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20’ V\herepg@":memﬂf Rl R2 and - R3 represents hydroxy and t he other two
-represent "hydrogen. These conpounds are . novel and possess val uabl e
" 'phar rracmlrpmdsnmnmertr es. (bjects of the present: invention .are conmpounds '_
of fornula |- per se and-as har maceutical ly active - . 25 substances, the:
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- manuf acture of ‘such nedicanents, . as well_ ‘as the use of conpounds of for rrula-- ;
-l in the control or prevention ofRi I'l negsses or. in the |rrproverrent of =
. heal thy especially in the -control reventl on .of cerebral insufficienag

~or in the inprovenent of intellectpial §apacity. 30 Formula I herer nbef ore
enbraces three conpounds nanely 1- hoxybenzoyl) 3- hydroxy-2- - 30"
pyrrolidinone, 1 .-(p- nethoxybenzoyl)}4 hydroxy 2- pyrrolldlnone and "

- 1-( 3- _R%droxy 4- net hoxybenzoyl ) -2< - py¥F& i di none. I 1.

1- (p- Vet hoxy- benzoyl ) -.3- hydr d pyrrolidinone and S
- (1: p- net hoxybenzoyl ) - 4- hydr o @ pyrrolidi none each contai n.an- asynrret ric
- carbon.atom the pr esentcriagryemy-on enbraces not only the optically uni form
enantioneric forns of these two conpounds but al so mixtures thereof
“(espe&®ally the 35 racenat es) . ‘h 1- ( p- Met hoxybenzoyl ) - 3- hydr oxy- 2-

~rrolidinone is s ref & el gggggénng/dmgg,'{; (R-S)
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r erfDVlz@QuEslfHacéartﬂé R&HuFadUreg bTAbE3e édinpdurals piydrittedmediategin tremiapefajtureofgifese he gener2al

' f :0r mul a cbimpounds, medicaments containing a compodnu offgrmulaland the manufacture.of such me_dlcaments,l
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_pyrroli I'he ervatrveo forrrua As the protecting 20 groups there -

are, afp course, suitable only tho 1mh|qh1can be cl eaved of f by nethods #h
*whi ch these 20 protecting groups | ectively renoved without "affecting -
‘the other structural el enents preseht i\n the mol ecul e. The renoval of the '
" protecting group fromthe pyrrolidi vatives of formula 11 is carried
- out acgording to the nethods known pgr se; wher eby, oftzcourse, the natur4s -
~of . the protecting group to be removeg-ayst be taken into consideration when
choosi ng the nmethod to be usegzanthcare. nust be taken 25 that only the
. protecting group is selectrvely r diroved mnthout affectrng ot her structural
elenents present in '
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hydrogen, or
(b) reducmg a pyrrohdme derlvatwe of the general formula



" .general fornula - ORI2 ~ ~ ~ ~~

o trimethoxy~trityl) -and the' |

- -hexahydr opyran- 2-yl., 4CH86t ho

"||ke

la |1 herelnbefore enbraces flrstly conpounds of t he general fornula oo

CH30. 40 r NS
- wherein R22 represents a protectlng group, secondly conpounds of the R
-“general fornmula 45 = T _ - \45 |
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tlrukénoup, and thlrdly conponents of the%%é
10 /- CH
.10 wherein R'12 represents a profect\i ng group. 15 Surtable as protectrng
groups in the conpounds of fornu a |l x(denoted byR 2). are, for exanple,
- readify - 15 cl eavabl' e al kyl and a kY@ groups - such as substltuted trlﬁyl
groups (e.g. p-nethoxytrityl, p,p' blnethoxytrltVIlnt p,p",p-

P A.oPIy cl eavabl e net al - organlc gr oups,

‘55 wherein R33 represents a prot

especially trialkylsilyl grg such as trlnnethyIS|IyI ~and the like;
- readitpy cl eavabl e acet al ap4 hl protecting groups. such as _
lexahydropyran-4-yl and the Ilke readlly
.cl eavabl e acyl groups such-aso @, acetyl, chloroacetyl, ‘trifluoroacetyl,

nmet hoxyacetyl, phenoxyacetyl, BenzyloxycarbonYl trlchloroethoxycar- 20 _
.bonyI trrbronoethoxycarbonyl benzoyl fornmyl and the |ike; etc. Npthodﬁsfor
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- group astbvedl@ust e BRIl aamg et@amueemn arahmue&d(eaff under
ml.d zaamauloranuemu&ctmoacbub fseefentn(e&y rgmovey witlsanaffecting Othdr stracturallelemiants progint ior | @5
“aci d), teareoleggles vl group can be -cl eaved of f by neans of esterase enzynes,
t he *chIF(?F'B‘é\?:‘é‘ﬁﬁ'“tljf"fﬁfﬁ‘béa&?fffﬁﬁ'yﬁ?'@ﬁ’\?%‘&°6‘P?9‘199'a‘rf%’31‘|'? of thiourealpyridine, .
.the.trifluoroacetyl group can be 30 cIeaved of f by neans of ‘et hanol , the .
gnethggyacetyl and the phenoxyacetyl - gr,ﬂp can -be cl eaved off by
‘neans of et hanolic amonia, the - I 'oxycar bonyl group can be. Cleaveg off
by catal ytic hydr ogenation (e, g.: pal | adi um carbon), the. -
_ trichl oroet hoxycarbonyl and-the-try ethoxycarpﬁhyl ‘group can. be cIeaved
- of f bg neans of zinc/copper in glacjal acetic acid at roomtenperature and
n

