16:41(2) 2225322 A process for the preparation of (S)-[err]-ethyl-2-

oxo- 1-pyrrolidi neacetani de. The present invention relates to a nem/pipqgig)
for the preparation of (S)-[err]-ethyl-2-o0xo0-1- pyrroh?mtg%?

has the fornula [err] U S Patents No 4,696,943 and No nthe
nane of the Applicant describe this conpound, which has the absolute S
configuration.5 and state that ' rape t|c propertles
whi ch conpl etely unexped-é : A% Drepars e AR He~£Brm  Thapks
to its properties, the S enantlomo-l mlﬂdim(e&hhﬁdehan the racemni c€form
for the treatnment and prevention of hypoxic and ischem c type aggressions
of the central nervous system 10 The preparation of
(S)-[err]-ethyl - Zhexprdsentr inventiineaedesed ¢o & negeprodessdfom thhcprepasation
mentioned U g a3’ . di t hese
patents, the coﬁ%’g%?%%{r)\go?‘ﬁ%?félﬁggn%ﬁct 'y ?‘rzigeriﬁ ?ﬁg%é?nﬁ?:ﬂrgn xture
by separation of the two enantioners. It has to be prepared by other

nmet hods, and these U. S. patents 15 specifically describe two processes
for the preparation of the conpound. Injthejfirst process,
(S)-[err]-ethyl-2-o0xo0-1-pyrro]idineaceti od is reacted successively with
an al kyl hal oformate, preferably ethyl ch”orofornate, and with ammonia. In
t he second process, an al kyl (S)-4- :

[[1- (am nocar bonyl ) propyl ] am nokhutcar ad [ n (S)-N-[1- 20
o

(ani nocar bonyl-) propyl ] - 4- hal obut aham?de ovged, the two compounds

t hensel ves being prepared from(S)-2-a but anan?de These two processes
havé in comon the same di sadvant age. Both require the preparat|on of a
st art{ ng reactant Whl ch already has the

U.S. Patents No¥'4,696,943 and No. 4,837,223 in the name of the
Applicant describe this compound, which has the absolute S configuration
S and state that it has particular therapeutic properties which coﬁpletely
unexpectedly distinguish it from the racemic form. Thanks to its
properties, the S enantiomer is more suitable than the racemic form for
. the éreatment and prevention of hypoxic and ischemic type aggressions of
the central nervous system.
10 The preparation of (S)-a-ethyl -2-oxo-l-pyrrolidineacetamide is
" described in the above mentioned U.S. Patents No. 4,696,943 and No.
~ 4,837,223. According to these patents, the compound cannot be obtained
directly from the racemic mixture by separation of the two enantiomers.
It has to be prepared by other methods, and these U.S. patents
15 specifically describe two processes for the preparation of the compound.
In the first process, (S)-c-ethyl-2-oxo-l-pyrrolidineacetic acid is
. reacted successively with an alkyl haloformate, preferably ethyl
chloroformate, and with ammonia. In the second process, an alkyl.(S)-4—
[{[1-(aminocarbonyl)propyl Jamino]butyrate or an (S)-N-{1-
20 (aminocarbonylipropyl]-k-halobﬁtanamide is cyclized, the two compounds
themselves being prepared from (S)-2-aminobutanamide.

These two processes have in common the same disadvantage. Both
require the preparation of a starting reactant which already has the
correct stereochemical configuration. This starting reactant is obtained

25 by resolution of the corresponding racemic compound, respectively racemic
(%)-x-ethyl-2-oxo-1-pyrrolidineacetic acid in the case of the first

1



]

correct stereochemn cal configuration. This starting reactant is obtained 25
by’ resol ution of the correspondi ng racem ¢ conpound, respectively racemc
([#err])-[err]-ethyl-2-0zo-1-pyrrolidineacetic acid in the case of the first

1 . . . . v Y . ) t ! d ' . f t h
L econh 2555, B KALHE) Lo B8 SRR S B Bfas B0 bl
configuration presess hPrdor renpsostiiongof dbeninantiompruwmitébesteairéd causes,
from the begi N39gufadi8isesn ehe cBrddibnd -mﬂge% mquesmr&g%%seg

if it is t&ken 1ntd account recov rxo an optical Isoner TIs
carried out infxemgthetheginning. s diogs of 803 wfathe sav materinl emploved. Moreover,

incurred i $ MUDH 16 £8tvakeh NRItoSA60RAt (thGt Stedbiréd ) of Aif BpEicdlTROMHRE. i\ rarely
process which vvoulid not Qave t hi s, di advg t age, Whi Iflremal#l ng relagively
easy to carry GFFieddiftaines @%??%Ff/“& ¢1dspFhe tpgal loss ofrga ﬂ?’égaﬁl

