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1 R(+)-2-AM NO 3- HYDROXYPROPANO C ACI D DERI VATI VES
WTH GLYCI NERG C ACTION 5 OBJECT OF THE | NVENTI ON The
present invention concerns the use of R(+)-2-am no- 3-
hydr oxypr opanoi ¢ acid derivatives for preparing
medi canments for the treatnent of Central Nervous
System (CNS) di seases due to reduced glycinergic
transm ssi on, pharmaceuti cal ]corrposi tions conprising
new R(+)-2-am no-3 10 hydroxypropanoic acid
dergv§ mmmmmmmm@mgrc%cm DERY AEIWES WITH
- am no- yar oxy.p ’o.o a o. derivative
conmpounds. BACKGROUNE Lty 2 B8N Fol | owi ng t he
di scovery of the egC|ne bi nding site coupled to the
NVMDA 15 receptor at the level of CNS, it has been
suggested that a deficiency in glycinergic and/or
gl utam nergi c traf3BEETOF THE IYVENHION! t he NVDA

recept ofhe | $redBf OfnvEffonC aHGREMRI Esetﬁéesoft hﬂ +)-2-amino-3-

i nvo] ve cognitive, and nmenory di sorders_ such

auBYPRyPEpRangicasd deFvatings Hr gusraeng medigmesisio PE fhcaireiaent
Al gh el gl SNerdbﬁseai;,@tenzqmsuﬁeﬁs% W ab ?é’dﬁcé‘(ﬁ 1ﬁerg1c

of enhanm n tra sni sSion. are
o PSR frP GRS dRrtise pekok o Patino-3-
d| Exdrobeypsopaaommphdmwgvemessectmemgﬁes BRIWER sAREW2R(+)-2-

| ta&ﬁo@%oﬁ;&%pa&%ﬁ Hfdérﬁra&@eeco Juil§is, oSt power f ul

agoni sts yCl ne STt receptor and that
ot her D-am noaci ds, i ncI uding D-serine, are very good

agoni sts, but mAcK@R@m(ﬁmemvENwowat of

ubl 1 o Hellovin RS Gsffterkedt ety e bisding ek CSupisfid shpNmDA
30reteptors aaltbo lk\m])vwf Cﬂ‘@; it Heas nbcgaat bugestadl thaigni ddfickency in
Syé{%‘&?%%] ozInd/osfé@{Jt%lgor Q'tr%s%%s& t]t,]tflg ?é]tv)fe}fgtlpf\r%‘}éft: ﬁg@ﬂg)%{‘}'ﬁé‘e%tor
anis aerefsths . Callsﬁs pﬁrdw@sﬁtsat&lat UUolmecmgaltIUS Bd 98anFs0diasnders

USuch, £54uttd® beakth 18%hin geﬂﬁoﬁh sQﬁ1%lPlﬁi£}ﬁ§sz1nﬁ>A%elmers

gﬁgay) of glycine or of onmpounds | nduci ng el evati ons
BR&-gl yci ne | evel by serving as glycine 35

pr ecur sSibsta@éesWahich aﬂ&@dpdbl%lﬂf%hﬁﬁ&@ él%m@r' cﬁtrﬁi%rrﬁﬁsmn are

t ne.site af the NVDA

E&E‘P%v%bﬁr% nbf | IR o Py |C\9§m§)‘/’ﬁpagﬂ]§ixfsn 3@1 %ﬁtl'ﬁ efipqrders
2 gracmpatysng thawndjsdabasse conpounds, the docunents

mention glycinam de, threonine and D-serine.

PRIOR ART

It is known that glycine is one of the most powerful agonists of the
NMDA glycine site receptor and that other D-aminoacids, including D-serine,
are very good agonists, but with a weaker affinity than that of glycine. An
abstract journal on the subject was published in CNS Drug Reviews, 1995, 1(2),
227-260.

It is also known that the negative and cognitive symptoms of
schizophrenia can be treated with glycine or with its precursors or even with
glycine reuptake antagonists. In particular, documents US 5,837,730 and US
5,854,286 teach that very high oral doses (> 30 g/day) of glycine or of
compounds inducing elevations in CNS glycine level by serving as glycine
precursors or which would substitute for glycine at the glycine site of the NMDA

complex, lead to an improvement in the negative symptoms in schizophrenic
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US 6, 228, 875 shows that neuropsychiatric di seases
characterized by a deficiency in neurotransm ssion by
NVDA receptor can be alleviated by neans 5 of a
conmposition acting as an agonist of the glycine site
on NMDA receptor. Anpong these agonists, said docunent
notably nmentions D-serine, D-serine esters, alkylated
D-serine or D-serine precurso@s. The sane docunent
describes a double-blind clinical trial in which
SlenBe, ARMYLNRhé abRpRINd  ARS QloRiméntd/ B@MNtion | @ycinamide,
ective fhe treatment of schizophrenia, even in
}F%H?EPQﬂguPﬁﬁanttl e 10 response to conventi onal
ant i psytBo6,228,87 1 ghdwe diarertiropdyuhiates kiisbﬁse@fchbﬁaﬁeﬁkwby a

d eﬁ&fﬁ&&%? ih rﬂeﬁllaltrans%) S%f&? gi %Jvl\ﬁﬁg‘ lt'e%?ﬁt%:?a%otf E allevy epd[ ltﬁ)éﬁ}eans
gI 9% R n:empssmbn ricteg Iay anagpbnist phithe gpcae 3Be onnek Dk akeptor.
t hamdnBathesxRgGtisd kak Qec)ﬁﬁieﬁﬁ ’no{af‘ﬁl)}J %ﬁgﬁse g:X%_rEi%t D-serine

JUSt a nere afquI ne substitute.
NGALRT: ARy LM v O-sermg 91 Blagssing wsq,cav@ﬁea"h@ Pﬁane @%ﬁe}emhéescnbes a

deﬂmubaé bNeS clisiadrehy iR(whickD- @Eﬁh@ OadBnihaHied ¥hh e@@n@ﬂ Z g/day,
a01 d erJ vat i es vaI u&t F‘% redi ctive taest S

i 1 ey P g pafents habing” e
t r mspmnss $0 conventivgal pant:pmhmtm mg tsaapeentoThd cesiisof iwestudy

Zod%\fgéﬁedoﬁf Hﬁsc%rﬁﬂgﬂt 1dali th3fe PSRN RUR: bh&%mte ,hich despite

am no- propanoi ¢ _aci d, sub

ni hvdeenlawerif fan(ye!aarcsfg'aw anglinicalyeriyam-a dusy 4 Kiptes weaker

3- 4R (KA e RldBINglgeint, is BREBtdfin s@'alﬁi/ére Flycme substitute.
phenyl (C2-°C6) al kenyl, gem di phenyl {Cl-

gem di phenyl ( C2- C6) al kenyl , (Cl-C6)al canoyl

optionally NsubSUMM&HYBEmHEMWN opti onal |y

lp\)lh ’:n ld'(%g&’, C%)haiytb%? ghs%o@e%e&i A 89 gé(naw.rra]lf)x\;es namely R(+)-2-

geﬁnumpiﬁb}’@rwmompwl a0jd detivativey revalpated ot wradigivarieitnfpr an
|t SnprOVEhert ARt eetaclnol&oﬁegxga grfgics n@f?sn%s%l?ne ' ﬁ% BSvéd'% be

gl yci nergic transm ssion ent's suffeéri ng rom
CNBPETIeRd&seife t o reduced gl ycinergic transnission,

parti CUIih./I@fé y peaicuRils suf fh§§l rbeeﬁ I qBuRt ithd)  R(+)-2-amino-3-
SC renl a. or sease |
o SRR i SRR oRptpREE T A Gkt Sro(Cr
ascx)algyl ad-axlo3eCy)alken-2ey, [p}sayl(@lecﬁ)bn(yh aphaly(@, W gaikenyl,
%é?ﬁjﬁ @g? (%glegglkgﬁ' d o%(rll g)t exsms gocﬁé%lkenr}l by (Ci-Cg)alcanoyl,
es‘ﬂé’@inﬁ e N-gbsfituteds 2 apingpronipayl xspsionpn oT.'- él@utcstltuted 2,6-
N- @b HeRsho Pl pﬁéhﬁ(kjﬂds)ﬁlﬁ}qw@né@r\/ gtﬁ‘ﬂ-dﬂihehﬁf@flc Akylidene

GHITENRA T T 6 AN DG TG DA
aI Kytiatgit maisnﬂsatdn\ms;aju&ltﬁ)ﬁiﬁﬁédr@m&&m Bibt4sbk ﬂiEe t'BHEduced

'r%fg {;%ﬂn\-/rgrn 5“11%1% Cng:]gﬂén cutl%r gn%at(i)félt f’%SrPeCt from autlsm
R( sehizppbehia@r 3\l ldmeors gisepario mmlclmav@kdredaseathau ghak used for
f ogifth@ahd at the most as high as those used for D-serine.

It has also been found that, among said R(+)-2-amino-3-
hydroxypropanoic acid derivatives, optionally esterified R(+)-2-amino-3-
hydroxypropanoic acid, N-substituted by an alkyl group having at least one
optionally substituted phenyl radical, has a higher in vivo activity than that of D-

serine and of its alkylated derivatives.
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Ra' (1) 5 OH wherein Ra is a hydrogen, Ra' is a
hydr ogen, a strai ght or branched chain (C3-

Co6) al kenyl, 3-oxo(C4-C6)al kyl or

3- oxo( C4- C6) al ken-2-yl group, a phenyl (Cl- C6)al kyl,
phenyl ( C2- C6) al kenyl , (C2-C6)al canoyl ,

gem di phenyl (C1- C6) al kyl, 10

gem di phenyl ( C2- C6) al kenyl (%3-Cﬁ)alkenoyl,

R(+) - 2- am nopr opi onyl, S(-)-2- am nopropionyl,

N- ( C2- C6) almmLEB(ﬁEsé‘RaPTmm@m@El[NVENTION

N (C2- al cano am nopr

N- benzy Wegqoa%tﬁgﬁo [QP%.)O%Z'(SW o 8 Q%% invggtion concerns the

b etseyd faxd@ie d2bamiyb-3¥ydre:dpadpanecieracidi depiyhtive of formula I
R(+) - 2, 6-di am no- n- hexanoyl, S(-)-

2, 6-di am no- n- hexanoyl ,

N, N - bi s- (C2- C6) al canoyll-aR(
hexanoyl ,

N, N - (C2- C6)a|canoy| S( )
N, N - bi s-

benzyl oxycar bonyl - R(+) - 2, 6-@Ham no- n- hexanoyl ,

N, N - bi s- benzyl oxycar bonyl -

S(-)-2, 6-di am no-n- hexanoyl group; or Ra and Ra' are

t Oﬁfﬁéﬂaﬁf RA 15351 @RriogEd, - R@@é a|h‘5r§ﬂdg3@ Nestedight or branched chain (Cs-

D BB St SRS o E et it vl i, & (i

or CaalkgB- @Bmﬂ(ﬂze@)ﬂyer(ym (Co)&)dtganoy20 gem-diphenyl(C;-Cealkyl,

g&gld ;gi}gﬁg@ abk))ﬁker&ﬁh?@ Qe}aylleng 1 qi@g—‘égggh%gpmhgl F§a( =)-2-
SU%WP@@FR@ L DO e an Rt g nentoBiag s NS lpgoyl

