« EP 0 373 881 Bl Description This invention relates to a novel process for -3
preéparing optically active 2-oxoin dazolidine derivatives useful as :
pharmaceutical conmpounds. 5 B §3t3%@M4 on also relates to a novel
internedi ate of said 2-oxoi m dazolidine derivative. 2-Oxoi m dazolidine
derivatives represented by the fornula: [err] 10 wherein [err] represents
hydr ogenDesavigtion a | ower al kyl group and * represents an asymetric carbon
atom are pharmaceutical conpounds useful as hypotensors having excel |l ent
anglot ensi hisdmeetiot irglgdesein z2ynpre! (PACESs mhigdaiingojicatic eétive E+pxoimiBazolidine Tdedvatives
2- oxoi m depibpy Rifimaceitioal seaPPUes have three asymmetric carbons within the
mol ecut e, dRiE VREPT algeiaiptio@ newshiMertadiale; ob prid Lppiaidezqldiemteriyetiviie activity,
and it has f&einiderdidipe Jervativas reprasenietlty RefAPYidnds of (S, S, S) configuration
in which the absolute configurations of the three asynmmetric carbon atons
are all (S) configurations are nost preferred (Japanese Patent Publication
No. 581233/ 1985 which c sponds| t o European Patent Application No. 0 095
163) . 30 The novel co undsi®of EP-A-0 095 163 al so have inhibitory
activity agai nst ACE and e* ugef Wlcdor reduce or relieve angiotension
rel ated hypertension. The prid¢r conpounds are those of the fornula: [err]
wherein [err] is |ower alkyl Q;r phenyl-lower alkyl, R2 is |ower alkyl, R3
is alkyl of one to 12 carb Ob§V\Br al kyl and [err] is
hydroen or | ower al kyl, or pha maceut al | y acgap{ able salt thereof. The

45 | ower al kyl groups as discl os d int fication may have 1,

2, 3 or 4 carbon atons. As a pro &Ys fo ar bnpounds havi ng such
(S S. S) configuration, in the above-nentioned Ppatent specification, there
i s\gi g¢l osed a process which conprises (1) reacting a (4S)-1-nethyl-2-ox-
oi m dazol i di ne-4-carboxylic acid ester with 2-bronopropionic acid chloride
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i sol ation thereof and also that th i§‘olation yield of the (S, S, S) isoner
is lows 2  EP0373881 Bl , - ,‘%00 -

(J

rl.n -co-cl:u—m-?mcooa‘
o . | l2 15

wherain R' is lower akyl or phenyl-lower alkyl, R? is lower alkyl, R? is alkyl of one to 12 carbon atoms or
phenyl-lower alkyl and R* is hydroen or lower alkyl, or a pharmaceutically acceptable salt thereof. The
45 lower alkyl groups as disclosed in the prior specification may have 1, 2, 3 or 4 carbon atoms.

As a process for preparing compounds having such (S, S, 8) configuration, in the above-mentioned
patent specification, there is disclosed a process which comprises (1) reacting a (4S)-1-methyl-2-ox-
oimidazolidine-4-carboxylic acid ester with 2-bromopropionic acid chloride to form (4S)-1-methyi-3-(2-
bromopropionyi)-2-oxoimidazolidine-4-carboxylic acid ester, (2) reacting this product with a (2S)-2-amino-4-

s0 phenylbutyric acid ester, then separating the compound of (S, S, S) configuration from the product, and
subsequently (3) eliminating the ester residue.

However, according to the above known method, in the condensation reaction of the step (2), the
compound of (S, S, S) configuration and the compound of (S, R, S) configuration are formed, and also
diastereo-selectivity is exhibited to give the compound of (S, R, S) configuration as the major product. For

s5 this reason, there have been involved drawbacks that separation of the compound of (S, S, S) configuration
from the compound of (S, R, S} configuration is required for isolation thereof and also that the isolation yield
of the (8, S, S) isomer is low.
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:50, in the above known nmethod, even when 2-bronopropionic acid chloride
ray be replaced with a * conpound of (S) configuration or (R
configuration, racem zati on-and dEaut3m@si 8tivity occur in the reaction of
the step (2) to produce conpounds of (S. S, S) configuration and (S. R S)
configuration, and also give the conmpound of (S, R .S configuration as the
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conf i gur at i Ghuss trestgees el taec presedt| inveationl isab plaviggha favell pthcedsdorgaparning [2kasdimidhmelidine
presents i derieaiive ©h.(S, TBUS), canfiguabipre dinotidr dbjeet pir e aangsent Niention Gs ¢ Pravide pr cwelde a
novel pr oowgsediatsrof paicderoimidgzdidispdsrivatikazol | di ne 15 derivative of (S, S, S
confi gur at i dacordlogolHesr Presispieieention. thhertigale sefive 2ioriaifazolisine] derivetiye fieving @eSaS)
novel i ntenfiguertien & thefforgulpd 2- oxoi mi dazol i di ne derivative. According to the
present invention, the optically active 2-oxoi m dazolidine derivative

having®{sS, S. 9S) conflg@h the formula: 20
[err] 30 wherein R repreSernjts h Qg gen at om or 3 ower al kyl group, can be
prepared by reacting a 2- oxf\m i di ne-4-carb Hllc acid ester

derivative having (S) confq gur‘étlon 88Hof the formul a: [err] wherein R2
represghts a tert-butyl group br a benzyl group, 45 with a reactive
derivative at the carboxyl ﬁﬁp}(sﬁ a prdi oni CRgCI d conpound having (R

configuration of the forml & -SBH-vvifi'l-e‘F represents a | ower al kyl
group or an aryl group, to form a|3 acyl - 2- oxoi | i di ne-4-carboxylic
acid ester derivative having (S, BhjconfiGHyCH

heforrrula 3 EP O
373 88 Bl [err] wherein R2 and R3 have the sane \E i ngs as defined above,

-

wherein R' represents hydrogen atom or a lower alkyl group,
can be prepared by reacting a 2-oxoimidazolidine-4-carboxylic acid ester derivative having (S} configuration
35 of the formula:

CHy—N
" /1\ l(s’ (11)
N 2

40 s} COCR
H

wherein R? represents a tert-butyl group or a benzyl group,
45 with a reactive derivative at the carboxyl group of a propionic acid compound having (R) confuguratlon of the
formula: .

(R)
50 HOOC—CH—OSO,R? (I11)

CH;

55
wherein R3 represents a lower alkyl group or an aryl group,
to form a 3-acyl-2-oxoimidazolidine-4-carboxylic acid ester derivative having (S, R) configuration of the
formula:
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and reacting said conmpound with an am no acid ester derivative having (S)
configuration of the-forrmula: 15 [err] wherein [err] represents a | ower
alkyl group or a benzyl group, 25EP® 373881 B12- oxoi m dazol i di ne di ester
derivative having (S, S, S) configuration of the forrmula: [err] 40
wherein R2 and [err] have the sanme neani ngs as defi ned above, and

subsequent | y eIininatingCEE—#rUn:a:ld conpound and al so when R4 is a benzyl

greyup, further elimnating saijd bejda$d group. The Gop gensatlon reaction

bet ween the 2 ox0|n1dazollg_ §§ tlc acid ester (I1) having (9S)
configyration and the reactive derlv Ve at the carboxyl group of the
propionic acid compound (I111) th|ng 45 (R) configuration can be
preferably practiced in an appt Rdte solyent in the presence of an acid
acceptor. As the group repre@entedcﬁy*ﬁg)ﬂn the conpound (I111), |ower alKkyl
groups such as nethyl, ethyl, etc. |and aryl groups such as phenyl,

p- met hyg phenyl, etc. may be incIudeH; and as the reactive derivative at the
car boxyl group of the conmpound (I11), for exanple, active ester with

N- hydroxysuccinic imde or acid halides such as acid chloride and an acid
brom de may wieeein Ricdnd $hé blave fe strhemeanings ascdeéimti@bgvef or exanpl e, pat assi um 50

t - but oxi deed reacttlg said tpprabpakivile an EobeRl aster deyidativediagieg (Sktanfigusation ¢ ¢hegorefuler abl y
used, #&nd as the solvent, tetrahydrofuran, dioxane, dinethylformam de, etc.
can be preferably used. This reaction shoul d be prefer- ably practiced
under cooling to roon1tegp F@us t he conpoHnd (1'V) having (S, R
configuration is obtaine an pound i s a hovel conpound. 55

The{ condensati on reacti on bet en t he yound (1V) having (S, R

con?Jg ffrati on obtained as desedidied and the amino acid ester (V)
having (S) configuration should be prefefably practiced in an appropriate
sol vent or w thout solvent in the presence of an acid acceptor. As the acid

accept or, i fyndréin RY B8Rl 2 FowsPatiProug b bERGIPE, an al kal i carbonate such as

pot assbsung, ¢h B2RAifidazoRfhe HI&:G.%F?@M Havind’(s, 613) ébnflguralt:ngr)'n H s famiial Bl organic
tertiary amne such as triethylamne, tributylam ne, N- et hyl mor phol i ne,

etc.. or alternatively, the conpound (V) can be used in excess in place of
the acid acceptor. As t for exanple. dinethyl sulfoxide,
hexanethylphosphorylanlde ¥ or mami de, etgvican be preferably used.
This raaction proceeds prgfe y’&@oagkwntenperature to under heating and
only the (S. S. S) 5 conflguratlon i somer is produced stereoselectively
and at good vyi el d. E|IﬁlnatIOQ: }ert Qg;yl group and/ or benzyl group from
t he 2-oxoi mi dazolidi ne di est & g(ddodfaving (S. S. S
configuration thus obtaine can b practhed according to conventi onal

met hod¥. For exanpl e. ellnlnatlon of ter e practiced preferably

N
by acid treatnment, while benzyl p bycéé#%% ductl on.

40 wherein R? and R* have the same meanings as defined above,
and subsequently eliminating R? from said compound and also when R* is a benzyl group further
eliminating said benzyl group.

The condensation reaction between the 2-oxoimidazolidine-4-carboxylic acid ester () having (S)
configuration and the reactive derivative at the carboxyl group of the propionic acid compound (ili) having

45 {R) configuration can be preferably practiced in an appropriate solvent in the presence of an acid acceptor.
As the group represented by R3 in the compound (lll), lower alkyl groups such as methyl, ethyl, etc. and
aryl groups such as phenyl, p-methyiphenyl, etc. may be included, and as the reactive derivative at the
carboxy! group of the compound (lIl), for example, active ester with N-hydroxysuccinic imide or acid halides
such as acid chloride and an acid bromide may be included. As the acid acceptor, for exampile, patassium

s0 t-butoxide, sodium hydroxide, potassium hydroxide, etc. can be preferably used, and as the soivent,
tetrahydrofuran, dioxane, dimethylformamide, etc. can be preferably used. This reaction should be prefer-
ably practiced under cooling to room temperature.

Thus, the compound (V) having (S, R) configuration is obtained, and this compound is a novel
compound.

