ERQO 381 984 Bl Description SUMVARY OF THE | NVENTI ON 5 This invention
is concerned with the new conpounds gegasi sy the follow ng fornulae 1,
11, 111, IV and V, which have cholinergic activity; with nethods for
treating di seases of the central nervous systemin ramrmal s enpl oyi ng t hese
new conmpoundsscrptioh phar naceuti cal preparati ons containing these conmpounds;
and with processes for the production of these conpounds. 10 R OR R5

- N- CH2C- CCHEEUMWARY-OF THE INVENTION. ~ — — — — "~ Re 1: R8 -
R~~~~~~~~~6 20 Fornula-1 25 30 35 40 45 55 3 P 0 381 984 Bl
. N- CH. CUCEN. - th:\opve!@n is concerned with the new compounds descnbed by tp@ollowing papqﬁﬂ ldl |l|| WV and
10~ m e e \édvhl(:h have cholinergic activity; with methods for ireating diseases of the central nervous m in
(j N- CH2Cm cepgm szag)ploymg these new compounds; with pharmacsutical preparations C°"E‘8'P%{’}P§ cpvp%mds
R7 26~~~ and witl ﬂgcggsgifokgna prod%on of these compounds.
CH3C- N- CHZCUCCH2- 1 ~111? 7, | H3 formula V 35 in formulae I, I, Illl, IV and
V, R and R2 are each independent|y sel ected fromthe group consisting of
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(G -Cg) straight or branched chain al kyl" groups and noieties of the

formul a: 40 EP 0 381 984 B1 n \ KR 452
wherein RL and R2 taken together wth their associated N(itrogen) are
selected fromthe group consisting of azetidine, aziridine, pyrrolidine,

pi peridi ne and 50 R7 -N
v R 8 55 where R7 and Rs are¢ ingdependently selected fromthe group
consisting of (G -C6) acyl C_ - % al keRy, hydroxy, thio, (G -0C8)-

al kyl thio, (C1-C6) al kyl di thi e aé’fﬁ hydrogen with the proviso that
one of R7 4 EP 0 381 984RB1 and Rs nust b&2hydrogen; Rs, R4, R5, and Re,
are selected fromthe group consisting.of hydrogen, hydroxy, (G -C6)

acyl oxy, (Cl-CQ al koxy, thio, (G -’Jéff‘_‘&dxiwthi o, (Gi-06) alkydithio,

(C -Ce) acylthio and al kylsilyloxy with the proviso that at |east one of
Rs, N, B5, R6, R7 and Rs nmust be taken fromthe group consisting of

hydr oxy, (G -C6) acyloxy, (C-GCg) al koxy, thio, (G-Ce) alkylthio, (G -GCs)
al kyldithio, (C-Ce) 5 acylth @_leg a?é{vﬂl S) |"y| oxy; and the

phar macol ogi cal | y acceptabl e RPN\ par ti cul ar | y preferred are

t hose conpounds of fornul aex "t wherein at Beeast one of Re, As, Rs, Re,
R7 and s is selected from ((':1*:» Ce)r ac&/ll oxy, (C, -Ce) al koxy, hydroxy,
trialkyl or triarylsilyloxy and thi-éf‘-——é&lwl | PTION OF THE | NVENTI ON 10 The
novel compounds of the present invention may be readily prepared in
accOrdance with one or nore of the following reaction schenmes: Schenme 15

E'\Q2C . 00 20 0 1E\ NHz HCOzH
EOCHC8 ' ko HO, - HOH Ry a' 25
CO2H 3 N-CHaC=CCH,~ HGO /
S MeQ2COTs 30 g, H OH2 35
0 _NRNF12 B NRIR2 -21~1-
Lpé) 25 - Foraula 1V N#rN H - OR
0
i Ry
“ = : CHyC~N-CHoCRCCHo~ O.’ .
bu, '
Forsula V
35 -
g/ In formulae 1, I, Wi, IV and V, Ry and Rz are each independently selected from the group consisting of
(C1-Gs) straight or branched chain alkyl groups and moieties of the formula:

N
N R
It

45
wherein Ry and Rz taken together with their associated N(itrogen) are selected from the group consisting of
azetidine, aziriqine, pyrrolidine, piperidine and
50 R 2
N .
Rg

55

where Ry and Rg are independently selected from the group consisting of (C1-Cs) acyloxy, {(C1-Cs) alkoxy,
hydroxy, thio, (C1-Cs)- alkylthio, (C1-Cs) alkyldithio, acylthio and hydrogen with the proviso that ons of Ry

4
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10 and Rs must be hydrogen; Rs, Rs, &, and] As, Sesheaipstell fom the) geove Gersistingeotviiytiagen,
Scheme |, (8ydravhifdCoxasyiay (G kel tbhdﬁyf%)sﬁlkv*ﬂ@nfm](‘@ksl}vgmﬂarﬁ%r%) &eyitgjo and
met hyl est e Rlkgsilyloxy) with_the Ripvise haaaql b Roife: Bee R Re @kl Re @ust by taensfrom the group
(8)-oxir ane&&'@ﬂ"\? °<§<E‘Y‘H°"c¥t Wy‘P‘)eaﬂ'@W {§n &P)ea' ?% &a-G} @liithiag) (Crrg)jatkyidithjo (G -Ce)
usi ng pre¥i G64 bsﬂ theele m

cular re -] l-lV whe n at 3 R
1781, 26 ( 198 'ssﬂ?fizd gm‘? é'ggcv o ﬁ' %'d Wm%. (o vl &f{i!‘%ﬁa‘ Eﬂ

propar gyl amgpechPrieR s Nentvent at terrper atures ranging from room

t enper at upe -t-u—t-ﬁe—r-gl-u-x—t-en-pev-ature of the solvent, preferably in the
presence Of anyrig! dos 'corﬁ%[ﬁis o@ﬂ{eb&%ﬁt%veﬁtﬂn Prfa?%‘}@adﬁys?:reﬁlared in accordance with one or
hydr oxy- 1- (%iopg@p%wi,\),m@regﬁg,{&hémysnone . Conpound 5" is then reacted with
an aryl or a (G -CG carboxylic 5 acid anhydride such as acetic anhydride
in the presence of pyridine and prefer atg_%gg;_riet hyl am nopyri dine in an
ether or & chl orohydrocarbon sol vent, such as dichl oronet hane, to give the
internedi ate of general fornula 6, for exanple,

(S)-4-(acetyl oxy)-1-(2-pr opynystq,e,g)aﬂrol i di none. The conpound of general
formefa 6 is reacted with parafor Iglehyde acetic acid, copper (1) or (I1)
chloride and a secondary ami ne sucl a

ine in a ethereal sol vent
such as #%oxane in an inert to atmpsphe e at t refI%nperature of the

solvent to give, on basification, the pyNolidinone of AJeneral fornula 7.
The conpound gf ggperal for muF&E iZ”Tbac ed with an kali netal carbonate
or hydroxi de f an al eehel—s0l ven HO' [o]3} er at4H-e—t-o—pr oduce
a conpound of neral fornula 8. I an angl ogous fas to the preparation
of conpodﬁds of §8ﬁbr fornulas 7-%and 8 ffrom (S)-mal it ¥tid 1, conpounds
of general fornul as 10 ame 11 are prepared from (R)-mal c acid 9. 15
Reacti on of a conpound of geQEk%H fo 8 with an aryT" or a (G -GCs)
carboxylic acid, a trialkyl or yl phésphi ne and a dial kyl or a

di &ryl al kyl azodlcarboxylate in anyePHer or chl orohydrocarbon sol vent at or

around OC affords the conpound of ggneral fornmula 10. K> Reacti on
of a conpound of general formula 1I"with a (Cl-Cs) carboxylic acid, a
trialkyl of triaryl- K> phosphi ne and a di al kyl or diarylal kyI
azodi car boxyl atg*n an ether or a chlorg rFQcar bon sol vent at or 2@6%ound
OC affords t he k onpound of -gener forgflia 7. 25 K> 30 f
- o§( z
o OR HO
%0 .8 z : 2
45 NRyR; o NRR2
COH /
H* . H0>dN
coH H H
50 2 11
Scheme |

55
In accordance with Scheme |, (S)-3-hydroxy-4-[[(4-methylphenyl)sulfonylJoxylbutanoic acid methyl ester

2, (S)-3-hydroxy-4-iodobutanoic acid ethyl ester 3 and (8)-oxiraneacstic acid ethyl ester 4 are prepared
from (S)-malic acid 1 using previously described methods [S. Saito et. al. Chem. Lett. 1389, (1984) and M.
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H OH SO0 t CO2H H N,

Hi sOH 23 Hé@xhevedd pl. al. Tetrahedron Lett. 1781, 28 (1987)]. The esters 2, 3 and 4 are individually regcied v

0 propargylamine in # @eghol sqlygnt at temperatures ranging from room temperature to the refl

2rN R 20 tempergture of the solvent, preferably in the preseg_cezgﬁqn ql\(ab metaNcarbonate duce (S)-4-

0 N OTT8ydroxy-1 -(2-propynyl)-2-pyrrolld@one 5. Comqozmd él—? ?‘ reacted with an aryl or a Y carboxyllc20

CH50 S acid anquln eilc anhydride i m the © pyridine and preferably dlmethylaminopyridine

292 |n an ether or a chlorohydrocarbon so dlchloromethane, to give the intermediate of general

0 Ia 6, for exal - -propynyl)-z-pyrrolldlnone

2/EASEO SCh chPo W@’L‘iﬁ ula 6 %ctﬁd with ?raformaldehyde, acelic acid, ~&)Ep~e?@'|or an

(9)-2, 2 d ﬁlor ethereal solvent such as dioxane in an inert

di hvdr 003 so'i\leﬂt)ﬁg SonChaStichD e Jgrrakitiflone B} general
y é i Hrg&'iy?d '?orrﬂi;)l‘a ﬂfs@edafeew ﬂ‘dallkéﬁ MG GAFRNdto DydroikRSe i bed

met hods ic tléf%rpa Founcfrbom tbm to SrbRiB8 a Spound bi §and@ornki@80) | from

(S)-mali C acyy Qm Jenaléﬁhl% thshloR ROME p arht&m bﬁ&ﬁﬁpﬁﬁi‘:dy\fot donéraldarinuliasT® i/ 8 frorb §S)-nwli¢ ane
in an al cqlal, empMABE of dbneral foRMERE NOEAE 1@ afecpigpiaiad frbm (RANGAGCGCld®. t he ref | ux

t enper ajsur e Rdactioh®f 3 Gbmpulhd ofvigehéralrtarmia tecwitheanaaryl o a ((G1eds b parieulylictagid g islkyl foe
ester of gringshasphin@amLd dialiylor aviayielkyRezpdicgbaxyl§tein @sdthes prr chilogphydresarben salvem e
chai n al kyir aroiifde®°C affopis thectompougdefegereral fognuiadla 14 is reacted with

pr oat gyl ani Reaction cirn compoind|of generab farmida 14 witk gfEr-Ge) rrROWimETh @ Fialaheh BEmy

t &nper at urpbospbing sl  dilkylyer dienygliyl ppegicarbeyiaterip ag gihgrediia °hﬁ9f‘@ﬂ§?‘g@8'f Folvpnt at or

20 around 0°C affords the compound of general formula 7.
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ERLO 381 984 Bl in the presence of an alkali metal carbonate, to produce
(S)-3-hydroxy-1-(2-propynyl)-2-pyrrogp gisgpross 8p. Conpound 15 is then
reacted with an aryl or a (G -Cs) carboxylic acid, such as acetic
anhydride, in the presence of pyridine and preferrably in the presence of
di met hyl am nopyridine in an ether or c [ rocar bon sol vent, such as
di chl oronet hane, to give the internedi Ia‘%%%eneral formula 16, where 5

Rs is 0 of G (CO ¥ straight or branched chain alk l, or 015
-C-aryl or substitut®d aryl, _for exa “‘°°'°>r}‘
(S) - 3-acefoxy-1- (2- propyayl ) -2-pyrrol iygénone. i) Won In a second and

conpl enentary manner, 1corrpound 15 is pr éared fromfuragpne 12. Reaction of
20 acetonide 12 with-hydrazoic acid, a ialkyl or a tfiraryl 0:sphi ne and
a di al kyl azodi carboxyl ate i@an ether or chigrohydrocarbog#sol vént, such
as di chl ogonet hane, at or afound 00C affordé the conpoundfof formula 17.
Reacti on of conmi&und—tIT hydeegen galS=yhy an—et-her cohol solvent in
the presence of platiniumyGg|de at or aro room tenperiat jire gi ves
(S)-3-hydroxy-2-pyrrolidinong 18. Reacti on.¥* conpoundw® with a greater
than two fold excess of tert-butyldi nmethyl si P—§+ chlorideangga tertiary

am ne bass, such as 25 triethylamne, in a eth or chl oro'rﬂ/drocarq'on
sol vent at oo, nd roomte rature foll owed & reflux period ofi
between 1 toH howhs—i-ﬁ-—nce-t-q%g produces cogpeyund,, 1%—teat-ken N
corrp\&u'nd 19 w strong basey/sudeh as sodi um ride or pot assi

t ekt~ but oxi de, in an ether sol‘i/én.L_a% or around 0CN-ekl owed by t h& éaddi tion
of propar#yl bloni de gives conpoiad 20. Reaction of ,,conpound 20 wi th

al cohol i ¢ hydrogen chl oride affords conpound 15. >4y A conmpound o‘fi
general formula 16 is reacted wi th parafornal dep#fde, acetic acid, gcopper
(I') or (I1) chloride and a¥secondary am ne, sufh as pyrrolidi ne{’i’r.l an

ether solyent, such as 8 ne, slder®an i neg Mgt nosphere at_reflux to give
on basifiCati ommtﬁ geRet-at—Formll a . A'tTGTpr’U’nd"Mor mul a 20
is reacted with paraformfidehyde, acetic acifigzcopper (1) or 4 chl ori de

and a secondary am ne, sulf®as pyrrolidin i Lgan ether sol vendy such as
di oxane, under an inert at&sphere at ref I'UX to give on basiigication a
conpound gf general fofula 21. tion of a cqMpound of general formila

21 with al coholic l”q,gen C ride affords '&g%)ound of gener al | a
22. A conpound general «fornula 22 is th®n reacted with an ar or a®
(G -C6) carboxy|ic aci@—steh—as—acetic anhydride, in the presgnce of

pyridi ne and®sfeherrably in the prese di-methytamiropysd@itqe i n an
et her or ehl opkydrocarbon sol vent, sucl) di chl oronet hane, %o /give a
conpound of dledres al fornula 23. 40 Héu conp d of general

C%ﬁ(rﬂny%gl \2/§nit >

eneral fornul as22.

react<€d with an atkali netal carbonate o22hydrox
at or around roomtenperature to produce a compoun
In an anal ogous fashion to the preparation of coMpg of gener al ul as
22 and 23*% rom (S)-malic acid 1, conpounds géq@ral f oyl as 247and 25
are prepared from (R -malic acid 9. Reacti of a conmpound of general
formula 22 witf) emmaryl or a (Cl-Cr) carbnxylic amﬂ%or
Ho’( o
4 . COzH “‘:m H'on.
s ' 25

s0 Scheme |l

In accordance with Scheme Il, (S)-2,2-dimethyl-4-(2-hydroxymethyl)-5-oxo-1,3-dioxolane 12 and (S)-
dihydro-3-hydroxy-2(3H)-furanone 13 are prepared using previously described methods [D.B. Colium et. al.

J. Amer. Chem. Soc. 2118, 102,(1980)] from (S)-malic acid 1. The furanone 13 is reacted with iodotrimethyl-

55 silane in an alcohol solvent at a temperature ranging from 0°C to the reflux temperature of the solvent, with
room temperature preferred, to give the ester of general formula 14, where Rio is a (Ci-Cs) straight or
branched chain alkyl. The compound of general formula 14 is reacted with propargylamine in an alcohol
solvent at a temperature ranging from room temperature to the reflux temperature of the solvent, preferrably



4% tridaryl phosphine and a dial kyl or "an di aryl al kyl azodi carboxylate in an
et her or a chl orohydrocarbon sol vegp gagt 884 8§ ound OC affords a conpound of
general formula 25. Reaction of a conpound of general formula 24 with an
aryl or a (Cl-Cs) carboxylic acid, a trialkyl or triaryl phosphine and a

di al kyl orin tfieamesahde\df ap atsali wetallverbotatet to preducen (S-8hrdroxgtt-(prepyny)-dibyyrdiidinoes Bon
sol vent atCompound df ritl therCreg¢tehyithsangary onp der@s) ofrboydigearid) suttoamarelic PBydrigg in the A
conpound d¥esgsePlaPydip neNda PRisrably i dea dpseice hotadimathyaminoppiding| inc an (s8eat%e or
hydr oxi de qhhfﬁwfwe%ﬂve@oﬁuc}‘eﬁd'°al°'°5\°thﬂ}°oi9rwe thedmermedipe plaeprrd fapuip i uhere a

conpound o Beneral fornula 24. 55 8 EP O 381 984 Bl Sehene |1l H

H O00AS | . Il N -N S

H \Y H Q~~~~~~~ £ 9 54 OIBS o4
CH 19 26 " 27 10 | I
N o N 20 =C=(Cy=Cy) H

H N N HP NHO K. > 30 30~N

CO 3&raigfd or branched chain alkyl or -N=~r aNN Of t
30 Me 32

36 K> 40 o

H....Of -Nc-CH 4

m O 0o N, O ac-ary1 37
11~~~10 ~~Me O 31 33 According

to Sehene drshiljstitated arpipiotexemplé (S)-Brecetasy-ir(f-ropy@yi)2pyrrelidioered Wit h a nmetal hydri de
reddci ng agelt a second ansl ¢omplaimeniana imannien Laembgudd (18 ds prepaged fronofuraiore i Repciianciuce
(S) - 3- p§a r¥selepidnls withdhydrazoie asided trighky! af 3 ipnyipbesPy® and goﬁtamﬁtaF@'cﬁ"lb@@b@U’F asethgr o
avai | abl e §&hloohydrossrbanfelyeng, sugh a8 sliepleramethape. gt Ar arprad 81 atferdp tho cgppquidot formula
(S)-form YhBeaction.of eompgundcld Wi fyfipogm gas inan efher pr alcohql ﬁ@VWHE%PE?S?’E? H‘\ gtinium
Fl anagan € cXide af or'arquad.ro p §tu Ayes ( %— 'P rr i in |th
893 (1986)19"'?‘{%’ &a'a.fvﬁ ‘?ﬁ‘yd'

v o vl SR R S #%“ﬁféf:"?;v:?;:

Whydn potassium tert-butoxide, in an ether solvent at or around 0°C
followed by the addition of propargyl bromide gives compound 20. Reaction of compound 20 with alcoholic

: hydrogen chioride affords compound 15.

(O 30 A compound of general formula 1 16 is reacted with paraformaldehyde, acetic acid, copper (1) or (i)
chloride and a secondary amine, such as pyrrolidine, in an ether solvent, such as dioxane, under an inert
atmosphere at reflux to give on basification a compound of general formula 23.

A compound of formula 20 is reacted with paraformaldehyde, acetic acid, copper (I} or (ll) chloride and
a secondary amine, such as pyrrolidine, in an ether solvent, such as dioxane, under an inert atmosphere at
35 reflux to give on basification a compound of general formula 21. Reaction of a compound of general formula
- 21 with alcoholic hydrogen chloride affords a compound of g general formula 22. A compound of general
\/ formula 22 is then reacted with an aryl or a (C1-Cg) carboxylic acid, such as acetic anhydride, in the
presence > of pyridine and preferrably in the presence of dimethylaminopyridine in an ether or
chiorohydrocarbon solvent, such as dichloromethane, to give a compound of general formula 23.
40 A compound of general formula 23 is reacted with an alkali metal carbonate or hydrox|de in an alcohol
solvent at or around room temperature to produce a compound of general formula 22.
in an analogous fashion to the preparation of compounds of general formulas 22 and 23 from (S)-malic
acid 1, compounds of general formulas 24 and 25 are prepared from (R)-malic acid 9. 9.
Reaction of a compound of general formula 22 with an aryl or a (C1-Cs) carboxyllc acid, a trialky! or
45 triarylphosphine and a dialkyl or an diarylalkyl azochcarboxylate in an ether or a chiorohydrocarbon solvent
at or around 0°C affords a compound of general formula 25.
Reaction of a compound of general formula 24 with an aryl or a (C1-Cg) carboxylic acid, a trialkyl or
triaryiphosphine and a dialkyl or diaryalkyl azod|carboxylate in an ether or a chiorohydrocarbon solvent at or
around 0°C affords a compound of general formula 23.
50 A compound of general formula 25 is reacted with an alkali metal carbonate or hydroxide in an alcohol
solvent at or around room temperature to produce a compound of general formula 24.

Iy
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ER 0 381 984 1 16, (1986)] affords a 'conmpound of general formula 27, where
R1l is a substituted phenyl nethyl. regssiogs4a®1 a conpound of general
formula 27 with an aryl or a (C-Crg) carboxylic acid anhydride in the
presence of pyridine and preferably in the presence of

di met hyl am nopyridine in an ether or aﬁgﬂéﬂ%giﬁdrocarbon sol vent at or
around 0OC gives a conpound Qf general formiula Z28. Reduction of a conpound

of general 5 fornula 28 mn%h hydrogen usiny platini um oxi@emas catal yst in
an ether or al cohol solv or—atouad r t erperat ure oduces a
conmpound Yener al fornulagzg;ikeactlon of a\ cgnpound of géne%al formul a 29
wi t h parafornmal dehyde, a gh@ acid, coppari(l) or (II) a ori de and

propar gyl pyrrolidinone in aqsether sol vent, gessuch as , under an inert
at nosphere and at the refl ux=tenperature of—1h grves on
basi ficatjon of the reaction nediumthe c und of neral io formula 30.