-Q@ﬁﬁn@gr@;stb@ﬂ by }aﬁeﬁygﬁg?atboﬁﬁk @ﬁk%ﬁ@?ﬁf@ V\lﬁﬂﬁno N-
r acC. u W V [0} a en

%ﬂ RS2 Brianpranionyl BENSe-Ratino ek sgah S0+
mai lfhcllammnoﬁrfc -hgrdanoyy of a b]l;N‘Fb‘IB{@jJCg)ahzhﬂlqyldt(fE)mmaﬁhrﬁ1no n-

reo t ment ,
foréﬁ#‘wngea§he bz"%g)%%gﬂ?lt:?@aigldslor e'rns' or &ﬂh stﬁtN'bls'
di baswplexscagbinyhRat): b frptiayinamchetianerds €8, Ntbis-hepzpoxycarbonyl-
r equReg- cgmmonﬁﬁ&aaﬁoyﬁ %%a The %aao d Raf hieC sdi, bBthky af fHenyl(C,-

ment of autls ch renia an

the trea [y 4o)
éﬂélkﬁlé eng fi gemsiphepytnyContky @6@?&0&&9&& 8" fivenigydgogen, a
V\:hﬂf &a'branshél ghsh d{@bes)ak§iChbr aBQc@k)%g&whlk?lwmﬁ)alkyl

riaRe f£¢t Lelaflih Shemaceadl, S, BB Bt TR PO Gpurd i dBous

pr lurdm E:1] ﬁasR:bd@h agd Rlall atltitientscbqimg dore Bubshunt@isd)r fubstituted
t hﬁ)sa FAIP gerpfftoﬂ aﬂﬁyﬁﬂﬂ& (IQZO sy ﬁﬁ&eﬁ%&ﬁl\éaﬁlﬂ’at& A8etyl group,

Ctlv

gr‘éﬂib§h%ﬁn‘(1‘03<1ﬁ1@é WasH Rg ind Be ove b Hetenmp" is other than

( S 2yl 3 eth@ri3 N d€ Q) Ha@ngééﬂﬁt:zﬁ &%E}Qﬁlﬂetsbl‘? thereof, for
| t!ggctl on of '%E clidin Th ani.nals are

Y eparatap ‘F%annéﬁ %Hl fhedgaa oo CQEIE}HIW isorders or
S QUAESHS. dls%rd:asm/m:h acecmpas; CNEIdiscasdsi duetty ad*edmdeg glrinergic

m tji]éfﬁtsgl?SSl OCSﬂHéu%ﬂ;? Cftolr 'hgytrgaﬁl U BEPLS Tc's%le scefuzophrema and

Alzheimer's disease,

-2,6-di am no-n 15

6-@(5%' no- n(-l)hexanoyl ,

Among the compounds of formula I wherein Ra' is a gem-diphenyl(C;-
Ce)alkyl group, those in which Ra' is a ? -diphenyl(C,-Cs)alkyl group are
particularly advantageous.

The activity of these products has been evaluated in a predictive test for

this kind of activity that consists of evaluating animal locomotor activity. It is
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5 the nunber of squares crossed per m nute. Anong the
above-nenti oned derivatives, the foll ow ng known
conmpounds, with the Chem cal Abstracts Service

regi stry nunmber (CAS No.) given in brackets, -

i sopropyl R(+)-2-am no-3-hydroxypropanoate (CAS No.
117426-05-8) and 10 the pharmaceutically acceptable
salts thereof, particularly h$ydrochl oride (CAS No.
104055- 30-3), - benzyl

R( Arridd 3 SO zRubY OF 9% YRES Bﬁﬂﬁ%&&e{@%\&uﬁgéﬁﬁﬁo&% Por os
& E{E% ceuti cal I%/ accept abl e salts thereof
pafSme/ Bl Py iR LRSS ithe ueaion gb. Pheseylidings (4mg/kgy The
- ammals are placed in an "open field" d1v12ded into 9 equal squares A camera
n an no

or 25 R R SRUL b 1P iR SR R o
ac thepuaibleeoSsjunres crosseegfer minute.

N[ S( - )A&ogg neer 996%@%&%;) d%n@ﬁﬁ%@ 3eHY A W Rl Ptibwn

oic acid har maceut’| ca
acE@BP%Idé gfghttge {Chemigs | Abstracts Semce registry number (CAS No.)

N- bized & brhclagd)zy| oxycar bonyl am no] pr opi onyl ] -R(+)-2-am

d 460-58-1)_,
e ol BB P Ble e (s A P bhs) ana
N- adb¢ pharR@egutialyracrepibleysditothy o paniiutarBdiydrd GRSIASGCAS

1526}}3 1@2 %%3znd pharmaceutical ly accept able salts

zyl - R(+) - 2- am no- 3- OXYpr opanoi c
aCT d)e(@A -Zm@mrmmp@@%d({ﬂ%m‘acéﬁﬁ@%ﬂ’-ﬁ) and

acc%ﬁﬁé&uﬁéﬂlﬁﬁa&e Blef salts tﬁ&ﬂab!f FRettduldiyl hydrochloride (CAS

g\l?t Qﬁ 6%%% % ut en-1-yl]-2-am no- 3-hydr oxypr opan
oat d Fitaceut i cal | y acceptable salts thereof, -
R(+)NIR(Q-DheioblqplanyRE) rismio-hudloyRiepRNOMEd  (CAS
gg' %@{%ﬁﬁl‘ﬂggbﬁ%ﬁ hlgn'?elcleﬁ/tlcaﬁ Bée%?alb?e saﬂl Ehereo er eof ,
R(=+)NASE BZﬁhémpmmiomﬁle(ﬁ}&mnm%hmmpmn@dt(@AS No.
and 1 1RBapHIHC S %&%ﬁ%uﬁ&ﬁ@%é%t Iéézh{s%héé&gf eof, are

partl cul arlg ant ageous “for 't e Inte use.
RSl bbenzglopveasbonylasaipe Ipsenianyll R{hHe2-amino-3-

abO\l@dﬂﬁ%io@ﬁﬁﬁcSE@iﬁl flCas caspoumgs-ssane ﬁﬂmﬂﬁaﬁh&feﬁﬁicﬂly
s in neeqc)% of an increase of g’i ycinergic

trar?gfiﬁpgag%tl%??ltﬁttheé ai |y dose which does not exceed 10
g pe¥-acktyl-Red-2anhinb-3-Bydrdxgnompeuatid (EASEND. 2606 E1E9-6),

O PR SR v © 250 2000
o, I‘érbpwl-a(ﬂg%@mlmmﬁnhd WrEPROpaoig | agid KEAGI No. 106910-77-4),
tr a%&pﬁmeﬁf&u?h&%ptams@wm%fnegat lve synptons
ands’eﬁy}]‘gvpgﬁp(l-methyi% o%tn? lobute 9{ yﬁl-ZZQnelinrcTE r—h)?drg;c?p?gga%oate
and pharmaceutically acceptable salts thereof,
- R(+)-N-(3-phenyl)propyl-2-amino-3-hydroxypropanoic acid and
pharmaceutically acceptablie salts thereof,
- ethyl R{+)-N-(3-phenyl)propyl-2-amino-3-hydroxypropanoate and
pharmaceutically acceptable salts thereof,
are particularly advantageous for the intended use.

Compounds of formula I, particularly the above-mentioned specific
compounds, are administered to patients in need of an increase of glycinergic
transmission at a daily dose which does not exceed 10 g per day and which is
advantageously between 200 and 7500 mg and more advantageously between
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in cases of autism 5 For admnistration to patients,
conpounds which are useful as active principles
destined to inprove glycinergic transm ssion are

i ncluded in pharmaceutical conpositions fornulated in
unit dosages containing 10 ng to 1200 ng,

advant ageously 50 to 1000 ng of active principle.
According to another of its a%pects, the present

i nvention provides a 10 pharnaceutical conposition

COnpi L $HMPmgaPhéd féﬁ%d%be%c 500 & 3@0%@6@&9&0%0@)%& Yallow a
effe(ﬁlve dose 0 (+) - 2-am no- 3- h xypropan0|c

ac B L ERPREEPGY ‘bffgalﬁ’%‘iﬂﬁfﬁfcatra’imlml%ﬁ’n an @ SROIRRRET Bicrnaggtive
| S symprpiis afadhizbilirenis, the ByEipRERNL AlzBéihr'Ydise@e and behavior
branchedfc i.n (C3- Co6)al kenyl, 3-oxo(C4-C6)al kyl or
3- 8& éﬁ?%Pken 2-yl group, a phenyl (Cl- C6)al kyl,
phenyl (Ezzr abnmidtatiph to (1@RedS,) edropmunds , which are useful as active

gggﬁ%sa@gngéﬁoﬁd @) ?,%gw&g sfRIR gg}f)h %ﬂ%@%@e}r@' fRied in

B‘fﬂ 1@ pomposmons formulated in unit dosages containing 10 mg to

IGF m;q zﬂivﬁ%tﬁg%dus (50)to Zﬂ@@fhngﬂTa@M@gﬁﬁﬂc; 18+
enzyl oxycar.oon nopro
N- be% Zy bténii;rohg{r cazf Bs a g}ﬁp Eﬂl%a%/quﬁ% invention provides a

R( pl)&rﬁl,aﬁeuﬂl}calmolrmomhbﬁ xam@yibing, as active principle, a pharmacologically

S( .

e SRR AR sgropmonmais s e forml

-(C2-Co6) al canoyl - S(-) -2, 6-di am no- n- hexanoyl ,

N N bi s- benzyloxycarbonyl R(+)-2,6-dian1no-n 25
hexanoyl ,
N, N - bi s- benzyloxycarbqnyl (-)-2, 6-di am no- n- hexanoyl
group; or Rb andrgb—aye tRget gy a
phenyl ( Cl1- C6) al kyl i dene gapr di phenyl ﬁCl-
C6) al kyl i dene group; Rb"€is hydrogen, é strai ght or
branched chai n (Cl-C8)al ky?H group or a
(C3- C6)cyc|oa|kyI(Ct C6)a|ky| phenyl ( C1- C2)a|ky|
phenacet phenyl_gr.oup the phenyl group o

gr Bhgst Eé%ﬁthyij’i?g‘?%eR is aﬁw OgRw REfraigh %bé@tqh@@@hmg (Cs-
beCE)le@ﬁ?ﬂ sub@tcwg)antyp for SUEES(Cl 1l Rtk day2-91 B anphORT -

el T A L R e
ar gempdihehly(Ch€nalRbilylj s @héﬁ)aﬂdamvlhydhb@me)ﬁmmyl -R(+)- 2-

et %ano fopﬂﬁ’l I, S ,UbSt '1\§ k’(tleé )Qﬁ gyl S—{j-@ MEE]%gm%%E}I I's N-

N- mw@ﬁm&@fzgﬁ&%ﬁﬁmopr opﬂ*éﬁymzyloxycarbonyl S(-)-2-
R(#mhindp . AP qm ¥8-difninook- h)e%a;zmg{,n RPPLORERRhe-ntHE Moyt
Rﬁ%{#\h}e Léa—éa ogiBZ%} L Brbataisor-Bevaneds | NAY-Gnfarlgmovt-

W| saq) 2 6phianineoshiédanalll YN, m&ﬁﬁbﬁa@loﬁymbmnyemﬁ}izﬁrmagmo -n-
of, fornula.l

gem gﬁﬁte ;Wﬁséf benzyloxycarbonyfl\@(s f S G%ammo n-hexanoyl group; or

Rb and Rb' are together a phenyl(C;-Cslalkylidene or gem-diphenyl(C;-

Cg)alkylidene group; Rb" is hydrogen, a straight or branched chain (C;-Cg)alkyl

group or a (C3;-Cg)cycloalkyl(Ci-Ce)alkyl, phenyl(C;-Cs)alkyl, phenacetyl or

phenyl group, the phenyl group or groups present in the Rb, Rb' and Rb"
substituents being non-substituted or substituted by a halogen atom or by a
hydroxy, (C:-Cs)alkoxy, cyano, nitro or acetyl group, with the proviso that, when
Rb and Rb' are both H, then Rb" is other than hydrogen, methyl, ethyl or non-
substituted benzyl and that, when Rb is hydrogen and Rb' is a non-substituted
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C6) al kyl group, those in which Ro' is a ?

