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and cl ai med P25 uheddd yosxbH aoNers ObcisRemocrer airrbgspul a: - [err] wherein
[err] is 3, 4 or 5, R dné RAYMQNR ARMANDHANEZornula: [err] in which [err] is
0, 1 or 2, [err] is a hydrogen atom or an al kyl K cycloal kyl, al kenyl,

al kynyl aryl radical and [%r NE¥ §-SUBWEFUEER 1AM an al kyl radical or
[err] and [err], gether. mpth the nitrogen. atom.to whi { ._are
att achod, 1 or i b e ae e AR TRE e A e S gehe or
t herapeutic pU$$f)-EﬂE$-lci-€Bfuxglx@rﬂalh'ﬁm, ﬁ(mdiefp [Grpei@te organitedeatisrahd lagd gfmtl on
si ckness, _hypePddivye sjoaherehy degtareo thie dnvanign.e HWéiF‘B e PriyeshatapageEntamey Y& 20.in the
central n§/stag@gg‘?}‘@rﬁfaﬂ%)‘é’gﬁfﬁ?ﬁ%c ﬁﬁ‘g‘_ﬁ‘sé‘f b‘_é < f”“ﬁﬂ’e‘f"%’z jart &f’?ﬂ. 193, 328-
334/ 1958) whic l'ﬁleq;&sanmib&l o Condmeli Rh 64 INViubtru@ll 14chRS enac@ppaunds agai nst
mot i on si cknesgrefameen thikeof] as wallad wirbdichse fofthérgedts porpostent ral Nyst agnus”,
Thesi s, ter d@rﬁhe Dheesek énvegtion/dn avipflditionog topp itish Bgat Specifiyipn Nos -~
Further mor'e, - sUESy U pr N BLIRCOLARL GR NG LU BS, DBXS oS GUAIala the
activity of 2@k axb&fmmae&dﬁoaﬂegemlmamz nervous systemis
considerably greater than was initially expected. For exanple, these
conmpounds appear to have a beneficial activity [Price 25p] 2
1, 309, 692 - (ch,) 2 in the treatnment of

; . AN . .
vertigo, especially of central origin,“%ad al so of mesic phenonena in
normal and pat hol ogi cal conditions \;¢ee~€*®E. G urgea, F. E. Meyersoons
and A G Evraerd, Arch. int. Pharnmacod., 166, 238/ 1967; F. E. Moyersoons,
A. Evraerd J. Dauby and C. E. Giurge%, loc. cit., 179, 388/1969; F.
Mour avi ef f - Lesui sse and 5 C. E Gurgea, loc. cit., 176, 471/1968).
51 _nI cont i nuat {uRfkidf is 8,29 W K a ta8icd bi B hinflad, We have now found conpounds
simlar

Rl
/
15 —(CI.),.CON 15
‘ \RI’

in which m is 0, 1 or 2, R’ is a hydrogen atom or an alkyl, cycloalkyl, alkenyl, alkynyl
aryl radical and R’’ is a hydrogen atom or an alkyl radical or R’ and R”/, together
with the nitrogen atom to which they are attached, form a heterocyclic ring.
These compounds can be used for therapeutic purposes, for cxample, for the

20 treatment of motion sickness, hyperkinesia, hypertonia and epilepsy. They are active 20
in the central nystagmus test (see J. Lachmann et al.,, Amer. J. Physiol. 193, 328—
334/1958) which is an indication of the activity of these compounds against motion
sickness (sec W. J. Qosterveld, “Effects on Central Nystagmus™, Thesis, Amsterdam,
Drukkerij Van Wijk/Qostzaan, 1963, p. 59).

25 Furthermore, subsequent pharmacological studies have shown that the activity of 25
these compounds on the central nervous system is considerably greater thon was
initially expected. For example, these compounds appear to have a beneficial activity

[Price 25p]



to general fornula as given above but in which [err] is 3 and [err] is 1
and in which at |east one of the hydrogen atoms in the cyclic nethylene
groups and/or in the methy- lene group in the side chain is replaced by a
substituent of the kind defined herein- 10 bel ow, al so have the sane
phar macol ogi cal activities as the conpounds disclosed in our 10 British
Pat ent Specification No. 1,039,113. According to the present invention,
there are provided new N-substituted | actans of the general fornula: -
[err] (1)315 . wherein X is a hydiaggm atom or an al kyl, al kenyl or

al kynyl WW&WMMr of
froml to 6, le Be aeakn)edmf ig@ esproially omntalm% n, argl dlse i/ innesic pmtnkrgemayl radi cal

containing 1t Pﬁ??@}ﬂl&{"é‘ C@ﬁgigyégpggﬁ EE Fg: peyersnep rmpd R', which
my be the sa § ot L AT
al kynyl, gycl oal urghra,laag,i 7@ dy158d68). Of , together W|t t hes
nitrogen 20 bztcomntlmownﬁ tbhwmhe tl@rﬁ;ldatw{: am:.wv fojuayt mom&m@cycl iC

radi cal whi ch gm % giemhove by inEbidh o Hard mj | arjtntebrgj‘;g\h so that at
et one of B ST LR e SR R R o
central nyostagﬁaksv hﬁsmavmatmrp &I A actmuemasméwm nadwicloiehex dunt r a-10
venousl y adm nBgtsPeentdptcifivaion¥ed,BhilBabbit is 3 ng/ kg body wei ght for

(5, 5-di net hyl - @Acgﬁg‘gﬁ . 5 BresgYr ST oB ) af&&f@’(‘%“ﬂ‘é %WBS“B’&N%@WS 10 and 20
ng/ kg body wei ght* ¥ 25 follow ng ot her conpounds according to
t he present invention: 2-(2-oxo-pyrrolidino)-propionam de

(5- met hyl - 2- oxo- pyrrol i di no) - acgk

(4-net hyl - 2- oxo- pyrrolidino)-acet &0

(3, 5-di net hyl - 2- oxo- pyrrol i di no)-acetam de g

30 2-(5-methyl - 2- oxo- pyrrol i di no) - buf§r&frin{e

(4, 5-di net hyl - 2- oxo- pyrrol idi no)-N, N¢di net h§| acetam de On the other hand,

t he conpounds of the present invention prove to possess a pnesic activity
as denonstrated by the spinal fixation test (of. T. J. Chanberlain, 35

