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28 Decenber 2006 1 R(+)-2- AM NO 3- HYDROXYPROPANO @8 December 2006
oF

ACI D DERI VATI VES WTH GLYCI NERG C ACTI ON 5 OBJECT
THE | NVENTI ON The present invention concerns the use
of R(+)-2-am no-3- hydroxypropanoi c acid derivatives
for preparing nedicanments for the treatnment of
Central Nervous System (CNS) diseases due to reduced
gl ycinergic transm ssion, phirmaceuti cal conpositions
conprising new R(+)-2-am no-3 10 hydroxypropanoi ¢ acid

de rR@pLx BEING-33G VIO RVIPRG P%ﬁ?)l@%ﬂ? DERV APV ES WITH
R(+) - am no- 3- hydr QXYpr.op

conmpounds. BACKGROU HR Fol | owi ng t he
di scovery of the glycine binding site coupled to the

"NMDA 15 receptor at the level of CNS, it has been

suggested that a deficiency in glycinergic and/or
gl utam nergi ¢ trarfBIECTOFFE ENVENEION! the NVDA

recept Ofthe | $r&BRt Ofnvk ?DnCa m@f L SQRZE S, hﬁéﬂ_z—amino 3-
ve c nitive_ an |sor érs - suth
%\4}’%' 4118}%4?14 é%mmtﬁes thr Joeneapg mesidamentstoe theareatrent

AI ah m‘:amfal sNexdbﬁsea&@tenQQCﬂS)SHﬁ,@&% W G ?e’dﬁc&ia :ﬁerglc

oIRGBt R5 obSSIED) Sorsmate ok L i
Wmopmwmvphdwwgvem&smtdmmsg&s, BRWVER ad MEw2R(+)-2-
I t amﬁlokﬁﬁymoiﬂ%p&%%ﬂfdé@a@&em?{ep Ohggs. nost power f ul
rece

agoni sts of t yCl ne si ptor and that
ot her D-am noaci ds, i ncI uding D-serine, are very good

agoni sts, but \MAOKGR\QEMI o T invER®foNhat of

Db 1 oS lRE P ek Bt bty cheshsing £54 oubleds shegaMDA
30rereptors abltho leebvef CHESy it Hems riggat suggesantl ﬂmgmideﬁu@ncy in
Sy@?&lﬁ&%;coefnd/o? gﬂtéﬂﬂl@éﬁ@{r%sﬁﬁ&& tttﬁeef%& of \#ée I?Igﬁﬁp% gﬁgggtor

or, Wwth7ts precur sor
arif K6 rhisthe capses oA discasgs that m@lurmgmnwsmd 88078 Qlisomdkrs

USuck, #54utt@f tifRedh 1&@diny edxﬁ’orbérghs&ﬁ% #£9nd >ABfeimer's
g/éj %g of glycine or of corrpound’s |nd CI ng el evati ons
"glycine level by serving as glycine 35

pr ec ulr stubstaoces whici ateuapabls 0B ehhdnding gyx}an@gqumgn@gm are
t n t co ead to an

i %%v%qn% n?f ?1‘%%1 e%gt i égﬁsl‘f/erm{rg?@erF n c@hﬁn?ssﬁ’ﬁr Sisorders
2 gcuppayHIe th g@ iseases.

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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2 patients. Anong these conpounds, the docunents 28 Decemberzooé'-

mention glycinam de, threonine and D-serine. US

6, 228, 875 shows that neuropsychiatric di seases
characterized by a deficiency in neurotransn ssion by
NVDA receptor can be alleviated by neans 5 of a
conmposi tion acting as an agoni st of the glycine site
on NVDA receptor. Anpong theseZagonists, said document
notably mentions D-serine, D-serine est ers al kyl at ed

D- $8iédl€ Amdd Q!iés@ec ﬁgﬁﬁ?o&ﬁe q fimert W@&mnamﬁe

descri hes a oybl e-bl 1 inical tria
D- {uppmBe andiPiseIB¢ r at ed at a dose of 2 g/day, is

ef fect i US 6228895 tshews TMtneﬁfoij?dhha%ﬁ@ fd[@ﬁ‘de@ ch@MeRrikd by a

h. |
P B8R R e sigh s Sot iy AMBR BRenGr bl Ry mgans
de o€ ai dsmpoisition Hictingl as wmeagbnise afl theoglytine e Ch USMIDA, trébtor.
D- %‘?ﬁd@e the‘é@ Aeni9RS @ﬁlﬁed ctﬁﬁ:\éhp %oﬁxbgp\ifernggﬁ{ ér%:\\?e gﬁ -gerine

cin n| cal | ive In a
t h&ﬂertsh‘&{(y és@ﬂ &ﬁf‘éwefoép Wéuprﬁ&urspg Thelsrums @Qnuylenbdescnbes a

J Uﬁbutﬂe—ﬂﬁﬁ@ cﬂﬂn)iﬂl tH8] ﬁbbhﬁ&}h DuicBine, aknimishMORYt S0t 7 2 g/day,

sc veted that D-serine
'\% ’0’83 rfé?a@mﬁé? Z&ﬁﬁw&las SY6R 1B RAHF S dging little
ac r@p@tﬁmw @Dnmﬁpnsdmhpatch«tq drugreeedtnodnit \fEhet ’3ilss 60the 3tudy

| TRERMBLEH ﬂﬁ@ﬁ&éﬁﬁleﬂf iéaM'tB 3fheo Eorgz ﬁéfd ﬁlﬁgb “sering, which despite

transm ssi on ave
20hRBRBa &faﬁr.aéfénla’rth@ gliys:mn a%clmﬂyfaefmmntame 15 times weaker

R( thian Zha Rk tted-fol WIGEIRY Vi) BRIABRIIE: R itk
ni trogen Wllﬁ? ° %g CB’Ma | kenyl, F'VS oiot&wcg;' ME%SQHM

3- oxo( C4- C6) al ken 2-yl, phenyl (Cl Co6) al kyl ,
phenyl ( C2- C6) al ksmmgﬁﬂmﬂmmlw al kyl ,

gem di gﬁﬁay#&(hggg,s tut 4 et DS S0 S PiBe RG-2-

option an nopr opi ony
N, fing;3s 9xmmv@0@ @lchéermaam evaluated smpretictive tests for an

phﬁrﬁbtbééﬂlel@q}laﬂhlé)’dch ®fUlycinergic transmission, have proven._ to be
gem di. %gerti éﬂ - C6) al kyl i dene ~group, not Wi t hst'andi ng
i t YPPRNEP &8 in D-serine, is ablet0|rrprovethe

gl yci neMgie q)amealziﬂy,Sl &N has pdbérentfsurdufl fae i r1q+§-|2cmmno-3-
t Ci apsm ssi on
OB SRRt AR LIS 16 LRIl
scﬂﬁ)é‘kﬁhr éwxa GrCoalkere?vhr 'pheniil@aeSoalkyln Phﬁuhl(ﬂeékblkenyl
doge% df t
as_hj §%P;Zﬁ5d (ﬁii@jalkﬁle fggl:n dlﬁgn&?ne gl ° I@S OyI
£ Rptigha ﬁ\l-s ﬁ)éedgglaaupgemp@ngmc)ﬁgo@lly N,N'- dlsubst;tuted 2,6~
2yﬂw—h¢r&n®ylm@%ﬂ@%}aﬁ@ﬂﬂ&%r gregt%glg@iﬁmrcé) alkylidene
S i
e AP A PRer ool R AGRREE I PIS R Sapreve the
0 mIY@moyr@sﬂbﬁmon un ealthjihsewffenng dﬁronaCNShhseasesrdtg he reduded
%%ﬁ&gicv' {riinshfi@fort NartRlutdly SPatRfl nﬁlﬂ%ﬂﬂg Ofgdrh S autism,

| at €d derivati vés.
zophrema or Alzheimer's disease, in much weaker doses than those used for

glycine and 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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I NVENTI ON Thus, according to one of its aspect, the
present invention concerns the use of a

R(+) - 2- am no- 3- hydr oxypr opanoi ¢ acid derivative of
formulal Ra Ra'- NRa" 5 OH wherein Rais a

hydrogen, Ra' is a hydrogen, a straight or branched
chain (C3- C6)al kenyl, 3-oxo(&4-C6)alkyl or

3- oxo( C4- C6) al ken-2-yl group, a phenyl (Cl- C6)al kyl,
82‘;%: EJ Czn%%ﬂg:&iﬁ@gﬂ PEQ%%X@N@%%E INVENTION

gem di pA&HYI Bfﬁ%d%)tﬁl%érﬂfl its gspeetCip Areaspbipivention concerns the
R( e &Ff AR+ PaaiHoB Y dro a.paamcaammmm@mbmula I

N- (G 2- C6) al canoyl - R( +) - 2- am nopr opi onyl ,

N- (Cz- C6) al canoyl - S(- )-&-an1noprop|onyl

N- benzyl oxycar bonyl - R(+) 'noproplonyl N-

benzyl oxycar bonyl - ﬁ-;;zﬂanl oprgpLonyI

R(+) - 2, 6- di am no- n- hexano

2, 6- dlan1no n- hexanoyl ,
N, N -bis-(C2-CB)aIcanoyI
hexanoyl ,

N, N - (C2- C6)a|canoy| S(-)-2, 6-di am no-n- hexanoyl

N, WheliibRa is a hydrogen, Ra' is a hydrogen, a stralght or branched chain (C;s-

beﬁéﬁg;%%}b rbo?%&ggéﬁ%b ﬁ§63 oxoa(El,;-%o)aﬂ(en%?l g%up, a phenyl(C;-
S( C)s}aﬂqus mhaml(fb-tae)aikwh,owczgzsanlmnoﬂ; BamatigheRpl(CACEalkyl,
:ng di IOhenyI waﬁsg]](lkﬁ gjr%}eﬂehgﬁn %@Lﬂ ammoP mplonyl SCr2-
hy 8P BgErePionyL (G- &malcaﬁosérl%(ﬁb @mxmmpmoem Ne@za@d)qlcanoyl—
or $@)- Q%l@r@ﬁﬁhﬁ?' kwh(e)ﬁﬂgget TRy adrbotlyl-RE9)-2- amru())o&)mplct)%yel N-
Yo v S-a R oR paiolH %5)1'3;-@ RETeRIITRS (-
s ubétdisngimnirshdxaioy, non- suNQﬁ'%s*(CQng)ﬁlcmdybi{l(%m,edharﬂMo -1~
t
i %“?Agﬁﬁﬁnaieﬁrﬁ BN O e SRR, | 58 i
angenrgio -R% - éﬁieammm-hegam}he N,Nhhn-bengodmgewbonyl-

rres(nyiz GQI'arﬁhBW-hexﬁho uphar RaCAMt Rgaérhyto ﬁyﬁlex?yl(cl-
| ON C aneg

t]%hﬁ eof, for % ﬁﬁ
fo 6)plicy ‘iqngaqrw%‘ﬁ’? e’& fg]gy @Sr%@l‘% %‘I‘ ispm dwydragen, a
di swightrer biunchieda chanp@hyCqJuilyldos aaﬁeﬁcg)tiﬁzléﬂkﬁ(cl Cﬁ)alkyl

