2110297 "PYRROLI DI NE DERI VATI VES" The present invention is concerned mﬁth
pyr | dine derivatives. In particular, it is concerned with p rroli-

di n@rivatives of the general formula [err] wherein [err] 1@?@%
hydrogen or | ower al kanoyl, 2signifies hydrogen or |ower al

signifies hydrogen, |ower alkyl orla=group of the fornula 4 5 [err]
signifies a whole nunber of 2 to 4 and [err] and [err] each signify
hydrogen or |ower alkyl or [err] and [err] together with the nitrogen 15
atomsignify a pyrrolidine, piperidine, piperazine or norpholine group
which is optionally substituted by one or two | ower al kyl groups, and acid
addition salts of conpounds of general fornmula | 20 whi ch are baSICﬂr
-2- These conpounds are novel and possess val uabl e pharmacodynam c

properties. "PYRROLIDINE DERIVATIVES"

, N

The present invention is concerned with pyrrolidine
derivatives. In particular, it is concerned with pyrroli-

5 dine derivatives of the general formula

N ~ oR!

i
6\

K2 CO-NH-RS

1l

wherein R™ signifies hydrogen or

lower alkanoyl, R2

signl ies bvdroqen
or lower alkyl and R3 signifies hydrogen,
\_ lower alkyl or a group of the formula

4.5

-(CHZ)n-NR R™, n signifies a whole

number of 2 to 4 and R4 and R5 each
signify hydrogen or lower alkyl or
R4 and R5 together with the nitrogen
15 atom signify a pyrrolidine, piperidine,
piperazine or morpholine group which
is opticrally substituted by one or
two lower alkyl groups,

and acid addition salts of compounds of general formula I

20 which are basic.

C



The present invention also includes nedi canents containing the conpounds of
general fornmula | and macid addition salts of such conpounds which are

basic, the manufacture of these conpounds, internediates for the manufactue'
of these conpounds, the manufacture of the pgdi canents, and these'conpounds
and the nedicaments for use in the control or prevention of illness or in

the inprovement of heal t hrrReReddidotnds [4fe CREVER! aRE ?b%\é%@sj on of
cer ebral insufchienCé or in the rnprovenment of intellectual capacity. The
&

term "l ower al kyRLIUgRdE PhRanMACIVEAINC RRPEHELB/- denot es strai ght - chai n,
or branched-chain saturat @he @R ADAEROToN" QUS6 tHELRdee rRIdL AmERES

7, preferably at nost 4, carbon atons such as nethyl, ethyl, n-pro
| Sopr opyfes n buEPNtaiBiRE e CORRGANAS 9 gPnSTal) ROTPRLE, T ARd (i he

" p\é\er a%kan\%! addenabns salvd ¢H -sﬁitmzo' FbSﬁp@ﬁ@dfﬁhﬁlﬂ;f.chChﬁénb&&iw,at eg fatty
aci d groups [ contain at nost , refera t _nost, caf bon
atons such as f%ﬂ?yp?nHééﬁﬁ?rﬁMQﬁﬂqnﬁﬁ? QRﬁ@????sPsgﬁg?§P?E¥§#?§ ¥ike-
- 35 The cogpoundheofnammaiuh e afmirede cam;&btmasm,)l thet manafavbures | hrd:-i:al ly
substituted carbgn ataom the preseni ..nvention enbraces.n on t he
optical |y uni T oFBeRERLFENeRtR ¢ &t APaRe | ¢ ORRSEBHRoaAte the, Befipnents
m xtures thereofor use in the control or prevention of illness or in
' 10 - the improvement of health, especially in the control

or prevention of cerebral insuffiéiency or in the

improvement of intellectual capacity.

'.l'he. term "lower a].kyl"’ used in the present _de.éc:l:iption

denotes straight-chain.or branched—chéin saturated hydro-

15 carbon groups which contain at most 7,'b=efe;a§¥y at most
4, carbon atomé such as_methyl, ethyl, n—prépyi, isopropyl,
n-butyl, isobutyl, s-butyl, t-butyl and the like. The
term "léwer alkanoyl” denotes straight-chain ox branched-
~chain saturated fatty acid groups which_contain at most

20 8, preferably at most 4, carbon atoms such as formyl, acetyl,

i propionyl, butyryl, iscbutyryl and the like.



<

.S (especially the racemates). In a preferred aspect, the present

‘invention enbraces conmpounds of general formula | in whtch [err] and [err] -
si gnkéN hydrogen and [err] signifies hydrogen, 2-(diisopropylam no)- ethyl

or , 6-dimethyl-1-piperidinryl3)ethyl. 10 _ Particularly preferred
tonpounds of general fornula | are :
(RIS)-cis-Nf2-(2,6-Di nethyl-l-plperldlnyl)ethyl] 2-

- (3-hydr oxy-2-oxo-I|-pyrrolidinyl)acetam de and

(R/'S) - 2- ( 3- hyThexgofipounds- pfr genedialy | fcameai kari Iiecoﬁﬁain at lea@ther
preferred conmpounds of general fornmula | are:

(R - mcné¢qsymmsﬁribaﬁinyBubsmimmtaﬁlqanhnﬁuatsm, the present

- (3- hydr oxy- 2- oxo- | -pyrrolidinyl)acet am de, X

(S) - ciinvenzion enbragesynolk- phdar ithiendptiesd 1y zunlform enantio-

- (3- hydroxy-2-oxo-I|-pyrrolidinyl)acetamde, 20 5£
-2 ( 3merkd x§orms xof | éﬁ;9r==130|c|r= cton# qelso mixtures thereof

2 2- (3 hydr oxy- 2- oxo- 1-pyrrol i di nyl )acetam de and = -4-

S) -tegpEqinl kppEaey FareRaEeshyl | - 2- (3- hydr oxy- 2-

-oxo 1-pyrrolidinyl)acetam de. The conpounds of general formula | and,
I nsofar as they are basic, their pharnaceutically acceptable acid 5

addition sal t, cgn,be Tagubaclier | LAFSRIEANCE YELDALYS, BUIL Y

compounds of general formula I in which Rl and R2 signify
hydrogen and R3 signifies-hydrogen, 2-(diisopropylamino)- - ot

ethyl or 2-(2,6-dimethyl-l-piperidinyl)ethyl.

10 - Particularly preferred compounds of general formula

I are

(R/S)~=cis=-N-{2-(2,6=Dimethyl=1l~piperidinyl)ethyl] -2~
- {3-hydroxy-2-oxo-l-pyrrolidinyl)acetamide and )
(R/S)=2=(3-hydroxy=-2-oxo-l-pyrrolidinyl)acetamide.

15 Other preferred compounds of general formula I are:

(R)-cis=-N=-[2~(2,6-Dimethyl-l~piperidinyl)ethyl]-2-
- (3-hydroxy-2-oxo-l=-pyrrolidinyl)acetamide, _
(§)=cis=N~[2-(2,6~dimethyl-l-piperidinyl)ethyl] -2~
- (3=hydroxy-2-oxo~l-pyrrolidinyl)acetamide,
20 (R)=2=(3=hydroxy~2=-oxo-l=-pyrrolidinyl) acetamide,

(§)=2-(3-hydroxy-2~oxo-l-pyrrolidinyl) acetamide and



(a)ﬁ ~ reacting a conmpound of the general fornula wherein R3 has the

-significance given 10 = earlier, with a carboxylic acid of th§& .
general formula [err] wherein R2 has t he significance given earlier d R
signifies 15 hydrogen or | ower 4l kanoyl or, where R3 in formula |
signifies hydrogen, also another group  cleavable by nmeans of ammoni a, or
with a reactive functional derivative thereof, or (b) acylating a

conpound of the general fornula and

P e he S|gn|fql?:/a%)cew"t%ﬁﬁd:b%??{’ﬁ??l’mn&ﬁeﬁéﬁﬁ\qh EER AN

al kanoyl group, off the protecting group denoted by Z
froma- conpoun@%ﬂ’%?éyiﬁﬁﬁgéﬁh¥ ﬁﬁ?ﬁaféa?r 10
[V [err]w*

_ The compounds of general formula I and, insofar as
they are basic, their pharmaceutically acceptable acid
5 addition salts can be manufactured in accordance with the

invention by

(a) reacting a compound of the general formula

v
3
HZN-R II
wherein R3 has the significance given
10 earlier, .
with a carboxylic acid'of the general formula
ORll
V
l? III
CH
AN\
R2 COOH

wherein-Rz has the signifidance

given earlier and g signifies

15 hydrogen or lower alkanoyl or,

3

where R™ in formula II signifies

hydrogen, also another group



hd

wherein R and R have the sig- nificance given earlier and Z signifies a

pr ot i ng group, - 6- 10 and, (d) if
cksi@é%,"separating an obtai ned m xture of di astereoi sonmers into the

gorr ondi ng racemates, and/or g€l if desired, resolving an obtained
racemate of a 5 conmpound of general formula | in which [err] signifies
hydr ogen and/or R3signifies a basic group into the optical anti.- podes,
.and/or (f) if desired, converting a conmpound of general forrmula | which

is basic intelgdyaymgmyyﬂﬂégﬂgybgcgﬂﬂaﬁpgg ac:Ld 10 * addition salt. In

accordance wth process “variant (a), conpounds of formula I can be

manuf ggt wied BY redadiivedurittin®l serivhaivk whblkedardioxylic acid of
formula I'll or a. reactive functional derivative thereof. If the frg& 15

carboxylic acid of fornmula Ill is used, then the reaction is conveniently
carried out in an inert organic solvent and in the presence of a
condebat i onaagdaltinsuid admpouned toHr ghai geaelrréntforanda f or exanpl e,

et hers such as tetrahydrofuran, diethyl ether, t-butyl methyl. ether, 20
di oxan, ethylene glycol dinmethyl ether or the like,

OH

_’r Ib
CH :
R/2 ' \C O=NH-R3

5 _ wherein R2 and R3 have the

significance given earlier,

with an agent yielding a lower alkanoyl group, or

(e) cleaving off the protecting group denoted by Z from

a compound of the general formula

ozZ

10 T v
CH
H/Z \C_O—N H=R3

wherein R? and R° have the sig-
nificance given earlier and Z

signifies a protecting group,



haIBgenated hydrocarbons such as nethyl ene chloride, chloro- form
%, 2-di chl oroethane or sthe |ike, acetonitrile, dinethylfornmamde or the

| i ke. Suitable condensation 14 -7- agents are, for exanple, -~
di cycl ohexyl carbodii m de, optionally tegéther with N—hydroxysuccininidgﬁ
- 1-(l ower alkyl)-2- -halo-pyridiniumsalts and the like. 1In this case, the

reaction is carried out in a tenperature range of about 5 O[err] to the
boi ling point of the reaction m xture, but conveniently at room
tenperature. ldnda reactive functional derivative of a carboxylic aci-d of
formula I'll is used in.the foregoing reaction, then there primarily cone

I nto consi¢eration correspondi ng 10 carboxylic acid esters, especially

| ower al kwf esters such as the nethyl and ethyl ester, corresponding
carboxylic acil@hal i def, despeedal s§panatinghanyobtaiqietd guixturesef
correspondi ng carboxylic acid anhydrides and m xed anhy- drides (e.g. wth
nesitylenesm|ﬂ%ﬁﬁ¥?¥ﬁ9%§?m%¥ﬁy+n¥©rﬁﬁ?ecﬁgresﬁm@dﬁﬂgIﬁ%&ﬂ@a%ﬁﬁre%%%hgrng
carboxylic acid imdazolides and the like. The reactive functional

derivatives of the carboxylic acids of formula Il need not be isolated in
every case, but can be_p ggggeg in situ,and i diagtely used in th
reaction. The Y®act i i LeHR9eni ERFPyVIng an obtained racemate of a
5 compound of general formula I in which Rl signifies hydrogen
and/or R3 signifies a basic group into the optical anti-
W podes, and/or
(£) if desired, converting a compound of general formula

I which is basic into a pharmaceutically acceptable acid

10 addition salt.

In accordance with process variant (a), compounds of
formula I can be manufactured by reacting an amine of
formula II with a carboxylic acid of formula III or a
reactive functional derivative thereof. If the free

- 18 carboxylic acid of formula III is used, then the reaction

is cohveniently carried out in an inert organic solvent
and in the presence of a condensation agent. Suitable
inert organic solvents are, for example, ethers such as
tetrahydrofuran, diethyl ether, t-butyl methyl ether,

20 dioxan, ethylene glycol dimethyl ether or the like,
halogenated hydrocarbons such as methylene chloride, chloro-
form, 1,2-dichlorocethane or the like, acetonitrile,

dimethylformamide or the like. Suitable condensation



20 carried out in an.inert organic solvent, with especially the solvents
 mentioned earlier comng into copgideration. Depending on the reactivity of -
.the carboxylic acid derivative d, the reaction is carried out in a tenp-
erature range of about O[err] to,the boiling point of the 25 reaction .

m xt ure. -8 - If the free cﬁrgoxylic acid of formula Ill is used in the.
presence of a reactive condensation agent or if an especially reactive

functional derivative of the free carboxylic acid of formula Il is used

(e.qg. [1.es| i XY Jal ' i ri t here
come FHLO t%z%g%epg?foer\xga@ﬁggérﬁggégﬁabg g?;ﬁ)ééé?}:rﬁi %%%’ co ‘S%Bﬁégwn whi ch
R d le 3N saferr qﬂgggi a>Lower atl kyl
esterQ%%egﬁ%gfggggf%%négégg%?s?égﬁgﬁgiﬁ%V HSQHée and € %és% anjne-gé?lo

f or muLg alyloJgi, #i5Peh Agm [ ££1 88! ¥BA! the! 18R AMWYE @14 ek 2 tnwhich is
unsubstituted on the nitrogen .atomis desired, then the conpound of formula
I i's ramelich Widdrrfed 6087 2R ¥ YafPara AL WG &F CaBOLEC (especially
meth- anolic) solution. In this case it is to be observed that when 15 an
esces®ogf tymany q:¢§1m§d?@1hev\ef ghlea reislctdloal! mivbtwde pEyube present in
the starting material o ormula Il is cleaved off, there being obtained a
conpogotiveinifeditly cat room temperature. '

If a reactive functional derivative of a. carboxylic N
acid of formula III is used in £he foregoing reaction, then v/
there primarily come into consideration corresponding
10 carboxylic acid esters, especially lower alkyl esters sﬁch
as the methyl and ethyl ester, corresponding carboxylic
acid halides, especially the carboxylic acid chlorides,
corresponding carboxylic acid anhydrides and mixed anhy-
d}ides (e.g. with mesitylenesulphonic acid, ethyl formate
15 and the like), corresponding carboxylic acid imidazolides
and the like. The reactive functional derivatives of the
carboxylic acids of formula III need not bg'isolated in QJ
every case, but can be prepared in situ and immediately
used in the reaction. The reaction is conveniently
20 carried out in an inert organic solvent, with especially
the solvents mentioned earlier coming into consideration.
Depending on the reactivity of the carboxylic acid
derivative used, the reaction is carried out in a temp—
erature range of about 0°C to the beiling point of the

25 reaction mixture.



in which [err] signifies hydrogen. This also applies when [err] in the
starting material of fornmula Il signifies 20 anot her group cl eavabl e by
means of ammoni a. The groups cl eavabl e by neans of ammonia are primarily 15
acyl groups, for-exanple' al kanoyl groupsg(such as the |ower al kanoyl -
groups nentioned earlier), alkanoyl groups substituted by hal ogen, al koxy
groups or aryloxy groups or the |like (such 25 as chl oroacetyl,
trifluoroacetyl, nethoxyacetyl, phenoxy- acetyl etc), al koxycarbonyl or

ar al koxycar bonyl . gr oupsf othé ofipeéycanbokiyliliceddiyd o dzanmola tIET | ikeugadch
as 16 -9- benzyl oxycarbonyl, trichl oroethoxycarbonyl, tribronpethoxy-

carbonyl .etc), i sHe gpbesghcgrofipa teackize kendmpsaiicommddenticgtr Hfoans
of opticasy active acids such as

