- EP 0 426 416 Bl Description The present invention relates to novel

-~ forpholinols useful in nmedicine, to processes for preparing them to
pharmaceutical fornulations cont gplyisagadel@m and their preparation, to the
use of the conmpounds in nmedicine 5 and to novel chem cal internedi ates
therefor and the preparation thereof. Patent publication EP-A-0 170 430
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(+-) (2R, 3R*,5S*) racernates thereof, angdssal{s thereof, which have
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mar kedly nore potent, in the said ine test, than the conpounds
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preferred are the (2S,3S, 3R do®ound of fornula (la) 55 2 EP 0 426 416
Bl F &0 H3¢~ N7 TCH; [err] chem cally named
(2S,3S,5R)-2-(3,5-difl uoropﬂuenyl ) -3, 5-di net hyl - 2-nor pholinol, and salts
thereof, and the 15 (+-)-(2R*, 3R*,5S*) racemate, chem cally naned
(+)-(2R*, 3R*,5S*)-2- (3, 5-di fl uorophenyl ) -3, 5-di net hyl - 2- nor pholinol, and
salts thereof. As will be appreciated, structural formulae (1) and (la) are¢
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_ Advantageously, in the therapeutic dose range, these novel morpholinols and their salts do not produce
, any significant degree of locomotor stimulation and are essentially free from proconvulsant activity.
et @ In formula (1), : _ _
X is hydrogen, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms or a group ~-CH,-X! where X! is
cycloalkyl of 3 to 6 carbon atoms. _ ' ' :
- When X is alkyl of 3 to 6 carbon atoms the said group may be linear or branched.
Unless the context clearly indicates otherwise, as used herein the term compound(s) of formula (1)" gen-
45  erically denotes the above recited {28,3S,5R) compounds and (+-)-(2R+,3R+,55+) racemates.

The present invention should be understood to include a said (28,3S, 5R) compound, or sait thereof, sub-
stantially free from the (2R,3R, 5S)-enantiomorph; as used herein, "substantially free” means that the latter is
present in an amount of not more than 5% (w/w) of the former. :

Preferred compounds of formula (i) are those wherein X is hydrogen or alkyl of 1 to 6, in particular 1to 4

50  and most particularly. 1 or 2, carbon atoms, and salts thereof. : :

Especially preferred are the (28.3S,5R) compound of formula (la)




20" synthesis of conpounds of anal ogous structure and in this regard
reference is made, byway of illustration only, to the foll ow ng standard
texts:- i) "Protective Goups in GPy26ete@®Iem stry” ed. J.F. WMOn e,

Pl enum Press (1973), |SBN 0-306-30717- 0; ii) "Conpendi um of Organic
Synthetic Methods"” ed. |.T.Harrison and S.Harrison, WIey-Interscience,
Vol .1 25 (1971) 1SBN 0-471-35550-X, Vol.11 (1974) |SBN 0-471-35551-8
and Vol .11l (ed. L.S. Hegedus and L.Wjde) (1977) |SBN 0-471-36752-4; and
iii) Rgdd' s "Chemi stry of Carbon CopgQunds"” second edition, Elsevier
i | i shing Conpany. 1. One nethod dp i ses reaction of an al cohol (I1)
_hwngthe appropriate chiral LAY 'EX|S gfinedinforrmla(l),
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. methanol and at a tenperature i the range[err]. [err] 40 40 (I1l) It wll
; be appreciated that use in this manner of a racenic (corrpound (1)) affords
; the (+-)- (2R, 3R* 58* racerrate of forrrula (I vvhi e an R) al cohol
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be obtai ned gJy Tesorutiron of the corresponding (+-)(2R*, 3R*,5S") racemate.
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. di ast esseomer(haz 198BN 6-40IF355650eX, VaLII{ 174)ISBN0-471M- 3555H i8@nd Yoyl gt .S/ Regabis@ind . Wade)

exanpl e (+)-(1907) 16BN o-#2s-36253-4;amci d or (+)- or (-)-dibenzoyl-L-or Dtartaric

aci d nonohy di) &bdd's "Chendstry afgarmp ComposndsbiecandteditidnOisesteciuplisbingiQentpanys et hanol

fol |l owed by 1 @uamyethod cdraprises regetionéf at dievhel (i haying the epprapriatechiralityonhereinXdy asdefined and
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'the treat neritangfethpagi ceaathasal andatiaierparaies ime rangedt 1M40%d as bei ng depressed,

the treatnment conprising the adm nistration of an anti depressant effective,

non-t oxi ¢ anount (dose), preferably in a unit dosage form of a conpound of

for- 5 mula (1) or a pharmaceutically acceptable salg thereof. Depression
(LS -

particul arly usefélIl g those classified as aff i orders in the

D agnostic and St FEES Manual of Mental Di sd s, Third Edition -

Revi sed, American P i atri cAssoci ati on, Washingi6n D. & (1987)

(DSM 1}yl -R), i ncluding”the nood di sor der s (DSM 1T 1- R, 296. 2Xto 296. 6X),

.ot her specific affective disorders (301.13 and 30(5 40) and bi pol ar and

depres- 10 sive disorders not otherw se specified (296.70 and 311.00).

‘O Fer uses in human therapy for these conpounds and salts include the

treatnment of the f&Ifow ng con- ditions, the cl assifi Gdftons (where
i1 ndi cassed) being those adopted in DSM I I l-R

It will be appreciated that use in this manner of a racemic (compound (1)) affords the (+-)-(2R+,3R+,5S+)
racemate of formula (1) while an (R)-alcohol selectively provides the (28,38,5R) compound.
2. The compounds wherein X is other than hydrogen may also be prepared by reaction of the correspond-
50 ing compound of formula (I} wherein X is hydrogen with a reagent (V)
X2- L {v)
_ where X2 is a group X as defined in formula (1), other than hydrogen, and L is a leaving atom or group
; such as halo (for example, chloro, bromo or iodo). The reaction may conveniently be conducted in a solvent
such as acetonitrile, dichloromethane, ethanol or methanol and at a temperature in the range 20° to 100°C.
55 3. The (28,38,5R) compounds can also be abtained by resolution of the corresponding (+-)2R+,3R+,58+)
racemate. This may be accomplished in a conventional manner, by forming the diastereomeric saits of the
latter with an optically active acid, for example (+}- or (-)-tartaric acid or (+)- or (-)}-dibenzoyl-L-or D-tartaric
acid monohydrate, in an appropriate solvent, for example aqueous sthanal, followed by recrystallization
of the appropriate (diastereomeric) salt and isolation of the morphaolinol free base.
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- anxiety disorders, including phobic neuroses (300.00[ 300. 21, 300. 22,
300. 23 and 300. 29), anxiety neu- roses (300.01, 300.02 and 300.30) and

post-traumatic stress disorder (308pr842e4sbB1 - attention deficit
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Acompound of formula (i} or salt thereof is preferably administered four times daily although this may vary
according to the patient being treated, and at the physician’s discretion.
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Aecompound of formula (1) or saltthereof is preferably adm nistered four
times daily although this nmay vary according to the patient being treated,
-and at the physician's discretion. 4 EP 0 426 416 Bl Wile it is
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40 In addition to the aforenentioned ingredients, the fornul ati ons of
this invention may further include one or nore accessory ingredient(s)
sel ect ed as ‘appropriate fronldngygém4hH%{ers, flavoring agents, binders,
dis- integrants. surface active agents. | ckeners, |ubricants,
preservatives (including antioxidants) and the |ike. Wen used in nmedicine,
the salts of a conpound of formula (1) should be pharnaceutically
acceptabl e, but pharnaceutically ugacceptxabl e salts may conveniently be
used to prepare the corrgspo dlng ﬁree bgse or 45 pharnaceutically

accepfable salts thereof ap0™s NOWU 1 t t he scope of this
ImMvention. Such pharnmaceut accefft abl eYsal t sOHncl ude, but are not
gt he f@l 1l owi g aci ds: hydrochloric,

limted to, those prepared
hydrobrom c, sulfuric, nitriy” phospheoni,c, ealicylic, p-toluenesulfonic,
tartagjc, citric, netha- nesyl fonic, mal?'elc orm c, malonic. succinic,

I set hionic, |actobionic, naphthal ene-2-sul foni c, suI fam c, etha- nesulfonic .
and benzenesul fonic. 50 The NMR spectra and ot her physicochem cal data .

are consi st\rsrever dsBd hdgin, ampaeL( dad (1) slicaldhtsde ufde)stodd & dnibfabe tha vaid Gutofeic

I ndi cat edory.Clic (i.e. norpholinol) structure. It is however possible that
under scer t dihe follavdngyExamplesched nrovided byoay dfiiltustration of the presaat isventivn andsheuld nohbepan-t  as
t he cor r esydasla lingitationtbdrecf. t aut oners represented two-di - nensionally by the

formul a 55 EP O 426 416 Bl [err] 10 ' F

Wer ever Example herei n, fornul ae (I) and (l'a) "should thus be understood to
embrace the said tautoneric fo The foll ow n Exarrpl es are
provi &ed th2Re; *&é*)rq(q ?JQ'f'F"&?H"W"ﬁ'P'dt“??Q‘ E‘g'é’ﬁ’l'"‘i' Pxeosior % d should not be

con- stru edToggol d_nc. aukee, Wi 53233) {50.0 g, 0.36 mole)
o) (ZR*HWL ‘g oéi }Eg e Ui D

3. 0M so I e reactlon

5‘-d?nu
of ibidR d.ﬁhh ibid, 1 parsu 53Bhel drépwitd hdlim sk bhiHile (oY% 6ladvhdid) ol ML

ref | uxed f Aso%

of 6N agugQpgoxavaAlRRdaRipREés 1 8 solkidf of ¥, mwn@o%&pmae%b oY)o.8s méi§aiBobaLh for

0.5 23 [ dioxhie Al siivAy abfioi Sdnfperaluf oRérhight(thé feBousn miRilfé wia¥PouRld #ECES5 V\Eiwater,
separ at ecrnbaqueotb sikitibh Wd3 eftfaclelWithiHIODMEt hANAENS extiabt wete @lidaYdodiarh Siltste), did@on-

conbi ned cenatdated iivacuety give@drude o-blomo-di,8'HdiiGdrd praplophendie CAftebdistitatib éi icligéifohneppaio t O

gi ve 61. Jatas o HHditing poirit bB0162C and 0.8 moncHy, tBé prbducibi-irdmtod Spdiftupioprpdisphendse had a re-

sol ut i on freftivelindexapfer dit 5223 de, prepared by the dropw se addition of bronine

