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

diastereomerically-pure tartrate salt thereof, followed by liberation of the free amino acid, as well as the compounds L-azetidine-2-carboxylic
acid-D-tartrate and D-azetidine-2-carboxylic acid-L-tartrate.




Accor di ng to the invention there is provided a process for the production
. of 20 enantiomnerically-pure AzeOH which conprises selective

crystallisation of a di agtes tartate salt thereof,
fol l owed by liberation of thellfris wﬁﬁd;%%ﬁ&. N By "selective
crystallisagjon. mean crystlal | i sBREPbA a_di stereorrer
AzeOH Moap’{o e salt frorL%:ﬁnugeneous sol ution of @ZMO% and
one or other of D- or L- 25 tartaric acig. AIthough t he process
according to the invention nay be used to produce either L-AzeOH

D-tartrate or DAzeO—l—L-tartrate Wi th a diasteroneric excess (d e.) greater
than 90% by "di astereonerically-pure AzeO4tartrate salt” we nean a
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Al t hough the process according to the invention may be used to produce

ei t her m&;qﬂﬁaﬁv&dﬁem with optical purities (enantioneric excess;
e.€.) of greater than 90% by "enantionerically-pure AzeOH' we nean an
AzeOH enarstionmer with an e.e. of s greater than 50%

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

Prior Art

10
L-Azetidine-2-carboxylic acid (L-AzeOH) is a known to be useful in the synthesis of infer
alia high molecular weight polypeptides and in particular as an analogue of the well known

amino acid proline.

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

A four step preparation involving the protectit:;n, resolution and subsequent deprotection of

‘ 20  DL-AzeOH is known from J. Heterocylic 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 final deprotection step. This process has the further
disadvantage that L-tyrosine hydrazide is expensive.

25 Other reported preparations of L-AzeOH include a five step preparation via homoserine
lactone, starting from N-tosyl protected L-methionine (see eg Japanese Patent Application
N° 14457/74 and Bull. Chem. Soc. Jpn. (1973) 46, 699) and a five step preparation via L-4-

. amino-2-chlorobutyric acid, starting from L-2,4-diaminobutyric acid (see Biochem. J.
(1956) 64, 323). '
30
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Sui tabl e sol vent systens in which racemc AzeOH and tartaric acid may be
- di ssol ved I ncl ude one or nore organic solvents, with or without the
presence of water. Organic sol vents whi'ch may be enpl oyed i ncl ude

t hose which are mscible with and/or soluble in 10 water and in which the
di ast ereonerica ure AzeOH-tartrate salts are poorly sol ubl e at

room terrperé‘f?:?éé %?lpbel ow. Exanpl es of suitable olrogani %:/ sol® 3’5@3"?‘% ude
nonof unct i onal al cohol s (eg et hanol, ,met hanol or i sopropanol),

di functional al cohols (eg ethyl ene gl ycoI? C err] nono- or dival ent
carboxylic acids (eg formc or acetic acid), C[err] linear or cyclic
ethers' (eg MQ&intth ofthd tioh €t rahydrofuran or dioxane). Particularly
preferred organic 15 sol vents include ethanol and CJerr] carboxylic

aci ds. Fol I ovvi ng dissolution of racem c AzeOH and L- or D-tartaric
act 0 n e SUKENCENB known fob RinP it fobadiFih ol SBREERRAAY sl el USt o
to forma hom)geneous SO ‘on'b app priate nmeans, exa

heati ng to elféerwstiech-fortiand alic wesotform.2Two aﬁ‘dxse)hasﬁ&msomersﬁw dndlml-mmid aeid
ratios of L- or D-tartaric acid to racem c AzeOH which may be errpl oyed

are in thé rampnantiomers.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. 25 Crystallisation of the

di astereonerical ly-pure AzeOHtartrate salt is achieved by cooling t he

sol ution of AVehiveawd surprisinglycfoand that enastigmerivally:puare iArzaOHmmebeqimdmed i nal
crystallisation ratures .fo £ above I oned s vent S
2yt cat | SRty Bigh S 54 § opget Bl eligfniapegs Whigh oGRS e RN B 6 1
and pr ef er abhym@géreo® @hitiofrof racemic AzeOH and of either D- or L-tartaric acid, crystallisation

10 of the resultant tartrate salt from solution, and subsequent liberation of the free amino acid.

