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processes and a pr ot ébatp C‘&Et“fe\ﬂl‘% gai-nst aggressions of th iCo .
t ype. Thereforelotheiéhﬁﬁﬁ“&ﬁﬁw -‘.?sn“f“ﬁdsé“%ﬁ’e pﬁ"ge’?%’%@?é‘ﬁ“?a r?‘,ﬁféw&g 10
whi ch disorders of the memory-occur dug not only to 25 ~ senile

cellular alterations but also to a decH ,er;ﬁthe supply of oxygen to the
brain 25 as the result of isolated orgJ® (14 vascul ar accidents (see, - -
for exanple, V. C. Hachinski, Lancet 11, 407/ 197.'5:). Furghernore, the
conpounds of ‘general fornula-(l) . are usef-@i-coanreyrebnS. ot her clinici al
fields, such as the prevention and:treat-ngnt o} .cerebrdvascul ar or

cardi ovascul ar injuries,. ‘post-traumatic of 't o ¢ conms, merrory 30 . -

di sorders ‘and diffi culghir@® R,,"RG RINRS K OR, Wad R;, Mhith ahay G2 Nthe Ribnke oufr i different, are
Conpounds are 30 alr byitgerk aroms alkjli dicalsposmsising up e 4 saheogteny ¢rephenyl radicals;

particul arly. pirtacet Bajs .gﬁ%‘@ 9 e 1) Recpaserclammath Shfeoe ovmeiene ppd 15

conpound has thé° di saldE AN bei Nonelpeliy s SRl fhiulad(iy Grell asRetively,

Therefore, one obj ect d@fvativisCof B-HEeidinohd) \2<pieridifiont Br hexalfyto:\2Hceeph@r2-onpounds

havi ng the sane propert i Bsfegsl pmmpagds ar best -W**‘-m“‘eﬁﬂhﬂ‘}{:g? ftpleasare er -

35 doses. : of the symbols Ry, Ry Rs, Ry R, and R; represents an alkyl radical containing up -

~1 20 to-4 carbon atoms. e : T 20

35 : The .compounds of general formula (I) have valuable pharmaceutical properties.

In particular, they have a beneficial activity on mnemic processes and ‘a protective
activity against aggressions of the hypoxic type. Therefore, their first use is in the -
C field of geropsychiatry, in which disorders of the mémory occur due not only to
© 25 senile cellular alterations but also to a decrease in the supply of oxygen to the brain 25
2 as the result of isolated or repeated vascular accidents {see, for example, V. C.
Hachinski, Lancet 11, 207/1974). Furthermore, the compounds of general formula
(X) are useful in numerous other clinicial fields, such as the prevention and treatment
.  of cerebrovascular or cardiovascular injuries; post-traumatic or toxic comas, memory :
30 - disorders and difficulties in connection with mental concentration. Compounds are 30
) already -known "which . possess -these properties, particularly. piracetam (2-oxo-1- -
pyrrolidineacetamide). However, this'compound has the disadvantage of being effective
only in large doses. Therefore, one object of the present invention is to provide com-
35 pounds having the same properties as piracetam but which are effective in- smaller
doses. ST .

' " In addition, the compounds (I) have an interesting activity as platelet anti-
aggregants and can, therefore, also be used in the treatment of myocardial infarcts
resulting from platelet hyperaggregability or hyperadhesivity, in extracorporeal circula-
tions, in the case of vascular prostheses or in the treatment of thromboembolic diseases

40 and hyperaggregability in coronary patients. :

Consequently, the present invention also p;'_ovidt_:s ph;i_r;né_c_éutik:él 'cg:_l_npbsitions,
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In addition, the conpounds (1) have an interesting activity as platel et
anti- aggregants and can, therefore, also be used in the treatnent of
myocardial infarcts resultlnd fromplatel et hyperaqgregablllty or
hyperadhesrvrty, in extracorporeal circula- tions, in the case of vascul ar
~prostheses or in the treatnent of thronboenbolrc drseases 40 'TT”and
hyper aggregabiity in «coronary patients. = B
) Consequently, the present invention also prOV|des pharnaceutlcal' :
-osrtrons 1, 539 817 cor r|s|ng at | east one conpound -of general
N )bl g -\M_L 981261 id or liquid. pharmaceut i2cal . di | uent or
- carri etomp'ﬁ'kﬁg atdaeno@uradﬁpo&fd Gwlfonilﬂi ), & {dmixasaaids sqigepared in - -
'accordaﬂa%: ar al didyi orgnuglven herelnafter whi ch only-entails no.
react i-gns: 5 b?-w edipapgordanse wi .erd of general
f@ (od chloroform

rva ] fo mul a” (V)
: gmtxamﬁlaldwmmbodﬂnﬂydbgggxyl carbagdi nj.de
F ped :_,_‘te-gt‘ﬁetsdmarnﬁgfnt hen be?h'g‘rpr eact ed

mmfnor see{eral ‘hour s at

- Sotiiy | et terrperature and
10 mxture optionally in"the
presence of a cat uch as sodr um. rret hoxi de, thus finally giving -
conmpounds of genera fé ba (I?,,. [R-g-rr} In the above equatron [err] to
[err] and.n:have thg'ws _q_s '_as aboveeand-Z 15- ~ is an al kyr adi cal
. containing up:-to-.4 gar toms or eoﬁ yI radical @ o - 15 Certain
m)drfrcatrons of thed reactr on condv)trons may- be: found necessary in certain
cases, ‘for the sake % ‘great er “ease of carrying out.. Thus, when t he ‘am ne
© [err] ‘is methyl.am ne,®Phe reaction i-s-carried. out .at . a Iowterrperature
~[err] because of.the volaRil ﬁ t hereof , - thus -.maki ng:i-t--unnecessary:to work
in an autoclave -Such 20 g,~ N |f|cat|ons are wi thin‘the scope of the
expert. ' U Hm‘lp As an: alternative, ‘an -ester
of general forrrul a (111) rmyc,:b@-oerwtecbm Aot loe) correspondl ng acid of
general formula (1V) by cautrpus hydrol'ysis with a dilute aqueous al coholic
~sol.uti'on of "sodi um hydr oxi de. In the particular case inwhich Zis a benzyl

: “r__adr caI the ester of generall B nul.a (I'1'1) can. be converted into the acid

25 ' hfﬂl@_ verr ayhatios, (R, ebUIRR afd N have YheCerh ndanings Q%ﬂ&v@gﬂlﬂt'on in the

: ...-’gﬁresen’éen lgw _.upmwéuppmoedbmmWDn (Pd/ C) The grid of "general

-~ formul gl YR arR e e rﬂ‘gseos’-%d"’.’gﬂ”tﬁ 2y B¢ fopnskpepessamyrimenttail of  he gener aI

- f.or mul ia cftiylamink, thé ‘Rgctidh : caﬁﬂtgq ta]¥sa1kMaTem G -?‘kxarrpl e DCC,.
order Qfahe)_m gtility: the ptlﬁdmakihfg it @iRtessary| 16 wWkkin ‘3 '-t— aa' gﬁgordance vmth the
ol 1. OV\P?fbﬁ atipnsAre within 1 ewqeomtemmrt;h '[err and [err] and A haxe .the sane
meani ng; . f&;&f%fv.:’l °fr¥%“r§‘§ Fula bo) eongesiedy o deagents are those
convenaq lhefiolé SRl nof m | tprRde] qf;‘.’ 8 B s A nong these,
use rra!ya dtcanfthetdmsafgm&iufmad 3 | %.y d' 'S. kl ausner and

- Bodd i fp '-'ntl ticag arly ~ of

dicycl Vi Rot:Ymaratall 41 2 di hydr o--

35 quragait,rﬁeexa;ﬁ @@ .-_-ﬁ

) ﬁ-_ 'Ia_(II) which are
startlmg»rdmmwhwlowmgequauon R o

o R| t"z’t‘l : - | -
(m) —” 20 . T INRLR
T S i R3—C CO‘N"CH COOH Dcc S
_-mwluchR;andR andnhavethesamemeamngsasabove ; D S
In the reactions above, the coupling agents are those convenuonally used in ‘the
_ formation. of tidé: bonds. Among' these, use. may be ‘made of those mentioned. in..
~ the article by -Y: 'S: Klausner and M. Bodatisky in Synthesis, 1972, 453—463, more~ - .- - . .. -
3 pamcularly of _dlcyclohexylcarbodmmde and I-ethoxy—carbonyl-z-ethoxy-l,Z-dlhy .35

quinoline; -
The lactam-N—aoetlc acids of general formula’ (II), ‘which ane startin & maten s Fo
can be- obtamed, for example, by oondensmg a sodmm salt of an R,, R,—substuuted e



can be obtai ned, for exanple, by condensing a sodiumsalt of an
[err]-substituted 3 1,539, 817
3 lactam of general fornmula (VI) with a | ower alkyl ester of an