I nvention thusinpuoredids auctegrpateretian 502 tdfetie sartingopacemic compound.
fj.s)‘[e”] -ethyl - 2- gxo- koY dlch UddEd G 201 et%%%'lsﬁ‘%ﬁ&%, BaYfe tBSainin

i sadvant age of the Pprevious processes and which, as a consequence, 1S hore
econoni cal . - Movelatdvely leasy rtoncpruycouts, whwld defextsentky desinsbdge of using a

natural |y jgccur ri ngparifaQede iiﬂve&t’iﬁﬁ“ﬂu?@:‘%dé@ a né¥ Sﬂrbéesrseggi'lt)ﬁe
accessi ble amde as the starting materi al”. e process according to the
present i nventPrsParstionhef iSparethybr-gro-1-pyrrolidineacetamide which does not

(S)-[err]-ethyhave- ex@ﬂsawmh'gdidtea&e &V £HRsCH¥ Ve 565 aY AAGR) Alsysi S Of

(Dferrl (2 (e O T o P Pereta de By, Thans ol 2
des\u-l"‘phur i zat i the eldvribagposf usiip @nBdturhlly oketining- ninvoadid, L-methionine,
N 15  or its readily accessible amide as the starting material.
" The process according to the present invention for the pre’parati'on
' of (S)-a-ethyi-2-oxo-1-py:rolidineacetamide comprises hydrogenolysis of
(S)-a-[zftmethylthio)ethyl]-2--oxo-'1-pyrrolidine_acetam:lde by means of a

desulphurizing reagent, in accordance with the equation -

%
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The desulphurization of (S)-a~[2-({methylthio)ethyl]~-2~oxo-1-
pyrrolidineacetamide is stereoselective. This reaction is generally
'carri_ed 'oui in water at a temperature between 50 en 100°C in the presence
~of a desulphurizing reagent such as NaBIi‘INiclz.GHZO (R.B. BOAR et al.,

25 J.Chem.Soc., Perkin Trans.I (1973),654), Raney nickel W-2 or, ‘preferably,. .

Raney nickel T-1 under normal or increased pressure (X. DOMINGUEZ et al.,
'3.0rg.Chem.26, (1961),1625). IR

The (S)-a-~[2-(methylthio)ethyl}-2-oxo-1-pyrrolidineacetamide which
is the starting compound in this proceés is a new compéund. It can be
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pyrrolidineacetani de is stereoselective. This reaction is generally carried

out in water at a tenperature between 50 en [err] in the presence of a

- desul phuri zi ng reagent such as [err] (R B BOAR et al. 25 J. Chem Soc., *
Perkin Trans.| (1973),654), Raney nickel W2 or, preferably,, Raney ni ckel

T-1 under normal or increased pressure (X. DOM NGUEZ et al. '

J. Or g. Cheremaed 156 ppe 1‘8’29}113'-'1'95 the following two methods:

(S)-[err}yl2attBt thsfu-&m&w-km&tmenﬂcmama fl'@ﬁﬁ@ﬁlﬂlﬂtd@e Wik, igs the

starting corrpoun hi .S SS_1S t, ca

pr epar ed bMﬁB“%ﬁ"&t\‘Pe‘r“&f“t frae s Rrmy Epn,g%}gagi "Fﬁ%bluf"rng“ a
(S)-2-am nann?éEBtah:hht mﬁrbt!upwmomw atd olnckhcm:aine@wbai(thutyryl
hal i de of the rmJIa[err] -in which Hal is a halogen atom preferably a
chl ord ne at%afet ‘Pf‘accordance with the 5 equation [err his reaction
is generally carried out iy, agicy nert solvent, for exanpl eé’?ﬁl or onet hane,
at a tenperature of about [err] in the presence of a catalNg¥mgsuch as

t etrabutyl ammoni um bromi del in the 10 presence of powd€el ed potassium
hydroxi de. 2) a) reacting first 0, met hyl t hi o) byt anani de with
an al kyl 4-hal obutyrate ofa,the f%‘ri)r?ucﬁééﬂrz?&ﬁw ch X is aThaI ogen atom
and Ris an al kyl radicaf %‘s&\ng 1 toggl carbon afoms, in aggordance with

t he equatlom%s[oarzca “This rfacthon is generallyc Q&E C@P,ou‘r /‘!Ratl ng for_

several hour CONE..