(52, 72, EbreGalinalrsls CdodOCHET® (THNCHARS: C.4840% HRE Fomdi G €3.69%: 4, B8Pkt | on
of 3',5 NUFEWEOMSOrder WAL S84 6. . C), BO2-7i6A Epmale D0 i 30 . of

di oxane. Af Toasolution pfi2ib Sdifjuprerrapipphanane 250 oo Himale) i acetaniivile (100l wasadded! x t ur e
was pour dgolption §f d-2mmjn Wb‘f"d"cﬂ?é‘e '&;ﬂ@B‘u@"’@W&tW 2338393 Hapalad and g h .
di chl or ofigiRgi209. ?Hé"‘é’ﬁ’t’?%ﬁ‘&'ﬁ’@m\ﬂlglogm&l”‘ st} ’§’§ 8 %E%Y‘é?“""&ﬁﬁ » the fesuiting

cent r & e(§°fdr’f"a§3‘£°{ﬁ9 o give ) PRS- Af t er
di ;bl Il at Vsbji Q1o ;' Hbgg‘:'ﬁ“"g{zﬂ§"§"%m%%ﬁ"l eﬁﬁ"ﬁkgﬁwgqe REUESINP | |
0.3 T 1o br | i _ h e-
%&f%s Rodmd 2 G4 R0 PURREG o Bl ¢
[err] (mw.~ -éQ 92 3b.q KBny! 'Bﬂmh 2-fiorphoimal hyllobromid (0 g,
NVR- [ er 1 JoloaSbre} i wa m \E“hydn»?:d M&ae& asmmﬁyi fhdd The - TOQ
sol ution di&ny?ex summ&vas%neabédsss@ﬁ BPbcRRk) AN EINEUAPatédmddl o dudd a&.@ssmlz@,).em fe
acet oni t ryeb Base P, 13b-1420@ aften IR Elalfzation fidininekand fThélkeeDradd Wad Qisdoived MUY ether
(Al dri ch Jab aeteaalith Ghereal Mydrogati kaide. Vihe bydiidRridé Saitivag rechstilfizeB bR pthardCldictnyG -
50  ether mixtures to give (+-}-(2Rs,3R+.58+)-2-(3,5-difluorophenyl)-3, 5-dunethyl—2-morphohnol hydrochloride as

a white solid. M.P. 228-229°C dec.

Elemental Analysis: Caled. for c,zi\a,.,<:u=zmo2 (m.w. 279.71): C, 51.52%; H, 5.77%: N, 5.01%. Found: C,

51.46%; H, 5.82%; N, 5.00%.

NMR-1H: (DMSO-dg) 8 0.96 {d, 3H, CHy), 1.21 (d, 3H, CHj3), 3.44 (broad multiplet, 2H, CH), 3.85 (mulnplet 2H,
55 CH,),7. CHyp), 7.17-7.32 (aromatic H's), 7.63 (d, 1H, OH), 8.77 and 10.33 {broad, 2H, HC! and NH).

Example 2

(2_S_,3§_,55)-2—(3.5-Diﬂuorophenyl)-3,5-dimethyl—2-morpholinol hydrochloride
6

.

1
i
R
<
H
i

go?d‘r ochl ¢ oy :’ﬁﬁ’é ie f, mh Yea o gfl at-'T .
o o 'j‘é% i,ég, sag gié %ﬁmqgﬁ&s mcmogmaésm &E}Q



1Iut|d| ne (15 0g. 0.14 nole) in acetonitrile (100 nL). After stirring for

" six days at roomtenperature, the resulting 40 solid was filtered, washed
~+«with diethyl ether and dried to gIE 6 416

- (+-)-(2R*, 3R, 58*)2 (3, 5-difluorop enﬁ ég di et hyl - 2- nor phot i nol

hydr obr om de c stallization of a sanple from ethanol -diethyl ether
m xt ures gav ‘P@P%?HhW"‘Msﬁ’og'ffng 1' dded grojutionof digranprdibromide 4§ 1,Ag, 433
Cal cd. for™ '%‘r"? ' T'féﬂa"“%m"ﬁ‘ﬂe WY "Ela%%%a"N“&X?Ebﬁ"dF&?W@

a4, 35% H di f?a xo_;m_eno A sol uti %rl 0 )m sadded

L) (2R3 ﬁi R..é(g mgg-m E@Zﬁfﬁ@ g}%@oxw ig% 1%; @P% e

sodi um hyd
W¥(28)55 er Pe &é’%

sol ution r e
pressurg téleﬁ{énfi Andiy3: cf:a’ e@ero ,;‘#135 (Moszl‘}ﬁf er 4eﬁf ltle-{ 9a§aeﬁr Xﬁ%ﬁ‘ °£‘,’r(3a&| on
f rom hexangy 4s%Ng 5.00%ENA2R%. |3s§ mgmg Eg%@zjl ether and t

et hereal hydpa@ibn@h(22/3s8R)2-( fwmu.dmﬁﬁy FH-difithyi-lnlorpi@iiol rhmnv&ﬁ.&l (b 5%c6lody Om
et hanol - di géié)y waﬁ@waﬂﬁbﬁédviihldi%é@ﬁods@ocﬂkﬁtﬂdmxrde and extracted with diethy! ether. The diethyl

(+-) - (2R*, &h¥r iahdré Werd cdmBinbd, Gishbd MhOEIES drisk JpotdsshuntbiaiBriatey bnd2oritBribRI8 O LridBdbduced
hydr ochb or preksura & yieldithe frea basel, M. 11341 15°C BB re23Sthilaticn fidd Gexahd. RijRH 65l3° @nad.o58) S:
Cal cd. for9s¥esthdnol.m w. 279.71): C, 51.52% H. 5.77% N. 5.01% Found: C,
51.46% H, NORBIDIMSK;de)3 .08 14, HIOR:)] ®93(§.3HIBH.), 0184 (Biedad, [1HNH). 2182 7t q,(181, GHY), 2.97dbrr | ) |
3. 44 (br oa®, HuCki) pABIm, 2121GHIH46 (8 1BOHINT10t 73] (womatipiH'shS ~ CH2) , 7. 17-7. 32
(ar omatic H §9'sff3Pb@&“@ﬁdﬁsﬁm'mhyl%'w&m&?ﬂ?dmhgsﬂ dspggn chigride. F@lhydiontilofige) |

npl €202 132‘5@93'5" lizexl from ethangj- ?‘?‘B‘GF‘B QQB’e ﬁﬁﬁﬂﬂuﬁﬁmﬁhﬂﬂ %F’e‘
hydr ochl or} H‘é’"‘EP'F’"""“E'Ii?Y@""?!!?Bd%I uor opr. Bézl ophenone (56. 0
8*33 nol ?)5 Ppantahg '?-HC%Q? °8\F2E? r?@gm)b? 5&“@'(' 77%’9%@‘”3‘3—?& |n
xane NMRE { 3(9-!) gErRarp ti
Id cpuds TYuRE"
Zloleut i S%UO : 3, (@rpmatic fs\ ot ‘pr Opl n ne % H:)%a?%\mﬁ’ol e) in

acetonitri&émm&@%I m ) was added a sol utlon of R-(- )2 am no- 1- pr opanol
(Al drich M | waukee, W 53233) (7.5, 0.10 nole) and 2, 6-

lutidlne (éésﬁsﬁ)sz-@ splrubiBbHRhy. Ik, BRGEAALIrotphSinéi hitffocHibide, ohb.GudrePylila@n M Xt ure
was worged Uy ghilldd sespanditnf 538,58 E%@ 5-diffuorophenyl)-3,5-dimethyl-2-morpholinol hydrochioride
(28, 3S, 5R @xdnibie) diofog Lmsemenﬂ}?ﬁ Sor WatB{1l)-ard BBty BMbr (YD) RatslEdabd Qdhle
Recryst al | nyamkitedd a®b% aquesudsolitlofuritintAéiniting ¥aasicliThé 1ayers vidbed ¥opardiddahdlihg Squgaée a
whi t e sol i iyer &ftrBttediwitB didthii[ether, Thettombinei@xtrabls @ere iiedl (pofuasiliny Cartdnaté)ariterdd arfd@bn-

[ err] (m w. ceditsedl Grder f8ducéd .pleSsire td, gide Y2B48,5R)-2-(B,52diNoropl@uy)el,5-dimetHyl-24nPshotingt
5.00% &, @748 mixfuerof this b3 067910030 mbie) apd metByl 6879 (7.7¢)0.954 roxdle) draceddnitrile (S0mi) was
(2S, 3S, 5R- place@in- Wiehiou presspiedotid Jnd vafmediimewater|bath o rstehem bath for 481y Eorsiker oathyle
(7.5 g, 0.0 (fd.9)05¢ moleleyae theneddeth and the wiussjwatmed Gy eddionsbfivedalisuThelngadionxi de
and ext r achisirewas thenjjopsenated ypdepneducegpresayrearid e residye parftigged petwogs disthyletiter andd,
washed wi t $pdlmihyfisoxidg (iNag.).T] %‘E‘Eﬁeﬁ'ﬁﬁwﬁ‘w asulghaie).dleredang W‘MFW

r educed? 159ucodnessyse-dhe 'Bs' l!!?’tf“ ‘°9F\?PPY °“f'i‘§-9$'1‘§1 acatﬁ'eeafham'
recrystal Iﬁg "is(ﬂ'l“’t ‘2 %?'f”l"(° Phﬂ“(j)- ss%"eﬁ 68
(aw sH [elP ran fe E:%?l ?}m a:go’:m;(l f bﬂ\grnzlxtu ::s?}ent " "

CH), 2.97 Il 221 Terry 47" 50

(aromatjc

RL-+ 50! zﬁ ﬁ di ssol ved I n diethyl et herand treat ed
&&b Sc1F

Wi th ether g rli@ Wdz'b%t?'z@ébéi% 493595 1l 62898 R, 4.70%:; 1,0,
recrystallj %eﬁ 1%e hjecfagil. xtures to give

(2S, 3S, 5R) r3 415 (BMs-f :mh 19h.)cH), D260 98 clif)el7e & SMER) S

hydr ochl orgﬁéks ms.@,yﬁ‘i’.%g{ swlc‘%};ﬁgn hcﬂ.i.ﬁi%' ﬁﬁéﬁ[sp{r ]76 &EI emeﬂt aIS%aglm;/"s“rlgt 2.
Cal cd. &or [err](MNVN279.71): C, 51.52% H, 5.77% N, 5.01% Found: C

Example 4

&

(+-)-(2R#,3R+,55+)-2-(3,5-Difluorophenyl)-3,4,5-trimethyl-2-morpholinol hydrochforide
This was prepared from (+-)-(2R*,3R*,58+)-2-(3,5-difluorophenyl)-3,5-dimethyi-2-morpholinol hydro-
§5  chioride (Example 1) using a procedure analogous to that of Example 3. The product was obtained as a white
solid. M.P. 191-193°C eff.
Elemental Analysis: Calcd. for Cy3H,sC1 F2N02 {m.w. 293.74): C, 5§3.15%; H, 6. 18% N, 4.77%. Found: C,
53.05%; H, 6.22%; N, 4.75%.
NMR-1H: (DMSO-d¢/D,0) 5 1.02 (d 3H, CH3), 1.27 {d, 3H, CHjy), 2.77 (s, 3H, CH,), (broad multxpletls under

