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4& (57) Abstract: Tt is intended to provide a process for conveniently and industrially producing an optically active @ -methylcys-

teine derivative, which is useful as a drug intermediate and so on, from a less expensive and easily available material. A process
o for producing a racemic or optically active & -methylcysteine derivative which comprises hydrolyzing a racemic or optically active
¢#} N-carbamyl- @ -methylcysteine derivative by treating with decarbamylase; and a process for produocing an optically active & -methyl-
€7} cysteine derivative and an optically active N-carbamyl- @ -methylcysteine derivative having a configuration opposite to this compound
which comprises stereoselectively hydrolyzing a racemic N-carbamy)- & -methylcysteine derivative by treating with decarbamylase.
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20 (1) A process of asymetrically nmethylating an
optically active thiazolidine conmpound produced from
optically active cysteine and pival al dehyde (PCT
Japanese Transl ation Patent Publication No.

2000- 515166, PCT Publicatiod Nos. W01/ 72702 and WO
01/72703). 25 (2) A process of asymmetrically
pROOREEhyDat iPREDEIC IO iCPAl IOALIACAVEL R @Z20E THY heYSTEINE
compound produced fromoptically active alanine and
benzal dehyde (Tetrahedr BBRIUBDIVEVOl . 55, p. 10685).

2 (3) A process of nethylating a thiazoline conpound
produced from cysteine and cyanobenzene, and

separating and purifying the resultant racemc

TealHiiazaki Réeddmpound by chiral HPLC (Synlett, 1994
vol. 9, p. 702). 5 (4) A process of asymetri cal

br ongﬁ@é mﬂ%ﬁ% aﬁ;@f@ﬁw |lgﬁl%]élteﬁv50d.ta<exf%%??@ﬁa§f>ﬁe
S B UL U e
am%g)crl_c{] SaReYn eﬁ#%?%w% %lg stg'%ua nyt( E;n NI PLAte + 5 on
an#k%%SE% ? %a ?;Q§§%§$§ %R¥ f?d¥y0|%a¥%6%% uceép%he like.
Ihl3%%%%§§§§1§$y@ﬂgr§§§géhgaﬂhgg lon r%lates to process

fopen- | and reac e resultan

fofﬁgggﬁgiﬁﬂ%%fiﬁﬁkghl geéiﬁgih 19 e MRt defQiative

A process o nethylatlng an
an@@ﬁoggk%laq 15},‘3'éjc@f{révﬁtb\é%ban%ﬂ/ﬂ@ﬁhé*tﬁlyrlgzyf@@e1ne

derivative wth prg liver esterase
derivative, in particular, L-a-methylcysteine derivative,
the process including a step of treating a racemic or optically

active N-carbamyl-d-methylcysteine derivative with

decarbamylase.

Rackground Art

The following processes are known as processes for
producing optically active a-methylcysteine derivatives.
(L) A process of asymmetrically methylating an optically
active thiazolidine compound produced from optically active
cysteine and pivalaldehyde (PCT Japanese Translation Patent
Publication No. 2000-515166, PCT Publication Nos. WO01/72702
and WO01/72703) .
(2) A process of asymmetrically thicomethylating an optically
active thiazolidine compound produced from optically active
alanine and benzaldehyde (Tetrahedron, 1999, vol. 55, p.

10685).
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(hereinafter abbreviated as PLE) , and reacting the
resultant asymmetric ester with an alkali netal salt
of thioacetic acid (J. Am Chem Soc., 1993, vol.
115, p.8449). 20 Hitherto, a process for producing a
racem c or optically active a-nethylcysteine
derivative by hydrolyzing an
(3)Nacarbamds arimeidotl g5t ehgeadeni vatd Vi o ddnpouedzymeduced
has® not yet been known. However, processes (1) to (4)
frofegyishe ihd ewd epperaidiieen@b apdciéparasiing and purifying
expensi ve base such as butyllithium Process (5)
thet akas: eayt coaplead stepsa and inequiangso wadybyexpaagily g PLC
reagents. In process (6), although asymetrization of
(Syalditest et 388j ngoBLE %Bs man é8ferase is 3 considered as
a key, the mass production of PLE is difficult. )
(4)Therefoees of asymiidts ol lyco serame (e &t by ¢ roAPsdcally
industrial scale and this process is not practical. |
actiigs dike top hpepRECESs ESTIAR G ProbPem 6 hEresl 9B catly
as an industrial 5 production process, for an o ticalltym of
actdcts vea hiRgt RPCC B8t i - dePPAvEER/E C I t Ae”bPhiers 2°°

a0, 12,2, 200, 401 SPLK1 08 LIS 300V, PIOBLE, Wionace
(T AR Cat o o S00o- 184508+ I Chf 8Chrocess, a

3, ESEPLeals RE O R T DLy S g e vom
oo RGP IS Y pBOGRI, pragucoa, by Spaspress
asﬁr?égfigyéiisd&@ﬁﬁe&fﬂJ}NQ@HE/QLQ—-‘fﬁrd@’&ﬁil/eol, and reacting
the resultant compound with a thiol (J. Org. Chem., 1995, vol.
60, p. 790).

(6) A process of methylating an aminomalonic acid derivative,
asymmetrizing the derivative with pig liver esterase
(hereinafter abbreviated as PLE), and reacting the resultant
asymmetric ester with an alkali metal salt of thioacetic acid
(J. Am. Chem. Soc., 1993, wvecl. 115, p-8449).

Hitherto, a process for producing a racemic or
optically active a-methylcysteine derivative by hydrolyzing
an N-carbamyl-o-methylcysteine derivative with an enzyme has
not yet been known.

However, processes {1) to {4) requireealOW'@emperature
reaction using an expensive base such as butyllithium.
Process (5) takes many complex steps and requires many
expensive reagents. In process (6), although

asymmetrization of a diester using PLE as an esterase 1S
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15 Furthernore, the resultant

N- car banyl -a-nmet hyl -L-cysteine derivative is

chem cally hydrol yzed to produce the a-

nmet hyl - L- cystei ne derivative. However, this process
requires a large anmount of &cid or alkali in the step
of hydrolyzing the N carbanyl-a-nethyl-L-cysteine

con%efdé/@éava?s 2@ and e addist bebdidie Jreadt POE tismaifsicult.
long. Therefore, there is a roomfor further

Thd VB OVENeRt iR tdisf pretesso sBiaciosere sfabiwentd am
It is an object of the present invention to provide a
indbs PF DEBSSchake canyerheat byopredudingan ppactakiyl . Thus,
active a- nethylcysteine derivative, which is useful
allagshanpirbicerssdi at=ere of pretileimes, bé rmﬂwﬁua@mﬁ@%trlal
and readily available material, the process beln%
prqphact i cal pEoressddsty Ral opt imraddus ta @ v AL e BBYICYsTEeine
i ntensive study for solving these problens, the
deqﬁ@%@hveinventors have found a process for producing
a racemc or optically active a-nethylcysteine 5
deri @Pat ke bytlh?ﬁrhﬁyglrnésaaré‘teé?ﬁ%doﬁo’ép?? Yipyp the above
active N carbanyl-a- nethylc st ei ne gerlvatlve Wi

PT deket baifiease e it al BV 6 %cﬂafﬁo BEPHg 2 aﬁrocegs tor

o B BRSSP 08 SPLL ML MR AW 20 pacene
e LA ST SIS EH i —
- GPERLEITLLRTE el ERs LN WA oyl L0 i tt&zé%%ﬁégﬁ?w
hyéa%@gﬁhg%é%%5u§§l£8t§vely cyclize the D-isomer, thereby
producing an N-carbamyl-oa-methyl-L-cysteine derivative and
a D-5-methyl-5-thiomethylhydantoin derivative.
Furthermore, the resultant N-carbamyl-c¢-methyl-L-cysteine
derivative is chemically hydrolyzed to produce the o-
methyl-L-cysteine derivative. However, this process
requires a large amount of acid or alkali in the step of
hydrolyzing the N-carbamyl-oa-methyl-L-cysteine derivative,
and in addition, the reaction time is long. Therefore, there

is a room for further improvement in this process.

