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relates to a sul phonic acid salt of an amno acid al kyl ester, a process
for the esterification of an organic acid with dial kyl carbonate, and the
use of a 5 sulphonic acid salt of an am no acid al kyl ester. An

al kanesul phonic acid salt of a wbenzyh ester of am no dicarboxylic acid is
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w- benzyl ester of glutam c acid and aspartic acid. The al kanesul phoni c
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It was found that the conversion of an amino acid info its corresponding ester in

the esterification process as disclosed in US 04/0133033 and L. Duhamel & J.-C.
Plaquevent, Bull. Soc. Chim, 1982, p. 75-83 was relatively low due to water formation in

20 the esterification process.

The aim of the present invention is the provision of an alternative sulphonic acid
salt of an amino acid alkyl ester, which can be obtained in a sufficiently high conversion.
The aim is achieved with a sulphonic acid salt of an amino acid alkyl ester, according to
the present invention.

25 Surprisingly, the sulphonic acid salt of an amino acid alkyl ester was
advantageously obtained in the process for the esterification according to the present
invention in a high conversion and without the formation of water.

As used herein, the amino acid in the sulphonic acid salt of the amino acid alkyl
ester according to the invention may be any suitable aliphatic or aromatic amino acid. A

30 suitable amino acid may for example be an amino acid selected from the group
consisting of dihydro-phenylglycine and phenylglycine.

It was found that when a salt, for instance a HCI salt, of dihydro-phenyiglycine
alkyl ester or of phenylglycine alkyl ester is used as activated side chain in the enzymatic
synthesis of a R-lactam antibiotic, for instance cephradine, or cephalexin,




synthesis of a 13-lactam antibiotic, for instance cephradi ne, or

cephal exin, 2 cefaclor, and anpicillin respectively, the acylase used in
the acylation reaction nmay be inhibited by side products present in the HC
salt of dihydro-phenyl glycine alkyl ester or of phenylglycine alkyl ester.
Surprisingly, it was found that a sul pfonic acid salt of

di hydro- phenyl gl ycine al kyl 5 ester and of phenyl glycine al kyl ester,
according to the present invention does not conprise side products which
inhibit the acylase used in the enzymatic acylation reaction in the
synthesis of 13-lactamantibiotics. A suitable am no acid in the sul phonic
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phenyiglycine alkyl ester, is to be used in the synthesis of a B-lactam antibiotic,
preferably the amino acid alkyl ester is present in the form of the (D)-enantiomer.

20 Alternatively, the amino acid alkyl ester may be present in the form of the (L)-
enantiomer. A sulphonic acid sait of (L)-phenylalanine alkyl ester, may for instance be
used in the synthesis of aspartame.

The amino acid alkyl ester may also be present in the form of a racemic mixture.
The alkyl in the suiphonic acid salt of an amino acid alkyl ester may comprise any

25 suitable number of carbon atoms. Preferably, the alkyl comprises 1 to 20 carbon atoms,
preferably 1 to 15 carbon atoms, more preferably 1 to 10 carbon atoms, more preferably
1 to 6 carbon atoms. The alkyl in the sulphonic acid salt of amino acid alkyl ester may for
example be methyl, ethyl, propyl, isopropyl, butyl, or iscbutyl, pentyl, isopentyl, hexyl or
isohexyl. Preferably, the alkyl in the sulphonic acid salt of an amino acid alkyl ester

30 according to the invention is methyl or ethyl.

The sulphonic acid in the sulphonic acid salt according to the invention may be
an alkane sulphonic acid of the formula R-SO3H, for instance a methane sulphonic acid
(R=CH;) or an aryl sulphonic acid of the formula R-SOsH, for instance p-toluene




