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Previ ously docunented preparations of enantiomerically- pure
D- and/or L- AzeQMCIDY om t he racemate (DL-AzeOH) involve |ong and
relatively conplicated multi-step nmethodol ogy. 20 A four step
preparation involving the protection,. resolution and subsequent
deprotection of DL-AzeOH is known fromJ. Heterocyclic Chem (1969) 6,

993. In thissnethod N- car bobenzoxy- prot ected DL- AzeOH i s resol ved

usi ng L- tyros'“?Fﬁbef%hQ?n@én olution agent, and then isolated before a
25 final deprotection step. Qﬁﬁs process has the further disadvantage
t hat L- tyrosine hydrazide is expensive.

This invention relates to a process for the production of enantiomerically
pure azetidine-2-carboxylic acid.

10
Prior Art

L-Azetidine-2-carboxylic acid (L-AzeOH) is known to be useful in the
synthesis of inter alia high molecular weight polypeptides and in particular

15 as an analogue of the well known amino acid proline.

Previously documented preparations of enantiomerically-pure AzeOH (i.e..
D- and/or L-AzeOH) from the racemate (DL-AzeOH) involve long and
relatively complicated multi-step methodology.

A four step preparation involving the protection, resolution and subsequent
deprotection of DL-AzeOH is known from J. Heterocyclic Chem. (1969)
6, 993. In this method, N-carbobenzoxy-protected DL-AzeOH is resolved
using L-tyrosine hydrazide as resolution agent, and then isolated before a

25 final deprotection step. This process has the further disadvantage that L-
tyrosine hydrazide is expensive.

Other reported preparations of L-AzeOH include a five step preparation
via homoserine lactone, starting from N-tosyl protected L-methionine (see
30 e.g. Japanese Patent Application N° 14457/74 and Bull. Chem. Soc. Jpa.
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these diastereoisomers, L- and D-tartaric acid are enantiomers.

10
We have now surprisingly found that one enantiomer of AzeOH may be
converted to the other in an enantiomerically-pure form and in extremely
high yields via a novel and efficient process which comprises the selective
crystallisation of a diastereomerically-pure AzeOH-tartrate salt from a
15 mixture of AzeOH, optically-active tartaric acid, an organic acid and an
| aldehyde, followed by liberation of the free amino acid.

In particular, we have found that selective crystallisation of AzeOH with
D-tartaric acid, under anhydrous conditions in the presence of an organic
20 acid and an aldehyde produces extremely high yields of diastereomerically-
pure L-AzeOH-D-tartrate in the crystalline form, from which optically-pure
L-AzeOH may be liberated. Similarly, crystallisation using L-tartaric acid
produces extremely high yields of diastereomerically-pure D-AzeOH-L-
tartrate, from which optically-pure D-AzeOH may be liberated.
25 '
According to the invention there is provided a process for the production
of enantiomerically-pure AzeOH which comprises:
(a) selective crystallisation of a diastereomerically-pure AzeOH-
tartrate salt from a homogeneous solution of AzeOH, optically-active

30 tartaric acid, an organic acid and an aldehyde; followed by
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L- AzeCH maiy be liberated. Simlarly, crystallisation using L-tartaric acid

pt oduces exty@yglsyegdi 9h Yi el ds of diastereonerical | y-pure D Agefkidmnosrs
tartrate, fromwhich optically-pure D-AzeOH may be |iberated. 25

According to the invention there is provi d%d a process for the production
of enantionerically-pure AzeOH whi ch conpri’ses: (a) selective

tallisation of a diastergonefi,cally-pure AzgOH tartrate salt from
;rﬁinggelnzgulsosol ut i cfgﬁ ﬁ%ﬁ&a&fﬁﬁ#@%@ﬁvwm e 30 tartaric acid, an
organi ¢ aci d_anq, i 3pde MVAlGd ' 4MRE grocess acciing/td iﬂgétlnvention“. (b)
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| i beration of the free am no acid, hereinafter referred to as "the
process according to the invention". By "optically active" tartaric
acid we nmean D- By "obptieallpractivetitdrtaric aacid we xheare D-her eetartaticvesidror ae
prefer that the D- or L-tartaric acid which IS used in the process
accor di ng t o5t hanixturentheseof. Hawewver; wecprefer that the B- or L-tartaricoacidpvhichi t h
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"enanti oneri cal lthae@5i%hed” we nmean any m xture of the isoners of

10 The process according to the invention may be used to produce
diastereomerically-pure AzeOH-tartrate salts from mixtures of AzeOH

including racemic AzeOH or enantiomerically-enriched AzeOH.