Disclosure of Invention

It is an object of the present invention to provide a
process for conveniently producing an optically active o-
methylcysteinederivative,whidlisusefulasaﬂlintermediate
of medicines, from an inexpensive and readily available

material, the process being practical for industrial
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process for producing a racemc or optically active a-
15 nmet hyl cystei ne derivative represented by genera
formula (2) SR H2N1 OH (2) O (wherein Rl
represents a substituted or unsubstituted al kyl group
having 1 to 20 carbon atons4 a substituted or
unsubstituted aral kyl group having 7 to 20 carbon

profl@B.opr 20 a substituted or unsubstituted aryl group
having 6 to 20 carbon atons), the process including

hydrakyzi R sa 1racefi tnoensaptd ecalddy atbkrveolving these
N- car banyl - a- net hyl cystei ne derivative represented by
pro®arelsl {1 npkaseh)t iSvenSkksHANvVEH fdund whepspreRE for
Is as defined above) by treating with decarbanyl ase.
profhsd,nd he paesanc iowenttboalélapes itwe eiproteyd cgteine
5 producing an optically active a-nethyl cysteine ,
derderdtaté viey hgpredemicto by fersulis () @ndigally active
optically active N carbanyl -a-methyl cysteine
N - coerti arat 1 ve—hatihng oy Tont nguistildR tiophosi tB o that of
t he conpound, the process including ,stereoseLectivert.
dedadrashy £t 8y, @ AGERT 8 CRSEaF DAMA L ABN F&Th PPN & %t g Fet1Ve

- ATy R BRI 50 THEL PogERt SVEHETSAL 0N P o De'
caéﬁgﬁgingmggh%Tg¥éteine derivative by stereoselectively
hydrolyzing a racemic N-carbamyl-a-methylcysteine
derivative with a decarbamylase. These findings resulted in
completion of the present invention.

In other words, the present invention relates to a

process for producing a racemic or optically active o-

methylcysteinederivativerepresentaﬂbygeneralformula(2):

SR}

OH
BN ) (2)

(wherein R! represents a substituted or unsubstituted alkyl
group having 1 to 20 carbon atoms, a substituted or
unsubstituted aralkyl group having 7 to 20 carbon atoms, or
asubstitutmﬂoru&substitutedarylgrouphaving6ix)20carbon
atoms), the process including hydrolyzing a racemic or
optically active N-carbamyl-a-methylcysteine derivative

represented by general formula (1):
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In an N-carbanyl - a- met hyl cyst ei ne derivative (1) used

in the present invention, Rl represents a substituted

or 15 unsubstituted al kyl group having 1 to 20 carbon

atons, a substituted or unsubstituted aral kyl group

having 7 to 20 carbon atong, or a substituted or

unsubstituted aryl group having 6 to 20 carbon atons.

Exanpl es of the al kyl group h% jing 1 to 20 carbon

atonms 20 include | %groups such as net hyl,

et hyl, and propyl and{g{anched al kyl groups

such as isoproQég t-butyé1 neopentyl ,

and tert-pentylZgroups’™ Exanples of th Lralkyl group

having 7 to 20 carbon atons(jnclude benzyl ,

p- met hoxybenzyl, phenethyl, "and napht hyl net hyl groups.

25 Exanples of the aryl group having 6 to 20 carbon
(wHRl, B, | fCl ude 6 RIvemyd 4 adslo haphblyy it groupsg Thehal kyl

group, the aral kyl group, and the aryl group may be
dedNSybsti hyked or substituted. Exanples of a

substituent include am no, hydroxyl, phenyl, aryl,

al kapawlo, e kepykenal kKyRgnt iamd wd kakyb groappromeps for

a hal ogen atom - In ternms of the ease of deprotection,
pr A& 0AYn § hese opgriotps] y Rict$ver ef-ereibhylaysabsria iieglivrtive

unsubstituted tertiary alkyl group having 4 to 15
repoes dent atiosy dformmulabseit ansd aor Q@l@hﬁsltl&ﬁfutaéﬂilve N-

aral kyl group having 7 to 20 10 carbon atons. , .
caSpecy i ioakgrhRicyst piatedablyas ive fapiimg 2 configuration

tert-pentyl, tert-hexyl, or benzyl group, and npre .
oppref beabby that ep f - Bey FogRswRd FoF NBxRABICE S S TaCERfLnd

N- car banyl - a- net hyl cyst ei ne .
stereoselg%tively gyd%olyzing a racemic N-carbamyl-d-

| methylcysteine derivative represented by formula {1) by

treating with decarbamylase.

The present invention will now be described in detail.

In an N-carbamyl-a-methylcysteine derivative (1) used
in the present invention, Rl represents a substituted or
unsubstituted alkyl group having 1 to 20 carbon atoms, a
substituted or unsubstituted aralkyl group having 7 to 20
carbon atoms, or a substituted or unsubstituted aryl group
having 6 to 20 carbon atoms.

Examples of the alkyl group having 1 to 20 carbon atoms

include linear alkyl groups such as methyl, ethyl, and propyl

"groups;andbranchedalkylgroupssuchasisopropyl,isobutyl,

tert-butyl, neopentyl, and tert-pentyl groups. Examples of
the aralkyl group having 7 to 20 carbon atoms include benzyl,
p-methoxybenzyl, phenethyl, and naphthylmethyl groups.

Examples of the aryl group having 6 to 20 carbon atoms include
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derivative represented by fornmula (1) can be prepared

as 15 follows: Thioacetone is converted to hydantoin

by a Bucherer nethod, and the resultant product is

hydrol yzed to an a- nethyl cysteine derivative (Agr.

Biol. Chem, 1971, 35, 53-58, Bull. Korean Chem

Soc., 1988, 9, 231-235, and Tetrahedron Asymetry,
phehl97,2a291328820),1 Juksgspiently, the resultant 20

product is treated with potassium cyanate. For

exanphe, aaryaptireakl,ytaet ve lIéydaghamgd - @nd the aryl group

nmet hyl cystei ne derivative represented by fornmula (1)

‘mayCare aksoubbe ipuepat et asulp ot fiowsedA r doeamples of a

N- car banyl -a- nethyl cysteine derivative is treated
subwit it hydanto: hade {fibro 251 ekanple, hpganloi axge » alkanoyl,

derived from Pseudonpbnas putida |F012996) so as to
allksel ekt | wekyngyol iazed thek@X ¥ soRECUPFhe 2PEsdl f@degen atom.

