“ DESCRI PTI ON PROCESS FOR PREPARI NG PHARMACOLOG CALLY
ACCEPTABLE SALT OF N-(1(S)- ETHOXYCARBONYL-3- 5

A;“_PHENYLPRCPYL) L- ALANYL- AM NO ACI D TECHNI CAL FI ELD 10
The present invention relates to a p{ ocess for econonmical ly
preparing N-( 1(S)-et hoxycarbony 3
phenyl propyl ) -L-al anyl - am no aci d represented by a fornula (2): [err]

wherein a group: [err] ﬁﬂﬁT anple, a group
represent eéd by a fornula: EFC 10N
-2-

PROCESS FOR PREPARING PHARMACOLOGICALLY
ACCEPTABLE SALT OF N—(1(S)-ETHOXYCARBONYL-3-
5 PHENYLPROPYL)-L-ALANYL-AMINO ACID

TECHNICAL FIELD

10 The present invention relates to a process for
economically preparing N—-(1(S)—ethoxycarbonyl-3-
phenylpropyl)-L—alanyl~amino acid represented by a formula
(2): |
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"ferr] or [err] 5 or a pharmacol ogi cal |l y acceptabl e salt
t her eof . havi ng hi gh quality, in high yield advantageously in a

.. gonmer ci al scal e. - The N (1(S)- et hoxycarbonyl - 3- phenyl propyl ) -
10 L-al anyl-am no aci d (2) and 4he. pharnacol ogically
acceptable salt thereof are very wuseful conpounds as vari ous

anti hypertensive agents, such as N-( 2(S)-

et hoxycar bonyl - 3- phenyll propyl )-L-al anyl -L-proline (enalapril) and its
mal eate (enal apri |l rral ate). 15 BACKGROUND ART
As a met hod fo CaDn+ng t he N( 1(S)- 20

et hoxycar bonyl - 3- pheRyl pfopyl ) - L- al anyl - am ng (2), or t he
phar macol ogi cal | y ptabl e sal tq,. thereof @@ been known a
nmet hod wherein an ( 4(S)-ethoxycarbonyl - —-CO-

3- phenyl prbpyl ) - L-|l_apyl - ani no acid (2) S producech12 starting
froman amno acid represented by a fornula (1): 25
[err] 30 , wherein a group is the

i ned
above, and OF M(M@@MQ&MWMW@%Q@WI rﬁ?’é’byl thECOf l{a'élr:fgﬁ«‘;'ne

[N-car boxyanhy#ighe ¢@alitgsenired Higha ﬁ@@'ﬁi\(&ﬂtageéﬁsly in a commercial
err]

phar nacol o i c8FfY" accept abfBesalt t nB ELOITE oxyciag?)ﬁéxgi-rﬁe-@eéwlgmpy]gor
exanpl e, er - lbamané nowecid (Zyet hodnd the pharnsealogigally

N-(1(S) - Et hoXYEBERoMYe - Ssalt thereof are very wuseful compounds as
various antihypertensive agents, such as N-(1(S)—
ethoxycarbonyl—-3—phenylpropyl)-L-alanyl~L-proline
(enalapril) and its maleate (enalapril maleate).

15
BACKGROUND ART

As a method for obtaining the N-(1(S)-
20 ethoxycarbonyl-3-phenylpropyl)-L-alanyl-amino  acid (2) or
the pharmacologically acceptable salt thereof, there has
been known a method wherein an N—-(1(S)~ethoxycarbonyl-
3—phenylpropyl)-L—alanyl—amino acid (2) is produced
starting from an amino acid represented by a formula (1):

25
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30 , Where1r1 a group: —N—CE-C0 is the same as defined
above, and N—-(1(S)—ethoxycarbonyl~3—-phenylpropyl)~L-
alanine- N~carboxyanhydride represented by a formula (8):
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" phenyl propyl ) -L-al anyl -L-proline or Its mal eat e as 5 described
I n, Japanese Unexam ned Patent Publication No. 48696/ 1987.
_ “*he above-nentioned Japanese Unexam ned Patent Publ i cati on No.
48696/ 1987 descri bes a met hod shown bel ogv
N(1(S)-Et hoxycar bonyl - 3- phenyl propyl) - L2 al ani ne N- 10 carboxyanhydri de
apd 1 to time nolar anount of L-proline are condensed in a
ni xed sol vent st f : n| J.ow
mscibility w aflﬁ eclﬂe\%at? ﬁ}dmm:pol%%l ﬁcc%ﬂtérﬁe et?agt gé o X )

and, t henformed ctheraitam on liqrod@écam e,dectaﬁsex e&edpeeno kppwai nalis

ah react ' Oln) nféthbkﬂrel CO'Fo?f: ni ng ib_‘ﬁélli(r@ e:)howqfi(?}”éthoiycarbonyl t3—
phenyl propyl ) - L-al an ol ne above- nent i one en

publ i cation t’égﬁ'ﬁb%&yll?'% alaﬁyb-hL IP"é’jb‘%er on 9eld 15 m@’fﬁaégned %% a
m xed sol vgnt degetibed ofinvat Ripamedean Unegamiaed Patenent Phblication hiNg
mscibility vmltﬁ:ég??g???such as 20 acetone. 2. The organi c sol vent

havi ng a hi gh W th water such- as acetone is distilled
away from the ab d@n@hﬂvenwntmd onJananesee, Unagamimedic eBatieinth

et hyl ace‘P%”oEica‘ﬁ{HtPhNo'sm 6/‘?98 Enh xﬁétﬁcfw shdwrl OBelow.

mscibility wat er X
phenyl propyl ) 4L- al any Blr &]@-Ethp;g r}y- eéﬁe ﬁ’é%@ﬂﬁtﬂ—alamnﬁn “this

prﬁcedur e%ﬂ tharb@qymmlﬁdnueyerand S 1satwr atled with® molandi amouimitorigfe to
enhance the e Lj
(S)-ethoxycarbo ﬁi@ %QL zﬂ aﬁyl lﬁé roﬁdﬁ%ngosyﬁt(?ﬁngfhl %ter

SO

wat er - sol ub|||an an osgamc kavingcth o1 domonmiseibildbyy avidhed

usi ng an hWHt‘é?S ﬁﬁééic' mwshé at&rﬁnﬁont heﬁrefebsb@ol ’pﬂnt 9i std empyedand, by
concentration bt ai n

phenyl propy! ) the g* arﬂhe chgepe‘aet o§5 Iggpéuc%xycar l2iza<:¥1rbo:13rla‘ced to obtain
N- (1(S) - Elboxgcar reagtio®- phemxtprepy! ¢emtaahmgll - IN-(1(S) methloixyeanboinyl—3-
acetonitrile L S, ded L, G—AGLH: i tah
heati ng at 70?{3”?@ %’ﬁ?dlé Qlah uren#nxé lihe: radu T ﬁ co0 ,egg ﬁt%'ggmwcﬁ?t ain
N-( 1 (S)-et hoPpk gnbonppbbcatmn describes tha hlg reaction _ gield is

phenyl propyl )o‘b‘t@irﬁé@b"ni— ﬁr@mlx@@ @Jle@ﬁ@ systéin of water Mrld an organic

| (S) - Ethoxycar b?\pé/ -3 ﬁae% pr0pyh} alm%s&bd‘lty with water such as

20 acetone.
2. The organic solvent having a high miscibility with
water such as acetone is  distilled away from the
above—mentioned reaction mixture, and replaced with ethyl
acetate which is an organic solvent having a low

25 miscibility with water, and N-(1(S)—ethoxycarbonyl-3—
phenylpropyl)-L—alanyl-L—proline is extracted therewith.
In this procedure, the aqueous layer 1is saturated with
sodium chloride to enhance the extraction efficiency of
N—(1(S)—ethoxycarbonyl—3—phenylpropyl)—L—-alanyl-L—proline

30 having high water—solubility.

3. The extraction solution is dehydrated using
anhydrous sodium sulfate and, then, the solvent is removed
by concentration to obtain N-(1(S)~ethoxycarbonyl—3—
phenylpropyl)-L~alanyl-L-proline.

35 4. N-(1(S)-Ethoxycarbonyl—-3-phenylpropyl)-L—alanyl-L—-
proline and acetonitrile are mixed and to this mixture is
added maleic acid with heating at 70°C and the mixture is
gradually cooled to obtain N-{1(S}—ethoxycarbonyl~3—



proline mal eate is purified by recrystallization from
acetonitrile. 5 However, it was found that nethods in which
. N( 1 (S)-ethoxycarbonyl - 3-phenyl propyl)-L-al anyl -am no acid (2) is
produced from an amno acid (1) gnd_ N-
(1(S)-ethoxycarbonyl - 3- phenyl propyl ) - L-afani ne N-car boxy- anhydri de,
and then converted to a phar macol ogically 10 acceptable salt

t her _eof . [ ncbﬁ%hg?%rc%ﬂ’ﬁ 'ﬂﬂélgﬁﬁliﬁé‘tdmg mél% te. t he above- nenti oned

publ i cation, production

by- product s, 5«\,h| ch cause§I =-(1(r Eﬁb@&ﬁ@%ﬁ@}@’ﬂ 3\‘Pb¢-‘@}’]@r0§i§f3‘ ‘@tll%nylﬂu' a

di ket opi per azigiline demadléite/e 1H§Pr eparIresd by l?yforr*”éék'?siaﬁhza@i%r{ er rﬂ*om
20 25 vvhere.l n..a group: [err] same as defined

above, an acefRMUErHe. carpoxy- 3- pheny! pr opyl) L aI anyl - am no aci d
(hereinaft&, also rdloawewst, tdt awas" cfolneky thixy i watthors 164) Which

Wher e n . gr 23‘}5?1 o8 Fﬁiﬂﬁﬁé&{@% 3-phemiprgpy alapyl-eniflb]  Sdcid

5 (2) is produced from an amino acid (1) and N-
(1(S)—ethoxycarbonyl-3-phenylpropyl)-L—alanine- N-carboxy—
anhydride, and then <converted to a pharmacologically

10 acceptable salt thereof, including the method described in
the above~mentioned publication, potentially include
problems of ©production of Dby-products, .which causes
disadvantages in yield and <quality, a diketopiperazine
derivative represented by a formula (3):

15
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25 , wherein a group: _N-CE-C0- S the same as defined
above, an N-(1(S)~carboxy—3—phenylpropyl)~L—-alanyl—amino
acid (hereinafter, also referred to as “carboxy derivative
(4)”) represented by a formula (4):
30 :
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, wherein a group: —ll\‘——(llﬂ- CO- is the same as defined



’ ébove, and N-( 1(S)-ethoxycarbonyl -3-phenyl propyl ) - L- al ani ne

represented by a formula (5): [err] 5
.n particular, in the production in a commercial scale 10 requiring

| onger operation tinme, producti_on f a by- product -

di ket opi per azi ne derivative (3) ﬁécones remarkable, leading to

unexpected reduction in the yield of a desired conpound.

EEE?L?;; me){ ﬁoxé@ar%’g%yrro phenyl H?B ?W?_Xy%%bﬁgiiy@her{ﬁ%}mp@o%uced

the renoval 8lanine reprasengedpbyiiifors ﬁt%@mely difficult and causes
load in purification. Mor eover, the met hod

described in Japanese Unexani ned Patent Publication No. 48696/ 1987 -
has problems 20 ‘of conplicated processes €lgh as use of a |arge anount of
an extrachion solvent, use various Hinds of solvents,
repl acenent of a react i on @L\CHQCH, W]NHGHC@OH ext rac&%f sol vent

and saturation of an aque layer | with an ganic salt, and
probl ens of consunption of longer 2600@fl.G8s enl argenent of the

apparatus, increase in cost, and the |like, due to such conpllcated
processes. As desc | bed oye, 1t is orta to
develop a InnpparticWamogin ghe Qx ©n | yin 7 ep‘éﬁmﬁ’&rm NS¢ e

1( S) - et hog9carbquiting- phdowgpr opyloperatiomy! -dime)o  madhcsibn ( 2) of or aa

h | ogi b f hjgh

P an 'y el a'i n By LupRBFErLy UfkgtdBiberdifiece! defifiltfye . "UB", 1o Fechihe

i nvention is remarkablee leadingexteentingxpeeiade medueticor lﬁcoﬂibm cé(léﬂsi
prepari ng an of A\Hdebin%d etcl&%eﬁﬁ{doonyiﬁu@ﬂféiﬂmﬂ r Open - LoyHstoducts] na

acid 35 r racal ogi ca accepta |t .t'her eqf h |ng
hi gh qual | ty ﬁﬂfnﬂo’ﬁgh ;Ff ryatiye, coM?erm @{Pgscalq\é %Sf oxycaxgl%ny

productiodb ghenylpwopylpyLpaladine s, (5), di &t opprmheeidie the deemwvesl veof
(3), carboxyihederidhbdinds (45 &demdy(1&FFicult and causes load in

purification.

Moreover, the method described in Japanese

Unexamined Patent Publication No. 48696/1987 has problems

20 of complicated processes such as use of a large amount of
an extraction solvent, use of various kinds of solvents,
replacement of a reaction solvent with an extraction
solvent and saturation of an aqueous layer with an
inorganic salt, and problems of consumption of longer

25 time, enlargement of the apparatus, increase in cost, and
the like, due to such complicated processes.

As described above, it is very important to
develop a simple method for economically = preparing
N-(1(S)—ethoxycarbonyl~3—phenylpropyl)-~L-alanyl-amino acid

30 (2) or a pharmacologically acceptable salt thereof having
high quality with high yield in a commercial scale.

An object of the present invention is to provide
an extremely simple method for economically preparing an
N~(1(S)—ethoxycarbonyl—3—phenylpropyl)-L-alanyl-amino acid

35 (2) and a pharmacologically acceptable salt thereof having
high quality with high yield in a commercial scale whereby
the production of the by~products, diketopiperazine
derivative  (3), carboxy  derivative (4) and N-(1(S)-



) -“6- et hoxycar bonyl - 3- phenyl propyl ) - L- al ani ne (5), S

suppr essed. An object of the present invention is, in
_particular, to provide an extrenely sinple nmethod for 5

econonmical ly prepari ng N (6I (.S) - et hoxycar bonyl - 3-

phenyl propyl ) - L-al anyl - L-proline and its mal eate  havi ng hi gh

guality with high yield in a coomercial scale, which nmet hod sol ves the

above- nention -2 has bee ound t hat t:he

production of 8%“‘?%‘ HEEgylp‘?’o ?ylprgpyg)t og{%ertgm ne d35§vat ive (3)1€ can

be suppre§§§§r©§8 rrying out in the presence of water, a serl es

of ~ operations  for A@f‘)d ofan theN‘(pr%&t invention is

et hoxycar bonyl - 3- ph | pr.o anyl -am n 2 fr
am noy aC|dy p“g‘h‘y P p %@Vlgﬁhoyﬁbar%rr m§¥5 sunple( %nethod gnr
3hphenyl lor spybkohami@jly\e N car bpxamhngrl de ancN—(fl()S)ﬁethoxgrcarbonyl—?,-

ar macol ogi c e an regson
Br ot ecti ong %h?éy f‘ﬁfqpﬁﬂﬂﬂ:ﬁ%@% ’Iz gﬁr ogﬁrie dagg [ on%g nif’ﬂem‘sﬁol vj?arvdﬁg as
a protic sblighntquality advdithi ohlghtcylehinem a dehymemcualn sealppr adsichg
effect whichy et‘l’%ﬁeéolfé“sg%ﬁb' ﬁbb\ye'zlﬁenﬁ%éﬂs ?éb d also by selecting

the condition uce

reaction system %hrSt maitnt gﬁﬁegbgfé“ a?ﬁ‘égﬁjc "sl'éﬂtt tge PTOJUCUOH of
Furt her itl()hathéeerbi‘qwtiﬂudtat dikdtopif&)azine derivative (3) can be

th b | 2
Cow 2ont ent SPORPGIEA DISbLcartudel bitalifle the ' Bresenge (4 - %&?99V' L
derivative (8griesand OfN- ( I((I&t‘aéitqf@xycaf@bnyl producing  an
3-phenyl propybihbxﬁbm&m%é% Béﬂ¥ oRFIHIadaky1-adiihyg NI amaut '(2

presence wat er under ecl

tion 0
production of TOMhe 2R ( 1?@5‘“ t hoﬁ?@ar bgig —(']?é -e%?loxycarhbonyl—
3- phenyl pa&py Brphenydpsopyirbealaacthet N-(ck)rbbxgmmhydndun nand acifdrming ( lh

and N- (1( Sbh%}ﬂ%ﬁf@élgﬂﬂi}' - 2edl) i hn ePLaf! L%@lﬁi tbé’unﬁea§%t

N- car boxyanhydride
N-(1(S)- sheoxy caobeetions- preéf@qtpro )mL & wa‘raﬁnno reagfiian (2jay and
35 I?t pgganggelmlgﬁl Lyﬁ?ﬁcaﬁf)t dtleclzza@olv?ﬂé'l@;]eﬁl haddﬁﬂonhlgib the
g??rpl eyprocesg E‘;’%%Bfmfh. n&uppggﬁﬁ%‘ge ﬁch ned ﬁgqrhodgsenh\élly
20 possesses, and also by selecting the cond1t1on that the
N—-carbamic acid produced in the reaction system is
maintained as a basic salt.
Further it has been found that an N—(1(S)-
ethoxycarbonyl-3—-phenylpropyl)-L—alanyl-amino acid (2)
25 having a low content of a ‘diketopiperazine derivative (3),
a carboxy derivative (4) and N-(1(S)—ethoxycarbonyl-
3-phenylpropyl)-L-alanine (5) can be obtained by carrying
out, in the presence of water under specific reaction
conditions, the production of the N—(1(S)-ethoxycarbonyl—
30 3-phenylpropyl)-L—-alanyl-amino acid (2) from an amino acid
(1) and - N-(1(S)~ethoxycarbonyl-3-phenylpropyl)~L—-alanine-
N-carboxyanhydride. |
Further it has been found that an N-(1(S)-
ethoxycarbonyl-3—phenylpropyl)~L-alanyl-amino acid (2) and
35 a pharmacologically acceptable salt thereof having high
quality can be prepared with high vyield according to an
extremely simple process by combining the above—mentioned
two methods.
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C-T7- Furthernore, it has been found that N (1(S)-
et_.hoxycar bonyl - 3- phenyl propyl ) -L-al anyl -L-proline can be separ at ed
_extremely si mply and efficiently, wi t hout saturation of an
agueous phase with an inorganic salt and,5 w thout use of a |arge anount of
extraction solvent, by - carrying out 7 extraction and separation
operations under specific tenperature condi ti on, especially

having 'high et er SRRERRFHERE oI, CHRSC eBhOP 8@%1.‘ ! geRts)ne
extraction an(tthemarbmwbﬁalﬁlmropyl)-L-alanyl—L—prohne DI SCEISURE &
THE | NVENTI ON ese %ﬁyentéﬂa re'e?ﬁ%ferhﬁr (vﬁh(?ut

process for preparl n%da ﬁar macoB)(r) acce bl e
N-( 1(S) - et hoSASHFBLRM - pra@nyaw@ma)p ngM- dRPKgani¢ gsalt and
represent ed; bMNﬁH(ﬁft”Uhée(zdf a201arge amount of extractlo[ner%lvent Ay
wherein a grou é 11 i alp ted mth
group consi St,q%grmn 3p0ut extrac 1on an separatlon operatuP%?r]un er
- - specific temperature condition, especially for the
N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanyl-L-proline
having high water—solubility which requires complicated
10 extraction and separation operations.

DISCLOSURE OF THE INVENTION

15 The present invention relates to
(1) a process for preparing a pharmacologically acceptable
salt of N—-(1(S)—ethoxycarbonyl-3—phenylpropyl)-L-

alanyl—-amino acid represented by a formula (2):

20

o ry
©)-CH: CBs CHNACHCO—H—CB—C0—0F (2)
COOCH2CH,
25 - R pe ,
, Wherein a group: - _ﬁ_éﬁ_ C0- is a group selected

from the group consisting of
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T err] and [err] 10 whi ch conpri ses condensi ng an
am no acid represented by a formula (1):

~ferr] wherein a group: J[err] is the same as defined 20
above, and N-(1(S)-et hoxycar bg@yl;B- phenyl propyl ) - L- al ani ne
N- car boxyanhydri de represented by a fornula (8): '

[err] under basic condition, decarboxylating a produced carbamc

acid derivative undefy pegween neutral and acidic caondigion 30 to obtain
an N-( 1(S)-et hoxycgr bo nQ ph@rﬁl propyl Nﬁanyl -amino acid
(2), and formng a phay @] ogycal ly ppt ahl e salt thereof,
wherein the product®&ng & a dte 5Zi K

Y- pro O di ket oprper e® — ,derivative
represented by a fornula (3): - 9-
“1C0O—

[err] |
~
S and E:I:>*N\\
K/S , 'CHZ—CO—
10

5 N
, which comprises condensing an amino acid represented by
a formula (1):

-

R'l R8
[ |
15 B~ CA- C0- 0 (1)
Rt R®
, wherein a group: —N~C8-c0- is the same as defined
20 above, and N—-(1(S)—ethoxycarbonyl—-3—phenylpropyl)-L-
alanine- N—carboxyanhydride represented by a formula (8):
P
/C H-CO
95 <:>FCH2CH2CHN l (8)
| Nco-0

COOCH,CHg4

under basic condition, decarboxylating a produced carbamic

acid derivative under between neutral and acidic condition
30 to obtain an N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-

alanyl-amino acid (2), and forming a pharmacologically

acceptable salt thereof, : .

wherein the production of a by-product diketopiperazine

derivative represented by a formula (3):



10 , wherein a group: [err] Is the sanme as defined above, is
suppressed by carrying out in an aqueous |iquid a series of
.operations fromthe reaction to formation of the pharmacol ogically
acceptable salt or a series of 15 perations from the reaction
to i solation of the phar macol ogi tal |y acceptabl e salt, (2) the
process of the above (1) wherein, in the reaction of producing t he
N-( 1(S)-ethoxycarbonyl - 3- phenyl propyl) - L-al anyl -ami no acid (2), the
condensation is carried out 20 by gr ally addi ng at | east
one of N- (1 (S)-ethoxycarbonyl E@henylpropyl) L- al ani ne
N- car boxy- anhydri de 2;b% pH.Ad] g,Agent to(gh aqueous
| i quid containing the am fla ? B |f ce&sary, N- (1
(S) - et hoxycar bonyl - 3- phenyT propyl ) - -ala&Qn N- car boxy- 25 anhydride wth
the pH of5 the aqueous |iquid I ntai negse within a range of from?9
to 12, and then decarboxyl ati on Is carried out to obtain the
N (1(S)-ethoxycarbonyl - 3- phenyllpropyl ) -L-al anyl -am no acid (2) having
a | ow cont ent of a di ket opi per aflde&l.885i vati ve represented by a fornula
30 (3): [err]

- 10- wherein a group: [err] Is the sanme -as defined

10 , wherein a group: —N—CH-C0- is the same as defined

above, is suppressed by carrying out in an aqueous liquid
a series of operations from the reaction to formation
of the pharmacologically acceptable salt or a series of

15 operations from the reaction to isolation of the
pharmacologically acceptable salt,

(2) the process of the above (1) wherein, in the reaction
of producing the N-(1(S)—ethoxycarbonyl-3—phenylpropyl)-
L-alanyl-amino acid (2), the condensation 1is carried out

20 by gradually adding at least one of N-
(1(S)—ethoxycarbonyl—3—phenylpropyl)—L-alanine- N-carboxy—
anhydride and a- basic pH adjusting agent to an aqueous
liquid containing the amino acid (1) and, if necessary, N-
(1(S)—ethoxycarbonyl—3—phenylpropyl)~L~alanine- N-carboxy—

25 anhydride with the pH of the aqueous liquid maintained
within a range of from 9 to 12, and then decarboxylation
is carried out to obtain the N-(1(S)~ethoxycarbonyl~3~
phenylpropyl)-L-alanyl-amino acid (2) having a low content
of a diketopiperazine derivative represented by a formula

30 (3):
?Hs
=GO\
cH, CHa CE—N N—R? (3)
35 @ T N co- ?H/ |
R® |

COOCH.CH,



above, an
represepted b
~wherein a gro
N( 1(S)-etho
formula (5):
process of th
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hour, (4)

2 nol ar equiv
N-(1(S) - et hox
(5) the proce
producing 5t
L-al anyl -am n
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of the amn
based on
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10
15

20

25

30

35

N- (1(S) - car boxy- 3- phenyl propyl ) - L- al anyl - ami no 5 acid
y a formula (4): [err]

up: [err] is the sane as defined 15 above, and

xycar bonyl - 3- phenyl pr OPBL')'llO' _ alanine represented by a
: [err] (3) the
e above (2) wherein at |east one of t he N( 1
bonyl - 3- phenyl propyl ) - L aI anine. N- 25 carboxyanhydri de
adj usting agent i sk gradual | y added over at |east 1/

and
4

 t WheBett & Lrempt he abﬁméﬂ_((;@_ (2)isor the) \@esrei nasit deflneldeast

alents of the amno acid (1) is used based

T RIS

eid MeprbeEhted Hox v fobata -@)phenyl propyl ) -

o acid (2), the reaction is started by addi ng

xycar bonyl -3 -phenyl propyl )-L- 35 al ani ne. N-carboxyanhydr
us liquid containing (g§,atpRtiggast 2 nolar equivalents
o acid (1 constityting| | a basi c sal t
N (O CHRORVACAC Doy G- (02081 pr opy! ) - L- al ani ne.

1 (4)

Co0B

Rl Rz
, wherein a group: —N—CB-Co- is the same as defined
above, and N-(1(S)—ethoxycarbonyl—3-phenylpropyl)-L-

alanine represented by a formula (5):

C

@cﬂz CE, cmmcncoon 5)

COOCH CH,

(3) the process of the above (2) wherein at least one of
the N-(1({S)—ethoxycarbonyl-3—phenylpropyl)-L-alanine- N-
carboxyanhydride and basic pH  adjusting  agent is
gradually added over at least 1/4 hour,

(4) the process of the above (1), (2) or (3) wherein at
least 2 molar Qquivalents of the amino acid (1) is wused
based on N-(1(S)—ethoxycarbonyl—-3-phenylpropyl)-L-
alanine- N—carboxyanhydride,

(5) the process of the above (1) wherein, in the reaction
of producing the N—(1(S)'-ethoxycarbonyl—3-phenylpropyl)-
L~-alanyl-amino acid (2), the reaction 1is started by
adding N—-(1(S)—~ethoxycarbonyl-3—~phenylpropyl)-L-
alanine- N—carboxyanhjrdride to an aqueous liquid containing
at least 2 molar equivalents of the amino acid (1)
constituting a basic salt based on N-
(1(S)—ethoxycarbonyl-3—phenylpropyl)~L-alanine- N-carboxy—

i de



“anhydride, and after the pH of the aqueous |iquid reaches a range of
from9 to 12 a basic pH adjusting agent is gradual |y added to the
-aqueous liquid to carry out the condensation with the pH maintained
within a range of from 5 9 to 12, and tltien_decarboxyl ation is carried out
to obtain t he
N-(1(S)-ethoxycarbonyl - 3- phenyl propyl ) -L-al anyl -am no acid (2) having
a low cont a hkets0pi p Zi [ i r en a
formla (3): S%yd?ide, afid Bl PRHR7' P] o, rﬁ‘?é \éﬁhe&ﬁg ﬁ?«ilﬁﬁ mﬁ%&éﬂ%ﬁ .
gr oup: [errp range twfe frome 9 ago dbZiedbasic pHabadjisting amgent is
N (1(S) - carboytadufilyny haaeny! do L tHeANiquBlaC liquidtCith [ RBFAPCURT Rhed
formula (4): ) ) . lerr ... 30 -, erflga
group: [ err pondensatippe WithhethespHygna 1ned Witlife 2 ranggnp@f from N
1(S) - et hoxgcagbory! 13; pheity | thepy dechrboxylagioani it camiedenied fy abfghmul a
(5): the N—(1(S)—ethoxycarb()n}]flz'3-pheny1propy1)—L—alanyl—amino
acid (2) having a low <content of a diketopiperazine
derivative represented by a formula (3):

10 : B,
CH“CU\
(O)-tns ¢, i k- (3)
\co—fn o
. [,
15
CO0CH,CH,
Rl Rz .