P. Halik é.fﬁd Rwhe\Nm Gek al’lﬂdrog]:n atd@Wdr @n piRyiSaliehyl oQ@kynﬁ&ﬂdl&gﬁﬁﬁammé\ ISthOI'teﬂl ng of

t he i ecabeyy atgmy I= afw latniu'ﬁwf ok frem 1j e Faif i dpidee orrpounds
m ght be usef uIalkl al Ao llf?a eg—f§amE el?' of spi nal
fixation tinme |aﬁten?lb§1%rny1? ﬁ&lkytl ﬁa& zébYMd?g{ ASRS gefhe nWEI ght)
when intr a(per i homeakhigh rnargthed, datmiartte@roryalicsradical which may contam further

(3,5,5-tri met hWW L%wmeow e Brovieh they)ar dee amef dle symbols X and Bs offgpr than

(4- et hyl - 2- ox0- b g& E'o }apq sta@ﬁﬁ‘st é&‘ Jggmoned above, it was found1§1§t the intra-

40 2-(2-oxo- pyﬁz&ﬁlllslyCﬂdﬂm)steﬁﬂ QRO AR Indebbit is 3 mg/kg body weight for E8QinldHyeOVEr, the
conmpounds 2pf  t Bexppeskdito)-anuaidt iagh bbwiem gl0aind 20 rag/le bedgawighi Horcerebr &l
excitability, &dloWaheibscynpowuds trpordipgerto Asdrogeitretidei zure test in nice (E A

Swi nyard, "Sone plz"l_)(z%,{glpg)rgdhg ppgpggﬂ,&cl es of audi ogenic seizure in mce and

their 45 al t eradiyDP-oRYpyEiblldgs)-acethiide’ Psychophysi ol ogi e,
neur ophar gacol ogi &- thbZWmelelmd)ea@amdﬂS cri se audi ogene", p. 405-421,
Edition tre Naé Sqlée@[‘f‘; hd“m Fraraid ©1963). The conpounds of t e

present inventionge Ecﬁm pﬁ'oxo Vm dl;}hé ‘iy“w“j‘hﬁmpmé%gg t he audi ogeni c sei zure
at an intraperi toneal y ‘adm n| ster ed dose of about 200 ngy/ kg body wei ght.

The new corrpoundsoacthﬁopléjfrrnlgmd,dhft kr%lp légefr\thC|W@nttntvc(n?01canvcﬂge) ‘szlse‘par ed, for
V1 as e€st (C amoeriain,

50 exgﬂpl e’P I%Zl gix:gi f t rarc;&]q ﬁ?:xlfro ngy};@g&ﬁﬁg 1{1(9{6% i%ngnmg of the 35

50 3 time for spinal hxatxon is an indication that the com ou § seful in the

3 1) reactionfidl o&muebrgluoiigesdThi$ atiéning otf)fsplﬁm fikeibrt }ime ispybci@dl iatlithaone (1)

with a [err] (Flpynndesdinggta vt neshdqhan ingrperitofeallyraimingteghinshrafser r] [ err]

X, Y, n and p havg dha SAMB JBRaRM.A gcg gigven above,Mis 5 an
al kal'i neuwal at 0”{%&%&?@- olpsf')rragi\n etg-t 0¥n or . lgg 40
5 2~(2-oxo0-pyrrolidino) proplonamlde ;200

Moreover, the compounds of the present invention bring about a decrease in
cerebral excitability, as demonstrated by the audiogenic seizure test in mice (E. A.
Swinyard, “Somec ph\smloglcal properties of audiogenic seizure in mice and their
45 alteration by drugs”, in “Psychophysiologie, neuropharmacologie ct biochemie de la 45
crise audiogene”, p. 405—421, Edition Centre Nat. Rech. Scient., Paris, 1963). The
compounds of the present invention are active in the tonic phase of the audxogemc
seizure at an intraperitoncally administered dose of about 200 mg/kg body weight.
The new compounds according to the present invention can be prepared, for
50 example, by one of the following methods: 50



2) reaction of an alkyl [err] (IV) with a nitrogen com pound [err] (V)
according to the equation:- [err] in which Y, R, R, X n and p have the

same neanings as given above and 10 ALk is a lower al kyl radical;
or 10 3) reaction of a
[err] halide (VI) with a nitrogen com pound R-NHR" (V) according to the
equation: - [err] inwhich Y, R, R', X n and p have the sane neani ngs as
gi ven above. 15 In the particul ar case of conpounds of general
formula @1) in which R and R" 13,348 r epr esent hydrogen at ons, 3t hey

can al so be prlgp%aeng b the]tlthelrvgal deh dra- t| on - ﬁlﬁilln (H[)rm:pl um 2Z-[(X),
- 2- oxo- pyrrol i-di % i Feprtgpagne. Cp et

(Vi) 20 in whic 2)2( ) ﬁyafm‘ Hén)gm r'f%rhr?ee lr’fdlmr’lns as given above.
20 The new conpounds of gd?%i fornula () can be adnlnlstered per os,

paren- terally (particuf yflmg{gygqggﬁzlnjegtqu) or rectally.