N—carbanyl-a-nethgl-L-cysteine derivative is

sepafat e one £ hehD- 5a%8 I -SePRPERSTHYIThy P DPn these

derivative by, for exanple, cr¥stalli ation, Aprg%ggged
gr s produtf ngrafedcdnit drovpecdYtP At fvensuPstity

a- et hyl cystei ne derjvative ( hydr ol yzi
tenfdcaeﬁycaé¥Y%&%w|§/a%%PEvé o s "MALBK M or 2

N-carb | -a-met hyl cysteine derivativ | it
Su@ﬁﬁ%ﬁ%ﬁ%&l3§eP Q@%ﬁbﬁ%ﬁ%gs%ﬁﬁlég%dﬁgﬁéé %?M;JbaT to 20

ticall active.a-.nethyl cyst ei j [ ( 1,

ca i 260p ect PUETT Lol yoing 8 Bagent oLy ol Ebubrbuty

o5 BPect dr a Faceme '~
e R S Tk

o ASRRIDL A OE  mae ivle 01V ,

hydr glyszi g 291 B, car hamdm fc ani-8a ratinty Des+vathyecysteine
derivative represented by formula (1) can be prepared as
follows: Thioacetone is converted to hydantoin by a Bucherer
method, and the resultant product is hydrolyzed to an a-
methylcysteinederivative(Agr.Biol.Chem.,1971,35,53—58,
Bull. Korean Chem. Soc., 1988, 9, 231-235, and Tetrahedron
Asymmetry, 1997, 2913-2920). Subseguently, the resultant
product is treated with potassium cyanate.

For example, an optically active N-carbamyl-o-
methylcysteinederivativerepresentedknrformula(1J can also
be prepared as follows: A racemic N-carbamyl-oa-
methylcysteine derivative is treated with hydantoinase (for
example, hydantoinase derived from Pseudomonas putida
IF012996) so as to selectively cyclize the D-isomer. The
resultant N-carbamyl-oa-methyl-L-cysteine derivative is

separatéd from the D-5-methyl-5-thiomethylhydantoin
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A decar banyl ase derived fromany origin such as
animal s, plants, or mcroorgani sns can be used in the
present invention so |ong as the decarbanyl ase can
hydrol yze the 15 N-carbanyl - a- met hyl cyst ei ne
derivative (1) . In ternms off the ease of availability
or preparation, a decarbanyl ase derived from

de PTHEIHO0F 3B S8 oirS U Aferapl erfer dindusieiah.use. Any
m croorgani smcan be used as the source of the enzyme
so | angraselhe M Heldad i hasa tdeiaboki byt oba2ly active
produci ng the enzyne. Known exanples of such a .
-8 P gatkesMe drelivde: INer 0D) dgani sydrbélyerigiong recemic or
genus Achronobacter, Aerobacter, Aerononas, . .
optAgtabhgtart ime MW cakbgryds oty bbaeternBaeir it 1 ve (1)
Bl ast obacter, Bradyrhizobium Brevibacterium genus .
witComRimnas b aflyd\srmc berd amrabeagef o8 priwaagsiegetically
Pseudononas, Rhizobium Serratia, or Sporosarcin%, vel
actihi e le-anet diy sclyosed ie draparesEVExad nRY PageRpsSelectively
Application Publication Nos. 57-18793, 63-20520, and
hydraBY58nd and arsiahe st~ CA&RaM Hed Pat R LAYSH TR on
Publication No. 8 6-233690. Preferaply, an enzyne .
dexferd veuef dém Midribot g%%?%ﬁ?amﬂéiaoﬁfgi”ﬁjguonagn% Yscrived.
Agr obacteri um_ Bl ast obacter, Comanpnas, ., Pseu ‘havin
or REISZSYim BR %@CE§gﬁmﬁ%$%ﬁer%£8F§rggI%% %%EgﬁginéaVl J
derived.from Agrobacterium_ sp. ﬁ%ﬁ%l QFEﬁggﬁlg@QQE,b
thW%BﬁV&ﬁVsﬁiA 15 ' EERM OE& ),glcr}rd seudononas
1 KNKIO3A (F_RNI%E- g lﬁ— 08 aH$BddeErative.
hyi#%%%%?ﬁgnﬁ§h$ﬁﬁﬁ§r %% §mﬁ %’s fai A or a mitant

A decarbamylase derived from any origin such as
animals, plants, or microorganisms can be used in the present
invention so long as the decarbamylase can hydrolyze the
N-carbamyl-a-methylcysteine derivative (1). In terms of the
ease of availability or preparation, a decarbamylase derived
from microorganisms is preferable for industrial use.

Any microorganism can be used as the source of the
enzyme so long as the microorganism has the ability of
producing the enzyme. Known examples of such a microorganism
include microorganisms belonging to genus Achromobacter,
Rerobacter, Aeromonas, Agrobacterium, Alcaligenes,
Arthrobacter, Bacillus, Blastobacter, Bradyrhizobium,
Brevibacterium, genus Comamcnas, Flavobacterium, Moraxella,
Paracoccus, Pseudomonas, Rhizobium, Serratia, or
Sporosarcina, which are disclosed in Japanese Examined Patent

ApplicationPublicationNos.57—18793,63—20520,and1—48758,

and Japanese Unexamined Patent Application Publication No.
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10 strain having enhanced decarbanyl ase activity by
mut ageni zati on. Furthernore, the m croorgani sns nay be
transfornmed m croorgani sns prepared using a nethod
such as a gene reconbination so as to highly produce
t he decar banyl ase derived fgromthe above
m croorgani sns. 15 Agrobacterium sp. strain KNK712
¢ -2GHERM BP-1900), Rhi zobi um sp. strain KNK1415 ( FERM
BP-4419), and Pseudonobnas sp. strain KNKOO3A (FERM
BP- 328%)r hawel peean depesgideediont 1 hiedl Arermaticonadrganisms
Pat ent Organi sm Depositary in National Institute of
be IAMANEEdt bndustisi alg rStiancer and, Tédkro] dyycsé neeCopgmonas,
May 31, 1988, Septenber 22, 1993, and Decenber 1,
Pscl@ffmonsespeat iRtel 3ot nmecanhéecaboved accessi on
nunbers. The highly productive transforned )
ni cr dorgapirsfe tdaty, eff e eyneylprodacefgeBaPb BaRPRESS T 1 UM
can be prepared as described in, for exanple, PCT
sp PUBTK ¢4 dHERY B/H)ngMQ)snghzszqu@ea?Ban%Egs‘téﬂg%an FRM
cloned froma mcrobial strain having decargggﬁkgﬁgcan be

BP-c4191 t yora Pesssimigame pPasFE Wik EhE*H8pp

vector is then prepared, and an appropriate host
usgf croorgani smis transformed using the reconbinant

lasm.d. 9, The recqnbi nant technol o i i.S a
vel | o ¢ ROPREA Mg é%a¥P'%\L1§d? " rld’les%%/? %@ ?% % Jutant
exa e, .Mol ecular d onin 2nd LLi .Cal in

St@%ﬂﬁgbaﬁéﬁgfﬁﬁhipﬁ$%s§?c 6§ ﬁ%égcggFg%?¢¥§$%co?s
i n Mol ecul.ar. Bialo e R i.shj jat
mu%ﬁ%ev&Fg i (Hué%hé§%gggé qﬁg m &Pgoﬁg§§¥§ﬂ§iﬁ§y be

‘ersci'ence). npl es or suc

e EESLARIET SAREgRnkE EIsp bl koscotuseyir such =
a gene recombination so as to highly produce the decarbamylase
derived from the above microorganisms.