(3-0x0-4,7, 7-t rdapsdid L Ry oxedctiveof@n2tidhhdpderipative of bdrgl fxee. In
accordance wth process variant (b), conpounds of formula I in which [err]
signi fies | owercasheinld c cagideofnfiaraviar 33 Ibyi st nead ne « c Fpreegponding
formula Ib with an agent yielding a_|lower alkanoyl group. Suitable agents
10 yiel di n§ a [Ga%Ro¥ Imo3Fidrdapides, oroanbydriides ) oviiem theee aFeBRy| i c

acid halides, especially the chlorides, correspondi ng anhydrides and m xed
anhydri des (forlis@RAnsideration as starting materials only those

compounds in which Rll

does not signify hydrogen.
o | In a preferred embodiment, a lower alkyl ester of
a carboxylic acid of formula III is used and excess amine of.
10 formula II is used as the solvent. If an amide of formula
I which is unsubstituted on the nitrogen atom is desired,
then the compound of formula II is ammonia, which is
preferably used in aqueous or alcoholic (especially meth-
anolic) solution. In this case it is to be observed that when
15 an excess of ammonia is used a lower alkanoyl group which
may be present in the stérting material of formula III is
cleaved off, there being obtained a compound of formula I

in which Rl signifies hydrogen. This also applies when

Rll in the starting material of formula III signifies
20 another group cleavable by means of ammonia. The groups
cleavable by means of ammonia are primarily acyl groups,
for exampie'alkanoyl groups (such as the lower alkanoyl
groups mentioned earlier), alkanoyl groups substitgtad by
halogen, alkoxy groups or aryloxy groups or the like (such
25 as chloroacetyl, trifluorcacetyl, methoxyacetyl, phenoxy-

acetyl etc), alkoxycarbonyl or aralkoxycarbonyl groups

optionally substituted by halogen or the like (such as



with the acids nentioned earlier), corresponding |ower al kanecarboxylic
aci d |n1da2b6|des and the like. This 15 reaction is conveniently carried
out *i:n an inert organic solvent, whereby there cone into consideration
‘especially ethers such as tetnahydwofuran, di et hyl ether, t-butyl nethyl
et her, di oxan, ethylene glycol dinethyl ether or the Iike, hal ogenated
hydr ocar bons such as net hyl ene chloride, 20 chl orof orm '

1, 2-di chl oroet hane ‘'or the |ike, aromatic hydro- carbons such as tol uene and
t he |bémzylboryocarbonyéd, wnﬂaﬂidroéthauymambonylhetribeomaethuxxﬁion
tenperature conveniently lies in a range of about [err] to the boiling

poi ntcatbonplr e&ct i orreylcarbony 1 -auoups n(swcbr d&nbenzoyll process vari ant
(c), conpounds of forrmula | in which Lgrr] signifies hydrogen can be#
ranuf ER¥my bH, b;cyﬂ.eavagsonrf taRE drash taﬁglgﬁoéﬁi%ném B8 Z froma
conmpound of formula IV. As protecting groups_in conpounds of

th
f or nul 3-9XOThel e 7atEimethydminoxahiqyplel n?ylﬂhé§§'%nwéﬁ‘tan be cl eaved
. off by methods which selectively renove these protecting groups w thout
F f ecFAFRPBY he®tSrructural el ements present in the nol ecule. Suitable pro-
tecting groups for the present process variant are, for 10 exanpl e,
readi |y cl eavabl e netal -organic groups, especially trialkylsilyl groups

such as the ££|gggg¥hghgé ﬁ%ﬁﬂ”ﬁréggés variant (b), compounds

of formula I in which Rl signifies lower alkanoyl can. be
manufactured by treating a compound of formula Ib with an (’
agent yielding a iower alkanoyl group. Suitable agents

10 yielding a lower alkanoyl group are, for example, lower
alkanecarboxylic acid halides, esﬁecially the chlorides,
corresponding anhydrides and mixed anhydrides (for example
wiﬁh the acids mentioned.earlier); corresponding lower .
alkanecarboxylic acid imidazolides and the like. This:

15 ' reaction is conveniently carried out in an inert organic
solvent, whereby there come-into consideration especially
ethers such as tetrahydrofuran, diethyl ether, t-butyl
methyl ether, dioxan, ethylene glycol dimethyl ether or the
like, halogenated hydrocarbons such as methylene chloride,

20 chloroform, 1,2-dichlorcethane or the like, éromatic hydro-
carbons such as toluene and the like, acetonitrile, dimeﬁhyl-
formamide or the like. The reaction temperature conveniently

lies in a range of about 0°C to the boiling point of the

reaction mixture.



t-butyl dimethylsilyl group and the like, readily cleavable acetal and ketal
protecting groups such as the tetra- hydropyran-2-yl group, the o
4- met hoxy-t et rahydropyran-4-yl 15 group and the |ike, the benzyl grouplf
etc. The renoval of the protecting graupofwomthe conpounds of fornula IV
Is carried out according to nethods known per se, whereby, of course, when
choosing the nethod to be used the nature of the protecting group to be
renoved nmust be taken into 20 consideration and it is to be observed that
only the protecting gimupctsrdaheat wiehypremessd vaidiemt @) cctdmpoahder of
structural elenments present in the,nolecule. The trinethylsilyl group can
be cl eaved- of ffon‘mxlaxhrtmewhbghtkéasﬁrgnﬁ;fﬂlésh h¥idnoigerh o did ananufigectiurad
tetrahydrefuran 25 or by heating in agueous ethanol or nethanol to the

boi | i ng tenpeikat gleaviihe offt theapdokeciling guenp "enptad oyneht foomwmda
earlier can be cleaved off under mld acidic: aqueous conditions (e.g.
by means of OcruRfwndcdf ofprmatadiVer B§ prafecidad|dranponimi thea | ower
al kanol such as nethanol or ethanol in the presence of an acid catal yst
such as hydroGampqwndsif formuiai & sheseuare, 9f cauiRfongeltable only
p-tol uenesul phonic acid or the |like. The benzyl group, can be cl eaved, of f,

for exanple, HWMSRHHiIh FaRPeycleaved FL, by aathcds wWhishiglesthbvasy

to a carrier such as platinu | ati num oxi de, | | adi um or ¢t he
remove éﬁese pggtgct ng groups wf) aut aé@ecting other

structural elements present in the molecule. Suitable pro-
b tectiné groups for the present process variant are, for
10 example, readily cleavable metal-organic-éroups, especially
tria;kylsilyl groups such as the trimethylsilyl group, the
t=butyldimethylsilyl group and the like, readily cleavable
acetal and ketal protecting groups such as the tetra-
hydropyran~-2-yl group, the 4-methoxy-tetrahydropyran-—4-yl
15 group and the like, the benzyl group eté. The removal of
the.protecting.group from the compoﬁnds of formula IV is
carried out according to methods known per se, whereby, of
; course, when choosing the method to be used the nature of
the protecting group to be rémoved must be taken into
20 consideration and it is to be observed that only the
protecting group is selectively removed without affecting
other structural elements present in the molecule. The
trimethylsilyl group can be cleaved off, for example, by
treatment with dilute hydrochloric acid in tetrahydrofuran
25 or by heating in aqueous ethanol or methanol to the boiling
temperature. The acetal and ketal protecting groups

mentioned earlier can be cleaved off under mild acidic



-~ like). 10 The separation of an obtained ‘m xture of diastereo-

i somers into the corresponding ra emates is carried out -according to

. nethpgs whi ch are known per se and faniliar to any person skilled in the
“-art.” "The desired separation canipe-carried out, for exanple, by neans of
chromat ographi c 15 met hods. Racenmat es of conpounds of formula | in which
R sig- nifies hydrogen and/or R3 signifies a basic group can be resol ved
by esterifying these conpounds with an optically active carboxylic acid
such agpadcnid acondfielons( +Oe.d3" Q¢ meapst J4I@) 1N hpdrechlcadid,
(-)-(3-o0x0-4,7,7-trinethyl-2- 20 -oxabicyclo [ 2.2.11 hept-1-yl) carboxylic

aci da@id)he:tlky: erahs-fametamizatﬂbn wiitth sucloweraalitamad subsequently
sepa- rating the thus-obtained di astereoi soneric conpounds or saltsi?or

exangtuetlb\ad rmethanell oxystidnahtinnthe [pressmse odbfchnoaciri ographic
met hods, and |iberating the optically uniformcom 25 pounds of formula |
by esghdalgtstvegehoasbhyidmedtnboriei akid ,bayeridinidd- pHeelwemd-act ure of -
pharmaceutically acceptable acid addition salts of conpounds of fornmula I
$s csuliphbnate acpetdilupneswiphonicwecdd axr thameldkey udh& and familiar
benzyl group can be cleaved off, for example, hydrogen-
.olytically, (e‘-.g. with a catalyst optionally bound to a
carrier such as platinum, platinum oxide, palladium or the

10 ' The separation of an obtained mixture of diastereo-
isomers into the correepohding racemates is carried out
according to methods which are known per se and familiar

to any person skilled in the art. The desired separation
can be carried out, for example, by means of chromatographic
15 methods. | o

Racemates of compounds of formula I in which rt sig- s
nifies hydrogen and/or R3 signifies a basic group can be
resolved by esterifying these compounds with an oﬁtically
active carboxylic acid.sueh as tartaric acid, (+)-di-0,0'=-
-p-toluoyl-D-tartaric acid, (-)-(3-oxo-4,7,7-trimethyl-2-
20 -oxabicyclo[z.2.l]hept-l-yl)carboxylic:acid.or the like ox
by forming a salt with such an acid and subsequently sepa-
rating the thus-obtained diastereoisomeric compounds or salts,
for example by fractional crystallization or by means of chro-
matographic methods, and liberating the optically uniform com-
?S pounds of formula I by ester cleavaée or-by treatment with a

base.



to any person skilled in the art. There conme into con- 5 si deration not

enly salts with inorganic acids but also salts with organic acids; for 1§
exanpl e, hydrochl ori des, hydrobrom des,,sul phates, nethanesul phonates,

p-tol uene- sul phonates, oxal ates, tartrates, citrates, nul eates,

ascorbates, acetates and the like. 10 As mentioned earlier,

I nternmedi ates for the manufacture of the corrpounds of fornmula | are

il{]/CLg?g?n\l/om.e}E girg ;[2?5%?652&;%2% pr ot ect ng grggg‘tﬁ's no dé?g%gr alri']lganoc'fd
i vi'Si onal AABLERRH ARESag5o0TLTeds ?&kﬁ%ﬁ&%%&%%‘-’i%ﬁpm”g
exanpl 2”‘%‘? ?52@-&%‘ a*g%ry@%ﬁgé. S | Lot AT Cngt el sar
L:;{a](e g. sodlu t%%}fé%%)s%%gg g}s&"gés]tra‘g?r]ﬁghtgn hncy og%ﬁrtat\gn%ﬂ(}.n t he
nitrog a;gﬂhégéﬂﬁéﬂ-@8§'5h29 §alé§“%i€§rEHBE%&H%&tééﬂdéhﬁw@“éIko

obt ai ne a compoun
salts with organic acids; for example, hydrochlorides,

u

hydrobromides, sulphates, methanesulphonates, p-toluene-
sulphonates, oxalates, tartrates, citrates, maleates,

ascorbates, acetates and the like.

10 As mentioned earlier, intermediates for the
mam_zfacture-of the compounds of formula I are included
within the present invention,namely the compounds of
formula Iv hereinbeforé insofar as the protacting

group is not a lower alkanoyl group. The intermediates of
formula III are the subject of our copending divisional appiication

No. 8426076 (RAN 4083/8~001).
15 Lower alkyl esters of compounds of formula III can

i be prepared, for example, by treating a pyrrolidinone

derivative of the generzl formula

0z

I—2



of the general fornmula x CH VI [err] wherein R has
" the significance given earlier, X S|gn|f|es a hal ogen atom and 10

-~ R siogpi fies lower alkyl. There is thus obtained a conmpound of the general
formula [err] wherein R' R and ave the significance given earlier. 15
Conpounds of formula VII in which Z signifies | ower al kanoyl are | ower
al kyl esters of conpounds of fornmula Il in which -14 - R signifies
| ower al kanoyl . Lower alkyl esters of conpounds of fornula Il in which
[err] signifig reg cleaving off the protecting
group denot ed % )Z{'ﬂf rqo%%ascﬁr%?u&?%&%rl%l a Vil 5 : Car boxylic

aci ds of for?ybgnlggrq&é@hlch [err] signifies hydrogen, i.e. conpounds of
t he general fornula OH err] wherein R2 has the significance givene&tlier,
with a base (e.g. sodium hydride) capable of abstracting
the hydrbgen atom on the nitrogen at@m'in the l-position
5 and thereupon reacting the anion obtained with a compound

of the general formula

T -

Rz// \\\coon

‘wherein R? has the significance given
-earlier, X signifies a halogen atom and
"10 R signifies lower alkyl.

There is thus obtained a compound of the general formula

2 _
wherein R™, R and Z have the significance
given earlier.

15 Compounds of formula VII in which Z signifies lower alkanoyl

are lower alkyl esters of compounds of formula III in which



10 can be obtained by hydrolyzing the ester group in a conpound of
fformul a” VIl and, previ-ously, subsequently or in the sange operation,
cleaving of f the protecting group denoted by Z. Carboxylic acids of formulagy
[11 in which [err] signifies | ower al kanDgl-can be obtai ned by reacting a
15 conpound of forrmula Illa with an agent yielding a | ower al kanoyl

group, for exanple by treatnent with a | ower al kanecarboxylic acid
anhydri de or cthride. Q her groups such as (3-o0xo0-4,7,

7-tri met hyl - 2RoXalsiicyd Hif&@s 2lawérmpalkahoyl) calbwayl adkylbestarsodaed in an
anal ogous manner, 20 for exanple the |last-nentigqed gro%B can be

i ntroduced by comporhdsreathsfarmyba okbI4in, which R™™ signifies hydrogen
7-trimethy -2-oxabicyclo[2.2.1]hept- -|-yl)carbonyl chloride. The conpounds
of fornula | Ve@edaarhbtainedPratbeavlsdcaffb&hsbProfeFHnT Gr¥hg a
conpound of faorrmula VII with 5 an amne of faorrmula Il_in analogy to
process vari afenehed RY (& PR opRBPIBRG: A&t LPFMuEs Vddse there come into
consideration only those protecting groups which are not affected under

t hese reaction conditions. Especially suitable protecting groups are,. for
exanpl e, the silyl 10 rotectin roups .nent i.on earlier, and Xhe benzyl
group. Th conpoundSQﬁrﬁ) %.%g%gﬂ,°$nfpﬁ?ﬁ,abg%gbaﬁlﬁ§iéﬁ exanpl e
fro”‘3‘hydr°X%1%H¥§£é§'é%é%%&éﬁ? i?é[oggﬁbggnds of the general formula

. OH
e
? IITa
SN
ﬁé COOH
wherein R2 has the significance
given earlier,
1o can be obtained by hydrolyzing the ester group in a
: compound of formula VII and, previously, subsequently or iln
ot

the same operation, cleaving off the protecting group

denoted by Z. Carboxylic acids of formula IITI in which Rll
signifies lower alkanoyl can be obtained by reacting a

15 compound of formula IIIa with an agent yielding a lower
alkanoyl group, for example by treatment with a lower
alkanecarboxylic acid anhydride or chloride. Other groups
such as (3-oxo=-4,7,7-trimethyl=-2-oxabicyclo{2.2.1l]hept-

-l-yl)carbonyl can be introduced in an analogous manner,

20 for example the last-mentioned group can be introduced by



the desired protecting group;

about

i ned from 4-am no- 2- hyd+ok§bat yri ¢ aci d usi ng net hods which
i n one operation cyclization and introduction of the de5|red

protecting group. Thus, for 20 exanpl e,

3-(trinmethylsilyloxy)-2- yrrolldlnone can be obt ai ned by reacting
4- ani meapshedr hraKRaT4 a%-r'eprmethﬁlpae%ﬁé:écafcw4 ke P - of
trinmethylchlorosilane with hexanethyld|5|lazane or with

bi s- ( CAFEY PATHAnYD whekeHtdew t h bis- (trinethylsilyl)acetani de.