In particular, we have found that crystallisation of racemic AzeOH with D-tartaric acid
produces extremely high yields diastereomerically-pure of L-AzeOH-D-tartrate in the
crystalline form, from which optically-pure L-AzeOH may be liberated. Similarly we have

15 found that 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.

_ According to the invention there is provided a process for the production of
20  enantiomerically-pure AzeOH which comprises selective crystallisation of a
diastereomerically-pure tartrate salt thereof, followed by liberation of the free amino acid.

By "selective crystallisation” we mean crystallisation of a diastereomerically-pure AzeOH-
tartrate salt from a homogeneous solution of racemic AzeOH and one or other of D- or L-

2s tartaric acid.

Although the process according to the invention may be used to produce either L-AzeOH-

D-tartrate or D-AzeOH-L-tartrate with a diasteromeﬁc excess (d.e.) greater than 90%, by

"diastereomerically-pure AzeOH-tartrate salt” we mean a AzeOH-tartrate salt with a d.e. of
30  greater than 40%.
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Crystallisation nay be effected with or without seeding with crystals of

t he appropriate di astereonerically-pure AzeOHtartrate salt. However,
we prefer cr hgation to be effected by seeding.

crystalline §g§?M%g§ be isolated using techni ques which are a%?Fﬂﬁﬂﬁﬁ% to

t hose skilled in the art, for exanplejecanting, filtering or
centrifuging. Li beration of the enantionerically-pure free am no
acid fromthe crystalline salt followng - sel ective crystallisation may

be achi eved by displacing tartaric acid fromthe AzeOH4+ 10 tartrate salt
by reacting with a carbonate, an oxide, a hydroxide or a chloride of a
met al whi Althdugh theprecessactondingda thesinuention mmaytbenised prativce githeal i um or

pot a&si um) . Par Y, eferred.calciumsalts inclu cal.ci

chl ori de. Partht éﬁ‘f% bﬁp&?ﬁ% ?‘gg (?QFE] encexcﬁﬁt?ﬁg%f%tg

hydr oxi de. Theyo¥s, b !"amaticmeridal mzm"benﬁeﬁa@nmuabauﬁnfeﬁmanee of
terrper ature(eg bet ween 30 and [err]C) in the presence of an appropriate

sol vent i n swhiggeatershan 30e0H is soluble and the netal-tartrate salt is
poorly soluble (eg water). Free optically pure am no acid nay be
separated fromthe precipitated netal tartrate (or hydrogen tartrate)

by conventi onc8uitable Isoihreplesystﬁmgin‘\ﬂiicbracngjc AzQOH aiid sgiterie avid may bewdissotyed
Enant 1 Oet | O e B e SRRl o ko e B 5 Mt .
sol vent, such s%!iveﬁﬁﬁlﬁmﬂnéy be/@hibyeddhciude thoSOwlich afei rhiséible Mthadidor soluble in
10 water and in which the diastereomerically-pure AzeOH-tartrate salts are poorly soluble at
room temperature or below. Examples of suitable organic solvents include monofunctional
alcohols (eg ethanol, methanol or isopropanol), difunctional alcohols (eg ethylene glycol),
C,.s mono- or divalent carboxylic acids (eg formic or acetic acid), C,¢ linear or cyclic

ethers (eg monoglyme, diglyme, tetrahydrofuran or dioxane). Particularly preferred organic
15 solvents include ethanol and Cy_3 carboxylic acids.

Following dissolution of racemic AzeOH and L- or D-tartaric acid in the solvent system,
the mixture may, if necessary, be adjusted to form a homogeneous solution by appropriate
means, for example by heating to elevated temperature (eg at reflux). '
20 ' _
. Suitable molar ratios of L- or D-tartaric acid to racemic AzeOH which may be employed
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.

25 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.