The sul phonic acid in the sul phonic acid salt according to the invention
may be an al kane sul phonic acid of the formula R-SG8H, for instance a

nmet hane sul phonic acid (R=CH3) or an aryl sul phonic acid of the fornula
R-SG3H, for instance p-toluene 3 sulphonic acid (R=C7H8), or benzene

sul phonic acid (R=C6H6) or nay be sulpﬁurlc acid (H2SO4). Preferably, the
sul phonic acid is nethane sul phonic acid. Preferably, the sul phonic acid
salt of an amino acid al kyl ester is not a nethane sul phonic acid salt of
w-benzyl ester of an am no dicarboxylic acid. 5 Preferably, the sul phonic
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The aim of the present invention is the provision of an alternative process for the
esterification of an organic acid into the corresponding organic acid ester, wherein no
20 water is formed, and which results in an increased conversion of the organic acid into its
corresponding ester than disclosed in the prior art.
The aim is achieved according to the invention by a process for the esterification
of an organic acid into the comresponding organic acid ester comprising bringing the
organic acid into contact with a strong acid and a solution compriging diafkylcarbonate in
25 a reaction mixture.
As used herein the organic acid may be an amino acid or a carboxylic acid.
It is known that an amino acid can be esterified with a dialkylcarbonate under
alkaline conditions, Under alkaline conditions however, the amino group of the amino
acid is a strong nucleophile, which easily attacks the electrophile of dialkylcarbonate.
30 This results in the formation of side-products such as carbamate, diketopiperazine
(DKP), dipepiide, or polypeptide. In addition, under alkaline conditions racemisation of
the amino acid and amino acid ester easily occurs. '




acid is a strong nucl eophile, which easily attacks the el ectrophile of

di al kyl carbonate. 30 This results in the formation of side-products such as
carbamat e, di ketopi perazine (DKP), dipeptide, or polypeptide. In addition,
under al kaline conditions racem sation of the am no acid and am no acid
ester easily occurs. 4 It was surprisingly found that a high conversion of
organic acid into its correspondi ng organic acid ester could be achieved
and that no side products are forned in the esterification process
according to the present invention. O her advantages of the process
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The organic acid in the process according to the invention may be any suitable
organic acid that may be esterified with a dialkylcarbonate. Preferably, the organic acid
is any suitable aliphatic or aromatic amino acid or any suitable aliphatic or aromatic

20 carboxylic acid. The organic acid to be esterified may for example be an amino acid such
as phenylalanine, a-methyl-phenylglycine, B-phenylalanine, phenylglycine, dihydro-
phenylglycine or s-amino-capronic acid, for instance (L)-phenylalanine, (D)-a-methyl-
phenylglycine, (L)-R-phenylalanine, (D)-phenylglycine and (D)-dihydro-phenylglycine.

A suitable organic acid that may be esterified with a dialkylcarbonate in the

25 process according to the present invention may also be a carboxylic acid, for example
phenylacetic acid or benzoic acid.

The organic acid and the corresponding organic acid esiter in the process
according to the present invention may be present in any suitable enantiomeric form,
such as the D-enantiomer, the L-enantiomer or in the form of a racemic mixture.

30 In the process for the esterification according to the present invention, the
organic acid, the strong acid and the dialkylcarbonate may be brought into contact with
each other in any order and within any suitable period of time, depending on the
stirrability of the reaction mixture, which is, amongst others, dependent on the
concentration of the reactants, i.e. organic acid, dialkylcarbonate and strong acid in the




according to the present invention may be present in any suitable
enantionmeric form such as the D-enantiomer, the L-enantionmer or in the
formof a racemc mxture. 30 In the process for the esterification
according to the present invention, theg organic acid, the strong acid and
the dial kyl carbonate nay be brought into contact with each other in any
order and within any suitable period of tine, depending on the

stirrability of the reaction mxture, which is, anpngst others, dependent
on the concentration of the reactants, i.e. organic acid, dialkylcarbonate
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di al kyl c anmopunt of amno acid salt was dissolved 1in the
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am no acid The solution comprising dialkylcarbonate in the esterification process according

20 io the present invention may additionally comprise an alcohol. In the case that the

organic acid is an amino acid in the process for the esterification according to the

present invention, it was advantageously found that when an alcohol is present in the

solution comprising dialkylcarbonate, a higher amount of amino acid salt was dissolved

in the reaction mixture and the esterification reaction proceeded faster. The amino acid

25 salt is formed when it is brought into contact with the strong acid in the reaction mixture
prior to the esterification in the process according to the present invention.

When an alcohol is present in the solution comprising dialkylcarbonate, it is
essential that the alcohol comprises an identical number of carbon atoms as the number
of carbon atoms of the alkyl in dialkylcarbonate. For example, when alkyl in

30 dialkylcarbonate is methyl or ethyl, the alcohol is methanol and ethanol, respectively.