By "enantiomerically-enriched” we mean any mixture of the isomers of
15 AzeOH in which one isomer is present in a greater proportion than the
other.

Moreover, the process according to the invention may be used to convert
one enantiomer of AzeOH to the other.
20 |
Acéording to a second aspect of the invention there is provided a pfocess
for the conversion of one enantiomer of AzeOH to the other which
comprises:
(@) for conversion of D-AzeOH to L-AzeOH, selective
25 cxjystallisatior; of a diastereomerically-pure L-AzeOH-D-tartrate salt from
a homogeneous solution of D-AzeOH, D-tartaric acid, an organic acid and
an aldehyde, followed by liberation of the free amino acid; or
(b) for conversion of L-AzeOH to D-AzeOH, selective
crystallisation of a diastereomerically-pure D-AzeOH-L-tartrate salt from

30 ahomogeneous solution of L-AzeOH, L-tartaric acid, an organic acid and



15 “AzeOH in which one isonmer is present iin a greater proportion than the

ot her. Mor eover, the process according to the inventi-on may be used
to convert WOST4M8E enantioner of AzeOH to the other. 20 PCRSEGHO0678g t o
a second aspect of the invention there is provided a process for the
conversion of one enantioner of AzeCOH to ghe other which conpri-ses:

(a) for conversion of D-AzeCH to L-AzeCOH, selective 25 crystallisation

of a di ast er eognrdldshyds; Foll6wed Hycliberttion Ofthé Freefhhidd a6id. a

honmogeneous sol ution of D-AzeCH, "D-tartaric acid, an organic acid and
an al dehyde, followed by liberation of the free am no acid; or
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L- AzeOH D- t ar t patrate sal* %aﬂdah -d AzeOH-gartdatd salt diith lacd R0 6F grealer thifiess
(d.e.) greater than 90% by "diastereonerically-pure AzeOH tartrate
salt" we nmean 40%&eOH tartrate salt with a d.e. of greater than 40%

Although the process according to the invention may be used to produce

10 either L-AzeOH or D-AzeOH with optical purities (enantiomeric excess;
e.c.) of greater than 90%, by “enantiomerically-pure AzeOH" we mean
an AzeOH enantiomer with an e.e. of greater than 50%.

Suitable organic acids for use in the process according to the invention
15 include C, ¢ mono- or difunctional carboxylic acids which may be linear

or branched and may include further functional groups (e.g. hydroxy,

halo, nitro or an aromatic ring, such as phenyl). Examples of suitable

organic acids include formic acid and acetic acid. The organic acid may

be used as a solvent system for dissolving the AzeOH, tartaric acid and
20 aldehyde.

Suitable aldehydes for use in the process according to the invention
include C,; mono- or difunctional aldehydes which may be linear or
branched and may include further functional groups (e.g. hydroxy, halo,
25 ' nitro or an aromatic ring, such as phenyl). Examples of suitable aldehydes

include butyric aldehyde and caproic aldehyde.

Suitable molar ratios of aldehyde to enantiomerically-enriched AzeOH
are in the range 0.01:1.0 to 1.0:1.0, preferably 0.01:1.0 to 0.2:1.0 and
30 particularly 0.05:1.0 to 0.1:1.0.



