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111111011111111 -1 +159159° NEW PROCESS FOR THE
SYNTHESI S OF (2S) -1 NDOLI NE- 2- CARBOXYLI C m\\“\“\ \\\
APPLI CATION | N THE SYNTHESI S OF PERI NDOPRI m\m\m
present invention relates to a process for the .sso

synthesis of (2S)-indoline-2- -barboxylic acid, and to
its application in the synthesis of peri ndopri | and

PROCESSFOR PHESYNTHESIS OF ezs)llmLmE-mAﬂkBoxyuc
(1). The conpound of formnul aﬂ%sg obt ai ned accordin

{ he ASHY ANDAPPRICATVON 1Y AHESYRHISIS QF HRRINDOPRIL
synthesis of perindopril of formula (1) : 0 O CH3
CO2Et 10 and in the synthesis of pharnaceutically

TRCsefine vention telates & @ ProceRefornhopyrthesisnof @8){indoline-2-carboxylic

t her eof . have_ val uabl e pharmacol ogi cal_ properti
acidy @pqi tcp]rtﬁ ﬁgpltygponb F‘bﬁ’é D t%pgs ) aqng@ppp qe[}dog&]am@ceutlcally acceptable
sa@ﬂ %toiany n converting enzyme (or Kkininase I1),
I'C alloms on the one hand, prevention of the

conver3|on of the decapeptide angiotensin | to the
oct ape e iotensin,ll vasoconstric and,. .0 .
MiePRp P b o e ceaf myeionsefifes B ARemRvRIRSs i1 the bRl syntesis
on@szmHSHYleQQ Qﬁﬁ‘)%iylfl@icx& Bfefohﬁglds(gr' al synthesis 5 of
I ndol i ne-2-ctarboxylic acid of formula (I) :
11111111111111 fi UV, (rr)
- CO,H .

N
H

The compound of formula (I) obtained according to the process of the invention is useful

in the synthesis of perindopril of formula (II) :

i : :N: ~COH

N (D
O  CH,

H

H C(S)

)
CO,Et

and in the synthesis of pharmaceutically acceptable salts thereof.
Perindopril and salts thereof have valuable pharmacological properties.
Their principal property is that of inhibiting angiotensin I converting enzyme (or

kininase II), which allows, on the one hand, prevention of the conversion of the

decapeptide angiotensin I to the octapeptide angiotensin II (a vasoconstrictor) and, on the

*G00002*
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111111121111111 *000002* -2 other hand, prevention of
t he degradation of bradykinin (a vasodilator) to an
i nactive peptide. Those two actions contribute to the

beneficial effects of perindopril in cardiovascul ar
di seases, nore especially in-2rterial hypertension and
heart failure. 5 Perindopril, its preparation and its

otH&Chdrld, ph&eARSH 0f Ghe hﬁgﬁdh‘ﬁ‘cﬁﬂ of ngiﬁﬂﬂ (4 Wabdiilator) to an inactive
Eur opean patent specification EP 049 658. In view

peptide.he pharmaceutical value of this conpound, it has

been i rtant e.able. fo tabn.t ' ' .
RS8Rl ol LA bR TR AP PRBRTE Biiovascuter
digdab@\Mmotd1espeihlly Bi@tdriabhiRjerfefsieariticaitatursel ecti vel y

in a very good yield and with excellent purity. 10

Sone net hods for the preparation of the conpound of

PIBAE b3R5l 5 BB e s
pabddit spetifivation BP-0 0490688. ne- 2- car boxyl i ¢ acid by

resolution of racem c indoline-2-carboxylic acid using

(R - a-nethyl benzyl am ne. The (R)-a-nethyl benzyl am ne
ISRk ?fthc(%l@rﬁn' b OdRkhINGi1Ge SEMRYOHHotind, 36 hsk beeniimBbAAR o be able t
nby ‘%roacti na cryst;edlllgesati on, tﬁlgen acidifi Ieloll ?o yi e?dea e
otitdin thointmymediatf of fosmhlar@ubpar( effectivh aynthesihprocessshatradlows the (S)

advant a of using, a.starting materi d.reagents .
criiames 1§ o QAR BT b Ve FopLvipt atvich SR purey

accessi ble. On the other hand, the yield of the

conpound of fornula (1) using that nethod is only
S@aemethods frr tipprieparation bfithe compoindutfdpmanla (I) arscalready krown.

t he synthesis of the conpound of
Thus, the patent specifications EP 0 308 339 and EP 0 308 341 describe obtaining (2S)-
indoline-2-carboxylic acid by resolution of racemic indoline-2-carboxylic acid using (R)-
a-methylbenzylamine. The (R)-a-methylbenzylamine salt of (2S)-indoline-2-carboxylic
acid is isolated by fractional crystallisation, then acidified to yield the compound of
formula (I).
That method has the advantage of using a starting material and reagents that are reasonably
priced and very readily accessible.