According to the present i tion, the comesitions'to be used for the
treatment of notion S|ckne5$, hyperklne5|a hypertoni a, epilepsy and mesic
troubl es contain, 25 actlve qo tituent, an N-substituted |actam of
general fornula (I) and séF’d or qU|d pharnaceutlcal exci pi ents

commonl y used for t Qripa&aglon of formul ations suitab e fg{ ora

parentera and rgrpf i na ShAfL o logﬂ@inﬁ’@ PECPE BRYDIERE Fnvension to
be used for onal madm of &i AR 2K [FProlidineg L Y-6ke@te (IV)Guinh nifréen e%ANPl € in the

form of tablets, ppind RS-NHeRYt(Vascocdinzsethesquaol-tt i ons, 30 syrups and the
like. In 1|like manner, the ositions to be used for parenteral 30
4 % 1,309,692 adnministration are the

known pharmaceutical forms fdf Phis ki pd, @fgadnlnlstratlon such as aqueous
or oily solutions, suspen5|oQ§ -5, gquI5|on ¥ C5ﬁp6§|t|ons for rectal

adm nistration are generallyiln PR&%t or m of suppositories. The

phar maceutical forns, such as injectable solutions, injectable suspensions,

5 tabl et s, drops supposi®pries and¥H he like, are prepared by the
common et hods knomn 5 to pharmacists. The active |actans of the present
i nventiongare ni feuh oﬁ el @ Iﬁi‘ﬁ"afhﬁé“mec’é?ﬂ“fl@aﬁs B tEptbl e golid or

liquid excipi gpt 4 Qnrivégsaz T Ng\d.(ﬁ’bm?g.ﬂﬁ&@ﬁ $4130 (0K wih ADhitrogkd SiaNY agRnt
Preservatives, ' spaal RN-NE—-RY ©@leQiatittg—agent s may, if desired, 10
al so be added.

10 Solid or liquid pharnacey§| vehicles are also well known in the art.
Sol i d pharmaceuti cal ex0|p|eﬁ @r the preparation of tablets and capsul es
i ncl ude, for exanple, starch, halc cat c Al casbppate, |actose, sucrose and
magnesi um st earate. The percenﬁageoaf ac |V@tnater|al in the pharmaceutica
conpositions may vary 15 yﬁthln wde limts according to the
conditions of use and, in particular, according to 15 frequency of

adm ni stration. The SU|tabIe péﬂblogy varMEb betmeen 100 and 2000 ng. of

active product per_ day. cenposi ti ons o Ipresent i nvention may, for
i which’ Y '/ have t ame 1 an S d5 bo
exanpl e, (pe adm iy ?hlt d}la? ase of co as0ct ; rafifo Cin hxci ’melRt’abl efss or

capsul es per d&yxﬂﬁﬁ&ﬁmﬂhaﬁnlﬁﬂg Qean 46H0beOpreparkd Q6. Be thgrmalDlenped-i ve product
or by repeat edior ntfr av e avmeniinh|j &6, drexo-pfrrolidiae] -22Y-petateg gl ebeissegwsbiut i ons
cont ai ning 10 Five material. The follomﬁng conposition is given by way

of exanple, of a conposition accqgg- g to the present invention to be
adm ni stered per os in tablet form (o]
(5, 5-di net hyl - 2- oxo- pyrrolidi no) - aceﬂanldc : 400 ny.
25 (N‘CooNH
Y
(Vi)
20 in which X, Y, n and p have the same meanings as given above. 20

The new compounds of general formula (I) can be administered per os, paren-
terally (particularly by intravenous injection) or rectally.
According to the present invention, the compositions to be used for the treatment
of motion sickness, hyperkinesia, hypertonia, epilepsy and mmesic troubles contain,
25 as active constituent, an N-substituted lactam of general formula (I) and solid or 25
liquid pharmaceutical excipients commonly used for the preparation of formulations
suitable for oral, parenteral and rectal administration.
The compositions of the invention to be used for oral administration may be
solid or liquid, for example in the form of tablets, pills, gelatine capsules, solutxons,
30 syrups and the like. In like manner, the compositions to be used for parenteral 30



starch 61 ng.
ponV|nyIpyrroI|done X 8 ny. talc

26 ny. nagnesi um stearate 5 nyg. 30
For the preparation of 10% aqueous SOl Uuti 0N Suitable o7 parenteral™
admnistra- 30 tion, the follow ng procedure may be foll owed: 10 g. of
(5,5-dinethyl-2-oxo-pyrro|idino)-acetanide are dissolved in distilled water
and the volune is adjusted to 100 ml. The solution is filtered and 2 n .
phials arg filled with this solution,ag “@re then sterilised in knowp

manner. 35 The follow- S—-ar-e—gi-ven—f-er—t-he—purpose—of
ilTustrating th@mpis@sRMtare the knoda ghiM@REGA Fornns FX AR ok administration,

(5- met hyl - 2- ox oughydsraghoasi aly Mylddoak, etsﬂ!tgdmaoetmnm@e Q&mp@tnharfetl fegtals o ut ion
cont ai ni ng 10. Zadgunlsgﬁwnsfeﬁﬁ’{“ 3“38\9# 5.adde ectable Q40

sol ution 0f 14. g, B NS BTSRRI g gt g PEG ol uene
The 40 et haagi,armﬁ,s@rogresm vely d| stl ed of rep aced by t ol uene
until the tenper atlhe ectivé lat:thles Qfatmmssnt me’auihtew rremd lth?hen gia@hdron m xture is
t hen cooled to calmsﬂ}(y arq%?t t;l &cx@ pieny ﬂl dlspersmgfo‘ri stab;-

di et hyl - chiyor oafi5t ABie & rva"&d’d wéet néraéff“é)’ aa‘m rioe SEWE Pinfetittre i g

mai nt ai ned for 45 Solid or ﬂqlﬁmylﬁa&naceuucal vehicles are also well known in the art. Solid

45 After the ra&ma@mcm satipiers Msﬁhtt:mbae@wlt of shlots end Capetﬂqaemeltl@r dor it is

filtered over feé@’fd‘ tal, J&,@lq% FFOPPUC, lastopt SUCEORY ¢ ‘%ig‘% kg ter esidue is
c perc active material in rmaceut: [€4) 0s1t1ons

then distifsl ed pingefidl ﬁ Sk &ndit ieus!: d9 accordm to 15

(5- met hyl - 2- ox CirdgiehdyQt hdhiinida d| et hyl -acet am de | n a vyiel of

80% of theory; b pthe @RI mos@lygym’nngngetwccn 100 and 2000 mg. of active product per

50 The sodi um Y'"MlatcloMe 51 o S of thcd;}ysent mré))ynr A %Ltl dﬂ,p?ﬂ% lma‘ye % nlstel?% obt ai ned
by the actoon of, SO8 dbday Of 1 464 Gbic Gl Bigtalle pdrlhaf BonADINE QDG 200, BoG6H Vento
Exanpl e 2 ( 3- netohyg: &- ave- ppymdt(a} b)dieplﬂt):d acestcsons dicthbfs of 1 or 2 ml. aqﬁeoﬁsol ution of

