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deri vati‘ve, rocesses -for its preparation and nedi canents containing it

presént 1nwent|on teLabes sto the |- (p-nethoxybenzoyl)-- 2:pyrrolidi nope
ich has the formula‘[ERR] and which is a novel conpound wiftA ¥l e

phé?ﬁhcodynanlc properties. ijects of the present invention are

| -{p- nethoxyggg%%&gh:@at@ﬁ&rgngglN@ne5®i4§ornula | hereinbefore, the
manuf acture 0 'S conpoun and nedr canent s cont ai ni ng ,

| - (p- met hoxybenzoyl )- 2-pyrrolidinone of formula I. 2 The

| - (p- met hoxybenzoyl ) - 2-pyrriolidi-none of formula | hereinbefore can be’
manuf act ur edl+-Bengepidanper wilhdihenéendenivahiveg, (pjoapsseprfatel y
acyl ating 2- ¥5r§LF§5599@ohn b médlcgﬂéh%§0@on9£1£pﬂ Bt hyl ating

1- (p- hydr oxybenzoyl’j - -pyrro? i none c) reducing a 2-pyrrolinone
derivative of_the general formila [FRR]

The present invention relates to the l-(p-methoxybenzoyl)-

2-pyrrolidinone which has the formula

=0 I

CH3-

and which is a novel compound with valuable pharmacodynamic

properties.

- Objects of the present invention are 1l-(p-methoxybenzoyl)-2-
pyrrolidinone of formula I hereinbefore, the manufacture of
this compound and medicaments containing 1l-(p-methoxybenzoyl)-

2-pyrrolidinone of formula I.

}



with [ ERR] S|gn|f|es a second C-C bond, or a mxture of the two conpounds
falling undbr gen%ral-ﬂornula Il ar_ dg) cyclising___. -

4- qethoxybenzoylaﬂlno)butyrlc acid: or (e) hydronS|ng a conpound of the
ge al fornmula [ERR] wherein [ERR] signifies |ower alkyl. According to
a'first enbodfhenl-¢b-methoxybesszay 1 X+2-pyweolidinohleogorRaund Lfr f or nul a
| can thus be manufactured by appro- priately acylating 2-pyrrolidinone in
~the 1- pimsremhse:ore cghe biey thaggfracitwred nin hacdopdanteowieh Zheyrrol i di none
"is replaced bg g met hoxybenzaoyl group. This acylation can be carried
out usii@veRrthedsb¥hich are general | y known per se for such acylations.

As the acylating agent there is used a derivative of p-nethoxybenzoic acid
whi ch is suf- (8] ci eRPFPPriateilye acwirting | 3-pyreatidinoheal iide tife tlhi s acid
(preferably, p-nethoxybenzoyl chloride), a reactive ester of this acid, for
exanple?EP%b€§ﬂ%Poﬁﬁenyl ester (such as p-net hoxybenzoic acid

pent achl or oph | est rl and the |ike._ Wien 2-pyrrolidinone is acyl ated
mﬁth-pfnethoxggi ng ating l-(p-hydroxybenzoyl)-2-pyrrolidinocne,

N
wher ei n- one: of [ ERR] and [ERR] "si‘gni fies hydrogen and the’ ‘ot her together<§E>

or

(c) reducing a 2-pyrrolinone derivative of the general

formula

II
CH40

wherein one of R, and R4 signifies
hydrogeh and the other together with
R, signifies a second C-C bond,
or a mixture of the two compounds falling under general formula II,
or
- (d) ' cyclising 4~ (p-methoxybenzoylamino)butyric acid,
or

(e) hydrolysing a compouné of the general formula



chl-ori-de, - theacyl ati on i'sconvenient!y“carti ed out i"i*t he présénce of an
I nert organi c solvent' and a base. Especially suitable solvents are ethers
(e. g dlethyF eter, tetra. -hydrofuran, dioxan etc),. aromatic. hydr ocar bons .
(e. toluene .etc) or the I|ke amd 354 tabl e bases are tertiary amnes 4
(e. t'riethyl anine or the Ilke) The acyl ation can al so be carried out
in-pyrldlne whi ch simul taneously functions as the solvent and as the base.
Nei t her the presence of a solvent npr t{\e presence of a base is, however,
i nperative; it is quite possible t the starting materials together at
about [ERR] for about one hour or t pstarting materials at reflux
for. several hours in a suitable solveNt (e.g. dan ether, an aromatic
hydrocarbon or the |ike). FurthernDreI it is possible tglgreat
2-pyrrolidinone firstly with g p=tDe of abstracting the hydrogen
atomon the nitrogen atomin
- met hoxybenzoyl chloride. In ispect the base which is used can be, for
exanpl e, an alkali netal ‘ .g. sodium hydride or the |like) and the
sol vent can be an ar or@#L@ hydMecar bon (e.g. benzene), dinethyl forman de or
the like. It is also posSible to use the 2-pyrrolidinone in the formof a
reactive derivative in mhlch a readily cleavabl e group, for exanple a
readlly cl eavabl e ne%

erein R

4 signifies lower alkyl.

According to a first embodiment of the process of the invengion,

(j the compound of formula I can thus be manufactured by appro-

priately acylating 2-pyrrolidinone in the l-position, i.e.
the hydrogen atom in the l-position of 2-pyrrolidinone is
reélacéd bv a p~methoxykenzoyl group. | This acylation can
be cafried out using methods which are generally known per
se for such acylations. As the acylating agent there is
used a derivative of p-methoxybenzoic acid which is suf-
ficiently reactive, especially a reactive halide of this
acid (preferabiy p-methoxybenzoyl chloride),.a.reactive
(..' ester of this acid, for example a polyhalophenyl ester (such

as p~methoxybenzoic acid pentachlorophenyl ester) and the

like.

When 2-pyrrolidinone is acylated with p-methoxybenzoyl
chloride, the acylation is conveniently carried out in the
presence of an inert organic solvent and a base. Especially
suitable solvents are ethers (e.q. diethyl_éther. tetra-
hydrofuran, dioxan etc),.aromatic hydrocarbons (e.qg. toluene

etc) or the like, and suitable bases are tertiary amines



..-organi c.-group, especially a-trialkylsilyl group, i's situated on thé 26
nitrogen.atomin the ‘1-position. A prefer- red reactive derjvative of thi\g
type is l-trinethylsilyt-2- -pvrrolidinone. According to.the second-- ~ =

= enmbodi ment Of -t he process of the invention,4the conmpound of formula | can
be hariuf actured by nethylating 1-(p-hydroxybenzoyl)-2-pyrrolidinone. Thi s

nmbodi t ' t. thyl af i b i d I f
Thi's there carund-uSEtSHRVRGRL oo G1e "LERETD) | JrEChRPladiihad (eg)
: h net hyl at : j C > ' <] ad | t
are for exanbhecafrABer e ArLME R ag 00 SHhIReReRlaly, B A0 35
thvl ati t g L ' iS5 [ | t i
The presence ofoa Bave e 4 S 8 Tl ot L EA b AP IS ot et [Fke) |

and i the prgsggentohotn Hiptdsanty ot Whballe! ol NRLlioNAAS! it £ELHE PN

conditions-(e.g. dinethylformam de, an aromatic hydrocarbon such "as
benzene, t ol uepe agdghlied ide¥sibld) €8 WeihapRe §taksOnd Mt L1s together
nmet hyl ati ng agent. When "di azonet hane’ i s used, the nmethylation is

conveni ently @@ abetto@oo-3edersel al5Oh et 688 h6ug. orn tioehiealty i Us8frting
di ethyl ether and the like or in mxtures of such ethers). -The 1-

(p- hydr oxybengaybyiads <ty el nfoe seedras hbarst dnl ianguidaiial s6bvehe
pre- :

(e.g. an ether, an aromatié hydrocarbon or the like).
Furthermore, it is pgssible to treat 2-pyrrblidinone firstly

( with a base capai:le of abstracting the hydrogen atom on. the .
nitrogen atom in the l-position and then to react with p-
-methoxybenzoyl chloride. In this aspect the base which is
used can be, for example, an alkali metal hydride (e.gq. |
sodium hydride or the like) and the solvent can be an
aromatic hydrocarbon (e.g. benzene), dimethylformamide or
.the like. Iﬁ is also possible to use the 2-pyrrolidinone |
in the form of a reactive derivative ih which a readily
cleavable group, for example a readily cleavable metal-

(_. -organic group, especially a trialkylsilyl group, is
situated on the nitrogén atom in the l-position. A prefer-
red reactive derivative of this type is l-trimethylsilyl-2-

-pvrrolidinone.