On the other hand, the yield of the compound of formula (I) using that method is only
35 %.

The Applicant has now developed a process for the synthesis of the compound of
formula (I) in which the (2R) isomer, which is formed during the course of the resolution
reaction, is recycled. The process developed in that way makes it possible to obtain the
compound of formula (I) in a yield, starting from racemic indoline-2-carboxylic acid, that

ranges from 50 % to 70 %, according to the number of recycling operations carried out.
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formula (1) in which the (2R) isoner, which is forned

during the course of the resolution reaction, is

recycl ed. The process devel oped in that way nakes it

possi ble to obtain the conpound of forrmula (1) in a

yield, starting from racenic -3ndol i ne-2-carboxylic

acid, that ranges from50 %to 70 % according to the
MB:'@J%SEcxﬁéalfyeQH& |ﬂré§9nt°ﬁﬁf@ﬁt‘idrpﬁéiat@§lrt6|eﬁ%r@é§s for3tHeb§ythesis of the
specificall'y, the present invention relates to a
compmmdoffomula €) S’glmfhésqheraéferlﬁfhbm thafrrpesmnig indolingrirearboxylic acid
ft:?bav\f glil)zl s characterised in that racemc

r‘ carboxylic acid of formula (Il11) : CO2H 5

is reacted with a ¢chiral amne to yield the salt of

formula (1V) : O H3C CO2H which is filtered

of f, and there bqg d: on the qqp hand the

(2S) isomer of forle 5 H&H2 (I'V), (N a)

in the formof crystals, ichCQ ound of formula (IV

a) is then treated with hydrochloric acid to yield

is reacted with a chiral amine

to yield the salt of formula (IV):

TZ

COH

leln-
o=

which is filtered off, and there being isolated :
¢ on the one hand the (2S) isomer of formula (IV a) :

sSSP«

in the form of crystals,

which compound of formula (IV a) is then treated with hydrochloric acid to yield

the compound of formula (I),

o and on the other hand a mixture of the (2S) isomer of formula (IV a) and the (2R)

isomer of formula (IV b) in which the (2R) isomer predominates:
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the conpound of fornmula (1), and on the other hand a
m xture of the (2S) isonmer of formula (1V a) and the
(2R) isoner of formula (1V b) in which the (2R

i somer predomi nates: -4 10 CO2H NH2 (1V b) by
evaporation of the filtrate, #hich mxture is then
treated with hydrochloric acid to yield a m xture of
(2R) - indoline-2-carboxylic acid and

(2S) -i ndol j bokyl i c acid in whi (2R) 5
acid predo wh| ch is racem sed acti o )th
sodi um hydr olution, .. at BeGenperature of from

140 to 200C, underﬁa pré%%zﬁlre of fram5 to 15 bars, 10
to yield, after isolation, the conpgltfpd of formula
(111), with which the series of ations descri bed
above i s re eate after haV| ng carried out from

2 to BYEYM §t‘°“a th?ﬁ&'agﬁartl ons made up of the

conpo'mch RfixchRr 1@%@1 frdarePivith G9ERICAREC alsfaetocﬁenaoamﬂxtafe of (2R)-
forrrula(]&m@(mb ereby obtained in a yield rangin
£

from el axylic agidzand d2B)-ingoline- 2-I¢érbm§hlbé%016ﬂn which the (2R)
cycl es % ried out. Its chem cal and enantioneric

puri t ¥4 n3§%d, which makes its use in the

synthe3|s of perindopril of forrmula (11) especially

advant ageous. By way of |IIustrat|on t he catalytlc

hydr ogévelt iSGWe@flSqué’ reasionvith sodivmy hydroxide solugipRai ned
at a temperature of from 140 to 200°C,
under a pressure of from 5 to 15 bars,

to yield, after isolation, the compound of formula (III), with which the series of

operations described above is repeated,

then, after having carried out from 2 to 6 cycles, all the portions made up of the compound

of formula (I) are combined.