ﬁﬂ%ﬁf@c%@%{k@ Ig'lg%?cegl s S&eﬁ?ﬂ %ﬂol‘;.lg,g Ia1 (le OF groups
AI DRty the Re, fahard RAh@whgutmts dmmgmmembsﬁrmfed romshibstituted
\M'Weﬁhdlo @'ﬁ atd)rﬁ o@b? ﬁﬁh?drﬁk‘? rm @a&&a&%ﬁﬁ ?é&:w? §roup,

LR s pr PG whepafRa , iThe \Rabfis (opfes dhan
prlmimgea mathybeeeathely ak uﬁhqﬁllamaoaumfaﬁﬁlaeédp%lé @astt theR6E, for

%&Féﬁf}igatﬁgl trﬂe\c/i%cta}{'lﬁtlgaf’or CtﬁnSI SEmen(%f of” \ét%:l;m ive Hgorders or

oconotor a
nmesnc disorders which accompany CNS diseases due to a reduced glycinergic

transmission, particularly for the treatment of autism, schizophrenia and
Alzheimer's disease.

0
- RCay- 2, 6-di ami no-n 15

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

The activity of these products has been evalnated in a predictive test for
this kind of activity that consists of evaluating animal locomotor activity. It is
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28 Decenber 2006 4 carried out 6n groups of 10 m %Decemberzooé.

havi ng recei ved the testing conpounds per os (8ng/kg)
15 m nutes before the injection of phencyclidine

(4nmg/ kg). The aninals are placed in an "open field"
divided into 9 equal squares. A canera records their

“activity during 25 minutes, |oconotor activity being

expressed as 5 the nunber of 4squares crossed per
m nute. Anong the above-nentioned derivatives, the

f 0|daﬁ'i’8drtﬁ1t oA BMups FTROHRL S a trgcetnré&tg@ E%‘hﬁg comemﬁlds per os

act ervi ce regql st ry
br AE‘%&@% 15 imigpes dipforg thy- IZ’F&FFPIF\ dlfsphemyd;@m dpastkag).eThe
( ChbinNds afel gldat ﬂﬁa@)'oﬁﬁﬁdﬁem'o diviedrigy g%ﬁéﬂt éqﬁlﬁlleh YA camera

ac %R;‘i(% h%f E%igy ggr?%%e Qg ‘mi Oatﬁ%;)(ﬁgérggtloy act%/vgtryobmngoer:;:pressed as

R( ¢1;em1m!mrn6s®awmgcbpmpmnmme (CAS No. 133099- 79- 3)

and ph c re
parti cul ar; % E{l/lgrgdg or | g‘L@Aé?e §/g’!“‘ie%’slg‘fl @F"Z{ ng qknown
- compounds, with’the Chemical Abstracts Service registry number (CAS No.)
N- [gRfe#)in Bragkéts)opr opi onyl ] - R(+) - 2- ami no- 3- hydroxypropan
oi C 61427-68-7 and armaceut i cal
a'ccegﬁ%rgpélcﬁg alinwé)r%gydroxyp bparona RRS "RS C111453'05%) and
N- [ Séie)’hmﬂwmaﬂn peapiable salts jhetbodrpartivulariidideochuriIRITAS
oi ¢ Rl h405850] 1115-50-0), and pharmaceutically
acce tabl e sa t thereof -

RO ERAIB) ddrsapropanenty fICAS Ny 1135099723 rand
" no @a&ﬁaémde@w@é&paml Sali8 othekeb £/ pardiariy i0@ocilotde (CAS
and IQ Ie_%(; acceptabl e salts thereo?
I\I-ace ‘f’am no- 3- hydr oxypr opanoi ¢ aci d ( CAS No.

1ﬁam2$69-£mm@r@1mﬂpmaq@maala-w®?%mﬁhb@ salid S (CAS
t her LOXMPr opanoi ¢

aci @ GI‘SLZ'f\b%'St?T%éPBg%u}cﬁtm%ﬂ%g eﬁ@gﬁhs &u ’ically
act % -g-aginepsopipeylEB(+)-2-aminey3-hRirexymopancic acid (CAS No.
( 1- rmEt1 Byslo=6: ﬂiﬁ%)haﬁn&&éhﬁ&hﬂ%'aﬁbé 1&1@@@%& ydr oxypr opan
oat g( ceutl ca&l A gept abl e salt’s thereof, -
R(#)- 1[? )S Oﬂﬁ? yiegisalerpianyhiyR sy rispanoi ¢

28' ydrwkypmlpammacamﬂl CahAky Ne.camuedbe-13aldnd phamerbutically

R( +) en;t/bre)rprbp | - 2- am no- 3- hydr oxypr opanoat e
ranelapﬁy m%m@ahecsafhd s(GARrNaf 152612-69-6),
par tah&phﬂh{a)émﬁﬁ; Hl%sEJ‘PsrthE |ntended use.

AL R %ﬂéﬁ%@y@r@?{%&ﬁ&?j wid (Eas No. 106910-77-4),

and pharmaceutically acceptable salts thereof,

- ethyl R(+)-N-[ (1-methyl-3-0x0)-1-buten-1 -yl]—2—a1mno—3—hydroxypropanoate
and pharmaceutically acceptable salts thereof,

- R(+)-N-(3-phenyl)propyl-2-amino-3-hydroxypropanoic acid and
pharmaceutically acceptabie 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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i ncrease of glycinergic 35 transmssion at a daily

dose which does not exceed 10 g per day and which is
advant ageously between 200 and 7500 ng and nore

advant ageously between 28 Decenber 2006 5 250 - 5000

ng. The preferred doses, 500 to 3000 ng or 750 to 2000
mg, allow a good inprovement Sof glycinergic

transm ssion and al so inprove the negative synptons

of 230hisp0P LT prdilife S 65 t@%@ rég ok 756 tOSZ(SBOSIS? ?low a
and behavior in cases 0 adm nr strat’

t 0 &09¢ BRI emerhph alysergic @mmsxglg @ﬂ@lalsa»smmwvw the negatlve

pr isp@ipinesoftebizb plRenih Othe ERHPIR OO K1ZABIHEHS dlsease and behavior
ﬁ‘g%m ss Qn. are included in pharmaceuti cal

SRA ?’% ornul ated in unit dosages contai ning 10
rrg to FYe0Gdministedionnbapmticnts] vofhifourds KOKICh nie afefal ki Wetive

DT PRGBS, JBRRO U ooy R0 Uep il b ReSRGE e folfided in

I nvention provi
co RPEEIacsHivak 6opPesitions, oa@ulatedumeumfr dmggi eontzining 10 mg to

phapomsg| ﬁmxaﬁagécmslyesfo‘t@qhw SRt préhciple.

R(+)-2-gm ng - 3- E,y E}ébrf)ﬁﬂnm C agldpderlvatlve of
fornul a cfxfr s oL 1§ aspggis, Eg Pfejsentdqvi@%éﬁo&dﬁs a
Rb phmcemab@mposiﬂoh cosipaising drsagtive prandplead ﬂihﬁm@tﬁologlcally

5 SRaE AU K2 S ST B el g flormas

ph yI (C2- Co) al kenyl , (C2-C6)al canoyl,
gem di phenyl (Cl - C6) aI kyl, gemdi phenyl (C2- C6) al kenyl
(C3- Co) al kenoyl , N-(C21-\@6) al canoyl -R(+)-2 20
ani nopr opi onyl , -9
N- (C2- C6) al canoyl| Rbf—)--N- api\ nopregpi onyl , N
benzyl oxycar bonyl - R( +) - 27am rmﬁr opi onyl m
N- benzyl oxycar bonyl - S(-)&2- am nopr opi <gr?yl
R(+) 2, 6- di ani no- n- hexanoyt
- 2, 6-di am no- n- hexanoyl

i B 0t A N
::l eliinylh SR CixgealkbD nyl}«aiofca-es)@&énanﬂn@oﬁp,25 phenyl(Cy-
Ny QY Rae s Colisyh.. €62 Coploamyt, et ey et
gﬁsﬂprdl ny. (@n @d@llkﬁwl, ar &f@@ékﬁmyi a N-(Cz -Cg)alcanoyl-R(+)-2-
phﬁﬂﬁﬁbﬁl@br&@ al kyl i @Lﬁ {)algﬁ'l'&y %1‘0%101’1 1 N-
or SR f@ﬁmnﬁpi@ 7(:61}’15}0|I?§HP1 i N—benzyloxycarbonyl -S()-2-
aminopropionyl, R(+)-2,6-diamino-n-hexanoyl, S(-)-2,6-diamino-#-hexanoyl,
N,N'"-bis-(C,-Cs)alcanoyl-R(+)-2,6-diamino-#-hexanoyl, N,N'-{Cy-Cg)alcanoyl-
S(-)-2,6-diamino-r-hexanoyl, N,N'-bis-benzyloxycarbonyl-R(+)-2,6-diamino-#-
hexanoyl, N,N'-bis-benzyloxycarbonyl-S(-)-2,6-diamino-n-hexanoyl group; or
Rb and Rb' arc together a phenyl(Ci-Coalkylidene or gem-diphenyl(C;-
Ce)alkylidene group; Rb" is hydrogen, a straight or branched chain (C-Cg)alkyl
group or a (Cs-Ce)cycloalkyl(Ci-Cealkyl, phenyl(Ci-Ca)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, (Ci-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 RY' is a non-substituted
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group or a (C3-C6)cycloal kyl (G -C6)al kyl, 28 December 2006
phenyl (Cl - C2) al kyl , phenacetyl or phenyl group, the

phenyl group or groups present in the Rb, Rb' and Rb"