Agrobacterium sp. strain KNK712 (FERM BP~1900),
Rhizobium sp. strain KNK1415 (FERM BP-4419), and Pseudomonas
sp. strain KNKOO3A (FERM BP-3181) have been deposited with
International Patent Organism Depositary in National
Institute of Advanced Industrial Science and Technology since
May 31, 1988, September 22, 1993, and December 1, 1990,
respectively, under the above accession numbers.

The highly productive transformed microorganisms that

efficiently produce decarbamylase can be prepared as

described in, for example, PCT Publication No. W092/10579:

'A.decarbamylase gene is cloned from a microbial strain having

decarbamylase activity, a recombinant plasmid with an
appropriate vector is then prepared, and an appropriate host

microorganism is transformed using the recombinant plasmid.
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( FERM BP- 3184) |nclud|ng a decarbanylase gene derived
from Agrobacteriumsp. KNK712 (FERM BP-1900) and
Escherichia coli 10 JMLO9 (pPD304) (FERM BP-3183)
i ncludi ng a decarbanyl ase gene derived from
Pseudononas sp. KNKOO3A (FERM BP-3181), which are
descri bed in PCT publication No.W92/10579, and

The RELE gibclmaan&oﬂm EBLOL L1455 1 ERERY BR143G)own in the

decar banyl ase gene derived from

rel49 QP?E el UM S5 dINKYd @ i(HERMI-BEX 4900} , havl agudmrl§loning
i nproved thermal resistance through genetic

2ndRdiif:Cat i @b é?f‘lnd;ﬂ-lﬁ@b@ﬁ:‘l hedtbairra tRCEAY pribé Eeat 188 9) and
No. W)94/03613. Escherichia coli strain JMLO9 (pAD108)

curlZEM BR-8d84) s and Mecslcher i shi 8icdldgwst (GieegpEgblishing

(pPD304) (FERM BP-3183) have been deposited with
Asslddierinas | enal wPakeirrgant sambepositary 20 in

Nati onal Institute of Advanced Industrial Science q} hi

Techﬂabmgye3|@ﬁ&nﬁécenbeanifoxggdInhﬁE@PrgﬁéléﬁbEQat ighly

accessi on numbers. Escherichia coli strain F@%£%9 AD108
profuNBAS 83y arPERML 2BR- 4868):draESERER1IABHESTP LY (p

I nternational Patent Organi sm Dep S|tar% in Nat%%%g%rom
(FERNS BR-R1S O iadviarbisn 25 eevEPRT4Fa8E| 8RBE Ad

B gratTaBE O RO A dCEBRR ok S0006aR e Pt o aesa gy °°1t
e G o 6B W5 167 9bcap By Be 2a e o By e 9o
de%%?&q%%%%uﬁé?nfwéﬁé SRR R T E?‘%@??EEF%@?‘E%““

SORAR SRS QLTS P, WOSarAnes o pmsghisbnsa con
HBld%Jfgkfﬁg%ﬁﬁ ﬁéﬁ@%@959§@§? 1hatugangbe abthirpedylane gene
derived from Agrobacterium sp. KNK712 (FERM BP~1900) having an
improved thermal resistance through genetic modification, which
is described in PCT publication No. W094/03613.

Escherichia coli strain JM109 (pAD108) (FERM BP-3184)
andEscherichiacolistrainJMlO9(pPD3G4)(FENMBP—BIBB)have
been deposited with International Patent Organism Depositary
in National Institute of Advanced Industrial Science and
Technology since December i, 1990, under the above accession
numbers. Escherichia coli strain HB101l (pNT4553}) (FERM
BP-4368) has been deposited with International Patent
Organism Depositary in National Institute of Advanced
Industrial Science and Technology since July 22, 1993, under
the above accession number.

The decarbamylase can be produced by culturing the

above microorganisms or transformed microorganisms having
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nutrients of inorganic salts essential for the growh
of various mcroorgani sns. Furthernore, small anounts
of amino acids such as p-hydroxyphenyl gl yci ne and
phenyl gl yci ne; N carbanyl -a-am no aci ds such as
N- car banyl - net hi oni ne and 1 N-car banyl - phenyl al ani ne;
5-substi tuted hydantoi ns such as
decgk%gﬁgﬂégypggayh@ﬂynugﬂ@ afgm5iphenyloydantot nguiture is
pyrim-dine netabolites such as uracil, dihydrouracil
gen@d 1 (3-p £ dempHORI 1AMt Ca aCi dnidr east rdrch tretadl Lbons
such as Fee+, Fe3+ Be2+, Co2+ Al3+ Li+, M2+, Mt +,
AltanthGsival ¢, ptakteralllyudd addedespeas oromeshhancehehgurface
producti on of decarbanylase. The concentration of
of thesel sdihstanaes f@heemtwahicimgatheraplyductdopdes a carbon
decarbanylase in the nediumis selected from the
sourargesndf aOnltrogkd niwhocet heafetcan ikhsuahd 1650 (3P4
1% by weight for the other substances._20 The c
nutimicaras | 0f Lsogarerid | 52 bEEf 6EREd tad b FeipERg GReY bt ©
20C to 85C, preferably, 25C to 60C and ﬁL a(gH_gf éfamino
varieus it eF adny sus -t o FRr G FRe Ry 912 aerdtT Yh-dan
facilitate the growmh of mcrqorganisns. In th C
ackﬁ%s%%ﬁhiﬁ@eﬁﬁhﬁﬂr%ﬁﬂBﬁﬁPﬁi N/ ?N?ﬁﬂcggeﬁfi%&y?h%e’
above m croorgani sns, can_be. used. as the enzy it f
-G A RA AR LGSR L Nh e iodar BRI 356 oo B febd B g g Reline and
m c¢roor gani sm havi ng. the activity -
N"ﬁﬂ%%%@% dP ﬁﬂgiﬁ%a%?n?he%nfgéﬁgﬁﬁgﬁ%ﬁﬁhgéééﬂéfﬁ%gmxﬂlas
rocessed product  t 1Gr ' i ygdes,
SO GRangP e e st Pt Srgan b e by
py{ﬁIgé%&grﬁb@%ﬂé&%@égegu%hcﬁqmﬁﬁacfﬁl|§iﬂ¥dﬁﬁd§£@il, and

th acetone, and a disrupted product

B-ureide propionic acid; urea; and metal ions such as Felt,
Fe3+, Be?+, Co2*, Al3+, Li*, Mn2*, Mg?*, and Cs* are preferably
added so as to enhance the production of decarbamylase. The
concentration of these substances for enhancing the
production of decarbamylase in the medium is selected from
the ranges of 0.1 to 10 nM for the metal ions and 0.01 to 1%
by weight for the other substances.

The incubation is generally performed at a temperature
of 20°C to 85°C, preferably, 25°C to 60°C, and at a pH of 4
to 11, preferably, 5 to 9. Stirring for aeration can
facilitate the growth of microorganisms.

