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Substituted a-am noacids, their preparation and pharmaceuti cal conpég\:? n4<%19
contai ning them The present invention relates to

a-am no- a- ( 3-al kyl phenyl ) al kyl - ethanoic acids, esters or an1des 'in which
the 3-al kyl noiety bears a phosphorus oxo acid group or an ester thereof,

wher ei'n phosphorus is attached directly tof +he al kyl noiety, their salts;
processes for their production, pharmaceutical conpositions containing them‘
and their use as pharnmaceuticals. It is to be appreciated that the

conpounds of the invention may be optionally substituted. In particular the
phenyl group may be further substituted. Exanples of substituents in the (
phenyl ring are al koxy, phenyl or phenyl substituted by e.g. hal ogen, alkyl

or -phenyl. Furthernore the a-am no group may bear substituents. In a

preferred asgg t1ttU€ed)He§rﬁmoaH'&'se”Em ratidP an@ BRAYRES RS cfror mul a |

[ ERR] - 2- car boxy,
[err]al koxyc io i oxycar bonyl , _

phenyl [ err] al kenyl oxycar bonyl, carbanoyl, nonoal kyl [err]carba- nDyI or

di al kyl [err] carbamoyl, [err] is hydrogen or [err]alkyl,

The présent invention relates to a-aming-a-(3-alkylphenyl)alkyl-
ethanoic acids, esters or amides, in which the 3-alkyl moiety
bears a phosphorus oxo acid group or an ester thereof, wherein
phosphorus is attached directly to the alkyl moiety, their salts,

o processes for their production, pharmaceutical compositions
containing them and their use as pharmaceuticals.

It is to be appreciated that the compounds of the invention

may be optionally substituted._ln particular the phenyl group
hay be further substituted. Examples of substituents in the
phenyl ring are alkoxy, phenyl or phenyl substituted by e.g.
halogen, alkyl or phenyl. Furthermore the a-amino group may bear
substituents. | '

In a preferred aspect the present invention relates to compounds
of formula I

R .
1 _
CH,) -Y
. N>cu —(CHy)y (CHp)p x
/

Rs



[eﬁr] I's hydrogen, [err]al kyl, [err]al kylcarbonyl, [err]- al kenyl carbonyl,
[ err]al kadi enyf carbanyl, [err]al katrienyl- carbonyl,

[ e r] al kat et raenyl carbonyl, [err]al koxycarbonyl or a group. of fornula I,
[ERR] in which [err] and-[err] are each, independently [err]alkyl, [err]-
al kenyl, {err]al kadi enyl, (C6-22)al katrieny], [err]alkatetra- enyl and v is
I ndepéndent|y of each other O or 1, R is drogen, hal ogen, hydroxy,
[err]al kyl, [err]al koxy, phenyl, phenyl[err]al koxy, phenyl[err]alkyl;

phenyl substi- tuted by hal ogen, [err]al kyl, [err]al koxy, amno, [err]-
alkacarbonyIanino, hydroxy or phenyl, Y is one of the groups a), b), c) or
d) ~ -3- [ERR] a) b) c) d)
wherein [err] is [err]alkyl and [err] is hydrogen or [err]alkyl, or a salt
thereof. Salts of the conpounds of the invention are on the one hand netal
or ammoni um sal WReY§ANt he conpounds of the invention having a free carboxy

or a free phospROLIHS nOXNR @ﬁdéﬁegﬂéﬂtny Tere2particularly alkali or alkaline
earth netal salts, e.g. sodium : -
Ry is carboxy, (C]-12)a1koxycarbonyl, benzayl(C1_4)alkoxycarbony1,
phenyl(C2_4)alkenyloxycarbonyl, carbamoyl,_monoalky](cl_s)carba-
moy! or dia]ky\(cl_s)carbamoy1,

R2 is hydrogen or (C1_]2)a1ky1,
R3 is hydrogen, (C]-]Z)a1ky1, (C1_18)a1ky1carbonyl, (02_22)-
Ku) alkenylcarbonyl, (C4_22)a1kadienylcarbony],'(Ce_zz)alkatrieny1-
carbonyl, (C8_22)a1katétraeny1carbonyl, (C]F]z)alkoxycarbonyl
or a group of formula II,

?HZO(CO)VRS' R
-COO?H | 11
CH,0(C0) Rs

in which Rg and R5' are each, independently (C1-22)alkyl, (C2.22)-
alkenyl, (Cq.22)alkadienyl, (Cg-22)alkatrienyl, (Cg-22)alkatetra-
enyl and v is independently of each other Q or 1,

-/ R s hydrogen, halogen, hydroxy, (C,_;,)alkyl, (Cy_;p)alkoxy,
phenyl, pheny](c1_8)a1koxy, phenyl(cl_s)a1ky1; phenyl substi-
tuted by haloggn, (01_12)a1ky1, (C1_12)a1koxy, amino, (61_12)-
alkylcarbonylamino, hydroxy or phenyl,

Y is one of the groups a), b), ¢) or d)



pot assi um or magnesi um salt, and ammoni um salts derived from anmoni a or
organi c am nes. On the other hand, when a basic nitrogen atomis present
t he conmpounds of the invention can formacid addition salts of. i norgganic or,
organic acids, e.g. .hydrochloric, hydrobromc or naleic acid. It will be
appreci ated that the conpounds of thgq4 nvention contain a chiral centre at’
the carbon atom bearing the [err]-am no group and can therefore exist in
racem ¢ and optically-active fornms. It is to be understood that the present
i nvention enconpasses the racem ¢ and any optically-active form Werein

al kenyl groups are present, stereojso;neric forns occur. These isoners are
al so includgd.wthin t% ope of Fhe sen I nventy on -4- In one
group of cg nds of }Hmv al m. q] hdepenc Q%ﬁ 1 or 2, [err]

i s carboxy ok [err]al kdxycarbonyl , Nerr]. |s hydr o¢ er [err]al kyl, [err]
i s hydrogen, pHrr]aIkyI, PRy r] al kyl cards “Rperr]- ethyl car bonyl ,

[ err]al kadi enyl carbonyl, [err]al katrienyl = carbonyl

[err]al kat etraenyl carbonyl, [err]al koxycarbonyl,or a group of formula I

in which [er@) and [err] ad) each, independently [err]@)kyl, [err]alkenyl

[ err]al kadi enyl , [err]alkatrienyl, [err]al katetraenyl and v is independent-
ly of eachw%rggarr‘ 0 or 1,

Rs is (C]_G)alkyl and
R7 is hydrogen or (Cl_s)alkyl,
or a salt thereof. _ : )

Salts of the compounds of the invention are on the one hand metal

or ammonium salts of the compounds of the invention hévihg a

free carboxy or a.free phosphorus: oxo acid group, more

particularly alkali or alkaline earth metal salts, e.g. sodium,
potassium or magnesium salt, and ammonium salts derived from

ammonia or organic amines. On the other hand, when a basic

nitrogen atom is present the compounds of the invention can form
acid addition salts of inorganic or organic acids, e.g. hydrochloric,
hydrobromic or maleic acid.

It will be appreciated that the compounds of the invention contain .
a chiral centre at the carbon atom bearing the a-amino group and </
can therefore exist in racemic and optically-active forms. It is

to be understood that the present invention encompasses the racemic

and any optically-active form. Wherein alkenyl groups are present,
stereoisomeric forms occur. These isomers are also included within

the scope of the present invention.



R is hydrogen, hal ogen, hydroxy, [err]al kyl, [err]al koxy, phenyl;

phenyl [err]al koxy, phenyl[err]al kyl, phenyl substituted by hal ogen,
[err]al kyl, [err]al koxy or phenyl, Y is one of the groups a), b) or c),
wherein [err] is [err]Jalkyl and [err] is hydrogen or [err]alkyl, or a salt
t hereof . 1n another group of conpounds Qf4f9rnu|a [err],mand n are

i ndepéndently 1 or 2, [err] is carboxy, [€rr]al koxycarbonyl,
benzoyl [ err] al koxycar- bonyl, phenyl[err]al kenyl oxycarbonyl or carbanoyl,
[err] is hydrogen, [err] is hydrogen or [err]al kylcarbonyl, R is hydrogen,
[ert] al koxy, phenyl, phenyl substituted by hal ogen, [err]al kyl, am no or
phenyl, Y is one of the groups a), b), c) or d), wherein [err] is
[err]al kyl and [err] is hydrogen or [err]alkyl, or a salt thereof. - 5-

In the above fornula |. the follow n igni.ficances as well as conbinations
t hereof, are p?’éfoé'Fr%r(ﬂ’pn?fie§°@P°uﬁ\é\$ Soq’lfor?:gﬂ]?]fi S carboxy or

[err] al koxycarband n grer ifdependendipdenr Z,err] is hydrogen or
[err]al kyl carbonyl. R is [err]al koxy, phenyl or phenyl substituted by

hal ogen, R] is carboxy or (c]_12f;1koxycarbony1,

R2 is hydrogen or (C1_12)a1ky1,

Ry is hydrogen, (C;_j;)alkyl, (Cy_qp)alkylcarbonyl, (Cy_55)=
alkenylcarbonyl, (C4-22)a1kadienylcarbonyl, (Cs_zz)alkatrienyl-
carbonyl, (C8_22)a1katetraeny]carbonyl, (C]_]Z)aIkoxycarbonyl

— - or a group of formula II, in which R5 and Rs‘ are each,'
' inéependent]y (C]_Zz)alkyl. (Cz_zz)alkenyl, (C4_22)a1kadieny1,
(C5_22)alkatrieny1, (Ca_zz)alkatetraenyl and v is independent-
1y of each other O or 1,

R 1is hydrogen, halogen; hydroxy, (C1_]2)alkyl, (C1_12)alkoxy, phenyl;
phenyI(CI_B)alkoxy, pheny1cl_8)a1kyl, phenyl substituted by
halogen, (C]_12)a1ky1, (C]-]Z)alkoxy or phenyl,

Y is one of the groups a), b) or c),
wherein

- Rg is (CI_G)alkyl and
s Ry is hydrogen or (Cy_g)alkyl,

or a salt thereof.

. In another group of compounds of formula I,-m and n are independently
1 or 2, Ry is carboxy, (c]_lz)alkoxycarbonyl, benzoyl(C]_4)a1koxycar-
bonyt, phenyl(C2_4)a1kenyloxycarbonyl or carbamoyl, R2 is hydrogen,
R3 is hydrogen. or (C]_la)a\ky1carb0nyl, R is hydrogen, (C1_12)alkoxy,
phenyl, phenyl substituted by halogen;'(c]_12)a1kyl, amino or phenyl,
Y is one of the groups a), b), c) or d), wherein R6 is (C1_6)a1ky1
and R, is hydrogen or (C1_6)a1ky1, or a salt thereof,



.t
) 4

[err]al kyl or phenyl. Y is group a) or group b), wherein R6 is (Cl 4)al kyl
or group c), wherein [err] is [err]alkyl, especially grougp a). Halogen is
preferably chlorine or fluorine and especially chlorine. A preferredl group ,
of conpounds of formula I are conpounds of fornmula la [ERR] -8- to room
tenperature. Alternatively the reaction can also be carried out in an
anhydrous organi c solvent, such as toluene in the presence of e.g. sodium
et hoxi de or sodi um net hoxi de at a terfperature between [err] and [err]. The
reaction can also be carried out in a water-m scible organic sol vent such
as dioxane in the presence of an aqueous sol ution of benzyltrimethyl - -~
anmoni um hydroxi de at roomtenperature. The resulting al kyl ated Schi ff bégé
can be hydrol ysed to the corresponding a-amno acid in conventional manner,
e.g. with hydnothd ebove fiormiklaSly tthel fiolilawingnpignidiicanices casnwe®l M6 Wi s
CoJ err], wherejn: | et i yl ounds of fornmula | are to be
pr epar ed, V\hé:?@n"[aﬁwrﬁ tﬁes'aéng eﬁe‘_"’ﬂf{]’gﬁ%@ér boxy, e.g. al koxycarbonyl. Using
mld reactio gnpitions for the hydrolysis of the al kylated Schiff base,
e.g. dilute ﬁ&ﬁ ochloric acid at roomtenperature, only the imne functio-
nality is se%e?#iwely hydrol ysed .to yield conpounds of formula I, wherein
[err] is esteriTiéd carboxy and Y is a group b) or c).

Ry is carboxy or (C1_4)a1koxycarbony1.
R2 is hydrogen.
Ry is hydrogen or (Cx_ls)alkylcarbonyl.

R is (C1_12)a1koxy, phenyl or phenyl substituted by halogén,
(01_4)a1ky1 or phenyl.

Y is group a) or group b), wherein R6 is (61_4)a1ky1 or group c),
wherein R, is (C]_4)a1kyl, especially group a).