30 substituents being non-substituted or substituted

by a hal ogen atomor by a hydroxy, (Cl-C3)alkoxy,

cyano, nitro or acetyl group, wth the proviso that,

when Rb and Rb' are both H, ®hen Rb" is other than

‘hydrogen, nethyl, ethyl or non- substituted benzyl and

t hggenzyth Nfbeﬁﬁ%lblgy&%hgﬂﬂq -9 Nehifbropisnd, ReA: f%op[’o%on@l or

28 cember .
S %P%WBWM tggn) LPNER nggfeg@toﬁm hydrogen; or of a

R( Phanaveuticly optemible Qalt thdteof; A ﬁiﬂlﬂﬁ@é QRO YharmdaB&Ttically
rrent to hydrogen; or of

phé‘?lfé %E{%a ?ry acceptabl e salt thereof in adm xture

}Mht h a p“lgmngathemorrmé hds olﬁﬁnmpteaaﬁl \eharaer' & a demAdiPRchyl(C:-

ge(rir:‘r dj pEE %%ﬁ]?CPI oscgglgﬂd il]ﬁ{l %?'\(I)\%p{le’ ﬁ%hgnflg@zv\%q)glﬁyhgmups are
dgECoBs. 3 kyI group, are particularly

advant ag\ﬁmfg théamﬂe@ rh&ﬁloﬁl@@y&v%ﬁhbl R5dr Adrhiy Kaelll

rin I f la Il 0X0- enyl et

II%( +)5 Q §1 ﬂ?'gu oxypr%ﬁﬁr?oad?’é‘o ‘J;‘i’E)’PTOPamate and
pharp@@macaumaﬂl)yacaqnebieaﬁtseh@:ad)ﬁs t hereof , -

cycl + ropanoat e a
phar%&‘%ﬁ‘%’é%%‘sﬁ“ Rif@c% SRS RSB U, SRR ety
4- ac@ic?l? &59lfs theregt, 2. ani no- 3- hydr oxypr opanoat e and
pharmeeayl hé&d | R(+ﬁ2-%ﬁﬂ§@blh?dﬁﬁ5/%( +51tb‘§f &€04nd ]Ighaﬁn%ceuucaﬂy

[ 2- nohexanoyl | ) - 2- am no- r oxy
%1"%85?% lgéﬁﬂgtﬁl phar maceutical |y acceptabl e sal ts
t heerﬁ -[R{+)-2 6-d1ammohexanoyl]-R(+)-2-am1n0-3-hydrox ropanoic  acid

N‘[Zaﬂdiﬁq amgﬁ&hlgglc&g’%%mﬂxﬂ R(f+) 2- am no- 3- hydr oxy

propan ar naceuts cal | y acceptable salts
t herldde-[ ()'@16 jpminohexanoyl]-R(+)-2- am1no-3-hydroxypropan01c acid, and

N[ %{ha}[ggcegﬁ& %%Wédlts'ﬁl(eﬂofz am ngl 3- hy:jr oxypr opan

P NS ool RS e chonypropancate  and

N- [ Dhifgaceatieliyykoopybis hisyleasstno] pr opi onyl ] - R(+) - 2- am

Ia(r:]g ep? %ydr O;ﬂl 3 eé'%?lo%}rr](%é q@ agrggo pr0p1on|y5]yR(+) 2-amino-3-

N- [ élyp@gxygmmmyﬁ @M@rrb@nwumﬂwm@eptabﬂn sty Herd®(+) - 2- am

i no ro

acc E’a:t[yélblye sg\lypzs t WOQ%%?JM&BMP?&H' PR(+)-2-amino-3-
FreeypropaReal wrharmassytically aeqeptablst ssify fierarfi+) - 2- am

| no B2 m(dﬂmm@@emmylmm]@agoﬁﬁw@p%u&akJ y

RSB S e S ey et 2.
| m).ngpthy 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]-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,




10

15

20

25

30

hydr oxypr opanoat e and pharmaceutically acceptable 28 Decemberzgog'

salts thereof, -

N-[2-[S(-)-N, N -bi s-benzyl oxycar bonyl - 2, 6- di am nohexan
oyl ]-R(+)-2-am no- 30 3-hydroxypropanoic acid and
pharmaceutically acceptable salts thereof, - nethyl
N-[2-[R(+)-N, N -bi s-benzyl oxycar bonyl - 2, 6- di am nohexan
oyl ]-R(+)- 2-ami no- 3-hydr oxyp#opanoat e and

phar maceut i cal |y acceptable salts thereof, - nethyl

l}*y - ]23% nby1: L5 2DEH; xlsgwﬂag@aba&e 036t 2 BhRREL Ry
phar é‘?é@ﬁﬁ@e’&@gept able salts thereof, 35 - ethyl
N- [-2efhi a(mw(mnahﬂemxb)o}cﬁﬁ@ﬁhomah -8aifio AiaA9BRpaRbate

gﬁg]r nac%@ﬁ"?gﬁuﬁl ﬁ@c%&ﬁ%%gggﬁgéﬁggr}fﬁtesegp | 28 Decenber

20@6R(-I7)-N-(éﬁ3hymyl)propy1—2 amino-3-hydroxypropanoic acid and
N- be a&(uﬁ):?lﬁr le@ Sgg th sailpr opanoat e and

phar ceutlca ts thereof, - ethyl
R(¥) St (1- R %iﬁ’ (%pbeeb'})prumht?@mmo~9+qydmxamop@n®tmydr oand
xyprﬂmmamcaWc&hﬁlm%%ér@@# |y acceptable salts

% @%ﬁéﬁﬁﬁsﬁp’%ﬁ?}v@r‘é‘ﬁﬁp}% 3- hydr oxypr opanoi ¢

aC| d anth szifh aﬂlmﬁnnaahbbmpmtfab ozl salblisgudlesudedtancous,
R ﬁm‘lg"“l angdermal on regtal adminisiration, the ASHY RHBYPlg can be
and ¢ &xast ?PI&@EI@%@ dpsage Slalttls adhrextursf with trditional
papharﬁiabélftic}ﬂ cartiersent hﬁ%ai’scﬁﬁdf %uﬁfah@ CStH{a%ﬁe a&rgmﬁdﬂraﬁaﬁ Ginit
gggﬁ{gceutl céalr [ or@}I or -oral, [ i ngua
SHEBHES © Fﬂﬂé‘c"’ﬁ CiS 1 Gap; ‘asep% ef%rg“imé‘&t%ﬁ and oral
admlmlcmsr ari mpenshms,acsubhagupr iandi plieal adiinfifiistration forms or
tﬁfaiaﬂ%gtﬁﬂ {ﬁirﬁi'i] Hﬁ&{f‘?ﬁ?rom' ate dosage unit in

xt ure wit RO Phar maceutical carriers in
an| mal sAascading it e furtlsy af dis| aspestinithe preseat invention provides new

f onm-xeﬁﬁfotsiﬁ)(d}bﬂ}préﬁn%& %Mﬁt&ébif%rﬁm&ﬁps ul es,

powders, granul ates and pral 15 sol utions or
suspensi ons, sublingual hnd Buccal adninistration
forms or parenteralrRer mectLal ag nistration forns.
According to a further of tsca?pects, E,n)e pr esent

i nvention provi des new

R(+) - 2- am no- 3- hydr oxypr op&hbi c aci d derivatives of

fopmta R i Q | Igh) |
hy rogep IS tha f/lg’r (II){gelrsl % I zkéﬂﬁf(enyé,elg}em-
(Eef st ot thahbenhiiml mﬁpmyi(orcgalkenyl or R
g&deR’ nbewgbﬂléﬁa I(C?-ﬂ}é}alkyﬁﬂeﬁé or8g¥th-Bphatyi(d, S A dene
= BEPRES CHE B g, ©
ank I (1 y gl lelq (ﬁ wGealkyl, ( 3-Ce)cycloalkyl(Cy-Celalkyl,
phenyI(Cl -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 hydrogens, then R" is other than hydrogen; and the pharmaceutically
acceptable salts thereof.

Among the compounds of formula IIT in which R’ is a gem-dipheny)(C;-
Ce)alkyl group other than benzhydryl, those in which R' is a ? -diphenyl(C;-
Ce)alkyl 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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group; R' is a hydrogen or a (C -C6)alkyl, 28 December 2006

(C3-C6) cycl oal kyl (A -C6) al kyl, phenyl (G -C2)al kyl,
phenacetyl or phenyl group; the phenyl group or groups
25 bei ng non-substituted or substituted by a hal ogen
atomor by a hydroxy, (d- C3)al koxy, cyano, nitro or
acetyl group, with the proviso that, when R and R are
bot h hydrogens, then R' is otBer than hydrogen; and

t he pharnmaceutically acceptable salts thereof. Anpbng

the g ﬁﬁﬁﬁuaﬂﬁal@;taéceﬁﬁv% gewhich R is a

rdu ot her than
Eanz%“@rl¥4 %ﬁlﬁé@nﬂmm Y]R? 2Rinos3-h bydropynsaanpisacid and
tOE) abkaﬂnagétﬁktﬁilﬁa@elﬂabklsﬁlw tBEdedf, afly ant ageous. Anmong
e

