New am noacid isoners, their producti.on 2104078 and their nedicinal
'Ihe present invention relates.to certain new isoners which have use in

t ‘reatment of di seases of t he central mervous system and to processes £
t

fietr productionys gacl-&h‘is%@yndé .fé' hha Sd_&E’@ hi)gnacfzaf@AQJS

adm ni stered by int racer heRireld e
adm ni stration of | - significance

in research into di SEBRT %F”PhelcerﬁmtaJ-O!ne?@éé}§"§yst'~erﬁ *CafRee¥s nuch
| nterest Ci'%ﬁ@&-'dr*rmé%@ bgeéehem nqbagwnéeéakaﬂmmgcﬂfdiheaa@é OBOfen s

certain com pounds produced by on the.central nervous system
(CNS) of ve¢eBbrate NAFNRES Svs @er 2% P@cEEP6F’-‘ S&% 91 tieixre excited
by am no a%ﬂédﬂbt@%ﬂ vatives thereof. These excitors cause neuronaI
degenegtron and are believed 15 to be responsibl.e for exanple fo

are

;,

Hunti ng@on' s ° Chor eei®i GRBREUNAS QF ridre FRYERFART L3R reet e&r'am»t
Idegltlfyl ngbynintrmrﬂbﬁaglh aho@ﬁ%lhe rwaeae?rﬁula@&raggdemdt%r g2z rzﬁ
pro em VvV eLerzm |ng_ eCcepLors are ocke Yy _I_C
ant agoni st s© ot® 6@' AR TR OBy Adr :ls"-’rsngI’?e%@rEf S FSEAP i & Bas pariic-
phosphoncheptagoisd gari ffi ¢ snasbEeckers wiréhoiatioc deighexei bed trrs egboys- Hut

not a blocker of Kainic acid-exgited recepto Thi,s conpoul

S. .
t heref or e - FEGVONS PAITECTn ONSHESaarkh Rica Aedse it b‘l"‘dtff’ng_’c{'%ot-@m c
aci d- ext0t eflevedosyiiy ssnhi:héa bea\eum-i@l @fc Rei dctiddb ofxekrark 1 QCRHHFS

free to be act g\?on by, candi d ate ant agon- Acct rdr L9 the present

i nventi on V\BSBﬁ ir?é'(y‘a ceG °oF tne Lbél-f’ Eﬁe cent fgn rvous systsz
(CNS) of vertebrats nawmals. Certain receptors in. th=
CNS are excited by amino acids or derivatives thereof.
These exnitors cause nsuronal degener ation and are believ: d

15 to be respo’r:xs:‘.?::lra for example for hunvlngton s Chorea

disease. Current research is directed 2t identify ying ent-
agonists which block the receptors against excitors. = 4
prob1°m, howvever, is in deternin*ng which regcepiors are
blocked by which antagonists. Ve have now surprisingly
20 found that (=)-D-anino phosphoncheptanoic acid is a blockar
of ibotenic acid-excited receotp'”s but not a blocker of
" Kainic acid-excited re cegtors. This compound is thnerefore
of great value in Ccis research a2s a means of blocking
' ibotenic acid-excited.r eceptors while leaving Kainic acidé-
. 25 excited receptors free tTo be acted on by'candic'late antagon—‘
ists.
Aécording to the present invention we provide, as
new compounds, ths (-)}-D-isomers of compounds of the

. general formula .' i
30 . . X-R-CH-CO0B 0
1THA

. in which
R stands for z2n aliphatic radical of 5C atoms

106035-A2
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neM/conp@unds the (-) -isomers of conpound of the * general formnul

a

an.

30 : [err] : _ - (1) in which R stands for
ahfﬁﬁapkc radical or 5C atons, 106085-A2 2 which may be optionally
substi tuted, X stands for an aC|d|c radi cal, especially a radical of
‘phosphoni c acrd sul phoni c acid, .boronlc-azld or ;etra;o!e and 5

A and B independently of each other stand.for a |ipophilic radical,
equdlally an ester radical, or one of A and.B can stand for a hydrogen
atom” or salts. thereofth¢hpmaynb@e@mtcoméylacsmmntﬂﬁmtiuppre- ﬁuazogf

t hereof. 10 -~ . a o] are a

substituted imne, e. sx[g?%ﬁésefﬁ %fﬂi tiagp;f)’pﬁél % rhd#yca‘"‘is B are

pi val oyl oxy, plvaloylo&?ﬂ%?%§I° aﬁﬁ%ﬁp Qﬁ#&y@%&Wr QwﬁnthMC(Hcm$aer (e.q.
met hyl or ethyl est er)bﬁﬁdht@l&;&%r tetrazol®! d4die purpose of this

cificati table b|o recursor_of an
261 ve compannd of ¢ het i AN STRRETRE Tt DO o RF AR @ SAnd,dian
formula different frorﬂinmpfanlm/ermﬂqmu,ncbdpﬁcmm dmrtfgﬁaq-l %% i 40N
adnlnlstratlon to an agurgﬂe of A and B can stand for a hydrogen atom,
or salts thereof, or pharmaceutlrally acceptable biopre-
cursors thereof.