The compound of formula (I) is thereby obtained in a yield ranging from 50 % to 70 %,

according to the number of cycles carried out.

Its chemical and enantiomeric purity is very good, which makes its use in the synthesis of

perindopri! of formula (II) especially advantageous.

By way of illustration, the catalytic hydrogenation of the compound of formula (I) obtained
according to the process of the invention, followed by coupling of the (28,3aS,7aS)-
perhydroindole-2-carboxylic acid so obtained with the compound of formula (VI) :

CH,

CH,

- (VD,
Et0,c” ® “NH ©™coH
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according to the process of the invention, followed by
coupling of the (2S, 3aS, 7aS)- 20

per hydr oi ndol e- 2- carboxylic acid so obtained with the
compound of formula (VI) : CH.3 CH3 EtQ2C > NH CO2H
(VI), -5 allows perindopril of-formula (11) to be
obtained in very satisfactory purity and yield. The

pr esent invention relates also to a variant of the

bove roc |n whi ch the rea . .
afepymeringiaming fmuly G e S0l ipeRgRiitagop gurity apd yisl.
CO2HCOZH HCNH2 which is filtered off, and there

being isolated : 10 on the one hand the (28) i somer
The pfesentuinzerition eefates alsy ta)a @Bt (o) thevabeye procestcimindish there is

r?éﬁ%@ﬁ@f'ﬂﬁ&"ﬁi ?%ﬁgylilff{)nacf% % ’eé@zlhgglrog prztssﬁre of

fromb5 to 15 bars,

V)
CO,H

Lz

which is racemised by reaction with sodium hydroxide solution,
at a temperature of from 140 to 200°C,
under a pressure of from 5 to 15 bars,

to yield, after isolation, the compound of formula (III) :

(1D,

N~ “COH

which is reacted with a chiral amine

to yield the salt of formula (IV) :

N~ “coH TN

which is filtered off, and there being isolated :

¢ on the one hand the (2S) isomer of formula (IV a) :
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to yield, after isolation, the conpound of fornmula

(rr1r) : H which is reacted with a chiral amne to

yield the salt of fornmula (1V) : CO2H NH2 -6 in the

formof crystals, which conpound of fornula (I1V a) is

then treated with hydrochlori-6-acid to yield the

conpound of formula (1), 5 and on the other hand a

m xture of the (2S) isomer of fornmula (1V a) and the

(2R) isoner of formula (IV b) in which the (2R) isomner

pr edoifi thadersn of ergstalsCO . H NH2 (N b) by evaporation of

the fi ; . . . _ . _ '
nydr o itoftnghg 8F il (b e g WiB P oML acid to yied
i ndol itReompoandokformalag®),d and

(2S)-indoline-2-carboxylic acid in which the (2R

acid predom nates, with which there is repeated, if

des|r [ f t] SCL

thon, 8 oyl 39ler Banda ARG drfie (£6TLBECE R (3P and the
t he p@R)iissBerafdermida (V bh which the (2R) isomer predominates :

GU' ey . H3C
N" “coH

by evaporation of the filtrate,

(IVb)
H

ALY

2

which mixture is then treated with hydrochloric acid to yield a mixture of (2R)-
indoline-2-carboxylic acid and (2S)-indoline-2-carboxylic acid in which the (2R)
acid predominates,

with which there is repeated, if desired, the series of operations described above,

then, after having carried out from 1 to 6 cycles, all the portions made up of the

compound of formula (I) are combined.

Among the chiral amines that can be used in the process according to the invention or its
variant there may be mentioned, without implying any limitation, (R)-o-methylbenzyl-
amine, 1-(1-naphthyl)-ethylamine, ephedrine, a-chymotrypsin, sec-butylamine, 1-amino-2-
methylbutane, N,N-dimethyl-1-phenylethylamine, 1-cyclohexylethylamine, cycloserine, 2-
(methoxymethyl)-pyrrolidine, a-dimethylamino-g-caprolactam, isobornylamine, 1-(4-
nitrophenyl)-ethylamine, a-amino-g-caprolactam, 2-amino-1-butanol, 1-amino-2-propanol,
cinchonidine, cinchonine, N-methyl-ephedrine, phenylalaninol, quinidine, valinol,

a-phenyl-glycinol, leucinol.