Halogen is preferably chlorine or fluorine and especially chlorine,

A preferred group of compounds of formula I are compounds of
formula Ia

Rl'

. . |

CH - CH CHyY' |

RS ZQ— 2 Ia "
N

e R'
Rs



4
Concentrated hydrochloric acid at elevated tenperature | eads to conpounds
of formula I, wherei-n [err] is carboxy and Y is group a). Conpounds of
farmula VI, wherein Wis CN, are suitably used, when conpounds of formula
are to be prepared, wherein [err] is carboxy. Conpounds of fornula VI,
wherein. Wis COJerr] are conveniently enpl gyed when conpounds of fornula
|, whérein [err] is carbanoyl, alkylcarbanoyl or dial kyl carbanoyl, are to
be prepared. In this case, the hydrolysis of the al kylated Schiff base-is
preceded by conversion of the carboxylic acid ester to an am de, e.g. by

reaction with amonia, nono- or dialkylanmine to yield conpounds -9- of
formdla |, wherein [err] is carbamoyl, alkyl carbamoyl or dial kyl -
carbanoyl. Alternatively, conpounds of formula I, wherein [err] is

car banoy| . a:c k%/lt@afdlmrrwﬂl pepitutedl Ateenatiaany Ithe _rv?)acgmptagpaﬂed H@yﬁmaeﬂi ng
a conpound of faor a_l, rein Jercr] is . esterified . carboxy. wth amonia,
nono- or di al kyloﬁgﬁﬁe.a"ﬁ?wg%o rﬂ?yéfsoﬁﬁ%" ’n?/‘é‘ﬁ't F%nto ?"eoﬁhc%\ﬁverted to
ot her conpounds poésenge dfhecqt isodium etionidetoronadiumametioxide gt dy

i ntroduci ng subsii [ hgno - ' g ) \ i esters to
the correspondi %d‘%?::‘?géﬁeolr?ggc |ehsgq o?ggtgra?'r@ﬁeﬁ%%? f%nd‘égy?‘iag%&ol%g '
substituents ingcarried eyl ip ymater-manscibdecs fargarie 5alvestvauehi 8hal manner.

For exanpl e the jgbkaneain Ahe HresBRceABF Nh BHGLRs TSN uRPorf JF M By Perimdtriy1~al kyl
hal i des or al kyl sulfates. | .

ammonium hydroxide at room temperature. The resulting alkylated
Schiff base can be hydrolysed to the corresponding a-amino acid in
convéntional manner, e.g. with hydrochloric acid. Suitably in
compounds of formula VI W is COOR]O,wherein R1Ois aIkyl, when
compounds of formula I ‘are to be prepared, wherein R] is esteri-
fied carboxy, e.g. alkoxycarbonyl. Using mild reaction conditions
for the hydrolysis of the alkylated Schiff base, e.g. dilute
nydrochloric acid at room temperature, only the imine functio-
nality is selectively hydrolysed to yield compounds of formula I,
wherein R] is esterified ;arboxy and ¥ is a group b) or c).
Concentrated hydrochloric acid at elevated temperature leads to
compounds of formula I, wherein R1 is carboxy and Y is group a).
Compounds of formula VI, wherein W is CN, are suitably used,
when compounds of formula I are to be prepared, wherein R] is
carboxy.

Compounds of formula VI, wherein W is COOR,q are conveniently
employed when compounds of formula I, wherein R] is ;arbamoyl,
alkylcarbamoyl or dialkylcarbamoyl, are to be prepared. In this
case, the hydrolysis of the alkylated Schiff base is preceded by
conversion of the carboxylic acid ester to an amide, e.g. by
reaction with ammonia, mono- or dialkylamine to yield compounds



If only one al kyl group has to be introduced suitably dialkylation is '
prevented by application of known nethods, e.g. N-acylatian, alkylation via
N-acyl anion, renoval of the acyl group. Wen the conpound to .be al kylated |,
contains a free carboxy group, (i.e. Ris carboxy) it is preferably bl ocked
by. a protecting group e.g. benzyl renovable by sel ective hydrogenol ysis. )
The acyl ation of the am no group can b effected by reaction wth the
appropriate acid or a reactive derivative thereof. The urethane can be
prepared by reaction with a haloformc acid ester. The conversion of an
ester to the corresponding acid can be effected by any conventional nethod

e.g. by hydrolysis. Using selective nethods conpounds of the invention caf
be prepared wherein either the phosphonic acid diester or the carboxylic

acid est ; ver ;pt® t:he LLespond ' - ; For exanpl e,
conpoundgﬁoré?gﬁgdﬁahﬁgﬁﬂgrgiHQ[%$? kS gg@@??@ﬁ%@Y%é¥b8¥§9¥%a Y is group
b) or c) caamameyledhhEernatd vely,c cappaunds off formutal b whengier®y ris[err] is
esterifi XY, i raup | ti | t .
bronotri Sr%fﬁ?’fag?f aanlg?g%a bsu segﬁ.egn@%ragéé'ﬂﬂr s"%&n%rpr}ﬁﬁ%dcondi tions of
\me r esulbyi readsiing A I::Wp_o]tuhdqfn(ﬁnmué.a By wheckiol § iirsgpsg)aniﬁted;:ls '01;I for_rrHja |
erein ], -is..es ifie r . ig group or c) under n
conditiokgrm%Qb.iﬂﬁl%ﬁ%mﬂéﬁﬁggﬁTg&f%’i@&é&QPEélevated tenperatures e.g.

60-[err], conpounds of formula | are obtained, wherein [err] is carboxy and

The compounds of the invention may be converted to other compounds

of the invention in conventional manner, e.g. by introducing substituents ;_)
into the” a- amino group, by converting esters to the corresponding

acids or acids to esters.

The introduction of substituents into the amino group can be effected
in conventional manner. For example the alkylation of the amino.
group may be carried out with alkyl halides or alkyl sulfates.
If only one alkyl group has to be introduced suitably dialkylation
is prevented by application of known methods, e.g. N-acylation,
alkylation via N-acyl anion, removal of the acyl group. When. the
compound to be alkylated contains a free carboxy group, (i.e. Ry
is carboxy) it is preferably blocked by a protecting group e.g.
benzyl removable by selective hydrogenolysis. The acylation of the _
amino group can be effected by reaction with the appropriate acid \/
or a reactive derivative thereof. The urethane can be prepared by
reaction with a haloformic acid ester.

The conversion of an ester to the corresponding acid can be
effected by any conventional method, e.g. by hydrolysis. Using
selective methods compounds of the invention can be preparéd
wherein either the phosphonic acid diester or the carboxylic
acid ester is converted into the corresponding acid.



¥

Yis agroup b) or c). The esterification can be carried out using
conventional nethods.. When a phosphonic acid nonoester [Y is a group d)] is
desired the esterfification can for exanple be effected with an al cohol in
pyridine_in the presence of trichloroacetonitrile at a tenperature of about
[err]. When in the starting material to be esterified the am no group is
unsubstituted or nonosubstituted with a-gdBup that is other than a

car bonyl - cont ai ni ng group, such am no group is suitably protected by an

am no-protecting group. Conventional am no-protecting groups such as
benz%goxycarbonyl or tert.-butyl oxycarbonyl can be used. The deprotection
can Pe carried out using conventional procedures, e.g. by treatnment with
trifluoroacetic acid. The benzyl oxycarbonyl group can al so be renoved by

hydr ogenol ysi s. ¢[he rsj | 4 I.d L0 .an_ester. can be
carried out usi rf-épc%gr?@EX?eﬂ gh@ébuﬁé% f\agggéwx_f %Eg?e@h%l 3St?§tﬁgl‘ﬁfe&r mati on of
a salt, when thearkay andy Evrgroupd)odr fajr can &el canverteadnso aompbunidsabf e
group may be cargy oyt tio : Hﬁ%gs I into
the optical anti pgg‘gls?.gy @g%ﬁﬁ o'ﬂ-s Eﬁérﬁgﬁggg raﬁfgnﬁﬁeéﬁ@&eﬁg@
separation of disidytatden stithre.g.shramatrigetpyisiyane padisubseauept Jwdee- wi th an
optically activdyafs dind€r hil®)ohdpeEilon® e thé Webdl 4ingBise8i Bl PhosPhaonate.
e-tartrates, d- OrJfNEJ" . . . s

By hydrolysing compounds of formula I wherein R] is esterified

carboxy and Y is group b) or ¢) under mild conditions, e.g.

dilute hydrochloric acid at elevated temperatures e.g. 60-70°C,

Y compounds of formula I are obtained, wherein R1 is carboxy and
Y is a group b) or c).

The esterification can be carried out using conventional methods.
When a phosphonic acid monoester [Y is a group d)] is desired

the esterification can for example be effected with an alcohol

in pyridine in the presence of trichloroacetonitrile at a
temperature of about 100°C.When in the starting material to be
esterified the amino group is unsubstituted or monosubstituted
with a group that is other than a carbonyl-containing group, such
amino group is suitably protected by an amino-protecting group.
Conventional amino-protecting groups such as benzyloxycarbony1

or tert.-butyloxycarbonyl can be used. The deprotection can be
carried out using conventional procedures, é.g. by treatment with
trifluoroacetic acid. The benzyloxycarbonyl group can also be
removed by hydrogenolysis. '

The conversion of a carboxylic acid to an ester can be carried
out using conventional methods.



di-O O-toluyl-tartrates or d- or [err]-canphorsul fonates. Conpounds of ¢
formula VI used as starting material can be prepared by e.g. condensing a
conmpound of forrmula VIII, [err] - [err] - W VIl wherein W
is as defined above,- with a conmpound of formula | X, [ERR] wherein [err].and”’
[err]- are as defined above. The reac &on can be effected in known nmanner.
Conpounds of formula VII can be prepafed by reacting a conpound of fornmu a

X [ERR] wherein m n, R and U are as defined above, with a conpound of
formula XI or Xl [ERR] - 12 - [ERR] wherein [err] and [err] are as
defined above. The reaction can be carried out in conventional manner. .

| nsofar as the production of the starting materials for the above processgs

is not particularly described, these may be produced in anal ogous nanner to

known congdanentignat dopmatdensafs adealdniwen Hie ¢psulting tae@pound ofii ng Exanpl es
al | tenperRimiRs I2EchtdiNeR 54N iFeMREIroR hay De2EHraBd qutecohventrected. The

[err] and ég'r‘ar]]]y: val ues :
Racemates can be resolved into the optical antipodes by conventio-
nal methods, for example by'e.g. separation of diastereoisomeric
salts formed by a basic end product with an optically active acid,
e.g. by fractional crystallisation of d- or {-tartrates, d- or £-
di-0,0'-toluyl-tartrates or d- or €4camphorsu1fonates.

Compounds of formula VI used as starting material can be prepared
by e.g. condensing a compound of formula VIII,

HZN - CHZ - W VIII

wherein W is as defined above, with a compound of formula IX,

Row
Vd
Rg

wherein Rg and Ry are as defined above.

C=0 IX

The reaction can be effected in known manner.

Compounds.of formula VII can be prepared by reacting a compound of \;J

formula X
u-(caz)m“Q‘ (CHa)g-Y X

R

wherein m, n, R and U are as defined above, with a compound of
formula XI <r X1l

P(OR¢) ' | X1
or '



v

are al so uncorrected. -13- Exanple 1:

([err])-[err]-Ani no-8-(4'-chloro-5-phosphononethyl-[1.1" - bi phenyl
-3%yl)propanoic acid To a stirred m xture of 3.7 g of the ketim ne of

gl ycinonigrile and benzophenone, 350 ng benzyltributyl anmoni um chl ori de,
1.6 g sodi:um hydroxide, 3.2 ml water and 32 nl toluene is added dropwi se at
0 over 90 mnutes 4.9 g diethyl[3-brononet -5-(4' -chl orophenyl ) -

phenyl ] net hyl phosphonate. Stirring is then ¢ontinued at room tenperature
for 24 hours. Thereafter the reaction mxture is diluted with water and
extrapted wi th nmethyl ene chloride. The organic |ayers are washed with

wat er, dried over anhydrous sodlunlsulfate and eva- porated. The residue is
chronatographed:on 200 g of silic 23 00 nmesh) with [err]/acetic
acid ethyl ester (3:1). The fCH Rons ‘fbhs e mai n product Eée evapor at ed
in vacuo. The resi- due is refl txdovgH;h 3 7N hydrochlox acid for 12
hours. The m xture is extracted with t Iuene ether (1:1). The aqueous

| ayers are evaporated in vacuo, the residue dissolved in '

t et r ahydr of ur ankbanedn, R4 aedtRydand @l gefiped @bevexi de and evapor at ed under
vacuum The residue is stirred in warm nethanol to afford the title
conpound, mp. 282-[err] (deconp.). The starting materi al

di et hyl [ 3- br onofieg Wﬁﬁcgﬂmca'bﬁﬁoﬁmh%@ﬁ i gervanthenalynyim@sphonat e nay be
obtained as follows: A mxture of 5.9 g

3,5-bis- brcnnane&ﬁggfaL as %necbr%duct1on oﬂjtﬁe lfLrting materials for the above
processes is not particularly described, these may be produced in
analogous manner to known compounds or to processes described

herein.

