ﬁ%fggﬁgghythe

enpsidica else eliwt i raa@pmrtarteai mOﬂattur endf ¢xthleted3swith
@&%ﬁ%@ﬂ@lﬁ%m /K Aqu @@m@h% Qo 1% eRf orﬁanlc

pro 'S obt ai nedim the fofmof a yellow oil.
PrEmAsosUry bry| pvarc ﬁpélﬂymr\pqt{@at[e( 2%jd | eHgPRyREING the
ZSOQWé'er | difydd (phenydadrethybtibenpzam deg- 38 a mixture
hydrochl oride 1:1 According to th? proceg e d §cr| eq]_
ISP 2, StA¥ting W hZ0.l1F Wﬁ F‘Y
ls)pﬁrrﬂo](ﬁﬁ)necla(%boxylateh and | ethyl [phenyl—
t py{.rolidi pheny. yl ] _a g
e s e YA
c;a:rdaimhu msjezsl‘qctirmMIMdQJefOJG“ 085 rgle( dep.

hydr oxybenzotri azole and 0.14 g (0.63 mml) of
4- chl or o- 3-sul f onyl benzoic acid, and_ after rk up and

gurd £ i Ce?ioh(y) cHrdtrktBgr a?pmb’%l‘rPls%ql%fbﬁé“g]éP SHth a 10

gradleﬁgt 1yaﬁ@hk9ronethane and nethanol .12 g of
osulf hl or 29)-1-ne -

ﬂyr?ol |WVP§? yI%ﬁeﬂﬁgTﬁTé§1 % lzsm'gbt 2(s) -2-

Thi® famoidiee(phesnydi )ss hweld -|:In—pey1fmxl lﬂlruicﬂlpﬂmp]aﬁeﬂ , and
ethyl [phenyl (2-pyrrolidinyl)methyl]carbamate dissolved
in 20 ml of anhydrous ether at 0°C is introduced into a
100 ml round-bottomed flask equipped with a magnetic
stirrer, under a nitrogen atmosphere. 0.8 g (21 mmol)
of lithium aluminum hydride is added portionwise and

the mixture is refluxed for 5 hours.

After cooling, the mixture is successively treated with
0.8 ml of water, 0.8 ml of 15% sodium hydroxide and

2.4 ml of water.

After filtering through Celite®, the filtrate 1is
concentrated wunder reduced pressure. The residue
obtained (0.7 g) is purified by column chromatography
on silica gel, eluting with a mixture of dichloro-
methane, methanol and agueous ammonia. 0.12 g of

product is obtained in the form of a yellow oil.

4.4. 3-(Aminosulfonyl)-4-chloro-N-[(S)-[(28)-1-methyl-
2-pyrrolidinyl] (phenyl)methyl]lbenzamide
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15 20 m of a 0.1N solution of hydrogen chloride in
2-propanol are added and the m xture is concentrated
under reduced pressure in order to reduce the volune
of the solvent. After tritgfatlon 0.09 g of
hydrochloride is finally i Slated in the formof a
?Qghgéﬁﬁ%ﬁcjhlorl Ithg poi nt: 165-170C. Exanple 5
E@ﬁmﬁungammoKM£mgmma¢Fﬁ meteisprizasy r il | FRyELe 2
Ll - 5 é' u 508‘§th51 engam g 5)29 (25) - (1-
roéﬁ%%e %?%%. ° { é Q P
errey:tmrlcrz[-azrwlpnr@ﬁm hﬁns]lnletﬁwlr]owm%fe 0.12 g

C hoxyhat® 2. 908 (1i-G3nmelinethyebiiho) propyl] -3-ethyl-
reo hydr oxy

AL HYMRR ¢ oBVgF%E%%\PBE)Q?P at & G548 vel® 1 2 188°H  ©F
q{ydﬁcﬁtﬂadrtyﬁmfwmeat OEndre m.dcedyin &0 5@5) mhol) of

rou k equi t i irrer
qﬁﬁa%r é% fon éb gggl&n %?%.qgggga ﬁ%%%)ﬁ% and
twmmdmimpmechnqmasomphm en s@idticen eelagvith a
%@fgé %@ ddaeh%el:aﬁ@@hgﬁs addedme2nthol, 61724 g of

azl dodi car box Iate a dded ropw se
qm@%u& I@fi)s-ﬂsﬂmr%% [ o9 hLE?@ %Nm%%wﬁ%%-
W@qﬂﬁﬁ ]actgteéhﬁp dthey T i i de t BKerbtal®ed up
i'n ethyl acetate e organi c phase is dried over
sodi um sul fate and evapor ated under reduced pressure.
Jihgsotradue8|due ai esobradngd, andear anlpupff iZedprgpancl,

L Rt 2Py by 9 Ehuditn e, 2ARAN, licride in

acet ate.
et yettwandhz inde( ) y¢he nuxture is concentrated

L1%%%yrfé@u9@@?§§é§§ﬁ¥éaiﬁl@gﬁekrd§hréﬂF$énQ@e Ycdume of
r ro-| rrolidinyl)p

A OLIG ( DA 4% BT BREFPER BDd) B Rty Se
i S5 Pl @CEDy | Ne@batidd of n tehhe ahydn cbfiranwhita s_@l)lcm
tﬁgfﬁing point: 165-170°C.

Example 5 (Compound 5)
Erythro~4—amino—3—chloro-N>[1—methyl—z—pyrrolidinyl]-
(phenyl)methyl] -5- (trifluoromethyl)benzamide
hydrochloride 1:1

5.1. Ethyl erythro- [azido {phenyl)methyl] -1-pyrrolidine-
carboxylate
2.9 g {11.6 mwmmol) of ethyl threo- [hydroxy (phenyl) -
methyl] -1-pyrrolidinecarboxylate dissolved in 150 ml of
tetrahydrofuran at 0°C are placed in a 500 ml round-
bottomed flask equipped with a magnetic stirrer and
under an argon atmosphere. 4.57 g (17.4 mmol) of
triphenylphosphine and 35 mmol of a solution of
hydrazoic acid in toluene are added. 2.74 ml
(17.4 mmol) of ethyl azidodicarboxylate are added

dropwise and the mixture is stirred for 24 hours.