55.5 g. (0.3 mﬁﬂ'@?orlewn imnego'mtih lat@abxo yrroI |no acetate in 300 55

n . net hanol |sm§?gf % TERLt %feggﬁ% u.rﬁ’ 3 fe% oPposigel & f-eavi ng t o
stand over ni ght eactl on mxture 1s. evapor ated to dryness. The
resi due i 25di ssol ved i(f5-Bithedhyl-2-o3t- h}&ﬂbdlmca—ladtamfden #0 w0 manhydrous et h& are
added. (3-nethyl-2- oxd Ic g/rroll |no) acetam de separd; 8 in the form of
crystal's which nelt atPSPBpRyrrokige yield is 5 ;,I:.gf t heory.

60 5 magnesium stearate 11,309

5 The same synt hesi s can al so be carried out in an autoclave by heating the
reac- tior%m xtur ?&g‘ié’ﬁfﬁﬂ ftio éﬂ% %gm’é ‘é't"%?lbu‘l‘?é’ﬂrf%* parppgral BN i 3& ur e

i s evaporated t¥" ﬁﬂémmsac&mw%&a&;sa&sdmfmmdan

appropriate sol waftand By v 1hh§xs|aa,estedctesm mi. R @lurisn PHEEPET 24,2 Mt pidls ng from

et hyl 2-(2-oxo- qyyﬁlred)hvlthithneglutpn apli acertaen eterilRed(i@ knpwp markger.

pyr rol i di n®) - propi afﬂlioaegll‘ﬁa’aplgfl B¢ Gves fop (%, BFPophloiliystratipgy thy present 35

recrystal lisati®n Fom 5 i sopropanol, the compound has a nelting point

of [err]. It is the same as the com Epmwujlrrentioned in Exanple 5. The

esters used as starting nmsmyled- tsmmrmthﬁp@@;@éelsacamdoobt ai ned by preparl ng
110,

the sodi umderiyat 4‘%‘“@‘" YUY Qﬁ%ﬂ‘fg o, S b féfuﬁ?é’fe
reaction 1 etha\%llt ?1pr§ E%El f lac AL B Yoy tfi]etc @% ter 4({ h'
sodi um deri vat i #evdp&urd redtfes 110°C. 10 ted with an appropriate al

hal oal kyl car boxy| athe reactpntnbiktarc dayheneqooled feerbeut 30°€- pdedd o édlStfmi;C) MF-I ow ng
esters, whjch a% Yéf@?}“ﬁf‘éwl‘éfo%’b?faﬁ’d%‘mf&f"HWC same tcmperature 1s maintained for 5

5
4- met hyl 220x0- Py TAak ki :berda Gk s BB tol Sbfcht t@WpFAurs, €5 Ridred over
(5- et hyl - 2- oxofHyfivel”] Theriateis edneneateddanp the[restdnd is miren kigtilled dibder reduccdet hyI

pr
g_g 5-di et hyl -2 ef%gxg Elgzlurlle I(?-O ethy Q)—eotxg Eyerrofugno?-NEN-% ylmce)t(z;[mlil eex 2 ylc Lerr]

50 of 809 of theory; b.p. 128°/0.01 mm.Hg. 50
The sodium derivative of S-methyl-2-pyrrolidinone may also be obtained by the
action of sodium hydride or sodamide in an appropriate solvent.

Example 2
(3-methyl-2-oxo-pyrrolidine)-acetamide
55 A solution of 55.5 g. (0.3 mole) ethyl (3-methyl-2-oxo-pyrrolidino)-acetate in 300 55
ml. methanol is saturated with gascous ammonia at 20°C. After leaving to stand
overnight, the reaction mixture is just evaporated to dryness. The residue is dissolved
in SO ml. ethanol and then 70 ml. anhydrous ether are added. (3-methyl-2-0xo-
pyrrolidino)-acetamide separates in the form of crystals which melt at 114°. The
60 yield is 50% of theory. 60



0.05 mm Hg.; ethyl (4,5-dinethyl-2-oxo0-pyrrolidino)-acetate (cis-trans

m xture); b.p. [err] 0.05 mm Hg.; ethyl
(3,3;dLneLh¥L;2_oxo_pyLLoLLdLﬂniﬁaceLaLe b.p. [err] mmHg.; 20 et hyl
(5, 5-di net hyl - 2- oxo-pyrrolidino)-acetate; b.p. [err] nmHg.; 20
ethyl (3,5;5-trinethyl-2-oxo-pyrrolidino)-acetate; b.p. [err] nmmHg.; ethyl
(5-ethyl -2-oxo-pyrrolidino)-acetate; b.p. [err] mmHg.; nethyl

2- (2-oxo-pyrrolidino)-butyrate; b.p. [err] mmHg.; (using nethyl 2-

br onobut ysat e); 25 et hyl 2-(2-0280%592r ol i di no) - 3- et hyl -butyraté; b. p.
[err] nmTHG., (usmg et hyT 25 3-met hyl - Zbrormbut rate etﬁ1
2-(5-methyl - 2- oxo By F¥ 53 ‘ﬂ‘feﬂgf“g%ﬁ;@*ﬁe“ Bl P[P B o

2- (5- et hyl - 2- QX G BA EAAl hieR@-iD HeAidhlok tri B agpilpFite SaMekid t&f%;

2- (4- net hyl - 2- stc;-tnyafscp{epmma)mﬁg ﬁqﬁm eyl t262- oha-gi}'rrolﬁpcm’fo)‘ i)rommkbz -(2-030 et hyl
2- (4- met hyd - 2- @xwelg W)rmfmmdm @) inba)yigld oof B0 %bofptheckys rafgr lrvmﬂﬁglsatmn from 5

30 et hyl (4 5- dﬂgun g&lﬂ?c jél”i’eai“ﬁtﬁy’n’a‘geltz tét{;cfhess“{“ e W%t ure): b.p.
[err] 1.5 mm HJ.; yh és arrrs‘gt RithrtaR- %R PYESOlrt GhRIRN-BCRLaLR D. P.