L)

_ o'
This reaction ié'gex;er.ally carried out in an inert solvent, for
example'dichlorome_thane. at a temperature of about 0°C in éhe
presence of a catalyst, such as. tetraﬁutylamoniuh bromide iﬁ the

| 10 presence of powdered potassium hydroxide. | | | _

2) a) reacting first (S)-Z-amino-k-(methylthio)butanamide with an alkyl
4-halobutyrate of the formula XCH ,CH,CH,CO0R, in wich X is a
halogen atom and R is an alkyl radical having 1 to 4 carbon atoms,

in accordance with the equation
NRZ _ . NH -
- ’ | l OR
15 | - C. XCH, CH,CE,COO0R e ' Y

C:!;SChZ_CH 2 \ cn3scnz'caz - \ -
: covm,

conH,
®

This reaction is generally carried out by heating for sevigral hours
~at a temperature between 80 and 100°C in an inert solvent, such as
'toluene. in the presence of an 'acid'accep'tor such as a tertiary
_ organic base, such as, for example, triethylamine.-
20 b ‘then cyclizing the al,kyi-(S)-#-[[l-(aminocarbonyl)-:’;-_ :
(methylthio)propyl Jamino]-butyrate obtained in step a), in
accordance with the equation



at a tenperature between 80 and [err] in an inert solvent, such as tol uene,
in“the presence of an acid acceptor such as a tertiary organic base, such

asy for exanple, triethylanmne. 20 b) then cyclizing the alkyl
(S)-4-[[1-(am nocar bonyl ) -3- "(net hyl t hi o) propyl ] am no] -but yrat e obt ai ned in
step a), iin accordance with the equation 3 [err] This cyclization is
generally carried out in an inert vent, such as for exanple. taLuene or
xyl ene, by, heating at a tenperatyre etmeen 100 and®130C f or er hour s
in the preeence of ab - cH¥Hal /¥, such as 2- hydroxypyrrdr

from L- net hi oni'ne according to tije nethod of E. SANDRIN and R A

(S)-2- Am no- 4- (met hyl thi o)butanaa'rd g as the free base, can be pr pared
BO SSONNAS, Hel v. Chi m Act a, 46, (1963), 16371669, _MRB, : 50-51C. [erI |

[err] (c - 2, dinethylformaidg)<C
(S)-2-Am no- 4- (metdny5CRY Blt anafr hydrochloride m?gf |a'a kn dh\}\
conpound, can be prépared® rom tfhe ba & ccordi ng to3the pﬂocess desc bed
by A. EBERLE et al., Helv,Chimjcta, 61,(1878), 2360-74. M P.: 212§215C. CONg,
[err] (c = 1, drnethylfornanr ). The follow ng exanple is givef for-the
pur pose of |llustrat| ng the 158 invention. In.this exanple, th opti cal
purity of t he final product was verified by calorinetri-c- deternrnatron of
the differential enthal pies (C FCUCUEY and J. JACQUES
Tet rahedron, 23, (196;}1“4 Q:g?:l}zgtion is generally carried out in an inert solvent, such _
Q_;' as for example.tpluene_or_xylene, by heating at a temperature
_ between 100 and 130°C for several hours in the presence of a
N/

5 catalyst, such as Z-hydfoxypyridine.

(S)- Z-Amind;A (mefhylthio)butanaﬁide. as the free base, can be
prepared from L-methionine according to the method of E. SANDRIN and R.A.
.BOISSONNAS, Helv. Chim Acta, as (1963),1637- 1669.

M.P.: 50-51°C. [a]D_ = -27.7° (c = 2, dimethylformamide).

10 - (8)-2-Amino-4-(methylthio)butanamide hydrochloride, which is a known
compound, can be pfepa:ed from the base according to the process
described by A. EBERLE et al..'Helv-Chim.Acta.Q;i(1978).2360-74;

M.P.: 212;215°c. [d]gs = +26.4° (c = 1, dimethylformamide).