55 The condensation reaction between the compound (IV) having (S. R) configuration obtained as
described above and the amino acid ester (V) having (S) configuration should be preferably practiced in an
appropriate solvent or without solvent in the presence of an acid acceptor. As the acid acceptor, it is
preferable to use, for example, an alkali carbonate such as potassium carbonate, sodium carbonate, or an




. According to the process of the present invention as described
Fove, only the [err] active 2- oxoimdazolidine derivative having (S, S,
)- configuration exhibiting ‘potentg fﬁ'g"%@‘rﬁ n converting enzynme (ACE)
ifnhi bitory activity can be prepared stereosel ectively and at good yield,
dnd hence the process of the present invention is-an industrially very
ddvant ageotgani feaaBSaninel Such Bx aplienide, (tdgutyBBing, S-aktifinepnhdhe, rcl. AE bitefha@ely dihe
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feaction m Xt ure was a ution of ethyl acetate (6 m),
cetic gcigthn{pR20 ny) and saturated aqueous SOdI umchloride (6 m). The
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cet at ex2: lissidurd foiowedt tyl decaneeniration for giver an- dmizik chivgidey @asitué -Ap LAnythe other hand, (4S)-1-
(145) 1- net h»ynbthﬂ2{o(<®ﬂ)132@hc(rp-4—c@®oxyhc acid t-butyl ester (1.08 g) was dissolved in tetrahydrofuran {12
t ol uenesul f Ohyand rRYYgsivBFiboiayde] (BE7-regk wsRdded therpid iunder cbolingrabo50yt Guiand tifelmid@e oyps
Yiel d: 74 9ogtirgd for 20 pnutesgip the sqlidipn yas adged)a spigtior ofl the @hgve lagifl shipjde| (espidge Adn
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stirri na at 291’? 0 @L13§\‘E °hhe react on n"’I‘B;Q uree vvas agded Sat urat ed

aqueous SOdI um chl or| de (3 , foI | owed by extraction with ethyl acetate.
The extract was washed with aqueous_sOguisD ChLP)[I de, and then dried.
Evaporati on of the solvent and purﬁ‘l Ve orf€ he residue by silica gel
chr omatsegr aphy (chl orof orm ethyl acetate=2:1) gave t-butyl

(4S) - 1- met hyAs0,3735, 249p- 2- [ N- ((1S) - 1- et hox- 45

ycar bonyl - 3NPR&ERCIDrsopyé Yete). Nef7 dBlbpd ©THE), [2-42 -(31kei 2870@H ). B mmdﬁdeawbz)xyvtat e
(950/my) as(tdbl p9HzR S50 Eykdd Jad.OHY| 626 dIH.GI= BizBG RS 178D (BI3GG, A4B236 7HAG80 MS ni e:
461 (M) MaBbTethy i(2P)rSaminodfoheniibulyrple duiereted frem 0.86 graf fhydrochippde therepf) vEre added
(de cor’rﬁﬁi ) iréetp Isulfcrxéjp r(ltmt) ct,nethy!gmmeﬂq-pémn 3nd the product of the above (1) (1.0 g), and the mixture

as heated under stirring at 80 °C for 24 hours. To the reaction mixture was added saturated aqueous

sodium chloride (3 ml), followed by extraction with ethyl acetate. The extract was washed with aqueous

sodium chloride, and then dried. Evaporation of the solvent and purification of the residue by silica gel

chromatograpby (chloroform:ethyl acetate=2:1) gave t-butyl (4S)-1-methyl-3-{(28)-2-[N-{(1S)-1-ethox-

45 ycerbonyl-s-phenylpropyl)amino]propionyl}-z-oxoimidazolidine-4-carboxylate (950 mg) as colorless syr-
up. Yield: 87.8 %

Nujol
IR v

max  lem 1)

50

3300, 1730, 1680
MS m/e: 461 (M*)
Maleic acid salt of this product:
55 m.p.: 122 - 124 °C (decompd.)
[«)8%: - 582+ (C=1, ethanol)
{3) To this product (500 mg) was added 15 % hydrachloric acid-dioxane solution (20 ml), and the mixture
was stirred overnight. The crystals precipitated werecollected by filtration, washed with ether to give

5
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(3) To this product (500 ng) was added 15 % hydrochl oric aci d-di oxane
solution (20 m), and the mxture was stirred overnight. The crystals
preci pi tated werecoliected by fil gpati79Rg; ggshed with ether to give 5
0-373 881 Bl (4S)- 1 -methyl-3-{(29)-2-[N-((1 S)-1

- et hoxycar bonyl - 3- phenyl propyl ) ani no] pr opi onyl } - 2- oxsoi mi dazol i di ne-

4- car boxy| i(€s)aanethylszsyeiin-qrs)detho:4oobdng)3-phendipedpghantho Jpldpiong I p2-oxshi@rdadolidine-
(decorrpd ) -4-daeboxylic aq{d@ycrodhloried 85d)) Yigle 196 Po. AR (14 1885 ,C (@640pd. 1610 10 VB
%405 [ é435°): - B tmidl=¢. @hghd)) To a solution of D-lactic acid Otosylate

(4.59 in tetrahydrofuran (50 m) was added N- 15 hydr oxysucci ni ¢

I mde @2 21 g). Then, under cooli n% dms:jml ohexyl carbodiimde (3.96 g) was
added, and the m xture was stirred Bt Unpom E8npkt at ure over ni ght .

I nsol ubles were filtered off and the sol vent was evaporated under reduced
pressure to tive ester (residue B) as oily substance. On the
ot her hand 15 %f' 2{4@@ 1- met hyl - 2- oxoi m dazol i di ne-4-carboxylate (4.14 Q)
was di &sol W™ °¥ ahydrofuran (37 m), and under cooling at - [err]

pot assi un;l»__j;a PE OXIde (2.32 g) was added, followed by stirring for 20 20
m nut es urther, under cooling at - 50 C, a solution of the above active

ester ( resi ﬂU?o I%) sdh}ﬂoﬁ %T‘ qungQ raQiE% ﬁa@ylétél-(hgg ) W@-fetm%ﬂran a@&' nﬁlpevagna?ﬁeurﬁ was
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sat ur at ed agnte GuGyS(@SH1LhBHGHR2-GlointdazoliBind4-Saibhtepats (POt GSwds LKsciaddlin N@takydedhilan
sat urat ed &syueipusd saidi cooinglal 050 @ patashivtricntodlde @32 gPBas addddy fopeved by eNringf foit he !
sol yento, puPirhingest Fothenfundeneodlieg aidu80 DY, sisblitiva gjahe atore paive gstarpinsidue B) in :
(tolUene: ettﬁlgahvdm&eandﬂ@mn w3 adgdad] and thetmiftire wag $tived for dhminules Xiarike rgaokien Mmixtyret v |
(4S) - 1- net @ 2Ryed Bolyitign pipethyb peetatpl (24 mi), acetic acid (1.24 g) and saturated aqueous sodium 'g
f onyl oxy) p ﬁ“‘{?rf 0-7The R9RMS BYeF WS SRPpated; SEC&?%UW [vathed pith splurglpd agyqous gpdiugy 5 |
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2 Cﬁﬁaor gdso f the g hrgm r]e(lethalc
3 ety fiié’ 5 Fysayegn e;;ﬁsf;%g Z:g;fvg% M et seeay
t-but yl The physnco hem%( &ﬁ% |esae s {’ff’”c ari dé Lﬁ )g(%:r {i,‘ﬁs% og %13 eprocglt Gp\ﬁ?a{ned in :

treated SI ’{?‘f
purifi ﬁ by siTi ca gel chr onat ogr aphy (chl or of or m et hyl acet ate = 1:2) and
crystalliggflofsom n-hexane to give t-butyl
(4S) - 1- net hyfJ 3- ((2R) - 2- (et hanesul f onyl oxy) - propi onyl ] - 2- oxoi m dazol i di ne-
4- car boxy! gfy®-ksdic 36d @)mesyiats| ridmely 22 Ymetharbgaifony B )propibhio aci€ (2.9 Qard’n]i t-()t@yl S
chl or of or n')1-r{hdm’yl-i-oxoimidazolidine-4-carboxylate (3.42 g) were treated similarly as in Example 1 - (1), and the
35 crude product was purified by silica gel chromatography (chloroform:ethyl acetate = 1:2) and crystallized

from n-hexane to give t-butyl (4S)-1-methyl-3-[(2R}-2-(methanesulfonyloxy)-propionyl}-2-oxoimidazolidine-

4-carboxylate (3.95 g). Yield: 75.8 %., m.p.: 97 - 100 °C.

[a)3®: - 3.2 (C=2, chioroform)

0 Nujol
IR V.

(cm~1) :

1740, 1700

45 NMR (CDCls) 5. 1.46 (9H,s), 1.61 (3H,d,J=7Hz2) 2.89 (3H,s), 3.02 (3H,s), 3.35 (1H,dd,J = 4,10Hz), 3.74-
{1H.t,J = 10Hz), 4.58 (1H,dd,J =4,10Hz), 6.35 {(1H.,q.J =7Hz2)
(2) This product (1 g) and ethyl (2S)-2-amino-4-phenylbutyrate (0.89 g) were treated similarly as in
Example 1 - (2) to obtain t-butyl (4S)-1-methyl-3-{(2S)-2-[N-((1S)-1-ethoxycarbonyl-3-phenylpropyl)-
amino]propionyl}-2-oxoimida zolidine-4-carboxylate (1.2 g) as syrup. Yieid: 81.1 %.