[err] mm Hg. ; eh&ngohm fhAdedvadvaret thzy hpp2opel mppymxﬂmlzmdt, rfor) exaaplt, cyerpactionp. [ err]
nm Hg.; 33 withispdjiym pic Qaté)ﬁ Hius- e Waereafyy ihipsdumrdsyivabive iy reaee; bl
[err] nm Hg. ; ted thh an app priate % iagt: this manner, there are pfe pared
the followm esters Wh]d.b gp
Biyoti

2- (5~ met hyl - 2- Gor RueeAlod TR ALERE 61 SbE.9B°C. .05 (e fg.; DI €)
2- (5- net hyl - 2- axwgt )mdth‘)l—E-dXOmy Jrolldlinb yacktare; bm,l Ho+m5p0/mﬁ:m fer r&p suspended
i/-

in 100 m 15 anhyfd’V -2 waJrR-t-rrtﬂid@ar@etatw(ctlwr?es xR har 4015
di ne; thereaft r re,l a sol ution
of 12 g. thi on;e/e FP oaﬁy%l%lgﬂnﬁwe gc% ”hsr gﬁ%ﬂ eﬁ' 'eflzg—q%ﬁg/r eaction

m xture is sti rerleU(Sfaedxmahmecspmbhmbaceuat b@ @caaom enm.liper eafter, the
pyri di ne I"r’9dr0(.e ’o(5|, W*\‘/H XOs Y] alr Cfra@’ 153 [féﬁﬂﬁ'ﬂ?ﬂ on. Thé&

sol ution of acig TOEN 1% N gg a§§’@|4 Biressure at a
45 tenperaﬁe%e 7Q qufr.l,udm tykeRe | KI8) ES0PE. /G@<ﬁlﬂlﬂ§)‘ twin@ @RI and then
there i s added bromsbuamtexcess of Paseous anmoni a di ssol ved i n net hanol .

After stiring ol & Wf i laﬁﬁsm%'ty Bt tEnt Pt ¥hiSet At -He-s (Hiee cddct i ofP
mixture is evapqrAREHE: hmf dofiGhate €80 ¥R_11959CH Ghn v ;i N 100 Nl .

i sopropanol . Afetl@rz ﬂhcttmzoxdﬂ;glr rﬁmﬂmllwnnbéco/z fa Hgqr med, the
filtrate is evat:mv é{( thethyd-2cbry Pbes’sdmOT-hEP@@tc, bp lﬁkslwt(é/lotmdilmed in this
gg?g_?:]e:js rﬁcg‘fﬁx}} ngg lﬁctlg‘g S70%0r py{rf)llxc??né E-‘rcetate (c1s-trans mlxture H ;ﬁ‘%gﬁ ”iﬁsoc /5 0 thre is
2- (5- net hyl - 2- axigt BA-dia th)(ﬂ-lznﬁ}pyhﬂliwo) acatileBp. MOPC 0. IMRANES.;at [err]. The

2- (5- net hyI 2- ool ?ﬁ@l@blh&%&)ﬂb@h )-gceatei dp. 4€0M001 nwsHehe ot her acids

whi ch may 23l so P& GSedrn- YIS Bt P EahP- O ShZarRéE by saponi f Pati on
of the corres- 55 pondi ng est er ggapitch as those nentioned in Exanple
2, or by t he action of al kakis meﬂhyaiz oxpyradlidiad)-butZranfidacet ates with a nmetallic
derivative of thel8ésér é{ﬂeﬁ\&)‘rﬁ %szﬂohﬂlnc)tbmysc wa (mtthelé—an be

obt ai ned, for #ﬁ%ﬁ;f‘gé%é% gdm 5‘59{};% I"Y’ um °“%E§‘ﬁn améj
(mp. [err]) angioic Habs %Gy PN ekeD héiie mﬂﬁﬁ{&é 1S stiifeli Gor GPRoPks a

Exanpl e 4 60 ambient temperature. Thercafter, the pyndme hydrochloride which separates is
2- (5- et hyl - 2- JRBY] ?J’rCBF%“G F}gy gl ona

utxon Hdﬁlaﬁ @ﬁbﬁﬁ?'ﬁﬁé@ﬁcﬁngt Edﬁ%,fgf‘g ?3/ a 45

Ammoni um Zg( 5- ngt By ur of@f)—-
neutralisa- ti o ekssbigse Bufs @RmEHGd dss vt pomeiiRfidl.] ) W th an excess o
met hanol i ¢ sol uti dﬁteoftlr %OQPgerdrhmd |aaarri(ﬁr¢me t@%fgmgeorhc @efacttfhgfmamﬁmﬁl ia salt is

VADQTa and the residue is taken up in ml. isopropano ter filter-
then evapor at ecf ?m he a ?@m chlonde formed, the filtrate is evaporated ﬁ: dryness. , The . .
1, 309, 692 50 rc51due obtained in this manner is recrystalllsed from a mixture of et 'iﬁcci ileiﬂ el €SI %‘e I'S
dI stilled underthdfredmedeq;ﬁxes sididet 60 mf teeys 3-(5-mathyleto (Afyirafdmo)—butyr-
recrystallisat |@ndefwh3¢hnaﬂtmt % e of et hanol and hexane, there is obtained,

he 2-(5-methyl- 2 -oxo-pyrrolidino)-butyric acid, as well as the other acxds which
may also be used in this synthesis, can be obtamed by saponification of the corres-
55 ponding esters, such as those mentioned in Example 2, or by the action of alkali metal 55

2-halo-2-Y-acetates with a metallic derivative of the desired 2-oxo- pyrrolidine. In

this way, there can be obtained, for example 2-(5,5-dimethyl-2-oxo-pyrrolidino)-

butyric acid (m.p. 164°C and (3 ~methyl-2-oxo-pyrrolidino)-acetic acid (m.p. 96°C.).