Although t he process according to the.invention nmay be used to produce 10

either L-AzeQH or eOH with optical purities (enantioneric; .

e.e.) of gre&%?”f 90% by "enantionerically-pure AzeOH' V\elref‘rle@?m“’san
AzeOH enantionmer with an e.e. of greater than 50% Sui t abl e organic

acids for use in the process according to the invention 15 include C[err]
nono- or difunctional carboxylic acids which nmay be |inear or branched

and may include Suitiblermblarcatatiosaf dx-corpb-tartarjc doyditoAzeOH whidhomayibe o or
an aromatic ring, such as phenyl). Exa s, of i table r | ¢ acids
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include (Jerr] nmono- or difunctional aldehydes which may be |inear or
branched and may include further functional groups (e.g. hydroxy, halo, 25

nitro or an a onFbllewing dissolitioncof MhzaQH)andEx-aop Deturfaricsadid dhithe sbhenydes
i nclude butyric al dehyde and caproi ¢ al dehyde. Sui tabl e nolar ratios
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nol ar ratios of te_mgqra&rpa(pt%rqtcreggrb to AzeOH which may be

Sui t abl e

10 Crystallisation of the diastereomerically-pure AzeOH-tartrate salt is
achieved by cooling the solution of AzeOH and tartaric acid to
supersaturation temperature. Final crystallisation temperatures for the
above mentioned solvent systems are typically in the range -10 to 30°C,
for example -5 to 10°C and preferably 0 to 5°C.

15
Crystallisation may be effected with or without seeding with crystals of the
appropriate diastereomerically-pure AzeOH-tartrate salt. However, we

prefer crystallisation to be effected by seeding.

20 The crystalline salt may be isolated using techniques which are well
known to those skilled in the art, for example decanting, filtering or
centrifuging.

Liberation of the enantiomerically-pure free amino acid from the
25 crystalline salt following selective crystallisation may be achieved by
displacing tartaric acid from the AzeOH-tartrate salt by reacting with a
carbonate, an oxide, a hydroxide or a chloride of a metal which is known
to form salts with tartaric acid (eg calcium or potassium). Particularly
preferred calcium salts include calcium chloride. Particularly preferred

30  potassium salts include potassium hydroxide. The displacement reaction



enpl oyed are in the range 0.5:1.0 to 2,0:1.0, preferably 0.6:1.0 to
1.1:1.0 and particularly 0.8:1.0 to 1.0:1.0. s Foll ow ng .di ssol uti on of

AzeOH and LWON?M48dartaric acid in the sol vent system tPET/REIN0067 nay,
i f necessary, be adjusted to form a honpbgeneous sol ution by appropriate
means, for exanple by heating to elevatedé6 tenperature (e.g. at reflux).

10 Crystallisation of the diastereomerically-pure AzeOHtartrate salt is
achi eved by coqhaybe'pesforfiled!dbove Yool Réthparture 65 detwedf30 ahd 60°C) in
supersaturation tenperature. Final crystallisatioh tenperatures for the

above menti onedhe presente of ah apprapriate \splveat ity which AzeOXh iesoliblet and3theer r | C,
for exanple -5 to 10[err]C and preferably O to 5[err]C 15
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t he appropriate di astere i cally-pure AzeOHtartrate salt. However,
oo pr ot e cld i b SERRERE Front the pBriBiuatd metafisriate @S hydrmgen
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acid fromthe 25 crystalline salt follow ng selective crystallisation my
be achi eved by displacing tartaric acid fromthe AzeO+tartrate salt

by reacting w a., ,(;aﬁr bonate, an_ oxi dé a hydrpgilde or a chlorjde of a
netal which is ﬁmmenc yPurer Br N LsAsOH may zhlel mr?pga@ed?wmm or
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The process according to the invention may also be used to optically
enrich optically impure AzeOH-tartrate salts.

15 The process according to the invention has the advantage that
enantiomerically pure AzeOH may be prepared in higher yields, with
greater optical purity, in a manner which involves fewer steps (and
without the need for protecting groups), in less time, more conveniently
and at a lower cost than processes previously émployed for the production

20 of enantibmerically pure AzeOH. Moreover, tartaric acid may be
recovered from the process according to the invention in a form which is
pure enough for further use in the process (i.e. tartaric acid may be

recycled without the need for additional purification).