The process according to the invention may al so be used to optically enrich
optically | mpure AzeOH-tartrate salts. 25 Racem ¢ AzeCH may be
prepared according to nethods described in the literature (see eg

J. Heterocyclic Chem (1969) 6,435 and ibid(1973) 10, 795).

The
process accorgj Lo the invention has the advantage that engaf @%H’zgal |y
pure 30 Azeﬁ%z‘ﬁe prepared in higher yields, with greater OI%) I'ca

purity, in a manner which WO 97/402241
PCT/ SE96/ 00826 i nvol ves fewer steps (and w thout the need for
‘protecting groups), in less tinme, nore conveniently and at a | ower

cost than pr Océﬁy?s&ﬂis&i&a\/rhgflﬁé fferadlwiihes? without seediflg K4th ¢iystils 6ffthe appropriate
enantionerically pure AzeOH Mreover, tartaric acid may be recovered from
the process diastercomeritiaty-purs Aze©OH-taiteaie salinHpwevers we prefmicrystallisationte benough
for further us&gi n 1Eglh%ﬂ%r.ocess (ie 5 tartaric acid my be recycled w thout
the need for a W I fication). The invention is illustrated,
but in no way limted, by the follow ng exanples. The . = crystalline
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G TC-derivitised sanples (see J. Chromat (1980) 202, 375) using _
Liberation of the enantiomerically-pure free amino acid from the crystalline salt following
selective crystallisation may be achieved by displacing tartaric acid from the AzeOH-
10 tartrate salt by reacting with a carbonate, an oxide, a hydroxide or a chloride of a metal
which is known to form salts with tértaric acid (eg calcium or potassium). Particularly
preferred calcium salts include calcium chloride. Particularly preferred potassium salts
include potassium hydroxide. The displacement reaction may be performed above room

temperature (eg between 30 and 60°C) in the presence of an appropriate solvent in which

s AzeOH.is soluble and the metal-tartrate salt is poorly soluble (eg water). Free optically
pure amino acid may be separated from the precipitated metal tartrate (or hydrogen tartrate)
by conventional techniques (eg filtering, centrifuging or decanting).

Enantiomerically-pure D- or L-AzeOH may be further purified using conventional
20 techniques (eg recrystallisation from an approptiate solvent, such as acetone or water, or

combinations thereof).

“The process according to the invention may also be used to optically enrich optically
impure AzeOH-tartrate salts.
25 _
Racemic AzeOH may be prepared according to methods described in the literature (see eg
J. Heterocyclic Chem. (1969) 6, 435 and ibid (1973) 10, 795).

" The process according to the invention has the advantage that enantiomerically pure
30 AzeOH may be prepared in higher yields, with greater optical purity, in a manner which



a silica colum (Kromasil C8, 5[err]m 150x4.6m) el uting with 35% net hanol

and 65% wat er containing 0.1%trifluoroacetic acid. Exanpl es 15
Preparation of L-Azetidine-2-carboxylic acid-D-tartrate
(L-AzeOHD-tartrate) : Exanmpl e 1 DL- AzeOH (7.08g; 70mmol) and

Dtartaric agy 5g; 70mmol) were suspended in 20 et ha”%a' %%/60 o0g2509)
and wat er (2?9?1. alti ng the resultant solution to reflux pro iﬁ‘ce a
honobgeneous sol ution. After heating, a crystal of L-AzeOd-D-tartrate was

added, and the whol e cool ed gradually to O[err]C. This tenperature was
mai nt ai ned for 2 hours. The crystalline product was filtered, washed

with the sol vembolsassferer sepst (aid withoutthe heatbfor pittediing groups),Qh Rés dirbe, inforyi €l d
8.19 (92% of L-AzeC]—I-Dtart(rate with a d.e. of 95%/502% The net hod

descri bed i n Eseaveniently and@taloxes cesp firap progesses previpnsiyerapipyed forshe produgtion pf
Dtartaric aci : ; ng 9
yield 2.5g (10 o:é&-icagi?pﬁr_@%z)galf ta?trf%?%{%aﬁﬂzg}fg&owag%@
WO 97/ 02241  according to the invention in a form which is pure enough for further use in the process (1
PCT/*SE96/ 00826 . . . N
5 tartaric acid may be recycled without the need for additional purification).
The invention is illustrated, but in no way limited, by the following examples. The
crystalline products were analysed for AzeOH content by dissolving a sample in acetic
acid:formic acid (40:3) followed by titration with 0.1M perchloric acid, and for tartaric acid
content by titration with 0.1M sodium hydroxide. Optical purity was determined using
10 HPLC (UV, 250nm) on GITC-derivitised samples (see J. Chromat. (1980) 202, 375) using
a silica column (Kromasil C8, Sum, 150x4.6mm) eluting with 35% methanot and 65%

water containing 0.1% trifluoroacetic acid.