R D SRRy sﬁ%}ﬁs?%awlwmﬂm 2L T R

ac:| dagid dniﬁh@!aeemeallﬂmsmaﬂe piitsrtheesfit i cal |y

R(+) ﬂg\ym?%#%eg&{ 3 butenyl] -am no- 3- hydr oxypro

panoi ¢ F’&m&lﬁﬂ“ﬂdéhﬁrf isxentionawhichzpre dpsubstiwtion degvatives of
t hﬁ[ee ®i(+)-24aghino-3-hydrox ropano1c acxd or of the esters thereof, alhd the
8?2 ﬁen%eé?lyhx%be Ildee- -am no-3-
%}ﬂ%ﬁ%ﬁ ¢ Resertiln GG, s e omBkbrs decuosbios the
sam'aénmndrluqbaranm methbde of amine il asteage WfN-sdbstituted amino
cogagg@{:j@atgfesw?ﬂﬂ&ﬁgﬁ Qn, which are N-substitution

derivatives_ o -2- am no- 3- hydr oxypr opanoi c
aci d or R6F)-2 H@H@sfi'é%foﬁmpwm aasil tésters can be obtained by

gh?e{‘aﬂ?gw D-§e§iélg gl}ugﬁlgﬁﬂtcﬁﬁbﬁl&%ﬁl? zrng &%érﬁ?fng #ddfiol or phenol or
o7 By B AR RE Ft 4 SR enciRyier Stb 0 byerbutoxycarbonsl-
N- Q;;lbi;mcmyicecdzdrmm -carbbrlylaiey | waterifiestioand off fhei (R) -3-tert-
es I i est ey,

capibEvesonbrEadlibely bl AIPRARARMGS o5 by Bniicn of o
def'm?ﬁ?lial edemva%veamh@mfemﬂxy gesdérifping| aloshgdhempherol in the
bygﬁ@el df aaproRm h&eﬁ@?' rdroaxaﬁalﬂé deng BRhlY bhadd &MY 4-

rt - but oxycar bonyl

i di n&acth é%Pﬂ@?W%t e, &dwhporpheling on or
of dmdmproﬁ)ﬁl)anﬁné et saponification of tert-butyl ester with tnﬂuoroacetlc acid

aC| EC ?gg—g%lk 91 F‘% ﬁgf‘%#@ﬁﬁ% %letgf’ \95?%0&5 Hé’f’&o"’fnd the

Wi fom@tm eisthe degixed R+ xR cotind-3drydphepwipanaic téid ester in form of

pri@ﬁﬁﬂﬁi@td%etﬁ: a‘%’ic%a@ﬂ’bvﬁ@ﬁ §Qburn/ b%’&%ﬂﬂﬁfzeﬁ or @onverted into
ertlary ase such s |meth am nopyr i
Pghi‘ﬁ? ﬁéterse H§/| ofdn@e Fansformed into N-substitution

d| dmpnmyheimﬂmd 1160 @h&mmﬁdan?bd:déﬁtaﬁfe shi®d theleet Y|

est er .uor 0aceti C_aci concury e
af f or d‘gﬁﬁono Ubso TPOS | i bs Cgpﬁdﬂ‘ém%}a%?tf% '%‘8 é( Eltzé’g'élﬂ‘b‘&
t Hydraxyprapapein a@ﬂ estepwith eh helide of formula:

=

R( +) - 2- am no- 3- hy@g_wmﬂw_mwb% Rt_ﬁal(w)form of

wherein Ra', Rb' and R' have the above stated meanings, in the presence of an
organic 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
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its trifluoroacetic acid salt which, in its turn, Q&rDecemberZOOG

be neutralized or converted into another salt. The
esters thus obtained can be transforned into
N-substitution 25 derivatives thereof and into
pharmaceutically acceptable salts thereof.

N- monosubstitution can be carried out by reacting the
R(+) - 2- ami no- 3- hydroxypropandic acid ester with an
halide of forrmula: Ra'-Hal (IVa), Rb Hal (1Vb) or

s'lﬁéhtﬁt%%n%@ﬂﬁﬂr\mﬁﬁan afitho %&gp 'ﬁ? ¥te\§1g &@t% protected

ed ne In t rese or ga

¢ et 95 O 4t LehsHliagalepipiarang Ereumsnobghs Hemide chemistry, for
4- rmhﬂnple—by@rbeﬁazylekj?dakm Phokp ne or of an inorganic
base sugh_as _an alk a S sodj u
ydr oger’ SATBOHATE: %@)ﬁ‘fﬁhﬁ RSB RO g7 ' av ther than an
optalasneyllgyouny ban be wepbdediby anm;apmgﬂmf fsrmulde
correspondi ng acyl I anot her
functignal derivat |€§%uc a‘iaiggbfgl"ﬁﬂm xegi@mydr i de,

an VHIErqiY & genretentsy 2 depying: mounsieh 1o amaleppruphonsloay ywadical,

ac tshotabed Ifnemwesalmlbgyl% gdsrc%g%ﬁ%ﬁé%'lﬁﬁhg@ﬂ%'r%% e latter

|
. D, Bteiesefacon S o5 e demeeorisia pratsably with o
| ammethyl\grdup, behswipttabieyesolphbeylbeyl by one of the
convent 'C%ﬂﬁ)']puﬁ)&so&f%ltrﬁl]ﬂg L9 gyﬁswﬂfere{thsa BER o‘i;lﬁ1 is hy%rggen and

chem st :#/ exanpl e oxycar
I nR& er B 4 Bais, otbre ﬂﬁl@o% akanmdeg'oumm aao JbeRprepared by

r erﬁ;lgtéﬂi Eﬁﬁndtlggrbyafbr?ct%g?ﬂﬁaﬂﬁéﬂydg r&%tor&aébrl‘b%pondmg to the
et S R G v Drseie surisbly ol for of one

gr oﬁplts uedters,s 1ant1&| et pod ny | ﬁ&ycmgdagb@k suchUGR @8dium

ragﬁ‘gp&%ﬁﬁ&&%{) E}Sﬂ; e| ng%ﬁ&ﬁ’ %tgg ? &vggc}/%oeﬁégmg agents, for

suB¥imnla e kgiope, thisermris ewtab&smo@cpd@s akatel gr aniol tther thé@of.
met hyl mh@y&pmﬁﬁsﬁl oﬂ&e%&%b&%%%ﬂﬁﬂ@l’ p%y Iy %QPQH WiSand

of .fo rejin Rb. or
hyg‘la g:#‘a ﬂFsb" OF, reggsctiygly, R @Ea Bt ﬁggetqu;aﬁorgha pheny}(Ci-
aI Ga)aﬂg'hdgie(grmp, esaearaédsmtb@ rﬁdcﬁﬂg fl)iﬁbdﬁ)'é or b détert th¥Rof with a
BEe éf’ JealSRE bl ot PRSP (<P of Schitt pyses
a an mm thg loemeplatdswflfwmmhfei fIbonilh fwheneR4 5ndRal, bsRb

' bRt
gzgxlﬁﬁ %‘]b bﬁl;na%g grtﬁéﬁcﬁﬁgfgﬂﬁ a% &Bﬁ%@g&gﬁ&aﬁf&% gﬁ)up,
© hlietted BY TGietng D Kesmie 987 G higraters thercof wilhbbagiephenone,

keifcth@destlﬂ’eﬂq:rqdmu had BleSfUhﬁlﬂmeIIRi’rQHeﬁh&Q FasSarid K@t @;l RB fand
R*p bglt ﬁ%d%?cf%‘&f fqn g}p aty @)aj{ggt(%h&% group,
or with a gem—d1pheny1(Cz-Cﬁ)carboxaldehyde if the desired product has the
formula L, II or Il where Ra and Ra', or Rb and Rb', or R and R’ together form a
gem-diphenyl(C;-Cgalkyl group, according to Schiff base preparation

conditions.

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, (C1-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 2 compound of formula I, II or III wherein Ra", Rb" or R" is
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Ra', or Rbo and Rb', or, respectively, Rand R, 28 December 2006

together, forma phenyl (- 2 0 C6)al kylidene group,

is carried out by reacting D-serine or an ester

thereof with a phenyl (Cl-C6) car boxal dehyde under the
preparation conditions of Schiff bases. In a simlar

way, the conpounds of formula I, Il or Ill, where Ra

and Ra', or Ro and Rb', or Rl&nd R, together forma
gem di phenyl (Cl - C6) al kyl i dene group, are prepared by

r eagldrd}@n) Qvﬁ&éziﬂﬁe N—s&@ﬁm@d &eﬁ%a@vcet t§{1§‘ ?ﬁtﬁﬁgg ?shtggm Bh 2 product

ben eS|re pro

heno
f or E’F PthG’f th,ap thm%‘?‘ hah @steeis usest asptartingiconRipund.
or R an druaR(wgeﬁmﬁds-sf@ﬂm:@pﬂ@ah&b Bh@ Ak veabdde isolated in

g(gglm dip eny (%(‘,Jzzizgg‘ 1%51&( dﬁﬂ%@wwd]ﬁ'h‘éﬁc%gﬁ’lﬁ‘ eglts thereof.

pr d%ﬂméldeﬁés thetasnphptericharatter 61 the cotpounde ef theRReRAtlinvention,
Ra the %ts%ﬁn%dth&e 3v1tﬁ rmlﬁeﬁf] gr ggaﬁ%%%tsg el f‘?x(%rq]sgi%wftp sodium

| nyl ( group, accor ar
?é( ?‘Ié% Pétfr%etmyel c‘éfndn’l awgeralr g wcgaulc phdmyddbh as the

us dgtdionhiotide genRtafutoasHtAtOTh e SR %E thef&wghhﬁ@ssofafa%nma I,
h hat bstituted
DL eI L 4P g acEially adeiprably Sl ors rgiesiip, the invention
(D- ciThezxptertisy | "(llhgyncaﬂy avceptablet refiere oy balgr GIL[brthE gcompounds
rtin
80k bReisBRA Byrhn %ol@ﬁg%éri Il‘iﬁ'fﬂcﬁté&rc' ottRE g?w ‘pg:)t#u 9

conpoun deriv

obt ai n e%h? iﬂqﬁirmw@?h@ermeeem&qs llllsstrgwptbﬁnfvﬁntmbn n

order to prepare a corrpound of formula I, Il or I1I

wherein Ra", Rb" mber 2006 10

hydr ogen, vvhereas the NEM% derivative thus

obt ai nédiclopropplaetiyh aJr(Rpumdmi—kydwbeyprapm@&feei{ AR ARide

t hawelb d
%?%fﬁp?ﬁ”%“%?f 5 L o b‘fﬁ 830 v D Tuide IRy mb s

de"i‘ t ﬁ@@%b‘é‘ﬂ& splicsted It(atlgéﬁtlpn Dh &0 minetes of 0@ rD-aarine (750

C heigy) @f&hﬂdédoindpﬂﬁrsféﬂﬁﬁ)ﬁt ﬂs %blhght 36 Geil2 b2 ?1%{11% The reaction

thl%%g er| ng nphot eri ¢ charact

t het fﬁﬂ%ﬁ?{bc&n ‘@Qéﬂth ?Wé?ﬂl}%ﬁaf oRdiesasuhted solufion

bmcmmmmﬁr aa:letaw m:@agu:@ ﬂmlsess ddiQr ?I?Kﬁm4,eﬁltered

Wi r.o ano or Wi m_ner al

or organlﬂc{{?szl\:f:'dl1ZFil s&bﬁ&t 1 Ver 47 SchiTBPupe ol pefharol and a

t ripdrQebtasicc aeidt solution tIAG is a@éed)flnt hthere oo wolisntofis vacuum

f cgvapdratell.to SHIAA1RS o

D’?g%f’@ge (o) uded (et prORRE BB oM B0 3R Hilire
ﬂvg cceptable” refers to salts of fornmula I

CCRMNJ €CD10D)X d 408 (ms SF) 1. 18n, t1FD; ms@gﬂtzmo@ﬁ (m, 2H).

purification of the new products. The | owi n
non-limtative exanples illustrate the invention.
EXAMPLE 1 15 EXAMPLE 2

% gg)laog gf?%:e@ Py ;2{}% ‘E’%zgé 3t %%?ﬁ%ﬂw BoGcte. |
Vpxygmbgfzy 2-dimafyloxagolidine-4-(R)-carboxylate.