the Bnzoyl formyl group can he~gl es&® of f by treatment with aqueous
pyridine at room tenperaturqg : SU|tabIe as protectlng groupsi nthe
.conmpounds of f frula ||'b(dengd by 03)° for exanple, readily 35 .
-.cl eavabl e al kyl groupsCss@h . a ert.butyl and the like; readily cleavable
~aral Wl groups such as- benzyl and the like; readily cleavable netal - org&nlc
- groups, &f cially trlalkgIS|I groups.  such as trhnethylsilyl and the
eI '(?P’é%?\'/‘filﬂlpé’t"é 'Ean?“paﬁﬁEP"R'éf‘a‘l‘p%?%P@E?%’i@)’a'gwﬁlﬁfbs such as -
-hexahydropyraln 2-yi and the like; ity cleavable acyl groups such as

f 1 uoggnecar bonyl ,. benzyfoxycarbony“éf?%L;?loroethoxycarbonyl tribro- 43
~noet hoxycar bonyl and the |ike. Mt t he cl eavage of the groups

menti oned earlier as exanples of protpctlng groups._denoted by R33in
conpounds-of fornmula Ilb are desgri bgg=on the Iltefa?ure and are . : :
'acco&ﬂrngly familiar to a per sof t11ed in the art. Thus, for exarrple,50 t he
. benz and the benzyl oxycarbo oup can be cl eaved off by catalytlc
hydrogenation (e.qg. overﬁggl : A car bon) , the tert.butyl, the
trimethylsily and the hex: drop -. 45 ran-2-yl' group can be cl eaved of f
_under mld acid conditions,. the uﬁﬁbrenecarbonyl group'.can be cl eaved off
46 bySneans of- ‘Uv-1i ght. and t he trichl oroet hoxycarbonyl ‘and t he. 86
tr|bronoethoxycarb0|nyl group can be cleaved off by heating in methanol or

by rreag&o A ,;,f,gggﬁegsro QgLo%ﬁ'aﬁéfhgglgﬁdnﬁommg‘yénteé%ﬁn@as protectn fusi -

h opu ot ed are only those groups for




- renbered heterocycle has to 50 be expected (i. e. acyl groups are not
sw table. Rl preferably represents a trial kyl silyl group such as 50.
S *trimethyl silyl and the. li ke. . Methods for the c|leavage of such groups are
"described in the literature and are * .o _~~~accord| ngl y fesmobuas Bo a3
persgn skilled, in the art Thus -for _ _
”‘~be cleaved of f by treatnent Wlth di Lute hydrochl oric acidin :
- tetrahydrofuran or the.like. Acc |ng to enbodi ment (b) of the foregm ng
- -process, +the conpound of fornulal ) |ch Rl and R 2 * 5 represents
“hydr ogen .and R3represents hydroxy, '
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: N. " R*¥in compounds of formula llb are described in the literature and are accordingly familiar toz [ ei n ' R22 |
has t he &iiigdiinfHe@aITbes, thr wemplecthd Heazy! an# Fhetbh'év ‘i’;ﬁﬁgﬁ?ﬁ“’, ;T;‘:ﬁ °:ﬁ gﬁ@mogg | |
t hehydr oge:lvtlah\@mgemﬁt'?m‘e 91°"f’|r Elﬁdt“ i °‘§ &gpg, fbo 1 ‘Ban bycnbaweaoff . 45

.'-'p— I’TEt S n‘B‘éﬂ‘ﬁZ VA v‘:gtrlchl ro ﬁancon Lid & %;noée{ﬁdx rl Iﬁﬁhhﬂﬁhewhl ch.are
.. §9on oﬁf‘eyin@fahﬁllﬁceﬁgﬁ:ﬂt used is a :

gener al |

sufficie ‘L abe 5&%2}2 ggrou EEdrMﬁtuhdéBffﬁffmtp-llm imed,dy 817 rase enlvtbesq 9'°é o) aI ly”
a react i yaich B AR ndnde:hwrmbtainlodawagi;n-ml;g! g?erbég W' § efﬁg{?ﬁ hzoy
chl or i stepe expérteddicydcaligramps ayé nay suite froepfesgblv enzoyl -
chl or i detrinthytsi e teaike. p1 et!‘&#%‘P'éEF‘ﬂﬂﬂl’aTﬁy ‘}';r'l Y i de'é_‘é'it I;L%p%mgﬁéréj _
“fornul a PWOW"BW%""E?&?@ "'ca::‘le| At gogen atom on t-he 30