Examples

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

Example 1 |
DL-AzeOH (7.08g; 70mmol) and D-tartaric acid (10.5g; 70mmol) were suspended in

‘ 20 ethanol (94%; 30g) and water (25g). Heating the resultant solution to reflux produced a
homogeneous solution. After heating, a crystal of L-AzeOH-D-tartrate was added, and the
whole cooled gradually to 0°C. This temperature was maintained for 2 hours. The
crystaﬂine product was filtered, washed with the solvent system and dried under vacuum at
50°C to yield 8.1g (92%) of L-AzeOH-D-tartrate with a d.c. of 95%.

Example 2
The method described in Example 1 above was followed using DL-AzeOH (2.0g; 20mmol),

D-tartaric acid (5.5g; 36.6mol), ethanol (94%; 6.7g) and water (3.3g) to yield 2.5g (100%)
of L-AzeOH-D-tartrate with a d.e. of 85%.



6 Exampl e 3 The met hod described in Exanple | above was

followed using DL-AzeCOH (3.7g; 37mmol), D-tartaric acid (3.0g;
20. Ommol ), ethanol (4.5g) and water (5.59) to yield 3.89 (83% of L-
AzeOH D-tartrate with a d.e. of 95% 5 Exanpl e 4 The met hod
descri bed inﬁ% 1 above was followed using DL-AzeOH (2. Sonsro8isiRé ) -
Dtartaric a ©30; 29mmol ), ethylene glycol (5.5g) and water (4.5g) to
~yield 3.99g (109% as calculated fromtge theoretical yield) of
L- AzeOH-D-tartrate with a d.e. of 60% 10 The met hod described in
Exanpl e 1 above was fol |l owed using DL-AzeOH (2.9g; 29mmmol), D-tartaric

acid (4. 3qg, ZQE@*@%}} etrahydrofuran (5.59) and water (4.5¢g) to yield 3.9g
(109% as calculated fromthe theoretical yield) of L-AzeOHD-tartrate with

a d.e. of 65% Thémethod déseribad in Egample 1 ahowe was follawed using DledzeQHER dgipi TmamoD),
above was foll owed usi, - OH (2..90; , 49 I tart.ard '

(4.3g; 29nmol )P‘tir,‘aﬁ@&?‘ag%r&; %?IS’Méﬂo (Qf?‘g%tff @o’gyPeX‘Efd?‘éﬁg(s?%g%‘ as
cal cul at ed frogLidg-Dafmkewitcal eyofdsdy. of L-AzeOH D-tartrate with a d.e. of
73% 20 Exanple 7 L- AzeOH D-tartrate (4.0g; e.e. of 10% was

suspended i% et hanol (10.7g) and water (9.3Q). Heating the resultant
solution to ri%%oduced a honogeneous solution. After heating, a

crystal of L- tartate was added and the whol e cooled gradually to
O[err] C. This 7The mtthoddesatibeddn Bxamplei Indbave wds followed hsing BL-AZROH(R 9g1 28nimelk

D hcuum at - 30[ ePriaricacid th i 29usely etylons ByeBfis, 3 mmdyarer S8ty v 3 0 o
96% (109%, as calculated from the theoretical yield) of L-AzeOH-D-tartrate with a d.c. of 60%.
10 .
Example 5
The method described in Example 1 above was followed using pL-AzeOH (2.9g; 29mmo}),
D-tartaric acid (4.3g; 29mmol), tetrahydrofuran (5.5g) and water (4.5g) to yield 3.9g
(109%, as calculated from the theoretical yield) of L-AzeOH-D-tartrate with a d.c. of 65%.

15

Example 6 B
The method described in Example 1 above was followed using bL-AzeOH (2.9g; 29mmol),

. D-tartaric acid (4.3g; 29mmol), 1,4-dioxane (5.5g) and water (4.5g) to yield 3.4g (109%, as
calculated from the theoretical yield) of L-AzeOH-D-tartrate with a d.e. of 73%.

Example 7
L-AzeOH-D-tartrate (4.0g; e.e. of 10%) was suspended in ethanol (10.7g) and water (9.3g).