, wherein a group: —ll{—('IH—CO— is the same as defined
20 '

above, an N-(1(S)—carboxy-3~-phenylpropyl)-L-alanyl-amino

acid represented by a formula (4):

mory
25 :
(OB o8 CANECHCO—Y—CH—C0~ 08 "
C00H :
Rl R2
30 , wherein a group: —IEI—(IJH—CO— is the same as defined
above, and N-(1(S)—ethoxycarbonyl~3-phenylpropyl)-L-

alanine represented by a formula (5):



“[err] 5 (6) the process of the above (2) or (5) wherein the pH of

the aqueous liquid having a pH of from9 to 12 is mai ntained wwthin a.
_+ange of pH 10.5 1.0, (7) the process of the above (1), (2), (3),
(4), (5) or 10 (6) wherein the aqu s_Jliquid conprises an organic
sol vent and water in a weight ratio of from 96:4 to 0: 100, (8) the
process of the above (7) wherein the organlc sol vent is an organic
sol vent having a low mscibility W th ter, 15 (9) the process of
the above (7) or (8) wherein the ganlc solvent is at |east one
menber selected fromthe ’ «up con5|sﬂ|n a halogenated
hydrocarbon, a fatty - a {flerCH Hﬂi‘tﬁb‘&%ﬂand an 855} (10) the
process of the above (2), (7) (8) or

3), (4) (6),
(9) wherein, in the condensati on @QQQH(EES of t he am no acid
(1) and 5 N-( l(S) et hoxycar bonyl - ~ phenyl propyl) - L-al ani ne.

gt tating posdp) ofbs Thaceps”df fhel %m% ! Halyy where n;gf' i Bito ot
(0]

one of the d:h@veaq(tmpust ol1q(uld) havingherai rpHt hef | twi cH | yis

acceptabl e sghi; +

(S)-et hoxycar bg f/]l gw%en} 1n ?Xil-a H Igriﬁ L9, amg 453 Ls forned
in a nmedium céﬁgr |1'sl‘|l¢lg H@C@ﬁ@an@ e\/eﬁ d vidder Bk a(ddi ghe) r &t o
of from 9a:4 t(6)0: kfReréinch B nMadueous hqmdnt acomprises thgh  organic

card v (1 spdo warEdf 1 SR, K U (kL R,

- (2) bei ng (§épatheedpt‘00¢ﬁ% actthen mibgver e tewhermm edbei oprganicy

transferring solvél‘i't3 1s aﬂ\"(oﬂéaﬁlcet @61‘0"&% b%‘é/\}m ¥ low mlsc1b1111:y
phenyl propyl ) - L—g an am no acid (2) 1nto her one phase

a two-phase &onprising water and an organi ¢ sol vent haV| ng
a | ow m sdi%oi I(9)y t\heh pabeess of (the wbevepr (Cesor of(8)t hwherbive thel) ,

(2), (3, (Qrgan(lé) 'solvent is at least one member selected from the
group consisting of a halogenated hydrocarbon, a fatty
acid ester, a ketone and an ether,

(10) the process of the above (2), (3), (4), (5), (6),
20 (7), (8 or (9) wherein, in the condensation reaction of
the  amino acid (1) and N—(1(S)—ethoxycarbonyl-3—

phenylpropyl)-L—alanine- N-carboxyanhydride, stirring and
mixing are carried out at an agitating power of at least
0.1 kW/ms3,

25 (11) the process of any one of the above (1) to (10)
wherein the pharmacologically acceptable salt of the
N—-(1(S)—ethoxycarbonyl-3-phenylpropyl)~L-alanyl-amino acid
(2) is formed in a medium comprising an organic solvent
and water in a weight ratio of from 96:4 to 0:100 which

30  medium contains the N-(1(S)~ethoxycarbonyl-3-
phenylpropyl)—-L-alanyl-amino acid (2), - said N-(1(S)-
ethoxycarbonyl-3~phenylpropyl)-L—-alanyl-amino acid (2)
being separated from a reaction mixture after the reaction
by transferring the N-(1(S)—ethoxycarbonyl—-3—

35 phenylpropyl)-L-alanyl-amino acid (2) into either one
phase in a two—phase medium comprising water and an
organic solvent having a low miscibility with water,

(12) the process of the above (1), (2), (3), (4), (5),



T - 13 - (6) or (7) wherein, in the operations of producing the N (
1(.S) - et hoxycar bonyl - 3- phenyl propyl) L- al anyl -am no acid (2) and
_=form ng t he pharmacol ogically acceptable salt t hereof, the
series of operations from the reactll?)on to5 formation of the
pharmacol ogi cal |y acceptable salt or "“the series of operations from
the reaction to isolation of the pharmacol ogl cally acceptable salt
s carried a us;hi Iy on f tagter,
(13) the prggiessdrn (7) Wh%%ﬁp g%ﬁtﬂ%ﬁ@ g‘ Bc O? ?h?élu glg.\j\heﬁgl n
the anino ac M(WS))"E@OEY%@@QTWA' nﬁhﬁhﬁlﬂfﬁ)@é{ éd' a.nyl-ammo

N (1(S) - N hox 87" begid - SfopmiE pr e ) - piakapdbicuialy  &eptable (za;alt

S fhoxgﬁar bog¥ -3-p enygp E%/)P)ﬁ L- aI anyl - 1E)ro I ne,
(14) the proc greAt, ¢ hah&hoSETIeE3) QhheOBERa 98 the. pkgagtion; &Py
conpri si ng5s wﬁbematwml ofn thegapharmsoblogitally #coeptgble aalt loaw the
mscibility (D) - : : .

et hoxycarbonyﬁ?%i- phenyl pr(}%ﬁq_sle\lll-afnyﬁ the rr']eeactl(?n to i'%solatlon ?f
transferred i the r@)@g@g@@l lyentagsenta ll@y ﬁé’ar aig ngcarriedhe oufio- ghase
liquid at tenpgr ﬁhﬁé@u@fh@ﬁld RRSEnHRIIST "cbﬁ‘siyt1ﬁ§ &0 witegnsferred into the

wat er hase aratln t t wo- pha lLi qui d at a, tenpera e of

| ess thgn 20[ é?g Ct pgﬁ&gsst h‘? A ar f?ﬁ‘@gl 8€| ey i gggﬁepgabl SQI%

t hereof il6 whémaurecthe namihe awidan{l) ol ILeprohhaseand)r thee proghmeed
hase and age 1) Q of the bove

F13) or (14) %éig@%@@ﬁﬁﬁ&farﬂoﬁﬁjl 3 ghFﬁgllpgg’ﬂ’?ﬁ) Lh%langl %.ﬁﬁﬁo al_t t%eraeo:‘/

is maleic 83 t thN‘ééf )-ethogye3rhasnylps opbggyl@ropﬁ8~ab@b@x T5)

wherei n steps U—@irohne for m ng and crystallizing the salt are carried

out in an 30 S uid essentjally con5| f water_ i.n_ which
an i norgarﬂ%l sal%lj gpg‘?sbs 0 hﬁ f)ltcéé} Wﬁ?relflhe usipgye
(13), (14p, tMB-)phase lli;ﬁ)d compmseng WIaéer raa:tcbl an aorganical solvemtr eof

is forned uaI I add| gue liq cont -
N(1(S)- 35 g%égox%car bon hen %rcéﬁﬂ t)}-,:ak alg‘ggl;’/ll L- ?)yragﬁ Mi@
aqueous | i qui €tRERYERTROTY nﬁ]‘ﬁ Y@P Q}Yﬁe PEPB@@SS of the abo‘!@e

(15), (16) or trargferredei into tﬂia:e orantc feulvehpr npidse asy  Sepaiatingzi ng
the salt ar %he two—phase liquid at temparature of at least 20°C or is

20 transferred into the water phase by separating the
two—phase liquid at a temperature of less than 20T,
and the pharmacologically acceptable salt thereof s
formed in the organic solvent phase or the water phase
and, if necessary, isolated,

25 (15) the process of the above (13) or (14) wherein the
pharmacologically acceptable salt thereof is maleic acid
salt thereof, _ |
(16) the process of the above (15) wherein steps for
forming and crystallizing the salt are carried out in an

30 aqueous liquid essentially consisting of water in which an
inorganic salt coexists, .
(17) the process of the above (13), (14), (15) or (16)
wherein ~ the maleic acid salt thereof 1is formed by
gradually adding an aqueous liquid containing N—(1(S)-

35 ethoxycarbonyl-3—-phenylpropyl)-L—-alanyl-L-proline to an
aqueous liquid containing maleic acid,

(18) the process of the above (15), (16) or (17) wherein
the steps for forming and crystallizing the salt are



- 14 - carried out at from40 to 70 [err]C, (19) the process of
any one.of the above (1) to (18) wherein at | east an equi nol ar anount
0f water exists based on a pr oduced N (

I(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- 5 al anyl-amno acid (2), in
the series of operatlons from Tt feaction of producing the
N-( 1(S)-ethoxycarbonyl - phenyl propyl)-L-alanyl-amno acid (2) to

f: t f th I | ] t abl | t th
sories of CiFisd oty Eﬁf‘) oA6 %20 ol fon” to isolation
the 10 phar mg&8) ogtleml Iprowesspt abl earsal tone of(zﬂ)e ai)ovepr()b)esio (tﬁ)
reparing Ny ine 04688 DY squimoldr PRARMIARY OB Walrep! Bilded %As%g

mal eat e Ni C st eps
crystallizingom a sarpr.roducad A ( 1(S)a@tula@mcarbqnyéuiﬁuphenyﬂ@rpav

N (1(S)- 1% clbeyas(ineny i fzyy' PEPPYEHe L-gHrdey | tf dieragions _from and
maleic acid are ca[rle ueo quli tlaIIy
consi sting ofthéatkgaction @ér r i 4P Uc%’ﬁlg i the h "(1( o%‘éhfgftYéﬁE ongf—

i norgani ¢ salghergAgt@pyl)aL-alaryi+amid tamd (Z9 [&rlfermatton (239 t’&}ﬁa
process of the above 20 3#& rein th ocesgql s Cal’ﬁl ed qut. using 2
reaction m xt cti dr6Pte or e series

N-(1(S)- et hoxylmrrabrwis 3 rfhrenyl prt&;ﬁyl ) -Nieagt¥omy | - lbopr oliBolation  (@2) the
process  fipor o £R264 Rﬁll ngfipl ogical ly accept able salt

c
o T R a? LS
, wherein a grdtghenylptepyl)-L-alanyl-Laprglingp  maleate sel egherein35 fram
the group con%r% cel§ In which steps for forming and crystallizing a
salt in an aqueous liquid containing N-(1(S)-
15 ethoxycarbonyl—-3—phenylpropyl)—L—alanyl-L~proline and
maleic acid are carried out in an aqueous liquid
essentially consisting of water, is carried out .in the
coexistence of an inorganic salt and/or at from 40 to
70 C, |
20 (21) the process of the above (20) wherein the process is
carried out wusing a reaction mixture after production of
N~(1(S)—ethoxycarbonyl—3—phenylpropyl)~L—-alanyl-L-proline,
(22) a process for preparing a pharmacologically
acceptable salt of N—-(1(S)—ethoxycarbonyl-3-phenylpropyl)—
25 L-alanyl~amino acid represented by a formula (2):

-y
| (©)- €A Ol CRNECHCO—N—CH—C0— 0B 2)
30 CO0CH:CH,
Rl RB
, wherein a group: -I:I.—.(IJH-CO- is a group selected

35 from the group consisting of



T - 15 - Jerr] 20 which conprises forming a

phar macol ogically acceptable sal t of N( 1

=( S) - et hoxycar bonyl - 3- phenyl propyl )-L-al anyl - am no aci d from
an N-( 1(.S) - et hoxycar bonyl - ph?Ehyl propyl)-L-alanyl-amno acid
(2) cont ai ned in a 25 react I on xture after producti on of
t he N-(1(S)- et hoxycar bonyl - 3- phenyl propyl ) -L-al anyl -am no., acid
(2) and, if necessary, i solatin the phar macol ogi cal | y
acceptabl e salt, ither ein the pr odugt %{gi

i on hy - pr Qduct
di ket opi per azi ne 3@@@/@ Lve re%r ESf mb)()a-for - . [)err]

5 | , | CH3

q[ﬂCO_

| |

| ! |

7% (Lm0 @
CH, ' '

10 CHg

CH3O %CO—- , @:\)@Co_ ’
!

15
~
L\/S CH, ~CO-
20
, which comprises forming a pharmacologically acceptable
salt of N—-(1(S)—ethoxycarbonyl—3-phenylpropyl)-L—-alanyl-
amino acid from an N-(1(S)—ethoxycarbonyl-3-

phenylpropyl)-L—-alanyl~amino acid (2) contained in a
25 reaction mixture after production of the N—-(1(S)-

ethoxycarbonyl-3—phenylpropyl)—L-alanyl—ammo acid (2)

and, if necessary, isolating the pharmacologically

acceptable salt,

wherein the production of a byproduct .diketopiperazine
30 derivative represented by a formula (3):

?Hs

cn—co\
CH, CH, CE—N —p (3)
35 @ T N\oe- (IIR/

COOCH.CH



- 16 - wherein a group: [err] Is the sane as defined
abaove, i,s suppressed by carrying out an operation in a 5 medium
cconprising an organic solvent and water in which t he proportion

of water is higher than a weight ratio t he organi c sol vent/water of
9 6/4, (23) the process of th above (22) wherein the
pharmacol ogi cal |y -acceptable salt is formed in the organic 10

solvent phase in which water coexists and which is obtalned by
extracting or washing the reaction R ure cont ai ni ng

N- (1('S) - et hoxycavteneyn -3-grauy| propyl yg-(0- L- dSanytheani same aaBd defirmd
and, | f necessary, t he pharnacologlcally accept abl e salt thereof
S |solated, 1 (24), the proce of the . above (22) or (23) wherein
at  |east #APOY&i nif aSURREERSE WAt GATEXIRG s Fiksedon OpREAtion N a

1(S)-et hOX}Biarrhédi»dm3 cdmpﬁbhﬁg)mdﬁ brghﬁm" s8lveit andacwater 1162)whidh

the operatio

| at
phar macol ogi c%i}ey proﬁ%’é@ﬁpab?ta W“E‘SY t lsngﬁcg;}? aré{han a I‘%glg%tl nga’uo te
N- (1(S) - et hoxytdw wmcs q@vmyt/pvaimrl pfL9&shnyl - ami no acid (2),

25) th 2 23 i
(1(83 et ﬁogglg;(rﬁo gﬁ%hgn Gess”): 9f-al)tar%ﬁé( ?kbx\gher@ggy dlei > thé\l_(
5

N-( 1(S)-etho Iﬁ%ﬁglpgg: enﬂcﬁ?‘% le_|salys 1y afe;vmeé pi%nﬂke Orga(%)
the procedp sHlvehbe p&iaeée 1ﬁ22)wh1dh23)waté£4) coexist625)and  whédlei nig he
rocess of ¢ rbtaififgcPbo, Bxtidsing 59 (N Sokping SEhE, 22%’5%811& tkbpre,o°
Ior 7180{ m n]gC mtéa;t%%)@ allizthg the dl S)—ethoesrye:tanbmmﬂea-o naipriapy) 20
0 err - amfho pr%ﬁ?S a?x’i‘d’ara 19 necessary, the
by Separ at | npharmadglogically aqsgg%ﬁr O%Fh%mg 15 153Rt88 and an o gani ¢
sol vent halg nq%l)l Obhempmdnésmyjfvmtl‘ke abowet e(22) worch(23) madhersin  at
cont ai ns (1eh68) - hc@&(ﬁﬁfo‘i’&nylmnourbtog’ JEneRsBr opliked- ALARY! - b phd Ne.

at a terrperature of
N (1(S) - et hoxyl¥arld Smtlwgff@ﬁppwb 31phenylpropyl)-L-alanyl-amino acid
(2) in the operations of forming and, if neccessary,
isolating the pharmacologically acceptable salt - of
20 N-(1(S)—ethoxycarbonyl-3—phenylpropyl)—L—alanyl-amino acid
- (2),
(25) the process of the above (22), (23) or (24) wherein
the N-(1({S)—ethoxycarbonyl—-3-phenylpropyl)-L-alanyl—amino
acid (2) is N-(1(S)—ethoxycarbonyl—3—phenylpropyl)-L-
25 alanyl-L-proline,
(26) the process of the above (22), (23), (24) or (25)
wherein the pharmacologically acceptable salt is a maleic
acid salt, .
(27) the process of the above (22), (23), (24), (25) or
30 (26) wherein steps for forming and crystallizing the salt
are carried out at from 40 to 70 C,
(28) a process for separating N—-(1(S)-ethoxycarbonyl-
3-phenylpropyl)~L-alanyl-L~proline
wherein, by separating a two—phase medium comprising
35 water and an organic solvent having a low miscibility with
water which 'medium contains N-(1(S)—ethoxycarbonyl—
3=-phenylpropyl)~L-~alanyl-L-proline, at a temperature of at
least 20C, N—-(1(S)—ethoxycarbonyl-3—phenylpropyl)-



- 17 - L-al anyl -L-proline is transferred into the organic sol vent
phase or, by separating the two-phase nmedium at a t enperat ure
.»of less than 20[err]C, N (1(S)-ethoxycarbonyl -

3- phenyl propyl )-L-al anyl -L-proline s ransferred into the 5 water
phase, (29) the process of the above (28) wherein the organic

sol vent is an acetic acid ester, (30) the process of the above (28) or
(29) wherein, 1] - es tr fe n

N (1(9) - ot hoxyparhof F-proligecchs | frovforned |18 pehe Torganic - selvent, o
organi c sol vergase Oéhasé)y t hgeﬁqféﬁbrf%r t ecarti‘"f%d)l'@@? wl?@fg&‘tm saflbir affi ng

the vvatert PP etia'ﬁlrtéq apfi ndeggni cthgal t, %OCI (31\]—(1¢S)—d%h©§t?§§rbori}€1r'
PrePRr M0 Ny AT DR g —or ol P dreria °Mhid ™ Peel "
1(S)-et hoxﬁcawatl&yl pRagdienyl propyl ) - L- aI anyI L- proline from
L-proline .
(1(S)-et hoxycérggnyﬁhes }%‘gﬁe?%ro% I)hE a ( I%-)cawglgem theanﬂ{/‘%‘ﬂl&e,
wherein  congehentti o9 an@:etlccmdeesterout by gr adual ly addi ng
at | east (30) ene proc@§s of Nhe?Gabove (28) or (29) wherein, in the

(1(S)-et hoxycar bonyl - 3-p | prop - L.- al .ani ne. OX r|

and a basic pHF2EFSt i ng nt tog%"sg lﬁ @&gﬁ'eyté@ﬁﬁfﬁ%a}?‘%y
L-prolineld amxﬂ;enylpn‘opylbu-ebealany}r-l,-pmhne into the  organic solvent
(1(S)-ethoxyc yl h py | NEyut NG Wy drrde,
with the pH o?ﬂ]g%g a&ﬁlggug{]#%{?? ir151)a| n?ﬂ(%gd thin aS?téﬁggﬂ% tlhgim 9
to 12, and tﬁ‘éﬂteﬁel@hﬁ%x‘ﬂf&% iddh lnorg?-%lccﬁﬁlrred out under between neutral
and acidic coqgijiong  picess Obtfairn reParmg N—(I(S)-ethoxycarbonyl—

N-(1(S)-ethox carbo | - vInropy anyl L-.oroline havi n a
|l ow cont ent)‘l3 nXY %‘55?3 Xg fn OllneEierl vat ﬂﬁ.‘ ?Igpresent Eampyt

fornul a (@&p: moducmg N-(1(S)~ethoxpearjbonyl-3 —phenylprmpgl)el n

all — asymmetrijC 16090 srofin@™  VigBm * havE-proline and N-
(1(S)-ethoxycarbonyl-3—phenylpropyl)~L~alanine- N-carboxy—
anhydride, wherein  condensation is carried out by
gradually adding at least one of N-

20 (1(S)—ethoxycarbonyl-3—phenylpropyl)-L—alanine- N—carboxy—
anhydride and a basic pH adjusting agent to an aqueous
liquid containing L-proline and, if necessary, N-
(1(S)~ethoxycarbonyl-3~phenylpropyl)-L-alanine- N-carboxy—
anhydride, with the pH of the aqueous liquid maintained

25 within a range of from 9 to 12, and then decarboxylation
is carried out under between neutral and acidic condition
to obtain N-(1(S)~ethoxycarbonyl—-3—phenylpropyl)-L-alanyi-
L-proline having a low content of a diketopiperazine
derivative represented by a formula (6):

30
p
=
({O)- ¢ty ¢, Ny 6
o
35 e
C00CH,CHs

, Wherein all asymmetric carbon atoms with % have



. 18 - (S)-configuration, N( 1

(S)-carboxy- 3- phenyl propyl ) -L- al anyl -L-proline represented by a
cformula (7): [err] wherein all

asymmertric carbon atonms wth * ha 10 (S)-configuration, and

N-(1(S)-et hoxycar bonyl - 3- phenyl pr o;@l) “L-al ani ne represent ed by a

formula (5): [err] ~ (32) the

Zrosess of L ISERpmAaRRer = 1 2 ) <N (A Shrtouydphonytpropyat

and the basi ca]mndchrprohgeagemesesltaddbﬁ a forsuda @h):| east 1/ 4 hour

(33) the process of the above (31) or (32) wherein at | east 2 m)l ar
equi val ents of L-proline is used based on N (1

(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- al(‘,ﬁlal ne. N-carboxy- 25 anhydride,

(34) a gprocess for r ar| n et hoxycar bonyl -

3- phenyl propyl ) - L- al anyl ﬁgz %HNHCM m@g ses

produci ng (S) et héx car bonyf™- 3- phenyl p i)yl) L-

al anyl -L-proline from ine (00 and

(1(S)-et hoxycar bonyl 3- phenyl propyl ) L al ani ne. N-car boxy- anhydri de,
‘wherein actjon started addj n N-

(1(S)-et hoxycar bW greim ph@ﬂyl p@%ﬁ?\nﬁrt}:l&l arﬁ%‘@onN- c%?%’g&y- with ¥y d1avée to

an aqueougl i qs)-eho}mgaramog, at |east andol ar 35 NedyByedidrxycasbonyl-3~
L-proline congtitulingna basice S@ldesehBSfhy a formula (5):

CHs

| (5)
15 (O)-ct e, CaNCECO0S
CO0CHsCH,

(32) the process of the above (31) wherein at least one of

the N-(1(S)—ethoxycarbonyl-3—phenylpropyl)~L-alanine- N-
20 carboxyanhydride and the basic pH adjusting agent is added

over at least 1/4 hour,

(33) the process of the above (31) or (32) wherein at

least 2 molar equivalents of L-proline is used based on N-

(1(S)—ethoxycarbonyl-3—phenylpropyl)-L-alanine- N-carboxy—

25 anhydride,
(34) a  process for preparing  N—(1(S)—ethoxycarbonyl-
3—phenylpropyl)-L-alanyl-L-proline which comprises
producing N-(1(S)~ethoxycarbonyl-3-phenylpropyl)-L-
alanyl~L-proline from L—proline and N-
30 (1(S)—ethoxycarbonyl-3—phenylpropyl)-L—alanine- N-carboxy—
anhydride, -

wherein a  reaction =~ is. started by  adding N-
(1(S)—ethoxycarbonyl—3—-phenylpropyl)-L-alanine- N~carboxy—
anhydride to an aqueous liquid containing at least 2 molar
35 equivalents of L-proline constituting a basic salt based
on N-(1(S)—ethoxycarbonyl-3—phenylpropyl)-L—alanine- N—
carboxyanhydride, and after the pH of the aqueous liquid
reaches a range of from 9 to 12 a basic pH adjusting agent



i 6n N-(1(S)-et hoxycarbonyl - 3- phenyl propyl ) -L-al ani ne. N

car boxyanhydri de, and after the pH of the aqueous liquid reaches a
.¥ange of from9 to 12 a basic pH adjusting agent

--19 - is gradually added to_ gg aqueous liquid to carry out

a condensation with the pH mai ntai n within a range of from 9to

12, and then decarboxylation is carrl ed out under between neutral and

acidic conditg

et hoxycar bony} hen aIug’bopy an%/’l Q%ue?us 11qu1ﬁ togcarr?; out Sw

content of a @p @flam d"ehﬁ?vﬁ \F@alr@ml@@én%ﬂhm abyaag%ﬂﬁurfaoxnm

[err] 2V\heérﬁi N thed | de@amsseyllatibn Gar b@él‘rleélt

to
Q?Zﬁw L- éf’é“ ”f'%‘éi 2%{5@ beo@ﬁ‘r}é% (‘%9‘2‘11%%1?0% 8'%%' pi“omg) -
[err] 20 5 efhoxycarbomlyirBrphenﬂprom&)ﬂw&lanyl-mhme at OhavmgNl tha *

pheny! propy! ) [o%al SHRERPC:oEscfh eStapipsrigite ( eriFhlive© teghideriea

[err] by a formula (6):

CHs
10 I
/CH Co
@—cnz o "
ey o
COOCHCH,
15
, wherein all asymmetric carbon atoms with * have
(S)—configuration, N-(1(S)—carboxy—3~phenylpropyl)-L-
alanyl~L-proline represented by a formula (7):
(’:HS
20 - » L]
CH, CH; CHNHCHCO—X
Qamimia(y
cooH COOH
25 , wherein all asymmertric carbon atoms with % have
(S)—configuration, and N-(1(S)—ethoxycarbonyl-3-
phenylpropyl)-L-alanine represented by a formula (5):
C
30 (5)
@'Cﬂz CH, cmmcnceon
COOCH CH,

(35) the process of the above (31), (32), (33) or (34)
35 wherein the aqueous liquid comprises an organic solvent

and water in a weight ratio of from 96:4 to 0:100,

(36) the process of the above (31), (32), (33), (34) or

(35) wherein, in the reaction of L-proline and N-



’(35) the process of the above (31), (32), (33) or (34) 35

wherein. the aqueous liquid conprises an organic solvent and
.water in a weight ratio of from96:4 to 0:100, (36) the process of

the above (31), (32), (33), (34). %ro _ (35)  wherein, in the

reaction of L-proline and N- _ - 20

- (1. S) et hoxycar bonyl - 3- phenyl propyl ) - L- al ani ne. N- car boxy-

anhydri de, L L f-gd agi tating

power of at I (§) g‘@l}o§€§%§>dﬂﬂ ? B?E{lﬁgrgﬁé’c)e—g“sa(l) ove X(3735) or (36)

wherein the 5aahg§1m<ie,solstémmgs @and eaBEXUig n%lFﬁ)erC@‘é'ﬂ@@t e@ufroftt hen
group consi si hgp@tﬁgap@@bpg@paétepea@tdoopqgwms a fatty acid ester, a
ket one and an t he .pracess ,of th bove ( (33),
(34), (35) (5% 3%56 V\R%P% 35 1 0E 1 Eaer 1 AOVES %duer ngé%( 1{%)61’@%0
car bonyl - | 35phemghnr<pp;sblvémal wylatL leasti nene intembear sekstted oUtrom lthe?n
aqueous |qU| entj proce or
puri fying j ar r‘fﬁ@% %&ﬂ @t& ngacc%l\éggﬁ%ged }g)?&) ocag‘]bon ?astt ,
N- (1(S) - et hoxpcHs ester, & n;ze yan -ether| - al anyl - ani no acid represented
by a formul a rr er a
o oup: [ers 3) e 1%11‘ocess %fé) the (Zhove eé?)i)e 4323 (?}?),ﬁi é3il‘f‘ &)
10 carbonyl-3—phenylpropyl)—L—alanyl—L-prohne is carried out
in an aqueous liquid essentially consisting of water,
(39) a process for purifying a pharmacologically
acceptable salt of N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-
L-alanyl-amino acid represented by a formula (2):

15
oI
(©)- ¢ CRs GENECHCO—N—CE—C0—0F )
COOCH,CH,
20
R*R?
, Wherein a group: __}']_ (IJH-CO— | is a group selected
from the group consisting of
25
| ! &
< N 7---ﬂ| CO- 0 :< :'ulm COo- <I)‘"ll CO-=
’ I\'J ’ ’
30 . | C_H 3
| l .
-Iﬂ CO-
N N\wco-
72\, MCO-— -
CHy

BSOS HINOSY
CH3O % 0 — %0

»



T.oo1 - [err] and [err] ~ wherein the

pucification is <carried out 1in an aqueous liquid wher eby t he
.'production of a by- pr oduct di ket opi perazi ne derivative

represented by a fornula (3): 10 _ _ [err]

20 , Wherein a group: [err] iglthe same as defined above,

I s suppressed and also the N-( 1(S)-ethoxycarbonyl -

3- phenyl propyl ) -L-al apyl -am no acid (2) and

pharmacol ogically acgeptable salt thereof having a |low 25 content

of an N- (1( S) Zcar iy O3-phenyl propyl ) - L- al anyl - am no acid

represented by a foNmual] (4): - [err]

and N

¥ NCH, -CO
S — -—
5 K/ 2

, Wwherein the purification is carried out in an aqueous
liquid whereby the production of a by-product
diketopiperazine derivative represented by a formula (3):

10

-

SN

' N—1 (3)
{O)-cts ¢k ci— \co—gﬂ pe
15
CO0CH.CHs
. R R?

20 , wherein a group: —}Ii—(IEH—CO— is the same as defined

above, is suppressed and also the N-(1(S)-ethoxycarbonyl-
3-phenylpropyl)-L-alanyl-amino acid (2) and
pharmacologically acceptable salt thereof having a low

25 content of an N—(1(S)-carboxy—3-phenylpropyl)—L—alanyl—
amino acid represented by a formual (4):

mopy
(4)
30 (O)-CBa 0 CENACHCO—H—Ch—C0—08
CO0H
.Rl RS
, wherein a group: —tli—(I)H-CO— is the same as defined
35 '
above, and . N—(1(S)-ethoxycarbonyl-3—phenylpropyl)—L-

alanine represented by a formula (5):



" wherein a group: [err] Is the sane as .defined 35 above,

and . N-(1(S)-et hoxycar bonyl - 3- phenyl propyl ) - L- al ani ne represented
.'by a formula (5): - 22 -
[err] 5 i s obtained, (40)__t process of the above (39) wherein

t he aqueous
I n which the proportion of water is higher than a weight 10 ratio of the

liquid is a medi um conpri 5| ng an organi c sol vent and water

or gani ¢ sol vent/wat er of 96/ 4, (41) th Hprocess of the above (39) or
(40) wherein the purification of th% phar macol ogl cally acceptable
salt a process

for

[ carried out at f 40 to YO&err&
purifying N ( 1(S)-e@y&ﬂn lGanfHN CHe00H
3- phenyl propyl ) - L-al anyl - L- pr

carrying out

nmal whi ch conpri ses
il 2Ey - bo

t he purification et hoxycar bonyl -

3- phenyl pr &épyl ) - L- al anyl - L-proline naleate in an aqueous l'iquid
essentially

purified
40 to

[err]

(S)-

10

15

20

25

30

35

?%ﬁl‘ih@@ of vvat er, wher ei n t he nmal eate is

COéXi stence [ norganl c 20 salt and/or at from

70 [erl(}Qj Vither elprocess prqfdutheonabﬂve (39) bywherginct the aqueous
di ket opi peraz%{éﬁngerllsvadl wedigRl e&ﬁﬁbﬁﬁlﬁ %n orgA1ifU ¢t andh water

n all.asy ri car at o have

in which tﬁr elpropor‘aon water 1S Oingher rHsan a We1ght
ratio of the organic solvent/water of 96/4,

(41) the process of the above (39) or (40) wherein the
purification of the pharmacologically acceptable salt is
carried out at from 40 to 70 °C,

(42) a  process for purifying  N—(1(S)—ethoxycarbonyl—
3-phenylpropyl)-L-alanyl-L-proline  maleate which comprises
carrying out the purification of N-(1(S)~ethoxycarbonyl—
3-phenylpropyl)-L-alanyl-L-proline maleate in an aqueous
liquid essentially consisting of  water, wherein  the
maleate is purified in the coexistence of an inorganic
salt and/or at from 40 to 70 C whereby the production of
a by-product diketopiperazine derivative represented by a
formula (6):

CHs
I

1o
(O)-¢ts cns Car*
l \C"‘Q (6)

C00CH4CHs

, wherein all asymmetric carbon atoms with * have (S)-
configuration, is suppressed and  also N-(1(S)—
ethoxycarbonyl-3—phenylpropyl)-L—-alanyl-L~proline maleate
having a low content of N-(1(S)-carboxy—3—phenylpropyl)—
L-alanyl-L-proline represented by a formula (7):



" configuration, is suppr essed and . also N-( 1(S)-

et hoxycar bonyl - 3- phenyl propyl ) -L-al anyl -L-proline mal eat e havi ng a
.low content of N-( 1(S)-carboxy-3-phenyl propyl)- 35 L-al anyl-L-proline

represented by a fornmula (7): - 23 -

[err] 5 wherein all asymertr iZ8 carbon atoms with * have

(S) - configuration, and N-( 1(S)-ethoxycarbonyl - 3- phenyl propyl ) -

L- al ani ne represented by a formula (5) 10

[err] 15 is obtained, and 3 the process of the above

(39), (40), (41) or urification method is
recrystallization or egﬂﬂpﬁhm ﬂg 7 BEST MODE FOR

CARRYI NG QUT THE | NVENTI ON am' no AC? d in the

pr esent i nvention represent ed CQQHt he f6®0ﬁJI a(1): 25 [err] 30 is
an amno gacid wherein the group: [err] I n t he formula 1is
a grou sel ect ed rom rou of an .imn

droup , Where{)n a& asymmertric -carbon atoms with % have (S)-

configuration, and N-(1(S)—ethoxycarbonyl—-3-phenylpropyl)—
L-alanine represented by a formula (5):

10 c

<:::>>-cna CH cnnucncoon 5)
Cooceca.