" Example 4
60 : -+ 2~(5-methyl-2-oxo-pyrrolidino)- propionamide 60
Ammonium 2-(5-methyl-2-oxo-pyrrolidino)-propicnate is prepsred by neutralisa-
tion of the free acid (m.p. 128—129°C.) with an excess of a methanolic solution of
gaseous ammonia. The solution of the ammonia salt is then evaporated in a vacuum



inayield of 70% of theory, 2-(5-nethyl-2-o0xo0-pyrrolidino)-propionam de;
mp. [err] 5 Ammoni um  3- (5- et hyl - 2- oxo- pyrrolidino)-butyrate,
obt ai ned by the neutralisa- 5 tion with ammoni a of the correspondi ng
free acid (mp. [err]) gives, by thermal deconposition,

2- (5- net hyl - 2- oxo- pyrrolidi no)-butyram de which has al ready been nenti oned
in Exanple 3; after recrystallisation froma m xture of ethanol and hexane,
it has a nelting point of [err]. 10 By nmeans of the process
accordln% to Exanple 4, there can bqggggﬁared all of 10- the ¢

2-(2- oxo~pyLLaLLdpn9}~2—XLaQeLanLdes—aégngLng—Le—Lhe—gHayy%—++Hﬁ¥w+en in
whi ch the am dgdGkeOldfkiue 35 MAilled LABH delidddptessied A0 1190-01434®/d02| WL NG COnpounds

accordi ng to the Afreesentallismioe ftomon miunee pf elpasicdd byxamnehekSs obtainedof t he
processes des C‘Fl‘lb igld 5 JO&: of theory, 2-(5-methyl-2-oxo-pyrrolidino)-propionamide; m.p. .

15 4- (et byl - 220X0. py 0L L2 BGSh AN e bERL v e GiaRal | 3 T rom
i sopropanol - egdieki arin&n -c&r@;gyﬁm@/fr&o ‘3%%&190 1mby7;m), deyes, nsn,yp [err]
(recrystalli seﬁerhulodﬂ:qmpmﬂmm,paﬁahe)hyl-2—oxo-pyrrohdmo)-butyram1de which has already

(3, 3-di met hyl giggw%rlg pgﬁgto; recretcgmaaéauomfrﬁm q mixpupe of eghgro) gty | i sed from
1s0- 20 4 v ngprocess accordmg to Example 4, there can be prepared all of 10

20 (3, 5-di met hié 222-66QyRYIdME)-2- HadtQnideL RtadThelR thd prosaftBiiveiof i Whike) ;  b. p.
[err] 0.2 nmm Hge smifedgréupds moesubgtkwed- oxo- pyrr ol i di no) - acetam de (i soneric

m xture); mp. [err] (recrystallised fromisopropanol); 25

(5, 5-di net hyl - 2-oxo- pyrrolidino)-acelamde;, mp. [err] (recrystallised
from iso- 25THrQRAIAY koniponds Sxcdadihg fo Mt faystnt Zwenar Y plepirddthy ey - acet am de;
b.p. [err} nmoflg. proc@sef Qesqyiﬁmi—qbwcr ol i di no)-butyramde; mp. [err] 5

I(’nr SCF )[/Zf_ ?i | I( fglg | o O{T% ?\;[ogp%lrﬁ]‘(ﬂ;rd n@ acet ZdﬁO)ﬁng)ﬂoEO&éc%%&f’s)ea ﬁ%m}o?%;laaﬁgy tyram de;
30 2-(5-nethyls- anemynz wrpmdmdaib)matanmeom O AT A@grysallisp fronh Bépidpanol);

(recryst a| | i se@d,3- dlmqt}g)hiexgokmng}[dmh)gg@gmye, m.p. 130°C. (recrystallised from iso- é(a
2-(5-neth di R (r, liséd from
et hanol - hexang)g g%r odmgg "El/ Cyt%'%g ?dﬁi?%ﬂr o] "“lgg% %’ aég)tc_é)rén e)

[err] mm Hg., & Squ'phth»l E-GXOF ‘rrolidino)- acetamzde351s((n’ieec ryigthe); | insed1R+apsoC.

et hanol - e£5h e ) (f 5((4:1;??“ %xo—p}rr 1dm0)a—an8;et?m18y " Ol Ilqb‘%o)(recrystalld sec;‘refgomllxss-a cet %:n de;
X

b. p. [efTr]/
(5, 5- dl met hyl - @-sg P12 Qkd-FlirRRinoNaddbadlidet by | rsacedsanieles; mm H. P [err] 40

nm Hg 2-(2-oxo-pyrrolidine)-butyramide; m.p. 122°C. (recrystallised from ethanol);
40 2 (4- npt hyl £ %m&rﬁwlﬁﬁﬁr%ﬁﬂhby%%ﬁ ORENIHEC. (rqrygtallisdefrpm ethyl

(recrystaflised ;s Fhtit ethanotaiesanBlmide: mp. 130°C. allised
2- (4- et hvl - 2- O&Qﬂé@dﬂhﬁd |no1 E%jrtaﬂ;r anrlﬁ man [er r]‘:CIS(Strqel(S:erystéﬂIised from

et hanol - hex anéli-mztﬁl ~2-0X0- py’zToléddthbmrmﬂdayh P. 2936§Zo¢r1:¢wstnlbdeﬁ diomodthapelopi onam de;

R]l- gl | )[/Ier r ﬁyﬁ(i },Qﬁﬁf}rrg(&ndhacaam%;_ Dt ng(g}rﬂﬁn xanel) mﬁ ﬁg

N n- butyl (3 natslcwxbet& 2680~ f3 ¥ b Hdivo]- N;ma)aczmcteamad;e, bb p. 14$-e[5to]>c /1mnm Hg m p.
[err] (recrystal |'hm8d;from t ol uene- hexane)

(3, 4- di megyl - of%%e‘ W PErRvEPiEer Nk dichy a‘ﬁmmﬂf’p PRrr 128 1280Y5t al | ised

from ethanol - 2. (4-maBr8lResirolididd)- &oﬁénq;efdbyl B OXRe@Y ek 1sf0) r@f et arfl de;
mp. [err] (recr ystallhise ﬁfrom et hanol ) ;