Treatnent of a conpound of general fornula 30 wwth an al kali netal
carbonate or hydroxide in an al cohol 88hvent at or %Hbund room tenperature
gi ves a conpound of general fornmula . Reaction conmpound of gener al
formula 29 with parafornmal dehyde, aiet}c acid, coppef (1) or (I1) chloride
and N-netdayl - N- pr opar gyl acet am de wTk an et her soH t, such as di oxane,
under an inert at- nosphere and at t reflux tenpegg@ture of the sol vent
gives, on basification of the reactiop nedium a i conpound of general
formeta 32. Treatnment of a conpound of general forqula 32 with an al kal

| carbonate or hydroxide in an al tohol solvent at or around room
t enper at e gi ves a conpound of gener%l fornula 33 Reaction of a conpound
of general formula 27 with a (C1 -Cr | kyl i odi for exanpl e nethyl
iodide, in the presence of silver (I xide in a e her sol vent gives a
d of general
an et her or

conpound of general fornula 34. Red |on of a
formula 34 with hydrogen using at i paiM\oxi de as cggalyst
al cohol sol vent at or aroun oonltenpgrathe produces a co
general formula 35. Reaction of a conpound ®f general forrmula 33w th
par af or mal dehyde, acei] P aci d, copper (I) or (I1) chloride and

propar gyl pyrrolidirese [TPRa et her sol vent, h as di oxane, under " i nert
at kpspherg and t heMref | ux t enper at ur fifteesol vient gi ves '”““
basification of the reaction nmedi um co nd of deneral foryml a 36.
Reaction ofga _sgonpound of general fofmula 35 with paraforngl dehyde, acetic
par etam de in an
spheyefand at the

ion of the ré&&ction
55 10

acid, copper I} or (II) chloridg.a N- et hyl - N-pr
et her solvent, gich as di oxane, un er™an ipert at-
reflux tewperatTUte of the solvent dFVes, basific
nedkgg1 a conpound ¢f general fornmula 37. 35 40 45

H H
45 / /_ o™ e
N N Me
~O N

Me

50 31 .3_.3

According to Scheme lil a compound of the formula 19 is reacted with a metal hydride reducing agent

such as lithium aluminum hydride at or around 0°C to produce (S)-3-pyrrolidinol 26. A number of alternate

55 synthetic procedures are available for the synthesis of compound 26 in the optlcally active (S)-form, the (R)-
form (compound 38), as well as the racemic form [D. Flanagan et. al. Heterocycles 2247, 26, (1987) M.
Hashimoto, Chem. Lett. 893 (1986)]. In addition, the racemic form of the compound is commercially
available. Reaction of compound 26, using the published procedure [B. Harris et. al. Synth. Commun., 1815,



f s e EP 0 381 984°’Bl achle XV 5

N HO 20 \ EP 02381@8iB13 OLO0 Oye
lyN e , 4 20
i ft% 30 40 4 Schene |1V In an anal ogous nmanner to the

pr epar at i o, ¢es@imifprde A demppfindypet generel fofmulargid] wiwredH1 ts@ sBbstiuted pheoymptbylrRbadtien oft he
conpounds @aforpenes ef| genesal farna 2B gith an apy op p ECrfis b prslouylic (actd imrfiydride V) the presence of
(R) - pyr r ol PYiidng [and; greferpblysip thes presence-of dimethylgiwpyripg iBRn $#Re A \ghigghydrocarbon

HOH solvent at or around 0°C givag s ppmpgyndoof general formula 28. Reduction of a compound of gqqujalRQ
15 0 N & formula 28 with hydrogen using platinium oxide as ngtaMstz'roan ether or alcohol solvent at or around room
HO temperature produces a ¢ ut}izgeneral formula 29. Q e | 4
NR1R2 Reaction of a Wﬁég%f general formula 29 with para wg%%yde. acetic acid, copper () or (ﬁ)
NRIR2 25 3 loride and propargylpytro ldinope in an ether solvent, such as dioxans, underlﬂqi rt atmosphere and at
HSH 22 e reflux temperature of the galvent gives on basification of the reaction m%?ga ompound of general

| carbonate or hydroxide in

11;__22 formula 30. Treatment zfg}a compound of general formula 30 with an alkali
4 35 NRIRZ3q-3icohol solvent ak ofatound room temperaturé'gifbs a compdund of general formula 31. _
HSSRI G5 50 Reaction of a compound of general formula 29 with paraormaHehye, 3688c Yeid oo ek o
Scheme V. tAI&id6 QP NRéinyRN-poBérblcatarhias 1id ah @G SdiveRd bikh Csadickam! DAL ah heRMat-
et her sol v@léphere and at the reflux temperature of the solvent gives, on basification of the reaction medium, a
15 compound of general formula 32. Treatment of a compound of general formula 32 with an alkali metal
carbonate or hydroxide in an aicohol solvent at or around room temperature gives a compound of general

_ formula 33.
_ L Reaction of a compound of general formula 27 with a (C1-Cs) alky! iodide, for example methyl iodide, in
Y the presence of silver (I) oxide in an ether solvent gives a compound of general formula 34. Reduction of a

20 compound of general formula 34 with hydrogen using platinum oxide as catalyst in an ether or alcohol

solvent at or around room temperature produces a compound of general formula 35.

Reaction of a compound of general formula 35 with paraformaldehyde, acetic acid, copper (I or {ll)
chloride and propargylpyrrolidinone in a ether solvent, such as dioxane, under an inert atmosphere and at
the reflux temperature of the solvent gives, on basification of the reaction medium, a compound of general

25 formula 36. :

Reaction of a compound of general formula 35 with paraformaldehyde, acetic acid, copper (i} or (i)
chloride and N-methyl-N-propargylacetamide in an ether solvent, such as dioxane, under an inert at-
mosphere and at the reflux temperature of the solvent gives, on basification of the reaction medium, a
compound of general formula 37.

50
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ok a cll or ohydrocarbon sol vent at or "around 00C to gi ve the conmpound of
formula 45. Reaction of the 55 conpEmo38f9gaBhul a 45 with

par af or mal dehyde, acetic acid, copper (lI) or (Il) chloride and a secondary
am ne such as pyrrolidine in a ether solvent, such as di oxane, under an
inert atnosphere and at the reflux tenpchenecIwf the sol vent gives on
basification of the reaction nmedium the conpound of general fornula 46.
Alternately, the reaction of the conpound ofygeneral formula 22 with

di azonet hane in an ether solvent 12 EP O 881 984 Bl or a

chl or ohydr ocar bon sol vent at or around 00C ¢rQduces the conpound of general
formula 46. Schene VI 5 According to VA, the conmpound of general

formula 22 is reacted with an al kyl or.aryl sul fony[N\chl oride in the
presence of an am ne base, such as ridine 3% #rietfRylamne, in an ether
or chl orofgydrocar- bon sol vent or around j00C No prodwgce the conmpound of

general fornula 47. Treatnent«0f conpound 47 wth\the al i nmetal salt of
a (G -Cs) thiocarboxylic acid in an al cohol| sol ve ound room
tenperature affords a conpound of general fornula 4 of a
conmpound of general for a 48 wth 10 dry hydrogen ghloride in an al cohol
sol vent prsoduces a_cg mAd of general fornul 3®%9. Relaction of a ¢ BMind
of general fornu 490wt h an al kyl t hi osyl fongee in et her or ,{iﬂhn
chl or ohydr ocar -/bon sol vent at or arou ro tenper af ure af fgf ds
conpetind of gemeral formula 50. Reactfon of a compoungd of gzﬁgfgr formul a
49ith a e?ﬁﬁz? of 2-pyridyidisulfi i vegt at or bel ow 00C
foll onwed #y t addition of the r8udfited al kyl lithiumre®geNt gives a
conpound of gen#®al i5 fornula 51. acti oflof a conppund gener @iz
formula 49 with a mjld oxidant such as 2-py}idyl disujfide or dinethyl

om t enperature

e present invention

t he use of the 20

sul foxi de in chl oroljydrocarbon solvent at of around r
produces g conpound jof i-" general forjula 52.
rel ates to conmpoundqd, pharmaceutical conpos{ti ons and
conpounds for the nuf acture of pharmaceut §cals. The nov conmpoundsome

descri bed herein are useful.as cholinergic agents. A chronic defiﬁiﬁi%y in

central cholineric functi has been inplicated®#n a variety ne | ogi c
and_psychbatric disorﬁﬁgsfa: ncl udi ng senileugzjgntia of the A zheiner's
type (SDAT), tardi nesia, Pick's se and Huntingtlon's chorea.
Post nortem neur em cal investigatio of patients mﬁtﬁn@ﬁﬁ; have
denonstrated a rkduction in presynaptilc 25 markers for Me

acetylcholin ¥, i zi ng neurons in “id ppocanpus and the cerebrakscortex.
[ P. Davie® and . R Mal oney, Lancety 1976-11, 1403, (1976); E. K Perry,
R K Perry, G Blessed, B..E Tonlinson, J42hburol. Sci., 34, 247,

(19}G¥]. The badies for this cholinergic abmotmality is unclear, but

evi dence suggests that the cholinergic neurons in the neucl eus basalis of
Meynert may sel ectively degenerate in SDAT [J. T. Coyle, D. J. Price, M R
DeLong, SCiegge. . &19, 1184, (1983)]. If this degeneration plays a role in
behavi or 30 of the disease, then a possible treatnent strategy
woul d be to coppanRabdeud Mannbrils the Preparition o \QmipRRESbt Geftrdl Rithulds 3o k187 ot dofmporidBd

hi ppocanpus. 2g fhe 26inFdERE &8 YoM Bdl to BPSIE bropdiSBENBRE IV § Pogrdidifol 88/ Pt ons
of SDAT, mhé—di?ect nusgg??niJ”agoﬁT3?§'arg§oline [R.V%.mggrtﬁ;f R L.

Dean, B. Beer, Neurobiology of Aging, 1, 145, (1980)] and oxot r enor i ne [R
T. Bartus, R L. Dean, B. Beer, Psychopharmacol ogy Bulletin, 19, 168,
(1983)] produced

50
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35 significant inprovenent in performance. These results in aged nonkeys
were corroborated in SDAT patient gp\y4gd gg4®40! i ne whi ch produced a

nor e- consi stent i nprovenent when conpared to the an- ticholinesterase

i nhi bitor physostigmne [J. E. Christie, A Shering, J. Ferguson, A M

G en, British Journal of Psychiatry, 138, 46, (1981)]. These ani na
behavioral and clinical results have £¢hameg¥ted significant efforts in a
search for a 40 nuscarinic agonisﬁzmhich will selectiggely conpensate for
the |l oss of cholinergic input in e hi ppocanmpus ang/cer eberal cortex.
Howevers the search nust be refihed to seek agonistg which will not effect
significantly the remaining olinergic_fu i The recent
disclosure (T. I. Bonner, N J.\ Bdckley, A C You M R Brann, Science,
237,527, (1987)] that nuscarioi™®, receptors aremeot Sal|l the same but exi st
as a het erogenous popul ati on of *feceptors substantNat the possibility for
the di SBovery of a selective 4588yscarini ¢ agoni st . ﬁ% nmet hodi ca

met hyl ati on of the nuscarinic ago 'ﬁ&aoxotrennrine ant\|i t sNfgsj vati ves have
been studied in the search for a sgl€étive nmuscarinic ayonjst [B. Ringhahl,
J. Med. Chem 31, 683, (1988) andAeferences cited wthin). The nethodi cal
substitytion of a nethyl group 0 oxotrenorine can pregfe the steric
nonpol ar environment of the carinic agonist for its

neurotransmtter-receptor-cong| ex. 50 The present ggnventi on descri bes
rine derivatives a‘%ﬁ? pol ar substi -

t hespr epar ati on of novel

tuted oxygen and substituted fur groups. This ser|) of conpounds goes
beyond @he initial study pgyfernmed by Ringhahl. IMe@nYeffort to obtain a
sel ective nuscarinic agonist,“the subst'thiéylcﬁ oxygen and sul fur groups
on the oxotrenorine nol ecul22enabl es ge e the cof®ounds to explore
the steric environNB{Ry; of the rm:mqahizni c agoni st .ﬁ@‘IRZi ts neurotrqmgRitter
conplex. This nodijication of th Ox? 55 otremorihe nolecule is dlso useful
in prob®ng possipfe auxiliary pgfar interaction
receptors. As s#h, one or norg/of the conpoun
sel ective musqarinic agonist Activity. In ad

with one of thg/ nuscarinic
descri bed her#/ n may show
tion, the polag substituted

oxygen and, sulggtituted sul fuf, groups providehp possi bl e poi ny of attachment
f ar_drug- I Vr y_auxil %A_?owi oy d—be—used ance
transport of M-#e conpound 1 EP O 381 98X to the actijessite. The
conpoundsH&f Y;hi s i nvenMs@iWere tested f &t ol inergic abtiwity according
to the foll ow ng procedures.HG [ 3H Quinucl | } i ndi ng Assay
This assay i%=utilized in c8& unction with t G g~/met hyi~dr oxol ane

bi ndi nggsassay to eval uate antagoni st and hi i DA ohi st bi ndi ng
progg;ties of CNS cholinergic agents. s adapted frwmn

“Wat , M, Yamanura I—ll_.{l., and R e, WRR,RJ.~ Phar Riffpgr . 237:
411- 418 (1986) and Be% 10w Roeske, WR - and Ydmamu{a, Q1. |

Phar macol . Exp. Ther/ 237: «A19-427 (1986) / Ti ssue Prefdaratio Rat s a}e
sacrifieed by dec tation and the brai enoved and gl aced,/n ice. |The
cerebral cortex 5§ 15 dissected on a cgld stage, weighed ahd honogeni zed

(Polytron, settilng 5.5 with PT-10 saw joot h gener at or r MR secondd) in 50
vol umes (wetO ) of ice-cold 10 (&1 mv Na2 HP FQngihNIKHZPCM)
sodi um pot assi phosphate buffer (N B, pH7.4. T eHh genate ifs
pl aced ih an 4te bath for 30 secondy’ S -,
SSR1 0 10 /
50 | 51 52
50
Scheme V

According to Scheme V, the compound of formula 15 is reacted with diazomethane in an ether solvent

or a chlorohydrocarbon solvent at or around 0°C to give the compound of formula 45. Reaction of the

55 compound of formula 45 with paraformaldehyde, acetic acid, copper (I) or (I1) chloride and a secondary
amine such as pyrrolidine in a ether solvent, such as dioxane, under an inert atmosphere and at the reflux
temperature of the solvent gives on basification of the reaction medium, the compound of general formula

46. Alternately, the reaction of the compound of general formula 22 with diazomethane in an ether solvent

12



honogeni zed agai n as above. This procedure is repeated once again for a
total of three tines. The X> r eply 481 ¥@4 B9nogenate is then diluted

1: 3000 (original wet w/vol) with ice-cold NaKPB for use in the assay. 20
The final protein content per 2.0 ml of incubation mxture is 0.1 ny.

Di | uti on of or@shigwhysehsarbon solvent Rt os eviountdi 08\ produceyt thexgpmpeund of genergdormdladé. 0. 2 niV
to define non-specific binding (1 IMfinal conc). Test 25 conpounds are
prepared atSehamedi (f i nal conc 1 mVv) in buffer (if water soluble) or in

absol ute et hanol - 1 N HCI vN) and serially diluted to the desired
concent r &t i gn&ccording e feheqe d ?é’“\"%‘g‘ Ghegwer ‘rfB'i"l"Iae.?é '%Feéct%(‘&'ﬁ’l Q’?e?di‘ybgt%ﬂf?“l
NET 656, & Ej% W %f%:%ﬁe?é‘ ‘g}ggﬂ?ﬁgﬁﬁ‘ﬁj P i ity Soppen. %ga;
NET- 656; sp A . e ;

R e .nof«z j2ig SR e

efficien u% rdm {‘a aIR r91 nEd
bel ow. Tube eacti an a compou f Joherat rmul Wiﬁi dﬂ tosulfo fooih a %Paﬁt)rtﬂl%rocar-
3H QNB i LL pon kbigsnt'& oPhrodhid room tempsrature affords ak &Jund of geriéral formula 50. —

100 1 re&xtisir ¢ a compountNgf general forrfidla 49 with a excess- 2—pyr|dyld|sulf|de in an ether solvent at

100 orlbeid (B€ followed b¥Eheldddition of the required alkyl lithium reagent gives a compdRRd of general

100 15 fodmuts1/- 8 4e- 10 50

100 1 R84ctiéh df0a compodi@ Gi9%seneral fermula 49 with a m1|d oxldant such as 2-pyri® disulfide or

100 dithety) sdlfpxide in chibrobRirocarbondspivBi@d at or around room temperature produces a compound of50

100~ genergHorngla 52 4e- 07 --- - 50

1b_g/‘ 1 The, presen dnvention] gelates to compounds, pharmaceutical compositions and to thguse of the

100 20 gompgungdyfo the manuigstuppepf pharmaceuticals. - 50

100 1 Thesnoyej_compounds gdesqijbed herein are useful as cholinergic agents. A chronic deficieggy in central

100 hfhrggc ig@ptlon has ?ienzrzphcated Qpél \@gety of neurologic and psychiatric disorders, including seniles;
d zhelmers DAT), tardlve dyskinesia, Pick's disease and Huntington' s:-)@orea Post

100 |cl|v f_patients, with SD onsirated a re, in naptic

100 . markers i a ch@ Hc? ‘P&T o"ﬁ‘ BﬁméB Bd’ﬁ'ﬂ ’F*IS ?S’e A 8 %;31 il :n o

Conponent's S’? tflfg 1 P afn |es me Yo

buf fer or t rm

nomogenat e, b uaimsa.c% oﬁ R'EIBH‘Q @ f jwi

M nutes. Al GhepeNbre) m@ug&eﬁ‘ce, é%ﬁ If"irhﬁ ¢ sraroﬁaua; 5 %q

gl\ass fiBer synptohr et tﬁevwgéagea UShdiGd 1edm aargp iy ol K428 oibHoatt

under a V&Cbﬂémefgfc &@utrmhblgme;[am Hipto&pad. € Washe EP 0 381 984 Bl WI t h

5 x 3 m i ce- aphilagya HkdBkey Hlhal inbdef; ldssighbe® tdl Mt b aﬁﬁﬁorﬂsrbf Sbiafthd birdei MikciinRl S

with 10 m agonisteiadndcblink gRI N Bame kRaLl.| Dédalie BK BBsn, kburabiologl/oB)Aging 1, 0148d (1b&D)jSénand

over ni ght, eloademnnaRd Tt Bawos, (0 nDead,. B. Bparc Péyciwplsmatblogy Bulletinal o niden {1088)jasodliaidal

- ( nows sgigricant dinprovbimentpie rpedortnancanThised iresnitsolh agpd mohkegs weradtorrgboratedt in SDAT

calcul at ed pafients (with | a@&0ling avhich spredungsi & erdorersansigtent | improyentehte whenGedniPared t6 MD@IN

sof&‘v{/ar e patidoply egerqsg,anhWyspﬂngmne b} Ed¢trigtie, A. Shering, J. Ferguson, A. M. Glen, British Journal
of Psychiatry, 138, 46, (1981)]

These animal behavioral and clinical results have instigated significant efforts in a search for a

40 muscarinic agonist which will selectively compensate for the loss of cholinergic input in the hippocampus
and cereberal cortex. However, the search must be refined to seek agonists which will not effect
significantly the remaining body cholinergic functions. The recent disclosure (T. I. Bonner, N. J. Buckley, A.
C. Young, M. R. Brann, Science, 237,527, (1987)] that muscarinic receptors are not all the same but exist as
a heterogenous population of receptors substantiates the possibility for the discovery of a selective

45 muscarinic agonist.

The methodical methylation of the muscarinic agonist oxotremorine and its derivatives have been
studied in the search for a selective muscarinic agonist [B. Ringhahl, J. Med. Chem. 31, 683, (1988) and
references cited within]. The methodical substitution of a methyl group onto oxotremorine can probe the
steric nonpolar environment of the muscarinic agonist for its neurotransmitter-receptor-complex.