7
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51.62% N, 5.76% H, 4.98% [err](95%ethanol, c = 0.687). NVR-[err] 0.97
(d, 3H, [err]),1.20 (d, 3H, [err]), 3.49 (broad multiplet, 2H CH), 3.83 -
(sharp nultiplet, 25 2H, [err], 7. éljo 8 ﬁé{aromatic Hs), 7.62 (s, 1H,
OH), 8.75 and 10.10 (broad, 2H, HC Exampl e 3
(2S,3S,5R) -2-(3,5-Di fl uorophen 345tr|rrethyl 2- nor phol i nol

hydr ochl or H@®, pegithcl. %MF'P@T""H'W{"&F@:)BDZW” (argpyatis Heshi | | ed suspensi on of

(2S, 3S, 5R) 2- (3, 5-di fl uor ophenyl ) 3, 5-di net'hyl - 2- mor phol i nol hydrochtori de
(Exanpl e Zmﬂ_ﬁ g, 0.036 nole) |n a mxture of water (100m ) and di et hyl

teﬁze:n §<t£8? %%v%za_zfgsﬂ sog‘| u ﬁ% a § 0/% ueous'&a?o?l ution until -

extract ed ample g du gna ous de I3 ﬁg%mglm
carbonat e) , }:l )(F?a é&&j iid, f4 pl 0% 03% %gﬂ?
,(Aﬁ‘lsx?ﬁr @sz 2 . Q&g% 66 26)36 m)i andxmet Lyl T ﬁ%’rﬂ%g }O%" ﬁ%ﬁ‘

mole) in awROnmszbed 55%1(.) 3wa<§|+3phas BH, OH 1%%@§nrbrgf§§§w§ubﬁ5tsls@(m
war ned in gipwEkR CH)aL7R (BadFnuRibISER, A, ﬁ@ﬁar&ﬁmmet RHI GHIE T 261R Bdioma i 4 & .83
(7.79, 0.0} 1P0H9)9.8%%, fHhRo).added and the m xture warnmed for an additional
five days. The reaction m xture was then concentrated under reduced
pressur e aEsamgies r Aditetiabengxine Test | oned bet ween di et hyl ether and sodium |
hydroxi de (1N aqg.). The ether phase was dried (sodium sul phate), filtered
and concent r aitrexgntion dwabwalwndumwtwv@s weasered dsing amedifiction ofthemetbad of Veerder by
col um chr eteht kisgtHahheme poinati Metlibips, edy Nedim erslMayerrab.dba 4r@ Felfiger, a s
el uent &% @’Mpgelphla 1962.

(2S, 3S, 5R) - 2-Mige. groupsiof W%Hﬂ%ﬂ?f?‘)"a werg injscteq wmmwa'm'rmﬂpmpmﬂmhlmus@t afas
disssol ved F?F‘Rj’f‘%*’c‘ﬁ rml&it(né‘rph&ﬁ'ﬂ!?gaﬂ'gﬂw gojufien %fv't'ipftm' eglie peiutinn deneirty min-
di et hyl et H¥&p @y °ft ‘ET {E’psgﬁ"f'g’%%g't §olutio te"%a% hygy °P'H°"HFJP

I
the i o e W df’
,?Lge,[l tand al;iogr:galat! t%n8 ﬁaf'}'f‘? ﬁ%ﬁﬂj igr e her;g:}]p porte d n'g e35
(et et beng e ! b fesw"a wersaily '%re'sre)"ri s‘t“é" Ppeiiefigcs B D)
(rm 298. Zg 6 25% N, 4. 70% H20, 1.51% Found: C. 52.48%
H, 6.24% N 4. 71% H20 1. 34% NVR-[err] 1.01 (d, 3H, [err]), 1.26 (d, 3H,
[err]), s2.76 (s, 3H, CH3), 3.55 (broad nmultiplet, 2H, CH), 3.90 (sharp

mul tiplet, 2H, [err]). 7.19-7.30 (arofeklecl H s). 50 Exanple 4

(+-)-(2R*, 3R*, 55%) - 2- (3, Sakitfcbtiabord¥@Ay Iakerity Int EheTRELRS! - 2- nOr phol i nol
hydrochl ori de This vvas prepared from

(+)-(2R*, 3R*,5S%) - 33 5-di f | uor ophenyl ) - 3, 5- di net hyl - 2- nor phol i nol hydr o-
55 chlexide (Eﬁaﬁli!ﬂ“é 1) using a procedure &Rg dupfkg iw®.2hat of Exanple 3.
The product -was -obtai-ned-as..a.whi.te.sold.d...MP...191-.193C. ef f... El.erent al

Anal ysis: Cal cd L%rl %]_ergé})m w. 293.74): C, 53.10% H, 6.18% N, 4.77%
Found: C, 53.05%% 865 N 4.75% NVR- [err] 4.02 (d, 3H, [err]), 1.27
(d, 3H, [err]), 52841’7-3(%(381—1 [err]), (broad rrultbplet is under 7 EP O
426 416“’81 HOD pradpire B(HSL)(sharp multiplet, 2H g[gerr]7.20-7.29 (aromatic
Hsd . Exanpl e 55 1

(2S, 3S, 5R) - 2- ( 3EE* MBI UFBHheny! - 4- et hyl - 3, 5- di &t hy! - 2- nor phol i nol
hydrochl ori de, HssrPydr 4H&This was prepared frodn

(2S, 3S, §R) - 2:(3.5-di.tluot ophenyl.) - 3,.5: di. brt.hyl - 2: ot phol i nQl _hydr ochl ori de
(Ex- anple 2) by a procedure anal ogous to that of Exanpl e 3, using ethyl
iodide in place of nethyl iodide. The prod-




uct was obtained as a white solid. MP. 169-172[err] eff. [err]= + 46.36 (c -
: = 0.701, 95%ethanol). 10 Elenental Analysis: Calcd. for [err](mw.
- 325.78): C, 51.61% H, 6.81% N, ¢p3Q%aieaynd: C 51.61% H, 6.82% N,
4.30% NWVR-[err] 0.98 (d, 3H, [err]), 1.14 (t, 3H, [err]), 1.24 (d, 3H,
[err]), 3.24 (m_2H CH), 3.60 (broad triplet, I H CH), 3.72 (broad
mul ti pl et?x—arﬂé@: Uatignsns (sharp multiplet, 2H CH2), 7.26-7.33 (aromatic
Hs), 7.8 q 1H, OH), 9.83 (m 1H, HC). 15 Exanple 6: Antitetrabenazine
Test Psr eves n of tetrabenazi ne-induced sedati on was neasured using a
-nodi fication of the method of Vernier et al., First Hahnemann Synposi um on

Psychosomati c Magbeai et ed. Nodi m and Myer, pub.ﬂ@%&iﬁﬂ_ﬂer, 20

- Phi | adel phia, 1962. Mce, groups of 12 CDl1 mal es each, were 1njected
- intraperitoneally (i.p.) with the hydrochloride salt of a conpound of
formulg (1) inCemppundlofgfarahlas L) ne sol ution or with pipsmgl ogi cal saline
sol ution alone. (HRhédatld s tHeCBadedt €F €ach of the mce was injected (i.p.,
35 ng/kg) with a solution of tetrabenazine hydrochloride. Thirty m nutes
after the injet8R®of tetrabenazine -each nouse was ex@i®ed for its |evel
of expl or at or yChmisasichr 25 Wwhich was scored on a nodi fsbcsg i on of the
arbitrary scal ined ier et al. The result rgporsed in Table | as
the EDjerr] vaﬁég'%&%%hgp%ﬁgg%? of the test conpound rgauﬁ ed to reverse
the tetrabenazfHIVERXB¥FeOLidonsy percent of the aninmals P& ed. 30 '

~ Table | Antitetrabenazine Activity in the Muse 35 Conpound
[err] (ng/kg}i.p.) Exanple 1 (HC1) 2 Exanpl e
2 (HCl"}’ _Thelactose, cornstarch and compound of formuls (I%Wfﬂd@gghfrmnulatedwithabinder(poly—

‘0.6 Ex arrpyi@lp}ingi%'@f {n an alcoholic solution) to form granules. .3 Example 5 (HC1). .
350 Ep dhegsuitiss gropsssed g 162 | thonir driec yiceled Wi iR affee
- Amount_pef® ﬂmem%%%gﬁ%agyg@m?gﬁm ool adagea! | ”

50 ng (ca | afed as the base) Lactose
85 nyg 2 rg.#gsukl . _
. Mcronized Silica Cel 10 ny

Pol yvi nyl pyrrqh% o .8u. 5 ng 20 The
| act ose, cornstarch and conpound of forrmi a %I § “arem xed toget herand

granulgted with a binder (poly- vinylpyrrolidone in an al coholic solution)
. to form granulCempousy@fgfarmelactllar e passed thrdlge a 16-20 nesh screen, then

air dried, |ubricatercvd ab theCda@ly zed silica gel and conpressed into
tablets. Afil m.coat may .t hen be applied if d‘ﬁg red. :
ctose o mg

50 ng 15

35 Cornstarch 125 mg

The above ingredients are mixed and filled into a two piece hard gelatin capsule.

4 C.Parenteral Solution

Compound of formula (I) 25 mg (calculated as the
4 (as a pharmaceutically | " base)
' . acceptable salt) - - -

~ Sterile Water for o
' Injections, q.s. to 1.0 mL

55 A pharmaceutically acceptable sait of a compound of formula (1) is dissolved in sterile water under sterile
" conditions to make 1.0 mL. Such a solution may be packaged in a sealed sterile ampoule to provide a unit dose
or in a sterile vial for multiple doses. if the formulation is to be packed in a multi-dose container, the addition

of a bacteriostat such as 0.2 to 0.5% wiv of phenol is desirable. '



25 B. Capsul e I ngredient Amount per Capsul e 30 “a '

Gonmpound of formula (1) 50 ng (cal cul ated as the base)

Lact ose EP0426416B1 1> rrg 35 Cor nst arch

125 ng The above ingredients are mxed and filled into a two piece hard

gel atin copsuppesitor40 C. Parenteral Sol ution Conpound of fornmula (I)

25 mg (calculated as the 45 | (as a pharnaceutically

base) acceptTabhgirechipride sétofa pdmpoivd pEprmutar(l) 650, freccalicwiated asthedase) is mixed with 250 mg

1. 0 i s550f softenedoqsheliedieocen huftercand § suppesiipry istirmedsby chilling and staping M ATIOIGT  or mul a

(&Y is dissolved in sterile water under sterile conditions to make 1.0 niL.