10 ‘Examples of llpophlllc radlcals A are an imine or
substituted imxme, e.g. .= {- R')z’ N(CH3)2,

'-NHCHB or - N (CH3)3. Examoles of llpcphlllh radicals
B are vaaloyloxy, plvalayloxymethyl amide, benzyloxy-
carbonyl or ester (e.g. methyl or ethyl ester) radlcals.
15 For the purpose of this speclflcatlon the term
'pharmaceutlcally acceptable bloprecu:sor' of an active
compound o?fthe.inVention méans a compound having a
‘structural formula differént from the active.oompound
but which nonetheless, upon administration to an anlmal
20 or human belng is converted in the patient“s body to
the active compound.
- In preferred oompounds R ropresehts C5H1U'
The present invention further relates to processes
for the production of compounds of the present 1nvent10n
25 in which: :
(a) if a compound of Formula (I} in which X stands For-
a phosphonlc acid radical is requlred,
"a dibromo compound~of the general formula
o © Br-R-8r o S an
in which _ _ o
:30 _ "R has the abovementioned meanino,"

0



- 20,. or human being is converted in the patient's body to the active

orrpound I'n preferred compounds R represents C5HL0 The present |nvent|onv
Wrther relates to processes for™the production of compounds. of the

pf esent i nvention 25 in which: (a) if a conpound of formJIa(I) in WhICh

“Stands for a phosphonic acid radical is required, a dibromo conpound of
't He gener al formula [err] . (t1) in which 30 .. R has
t he abovenenti oned meanl ng, . is Je}w—t—ed ith a conpound of t he general ./

formuLa [err] - Whi.c ds for
preferably an el%y?’ﬁFGﬁ& ""[lérp’r]" s‘f%ﬂguf'g'r 0?én é’ﬁaﬁi?r’%ﬁf“g-r %%ﬂ ap -
preferably a sodiumcat.-ion, and the resulting conpound of the general .
~fornula [err] [err] is heated, preferably in ethanol, Wwth diethyl _ _
acet am do- mal onate, and the resyfting condensati on product of the- general

'for'.rru_l af[err] B (R'O)ng _ Ma : ( II)

in which:
R!' stands for an alkyl grm.p s preferab_y an eth"l
_group, - L - |
' I-'Ie stands -o* an alkalz. metal cat:::.on, pref'era’o‘l“
R a sodium c=u1 on, ' .
and the result:.r-.é co&ncund of the general form.ula

. i) - B -
(R'o)zP—R-Br - (T7)
.:\.s heated, prefe“aol,; in ethanol, with dletn.yl acﬂtam.do—
malonate, and the r sz.lt:mg condansation product of” tha

general formula - . N IR
o - (CO0C,H5),
(R'0),P-R-C )
._M—IC cv{3

0

‘is subaecteu to dace.v-bo:a?la.t:.cn, preferabhr in bo:-.llrvg
hydrocnlo- ic acig, cr, espec:.ally,' us:.ng 3.odo»r3.methy1 s:v.la.::a



i's Subj ected to decarboxyl ation, preferably in boiling hydrochloric acid, (jg}
or, especially, usi-ng iodotrinethyl silane, - to give a conpound - -
apbdrdkng to the present invention of the general fornula [err] (b) if a-
conpound of forfula (1) in which X stands for a sul phonic acid radical is
required, a conpound of the general forrmula [err] in which R has the
abovenent i onegb npant ng cospreadt agomirthiigpdiunthsubphbdat timwinkeian of
corrpound of -the general,f iIl.g_[err] which is then-heated to give a
conpbund of tghf. ?F#gflfgégﬁfgaZ [err] which then is reacted with bron ne
to give a conpound according to the §&es Oil nvention of the general

formula coot: [err] (c) i1f a <ggmgyuyidg Tornula.(l) k@éWhiQﬂ: X st ands

for a- .. . ]
. 1 . . .
. . _N.IZ :
“(b) _if_a'compound of formula {I) in which X stands for

a sulphonic acid radical is reguirsag,
a compound of the generzl formula

o wm,
Br—R—CH<::; S vT)
- CooH S

in which R has the abovementisned =eaning

, 1s reacted with
" sodiunm sulphide, to give a compound of the general
% formula '
BH,
HS—~R-CH{ : S VI
cooH

which is then heéated to give a compound of the general
- formula

VIII) .