50 The present invention describes the preparation of novel oxotremorine derivatives having polar substi-
tuted oxygen and substituted sulfur groups. This series of compounds goes beyond the initial study
performed by Ringhahl. In.an effort to obtain a selective muscarinic agonist, the substitution of oxygen and
sulfur groups on the oxotremorine molecule enables one to use the compounds to explore the steric
environment of the muscarinic agonist for its neurotransmitter complex. This modification of the ox-

65 oftremorine molecule is also useful in probing possible auxiliary polar interactions with one of the muscarinic
receptors. As such, one or more of the compounds described hersin may show selective muscarinic agonist
activity. In addition, the polar substituted oxygen and substituted sulfur groups provide a possible point of
attachment for drug- delivery auxiliary groups, which could be used to enhance transport of the compound

13



5% Thesresults of this test  on representative conpounds of this invention
appear in Table |. [3H -G s-nethyl gp@agiagg s ndi ng Assay (H gh Affinity)
This assay is utilized In conjunction with 3H QNB bi nding to eval uate high
affinity agoni st binding and i o antagoni st properties of CNS cholinergic
agents. Thit tprastivedite-e was adapted from Vi ckroy, T.W, Roeske, WR, and
Yamanur a, H. [The Zompjundspefcthis. inyeriipn W ftested Dfgr clalirprgits Betigityo argyrding e dhej foliqying
rapid fil tPfa?qd@iﬁsassay that is set up to |abel only the high affinity
agoni st conf ormati on of the nuscarinic cholinergic receptor. Tissue

Pr epar atd oRH] Quinugliginy B&F’é““%&l?ﬁ"i‘ﬁ‘%@’d by decap| tati on and the brain renoved
and pl aced_gn _ice, The ce ebr ?‘rte,vx_ § ecte on a coI d sta

hi I ntagomst
wei ghed and sztﬂ i o

gener at or %@ °“'?s 3' %0 ,%.g g““ﬁ %eﬁm% apg,g framy
™ (8. 1 W}ﬁ@%ﬁ‘% mseamacpo Phefd

(NaKPB) om)genate |s aced I'n an | ce ath or 30 seconds and
20 hom)genlngg,g fonas above. This procedure I s repeated once again for a
total of three tlrres The resulting honogenate is then diluted 1:300

(orgi nal Wakts sk ¥afificodVbl [edabiftisiObnd hE KRR reMbveli $Ad ipRcddéh BS.SAY -corbbial EdrtBrals

pr ot ei n 1806kRBbd Pred cold Sagsl wéidhed BrRiLHdMbdeARed Pt Ssettifig 615 With PIH10 dawltddth goRer&ibr
Conpounds: fo? 55 decaride)dix 5¢@lurios (Wat wivolybfli@pold &0 M (BN apaNLHPaL, 1.9 nmM KIJPDE) sddim-ne
non- speci f paassium gphosghatd Bufféri (NedPBE pH @ ¥, ThEdwinogeoaipis hcks! im areicy bagipfar #0seedndsl &hdrivi
(fi et c onbomogarided | agaity af fabeve ( Tliis wratedpre e Irepiohted onpe agein ddysalotal ©f wdetimels. Thel N
HOA(1: 1, veafitingdaviogenste isithep dilited,1:3090 {arigingh avelceypl) with icanoldc¥alKPB for gyesin therpssay.
gener al ,20 ddbeflinglpsqigimecetopigr 2.9 whof icebationdpixtyre i OdePdeen 1 nM and 1 pM fi nal
concentrati ons 30 Pre aration of 3HCD: 3H CD (NEN, NET-647; specific
activity — Dijugionsof Go PBYS) is diluted to 20 nMwith NaPB (flnal conc = 1.0

M t t t f
Nt oot o) W ?"8%%& RS 5 B %% tgh 'encygﬁ%lf' b. Reihg qun f;"a' hncga'fe;t
ellmnat% ﬁ%m':gé"ﬁ@b PIe a’f& (“ ég"cs%iz n|c &) Of In;absolite ethano

@

results), én?r tfo ersa a’r gee.,r %u,fsl Bs the

treated vmth }-éroe?'1 , aS| |con|2|ng agent and oven dried pI’IOI’ to
use in an agpaiion 6fiidNeenal Iy, the G-/ B glass fiber filters are pre-soaked
i n\an aggeous pol yethyleninmne (PEI) solution (0.1% pH 7.0) prior to use.
Al poi nt s sii-NB GEN, INETI856; ispaifie WtV 4 130.0|0URMBIY istdihited to 3N, RAUN NSRES@hA kéhcentra-

bi ndi ng) ar gorad 0B YW AFBRP LUTEDY0 Bin RialGirling Bticichéyebse). filter strips to mnin ze
filter-to-filter variability. (See Bruns, RF., et al. Anal. Biochem 132:
74- 81 (19&BHNB@ndingiassase of PElI treated filters in filtration receptor
assays) .45 The 3HCD is prepared fresh in buffer just prior to use in
t he {assay Mvmpatnmongssuﬂmp@bmconpomt|on It should be kept on an ice bath
afte\*’dl lution in buffer. 50 55 15

Tube No. | ID* Buffer uL | Atropine uL | Test Compound #L | 3H-QNB uL | Tissue ml
40 1-2 Total 50 —— —— 100 1.85
3-4 NS 40 10 - 100 1.85
5-6 4e-11 —— - 50 100 1.85
7-8 4e-10 - —— 50 100 1.85
9-10 4e-09 50 100 1.85
45 11-12 40-08 - -— 50 100 1.85
13-14 40-07 -— - 50 100 1.85
15-16 4e-06 - - 50 100 1.85
17-18 40-05 - 50 100 1.85
19-20 40-04 50 100 1.85
50 21-22 40-03 - 50 100 1.85
23-24 40-02 - -— 50 100 1.85

* Stock concentration [M] of compound to be tested.

55 Components are added in the following order: test compound, radioligand, buffer or tissue to give a final
volume of 2.0 ml. After adding the tissue homogenate, the tubes are thoroughly mixed and incubated at
25°C for 120 minutes. At the end of 120 minutes, the samples are filtered through GF/B glass fiber filters
(Whatman) using a 24 sample cell harvester (Brandel) under a vacuum of 15 mm Hg. The tubes are washed

14



“EP 07 381 984 Bi 3H CD Binding Assay: A typical protocol is outlined bel ow

5 Tube No. ID* Buf fer &P 039At9esa@Bine | LL Test Conpound i.L
3HCDi.L Tissuem 1-2 Tot al 50

100 1. -4 NS 40 10 ---

100 withy 5 § gl -cold NaPB; The filters are then placed in scintillation vials with 10 ml gbscmtlllaﬂon
100 coc_Pttag g_lg-an HP or Ha?lBg allowed tqlganfcpvemlght shaken and then counted. Specific binding is 5
100 calcul ! - Ns ific). The percent inhibition of specific binding is then calc a ed and the
100 IC50 ‘v d usm elt the LIGAND or LUNDON software packages for competitigy binding.
100 5 Thelr'e %Icghlsl 2st on regres tive compounds of this mventlon appear in Tabie I. 50

igg [Wﬂ-:ﬁi%@\ﬂi@dlgxglane ni‘}ﬁfgésay HghAfidy) T N 50 50

100 Thid a&ﬁy 1Outifthd in eé%\%n with SH-QNB binding to evaluate high affinity agonist ﬁﬂdmg and
100 10 antégoﬁ& p%belfﬁgs of CN olfdétgic agents. The procedure was ddapted from Vickroy, T. .W) Roeske,
100 W.H, .af® Yamamura, H.l, J. Phadwicel 4Exp. Therd @29) 247-755 (1984). This is a rapld_ﬁltratlon assay that
50 is sot up td AB6I only the high ffirfkP adoniSt RAKMRIIALE HS Matdadit dhblneglc reepOUNd to be

tested. 20 Conponents are added in the follow ng order: conpound,

r adi ol i gafdsuelPepreionor ti ssue to give a final volume of 2.0 m. After

addi ng #he ti ssue honogenate, the tubes are thoroughly m xed and i ncubated
at 250C f Bets BEsastifived &y degpitatioreandnttie @famlmowd rand eiaced: dreice.athel eersbel eortex is
filtered Oke6@d A" PEPd sogs: weighed andIonRognized) (Palytions salfing 55iwith @rmwmwam. ng
av24 sanpf%’%EﬂCP“dﬁﬁ‘rﬁpé@'t"@Ps (esvemellar jeegeld 49 mi @4 mMiNg2HPO« 3.9 POT)rF@d'E"D'bes

\afe was zpea;feawgﬁo%h@ 'PHﬁer (E#P@b PH 7r<&a7§¥°m??@atv {‘yas?dsmfa? Ige patlsfor 30 sacends p 6'?6
t | O | al r |
Py e afwg 00 %etavgg B ASEORAPELP ocginc fcser
bi ndi ng i s tarcul a &g AL '"° Beti®™M%). The percent inhibition

of speC|f then cal cul at ed and the 1C50 val ues conputed using
ei t her bﬁ P@%ﬁp‘g‘)dnﬁ UNDON sof war e packages for 30 conpetition binding.

The r esul ksst&f( s&lmoﬁ of lngns SRRISE Bl2hin S oSiRE R |cOJ|ndEnB M fﬂlm%t'lé) Otbst
appear i ncdrgdluRis bre ploparsl a (ﬂﬁﬂ carfe 1 mM)EFbiffferdf WatoCBiubib) of MbSbite ehiatiol MR
3H CD Conmpeliidl, viv) and serially dlluted to thé %éa’ed\%dcgﬁir@hoﬁé\/l In general, dose-response profiles are
(8) 4- (AoeiayﬂmaZ)éAtwéen[Mnm AncoygM fal Sbnébrtirations: 12 6107

® Preparation of 3H-CD:

3H-CD (NEN, NET-847; specific activity = 55.5 Cifmmol) is diluted fo 20 nM with NaPB (final conc = 1.0
nM, activity .. 75,000 cpm at a counting sfficiency of 55%).

b Technical Notes:

SH-CD adheres readily to both glass and plastic surfaces. To eliminate this problem {and the chance for
introducing artifacts into the resulis), stock vials, pipette tips and all glass tubes are routinely treated with
40 Prosil-28, a siliconizing agent, and oven dried prior to use in an assay. Additionally, the GF/B glass fiber
filters are pre-soaked in an aqueous polyethylenimine (PEI) solution (0.1%, pH 7.0) prior to use.
All points in the inhibition curve (including total and non-specific binding)are always measured on single
PEI treated filter strips to minimize filter-to-filter variability. (See Bruns, R.F., et al. Anal. Biochem. 132: 74-
81 (1983) for the use of PE!l treated filters in filtration receptor assays).
45 The 3H-CD is prepared fresh in buffer just prior to use in the assay to avoid possible decomposition. It
should be kept on an ice bath after dilution in buffer.

56
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¥0 butynyl]-2-pyrrdidi none (8)-4-(Acstyl oxy)-I-E4-(1-piperidinyl)-2-

159

(S)-4-Hydrozy-1-(4-(1-piperidinyl)-2-
butynyl ] - 2- pyrr ol idinone (8)-4-(Acatylozy)-1-(4-(di Methyl aaino)-2-
41900 but 3H¥§D BindingoAssayol i di none 20()) - 1- (4- (D et hyl aai no) - 2- but ynyl ] - 4-

1512

10060 hydr oxy- 2-oxasol i di none

9569 butynyl]-2-pyrrolidi gproe3si®ss B1

200 3

6060

1354

(R) - 4- (‘acAtyplcalpyojacelig outiipad Reawi o| i di nyl ) - 46 914 25
2-butynyl]-2-pyrrolidinone (R -4-Hydrozy-1-(4-(1-pyrrolidinyl)-2-
5(52 8 d53 Tué Moy Io 2- pyBitel iid| nawspind i) { 4Tes¥Cuptpyinaxiy) |- PHEDUL | Tissue mi

- pi peridi fiyt=2= 81 BO8T_30 DYTYNyT | - Z-pyr rjol T gynonjo
(R) - 4- Hydr bzy 2 (4l i perPdi nyl) - 7 66 | 37 el
but ynyl ] - 2i pygrol i i n_aps 35_ CR]-4-(Aaet ¥l ozy) sp- [ 4- (di nejday! n%i Nogs 2-
1782 11p40,Rut ynﬁﬁ]ﬂ,: - pyLrol { di ngpe 50 100 1.85
(R -1-[4-(pi ug_t,Ey| naee)|- 2-hutypyl1-4- | 2850 57 40| 185
hydr oxy- 2- pyriqQqbi df ngiag |1- 4- (D methyl EI no) - Zpbut ynyj | - #o 1.85 163
44 pyrrolidingag 1 [4d-0f 3- Piperi di nyl) - 2- hut ynylsp- 2- pyr} ol 160 1.85
77 46 di none 1685- 3} Rg@dsdxy-4-- (41 (- pyrrolli di nylsp- 2- 100 1l 1.85 9
but ynyl;3- 2{ pyirzviel | fise@esgq 50--55 17 --EP () 381 384 Bi Tpbl #00l (ront8huep) 5
3N- ONB  3H{ Cg@onpp uted4 -~ - | C50 80 C500024 1O 1.85
(8) - 3- Xet hozya122EA4} (4-08i|per+di nyl ) - 2= 50673 33190 1.85
but'yayl | - 2{pyasré| i fli4e®R (8Y-3- Jet hozy-14(4- (-$yrrolilin9-2f 18
483 20 1166 gRidk Ydi¥enttatiéi M 'of Smbslind 1 tested.

Components are added in the following order: compound, radioligand, buffer or tissue to give a final
volume of 2.0 ml. After adding the tissue homogenate, the tubes are thoroughly mixed and incubated at
25°C for 120 minutes. At the end of 120 minutes, the samples are filtered through PEIl pretreated GF/B

25 glass fiber filters (Whatman) using a 24 sample cell harvester {Brandel) under a vacuum of 15 mm Hg. The
tubes are washed with 5 x 3 ml ice-cold NaKPB. The filters are then placed in scintillation vials with 10 ml
of scintillation cocktail (Beckman HP or HP/B), allowed to stand overnight, shaken and then counted.
Specific binding is calculated as Total - NS (non-specific). The percent inhibition of specific binding is then
. calculated and the IC50 values computed using either the LIGAND or LUNDON sofware packages for
N 30 competition binding. The results of this test on representative compounds of this invention appear in Table
1 '
35
)
40
45

50
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7B (3)-3-(ACetylozy)-I-E4-1-(1-pyrrolidinyl)- 122 152
2-butynyl ]-2-pyrrolidinons (R)-3-[(¢épbidsiabspsoy!)ozy]-I-E4-ti-

59 4287 ;> pyrrol.idinyl)-2-butynyl]-2-pyrrolidinons 20

(R) - 3-Kydroxy--1(4-(21-pyrrolidinyl)-2- 47 134

but ynyl 1- 2-pyrrolidi none (R)-3-(Acetylozy)-i-[4-(1-pyrrolidinyl)-2- 231
547 25 butynyl]-2-pyrrolidinone (8)- I not hyl azi no) - 2- but ynyl ] - 3-
200 1953Q r(1 1-dimt h\ll =t h\ll \ diust hvl sil \l| 'ln7\l'| _ 2. P raoli r‘ljmnn -
K> 30 (8)- 3- (Acetyloxy) 1- [ 4- (dluothyludlno) 2- 1857

but ynyl ] $2- pyr rol i di none’ (8)s 3yl | - Di et hyl et hy|)d|g§tﬂ§? %

24 161 35 oxy] 1-(4- (f:plpe dlnyl) 2- butynyl] 2= p9r oI| m&ﬁ%

(S) - 3- Hydr ozy=t=ft#=(t=prpertdrnyt—2= 22 %70

but ynyl ] - 2- pvér-oueh &g;-@ ﬁéﬂ-@@ﬂm&a&: cgubonyhpezy] - 1eidy

744 8697Qbﬁ riatneng v/ |- 2- pyrrolidi none

(S)-3- (Acetylozy)-l-[4 ( - pi peridinyl) - 2- 367 1449

but ynyl ] - 2- pysy-od+ (hcotyl oy X <)- [4-HA-pipetdadinyl) R~ - pyr a88i di nybs58&8

2315 2006y nyl )2+ pyerglidicion® nons

(Racenic)-l 4- . 3- é;metyloxyz Qi;l’ro I - 313 1328 50

di nyl ] - 25but ¥Vt 1l 4o pipenidinyi) -2-331 984 B299abh| 36060
{conti nued) ynyl]- -pyrrolidinono 3RQN  3gCD

Compound

£ (dimneny asiGian S 1354 41900
2\nuty§1§| ]IY -‘b%i?%’r gmgmgﬂﬂ‘ %?}D uet h;ﬂggﬁw ) di aot hyl ai | ylj -
23 9570 Oggfzi- H-usimmmmﬁzﬁs&ywmi- 1512 10060

hydroxy-2-oxasolidinone

(R) =4~ (Acetyloxy)-1-[4-(1-pyrrolidinyl)- 46 914
2 2-butynyl]-2-pyrrolidinone
(R) -4~-Hydroxy-i-[4-(1-pyrrolidinyl)-2- 52 53
butynylj-2=-pyrrolidinone

\_ (R) -4~ (Acetyloxy)~1-[4~(1~-piperidinyl) -2~ 181 8081
%  putynyl]-2-pyrrolidinone

(R) ~4-Hydroxy-1-[4~-(1-piperidinyl) -2~ 166 3794
butynyl]-2-pyrrolidinone

% (R)=4~-(Acetyloxy)-1-[4~ (dimtnylnino)-z- 1782 11540

U butynyl}-2-pyrrolidinone
(R) ~1-[4~ (Dimethylamino)-2-butynyl]~4- 2350 578
w0 hydroxy-2-pyrrolidinone
1-{4~(Dimethylamino)-2-butynyl]-2~ 163 44
pyrrolidinone
1-[4-(1-Piperidinyl)~-2-butynyl]-2-pyrroli- 2 77
“% dinone
(8)~3-Hydroxy=-1-[4-(1-pyrrolidinyl)-2- 11 9

butynyl]-2-pyrrolidinone

50

65
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pyrrold di none 15 (B)-4-Rydroxy-I-[4- |-pyrrolidinyl)-2- 270
4905 butynyl]-2-pywolidinon* (Raggzphast egd ¥t ( 3- Ket hozy-I-pyrrolidinyl)-
110 1746 2-butynyl]-2-pyrzolidi none 20

(R) - 3- Net hoxy- 2. - (4-(1-pi peridinyl)-2- 459 28130

butynyl ]-2-pyrrolidinons (R)-3-Xethozy-2-E4- (-pyrrolidinyl)-2- 283
1970 25 butynyl ]-2-pyrrolid gapye(R) tcontihuedy-| - (4- (1- pi peridinyl)-2-

84 3460 butynyl]-2-pyrrolidinons 30

(R -3-1(4-Nitraobasayl)ozyl -1-[4-(l-piper. 43 037

I di nyl') $2-butynyl]-2-pyrrolidinone (R)-1-[4-(D net hyknanal%)) -Qn- bcliI)t ynyl ] - 3-
1468 S78 hydroxy- 2- pyrralidi.ngne 35 . -
CR)-l—[4-(EXzethyInaino)-ZF%hk§k§?]-3- 113 ICsgdft 150 2

[ (4-nitrobemsOyryozZy=—2-pyrrorrarmome(R=38"(AcetyroZy—t(%=

(- pi peridi nYB)=P=MethoxyLh (4~ (44p0poriaingl)y-2-Pyrrol i di gpie 4G3110
(Racem C) - Nohtyh ¥l jed+pynrdliginone di nyl ) - 377 1367
2-butynyl]-Naethyl acetam de (Racem c)-N[4-(3-(AcstyloXy)-Il-pyrroli-
1929 545¢8 153 -Mef ARy ~1> [4r(JnPYFrol 2AEDKA) =2cet ani de 433 1166
(Raceni c) - NPYBYR®L }5RTRYEFALIAIRPES dinyl ) - 1189 2010

10" o ST e BB 0 B 5, Bl

Dn

tcontinued) 3 : mpound | C50 soA | C50
nl %0 (8)- 4(RP=&y (M&&Wyﬂ&iﬁi*ﬂ*y 1- 12 =9 les7
NA\MA-t 1 i aet pyrradl Dad ayl)-Rdutynyl] <2 p¥rrdldiathcneDi t hi obi s-[ I -[4-(1- pi per-
9 1835 ' )
(R)=-3-Hydroxy~1~[4~(1-pyrrolidinyl)=-2- 47 134
butynyl]-2-pyrrolidinone
(R)=-3-(Acetyloxy)~-1-[4~(1~-pyrrolidinyl)-2- 231 547

25 butynyl]-2-pyrrolidinone
(8)~1i-[4~(Dimethylamino)-2-butynyl]-3~- 200 19530
[[(1,1-dimethylethyl)dimethylsilyljoxy]=-2-

9 pyrrolidinone '

% (8) =3~ (Acetyloxy)-1-[4~(dimethylamino)~2~ 1357 521
butynyl}-2-pyrrolidinone
(8)=3-[[(1,1-Dimethylethyl)dimethylsilyl]}~ 24 161

35 oxy]=i-[4-(1-piperidinyl)-2-butynyl]-2-

) pyrrolidinone
~ (8) -3-Hydroxy-1-[4-(1~-piperidinyl) -2~ 22 476
butynyl]=-2-pyrrolidinone

4  (8)=3=[[(Methylamino)carbonyl]oxy]-i-[4- 744 86970
(1-piperidinyl)-2-butynyl}-2-pyrrolidinone
{8)=3-(Acetyloxy)-1-[4~-(1~-piperidinyl) -2~ 367 . 1449
butynyl]-2-pyrrolidinone

45

(8)=1~[4-{3~(Acetyloxy)-1-pyrrolidinyl-2- 2315 2020
butynyl]-2-pyrrolidinone

(Racemic)-1-[4~[3-(Acetyloxy)-1-pyrroli- 313 1328
50 dinyl]-2-butynyl]-2-pyrreolidinone

18



% di nyl) - 2-butynyl ] 3- 2- pyrrolidi none 15

(R) - 8-[2- Oxo- | - (4- pi peri di nyl - 2- butryos) 984 B1 91 946
3-pyrrolidinyl]ethanethioic acid eater
3-lorcapto-I-[4-(I-piperidinyl)-2-butyn- 11 587 20

yl -2-pyrrolidinone (S)-S (I-[4-f{Di.nothyl ani no)-2-butynyl]-2- 40
1533 o0Zo- 3-pyrrolidinyljothanot ' 25
(8)-1-[2-0zo- 1- E4- (1- pi peri di ayl) - 2- 14 2428

but ynyl 3 3-pyrrorrdrnylTetnanotnrolc_acr o eater (98- o- vertapto—2=14-
(- pi per Pdinyl) - 2- 25 955 30 butynyl | - 2- pggw | dimaepo,

nmonohydro- chloride (R)-B-[Coapannd E4- | - pi peridi nyl¥e2. uM IC,, n¥ 4.3
30 butynyl] - 3~py+olidinyllethanathiaic acid 35 eater

R) - 3- Merca 7
f)l(,ltilny| lo- 2- ogggefm{%-(l ég é B?%cﬁ’é‘ﬁmﬁﬁ%‘%m" 395 425
(R) B-[I-[4-(D neth ylaunlﬁ? utynyl] 2- 20 62