N\

In the following Examples all temperatures are g1ven in degrees |
centrigrade and are uncorrected The [a] 0. and Ca]365 - values
are also uncorrected.



3.3 m triethyl phosphite and 60 m xylene is stirred under reflux for 90
m nutes. The m xture is evaporated. The residue is chroma- ,tographed on 120
g of silica gel (230-400 nesh) with acetic acid ethyl ester. The fractions
with the product are evaporated in vacuo to give the headi ng conpound as- a
yel 'ow oi | . - 14 - Exanple 2: - 13- : :
([erT])-[err]-Anino-3-(3-phosphononethy?)phenyl-propanoic acid In manner -
anal ogous to that described in Exanple 1 the title conmpound, mp. 271-275
(deconp.), is obtained. Exanple 3:
([err])-[err]-Amno-3-(5-phosphononet hyl -[1. 1" -bi phenyl]-3-yl) propanoic .
acid To a stirred mxture of 3.7 g of the ketimne of glycinonitrile and W

nydr oxi de, SRR Tnedrogmnas i 1 TERS PR ReRaetrfiilE 5t 0 over oo
mnutes 4.5 g dieth %ﬁg@rlgmhpgéa-ngwrﬁw ) phenyT - met hyT phosphonat e.
room

Stirring is then continu a enperature for 24 hours. Thereafter the
reaction mxture is diluted with water and extracted with nethyl ene
chloride. The organic |l ayers are_washed w th water

. ried over anhydrous
sodi um sul T8t & sgred spxturecaf rheg r@sFQﬂJéeFE“i@ﬁernﬂgWrnabﬂ@‘d%n 500 g of
silica gel and3sen2Bphenond) 350ty BEREY IGr7stY] Simbnk uf Chesridehe for gctions with
the main product are evap -Qtep | Xac Q E?e resi dye i reﬁluxed with 30
m 7N hydr SCATER nxdepxider o 2ot water andit2 1 xallieng 4 cadded dropwise
t ol uene/ et tagr 07 bvéjy . 90Thenwetgs ebuss gl diechy [34aromomgbhy bt 54 '+eHborophenyl) -

phenylJmethylphosphonate. Stirring is then continued at room
temperature for 24 hours. Thereafter the reaction mixture is diluted '
with water and extracted with methylene chloride. The organic layers
are washed with water, dried over anhydrous sodium sulfate and eva-
porated. The residue is chromatographed on 200 g of silica gel
(230-400 mesh) with CH,C1,/acetic: acid ethyl ester (3:1). The
fractions with the main product are evaporated in vacuo. The resi-
due is refluxed with 30 ml 7N hydrochloric acid for 12 hours. The
‘mixture is extracted with toluene/ether (1:1). The aqueous layers are
evaporated in vacuo, the residue dissolved.in tetrahydrofuran/water,
treated with propylene oxide and evaporated under vacuum. The
residue is stirred in warm methanol to afford the title compound,
m.p. 282-285° (decomp.).

The starting material diethyl[3-bromonethyl-5-(4'-chlorophenyl)- "’/
pheny1lmethylphosphonate may be obtained as follows: '

A mixture of 5.9 g 3,5-bis-bromomethyl-[4'-chloro-1.1"'-biphenyl],
3.3 ml triethyl phosphite and 60 ml xylene is stirred under reflux
for 90 minutes. The mixture is evaporated. The residue is chroma-
tographed on 120 g of silica gel (230-400 mesh) with acetic acid
ethyl ester. The fractions with the product are evaporated in
vacuo to give the heading compound as a yellow oil.

i
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vacuum the residue dissolved in tetrahydrofuran/water, treated with

propyl ene oxi de and evaporated under vacuum The residue is stirred in warm
methanol to affofd the title conpound, mp. 260-263 (deconp.). The starting
material diethyl [(3-bronmomethyl-5-phenyl)phenyl] methyl phosphonate may be
obt ai ned”as fol | ows: - 15 - Anmxture of 11.2 g

3, 5-bi s-bromomet hyl -[ 1. 1' - bi phenyl ], 6.541l triethyl phosphite and 110 ni
xylene is stirred under reflux for 90 m nutes. The m xture is evaporat ed.
The residue is chromatographed on 400 g of silica gel (230-400 nesh) with
acetiiec acid ethyl ester. The fractions with the product are evaporated in
vacuo to give the headi ng conpound as a yellow oil. Exanple 4:

()-[err]-Am no-3-(5-octyl oxy-3-phosphononet hyl ) phenyl - propanoic acid In
manner anal ogous_to that described in Exanple 1 but usin

(3- br onoret hyl - £x3@pla 8xy@eﬁwwﬁe}-ﬂ;rpmébmmlapm grmmnmcescl;t as
starting materi a—the i tTeTonmpoumd—TSsprepared—nrp—243=246—(deconp: ) .
Exanpl e 5: ()-[err]-Am no-3-(5-diethoxyphosphi nyl)nethyl-[1.1"-biphenyl]-
ﬁ %/I ) pr opa]pm f A ﬂam{eﬁydlmaaagws to tﬂ\a%tdlésrcﬁﬂbéﬂ *h szampfe 3 Qrteﬁtlﬂflet he
etimne of glyc] et hy shLer enagne g diethy

[ (3-bronmonet hyl cgﬁ I'}"p?ﬂe%\ﬁ]ﬁgsjné?ﬁﬁ?"lﬂq())SpﬁoH%aé 6‘ 3 g KJ and 150 mi
di oxane are added dropmnse

Exampie 3: (+)-a~Amino-3-(5-phosphonomethyl-(1.1'-biphenyl]-3-y1)

propanoic acid

To a stirred mixture of 3.7 g of the ketimine of glycinonitrile
and benzophenone, 350 mg benzyltributylammonium chloride, 1.6 g
sodium hydroxide, 3.2 ml water and 32 ml toluene is added dropwise
at 0° over 90 minutes 4.5 g diethyl[(3-bromomethyl-5-phenyl)phenyl]-
methylphosphonate. Stirring is then continued at room temperature
for 24 hours. Thereafter the reaction mixture is diluted with
water and extracted with methylene chloride. The organic layers
are washed with water, dried over anhydrous sodium sulfate and
evaporated. The residue is chromatographed on 500 g of silica gel
(230-400 mesh) with acetic acid ethyl ester. The fractions with the
main product are evaporated in vacuo. The residue is refluxed with
W 30 mi 7N hydroch?qric acid for 12 hours. The mixture is extracted
with- toluene/ether (1:1). The aqueous layers are evaporated under
vacuum, the residue dissolved in tetrahydrofuran/water, treated with
propylene oxide and evaporated under vacuum. The residue is stirred
in warm methanol to afford the title compound m.p. 260-263°
(decomp )

The starting material diethyl [(3-bromomethyl-5-phenyl)phenyl]
methylphosphonate may be obtained as follows:



at 10 7.1 m aqueous benzyltri net hyl amoni um hydroxi de (40% over 30
mnutes. Stirring is then continued at roomtenperature for 2 hours.
Thereafter the reaction mxture is diluted with water and extracted with
toluene. The organic |ayer is washed with water, dried [err] and
evaporated. The residue is stirred at roon1tenperature with 50 m 1IN HC

and ™50 m ether for 2 hours. The ~-16- aqueous |ayer is separated, nmade
alkaline with [err] and extracted withglerr]. The organic layer is dried
[err] and evaporated to yield the title conpound as a yellowoil. Mp. of

the hydrochl ori de 140-142, crystallized from ethanol/diethyl ether. Exanple
6: ([err])-[err]-Am no-3-(5-phosphononethyl-[1.1"-bi phenyl]-3-yl) propano&d
acid ethyl ester 5.5 g of the oily base of Exanple 5 are dissolved in 100

m abs. [err] and treated with 16.5 m bromotrinethylsilane. The mxture is

Fesi due | o EAEREL 1 2813, 8% WK Fnor b CF PEREHend P, 8,81 Fon: e wi th
propyl ene d;mectéyl \Mheﬁwetm 110 Id xyteseuis sa:nynadaunderelseﬂluxpforZQ(m 293

d
E[gf?]”;) %err e ﬁg% rrpxturgh is eva og%ltlzeg they IS so1sdlg is cs'tromattR%raphed
[1.1'-bi phe |4P0:£ yrf)i)ﬂdﬁar&ﬁlc(%fiﬂ-d Q. esh) ¥ aaé-‘@tm é&lﬁh%&t\m @séers. 0 g of

'Egebket i m {lmeoffrgiﬁehﬁ%mtﬁhﬂ ﬁﬁﬁ'!uiat mdewgﬁmﬁ%cﬁ tQ:t giﬁo%gyl O and
- br omone enyl ] met hyl phosphonat & 9 an
150 m di ox@%@‘gﬁl %‘“Pg“"d 1972 DOFIOW 6P

Example 4: (f)-a—Amino-3-(5-octy1oxy-3-phosphohomethyl)phenyl-

o/

propanoic acid

In manner analogous to that described in Example 1 but using
(3-bromomethy1-5-octyloxyphenyl)-methyl-phosphonic acid diethyl-
ester as starting material the title compound is prepared, m.p.
243-246° (decomp.).

Example S5: (+)-a-Am1no-3-(5-d1ethoxyphosph1nyl)methyl . 1'-b1pheny1]-

3-y1)propanoic acid ethyl ester

To a stirred mixture of 5.0 g of the ketimine of glycine ethyl ester _

and benzophenone, 6.7 g diethyi[(3-bromomethyl-5-phenyl)phenyl]- o/
methylphosphonate, 0.3 g KJ and 150 m1 dioxane are added dropwise -
at 10° 7.1 ml aqueous benzy1trimethy1ammonium hydroxide (40%) over ?
30 minutes;-Stirring is then continued at room temperature for 2

hours. Thereafter the reaction mixture is diluted with water and

extracted with toluene. The organic layer is washed with water,

dried (Na2504) and evaporated. The residue is stirred at room

temperature with 50 m1 TN HCl1 and 50 ml ether for 2 hours. The
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added dropwi se at 10 7.8 nl aqueous benzyltri net hyl ammoni um hydroxi de (40%
over 30 mnputes. Stirring is then continued at roomtenperature for 2
hours. Thereaftér the reaction mxture is diluted with water and extracted
with tolyene. The organie layer is washed mﬁth water, dried [err] and
evaporated The residue is taken up in 250 [err] and gaseous [err] is

i ntroduced at 10. The mixture is stirred afr V%0n1tenperature for 66 hours
and evaporated. The residue is - - 17 - stirred at roomtenperature with
70 Ml IN HO and 70 ml tetrahydro- furan for 1 1/2 hours. The
tetiahydrofuran is evaporated and the residue extracted with
tolﬁéne/dlethyl ether (1:1). The aqueous |ayer is separated, nade al kaline
with [err] and extracted with [err]. The organic Iayer is dried [err] and

ted t 60
M. [err]): &ﬁﬂ?&%??yéf‘ isg Pﬁ”%ﬁ U3, wiEh MBS ahgl |
t N
3.2(d, J=24, 2H) estquzﬁeﬂm thy( Hhe erqams layep s meﬂv &S0 anExarrpI e 8:
([err])-[err]- Ajaperatedits Wénmné mv@r&aﬂgwm 8la énﬂew@nphﬂrwl br3-yl)

Cert] and treat é”@fqrﬁc@%ﬂem@ e Srveta)[iaelciam SWnandlSREHYT, et oo

for 48 hogrs.hAfter evaporatlon t he r35|due Is taken up with[err] anflI g
. Thi
o Lor 17 et nyrelREE B o0 royfinp S5 BSpbsphifiteph i - g*ﬁeﬁ‘f@?*?

propanoic acid ethyl ester

~ 5.5 g of the oily base of Example 5 are dissolved in 100 ml abs.
. CHZCI2 and treated with 16.5 ml bromotrimethylsilane. The mixture is
left at room temperature for 24 hours. After evaporating to dryness
the residue is dissolved in 150 ml HZO/tetrahydrofuran (1:1) and treated
with propylene oxide, whereby the title compound crystal11zes,
m.p. 230-293° (decomp.).