The conpounds of formulae I1

stereochem cal, rel ati ons |ps dﬁa he stereochem cal relatlon
Tg;ét 6

in thedconpom¥$599mHQHh I e Fof
111 I T

s renBEPelon AEEARARE FHE %ﬁp%‘hhﬁé“%sﬁfn%oe%ut%ﬂh W e ef,e

epaPﬁt a%ﬁ'r 2 n ﬁ&’ﬁtﬂﬁ% :g%n{)gﬁ%ﬁgigiganﬁ?n%%(?%? gar #j%agtt E% pyrrolidine

e#5R%H RS R0 THRA MR EeF 18

t he met hods for the introduction of the

protecting group vary depending on its 15. nature, but are famliar to any

pergg? skilled in the art. Certain conmpounds of general formula V can al so
a

bring

.16 -

and IV contain an asymetrically subsb+4uted

carbon atomin the 3-position of the 5-menmbered heterocycle. The rel evant

hips 5
£l ae

d?r'vik'xgsﬁgzbe.observed that in this case there come into

10

is.

20

consideration only those protecting groups which are not
affected under these reaction conditions. Especially
suitable protecting groups are,. for example,'the silyl

protecting groups mentioned earlier and the benzyl group.

The compounds of formula V can, in turn, be obtained,

for example, from 3-hydroxy-2-pyrrolidinone by introducing
the desired protecting group; the methods for the
introduction of the protecting group vary depending on its

nature, but are familiar to any person skilled in the art.

Certain compounds of general formula V can also be
cbtained from 4-amino-2-hydroxybutyric acid using methods
which bring about in one operation cyclization and
introduction of the desired protecting group. Thus, for
example, 3—(triméthylsilyloxy)—2-pyrrolidinone can be:
ocbtained by reacting 4-amino-2-hydroxybutyric acid in the
presence of small amounts of trimethylchlorosilane with
hexamethyldisilazane or with bis-(trimethylsilyl)urea or

with bis-(trimethylsilyl)acetamide.

In

*

-



formul-a | are novel conpounds which have extrenely val uabl e pharnacodynaM&?
properties. They exhibit only a slight toxicity and it has been shown that
in the animal experiment 15 . described hereinafter they are capabl e of
counteracting cerebral insufficiency prodifced experinentally. The test
apparatus is a "Skinner box" with an electrifiable grid floor (30 x 40 cm
and a grey plastic platform (15 x 15 x 0.8 cm) in the front right corner 20
Untrained male rats (100-120 g) are placed individually on the platform As
soon as they clinb doRReoRCRPOMREsy Gty ol 4%m5¢¥e%%¥v€vaﬁ°§FééFrﬁ@

f oot - shock (0. 8n§%@eThe normal reaction of untrained rats is thereupon to
junp back-on t®S BFAFR ;legpﬁ6§tqﬁﬁﬂﬂﬁﬁr IR FAmsin Fhe éfpeﬁﬁFiQ“ of

-17- &bt b f hock d b d.th
to'f 1ve ti mesche S SHEREREARPe LetRRIGe hoaid HFERSTERE: SEFRR %%frsi%ﬁéeﬁer
imal, th t I t d

fhey s ' no | ohgbreLepaRops; 42s3tarns e a‘rﬁ#%ﬁ%ﬁ#ﬁ@fﬁs@aﬁﬁ%&‘;@%&m

that th Lsh . ' h

Lhat Lhey g1 BUOLALCE M0 LI A Sl TP A SRR 8D LHECR AR

:/vgjt :ft ton (i. po% ?cgns)auia l.[ﬁ A SRR NG Asr WeldefBod? refhtlibhkidps

(2 m/kg hé“Second "group recerves

in the 3-position of the S5-membered heterocycle of the
compounds of formulae III and IV are, in turn, determined

by the intermediates and/or methods used in the preparation

10 of these compounds.

As mentioned earlier, the.pyrrolidine derivatives of
formula I are ndvel compounds.which have extremely valuable
pharmacodynamic properties. They exhibit only a slight
toxicity and it has been shown that in the animal éxperiment

15 described hereinafter they are capable of counteracting

cerebral insufficiency produced experimentally.

The test aéparatus is a "Skinner box" with an
electrifiable g?id floor'(3o 2'40 cm) and a grey plastic
platform.(lshx 15 x 0.8 cm) in the front right corner.

20 Untrained male rats (100-120 g) are placed individually on
the platform. As soon as they climb down on to the grid
floor they receive an electric foot-shock (0.8mA). The
normal reaction of untrained rats is thereupon to jump back

on to the platform. Since, however, the rats still attempt



an-injection (i.p..) of 0.3 ny/kg of scopolanine and an oral dosage of the
test, substance. The third group receives only distilled water (p.o.). 2
ho@% | ater each rat is pl aced once on the 15 platformin the "Skinner
box". The criterion for the assesgnent of this test for the determ nation
of the effect of a preparation On the short-tinme nmenory is whether the

ani mal remains or does not remain for 60 seconds .on the platform (the
result can thus only read "yes" 20 "no" for each animal). The

or

st afj.std ?'&pﬁ'f' e t | ”?o@cﬂﬁ : regul ts obtained in
theg#i%ggigk I'n t%ggggﬁo%%ed?%ﬂgtéééégegern1ne yﬁﬁggngéof t he Chi - Squar e
Tes Q. €4 3NigdRIeS i e n | tahiGhST i | | @+ r (p.o.)
sti %Fp;%&%e%ég ﬁgurfs after ea?%?nsat e - :&33 -ggpégsit\y\égaé\;oi Samce

respagae’ .EJ‘aEiGQWégg‘E\?.J%]Jﬂ%&Fo&mﬁlp'.at'c‘}fé Ratd"nhla case of 85-92%

of the aninmals treat scopol am ne (6.3-mg/kg i.p.) and distilled

wat §pakihid-d 44CES188R oY | shedadhte el 7 2.2 abiprade

effect on the short-time "nenory, 1.e. they have forgo n that they nust

57 engin J.lfahgtéke PLELHBEMEA FHMHENES ¥ARC TS BRsdt s 9ineaURt@RCt i Ng

cerebral 1'nsufficiency can reverse the blocking of the short-time
know that they are punished when they do so.

Immadiatsiy thereaftar.th:ee'groups'éach coﬁ?tiéing
30 animals are set ué.' fhe first grdup'rééeiveé an
injection (i.p.) of 0.3 mg/kg of scopolamiﬁe as well as
10 distilled water (2 ml/kg, p.o.). The second group raceives
an ;njecticn'(i.pﬁ) o£j0;3 ng/kg cflécopolaﬁine and an oral
dosage of the test substance. The_third group receives
only distilled water (p.0.).

2 hours later each rat is placed once on the
15 platforﬁ in the "Skinner box". The criteiion for the
assessment of this test for the determination of the e
effect_of a preparation on the short-time memory is
whether the animél remains or does not remain for Gq
seconds on the platform (the result can thus miy read “yest
20 or "no™ for each animal). The statistical significance
- of the difference between the results obtained in the first
and in the second groups is determined by means of the

Chi-Square Test.

70.75% of the animals treatad only with distilled

25 water (p.o.) still remember 2-4 hours after learning the



nenbry-caused by the injection (i.p.) of 0.3 ng/kg of 10 scopol am ne. A
dosage of a preparatian is- denoted as "active" against scopolanine if thed
nunber of positive results ("yes") is significantly different fromthose of
control animals treated with scopolamne 1®.8 ng/kg i.p.) and only
distilled water (p.o.). 15 In the follow ng Table there are
conpi |l ed the dosages in which certain conpounds of formula |I exhibit a
significant activity in the test previously described. Mreover, the Table
cont ai ns dat a tpAssimengvoidaace aaspinsie’ thaosotheyngheyldnremaicasm of
single oral 20 adm nistration to mce). - 19 - Tabl e Conpound
Significant actR9ePdasigem. In thelﬂiﬁ?i¢ﬁi$ﬁn%2ﬁg°§ ghe animals
ng/kg p. 9. 0.01 0.03: >500 0.1.0.3
1.0 30 B treated withyscopolamine (0.3 mg/kg 1,B@bga§g distilled
water (p.o.) there can be established during 3-4 hours
5 a retrograde effect on the short-time memory, i.e. they
have forgotten that they must remain on the platform. A
substance which is capable of counteracting cerebral
insufficiency can reverse the blocking of the short-time
e { | memory caused by the injection (i.p.) of 0.3 mg/kg of
10 scopolamine. A dosage of a preparation is denoted as
"active" against scopolamine if the number of positive
results ("yes") is significaﬁtly different from those of
control animals treated with scopolamine (0.3 mg/kg i.p.)

and only distilled water (p.o.).

15 In the fpllowing Table there are compiled the
dosages in which certain compounds of formula I exhibit a
significant activity in the test previously described.
Moreover, the Table contains data concerning the acute
toxicity (LDSO in mg/kg in.ﬁhe case of single oral

20 administration to mice).



C 30 >5000 50 10 D

* 30 ¢ >5000 50 E : 3. .
>503@5Cbnpouhd A (RFS) -cis-N [2- (2, 6-Dinmethyl-1-piperidinyl) -
ethyl]-2-(3-hydroxy-2-oxo-1-pyLr9éiginyI) -5 acet am de.
Conmpound B: (S)-2-(3-Hydroxy-2=0x0- 1l-pyrrolidinyl) - acetam de. - 20-

Conmpound C: (R)-2-(3-Hydroxy-2-oxo-1-pyrrolidinyl)- acetam de. b Conpound
D (R/'S)-2-(3-Hydroxy-2-oxo-1-pyrrolidinyl) acetam de. 5 Conmpound E:
(RIS)-N-[2-(Di isopropylanino)e& iL-Z- : -
-(3-hydroxy-2-oxo-1-pyrro|idiny$¥aeetanide. The conpounds of formula I and
pharmaceutical ly acceptable acid addition salts of conpounds of forpula I
whi ch are basic can be used as nedi canents, for exanple, 10 in tResform
of pharmaceutical preparations. The pharma- ceutical preparations can be
adm nFsteregdorqgr vy (e.g. 1m

Compound | Significant active dosage | LDgqy in
in mg/kg p.o. ' ' . mg/kg p.o.

0.01
.0.03 o >5000
a - 0.1 - B
0.3 o o

1.0

10

B 30 >5000

10
c 30 >5000
50

10
D - 30 . >5000 -
50

E 3 ' >5000

Compound A: (R/S)=cis=N=-[2~(2,6-Dimethyl-l-piperidinyl)-
ethyl] -2=-(3-hydroxy=-2~oxo~l-pyrrolidinyl)-

5 acetamide.

Compound B: (§8)=2~(3-Hydroxy—-2-oxo=1l-pyrrolidinyl)-

acetamide.



the form of tablets, coated tablets, dragees, hard and soft gel atine 2
.capsul es, solutions, enulsions or suspensions) They can, however, also be-
adm ninstered rectally (e.g. in 15 the form of suppositories.) or
parenterally (e.g. in the formof injectjgn.solutions). As nentioned
earlier, medicanents containing a conpound of forrmula | or a

phar maceutically acceptable acid addition salt of a conpound of fornula |
which is 20 basic are also an object of the present invention as is a

process for thempeuHEdUre Of) 23 FREdEORPAR Sowbi-Ch poaTiRliidingl)i-ngi ng
one or nore conpounds of forrmula | or pharmaceutically acceptable acid

addi tion..salts of conpounds adefaidéa | which are basic and, if desired,
one or ‘Age 25 ot her therapeutically val uabl e substances into a gal enical

admi ni strati oCompoound D28 -(R/S)-Tef 3+Hpdrary+deduoe Lepyiraln ldidinyioat ed
tabl ets, dragees and hard gel ati ne capsul es, the conpound of formula |I can
be processed w t'h pharnmaceutamstamidet, iinorganic or organi c excipients.
As such excipients there can be used, 5 for exanple, for tablets, dragees

and hard §el aComposmd Bl es(RARY e 2nbPibsopxrpy lemige) ety biex2t her eof ,
talc, stearic acid or its salts etc.
: - (3=-hydroxy-2-oxo-l-pyrrolidinyl)acetamide.

The compounds of formula I and pharmaceutically
A acceptable acid addition salts of compounds of formula I
| which are basic can be used as medicaments, for example,

10 in the form of pharmaceutical preparations. The pharma-
ceutical preparations can be administered orally (e.g. in
the form of tablets, coated tablets, dragées, hard ;nd
soft gelatine capsules, solutions, emulsions or suspensions).
They can, however, also bhe admininstered rectally (e.g. in

15 the form of suppositories) or parenterally (e.g. in the

form of injection solutions).

As mentioned earlier, medicaments containing a

COmpound of .formula I or a pharmaceutically acceptable
acid addition salt of a compound of formula I which is

20 basic are also an object of thé present invention as is a
process for the manufacture of such medicaments which
comprises bringing one or more compounds of formula I or
pharmaceutically acceptable acid addition salts of compounds
of formula I which are basic and, if desired, one or more

25 other therapeutically valuable substances into a galenical

administration form.



Sui tabl e excipients for soft gelatine capsules are, for exanple, vegetable
_oils,zﬁpxes, fats, sem -solid and 10 liquid polyols etc. Suitable
--exciprents for the manufacture of solutions and syrups are, for exanple,
wat er, polyols, saccharose, inyesy sugar, glucose and the like. Suitable
excipients for injection solutions are, 15 for exanple, water, alcohols,
pol yols, glycerine, vegetable oils etc. Suitable excipients for
suppositories are, for exanple, natural or hardened oils, waxes, fats,
sem - -1liqui dFer |theuimamofaotsrandft bablleks., 20ated tabléds gover, the
pharnaceutbcal preparations can contain preserving agents, solubilizing
agent sdratgaeis| iarididhard -géelatiageoapsulest,i theagentmyumind i fytmglagent s,
sweet eni ng agents, colouring agents, flavouring agents, salts for thHe
vari at Loranf behemsragdad pricsls upbarbatéutd cadodnent agemsganmianoroxi dant s.
They can also contain still other thera- 5 peutical ly val uabl e
subst aprganikcn exsd@icknts. wid$H shchi exchpientst Khexesneamdee ois€dinul a |

and pharnmaceutical |y acceptable acid gddition salts of conpounds of fornula
| Shi chodr exaaple cfirmetakliets n dnagesst asd bans gslkdtine otaper ebral

insufficienc% -
sules lactose, maize starch or derivatives thereof, talc,

stearic acid or its salts etc.

- Suitable excipients for soft gelatine capsules are, o
for example, Vegetable oils, waxes, fats, semi~solid and

10 ligquid polyols etc.

Suitable excipients for the manufacture of solutions
and syrups are, for example; water, polyols, saccharose,

invert sugar, glucose and the like.

Suitable excipients for injection solutions are,
15 for example, water, alcohols, polyols, glfcerine, vegetable ;;

oils etc.

Suitable excipients for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-

=liquid or liquid polyols and the like.