0" 0- 3- pyrrol i8) »4+ | p(iharpinethyl ethyd ) alikéthylsiiyl]- 23 9570
(R -1-(4-(D m}ryi-a&iﬂérpttmi,dﬂy]l-)Sz-butynyl.]-2& 76

mor capt o- 2- p9¥F6‘P ifinem® zonohydrochi ori de 45

§/I8i 5 é?r ?(;%,%g égﬁ%@;&ﬁg&gﬁrﬁc’gg%#”()ﬁ 3- l\/Ercap?’c?I (4905

(ypyrrolidin 48 50 butynyl]-2-pyrrolidinone,

hydr ochl Qraéenild)cas [acparstifonyhch alldy14D | Cspoval uggegf <1000 nM
\arfd/ or 3H- Q\NB-bdEynyl]~2epyrforidiionad UM are considered active. Those
substit#ents which show Weak activity or are inactive by these criteria may
be consi der eg gﬂ)‘*&ﬂ xﬁﬂﬂﬂﬂerﬂ“ﬂe"ﬂmst i t uent489 f oR8a%ANDI €:
(R) - 4- (Acet yPB %!111'[211’?5%} in9R8 di nyl ) - 2- butynyl ] - 2- pyrrol i di none may be

2. pyrr ol di niRbyay ‘f?si; PR e B Dot ) A 0 S ons of

t he present |nven I'on may cont arn, for exanple, fromabout 0.5%up to about
90% of the atnwza-nyn;rotdhaﬂ[umwtmuam-\u-t h the cargq er, agese usually
bet ween 5% abutyrdir2-pyrgblidifoneef f ecti ve dosage of active ingredient

enpl oyed ma var with the particul ar conmpound enpl oyed,
Krlp y 0 y 3/-[(4-N1troansoy1)oxy]-1—?P ~-(1-pi pr:B- Y 43 937
idinyl) -z-butynyl] -2=-pyrrolidinone

(R)=1-[4~(Dimethylamino)-2~-butynyl]=-3~ 1468 578
hydroxy~2-pyrrolidinone
36 (R)=1=[4~(Dimethylaminc)~-2-butynyl]=-3~ 113 5006
LMJ { (4=-nitrobenzoyl)oxy]-2-pyrrolidinone
(R)~3-(Acetyloxy)-1~-[4~ (1-piperidinyl)~2~ 419 4469
butynyl]-2-pyrrolidinone
© .
(Racenic)-N-[4~(3-Methoxy-1-pyrrolidinyl)- 377 1367
2-butynyl]-N-methyl acetanride
(Racemic)-N-[4~ (3~ (Acetyloxy)~-1-pyrroli- 1929 5459
o dinyl}-2-butynyl]~-N-methyl acetamide

(Racemic)~N- {4~ (3-Hydroxy=-1-pyrrolidinyl)- 1189 2010
2-butynyl]-N-methyl acetamide

N, y,g—rrimcthyi-i- (2-oxo-1~pyrrolidinyl)- 18 3
50 2-butyn-i-aminium iodide
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4 the node of administration, and the severity of the condition being
treated. In general, however, satEPYf381t984\Biresults are obtai ned when the
conmpounds of the invention are adm nistered at a daily dosage of from about
0.02 ng to about 100 ny/ kg of patient body weight, preferably given in

di vided doses two to four tines a day, or in sustained release form For
nost patients, the total dai RaRdssfgécontinvedhbout 1 ny to about 5,000 ny,
preferably fromabout 1 ng to 20 ngy. Dosage forns suitable for internal use
conpr i $e=f+erm—to—ahotHt—Or2b—ti-tmbrO—tig—af—i-he—asiivwe-conporndin-int i mat e
adm xture with a solid or liquid pharmaceutically € bl {§$rier. Thi s
dosage regi nen may be adbgﬁégﬁ o provi de the optiﬁgg é%g% response.
For exanple, several divide doses may be adm ni st eT €80 I e dose

may be proportiomatTy Tredutetas T Tatedhy e exTgencres—ut—te

t her apgug§ -3-i(Bairy@RoxP~d26idad- iﬁf&ig@in?gyantage i s93hat thegge active
conpoundy, NG N-keifethylskepaty-2 ifgumel I as by 15 intravenous,

i ntranuscular, or subcutaneous routes if necessary. Solid carriers include
starch, [[Re(R#gR*)]eal,3~Dithhobisafr~[a+¢2epipetral |ine cell ul p8®s sucrose,
and kaol iAinyR) -a3~bugynyljirrrpyrrodtfddeneteril e water, pol yet hyl ene

gl ycol®s, non-ionic surfactants, and edible oils such as corn, peanut, and
sesane oi(RI~8zf2¢0xo-1-(4-pipezidinygirarbutgnyhd=nat ure9df the946tive
iQg;edieﬁrPXHH°PﬁéiHXFﬂP@HF&P‘PéP#PoP°&GnPHFS?ration desired. Adjuvants
customar il y _enployed in the preparati f armaceuticgal conpgsitions may
be' advan@igéggg %gg'ﬁaggggsg?'§§83nxg?r?avggrﬂa agents?lcolor 89 agents,
and arffi &xi d&n ,r .é., iam n E, ascorbic acid, BHT and BHA. The

pref errteqsgnar.g%;ut.' plneth m&.s;ﬂs- f.e&;.gggp%t.apdpo' % Oof gass of

pr epar a -10 ions, particularly

tabl ets g% Ea.a? ?P#g% 3?]fi38?3? ?Pigdhc%psu eé? Oral adm ni stration of
the cogpqeyda-ie-Bxetaliad (12piperidifgt)agli ve conpoungdg mayaghgo be

adninist9ﬁ§§npgqe§L9§§b£11gﬁnym s2Rahet8io2b! ¥ei®0! uti ons or suspensions of
- these ackigg¢grconpounds a

s a free base or pharnacol ogically acceptable salt

can be prepared in water suitably mxed with a surfactant such as

hydr oxyprspyBsHercapte~1bijapqispiperddinglije2be prepaees in gl g8srol,

N-gui ko pbutyhiyli]jezepyirrodidinond, monohgdroker eof in oils. Under ordinary

condi ti oehlokidt®or age and use, these preparations contain a preservative to

prevent the growh of m croorgani sns. 30 The pharnaceutical forns

sui t abl e (RYr8rfReOxgrile [dsd 1~pipexd ddnyl) ~8~aqueous sdkdtions o0

di sper si BuEYaYd 1s3epyrsodddiayd Jsshanetbiede dSidnecous preparation of

steri|% BMt®8&t able solutions or dispersions. In all cases, the formnust be

stierjile and nust be fluid to the extggt thg}_ asy syringability exits. It
B

ﬁg Bs tord-d4TdiirPIREO T
ggesePSeg 9] eggggggg 'Igﬁ'n§°38;§§§ Sg urﬁaand orage and nust be

ﬁFé or gani snms such as

bacteria ,and f T@ L _The carrier .can he.a. §2G.0r di ggersion nmedi um 35
cont ai i d Q'FEg gé Fiel :§§?¥ %&ﬁ%‘%rh%ﬁ | ., Qlycerol, propylene
glycol, SRS TP &ITEa yg’hléggg g ygbﬁf, ST gglgzﬁixtures t her eof , and
veget abl LS r K - o jQ3~ pharnmacgytically ggceptable
carrier En? 1@@‘:&(05'““ iﬁ:ﬁ,\%ﬁ&%&wﬁamdi a, coatings,
anti bagterial "and anfifungal agents, isotonic and absorption del aying
agents an@)tige (ei-osxo-1q 4452 -Pyrredi aingi1) -a~butyeri s far pharmageutical ly
active sgiqi-arpiirrioliainyljstianethiod camcidenter i nsofar as 40 any
conventional nedia or agent is inconpatible with the active ingredient, its
use in t@)speMercaptysds [4-ais-pyrrodidinyll=2e The fol2l owi ng eXd&mpl es
descr i d9e bt ythgytlyi-2 <pyr ralddiominesy morehydroichlopidecnt at i ve conpounds of
the present invention. The procedures are jllustrations, and the invention
shoul d not be construed as being limted by chem cal reactions and
condi tions thg{ express,.. No agte?Pt has been_made to gg&inize t he 45 vyi el ds
obt ai ned | n"eHESE ‘é‘ﬂc%i"f“ ave @9‘; lPso\,ﬁ'[y?ﬁOftﬁOQ?mM YIGOr HHANR siﬁ'qeﬁ <19 t he
art t it YD conprsred gfve Theed s byl o Tl
r eagent s g‘ o ereHCPr?;%.lgs jﬁet Sli 8, getive substituents, tor example:™ (R)- t¥li?xy-1- (T-pyr-

r falnyl -i)utynyl 2~ yrro[i inbne may bed pro-drug form of (R)-4-Hydroxy-1-[4-(1-pyrrolidinyl)-2-butynyi]-
2-pyrrolidinone.
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‘Exanmple 1 so (S)-4-(Acetyl oxy)-1-(2-propynyl)-2-pyrrolidinone The conpounds
(S)-3-hydroxy-4-[[(4-nmethyl phenyl ) ER0f388m¥84 Bky] but anoi ¢ acid nethyl ester,
(S)-3- hydroxy-4-iodobutanoic acid ethyl ester, and (S)-oxiraneacetic acid
ethyI ester vvere repar ed from S)-malic acid using literature procedures
of S. Saito, %;hpha ac “t'% st°f “PB'B%?" 1'9’8'21 n M3y cqptain, fop 8@?@3? about 055
ss Tetrah g'i° 7a§fl"° '%ed'e(“l'gé’?'}‘ 3‘ 1B pREvas e ysyaly "\Weaﬁéﬁ 3pd

reacted w L e ln.meth nce o
|v active i redl n Io ed ma va w n ploy
car bonat e’ théJ g’Jof%Ergi Qral Endrﬁl e r| of § Qﬁ. te& (ﬁa H ral%gﬁe\ﬁ g sftact chen
Cothon s e e

0 g n dy g bl on-i 0 'ta fo a
Tol uene WegyastdR dustitidd tdidasd Rt IFol Mokt BRlehtk, 1A BiaV\B4iIF d6RHE R Ho rn adobid 11 g Blabout EP
0 381 984 §doovrag; proterabierront 8oGiifng @b 26 mMye DEsafd ol &flabltY ol RtoMB™sE SHABHIY from
(silicagetbputarss tb 56 nicPéihe dch® cOMpoufl® inlintimiale! ARixRYe WilAI058Rd 6101Ga BharackhiicAR
gel ), gi Vi #tgeritableccaciby. This dadageaegirdn) mal- dayadjustud/to brdvide e @ptiniy thprapeutit/fesmhdedFdaone
[ 476 0=- 28@mpleli severad dividereddses®dy, bengainfihlsteédsdiOdally ok tha ddsel may bé piopddtiogallg freduced as
('S) - 4- hydr iodigatetl-by Zhepmxiggngiey bfthehquapevtsisitdiionone, 60 m  of di chl or onet hane,
6. 55 m of b5A degideddirastical Pivahlageisdifat hesesclvy cemponmsls ynay He adminisietedBor@ly gs wéll adegt i C
anhydri de inkayenes, riptapugcylar, 2r [ebgutaneoyshope B nepesepfy. folichcanésrs includeasieteh lastede.t he
i xt ure st disgicium phosphess. micragyaaliine Tagkulose | syerpesn ands kaolina Shiledliawidt qarriers Gngide sterile N
h rochl or yater gRojygthylane Qivgels. gonrgnis,supfactants, and edible @ils/fuphasiqom. pRanidfand sesame oils, as

Dl M ﬁg%“é@%é%f““*’“ e '"9”2'&%’*; Sl p i
nbl ned

di | uted aq'l'] LEHPLIRY '"9 té’da" faf“f°f" 380 © g YUEUh EetREY s AT BHT

vacuo. The r %ﬁé g@redo dtéﬂ\%ué El.t:ﬁq otf h% rdtlo Ianldta%r egs%ra-
0

concentr at " hglrd
giving 6.5 go u,{d% ntermedlate as yeI Wcry

(dichl 0"29”9'[ HR&L8) activaPeothdounds’ g\ay '%%U&V\&dﬂﬂ'ngtéi'@d Eaﬁémerélﬂg o QﬁraPJntoﬁ&ﬂ’}ﬁtSdRﬂans or
described &jpdnadigiEDdianeke Rte ddmpdiddd & alfRbidasebd fharmddSlodicalP bie salt can be
(R) - 4- (aceprapaayi wa:er(sartaarycmsa ith a Sorfd¥tarit Qlidh Gk IRy INELYICRILRERA DREbrsidnd barPalso s
+380 (di chpropapsamh Gigdeey,; liquid pehthiytend Giycdid, dnd Mixilrdsaigibo incoils. Under ordinary conditions of
[ S) - 4- ( Ac estyrhgpraydl usb; hdee(pleppritipes todliain \al presatvdiivd i pysivdnt fhe piowth@F inidiotgarism30 A
Xt ur e sof 1.Tbe ghaohacéfBipal derfhacdtahié dox ynjecthblé s incpdersidrile- dugpys saltioesi on aisperdéhs i
of dry di oandraterile jpoGdersiior thé exiemmeranetius erepdPatiot ofgsteife ifjentablocolntivhel ehdispersiods. G atil
of aceti c easesd tharformiuste sterile @apd most dalflgidi tel thevaetentsthat repsydsyfingabilBY) exitsnitingst band
t hen heat egfakig undes the, gonflitigns A5 matufaglutesand Flaragerandt rayskbanpresetyad pdaineidihe epnfaringiihg
wi t h anmon?ation plyipresganisma Serhtas dacteriatand fungid Thej qariiersen (e # solygnt @5 dispetsion mediiane .
The ext Pactetafppoior SrppPiRcWaterdrthanel, Paio| (e calycons!. areaviIens rabisplt ang: lisyid\golypthyiene
I uene i ng'YﬁEElfB“ab'ﬂ’Ré’mf"%ss‘ ‘iﬂ??éla“%‘fepemm'&hronat ogra hed on deacti vat ed
na, giv a’f'ﬁ%f“ el ?°8‘?!’1 Pd’ﬁ’ﬂ ?’!9 a;}é?'Yea%ﬁ, ‘B?PP'S %med'a
. 17r (di ChF08 gh 8 s b%j; G rroa r& opt msbfaras
usi ng ( en |on nt | | the a\z e |{l%r E§arrp| in thegap?utlc

pi peri d| ne p ed

| o
found in Tc% The Iow:ﬁ@eefxﬁ'mﬂése&%n in d%&l the chemical syntheas of representative compounds of the
present invention. The procedures are illustrations, and the invention should not be consirued as being

limited by chemical reactions and conditions they express. No attempt has been mads to optimize the
45 Yyields obtained in these reactions, and it would be obvious to one skilled in the art that variations in reaction
times, temperatures, solvents, and/or reagents could increase the yields.

Example 1
50 (S)-4-(Acetyloxy)-1-{2-propynyl)-2-pyrrolidinone

The compounds (S)-3-hydroxy-4-[[(4-methylphenyl)sulfonyljoxylbutanoic acid methyl ester, (S)-3-
hydroxy-4-iodobutanoic acid ethyl ester, and (S)-oxiraneacetic acid ethyl ester were prepared from (S)-malic
acid using literature procedures of S. Saito, et. al., Chem. Lett. 1389 (1984) and M. Larcheveque, et. al.,

65 Tetrahedron Lett.,, 1781, 28, (1987). These osters were individually reacted with propargylamine in methanol
in the presence of sodium carbonate, under argon. The mixtures were heated at reflux overnight, then
cooled in an ice bath, fittered and concentrated in vacuo. The resulting suspensions were diluted with sther,
fittered and concentrated in vacuo. Toluene was added and the resulting solutions were concentrated in
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| vacuo. The residual ojls weye guuified by plhromatography (silica gel)pand the resylting solids purified by

0 Fhromatogrq?hy fgiliga gel), giving in each:ipstance, (%4—hydroxy-1d2-m9pynyl)—2-pyrrolidinone [« o=-
6 29° (dichloro-q)ethane); mp 1-9%{’&. 14 4

A mixture of 8.0 g of (S)-4-hydroxy-1 -(2-propyn)m-2-pyrrolidinone', S%ml of dichloromethane,46.5é 2? gf

m

2 5 pyrj;iine. 0.1 g4ofh%'>me laminop:({jdi?ﬁ and 8,8 g of ageﬁgsar%ydride was stirred for 2 go then hb
éW) ﬁb ethaélpldw added and the mixture stirred for 15 minutes. The solufion was w, d with mi of 2
, " hydrochlori . Tre ajlgéw‘sz:i Ztolas ext(a@led |H:’t..h 100 ml of dichlpromethane en with 100 ml of
4’ O~~~ i\ acetais. These ekt ¢*combined’ witthe il portion. ThélorganicFolutionvas Washed with
4W 20 diluted aqueous sodium bicarbonate, dried, filterbd and concentrgd in vétuo.“The restdulPoil ws 4 Dd
Ap 465~ dissoved in dichloromethane filtersd, concentrated and crystallized from dichloromethane/ethefpeRéiEnt O

8.4 | ether, giving 6.52 g of thé dékired intermediald as yellow tryddis, [«}2® o =-384 (dichiBidndthaneMmphs- |
14 4a7$41 Mo 0 Hdoyl[--ieiiy)2uyy 2 o00 O 14
00 M Following the sam@erids of reddllons descritidd 4iVExample 3 1but usirg.(A)-nadlic acid, the compound
\%A 04 +R)-4~(acetyloS)i1-(2-prafynyl)-2-BiNolidinod wabdgreparedAla)3® o4 +48°1(dichioronidhane); mp 46.5- P4
P'1 15 475°C. 5 - e4 g A mxtu0 of 1 1 0
g of si 35 5 R et wo U .40

. Example 2
. v’.
U/ (S)-4-(Acetyloxy)-1-[4-(1-piperidinyl)-2-butynyl]-2-pyrrolidinone

20 :

A mixiure of 1.5 g of (S)-4-(acetyloxy)-1-(2-propynyl)-2-pyrrolidinone,20 ml of dry dioxans, 1.64 ml of
piperidine, 0.66 g of paraformaldehyds, 3.0 ml of acetic acid and 42 mg of cupric chloride was stirred for 30
minutes and then heated at reflux for 45 minutes. The mixture was basified to pH 10 with ammonium
hydroxide and then extracted with 5x50 ml of dichloromethans. The extracts were combined, dried, filtered
25 and concentrated with toluene in vacuo. The residual oil was chromatographed on deactivated alumina,
giving 2.3 g of the desired product as a pale yellow oil [«]2° o =-17° (dichloromethans).

Following the general procedure of Example 2, and using (8) or (R)-4-acetyloxy-1-(2-propynyf)-2-
pyrrolidinone and piperidine, pytrolidine or dimethylamine, the products of Examples 3-7, found in Table II,
were prepared.
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& M o1v 14 1 30 dA a-%
0 % | 6 6A00 40~ ~~~~~ EP-0-387 984 B/
bg. Al .4 14 35 ~ ~~~0 -4
9 00 0 0 0 45 '-4 0. $
50 Exanpl e8 56 (S)-4-Hydyoxy-1
-[4- (1 - piperidinyl )-2-bu{yny5]—-2{ pyrroledi nogle Agn xtuge of|f 1.0 g of
(S)-4-(acetyloxy)-1l-[4-{ % -Qipedi @ nyl § 2-b@ ynyky - 2-@wyrrof i di none, 0.75 g
of sodiym carbonate and U@ g8 Df hang| wag sti gped ?/ern ght, then
filtered and concentrated.-i:ge;resi due was 2 0 '81 4 Bi
concentrated from di chl oro&eﬂamb and purified by chromat ogfraphy on
deactivated alumna, givjng 0.83{g of tide desired pr odyct a yell ow oil
aur o = -8 (c, 1.018, dichloronethgpe). fol | g ngs'; he genergl procedure of
Exanpl es8, and using the product$ cgt Ex |l es3, 4, 5, &6 a 7 as starting
materials, the products bf Exanplest 9- 1 f owhd i @ Tab | 1§ were prepared.
5 Table ||l Exanple Stafting 3 3 2 Pr&iuct
laip Jo Mat ef i al o -~ 9 = B
(dicl oronmet hane) 9 Ex. 4 Spi 8 H 7 o %
-[4- (D met hyl am no) - 2- but ynyl ] - 44 hydr oxye 2- ox¢azol igli nonge _{7 10 Ex. 5
(R) - 4- Hydroxy-1-14-(1 -pyrrolidihyli) @2- tﬂjtynﬁ'h- 2Byrr g gdijhone = + 70 11
E&G (R) - 4- Hydroxy-1 F[4- (1-p{ p& &di Blo) - 28ty 1 RBoyrrolidinone = +
80-i2  Ex. 7 | 18 L 18 38 T4
H(~-R) -1-14- (D met hyl am no)} 2- butdé\/n I ]';-'3- hy:d_goxy-g- pyr gol i-dunohne = +80 15
13 %y, 3 -1 A MO HH g T
(S)-4-Hydroxy-1-[4- (1-pyfrrol i @ n}l )k & bt ¥yl 82- dyrdr ot 8i none  =-120
Exanple 14 20 (S)-3-(Adetyl ofy) IRbs-Re i 44 Eﬂ
-pyrrolidinyl)-2-bupé¥nyl] - 2- pyrr pl icd@noree A mﬂur&auof B: of (S)-malic
acid, 290 m of di mE§hoxXypropane|affiia0. 548 oftnd mELBYI fh&nyl sul fonic acid
was stirred for 30 nutles. Vatel s, agdd &, t #bAni B Ay el was extracted
four tinmes with di ck¥orgnet hane. Tﬁaﬁextgggt#%r (ton%I , dried and
concentrated, givin&l48.|16"g of sl sz'(rrp' s 9&% BS [solid was
di ssolved in 700 m of tletrahydr )fl-lrsh, q'cgbl ddﬂo# o¢5h 160 M of a 2.0
M-$ol ut bon of borane netjhyl sul f|dd, gomdl 8% i'nZt ety Fhydr & ur an was added
dropwi se. When the additlion was to@letegheletgg wéb bwalr med to room
tenperature, heated at rjeflux fof 1 hour, and cool ed. VeMhalnol was added
and the m xture concentrjated i n yacuo. 'g1e resi due was &oncentrat ed tw ce
from500 m of methanol fand ofte| & @ ® o B
35 o ort = o -] 5
, & © - o -l -
U e /a3 2 2 3 =&
] o & o M &
[ - o H o o
> 2 2 2 £
40 : Q ;‘ M Q
4
o
g - ) -~ - o
] ) ) o [ &
- L d L b b hd
45 o
t _
§‘ ™ - n L J t~
»
%)
50
Example 8
55  (S)-4-Hydroxy-1-[4-(1-piperidinyl)-2-butynyi}-2-pyrrolidinone