Example 7: (+)-a-Amino-3-(4'-chloro-5-(diethoxyphosphinyl) methyl-

[1.1'-biphenyl]-3-y1)propanoic acid amide

To a stirred mixture of 5.0 g of the ketimine of glycine methyl

(& ester and benzophenone, 8.0 g diethyl [3-bromomethyl-5-(4'-chloro-
phenyl)phenyl]methylphosphonate, 0.3 g KJ and 150 ml dioxane are
added dropwise at 10° 7.8 ml aqueous benzyltr1methy1ammon1um hydroxide
(40%) over 30 minutes. Stirring is then continued at room temperature
for 2 hours. Thereafter the reaction mixture is diluted with water
and extracted with toluene. The organic layer is washed with water,
dried (Na2504) and evaporated. The residue is taken up in 250 ml
CH30H and gaseous NH3 is 1ntroduced at 10°. The mixture is stirred
at room temperature for 66 hours and evaporated. The residue is



compound, mp. 278-280 (deconp.). Example 9:

([err])-[err]-Pal mtoyl am no- 3-(5- phosphononet hyl -[ 1. 1" - bi phenyl-] 3-yl)
propanoic acid A mxture of 335 ny . '
([err])-[err]-am no-3-(5-phosphononet hyl -[1.1' - bi phenyl ] - 3-yl) propanoi‘c
acidn 30 nl dinmethylformanide and 0.76 ml N-ethyl - diisopropylami ne under’
nitrogen are added dropwi se at room tygnperature within 10 minutes 0.4 nl~
palmtic acid chloride. The mxture is stirred at roomtenperature for 26

hours. The solvent is evaporated in vacuo. The oily residue is taken up
in water, acidified with. 2N HO to pH 1 and extracted with diethyl ethery,
The extract is washed with saturated aqueous sodium chloride solution, W

dried [err] and evaporated. The residue is recrystallized from diet hyI

(e'|[: QE;/ E?Z Esm riediaterdon tempey-ae&nt with 70t INCHQIoBRd! 70N P -tetréhydse- MBS

(+)-a-Am %ﬂ?‘%ﬁrfér) AET(@:E&'% dpﬁ ﬁS%WSE?ﬁWﬁ(}I‘)S eYﬂﬂOIWFEd[ f"‘l thBI phenyl

-E;%ayl l)eprSOn:esndue: %sd:ral;(tteﬂtm toluene/di edimyl eghnrs (fehneThe aqgém:s ﬂwenonlebgﬁdi n
i ot byl [3- 1 Samrated %Eé”ﬂ%"ﬁleg%ﬂt ﬁapﬁ Xt e e
title corrpB\mersaénsb‘tae{ﬁnetf éy%(ﬂa ndnemqr]:tqdatg)ywld—ﬂm 46. Exanpl e

11: ()- [erfﬂt]g\r@dﬁ@o&-,dﬂs & Foam0- 5- phosphononet hyl-[1.1" -bi - phenyl]-3-yl)
pr opanoi c fCI d nethyl ester In_manner anal ogous to that described in

Exanpl e 6 HiMRi(1366 NHzy00C :1 & 1005 ¢ ,ge6l,6H), Pl . 6308 Isgemy, Qde(@rarm)) Exanpl e
1200 -Lerg a9 3:48; 9= %r% TRNRT PRI 6 stuit. ku),

7.0-7.6(7H). W)

Example 8: (+)-a-Amino-3-(4'-chloro-5-phosphonomethyl-[1.1'-biphenyl]

3-y1) propanoic acid amide

4.2 g of the Example 7 compound are disso]ved'in'so ml CHZC]Z and
treated with 17.7 ml bromotrimethylsilane. The mixture is stirred
for 48 hours. After evaporation the residue is taken up with CH30H_
and evaporated. This procedure is effected 3 times. The residue is
crystallized from CHyOH/ethyl acetate (1:1), to yield the title
compound, m.p. 278-280° (decomp.).

Example 9: (+)-a-Palmitoylamino-3-(5-phosphonomethyl-[1.1'-biphenyi] \._)

3-y1) propanoic acid

A mixture of 335 mg (3)-a-ém‘no-3-(5-phosphonométhy1-'[1.1'-bipheny]]-
3-y1) propanoic acid in 30 ml dimethylformamide and 0.76 ml N-ethyl-
diisopropylamine under nitrogen are added dropwise at room temperature
within 10 minutes 0.4 ml palmitic acid chloride. The mixture is
stirred at room temperature for 26 hours. The solvent is evaporated



phenyl ]-3-yl) propanoic acid cinnanyl ester a)

()-[err]-Am no-3-(4*-chl oro-5-(di et hoxyphosphinyl )nmethyl-[1.1"-

prhenyI] 3-yl) propanoic acid 4.6 ¢

([err])-[err]-am no-3-(4!-chloro-5-(di et hoxyphosphinyl)nethyl-[1.1"-bi -

-19- pheRyl]-3-yl)propanoic acid ethyl ester, 1 equivalent of 1N sodium

hydr oxi de and 4 parts by vol une of tetrahyq ofuran are stirred at room

tenperature for about 15 hours. The tetrahy¥rofuran is evaporated in vacuo.

The residue is extracted with tol uene/diethyl ether (1:1). The pH of the

aqueous | ayer is adjusted to 5, whereby the headi ng conpound crystalli zes,

m p> 195- 205 (deconp.). b)

([err])-[err]-tert.Butyl oxycarbonyl am no-3-(4'-chl oro-5-(di et hoxy-

phosphi nyl ) met hyl -[ 1. 1" - bi phenyl ]-3-yl) propanoic acid To 1.28 g of the

step a) productinagscud. 2THE of By trebidug! i9ltagéwly ai@w%é&edaamﬁﬁe&%%ﬁ 3.3

m 1N aqueous mﬁg*£50| |on The m xt.ur clear, sol uti on
t

ensues and is Qr el e]d B¢ agted; ‘f‘&hog'@ét"'ﬁ (ﬂtﬂFET thLﬂ’Stra%tar‘Bdﬁébé
The mixture is withryatdrated aqueots rsodian lméoﬂlﬂehmmloﬂ'hdrmM( ﬁﬁ t hen

R s

are
evaporated to dcm&them dogyieddt the ietld conpoundpmig. m-mumlme(pfggqnsmmntﬁ
recrystallized fromdiethyl ether has a mp. 110-114. c)

err]-tert. Butyloxycarbonyl am no-3-(4'-chl oro-5-(di et hoxy-
O-1 I- a% ¥8 (+ -&LAm1no-3- 4K-chloro-s-fﬁletgoxyphospﬁ%nyl)-

U methyl-[1.1'-biphenyl]-3-y1)-propancic acid methyl ester

In analogous manner to that described in Example 5 using the ketimine
of glycine methyl ester and benzophenone and diethy1[3-bromomethyl-
5-(4'-chlorophenyl)phenyl]methyliphosphonate, the title compound is
obtained as an oil, DC in CHZCIZICH30H (9:1) Rf = 0.46.

Example 11: (3)-a-Amino-3-(4F-chloro?S-phosphonpmethy]-t].1'-b?-

pheny1]-3-y1) prppanoic acid methyl ester

In manner analogous to that_described in Example 6 the title compound
is obtained, m.p. 300-305° (decomp.).

Example 12: (3)4a-Amino-3-(4F-chIorofS-phosphonométhyl—[1.1'-bi-

pheny1]-3-y1) propanoic acid cinnamyl ester

a) (+)-arAm1no-3-(4'-chloro-S (diethoxyphosph1ny1)methyl -[1.1'-

. b1ghen!1] 3-y1) propanoic_acid

‘4.6 g (+)-a-amino-3-(4'-chloro-5-(diethoxyphosphinyl)methyl-(1.1'-bi-



phosphi nyl ) met hyl -[ 1. 1' - bi phenyl ] -3-yl) propanoic acid cinnanyl ester To a
solution of 1.05 g of the product of step b) in 5 nl dinethyl- fornman de
are added 362 ngy tetranet hyl ammoni um hydr oxi de penta- hydrate. - The nlxture
is stirred at roomtenperature 1 1/2 hours and then treated with 394 ng

ci nndnyl bromde. The mixture is stirred at roomtenperature 17 hours. The
m xture is diluted with - 20- icelyﬁgej (about 50 m) and extracted with
di ethyl ether. The extracts are wash with 10 m aqueous 1N [err]
solution, dried [err] and evaporated to give the headi ng conpound as an
oil. d)

([err])-[err]-Am no-3-(4"-chloro-5-(diethoxyphosphinyl)nethyl - [i 1 - -

bi phenyl ] -3-yl) 8£%pan0|c acid cinnanyl ester 5.5 g of the product of step
c) and 50 rRhegylikcny! nrioparmcoacubethsd astel, (7 Quirdlenst f NR gy 0OM

Commoratu o g Tk B 5 Yo 3 S oo
resi due i ﬁ amk%eﬁggmper;gg;gpr ahogbg:,j: hN[ntSe;‘fhe éénﬂf‘zgémzdl:trti%d{gpre]ssl
to give t eegg T?i;E e s C%WW M%Ee i
§1m06(H)m 4H) ethep @dﬁm@e sq@qﬁu i{a)s s @d '35’-39 °§|,1)@H§7 0- ? g
(sh, 12H) . elherbisy rthe- t{eeﬂﬁﬂng /éahmna éﬁstsquee.&rphomhwmﬂ&wmp[ L1

bi phenyl] -3-yl) propanoic acid cinnamyl ester

b) (3)1q-tert.Butyloxycarbonylamino-3-(4'-chloro-s-(diethoxy--

ghosghinxllmethxl £1. 1'-b\ghen!1] 3-y1) propanoic_acid ;-;

To 1.28 g of'fhe step a) product and 2.2 ml tert.butyl alcohol

are added under stirring 3.3 ml IN aqueous NaOH solution. The
mixture is stirred until a clear solution ensues and is then
treated dropwise with 0.65 g di-tert.butyl carbonate. The mixture
is stirred at room temperature 21 hours. The mixture is then

cooled in an ice bath and treated dropwise with a solution of

0.45 g KHSO4 in 3 ml water and extracted 3 times with CHZCIZ.

The combined extracts are evaporated to dryness to give the heading
compound, as a white foam, which recrystallized from diethyl

ether has a m.p. 110-114°,

c) (3)-artert.Buty1oxycarbonylamino-3-(4‘-ch10ro-5-(diethoxy-

To a solution of 1.05 g of the product of step b) in 5 ml dimethyl-
formamide are added 362 mg tetramethylammonium hydroxide penta-
hydrate. The mixture is stirred at room temperature 1 1/2 hours
and then treated with 394 mg c1nnamy1 bromide. The mixture is
stirred at room temperature 17 hours. The mixture is diluted with

00

i



I n manner anal ogous to that described in Exanple 6 the title conpound is
obtai ned, mp.- 253-ferr]. Exanple 13: In manner anal ogous the follow ng

conpounds (racermat es) are obtained: - 21 - [ERR] anal ogous Ex. [err]
[err] - [err] ) R Y m p. to Ex. a)
[err]' N H H Jerr] - [err] anorphous|err] '
5 b) CORH H H [err] - 20 - [err] deconp. >[err]

1 c) COH H H [err] [err] deconp. [err]
>[err] d) [err] H H [err] [err] 220- 225

9 [err] (deconp.) e) [err]

[ertd ~ hydr obrioeiwitefefabput 50 m1) aammnmd \)n th d1eth@1fetheeoahe

H [err] [ _

H H extracts are washed[ il f 10 nﬁmﬁé Ng)KHCO so]ut1§ g d[m 0. 35
([err]/conc. [dNa}SQy)iamd anF[Q!laMd NRRIivesth 3d1395®"[P@HF<} RS ei]. 3 05 (d,
J=20, 2H), 3.15 (2H) 3.75 (s,3H), 4.45 (br.s,IH), 7.1 (s,1H), 7.65- 7.35
(7H), 8.45 (br.s,3H) [err]Rf 0.75 (ethyl acetate/ acetic acid/ water 5:2:2)

- d) (+)-a-Am1no-3 (4'-ch1oro-5 (d1ethoxyphosph1ny1)methyl -[1.1'-

5.5 g of the product of step c) and 50 ml aqueous trifluoro-
_ acetic acid (70%) are stirred at room temperature 20 hours. To the
W, mixture are added CHZCI2 and dropwise aqueous KHCO3 solution. The
organic phase is dried (Na2504) and evaporated. The residue is taken
up in diethyl ether, filtered and evaporated to dryness, to give
the heading compound as an oil.

Tu-NMR  (80MHzZ, C0C15): 1.3 (m,6H), 1.8 (br.s 2H) 2.9(m, H),
3.1 (m,1H), 3.1 (d, J =22,2H), 3.8 (m,1H), 4.0 (m,4H), 4.8 (d,J =6,
24) , 6.3 (m,1H), 6.7 (d,J=15 , W), 7.0-7.6 (sh,12H).

e) (t)~aeAmino-3-(4kch1oro-S-phosphonomethyl-[l.1'- biphenyl]-3-yl)

In manner analogous to that described in Example 6 the title compound
L is obtained, m.p. 253-255°.