Such a soﬁmm&ﬂ'ﬁ;ﬂbe packaged I n a seaI ed sterl I e arrpoul e to provide a

unit dose or in a sterile vial or Efg@g orrrulatlonlsto
tgnes

iy oral ek o 128,98 818 2,4.5-
08"t gkgdm'\v% "Ifﬂ'é%%e’ﬁ“@"'a - ﬁe@ﬁ DJ%":’{ %’"ﬁﬁﬁpom tory

The hydrochl oride salt of a conmpound of formula (1) (50 ng, calcul ated as
t he base) iagmgn' xed with 250 ng 5 of softened or nelted cocoa butter, and

a suppositcory is formed by chilling and shaping in a mold. Exanple 8:

Toxi ci Vv I

es SI;%R)Ng.a.?mrhge fb@l&gi;n%g%ghrecﬁﬁéﬁgﬂk &Y, a?e &923506@ F$§§§§1en%u NL, SE
hydr ochl ogj dg édehpéund bitarmuleqy € 100 t| rres the oral ED[err] in the

antitetrabenazme est. Clains 15 Cdains for the followi ng Contracting
States AT, BE, -CH DE, DK, FR GB, 4T, LI, LU NL, SE 1. A (2S, 3S;5R)
conpougpd of forrrul a (1) 20- 25 [ERR]} 30 V\/nerei n X is hydrogen, alkyl of
1 to 6 carbon -atons, cycl oal kyl to 6 carbon atons or a group [ERR]
where [ERR] is cycloal kyl of (ﬁ arbon atoms, and salts thereof. 35 2.

A<{2S,3_, 5R) conpound accorE m 1, and sal ts t(ﬁereof

substantially free fromthe - enantlornorph 3. A
(+)- (&R, 3R*, 55*). raceng¢ Hyul a (1) according to claim1, and salts
thereof. 4. A conpound according to any of clains 1 to 3 wherein Xis
hydrogen or alkyl of 1 to 6 carbon atoms, and salts thereof. 5.

(2S, 3S,5R) -2-(3.5-Di fl uorophenyl) - 3, 5 di met hyl - 2- nor phol i nol and salts

t her eof
wherein

X is hydrogen, afky! of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms or a group -CH,-X!' where
X1 is cycloalkyl of 3 to 6 carbon atoms,
and saits thereof.

35 2 A(28,3S8,5R) compound accordlng fo claim 1, and salts thereof, substantially free from the (2R,3R,58) -
: enantiomorph.

3. A (+)-(2R+,3R+,58+) racemate of formula (I) according to ciaim 1, and salts thereof.

4. Acompound aécording to any of claims 1 to 3 wherein X is hydrogen or alkyl of 1 to 6 carbon atoms, and

“© salts thereof.
e .5. (2§.3§_’.53)-2-(3.5-Diflhom§henyl)-3,S-dimethyl-2—morpholino’| and 'salbe thereof,
| 6. (+)(2R+ 3R+ 5§~)-2-(3.S-Diﬂ_umophenyl)—s.s-dimethyle_z-morpholinol and salts thereof.
“ 7. (28.38,5R)-2-(3,5-Difluorophenyl)3,4,5-trimethyl-2-morpholinol and salts thereof.
8. (+-)-(2B_‘.35*.5§t}2¢(3.&0ifluomphenyl).-_3,4.5-trimethyl-z-morpholin.ol and salts thereof..
0 9 (2§.3§.55_)-2-(a.s-biﬂuoropnenyl)-4-ethyl-3.5-dimeihy142-morpho|inon and salts thereaf,

10. Asalt of a compound according to any of ciaims 110 9.
1. A'pharmaoeutical'ly' aeoeptable saltofa compeund according to any of claims 1 to 9.
5 42, The hydrochloride salt of a compound according to any of claims 1 to 9.
13. A compound aceordlng to any of claims 1to 9, ora pharmaceutmally acceptable salt thereof, for use in

the medical treatment of a human being.
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St (3 e et 43%y) (35D uorophenyl) 3, 5-dimet i -2- o Hllllll H!IIIIIIW i

(2S, 3S,5R)-2-(3,5-Di | uorophenyl ) 3,ep c426 8168t hyl - 2- nor phol i noI afid salts™ s
t hereof. 8. '

(+)-(2rR oAy - 2-(3,5-Dif uorophenyl )-3,4,5-trimethyl -2-norpholinol and
salts t he???%ﬁ*;PLg'l

(2S, 3S, 5R) - Fhé Rdochibrids soPPERPIIN offorRiula)) (58 ma; dAicliBted3d thelbad®) isHiddiwiR 503
sal t s & hesracrtened 6. mefledcdbda bofter,2ang @ BYPPOETEry RA6rMed by \¢hilling ard Bhaghg ich mblgs 1 to 9.
11. A pharmaceutically acceptable salt of a conpound according to any of
clains 1 Example &TFoxicky. The hydrochl oride salt of a conpound according to
any of clainms 1 to 9. 13. A conpound according to any of clains 1 to 9, or
a phar maceufNosaaths/ooqurred it ratsiciverssingle ardl dpses bf (23, 38.5R)<2(3 Srdfiuprophemtli fedimethyl-2-

tr eat rfe nt merphalingh fwdgashleride (Rxampieg2) that were 190 times thejoral EPso(n thowntilgtabemszine test.

C S D. Suppository The hydrochloride salt of a conpound of
formJIa (1%'*20 ng, calculated as the base) is mxed with 250 ng 5 of
sof tened Bt ed cocoa butter, and a suppository is for med by chilling

gt & or St éﬂ‘é’fﬂr\z@?‘%ﬁz 38 A S BB Bl b0 eS8 %0

mor phol i n 2) that wer é 100 tlrres t he oral ED[err]
in the an |te¢ra§’% azi ﬁgﬁ?é@ q%“glms 15 dainms for the foll ow ng

Contracting States AT, BE, CH, DE, PK FR, &B, IT, LI, LU NL, SE 1. A
(2S, 39y5R) conpound of forrrula (1) 20 [ERR] 25 [err]
X 30 wherein X i s hydrogen, | of 1 to 6 carbon atons, cycloal kyl
of 3 to 6 carbon atons or a grouf r] where [err] is cycloalkyl of 3 to 6
carbon atons, and salts theped A (2S, 3S, 5R) cogBound according to
CLaim 1, and salts thereof, q tlaIFnyreefromth (2R, 3R 59) - _
enantiznorph. 3. A (+-) y(2f *) racemate of forrmula (I) according to
claiml1, and salts there . 4. A c¢onmpound according to any of clains 1 to
3 wherein X is hydrogen or algkyl of 1 to 6 carbon atons, and 40 salts
thereof. S. (2S, 3S, 5R) 2 (3 5-Di fl uorophenyl) - 3, 5- di net hyl - 2- nor phol i nol
and sgglots t hereof . 6. -(2R 3R*

5S*) (3.5- or op n di et hy| - 2- mpr.phol j n and sal ts thereof

25 7. (25 jg.s S ol 5* &nﬁmﬂaﬁn%ﬁ@?@ﬁ P prS 2 oGt o
salts there ’

(+)-(2R*, SF?pdg §§ ﬁeOf(S 5- leluorophenyl) 3,4,5-trimethyl -2-norpholinol and
sal ts ghesed (2538 5_ﬁ>ompound according to claim 1, and salts thereof, substantially free from the (2R,3R,5S) -
(2S. 3S, 5R) - 2eranti Emahfl uor ophenyl ) - 4- et hyl - 3, 5- di net hyl - 2- nor phol i nol_and

salts thereof. 10. A salt of a conmpound according to any of claims 1 to 9.
3. A(+-)-(2R*,3R+,58+) racemate of formula (I} according to claim 1, and salts thereof.

4. A compound according to any of claims 1 to 3 wherein X is hydrogen or alkyl of 1 to 6 carbon atoms, and

“ salts thereof.
5. ' (28,38,5R)-2-(3,5-Difluorophenyl)-3,5-dimethyl-2-morpholinol and salts thereof.
{+-)(2R+ 3R+ 58¢)-2-(3,5-Difluorophenyl)-3.5-dimethyl-2-morpholinol and salts thereof.
45

N o

{28.38,5R)-2-(3,5-Difluorophenyf)3.4,5-trimethyl-2-morpholinol and salts therecf.
8. (+-)-(25t,3§c.5§-)-2-(3.5-Difluorophenyl)-3.4.5~trimethyl-2-morpholinol and satts theret:f.
s 2 (2§.3§_.55)—2—(3.5-Diﬂuorophenyl)-4-ethyl-3,5-dimethyl-2-morpholihol and salts thereof.
10. Asaltofa compoulnd according to any of claims 1 to 9.
11. A pharmaceutically acceptable salt of a compound according to any of claims 1 to 9. _
55 12, The hydrochioride sait of a contpoﬁnd according to any of claims 1109.
13. A compound according to any of claims 1 to 9, or a pharmaceutically acceptablé salt thereof, for use in

the medical treatment of a human being.

10



1110 A pha |

pharmaceutically acceptable salt of a conpound accorg u
_;._cI ains 1 to 9. 55 12. The hydrochloride salt of a conpoun l“ﬂlﬂmimm I”Il'
any of claims 1 to 9. 13. A conpourkP @42641&Bhg to any of claing 1'to"9,%or*
a pharmaceutically acceptable salt thereof, for use in the nedical
‘treatment Qs A chipbad L60rdish to 4RV of claifnb 1W&M%ceuncany acceptable salt thereof, for use in C

L M S 14, fheGRamentorh métdaistrdegintaduiaipeng. claims 1 to 9, or a
pharmaceutically acceptable salt thereof, for use in the treatnent of a

ment al @i sAdAddconpeund dvonnding t eyl ciaims 1 o9, exspRUIRdeUicAl AceRtaetselt thanpolfbr ush i TS
1to9, or a m@atqeeraﬁw "Bﬁiu'éﬁl'hﬂmge sal t thereof for use in the

LU SO SRR ) e R PR AR 1,

t he manuf acturthe |carren |ca re man'f of a human bei ng.

10 17. Gse 19f uBe SratBRpIAY RE6EH aﬂ, Jfaa,aglv/mcy‘ ord phariacelitidafly a%oep%:eaau thereof, for
phar maceut i cakheynsAGiEdité Falnfedidathdnt tbiths Ffafment P& mbital didGrBeH indHubha R beilg.
medi canment for the treatnent of a nmental disorder in a hunan bei ng. 18. Use

of a conpould Used@rcanprynd ascerding to anycdf claims 1 I 9; or adpharnaceytiqaliyaccentable saltthéreof, for

- ‘acceptabl e salﬂtemﬁlﬂefﬂwdammmlfmmmmwdwsﬂomﬂhmmfor t he

treat mefit o e ress uman bei n 19.. A'pha t

for mul at i OHL ﬁa | 8‘?’3 gﬁ:ﬁm?:{ g?’ {%sr# é°ﬁ)°h§'m38?"t'
phar maceut - i &8 ylaﬁceg epa{ o Sg%m riel™ h an accept abl e
carrier ttheM&mu.g&nM%Maﬁﬁima@m&rogamﬂ,ﬁa@hal m 19 adapted for oral
admini styation. 20 21. A fornulation according to claim20 in the formof a
capsul e or 28aBlfetulatRi accirding torviaiin 200 the Frem pf eqapsuletor abletof  a f or nul at i on
according to any of clainms 19 to 21 corrprlsm adnm xture of the ingredients
t her eof . 232 23“9“3&" feethe grerargsion phadorguialicq aggording i,qny gf %’?Fp‘@ﬂ%%i‘ copesing affpixtie
any of cl ai ms %the Boredientzthetedt o)+ { hereof, conprising a) reaction of an

al cohol (1 Ly Raindgrof s am# BLdciring 6 anyWEHR o & of Ssafthefdsr doBitling "
formula (I )2 W dy aalgfgﬂ‘ta‘brﬁpgo i vwg’gho‘& opnateéchnraalﬁheremea egf? ﬁ%ﬁ, w::E

L [err] F 4 a ketone (Ill)
(I11) wherein L is a leaving atom or group; or b) when X is other than

hydr ogen, reaction of the correspondi ng conpound of fornmula (1) wherein X

is hydré#gen with a reagent (Iv) [err] (I'V) wherein [err] is a group
X as defined in formula (1), otherthan hydrogen, and [efr] is a |eaving
atomor group; or c) for the (2S,3S,5R) conpoun S ti ofFof the
correspondi ng (+-)-CQ%E§G§IB;,, 5S*) racenate;

35 | L

NH.X
[
“« (an _ - (111)

. wherein L is a leaving atom or group; or .
b) when X is other than hydrogen, reaction of the correspondmg compound of formula (1) wherein X

® " is hydrogen with a reagent (IV) .
X2- L (v)
wherem X2 isa group X as defined in formula (1), otherthan hydrogen and L' is aleaving atom or group;
or
50 c) for the (28, 3S S,5R) compounds, resolution of the corresponding (+-)-(2Rt 3R+,58¢) racemate

followed as appropnate by conversion of the product into the free base or a salt thereof.