' which'then is rgactedﬁwiﬁh*bromine'to'gi?a a com?ound
according to thelpreéent'inyention of the general formula
| - - coox - .
,nojs-aécu<::: o (Ib), or
o o o
(c) if a compound of formula (I) in which X stands for a

b



g tetrazolyl "radical is required, a compound of the general formla NHCOCH3
rr] (COCC H5)2 is reacted with sodium azide to give a compound accordi ngk/
to the present invention of the general fornula [err] (d).if a
€onpound of formula (1) in which X stands for-a boronic acid radical is
requrred ‘a: conpound of the' general fornuLale - [err]
(X) in which R has the abovementi oned meani ng, is.reacted with'a trlalkyl
- bor at e, espec&g&%gzbqutmghigggaq% r@hugggdgeneral formula [err] i
(X) 15 in which. represents an al y grou 0 gi-ve a conpound of the%¥i
general formula [érFFmp°und of( khe) gRmieaRl °EWBhareacted with a o
di et hyl acet ani donmal onate and t he product coggrgeneral. fornula 20

(R O)ZB-R-C-(CCE[2FE)2 o : (X1 [err] Pn which R' represents .
-CO-CH3, is then hydrol ysed toCh-Re-C: conpound accordrng to tK&¥r esent
~invention of the generar fornula [err] (rd);-

| is reacted with sodium azide to give a compoond according
5 to the present invention of ‘the: general formula '

| M77E§§$c. ,/’NHQ' L
_ U MC-R-CH (Ic), or
./ Ncoon |
-(d} if a compound of formula (1) in which X stands for
' a boronic acid radical is required,

a_compound or the general formula;*

10 - .. MgBr-R-Br o (X)
=-:l.n which R has the abovementioned meaning, is reacted
with a trialkyl borate, espeoially triethyl borate,
of the general formula :

_ , (R'O)3B , R (XI)
15 in which R' represents an alkyl group, to give a compound
. of the general formula o _ - -
: ' (R'O)ZB—R-Br ; > (XII)

whioh is. then reacted with a diethylacetamidomalonate e

. 'and the product of the general formula _
20 - rf (R'O) B-R-C-(COOCZHs)a o (XIII)
: - ‘.,_-NHR" - .
~in which R" represents -CO—CHS, L
is then hydrolysed to give a compound.aooording to the
'present invention of the general formula ' '

)

NH,

i

(Ho)aa-n-cn-coon N (Idr; LT




(lc) or (1d), respectively is, ‘before or after separation of the
-y°Disoner, converted into a correspondi ng conpound in which the am no
grougﬂgnd/carboxyllc acid group carrleg a I|poph|I|c group and al so, if .
desi Ked, converted. into salt thereof Faical R in reaction varlants a) , b) -

)" and d) {lﬁglaggtge Qeteoeﬁwa@ﬁ%wmé\@mg bhg rawaal gy o

| soners of. pres‘En I nvent I on,_ thos s that "are phar naeut | caI I y
ac‘c‘épt abl e Lownwbat (Eadar K b)lmﬂ(;r"()arﬂr affﬁ“far e*%?%?‘ér'f-e‘!& ITHS newrfioe

i soners. of 5peag@éherahe§)@ﬁ@ﬂlaan ( lQf anghd he(+)sp+isorar-,b int erconvertd in
‘any suitable manné ds for_such mtercgnversL_‘Qn arge, known |n '

‘the art. THIROTREHRTEEI DREGF & ﬁgrr(eﬁpqﬁﬁi.% OTRT4B e ut 2By -

general |y len@ie gieigh e/ o W sy Bias td g K tgtec.i;acemwefsxtur Eip@phlﬂl@@

ggltolrgglr: gt actlve ba é&a%ggi%%gard%t |’7%é)ut9$ @L&sl;orngd g@

and. i"h'e'-produeft-. of reacti en- -va4:+-ant—-a} b} e}~er 4 O formula (I a), (I b

ni Xt ure produce .ew e.ltsn
‘formng digster eotrers ar at| sal_t n| n ;_h.e {5 i soner by
‘crystalli s&tﬂYﬁf‘“?‘BPI’O\ﬁe g ﬁpBSﬁ" &‘F%f r}f “%ﬁ?g‘ A n t he

(-)-D i snoegccdpbanller taxey pm:)oumdrlwsamportmt pancewamrema:*ed-

by ot ocesses simi | ar T8 Ae cPhed i bReril U COMROKIRR AN ARRERL O Cena
'_corrpounds ‘dkté rhsamr-scw Vimgi mteram*@rdfe:laﬁyangr smot@a]!.\. manner;

3
-

ne»h 4s .\o*' suco. interconversion .are knowre in th= art.
The separation of 'che (~)-D-isomer z2F e ¢
out by general_y known methods, such as rsze