The alkyl in dialkylcarbonate in the process according to the present invention
may comprise any number of carbon atoms, for instance between 1 to 20 carbon atoms,
preferably between 1 to 15, more preferably between 1 and 10 carbon atoms.
Preferably, the alkyl in dialkylcarbonate comprises 1 to 6 carbon atoms. The alkyl may




25 salt is formed when it is brought into contact wth the strong acid in
the reaction mxture prior to the esterification in the process according
to the present invention. Wen an al cohol is present in the solution
conprising dial kylcarbonate, it is essential that the al cohol conprises an
i denti cal nunmber of carbon atons as the nunber of carbon atonms of the

al kyl in dial kylcarbonate. For exanple, when al kyl in 30 dial kyl carbonate
is methyl or ethyl, the alcohol is nethanol and ethanol, respectively. The
al kyl in dialkylcarbonate in the process according to the present invention
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dial kyl CIEH bon%n?éatlotn pn%?/ oguggamgle comprise keeping the reaction mixture at a
20 temperature below the reflux temperature of the dialkylcarbonate for at least 1 hour,
preferably for at least 4 hours. Depending on the dialkylcarbonate, it was found that
when the reaction mixture was kept at a temperature of below the reflux temperature of
the dialkylcarbonate for a certain period of fime at the start of the esterification, the
reaction mixture remained stirrable. This was found to be in particularly advantageous
25 when the concentration of organic acid in the reaction mixture is high in the case the
organic acid is an amino acid. A high concentration of the amino acid may be between
10 and 50% w/w, for instance 20 to 40% or 25 to 35% w/w.
The reflux temperature is dependent on the dialkylcarbonate in the reaction
mixture, and may suitably be below 90°C. It was found that by keeping the temperature
30 of below about 90°C, racemization of an optically active organic acid, or organic acid
alkylester did not occur.
As defined herein the reflux temperature is the boiling temperature of the

dialkylcarbonate used in the esterification process.




when the reaction mxture was kept at a tenperature of below the refl ux
tenperature of the dial kyl carbonate for a certain period of tinme at the
start of the esterification, the reaction m xture remained stirrable. This
was found to be in particularly advantageous 25 when the concentrati on of
organic acid in the reaction mxture i$ high in the case the organic acid
Is an amno acid. A high concentration of the am no acid nay be between 10
and 50% w w, for instance 20 to 40% or 25 to 35% w w. The refl ux
tenperature i s dependent on the dial kylcarbonate in the reaction m xture,

d i tabhl bel 90C. .It. found .Lthat by keepi ng the tenperature
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hour s anctegwdaiykredsedwas found that when the tenperature in the reaction
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The organj | d fer may be present in dissolved formor may crystallise
during %g%@rc%ﬁér&%ﬁﬁ%Hr%n'%/%%&organi c acid. 10 In a preferred enbodi nent of
t he 1present i nvardreferret emibsdimentc ofatiied pestetr inventiors theabregnicr adid tdsterrigact i on
m Xt ur e'iS,T'é%'dﬁFnO'rﬁﬁﬁfngétﬁ%arﬁ{xgla”' c acid ester fromthe reaction mxture my :

be perfor r‘ﬁai\'/ay. Preferably, isolation of the organic
aci d ester colspleticesf thestrgditic agidaster fipar theakattion mixilrk yhayasdoperédranedrin

Lo\ CVGREbE B8 P aaL, BOGSThe i WbRof SRR bR Ao B
and al cafent opities eketlkylcarbdrete eacdialbylcarbrbateeamd sidoheld preseanin the osetioyi el d
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wher ei n andealadtio) Iprasent incthkrreadttiodi raixiuyé cesulted dit en improved yield of the organic
acid ester.
Preferably, isolation of the organic acid ester also comprises adding fresh
dialkylcarbonate to the reaction mixture, wherein the alkyl in the fresh dialkylcarbonate
20 has the same number of carbon atoms as in the dialkylcarbonate used in the
esterification process. Preferably, fresh dialkylcarbonate is added to the reaction mixture
subsequent to distilling off part of the dialkylcarbonate or dialkylcarbonate and alcohol
from the reaction mixture.
Isolation of the organic acid ester from the reaction mixture may be performed at
25 any suitable temperature. The organic acid ester may for example be isolated at a
temperature below the temperature at which the organic acid crystallises. Preferably, the
organic acid ester is isolated at a temperature below 50°C, preferably below 40°C, more
preferably below 35°C, more preferably below 30°C.
The isolation of the organic acid ester may also comprise adding a base to the
30 reaction mixture, which neutralises the excess of strong acid present in the reaction
mixture. Any organic or inorganic base may be used to neutralise the reaction mixture.
Examples of suitable organic bases are triethylamine, diethylamine,
diisopropylethylamine, and dicyclohexylamine. An inorganic base may for example be