Heating the resultant solution to reflux produced a homogeneous solution. After heating, a
crystal of L-AzeOH-D-tartrate was added and the whole cooled gradually to 0°C. This

2s  temperature was maintaihed for 2 hours. The crystalline product was filtered, washed with
the solvent system and dried under vacuum at 50°C to yield 2.0g of L-AzeOH-D-tartrate
with a d.e. of 96%.

Example 8
30 The method described in Example 1 may be followed using acetic acid instead of ethanol.
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acetic acid instead of ethanol. - WD 97/ 02241
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Preparation of L-Azetidine-2-carboxylic acid (L-AzeOH) Exanple 9 5

L- AzeOH D 4§41 %ﬁ (7.29; 28mml; e.e. of 999 was dissol g4, rlrsL HosHdbe VAL EF
(16m). At ut 45[err] C aqueous potassium hydroxide (6 6M 24mmol )
was added over m nutes. The sol utfon was cooled to 5[err]C at which
t enper ature pot aSSI um hydrogen tartrate was formed, which was filtered
and washed with cold water (3nmL). The conbined filtrate was

concentrated under vacuumto give a crude product which was stirred for 1
hour at 10 60[err]Cwith water_ (1pl) and acetone (30nL). The product was
filtered of {Preperationof LrAzefidine2-carbosylicpcid@oAzeH) “nze0H with an e.e. of

96% Preparati on of D-Azetidine-2-carboxylic acid-L-tartrate
.(D-AzeOH L-tartrate)
, Example 9

s L-AzeOH-D-tartrate (7.2g; 28mmol; e.e. of 99%) was dissolved in hot water (16mL). At
about 45°C aqueous potassium hydroxide (6mL; 6M; 24mmol) 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 (3mL). The combined filtrate
was concentrated under vacuum to give a crude product which was stirred for 1 hour at

10 60°C with water (1mL) and acetone (30mL). The product was filtered off and dned to yield
2.5g (89%) of L-AzeOH with an e.e. of 96%.

Preparation of D-Azetidine-2-carboxylic acid-L-tartrate (D-AzeOH-L-tartrate)

15 Example 10 .
The method described in Example 1 above may be followed using bL-AzeOH, L-tartaric

acid, ethanol and water to yield D-AzeOH-L-tartrate.

Preparation of D-Azeﬁdine—Z-carboxylic acid (D-AzeOH)
20
Exampie 11
The method described in Example 9 above may be followed using D-AzeOH-L-tartrate,
water and potassium hydroxide to yield D-AzeOH.



15 Exanpl e 10 The net hUd—'d'escribed amis Exarrpl e 1 above may be fol |l owed

using DL-AzeOH, L-tartaric and water to yield
D-AzeOHL-tartrat e H"almm Mﬂ Azet i di ne- 2-carboxylic acid
(D-AzeOH) 20 npl e 1% metshod described in Exanple 9 above may
be foll O\A/ed%ggs,l, AzeC]-I-L tartrate wat er and potass Fokrbagsi de to
yield D Aze }B%P WO 97/ 02241 by

PCT/ SE96/ 00826 Cl ai s 1. 8 A process for the production
of enantionerically-pure AzeOH which conpri ses sel ective

crystallisation of a diastereonerically-pure tartrate salt thereof,
followed by Claimhs beration of the free amno acid.

I A process for the production of enantiomerically-pure AzeOH which comprises
selective crystallisation of a diastereomerically-pure tartrate salt thereof, followed by
s liberation of the free amino acid.

2. A process éccording to claim 1, characterised in that the selective crystallisation is

from a solvent system which comprises water and one or more organic solvent.

o 3. A process according to claim 2, characterised in that the organic solvent is

selected from one or more alcohols, C,.g carboxylic acids or C, 4 linear or cyclic ethers.

4. A process according to claim 3, characterised in that the organic solvent is
ethanol. '

15 .
5. A process according to claim 3, characterised in that the organic solventisa Cy3
carboxylic acid. |

6. A process according to claim 1, characterised in that the selective crystallisation is
" 20 from a solution which comprises a molar ratio of enantiomerically pure tartaric acid to
racemic azetidine-2-carboxylic acid in the range 0.5:1.0 to 2.0:1.0. .