In the present invention, a decarbamylase produced by
the above microorganisms can be used as the enzyme itself.
Alternatively, the decarbamylase can be used as a
microorganism having the activity of the enzyme or a processed

product of the microorganism. Herein, the processed product
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of these mcrobial cells. 5 Furthernore, the enzyne,
the mcroorganism or the processed product thereof
can be used as an i mmobilized enzyne prepared by

i mobi i zing the enzyne itself or the mcrobial cells
by a known nethod. The immofj | i zati on can be perforned
by a nmethod that is well known to those skilled in the

of'@hé'mEQFE%&g%ﬁ%ﬁﬂﬁ%n&IQéééinféﬁgaxgﬁﬁabenb birodiengxtract,
p adsor

ysica _ ption, or enfrapnﬁnt nmet hod. The
or H%%ﬂé;ﬁ%%?ﬁrghtH¥5fﬁ%@%@Edeiw@ﬂﬂhdeatednmﬂdﬂﬂhial

the enz c reaction to be perfornmed in a severer

ce 11PN £sk aNgei ediSt nthee t €a6LT @nd samipropeed product
nore efficiently. Furthernore, an advantage such 15 as

of tite sleckeasepiin iprasucs i on cost due to the repetitive
use of the enzyne and the sinplification of the
pr oduglicom: Processt hearnadysie bet expedtedorfrnism, or the
enzymatic reaction of the present invention can be

prduasd of dad dyu ¢ he Hat ¢ ofiqeg peocssd. 2 Tha LeaeH lohl 74 Frzyme

perfornmed in an aqueous nmediumusing a racemc or .
prapiiedlby imobbyd iiger Bawyeneyvee hyt egstepie the microbial

derivative represented by forrmula (1) as a suhstrate
celimiéry Bhenpresentbost. t A& eabBRe b idecst bany| &eB.Porke* Forned
by S M Wi HeASEhaPgHeTdt GO T SOBSEr 819 O b, e 21
oA LS ) BEELer S i () L, SO
20 R F bbired OFo OB ZFRES 16 L1 of SLEbFY 20300 T4 506, ¢ the
oG 02 BB TRLAA AP G 12 2L A L SmbESEOEBBLYL OB to be
performed in a severer temperature range. Thus, the reaction
can proceed more efficiently. Furthermore, an advantage such
as the decrease in production cost due to the repetitive use
of the enzyme and the simplification of the production process
can also be expected.

The enzymatic reaction of the present invention can be
performed by the following process. The reaction is
performed in an aqueous medium using a racemic or optically
active N-carbamyl-a-methylcysteine derivative represented
by formula (1) as a substrate under the presence of the above
decarbaﬁylase. The reaction is performed in a dissolved or
suspended state with a charge ratio of the substrate of 0.1%
(w/v) to 90% (w/v), preferably, 1% (w/v) to 60% (w/v). The
reaction mixture is left to stand or stirred for a while, while

the reaction temperature is adequately controlled to be 10°C

to 80°C, preferably, 20°C to 60°C, and the pH is maintained
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conti nuously. The reaction can be perforned by a batch
process or a continuous process. Al so, the reaction of
the present invention can be performed using an
i mmobi lized 5 enzyne, a nmenbrane reactor, or the |iKke.
Exanpl es of the aqueous nedilim incl ude appropriate
sol vents such as water; a buffer; an aqueous nmedi um
at QORAi 4 ngr-thesg1and ; matgr - sphubkeperganic sohveat added
such as ethanol; and a two-layer systemincludi ng an
con®d4eauss 1R unhang car:tiGkborgani bespleveiiriddtbysa batch
difficult to dissolve in water, e.g., ethyl acetate,
prodddd @cel adentinlhvesep rohlearsof orid s oy pkehegapeiomnof the
- addition, an anti-oxidant, a surfactant, a coenzyne,
oreathia teRtahtdam heraddedoactordieny toimeedn TROWDLitHezed
racem c or optically active N-carbanyl-a- 15
enzyetdy| systrbmerderiamtioe, (o) ithchydibeyzed to convert
to a racemc or optically active a-nethyl cysteine :
der i Vatimpel §2)0f tAhen adve hy yRaE L BTy 8 Wie pfoeegRs 1ate
stereosel ectively, an optically active , o
s o lazaret hyl usis B8] e taari ¥ &4 Vet ¥ 2)FhAGUSP U DR A gontalning
active N-carbanyl -a-nethyl cystei ne derivative. (1) 2 ]
thqﬁ@i%@daacHﬁFF@ﬂ%ﬂ%%ﬁ#%pﬁBgﬁpé‘i§4ﬁ¥ﬁngfsPﬁ8 2 &nanol;
npound_ar e produced,frgn1the racem.c

anéi%a?%ﬁﬁﬁﬁyéﬁnﬁﬂﬁﬁ%st@F gd%ﬂﬁi%%t?ggefff.q%?%%wn%nd an
f th ilability, of, the d i Coelq

oT 1 € LY BB ST Y TS L FoRp el () oy £ water, 2.9
hydr ol 5 1h i d i tedr n-

A O S DA R R R L i T i

he %ﬁgycifg gg%i%#éﬁvm%nOgnt§1@§f33§VSt§iB%ﬂ?ﬂdﬁéﬁﬁyea

nterns of the ease of the substrate

.coéﬂffﬁﬁ?tgwﬁ dmore. pi ekgnhably s ddeqr aeedr@ iGonposingdeed.

Thus, the racemic or optically active N-carbamyl-o-
methylcysteine derivative (1) is hydrolyzed to convert to a
racemic or optically active a-methylcysteine derivative (2).
When the enzymatic reaction proceeds sterecselectively, an
optically active a-methylcysteine derivative (2) and an
optically‘active‘Nucarbamyl—a—methylcysteine derivative (1)
having a configuration opposite to that of the compound are
produced from the racemic N-carbamyl-o-methylcysteine
derivative (1).

In terms of the availability of the enzyme and reaction
efficiency, preferably, the L-compound (1) is hydrelyzed or
the racemic compound (1) is treated so as to hydrolyze the
L-isomer selectively, thereby producing the L-isomer of
o-methylcysteine derivative (2). In terms of the ease of the

substrate preparation, more preferably, the racemic compound
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13 (1) is treated so as to hydrolyze the L-isoner

sel ectively. Wien a stereoselective hydrolysis is

performed, the enzyne derived from Agrobacterium sp.

KNK712 ( FERM BP-1900), Rhi zobi um sp. KNK1415 ( FERM

BP-4419), or Pseudononas spj35 KNKOO3A (FERM BP-3181)

is preferable as the L-isonmer- selective
UqugﬁQQ%gééﬁesoaQQ'%Qe§§d9b§&QQ{Q§ﬁ!imﬁéwm@r selectively.

processed product thereof can be preferably used. In

addi {iQn, pssdesesibed-ahane nfaapshernreds performed, the
m cr oorgani sns such as Escherichia coli JMLO9

enARADLS) i «EERM BR-23184% a c 8 rEseheni.chiva7dal i FERMMSP-1900) ,
(‘pPD304) (FERM BP-3183), and Escherichia coli HB101

Rh (AN 458 3) p( FERV 1BP-# 368 RMwWEiRcH 41 ) , nodi Pred csmnasa s oSp -

pr oduce tﬁe decar banyl ase derived fromthe above
KNHO 30 gaRMS IR~ 18 ) pi scesedt: ainbacesothehd ~isomer-

transformed m croorgani sns can al so be used
selp et brabblycafmniib bact enidaltloed ¢ smpErESERSM IcHia ©F 2

coli HB10l1l (pNT4553) (FERM BP-4368) or a processed
prorosset bherdeuft | shepeefpreierublrrefFRaPlysAT2Ht 1D

racemc or optiqalk¥ active a nethyl cysteine , ch
addfer ivat iae de3c rdied RO aVRoe Fr@ Iovt GPRFE A GF O & STS S