24. A compound according to any of claims 1 to 9, or a salt thereof. when prepared by a method according
to claim 23.

% Claims for the following Contracting States: ES, GR

"4,  Amethod for the preparation of a (2_S_,3§_,53_)_ compound of fdrmula 0]

11
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a salt thereof. 24. A conpound according to any of clains 1t

“thereof, when prepared by a net hoeP e42sd1eiBhg to cl ai m 23. 55 Q ai'ms 'for
the follow ng Contracting States: ES, GR 1. A nethod for the preparation of
a (2S,3S,5R) compound of forrmula (1) 11 F5([err] 10 x or

(+-)-(2R*, 3R*,5S*) racemate theredf, or a salt thereof, 15 wherein X
is hydrogen, alkyl of 1 to 6 carh atons, cycloal kyl of 3 to 6 carbon
atonssor a group [err] where [er s cycloal kyl of 3 to 6 carbon atons,

: d met hod conprising a) f an al cohol (I11) having the
“a'glproprlate chirality, wh € defined in forHila (1), with 20

f ol |l owed as appropriate by conversion of the product into th m M‘mm “

a ketone (I11) [err] CH3
25 NH. X F 30 (I1) H3C 'i‘ CHs (1)
whereifn L is a | eaving atomyr group; or 36 b) when X is other than
hydrogen, reaction of the cdrresponding conpound of fornula (I) wherein X
is hydrogen with a reasgent (I [err] (I'V) whereinX2 is a group X as
defined in # *hydrogen, and [err] is a |eaving atom or

group, or 4(9”‘5"“"‘er c) for the (2S,3S 5R conpounds, resolution of the

comier <t on gﬁyﬂ?ze’ﬁf i ‘?1?5"3"’% R S i oLl b 4B s RSB LA e oy

accordi ng tQ rel hpn ofms: hydrogen or alkyl of 1 to 6 carbon atons.

e R o e e

thereof or a salt thereof 12

L o}
25 : CH3CHCH,,0H
L
NH L) x
F

30

(I1) (III)

wherein L is a leaving atom or group; or '

35 b) when X is other than hydrogen, reaction of the corresponding compound of formula (I) wherein X

is hydrogen with a reagent (IV)
X2- L1 (v)
wherein X2 is a group X as defined in formula (1), other than hydrogen, and L is a leaving atom or group;
or
] c) for the (28,3S,5R) compounds, resolution of the corresponding (+-)-(2R+,3R+,5S¢) racemate;
followed as appropriate by conversion of the product into the free base or a sait thereof.

~ 2. Amethod according to claim 1 wherein X is hydrogen or alky! of 1 to 6 carbon atoms.

«& 3. Amethod according to claim 1 for the preparation of the (28,3S,5R) compound of formula (la)

% | ° o am
LI s

H

or (+-)-(2R+,3R*,5S%) racemate thereof,
or a salt thereof. '

12



LP 0" 426 416 Bl C L 4. A et hod according to any
2 and 3 wherein the (R -alcohol (Il) is reacted with the" ket m "iﬂ" ﬁ"”“l
met hod according to any of clains 1&)’0@&2614‘3&10 4 wherein L

met hod according to claim5 wherein i's bromo. 7. A net hod accord| ng to

.claimla) fgqr B S0&E QR ki ]
(2S, 3S, 5R) - g. (g?igthdl 2 uolﬁéo%h}(}ny alms 1ag Zdalnrqrgwrt{;relflthze (TT)Da}IcBHol fll IS r acted mth thek k%na

t her eof , corrprlsmg reaction of R—( ) - 2- am no- 1- pr opanol with

2-bronp-3' , 5. - Alinethddaccording b anyaf dgime te) epxd 2tn d wberei L isAaiet hod accor di ng
taei} herofcl ai ns 1b) and 2wherein the (2S 3S, 5R) conpound of fornula (1) is-
excted witf tAweth '"Q‘P??‘"‘ e"’!’J'-‘%ﬂt""i’f’%‘l'hod accor di ng to any of clains

"
1b), 2 and § ""A"ﬁa@h&‘a @ﬁth& ?f% FQ phe,‘;% D42 ethyt
V\h ‘]

prg}ri)glr gt‘l[og;lr]offélz R(g (3 5 rop ﬁé)'% . %7518-3 5-di-

2-nmor pholinol, or a salt thereof conprising reaction of

(2S, 3S, 5R) 28( SAEJetdcddcwrlgWhgrbf)claﬁ'ysﬁ))ahdrlmhbryihtheasm_rsgj‘da}nbdiﬁﬁ offdrihila (Y Rirdditled
i odi de. 12. A wmthodagmuwdl ng to cl a| m 1b) for the preparation of (2S,3S
5R) - 2- (35d|fluor8J)hen )-4-ethyl -3 di - rreth¥ -2-norpholinol, or a salt

t her eof Aepth fqﬁeﬁ"V&c'f'wbhéa%waw ishalef | uor ophenyl ) - 3, 5- di -
25 et hyl - Qtlﬂ&{écg(mim %E@%&%&%’ﬁh‘p@h’g‘? 13 A et hod accordi ng to claim

ic) for the prepara I on

) - 2- (3, 5- di #4. URMmBHREIRYdrding3o Sairfl bYWk thi b:eBaraﬂspéfpis;dsl b-(3,DéirndropReni)-3 b&ﬁﬁ@iw-
conpri si By I eSBmbiphdlivl,@F a Gatttherdof, mpsisihg ReSdtipn d-{25H f(3, 51 axficorIpRényi)-3,5-dimethgl -
et hyl - 2- nor phambwiwdiinel #h mdtiy iodideret hod according to any of clains 1 to 13

wherein the product is isolated as a salt. 15. A nethod according to any of
claips 1 to143ARpEeEACPPringo plaig bider thesprepatgtionob@s. %?gggéﬂﬁ'umw&dﬁw-&&dv
ceptabl e sal t.mehy -$enomholnolcer g saitsherect, seppRsishereasion R)-P-3.5ditusroghentl)-3.5,d-
claimil sr (+- Tet('ﬁ'??"lgﬁm'@@""}m pheliofid®-c t hereof, or a salt thereof when

Pat ent Sﬁsg?/.‘ %h&l :E:h r{ol ndgl'g\yéﬁf&tﬁwre%n% cg{kf%% :%%(3155 luu ..erﬂ pheﬁKtﬁ 5. 40

