1 - NEW AM NOACI D | SOVERS, THEI R PRODUCTI ON AND THEI R MEDI CI
sent invention relates to certain new i somers which have- usﬁkp@ﬁahﬁq
t{n atment of diseases of the central nervous systemand to processes for
t hegir production. According to the present invention we provide, a. 5
ar maceuti cal conposition containing &sian active ingredient a corrpouner
which is the (-)-D-isonmer of a conpound of the general formula X-R CH COOH
(1) 2 in which R stands f ONEWAAMENGACIRt ISOMERS!] CHEIRPREDICTAONNS, which may 10
be optionally substituted, and X ANXITHEIR mmmmm of hosphonl c acid,
- sul phonic acid, boronic aC|a or tetrazole, a salt thereof, or a
bi opr ecur sor t her®ef Pmeaﬁrﬁlmtmlﬁféspﬁalcﬁm new |isgpersenbichns
herei nafter wigbi idin @le thedthént maaesaﬂuaw&eﬁ&at heRvouBi gfstes bot h

sterile and |soton| C Wth P % The active conpounds
show a very & kR PTIEEFIHS P ?é'ases of the central nervous

system When so. mmwwmcmmmlmm ae g. parenterally.

The acti ¥e COWOW %’aﬁ%& %‘gﬁ&h whi ch
has partlcul ar siqgnitrcance |n resear |seases of e central _

ner vous syst%mdemhnmrﬂﬂ?nf-dr@simﬁ@nﬁl gonpauad ol B ggnenal
under st andi ng ;4 he action of certain conpounds produced by the body on
the central nervous system (CNS) of veg’;fb a ammel s. Certain receptors
in the CNS are excited by am no acids i ves thereof. The¢gk
excitors cause neuronal .

in which R Stands for an aliphatic radical of 5 C atoms, which may

10 be opticnally substimbed and X stands for a radical of phosphonic
acid, sulphonic acid, boronic acid or tetrazole, or a salt therecof,
or a bioprecursor thereof,in admixture with a phamaceutical diluent
(as m defined), or in the form of an aqueous solution
which is both sterile and isotonic with blood plasma.

15 . The active compounds show a very marked action in combating
diseases of the central nervous system. When so used, the compounds
can be administered, e.g. parenterally. '

The active campounds can be adnﬁ.nistered by intracerebral
injection, which has particular significance in research into

20 diseases of the central nervous system. There is much interest
currently in developing an understanding of the action of certain
compounds produced by the body on the central nervous system (CNS)
of vertebrate mammals. Certain receptors in the CNS are excited by
anino acids or derivatives thereof. These excitors cause neurcnal

25 degeneration and are believed to be responsible for example for
Hmntington's Chorea disease. Current research is directed at

~identifying antagonists which block the receptors against excitors.
A problem, however, is in determining which receptors are blocked
by which antagonists. We have now surprisingly found that

30 (-)-D-amino phosphonoheptanoic acid is a blocker of ibotenic
acid-excited receptors but not a blocker of



:25 -degener ati on and are beI [ eved to- be respon5| bl e for exanpl e ‘for QO :
Huntington's- Chorea di sease. CQurrent résearch is direct ed at identifyi ng - '
ant-agoni sts whi ch bl ock the receptors agai.nst exci. tors. A probl em hewever, =
~1's in~determ ning which receptors are blo ked by whi ch ant agoni sts. "W have o
now»,s_ufrprl Si ngly found that 30  (-)- D- anfno phosphonohept.anm cacid is a
‘bl ocker: of i-bdadmine aa:uldeaxci’eeldreeepptoerut Thdls. aokﬂprmkat b . -2-.

- Kainic. aci d- ex P, hj o. of _great
Al e i n s ; SsHbESEERELS o NepelTRAA 1h ERY FeReAR 2ol aoheths
recept or's whil @f &l Giingi m@tanid aﬂedteetcn.eedprelcem tuth:bkeaa.eaﬁhmg
by 5--candidat g UL £d SexdDEedChb ¥E gD n f e
“invention show cor?Im der a eééeaeeriact})eo% fgggﬁ%g, go%r %J@dﬁgﬁ BY, acem c.
mixture. AR ho&'@(\"dé'-%ﬁaim ‘P‘F%ﬁ%ﬁee in.activity m-ght be expect ed .
bet ween -i sorers, it Iﬁaé%'(‘Q)I-DaEOﬁQBﬁﬁHBd%fOfthEhg;r@ ty h@&f‘t@?ﬁ?&n -
shoul d show suc mar ke oved action, i n conbat| g di seases o
houl d sh K d& rrg‘6 d gst é nmbat
“central nervou# gllsa}'stcé?HSI %*%b EYBREBRpBAKATLEY. than @ @nrrespanding -~ - |
represent a Si gaiclemia tmixbure butAlmhbughhe éé?ﬁﬁlﬁf di%e\ﬂerfé&fpi’ﬁlnﬂétiﬂtr
available to t I RIS err]-.or Jerg o
present i nvent ?‘or&%rﬁ ﬁéecfé%%sb?g&%%gc rPer%&%Fd’dﬁRﬁ%%ﬁanSf that.
'corrpounds d-fotl‘?@m ¢f|\/@mmmaent :anentlon ~should show such a.
 markedly mproved act:Lon :.n comba.t:l.ng dJ.sea.ses of the.
-."'.central nervous system. . Th “n%’#é. compounds. of the
R "1nventlon thus represent a s:.gn:.f:.cant contrz.butlon to _
- the: range of act:Lve compounds ave.:.lable to the pharmae:r.st- .
5  o Preferably R is 05H10 .or C5H8 .- o
: . The present 1nventlon further relates to processes -
 for the productlon of compounds of the present :anent:.on,.-_ o
| ) ~in Whlch .
S - (a) ig a compound of formula (I) in wh:.oh x Stands for -
o -'_'20_': a phospnonlc acld ra.d:.cal is ‘required,
' . a dloromo compound of he general fo*nmla
o Br-R-Br Lo (II)

.' in vah:.ch 'R has the abovenent:l.oned mean:.ng, _

1s reacted vuth a compgund of the general formula. ;
R (R'o> LA o
'.’1n wh::.ch R : R :
' | R? s'..arvd:. IOI‘ an al.c.;l r*oup, orefe*abl eh .e.thyl'
_-group, and o . ' -
| u® stands for ‘an a.lkall meta.l cat:r.on, preferably a
- 30 SRR sod;\.un CaulO'l, ' ' _ : _
o __-_and the result:.ng compoxomd of the general formule.

<RFQ):?+nfnr.z- " .;f:..” ()




|%h~(a) if a conpound of fornula (I) in whch X stands for 20 a -
ronlc aci d radlcal IS reqU|red a-di bi ono conpound of “the general
a Br-RBr . o (II) in which, Rhas the .= - co
: abdyenentroned neanrng,'rs reacted wi th ‘a compound of 'the génerat fornula o

25 ' B R (III)[err]lnwh\gJa

R stands for an aIkyI group preferably an ethyl . group, and M. st ands: ﬁﬁr. L
‘an al kal-i-met af Cﬁéé@ P 0, Sodi.um cat and the . - . o
8 ?d é?&?&?gbgyfxﬁ thapg} g‘§1q, iﬁqgﬁamido-»;“-c'-'

resul ti ng conpound nera ) Wi
preferab|y,,pg*%@mgg, amptﬁhg.genyﬂtiagecanﬂdoaatabunwmoduuuiﬁhethe '

resul ting co ﬁélOﬂoﬁﬁQﬂgct of the general fornul-a.[err]. . e
(VM) 5 is subjected to decarboxylatlon preferably in b0|Ing hydrochlorlc fl
~acid, or, especially,. usrng |odotr|nethyl srtﬁﬁéﬂcbﬂsdhye a conpound
'accordrng to the present R F g
(R'D) SP-R- -C s ~N Sy
S NHC‘__"[:H:"_'
'5':t _is subjected to decarboxylatron, preferably in balling _

w'.hydrochloric acid, or, especlally,'031ng iodotrinethyl
_1silane, to glve a compound according to the present
'=invention oF the general formula

__ o . foon
L (Ho) P R i” R :l(..Ia)...o'r'

. (b). 1F a compound of Formula (1) 1n whlch X st1nds for."
‘a sulphonlc acid radzcal 1s requrred '

a compound of the general formula o

2._.
’ 'BrRCH/

cv;»z
| . COOH . o
15__ An wh;ch R has the abovementronsd meanrng, rs reacted Wlth

-nsodlum hydrosulphide,.to give a compound of the general
tformula I o ' ' L

f 'VLT.f B MH: wffﬂf.' 3
\\\CUUH

e j.f:Which is then heated to glve 8. compound of the general
gg - .- formula ' P :

'-';c-fv:_n o

. .



|nvent|on of ‘the general fornula 0 - . - Jerr]

~(la),.or b) - Cif oa conpound of fornula* (I) n which X stands for a-

.§ulphon|c aC|d radi cal I's reqU|red a conpound of -the general fornula-: .

: [err}w~.- L ) (W) 15. = #n-whi ch R-'has -t he .abovenenti oned
rear , s reacted mnth sodlunthydrosulphlde , to give a coenpound of the
generafNJormula [err] = = o (VII) ‘which is then heated to~ .
gi ve a compound of 'the general-. 20 fornula o -4-NHerr] P
(VL) - whi-c PN hen is reacted ‘With bromine to gife a conpound . accordlng to:

'fthe present i Ve er—aiut he generag__LQLnuhg err] ' Qﬁ fg 5
c). - if a compound of. formul-a. (1) ith whi ch X gt ands: for -a tetrazo I
cradical is required, a conpound.of -§he generatﬁﬁﬁ la [err]

(IX) is reacted with sodlun1a2|de tq give a conp accordlng 10 ' to'the .