N- car banyl - a- met hyl cyst ei ne deriyvative &1#icﬁﬂﬁ£ 20
as gepahatéghdrid WHJ@OQy @AM $EREMatEor ﬁ]bd

such as extraction, concentrafion ystallizatio or
ES%%@Bﬁﬁhléhﬁﬁﬁ%%dBM%%ﬁyQBquP )c6ﬁﬁgﬁa§%o 15 theggg

The separatiqn aqf ur%%' tion ge e dgeadily: on are
ES?)%?FE)FE%& Woltlhé{B %fl(g hé%pgr%cegggR 5> he%sc?le’dbi‘fl%y

f_the racem ¢ or_optica i 'f?%@Xﬁ&¥§%§Hn%rom the
mo‘%’ef?‘?@t??eafﬁoi%r%g &r %égvgié)%a]\&g)ﬁ% about
above microorganisms, or a processed product of the
transformed microorganisms can also be used preferably. The
bacterial cells of Escherichia coli HB101 (pNT4553} (FERM
BP-4368) or a processed product thereof is more preferable.

The resultant racemic or optically active o-
methylcysteine derivative (2) and the racemic or optically
active N-carbamyl-o-methylcysteine derivative (1) can be
separated and purified by a normal separation method such as
extraction, concentration, crystallization, or column
chromatography or by a combination of these. The separation
and purification can be more readily performed by the
following process.
The solubility of the racemic or optically active

oa-methylcysteine derivative (2) in water is very low at about

the neutral pH range, whereas the racemic or optically active

N-carbamyl-o-methylcysteine derivative (1) has a relatively
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the neutral pH range, whereas the racemc or optically

active N carbanyl-a-nethylcysteine derivative (1) has

arelatively 14 high solubility in water.

Accordingly, the pH of the reaction mxture is

adjusted to be about neutraj4 after the conpletion of

the enzymatic reaction. As a result, the racem c or
higRPLlea }in@gt“{ H- OBt hyheyst-giing 1der ikvat buef 2hei sebction

crystallized and 1s readily separated fromthe racemnc
mixgqu_eoats! gakhi ragd inve ¥ caramd «ee el hyt cystehaecompletion

erivative (1) by filtration. In this case, the pHis
of RIS eablyaditortletimie preferabbylth tthd. racemic or

Regarding the resultant filtrate containing the 10
optHaGEMm ¢ HEt Opki aakdetlagicyeteine derivative (2) is

N- car banyl - a- nret hyl cystei ne derivative (1), the )
cryisaceniTzod apti dal Ineattiyesparated from the racemic Or

car banyl - a-met hyl cysteine derivative (1) is . , 1
optaryest by ldctedr dy - eat dafyilmg e prl oF Sthé ne ferare Enee (1)
the crystals can be readily separated by filt% tiaon. 10
by AitHoughiem. acTd bbé¢ fersels & P s> hoPTBAPEACIYArT y© -7
~ limted, exanples of the acid include acetic acid,
mons twiefacrblysul® 4i¢ cBacid, and hydrochloric acid. In
terns of the cost and easy hang#' hydr ochl or i
. . . T, 1 th
aci dReg aHBEF abhy G888 Tt p hggﬁF€¥§%ﬂﬁ@l?%ﬁ9he ©
range of 1 to 5, in antic§tar, 2 10,4 becays teine
racsitbdsPieP L RGRL 20 PEEHYEd cé?“ﬂvgg%%ogn%%y gﬁéﬁﬂia?
cyclization., Furthernore, the ca h 19" QU iQfe tihe
derrﬂe‘é%’?%‘éﬁt?lépti {15258 e OF SO 1Y
N car bamvl - TeLdWL cushel ne derinatd ve f B diydwesmveded by
Ca%ﬁ%%¥_é?l?e%Fgﬁ§? %Eéﬁhgnzyﬁe ﬁbding g%carbanyl _
acﬁgifyﬁké't%@?&ﬁpxaﬁnt88“f¥ﬂﬂﬁé@&téMﬁ anRetdw) £iys1 €l Ban be
readily separated by filtration. Although an acid used for
this is not particularly limited, examples of the acid include
scetic acid, nitric acid, sulfuric acid, and hydrochloric
acid. In terms of the cost and easy handling, hydrochloeric
acid is preferably used. The pH is preferably in the range
of 1 to 5, in particular, 2 to 4 because an excessively low
pH produces hydantoin by chemical cyclization.
Furthermore, the carbamyl group of the resultant
optically active N-carbamyl-a-methylcysteine derivative (1)
is removed chemically or using an enzyme having decarbamyl
activity, whereby an optically active o-methylcysteine

derivative (2) having a configuration opposite to that of the

above a-methylcysteine derivative can be readily derived.

nest Mcde for Carrying Out the Invention
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25 derivative (2) having a configuration opposite to

that of the above a-nethylcysteine derivative can be

readily derived. Best Mdde for Carrying Qut the

I nvention 15 The present invention will now be

descri bed nore specificallyjsmth reference to

Exanpl es. However, the present invention is not

limied to these Exanples, 5:(RERRRENGE BXAMLE Y more

Process tor ‘producing racemc nmethyl 5 tert b

| -'aoff%h  lpyd | achepehbafpWd h aisiévegenthe

Spe%éﬁ%g%n, ékaﬁ%?ggﬁggiéaengu?%%nbe sodiun1hydrgxide
oreed WnRodctent -ihutydeer captan <Ol di od) Ewane lrnisced

at 0C, and the mxture was stirred for 10 10 m nutes.

Subsequently, chloroacetone (0.79 nL) was added. The

tenperature was increased to roomtenperature and the

react remrrse@er Erred = an Zhetess Fhirs p Tolaile

m xture was pale yellow and was separated to two

I~

Higabe b+ =i 1 i i Ik 1O LLG

reactor and sodi um cyani de (588 15 ng) , ammoni um

hydr ageacaebarate (i2:1772 g)it ragen30awl%edqueors WEs aqueous

ammonia (3.1 nL) were added to provide a honpgeneous
solsoiuthn onf s Blibseduent Py idenéedt Enpbrardrle MasP RRYIEESEHPTan

to 55C to 60C. The reaction nmixture was heated qu qf
(1.st3 mrled Weore nhoaf and0 ” GasaPRehNEoBLEF WS (ES Stirrec ok

10 Concentrated hydrochloric acid was 20 aﬂgde$O thea ~dded.
méagtioon niSHRTRISENLHF FRECPASREE IR Ustelf &) 728

Thq (Y TRPRBSLII VIR, BUF CPRE LA S WbPELE T TheaTd the
red R bReneE e e B R b ipson misture
was pale yellow and was separated to two phases. A Dimroth
condenser was provided to the reactor and sodium cyanide (588
mg), ammonium hydrogencarbonate (2.77 g), and 30 wt% agqueocus
ammonia (3.1 mL) were added to provide a homogeneous solution.
Subsequently, the temperature was increased to 55°C £o 60°C.
The reaction mixture was heated and stirred for 6 hour and
was then cooled to 0°C. Concentrated hydrochloric acid was
added to the reaction mixture so that the pH was adjusted to
7.0 to 7.6. The resultant white crystals (1.84 g} were

filtered (yield 84.8%). The crystals were confirmed to be

the target compound by H-NMR analysis.