7. A process according to claim 6, characterised in that the molar ratio is in the range
0.6:1.0to0 1.1:1.0.

25 _
8. A process according to claim 7, characterised in that the molar ratio is in the range
0.8:1.0t0 1.0 t0 1.0. |

9. A process according to claim 1, characterised in that the selective crystallisation is
30 achieved by cooling to a temperature in the range -10 to 30°C



2. A process accordi nF to claiml, characterised in that the

sel ective crystallisation:i llllw)"muumm Iﬁmvent syst em whi ch conpri ses
A process according to

water and one or nore organ

claim?2, characterised in that the or ga ic*solvent is selected from
one or norewoeminlts, Clerr] carboxylic acids or (Jerr] | ipeankodosseyC!icC
et hers 4, A process according to claim3, characterised in
that the organic solvent is et hanol .9 15 5. A process
according to claim 3, characterised in that the organic solvent is a (Jerr]
car boxylic acid. 6. A process according to claiml,

characterised in that the selective crystallisationis 20 froma solution

acem o avet 15 no- Sert b ERAR. et ofalie ey by B¢ | °

7. A pfﬂ@éSﬂS{o&lOE@Idl ng to claim®6, characterised in that the nolar
rfatio is in the range 0.6:1.0 to 1.1:1.0. 25 8. A process
acgording to claim?7, characterised in that the m)l ar ratio is in the range

0.8:1.0 tg 1. to : thﬂg,ﬁgg %ﬂlﬁrﬁnﬁ
char act erls)se P__ %ﬁot seacg%ﬁ tt?\?lcaaugrlgsta I'sation |sq§ ac wve?’%

cooling to arangcrpmiﬁﬁue in the range -10 to 30[err]C

12. A process according to claim 1, characterised in that the free amino acid is
liberated by displacement of tartaric acid using calcium chloride.

10 _ _
13. A process according to claim 1, characterised in that the free amino acid is
liberated by displacement of tartaric acid using potassium hydroxide.

14. L-Azetidine-2-carboxylic acid-D-tartrate.
15

15. D-Azetidine-2-carboxylic acid-L-tartrate.
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A process according to clai m 9 qharacterl sed’I
tenperature is in the range -5 to 10[err]C 5 A process

accordi ng to claim 10, characterised in that the terrperature s in the
range 0 to erré rocess according to claim.l,

char act er i EBOCH $WQRWPP@H%TEQ PFENANT] REPRACT ; ;" spl acenent
of tartari e. 10 MENEO $ according
to claim 1gﬁgg¢acterl Sﬁghl r#?ﬁﬁ?"tqbdf ree amrofacrd rs | ber ated by
di spl acenent of tartaric acid using potassium Hydro 'BdSEC 1998 | 4.

L- Azet i di NRield efHeTnybatforpCi d-D-tartrate. 15 15.

D Azeti di ne-2-carboxylic acid-L-tartrate.
5

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

carboxylic acid.

Prior Art

10
L-Azetidine-2-carboxylic acid (L-AzeOH) is a known to be useful in the synthesis of inter
alia high molecular weight polypeptides and in particular as an analogue of the well known

amino acid proline.

1s Preﬁously documented preparations of enantiomerically-pure AzeOH (ie D- and/or L-
AzeOH) from the racemale (DL-AzeOF) involve long and rclatively complicated multi-
step methodology. .

A four step preparation involving the protection, resolution and subSequen't_ deprotection of

20 DL-AzeOH is known from J. Heterocylic Chem. (1969) 6, 993. In this method, N-
carbobenzoXy-protected DL-AzeOH is resolved using L-tyrosine hydrazide as resolution
agemnt, and then isolated before a final deprotection step. This process has the further
disadvantage that L-tyrosix-xe hydrazide is expensive.

25 Other reported preparations of L-AzeOH include a five step preparation via homoscrine
lactone, starting from N-tosyl prﬁtected i.-methionine (see eg Japanese Patent Application
N* 14457/74 and Bull. Chem. Soc. Jpn. (1973) 46, 669) and a five step preparation via L-4-
amino-2-chlorobutyric acid, starting from L-2,4-diaminobutyric acid (see Biochem. J.
(1956) 64, 323).
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