‘present-.i nvention of the general- fodmula [err] (Ic) or (d)tt'l

1f a conpound of fOrnuta-(l) in mhl h X stands
S e , S——-R-—-CH o
o . - COOH
whlch then is reacted with bromzne to glve a compound
_ accord;ng to the present lnventlon of the general formula
o CBUH

H03S ZR-CH :::j 'i" .- f:. | (Tb)? or
R | S YNy | o
50 (e) iF a compound of formula (I) in whlch X stands for
- tetrazolyl rad:.cal is requ:tred '

_ e a compound of the general’ Formula"
T NHCOCH

IR ,_//// 3
“:_CN R-C ”
\\\\(cuoczus)z .:f:--“

. is. reacted WIth sodlum 321de to glve a compound accordlng
40 *to the present 1nventlon of the general formula

o ;.-(tx)

| ,_*p.;“j_ EEREEE o u""- j\\C-——-R-——-CH:::' i (Ic), or
- L - J; _d" o CGOH

| ”f':(d) 1f a compound of formula (I) in Whlch x stands for
l.!a boronlc acid radical is requ1red o ' o
B .- compound of the general formula

in’ whzch R has the abovementioned meanlng, is reacted wlth
-a trlalkyl borate, especzally trlethyl borate, of the

.- ew ne . me e -



' c aC|d radi cal |s re U|red “a-conpound. of t he general fornula MyBr
”l ’ og: o q (X) 15 |nnRh|ch R has the’ ‘abovenentioned..

d borate, of .
-.neanfng, is reacted mnth a trlalkyl bor&te espeC|aIIy triethyl o,
“thes ™ general . formul - [err] (XI) in which R represehts an_._--

~.al kyl ~grou und of - the general formila 5 - o [err__?,:;
(XIY) ahlcﬁ |%9tﬂ€ﬁ§rgg%®gg%hﬁth a dlethyIacetantdonannate and the prog

- of thg general . fornula [err]: R'g} B. (XIII)ehslégegfhgﬁ%pgeﬁg?aton-
o nt_inv
 Formita forr ‘@"f@“d““gféﬁrte@%"%sm ), ﬁ'ﬁ?&i 5 pobenBivieo o AeRAMAg, |
. and the. prodd%t %hersaaproﬂ fammmdm a), c) or d) of formula (la), (Ib),
. (Ic) 05 1d);, .. respectlvely 'Sy (@? or §¥ q¢ after the sepaga%tgg of - the_
' (-)-D-Tsoner, converted into a salt ﬁhereo reqU|red Anon new .. i
" satts of. tmaﬁﬂi?@elﬁsbhﬁﬂsrsﬁcﬁﬁé priddem dxﬂhhulanetamﬁdemsﬂdﬁhtBahndare :
o phar maceut | caiﬂe' m@@&&bbs ahe B%Vntér‘iﬂ' %fdzéfndi@o”a”t and are preferred '

(R'D) B-R-C- (cooc Ho)y (xzzr)
| -:*.' 'f;f.[tw,'l { NHPCO—CHS | S
. ' is then hydrolysed to nge a- compound accordxng to the. B
_10_“f.present 1nvent10n oF the general formula : o -- oo :
| (HO) B - R -.CH -GooW . gxdyy v
_Nﬂzt e

L in wh;ch R. has ‘the: abovementloned meanlng,

'Jand the product of reaction varlant a), b), c) or d) of
formula (Ia), (Ib), (Ic) or (Id),. respectlvely ls, before

15 :'-or aFter the separatlon of the (- ) D-lsomer, conyerced
1nto a salt thereof: if requlred T
Among the new salts of theL;somers af the present '_.f.,sf"

':1nventlon, those salts that are pharnaceutlcally _
Ptecceptable are partlcularly 1nportant and are preferred
l_zq;_; ' The " new free isomers of the general Formula (1) and
“thelr salts can. be 1nterconverted in. any sultable manner-ll-*
' methods for such 1nterconvers1on are knoun in the art
| | The separatlon of the ( )~ D—lsomer may be carrled _
_ 'ffout by generally known methods, such as" reactlng the “b;”-“-j
.25;5ﬂ;racem1c nlxtu;e with. an optlcally actlve base and - h B
| .!; separating out the salts formed. An approprlate method of
r;separatzon has been found to be reactlng the racemlc o
]'mlxture produced by a. process of the 1nventlon w1th :
: L~ ly31ne, thereby Formlng dlastereomer ; separatzng the
30 . salt. contalnlng the (~)-D- 1soner by crystallx atlon,'
ffolloued by conversxon of the salt, if des;rcd, lnto the _
(- ) D-;somer, as’ a- free acld, or 1nto another salt thereor



& . ¥ ; L LA
20 7 The new free.- |sorrers of the general forrrula (I) and thelr S It[sé .
.can 'he interconverted’in. any. sui.t abt.e ‘manner;. methods for such. Y A
knterconversion are known in the art. The separatlon of -the .(-)- D-i somer -
-may beﬂcarrl ed out by ‘generally known. rretshods such.asreacting the 25
racemgc mxture with an optically active base and separatl ng out the salts’
. formed. "An approprlr thod of ‘separation. has been found to" be reacting
the race i.c mxture, EFOE EEH’-"Eyca'“BPHBQ§s"§th A& tﬁ%mmwﬁt%rjavﬁsne

t her eby. forn1ngadeesaengoanrshes?aaéahtngnbbatlaa areS@hbwﬁﬁ @H?éhsr
e Ssa

(-)-Disomer by crygtal Iléatlanb ol | owed bé 3 grmgn of
desired, into tHE%( 4sPEOFPEEeE:PAMISAT| KBo 5&9&%(#3%% for the’
‘ther eof. Thepsadwetngncoﬁpaunuskuewd cnmpbenﬂeocess variants accordi ng
to the pr sent |nve o] r s_Qr canbe roduced -
processessem mlar: tgi%hggg rggg%grsggggg?’gdug?l BRespE §§ %nﬁ%ﬁnds .
5 . Al thbnpkheceregancanefann pnerbrabpgpodar Bnéd'euﬁ as tH‘@ diluent.
presence. of an jgegs efaﬁeffeaotﬁsett 8 %BscG&LHS“L:F [a chfe”ed%tmt

the reactions.gre, carried out at '
that is. to saa’ ping point t%ﬁ'p'é't‘at EPGVEQB "sed - thak f-sl Itamsray,reﬂct fon . .
qschenes |IIustraﬁﬁlmhet@m@6E5§eﬁeaCC0rdlng to the-present invention: () . -
lLerr : I
[ ] 10 ..~ The following reaction schemes J.llustrate tha pracessas.' :
: according to the present invent.ion°"' ' '

(a.) Br ~R -OBI‘——> (vz..SO)zP - RBr . _0__ : — > o
| (czn o)zr-R-c-nacoca3-—-;;>.(HQ)Z_E;R_CHCOOH.-*--
| (COOCZHS)z T

NaSH

) .Br'-n.-CH,-'C_Oo_n NaSH o :»isﬁcacdoét _—
Ma o ﬁ R I
ﬁ-Nﬁz S L
DT L ... coomE.
E  -§15—-—-R--—-CHCOOH R [ |
s———-n-———-cscoon 3_3;,5h____1? rnt .
CMHy
(c) ‘_ ¢N-R—C—NHC0;H3 — B - ﬁ\\ L _M-r-z
T l ¥ | o “.H C~-RR - cn
(cooc, 5’ - Ne—n . cooa




“\ {err] (¢) Tlerr]. (d) [err] R in reactron varrants(a) (b) (c)
{ (Jd) having the neanrng grven prevrously The isonmers which. are actrve
punds of the present. -i nvent.i on have use in 5 't he- treatnent of . .
3 Zases’ of the central nervous system: partrcularly Alzherner -S drsease\
" and al so "Hunti ngtons. di.sease-and cer taisnf orns of - eprlepsy "As i ndi cat €L

*..above-the invention:also relates to .the conpounds of .the.i'Avention for dSe f'

I'n human. an 0 ne intie ng di seases of the central
nervous sysﬁe f%%iéﬁﬁkﬁe pﬁﬁ?ﬁacguﬁseab di PuBnBr mears?a solid,
l.i quefi-ed gas or- | iqui d and mhere the tiquid is a solvent it nust erther
 be: surfactant contarnrng or. have a- hrgh ol écul ar merght (" hVﬁg nnlecular:

“wei ght " Cin tlsA @@extﬂneaﬁrﬁgNH-ﬁéhgﬁg alovEHO3OB 2R-Jhe - |nventron--i:_
a'alsg provrdes a. nedrgggent in thecbgbnhogzcapsules or. npuleéoogr othermnsenzu

'.:rn.dosage u%‘ig(reaction variants (a), (b) (c) and . (d) having the
| _ meaning given pﬁg&ﬁg&i}ZAd«.eompmmds'“"i ' S
. The isomersLof the - present 1nvention have use 1n
5 the treatment of diseases of the central nervous S
RE system, particularly Alzheimer S disease and also
B Huntlngtons disease and certain forms of epilepsy. n;
As indicated above the 1nvention also relates'to
the compounds of the 1nvention for use 1n human and

10 veterinary medicine in treating diseases of the central
o nervous: system.‘ ' ' :

15

_As used hereln "pharmaceutical diluent" means
- a SOlld liquefied gas or liquid and where the liquid
rris a solvent it must either be. surfactant-containlng or'
have a high molecular weight ("high molecular weight"
'.;20 1n thls context meanlng a welght above 150)

25 \bes

The 1nvention also prov1des a medlcament ‘in the._x'

- form of capsules or ampules, or otherw1se 1n dosage _—
- unit form. S e



‘-7a- The term " edi carrent used in-this specification. means that the
-acti- v(e corrpound i s in’portions which are phyS| cally discrete' and coherent

'_and are suitable for medical adninistration. -Wen that medicanment is in.5 _

"dosage~unit -fornt it is. nade up in associ ation-w-th a' carrier and/or-
encl ased Wi thin an envel ope -as separ ate: ?IQII.S sui table. for medical '
;adm ni stration, which nits indi Vi dual |y provide = - -8--the.daily dose" or
ca. HU|tIp| e or fraction thereof: Naturally the sizeé of the dosage un|t _
~corresponds . di rect! Yheo tebf 'hequeafEnof usedaiki this repécaificaion
“phar maceutical _conpo t|on according to nve ma f,or exarrple R
take the form B'Fagﬁs% ﬁ'§| 3H§ agﬁgv?l Sﬂ@péﬂﬁdeﬁlg 0%‘2}%#)@?%9 ‘i ve.
ol ngrech ent in aoecphysicaligndagoeets dndueuhsreﬁhearMaamMﬁame S
comosi Lhons Wit ptgcad! 4hsh A3 <BRACEGH! ST #on CRla b U dud 1 <4 i uents_;

(with, . of course ave-nent i oned excl-usion o actant-free
sol'vent s, Snot. Beosgesi yrikofesnl'al tuds ghede cvR ekl s3ssoRIpOR orildnt s,

.di ssolvi ng agent %a&-‘i‘de@”&hal/i)kweéﬁclagegl {,iehgpgagﬂgléﬁv@iow kasjléégfa}tasteare
,vvat er _ et hyI _aI unlte su:ﬁ: B&Op¥‘ora| Caica.l administration whlch units '
1nd1v1dua11y provide S e |



| carbonate,' et hyI acetate, benzyl al cohol , benzyl 15 bFnz??gcra
yl ene -gl- yco’l ‘1, 3-butyl ene glycol’, dinethyl- formam fle ho: S |

pl.e ground. nut oil), gltycerol, tetrahydrofurfurylla coho tUres

polfyét hyl ene gl ycol s and.. fatty aci d egters of- sorbito olr m>r<]S oS oo d"-"'?
t hereof . For..parenteral  adm ni stratlon ‘sol-utions .and enul si o g:g/

-. . be sterile, tﬁi&j déilﬁ%@@rbftgcxﬁﬁigiﬁﬁécow g?%ﬁgggﬁtnggsﬁggrfnThm@allY

. pharmaceut i, co 0Si t I-ons whi are-suspen

T+ odiluents. suc Kt Haeydosagehenit propyespengsydikectiyl aeetaed i ve

hyl ene.-sor bi te and

| fmqmmd tofl iedsidFinisgbaplohs, pol yoxyethy | o

' -28?8??%2 25 rsla ' m crocr alline cellul ose, -alum ni um. : f The"

" et ahydrOX| de ls)‘%’rﬁ (#ﬁ %%Jir"%? ﬁg%amwmxm tdet here;)al The . .
" phar nac8ut | vecm:rm ma;onsfmcoexahpme.t otike tHY ef@rrﬁ‘noﬁeﬁﬂs?% 1%?:'% v

.~ _ ]:::)g;)nogl tll E)g %n Eéa%@tﬁ’ﬁ‘g# e%%n‘gb%b%/?%ﬁl g m;eahenns accordi n.g_j.