1N sodium hydroxide is added and the mixture is taken
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necked flask equi pped with a magnetic stirrer, under
argon, and a solution of 1.17 g (4.26 mmol) of ethyl
15

eryt hro-[azido(phenyl) methyl s 1-pyrrolidi necar boxyl ate
in 10 m of tetrahydrofuran %% “added and the mixture

& DRAlRG Al JOG Lol 2ol S o el pRaBli NG hhfed over

ture 1's“successi vefy treate
Cblrum osslfintef asho saParrhdar cmd@éf aﬁﬁduge@ mr%%fsure

V@ & . off ter Yhilierl ngrd NRuahneel,i tehd) arehephiri fradie by
evapor at ed under reduced %ﬁ§§sure and the raﬁld e

|C§“IZB“BFRR91T&FW by°Rhr Srat-66r a o551 i cd g8F2
ydgesxaie ditdl| otlopet haseataet hanol gand aghgdusrythro-

amonia. . 0. f .
AR T by R T R By ace ave thus
mettydrjedn ne and 0.15 g of [ nethyl phenyl ( 2-
pyrrolidinyl)nethyl] anmine are thus obtained 30 5. 3.

Eryt hr o- 4- am no- 3-chl or o- N-[ 1- %
0y ol Bt g pheriyg et h%zﬂfy%rce%% %m%}wm methyl] -
benzamgle,hydrochl oride 1:1 According to the procedure

descgl bedI [ n&f%x:ggpﬁl)o_ EBS st artl nga}\_l\{mtuj.qnum 7h Fide is
%:zwcfercm idi oyl )rﬂlph@ﬁylt)amahyld]ran‘fuman G074 go0(@®l3ghree-

e T

h:}ndmlx,ybendotarl sebieiand of. 0b2l'y @0. 65 Ziﬁmq‘“)‘ﬂdf ofpgthyl
Aeﬂm}{% 3 &Pic% Ppéeﬁﬂ)frhé@ﬁ}wpl i%}bﬁﬂ;pi@u@é‘ééirb@a}ellate

af ter urification

t
i [0 bl Ot P2 GYRBPERESD! 181 EABFORBENAAE hdoors 19

et el st 07089 foof2 aiyibhs 0- 4- ami no- 3-chloro-N-[1- 5
met hyl - 2- pyrrolidinyl](phenyl)methyl]-5-(trifluoro

nmet hyl ) benzam de i s obtained. This product is

difsset vecbl ing, fele nnisfu2epiepanckess2@ey sfregtedigith

S(P.lé’ltnltpn %f \Dé(géf),gerbwlnﬁ“ gf '1n$s sodium hydroxide and

2.4 ml of water.

After filtering through Celite®, the filtrate is
evaporated under reduced pressure and the residue is
purified by chromatography on silica gel with a mixture
of dichloromethane, methanol and agquecus ammonia.
0.16 g of erythro-[(l-methyl-2-pyrrolidinyl)phenyl)-
methyl]amine and 0.15% g of [methylphenyl (2~
pyrrolidinyl)methyl]amine are thus obtained.

5.3. Erythro-4-amino-3-chloro-N-[l-methyl-2-
pyrrolidinyl] (phenyl)methyl] -5- (trifluoromethyl) -
benzamide hydrochloride 1:1

According to the procedure described in Example 2,

starting with 0.073 g (0.38 mmol) of erythro-(l-methyl-

2-pyrrolidinyl) Iphenyl)methyl] amine, 0.074 g

(0.38 mmol) of 1-[3- (dimethylamino)propyl]-3-ethyl-

carbodiimide hydrochleride, 0.052 g (0.38 mmol) of

hydroxybenzotriazole and 0.092 g {0.63 mmol) of
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10 2-propanol are added and the m xture is
concentrated under reduced pressure in order to
reduce the volunme of the solvent. After trituration,
0.07 g of hydrochloride is finally isolated in the
formof a white solid. Nbrtfﬁb poi nt: 130-140C. 15

anpl e ( ou 6). .
gﬁé&%%ﬁéﬁﬂé%ggﬁs{gk%#ﬁ%%%€$€T?E5¥%Q%E§?ﬁenﬁtﬁ§ﬁ§' and
2yt olicdiknydd] ( phénybymef hgkt benzavil detrrsddc e o0
Il 20 L%Mé‘hg tLhe syt hell 6 i@ihod ©0f EXaMR@rfethane and
startin th the chiral threo am no al cohol ﬁﬁqyl
Q@gghqp%ah_(sp,DSQ g of erythro-4-aminc-3-chloro-N-[1-
ech oy (phaptd TR 1] T { prstiyf D) rheeki IeTar Doyt af Buofo 12

f . . :
%ﬁet‘ﬁm]ﬁc}%‘?ﬂ%ad?ﬁ% e GRGSE 1 (R -[(29) - 1-met hyl -2 25
pyrrolidinyl](phenyl)methyl]benzani de hydrochl ori de

ko ] t ai ' i.nt:_ 190-192C. I o
%%%H%g§ﬁ§89?£g§g§ YELLL NG ROIDE * 5 190519 oEX%”@féﬁé },
B0/t 0 chi oro-1¥ [ (RILYL(IZS) - RirethAroBedy egadypr]ide  1in

QP—E?&%&M hyl-k- 35dddd f huar opes hyli keenzan de concentrated
hydrochloride 1:1 7.1. tert-B

( tyl
IR SR THGT S FEE G| 18 19596 aRe- TS8UER: BBy MRLETS of
&H@%@%éﬁﬂ@l )Aﬂfflefet}:ibufytibnﬂzlepanegablﬁohy/ldatoe:hldmﬂ.’&i.de
3.8 m 5. 09 of tetramet hyl enedi.am ne_dj ssol ve
F AT Tl R BET e S A A T a
25 tning hpeemte el 14 @k equi pped with a nmagnetic -
21 stirrer, under an argon atnosphere. 21 nml (27.60

nmmol) of 1.3Msec-butyllithiumin cycl ohexane are
plfgeoukd §lenperature is allowed to rise to