[err]-subStituted chloro- or bronmpacetic acid of general fornula (VII), the

ester thus obtained of general fornula (VII1) then being hydrolysed wth a
base, such -as sodi um hydrOX| de, to give a | act amN—acetlc acid of general .~
fornula (11), in. accordance with the following 5 . - .equation: @
5 [err] in which [err] and n have the same nmeani ngs.as above, [err] is an

al kyl radical_%ontaining up to 4 carbon b7 or a Benzyl radical. and X3is-

a chlorine or. bronhp@,nqﬁ%gﬁm¥$}ﬁu¢a(%7 g;ﬁgtlgpgda&g eﬂ? E bé‘ff%"been o
t €S '

descri bed in:lit er éilds-cor( BréoacétiOracid .of general

Pharm Ed: Sci . 28, fqu@)a)(VIH) thef fheing lnid duelsasaodéu hydesxidé,or t he
pur pose of i#l ust Eeﬁd"?H‘eN'ﬁ?"B%ﬁf‘?t“ ﬂ‘?ﬁ'@rff"?‘ﬁh UU{L‘“S?‘H‘!“H%‘S’ ‘DfP“‘Emgers og
gener al forrru a (I _ a) Et hyl - _

N- ( 2- oxo- I’ rrolldlneacetyl) tn,?tn _?R_,,x :

15 167. 4 gk(‘l 2-nole) ethyl - %Idna W /g -Qrobge are suspended in 4
litres of methyl ene chloride, . t4he 'rrydrochl or| ¢ acid* being neutralised by .
adding 168 m. (1.2 nole) trlethylpam ne The reactlon m xt ure” |s cool ed to
about [err] and a suspension of 121)5 (1%%ple).

2-oxo- | -pyrrolidineacetic acid i n*4 00 - et hyl ene chI oride is 20

added. Wthout allow ng the tenperature to rise above:[err] a sol ution of
272 g. (1.4 20 nmole) DCC in 300 . - zé,m Ch||,Q4‘eI de is added dropw se
to this mxture.- Stirring is maintaing urs—at {tdle sanme tenperature
and the reaction mxture is t hen aIIovr7ed ;to return 't o anbi ent, terrperature
while stirring for 16 hours. 80 m. ac@g-rf'l:"ngd are then added, the :
reaction mxture is.cooled to [err] and: t]ye -preci pitate is 25 . - 5
filtered off The filtrate is evaporated(\gg‘dryness and the: re5|due ,
redi ssolved in ethyl 25 acetate f ol | owe: by filtering to renmove insol uble -
matter. The filtr ainewhich erBa&\cRs\nndhhmghs;mammnblam Zi isen alhgdrradical
(Norite) , again ff Pt v prmy prog benpxd ‘%ﬂ%‘tﬁ“ﬂ aaapblop@mr]bmm-a

pressure of Q901 MM Hne BREAGHAES phobddsS has E WH chl%s
stirred wr th 1500 &amph,rlhydimuﬁreduel’lb)ih.lid ,r(sp,m /\ﬂm ﬁ‘ IS cry tél sed y
30 ~coqling i n aﬁhﬂi  fxamply af gveuefplhgﬂc purpose of nlustratmg the present

N- ( 2- oxo- 1 - pyrrol i 8 ‘H’cet 91 yci nat e are 30 thus obtained: (yield: 64%"
of theory); ﬁr%/p % %‘“ﬂ 2 of a sanple recrystallised
froma 12 v mix ur g her
64-[err]. Andl ysis- ﬂlEthylle? chlonde, %a& nﬁﬁ&%&%ﬁ{y "1;{?2“"%63% N

12. 28% f ound - mole) 4@ &g@%ﬁﬁg&%ﬂ o CId’nﬂms(lspéhsr '
[err]: 3250 n&ﬁg@ ’W‘A‘r,,p el S%g;w nE‘

1540’ (N’ am &) i o cﬁi‘ﬁ‘r‘f&‘; by nﬁﬁ?fﬁéﬁgég

general formula (I inm)wmardefoaIzstivaufzrﬂrmerr ahe | tBim e} ent hese

i ntermediate Corrpo de “t’{l 13’ @@tmmtlge,orhdsmmng tOhaG hounsdl i8C artl.Cadetic -
are e reaction mixture i$ cooled to 0°C. and- the: precipitate is
ﬁltered .off. The filtrate is evaporated to- dryness and. the residue redxssolved inethyl - 25
acetate, followed by filtering to remove insoluble matter. The filtrate is treated with =
_ hrghly-gbsorbmg active -charcoal (Norite), again filtered and the filtrate is distilled -
at.190°C, at a pressure of 0.01 mm:Hg. There are thus obtained 256" g. of a syrup
o : - which . is stirred with 1500 .ml. anhydrous. diethyl ether and’ which is crystallised' by B
.. 30 i cooling in an ice bath. 177.5 g. ethyl N-(Z-oxo-l-pyrrolrdmeacetyl)-glycmate -are- 30
s ~ thus obtained (yield: 64, of theory); m.p. 63—64°C. The melting point of a sample
recrystailised from al:2 v/v mrxture of ethyl acetate and anhydrous drethyl ether -

. is 64—65°C.
o . ' Analysis '
o3 -, CioHy N0, {M.W. 228) .. ' R R
s © calculated:  C 52.63%; H 7.01%; 'N. 1228‘7 T 38
found :  5270%;  6.98%; . 12209 - S |

IR spectrum (in KBr) in cm—‘ 3250 (NH amide); 1746 (CO ester); 1675 (CO
B lactam); 1655 (CO amide); 1540 (NH)amzde),(ll91 (este)ri | ( |
40 © The following compounds of general formula (III).are also prepared in the same | -40
;rll)a:’nvréer_rl:lgr r;heﬁe mtermedlatebcolmpounds, the IR spectrium is close to that indicated
oint or boilin
) e ot he melt cgm% il g point, as the oasc may be, “and the yleld are
-7 b) Bensyl N-(2-ox0-I-pyrrolidineacetyl)-glycinate, - RO -
. 45 n.p. 92°C.; yield: '$8%, of theory. (Formula III: <3; Z benzyl) S a5



above. The nelting point or boiling point, as the case may be, and the
yield are indicated for each conpound: b) Benzyl

N (2- oxo- 1- pyrrol di neucetyl )-gl ycinate. 45 mp. [err] yield: 58% of
theory. (Fornula T11: n= 3; Z=benzyl). =~ .45 1,539, 817

4 c) Ethyl™ : ' o _ - '.
N-([err]-et hyI 5, 5- di met hyl - 2- oxo-| - pyrrol i di neacetyl)-gl yci nate. m p...

N ; yield: 68% of theory. (Fornula I'1l: n=3; [err]=5-methyl; [err]
@I) d) Ethyl N-([err], 55tr|rrethyl 2- 0XO0- pyrrolldlneacetyl) g+ycrnate
( . mp. lerr]: V|eld oob398K7 t heory (Formila 111 p=3
err]=[ eE }55151‘M}IqS,S-dzmethyl-Z-oxo-5p;[rﬁhdu}ead3&l)%cmatz-et hyI Y..e) Ethyls .
([err] emthGIZComddl % rob|thediyn ¢Bumuly | L o 535 Rert Be= j-nnfyhyl;[ err] yield: 63%

of m=_lll r—) h’xﬁ f) Et hyt DT
N éﬁ | %j"’ Qi}i’é 'l%ﬁ. yOR! k@s&ahyn s mp.
r = nle@h @ FrrruaIII n =.-3; [err]=net yI Z—ethyl).

[e _
10 g) Et hylEtl@l-N(&-e(hﬁzam—l olidineadetyl prylyanatel égropanecar boxam do] - aQet te.
m p. [er i%{ Y“‘:%E\(k i qﬁé ymrl [ 'htﬁ Fl=etyls: [err]+[err]™ thyt ene;
=g 7 B W el idysaicahnato. 5
[errg}/EQxyDi-[ yrrolidseb Péye irg/paaécmbd&awmmc(tﬁarnu alll: n= [err]-
rret hyI 15n.p.= 17éf¢ryly)eld |5)l%Beihzhy¢rY I\Kf(ozmtb(éﬂlﬂmi’s rBstReti-ntbgenst y | ) - sarcosr nate.

- syrup, | ?‘Yl) 7% 9 él e?trum(fllrr) in [err]: 1745, 1690,
1654, 1190%] e e R st s - sy 20

_ (2- cz;leﬂfmtrol | di neacety -al ani ne met hyl ester.