" to the i nveﬁﬂ“&ﬁ’uﬁ ﬁrammasuememmw. of - the i nventi on, can al so

STUL Sy b PR AL w15 AL SRl s
- plurality of H{ao"ﬁ\,@w" e can g[orh\g]lmdxggid)fdrlm&smmimﬁdoﬂbéoﬁrsa, ,
. of the pres@ tion.  'But: - -
rel ati omOt othbeapb&eﬂ‘mmﬂﬂo@féd gy&q,%fd;pfb% (gurtfaecﬁneéef'ree “Q’S vents, -
o ‘not~ beJ.ng hJ.gh molecular wezght solvents) such as:- solvents,.'
' dissolving agents and emuls:.f:.ers, spec:.f:.c examples of |
'such dJ.luents are water, ethyl alcohol, 1sopropyl alcohol,
_ _'ethyl carbonate, ethyl acetate, benzyl alcohol, benzy.‘L :
' _15_ ~ benzoate, " propylene glycol, 1, 3- butylene glycol, da.methyl
) formam:.de, OJ.].S (for example ground nut o:.l) ;- glycerol, o
' tetrahydrofurfuryl alcohol, polyethylene glycols and fatty
ac:.u esters of sorb:.tol or mz.xtures thereof. ' : '
. For parenteral adm:.nistratzon, solutlons and emulsz.ons
20 .'should be sterile, and, if appropriate, isotonic with blood plasma.
R 'I'he pharmaceut:.cal compos:.t:.ons whz.ch are suspens:.ons -_
" can. conta:l.n lJ.un.d d:.luents such as water, ethyl alcohol,
"propylene glycol, surface—actlve agents (e.g. ethoxylated _
-isostearyl alcohols, polyoxyethylene sorb:.te and sorb:.tane

25" -esters), m:.crocrystall:.ne cellulose, alum:.m.um metahydrox:.de, L

-bentonlte, ‘agar—agar  and tragacanth or mrxtures thereof.__

a The pharmaceutzcal comp051tzons accordlng to the L

";1nventlon generally contaln from 0 1 to 99% oE,*he actxve-; -
_:lngredlent by wexght of the total compos1tlon.- _

”[_30] ' Pharmaceutzcal compos;tions and medlcaments accordlng .

i”to the 1nventlon, in addltlon to a compound of tne znventlon, _,

. can also contazn other pharmaceutlcally actlve compounds.

. ’I'hey may also contaJ.n a plurallty of compounds of the
' 1nventlon. ' ' 3 o

':'35'_ s Dz.luents in the med:.caments of the present .:.nvent:.on

Tt emm——— ——y e e san L



.such nedlcanents nay also |nclude as the sole diluent solvents whi ch
not nlgh nol ecul ar” wei ght “sol vents, .5 The shape or packaging for.
wedi.cal admi ni stration normal l'y produces the: discrete coherent portlons
‘constfTu- . ting the nedi canent .according to.the invention and may- be, for
exanpe: capsules and anpoules ‘The producti'on of .t he above- nentloned
-pharmaceutical 10 conp03|t|ons and medi ganents i's carried out .-
convent|onally, for’ ‘exanpl e by ni xi ng t-He actlve lngredlent(s) W th the

; d,_if:appropria then'thlhi
Form g the ol MR TR LR IBRNS LR 4y, kLA ZREREPEOLE, (12"
"Thi s -inventi on Bhanmase Wrisaldeompes icdmpsunds tbe phesentenhvention. usButn
fconbatlng ('ndsﬂaﬂﬂmdﬁlﬁﬂﬁgﬂﬂgnma@eEHQB QB@lﬁﬂéeagf%hg' §§§e§195eh

central ‘nérvous systemin human and non-human I's enV|sgged that_
these active cdﬁﬁﬁ@ﬂﬁ§ WHHChQG‘epP@FeP&EhymBéeﬁaﬁﬁﬁlH?égbﬁ paiventsal |y

(for exanplse int ramuwswalper oy, ph&ﬁch@ﬁ@@l E@BGHEHXcaEUQBMEHEEEk'ﬁtYoﬁnd
i ons and nedicanents . are

a-. venousl err har tlca
_Lﬂéiefore thoséﬁa adt pF%%u éFFGﬁtgungﬁ§eQS PPLFAARE gPRstitu-
'.adn1n|strat|ont1ned¢hm medapamanmnabherd&hbodoothehenVQMEﬂbhOQndSmay be, .
-pr ef erably pareg&erglmﬁ%@lnbégggﬁbgnanﬁo?ﬁﬁghg ghere al ternati ve net hods . ofe
adm.ni stration are fou ropria

_ °FPs a sinple matter for the
- skil'l ed worker to EW@p@F@dﬁﬁaﬂﬁac@ﬁttbalabonposentonsedrpB@rmaedutamants s

.apprOprlataci0cbh@bs&kh@h%ahhdeméﬁﬂbaméhE@thQ”carrled out conventionally,
: for example, by mlxlng the ‘active- lngredlent(s) with the
1'“”d11uent(s) to form a pharmaceutlcal comp051tlon and, if
rapproprlate, ‘then: formlng the com9031tlon 1nto the separate'
-:oportxons of the medlcament. C _
-15f - Thzs 1nventlon further prov1des the compounds of the_
_'1nventlon for use. ‘in’ combatlng (1nclud1ng preventlon,
' rellef and cure of) dlseases of the central nervous system
. in human and non—human anlmals.,;' ' L
_ It is env15aged that these actlve compounds will - .
i Zoi”preferably be. admlnlstered parenterally (for example lntra—'f
-_muscularly, 1ntraper1toneally, subcutaneously and 1ntra- '
venously)._: R _ : :
Preferred pharmaceut1cal comp031taons and medlcaments
'are therefore those adapted for admlnlstratlon such as

.25 parenteral admznlstratlon. Admlnlstratlon in the method of S

"ﬁthe 1nVent10n is preferably parenteral admlnlstratlon. _
o _However, where alternatlve methods Of admlnlstratlont
fuare found to be approprlate, it:is a 51mple matter for ‘the
'skllled worker to prepare pharmaceutlcal compositions or -
.30 fmedlcaments approprlate to that alternatlve admlnlstratlon
7route. . _ , '_ : -
.' The present lnventlon also comprlses pharmaceutlcally
nacceptable bloprecursors of the actlve compounds of -
~ the present 1nventron. o _ o
35 f For the purposes of. thls specxflcatlon the term



' out.e The present |nvent| on al so. corrprl ses phar maceutlcal | y accept abl e o
b'oprecursors of the active-conpounds of the present inveniion. .35 For
\_§ heé*pur poses: of this. speC|f|cat|on thel@erm - -10- phar maceutical | y

_Accept abl e bi oprecursors' of an- acti-ve corrpound of:-the i.nvention means a.
- conpound havfpgaam@oemnnnaﬂly(ncneptableszepteéunsotse ofil ave aRAIRAM NG

. btrt whi ch £ rat o) or .5 ‘human belng
s coni/grtggelsrr?gﬁl‘ilgﬁzaﬁ% W%{%éﬁ ‘ggﬁ%t?%"%ﬁﬁ%’gﬁnﬂ VHRE ol | owi ng
Exanpl es. ||laesveﬁeseilﬁqnmniafdwf eﬂ?&ﬁcﬁlmmltheoachmvescompoﬁhdPhut

present i nveghiigh nevaBld ), (i onfiﬁﬁfﬁﬁi trffion to an. anlma} or -

(-)2- an1no 7- phosphonoheptan0|c -aci-d ronopant an

i et hyl - 52 br ofBP8Rt Bfd Ngh dspeanyardied Eeﬁhﬁ'lpihmhhebmy &psdhleved in -

B anhydr ous- dla&hibeléomﬁﬁvﬁa and -an equlnnlar quant.i-ty of. 'sodi um added in-

ff_stlrred f.or

snal'|l" pieces ove erlod Of drogen being given off during .
“- this reaction. [EBﬁr I% \[13313(%4& ﬁly ’gqiﬁﬁ%n% Predeshe faer £he -
di ssol ved i npnodytdltclmr d:femylz.sﬁrm ,of el phesseei ﬁﬂ%éﬂ{:‘ioﬂf di et hyl-
phOSphIte adgggi i% a suspenSJQn 20 mnth stlrrlng The nlxture was. -

. then - .
10 (a) Syntheszs of (- )2—amlno-7-phosphonoheptanolc ac;d a

1 5-d1bromop=ntane~—-—-%> dlethyl-s-bromopentane phosphate
| _:Br cH (caz)3cnzsr + Na 9(062H5 ) —->Brca (CHp) 5CH,2 (CC5H; )2 e

. _',,: Dlethyl phosphzte was dlssolved in anhydrous dlethyl .
-15 ether, and an equlmolar quantzty of sodlum added 1n small
~pleces over a perzod of X hr, hydrogen bezng glven off -

‘during thls reactzon.“ Four mole equlvalents of 1, S-dlbromo- _:?'