N- n- propyl - (5, B¢dnsied- ﬁymm/rrelyd@mblwrrmwiqslmnm)u@f@e(rms@&scd frpmpethangler r |

(recryst aJH I Seg g@f ?ﬁﬁirh&%%& gy'rro§£no Fro i)na ide; 138—139°C, (recrystallis 45
N-i sopropyl - @nna}ganwhmg pg/ % di nofn acetamde; “mp. fer r]
(recrystalli SeN-allyl -(3-mbthfl2ans0- mrhédmobreoeamm):,, b.p. 148°C./0.05 mm.Hg.;
N-n-butyl-(3-methyl-2-oxo-pyrrolidino)-acetamide; b.p. 175°C./0.01 mm.Hg.; m.p.
54°C. (rccrystallised from toluene-hexane),
50 (3,4- d:}x}nethyl-z oxo-pyrrolidino)-acetamide; m.p. 123°C, (recrystallised from ethanol- 50
ether);
(4,4-dimethyl-2-oxo-pyrrolidino)-acetamide; m.p. 150°C. (recrystallised from ethanol);
N-n-propyl-(5,5-dimethyl-2-oxo-pyrrolidino)-acetamide; m.p. 77°C. (recrystalfised
from hexane);
55 N-isopropyl-(5,5-dimethyl-2-oxo-pyrrolidino)-acetamide; m.p. 100°C. (recrystallised 55
from ether-hexane);
N-allyl-(5,5-dimethyl-2-oxo-pyrrolidino)-acetamide; m.p. 102°C. (recrystallised from
cther);

30

N-propargyl-(5,5-dimethyl-2-oxo-pyrrolidino)-acetamide; m.p. 118°C. (recrystallised

60 from ethyl acetate); 60
N-n-butyl-2-(5,5-dimethyl-2-oxo-pyrrolidino)-butyramide; b.p. 135°C./0.1 mm.Hg.;
N-[(5,5-dimethyl-2-oxo-pyrrolidino)-acetyl] -pyrrolidine; b.p. 160°C./0.1 mm.Hg.;



N-al | yl - (5, 5-di net hyl - 2- oxo- pyrrol i di no) - acet am de;
(recrystallised fron1ether)
N- propar gyl - (5, 5- di net hyl -
(recrydtallised 60

m p.

[err]
- 0X0- pyrrol i dino)-acetani de; [err
from i*?(?%ﬂf’ acetate); y

60 N-n-buty r p. [err]
mm Hg.;* N-[k\ 5&£3§,§&“°mq erﬁeggymh%ncp)g%rt}g# 55%;9; g glg%t gwdpg%géﬁhg?ne b. p.
mm Hg. ; X-[(5,5- d1methyl-2-o :o-pvrrolidine)-acetyl]-morpholine; m.p. 129°C. (recrystallise809, 692

7 N [ (5, 5-di ntstherR- oxo- pyrrolidi no)-acetyl] -piperidine; mp. [err]
(recrystallise

N-[ (5, 5-di met hg“ri{ waﬁr&égg%lah@lbm@gemw&dmrTDrph0| inc; mp. [err]
(recrystallised fromether). VWHAT WE CLAIM I S: -

5 1. New N-substituted Iactar(r;? ‘he general formula: [err] wherein X is
a hydrogen atom or an al kyl PK oOr alkynyl radical containing 1 to 6
carbon atons, p is a whole nunber,of frompl to 6, Y is a hydrogen atom or
an 10 al kyl , al kenyl or al kynyl—coaa{fcal containing 1 to 6 carbon atons
or a cycl oal kyl radl cal 10 angﬂ R and®'R', which may be the same or
different, are hydrogen atons or al kyl, aIkenyI al kynyl , cycl oal kyl or
aryl radi calypegh XRis 2a38rofRn atckOGah ek, W.Lénbﬂ ctrh&}r{}i {2804 RéhwaidigM o0 wWhi ch t hey
are attached, cafbor moma,h:etser\dto glumber rof dicw &l tovﬁ;nYch ariugfrommoa! or daurt h

het er 0df ons 2k #lkeoylioe a@:”c‘f‘ fRgningtl p & 2 eloal ﬁﬁ Fls X gﬂ;ld Yis,

ot her than :g and 1‘%&/@%{1 > ijbé me or dxf# rent, ar¢ hydrogen atoms

vl, lkv als or R’/ and R’’ together with the mtrogen
15 2. (5- ety e 'hfé%ﬁhe)péﬂ% e 1510 7 RNcchbeftli@falvdl aBiET AR @ftain Barther
(3- net hyl - 2- hetxroatqmysr wih tdiproke sheedtdemichae offthe symbols X and Y is other than B}

m p.

[er'r'j

2- (2- oXo-

propi

2- (5- met hyl -
2- (5- et hyl -
20 7.
(5- et Bl - 2-

2- GXG-hiN

py rRhgdrp ”feg;'i'
2- QXﬂ(ZFBig’b ol

(4- met hyb- 2656)(«9}4

OX-

9 ¢ (& cta

ﬁﬁﬂﬁm iyt
kd)@jopira@ideonam de.

xoemrrdldmo bmm@ﬁn de.

)f vrroli
- -0}.0

mh

meth

(3, 3-di net hyl -
(3, 5-di net hyl -
(4, 5-di rrethyl

Rt

s

2 @}SQhrﬁcym[-D-btoCb}ﬂﬁl)dnﬁpﬁEtﬂﬂiﬂde

6.
8.

10.

25

20.d%:0-dime rhyloa qxehprr

ldla®eteaam1®e

11.

20

25

25 12.

55d|

(3,5,5-trinethys

2- (2- oxo- pyr
2-(2-0
(5-eth
30 17. (4,5-
(5, 5-di net hy
2-(4- hyl -

r olm

- pyr r oll§-A-@ok O-Blrwhfb

- 2- ox oL
0X0 13’ (g]is]%l 9119'?

di

(gﬁxmeth - -oﬁ:‘g

L.