(REFERENCE EXAMPLE 2) Process for producing racemic

N-carbamyl-S-tert-butyl-g-methylcysteine

Racemic S5-methyl-5-thiomethylhydantoin (4.77 gy was

dissolved in a 10 wt$% agqueous solution of scdium hydroxide
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Ncarbanyl- -t r -b yl-a-mh Icv t ine Racemc

5- net hyl - 5-t hi onet hyl hydantoin (4.77 g) was dissol ved
in a 10 wmt % aqueous sol ution of sodi um hydroxi de 16
(75 g) and the m xture was refluxed for 72 hours. The
reaction mxture was left {® cool to roomtenperature
and a part of the reaction m xture was then sanpl ed.

T matd 900t r o AS8MEriuxed for 72 hours. The reaction
(758§Fearrr?(§but y{a- fé- m‘fz:t hyl cystei%}é was confirmed by an 5

mix@dNAlyShSsUskre RicoRfger fios mepse kieawiad cthiosvsngr apbyrt of
(HPLC) The pH was adjusted to 8 with concentrated

thydrocht gni migeido ands t heefl Xtuie eas thiea heatedite of
70C. A solution dissolved potassiumcyanate (2.07 Q)

raddhndi st it ked -wateri {d-tnath yhay stodete  de epwiosd igverd gy an
period of 20 mnutes. After the dropw se 10 additi on,

andlhes T €actiron hiigkt ve e Foasastde Ledufict cBrhpartegraphy (HPLC) .
Subsequently, a part of the reaction m xture was ) ,

Thes pphed and usirad yzed by tHPIcon Stnesabfduhryegeced oric acid
am no acid was detected, a solution dissolved

ancohassiumucyranaset (an e ayed i @i’ id1 ed Swdidr: dimgetved

was further added dropw se over a_period of
potrd et en.cydnatet (k- Uf spwi Bl bl L16H, W he %ﬁ[gf“ignwas added

4 qBYXL B QOWEG 15O T1 00 cB] 200 OB T Bpet At Ure. End AT L=
el 1R AL S0 L0, 3 e SOOI BLOY I 9 A e
sulgh SCaP v eaSELREERerP b LR NSNS fhorge oo
on P RO AL AT M Ve L oo,
TR AEHE L ST ot TR 1o
water (20 mL) was further added dropwise over a period of 20
minutes. After the dropwise addition, the reaction mixture
was further stirred for 1 hour. The reactionmixture was left
to cool to room temperature, and the pH was adjusted to 2 with
concentrated hydrochloric acid. The precipitated solid was
recovered by filtering. The resultant solid was washed with
water and dried. Subseguently, the solid was confirmed to
be the target compound by 1H-NMR analysis (3.38 g, yvield 66%) .
Analytical coﬁditions for HPLC;
Column: COSMOSIL 5C18-ARII (4.6 mm in diameter x 250 mm, from
Nzcalai Tesque, Inc.), Mobile phase: 10 mM phosphoeric
acid"potassium.dihydrogenphosphate buffer (pH
2.0)/acetonitrile = 97/3, Column temperature: 40°C,

Measurement wavelength: 210 nm, Flow rate: 1.0 mL/min.
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25 aci d- pot assi um di hydr ogenphosphate buffer (pH
2.0)/acetonitrile = 97/3, Columm tenperature: 40C

Measur enment wavel ength: 210 nm Flow rate: 1.0 nL/mn.

17 (EXAMPLE 1) Production of s tert butyl a nmethyl T

cts in using bacteria of gepus Agr ChaQt Rri uM

Agr obacteri um sp. KNK712 (FERM BP-1900) was i nocul ated
'na gg@&%&&: (“HPB@UE%QJHJOKQ@l¥Q§EL%ﬂ%@Mld%m@thvl ~L-

meat 109, yeast extract 5 g, glycerin 5 g,
cvé% aﬁé'&?&ﬂ'h¥%&9§£ﬂR§O§PhQE%u% Guo 1H 1896 HAY um

drogenpnOSpnate 5 g, and water 1 L, pH 6.5 before

ster 4&5@3:}_ hﬂtspy\’ail\ﬁ%’)elri | (imzsrdy BIPnl@GCE}StMaIﬂJﬂ)Epculated
and t sol ution was |ncubated wi th shaking at 30C

in BoéuiéuB%%édliEﬁeA culd wie bpetlyplbudne ids gi, nocud et ektract
ina culture mediumB (100 nlL) (glycerin 25 g,
10 C&fycrpéss% Gt NERASTS eyff r gllycdrgn Pot@sspolmssium
hydrogenphosphate 5 g, disodium hydrogenphosphate 5
dﬁ@gea@)m@ppfm@rﬁatge Hépbahydr atvel roggnphaaghaéses 9, and
| oride tetrahydrate 0.01 g, and water 1 L, pH 6.5
wa&é&oIeLstpM|ﬁlzabeﬁnrethaﬁﬂmﬁ;%a@ithlzédatnwés sterilized
Sakaguchi 15 flask. Urea (0.2 g) and

in Nk ciag anylb &, pahyldtbey slednyl 0y o @ lr(leuéaé)eq F'i"d’ct}?zvesl‘}éaklng
sterilized by filtration were further added lated

at S& W@ forr. 2Eheoysbut | BRewWaY L CREFHREEF hnil %Hﬂ%héﬂ&%df’a&%cu ate
33C for 36 hours. Bacterial_ cells harvest se 5

in cereul tugenge oien el § @it tuf 8 4Y & SHridt t‘?es‘(ji% 5Hy° g7

ded . .
voRPD i Y ﬁy:FB%%%aiﬁwedwvérsﬁﬁal@égouﬁl?%anF% oo
Y REEERPEN R B ST T 50 HeR Ry Py eF By (RS 1 @
ma&%%g@%&dga %(gé’:tcﬁg"‘c%oc Sak%‘;’!i:‘f‘é'tgno 06 1CYSteRT e £P. 2 Ll—,) pH 6.5

before sterilization) that was sterilized in a Sakaguchi

flask. Urea {0.24g) andN—carbamyl~D—p—hydroxyphenylglydine
(0.2 g) that were sterilized by filtration were further added
to the solution. The solution was incubated with shaking at
33°C for 36 hours. Bacterial cells harvested by centrifuging
the resultant culture broth (16.5 mL) were suspended in a 0.2
M N—2~hydroxyethylpiperazine—N'—2-ethanesulfonic acid

(HEPES) /sodium hydroxide buffer (pH 6.5, 1.5 mL). Racemic
N~carbamy1—S—tert—butyl—d—methylcysteine (75 mg) and a 75%
aqueous solution of cysteamine (0.2 pL)} were added to the
suspension. Furthermore, the pH was adjusted to 6.5 with a
10 N agueous solution of sodium hydroxide. The suspension
was stirred in a nitrogen atmosphere at 40°C for 25 hours.
During the stirring, the pH was kept at about 6.5 by adding