- di phenyl (C2-C6) al kyl group, are particularly

advant ageous. Anong t he above-nenti oned active
principles of formula Il, - 2-o0xo0-2-phenyl et hyl

R(+) - 2- am no- 3- hydr oxypr opanoate and 10

phar maceutically acceptable salts thereof,

cycl opropyl et hyl R(+)-2-anin@-s-hydroxypropanoate and
pharmaceutically acceptable salts thereof -

4 B@@Iyy INpBeRM 03 AnboRy183L DR il bk B?Qoﬁﬁﬁoﬁﬁ)gmnyl or
ceuticall g‘ acceptapl e, sa here
?55[??(“1}’0@0810 YamtiheRanold | ¢ ‘ﬁ%’ﬁ%” t 2 1o nfidrogey dito,gf 2
p r ppammacentall gl ac@pthbihealtmherof,i o aldmixaec #ith abplearsatdusically
?‘%%P% e)cagleé di am nohexanoyl ] - R(+) - 2- ani no- 3- hydr oxy
pr opanofscagi the camgouplsarinfacsulai Idawlieye Rt ept apinediplenyy(C;-
th '
Egsaﬂm fr%@rg E%SESreo E)Ill a)&r(]h;(lzljl RF\I;)( +1$ henyé((i% %q)alk{}p% up, are
oaPEUGHATY 8dVagkgeasceut i cal | y accept able salts
t her eof Among®lidwHove-mentioned active pr1n01ples of formula II,

T el L LI SRR SO
ac c gpiaahaeusalllysictdptatde faits thertdty |

el g0 @%%ﬁ‘g%ﬁ%%ﬂw%%ﬁ&n%a&uaealzy

acce’¢1§’[3%¥l§11 e s Sttbefﬁ%r eof -
N-| 24 BcB&y'If)héﬁ@DZRkw(J)le ﬁﬁhﬂpﬁ%&mgﬂbgmw Nyd] ;B{aﬁhac%uaeany

i no- 0 oic acid armaceuti cal
accély F%“ﬁ%ﬁ’g aj%%er?%gr eof, - net hyI
N-{ Z‘T{R[RQH%@ﬂmhﬁnmmmmNR@mmﬁhﬂﬁwhWﬁprﬁiﬁmbi&- ancid
i no a ceutically
accea%t g@?gﬂa%é%(t?gaﬂ?%&%?aﬁle sl?iﬂs rt::o'iﬂSl
N-{ DNB(SF)- Nﬁfdlarbmgh@@nzylﬂ-&(yb}mbnm&hzd@xdpmpamh esidyand
oyl Iphfritdcedt &illyMecepabie s Vit &-?f%’pfopano' ¢ acid and
phar 3&%“ ca 2y gcept abl e salts thereof, - nethyl
N1 fr?[a -IR( 19¢ -BSOPOROY IR @ AP RPN 6o RFADaBPRIK arand
o%l ]pham)ceutzcaa ae@ep&bﬁwﬁnbtlgme@édlypanoat e an
p ar utic e salt €0
) EW EE B ses B Ttigr omuoa T oemiae >
oyI ]hyﬂ(ox)'p@pamatmmdaahayﬂa@wqmﬁymmbée gl thereof,
phar, eutic CC ef
N[ 2o PR(+) - "NNW RO gl%}(gxyca&gmg ?EE%OHJ%Z%JFR% lno-3-
oyl ] yﬂa(oxyp@pa%q%@d pharareEtien @am saltg thereof,
phﬂfNWQ‘— ﬁe} o@e%Bhﬁmngloﬁ@bbﬁnyﬂq e-gzﬁ aniino 3et hyl
am. no- ro ropano
phaﬁﬂ!fé&yf’éw D5 acid and Bl %@a‘éﬂ%ﬁ i %ﬁ@a@sfsgw therepd |
R(~+)mdthyl( 1- nst[ n5[R(Jé)-hm-yloﬂ.ydamoemalrmud;]br@n@m]nnﬁa )Eine-3-
XY P BRAGR Ban Aol ARG ST oo TR M St 1 ©
- N-[2- [S( )-N,N'-bis-benzyloxycarbonyl-2,6-diaminohexanoyl]-R(+)-2-amino-
3-hydroxypropanoic acid and pharmaceutically acceptable salts thereof,
- methyl N-[2-[R(+)-N,N"-bis-benzyloxycarbonyl-2,6-diaminohexanoyl]-R(+)-
2-amino-3-hydroxypropanoate and pharmaceutically acceptable salts thereof,
- methyl N-[2-[S(-)-N,N'-bis-benzyloxycarbonyl-2,6-diaminohexanoyl]-R(+)-2-
amino-3-hydroxypropanoate and pharmaceutically acceptable salts thereof,
- ethyl N-[2-[R(+)-N,N"-bis-benzyloxycarbonyl-2,6-diaminohexanoyl]-R(+)-2-
amino-3-hydroxypropanoate and pharmaceutically acceptable salts thereof,
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30

5 - R(+)-N-(3-phenyl)propyl -2-am no- 3- hydr oxypr opanoi c
acid and pharmaceutically acceptable salts thereof, -
ethyl R(+)-N-(3

- phenyl ) pr opyl - 2- am no- 3- hydr oxypr opano ate and
pharmaceutically acceptable salts thereof, are
particularly interesting active principles. 10 In said
phar maceuti cal conpositions for oral, subl i ngual ,

subcut aneous, intranuscular, transdermal or rectal

adumi gt rraube@m H(hﬁz%{lmvg @de)é‘ybﬁi BnSAS BRI pharmaceutically

admi nj str nost approprlate dosage unit in
admi 36CtH %b qﬁ [P?rﬁﬂftl onal pharmaceutical carriers in

ant nethg  Rd)- Nu[r@msethﬁm bad)t lebaeltinl il B2 aatin® B-hydidx ypropanoate
o M GAREAGRI QIR cL B, SHE iy aD1 o1, capsul es

anu sol uti ons or
s u s p‘éﬂ'é‘r phenybiprapylrataminer3dydeaypagpanoic st r at acid and

for r{ﬁlaﬁﬁaceaaéwa%@atamé senﬁ%@leoiadm ni stration forns.
According toq further pects, .the present

as
i nvesiiylon pr%(\ﬂ A6 H]&H,yl)propyl-Z amino-3-hydroxypropanoate and

R( +)p}ﬁnﬁmenﬁca’$}yfh)¢délﬁam@gamame@f aci d derivatives of
in Ris a hydrogen; R

i Sarg H'ﬁlabCPLaélé/ ﬁnteﬁ%gﬁ%??’(‘ff—p&‘ F‘?e nyl , gem
d| phenyIn( ©id @Braldcgitical bempoditiomsbion nml,dmb[hngual subcutaneous,

ny 8%1 %ﬂ@ﬁ@ %%X al a@xlfmﬁgtraﬁgg t'ﬁe 2i%e bﬂﬂ&{)ﬁeéan be
Il(l

@@ﬁbﬂmpﬁ’r&éﬁ dosage 3o in Rdmixtuge With tegddional
or li’an(n@euG@Cl Cizlal:z%i*ﬁbrs 1nCanif)sC hd %{ﬂéﬂ% (%ta@@ ﬁhﬂﬁﬁﬁstratlon unit
a nac en rou
PEADE mBe? Sl s BB s s oS oA Gy and oral
Suhﬂutndnst ed élysptalsfmhog;ahh@uamamﬂ bycal hydhiaisiati¢Clforms or
CHBLEGNY pr (VAN Bl PRorRSELY! 07 oup, Wit h the

VI'SO are both hydrogens, then
R" is oﬁn@rdmgm aHpdhergdrits asperts, e plesentamentioe prdvides new

acnggtzaghﬁms%y@mkﬁ%%% ﬂw&ﬁﬁm&m&#ﬁ&mf

formula I'l'l in whitch s a gemdi phenyl (Cl1- 3 0
C6) al kyl group other thah befzhydryl, those in which
R is a ? -diphenyl (€2— (6) alkkyl group are

particul arly advantageous./Ammg t he coqm?unds of
formula 111, -

R(+)-N- (4, 4-di phenyl) butyl OH am no- 3- hydr oxypr opanoi ¢

ack forRfid R {PNAHYREHER! G8! {sY o 2AiiBEAY! SheR Pl ESCLARERD * gem-
R( diphauyi(Ca- @) adkyl syl thars bnhardyl,] gen-dipheey @ Hgdalbsyy or R
Pagl &' RE ’tdéeﬁﬁ@lda pRORIERAEMIk ARchY oPEGRRHh f(GRED SIkylidene

ROSPOR, R 2t Aehylrogs: gyt d6y I (Geelyonkyie:-Soplkl
drgheyiplOpannlkyl, phenacetyl or phenyl group; the phenyl group or groups
being non-substituted or substituted by a halogen atom or by a hydroxy, (C;-
Cs)alkoxy, cyano, nitro or acetyl group, with the proviso that, when R and R’ are
both hydrogens, then R" is other than hydrogen; and the pharmaceutically
acceptable salts thereof.
Among the compounds of formula HI in which R' is a gem-diphenyl(C;-
Ce)alkyl group other than benzhydryl, those in which R' is a ? -diphenyl(C»-
Cg)atkyl group are particularly advantageous.
Among the compounds of formula III,
- R(+)-N-(4,4-diphenyl)butyl-2-amino-3-hydroxypropanoic acid and
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5 acid and pharmaceutically acceptable salts thereof
are particularly advantageous. The conpounds of the
i nvention, which are N-substitution derivatives of
the R(+)-2-am no- 3-hydroxypropanoi c acid or of the
esters thereof, and the pharmaceutically acceptable
salts thereof, are synthesized according to the 10
traditional preparation met ho¥ls of amino acid esters
or of N-substituted am no acid derivatives and of

t hei ﬁhaﬂﬁh@hﬁcal@(atbeﬁa‘tﬁé"sd]@rtﬁer@é&dr OXypr opanoi ¢ acid
a, D-serine

est talLn react|l
funoRen ﬁ\i{f(‘*a‘gﬂpgﬁﬂylbg—%w%ﬁl]%ﬂ%@?%ﬂ?ﬁ@%ﬂ%ﬁ&m%ﬂd
phen;diamaceubyalgmmoeptible gdlisahercst, pabi ti on 4 of the