20 syrup;) leav-(ZF@fb&I-moltmwyl)-wﬂnm trum err]: 3280, 1745,

f i
1690 1665 ﬁlm)rm “‘3 43 égqﬂ]%dé%"nyl) k). Et hyl
33?% m_‘iﬂo R b fmnp 47

- N-(% oxo BBke fnate. mp. [err]; yigyd: 80% of
t heory. Q;mp] geellid 9%, rbr=3heo en]quadnmxmm)mem |3)zso,2|54s, 1690 I) Et hyl -
N-(2 oxo 4 (me,ylﬂliaKMmﬂeHg T 25

| gi g ’g ? o ;@' m@f lis'_phe!h?’z ethyl) L
erinJ yik etyl )-glyemate B 25

oxo -ﬂ/pyrm (Fammels €y %3gk1yem-mmyez=ﬂaﬂpyl) [err] yi el d 66%

of theoryn) €4ﬁrlr ?-92‘01-41’”” : pelepiiy ) thyl ..
e "vrw;‘%e"t“;‘éé;;%
1680- 1660, féfsmm 1 ceor(minaa lI]Iln ArB;= ;—mgn,z mylmy|-- fZ*et hyl). o)
Et hyl I\l-(ﬂe’%éoﬂ F‘” %‘j g }i'@p yci nate.. p. lerr]; yield:
61% of t OE& <O ‘:;,‘:51 Vi le 4
N-(§srr]-n- °C4 yRKO 737, Ry oﬂﬂﬁcn 3,%5&%&@1,@ &Fyl) - 35 mp
[err]; yuﬁlﬂhyﬂé%—oﬁutﬂrﬂeﬁ =n-butyl; Z=ethyl).

. 35 q) Ethyl vt r( % I(§7'E‘F)hat e. syr up"
yield: 10004 73$ ‘%dg?ﬁ f’ﬁa gr‘sﬁer:PEPr ﬁ*‘*gﬂ‘j}g i 3300, 2935 [ or ], 1750,
.1670 153{; sygtzaﬂof&ﬁg)afrgbuemﬂo}dda avy 3; [err] = 3-n- butyl - Z= et hyI)
a) N-(2-Oxo-1-pyrrolidineacetyl)-glycine. .. . )
29 g. (0.01 mole)" benzyl N—(Z-oxo- -pyrrolldmeaoetyl)-glycmate (compound:-}-
1.b) above). are-dissolved in 50-ml. acetic acid and hydrogenated. in' the presence of -

palladmm/carbon (Pd/C) at ambient- ‘temperature, under a hydrogen pressure of 4 kg. -
The: catalyst is filtered off, the filtrate is evaporated to dryness and the syrup obtained:-

: N

45 is triturated with anhydrous diethyl ether, a white powder being obtained; 2 g . Ne(2- o 45
: 0X0- -pyrrohdmeacetyl)-glycme are thus 1solated mp 149—150°C Yxeld 100%--
of .theory. - T . S
50 cala:lzat;d Tl Heov; N 140% : e 50
" found - : 47.6%; 6.21%; - 13.88%, oo

IR spectrum (in KBr) in cm—': 3345 (NH), 1710 (c0), 1675 (CO), 1620 (c0),
1512 (NH), 1220 (C-OH). " =

' N-(Z-oxo-l-pyrrolndmeacetyl) -sarcosine _is prepared in the same manner, mp R
- 55 178°C.; yield: 677, of theory (Formula IV: #=3; R, = methyl). o -
b) 2-[1 (2-Oxo-pyrrolidinio )-cyclopropauecarboxamtdo]-acetzc aczd o : o
“(Fotmiula I 235 Re+ Rg=ethylene). .
.~ A solution ‘ 3.5 g. sodium hydroxide in 80 ‘ml, water is added. to 2 soluu
204 g. (0.08 mole) ethyl 2-[1- (2—oxo-pyrrohdmo)-cyclopropanecarboxamldo]-acetate_... s
60 in-80' ml. methanol. The: resulting solunon is heated at 40°C. for 5:hours. The - - 60
méthanol is evaporated and the res:due xs taken up m waner ‘and acxd:ﬁed with’ gon-" o

-




2. Synthesis of acids of general fornula (1V). 40 a)

N- (2- Oxo- 1- pyrrolidineacetyl)-glycine.

40 2.9 g. (0.01 nole) benzyl N (2-oxo-1-pyrrolidineacetyl)-glycinate

(conpourd I.b) above) are dissolved in 50 ni. acetic acid and hydrogenated

in the presence of palladiunfcarbon (Pd/C) at anbient tenperature, under a@
l

hydrogen pressure of. 4 kg.. The catalyst is fil tered.off, the fi ltrate is
evaporated to dryness and the syrup obtained 45 . . is triturated with
anhydr ous di-et'hyl et her, a-white powder bej ng obt ai ned 2 g. N-(2- 45
oxo-1-pyrroli di heacet yl ) - gl yci-ne are thus 5888t ed:“mp 140

100% of theory. Analygiagd hgitﬁﬁdhﬂom( MidNo 25 )of POThe mixture is eﬁpdrﬁtd atdtyhcss afl
48.0% H 6:0% = N 14heOfbidue is recrystallised from water, 13 g. 2-{1- (2-oxo-pyrrohdmo)-cy E}End :
47. 6% 6.21%  caboemide)-weuqneid tbripgebiained risly: Py 1‘&}6?'}’) "3%35‘ 1710
(CO, 1675 (CO), 1620 460, 1512° (NH), . 1220 (.COH).. _
N ( 2- oxo-'1- pyrroI|d| ne; ﬂ‘,ﬂ() sarcosine is prepared in the sane -manner; 5
mp. 55 err] yi edlailated7 %@B3.14¥p0rH. 624 For Nul289%V: n=3; [err] =net hyI)
55 b) 2- [1\(*2‘ Oxo- pyr 1 & nb) - cyRP%pr op&Rdéar bolsfivdo] - acetic.acid.-
(Formula I'V: n= 3, [ Yo 01250001738 (B0S) 1659

hydr oxi de in 80 m-. lrr&r;/a er |S{’é§g§d?tég§@%&%§t3%n of- 20.4 ((0908 rrrc)t::(g);;n _
et hyl 2-[1-(2-oxo-pyrrolidi- no) cycl opro anecar boxam do] - acet ate 60 ' n
80 m . methandP. The: S‘EP uf mmm 5 w’%wjmeﬁj] for 5 hours. Thg
60 net hanol is evapdPadf; RO a’{ﬁ‘é ° ﬁ nup 1n water ‘and
acidified with con- 151 g (0 075 mole) ethyl N-(Z-oxo- -pyrrolidineacetyl)-glycinate afe, di@i)ve@l?

5 centrated hydrochlier3se. n&cm@hapd Zhef solutign isfsatgratedriyish m%@?@#‘%‘“@?ﬁ@“&?ed tg

dryness and thé resi ), € ‘@:‘?ﬁa ggi&ogk‘ﬁg%ﬁ’";fﬁm@ﬁgﬁg crystallises -

2-[1-(2-oxo0-pyrroli dﬁ&ﬁf (@-lafbﬂf-p [k w@@mﬁh&&rm

R

obtai ned (yield: 699 dfkheanr)xw mM7p-148% 1 | - Anal ysi s: o [err]

5 cal cul ated: C 53. 1400 H 6. 24% N 12. 39% f-ound '_ " B3, 20% © . 6.03% -
12.36% | R specty um ( ﬁ% & They 3460,. 3300, 2700- 2500, . 1735 (CO), | 20 '
1670 (CO, 164% (CcO, ‘Lgﬂl-f) 4;{;5 111065370, Naluﬁynt hesrs of Iact ans of
general formula (I). found . : - .48, 11%, 6497, - 21.24%.10 ‘a) : .

2- (2- Oxo- |- pyrrolidipeacet amd cetq N
all R symbols are h %)’Ed Yo m—“(%zﬁ W& ) 17()5?&8%yrmhdonep

N-(2- oxo= 1- pyrpol i dlryen%w z)z-(g o¥é>1-pik oﬁdzﬁéb&ta wzaii(rcamﬁdiﬂdaj rret hanol yg
The sol ution is sat ur a(Recmuls ¢Ih: ﬁh%#erbt:ty Of ammnl a about

hours), stirring _bel i 81 (% Ph ?f‘ffe‘?’% gt:"’After .
HEHR &gg Sy i

the 15 reaction m @Ga%ﬁedl Qnﬁ/aﬁﬂlﬁ eﬂte

resi due crystabbi SESTH]:Uteﬁ cged, after ﬁltratlon and washmg with diethyl ether. 9.9 g. .30
2- (2-oxo-1-pyrrolidi Nerabml-a mg:mmmrmmamm OPW@I @leldleU)% of
theory); m p. 147- [e‘?fr“]e“A}ra{’P —~106°C.
Anal sis: ]
CanN,O, (M.W. 255) N , S
- 35 calculated: C 56.51%; H 8.23%; N 1647 . . R
foond 56.66%,; - 8. 34%,; 16.36%, - :

IR spectrum (in KBr) in cm™: 3285 (NH), 1680 (CO lactam), 1670 and 1650
(CO amlde), 1550 (NH) _ . o

: c) N—Methyl—Z-( 2-oxo-l-pyrrotzdmeacetamzda )-acetamtde ( Campound C ) N
40 (Formula (I): n=3, R,=methyl). _
.31 g. (1 mole) methylamine are added to 1824 8. (0. 08 mole) ethyl N-(2-oxo-
-pyrrolld.meacetyl)-glycmate and the reaction mixture is kept at —20°C. for 8 hours,
while stirring. It is then evaporated. and the residue is recrystallised fromi absolute -
: o ethanol, 15.7 g.:N-methyl-2-(2-oxo0-1- pyrrohdmeacemmldo)-acetamde bemg obmmed- .
45 - (yield: 92% of theory),mp 139—140°C, -~ _ N 4