~nitrogen® HF% "i’foem a9 rocé@sttlhecbhlbc}dndbﬂférhiulmhmwmdﬂtdméﬂz _ '
react g@ ,;r@gé tsﬁ ré¥y) 1. 4a-(3-hydr@@-dinmtimkybenzg vjls%-mmd"meﬁs'e t B
conpound g dagylre\du.t..ﬁg dcb@péudt o farfnute llrl@mtbﬁfoe H@F?Wﬂ‘g ?I“g‘t :
readily mmwabhmrgmtcmcymcmam ng whick. F’P Qﬁ“ﬁs formiall -

S I-trinet hyﬂesinltbel34n05lt'm¢e9‘e'l‘ﬂ4 ﬁﬁPs'E'ﬁ'?e“ﬁl ;eﬁgs uagg. g,ggamel n o
this Cas evhich i r“!ﬂ‘éﬁ,‘??‘g‘g ';frpe ?tfg] Ie n | yrbu §b aﬁfoﬁﬂlﬁau ithdlikelite N@o
.affeCtéQjWg RO rematg ﬁ\ hek cI ofk mrﬂréffoa&lalThmhmﬁhwm:sts@f L
formul a | Qﬁ?ﬁurs ippﬁr&ectt\@ g%@%ﬁﬂ@e carqeid o6vuaIRbrdy thése orethods which bring about

3- hydr ox ?ﬁ ih umreeohxymme s-afemibarbd srosysiganditie refeaviatabthe tﬂdb‘t"é‘ﬂ‘f ing -
groups; tmvdmtprmﬁng‘gwupﬁr’fmwmm@duct ion of the protectin [ ry -
dependiesg Redudtioginethndsivihioh areisuitablaifos embaaimenk{o) ‘ifﬁ’eagﬁﬂ?grfﬁ?ss% ‘%saﬁg(?'ﬁm?he arsts.

For -exanpl e, a benzyl oxycarbonyl group can be introduced by neans. of -
_chloroforn1c aC|d benzyI ester and a chloroacetyl group can be i nt roduced

o o Y o -



at'i on cylisation and introduction of the desired protecting group.
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' h t ap ate e resi uelsr
obt ai nedv-'(‘Rt S)aceza Mb@ﬁﬂ?ﬁ”’gﬁ? %&eg?e yggy %SSJ pue

poi nt 1 W a%gm f(R)4(p

-trimg u%x ram%f Qll\\)dﬁxm!u rbeaaB B rieltihg Goibk 103/5°G 04d°C ganitiels wqumyl 30
chl or| E‘m(ﬁﬁé?h In an oll ath of 100C for 45 m nutes -under - mtrogen :
~and whi lig A&cburdrnlglftghe rocsarel estribed amdrawlapltmaﬁxeaw,'ﬁ tmmt("ﬁé {p- esul ti n

tri met hyhahdxgreoziviemine)-bevorryy- P@W@dt tago s

EBily
r esi due nvsro'fcﬁnvt@!owwﬁ?d o R% i emmh The -
(RS 5% f i: %;gje%:}ﬂ\géfp éj AghX cﬁ eﬁ-ﬁbﬁa ;trh\éEHa&ian tide €l u%sed

Wt h Jﬁg}g j% ol céio laf8&t wid Eking gétds Qitredinidther, 15 =
c) ACCOft HSBIJb%c tugﬁtQ lﬂt&e ﬁﬁﬁﬂkd&&dalllﬁdﬂamatj}ibﬁphylbt eroTheEmmir@dg from

(R 9)-1- (gpf R4 YHRRRZIPY-h)drdky-2@ytelBinpearaf meltinh nejt 15kt24Celoie 141 delBist ai n 90
(RS) -tm +76p [l rosagie fezalyd ih ci@orpfgrioxy- 2- pyrrol i di none. Exanple 10 20 a):
17.2 of -nethoxybenzoyl chloride are added while stirring well to 6.0 g

of (R) 45X, gﬁ@’f ;ﬁ@/ %ﬁiﬁiﬁ % W elTiRY ) &; q,hgn@m aleHiidulat @fiuxirsias hupawiiat er : .