4-
L ¥
"racemz.c mixture with an. optically. active ’o.asa znd se

U
N
o
+ cb . -
(20
o
S0

3ol
out the salts _o“red " An aonropr:.aue» nethcd of s’.—epe;i.’atio'
~has been found to be reacting the *'-cﬂ..:_’.c mixture produced
by a procsss of -the invention with L.-ly sine, tharady forming
: - 4i astereo::\.e_s_; 'separa"ip. the salt .ca:fizii:zg the (~)~D-

ey
. The sta:-tlng co*ccr'nds s=d in .,ne p*'or-ess varians
acco*dlﬂé to the pressnt inventioc on are Imocun com aounds or '
can be produced ’oy'nro\.eszes similar to those used for the -
- productlo*q of -such- krrom compounds. S - _
A1l tne -process _*-'==1~1ants are preferzbly carried out
~in the presence of an insert o_rg;anic solvent as the dilusnt.
It is preferred t that ‘the reactions are cerried out at. the
bolling point.of 1 1S | re
: temperauur : - | S .
The follom.*r reaction schemes ::.llusw-ate tne
processes according to the oreseﬂt :anentlon- (R having the above—

o
th
o

th vent used, that is to say, at reflux

3 _ mentioned meaning in all cases): 0 . .
TN &) Br-R-—-oBr—-—> (C 0)2P~RBr O : >— _
. e
(c.H 0)22-n-g—nnco“53--eea>-IHO)i—P—h-CHccoH

‘(cooC,H), . BE, .



~in the presence of an inert organic solvent as the diluent It is preferred
~~!hat the reactions are carried out at. .the boiling point 'of the solvent s/ &
, \sed, that is to-say at reflux . tenmperature. The fol | owi ng réacti-on . *

schemes illustrate the processes according to the present invention: (R
?VIng t he above- nentioned . -neaning in aly gases) o (a). [err] [err]’ :

(b) [err] (c) [err] (d) [err] [err] |1 pophilic radicals are_then added’
in each case to the * : [err]}%L d COOH groups. 5 The i somers of 4/
the present. invention hay 20 tlnsmaombouﬁbeasmréﬁbf t he central
nervous syst erplpdiRay %#ﬁﬁd zhei mer' s”di-seas

Sgﬁgd al so Huntingtons - -
di sease .and certain fo of epilepsy. Those i rs may be applied by
conventi onal - pharnaceutlcal 10 -adm ni st.rati on routes such- as parenteral

adm ni stration, e.g. intravenqgs adnini stration. Accordiggdy the invention
further prOV|des phar ma- - ceutlc

npo I ons co n the i somers of
the present | nventSo-n-r-nR %&&n SM‘ c@m#i@ gﬂ .
: o - g : R.'-' CHCOOH : '
_ : R ' _ NH
-+ NaN 2
(e) CN-R-C-NHCO"Hs | -—3—%’ n . TN C-R-CH
(coocaﬂs)z COQH

| | | -B-R-Br
(d) (02H50)33 * MgBrRBr —-—-> (caﬁ,_.p)2 B

NH,
-R-C-NHR" __—-9 (HO) B—R—-CH
. (cooc2H5)2 .

“R" = --co-cm3 - gy
lipophilic radicals ‘are then added in each case to the
NH'fand COOH groups. :

e The isomers of the present : invention have use in

° the treatment of diseases "of the central nervous system,

-particularly Alzheimer's ‘disease and also Huntingtons

 disease and certain forms of epilepsy. Those isomers
may be. applied by conventional pharmaceutical

10 administration routes such- as parenteral administration,
inistration.__ o _
e.g._intravenous adm )
Accordingly the invention further provides pharma
ceutioal compositions comprising the isomers of th:Ll |
present invention in admixture with a pharmaceutic
' ~ carrier or excipient. : . e
" The folloW1ng Example illustrates a process for
| the production of an isomer of the present invention.




L
15 carrier or eXC|p|ent
e ,production of an isomer of the-present invention.. 8 Exanple. (a

'Sy “hesi s

of (*)2-ami no- 7- phosphonohept anci ¢ aci d: 1, 5- dlbronDpentane

[err]f_ dlethyl 5- br onopent ane phosphonate [err] 5 Diethyl phosphite was

. di ssdl'ved

I n anhydrous di et hyl -ether 8a-nd an eqw nmol ar quantity of sodium

added i.n.smal| pieces over a period of [err] hydr ogen. -bei ng gi ven of f .
during this reaction. Four-nole equivalents of 10 . 1, 5-di br onopant ans ware

di sSol ved
phosphlte

[z ® ygrous di et hyl ether, and the sodlun1salt of . di et hyl
g%ﬁﬂﬁ&-‘ as ‘a suspensi on with stlrrlng The 'm xt.ure was

stirred for(a) 3eSyptibgsishaf ret)uxe@ingr ZPI“P&WG"?RH‘PFQ“FH% ?)Fééesé

“the fine preopiighend é}aﬂnélﬂmﬁlaﬁs@é’fh

et her was-

di br omopentBheCHpdéCHp3 nCHaBzoM Nagt

whi ch wgas.

Ki esel gel -

cont ai ned

di et hy 1 etdﬁth&b) ethiegt,h\dnd- éruowptnbaaar phuaEphidhat of [ soidiumaasided. do. |

10

evaporated off_to.leaveg g0l 0 r?ess quU|d Eﬁcgif- s
2r8
taken up |n_50/50 petroléunlether/ether and colunnedcpn ’

60 in 50/70Q t t her/eth t
unrlegctedB GQRJ $k$1qﬁo rthﬁeEHﬁﬁ?¥%ﬁﬂu%%SEQ "é%?“?n pure -

in small pieces over a period of i hr; hydrogzno bplng

glven off during this raactlan._ Four mdls agu;valents.o.