Analysis: L
C,H“N,O,, (M.W. 213)
calculated:  C 50.74%;  H 704%, N 19; 72% _ _
. foond :  50.80%;  7.10%;  19.60% o
50 IR spectrum (in KBr) in car: 3250 (NH), 1630 and 1660 (CO¥, 1550 (NH) _ 50

d) 2-(2-Oxo-1 —pyrrolzdmeacetamzdo )-N—phenylacetamtde ( Compound D).
(Formula (I): =3, R;=phenyl). -
23.3 g. (0.102 mole) ethyl N-(2-oxo-1-pyrrolidineacetyl)- -glycinate are mixed in
" a round bottomed flask with 51 ml. (0.51 mole) aniline and 10.5 ml. methanol. 0.39 g.
. .55 .7 . .(0.017 mole) Sodmm is added: portionwise to- thxs solutlon The temperature of the 55



20 [err] (MW 199)

20 calculated: C 48.24% H 6.53% N 21.10% found : 48. 11% 6. 49%
21.24% IR spectrum (in KBr) in [err]: 3360 and 3220 ([err], NH) 1703
(CO-pyrrolidone), 1668 and 1652 (CO ami de), 1565 (NH). 25 b)

N-n- But yl - 2- (2- oxo- | - pyrrol.idi.neacet ani do).- acet ani de. (Conpound B). -
(Formula (1): n =3y [err]=n- butyl) '9.12 g. -(0.04 nol.e). ethyl
(2- oxo- 1-pyrrolidi neacetyl.) - gl ycinate are heated for 12 hours under-:
_'rekl ux vvrth 7 7 g (‘0._1 rrol e-)l _ptyl ani ne. The reaction mxture is

ey _ e is washefl-with di et hyl
rmhq fdubdut m"

deotdet ®. dkdl@dhesﬁdjﬁlﬁkonipldudlf ati on ‘and -vvashr ng
for about_l7 hours. The methanol I8 then

@‘x‘q '*5 Seipis E’% -.hus obt ai ned
(i el doxtslr-mhdmda ¥ )-N?@lﬂa éing . obiRinddy $yiad: er] IVI w- 255) 35
cal cul éttftm)smk:z%—m H 8.23% N 16 47% - -i?' / °£ >
. 35 fougg - 56. 66% . 8.34% - - 16.. 36%IR spec -um(ln KBrQ ,n [err]
3285 (N cugggg),(co | actam),;” 1670 and 1650 (CO am de) 71550 ( NH).
N— Met hyl -@k@MxoCI Glpyr/or,ol-n dmw;aoetm.zsgo) .acetam de.. (Corrpound C) (For mul a
2%3f°“_‘l[:§r 9o 2465 (1 lm%i@rreth yl'anine aré addagd to 18.24 g.
(0 08 ‘%5%?2 ANED o 16985 1678 apd 1653 (ﬂ‘@)@ﬂﬁﬁte and the reaction
- mxture is kept a [er f(__r'.._-‘"'hours ~whi e stlrrrng i's then ..
' evaporalédN-MﬂW-ﬂhm-I-moHﬂMe&an miplakeedmiadh. fSomd ) Iu‘te et‘hanol 15.7
' N- et 2'8[12 ; éB{ '-bIRaetPhﬁeﬂbet ami. do%macet am de -bei ng obt ai ned 45
0° 1 o 315 & )(0-04 mgle) A ml. m echlondelsadded 15.
45, Anah;yﬁ letie chiSide] ThdVi o D E AT Ceymalidis f_&k 04% N©19: 72%
: found DCC dlssolvé(mgl)ﬂl;meth &Mfﬁe,mad&d&@ N ITaY: Ct r um (l n KBr)
gErehetFeac 6 aud £10, aﬂdlmfo IlH)mm:s at “ambient -

aci ound2®) (Forrrula
pita ?Mﬁf@ m&&

anmdmmonﬁdemrar&rﬁound bottorred flask

Tﬂé terrperature
539 817 -

n mxture is brought to about [err] rn order to disssol.ve the.
flux: heatlng |s t hen . nai-nt ai- ned for about 17

foda ‘_62535 R ¢ H5nv 150 -m . ‘anhydrous toluene are.
~“added. Trfmmpreel i tease} or m’%’%" %?’3 fed of f, “washed with d i ether and

recrystalllsed from absol ut &€ et hanol , 7.4 g.2- (2 5. o
0x0-.| - BB rspegtrine i(inckEBr) tim do}azmamwyl(me,tnm aess ab@um (@b§al ned (yl el d:

26.5% of s SN, 35T MRS (pheaplp, - 200-[err] .
. The followm Co; :
s describe o g mpoundso eua? fomhm (I) arealso Prepared in the manmer _3-5-
' - Compound F . B A
N-tsoprogyl-z-(z-oxo- o-pyxrolldm:acemmxdo)-acetamlde ' '
o goglpl:'?m?byleld 80/ oftheory (Formula L7=3Re= .sopmp;d) S
40 . 2—(a—eﬂ1yl-5,5-dnmethyl—2—oxo— -pyrrolndmeacetamxdo)-amm:de T 4
. m.p. 151°C.; yield: 95% of’ theory (FormulaI n=3; R,-R,;-S-methyt R,~, ethyl). ' o

D.

. Compound. H
| f;.‘,;"5’2555‘3'3“"“%a°‘°;o"’“'°:’“'“mm*d°>-amde , o
.. . 1€] 0. 2 o ) . .
45 . Ra—_n_mthyl) 3 Y A 0 theoty (Formula :. n=3; R,_R, 5-methyl,:' s
- a—ethyl-S,S-dlmethyl-Z—oxo- -pyrrohdmeacetamxdo -N- 10] lacetaxmde P
R gty % 50% of theory. (Formula 1: 7~ —’? Rxp— f?zy— 5-methyl; Ra—ethy!"; - |
50 Compound I ._ s
Co '2'(“‘m°t£‘3'1‘2‘°x°' 'PYrrohdmeaoetarme)-acetamxde S
~ m.p. 119°C,; yield: 85% of theory (Formulal n= 3 R, methyl) S
_ - Compound. K s
55 - f.j(“ﬁ‘;’?g"’“; d'%""h‘}mlfmmmldo)-acetamxde | SR U
: P i€ %, of thé F S : Coe T -
. chr[rizjzmd LY:_. 7e ory. (Formula I: »=3; R, ethyl) A 55 N
. 2‘0x0-pyrr0hdlno)-cyclopropanecarboxaml do] -a 1de S o e o
_ m.p. 180°C.; yield: 78%, of theory. (Formulal n=3; R3+R1, ethylene)
o Compotind M e o
- 60 - NN-dlmethyl-Z-(Z-oxo- -pytrohdmcaoetamxdo)-amﬂmde - I S 60 .




Anal ysis [err] cal cul at ed:

61. 12% 6.22%
(NH), 1690, 1670 and 1653
- e) 2-(N Methyl -2-oxo-1-
e) (Formula (1):n =3; [e

C61.14% H6.18% N 15.28% 10 f ound
15.30% I R spectrum (in KBr) in [err]: 3320
(CO, 1555 (NH), 750 and 692 (phenyl).

pyrrolidi neacet am do) - N phenyl acet am de. (corrpound
rr]=methyl; [err]= phenyl)..

solution of 3.8 g. (0.04 nole) anlllneln 40 m ., rrethylene Ch|0l’|deIS

added 15to . a suspen5|on

of 8.6 g. (0.04 mole) -
N- (2- oxo- 1- pyr oli d| neacet‘yl) sarcosine i ..:o rret.hyl en.e chl ori de Th_e _ _

reaction th" '

in 20 m .  methyl en@m‘.rlllb’ﬂ,diﬂd wiéomﬂd:e;d (Eh“mmwt 9= 3; &,r:rm;r:mgmy:;; Trai nt al ned

for 2 hours at at
anbi ent 20 - q‘?jﬁ
off and 6 ni. 5acet Compouild

0 and err -and. then for 18 hours at
’%.eld rﬁF m&, ?ﬁor"%g, is then filteréd
t

o e S hi ch i.s evaporat.gd

U N -mhyd-2+( élsmdlwa @-I-mmme tam:dej-ktydamﬂeet ate, insoluble ~ - -
?rgt?rer/m(agls | ?;J \eﬁgx@ gelaf ; yields 6174 %frthfef)’o@ﬁ""%ﬂ’ﬂ rhé; h-rli.;r%meeh}'l)s evaporated to .

dryness. A Syrup i g

S Wmeﬁ,hmoﬁ xﬁﬁlea\éa&,h LUEOE, i norder to

crystallise 4. Si Imlﬁasm) yiém 10hY &Ko apaJLﬁ eR Sgdnggl uent: o
rre%lhanoll 25 _ Cefm’mleorm 1: v/v . The roduct |s flltered off _

th . dieth ts}gr‘ma lde
\évafrl\ll-e(rjrethyl 2I gxoyg,n Mk%jgg % °?f?’ dh’én?ﬁl%ﬁé’f‘éﬁ’ﬂ)de t hus ber ng
obt ai ned (yié$d: 8Z-O(Q-Oio-t-ﬁ&ﬁrt!h)eacemnﬂo)-M&nflﬁ:&t&ﬂude Anal ysis: [err] (MW 28§9)

30 ~cal cul at emP (1,956

599 5360 €. tea% (Furiulh, T5493; R, = phenyl).