- The mi xt SH 23 Shhbdcd b z/y Jt Bodi tEMidrdatetdiy. dfeelaperatsrchf
stirreg hreeémlﬁé @ Ehakéh tivies wiRolRrRlahdEme tolllae: isthearemeel tiy eveppration iy eat et
Wi th i Ceva&linTt&(id;m‘e 26ntaigingiA)-1-(pdmathdxibeRSYH- nymaawwrrvd:tﬂaeqrepce@qqes% ed
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5.5 wit hofgmwmlnsharmgm@raﬁ cefﬁ?ﬂzé‘ﬁf;ft"éPg ;ﬁe'r%;t et ;‘;V altﬁ%e cI car
- col our | €8P '}3 °||d ds il 1% ﬂ;’ggtgﬁf 3 P zqggl-lgrd c acidso
and. ex?% e rf PUTSNRORPTH %&P et AR sf“h o hyI s§§1cet ate. 25 The .
aqueous - p @%ﬂﬁem;ﬁeaﬂhmtcﬁﬂrmﬂﬁk& s‘au&e cﬁ'@m&iﬁdfﬂked\stltmﬂvlﬁqh@tt insbluble B6 %%
hydr ochl @ifosropTéther eHaek cexlber ohtiined bysititring @diegtyl ealceeataqc@yemn%ater@mﬂ'md et Egl
acetate efbxn{metbomb@izwépwraxve?chvan'di"ton%°f|"!?§'i"||B‘é"‘l‘%‘ TREGar |2§%ﬁ I
et hyl éﬁzeﬂ'ﬁ'@é lolffyrer 833.3 (@l Ginsearofryk 4- p-rethox - - '
benzoyl a 7; hydroxy-butyric acid of nelting poi nt - 1050- 106C; [a]J 2- =12
4.4 [ay2 ) of544nﬁ o ig Qcheaﬁl)j areélsédlveﬁ (a6 RIGRENEodRn Hyftbxide. Tdthis Bire
met hoxybg,lg% m,nggn @aﬁgb B k- Cmé@Rdxiloedzoyaloritiehd saiseruerity 30 &I F04. 5C
can begd spbRdrAurdd. Di@nkikGre is3frremibtaeively i iCr ol Empﬁ)ﬁuﬁ@r@h@!"ﬂg‘eﬂﬁeqﬁh’@"ﬁbﬂ‘@e%uIe%
descri bedcidified pth geenitedty dméhldﬁxmlﬂaTMS@afafeﬂW s FJQF- Ud""as“ed with water. After
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: + 1440 &Ea@j gf’ chI) |m] 23 t%éroﬁ)—bu@r@am@ire IGJR}da'hreﬂux for20 65

-p-metk ox03 pyro | -chl'oroacetate are treated. in pyrldlne-_'
“with-. 35 thi ourea and et hanol accordl ng to the procedure. described in o
paragraph c) of Exarrpl e 5 the reactlon t| me armuntl ng to 45 m nut es Tha
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sQpropyl et her There is obtar ned - e \J '
. A} (p- met hoxybenzoyl ) - 3- hydroxy 2- pyrrol i'di none of “nel ti ng poi- nt - g
- 1330/1240C; [aI\/I\/D- +214; [a] 0 4__0_ +2640 [_a] 20 = +1212 (c— 1.0 in '

-40 '_.1_2

-..-_,

(R -4 mutsetnhewmta.exé.mmme &nhydﬁmwmteéﬁt &ld%ﬁl‘nﬂné’ertﬁ ehﬁbllaﬁ&\ .atacﬁ@f ux 2

. for 48thaeusidGe iektirbrRatographid rR0igldf sHica geTigrantlat dide D20BHARCENe b daE mtkaeNyeH s de and.
- 0.2 g efitedwith wiverderand dictdorometband issepabdteddy perssupehmiviatbgraphy obsilitd yel (gtardlarr e, t he
- 1 esi dusize 0P63-P 2 em Thevimestjine i-(3-beinzvioxi-4-methoxyhenzpyilpyreqiin-2ioge whichis eletadwithd by

' evap & ylaﬁetqtﬂn-h%n Its théa 'rl&? éstlrr&gm ra?ttml ﬂ:ber The thin-layer chromatogram 5 .
z@g@? mf e,
o 94 at

R reE fﬁ{%‘f‘%& o 5 ?L ‘)Jfg{rjgs&n&%ﬁscemes?QO' [ ed

rre hanf eredtohendefrdbte.src&.thatee hb rasrems mrrea) tr tsmpe"ramtn dRihyPéthertAMer M xture

“o i s dectirbtizg, thérbie oBtelheti1-(04hydr&ymmvwea2®m-z-bwrolrdaﬁondof :aeldngtda&rmzettzmced at1o

room tenperature.” The SO|Id is filtered off and there i's obtai ned
(R) - 1 I’W@t’ﬁox benzo I = h roxxxyz ‘50 p rrolldl none of rre tin p0| nt
122. 50 hoxy-engeyl

é c srl :
_ChI OLé) Feﬁf r{egma{ltﬁ analo % u (3 escrlbedl ara oﬁxa nst i t nt S |
4

reeﬂgtslt.éah&ﬁmn%t tem:rféxérta ) s@bété?rcﬁhbrﬁswb%wr C. Et er th ere can
obt ai ned Aaybr&hgtbtheng:cedmre:heatnbgd in ﬁarkgesrphat of EQuDipid 200ne T-2tbehgloRgleli tion -
R-1- (pWDMWMW"@W"MW@@M%M@y(ﬁrlwﬂrpzd/l - ethoxyfbemeayl)-2- mgohxtmqnboflm 122
5C, 1[‘arwtynsdwmzt;?e 135°C{ M2O] = 55 +247.50;. [cd205— +1133 70 (c= 1.0 in