- 15 is obtained, and
(43) the process of the above (39), (40), (41) or (42)
wherein the purification method 1is recrystallization or
reslurry washing.

20
BEST MODE FOR CARRYING OUT THE INVENTION

The amino acid in the ©present invention
represented by the formula (1):

25
R* R? .
P
E-N-CE- C0- 08 M
_ 2R
30 is an amino acid wherein the group: _&_ i_co- M the

formula is a group selected from the group of an imino
acid residue, preferably of a cyclic imino acid
residue. In the case of an imino acid residue, R®! is an

35 alicyclic monocyclic or bicyclic series having 5 to 10
ring members and R2 is hydrogen atom. Representative
examples of the imino acid residue are, for example, a
group represented by a formula:



acid residue, preferably of a «cyclic I m no acid resi due.
In. the. case of an imno acid residue, Rerr] is an 35 alicyclic

.“onocyclic or bicyclic series having 5 to 10 ring members and
R2 is hydrogen atom Representative _exanples of the imno acid
residue are, for exanple, a group r@ﬁresented by a fornmul a:

- 24 - [err] 5 and the I|ike. In the case of
d cyclic imno-acid re5|due Rlerr] and R err] are conbi ned and,

together with nltr ,carbon atons to which Rlerr] and R[err] are
connected, forma i c monocyclic or bicyclic series having 5 to
10 10 ring nenber \Hert Caned  cyclic imno acid

residue is, for exanple a re5|due of proline or proline anal ogue, or
a group derived fromthemand, in the above-nentioned group, the

pyrroliding &nddtheCHRe. be exchanged for, for exanpl e, piperidine
ring, quinuclidine 15 Ir| n%h | SOl ndotl ne id id
N-al kyl i mi dazolidine ritBg, *2€ o&88fydPbi nfol é:yc ic? ”u%no acid  residue,

oct ahydr oi soi Rtol and rRAg,are dendtindd ocqaridjol togetheri ngith nitrogen and
decahydr oi soq n 3, 4d eRea r| ng
‘é‘a_?%h eatom% [Eg Whl&hi‘hgzse raill R hé()‘fbjé:a sugﬂ{é% eSFO or

and simlar rn In
| i nked by an i@tem@dlfngWOCY@%r&Fyl bic tﬁjpsel’lﬁﬁer sapieg  Yyrdiop, 10 an
al kyl mer cgpt o rifig 0URneﬁBer§| koxThedr calibvermeritidvéd 9r @yRlicor iminbhe adidke.

Representative anpl.es t he clic aci d ..esidue are.groups
r epr esent ed b§‘ePHi<‘?ﬁ1I a8 E?g xamp? rr resuﬂxe of ““proliné’ ‘or pro 181

analogue, or a group derived from them and, in the
above-mentioned  group, the pyrrolidine ring <can Dbe
exchanged for, for example, piperidine ring, quinuclidine

15 ring, isoindoline ring, N-alkylimidazolidine ring,
octahydroindole ring, octahydroisoindole ring,
decahydroquinoline ring, decahydroisoquinoline ring,
1,2,3,4~tetrahydroisoquinoline ring and similar ring
thereto. These rings may be substituted or linked by an

20 oxo group, hydroxyl group, mercapto group, an
alkylmercapto group, an alkoxy group, an alkyl group or
the like. Representative examples of the cyclic imino

acid residue are groups represented by formulae:

25 I & N
N --Iul C O - O :< ]"“E C O - Ci}"ﬂll C O -
:: ’ N ’

‘ CHg
N | |
30 Nwco-
N N N\wco-
S W C O —
CH ’ 2 s
° /\CHg
CH,4

CH3 O co-



."-“ 25 - [err] and [err] 5 and the |ike.

Anmong these am no acids, for exanple, L-proline and 1, 2,3,
.4-tetrahydro-3-isoqui nolinecarboxylic acid are 10 comercially

avai |l abl e. 1, 2,3, 4-Tetrahydr__o-§,5 7-_

di met hoxy- 3-i soqui nol i necar boxylic aci [ obtained by a met hod

described in, for exanple, USP No. 4,912,221 and 1,

4-di thi a-7-azaspiro[ 4, 4] nonane-8-carboxylic acid S obtai ned by a

met hod described in, for exanple, USP No. 15 4;468 396. Furt her,

1- net hyl - 2- 0x0- 4- i AT N ne- carboxylic p aci d,

oct ahydr ocycl opent ]pyrrole 2- a n garboxylic 48 0 — and

2-azabi cycl o] 2, 2, OsLafwgs 3- car boxylic cid/ are obtained, for

exanple, by nethods desctbed in I ng: ) Pept . Protein Res.,
33(6), 40311 (1989), 20 Tetrahedron Lgtt.g 34(41), 6603-6 (1993)
and Tetrahedron Lett., 33(48), 7369-7 92), respectively.

The N( 1(S)-et hoxycar bonyl - 3- phenyl propyl ) - L- al ani ne.

N- car boxyanhy@nddé&hesb#ei n the present invention can be prepared
accordin to nmethods n r ex I a

haor ng 4 Cpatent sel Namih®" at3ds X 3P! Gexam I}ﬂ@ﬁb'lf—iﬁ'ohne

45696/ 19
4686, 295 andnds, 359, dab4taty G%Y¢8'3'lsqqq&8°ﬁneﬁ%‘”ramxyé¥anp| &Cid e are
N- car boxyd@hy ¢ondrerciady  be aeailable. pr epared ahyd; 3)d-Meteblyydro-6, 7—

SEZ‘Q;;LZ“;SL&{?%%@W( uipBlReEayIf; UobEM Ofs | BhE -%Pa a (g
or its i meetdwd eds alin, sfmfh example, hy SiéocNDorl 12{221 aran
organi ¢ sol anl—di’t@ﬂa-7bé{za§1ﬁ?6£4WQnoﬁﬁh%QS-d&rbeKg%at' ng. ac1d The

is
br oduced byt ROCHHRE | 5Y oan Hetholly d6scsabel s tor ( meAlpliy O5P No-°
reacti on 1$ol l4t,468 3%3 obt ai f&urther, wi t houll—meghyl+2tdx0—4-imidazolidirieon
cLer o ommlcartbie OB PMOSOSORI O 2
sol uti on, carboxylic acid 3 —azabu:yclof%l 2, 2?octane— 3—carboxylic
acid are obtained, for example, by methods described in
Int, ]. Pept. Protein  Res., 33(6), 403-11 (1989),
20 Tetrahedron Lett., 34(41), 6603-6 (1993) and Tetrahedron
Lett., 33(48), 7369-72 (1992), respectively.
The N-(1(S)—-ethoxycarbonyl-3-phenylpropyl)~L-
alanine- N—carboxyanhydride used 1in the present invention
can be prepared according to methods described in, for

25 example, Japan_ese Unexamined Patent Publication  No.
48696/1987, USP Nos. 4,686,295 and 5,359,086, and the
like. For example, the N-carboxyanhydride can be

easily prepared approximately quantitatively by adding a
phosgene solution or introducing a phosgene gas to
30 N-(1(S)—ethoxycarbonyl-3—phenylpropyl)~L-alanine (5) or
its inorganic acid salt such as a hydrochloride in an
organic solvent and by reacting them with héating.
The N~(1(S)~ethoxycarbonyi~3—phenylpropyl)-L-alanine- N—-
carboxyanhydride produced by the reaction can be wusually
35 used in the form of a reaction solution as obtained
without  particular purification after removal of the
remaining phosgene and hydrogen chloride, or can also be
crystallized for wuse. In the case of a reaction solution,



T . 26 - It is advantageous to use an organic solvent having a | ow

mscibility with water as a reaction solvent so that in t he
.present invention it can be suitably wused as it is. In the

case of being crystallized for use the 5 subsequent present

I nvention can be carried out wthod usi ng an organi c sol vent at

all. I n t he N-( 1 (S)-ethoxycarbonyl -3-phenyl propyl)-L-

dlany) Jam no fel g | AdvaRLAEERRN to MR | A0 OPARROTGEHEN! havifig |27 kA
(2): 10 e e s ) err| 15 , ‘agroup. égrr . IS
the same as dERPGRAlIEBovWith Thwater = agyode- KEACHIGRedSOIVEMto Saci that edhdue
and cyclic thRenopreseft 20inva@fiene it eantribeut &uitallly usedxhidy tijgg
of excel | ent Pnh% ertensive .a(i)t . on. when,. i '(t]the forrrul% (2)
t he car boniSit om*t o ch€a5€ar Bbxy| eb?%upcré'sﬁaghﬁ@ate Ofs 4fpe; the
asymmet ri c5 csubsequeritomprtdsent coirprantdon ( 2¢an n bewhi cdrriedi sout  owithomt
atom has (ﬁéir%%.%yg%%erbolbé{x g&n%hally useful as 25 an

én ano Y‘l Y

anti hypertensive agent, er_ asymetric carbon atom exists,
one having desired &bnfiddeati oN(Hsathewycarbonyl-3rghensilprepyhrbon

atom can be ggffil-amindheadidseit hathe priBent abReatitt ireppesent@dOUBy
[err] S haf roglp 2? represented by a formula: _

[err] 35 the 0’8519 i {@larly  desirable configuration thereof s,
for eif@npl e, '

Iy
(©)-CHis €1, CRNCHCO—N—CB—C0—0F 2)
COOCH.CHs
15
Rl Rz
. ’ i i . .
;@ group: _y o o is the same as defined above. The

above-mentioned imino = acid residue and cyclic imino acid
20 residue contribute to exhibi’ting of excellent

antihypertensive action. = When in the formula (2) the

carbon atom to which a carboxyl group is connected is an

asymmetric carbon atom, the compound (2) in which this

carbon atom has (S)-configuration is generally useful as
25 an antihypertensive agent. When another asymmetric carbon

atom exists, one having desired configuration based on

this asymmetric carbon atom can be used. In the case that

R R®

the above-mentioned group: __ﬁ_ (I)H- C0- is a  group
30

represented by a formula:

- |
1lr' N
35 '

, particularly  desirable configuration thereof 1is, for
example, :



.27 - [err] -5 When the - above-nentioned

cyelic -imno acid residue is a proline residue, particularly a
-L-form (nanely, (S)-configuration) proline residue, the pr oduct
(2) is enalapril, a particularly_u ul_ antihypertensive 10 agent.
Exanpl es of the phar macol ogi cal ly “acceptabl e salt of N (
1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - . am no acid (2) obtained

by the present invention include an inorganic acid salt such as

hydrochl ori de, sul fage pr 15 phosphatgy &n organic acim |salt such as
acetate,  mal eate, Mmarate tart or citrate, i 0 aci d adduct
such as gl yC| pr Ile@l_anl n Wl C O — ueO@d oaui d
means a sol ution {s¥s, and exahples. o the aqueous
liquid include 20 er or a mxture an organi c sol vegt and water. The
above- nentisoned organic solvent nay be either an organic - sol vent having

a high mscibility with WRLS' oghean %@)E}?@L'nlentlorﬁe@t \égeg ﬁéw rigm I OW?.Cld

mscibility with water. rganlc so ven
havi ng a hi ghresidug sciigi | iay praling edue,l nchaddcularty ~dorm

acet one, ﬁgﬁ@@yt r i kS)—cdrﬁig@ﬁt%@f ur @ﬁrolmfeTHF}eslddboxaftﬁe aprod'ﬂlé@ ure

t hereof and Anmon ceton
tetrahydrofura(a5 ar'g p?‘é?léppé %rorrpa(/g th %:'Iful ea??tlhypqéﬁﬂﬂvr?g
and safetl) agenbe solvent. This organic soI vent 30 having a high

o DL i et gl o (e phgtisEoiiilaly. Thamipatd
at nosphere, % f or mof apﬁ%e{rlé@:ee%%@ﬁ‘ycﬁﬁ%onﬁ‘ﬁf phenyltiepyhk L@alanyl—
cafter the flanino aeRBSEE) 38btained by EWeeplmesent i’xiir%ntwrgarihélude
solvent  having dnobghhic aBiEC 't Yudh! ad O Rja SR, T Ru AP 2
phosphate, an organic acid salt such as acetate, maleate,
fumarate, tartarate or citrate, an amino acid adduct such
as glycine or phenylalanine.
The aqueous liquid means a solution in which
water coexists, and examples of the aqueous liquid include
20 water or a mixture of an organic solvent and water. The
above-mentioned organic solvent may be either an organic
solvent having a high miscibility with water or an organic
solvent having a low miscibility with water.
Examples of the organic solvent having a high
25 miscibility with water include, for example, acetone,
acetonitrile, tetrahydrofuran  (THF), dioxane, a mixture
thereof and the like. Among  these, acetone and
tetrahydrofuran are preferred from viewpoints of easy
handling and safety of the solvent. This organic solvent
30 having a high miscibility with water means a solvent that
when mildly mixed with the same volume of pure water

—

[

generally at 20C under one  atmosphere, uniform
appearance of the mixture remains even after the flow
ceases.

35 Examples of the organic solvent having a low

miscibility with water include, for example, a halogenated
hydrocarbon such as methylene chloride, chloroform or
1,2-dichloroethane; a fatty acid ester such as methyl



) hydrocarbon such as nethylene chloride, chloroform or 1,
2-dichl oroethane; a fatty acid ester such as nethyl

L 28 - acetate, ethyl acet at e, n- propyl acet at e, I sopropyl
acet at e, n-butyl acetate, [ sobutyl28 acet at e, met hyl propi onat e
or ethyl propionate; a ketone such as nethyl et hyl ketone, nethyl
n- propyl ketone, dlethyl ketone or 5 nethyl isobutyl ketone; a hydrocarbon
such as tol ugpgtte Xaneace%ﬁt@t herHSBf, yBs dhgifayk et h‘?ﬁorl)ropyl
di propyl ether, dii sop opyl di but X elt her or
tert-butyl aCekatsr . a MiRHe tﬂ‘é‘?‘@&?v andSObwly! | i kacetakgpng IPWJE@ a

hal ogenat ed hpdbpﬁﬂtatten oa fethyl a@rdpm aakeltest@aeanéude & meéteyl

f d I I
e O e S
i i
acet at e, - 5}1 cul heyl cef prgf
vi ewpoi nt s F“ hggsyé’waih e\!%l?er Such a@ d %flfyl éﬁleIrv nt‘ﬁb{.(gg}d %atq%ré
sol vent, use diisopgoRyl agethera scﬂlb@ﬁY i neéhﬁlf actQfon Me¥hyl t ﬁ%tﬁh‘ﬂﬂdn

hi gh ef fecether;f 0a mistars | lt%!e?f@of Bnd 1fKe - Elilk@;(ycﬁfhhﬁ@" these, a
ec or

2 phenyl pr PV i At - Bloarbolt’ G Galey A8l SSher 19 ygtone ana
di ket opi pdfaziene ethar vanree prefeyredind fromhe vidwgeint dhi s solubibityani c

et e B L SNl B g =0 ey R APt
mscibility wh W&Y%'{EY T eFuPtI?%r @mo%o %nt Ronfatty
organi ¢ sol vapid 2%stepn lpartimddriyt ogehheraceﬂ‘acne exanptes, tpagticulgelyi c
2ol vent havi n%@gﬁ’?ow%ﬁéﬁ%. | .”i%xjc'mﬁﬂﬁf%xéfé o' Higwdineg oCof h Hy°
The rati o16f m%af@dilv've tthenaselvant, t esto ofibdhe neolvientied use
agueous "q‘e\d@an%éé ergs  ACRIMFeMY monextrac%%ﬁ‘b'a{dd'%%lt Offor?natlon
reactant (1) ag Froduct (r2) agll r&(ﬁgﬁmﬁ 916:4
to 0:100, gell?églly ef p % i@é’gan | WXVP QIG)VIto
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diketopiperazine  derivative (3)) and the like. This
organic solvent having a low miscibility with water means
an organic solvent other than the above—mentioned organic
solvent having a high miscibility with water.
Further, the above—mentioned organic solvents
25 can be wused together. For example, the organic solvent
having * a high miscibility with water and the organic
solvent having a low miscibility with water can be used
together.
The ratio of the organic solvent to water in the
30 above—mentioned aqueous liquid differs depending on
' solubilities of a reactant (1) and a product (2). The
weight ratio is from 96:4 to 0:100, generally from 20:1
to 0:100 and is normally from 10:1 to 0:100 from viewpoint
of productivity. When the amino acid (1) is L-proline and
35 the product (2) is N-(1(S)-ethoxycarbonyl—3—
phenylpropyl)—-L—-alanyl-L—proline (enalapril), the weight
ratio of the organic solvent to water may also be from
96:4 to 0:100, and is preferably from 20:1 to 0:100,
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of i the organic solvent to water may al so be from 96:4 to 0:100, and

.4s preferably from 20:1 to 0:100, o -
29 - particularly from 10:1 to 3 100 . from viewpoint of
productivity. The aqueous |iquid may bg an_aqueous | i quid essentially
consi sting of water. The aqueous liquid essentially
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sodi um hydr oxigge,t ROt BFShHEAdIT @ P be suppressed to at most 1/2 to
1/3, preferably to almost negligible level as described in
20 Examples 8 and 10 shown below.
| In the process of the present invention, N-
(1(S)—ethoxycarbonyl-3-phenylpropyl)~L-alanine- N-carboxy—
anhydride and an amino acid (1) are first condensed in an
aqueous liquid under basic condition to obtain a carbamic
25 acid derivative.

Examples of the basic pH adJustmg agent used in
the present invention for carrying out the condensation
reaction under basic condition include, for example, an
inorganic base such as a hydroxide, carbonate or

30 hydrogencarbonate of alkaline metal or alkaline earth
metal, and an organic base such as a secondary amine,
tertiary amine or quaternary ammonium hydroxide. Concrete
examples thereof include, for example, an alkaline metal
hydroxide such as sodium hydroxide, potassium hydroxide or

35 lithium hydroxide; an alkaline metal carbonate such as
sodium carbonate, potassium carbonate or- lithium
carbonate; an alkaline metal hydrogencarbonate such as
sodium hydrogencarbonate or potassium hydrogencarbonate;
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sodi um ., carbonate, potassi um carbonate or lithium car bonat e;
.qan  al kaline netal hydrogencar'bonat e such as sodi um

hrydr ogencar bonat e or potassi um hydrogengar bonat e;

- 30 - an al kaline earth netal hydrd&Xi de such as nagnesi um hydr oxi de

or cal cium hydroxi de; a secondary am ne such as di met hyl am ne,
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base is pref e. H@@@V@i, t Hder obﬁﬁ& BH aédk‘tﬁ%n%oliﬁﬂfﬁn 1hemedf
from oem@ghﬁbdotoog%@)@xmlegnd normal ly, it is advant ageous 20

that the base is used, for exanple,;in the,form of a

preferably 5 to 20 N aqlﬁ%ug g?‘&t %‘f’lﬁf Dj‘}] aijugting agenﬁ,etgp H?ﬂ?%%‘?‘&e
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anount used 1 S.an

asi c
amount necessafy Elfﬁfeﬁﬁ¢(¥t ng urt ) aqﬁPéBHgl I anrje %@& f PEtansiymy ¢ v
An aqueoud5l i diyidtoxidedj ustaae to bpseﬂemed,h t hefrom abovetemmmesled basfi c

epar at el y iﬁ%?%’{it%ﬁé%’t n6aSV® Hindlifle "And Sty Uighl *of THRre 4
be used, as watis. eabevetmentionad am@a@mdw@mmm prefenably
made to hgsed &n ehle borher bP9 an aCidiiEbusby sol@E8hnJ therbotodifisin
viewpoint of operability, and normally, it is advantageous
20 that the base is used, for example, in the form of a 2 to
20 N, preferably 5 to 20 N aqueous solution of an alkaline
metal hydroxidee The above—mentioned basic pH adjusting
agent may be used alone and may also be used in admixture
of two or more thereof. |
25 The amount wused of the above-mentioned basic -
pH adjusting agent is an amount necessary for maintaining
an aqueous liquid at specific basicity.
An aqueous liquid is adjusted to basic with the
above—mentioned basic pH adjusting agent, however, there
30 is no need to add a base separately for adjusting the
aqueous liquid to basic. There can be wused, as the
aqueous liquid, an aqueous liquid which has been made to
have a pH buffering action by adding disodium
hydrogenphosphate, hydrochloric acid, boric acid or the
35 like, and a surfactant, a phase-transfer catalyst etc. may
also be added if necessary.
. For securing a high vyield and high quality
consistently in the present reaction, it is important to
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surfactant, a phase-transfer catalyst etc. may. al so be added if
-'necessary. For securing a high yield and high quality

consistently in the present reaction,_ t3 is_inportant to
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is generally %tmirr{gSt 20dhouhs), norrTE at arIDSt 1%{3&%3 for  smoothly
20 proceeding the main reactlon with suppressing a
side—reaction such as hydrolysis. Specifically, use of at
least 2 molar equivalents of an amino acid (1) based
on N-(1(S)—ethoxycarbonyl—3-phenylpropyl)-L—alanine- N~
carboxyanhydride is preferable since it further enhances
25 the effect.
The time for addition of at least one
‘of N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L—alanine- N—
carboxyanhydride and a basic pH adjusting agent is, in
terms of time for addition of whole amount, generally at
30 least 1/4 hour, normally at least 1/3 hour, preferably at
least 1/2 hour, and there is no upper limit, however, it
is generally at most 20 hours, normally at most 15 hours,
preferably at  most 10  hours, from  viewpoint  of
productivity and the like. As the gradual addition
35 method, there can be employed, for example, a method in
which materials are added at constant rate, a method in
which materials are added portionwise, and the like, and
particularly, the method in which materials are added at



preferably at nost 10 hours, from Vi ewpoi nt of
productivity and the Iike. As the gradual addition 35 nethod,

.‘there can be enployed, for exanple, a nmethod in which materials
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20 increases. Therefore, it is suitable for solving the
above-mentioned problems that the proportion constituting
a basic salt as an active species of the amino acid (1)
used is increased, and specifically, N-
(1(S)—ethoxycarbonyl~3—phenylpropyl)-L-alanine- N-carboxy-

25 anhydride is added to an aqueous liquid in which said
active species exists in an amount of at least 2 molar
equivalents based on the N-(1(S)—ethoxycarbonyl-3—
phenylpropyl)—L-alanine- N-carboxyanhydride for reaction.
This condition also includes a case in which the pH of an

30 aqueous liquid at the start of the reaction is over 12.
However, when condensation reaction is effected with
maintaining the pH within a range of from 9 to 12 by
gradually adding a basic pH adjusting agent to a reaction
liquid after the pH reaches the range from 9 to 12

35 as a result of steep reduction of the pH accompanying
smooth proceeding of the main reaction, the N-carbamic
group produced is maintained as its basic salt and the
amount of the active species of the above—mentioned amino
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acconpanyi ng snoot h proceedi ng of_t mai n reaction, the N-carbamc
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active species of the above-nentioned am no
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solid-1iquid partl.cularlylna m xed | ven
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i spers, on. | B0Eed tﬂgséeaci%b"” ?‘?*(??Sﬁ" "ot o ihe AR RhYHFIEL
least = 0.1 Wﬁtﬁferr] athe :eod%h@lllth }Pﬂeféﬁiaﬂlbgw Ie?hst
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vi ewpoint  of hydrolysis of the ethoxycarbonyl moiety.
20 Regarding the reaction, since there is a
tendency that the reaction system becomes heterogeneous
system of liquid-liquid or solid-liquid particularly in a
mixed solvent system of water and an organic solvent
having a low miscibility with water or in an aqueous
25 liquid essentially consisting of water, it is preferable
to suitably stir and mix the reaction system so as to
obtain sufficient dispersion. In this case, the agitating
power is generally at least 0.1 kW/m3, and
advantageously it is preferably at least 0.2 kW/m3, more
30 preferably at least 0.5 kW/m® from viewpoint of
improvement in - quality and yield. There is not particular
upper limit, however, it is at most 5 kW/m® from practical
aspect of the stirrer. Therefore, it can be favorably
selected within the range generally from 0.1 to 5 kW/mS3,
35 and normally from 9. 5 to 3 kW/mS.
In the present invention, the molar ratio of an
amino acid (1) to N-(1(S)-ethoxycarbonyl-3-phenylpropyl)—
L—alanine- N~carboxyanhydride is generally from 0.5 to 5,
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however, it is at nost 5 kWnierr] from practical aspect of the
.stirrer. Therefore, it can be favorably selected within the
range generally from 0.1 to 5 kWnferr, 35 and normally from0.5 to 3
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wvVv) in the case o SII’I . . . .
( ) more a gageous from viewpoints of yield, quality,

20 reaction rate and productivity, and a mixed solvent system
of water and an organic solvent having a low miscibility
with water and an aqueous liquid essentially consisting of
water have higher solubility for a water—soluble substance
as compared with a mixed solvent system of water and an

25 organic solvent having a high miscibility with water.
Therefore, it has been found that the reaction can be
advantageously carried out at a high concentration of at
least 10 % (w/v), preferably at least 20 % (w/v), more
preferably at least 30 % (w/v) in the case of using, as

30 the solvent for the aqueous liquid, a mixed solvent system
of water and an organic solvent having a low miscibility
with water or an aqueous liquid essentially consisting of
water. For example, in the case of preparing
N-(1 (S)—ethoxycarbonyl-3-phenylpropyl)-L—alanYl—L-'proline

35 (enalapril), it 1is also possible to carry out the reaction

- at a high concentration of at least 100 % (w/v) as a total
amount of L-proline to the aqueous liquid.

The reaction temperature is a temperature at
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The decar boxykaid on dermrtnr&ed oigt i rdenomppsedus (decarbprylated) t hainder
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di ket opi per azPH& ¥ i §at whit {h‘br E?%‘Ftéépy mlxtLéng is not
decar boxyR2&t i dnozées, cermadly (att most 60°C, preferably at most 50C,

more preferably at most 40C. When the temperature in
decarboxylation is too high, a side reaction increases
whereby yield and quality tend. to lower. Accordingly, it
is generally advantageous to carry out the reaction at a
25 low temperature of, for example, at most 20°C, preferably
at most 10C, in order to reduce the production of a
by—product diketopiperazine derivative (3).
Preferably, the decarboxylation 1is carried out
under between  neutral and acidic condition paying
30 attention to generated heat and foaming, which differs in
the reaction concentration. It is advantageous to adjust
the pH of the reaction mixture to normally at most pH 8,
preferably at most pH 7, from viewpoint of a
decarboxylation rate. And, there is no need to be
35 strongly acidic and generally the pH can be freely
selected within a range of from 1 to 6. The pH is finally
adjusted to pH 4 to 5, which is a pH near an isoelectric
point of N~(1(S)-ethoxycarbonyl—-3~phenylpropyl)-L—-



~ under bet ween neut r al and acidic condi tion paying 30 attention

to- generated heat and foam ng, which differs in the reaction

. concentrati on. It is advantageous to adj ust the pH of the
reaction mxture to normally at nost_pH preferably at nost pH
7, from viewoint of a decar égxyl ation rate. And, there is
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aci can aqueo t ctlon
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m xture. alan 1—amtheae&%1e qf2)pref eThed adidsi Q:aﬁorfme“e%ﬁdé&d 2si dipp
corrponent in ondensati on
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of extracti f (@S TP s :

et hoxycar bony?-ag- phenyl propyl )QIE- a?%u%&slamsir%gmd accglnta(]?}ngdu% reacftéog
sal ti ng- out ePHESHISf " t he produced inorganic salt. 25 An inorganic salt
such as sodium chlor MR QSep@ftapﬁeﬂeﬁred babi@rlcdmﬂm&n@xmde@bldxc

?nal(t Lpg OUttﬁgoﬁff)onent in betwgen th he reésolﬁl enadtion react| the
20 decarboxylation reactions contributes to production of an
inorganic salt which is easy of (disposal and to
improvement of extraction efficiency of N-(1(S)-
ethoxycarbonyl-3-phenylpropyl)-L-alanyl-amino acid (2) due
to a salting—out effect of the produced inorganic salt.
25 An inorganic salt such as sodium chloride or pottassium
chloride has excellent salting—out effect.
In the resulting reaction mixture, the
production of a by-product diketopiperazine derivative (3)
is suppressed by the presence of water and the N-(1(S)—
30 ethoxycarbonyl-3—-phenylpropyl)-L—alanyl-amino acid (2) is
stabilized. Preferably, the reaction mixture 1is quickly
subjected to the subsequent step.
According to the reaction process of the present
invention, the production of by-products is ‘suppressed in
35 the reaction not only in a mixed solvent system of water
and an organic solvent having a high miscibility with
water, which has hitherto been regarded as a favorable
solvent, but also in a mixed solvent system of water and
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20 3-phenylpropyl)—L—alanyl—L—prohne (enalapril) will be

described below.

When N-(1(S)—ethoxycarbonyl—~3—phenylpropyl)~L-
alanyl-L-proline - (enalapril) is produced from
L—proline and N-(1(S)—ethoxycarbonyl-3-phenylpropyl)~L-

25 alanine- N—carboxyanhydride, N-(1(S)—ethoxycarbonyl-

3—-phenylpropyl)-L—-alanyl-L-proline having a low content of
a diketopiperazine derivative represented by the formula

(6):
30 (I:Hs
| L=
(O)-cas ¢, CHN\* N
c0 —Q (6)
35 - CO0CHs CEs

, Wherein all asymmetric carbon atoms with % have
(S)~configuration, N-(1(S)—carboxy—3-phenylpropyl)-L-



“a i ket opi perazine derivative represented by the fornula (6):
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.(S)-configuration,

-- 38 - al anyl -L-proline represent egsby_t he formula (7):
[err] wherein all asymetr® carbon atons wth * have
(S)-configuration, and N-(1(S)-ethoxycarbonyl -3- 10
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(7)

agent to a agqueous i *&i d ont ai ni ng L- proline
necessary, . ((}1¢) o} Gamackgo iy} 3-
I *

Co0H COOH

, Wwherein all asymmetric carbon atoms with % have
(S)—configuration, and N-(1(S)-ethoxycarbonyl-3~

phenylpropyl)-L-alanine represented by the formula (5):
CH,
I (5)
(O)-tts e, CHNECHCO0E
COOCH,CH,

can be obtained by carrying out a condensation by
gradually adding at least one of N—-(1(S)-ethoxycarbonyl-
3-phenyipropyl)—-L—alanine: N~carboxyanhydride and a  basic
pH adjusting agent to an aqueous liquid containing
L-proline and, if necessary, N-(1(S)—ethoxycarbonyl-3—
phenylpropyl)-L-alanine- N-carboxyanhydride with the pH of
the aqueous liquid maintained within a range from 9 to 12
and carrying out a decarboxylation under between neutral
and acidic condition.

At least one of N-(1(S)—ethoxycarbonyl-3—
phenylpropyl)-L-alanine- N~carboxyanhydride and a ©basic pH
adjusting agent is desirably added over at least 1/4
hour. Though there is not particular upper limit, it is
at most 20 hours from viewpoint of productivity and the
like.