1,5-dibromopantans ware d*ssolvad in an“yubous diaLhyl
‘her, and thz scdium sz21t o’ .disthyl pﬁa;pﬁ*;a au43d, as

The follomnng Exanple Il lustrates a process for

QGSMB%6$é§§ﬁ€€1%5 ﬁ%gphOﬂQ%@.

a suspenslon, with stirs inc. The mixturs was stlrred 70ﬂ~'

- . 36 hodrs, than rafluxad_#cr.z hours; aurlng_;h;s procsss,

15

20

25

~ the fine precipitate of NaBr flocculated, end was filterad

off. The ethsr was eveporated off to laavefg colourless:

 liquid. Excess dibromopsntane was distilled off at 1 mm

Hg, ta leave a. colourless oil which was. takea up in 50/50
petroleum ether/ether and columed on Kieselgel 60 in 50/50 petroleum

etnor/ethsr. . The fLrSu fractlon contaln-d unreacbed
d1ethy1 pbosphvte,_ ths produ;t can= off_;n pur= dleuhyl

- ether.

(b) Dlethyl -5- bromcosnuana n"xosphorat° -—J;» acctamldo
adduct 0 '

:tc2H5032 p- CH, (CH )3CH28* . NS @(co JEt),

HN_.
Ny
C-CHy
o
i
o o
L '_. ’.-'
(C,Hg0) ,P~CH, (CH, ) 5TH,~C(CO,EL],
L - O ONH
N 3
s

Thé.sodiua salt of diethyl acetamidomalanate,-was



adduct 0 [err] 25 . The sodi um sal t of d| et hyl acet am doral onate,
. prepared by dissol vi ng sodium,jn a slight excess of ethyl alcohol,
@_ addi ng an equi nol ar quantlty of diet hy | acetani do nal-onate.- The

ture was refluxed until. -a brown col ouration indicated the formation of
the‘(‘sodi um5 salt: The ethyl algchol was: evaporated off at [err] in-
vacuo, to leave a tan syrup; . the retral ni ng al cohol was renoved by

successi id 1) 1 §9s W"Uind-r%é@imnﬁn BOs Ilqa-\fﬂ; Eb;i@éls§obl—'d ethylhe >
-sodi um e{f?ga/a% su@‘{o gdeg in dry tol yen and di et at g added,

1_car
the di etd}roboly0 ani ordpéngasd mm%ﬁa&%&g e ™ %ﬁ " i xture

refl uxedycE@ami i Vsaleonatae resu#t-;a. qgl;{;eﬁf,lg was fﬁé—'{m;eggzohfn, 8l & the
sol vents evaporat ed to | eave a, Stic %é g bro S ru ;IP,' .t aken up
in di et hgFowir&o kewreSEamdadira&ed aF JEhe” st r8t'*hy|

acetanm dgangl,onat eyh@ndthy @lﬁm;&Ssowapnw&cbmsﬁhaﬁam ca nEof f
et am QAL HS H75M & AP SaHFbn. NS’ AT RIR  SHEeRE F8%r (he
col um V\&*bh\o%id)ftgf o§gtcassdva giitsyil lawivonscaithsydoy. tBGue(m#, Axet ani do -
Bt chPavhy a FRRraP LI P O LEAR R b3TY ¥ "dudBBnlth 2T AT
| ' . toluene, and diethyl carbonate added;  €he diethyl-~5-
10 bromopantana phosphonats was added,. and the mxtura rafluxad
for 3 days.  Tha resulting’ NeBr was Filtered off, and the
solvents éﬁabora‘:éd to lzave a stlc«y, dark brown syrup.
' This was taken up in diethyl ether and’ columned on Kigsslgel
§0. Unreacted = dzabhyl acetamido malanate, and -

15 diethyi-s-'brcmopentans phosphonate, came of ¥ with- di ethy"
e’chér, -and were separatsd by crystallisetion of ' '
diethyl aceta'n:.do melenzte from ether sclution. The
praduct was el u‘.ad off ths calumn ul th chlarcform, as a
light yellow v1sccu3'ayﬂuy - o .'_ ' o

£ 20 (e} ‘Acetamido adduct — & )2-an1no~7-phosghono"'\ap\.anm.c

- (CyHg0), P- CH, (CP 13CH, CICO.EE), - acid
c o | l\{'-l ..--l-_-_t—[{:l. B
S fCH3 B
o
~>  H,05P-CH, (CH3)3CHCH cQz_H
| | Nty

lhe acetam.r'o =dduct was re{‘lurod together with
§MHC1 ovarnlght; the sclution was evapaorated te dryaess,

25 and the solid teken up in 5% agueous. sthanol.  The free
acid was precipitated by cére-Ful addition of prepylaneg oxids
and filtered off. ‘The acid was dlssolvad in water and passed
down on "Dowex"' (Trade Mark) 50 x 8 (Hs) column The acid was

