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*pase. In that ‘casé it is.not -necessary to use an extra quantity of
*al dehyde. In order to obtain an optinumyield 45 of the salt of am no acid
am de and carboxylic acid, at |eagpoaddseglgi nol ar quantity of water rel ative
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75-100CC. The reaction time is g@std Vod-@4% beWatery dependi ng on, anong ot her
fac- tor sThetsggct@,(p,ggongoLnaﬁfbd@- and the tenperature chosen, but Is
preferbly 1-4 hours. 15 The sl url’y concentration of the salts Is
about 5- 3€onvarative rpeiin@ntabl y 10-20 wt. % The Invention will now be

el uci dat ed by neans of the exanples, w thout being restricted thereto. Each
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a_ref | ux £aQsduas o614 oldadengol ©) DN benzyl i dene phenyl gl yci ne ani de
(selectivity: 99.5%, g (0.10 nole) D, L-mandelic acid, 200 m tol uene,

50 m «&t hg,&agéﬁs"_emetate and 2.7 mM (0.15 nole) water are stirred for 4
hours at a tenperature of 850C
Example | is repeated for different amides or Schiff bases (SB) thereof. As solvent a mixtuse of toluene
{t) and ethyl acetate (o) is used, the volume ratio (t/e) of which is shown in table 1. Benzaldehyde is used as
aldehyde. The starting products, the substances added and their quantities, as well as the results are shown
50  in table 1. The three TLC eluents and the proportions by volume in which they are used are:

A CHC13 - CH30H —'NH40H (25 wt. %)
60 45 - 20



T After cooling to 250C the mandel ate of D, L-phenylglycine anide is filtered
*and washed on the glass filter with 4 x 25 m toluene. The yield of TLC
pure mandel ate of D, L-phenyl gl yci geoagisde¢sfnounts to 29.9 g, which cor-
responds ‘to an efficiency of 99.1% 1.0 g of the nandel ate of
D, L- phenyl gl ycine am de is added to a m xture of 10 mM water and 10 mM 12 N
hydro- 30 chloric acid. The D, L-phenyl gl ydne am de. HCI fornmed Is filtered

and washed gn gbe. Bastohi Lt £5rmiict Beé X_QE# acetone. The yield of TLC pure
Q,L phenyl gl yci ne i de.oHCI an'{)_unt sc%g 0. eé: (efficiency = 92.3% . The

Sps- cific rotatiofr of the D,L-Hh"enylglycilrQe amde.HCl Is: -20D = - 0.68 (c
=70:.8; water) 36 The selectivity is: 50.3% D-enanti oner. VI Conparative
“experinent A Exanple | is repeated, but wi thout addition of water. The

mandel ate @f DL | y.Ci am de Is now 40 obtained with an efficiency
of 40164% (?2. %%z?fﬁieg'sﬁé:&%giccaﬁﬁaﬁ%ﬂ"gf "[cl?é:a%,eL-'pH%ﬁ?ﬁgl ycdne ani de. HCl
ob- tained I's notw. [oc]2D = -10.30 (¢ = 0.8 1 water). Thek selectivity is:

50. 1% D-enantionmer. 45 Exanples Il1-VIII Exanple | is repeated for
different am des or Schiff bases (SB).thereof. As solvent a mxture of

t ol uene (t) Thersgleetivity(enagtiamee purityp s definedjasfgllowg:he vol une ratio (tie) of which
I's sh®wn in table 1. Benzal dehyde is used agyplglehyde. The starting
products, the substances addedela#ivin iddP 4 i@l®es, as well as the results

are shown Sehe phatinfuidpstifie-rotdtidRs &t hiRber bfamfo WEE hritided ¥l d/brikbirREIRRAY diveR MGrEBA-

vol Ume i nsteiifting Widt2 81, £1p8. 14SED06 e welths in Belilbtdin 14 M. G-8@b] - NHAOH (25 wt. 9% 60
45  ,,  Théthakifum specifib\rstations uf sone emino acid alkdedlandde’th Sitdalts s Blso gieamn UakamD| -
form C acigt D-phemyighicine damide.HCI5-100.8° (c = 0.8; water) D-metifinine amide.HCI: -18.2° (¢ = 1.0; witer) D-