-DBOGmAVEEL B HQHI )S-{ S L ®WA) (RP- [ (28) -1-methyl -
2-pyrrolidinyl] (phenyl)methyl]benzamide hydrochloride
1:1

Using the synthetic method of Example 5, starting with
the chiral threo amino alcohol ethyl (25)-2-[2-(8)-
hydroxy (phenyl)methyl] -1-pyrrolidinecarboxylate, 0.12 g
of 3-(aminosulfonyl)-4-chloro-N-[(R)-[(28)-1-methyl-2-
pyrrolidinyl] (phenyl)methyl]lbenzamide hydrochloride 1:1
is obtained.

Melting point: 150-1%92°C.

Example 7 (Compound 7)
Erythro-2-chloro-N-[(R)-[(2S)-1-methyl-2-azepanyl] -
(phenyl)methyl] -3- (triflucromethyl) benzamide
hydrochloride 1:1

7.1. tert-Butyl 2- [hydroxy{phenyl)methyl]-1l-azepane-
carboxylate

5 g (25.09 mmol) of tert-butyl l-azepanecarboxylate and

3.8 ml (25.09 mmol) of tetramethylenediamine dissolved

in 30 ml of anhydrous ether at -75°C are placed in a

250 ml three-necked flask equipped with a magnetic
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3.8 M (37.63 mmol) of benzal dehyde in 10 m of
anhydrous ether (solution B) are placed in a 250 ni
round- bottoned fl ask equi pped with a magnetic stirrer,
under an argon atnosphere. The two solutions are

cool ed 10 to -75C and sol Uti%dn "A i s introduced into

solutlonB ile controllin ete at ur At .t
&td e T h e Aedi loR I Ne Hi t}é |sng I{O\/\gd%?g'%/gr %%Ol)

KE‘r@omMifﬁwmﬂbmtyIﬂftwlmm stirregdcoubenaght . 215 added
S&#% (”] M%'Eg g%&gtﬁé urat edh 2OPRRI v Ghlride -soec

e agueous phase I's separated out and Is
eRtarac érdatwst h(%llhyillca“ee”ta{e After washing the
conmbi ned organi ¢ phases, drying over sodium sulfate

and evaporating off_the sol yen n edugced
pr-éssufe, (Ré- ‘28 W@@Mueo(flo%"%%d%j} S edtby &8I Bm ©f
chirgmtag apbieen (slicaomged) edid i pgaseth n maxt25e ml

et Pl SHELRIGENE 2 S e

mmﬁdﬁuﬁn(ﬁﬁgnnm&tmdsﬁhere The two solutions are cooled

%%lw%éw% gPﬁZ%%ygéﬁimqukgdrlE%%@ud%ézihﬂézsgfutlon B

i umal um num e are_suspended in_10
mhldfe t @@n*anyém Shgir G nCaTRBDARE bwo A30ERBCREd {PhsEDS

Wl @ t rogen ratymskheries  equiceer Wd hwarfBgret i @oom
stirrer and on ich is nmounted aqcr_?ndenser A

ORI 2 (6 559 B tEE but v
2- [hydroxy(phenyl)nethyl] 1- azepanecar boxyl ate in 10

%ﬁ&(ﬁ tet q%Q$ ra@lfgo?gggﬂrgEQEMA ﬁmeﬂgu&he chloride

ure I uxed our s ter cool I ng, ,
BcB.utiiaaf, atnell\mm@mm@h@rsepotasﬁamr uppt and is

tantralear e, added é’:@'ﬂ/lt heapixhpse | %3l r 6gadthindg 00Mhe

tenperature overnight.” - 22 After filterin

RSB sk oRg Al DimEe? . FERRSdOBREsSAfEY nauﬁFﬁEFn&m

\@ﬁébéﬁﬁﬂfﬂgﬂﬁﬁﬁlﬁﬁﬁlséhﬁenflﬁhﬁ@terE&uCéﬁCpmésaheé the
%Egﬁﬂmleched rggs%&ﬁlfﬁed éb column chromatography on

silica gel, eluting with a mixture of ethyl acetate and

cyclohexane.

2 g of tert-butyl 2-[hydroxy (phenyl)methyl]-1l-azepane-

carboxylate are thus obtained.

7.2. (l1-Methyl-2-azepanyl)phenyl)}methanol

1.2 g (32.74 mmol) of lithium aluminum hydride are
suspended in 10 ml of tetrahydrofuran in a 100 ml two-
necked flask under a nitrogen atmosphere, equipped with
a magnetic stirrer and on which is mounted a condenser.
A golution of 2 g (6.55 mmol) of tert-butyl
2- [hydroxy (phenyl)methyl] -1-azepanecarboxylate in 10 ml
of tetrahydrofuran is added dropwise and the mixture is

refluxed for 5 hours.

After cooling, 5.5 ml of a 0.1M solution of potassium
sodium tartrate are added and the mixture is stirred at

room temperature overnight.
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5 of an oil are obtained, which product is purified by
col umm chromat ography on silica gel, eluting wwth a

m xture of dichl oromethane, nethanol and aqueous

ammni a. 10 0.95 g of
(1-nethy|-2-azepany|)phenj]fﬁ%fhanol i's obtained.