.washad with 5 bed volumas o-F water -Followad by eluv..n.cn

30 with 2M aqueaua pyrldlns. The amino acld contaz.n:.ng :



[err] overnight t he scl utlon was - evaporated to dryness 25 and the soli d@
taken up in 5% aqueous. ethanol. . The free acid was precipitated by -
_-Cé-réful addi ti.on of propyl ene oxide and filtered off. The acid was - -+
di ssofved ‘i n water and passed down on "Dowex" (Trade Mark) 50 x 8 (H+)

"colum. The acid was washed with 5 bed véIQmes of water followed by '
‘elution 30 witdh 2MAGUERNS RWA Mo £INErgREBe  acind CoNbabRiRg, ot - 10-
-fractions were evaporated to dryness , and the product recrys’fal l'ised from
waket / et henolreqrys tmeddrgd STam vz F Aot repRdsphonohept anoi ¢ aci d o

Equi mol ar quaj t i Rs 8 ukienPles Boni£: A1 fl- o RBYpA okules 16n o MB! & i @sol ved
in-water and warnmed for [err] at [err] Two _vQ s of hot nmet hanol were

une
then added and the ni kBUEBOBHETUGHIER B ¥ bR eEnpBRaPFCS- Rl Al ?'-"etqﬁeraﬁﬁ[s

added carsef ulyiysnhil @c-%u @fits < J0pl neﬁ&;aeaeaea@ l'..*}.:-r.*.ih@ sewu O whi ch
was left to stacr\ng qos honi c aci d/ ysrnes 1 WanI tergd grff
and di ssol'ved®Y it wat @wo J‘-(° 0BT gTRb uﬁﬂ vvh’s 5 epk? Rd2HY B50s38

pyri dldng dowini %t uf@db%&brwftgﬂ#g*bdbﬁtﬁﬁu %be..hy@ .ne: szt!i;sm E!tle(HhH@Suos |
passed down: t um_and washed,_ the rough, wit ter t he s nLcal
passi ng strar‘b‘fﬁ ‘?h?ﬁ” % q ly, until q’h%klg% 'f1a® ?8 aé’i“d’%oﬂ? r‘pﬁg‘y Lo
fractions wersowtieat edhamh exap ol f £dibos deydess; T&@odmcsehmhhnawad/
concentra}_td on, was _then.made u ?fnd t he pot atlon, of ._-pl_ane. pol ar,i sed Ilght

recor ded “on- A Yret PAuP Bt “@sPdT $R3erc1436 s FAG S RS Uty FaRFET -

A "Dowex " 50 x 8 column vias prsp=r=d by p::ssad 21 pyridine
down it, and was'h*n:f'-'wi'h 'e-.ar, the "ysw: salt. éﬂ’uti
was passod down the co'l"‘ﬁ'\ and washed through with uata
the p‘xospno'n.c .acid pessing straight z.h"gu Zh. The ami na

~ 15 "acid containing fracticns var:'co"loc‘.ed and evaporested to |

dryness; a selution of Known concentration was then made
Up, and the r‘o»atlm o{-' plane polamsec light recorded on
1 r

20 and circular. d1cbf~01sr~ stud
- D con'F:.guratJ.on. ' _ : _
() -_ulpoph_.]_.a.c radicals can then be added on to the prcduct
by conventional rrie_thodé such as esterification.



wThe first isomer to be precipitated was found to be (-) 20 and
ircular.dichroismstudies indicated it to have the O configuration. (e)
{ pophil,ic radicals can then be added on to the product. by conventlonal‘/ .
nethods such as estwerification. It is surprising that. the (-)-D-isomers
of the present invention should exhibit activity as anti- ‘convul sants. - The.’
requi r ed- dosage | evel s-conpare favour. ahl y. to those of -known drugs used-for
epilepsy. The 5 spectrun1of activity of the present conpounds and the.—
routes by which they can-be administered dare especially renmarkable. - |
particular it-is surprising that the active conpounds can pass the
bl ood-brain barri.

admi ni strati on, {lhs a TF?H)?]I '?%)r? e{ ;%"g?n: lb\}gnrr’tdsr‘%"g%‘ir%\r/epotth% stration. '-
(Thus, evemié@erpbsﬁm\bedaticyn o hou bd mmstaﬁimﬁmm-t h . :
avanee T Sl e D EORES in U0 S GEEEARE,
fornul a [eraflyntenthres R of dewn of regs a¢$€p¢1aﬁ¢1t: epdlersy of BheC at oms,
5 spectrum of. act1v1ty of the present compounds ‘and the
| routes by whlch they can -be admlnlstnred are espe01ally_
remarkable. In partlcular it -is surprlslng that the
active compounds can pass the blood- braln barrler to
permit 1ntraper1toneal and intravenous admlnlstratlon
10 - in addition to 1ntracerebroventr1cu1ar admln;stratlon.':
(Thus, even the possibility of pral_administfation
seems wo:th_ih?estigéting,) Thus fhe-cdmpgqnﬁs:of this
'invehfibh_are'an unéxpécted advan¢e_in the aft._'



&

5-

radi cal, or, one’

thereo&\ orpharnaceutlcally acceptable bi opr'é-
Conpounds according to claim,, in which X stands: f.or

phosphoni ¢ aci d;

I-n Mthh_(MAth R havi ng the sane nean €088 in claim1 or:
(a). if a conpound of for hg ) in which X stands for

cases) *
phosphoni c aC|d
foormula 25

[.err] in mhlch
an al kyl graup,
‘conpound of the

10 .