In the reaction in an aqueous liquid essentially
consisting of water in which the effect for suppressing
the production of a by-product diketopiperazine derivative

(3) is maximized, N-(1(S)—ethoxycarbonyl~3—-phenylpropyl)—
L-alanyl-L-proline having a low content of a
diketopiperazine derivative (6), N-(1(S)—carboxy—-3-

phenylpropyl)—L—alanyl-L-proline (7) and N-(1(S)-

by



phenyl propyl)-L-al ani ne. N-carboxyanhydride with the pH of t he aqueous
liguid eaintained within a range from9 to 12 and carrying out a
.‘decar boxyl ati on under between neutral 25 and aC| d| c condition.
At | east one of N-(1(S)-et hgxyggr bonyl -
phenyl propyl ) - L-al ani ne. N car boxyanhydr~de and a basi ¢ pH adj usting
agent is desirably added over at least 1/4 hour. Though there
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liquid isl8 medi un®6:4 cdopri@illf,an preferablyol 2801 and walei00,n ameieght

ratio 15 of ; 03 . ef 2 t 0, :
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preferably organic solve
appropri at el yapﬁﬁpﬁﬁtaéGIYf r@ﬁ»‘leCtﬁﬂe fxesye- HRAt i e“me@&mrc,ed OE@aRignt s

having a high s&%ﬁt@l | hwlﬂgt b Wi gh amlscibn@tfy C with SW'a‘Zéxﬂt %.ndham'gﬂmc a

low mscibill .wat er 20 ul ar hal ogenat ed
hydr ocar bon, L\y nt,sat t?l ing  a a1 m smfnlf;c v¥1th water, and

20 particularly a  halogenated hydrocarbon, a fatty acid

ester, a ketone and an ether are preferable The
above—mentioned aqueous liquid may also be substantially
water. '

The maintained pH of the aqueous liquid in the

25 condensation reaction. is within a range of from 9 to 12,

preferably within a range of 10.5 % 1.0, more preferably

within a range of 10.5 * 0.5. By maintaining the pH

within the above~mentioned range, the content of the

by-products (5) to (7) in the resulting enalapril can be

30 reduced, specifically to less than 5 % by weight,
preferably to less than 2 % by weight.

In the condensation reaction, stirring  and
mixing are preferably carried out at an agitating power of
at least 0.1 kW/m3. Though there is not particular upper

35 limit, it is at most 5 kW/m® from viewpoint of practical
aspect of a stirrer.

Other conditions such as the amount of water
to enalapril, the amount of L-proline to N-



ester, a ketone and an ether are preferable. The

above-nentioned aqueous liquid nmay also be substantially wat er .

,“The mai ntained pH of the aqueous liquid in the 25 condensation reaction
is within a range of from 9 to 12, _ preferably within a range of 10.5

[err] 1.0, nore preferably w thin éorange of 10.5 0.5. By

mai ntai ning the within the above-nentioned range, the content
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alternativelyy I‘a% f f £
et hoxycar bonyl pﬁ eyI p opy% ore -aonri‘nr%%tlon |od Z)pharmacologllg:all once
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taking 160 ofoRateerssluble iffpurities. renoval 15 of water-sol uble
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bel ow. from a reaction mixture after the decarboxylation reaction
will be described below.
20 For the separation of N-(1(S)~ethoxycarbonyl-

3-phenylpropyl)-L-alanyl-amino acid (2) existing in the
reaction mixture after the decarboxylation reaction,
N-(1(S)-ethoxycarbonyl—-3-phenylpropyl)~L-alanyl-amino acid
(2) is extracted into an organic solvent using a two-
25 phase medium of the organic solvent and ‘water near
isoelectric pH of N—-(1(S)—ethoxycarbonyl—-3—-phenylpropyl)—
L-alanyl~amino acid (2). The isoelectric  points of
N-(1(S)—ethoxycarbonyl—-3-phenylpropyl)-L—alanyl-aminc acid
(2) somewhat differ individually, and is usually near pH 4
30 to 5. At the isoelectric pH, the  solubility of
N—-(1(S)—ethoxycarbonyl—3-phenylpropyl)-L-alanyl—amino acid
(2) into an aqueous solution is minimum. For enhancing an
extraction efficiency, it is beneficial to carry out the
extraction at a pH within the range of isoelectric point %
35 2, preferably isoelectric point + 1, more preferably
isoelectric point * 0.5. The extraction is carried out in
a two—phase system of a water phase and an organic solvent
phase, and it is  ©beneficlal to remove water—soluble
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use advanffgestabi zsngvent in the NU(h@)rethQ;Xy%arbonyl—?)—phenylpropyl)-L—
alanyl—amino acid (2) (effect for suppressing the
production of diketopiperazine derivative (3)) and the

like.
Therefore, when the production reaction of the
25 compound (2) in the present invention is carried out in a
two—-phase medium of water and an organic solvent having a
low miscibility with water, it is possible that the water
phase is separated with carrying out the decarboxylation
or after the decarboxylation toc obtain a  solution
30 comprising the organic solvent used for the production
reaction of N-(1(S)—ethoxycarbonyl-3-phenylpropyl)—
L-alanyl-amino acid (2). By this there can be simply and
efficiently obtained an organic solvent phase containing
N-(1(S)—ethoxycarbonyl—-3—-phenylpropyl)-L-alanyl-amino acid
35 (2). The N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-
alanyl-amino acid (2) remaining in the water phase can be
recovered, if necessary, by extracting with the
above-mentioned organic solvent. Further, the resulting



phar macol ogi cally acceptable salt, hi gh ef fect for 20

stabilizing N-( 1(S)-ethoxycarbonyl - 3- phenyl propyl ) -L-

.alanyl -amno acid (2) (effect for suppr essi ng t he producti on
of di ketopi perazine derivative (3)) ?nd_ t he li ke.
Therefore, when the production reacf" of the 25 conpound (2) in the
present I nvention is carried out in a tvvo phase nmedi um of water and an
or gani ¢ sol ve in I S il wat it 0ssiebl e
that the wat erfgﬁﬁi‘é pﬁsa@gentl: sgsgr atCd e nggs 9| ngﬁ{th Yvhferp i

decar boxyl at i BACESSaryy after the decar boxyl ation to obtain a
solution 30 corrprl Si ngwﬁéﬁa Hégaé}h@ung;olo\fen&,até%seﬁl o ar?@ougnrmal on

reaction N-(1( S) et hgx rbo - 3-
L-al anyl - ani nﬁon%PH“% 2). By this hﬁ Kﬁ( . ﬁ%p:ggzaglﬂ L‘%—ﬁﬁ?/e YIPEopyRTERt 1 y
obt ai ned ah oa@my]eammo/ent aptrase ¢Rnt ai s ng contf*bﬂed through this

N i?é{“’é?ﬁii?%ﬁl?%&gﬁ %?é% f. a%erﬁ‘@gﬁinﬁ%‘” R 4P zgight”‘e

remai ning i n rétionwao qrgasa:csn lvent tor egatasr ety 96i4 aseaeswhole oby
extracting  tWet hprogdi&ion élbo‘é@at@?”tiém?ﬁgh@fgaﬂha&z %Blevegtove FaEidier.

the resultin ani c

sol vent phasghecaﬂroci}é‘:tl%sh% Rymroduste, such as nécegé]é‘?gp iperazine
When t he a@vpuderpfativwé er(3) n can abeewmpnessed Byonthuspi ridhe productlon

N-(1(S th -3~ ' [
cogttgol)lgd Oxé?ar opﬁmg@e%{:r ‘gy )coheg d sgggt(é?%?nng erazgﬁﬁggsg %/%atls
the weight teat &ofsm}garﬂsc 4n| vExamplesiatSer angd 9404 dgserlhadl ebelow.

the proporti oNegfl! Ctol SshyONhishagubbresthioe effbte. is  HAghBF OVWEERO

of by-products, such top| eraz ne 10 .deyJdvative (.3
suppr essed. %9 €t hyval th@ B igher ot 3% otR%L &P 85&‘%% 9{1

suppr essedlSt oisat higlneri/ 2preferablyl/ Sthan:h the | nweighttp| esatdo andf 1001:@!10 bed

bel ow. VEE%R 8 &%\fer (ifhs%sglppr ession effect is higher when t he
wat er content 'S gher e proportion of water, 15 is higher
preferably than the ghta OVET menine rgﬁté'acuonsol PBeratignygt @ndof
96: 4. washingheoperahitore- et | eigded eXdutacht om  epmbatrafiire ofd at

most the boiling point of a solvent and at which the
20 solvent is not frozen though the temperature depends on
the kind of the solvent and operation time. Particularly
higher temperature is not required, and the operations are
carried out, practically at a temperature at which the
solution is not frozen generally at most 60°C, normally
25 at most 50C, preferably at most 40C. For minimizing
production of a Dby-product diketopiperazine derivative
(3), it is generally advantageous to carry out the
above—-mentioned operations, for example, at a lower
temperature of at most - 20C, preferably at most 10C.
30 However, it has been found that especially when
the N-(1(S)-ethoxycarbonyl-3-phenylpropyl)~L-alanyl—amino
acid (2) is N-(1(S)~ethoxycarbonyl-3-phenylpropyl)-L-
alanyl-L-proline  (enalapril) having high  water—solubility,
partition into an organic solvent phase can be
35 - accomplished extremely efficiently by carrying out the
above—-mentioned operations at a higher temperature. For
example, the ~ partition ratio of N-(1(S)~ethoxycarbonyl-
3—-phenylpropyl)-L=-alanyl-L—proline (enalapril) in a



" washi ng operation are carried out at a tenperature of at nost the
boili ng. point of a solvent and at which the 20 solvent is not frozen

;though the tenperature depends on the kind of the solvent and
operation tinme. Particularly hi_ gh tenperature is not required, and
the operations are carried out, practically at a tenperature at which
t he solution is not frozen generally at nost 60[err]C, normally 25 at

P cerbr oSSR il O 19 o g, LR spen,
(0]

production o et opi perazine 3

i's general | yphag@ant tdepends y out te@peratungpve- andt i odugher

-operations, ?ﬁtitﬁiﬁ”ﬁ‘a‘%io dntod an! anic $6WRAtat ghes®Of it IBEdined

20[err]C, preterably at nost 10[err]C 5183953ver, It %S been

found that e%bec?al tGPGHAINIE T of at least , Dreferably —at

xgl(l (S)S) et tﬁﬁxlealtbglﬁ”bl-ﬁ-ﬂi@?eWIﬁl’eianﬂ?lyLl-_@ﬂ alealstaram? . Thef lifiprovédent 1S
- et hoxycarbonyl - 3-.phenyl e opyl ) - L- yl - L.-proline

(enal april) ﬂgvi%?nlés Sht%nwa%agfq sépﬁ%i 13 y?r&%a§qHyEPgn prh"’ﬁFo at afl

organic  sol higher piteseperatane exeds accdarge sieffecextespesially when

efficiently be GHisuiti0of @ offhic sAIbeME- T8N'nRNPdanaPSFREROSing!

t
hi gher tenperature. .For exanple, .the rtition ratio (
1( S) - et hoxycafBonyPLganic 3_$MERPE pr JMepling, aﬁg - L-DRESsARlY  excellgptiN)
in a%O extraction _efficiency forr]' - 43 N—_(l(S)-dtthpbagmrg&SBem of
a wat er phase i G, - as y en
t enper at ur e, pﬁgﬂﬁmﬁygﬁ} alaﬁ&y-g,rn{grﬁhonrf r at F%nql#%wan org) ni c 5%?19@%
phase is obt aBRedcetateasuch tagnedhyl @aetat@ige of at | east 20[err]C,
preferably at 5 |eastThal eﬁ{)ﬂ)& MA@ Poef ¢hablabove-hitdtiondd ebphFatiaﬁe

| mpr ovenent of this partitian.ratio.Lnto an orgaj c sol vent se at a
hi gher t enper SeUPETaLITE s 18 | XAifablg f Fithes Btk 9 aﬁﬁ@n modaq h@elﬁﬁouﬁﬁ of
an or gani t5sotygatinuosiss mekktractdonheor usbalghwiseanextraptioe med vest not
reveal i ng n necessari I'1e ext gact jon ef f LGl for
N (1S et noRstitRRRTy g reberfoted, PRbwyer?! IFCILPT ngt o) paHREarly
(enal april), regwired ekanpbe, higheyyn sardatis spracticallynhyat ageest e 60C,

The upper |i mhbrahllyhataheye- 58Tt Predemililyabt Glost 40€Tperature is
vari able with an operat Q??n nngerﬁgfh as 15 conti.nuous extractl%r_l

or
batchwi se _extraction afdYEPEOHGY: particul &y restrict EFTAHSMEver,
it is ndf Npét{S)cethoxycarbonyl-3-phenylpropyl)—~L—alanyl-L-proline

(enalapril), extremely troublesome operations are required
such as utilization of salting-out effect and ‘use of a
large amount of an extraction solvent due to high
water—solubility of enalapril. However, according to the
25 present invention, a solution of an organic solvent
containing N-(1( S)-e_thoxycarbqnyl—3—phenylpropyl)—L—
alanyl~L-proline (enalapril) can be simply and efficiently
obtained in high yield and high quality by carrying out
the operation under the above—mentioned temperature
30 condition, without a treatment for saturating a water
phase with a large amount of a salt and without a multiple
extraction with a large amount of an organic solvent.
When the reaction 1is carried out wusing an
organic solvent having a high miscibility with water, the
35 organic solvent is removed and then substituted with an
organic solvent having a low miscibility with water and
the same operations such as washing with water are carried
out under the same condition.

a




required to be higher, and is practically at nost 60[err]C, normal ly at .

nost 50ferr]C, preferably at nost 40[err] C Conventional l vy,
2in extracting 20 N-( '
1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- al4a4p -L-proline (enal april),
extrenely troublesonme operations are eqU|red such as utilization
of salting-out effect and use of a | arge anmount of an extraction
solvent due to high Fur tl‘Y@{‘er ﬂ(}hhﬁ St %al Etdtion HAVWeYelo
according to the 25 present’ ventl ? an| C
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above-nention
saturatingb alowat er mlsc1biia§ye W twith | ar gwasepunt by a satilizimg Wit hehg a

Uen Lhe reactlByerBedidhed) o nftBigB o BendVighy D0 8 STbbRRHe 1o
hi gh niscibi lefficientlyh wat er, parfi®n or gani c Noﬂ\(sbrreﬁtmxyfcanbmﬂ 3end
then substit gil*%ylpkéﬂylgaﬂ-alany?LEaﬁi‘&hﬁé" vent r(éi’ihlé%rﬂ)' ow m Sﬁé‘}é’rbéfyy

with water an erati ons such vvashl ng ¥4 ter are
carri ed odPtdeeF €he W&?@rconﬂ 286n. an ef iciently  extract
- 44 - impuritiesFur hheing by acar lowng wutela-l‘soiﬁbﬂﬂiyi ongatha lagyw a

t enper at re e e h
prgF erab:Jy at ig%f?éﬁgé?gf%re@e%?éﬂ%gss ihgﬁté afh‘% {%ré&’l?% %hase by
t wo- phase nediweshingnatiee ayatesn phagmi withl \?éhto‘r"gﬁmﬁg solvent.| owin this

mscibility cgskh thepker is biéreferdblﬁ | Ziggd = 4 he methadbOVen MERFAhRIE

2o L0n,, P o b@mm&rwg e

(enal apri 116 (enahpe‘n]s)el y is inestradted  wamer pwa‘eer drom to the
effici e”t'y 1oﬁéﬂ’“réc$1h€ hey 1 ” oMebAt - S&iﬂ‘:%?] n?’
such as plper I n erlvat nto t org nrc ase by
washi ng the 'f(é é%ﬁW](T "&]ﬁe@ - "‘ﬂﬁny 5 Pro u¥§>ase t here

i's preferabl enHR&Si'ﬂ) afrﬁﬁi hodhntm thbi Chfater—%l(iblle impurities have
(S) - et hoxycar onyl -3 egyl propyl)-L-al anyl -L-proline 15 (enalapril) is
extracted [ “‘?\ﬁ? from t he

Namely, if a two—phase medium of water and an

organic solvent having a low miscibility with water

containing N~(1(S)~ethoxycarbonyl-3—-phenylpropyl)-L-
alanyl-L-proline is separated at a temperature of at Ileast
20C, N~-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanyl—

25 L-proline can be transferred into the organic solvent
phase, or if the two-phase medium is separated at a
temperature of less than 20C, N-(1{S)-ethoxycarbonyl—
3-phenylpropyl)-L-alanyl-L-proline can be transferred into
the water phase. Thus, N—-(1(S)—-ethoxycarbonyl—3-

30 phenylpropyl)~L-alanyl-L-proline can be separated.
Especially, the case in which the organic solvent is an
acetate is preferable from the viewpoints of easy
handling, safety of the solvent, and high effect for
stabilizing N-(1(S)—ethoxycarbonyl-3~phenylpropyl)~L-

35 alanyl-L-proline. Further, even when the above—mentioned
two—phase medium is separated at a temperature of at least
20C, N-(1(S)~ethoxycarbonyl~3-phenylpropyl)~L-alanyl-L-
proline can be transferred into the organic solvent phase



above- nentioned solution of an organic sol vent containing N (

1('S) - et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - L- prol i ne (enal april) from
."which the water-soluble inpurities have been renoved. 20

Nanely, if a two-phase nedium of water d an organic solvent having

a |low mscrbrlrty with water cofit ai ni ng ' N( 1

(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- al anyl -L-proline is separated at

aterrperature | e

1(S) - et hoxycarbo tﬁ%ht %‘i&ﬁﬁt”%% ﬁf W%F anyph%é Vﬁlt roimnmor :ﬁmcbesalt

transferred into the TDhremnithe sexplanation pﬁasglvemr below t a8 tow-athase

medi um q@,’g t atwh h tew% reouPf in €Seh th?&ex Qhed r ]

N-(1(S)- ethoxy r«g&ﬂ} Wﬂ: hlenylpro t Lalarl - -erornlsg &{) &

transferred i vater, apha maco og agpeepta salt
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separat e pe C e or

acetate is arﬁl;gf eﬁgzl e¥nf rae%%gid}lvr@ggﬁ% e%??é&g?’ O%tlr?z]ndlq’ng,
safety of theashkisigvent, sola:rhcbn hi ghcomtdining f or N—(l(Sérathox:mam'bonyl—S—
N( 1 (S)-eth 1p.%ﬁ}é}p ) al anyl - L- proline.

Furt her, eve?ﬂﬁ‘lﬁ?ﬂ? lrré%'lti)l?[{)) aédd f‘?) t wo- phgse nediumi s

separ at ed at a t enper at u ]éeofe’%lﬁ PRAS t of WAGEL, conttri ut|q3( to not only
1(S)-et hOMarWesa:@henquir opythe L- alprodluction pfol i g cabybproduct

f d I
rrzgs_erre f gﬁ?ﬁ:gﬁ’:ﬂeﬂ%% S?h\é f‘%{ﬁgﬁase vm(is% an |ﬁ5‘?r&an| c st\éll(t1 (S)-
Then the expl aatémmar ngmrmlpmpx —Enalanybpaming on,  agidch i §(2),

carried out 4 €94 W@Qlorpf of that eﬁrodﬁ&'ionf@’fmd‘gby-ﬁroduct

Fg;ﬂ g?ﬁwg;f%kér aﬁpt ablp(raopf%“\[a Vfﬁnyl & no f‘(m&acr dhe o) resplting
reacti on 16 xtpharmaeologardlbd aceeptablensaltr washi ng sol ution
cont ai ni ng N-(1(S)-et h@xyc.%gapgh 3- xtuP@e”yléEs&?ﬁ d L- aé&l@f nalm NG

acid(2). ) he exi stence o er co&trr to not only 10
suppr essi on washinge %‘r“é’&ﬁﬁ:troncon Eanga Hﬁ oxycarbonyl~3-

di ket opi per alel@enylp@@Pylf)a{J-‘ahnyl-aﬁﬁho faicdn 2N (1( gbtained by
et hoxycar bonyl heny but also

-L-ala m no a .
to suppressi orf} %‘E gféﬁyaq%‘? olisied Fof oqq?et%%ﬂg
derivative20 (ﬁ)arm&aainglcallmeaccepmbler sajt.

During the formation and separation operation of
this salt, the weight ratio of an organic solvent and
water is controlled so as to be in the range from 96:4 to
0:100 as in the above-mentioned reaction and separation

25 operation. Dehydration of a solution containing N-(1(S)-
ethoxycarbonyl-3—phenylpropyl)-L—-alanyl—-amino acid (2)
by addition of a dehydrating agent or concentration
operation rather invites disadvantage of production of a
by—product diketopiperazine derivative (3).

30 In the present invention, the following
procedures are also contemplated: |
a pharmacologically acceptable salt of N-(1(S)—
ethoxycarbonyl—3—-phenylpropyl)-L-alanyl-amino = acid (2) is
formed in a medium comprising an organic solvent and water

35 in a weight ratio of 96:4 to 0:100 which medium contains
N-(1(S)—ethoxycarbonyl-3-phenylpropyl)~L—-alanyl—amino acid
(2), which N-(1(S)~ethoxycarbonyl-3—~phenylpropyl)-L—
alanyl-amino acid (2) has been transferred into either one




" 15 phar macol ogi cal |y acceptabl e salt. A reaction

m xt ure; extracted solution or washi ng sol ution cont ai ni ng
"N ( 1(S) - et hoxycar bonyl - 3- - phenyl propyl ) -L-al anyl - am no aci d (2)

obt ai ned by anot her procedure can46al so be used for the formation of
a 20 pharmacologically acceptable salt. During the formation
and separation operat I on of this salt, the weight rat o of an organic
sol vent and €L i1S o | he 0 o
0:100 as in t ovéendriren one"cjiérea tl?)%&aatr? rg fPo{n 898@# g%n??txf&'et
Dehydr at i on @tftelé reactiononcontganinig i te 2)"in’ the manner as
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additi on of dehydratin concentrati,on era i on
rather invi t@é‘ di @dvahE ﬁ?ﬁguchﬁgmg of 35 low byn&ﬁ%'al& with
di ket opi persaziwgteateri vati ve (3) 30 In t he pr esent

i nvention,  the f;g%hgg%@%gécansprOffgé'éegfca%iee al S§@§E°”te%@' At eq-(1(5)R

phar macol ogi c& |y

et hoxycar bonylethom@aybmﬂpﬁrphw anyh'caxmno( 2) adid (2jornmisd in
a medi um COerb?hf&l aih Oéﬁarbr%aﬁ% VQBIve'ﬂtd ﬁﬁéﬁi P whicR WAt doedigesf
96:4 to O: 100 contai ns

1(S) - et hoxyca ylw@cg‘h g;’iaﬁ?op‘ﬂ 0]2%}|“§Hy| by gxfracking or wegphing a
whi gh(z) h0 N-rieat(ion et hownaﬂulrenyl 3cphmyxlmg0pyl ) NE¢1(S) et oaypdarbonyb-
aci as ed_ €]

- 46 - ﬁhé{{aﬂg@ﬂ}t g‘d %&1 %]Inacél ng%’}rom(g)reéﬁl‘f‘gn " xt & fum
after reacti orcmﬁlémﬁ ngnt hergamdusolyent | andhevakarnein awhich descweight
above using a fapiy Phgse #Rdi Wh '.i‘@“édl%n’t"ater Waté”d idn eFgAni 968p! vignt
havingalowr‘iiﬁbblllty wth 5 wa % cgloglcall¥

accept abl e 1N\ 3 1 (%At &’ phase obtain extracting or

et hoxycar dény lwéashimeny| praopy| ) réactiany| - amiixture aci ccort2jnings N+(Q(8ed in

Tt g Lk e (Lol T ol
cont ai ni ng usyng 1 boweravenidaped me Blthelﬁ}ldprokfyl pecesgaxyy| -t no
acid (2) USIpKlarma’tolﬁth ?accep‘mmélgmglsansﬁaml @ngol vent and water in
\tNg' ch a wei ghtus ing rat 'QvoD hel1q?1r18an<':ocmp§f?s|1r\1/ ntwatevl\r"at ghd 'an '& forr%tanmc% 4
: 20 solvent having a low miscibility with water, N-(1(S)-
ethoxycarbonyl-3—phenylpropyl)-L-alanyl-L~proline is
transferred into the organic solvent phase by separating
the two—phase liquid at a temperature of at least 20°C, or
is transferred into the water phase by separating the
25 two—phase liquid at a temperature of less than 20
and a pharmacologically acceptable salt thereof is formed
in the organic solvent phase or the water phase, and
isolated.

_ The solvent wused for the formation of the
30 pharmacologically acceptable salt is Dbasically the same as
that used for the production reaction of the compound (2).
The preferable kind of the solvent and the ratio of the
organic solvent and water differ depending on a solubility
of N~(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanyl~amino
35 acid (2) to be used. However, the solvents shown in the
description of the reaction can be used, in general. The
ratio of organic solvent : water and molar ratio of the
product (2) to water are also the same as those for the
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0:100, or in a mafer phase obtained by extracting or 15 washing a

reacti on m xture cont ai ni ng N-(1(S)-
<“«et hoxycar bonyl - 3- phenyl propyl )-L-al anyl -am no acid (2) usi ng the
above-nentioned nedium and, if necessar t he ‘phar macol ogi cal | y
~acceptable salt is isolated, and usiilg a two-phase liquid conprising

wat er and an organic 20 solvent having a low mscibility wth

water, N (1(Q. . arbopyly- 3- | )-L-al anyl -L-proline

S transf g’}«f)gblcltlrﬁq{or}%ﬁéﬁ%?lgggi %hgo@ﬁeﬁqﬁlg%g@é by separating t he
two- phase liquid at a tdhser diormatignat of eadt- pbpemagalogieally acceptable
transferred igalo0 hR VBEer eRNI§SC chriedeP ﬁdﬁin%ythﬁli%ﬁxgtw-@ﬁ‘@e
liquid at a  {enperatur of ., 1éss tha Olerr]C and g

phar macol ogi c&t}’9g§§6€‘?ﬁ’b)§ré_ hepy m@m’g}—%‘gﬁ y{;@guno in t#ador gani &)
sol vent ph&se witht hanwairgirgahidse acedd such i asl ahgdrochloric acid, sdlfigric
sol vent used for ,the farmati,on.of tha 30__ pharmacol oa%lliaal Ig accept abl:.e
salt is basi#d yor”;gm%masacx » t9ht FERE or3GiHle PHRIUAT oCetIC
reaction of tleidonpmaledc (2acid, fUimarpc ef aciab| e tartariof adiel sawentiteied
tsgf’ugf‘lt:?yo‘c ta%gc}, ororﬂﬁm%nﬁ% VeRidanduit &ls dhiy&hedeREN YN RIaRine,
1(S) - et hoxycariBonyﬁHS- p?@iﬁﬂtﬁropyﬂ)li@ al aﬂ}he anfHing deethad) is mot
usedb How?ve_rparthﬁﬂaﬂ:yventTlﬁnﬁ&w,m itantihe fexanﬁﬂé&{“yFi pth?k"éof?f bbte, reawéi on
can be used, in_general. .ratiQ. .of ,organi ¢ sol vent: .water an
mol ar ratio Sf‘#ﬁge’ a pmgglefl €5 t‘%‘?&ﬁ&i elj:?l re:‘rﬂ?iqueo HeRHQned " JOOTEAE ¢ of
t he. acid, organic acid or amino47acid is pddedctticonaneaaquenusof

the conpound (fguid containing The N-qi (‘S’)‘-@e‘?ﬁox?f:arlﬁmyﬂhﬁ-?w&ﬂk@?%)'{%) ]

accept abl e salt . can .easjly carri out by, .

et hoxycar bonyIL'?leﬂ‘BPSpyPﬂ{- adilnylaarﬂnﬁggo‘jac’rrﬁ ‘X’hl‘ET?) L RYeeuSyn

i no & gani c 18ci diqudch  asoifedningh! or i (N-tm(&)fahbkyc?nbonyl—&fipﬂeﬂylmbpyp)hori c
acid, an organi ag.;ace . c AT TANe
acid, tartar :I,C-Cal %@%a?%i?lg c?‘f‘l?llccwf lgci,%‘,jd%hr_ écﬁaa%nga@g ogxssuilﬁ%i@ .Of

gl yci ne or phdhg@ apbevesmentioned iporgamigecagid, | ienigamic amd  eof xiamino
method is nekidOandithechkarly |imted, and exanples thereof are,

for exanpl e, a nethgd in_which the aboyve; mantbgne_d i nor ga i aci d,
organic acid or amno i fmount 5 tQf the aghe¥gsmentio inorganic
20 acid, organic acid or amino acid 1is not particularly

limited, and in general, when no substance having adverse
influence exists, it may advantageously be approximately
a theoretical amount required based on N-(1(S)-

ethoxycarbonyl-3-phenylpropyl)-L~alanyl—-amino acid (2).
25 In a solvent having a relatively high solubility for a
pharmacologically acceptable salt of N~(1(S)—-
ethoxycarbonyl-3—phenylpropyl)-L-alanyl-amino acid (2),

and the like, the equilibrium of salt formation can be
shifted by wusing an excess amount thereof to increase a

30 deposition ratio of a salt. It is  advantageous from
economical viewpoint and the like to use them, for
example, in an amount of 0.9 to 2.5 fold, preferably 0.95
to 2.0 fold, more preferably 0.95 to 1.2 fold of the
theoretical amount.

35 When N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L~
alanyl-amino acid (2) includes an isomer, for example,
when the carbon atom in the formula (2) to which a
ethoxycarbonyl group is connected is an asymmetric carbon



) I iquid cont ai ni ng N-( 1 (S)-ethoxycarbonyl-3-phenyl propyl) -

L-al anyl-amno acid (2), a nmethod in which an aqueous 15 liquid
;*cont ai ni ng N- (1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- al anyl - am no
acid (2) is added to an aqueous liqujd of t he above- nenti oned

i norgani c acid, organic acid or am no acid, and the Ilike.

The anpbunt used of the above-nentioned |norgan|c 20 acid, organic acid
or amno aci not articularl and in _general mhen no

subst ance haviagﬁmadvgi‘%e a OVQ‘m%%%d e%ogggmc i taCl y Org t AgichuQr
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25 n a soPUAHE nenny ey TR RN ) ik Rl iR ot By Ceg 1%
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20 high yield is not @easily obtained and property and
condition of the produced crystal deteriorate and adverse
influence is exerted on filtration property and drying
property since the water—solubility of the maleate is
rather high even at low temperature. Furthermore, any
25 satisfactory method to solve the problems has not been
known hitherto. '

Then, it has been found that these problems can
be favorably solved by adding and/or allowing to coexist
an  inorganic  salt having high  salting-out  effect,

30 particularly sodium chloride, potassium chloride or the
like, by carrying out the steps of forming and
crystallizing a salt within a range of 40 to 70C, or by
employing these methods alone or in combination thereof.