20 . Moreover, the pharmaceutical preparations can

contain preserving agents, solubilizing agents, stabilizing



10 .or in the inprovenment of intellectual capacity; for exanple, in the
case of cerebral seizures, in geriatry, in alcoholismetc. The dosage X@n
vary within wide limts and is, of course., fitted to the individual
requirenents in each particular case. +n28eneral, in the case of oral
adm ni- 15 stration a daily dosage of about 10 ng to 2500 ng shoul d be
appropriate, although the upper limt quoted can be exceeded when this is

shown to be indicated. 30 - : - 23- The follow ng
Exanpl es iIIu§8ﬁaﬁ§njmﬁﬁﬁiﬁﬁnﬂ9¢nﬁ%nte%%}sbﬁYiageaﬁgﬂtﬁntéMﬁﬁFQQingrﬁt
Its extent. In these Exanples all tenperatures are given in degrees

Centi grade an@@8REs r iGREQURINT A9eRFSt cfLaVIRE4RI\VALCRALS, salts for the

Exanpl e %.{a) 38.3 g o0 n approxi mately 55% dj spersi on of sodi um
hydri de ) erin N A% hRIAETIRFLS oPEPS8UT R PELEETS RPaRING agents

tenper ature between 45 d 50[er wWithin 30 mnutes to 49 of

(RS- 31 oty PABAPUGABE Dy (Hied rahoa 180 caRbaLss SHL Ik iRy thera-
bronpacetate in %%0 of egQﬁggous acetonitrile. Thereafter, the m xture
i's brought toPERRGRAp@Ligh+e F BT A2B6 Rt nut es while stirring, stirred
at reflux for a further 1 hour and then filtered. The filtrate is
evaporated-and the residue, containing the 15 et hyl

(R'S)-(3-trinmethyl silp] Qyssrddfsed WYEROLhE Pibbntion, the compounds of
formula I and pharmaeeuticallf acceptable acid additien
" salts of compounds of formula I which are basic can be
ueed in the control of prevention of cerebral_insufficieney
10 or in the'improvement of intellectual capaciﬁy; for example,
in the case of cerebral seizures, in geriatry, in alcoholism
etc. The dosage can vary within wide limits and is, of
course, fitted to the individual requirements in each
particular case. in general, in the case of oral admini-~
15 stration a daily dosage of about 10 mg to 2500 mg should
be appropriate, although the upper limit quoted can be

exceeded when this is shown to be indicated.



acetate, is dissolved in 500 m of tetrahydrofuran. To this solution are

i ggfd 71 m of 1IN hydrochloric acid and after 15 minutes 7.2 g of sodium
h

ogen car bonat e, whereupon the2¥ixture is stirred at roomtenperature
for 7 mnutes and thereafter evaporated. The residue is extracted
three times with acetonitrile and the conbined acetonitrile extracts are
evaporated. The residue is chronmatographed on silica gel (granular size
0.2-0.5 nm. The fedlowiRdsExanples okglgsﬁﬁ'étf-ﬂ?}?ﬁ(ﬂm%ﬁﬁwt) acet at e
-24- which is eluted with nethylene_chloride and ethyl acetate _is
cryst aﬂ@?%ﬁiﬁmonbé‘f:hﬂreaé&%tgﬂ?ﬁ%n@( g tadds iRteRs.a r¥|§ ting point
of 80.5-81[err]. 2.50 g of eth

' (R/ S) -Bhese NEXABR 32 ENEN |t9ﬁﬂﬁ¥ﬂ#%ﬁtﬂ§/| are giyem aﬁfb 4RYTeREat ed Wit 11. 5

of approxi mately ni_um hydr oxi de:sol ut i wher eupon the mxture
|s st 99 1£ %?aﬁiﬁom?'é{@?%% )4‘? Eﬁred%%ﬁ e is treated with
acetonitrile and evaporated.. The residue is treated five tinmes with
acetonitrile and in each case 10 agai n evaporated. There is obtained
(RF'S)-2-(3-hydroxy- 2. -oxo-l-éérroiidinyl)acetanide which nmelts at

-164[err] after recrystalli om et hanol / di et hyl ether (1:2).-
Exanple 2 4..5 g of ethyl (R/'s)-2-(3-hydroxy-2-oxo-1-pyrrolidinyl) -

(a) 38 3 g of an approximately 55% dispers;on.of
sodium hydride in mineral oil are added portionwise while
stirring at a temperature between 45° and 50° within 30
minutes to 51.9 g of (R/S)-3—trimethylsilyloxy-Z-pyrrolidinone
10  and 136 ml of ethyl bromuacetate in 520 ml of anhydrous
acetonitrzle. Thereafter, the mixture is. brought to reflux
temperature within 30 minutes while stirring, stirred at
reflux for a further 1 hour and then filtered. The |
filtrate is evaporated_and.the'residue, containing the t
15 ethyl (R/S)-(3-trimethylsilyloxy-2—oxo-i-pyrrelidinyl)-
' acetate, is dissolyed in:SOO ml of tetrahyd:cfuran..-To
this solution are added 71 ml ef 1N hydrachloric acid and ..\J
after 15 minutes 7.2 g of sodium hydrogen carbonate,
whereupon the mixture is stirred at radm.temperature £or-
20 7 minutes and thereafter evaporated. The residue is
extracted three times with acetonitrile and the combined
acetonitrile extracts are evaporated. The residue is
- chromatographed on silica gel (granular size0.2-0.5 mm). ' :

The ethyl (R/S)-(3-hydroxy-2-oxo-l-pyrrolidinyl)acetate

- e o e A G- he ¢ e g gemags Wi o we s amiie aes
CIP aey 7T



15 acetate are heated to 100 for 3.5 hours under nitrogen with 7.1 g of
Cci s-2-(2,6-di methyl-1-piperidinyl)ethylaimne. Thereafter, diethyl ether igf
added thereto, the mixture is stirred, filtered and the filter residue (6. ¢
g) i's chromatographed on 30 g of siliea2fel=(granular size 0.2-- 20 -0.5
mm. The (RIS)-cis-N [2-(2,6-dinethyl-1-piperidinyl) - ethyl] -2-.
( 3- hydr oxy- 2- oxo-1-pyrrolidinyl) acetam de which is eluted with nethyl ene
chl oride and nmethanol has a nelting point of 131-132[err] after
recrystal | i zehich fisomlsttad eithamethylenechldxidel and £tHyly atetahpl
(R/'S)-2-(3-hydoxy-2-o0xo-1-pyrrolidinyl)- acetate are heated to 100[err]
under nitrogba toys3allimed fitom éthyd efcetatie/sohezppeanilt®)etand athes.
The crudewb product is chromatographed on al um ni umoxide (neutral,
activity grabasl gl melying poiatacst 80e/Set8ichol (1:1) and with ethano
there is eluted (R'S)-N-[2-(diisopropyl am no) -
et hyl]-2-(3-hydroxy-2-oxo-1-pyrrolidinyl)acetam de. After stirring in
di ethyl ether this has a nelting point of 10 91-930; boiling point
230-250[ err]fB) 01 m2HFQ mIdEteblyl KRAIIZL I-hydroxysd—mxosfl-pyrrolidinyl)
hexanet hyl di sil azane and 0.6 m of tri- nethylchlorosilane are added to a
Suspensi n Oﬁcgm%@e treated with 11.5 ml of apprcximately 25%
ammonium hydroxide solution, whersupen the mixture is
stirred at room temperature for 1 hour. The mixture is
A treated with acetonitrile ﬁnd.evaporated- The residue
is treated five times with acetonitrile and in each case
10 again evaporated. There is obtained (R/S)=2-(3-hydroxy=2-
-oxo=l-pyrrolidinyl) acetamide which melts at 163-164°

after recrystallization from methanol/diethyl ether (1:2).
Example 2

4.5 g of ethyl (R/S)-243-hydroxy~2-oxo-l-pyrrolidinyl)-
i\t L5 acetate are heated to 100° for 3.5 hours under nitrogen
with 7.1 g of cis~2-(2,6-dimethyl-l-piperidinyl)ethylamine.
Thereafter, diethyl ether is ad§ed thereto, the mixturas
is stirred, filtered and the filter residue (6.5 g) is
chromafographed on 30 g of silica gel (granular size 0.2-
20 -0.5 mm). The (R/S)=cis=N=-[2=(2,6-dimethyl-l-piperidinyl)~
ethyl] -2-(3-hydroxy=-2-oxo-l-pvrrolidinyl)acetamide which
is eluted with methylene chloride and methanol has a
melting poiat of 131-132° after recrystallization f£rom

ethyl acestate.



-~ (R)-4-am no- 2- hydroxybutyric acid in 340 m of anhydrous 15 o- xyl ene. The
. mXt3ge is heated to boiling for 4 hours while stirring and then

» -l gvaporated. The residue is extracted four tinmes-with toluene.. The conbi ned
tol uene extracts are evaporat €t #3 Vacuo, wher eupon the residue is
distilled in three portions. There is obtained (R-3- 20
-(trimethylsilyloxy)-2-pyrrolidinone of boiling point 90-100[err]/0.01 nmHg
(bul b-tube). - 26 - (b) The, procedure of Exanple 1, paragraph (a), is
repeated with the differenc 1 -3- (trinmethylsilyloxy) -.
2-pyrrolidinone is used as the starting material. After recrystallization
fromethyl acetate/n-hexane, there is 5 obtained ethyl (R-(+)-2-_.

(oo ey S e P S et - =S il

(R)-

acco

(R)-

poi n
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Exangk%é%ct is chromatogzraphed on aluminium oxide (neutral,

10

15

20

acti#ity grade III). With ethyl acstate/ethancl (1l:1l) and

with ethanol there is eluted (R/S)-N~-{2-(diisopropylamino)=-

ethyl] =2~ (3-hydroxy=-2-oxo-l-pyrrolidinyl)acetamide. After ;;
stirring in diethyl ether this has a melting point of

91-93°; boilingﬁpcint:2305250°/0.Ol mn#g (bulb-—-tube).

Example 4

(a) 89 ml of hexamethyldisilazane and 0.6 ml of tri-—

methylchlorosilane are added ﬁo a suspension of 34.0 g of

(R)—4-amino-2-hydroxybutyric acid in 340 ml of anhydrous
o-xylene. The mixture is heated to boiling for 4 hours
while stirring and then evaporated. The residue is
extracted four times with toluene. The combined toluene
extiacts are eﬁapo:ated in vacuo, wheresupon the residue
is distilled in three portions. There is cbtained (R)=3-
- (trimethylsilyloxy)-2-pyrrolidinone of beiling point
90-100°/0.01 mmEg (bulb-tube).



15 .- Fromethyl (R)-(+)-2-(3-hydroxy-2-o0oxo0-1-pyrrolidinyl.) - ) 3
acetate there is obtained according to the process described in Exanple .2
(R -(-)-cis-N(2-(2,6-dinmethyl-1-

- pi peridinyl)ethyl]-2-(3:hydroxy-2-oxo=12py#rolidinyl) - 20 acetam de which
has a nmelting point of 101-102; [err] 20 [err] (acetonitrile, ¢ =1.00).
-27- Exanple 6 (a) Anal ogously to the process in accordance-with

par agraph (a) of Exanple 4, from (S)-(-)-4-am no-2-hydroxy- -butyric acid
there is obta{lhed etThe pEpcedur® (Sf hBxanpie 3., paragraph (a), is
-2-0xo0-|-pyrrolidinyl)acetate of nelting point 85-85.5err]; [err] c =

1.0). (b).” rvepeatedgwicht theprdicifarenscer that i (R)pai-attapnetby st Ipdargy b
1, from<thyl (S)-(-)-2-(3-hydroxy-Il-pyrolidinyl)- 10 acetate there is

obt ai ned (S) 2-py¥relidisomedriskusedxas| thepghastiindgynateztadi.de At

has a nmelting point of 197- -198; [err S-di met hyl fomam de ¢ = 1. 00).

Exam e 7 15 recrystapidmasdion {m(eghyl(zceiatein-shexrane,pfheqd disyl)-

5  cbtained ethyl (R)-{+)-2- (3=-hydroxy=~2~-oxo=-l-pyrrolidinyl) -
acetate of melting point 84-85°; [a] go = +68°9, [a] 20 =
+82°, [a]30, = +255° (dimethylformamide, c = 1.0).

A (@) From ethyl (R)-{+)-2-(3=hydroxy-2-oxo=-l-pyrrolidinyl)-
acetate there is obtained according to the process
10 described in paragraph (b) of Exﬁmple LI (R)=(+)=2=(3=~
-hy&oxy— Z-oxo-_l-pyrfolidinyl) acetamide which has a me_'l ting
point of 197-198°% [a12® = +81°, [a]l], = +97°, [al3Qs =
+308° (dimethylformamide, ¢ = 1..0).

Example S

o - 15 From ethyl (R)-(+)-2-(3-hfdroxy—2-oxo-l-pyr::olidiny3.f) -
acetate ‘_.:here is obtained according to the process
described in Example 2 (R);(+)-cis-_-N-[z-(Z,G-dimethyl--J.-
-piperidinyl)ethyl] -2=-(3-hydroxy~-2=-oxo=l-pyrrolidinyl) -
acetamide which has a melting point of iOl-lOZ°; {a] go =

20 +43°, [al2g, = +52°, (a]3Q, = +162° (acetonitrile,

c = 1.00).



“( )-cis-N-[2-(2, 6-di net hyl - :

-1-p1 peri di nyl ) et hyl'] - 2- (3- hydr oxy- 2- oxo- 1-pyrrol i dinyl)- 20 acetam de
which as a nelting point of 101- 2?;'[err] 20 -44[err], [err] 20 [err]

- 28 - Exanple 8 1.0 g of ethyT % B) - 2- ( 3- hydr oxy- 2- oxo- 1-pyrrol i di nyl .)-
acetate is treated with 10 m of a 40% solution of nethyl- amne in water
After stirring at roomtenperature for 1 5 hour, the m xture is
evaporated. The residue isghgkgg fg' ve times with acetonitrile in order to
renove the water, whereupon se it is again evaporated. The
residue is treated with diethyl .ether. By filtration there is isolated

N- net hyl - 2- ( 3- hydr oxy- 2- oxo- | -pyrrolidinyl)- 10 acetam de of meltin§boint

A e e P SR I A
s opabadiiRh | fOYo5% Bihmntle Ry (BHEE: (83 0D ST ERE RS- RpC! A e

acet iy 20814 there is obtained ethyl (S)=(=)=-2-(3-hydraxy-

'aggﬁﬁeethere I s -obtained in analogy to the process described in Exanple 2

S -2-oxo-1-pyrroiidinyl)acetate of melting point 85-85,.5% '

- 20

[clgo = =69°, [dlégé = =-84°, [d}365 = -259°.(chlorcfd:m;

c = 1.,0).

(b) According to the process described in paragraph (b)
of Example 1, from ethyl (S)=(-)-2-(3-nydroxy-l-pyrrolidinyl)-
10 acetate there is'obtained (S)-(—)-2-(3-hydxoxy-2~oxo-l—,

~pyrrolidinyl) acetamide which has a melting point of 197-

20

-198°%; [a]g° = =829, [alggs = -99°, [a]3%; = -313°

(imethylformamide ¢ = 1.00).

Example 7 S~

15 . Prom ethyl (s)-bd-243-hydrdxy-2-6xo-l-pytrclidinyl)-
acetate there is obtained in analogy to the process |
described in Example'z (S)—(—)-cis-N-[Z-(Z,G-dimethyi-.
-l-piperidinyl)ethyl]-2-(3-hydroxy—2-oxo-l—pyrrqlidinyl)-
acetamide which as a melting point of lOl—lO3°;. [d]go =

20 -44°, [a]5s = -53°, [aiggs = -165° (acetonitrile, ¢ = 1.0).



stirred at

roomtenperature for 2 hours and then in an ice-- -bath for 1

chour. By filtration there is isolated N E2-

- (am no) et hyl ] - 2- (3- hydr oxy- 2- oxo- 1- pyrrgf i di nyl )acet am de 20 of nelting
point 110-112[err]. Exanple 10 3.0 g of "ethyl

(R/'S) - 2- (3- hydr oxy- 2-oxo-1-pyrroli- dinyl)acetate-and 5.9 g of
cis-4-(2,6-di nethyl-1-piperi- -29- dinyl)butylamne are heated to

95-100[err] for 3.5 hours under nit 1ol m xture is chromatographed on
70 g of alum nium oxide (activity gggﬁggﬂﬂ-

neutral). The

(R/S)-cis-N-(4-(2, 6-dinethyl-1- piperidinylsbutyll-z (3- 5

- hydr oxy- Z- oxo- 1-pyrrol i di nyl)acet am de which is eluted w th ethanol

nel tingpoi nt of 90- 92beqr brakiea glcr(mtsa)l-rz-laMymﬁomdxet-ms‘bye&bq&dinw) -
Exanpl e 11 3.0 g of ethyl (R'S)- 10

(3- hydr oxy-2-oxo-1-pyrrolidinyl)

acetate and Zaédtgtefl ibl ( 2raaitedetdiyth) eil dhHea 4G heoaledibn dE0Reftdrs 14-

hour s under

nitrogen. The excess N-(2- -am noethyl)piperidine is distilled

off in a hi ghamineuin ¥ater. After stirring at room temperature for 1
(R/'S)-N-(2-(1-piperidinyl)ethyl]-2-(3-hydroxy-2-o0xo0-

-1-pyrrol5di nypacethel néxtare disngvapddatedsi ditee hagsbhdd® isnshiekeg poi nt

of 110-11 after crystallization fromethyl acetate.