-chlo‘bfor . 55 Exarrple.EQf a)
18.1 ga g .né( &X QU VH Eaﬁ&ﬂ' é’f idhh 7 JxY drelafs mitbe 2N
sodi umgmr',dtﬁa&e @% W VBN onffid s dask gdﬁ:. ﬁ:gz dg W ;ﬁn Lf_

3- benzwhi# :ktu@hsﬁ:ﬁréddr&er& ysu&ﬁ.erqmemthw&@ hadramfthéi{) '

t et r2eh ddliiﬂduritamncélﬁuetedhwtmhbrm a;ndatammtedalrtentpenmramra 0%t The@epvwratedinplistiat Ur 5 f or'- o
2 hour §'te"tdh>é‘r9"1 wafat%ﬂw frFeV@?f 'em'd‘t haswe%teP'Ereﬁtt@d(%aPWt e)oﬁeerﬁqu'ed : '

i hydr oc 2{: te, t re can b |fre é er [s]0) onlgf?fhe mFlitIP havm }:f: amem Wgﬂf'%of h ' .
} wat er. B 4 ( m a&@ rJzJ) mo(fgbv th at' ef] Eﬁ%ﬁ%g& he
i.nsokg) \ﬁsrngd | P Bx}iénehith A Y @i clhexar rs%ﬁe%é & Bﬂ |H51ﬁﬂ Hi: 30 ) .
Ther e ixubis avaperdied. Thluaneheaayt 16x¢ Yimds theielioue A 1ha Mk ureig bvapdradd SnedeaaKy - -
but yr i edditmhdrhe fesided, tanminigadR BF1-(bEEtHbEdENzoP B5-to-Briethydilyloxy-pyrrolidine, is stir-
4-1 (- besdztro tempnettméyt?énzre aﬂrpfr?th]vtasetﬁy enddR y ef @l hydroglerigiacic: Ehehoi | ed at

r ef |”$J X 198 rf,rc se| ashed | water, back-extracted W|th ethyl acetate. The
e at I
b "gf%r e e e
' acr d a Ris{f etﬁd@%id%)k-‘ﬂ?drb)&-z FrHQrmo £h$§é| stfwithn dridé/arjied 0”

20 g Ofcetatd (1:318s ifrkd &t o ternperattrie Fai Pethbr. Théra)s obtdined irelit@r maiting doine  Whi ch |
el ut ed1wr-119°a ol uene and di chl or onet’ hane I s separated by pressure

. chro#ratogra hy on silica gel (granular srze 0.063-0.2 m The al rmst 41bure |
1 -(3- be zo%h% %'rrol E?S;one Wnrch eluted with -5
cthyl A r@r? VA4 oy iserpa e Febro Rutaipce for B8 MERHE A i ot byl

et her. "Tw"ff’emmg sr'tgr'rat ogram 5._shows only one spot the NVR spectrum
agregs wrth the ‘gi ven- struct ure. c)oerla'iﬁbtng of 1 S 45

- (3- benzyl oxy- 4- et hoxybenzoyl ~pyrrol i'n-2-one are di ssol ved in -100 m - of
~ethyl acetate #ativelsyitaoepdfinelved Wit h hydr ogen over 150 ng' of 5% ' '
+ pal tadi unf car b&fPuag)- at nospheri c. pre¥¥t e. - The cat alyst is filtered off and o
-~ the ltrate i ent.ra ed Ther idue is stirred at roomterrperatu I n
di et%/ et her. %'ﬁ f’”t’&e'rr | tration, gUtS'?Fere i s obt ai ned o

~ 1-(3- hydr oxy- 4wk bl astgoy | ) - 2- pyfgnod i di none of nelting p0| nt 1220 124TC
10 Exanpl e 13 a) By heating equi nol ar anounts of: .

3- benzyl oxy- 4- rPelyhmtgvnbmﬂeyl chl ortsdeg-and 1 -trinethylsilyl- '
.pyrré?rdr none in an oil-bath of 100Crin anal ogy to the procedure descr|55ed
in paragraph bMagrestnsissra 9 15 the?®9i s obt ai ned :

1-(3- benzyl oxy- 4-met hoxybenzoyl.) - 2 olidi-none. After stirring in diet hyl
~ether "and 15 recrystallisation. frome hyl acetat e/ n-hexane (3: 1), the
_SUbs @NCTRe lyigPound adlit SabAHAE thepbwdNeaictistighdipart 1R WO REis Bidchinsaikeded isd

par agr srhariptheo frhdnriatuyeissieed, oistendd w(ith-alseintpplotpcfividylpyrrolidone in water, kneaded, .

met hox yigisharenplated2ndgried Jihe griamdate thelest of thesnaigp starchhand the magnesium stearateare

.1 (3 h?‘&‘red)? 'R"‘?FB‘[’ 93'1931‘725‘%T‘xtE’eﬁR'?s&dltﬂﬁaHEfﬁéfsB'F""l‘Pé‘f’F‘laﬁ@;s'ﬁont 1237- 1250C