According to the second embodiment of the process of the inventio

the compound of formula I can be manufactured by methylating
1-(p~hvdroxybenzoyl)-2-pyvrrolidinone. This embodiment
comprises the methvlation of a phenolic hydroxvyl group, and

for this there can be used methods which are generally kncwn



pared, for exanpl e, by replacing the hydrogen atomon the nitrogen atomi 3
the 1-position of 2-pyrrolidinone by a p- -benzyl oxybenzoyl group, for -
. exanpl e usirg p-benzyl exy- benzoyl chloride -in_an_anal ogaus.manner.to~the -

~ rethods—destribed pr@V|OUSIy n connectlansmLIh the first enbodi ment of the
prosess, and debenzyl ating the resulting |-(p-benzyl oxybenzoyl)-2-
-pyrrolidinone according to nmethods known per se (e.g. by_hydrogenation in
the presence mir & ufdmbdsveclcamaths'ﬂ-a§a@ﬁsa§fp£nﬁi‘c9]tﬂrﬁ hYeEeruingroyes -
further enbodi ment of the process of the invention, the conpound of fornula

| can be manwactabbel mythedating &gentﬁ-ﬁﬁQWNHQRnﬁﬁ%mE1%at@%@eﬁpyﬂornula

Il hereinbefore or a mxture of the two conpqunds falling under t%ﬁaﬁa ra

fornmula I1. IsulpiastenboethEht ipAdde SFe Hsed & hod cﬁ GPeT§

customary per se for such reductions. This reduction is r abl carfled
out using catajsmtsasrg nweedyatss mﬁﬁh&$§F¥9Pe&Fcﬁ%%ﬁ?% LsénF 15? o
I nert under the reaction condition dlLT? giatlnugﬁ ﬂdtthe H%}
coming i nto comsHaeraresange Phe 2} ¥ %Wy§? EnaTErhPCHcet at e,

| cohol th | th | th f
ot c) comi hg. | AYSTLGRCPHLFAR: dAko F@e 99 feaghda| Ganen FRSHHE 7l 0™
materials of f r?ﬁﬁiJﬂléﬁaQqun%&%P n%%m e @6ATRIiSN @bhlgkiBNst reating

5- oxo- 3- pyrr acetate or anot
: (e g. dimethylformamide, an aromatic hydrocarbon such as

benzene, toluene and the like). Dizzomethane is also a

(ﬁ suitable methylating agent. When diazomethane is used, the.
methylation.is conveniently carried out in ethereal solution
(e.g. in tétrahydrofuran, diethyl ether and the like or in
mixtures of such ethers). The 1l-(p-hydroxybenzovl)-2-
-pyrrolidinone used as the starting material can be pre-
pared, for example, by replacing the hydrogen atom on the
nitrogen atom'in the l-position of 2-pyrrolidinone by a p=
~benzyloxybenzoyl group, for example using p-benzyloxy-
benzoyl chloride in an analogous manner to the methods described

(L ] previously in connection with the first embodiment of the process,
and debenzylating the resulting l—(p—benzquxybenzoyl)fz-
-pyrrolidinone according to methods known per se (e.g. by
hydrogenation in the presence of a suitable cataiyst such as

palladium).

According to a further embodiment of the process of the invention,

the compound of formula I can be manufactured by reducing a



. .stitable.ester of 5-0x0--3-pyrrolidinol with'trimethyl- chlorosilane or thqzégb
i ke, reacting the resulting conpound (e.g : :

5- axo- I-trlnéthyIS|IyI 3- pyrrolldlnyl acetate) wWth a suitable -
i p-Tet hoxyb@hizoyl arThg agent e, g.  p- et hoxybenzoyl “chiori de) and treatlng
.'the\ﬁésultlng product under n1|d conditions with a base (e.g. sodium

bi car bonat e) ,, _cgm,[by RERET ket Hf NEbrdhideri- pesel hoefareodound of
the general fo FRR|] , wherein [ERR [ ERR] and [ ERR] have the

si gni ficance ga o] ounds falling
under fornulaﬂ?%ﬁa ccé%d?é% 6° &?%P?Hg ﬁﬁggfﬂ%n?“ tﬁggp?%%%ggfof t he

i nvention, the,cpgpguid, of tﬁrEhF%|emhﬁﬁimemﬁnﬂﬁéﬁéuaeé by edy cldtdiods

- 4-(p- nethoxybenzoylan1no)butyrlc aci d. In this cyclisation one nol of
water is cl eaygfcRf breagénkehandyarendtmnefprpensed for shich enesouitimnts.

met hods which are generally customary per se for such dehydrating
cyclisations,Thig§. rBdattignaid grdfeardbintcarried oatensdingadarplyfeically
such as polyphosphorlc acid, phosphorus pentachloride, thionyl chloride and
the |ike. Deaemdangdohyﬂmgrmt Hod arseatrganicasobweot wivigh dde REEarry
out the dehydrating cyclisation in an inert organic solvent, for exanple in
an aromati c hydhdecardhen rleact ionolcoeidd tdonish e paildeay,iumg @da&ﬁhem @adg the

like coming into consideration as the hydrogenatibn

——

catalysts and ethyl acetate, alcohols (e.g. methanol,
(j ' ethanol or the like), ethers (e.g. tetrahydrofuran etc)
coming into consideration, for example, as the solvent.

The starting materials of formula II can be prepa;ed, for example

either by-;reating 5—oxo—3-pYrrolidinyl acetate or another
suitable ester of 5-qxo¥3~pyrrolididol with trimethyl-
chlcrosilane or the like, reacting the resulting compound
(e.g. 5-oxo-l-trimethylsilyl-3-pvrrolidinyl acgtate)_with a
suitable p—methoxybenzoylating’ agent (e.g. p-methoxybenzoyl
chloride) and treating the resulting product under.mild
(_- conditions with a base (e.g. sodium bicarbonate), or by
appropriately acylating in the l-position a compound of the

general formula

, Wherein Ry, R, and R, have the significance

given earlier,



tetrahydrofuran or the like), in-a hal ogenated hydrocarbon (e.g. chlorofo(E%jy
or the like) etc: The 4-(p-nethoxv- benzoyl am no)butyric acid can be
prepared, for exanple, .oy appropriately-acylating 4-am nobutyric acie-(e.(g.
~usi ng p=methoxybenzoyl- chlori'de in the presence of an acid-binding agent

such as sodi um hydroxide). Finally, the conmpound of fornmula | can be

manOf-Aact ur ed._accor.dj.ng t o I nyention by .h l,ysi n conpound _o

formula 111 Hereim=Y oree.oé&zleco%\r@ﬁofﬁa?%%d%&rﬁallﬁnﬁl g"@%ﬁ rB‘Pgﬁa&gd, for
exanpl e, by treating a conpound of the general formula [ERR] , wherein
LERR] has thgctGiiidg QRGP diniiierAdddilimatid ReP iRl BorrRenzer! hldl dhidtcion,
the resulting conpound of fornula Il notebelng I sol at ed but being

hydrol ysed tu i dgnddighd WWPOESEmALaf @ thapk man;d%aié*ﬁ;f@@%@cwéiiegntgpe

com pound of formila | froma conpound of fornmula V via a com~ poun

formula Il 4t(g-merupiopiéRfoplanifoyBaeiaaiRief, a oy 4 e_ér-ﬁlgﬁiga&%a

a N-acyl ated enol ether, and such nethodS are known per se.
manuf act ur e oife el £ oyt 6 ehehvedhers,r aid Revemoredewérbepral a V
and p- -nethoxybenzoyl chloride is carried out in a suitable organic

sol vent (e. ;msdibrenetinis témbbakapnentethbdzesticisaine denéhglpyesence of
a strong base (e.g. an alkali netal )

customary per se for such dehydrating cyclisations, i.e.

heating ‘and/or treatment with a water-cleaving agent such as
polyphoséhoric acid, phosphorus pentachloride, thionyl
cﬁloride and the like. Depending on the method used, it
can be of advantage to carry out the dehydrating cyclisation
in an inert organic solvent, for example in an aromatic |
hydroéarbon (e.g. toluene or the like), in an ether (e.gq.
tetrahydrofuran or the like), in a halogenated hydrocarbon
(e:g. chloroform oxr the like) etc. The 4-(p-methoxy-
kenzeoylamino)butyric acid can be prepared; for example,

by appropriately acylating 4-aminobutyric acid (e.g. using
p-methoxybenzoyl chloride in the presence of an acid-binding

‘l ' agent such as sodium hydroxide).