"pentane were dlssolved in anhydrous dlethyl ether, and the k
o sodlum salt of dlethyl phosphlte added, as a suspén51on,

- 20 wzth stlrrlng. ‘The mlxture was stlrred for 36" hours, then.
7refluxed for 2 hours, durlng thlS process, the fine
preclpltate of NaBr flocculated, and was letered off

'fThe ether was evaporated off o leave a colourless lquld-
.1Excess dlbromopentane was dlstllled of£f at 1 mm -Hg, to- o
'"::25 - leave a colourless oil whlch was. taken up in 50/50 petroleum -
' _Qether/ether and columned -on Kleselgel 60 in 50/50 petroleum
. ether/ether. The fxrst fraction contalned unreacted
"dlethyl phosphxte- the product came off 1n pure dlethyl

--i;o (b) Dlethyl-s-bromopentane phosphonate-—-§>acetamzco o
‘adduct X3 R
(c 0)2 g -CH (cnz) CH Br + Na C(coin:)2 D e
me T c—ca3‘ L
tc H50)2P CH, [CH 34_ C(CUzct) L
o, =e-cH

ceserses . . - - -~




réfluxed for 2 hour s, durlng this process, the fine preC| pltate of NaRr -
f1 occul at ed, and was filtered off. The ether was evaporated of f . to Ieav
_'eol ourl ess | qui d. Excess di brombpent ane ‘was distilled “off at 1 nm Hg .-
lxfave a .col.ourl ess oi'l which was taken up in 50/50 pefroteum .

-'et herét her ‘and col urmed. on Ki esel gel 60 - 1% 50/ 50 petrol eum et-her/ et her .

The first fractlonfﬁgntal f&gggg g§§%ﬁ§¥¥ gﬁggéte %Qe .product cane_hpjﬁ
of f. i n_pure-di et hyl Ak pRSspMAFate ,“7
M| ertr] aget alm dPzephmed [byrdisso]wfngOsloﬂﬁumaihsgglsllljiighﬁygxgelsshof Xectggs]_ Of _ L
~acét am domal on

et hyl - al cohol 'agfcc? l)l%:ﬁ n%)ﬁéangéggﬁ@m?'g gﬁﬁﬁ%?@f/ 'I’aﬁg}ekgy?f d"% E’ ‘i o
~acet ani‘domal oneﬁ@ta miJenate nasThefminburenwas refluxbdowntddl aur at'| on .
indi cated tshe fpidyp 'égléura@foﬁoﬂd'ﬂ§@+d thé- hf?fghggloﬂ‘l 8Eh§ée\'\%§g% g

evapor at ed of f “at_ 80[ err I n vacuo é E o
al cohol ‘'was . rerﬁiﬂe"d by & &%@W%@llV%ﬁl%ﬁPWQm rQ ﬁoabeﬁé"ct,oilreave

a tan solid. V&wﬂlwrﬁ\h vesuavsggwsﬂ Hedfe/méﬂnxﬁ% Saﬁolawas

di et hyl. carbonate ad t he dief nD ent ane sp onate was
added, and the r%‘%&iﬁf%‘%ﬁ‘f‘iﬁ@#’f t‘;ﬁﬁ kaluengy. to:
filtered off, dehwehel m\mﬁmevanm ascmtnm ézeme»ae s&sg&udeda&h 'a"r@'m
§¥VU91f ' 10f-toluene, and dlethyl carbonate added. ‘the: dlethyl-s-
s ' 'bromopentane phosphonate ‘was added, and. the mixture refluxed:f“*
“for 3 days.- The resultrng NaBr was filtered off, and the - :
.solvents evaporated to leave a stloky, dark brown syrup. . o
. This was taken up in dlethyl ether and: columned. on Kieselgel o
fjs.:GO. Unreacted sodlum dlethyl acetamldomalonatep and. N |
lf dlethyl-s-bromopentane phosphonate, came Off w1th dlethyl
- .j_ether, and were seoarated by crystalllsatlon of sodlum.;
é,.' . diethyl acetamldo malonate from ether solutlon.rz;The .
' . -Product was eluted off the colunn w1th chloroform, asa e
zbﬂjllght yellow vrscous syrup. ' : S -7:
- te) Acetamldo adduct-—i>{ )2~am1no-7-phosphonoheptanoic
o S Co o : acld :
| “:23@“50_)'2 bli’.-cgz.(.cﬂé"écgz ?(.-c-°23‘:"’2 S |
_ o o .- _ NEH - .+ +HCL
25 %,
_ | 'j.,_ “,- S -.ff””'.t.é?--'-s""
—->H203P cr (cn3) 3cnz‘cn cozn |
| | : NH, _ . o
. The acetamldo adduct was. refluxed together w1th GM -
30. HCl overnlght, the' solutlon was evaporated to. dryness, B
_aand the solid taken up in 5% aqueous ethanol. The free
. aecid was preclpztated by careful addrtron of" propylene oxlde"f-
"and filtered off. " The acid was dlssolved in water and R
. | -passed down on. "Dowex" (Trade Mark) S0 x 8 (H}) ‘colunm. - - The. acid was
E 35';washed with 5 bed volumes of water followed by elution .f~
| ~with. 2M aqueous p"'ldlne. The amlno ac1d contalnlng

L Th s et anm 4 o mermveseyis =



’*%?s taken up in d|ethyl et her and colunned on: Kleselgel 15 60

- Thi:
' ed sodi um.di ethyl acetan1dona|onate ~and di et hyl - 5- bronnpentane

Unk gl

";pho phpnat e, came of f with diethyl ether, and were separated by .

“crys .Illsatlon of “sodi um di et hyl . acetan1do mal onat e from ether solutlon

“"The product.was el uted off the col.um. with: chloroform as a 20 Ilght'gxgj.7'

yel | ow vi scous -syrup. ~(¢) -~ Acetam dg. X duct [err]

([err])2-am.no- 7~ phosphonoheptan0|c acid [err] 25" The'acetan1do adduct Wasl ;I

refluxed togekaet1bhbhw&kh3@va56&ae¥&rabgakynéae SQhatLRe. ﬁ@aa@a?porated .
to. dryness, “and the 8 Ea en- ug 2 5% agueous. et hanol .~ The
was preC|p|t5?86y5§a&§ﬁé? | FLE8; YRGRE ?tB?Bﬁyrene oXide-and filtered off.

ree aC|d ."”‘

~The acid WaS(dDSSRéﬁeduLmomﬁbﬁrZaaﬂlﬂdﬁ$€§hd@pﬁoﬂ@he§pwﬁdlc(aEﬁ@e Nark) 50'3;_

8 I h h 5 bed L
Foll bwetl by of uii oncGREROINE aquaRsEEEEr T AFnEhe AROTRYBLAcra o Bl ni ng

-12- fraétlobSIMEﬁeeevupoeadedsobvddyneswatandandewarmddcfore%rystatI|sed‘s .

* Equinolar quantifies. o g honi ¢ aci _ ne, wWere
*_dlssolved |nmnéPBFeaHH°HﬁFﬁe °f6?°TeF¢TPﬁFahﬂre~; Diethyl ether was

_ 'added carefully, untll a sllght cloudlness appeared in the ?
‘-_solutlon, whlch was left to stand. The phosphonlc acld/

 Lrom vt er/ esbans!  rhd) vBESALY! bOTnSE RaeRkiy 2O RNBROIRRLEGS ARLT

',;10. lys;ne salt was flltered off and dlssolved 1n water.' _
A “Dowex" 50 X 8 column’ was prepared by passed 2M - pyrldlne:
'f down 1t, and washlng w1th water; ‘the ly51ne salt solutlon
was passed down the column and washed through w1th water, '
_ the phosphonlc aczd paSSLng stralght through.- The amine p
15.'ac1d contalnlng fractlons were collected and evaporated to
) dryness,' a solutlon of known concentratzon was ‘then made
'up, and the rotatlon of plane polarlsed llght recorded on
- a "TBL" Automatlc Polarlmeter 143D uSLng a mercury lamp. _
_ :uThe first 1somer to be preclpltated was found to be (- )["'
20 and circular: dlchrOLSm studles 1nd1cated 1t to have the o
D conflguratlon.



60C. - Two vol unes of hot methanol ‘were then added and.the mixture- brought
to Foon1tenperature “Diethyl-ether was added carefully, until a sligh( =
}QIoudlness appeared in . the solutiaon, which was left to stand - The -~ N7 .
“phosphoni ¢ ‘acid/ 10 IyS|ne sal t mas filtered off and dissolved in mater A
- "Dowey’ 50 'x 8 colum was prepared by passed 2M pyridine -down it, “and .
washi-ng with. water, ‘t he - | ysi‘ne salt sot k3 on was passed down ‘'t he col um .and -

~ washed- through gr; the phosphonic acid passing straight through. .
_The anine 15. a%%%ﬁéeﬁéglnlng fractions were collected and evaporated to
T

‘dryness; ‘a_ sol Uy kbhesiknefn brroamiknert T rudphonahep traned cugcidnd the -
rotation of pl ang) pobaépargkoiis SoRlen Wberanils. ML Palari meter

143D US|ng a mercury: lanp. The first -isoner to be precipitated was found to
be (-), 20 .andd%P?@%?aPeQﬁ%mﬁ0|sn1stud|es indicated it to have the D
“configuratign. - 18 0EXAeD! €f 26ty nd deiirs dethyl acetarrldo malonate -

ol o" WTROERLAT s By Gl ST
- acetamido nalon&te(&ﬁé *Brct €6) wi t h The pradudt widrisulsdedandter .
B (C2) 5+ B (b1 ons TBCoPE OMOUIARS SSRGS df | il the NaBr
by evaporatlon of %e S
.. and vacuum. dlst;llatlon of the resulting liquid to derE' :
10  off the excess dlbronopentane. . Tbp remalu;ng oil ::
“. vias’ cclunned on silica, residual dlbromopev ane being
brought off in l 1 dlethyl ether: petroleum ether, 1
the product fol;ow1ng th*s uelng the same eluant; |
' ‘unreacted dlethyl acetamldo malonate was removed from
15 the column by changlng the eluent to pure diethyl ether.
' The preduct, a whlte crystalllre solﬂd from ether/petrol-'
eum ether; m.pt. 50° 'y yield 0,0186 mol (478%).