_20 Exanple 14 a) 10. 7 g of (R S) : 4- ani no- 3- hydroxy butyrlc acid- and 7.2 g
~-of -sodi um hydroxide are dissolved in 90 m. of ion-free water. 5.1 g of -
p- et hoxybenzoyl chloride are added at 260C within 2 ninutes while



terrperature rising to 310C. The mixture is strrred |ntens|vely at room -
‘tepper ature for 1 hour -and then .25 acidified with concentrated hydroc o
.caci.d-at-an internal tenperature of 50-1 00C. The separat ed solid is >

frltered of f and ‘washed. with ion-free water until |t has a weak acid
- reactison (pH. about 4). There s, obt ai ned - j' , L 632055335 3 13
(R S) 4 , R , N ORIV \

&1210C5xét,;e§r concentratron of the f||trate there can be frltered off a
f ur t her 1_pVMdthdxoeRioyh-BRydrauyE- Ok Hohe iDadsl Bethé dtfvesabBanBatbithd \ganfibiieof D) 2.0 g -
~0of (RS) tabiets pftheefbllomvingesingasitloani no) - 3- hydr oxy-butyric acid are boil ed -at 3
.reflux while stirring for 52 30. hoursin 30 m of o- xylenevmth 12 m of
“hexanek hyl - di si } azaneandQ 10 m of t Par#Rtehy| chl or osi | ane. The 30 mixture §s
. evapor ated. Tol uetne |st addfedl four - tines the residue and the mxture is '
“evaporated aftef c'vénﬁ‘ft’sgﬂcd t®¥n. The due, containing (R S)-1
= (p-net hoxybenzcg)yl 5- oxo- 3-tri net hy?sr'%yl oxy-pyrrolidine, is stir- r'ed at
room t@nperaturmafzogtarzh(hmm)s in 20nk2emef ethyl acetate and 15 ni of 0.4R,
“hydrochloric acid. The organic phase iis washed with water. The aqueous
phases are backlesaseacted with et hyI7°am9et ate. The 35 conbined organic .
~phases are conceptrated. The residue js :chromat ographed. on silica gel
'(granig ar size Mgoqysslligece WA, The ﬂf%uct which is seuted with ethyl
~acetal’e is agai rpc,,g‘h,qwg,%g@phed on gidd ca gel . The crude (RS)-1: -
= (p- met hoxybenzoyl ) hydr oxy-2-pyrroli d| none which is eluted with
met hyl ene chl’ orlsdabrat:hyéxyaetetlﬁareh (1:Bmg s stirred at roomtenperature in
diethyl ether. There is obtained a product of melti ng point 11701 190C. 40 -
40 Ex2hpl eA 1- ( Plemessiereim@iez oyl ) - 3- hydoxy- 2- pyrrol i dinone is used as tme
~-active substance for the manuf acturg—ot—tabl ets of the followng
: corrposr tion: 45 , Per tabl et
45 Acti VQ‘h@MQﬁbﬁﬂﬁ@ac‘nﬁé sﬂs‘dtéhctg EM% white maize starch, the lactose, the mr2r5cr%al|5r@
Lact Ossace(llpleyﬁiﬁﬂfhd))olyvmylpyrrolldone]aBQng:l with one another. The mixture is sieved and processed . 25 )
© 50 Mai zwitistharestvf thakvhiteghaize starch anddefEer tapivealayeniilptg bigh is diidddodigeved. Then, the 15 ng 55
. 55 ‘Magneagiurhiadiopenetivistarch and the magrissiym Stegyatpgred ed#netorrnrre#aj'dgreouﬁueéctr ve
" subst: anE@sse?Wéabﬂﬁﬁ/ﬂﬁf“éﬂef'ﬁc‘t"B@é‘a "ﬁanr of the white nmize starch are.
' mxedao g? lld another. The' nmi'xture is si ‘eved, noi'stened with a soluti ogoof
pol yvirnylpy; M@mwdgﬂeyntathy%&ef pyrto@AGHS fhusdtak e aa.rmutt%eeraadamfém of The
‘granul ataeretstohaefo%ﬁmgﬁombb&moﬁal ze starch.and the magnesium stearate are -
sieved and nmixed with one another. The -m xture is pressed to tabI ets of

15

. sui tabI e formand. size. 13 - Pertablet _ _
(82058835 8 gb U - 3
- (p- Met hoxybenz@?' ) sf‘?\?‘ffro'?y 2 pyrr rder none is used as the active
substance for t manuf acture of tab ets of the follow ng conposition: 5.
Per tabl et Ma|zestarch(wh|te) ' . 560 mg ' 5 Active substance
(fineby ground) : -+ 20-ng 10. . Mai ze starch 40
:(V\:hl te) - z_g@oqqg : . - .. 1656mg , o : 10 .
Lactose . | ul e_ MI rocrystallrne ceIIquse .40 ng 15 . .
15 Pol yvi nyI pyr r"?)f’??ﬁ‘bshae'"ece ulose” 50 nff "Mhdi um car boxymet hyl st ar ch 23 ng
-20 . 45 - Ita’egnﬁﬁ.swrm.&hear ate  35mg 2 ny 45