| T, Li, LU Nipetilr2 o,p(, Verb| ndung der ' Formel~ '*
~~~~~~~ F HSC C x55 worin X Wasserstoff, AIkyI mt 1 bis 6
Kohl enst f f Moﬂmetho@mdmadnkydyomalmﬁ ﬂo|13wﬁerdﬁoﬂhém¢1cﬁ£fsaimrtselder el ne

Gruppe -CH X1 ist, worin Xl Cycloalkyl nmit 3 bis 6 Kohl enstoffatonen ist,
und deren Si% Z@methg_d aegording to any of claims 1 to 13 wherein the product Is isolated asa.pharmaceuhcauy.ao-13

At ceptable salt.

C

35 16. A(2S,35,5R) compound of formula (I) according to claim 1 or (+-)-(2R+,3R+ ,5§*) racemate thereof, or a
" salt thereof, when prepared by a method according to any of claims 1 to 15.

Patentanspriiche

40 .
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE
~ 1. (28.38,5R)-Verbindung der Formel (1)
5
F
_ . o .
. /E foﬂ 0
HsC N CHs
X
55

worin .

X Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6 Kohlenstoffatomen oder eine
‘Gruppe -CHx-X1 ist, worin X! Cycloalky! mit 3 bis 6 Kohlenstoffatomen ist,
s und deren Salze.

13




1l I Ho 11111111 EP 0 426 416 Bl 2. (ZS 3 5R) Ve

Anspruch | und deren Seize, welche |mvvesent|chen frei vom mﬂm F"im@wum
Enant i onor phen sind. ¢ 3. (+ ) - I ePO’) - Racemat der Fer

Anspruch | und dessen Sei ze. er b| n ung nach einem der AnsprOche 1 bis
3. wobei X Wasserstoff oder AIk | mit | bis 5 Kohlenstoff- atomen ist, und
deren Sei?ze 23ISR 12’3@5 a"QA'(sB’ ugh F5ind|dgrsn Sakenvaighe im wesgntichen ] von (2R3RSH i nol
und dessen S§Fnsigmongiien sind

() (PRa 3B st bl BRI W i R S 240" PO i ol und

(2S, 3W 5@) - Rerbidding Bach leinerh péranyprichs 1 is 3- \mbaiactwwseraomwemm il ©bis B RENéHRGA.EN
Sei ze. 15 - 8tomen ist, und deren Salze

(+)-(2R*, 3R*, 58_3_ -Di fl uor phonyl ) -3, 4, 5-tri met hyl - 2- nor phol i nol und
desseny S&r 288 38,5R glfluorphenyl)-s 5-dimethyl-2-morpholinol und dessen Salze.

5-2-(3,5- D L P l.i nol_ und dessen

sai ze. 1§ E‘U@ﬁgﬁ%_%égﬂr@ ’H””Hgs "'F}hg&"c'f’ hr‘%ﬁ "683?387% bis 9. 20 11.
Phar mazeuyt i SBRIBH I Rhe)3, 45t 8 nfdipRsliél Gnd\dbsdan 8l m der Anspr Cche 1
bis 9. 12. Eiys?ro_ﬁl g‘rﬁl)dsg’lingglbner Verb%lndug’g nac?\ ei ngm der Anspriche I bis

9. 1315 Vé&r biEHRRGIR*HSK)-2(B- ﬁ@iﬂudahenmqs‘ps—irmw -2imdppiwlird! und dessen Salzehar mazeut i sch
annehnbares Sal z hi ervon zu erwendunq| bei der nedi zi ni schen

Behand! ufy #ES3S0BE %H‘f'"%ewmy}w%ﬂ@eme lioghugd despenS3iee-| che | bis 9

oder din,ph rvon zur Verwendung bei der
Behandl ung g?’%@@@é@g@g iﬂ{ﬂg?{ gﬁ@ﬁ%@eﬁ%ﬁhen 30 15. Verbi ndung nach
“ei nenfdent.Arfd@mieifich arAbtinbre® 88 eiftir VerBihuhdMiciesldnbdehARpraaavRiges Sal z

hi ervon zur Verwendung bei der Behandl ung ei ner Depression bei m Menschen.

6./ VerV\Bﬂ-dtlwgmébtiﬁaalzﬂe#fyéfhiddmgnwaehe@ﬂﬂémmmeMrache | bis 9 oder oines
phar rrazeutfsch baron Sej zes hje von zur Herstellung eines

Ar zne {ipre YRIDID %ﬂlﬂ CBE?E sh%l? EP@Q“%‘E‘H@‘E‘I’?E??“’“?P“ Sglhireseagsg
ei ner rb| vl ?Pa deéf“ﬁ e R PSE1®0- 9 oder ei nes pharmazeuti sch

annehm  Rgr %}bﬁﬁﬂni Rath Bin&ih Y& Rns%l'tfché”%@é E‘Jel- Hﬁ‘ﬂuaﬁh&@:ﬁnscﬁraﬁrﬁﬁhﬁgr{?tﬁz% ﬁ 2ue

Behandl ung Qéragrdufigedder Bétardiling Sindr GaRIeSRrARKLR BER Mengehen. VET WEN ung
Ver bi ndung nach ei nem der AnsprOche 1 bis 9 oder sines phar rrazeutlsch

annehge 48 Verbindupginash eifjem deg Andprishe/ Dbis @ eder ¢ilephatneizbulisnl) agnehmisarediSala diervioh tug| S
zur Behandl Mﬂgem‘mahelt[eepvfeedbmoniﬂtrélemmnbemmwenlg Phar mazeuti sche
Zuber ei tung. unfassend |ne Ver bi ndun nach ei nem der Anspruche | bis 9

der dinph 8 'E&K’"%i %\P'é%"‘ °"2{§ mvh"*
gnﬁrehn‘i)gr gn%‘(‘ﬁ% r&?"fzﬂrr uns s %&Hﬁ%@ ng?M"\REﬂ“E'he zur
oral ef VayaliGbsdlng oaﬂ.mh acﬁsmeneéemmeeu Bid 9\ShieFGifel pHRREEMS 8 il FOr M

di ner Kapsebar&flSdized filbived fuf Herdtllung/BihdsApFnBimitéls ur BRRahkiBAg é:H&BGQét&Wa Bikdiny! t UNQ
nach ei nem gghsciaspr Cche 19 bis 21. urnfassend die Verm - schung deren

Bestandteile. 23. Verfahren zur Herstellung einer Verbindung nach einern
der Ans p & Merwindungseirpr Vatlindurd nacks ei@ar dep AnsipilehreVichis 9 eder eines phadmazputisktsambehmn g

si nes “Al kohbaren $aizes higrven e Hergelungyeines Areneimittels ur Bahandiyng reinar Dépmssion; beinFdenre |
(i} defini efthe®-st | nit einem Keton (111) 14

19. Phai_mazeutische_ Zubereitung, umfassend eine Verbindung nach einem der Anspriiche 1 bis 9 oder ein
pharmazeutisch annehmbares Salz hiervon, zusammen mit einem annehmbaren Tréger hierfilr.

20. Zubereitung nach Anspruch 19, welche zur oralen Verabreichung angepaRt ist.
21. Zubereitung nach Anspruch 20 in Form einer Kapsel oder Tablette.

22. Verfahren 2ur Herstellung einer Zubereitung nach einem der Anspruche 19 bis 21. umfassend dle Verma
schung deren Bestandteile.

23. Verfahren zur Herstellung einer Verbindung nach einem der Anspriiche 1 bis 9 oder eines Salzes hiervon,
umfassend
a) Umsetzung eines Alkohols (i1) mlt der geeigneten Chiralitét, worin X wie in Forme! (1) defnmert ist,
mit einem Keton (i1}

14
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EP 0 426 416 B c L
1;:I |s351~tSC 3 “ﬂs{j;'s;:g 55 worin L emxn Iﬁlﬂ M!%H”“I

oder eine Abspal tgruppe ist; oder bfpwenn X van Wasserstoff ver SChI eden

I st, die Ursetzung der entsprechenden Verbi ndung der Fornel (1), worin X
Wasserstoff ist, mt einem Reagens (IV) X2 - LI (rv)y 20 worin X2
ei ne von Wasserstoff verschi &&8afECHYOH i n Fornel (Igpdefinierte Guppe X

i st und LI ein Ab- spaltatorn oggrxei ne Abspal tgruppe ist; oder c) fO die
/(ZS 3S, BR- Ver bi ndungen, di e Aufl osung des entsprechenden '
“F-) - (2R*; 3R*, 5S*) - Racemats; und, falls zweckdienlich, die nachfol gende
Umwandl ung des Produkts in die frel @ Base oder el nem Sal z hiervon. 25 24.
Ver bi ndung nach ei neem der Anspr Och 9 oder eines Sakzes hiervon,
hergestgjit nach ei nem Ver fak e Ahspruch 23. Patentanspriiche fiir
fol gende Vertragsstaaten: ES, 0 1.} Verfahren zurmﬁerstel | ung ei ner

(2, 3S, 5B) - Ver bi ndung der For ) F35 F(1 H3C CH3 x 45

oder eines (+-)-(2R*. 3R, 5S*){Racenmats hiervon. oder el nes Sai zes

hi ervon, worin X Wasserstoff. AFkyl mit | bis 6 Kohl enstoffatomen,
Cycloalkyl mt 3 bis 6 Kohl enstoffatonen oder eine Guppe -CH2-X ist,
worin X Cycl oawbrplL eimiAbsr@itdtimsoder diggetbenaltgrarpe st odeen | st, wel ches Verfahren 50
a) di e Unset zunb)wetnxon Wassenstoff vergchipden s, die H@?et@lmegmeﬂlemyablﬂﬂuﬂsdermmln X
wi e in Formel ({0)wetieXWasearstoffistmit gitem Repgrap{Met on (111) CH3 CH CH20)H

( 55 NHEXL  EBVD426 416BL1
M S * 2 worin X2 eine von Wasserstoff verschiedene, wie in Formel (1) deflmerte Gruppe X ist und L! ein Ab-

spaltatom oder eine Abspaltgruppe ist; oder
c) fiir die (28,3S,5R)-Verbindungen, die Aufldsung des entsprechenden (+-)-(2Rs,3R+,5S8+)-Racemats;
o/ und, falls zweckdienlich, die nachfolgende Umwandiung des Produkts in die freie Base oder einem Saiz
hiervon.

25 .
24. Verbindung nach einem der Anspriiche 1 bis 9 oder eines Salzes hiervon, hergestelit nach einem Verfah-

ren gemafl Anspruch 23.

Patentahsprﬁche fir folgende Vertragsstaaten : ES, GR

30
1. Verfahren zur Herstellung einer (28,3S,5R)-Verbindung der Formel (1)
F
35
o F
L X
40
N CH
HaC \ 3
N X
& oder eines (+-)-(2R+, 3R+, 5S+)-Racemats hiervon,
oder eines Salzes hiervon,
worin

X Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6 Kohlenstoffatomen oder eine
Gruppe -CH,-X! ist, worin X' Cycloalkyl mit 3 bis 6 Kohlenstoffatomen ist, welches Verfahren
50 a) die Umsetzung eines Alkohols (i1} mit der geeigneten Chiralitat, worin X wie in Formel () definiert
ist, mit einem Keton (ill)

CH, CH CH,0H
58 NH.X

(11)
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5 F ‘CH3 L 10 worin

Abspal t at om oder si ne Abspal tgruppe ist; oder b) wenn Xvon @,ﬂwrﬂmﬂﬂ,
verschi eden ist, die Ursetzung der entsprechenden Verbi ndung I”"I
(1), worin X Wasserstoff ist, mt eERORFEWRINs (1V) 15

X2- LI (1'V) worin X2 sine von Wasserstoff verschiedene, wie in Fornmel
(1) definierte Guppe X ist und Li sin Ab- spaltatom oder sine

Abspal t gruppe ist; oder c) fir die (2S, 3S, 5R- Verbindungen, die Aufl8sung
bzw,.--Abspal t ung des ent sprschenden (2R*, 3R*, 5S*) - Racemat s; 20
undx_Ffal¥s zweckdienlich, dig i, Umnand ung des Produkts in die
freie Base oder sin Salz hier . 2. Verfahren nach Anspruch 1,
wobei X Wasserstoff oder Al kyKR_mi# "1 Bis 6 Kohl enst éEBat onen ist. 25 3-