@Q}mﬁ}&byd‘u&nbtdﬁamxﬂl
B-rrjgpyh

g%@léln

a’mml@ 30
ro
X0~

| - 29 @%@ -nfyhyF Dbxo%ﬂﬂ)imb)mbucﬁmdzyl ace

2- @%ax

1-3-eHorperr epifngfeide. 20,

aFF@m ?cet am de. 13.

14.

16.

bl m’%ﬁ‘ﬁé@ﬁﬁ%ﬁ?ﬁ&ﬁ I acet am de.

tam de.

ide. 35

21.

18.

30

ﬁ@fn RN

frcﬂird aQélﬁaﬂhede
ims)e:lcat i) - acet am de.

w&s@fep %?éfétagm de. 24.

z%&%ﬁ A scemide.
btﬂid]-ﬁfé c—ﬁ;@@h tam#de)

<55-dimeth fom)pyrtd uh:@ -a@esidan de.

i S ORE0 BIIeRifto) - acet ami de.
R

2 (4-nePhyl - 2- é%i%ﬁn"%;ﬁ%‘l i ‘2’2 ;g

2- (4, 5-di met hylys
35 22. Nallyl=2 33,m?1tnh~8§§1-22e>@m{
N- n- but ! -(3 =APme

(3, 4- didet hyI @gmvf

(4, 4-di net hyl - asqx.ammyyj
N- n- propyl - (5, BQde il
40 27. I}l—lso r<§ g%
N-aIIyI (55d r5-

o -
N- pr opar gy | - (5,35 [ M&thyzi-aiéﬂp}r&ylld'xﬁ}j&cﬁtylmﬂggpagﬁé am de. 30.
N- n- but yl - 535%- Eirlomt the 2raprratiop yaf reohpodids @f xlbLEEfwamrdela given in

c&axm 1, wherein a 2—p5rrohdmone (}/eqrivanve of the general formula: —

],
b

23.
40

r

26.

28 45
5 "He. 29.

50 50




45 31. N [ (5,5-dinethyl-2-oxo-pyrrolidino)-acetyl]

-pyrrolidine. 45 32. N

[ (5, 5-di met hyl - 2- oxo-pyrrolidino)-acetyl] -piperidine. 33. N [ ...

(5, 5-di met hyl - 2- oxo- pyrrolidino)-acetyl] -norpholine. 34. Process for the
preparation of conpounds of the general formula given in claiml1, wherein a
2-pyrrolidinone derivative of the general formula: - [err] 8

1, 309, 692 8 in which X and p have
the sanme nearings as in claiml1l and Mis,an6é®l kali nmetal atom is reacted
wi th a 2-haloacetam de aerlvatlve of the genera| formul a: jerrL in_which
R, R and Y have ihghidig¥e g‘rﬁdﬁ ?%5%’11 B8 A% in i daPniift ki areigen 5

at om atom, 1s reacted wit aloacetamide derivative of the general formu

5 35. Process for the preparation of conpounds oR’'the general formula given
inclaiml, wherein a pyrrolidinone derivative gf the general fornula:-
[err] in which X, Y and p have the 83nEH¥edi s as in claim1l and Alk is a
| ower al kyl 10 radical, is reacted with a ni‘g.0gen conpound of the
general formula R . NH R', in 10 which R and R' have the sane neani ngs
as in claim1. 36.inPrhicbeXsRY @nd ﬁfﬁevcphewamaneilms eﬁfinsbiﬁpbtamgaldf a hfiegergener al

formul a given’in cip in_an cety ral f.ormula:
_ [err] 15 in I %Ih ;::.:XF ‘Sr %rﬁ%bra g com%ouncls o? tﬁ%: %eneraﬁ mua 1ve11a m1 is
reacted with a nitrogen 15 corrpound of the general for rruI a R' . NH. R,

in which R and R' have the same nmeani(ig inclaiml. 37. Process for

t he preparation of conpounds of the generad ®ornmula given in claimi1, in
which R and R' are both hydrogen atons, ‘MRGE%,{} an amoni um acetate 20
derivative of the general formula:-

20 [err] in which X wh have h(:,\ansarre rrea}m n [ n. claj m 1l l}
subj ected to foher nglhca(iféﬁ{; \Lnfi }CS ggllﬁf‘ tlﬁ gervghz \%ﬁﬁ? q{?l%{
conmpounds of the ggner®land R fheglhl Goankofs 58 n claim 1.1 al M 1, substantl ally as

her ei nbef ore descri bed. am:lessefoe nip| prépamdon of compounds of the general forila3@ven Gonpounds
of the general for¢thiird ‘Q‘T°¥Fé‘r?“|a??‘yblll%li‘°rﬁf1h°g%ﬁ‘é’rf%‘%‘}a Prepared by the process
according to any of clainms 34-38. 40. &h ceutical conpositions,
conprising at |east one conmpound of t he' ngal formula given in clai m 1,
in admixture with a solid or liquid pharng _éjt' cal excipient. VENNER

SHI PLEY & CO, Chartered Patent Agents, Rugbyoc anbers, 2, Rugby Street,
London, WC. 1., Agents for the ApplicantsY Printed for Her Mpjesty's

Stationery Ofsi ce R)which&, 0ull is@havehicBiise mbBRARH 4 U Pdim IPid read@7deh Miitgbshed 1By
The Patent O fice, co%odﬁcmt ke rgedecih fobuald &7 1S, R, Gmckbiah RGRIAR2 Adte thier same Whi ch
as in claim 1.
copies may be obt amﬁelggstcess for the preparation of compounds of the general formula given in
claim 1, in which R’ and R’/ are both hydrogen atoms, wherein an ammonium acetate
20 dcnvatlve of the general formula: — 20

),

I
CH~coonn
1

J 4

in which X, Y and p have the same meanings as in claim 1, is subjected to thermal

dehydration.
38. Process for the preparation of compounds of the general formula given in

25 claim 1, substantially as hereinbefore described and exemplified. 25

39. Compounds of the general formula given in claim 1, whenever prepared by the

process according to any of claims 34—38.
40. Pharmaceutical compositions, comprising at least one compound of the general

formula given in claim 1, in admixture with a solid or liquid pharmaceutical excipient.
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