Finally, the compound of formula I can be manufactured according
to the invention by hydrolysing a compound of formula III herein-
fore. The compounds of formula III can be prepared, for example, by

treating a compound of the general formula



hydride such. as tithiumhydride). ‘Dependinig on the reacti on cdndi&iohs'iégéi)

t he preparatlon of the N-acylated enol ether_and its hydrolysis, there can

i be obtained besi es the desired N—acylated'ﬁ%dtan1LL‘e t he_conpound of —. -
w-+ﬂfnula.Iy-rn"vary?ﬁg"aﬁﬁﬁﬁfs arso the corresponding an1doa|ky| ester mhlch

results fromring-opening. Where t he preparation of the conmpound of

for alll is carried out in a water-i sqj bl e solvent, then in the
hydrol ysis the formation of the desired prodhct (i.e. t he conpo®hd of
formula |) predom nat es. As nmenti oned\ga¥viA mﬁhe com pound- of formula
1l is not isolated, but is hydrol ysed inNsitu, éreby t he hydrol ysis can
be carried out in a manner known per se by addition of mater aqueous
al kali (e.g. lithiumh e ol ci aqueous
hydrochl oric acid). Asxﬁé%?#§h£§ g%leﬂ (%#éy%f?eénéfhg enzoyl) 2-

-pyrrolidi none of foggghaek s a novel conpound havi ng valuable
phar macodynami ¢ propertles The conpound of fornmula | has only a very | ow

toxicity and ig;pg gbﬁeeh%mmntéwl dHndPEaaN R PXRANILARE! TRAindess
herei nafter, it .1s Capable O0f counteracting cer ebr al i nsuffici ency produced

] experlnentallyfbgmﬁgglgqg WRXS being idEFEERERGOPHEEng H?HEUY?%ed to give

i 7N

ACCUISITICN The test apparatus is a "shuttle box" haV|ng 10 cm
the compound of formula I. In the manufacture of the com-

pound of formula I from a compound of formula V via a com-

{ ' pound of formula III it is a question of the manufacture of
a N-acylated lactam via a N-acylated enol ether, and such
methods are known per se. The manufacture.of the N-
-~acylated enol ether from the compound of formula V and p-
-methoxybenzoyl chloride is carried out in a suitable
organic solvent (e.g. benzene or the like) and, if neces- .
sary, in the presence of a strong base (e.g. an alkali metal
hydride such as lithium hydride). Deéending on the
reaction conditions in the preparation of the N—acyiated
enol ether and its hydrolysié, there can be obtained besides
the desired N-acylated lactam (i.e. the compound of formula
I) in varying amounts also the corresponding amidoalkyl
ester which results from ring-opening. Where the

_preparatidn of the compound of formula III is carried out in
a water-immiscible solvent, then in the hydrolysis the
formaticn of the desired product (i.e. the compound of
formula T) predoﬁinates. As menticned earlier, the com-
pound of formula III is not isélated, but is hydrolysed in

situ, whereby the hydrolysis can be carried out in a manner



. hi.gh.hurdl e -5 t-he-ni-ddle and-an-electrifiabl € grid floor. A |oudspeaker is

mounted in the soundproof chanber. One or three hours after
admi ni stratien, by injection, of a control .or test. preparation, untrained
rats (120-150.g;" 10 per-group)~are, pl aced=f8r=12 seconds in a pure carbon
diOKLgé envi ronnent . A third group of 10 rats is treated neither with the
test ~preparat {on _nor Wt L XL des o ee JH j t fgagment
wi th carbon d BQF”EePﬁ\?e sjréat%? %ﬁfﬁrgg S?EEE@' rﬁ?ﬁﬁrﬁf}gﬁ%ng?%oned
and uncondi ti qned .ref hexs:Jn ) bg¥" aifddis f1PW &Gy Pr 9§HAETE:
10 seconds siﬁéncéuﬁ{gﬁé%égﬁﬂggﬁ%?£§£%#§&o?§aggg responsi"yg %%psgggnds
noi se + foot-g&gﬂ; eGP E£SPONse”); six tinmes in succession. For each
of the six indrvidual experinments the reaction tine (tinme until the rat
junps over the hurdle) of each rat is neasured and the statistical
significance of the differences between the various groups is cal cul ated by
nmeans of the Rang test. An "active" dosage of a test preparation is that
dosage whi ch shows a significant activity during the six individual
experinments; therebyad herppiomeéd éaedfed, withe tlve(g-ostiwxpbenzopd)add
carbon di oxide nust learn sig- nificantly better than the aninmals treated
only with car bgier?tRdiisonedo fqfetinylaelll izs & mownl nedmpourdt BavAadigt her
with the test preparation nor-wth carbon dioxide. _

valuable pharmacodynamic properties. The compound of

formula I has only a very low toxicity and it has been shcwn
( ~that, in the animal experiments describedihereinafter; it is
capable of counteractingfcerebral insufficiency produced

experimentally in various ways.

A) POSTHYPERCAPNIC "AVOIDANCE" ACQUISITION

The test apparatus is a "shuttle box" having a 10 cn
high hurdle in the middle and an electrifiable grid floor.
. A loudspeaker is mounted in the soundproof chamber. One or
three hours after administration, by injection, of a control
(-, : or test preparation, untrained rats (120-150 g; 10 per
‘group) are placed for 12 seconds in a pure carbon dioxide
environment.’ A third group of 10 fats is treated neither
with the test preparation nor with carbon dioxide. Three
minutes after treatment with carbon dioxide the rats of all
three groups must learn a conditioned and unconditioned
reflex in the "shuttle box" in the following programme: 1O
seconds silence - 5 seconds noise ("avoidance resgense"jy- 15
seconds noise + foot~shock ("escape response”); six times

in succassion. For each cof the six individual experinments



J‘f\r-.

B)  "PASSIVE AVO DANCE' TEST W TH ELECTROSHOCK AMNESI A The t est " appar at us” [{7
i's a Skinpner box-having an electrifiable grid floor.and a grey-quadrangul ar
pl-atformin ene corner.. Untrained male rats weighing 100-120.9g.are pl-aced —r-

£ on the grey platform Each tine when tHeéy X imb down on to the grid floor

they receive an electric- shock. After 3-5 experiments, the rats exhibit a

so-.caf | ed "passi v id . S - i 1
S attorm i SR bEaR; ERECRRIEE el QU URAL Manbo Botl e T

of 20 rats are (gégﬂ'ratc¥§ ﬂéggﬁr%ﬂp%gﬁfﬁﬂﬁﬁ §£§Ei£££c§moﬁkgh@§ﬂﬁ%§éé o

seconds) bet we® ears and a 1.p. sodiumchloride injection.

second group rgcel ¥es-an. 8LEE! PEwelaC ke lyBRlotdegP8upsaRE &aldhlated 1
i nj ection of t%égt‘ggf‘%?gbar at Fon. The third grou% regei ves only sodei urﬁy

chl ori de. Af L ELnE b eerhaURAngeRelk ¢ at i.s placed once on the platform
and the retention tine (maxi mum 60 seconds) i s neasured. The significant
activity of the test preparation in conparison to the two control groups is
cal cul ated by neans of the Rang test. An "active" dosage of a test
preparation:s that ggsagetwhiech @¢ids tof aastgstf preparptdionctis/ettagti vity
agai nst the el ectric shock (the animals treated with an active dosage of a

test preparati g8sagd @hgeh’ showsoek sddibficantoagtietieyt durimigretheissins

b 13

t he ani nal s not _ _
' individual experiments; thereby the animals treated with

the test preparation and carbon dioxide must learn sig-
( nificantly better than the animals treated only with carbon
dioxide and egually well as the animals treated neither with

the test preparation nor with carbon dioxide.

B) "PASSIVE AVOIDANCE" TEST WITH ELECTROSHOCK AMNESIA

The test apparatus is a Skinner box having an
electrifiable grid floor and a grey quadrangular platform in
one corner. 'Untrained male rats weighing 100-120 g are
placed on thelgrey piatform. Each time when'they-climb

( . down on to the grid floor they receive an electric-shock;
After 3-5 experiments, the rats exhibit a so-called "passive
avoidance response”, i.e. refusal to climb down from the
platform. Immediately after acquisition of the refusal
three groups each of 20 rats are formed. One group -
receives an electric shock (45 mA, 2 seconds) between the
ears and a i.p. sodium chloride injection. The second
group receives an electric shock between the ears and a i.p.
injecticn of the test praparation. The third group

recsives only sodium chloride. After three hours, each rat



-t reated-whttrel ect ri'c shock;“wher eas™the ani mal s treated with s6ditm ™
chloride*and el ectric-shock exhibit a short retention tine). O :
| NHI BIFTI ON OF: THE" HALOPERI DOL- | NDUCED " KNOCK, OUT" | N A " CONTI NUOQUS . . _