30 found. 624, 4-p i%g%o 4°oIR ectrum (in KBr) |n[err]
3320 and: 3300 ( NH). m% hﬁ%’é DR(__NI-QISmyf? and 692

(phenyl).” Th0df ol | Comgogn zbm' ounds of general for

in the manner 35 2'(5‘1“@

35 Conpound F'N—i'sg}ﬂ;’
[err]; yiiel'd 80% ai(2
40 C

re aI SO preparQ@I
olidincacetamido)-acetamide.

2“1(125 % theory (Forgula J; heéc'ét-‘afrﬁ“‘l!’%ﬂl acetani de. . m p.
ﬁ&nylﬂligﬁm{naogmg@gmdngy] =i sopr opyl ). Oorrpound G

- mp. 174°C.; yield: 859, of theory (Formulal n=3; Ry = phenyl).

2-([err]-et hyI 5& 0- 1 - rroI I di neacet am do).- acet ani de. 40
m g[ [e]rr] yi eI d ug%% 5E(§ ﬁ?ﬁﬁm )-a(f?'ﬂ?!de.[ err]=[err] 5 met hyl; -

[err] =et hy])

2-([err],5, 530r|rre3-lﬁ <bidtyks3coxot 1-pyprolidinedcetimida)caétamiitie] 0) - acetam de. mp. [ersp;
yield: 80% of thegm;? ,gs‘qrelﬁr%pfthqws(l’omlj =5 Ri=bbund).hy| ;45

[err] = methyl).

2-(3-n-butyl-2-oxo-1-pyrrolidineacetamido)-acetamide.

45 Conpound m.p. 152°C.; yield: 75%, of theory. (Formula I: n=3; R, = 3-w-butyl). - .'
2- ([em)] et h9$ 5, 5cmp7mdhyfl-2 ox/o 1- r;}/'r(rol i di neacet am do N—propyl acet angsle

mp. [err]; ylel "?m

5- et hyl ; [err]—et

(2 de) ide. 3: = ] =
?E ]CIGH}%E?%%TO of thgtfy. (Fortleeutl,:go ﬁﬁ 3i uﬁdf t‘rg:t-]butyl) Lerr

50 2- ([err] met hy | PiirmeitslogicalDpeste®) 1 di neacet am do) - acet am de. [err]

0
yi el d: 85A)of t heor recgﬁ

r ofithey campoumds=Brepefrealr a‘b}wenhird’lydeh tested pharmacologxcally,

sults obtained being given below ) | .40 '_ :

L Actton on. mniémic processes o C T '
#A) The action on' mnemic . proeesses is' first shown by the ablhty of the compounds_
© to improve & type of mémory retention. in rats.. The principle of the active avoidance -
. . test (see ‘M. Greindl' and S. Preat, Arch. Int. Pharmacodyn.. ‘Therap., 223, (1), =
- 45 - - 168-==171/1976) - developed .in our laboratoties and: used for this. purpose may be .. 45 .-
. described as follows: the reaction of withdrawal of a rav’s paw when subjected to - - _
' © o an mcreasmg and measured pressure is observed. The pressure at which ‘the withdrawal :
. reaction takes place is called the reaction threshold. This. threshold is expressed: by . .
“the number ' of graduations of -thé ‘scale of the apparatus ‘uséd’ (Analgesy ‘meter Ugo
50 ' Basile, Mllan) and thus corresponds to. ‘the ‘minimum pressure which brings about- 50

vwithdrawal -

when apphed 10 the ammals paw. It.is read dlrectly from the scale of - -

the apparatus used. :
- 'When tested 24 hours later, the conttol animials show no apparent retentlon of -
_ the previous test; avoidance takes place at a stimulation intensity comparable to. that '
55 -applied the day before.: Inversely, animals treated withi a- substance having a positive 55.
; " effect .on the ‘mmnemic processes (for example, piracetam) show a significant. degree of
retention: the stimulus at which the rats react by a reflex of avoidance is statistically
* lower than that of the control animals. A minimum of 20 rats are used Jper test (10

treated rats

and 10 control rats) and the active dose is defined as the mtmmum dose

- -60 which reduces the stimulus to below 11 graduations. 60
S Subcutaneous administration of compounds of general formula (I), namely, com-

pounds A, G, H, I, J K L, N, 0, P, Q R, V, W, give, under these conditions,
_the effects mdtcated m Table I below, thxs Table I showing that, in tl'ns test, these .



m p.

Compound K 2-([err]-ethyl-2 -oxo-I-pyrrolidi neacetam do)-acetam de. 55
[err]; yield: 70% of theory. (Formula I: n=3; [err]=ethyl).
55 Corrpound L 2-[1-(2-0xo-pyrrolidino)-cycl opropanecarboxam do] -acetam de.

mp. [err]; yield: 78%of t heory. (Forrrula l: n=3; [err] +[err] ethylene)
~Conpound M 60 _ ;
" N, N-di net hyl - 2- (2 ox0<l - pyrrol | d| neacet am do) acetamde. . 7
539, 817 . . 7 mp. [err]; yield:. 40%
D/t heory. (Forrrula . n=3; [ergglg[err] methyl). Conmpound N T
=( & net byl -2-0xa-1-pyrrolidi nb L do)-a " .yi e["d; 40%

~of t heorcympo(nEB l’amﬂxlﬁbti an Ek:tﬁﬁj whier i’s]sapiﬁdrhyltl)at oﬁplraceta:ﬁ:c:h@mimd @]

5 N wigithtpp|mnBmi¢ Ioressed iy Well knoywno - 1- pyr_rol | d| neacet am ‘do)-acetami de. m p.
[err] yield: 61% of theory. (F%FEMI' ' Terr] [err] =methyl). Conpound
PN, N di et hyl - 2- ( N- met Ryl - 2- oxo- pyrrol ] d| neacet am do) acet am de 10
mp. . [err]; yield 10%of theory (Farmila l:.nz3c
[err] [err] [er]r:n}mpnetdh | )\ctwe dosé mg/kg - A]z@"@nt)m Q: . »-./
2-met hyl - 2- ( 2- pxe==—pyrrotdineacetando) sl armae;: . . [:_'err]_-.; .y.l e|73d_: 50%
of theory. (Fojmula T: in=3; err ] =net hyI) @orrpound R 15 % TR
2-(2-oxo-I-pyrygoligine cet amod_g) 2- pheny| ageg2ani de. | - g
15 mp. . [err]; yield: 33% of theory. -(Forrrula R [err]— phenyl)
Conpound -S 2- ( 2- ox¥- 4- phenyl a0100|’é§/rrol d| ne%‘l?ﬂhm do} - acet am de. mp. [err]
_y| el d: 90% of theO{y (For rrulsa,)4 | [e(; 63 —4 phenyl ) Corrpoungl0
-2 (5- met hyI dxo-§- pyrrol i dlmnacet am do) ao(ut am de._' m p.- [_err-]; yield: 33%
of theory. - (For mula I': |n= 3; [err]= 5 nmet h%eg nmppund.-U - -

2- (2- oxo- [ err]{pheRyl.- 1} pyrr ot34di neacet am ) - acet ani de. 25 “mp..
[err]; vyield: ES%Bf_th ory. {4zermul al omf"i [err —phenyl) _
25 Corrpo_und V 3- (hexyhydr o- 2- oxo- | H azepr ne-1 - acet & do) - acet am de mop.
[err]; yield: 0% of theory. xBornul af |: no:B) Conppund. W 30 ' '
2-([err]-n-butyl -2:oxo-}-pyrrolidineafetan. o) acet: am de. .~ '
.30 mp. [err]; lyiePd: 70% of 2cﬁeory Forn?!a l: n= [err]— n- butyl)
- Conmpound X 2- (C- n-utyl} 2- oxoz;r pyrro idi n@apet am da) acet am de. mp. °
[err]; yield: 15%of theory. (Forrrul a _I . n=3;. [err] =3- n- but yl) .
e : Q 213 - 001 e
R 295 'o_.ot_'
v a2 27 o C001
w - _2.-55. 001 -
P'itacet_am' 3.50 o 0_.025 '
-B) The action on. mnemic processes is also shown by the reductton of the spmal-"':‘:'

5 fixation time, a test which has been described in literature (see C. Giurgea and F.. . 5
Mouravieff-LeSuisse, Arch. Int. Pharmacodyn. 191, 2, 279/1971) as"an elementary. . :
model-and ‘which- provldes pharmacologtcal reactmty in. good correlation with clinical -
phystopathology “In"the rat, after unilateral section of the cerebellum, there is- a .