IM;"
10
15
20

five times with acetonitrile in order to remove the water,
%hereupon in each case ;t is agaig evaporated. The residue
is treated with diethyl ether.. By filtration there is
isolated N-methyl-2-(3=-hydroxy-2-oxo-l-pyrrolidinyl)-

acetamide of melting point 129-130.5°.

Example 9

A mixture of 3.5 g of ethyl (R/S)=-2-(3-hydroxy=-2-
-oxo-l-pyrrolidinyl)acetate and 11.2 g of 1,2~-ethylene-
diamine is left to stand at room temperature for 20 hours.
The excess 1,2-ethylenediamine is evaporated in vacuo. The
residue is dissolved in 40 ml of hot acetonitrile and
stirred at room temperature for 2 hours and then in an ice-
-bath for 1 hour. By filtration there is isolated N-[2-

- {amino)ethyl]-2-(3-hydroxy=-2-~oxo~l-pyrrolidinyl) acetamide

of melting point 110-112°,.

Example lQ

3.0 g of ethyl (R/S)=-2-(3-hydroxy-2—-oxo=-l-pyrroli-

dinyl)acetate and 5.9 g of cis~4-(2,6-dimethyl-l-piperi-

has a



Example 12 4.0 g of ethyl (R'S)-2-(3-hydroxy-2-oxo-1-pyrroli- dinyl)acetate

‘and 6.1 g of N-(3-am nopropyl’)norpholine 20 are heated to 95-100 for 3.5
?ﬁyrs under nitrogen. The mixture is chromatographed on 50 g of silica gel
granular size 0.2-0.5 mM). Thé‘(ﬁS)-l\l—[B-(l‘-rmrpholinyl)propyl]- _

- 2- (3- hydr oxy- 2- oxo- 1-pyrrolidinyl)acetam de which is -30- eluted with
et hanol has a nelting point of 94-96 after recrystallization from et hyl

o L BRER e e abe" heBiR 4 B fag o BT K- ROl LR O °
g of HTRAFERT xS FHATEFS 4l AIHSPAFSaEast s orn 00 BIaE (R S Nl
LA POk LY Skl e e Pl PXLROLL 1Y el0 | acet anf o
Che DU FRUEC-R0 42 (B 8L AddbrY 184 Serd GEHY L Sbued 8- 208 1LY 1
o3 RehpagoRy-ghaub-d3 i Wik ) ddetanide which is elutea EXATPIC 14

with ethanol has a melting point of 90-92° after crystal-

lization from diethyl ether.

Example 11 g)

3.0 g of ethyl (R/S)-2-(3¥hYdroxyi2-dxoéi-pyfrolidinfi)-
10 acetate and 2.87 g of N-(2~aminocethyl)piperidine are heated
| to 100° for 4 hours under nitrogen. The excess N-(2-
-aminoethyl)piperidine is distilled off-in a high vacuum.
The (R/S)=N=-{2=(l-piperidinyl)ethyl]-2-(3-hydroxy-2-oxo-
-l-pyrrolidinyl)acetamide remaining as the residue has a
15 melting point of llb-lll° after crystallization from ethyl

acetate.

Example 12

4.0 g of ethyl (R/S)-2-(3-hydroxy-2-oxo-l-pyrroli-
dinyl)acetate and 6.1 g of N-(3-aminopr0pyl)mofpholine
20 are heated to 95-100° for 3.5 hours under nitrogen. The
mixture is chromatographed on 50 g of silicza gel (granular
size 0.2~0.5 mm). The (R/S)=N-[3-{l=-morpholinyl)propyl]-

-2~ (3~hydroxy-2-oxo-l-pyrrolidinyl)acetamide which is



dinyl)acetate are dissolved in 150 m of absolute al cohol and treated with
1.95 g of sodiumdissolved in 38 nl of absolute alcohol. 1.5 mM of ion-free

wat er are added there- 20 to, whereupon the mxture is stirred at room 37
tenperature overnight. 250 m of diethyl3gtsher are added to the resulting
suspension and the mxture is then filtered. -31- There is obtained the

sodiumsalt of (R S)-2-(3-hydroxy- -2-oxo-1-pyrrolidinyl)acetic acid. The
salt is stirred at roomtenperature overnight in 200 m of acetonitrile and
12 m of 25% @yutedhidihc exbiagollhasriximekting tpeintipoh 34e9€ﬁoa£we¢ The
evaporation residue is treated twice with acetonitrile and in each case
agai n evapor areeryshalidgaddon Sueg lakhyk acdtakein 320 nl of

acetonitgjde, whereupon it is filtered while hot and the filtrate is
stirred i'n an ice-bath for 3 hours. By filtration there is 10 I sol at ed
(R/'S) - 2-(3-hydroxy-2-oxo-1-pyrrolidinyl)acetic acid of nmelting point
153-154[err]. (b) 1.30 g of di cy@%amBde ck3 hodiinide dissolved in 6 ni
of di net hyl fornmam de are added dropwi se at O[err] to 1.0 g of

(R/'S) - 2-(3-hydroxy-2-oxo-1-pyrrolidinyl)acetic acid and 15 1.03 g of

94. 7% ci s- 2- (2, 6-di ngt hyl ridi et ne di gsolved in 20 of
di et hyl f or mani de. ?ﬁ 8 xpﬁfgﬂﬁg 4374) 2%*?"%§a¥8§$1 eﬁﬁ@rgfgﬂf 4
days, tregteddinyl)acetate and 3.7 g of 2-(diethylamino)ethylamine are

heated to 95~100° for 3.5 hours under nitrogen. The

mixture is chromatographed on 45 g of aluminium oxide

~ (neutral,activity grade III). The crude (R/S)-N-[2-

-(diethylaminoiethyl]-2-(3-hydroxy—2-oxo-l-pyrrolidinyl)-
10 acetamide which is eluted with methylene chloride and

ethyl acetate is again chromatographed on 25 g of aluminium
oxide (neutral, activity grade III). The product which is
eluted ﬁith ethyl acetate and ethanol is distilled in a
bulb-tube at-aboﬁt 250°/0.03.mmHg.

. 15 Example 14

A _

(a) : 15 0 g of ethyl (R/S) 2= (3-hydroxy=-2-oxo-l-pyrroli-
dinyl)acetate are dlSSOlved in 150 mi of absolute alcchol
and treated w1th 1.95 g of sodium dissolved in 38 ml of
absolute alcohol. i.5 ﬁl of ion-free water are added there-
20 to, whereupon the mixtu:e is stirred at room temperature
overnight. 250.m; of diethyl ether are added to the

rasulting suspension and the mixture is then filtered.



with 0.23 g of ion-free water and evaporated in a water- -jet vacuum The
residue is treated five tines with 20 tol uene and in each case again
h:§$?pbrated The constituents of the residue which are soluble in

orof orm are chronmat o- graphed on 60 g of al um nium oxide (activity grade
11, neutral). The al cohol eluated}sagain chromatographed on 15 g of
aluniniun1oxide (activity grade Ill, neutral). 25 The fractions which are
eluted with acetonitrile and ethanol contain, according to the gas

I %ﬁ%%"}?%&%ﬁﬁ ttﬁ‘ﬁ Sfdar%rmmzemﬁ 2|-<3-h@'§r°xy- |
-2-(3-
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resi i iy ﬁfg?F’%LPP%%E%%%ﬁrCS%% %ﬁe-%‘ﬁxt#% R D K
dgfthy v%égfét hEYéyédﬁ‘ t ? 0%@55@ d twice with

pyrrO

acer oxy 0X0- - ace i acid ting point
iﬁsﬁﬁ[n Sdtonibyiie Spnd e G or?%%ian%*’xhz?é%ﬁl herge O e are

residue is boiled at reflux in 320 ml of acetonitrile,

whereupon it is filtered while hot and the filtrate is

stirred in an ice-bath for 3 hours. By filtration there is o
10 isolated (R/S)- 2-(3-hydroxy-2-oxo-l-pyrrolid1nyl)acetlc

acid of melting point 153—154°

(b)  1.30 g of dicyclohexylcarbodiimide dissolved in é ml
of dimethylformamide are added dropwise at 0° to 1.0 g of
(R/S)-Z—(3-hydroxy-2-oxd-l-pyrro1idihy;)acetic acid and

15 1.03 g of 94.7% cis-2-(2,6-dimethyl-l-piperidinyl)ethyl-
amine dissolved in Zo‘ﬁl of dimethylformamide. The mixture
is left to stir at room temperature for 4 days, treated _' ;J

" with 0.23 g of ion-free water and evaporated in a water-

-jet vacuum. The residue is treated five ﬁimes with

20 toluene and in each case again evaporated. The conétituents
of the residue which are soluble in chloroform a?e éhromato-
graphed on 60 g'of aluminium oxidé (activity grade IiI,
neutral). The alcohol eluate is again chromatogﬁaphed on
15 g of aiuminium oxide (activity grade III, neutra}).

25 The fractions which are'elﬁted with acetonitrile and
ethanol contain, according to the gas chromatogram and mass

spectrum, (R/S)-cis~N=[2-(2,6-dimethyl-l-piperidinyl)ethyl]-



are_added at roomtenperature 1.20 g of (R S)-2-(3-acetoxy- 15
-2-0x0-1-pyrrolidinyl) acetic acid. Wthin 15 mnutes there is added 3¢,
dropmnse at O[err] a solution-of 0.98 g of 94. 7% ci s- Y
-2-(2, 6- d|nethyl-l-plperldlnyl)ethylag1?§ and 3.02 m of trlethylan1ne in
20 m of nethylene chloride, whereupon e mxture is stirred at room
tenperature for 18 hours. 20 Ther eupon, the m xture is evaporated and
the residue is chronatographed on al um ni um oxi de-(activity grade |1

neutral). Tma%%ﬁan ar éﬁag%u%§%n§uagisgggg@gﬂ§ﬂlééchronatographed

on silica gel
(RIS)-cis-N[2-(2, 6- dinethyl 1-pi peridinyl)ethyl]-2-
- (3- acet@xy- 2- oxo- 1-pyrrolidinyl)acetam de which is eluted with al cohol has

a nelting point of 120-122[err] af tgpmenwstual - lization fromdiethyl ether.
Example 16 1.0 ¢ of (R'S)-2-(3- aceTUYVﬁzfvxvil pyrrolidinyt)- acetic acid

Is placedin 15 m of absolute tetrahydro- furan, whereupon 0.89 g of
N, N - carbonyl dii m dazole is added in one portion. The mixture is stirred

at room 10 (gnper af Lo egUBEi (RY D P-@ag 3engdiony 2-xp+ipimterolidengal +-er
0.86 g of 94.7%cis-2-(2,6-dinmethyl-I|-piperidinyl)ethylamne is added and
the mxture igcd€eid d0id} add mieofi ghscdtute watminyetrdfuramnand henml of
evaporated. The residue is
5 acetyl chloride are boiled at reflux for 4 hours while
stirring. Thereafter, the mixture is evaporated. The
A< residue is filtered through silica gel (granular size Q.2-
-0.5 mm). The evaporation residue of the fractions which
are eluted with ethyl acetate is stirred in diethyl ether.
10 By filtration there is isolated (R/S)-2-(3-acetoxy=-2-oxo~-

-l-pyrrolidinyl)acetic acid of melting point_95r96°;

(b) 1.81 g of 2-chloro-l-methyl-pyridinium iodide are
suspended in 10 ml of methylene chloride and thereto there
are added at room temperature 1.20 g of (R/S)=-2-(3-acetoxy-
15 -2-oxo-l-pyrrolidinyl)acetic acid. Within 15 minutes there
is added dropwise at 0° a solution of 0.98 g of 924.7% cis~
-2-(2,6~-dimethyl-l-piperidinyl)ethylamine and 3.02 ml of
triethylamine in 20 ml of methylene chloride, whereupon
the mixture is stirred at room tem@exature for 18 hours.
20 Thereupon, the mixture is évaporatéd and the residue is
chromatographed on aluminium oxide -(activity grade III.
neutral). The material which is eluted with chloroform is

'chromatographed on silica gel (granu;ar size 0.2-0.5 mm).



. chromat ographed on 60 g of alum niumoxide (activity grade 15 L,
-néﬂlral) The (RI'S) -cis-N 2- (2, 6-ethyl-1-piperi-

di'nyl) et hyl ] - 2- (3-acet oxy- 2-oxo-| -pyrrolidinyl)acetam de which is eIuted

wi th net hyl ene chloride has a neésl_g poi nt of 121-122 after trituration

with diethyl ether. Exanple 17 2 (a) 1.70 g of ethyl

(R'S)-2-(3-hydroxy-2-oxo0-1-pyrroli- dinyl)acetate are boiled at reflux for

2.5 hours while stirring in 30 M of ‘methylene chloride and 0.53 ml of

acet yThe h{ R/ $ HecisFie ([Bx(2; e~dinekby ledmmiperiidinyio ethyl342= residue is

distilled in a bul b-tube. There is obtained ethyl

(R S)= (B<tSezatekyr-Dxno-1pyyro bi ddnnl) aasstanibdef whdaichi g poluted -

225[err]/0.01 nmHg. (b) 0.40 g of ethyl Bt

( R SwizH 3akceholy haso@-mekiingl point off ih29at223t afiter qwystalni th 45

m of a saturated solution of ammonia in nmethanol. The mxture is left to

st and.idthom Ezopediahy X oetliefiour and t hen evaporated.. The residue is

treated four tines with acetonitrile and in each case agai n evapor at ed.

There is obtained (R/S)- 10 - 2- (3- hydr oxy-2-oxo- 1-pyrrolidinyL)acetam de

whieh nelts at 163-164 after recrystallization fron1nethano|/d|ethyl et her

G1: 3). Exanple 18 . Example 16

1.0 g_oﬁ (R/S) =2={3~acetoxy=2-0x0~l-pyrrolidinyl)-

acetic acid is placedin 15 ml of absoluts tetrahydro- v
furan, whereupon 0.89 g of N,N'-carbonyldiimidazole is
added in one portion. The mixture is stirred at room

10 temperatu:e until the gas evolution is complete. Thersafter,
0.86 g of 94.7% cis=2-(2,6-dimethyl~l-piperidinyl)ethylamine
is added and the mixture is left to stand overnight at
room temperature and then evaporﬁted. The residue is
chromatographed on 60 g of aluminium oxide (acﬁivity grade

15 III, neutral). The (R/S)-cis-N-[2-(2,6~dimethyl-l-piperi-
dinyl)ethyl] -2-(3-acetoxy-2-oxo-l-pyrrolidinyl) acetamide ;;
which is eluted with methylene chloride has a melting point
of 121~122° after trituration with diethyl ether.