A sample was submltted ’or 130 MR analys1s

130 NMR : Br-CH2 caz CH2 CH,,

~CH, -C-(CO Et), (II)

| | | L :.l'l' :2.'j_' 3 4 5 | GNH-CO-C;-B L |
| 20 carbons 1 to 5 . - 23.4; 28.4; 32 733303 34 15ppm'-
o carbon 6 L E - 57.12 ppm_ : '
acetamido Ch3“ : --f;s 67.1 ppm..
. ester. CI—'3 . ;_'s_;s'_n_-;.lufoppg N
N _ester o-CH2 | cj:,';j_62 9 ppm . .
ZS-Jester carbcxyl €=0 " 'J1168 8 ppm '

-,acetamldo carbonyl C o ngj170 9 ppm rel 'Ms-fs

’;_(5) Preparatlon of 2-am*n -7 7'-d1thloblsheptane'
_ carboxyl*c'ac1d. L AR e
 s(II) -}."-f*_;'- NaSh dS (Cha)5 (l3(CO2 2 5)2 o (III)

;__.NH7?9.9H3_



'nnbentane . The renalnlng oi-l was col umed on S|I|ca residual -

'h’“product followi ng this using the sanme el uant; unreacted di et"hyl

.'iacetanrdo mal onate was renoved from 15 . the colunn by .changi'ng t he eIueQﬁ,_;-*

. to pure diethyl ether. The product' & ﬂHHte crystalllne solid from

-ether/petrol- eumether; “~mpt. 509 y|eId 0.0186 npl (4796' A sanpie WaS:Lei

err err] ' _
-1_srPnrateg for(ng) NN%'analyiegrbgns % ! " 23.4; 28 4;.
gz ; 33.0; 34. 15ppn1%%b&on 5 HS: CH ) ‘i§¢0§ﬂaﬁ nracetanrdo(&vor]
. 67.1 mester [err]- _ 14. 6 pp ester | |
62.9 BBH]ZS estgr car boxyl o .- 168.8 Hbﬁpeggganrdo carbony! C_O,
170.9 ppmrel TM5 (b) Preparation of. 2-anmino-7, 7 drthrobleheptane
fcarboxyllc ack%v (II) q' -[err] (III) [err] (IV) S
S >0y A s (CH )5 f(c02Na)2,__ W
_l.: ..} nH.do.ddi o
. __,S-(CH 5) f(COZNa)Z}
T:i- NH-CO CHBf'“':'” -
VOMEL o soemy-cmcor o
| R

8- (CH2)5-fH-CQZH~

NP2

. The olethyl acetamldobromo alkane dlcarboyylate (I;)
: from preparatlon (a) was converted into the d*ethyl
E fr acetamldo thloalkane dlcarboxylate (11II) uhlch 1n turn
'5_' was converted 1nto the acetanldo tthGLkane olcarboxyllc B
' "_a01d sodlum salt (IV). . The latter was converted into
-_the acetamldo dlthlobls-alkane dlcarboxyllc a01d (V)
-wh*cn 1n turn was converted lnto ‘the 2-an1no-d1tblobls- _
, alkane carooxyllc acld (VI) ' Thls serles of reactlons t
' fldi.uas carrled out pre01se1y as descr bed by du Vlgneaud et al
; :W1th no dev1atlons.._ (When preparlng the compound (III),.
the reagent haSH was prepared by bubbllng dzs through a jd
_solutlon of - soalum sulphlde (dlssolved 1n its. own water

o of crystallleatlon) ' It was found neceosary to exclude -
15 additional’ moisture in order to av01d hydroly51s of the ;?";'
. reactive sodium hydrooulphlde) See Journal of Blologlcal

f:'_Chenlstry, Vol 106, PP u01 u07 (1934)

ki nmopent ane bei ng- brought off in 1:1 diethyl ether: petroleunrether_r;”-;

a3

acuunrdlstlllatlon of the resultrng Irqurd to drive 10 Off the.excessgﬁ



. gern i e (2%

. (VI): The di et hyI acet am dobrom) aI kane di carboxyl ate (11) from prepars Aé‘._ L
~{a) was- converted into the diethyl acetanido .thioal kane, di carboxylate - -
(Illimwhlch in turn 5 - was converted into the acetani do thioal kane :

di ca*ﬁ.bpxyllc acid sodi um sal t [EA)E The latter was converted into. ‘the'’
~acetami do dit hi obi's-al kane .di carboxylld'ééd' (V). whi: ch i A turn was

.gﬁr\;e;'[esfjel nfﬂ? the tz‘ﬁ{E flﬁ'diiddﬁ Obdtﬁcrﬁwc?&nds@a!alt@dylblyc naﬂltd'aa-\ib)ltlon Lo
. s f eact:i-ons S rri.ed out .pre ‘as Al b du B
Vi gneaud et- al - vit§ Hhf f('Jl’ral’if"r]atarc\t%s té‘gér&@%tox @8%%3‘ dg?gfi y &
t-he reagent NaSI-é,sNaé wH Eparssi fy vhﬁkﬂ@i W H&@st’duldli@hada fyoimtiaderof - SOdI um

sul phide: (di ssol :’(Fg"e&rké 5(2 W Wa(ta%eir% of crystal lisation). - It-was found-
necessary to- exc chW?% isture.in order to av%ld hydronS|s B
of the react$ve Auallysusy dr@eld il tos) forf§a HyqltayS.of 6 dodisal B 7.953 f_f3
Chen1stry Vol ‘106", -pp :401-407 (1934) - 15- -The prodmquQQQ|c@ u@szs :
i solated: by neutrallsatlon of the final: aC|ck 4 utiQn Wit

precipitated as a white sol¥8thi ch was. cr S 6;1 ’sed‘f Jrﬁh’wall‘y?\l%%*el d -
0. 0047 nDI (25@@ 5 AnalyS|s “ Cal cul'ated for C14H2 N204S2: -C 44.77; He

7.95;
. 13 NMR. 8- cn2 CHZ-CH2 CH2 CH,,-CH~CO,H
o sNH2 5 o
{1 2 3 & 5. 0D
'l S "“a._ZGNH A g

S-CH2-CH2 CH2~Cha CP2 CH-COZH

. carbons 1 to 5 24.5; ,é?;S; 28 75 30 4 38.83 pom
‘1o carbon 6 - 53.7 pem | S
o -carb'o;cyl"C'=(_l 173 0 ppm rel ‘I‘Ix’s '

) (e) 1-'Bromi_ne--water* oxid_ation_ of_' the dithiobi’s am_iho"acid '
Sene . S L
_ . The dithiobis: amlno aCJ.Cl, was suspended as a. fln- _

' 20 -powder :Ln dlstllled water and placed on a magaetlc stlrrer

'Bromlne was added drop. by drop, with each add14-1on, IR S

- time was allowed for the brom*ne to dlsperse and for . the,“
o | n_fyellow colouratlon to dlsappear._' Towards the end of the
s ':“"-3=:.f . reaction all the dlthlobls amino acld went 1nuo solutlon
| o N 25 and the yellow colouratlon per51sted for 1onger perloos.
"f_-When ‘the p01nt was reached when the colouratlon oer51sted
for longer than 1 hour the reactlon was cowplete. . The o
solution was evaporated to near dryness at 60°C on a rotaryr"f‘
:'f"evaporator:'and the brown fumlrg res1due taken up- in :' I
30 ethanol. - The. bromlde salt was destroyed by careful
: addltlon of propylene ox1de, the product prec1p1tat1ng
Uu;_out of solutlon as a whlte stlcky SOlld



7 5 S'19.25 found - - C 46.'64_;_ H7.74; N '7._’8838'[gy] mv?o

/r] 1(VI) carbons 1 to 5 .24.5; 278'. .28. 7, 304I Tl\/B(cl)Op
o ter ori 1P CaLE, OO s PEm IS TUE () s
- ' oxi dati on ‘of -the dithiob

arh non;rﬁt e\r/vas suspended as a fine 20- lﬁ)v»der indi Stl | 1.ed water and V"

d drop;. Wth each _
. placed on a magnet iMpes igg 1 ﬁ wad Y8 % J‘.’W%déadded- ro__,: aan Opft webeat | ow

forth _
2ot our ot on ?‘éﬂ%’?ﬂé&%%%m herrii ?me%m)meemn e 64t -

; "the 1 ow col ouratlon
~ |
di'thi obi s ani wasapagheaiiigh’ g\Ahb?s X heﬂ%‘oel?sﬁt 1 theampao.

':'..-|oersI sted for. L@aggggﬁffgh% 58 B 5n Mt sesria feieact | CPherEmEAAPEEYA-
| tion persis orator -
%ﬁe‘]ggf‘utson mstamapngat'rdcﬂ:don%aheli‘ely ml%f%nﬁ(f%"aaﬁ%%%?e ag esalt |
and the bmwﬁm’g' %hgug'e%ﬁgﬁn&lrj : 3L5IF e domage dnduemratfichy .
" was. destroyed. %é?caréfu d o o soIl@h fﬁh J@Q |d was*-;
- preci pi tati ngFoR®abedosalugions andweivap ovaitdlion . e sulpho aﬁgn
~dissol ved if @cﬁ@ﬁuasafEEP&sealwﬁsgﬁ from water and. ethanol. to give ai
- white crystalline solld M.pt 239-241°G (dec),_ Ylgld f”
| .10 o©. 0045 mol (93%) | L o R

4n

'..Analysis; calculaued for C7 ,skoss- ‘e 37'3;';535;57}fT_7'

found _ear. c 36 9,. H.6 5u N_5.53;is_14;1;ejdp
13, NMR: H03S-CHZCH2-CH2-CHZ-CHZ-(’:H-COZI-E o |
| EERNE N -'?m_rz' e (VII)

R 15 carbons 2 to 5 “24 6; 28. 06 30 61~ 31 2 pgm
- _carbons 1 and 6 . 51, 68 54, 28 ppm '
: 'carboxyl c=0 173 74 ppm rel TMS

T(d) Resolutlon of ( )2-am1no-7-sulphonoheptanOLc acid
S (VII) | - . I R
20 - 0. 02 mol of the sulphono heptanoate were dlssolved in .

' fwater w1th 0 02 mol of L-1y51ne._ The solutlon was
'-_warmed at 60°C for 1 hour, two volumes of hot methanol _
dwere added and the volume of water was adJusted as the \_
_:f.methanol was added to prevent 1mmed1ate preclpltatlon.u ,

| 25 On standlng, ‘the solution began to preczpltate a small g'5-
.. quantity of flooculant mater1a1'5 this was filtered off |
. and’ the remalnlng solutlon treated w1th.d1ethy1 ether .
"_"untll a sllght turbldlty was seen 1n the solutlon._g_ .
_ '_The first salt crystalllsed out after standlng for 2 hours S
-'30'fand was flltered off. - The salt was taken up 1n water and

Yo mimii e g mea—— - ~tay



and-pl aced on.an ."Anberlite" (Trade. Mark) I'RS 45 colum. The col um
;uashed wi-t h" 3. bed volunes of water.‘and the amino. acid then. eluted wi\th-
~aceticacid.. - The ‘amino acid- 5 contai ni:ng fractions were conbine

andfiu

-*evap@ra;ed to: dryness ‘the reS|duaI ‘acetic acid was drlven of f by repeated ,:3

-sol ugjpn and evaporatlon ~The. sulphono ami no aci.d was recrystalllsed
“fromwater ‘and. ethanol to glve a uhlﬁ_ crystalline solld_ Mpt. .

'239-241[ efr] {( dec); y|eId 10+ 0. 0045 il (93% . Analysls .~ cal cul ated for o
Clerr]:. €37.3; paspesl thmoughezn Agberlikef dRAd 45 [OH | icnsexohanges. . 64; .

N 6.53:°S 141 err] g | EboRsLagt 28. 06:
30,61 31. pp%ee(r:s;]]r % fm[ 1“”5 ?fljggm.% o “g% gé?ﬁ’o? peas.