Especially when a pharmacologically acceptable

35 salt is formed from a reaction solution which is obtained
by condensing an amino acid (1) and N-
(1(S)—ethoxycarbonyl-3—-phenylpropyl)~L-alanine- N~carboxy—
anhydride in an aqueous liquid essentially consisting of




" derivative (3) is remarkably high, and contam nation of an organic

sol vent- which is not preferable for a human body into the final
sproduct is avoided. However, it turns out 15 that, when t he
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20 formation of the maleate becomes incomplete, resulting in
decrease of the vyield and remaining and contamination of
maleic acid which is an insoluble component. Further, the
property and condition of the resulting crystal are
generally poor, and adverse influence is exerted also on
25 filtration property and drying property. Thus, it is
important that the concentration of an inorganic salt is
not too high in the steps of forming and crystallizing a
maleate. The  upper limit of the inorganic  salt
concentration at the formation and crystallization of the
30 salt cannot be stipulated unconditionally since it depends
on the concentration, temperature and method in operation
and the kind of an inorganic salt and the like.
The concentration is generally at most 15 % by weight,

preferably at most 10 % by weight for suitable operation.

35 From the above—mentioned viewpoints, for
preferably solving these problems, there can be used a
method in which an aqueous liquid of

N-(1(S)rethoxycarbonyl—3-phenylpropyl)—L-alanyl-L—-proline
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The t1me for addition of the aqueous liquid of
enalapril in which an inorganic salt coexists is not
particularly limited and, in general, the time required
for adding the whole amount thereof is at least 1/4 hour,
normally at least 1/3 hour, preferably at least 172
25 hour. The amount of maleic acid used is 0.9 to 3.0 molar
equivalents, preferably 0.95 to 2.0 molar equivalents,
more preferably 0.95 to 1.2 molar equivalents, based on
enalapril. )
The operation temperature for forming the
30 pharmacologically acceptable salt of the present invention
depends on the kind of a solvent, the kind of a salt
formed, an operation manner and the like, and cannot be
particularly limited, however, it 18 carried out
preferably at 40 to 70C, and it is suitably carried out
35 more preferably at 50 to 70C, particularly about 60C. A
system in which water coexists 1is particularly important
since heating in a system in which no water coexists
leads to the production of the by-product diketopiperazine
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20 suppressing the productlon of the by—product
diketopiperazine  derivative  (3). Finally, the reaction
mixture can be cooled to a temperature of at most 20T,
preferably at  most 10C to increase the amount
crystallized.

25 Particularly, in a method for converting
N—(1(S)—ethoxycarbonyl-3—phenylpropyl)~L-alanyl-L—proline
(enalapril) to its maleate, the amount crystallized of
N-(1(S)—ethoxycarbonyl-3—-phenylpropyl)-L—-alanyl-L-proline
maleate can be increased by adding and/or allowing to

30 coexist an inorganic salt such as sodium chloride or
potassium chloride in an aqueous liquid containing
N-(1(S)~ethoxycarbonyl—-3-phenylpropyl)-L-alanyl-L—proline
and maleic acid. The aqueous liquid 1is preferably a
medium comprising an organic solvent and water in a weight

35 ratio of from 96:4 to 0:100. As the above—mentioned
organic solvent, the one wusable for the production
reaction of the compound (2) as described above can be
suitably used. The amount of water to enalapril can be
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20 production of a by-product diketopiperazine derivative (3)
also in this purification operation. _

Furthermore, as described above, for increasing
the vyield, the addition of an inorganic salt can be
suitably carried out, and the operation temperatures for

25 recrystallization and reslurry washing can be raised, and
preferably the operation can be carried out at a
temperature in the range from 40 to 70C, and can be
suitably carried out more preferably at from 50 to 70C,
particularly about 60°C, from viewpoint of improving the

30 property and condition of the resulting slurry and
crystal, as described above.

By such operations, an N-(1(S)—carboxy—3-
phenylpropyl)~L-alanyl—-amino acid (4) and N~(1(S)-

ethoxycarbonyl—-3-phenylpropyl)-L-alanine (5) can be
35 advantageously reduced and, consequently, an N-(1(S)-
ethoxycarbonyl—3—-phenylpropyl)—~L~alanyl-amino acid (2)

having a low content of these impurities can be obtained.
This impurity removing effect differs depending on the
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too a - nethod such as recrystallization or 10 reslurry washing.
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aqueous [i0guiadcepkable salt of N—(l(S)—ethoxycarbonyl-B-
phenylpropyl)—-L~alanyl-amino acid (2) which  comprises
reacting an amino acid (1) and N-(1(S)-ethoxycarbonyl—-3-
phenylpropyl)-L—alanine- N-carboxyanhydride in an aqueous
liquid essentially consisting of water under the
25 above—mentioned conditions, subsequently forming a
pharmacologically acceptable salt thereof from the
reaction mixture containing the resulting N-(1(S)-

ethoxycarbonyl—-3-phenylpropyl)-L-alanyl—-amino acid (2),
without extracting the product (2).

30 Another most  preferable embodiment of the
present invention is a  process for preparing a
pharmacologically acceptable salt  of N-(1(S)-
ethoxycarbonyl-3—-phenylpropyl)-L~alanyl-amino acid. (2)

which comprises reacting an amino acid (1) and N-
35 (1(S)—ethoxycarbonyl~3-phenylpropyl)-L—-alanine- N~carboxy—
anhydride in a mixed solvent system of water and an
organic solvent having a low miscibility with water or in
an aqueous liquid essentially consisting of water under



preferably a medi um conprising an organi c sol vent and water in a
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separating II‘III&&%IEOO@I- &Iétj( S)thgt EﬁIéléc:eglrQbolrl %ﬁ &?7 p?%%yl m}_ted only

aI anyl - am no d® dhose EK@WDI&&; resulting reaction mxture to obt ain
water-saturated  orpRéi CHPEC! Vﬁﬂélys@haﬁ'%s ScafMBHal BUfY under the

N (19 NIy conabiiens: Propyl)-Ls
20 Column: FINEPAK SIL C18-5 (Trade name, 4.6 mm X 25 cm,
available from JASCO CORP.)
Eluent: 0.1 M KH:PO.(pH2.8)/CHsCN (70:30(V/V))
Flow rate: 1.0 ml/min
Temperature: 45T

25 Detection condition: UV 210 nm
EXAMPLE 1
30 To 22.02 g (191 mmol) of L-proline were added

20 ml of ethyl acetate and 22 ml of H>0 and, then, the pH
was adjusted to 10.5 with 30 % by weight NaOH aqueous
solution. The inner temperature was regulated to 19 to
20C and, then, thereto was slowly added dropwise a
35 solution containing 29.20 g (96 mmol) of N-
(1(S)—ethoxycarbonyl—3—phenylpropyl)-L—alanine- N-carboxy—
anhydride in 156 ml of ethyl acetate over 4 hours with
stirring. During the dropping, the reaction mixture was



al anyl-amno acid (2), then formng a pharnmacologically
accept abl e salt thereof. From t hus obt ai ned pharnmacol ogi cal |y
.waccept abl e sal t of O N(

1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- aﬁﬁgyl - 10 amno acid (2), a crystal
can be separated according to a d such as centrifugal separation,
pressure filtration or filtration wunder reduced pressure, and

washed, and rie der ngr res u or_.reduced ssure.

The present mapﬁg ﬁ %r éf% ip%m chllts f?%l%g ﬁﬁ?ﬂ‘é{bse b3? o by
means of Exdypl emexghltt Na@H t aqubeus salntiemnst oamid t rmmulbmmfsiynt the

I nvention is R 0] esy T HPLC
anal ysi s was cgfrlr+e ehtf}%&@ }el? t“ﬁaé rﬁéﬁ?ﬁ frgévi\?rr%ltcondl ttloonzoczo and g&

FI NEPAK SI L Cagittingadepomae, % mmbaiptainegd at 1 kW/m%yai |éfﬂee"

f SCOx | )
(;gmsg?wv))C%Bn)pletlon of! Y@t : dr&brgmlﬁ KHitRS r §Heraig | Wild2- SoAtehuenr | G

| ow,r at T erature: 45[err] C 25
Det ect i on condi t PGHT (%Fhe same' 'Conditions. € 1nner temp W’]LLE”el
30 ' wap Qﬁs@él tg (3B¢ ,nmand tiie LpHr dhieneofrewas add@usted 120 4d5 of

et hyl acet ate.,andozzz nh’tlﬂ{‘\lacﬁgr rﬂo ggd V{,&gﬂit tfi_fCIpH TH"%? aghgst%gn}eo

10.5 wth 30 %by wei g agueou ut.i on. I Nner
tenperature weBditigasat édlet(StlfI'Qngt owas comidnppd famd 10 ¢ réRutes heioet o

ng S|0W:DO %@@Qﬂeté”olﬁt‘l"ﬂese déca&%tor:]c ﬁibhg” ’[Qﬁﬁtﬁb Agdtic 2 é’elg_é lvﬂa
R ) SRETY € P s VIR e R
stirring. Dexitnactddheonde oppithg, 20t el oéacelthgrh aaetatereat vanC (yTheb
WE‘ISSht NaCOH acx]%égbes?ﬂgol ut@“ﬁt‘ ?#SS Wganeouﬁ{é@d?‘h&g tq{l nner grrped}% eur)é
was nai nt ai neWidh 18200 po[ anr jamewrt + Ré ¥t |V|€>§umepc9ﬁert heyggrganic
mai nt aineds atphake KWAN @0¢.  Pheer water—saturated _organic phase was
analyzed with HPLC and, as a result, a solution
containing 14 % by weight N—-(1(S)—ethoxycarbonyl-3-
phenylpropyl)-L-alanyl-L-proline was obtained. The
reaction ratio was 97 % and the extraction recovery was 96
20 % (both were calculated by HPLC absolute calibration curve
method. Hereinafter the same). The amounts produced of
the by—products were as follows: diketopiperazine
derivative (3) 0.5 % by weight, carboxy derivative (4) 0.4
% by weight, N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-
25 L~alanine (5) 0.5 % by weight.
_ Further, to this solution was added 10.49g
(90 mmol) of maleic acid with stirring at an inner
temperature of 30C. The stirring was continued for 1
hour wunder the same conditions and, then, the inner
30 temperature was cooled down to 5C over 3 hours, and the
stirring was continued for further 2 hours. . The deposited
crystal was taken out by filtration under reduced
pressure, and washed twice with 80 ml of ethyl acetate
cooled to 5C. The resulting wet crystal was dried under
35 reduced pressure (20 to 50C, 30 — 1 mmHg), to obtain
42.54 g (86 mmol) of N-(1(S)—ethoxycarbonyl-3—
phenylpropyl)-L-alanyl-L—proline = maleate. The purity was
at least 99 % and the contents of the diketopiperazine




5 conpletion of the dropping, the stirring was continued for 1 hour

ynder the sanme conditions. The inner tenperature was raised to
"30[err]C, and the pH thereof was adjusted to 4.5 [err] 0.2 wth 35
by weight HQ. Under the sanme _ (‘5 nditions, the stirring was
continued for 10 mnutes to 10 conplete hé decarboxylation. The
organi c phase was separated at 30[err]C and, then, the water phas

was further defiid ed e W m ethyl acetate at 30[err]C
The resul ti Eﬂ (;C?’G%%ni c%as&aape(%gym x(g%ﬂé’ﬁg%t‘%enei\@sheanénc[eN‘(l(SM‘t
H20 in an anoufHISKYeArRasylvITDhenyipropyl)odgalanings phase(5)at 30 ekyere.
The water-sat nespestivelyganie RIGHRE W , anglyzed . with PLC .and
as a resulf, a sglguhi_?{l _ con??l%ing 1 %elg%. ihg?nt y1§8
N- (1(S) - et hoxytatBonyl - 3- @eﬁW%E%H Nyl 23 zplyenylppopyl)mb-alasine - N~
obtained. 9 ~Camboxyantwalridenwanst9® %as 97 % and the extraction recovery
was 96 20 % (both were calculated by HPLC absolute calibration curve
nmet hod. Hereinafter the sanme). The anounts produced of t he

by- product s wer e as fol |l ows: di ket opi per azi ne derivative (3)

0.5 % by wei ght, carboxy derivative (4@%@ E % by wei ght,
N-(I (S)-ethoxycarbonyl - 3- phenyl propyl) - II‘_ a% anine (5) 0.5 % by wei ght
Further, to this solution was added 10.49g (90 mmol ) of nal eic

acid with Hirring at anTondér ml of UG’ ¥ayr addell rel oy T
stirring was L‘cgﬂéﬁﬁé’egndf O’l’:h%& hoHr under Ie e2%g¢rr% go?(lj?%i_ OIémH‘,f
then, the inner 30 feénperat ur el % oBe d toviist eff] & - ot Burk,
and t he st?¥ riWgi8as Nal i maueousr soluthien. 2 Mher s inndihe wWannshiare
crystal was wageregulutled byo 19! ttat o aﬁﬂde@heﬁedgﬁgﬁd 057 Slowly
and washed té’&(fe%i wg@ 080 25 et hyl etate TR ¥ 3] oYY
The resul ting wet cr 4P 0as &dr i 4d6unq@m refluced pemestale (60 t N-
iEE ﬁ{ rS % C, tlfo -(>1(S)‘etél:gygcarbowjdtshphenylﬁa%ﬁf)—lr%a{xi{@Q\!—ﬁarBHR&')- | OI
- et hoXygaREAgL- 3- pheny yl)-Loal anyl - L-prol1ne ~ nal eate.
The purity %s at Teast 99 %Ihgi_]ggt hewbghter#érrdpgt he T)urmg the
di ket opi per azi ition, the reaction mixture was maintaingd at a pH of
derivative (3)0.5 carb0xy widdriwdding dédbwisaNdsg Nr( 1) - . '
et hoxycarbonylag%-egngnyl prgg%tl.z)-L-al angne ﬁ%l) 30 7% &grewaght NaOH
respectively mist §°05-M byaldei gnpimulteneousiyel d the  inner
temperature was maintained at 19 to 20C and the agitating
power was maintained at 1.2 kW/mS3.  After completion of
the addition, the stirrix_lg was continued for 1 hour under
the same conditions. The inner temperature was raised to
30C and the pH thereof was adjusted to 4.2 * 0.2 with 35
25 % - b?r weight HCL  Then, under the same conditions, the
stirring was continued for 10 minutes to complete the
decarboxylation. The reaction mixture was analyzed with
HPPC and, as a result, a solution containing 21 % by
welght. N—(1( S)-ethoxycarbony1—3—phenylpropyl)—L-alanyl—
30 L-proline was obtained. The reaction ratio was 97 % and
tl‘me amounts produced of the by—products were as follows:
diketopiperazine derivative (3) at most 0.05 % by weight
carboxy  derivative  (4) 0.4 % by weight, N-(1(S)-
ethoxycarbbnyl—3—phenylpropyl)—L-alanine (5) 0.6 % by
35 weight. : |
This solution containing N-(1(S)-
ethoxycarbonyl—3—pheny1propyl)—L-alanyl-L-proline was
added to a solution of 10.66 g (92 mmol) of maleic acid in

%

e

h



from N (1(S)- et hoxycarbonyl - 3- phenyl propyl )-L-al anine. N 5
car boxyanhydri de was 90 % EXAVPLE 2 10
.To 40 m of Herr]0 was added 22.02 g (191 mol) of L- proline and,
then, the pH was adjusted to 10.5 with %_ by weight NaOH aqueous
solution The inner tenperature s regulated to 19 to 20[err]C and,
then, thereto was slowy added 29. 20 g (96 nmol )  of a

cryst al of 115 ¢ ( -e ycafl: - 33phenyl. yl)o ) - lL.pe.
N- car boxy- Zd\l;ﬁ?ilydplfd]eﬁié\/ewfeé gﬁgg{r}g %\)/E\n t%ﬁl sp‘?‘g?i negelﬁpajﬂ?ﬁpkﬁg oft he
addi tion, the 60@acoven Inihoure whbenwitircingedwast canpinuest for 1iducur
0.5 wth addijfy diROWssme 3&?n(3’f’ti6}i/% &ﬁﬂghrthéﬁ,q"she infiét' € Qmperature
sol ution, an st jmul taneously, _ the i npner’ 2 tengeraturg was
mai nt ai ned at Via;ﬁtﬁoﬁﬁnﬁer qQWn 4Ad YGe A¥EX aBi Mpurs, pudethfastiingaiwasd at
1.2 kWn{ & rlconthhiied dofplfirther of hourshe &l t deposited Sérystahg waps
conti nued for t%lkhour unfier b Hxﬁr ige cQn trl ong, The i nner tenperature
was raised to en(E.O[(éﬁl ]C And % Ther was q&]‘ edPI S 031Gy t
35 25 % by quickly Reshedrhéhreandemeshewitdanm80comdii tafonHz0t heooled to
stirring was gcqati d f At e q;gq)l te e g TF
decar boxyl at i oOn. A TE?' rez;lf:}%? on%s%mﬁﬂgr eér}\rlstvatg'l anfa y?’edgoé\ﬁat hfllteramttg
and, as a res@nd é‘sgiQﬁSYona@éntﬁ?“ﬁﬁ:ﬁ@‘tZlc%'ﬁw onmgi g the casg (of
% S) - et h??qsocarf@?nﬁhg& pggngf/éﬂltopnt) -éa?]al a/mdr- t Qempe:a@mg ”?f‘t"ﬁswb’t aiﬂh;éi t
e reaction ratie .was 0.an e.amunt s, pr oduce e by: product s
were as foll O\ésu?tl\ﬁgdi%fzqﬁ‘f'ﬁgrg}?#éf dé?in& S Vgﬁ» )Ogt Wﬁé? @p@lg %ya
wei ght , caasexy filtenabilityve andt) a 0.fprm o ofby finei glarystalN- (1(Ie
et hoxycar bonylre3ubliagy! wefP¥rystal! #akNedrielS)undét Sreddéed’Y phessutel Y%

Z’?Ihzxycar boaglt-%l-gﬁ@nyl E)ng%t ?IIEI%MPIFOBI;%&%% 42.05 685 mmgheof o 2
sol uti on df5 1IN-6d(8)t<thoxyelrbodylrdr-phenytprbpyl)-L—-alanyl-L—proline
- 57 - 2QnMeats, HPARE] Qurtdy w3kl Tt N8ad 89 '9NGid ¢ BABCLAhHES Ll of
the diketopiperazine derivative (3), carboxy derivative
(4) and N-(1(S)—ethoxycarbonyl~3-phenylpropyl)-L-alanine
(5) were respectively at most 0.05 % by weight. The vyield
20 from N-(1(S)—ethoxycarbonyl-3—-phenylpropyl)-L—-alanine- N—
carboxyanhydride was 89 %.

EXAMPLE 3

25

| To 22 ml of Hz0 was added 22.02 g (191 mmol) of
L-proline and, then, to this L-proline aqueous solution
was added a solution containing 29.20 g (96 mmol) of N-
(1(S)—ethoxycarbonyl—3-phenylpropyl)-L—-alanine- N~carboxy—

30 anhydride in 176 ml of ethyl acetate. The inner
temperature. was regulated to 19 to 20C and, then, the
reaction mixture was maintained at a pH of 10.5 * 1.0 with
adding dropwise. 30 % by weight NaOH aqueous solution for 5
hours wunder stirring, and simultaneously, the agitating

35 power was maintained  at 1 kW/m3. The  inner
temperature was raised to 30C and the pH thereof was
adjusted to 4.5 * 0.2 with 35 % by weight HCL. Then,
under the same conditions, the stirring was continued for



60[err]C over 1 hour. The stirring was continued for 1 hour under the
sanme conditions and, then, the inner tenperature was cool ed down to
."5[err]C over 3 hours, and the stirring was 5 continued for further 2
Hours. The deposited crystal was taken out by filtration under
reduced pressure and qui ckly ‘washed three tines with 80 ml of H20
cooled to to ‘The resulting crystal had a good

filterabilit | t i f
10 form né y t]he Saq{c@sg P&Syccﬁﬂﬁle%écetlgﬁgedé({a)l'%i&lat%g‘o[ e'l‘ °ofgafiic®

resul ting sal Phase sW@SrySQWﬁﬁ@df(ﬁtm 3 Coanigndandthem athe pmter phase
filterability wand fur@hexf“ orggtratted | rtﬁlceCWﬁ‘tB' 20 The of EEﬁgl tigpgtaRd

CryS§?|tg’agb?%" ﬁd& {,gguced ”83%% Were ltmoxeé)[ d then Wasjhed

N-(1(S)-et rﬁ)xmﬁrebomth- 0Ii/-l;,rﬂherrylhm opmbnt - of aby % byprvdlume of thel eaggmc The
purity was at t t hepcant Q e 0 Lazine
derivative (I%faas% néj derrT@%t | Sﬂt%r E g.}ratea 8rgé“}§%l\k (IQP}&

1( S) - et hoxy cardnahyz eds ;waé | BPbEy | 9nd.- aaenaneresult(sa \ﬁ@i@tloasgmntamllrgg at
nost 0.05 % bYMV‘B' ght .y Th@vexgﬁjcd W(l{SP@thochar%{ylis-pheny rg)ropyl -L-

S)-eth bonyl .- 3- ph |)-L
(9, ethoxyear oyl BRERLAT ORI “glanige "N ol BRI as fes

Ezo w?s add)ed . R @nlﬂl9thmme:)tmi:t1on apiol iwes Hbd, %. t heThe tamowiss
proline ol utjen S utr ont ai_ni ng
(96 nmmol ) of @%ﬁ‘ce?ug bfe)t hox%ég?bo%&d%goahléﬁ I prop@rce) g‘ganr né(ﬁk?vgs

N- car boxy- 30 dikekgpinerezing, demvative ¢8) @4yl % adwt at\EelghtThecalThm’er
tenperature WRsivggveat 6(«4) t@519%t0b 20B¢eﬁgh€3 aNd(l(SZ"eéthd}ﬁ%arbonyl—
reaction thLf{)e was marnt at. a&i@ Cﬁ h

dr opwi se 30 % yptWépaﬁfo al?é"dﬁg t§ 1?36rW§1 t hours under

stirring, 15and sinul t afamihey, tiche thagi tsulittign35 wasowaddedwes  solution
o oL 0 B 1025 "o WS peid SR HIS o087 L
% by wei ght SRYTINGTh@k an RSy tﬁ@%ﬁﬁu%n(ﬂtréﬂﬁ t he b@rrﬁﬁlmjl%s
continued for was continued for 1 hour under the 58ame conditions and,
then, the inner temperature was cooled down to 5C over 3
20 hours, and the stirring was continued for further 2
hours. The deposited crystal was taken out by filtration
under reduced pressure, and washed twice with 80 ml of
ethyl acetate cooled to 5C. . The resulting wet crystal
was dried under reduced pressure (20 to 50C,
25 30 —- 1 mmHg), to obtain 41.67 g (85 mmol) of
N-(1(S)—ethoxycarbonyl—3—-phenylpropyl)—L—-alanyl-L-proline
maleate. The purity was at least 99 % and the contents of
the diketopiperazine derivative (3), carboxy derivative

(4) and N—(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanine
30 (5) were respectively at most 0.05 % by weight. The vyield
from N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanine- N—

carboxyanhydride was 88 %.

35 EXAMPLE 4

To 22.02 g (191 mmol) of L-proline and 29.20 g
(96 mmol) of N-(1(S)—ethoxycarbonyl-3—phenylpropyl)—



10 mnutes to conplete the decarboxylation. The organic phase
was separated at 30[err]C and, then, the water phase was further
“extracted once with 20 mMl of ethyl acetate at 30[err]C. The organic

phases were m xed and, then washed Qor@g with Herr]0 in an amount of 5 %
by vol une of the organic phase at [err] C The water-saturated
organi c phase was anal yzed with HPLC and, as a result, a solution

containi ng 9% ' 1 S) - 0X on 3- phenylepr )-L-
al anyl - L- prol iLnJeaim\{\}ase %ﬁﬁﬁ%}%ﬂ&ﬁ%@ﬁ% ea‘g%l on araé{ii 0%0- vva{smlo df%%%%)' and
the ~extracti dhe r anner Wemmmatwre Twes aregtdated terotlcde 20@ ande
by- product s re a oWsS:- et R An rhgatiqe 3)
04" 5 by wileRy ° the?reactfon “g’e‘;“.“;%t ! pRlRgAca " Bt %‘;b“l Oh 105
N-( 1( S) - et hoxycatdbnyyith  adding,cdvopwisg | §0L-/a| oy nweight ol aOif bR .

15 5 colitiber, foto 6t hikmrsolzgﬁigé@ weirringldedind hdltfously,of
In

ég' 2i5nge£ 8t8 egEFgllre)at (é%éta Eﬁlgci?ﬁ%lggr] CWaSThgla?é'f"‘fl_i'bE{nggt Vu\%gs Wﬁﬁ%lmrjrel raEL
hour under thdnmere temptratone amas raisadeto t3EC naad t theerpH uthenest
cool e Sam, Ll rfdfenditTed 2p MRy S, S e, it
out by filtratAider adigsiangr e@ice®H pr tndgre, thad samenegondifiiens.i tthe g0
m of 16 hytindakat vagod@ttinied Sfefrl1m  mbeutesesubt | Rgmplete Cihest al
was dried dmdeé faidéjced IPressé%ﬁj(ﬂ(zo'ttu?’e %voelse”allgl zez V%Pth
1 mHg), todesafapxylation; JHq g n " mixture \wds; analy .
(S) - et hoxycar BHRC - SamﬂoemaSgr @y resultal aay| seluian i reontainimg) ede. % Ty
or | vat ve  (FRHE D oy NaSEtycAbopyl- SO Bhen SR A ABRPE-
(S) - et hoxycar Borgrolme pﬁ%%?yl%&é?d?ﬁ&-j‘éleaﬂ ton (Sﬁl%W@Sre%ée&i\ﬁé’r@ at
nost 0. 05 1% bytheei ghifountdhepnodiiaéd of f nbw by—products were as follows:
N (10S) et O RhaRierdz BE " ORI Ll A Mngd  0.05 %% YUy de
g (191 nmmol ) ofarbopyol | derivative. 204 0.496 % nhyl) weight, N-(1(S)-
N- (1(S) - et hox gt toRge¥tbonPrerphengdytdpyl)-L-alanine  (5) 0.7 % by
- 59 - weight.
20 To this solution was added a solution wherein
21.09 g (182 mmol) of maleic acid was dissolved in 40 ml
of Hz0, with stirring at an inner temperature of
30C. The stirring was continued for 1 hour under the
same conditions and, then, the inner temperature was
25 cooled down to 5C over 3 hours, and the stirring was
continued for further 2 hours. The deposited crystal was
taken out by filtration, and quickly washed twice with
20 ml of Hz0 cooled to 0 to 3C. The resulting wet
crystal was dried under reduced pressure (20 to 50T,
30 30 - 1 mmHg), to obtain 41.29 g (84 mmol) of N-(1(S)-
ethoxycarbonyl-3-phenylpropyl)-L—alanyl-L-proline maleate.
The purity was at least 99 % and the contents of the
diketopiperazine  derivative (3), <carboxy derivative (4)
and N-(1(S)—ethoxycarbonyl—-3-phenylpropyl)-L-alanine (5)
35 were respectively at most 0.05 % by weight. The vyield
from N-(1{S)~ethoxycarbonyl-3-phenylpropyl)-L—alanine- N—
carboxyanhydride was 87 %.