- postural asymmétry of the hind ‘paws. This’ asymmetry may permst, even after spmali__: e
10 - . section, if the animal has passed a suﬁ'tctent period of time: in this position. This time, 10
which is called the spmal hxanon time,. 1s 45 mnutes under the expenmental condtttonsi L '
. applied here. -+ - L
: On'the other hand; if spmal section is performed before the exptry of thts penodf_ N
_ - of time, for exapiple 35 minutes after the onset of the asymmetry, the latter: dtsappears B

15 =~ No ammal treated withi‘placebos retains the’ asymmetry under. these conditions.. . 15

' * Inversely, aty -product’ which allows ‘the  rats: to. retain the - asymmetry (thus '
eﬁectmg spinal hxatton) when the spmal section is performed after 35 mxnutes, ‘is '

_ considered to be active.* .
' ‘Intraperitoneal - adtmmstratlon of - compound A gives rtse to the effects descrtbed_..' o
20~ in Table IL By “number of animals” is to bé umderstood the number of animals 20

which responded ‘positively to the test, in relatlon to the number of. ammals tested at...
_ the tndtcated dose ' _ B S e



35 Compound Y

35 N-tert-butyl-2-(2-o0xo0-1-pyrrolidineacetam do)-acetam de. mp. 149-[err];
yield: 25%aof theory (Formila 1~ n =3; [err]= tert-butyl). Pharnacologlcal
results. Certain of t he conpounds prepared above have been tested
pharnacologrcally, 40 the results obtained-being given bel ow

40 1. Action on mmeni ¢ processes: “A) The action.on mmenic:processes is
first shown by the ablllty of the conpounds to inprove a type of menory
retention in-rats. The prrncrple of the actrve avoi dance test (see M

Geindl and S. Brdat Arch |nt - Phar m::cac}vﬁr% ey ap. 7?3 (1) 45 9
168- 171/ 1976) devel oped in.our |aboratori ‘eSABDH 11used for this purpose may
be 45 descri bed as fol | ows: the reaction of w thdrawal . of a rat S paw

when SUb] ected to ap—tnet N allu e €SS et-vet—Fh
pressure at which th °'W°t"ﬁdr Qg‘f rg%Fc"t“io’}gh t§f<y§ dﬁfeafE'E’sz Ig‘a’liFe?f“Pﬂ‘éls
reaction thieshol d. [Thig thrleshol g4 S expressedolys t he rjunber 3pf
graduati ons\of. t he kcale of |the-apparatus used (Anal gesy nmeter Ugo 50
Basile, Mlam and {hus corresporiﬂ@ to the ‘m ni. mrm' presSure WHiTh br| gs . .
about 50 V\Ii"t_hdl‘aWi'E‘Wi; Yerr—gppt to~tire—pmr et s paw—{t—Ts TEE d—drriect |y
fromthe scale of the"4Bpardtus Eged When| t est 8¢ 24 hodr s Iaté?' - the
control animals show g, ap ar

I % 1}ent| on of the previ ous test; -avol dance -
takes place at a sti muf ZE*HH T ni%n€fty conparabl-e to that .55 appl i ed
the day before. Invense,logémoaagamalaggrtsf,@,atﬁdep.yp.;xh@,esubstance having a - < .
positive ‘55 effect on ltrmcum mmt@g wes%éshrvbmtye«amwe byplrccacenah)heshow :

a significant egree‘“ﬁ 12 Fﬂe“ i by
a reflex of av dancae,egl em°,'ﬁla£ CI‘lf“d,pegﬁ‘%l"at?"gzﬁ;rm j@ﬁh‘:i?h 1 S ‘seﬁﬂnﬁ

animals. A mni mum odom adp8sblé\bfEprotectifly the bratneduking - this mlofrr@p&xaadadmio
control rats) and t h@wmeltﬁghe cet@ppendssﬁrqje#mmsde(hm Eﬂq@tsrrltfripm?qlg@s@uﬁmefm

whi ch reduces e st m n ontro group of mice are given

60 Subcut aneoufsohadm Eﬁrﬁ? L salt so tlon b%t‘tlr'reg(gacst’:;a :&?@9&,53 also Iztl oped m 10
com pounds A, G H,codiyn. :ﬁherdﬁ,,ﬂ,l 4%,—53/19 R, gr ve under these

conditions, the effect sTﬂ‘irmmle@muwﬂmﬁm Qf ¢°mb@|ndm>f semrsl toebyiiac (1), okrosly, ng
that, in thl s test, E"Pf@gté s ,F8G,H LK L,gwetheresultsshownm'l‘ablelll

(N_'“

1,539, 817 ' 8 conpounds al'l exhi bit an
actrvrty which is superior to that of prracetan1 the action of which on
memni ¢ processes is well known: - TABLE | ‘conpound Active dose ny/ kg
Active dose nM kg A ' '040. - - 0.002 G

0.51 : 0.002 H- - - BT 0. 0024 0.00001 |

5.94 . 0.02J3 - . 0,21 _ - 0.001 K

4.54 o . 0.02 L oo 0023 0.001 N

2.13 L - 60010 . - 22270 -0.01



P 2.41 0.01 Q 2.13 0.01 R
2.75 0.01 Vv 2.27 0.01 W
- 2.55 0.01 Piracetam 3.50 0.025 B) The action_on
meni ¢ processes is -al so shown by the reduction of the spinal 5 .-
~fixation tine, a test which has been described in literature (see. C :
"Gurgea and F. - 5 Miuravieff-LeSuisse, Arch. Int. Phar macodyn. 1191, 2«:?;-
' ..'279/ 1971) as. an el enentary rodel’ and whi-.ch provi des phar macol ogi cal - 7
Jeactivity in good correlation with clinical physiopathology. In the- rat
hf : ateral section of Wf&phaﬂumthere L.S_a.post urlﬂl asyrrrretry of
the hi nd paws. This asymTetrsrABBBnperS| st, even after spi nal 10 .
section, if the ani rral ‘has passed a sufficient - period of time: in thl-s
posi.tion. -Thipg— - eh—-srept-ted—the—aptapl  fi xat | on-time, is!45
m nut es under the exp I rren al ordieRoBies LI %Y | her &.'On 't he ot her hand,
i-f spinal section i's pepir hedh, _oq\gm;aﬁe ¥ty Of this period of 1i e,
. for exanple ' ' : /mretry, the latfey
~di sappears.- 1 : -th—pldcebos retains ffe
asynmmet ry -under Qhese céhdi §i-9Rd %, any -product. which af l'ows
the rats to retaén_'t_:h ' a§¥mlre:'r0¥)_(th%§ueff =ct1/1r%g $pi nal “fi Xat i on) when the
) erforned{after {35 mnutgs; is _on5|deredto be active.
Intraper| t ongal i 'stsat IHO(l)mi) corggoandj Algl'-ove' riseto the effects
i {“nunber. . bf ~ani mal.s”" .i's t-o be under. stood
24 ,ZQ%IChV&pmd@fﬂopo|t|vely to the test, in
. reI atlon to the . ob cafi gl It es ‘ag. hpg ind "9
9 1,539, 817. T) ¢ f 56 'n@&bﬁjAct%fgdej dose rrg/ Act__.J ve dose- rrt\/lkg
Nurrber of anifrals A L2554 (0.1). §. 4 ¢/10: :

3/7 20.0 R s

0.2 g H e _ _ ";geaﬁleq __'a' !

agai nst aggreSS| ons o" e hy@opi _-j tyd)@g P otl_eg,tln agal nst aggreSS| ons of
t he.. hypOX|c tiype i s shown. by the | ¢thality.induced by a
curariser, the duratign3sf act®®n jof (M c é i #/hoft; namely 5

“oxydi pent oni Im chl orl"e evatonal) . /@L th --Eﬂsef ‘used,“thi's curari ser
brings about ] 5 a respiratofy" dépr: &' V\_hiél",' i turn, brings about.a

‘hypoxi hyper ca pnuc syndr ggre. | Axcsnpoungtye appbliggeof  pr ot ecti ng the brain
during this _r| ef pertod of | pOXI_a ensure$ survi ¥yal. The .conpounds are
---;---,'adm' nisteredjto groupgd & 10 fon®/Hour | bdfHr elt he injection of the
eurariser;’ in lf)aral Rel 3tet H cnt7r g-:' oypyeef 10 mice are given 10
" physi ol ogi calf salt sol ut| on: bse fore the cur: ariser. This test has al so been
devel oped in} 1@ our- lalmra_ O(OLBS tthw piinciple of this test, S
Levis et al., }Aeh H——Phed .Wsy 1, 46-54/ 1953) .
2/10

110

6 /10

'I‘herefove, the eompounds tested possm, for an equal dose, 2 far gneai:er acuvny
than :piracetam. : . ,
© ML Cardiac -activity. oL
5 - ‘We have also observed that the compounds of general formula (I) poss_ess a -5
. - significant:cardiac activity. This has been-shown by the method employing the papillary . .
muscle isolated from the 'rabbit heart, according to-the-method of H. G. Schoepke and -
F.E. Shldeman,J -Phatmacol. Exptl. Therap. 133, 171/1961. .
A The- reactmty -of -various’ compounds of general formula (I) after each expenment._' L e
10 is checked against theophylline. Table IV gives some of the results observed, expressed 10
T -asa: peroenmge ma'ease of the tension measured: _ . s