- 173.74 ppm reI TS Yme)s I?é‘sdﬂatheil"or‘im&ﬂ-)(ﬂp fﬂé'r?hﬁé’- m@ﬁwﬁﬁéﬁoﬁgﬁﬂ-ahﬁgcmé‘érd o
(VIH) 20 . 0.0%mlaowdd @ reeiions hept m@atmgwe dmas.el madermamakaé with

O kot i e ol T e S0 M Tootaeall Gl b, -aheta Biica

as t.he nethanolhmﬂysmhkuruntat mmeVGWMe mum@uate ﬂhecnpﬂumhlwas BEenCh IR
standi ng, - the sqlih] ‘H‘é?a %ll%re E%!n %rtu%o%.s SRl cq%%' étﬁ' ‘Bﬁ%“' ant -
material; this Vas 111t ered off and t ining. SS1 Gt on R
-dlethyllether nlnhydrln-stalnlng fractlons collected. The corblned
TR : o solutlon was evaporated to dryness and the re51oual acet*c"
: _1o' a01d was drlven of f by repeated solutlon and evaporatlon
A TLC of the product proved to be 1dent1ca1 to a sample

of + amlnosulphono heptanoate.l; - : a .

_ '1he compound was made up in a solutlon of concen_

tratlon 10 g/lOO ml : the rotatlon was measured in a

| -_15” Thorn automatlc polarlmeter at 5H6 n. -

Rotatlon of 2-am1no 1= sulphonoheptanoate, flPSt out of

"'so*utlcn - L e e
Blank oz _"o ..QOO-
~ ‘Sample = -0.112°
' :29 ] 540 S 5_‘-.6 -

- The mother quuor was passed through a column of Amberlltef
'[OH ] and wasbed with water.”;' The oroduct was eluted L
"-w1th 5 M aqueous acetlc acld and the producu 1solated as
above. _ A TLC of the product proved to be 1dent1cal to
1'25f a sample of + amlnosulpnonoheptanoate." The samp]e was
) ‘made . up to 10g/100 mls of water and the rouatlon deter-
'm=ned as above. ' PR ' '

“,Rotatlon of 2- amlno 7-sulphonchepvanoate, secord out of 'i:'

_. SOluthr\ o ORI AR
30 Blank = f.o..o.tf R
o Sample = +0.101° 1
2:— : = +505°

5&6



- a colum of A erlit

; zx-a'SIight turbidity desfseen in the solution, The’flrst sal t
allised out after-standing for.2_ higrs 30 and was filttered off.
alt was.taken up.in water and:.

err]] i on- exchange resin- colunn -" The col um was washed with 3 bed L
- vol umes of water. uﬁbglaknprm,g‘u;rtm znpm/,ggt aipicn erial_was preggnt ..
~in.the mashln S S mgterial was g%g%yggé g§n$f59%ﬂpf%ﬁnﬁ to %g

 identical to° l%%ﬂﬁﬂe”&Fﬁ?Hﬂmﬁrﬁ?r%ﬁ#%ﬁaﬁm@-saﬁbetfutlow1dﬂuéfﬁmymg was. -ifdf
. then washed t&igtigh wot hhe WPratMRAFomcEt | : R
ni‘nhydri n- St@ﬂ%E‘QrLEgﬁt i onsl)7j col ] ect edC‘p’t é;T'ﬁ&h 1 neheggllu"ubn"%s

evaporated to dryness-and the reS|duaI acetic 1Q aC|d was driven of f: by .

N repeate so@&&ﬂﬂﬂ_ﬁnﬂ evaporatlon "A TLC :of the. product proved to be

~ - identical to a sa 0 ani-nQsul p o heptanoat.e. . The conpound, was nade . -
up in a 'sol ution ot conEEnPaf?§39514?) 79 hﬁsﬂhqqﬁﬁtotaolon was neasuredfi

in a 15 Thorn automatic gl  cget er cat 25 Rot atj.on o
" 2-amino-7- sulphoncheptanoate fi.8st ‘out © ﬁsqu?Eon ank ; L%C%Qf%rr]

Sanpte =-0.112 ZCButyl rkenilin (‘51:5m§m1ih‘3 r&"atshesrlzlvlf‘;’ Oertdggg Féissaed th rough‘ |
| utlon ofcﬁmeﬁxmy nethylphosphonate (o.z gms, 50 mmols) -
-10:,'1n dry tetrahydrofuran {120 mls),'under nltrogen, at:-78°c
' fThe temperature was kept below -70°C durznq the addltlon
:*The mzxture was stlrred for a further qa m;ns. at -78°C -..'4;’;l
_l,after addltlon and: then dlbromobuten& (12 84 gms, 60 mmols) -
3 ~in dry tetrahydrofuran (100 mls) was gradually added.
15 ;'The temperature wes agaln keptbelow —70°C. AFter the.
' l-addltlon the mlxture was allowed to warm to room tem-? |
1perature and left to stlr overnlght.. ' |
_.Ihe solvent was removed, in vacoo, and tn;.;e31due
e '_dlssolved in water (120 mls) and extracted with ether
.20 : (4 x 100 mls). Drylng over. MgSOa, flltratlon and _ ;
: _evaporatlon of ‘the solvent, in- vaeuo, aFForded a yellow '
| 01l which was’ chromatographed on 3111ca gel (450 gms)
fﬁ_ltus1ng, 1n1t1ally, ethyl acetate as -eluant and then
N . rethyl acetate/ethanol (5:1 and 4: 1)._ The 1n1t1a1
'-_?S.-ifractlon was unreacted bromobutene" the second pure -
' _.bromophosphonate (7.35 gms, 42m).

(b) Preparatlon oF dleﬁﬁyl acetamldomalonate adduct

. C02Et L S g

AcHN - C = A eee el R .

g C CH2 QH”- CH_- CH2-_ caz ~ P(OMe),
COZEt : _ > .

. To ‘a solutlon of sodlum dlethyl acetamldomalonate.
EadE H{230 mg sodlum, 2 17 gms’ malonate, 10 mmols) in methanol
: ;(3Q.n1u), under nltrogan, the bromophosphonate (2 57 gms

GO e w3 e S ¢ Gay - .
e 2 i et e el T

N e b - o ae

passed through an Anberllte fRA L



-._;[err]r—and washed wrth water The product was el ut ed wth 5 M aquee
. aceti.c. aci‘d. and t he' product rsolated as pphave.” - A TLC of ‘the product /
proved to. be |dent|cal 'to 25 -a sanple of: + antnosulphonoheptanoate - The: :
‘sanplerwas nmade up to IOg/ 100 n1$ of water and ‘the rotation deter- mnined as_ ,
.'abovg, Rot atrmt @rtozsa z,-ﬁtg sehpatian rset:bﬁdomut(mr mptwg 30
~ Blank = ng ﬁﬂ%ﬂ} %ﬁ# L

‘Exanples..| anﬂlﬁ"wl agd élt étt Wé’“ﬂ'r SRRty cB%o'ﬁﬁﬁ WREr E—St“n”' R Haen

- saturated. " Theatedl anideg @efluxe fiol @éeshio, t he production of a corrpound
wherein R’ |s unsat uf Prepar af. i

br om)phosphonat e [ef\??:eéute))'laﬁ rtlE)i:I"'{% (%%nt’?ré)?g?lﬁﬁpﬁl OW Qgcg'(?éd tt%e ,
sol uti on ®f dresitory wast hl)a.lsrsruisrdtbrm gl (A8 mbe) mmd) ex&raninedlry j' L
tetrahydr ofur thl%gaghs)a’c t,{ %%1@; Jﬂﬂ{’,\é gogrtggg’eqature was

kept: bel ow -7 err s st &t a
“further ia mﬁsltaatliba[,erarn]d :aratmrmmeﬁ el mbneatbrermmamp,(lz 84

gm; 60 rrm)l Sgave a dark yellow oil. Chromatography on. silica gel -
| . (50 gms) us:.ng 1n1t1a11y ethyl acetate Cto remove any - -
o 'fl_Q_' : unreacted mabnate.) and then ethyl acetate/ethanol _
(5t 3 1) gave pure acetamide adduct. (3 15 g-ns, 81«»). |

(c) Preparatlon of amino acz.d e
H2N." .'?H'-'._CHZ - CH j=_ CH - CH2 - _C_leh - _.P_(OH)Z
HOLC

- - The acetamldo adduct (1 98 gms, 5 mmols) was
15 1:dlssolved in 6M HCI . (25 mls) and the solution heated
'-_Under #£€flux for 18 hrs, - The solvent was' then evaporated
'feln vacuo, and the amlno 801d isolated by 1on—exchange
‘methods (Dowex SDW - X8 re51n) : Pecrystalllzatlon from :
i'ruater/methanol afforded the pure acld (770 mgs, 70m)..L'



R} 'i-y’téffahydrofoan'(lOOn{s)'maéugradually added. 15 = The tenperature
40 roomtenm perature and left to stir overnlght ‘The sol vent was ..
¢d, in vacuo, and the resi‘due di ssol ved in water (120 ms) ‘and -

X atted with ether. “(4-x 100 n1sg EXylng over. [err],. f||trat|on$amdﬁff
- evapor at i on . of t'he solvent in.vacuo Pforded a yellom/0|l mhlch was - '

zgain. keptbel ow -70[err]. AFter the addition the mxtufre was al | owed to. -

. ”chronatographed on silica gel (450 gns) using, initially, ethyl.acetate as f;J'
- eluant and then Ehtyhcatenabé/théaoompoﬁndsauﬂ ﬁhé)preéentlinueﬁtléﬁion

“-fraction was yor b e heg ho te (7.35

e, 425 B BEAKEdL hERIOULTREs poh " T SEERRLs P 0 MO DRICRPLRIA R (0 °

.. 'solution of bé@FQﬁtdE&@hpﬂeaeetan1donalonate (230" ng sodium:-2.17 gns =~ -~

- el onate, 10ggERb3e AN net-hanol (30 ﬂ]S) ~‘under _hitrogen, the - o T
bronDphosph narehgz-s 10 mols), “prepared previously, in-
et hanol 3( 10ARFLF Wé§1§gﬁw ?c’&d'deﬁya?fr%% F%ﬁ%ﬁ’a‘t"&%@ aqd: a‘?ﬁ%i%@%s

t hen heat ed. inndBA/Reklos for 24 hrs. After evaporatlon of the salvent,

o he 5. d TVed N SxXTT o) mnth ir;d
;?ﬁ;? azefate (4S§Aggeﬂ$§§ Wégég?ﬁgs%ée?gﬂé?fTé an"1n -Stgalgciéa_l:_llx .