. wherein

L- al ani ne. N-carboxyanhydri de was added 60 m of Herr]O. The i nner

tenperature was regulated to 19 to 20[err]C and, then, the reaction
-IMi Xture was maintained at a pH of 10.5 [err] 1.0 with adding dropw se 30
% by wei ght NaOH aqueous 5 solution for,, 6 hours wunder stirring, and

si.mul t aneousl y, the agitating powe|60 was mintained at 0.9
kWnierr]. The i nner tenperature was raised to 30[err]C and the pH

t her eof was adjusted to 4.2 0.2 V\AW %ogy wei ght HC . After
adjusting of pH under the sane L the 10 stirring was
continued for 10 m nut es to conplete the decar boxyl ati on. The
reaction mxture M7 el éﬂft?zo wdd A 22522 J §391" mBol) of

sol uti on cont af ni ng 18 % h

N- (1(S) - et hoxy aPBelpe- :ﬁ-"}Sﬁeﬁ%e@s op%%l 47 | gal G4 -mmol) | ofr 80i e bms weight
?Et aij ned. d5’ hteNaeﬁcta@ﬁ\ec]gﬁ : Solt$o196 v%és a?ddé@ thefet RNRHER 'S st%%‘ ?g) ﬁftt

e by- produc as fol)ows; | opi pe a2|ne vati a
most 0.05 % ﬁ?vgeetd he ca‘?%ox?f fﬁ@r dﬁ)b /il he pyinner
\O/}ei ght : N- ( 1te§mperatureet hwa;cenegui‘q;ﬂedB 'aheihs&l moopyST, Laadantn@n ®reto0. 7
o by weli g tl ut | gn
ré )J vva(g]dl sso @d%%ﬂﬁxgsgﬁ#onyl

H20, with 3rPh%§Y PT&P ‘fﬁﬁﬂme (N gﬁ&lf pde  3opEer]c.  TAO
stirring Ms fdnutedied wiftﬁr é,tllft@mg undeAff_téje the sa@mrggﬁ@l,ht | Opp %ﬁg

then, the enper ur e ol ed do err]C ,over
hours, and thegg@tql{m’i ng pﬁa ﬂ?l nu eﬁnqrher IE”&MP b@ﬁ%me
deposi ted cryaparoxasately tlékem 30t minutes; I andt |f0|n 8 ahdurqutfﬂdnlny this

washed twice tMhdh the %@acfibnOfrgHEﬁfé‘e] Owgéo%ﬁgl f}g ey C010 ahe
resulting wet cr s% é . ress I e 2
50[err]C, 30 %092 lﬁmﬁgﬁaﬂgo I9Daise, 13 '{; ¥4 Weight oNaGH ( aageous
et hoxycar bbay| s@luthemy| pandy| )sﬂmuiltalwdudlyprolﬁ}me agitatii e. powerThewas
purity was at ?ﬁ{au%%g% apd ¢ ge. RVWn?‘ﬂtst cbi}ﬁaletae;1 d‘éh et "tiraﬂ "With

derivative dérivative
(S)-et hoxycarb I-Wenyﬂ%ﬂl@ﬁfﬂt}lrﬁ ammtaene(la ags 10 e thespati vehs

at nost 0.05 &djtedwet@htd.0 The ¢.i2el &ith 350m by welght HCL. ter
\I;I_/aglz(g) %et hoxygé s%n)fé' E}Pehe% progaex)_lthae agér?lgo condltlons, ’&1 agh%/rrrullge
20 was continued for 10 minutes to complete the
decarboxylation. The reaction mixture was analyzed with
HPLC and, as a result, a solution containing 18 % by
weight N-(1(S)-ethoxycarbonyl-3—phenylpropyl)-L—-alanyl~L-
proline was obtained. The reaction ratio was 99 % and the
25 amounts produced of the byproducts were as follows:
diketopiperazine derivative (3) 0.05 % by weight, carboxy
derivative (4) 0.1 % by weight, N-(1(S)-ethoxycarbonyl-3—
phenylpropyl)—Ljalanine (5) 0.6 # by weight.
This solution containing N-(1(S)-
30 ethoxycarbonyl-3-phenylpropyl)-L—alanyl~L-proline was
added to a solution prepared by dissloving 11.31 g (97
mmol) of maleic acid in 20 ml of H,0, with stirring at an
inner temperature of 60C over 1 hour. The stirring was
continued for 1 hour under the same conditions and, then,
35 the inner temperature was cooled down to 5C over 3 hours,
and the stirring was continued for further 1 hour. The
deposited crystal was taken out by filtration, and quickly
washed twice with 80 ml of H.0 cooled to 0 to 3C. The



" EXAMPLE 5 " To 60 M of H20 was added 22.02 g (191 mmol) of
L-proline and, then, 25.47 g (191 mmol) of 30 % by weight 5 NaOH agueous

.">sol ution was added thereto with stirring. At this tine, the pH of

the solution is 12.9. The inner_ tenperature was regulated to 14 to
15[err] C and, then, thereto was addeH 79. 20 g (96 mol) of
“N-(1(S)-et hoxycar bonyl - 3- phenyl propyl ) -L-al ani ne. N-car boxyanhydri de

over 30 10 Enutes  wit. i{ring. ft ...compl et i of he
addi tion, tri‘éfsrﬁ]lﬁﬂg & ysi:%le %%ac io%OOA\rri ﬁhﬁrt@gﬂl%qa glossy and
appr oxi mat el yexk@eliemt30cimystat esormnd Ihortlee hease foforfarmiing the i selt tae
reaction m xture i j a,pH @fh40. 0 0.5 wiih i Ng
dropwi se 30 % by %grrhrt‘:31 %@g&g{%uso& _%soo at i (1):1&,e gﬁéﬁﬂtg?%ul aneoag%,
the agitatirgurrpovier thes formmeofnt ayhied and chad av poerr | filterabilswpl et e
it vas 5 ogpid e Yorm  pFD AECrYSLRIPY TNES SR Re! cps @il ihas t1e
. . 0 .
adj usti ng the‘!hf)‘ﬁlfj L}Hb(if‘rr tﬁ%‘?‘é%ﬁje E‘ﬁ?ﬁﬁ‘-‘crieor@?) R §Bicrri hg 70 \}vasmmhtgi
continued fir obt8in Mhblesg (8 momb) etof Nrél(S)—etlemaydarbohsl+3n.
The reactio j S Lyz it h LC : . r It
a solution rk%%%@?%bﬁi% al%gﬁb)!/ Eg(m%i hlpalea'fﬁ N-?Hg_ &ﬁ-ltﬁ V?éél
1( S) - et hoxycadtborlgas3- pifenyh prags the- amngqsnms of phel idikeiapipanazined.
The reactj®n dadivatMmes 9933 andedridxy> HEiNAtEvePr Oﬂla')cedarﬁf INS(1(S)-
by- products re as foi_i_wi;} ) Iﬁ?t_ﬁp_l erazine deri \é?tl ve (3)_0.05 %
by wei ght, ca¥ carbopgl & RheRyIpEIPY) T %‘%&“V&%i ght, ) were
N- (1(S) - et hoxsespecbiwdly3- at mostyl f0.0pyl ) %L- diyani meighy. 0. 6Theby yweldht .
Thi s s ion O &b Di T i ine. N—
et hoxycar bomyt R oeny! oy SyTHPY Pe€tbapsarbolly G- hienloropgl-L-alagipe: -
a solution pf] 531'1 Hep\dhge 11.31 g (97 mol ) of maleic
acid in 2fpm of H20, with stirring at an i nner tenperature of 60[err]C
over 1 hour. The stirring was continued for 1 hour under the same
conditions and, then, 35 the inner te%erature was cool ed down to 5[err]C
over 3 hours, and the stirring E td nued for further 1 hour.

The deposited crystal was taken out by filtration, and quickly

washed twice with 80 m ,of .err]?co led to O, to BEerr]C. . The
According * fo Example 1, using “various solvents

20 shown in Table 1, N-(1(S)-ethoxycarbonyl-3~phenylpropyl)—
L-alanyl-L-proline was prepared and applicability of the
various solvents was examined. The reaction ratios in
various solvents are shown in Table 1.



. 61 - resulting crystal had a good filterability, a glossy and

excellent crystal form In the case of formng the salt at an inner

- tenperature of 30[err]C, the resulting salt was slurry in the form
of whip and had a poor filterability 5 ﬁd a form of fine crystal. The
resulting wet crystal was dried und reduced pressure (20 to 50[err]C

30 -> 1 nmHg), to obtain 42.52 g (86 mml) of N-(1(S)-ethoxycarbonyl -
phenyl propyl ) - L-al anyl - L-prol ine mal e? The purity was at

| east 99 % and the contents of the dike op| per azi ne 10 derivative (3),
car boxy derivative (4) and N(1(S)-

et hoxycar bonyl }

respectively atMisedisility0 o5 % by weight. The vyield Readtiem

N-( 1(S)- etgﬂoxyqﬁréggwlso’gvgﬂgnyl pr Opy|scllveﬁf§.nl ne. N car bgxygphydri de
was 90 % 15 E 6

According to Exz;vrrlp evYL?team ng vari ous sol vents 20 shown in Tc%?

N-(1(S)-et hoxym-boﬂw—%whamm——bamnw—rtrprckﬁﬁﬂms—pfepar ed
and applicabilityyef the varEﬂgq aéé)da\tgmg() was exam ned. gghe

reaction ratios 1In vari ous .sqQl vent s in Table 1.
- 62 - - SMe%ylene C%L%’M Msciffity of

Reaction 1) organi ¢ solvent Methyl bl sketone/Ho0 gy atio
wth wat er Methyl i 1 kbfdne/H,0 ,-°
Et hyl acetate/Herr]0 . egéy 1Sopropy ne/HzL et ene
chloride/H err [-6————98630——————————Methyt—+SObUtyH—
ketone/H err]0 pu; 95 Met hyl i sopropyl
ketone/H err] 0 High 95 CHsCN/H-0 95
THF/H20 96
15
- H20 97
20 EXAMPLE 7

According to Example 1 except that the pH was
changed as shown in Table 2, N-(1(S)-ethoxycarbonyl-3-
phenylpropyl)-L—alanyl-L-proline was synthesized and the

25 influence of pH was investigated. @~ The reaction ratio at
each pH and the amounts produced (¥ by weight) of the
diketopiperazine derivative (3), N-(1(S)—carboxy—
3—-phenylpropyl)-L—alanyl-L—proline (carboxy derivative
(4)) and N-(1(S)-ethoxycarbonyl—-3-phenylpropyl)-L-alanine

30 (ALE (5)) are shown in Table 2. The control of pH was
within the range of * 1.0. ' |



@

H gh CHerr]CNNHerr]O 95

THF/ H ert]0 96 15 . Herr]O0
"97 20 : EXAMPLE 7 : According to
Exanpl e 1 except that the pH was changdd -as shown in Table 2,
N-(1(S)-et hoxycarbonyl - 3- phenyl propyl ) -L-al anyl -L-proline was
synthesized and the 25 influence of pH was investigated. The
reaction ratio at each pH and the anmounts produced (% by wei ght) of
t he di ket opi per azi ne derivative (3), N (1(S)-carboxy-
3- phenyl propyl ) -L-al anyl -L-proline (car boxy derivative (4)) and
N-( 1 (S)-ethoxycarbonyl -3-phenyl propyl) -L-alanine 30 (ALE (5)) are shown
in Table 2. The control of pH was within the range of [err] 1.0.
- 63 - [err] ey - 64 - '
EXAMPLE 8 Acccré?ng to | Exanple 1, | an ethyl acetate
sol ution of N-(l(S)-etbeycarbonyI-3-pheny|propyl)-L- 5
al anyl -L-proline’ was prepar&. 12940 Gans |of this organi c
phase was washed twice with 30891 & saf uwaked o o Qrine, and dehydrated
with nmagnesium sulfate. Thd &&)Iv@t ovoSas _
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was concentrated and, then, the concentrated liquid was dri ed under
reduced-pressure to obtain an oily reaction 10 product. This product

.was dissolved in ethyl acetate havi ng a water content shown in
Table 3 or water to prepare a sol Utlé)‘g\,aha\/i ng a concentration of about
13 % by wei ght, and the solution wa rmed to 30[err]C and stirred

for 6 hours.

The anobunt produced of the dlketoplperazine 15 derivative

(3) was analyzed with HPLC, and EMF bet ween wat er
content and the average increase in the Ket op| perazine derivative (3)
per hour was |nvest|gat ed The results are shown in Table 3. The nol ar
ratio in Table OfEﬂﬁﬁﬁﬁre pen 1 m Ofethiyf 1( et

et hoxycar bonyI - 3- henyl propy - -a | -L-p

TABLE 3 25 IJ N;le(ryl 3 ia@;:ggg@bonyl— 3-phenylpropyl)dier
cont ent 5 alaﬁser—thWohne was (O/piae!pmcﬂ ht) 1Z9mbar Geains) &0 byhis
wei ght/ hr) 1 P 2ri1.185 ?0 :
0 4 orgagic phase” was, wgshed twice with ;30 safugated
1.32 brme, 2ahd dehydrated lwith magnesiufh 98ulfate. The sol@e@t
(130% W%% concentrated Oarbcg 1 then, the Eoffcentrated l1q191d3 v was_ 65

dried under reducedavmreseure to obtain awcwily ngraa@tlon

Exanpl e 1,10V (ghoduck { hoxygs DORtbetuct _FrdiherisBbarud ) -
nt al n| n

nal eat e was
% wat er or

prepar ed. eto was d et hy{x cet ate
hayiggr| @ t@’atﬁfep%%teéfltsoﬁ PW‘B'h Havi Agble c@nc@ﬁt r Maten o’¢0 16

% by wei g rep@@é tahes@mwn ORaYE¥Eg War r&hdeﬁtﬁ@dl@ﬁr ]& bt i13ed by

for 6 hours.

15

20

25

30

35

HTOUt g PLRdUCES ion Neradl KGRI 83 'M0C and stirred

for 6 hours. The amount produced of the diketopiperazine
derivative (3) was analyzed with HPLC, and the relation
between water content and the average increase in the
diketopiperazine derivative (3) per hour was investigated.
The results are shown in Table 3. The molar ratic in Table
3 means mol number of water per 1 mol of N-(1(S)-
ethoxycarbonyl-3~phenylpropyl)—L-alanyl-L-proline.

TABLE 3

Average increase
Water content per hour

(% by weight) (molar ratio) (% by weight/hr)

0.1 0.1 2.85
0.4 0.6 2.06
1.1 1.6 . 1.32
2.1 3.1 0.99
3.8 6.1 0.48
5.1 8.2 0.39

100 160 0.02




~derivative (3) was analyzed with HPLC, and the relation 10 between

water content and the average increase in the di ket opi per azi ne
."derivative (3) per hour was investigated. The results are shown in

Tabl e 4. 15 TABLE 4

Aver age increase Solq;sent S per hour 20

(% by wei ght/ hr) Et hyl acetate cont ai ni ng

0. 55 0.1 % water Herr]0

0.06 25 E%glo 30 To 5. 00

g (28.2 mol ) of 1, 2,3, 4-

acet ZPZ";%S?S“LTF"L% ”Z[ 2??359?%%' ! ‘f%eaﬁkﬂwé“@ L, 2ONSEL(SE et ibxycar bRl V!
with 30 % hesrydnrop abBrol meso| mal@«ﬁ e Thwas| nndirepared.
tenperaturg vxafﬁerevcsngaé e%dd%a &Q{fﬂr rddetdbe 20ftaidifign 0.14 Bl wdter( gt 1

mmol) of a sta

(S) - et hoxycar | 18- pr%erRﬁrGr o%ylsf’i"l‘_tlgparﬂi‘%‘émg\l- Raraomeentration n fqr1§e %as

slow y added Q)yerwélgmgr and tthestscslhltmn was Bvariongd tte 60% t aad, sttbﬂ'ed
reaction thLf s malntal

at a pH of 10. Utrﬁ adgﬁ}ﬁ; amg, tsep%qji%:e&, %l 6h? dlkemeraﬁm?eous

sol uti on, andiersvmWEanéS)hslwas tamalyzederwith tHi?ﬁ:@,r aande the neelat@imed

t 20 d; 3:
oo 19 AR, S TP, e TR ndtagl

continued for dikebopingrasing hederivative cédlli tP&hs hourhe wiast Lliﬂé’eﬁhlgaéed-l ed
to 5[err]C arghd h@sults are shown in Table 4.

15 TABLE 4

Average increase

Solvents per hour

20 (% by weight/hr)

Ethyl acetate

containing 0.55

0.1 % water

Hz0 0.06
25

EXAMPLE 10

30 To 5.00 g (28.2 mmol) of 1,2,3,4-

tetrahydroisoquinoline-3~carboxylic acid were added 20 ml
of ethyl acetate and 10 ml of Hz0 and, then, the pH was
adjusted to 10.5 with 30 % by weight NaOH aqueous
solution. The inner temperature was regulated to 20C
35 and, then, 4.31 g (14.1 mmol) of a crystal of N-
( 1(S)-ethoxycarbonyl—3~pheny1propy1)—L—alaniné- N-carboxy—
anhydride was slowly added over 5 hours with stirring.
During the addition, the reaction mixture was maintained



" pH thereof was adjusted to 4.5 0.2 with 35 % by wei ght HCl . Then, under
the sanme conditions, the stirring was continued for 10 mnutes to

. tonpl ete the decarboxylation. 10 The deposited material was renoved

by filtration under reduced pressucre,_and the organic phase was
separated at 5[err]C and the water %é]ase was further extracted once
with 20 m of ethyl acetate at 10[err]C The resulting organic phases
~were nixed an ¢ hen e ret re NoAS %
by vol une of ?‘hek%r gﬁﬁg ghage%atl [err Cdad?hg &ngﬁagn?’é Sﬁ]w %ﬂt
concentrat ed re&‘ﬁmspre%hﬂémﬂ,o andobt gimu tenaeus ,of the oi innetThe

oi | was di Sso'fé@&bex‘a"ﬁuﬁéh%as 1ﬁé§ RRvViZpca ¥adetheo f‘%uﬁ? vg/&
Table 5 to prepare . sol utlon % ?%X? once ration o ou by
wei ght, 20 a Sth@alm@éﬂﬁ‘fll n@t t i%gh/ I tlelrl‘ e§o 108 Rburthe at
10[err]C. 5 Tfmidmmntth@r@dm@ﬂ% wis k‘hﬁtuﬂid&tﬁcw p@ralbiie under the

derivative was an ed - HPL and t he relati et ween
wat er cont ent “@%@P e :Am]reeag'exﬁ‘rq 1 gt gg‘am ﬁ‘@% I\Clﬁ
derivative (3H pdshermﬁjrwaas adjustest i tat dcb 25 Ol'Be wﬁhul?.& %r ebys hweightn

Tabl e 5. HCL Th th (ﬁ?d
TABLE 5 5 _ Lhen, ur\}%exé , the same c 1Fflons, the stirring was o
by wei ght) (%WIWéﬁ‘é;hthTr) minutes to comp ete o the decarboxylation. 3

107 10. The depdsi®ed material was?. Zemoved by flltratlon dnder

ExavpLE 11 Teduced pressigl cﬁ‘n% the °§%“n-§eepﬁ%e Jres  geRgrated. ety e
sol ution € and the( wBerethdegc avasonfurtdephenyrastegdylonce with 20

ml of ethyl acetate at 10°C. The resulting organic phases
were mixed and then washed three times with Hz0 in an
15 amount of 5 % by volume of the organic phase at 5C. The
organic phase was concentrated under reduced pressure to
obtain 6.43 g of an oil. The o1l was dissolved in ethyl
acetate having a water content shown in Table 5 to prepare
a solution having a concentration of about 12 % by weight,
20 and the resulting solution was stirred for 6 hours at
10°C. The amount produced of the diketopiperazine
derivative (3) was analyzed with HPLC, and the relation
between water content and the average increase in the
diketopiperazine derivative (3) per hour was investigated.
25 The results are shown in Table 5.



,20 L-al anyl -L-proline was prepared. To 50 m of the ethyl

acetate-solution was added H20 in an anount of 10 % by vol unme (based on
. ethyl acetate). The mixture was stirred for 10 m nutes at each
tenperature shown in Table 6, and _allpwed to stand still for 10
m nutes and, then, 25 separated. T anount of
N-(1(S)-ethoxycarbonyl - 3- phenyl propyl)-L-al anyl -L-proline in t he
wat er - sat ur at ed organi ¢ - phase was A@gﬁ yszed with HPLC, and the
relation bet ween the tenperature ang € partition ratio to the
organi ¢ phase was investigated. The results are shown in 30 Table 6.
- 68 - TABLE 6
Tenper at ure Partition ratio 5 to organic
phase (% 5 Water Scontent Averﬁ%,%&_]e@se 10
S 20 (% by weight) 33 B weight/hr) 28
94 15 EXAVPLE 12 To 22.02 ¢
(191 mol) of L-proline were adgdd 20 M of etghgl acetate and 22 m of
H20 and, tltben, the pH 20 was adgbsted to 10.5 V\ntgh 30 % by wei ght NaOH
agqueous - sol ution. The inn tenperature wa '?egul ated to 19 to
20[err]C and, then, thereto 2Mas slowy added.7dropw se a
solution containing 29.20 g 96 mmol )  of

(1(S)-et hoxycarbonyl - 3- phenyl pr o%'y )-L-al ani ne. N-carboxy- 25 anhydride
in 156 m of ethyl acetate-over—4—thours—wth——mmmm——

15 :
EXAMPLE 11

According to Example 1, an ethyl acetate
solution of N-(1(S)~ethoxycarbonyl-3—phenylpropyl)-
20 L-alanyl-L-proline was prepared To 50 ml of the ethyl
acetate solution was added Hz0 in an amount of 10 % by
volume (based on ethyl acetate). The mixture was stirred
for 10 minutes at each temperature shown in Table 6, and
allowed to stand still for 10 minutes and, then,
25 separated. The amount of N-(1(S)—ethoxycarbonyl-3-
phenylpropyl)-L-alanyl-L-proline in the water—saturated
organic phase was analyzed with HPLC, and the relation
between the temperature and the partition ratio to the
organic phase was investigated. @ The results are shown in

30 Table 6.



stirring. During the dropping, the reaction mxture was

~maintained at a pH of 10.5 1.0 with adding dropwi se 30 % by wei ght

» 'NaOH aqueous solution, and sinultaneously, the i nner tenperature was
mai ntained at 19 to 20[err] C and the_306 agitating power was naintained

at 0.7 kWnierr]. After corrpletlgn of the dropping, the stirring

was continued for 1 hour under the sane conditions. The inner

t enperature was raised to 30[err]C, @ﬂgtﬁe pH t hereof was adjusted to

4.5 0.2 with 35 % by weight HC . JI"I er the same conditions, 35 the

stirring was continued for 10 mnutes to conplete the decar boxyl ati on.

The organi ¢ phase was separated at 30[err]C and. then., the water phase

was extracted once w th 20rdfhperatupt et Puttidted atkioat 30[err]C.  The
resulting gorgani c phases ' - 69 -

were nxe and cool ed dow$1C )to 0 ttco) ° %r%lrc] Bhasé%d‘?’) t hen,
back-extracted with 250 nl of Herr]O The reaction ratio was 98 % and
the extraction recovery was 945% The anounts 26 produced of t he

by- product s wer e as fol{gws: 5 diketopi ggrazine derivative (3)
0.3 % by weight, carboxy derivative (4)_,0.6 % by weight, N (
1(S) - et hoxycar bonyl - 3- phe%}/l propyl)-L-al anPie (5 0.4 % by weight.

The obtaingd 12 % by wei ght ag@gous solution of 72 N (

1(S) - et hoxycar bonyl. - 3- phenyl pr:g(ﬁyl )-L-al anyl - L- r80I ine 10 was warnmed to an
inner tenperature of 30[err]Cand thereto was added 10.73 g (93 mmol)

of maleic acid with stirring. 40he stirring94 was continued for 1
hour under the sane conditions and, then, the inner tenperature
was cool ed dowmn to 5[err]C over 3 hours. To the mxture was added
15 62.05 g of NaC and the stirring was continued for further 2

hour s. gge deposited crystal was taken out by filtration

under reduced pressure, and qUiCkhéAhﬂﬁifggh three tines with 80 m
of Herr]O cooled to O to 3[err]C. T ful ting wet crystal was dried

under reduced pressure (20 20 to 50[err]C, 30 -> 1 nmmHg) to obtain 40.35 g
2 0 O oD LBV AR N PR e AR el
di ket opi per azi2@e ml def i ethyleacet8je andr 2@&xyml dfrHyOt iangl, thefd)the pHd
N-(10S) - oghoxear DR ted P 0R ORMth 36! 301 8¢ weight NaOH  aqueous
solution. The inner temperature was regulated to 19 to
20C and, then, thereto was slowly added dropwise
a  solution containing 29.20 g (96 mmol) of N-
(1(S)—ethoxycarbonyl-3—-phenylpropyl)~L-alanine- N-carboxy-

25 anhydride in 156 ml of ethyl acetate over 4 hours with
stirring. = During the dropping, the reaction mixture was
maintained at a pH of 10.5 * 1.0 with adding dropwise 30 %
by weight NaOH aqueous solution, and simultaneously, the
inner temperature was maintained at 19 to 20C and the

30 agitating power was maintained at 0.7 kW/m3. After
completion of the dropping, the stirring was continued for
1 hour under the same conditions. The inner temperature
was raised to 30°C, and the pH thereof was adjusted to 4.5
t 0.2 with 35 % by weight HCL. Under the same conditions,

35 the stirring was continued for 10 minutes to complete the
decarboxylation. The organic phase was separated at 30C
and, then, the water phase was extracted once with 20 ml
of ethyl acetate at 30C. The resulting organic phases




" 25 (5) were respectively at nost 0.05 % by weight. The yield from
N-(1(S)-ethoxycarbonyl - 3- phenyl propyl ) -L-al ani ne. N car boxyanhydri de

. 'was 86 % 30 EXAMPLE 13 To 22.02

g (191 mmol ) of L-proline were added 20 _mM of ethyl acetate and 22 ni
of H20 and, then, the pH was adj ust«gt? to 10.5 with 30 % by wei ght NaOH
aqueous 35 solution. The inner tenperature was regulated to 19 to

201ert] C andweldetyidd e difed s ik 399°0 $6oP9IEe afld, | then,

sol uti on nef ainin

(S) - et hoxycar b@ﬁkrestmﬁgll pmém%ﬁ mlarﬁﬁquz& caTb@xyreactmn ra 10 was
i fring, hRETIoD 188 ustcablyirassiaye g 9f il THEt hmounis
mai nt ai ned at Daogﬁce @E 0. Stb% th g&apﬁﬁgﬁ?ﬁw s&E o aSpy FAURWSNaoH
aqueous sl Utdthétop1@&da£lnw| tderdeatdve, (3 F.8nné thynpeveighte vemboxy
ot o o sy AiOELTA) © B A7) oy Vb0 NS et By cBPbO L
was conti nued ﬁ—mhenylpnowiurLuah\@me H&)sfrk %&dndiweighd, The inner
terrperature was rai sk é.g[h SRC] %nqﬁ hqvéggh{ h%h%&u&"a%oﬁghﬁﬁt% to
4.5 10 5 0/ ht ditions
stirring vvas ﬁ)r‘& §)J Péycﬁ-ﬂg‘?ﬁﬂ g&’ gﬁf 2}_ Yl— ﬁpﬁoxyl ati on
The reactliQon wasit warmedr ¢€o % ﬁmeandempbeature mfotﬁﬁts m:m:tiuumi-eob W
ol DL SRR /SR, (00 B PR SE e king 97
N-(1(S) - et hoxBirmogy| -8as  comiemyedr ofor) - L aI hﬁuﬁe (@yder. 6 they wemght .
Th:jstthWO |tohas tlg%ib%s‘ﬁ’a%uﬁ' rtRenat e ”ﬁﬁ{er tehﬁi@ﬁ’tﬁigé" ev_lyﬁfs 3@bsred C
3/23 coﬁ'[ ?nge\évad's g %ﬂé V%run%erho‘t‘ O’gﬂenaﬂt‘:eonaﬁﬁtk}ﬁ% ‘ﬁﬁ%i acﬁggﬂg
the innertb 628b6pa abﬁrélaﬁis anwb| €he dstirring S[Niasr]abntmmd 3fd)m)ufartlwrd
t he sti rrl?g hARggcont Irﬂlll.éed ﬁ?@ogﬂlﬂé&herafy gglurs daﬂ&%%OS' 5&{1 by
e uce

crystal aken — Tout at’ron
filtration under reduced pressure, and quickly washed

three times with 80 ml of Hz0 cooled to 0 to 3C. The

resulting wet crystal was dried under reduced pressure (20
20 to 50C, 30 — 1 mmHg) to obtain 40.35 g (82 mmol) of

N-(1(S)-ethoxycarbonyl-3—phenylpropyl)-L—alanyl-L-proline

maleate. The purity was at least 99 % and the contents of

the diketopiperazine derivative (3), carboxy derivative

(4) and N—-(1(S)—ethoxycarbonyl—3-phenylpropyl)—L-alanine
25 (5) were respectively at most 0.05 % by weight. The yield
from N-(1(S)—ethoxycarbonyl—3—phenylpropyl)-L—alanine- N~

carboxyanhydride was 86 %.

30 EXAMPLE 13

To 22.02 g (191 mmol) of L-proline were added

20 ml of ethyl acetate and 22 ml of H:0 and, then, the pH

was adjusted to 10.5 with 30 % by weight NaOH aqueous

35 solutionn. The inner temperature was regulated to 19 to

20C and, then, thereto was slowly added dropwise a

solution containing 29.20 g (96 mmol) of N~
(1(S)—~ethoxycarbonyl—-3—phenylpropyl)-L-alanine- N~carboxy—



pressure, and washed once with 80 ml of Herr]0 cooled to 0 to 25 3[err]C
and once with 80 m of ethyl acetate cooled to 5[err]C. The resul ting
. wet crystal was dried under reduced pressure (20 to 50[err]C, 30 ->1

nMMHg) to obtain 41.54 g (84 mmol ) of I_d/\l—(_l.
(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- al a? -L-proline mal eate. The

purity was at |east 99 % and the contents of 30 the di ket opi per azi ne

derivative ri e (4 n ( '
1(S)-et hoxyca%’)rgl r¥:; -i é phenyﬁggop q\f ?thryl ﬁcetat? dover ew; els}gec [ vell y at
nost 0.05 % bystwlggt ng elt e drepping, the reactlon mixture was

v[\v; g I é g) (yet hox yeginkaihed 3atPhgnphpioFryio)5 L+al(BBi ReithN-adding CdrBpwisahggr ixde
0

71
EXAVPLE 14 by weight NaPH, agsegus o Sqlibion of and,, simnliangpuslyyqdde
23_ m 01;I nﬁtgyhnan ctemperdt urod Was Mmafntuimd]atanw ti{aﬁnzomthﬁ@Hﬂw
adjusted to u S u e er
teJrrperature W%g??%d%}gate‘%? $1y W%}a% ‘Jgg%férrl?(fq §ﬁ 0 ﬁentﬂvﬁ%reto %ggé}
sl owl y added d:onmbetmn of ths udropping; epdredstisying diveasol eontinued. 2fpr g
(96 mmol ) Rogﬁ dundef'\" (theS) sﬁh@ow bromyl - 3“Fl{l=?”¥ﬁ&ér°p¥éﬁ1 Eréi

N 10 car boxyan met hyl ene ch] ori de, .over

with stirring¥as mﬂsﬁg ﬁgr»or?ﬁ}qggthetﬁé t 56?% oWas aﬁ‘ﬂ%‘iﬁde

&n;i(;t ai ned(at 4a o{z owitl®. 35 é%obw weighti HEl. Undewi slge wneWQOhd%tlm ,ght
aqueous ,,sol ut.ion. - an aneQus ur,e was

mai nt ai ned at 5,%“‘{ 81g Z&aéﬁ' nf@%tlrﬁ]gﬁg rf“% i% I{‘%ﬁtﬁg an.ﬁpfﬁg t%

mai nt ai ned atdecarboxyladien.er r [Lhe Aﬁ'eectloaanplretimn werea h &r(%)pla:yi tthee

stirring was amo@pRy i n??&d d 1 ppurip@depyt S0 capgid i o5 folilgw:nner

d 30[

45 0.2 w th GEeSpRp ﬁéﬁ‘lcatﬁ%grt(gﬁe ¥ orieielng. LRy

4.5 0.2 with
stirring MIas damVanured (4)) 1 4mi At dxy wengdnt c oNp( HS¢—etthoxycarbonyl-3-

decar boxyl at i gﬂl rﬂ;[gg g\ggg racﬁga@ OV\@ by ‘;,?%q{tat ed at 25[err] C and,

t hen, the wat met hyl ene
chloride at 25[ err]C two Pti uéﬁgaWﬁ% 3 V\éfte #x e RS
t hen washed ort@mp?eﬁrawréh éi[ersr()]"@ | andn ﬁlmt&tb OfwaB ‘Va@ded/olltmssofgt h® 4
organic phase r.r] C The’l‘h L.-sat urated _organi 8 ? ase1
Was mmol) f eic’ Tacid. stirfing’ was continue or

20 hour under the same conditions and, then, the inner
temperature was cooled down to 5C over 3 hours, and the
stirring was continued for further 2 hours. The deposited
crystal was taken out by filtration wunder reduced
pressure, and washed once with 80 ml of H,O cooled to 0 to

25 3C and once with 80 ml of ethyl acetate cooled to 5¢C.
The resulting wet crystal was dried under reduced pressure
(20 to 50C, 30 - 1 mmHg) to obtain 41.54 g (84 mmol) of
N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanyl-L-proline
maleate. The purity was at least 99 % and the contents of

30 the diketopiperazine derivative (3), carboxy derivative

(4) and N-(1(S)-ethoxycarbonyl-3-phenylpropyl)-L-alanine
(5) were respectively at most 0.05 % by weight. The yield
from N-(1(S)—ethoxycarbonyl-3—phenylpropyl)—L-alamne N-

carboxyanhydrxde was 86 %.



anal yzed with HPLC and, as a result, a solution containing 10 % by

wei ght - N-(1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl -L-proline was
. "obt ai ned. The reaction ratio was 30 97 %and the extraction recovery

was 99 % The anounts produced _ of the by- product s wer e as

fol | ows: di ket opi perazine derivative (3) 0.6 % by weight,

car boxy derivative (4) 0.5 % by weight, N (1(S)-ethoxycarbonyl-

3- phenyl propyl ) - L- al anl ne (5) 0.5 % bg 185 Further, to

this solution was ~added 10.87 g 94 Mol ) of maleic acid with

stirring at an inner tenperature of 30[err]C. The stirring was

cogtzi nued for 1 . Ir ztgngiglr gh anrrﬁﬁtﬂS yli tdf(c):ng—ﬁag],néiheweré headgé?ﬁr
- - u 0 wi,to ove our s e
stirring was Lféfe F’@ihy e?h e an p o ¢ (il,’rya?
was takenbh (ﬂﬂe pH whbt radjusted wodet(.5 eskitkd 30 ‘74)rbysuwe1glandNa®Hhed
once with 80 g ab et iyl gl Chl @pkdeinder CRohodiRureSl QL] Gegullited ¢

It t@rul” iBn.oq Theel Paéeaeﬁ)‘ﬁ?e °
zrsg[sgrri gg 2’8 r&ﬁi@) {8 ,obmﬂm th 31'433041W3-Sg Slgvevazgra%zfeﬁmdrjopwme
N-(1(S)-et hOXlécarélﬂﬁYiorﬁ prep&@ﬁnwwODde)ssbhﬁlh’gny|29|-20r0§' ng96MalRaby.
The purity S aﬁ@%)% gand the gte &3{ i)_L_ _
di ket opi per azi®te 10 der| \}\E PXYC% EPV opyD)~Lalgning; N
N-(1(S)- 10 ejalrrbaxyanhydlyideB pdneriyd6or ey | pf L méﬁr_r,rlane chl()Bl)de, over wdr e
respectively t. ﬁbllﬁ‘éd
N-( 1(S)-eth %o ﬂ-hs-%li )] the Mg oA
VLS Ro BNt ST o TR e RO e TR o

According to REtdpwige?, 305i Y 3@; 0 Kekgdrtue NHOHO ag@ésiid Onsolu@ﬁirf-‘adarﬂf 30
% NaOH aqueous

| uti o
et hoxycar bonyl AR f?é}ﬁﬂ yﬁ‘ bpgﬁwtqmlgﬁfat}lﬁg was mz%ggamed oft allr?ed
The react ilén tloat |29°vaa ﬂae aragitatiog apowers was prmaimtamed aft 1t he

R ot Tt T S o B g G
and N-(1(9S)-
temperature was raised to 30C, and the pH thereof was
adjusted to 4.5 * 0.2 with 35 % by weight HCl. Under the
20 same conditions, the stirring was continued for 10 minutes
to completel the decarboxylation. The organic phase was
separated at 25C and, then, the water phase was extracted
once with 20 ml of methylene chloride at 25C. The
resulting organic phases were mixed and then washed once
25 with Hz0 in an amount of 5 % by volume of the organic
phase at 25TC. The water—saturated organic phase was
analyzed with HPLC and, as a result, a solution containing
10 % by weight N-(1(S)—ethoxycarbonyl—-3—phenylpropyl)-
L-alanyl-L-proline "was obtained. The reaction ratio was
30 97 % and the extraction recovery was 99 %. The amounts
produced of the by—products were as follows:
diketopiperazine derivative (3) 0.6 % by weight, carboxy
derivative (4) 0.5 % by weight, N-(1{(S)-ethoxycarbonyl-
3~phenylpropyl)-L-alanine (5) 0.5 % by weight.