20 has the same nunber of carbon atons as in the dial kyl carbonate used in
the esterification process. Preferably, fresh dial kyl carbonate is added to
the reaction mxture subsequent to distilling off part of the

di al kyl carbonate or di al kyl carbonate and al cohol fromthe reaction

m xture. |solation of the organic acid8ester fromthe reaction mxture may
‘be perfornmed at 25 any suitable tenperature. The organic acid ester my
for exanple be isolated at a tenperature below the tenperature at which
the organic acid crystallises. Preferably, the organic acid ester is

I solated at a tenperature bel ow 50C, preferably bel ow 40C, nore preferably
bel ow 35&MMRSI2 (&B@)f By §838PUS OB AolD, Satmion;: épdpéﬁmh Wethylamiee dansed dei d

est er mayeatrdite SETRELES miEireg a base to the 30 reaction m xture, which
neutralises the excess of strong acid present in the reaction mxture. Any
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ester be |solgtedfromthe reactjion mxture in any suitable form

prefer ab%/'ﬂjp e AGIS: IS USPR &S1iBR Hironh &6ic IRghe egignticatiar ippocess @ccerdingriodhe no
acid est@resemﬁn&dmoﬁm no acid ester is preferably crystallised in the form

of a salt. I nst ance, ihe ami no acjd ester i@be crystallised in the
formof a sul Eﬂ%rﬂrga%‘él%' &rter viferlysialliag By iRy 26 turhel ialated dranmdhat r ong

acidoin ﬁéaet.@smmdrecb@tkheﬁmmaﬁwn@@p@maﬁ a:tgcén@nf&djauonmn@&m;oh nvention. The
organic acid ester in Cf%rstal line formmay he further isolated fromthe 10

reaction m xt (r @'HRenRNE e @Ptorg%'ﬂ%ﬁc'ésesé%’rﬁ‘rqrﬁjﬁmq Rmamay

filtratilendribd aaany tsanamé edrapératlire shadingentng BEitdbld prisBure it iBStkRde by
crystall | ne form ma %‘HF" e dried at any suitable tenperature and under  any

sui t abl eA¥PaHLgFeve i nstance by drying under vacuum The present

i nvention furTHiEIprdsehatrﬁsnllim: futidetisélatel 8 tRellugBaitiL salphéhis akld &it 8nan 1s
anm no acid. al k ter in theﬂ@gmh sis of a flg | actam anti biotic. The

sul phoni ¥"5R;a%d %{ﬁf egler ihthg syRBesiz ofa SrirgipmeittiBiotifay be used as acti vat ed

side chain in the enzymatic synthesis of a f3-lactamantibiotic, wherein

the activat edThsel g&lphonic acid salt of an amino acid alkyl ester may be used as activated
side chain in the enzymatic synthesis of a 3-lactam antibiotic, wherein the activated side
chain may be enzymatically coupled to a suitable B-lactam nucleus in the presence of an

20 acylase, for instance as described in WO 2005/003367, WO00/00201, or EP 0771357.

A suitable 3-lactam nucleus is for instance 6-amino penicillanic acid (6-APA) 7-
aminodesacetoxy cephalosporanic acid (7-ADCA), 7-amino cephalosporanic acid (7-
ACA), T7-amino-3-[(Z)-1-propenyl]-3-(desacetoxymethyl)cephalosporanic acid, or 7-
amino-3-chloro-cephalosporanic acid (7-ACCA).

25 in a preferred embodiment, the invention relates to the use of a sulphonic acid
salt of (D)-phenylglycine alkyl ester in the synthesis of a -lactam antibiotic selected
from the group consisting of cephalexin, cefaclor and ampicillin.

In another preferred embodiment, the invention relates to the use of a sulphonic
acid salt of (D)-dihydro-phenyiglycine alkyl ester in the synthesis of cephradine.