20 395 ny The finely ground acti.ve substance, part of the white maize
starch, the Iactaosremcanhe(vmetbwaenclystaMmme 25 cel lulose ‘and the '
‘pol yvi nyI pyrrolidone- are -ni xed wr th one anot her The m xt ure | s s| eved and
'pl‘ ocessed 25 - Magnesium stearate I 5mg 50

1 1000mg

~ The flnely ground active substance, part of the white maize starch the Iactose, the mrcrocrystalllne
cellulose and the polyvinylpyrrolidone are mixed with one another. The mixture is sieved and processed _
" 55 with the rest of the white maize starch and water to give a granulate which is dried and sieved. Then,the = 5§
- sodium carboxymethylstarch and the magnesium stearate are added thereto, mixed and the mlxture is
.. pressed to tablets of smtable size, which have a break-bar. - :



with the rest of t he whrte mai ze starch and water to give a granuI ate whi ch
ried and sieved. Then, the sodi um carboxynet hyl starch and the magnesi umJ
ate are added thereto m xed and the mxture is pressed to tablets of .-
: ‘tHbl e size, which have -a break-bar. 30 Exanple C - '
3 _14(p mememzoyl) 3- hydroxy 2- pyrrolrdr none |s used as . the act|ve4
substance —&rC ' o CONp

- tabl et

- BZmple o =
- 35 Acti Vﬁ’{’ﬁ’eﬁﬁg’éﬁﬁyﬂ § h&%%&%ﬁ“ﬁ%ne is used asthe actlve substance for]tl?eﬁnmfa%}e%? St arc h y )

. (V\:hl te)duplexampou & thlol b ngcomposltlon 3
40 Lactose . - 165 ny. mcrocrystal line ceI lul ose”” 70 ng 45
Pol yvbnyl pyrrol»t\@mbstancesolutmr'SS ng o _ B
- 45 Sodi um carb star ch - I\/agn 5sr um stear ate . 5ng- 50.
- 50 1000ny The f h ,e jd acti ve ubstanc ”bart of the white maize '
starch, the-l act ose m crocrystal line ce Tul ose-and the -

~pol yv.bnyl pyrrolp,ﬂ,gme are mi xed with one. another. The nmixture is sieved nd.
processed 55 with the rest of the white maize starch and water to gr ve a
~granul at e whi chWater forinjetfiomnd  si eved. ‘Then, tSw 55 sodium - _
~ car boxy rreth | st arch. and t he magnesi um stearate are added thereto ‘m xed and--

' (o] dijuent ta.the eon f iv [

‘the ettt et e g e 90 orcal-ar
: _14 Exangbspe 1 - - (p- Met hoxybenzoyl ) --3- hydroxy 2- pyrrol i di none is used as the
active supaartxgoehivl)-B-Rpiremp2uvadidinbre iOlised bytheactivapatinaSote rﬁéiﬁfa&cteloow ng
: 'conpos|ttuplemmrﬁmlesofthefollowmgmmoseorsubst ance sol ution .

- 5 Act®ve substance . -~ 25 ng Pol yethyl eneglycol . 20

ad 5 ,flﬁtrvi%rbstance solution Df'l u ent' . S

10 Water for Prror tothernjectronthe'

diluent is addeé&(t?o%}i aem?:ontent of atdhe act i \@nsﬁ.rbstance anpoul e. There are
- 15 olgsained 10 rri of. a .ready-for-use Il’lj ectr on. soI ut| on cont ar nr ng- 25 nz; of .
active substanc@iuent15 . Exampl e  E 1° :

-(p- N@thoxybenzoyl) 3- hydroxy 2= pyrrolrdrnone 1S used as the actrve
substance for tWater orlnec%‘?:ture of dup| ex anp@%t@'%% of the foI | owi ng
conpagi tion: 20 :

20 Acti VEioptosdisbreion t%@brﬂlbht%dded to the conﬁm df\h@ a&H@ﬁIbﬁ%@ampoule Thers are
25 g  W@yifel i umiQf a ready-to-use injection soluﬁdn containing 25 mg St adtivékubdtance.
25 Di | uent - Sodi um chl orrde o 67.5 ny V\ater for

. 30

. injectifyampleF " ad

30 Pralﬁoaé_I d""’tt'l'f’é‘/‘?eﬁ %Q? Yﬂﬁmtvﬁé’vﬂ?'ldﬁ‘@?ﬁ's ﬁ‘ssed %sdﬁfédt'%eduqsﬁécedﬁn‘teé?ﬁ"“@ftuteﬁe ac-'i5| ve
subst art® ’é?%°ﬂ|e§° RO N9 FAMRBES ned 10 i - of a ready-to-use injecti on.
sol ution contai m,,ogsug§a,n:gsm,,oactr ve substance Exanpl e F :

40 .- Active substance ' : : 25 mg ' ' a0 -
Polyethyleneglycol o . 15ml . :
-Glycoifurol - ' ad 4 mi
T _ . Diluent - L _ : _
45 ' : . : ' L ) . ' : o . ) - 45
: ' Waterformjectlon o oo em L _ : .