R .4

AVO DANCE™ PROGRANMME W' TH SQUI REL MONKEYS MateT untrained squirrel nonkeys
(Saiqu? sciureus), each weighing 0.6 to 1.2 kg housed .individually, are
trained in a fswplayed Shkicenen lihe iplatiforw| andi khe" cetenticors ‘aioedance”
programe: "avoi dance-shock” - interval 40 seconds; "shock-shock" -

interval 20 saramilsum 6§0o0seshods irehd mersSusedonds The igndy& dmvengcaivity
normal basic performance’recei ve hal operidol 1.0 ng/kg p.o. to determnine

t he "knock- owf theetébkopkepgraticny cinlaeembanhgonescapdls) two NopRkbysl
havi ng stable "knock-out" tines are selected for the evaluation of test
prepar at i ons gsouppoiencricudates Ay imeaunsi ofehbp RAOEESE- The test
preparations can be injected at various tines before the treatnent with

hal operi dol . -12- An "active" dosage of a test preparation is that
dosage which, upon adninistration before the treatnment with hal operidol,

bri ngs about a si gnPRi Cartiye"afaspanecfkAckrRst prePaLHelo™ St BR8E hout's

test. D) ANTI - ANOX] A TEST. . o - L
dosage which exhibits a significant protective activity

against the electric shock (the animals tresated with aﬂ
active dosage of a tgst preparation and electric shock
.( | exhibit a long retention time just as the animals not
treated with electric shock, whereas the animals treated
with sodium chloride and electric.shock exhibit a short

retention time),

C) INHIBITION OF THE HALOPERIDOL-INDUCED "KNOCX OUT" IN

A "CONTINUOUS AVOIDANCE" PROGRAMME WITH SQUIRREL

- MONKEYS
Male, untrained squirrel monkeys (Saimiri sciureus),
( ) each weighing 0.6 to 1.2 kghoused individually, are trained in a
umr&ewa:Skinma:hqx:h1the following "contimuous avoidance"
programme: "avoidance-shock" - interval 40 seconds;
"shock-shock" - interval 20 seconds; foot-shock maximum S
seconds. Monkeys having a normal basic performance receive
haloperidol 1.0 mg/kg p.o. to determine the "knock-out" time
(blocking of "avoidance" and "escape"). Monkeys having
stable "knock-cut" times are selectsd for the evaluation of
test preparaéions as potential cerebral insufficiency
improvers., The test preparations can be injected at various

times before the treatment with halogeridol.



S

Mal e rats wei.ghi-ng 300- 356 g are-used-for this test. The animals are’
tracheot om sed under hal ot hane anaesthesia and an epidural cortical H'
- electrode is-placed in each. Aﬁter_coaneLLq%“gi“}his operation, _the.
—anaesthesia‘is dis-*contifued, all "'wounds and:pressure points are
infidtrated with xyl ocaine, d-ftubocurarine is infused and the animal is
artiYcial | y ventil &ted actiyr" miosager edoaddestomrepaxatonuisndhate
entire duration of the test. Anoxi as are carried out at hourly intervals
by ventil ati n§osheeamish miypryoadniRistagaiambieere i thel sreatass kth
attained. After a period of 30 seconds with isoelectric_EEG the animal is
agai n vent i | ah@dopemi Gy mTiRGt abputad sienidkicank felaysiphdhe grgock—

defined: 1. "survival tine": Time up to the attainnent of an = ST

i soel ectric. EEGUHd&AMR titbgenthERe| hatrsntest.  “recovery time":

Time between further ventilation = RT Wi th roomair and

first electrical activiity fromthe cortex. The test preparations are

adm ni stered 60Q or ' before the first anoxi a. The ST and RT

val yes of trefded ré@gﬂgﬁﬁﬁigﬁéa2%52mﬁth pl acebo-treated controls by neans
_of.the Rang test. M%ﬂé”%ﬁiﬁ”%gggﬁingT3%@@3§b g are used for this test.

The animals are tracheotomised under halothane anaesthesia
and an epidural cortical electrode is placedlin each.

_( After completion of ;his operaﬁion, the anaesthésia is disj
continued, all wounds and pressure points are infiltrated.
with xylocaine, d-tubocurarine is infused and the animal is
artificially ventilated. The EEG is recorded continuéusl‘
during the entire duration of the test. Anoxias are
carried out at hourly intervals by ventilating the animal
with 99.9% nitrogen until an isoelectric EEG is attained.

After a period of 30 seconds with iscelectric EEG, the

e,

animal is again ventilated with normal room air.

As the test parameters there are defined:

1. "survival time”: ~ Time up to the attainment of an
= ST isocelectric EEG uncer nitrogen
ventilation.
2. "recovery time": Time between further ventilation
= RT with room air and first

electrical activity frem the

cortex.



- shor t-eni-ng-of-RF i-s regarded -as—the protective activity against”an anoxiaf
An "actiyve" dosage of a test preparation. is that dosage which displays a
signirficant protéctive activity. In the previously described tests, -the M.
-t (p nethoxy .benzdyl y-2- pyrrolldlnone whi 88 Has a very |ow acute toxicity
[ LD, 505000 ng/ kg p.o. (mce)], already exhibits a significant activity at

t he ollomﬁng dosages. i ti /kg
i.p.. (after 1 hr.) %‘e Eeé%&gpre%ar%%ﬁbfe{%n?%%r a)ﬁé.(i'ﬁs.ﬁ%‘re% & i@ 1269

1 ng/kg i. guz 6}%@ ?@fcﬂ:é’ the firdP anBRild i . Ahel®r and RT values of

| - (p- nethoxyb rrol rdi none of formula | can be used as a

medi‘canment, for exanpl e M‘té herd OEsmBE rBRaLARGE Wl bdX eRed B d OeéntroIBenv
pharnaceutlcal ?56 ra- tions can be admnistered orally, for exanple in

~the form of t%@ﬂs&oﬁoa{@hé@@le&st dr apeqendtdichigr} af FS'.Ba&sﬁlJ’@ﬁ, sof t
gel atin capsules, solutions, enulsions or suspensions. The

adm ni strat i OyHARe IRV WSE . RBI 50 bega&aéuedsoméamﬁdmecrmal acvivetge. g.
in the formof suppositories) or by the parenteral route (e.g. in the form
of injection s¥Ydiinshsadn anoxia.

An "“active” dosage of a test preparation is that

dosage which displays a significant protective activity.

In the previously described tests, the 1l-(p-methoxy-
benzoyl)-2-pyrrolidinone, which has a very low acute
toxicity [LD 5025000 mg/kg p}c. (mice)], already exhibits a

significant activity at the fbllowing dosages:

Test Minimum active dosage

A 10 mg/kg i.p. (after 1 hr.)
30 mg/kg p.o. (after 1 hr.)

B 50 mg/kg i.p.

C l mg/kg i.p.
0.1l mg/kg é.o.

D 20 ng/kg i.p.

The l—(p-methoxybenzoyl)-Z-pyrrolidinone of formula I
can be used as a medicament, for example in the form of
- pharmaceutical preparations. The pharmaceutical prepara-
tions can be administered orally, for example in the form of
tablets, coated tablets, dracées, hard gelatin capsules,

soft gelatin capsules, sclutions, emulsicns or suspensions.



For -t-he -manuf.act ur e-of- t-ablet's;—coated~t-abi-et s, dragees” and -hard gel at'in
- capsules,, the |-(p-. nethoxybenzoyl) - 2-pyrrolidinone can be.processed wi th
:, pharmaceutical inert, iwRorganic or organic _excipients. As such exci pi ent
- theére can 'be used, for - -exdnpl €, for tabl'étsr Héagees and hard gel atin

capsul gs | actose, maize starch or derlvatlves thereof, talc, stearic acid

or salts ther eghechniniSlaAllch g piigskevee) a0kt gel @a‘fi‘l(@%ﬁ’@s!rgrehe

for exanple, vegetable olls, waxes ats, sem-solid and liquid pol

etc. Suitable exeipileHouteOr(d.Re, rE%{‘Utf;i?étEé?noéfsﬁhﬁbbgﬁio%l@s%yrd@%@f@he
for exanple, water, polyols, saccharose, invert sugar, glucose and t

l'i ke. Suitable a&@h&ee:r&tls Aotitd (et i oin Sehat EepR éEemnfj@rctQ.m@luﬁ\@éﬁé)

al cohol s, ponoIs gl ycerine, vegetable oils etc. Suitable excipients for
suppositories are, for exanple, natural or hardened oils, waxes, fats,
sem-liquid or liquid polyols and the I|ike. - 15 - Moreover, the

phar maceuti cal preparFfax ahe cenucfadianre pofseabkilegsagenlated dadidts) ng
agents, stab|I|S|ng agents, wetting agents, enulsifying agents, sweetening
agents, colourdmggagsn@aﬂ1ﬂaﬂdngel§¢3genapsuiasbstherbwﬂgwmg;ndmybenzoy )=

:4

-2-pyrrolidinone can be processed with pharmaceutical inert,
inorganic or organic excipients. As such excipients there
can be used, for exgmple, for tablets, drag@es and hard

: ¢ ‘gelatin capsules lactose, maize starch or derivatives

thereof, talc, stearic acid or salts thereof etc.

Suitable excipients for soft gelatin capsules are,
for example, vegetable oils, waxes, fats, semi-solid and

liquid 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, for

example, water, alcohols, polyols, glycerine, vegetable oils

etc.