Example 13:

In manner analogous the following compounds (racemates) are obtained:



H NVR (60 MHz, [err]): [err] u.a. 1.8 (s,3H), 2.9 (d, J=22, 2H) [err]-NWR
(360 MHz, DVMsO-[err]): [err] u.a. 2.95 (d,J=20,2H), 3.1 (m2H), 4.1 (m1H).
- 22 - Exanple 14: (+)-[err]-Am no-3-(5-(diethoxyphosphinyl)nethyl-{1.1"-
bi phenyl ] -3-yl)propanoic acid ethyl ester An etheral solution of 29.9 g .
()-[@&rr]-ami no-3-(5-(di et hoxyphosphinyl) - .

nmet hyl -[ 1. 1' - bi phenyl ] - 3- yI)propan0|g aC|d ethyl ester and an etheral
solution of 27.6 g (+)-di-0,0"-p-tol y “Dtartaric acid are m xed whereby
the crude salts precipitate. The salts are filtered and crystallized from
et hanol /t-butyl nmethyl ether (1:4). The resulting crystalls are -
recrystallized three tinmes fromiso- propanol/tert. butyl nethyl ether b
(1:8) to give pure (+)-[err]-am no-
3-(5-(diethoxyphosphinylﬁqethyl-[l.l'-biphenyl] 3-yl)propanoic acid ethyl
ester (+)-di-0,0"-p- toluyl:g%;gré gate culo5 158, [err] = + [err] (c =1
in[err]/ INHO 2:1).R ove @ tre&ted W th saturated aqueous
[err] solution and extrdgﬂed with [e 0 give -

(+)-a-am no- 3-(5- (dletm xyphosphi nyl) methyl-[1.1"-bi phenyl]-3-yl).
propanoi ¢ aci d et hyl ester as an oil. RThe hydrochl ori de has a mp. of

150- 152 (deconp.), crystallized fromethanol/diethyl ether, [err] = + [err]
(c =1 in 2N HO). Exanple 15: '

(+) - a- Ami no- 3- ( 5- phosphononet hyl -[ 1. 1' - bi phenyl ]-3-yl)- propanoic acid
ethyl ester In manner anal ogous to that described in Exanple 6 qﬂgjgaéﬂp

the com
Ex. R1 _ _ R2 R3 R m.p. to Ex.
| __8,o o/
a) CO0C,H, H e D 0 amorphous 1/ 5
. . 0 . -
n
b) COOH H H - -CCHy);  -B(oH), decomp. ]
| | 0
i
c) COOH Ho H P(OH), decomp. ]
| 9
d) coocH,c0d D Ho - -b(on,)  220-225° 9
- - (decomp.)
t
e) COOCH3 H H -4(:) 6$(0H)2 hydrobromide
0 amorphous 2) 6 :
. 0 5
f) COOH H  COCH, -<::> . ~P(OH),  amorphous 3) 8 . |
g 4 ~
g) COOH H o H —Q - -Powy, >ase ) 1 -
NH,

VRt 0.35 (CH,C1,/CH,0H/conc. NHg 9:1:0.1)

214 NMR (360 MHz, OMS0-dg): §3.05 (d, 3=20, 2H), 3.15 (2H), 3.75 (s,3H),
4.45 (br.s,MH), 7.7 (s,TH), 7.65-7.35 (7H), 8.45 (br.s,3H)

3)Rf 0.75 (ethyl acetate/acetic acid/water 5:2:2)
TH-NMR (60 Mz, CD,00): & u.a. 1.8 (s,3H), 2.9 (d, J=22, 2H)
My NMR (360 Mz, OMS0-dg): & u.a. 2.95 (d,d=20,2H), 3.1 (m,2H),
4.1 (m,1H).



pound of Exanple 14 as starting material, the title conpound is obtained

m p. 280-285 (deconp:), [err] =+ [err] (¢ =1inINHA), [err] = +
[efr] (c =1 in 1IN HA). -23- Exanpl e 16: _

(+)-[err]-Anm no-3-(5-phosphononet hyl -[ 1. 1' - bi phenyl ]- 3-yl) propanoic acid
The conpound of Exanple 15 and 1N hydrochloric acid are heated at [err] for
2 hours. After evaporating to dryness the residue is dissolved in
tetrahydrofuran/water and treated with propyBéme oxi de, whereby the title
conpound i s obtained, mp. 275-278 (deconp.). [err] = 0.0 0.5 (c =1 in 6N
HQ ), -[err] =+ 21.3 (¢c =1 in 6N HO). Example 17:
(-)-Terr]-Anino-3-(5-(diethoxyphosphinyl)nethyl-[l.l'-

bi phenyl ] -3-yl ) propanoi c acid ethyl ester In manner anal ogous to that
described in Exanple 14 and using ([err])-[err]-am -

no- 3- ( 5- di et hoxy, Iqayl ) L't e bf L cid ethyl
ester and (-)-diwol 3(s2(d18 £ ~ t he
title conpound is obtai ned.biphenyiJd? wpageihacid efhyl esteri50- 152 20
(decomp.), [err] = - [err] (c =1 in 2N HO). Exanple 18:

(-)-[err]-Am no- 3-(5-phosphononet hyl -[ 1. 1' - bi phenyl ]-3-yl)- propanoic acid
ethyl ester In manner anal ogous to that described in Exanple 6 and using

the com pound 8n ashgnpl soluties ef 20+ 9 ry (imroeanino-3t he(di e thoxyrhepphing 1) <
obtained mp. 2fétRA2({ dPCHiPhehyl1-3- Bfprbpancicladid(Etry) dstie Il B ) .

~ etheral solution of 27.6 g (+)-di-0,0'-p-toluyl-D-tartaric acid

are mixed whereby the crude saltsprecipitate. The salts are

filtered and crystallized from ethanol/t-butyl methyl ether (1:4).
The resulting crystalls are recrystaliized three times from iso-
propandl/tert. butyl methyl ether (1:8) to give pure (+)-a-amino-
3-(5-(diethoxyphosphinyl)methyl-[1.1'-bipheny11-3-y1)propanoic

acid ethyl ester (+)-di-0,0'-p-toluyl-D-tartrate, m.p. 155-158°,
[a]%o = + 88.6° (c = 1 in CH.0H"/ N HCI 2:1). |

’\—/.

The above salt is treated with saturated aqueous KHCO3 solution and
extracted with CHZCI2 to give (+)fa-amino-3-(5-(diethoxyphosphinyl)
methyl-[1.1'-bipheny1]-3-y1) propanoic acid ethyl ester as an oil.
The hydrochloride has a m.p. of 150-152° (decomp.), crystallized from
ethanol/diethyl ether, [aJ20 = + 17.7° (c = 1 in 2N HCI).

Examplie 15: (+)-a-Amino-3-(5-phosphonomethyl-[1.1'-biphenyl]-3-y1)-
propanoic acid ethyl ester o

. In manner analogous to that described in Example 6 and using the com-
pound of Example 14 as starting material, the title compound -is obtained
- m.p. 280-2685° (decomp. ), [al50 = + 5.0° (c = 1 in N HCT),[al20= + 31.0°

(c = 1 1in W HCY).



[err] = - 28.1 (c =1 in 1IN HA). Exanple 19:

(-)-[err]-Am no- 3-(5-phosphononet hyl -[1. 1" - bi phenyl]- 3-yl)propanoic acid

I n manner anal ogous to that described in Exanple 16 and using-the com ¢
pound of Exanple 18 as starting material, the title conpound is obtai- 20
ned,"mp. 274-276 (deconp.). [err]~-& 6.0 [err] 0.5 (¢ = 1 in 6N HA), 20
[errr] = - Jerr] (c = 1 in 6N HJ). - 24- The conpounds of the

i nvention exhibit pharnmacol ogical activity and are, therefore, indicated
for use as pharmaceuticals e.g. for therapy. In particular, the conpounds

exhi bi t cg@hhpé 1861 VG sah@.ra ipﬁbb?{e Lganedb-jeﬁyard tests. For

s test groupe
of 3 nale mce (18- S , Basle) recei ve 3. 2, 10, 32, 100 and
320 ng i.p. of the test drug 1 hour after drug adm ni stration the mce are

e Xﬁﬁc RS, of Pl obf R Ry en RO B1F MebBioca (o be
ei t her urat &07 dfored  hodes i After evaporating [tosdryness thenresidge istrongly nore
or |ess tdy3gqo Pt E@'t%tr&fyd?@f@aﬂ?@éﬁér' Y Rré&dd Jita E xPde,t NE

I nventi on additional exhi bit anticonvul sant activity as i ngl cated in

st andard "thé%%‘/ the tdtﬁﬁr@mpt)@é’( istohtainpd, m. P- 275-278°"(decomp. )
Ea] =0.0% _0.5°- {(c =1 1in 6N HC]), [a]365 = +21.3° (c = 1 in 6N HCI1),

Example 17: (-)-a-Amino-3-(5-(diethoxyphosphinyl)methyl-[1.1'-
biphenyl]-3-yl)propanoic acid ethyl ester

In manner analogous to that described in Example 14 and using (%)-a-ami-
no-3-{5-diethoxyphosphinyl)methy1-[1.1'-bipheny1]-3-y1)propanoic acid
ethyl ester and (-)-di-0,0'-p-toluyl-L-tartaric acid as starting material,
the title compound is obtained. The hydrochloride has a m.p. of 150-152°
(decomp. ), [aJZDO = - 17.3° (c = 1 in 2N HC1).

Example 18: (-)-a-Amino-3-(5-phosphonomethyl-[1.1'-biphenyi]-3-y1)-
propanoic acid ethyl ester

In manner analogous to that described in Example 6 and usihg the com-

pound of Example 17 as stérting material, the title Compound is obtained ~
m.p. 277-282° (decamp.), [al30 = - 4.4° (c= 1 in N HC1),

[a]355 = -28.1° (c=1 in IN HC1).

Example 19: (-)-a-Amino-3-(5- hos honomethyl-[1. 1'-b1pheny1]-
-yl)propanmc acid

In manner analogous to that described in Example 16 and using the com-
pound of Example 18 as starting matemal the title compound is obtai-
ned m p. 274-276° (decomp. ). [a] 0.0 t 0.5° (c = 1 in 6N HC1),
[a]355 = - 20:3° (¢ =1 in 6N ch



pounds inhibit the el ectroshock-induced convulsions in the nouse [c.f. E.
Swi nyard, J. Am'PharmAssoc. Scient.Ed. 38, 201 (1949) and

J. Pharmacol . ExptI'. Therap. 106, 319 (1952)]. In this test group of 3 mce
(18-26 g,.OF 1, Sandoz Basle) receive the test substance in a dosage of
3.2-100 nEWkg I.p. After 60 m nutes a 50 200 nms | ong shock is applied
with corneal electrodes sneared with el ecfr 4!-”Iyte jelly. This
supra-threshol d shock produces tonic extensor convul sions of al
extremties. Inhibition of the hindlinb extension is taken as a protective
action. After investigation of several dose- levels an [err] is estimnated.
In a~second test the conpounds inhibit N-Methyl-Daspartic acid (NVDA)

i nduced convul g | . j : . le.mce

(18-26 g, OF-| ?""%2%582“%{52?23’% nvéheibh bttt BhitiRaRiaite SEELALT.EH are,
dosage of 0.1 -thesefoRgskindicatedsfomuse: s pharmaceuticads.e.gheforatkerappl | enged
with 400 ng/ kg Ia. partibian, nthdeompoulds REh o tR8entHas onerqbus Qystdh atonties.

first toni o comSultEABRETR SORERL thikh KR erdneida e SomptindsdRRints tne "°

si gni fi cance ofloaomotdof fier @hesms i s observed using the Mann-Witney U-test
[S. Siegel, Non-paranetric Statistics, MG awH ||, New York 1956]. After
i nvestigation of several dose-levels the threshold dose is estimated. This

dose represent $nt Hiissfiesy greupsoat maimmice t(18reh igs QF-di handpz Baslehni -
bition of convifegéi@ 3YZPHOIE32, 100 and 320 mg i.p. of the test drug. 1 hour

, after drug administration the mice are observed individually and

— their locomotion compared with that of control mice concurrently
treated with vehicle. The locomotion is judged to be either un-
affected, definitely more or less than controls, strongly more or
less than controls, or compietely inhibited.

The compounds of the invention additionally exhibit anticonvulsant
activity as indicated in standard tests. In a first test, the com-
pounds inhibit the electroshock-induced convulsions in the mouse
[c.f. E. Swinyard, J.Am.Pharm.Assoc.Scient.Ed. 38, 201 (1949) and
J.Pharmacol.Exptl.Therap. 106, 319 (1952}]. In this test group of
3 mice (18-26 g, OF-1, Sandoz Basle) receive the test substance in
a dosage of 3.2-100 mg/kg i.p. After 60 minutes a 50 mA, 200 ms

" long shock is applied with corneal electrodes smeared with electro-
lyte jelly. This supra-threshold shock produces tonic extensor
convulsions of all extremities. Inhibition of the hindlimb extension
is taken as a protective action. After investigation of several dose-
levels an EDmin is estimated.