Example 17

20 (a) 1.70 g of ethyl (R/S)=2-(3-hydroxy-2-cxo-l-pyrroli-
dinyl)acetate are boiled at reflux for 2.5 hours while
stirring in 30 ml of methjlene'chloride.and 0.53 ml of

acetyl chloride. The mixture is then evaporated. The



1.0 g of (R/'S)-2-(3-acetoxy-2-oxo0-1-pyrrolidinyl) - 15 - acetic acid is
boiled.at reflux for 2 hours in 20 M of toluene and 0.54 nm of thionyl }i
chloride. After evaporatiqn of- the mixture., the residue is shaken twice *%
with toluene and in each case -the toluene is evaporated in vacuo. 0.5 g of
the residue, containing crude (R S)-2-(83-8&&etoxy-2- oxo- 20
-1-pyrrolidinyl)acetic acid chloride, is left to stand overnight in a
saturated solution of anmonia in methanol After evaporation of the solvent,

o508y U PO B, Bhattind O mihl nihinna

| I 1
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?E?S?-2?(3?202%§g¥§§¥5§%£§£L§?$g(éﬂ?%gp§hgdetic acid, 40 m of chloroform

and 0.86 g of N hydroxysuccinimde. After 4 hours, the solidis filtered
of f, whereupon the filtrate is concentrated and again filtered. The

filtrate is 10 evaper : eg4 s tu@@gﬁ$ 1 e
wi_th 40 m of (g)satuggig%e‘go?ﬁtggﬁy%f %g?r?'rgniza (i3n rret_aiﬁ}cﬁz.v%% m'% u%ﬂli's
stirred ag rogmg @tk {97 BrabiubedithO 4% nf dOng fdBuMeied are then
added thereto and the

solution of ammonia in methanol. The mixture is left to

stand at room tempeﬁature for 1 hour and then evaporated.
LN The residue is treated four times with acetonitrile and
in each case again evaporated. There is obtained (R/S)~-
10 -2-(3-hydroxy-2-ox§-l-pyr;olidinyl)acetamide which melts
at 163-164° after recrystallization from methanol/diethyl
ether (1l:3). -

Example 18

1.0 g of (R/S)—Z-(3-acetoxy-2-oxo-l-pyrrolidinyl)"
W, 15 acetic acid is boiled at reflux for 2 hours in'io ml of
toluene and 0.54 ml of thionyl chleride. After evaporation
of the mixture, the residue is shaken twice with toluene
and in each case the toluene is evaporated in vacuo. 0.5 g
of the residue, containing crude (R/S)-2-~(3-acetoxy-2-ocxc-
20 =l-pyrrolidinyl)acetic acid chloride, is left to stand
overnight in a saturated solution of ammonia in methanol.
After evaporation of the solvent, the residue is chromateo-

graphed on 5 g of silica gel (granular size 0.2-0.5 mm).



m xture is stirred at roomtenperature for a further 30 15 m nutes. The
-gtrgci pitated solid is filtered off. The filtrate is evaporated, the
rresidue is stirred in 30 mM of acetonitrile and~the crystallized-out
product is recrystal- lized a Lpr%her twice fromacetonitrile. There is
obt ai ned (R/S)-2-(3-hydroxy-2-ox3—1fbyrrolidinyl)acetanide of 20 nelting
point 162-164[err]. Exanple 20 1.50 g of

(R/'S) - 2- (3- hydroxy-2-oxo-1-pyrrolidinyl)- acetic acid are dissolved in 50

N hyar Gyt T rRRErdRe 2anas-darams L4 Dlg o g RS Cogh B2 0 ©
6 cyelabeu g badkag deosess i iy sbsab) et anm s added_The

precipitated solid is filtered off. The filtrate is concentrated to a |
vol ume of about 20 ml and then again filtered. The filtrate is evaporated

and the residue is treated w@#&%ﬁj@)ggcﬁ 94. 7% ci s-2- (2, 6-di net hyl - 1-
- pi peridinyl)ethylam ne. The |l eft to stand at 10 room

tenperature overni ght and the excess cis-2-(2, 6- _

-di et hyl -1 -piperidinyl)ethylam ne is renoved in vacuo. The residue is

chr omat ogr aphels #ng 68£9 de byl vbiesyloarbothi {mldé valysgleda kn 20awic). The

fractions which are eluted ' )

5 of chloroform are added at room temperature to 1.5 g of

(R/S)=2~(3-acetoxy=-2-oxo~l=-pyrrolidinyl)acetic acid, 40 |
ml of chloroform and 0.86 g of N-hydroxysuccinimide. After L)
4 hours, the solid is filteied off, whereupon the filtrate
is concentrated and again filtered. The filtrate is

10 evaporated. The residue is treated at room temperature
with 40 ml of a saturated solution of ammonia in methanol.
The mixture is stirred at room temperature for 5 minutes,
10 ml of ion-free water are then added thereto and tﬁe
mixture is stirred at room temperature for a further 30

15 minutes. The precipitated solid is filtered off. The
filtrate is evaporated, the residue is stirred in 30 ml of : i,
acetonitrile and the crystallized-out product is recrystal-
lized a further twice from acetonitrile. There is obtained
(R/S)-Z-(3—hydrbxy-2—oxo—l—pyrrolidinyl)acetamide of

20 melting point 162-164°.

Example 20

1.50 g of (R/S)=-2-(3~hydroxy~-2=-oxc-l~pyrrolidinyl)-

acetic acid are dissolved in 50 ml of chloroform and 10 ml



wi th chlorof orm and al cohol are evaporated. The residue 15 Is stirred at 4
roomtenperature in 35 m of diethyl ether/ ethyl acetate (2:1). There is
obtained (R/S)-cis-N-[2- (2, -

6- di net hyl - 1- plperldlnyl)ethyl] 2-(3-hyd%§ - 2- 0XO0- L-

-pyrrolidinyl)acetamde (nelting point 1 120) which nelts at 126- 128[err]
after repeated chromat ography on al um nium 20 oxide (activity grade |1
neutral) and recrystallization fromethyl acetate. Exanple 21 1.2 m of

ethyl chlorofg ﬂ#&gﬁg&i&b12 ﬂ1%8f CBE0NnﬁgEgbﬁygﬂéaﬂﬂﬁhfig”ék@fe

added dropmnse at - W t hin nutes

(RI'S)-2-(3-hyd r@%éﬁ%&é’m 50e°’:.7n$a c?nloolrsan)él b%caﬁb?ﬂ%r&xﬂ%ﬁbg&ﬂb de

of triethytam oform After stirri'ng at a

t enper at ur e "bejiWaeN ved an zslqni £ 1dRTbPEEEm 4r87 adideld 94 The! HaiGtture {2,
6- di met hyl - 1- pi peridinyl) ethylamne 5 di ssolved in 10 m of chl oroform

are added dr opwis@edlhe: Ntodm Campet&Etré ofetandhalurso@md ailfey e €
overni ght. Thereupon, the m xture is evaporated and the residue (6 Q)

chr omat ogisaphestei plidts ted sl d NisNEoXtdeedaoEif\i t Ther Fid dddte nigit r a: )S
The (R/'S)-cis-N[2-(2,6-dinethyl- 10 -1-piperidinyl) ethyl] -2-
(3- hydr oxy- 2- @b&deﬂﬁﬂ&tﬁdc&my&)velametaﬁldbowhlQD ml end eéthen tdgain
acetonitrile and ethanol
filtered. The filtrate is evaporated and the residue is
treated with 1.70 g of 94.7% cis-2-(2,6-dimethyl-l-
s -piperidinyl)ethylamine: The mixture is left to stahd at
10 ‘room temferature overnight and the excgés cis=-2-(2,6~
-dimethyl-l-piperidin?l)ethylamine is removed in wvacuo.
The residue is'chromatographed on 60 g of aluminium oxide
(activity gfade.I, basic). The fractions which are eluted
with chloroform and alcdhol are evaporated. The residue
15 is étirred at room temperature in 35 ml of diethyl ethex/
ethyl acetate (2:1). There is obtained (R/S)-cis=N=-[2~-
-(2,6-dimethyl-l-piperidinyl)ethyl]-2~-(3~hydroxy-2-oxo=~l-
-pyrrolidinyl)acetamide (melting point 116-120°) which
melté at 126-128° after repeated chromatography on aluminium

20 oxide (activity grade IIi, neutral) and recrystallization

from ethyl acetate.

Example 21

1.2 ml of ethyl chloroformate are placed in 12 ml
of chloroform, whereupon there are added dropwise at -30°

25 within 30 minutes 2.0 g of (R/S)=2-(3-hydroxy-2-oxo-1l-



has a nelting point of 128-130[err] after repeated chromato- graphy on
“al.um oxide and recrystallization fromethyl- acetate. 15

Exar 2 Anal ogously to the process of Exanmple 21,.from2 g (R'S) -2-(
3-acet Oxy-2-oxo-l-pyrrolidinyl) acetic acid using nethanolic amonia in

pl ace of cis-2-(2,6-dinmethyl- =13@i peridinyl)ethylanine there is obtained
(RIS)-2-(3- 20 -hydroxy-2-oxo-1-pyrrolidinyl) acetam de. The purification
is not carried out by chromat ography, but by trituration in chloroform
There is obtained a product.of.nelting_foint 161- 163. -38- Exanple 23
Anal owpyrr9lidipyd)acstele afidcang 404 »loafotgigthylamine
(R/'S)-2-(3-acetoxy-2-oxo0-1-pyrrolidinyl)acetic ‘acid there is obtained a
“crudedisselved iR $Ghisdk #€ FhlorcfermmutEFaphe§iswing RBf2al unirkum
oxi-de (activity grade I'1l, neutral). The (RIS -cis-N-[2-(2, 6-dinethyl-I-
- pi prTEPeTRFUER, Patag-ndet 8RA Z180- IRyt 4 5ES)- acef aFi de whi ch
is: eluted with chloroformhas a nelting point of 121-122[err] after
trjtL9%1?6H7FncaﬁéﬁmﬂzfﬁTéﬁ@eEGYl'l‘PiPeridinYl)ethYlaJ%&ﬁmle 24

As\nal PRUS Y ved 4R 1Y oS Ol TR Lird " Shea dropwise. The
mixture is left to stand at room temperature overnight.
théreupon, the mixture is evaporated and'ﬁhe residue (6.g)
is chromatographed on 120 g of aluminium oxide (activity
grade ITI, neutral). The (R/S)=cis=N~[2-(2,6-dimethyl-

10 -l-piperiainyl)ethyl]#Z-K3¥hyd;ciy-Z-on-l-pyrrplidinyl)-
acetamide which is eluted with acetonitrile and ethanol
has a melting point of 128-130° after fepeated chrométo-
graphy on aluminium oxide and recrystallization from ethyl
acetate.

15 _ _ Example 22
Agalogoq#ly to the process of Example 21,.frum

2 g (R/S)-2-(3{acetoxy-z-pxé-l-pyrrolidinyl)acetic acid
usihg methanolic amhonia ih place of cis-z-cz,s-dimethyl-
=l-piperidinyl)ethylamine thers is ocbtained (R/S)~2=(3~

20 -hydroxy-2-oxo~l-pyrrolidinyl)acetamide. The purification
is not carxied out by chroﬁatograéhy, but by trituration
in chloroform. There is obtained a product of me;ting

point 161-163°.



_N-(2-anmi noethyl )pyrrolidine and (R S)-2-(3-hydroxy- 2- oxo-

-1-pyrtolidinyl)acetic acid there is obtained (R'S)-N - 2-( &5
1-pyrrolidinyl) ethyl] -2- (3-hydroxy-2-oxo-1-pyrroli.- 15

di nyl )acetam de. The m croanal ysi s Sflp\éf/gthe foll ow ng val ues: Enpiri cal
formula [err] Calc. : C56.45% H 8.29% N 16.46% Found : C 56.11% H

8.29% . N 16.32% 20 - Exanple 25 (a) - From

(RI'S)-3-trinmethylsilyloxy-2-pyrrolidinone and ethyl 2-bronopropionate there
I s obtained according to the 39 BULESEs §lgscribed in paragraph (a) of
Exanpl e 1.ethyl (R S)-2-(3-hydroxy=2= =1-pyrrolidinyl)propi onate of

boi l i ng -point 200[err]/0.05 mtHg (bul b-tube). (b) According to the
processagdgscribed in paragraph 5 (b) of Exanmple 1, from et hyl

(R/'S)-2-13- hydr oxy-&é_?re?buswyﬁ:boléﬂg proRessi 8FaAEXEnElE 2F, oftomned
after chromato- graphic filtration on silica gel (granular size 0.2-0.5

mm), elutiog\dt Dh L slacaidinal 2 4dxd+ 12a¢ reldi@idy T paceBibr @did
acetonitril éb, vg( I%‘Isfégé)()i%zwgr o?& 2- 0X0- 1-3[‘)yrrol'|§di nyl) - 11)(') pr opi onam de

~of melting peidde 139-dhtaibsdmal @rifdd ®igtetect NThis mixture is
(R/'S) - 2-(3-hydroxy-2-oxo-1-pyrroli- '

' 5 chromatographed on 40 g of aluminium oxide (activity grade
III, neutral). The (R/S)=cis=N=[2-(2,6~dimethyl-l-
‘=~piperidinyl)ethyl] =2=-(3=-acetoxy=-2-oxo~-l-pyrrolidinyl)-

S acetamide which is eluted with chloroform has a melting

point of 121-122° after trituration in diethyl ether.
10 Example 24

Analogously to the process of Example 21, from
N=-(2~-aminoethyl)pyrrolidine and (R/S)-2-(3-hydroxy-2-oxo-
-l-pyrrolidinyl)acetic acid there is obtained (R/S)-N=-
-{2=(l-pyrrolidinyl)ethyl]=2-(3-hydroxy=-2-oxo=l-pyrroli-

W 15 dinyl) acetamide. The microanalysis shows the following
values: |
Empirical formula C,,H,,04Ny; m.w. 255.32.
Calec. : C 56.45%; H 8.29%; N: 16.46%.

Found : C 56.11%; E 8.29%; N: 16.32%.

20 ' Example 25

(2) From (R/S)-3-trimethylsilyloxy-2-pyrrolidinone and

ethyl 2-bromopropionate there is obtained according to the



di nyl ) propionate are left to stand at

roomtenperature for 24 hours mﬁth

2.45 g of cis-2-(2,6-dinmethyl-1-piperidinyl)- 15 et hyl am ne. Thereafter,

t he excess cis-2-(2,6-dinethyl-I- -piperidinyl)ethylanine is distilled off
ifBa hi gh vacuum and the residue

5
silica gel (granular size 0.2-0. 5%§n) The (RI'S)-cis-N-[2-(2, 6-
-di met-hyl - 1" - pi peridi nyl)ethyl]-2-(3-hydroxy-2-oxo-1- 20

-pyrrolidinyl)propionanide which is eluted mﬁth'nethanol

poi nt

Exapl e

2- bro

(3-hyd
mHg (b

i's chronmatographed on 30 g of

has a nelting

Wisﬁ@g ﬁ/g‘? i%&?#fné?lhy(%g y- jby??ﬁ%%?rjione :amgoei hyl
paragragﬁz .9(%rigﬁréf%ﬂPLngﬁi-ﬁ?E#é%églﬁ%}}gﬁbﬁﬁgﬁggé g@scrlbed in
Hﬁ&ﬁr ‘%%bﬂﬂeyﬁ@bpg bNYh) mpeiey (@A ydedid) i ng poi nt 205[err]/0 02

rom2.057g of ethyl (R/S) 2- ( 3- hydr oxy- 2- oxo- 1-

-pyrrolidinyl)butyrate there is obtained according to the process described

in Exanple 2, after chronatographic 10 purification, non-crystallizing

(R'S) - o N [ 2écoPding 60! Bib- brRceed ddddrikddyih pQragraph
(3- hydr oxy-2-oxo-1- -pyrrolidinyl)butyram de. Exanple 2

5

10

15

.20

(b) of Example 1, from ethyl (R/S)- 2-(3—hydroxy-2-oxo-l-
-pyrrolidinyl)propionate there is obtained, after chromato-

graphic filtration on silica gel (granular size 0.2~0.5 mm),

elution with acetonitrile/ethaﬁol (1:1) and crystallization

from acetonitrile, (R/S)-2-(3-hydroxy=-2-oxo-l-pyrrolidinyl)-
propionamide of melting point 139-141°.

Example 26

_ 1.5 g of ethyl‘(R/S)-2-(3-hydroxy-2-oxo-l-pyrroli--
dinyl)propionate are left to stand at room temperature for
24 hours with 2.45 g of cis-2-(2,6-dimethyl-l-piperidinyl)=-
ethylamine. Thereafter, the exﬁess cis=-2~(2,6-dimethyl-1-
'—pipéridinyl)ethylamine is distilled off in a high vacuum
and the residue (3.5 g) is chromatographed on 30 g of silica
gel (granular size 0.2-0.5 mm). The (R/S)=-cis-N-{2-(2,6-
-dimethyl-l-piperidinyl)ethyl]~2-(3-hydroxy-2-oxo—1l-
-pyrrolidinyl)propionamide which is eluted with methanol
has a melting point of 129-130° after recrystallization

from ethyl acetate.