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

polyols and the like.



..osnot i-c_-pressur e; ~buf fers; —coat i hg agent’s '6r drtioxi dants.  The . 7{
phar maceuti cal preparations can also contain other therapeutically valuabhé}
subst ances. =The 'l - (p- net hoxybenzoyl ) - 2-pyrrolidinone .of fornmula-l-is

suitable for -Use i'n the control or prevent+ohSof cerebral insufficiency or
I nithe inprovenent of intellectual capacity, for exanple in the case of

cerébral seizure, i ' VRN | . - e _can var )

W thinwide Iimts Beqepyeeyy Cie AR SR ELT, pEURaERI TS Tl et o
i n each parti Ca e bil f .qdg.n stration a
dai | y dosage %?ég%53?§?0 gsb?ggzggg@ﬁ;%ﬁg%_ pgﬁéﬁﬁgiygEghf%yglh? ége““°'
benzoyl ) - 2- pygeetiAdgnagentay, %@M@ﬁﬂ@tsgeﬁkéDogalagkgsi&%p%rcéﬁégt can

be readily exceeded”™whén this is shown to be indicate avimnmg regard to the

low toxicity eblblieisg( agenmt,h@mmﬁmg-ag@ﬁﬁg(): %QEL‘P:Q”?:‘OJ:. var ﬁt‘% ik

the foll ow ng Exanpl es which are given by way of illus- tration of e

present invenpsRotatdpaeesite)0 biERfd Y Sreestifg! kbhth! & 088 oA s
tenperatures are indicated in degrees Centigradg. Esanpl el 40.(?61?%)%'11:5'

p- met hoxybenzhlyé phhomadentital grefparativms obadi A08e ebd+hi® Hopdly
absol ute diethyl ether are
therapeutically valuable substances.

The l-(p-methoxybenzoyl)-2-pyrrolidinone of formulé I is
{[ ‘suitable for use in the control or prevention of cerebral
insufficiency or in the
improvement of intellectual capacit&, for example in the
case of cerebral seizure, iﬁ.geriatry, in alcohélism etc.
The dosage can vary within wiae limits and is, of course,
fitted to the individual requirements in each particular
case. In general, in the case of oral -administrztion a
- ~daily dosage of about 10 mg to 2500 mg of 1l-{(p-methoxy-
benzoyl)-2-pyrrolidinone may be appropriate, although the
(_. upper limit can be readily exceeded when this is shown td be
indicated having regard to £he low toxicity of the 1-(p-

-methoxybenzoyl)-2-pyrrolidinone.



trlethylanlne . The mxtufe is stirred at roomtem perature for a furt
30. ninutes and at. reflux for 3 hours, ﬁ?eg coal ed down and treated at 2
with cold water. The insol ubl e constiPuents are filtered of f under
suction and washed with water and diethyl ether. The thus-obtained solid
substance is recrystallised from al cohol after drying over phosphorus

pentoxi de.  Theehel 008631 AgdEkahp1BE! DALY BEDZOYhen 5gygégrgﬁ g?ﬂﬁs!hiCh

melts at 121-122 Exanple g of the so um s I none

(pr epar ed USImgaﬁadnuafhraélﬁeéséu&pﬁﬁdéﬁtthZZanLr@f1H'HStDX&fQBEanEHde
are added in four portions at -10 to a solution of 37.0 g o

p- met hoxybenzaypl 1¢hieride ertéAtpl adf dem@ébaturégraﬁﬁ1ﬂﬁdxcaé@bsfﬁuent|y,
the m xture is stirred at roomtenperature for 1 hour and then at [ERR]
for 4 hours. degheesoCeshiigiadevaporated and the residue is treated with

triedted at between [ERR]  and 10 WA & sTifring With 52.5 m of = C:;/
h

di ethyl ether and with cold sodi um bi carbonate sol uticn. -17- The
i nsol ubl e crystalline constituents are fEgkkatad aff, washed with water and
di et hyl ether and dried in vacuo over ph6§ﬁﬁﬁT‘§'bentOX|de There is

obt ai ned | - (p- et hoxy-- benzoyl)-2-pyrrolidinone of nelting point [ERR].
Exanple 3 . '

- 40.0 g of p-methoxybenzoyl chloride, 25.0 g of 2-
-pyrrolidinone and 110 ml of absolute diethyl ether are
(: treated at between 0° and 10° while stirring with 52.5 ml
' of triethylamine. The mixture is stlrrea at room tem~-
perature for a further 30 minutes and at reflux for 3 hours,
then cooled down and treated at 2° with cold water. Theh
insoluble constituents are filtered off under suction and
washed with water and diethyl ether. The thus-obtained
solid substance is recrystallised from alcohol after drying
over phosphorus pentoxide. Thexe is obtained 1-(p-methoxy-

benzoyl)-2-pyrrolidinone which melts at 121°-122° .,
Example 2.

20.2 g of the godium'salt of 2-pyrrolidinone (prepafed
using sodium hydride) suspended in 270 ml of dimethylform-
amide are adcéed in four portions at -10° to a solution of
37.0 g of p-methoxybenzoyl chloride in 50 ml of dimethyl-
formamice. Subsequently, the mixture is stirred at roocm
temperaturs for 1 hcur and then at 40° for 4 hours. The

solvent is evaporated .and the residue is treated with

diethvl ether and with cold sodium nlcaracnat= soluticn.




20 g of-p= met’hoxybenzoyl ~chi-ori-de and 20" g of  2- -pyrrolidinone are boiled}, )
at reflux in 20 nd of-diethyl ether for 16 hours and then diethyl ether, l@?
i ce ahd 2-N aqueous, anmpni a are- added.to the nmixture... The insoluble:
constituents are filtered off and washed i onlffree with diethyl ether and

wat ek~ The filter cake is dried and there is obtdined '

[P e s hahotnsanl pELUAD b Begman ¢ ¢

The procedure I'n Exanple™3 ut the starting

materials are ;ﬂ%ﬁ)x@%%%a?; _aleal Hga%h&lg-stemzpfa:fﬁ dda eiﬂega uo! Bfex

resulting I-( enzoy -pyrrolidinone nelts at 117-11 anple 5

10 g of 2-pyrraldddinonse 38¢edRi8e0f PrABLRONMOAMInLD! DL [ gematacheat ed
at [ ERR] (inég#%d_ tenpé?gﬁure) In the absence of a solventgfor 1ch6ur.

The mixture i Sd{wsy1)-2-9b¢rte1ca0hodews fan@ ItSwprdethypL2e° deagri hed in
Exampl e 3. After Tecrystallisation from al cohol, there is obtained

1- (p- met hoxybenzoyl ) -2-pyrrolidinone of nelting point [ERR]. 5

Exanple 6 24.4 g of p-nethoxybenzoyl chloride and 22.5 g of 1-
~trimethylsilyl-2-pyrrolidinone are m xedExahdlee 3ri xture is

20 g of p-methoxybenzoyl chloride and 20 g of 2-
-pyrrolidinone are boiled at reflux in 20 ml of diethyl
 § ether for 16 hours and then diethyl ether, ice and 2-N
aqueous ammonia are added to the mixture. The insoluble
constituents are filtered off and washed ion-free with
diethyl ether and water. The filter cake is dried and
there is obtained l-(p-methoxybenzoyl)—2-pyrrolidinone of

melting point 119.5°-120.5° .
. Example 4

(; . The procedure described in Example 3 is followed, but
the starting materials are heated in 20 ml of toluehe
instead of diethvl ether. The resulting l-(p-methoxy-

benzoyl)~-2-pyrrolidinone melts at 117°-118° .
Example 5
10 ¢ of 2-pyrrolidinone and 10 g of p-methoxybenzovl

chloride are heated at 80°-20° (internal temperature) in

the agbsence of a solvent for 1 hour. The mixture is then



stirred at'rgom tenperature for 10 minutes. “Then, the resufting

_ trlnethyhchlor03|lane is distilled off under 10 reduced pressure in-an
i, oil, bath-at [‘ERR] . .. The residue is triturated with 100 m of. diethyl : -
K ether The nlxture is filtered and the fiTtk® Take is recrystallised from
et harvoi*. There is obtained |-(p-nethoxybenzoyl)-2-pyrrolidinone of nelting

point 120-[ERR} 3R to cool down and is worked-up EX8Mb8cfikel Qﬂﬂhﬂiy?}
sodi um salt of 3 pyrrolidinone (prepared using sodi um hydri de) suspen