15

'_ - which may optionally be substituted X stan s
radj cal - Yand A and B independent|y of each ot her sta
of A'and 8 can_ -stand. for 3 ydroge ”Hﬁm’ ﬂi I”Ial
cursorg t

idic

a radlcal

hilic . :CE;

ts

GM& ni-c aC|d boronlc_* © - .acid or tetrazole and/or R ™
ounds according to claiml or 2, in which A

staQ%s for [err] (<
and |-ndependenfly of e%b%‘b? ?r§taﬁdcﬂmpoandesb€rthadu@ﬂeréu Forf
process for the production of a. conpo nd accordlng to any of clalns I

aﬁdh%g pis required a- dibrom compound of the genera
ichi's. reacted with a-conpound of the general f ormy
R stands for an aliphatic-r&@ical af 5 l{ﬁand

sfands vwhAlc R ﬂl@é Jppéﬂycgtlo%tfgd the resu

general for
X s ands or an scidic radloal and

ul
oaB,

“21in aH

153
la .0
S for '

A and B 1ndependently of eaoh other stand for 2
-_lipophzllc radlcal, er one of A and B csn.stsnd

. for a hydroqen atom,

or salts thereof, or pharmaoeutically acoeptable blopre-

oursors thereof.

.

2. - Compounds accordzng to olazm 1, in uhleh.x stands -

- for a radical of phosphon;c acid, sulphonlc acid, boron;c
' acid or tetrazole, and/or R stands for CeH, ..
3. - Compounds accord;ng to claim 1 or g 1gn which A
and B- rndependently of eaoh other stsnd for an ester
radical. R BRI ' ) oo
4. A pracess for the produot;on of a compound according

. 20

25.

30

“to any of" claims 1 to 3, in which (witthavingthe samemeaning
'as:nlclaﬂn].or'z:hxa11<x£ws) '

_(a) if a compound of formula (I) in uhish X stands for “
a phosphonic acid radical is required B '
a dlbromo compound of the general formuls :
. BnrR-Bn. L 2 S > SRS
in which Coe S F;{}
is reacted w;th a- compound of the general formula }
- . o . 0 _ - R
Cwead e
in wh;ch | | - '(IE) o
Ré.stands For an alkyl _group,
M stands for an alkali metal cation,
snd the resultlng compound of the general formula
. (R'O)Z?-R-Br (Iv)

Sr e wmcee——— . PR . ’
. ) .o . B
0




-13» |s—hea%ed—M+Lh dIELQ¥L acetanm.donmalonate. and the resultlng T
. sgondensa duct of the general fornmula [err] 5 IS subjected to T
car box“!mmj ’B M a' conpound according to the present invention t hew .
- if a conpound of fornula (1) in which X'stands
-a sulphonrc acld radlcal is required, 10 - a. conpound of .the
eneral fornula [err] =13 = (M) in mhrch R has the
abovenenti oned neaning, is reacted with hydrogen sul phide, to give a
“conpound of; ¢t e anerai thodputhyleatktanidobhlondtie) dhenthe reacted mnth‘
brom ne to give a conpound accordin he se I -nv t-|on the -
general foﬁﬂﬂ%%ﬁ%QQ?P ndenfﬁ lopfngdgﬁ%oﬂﬁpgﬁ:fQﬁ?ﬁﬁ%.(r? WH hich X

stands for a: tetrazolyl radical is required. a conpound oF the general

formula [err] | ' ; - | (COGCZHS?z
o .n . - . )
(R'n)PRc . , L)
.\‘:o oH.
kﬂﬁ CH}:..
o
5'. is_§quected to decarboxylation, to give a cempoﬁnd-

" according to the present invention the genefal.forhula

0 CGOH e )
(HO) P-R- cn . (1a), er
- -_tz |

(b) if a compound ofifcrmula;(I)-in which X stands far
a sulphgonic acid radical is required, o
.10 - a compound of the general formula - PR

sr-R-cH 7 B v

"in which R has the abovementioned meaning, is reacted
‘with hydrogen sulphlde to give a compound of the general
formula
| NHg : L
HS-R-CH 7 - (VIL)

B \\\EUUH

.which is then heated to glve a compound of the general

15

formula : :
/// NHZ
S R CcH - (VIII)
'\\\scnua o
- )/"NHZ
$ —— R——CH g
\\\.cuun-



uﬁ reacted-mnth sodlun1a24de t-o-gkve a- conpound accor di n
resent. invention ef the general fornula [err] (M]“““luzlm for X
}ﬁula (1) in which X stands for a-:boronic aci red,
.conpound of -the general fornula 15 - R - Br.