25 The invention is illustrated, but in no way limited, by the following
examples. The crystalline products were analysed for AzeOH content by
non-aqueous titration with perchloric acid. Optical purity was determined
using HPLC on a chiral column.
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performed above roomtenperature (eg between 30 and 60[err]C) In

presence of an appropriate solvent in which AzeOH is soluble and the

netal -tartrate salt is poorly soluble (eg ter). Free optically pure am no
acid may be sepaEated fromthe precipitated netal tartrate (or hydrogen 5
tartrate) by co | techniques (eg filtering, centrifuging or -
decanting). Enantionerically-pure DO or L-AzeOH may be further
purified using conventional techniques (e.g. recrystallisation from an

appropriate sol w&ﬁonmia%&x%ﬁﬂi&i&lﬁtﬁﬁ?é AzeOH- thf@§hﬂes

t her eof) . process according to“the 1nvention nmay also be used to
optically enrich optically inpure AzeOHtartrate salts. 15 The
process according to the invention has the advantage that
enahtionericélIﬂgﬁunﬂkﬂkeCH may -be prepared in higher yields, with

W thout (he need-AgrOB S8R ¢t Bih.ge 0 mmol s dissoived da Tommisanid i y
a0 22| SN s AP CBRTEHAARH 012 o5 D L By MR B
o anouah o ERCRALE AU e Ty R, s b R <
recycl ed wit hout(45A€; Hkebarpand diie tresidak dried undet vaodum. The residue was
10 subsequently dissolved in a mixture of ethanol:water (35.6: 29.1) at 76°C.
L-Tartaric acid (1.5 g; 10 mmol) was added, the insoluble compounds
~ were filtered off and the solution was cooled to‘ 0°C. The crystalline
product was filtered, washed and dried under vacuum to yield 0.45 g of
D-AzeOH-L-tartrate with a d.e. of 75%.
15 _
Example 2
50 g of a mother liquor containing enantiomerically-enriched AzeOH
containing 16 g (68% e.c.) of D-AzeOH (prepared in accordance with
Example 1) was concentrated under vacuum to give a viscous oil, which
20 was further dewatered by azeotropic distillation with isopropanol. Acetic
acid (72 mL) was added to the concentrated residue. The mixture was
heated to 95°C and D-tartaric acid (25 g) and caproic aldehyde (2.8 g)
were added. The mixture was seeded with L-AzeOH-D-tartrate, kept at 95-
100°C for 3 hours and then gradually cooled to 0°C. The crystalline
2s  product was ﬁltered, washed and dried at 60°C under vacuum to yield
29.3 g of L-AzeOH-D-tartrate with a d.e. of 94.6%. Recrystallisation of
28 g of the diastereomeric salt from ethanol:water (140 mL; 1.25:1.0)
yielded 21.4 g of L-AzeOH-D-tartrate with a d.e. of 100%.

30



25 The invention is illustrat ed, but in ne way limted, by the foll ow ng
exanpl es. The crystalline products were anal ysed for AzeCH ¢Q

non- aqueousw ‘éﬁ on with perchloric acid. Optical purity %@%@{”8‘% ned
usi ng HPLC on a chiral col um. 30 WD 97/ 41084
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Preparation of D astereonerically-Pure AzeOH Tartrate Salts 5 Exanple 1
L- AzeOH (99% eExample 31 g; 10 nmol) was dissolved in formc acid (4 -

E)Xt 3?;;&& cabkeABeDH (4155 60,37 008a) w%@a“’i‘ﬁé%@éé’gi&ﬁ?mp h
I sti 4 T
resi due was 108t E2HCeRbEC ofdtPids FO49's .8 Fesphipnd b “”sﬁéﬁdv@éi’%?(ssee
29.1 76C. g][ﬁélh

) bl 608!’({1'“3-6"&@{6'&@8'&(!(&1 qn?%tuljeoﬁlt e sol thﬂ was COOﬁ ed to

i nsol ubl e conpouhds wer e tere

Oferr]C. The CTIh&tx%hbmmmlxturemwﬂwn duélly icovled, tov8( e (ke drydtalline under
vacuumto yield 0.45 g of L-tartrate with a d.e. of 75% 15