120 m of di meghyl f gk raFede vaita 1addact @dn ﬂ#bﬁoaﬁcéﬁbmtlﬁﬂeeé %%(bﬂtéﬁned
p- -met hoxybenzoi ¢ acid pentachl orophenyl ester in 100 m  of

di et hyl f or mamdgp -meSabgg@éﬁ&HqA)43¥bynﬁﬁluﬁnm6nétbfrmdl&hngoﬁmlnt
tenperature for 1 hour at [ERR] for 8 hours. The solvent is evaporated,
the residue isippeated®w.th col d aaueous acetic acid solution and the

m xture is extracted wth ethvl acetate. The organi c phase is washed with
cold sodi um bi carbonate sol ution and water, dried over sodi um sul phate,
filtered and evaporated. The residue is taken up in ethanol and stirred in
an ice batBh. The separated ¢rystals are BExéameiedb6off and there is -

obtained | -(p- -nethoxybenzoyl)-2-pyrrolidinone of nelting point 119- -120.
Exanple 8

24.4 é;of p-methoxybenzoyl chloride and 22.5 g of 1-
-trimethylsilyl-2-pvrrolidinone are mixed and the mixture is
(f ‘stirred at room tehperature for 10 minutes. Then, the
resulting-trimethylchlorosilane is distilled off under
10 reduced pressure in an oil bath at 80° . The residue is
triturated with 100 ml of diethyl ether. The mixéure is
filtered and Ehé filter cake is recrystallised from ethanol.
There is obtained l-(p-methoxybenzoyl)-2-pyrrolidinone of

melting point 120°-~121° .
15 . ' Example 7

7.0 g of the sodium salt of 2-pyrrolidinone (prepared
using sodium hydride) suspendea in 120 ml of dimethylform-
amide are added at -10° to a solution of 20.0 g of p-
-methoxybenzoic acid pentachlorophenyl ester in 100 ml of

20 dimethylformamide. Subsequently, the mixture is stirred
at room temperature for 1 hour and at 55° for 8 hours.
The solvent is evaporated, the residue is treated with cold
agueous Acetic acid solutioﬁ and the mixture is extracted

with ethvl acetate. The organic phase is wasned with cold



15..9- g .of - p-benzyl oxybenzoyt- chloride, 500 m~ of absol ute diethyl ether anégj)
,6.3 m aof 2:pyrrolidinone are treated with 13.4 m .of triethylamne at 00

to 100 while stirring..The mixture is stirred at.reflux -for 9 hours, then -
cool ed dowp and treated at [ERR] with col cwd®er and. ethyl acetate. The
organj.c phase is washed with water, dried over sodi um sul phate and

evapor at ed. %EB e Hoh Ad t48 AN AHQ%SEQFI Ca&h% AR oA

i nsol ubl e con&Prfuents are chr omat ogr aphed over si a gel (partic e S|ze

0.2-0.5 mm). Ig a%Qnstfltllmtéd oAl abb fodi-LBeABt hy hgRe Bllihidle &l €aken up

triturated mnth i et hyl et her. The insoluble constituents are filtered

of f ‘and ther e ;s o@bl-Aid1edink s(ﬁ%:beétzymxan De87BRIh-. 2- PYeO|def dvaitee &f
mel ting p0|nt ERR] 2.0 g of 1-(p-benzyl oxybenzoyl)-2-pyrrolidinone are

hydr ogenat ed ichv2@alls @frealisial ted eb£ahydaotHese asd cBRdiined Bbget ute
met hanol over 86 ng of pall adi um carbon (5% under atnospheric pressure

and at room t efe@habdyi@enzoylile- Bapyt yS1idsnbhkt efethedftfing o ifid tx9®-i s
concentrated and - 20 - the residue is triturated with diethyl ether.
After filtratia20° here is obtained 1-(p-hydroxybenzoyl)-2-pyr- rolidinone
of nmelting point 179-182 150 ng of |-(p-hydroxybenzoyl)-2-pyrrolidinone are
dissolved in 7 m of absolute tetrahydrofuran and then
J Example 8
{ 15.9 g of p-benzyloxybenzoyl chloride, 500 ml of
absolute diethyl ether and 6.3 ml of 2-pyrrolidinone are
treated with 13.4 ml of triethylamine at 0° to 10° while
stirring. The mixture is stirred at reflux for 9 hours,
then cooled down and treated ét 0° with cold water and
ethyl acetate. The organic phase is washéd with water,
dried over sodium sulphate and evaporated. The residue is
triturated with diethyl ether and the insoluﬁle constituents
are chromatographed over silica gel (particle size 0.2-0.5
(_ ‘ . mm) . The constituents elutable with methylene chloride are
triturated with diethyl ether. The insoluble constituents

are filtered off and there is obtained 1- (p~-benzyloxy-

benzoyl)=~2-pyrrolidinone of melting point 115°-117° ..

2.0 g of 1-(p-benzyvloxybenzoyl)-2-pyrrolidinone are
hydrogenated in 20 ml of absolute £etrahydrofuran and 20 ml
of absolute methancl over 300 mg of palladium/carbon (53%)
uncer atmescheric pressure and at rcom temperature. The

catalyst is filtered ofi, the filirate is concentrated and



et-her eal. di azonmet*hane sol ution is added. The sol vent's aré distilled off,{ §7
the resiidue is triturated with diethyl ether and the mxture is filtered.

. Tberé i s: obtai ned {-(p-'-nmethoxybenzoyl)-2-pyrrol.idinone which.nelts at

117, 5-119 afteér sublinmation. Exanple 9 10.0 goof 5-oxo-3-pyrrolidinyl

acetar® and 8.82 m of trimethylchlorosilane are dissolved in 100 m of

absol ute tetrahydrofuyran and-then 9.65 m of {rieth IanLne are added at -5

to [ERR] . ¥the respeng: dse HritpHared with diethyd ethggy,, AfEed xture

is then filtered under an argon atngsphere, the fjltrate is evaporated and
the residue igléFEPFFPQdiﬁaéﬁinhf 2 é%&ﬂ%éii"gBTé¥§E8‘598?59WJtﬂﬁﬁﬁﬂﬁn-
sinI-3-pyrroIi$Ln | acetate qf_ .boilin | 1100,/0.07 mtHg. 12.5 g of
5-oxo- | -tri meFA FE%P?P?39ﬁyﬂé;ﬁﬁﬂinﬁ°éh£?¥?%°aig‘ﬁlaced in 30 m of

absol ute tetrahydrofuran and then 9.90 g of p-nmethoxybenzoyl chloride

di ssolved in 10 m of absolute tetrahydrofuran are added dropw se at [ERR].

£ 21 - The i xture ih3oshiy g Al (S GYRLSIPSLALILE) L9Lod Ryt AndAl LR

for 1 hour and is tﬁén evapor at e € Tesi S SS0O i'nethy

acetate and t b bivkartel F oW SedPEberah kBos AT UM il and

sodi um bi carbonate sol ution,
ethereal diazomethane solution is added. The solvents axe

distilled off, the residue is triturated with diethyl ether
and the mixture is filtered. . There is obtained 1l-(p-
(f '—methoxybenzoyl)fz-pyrrolidinone which melts at 117.5°-119°

after sublimation.
Example 9

10.0 g of 5-oxo—-3-~pyrrolidinyl acetate and 8.82 nl of
trimethylchlorpsiléne are dissolved in 100 ml of absolute
tetrahydrofuran and then 9.65 ml of triethyvlamine are
added at =5° to 0° . The temperature is held at -5° to

(_- - 0° for 1 hour, the mixture is then filtered under an aréon
atmosphere, the filtrate is evaporated and the residue is
distilled in vacuo. There is obtained 5-oxo-l-trimethyl-
silyl-3-pvrrolidinyl acetate of boiling point 110° /0.07

~ mmHg.

12.5 g 0of S-oxo-l-trimethylsilyl-3-pvrrolidinyl
acetate are placed in 30 ml of absolute tetrazhvdrofuran and
then 9.90 g of p-methoxybenzcyl chlcride dissolved in 10 ml

of absolute tetrahydrofuran are addéed dropwise at 0°-iC° .



drired over sodium sul phate and evaporated. = 20"m" of tetra- hydrof uran aﬁé@é?
20 m of «saturated sodi'um bt carbonate solution are added to the=-residual

vi scous oil and the m xture obtained is then stirred at room-tenperat ure
"for 18 hours. The solvent mxture is decantedloff and the residue is

partiti;oned between water and rrethyl ene chlori de. The organi c phase is
separated, drigd gue ;&%di-lgn PGS €2 BNEoBMARRRBLE S in#?é‘ ‘OB at
oil 'is chroma!tngr gl\é'ﬁ{et ovelr 'sslg‘lgl' ca ge? (pgrticl g@si zeug.%g-%ﬁ g .hp %{1\@ -

| - (p- met hoxy- Jeenzqydy) Y HAld Mardd 00, t¥Bh CAvhpoateed W tthPenzengidi gL hyl

ether (1:1) is recrystallised fromal cohol and then has a nelting point of

148- 150 150 mgiQfschvida Mat ostpEnZeyt iy aaKI Bhd- @Al e clitistSs Wy Pdtion 190
m of ethyl acetate and hydrogenated over 30 ngy of 5% pal | adi um carbon wth-

hydrogen at aiReRiEricpIassiue dillor a8 hAaPebdiwtne bicAHdHats | §6Lia80cn,
of f the catal yst and evaporating the solvent, there is obtained 1-