The preduct is prepared according to the method described in the article of P,
Garmer, 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-dimethyloxazoiidine-4—(R)—carboxy1ate (30g
is dissolved in a mixture of tetrahydrofurane (THF)YH,O (3/1; 30 ml), and
LiOH.H,0 (684 mg) is added. After being subjected to agitation for 3 hours at
room temperature, the reaction mixture is acidified with citric acid 1N (i1 ml).
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added. After being subjected to agitation for 10 28 December 2006

m nutes at 0C, D-serine (750 ng) is added and the
solution is brought to reflux for 2 hours. The
reaction mxture is concentrated, recovered with a
pot assi um car bonate saturated solution 20 and
extracted with ethyl acetate. The organic phase is
dried on M\ySHi filtered andlkoncentrated. The
product is recovered in a mninmmof nmethanol and a

hy dTE i odricentegéd aﬁptﬂétdq‘ﬁ@oﬂs h'a& RAA8dotd whl gﬁfgl a-ggkgte The

sol yent. .| zl vacu m devaq@ bt ain the
pr oducre 48 syt gi}é“éoﬁ I‘Eqnﬁﬁltﬂﬁiﬁﬁ f@ :obtain the
1126me<8@1 pmaudwmamc(nﬁiﬁﬁ@ecdl 4 357 m SH); 1.18 (m

g)eo 64 ﬁg{% f’%‘m("h) Oa?n ;%r(% bt ﬁ@gr%%?\?g?%fﬁséﬂgmzol zdme-4—(R)—

tyl
trl"F‘r % @é?cet ate (a) nmethyl 3-tert-butoxycarbonyl -
2 d&t%ﬂ]}"ﬁiéﬁ%té)@c%bﬂyl(ﬂ-d tﬂﬁéﬁiz@h&ltnﬁ-%—d&g%%rboxgléc acid

t d

P PR e B BB 513 Gariter O yoDplch oy adarmise (DCC;
3Chdrﬂ6 gPRBAheib deeg?»zﬁﬁ 7] Géacgbi@hlxture is subj ec(tjed to a fﬂatlon for 45
St i BB AT LA Ll Vi
3- by xmﬁem@mnsdﬁﬁ nm);arejsmmwemmm mmmﬂﬁ Rixfde is

r b ehenl 18 €o fedurd tg}oorh ?ejﬁlj%v_'z V%‘E}t ef g&%ﬂq@o)ftagﬁagm%f the mixture is
éha‘i%cﬁ“?égr %ﬁﬁ “)éa‘%f@dw (ﬂAﬁt sofiume hﬁ%rog@b Farbonate swurated

ag solatiomg rihém with ﬁemthﬁrnadlﬂdrmmah@%@ 5ElubR, TR Srganic phase is

ur, i difi aci d (11
gﬁ%ﬁ‘ A0 A bt Wb chlins e d AN Gl
E@b@m@hssorexﬂmam obitaini the desitgd padattadsen trhhgparent oil
hase |s dried on S, filtered and
t ra? %t aint he expected product as a
Tyyroxypropanagtetrifiushamylate.
3 Uﬁd&r— inubgety Glaaidémpﬂenﬁl 33ert bRk PO BT 2L iy ixk Dlidine-

Zﬁfg%g%,g&xgt @68&'1%3 3s Aigrolsdnin diclespmgthare 415 nbc and
sitlporaacetis fd:ld (TFAQ Spnl)iis actkieﬂsAﬂtiﬁlﬁhung’lsﬁbﬁéﬂﬁd 3@ ;ﬂidﬁ for 1

( Zﬁbr::m lhe %a@ﬂ&{ %ﬁiﬁﬁ‘é (i@rcgﬁgén'trgfe? an(iD&g er_ i3 2 ; é&de (;I'E{eoformed

t he eactron m xXture

gl?fﬁ‘a‘?}t%}ﬁ lﬂr Elrtera@ theg YRePwY deied dcobipinrtbe Hydivedipnadugt ah white
( Ohdader (180 g) Mhpoidtd 1 PaLdgoxyacet ophenone (565 ng)

ar y eaction mixture is
I S IERLOR B0 T MBTeSEE ok ah e Shiotis (@, 1

ag‘i@&fddohﬂ),tmmﬂﬁ).lre is filtered and the filtrate

is washed with a sodi um hydrogen car bonate saturated

solution, then with a sodium chl oride saturated

sol ution. The organi ¢ phBZAMBLE® i ed on MySO4,

filt engsl Ruyd- [sppgg&ym}&%on}%zﬁ%%ﬁ&%%ﬁ@gfaﬁmo 48

urified
P hydroxypropanoate

At 0°C, N-benzyloxycarbonyl-S(-)-alanine (3.0 2), R(+)-serine ethyl ester
hydrochloride (2.28 g), 1-hydroxybenzotriazole hydrate (HOBt.H;O; 1.82 g) and
N-ethylmorpholine (1.69 mi) 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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15 by chromatography on silica to obtain the desi fQ@Decemberzooé-

product as a transparent oil (940 ng). (d)

4- acetyl phenyl 2-(R)-am no-3-hydroxypropanoate trii

| uor oacetate. Under nitrogen, 4-acetyl phenyl
3-tert-but oxycarbonyl -2, 2-di net hyl oxazol i di ne-

4- (R) -carboxylate (440 ng) is_dissolved in

di chl oronet hane (15 m ), and 120 trifluoroacetic acid
(TFA; 8 m) is added. After being subjected to

agiwidi i=08oditim taBetkite dahfate@aGNitRA WhatdrUh&d 155 sodium chloride
co%&%r(gtseii tand. teheor i S added.., The forned

pr &¢I pr tate 1% i t1% BENE NERSG 8 u r§te Mo biilfered and
fvg Ie:og@mhm_d. fiho chibtainats salidvi pﬁriﬁel(*lbwed’h)rdrg&ggﬂ]ﬁ-gh}(' on silica to
oy Y i kR Bt GSH g 1y 26

4.08 (dd, 1H); 2.56 (s, 3H). EXAMPLE 3 Ethyl
N-[2-[S(-)-benzyl oxycar bmmﬂ%j propi onylj-R(+)-2-am

I no- 3- Jgro anoat e, 312 At é )

N- benz?% é@y '3ff51”—”@?’-°§"-°§}’ i (té2ranigo-gyhydppepropanqate

et hyl ester hydrochl ori dehwdPockrale.

1- NZ@trk dr at HOBt . H20;. 1. and

v TR e R IRUSER S B Balimingiiebion P R(Y-2 &ho -
t ggv%rﬁymrepamawe(l(QrgFthgmeMa; descTibved in example 3, is dissolved in
di ethehsh@SwhD2ERO 4 dolcaiRratddiR)drb e Qéig'séluﬁﬂﬂ‘?ﬁ.zér}ﬂl) and

t he ture ig le tQ return to roomtenperature.
Af P%‘?n g %ﬁ’&f’eé%% w&g&r%géjf{%t The, rqagtiom nyigfuresis plaged 38der
sohydrogen atmobplicre (R e 1.8 ibagefdr B0 trhindidE; e g‘lt&%dfdd kelid. €rhe
is resi.due .is recavered in.

di CEI or %@ﬂ%ﬁg"rﬁ%ﬁ%‘? ﬁ)g’ %Jgéhenﬁl%n Rogurptasy, bﬁ“@g $ovder (635
waBige Melinppeiatidés-188%6 12 with a sodi um carbonate
sarnmt ' t1ef. dj hlay.i .
sa@&ﬁfﬁmﬁ’%ﬂgﬂﬁs QR0 220G TR VR T oy 2 154
My ) ’f"ﬁsé’r

-and concentrated. The obtai ned solid
is purified by chromatography on silica to obtain the:

desired product as a whi ﬂ%r (2.5 g). 5 EXAMPLE 4
r-§(+) -2-amin o-3

Et hé.l N-# S&é‘:’g{- 2-am nopro

- hy BHk Yl b A -bisvhenzploiy carbeaigl-2 Brdiominaybxanoyl]-R +)-2-

N-[2-[S(-)-benzyl ox o[°]] ] jonyl]-R(+)-2-am

i g-&oé&jhydr oXypr oégﬁ%(gt?y %%}8 B{S)%%ai ned as

de3LY G SN -his beamiorycarbony-Ri+3-dysined@. 51re), RHrsenine ¢ty ester

m Bydrauhtbrile D08 eRtHEBEH,OYOBD Gh ARl Nceﬂgﬂﬂn' Brph8litd {(f are

(OdigsglJyd)in %&38?%[5.21%6” '%(?(géggf bﬂn c]Ie and't e%reﬁi(gz?rglgﬁt

The reaction m X g ghtt um 1s tett 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 MgSQq, filirated 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 (CDCls) 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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hydr ogen at nosphere (P = 1.3 bar) for 30 m nutes, tzlmqnecemberp_ooe'

filtered on kelite. The filtrate is dry evaporated to
obtain the desired product as a bei ge powder (635 15
ng). Melting point: 163-168C. RW H (CD3CD) d 4.55 (m
1H); 4.21 (q, 2H); 4.05 (m 1H); 3.9 (m 2H); 1.54

(d, 3H); 1.28 (t, 3H). EXAWPLE 5 20 Et hyl

N-[2-[R(+)-N, N -bi s-benzyl oxyg%\r bonyl - 2, 6- di am nohexan
oyl J R(+)-2- . am no-3-hydroxypropanoate At 0C,