30 The alkyl in the use of a sulphonic acid sait of an amino acid alkyl ester in the
synthesis of a B-lactam antibiotic, may comprise any number of carbon atoms, for
instance between 1 to 20 carbon atoms, preferably between 1 to 15, more preferably
between 1 to 10 carbon atoms. Preferably, the alkyl in the use of a sulphonic acid salt of
an amino acid alkyl ester in the synthesis of a R-lactam antibiotic comprises 1 to 6




chain may be enzymatically coupled to a suitable f5-1actam nucleus in the
presence of an 20 acylase, for instance as described in W 2005/003367,
W00100201, or EP 0771357. A suitable f5-lactam nucleus is for instance
6-am no penicillanic acid (6-APA) 7- a51nodesacetoxy cephal osporani c acid
(7-ADCA), 7-am no cephal osporanic acid”(7- ACA),

7-am no-3-[ (Z)-1-propenyl]-3-(desacet oxynet hyl ) cephal osporanic acid, or 7-
am no- 3- chl or o- cephal osporanic acid (7-ACCA). 25 In a preferred enbodi nent,
the invention relates to the use of a sulphonic acid salt of
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Preferably, tHg %I’ﬁWmd %x%b&largrfo?tllgiéltrm@ %BQCHH tﬁS'Q’e fl fiepdise of

a sul phonic acid sal an ani no aci e synthesi S of a
R-| a¢t anﬁ:%ﬁifugiéﬁbelnﬁﬂmltbétmﬁe@ kane sul phom c aC| d of the formula 5
R-SG3H, for instance a nethane sul phonic acid (R=CH3) or an aryl sul phonic
acid of the formula R-SG3H, for instance p-tol uene sul phonic acid (R=C7H8),
or benzene sul phonic acid (R=CoH6FXBMRWRS be sul phuric acid (H2SO).
Preferably, the sulphonic acid is nethane sul phonic acid. The foll ow ng
exanples are for illustrative purposes only and are not to be 10 construed
as being limted thereto. EXAMPLESExBrwmipfie 1 15 Preparation of

(DHE. & B o il P GRS e Dy ST RE R e i Belnnly s
suspended in a solution of (DHME.CH;3SO;H)
0.5 mol (76.6 g} (D)-dihydro-phenyliglycine (eep >99%) was suspended in a solution of
300 mt dimethylcarbonate and 10 ml methanol. Subsequently, 0.7 molmethanesulphonic
acid was dosed to the suspension in 30 to 60 min at a temperature increasing from 30 fo
20 75°C. After all the methane sulphonic acid was dosed to the reaction mixture, the
temperature was kept at the reflux temperature of dimethylcarbonate, i.e. about 84 to
85°C. The temperature was kept for 5 hours at 84 to 85°C, after which the esterification
reaction proceeded for 24 hours at a temperature of 82°C. The conversion of dihydro-
phenylglycine into dihydro-phenylgiycine methyl ester after 24 hours at 82°C was 99.5%.
25 Subsequently, 50 ml of methanol/dimethylcarbonate was distilled off from the reaction
mixture at T= 82°C at atmospheric pressure. Thereafter, 150 ml of dimethylcarbonate
was added to the reaction mixture and the reaction mixture was slowly coocled to a
temperature of about 20°C. An amount of 0.17 moles of triethylamine was dosed to the
reaction mixture in 30 min at 20°C. Subsequently, the reaction mixture was stirred at
30 20°C for 30 min. The reaction mixture was filtered by G3 filtration and the residue was
washed 4 times with 50 ml dimethylcarbonate. The residue consisting of dihydro-
phenylglycine methyl ester methanesulphonic acid salt (DHME.CH;SO;H) was dried
under vacuum at 60°C under nitrogen, for 1 hour.

The yield of (D)-dihydro-phenylglycine methyl ester was 114.5 g (87%; eep > 99%).




300 m di net hyl carbonate and 10 ml et hanol. Subsequently, 0.7

nol net hanesul phonic acid was dosed to the suspension in 30 to 60 min at a
tenperature increasing from30 to 20 75C. After all the nethane sul phonic
acid was dosed to the reaction mxture, the tenperature was kept at the
reflux tenperature of dinethylcarbonat& i.e. about 84 to 85C. The
tenperature was kept for 5 hours at 84 to 85C, after which the
esterification reaction proceeded for 24 hours at a tenperature of 82C
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was added to the reaction mixture and the reaction mixture was slowly cooled down to a
temperature of about 20°C. An amount of 0.17 moles of triethylamine was dosed to the

20 reaction mixture in 30 min at 20°C. Subsequently, the reaction mixture was stirred at
20°C for 30 min. The reaction mixture was filtered by G3 filtration and the residue was
washed 4 times with 50 ml dimethylcarbonate. The residue consisting of phenylglycine
methyl ester methanesulphonic acid salt (PGM.CH3;SO;H) was dried under vacuum at
60°C under nitrogen atmosphere, for 1 hour.