Exanpl e 2 pradugt avasaﬁlteneﬂeofﬂ wwmd withtagetic agidanchdriodse iyield| 13. % i ched
AzecH g (90%) of L-AzeOH-D-tartrate with a d.e. of 89%. Recrystallisation
13.78 g of the diastereomeric salt from dissolved acetic acid:water (9:1;
124 mL) yielded 11.08 g of L-AzeOH-D-tartrate with a d.e. of 99.8%.
10

Example 4 .
The method described in Example 3 may be used to prepare of D-AzeOH-
L-tartrate using L-tartaric acid instead of D-tartaric acid.

15 Preparation of L-Azetidine-2-carboxylic acid (L-AzeOH)

Example 5
L-AzeOH-D-tartrate (7.2 g; 28 mmol; d.e. of 99%) was dissolved in hot
water (16 mL). At about 45°C, aqueous potassium hydroxide (6 mL; 6 M;
20 24 mmol) was added over 15 minutes. The solution was cooled to 5°C at
which temperature potassium hydrogen tartrate was formed, which was
filtered and washed with cold water (3 mL). The combined filtrate was
concentrated under vacuum to give a crude product which was stirred for
1 hour at 60°C with water (1 mL) and acetone (30 mL). The product was
25 filtered off and dried to yield 2.5 g (89%) of L-AzeOH with an e.e. of
99%. '



cont ai ni ngi 16 g (68%e.e.) of D-AzeCH (prepared in accordance with
Exanpl e 1) ntrated under vacuumto give a viscous oil . _
was furt hermﬁ'gﬂé?@fo& by azeotropic distillation with i sopropaﬁygb%%n
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acid (72 m.) was added to the concentrated residue. The m xture wa

heated to 95C and D-tartaric acid (25 g) an8 caproic al dehydjlm“ EHB!I““I‘I“I“I
were added. The m xture was seeded with L-AzeOHD-tartrate, LI s
100[err] C for 3 KJaimsand then gradually cooled to O[err]C. The crystalline

25 product was filtered, washed and dried at 60[err]C under vacuumto
yield . 29.3 g of L-AzeOHD-tartrate with a d.e. of 94.6%

Recrystal | i sati og of el ere LC.salt. fkom

et hanol : wat er (120 m.; A_Lpfég"fgo@ {hg p%g‘gh %ﬁh@t‘@me{‘gﬂi@%“tﬁqgat e
with a d.e. of lmﬂ'@h_coﬁﬁ)ﬁses: WD 97/ 41084
PCT/ SE97/ 00675 : _ 8 Exanpl e 3
DL-AzeCH (6. 18 g; 60. 8 (aysel¢ctivescrystallidation ofh aadiestereomerical 3SpireAzeOH- at
85[err] C. Butyric aldehyde (0.49 g; 6.8 mmol) and D-tartaricC acid (9.12 g;
60. 8 Mol ) were Sartxate salt from i homogeneous: solutionaof FieOH] @ptivallg-actives. s

The reaction mixture.was. then aradually ool 0,0[err]C. The crystalline
product was fil tM%Pﬂd-Mﬁéﬁ%@é@@r%%&i’uﬂ%&lfﬁw%bm yield 13.78
g (90% of L-AzeOHD-t s St q"n@e ] %1 Recrystallisation

13.78 g of the diaster @n%?%@uggqu@reom dla"(s?‘fs"g?\%é7 ‘acetic acid:water (9:1;
124 L) yielded 11.08 g of L-AzeOHD-tartrate with a d.e. of 99.8% 10

Exanpl e 4 ‘The nmethod described in Exanple 3 may be used to prepare of
D- AzeOH 10 2, A process for the conversion of one enantiomer of AzeOH to the

other which comprises: )
(a) for conversion of D-AzeOH to L-AzeOH, selective
crystallisation of a diastereomerically-pure L-AzeOH-D-tartrate salt from
a homogeneous solution of D-AzeOH, D-tartaric acid, an organic acid and
15 an aldehyde, followed by liberation of the free amino acid; or
(b) for conversion of L-AzeOH to D-AzeOH, selective
crystallisation of a diastereomerically-pure D-AzeOH-L-tartrate salt from
a homogeneous solution of L-AzeOH, L-tartaric acid, an organic acid and
an aldehyde, followed by liberation of the free amino acid.
20 |
3. A process as claimed in claims 1 or claim 2, characterised in that

the organic acid is used as solvent.