B RGP S e BN AR s Brpromencis
of tzh:gd R plgrmageutically acceptable salts thereof

bug&ﬁﬁ%pagﬂﬂdvgmg%&hget hyl oxazol i di ne- 4-car boxylic
aci d "by react| on 0 functional derivative thereof

with t hehesempeungds af the ispedionowhishare N-supstityion derivatives of
pr ﬂﬁeﬁpﬁ -Dhmaos-f @Bxﬁﬁ‘@ﬁﬁbﬁf ac1f:10d5r 6K AP |e§3ce@,f th@reof and the

t er "r“g’ﬁ%lﬁ{ ﬁgcepéﬁ‘%sﬁgﬁ ﬁ%w ea?%? rsgg@%é&zed accordmg to the
di tf@fhpmmwramawn mﬁﬁOdﬁa@f)au‘nfmocea:id estersfor tod N-stibstipited amino

es%&&g%i%&é’é{dé{%&? £l Lc acid which concurrently
S

deconposi |on of the oxazolidine cycle and
the foRtat3-aninet3-hxEogguppas@ic acid esters can be obtained by

R( fb)ictﬁig'ﬂd'fD%nﬁe Mﬁ@ffﬁl m@ﬁp@tm vﬁtliiQﬂ gstﬁ'ﬁtvﬁ{g dléthPBﬂ‘@)&Bol or

t rifl oacetic. a
PR R ooisvk et B8 o) of aihet FRk Ser-butSygbonyl-
est éfchmbihgrk)xamlaimeedcmanxﬁme; r &@&:ﬁﬁbﬁt&ﬂl [ mifo the (R)-3-tert-

Nﬁlﬁ?ﬁéa{b%%f)?g d%t%e@lgfotxx%} id Sa Ic aanl% by eaction of a

har eut’l ereo
b@mﬂ)sdelﬂtv@mveo Iﬂlﬂxm‘f wéhcter m‘d‘lfaumg blgohdact iphendl hie the

R( ]I?h')ese%cé‘rﬂmg ﬁ‘otolﬂy gé&ﬁ%pr ﬁﬁagﬂn’fplécdfda et%{t \Mb A g?&l as 4-

f ormul_ a:

dippethylampnopyricting n Rafrneﬂnsmoamhm havét e or

?t @iﬁﬁrd@%ﬁhﬂ@ Sand'sﬁ‘pdrﬁ%cdﬁbﬁ%? R&2-bafyl agter Qﬁh Qﬁﬂ&ﬁb&‘ceﬂc acid
e ase,.su S i me pyri

s ViR PSR SRS i SO PoRE o B ot By i and the

baﬁ)emgtumhoﬁhe dosizd R(H)-2 eanine-drlipalnatyprapacdic asid estediniform of

opft&{ gﬂgﬂf&@ H‘%ﬁ?& St %%%H, Iﬁqts’ rﬁbcana%dne%tr ﬁ{e% or converied into

comothgp saltii e a*tétlyisutthaﬁ |0@|éﬂ%2fglnc@e égr;te;f@medoyﬁ@ﬁ%ﬁw@tlmtwn
fUd&ivh@?@'th&%ﬁd&’l@ﬁh%%hﬁﬂl@eﬁeut?&ll?%c@e PAbXEIt8 PRy SHE] de
o ooy Pt Y Pos BRI RS -5
t hieydabopreahoigracidpstes withsumbalidé of @emala: t he al kyl with
by one of t he. conkuiti R Kbt selal et the
pephirda RileRb'sandyR' Haye the szl S&tﬁymalmagsz yih dhey psdnoa wif an
9'QPhhic tertiary base such as 4-dimethylaminopyridine, 4-methyl- or 4-
ethylmorpholine, or of an inorganic base such as an alkaline bicarbonate such as
sodium hydrogen carbonate.
When Ra', Rb' and R' are optionally substituted alcanoyl groups, the
corresponding acyl halide can be replaced by another functional derivative such
as a mixed anhydride, an active ester or the free acid form, appropriately

activated for example by dicyclohexylcarbodiimide. If the alcanoyl group is



10

15

20

25

30

35

In a simlar way, the above halides, when Ra', Rb' or
R are other than an 5 al canoyl group, can be

repl aced by a conpound of fornula Ra'-X (lIVa'), Rb'-X
(fVb) or R-X (W wherein X represents a | eaving group
such as an al canesul phonyl oxy radical, such as a

nmet hanesul phonyl oxy, or a benzenesul phonyl oxy radi cal,
the latter being non-substitdted or substituted on
the benzene cycle preferably with a 10 nethyl group,

su §1hbsﬁﬁlté& spthéames %ﬂf‘aﬁﬁé&hfﬁ& >grm$0 EH%QHM%ﬁfbefs%ftﬂM@r&ected

11 h .
o opgprenpt B Ehanfiaral aitche Sy Hee sy e fo
be exameplabed Heyzyloedudionylegraip.nat i on by reacting the

SR S T e S
t halcpraryl gravp, eancbelrSploéed ysa eanpruad off fortiivda pr esence of
a reduci ng agent Sl@}@ﬁvggq{wrﬁ Q)Qhog{o@ygrl de. If

t he ester has a grou 'S se |ve du0|ng

ag@heen K, Fepr%%ﬁlatﬁ;ﬂ &ea&mge&rem Suq}hfms ap péapesiphopylogp rgdical,

pr sidhcied lﬁ&halekﬂbﬂdmﬂéxﬁﬁﬂa Béﬁt%ﬁeshﬁﬂlbﬁﬁf)xﬂ_ h&dical, the latter
Cco

t
P B0 e ltoBon” STRRHAE ) nf Boln? st gt o
R mdingcoupogmhlaep-tolﬁlemesu@hmdm (C1- 20 Co6)al kyli dene
) t
ther eof Cﬁm?ﬁ*i%dsg’qé’ 2 LGP, bRt 8601 86 ofR 1SRV ERLE and
pr BaaPafibo o1 dbnidi @th@fn agf anselwmy bEreBR . canl plse bei paepared by
wapedutte: QRN &S &Ectflfgr frel ﬁdéhydb'or%etdﬂe' @orllég rﬁin%a to the

oo veer BByt hand Biscues, vt fgfga%rléﬁa? oyt one

r eaﬁtntsn gesBrgenin néheorpreseacof off he mﬂﬁ@ng e esdchwidsh sadium

P’Q&Pﬁﬁﬁdezﬁ‘ tH ?stté}%ag Q%t?;%%ﬁr %g nsi 1VQ ?ch[?dumag a%ﬁs for
o r e)anmi@ a Retone dlis lgerupfis syitaklmtediediae n)lde(amr) exlok gther thereof.

(di phenyh Matio) 5 PHe; t
ge di ph %E%%G)car k?gr)? P‘é%&ﬁy(gefénm%lal Lot Ielél‘?%éem Ra and

Elué’f PlorratRegively, 1R and R, Itoﬁm]é*‘rre foun anphearyl(Ci-
or CBalkghdenBEroun is Gridéto? bytredeinh €-sdriedr an ester thereof with a

e LG g PSS hC iy A e

usblda similahwagcthe campaesisrof foinota Bdboe]ll, oﬂ1qne Raasad &ay or Rb
\ t
Bk R e g ARSI B g
CE)?H‘FR Ry reaciing @-Sqmnter% ope oA dhst gﬁlterg m@f wwlpembenmphenone
Di&“&hé a@smmtﬂauducp haetRYorBslh qr Il & WERHcRRS Inﬂf RbNGr Rb and

35,.substit ivative
RO and 1S S s s e R et o
oraﬂemthoa gemphpl&:n&l(ﬁ@@}mfb@xﬂﬁelf}déniﬂ the ]desﬁ:éd @rodutd has the

wher
i R g
pr &erdiphent €e-Goialkst egr(mph eaccohhmg t ke ﬁrehlffyl base eiréparation
es¢Blitlonsused as starting conpound.

The word "phenyl” used in the general description above, comprises any
phenyl group that can be non-substituted or substituted by a halogen atom or by
a hydroxy, (C;-Cs)alkoxy, cyano, nitro or acetyl group.

When D-serine methyl or ethyl ester is used as starting compound, the N-
substituted derivative thus obtained is an intermediate which is saponified in
order to prepare a compound of formula I, II or IIT wherein Ra", Rb" or R" is



10

15

20

25

30

35

The R(+)-2-am no- 3-hydroxypropanoi c acid derivatives
can be isolated in the free formor as chemcally or
pharmaceutically acceptable salts thereof 5

Consi dering the anphoteric character of the conpounds
of the present invention, the salts can be those with
m neral or organi c bases, for, exanple with sodi um
hydr oxi de or tronetanol, or wik h mneral or or gani c
aci ds such as the hydrochloride or the

tr hf/dh‘dgérg afRtak the N&ubﬁﬂut‘ééﬂ@n@eftw% usCIRRANEIhOfinal product
for phar. nrceutl caI |y acceptable

sal h 2 sé%%tp?fgb 4 i Ty O ST F557 I e ﬁﬁétaét%}ﬁ%oaﬂ
"cheni c@hé R(He-emimb} -éydfoeﬁrpibpaﬁdi)c sad Herialivéotambedsdlated in

CofRoKad %Ol'l’ltl Rt asaﬂ?enﬂ&ﬂf)p or B Erﬁa'&gullhcéﬁ% aefclf:%q(ieé salts thereof.

purificatron oduc
nokonsigéring thg em@h@tmpc elsaracttbmsftthm@npmds nf/thetpresant invention,

EXAHakd cad e @(&sle%ﬂp BYALHRL BYbr amc aseshif x ngmple with sodium

no- 3- droxyprqpanoat roc
@@Y%B%?@nsy% é?%l%/%%vo I 109 wyith F@n%fé |98 JorggnigCacidyl sueletdn the
C hh}ktrb_dﬂoﬁde &7tilgitﬂﬂm(ﬁoa@€lﬁfdn iR %_@é obgien® ﬁhd%cdf)QGrrhﬂa I,
agi ] or m S a erine
SR b B RTtShEY oSisplim Al Boht dfvtidedg, B invénion.
ho@he exfithssione toheingoally racdptabde’ efarn e ealtsraftfornula I compounds
re
cofft FRsell %J%ﬁ‘?&‘i@? f?“rﬁﬂ&t"?&fﬁf‘t SO PIREE,
or gani cThipdlewing ren-baitaivagyemplest lllsltfé?eébe inygution.
concentrated. The product is recovered in a m ni num of

nmet hanol and a hydrochl m&;ﬂ solution INis added

in ether. The solvent is vaporated to obtain
t he de€yelepropplodtiot 24R)-amicohy &l tkop dtaviytrodifdrideng

N L OA Sl
ng suljjpyted e Agitaionydr 4R ypinvisand 81@, D-serine (750

t rin &'@émeilﬁlt ?ne(ﬂut%t ﬁyﬁrought to reflux fi t .hours, The reaction
3-tert-hut oxycar nyl - 2 E’3(2;1 I met hr'ygt oxazo i ne-4- -ca

r DRSS CO%CGH*T*H 5?%)&6 with ppelassieg ca@ea%ta Sifgrates! gokution
neiﬂaioﬁ(tﬂe&d ritteethi/nadefuge. 6![fHel (ﬁgﬁu@ hﬁe 1s @ﬂ% bn MgS(M filtered
{nlﬁ 0 ceq‘a%d Cﬂ‘g agcg 0 ﬁ s;?g { I and

FOTSETER Sk SR US /5 rfﬁ rLYSf )/‘PO%(HE%II“}U&F HZF}E@P éac¢ a
r deydmhd;orat:ladld Mutign 1N -is esddelutnorethear Thaydol@nP is vacuum
J@&%gég%a&ﬁélhdthg %’e@ire{dR}roﬁﬁ& %XX Ibr £ séid ?Zlﬂ}i?':snlgk_é%eltmg

m xture of " tetrabydrofurane
(31?01nt M§Cand 35 Li OH H20 (684 ngy) is added.