50 The physicochemical properties of this product are identical with those of the product obtained in
Example t - (2).

Example 4
55 (1) D-lactic acid O-mesylate (1.97 g) and benzyl (4S)-1-methyl-2-oxoimidazolidine-4-carboxylate (2.27 g)
were treated similarly as in Example 1 - (1), and the crude product was purified by silica gel

chromatography (ethy! acetate) and crystallized from isopropy! ether to give benzyl (4S)-1-methyi-3-[-
(2R)-2-{(methanesulfonyloxy)-prapionyl]l-2-oxaimidazolidine-4-carboxylate (3.01 g). .
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3
(_ .
1

" 1§40, 1700 45 NVR [err] : 1.46 (9H,s), 1.61 (3H d,J=7Hz) 2.89 (3H,s),
102 (3H,s), 3.35(1H dd, J=4, 10Hz), 3.74- (1 Ht,J =10Hz), 4.58 (1 H, dd,J

, 10Hz), 6.35 (1 H,q,J = 7Hz) (2)ePfhisgzpsogdyct (1 g) and et hyl

S) - 2- ami no- 4- phenyl butyrate (0.89 g) were treated simlarly as in Exanple
- (2) to obtain t-butyl (45)-1 -nmethyl-3-{(25)-2-[N-((1 §)-1

thoxycar bigl 80B-phreny®Ppr ®RyIC) - ami no] propi onyl } - 2- oxoi m da

zalii di ne- 4- B&7 boX§1 &= ¢Mordlorg) as syrup. Yield: 91.1 % 50 The
phySi cochem cal properties of this product are identical with those of the
product obtained in Exanple 1 - (2). E>§,§[j’rplle455 (1) Dlactic acid

O nesyl &te (1.97 g) and benzyl IR v, (cm™1l):

(4S)-1-net hyl - 2 oxoi m dazol i di ne-4-carboxylate (2.27 g) were treated

S
S

OQJ"‘SDQJ"’

%

|mlarlya a}%l - (1), and the crude product was purified by
jlica gel g%, ( ahgdtijﬁ%e o261 Yah8! | 404 oMl BRRT Iy

prop| P 2H2” St “qula F)I 7?%‘8”2 car boxyl ate

oxorm

eth;arzt, g![ @“ Qép
ne
8. 01 g) 6(2) Th|§ Zc ]angqeth @é)@ an@r@;—ﬁ%@n mjﬁrate I{yﬁlroEr]IonLi@ rJS]) mg) ‘wefe nseagd (C

. chl or of gqfid rly @rnr xa ,th iedl rSﬁl agel Satography to giv
H d, J= 7HZ):enza 1 -11- %[@)(18)—3@&5@6&5& pi\erf}l inoﬁroZi%nyﬁOZ-
IH t, JmloHagmmndazZlﬁmé dlcarB6ky\dte &A‘dl)scoﬁrle%@sy(r&]'wﬁlh 650.985 (1H q,J=rHz). 7.33
bH, s) M5 mMakic a&Séak[cﬁﬂis]pn(dB&t Th| s product (1 g) and et hyl

ES) - 2- am nevplsphamnyd attystabized flomciryClebtasisapep(i@mery ny) were treated simlarly
i N Exanpls$’® 1- 49.82¢ =1ati@ndthe crude product was purified by silica gel
r.onmat ogr afyhis grogicy @ ) evas gissolved in ethanol (33)!), arld catpivtitplly reguced ¥B) addiitioiNof( 101%
_Sj_'z - et®hox paliagitseragrban3200iteq) whqsr ogspl iemperatyeand Fpr@gtﬁrﬁssge fo § hours. The catalyst was

oi mi dazol fifgradeaftqanddhensoivont mae eyagggechgy tha Srysialling peidiig was/adgpd ethqreang thegapdact oy
Al ei ¢ aci dwancpllegipd oy ftraiony ¢n, give (ﬁ)ﬁ-megml {3 2'['!:«@ deihoyeatonylSaleryireRy!)-

hyl acet a?'@g"%lang'HngZ'%?'Wé' oliqingr4-qarboxylic gcid (¢80 g, Yisicy 95. ét’ha'rPoPyO (%) This
oduct (1 6’)10 i €58PvEE ™ et hanol (30 M), and catalytically reduced
th addi td on og 10 % 20 pal | adi um carbon (200 ng) under nor nal
=rrperature ° nor mal pressure for 3 hours. The catalyst was filtered off,

nd the sol ye ﬂtBuYW%ﬁ‘{ %‘Myﬁé %T{mﬁ:&%ﬂ%%&ﬁér&d&% -5 ERintidSoiAs 4 BFEGHE T e
hd the pr 0911 2t SHb. L@ néhytb&tyrate (1.55 g) were treated similarly
4S) - 1- gget hy, .rﬁeia(f%ﬁ) T (E;Nro( §ie DByt (a3l RRIYIRA(IRPAN- «%)-@m&amb,@w%;):«phenw-
M noj pr Opi gR¥HhmidoIRéibiyii e niddsdidned bl b T g)as kblorledB3YruiDVisld: ¥2.8kdl:
b M p. . 14Ghakic afi@ ki of (s proddetb, et hanol ) 25
m.p.: 108 - 112 °C.
[a}3® : - 57.4* (C=1, ethanol)
35 (2) This product (1.05 g) was dissolved in methanol {30 mi), and catalytically reduced with addition of 10
% palladium-carbon (300 mg) under normal temperature and normal pressure for 3 hours. The catalyst
was filtered off, and the filtrate was concentrated under reduced pressure. The crystals precipitated were

o, collected by filtration, and washed with ether. Subsequently, this product was suspended in dioxane (10
N mi), and 25 % hydrochloric acid-dioxane solution (10 ml) was added thereto, followed by stirring at room
40 temperature overnight. The precipitated crystals were collected by filtration, dissolved in water and
adjusted to pH 8 with sodium hydrogen carbonate. The precipitated crystals were collected by filtration,
washed with water and dried to give (4S)-1-methyl-3-{(2S)-2-[N-((1S)-1-carboxy-3-phenyipropyl)amino]-
propionyl}-2-oxoimidazolidine-4-carboxylic acid (664 mg). Yield: 88 %.
m.p.: 240 *C (decompd.)
45 [@]3°: - 89° (C=1,5 % aqueous sodium hydrogen carbonate)

Example 6

(1) To a solution of D-tactic acid O-tosylate (2g) in chloroform (20 ml) was added thionyl chloride (2.39
50 mi), and the mixture was heated under reflux for 3 hours. The reaction mixture was concentrated under
reduced pressure, then reconcentrated with addition of chloroform to obtain an acid chioride (residue C).
On the other hand, benzy! (4S)-1-methyi-2-oxoimidazolidine-4-carboxylate (2.21 g) was dissolved in
tetrahydrofuran (25 mi), and under cooling at - 50 °C, potassium t-butoxide (1.06 g) was added under
nitrogen gas stream, foliowed by stirring for 20 minutes. To this solution was added at the same
&5 temperature a solution of the above acid chloride {residue C) in tetrahydrofuran (4 mi), followed by
stirring for 20 minutes. To the reaction mixture were added a mixed solution of ethyl acetate (15 ml),
acetic acid (0.57 g) and saturated aqueous sodium chloride (15 ml). The organic layer was taken by
separation, successively washed with saturated aqueous sodium chloride, aqueous 5 % potassium
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‘Exarr'ple 5 (1) t-Butyl- (49)-1
- et hyl - 3-[ (2R) - 2-(p- t ol uenesul f onyl oxy)prop| onyl ] - 2- oxoi m dazol i di ne- 4- ca¥

boxylate (1 g) obt ai ned i n Exanpl&P @373 §81)Bland benzyl
(2S)-2-ami no 4 phenyl butyrate (1.55 g) were treated simlarly 30 as in

Example 1 - |ve buta/ (45)-1 -nmethyl -3-{(29)-2-[N-((1 §)-1
_ ben zyl OX (rﬂo%(h Ftur te %yqs sodium chlonde and then dned Evaporation of the solvent and recrystal-
zol

propyl ) am 'ﬁ6t|° ° }Eﬁ V4 ai’“df’ 2 W&%%%F@ 24 °b‘i"e§')'f°%é°"y)
colef | ess }%t/gf’ 1cg’aé‘t é% ét M-t ?5 oduct: m p.
[err] [err]”D (C 81 35 (2) This product (1. 05 g) was di ssol ved
i n met’hanol (30 n1) and catalytically reduced with addition of 10 %

pal | adi um carbon (300 ng) under glrdrq*:\m qjyre and normal pressure for
3 hours. The catalyst was filtered of ™M@*an the ‘filtrate was concentrated
under reduced pressure. The crystals precipitated were coll ected by
filtragi omza@ndsorgepbed with ether. Subsequently, this product was suspended
i n di oxanengAO(ouc)) Aand4R53a. bhybizochhor Bes)ncdsd- drpranas sahdbuenidHky) sk was
added t her@H.gJ=foolk), a8e gHxug Js410H2), rE)10a6.26 QGIR2, A = 12HE)E BREN 1A§,0E BHAVER2NEEST .
The preci przsaret28regsitraBsisedir)e col l ected by filtration, dissolved in water
and adj ustM8m04g9HME Wi t h sodi um hydrogen carbonate. The precipitated
cryst a$ s wer énig plotiust {1eal dng bbrizyit @StZ-amino-4phietytbdtyiatet (1.4hal were dnaged] siméally tas igi ve
(4S) - 1- met FrgpIg-1{ { !?S)a"QJ'[eI\Ff(dz dugt- weas rydfied -£3 - ﬁﬁ'h%ﬁ?'lqb tobraehyi (@igroform:ethyl

pr opi ony! Jacotalg Bilhvi a gt | insre - USiaPei Y Re)-2H(@S) &96@423'!?@ Ca'bWVéP ghenggomyg)-
mp.: 240 a"(’,’w@Rﬂ%p(’PBWb' °’}°"91??Z°"d'"e‘4’°‘['%9"¥'ft(’(98292[35 Bloygss §Uiw €ldsdi tm hydr ogen
carbonate) ﬁ! " “d’T_ ot a solution of D-lactic acid Otosyl ate (2g) in
chivet 6% or 26” ?i'a’@i t hi onyI chl oride (2. 39 50 and the

m xture Ji)h(?sa SiuclJ gl&gg dl sggfved in m% h OP {58 ml)TJ;'\g ca Or%dt.{n wlﬁlt %ng
t st Was

concentr at ek Hefiper ggncf (FIRQ hothrs. hgg
chl o of o ey R o A R e Z% e
benzyl, (4§Eslse'ﬂ!§r£tgg' y Zntedidy 18- %@ h\@tlﬁylé {Fzéfg ML@ {-Ear eﬂ lp amlﬁr'\o]t

di ssol ved frgpi g& a;w,gaggmn@.acrg&yl a);,d and under cool i ng at [err] ‘potassium
t - but oxi de ( IndfhyStockéificah fdiol BERIs drddliét QBLIBerfEs Wi IBsUaf tfteotrb&»etesbtéméd in 2
stirring feamg@sAigutes. To this solution was added at the same 55 '

tenperature a solution of the above acid chloride (residue C) in
tetrahydCimg an (4 n), followed by stirring for 20 mnutes. To the
react i onClaims for theiellowirgohmtractingiStates - GB, RRNITORL, SELGH, LABEL AT 8U( 15 nl ),
acetic acid (0.57 g) and saturated aqueous sodiumchloride (15 m). The
or gani ¢ T-ayeprosgassior RiRRarNgAp ogtisplyragtive Grexoingidazelising derivative aithdiornule: t h sat ur at ed

|

P'Io of

on. of

aqueous sodi um chl ori de, aqueous 5 % potassium 7 EP 0 373 881 Bl1°

car boffat e, saturated aqueCEs—BoTh chloride. and then dried. Evaporation
of the solvent and recrystal - Iiza (9 of the resigywe fromethyl acetate
gave benzyl (4S)-1-nethyl-3: (ddip! uenesul f onyl oxy) -

propi onyl ] - 2- oxoi m dazol i di fRe- a- lcar boxylate (3.1 g). Yield: 82.8 % mp.:

158~ 155 C. [err](C= 2. chlorof
/ \rg (S)