I ntraperitoneal adm nistration of conpounds of general forrmula (1), nanely,
products A, B, F, G H I, J, K L, give the results shown in Table I1I:

1, 539, 817. 10 TABLE 111 Proportion_of
survivors Dose Dose Ani mal s Control Product ng/ kg mM kg -
treated ~ Animals A 64 (.0. 32) . 7110 1/10 B ' \
2.6 (0..01): - . 6110 1/10 8.2 - . (0.032). 8/ 10 - 1/10 F (;éi

24 (0.1y © °4/10 0/10G - -+ .. 26 (0.01) - - 4/10
1/10 25.5 (0.1 . 6/10 ~ 1/10H - 2.4  (0.01) 6/ 101
2/10 24 (0. 1)1 10/10Q - 1/10 | LS39RY  .(0.1) - 5/10 -1
1/10 95 - :(0.32) - .8/10 - 1/10 FppLpgy 217 ;. 0(0.1y U7 6/10
1/ 10 68 (0.32) 10/10 . 1/10 K- T 23 (0.01) -
7/10 1/10 L ~ 23 = [=0-1)—r——8/10 .. 2710 Diracetam 45
(0.32) - 1/10 0/ 10Cquppund. {( Pogy (ug/ml) - |4Rasglts (W2 10~ 454

(3.2) - 810 . 1/ 1¢ Thgrefory; -tn%bcén-pu misT1ESted posses, for an
equal dose';«,h__a._far'- ‘greater agtivity thgn pitacetam{ I'l|"" Cardi ac activity. 5 .
W have al so-observed that {he wonpourids ofggenerdl fororul & (1) possess a

5 significant cardiac activ{ty. This has been shoyn by the jnet hod enpl oyi ng
the papillary nuscle isolatkd ffomthd rabB® heart, attording to '

the-nmethod of H G Schoepkk ang F. EJ Shidgman, J. Phgy macpl. Expd.
Therap. 133, '171/1961.. The jeactivityjof various qonpounds jof general
formula (1) after -each expefinmeht 10 ] 18 checKed aggi nsft theophyll.ine.
Table |1V gives sore of the -Tauhtf,ub;cﬁv" ——expfgsset—38-as a percentage
increase of the tension neakUr@EyHine 17  ]ﬂm§j'? oo 1
Dose (00/ M) Rapu o e S showsd i ek g5 v o SR ot
10 - 10 K The tested Comdgmmd havé @Qemarkably dow toxicity. Fble ¥ gies the. toxicities,
s after ftravenous administration, of some of the compounds of the present -invention:

[Pronet ] ——

[T e

B
F

K fgff[ .@;257j. e ses 4
H ] 7 §>3$ff‘f¥f§ :$[74ig§?7;a;  ;
. 3 I D

SRS TR R

V. Posology and administration. e : S
- . The compounds of .general formula (I) can be administered per os in the form
-+ . of solid or liquid compositions containing conventional excipients, for example, in the _
" 10. form of tablets, pills, sugar-coated pills, gelatine capsulés, solutions or syrups, or 10
©.in_the form of suppositories for rectal administration or in the form of injectable '
_ solutions or suspensions. Compositions for parenteral administration include the known
- forms of this type of administration, for example, aqueous or oily solutions, suspen-
sions or emulsions. S S - s T
15 .. The posology is-between 20 and 2000 mg. of active compound per day, obviously = 15
T with: variations depending tpon the wejght and conditions of the subject. to be. treated ° '
and-a]l;o.depend;ng,uppn the mode of administration. T e
-~ By way of example, a. tablet composition containing a compound of general
formula (T) is as follows: PosTEOn Containing potne ot &

20 . . Compound A - © 400mg. 20
Co .. stacch . - 6lmg. - o '
. -polyvinyl-pyrrolidone - -8.mg. | -
" tale . - 26.mg.
magnesium stearate 5mg.



M 10 10 X 100 24

Theophyl | i ne 100 38 In addition, product H showed,
_inthe same test, a protective action against anoxia. IV. Toxicity. The

tested _conpound have a remarkably low toxicity. Table V gives the
toxicities, after intravenous adm.nistration, of sonme of the conpounds of

%f M el sy T e
. * > :

3 . ;
¥Pha2K > 25 - " 15398lBgg g - >31 . 12 5 747G
78 WHATWECLAMMESA| -~ ..~ +>2.5% .>743*%

i ntraperi tDNeabstbidd Lackands piahd goperal iormidysol ogy and admi ni stration.. The
~conpounds of general. fornula (l).can be adm-.nistered per os in the form of
solid or liquid conpositirpQdCedqt ai-ni ng conventional excipients, for
exanmple, in the 10 -+ f % N Qb ets, pillsy ‘sugar-coated pills, °
‘gel ati ne. capsul es, .sol uti n’ss_‘-o_r' symsps,. org 10 in the form of -a_/ -
suppositories for rectal -'ag)_r;hnggm-_d;t"i;a@swd& in tthe formof ‘injectable -
sol utions -or suspensi ons. nposik.ions for’ parenteral adm nist rsat i on’,

i nclude the known forns of t®ss tipe of adm nistration,for  exanple,

- aqueous ‘or oi Iyﬁzgllhutgl&onsatsﬁggg‘n _§lb8‘nsy Ei enul.si o ﬁﬂi}ﬁe . . The-
posol ogywhirsin | | » X 00 BTy . ﬁf‘?fp iBst day, obviously
15 % th §e t;r‘;&'l’rs:% &mwmﬁﬁﬁ{%%hﬂr}%ﬁaﬂcﬁﬂ&ﬁlﬁms of - the subj ect
‘to be trgals ﬁﬁ%’ al .so dependi-nhg upon the node. of -adm nistration. By way of
exanpl e, a2i al2-Oko-Lpyrmiidindatemmmidopacetriniden ':_'a_"'lc'drr'fJOUnd of general formula (1)
s 45 ol quiteBai ol i lamd b, Coround A 400y

201Gt ar ch -4 Mmoo o) i@l | done . 8 My, talc
26ng.  magnes -_.@;&ﬁ@éﬁﬁ&l@-'oxo—l—pynd.. ineetamido)-bgktamide. .. . . e
1, 539, 817 - .7.. 2-(a-Ethyl-5,5-dimethyl-2-oxo-1-pyrrolidineacetamido)-N-y-propyigestaspie-ci Al M | S: - 1.

el )"_mm?‘a [err] wherein-[err] and.

N- subst it utded- :oqfl-nvql@h. jSiicis PE | |
[ef1], whi Gy By rIEed Pero ity chlopbdnt-GieRimiddiaerdinide. Ny dr ogenlat ons, "al ky!
radi cal s coif 2i(N:M@hyl-p-okel-dyrolidileacamido)racemidpheny! radicals; [err] is a
hydr ogen atian2-(2-Oke}-pyrrotidiveadetami :

~pyrrotidiveapetamido W Nophenyheegtamidg: m an. et hyl'ene or trinet hylene
" ragj cal - 13. 2-(N-Methyl-2-0zo-1-pyrrolidifieacetatiido ) - ‘th%“%de-; y y
' gb ! 14. N,N-Dimeth; 1424(2-oxo-1-pyrrohdmeacetam1do)-.acetaml_de. : :
17. N,N-Dimethyi-2-(N-methyl-2-0xo-1-pyrrolidi

f -- 1020*F [ L . g 723 J SN 2 6 i .. S

ethyl yr! acetamido)-ace . 20 -

. 15. N.-Methyl'-Z:(~ggoxqivll?y21'rolld1i1eacegaxp1_d0_ ))-acetami d;-_a- g -
- N-Met Ey et =2-0%0-1- hdmeaoetamldo‘ 'Cetaml.de_. T -
16. N-Methyl-2-(N-methyl-2-oxo-1-pyrr ctasnido)-acctamide. : ) .

' - 18. _2-'-Methyl-—_2_'-_(2-:oxo--1-'py:rrolidi.neacemmido)-aoetan31de.- o -
25 19, '2-(ZAon:l—pyrrolidineacgta_m}do)'-_:2_-;ph_enylace1:am:_u_ie. IR B 25 T
' 20. L(Z—on§44phenyl-.1-'pyrrol§d!neacetm_n}do)-acetam;de. : :
© 21. 2-(5-Methyl-2-oxo-1-pyrrolidineacetamido)-acetamide.
22, 2-(}Oxd-a#phenyl-l-pyrrolldp;enqetamdo_)-acetan_l_lde: . |
- 23, 2-(Hexahyd:q-zzoxo,-l_H-az__eplpe-lfac_;eqm;do)-a_cctgmde. _ . o
30 - 24, 2-(a—"nsBu;yl-Zéuo-lépynol{dl.neacet;am!do)-acemm_dc. S _ 30
' 25. 2-(3-n-Butyl-2-o0x0-1-pyrrolidineacetamido)-acetamide. _

26. N-tert.-Buityl-2-(2-0xo0-1-pyrrolidin cetanudo)-aoetamlde . .
- 27. A ;:does:%r"t}se r'preparaﬁiqn of N-substituted lactams according to claim 1,-. o
‘which comprises condensing, in an inert medium in the preseénce of ‘a coupling agent, -
35  alactam-N-acetic acid of the general formula:— Do IR . 35

O mgGeam . o

aminoacid of the general formula:— e

wherem RI,Rz, R, and Rshave the same 'n'ie'anfngs' as in claim -i-,,with- an esterofan

. . E . . . e : : . . . : . . . ‘ - -. 40
40 wherein R, and R, have the same meanings as in claim 1 and Z is an alkyl r_a_d_;gal . -
containifig up to 4 carbon atofs or a benzyl ridical, and reacting the resulting ester
of the general formula:— . . e e - . -

o - A - . A e



and nis 3,4 or 5 2. 2-(2-Oxo-1-pyrrolidineacetam do)-acetam de. 3.