1 p C N-hombphiamylalanina adide.t/2 Hg®0,0-15.7° (e =M\t waterpL-pliepylalaninaceinitie. 1/20H,30,: +17.8° (¢ =
14 1.0; water) From the applidantisroe/n ghesetyetiangthe maximuaspediticretation off2ip-hydpoxyrhenyitlykipg e d
as fol | ovemidelsliGows H28.67 (¢ Ft1?; 10 B@ogticadd)aX [ CCP% ma. [cc] 20D The nmaxi num
speci ks c-rotations of a nunber of am no acid am des andlor their salts are
given in Green- stein and Wntz, vol. 2, pp. 1198-2000, as well as in
Beilsteln 14 11, p. 1189. 20 The maxi nmum specific rotations of sonme am no
acid amdes andlor their salts are also given in US-A-4 847 412:

D phenyl gl ycine am de. HCl: -100.8 (¢ = 0.8; water) D nethlonlne am de. HCl :
-18.2% c = 1.0; water) D honophenyl al ani ne am de. 1/2 H2SO4: -15.70 (c =
1.0; water) L-phenylal anine am de. 112 H2SO4: +17.80 (c =
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. 1.0;*mater) Frbn1fhe-appbicants own observations the maxi num specific
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Examples IX - Xlll and comparative experiment B
In the same manner as in example |, optically active phenylglycine amide or its corresponding base (se-
55  |ectivity at t =0 : 100%) is racemized in different mixtures of acetic acid, benzaldehyde and water as solvent.

The composition of the solvent and the results obtained at given reaction time (t, in minutes) are shown in

table 2.

If benzaldehyde is absent, there is no racemization.
5

At higher temperatures and with an exéess of ca’rboxylic acid the racemization is significantly accelerated.



At hi gher terrperatures and w'th an excess of calrboxylic acid the
“racerni zat lon is significantly accelerated. |If benzal dehyde is absent,

there is no racemmi zation. 5 EEb 0442485 885 Bl 10
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In ii a 40 45 Table 2 shogrs that the presence of al dehyde, as such or in

the fgrmof the Schiff baseg |§r§qtyr 0§ the oc- currence of

nagem zation. Further, the %ff%taof g egperature on the rate of

racem zation is dem)nstrate I§<arrpl es XI I -XI X The Schiff base (SB)
of different amino acid am Qesg % g = 0: 1009, as Indicated
in table 3, is racenized as ﬁ%c |mn aterrperature of 250C in
the same manner as in exan’pﬁ.e 8§ AsFoPvehtSis Fised a mixture of acetic
acid and water with an acetic acid/water ratio ®f 99/1). 55 The angl e of
rotation [4 and the selectivity (sel.) after 3@ and after about 1200
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racem zati on occurs rel atlv of @st EP 442 585 51 Table 3 5 Ex.
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Table 2 shows that the presence of aldéhyde. as such or in the form of the Schiff base, is required for the oc-
currence of racemization. Further, the effect of the temperature on the rate of racemization is demonstrated.

50 Examples XIlI-XIX

The Schiff base (SB) of different amino acid amides (selectivity at t = 0 : 100%), as indicated in table 3,
is racemized as a 2 wt.% solution at a temperature of 25°C in the same manner as in example I. As solvent is
used a mixture of acetic acid and water with an acetic acid/water ratio of 99/1).
65 The angle of rotation [«]; and the selectivity (sel.) after 30 and after about 1200 minutes are shown in table 3.
Also at this low racemization temperature, racemization occurs relatively fast.
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“amide | - . 1100 0. 000 50. 0% 30

"XVI1I D phenyl al ani ne +2. 1600 30 +1. 790

91. 4% am de EP0442585B1 1080 +0. 327"

57.6% 35 "XI X D- phenyl gl yci ne: -1. 6260 30 -1. 1400
85.1% am de 1070 0. 000’

50. 0% 40 Ex.ﬂml.ee 9(X Asymretric transformati on of DL-phenyiglyclne am de

wi th mandelTTaet+d (In situ racem zation). 45 . In a reaction flask

proviged with a stirrer, a thernonmeter and a reflux cooler, 15.0 g (0. 10
ngke) D, L-pme- nwegl yci ne ani de, 1R 2 9 (0. 10 nol eim}} mandel i c_acid, 230 m
of a solvent which is a mixture of ettmfl acetate and t=d ueneS@tth a vol une
proportion of 1 to 3, 20.4 g anisal dehyde (0.15 nole) and 1.8 9 (0.10 nole)
water are stirred for 3.5 hours at a tenperature of 840C. After cooling to
200C (0. 5 h t] di astereqiLsoneric salt of L-phenylglyclne

ani de and Dhgnig%]-bS eggﬁ% %@?dae (LD'?&S?)L"’i s 191t erdd 4988 washedbn t he
glass filter with 4 x 25 nl toluene. The ylzlal of -DLG4qpere Lgpyssft after
drying amounts to 29.2 g, which corresponds to an efficiency of 98.7% The
“specificr iop_ he optically pure LD salt (recrystallization) is:

[ OC] 26D = %tI . Ooﬂ(gia:&f."b; l%ft%r) . +259U° t he3®i asttdr456P8oner8&. 43D

sal tobtained, 1.0 g is suspended in 10 nm ygEoeer, abtesghich g0y 12 N
hydrochloric acid is added with stirring. After filtration and washing with
4 x 10 m eto on tf]eqp&:' ass _filter of the L-phe- nylglycine am de. HCl
crystgl masSs obtar ethlqnpPhesydrs i cOr B30 i 0d00f t k@.5@8YI T i reg . BSC pure

- L-phenyi gl yci ne ghyalineiGnidel t (yield = 0.53%00; eLpighpncy P8y’ % Is; 7
EP0442585B1 [=]2D = + 102.10 (c = 0.8; water). The selectivity,”i.e. the
opfical purity, of the phenylglycine amde.HCL salt is 99.8% 5 Exanpl e
XX 1n the*¥hne Dnfinmopbeayiln exanpt® 095° 2 39. i sebuss3al delgadesi s added,

t he sal vent usedalaiin@ amigkhyl acetateltglhygne nixt with_a.gixing ratio
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~ Example XX

Asymmetric transformation of D,L-phenyiglycine amide with mandelic acid (in situ racemization).

45 In a reaction flask provided with a stirrer, a thermometer and a reflux cooler, 15.0 g (0.10 mole) D,L-phe-
nylglycine amide, 15.2 g (0.10 mole) D-mandelic acid, 230 ml of a solvent which is a mixture of ethyl acetate
and toluene with a volume proportion of 1 to 3, 20.4 g anisaldehyde (0.15 mole) and 1.8 g (0.10 mole) water
are stirred for 3.5 hours at a temperature of 84°C.

After cooling to 20°C (0.5 hour) the resuiting diasterecisomeric salt of L-phenylglycine amide and D-man-

60 delic acid (LD salt) s filtered and washed on the glass filter with 4 x 25 ml toluene. The yield of TLC-pure LD
salt after drying amounts to 29.2 g, which corresponds to an efficiency of 96.7%.

The specific rotation of the optically pure LD sait (recrystallization) is:

[«<]% = +4.0°(c = 1.0; water). :

55 Of the diastereoisomeric LD salt obtained, 1.0 g is suspended in 10 ml water, after which 10mi 12N hydrochloric

acid is added with stirring. After filtration and washing with 4 x 10 ml acetone on the glass filter of the L-phe-
nylglycine amide.HCI crystal mass obtained, the specific rotation of the resulting TLC-pure L-phenylglycin

amide.HCI salt (vield = 0.55 g; efficiency = 88.7%) is:
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0,
is 99.8% y of amino acid amide.

2. Process according to claim 1, characterized in that the quantity of water is 0.5-3 equivalents with respect
40 to the amide.

s 3. Process accord tng to claim 1-2, characterized in that the quantity of aldehyde amounts to 1-2 equivalents
calculated relative to the quantity of amino acid amide.

4« 4 Process for the racemization of an optically active Schiff base of an amino acid amide by reacting the
Schiff base with a carboxylic acid in the presence of a solvent, characterized in that before and/or during
the reaction a quantity of water which is atleast equivalent to the quantity of Schiff base is added as well
to the reaction mixture.

5. Process according to any one of the claims 1-4, the water being added at the beginning of the reaction.

50
6. Process according to any one of the claims 1-5, characterized in that the reaction mixture is kept at a
temperature between 75 and 100°C.
7. Process according to any one of the claims 1-6, the amino acid amide being phenylglycine amide.
55

8. Process according to any one of the claims 1-6, characterized in that the amino acld amide Is alanine
amide,

9. Process according to any one of the claims 1&69,': characterized in that the amino acid amide is metionine
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| east etheiperaeriage of Rrenantiorean g8t y of Schiff base is added as well to the
rea®fion mxture. 50 S. Process accordi ng to any one of the clainms 1-4,

t he vvater bei ng added at the beginning of the reaction. 6. Process
accordi Q"!‘b any one of t he cl ai m; 1 5, characteri zed |n that the reaction

m xt ure | tur Proce
forat O \é% ag% % re amide
aﬁcgg ?'T'g v& r¥ox i ac ’:g reépg ) vent a §al§1 :ﬂa%ch Fécéf’ltz% dded
phenyl gl ¥ Gy i redihl n that m% hﬁﬂ P QX%.RBEm al>
char acterrt a;np,o e am no acl d am de ani né am de. ocess
according to any one o ‘the claims 1-6, characterized in that the am no

aci d amn. deProcessaetdrdiny toielaifh 1, characterized in that the quantity of water is 0.5-3 equivalents with respect
40 to the amide.