A mix_ture of 1.0 g of (S)-4-(acetyloxy)-1-[4-(1-piperidinyl)-2-butynyl]-2-pyrrolidinone, 0.75 g of sodium
carbonate and 40 ml of methanol was stirred overnight, then filtered and concentrated. The residue was
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‘fromr200 m of toluene. The residue was diluted with dichloronethane,
filtered and concentrated to 200 gp o 3girggidlsior oacetic acid (20 nl) was added
and this mxture was stirred overnight. The m xture was evaporated from
three 200 m portions of toluene. The residue was distilled at 1.0 mm

1001 C, gicericeniyateg frem gichiprgpethagp H?‘U ujicRl tyytivomatpgraghg oy deaghivaied plumigs, giving83rd ess
oil. 35 °“h shqu(proglu @FFV?!'HWG'f aBerFofr(f: ot & giciorpagikenglas added to a sol ution

f 37.7 d “W‘Br"@%ﬂﬁ?ﬁ’é""? of ExerePia 3. &S GBAHT ot e
gt hanol W@'s' q?gEf %mddl‘ TeRIG'l wers PR 84t 0 r oom

terrper%ture, then heated at refl ux fow% IIpours cool ed and stirred
S

overni ght. The sol vent was renoved in The residue was dissolved in
di chl or orpet-hanerand—washed—w-t-h—agueous ﬁnd! wm-thigsuyl fate solution an
wat er . THeEmmdh Stagine{ hane sol uti on waBrodict ed, concentrated in \ mBbuo ahd
the regi due was| Matelidljed by 4 chromatography (silica gel) | @icigiomethas) D g
of solid] fusp F ed4({list-MODRERyRANS2 LUy yddxf2-oxkeofidiiods | ON Of A he above
solid in|methanpl ex8s | goldegdeiyARMISFHrbliRinpR2-SUlayINBhablidkaRe Nt of peppar -
gyl am ne [anad1 sofli EXYS C f{FHp-@Madrexy!1A4-DibeRdinyl)2-byphyn@yholidihéie M| Xt Ur<L+g¥as
stirred 4t nmonyteapelf @-t4(Dinethydmbo)ectutydyll-4-HyaixBpieiinate f ef | ux+&ver n] ght .
Et her mag addled| Bh2 friSrd-bydongeld4-{1dytratidieyl)-BintynyiR2pyroldinoad e |con-=42nt r af ed
to an oil. The oIl was concentrated 1romtoluene and {hen chronatogr aphed
(si i ca gel), giving 25 g of (S)-3-hydroxy-1-(2-propynyl)-2-pyrrolidinone
0 = Hhd @i chl ororrethane) mp 89-90C. A mi xture of 5.0 g of
\QS) 3- hydroxy-1-(2-propynyl)-2-pyrrolidinone, 6.7 m of pyridine, 0.2 g of
di met I gsp3gmw[°kg11qggqjgddﬁmﬁ).muw{m.@%ﬁﬁo@dﬁhydri de was stirred in a water
bath for 3 hours. The mxture was diTufed wth 150 m of dichl oronethane,
washed in sAifxess 180 \yi df (B)wliccdcid, 00Chh hdihbBédyrogaas end08 ¢l bii Aksthylghenyl sulfonic
hydr ochl atid ovaacsticled fop HOUmMinites: Watey Nedscadsied @bd e miridrebwasnedradsd ar @meb with
concen;sr altchloromethane-nTheGaxitacty ere CR)bir@d, c(ract @bd/ bapganjratdd, giving 48.6 g of solid (mp 107-
-(2-propyP8L) - 2-pyrrolidi none [au6 o = -450-(di chl oronet hane). Fol | owi ng
t he above sBysiselid wis disgaived inoi88 ml piietrahysrafiya fﬁfz‘lﬂm -PEC and 60 m! e 20 Msolutied of
(R) - 3- (adewey metiyy sulfide EONWG'WWV grofgram yasragtiqddiropyise Whe ﬂlsedcptroepfa? eainpletpr ke
corrpound "(“S})‘Q 3 ‘%R‘E’EQ d‘ﬁ??‘)te"l 32" Ih @Tﬁ'UXZQVdWF’o?WdGP%MW\H@"Yaé&?,‘ieéé"das
rtfatsd (i} gk tw F’P I5? Qe "PB’F"%F i ne,

o ;sfn%"‘f@% ""gf‘g%?;&&@sﬂ”g;@aﬂ r.;%"gwg’ e ~‘:'*g g:e e L Tane

ions of res:due was 10 C glvm%I 27 g of (S)-

(R) - 3- (a Q-W 5 fau?o[?' - roI| |Bnone WI
pyr ol it 'g o &qq& ELLNR TN
Tabl e 45V,furm%ﬂee. OB00CAN o Ebshilts s' Pt 'éé%? jimi‘é%% affqu%ﬁgl,

4\/ Qorfberature, then heatddl at reflux fOPS hours. cQol&i anb stirdd WverniBht. The soffent was rembved in C
4 vacuo. The residue was dissolved in dichloromethane shd washed with aqueous sodium thiosulfate soluti

land water. Yheliichlorofhethi¥é-solution wa&@ned concentrated in vacuo and the residue-whs purified by
: 9 .cRréMatography (silicd del), $iing38.0 g of solid. [a12¢ =-5°Rdichlorometiane); mp 4%1°C.

A solution of the above solid in methanol was added dropwise to an equimolar amount of propar-
gylamine and sodium carbonate in 500 m! of methanol. The mixture was stirred at room temperature for 1.5
hours, then heated at reflux overnight. Ether was added, the mixture was filtered and the filtrate con-
centrated to an oil. The oil was concentrated from toluene and then chromatographed (silica gel), giving 25
g of (S)-3-hydroxy-1-(2-propynyl)-2-pyrrolidinone [a]3® o=-88° (dichloromethane); mp 89-80°C.

A mixture of 5.0 g of (S)-3-hydroxy-1-(2-propynyl)-2-pyrrolidinone, 6.7 ml of pyridine, 0.2 g of
dimethylaminopyridine and 6.7 ml of acetic anhydride was stirred in a water bath for 3 hours. The mixture
was diluted with 150 ml of dichloromethane, washed in succesion with water, sodium bicarbonate solution,
1N hydrochloric acid, sodium bicarbonate solution and brine, dried and concentrated, giving 6.4 g of (S)-3-
(acetyloxy)-1-(2-propynyl)-2-pyrrolidinone [a]2° o =-45°-(dichloromethans).

Following the above series of reactions, but using (R)-malic acid, the compound (R)-3-(acetyloxy)-1-(2-
propynyl)-2-pyrrolidinone may be prepared.

The compound (S)-3-(acetyloxy)-1-(2-propynyl)-2-pyrrolidinone was reacted as described in Example 2
with the substitution of pyrrolidine for piperidine, giving the desired product as an amber oil [a]2® o =-29°
{dichloro-methane).

Following the procedure of Example 14, and reacting (S) or (R)-3-(acetyloxy)-1-(2-propynyl)-2-pyr-
rolidinone with piperidine, pyrrolidine, or dimethylamine, the products of Exampies 15-19, found in Tabie IV,
were or can be prepared.
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Example 20

(8)-3-[[(1,1-Dimethylethyl)dimethylsilylloxy-1-[4-(1-pyrrolidinyl)-2-butynyl]-2-pyrrolidinone

&5

A mixture of 60 g of (S)-malic acid, 200 mi of dimethoxypropane and 0.5 g of p-toluenesulfonic acid
was stirred until solution was complete. A 600 mi portion of water was added and the aqueous solution was
extracted with six 150 ml portions of dichloromethane. The extracts were combined, washed with 150 ml of
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The resi due was concentrated from 1x300 and 2x500 m of nethanol, dissolved
I n dichloronethane, filtered and ER038N984BEtd. The resulting 44.4 g of a
colorless oil was dissolved in 500 mM of dry tetrahydrofuran and cooled to

0C. A solution of hydrazoic acid in dichlor orret hane (prepared by addin
dr opwi se bsl'ﬂf’ '°dc?F'df’ cordreipd 9rdrkaessdn YRcya, Thagegdugwas, ﬂﬁ?dafiq"d%thqrrﬂ'w 4841 9
wat er and h‘6’f"%l'? ® ea%\?m'ﬁ“ C’h‘t"l’ﬁ’é Fﬂgl the > gLgani

sol uti On a y ro opwnse over 5
tetrahy dr adgl.n
trlphenyl

I 1

o el .
i el m 395? a% B
addi ti on ﬁ% S ?j f&&' Pt inkd gmxi mua gﬂm’m
t et r ahy drf dbrRbhtratdd) rhé R@sting A4 YaPa waOdi¥¥3k4B ih Sod RTLYy RSHaRYaRkUHNGnd
stirred qéesdiodit. ARGIutoh ¥ hithaz6i8 tacid HTBMASHorhdthaks fpripared BE adidiy! ddpvisd A0 s

di ssol wesuliuiic @il & 26 §iok bakuRTaz180n 09 AF BNvdtatA8 2001 mV SCdithlorokdBaretst oAU e, WRS
purified deyanGidy Beeigads aghitign @ driif@ o@e lsddiung sulate)owasadBedoh theghotddtetr@G@romdh Ng
azi de. A siutidnudfahe Blcdhl. @ TH g tposiora biowigheayiptdephing .was @ddsll viath adtitring) folloned Ay ®ed
125 m ofdrépaise adidittin of aisolutionved §1 & yicHiatiybarbditaetdxydete id A0Qsii of feBzhy@diufan.ahe readiioe
cat al yst weasllawesirtowed nyrodrn tenperttinestiagrtovernightfand the atheniversoved in vacuo. The residue
concentsr awasdlisseived At ether, filated rapd cohgentrajed mtyg@uffm vosidugi wals potitied by chy cgrpmtmgaphy 29
of ('S) - 3-(piljaaeeh piving B/ pidha eorrerppneling @2ide. aug o0 = - 1220- (di chl or onet hane); np
98- 970C. A frimixture of 3¢ 919f thp ghove axdeg] Hw?fdaa?ﬂ% pYider a9 18P ﬁ&ﬁétetr#ydgfum was
t ert- but yPd 'PQP@FF?W % psi d#f) %4r F%s T@e Gatalve} wasy fomoyRd) by iliation, g diy i

¥i-thl oro (TQE Tlh? iyiated "‘f’héth%’o‘i"mq 9 \Rb@'%%ﬁzfm‘d"ﬂn?res
with wét 5Nt ure ymr)]g con sb
,f 9’1 e

was d SSQ.&%?EA ?""M@ % rs’%,t.t d in
21.5 g Ofre Jsﬁ&afeae e pwu &%y 'ax rgp% f feQBSI?
[ulp om Shfihg - .

pot assfsum,,; ﬁ.igO@UtfgéX)? e |ﬂm%%etm of d| rrgx‘ﬂ p?'(;ﬂr"ﬂgd%g eﬁwas cof)che)@ tetgan?)éo 1C.

An 18 g por hisekioRbf 11.5 g of potassium tert-butoxide in 300 ml of dimethylformamide was cooled to -20°C. An

(S) - 3- [ [ (1B, ¢ -paitiore bhis)-sL[INtdirbtiiRtpydirRdtylsliil-oRygsel pyoliBividng Okas CHdB&HN ndMAs naideled
and t he nstikbdiste2¢ ifdr 138 thiraites.- 2 0D fol Hadiion DOSOT PrapBgy! brdmilia intblu¢gnarwas added fand 8o
propar gy reintionvalaliowsd tto Warente rovastempkiiatate amtiwashstimed for. +hour. 3ater was adided ANA\AE

al | oned tmixtuar wast extractsdnwithe 57360 adl wf @than ahd\&d0Gs il 1of didhiframettianél OThe . extfditsewerea s
added andeombivedyi batiwashegawithe watpra cied and concéntr2@d invivaqub, givibge 5.8 rgd 0Bt of
di chl or ordiméibiathyl)dmethydsitylloxyd-fi€2- meylmlﬁmwe [ﬁ@k =4tRdigkieromgthane)yap 8§-36°r i ed

and concent F‘m qt (Ryneliciecid igithe WQVGJRBOGBd gly in 3R IH[(1,1 dimsthylethyl)dimethyisity}
d| met h{ e?x WP@‘P&’F"I‘%‘P ® e cF:L"”t*"?" aRe).2_ pyrrol i di none
?2a0=- 440 0 & ReEAN D , X\
Example 2 wuth the substitution of piperidine with pyrrolidine,

[ﬁﬁ{;m 'eﬁy)ﬂmt*:vls' Wy @RIoBYY &pyripliginope gng 48 g

Eg) _ aE)F\[/? ﬁly W F%?\ ﬁ ll il, [ g ichloromethane).
ou roed but redcting 1 ethyigilyJoxy]-
R pggoogg&p‘i cof L S Wi o egpym..d.né ey
(S)-3-[[( T“‘Ei*' ?bhey‘févt?rﬁf Y"“&‘B%F‘Ff"’l silyl Joxy]-1-(2-propynyl)-2-pyrrolidino
ne and 4.8 g of pyrrolidine were reacted as described in Exanple 2 with the
substitution of piperidine with pyrrolidine, giving 6.4 g of the desired
productks as a pale yellow oil, [Eul8 o = -35 (dichloronethane). Foll ow ng

t he procedure of Exanple 20, but reacting (S)- or

(R-3-[[(1, 1-di et hyl et hyl ) di et hyl si |yl ) oxy]- 40

1- (2-propynyl)-2-pyrrolidinone with piperidine, pyrrolidine or

di net hyl am ne, the products of Exanples 21- 25, found in Table V, were or
can besprepared. 46 50 55 26
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EP 0381 984 Bi Exanple 26 (S)-3-Hydroxy-1 -[4-(1
-pyrrolldinyl)-2-butynyl]-2-pyrroepd ssessmt Method A A 3.0 g portion of
(S)-3-[[(1, 1-di met hyl et hyl ) di net hyl silyl]oxy]-1-[4-(1-pyrrolidinyl)-2-butyn
yl']-2-pyr- rolidinone was dissolved in 50 m of nethanolic hydrogen
chloride BrawB 261 of water and stirred for 3 hours. The solvent was renoved

at

r educed

basified W G ! :
extracg$d flve times mnth tetrahydrofuran dried and concentrated, giving
0.7 g9

(5% ?raﬁgft “%egoi%exﬁgggﬁ‘ ’; }M{Q%ﬁﬁ" fiy e

.ressure the reﬁldue mas mashed three tines with ether, then 70

idingng t | ng aqueous m xture was

sired product as a mhlte SO|Id [alp a = -630 -

B byfshidf

lver hen

nours. T el Ve totlol Wyl ri?srégl xture OB g i
filtered. teﬂ]ﬁd ulaﬁ rdﬁ&@ad&%n&ﬂﬂfe@ Ju%t i 0 drp?o%h ‘d@ a 9¢H|[e' ll(?f&]o ¥=-63° -

chr onat og(&nnbmmémdémna%)ezogl Vi ng

the desired product as a

colorless solid, np 79-810C. 20 Usi ng the products of Exanples 21-25
and the abBMﬁjﬂEthOd A, or the products of Exanples 15-19 and the above

nmet hod 8.

“the products of Exanples 27-31, found in Table VI, were or can be

prepared. 23 B0y Bdtios®f (E53L0etPoxyP Bl4-(1-pridlidhy(-8-butdddl-2irrdidinane in 25004 of methanol

0]

0\~

Y
t

co

20

25

35

40

56

Otongrining 8.0 g of sodium chrbenale WeS-stirred for 4 hours. The resulting mixture wa§/dituted @ith
(Qdichlorometigane and filte(pdg Thefiltrate was"conepntrated and the residue purified kyQchromatoggphpS
~ (aluming), giving;5.45 g of the dgsired produchas a colorigss pofid, mp 78-81°C.
Using the products of Examples 21-25 and the|abpvg method A, or fhe products\pf Examples 15-19 and
the above method B, the products of Examples 27-31, found in Table VI, were or can be prepared.
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#5 5~~~ 5 294 P: .0 .~~~0 44 Pb p 44

"4 44 1 \Y, .64 gqv rf EPO0489984BY 4 r4 41 4 0 NoP4 to
a 84 I 0O V4 I 4 *4 | 4 0 a S | P r A
I 14 Ca &l 4 1.4 . B~~~ 4 -p : 44

I0p 25  ~~~~~~~ I A~~0 -0 it i 0. 0
Sl o~~~ 4144 w 4l o | 444 A4 35

64 V4 $4 m——~—-~W A6l 4 a | %~4464 fa4 %35 40 -~ s :
as 45 Fy ? V- ~.4%0 44 P{Mn q p. ed
4 35 o 31-g~~~2-s 4] 81N 4 1
38Cv4 31 4 40.0 i a% m
11S .0 V0 14 S~}~2 & . HP%9 38, 982,B1 %xan®e 3P

(R) -3-(Acetyl oxy)-1-[4-( 1} RYrS gl idipyl ) §2- bugynyl¥ - 2-@yrr ol i di none 5 A
sol utiog of 0.5 g of - n it i u ]
(S)-3-hydroxy-1-[4-(1-pyrfoffigignyl ) - 2-butynyl ] - 2-pyrrolidfnone, 0.75 g of

0 nyj
tri phenyl - phosphi ne and :).;‘rrﬁ df gcetic acid irlI 20 M of tetrahydrofuran
was stirred at roomtenpefature ijn = tagwater bath. A 0.6 g portion of
di et hyl azodi carboxyl ate jas addgd glr opw se, gt hi szim' xWure|was stirred
overni g, then the sol veht was rer§vedu n vacuo.;:Thefr es{due was purified
by chromat ography (silicajgel), divang &4 gsof tthe dBsir éd product. 10
This alternate procedure jray be Useéfl todconvlrt the pfodug¢ts of Exanpl es
2731 to the products of Exanpled 1§}, 1&:19.LExafhle 93 i §
\8)-3-(Acetyloxy)-1 -[4-(fL -pyrrdliZli nyR - 2-But yiyl 1 -2 pyfrol i di none A
sol uti off of 0.4 g of g £ £ B %
(S) - 3-hydroxy-1-[4-(1-pyrfolidinyl)g2- bty ynygl-2gyrrgidi{none and 1.0 m
of acetic anhydride in 20{ mM of dicll or &rethgne whs s irreéd overnight. The
sol vent was renoved in vacuo. Thd r&sid wal basRfied wi {h potassium
bi carbopgat e sol ution ¥nd extract qd -t h=di ch ro?t hage. The dich- 20
comcen|

. . ") . .
| or omet hane sol ution {jas washed Witg water, drie rated in vacuo

L)

) 4

and the residue was pdlriffed by dhremat @gr apBy (aT-f-um"'a), gi ving the
desired product. Fol I'qfw ng t proobdur of & s &xanfll e, | usi ng the
-0 e
products of Exanples 27-3f1, e fdrdduct & of T'§ ¥ -
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tExarpl es 15-19 may be derived. 25 Exanple 34 (R)-3-[(4-N trobenzoyl)oxy]-1
-[4-(1 -pyrrolidinyl)-2-butynyl] eB-oxsiressBdi none A solution of 0.9 g of

di et hyl azodi carboxylate in 5 m of tetrahydrofuran was added dropwi se to a
K- i 30 solution of 0.9 g of _

(S)-3-hyBenig32- [ 4- (1-pyrrolidinyl)-2-butynyl]-2-pyrrolidinone, 1.1 g of
tri phenyl hOSphI ne and 0. 9 g of 4- n|troben20|c acid in 30 m of dry

t et r ahy dffB{fceilonyrfid-(hpyrroliginy)ZbutyaZraypelidgoneni ght and t he sol vent was

renoved in, va o ge re ‘ %url;o ed % ch ragh]( (l)fl}pcba
giving 1,24 g‘#"‘% % cfb quf‘ [é-f’% - » $7231 HOId"

0- (dichl § il Oh ¢ ) YorenEn wes ey dpot i ?’é‘“’Sf E{gr rrple
34, usi nglll; nf{?é(g en %Mj ga?b% res'rdﬁ ggfk ic.l? %I)

35- 39, 4 ée e Ur—-can e pr epa 5 EP

e@rre

o 4 §of
0 381 1(9 BQ is Qlteﬁnate proJeEur ma bgp{gegto convert the 8g)ducts of Examples 27-31 Qo 9!9 pF%ucﬁ’s ofO <

0~~~t. lok $4, 16-19.
I F 1 20

wot~ 9Examble|38 Il la A [ I A ~~~~| | 014...~ ~—~ 1
01 - 025 t t pool a 4t O" of O. s
0 15 0(S)-3Aeetyloxy)-1-t4-(I -pyrrolidinyl)-2-butgnylle2epyBolidinone I X S AX 14 t
14 9 I Q O 20 Oi li4 14 pg u
1v A - 46 A soBtion of 0.4 g\ofS)-3-hydrexy}1-[4-(1-pyrrplidinyl)-@-butynyl]-2-pyrrolidinane and71.0\ml Oflacet®] s,
. 4" | anhggride [in 2 ml of dichloromethane was stirred overnight. The solvent was removed in vacuo. The
\/ residue was basified with potassium bicarbonate solution and extracted with dichioromethane. The dich-

20 loromethane solution was washed with water, dried, concentrated in vacuo and the residue was purified by
chromatography (alumina), giving the desired product.
Following the procedure of this example, using the products of Examples 27-31, the products of
Examples 15-19 may be derived.