CH—NH—C H—-—COOR

l |
CHy  CHoCH;

wherein R! represents hydrogen atom or a lower alkyl group,
which comprises reacting a 2-oxoimidazolidine-4-carboxylic acid ester derivative having (S) configura-

tion of the formula:
CH;—-—-N
I(S) (11)

wherein R? represents a tert-butyl group or a benzyl group,

50

55
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[err] 10 1740, 1730, 1695 NVR [err] : 1.48 (3Hd,J =7Hz), ml “ﬂm' m”“
2.82 (3Hs), 3.28 (1H,dd, J=4. 10Hz), eB.o&¥3@dtBY, J=10Hz), 4.66 H II | ““I
(1H,dd, J=4, 10Hz), 5.10, 5.26 (1Hx2, AB,J=12Hz), 6.24(1H, q,J=7Hz)

(5H,s). 7.25, 7.77 (2H each [err],J =8Hz) M5 mz: 460 [err] 15 (2) ThIS
product (1 gybenat. ematsd aghB) sqivanghiogde] aphibanydrisd tByzratagon( o thelsolyynt aed ecrystal-
treated si nhizatior of tie rpsidupdempétey! Bcetatq Pyve bengy! (49&1-methde- [ﬁﬁb@i@d@'uw&wlfwmm ed
by stlica getop@hw](ﬁ'ﬁa@'wﬁa@bﬁv Aearbloviatst 1 9t diely32 8t et £584:185 “€0 gi ve benzyl
(4S) - 1- et hydi 3%%?‘5@?@*@"{“{@8) 1-benzyl oxycar bonyl - 3- phenyl propyl ) -

am no] pPopi onyl } - 2- oxoi m dazol i di ne- 4- carboxyl ate (0.82 g) as col orI ess
syrup. Yield: 67.7 % Mleic acid salt gfjdihis product 20 mp.: [err]
(deconpd.) [err] (C = 1, ethanol) (3R ‘I’ha:s dFB‘du’ct (0.5 g) was di ssol ved in
met hanol (50 m ) and catalytically reduced with addition of palladium black
(50 ng) und ; ga'% enperature and normal pressure for 3 hours. The

cat a1yt vl prk f4ag§§%§g.,%ﬁ by e

filtration
- car boxy- 3- p,]%gn, m no - propionyl}-2- ox0| m dazol i di ne- 4-car boxylic

acid. The pRyshs Eﬂ(@%b aky g (s5-8-afino- he%yll?&t §éD %%éf&ﬁéhﬁédcﬁhlam b
those of thexdgRAvuCt20BlRindRAdé Brobacd RS Burdied bf 3 AhtbPadhl AHiBotérRlemline
fol | ow ng Cagthdiercs:i)Ng Sfivat @8azyIDius)Shhetnlrke-((ds]-2- [M1S)$Eenz%kyc bonyE¥phedylprodyl) 1.
A process f eminplp@piodyiFaEoxaimidasbliditead-dasbotdtd (082 g)-20 xalbritsslamp| Vieli:ez.7der i vat i ve
of the fornmvaaic atigsat of 4is srdétei n [err] represents hydrogen atomor a | ower
al kﬁ,__ greoup m.pahiit € h1SoTpe®@pd.y eact i ng a 2- oxoi m dazol i di ne-4-carboxylic
acid ester di vane vi€=haathang) (S) configura- tion of the fornula: 50 [err]
wherei n R2 (RJghisseesue (B.5tgdwes Hisgolypd grroaieng rSmi @ng pétalgicaliypeduged withE®Idor3d3
881 Bl car be#lagiem biagh (%0 o dndetjersmal dempsttumend omel pressurgrier 3 brurs- dd eatlyst was
Evapor at i onf"@fedtqifea’ydhﬁlwmaﬁﬂ evepqeateds T fhe crystaline residug fwas pdsleq athereiend they Rspuct
ethyl a€et at'8s gerieagehy; Jiiraton &y give fymetyt-3-{(OFap- [W(c%'t%{be’éfr?e@m%?ﬁrmﬂw

ro ik a q i
[])-rSgpl_ 02?5] 28(8' gphrﬁyg;%chemfcﬁ ;ﬁi%e%e?oéfw tl%eﬁt[}c’)duct are (identlcal )nth those og the prodgct obtamecp in
am

ple 5 - (2).

o ——, e om0

¥
!

30 Claims
Claims for the following Contracting States : DE, GB, FR, IT, NL, SE, CH, Li, BE, AT, LU

1. A process for preparing an optically active 2-oxoimidazolidine derivative of the formula:

3 cn,——N
I(S) (1)

40 / \( (S)
CH—NH—CH—COOR'

! I
CHj CHzCHz

-~ wherein R! represents hydrogen atom or a lower alkyl group,
which comprises reacting a 2-oxoimidazolidine-4-carboxylic acid ester derivative having (S) configura-

tion of the formula
CH;,-—-—N
(S) (IT)

wherein R? represents a tert-butyl group or a benzy! group,
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] (C=2. chloroforn) 5 [err] 10 1740, 1730, 1695 NWVR* “MM

¢l dJ=7Hz), 2.40 (3H,s), 2.82 (3H,s), 3.28 (1H,dd, J=4. 10Hz) m]'mﬂm””m
(1pt J=10Hz), 4.66 (1H,dd,J:4,10HE)EP5 #%, g. 6 (1Hx2, AB, J=12Hz}, ¢ Lt n s "«
6. p4(1H,q,J=7Hz), 7.32 (5Hs), 7.25, 7 ﬁ? each, A2 B2,J = 8Hz) M5 nl z:

[err] 15 (2) This product (1 g) and benzyl
5) - 2- ani NO0-witn BN&RIs RIHN%HRLE the LarfhdkyDadrod¥edt § plopBAd SGH ShiFhdr@nhdngdR) ddAs le
1 \TIZ), and o fAg fowhside product was gu%i iedpbg silica gefﬁchrgﬁa%%gﬁgﬁﬁgp
(chlorof ormethyl acetate=4:1) to give benzyl
(4S)-1-methyl -3-{(2S)-2-[N-((1S) - 1- benzyl oxycar bonyl - 3- phenyl propyl ) -
am no] prsopi onyl } - 2- oxoi m dazol i dRrae- 4- car,boxyl ate (0 %%ég) as col orl ess
syrup. Yield: 67.7 % Mal eiHOG:+HGHsa080&K t hi s produ@& 0 mp.: [err]
(deconpd.) [err] (C=1, ethanol) ($) This product (0.5 g) was dissolved in
met hanol (50 ml) and catal ytical lcu,reduced with addition of palladi um bl ack
(;0 nmg) under normal tenperature and nornal pressure for 3 hours. The

catal yst®was filtered off, and the solvent was evaporated. To the

criystal i ne rest R fiderresqeies owerally! oroupdr e goRjuct 25 was separated by
filltration tﬁo gmﬁ/ a 3(aﬁyg)2-_o§_olmlﬂﬁzplw‘e-_4§_aibegg a_cgl_qs ?e(liatlg haying (S, R) configuration of the

- dar boxy- 3- ph¥® W;propyl ) am no] - propionyl }-2-oxoi m dazol i di ne-4-carboxylic
agi d. Tpg physi cochemi cal properties of this product are identical with

t jose of the product obtai nedH'n—ﬁ-bEwavjle 5-(2). 30 Cains Cains for the
fqllowng Contracting States: DE} GB, IF® |IT, NL, SE, m LI, BE, AT, LU 1.
Alprocess for preparing an opti0 N2 &(g@Rzz-oxoi m d&zo i dine derivative
off the fornula: 45 [err] wherein [err]
rgpresensg s hydrogen atom or a |ower al kyl group, which conprises reacting a
2-foxoi m dazol i di ne-4-carboxylic awﬁ\é§¥er dersvative having (S) configura-
tijlon of the formula: 50 [err] wh€rein Wﬁsents a tert-butyl group or a
beénzyl group, 8 EP0373881 B1 with alreactive derivative at the carboxyl

gdoup of a propionic acid conpound hav€#g (R) configuration of the fornul a:
25

wherein R? and R? have the same meanings as defined above,
" and reacting said compound (V) with an amino acid ester having (S) configuration of the formula:

30

(S)
H,N—CH—COOR* (V)

|
25 CH;CHzO

\./ wherein R* represents a lower alkyl group or a benzyl group,
to form a 2-oxoimidazolidine diester derivative having (S, S, S) configuration of the formula:

CHy—N
)\ I(S) vI)

of N COOR?

C\(8) (S)
o/ N CH—NH—CH—COOR"

l |
50 CHj; CHz’Cf'lz""@ ‘
. -, ;

wherein R? and R* have the same meanings as defined above, ;
55 and subsequently eliminating R? from said compound and also when R* is a benzyi group further '
eliminating said benzyl group.




" [erf] 10 wherein R3 represents a |ower alkyl group or an ar opkorm
a 3-acyl - 2- oxoi m dazol i di ne-4-carboxylic acid ester deri va ﬁ Ew UH”",

.R) configuration of the formul agpb37B@st B125 wherein R2 an

sane neani ngs as defined above, and reacting said conpound (IV) vvlth an

am no acid ester having (S) configuration of the fornmula: 30

[err] F5 Tirerredess §aeprpig loeqirin § ewltersingR’|imgeist combeupd! (1§ rioupstby! geuden 2! gepupup, 0
orm a 2- areAnKi ARSI PalelErkeME SR deri vative having (S, S, S) configurati

of\{he formula: 40 [err] wherein R2 and R4 have the sanme neani ngs as .

def i ned® abs &ocess a°°°'d'"9af?dc'§'ﬁ‘b’s witt JoiP repqlivR AXEIMY aRYef Al Qrode b MSound

and &l so Wf%‘}‘?”'[de‘f"?]s ap gotiye Bsé%‘ui’i}*r %?I%SUF%'P“% e @IaF'mCH%‘tdFﬁba’hﬁi"cP"B'é?Fzyl

881 I% ss_accordin P(A;FF
Th ng 6. Cl dens tio h
Ipnmi?:‘lglﬂl ;E%@Mh }og' is pc:)a iC 5‘“ the reééf:; fgan abtd (icl'%lc'eé]e‘t%lr Eoeﬁ%?(#g 1po§\s,a\t§: tox OUp Or

HDor o3t accor erern said
reacf,i ve deri vzi'tl Ve at the zi'gboxyl group of the 5 conpound (I11) is

an act 18/ € TR brBtes¥Vhad BraMy Y BaBXY SthefeinthiG cbillefiGiionaBacitnl i e dotiobH8 B émn@&eam d

bromi de.  dompbli@t [ GE BRLicAE GPHhel ipRGercd ofh AbiBnd seidthbB T RinNteB aHyBrofbaR AfRER! 40N
reaction ghelhpRrkgi@ound (I11) and the conpound (I11) is practiced in the

presence of an acid acceptor selected from potassiumt-butoxide. sodium
hydr @xiele Ty prpcka acbidiitg iy GlaiX i, dherei Gaid .contiBfsaith 06R6E A GRO¢otHpaghd () bl em 1,
wher ei n s eainthoGr@niieis eciiceth undeabling b rodm telperatadpound (11) and t he conpound
(111) is practiced in the presence of a solvent selected from

t et r ahy&lr dfeupragess aicoxiinado Blpimdt. mberbiy iséic condenisation rebiion Bt thg lrempruat é@snadeor di g
to C ai m $gmpsirsk &) is mragticedcip fitemesgroeoh ap egid eecgpioroielectnd fremragtasaiv ¢atopatend t He
copgund  §acium) carbgnate. iethyigmige. ribtriamise o1 - methyIBorpkedRe: t enper ature. 7. The
process according to Claiml, wherein said condensation reaction of the
conpourfd g '°°3ﬁ%|a°c°ﬂ'8'"8 'a'wnh in s3d gondensatiop gpaction Ph@‘e PraRquAt Vignd 218 aci d
accept or [E 675"‘{"}9%’ 08 PIEPANEY Boriend selestpd from AR, iRaTen prap ey
trieghyl aﬁt? aﬂ ! YN et hyl nor phol i ne.