7.3. [(1-Methyl-2-azepanyl)phenyl)nethyl]am ne 0.95 ¢
(4.33 mol ) of (1-nethyl-2-azepanyl)phenyl)- 15
dﬁﬂhanolfahueﬁlﬁgn10€ﬁ 33 heol Inedleblet hppaaraal under

<Pd%$@539rg1aﬁh @ﬁﬂgfﬂ§”@ﬂ@@ngeékaﬁ§ﬁ§5§u95ﬁ?e@he

round-bottoned flask under .a nitro
zﬁ%ﬁiﬁﬂﬁﬁ%&seﬁﬁﬁ?ﬁﬁ%F%W?% anfiagneefecsti Prepsy e341nP6 3
Qff nEﬁY'oﬂlh' Fé depisiadded wnkh hprotxtur e d spstified by

20 at roo erature for 3 hours. After ey rati
G 4 HE §g] @%Qgﬁﬁ‘é’ r%ﬂucseﬁ 13 eSSdre, © ?@ES ‘%e a
irsidtaken upfi n Armowimetivane] ardhescdddegnd o aguecus
sol uti.on of liquefied anmonia in an 25 autocl ave

SO81€d to -50C. The autoclave is closed and the
mxture is stirred at roomtenperature for 48 hours.

éﬁ eagtio fm Xt 19,101 3 W 2o ) d BF1 sk hadbl  is

oronet ane. The aqueous phase is extracted 3
i3 h di chl oronet hane. After washing the conbi ned
organlc phases dryi ng over sodium sulfate and

%v%oor %t%}é)ea sol ve nderl)m n}thj é’ri:\er? sure,
1 Z aaZ%Yp MR ne are

Kﬁafot aJ ne@ .i33 t menclor modt a(ri melthy@hl?-clame@a@é’éd phgnyl) -

Ekggﬁi ]grgﬁ#f t@e fo%iomﬂ@93§teHmoz -of trlethylamlne

or o- (I-neth | -2-aze any %
@tmqvqﬁ (31 i 49 ubk oREt ﬁypgﬂa@ﬁ%ﬁf anfiy & or oranr&eplaced
%%1 % 1106009Rdlﬁ§uha bB@t@h@@edﬂIﬁsHeaﬁﬁdéﬁﬁiaIﬂnltrogen

[ﬁﬁn %ﬁﬁ Qsééﬁibg delh ﬁmg ezlc klrrer 0.34 ml
of mesyl chloride is added and the mixture is stirred

at room temperature for 3 hours.

After evaporating off the sgolvents under reduced
pressure, the residue is taken up in 20 ml of ethanol
and is added to a solution of liguefied ammonia in an
autoclave cooled to -50°C. The autoclave is closed and
the mixture is stirred at room temperature £for

48 hours.

The reaction mixture is diluted with water and
dichloromethane. The agueous phase is extracted 3 times
with dichlcromethane. After washing the combined
organic phases, drying over sodium sulfate and
evaporating off the solvent under reduced pressure,
1.7 g of [(l1-methyl-2-azepanyl)phenyl)methyl]amine are
obtained in the form of an oil, which is used in crude

form in the following step.

7.4. Erythro-2-chloro-N-(l-methyl-2-azepanyl) {phenyl) -
methyl] -3- (trifluoromethyl)benzamide hydrochloride
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azepanyl ) phenyl )nethylJamne, 1.49 g (7.79 mml) of 5
1-[3- (di et hyl am no) propyl ] - 3- et hyl car bodi i m de hydr o-
chloride, 1.05 g (7.79 mol) of hydroxybenzotriazol e

and 1.74 g (7.79 mol) of 2-chloro-3-trifluorobenzoic
acid, and after work-up and “purification by
chronq{ggraphy on silica gel, 0.8 g of erythro- 10

2-chl oro- N- (1- net hyl - 2- azepanyl ) (phenyl ) net hyl ] -3
(Aeddtdiomp ety Ithisenzapicdduirs o@@éﬁﬁéé?dThi% pg¥ﬁmﬁﬁe 2,

i dissolvediih a fewal of; Zoppppancl , or20 1 -efettyl-2-
0. 1IN solution of hydrqﬂen chloride in 15 %—propanoh £
AEERAEY RRRY henei kr Liani e conéehbr aBed (Turidefmel)  ©

rzexli ppeddﬁgfﬁﬁyuﬁnilﬁb 05 685y 1 P-3 i%ﬂ@ﬁl?@:ﬁb%@i urﬂilad@f Hyhiro-
sal vent ter trituratjon, Q 0 rochl ori.de

ity S higa TR e off o RHGY fﬁﬂtﬁrglazole
potdit 1 .724-g126C. 720mTiab) e df bel-elliddasst-tatidd udwebenzoic
%ﬂ?qﬁcal §££UCtgfgérgdeﬁEQ§u lt%ﬁ@ poFﬂEﬁﬂﬂédﬁion by

nufibetr of ~Conpounds the Ihvention. In the "salt"
cotremategrapknot 8 a Tohpounddeiln badse for npf Herythro-

df—%ﬁr&ﬁyﬁi%é‘él%id _m%aﬁg;_@)" (pREnFENatesya] -3 -
trifluoroacetate, npound 7, exists, in_.the formof a
rrd 56 i e RF OB R WP 7B SNt t PR e 19 5) . UNM 0Q-ON
H~ri iLh nr-Irl Hr - |

This product is dissclved in a few ml of 2-propanol,
20 ml of a 0.1N solution of hydrogen chloride in
2-propanol are added and the mixture is concentrated
under reduced pressure in order to reduce the volume of
the sclvent. After trituration, 0.48 g of hydrochloride
ig finally isolated in the form of a solid.

Melting point: 124-126°C.

Table 1 below illustrateg the chemical structures and
the melting points of a number of compounds of the
invention. In the “salt” column, “-“ denotes a compound
in base form, “HCl” denotes a hydrochloride and "“tfa”

denotes a trifluocrcacetate.