N, N' - bi s- benzyl oxycar bonyExRmpi Evei ne (2.51 g),

R(+) - ser, I t . hydrochl orjde (1 03 @),

oen . o Bl bt e dneponts o

di dabl.ydiphenykibr¢Bobuttle. Then DCC (1.31 g) is added

an i j : : n\to oo .

ot DG RRIRob - eyl Cabitof oD ey & B38HYed i a hycrogen
f i 19l sohption 48P (b Adier being walineed w aditaltbfE forhe hours at

t he°C| He meainibisMilhiePAaBNARL &th dithRroh @Bl ShénSthe organic
he organic phase is

recover.ed | hyl .acetate and phas

e §ivashed sty BAnOBAG: ShG QreAnGh Bhise ) GedoAn MeSO,
t hdilterict 4ndecosoetitratadcthlobtdinl hesadpucted @ebdusodstin Grangel$IE (11.89
orggni ¢ phase is dried on MgSH4, filtrated and
concentrated. The 30 obtained solid is purified by

c hi®af S8pheaml4-bromebutang. t o obtain the desired

Qdughhas1a. nibi . vl ti e
e s [ b Rt 0
NHy R4 Rakiadivm, an o %’)‘? 00 mgddis added. The rraction mpxipre 1 placed
( braderitspirogtn @@ndspherk (R )= 3.3 bad) fori6 hdtls: The Bifxtlhdis filtered on
2De F%{'glﬁl%,'et%l fgi.%e i% ggrm%gagb%gﬁt{}? %'63211'76(1(}‘}1’0(111?&'{0&& ar:i’ %raznsge oil
R( (%-ZQ\EX-_A” 4- di phenyl ) butyl - 2- am no- 3- hydr oxypr opanoat e

( aYch mdeti) WPM@%ﬁPﬁé@Byﬁﬁﬂ%az%é-g@g roxyprapanoate.

O R e S e T 5 oo e it
ﬁ:(mms 2O, m@iummyago'hgeﬁtc?lganéte (1-38 g))ié :?ragﬁie ?nrc]lg% -di;{hﬁré)rr]l-zt-
G A
Thte 8% g‘afqrcl bolrs @hqns\_/ay;numdcomneﬂmﬁm Thefrediter Boreami@red with
CORBIMAdRe qnal %éagé}z ﬁ:%eﬁ @g%rg‘aiﬁ?@ hid iLVRHES RS Bles with a
(bﬁﬁ%%}p:l % fsatgfﬁﬁgoéﬁ;giﬁnaﬁ}é‘}e organic phase is dried on MgSO,,
1, fittetb land Waerdmb comgebtbteM ePrifbalod by | chrathAS&hMAAch Rilica to
ab&ﬁ!ﬁiﬂttﬁe &ésﬂgfﬁxlodﬁét% arﬂ)c}se yellow oil (1.38 g).

EXAMPLE 7
R(+)-N-(4,4-diphenyl)butyl-2-amino-3-hydroxypropanoic acid hydrochloride
At 0°C, methyl R(+)-N-(4,4-diphenyl)butyl-2-amino-3-hydroxypropanoate (600
mg) is dissolved in a THF/H,O mixture (3/1; 20 ml) and a sodium hydroxide
solution SN (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 IN (4 ml) is added, the mixture is then
vacuum concentrated. The solid obtained is friturated 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;0OD) d 7.18 (brs, 7H); 7.05 (m, 3H); 3.88 (m, 2H); 3.83 (m, 2H);
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and pal I adium on carbon (400 ng) is added. The 28 Decemberzooér

reaction mxture is placed under hydrogen atnosphere
(P =3.3 bar) for 6 hours. The mixture is filtered on
kelite, the filtrate is concentrated to obtain the
desired product as an orange oil 15 (9.24 g). (c)

nmet hyl :

R(+) - N- (4, 4-di phenyl ) but yl - 2- 5 no- 3- hydr oxypr opanoat e
. D-serine ethyl ester hydrochloride (1.5 g) is

di s300 ¢edl k) 2di3rtet, BY)S 06 1vaA] 21); 1 DV, gﬁg m ), sodium

hydr ogen carbonate (1.78 g) is added an

1, 1- di phenyl - 4- bronobutane (3.35 g) is dissolved in
DMF (5 m). The reacti on EXAMPEE & raised 20 to 85C

f Th i d _
ooy e R RS R O KRR Sl " th R irsar

recoyv
or g‘g(ﬁ'_séefﬁ}?as &nstlyl\ st fiideehlprides (MG hgh  isoddissnived in
chl dimetthglfSmidsiide QUMP), Wddn HHaRsgeh ARbdnaR 563 'S and 1-¢4-

dri S fil d frat

o R PR LAy LN BEGRah)S Bhaisiich Afir bebebiccted to
t heagdetin everpigbtiactooas tampearaae fhelhelindi 1s atud8 @hcend@ted.
EXAMRLEsidue is recavered in ethyl acetate th th i i :
R(+) - N- (4 A d Pheny 1) Suby P e hs orgraiephss isouashpd three
e i S T B

R( thndéntrdted- THetteanyd prodhotis st : I te
(600 ng) is dissol | rotots THF/%%%%%&?@P}B%
m ) and a sodi um hydroxi de 30 solution 5N (0.7 m) is

added. After 15 m nutes EXAMPLIN® reaction mxture is

lef t t@/reiurngl Nt ajure. ter 45 mnutes
the m Rl AR SRSI o Ll oot ocid
acid solution IN (4 m) isdedllsdidet he mi xture is then

vasitum concent f akithyl The bk Aighellyl) 3-tulddyH! Rhfitho-3-
in boi | i ng |soq%r§@gn05.a41d tge m xt'ure i s _hot

f 1 PYdiospronansgte (0me) is dissivefl Tr paniure obTREALQL/1; 20 m),
detlien edogiuodhgiroiide lsa{aﬁ@bm !(T(:iﬂpk’%%is %d&éd@ﬁﬁeﬁﬁéih%bgg)ted to

o . . I Nt .. -, -
GO8EEHioh 105 1 i o} D, 8 Bhcrioh idi 15198 40 1 36 room
( nienpega rp fopds aiiruites20W6 thed 4hS S0Mtipmis thdled 22610 ONO°C. A
2HhydrdeHidrid id24datiok 2/ (MmiR'H -addwltﬁe %éﬁﬁid{?%'s vag
R(+).-N-[ (4, 4-di phenyl ).- 3- hut enyl p- 2- am no- 3- gim
SBEPRte b e S0 Abtgad i rrated By beflive isomoppointhen
%)ﬁlt&'edii Afled venpoiation &Hfﬂhé fmﬁ'aft@,gmrﬂeiiee& et 18 Ubkd#Rd as a
e . and. 1= ( 4:

b?/‘%én%%ﬁ%ﬁ?ﬁ%qg%{g-rpé)é%&%}'g%%%}téﬁ%& 332506‘3 g) are added.
AFRMN i (FE:510 2 8é dnt, 3 H)agils dti, GR)p GO0, gIH); 3179 @QIEH);

t enp® (Al 21 24aqmyeAR UM i s vacuum concentrated. The
residue is recovered in ethyl acetate then the organic

phase is washed three
EXAMPLE 10

Ethyl R(+ )-N-(3-phenyl)propyl-2-amino-3-hydroxypropanoate
R(+)-serine ethyl ester hydrochloride (1.0 g) is left in suspensioit in anhydrous
methanol, the molecular sieve 4 A and sodinm cyanoborohydride (NaBH;CN,
267 mg) arc 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
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10 tinmes with water. The organic phase is dried on2g December2006=

MpSH4, filtered and concentrated. The desired product

is obtained as a white powder (600 ng). EXAWMPLE9

R(+) - N-[ (4, 4-di phenyl ) - 3- but enyl p- 2- am no- 3- hydr oxypr o
panoi ¢ acid 15 hydrochloride At 0C, nethyl

R(+)-N-[ (4, 4-di phenyl) - 3- but e{%l ] - 2- am no- 3-

hydr oxypr opanoate (600 ng) is dissolved in a mxture

of THF/ H20 (3/1; 20 m), then a sodi um hydroxi de

soldkar gallaNo{l '(Q(!Il) inp).Theackidub is cheére@ Qiithth Iﬁiﬂﬁinﬁﬁlt (ﬁfétﬁe? and

9 BRI gchd sl B 58 bl ol [ERE) 18P oisibitle formed
m ﬁmﬁét@redn thenrisiedt theobdain dhe dwned reodbickds ageite $did0@90 Ang).

hy dngighg poin€ 18811@75Q! ution IN (4 m) |s added and t he

trated
oL (SBIOBT 4 EEE i SHBA0 fy T ool ) Bnr(m, 28D
f i 13t28 (e 1 DS 3.08 (ray 2R 26t (@r2EDf 2.05 emf 241); sy, se)e

desired product is obtained as a cl ear yell'ow'tf oam
(303 ng). Melting point: 130-135C. 25 RW H (CD30D) d

;H;ﬂ (g] 3H)( 7.15 (m GEXAMPIE (t, 1H). 379(m
0 s ok sk A
I}‘ \ ng(g PQ%QYXDPw&B@@Hp@ﬁrhYé:qupwmoat% off esample

| n 10 (600eme) isrmssaoh&ﬂhu drmmre BETHEN Hgo she2 Cﬁl&m E{OH H,0

Si anobo 0

; ar e gﬁd%egd sélbjdxégt g’é"“&’&l ng{qv(ght f“tt)rroom
15 teipematers, the THfh @mphprmhptedmaﬂ adiy;amhxomacid) sohgiondded mil)
in 0 e Oy t
t or BRICHOThE Precial forldR 10 RS Watled HOwRML Bby BReq in o

I { ga | mg

fi MIPBOYH oysraghiite Pédmrﬁmesrmd ripduct jge afwhiter lé (290 mg).
coM&iﬁglaﬁﬁdonln%fJ@covered vi scous transparent oil

I t
opRARY Bt 3 B by s S8D kR 18R 68my et e, 10
(9285 fy) 2HEReS& @AM €.904t, eEyovered with a ni ni num of
ether and a hydrochloric acid solution INis added in

ether (6 m). The precipitate formed is filtered,
then dried to obtain theE¥AMPEE 18r oduct as a whi t e

sol Eehyf Q@@ }-me?’@I-ylo&Q)-P-%M&hJ ﬂlg%-a]ng%; —Iélg%m anoate
( CQéSDs?ﬁ?n%ﬁPy es%r%greﬁﬁﬂomlﬁ 3. ég Sﬁ?lvgh)n mgthmpl( 30 ml), 5
2 HypatudasOF rtiobecudéd) sievi. BA. drid, tht-heetyRacdMaeF253 if ’b}d\hddéd and
phﬁ@gh%}; ?IQ% lbi—(ﬁfgﬁmcppéfﬁkhé/vde;-nqutp BRARRSH3S Iﬁ‘fterf.td on Kelite,
rmsed w1th methanol and the filtrate is dry evaporated. The residue is recovered
with ethyl acetate, ether is added, the filtrate is triturated, filtered and
concentrated. Purification 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




10 The et hyl 28 De b "
R(+) - N- (3- phenyl ) propyl - 2- am no- 3- hydr oxypr opanoat e of cember 2006

exanple 10 (600 ng) is dissolved in a mxture of THF/
H20 (3/1; 20 m) and LiOH H20 (175 ng) is added.
After being subjected to agitation overnight at room
tenperature, the THE is concentrated and a

hydrochl oric acid sol ution |nﬁ?2 m) is added. The
precipitate formed is filtered, washed in water, then

dr i recbvieredain ke a8 Wwohe v @fed Qe RcRINoldtRnA balidd ddShe aqueous

desir ed. i i d . |

TN TR FENEL N L e

(2 meonegnira®de Thé npsci)dmcl;s; reBo@fed in a lhnimuid. @Bethen, t2ithdted and
_ 1 t .