wh1ch,_w1th1n a. crltlcal age. range, . a flxed sequence of

'-selzure response can be 1nduced by a loud sound. Groups
- 10 of DBA/2 mlce (N. = 6 to 10), 21 to 28 days old, were
| 1n3ected 1ntracerebroventr1cularly under llght ether
_ _anesthesxa w1th 10pl of drug solutlon or phosphate buffer
'”alone (pH 7 3) Audltory stlmulatlon (electrlc bell q .
-generatlng 109 -dB at mouse level) was applled 45 minutes .
15 -later for 60 seconds or untll tonlc extenslon was observed
' and the 1nc1dence and tlmlng of the phases of the selzure
“response were recorded.; ‘These: 1ncluded an initial wild o
_ _-runnlng phase. (WR) followed by myocolonus, ‘tonic flexion, .
' - .and extenSLOn and, frequently, resplratory arrest. .. Selzure'
2Qf response was . scored as descrlbed in Eur. J Pharmacol 59,_-~
75 (1979), and. comparlsons between groups of control and -
- drug- treated anlmals were made by using Flsher s exact
'iprobablllty test. Successxve doses, w1th a geometrlc
_rfactor of 3, were tested until an adequate lo, dose-response
jés’ curve. (three to six p01nts) could be constructed for each
S antagonlst for each phase of the selzure response, and
'.jE so'values were graphlcally determlned._ A rank order of
anticonvulsant potency was allocated to each antagonlst for
ha-comparlson w1th 1ontophoret1c data, o) denotxng no. act1v1ty
'-__30.fand x to XXXX denotlng 1ncrea31ngly marked act1v1tyr



f| |tl’8,t—l on, and evaporatlon of the sol vent I n vacuo, gave a dark yell
oil. Chromat ography on silica gel (50 gms) using. iniitially ethyl acet\ate/- . -
($0. re)mve any 10, unreacted mal onate) and-then ethyl acetatelethanol (5:1

3:1) fave pure ‘acetam do’ adduct (3. 15 gns, 81% (c) - Preparatlon of amino

acid ™err] The -acet agi do fadduct (1..98 gms, 5 mmol s) was 15.° di sgol ved in

6M HO (25 m s). and tnhe qol ution heated.under. reflux for 18 hrs. | The _
sol vent “was then> ey rlat'ed in .vacuo, and -the anino aci d gsol gt ed by~

i on-exchange: net hﬁdso(agow/ex 50W - X8 ;Ees@) "‘Recgé/stgg li'zatgon firom. .~
wat er/ met hanol  aff¢f @@ tihe pure acid=(770 ngs, 7699 . % . -20% Thq action @f
t he corrpounds of I%c edent i nvention on. the central nervous. system isa - '
il lustrated bytheé oW ng -bi‘ot'est: Exanpl es.  Exanpl e A 5- - Antifconvul sast -
actlwty of excitatopy arfi no. aci d antagoni sts in -DBA/2 nice DBA 2 mce“\/\@e
chosen as bei ng ag |§bred strain in which;, within a crltlcal age jrangeg. &

fixed sequence of3sepz rq response can be- i nduced, by -a ‘} oud gounc. Grg.upg'
10 of DBA/2 mceu(rliN:s:::G to 18) 21 to 28. days: oI W?ge injgcted. = o @&
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- order antlconvﬁ y

t esia’ mnth 10[err] of -drug sol ut.i on or phosphate buffer al one (pH

9 dB at-mouse
. ‘ARudi tory -stinmulation” (el ectric bell generating 10 -
| e \ﬁ was applied 45 ni.nutes. 15. later for 60 seconds or until- tonic-

i on .was. observed. and the |nC|dence and' timing of ‘the phases of t he

"'1se|zure response- wer e-- recorded. ‘These - i ncl uded- an initial wld runnlnngig.;._

d,
hase (WR) faol lowed by nyocolonus t'oni2az fd exi on, “and: extenS|on and; -
.._Prequeptli, ‘respiratory arrest. Selzure 20 response was “scor ed as--_“. .
-described i n BXgmpldk Bhar macol 59, 75. (1979) and gonEarlsonZ Eegﬁgen _ _:_- s
o SQlere jade usin
il i Corﬁfﬁl e d(r;l;&g_é_raeﬁt %dta?aggose %thep ﬂg"&&f%@plg Pé!ctor of 3

- exact probablllty test. SUCCGSSIV

to six -
" were tested mqom%@mt@dt@gdd@s@ rpecmm;eaez'étrcaub\lemuheea
-Eﬁlnts) C0u|¢é@%dﬁﬁﬁtﬁth%@ for each antagonlst fOL each phase 2f thE
sei zure. Epsponse - - ran

yl apm \,al | y ccrToTrTrTt

G ﬁepmwasnam 6@&F@ae60weaehpanﬁagmadsasfor
d.‘conparlson\Mdesammhbdphmrekhmpd%t&, OEGQHQhEEQpﬁgltﬁhbaitXg@gnlgggﬁgﬁ
' de”Ot'”Qh'”% neay! QQE¥ %%sk%%J%%EEdlaXth 0. Q ml of ‘saline 45
: : _"mlnutes before testlng. Antagonlsm of- pentylenetetrazol
. __d(PTz- threshold) selzures was studled in randomrbred Sw1ss
“10._m1ce (Tuck T/O straln. 28 days old- 20 to 23 g). M1ce 1n o
groups (N-10) recelved pentylenetetrazol (85 mg/kg. 0 85
percent solutlon in 0. 9 percent sodlum chlorlde) '
subcutaneously in a- loose fold of skln ‘on. the back of the
neck 45 mlnutes after 1ntracerenroventr1cular or lntra-'
15" perltoneal admlnlstratlon of drug or vehlcle. Durlng the
o 30-m1nute observatlon perzod sustalned rhythmlc clonlc _
”'Jerklng with tonzc spasms occurred 1n g0 to 100 percent of
. . control mice. " The 1nc1dence and tlmlng of clonlc eplsodes _
~was recorded w1th absence of sustalned clonlc Jerslng (no"
20 feplsode of 5 seconds duratlon or longer) belng defined as
' .protectlon._ The ED50 values and 95 percent flduc1al llmlts .
were estlmated by usxng the method of nov1ng averages (by
the method descrlbed 1n Blometrlcs 8, 249 (1952) ‘with data
from four success1ve dose levels.'




Effect of ()-2- ani no- 7- phosphonohept anoi ¢ aci d on aud| ogem caI I y |nduc

and .p)’entyl enet etrazol -i- nduced - sei zures-in mce 5

- gudi ogeni ¢ seizurés were performed as described in Exanple A

-St udi es -of -
“For-:

(] PTZ:

The B

: |ntraper|toneal adnini-stration the antagoni st was injected mnth 0. 1 m- of
sal iper45 m nutes befora.pesLLng. Ant.agonizsm of pentylenetetrazol
t hies 10l-d). selzures.-.was studi®d i h randombred Swi ss 10 nice (Tuck T 0
-~ strain: 28 days B o8 20|t& 232g).] Mce in groups (N=10) Treceived _
pentylenetetrazof (B9 np/ Ky: @{85 percent solution in 0.9 percent sodi um
chloride) subcutaneegs| y Eﬂg-‘EPO>e fold of - ski.n. on the back of the neck 45
m hut es- after’ |ntoaee§enrqye o clilar Br intra 15¢ p@rltoneal
adni ni-stration of"@& g Br:\eth't@*e DWPing h& 3. Oanﬂute observatlon =
‘peri od sust ai'ned®r Ayt hn] cScPRenic | er k|'g|govm@h3 oni @ spasns’ ‘occurred in. 90
-to 100 percent of ¢ &trol m ce. ‘he- mcwnlegce! and timing of <clonic
_‘epi sodes-was - record 3 t 8 absenc of . asn&d cleni @ jerking (no- 20
epi-sode of 5 second od 8 oS or onge{,\’) d)e&ng: def |§1e81 as protection.
ED50 values and 95 c=nb fidgluci pl Ii. tg est Qme¥ed. by usi ng -the
thod. of noving ‘avedagps®( by the met: rmdudecscg. bed_g rﬁBl onetrics 8 249
(1952) with data fr @faug-‘s@cesave mjan:e d:ewels o [err] .
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'124l—it Jas surpr|5|ng that the (-)- D i soners of ‘the . present i nvention
- ghoul d _eXhi bi't act|V|ty as anti- .convul sants.”  The_required dosage | evel s. .

-aVCo,;are favour- ably to those of known drugs used for epil epsy.  The -

um of “activity of the present conpounds and the routes. by whi-ch they~"

.- surPpxd/sing that the active conpounds : ‘canzpags- the blood-brain’barrier to
permt - |ntraper|toneal -and. i nt.ravenous adnlnistratlon in.addition to

adni ni'stered ‘are especi:al |y renarkable - ln partlcular it is ”h‘g"”'

~intracerebroventricular. admnistration. (Thus, even the p033|b|I|ty of” oraLh[f

-:,adnlnlstratlon seems war kh RMES higd kiR Fhus .+ he conpounds of thi's
- ‘invention are_an _upex ectegbadvgh e%ﬁtht%e Et% & q%LMIW§hel A
pharnaceutlcgfeﬁs 0d FPBﬁleanFQPH#ﬁge&§1§nta@mkuelmwgmedmanh.a conpound

" which is thecawvﬁnsaoﬂer :offha Q@EBQEQQ gbshige 98hehal r”U|a§%F%Aﬁ -
(1) 57 in whj s.for n aliphatic ?adlcal 3 °§%B- fork® VaMfith nay 3
661y R 5L pRdS &
-.:be opt|0nally i 5 ogn nown. drugs used for. epllepsy. The ' o
_ speetrum of act1v1ty of the present compounds and- the
_ routes by whlch they can’ be admlnrstered are especrally
. -_remarkable._j In partlcular 1t 1s surprlslng that the
-_*actlve compounds ‘can pass the blood brain. barrzer to
- permlt 1ntraper1tonea1 and 1ntravenous admlnlstratﬁon
.-_1n addition to. 1ntracerebroventr1ou1ar admlnlstratzon.'
-_(Thus, even: the p0831b111ty oF oral admlnlstratlon
seems worth 1nvest1gat1ng ) Thus the compounds of thlsf o
jﬁlnventlon are. an unexpected advance 1n the- art



- X.stands for a.radical or phospho c aC|d boronlc acid é?gf '
tetrazole; 10 - .© - or a salt't ’nummﬂ"ﬂm.lmm" ecursor thereof, in s
“@dmixture with a phar maceuti cal. *uemt (asw hex ei*n- before defi ned) or T7mm -
the fern1of an- aqueous. sol ution mhlch is both sterile and isotonic with e
b plasma. 15 2. A pharnaceutlcal dhﬁ%%ﬁtlon accordlng to claimi1, in .
' i ¢h R stands_ foré%;r] 3. TA pharnaceutlcal conpOSItlon accordlng to
clalnil in - active. conpound ‘i s-(-)-D 2-am no-7-phos- :
phonohept anoi q ,acial ;mazanmatim aeomp @i ¢ on Acarttirsing oxs amxolcitilget o