9. The process according to Claim 1, wherein said condensation reaction of the compound (IV) and the
compound (V) is practiced at room temperature to under heating.

10. A 3-acyl-2-oxoimidazolidine-4-carboxylic acid ester derivative having (S, R) configuration of the formula:

CHT—N
l(S)

(R
o / N\ cn——osozn
W, I
40 CH;

30

35

wherein R? represents a tert-butyl group or a benzyl group, and R3 represents a lower alkyl group
or an aryl group.
45

90

55




The process according to Claim1l, wherein said condensation reaction of

e e i ot T oot oot ”phﬂipﬁéfﬂﬂﬂiﬂﬂﬁlﬂﬂlllll Ll ‘

i met hyl f ormam de. 25 9.- The process according to Caim]l1, wher'ei fi shi d"
tondensation reaction of the conPound (1'V) and the corrpound (V) is

pract i cetiais PoBmiiamise Cortirding StaRfddif. Rlat i ng. 10. A

3taeyl -2- oxoi m dazol i di ne-4-carboxylic acid ester derivative having (S, R
coriA gur bt iAdHOEI f?’rPéepF’H‘Pr?DP%“Ca'%c‘["ér?f’]‘°"\’/\)ﬂ%2f"é‘i'“ﬁ PR REETE 2 tert-butyl
group or a benzyl group, and R3 represents a |lower al kyl group or an aryl
group 45 50 55 10 EP (CH73N 1 Caims for the followi ng Contracting
States: GR, ES 1. A process fo pre Gﬁr)i ng an opticajdy active

2- oxoi m dazol i di ne derivativ la: [err] wherein [err]
represents hydrogen atom or r aI group, whi ch conprises reacting a
2- 0X0i,gni dazol i di ne-4-carboxylic \{El d est er | vative having (S) configura-

tion of the formula: 20 [err] wHk ﬁﬁﬂ?r“ a tert-butyl group or a
benzyl group, 30 with a re@ctivepde |l{'/3419| ve at jAhg, carboxyl group of a
propi oni ¢ acid conmpound having (R) c nfrgural |on 0 A\formula: [err] 40
wherein R3 represents a | ower al kyl €oup of 2ar bup to forma
3-acyls 2- oxoi mi dazol i di ne-4-carboxylic acid est er de ative having (S. R
configuration of the formula: [err] 55 wherein R2 and R3 have the sane

meani ngs as defereifed] repmsonts higreden aere pi sigwesalkd ocsprpound (1V) with an ani no
aci d est er Misky ic?mfneegl) rogcHMer 3 aﬂ)ﬁoaprpq;ﬂhd@p 4cprboqylisy 35§ ester derivative having (S) configura-

tion of the Tormula
CH,—N
N : N coor?

25 e)
H

W 20

wherein R? represents a tert-butyl group or a benzyl group,
30 with a reactive derivative at the carboxyl group of a propionic acid compound having (R) configuration
of the formuia:

(R)
3 HOOC—CH—OSO,R” (I1I)
CH,4
. e 40 wherein R3 represents a lower alkyl group or an aryl group
to form a 3-acyi-2-oxoimidazolidine-4-carboxylic acid ester derivative having (S, R) configuration of the
formula:
CHy—N
45 (s)
Ao 0w
0 T COOR
: C (R)

50 o/ N CH—OSO,R*

CHj,

55 .
wherein R? and R? have the same meanings as defined above.
and reacting said compound (IV) with an amino acid ester having (S) configuration of the formula:

11
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EP 0 373 881 Bl (S) [err] wherein R4 represents a | ower al kyI

benzyl group, 10 -'te forma 2-oxoim dazolidine diester deri mg" zl!ﬂHm””"l
(S,.S, S) configuration of the forgplggrslggy By 25 wher ei an

[err] have the sane neani ngs as defined above, and subsequently eliminating
R2 from said conpound and al so when [err] is a benzyl group further

el iami nati ng sai d benzyl group. The process according to Caiml1, wherein
R3 in said conpound (111) i S__& _meo raoup, an et hyl (\group, 30 a
pheng‘( group or p-net hyl pheny gfoup:

wherein said reactive derivative

he process according to Claiml1,
Poxyl group of the conpound
(111) aA active ester with N hydFdGHeic imide, an acid chloride or an
acid bromde. 35 4. The process accordikRg—{o Caim1l, wherein said
condensation reaction of the conpound (I1) and the conpound (IIIl) is

at the

practiced in therﬁ'p nce a%wera |cl acc FT%}or sr%uect ed from potassi um
t- butoxr de (C)Eo 3 QL Do {s ‘@ﬁ p cess

m a azoh me iestér deriva avr fi raflon 0 % ?ofr_l
accordrng to areln sard condensa |on rea e conpound
(I'1) and the 40 corrpound (III) is practiced |nthe presence of a

solvent selected fromtetr
process according to Claiml, erei’
conmpoung (I1) and the conpound |1 S practiced unf&r) cooling to room
tenperature. 45 7. The proces® acgbrdi PP A aimil, wherein said
condensation reaction of the conpdund (1V) and the conpound (V) is
practiced in the presence.of an (S)ccept ¢8) sel ected from potassi um
carbonat e, sodi um carbonate, trgeth Icam—ua—c:m-r—muqa‘am ne or

I\I—rrei‘ﬁy#ormr pholine. so 8. The proce‘ss accoldr ng tg/€FRi m 1, wherein said
condensation reaction of the conpoundH, V) apg,dHie @\ nd (V) i's
practiced in the presence of a solvent selected fror pret hyl sul f oxi de,
hexanet hyl - phosphoryl am de or dinethylformam de. 9. The process according
to daimi1l, wherer n cond nsation reactr of t he conmpound (IV) and the

55 (o 2% o009 ? t d
EP O 37 3Oggiwy§%éﬁ:§ aép? %(2 Jrom_said rﬁogﬁ%un L? ? %Pen]?%rrge{ éeérzyq group gJurther
Vertragsst aat & T NL; SE, CH Li, BE AT, LU

2. The process according to Claim 1, wherein R3 in said compound (ill) is a methyl group, an ethyl group,
30 a phenyl group or p-methylphenyl group.

, di oxane or dinethylformam de. 6. The
( ai d condensation reaction of the

3. The process according to Claim 1, wherein said reactive derivative at the carboxyl group of the
compound (1) is an active ester with N-hydroxysuccinic imide, an acid chloride or an acid bromide.

35 4. The process according to Claim 1, wherein said condensation reaction of the compound (ll) and the
compound (lll) is practiced in the presence of an acid acceptor selected from potassium t-butoxide,
sodium hydroxide or potassium hydroxide.

s 5. The process according to Claim 1, wherein said condensation reaction of the compound (H) and the
40 compound (Ilf) is practiced in the presence of a solvent selected from tetrahydrofuran, dioxane or
dimethyiformamide.

6. The process according to Claim 1, wherein said condensation reaction of the compound (ll) and the
compound (Il) is practiced under cooling to room temperature.
45
7. The process according to Claim 1, wherein said condensation reaction of the compound (IV) and the
compound (V) is practiced in the presence of an acid acceptor selected from potassium carbonate,
sodium carbonate, triethylamine, tributylamine or N-methylmorphoaline.

so0 8. The process according to Claim 1, wherein said condensation reaction of the compound (IV) and the
compound (V) is practiced in the presence of a solvent selected from dimethyl sulfoxide, hexamethyl-
phosphorylamide or dimethylformamide. -

9. The process according to Claim 1, wherein said condensation reaction of the compound (IV) and the
55 compound (V) is practiced at room temperature to under heating.

12




i Ver f ahren zur Herétel | ung ei nes. optisch aktiven
‘ oi' m dazol i di nderivats der Fornel: 5 CH,-N ol N COOH(' |mlmm|“m“ ﬂ““ll“
CH- NHOC- CORI 15 EP 0 373 881 B1

CHZCHZ> } 20 worin Rl ein Wasserstoffatom oder eine niedére®
Alskyl gruppe bedeutet, unfassend die Reaktion eines
2¥0O¢0i m dmm&!ﬁmﬂb%ar bonsaureesterderivats mt (S) Konfiguration und der
FOF\I}E| : 29’atentanspruche fiir folgende Vertragsstaate@HgE,_GB FR, IT, NL; SE, OH, LI, BE, AT, LU
25~~~ 1) 30 worin R2
eine tert. 1 gYerfAige &ﬁb‘@’sﬁﬂl’é? e'é?%?é’"%&ﬁ'ﬂ%’b%’%tﬂ’é“&@'&@ﬂﬁ"&'s defTemeli nem r eakti ven

Deri vat *an der Carboxyl gruppe ei ner Propionsaureverbindung mit (R

Konfi guration und der For mal._.k]_?lg, HOOC- CH- - OS2R
(rrr) 4o CH3 worin R3 eine niedere
Al kyl gruppe oder eine Arylgr upg&be ﬂ:\t zur Her st dlIl)ung ei nes
3- Acyl - 2- oxoi mi dazol i di n- 4- capl re eoeﬂderi vats mt (S. R
K(_i)nfi guration und 45 der Forne CH3- - - -
7! (1v) @ (S) QI§1$OZR55I CH3 13 worin R2
td R3 die gl ei chen Bedeut ungeny boﬁhben - und
Reakti on der Verbi ndung (IV) mt e| ne[n Ami nosFureest t (S)
Kpnfigursati on und der Fornel: 5 c CH.CH (S
HPN- CH- - COOR4 ) 2L
N~/ 20 worin R ein Wasserstoffatom oder eine niedere Alkylgruppe bedsutet,
. umfassend die Reaktion eines 2-Oxoimidazolidin-4-carbonsiureesterderivats mit (S) Konfiguration und |
der Formel: |
25 CHy~—N |
A 1‘5’ (IT)
of N COoR? |
H

30

worin R? eine tert.-Butylgruppe oder eine Benzylgruppe bedeutet,
mit einem reaktiven Derivat an der Carboxylgruppe einer Propionsdureverbindung mit (R) Konfiguration
und der Formel:

35

(R)
HOOC—CH—0S0,R’ (111)