4, A process as claimed in any one of claims 1 to 3, characterised

25  in that the organic acid is a C,; mono- or difunctional carboxylic acid.

5. A process as claimed in claim 4, characterised in that the organic
acid is formic acid or acetic acid.

3 6. A process as claimed in any one of claims 1 to 5, characterised
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Preparation of L-Azetidine-2-car boxyl | Jlmllmilnumllrm ¢ 15 le 5

L- AzeOH D-WE7/43084 (7.2 g; 28 mmol ; * of° 99% "was df ssol?@ﬂsﬂﬁ

water (16 mL). At about 45C, aqueo'us pot assium hydroxide (6 nL; 6 M 20 24
mrol ) was added over 15 minutes. The sol ypi on was cooled to 5[ err]C at

whi ch tenperature potassium hydrogen tartrate was fornmed, which was
filtered and r trate was
concent r at ed nﬁﬁg’?ﬂ\%h@%ﬁ%gl%;@’a’ @Sgtbr @ﬁ'\cﬁ{?g\? ﬂﬁghvéseJ stirred for

1 hour at 60C with water (1 m_) and acetone (30 nL). The product was 25
filtered off and dried to yield 2.5 g (1890/() of L-AzeOH with an e.e. of

99% WO 97/ 4108A process as claimed in claim 6, characterised in that the aldehyde

PCT/ SE97/ 00675, A pr ocess for the production of
enant i omer i cal ISyRYSYFig dg@U‘iTsor caRKHWc;ldE]&Yﬂﬁl ses: (a) selective
crystalli S?I on of a diastereonerically-pure AzeO—I— tartrate salt from
a honogenedus sol ution of AzeOH, optically-active tartaric acid, an

organi c acid agd an al gRR¥EEas ERiMEYH aRY one of claims 1 t6'%, dHabghaia Of

the free amno aC|d
in that the molar ratio of aldehyde to enantiomerically-enriched AzeOH

is in the range 0.01:1.0 to 1.0:1.0.

10 9. A process as claimed in claim 8, characterised in that the molar
ratio is in the range 0.01:1.0 to 0.2:1.0.

10. A process as claimed in claim 9, characterised in that the molar
ratio is in the range 0.05:1.0 ©00.1:1.0. '

15
11. A process as claimed in any one of claims 1 to 10, characterised
in that the molar ratio of L- or D-tartaric acid to azetidine-2-carboxylic
acid in the range 0.5:1.0 to 2.0:1.0.

20 12, A process as claimed in claim 11, characterised in that the molar
ratio is in the range 0.6:1.0 to 1.1:1.0.

13. A process as claimed in claim 12, characterised in that the molar
ratio is in the range 0.8:1.0 to 1.0 to 1.0.

14. A process as claimed in any one of claims 1 to 13, characterised
in that the selective crystallisation is achieved by cooling to a temperature
in the range -10 to 30°C

30 15, A process as claimed in claim 14, characterised in that the



10 2. A process for the conversion of. one enantioner of AzeOH to the

ot her which LoHaS (a) for conversion of. D- pee/SEs7/60875

L- AzeOH, sel I've crystallisation of a diastereonerically-pure

L- AzeOH D-tartrate salt from a hormgeneous sol ution of

D-tartaric acid, an organic acid and 15 adlal dehyde foI I Ommﬁm““”ml"l“l
| i beration of the free am no acid; or for conwver si oh