The preferred chiral amine is (R)-a-methylbenzylamine.
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conmpound of formula (lI) are conbined. Anong the chiral
am nes that can be used in the process according to
the invention or its variant there nmay be nentioned,
wi thout inplying any limtation, (R)-a-nethylbenzyl 20
amine, 1 -(1 -naphthyl)-ethyldm ne, ephedrine,
a-chynotrypsi n, sec-butylam ne, 1-am no-2-

<Nt iUV IRER QR PredbmiRialty? id uldRRnoddedoiéad Rixture of (2R) and (2S)
1- cycl ohexyl et hyl am ne, cycl oserine, 2-

isometsHo et thg (3R pigemet foans ghe majority of the mixture.
a- di net hyl am no- e-caprol actam i sobornyl am ne, 1-(4-
ni t rophenyl) - et hyl am ne, a-am no-s-caprol actam

TRe BRAMPe ibetdw IRBRAtes the eRfor - Pr opanol ,  ci nchoni di ne,
ci nchoni ne, N-nethyl -ephedrine, phenyl al ani nol ,
qgui ni di ne, valinol, 25 a-phenyl-glycinol, |eucinol.

err ' ] ' - a- net hyl benzyl am ne.
wme |kwv¢14®n&€%%%ﬁ*@°d%%nat es" i s understood
to nean a mxture of (2R) and (2S) isoners in which
the (2R) isoner fornms the majorjty_of the m xture. The
Examéambm owResofution ofacemitndings e EANPLE
(2S)-indoline_2-carboxylic acid Step A : Resolution of
racem c indoline-2-carboxylic acid 3.7 kg of
3(7Rkg aofMR )y insthylbéranylanenéraee added! td ca dokwibntefod kd o indoline-2-
kg of indoline-2 carboxylic acid in ethanol and then
carhexyihiceeidia efhangh and then the mizRirgisatired frrdbpnd foteridep A,
(2S)-indoline-2-carboxylic acid The white
precipitate collected in Step Ais recrystallised from
i sopSrepdnol ang2S)hedolindt Bewbogdiciaeidl3 |itres of water,
and 12 litres of a 1N hydrochloric acid solution are
added. After stirring for 2h, the precipitate is

Thi WiteCpreliblta®NebiicbRA WaSRE A a8 dedl/italiséd onPlisbptadpahol and then
I ndol I ne-2-carboxylic acid (< 1s portion ") in'the
dissnlvadoh 18rlites af wafet, @d 12ditrasiof h 137 nslredidoriccasid snlutianjare added.

o . . .
afer Hitg 3022 heHROIAET hifierl bl hathéiPhaihel B8 dBa % yield (25)-
indoline-2-carboxylic acid (« 1* portion ») in the form of crystals (1.80 kg) with a

chemical purity of 98 % and an enantiomeric purity greater than 99.5 %.
Step A;: Idoline-2-carboxylic acid (mixture in which (2R) predominates)

The filtrate collected in Step A is evaporated and the residue obtained is dissolved in
13 litres of water and then 12 litres of a IN hydrochloric acid solution are added.

After stirring for 2h, the precipitate is filtered off and then washed and dried to yield
indoline-2-carboxylic acid in the form of a mixture of the (2R) and (2S) enantiomers

(2.6 kg) in which the (2R) enantiomer predominates.
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Step A2: ldoline-2-carboxylic acid (m xture in which
(2R) predom nates) go The filtrate collected in Step A
is evaporated and the residue obtained is dissolved in
13 litres of water and then 12 litres of a IN

hydrochl oric acid solution ar8 added. After stirring
for 2h, the precipitate is filtered off and then

was hggh gnd drpg@ndtieuivhel d 20 i ndol i ne-2-carboxylic
acid i tn the formof a mxture of the (2R) and (2S)
enantioners (2.6 kg) in which the (2R) enant i oner