AfRBIN tre(@pg,@ppﬁaqul 502018 ghi an; bey (3, waossﬁ(m fﬂﬂm
tenperature, the reaction mxture is acidified w
citric acid IN(I I m). 11 THF is concentrated and

t he aqueous phase is ext EXAAM®DE2h ethyl acetate. The

concont RS SRR B0 M oo bad B0 gceir

vi (gt wasiybi-sartybuioikcatlorgb 2 gydimethyloxazolidine-4-(R)-carboxylate.
The product is prepared according to the method described in the article of P.
Garner, J. M. Park, J. Org. Chem. 1987, 52, 2361-2364.
(b) 3-tert-butoxycarbonyl-2,2-dimethyloxazolidine-4-(R)-carboxylic acid.
Methyl 3-tert-butoxycarbonyl-2,2-dimethyloxazolidine-4-(R)-carboxylate (3.0 g)
is dissolved in a mixture of tetrahydrofurane (THF)/H,O (3/1; 30 ml), and
LiOH.H,O (684 mg) is added. After being subjected to agitation for 3 hours at
room temperature, the reaction mixture is acidified with citric acid 1N (11 ml).
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(c) 4-acetyl phenyl 3-tert-butoxycarbonyl -2,

2-di net hyl oxazol idi ne-4-(R)- 5 carboxylate. At 0C
3-tert-but oxycarbonyl -2, 2-di met hyl oxazol i di ne-4-(R)-ca
rboxylic acid (1.0 g) is dissolved in ethyl acetate
(25 m), dicyclohexyl carbodiimde (DCC, 1.26 g) is
then added and the reaction m xture is subjected to
agitation for 45 minutes at dc. Di nmet hyl am nopyri di ne
(DVAP; 100 ng) and 4' 10 hydroxyacet ophenone (565 nm)

ar fQ"tI-HtJﬁC@ﬁ;één‘(ﬁ{eﬂ adaBe aqiidd@s ﬁ)ﬁ?scétlb efatrzgettéﬂ WitR r%lﬁzrl akaﬁte The
l e o return ure er
Pt foRfP S ifsd FReMeSBiy fieirieand rontmbrafe (o bisin the
| s exmteddwduchasaa siochus mordngd odd&36 Gar bonat e sat ur ated
k ti OQLaéFﬁﬁeﬂle%lta EI 23 lrSJ anﬂ‘g}cycg}‘ o%}}/ﬂ? 23 e){fzzohdme-zl-(R)-

tion ase
f| rardewdatand concentr at ed. The obt ai ned orange oil is

ggA'tf o|d ?ggﬁ)btuﬁgsé’ﬂﬁg : a?g%g%éﬁg&lgﬁzbﬁ@né Q_ tc llﬂce acid
L0 LB ol RaB T2 o sy s i e
t r ﬂQBLg)r@alwi added aldﬂdﬁé réﬁcﬁﬁl@@ﬁﬂmélsaﬁﬂle}é{eﬁh@rﬁghtanon for 45

-2, 2-d d
- P RO TE! DR Agp TRy  JBERP IO me) ana a-
d| bdroxyacetohberené 156 ing) asnshce@Bivelyi dddedy ﬂ’laﬁ‘eatcltlorl aqixthre is
( THn 1&t B detidrit t@%‘ﬁg tf:nﬁ{~I EﬁﬁrebﬁIﬂQQS s %?tagl‘#atfog the mixture is

|{§at|onfor 1 hour e reaction m xt
cofilerd and dhe flfmte it vashed widly e podimme hydogern carbonate saturated

pr aquumrt, ahén Withfd bddewr bhidriRNsauASEY @bﬁﬁbﬁ%@o@%@ phase is

ﬁ?‘f‘ﬁ& é’g&({?‘*’ qﬂugetdla (9%“%3%4 %&@%ﬁ)‘ aar%) ¢ilyis purified

2H)>y cﬂt0391tc(giaph3zl—l)n sdlicd 9o Ohiairl tie; de$ir@® ptadiict 4 tranGfarent oil

2.56 (s, 3H). EXAMPLE 3 Et hyl
benz | oxycar bonyl am no] propi onyl ] -R(+)-2-am
i n -GCHSV

(ﬁjarwga«p-é hygeoxgprap@noate trifluoroacetate.

N Uﬁa@ryﬁlazsg&ﬁ r4b514,a511 1Rhy) 3&&%%%&&&;@32 2- Bk ryiea Bdine-

th % er hyd o§ il de (2.28 Q),

‘ﬂai Feahyenats: WAL me lﬁy%rﬁ%?é\éed( Pm%lchlar@me@aeg @F By and
{\I— Eiﬂmlxqbfd’ﬁﬁétpiuﬂld (‘H}gl_ ]I-?Fﬁg Sig‘addeﬂ[ A (et B&ag Yetedtél to agitation for 1

e r

o AR R ST s o o bptep o e i, i Ty ormed
t heresipitatariefiltered.ghen vacoumedriedrio obtair e desingriepratiuct @s a white
Af (g,pdelp gPFiH&ﬁﬁﬁgmhf’l? éggad on for 5 hours, the 35

SO uth) rinsed with THE and the filtrate

i s%c]ér{%p@ 4§42 (HeZHH 39 (& HDe dvisr @ 1H; 4.25 (dd, TH);

di £.0% Q) 1EYAE(safE).t he organi c phase is successively
washed 12 with a sodi um carbonate saturated sol ution,

wat er and a sodiumchloride saturated solution. The
organi ¢ phase is dried oEXMMPLE 3iltered and

gg?geng%ié}g ﬁk&?-ﬁz-%eg%} ﬁ%ga“?’?or’?ﬁammoypmgz%% II&Q) 9 amino-3-
hydroxypropanoate
At 0°C, N-benzyloxycarbonyl-S(-)-alanine 3.0 g), R{+)-serine ethyl ester
hydrochloride (2.28 g), 1-hydroxybenzotriazole hydrate (HOBt.H,O; 1.82 g) and
N-ethylmorpholine (1.69 ml) are dissolved in tetrahydrofurane (THF; 30 mi).
Then dicyclohexylcarbodiimide (DCC) (2.91 g) is added and the mixture is left
to return to room temperature. After being subjected to agitation for 5 hours, the
solution is filtered, rinsed with THF and the filtrate is concentrated. The residue
is recovered in dichloromethane and the organic phase is successively washed
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obtain the desired product as a white powder (2.5 Q).
5 EXAMPLE 4 Et hyl

N-[ SO 2- am nopr opi onyl ] - R(+) - 2- am no- 3- hydr oxypr opanoa
te hydrochl oride The ethyl

N-[2-[ S(-)-benzyl oxycar bonyl am no] propi onyl ] -R(+) - 2-am
i no-3 10 hydroxypropanoate (1.0 g) obtained as
described in exanple 3, is dil¥sol ved in ethanol (25

m ), and a concentrated hydrochloric acid solution

(Ow2th @l Jodand c@@ddaaﬂlsmmm Galaen, hRP A aas&lidddeforide

der
2t WEGRE sofath. 7 lnf HES, I, i, SH MG frgred qand

onciekentrated. Thiee obtaiﬁedastﬂldi B puryficelv Bp ahadredograplpbbal silica to

th ' 635 15 .
y ﬁﬁ‘é‘h%?ﬂa@ﬁ%ﬁ%@%&%@%ﬁsﬁ a4, 52 (m

4.21 (g, 2H); 4.05 (m 1H); 3.9 (m 2H); 1.54
(d, 3H); 1.28 (t, 3H. EARMpEE 40 Et hy!

N[ 2- - hi s-b | bonyl
O i et TG}”%WP%%%"J%%%%Z%HWF?mea’ﬁemc@e
At 0C, N, N -bis-benzyl oxy@afdeﬁibgﬂdeRjg+) - 3(;5| ne (2.51

rochl ori de
R S e e e
di bﬂbwmovamoa’tbﬁl@sg’)) ohtdined be dedoGBed in 8tampleils indusdved in
angth!nﬁﬁ @5y M S al&ﬁﬁeﬂﬁte%%f(ﬁeéﬂighct fcil %gmnon {025 ml) and

mierature or ours. reacti on m x
flP

Brleen on Ca@ioﬁt(éﬁ%al&iﬁf%ﬂ%d Thegqﬂé@ommlmume nlarsd under
t heydrbgdnr .ﬁhes;btfera (B/ =CDR eeﬂtibatsednmm@ thé@fﬁllt%':@ dSkelite. The

d et te..an ani c phase is
ficcticcpe Qf%neé’ape%t&ﬁﬁ i’%ﬂ‘bgﬁa&é‘rg Pfﬂfﬁﬂeeﬁ 3 beigeingwyder (635
t hag). Wi¢thing peintilof 168P@r i de saturated solution. The

B e

concentr IS ~pur
tdo Al dgtSiimHen silica to obtain the desired
product as a white SO|Id(1 14 g) Mel ting point:

133-136C. RWN ' H (CDdl 3) brs, 10H); 6.94 (brs,
NH); 5.55 (brs, NH): 5. 1?"’(% 5 5.08 (s, 2H; 4.99
( br EthyNN)f.2- AR (62NN bid-Heinzyfoxddar by -3 diamihetdi o§l§ -RH)-2-

3.21 (m 2H); 172 311) . 351
EXAMPLE 6 Met hyl &% S5 vitros frophihoans

( 4AY0d;, @ﬁyhb'ﬂSﬁ@M}ylbx)@aﬂmnweRG)ﬁydn@@yﬁr PpRGadeaine cthyl ester

oy PR e e morlng (02 i
(ﬁ P Then DCC (1.31 g) is added and the medlum is left to
return to room temperature for 4 hours. The reaction mixture is filtered on
sintered material, washed with THF then the filtrate is dry concentrated. The
residue is recovered in ethyl acetate and the organic phase is washed with a
sodium carbonate saturated solution, then with a sodium chloride saturated
solution. The organic phase is dried on MgSQ,, filtrated and concentrated. The
obtained solid is purified by chromatography on silica to obtain the desired
product as a white solid (1.14 g). Melting point: 133-136°C.
RMN 'H (CDCl3) d 7.28 (brs, 10H); 6.94 (brs, NH); 5.55 (brs, NH); 5.11 (s, 2H);
5.08 (s, 2H); 4.99 (brs, NH); 4.62 (m, 1H); 4.22 (q, 3H); 3.96 (brs, 2H); 3.21 (m,
2H); 1.72 (m, 6H); 1.27 (t, 3H).
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5 bromi de solution 48% (40 nl). After being subjected
to agitation for 5 hours at O0C, the nmediumis diluted
with water and di chl oronet hane, then the organic

phase is washed three tinmes with water. The organic
phase is dried on MgSO4, filtered and concentrated to
obtain the expected product as an orange oil (11.89
g). 10 (b) 1,1-D phenyl-4-bﬂ§nnbutane.