Compound 7 exists in the form of a mixture of erythro
(7.5) and threo (2.5).
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The compounds of the invention were subjected to a
series of pharmacological tests that demonstrated their

value as therapeutically active substances.

study of glycine transportation in SK-N-MC cells

expressing the native human transporter glytil
The uptake of [MClglycine is studied in SK-N-MC cells

(human neurcepithelial cells) expressing the native
human transporter glytl by measuring the radicactivity
incorporated in the presence or absence of the test
compound. The cells are cultured as a meonclayer for
48 hours in plates pretreated with 0.02% fibronectin.
On the day of the experiment, the culture medium is
removed and the cells are washed with Krebs-HEPES
buffer ([4- (2-hydroxyethyl) -1-piperazineethanesulfonic
acid) at pH 7.4. After preincubation for 10 minutes at
37°C in the presence either of buffer (control batch)
or of test compound at various concentrations or of
10 mM glycine (determination of the nonspecific
uptake), 10 gM of [*Clglycine (specific activity
112 mCi/mmol) are then added. Incubation is continued
for 10 minutes at 37°C, and the reaction is quenched by
washing twice with pH 7.4 Krebs-HEPES buffer. The
radiocactivity incorporated by the cells 1is then
estimated after adding 100 pl of liquid scintillant and
stirring for 1 hour. Counting is performed on a
Microbeta Tri-Lux™ counter. The efficacy of the
compound is determined by means of the ICs,, which is
the concentration of compound that reduces by 50% the
specific uptake of glycine, defined by the difference
in radicactivity incorporated by the control batch and
the batch that received 10 mM of glycine.

The compounds of the invention have an ICs; in this test
of about from 0.01 to 10 pM.

Study of the glycine transportation in mouse spinal

cord homogenate
The uptake of [**Clglycine by the transporter glyt2 is
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z - 26 The compounds of the invention were subjected
to a series of pharnacol ogical tests that
denonstrated their value as therapeutically active
substances. 5 Study of glycine transportation in
SK-N-MC cells expressing thé native human transporter

g . The .ypt f Il ine, i edyi,n -
Ség%ék%gcé#fsﬁgﬁﬁgnél,ﬁ%%%gg%??thﬁgﬁi%g%Fg)by measuring
efdp? essRAGORABINAEY Ve INRORRATAF&AS PGt et 1§l yHTSRENCE  OF

NBRssh 80t hee £ adigagbiMity 10 incorporated in the
presence or absence of the test conpound. The cells

are cultured as a nonol ayer for 48 hours in plates

pret s eatethuht hifg02ef bht endet i (maleOoFthd fifay Gfeddhenice
experinment, the | ture L UAL],S . <f \%

CAPRERITE 3RCREEA ' Bt LB ofs Y g tiiridhit) | ehe
($@i021 hydrdxpdt mAdh | apipet azEngerhdars weimeied, atgighed
Al @Hslte AT LALN 1 PEE nﬂlrg)aééﬂ]?légr 22 e Mo &Sndted 31HC pr
in the presence either of bufter (control batch or

of -4est CERPRRNERES vari dudt E¥hcent r b o et gReyetgry L) -
MM gl yei-nei fdet rantsat Eenief ddeanonspechfigr@fortion of
ugtak )’d%g YM of [14C] glycine (specific activity

142 P bl §18F8%t hen added. Incubation is continued

for 10 mnutes at 370C, and the reaction is quenched

b shin ' it 4. - HEPES buf.f er:.
Pl USSP P BRI ML i BRI EOES, DU R T8 o
e3tf Gmtiad tafe prowriiay e60DH 'bf4 | Kgaba-BEPES| budder and

apfl csbirEbRgohifl AthQuri cGRURIDHRG HtS R, MRS OJE &0 mM
M crobeta Tri-LuxTM counter. The ef f icac .%t t he K

corpo@id igiedet &f ni AGG BT IREans R t REVPBSH twfii cHH e -
t fecgangenneat (speaff icorpaundi that neduaes /byoid%itshechen
30 ci.fic t ake of gl ycine, ~defined. t :

TSR cheEs I PRAOSI U1 19 Foorpa, Ao Iy pgnration
cofit 10l plbat Theamdacthenbaschuemahededsl wedulin v lgfration
alyg neendhe cQERGURES oLyt he skNVerkdafahde aby Sholid
scintillation by counting on a Microbeta Tri-Lux™
counter. The efficacy of the compound is determined by
means of the ICs,, the concentration capable of reducing
by 50% the specific uptake of glycine, defined by the
difference in radiocactivity incorporated by the control

batch and the batch that received 10 mM of glycine.

The compounds of the invention have an ICs in this test

cf about from 0.1 to 10 uM.

The results of the tests performed on the compounds of
the invention show that they are inhibitors of the
glycine transporter glytl present in the brain and

glyt2 present in the spinal cord.

These results suggest that the compounds of the
invention may be used for treating behavioral disorders
associated with dementia, psychosis, in particular

schizophrenia (deficient form and productive form) and
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35 of about fromO0.01 to 10 pM Study of the glycine
transportation in nouse spinal cord honbgenate The
upt ake of [14C] glycine by the transporter glyt2 is -
27 studied in nouse spinal grd honogenat e by
nmeasuring the radioactivity“rncorporated in the

presence or _.absence of test c und. 5, Afte
COCRER 27hg THET miret ARG e D f YEBEPSo hidgeed by
vveeghohgpﬂ@cso 250y ainet herdagmehtt h@f eperiiovent fortnﬁe of

?Et or 1@a%ﬁx§ﬂhﬁﬁ' SohaRi dl yohenpyede Woighed: o

sto d]:t‘))n I ce. The sanples are honogenlzed in pH .
7d21812<r@ﬁ§s HEFES' biirrelt 10pd- (27 h9df odritiy | priglepression,

%:éﬁ%@}é&@ﬁ n@@ﬁ&mﬁw focaich, EBrateeRAld o @rders

Al of honpgenate are
PRI AEHbRY e LFOMOT0 ARG &8 AEHSE (4T The il lRhe SHFeaL
pbkRadiKeelbi-adefES Huf et iagd discofddrest asdnfoundt atat ing
variQus_concentrations, or of 10 M of glycine to
det&r i He t he nonspeC|f|c upt ake. [14C] gl ycine
(specific activity = 112 nCi/mmol) is then added over