The following example is given for the purpose of illustrating the
\M/ 15 invent;on. - :

In this example, the optical pur;ty of the firal product was
verified by calorimetric detetm;nation of the differential enthalpies (C
FOUQUE? and J. JACQUES Tet:ahed:on 23,(1967), 4009-19).

»

Example. _ . . o
- 20 I. Preparation of the starting (S)-a-(2-(methylthio)ethyl]-2-oxo0-1-
' pyrrolidineacetamide.

1) From a 4-halobutyryl halide.
84 g of anhydrous sodium sulphate are added to a suspension of
_'92 .25 g (0.5 mole) of (5)-2-amino- 4-(methy1thio)butanam;de in 600
25 ml of dichloromethane at room temperature. The mixture is then
' cooled to 0°C and 115 g of ground potassium hydroxide and 8.1 g



Exanple. 20 |. Preparation of the starting' C ‘
(S)-[err]-[2-(nmethylthio)ethyl]-2-oxo-1- pyrrolidineacetam de. 1) Froma

4- hal obutyryl halide. 84 g of anhydrous sodium sul phate are added to a - *
suspensi on of 92.25 g (0.5 nole) of (S)-2-am no-4-(neéthylthio)butanam de in
600 25 9{9% @ﬂfaaﬁ RCd fsdiced kAE ure is

t hen cool ed to nbz 3%&?6)& bl B%%‘g‘g?f%‘% hy drox?'d% -agﬁ 1@?5' &fe

(0.025 nol e) dich&msmeammmbﬁmmwseimﬁvwwtﬁ%oo m of .

di chl or omet hangngs fhingdes. s @8easleINof /4 -2hl dHob@Eyr5ANERIJY1BE ﬂxl‘-zéo &1(0 55
nol e) of 4-chl orobutyrgy Foﬁlde |necl’08 m of thchlzg?orret hane i s added -

dropwi se at tRf 4 %*%ﬁé‘&?tﬁr’e‘ d%f’n&"?)l’"i“ at thg; §ame, FHRReSALURey; #74 g
During the adcu;ttho\mso&bes reRdetingn n«m&gua\e additichpdtheyredotibh anRaism

i ntroduction of m Iororreth ter s ng.at [err] for two
hours, 29 g ofify Sgﬁfﬁf pg‘fafgg'V FRACRORT B %’E%d’ae#'{ﬁﬁt mxture. After
Logr ang a haldiggwaetmat.lmﬁ;erasf.irrrz.hgraag(‘;g fok twoobourpoasgiofm 10

ydr oxi de are adde r The
reaction nixt Lﬁré’“P‘g l%%g%g#dml {’%Jr}%gkg?/ea%g gc'é% 3&&;(]9#’ IA?EE efr&L and
evapor at ed uncehal®heves’ eection.ca fyrtherA9dgcof S’-’?}mdl pptapsiym

‘chr oggt ogr aph Rt r& @ df h °C.
dlCthrOﬁ'et ha%heyw' anofgg%%g%:% Stﬂﬁhgﬁ Sntinue or one oufS?)t °1c5

[err]-(2:(met hihaet ﬁ?&ﬂtéf’ﬁw‘]‘t?%)é& iﬁw#bﬁf&ﬁn@é&e’ﬁm ae aﬁf’é B8R ai ned 25

filtrate is evaporated under reduced’ pressure. The residue is -
purified by.chromatography over silica (eluent- mixture of : ;_)
dichloromethane-methanol-ammonia 95.5:4.5:0.2 v/v/v).. 66 g of (8)- o’
15 | a-[Z (methylthio)ethyl] 2-oxo-l-pyrrolidinescetamide are obtained
in the form of a white powder. [a]D = - 39.1° (c =1, methanol)

Yield:61%. .
Analysis for cgalsnzozs in 2: - _ |

- - 20 . found : - 50.15 7.80 : 12.94
' 2) From an alkyl 4-halobutyrate. e ' '
a) Ethyl (S)-4- -[{{1-(aminocarbonyl)- 3-(methy1thio)propyl]-
amino]butyrate.
10. S7 ml (76 mmoles) of triethylem;ne are added to a suspension
25 . ' of 10 g (68 mmoles) of (S)-2- amino-h-(methylthio)buranam;de in
100 ml of toluene. The mixture is heated to 80-85°C, with
vigorous stirring, and 13.26 g (68 mmnles) of ethyl 4-