35 Further, to this solution was added 10.87 g
(94 mmol) of maleic acid with stirring at an inner
temperature of 30C. The stirring was continued for 1

hour wunder the same conditions and, then, the Iinner



) et hoxycar bonyl - 3- phenyl propyl ) - L- al ani ne (5) 0.6 % by wei ght .

Further; according to Exanple 2, wusing the I ncreased anount of
.maleic acid to 13.85 g (119 mml) 30 from 10. 66 g (92 nmol),

N-(1(S) - et hoxycar bonyl - 3- phenyl pr op?/ )-L-alanyl -L-proline mal eat e

was obt ai ned. The purity was at l'¢ast 99 % and the contents of the

di ket opi per azi ne derivative (3), carboxy derivative (4) and

Mospect  vel . \SHRREPARY SEERILA] G RoSiE) Myer °b FupktBnd the

(S) - et hoxycar Isdising Waenyaqmtuwt eraIfélﬁth@r Iﬁ hOlll’S)ar b’Bhgaldﬁp@Sltml was

EXA(I)\//(;DLE e crystal  was  tak . out -by 3 -filtration under r tt|

t he addi t iRyiESSHre, B¢ Was[md( 1‘2‘533 ew%&ggh aéﬁw 3msﬁ!@ﬁfﬂq§r pyl

I&la?:: anyl - L-5or adooded el efte. Wahe ofdsultieg: lehe cmy@tal ngragutdried eaindeat of -
was exam C are e resu

are shown '%ﬁ%cgaabﬁgg % V\Mldr: td Eégxr@St a%ol [ zat [ !)n mﬁél dto [ ﬁlb%alf’abl e

7  means a43:n4¢lportgon (880f mmoljhe  of ch(sl(SDTeﬁmijcarbahphﬂer
based

1(S) - et hoxyca I - %%%nyl}%lr%g;l-g Pm %Eé{ - pr oefl n (P"F(I:LH at edasb

mol e. Meast tg of e dlketoplperazme

Crystalli zm QiEryvstldre (3), carboxy Soldeeiuative (4) and  NH(WS)20

égueous sol ut :g‘}ﬁ’lrgg,ﬁygaﬁgnyl- —phenylpregbyl)—L-alannﬁqueous S%}Jtlon + '\vl?&le
respectively at most 0.05 % by weight. The yield
from N—(1(S)-ethoxycarbonyl-3-phenylpropy1)—L-a1amne N-
carboxyanhydride was 92 %.

15
EXAMPLE 15

According to Example 2, using 30 % KOH aqueous
20 solution instead of 30 % NaOH aqueous solution, N-(1(S)-

ethoxycarbonyl—3-phenylpropyl)~L-alanyl-L-proline was
obtained. @The reaction ratio was 96 % and the amounts
produced of the by—products were as follows:

diketopiperazine derivative (3) at most 0.05 % by weight,

25 the carboxy derivative (4) 0.4 % by weight and N-(1(S)-

ethoxycarbonyl-3—phenylpropyl)—L—alanine (5) 0.6 % by
weight.

Further, according to Example 2, wusing the

increased amount of maleic acid to 13.85 g (119 mmol)

30 from 10.66 g (92 mmol), N-(1(S)-ethoxycarbonyl-3—~

phenylpropyl)-L-alanyl-L-proline maleate was . obtained.

The purity was at least 99 % and the contents of the

diketopiperazine  derivative (3), carboxy derivative (4)

and N-(1(S)—ethoxycarbonyl-3—phenylpropyl)~L-alanine (5)
35 were respectively at most 0.05 % by weight. The vyield
from N-(1(S)~ethoxycarbonyl-3—-phenylpropyl)-L-alanine- N-

carboxyanhydride was 90 %.



" 25 | | EXAVPLE 17 To  20.0 g
(40.6 -+ mol) of N-(1(S)-

."et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - L- prol i ne mal eate 30
cont ai ni ng 3.0 % by wei ght N (/A S)- et hoxycar bonyl -
3- phenyl propyl ) -L-al ani ne (5) was added Om of Herr]0O and, t hen,
this mxture was heated to 60[err]C to be dissol ved. The m xture was

cooled to 5[err]C over 4 hours with W@g and thereto was added 38
g of NaCl and the stirring was 35 ue %or further 1 hour. The
deposited material was t aken - out by filtration and washed twice with

100 mM of H20 cool e%é%rd%&o 3[E£51]H§nd @e é} cr s ﬁﬁghaﬁlea

good filterabilit orm

- 74 - Theaddet-mu ngofret Ha&}lst al Mtaé(%reéhowe@ﬁquduaw prylpropyl)—
20 50 2 f
(20 to S0[gr ]LQaI%Q%r-l—#a@qi’g Opﬂﬁé%% 8l Nwiak 2 dhtaded MMTfHe O saltn%-(ﬁt}t

(S)-et hoxycarbony al anyl -L-prol1 ne
purity was at aféech 9@0 WRE coxamaiedor ag qompared nwit in Exampe

1(S) - et hoxycarigonyl - 3Fhenyi-gadey! ) - hral anghewn( 5) in  WBgblat - rmst Omfe%

by wei ght. Durlna]éhe o&eratloitd t he Tﬁodution of the g

di ket opi per aziFoStAIZafIen o Vi€l (30 1ABIE | odognEERS 1B p bpor ton
EXﬁ\l\/PLE 18 of the To cr&@ltﬂhzecb (4flaléate nmol ) based N (1) -
et hoxycar y n al

cont ai ni ngﬂfl fyg-l?gf é[tlhg) %%9%}!}?3 e{‘% o%éhg y%lgngﬁrtylaér%lﬁl%

3- phenyl propyIQeJdLulatadlblxe gdle.was added 300 m of Herr]0 and, t hen,
this mxture was warnmed to 30[err]C. The m xture was cool ed to 5[err]C
over 4 hours with stirring, and thereto was added 38 g of NaCl and the

stirring was continued for 20 further 1 hour. The deposited material was
taken out b% filtration and washed TARIE With 100 mM of Herr]0 cool ed

3[err]C The resulting wet crystal was dried under
reduced pressure (20 to 50[err]C, 30 ->1 nmHg) to obtain

Crystallization yield
Solvents

(%)
20 Aqueous solution 83
Aqueous solution + NaCl 93

(Example 12)

25
EXAMPLE 17

To 20.0 g (40.6 mmol) of N-(1(S)-
ethoxycarbonyl-3-phenylpropyl)-L-alanyl-L—proline - maleate
30 containing 3.0 % by weight N-(1(S)-ethoxycarbonyl-
3—phenylpropyl)-L~alanine (5) was added 300 ml of H>0 and,
then, this mixture was heated to 60C to be dissolved.
The mixture was cooled to 5C over 4 hours with stirring,
and thereto was added 38 g of NaCl and the stirring was

35 continued for further 1 hour. The deposited material was
taken out by filtration and washed twice with 100 ml of
Hz20 cooled to 0 to 3C. The resulting crystal had a good
filterability and a ~ glossy and excellent crystal form.



" 17.2 g (34.9 mol) of N- (1(S) - et hoxycar bonyl - 3- 25

phenyl propyl ) -L-al anyl -L-proline naleate. The purity was at

. 'l east 99 % and the content of the N-(1(S)-
et hoxycar bonyl - 3- phenyl propyl ) - L- al ani nf? (5) was at nost 0.05 % by
wei ght. During the operation, the prodddicdn of the by- product

di ket opi perazine derivative (3) was not 30 recognized.

EXAVPLE 19 3 . T 6 I f N-(1(S)-
et hoxycar bonylsl:}?- pﬁ@‘?l's}]ltb?%p&ﬁt- LE‘gYSg‘ﬁ\% vﬁasprgf' &%‘e und%”rgg‘%lgced) pES?ﬁ"&ﬁegi )ng
3.0 % by (20eitght50CN @I S el hauplg) btoyobtain 17.2 g (34.9 mmol) of
3- h | | — | d. 3
- F7)5e[1y prOp%’rll\)en(!i(31-%{?'69':%(:%%8%@1-%&gﬁ%@g@ﬂﬁ(ﬁg{é—f&?@iﬁbﬁ ghnﬁours with
stirring. ThenaestewasThad@switewag aff lemsti 99%and ande the eenfentnf was
ti d th i 3 |— Kk b
{iTtrat s on and shed (iLce TR o io0n E;%?ﬁaﬁ?"%ﬂeﬁﬁd w0 fF
3[err]C.  The Wa%upti f8osted- hor YEt veights ot tRGeroP§raifteg the
pressure (20 prioduchijrer r b€, the 3Gby=>prdduvtHy)diketobiperazire’. 2derivadive
mol ) of N ( 1$§é'was. {18£ hloé%gi;ﬁ?g&yl - 3- phenyl propyl ) - L-al anyl -L-proline

mal eat e. purity was east 99 % and the content of the 10
N (1(S)- et hoxycarbonyl - 3- phenyl propyl )-L-al anine (5) was at nost
0.05 % by weight. During the operation, the production of the

by- product di ket opi perazine derivati ( % was not recognized. 15
COVPARATI VE EXAMPLE 1 M%ng’ 27.9 nmol) of a

di ket opi per azi ne derivative (6) of _
50 5 of ethyl acorate Tong 2OUZEY. E Z:E{"-F‘?i o HmEDPL o of G it e
stirred at 60[eéhpp@ca5bon§1-%gph@wgv@pﬁs -églaﬁyg-duwmsme of N (maleate
1(S)-et hoxyrardpiteinizg 3.0 % by  weight  N-(1(S)~ethoxycarbonyl-
3-phenylpropyl)-L-alanine (5) was added 300 ml of H,0 and,
then, this mixture was warmed to 30C. The mixture was
cooled to 5C over 4 hours with stirring, and thereto was
added 38 g of NaCl and the stirring was continued for
20 further 1 hour. The deposited material was taken out by
filtration and washed twice with 100 ml of Hz0 cooled to
0 to 3C. The resulting wet crystal was dried under
reduced pressure (20 to 50C, 30 — 1 mmHg) to obtain
17.2 g (34.9 mmol) of N-(1(S)~ethoxycarbonyl—-3-
25 phenylpropyl)-L-alanyl-L-proline maleate. The purity was
at least 99 % and the content of the N—-(1(S)-
ethoxycarbonyl-3—phenylpropyl)~L-alanine (5) was at most
0.05 % by weight. During the operation, the production of
the by—product diketopiperazine derivative (3) was not
30 recognized.

EXAMPLE 19
35 To . 20.0 g (40.6 mmol) of N-(1(S)-
ethoxycarbonyl—-3—phenylpropyl)-L—alanyl-L-proline maleate

containing 3.0 % by weight N-(1(S)—ethoxycarbonyl-
3—-phenylpropyl)-L-alanine (5) was added 300 m! of H.0 and,



phenyl propyl ) -L-al anyl -L-proline was not recogni zed. 25

_ I NDUSTRH AL APPLI CABI LI TY According to the present invention,
-an N-(1(S)- et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - am no acid and
a 30 pharnacol ogical ly accept abl e y t her eof having hi gh

quality can be sinply and advant ageousl éprepar ed with hi gh yield and
econom cal eff | Ci ency Concretely,

N-(1(S) - et hoxy Do iis’: mlﬁgaupge%gr%g# Lal 3Ry - 31Ny achGul?) it Pe

obt ai ned wi t h ecause pro uct i on

by- product Stl:fnwgopl pﬁ‘h@ie‘ﬁb wési vad Bs Oiup@bé‘dse@ndby the
Y Son o %‘Elrnh@ aWa§qU€d}kt§n{21é&U'f$r af@:ﬁgite?zni)f IRRRL. 3L IPHE AepbbREd
P76 - R0 opBaltAen icobY afiération and sesbed twica, with

necessary, 5 IS@IOat ngln of)f H&ﬂ)e cci'ﬂhd to Tige tpreSent fl‘hvsenfeemltmg S

Cori s o operSysEAEP oBeS  Brieh; Yier, "FRAUES]  Dressrel ol ES0C,
therefore, the&0 oper all cmmﬂga\n tosi optain 171 gar(34efl aumol) of N-(1(S)-
Further, thereg¢ ﬁgszyesrs&sjmﬁyeng Jd-A12hyl-L-HAUM0 2 | Offai5eR! ent

of a carbox Ivatl
N-(1(S)- et hoxé&ﬁ’r bAWILR- pWasyi & op§est L4 ark n@nd sfhe copteng @f) 1thes a
di ket opi pdifaz IN*G(1(S)‘:-Fet‘h@txly\carbdl@l—3bphen§ipmp3d)—btdlamne the (Bpacti qas for

R(r:lg?'ltjﬂ)zgl I ;heat C (1315 et ox?’g B"’%ﬁltg ph ‘%‘Lﬁ;gc (Eﬁgdl E)b&patlon the

propyl ) - L- al apyreducgian i nef cathee reiasinaty t@PHMif'B?II!ES céeriyatityeout
extraction aan;eﬁaéahbprym@ié@ns under the specific tenperature
condi ti on.

15

COMPARATIVE EXAMPLE 1

To 10.0 g (27.9 mmol) of a diketopiperazine

derivative (6) of N—(1{S)—ethoxycarbonyl-3-phenylpropyl)-

20 L-alanyl-L-proline were added 50 ml of ethyl acetate and

50 ml of Hz0, and the mixture was stirred at 60C for

8 hours. The production of N-(1(S)—ethoxycarbonyl—-3—
phenylpropyl)-L-alanyl-L-proline was not recognized.

25 _
INDUSTRIAL APPLICABILITY

According to the present invention, an N—(1(S)-
ethoxycarbonyl—3—~phenylpropyl)-L-alanyl~amino acid and a
30 pharmacologically -acceptable salt thereof having high
quality can be simply and advantageously prepared with
high vield and economical efficiency.
Concretely, N-(1(S)~ethoxycarbonyl~3—
phenylpropyl)-L—-alanyl-amino acid (2) can be obtained with
35 high yield because the production of the by-product
diketopiperazine derivative (3) is suppressed by carrying
out, in an aqueous liquid, a series of operations of from
production of the compound (2) to formation of a



- 77 - CLAI M5 1. A process for

_ preepari-ng a pharnmacol ogi cal |y accept abl e salt of N- (

1(S) et hoxycar bonyl 3- phenyl propyl)- 5 L-alanyl-amno acid represented by a
Tornula(2) _ [7”]- wherein a group:
[err] is a group selected 15 fromthe group consi sting of _

Jerr] [err] and [err] 35

whi ch conpri SBhat AAAEIEIEMPN 2ThEOAGEE " ePT&IEN €0 BN eof and, if
' necessary, isolation of the salt. The present invention
does not require to replace a solvent because the
above—mentioned series of operations can be carried out in
5 the same solvent and, therefore, the operation can simply

be carried out. _

' Further, there can be obtained the compound (2)
having a low content of a carboxy derivative (4) and
N-(1(S)—ethoxycarbonyl-3-phenylpropyl)~L-alanine (5) as

10 well as a diketopiperazine derivative (3), by carrying out
the reaction for producing the compound (2) under a
specific condition. '

Additionally, N-(1(S)—ethoxycarbonyl—3—phenyl-
propyl)~L-alanyl-L-proline can be efficiently separated by

15 carrying out extraction and separation operations under
the specific temperature condition.



aforrrula 1 - 78 - '

gg:)\r/]e”m"' ml&mmmr" mlnN- ?1?r853u2t hoxglggtr ]bony: 83'E Bﬁeni?g‘reopsls) def! E?gl ani ne.

N-car boxyanhS/dr’1 dé “*under basi c ndition, decar boxyl ating a
produced carbam c acid derivative under ‘70 "between neutral and acidic
condition to obtain an N-( 1

(S) et hoxycar bonyl - 3- phenyl propyl ) - L- al gqyimgrni no  acid (2), and

rmng a pharmacol ogi cal | y acceptable salt t her eof wherein the
d? @ddytid on of a by- product dr ket opi perazine 15 derivative represent ed by a
formula (3): rocess for pt{eﬁh{"ﬂn o2 phﬁ@nacolo 579' n

a group: [err the ane as esse
- carrying out @}:r ﬁﬂjcaj:ﬂﬁeoﬁ i quiod _(Z@ PFQ@XQS‘FM y&t#o‘i’ée‘? KPPHE™
reaction t& f drmbanylraifinooécid repredentedc byogi fathyla §2keptable salt or

a series of operations from the reaction to isolation of the
phar macol ogi cal | y acceptabl e salt. 2. The process of Cdaim 1
wherein, in the : CH, 1R'R®
| I -
(©)- €l G2 CRNECHCO—N—CE—CO—0F )
10 CO0CHCH,
R R?
, wherein a group: —N~CE-C0- is a group selected

15 from the group consisting of
| I '

N N wco- N
( 7~mCO— o:< ]mco CE)-M&CO__
. ’ N ’

|

?

-'HICO—

| |
N N\miCo-
72&7 M C O —
CHg |

CHg

)OG/ ceY
CH3O0 % o- %0

25

30 |

@'Iu‘co—
S . and @(>_N\ .
_K/s | CH,-CO-

, which comprises condensing an amino acid represented by
a formula (1):

35



35 re tron 6T~\pra¢ucr ng t he N (1(S) - et hoxycar bonyl

-3-

phenyl I -am no acid (2), the condensati on S
.rcarrie @m y')y addi ng at |east one of N -

{1(S)-et ho§<yc’ar phenyl propyl ) - L- ailqﬂni_ne. N- car boxy- - 79 -

anhydride and a basic pH adj usting agent 0 an aqueous l'iquid

containing the amno acid (1) and, if necessary, N

(1(S) - et hoxycar bonyl - 3- phenyl propyl ) 3kl ani ne. N-car boxy- anhydri de

with the pH of the aqueous |iquid nma#ngai ned 5 wthin a range of from9

to 12, and then decar boxyl ation I-NL-?H- I ed dbl to obtain the

N- ( 1(S)-et hoxycar bonyl --3 phenyl propyl’)- L-al anyl -am no acid (2)

having a | ow cont ent of a di ket opi perazi ne derivative represent ed by a

formul a (3): 10 : R‘R” [err]

wherei n a & oypwherk#i rd groups they é _ as dsfithed s¥ime asabdeéined

an N-(1(S)-carboxy-3-phenyl prop

L¥al anyl - am' no aci d represented

by a forrmula (4): [err] , Wherein a
gr oup: [errdbove,is theandane as Nréﬂ(Sbe-@thoxycarbonyl-3~phenylpropy )-
L—alanine- N~carboxyanhydride under basic condition,

decarboxylating a produced carbamic acid derivative under
10 between neutral and acidic condition to obtain an

N-(1(S)—ethoxycarbonyl-3—phenylpropyl)-L—-alanyl-amino

(2), and forming a  pharmacologically acceptable

thereof,

acid
salt

wherein the production of a by—product diketopiperazine

15 derivative represented by a formula (3):

-
PN
CH, CH, (E—K N—R! (3)
20 @ 2 Vi \co ?H/
RZ
CO0CH,CH,
25 Rl Rz
, wherein a group: —N~CH-CO- is the same

as defined

above, is suppressed by carrying out in an aqueous liquid
formation
series of

a series of operations from the reaction to
30 of the pharmacologically acceptable salt or a

operations from the reaction to  isolation
/ pharmacologically acceptable salt.

Cj AT 2. The process of Claim 1 wherein,
35 reaction of producing the N~(1(S)~-ethoxycarbonyl-3—
phenylpropyl)~L-alanyl-amino acid (2), the condensation
is carried out by gradually adding at least one of N-

(1(S)~ethoxycarbonyl~3-phenylpropyl)-L-alanine- N-carboxy—

of

the

in the



above, N- (1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- al ani ne
_represen mﬂ[ (5): - 80 -

. ‘[err] ’” ,IHHNMJ ml:% The process of Claim 2 vvherel n at | east one

of t he N- ( 1 S) “et hoxycar bonyl - 3- phgnyl_propyl ) - L- al ani ne. N

car boxyanhydri de and basi ¢ pH adj usti ng ‘dgent is gradually added over
at least 1/4 hour. . 4. The process of Claim 1, 2 or 3 wherein at
least 2 nolar ent f o ci S S on
N1 (S etha‘fﬂl?df‘g%nyl_ -phen prop%l‘? aﬂ;&ét)mg éﬁ&% to BASeShueous
N—carboxyanhy . qontaining he amgno ﬂ%dd ce%%i o’n‘f wgeassary, N-

\ICl-herl e|S n, |h n 11(@!)«-ethof{gé§iﬁbdﬁyl—39f)lhen Iﬂr@ﬁ)-‘l?—alaﬁﬁﬁe N—carboxy—
th(e (S)-et OX%(P ”éf et Withg ﬁ}ﬁe/ny l-gd ng he,\f1 e&ggou 11qu1d mamtguzed

reaction
1(S) - et hox;ﬁcawmhyh % phangé plodipyﬂrbm 20 to allam mad Neleen baegarivyxirlation

L0, anfn 2 29480Uarridd Wbty | roCOURATANS et | SRSt @ IR RAIAV RS Of

t he am no aCI nStItUtI
N- (1(S) mﬂmvwmﬁwa@wﬂ@wmm opfgiid- LAl ahewing Nacalowsycontent

anhydri de, anql)faf ger dikétopibeadife adefiiative AWepre€oeRes 3y 2 ! #o8Ruldf

from 9 to g ? basic pH adjusting agent is gradual |y added to the
aqueous | i qui 3o carry out the - condensation with the pH naintai ned
within a ri@nge of from 9 to 12, and tdnen decar boxyl ation is carried out
to obtain t he N—(
1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- a/ﬁﬂyCO mno 30 acid_(2) having a
low content of a di (}HQVCEZCH'E-N deruvqpl ve reprdddnted by a
formula (3): Neo-c8”
| I,
15
COOCH.CH,
R*R?
, wherein a group: —lli—éH-C()— is the same as defined
20
above, an N—(1(S)—carboxy—B-—phenylpropyl)-L—alanyl—ammo
acid represented by a formula (4):
CH; R R®
25 ! | -
{O)-cns ¢t CHNECECO—N—CE— 00 @
COCH
Rt R?
30 , wherein a group: —-Ili—-éH—CO— - is the same as defined
above, and - N-(1(S)—ethoxycarbonyl-3—-phenylpropyl)-L-

alanine represented by a formula (5):



.81 - [err] , wherein a group: [err] is the same

:'-fﬁsu?%i"QS?bJJIIlHHHI%mmﬂMHIIb Lalanylcamno - acid represented by a
err| -

formul a 20 wherein
a group: [err] |s the same as dgpined above, and
N-(1(S)-ethoxycarbonyl - 3-pheny|propy|) L- al ani ne represented by a
formula (5): 25 [err]
6. The process of daim2 or 5 wherein thech of t he aqueous |iquid
having a pH of from9 to 12 is nalnﬂalned within a range of pH 10.5
1.0. 35 7. TheGEs%Hz NICEMm 1, 25)3, 4 5 or 6
wherein the aqueous |iquid conmptises an api ¢ sol vent

auesss e ' cobedoH

5 .
Sty 3. The process of Claim 2 wherein at least one

of the N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L—-alanine- N-
carboxyanhydride and basic pH adjusting agent is gradually
added over at least 1/4 hour.

10
8y 4. The process of Claim 1, 2 or 3 wherein at
least 2 molar equivalents of the amino acid (1) is wused
based on N-(1(S)~ethoxycarbonyl-3-phenylpropyl)—L-
- alanine:- N—carboxyanhydride.
15

5. The process of Claim 1 wherein, in the
reaction of producing the N-(1(S)-ethoxycarbonyl-3-
phenylpropyl)-L~-alanyl-amino acid (2), the reaction is
started by adding  N-(1(S)—ethoxycarbonyl~3—phenylpropyl)—

20 L-alanine- N—carboxyanhydride to an . aqueous liquid
containing at least 2 molar equivalents of the amino acid
(1) constituting a basic salt based on N-
(1(S)~ethoxycarbonyl—-3—phenylpropyl)~L-alanine- N~carboxy—
anhydride, and after the pH of the aqueous liquid reaches

25 a range of from 9 to 12 a basic pH adjusting agent is
gradually added to the aqueous liquid to carry out the
condensation with the pH maintained within a range of from
9 to 12, and then decarboxylation is carried out to obtain
the N-(1(S)—ethoxycarbonyl-3—phenylpropyl)-L-alanyl—amino

30 acid (2) having a low content of a diketopiperazine
derivative represented by a formula (3): '



and in a weight ratio of from96:4 to 0:100.

- Szwil',i[w"u“uuﬂm]umf The process of Caim7 wherein the organic
. 'sol ve d solvent having a low mscibility with water. 5
9. The process of Gaim 7 or 8 _wherein the organi c solvent is at
| east one menber selected fromthe group consisting of a
hal ogenated hydrocarbon, a fatty acid ester, a ketone and an et her.
10 10. The process of Cdaim 2, 3, 4, 5, 6, 7, 8 or 9
wherein, in the condensation reaction of j Re ami no acid - (1) and
N-(1(S) - et hoxycarbonyl - 3- phenyl propyl ) - Lg-¢(. al ani ne. N-car boxyanhydri de,

stirring and m Xi n e _g_/ried }“L t an agi {&)i ng power of
at least 0.1 kWnferr]. @—%ﬁgCHzCH %\ 1 ;Fe%rocess of daim 1, 2, 3,

4, 5, 6, 7, 8, 9 or 10 wherein fhe phdriacol ogically acceptable salt of
t he & ( 1(S)-ethoxycarbonyl - 3{phenyl pgepyl ) -L-al anyl -amino  acid
(2) is formed in a nedium conprising an organic 20 solvent and
water in a weight ratio of from 964 to 8:100 whi ch medi um

cont ai ns the - N—(l(S)-ethoxycarS@H&hc 3

phenyl propyl ) - L-al anyl -am no acid (2), ~ said
N-(l(S)-ethoxycarbonyI-3-pheny|proE¥I)-L-alanyl-anino acid (2)
bei ng separated froma reaction m re after the 25 reaction

. : by .
transferrillg , whereinNng greppet hoxﬂp: lygoyl - 348 the same as defined
phenyl propyl )-L-alanyl-amno acid (2) into either one phase in

a two-phase di um conpri sipg ter . and, a or i ol vent .havi ng
a | ow m sci bi Yewith #&ter. ﬁgbl(g?-car boxy-S—Pgl_enyﬂ@rq;%ag-e]ggglgpy HIRMO 1,
2, 3, 4, 5, 6acid represenbted ddyn,a formulldeg(4): operations of producing the

N( 1(S)- et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - am no acid (2)
and formng the pharmacologically acceptable salt thereof, the
series of loperations fromthe reaction(ip f@frgdtion of 35 the
pharmacol ogical ly acceptabhe salt of thé |series of oper ati ons
from  the reaction H))0HqiChi CHMICHEI—N—t0fe-CO—0N
l (4)
COOH
20 R1 Rz
, wherein a group: —f{—(liH—CO- is the same as defined
above, and N-(1(S)—ethoxycarbonyl-3—phenylpropyl)—-L-
alanine represented by a formula (5):
25
L
(O)-cns oa CENICHCOOR 5)
Ty COOCH,CHs
30 ! |

6. The process of Claim 2 or 5 wherein the pH of
the aqueous liquid having a pH of from 9 to 12 is
maintained within a range of pH 10.5 % 1.0. '

35 7. The process of Claim 1, 2, 3, 4, 5 or 6
wherein the aqueous liquid comprises an organic solvent
and water in a weight ratio of from 96:4 to 0:100.



phar ma accept able salt is carried out in an aqueous
_litquid %)ﬂ ZH'MIH}!Wl sti ng of water. - 83 -
- "13. The~ 2, 3,4, 5, 6, 7, 8, 9, 10, 11 or 12

wherein the amifo * aC|d (1) is Izl-pr_oline and t he pr oduced
N (1(S)-ethoxycarbonyl - 3- phenyl proé3 ) - L-al anyl -am no acid (2)
s N(1(S)- 5 et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - L- prol i ne.