40 CH,

worin R? eine niedere Alkylgruppe oder eine Arylgruppe bedeutst,
zur Herstellung eines 3-Acyl-2-oxoimidazolidin-4-carbons&ureesterderivats mit (S, R) Konfiguration und

45 der Formel:
CHy—N
0 ,k 1‘5’ , (IV)
fo) N COOR
C(R)
. o/ N\ CH—O0SO0; R®
5
CH,

13




\
CHZCHZ worin R4 eine niedere A kylgruppe oder eine Benzyl grupp

zur Bildung ei nes 2- Oxoi mi dazol i di ndi esterderivats nmt (S, S. @,} " ”,’””"’
Konfiguration und der Fornel 15 @H@muam B<i S)

~000R2 20 1,Q(9 (S) 0
CH-fH -CH COOR | I 25
C3 Crrioii und R® die gleichen Bpdeyjypgen wiRpoberh@pfimert ieppen. %I ei chen Bedeut ungen wi e|

oben def i ni ¥I%ReRgBRAS Vaindung (it sinwe Arineermrrs Bit (SR Arfieraieg Lt Remaltis der
Ver\s! ndung und wenn R4 eine Benzyl gruppe ist, auch die weitere Elimnierung
der Benzyl gruppe. 2. Verfahren nach Anspruch 1, worin R3 in der Verbindung
(111) & ne Methyl gruppe, eine ﬁ’nyl r uppe, ei ne Phen I ruppe oder eine

p- Met hyl phenyl gruppe i st. N'S'C'V'F&Q?Yen nach Anspr ﬁ 1, worin das
reaktive Derivat an der Car boxyl gruppe Ver bi ndung (111) ein Aktivester
mt N Hydroxysuccinimd, ein S&Hs o‘@a ein Sfurebromd ist. 4.
Ver f ahfen nach Anspruch 1, worin di e Koadefisati onsreaktion der Verbi ndung
(I'l) und der Verbindung 40 (111) in Gegenwart eines Slureakzeptors
durchgeffhrt w rd, ausgewahit aus Kaliumt-butoxid, Natriunmh- ydroxid oder
Kal i umhydr oxériil.R* Bine Wi28dr@ Mk agiugpa oer Ains BEngiGrudpe bedsutet) di e

Kondensat i oas Bidukd ings 2e@bimibatditindlestgde(ivats) mit iSOS, B Konligsrdtibmahdrigr Kolrhdl) 1 N
Gegenwart eines Losungsmittels durchgefihrt wird, ausgewahit aus
Tetrahydr of uran, Di oxan ogﬂfﬁ_d_.; D net hyl formam d. 6. Verfahren nach

. Anspruch 1, worin die Kondensagions ktion der Verbindung (I1) und der
Ver bi ndung (111) von Kuhl en bjs Ra nperat ur durckgeFOhrt wird. 50 7.
Ver,f ahren nach Anspruch 1, v@rinhNdie K@O®nsat i onsr eakti on der Ver bi ndung
(I Wu8d der Verbindung (V) in Gelgenwart ei nes Saur eakzeptors durchgefuhrt
wi rd, ausgewdhlt aus Kaliuncar r&ys)Nat riygncar- bonat, Triethylamn,
Tributyl amin oder N-Met hyl m)rpj‘? c;@—\z}(erdxahmmmach Anspruch 1, worin
di e Kondensati onsreakti on der Verbindung (I und derbl ndung 55 (V)
in Geggnwart eines L6sungsmttels dygghgef ~ ygewghlt aus

Di net hyl sul f oxi d, Hexane- thyl phosphor’yl am d oder yl formam d. 14

EP 0 373 881 B1 * 1 111

worin A2 und R* die gleichen Bedeutungen wie oben definiert haben,
30 und anschlieBende Eliminisrung von R? aus der Verbindung und wenn R* eine Benzylgruppe ist, auch
die weitere Eliminierung der Benzylgruppe.

2, Verfahren nach Anspruch 1, worin R3 in der Verbindung (i) eine Methyigruppe, eine Ethylgruppe, eine ;
Phenylgruppe oder eine p-Methylphenyigruppe ist.

¥

3s
3. Verfahren nach Anspruch 1, worin das reaktive Derivat an der Carboxylgruppe der Verbindung (IH) ein
Aktivester mit N-Hydroxysuccinimid, ein Sdurechlorid oder ein SAurebromid ist.

‘\\/ 4. Verfahren nach Anspruch 1, worin die Kondensationsreaktion der Verbindung (1) und der Verbindung
40 (i) in Gegenwart eines Sdureakzeptors durchgefiihrt wird, ausgewdhit aus Kalium-t-butoxid, Natriumh-
ydroxid oder Kaliumhydroxid.

5. Verfahren nach Anspruch 1, worin die Kondensationsreaktion der Verbindung (i) 'und der Verbindung
(i) in Gegenwart eines Losungsmittels durchgefiihrt wird, ausgewihit aus Tetrahydrofuran, Dioxan oder
45 Dimethylformamid. :

6. Verfahren nach Anspruch 1, worin die Kondensationsreaktion der Verbindung (i) und der Verbindung
(lll) von Kiihlen bis Raumtemperatur durchgefiihrt wird.

so 7. Verfahren nach Anspruch 1, worin die Kondensationsreaktion der Verbindung (IV) und der Verbindung
(V) in Gegenwart eines SAureakzeptors durchgeflihrt wird, ausgewahlt aus Kaliumcarbonat, Natriumcar-
bonat, Triethylamin, Tributylamin oder N-Methylmorpholin.

8. Verfahren nach Anspruch 1, worin die Kondensationsreaktion der Verbindung (V) und der Verbindung

55 (V) in Gegenwart eines Lésungsmittels durchgefiihrt wird, ausgewéhit aus Dimethyisulfoxid, Hexame-
thylphosphorylamid oder Dimethylformamid.

14
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Veftbi ndung (1V) und der Verbindung (V) von Rauntenperatur bis
dunchgefuhrt wird. 10. 3-Acyl-2-oxegpry siazgh igdi n- 4- car bonsaur ee
mt (S. R Konfiguration und der Fornmel: 5 CH,-N 1 (s) 10 :

O 2' o N/\ COOR,Q(R O CH CSsO2R CH3 20 worin R2
ei ng™t er t . 9-BegdhgnunegieAnsoiesh Bivedn Be Kaybaativppenking deuvVabinding (B3ine iderevertiradey e
Al kydgr uppe d¥erPn Baumdemmesztug bis Brbitzeh detengefébrt wikdat ent anspri che f Ur fol gende
Vertragsstaaten: GR, ES 25 1. Verfahren zur Herstellung eines optisch
aktiven 2- Bk ELrgridgroftineg-rajeopsivigestergrsivaaiit:(S. GKonfigyrat@Q ¢nd dsnFame: COO. |/

o@Ver f ahren nach Anspruch 1. worin di e Kondensati onsreakti on’m&’
L

\ (9) > (s) 35 0 C - NH - - G- - COOR
CH3 CH2CH2 40 worin RI ein Wasserstoffatom oder eine niedere
Al kyl gruppe bedeutet, unfassend dig Re LQn eines

2- Oxoi m dazol i di n- 4- car bonsaur eest-emeqri vat? {n t (S) Konfiguration und der
Fornel : ,45 J S ) ? ) O N ~COOR2 H 50 worin R2
eine tert.-Butyl gruppe oder eine Beazyl gt lppecheritutet, nit ei nemreaktiven
Derivat an der Carboxyl gruppe einer Progi onsaureverbindung mt (R)
Konfiguration und der Formel: 55 tIVI/Ld:{?ﬁ) 881 BI

j 0 CH—OSO,R’>
15
|
20 worin R? eine tert.-Butylgruppe oder eine Benzylgruppe bedeutet und R2 eine niedere Alkylgruppe oder
eine Arylgruppe bedeutet.
Patentanspriiche fiir folgende Vertragsstaaten : GR, ES
25 1. Verfahren zur Herstellung eines optisch aktiven 2-Oxoimidazolidinderivats der Formel:
CHy—N
30 /k / <S) )
: ’ o) li! COOH
C\(S) ()
1
a5 O/ N\ CH—-—-NH—-CIH—-COOR
L/

worin R' ein Wasserstoffatom oder eine niedere Alkylgruppe bedeutet,
umfassend die Reaktion eines 2-Oxoimidazolidin-4-carbonsiureesterderivats mit (S) Konfiguration und

der Formel:
CHy—N
)\ 1‘5 ) (11)
N COoR?
H

45

0

50

worin R2 eine tert.-Butylgruppe oder eine Benzylgruppe bedeutet,
mit einem reaktiven Derivat an der Carboxylgruppe einer Propions&ureverbindung mit (R) Konfiguration
und der Formel:

55

OBt

i
i
[
3
j
k
i
'|
:
:




' (Cﬁé worin R3 eine niedere Al kyl glrszgeooc?dg-l- eloﬁgzirgl gr uppe beﬂmuﬂtmlulmnlmu||I|

Herstel l ung eines 3-Acyl - 2- oxoi m @pzZpiisddgigh car bonsaur eest er der | at
(S. R Konfiguration und 10 der Formel: 1.5 1
(Ivy o N ~-COR2C (R o CH OSO2R 20 CH3 25 worin R2 und R3 die .

gl~e1chen Bedeut ungen wi e oben dﬁ ni ert haben, und Reaktion der Verbindung
'\62 E mt ei nem Am nosaur eeghgk—ik ﬁnfl gurati on{im) der Fornel: (S) 30
CH2CH2 35 worin R4 el ne niedere
Alkylgruppe oder elne_Benzylgrupbﬁ?bedeutet, zur Bildung eines
f - Oxoi rfi dazol i di ndi esterderivats t (S. S. S Konfiguration und der
Formel : 40 CHS-N(S) (M) Or N

COOR2 | (A]% c li-soN
e ] ei nlegere Igru
H CH 2ur. lbeer%gg?? %nefs .3-A -2—ox fe%azc?l? cﬁ\ -W rbonsauF?F ? lvats mlt eﬁ QJI)I?or&lgti;r%]uﬁn urvion

Bedeutungen ansc ende
R2 aus der 6@rb|n ung und menn R4 elne Benzylgruppe ist, auch die weitere
El i m ni erung der Benzyl gruppe. 55 2. Vérfahren nach Anspruch 1, worin R3 in
der Verbindung (111) eine N%g e, eine Ethylgruppe, eine Phenyl gruppe
oder ei ne p-Met hyl phenyl gru |s QS) [1'1112111 1121121 121121121121 111
EP 0 3%3 881 B1 c VMM s =

_ (R)

s o/ N ch—050,R’

20

CHj;
25 worin R2 und R3 die gleichen Bedeutungen wie oben definiert haben,
und Reaktion der Verbindung (V) mit einem Aminosdureester mit (S) Konfiguration und der Formetl:

(S)
HaN—CH~—~COOR* (V)

|
cu,ca,—@

worin R* eine niedere Alkylgruppe oder eine Benzyigruppe bedeutet,
zur Bildung eines a-Oxoimidazolidindiesterderivats mit (S, S, S) Konfiguration und der Formel:

w ' CH—N
)\ (S) , (VI)

0 N COOR

sy (S)
“° / N —NH—CH—COOR"

l |
CH, ca,ca,-—@

worin R?2 und R* die gleichen Bedsutungen wie oben definiert haben,
und anschlieBende Eliminierung von R? aus der Verbindung und wenn R* eine Benzylgruppe ist, auch
die weitere Eliminierung der Benzylgruppe.