- ( p- met hoxybe@aoyd cadyy rdodiih nouEph&¥anphd é0ateratedf p-2@thbxybesgeyk-
chloride are added at [ERR] in one porticn while stirring well to 30.9 g of

4- ani no- - Brddofusrant @and 20 M1 Oof sétapdiced Bpdiiom del cawb&@tdHcal of

lon- -free water. After 2 hours, the mxture is acidified with
solution are added to the residual viscous oil and the
mixtufe obtained is then étirred'at room temperature for 18
hours. fhe solvent mixture is decanted off and the residue

(: is partitioned between water and methyleﬁe chloride. The

organic phase is separated, drigd over sodium suiphate and
evaporated. The residual brown oil is chromatographéd over
silica gel (particle size 0.2-0.5 mm). The 1l-(p-methoxy-
benzoyl)pyrrolin-2-one, which'is eluted with benzene/diethyl
ether (l:1) is recrystallised ffom alcohol and then has a

melting point of 148°-150° .

150 mg of l—(p-methoxybenzoyl)pyrrolin-z—one_are dis-
( . solved in 100 ml of ethyl acetate and hydrogenated over 30
mg of 5% palladium/carbon with hydrogen at atmospheric
pressure and room temperature. After filtering off the
catalyst and evaporating the solvent, there is obtained 1-

-(pimethoxybenZOYI)—2-pyrrolidihone.

Examole 10

10.2 g of p-methoxykenzoyl chloride are adéed at 30°

in one porticn while stirring well to 30.9 g of 4~amino-



75 n" of .concentrated hydrochloric acid at a tenperature bel ow 100 . The(éé@
precipitate is filtered off, washed ion- -free with water, dried in a
dryi mg oven at [ERR] over phos- phorus pentoxide and.then recrystallised
from45 m -of ~acet dne/{ owboil ing petrol eum etsher (3:1). There is
obtqigpd 4- ( p- met hoxybenzoyl am no) butyric acid of nelting point 120.5-122.
10- g~of phosphorus pentoxide and 6 m_ of orthophos- phoric_acid (at |east
859 are war nméshtyric oaeidnoRfieP. 9208 §osH W By dRAHSG ARG 09PAnTtAoPBudPRIC
acid are added at roomtenperature to the resulting solutjon. ., _The m xture
i s warnmed to SofxeerwateFHi nut BEtesuBs BeYEH Fhe kLR 1S 2eigadied with
extracted with ethyl acetate. The organi ¢ chase i s, ywashed firstlg W th
col d water,tfﬂﬁl@itﬁfcﬁpﬂcgﬁﬁFéﬁngBX RO F ARG Ih hd? f FREPRY 4GSR
with water and dried oyer sodjum sul phate.  The_residue triturated with
e

diethyl ether RPYhEPe s obPgi REGSHPLEARSR H&yﬁfé{&%’ﬁ‘}-‘lﬁf 1 pYPPBFRIRGe
fomelti i ERR]  Exanple 11 20.0.q of . _ . o .
4- ( po et hoxy ben Eﬂm){g‘%? ircéﬁéf*& 18 BTG QLR 2HaS3° 2 AVegy Phos-

thionyl chlori heated.at refldux for 2 h pclkhap thegenmxt ure i
Lrcat 60 with GRRTOT| ERRGOERAPCBRE SRECUATIA BT e cBPel gl U !
-23-

acetone/low-boiling petroleum ether (3:1). There is
obtained 4-(p-methoxybenzoylamino)butyric acid of melting

point 120.5°-122° ., ..

10 g of phospﬁorus pentoxide and 6 ml of orthophos-
phoric acid (at least 85%) are warmed with one another.
2.0 g of 4—(p—methoxybenzoylémino)butyric acid are adcded at
room.temperature to the resulfing solution. The mixture is
warmed to 50° for 60 minutes, subsequently treated with ice
and extracted with ethyl'acetate. The organic phase is
washed firstly with-cold water, ﬁhen with cold sodium
bicarbonate solution and finally again with water and dried
( : over sodium sulphate. The residue is triturated with
diethyl ether and there is obtained l-(p—methoxybénzoyl)-z-

-pyrrolidinone of melting point 120°-122° .

Example 11

20.0 g of 4-(p-methoxybenzoylamino)butyric acid, 50 ml
of toluene and 9.2 ml of thicnyl chloride are heated at
reflux for 2 hours and then the mixture is treated with

decolorising charcoal and evaporzted. The resicdue is céis-



-sal ved i n -net-hyl ene -chl oride and chromat ogr aphed over "neutral al um ni um
oxide. The I'-(p- met hoxybenzoyl ) -2- -pyrrolidinone, whichis eluted with
nethylene chtoride, is vecrystallised fromalcohol and has a mel ting poif
'of [ERR] Exampl e 12 276 ng of lithium hydrigde (98%., 40 m of benzene and
2.9 of 2-nethoxypyrroline are botled at reflux for 2 hours under nitrogen
and ile stirring well. After cooling to [ERR] , 6.6 g of
p- met hoxybenzeylved| in i etby 3eneokchddriide? nd airaraegeaphedagyed and t he
resulting mxture is stirred under reflux for 2 hours and at room
t enper at ur e fregutifahoaltsminia@oopidef. et e deelrrte thexvhenzey 13 -G-g of
| i thium hydroxide (98% dissolved in 25 M of water are added to the .
m xture at roepyteopbdinone  which 15 @lwmhes wvithrpeethyblene phdecide, is
washed neutral with water, dried over sodium sul phate and evapor at ed under
reduced pressteerystallasedefrps AUcoPRl RG MAs ot HIGLFINEhBPE Nits Ofbt ai ned
1 (p nethoxybenzoyl -2-pyrrolidinone of nmelting point 119-120 Exanple 13
2 g of 2-nelh%xyb @Yol ine are dissolved in 25 m of benzene and treated

at roomtenperature with 6.6 g of p- -nmethoxybenzoyl chloride dissolved in
30 m of benzene.

Examnlell2

276 mg of lithium hydride (98%), 40 ml of benzene and

4.2 g of 2-methoxypyrroline are boiled at reflux for 2
hours under nitrogen and while stirring well. After
cooling to 25° , 6.6 g of p-methoxybenzoyl chloride dis-
solved in 25 ml of benzene ére added and the resulting
mixture is stirred under reflux for 2 hours and at réom
temperature for 1.6 hours. 100 ml of ethyluacetate followed
by 3.0 g of lithium hydroxide (98%) dissolved in 25 ml of
water are added to the mixture at room temperature within 15
minutes. The oxrganic phase is washed neutral with water,
(. ) ’ dried over sodium sulphaté and evaporated under reduced ‘

pressure. After recrystallisation from ethanol, there is

obtained l-(p-methoxybenzoyl)-2-pyrrolidinone of melting

point 119°-120° .

Exzmple 13

4.2 g of 2-methoxypvrroline are dissolved in 25 ml of
benzene and treated at room temperature with 6.6 g of g~

~methoxvybenzoyl chloride dissolved in 30 ml of benzene.



reflux for 4 hours. .30 nl-of benzene are then added and the mixture is
- boiled at. reflux for a further 24 hours. The volatile constituents. are
“distilled off,*the residue is taken up in ettpppot, the mxture is
concentrated, the residue is triturated with diethyl ether, filtered and
the fTlter cake is taken ug in'eggél aqftate. The e1h¥l gcet te solution
i s washed wi t TRIPHRTBFRatBoREE 85 G FPThESMRET ACHFR8CEV AP Tadures
sul phate and concentrated. The residue is suplined Ln vacuo and there is. .
obt ai ned 1- -(iﬁ%e?ﬁo??bgﬂfogpf-g- Hﬁﬁ‘idi#g#égﬁfoﬁg???ﬁﬁnﬁoFﬁF accad
ExanDl e 14 1-(p- Methoxybenzoyl).-2;pynrralidi nong is used_ag the_active ~
substance for g%%@hgﬁu éé?hré éﬁ P%%ﬁg%;%%r% ‘9%H$%ﬁﬁﬁg‘80ﬁ§6 irﬁoﬁPﬁﬂﬁ"
tabl et Active gubs QL QW : <1 0P ¢t oge _(pouwder ed),
igo ngNawai ze R cﬁg?%tﬁ%ré) 88h% «JAPs are dls%%olér%éégryv?ﬁz ;%%r"r‘dr‘l%ddnse
ng Magnesi u ot . : e el v
R ?ntﬁ-hanwéérggﬁigﬁxture ig 88n % S?EF%e e

ground active sUDbStante, e po ose and a par ‘white maize
starch are m xgdsWsh8 is triturated with diethyl etHer, filtered and the

-24- The mixture is stirred at roomtenperature for 60 mnutés and'at (gEQ”

o7

filter cake is taken up'in ethyl acetate. The ethyl
acetate solution is washed with sodium bicarbonate soluticn
and water, dried over sodium sulphate and concentrated.