ﬂo%gyégs acthe25gohgoﬁnéén@f CoRcenthai-akn Oha ObMd used

e reactlon IS uenc vacuumflltratlon
t hReTr AEF8&EEPY p@;nﬁglegﬁ%@e&%v@m%e St R YER § OHPIY

bY¥nGOWH | %u@% asMﬁéDb%a'tﬁBloésﬂ,XTMorCOtlﬁéat1n§hespast1c
efficaCé of th f is determ y nmeans af th
LR ESBLOFRE CdndRTTY LB Bhpainie BT cOtErAg. By £he
589tmphemspéci fixsaiprake off ghyotae,amdf |sm1é:d1dm1>tet hpa28 of
di en in.r cti;yl rp e - :

c%%%ggl E%atgﬁdgg Q%he %%ﬁl%%gt ?%%2,3g%y G%M(ﬁntense
gayé/ﬁé Hecsishppants ofeekedemientadm hapd arhixsyrable

i Pathi s fAgstcrOht BRQUBAIHAMOnt ot Agilbe £ 3BdThearkinson-
results of the tests perforned on the conpounds, o{
i ced by

t hERE N ERPEERSS ﬁSmPFH&PdFH@?eéﬁé?”ﬁh BT Bt

neuroleptics, for treating partial primary and
secondary generalized epilepsy of simple or complex
symptomology, mixed forms and other epileptic syndromes
in addition to another antiepileptic treatment, or in
monotherapy, for the treatment of sleep apnea, and for

neuroprotection.

Accordingly, a subject of the present invention is also
pharmaceutical compositions containing an effective
dose of at least one compound according to the
invention, in the form of base or of pharmaceutically
acceptable salt or solvate, and as a mixture, where

appropriate, with suitable excipients.

Said excipients are chosen according to the
pharmaceutical form and the desired mode of
administration.

The pharmaceutical compositions according to the
invention may thus be intended for oral, sublingual,

gubcutaneocus, intramuscular, intravenous, topical,
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gl ycine transporter glytl present in the brain and

glyt2 present in the spinal cord. 35 These results
suggest that the conpounds of the invention nay be

used for treating behavioral ,disorders associated

with denentia, psychosis, in“particular schizophrenia
(gtlchentnbanm ang, progughive Tllediths 28 -BCHLe o
of “chronr¢ extrapyram dal syhptomns i nduced by
nébEskrepules, afpinikératég@tnent of various forms of

anxi ety, panic attacks, phobia, conpul sive obsessive

di sorders, for treating, various forns of depression, 5

i BREudPREt psTERoRT B Tt @3 si G ™S ofMaY e&firngtaf sordeFRIe:
caab&létby ﬁb@QhOlcda@'bslﬂﬂ%sQr wearulgd r opatdaho) , oral or
sexua avi or ,disorders, eatin iLsorders an

t%%&??ﬁﬁgiﬁigrSP%Q%lTﬁsNbr85ver?u%%%n%%ﬁggundst%?égé%rmal
i puenheenomppUppassedrifesr. themdary patifals nt| eyedrops

cagL’ ﬁ%t HE%filsF‘LoEESU ?_BEOlc%%l{cai”Qd'mfi‘n@%%‘é‘lt%ema'

pat hol ogy, for treating spastic contractures of
medul l ary or cerebral origin, for the synptomatic
tseamenin of acenand ssbacgbgeai ne®f B ildwght at o daily
noge[ate intensity, fg{ treatlnﬁ |nten§§ and/ or 1
cAFBARLShERRICReudgeni®hai - @hd FRtralt aBlde Fai ACE1Ve
f pritheeal engpPar kkdisart s kdidsease ighd , Paekingdinngl | ke the

S ] f -neur odegenerative origin or induced by
né%?%ﬁgg??cg?rﬁér treating partial primry and 20

secondary generalized epilepsy of sinple or conplex

SYBPLeERLOgY + abh xed  f of M ARd el 8pi)&aPldie, which may
sgndrones in_addition to another_ antiepileptic
tPeat RSO | nOfnondt heeap§: f dio% helPPEaRRENt tACtOSE!

sheepoaphedal diflel Afel NEWSHPr Brecdt Hith 25 aAdC of shigl 4% ing
chaiRleshect At Prepente BIERLAN | A0 ey done,
hydroxypropylmethylcellulese, etc.), glidants, for
instance silica, and lubricants, for instance magnesium
stearate, stearic acid, glyceryl tribehenate or sodium
stearylfumarate, are added to the micronized or
nonmicronized active principle. Wetting agents or
surfactants such ag sodium lauryl sulfate may also be
added.

The preparation technigques may be direct tableting, dry

granulation, wet granulation or hot melting.

The tablets may be plain, sugar-coated, for example
coated with sucrose, or coated with variocus polymers or
other suitable materials. They may be designed to allow
rapid, delayed or sustained release of the active
principle by means of polymer matrices or specific

polymers used in the coating.

To prepare gel capsules, the active principle is mixed
with dry pharmaceutical vehicles (simple mixing, dry or

wet granulation, or hot melting), liquid or semisclid



i0

15

20

25

30

35

dose of at |east one conpound according to the

invention, in the formof base or of pharmaceutically

30 acceptable salt or solvate, and as a m xture, where

appropriate, with suitable e§8|p|ents Sai d excipients

are pharnmaceutical form 35 adm nistration. chosen and
FaBh&aL H_‘Sﬁiovgﬁ%lgﬁs' red mode of The

pharmaceuti cal "conpositions according to the

i nvention may thus be intended for oral, sublingual,

S@H@ugé@ee%suu@%r MRS G Hard r&txr aétemusﬂﬁmmﬁahthout a
i ntratracheal i ntranasal, tra sder nal