25 Example 34

{R)-3-[(4-Nitrobenzoyl)oxy]-1-{4-(1-pyrrolidiny)-2-butynyil-2-pyrrolidinone

._ : A solution of 0.9 g of diethyl azodicarboxylate in 5 ml of tetrahydrofuran was added dropwise {0 a
/ 30 solution of 0.9 g of (S)-3-hydroxy-1-[4-(1-pyrrolidinyl)-2-butynyi]-2-pyrrolidinone, 1.1 g of triphenyiphosphine
and 0.9 g of 4-nitrobenzoic acid in 30 mi of dry tetrahydrofuran. The mixture was stirred ovemight and the
solvent was removed in vacuo. The residue was purified by chromatography (silica gel), giving 1.2 g of the
desired product as off “white cr crystals, [a}2¢ o= + 41°-(dichloromethane); mp 89-90°C.
Following the general procedure of Example 34, using the products of Examples 27-31, the products of
35 Examples 35-39, found in Table VII, were or can be prepared.
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0.8 g of the desired produ
above prgcedure the produc
products of io
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-pi peridinyl)-2-butynyl]-2
(S)-3-[1(1, 1-di et hyl -et hy
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‘pi peri dine or dimethylam ne where piperidine is described. Exanple 42 36
(S) - 3- Hydr oxypyrrolidine K> EP 0481984 81 portion of |ithium alum num
hydri de was added under nitrogen to a stirred solution.of 2.75 g of
(S)-3-[[(di met hyl et hyl )di net hyl silyl]oxy]-2-pyrrolidinone in 50 mM of dry
tetrahydrm at 00C. The m xture was heated at reflux for 4 hours,
cooled to_00C and then treated seuentlally with 1 m of water, 1 m of 40
15% sodi BrhEsren-He-prrplidnyih2-b p2rRyproliding® i xt ure was diluted with 360 ni

T, . queg il : g tgfoav% :gt%ﬂ?;mhiw
Y rgoal e %'on %VSSOSQ

(53 23;9? g ng;; ﬁasrt%nc%a
portion o ¥ mqafaegawa m dn&s o@e(aﬁl;seg 585 fha) B Eaneml

reconc%ntgxg,t,ﬂ éGV\é-;CQb 69@3&0 uene, dissolved in m of di qﬂl or onet ane
and cool ed to 00C. .8 m portion of triethyl am ne and 2.8 50 nl of
benzyl chlga(arg,m@aﬂate Were added with stirring. The reaction was stirred
overnight, diTuted with 300 mM of dichloronmethane and extracted with 80 ni
of 5% hy dsyssiith,o-Dinethyeing)dimethybiliieg Hi-MM -Bipaidinainty@yEBpynblidnone The aqueous
phasesswer e conbi ned, saturated with sodiumchloride and extracted with 3x1
50 m of et inydne podiomties gréfdSit-ihhdimehiicetwidinainisidionbi-nedlidiene ees added teaed
and concesyereptianchf P-AS ¢ afcht. sodilyp hydride i umineyghiail ip 4R rhli ob tetrainydrefiman whichowps zpdiad to
(akdni na)0°gr Wﬁgmy@mwt‘m wisSfiverl ¥ yepy quat%y Rt [soletion waneamplelel then gaspaled to

enyl - 3/ poiliian rpr@grga "b\ﬂ/t figne ) was. grd the regujiing B !‘P&H@F) A
Ibieq g ) fieyify tel ) was. gddgd prd the regulling paly
mi xt ur @ gired gom hfothege)mos Wtd' ?"?ﬂ"laﬁﬁ we%*am o Sriagang concentrated
heny! met!3 {TH§ res ‘bwﬁf Py f'e o(P) ‘81"}?3“"3%) 20
IrOTgO?‘/4 ARHCRT H "V’ g ETQ n iy f ed1fo
72 hours. .ﬁgg,ﬁ?geﬂ @ Ng&a‘%{’ﬁﬁ il Jgé’ e Gl
. di chl O% fd 0 _min s xed 2dife e% siffe
of 1N Ay dRchlQhih ngd | kA el g
and conceplfeat vta{ér,VcﬁtSdJQnd Hé‘en{ra%d %@cu\é'aawrlb% & bibsish phéa SHPIIO 28 b0
(silica ogichioroitieh&)d 3-1 g of (S)-3=(acetyl oxy)-1 -pyrrol | d| necar boxyl i c

acid, phenyhssd fighats %Fo@éduﬁsthél c&ﬂlomdk @FSxafblb 20 bt 2-25 mby bd Brepared by reacting (S)-
(di chl & CFERIAMNE@inethetiy)dimSthd@IViTb:§ P2-BYrrolidinone in the above procedurs and using pyrrolidine,
(S) - 3- (acHpeytineor dimethyiaming whelé pipstiai® 8 Xigdcrisedaci d, phenyl met hyl ester and 200
mg of 10% pal | adium on carbon in 75 m of net hanol was stirred under an
at nosphergxample K& dr ogen for 2 hours. The reaction was degassed with argon,
filtered and the catal yst washed with di chl oromet hane. The filtrate and
wash wes elScytysiropyrmolidineoncent rated, giving 1.03 g of 3 acet oxypyrrol i dine.
A I xture of 500 ng of (S)-3-acet oxypyrrol I di ne, 530 of

oparg | AX.0q partigniofy "H%é'“"“ﬂ'm hyggjde,wasiagde F‘%(f"ﬁ'ﬁﬂ?&l‘%ié g slyfign SR 19 Bt
cuprl c c ?llﬁeethwett@dmethé'ﬁ' VB?*W@'\R&"%P P méaf %y teF@tVF'f& rafy ﬁH@’P H}e “’Por 4
hour s. .,, '8%It° ﬁé‘“ﬁ‘@g@v %“et"‘ @g%ﬂ E‘
Bég:’?fzﬂ do} t a e Wl e a e. rae Wwas dwere tc:ombl ddte 08 concetnEated 1o give
_ d hd AJ 'h %ﬁ Honat e and extract W' C
di chloro ane e ex racts her e conbi ned, dried, filtered and
concentr aggglobgzvacuo to an oil. This oil was purlfled by chromat ogr aphy
(alum ga)T—grving 490 ng of the desired product as a yellowoil, [a]-

{S)-1-[4-[3-(Acetyloxy)-1-pyrrolidinyl]-2-butynyi}-2-pyrrolidinone

A 0.5 g portion of (S)-3-hydroxypyrrolidine, as described in Example 42, was reconcentrated twice from
tolusne, dissolved in 80 ml of dichloromethane and cooled to 0°C. A 3.8 ml portion of tristhylamine and 2.8
s0 mi of benzylchloroformate were added with stirring. The reaction was stirred overnight, diluted with 300 mi
of dichloromethane and exiracted with 80 ml of 5% hydrochloric acid and §% sodium bicarbonate solution.
The agueous phases were combined, saturated with sodium chloride and exiracted with 3x150 ml of sthyl
acetate. The organic phases were combined, dried, filtered and concentrated in vacuo. The residue was
purified by chromatography (alumina) giving 940 g of (S)-S-hydroxy-1-pyrrohdmecarboxyhc acid, phenyl-

55 methyl ester as a yellow oil [«]3® = +21° (¢ (¢, 1.054 methanol).
A mixture of 2.87 g of (S)-3-hydroxy-1-pyrrolidinecarboxylic acid, phenylmethyl ester, 2.0 mi of acetic
anhydride, 2.0 mil of pyridine and 20 mg of 4-dimethylaminopyridine in 25 mi of dichloromethane was
stirred for 72 hours. Methanol (2 ml) and dichloromethane (50 ml) were added. The dichloromethane

32



+15 26 = 30 (¢, 1.02, nethanol). Follow ng the general procedure of Exanple
43 and using (R)-3-hydroxy pyrrol ighoasi d84 ggashi noto et. al., Chem Lett.,
893 (1986)] or comrercially avail able (racem c)-3-hydroxy pyrrolidine, the
products of Exanples 44 and 45 found in Table Vil can be obtained. 20
Tabl e Vi | IsolEonrwas washed with 40 18} each ofrid)l HyBiloehidrig lacid and 5% sodium bicarbofigiey sRitipn, dried,
| ag, (di cHiterpdansdtcaraeatiatedin vacuo. Tupgresidue wag Ryrifierl iy chrameiparaghy(glice GP'hGW'HQ 3gg)°f 1
-[4-] 3- (AdExe )T PW‘P"F"B?@‘““"“S@“EH PHﬁPX'mE‘b\tblﬁsiﬁhﬁ ] 2 -cglorlass) | gl i nE

(racenic) - °W‘d‘i' rro race -1 4 cet ong( -1- -
pyrroli@inyl _’% §>? %’BX s—h %‘;i
[4 (3 Hy he ry jon degass?eélﬁl I I}m a%on fi red atalg s ed wuth orom ane filtrate 800

( > acem C) afd K;?#i re combuPe ad conce trated g }?ﬁ ﬂ?é ﬂ.’,\éog?m? I’l’0|l J“i-z- gyn&%ﬁ |1 EH 918'1)

595 ng L }J-},% ﬁéﬁ d%Heﬁ&% oP S ol t
An equa VHaUrs ThheOdliodghe” B\F&H&& 'lﬁ‘e V@Eu@d&? a?eﬁ $n| %t XN Wyé‘roé%ﬁc abit R4 ed
The filtr aackSwisd RREsther 28 Gadboth dtPwdsakifbd emmasg dobliR Gicédbbriate and extracted

di chl or ONMBvidé With didhlotdnfotn@rb. PECkxELRRORAS dombiAl, difbdYMEdE and [ddRcehtPdd MRS an oil.
purified bphischwasBlrifir oy zsmétodraphy @Eumig), gidihd/ 490Gng/of the aBsired prodiet ddSiefiowdbil, [a)-
product sas® &-39d, €03/ @lethawnoi | . Fol | owi ng the procedure of Exanple 48, the
(S) or (R | Eaiowngthe beristabprdesirs etiExampld 48 Bnd/uising (RiFeyaadpyirolidime (1E) Hasiimoto et.
(R) - 1-[ 4- [@; Cleamretlyt.0893) (1986)) yor cohettially| dvaildble dragemic)-3-hiirgxy rpywdligiok, ieneroduite aafpl e
4%.45 ( acdiamples 44-and45 fo@nd irf Tebist Vil oap Py obtdiredy r zol i di nyl ] - 50

\=#2-utynyl 3 -Netbyl Caets-i 50 A mxture of 1.17 g of 3-acetoxy
pyrroli#ine, 1.2 g of N-methyl-N propaf§pViacet ani de, 465 ng of

par af or mal dehyde, 200 nog of cuprous chloride, 1.5 nm of acetic acid and 50
m of di oxamRampghs| st i rr gehtidf M&adial r ef | x under pog@en for 75| m nuta®¥. A 1P0
m portion of dicpl oronethane vvas add¢d fol | oned by t he additdicb‘rométhdia m
of 10% gquEDUZ,"ST ﬁ{@ %)?‘y;p&(r)ro Te. 1n (R-- ‘ )s1erg)"0 d, SogLum

chl ori d& wps adde ueous phas OIr‘Qhase was

reextracte L h _ wefe conbi ned,
dried, fil e\rl\%sf:l ap con B?ggmh%%e bl ;,} mnpﬂjﬁb nl;ﬁ;d by
chromat ogrgphy (alum na), 33 ~ EP 0 ¢ _giving 1. 48 g of the

desi Ir edypr otet—as—a—yetrtowotrt—Exampte—48—S—<Rregac)—3

(3-lydroxy-1-pyrrolid ayl) -2-
' Exampie 46

K-

{Racemic)-1-[4-(3-Hydroxy-1-pyrrolidinyl)-2-butynyl}-2-pyrrolidinone

35

b A mixture of 800 mg of (racemic)-1-[4-[3-(acetyloxy)-1-pyrrolidinyl]-2-butynyl]-2-pyrrolidinone, 595 mg
of of sodium carbonate and 40 ml of methanol was stirred overnight. An equal volume of dichloromethane
was added and this mixture was filtered. The filtrate was concentrated and the residue was diluted with
dichloromethane, filtered and concentrated in vacuo. The residue was purified by chromatography (alu-
mina), giving 470 mg of the desired product asa pale yellow oil.

Following the procedure of Example 46, the (S) or (R) isomers of the desired product were prepared
from (S) or (R)-1-[4-[3-(acetyloxy)-1-pyrrolidinyl}-2-butynyl]-2-pyrrolidinone.

40

Example 47

(Racenic') «=N=[4~[3~- (Acetyloxy)~1-pyrrolidinyl]~-

” 2-butynyl]-N-methyl acetamide

A mixture of 1.17 g of 3-acetoxy pyrrolidine, 1.2 g of N-methyl-N-propargyl acetamide, 465 mg of
paraformaldehyde, 200 mg of cuprous chioride, 1.5 ml of acetic acid and 50 mi of dioxane was stirred at
reflux under argon for 75 minutes. A 100 mi portion of dichloromethane was added followed by the addition
of 50 ml of 10% aqueous sodium bicarbonate. The phases were separated, sodium chloride was added to
the aqueous phase and the aqueous phase was reextracted with dichloromethane. The organic solutions
were combined, dried, filtered and concentrated. The residue was purified by chromatography (alumina),
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50

A 250 g portion of N-methyl propargylamine was added dropwise with stiing to 145 ml of acetic
anhydride which was cooled to 0°C. The mixiure was stirred overnight at room temperature and then
55 concentrated in vacuo. The residue was purified by Kugelrohr distillation, giving 39.5 g of N-methyl-N-
propargyl acetamide as a colorless oil, bp 50-60°C, 0.2 mm.
A mixture of 365 mg of (racemic)-3-methoxypyrrolidine, 480 mg of N-methyl-N-propargyl acetamide,
180 mg of paraformaldehyde, 0.6 ml of acstic acid, 20 ml of dioxane and cuprous chioride catalyst was
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Example 57

{8)-S-[1-[4-(Dimsthylamino)-2-butynyl]-2-oxo-3-pyrrolidinyllethanethioic acid ester

55

A solution of 04 g of (R)-1-{4-(dimethylamino)-2-butynyl]-3-hydroxy-2-pyrrolidinone, 0.6 ml of
tristhylamine and 0.3 ml of methane sulfonyl chloride in 10 mi of dichloromethane was stirred at 0°C for 1
hour. Saturated aqueous sodium carbonate was added and the mixture separated. The aqueous portion was
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sodium methoxide in 75 ml of methanol. This mixture was stirred for 24 hours and then concentrated in
vacuo. The residue was partitioned between water and dichloromethane. The organic layer was separated,
washed with brine, dried and concentrated. The residue was purified by chromatography (silica gel) giving
1.8 g of (R)-S-[2-oxo-1-[4-(1-pyrrolidinyl)-2-butynyl}-3-pyrrolidinyllethanethioic acid ester as a pale yellow
oil, [«]3® = + 4° (dichloromethane).

A 0.8 g portion of the above ethanethioic acid ester derivative was reacted with 100 mi of 1.28 M
methanolic hydrochloric acid, giving the desired product as a colorless gum, [«]2° = +23° (methanol).

Following the procedure of Example 63, and using the compounds of Examples 26-31, the compounds
of Examples 64-68 found in Table X! were prepared.
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(alumina), giving 0.4 g of the deslred product as a yellow oil, [«}2® =-12° (dichloromethans).

Example 71

50

8)=4~-

3= (=)

=0

N,N,N-trimethyl-2-butynyl~i~ammonium, iodide

A 0 35 g portion of

i

was J%evaaara&sm&n ‘@%ﬁlor%ﬁwbtﬁén% dHeOfesidualoil WAL SurifiaCoyt Effdnatdg ﬁplﬁpl i d

A 0.35 g portion of (S)-1 ;[4-(dimethylamino)-2-butyny|-3-hydroxy-2-pyrrolidinone was dissolved in dich-

loromethane, dried, filtered and concentrated. The residue was dissolved in a mixture of dichloromethane
and ether and 0.5 ml of methyl iodide was added. The mixture was stirred for 2.5 hours and then the solid
was collected and washed with dichloromethane, giving the desired compound as colorless crystals, [«}2¢

=-26° (methanol); mp 116-117°C.
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*was «col | ected and washed wi th di chl oronet hane, giving the desired conpound
as colorless crystals, [qugs =-26gpeidicgsalny, np 116-117C. 38 EP 0 381
984 Bl Exanple 72

(R -3-(Methyldithio)-1-(4-(1-pyrrolidinyl)-2-butynyl]-2-pyrrolidinone

hydr ochl oExafle2 A solution of 430 ng of

(R) - 3- rrercapto 1-[4-(1-pyrrolidinyl)-2- but _nyI] 2 pyrrolidinone

hydr ochl o Methyldy '°'[4 DL r.n.» ) auu irZpwraligiaons hyg s foids O0OC in an ice bath.
SucceSS|veI Q0 1L of

met hyl t hi t't‘ Pl |"t9a‘t‘ &, 2 q:ﬁ & huy 1— - qygﬁcmggeom
e %ct@,"eg" %‘%& ) v’?gx.tﬂoi%f?% %%i) d;tt%égz % ! ’%’" e ot

ul lg?
aqueous sg res

purlfle,gblgyr& ogr ihm ln J«BE!st QN

produc hﬁt?d chﬁ Oalﬁ' geo‘f%ﬁﬁsuﬁfi cém u:’n‘& pER YRlIdWEoil e RE QQSRs
chlori de tQekkndig 2 of the desired conpound as a pal e yeI low oil, [ule

= +230 - (mathanol) Exarrple 73 15 [R(R*,R-3,3 -Dithiobis[1l -[4-(1

- pi peri di Bydngle &- but ynyl ] - 2-pyrrol i di one di hydrochl oride In one portion, 90
myg of 2spyridyldisulfide was added to a solution 230 ng of

(R) - 3- mer ¢Bt.8%-3,3 FBithiotis[1-Pay(1 -pipbriduhy ) 1Holty By 2 dyyroiidiode- divyprpehianibie di none

hydr ochloride in 20 m of dichloronethane. The resulting solution 20 was
stifred at rloone pelippciOang pic2-pyidyidifidé was atded nasilutipn23e owf (RyByneygaptridlleous
\s4di um campmidng-2ovymylba-errolidinprecydronkioride it 8h i af dighiaremaghane; Jhe Teulttingoariuten:
was purdof iwag st d@hpmmmfaa’rfn‘?" Wninvipss arpshadh suceasivehy witl pguequs (Fpdiyn Fasepnptp and
product b3l AEedpnd; copcenirateyl in yaquoc Hedesique was Ryffied P¥:° W @Hmm ﬂ’é f%md

con- cent PYPYE FOPRANING Bg Pre oXpas %@P‘P’é‘a
yel | ow oi I”"trfﬁfglﬂt‘?%ﬁm‘iﬁﬁﬁwggg Eidisae ?:P’?J'P‘P‘rg" E%% %
Contrachg States AT, BE, CH Li, DE, DK, FR GB, IT, NL, SE1 A

4] i
CoMPOU <l o B8 fabing el ORFTSERGH, 0 o h BRI . L @0 e “‘;f ch

to 6 carbgn ggmuﬁoag;]gmmmgelggmgﬂ,nn@g_so form together with the nitrogen
atomto which they are attached, an azetidine,. aziridine, pyrrolidine, or

Yiperi digne ring or noieties of the formula: 45 - No R 7 60 R where one
of R7 and R2 is hydrogen and the other is independently selected fromthe
group consisting of (G -Ce )akyl ox (Cl1 -Ce)al koxy, ,hydroxy, thio, (Ci
-Cs)al kylthio, (Cl -Ce)al kyl ditimo acyl t hi o; 55/ R R t 6 cabo
atd e, re selected fromthe dRoupXconsNs€Hp§ BECHhyNwgen, hydroxy,

(Ch Ce)@cyl oxy, (Cat C6h)al koxy, th (Cli-Ce )al kylthh) (d -Co

a\séyl dithio, (G -Cacylthio an(al kyl si |yl oxy; provided that, in all

ca at | east one of Ra, RR s, 'Rr, Re and R8 nust be taken fromthe

group Rg

wherein Ry and Rz, which may be identical or different, denots a linear or branched chain alky! of 1
to 6 carbon atoms each, R: and Rz can also form, together with the nitrogen atom to which they are
attached, an azetidine,. aziridine, pyrrolidine, or piperidine ring or moisties of the formula:

50 . RB

where one of R; and Rs is hydrogen and the other is independently selected from the group consisting
of (C1-Cs )acyloxy, {C1-Cs )alkoxy, hydroxy, thio, (C1-Cs Jalkyithio, (C1-Gs Jalkyldithio and acylthio ;
55 Rs, Ra, Rs and Rs, are selected from the group consisting of hydrogen, hydroxy, (G1-Cg)acyloxy,
{C1-Cs )alkoxy, thio, {C1-Cg )alkylthio, (C1-Cs Yalkyldithio, (C1-Cs Jacylthio and alkylsilyloxy;
provided that, in all cases, at least one of Ra, Re, Rs, Rs, Ry and Bs must be taken from the group
consisting of hydroxy, (Ci-Cs)acyloxy, (C1-Cs)alkoxy, thio, (C1-Cs)alkylthio, (Cs-Cs)alkyldithio (C1-Gs)-
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consi sting of hydroxy, (G -GCs)acyloxy, (Cl - G)al koxy, thIO

-Ce)al kylthio, (Cl1 -GCs)al kyldithigp o84BT 381| 1
M1 1131111 *C L M S* Exanple dfgéh( R) - 3- (I\/Et hyl di “mmmlﬂ-mu ['"H"I

-pyrrolidinyl)-2-butynyl]-2-pyrrolidinone hydrochloridé 5¢ * A sd utti on of
430 ny dhafe® 78- mer capt o- 1-[4- (1 -pyrrolidinyl)-2-butynyl]-2-pyrrolidinone
hydrochl oride in 20 m of dichloronethane was cooled to 00C in an ice bath.