SSRGS Bl 12 s

ofk@iter A3 1 NRFesIoF ani 8.689 sodihmVfdesxiad Soldtidn, |thé1f Réat Qf 120°C for 3h
8. 65N sodi um hydr oxi de sol ution, then heat at 170C for

urgier a pregee af pbasssure of 7 bars. 5 The reaction mixture

T}%%lé% F%erﬂ ﬁh’e'ﬁ! aﬁ’t;s g@{aﬁhytb?o%p 'toe{l]ﬁl { G R, agﬂ(ihen transferred

ran erre eac COﬂC {rat

tohyrdacoh) land iconcentrdtet hydtoohlogo abid i 1}{ sﬁlﬁbéqabrmllytadkiediunﬂrl ©pH of 3.4 is
3 4 is . reached while maintajning the tenperature
eZ@‘“ﬁﬁH“%@e terpperaAtuzg bptwesn2Q #d 2t rred for | h

TWBH&EI% Qrt Rirf l%r g aﬁP gﬁ@g ﬁ@?t%ﬁé ik ishibeb&eht filtered off, washed

r| e

andndtiedito grem maelhmmﬂmlmeal catboxyle agideing yoéld @0 900% £2.34 kg).
kg). 0 10 Step C: Recycling of indoline-2-carboxylic
acid The racem c indoline-2-carboxylic acid obtained

in FepcB (2. Betyksn aﬁn&ﬁﬁz@lﬂ&#béa?wwm to the
proce ure in Step K The hyl benzyl am ne salt
of (2S)-indoli ne 2- carboxyl ic acid so fornmed is

I sol at ed h tre h ri.c. acid .
e R L
toithélplob&RmircSepaxyl i c acid (<(2 "d portion))) in the

formof crystals (0.84 kg) having a
The (R)-a-methylbenzylamine salt of (2S)-indoline-2-carboxylic acid so formed is isolated
and then treated with hydrochloric acid according to the procedure in Step A, to yield (25)-
indoline-2-carboxylic acid (« 2™ portion ») in the form of crystals (0.84 kg) having a
chemical purity of 98 % and an enantiomeric purity greater than 99.5 %.

The 1* portion, obtained in Step Aj, and the ond portion, obtained in Step C, are then
combined.

(2S)-indoline-2-carboxylic acid is thereby obtained in a total yield of 52.8 %, a chemical

purity of 98 % and an enantiomeric purity greater than 99.5 %.
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chem cal purity of 98 % and an enantioneric purity
greater than 99.5 % The tat portion, obtained in Step
Ali and the 2n' portion, obtained in Step C, are then
conmbi ned. 20 (2S)-indoline-2-carboxylic acid is
thereby obtained in a total y9eld of 52.8 % a
chemcal purity of 98 % and an enantioneric purity
greater than 99.5 % -9 CL Process for the
synthesis of (2S)-indoline=Z-carboxylic acid of
forrrula (1) : C2H (1), 5 characterised in that

-2- | f. f [ I
RS 14 e SN SRl S Byl -
salt of formula (1V. COR2H NH2 10 which is filtered
of f, and there be

. on the one hand the
(2S) isomer of fd CogeH (N MD(I1V a) in
the formof crysta i ch compound of formula (IV
a) is then treated with hydrochloric acid to yield
t he compound of fornmula (

characterised in that racemic indoline-2-carboxylic acid of formula (III) :

(11T
N~ T~CcoH
H
is reacted with a chiral amine
to yield the salt of formula (IV) :
. H3C (IV),
N CO,H ;
H :
NH

which is filtered off, and there being isolated :

¢ on the one hand the (2S) isomer of formula (IV a) :

in the form of crystals,
which compound of formula (IV a) is then treated with hydrochloric acid to yield

ttore

the compound of formula (I),



-10 and on the other hand a m xture of the (2S) isoner
of formula (1V a) and the (2R) isonmer of formula (I1V
b) in which the (2R) isonmer predomi nates: COH (I1V b)
NH2 0 40 by evaporation of the filtrate, 5 which

m xture is then treated with-Hydrochloric acid to
yield a m xture of (2R)- indoline-2-carboxylic acid
and, ( o . _ . ST ;

aci o o B Gdaia SRARRKI LI eiBbstnel Fugii gy &find the CR)
sodi uisoimgdobformalagdV ) iwhich1Be @R)asonempesdatminaenf
from 140 to 200C, under a pressure of from5 to 15
bars, to yiefFth\ after isolation, the coapsygd of

formula (I th ich the series o drati ons
described agovelis repeated, 15yih : havi @Y b
carried out “Rrom2yto Bgyg €s, al ™thepoftions nmade

up of the conpourid of fornula (1) are conbined. 2.
Process for the synthesis of )
(2S)-indoline-2-carboxylic acid of formula (1) : 20
char aby evappedlionroftthefiltfaegr e i s react ed
2R) - i ndol i ne- 2- carboxylic acid of f : ). H
5 g\/) ) which mixture is then tresélted wﬁh hydrochloglz: rar.g%dato(y\l/gld a Igg(ture of (2R)-
indoline-2-carboxylic acid and (28)-indoline-2-carboxylic acid in which the (2R)