: {TX) in which R has the abovenentloned meani ng, IS reacted with a
trlalkyl borate of the general fornula.{e¢¢]- : ' (X)) in
which R represents. an al kyl group, to give a. conpound 20 of the general'
forrula [err] uh1chXhhﬁanaﬂre&ctﬁﬁnthhuhtmmvmehta give a cempound o
di.et hyl acet am donal ts epner 15 [err]-
in which R reSFgggﬁggbcéﬁdﬁﬁgl en|ﬁﬂﬁ%ﬁ€§%ﬂ ?g g#veagﬂggﬁgéund
according to. fhempl@sent |nvent|on of the general fornula [err] and the -
product of reaction.variant a), b)-, c) or d)cgfuformula (la),. (Ib), (lc)
or (ld), respectively is, before or after-g€paration of the (-)-D-isoner,

converted into a correspondlng CH® cw/whi ch t'he am no grqgn,ﬁp oand/or'
carboxyllc acid group carry a l'i po |I|c ghqyp and.’
) : _ _ NH

5 (c) if a compound of formula (1) in whxch X stands far a

tetrazolyl radical is required

a cOﬂpound of the generel Fornula
~ _~NHCOCH., = . o
CNfR-C-’//’ g - IX)

' is reacted with sodium azide to give a coﬁpoﬁnd according
- .10  to the present invention of the general formula

- NH, -
h —R - cHe - (Ic), ox-
7 R \\CDUH

- (d) 1F a compound for formula (I‘ in which X stanus for
a baoronic acid radical is requ1red

a compound of the general formula

15 | MgBr - R - Br . (X)
' in uhlch R has the abovenentloned meanlng, is reacted w;th_
a trlalxyl bovate of the general formula -
(R'0)5 ; BN ¢ 9.

. in whlch R! represenus an alkyl group, . eo give a compound
20 of the general formula S

(R'0),B-R-B . (XID)
which is. then reacted wzth a dlethylacetanldomalonate and
the product of the general Formula '



,yif desired,.is CO ed into a salt thereof." 5. A process’ 4

igkor/di ng g Iﬂ’m’m’n Wmch R stands for an et hyI group. 6. A process\"/ .
cof di ng E H g In which 15 [err] stands for- a sodi.um.cation. ™ ¢ .

7.7A process a%cdrdmngs «any of clainms 4a), 5 and 6 in which the conpound '

of 4f ormul'a (1V) -is heated with diethyl acetg51donalonate in ethanol. 8. A
process - accordlng to any of claims 4a) and 5 to 20 ‘[err] which the

decar boxyl ation is carrleﬂ oy%3u3|ng bOlLlOQOb&QH$¢3I0r|c AXTATOr R
|odotr|nethyIS|Iane 9. A proOcess accﬁﬁﬂhng to“cfafm 4d), in which the - ™
trial kyl borate is.triethyl borate: A conpound. according to cIa|n11 L

~whenever produtadwBichbR"t keppesenss Gﬂ-éﬁg,of clainms 4 to 9. ‘11. A
conpound accor (kngnka ﬁ?&rﬁ&y&ké‘%ﬁ gile 3 éeﬂpéﬁnd EBEotasng" thhe

~treatnment of diseases o nervous -syst

- '12. A phar niBeuPFEERNEoAPYSNELER 98nﬁhPsSﬁ§e§aéo§BEBﬁaaBO accordlng to
any of clabnms-1 to 3 aan@Q Bn_agancHre GOOH a pharmaceutical carrier or -
ex0|p|ent . _ N - ' (Id), - -t
_ ' : : i S ' '

'_-and ‘the product of reaction variant a), b), c) or d) of
-fbrmula (Ia),. (Ib), (Ic) or (Id), respectively, is,
tbefore or after separation of the (= )-D—isomer, converted

i into a corresponding compound in which the amino group

10 "and/or carboxylic acid group carry a lipophilic group and .
- also, if desired,.is converted into a salt thereof.’
. 5. A process according to claim 4a), in which R' stands -
for -an ethyl group. :
6. A process according to claim 4a) or 5, in which
15 M0 stands for a sodium cation. '
7. A process according to any - of claims 4a), 5. and 6
in which the compound of formula (IV) is heated with
diethyl acetamidomalonate in ethanol.
8. A process according to any of claims 4a) and 5 to
20 . 70in which the decarboxylation 1is carried out using
boiling. hydrochloric acid or iodotrimethylsilane.
9. A process according to claim 44), in which the
trialkyl borate is triethyl borate.
10. A compound according to claim 1, whenever-produced
.25 by the process of any of claims 4 to 9.
. 11. A compound according to any of claims 1 to 3 and
10, for use in the treatment of diseases of the central
nervous system. = - - _ e '1
12. A pharmaceutical composition comprising a compound .
30 according to any of ¢laims 1 to 3 and 10 in admixture
with a pharmaceutical carrier or excipient.