Ver f ahren nach Anspruch 1 zur '- st el lung der (2J, 3S, 50) - Ver bi ndung der
Fornmel (| a) F30f~~ ~ ~~ ( la) H3C I CH 35

H oder d®s (+- )(2R 55%) - Racemats hi ervon, oder sines Sal zes hiervon.

4 4. Verfahren m“g% %L% , pe ;%?d 3, wobei der(B)- Al kohol
d
Anspr uche T8y e%%%o j‘l{ﬁ" MAELE,.,{, *”j-’gﬁih 5,% ot o hieché o Vi i oo

Anspruchs5. wobel L Bromsls ) Anspruch la) zur

Her st el 1 ung von womSe3ie S wakséritorbreRickibdd ; .
phol i nol oder ei @@uau&ab;eeﬁngA&w@mppetﬂifoagg*r?q W| ee%?r%;& gﬁgm&&f‘ SLRA L oin A

R-(-)-2- Ami no- | cpmepiangs, 38j bR)delindiniger dieSAufidéuhg b&w. bSHRINMAE 88 itsprezRenden (+-)-
Ver f ahren nach /amspRyssh)-Ricematsd/ oder 2. wobei die (2S, 3S.5B)- Verb| ndung der

Fornmel (2b) mi tunddais Reekdieptohsdig iabffolgsnapaheiandiungidssProdikts el frei6 B£8 odba6ih S&: MM
der Anspr Cche vonpinfaBR und 8. wobei LI Hal ogen ist. 10. Verfahren nach

Anspedich 9, _wobei L1 lod ist. 11. Verfahren nach Anspruch | zur
Her st el | ung?voYfrighses naeh Ansaryich)1, wabebX Wassprstgff g Alyl 5"1t3bl&65°"t'?"ﬁiﬁﬁﬂhmﬁmsz-

nmor phol i nol zung .von

(25,35, )& O e i o1 o Rkl U2 35 Sy BB Fofnd o

11111111 i 111' fl1 3,5-di nethyl-2-ngrpholinol mt Methyliodid 12.

Ver f ahren nach Anspruch 1 b) zur Herst®llung von

(2S3S, 5B)-2-(3,5-Di fl uorphenyl ) -4-ot hyhg3, 5-dinmethyl - 5 2- mor phol i no
oder einges Sal zes hiervon, unfassend Unset zung von (2S, 3S,5

)-2-(3,5-D fluorphe- nyl)-3,5- dioe por pholinol mt Ethyliodid. 113.

Ver f ahren nach Anspruch Ic) zu | un§ von (1a)
(28, 3S,5f!)-2-(3,5-Di fluorphe =di mmet hyl - 2- nor -
CH3
35 . H3C H

oder des (+-)-(2R+, 3R+, 5§¢)-Raoemats hiervon,
oder eines Salzes hiervon.

4. Verfahrennach emem der Anspriiche 1a), 2und 3, wobei der (R)-Alkohol (1) mit dem Keton (lIl) umgesetzt
wird. .

§. Verfahren nach einem der Anspriiche 1a) und 2 bis 4, wobei L Halogen ist.
45 6. Verfahren nach Anspruch 5, wobei L Brom ist.
7. Verfahren nach Anspruch 1a) zur Herstellung von (28,38,5R)-2-(3,5-Difluorphenyl)-3,5-dimethyl-2-mor-
pholinol oder eines Salzes hiervon, umfassend die Umsetzung von R-(-)-2-Amino-1-propanol mit 2-Brom-

3',5'-difluorpropiophenon.

8. Verfahren nach Anspruch 1b) und/oder 2, wobei die (2S,3S,5R)-Verbindung der Formel (1) mit dem Rea-
gens (IV) umgesetzt wird. .
9. Verfahren nach einem der Anspriiche 1b), 2 und 8. wobei L' Halogen ist.
% 10. Verfahren nach Anspruch 9, wobei L' lod ist.

11. Verfahren nach Anspruch 1b) zur Herstellung von (28S,3S,5R)-2-(3,5-Difluorphenyl)-3,4,5-trimethyl-2-
morpholinol cder eines Salzes hiervon, umfassend die Umsetzung von (2S,38,5R)-2-(3,5-Difluorphenyi)-
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#hol'i nol oder oines Saizes hiervon, unfassend di e Auflosung bzw.

'._ufspaltung von (+-)-(2R*, 3R*s. 5*)- 2-(3,5-D fluarphenyl)-3;
a2l ol 34, e aremasmaieetnem cer avsor o [ IFINUM '"‘

'cg{erAnsprf | che J”_ etﬁz_ﬁgpo?%gﬁ‘gpgﬁg%kt al s pharmazeuti sch annehnbar es

alz isoliert wWr r bi ndung der Fornel (I) nach
Anspruch |  ogeNefdhredRadhihspruéiib) AirFerstiluhg VoR 8158 /5R _pﬂeg]mnu% R3S limethyi-
her gest el t naglinophBIReN oiaeined 1S tids GO, dmMssRRIAICEH S 5RPL-83,5LDifluchfhe-
Revendi cat | ONS ngRR3S-Bitheth@i2-monsholmoliiit EtRyliodid. at S cont ract ants sul vants: AT, BE,
CH~DE, DK .FR GB, IT, Li, LU N, SE 25 1. Conpose (2S,3S 5g) de -
formule (1) 13.|: Vg@hren nach Anspruch 1c) zur Herstellung von (28,38;5R)-2-(3,5-Difluorphenyt)-3,5-dimethyl-2-mor-
(1) HC N  pholitel gder eines Salzes hiegvoaumfassend dig dufidsung baw,Autspaltung von(+g-(2R*cRe-8S %
car bons, cycl oZt@ePifiworatienyl)-3a5-gimethyhZamorphalinoh  hone ou un radical -CH X1 ou X
est Cydoal quﬁ.selg%ilre% chth%%ﬁ% ep\(i/i@ch @Bip%ngrbbeiaas P?o%rlaglL Sai goligrglu% ci. 40 2.

Conpos6 (2S vant lar en i catron Cel ui -

sensi bl enment4se mbndﬁch|elnblﬁ aéAnspribieaNIR1P WD béi 53 Ploduid als praaﬁaamﬂmnnehmbares Salz
(+-)-(2R*. 3R*. womertwa. fornule (1) suivant la revendication 1. et les sels
de celui#&i. 45. 4. Conposb suivant |'une quel conque des revendi cations |
A 3. ou X edS. (RS:RSFRMerbindungiders Bgrmel (Rpach Amepricit esder deren (H42R+ ARnBIR-Ragematodersis| s
de cel ui -ci. 5 Salzhiervon, hergestellt nach einem Verfahren geman einem der Anspriiche 1 bis 15.

(2S, 3S. 5B) 2 (3 5 D|quoroph6nyI) 3. 5-di nbthyl 2-nor pholinol et les sels de
cel ui -

(+-) - (2R+2-° F?“'S@“’S‘?“fs 5-Di f | uor ophenyl ) - 3, 5- di nt hyl - 2- mor phol i nol et ies
sel s de cel

(25, 35,5 - ifﬁzewgcaé"f-r BBFISHERSA Somragrasis ShIvARPH AT B5: SHRS RY FRCFRAT 40
sels” de celui-cr. 8.

(+-)-(2R% 3K, %}osgl gggfj,,mgéq,thnyl) 3,4,5-trinbt hyI 2- m)rphol i nol et
| es sels de celur-ci.

(2S3S, 5R) - 2- (3 5 D|f| uorophdnyl) 4g 6t hyl - 3, 5- di net hyl - 2- nor phoi nol et | es
sel's de cel ul - 10. Sal d'un conpose suivant |'une quelconque des

revendi catlons I A 9. 17 ‘EP 0_A 416 B1 | [~11111 1
11111 41111 B 111 11. Set_ph uti quenent acceptabl g1’ un conpos6

sui vant 'une quel conque de ' tions | a 9. 12. Chlorhydrate d' un
conpos6 suivant |'une quel tonq es revendications I' A 9. 13. Conpose

sui vant |'une quelconq dicatlons 1 A 9, ou un se
pharnaceuthuenent acceﬁ?ablp de~Cel uj-ci, a utlllser dans |l e traitenent
medi cal d®un etre humain. Conpose suivant |'une quel conque des

revendi cations I A 9, ou un sel pharmaceuti quenent acceptable de celui-ci,

A utiliser d an S & tthyc?rogrér?englggyle en *Q 6 aﬁgggsbc}e cargEng tc?icloa?coy"fe en% érseatorr]nlés e carbor:l'eOOu un

o -radlcal -CH,-X1 ou X! est cycioalcoyle en 3 & 6 atomes de carbone, et les sels de celui-ci.
© .

2 .Composé (25.38.5R) suivant la revendication 1, et les sels de celui-ci, sensiblement exempt de I'énan-
L ~ tiomorphe (28,38,5R).

3.. Racémique (+-)-(2R+,3R+.5S+) de formule (I) suivant la revendication 1, et les sels de celui-ci.

“. '4. . Composé suivant I‘.une quelconque des reven-dica-tions- 12 3, o X est hydrogéne ou alcoyle en 1 4 6 ato-
: mes de carbone et les sels de celui-ci.
5. (28,38,5R)-2-(3.5-Difluorophényl)-3,5-diméthyl-2-morpholinol et les sels de celui-ci.
o g (f-)-(_ég-.ag_o_.sg)-2;(3.s-'pifluorqphényl)-s.5-diméthyl-z-rfxor;iholinol etles sels de celui-ci.
2 (25.38,5R)-2-(3.5-Difluorophényl)-3,4,5-triméthyi-2-norpholinal et les seis de celui-ci.

8. (+-_)-(2Rt,3R=-,58*)-2-(3;5-DifIUOrophényl)-3,4.5-tﬁméthyl-2—morpholino| et les sels de celui-ci.
- 9. . (28,38,5R)-2-(3,5-Difluorophényl)-4-éthyl-3,5-diméthyl-2-morpholinol et les sels de celui-ci.

10.': Sel d'un composé suivant I'une quelconque des revendications 1 & 9.
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5 &

15. cCorrpose sui vant |'une quel conque des revendications 1 A 9, ou un sel:

phar maceut i quenent acceptable de celui-ci, a utiliser dans |

| a depression chez un Mre hunain. Ebﬁuzklmdmsatlon d' un conpgmunuuﬂlﬂutlllllmlll
| ' une quel conque des revendications | a 9, ou un sel pharnacedti quet 1

ment acceptab Eﬁ@f yor-14 4SRN Iy

tral t enent " é&gﬁjﬂ?m%gbddh macﬁﬁ%led?‘ﬂ. % %thrﬁrusngtq%bﬁnﬁggn corr%?)agggsw vant

| une quel §RNGHIShyiRfe d'EcBMPasE SiiivaR1Eind quétcthqueddes rsveriibtiopdRé gBCEUt | que- ment
acceptapl e de celui-ci, pour la fabrication d' un nedicanent pour |e

t f@jt ement 13" Gemrosénavivant 'yie quelgonqug des revendicatiens itaSeou{n9elipharmacutiquement angentable
d' un conpose deselifii q""sa'rﬂ?“%}‘aé?'@ﬁ'ﬂ'é}lﬁ@d'ﬂé up @iedWAAIR-at i ons | A 9, ou un sel

har maceut i qu
Fabr i cat | ofiedCmoRtaent o ﬁueé@gge (Epal f‘ 78 143 6o pitracebfimacf e
etre humal n. %“Tbc' il Ion ar maceu que conp Fenant un conpose
sui vant @ec&%&&&m eund §eldoRyie asu rs\a;ha.&n&as l1 2R, &. un@s! phdim&dbitiquement acceptable

phar maceut I qumn.t-mmmmbéleuémmlaulaﬂmsswemumet@mmh ent acceptable
pour celul-ci. 20. Formul ation suivant |a revendication 19, adaptee pour

| " admi ni st ﬂ&t Viilisation dilinecomgesé s@idant llope qrelcenabedesseyendigations 4a Pawe-naialobarmemutme,-
sous | a'sf or mement ammmw@-cemla@b"@aqumd'%m orge ritement madieahdivntrp tw
d' une formnul aPRBn sui vant une quel conque des revendi cations 19 A 21,

conpr e- 2 % des Suiy Ien} e%?even m%{ ns’?g ouu se Cede u
orepar at o d b@ﬁ%ﬁ ”&Mayap@ r.f" i rient o .eru%\/t % @ o