G T e e

yl IPOMSHI0R6- 3- hydr oxypr opanoate R(+)-serine et hyl

es RVINNYHI(ODSODY & desy @n, 319, 7133 @, S50} 698 (o) (TB HA9 Y, 1),
IS0 gt PR s g o Eve A Tl

brought to reflux overnight. The solution is filtered
on Kelite, 25 rinsed with nmethanol and the filtrate is
dry evaporated. The residue is recovered wth ethyl
acetate, ether is added, the filtrate is triturated,
filtered and concentrated. Purification by

chromat ography on silica to obtain the desired

product as a white solid (1.21 g). Melting point: 78C.
RWH (CDCI3) d 11.00 (d, IH); 5.00 (s, 1H); 4.23 (m
4H); 3.94 (m 2H); 1.95 30 (m 6H); 1.27 (t, 3H
EXAVPLE 13

R(+) - N-[ aphenyl - ( 2- hydr oxy) benzyl i denel - 2- am no- 3- hydr
oxypropanoi c acid Under nitrogen, R(+)-serine (1.0
g), O-hydroxybenzophenone (940 ng), sodium 35

nmet hanol ate (512 ng) are dissolved in ethanol (50 m)
and the reaction mxture is brought to reflux for 3
hours. The mediumis vacuum concentrated and 28
Decenber 2006 16 recovered in ether. A concentrated
citric acid solution is added and the aqueous phase
Is extracted with ether. The organic phase is dried on
MpSH4, filtered and concentrated. The residue is
recovered in a mninmum of ether, triturated and
filtered to obtain the desired product as a yell ow
powder (610 ng). Melting 5 point: 170C. RW 'H
(CD3OD) d 7.58 (in, 3H; 7.34 (m 3H); 6.95 (m 1H)
6.82 (m 1H); 6.67 (m 1H); 4.17 (m 1H); 3.95 (m
2H). 28 Decenber 2006

¢




17 0 CLAIM5S Use of a R(+)-2-am no-3-hydroxypr OpanQBCDecemberzooé
acid derivative of forrulal Rs 1O Ra'- N x /Ra"

(Il OHwherein Ra is a hydrogen, Ra' is a hydrogen, a
strai ght or branched chain (C3- C6)al kenyl,

3- oxo( C4- C6) al kyl , 3- oxo( CA+T6) &l ken-2-y1 group, a
phenyl (G - C6) al kyI phenyl ( C2- C6) al kenyl , '

gem di phenyl (O - C6) al kyl, gem di phenyl (C2- Co6) al kenyl
R(+) - 2- ami nopr opi onyl , @I)Amﬁm' nopropi onyl, N-(C2-

1C6) aJseanaRl(+ Rt *a}rm?c HR)&S@B![)M& acid derivative of formula I

N- ( C2- C6) aI canoyl - - 2- “ami nopr opi onyl,

N- benzyl oxycar bonyl ;;) 2- ami nopr opi onyI N-

benzyl oxycar bonyl - a2- am nopr opi onyl ,

“R(+) -2, 6-di am no-FQ;he , S&

)-2, 6- d| am no- n- hexano

N, N - bi s- (C2- C6) al canoy R(+) 2, 6- di 4% no- n- hexanoyl ,

N, N - (C2- C6) al canoyl - S( -2, 6- di ami no- n- hexanoyl ,

N, N - bi s-

ben 3§ty Rafonhydmesn, R 5-adhyinogeo, nstrgghtnmoyiranched chain (Cs-

NIr ’S"Cﬁjal}&n?le rnzwgg pawar el ?o&g %%cr%é QIkQﬁ—QLS}I Fi{ﬂp exagyie,-
% Mﬁf%@?@y -GeRikenph éﬁ%ﬂri’@en@h(?aﬂeﬂky gan ginbepyl(Co-
Ra Gmuanwydr RE2- zﬁnmspxrogiogglé ) ors m:a rfieny),  N-(C,-
CycCl Oa

ﬁ%&éh ;?u%u%@'j%%ﬂ or )?f 0XO0- §¥ Ch?/) plepppyl-S(-)-2-

gr oarpmomrmm nyl gifbalpzylcmycgbomudsR(ﬁDésaemhopmpiohgl N-
b ! ;
zﬂbﬁdz{y}b?ggérg sﬁ-g 2%@%@%8 d?lgr (+ﬁ%§13§9ﬁﬁ6 S 4eghRt, s(-
(G rédy Plv@as@yn- E’&ﬂélﬁbﬂ ni t NV @S-(%ée)glpa@ofbﬁpﬂ -Whtdiprping-»-
pr gne@?_ojdh a:] N, Wher,-Baatemd @f@dﬂaﬁﬁﬁb thth%?l Rﬁtl\é IN8-bis-
t

S N CROHG R e T
sal Se) 2f6@d1aqntrma&ha>tanoyﬂ giouply orgRa fand Rdherd togatheentphediyl(C;-
gggg%ik;({@dg{égf g&[ﬁi S@{eng?gésb'f)%lk?ﬂ égl{e Eng}in Vi@a"Ch agl}ydrogen a
t r affEHel spio hranghedshaig cCar@iwyh @T@ﬂ?aplmal(cmﬁépmlwﬁlkyl(cl-

sai a6, PreLARE - ﬂﬁlk&pof 244680 hetl Déﬁiy[‘ the henyl group
transm ssion 1S.S

eni
cl aPn§PUPSEPeut in tgi sy %@ gé’a%% ag é{ emgm@wbstltuted or
gl ymbnmugadday 4 hﬂsgﬂrﬁﬁbmrbrll:@ BhdroLy, (€;- Qﬁ&o&?cgfaﬂb r}ﬁtro or

(o SRk, O 51 Bl RS ona M Bl 65 e o
UseOfli@lC Bradi yglrogena (Q1-6%)atidyhiorsnoh-substaptedhisaneyin os adng of its
R+ hiofm@88uBealRr 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 discase 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.
5. Use according to any of claims 1 to 4, wherein said R(+)-2-amino-3-
hydroxypropanoic acid derivative is selected from the group comprising N-




hydr oxypropanoi ¢ acid derivative is selected from p®ecember 2006
group conprising N 28 Decenber 2006 18
[ R(+) - 2- ami nopr opi onyl ] - R(+) - 2- am no- 3- hydr oxypr opanoi
c acid, the pharmaceutically acceptable salts
thereof, N-[S(-)-2-am noprop on§l]-R(+)-2-
am no- 3- hydr oxypr opanoi ¢ aci d, the pharmaceutically
accept abl e salts thereof, ) _ _
N- [ 2R{9¢Z-ympensopiaslicBitddmymiaainlaydseemrenappic- R( #rid2- anthe
| N0 pBafyEEicAny %{é’e%@db% s CtherebE NS PGB dpR&libYyI]-R(+)-2-
e

acceptab alts r.eof,, .
ben é&mfrelé TydBRropgnol ﬁ@)@ﬁg‘é phrBansically asagpizhly salts thereof,
phaNvEEE(H)Heakylgxyadeaplaatihe propldms] tRE)@odming-3-A

Pha ' . Shii SN as.actj.ve

pri %g@%ﬁgﬁﬂog%{%ﬁ% %%c%%t ica éﬁé#@é’c??‘ifg%g%s 83%% thereof, N-
R( +Peyhit(hb2-3mhyatd-dydroxypanaicc aciadd demidv atphmenafeutically
for gedeBtable s Berddf(1 1) OH wherein Rb is a hydrogen,

Rb' is hydrogen, a straight or branched chain (C3-

6ce) 4 ké’gwacsuté%( ©AMPBYiHPk y |COMPIigRE( Cas CRYAYK eRLipciple, a
gr opRarnacpiRaNy (dffecti®d)dabk)0f, RpHeENYh(fe23-hdek dnoic acid
gem.di. hen)él gCI - al kyl , gemdi phenyl (C2- C6) al kenyl
I\I-(éﬁr-l%éﬁvgl EXTBAA R +) 2 27 ani nopr opi ony!l | '

N- (C2- C6) al canoyl - S(- )-2-am nopropi onyl ,

N- benzyl oxycar bonyl - RRE) - 2- ami nopr opi onyl, N-

benzyl oxycar bonyl - S(-) - 2- gm nopr opi onyl ,

R(+) - 2, 6- di ami noRki—treNapnoyl,, SRb"

) -2, 6-di am no- n- hexanoy, ©O (n

N, N - bi s- (C2- C6) al canoy+~R(+) - 2, 6- di am no- n- hexanoyl

N, N - (C2- C6) al canoyl - S(-S)- 2, 6- di am no- n- hexanoyl ,

N, Nwhiresn Rb is a hydrogen, Rb' is a hydrogen, a straight or branched chain (Cs-
DENENRATRI ROV Rl 8- HoRE-CIalel 3% "P¥hp, 2 phenyl(C)-
ben&ylabsschicpitGi-Coplkenyl, genidiphanyl(f:Keednby Lengrdinhenyl(Co-
or  BRafidylRN-(CACHalchRILRIAL2 AmRpRi6S1 ROl lvAs)ES(-
or m di en.Iéld-Cﬁ)alkxlldee%:‘]gtjs; Rb" is’ a
hyd?’g'gaérﬂ? HOB%QP b ght NIenpY Ny R{-Zepnesyopioayl.  N-
g rh Obﬁ@tox&cdr%y&-@?))%‘ﬁ%ﬂﬁbi@yldn@, - Rﬁ?)&,(ﬁ)ﬂ%amino-n-hexanogl, S(-
phe ] - ro2- = 2= nyl. et r.ou .t he
pheﬂéié(glfugg@%be%ap 881135 p?lgg\le'ﬁotl Q@-@ﬂ%o ,yl'gt()%'%ﬁah%mo'”'
subbeiangdnt s Ndi-He-CeelkamybsS-)2ufi-ddmano-gdiesarioylt e dN-bis-
8 NBLOFRAYBLBIIR Y28 IR M et S3) & Koxy,  CYQRPubis.