Successi Mﬁu@iﬂﬂm&ﬂm@ﬂ_&m&zﬂsmhmme hydrephloride

met hyl t hi omath Ith| osulfate vvere added and the resulting solution-

stirréd rs F‘8t° @3 1rﬁ' ﬁ&yig'dt‘ﬁgﬁﬂ'“g%ﬂf? BYﬁ'q’i ’éﬂ"B)FY‘H%ch?B‘FGU'E‘l on
(2 m) ° °’8’ﬁ

tlsu Wi
aqueous %},M&Y Fﬂ: ' cﬁf a%i v?ﬁ? t 6 I su ig%gmatﬂfgl ﬁe w:t
purifie ?‘ﬁ Eur?he by
pr OdU_ to% yatﬁlb ha)' )aﬁﬁ%%ﬁ; @5}1 ‘%ﬁéprS :}3

chlorid | | Ql ofal s
e oGS m&gc\gﬁ% %%Eggdr%ﬂoe ?goﬁ déQFGE% uﬁéasaaB 9eug\ﬁs~?¥1%s_ 23

-plperldlnyl)] 2- butynyl ] - 2- pyrrolldlone d|hydrochlor|de I n one portlon 90
mg of 2-pymplelys di sul fide was added to a solution 230 ng of

(R) - 3ssmercapto- 1-[4-(1- pyrrolidinyl)-2-butynyl]-2-pyrrolidinone

hydr oc hl [BRR0RS-3,3Dtlobis] 1-[@(1 -pipetitihyi)-2Hvatydydli2epyrrdiidiene disudtothistile SOl ut i on 20 was
stirred at roomtenperature for 30 m nutes, washed succesively w th aqueous
sodi um car pomeatrertien @0 wst o 12;pytlvidistifideneiascagrdectiatar selutiah 338 mgaaf WR)-3-Midreapiosisitdite
was pur |WF@‘@"%§£'§W'UH’&W@"QW hydioehidride,jn ! ©oh dickieroraethane.offeariesiting solhiien
produt YA Firrescat aeom emPeiAtem i S0 aniputess weshedhRLCPRRVEIY iWith B P@g@ﬂ'“@@@?ﬂa&e‘m&nd
con- cen‘t’q"’é't digd jand Goncenrated _'?PEEEE Aho “61"”"‘? Reified by P'éfﬂm PESRANY t(alugaina) andy

| Jiyent ‘t‘&l"r"g the, pro ﬁ’i‘f&ﬁ’ " 23 KOG afe Fpge rﬂs%\m
O el T yagus to s oA o e el %wo’*?«)f ey T

conpoyndsselect ed from those of the forrrul a: 30 0 R4-9CH2C COCH - NN Rs

R 35 jalms § R RS
40 wher e??lmls O'étge %wm\ghconﬁacrtrgg slt)aée K eTntB F’CCIT X DEdp I?’f Ir{’reéBrit“- N(!J"enot e a |linear
or brancfle@ cehpéunid Sdideed 18k thost 6 1 oAfuON atonms each, R and R2 can al so
form together with the nitrogen atomto which they are attached, an
azetigh ne,. aziridine, pyrrolidine, or piperidine ring or noieties of the

formula: 45 R7 so 0 R
8 Rs Ry
-/
Ry =" N-CH,C =CCH,-N<_
35 | . Ry
_ : 7 :
]
Rs |
Re
40

wﬁerein R; and Rz, which may be identical or different, denote a linear or branched chain alky! of 1
to 6 carbon atoms each, R; and Rz can also form, together with the nitrogen atom to which they are
attached, an azetidine, aziridine, pyrrolidine, or piperidine ring or moieties of the formula:

45

50 R8

where ons of Ry and Rs is hydrogen and the other is independently selected from the group consisting
- of (C1-Cs)acyloxy, (C1-Cs)alkoxy, hydroxy, thio, {C1-Cs)alkylthio, (C1-Cs)alkyldithio and acylthio ;
55 Rs. Rs, Rs and Rs, are selscted from the group consisting of hydrogen, hydroxy, (C1-Cs)acyloxy,
(C1-Gs )alkoxy, thio, (C1-Ce)alkylthio, (C1-Cs)alkyldithio, (C1-Cs)acyithio and alkylsilyloxy;
provided that, in all cases, at least one of R3, Rs, Rs, Rs, Ry and Rs must be taken from the group
consisting of hydroxy, (Ci-Cs)acyloxy, (Ci-Cg)alkoxy, thio, (C:-Cs)alkylthio, (C1-Ce alkyldithio (Cy-Ce)-
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‘where one of R7 and H8 is hydrogen and the other is(,rigﬂd’ggeﬂde«m—l—rﬁr'éct ed
fromthe group consisting of (Cleppigicggsmyy, (C - ) al kox
thio, (C, -CE)alkylthio, (C, -Cs)al kyldithio and acy “““““l “‘E ﬂm
H4, RN and Fs, arqe@iyelllxg;ed fromthe group consisti n ydroxy,
(C C6 ) acydc an sl al koxy, thio, (C C6)a|kyItH"o '

-Cr)al kyl dlftﬂmmi@ﬁwwwmﬁ%m&ﬂ@ al kyl silyl oxy; provi ded that, in all
cases, at Ieast one R5, RN, R7 and F6 nust be taken from t he
group coms “?PQ“’U@'HW’W“S?@“’&'%cyI oxy, (C, -GCs)al koxy, thio, (C,
-Cs)alf<y|th|0 (C, - Cr)alkyldlthlo(Cl - 39 EP~~~~~~~~~~ 111
38111 984i lull, ,I Il &ylthio and al kyl silyl oxy;

c and phar rraceutl ftrul y acceptable salts thereof. 227A conmpound

selectedfromthose of fo la; 0 10

CH3C Ny CH2C- : =CCH2- NKBH*?CB—N—BO.EI EeitH eN>f R7 i s hydrogen and
the other is independent | ected fromth up co SI sihng of (C1
-Cs)acyl oxy, (d -COal koxy hydr oxy, thio, (C kyltftigp and (Cl

-Cg)al kyldithio. 3 A conpoung: gel ected fromthose of claim1, wherein at

| east one of Rs, Ri. Rs, R6, R7&nd Ra is (ClL - 20 Oe)acyloxy and the
remai nisng substl tuents are hydrogen. 4. A conpound selected fromthose of
claim 1, whewmsimomt ofl Rastd Bnés lnfdrofn arfddthe ther Rsindephdenmtig siectéds fr¢riChe- group

Cs) al koxy asedsistingofri@n@lasyiony. (CuBeelkaxy dydrexy dhie. (BiyCh)aligtihin and §C:-G)alliditnrpound
selected fromthose of claim1, wherein at |east one of R3, Ri, Rs, Rs, R7
\arid Re i & hyrepeyndaaqlactedhizom tatei ohFIRig) s wharein et east ane af Be. Ryl ofse Rz a8l Re/is (C1-
conpolfid se v'@eranmﬁfwsieswtw&lamwomere| n at |east one of Re, R4, R

Re, R7 and Rels trlalk or al kyl si| and the remai ni ng substituents
are hyar duchSomund slbipn LB b ket iseel B P B s for o
| east one o )q!gaxy SubgBruents preydrogen 1y o] and t he remai ni ng

substifugnt g aa&umge.e%gﬂom %&mmﬂci&t.ﬁ,c bt BRE G Rer B s e B gl e !

dosage uni t Mdm o
hrough 7 in association with a

conpound se yEcte ?Hrgc?)'mt ,%gs

phar rrace%tlmblhasuﬁ&ge?aeiea%ﬁ im 19 wheh ﬁ £ RER W 6ISR,{ R), RANA,, Ry and
(S) 3- [ (4- Nribiky? ﬁ@wbgy%a ha;lerrfaﬁllm Lagaitidn/ak yaaAJ;an 2- buéynyl l ﬂ‘2 ByTT of i'di non
& 40 Ll ains for the follow ng Contracting State: ES 1. A process for
produci Ng. aA cempatisdiostod Rk Mosel ot Qlalmt ) Whdei bt 1bddLonk QF ﬁyhﬁ Rl R, and R is thiol
0. R4 --- and theChindiiing sbsituentd grélnydkdgbn. C C C H 2 N.
18
8. A pharmaceutical composition of matter in dosage unit form comprising from about 1 to about 500 mg
35 of a compound selected from those of Claims 1 through 7 in association with a pharmaceutically
; acceptable carrier.

/
9. The compounds (R) and (S)-3-[(4-Nitrobenzoyl)oxyl-1-[4-(1-pyrrolidinyl)-2-butynyl}-2-pyrrolidinone.
40 Claims for the following Contracting State : ES

1. A process for producing a compound selected from those of the formula I:

50

55 wherein Ry and Rz, which may be identical or different, denote a linear or branched chain alkyl of 1 to
6 carbon atoms each, R1 and Rz can also form, together with the nitrogen atom to which they are
attached, an azetidine, aziridine, pyrrolidine, or piperidine ring or moisties of the formuia:
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Rs 55 wherein R, and R2, which may be identical or different—denote-a
| i near or branched chain al kyl of Er®3$i gsargon at ons eac

also form together with the nitrogen atomto which they @ iﬁm]&m,
azetidine, aziridine. pyrrolidine, or piperidine ring or

formul a: 40 *R 5 R8 where one of R7 and RB i'g, hydrogen and t he ot her IS
i ndependent|y sel ected fromthe group cogsisti 20 of (G -GCs) '
acyl oxy, (G -GCs) al koxy, hydroxy, thi ) al kylthio, (G -Cr)
alkyldithio, (C -0C8) acylthio; R3,~R4, Rs, Rs, are selected fromthe
gr oup cohsi sti ng of hydrogen, hydroxy i | oxy, (Cl - C6) al koxy,
thio, (C-C06) alkylthio, (Cl1 -Cs) al ?(By C06) acylthio and

al kyl silyl oxy; provided that, in all cases, at "l east one of Rs, R4. Rs, and

RN.'R7 and RSy igisdn 3 280 id HyBhdnlbd B SikGr .gmeéaeﬁdehmengéteﬂy&k rog(c%w

acyl oxy, (G Q@;)-CGFEL&W (C1 Id?} é'llcox ﬁ}drox thio, 36:1K0) BikYitRle, (é1Q':s) mdl - tﬂo

(G -GCs) acyl Sand Rs i sefctéd frérh s gfbw condiSting RNAKIRBEE Mididki (d:NC;%diBQ}

sal t st her eof ¢) GiRéky,aRib.QC(-C:F Bliyithio, (BAE: ) BIRYIdNIE 0T O BRI kB RKE BrolAded that, in

reacting a compsedfatadast dne of)RY) & Atks, bt RAJIRA and’Bs must be taken from the group consisting of

0 25 -9\ CHR/@roky, HC2CsD aBBoxiRB(C30:) alkoxyyitid) (Ga -Gs B lRYRDRA, (B1-64 )i alk@idishin KC1a0%) acyithio

pyrroli disne i mdaikylsiylosy; e plamiavasitally accgptabie, sattuthivads, dhareadrizain thahseidde@sipowdds

conmpound of f&e mapasedlby réacting arompans offtur geperdamileeg a conpound sel ected from

those of the formula Il: CHCGNCH CGCCHH -N3 _/ CH 45 wherein one of R7

ant—Rs is hydrogen and the other is independently selected fromthe group
sisting of (G -Cs) acyloxy, (G -C6p al koxy, hydroxy, thio, (G -CGCs)

al kylthi® and (C,-C8) alkyldithio terized in that said conpounds are

prepared by reacting a conpound 0?2 rmul a: 50 55 41 W th

N- net hyl - N- pr opar gyl acet am de i ngan..&her netﬂgﬁt‘-.EEO’Hgi ve, on basification,

the derived conpound of formula # 3\ A grocess accordi ng to claiml

wherein gt |east one of RN, R4, Rs, 4 , R7, and RF is (C0-Q0)

Rs

Re

— 30 with a secondary amine such as pyrrolidine in an ethereal solvent to give, on basification, the desired
compound of formula I

2. A process for preparing a compound selected from those of the formula Ii:
35
. : 0
~ 1 , ' Ry
cH;.sc-_-N.—CHZC:—_“CCHz—N -~
40 'l R 8
CH;

wherein one of R; and Rs is hydrogen and the other is independently selected from the group
consisting of (C1-Cs) acyloxy, (C1-Cs) alkoxy, hydroxy, thio, (C1-Cs) alkylthio and (C1-Cs) alkyldithio,
characterized in that said compounds are prepared by reacting a compound of the formula:

50

et

55

#



‘6 » acyloxy and the remaining substituents are hydrogen Jmﬂ

according to claim1 wherein at Igpasssigea Byl R3, R4, Rs, "m"mmlm,m
is (C1L -C0) al koxy and the remaining substituents are hydrogen ‘to*5.MA S +
process according to claim1l wherein at |east one of R3, RN, RN. and Rs, R7
and Re is hry*d MorethdrNeproppraylscetamide ingy ethebaaivert iegives oeb@fwen é!gehﬂvee comnomdoc ess
accordi ng t® °6'T“&§'|'n 1 wherein at |east one of R3, Re, Re, and Rs, R7 and Re
is trial kyI or k S|Iyox and the r enai n|n substituents are hydro%en S
7. A profe p’&& {90, ¢ %ﬂﬁﬁﬂ“ea?f eBgfepid fsr Rpgnd B is (& Uslyng
Rs, R7 and 3¢V HiPE aﬁ'Wﬂs‘fqﬁ@“T‘EﬁEﬁ F'rﬁgf"SUbstltuents are hydrogen.

Patentan pr ffOr ende rera t.a AT, BE,
CH, i IL g Qor bs : en ! h gi' ff F??Uﬁ Hs an(}/ ﬁs a@tg%gsoﬁ‘ko)ﬁfen

’an inin: ung,’ ‘ausge
der For mel : R RACNCH2C vCCHZ N 30;

\ R2 Rﬁla 35 A pro&f% h&o&ng Nﬂgalm ’Whg‘blﬁ aglla& EIQ o ﬂ?r& V,%r §%eﬁﬁ£hds@' IQhMP%
jeweils einge eh&%ﬁ%&b&%ﬁts&%rhwﬁ‘degt e Kyl gruppe von

Kohl enst of f at omen bezei chnen, R, und R2 zusanmen mt dem Stlckstoffatom
K-r 6. A ptesslascoming &) ARMNORRbré RtdeasPéhe o @b, T8 NRAZAY ReliF3-and AZ g kiglkyNor,
Pyrrol i di n-algBigioxyRinp @hsiréhhaining stigstiehty ard fiydfpgérer ungen der Formel bi |l den
kénnens 40 R7 8 45
wor i n ei MesA proses$acconidg Recldiv $ swbersin of Ibast gre of Rgl RlaRs, antidst By andcishiaithipl and the
ausgeswhi t redeiniag subslienterre pyrodemst ehend aus C- C06- Acyl oxy, G - Cs6- Al koxy,
Hysr oxy, Thio, Cl-C6-Al kylthio, G -Cs-Al Kkyldithio und Acylthio; 50 R3,
\Rét. Rs uﬁatemn wahlt sind aus der G uppe bestehend aus WAsserstoff,
Hydr 0)%, Petentenspriche fiyfolgende Vertiagssipatenc AT, BiyiGhl LICRE, DK ERGRy IT: M §E G

- C6- Al kyl di t hi o, t hi o und Al kyl silyl oxy; unter der Bedi ngung,
daB in aI1eWW'Fgeﬁ“sH%B'eg‘FéﬂgheeFﬂé?’"%n R3, R4, R5, Re, R7 und Re aus der
G uppe genomren sei n muB,  bestehend aus Hydroxy, C -CGs-Acyl oxy,

C - Cs6; Al koxy, Thio, G-Cs6- Alkylthio, C -C0-Akyldithio, G -C6

-Acyl t Rio und Al kyl silyl oxy_. 55 und deren phar SI sch akzept abl e
Sal ze. 42 EP Ol 381 9 11111! 111}?{ 11111 11 111 2.

Ver bi ndung, ausgewAhlt a e oe —N
RIP7 || GEBC N cHRC COHoRS NICCH &RCCH,

30

Rz

35 worin Ry und Rz, die gleich oder verschieden sein kdnnen, jewells eine lineare oder verzweigte

Alkylgruppe von 1 bis 6 Kohlenstoffatomen bezeichnen, R1 und R2 zusammen mit dem Stickstoffatom,

(N an das sie gebunden sind, auch einen Azetidin-, Aziridin-, Pyrrolidin- oder Piperidin-Ring oder
Gruppierungen der Formel bilden k&nnen:

-N
45

worin eines von Ry und Rz Wasserstoff ist und das andere unabhéingig ausgewihit ist aus der Gruppe
bestehend aus Ci-Cs-Acyloxy, Ci-Cg-Alkoxy, Hydroxy, Thio, Ci-Ce-Alkylthio, Cq-Cs-Alkyldithio und
Acylthio;

50 Rs, Rs, Rs und Rs ausgewﬁhlt sind aus der Gruppe bestehend aus Wasserstoff, Hydroxy, Ci-Cs-
Acyloxy, G1-Cs-Alkoxy, Thio, C1-Cs-Alkyithio, Ci-Cg-Alkyldithio, C1-Cs-Acylthio und Alkylsilyloxy;
unter der Bedingung, daB in allen Fillen mindestens eines von Rs, R, Rs, Rs, Ry und Rg aus der
Gruppe genommen sein muB, besteshend aus Hydroxy, Ci-Cs-Acyloxy, Ci-Cs-Alkoxy, Thio, Cyi-Cs-
Alkylthio, C;-Cs-Alkyldithio, C1-Cs-Acylthio und Alkylsilyloxy;

55 und deren pharmazeutisch akzeptable Salze.
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10 = CH3 worin ei nes ven—RFA—und—RN

Wasserstof f und das andere unabhangpm sgigsa@thl t i st au e
best ehend aus Cl - Ce-Acyl oxy, C, -Cs-Al koxy, Hydroxy, Tﬂl quuu,
-Cs-Alkylthio und C1 -C6 Al kyldithio. 15 3 Verbi ndung,'s S
sol chen naé&h Verbindpnge pusgewiblbaus polehemdes Sonel ei nes von Re. R, Re, Rs, R7 und

Rs G -C6 -Acyloxy ist und die Ubrigen Substituenten Wasserstoff sind. 4.
Ver bi ndung, ausgewAhit aus sol chen nach Anspruch 1, worin m ndestens eines
von R R4, R5, Rs, R7 20 Whd Rs C -C6 -Al koxy ist yund die Ubrigen
Substitutnten Wasserstoff si nd.|| 5. Ver bi ndung, ausgewSR* aus sol chen nach
Anspruch 1, worin m ndesten | 4D B - R7 und Rs Hydroxy

i st und die Ubrigen Substi tﬁ%ﬁ%%n%ggg?st gf@’si Ver bi ndung,
ausgew hit aus sol chon nach Ansprygych 1, worin mn ens ei nes von Re. R4,
R5. Rs, ,R7 und Re Trial kyl oder | silyloxy ist und die Ubrigen
Substituenten Wasserstoff sind. 7. Verbindung, ausgew hit aus sol chen nach
Anspruch 1, worin mndestens eines von R3, R4, Rs, Rs, R7 und Rs Thiol ist
und di e Obri Ofn MBS tdnt RICINIFY WSS Q5156rAT das Shddeb. unkbhangly SusgdWamt RBER Wet SRPS
Zusamenset z Wsegtehend G Ge ABRGxy, ) SG; MoKk Bitird3i Sihio, CLICHAlIG/AIRS) Ghded via-Akylbirso. et wa
500 ng esner Verbi ndung, ausgewAhlt aus sol chen der AnsprUche 1 bis 7 in
Ver bi ndung 3mi Yerhidnagreyshewshibh aus sbiciso machkinempruchil eorinTisdgstens aBfes vah. Rs\/By, IR R LR}gen
( R) - und und Rs Gi-Cs-Acyloxy ist und die {ibrigen Substituenten Wasserstoff sind.
(S~3-[(4-Nitrobenzoyl)-oxy]-1-[4-(1-pyrrolidinyl)-2-butinyl]2-pyrroiidinon
\—Pat ent andprVastipsung, jpusgensyie pusesaichpa me RIuchcly worpnindestonsreingp ¥esRez Banfs. Re, Ry
Her st el [28n e Y Re GeCiAken iy undinsibeganiiupstivariencWeseeretelf e Fornel |: 40 45

N CH2C CCH2-N\ 50 worin R und R2, die gleich oder verschi eden_sein
kénnen, | eRei Yebindung. aysgeysh %"?&'&'?W é'ﬂW\‘f BIR3PINGD MoMPep s Ry Fe. Ry
Kohl enst of f at'8! P g HRFLTle Ukgen Sugstiyonta Wassaisia dem Sti ckstof fatom an
ca o & AR G oroBR o8 B R gmnr,i.i boons %8 L IR, G0

Pi peri dih- qé’% A i 0en \%e gﬁnﬁén:‘aﬁ‘ Y EP
0 381 984 Blnlg‘d Thal fwew‘ky l*‘%?'sf?%%eq%f'ﬁ%rﬁu ﬁu k) %LV\DI’I n el nes von R7
und Rs Vsger GdnSifdund, SlsgbWiifiit dRSsoRMA GG AHSGRRAN Gbrih ANRIENSdHeE vinshs, AL % J€! R,

G uppe best ehgRtk, 34l iStund-dis frigerPSUBstinfohto #fif ¥ina. Hydr oxy, Thi o,

€ _~Cs- Algyl thio, Cl-Cs-Al kyldithio und 10 Acylthio; As, R4, Rs und R6
ausgewAh| t gsi Pramedéutisths z(dampprsebaglie ReMbinat BosidAmgsRnhdiDlirhfassbiitbiwexy bis Giwa 60®-
Acyl oxy, C, -iag-eiNeK Valinduhb,i dusgewkinlt Gis softhéry érhAmBpriéhie + Bis 7 N Warbiadubdnintt, eiféim