3. Process according to claim 1-2, characterized in that the quantity of aldehyde amounts to 1-2 equivalents
calculated relative to the quantlty of amino acid amide.

4 4 Process for the racemization of an optically active Schiff base of an amino acid amide by reacting the
Schiff base with a carboxylic acid in the presence of a solvent, characterized in that before and/or during
the reaction a quantity of water which is at least equivalent to the quantity of Schiff base is added as well
to the reaction mixture.

5. Process according to any one of the claims 1-4, the water being added at the beginning of the reaction.

6. Process according to any one of the claims 1-5, characterized in that the reaction mixture is kept at a
temperature between 75 and 100°C.,

7. Process according to any one of the claims 1-6, the amino acid amide being phenylglycine amide
55

8. Process according to any one of the claims 1-6, characterized in that the amino acrd amide is alamne
amide.

9. Process according to any one of the claims 1-6, characterized in that the amino acid amide is metionine
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L 10. Verfahren nach irgendeinem der Anspriiche 1-6, dadurch gekennzelchnet daR das Aminosdureamid o-
Chiorphenylglycinamid ist.

11. Verfahren nach irgendeinem der Anspriiche 1-10, dadurch gekennzeichnet, daf das erhaltene Salz aus
45 dem racemisierten Aminoséureamid und der Carbons#ure anschlieend gewonnen wird.

Revendications

50 1. Procéds pourlaracémisation d'un amide d’aminoacide optiquement actif consistant & faire réagir I'amide

' d’amino-acide avec un acide carboxylique en présence d'un solvant et d'un aldéhyde, caractérisé en ce
que I'eau est ajoutée au mélange réactionnel et en ce que la quantité d'aldéhyde est de 0,5 & 4 dquivalents
parrapportala quantité d’amine d’amino-acide.

55 2. Procédé selonla revendlcatlon 1, caractérisé en ce que la quantité d'eau est de 0,5 3 3 équivalents par
rapport a I'amide.

3. Procédé selon les revendications -1 et 2, caractérisé en ce que la quantité d’aldéhyde est de 1 & 2 équi-
valents, par rapport 2 la quantité de I"amide d'&mino-acide. '



“val ents, par rapport A la quantite de |anide dtn1no aci de.
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réacti onnel tlnune tenperature conprise entre 75 et 1000C 7 Pr oc6ds sel on
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d' ami do- a&i deotaddselon tyne o grjg? 45, camciged chip gualaEmaB e ToTRe

~ quel conque ?"8?)@#3?@5‘??’%?\?"’1""’ &Nt Ly 8P8Fi s6 en ce que |1' amide

d" am no- af” qﬂoc@ﬁsa’on mq&lﬂntﬁkﬁ&r%ndlc%tlonsl?ra%cmgle&aelI |deulﬂﬁo-géM§| ds(Hailidé des
revendi cat i Qigphdnyiflyéine. CAr acteris6 en ce que am de d' am no-aci de est

| " ami de netionine. 20 10. Proc6de sel off ' une quel conque des revendi cations
| a 8, cah adrebiésBloe fune guelereque'destievhndicktiam 11206, zaaci@ris@ e cel dua Mnide d'amino-acide
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sul tant % g Fine;apigiconque fes 'P‘é"c‘,‘é‘Fﬁ"Q'é‘ 1 éf%“’?*"ﬁ%F'bl 8 Feidad aminpeacide o 40
45 502‘,,_-)5 10 est I'amide métionine.

10. Procédé selon I'une quelconque des revendications 1 & 6, caracténsé en ce que I'amide d’amino-acide
'\_/. est I'amide o-chlorophényiglycine.

11. Procédé selon 'une queiconque des revendications 1 & 10, caractérisé en ce que I'on récupére le sef ré-
25 sultant de I'amide d’amino-acide racémisé et de I'acide carboxylique.
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