(: : ‘The residue is sublimed in vacuo and there is obtained 1-
- (p-methoxvbenzcyl)-2-pyvrrolidinone of melting point

119°-120° .

Examnle 14

1- (p-Methoxybenzoyl)—-2-pvrrolidinone is used as the
active substance for the manufacture of tablets of the

following composition:

. | Per tablet
Active substance (finely ground) 100 mg
Lactose (powdered) 150 mg
Maize starch. (white) 230 mg
Polyvinylpyrrolidone 15 mg
Magnesium stearate 5 mg
SCO mg

The finely ground active substance, the powcésred

lactose and a part of the whit2 maize starch are mixed with



-25- "one another: ~The mixture i's sieved, then noi'stened™W th a sol ution '
of pol yWwi nyl pyrrolidone in-water, kneaded, noist granulated and dri ed.

The granul até, the rest- of, the maize starch and the magnesi um stearate are

si eved andem xed wi'th one anot her. The m-xRgre is pressed to tablets of
suiggg{e formand size. Exanple 15-1-(p-Methoxybenzoyl)-2-pyrrolidinone is
used—as the active substance for the manufactyre of tablets of‘_:_g‘hed with a

fol  owi ng comP® (FER"Fer t abtet™MEFPEE SHbSEENES (1R YT oETATE Wita &
100 ng Mai ze st JLagtose

h. (Whij . . .160 t < N
50 my M cr ocrfsa]ralﬁﬁcgn (%:‘éele'ﬁ)’%+%‘§lenylpyrr°lldcne oY VAT r BPEa6ne
20 Sodi t - ' t .
> g a0y TP B, The, grapuidte D IR LD EAETNE e
t h, the | ' ' [ Lul . S e wrd
;S)o?;/\(ii nyl pgr r gﬁq{#o%e %‘?g %i;@&%ﬂgﬁ%gegﬁgﬁ ﬁé# %i%r%rel%n%%?uar%ci rgl:é?gvé% =

and converted %gié arddnd £S5t Ofnd hRiWBLEE FB! 2%e3¥LR A N s BEOsBitable

granul ate whic
form and size.

A}

Example 15

{ 1-(p~-Methoxybenzoyl)~2-pyrrolidinone is used as the
active substance for the manufacture of tablets of the
folloﬁing composition:

| Per tablet
Active substance (finély ground) 100 mg
Maize starch (white) 160 mg
Lactose | 50 mg
Microcrystalline cellulose 40 mg
Polyvinylpyrrolidone | ' 20 mg
(.- ' deium'carboxymethyl starch 23 mg
Magneéium sﬁearate - 2 mg
395 mg

The finely ground active substance, a part of the
white maize starch, the lactose, the microcrystalline
cellulose and the polyvinylpyrroiidone are mixed with cne
another. The mixture is sieved and converted with the rest
of the white maize starch and water into a granulate which

is dried andé sieved. The sodium carboxymethvl starch and



J-s dried and sieved. . The sodium carboxvnethyl starch and t he magnesi
,stearate are then added thereto, nmixed and the mixture is pressed to
tabkets or $uitahle size,. the tablets having a break-bar. Exanple 16
1-(‘p=-Met hexybenzoyl ) - 2-pyrrol i di none is use@6as the active substance for
the manufacture of tablets of:the:follow ng conposition: Per tablet Active

substance (f itgxeel %ﬁr?é% stearatd0drEY tmii%ﬁ%%é%Qé e)mix?dI Flnﬁiethe

270 ng Lactos _ . crberysta _
cellulose  _ ..+, : = POLYyi r dONEh1a a4 o lar=3D
Ny Sodium<umﬂi§&ﬁﬁﬁtﬁﬁ %géﬁﬁﬂq BoV¥aBreRs E925gﬁggﬁ%§%e§?ﬁ%{sF%aréfg*e'°

5 mg 1000 ng phs dd nelprgpumsgracti ve substance, a part of the white maize
starch, the lactose, the mcrocrystalline cellulose and the

pol yvi nyl pyrrol i done are m xed with one anot her. The m xture is sieved
and converted with the rest of the white maize starch and water into a
granul ate, which is dried and sieved. gXaamoiedilgn carboxynethyl starch and
t he magnesi um stearate are then added thereto,” m xed and the

1~ (p-Methoxybenzoyl)-2-pvrrolidincne is used as the
active substance for the manufacture of tablets of the

following composition:

Per tablet

Active substance (finely ground) 500 mg

Maize starch (white) 270 mg

Lactose 80 mg

Microcrystalline cellulose 70 mg
Polyvinylpvrrolidone . _ 35 mg

" Sodium carboxymethyl starch 40 mg
Magnesium stearate _ : 5 mg

( _ 1000 mg

The finely ground active substance, a part of the
white maize starch, the lactose, the microcrystalline
céilulose and the polyvinylpyvrrolidone are mixed with one

-another. The mixture is sieved and converted with the rest
of the white maize starch and water into a granulate, which
is dried and sieved. The scdium carboxymethyl starch and
the magnesium stearate are then added thereto, mixed and the

mixture is pressed to tablets of suitable size, the tablets

rt

having a break-bar.



e

_mxture is.pressed to tablets of suitable size, the tablets havihg a

br eak- bar . -27 - Exanple 17 1-(p-Met hoxybenzoyl)-2-pyrrolidinone is us
as 4 he active supstance for the manufacture of duplex anmpoul es of the
follomnng,comp03|f|on Active substance sel ®7A en Active substance

100 gy Pol yet hyl enegl ycol ' : ad 5 mM Diluent Water for

|n}ett|on ' 5m | or .to e injection the diluent
is added to the content of the active s oul e. There are
obtained 10 m of a ready-for-use injection solution con- taining 100 ng of

active substance. Exanple 18 1-(p- thhoxybenzoyl) 2- pyrrolidinone I's used

as the active substan t QQ§# f th
fol |l ow ng COHDOSitIg ?Sﬁhgﬁeénggﬁggkqg ?O|Utl0 |%€QE§% ﬁ%ﬁge
100 LIS ycoég‘pé substance for the manuf”il:tnre of 3du§lg1: ampoules oI

the following composition:

Active substance solution

Active substance . 100 mg
Polyethyleneglycol ad 5 ml
Diluent

Water for injection 5 ml

Prior to the injection the diluent is added to the
content of the active substance ampoule. There are
obtained 10 ml of a ready—-for-use injection solution con-

taining 100 mg of active substance.

Exzmple 18

1- (p—Methoxybenzoyl)~-2-pyrrolidinone is used as the
active substance for the manufacture of duplex ampoules of

the following ccmposition:

Active substance solution

Active substance 100 mg

Glycocifurol o ad ml

L)
.
wn




-28<« Diluent Sodi um chl oride 67.5 ng Water for (éé)
|nJect|pn ‘ , ad. 7.5 mM Prior to the injection the diluent
i s ‘added to'rhe‘conteni of the.active substance anpoul e. There are
obtai.ned JO ml of & ready for-use injectiop sgl ution con- taining 100 ny of
actii ve~substance. Exanple 19 1-(p- thhoxybenzoyl) 2-pyrrolidinone is used
as Whe ‘active substance for the manufacture of dupl ex anpoul es of the
fol | owi ng conpositi @Llysit ve substance sol ution Active substance

100 nmg Pol yet hyl eneg] ycol _ 1.5 M Gycofuro

ad 4 n DI|§9ﬁlW&thlQ¥#°¢njectlon 7.5 mg
Prior to the |nJect|on the diluent is added to the content of the active
subst ance anpoul e. Walifdr £QF SLRIRGFHER 10 nl of a r&fHy-for-ubedi Biection
solution con- taining 100 ng of active substance.

Prior to the injection the diluent is added to the
content of the active substance ampoule. There are
obtained 10 ml of a ready-for-use injection solution con-

taining 100 mg of active substance.

’( ' ' Example 19

1- (p~Methoxybenzoyl)-2-pyrrclidinone is used as the
active substance for the manufacture of duplex ampoules of

the following composition:

Active substance solution

~ Active substance 100 mg

Polyethyleneglycol 1.5 ml

L Glycofurol ad 4 ml
Diluent

Water for injection 6 ml

Prior to the injection the dlluent is added to the
content of the actwve sunstance amnoule. There are

obtained 10 ml o

Hty

apready-for-use injection solution con-

"

taining 1CO mg of active substance.