In a second test the compounds inhibit N-Methyl-D-aspartic acid (NMDA)

induced convulsions in the mouse. In this test groups'of 6 female
 mice (18-26 g, OF-1, Sandoz Basle) were pretreated with the test

substance in a dosage of 0.1 - 100 mg/kg i.p. 30 minutes later



As a result of their anticonvul sant activity the conpounds of the in-
vention are indicated for use for the treatnent of epilepsy. For this use
an indicated daily dosage is in the range from about 25 to abeut 800 ny of ,
the conpound conveniently admnistered in divided doses 2 to 4 tines a day
in‘tnit dosage formcontaining for exanple fromabout 6 to about 400 ng of °
t he conpound or in sustained rel easgg f.orm The conpounds of the i nventi on
further interact with excitatory amno acid systens, in particular they are
conpetitive antagoni sts of NVDA (N Methyl -D-aspartic acid) receptors, as

i ndi cated by an inhibitory effect on NMDA-induced depol arizations of the™

| sol at ed anphi bi an spinal cord [P.L. ‘Herrling, Neuroscience 14 (1985) 3

417-426] .., The co nds .of . the invention fhis actjvity at

concentr ép?%ﬁeo‘lm)aﬁhl%?ﬁegbﬁhﬁh ?% "W?ng 8- j@@&‘%&ﬁe ["8F1‘]'7e|9. o384 orpounds
of the i nbsewviednfar 80 alinatex| Ehe ilaterds es nflirc thedppeartanee ofutiual at e

I nduced | O t sl.opifi f ' ove test
wherein RUER SLORE o Ryl SIS Mrophd WA, Winfl CERARIOR BRE RO LTS
NVDA r ecdpe rcciinencgonf eathareomiednddeas ignifittange cof any dififenssges) in the
treat mentsofpsdinged dgi g '%ﬁt_\.“Mnﬁﬁhi%éf'lpﬂ&!sﬁ?;lgp_@i%bé‘ﬂ, Rbndarendtpied with
excess G+ secretion e.Q. ILnthet eﬁ.ﬁggﬁ.o di abétes ne)litus anq

angi opat RFAELS L1E$ 4 M&ﬁ"&"“bﬁnﬂ%a{w aaeili PEer (RxestigariatngT of di sorders
havi ng aregérall ag8e-1eeaIei ohee Cbnpéo1dr dawedisl esteitated.cPhdesdoskH secretion e. g.
N the trealients YhePlA18LE dERSE LRRRY el s S HEIR tni menopausal

bition of convulsive symptoms.

W
As a result of their anticonvulsant activity the compounds of the in-
ventionare indicated for use for the treatment of epilepsy. For this

use an indicated daily dosage is in the range from about 25 to about

800 mg of the compound conveniently administered in divided doses 2

to 4 times a day in unit doSage form containing for example from about

6 to about 400 mg of the compound or in sustained reilease form.

The compounds of the invention further interact with excitatory amino
acid systems, in particular they are competitive antagonists of NMDA
(N-Methyl-D-aspartic acid) receptors, as indicated by an inhibitory
effect on NMDA-induced depolarizations of the isolated amphibian

spinal cord [P.L. Herrling, Neuroscience 14 (1985) 417-426]. The
compounds of the invention show this activity at concentrations of from
about 100 nM/1 to about 300 uM/1. |

The compounds of the invention are also seélective as indicated in that
quisqualate induced depolarisations are not significantly effected
in the above test wherein NMDA is replaced by quisqualic acid.



syndronme. For this use an indicated daily dosage is in the range from about
1 to about, 800" ng .of- the conpound conveniently given in divided doses 2 to
4times a day in unit dosage form-containing for exanple fromabout 0.25 to
about 40Q ng of the conpound or in sustained release form As a result of
thei r _NVMDA receptor antagoni smthe conpounds of the in- vention are further
i ndi cated for use for the treatnent of anxi et ¢6 schi zophreni a and
depression or of CNS degenerative disorders, such as Huntington's,

Al zhei nmer' s or Parkinson's di seases. For these uses an indicated daily
dosage is in the range fromabout 25 to about 800 ng of the conpound
conveni ently adninistered in divided doses 2 to 4 tines a day in unit
dosage form containing for exanple fromabout 6 to about 400 ng of the
conpound or i n Asustresottl ofetheriseNNDAr necepttor anitpgonids thie témpoundscare on

tect furth hi
E(ralcj)rng]s IﬁrVI ?roggﬁtgongée}yn?ﬁé;tugsns lrjgﬁgzlhg frg‘mﬁf Perr of@éré Wﬁﬁea%ﬁod of
S. Rothman, J. N4detagyi compruwonwsocms )WithTexcess foseeretior e geridf or e
useful in the tugal GRhert o?edi%l?é?é Jﬂ?/ guflanacaﬁg%bmﬁomviewrh% of- .

stroke. For this use an | ndi| cat ed range fro about

0Sa
10 to about 8od@crgmegely randchhh dﬂnﬂ‘ecGFg:@HF %Ify %&ﬁa aying am eiolqgy
doses 2 to 4 tla@?écﬁtéawvtn wmbdm?caaebyf exdsaseom«'searmﬁmr gexamthe from

57" Furt her noriees biRatcf ppbtiaes VRBRE seRy T 1B nehen hatpld} 32 fenoBadSar
syndrome For this use an 1nd1cated da11y dosage is in the range from
Y about 1 to about 800 mg of the compound conveniently given in divided
doses 2 to 4 times a day in unit dosage form containing for example
from about 0.25 to about 400 mg of the compound or in susta1ned
release form '

As a resu]t'of their NMDA receptor antagpnismlthe ¢ompounds of the in-
vention_are'further indicated for use for the treatment of anxiety,
schizophrenia and depression or of CNS degenerative disorders, such as
Huntington’s, Alzheimer's or Parkinson's diseases. For these uses an
indicated daily dosage is in the range from about 25 to about 800 mg
of the compound conveniently administered in divided doses 2 to 4 times

‘a day in unit dosége form containing for examplie from about 6 to about
400 mg of the compound or in sustained release form.

The compounds of the invention protect further against hypoxia-induced
degeneration of rat hippocampal neurons in vitro at concentrations
ranging from 1 4M to 3 mM [method of S. Rothman, J.Neurosci. 4,
1884-1891 (1984)1. The compounds are therefore useful in the treatment
of cerebral hypoxi¢/ischaemic conditions, e.g. stroke. For this use an
indicated daily dosage is in the rangé from about 10 to about 800 mg
of the compound conveniently administered in divided doses 2 to 4
times a day in unit dosage form containing for example from about

2 to about 400 mg of the compound or in sustained release form.



corticosterone rise, which is induced by social stress in mice. This can be
shown in the follow ng test: One day before the experinent. a greup of 5
mal e mce (40-50 g O~ 1, Sandoz, Basle) were placed in a transparent
makrolon (R T.M) cage Typ 3, which is cut in halves by a grid. The next

day each nouse was given an oral dose of 0.3-30 ng/kg of a conpound of the °
invention. Two hours later an isol ated’ mal e nouse was i ntroduced for 15
mnutes into the enpty half of the cage and two trained observers recorded

t he behaviour of the mice in terms of acts such as dig, push-dig and

rattle. Blood plasma sanples were then taken fromthe tested m ce group and
assayed for corticosterone concentrations using a nodi- fied nethod of

Paer son- Murphy B.E., J.d in.Endocrinology 27 (1967) 973-990. The procedure

was repeatfedthermbre, chetoompogrdsupf cthe SinvesonhimibyEip18émen only a sol vent.

As a resul LIcapidity. o inhibit plasma:goriicosterqgne rise the
conpounds ctgf' qﬁ?ﬁ%\@&ﬂ%ﬁ %’Pé:%i i’(?g‘f?& % ontad PETeSSHLN MIESt nent of
stress-relTdiedapsheishawn iio thes Following cegt: where the treatnent of soci al

wi t hdrawal , which is present in many psychiatric dis- orders,
e.g.schiz%Phr ni depressi on, '

di sor der s “ng @Y gélf‘ﬁ?t %Fxmgﬁgggig%‘fﬁgggﬁé é\%i%-ea@rg&&e%‘h\/’:nxi ety,
ot 1y dosage e e e e o o S eeRare Bl o e mpound
convent ont?d SanhTeLas, TR IR B Herde: SRoReke HRL S dieysE ST
dosage f omascgiveaian ngat dose xaffl 2-30r ngdkabofita @omfound afbdhe i49entignof t he
compound Gyl fhyPeSTfteRCsh iSLRARA fdfleThouse was introduced for 15 minutes - -
into the empty half of the cage and two trained observers recorded e
the behaviour of the mice in terms of acts such as dig, push-dig and
rattle. Blood plasma samples were then'taken'from the tested mice
group and assayed for corticosterone concentrations using a modi-
fied method of Paerson-Murphy B.E., J.Clin.Endocrinology 27 (1967)
973-990. The procedure was repeated with a control grbup of 5
mice which was given only a solvent.

As a result of their ability to inhibit plasma-corticosterone rise

the compounds of the inventign are indicated for use for the treatment

of stress-related psychiatric disorders, e.g. where the treatment

of social withdrawal, which is présent in many psychiatric dis-

orders, e.g.schizophrenia, depression, generalizéd anxiety or in ' \_)'
affective disorders, e.g. adjustment disorders with social with-

drawal or anXiety, and other stress-related illnesses is desired.

For this use an indicated daily dosage is in the range from about

3 to about 800 mg of the compound conveniently administered in
~divided doses 2 to 4 times a day in unit dosagé form containing for
example from about 0.75 to about 400 mg of the compound or in
sustained release form.



- 28 - The conpounds of the invention nmay be adm ni stered by any
conventional route, in particular enterally, preferably orally e.g. in the
formof tablets:or capsules, or parenterally e.g. in formof injectable

sol utions or suspensions. "

[-err] - Anno- 3- ( 5- phosphononet hyl -[ 1. 1' - bi phenyl ] -3-yl )propanoic acid is the
preferred conpound for the treatment of stagess-related psychiatric

di sorders. The conpounds of the invention may be adm ni stered as such or as
their pharnmaceutically acceptable salts. Such salts exhibits the sane order
of activity as the conmpounds of the invention in free base or free acid
form® The present invention also provides pharmaceutical conpositions
conprising a conmpound of the invention as such or in salt formin

associ ation w th, at | et anvenEghimay be ardmieis terediby Lanyt corSieohional
conposi tions nggeH@mW§ﬁﬁ$a§€ured i n conventional manner. . -29- CLAI M

s 1. A proutsss ih qarthalproentera by oprefaralanpral1y-¢ 3. al kyhpntarm
nyl)al kyl - et hanei g,p3gkd. rae%ﬁ%m. bPes#entéraldp gl om Fbei oFf injedtatilech the
3-al kyl noiety bears a 6%05 orus oxo acld group or an ester thereof,

wher ei n phosph&plidtiioss A1 sUSREASIMSect |y to the ‘al kyl

a-Amino-3-(5-phosphonomethyl-[1.1'-bipheny1]-3-y1)propanoic acid
~ is the preferred compound for the treatment of stress-related
psychiatric disorders.

The compounds of the invention may be administered as such or as their
pharmaceutically acceptable salts. Such salts exhibits the same

order of activity as the compounds of the invention in free base or
free acid form. The present invention also provides pharmaceutical
compositions comprising a compound of the inventiqn'as such or in salt
form in association with at least one pharmaceutical carrier'or
diluent. Such compositions may be manufactured in conventional

manner. |



noi‘ety, or a salt thereof, which conprises reacting a protected glycine
| ' an approprlate 1-al kyl - 3-al kyl - benzene, in which one al kyl

noi et sphorus oxo acid ester group, wherein phosphorus i's
ﬁ jin to the al kyl noiety and the other al kyl group bears a-

ups Uﬂder basi c conditions and hydrol ysing the resulting
conpound and, if desired, converting a resul ti ng compound of the |nvent|on
i nt o anot her conpound of the i nvention,é%nd/or, if desired, converting a
resulting free conpound into a salt; and/or i f desired, resolving a
racemat e obtained into the opti cal antipodes. 2. A process accordﬁgp
to claiml1 for the production of a conmpound of fornula I, [ERR] wherein
and n are independently 1 or 2, [err] is carboxy, [err]al koxycarbonyl,
benzoyl [ err] al koxycar bonyl , -30- phenyl [err]al kenyl oxycar bonyl ,
car banoyl, nonoal kyl [err]carba- noyl or dial kyl[err]carbanmoyl, [err] is
hydrogen or § &rA]BIMk§l: is hydrogen, [err]al kyl, [err]alkyl carbonyl,
[err] al kenyl—eatbomy+, [err]al kadi enyl carbonyl, [err]al katrienyl carbonyl,
[ err]al kat et raenyl carbonyl, [err]al koxycarbonyl or a group of fornula Il

1. A process for the production of an a-amino-a-{3-alkylphe-
nyl)alkyl-ethanoic acid, an ester thereof or an amide thereof, in
which the 3-alkyl moiety bears a phosphorus oxo acid group or an
ester thereof, wherein phosphorus is attached directly to the alkyl
moiety, or a salt thereof, which comprises reacting a protected
glycine derivative with an appropriate 1-alkyl-3-alkyl-benzene,

in which one alkyl moiéty bears a phosphorus oxo acid ester

group, wherein phosphorus is attached directly to the alkyl

moiety and the other alkyl group bears a leaving group, under .
basic conditions and hydrolysing the resulting compdund, and, if
desired, converting a resulting compound of the invention into
another compound of the invention, and/or, if desired, converting

a resulting free compound into a salt; and/or, if desired, resolving
a racemate obtained into the optical antipodes.