<

bromobutyrate are added dropwise. This temperature is maintained

| for 8 hours. Tﬁe solvent is then evaporated off under reduced

30 " pressure and the residue is taken up in 100 ml of

| dichloromethane. The mixture is heated under reflux for 30
minutes and filtered hot. The filtrate is evaporated to dryness
and the residue obtained is purified by chromatography over
silica (eluent: mixture of ethyl acetate-methanol-ammonia

35 - 10:0.1:0.1 v/v/v). 6.2 g of ethyl (S)—4-[[1-(aminocarbony1)-3-

(methylthio)propyl]amino]butyra:e_sre thus obtained.

[“]425"'1A‘1° (c = 1, methanol). Yield: 352.



. _ _
in the formof a white powder. [err] (c = 1 nethanol) Yield : 61%
Analysis for [err] in % calc. : C 50.00 . H7. 41 N 12. 96
20 found : 50. 15 7.80 12.94 2) From
an al kyl 4-hal obutyrate. *a) Ethyl ' '
(S)-4-[[!-(am nocarbonyl)-3-(nethylthio)propyl]- am no butyrate. 10.57 ni
(76 mmol es) of triethylamne are added to a suspension 25 of 10

Th(68 rrImI«eS) OL (?) gﬁ{:ﬁ&hﬁ@uﬂyﬂﬁﬂﬁ] Ryhpdiing) balluaeardsi@uel wleg%ddzgehﬁ(egguene
e mxtura s heate Vi gorous s g

mml es) of ethyl 4- Wﬁfd‘% {;1%% gu Elr'&’ﬁ\/\#i"éq ']3 rature is
mai nt ai ned Bor h8_1h)0unss grhe. m)hnems)l of tthencrudeppraiued althinedldn &rdudezs .30
pressure and the resjdug: i,5et | t hage, . The

m xture i s heated unﬁgr r'é?fux ?g} %%Ohrh ?ég’ (ri]gufé ?? %D%gﬁo{}.‘. I;"'T}‘lse“'r‘?' of p-
filtrate $s evapor at syleng.dfynadsturedis Hheatediatud3afist amtﬁavdnlsrqs&nifdteel ind
chr omat ogr aphy over gl bdiaRphehdicnt ‘sl cBoflla ShiMetcred for 30 pingres at

acet at e- net hanol -anmoni a 3 v/iv

(S)-4- ([ - (ani nocar bspgm tegperaturew (Tha | presipitatpayiich) formpr &! éiéFéfqdheéf
obtained. 25 [err] (Qnt%ec??immi’iéd f¥bl§|thyi35héétate.Tblﬁ8 'gnBPr(@'a‘d& 22

conpound i s used as such hout further. purificatjon .for carry out t he
final cyclization. methylthio)-ethyl] 2-0:0«l-pyrrolidineacetamide are o tained,

10 g - [o:]D = -36.5° (c = 1, methanol). Yield: 36%.

L Analysis for CoH, gN,0,S in 2z
, ‘calc.: C 50. 00_ - H 7.41 N 12.96
~ found: = 49.88 7.49 ~ 12.68
II. Preparation of (s)-a—ethylAz-oxog1-pyrrolidineacetamide.

15~ 50 g of Raney nickel T-1 (X.A. DOMINGUEZ et al., J.Org.Chem.26,

' (1961),1625), 386 ml of water and 7 g (0.0324 mole) of (S§)-a-[2-
(methylthig)ethyl]-zfdio;l-pyt:qlidineacetamide are introduced
successivgly into a one litre three-necked round-bottomed flask. The

- mixture is heated to 75°C and stirred at this temperature for one

20 hour. It is filtered and the water is evaporéted off under reduced
pressure. The residue (5.3 g) is recrystallized from 60 ml of ethyl
acetate. 3.87 g of (S)-a~ethyl- 2-oxo-l-pyrrolidineacetamide are ‘

H\j' : obtained. M.P.: 112-115°C. [a]D = -90° (c = 1, acetone).
~ Yield: 69%.

25 ) Analysis fér c8314N202 in z. o .