~any one of cl 0.3 con % by he sai.d *
-active: corrpouati"ms"?df ‘?re%l %%{ﬁ%%‘f&? 'Brgifoés?ég%&u#\% gm [n?c%grr%'??él ‘2{5 %n active. .
,conpound as defcmpesund mwmamemhumrmple 25 and 3. 6. A nedi camant in o
"t he forn1of ‘capsul.es or . anpoules conpr|5|ng ‘an active conpound as defined

~in any one: of clains 1, 2 and '3.- _ - 26 - 7. - Aprocess for th oductlon ff
of an actlve conpound as defined *TBEEE’GPOQIalnB 1, 2 and 3, ﬁ &hlch
5 in which

. R stands for an. aliphatic radical of 5 C atoms, .
' ;:which may be optionally ubstituted, and
X stands for a radical'giosphonic acid,
_ isulphonic acid, boronic acid or tetrazole,'-_
iO. : or . a salt. thereof, or a bioprecursor thereof,
in admixture with a pharmaceutical diluent (as herein-,"
:before ‘defined), or in the form of an aqueous solution
. _which is both sterile and isotonic with . b1°°d T
plasma.. . )
15 2. A pharmaceutical composition according to claim 1,.
in which R stands for CSHIO’ ' S
3. A pharmaceutical composition according to claim 1,
4n which the active compound is (- )-D-2-amino-7-phos-
phonoheptanoic acid or a salt thereof. S
" 20 4. A composition according to any one. of claims 1 to 3
| containing from 0.1 to. 99% by weight of the said active
h'compound.. ' : , _ , : -
n5. A medicament in dosage unit form comprising an .
. active compound as defined in any one of claims 1 2
25 ana 3. . i
| 6. . A medicament in the form of capsules or ampoules ;f:-'
_ucomprising an’ active compound as defined in any one
ﬂof claims 1 2 and 3._- - -



A

f a conpound of fornula (I) 5 " for a phosphonlc -Fff*
-adical is requi red, a'dibro ugf generar formula Br-R-Br-." .
7 in which, R has" the neanlng |s reacted with'a - ﬂ__

ﬂiconp0und of - the general : fornula [err] . (1D mhrch R __
st ands for ‘an al kyl | group, M st ands - for ap.al kali netal cation, andh-
‘the resul ting: conpound of the general forfula.[err]. - f?<0

"is heated with di et hyl acetantdonalonate and the . . resultlng condensatlon

. product of - the gege ’
.j?ho Ps subjec?eg ?obgégégg ? fhe gz?dégﬁéépa?%d%%dﬂ%ﬁﬁ%ﬁxﬁﬁ?ﬁ?ﬂ?q<3 the
~ present |nvenﬁﬁoﬁeginﬁﬁei@eﬂEYanfQlﬂ%mé.%er?]and 3, T (ra)

5. (b), if aiﬁOWﬁQUHd of formula (1) in which'X stands for a. sulphonic _: _?“

R aci d radlcal S ired;, a co nd of the general .formula [err
(VI) k ) ' o a compoun F gormula ) in which X stinds]_

5 - for a phosphonic acid radical is required,-'
- a dibromo compound of the general formula

.t_gf_R,Br,,z'j;.jjﬁj ©(IT)

'['in which R has the meaning given in claim 1,
o e is reacted with a compound of the general |

10 __,-fmi'a | PR
(o) W
- in which - L -
' - R stands for ‘an alkyl group, _
_ B "MQ stands for an: alkali metal cation,
ls -ffand the resulting compound of the general formula
e I - B -
CRUO)P-RBR (v

s heated with diethyl acetamidomalonate, and the
{jresulting condensation product of the general
.formula '



——

j i's reacted wi th sodlun1hydrosulph|de to gitv of .the ge
‘formula. [err] ¢ _ (VIL) ﬂmmﬂmmmmﬂuted to. 9'
rconpound of the general fornula [err}- 27 . B s(VkIT) 15 -which-
“then,reacted. With bronine to give a conpound according to the present. . - . "
_flnuaqplon of the general fornmula -28 ( 9cood npound of fornula (I) -
i'n which X stands for a[err] R e H%xi) (Ib) L .
_-tetrazolyl rad|cal is requiredg a conppdnd of ‘the general fornula 5

flerr] . - S ed ‘wi th sodium azi de to giv : N
.conpound accordlng to thé£ 652?n3 | Sve [err]"

ention-of the: general formul
(tc), or (d) if:a conpound of " for la (1) i'n which X stands for:a- .
'boronlc aC|d rad|cal is reqU|red a conp g? he general formula MyBr - .:
‘R-Br -+ - . (X).is reacted W .e13r|alkyl borate of the

‘general- fornula 5 . . lerr] o (XI)
'l' n which R refy eé@ﬂﬁéc@@d“t@he@a‘i‘ﬂbxg‘ﬁﬂdﬁ?. &&Wr@ compound

according to the present invention of the general formula

0 - coon T
o), P-n-cu o N

5 (b), if a compound of formula (I) in which X stands for o o
- a sulphonic acid radical is required, ' '
a compound of the general formula
r-R-CH - :__..(VI)_
| B \\\‘cooa Rt
'is reacted w:.th sod:l.um hydrosulphide, to give a compound '
10 _of the - genera] formula :

ns-n-ca  win

\

-_which is then heated to give a compound of the general

ifformula S - . o
| | - -;2/”’ani7 )"”
s R ca ..
J ” | R o

—~cal
'-.\s\\\\cooBJ

:15 which is then reacted w1th bromine to give a compound -
o according to the present invention of the general formula o



8. A process according to cl

‘the general forml a [err] XII which is . .
dn reacted with a diethylacetani domal onate a ﬂ”ﬂl“ I'“H"ﬂlﬂﬂm of the - .0
eral formula [err]: - . drol ysed to
\give a conpound accordi ng to the preeeqm hnventron ‘of "t he general fornyLa-';

_]-29 ferr]. : S (Id) - and- the product of reaction varrant a), b),
- ¢¥or d) of forrrula(la) (Ib) (lc) or (I
-the separation. of the (- ) D-isoner, 5 _~%onverted into a salt thereof; cl
inreaction variants a), b)HO;S-Rn@ \_having.the neanrng grvenIbm,cbtrnrl

_ im7 a), mhrch R."denot'es an-et hyl. group..
_ 9. - A process according to claiim7 a) or .
~formula (1V) egge t Rl - t e of
'~ ethanol. 10. (é’ grgﬁegs&gggoqgran% f%aQ?]iﬁﬁfQ dg ai- mr@%ﬁrx %@aﬂdﬁv\gggh % he
~decarboxy|at|5ﬁ?ﬂ34 %f T£4%) is carried out. in boiling

~ hydrochloric acid’ Qrcaﬁ uﬁdobfr m@hglenﬁrglanqormlaA process accor di ng to . o
'rcIarm?(d) |n vvhrchthetrralkyl bora&&d%&rrethyl borate - _

cn-n—c< I (IX)
- (coocz 5) e
- is reacted w:.th sod;um azide to give a compound according

L _'_to the present invent:.on of the gene:al fo:mula

| c n_-‘ —ced (10,
l m-l/ '\°°°a'" o

‘¥

5 '-_

10 "(d_) :.f a. compound of fo:mula (I) in wh:.ch x stands for
- a boronic acid radical is tequ:.:ed, I | |
a compound of the general formula L

: MgBr -R=B (x)
is reacted w:r.th a tr:.alkyl borate of the gene:al formula

s L (R'O) B @y
| _:.n wh:.ch R' :epzesents an alkyl g:oup, to g:l.ve a compound
_of the general £ormula L ' '

- (R‘O) B - R - Br N ¢ 552
o wh:.ch is- then teacted with a d:.ethylacetam:.domalonate and
.20 the product of the general formula . L o
(R'O)B-R-C-(COOCH) @Iy
L : | mﬁ-co-cx-x3 .
_ ':l.s then hyd:olysed to g:.ve a compound accord:.ng to the
_present :.nventxon of the general formula S '

OO0 optional ly, before or after":-,:'-'.-.. .

g NH4 “whi ch.the 10 conpound of B



-*lé ‘A process accordiﬁg'to7any-of mhlch t he. conpgunf 0
formula (1a), (1b), (l¢) or (Id)_ZOU ﬂﬁ“ L-1ysi ne, thereby /" s
“form ng dlastereoners t hereof, the he. (-)-D-i soner |s-

' ted, if desired,
'separated by crystallisation andis thereafter conver

thg free ac?/d or .into-another salt thereof . 925. 13. A process for- the
-producti-on of .an-active’ conpound as ‘defined in clalntl substantially as
described in Exanple 1 or ! s .defined:in clalntl whenever:

prepar.ed by a- process accordl(ng (C9) ai[ny.mof ims 7 to 13. 361913 - The.
“active conpound as defined in any of(ﬂﬂyrm 1.to 3 for use in conbatlng

' ral_nervous.system
Jdi seases: of the Csnthe product ofyreaction variant a), b), c) or d)

- of formula (Ia), (Ib). (Ie) or (Id), is optionally,
_‘?.before or after the separation of the (- )-D-isomer,'
S converted into a salt thereof,_ R in reaction variants .
' ‘a), b), ¢) and 4) having the meaning given in claim 1..'
"8. “A process according to claim 7 a), in which R"
_ denotes an ethyl group. S _
'59. A process according to claim 7 a) or 8, in which the
f10)'compound of formila (IV) is heated with diethyl
' acetamido malonate in the presence of ethanol. _
10. A process according to any of claims 7 a) or 8 in -
?which the decarboxylation of the -compound of formula -
_ (). is carried out in boiling hydrochloric acid or
15 ‘lodotrimethyl silane. T e
11. A ‘process according to claim > 2, in- which the
- trialkyl borate is triethyl borate..- : :
'_12.- A process according to any of. claims 7 to 11 in
. which the. compound of formula (Ia), (Ib),_(Ic) or. (Id)
. ?0 .is’ reacted with L-lysine, thereby forming diastereomers
| thereof, the salt containing the (-)-D-isomer is
separated by crystallisation and is- thereafter converted-
if desired, into the free acid or into another salt
.thereof. T : _ ' _ _ )
.25 g13; A process for the production of an active compound
- .as defined in claim 1, substantially as described in -
'Example 1 or 3.1. - . . .
14, COmpounds as defined in claim 1 whenever prepared f
'5by a process according to any of claims 7 to 13.. -
30 .15, The active. compound as defined in any ‘of claims _
'f.1 ,Z’to 3 for use in combating diseases of the central .
o nervous system. ' . o