25 The yield of (D)-phenylglycine methyl ester was 124 g (95%; eep > 99%).
The melting point of PGM.CH3SO;H was 156°C as determined with a Blichi 535 melting
point apparatus.
Figure 2 shows the IR spectrum of PGM.CH3SO3H. The IR spectrum was determined
with a Perkin Eimer Spectrum One.

30

Example 3
Preparation of (D)-phenyiglycine methyl ester sulphuric acid salt (PGM-H.SO,)

0.5 mole (75.6 g) (D)-phenylglycine (eep >99) was suspended in a solution of 250 ml
dimethylcarbonate. Subsequently, 0.6 mol H,SO, (sulphuric acid) was dosed to the




Subsequently, 100 ml of methanol/di methyl carbonate was distilled off from
the reaction mxture at T= 82C at atnospheric pressure. Thereafter, 200 m
of di net hyl carbonate was added to the reaction mxture and the reaction

m xture was slowy cooled down to a tfﬂperature of about 20C. An anmpunt of
0.17 noles of triethylam ne was dosed the 20 reaction mxture in 30 mn
at 20C. Subsequently, the reaction m xture was stirred at 20C for 30 mn.
The reaction mxture was filtered by G3 filtration and the residue was
washed 4 tinmes with 50 m dinethyl carbonate. The residue consi sting of
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|l e 3 Preparation of (D)-phenylglycine nethyl ester sul phuric aC| d salt

(P 2SO4) 0.5 nmole (75.6 g) (D)-phenyl glycine (eeD >99) was suspended in
a solution of 250 m di net hyl car bwmequently, 0.6 nol H2SO4
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15 under nitrogen atmosphere, for 1 hour.

Example 5
Preparation of 3-amino-3-phenylpropionic acid methyl ester methanesulphonic

acid salt

20 0.25 mol of 3-amino-3-phenylpropionic acid was suspended into a solution comprising
150 ml dimethylcarbonate and 5 ml methanol. Subsequently, 0.35 mol of
methanesulphonic acid was dosed to the reaction mixture at a temperature increasing
from 30°C to 60°C within 15 min. 20 mi of methano! and 40 mt of dimethylcarbonate was
added to the reaction mixture and the reaction mixture was kept for 12 hour at 30°C. The

25 esterification reaction was proceeded for 24 hour at a temperature slowly increasing to
70°C after which the conversion into 3-amino-3-phenylpropionic acid methyl ester was
99.4%. Subsequently, 70 mi of methanol/dimethylcarbonate was distilled off at 80°C and
the reaction was proceeded at 84 to 85°C. The reaction mixture was cooled to T = 25°C
and the reaction mixture was subjected to a G3 filtration. The residue was washed 4

30 times with 25 ml of dimethylcarbonate. The residue was dried under vacuum at 60°C
under nitrogen atmosphere, for 1 hour.




and the reaction mxture was subjected to a G3 filtration. The residue was
washed 4 tines with 25 ml of dinmethyl carbonate. The residue was dried
under vacuum at 60C 15 under nitrogen atnosphere, for 1 hour. Exanple 5
Preparation of 3-am no-3-phenyl propionic acid nethyl ester nethanesul phonic
acid salt 20 0.25 nol of 3-anino-3-pheﬁ§lpropionic acid was suspended into
a solution conprising 150 m dinethyl carbonate and 5 m nethanol .
Subsequently, 0.35 nol of nethanesul phonic acid was dosed to the reaction
m xture at a tenperature increasing from30C to 60Cwithin 15 mn. 20 m

of nmethanol and 40 m of dinethyl cacrbon was added to the reaction

m xture and the reaction m xture or 12 hour at 30C. The 25
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initiated, and subsequently the reaction m xture was subjected to a &3
filtration. The residue was vvashed 4 timeswith 25 m of

di met hyl carbonate. The residue was 'm 7under vacuum at 30C under
nltrogen algrepa'patere for. 1 hour.