BLABOERRAAIGanER SO 66 G TR T SIS a7 el aved
f geaBviey heorf exagpaapler ah bable&h&, fgetn) capsul es,
granul es, powders, oral or injectable solutions or
suspensi ons, transdermal patches or suppositories.
Panedeposlistioonsirandhey édropsf rayspeupnoksiedaed rf orr for
t opi.cal ] trati 1 I ¢,sun r r h
iR Petb AL A e ol ofo?‘%?%mr%d%ﬁ?%@%%%; °
oﬁcéétfiav@rlﬁﬂql@é-lepl@ﬁ)@?h@(@ i tBody SHEIRNS Tac dor et Py
tg theiogakerieal fs‘i%ire@tell%r-ro Me&ﬂﬁflfpafﬁiﬁéﬂ S,o propyl-
phar maceuti cal vehicl e,

nma b d
dPPGRREE, PR FREFRALE |SCFE§¥Pr¥H9cSB %X%||ﬁe

cel lul ose or starch, and fornulating adjuvants for

tang ers Vi oljido .
| IRENSE U e LD OB oL 8Os ee iy copcain
|nbEa@@$xMa|E%anwmﬂ¢ubB|@anﬁ%Xt¢©¢ Wﬁ§haﬁé@PersantS or

nﬁg@@%hg”‘a@%ﬁ%%atGOISt%@Eﬂéﬁﬁad%sEﬂéﬂéﬂy|as olyv1ny1—
tri behenate or sdodi um stedryl fumarate, are added tfﬁ
tﬁgrﬁpéggﬁpged @p. also with sweeteners and avor

enhancers.

For rectal administration, use is made of suppositories
prepared with ©binders that melt at the rectal

temperature, for example cocoa butter or polyethylene

glycols.
Aqueous suspensiong, isotonic saline solutions or
injectable sterile golutions containing pharma-

cologically compatible dispersants and/or wetting
agents, for example propylene glycol or butylene

glycol, are used for parenteral administration.

The active principle may also be formulated in the form
of microcapsules, optionally with one or more supports
or additives, or alternatively with a polymer matrix or
with a cyclodextrin (transdermal patches, sustained-

released forms).

The topical compositions according to the invention
comprise a medium that is compatible with the skin.
They may especially be in the form of aqueous,

alcoholic or agqueous-alcoholic soluticns, gels, water-
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nonm croni zed active principle. Wetting agents or
surfactants such as sodiumlauryl sulfate may al so be
25 added. The preparation techni ques may be direct
tableting, dry granulation,,et granulation or hot
nmelting. 30 The tablets may be plain, sugar-coated,

for_exanple ;q0ateq WMt SUEKO8Shs oﬁaQQ%?gh\é’i ta{?pearance

various polynmers or other suitable matefials. hei
My Be designéd td &dlow MiapPETuHelayed Br 3GEPEPREd ©F

r£l easesofvdhe aphi vene pridiah plr byydeians 0f polgp@fsions
matrices. or specific 35 polyners used in .the coating.

TP Hrebar e gel *¥Asul 4 He” adliVeHrg ncilﬁpelﬁss' i Q[gbese
vid et ya phaicmeeuticreal pyebhhce@s acsianglieign xiongzher yusual

e : Acsicmpt e x
Jisnilhe 2 LR eR el s venieras e go

capsul es may be hard or soft, with or without a film

Al NG, SO1as LR.hayeehaptth SURtRINed s d%‘:@é‘ﬁginé £o

activity (for exanple for an enteric form.
ddiposTFEs ioR REY T GIARTH Ty s§rapTJoreth xfr epmpgpnd of
aghn st r;@bmullbn tihe, feotneof ﬁ@rte_% r@yim;tzaémf thegl may
ctive i nciple et her th_a sweetener,_.prefer V.
%ﬁaa'%%$%?£e-f?eegggeeggﬁéﬁ%eﬂﬁth?&ﬁa% enQiSﬂﬁwﬁg%- and
P seoede A siadii ¢ stegpd | lbowe f | avoring and a dye. The

wat er - di spersi bl e powders and granul es nay contain

the active principle as a m xture with dispersants or

15 wetting agents, or dispersants such as pol yvinyl -
pyrrolidone, and also with sweeteners and fl avor
enhancers. For rectal admnistration, use is nmade of
suppositories 20 prepared with binders that nelt at

the rectal tenperature, for exanple cocoa butter or

pol yet hyl ene gl ycols. Agueous suspensions, isotonic
saline solutions or
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25 injectable sterile solutions containing pharnma
cologically conpatible dispersants and/or wetting
agents, for exanple propylene glycol or butylene
9&%9?605?5?7¥§ d for parengeg?l_adn1nlsgbgphEQOP§9055g44
active principle may also be fornulated in the form
of m crocapsul es, optionally Wth one or nore supports
or additives, or alternative?y with a polyner nmatrix
or with a cyclodextrin (transdermal patches,
syst ai AedonfRhgasedokeerbbnddaglNeot apiccageneral formula
ﬁgnfositions according to the invention conprise a

t umthat is conpatible with the skin. They may
especially be in the formof aqueous, alcoholic or
aqueous-al coholic solutions, gels, water - 31 in-oi
or oil-in-water enul sions having the appearance of a
creamor a gel, -m ' aerosols, or
alternatively in the f ctGKar di spersions
containing ionic a e I pids. These 5
gal eni cal forms are ‘prepared accordingijo the usua
net hods of the fields, u r CO@sideration. Final ly,
t he pharnmaceuti cal cdhp05|‘ke S according to the
I nvention may contain, along wth a conpound of 10
general formula (1), other active principles that my
be useful in the treatnen
di seases indi cated abdteeTTWO 2005/ 037785 - 32 -
PCT/ FR2004/ 002644 C ai ns Ix:A-Conpound correspondi ng
to the general formula (1) 5 (1) in which

in which

n represents the number 1 or 3,

R, represents either a hydrogen atom, a linear or
branched (C;-C;)alkyl group opticnally substituted with
cne or more fluorine atoms, a (C3;-C;)cycloalkyl group, =a
(C3-C;) cycloalkyl (C1-Cs)alkyl group, a phenyl(Ci-Cs)alkyl
group optionally substituted with one or two methoxy
groups, a (Cz-Cylalkenyl group, or a (Ca-Ci)alkynyl
group,

X represents either a hydrogen atom or one or more
substituents chosen from halogen atoms and trifluoro-
methyl and linear or branched (C1-Cslalkyl and
(C1-Cg)alkoxy groups,