AndbB D (L AR hesitopharoumaet RydmBgE, arc
(CI togbihat kyphedyl(A100y)alkilRaEdet 31 in-BRAEN(GND,)4IRM dené196up;
R R & Etl] ¥19f<rir%%gnn, aasr]udaigh 'or Ib%an%henc? g}_ldcfrlil ?(Sjt-l G)l'alih{eyg group or a (C;s-

Ce)cycloalkyl(Ci-Celalkyl, phenyl(C-Cz)alkyl or 2-oxo-2-phenylethyl 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, (C;-Cgalkyl or non-
substituted benzyl and that, when Rb is a hydrogen and Rb' is a non-substituted
benzyl, a  N-benzyloxycarbonyl-S(-)-2-aminopropionyl, a  R(+)-2-
aminopropionyl or 8(-)-2-aminopropionyl, then Rb" is other than hydrogen; or

one of its pharmaceutically acceptable salts, in admixture with a




benzyl , a N-benzyl oxycarbonyl - S( ) - 2- am nopr opi onybg B’ecember2006
R(+) - 2- ami nopropi onyl or S(-)-2-am nopropionyl, the

Rb" is other than hydrogen; or one of its
pharmaceutically acceptabl e sal s, in adm xture with a
28 Decenber 2006 19 phar mateut ¥ caIIy accept abl e
carrier. 7. Pharmaceutical conposition according to
claim®6, wherein said active principle is selected
froﬂh@fﬁ@ce‘ﬁ&?x}ﬂé@fr‘?ﬁ?ﬂb&%@q 0x0- 2- phenyl et hyl R(+) - 2-

7am Ma&d&yﬂidﬁl(y&ﬁlﬂi@ﬂﬁﬁt 8cookdif t&arcme l6t 'ﬁﬁérleih said active
acce tab e S ere cycC

S A BN R LN Y
accanﬁmbB-éydﬁ)b(ypmphﬁfa&pfthe pharmaceutically acceptable salts thereof,

oeeBshend AT ARGNESIN b ot el B0 omppsnuity
sal Becepiablee alts Khegreof, N-[2- {R(+)-2 6- dlamlnohexanoyl] -R(+)-2-amino-3-
[ S( h}dt%xgprg?ﬁ{ﬁd"gﬁﬁx%%a]rm%eﬂlcﬁ MR fag enygls HOSORAL2-

nOIE acl p har maceut i cal ccep e sal

t he Fok2-0utiamnoRgRanpylj-RE+ h?n%lﬂfr Fyéipyypropanoic acid,  the
R( +))hﬂnﬁﬁbtﬂﬁ:aﬁy fh)éﬁ%‘;@abl@ rs@]l@samlm%é&} cftly® NNSC PGt dRaibYy1]-
acc er eof

R DR RSt e st e BR BT BiAg Y - gespiable ol
i nothesedfwdctbxylﬁr[@ﬁshb}here;yld)dyearbh@rlmmmroplahjzl}'—l{(ﬂ 2-amino-
aCCE xg,gﬁ)?hxﬁ%)t(%} Egér Ham ag%ﬂﬁ% accelptablei Taltﬁ(t&ej‘re%f cthyl N-
0-3 JOSSRBY- bm@dmneflamm@ilpm E(]‘t)r?camnp Bccept abl e
sal h§dtb rﬁﬂfnoaﬂél‘ {lﬁ'p[h%ﬂaceuhcally acce I]’g’cable salts thereof, N- [20[R(+)

3-
D Slks oo B R O LB 5 5 B Batle i
E al tte t peareateutiorlihy lacépf i R(sz!zl)ts there()f methyl N- [ZE[R(+)
en m No
DAL SIS AL BAILATLAS) RLAM AR ) 00 R A O
t hep]@@maceml{cgl.l)[ S( - a)ccbptable bi ssalts thereof N-[2-[S(-)-N,N'-bis-
benguyl9rxGedhamny; @dl@ﬁgﬁ(ﬁf&ﬂﬁﬁgx 1?}()*3)-11 T8 Pbatoic

hydr Qxy noi'c "acj d, eutl cal fzd

acc%‘fd? E‘F@q’égp%@“???@ﬁe%eptﬁ@? W?]ts bperonfy F%@tﬂfay R -N-ER(+)-N,N'-
bl Sbi@&i&ﬁwlmcﬁﬂabhsalnzlb -RarfmEhédsh !1@63)3@%111]1110% +)-2-amn

s aI ?%éédr oxg}gﬁnogtanﬁﬁt %aﬁpaceup ca?f n&%gp allalg aslaftél th%%ec gt?lyf N-
[ 2- [Hﬂ))-mmbisbbzlzmﬂzwwt as6bdiaminoBetandy AR (hp D exdnep-
phar AT R: e PRLERIQRTNRRLIC Mt tgot. o] M2

[ RSN bﬁéﬂ@@ﬁwcaww&@&w@mmm@emm]Mﬁbﬂmw B-R

g :z:h @;&F%tgy Q{eoﬁﬂd%ﬁﬁ@ﬁﬁﬂééﬂﬁ acééis@ab&h AIRgRHLE Cahly N-
be ng%zaﬁ%(%) Q;alg}ﬂon'l.; ﬁéﬁﬁiﬂf&%&%}%ﬁ”&p andh pharmgegutically acceptable

phasaiaclemtdfcal |y acceptable salts thereof. 8. A

8. R0 R0 R s RORIARA Ao R i AU i O

T o

R— N R"
7o

OH
wherein R is a hydrogen; R' is a hydrogen, a phenyl(C,-Cg)alkenyl, gem-
diphenyl(Ci-Ce)alkyl group other than benzhydryl, gem-diphenyl(C,-



10 R- N/R O(lIll) OHwherein Ris a hydrogenzg®ecember 2006
i s a hydrogen, a phenyl (C2-C6)al kenyl, gem

di phenyl (Cl - C6) al kyl group other than benzhydryl,

gem di phenyl (C2 28 Decenber 2008 0 20 C6)al kenyl; R

and R together forma phen30 (Cl-C6)al kyli dene or gem

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

Cl- | kyl - 6 | oal kyl (Cl - C86) al kyl ,
éheﬁ%%ﬂyéz%lg@ﬁ'o@g% ¥ gg@%ﬁéﬁhmékégps)é}@hégne {ohegem-
phgmlx‘/ﬂhtegyl@@pcgml@ﬁ%l gleepNB"NeNr & sgédh @5 R0((QLCe)alkyl, (Cs-
su ut e n om o oxy,

(& SRR i ey B Lo Bt Y 2apbiup Phtibdsinyhgroun
pr oVl phenlyhgroupfor Rraund tﬁinﬁﬂ(&l-bﬁ%ﬁ{ﬁt&t&ﬂdﬁ@@hﬂimteﬂ e Iilogen
is r } - 0 .
non%“su gtr i ? 32{12%%%%2 1;C%a£ll&g)xl¥ (éj%%oi’ %ﬂstmpﬁra?cr?gé PR Y 1Iﬂ§/ the
acc PV dhajaif ffsandR’ arehoth hydregannathen Ry ds othypthap drydiogen,

aci geger)jalal | e REGAbGHned t i oht #or i
V\he(réeipﬁjgg@ili a w-di phenyl (QCGZlﬁ la) g% E))?Ie g?oﬁsg,ﬂﬂé%rﬁ%\éehhcauy
phafHEEEMNG ¥dP1 y acceptabl e salt thereof. 10.

IR( +) R(OQ-dmitiophaindox brbyanoe adtil deridative Heeod RigOBIMINCS, of
ii' (}oﬁ%{ulfl IIPh%ﬁerT}aé‘l;IIe ukl. Clasl lay a%oc-gl‘%hgn%ll 2§(?61)§1k3t/lh eérggg,' or a
R( +phanjacautically péneptable-salt herenfy| | - 2- ami no- 3- hydr oxypr o

1pan Td(gmﬁc"qgt-&ibh&yl)ﬂ{i@ﬁ-ﬁ%ﬁ%i3Q%ldké&y@&%%ﬁ&@b' Qiflt or

t here .
R( +PReRegiicaly aqoeptahlersalé thaserzyi dene] - 2- ani no- 3- hydr o

1KY pROPRNI(£4-dgtdnylges -Sut@ AL raseut 3 foliloXyaesai@bh@d or a
salt, ther ec%f N I;r]Ze Zléagrn% 3- hydr oxypropanoi ¢ aci d
der PUAAGETGRY pefepigble 53 '8, of formula Il

12ah e RéHRANR-1ehed yIR2-fardeortylekmagiédenag-aRind-3-hydroxypropanoic  acid
2- 0XP: ceutically acceptable
sal 12:5 P% é%%g? é.ﬂt%alW%Cﬁ?@?lF g?lg%%%%’?s- hydr oxypr opanoi c

Lhci BCHet-pwind-ibydiospprapangic ecidngohativd aceirdingstosclbio 8, of
13, MIRILIID viRkén RNATRC L Hy8RlceRGRERY 3P 8x53 fhehFlethyl, or
sel ec%ed from ];he grag]up consi Sting of the
hy df BEHIGePdeadnacepiaplesalt iscentat e sal ts. .

14. A R(+)-2-amino-3-hydroxypropanoic acid derivative according to anyone of

claims 8 to 13, wherein said pharmaceutical acceptable salt is sclected from the

group consisting of the hydrochloride and trifluoroacetate salts.