Anal ogously to the process in accordance with 15 par agraph (b) of ExanpLe
1, fromethyl (R'S)-2-{3-hydxoxy- -2-oxo0-1-pyrrolidinyl)butyrate with 25%
ammoni m hydr oxi de sol ution and recrystallization fromacetonitrile there |543
obt ai ned (R/'S)-2-(3-hydroxy- 2- 0xo- 1- pyr @@ i=di nyl ) - butyram de of nelting
poi nt 121-1220. 20 " Exanple 29 (a) 2.0 g of

ethvl (R/'S) - 2- ( 3- hydr oxy- 2- oxo- 1-pyrrolidinyl.)- -41- acetate are
dissolved in 40 m of pyridine, whereupon there are added portionw se at
Oflerr] to + 5[err] 3.54 of. (-)-Exg@pdec-2l 7, 7-trinethyl -2-oxabicyclo
[ .2 .1]hept-1-yl) carbonyl chloride [ [err] = -23; chloroform ¢ = 2.07. 5
After stirring at romtenperate overninght the mxture is evaporatd. The
residue g /treate four tines with toluene and in each case again
evaporation. (Fhe refrom (R Shrinbrigesbydsidy pxy-arprrardddiaane
(activity grade Il neutral). The fractions which are eluted with 10
chIoroforn1aﬁndeeapwﬂaﬁabzﬂmphﬁtyré§ﬁd@&an#(ﬁ%ﬁﬂh¢$§§§d|ﬁGﬁQﬂd%ﬂgetmer
The is obtained the diastersoisoneric mxture of eth

2- | 3- [ ( 3- oxothe7procassedascribrdbisy prsagrapiy. ma]hegtﬂxawalQm#bonyloxy]
-2-0x0-1-pyrrol dinyl/acetate of nelting point 89-91. 15 (Db)

separ ati®n oethEd tﬁdsﬂnﬁnﬁﬁﬂnzdgaﬂyng-oxo-1~py=rclidinyl)butyrate of

boiling point 205°/0.02 mmHg (bulb-tube).

— (b)  From 2.05 g of ethyl (R/S)=-2~(3-hydroxy-2-oxo-l-
epyrrblidinyl)butyrate there is cbtained acecording to the
procass described in Exaﬁple 2, after chromatographic

10 purification, non-crystallizing (R/S)=cis-N~[2~(2,6-
-dimethyl-l—piperidinyl)e;hyl]-2-(3-hydroxy~2-oxn-l-
-pyrrolidinyl)butyramide.

Example 28

Analogously to the process in accordance with
'15 paragraﬁh'(b) of Example 1, from ethyl (R/S)-2-(3-hydroxy-
- =2=-0ox0~l-pyrrolidinyl)butyrate with 25% amnon:.um hydroxide
solution and recrystallization from acetonitrile there
is obtained (R/S)-2-(3-hydroxy-2-oxo-l-pyrrolidinyl)=
butyramide of melting point 121—122?.

20 _ Example 29

(a) 2.0 g of ethyl(R/S)=2-=(3-hydroxy=-2=-oxo~l-pyrrolidinyl)-



P

achi eved by’ hi gh pressure 'i'u.i d chronst gr aphy of the di ast er eoi soneric
m xture of ethyl 2-73- [ (3-0zo0-4, 7,7- -trinmethyl-+2-oxabicyclo [2.2.1]

S .hemg - 1-yl) carbonl.oxy ]-2- -oxo-1-pyrrolidinyl/acetate on cormmercially

‘offtai nable. 20 (Merck) (R T. M=p4E- packed Hibar-Lichrosorb [err](RT.M) RT
DIOL ccolums (250 X 4 nmm granular size 10 [err]) while eluting with 12%
tatrahydrofuran and 0.2% i sopropyl ame in n-hexane. The nelting point of
ethyl (R -2-/3- (3-o0x0-4 ,7,7- -trinmethyl-2-oxabicyclo[2 .2.1] hept-1-yl)
caboagh®xie - 2- aréBdiséE:J:vedJXml_40ym0|d£ii§ytidmnéat evherdGpohO8[ err]

after crystallization from benzene/ n-hexane (1:2). (Q 0.60 g of ethyl
(R - 2héZel T @dded, Potiimivide at 0° td +5° 3.54 g of (=)= -
- 2-oxabi cycl o[ 2. 2. 1] hept - 1-yl ) car bonyl oxy] - 2-oxo-1- 5 Nt

- pyr &QBmdixti 4 AT £Takeimethytl+2-eoxabicgeld (272 ] hegt-di-PLlheur s in 25 n

The ¢aghdngl clilorddd YOUaltI(es =i +R3%getaidroFermd ¢ n=e2¢0 Fase again
evaporated. By two-fold trit tion of the residue 10 in ethyl acetate

3 herkftﬁ:OhtﬁmﬁhéPit( tooh (teipdratire b«mﬂgh};r [~ .= 8 dn:l:utv):zaet am de of
mel ting point -195-196". [err] formam dec = 1.0).

is evaporated. The residue is’ t:ea.ted four times with

- of a saturated sol ution of aggﬁgla in methanol. The mixture is evaporated.

+oluene and in each case again evaporatsd. The residue
is chromatographed on 80 g of aluminium oxids (activity
grade III, neutral). The.- fractions which ars eluted with ~
10 citloroform areevaporatad and the residus is crystallized
in diethyl ether. There is cbtained the diastsreoiscmeric
mixture of ethyl 2-/3-{(3—oxn-4 7. 7-t=imathgl-Z—szbicycla-

. ) ! 2.2.11hept=1~yl) carbonyloxyl -Z-Qxa-l-pyr:olidinyl/ acetata

- of melting point 89-91°.

15 (b) The sepa:atioﬁ of the two components can he
achieved by high-pressurs liquid chromatography of the .
d.tastereoisome:ic mixture of ethyl 2-/3-[(3-oxo-4 7,7 S -~

t:imethyl—Z-oxabicyclntz 2. l]hept—l—yl)ca:bcnyloxy]-z-
-oxn-l-pyr:olidinyl/acetate on commerci 1ly ohtainable e

S

20 (Mezdii.pre-packed Eibar-Lichrosorh

DIOL columns (250 |
x 4 mm, granular size 10 um) while eluting with 12%
tetrahydrofuran and 0.2% iscopropylamine in n-hexane.

The melting point of ethyl (R)-2-/3-{(3-oxo~4,7,7-
~-trimethyl-2~oxabicyclo(2.2.1]hept-l-yl)carbonyloxy] -2~



Exanmpl e 30 15 1.5 g of (R'S)-2-(3-hydroxy-2-ox0-1-pyrrolidinyl)-
acetam de are heated to reflux for 20 mnutes with 13.5 m of acetyl

chlioride and 25 ml of chloroform The mxture is evaporated. The residue isg3
treated four times with toluene and i n-eagh case again evaporated. There is"’
20 - obtained (R/'S)-2-(3-acetoxy-2-o0xo0-1-pyrrolidinyl)acetam de which nelts
at 116-117 after crystallization fromdiethyl ether. 50

-43- Exanple 31 2.0 g of (R/S)-cis-N- [2- (2, 6-dinethyl.-1-piperidinyl) -

et hyl ] - 2- ( 3- hydoraylapereolifdlhydl/iadietdtendal A0 TLCE ® dfbéedcitgstalllizaftaon
3 hours in 60 M of chloroformand 5 1.5 m of acetyl chloride. After
evapor at iron of frtme behaenk¢nebesgbneudili:2) & he residue is treated three

tinmes wi il toluene and in each case again evaporated in vacuo. The residue

i s chromat ographed over al um nium oxide (activity grade IIl, neutral). The
(R/S)-cis-N[2-(2,6- 10 -dinethyl-1-piperidinyl)ethyl]

-2-(3- acet oxy- Pebxo- | 0.6@ygr ofi ethyll) ddot-adri/de= Wh3vdxdss eXi Vatriuewhyd -
chloroform has a nelting point of 121-122 after recrystallization from

di et hyl et her.~&xa#pbécgglio(2.2.1]hept-1l-yl)carbonyloxy]-2~oxo-1~

5 ~-pyrrolidinyl/acetate is stirred at room temperature for
2 hours in 25 ml of a saturated solution of’amﬁonig in
methanol. The mixture is eva?orated. The residue is
" treated four times with acetonitrile and in each case
again evaporated. By two-fold trituration of the residue
10 in ethyl acetate there is obtained (R)=-(+)-2-(3-hydroxy-
-2=-0xo-1l-pyrrolidinyl) acetamide of melting point 195-196°.

[a120 = +78°, (120, = +94°, [a120, = +302° (4imethyl-
formamide,c = 1.0).
Example 30
15 1.5 g of (R/S)=2~(3=-hydroxy=-2-oxo~l-pyrrolidinyl)~

acetamide are heated to reflux for 20 minutes with 13.5 ml
of acetyl chloride_and 25 ml of chldroform. The mixture
is evaporated. The residue is treated four times with
toluene and in each case again evaporated. There is

20 obtained (R/S)=2-(3-acetoxy=-2-~oxo-l-pyrrolidinyl)acetamide
which melts at 116-117° after crystallization from diethyl

ether.



15 0.594 g of (R/S)-cis-N[2-(2,6-dinethyl-1-piperi-
~di nyl)ethyl]-2- (3-hydroxy-2-oxo-1-pyrrolidinyl)acetamde is boiled at

reflux for 4 hours with 0.222 g of N-acetyl- im.dazole in 10 ml of tol uene.
e mxture is chromato- graphed gyes 21 g of al um nium oxide (activity
grade 11, 20 neutral).. The (R/'S)-cis-N[2-(2,6-dinmethyl-1-piperi-

di nyl)ethyl]-2-(3-acetoxy-2-o0xo-1-pyrrolidinyl)acetam de which is eluted
with nmethylene chloride has a nelting point of 120-121 after

crystal lization fromdiethyl Bxample 31-44- Exanple 33 Ethyl
(R'S)-2-(3-trinethylsilyloxy-2-oxo-1-pyrroli.- dinyl)acetate.is obtained
anal ogously to the process in accordance with paragraph (a) of Exanple 1.
After treat- 5 ment with 25% ammoni um hydr oxi de sol ution and aci di C\es
hydrol ysi s of 2¢Re9( RES)(RYS)3-q45 1 bér Q/ t §réimeshylsl-piperidinyl) <
-pyrrolidipnyl)acetamde, there is obtained cru

> By2515:5

R'S) -
-2-(3-%9@Y Yf; e WQ§Qﬂ&73X£E%$+ﬁ%?ygifééFagﬁﬂﬁhéFﬁbraphy on
ot Sp e Mot For) ¥ e T 88 1% 2K ana
3: hyd - 2- -1- |, i.di 1 de i bout. 80- Q0% it b
o3 crebes Rl T ats Ry S aed, CAERRE Rl loB Bl R o T 1Y PAT DO )
volatile constituents, the residue is treated three times

with toluene and in each case again evaporated in vacuo.

The residue is chromatographed over aluminium oxide - ¥?

(activity grade III, neutral). The (R/S)~-cis=-N-[2-(2,6-

10 -dimethyl-l-piperidinyl)ethyl]=2-(3-acetoxy-2-oxo-1~
-pyrrolidinyl)acetamide which is extracted with chlorcform
has a melting point of 121-122° after :ecrystallization
from diethyl ether.

Example 32

15 0.594 g of (R/S)=cis=N-{2-(2,6~dimethyl-l-piperi-
dinyl)ethyl] -2« (3-hydroxy=-2-oxo=-l=-pyrrolidinyl)acetamide
is boiled_at reflux for'4 hours with 0.222 g of N-acetyl~-
imidazole in 10 ml of tolgene,. The mixture is chromato-
graphed over Zl-é of aluminium oxide (activity grade III,

20 néutral). The (R/S)=-cis=-N-[2-(2,6-dimethyl-l-piperi-
dinyl)ethyl] -2-(3-acetoxy—-2-oxo-l-pyrrolidinyl)acetamide.
which is eluted with methylene chloride has a melting point

of 120~121° after crystallization from diethyl ether.

P



15 et hyl]-2-(3-acetoxy-2-o0ox0-1-pyrrolidinyl)acetamde is stirred at room
tenperature for 2 hours in.30 nmM of a saturated solution of ammonia in

met hanol . After evaporation of the nethanol, the residue is treated three
times with toluene and in each. case agaié4evaporated. After trituration 20
in diethyl ether, there is obtained (R'S)-cis-N[2-(2,6-

-di et hyl - 1- pi peri di nyl) et hyl]-2-(3-hydroxy-2-oxo-1-

-pyrrolidinyl)acetam de of nelting point 129-130. -45- Exanple 35 (a)
0.86 g of (-)-(3-o0x0-4,7,7-trinethixamplenddyclo-

[2.2. 1] hept - 1-yl ) carbonyl chloride [err] chl orof orm c = 2.07 is. added
partiowse at 0 to +5[err] to 5 .0 gof (RRS)-cis-N[2-(2,

Gt oot ot ool o AR R+ s%—%ﬁm%ﬁf-iiyip%wﬁ-ér-é%oi-fii-%r’rou -
et mes vALRYLRGRRe AT PRl SRR EY o) rs??s'e%‘ées'ﬁi f eated
Liﬁifile)'sTﬁQg?%%?g%%?%d et R ko] B R R0 51
oo gl BB Jop i i ag (i eﬁmc

- 2- 0x0- 1--pyrﬁ95k3h@Qi¥‘3¥“£HE‘¥§/§yu§-?ﬁbérfﬂﬁﬁh&iSLlyloxy-2-oxo-l-

-pyrrolidinyl)acetamide, there is obtained crude (R/S)}=-

=2~ (3-hydroxy=-2-oxo=-l-pyrrolidinyl)acetamide. After
chromatography on silica gel.(granular size 0.2-0.5 mm)

10 and elution with acetonitrile/methanol (1l:1), (R/S)-2-
=(3-hydroxy-2-oxo-l-pyrrolidinyl)acetamide in about 80-3%0%

purity can be detected.

Example 34

0.3 g of (R/S)-cis=-N=-[2-(2,6~dimethyl~l-piperidinyl)-

15 ethyl]-2-(3-acetoxy-2-oxe-l-pyrrolidinyl)acetamide is

stirred at room temperature for—2~hours in 30 ml of a

saturated solutlon of ammonla in methanol. After evaponration

of the methanol, the residue is treated three times with

toluene and in each case again evaporated. After trituration
20 in diethyl ether, thers ie obtained (R/S)-cis-ﬁ-[z-(2,6~

—dimethyl—l-piperidinyl)ethyl]—2-(3-hydrqu-2-oxo-l-

—pyrrolidinyl)acetamide of melting point 129-130°,

§i



further processed without additional purification. (b) The separation of
the two conponents can be carried out by high-pressure {iquid
g?gonatography 0 the diastereg-4désonmer mxture-of cis-N [2- (2,
- i met hyl -1-piperidinyl) - 20 ethyl] -2-/3-( (3-o0x0-4 ,7,
“7-trinethyl-2-oxabicyclo[2.2.J.1- hept-1-yl)
car bonyl oxyl - 2- oxo-1 - pyrrol i di nyl/acatam de on commerci ally obtai nable

(Merck) [err] (RT.M, pre- p%%é%#%gagrﬁ Lichrosorb (R T.M RT D OL col unms

(250 x 4 nm granul ar size e eluting with 24%t atrahydrof uran
and 0.4% i sopropyl am ne 25 in n-hexane. - 46- (c) From
(R -cis-N-(2-(2, 6-di net hyl - 1- pi peri di nyl) -

ethyfdy2-/ 3ol ;ﬁwof (=T ={(3-BadWd ; 7; 9xehis Ul P -dkmbi cyclom 4

hept - 1 yI)carbon oXy) - 2- 0X0- I- pyrrol { di ny{ / acet ani de there can be obt ai ned

by trea S| 129 = 223%;
(?é) Egsnghe%’ ?teﬁﬁa 1pi p%%?%l%yl)‘é/'t hyl ]5425(3- 23

- hydéﬁl&r%f%&, -@yérgl bdiyls) aredad ﬂs:t_MneaiswlaéoaPertrd +5 ¢ ogyet hyl

acetate); [err] +1620 Tacetonitrile, . From

S Ligwlr2ls aﬂhgfb%q -
éetgl IEiGZE; ?%%[ E(?/oﬁ%ﬂg mLt[:‘,l rr(gztﬁ?r 2- oxabi g}cl O[%aridinyl) stayll

L R S g s o
6- digeily bfl gyPrdidany| Addae |stlrtdng at rocm.temperatg;e-fo:
4 hours, the pyridine is evaporatsd. The residue is
treated three times with toluene and in.each-céée again

10 evaporated. mﬁg:res;gué-is chromatographed on 30 g of
aluminium oxide (activity grade IIT, neutral). The
chloroform eluate contains the diastersoiscmer mixtire of
cig=N~(2=[2,6~dimethyl-l-piperidinyl)ethyl] =2~/3~{ (3~0ox0~
~4,7,7-trimethyl-2-oxahicyclo(2.2.1] hept-1-yl) carbonyloxyl-

15 -2-oxo=~l-pyrrolidinyl/acetamide. This substance is
further processed without additional purification.