- Cs- Acyi t hi o phachadulisch skzepthdonyTrégent er der Bedi ngung, daB in alien FA | en

m ndestens el nes von Aa, R4, A5, Rs, R7 und RA aus der G uppe genonmen sein
muB, bes® el$en¥erkindungdp (RYoung (S)S;[Ulitrobenzdyhyonyl-1CH-(1 DDeolidinkcAdutinyliZpyrroli@inonCs - 15

Al kylthio, G -Cs-Akyldithio, C -Cs -Acgllthi o und Al kylsilyloxy; und

der phar fatestanspréehefirfalgenden Yertpapsataat : E

1. Verfahren zum Herstellen einer Verbindung, ausgew#hit aus solchen der Formel I:

40
R;3 /Rl
. R N~ CH,C ==CCH =N
Rz
50 . (I)
worin Ry und Rg, die gleich oder verschieden sein kdnnen, jewsils eine lineare oder verzwsigte
Alkylgruppe von 1 bis 6 Kohlenstoffatomen bezeichnen, Ry und Rz zusammen mit dem Stickstoffatom,
an das sie gebunden sind, auch einen Azetidin-, Aziridin-, Pyrrolidin- oder Piperidin-Ring oder
§5 Gruppierungen dem Formel bilden k&nnen:



Umaset zen ei ner Verbin- dung der gbimmg’wgn For el

dadurch gekennzei chnet, daB di ese Verbi ndungen her QEW
25

R5R 30 mt einem sekundatren Amin, wie Pyrrolidin,

Et her-Losungsm ttel, um bei m Basi schmachen di e erwl nscht e °\/€I‘Lb| ndung der
Formel | zu ergeben. 2. Verfahren zum Herstel) en einer Verbindung,
ausgew~hlt aus sol chen der Fornel 11: 117 iR R7
CH3C-N-CH2C CCH2 - N 40 ~N I '
NK 8 CH3 (1-) 46 Worin
ei nes Von R7 und As Wasserstoff und nder®8unabhangi g ausgew~hlt i st

aus der G uppe bestehend aus C-Crs Acyl oxYy, Ci C6- Al koxy, Hydroxy Thi o
Ci -Cs- Al kyl thi.o OE %9 AeKe ennzel chngt %

worin | S dere u hit ist,aus der ruppe
yer b ndunge ho ? NR ro%g oﬁfé Ehhice QI AKGI, 6-cE e una

For el :

FrEy Hlaﬁﬂﬁs msaev%hdvaﬁms &&r @;dapawdha«aemrmisaraofﬁm%my. OrCe-

Et her-Losungﬁ oyt 6L oA Fhib GRS IARGHRITEE DG DalicHidfnic? 3 -ClhB\RAG Lkt AfGsiigagiung d
Formel 1| zwn@fbalﬂeeinguné dal/ & S8R F@idn RikicBstdNe DG4I Gdh Ha, RO Re, MR, NUAE H; RS aéti nes
von Re, R4, drsppRendrivned dinRausCbestehendGiE | Hidioxy, B -Co-Acyloxy, CHACE-AlikoRy, Uiklo] GE0;-
Subst i t1uent Ayl S8.CSAIRdIthiS, G abs-Adylthidand Allnistviogach Anspruch 1, worin

m ndest ens aind ésen/hamidzgutide® akzBistable®alzeR7 und Rs Ci - Cs- Al koxy !'st und die

Ubr i gen Substadureregekennzdithees.ala tioéd Vasbintingsi Mergsstelil/eerfenduech UnsdizeArsipr Virbin-1,
WoiRLN M ndegiuander gligameinendiarmidk, R4, Rs, Re, R7 und Rs Hydroxy ist und die
@oﬂgen Substituenten Wasserstoff si nd 6. Verfahren nach Anspruch 1, worin
m ndest2eéns eines von Rs, R4. RN, Re. und Rs Trial kyl oder Al kylsilyloxy
I'st und die Ubrigen SubstituenterR;y\ass rstoff sind. 15 7. Verfahren nach
Anspruch 1, worin m ndestens eines R4. Rs, RN R7 und Rs Thiol !st
und di e Ubrigen Substituenten t of N‘S% =CH

25
Rs R,

N 30 mit einem sekundétren Amin, wie Pyrrolidin, in einem Ether-LEsungsmittel, um beim Basischmachen
die erwlinschie Verbindung der Formel 1 zu srgeben.

2. Verfahren zum Herstellen einer Verbindung, ausgewihit aus solchen der Formel Ii:

- (0]
~ I -
CH;C—N—CH,C==CCH,~N
40 l 8
H —
CH; (II)
45 worin eines von Ry und Rg Wasserstoff und das andere unabhéingig ausgewdhit ist aus der Gruppe

bestehend aus Ci-Cs-Acyloxy, Ci1-Cs-Alkoxy, Hydroxy, Thio, Cy-Cg-Alkylthio und G -Cs-Alkyldithio,
dadurch gekennzeichnet, daB diese Verbindungen hergestelit werden durch Umsetzen einer Verbin-
dung der Formel:

50

H
|
N
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\

‘Revendl| cati ons 20 Revendi catl ons pour |les Etats contract ant
BE, CH LI, DE, DK, FR GB, |IT, NLEP®$Bsigs{BIpose ChOISI Iﬂ}"wﬂ’"mumn”m
de fornule: OR 25
N-CH C - CCH2- HNR 30 dans | aquel | e R1
et R2, qui pé&thANethyiN-propaggyiaeatanibin ejoery |th|3§9‘15é‘ﬁ’9§’“'“?"e‘ﬂ? Gl Basisehreahas utie gh
gr oupenent 35’”“““*98?’RW"€9€?1F€P°U§"6P’% ne lin-aire ou ranifiee, RL et R2
peuvent eg nt for Quec |’ ne d'.azot e ayquel S S e un
noyau azGt%dl ﬁ h'° @ tgywﬂ ne egs ﬁ?"p%rHtllﬁﬁ R‘oh UE’OFEf(?‘ %é@ﬁ{”%’ "Je

n den asserst

|ge sind.

R -N 45 d n% #ﬁgu%u Wﬂ@ A Bho S B4, FERCH, IR, HRORGY i

|"autre est ¢hoOLSh roupé const tue

gr oupenent acy oxy n grouperrent al coxy en G - Cs un grouperrent
hydroxyhg, s, uwe&rh%msems rbc 11 Oworid m,%ém%mnﬁ!; 4] ARG RS Bnd - HydroxyiSt und die
groupenent 5@ b,.gens n(ﬁ, iWbssorsfR sfrd- Cs et un groupenent acylthio; Ra, R Re
et Re sont choisis dans |'-e groupe constit u6 par |'hydrogene, un groupenent
hydr oxyl e, 6.uVegghei PRAEHE AlispRcty i OWorin eiindestensGaines WBn §5,ORAD GEERL, Raluad Ry TaalkyCodées,
un gr oupenentAidyisilyipxy istrung tie Liprigew Sibstitldnieh Wassarseff siod.- Cs, un gr oupenent

al kyl di ##0i 0 en Cl-Cs, un groupenent acylthio en G -C6 et un groupenent

al kyl si | yl dxerfd@fen nach Kasprachch mdiirnt inpdestpoe sinagans Ry, dusRd. &s, Ryamd Radhinlgtriwd die
gr.oupement pdisigen Rubstitienton psseptoff sSRY- et Rs soilt pris dans le groupe
constitue par un rouperrent hydr oxyl e, un groupenent acyl oxy en Cl1-CQ un
\groupenent Reneed) upenent thio, errent al kylthio

en O -C% Bwegvlégbemﬂ{' ies W&Pﬁtfﬂgﬁnﬁﬁ"ﬁ?m&s” & Eﬁ' dﬁg’ tF Rl I M-oS8en

CG Cs et un |SI| 0 S* et leurs
sel s accept a%ir°8‘§£)s§ %%B?%% %’.mpéé @)Wﬁe’e chol si parm Ies conpoi st - de
formule: 5 0 10 C- N-CH22CE' C CH2-N CH3 75 dans
| aquel | 25 un groupenent parm Ry, et est |'hydrogbne @t |"autre est choisi
i nddpendamrent dans | e groupe cugstjfue par un groupefrent acyl oxy on CO-Cs,
un groupenent al coxy on C - Cey wiXQrolipegrpt Jag/dnpxyl\ un groupenent thio,
un groupenent alkylthio en G e ug groupenent
/ 30 , g: 5

RG

dans laquelle Ry et Rz, qui peuvent &tre identiques ou différents, représentent chacun un groupement
35 alkyle en C1-Cs & chaine linéaire ou ramifiée, R et Rz peuvent également former, avec I'atome d'azote
auque! ils sont fixés, un noyau azéfidine, aziridine, pysrolidine ou pipéridine ou des fragments de

1\ formule :

dans laquelle un groupement parmi R; et Rg est I'hydrogéne et l'autre est choisi indépendamment
dans le groupe constitué par un groupement acyloxy en C1-Cs, un groupement alcoxy en Ci-Cs, un
groupement hydroxyle, un groupement thio, un groupement alkyithio en Ci-Cs, un groupement

50 alkyldithio en C1-Cs et un groupement acytthio;

Rs, Rs, Rs ot Ry sont choisis dans le groupe constitué par hydrogéns, un groupement hydroxyle, un
groupement acyloxy en Ci-Cg, un groupement alcoxy en Gi-Gs, un groupement thio, un groupsment
alkytthio en Ci-Cs, un groupement alkyldithio en Ci-Cs. un groupement acylthio en Ci-Cs et un
groupement alkylsilyloxy;

85 3 la condition que, dans tous les cas, au moins un groupement parmi Rs, Re, Rs, Rg, Ry et Re soit pris
dans le groupe con_stitué par un groupement hydroxyle, un groupement acyloxy en GC;-Cs, un
groupement alcoxy en Ci-Gg, un groupement thio, un groupement alkylthio en Ci-Cs, un groupement
alkyldithio en C,-Cg, un groupement acylthio en C1-Cs et un groupement alkyisilyloxy;

45



al kyldithlo en C1 -C6. 20 3. Conpose choisi parm |es corposes de |la
revendi cation 1, dans |oquel au mEPres381B8gBIUPENENt par m m“mmu“m“m‘
R7 et Re est un groupenent acyloxy en G -C6 et |les substltmm

sont des atones d'hydrogene. 25 4. Conpose6 choisi parm. |es €¢onposts de
| a revendi c&t |ews SIS acg '°FéE|B'@Fma&lﬂ nmoi ns un groupenment parm R3, R4, RI5,
Re, R at _R8_est ,un ement en C -C6et |es substituants restants
sont des &t OWS&"H?)% ﬁ%‘."’“ﬁm&@ﬂ \ég‘{!f* cthoi si parm |es conposes de |a
revendlscatlon 1, dans | equel au noins un groupenent parm 30 R3, R4.
R5, Re." Rl et Rs est un grqupenent hydroxyle et |es substituants restants
sont des atones d' hydrogbne. & Conpos6 choisi parm |es corgposes de |a
revendi cation 1, dans quu‘e{ au noi ns un gr oupenent i { R4, R5, R6,
R7 et R8 est un grouperrent rial k Ie El kﬁl Si lﬂ es substituants
restant,;g sont 35 dek ? ombks— 89 osE choisi parm
| es conpos~s ceux de |a reven |cat|on 1, dans | g auf noi ng .un groupenent
parm R3, RR A Re. R et Reast un thiol et les ituant$ restants sont
- des atonmes d' hydrogbne. 40 8. G:Hnﬁosi tion pharmacouti que de substance en
forme posol ogi que unitaire conprehant d' environ 1 a environ 500 ng d' un
conposeschoi si parm |es conposes des revendications 1 a 7 en associ ation
avec un v\Widan$ laquelie opbementrpapmhi i net s cost BhydrGaing o Eavtrg Bt chaisi indépendamment
(S) - 3- [ (4- ni4andisegioupy cynsiiud, par 1o @roupamenoicyigtyran G1=G@. wugrpwppmpnt 2lcpyrandhiGi wone.
4550 55 4B groupgrpend hpgigxylggun pjoupement th'°- un grougement,| glyjthiq pn [Cn-Gs jet jup gpgupgmen3]

N+ C L JWyidithip encGrelisel| cat | ons pour rEtat cont ract ant sul vant: ES 1.

Procedéf"de production d' un co 0 h0| Si drg,arm e[\s 0os6s de fornul e;
B Be sé choisi parmi 0Sés de revendication 1 wu Iau ins un groupement parmi
R2 tO » Rs, Rg, Ry ot un groupement acyloxy en Ci-Cg etjes T jtuants E?stags ﬁont tdgs

dans | aquel I%O"I!?swhf'dr?@"e qui peuvent etre identiques ou diff6rents,

represept ‘i“tc&tb ouyi’ban% %Q%Qés o%'lé%l:e%du@é?iorﬁ b | u&Qﬁ‘H&ﬁs bl S’nﬂa‘e&\&t atm QJ

ram fiee, Rlge€R, Mg, R alBly enft 6 ot 163! QBRitudnist
sont fixes, éi&nd%%ﬁ?&og%ﬁ t| i ne, a2| ridine, ‘pyrroli d| ne ou pipdri d| ne ou des

fragnents de
. 5. Composé choisi parmi les composés de la revendication 1, dans lequel au moins un groupement parmi
% 30 Rs, R4, Rs, Rs, Ry st Rs est un groupement hydroxyle et les substituants restants sont des atomes
d'hydrogéne.

6. Composé choisi parmi les composés de la revendication 1, dans lequel au moins un groupement parmi
Rs, R:, Rs, Rs, Ry ot Rs est un groupement trialkyle ou alkylsilyloxy et les substituants restants sont
36 des atomes d’hydrogéne.

Ny 7. Composé choisi parmi les composés ceux de la revendication 1, dans lequel au moins un groupement
parmi Rs, R4, Rs, Rs, Ry et Rs est un thiol et les substituants restants sont des atomes d'hydrogéne.

4 8. Composition pharmaceutique de substance en forme posologique unitaire comprenant d'environ 1 2
environ 500 mg d'un composé choisi parmi les composés des revendications 1 & 7 en association avec
un véhicule acceptable en pharmacie.

9. Composés (R) et (8)-3-[(4-nitrobsnzoyl)-oxy]-1-(1-pyrrolidinyl)-2-butynyl]-2-pyrrolidinone.
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fformMe: 20 R 7 25 dans laquelle un groupenent parm R7 et Re est

| " hydrogene et |'autre est choisi igslgpengggsent 30

constitu6 par un groupenent acyloxy en C, -C6, un groupeummu]lﬂmuﬂmn“'
C,-C6, un groupenent hydroxyle, un groupenent thio, un gtouperent® afkytrthio
en C, -C6, Revengicationswaur I'Ethtopntiadtant suleant FS C6 ot un groupenent acylt hio;
R3. R4, Rs ot R6 sont choisis dans | e groupe constitue par |'hydrogbne, un
gr oupenent Ty 8Yoeses (de progyetien ymsemeqsé choislpanniyescamppsés degformyls : gr ouperrent  al coxy
en C,-C6, un groupenent thio, un groupenent 35 al kylthio en G -C6, un
groupenefit alkyldithio en G -Cs, un $roupenent acylthio on G -Cs et un
grouponent al kyl silyloxy; K> g, ‘ *a la condition qug, dans tous les
cas, au noins un grouponent parr R4, Rs, R6, R7 Rs solt pris dans

| e groupe constitue par un grpupekent “Qya@ I__&,cgvin. oupenent acyl oxy en
C -C6 un,groupenent al coxy en C, - n groupenent” t hi O, un groupenent
alkylthio en Cl-Cr, un groupenenyy 4 alkyldithio en G -C6, un
groupenent acylthio en C, -C6, gt @n groupenment alkylsilyloxy; et lours
sel s acceptabl es en pharnmacie, cargc( rise on ce quo ces conmposes sont
prepares en faisant reagir un conrpbse de formule g~n~rale 45 R3 -CHaCC H
50 RR 555 avec une am no secondaire telle quo la pyrrolidine dans un

sol vant et her dansdaguelid B RE R, G petlontcltrs lideBtiuest duaifiéledts Croprpm@atent @Bl @n ghéupement
formula (1). &Kyleen GFC:(h S@the BiBdiroRBili3amifiée, Ry et R, peuvent également Torinbrl ved lafdhibld'akdtd 11
| N/11 ' 2. Pwquelgicsontefigs, B cnopeui axdtidie usrirdeprysdidinh ou iipépdivendu Hessfragmeme sies

de/fornul e: Qformule : R CH3C-N-CH2C-C
CH2 - N _ .. C HaCC2K14 CH3 dans | aquelle un
groupenent parm R7 et Rs est |'hydrogbne et |'agtre est choi si

i nd~pendanmerit 15 dans | e groupe consti r7 un grouponent acyl oxy en

Ci -Ce, un groupenent al coxy en Cl-Cg, g
groupenent thio, un groupenent al kyttdio en
alkylditffio en C -C6, caract~ris4 en
en faisant r~agir un conpose de fornmul

ment hydroxyl e, un
~.-C6 et un groupenent
esdipas8 conpos~s sont pr-~par~s
i

¢ dans laquelle un groupement parmi Rz et Rg est I'hydrogéne et 'autre est choisi indépendamment
e 30 dans le groupe constitué par un groupement acyloxy en C1-Cs, un groupement alcoxy en Ci-Cs, un
groupement hydroxyle, un groupement thio, un groupement alkylthio en Ci-Cg, un groupement

alkyldithio en C1-Cs et un groupement acylthio ;
Ra, Rs, Rs ot Rs sont choisis dans le groupe constitué par I'hydrogéne, un groupement hydroxyle, un
groupement acyloxy en Ci-Cg, un groupement alcoxy en Ci-GCs, un groupsment thio, un groupsment
35 alkylthio en C¢-Cs, un groupement alkyldithio en Ci-Cs, un groupement acylthio en Ci-Cs et un

: groupement alkylsilyloxy ;

% 2 la condition que, dans tous les cas, au moins un groupement parmi Rs, Ra, Rs, Rs, Ry et Rg ‘soit pris
dans le groupe constitué par un groupement hydroxyle, un groupement acyioxy en Ci-Cs un
groupement alcoxy en C1-Cs, un groupement thio, un groupement alkylthio en Ci-Cs, un groupement

40 alkyldithio en Ci-Cg, un groupement acylthio en C1-Cs, et un groupement alkyisilyloxy ;
ot leurs sels acceptables en pharmacie,
caractérisé en ce que ces composés sont préparés en faisant réagir un composé de formule générale

45 Q
R3
50 / .
1
Rg |
Re¢
65 avec une amine secondaire telle que la pyrrolidine dans un solvant éthéré pour donner par alcalinisa-

tion le composé désiré de formule (1).
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“26%itj) 30 avec | e N-m-t hyl - N-propargyl ac6t ani de dans un sol vant ethbre—
pour donner alcalinisation | e comgpopgsichssaigiE de fornmule |1 L}'ﬂmm

choisi parm |es conpos~s de |l a revendication 1, dans quu Eﬂ]j””"’
grouperment parm R3, A4, R5, R6, R7 et A8 est un groupenent “ac¥l dxy "ens =
Ci-Cs et égoas‘;%éetménaamnsdun@smmé sghoishpprmidesscopposés de famwiees d' hydr ogbne. Ks'

4. ConposE choisi parm |es conposes de |la revendication 1, dans | oquel au
noins un groupenent parm@gRe, R . Rs, As. R7 et A8 est un groupenent alcoxy

en C, -C6 et |les substitygnts restants sont des atomes d' Iggrogbne. 40 S
Corrpos% choi si parm Iesﬁorrposds de la revendic 1gpdans | equel au

nDi NS un groupenent M A R = est gr oupenent
hydroxyl e et les subm"bu%n?g Rés'.tlarﬁ %ﬁmes at onme d“hédrogbne 45 6.
Conpose choisi parnm les co osds de | a revendi cetio | equel au

moi ns 4n groupenent parm R3 R5, A, R7 et a est un grouperrent trial kyle

ou al kylsilyloxy et les subslegants restants sont des atones d' hydrogbne.
7. ConposE choisi parm |es conposes Meux de |a revendication 1, dans

| equel au noi ns un groupenent 50 parm Re, Re , Rs, .7 et of eot un
thiol et | esanswhsdé L grusentestSiatmit By &Mt estydajina®s l'aﬂhhydrwghﬁmépéiaan#&nt
15 dans le groupe constitué par un groupement acyloxy en Ci-Cs, un groupement alcoxy en Ci-Cg, un

groupement hydroxyle, un groupement thio, un groupement alkylthio en Ci-Cs et un groupement
alkyldithio en C¢-Cs, caractérisé en ce que lesdits composés sont préparés en faisant réagir un
\— composé de formule :

20

W —

25

Ry

80 avec le N-méthyl-N-propargylacétamide dans un solvant éthéré pour donner alcalinisation le composé
désiré de formule il

3. Composé choisi parmi les composés de la revendication 1, dans lequel au moins un groupement parmi
Rs, Re, Rs, Rs, R ot Rs est un groupement acyloxy en Ci-Cs et les substituants restants sont des
35 atomes d'hydrogéne.

k/' 4. Composé choisi parmi les composés de Ia revendication 1, dans lequel au moins un groupsment parmi
Rs, Re, Rs, Rs, Rr ot Rs est un groupement alcoxy en C1-Cs et les substituants restants sont des
atomes d'hydrogéne.

40
5. Composé choisi parmi les composés de la revendication 1, dans lequel au moins un groupement parmi
Rs, Rs, Rs, Rs, Ry ot Rs est un groupement hydroxyle et les substituants restants sont des atomes
d’hydrogéne.

45 6. Composé choisi parmi les composés de la revendication 1, dans lequel au moins un groupement parmi
Rs, R4, Rs, Rs, Ry et Rs est un groupement trialkyle ou alkylsilyloxy et les substituants restants sont
des atomes d'hydrogéne.

7. Composé choisi parmi les composés ceux de la revendication 1, dans lequel au moins un groupement
50 parmi Rs, Ry, Rs, Rs, Ry et Rs ost un thiof et les substituants restants sont des atomes d'hydrogéne.
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