L-AzeOH to D Aztesperstireds i the rangechytot H09Csat i on of a

di astereonerically-pure D-AzeOH L-tartrate salt from a honopgeneous
solution of L-AzeOH, L- tartar| c acid, an organic acid and - an al dehyde,

fol | oned by |ibe t|on LAg.fie 0,aC 2 as

claimed in clai nlgl or Ipérﬁ 4 E%@mgp (? éég"? P?’hgpmgwnsfﬂeﬁ’oﬁggﬁﬁéam d

is used as sol vegip speéa mlsflntheran?ﬁmﬂ‘iggéf as clained in any one of clains
25

1 to 3, characteri In that e organlc acidis a (Jerr] nono- or
di frunctional gxarboxylic acid. A process as clained in claim
4, characterised in that the organic acid is formc acid or acetic

acid. 30 6. 17. A prprosess assclaimednin any oneyobelaims 1dpal Gyscharactensed

gg?-; gfzg?; ngg 5 in thvﬁ? the/ ffde’ Sthino acid is liberated by displacemept of tartaric acid

t he al dehyde is ﬁsi%eédéiu{ﬁo&ﬁonﬁé. di functional al dehyde.

10 18. A process as claimed in any one of claims 1 to 16, characterised
in that the free amino acid is liberated by displacement of tartaric acid

using potassium hydroxide.



7. A brocess as claimed in claim6, characterised in thggpmwwgygﬁ
i's butyric al dehyde or caproic al dehyde.. - 8. A processglg g rrg
in any one of claims 1 to 7, characterised “in that the nol ar( ra;l Q
al dehyde to enanti-onericall y- enri ched. AzeH is in the range (g

to 1.0:1.0. 10 9. . A process as clainmed in claim 8, characterlsed

in that the nokE973) 46, 669) and afive step prepirgton vidlLY-2miso-0-chilérdbutyric
10. A process as clained in claim9, characterised in that the m)l ar

ratio is in thacidastpetiog fm La2 Aodieminabwyricmicid (see BiochemAl pEl9563 644
clainmed in any %ge of claims 1 to 10, characterised in that the nolar
ratio of L- Yartaric acid to azeti di ne-2-carboxylic acid in the
range O.5:1.0t020 1.0. 20 12. A process as clained in claim11,
characterised in that the nolar ratiois in the range 0.6:1.0 to

1.1:1.0. 5  Dekription‘of fitCBiventionc! @i med in claim 12, characterised in
that the nol ar rat|0|s |ntherange0810t010t010 25

14. A process as clained in any one of clains 1 to 13, characterised

“in that the selectlve cr stalllsatlon i's achieved by cooling to a
tenperature q%ti deenokngwaofeF r many years' to exist in three

stereochemical forms, the L-form, the D-form and the meso-form. Two of
these diastereoisomers, L- and D-tartaric acid are enantiomers.

10

—/ We have now surprisingly found that one enantiomer of AzeOH may be

converted to the other in an enantiomerically-pure form and in extremely
high yields via a novel and efficient process which comprises the selective
crystallisation of a diastereomerically-pure AzeOH-tartrate salt from a

15 mixture of AzeOH, optically-active tartaric acid, an organic.acid and an
aldehyde, followed by liberation of the free amino acid.

In particular, we have found that selective crystallisation of AzeOH with
D-tartaric acid, under anhydrous conditions in the presence of an organic
20 acid and an aldehyde produces extremely high yields of diastereomerically-
. pure L-AzeOH-D-tartrate in the crystalline form, from which optically-pure
L-AzeOH may be liberated. Similarly, crystallisation using L-tartaric acid
produces extremely high yields of diastereomerically-pure D-AzeOH-L-
tartrate, from whxch optically-pure D-AzeOH may be liberated.

According to the invention there is provided a process for the production
of enantiomericé.lly-pure AzeOH which comprises:
(a) selective crystallisation of a diastereomerically-pure AzeOH-

tartrate salt from a homogeneous solution of AzeOH, optically-active

% tartaric acid, an organic acid and an aldehyde; followed by oo ey

07 OCT 99
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The invention relates to a process for the production of enantiomerically-pure AzeOH which comprises selective crystallisation of a
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