1, 1- di phenyl - 4- bronobutene (10.0 g) is dissolved in
absol ute ethanol (100 m )gxamPipelgl adi um on car bon

indor Ry BN D Reh €3 b Al o o T B

Thél)rﬁbd)tplenyl%i birdradueateon kelite, the filtrate is

or %ﬁggf%?tfﬁ%fg&byg la&.ﬁl ltJAEJ gﬂ&?rgt(ﬁf;l g?dg ﬁl‘lg%ﬁlfei 4l a hydrogen
4- Brogrée yolyten 9 %48 oA Berhbaing suhpectgshiocagitationDicg 6 howes at
et by, MetREdinmds Qﬁlﬁte@ﬁbﬂ!ﬁ v&a%ersarﬂl) dikBlofinS RNt thehhe organic

hIfor 30|umhyr
cagﬁ%ﬁ at @’a?}?!’%%reﬁ)t“ﬁ%g withy @Git%‘[n Q ongagicHMEs/ Is- ‘%ed on MgSQa,
br fitteded taad @of@anlated o obtatt tewxpeded pro@t dsanMdningeTdE(11.89
tion mxture is raised 20 to 85C for 1 hour, then
va Jum concentrated. The residue is recovered W|th

et Y|, abintate-ahbmedtitame. t hen the organi ¢ phase is
m?hﬁﬁpﬁéﬁ'&ﬁ@ Bt el OQ) )Sﬁdth%ax“egl il réb%gg%iétﬂ&l%i %POO ml)

solu dtel on. . The organic

fi R P%‘éadéf-ﬁﬁ Qpaearben & é}ﬂ)rlétaéée Ftha Faaelian srixtgge is placed

c hmmmg[rogah l}itnﬂ:i%pﬁérb (Ea 3.9 balq Fb26 RobRE TR RO | ¢ is ﬁltered on
a 00se

Es‘iﬂwba e SE e bt g defled FBart ab aa mpnge ol
ac (S%R4g)dr ochl ori de At 0C, net hyl

(oD et e AR 2 A B3 TR P PRE O ©
. P gHEe @t@é #rigmbhigechleride (B9 oisudiswiveNi @mthvilt)‘ormgmlde
addwdr; 26 hey, sécﬁuﬂ"H%Hrcf‘g%n %Brbgﬁ:atet(h% @?ﬁ%ﬁﬂ&ﬂaﬂ@ Ki ldlﬁ}ﬁlehﬁl-#

left to ret rrperat ter 4
| omoRpiRe .35 EbisiRolsah DM el Thh aebar o i raised
actod3sal furi lohourNtleh ‘Vdc)lumscoﬁhd&ﬁﬁhtedt e Meaqtis % te&oﬁdﬁ*&ﬂ with

va neent « ed Th solid o t ai .ned
TR B SPATL s 2Pl P e e it N«
f|$0tde¥ﬂeed3 oxfdeesateratedoscduticon Tfe prganici bhasatie, dliddeon MgSO0y,

de MG | tf"lhrﬂ?&

ﬁhér@&j a::g)%ng cgn(ie? ?ntggpm nt: 618 b%%k&ﬁ%&f%&ﬁa fo
d tﬂ_lst ggire p})oduqta@@ oose yollgw od (888@h 2H): 3.83 (m
2H) ; 14300(m1H) 2.08 (m 2H); 1.61 (m 2H); 1.24
(m 2H). EXAMPLE 8 Met hy
R(+) - N-x(4, 4-di phenyl) - ShB‘Y(ﬁDéIR%F]']Z am no- 3- hydr oxypr o
panB6atjeN-(4,4-diphenyl)butyi-2-amino-3-hydroxypropanoic acid hydrochloride

At 0°C, methyl R(+)-N-(4,4-diphenyl)butyl-2-amino-3-hydroxypropancate (600
mg) is dissolved in a THF/H,O mixture (3/1; 20 ml) and a sodium hydroxide
solution 5N (0.7 ml) is added. After 15 minutes at 0°C, the reaction mixture is
left to return to room temperature. After 45 minutes, the mixture is cooled again
to 0°C, a hydrochloric acid solution 1N (4 ml) is added, the mixture is then
vacuum concentrated. The solid obtained is triturated in boiling isopropanol and
the mixture is hot filtered. After evaporation of the filtrate, the desired product is
obtained as a clear yellow powder (303 mg). Melting point: 70-75°C.

RMN 'H (CD;0D) d 7.18 (brs, 7H); 7.05 (m, 3H); 3.88 (m, 2H); 3.83 {m, 2H);
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5 R(+)-serine nethyl ester hydrochloride (1,0 g) is

di ssolved in dinethylformam de (DVF), sodi um hydrogen

carbonate (1.08 g) and 1-(4- brono-I-phenyl but-1-enyl)

benzene (2.03 g) are added. After being subjected to

agitation overnight at roomtenperature the nediumis

vacuum concentrated. The resj due s recovered in

ethyl acetate then the organllc phase is washed three

10 times with water. The organic phase is dried on

My @b, (nf, i1 D £2. 08! (:a2H); qmlc(ﬁmzﬂqtﬁm (mifE1desi red product

is obtained as a white powder (600 ng). EXAMPLE 9

R(+) - N-x(4, 4-di phenyl ) - 3- but enyl ] - 2- am no- 3- hydr oxypr o

panoi ¢ acid 15 hydrochl orEXAMPLE GC, mat hyl

R(+) t 0

hy ar o%%é}lg}é@- ?@eﬁg eryI LY, b%f%ﬁé rhol;:fdroxljﬁpr?panoate

of RtHES PO (@ﬁ&ryl 20“~Sfﬂf) ydrﬁ@ﬂo@esodi Qm By drisxi diesolved in

SOH?ﬁcttHilfo’i?{aﬁﬂc%Bé (DMF)Segd‘g‘?‘j hé o?ﬁ[é éraaiogtgtezﬁb@rf%? eghdt 9-(4-

ag ation_for m [ X
Sbicie- TRgeRabiir bl poBmeE: Q- AAATF afdide AfisF bage subjected to

m agitation ane i pletnatt toens mpieramirei the Q@éﬂnﬁﬂ iggatcurh @oléentrted.

NYSHOGI RUe! i€ 1B\ e b Ui PR (1o Thd ol 3u 990K ANPchOF three

umils vacuum con
obtimiepewiths watert (rhet etganiv pbasd rig dmﬁpmngﬂQ4,t fikered and

fi bReRGated MR deEM é‘lgﬁﬁ@ﬁdt WoRfindd 'S af\'vilfté e(gevf(?.eé‘&lg@olg

desired product Is obtalned as a ear
(303 ng). Melting point: 130-135C. 25 RW 'H (CD30D) d

731(m 3H); 7.15 (m GHXAMMEOEGt, 1H); 3.79 (m

R( +) N-a(@%&@n@ %@ﬁ?’@’@?ﬂ’% il ?43@1”5?“ b EV%?%‘%’ES‘%&F@

I30 R(+)-serine ethyl est ﬁwdtvpﬂtomdbl oride (1.0 g) is

K L1 BHEPOT! BRI SIS 4 BRI 2 Bl 2amino-
( Nawslngonpropapeate (600 aebisadisholyed i & arixtes piTHEATELE6W 20anD),

agiheatai s0fiubPk &é’(lﬂé B1t®sn SR(700EDYk RG], ARt g&ﬁ% g@cgected to
rtion, ‘After beln ect ed

{ o"aigfba P 1S putsn 8 056, P ieiondBratEre I Hotetien to Toom
r eantpemnmm for WSemirmitdsi dridetied the s3mtdhnt efoem:dn@gaﬁf t@lpeC. A

t rat d.,.The recove
oL SEA Sl IR O 5L ot SRR VBRAy i vacuum
ch¢@mtwg¢ChﬁH1y \dntqcﬁdhdadatamecbbttahnatad lim beiding Ssapiregminol, then

yeﬁit&\éﬁ OAhel( 0{‘@1})11 o-lfhtﬁ fgﬁhtgurho' el geslrEF ?B Jﬁfu@ﬁls%ﬂtgln as a

mi nji mu r _and rochloric ac ution
i S8 dE Oer(’@’fllﬁ%q?’ mg)- M‘)]tmg'ﬁ@nbr 8eilgttG@te formed is

f | RV éH, (amem)dd 7ed (lho 1DE F I heslER S, (roeg pdwg gﬂssH)
l\#%hﬂ @3 @?%}gg Mel ti ng poi nt : 2-

R ( 5 (m 5H); 4.30 (q, 214); 411(m

3,.9 (m 2H);
EXAMPLE 10
Ethyl R(+)-N-(3-phenyl)propyl-2-amino-3-hydroxypropanoate

R(+)-serine ethyl ester hydrochloride (1.0 g} is left in suspension in anhydrous
methanol, the molecular sieve 4 A and sodium cyanoborohydride (NaBH;CN,
267 mg) are added. After being subjected to agitation for 15 minutes, 3-
phenylpropionaldehyde (705 pL) is added in one portion. After being subjected
to agitation for 3h30 at room temperature, the reaction mixture is filtered on
sintered material and the filtrate is concentrated. The recovered viscous

transparent oil (1.95 g) is purified by chromatography on silica to obtain a loose



10

15

20

25

30

35

3.29 (m 1H); 3.08 (m 2H); 2.71 (t, 2H); 2.05 (m

2H); 1.38 (t, 3H). EXAMPLE 11

R(+) - N- ( 3- phenyl ) propyl - 2- am no- 3- hydr oxypr opanoi ¢

acid hydrochl oride 10 The et hyl

R(+) - N- (3- phenyl ) propyl - 2- am no- 3- hydr oxypr opanoat e of
exanple 10 (600 ng) is diss Isved in a mxture of THF/
H20 (3/1; 20 m) and Li OH H2 (175 nyg) is added.

After being subjected to agitation overnight at room

t enjear pdllomeoil (sh)e rﬂ'g']EThs resiine enfecatered @it aaninimum of ether and

Bﬁc?ﬁﬁ ok B Byt Y Pk, S sl g, 2GS Bepinl e fgrmed

dr isefilt¢rad,athe® dvied doi wbtme theodesired ghiducbaobtvdiie ohid (990 mg).

demag&l}gﬁggdqgj 188 Whi te solid (290 rTg) Mel ti ng
p0| nt 0 RVN 1H

RO T3 (oD IR (i aFD: 461 Hem (WD 3 e, 2H):

2 5& 253,08 R 2H); 2.72
() 9&*‘? (e my 3 oxa) <t 2%?2?%? P 12sw b,

yl]-2-am no- 3- hydroxypropanoate R(+)-serine ethyl
ester hydrochl ori de (3. OEX)AMP®PLAI Bisol ved i n met hanol

150 [sleve 4
out BTLN G o DT Dl YL ERM Bl Rt el Bpfodhie
br $b¢ tethyl Retaf @cpbwi)nrcgm—z amino-§diydraxoprapandate tofrexdmple
on 1ediotBg) RAidsbRe8 $n WirkiRtABLP AR HROY3 P80 frﬁlzaﬁétﬁ?ﬁmo
ét a?rate The. resi.due | s recovered’ w't
73 EP efls Aft eéemg Habyected  tor @gitationy PY‘EIF’%"E @t room
f Ihtehq}i:ﬁnimanﬂhe Teihizenhtabattd aﬁtl fai Hyﬂﬁx;i:ﬁlc@ig aepd solutlon IN (2 ml)
c | in esi
o SOTREB TR Brectal Kb i€ ARt Vol f¥alsEithen asigein o
RI\/NlCuHH(@[@@I @prodelt 10 @bta(ltithe Ml;cedSpIO@uc(tﬁs a]w-l)Ite sblid3290mg).
4HMe1t§1 M oRéecl. 95 30 (m 6H); 1.27 (t, 3H).