2. A process according to claim 1 for the production of a _
compound of formula I, O/
R | |
R2\~T:;H - (CHy)y E ;;! CHpdnY I
N
R'/, '
3
wherein

m and n are independently 1 or 2,
Rl is carboxy, (Cl_]z)alkoxycarbonyl, benzoyl(C1_4)alkoxycarbcnyl,



[ERR] in which [err] and [err] are each, independently [err]alkyl, [err]-

al kenyl, [err]al kadienyl, [err]alkatrienyl, [err]alkatetra- "'enyl and v is

i ndependently of*each other 0 or 1, R is hydrogen, hal ogen, I—?““m “‘“““ll”““‘
[err]al kyl, [err]al koxy, phenyl, phenyl[err]alkoxy, phenyl[er ﬂl ; '
phenyl. substituted by hal ogen, [err]alkyl, [err]al koxy, am no,*[efr]tal Ryl ®

car bonyl am no, hydroxy or phenyl, Y is one af {he groups a), b), c) or d)

[ ERR] a) . b) C) _ d) -31-
wherein [err] is [err]alkyl and [err] is hydrogen or [err]alkyl, or a

sal t._t-hereof, which conprises reacting a conpound of formula VI [ERR|

wher®in [err] is hydrogen, alkyl or phenyl, [err] is phenyl optionally sub-

stituted by chlorine alt I ?r al koxy, and Wis -CN or [err], wherein [err]
is an ester form ngPhef éq4 afkenyloxysaphmoyd, afarbanayd| anokba lkyll ERRL, Jukighei n

m n and R are as degyingd HRIWEL(cY | i ng group, and Y i sl-@ne of the
groups b) or c), under basic c%édi’tﬁ%ﬁg?éng%’ hydr ol ysing the resulting

conpound, and, ikzdﬁshy%geﬁ%-\/?t]tj]rz‘%ﬂyl,

R3 is hydrogen, (C]_lz)alkyl, (C]_Is)alkylcarbonyl. (Cz_zz)alkenyl-
carbonyl, (C4_22)alkad'ieny1carbonyl s (Cs_zz)alkatrienylcarbonyl ’
(Cs_zz)alkatetraenylcarbonyI, (C]__m)alkoxycarbonyl or
a group of formula II,

-C00(|2H 198
CH,0(CO) Rs

in which R5 and R5‘ are each, independently (C]_Zz)alkyl, (CZ_ZZ)-
alkenyl, (C4_22)alkadienyl,- (Cs_zz)alkatrienyl. (Ca_zz)alkatetra-
enyl and v is independently of each other 0 or 1,

R is hydrogen, halogen, hydroxy, (C]_lz)alkyl, (Ci_'m)alkoxy,
phenyl, phenyl(cl_e)a'lkoxy, pheny'l(C1_8)a1ky1; phenyl substituted
by halogen, '(C1_‘2)alky], (C]_.lz)aikoxy, amino, (C1_12)alkyl-
carbonylamino, hydroxy or phenyl,

Y is one of the groups a), b), c¢) or d)

0 : 0 0

N ~ ' N
OH ORG O-CHZ R

a) . b) c) . d)



4

resul ting conpound of fornmula | into another conpound of fornula |I; and/or,
if desired, converting a resulting free conpound into a salt; ‘and/or, if

desired, resolving a racemate obtained into the optical antipodes. - 32
““n““uﬁurunness for the production of an a-am no-a-(3-alkyl phenyl) -

‘n“ B8ci d, an ester thereof or an amde thereof, in which the

3- afkyl Hbiéiy bears a phosphorus oxo3pcaid group or an ester thereof,

wher ei n phosphorus is attached directly to the al kyl noiety, or a salt

t hereof, as hereinbefore described with reference to any of the Exanples,
4. An [err]-am no-[err]-(3-al kyl phenyl)al kyl -et hanoic acid, an estegg
thereof or an am de thereof, in which the 3-alkyl npiety bears a phos-
phorus oxo acid group or an ester thereof, wherein phosphorus is attached
directly to,the, alkyl noiety, or a salt thereofwhenever produced by a
process of WeEFH 1, 2 or 3. 5. T An

[err]- Sn‘i ng}dr eﬁg](C(‘g}s)Edlkyl pﬂnﬁnyl ) al ky: - et hanoi g aci d, aR es';]er t her eof o(rj
an amde t eof .. i e noi ety bears a phosphorus oxo ac
group or a 7esf%rhytflﬁoe&leﬁog,J %eﬁ%ﬁﬁygﬁosphor% n. S %n&% J;n@q,fd{:g,nggwﬂo t he
al kyl i etor, aosals theneof hahdgh cogprises reac_i\éorrpo ng according to claim
5, wherein phenyl is substi- tuted by al koxy , phenyl or phenyl substituted

by hal ogen, al kyl or phenyl or a salt thereof. 7. A conpound of
formula | as defined in claim?2 &R a salt thereof. '
CH
Rq ~. /2 Vi
- C=N : “ Y
7~ o/
Rg

wherein R8 is hydrogen, ailkyl or phenyl, Rg is phenyl optionally sub-
stituted by chlorine, alkyl or alkoxy, and W is -CN or -COORlO, wherein
R.. is an ester forming radical, with a compound of formula VII,

u—(C“z)'m-Q— (CHa )Y’ Vi1
R

wherein m, n and R are as defined above, U is a leaving group, and \
Y' is one of the groups b) or c), under basic conditions, and o
hydrolysing the resulting compound, and, if desired, converting a
resulting compound of formula I into another compound of_formula I

and/or, if desired, conVerting a resulting free compound into a

salt; and/or, if desired, resolving a racemate obtained into the

optical antipodes.

10



8. '

A compound of claim7 , wherein mand n are independently 1 or

2, [err] is carboxy or [err]al koxycarbonyl, [err] is hydrog 'ﬂ'

[eFr]al kyl, [err] is hydrogen, [err]alkyl, [err] al kyl car bonyl , GM' ””,”"'I”m””m
[err]alkenyl car bonyl , [err]alkadlenylcarbonyl [err]alkatrlenylcar on¥y
[err]alkabetraenylcarbonyl [ err] al koxycar bonyl - 33 - or a group of
formula I'l, in which [err] and [err] are each, independently [err]alkyl,
[err]alkenyl, [err]al kadienyl, [err]al katri3hyl, [err]al katetraenyl and v
I s independent- |y of each other 0 or 1, R is hydrogen, hal ogen, hydroxy,
[err]al kyl, [err]al koxy, phenyl; phenyl[err]al koxy, phenyl [err]alkyl,
phemy substituted by hal ogen, [err]alkyl, [err]al koxy or phenyl, Y is
one of the groups a), b) or c), wherein [err] is [err]alkyl and [err] is:
hydr ogen or [err]alkyl or a salt thereof. A compound_of cl aim
7, wherein mand3m are Arﬁfé’ﬁﬁﬁjé’ﬁfI*;help'éﬂduﬂt‘qﬂeﬁf]anl Q‘Wﬂﬁtﬁd3'a1ky19he"ﬂ)-

[err]al koxycar boryk IJEQRWE[&ﬁrd],aHQ%Y&@"the%W r.an 1de thereof, in_which
phenyl[err]alkenylox arbonyl or carbanoyl [err H¥ rogen, |err i's

hydrogen. or [erth@ldalkyl Feighy, beanss arpfasab@s ?’(-;Or RF i 1g5QYR or an ester
thereof, wherein phosphorus is attached directly to the alkyl moiety,
or a salt thereof, as hereinbefore described with reference to any
of -the Examples.

4. An a-amino-a-(3-alkylphenyl)alkyl-ethanoic acid, an ester

U thereof or an amide thereof, in which the 3-alkyl moiety bears a phos-
phorus oxo acid group or an ester thereof, wherein phosphorus is
attached directly to the alkyl moiety, or a salt thereof,whenever
produced by a process of claim 1, 2 or 3.

5. An a—amino-d-(3-a1ky1pheny1)a]ky]-ethanbic acid, an ester
thereof or an amide thereof, in which the 3-alkyl moiety bears a

phosphorus oxo acid group or an ester_thereof, wherein phosphorus
is attached directly to the alkyl moiety, or a salt thereof.

6. A comhound according to claim 5,6 wherein phenyl is substi-

tuted by atkoxy , phenyl or phenyl substituted by halogen, alkyl '
or phenyl or a salt thereof. '

7. . A compound of formula I as defined in claim 2 or a salt thereof.

8. A compound of claim7 , wherein
m and n are independently 1 or 2,

Ry is carboxy or (C]_12)a1koxycarbonyl.
R2 is hydrogen or (C1‘]2)alkyl,

R3 is hydrogen, (C1_12)alkyl, (C,_lz)alkylcarbonyl. (cz_zz)alkenyl-
carbonyl, (C4_22)a]kadieny}carbonyl. (Cs_zz)alkatrienylcarbonyl,
(Ca_zz)alkatetraenyIcarbonyl, (C1_12)alkoxycarbonyl



phenyl, phenyl substituted by hal ogen, [err]alkyl, amno or phenyl, Y is
one of the groups a), b), c¢c) or d), wherein [err] is [err]alkyl and [err]
is—hydrogemor—ferrjal kyl, or a salt thereof. 10. A.conpound

7 of the formula la, [ERR] wherein [err] is carboxy,
Iﬂﬁl’l “benzoyl [err]al koxy- carbonyl,
oxycarbonyl or carbann¥{ R2" is - 34 - hydrogen, °

[err] i s hydrogen or [err]al kyl carbonyl T %NT] is [err]- alkoxy, phenyl or
phenyl substituted by hal ogen, [err]alkyl am no or phenyl, Y' is one of
the groups a), b) or c), wherein [err] is [err]al kyl and [err] S hydrogen

%I E;ﬁr[]sal( Fglrr] Yr & ft‘]@lxﬁ ) rglﬂfla Il in which Rg and R?’ GpIRGpd of claim ke

(4' -chl or o- 5- phd§%¢ﬁﬂﬂ‘6ﬁ%ﬂt¥y(ci_@ Jalkyi H&Qyij)dikkgdy)l p(@g Jailkadiengl pr a salt
t hereof. 12.

: d%rséquou kdt d ' § 9 d
e R AR e i i85 f0dsRendent- o sal
(-t - ol SRS A B et <o
([err])-[errk am no- 3- (5- phosphononeth | -[1.1" -biphenyl]- 3 yl) propanoic
acid or a saRt %ShéngenAhcbnwunthrbxxJ d[: )whi)dh )alkoxy, phenyl;

5 I - id
or “a sait ther aot Y 01-81 REKY ]I WE&”"E‘F@'& %@ cfilafgpenore "o

or a salt ther
([err])-[err]- SFH AgrM. (@q 12)21ky1, (Cy_15)alkoxy or phenyl

Y is one of the groups a), b) or ¢),

wherein ' ' | _ v/
Rg is (C.I 6)alkyl and.

R, is hydrogen or (C1 6)alkyl

or a salt thereof.

9. A compound of claim 7, wherein m and n are independently
1or2, R] is carboxy, (C1_12)alkoxycarbonyl, benzoyl(c1_4)a1koxycar-
bonyl, phenyl(C2_4)alkenyloxycarbony1 or carbamoyl, R2 is hydrogen,
R3 is hydrogen. or (C,_]a)alkylcarbonyl, R is hydrogen, (C1_12)a1koxy,
phenyl, phenyl substituted by halogen, (Cj_lz)alkyl. amino or phenyl,
Y is one of the groups a), b), c) or d), wherein R6 is (C]_G)alkyl
and R7 is hydrogen or (C]_s)alkyl, or a salt thereof.

10. A compound according to claim 7 of the formula Ia,

N CH,-Y""
! - N .
RZ\N/CH Y 2 _ Ia
l/ '’ | '
R3

wherein Ri' is carboxy, (C]_4)a]koxycarbonyl,.benzoyl(cl_4)a1koxy-
carbonyl, phenyl(02_4)a1kenyloxycarbony1 or carbamoyl, Rz' is



+*

di et hoxyphosphi nyl ) net hyl -[ 1. 1' - bi phenyl ] -3-yl) propanoic aGFdfethT~§§fE?”’~ﬁ

or a salt t.hereof. 16. A conpound of claim7 which

([err])-[err]-amnm no-3-(5- phosphononet hyl-[1.1'-biphenyl]-3- yu‘m}mm““m“““\
[3 %*

acid ethyl ester or a salt thereof. 17. A conpound aim P
which is (Jerr])-[err]-am no-3-(4'- chloro-5-(di ethoxyphosphi nyl) '
met hyl -[ 1. 1' - bi phenyl ] -3-yl) propanoi c aci d 1 de or a salt thereof. 18.