ou d' un,, sel renant ac o) un a coo ayant

la chirlite approprlee ob) X eat com’re defl ni Ala fornule (I) avec une

cet one (11 h8.: utlation d’'un composé suivant I'une quelconque des revendications 1 & 9, ou un sel pharmaceutique-
1N nbnt acceptéble d8 céiri-ci, pour la fabrication dGihid@ditatridnt(bbr le traiteniehi d8 la dépression chez

(1 II) 50 ou Lureste humai@t one ou un radi cal partant ou b) quand X est autre

qu' hydrggbne, reaction du conpose de fornule (1) correspondant ob X est

hydr o- gbnd® aGerpuiation Phaspacertiqus cpmpresant un gomposé spiyaps I'uge,quelconque deg,fevrndications {1,

radi cal X confreov ¥Rt pharpasprliajementseepplaple dq qelui-cj, avpeun sxcinigntgosepiable powrcelyi-pl. o 5t

un atonme oyau (2S,3S,5R),

dedoubl ema%? gﬂ'&ﬁlgﬁgg%ﬂaﬁ@g%ﬁgﬁg%% %Bo%ﬁa?’?&%@%fﬁég ); Suirvi par une

conver s¥0n 26,0 PérMiAktioR Suikkit IPFedéhdicition 20, baus iorte ldiuke ipside oud'us edmprimé.cel | e-cl . 18

EP 0 426 416 Bl [ I N 24. Conpose

sui vant | ' @RePuchdf dopréparatiohctiung fopmylatiprsyiviars fidne fuel@nque desTevsndicatiens 424 21, camipre-

pr 6par 6 par unenbie ¥R degingrédients dg cellespbndi cati on 23. 5  Revendl cations pour

Lgmligfas ( g? 35;:155(:? ;ir%;:'safag%/na tnsoor(\T)sé sullyanti'une que go%&iuee dgsere\gnfpa%n%t Ia%nouqi ulrjl sel de

a) la réaction d’'un alcool (ll) ayant la chiralité approprlée, ol X est comme défini & la formule (1), avec
une cétone (I} :

40
N |
CH:CHG 2OH
-
“ NH. X
(II) (III)
50
ou L est un atome ou un radical partant; ou
b) quand X est autre qu’hydrogéne, réaction du composé de formule (I) correspondant oti X est hydro-
géne avec un réactif (IV) :
x2- L v -
55 ou X2 est un radical X comme défini dans la formule (l), autre qu'hydrogéne, et L.! est un atome ou un

radical partant; ou
c) pour les composés (28,38,5R), dédoublement du racémlque correspondant (+-)-(2R#,3R+,58+);
suivi par une conversion appropnée du produit en la base libre ou un sel de celle-ci.
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B I T RO

90 CH HCG- N - Cooxr x 200 ou du rach que de ceI uI

(+%) - (2R*, 3R*, 5S*),- ou d' un sel de celé'y 42& 163} X est hydr-o mulmﬂulmmnmll

| A 6 atones de car bone, cycloal coyl e éen 5\ at ones de car

radi cal -CH2-X1 ob X eat cycl oal coyle en 3 A 6 atones -de carbone,

préc6de conpr dhafiempoghsuivant fuse gyelcaraupdesfevendications {49, puunselde el G RREHippRUg procsds

s

appropriee, ou Xsuvaptlarsyprdicalisi?3i A la formule (1), avec 25 une
cetone 111 CH3C- N 35
(1 I( 06)LRé%‘t“"?fﬁ“&'f‘b?f’é"iﬂf%ﬂ“r"gﬁrﬁ?m’b&f'{'ﬁ'ﬁf Eso&"b) quand X est autre -

qu drogbne, regc d se de I spondant obi X est.
hyc]?%‘)- 40 1 Py ddgge rk'l %m)é)"m?‘?qrsggégjg‘s-)éefzr LI (I'V) ou X2 eat un :

radi cal X comre d|f|n| dans la formule (1). autre qu hydrogbne, et LI eat

un atoms oj un : radical partant off - c) pour |les conposes (2S,3S.5R),
dedoubl ement du.rac6m que correspghdant (e+(2Rs.3Rl.5S0); 45 -suivi par ‘une
conversion approprlbe du prodU|tl eMN} a base libte ou un sel de celle-ci. 2.
Procede suivant |a revendic 1_-.Qb X eat hydrogene ou alcoyle en 1 A6
at omes de carbons. 3. Proc?%d jyant™d a revendi cation 1, pogfy | a
preparati os du conposb (2SA3S. 837 de fornuls (ls): 50 5s 19
111111121121111212111112 0 ¥26 iy Bl *C L M
S* 10 - _ H ou du racenique de cel ui -ci, .
(+-)-(2R*, 3R*,5S*), ou.d un Zel de ceIuI . 15 4. Proc6d6 suivant |une
guel.conque des ‘revendi cations |a), et 3 ou | alcool-{) (I'l) est ms a
réagir ave?® |a c@tW(“qu?‘)ecel‘}"c'-(P)'GE‘é%% vant B une quel conque des
revendi cations |8 'obi L est halo edb. su

revendi cation 5, ° sth o °° 1 \?H?F"’?ygef' ﬁf?l"&%l '&i"’%’)‘"“.
pOLk/I a pr epar at 4 SI (ﬁjft% 8pol(c .ﬁ% ql‘?rai:gi n%nrgzgri n?u y Lcjomn'ie déf‘?r';i formule (D), avec |

thyI 2- nor oI|noI 2 reactron
( ) - 2 anlno 1- propano vec la 2- bronD 3", dyfluoroproplophenone. 25

: CH3CHCH0H
' NH, X
35 {II)
ol L est un atome ou un radical partant; ou : :
o b) quand X est autre qu hydrogéne réaction du composé de formule (1) oorrespondam ot X est hydro- -
o géne avec un réactif (lV) )

xX2- L (IV)
o - - ol x2 est un radical X comme déﬁm dans la formule (). autre qu hydrogéne etL! est un atome ou un
. N - . radical partant; ou
R "o ) pourles composés (2s, 3S S.5R), dédoublement du raoémlque correspondant (h)-(ZRo 3Rt 55-)
.- __' s suivi par une oonversnon appropnée du. produn en Ia base libre ou un sel de celle-ci. -
2 Procédé suwant Ia revendlcatlon 1, 0U X est hydrogéne ou alcoyle en 1 a 6 atomes de carbone

3 Pmoédé suwant la revendlcatlon 1, pour la préparatlon du composé (28 38, 5_) de formule (la)

" 8§5 -
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_ actlf (I'V). 9. Procode suivant 4(; mﬁ conque des revend

st 8, ob Li est halo. 30 10. Pro g 4nt 1'a revendication 9, ob L1
t. lodo. 11. Procede suivant |a revend| cation Ib), pour la preparation du
. 3S, S5B) - 2- (3, 5-di | fuorophenyl k-3, 4,5-tri- methyl-2-norpholinol, ou un
| de celui-ci, conprenant |a re¢action du
S,3S,53)-2-(3,5-di fl uoroph6n 35 3, 5-di nBt hyl - 2- nor phol i nol avec
‘oetiureé de nmethyle. 12. Proc~ s vant | a revendi catloag)b) pour |a
eparation du (2S, 3S, SB)/E- 'Fuoroph6ny| ) 4- At hyl -
5-di et hyl - 2- nor phol i ndI ol o# sel de cel ul - conprenant |l a reaction du
,?i2S 3S,5B)2-(3,5-di Fl g ) -3, 5-di net hyI 2. nor phol i nol avec |'i odure
' Athyle. 40 13 Procéedb aw vant |l a revendication Ic), pour |la preparation
§§u (25. 95,513 -2-(3,5-di f| tor ophenyl )-3. 5-di rn6- J> |
¢t hyl - 2- nor phol i nol ou un sel - de celui-ci, conprenant |e dedoubl enent du
H+-)- (2R 3R*, mﬁ@mﬁ&@c@m%fg_p@@mﬁyﬂ) 3. 5-di met hyl - 2- nor phol i nol . 14.
r ocede sui vamddnsumgcamxei conque des revendications | A 13, ou le produi t
iest isojse sous fornme d un sel. 45 15. Procede suivant |une quel conque des
‘r evendi cat #.0nRro¢édésuh@nt 'une quelcopque des revepditationsdkle2 e 3L alsoof-@R) (Mpestinis B réagir avec
‘phar maceut i quenéiere Mk cept abl e. 16, Oorrpose (2S,3S.5R) de formule (1)
sui vant Ia re 3R*, 5S*) de 50
cel ui-ci, %/fﬂ"ég% ”th?ﬁ'lglqﬂ?mﬂ"e dB?'ébe&f’"éa% r"g’lﬁ’ll g"(ﬂﬁ'étfét "§lﬂ1 vant | ' une

quel co rﬁq u es.d SBrodeBY SNIhGAbIeRMSatibn FoiLest Bromé 0
N 7. Procédé suivantla revendication la) poui' fa préparation du (28,38,5R)-2-(3,5-difluorophényl)-3,5-dimé-

thyl-2-morpholinol ou un sel de celui-ci, comprenant la réaction du R-(-)-2-amino-1-propanol avec Ia 2-
bromo-3',5'-difluoropropiophénone.

25
8. Procédé suivant 'une quelconques des revendications 1b) et 2, dans lequel le composé (28S,38,5R) de
formule (I) est mis a réagir avec le réactif (V). :
9. _Procédé suivant I'une quelconque des revendications 1b), 2 et 8, ot L est halo.
» _
10. Procédé suivant la revendication 9, ot L! est iodo.
11. Procédé suivant la revendication 1b), pour la préparation du (28,38 5__)-2-(3 '5-d|fluorophényl) 3,4,5-tri-
méthyl-2-morpholinel, ou un sel de celui-ci, comprenant la réaction du (28,3S,5R)-2-(3, 5-d|fluorophényl)-
35 '3 5-d|méthyl-2-morpholmol avec I'|odure de méthyls. .

12. Procédé suivant la revendlcatlon ib), pour la préparation du (28,3S,5R)-2-(3,5-difluorophényl)-4-éthyi-
* 3,5-diméthyl-2-morpholinol ou un sel de celui-ci, comprenant la réaction du (28,3S,5R)-2-(3, 5-d|fluoro-
phényl)-3, 5-d|méthyl-2-morpholmol avec Piodure d’éthyle.

. 40° 43, Procédé suivant la revendication ic), pour la préparation du (28,3S,5R)-2-(3,5-difluorophényl)-3,5-dimé-
N/ thyl-2-morpholinol ou un sel de celui-ci, comprenant le dédoublement du (+-)-(2R+,3R¥,5S¢)-2-(3,5-di-
fluorophényl}-3,5-diméthyl-2-morpholinol.

14. Procédé suivant- I'une quelconque des revendications 1 & 13, ol le produit estisolé sous forme d'un sel.

45 .
15. Procédé suuvant l'une quelconque des revendications 1 & 13 ou le pmdult est isolé sous {a forme d'un
_ sel pharmaceutiquement acoeptable ' .
16. Composé (28,38,5R) de formule (l) suivant la- revenducatnon 1,oule raeémuque (+-)-(2R+,3R+,58+) de
50 cehn-m ou un sel de celun-cu préparé par un ptooédé suivant 'une quelconque des revendications 1 a
C15.
55
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d suivant |'une quel conques des revendi cations lb) e
I le conpose (2S, 3S, 5B) de forrrul e (I) est ms Areagir am'"u’l”“lll
] ] *

- .