30

35

50

55
2. Verfahren nach Anspruch 1, worin R? in der Verbindung (lll) eine Methylgruppe, eine Ethylgruppe, eine
Phenylgruppe oder sine p-Methylphenylgruppe ist.
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e o e iy ors fenkt e oo . de”lllll”"l"IIIIHIIIHHIII

N\ Hydroxysuccinirmd, ein Saurecpp@rdzdsafigi ein Saure

Aer fahren nach Anspr uch 1, worin die Kondensati onsr eakt | on der Ver bi ndung
(11) und der Verbindung 5 (111) in Gegenwart ‘ei nes Siureakzeptors
dur chgefa hiverfamien dachgmsmgehvahvbringlas rdditive Denvbt- dnudeoRarichxyiNabpel dentieroiyding ki) dinoder
Kal-i urrhy dr éitivester it Nedydfoarfpuesiminmidcin Sinephianid ladet gin@garbtrordid ést.

Kepdensat i onsr eakti on der Ver bi ndung (I1) und der Verbindung (111) in
Gegenward ¥efReen Pesh ARGRIVAN 1 evosdn e Kensigesptionpreakiiginedgr Verbisgraaudifiupd dersyerbindung

Tet r aRydr of )i fegepyasheies Saupakgsptors dur ‘ff‘ﬁl”HVPf%'FQ?ﬂﬁﬁ'“oa“S éalivgetiopigid. dfatripakh
Anspruch 1Y dripgi pdgT KA NEiY&nsat | onsr eakt i on der Verb| ndung (1) und der

Ver bi nd Kuhl bi t d

Vg;fiatﬂr eng %cahrehﬂg nA:élejf:?ep W\R&'}Z?'??iﬂ?%"f e%{%ﬁgor ’% ‘%ﬂ cgfw 4 F‘Bﬁ’"ﬁdung

(1V) ynd dg «43 ERING e %‘%a‘é%&,sh A WA TSI PR A

wi rd, ausg evr\'/} t aus Kaliuntarbonat, Natriuntar- bonat Tri et hyl am n, :

Tri but y'@”\/é}faﬂgﬁ hadi AVYGAGRA! TRLRANAL andeﬁsatnoVQEJk{?cl%ro%PvQBﬁ&L M5 A& 6 vy 1 1
die KOndenﬁlﬂtvbrpﬁﬁlfeﬁﬂgtﬁameﬂﬁé’raty%ﬂéhd%%ﬂ@Qurc{ und Vé E' ndung isiid (V)
in Gegenwart' eines L6sungsmttels durchgefUnrt w rd ausgewdhl t aus

‘Di met hy |6 ulvérekiedl nadiessgiden 11 BarnRIRIMBEHs Mo akkion @61 Veﬂn{mﬁd”'W)fuﬂdi B@rmed)ind&g

Ver fahren naahGeyesrehbs Siureakisptors durehdéRntl RInG alsgonhit eakialihitatbonat, Vatilhaeung
“(1'V) und desnal/@tidtiynohnTribLlylamin@deramethgng@gtoad. ur bi s Erhitzen durchgefli hrt
‘W rd. 25 Revendications Revendjcatlons pour |es Etats contractants

;sul vant 8. WErfah@BnadiRnsdrich 1NvorinSfe KagegnsidionsRiaktiof\fer \ebirungPiiNg abdl der déerbindung
prepatat i of¥) i Gepeteart ainss deswsﬁnmm'rmwm"ﬂd#m@ewewt augLmesmtisubicxddi Flexdnee-| a
fornul e: 3thyiersphryfagyd-oderfimghyliormamid. . ol N COOH
Q(S) ( S) 0 CH NH- CH COOR

1 1 CH3 & Ygiistep hachdinspruch 4 o jaring 'G%'P?'Ea“R‘S'%a@BP aeieYariindyns &Y ane o VePiPygene
ou un rad| &"é?’°“a$ak§/r‘fe@p?'ﬂf"e9"‘1 Erlzen gt "™d6 en ce que |'on fait réagir un
dériv® eSSl Ll de. |' aci de 2-oxoi m dazol i di ne- 4-car boxyl i que poss6dant |a

confi gurégi"ﬁ‘?gﬁdsa o%?'es%tatﬂééﬂﬁlﬂgfané%uiéants DE, GB, FR, IT, NL, SE, CH, LI, BE, AT/ 10 ~ N

(S) ~~~(1I aque reprosente’un radi’cal tert- bu%yl e ou un
radi cal 1bepr%¥éd@ de préparation d'un dérivé de la 2-oxoimidazolidine optiquement actif de la formule :

30
CHy—N ' _
A | !(S) D

35 o) N COOH
(S) (S)
U, o / \ CH—NH—-—CH——COOR
« | |
CH; CH,CH,
45 dans laquelle R’ représente un atome d'hydrogéne ou un radical alkyle inférieur,

caractérisé en ce que Fon fait réagir un dérivé d'ester de I'acide 2-oxoimidazolidine-4-carboxylique
possédant la configuration (S), de ia formule :

CHy—N
/k 1‘5’ (IT)
N 2

fo) COOR
H

50

55

dans laquelle R? représente un radical tert-butyle ou un radical benzyte,
avec un dérivé réactif au groupe carboxyle d'un composé de l'acide propionique -possédant la

17




I3

S configurati on
1
_formule: (R HOOC CH-CSO2R3 o 03738818 (111) B 70"

| aquel l e R3 repr6sente un radical alkyle inf6rieur ou un radical aryle,
pour f or mesnfigunatidtl(R),\6 1ko@faleer d' un aci de
- 3-acyl - 2- oxoi m dazol i di ne- 4-car boxyl i que poss6dant |a confi- guration (S
‘R);,, de la fornule: 15 (R CH-i (IV) N COOR2 j 20
@tC_\(_R) 0 CH OSO2R %8_&—#@[‘6558@& le R2 et (R3rpossedent |es nenes
signisfi cations que celles qui jleur oht ete attribuees plus haut, et on fait
réagir le conpos6 (1V) en quedtion avec un ester d'am noacide possedant | a

avec un derive reactif au groupe carboxyl e d' un conpose d
propi oni que possedant la 17 Frrrrriy 111111 111D 11111 i ﬁ“ ﬂﬂw
B1

configurati-on (S) 30 de | &¥0rnul e: 35
H2N- CH - - COOR' ( CH2CH2- 0* 40 dans | aquel l e R4 repr6sente un radical alkyle
inferieur ou un raglcal benz €1"(gour f or mer un ddr|v6 de dlester

J It r
2- OXB} | m dﬁ%lﬁqﬂﬁ ﬁf‘qtpnvz ester 'un acide 3-&23?:/7 U %zihg’\e- carboxthue) bo(s ant?a (]:o(r)nfl;-nw &,

45 CH3- N RP“' ‘°‘}§m 40

CHNH- : - cH% elaf‘"ﬁ'ﬂ:'ﬁCHZ(/ dans laquelle R2 et R4 possedent |es m-nes$
significations que celles qui leur ont M5 precedenment 18

5 CH;-—N
1‘5’ (IV)

U 20 / \(

CH—O0S0; R’

CH;
25

dans laquelle R? et R® possédent les mémes significations que celles qui leur ont été attribuées plus

haut,
et on fait réagir le compose {IV) en question avec un ester d'aminoacide possédant la configuration {S)
30 de la formule :
(S)
a5 H,N—CH—COOR* (V3

l
CHzCHz"@

40

dans laquelle R* représente un radical atkyle inférieur ou un radical benzyle,

pour former un dérivé de diester 2-oxoimidazolidinique possédant la configuration (S, S, S), de la

formute :
45

CH;—N
)\ (S) V1)
of VN coor?
50 l
(S {S)
/ \ CH——-NH—-CH-—COOR

| |
CH, CHzCHz’O
55

dans laquelle R? et R* possiédent les mémes significations que celles qui leur ont été précédemment

18




attribu6es, .et on elimne ensuite R2 du conpos6 pré6cite et e enment , '
| orsque A represente un radical benzyle. on elimne aussi Hm Hmﬂ ”’
benzyl e en question. s -2. Procege sy3iggamy | a revendi cation lM”"’
en ce que R3 dans |l e conpose (IIl) pr6cite est un radical n6t her ‘6t Ayl &. =
phenyl e, ou p-nb6thyl phenyle. 3. Proced6 suivant la revendication 1,

Car-act eri s#ibge¢esce que |ledit derive reactif au radical carboxyle du conpos6
(ILJ) est eupn diginerengiite iAf diy GRRPOPELPTAGIR pHfasiRSU R bave I deprésemte ahladicalrbenaileaci de,
ou un br ofjflmingaussi le rgdicgtheggyle e questine 6d6 sui vant | a revendi cation 1.

car acterl S6 en ce gue | a r6action de condensatjon du conpos6 Ol) et du
corrpo%e (Iﬁlr%z I’?"%’e’&ate’ﬁ I 52 e@‘?eé %ﬁ%ée G”‘hﬁ SVE p CRTROSY CRTEEE SRt
parmi le t e etdyee BETYE &L AEYPASPPoxy de de SOdI um ou | hydroxyde de

pot assi ymp, (2 uﬁ’rqace%.égrmné cér.sfeeer,e@d'c lvé 1 C‘r?fe?at%f's e que
adite Tegbhl O OIIERSA G Wiy ZEES e §Q3?c§y§

r6al i,s6e e,r;c,?a presence arm ks t6tra uranne l e
di oxanne, e di et hyl f or mam de. 20 6 Pr 006d6 sui vant |a revendication

1, carag! @desR Biark f @WAditAGH 1, Rab@BRé b8 GR ILRANENEAhNsAibh GOMINP& WLl ) et
du conposet §d bdmposs i) FeREMsAISREerSR Wissbrik li@h GEGBBIFRIcidh BRI phmh B LR & Ure
anbi ant e. pdtassidmOIrgaoxyael e/ sodium| du IMGIteREE ®&3dotagdiiml. caracterise en ce que ia
réacts on de condensati on du conpose (1V) et du conpose (V) est realisee en
| a pr es&n®ecétésnivant Gepieadicatiah’ 1 Carahtérisd bro¢esque [ieeliteidadtion deadobdanadtien decadiposé
pot assi umtll leedw eaniroséailh estadalisfdi annp piésente et BoNaaindhpie, patral I¢ Rirhytirpfuemiené ou | a
N- n6t hy| mgiopants. pwle dirgSthylyrpereide sui vant | a revendication 1, caracterise en
ce_due |a r6action de condensation du conpose (I1V) et du conpos6 (V) est
r6al Psel Epctds syivart Bevendication ks 63ANES e P 'aﬁéﬁ rpctipnadeseandeysafien dyjeomposé
di net hyl e, (“) Pt Wé)?’éﬁ??? W’I%‘H&%‘fﬁ’?&f’%ﬁ refAicipgeeant ’P%‘"al'ar’r‘é’f"l’ﬁﬁ“f’%?'ﬁ%t?ﬁ‘%le 30 9.
Procede s acpt even I cat] on 1 ,caract6 |se en ce Ite reaction
de conden t;j‘og? &riur t cﬁtntr erlaauen cg Pnd ar nédgéo (l ) | a
te at ur p se rea en Ia pr; sence cce e chorsr gan((’\h % 63 5 10.
TPy al Ulhad oraragjg Uort i Sl Py putrs bt

D6rive d &ster d un acl 0XOl | he-
poss6dagt roeeoeen.ung rareh@aat.((ns cel?actéage dreel b mréaet.o% c&kdgé%t.oﬁ%u%améosé uel e
R2 1 epr 6sgniLcdibosédflh 68! rsdiselend bitcObut! Qor\raacuhaa éaarbrﬁ N Y6y 8d dB%mreﬁ.pns esente
un radi calrheRbnkdtlyRnbsphdiIdndl ous! dikBihjiRMamRde. r YI €.
30
9. Procédé suivant la revendication 1, caractérisé en ce que ladite réaction de condensation du composé
(IV) et du composé (V) est réalisée depuis la température ambiante jusqu'a une températurs obtenue
sous chauffage.