A conpound of claim7 which is ([err])-[erf]*af no-3-(4'-

chl or 0- 5- phosphononet hyl -[ 1. 1" - bi phenyl ]-3-yl) propanoic acid am de or a
sal t-f her eof . - 35 - 19. A conmpound of claim7 which is

Y1) - - pal, i | ang nos 3- (5- phosph hyl -[ 1. 1' - bi phenyl ]-3-vyl
bt opansi & aci o o V4P EERE Rators dytradn of {6y 1 OAlkpriany1 Q%R‘fc?;iy(ml,z]éqzi o
At e APt el ot g S P
21 | i, or-oren D1VAP S0 offe ?’[’ 4ns & -

: A'corrpﬁglrjrgéj“;f ! H;yh{ ®9rp ¢ [B)agr 170, hesein
chl or o- 5- phospho 4R angRenys [hydroden anoy i t ester
or a salt ther eoftheﬁ&f.ll 8 A L?prpouhr?d odf clagiqﬁ]ﬁo)v(ﬂfg ' ?g@ st

([err])-[err]-anino-3-(4' - _

chl oro-5-(di et ho hosphi nyl thyl -[1.1.-hi pheny|]-3-vyl) propanoic acid or
a salt th(ereof. )ﬁp phiny )nfco}ﬁpan]d of cl?_a?m 7 zhilch 1‘%/ t)Ea-a?nino-&

(4lch1oro-S-phosphonomethyl-[1.1'-biphenyl]-3-y1) propanoic acid
or a salt thereof. '

N 12. A compound of claim 7 which is a (+)-a-amino-3-
(3-phqsphonomethy1)pheny]-propanoic acid or a salt thereof.

13, A compound of claim 7 which is (+)-a-amino-3-
(5-phosphonomethyl-[1.1'-biphenyl]-3-y1} propanoic acid or a salt
thereof. ' |
18, A compound of claim 7 which is (+)-a-amino-3-(5-

. octyloxy-3-phosphonomethy1)phenyli-propanoic acid or a salt thereof.

15, A compound of claim 7 which is (+)-a-amino-3-(5-
diethoxyphosphinyl)methyl-[1.1'-biphenyl]-3-yl) propanoic acid
ethyl ester or a salt thereof.

16. R compound of claim 7 which is (+)-a-amino-3-(5-
phosphonomethyl-[1.1'-biphenyl]-3-y1) propanoic acid ethyl ester
or a salt thereof.

7. A compound of claim 7 which is (+)-a-amino~3-(4‘-
chloro-5-(diethoxyphosphinyl) methyl~[1.1'~biphenyl]~3-yl)propanoic
acid amide or a salt thereof.

18: A compodnd of ctaim 7 which is (+)-a-amino-3-(4'-
. chloro-5-phosphonomethyli-[1.1'-biphenyl]-3~-y1) propanoic acid amide
or a salt thereof.



23 A _conpound of claim7 which is ([err])-[err]-tert.butyl oxy-
car bonyl am no- 3- (4' - chl or o- 5- (di et hoxyphosphi nyl )nethyl -[1.1"- -

Hlmltmmllﬂﬁmm ropanoi c acid or a salt thereof. 24 A conmpound of
mﬂ%[EFF]) [err]-tert. butyl oxy- carbonyl am no-3-(4

- chl ‘or &- 5 *(df et hoxyphosphi nyl ) net hyl -[ 1. 1' - bi phenyl ]-3-yl) propanoic aC|d ‘
ci npanyl ester. 25 . A conmpound of claim7, which is
([err])-[err]-amno-3-(4"- _

chl or o- 5- (di et hoxyphosphi nyl ) net hyl -[ 1-135 ki phenyl ]-3-yl) propanoic acid

ci nnanyl ester or a salt thereof. 26. A compound of claim7 which iy
([err])-[err]-am no-3-(4"'- chloro-5-phosphononethyl-[1.1' blphenyl] 3- yI)*‘
propanoi ¢ acid cinnanyl ester or a salt thereof. - 36 -

compound of claim7 which is ([err])-[err]-am no-3-(5-
cyclic-2,2-di met hyl propyl ene phosphi nyl ) nethyl -[ 1. 1- bi phenyl] 3- yI)
propanoi ¢ ELi d ethyl Pes:tmom af gahim yhetvienf is 38)-a-palmitoylamihosonpound of

T RS S e 1A c a6 o o

salt t her esflt fereof. A conpound of claim 7 which is
([err])-[err]-am no-3-(4! phenyl - .

5- phosphongnet hyl -[ 1. 1' - bi ph | ) propanoi ¢ acid or_a salt thereof.

30. RG%ompound ffcoapeung ‘7%/ \ﬁhwh%. whigheis () reramioemi-dd - (4 -

chl or o- 5- pWI6PETR QAT thkydhbs ph iyl phetny -~ Y! biphéianesg1aci d

propanoic acid methyl ester or a salt thereof.

21, A compound of claim 7 which is (+)-a-amino-3-(4'-
chloro-5-phosphonomethy1-[1. 1‘-b1pheny1] 3-y1) propanoic acid methyl
ester or a salt thereof.

22. A compound of claim 7 which is (+)-a-amino-3-(4'-
chloro-5-(diethoxyphosphiny1)methyl-[1.1'-bipheny1]-3-y1)
propanoic acid or a salt thereof.

23. A compound of claim 7 which is (+)-a-tert.butyloxy-
carbonylamino-3-(4'-chloro-5-(diethoxyphosphinyl)methyl-[1.1'~
biphenyl]-3-y1) propanoic acid or a salt thereof.

24 . A compound of claim 7 which is (+)-a-tert.butyloxy-
carbonylamino-3-(4'-chloro-5-(diethoxyphosphinyl)methyl-[1.1'-
biphenyl]-3-y1) propanoic acid cinnamyl ester.

5. A compound of claim 7. which is (+)-a-amino-3-(4'-
chloro-5-(diethoxyphosphinyl)methyl-[1.1'-bipheny1]-3-y1)
propanoic acid cinnamyl ester or a salt thereof.

26. A compound of claim 7 which is (+)-a-amino-3-(4'-
chloro-5-phosphonomethyl-[1.1'-biphenyl]-3-y1) propanoic acid
cinnamyl ester or a salt thereof.



benzoyl net hyl ester or a salt thereof. 31. A conpound claim?7

which is ([err])-[err]-am no-3-(5- phosphononethyl-[1.1"-bi phe ,
propanoic acid nethyl ester or a salt thereof. 32. ” ,I””"I
claim7 which is ([err]) [err]-acetyl am no- 3- :

(5- phosphononet hyl -[ 1. 1" - bi phenyl -3-yl) @gopanoic acid or a salt thereof.

33. A conpound of claim7 which i¥ ([err])-[err]-am no-3-(3'-

am no- 5- phosphononet hyl -[ 1. 1' -bi phenyl]-3-yl) propanoic acid or a salt

t hereof. 34. A compound of claim7 which is (+)-[err]-am no-3-

(5-¥(di et hoxyphosphi nyl ) met hyl -[ 1. 1' - bi phenyl ] - 3-yl ) propanoi ¢ aci d et hyl

est®f or a salt thereof. - 37 - 35. A corrpound of claim 7 which

5- ph | 7 3- vyl i i d
Sl 2 am no-gy (5  PROSPRODHBRL ot dratn” PROETSS! 1A -yridingRangl.c acid.
(+)-[err]-am no;ysltc&Z prdigstiyionensigne [phosphinyp jrethy] -3~y Jbiphemddoi ¢ aci d
or a salt thereg g:?'?%anmc acid EufiANBAERdoRTy CAR Fhdrelipich s

(-)-[err]- an1no- -
ethoxyphosphlnyl)nethyl [1.1" - bi phenyl ] - 3- yI)propan0|c acid ethyl ester or

? )sa;t atnhﬁgegf (2338hos ho. A compb@RP ¢ Er Al FlWRiEh sV R-bing-3-
(4'-tert butyl-5- -phosphonomethy1-{1.1" -b1pheny1] 3-y1) propanoic -

acid or a salt thereof.

\ 29. A compound of claim 7 which is (+)-a-amino-3-(4'phenyl~
5-phosphonomethyl1-{1.1'-biphenyl]-3-y1)propanoic acid or a
salt thereof.

30. A compound of claim 7 which is (1-)-a-amino-3-(4'-'
chloro-5-phosphonomethyi-[1,1'-biphenyl]-3-y1) propanoic acid
benzoyimethy! ester or a salt thereof. ‘

31. A compound of claim 7 which is (+)-a-amino-3-(5-
 phosphonomethyl1-[1.1'-biphenyl]-3-y1) propanoic acid methyl
ester or a salt thereof.

\_ -32. A compound of claim 7 which is (+)-a-acetylamino-3-
(5~phosphonomethyl-[1. 1 -biphenyl ]-3-yl) propanoic acid or a
salt thereof.

33, A compound of claim 7 which is (+)-a-amino-3-(3'-
amino-s-phosphonomethyl [1 1'-bipheny1]-3-y1) propanoic acid or
a salt thereof.

34, A compound of claim 7 which is (+)-a-amino-3-
(5-(diethoxyphosphiny1 Jmethyl-[1,1'-biphenyl1]-3-y1)propancic acid
ethyl ester or a salt thereof. '



nonethyl [1.1" - bi phenyl ]-3-yl)propanoic acid ethyl ester or a salt thereof.
compound of claim7 which is (-)-[err]-am no-3-(5-

phosphon 1 1' - bi phenyl ]-3-yl) propanoic acid or a salt t hereof . 40. *

ﬁ@ﬁ!ﬂ ing to any one of clains 4 to 39 or a pharnaceutically ‘
alt*~thereof for use as a pharmaceutical. 41. A conpound

atco ding to claim40 for use in the treat- nent of epilepsy, disorders

associated with excess GH or LH secre¥ion, anxiety, schizophrenia,

depression, CNS degenerative disorders or cerebral hypoxic/ischaemc

condi tions. -38- 42. A conpound according to claim40 for use |¥;

the treat- nent of stress-related psychiatric disorders. 43. A -

phar maceuti cal conposition which conprises a conpound of claim4 or a

pharmaceutically acceptabl e salt thereof in association with a

phar maceutigal carrief or -diluept of a c und accordi ng
to anyone *cl ai ns 4’{t8m%‘§m8r 8{; Caﬁ Zat'ﬁlﬁ'ﬁ &3%*’3'%@'@5?%’33'5& t thereof
intm[NmmmwmmﬁmiﬁmeMMmﬂh$WWmm@WMﬁmWMMSGMHS
associ at ed Hﬁﬁ&ffﬁfﬁﬁa‘ or LH secretion, anxiety, schizophrenia,

depr essi on, degenerative disorders, cerebral hypoxic/ischaenic
conditions or for the treatnent of stress-related psychi atric di sorders.

36. A compound of claim7 which is (+)-aramﬁno-3-(5-

phosphonomethyi-[1. 1'-b1pheny1] 3-y1) propanoic¢ acid or a salt

thereof. o
| /

37, A compound of claim 7 which is (=)-a~-amino-3-(5-(di-

ethoxyphosphiny1)methyl-[1.1'-bipheny1]-3-y1)propancic acid ethyl
ester or a salt thereof.

38. A compound of claim 7 which is (-)-a-amino-3-(5-phospho-
nomethyl-[1.1'-bipheny1]-3-y1)propancic acid ethyl ester or a salt
thereof.
39. A compound of claim 7 which is (-)-a~amino-3-(5-
phosphonomethy1-[1.1'-biphenyl]-3-y1) propanoic acid or a salt
thereof.

: o/
40, A compound according to any one of claims 4 to 39
or a pharmaceutically acceptable salt thereof for use as a
pharmaceutical.
41, A compound according to claim 40 for use in the treat-

ment of epilepsy, disorders associated with excess GH or LH
secretion, anxiety, schizophrenia, depression, CNS degenerative
disorders or cerebral hypoxic/ischaemic conditions.



L

- 38 -

42. A compound according to claim 40 for use in the treat-
ment of stress-related psychiatric disorders.

43, A pharmaceutical composition which comprises a compound
of claim 4 or a pharmaceutically acceptable salt thereof in
association with a pharmaceutical carrier or diluent.

44, Use of a compound according to anyone of claims 4 to 39
or a pharmateutica]ly_acceptable salt thereof in the preparation of
a medicament for treating epilepsy, disorders associated with

excess GH or LH secretion, anxiety, schizophrenia, depression, CNS
degenerative disorders, cerebral hypoxic/ischaemic conditions or for
the treatment of stress-related psychiatric disorders.