ion of e-amino-capronic aclg%e%hyl ester methanesulphonic acid salt

0.25 mi (41.3 g) e-amino-capronic acid was suspended into a solution comprising 150 ml
dimethylcarbonate and 5 ml methanol. Subsequently, 0.35 mol of methanesulphonic acid
was dosed to the reaction mixture at T = 20°C increasing to T =84°C, within 20 min. The
esterification reaction was proceeded for 20 hours at 84 to 85°C, after which the

20 conversion into e-amino-capronic acid methyl ester was >989%. The reaction mixture was
cooled to T = 20°C. Crystallisation started at 35°C. Subsequently the reaction mixture
was subjected to a G3 filtration. The residue was washed 4 times with 25 ml of
dimethylcarbonate. The residue was dried under vacuum at 30°C under nitrogen
atmosphere, for 1 hour.

25

Example 8
Preparation of methyl benzoate

0.04 mol (5 grams) of benzoic acid was suspended into a solution comprising 50 mi
dimethylcarbonate. Subsequently, 0.018 mol of H,S0, was dosed to the reaction mixture

30 at T = 20°C increasing to T =84°C. The esterification reaction was proceeded for 18
hours at 84 to 85°C, after which the conversion into methylbenzoate was >99%.




15 Preparation of s-am no-capronic acid nethyl ester nethanesul phonic acid
salt 0.25 m (41.3 g) s-am no-capronic acid was suspended into a sol ution
conprising 150 m  di net hyl carbonate and 5 m rmethanol. Subsequently, 0.35
nol of nethanesul phonic acid was dosed to the reaction mxture at T = 20C
increasing to T =84C, wwthin 20 mn. T esterification reaction was
proceeded for 20 hours at 84 to 85C, after which the 20 conversion into
c-ami no-capronic acid nmethyl ester was >99% The reaction m xture was
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CLAIMS 1. A sulphonic acid salt of an4am no acid al kyl ester and wherein
the amno acid is dihydro-phenyl glycine or phenylglycine with the proviso
that the p-toluene sulphonic acid salts of phenylglycine nethyl ester,
phenyl gl yci ne ethyl ester and phenyl gl yci ne i sopropyl ester and

phenyl gl yci ne i sobutyl ester are eﬁﬂ%ﬁ@d 2. A sul phonic acid salt
according to claim1, wherein the alkyl conprises 1 to 6 carbon atons. 3.
A sul phonic acid salt according to claim1, wherein the alkyl is selected
from the &roupAEHiREpri¢ peid salt ohan ApIno asidralkyl egfeband wherapthspgminomeid is, or

i sobutyl, pent ?/Hihydrlla%\l%ﬁg?bé&ikiﬂe Pﬁéﬁg?rﬁfiqu&%“%ﬁw tqépro%is%ukr@ﬂ%% Co-RfricheSal t

according to claim1, Is methyl or eth A sul phoni c

| .
aci d salt accor &HIpRPNG agidasalis 107 Riiceylelvaing aetyl Bﬁ@h!ﬂf‘e&'&éb’ci"§ ethy| estered
fromthe group gansh yﬁ@cﬁk @ébp?dd?ﬁr@;té“%ﬂaoi}hén yéndNdoiltylak¥ler are
sul phoni ¢ acid and sul phuric acid (H2SO4). 6. A sulphonic acid salt
according to cl @%H98d. wherein the sul phonic acid is methane sul phonic
aci d.

2. A sulphonic acid salt according to claim 1, wherein the alkyl comprises 1 to 6
carbon atoms.
3. A sulphonic acid salt according to claim 1, wherein the alkyl is selected from

the group consisting of methyl, ethyl, propyl, isopropyl, butyl, or isobutyl, pentyl,
isopentyl, hexyl or isohexyl.

4, A sulphonic acid salt according to claim 1, wherein the alkyl is methyl or ethyl.
5. A sulphonic acid salt according to claim 1, wherein the sulphonic acid is
selected from the group consisting of an alkane sulphonic acid and an aryl

sulphonic acid and sulphuric acid (H>S0,).

6. A sulphonic acid salt according to claim 5, wherein the sulphonic acid is

methane sulphonic acid.