35 10. Dérivé d'ester d'un acide 3-acyl-2-oxoimidazolidine-4-carboxylique possédant la configuration (S, R) de

la formule
\/
0 CH;——N )
)\ (S)
o T COOR?
C(R)
45 /
(0] \CH—OS()zR
CH,

50
dans laquelle R? représente un radical tert-butyle ou un radical benzyle et R3 représente un radical
alkyle inférieur ou un radical aryle.

55
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EP 0 373 881 Bl Revendications pour |les Et ats contractants s
1. Procede de preparation d' un derive de |l a 2-oxoimdazolidi Eﬂﬂglﬂ“ﬁmﬂiiﬁ“l
actif de la formule: 5 CH3-N I AS) -M1) 10 ,t

(S) o CH NH- - CH- - COOR1 | EP 0'37p 83181

CH3 CH2CH2 dans |l aquelle Rl repr6sente un atone d' hydrogene ou un radical

al kyl e |§(}(’§+dmeau5ne é" 'e%Q_:tatg Féédsssgw g%%e | "on fait reagir un derive

d' ester acl oxol m azo I ne- oxyl i que poss6dant |a
canfi gur1at PR %l prégﬁado@dtxpam & la gB‘xo?‘rmEazg@me optiquement actif de la formule :
(1 If - dans laquelle R2 repr~sente un radical tert-butyle ou un
radlcal benzyle avec un d6r|ve reactif au groupe carboxyle d' un conpos6 de
| " aci de propi oni que possGéJﬁ nfiguration (R), de la fornule: (R
35~~~ e A ég ~~~~~~~~~~~~~~ 3 HOOC- - CH- - - OS02R3

r

Il CH3 40 dans laquelle R3 r ¢ un radical alkyle inferieur ou un
radi cal aryle pour fornmer @ I vé aogester d' un aci de

3- acylo- 2- oxoi m dazol i di ne- 4-car t’oxyl i que possedant la confi- guration (S,
R), de la formule: 45 CHT-N 1 CQS)) (S) (rv) 0 N ~COOR2 50
I"Q(R 0 f CH SO2R s5 7 ca—m—ca—cooa‘ | CH3

15 Cﬂg CH;CHz_'O

. dans laquelle R’ représente un atome d'hydrogéne ou un radical alkyle inférieur,
\ 20 caractérisé en ce que l'on fait réagir un dérivé d'ester de l'acide 2-oxoimidazolidine-4-carboxylique
possédant la configuration (S), de la formule :

ca;—-u
25 1‘3’ (I1)

30 dans laquelle R2 représente un radical tert-butyle ou un radical benzyle,
avec un dérivé réactif au groupe carboxyle d'un composé de {'acide propionique possédant la
configuration (R}, de la formule :

i
f

(R)
3 HOOC—CH—OSO,R’ (I1I)
CH;
U/
40 .
dans laquelle R3 représente un radical alkyle inférieur ou un radical aryle,
pour former un dérivé d'ester d'un acide 3-acyl-2-oxoimidazolidine-4-carboxylique possédant la confi-
guration (S, R), de la formuls :
45
CH;—N
(5) (IV)
50
(R)
o/ N CH~—0S0,; R
55 CH3

dans laquelle R? et R? possédent les mémes significations que celles qui leur ont ét attribuées plus
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v v

dans laquelle R2 et fl 3 possedent |es m-nes S|gn|f|cat|ons qgue celles qui

| eur ont ete attribuees plus 20 cr u 373.881 | “ﬂ"
L M S ; haut, et on fait reagir %50%9 91551“\/) en ques’ ,mumu”m”m'f
gster d' am noaci de possedant |a con |gur fon (S) de la forful®

(S) H2N--CH - COCR4 MV) .11 CH2CH2- dans Iaquelle
R4 representenaf) radical al kyle inferieur ou un radi cal benzyle, pour

faormer un d6r bivd talerésbirastdipost- (Wx &1 GUestRR @ok Uh BiEHUIENMIBESR(BEEdnBla configuration (S)

condd gur ati ond¢ Bforbule S), de la 15 formule: CH3 1N (S)

(VI) 20 N COOR2 / Q(9) (S)
4 0 CH- NH- - C HCOR 25 (S) 1

1H CH CH3 CH2CH2 30 y,ndafslaeelle R2 et R4. (ppssbdent |es nenes

significations que celles quizlour ont 6t g-RKecedement attribubes, et on
elimne ensuite R2 du conpose pr éﬁgea et /fegalgnment, |orsque R4 represente
un radi cal benzyle, on 6ei mne au 4l benzyl e en question. 3s 2.
Proced6 ¥uivant |la revendication 1, caract6r?’s6 en ce que R3 dans |e
conpose (111) pr6ecite est un radical n6t hyl e, ethyl e, ph6ny|e ou

p- n6t hyl ph6nyha¢l§ la%uell fpiégrggen%w ¥ tc Iallkal n?engrrl%b Cr?;adlggll ben?z car acterisé en ce
Que o0t der b il bl AL oA ol S Bl 81, U9 isher
actif avge | € roxysuccinimae, un cC CI e, rorm

(o)
d' aci de. 4 Proced6 sui vant |a revendi caton 1, caracterlse en ce que la

reaction de condensation du conmpos6 (11) et du conpos6 (111) est ro6alis6e
en |l a présence d'un accept eQHyeR¥TT choisi parm l|le t-butylate de
pot assium |' hydroxyde de sodiu oulKBydroxyde de pogwagsi um 45 5. Proced6
suirant da revendi cation 1. cg{ @e que ladite reaction de

dul

condensati on du conpose (I1) conpose (111) est realisee en |la
pr6sence d' un sol vant choi si parm Ie tetrahyg{ofuranne | e di oxanne, ou le

X ; .
di met hyt f or nam de. 4? \\CH——NH CH—COOR
25 |
CH, CH,;CH,
30 dans laquelle R? et R* possident les mémes significations que celles qui leur ont été précédemment
attribuées,

et on élimine ensuite R? du composé précité et €également, lorsque R* represente un radical benzyle,
on élimine aussi le radical benzyle en question.

35 2. Procédé suivant la revendication 1, caractérisé en ce que R® dans le composé (lll) précité est un
radical méthyle, éthyle, phényle, ou p-méthylphényle.

: 3. Procédé suivant la revendication 1, caractérisé en ce que ledit dérivé réactif au radical carboxyle du
-/ composé (Hl) est un ester actif avec le N-hydroxysuccinimide, un chlorure d'acide, ou un bromure
40 d'acide.

4. Procédé suivant la revendication 1, caractérisé en ce que la réaction de condensation du composé (li)
et du composé (lll) est réalisée en la présence d'un accepteur d'acide choisi parmi le t-butylate de
potassium, I'hydroxyde de sodium, ou I'hydroxyde de potassium.

45

5. Procédé suivant Ja revendication 1, caractérisé en ce que ladite réaction de condensation du composé
() et du composé (lll) est réalisée en la présence d'un solvant choisi parmi le tétrahydrofuranne, le
dioxanne, ou le diméthylformamide.

50 6. Procédé suivant Ia revendication 1, caractérisé en ce que ladite réaction de condensation du composé
(1) et du composé (lll) est réalisée sous refroidissement jusqu'a la température ambiante.

7. Procédé suivant la revendication 1, caractérisé en ce que la réaction de condensation du composé (IV)
et du composé (V) est réalisée en la présence d'un accepteur d'acide, choisi parmi le carbonate de
55 potassium, e carbonate de sodium, la triéthylamine, fa tributylamine ou la N-méthyimorpholine.

8. Procédé suivant la revendication 1, caractérisé en ce que la réaction de condensation du composé (IV)
et du composé (V) est réalisée en la présence d'un solvant choisi parmi le sulfoxyde de diméthyle,
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so 6. Proc6de suivant |a revendication 1, caracteris6 en m!mll adite

reacti on de condensati on du conpose (I1) et du corrpose (11 !mmmnla

sous retroidissenent jusqu'a |a tenperature anbiante.
revendi cation 1, caracterise en c&ERR@73 hRhction de condensatl on du ®
conpose (IV) et du conpos6 (V) est realis6e en | a pr6sence d' un accepteur

d' aci de, i car pot assium | e carbonate de
spdizum | a ?Plgxeagtnﬁtﬁ‘fl%nﬁlsghgmam'def)u Bl éaly'f?nmﬁ"é'd%u | a N-nbt hyl m)r phol i ne. 8.

Proc6d6 syi viahkad Qi vwae@sungaénbm ractBiitk 3 LObleSiGuith Peabion W Lo AndabAGh SR oE
condensat i Of'uwi bt &OLHRgeR (| )le\Q réai se Uezé@ @%ﬁ%erf Vi' :ﬁ:@tanté tﬁ%]id » En% tgm:)era%{rg gbr%gnébce

d un soj vantseedphsifagd?ar m | e sul f oxyde
~~~~~~~~~~~~~~~~ 1111111f *MIT~IT 11121172 i EP 0 373 881 Bl | |

S | * hexamet hyl phosphoryi am de ou | e di ndt hyi formam de. 9. Proced6 suivant .
| a revendi cation 1, caractdris6 en ce que |adite rebaction de condensation

du conpos6 (1V) et du conpose (V) est realis6e depuis |la tenperature

anbi antre j usqu% une tenp6rature obtenue sous chauffage. 10 ?5 20 25 30 35

40 45 50 55 22
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