. acid predominates,

which is racemised by reaction with sodium hydroxide solution,
10 at a temperature of from 140 to 200°C,
under a pressure of from 5 to 15 bars,
to yield, after isolation, the compound of formula (IIT), with which the series of

operations described above is repeated,

15 then, after having carried out from 2 to 6 cycles, all the portions made up of the

compound of formula (I) are combined.

. 2. Process for the synthesis of (2S)-indoline-2-carboxylic acid of formula (I) :

(5)
COH M,
N
H
20

characterised in that there is reacted (2R)-indoline-2-carboxylic acid of formula (V) :

V)

.
‘y

COH

LZ
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-11 which is racem sed by reaction with sodi um

hydr oxi de solution, at a tenperature of from 140 to
200C, under a pressure of fromb5 to 15 bars, to yield,
after isolation, the conpound of fornmula (I111) O H
which is reacted with a chirdl-anmine, 5 to yield the
salt of formula (IV) : CO2H CO2H which is filtered
of f, and there being isolated : on the one hand the
(28) isomer of formula (I1V.a) : MCO2H NH2 10 (1V a)

| n twlicl Grrmqmlsﬂlsbstem@nm gadivm Mydigideselutionmul a (1v

| en t chloric acid to yield
the 28&%1" efaoﬁ?)?%%gt%@e and on the other hand
a mlmtietraepxeﬁsutéw@ft(r&ﬁ)s tog6rtars, of formula (1V a) and the

2R) isoner of faornmula V b n which the (2R) i soner
EJT eé@gﬁ%@@gr isolation, the ccgmpoun)d of Tormula (IIIS (2R)

(1),

N” “CoH

which is reacted with a chiral amine,

to yield the salt of formula (IV) :

S SRS S

2

lel

which is filtered off, and there being isolated :

¢ on the one hand the (2S) isomer of formula (IV a) :

N “coH N

in the form of crystals,

which compound of formula (IV a) is then treated with hydrochloric acid to yield

the compound of formula (I),

e and on the other hand a mixture of the (2S) isomer of formula (IV a) and the

(2R) isomer of formula (IV b) in which the (2R) isomer pre'dominates :



(I1'V b) 2H NH2 to by evaporation of the filtrate, which
m xture is then treated with hydrochloric acid to
yield a m xture of (2R)- indoline-2-carboxylic acid
and (2S)-indoline-2-carboxylic acid in which the (2R
5 acid predomi nates, with whilZh there is repeated, if
desired, the series of operations described above,
then, after ving carried out from1l to-4 cycles, al
the portio ' f the conpound
are conbi ned. 10 3. nt hesi s process

ei ther clakm.l C£§LU12, chather i std

chiral amn&’is () -a- ALYl benzyl @i ne.” 4. Process

for the synthesis Ht perindopril orzpharmaceutically
acceptable salts thereof 15 startiNg2fromthe

conpound of formula (1), characterised in that the

sai d bysyrreriogrof thetiliatea (1) is obtained according to

the pLRcESRiRhired8 ¥hédFeatdd 1R hYErothibAc dcidQo yield a mixture of (2R)-

indoline-2-carboxylic acid and (2S)-indoline-2-carboxylic acid in which the (2R)

acid predominates,

with which there is repeated, if desired, the series of operations described above,

then, after having carried out from 1 to 6 cycles, all the portions made up of the

compound of formula (I) are combined.

Synthesis process according to either claim 1 or claim 2, characterised in that the chiral

amine is (R)-a-methylbenzylamine.

Process for the synthesis of perindopril or pharmaceutically acceptable salts thereof
starting from the compound of formula (I), characterised in that the said compound of

formula (I) is obtained according to the process of any one of claims 1 to 3.