oPENY TENGROb 755 rmy FTehE] (on. AR Gy AF Y B0 G
Oi .88 ¢md2Hedsy (t,uH): 0961w, 2R)+) - serine (1.0 g),

o- hydr oxybenzophenone (940 ng), sodium 35 nethanol ate
(512 ng) are dissolved in ethanol (50 m) and the
reaction m xture i s brouBKAMBPLEef2l ux for 3 hours. The

entrat a
i e R TR L, R
anB(Dtsering ebyl ester é\ﬁé@éhlnogde (& 9 ab tsehlssmlvpﬁ iremigthanol (&0 ml), 5
Orﬂﬁﬂilé?s AhasRelle: deved Aomld\&é%cetﬁhéét&{ee& W) are added and
centrated, The residue is r ere |namn|rrumof

ﬁ@ﬂmWFtlﬁ Pt i aeths pycanight (Hieciuion Haltaged pp deelite
ggmchﬂtd twidsmathyedll and tho itleke {s( eﬂi}:)o_rat%dﬂ gl:ieﬁgSIdlg: i@fibcﬂivered
o. i B0, ki di b B B By iy rbleay Mg ond
H) congergtutgdn Pwziflication by chromatography on silica to obtain the desired

product as a white solid {1.21 g). Melting point: 78°C. :

RMN 'H (CDCl3) d 11.00 (d, 1H); 5.00 (s, 1H); 4.23 (m, 4H); 3.94 (m, 2H); 1.95

(m, 6H); 1.27 (t, 3H).

EXAMPLE 13
R(+)-N-{a-phenyl-(2-hydroxy)benzylidene] -2-amino-3-hydroxypropanoic acid
Under nitrogen, R(+)-serine (1.0 g), o-hydroxybenzophenone (940 mg), sodium
methanolate (512 mg) are dissolved in ethanol (50 ml) and the reaction mixture

is brought to reflux for 3 hours. The medium is vacuum concentrated and



17 CLAIM5 1. Use of a R(+)-2-am no-3-hydroxypropanoic

acid derivative of formula | Ra" OH5 10 15 20 25 2.

303. 4. Ra" (1) wherein Ra is a hydrogen, Ra' is a

hydrogen, a strai ght or branched chain

(C3- &) al kenyl, 3-OXQ( C4- C6) al kyl or

3- OXQ( 4- C6) al ken- 2-vyl grouplga Phenyl ( C1- C6) al kyl ,

phenyl (C2- C6) al kenyl , (C2-C6)al canoyl, gem

di phenyl ( C1- C6) al kyl , gem di phenyl ( C2- C6) al kenyl ,

( Cﬁacﬂ@éraﬂ le eyt A c:R(ctht—r:ﬁediﬁitﬂ@ pEid RO is added and the aqueous
gﬂas% 69%%[&%?&‘%?1&9 nt¥1 er. T[l\ll'e Q)g:gzan%%l%lsg zlisn(i)rYed o%( M)gSO4, filtered and

N G@B@@at chWSL@@ -iy -recceneiedojpr ophioimydm dfl-ether, triturated and

be Rzulea % COURRNHE -dBGitad frofhdl

N- benzeyl gxycar bonyl -I - -O - a%ﬁ&%?%‘gr%dm“ (610 mg). Melting

R( By 18V -ami no- n- hexanoyl S(-) -2, 6-di am no- n-

heRMN))H (CD;0D) d 7.58 (m 3%; 7.34 (m, 3H) 6.95 (m, 1H); 6.82 (m, 1H);

69(?téﬁ%ﬁ§§?@%ﬁg§?¥§? éHi 6- di ami no- n- hexanoy!,

di am no- n- hexanoyl ,
N N - bis-

benzyl oxycar bonyl - R(+) - 2, 6- di am no- n- hexanoyl ,

N, N- bi s- benzyl oxycar bonyl - S(-) - 2, 6-di am no- n- hexanoy|
group; or Ra and Ra' are together a

phenyl (Cl1- C6) al kyl ydene or

gem di phenyl (Cl1- C6) al kyl i dene group; Ra" is a
hydrogen, a straight or branched chain (Cl-C6)al kyl
group or a (C3-C6)cycl oal kyl (C1-C6) al kyl
phenyl (Cl1- C2) al kyl , phenacetyl or phenyl group, the
phenyl group or groups present in the substituents Ra,
Ra' and Ra" being non-substituted or substituted by a
hal ogen atom or by a hydroxy, (Cl-C3)al koxy, cyano,
nitro or acetyl group, with the proviso that, when Ra
and Ra' are both H, then Ra" is other than hydrogen,
methyl or ethyl; or of one of its pharmaceutically
acceptable salts, for preparation of drugs for the
treatment of cognitive disorders or mestic disorders
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whi ch acconpany CNS di seases due to reduced

gl ycinergic transm ssion. Use according to claim1,
wherein said CNS di sease due to reduced glycinergic
transm ssion i s schi zophrenia. Use according to claim
1, wherein said CNS di sease due to reduced
glycinergic transmssion is gt ism Use according to
claim1l1l, wherein said CNS di sease due to reduced
glycinergic transmssion is Al zheiner's di sease. 18 5.
510 6. 15 7. 20 Use accordiagM® any of clains 1 to
4, vvhe dr ox noi

et vl b8t FRO:Tebad iR o gt RO B e g it 1

i sopropyl R(+)-2-am no- 3- hydroxypropanoate and

pharmaceutical ly acce sal ts thereof, benzyl
R(+)-2-arni no-3 -h drox pro ano ate and
pharmaceutical ly a a/tFia thereof

N-[ R(+) - 2- ami nopr opi onyI ]

R(+) - 2- am no- 3- hydr oxypr opanoi c aci d and
pharmaceutical |y accept abl €7 salts thereof, N[ S
(-)-2-am nopropionyl] -R(+)-2-anmno-3 -

2%’1?{ gx%rgﬂ%gﬁ glic ():nlir%ggl? qlzp ?saa( ggénl %asltrla}/ 819 Elpan(e:'l%decham
[ 2-3[ Sﬁ (@rﬁe)alkyﬂlsdxﬁcmd@iﬁnﬂehmym Ot}rp BWOO@&C})ELRF&-B-SZ- aroup, a
o- iC ceuti )
et ARG AL E0¢ARTRC L el oyt sem

acet yl dmb@gsd@:iaiﬁn)ﬁlsyla hgemahighenpléenielkenyld affes- Cs)alkeno}’l
phar rmR 2-GRldoproAeHEPE ?—bealﬁﬁbﬁr% foher q@f(Cg-Cg)alcanoyl-R(ﬂ

e kg o Koo AP RDS deioropion, -
accor dbﬂgylo&ycdrbd)rml&ﬁ)ﬁﬂemﬁmﬁpw@bdyl N-benzyloxycarbonyl-S(-)-2-
e PN
hydr oc ¢y@npﬂe I8NimstCs)alcanoyl-R(+)-2,6- -diamino-n-hexanoyl, N,N'-

R(+) - 2¢ @%QQC&QY%ZW@HM%&%W ochl ori de. N,N'-bis-

Phar naceut| cal sition _conpri as active
pri nci peeyloxycashonyidd sl 6 dhmnwah@@pp e dose of aN,N-bis-

R( +) - 2b@iay R ySmbottl-SX Y26 BRRIAE - Rk yH @fdupabi RE 288 Ra' are
Formul %getlher a phenyl(Ci-Cgalkylydene or gem-diphenyl(C;-Ce)alkylidene
group; Ra" is a hydrogen, a straight or branched chain (C;-Cq)alkyl group
or a (C3-Cg)cycloalkyl(Ci-Cg)alkyl, phenyl(C;-Cs)alkyl, phenacetyl or
phenyl group, the phenyl group or groups present in the substituents Ra,
Ra' and Ra" being non-substituted or substituted by a halogen atom or by a
hydroxy, (Ci-Cs)alkoxy, cyano, nitro or acetyl group, with the proviso
that, when Ra and Ra' are both H, then Ra" is other than hydrogen, methyl
or ethyl; or of one of its pharmaceutically acceptable salts, for preparation
of drugs for the treatment of cognitive disorders or mnestic disorders
which accompany CNS diseases due to reduced glycinergic transmission.
2. Use according to claim 1, wherein said CNS disease due to reduced
glycinergic transmission is schizophrenia.
3. Use according to claim 1, wherein said CNS disease due to reduced
glycinergic transmission is autism,
4. Use according to claim 1, wherein said CNS disease due to reduced

glycinergic transmission is Alzheimer's disease.
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Rb" wherein Rb is a hydrogen, Rb' is a hydrogen, a

strai ght or branched chain 25 (C3-C6)alkenyl,
3-oxo(C4-C6) al kyl or 3-oxo(C4-C6)al ken-2-yl group, a
phenyl (C1- C6) al kyl, phenyl (C2- C6) al kenyl ,

(C2- C6) al canoyl, gem di phenyl (C1- C6) al kyl ,

gem di phenyl (C2- C6) al kenyl - C6) al kenoyl , N

(C2-C6) al canoyl -R(+) - 2-am n0|o1 opi onyl ,

N- (C2- C6) al canoyl - S(-)-2- am nopr opi onyl

N- benzyjsemceaﬂdh@ww afy bf -claiARi DQ@RQFWKHMh sall +)-2-amino-3-

g(e:]_)z y|2 égrc Iia(rg]?n%ﬁ Oﬁc %rélg; (ﬁ arPTt]npeog sePec?elayﬁém the group comprising
S(-)- 2,1-‘@ptbm'h1 Iﬁ'i‘DTQIfwnaﬂéyhydroxypropanoate and pharmaceutically

N, N - bi I ,
1 oSBT S s B
N, N - bip§armaceutically " acceptable salts thereof, N-[R(+)-2-aminopropionyl]-

RF Rr zy! @(yparabﬁﬁncb HiirokyproPakti@ HeiOakt PRarBReMItically acceptable

benzyl S%car bon{ieret ) - 2, 6 NrlSH-AgrrneRRiReY-RE b gmino-3-
or Rb apdroRipropatosc a¢1d gtﬁtl hﬂiﬁnﬂacphﬁfﬂ/lb/(ﬁemmsdﬂtd theeoe N-

ﬁid?ﬁﬁft@%‘%&%ﬁ% hAERpi P B
group I'O&YI(TQB«'H@& @%ldla@élﬂhylm(l@mm@@jlalacyetptable saIts thereof N-
phenyl nglcﬁ@@-ljﬁéﬂn’no@h §8IpYpaabico %@nydndgrﬂ‘}éﬁga&jﬁﬁcally

phenyl ups resent I n_the
Subst i ERERIBISBIR oAbt SUSETIRC ¢d-BRine UHSIFPUPEpaBgic Acid
hal oge ancapmaceuhyalﬁz ad&yiﬁtalﬂwalts(tﬁéreéﬁ) al koxy, cyano,

ni Lro u t he. iS0 .t when Rb .
antt o Cos PE g 4 A4, o) el G R 2 Bpink FigrdgopsRoie
met hy| acidt hgeritivaoniss uldsapropy e d RGERZ-gnimndthydakyprohamate
Rb is 10,and t

benzyl JHSEHI ﬁéz]yl oxlscar E%]r@’ R)@%nz aain%n%%y%%q%mmmate
a R(+) hgdrg P opi onyl or (- ) 2- ami nopropi onyl, then
RE‘? i SP@irhﬁtt Eetht{&@D BMﬂb?sﬁ%{h RbmpASinef hé 3 active prmc?le a
phar maceuti ca ac able s i.n adm xtu

a phar ‘?uélﬁ%/lll gfggé‘ﬁt deee °’lcﬁr$q+ér2 -argino- g(ﬁeroxyprOPanow
Phar naecadlﬂem‘adtweofrﬁnﬂnﬂaﬁn according to claim?7,

wherein said active 15 principle is selected fromthe
group conprising 2- oxo-R%- phenyl et hyl R(+) -