N- n- But yl - 2- (2 oxo-|-pyrrolidineacetam do)-acetam de. 10 4,

N- | sopropyl=2-(2-0x0-l-pyrrolidineacetanido)-acetamide 5

err]= Et hyI 5, 5-di met hyI 2-oxo-1-pyrroli di neacet am do) - acet am de. 10
([err],5,5-Trinethyl -2-oxo-1-pyrrolidineacet ani do) - acet ami de. 7.
»

err]-Et hyI 5, 5-di ret hyl - 2- oxo- 1- pyrrol i di neacet mﬂ “In | acet any”
8. 2-(Methyl -2-oxo-I - pyrrolidi neacet ani do). "ac’etmm I" Imﬂm
err]-Et hyl - 2- oxo- I - pyr Tolidineacet am do) - acet am’de ¢ . 3

s
[
2-
[

e.

I

(

(

([er

[1(20(0_. ) _opropa = : a]: de

5 11. 2- (N-l\/ethyl 2 0X0- 17 p‘yrrolldl nea ng%)' acetam de 12
2- -aCce -

(2-Oxo-1-pyrroli di neacét am do) - N~ ph :

(N- Methyl - 2- oxo- 1- pyrrol i di neacet ani éro) pha,nyl acet am de. 20

14. N, N-Di et hyl=2-(2- oxolpyrrolldln Laglhd%@&gtamde

20 15. N I\/bt hyl - 2- (2-oxo-| - pyrroli di neaceqzam do)-acet am de. 16.

N- Met hyl - N- et hyl - 2- oxo- I - pyrrolidi neac&t ani éz ) acet ani de. 17

N, N- Di net: h ~ 2- ( \- Renrkly |R,2RQXR; R, B[ R |ahdiZNRAE @eosine @eantige b Bote with
2- Met hyl - 2- ( 2- oxo- hmgmrw@dnﬁe&@ath}mbeﬂHmMewhew R, and R; h4ve.the

2-(2- &ol-pyrrohéﬂ"ﬁ%ﬁ@lgé T
25 20. 2-(2-Oko- 4- mnem “’“m {%&é’ﬁ‘\é“ aﬂ“’%@%‘“ﬁ% SRR g e,
2- (5- Met hyl -2- 0X0- la14eprIOhdetid REMIE e gl Fyrmalaet-am de. 22 '

2- (2- Oxo-[err]-phenyl -1-pyrrolidineacetam do)-acet am de. 23. : '

2- (Hexahydr o- 2- oxo- | H azepi ne-1-acet am'd f“d‘t’eta i de: 30 . 24, -

2- ([err] n--Butyl - 2- oxo- 1- pyrrol i di neacegptfiMloy~acet am de. .

30 25. 2-(3-n-Butyl-2-oxo-I|-pyrrolidi neacetéalm dg) acet ami de. 26. -
N-tert.-Butyl-2-(2-0oxo-I-pyrrolidineacet Pmdoc) acetam de. 27. A process for-
the preparation of Nsubstituted |actans adtaordlngto claimi1, which . - -
conpri ses condensi hg,. in an |nert rredl umin the. presence -of a coupling

agent, a | & 'ng?gﬂ ‘B?”Pﬁé“ﬁ'@%i‘sd‘l’ clpigy 1\piith an ester of an ~ - m
35 V\/nereln é?r] ang err°f Ple same neanings as in claimi1, with an

ester of an am noacid of the general fRrmeka: - [err] 40 . wherein [err] -
and [err] have the same nmeanings as inlcldiml and Z is an alkyl radical

40 containing up to 4 carbon atons or %‘ﬁ@rﬁ?ﬁoq'adl cal, and reacting-the
resul ting ester of yiienGENRA M, MRl Naie mearingh 8 ] ABQrAA 7 & @ byiaaka? have -
t he sanme neani ngs a&mﬁm\/m 1o/ tolrban itoxhsro}gelbemy]mpdiundnd)fcodvhﬁng;ﬂmecsalhng ormula -
[err], wherein [er eferahide geaerpliformplge—t he sane nmeanings as in claiml. 5 =~
28. A process for the preparation of su?st tut ed l'actanms accordi ng to

2-
6.
2-
d
2-
2-
1
2-
2-

claim1l, 5 whi ch conprises condensing, pnert nmediumin the pr esenc'e‘ _
of a coupl i nglqs agent, a Iact amN—acet| CR the general formla: - [err; o
AR Ra—c-co N= cu -co6z
Rs Ry .
whcrem Ry, Ry Ry, R, R, R, and Z have the same meamngs as above, mto the- '

~o . corresponding acid of the general formula —

Rl ;e(cv
Rs—c-co N-cu-cooz
R.s : RJ'-'

o wherein R,, R,, R,, R,,, R, and Rs have the same meamngs as above, and condensmg, S
20 in the presence of a couplmg agent, the resulting acid with a nitrogen compound of 20
: : ctlI;e geileral formula HNR Ry whcrcm R and R, _have the same meanmgs as in
. 29. A process accordmg to claim 28, whcrem the ¢ conversion of thc ester inito the_'
acid is camed out by ‘ydrolysis wnth a dllute aqueous alcoholic solutxon of sodmm :
. .25 hydroxide. .98
R 30. A process according to claxm 28, wherein the conversion of a benzyl ester into
the acid is carried out by catalytic: hydrogenation by means of palladium/carbon. :
_ 31. A process for the preparation of N-substituted lactams according to claim 1,
substantially as hereinbefore described and exemplified. T
30 32. N-Substituted lactams according to clalm 1, whenever prepared by the proccss 30
according to any of claims 27 to 31. . I



wherein [err] and [err] have the sane neanings as in claiml1l, wth an ester
of an 10 am noacid of the general formnula:-
10 [errl wherein [err] and [err] have the sane neanings as in claimi and Z

is an al 'ng up to 4 car bon atonms or a benzyl radi cal

and conv resul ting est er-of the general fornmula:- 15 .. ¢
Q) 1 ] @ﬂ ﬂiiqwl!u”m’I 15 wherein [err].-and Z have the
e nea N8 t 0 “t hé correspondr ng acid of the’'general
myla: - [err] vvhe ein [err] an“_;9 .'r,] have t he sarre ireani ngs gs above,
SHee— -G-OHH- agent - --eresultrng

’i’i”‘ : T A€ y . :
;acid with ﬁ3 tlf PFU m!lonff con@ﬁsmﬁml eroe«ra*np&tmdmcbﬂmgmr] wher ei n
[err] and i fin g 1 §§H‘E’?¥é’ﬂﬁi’ﬁb‘@‘&§“%dﬂqeﬂiwa29 A process .

. according to clai m28 Wheyahier, RenpGiv g'¢g On of the ester into the acrd i's
carried out by hydrolysis. WChdtestd Barbds tnge:ﬁqueous al cohol i c sol utr on of

. 'sodi'um 25 “hydroxide. - - RugbyChambets ST e
'25.30. A process according 't ,lgg' erein the conversr on- ofz., 'benzyl
ester into. the acid is carriy u-&rrd,e\ -,;ﬁgr ytic hydrogenation by r%{ans of

- pall adi un carbon.® 31.. A process for -the preparati:on of+ N-substituted

. | actans a@ﬁﬂﬁﬂoﬁﬁertﬁjewbmlgmewm§gﬁﬁébo%l‘iln-- §m%ﬁ)mndescrr bed ‘and

exenpl i f i Eoblisk8Q by the Patent Off g-to-claiml,
whenever prepared by the BPGLEREs maybeeblaiieti ng t @ any .of . cI aims 27 to 31.
14 _ 1,539,817 .-

- 14 33. Phar rraceutl cal cor_rposr tions, conprisi ng-at | east one. corrpound
according to claim1, in adnixture with a solid or Iiquid pharmaceutical
diluent or carrier. VENNER, SHI PLEY & CO, Chartered Patent Agents, Rugby
Chanbers, 2, Rugby Street, London, WC'N SQJ Agents for the Appli cants
Printed for Her Mj esty's Stationery O fice by the Courier Press, -
Leami ngton Spa, 1979. Publi shed by the Pat-ent O‘fl ce, 25 Sout harrpton-

Bui | di ngs, London WC2A FAY, - from whi ch copr es rray be obt_____ij_'ned