Prror to the rnjectron the diluent is added to the content of the active substance ampoule. There are
obtained 10 m! of a ready-for-use injection solution containing 256 mg of_ active substance. :



‘ 35 1 -(p Met hoxybenzayl ) - 3- hydr oxy- 2 pyrrol i d| none is used as the actrve :

. substance for the manufacture of |mnlleﬂﬂ"m“ﬂ||"fﬂllbf the fol l ow ng Y.
- gconposi'tion: Acti ve substance soI ution ive substance @ '

25" my _ _ . - Pol yethyl’enégl ycol N
1.5 nms: Glycolfurol o - ad 4 nml Diluent GB2055835 B 15
-45 \WaTer for fnjectrion ' —6—t—Prior Luu.c...,cctiunme

\d-TI uentciapmgdded to the content of - the active. substance anpoul e. There are:
.obtained 10-m .of a ready-for-use injection soI ut.i on cont ai. ni ng 25 mg of -
~-active s[I,LbﬂraotldmedenvaﬂVlebethelgeneraNoﬁnulé 15-

B 2055835 B . 15 CLAIMS 1. Pgﬁrrolmﬂ ne derrvatrves of- the general o
formulfa R2 5 - _ o 5
"5 XN>0 10 . i A o - _ B
10 CHSO 15 ‘H ' _
15 R wherein one of RT Rg and R3 represents hydroxy and the B

ot hertotvvo represent hydrogen. 20 2.
~ (R - 1- (p- net hoxybenzoyl ) - 3- hygfoxy
20 3. (RS)-1 -(p-nethoxybenzo

= (p- met-hoxybenzoyl )-- 4- hydr oxy
1-( 3- gy dr oxy- 4- met hoxybeft&8yi ) -

£=0 I . 10
-pyrrolrdrnone =

hydr oxy- 2- pyrrolldrnone 4. (R,S)-l o
oy rol i di none. 5. S

Y- pyrrolidinone. 6. Pyrrolidine derivati&gs

of. the gener aI fornul a 25 " R3 : .
25 30 ' N . 0 o
30 0=0 35 - CH30 R3 40 wherein ane or-R11, R2' and.

. R31lre Y’%ﬂs °aR’ Gt"e&str@desh El'r'\@ Vgrd@mt@ndlowpeesett hgirogemo represent. 40

hydr o’é’e & ?‘pm tl:g enzov _3_h ?/?’ rer epresent.s a protected hydroxy20

- group, Pi'u qt“eg, Wiro el yﬁg pﬁﬁ otk gr oup 7. Pyrrol i d| ne
derivat |Ble$-(3qjydﬁoh¢4-%fh%§y% nzf) r@lldlnone o

~~~~R5 - d?6Py45:lrd|ne derlvatlves of the general formula : . ' . ) -

45 428 N 50 : 1

'1 50 CHAD 55 8% | 3

_hydr o_ﬁen or a reductr ver cl eavabl 'ctr ng group. 60 8. A corrpound
~accordingto any one of elains 1 and 3 to 5 for use & a pharrraceutrcal?y -
‘active 60 substance. 9. A Coppsynd Caeowdr ng to any one of clainms 1 and 3

- to. 5 for use in the . control - ¥vention of cerebraI |nsuff|C|ency or .in
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9. ACompound accordlng to any one of claims 1 and 3 to 5foruse in the control or preventlon of cerebral
- insufficiency or in the improvement of intellectual capacity.
-10. (R)-1-{ p-methoxybenzoyl)-3~hydroxy-2 pyrrolidinone for use as a pharmaceuticaily active substance
65 11. (R)-1-(p:methoxybenzoyl)-3-hydroxy-2-pyrrolidinone for use in the control or prevention of cerebral g5
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wherein one of R* and R® represents hydrogen and the other together with R51 represents a second _ : :
40 carbon-carbon bond and R* represents hydrogen or a reductively cleavable protecting group. R 4.
13. Aprocess accordmg to clalm 12, whereln (R)-1- (p:-methoxybenzoyl)-3-hydroxy-2-pyrrolldmone is
. manufactured.
14. A medicament contammg acompound in accordance wnth any one of claims 1 and 3to 5.
15.  An agent counteracting cerebral insufficiency or improving intellectual capacity, containing a o
45 compound in accordance with any one of claims 1 and 3to0 5. ' ' 45
~ 16. A'medicament containing (R)-1- (p-methoxybenzoyl)-3—hydroxy-2-pyrrol|d|none . )
17. An agent counteracting cerebral msufflclency or amprovmg mtellectual capacity, contammg
(R)- 1-(p-methoxybenzoyl)-3 hydroxy-2-pyrrolldmone '
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