2- am no- 3- hydr oxypr oparnoat edand pharnmaceutically

accept abl e salts pgihergpf, ycI rLopyl met hyl

R(+) - 2- am no- 3- hydr oxypr and har maceutical ly
acceptabl e salts thereof 4 acetyl phen Y

R(+) - 2- am no- 3- hydr oxypr @¥anoat e and pharnmaceutically
acceptable salts thereof, N-[2 20

[R(+)-2, 6-di am nohexanoyl] R(+) - 2- am no- 3- hydr oxypr opa
noi ¢ awheremnkb ik hydrageyibe i 4 lyyctmg@paatrhghsm branched chain
t her eofg.. (=) )

i ar rehe) %%‘;*f AP GECaPL o qreSaalken2l grogp. 2
and ,| y Iﬁ@eﬂb@aﬁb)é k§’é}’t s ?%E@@pancwl hy|gem-
N[ S(- dlpﬁenyl(Cl-C %{ﬁi fgem -diphenyl(C,- Ce)alkenyl (Cs- C6)alken0 1, N-
ami nop Co éﬁaﬂx oy )- -a%?rlo?a?oplon)x ' oxy%?gae%a cgnc?yrf (-)-2-

aminopropionyl, = N-benzyloxycarbonyl-R(+)-2-aminopropionyl, = N-
benzyloxycarbonyl-S(-)-2-aminopropionyl, R(+)-2,6-diamino-n-hexanoyl,
S(-)-2,6-diamino-n-hexanoyl, N,N'-bis-(C,-Ce)alcanoyl-R(+)-2,6-diamino-
n-hexanoyl, N,N'-(C,-C¢)alcanoyl-S(-)-2,6-diamino-#-hexanoyl, N,N"-bis-
benzyloxycarbonyl-R(+)-2,6-diamino-n-hexanoyl, N,N'-bis-
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25 pharmaceutically acceptable salts thereof, nethyl
N-[2-[S(-)- benzyl oxycar bonyl am no |

propi onyl ] -R(+)-2-am no-3 -hydroxypropanoate and
pharmaceutically acceptable salts thereof, ethyl
N-[2-[S(-)- benzyl oxycar bonyl am no] pr opi onyl ]

- R(+) - 2- am no- 3- hydr oxypr opag ate and
pharmaceutically acceptable lts thereof, N-[2-[R(+)
30

benzy| bryodshyompbayi-S(0} 6akiminy i hdandyl 2raup; 0o RB-ahy RYY are
éZ\H g p?%kh&r) f 9%&{1@3&-&?@2@?@% ' &4 lgle%-(ﬂﬁﬁe%%(e?—l(ﬁ)alkylidene
benzy| gxappaRbd s/t hydnegdp aciatahy bi bFaRiéhe)i chanfCheCadatkyl group
-s gly ?; 0:6}’ 2&? gg?-r@ﬁy@l ﬂ(gftO? It%ﬁdﬁaﬁ e %b&ﬁ ¢ YCHRKSP b Seetyl or
enzy! oﬁgwl 1? léle&VlaﬁiOHB Wéw|p}esem(m)th91<awﬁhoa® Rb"

3 5 hydisstyphataing sondgibstitand oﬁhﬁﬁdﬁﬂﬁ@(ﬂby & &hlo¥en atom or by a
accept %bl e_sa

N[ 2- [ RYEPEK Gpgﬁs’é%z‘iraa%y@&%b%fnwﬁﬂ Foup-atith dhepaeviso
oyl ] 2@has 9fhe11(Rb15ndZ(R’tﬂ.Chre bbth 25 théh Rb3.is3fther than hydrogen,

R 2 h
ac(::)ept n ﬁrl ypﬁcﬁé%@%?ﬁ?é&%ﬁyl%ﬁ tﬂgtamﬁ% Cz?H/(yrogen
N-[ 2- [szld)RN K ﬁbungnﬁehszwt@&ywmnylszeezyloxycarbonyl S(-)-2-
di ani ngﬂmﬁtﬁ@{bﬂ R R+ zéﬂﬁ@ré’m&%ﬂ r&mgrpﬂﬁﬁgﬁﬁo%l@@'ﬂ then

I h f
Krflrztn[a ut I C %ﬁ? ﬁ ée%b lole 01?0.=:aotI ifsp aglrlgc%uﬁca?ly acceptablc salts,

benzyl mdmhwwlthaﬁmﬂnmrﬂcﬁmmwme Rripr: 2- ani no- 3
hy?[ gxm&%&%gmw%{ %O@Bﬁgﬁ&? ABGENL! Galibin A GORLAR! &id active

ereo
benzy| prpaipleds aﬂmﬁcd Bomytle gsopproopwnisiag-envd2-phenylethyl R(+)-

phar mQ%Ih&-@'—H}MI’O)@f)&%ﬁB@EHé €apfl! ﬁ%@@éﬁ%@éﬂy accept?ble salts

R(+) - 2-am no- 3-'hy propanol ¢ acid derivative
f gr Zml thergof, R'quhlprfpylmthyrl) R{+)-2-amino-3-hydroxypropanoate and

pharmaceutically acceptable salts thereof, 4-acetylphenyl R(+)-2-amino-3-
hydroxypropanoate and pharmaceutically acceptable salts thereof, N-[2-
[R(+)-2,6-diaminchexanoyl]-R(+)-2-amino-3-hydroxypropanoic acid and
pharmaceutically acceptable salts thereof, N-[2-[S(-)-2,6-
diaminochexanoyl]-R(+)-2-amino-3-hydroxypropanoic acid and
pharmaceutically  acceptable  salts  thereof, ethyl N-[S{-)-2-
aminopropionyl]-R(+)-2-amino-3-hydroxypropanoate and
pharmaceutically acceptable salts thereof, methyl N-[2-[S(-)-
benzyloxycarbonylamino]propionyl]-R(+)-2-amino-3-hydroxypropanoate
and pharmaceutically acceptable salts thereof, ethyl N-[2-[S(-)-
benzyloxycarbonylamino]propionyl]-R(+)-2-amino-3-hydroxypropanoate
and  pharmaceutically acceptable salts  thercof, N-[2-[R(+)-
benzyloxycarbonylamino]propionyl]-R{+)-2-amino-3-hydroxypropanoic
acid and pharmaceutically acceptable salts thereof, methyl N-[2-[R(+)-
benzyloxycarbonylamino]propionyl]-R(+)-2-amino-3-hydroxypropanoate
and pharmaceutically acceptable salts thereof, N-[2-[S(-)-N,N'-bis-
benzyloxycarbonyl-2,6-diaminohexanoyl]-R(+)-2-amino-3-
hydroxypropanoic acid and pharmaceutically acceptable salts thereof,
methyl  N-[2-[R(+)-N,N'-bis-benzyloxycarbonyl-2,6-diaminohexanoyl]-
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wherein Ris a hydrogen; R is a hydrogen, a
phenyl (C2- C6) al kenyl, gem di phenyl (C1-C6)al kyl group

ot her than benzhydryl, gemdi phenyl (C2- C6)al kenyl ; or

R and R are together a phenyl (Cl-C6)al kyli dene or

gem di phenyl (C1-C6) al kyl i dene group; R' is a hydrogen

or a (Cl-Co6)al kyl, (C3- C6)cygl oal kyl (C1-C6) al kyl ,
phenyl (Cl1- C2) al kyl , phenacet or phenyl group; the
phenyl group or groups being non-substituted or

subst i tR(t-pd- amino-a -hdrogeropahain amd bya@ahaﬂibﬁﬁ()yacce table salts

Cl-C3 cy ni tro t o wth t
|(C)r0VI s)c%ﬁ%rg V\/ne%lla Yand R Nor:zel%gg% Sb/g X XA r?ngizﬁ'
is ot Idee:mmhlmahqad} Bor2- amnnoehéydubxmrgpanoate and
phar ”a%ﬁhﬁﬁ&éﬁﬂc)ﬂl?c&&ﬁ @ble® sAf HRereo of, ethyl N-[2-[R(+)-N,N-bis-

R(+) - 2- am no- 3- r.oxypropanoi ¢ aci
accor di ﬁ’@zﬁl‘?i‘yéf‘fépwgzgéfamlﬂ%}i%ll%’l] R(+ M’@r@ R isa?

I-Q ((3“ ;)heml ﬂlb@?pﬁﬁélﬁiaiﬁ’dnd%lﬁﬂﬁaceuncaﬂy acceptable salts thereof, ethyl N-
+ am no XYypr.opanoi ¢,
acid oP g%z ﬁl&i*f ﬁ%‘?#f‘ﬁ"yﬁ@é’ﬁﬁaﬁ%l e %"éff ts P grutically
R( +) - Naf<eptablakapsh theydof- 3- but enyl | - 2- ami no- 3- hydr oxypro
pagoi ¢ 3

Phar eoft R EineP 4BIRRIRE R E Bt %En??(}ﬂ% it ©

- 2- am no- 3- hydr oxypr opanoi ¢ acid or

pharmaceutical ly accept‘TabI gsalts thereof

R— N Rn
o (I
OH

wherein R is a hydrogen; R’ is a hydrogen, a phenyl(C,-Ce)alkenyl, gem-
diphenyl(C;-Ce)alkyl group other than benzhydryl, gem-diphenyl(C,-
Ce)alkenyl; or R and R' are together a phenyl(C,-Ce)alkylidene or gem-
diphenyl(C;-Ce)alkylidene group; R" is a hydrogen or a (C;-Ce)alkyl, (Cs-
Ce)cycloalkyl(Ci-Cg)alkyl, phenyl(C;-Cz)alkyl, phenacetyl or phenyl
group; the phenyl group or groups being non-substituted or substituted by
a halogen atom or by a hydroxy, (C;-Cs)alkoxy, cyano, nitro or acetyl
group, with the proviso that, when R and R' are both hydrogen , then R" is
other than hydrogen; or one of its pharmaceutically acceptable salts.

10.  R(+)-2-amino-3-hydroxypropanoic acid derivative according to claim 9, of
formula III, where R’ is a ? -diphenyl(C2-Cy)alkyl group.

11.  R(+)-N-(4,4-diphenyl)butyl-2-amino-3-hydroxypropancic acid or a
pharmaceutically acceptable salts thereof.

12.  R(+)-N-[(4,4-diphenyl)-3-butenyl]-2-amino-3-hydroxypropanoic acid or a
pharmaceutically acceptable salts thereof. |

13. R(+)-N-[a-phenyl-(2-hydroxy)benzylidene]-2-amino-3-hydroxypropanoic
acid or a pharmaceutically acceptable salts thereof.