R, represents either a hydrogen atom or one or more
substituents chosen from halogen atoms and trifluoro-
methyl, 1linear or branched (C;-Ce¢)alkyl and (Ci-Ce)-
alkoxy, (C3-Cy) cycloalkyl, phenyl, cyano, acetyl,
benzoyl, &(C;-Cslalkyl, (C;-CgYalkylsulfonyl, carboxyl
and (C.-C¢)alkoxycarbonyl groups, or a group of general
formula NR3Rs, SO.NR;R; or CONR3R,;, in which R; and R,
represent, independently of each other, a hydrogen atom
or a linear or branched (C:1-Cs)alkyl or (Ci-Cy)cyclo-

alkyl group, or form, with the nitrogen atom that bears
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n represents the nunber 1 or 3, 10 Rl represents

ei ther a hydrogen atom a linear or branched
(C1l-C7)al kyl group optionally substituted with one or
nore fluorine atons, a (C3:Q¥% cycl oal kyl group, a
(C3-C7) cycloal kyl (Ci1-C3) alkyl group, a phenyl

(GG OBL DRkl ¥ SubShLLULER: it biage
o%ﬂ?ﬁg %g%?%£31%§9g$bu%%#ggﬁ C2§CA _athnyllgroué,gor

alig Ozhesfoankyhybasgreupet Xarépredent 08 FRek - a

hydrogen atom or one or nore substituents chosen from
hal ogen atons and trifl uoro- thyl _and Li near_or .

bf anch&de ( EPMRBRAKAS éﬁﬁm“@ﬁy?fﬁ-ﬁ%?épk3Xy {hﬁﬁﬁﬁfeﬁtﬁed
represenits eitherisa hydr ogenreat onrellaothesor amifeiguration
supst ] fuept hosen from hal ogen atons and trifl uoro-
ngféy%%'fghggf‘or branched (Cl-C6)al kyl and (Cl-Co6) -

al koxy, (C3-C7) cycloal kyl, phenyl, cyano, acetyl, 25
b?PZOWih SESh-Gahal kd ’cl(sfi]rﬁé@)f‘ﬁkﬁh&uglnf ANyl oh £ B0 zed
and (C -%B) ar on

_ 6) af koxycarb groups, or a group of
gemerlpt foriml af NRBR42 SE0PNRBREIUSHEEPNR3R4, i n whi ch
R3 and R4 represent, independently of each other, a

hydrogen atom or a |linear, or_branched (Cl1- al kyl _or
(€3- 7385 cFEMBEURFAKAS g‘?elcﬁfﬁ'?e%r”floFﬁ'ialw ﬁh t grddtertzed
nihrogen atoinstbat (bRaRR) -c33fighearianpyrrolidi ne,

pi peridine or norpholine ring, in the formof base or

of acid-addition salt. 2. The conpound as clainmed in
cb ai m The chamaouadi zed clriwed hae Flaig df tHpgRoterized

rehatiygeconfd guratigp  £19cBSol R2Rkt ide Thesconpoudion
as clainmed in claiml1, characterized in that it 1s of
(15528} EBnffYuration. 10 4. The compound as cl ai med
inclaiml, characterized in that it is of (1R 2R

g%gﬁ oyt %%ﬁpogth%es compound as chaimed 1 n,clal Pk zeq

in that it igs of (1R,28) configuration.

7. The compound as claimed in claim 1, characterized

in that it is of (18,2R) configuration.

8. A medicament, characterized in that it consists of

a compound asg claimed in any one of claims 1 to 5.

9. A pharmaceutical composition, characterized in
that it contains a compound as claimed in any one of

claims 1 to 5, combined with an excipient.

10. The use of a compound as c¢laimed in claim 1 for
the preparation of a medicament for treating behavioral
disorders associated with dementia, psychosis, various
forms of anxiety, panic attacks, phobia, compulsive
obsessive disorders, various forms of depression,
disorders caused by alcohol abuse or weaning from
alcchol, sexual behavior disorders, eating disorders

and migraine.

REPLACEMENT SHEET (RULE 26)



15 in that it is of erythro relative configuration

(1S, 2R, 1R, 2S) . 6. The conpound as clainmed in claim
1, characterized in that it is of (1R 2S)

configuration. 20 7. The conpgound as clained in claim

1, characterized in that it is of (1S, 2R

configuration. 8. A nedicanent, characterized in that

it consists of 25 a conpound as clained in any one_of
dllai Mt tess. of. A phaPAUBeuEScaFlaBRpdsipi ghiaim 1 for
Ghar actgrd 784 dibn thadr i t LoNpRiNTmee@NPORE astreating
claimed in any one of laine 1 tq.5, conbin dpwggqn%%n_
SEFHEHITS0 PBLIThe ol Y %oa‘fxgﬁ’ﬁaeasar& ai- medin
aliaien 1sheprokiae preparapspn ofmixenedi €ameat famd other
treating behavioral disorders associ d w

ﬁﬁé;ﬁﬁ ,Cpsy@H@§%§FE ariogg fd%%%l%?5§nxié%€, pgﬁfgher
atrttaicksi 1 quitobt af reehpehsi ver3s5inbsessitherdicyor derd, sleep
var.i ous f ﬁ;gg . i sorders caused by

a%cr{o%%’l a;rg%sn%mgrn weani ng rolrr?rgél cohol , sexual

behavi or di sorders, eating disorders and m graine.
REPLACEMENT SHEET (RULE 26) - 34 11. The use of a
conpound as clained in claim1 for the preparation of

a nmedi cament for treating contracture, pain,

Par ki nson' s di sease and Parkinson 5 |ike synptons,
epi | epsy, m xed fornms and ot her epileptic syndrones

in addition to another antiepileptic treatnent, or in
nonot her apy, and sl eep apnea, and for

neur opr ot ecti on. REPLACEMENT SHEET ( RULE 26)

REPLACEMENT SHEET (RULE 26)