(h) The segaration:of'the two qompcﬁents éan be'carried '
out by high-pressure liquid chrcmatography_cf the diastsreoc-
isomer mixture Of cis=N-[2-(2,6-dimethyl-l-piperidinyl)- ﬂ

20 ethyll-2-/3-[(3=ox0-4,7, T~trimsthyl-2-oxahicycla(2.2. 114
hent-l-yl)ca*bonyloxy] 2-cxo-l-nyr ol;d;nyl/acetam;de on
commercially cntaznable (Merckx?”:;é-pécked Hibax Llchrosor::,Fepd
RT DIOL columns (250 x 4 mm, granular size 10 um) while
eluting with 24% tatrahydrofuran and 0.4% isopropylamine

25 in n-~hexane.



- hydroxy- 2- oxo- 1-pyrrol i di nyl )acet am de. M p. 101-103[err] (from et hyl

acetate; [err] -165 (acetonitrile, ¢ = 1.0). Exanple 36 2.97 g of
(RIS)-cis-N-(2-(2, 6-dinethyl -1-piperi -
dinyI)ethyl]-2-(3-hydroxy-2-oxo-1-pyrrcﬂéfhnyl)acetanide 20 are dissolved §;
in 10 M of ethanol. Thereto there are*added 1.26 ml of a 7.93N sol ution

of hydrogen chloride in ethanol. Thereupon, the mixture is evaporated and

the residue.is dried in a high vacuum There is obtained (R'S)- 54 -47-
-cis-N-[ 2- ( '

6- di hyl —L- pi.peri di t b - 234 3-hydr - -
- 2- 0xo- | -pyrr gf’?di nyfq':%té: et(gﬁi%&sl'nyd?#;%%’rfo‘?%%lh;spéiégﬁg%g&i)t I on
point of 97[e The /-1 1GIQ; Sl S . fol ' lLygs: -
Enpiricak,for%%%glﬂe?r 3C§ﬁ€9%%a %éiiﬂsﬁgwﬁ?égfkqg kﬁ%égggé?°§?uﬁ §]: C
53.98; H. 8.57 32,4099 'd%:yb]-( 504 Sk :
6-Eine;hyl-l-pg%g?i§iKé?#hggﬁﬁﬁ;- ]1)iﬂé%g(%-%%%%§%§§§?¥%Z?FS§FP%FfHinyL)
acetam de canchgriSednine! b Aliel® LybstdiEfehe vl b FRAULAS! dithontia
tablets of the foll om ng conposition:
5 (R)=cig=-N=[2~(2,6-dimethyl-l-piperidinyl)ethyl] -2-(3~-
-hydroxy-2-oxo-l-pyrrolidinyl)acetamide. M.p. 101-102°

20 20
D

(from ethyl acetate); [al (al3gs

= +43°, [a]29, = +52°,

= +162° (acetonitrile, ¢ = 1.00).

(d)  From (S)~cis=-N-{2-(2,6-dimethyl-l-piperidinyl)-

10 ethyl]=-2-/3~[ (3~ox0o~4,7,7=trimethyl-2=-oxabicyclo(2.2.1]~-
hept=-1-yl)carbonyloxy] -2=-oxo-l-pyrrolidinyl/acetamide
there can be obtained by treatment with aqueous ammonia
(S)-cis=N=-[2=~(2,6-dimethyl~l-piperidinyl)ethyl]=2=(3=
-hydroxy-2-oxo-l=-pyrrolidinyl)acetamide. M.p. 101-103° (from

30

15 ethyl acetate; [a]go = =44°, [alggs = -53°,_[a]365 =

-165° (acetonitrile, ¢ = 1.0).

Example 36

2.97 g of (R/S)=cis=-N-[2-(2,6-dimethyl-l1l-piperi-
dinyl)ethyl]=-2=-(3-hydroxy=-2-oxo-l-pyrrolidinyl)acetamide
20 are dissolved in 10 ml of ethanol. Thereto there are
added 1.26 ml of a 7.93N solution of hydrogen chloride in
ethanol. Thereupon, the mixture is evaporated and the

residue is dried in a high vacuum. There is obtained (R/S)~



Active substance 1 ng Lact ose

‘&go ng 15 Mai ze starch- .. ., 68.5 ngy
. énesiun1stearate 0.5 ng 170 ng The finely ground

.active substance, the powdered_| aet gse and a portion of the naize starch
“are m xed. The 20 m xture is sieved and then worked-up with maize starch
paste. The resulting mxture is subsequently granul ated, dried and sieved.
The sieved granulate is mxed with magnesi um stearate and the m xture is

pres L ablebs PleleX - ] k L3kl ' --48-
CLAI %&gﬂn ?E 622'I-§>‘>e'rro| |§?%%;ge§?€%t&?'\#§?% tﬁﬁggngr a(lg-?i(}r rru?’gy[err]
wher el fesl ok rzﬂﬁff‘ +£amid a laiy [ ] signifies
hydr ogen o? Pogg?:%gll%ﬁi and al'?%ésw gnid'fei gg y%%%%ﬁ,ﬁaféo&g%ca kﬁé Or “Q«4gr oup

of the dQsdmbaskeibn 1pdl:§&9@£f%?'3.a whel e ﬂ@@sanaﬁ.ylafso 4rawserr] and

[err] each siTgnify 10 ydrogen or lower alkyl or [err] and [err]

togetfigd #hilclRagniviaiaga: atom signify
5  Empirical formula C,5H,y7N;05. ECLl; m.w. 333.86.
Calc. : C 53.96; B 8.45%; N 12.59%.

Found : C 53.98; H 8.57%; N 12.40%.
Example A V

(R/8)=cig=N~[2~(2,6=-Dimethyl-l-piperidinyl) ethyl] -
10  «2=(3-hydroxy-2-oxo-l-pyrrolidinyl)acetamide can be used
as the active substance for the manufacture of tablets of

the following composition:

Active substance - 1 mg
Lactose 100 mg.
15 Maize starch 68.5 mg ' ~
Magnesium stearate : - _ 0.5 mg
170 mg

The finely g;ound active substance, the powdered
iactose and a portion of the maize starch are mixed. The
20 mixture is sieved and then worked-up with maize starch
paste. The resulting mixture is subsequenﬁly granulated,
dried and sieved. The sieved granulate is mi#ed with
. magnesium stearate and the mixture is pressed to tablets

weighing 170 mg and having a suitable size.



a feiol i dine, piperidine, piperazine or morphol ine group vhich is

optionally; substituted by one or two | ower al kyl

15

55
groups, and **

‘acid addition salts of conpounds of fornula | whichare basic. 2.

Compognds accor ding to claimi1, wherein F& 7] signiftd '
si gniffi es hydrogen and R3 signifies hydrogen, . 2- (H“ﬂﬂ;i mmm'“ et hyl
5 * -CH

or 2-(2,6-dinethyl-1-piperidinyl)- ethyl. 3.

6- Di met hyl - 1- pJ idi nyl) et hyl -
-2-(3-hydroxyagggyﬁfl-pyrrolidinyl)acetanide. 4,

(R/'S) - 2- (3- Hydr oxy- 2- oxo- 1- pyrrol i di nyl ) acet ani de.
6- Di net hyl - 1- pi peridi nyl)ethyll -

5.

S-8F[2- (2,

(R)-cis-N(2-(2,

G RY G O AP BERLE 00 end general formula

-'2- (3- hydr oxy- 2- oxo-| - pyrrolidinyl)acetan de. 7.

(R) -2-(3-Hydroxy-2-oxo-|-pyrrolidinyl)acetamde. 8.
(S)-2-(3-ydroxy-2-oxo-1-pyrrolidinyl)acetanide. 9.

(R/'S)-N-[2-(Diisopropyl am no) et hyl | - 2- ( 3- h&
- 2-0x0- 1-pyrrolidinyl)acetan de. -

1l

wherein R™ signifies hydrogen or

5 lower alkanoyl, R2

oxy- 15

" signifies hydrogen

or lower alkyl and R> signifies hydrogen,

lower alkyl or a group dof the formmla

4.5

-(CHz)n-NR R, n signifies a whole number

of 2 to 4 and R4 and R5 each signify
10 hydrogen or lower alkyl or R4 and R

together with the nitrogen atom signify

a pyrrolidine, piperidine, piperazine

or morpholine group which is optionally. -
substituted - by one or two lower alkyl

15 groups,

and acid addition salts of compounds of formula I which

are basic.

- eme  omen L e Se———————— —— 4 ——— S e Ae———m e e e =



-50- 10. Pyrol i di ne derivatives according to claim1, substantialf&
y herei nbefore described in the Exanples. 1. . A medi canent
. conprising a conmpound according to any one ' adn1xture

wi th a pharmaceutically 5 gg , Inorganic or or anlc ci pient.
A conpound according to any one of“clains 1 tﬂ‘m\m‘““ B&ent accord| ng
to claim1l, for use in the control or preven in the

i mprovenent of health. 10 A ccbouﬁd accor ing.to any one of

ﬁ'oﬁ'mmér%ci ng SR SEE, nsﬁ??%?éc%d'c??gﬁ%rlﬁv'v?#%@ octBEPLRass.i 1y,
O stkbgsieﬁiﬁfggrﬁ&d%% %ﬁ;ﬂ gagﬁs ygagagghes
5 R o S a‘?‘fﬁ%yﬁ’r‘ﬁggﬁ%?@”éﬁr@a ly?f*’ et d 2t

togethgkﬂyﬂr1the 20 nitrogen atom S|gn|fy a pyrrolidine,
pi peri di né, piperazine or norpholine group which is optionally
substituted

5 3. . (R/S)=cis=N~[2~(2,6=~Dimethyl~l-piperidinyl)ethyl-~

=2={(3=-hydroxy-2-oxo~-l-pyrrolidinyl)acetamide.
4. (R/S)=2-(3~-Hydroxy=-2-oxo-l-pyrrolidinyl)acetamide. W/

5. (R)-cls-N-[Z-(Z 6-Dimethyl-l-p*permdinyl)ethyl]-

-2-(3-hydroxy-2-oxo-1-pyrrolidinyl)acetamide.'

10 6.  (S)-cis-N-[2-(2,6-Dimethyl-l-piperidinyl)ethyl] -

-2-(3-hydroxy-2-oxo-l-pyrrolidin?l)acetamide;

7. (R)-2- (3-Hydroxy~2-oxo-l-pyrrolidinyl) acetamide.
8. (S)-2-(3-Hydroxy-2-oxo-l-pyrrolidinyl)acetamide.
9. (R/S)-N-[2-(Diisopropylamiho)ethyl]-2-(3-hydroxy-

15 -2-oxo—l-pyrrolidinyl)acetamide.

LO~————Gafbexyéée~aeéésae£—%he-geae£ai=ﬁazma%&



by bne or two | ower alkyl groups and z signifies a _protecting group other

t-han a | ower al kancyl group. 10 15. A process for the manufacture of

conprises (a)

reacti ng a conmpouunsh.of the general

corrpo_unds in accordan_ce with any one of clains 1 tmlmlml“le"mnugmf[s | .
i err

has The significance given in 15
t he general

in clainll d [err]
in formul a ‘S|gn|f|
by neans of substentinllyprasvheheinbedfars idescliibedt inrthe Bamplesi ve t hereof, or

acylging a cognpuidanlng BEnfidathe'a CoRMBER Ridlif dor 1]
any one of claims 1 to 10 in admixture with a pharmaceutically
inert , inorganic or organic excipient.

(b)

10

15

20

12.

claiml1, wtth atcalfbokylic acid of

fornula 11 Jerr] L wherein [err] has the significance given

Bl B MePTEg VeS acc8Eing b BB £ 0701 Cavinl ¢

A compound according to any one of claims 1 to 10

or a medicament according to claim 11, for use in the control or
prevention of illness or in the improvement of health.

13.

A compound according to any one of claims 1 to 10 or

a medicament according to claim 11, for use in counteracting cerebral
insufficiency or improving intellectual capacity.

13 . Compounds of the general formula.

wherein R

alkyl, R

or

n signifies a whole number of 2 to 4, R

N v

2 signifies hydrogen or lower

3 signifies hydrogen, lower alkyl

4 5
a group of the formula -(CHZ) -NR R

4
5

and R® each signify hydrogen or lower

alkyl or R

4 and R’ together with the

nitrogen atom signify a pyrrolidine,

piperidine, piperazine of'morpholine

31
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10 wherein R2 and R3 have the-significance given in claimi1, with-'
- an agent yielding a | ower al kanoyl group, or (c) . cleaving off the
ngctl ng group denot ed by Z froma conpound ef—the—general Tormil a [err]

[err]
53 - wherein [err] and [err] have the si gnlflcémm‘gu““ﬂMJﬂm m 1 and Z
signifies a protecting group, and¥s = (d) 4 ng an

?L' obtained m e of diastereoisonmers into the correspondi-ng racenates, and/or

(e) i f desired, resolving an obt ai ned racemate of a conpound of gener al
formula I in which [err signifies hydrogen and/or [err] si'gnifies a basic
group into GEOWDHW ahsi OP subsdddmted  if desired, ~

converting a conmpound of general formula | which is basic into a o
phar maceut i chYl yre @Bt t0e Lovar AlkkyLog=owms amd A process according
to claim14, wherein R 15 si gni fies hydrogen or |ower al kanoyl .

Z signifies a p +ing group cthe::

than a lower alkanoyl gzoup.

/
~ 10 -15. A process for the manufacture of compounds im
accordancevwithay ae o claims 1 to 9, which process camgzises,
'(a;) reacting a compound of the general formmla
(v

HoN-2" Iz
whezedin 33_ has the significance given in

1S claim 1, _ _ L o |
with a carboxylic a;c:Ld. of the general formmla

i o




177 ~Conpounds in accordance with any one of clains 1 to 10, whenever
prepared by the process in accordance with claim15 or 16 or by an obvious

heni-cal ivalent th f. '
Fhepreal equivalent theree R 1111114111

h]
|

wherein R2 has the significance given

X in claim 1 and Rl signifies hydrogen

s or.lower alkanoyl or, where R3 in
formula II signifies hydrogen, also
S another group cleavable by means of
ammonia,

or with a reactive functional derivative thereof, or

(b) acylatiné a compound of the general formula

OH

T 1b
CH |
R/2 \c O-NH-R3

10 wherein R? and R3 have the significance )

given in claim 1,

with an agent yielding a lower alkanoyl group, or

(c) cleaving off the protecting group denoted by Z f£rom

a compound of the general formula
OFA
15

Iv

'CO=NH~R3



13

w O
N o

10

15

I8, A process according to claim 14, wherein R

R T

3

wherein R® and R> have the significance

given in claim 1 and 2 signifies. a 0
protecting group, | |

and

{a) if desired, separating an chtained mixture of

diastereoisomers into the corresponding ra¢ematés, and/or

{e) if desired, resolving an cbtained racemate of a

compound of general formula I in which.Rl signifies hy#rogen;

3

and/or R® signifiesa basic group into the optical anti-

-y -

podes, and/or

(£)  if desired, converting a compound of general
formula I which is basic into a pharmaceutically acceptable
acid addition salt. '

il

signifies hydrogen dr.lower alkanoyl.

; -

.
-

17. . Cdmpounds in accordance with any one of claims 1
to 10, whenever prepared by'the proceés in accordance
with ¢laim 15 or 16 or by an obvious chemical equivalent
thereof. |