' calc.: * €56.45 - HB8.29 =~ N 16.46
found: . . 56.30 - . 8.42 16.18



b) 0.6 g (2.29 noles) of the crude product—ebtained in a) and 21.3 ny
(0.225 nmol e) of 2-hydroxypyridine are mxed in 1.15 ni of p-

- xylene. The mixture is heated at [err] undermwmu“ﬂlmwnd a hal f

~ hours. It is then cooled and stirred for 30 enper-at ure.
The precipitate which forms is filtered off and recrystaflrzed from et hyl

acetate. 0.18 g of (S)-[err]-[2-
net hyl t hi o) - et hyl ] - 2- oxo- 1- pyrrol i di.neacet ani de are obt ai ned. 10

[err] (c - 1, methanol). Yield: 36% Analysis for [err] calc. &2 50.00
H7.41 N 12.96 found: 49. 88 - 7.49 ' 12. 68
1. Preparation of (S)- [err] et hyl z fs@X0--1-pyrrolidi neacetam de. 15

50 g of Raney nickel T-1 (X A EZ et al., J.Og.Chem 26,

(1961), 1625), 386 nml of water and 7 g.(0.0324 nole) of (S)-[err]-[2-
(et hyl t'hi o) et hyl ] - 2- oxo- 1-pyrrolidi neacet am de are int roduced successively

into a one ligre tar q@rraugdpﬁggmdnfbgsgs y-thethyiture is heated
0

to [err] and stirred at this tenperature for one hour. It is

filtered and- Rhexeel<pyrrvlddipeacttaninid, chdeacterim=ll ipv ¢hatre. The

residue (5.3'g) is recrystallized from60 m of ethyl acetate. 3.87 g . of
(S)-[e&]-et hyS)Qaeéa»qut}ryd&hidneﬁmb)tme-&rpymmed MP.: [err]

(c - 1, acetone). Yield: 69% 25 " Analysis for [err] in % cal c.

C 56. 45 acethmid® is subjected 1% Jydrogeuolysis by :reansoof a 8.42
16.18 6 -

o

: desulphuriging reagent.

2. A process fccordixig to claim 1, characterized in
¥ - | _
10 that the desulphurizing reagent is Raney:.nickel T-1.

3. A pi:'ocess 'é:ccordi'r_ig_ tb c]_.ai.m 1, characterized in

‘that the 'deéulphurizing_ reagent is NaBH, /N;lCl .6H20.

2

'15 , 4. A process according to claim 1, characterized in

that the desulphurizing reagent is Raney nickel W-2.

C

- 5. A process according to any of claim 1 to 4,
characterized in that the hydrogenblysis 'is carried out

.20 in water at a temperature between 50 and 100°cC.

6. (S)-a-(2-(methylthio)ethyl)-2-oxo-1-
pyrrolidineacetamide.



CLAI VS 1. A process for the preparation of (S)-[err]-ethyl-
2- 0xo- 1-pyrrolidi neacetam de, characterized in that 5

(S)-[err]-(2-(nethylthio)ethyl)-2-oxo-1-pyrrolidine- acetan1 ected
to hydrogenol ysis by neans of a desul phurizing reagent. Hﬁw
according to claiml1, characterized in 10 - that the desulpﬁurFZ|

reagent is Raney nickel T-1. 3. A process accordlng to cIa|n11
characterized in that the desul phurizing reagent is [err] 15

process accrding td. cl & Mcesﬂafmtpmepacdingn(shai-mméenylﬂM)-z| ng
reagent is Raney nickel W2. 5. A process according to any of claiml to
4, characterized irethgek)-2roxtyltrpyrnedlidineacetamide comprisog reactingt er
at a tenperature between 50 an

(S)-a-(2-(met hyIthlfﬁktwne-ﬁxgmyr}:ﬁhﬁﬁbbﬂtm&%hwmhlovide with

process for preparing rr]-(2- ( t hyl t hi o) -
et hyl)-2-oxo-1I - yrr%ﬂ44§%i9&8 rising reacting

(S)-2-am no- é (nethylth|o)butanan1de hydrochl oride with a 4 hal obut yryl
hal i de. -5 8. A process as claimed in claim?7, wherein the

g. A process as claimed in claim 7, wherein the
4-halobutyryl halide_is 4-chlorobutyryl chloride.