14. The process of  Cgai Mpe %rodé@&redi“ P%élﬂg 7 wﬂuéz’éﬁxp%%e bl-gathid

conpri sing water and an organi c "sol vent
i g@i bi | i tg y solyarnt aiswatag)( orgagi¢ 1pgejvento havmg a low mlsc1b1hty

- et hoxycar bonylwﬁhpmgf,propyl )-L-al anyl -L-proline S
transferred into the organi c solvent phase by separating t he two- phase
liquid at tenparature of at |east 20[err]C or is transferred into the

wat er phdse by sefaraTheg préeess of woClshmse 7l i qni d8 at whetreinperthieur e
O ey 58 113N RRERIJ Cociientanfs attheleasl’haéﬁ@c%élﬁb&a' SUleABAREAR © !

t her eof S sol

phase and £rotiPne @nsigtingi s@lfat@d halogenated Y drgarien, pracefattyt
Caim 13 or g¢fd sdreeeid kétaﬁezgndp@@rml ogically acceptable salt
thereof is maleic acid salt thereof. 16. The process
of Claim 15 wherein steps for formng and crystallizing the salt are

carried odf in 25 an dfuedlse propess afssChiimalld,y 3,cohsi5tibg 7of §wairer
in which nWHE?‘reﬂ"i‘,n'hgnsethte C?(‘ﬁi‘dé{s%tlon reaction of %ﬁe Eﬂ‘ﬁn%r O&re 315

Claim15 or 16 whérein't
by gradual | ¥180 addi@gd an (h@e@nboxycarhqwér -phw rapyy-L-

N-(1(S) - %wﬁﬂecw%aﬁuéxﬁmﬂhﬁmaer opyls)nian@aganyl ahdpr ol hﬁﬁmg tdre
an aqueous_| i aini nd, nal el ¢_aci The

process of d i Ga 21 %ylggnpgge ﬂg a%llgi)sst Of!)rkwilg'rm ng and

crystallidbng the salt are

11. The process of Claim 1, 2, 3, 4, 5, 86, 7 8,
9 or 10 wherein the pharmacologically acceptable salt of
the N-(1({S)—ethoxycarbonyl-3—phenylpropyl)—-L-alanyl-amino
acid (2) is formed in a medium comprising an organic
20 solvent and water in a weight ratio of from 96:4 to 0:100
which medium contains the N-(1(S)—ethoxycarbonyl—3-
phenylpropyl)-L-alanyl—-amino acid (2), said
N=(1(S)~ethoxycarbonyl—3—phenylpropyl)-L-alanyl-amino acid
(2) being separated from a reaction mixture after the
25 reaction by transferring the  N-(1(S)~ethoxycarbonyl-3-
phenylpropyl)-L-alanyl—-amino acid (2) into either one
phase in a two-phase medium comprising water and an

organic solvent having a low miscibility with water.

30 12. The process of Claim 1, 2, 3, 4, 5, 6 or 7
wherein, in the operations of producing the N~(1(S)-
ethoxycarbonyl—-3—-phenylpropyl)-L-alanyl~amino acid (2) and
forming the pharmacologically acceptable salt thereof, the
series of operations from the reaction to formation of

35 the pharmacologically acceptable salt or the series of
operations from the reaction to isolation of the
pharmacologically acceptable salt is carried out in an
aqueous liquid essentially consisting of water.



‘—~\

carri ed at from40—te .70 [err]C 19. The process of
. Cam WM - 84 -
-9, 10, 1 ﬂlﬂ/ﬁﬁﬂS 16 17 or 18 wherein at | east an equi nol ar
amount of water éxis ased on a prQdu -
N-(1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl - am no acid (2),
in the series of operations from the reaction of 5 producing
t he N-(1(S)-et hoxycqrgporryﬁe 3%)93@&5; pE)?p)(tI)mn 1, l2,algnyl-am n 7acid

(2) to f or ar.macol.ogi'cal’lly ~ actepfablle .
salt or thé sserBes 11 of Or ﬁ%era’l’ﬁ%ﬁ frihe  amHBo ra@éiiohd iso

izgol at L\Oﬂ of L—ﬂﬂdhne paad mecahegi captodeeept aN*@l(S?-'-étho&@rcarbonyl 3-
pr o

arin -
et hoxycar bonyl W’glr)oby?j%ﬂ- F@? L- plag}‘is ne (2 paiiste N-(fDrein
a processbi rethowdycahbomdt-ép@henfytpromd)ﬂi,mlanymld-prohrra: ystallizing a

salt in an aqueous liquid containing 15
N-(1(S) - et hoxycarbonyl - 3- phenyl propyl ) - L-al anyl - L- prol i ne and mal ei c
acid are carried out in alrﬁ-aqﬁé@uspll‘pq%%l of egélmh al By Wbﬁﬁ@@tlhgmg)f

water, is c@ rtﬁd-pﬁhlée ] u1Hhecom rl‘é@ﬁg' st&nee aid agni W@ﬁtc S%N'ént
and/or at fromd40 to 70 err

21. ,Th
Cl ai m 20 wher el e prBcess™®W | smlt%ﬁlmlév out Withng aWﬁEfl gﬁ(ﬁif

af ter proddlct ieshoxycaobonyl—3—phenylpropyl)-L—alanyl-L-proline 1s
N-(1(S) - et hoxyeahbaPred3- RRESY! PY, I ol {p%f
trah é) dlg(%;’I(l’)'lélé‘c ZWbmt gcgée)épt a fa tmgof

22, Brocess O g e e G o AT
represented bytranéfurreda (#ito 36he water phase by separatinger rfhe
two-phase liquid at a temperature of less than 207,
15 and the pharmacologically acceptable salt thereof is
formed in the organic solvent phase or the water phase

and, if necessary, isolated.

15. The process of Claim 13 or 14 wherein the
20 pharmacologically acceptable salt thereof is maleic acid
salt thereof.

BN
-

16. The process of Claim 15 wherein steps for

forming and crystallizing the salt are carried out in

25 an aqueous liquid essentially consisting of water in which
an inorganic salt coexists.

17. The process of Claim 15 or 16 wherein the

maleic acid  salt thereof is formed by gradually

30 adding an aqueous liquid containing N-(1(S)-

ethoxycarbonyl-3-phenylpropyl)-L-alanyl-L-proline to an
aqueous liquid containing maleic acid.

18. The process of Claim 15, 16 or 17 wherein
35 the steps for forming and crystallizing the salt are
carried out at from 40 to 70 .

19. The process of Claim 1, 2, 3, 4, 5 6, 7, 8§,



, wherein a group:  [err] IS a group sel ected fromthe

S T, w0 e comgr i P

‘phar macdl ofi chal Iy &ccept abl e sal t %Aof N-( 1(S)-ethoxycarbonyl -3
- phenyl propyl ) - L-al anyI am no “aci from an
N-(1(S)-ethoxycar bonyl phenyl propyl ) - L-al anyl - am no acid (2)
cont ai ned [ r ti Xtir e afier reod f e
N-( 1(S)- et’hocharlloo ? 39§heng}é3r1§b Il)6 ﬁe or plg) Wﬂéx‘@ﬂq a®" leadt”
acid  (2) andequimo %ecé@@&ﬂi? 0 swaéﬁrngemtme S@‘ﬂuarfﬁhcal opreduced
accept abl e salN=(1(S)~ethoxycarbonyl—-3—phenylpropyl)-L—alanyl~amino acid
(2), _in the series of operations from the reaction of
5 producing the N-(1(S)—ethoxycarbonyl-3-phenylpropyl)—
L-alanyl—amino acid (2) to formation of the

pharmacologically acceptable salt or the series of
operations from the reaction to  isolation of the
pharmacologically acceptable salt.

10 .

20. A process for preparing N-(1(S)-
ethoxycarbonyl-3-phenylpropyl)-L-alanyl-L-proline ' maleate
wherein a process in which steps for forming and.
crystallizing a salt in an aqueous liquid containing

15 N—-(1(S)—-ethoxycarbonyl-3—-phenylpropyl)-L-alanyl~-L-proline
and maleic acid are carried out in an aqueous liquid
essentially consisting of water, is carried out in the
coexistence of an 1inorganic salt and/or at from 40 to

70 C.
20
21. The process of Claim 20 wherein' the process
is carried out wusing a reaction mixture after production
of N-(1(S)—~ethoxycarbonyl~3-phenylpropyl)-L-alanyl-
L-proline. '
25
22. A process for preparing a pharmacologically
acceptable salt of  N-(1(S)-ethoxycarbonyl~-3-phenylpropyl)—
L~alanyl~amino acid represented by a formula (2):
" .y
. @—CHzCHz(IIHNHCHCO—N—CH—CO-—OH (2)
CO0CH,CH,
35 Rl RZ
, wherein a group: —If{—éH—CO— is a group selected

from the group consisting of



VMMEFEIH the production of a by-product diketopi perazine 30 derlvatlve

‘i{“egge_sented byv\ze];girgu;agggtp: [err] is the same aU, ﬂmm’”l””lm

above, is suppressed by carrying out an %eratl onina 5 medium ‘compr s

an organi ¢ solvent and water in which he proportion of water is higher
than a weight ratio of the organi c sol vent/water of 96/ 4.

23. The process of [Caim 22 wherejn the 10 phar maC(pI ogically

acceptable salt is Nror med in the origanl c sol phase in which
wat er coexi sts and whi chyd € O — obt 6(? by é"' Dattl ng was im,pg (T)he
reaction m.xture co t ai ni ng -

acrd

1( S) - et hoxycar bonyl - 3= phenyl propyl ) - aI anyl -am no ¥ (2) »
and, i f necessary, the 15 pharnac I ogically acceptable salt thereof
is isolatedb | 24. The proc&gmf Claim22 or 23 wherein at

| east an equi nol ar anount cN‘ wat er exists based on the N- (
1(S) - et hoxycar bonyl - 3- ph@myl@““bﬁy@)—L al anyl - gm no aci dl20 (2) in

the operations of. foryyng and, if ary, Naty g —
phar macol ogi cal ly acceptabl e sal t 41C O - @
N-(1(S) - et hoxycar bonyl&3 I&egyl propyl) - L- -amno ° 1 d ¢2).
25 25. The ceéss f Caim 22, 23 or 24 wherein t he
N-( 1 (S)-dbhoxycarbonyl >3 phenyl propyl) - L-al anyl - ami no aci d (2)
i's N-( 1(S)-et ho car bonyI 3- phenyl pr opyI ) L- al anyl -L-proline. 30
26. The process f 3@Pa Il\H)l\/nerei n the
phar nacol ogi cal |y acceptable a nalelc salt
CH 3 O /C O , C O -,
15 | .
gNgmﬂc 0 -
~
QV} CH, -CO-
20
,  which comprises forming a pharmacologically acceptable
salt of N-(1(S)-ethoxycarbonyl—-3-phenylpropyl)-L-alanyl-
amino acid from an N-(1(S)-ethoxycarbonyl-3~

phenylpropyl)-L-alanyl-amino acid (2) contained in a

25 reaction mixture  after production of the N-(1(S)-
ethoxycarbonyl-3—-phenylpropyl)-L—-alanyl—-amino acid
(2) and, if  necessary, isolating the pharmacologically
acceptable salt, '

wherein the production of a by-product diketopiperazine
30 derivative represented by a formula (3):

o
- CH—CO\
_ (3)
. @—cnz CH, CH— N\ Pt
Co0-CH
Rz

(00CH.CH,



" 27. The process of Claim 22, 23, 24, 25 or 26 35 wherei qmmﬁmfor form n
L

and crystallizing the salt are - carried out at from q
¢ *28. A process for separating N(1(S)- "ﬁ”’mmm
= 87 - et hoxycar bonyl - 3-‘phenyl prc opy%@rpL al anyl -L-proline wher €i n,
by separating a two-phase medium rising wat er and an organic
~solvent having a low miscibility with wat er whi ch medi um
cont ai ns N-(1(S)-ethoxycarbonyl- 5 3- phenyl propyl ) - L-al anyl -L-proli ne,
at a tenperature of at o eastR1 R 20[err]C_, NF ( .
1( S) - et hoxycanbavijeredn paegsoym: opyI yN CH co- al angl - Lther ol sareei s agr alefined ed
into the organl C soI vent phase by separ atl ng the two-phase
medi um erature ﬁ I ess t han ) . .
N-(1(S) - et hoxﬁb&%nw FOPPIERBRy | Y o SATT YIS, L-"Jpr SPFrations in  a
transferred imediurhhecomprisdhgr afﬂa@egamc solvent and ARatéiheinr oghksh of

30" The procectitor LEPPRACHS of etekerl ik Bhad 87 ol  ratip, of

transferring the @rgsnietsalxentivater of- 96/4

phenyl propyl )-L-alanyl-L-proline into the organic solvent phase,
the transfer ¢irg-carried t hout saturati ter phase with an
i norgani c salt. 23. \Mr €31.Procgss ceggalm f o% ‘Bﬁ@’b‘éﬁ ngthe
N(1(S)- 10 thwmmaélbgmdl}ﬁ maptazblepysa}tL eéarfyohﬂedgr O i nEhe organfi¢ ch
conpri ses o] et o] .
phenyl propyl) ﬁ_lgfﬂg% ﬁl-%gol |lﬁe W]flrom &[a@r F%Xﬁ% %¥ld- Wﬁ?Ch 18

(1(S) - et hoxycl@ine 3 PiengKbraping - Loxl amaséungp cahaoxyeactmnanmxatun@
wherein  condejig@iiniiy S tharri ed N-QyB)~-ethoxycarBé@fl+-3Hphenylpafiiing

at | east > (1

(S) - et hoxycar %rﬁﬁnﬁpﬁ{@’rﬂﬂ proWF‘; - ddni ne® % car %xy TEGes K dr i qkhe and
a basi ¢ pH5 adphatmacplogieaily tan:ceptableqsddiuthereofl tgjusdlatedont ai ni ng

L- proline and, i f necessary, N-

24. The process of Claim 22 or 23 wherein at
least an equimolar amount of water exists based on the
N-(1{S)~-ethoxycarbonyl-3-phenylpropyl)-L—alanyl-amino - acid

20 (2) in the operations of forming and, if neccessary,
isolating the pharmacologically acceptable salt of

N—-(1(S)—ethoxycarbonyl—~3~phenylpropyl)-L—alanyl-amino acid
(2).

25 25. The process of Claim 22, 23 or 24 wherein
the N-(1(S)~ethoxycarbonyl—-3—phenylpropyl)-L-alanyl~amino

acid (2) is N-(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-
alanyl-L-proline.

30 26. The process of Claim 22, 23, 24 or 25
wherein the pharmacologically acceptable salt is a maleic
acid salt.

27. The process of Claim 22, 23, 24, 25 or 26
35 wherein steps for forming and crystallizing the salt are

carried out at from 40 to 70 C.

28. A process for separating N-(1(S)—-"



(1 (S)-ethoxycarbonyl - 3- phenyl propyl ) - L-al ani ne. N car-bmc_& n Lde,
_with the pH of the aqueous |iquid maintained vm'thinij i/ll | 9
«"to 12, and then decarboxylation 35 is <carried out un v s ral

and acidic condition to obt ain

N (1(S)-et hoxycarbonyl - 3- phenyl propyl ) - L§7al a—nyl - L-proline having a | ow
content of a di ketopi perazine derivative represented by a fornula (6):
. 88 - - L -] - ; wherein all
. ethoxycarbonyl-3-phenylpropyl)FE~&lanyl-L-proline
asymmetric cahbog at o}rrns pvm trW.p WPy %ave y P

L _ é’%-confl uration, . .
N- (1( S) - car boxX¥}yh8teiReny I op§eRanating a@an,iwe-ph nemﬁéki?fﬂserﬁ(’&mﬂﬁrg
fﬁr mula (7) :t water art;d an ;)rganic scglr\]rent hF]avingerat ] low 'misfc_ibilitvhewﬂilﬂ
a asymmertric, carbon. ,atons .. W * have _(Skaconfiguration,
and N-YaE8LS) o Bear HBRGTUE. C?"ﬁﬁ@fﬁ/l pr%’p%/ﬁ%ED Lgﬁ}g%{%bonyl
repr esent ecb by3eplienytpirapyby-L-2tenyl-L-proline, at a temperature of [afr]
25 least 32- Theggiocess of Nl @l 8)-kniisiatBodfi-3e38kenHiSropyl)~
L-alanyl-L-proline is transferred into the organic solvent
phase or, by separating the two-phase medium at a
temperature of less than 20C, N-(1(S)~ethoxycarbonyl—
10 3-phenylpropyl)-L-alanyl~-L-proline is transferred into the
water phase. '

29. The process of Claim 28 wherein the organic
solvent is an acetic acid ester.

15 o
30. The process of Claim 28 or 29 wherein, in
the  process for  transferring  N-(1(S)-ethoxycarbonyl-3-
phenylpropyl)~L-alanyl-L-proline into the organic solvent
phase, the transfer is carried out without saturating the

20 water phase with an inorganic salt.

N 31. A process for preparing N-(1(S)~
) ethoxycarbonyl-3—phenylpropyl)-L-alanyl-L—proline which
comprises producing N-(1(S)-ethoxycarbonyl-3—

25 phenylpropyl)-L-alanyl-L-proline = from L-proline’ and N-
(1(S)—ethoxycarbonyl-3-phenylpropyl)-L—alanine- N-carboxy—
anhydride, wherein  condensation is carried out by
gradually adding at least one of N-
(1(S)—ethoxycarbonyl-3-phenylpropyl)-L-alanine- N-carboxy—

30 anhydride and a basic pH adjusting agent to an " aqueous
liquid  containing = L-proline  and, if  necessary, N-
(1(S)—ethoxycarbonyl—3-phenylpropyl)-L—alanine- N-carboxy—
anhydride, with the pH of the aqueous liquid maintained
within a range of from 9 to 12, and then decarboxylation

35 1is carried out under between neutral and acidic condition
to obtain N—-(1(S)—ethoxycarbonyl-3~phenylpropyl)—~L—alanyl-
L-proline having a low content of a diketopiperazine
derivative represented by a formula (6):



~ of t he N-( 1(S)- et hoxycar bonyl - 3- pheny
_alani ne: N-carboxyanhydride and t he basi c mm 'L”mﬂﬂ\

’is added over at l|least 1/4 hour. 30 33. The cproce

31 or 32 wherein at | east 2 nol ar_equ valents of L-proline is used
based on N - (1(S) - et hoxycar bonyl - 3- nyl propyl ) - L-al ani ne. N-carboxy-
anhydride. 35 - 34. A process for pr epari ng
N-(1(S)- et hoxycar bonyl - 3- phenyl pr o%ﬁl )-L-al anyl -L-proline

whi ch conpri ses pr oduci ng N (1(S)-et hoxycar bonyl - 3-

- 89 - phenyl propyl) L- aI anyl - L pr from L-proline and N-
(1 (S)-ethoxycarbonyl - cor 3{}){ ne N- car boxy- anhydri de,

wherein a reacti on dHI addi ng gk 5
(1(S) - et hoxycar bonyl - 3- ph | propyl )L hﬁ& N-car box%5 anhydride to
an aqueous §iquid containing at |eas | a equr val ents of L-proline

constituting a basic salt based

(S) - et hoxycar bonyl - 3- phenyl propyl ) - L- alca‘hrﬂﬁe N- car boxyanhydride, and
after the pH of the aqueous liquid 10 reaches a range of from 9 to 12 a
basic pH adj usti ahédgel all | s ity 8ol 0 bhingaUSRith || AUIKhye
carry out a nsation with the pHﬂﬂ@gEfr ne nge rom
9 to andS)Te 1g4€aL%oxy| ati on emr— TRBeRyIDToDRhsen
neutral anpl) acaldhgl-donskdlires riepredémiod IHy_(h( fOrmakla (7):
et hoxycar bonyl - 3- phenyl pr opyI )-L-al anyl -L-proline havi ng a | ow
content of a di ket opi perazi ne derivati ve represent ed by a forrmula (6):
[err]
CH, CH. CHNHCHCO N
©~ G
15 COOH COOH

, wherein all asymmertric carbon atoms with % have

(S)-configuration, and - N=(1(S)~ethoxycarbonyl-3-
phenylpropyl)-L—alanine represented by a formula (5):
20
|
(O)- ¢ ons CHNECRCO08 5)
COOCH.CH;
25

32. The process of Claim 31 wherein at least one
of the N~(1(S)—ethoxycarbonyl-3—phenylpropyl)~L~
alanine: N-carboxyanhydride and the  basic pH adjusting
agent is added over at least 1/4 hour.

30

33. The process of Claim 31 or 32 wherein at
least 2 molar equivalents of L-proline is used based on N-
(1(S)~ethoxycarbonyl—-3—phenylpropyl)~L-alanine - N~carboxy-
anhydride.

35 :

34, A process for preparing N-(1(S)—
ethoxycarbonyl~3-phenylpropyl)-L-alanyl-L-proline which
comprises producing N-(1(S)—-ethoxycarbonyl—3-



B o, A s o Ezrboxi“E”Ehe%“yflﬂ'fm?”m”"”1"1

< "al anyl - L- prol i ne represented by a formula (7):

Terr] 35 , wherein all asym*rertrggi carbon atons wth * have
(S)-configuration, and (S) - et hoxycar bonyl - 3-

phenyl propyl)-L-al anine represented by a formul a (5)

- 90 - 1);L-alapyl-L proline | et

The process 3eny(§> rog}r) alaég pﬁ@ro 1ne )é clm ﬁm;;g aqueous
liquid - conpri(dE®—et oxarﬁgamwl-So ayiprop hdﬁ@l@ama “£ABP/HT ratio of
from96:4 to GnHiRiridd0 36. The process of daim 31, 32, 33, 34
or 35 wher ._in t he reaction prolii ne d N-
(1(S)-et hoxycaeia@rﬁ}r‘ 3- pReny | JRAGHAS - L- P ani n‘%t RF‘(i,arb add ydr Ve,

stirring Sanc(1(S)nethrngycarbonylaﬁr-phényhnﬂop;d)-baaiamne-d‘b'ida_?abom:g—power of
at |east 0.1 aq(ueous ltiq e B Sﬁ‘%?ﬁrrlgf ag 31' 13101%6
ect e om

wherein the r anl c east
t he gr oup GSBHY fttBng mobg%at@ﬁsﬁmté@&r ban, basrcm tS,al

ester, a ketomgpand an et W( 1(SP-ethoxycarbonyl-3—pheny1propyl)—L—a1amne N—
carboxyanhydride, and after the pH of the aqueous liquid
10 reaches a range of from 9 to 12 a basic pH adjusting agent
is gradually added to the aqueous liquid to carry out a
condensation with the pH maintained within a range of from
9 to 12, and then decarboxylation is carried out under
between neutral and acidic condition to obtain N—-(1(S)-
15 ethoxycarbonyl-3—-phenylpropyl)-L-alanyl-L-proline having a
low content of a diketopiperazine derivative represented
by a formula (6): ' |

Cl5
20 I |
/CH Co
O
e @
COOCH,CH,
25
, wherein all asymmetric carbon atoms with * have
(S)~configuration, N-(1(S)~carboxy~3~phenylpropyl)-L-
alanyl-L~proline represented by a formula (7):
30 c
(O)- et ¢, cnuacnco—:@ o
CO0H CO0R

35 , wherein all asymmertric carbon atoms with % have
(S)—configuration, and N~(1(S)~ethoxycarbonyl—3-
phenylpropyl)-L—alanine represented by a formula (5):



[}

38. The process of Claim 31, 32, 33, 34, 35 or V\/nereln “the

2 Carbonyl - 3-phenyl propyl) - Loal anyl -Loprotine s carr.’lﬂl"ll lm ll”lmla
‘aqueous liquid essentially consisting of ter.
process for purifyi ng a pharmacol ogi cal | accept able salt of N-(
1(S) - et hoxycar bonyl - 3- phenyl propyl ) - L-al anyl -am no acid represented by
a formula (2): 30 . 0éerr] 35 wherein a
group: [err] S a group sel ecte fromthe group consisting
Lerr CH. CH, (IIHHHCHCOOH (5)
CO0CH:CH,
5 .
- 35. The process of Claim 31, 32, 33 or 34
wherein the aqueous liquid comprises an organic solvent
and water in a weight ratio of from 96:4 to 0:100.
10 36. The process of Claim 31, 32, 33, 34 or 35
wherein, in the reaction of L-proline and N-
(1(S)—ethoxycarbonyl-3—phenylpropyl)-L—alanine- N~carboxy—
anhydride, stirring and mixing are carried out at an
agitating power of at least 0.1 kW/m=. '
15
37. The process of Claim 35 or 36 wherein the
organic solvent is at least one member selected from the
group consisiting of a halogenated hydrocarbon, a fatty
acid ester, a ketone and an ether.
20
38. The process of Claim 31, 32, 33, 34, 35 or
36 wherein the reaction of producing N-(1(S)-ethoxy-
carbonyl-3-phenylpropyl)~L-alanyl-L-proline is carried out
in an aqueous liquid essentially consisting of water.
25
39. A process for purifying a pharmacologically
acceptable salt of  N—-(1(S)-ethoxycarbonyl-3-phenylpropyl)—
L-alanyl-amino acid represented by a formula (2):
"’ .oy
({O)~tH, CH, CHNHCHCO—N-—CB—C0— 0 @)
C00CH,CH,
35 ' R R®
, wherein a group: —N—CE-co- is a group selected

from the group consisting of



?..

~20 . , Wherein the purification is carried out in an a

owhereby  the production . of a by- pr oduct di ke ﬂﬁmm"mmwﬂ”m
derivative represented by a formula (3): 25

[err] , Wherein a group:_ Lerr] is the sane as defl ned
35 above, is suppressed and also ? N (1(S)- et hoxycar bonyl -

3- phenyl propyl) - L-al anyl - am no aci d (2) and

phar macol ogi cal |y acclept abI e sal t ther gof  having a lo

- 92 - cont ent N 1( ar boxy 3-ph | prgpyl ) - L- al anyl -
am no acid represented Ca’(?crrrrual a i
[err] - “4CO -

5 1 CI‘13
WCO—

R e e
CH, ’

3
10 - CHs |
CH40
@mco_
S s and @N/
K/ | NcH, -
20 |

»  Wherein the purification is carried out

15

v in an aqueous
liquid whereby the production of a

. ' - . by-product
d1ketop1peraz1ne derivative represented by a formula (3): procse
25
('JH :
CH—CO\
<:>—CH2 CHs CE—N N—R! 3)
Neo- fn/
30 v
C00CH,CH,
. Rl KB
. , Wherel.n a group: —I:l-éH—CO— is the - same as defined

above, is suppressed and also th
e N—(I(S)-etho -
3-phenylpropyl) —~L-alanyl-amino acid (2) Xycalrkxmlasgd

pharmacologically acceptable salt thereof having a low



10 , wherein a group: [err] Is the sanme as defrned
* and - N ( 1 (S)-ethoxycarbonyl -3-phenyl propyl)-L- “\“\m\\“‘l\ m‘\
. represented by a fornmula (5): 15 ersr| *
“20 is obtained. " _ 40. The Ej' cess of Claim39 wherein the
aqueous liquid is a medium conprisi fan organi ¢ sol vent and water

_in which the proportion of water is higher than a weight 25 ratio of the

organi ¢ sol ve £r £96/ 4 - - I gﬁ%?g{ 39
or 40 wherei nr&oﬁl\e@ﬁ urr f i cation N (olf(s) %arboﬁ%*-i?s ﬁgle{.l? f—fL-g]é‘ﬂ{ﬂiL
acceptabl e s&minoj gcid represerted By & PY@H?hd Yo 70 [err] C. 30

42. A process for puri fying N-(1(S)-

ethoxycarbonyl 3- phenyl propyl) - L-al anyl - L-prol i ne mal eat e whi ch
conprises carrying out the purr ficati dllsof RN—R” 1(S) -

et hoxycar b@nyl - 3- phenyl p mal eat €485 in an
aqueous liquid essentr@‘ @Hsﬁgﬂﬁéﬁgo“'@f—cﬂﬂagﬁrw V\/neerée?n t he

mal eate is purified int coexi st of an i norgani ¢ salt and/or at
from40 to 70 [err] C whereby the r oduction of a by- pr oduct
di ket opi per azi ne derivative - 93 -
represented by a formula (6): [err]
. R'R?
10 , wherein a group: —ﬁ—éH—CO— is the same as defined
above, and N-(1(S)—ethoxycarbonyl—-3-phenylpropyl)-L—

alanine represented by a formula (5):

15 C

<E)__>—cr1z CH, cmmcncoon 5)

COOCH CHs
20 is o_btained.

40. The process of Claim 39 wherein the aqueous
liquid is a medium comprising an organic solvent and water
in which the proportion of water is higher than a weight

25 ratio of the organic solvent/water of 96/4.

41. The process of Claim 39 or 40 wherein the
purification of the pharmacologically acceptable salt 1is
carried out at from 40 to 70 C.

42. A process for purifying N-(1(S)-
ethoxycarbonyl~3-phenylpropyl)-L-alanyl-L-proline maleate
which comprises carrying out the purification of N—(1(S)-
ethoxycarbonyl—-3—-phenylpropyl)—-L-alanyl~L-proline maleate

35 in an aqueous liquid essentially consisting of water,
wherein the maleate is purified in the coexistence of an
inorganic salt and/or at from 40 to 70 °C whereby the
production of a by-product diketopiperazine derivative



10 , wherein all asymetric carbon atonms wth * h
configuration, S suppr essed and al so qlmml I“I“ Iml " l"l
' val eate w s«

v et hoxycar bonyl - 3- phenyl propyl ) -L-al anyl -L-proline

“havi ng a low content of N (1(9- %r boxy- 3- phenyl propyl ) -

L-al anyl -L-proline represented by a formila (7): 15

lerr] wherein all asymertric carbon atons wth * have
(S) - conf &-gﬁ{-@éé,ﬁ: bga?dformﬁi’a( éé‘ .S) - et hoxycar bonyl - 3- phenyl propyl ) -
L- al ani ne represent or nul
[err] 30 is obtai ned. 43. The process of Cdaim
39, 40, 41 or 42 wherein the [puri fication method is
recrystallization or reslurry vvas%

Ci— CO

5 <(:)>—cna Cils THN<CO _b (63

CO0CH.CH,
10 , wherein all asymmetric carbon atoms with * have (S)~
configuration, is suppressed and also N-(1(5)-
ethoxycarbonyl—-3-phenylpropyl)—L—alanyl-L-proline maleate

having a low content of N-(1(S)-carboxy-3-phenylpropyl)-
L—alanyl-L-proline represented by a formula (7):

15
o
) * *
CH: CHy CHNHCHECO—N
@_ 2 ”‘ ;J (7)
COO0H ¢ood
20
, wherein all asymmertric carbon atoms with % have (S)—
configuration, and N—(1(S)~ethoxycarbonyl-3-phenylpropyl)—
L-alanine represented by a formula (5):
25  CH,
(©)-hs CRa CHNECECOOE (5)
COOCH,CHs -

30 is obtained.

43. The process of Claim 39, 40, 41 or 42
wherein the purification method is recrystallization or
reslurry washing. '