9. A process as claimed in claim 7 or claim 8
10 wherein said reaction is carried out in an inert

solvent.

.10. -A process as claimed in claim 9, wherein the inert
solvent is dichloromethane. -

15 | . _
1. 2 process as claimed in claim 9 or claim 10,
wherein said reaction is carried out ih the presence of

a catalyst.

(C

20 12. A process as claimed in claim 11, wherein the
catalyst is tetrabutylammonium bromide and powdered
potassium hydroxide.

13. A process for producing (S);a-(z-(methylthib)
25 ethyl)-2-oxo~l-pyrrolidineacetamide, comprising:-
(1) reacting (S)-2-amino-4-(methylthio)butanamide with



4- hal obutyryl halide is 4-chlorobutyryl chIOLLQ§;~Q;_§_BLSEE§fcgs cl ai med

in claim?7 or claim8 10 wherein said reaction is carrie ut in an
inert solvent. 10. A process as clained in c' ' ' he inert 3
- solvent is dichloronethane. 15 11. A process Immmmmm—mﬂim m-9 or

claim 10, wherein said reaction is carried out*intthe presen of a -

catal yst. 20 12. A process as clainmed in claim1ll, wherein the
catal yst is tetrabutyl amoni um brom de and powder ed potassi um hydr.oxi de.

13. A process r IK{I’ £784hay
et hyl )p2 0X0- lagyrrol | d‘#ﬂl\ié%g%%%ﬁaﬁ? cf:orrprl g?%geia 2’5"5“2%25“?‘:"0‘"

S)-2- 4- |.t-hi 0) but d 4- hal obut t f.th
Totmiaorr) iﬂevmy% &"eee%s‘é‘éé‘ﬁ% & Patobon. P CrAd, by TeBeegrbt rn?seaﬁ ;

| kyl dical h f
S o )8 e RO B o BaLBOR e, Y, 38
I th
gé?béi;?? 3- ?n§¥%¥* élo)-6&op§%?an1nolxgﬁ?QFgfgme%R¥%E%§?)ln Step (1) in an
~inert s@l vent B¥oﬁ&¥ﬁdﬂlﬁaﬁ1bﬁt§f£9§rQ£HTB between 100 and [err] in the

presence

(2) cyclizing the alkyl (S)-4-[[1-(amino-
carboxfl)&3¥(méthylthio)-propyl]amino]-butyrate_ :
obtained iﬁ.Stép (1) in an inert—solvent by heéting at
‘a temperature between 100 and 130°C in the presence O
10 of a catalyst. -

14. A process as claimed in claim 13, wherein the

- inert sqlvént is toluene or xylene.

15 15. A process as claimed in claim 13 or claim 14,

wherein the caﬁalyst is 2-hydroxypyridine.

CcC

16. A process as claiméd in any of claims 13, 14 or
15, wherein said first reaction step is carried out at
20 a tempetature between 80 and 100°C in an inert

solvent, in the presence of an acid acceptor.

17. A process as claimed in claim 16, wherein the
inert solvent'is toluene.
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10 of a catalyst. 14. A process as cl a| rred in claim13, wherein the

i nert solvent is toluene or xylene. 15 A preeess—as»e%arﬁe&ﬁﬂT
clsaim 13 or claim 14, wherein the catalyst |s 2- hydr ox

process as clained in any of "clains 13, 14 or 15, vvheUi'Dm ﬁﬂiﬂ&jﬁﬂlﬁ
reaction step is carried out at 20 a tenperature rr]
in an.inert solvent, in the presence of an acid acceptor. A process as

clainmed in.claim 16, wherein the inert solvent is tol uene

process as.gcl ai rred l/gnpr O(a:.ggbé&sor sléia g&el ﬁgfﬁqlsd fPaﬂefein

triethyl am ne. Ss as clained In subs y as 5

her ei nbef ore descr d . : cl ai m 7, substantially
@ gci& al%%éﬁt%g? éﬂ&ﬁ%ﬁﬁﬂ&

as herei nbefore descri , A process as clainmed in claim13,
substantially as herei nbefore descri bed. :

19. A process as claimed in claim 1 substantially as
5 hereinbefore described.

20. A process as claimed in claim 7, substantially as

hereinbefore deéqﬁbed.

10 21. A process as claimed in claim 13, substantially as
hereinbefore described.
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