6 N hydrochloric acid. After the reaction was completed, the
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suspensi on. Furthernore, the pH was adjusted to 6.5
with a 25 10 N aqueous sol uti on of sodi um hydroxi de.
The suspension was stirred in a nitrogen atnosphere
at 40C for 25 hours. During the stirring, the pH was
kept at about 6.5 by addingig 6 N hydrochloric acid.
After the reaction was conpleted, the 18 product was
pro%ﬂ%&y by, HPLCe gABGONBHING, t ontbBertesyl tth the results,
-tert-butyl-a-nethylcystei ne was produced in a
S - GOV S PN LAk A yale yEE: OPh @ndaanpepldueald putidycohversion
33. 7 oee. The resultant
ratdd 8 t1-OW ¥ bnd AR P icyst eiurel tvae fcdBf Tkred t @hzereheltant
L 5 isonmer by conparing the retention tinme by HPLC
S - tanral-isi Sy of o—-hbe hgreduct e ivh & hwilsatcaof £ brspecimedpe the L-
synt hesi zed separately. Analytical conditions for )
1 sohiRC {yreasupenent ahecomieestonn tdmeo)y dhPmanalysis of
COSMOSI L 5C18-ARII (4.6 mmin diameter x 250 mm from
thel@riNabatmivwTesqueat | nE. 3, SMBBEPEpRATEhaPl pRA Separately.
phosphori c aci d/ potassi um di hydrogenphosphate buffer .
Ana(pHt 1 D) tasdishiond 1%oe BFRC Galamitt eRpRraldr &OHberston
Measur enent wavel ength: 210 nm Flow rate: 1.0 nl/mn.
ratAmal ytical conditions for HPLC (measurenment of optical

ity 15 of S-tert-butyl-a-nethyl tei ;
co 500 CHIRIS T 5060 (AR i BFahe) &F <RETB fd S rBhy £°7
Sum ka_ Cheni cal_ Anal ysi . s. S [ Lt d, ), i o
NacamA  BRBEBGS S8t ot aP I QEpROr T 1 40 P hoRt T &
=.85/15, . Col t L :
2o (RT GRSEA 2] W OG0 P Swe S ATBe L) ey
5. EMVELE 2) Bnoductd ph OF oSl te Dby kaduiRt:nylo te,

" Measurement wavelength: 210 nm, Flow rate: 1.0 mL/min.

Analytical conditions for HPLC (measurement of optical purity
of §-tert-butyl-a-methylcysteine};

Column: SUMICHIRAL OA-5000 (4.6 mm in diameter x 150 mm, from
Sumika Chemical Analysis Service, Ltd.}, Mobile phase: 2 mM
agqueous solution of copper sulfate/acetonitrile = 85/15,
Column temperature: 23°C, Measurement wavelength: 254 nm,

Flow rate: 1.5 mL/min.

(EXAMPLE 2) Production of S—tert-butvl-o-methyl-L-

cyvsteine using bacteria of genus Rhizobium

Bacterial cells harvested by centrifuging a culture
broth (36 mL) of Rhizobium sp. KNK1415 (FERM BP-4419)
incubated by the same method as that in Example 1 were
suspended in a 0.2 M HEPES/sodium hydroxide buffer (pH 6.5,

1.5 mL). Racemic N—carbamyl—s—tert—butyl—a—methylcysteine
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n using bacteria of genus Rhizobium Bacterial cells
harvested by centrifuging a culture 25 broth (36 nlL)
of Rhi zobi um sp. KNK1415 ( FERM BP-4419) incubated by
the sane nethod as that in Exanple 1 were suspended
in a 0.2 MHEPES/ sodi um hyd{®xi de buffer (pH 6.5, 1.5
m.). Racem c N-carbanyl-S-tert-butyl-a-nethyl cysteine
(75113%(5;)%@)75%”9 A clRlb AQUEAUSHS QUERR RfmTyst @R &) were
- (072 L) were added to the suspension. -Furthernore,
aadkhe tRH mas adiyshed ot 0 Gbrthé hnard) Nraquedusas adjusted
sol ution of sodi um hydroxi de. The suspension was
to BLErEedni & B N bragen atswsphese af ADCiforhpdebxide. The
hours. During the stirring, the pH was kept at about ,
sushemn s Dyn agsl ngt 6r Nelly droehhdrtire gt catii sphetrkeat 40°C for
reacti on was conpleted, the product was anal yzed as
25 heukeanplimriing Adter st hgrtiog,héhreeplll wes kept at about 6.5
S-tert-butyl-a-nmethyl-L-cysteine was produced in a
by cahiiersi 6nNr ayidecsth o B andisn opditel the paprty OF Was
2.4%e. (EXAMPLE 3) Production of -
con@lered but k- anmstdgt - ¥2scpaedivife dist gl BaBrémPd ofl -
genus 2aeudomnas Pseudonpbnas sp. KNKOO3A (FE@& fei
AcREQE] ) tpashensesditey A5t PRt aPRGEV G e ¥m &~ FEF teine
m.) (tryptone 16 g, yeast extract 1 , =sodi u .
wascH%RFEecs 0 andRIeFSIoP, 5% P b%$o§e5° dnd"an optical
sterilizatiogn) that was sterilized in a test tube, and
Pulidey bl Gt fF6f%as i ncubated with shaking at 45C for 27
hours. The «culture solution (1 nL) was inoculated in
a culture nedium 20 D (100 nL) (glycerin 10 g, yeast
extr Oz, P i um _ di hydeo eq3mBtGyy] —T,—
3%&%%% I 9&%%%&‘&90%_5%‘9?, 9enrhasphat eq.3ma thy

di sodi U genphosphate
cysteine using bacteria of genus Pseudomonas

Pseudomonas sp. KNKOO3A (FERM BP-3181) was incoculated
in a culture medium C (10 mL) (tryptone 16 g, yeast extract
10 g, sodium chloride 5 g, and water 1 L, pH 7 before
sterilization) that was sterilized in a test tube, and the
solution was incubated with shaking at 45°C for 27 hours. The
culture solution (1 ml) was inoculated in a culture medium
D (100 mL) (glycerin 10 g, yeast extract 0.03 g, potassium
dihydrogenphosphate 3.5 g, disodium hydrogenphosphate 3.5 g,
magnesium phosphate heptahydrate 0.5 g, manganese chloride
tetrahydrate 0.02 g, ferrous sulfate heptahydrate 0.01 g,
calcium carbonate 1 g, and water 1 L, pH 7 before
sterilization) that was sterilized in a Sakaguchi flask.
Glucose (0.5 g) that was separately sterilized and N-
carbamyl-D-alanine (0.2 g) that was separate;y sterilized by

filtration were further added to the solution. The solution
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magnesi um phosphat e heptahydrate 0.5 g, nmanganese
chloride tetrahydrate 0.02 g, ferrous sulfate
hept ahydrate 0.01 g, calciumcarbonate 1 g, and water
1L, pH7 before 25 sterilization) that was sterilized
in a Sakaguchi flask. Quc¥se (0.5 g) that was
separately sterilized and N carbanyl -D al ani ne (0.2
wasg )l nichatatwad wephar aheky nst erti KisZ€d foyr 61 |htoatfon Repderial
further added to the solution. The solution 20 was
ce lilrc blzatvers wed Ho s hakithgi41945Q fudre &k Hobksntpaet Epirgl broth
cells harvested by centrifuging the resultant culture
{ 30pnbi hve (SemMp arded duspehdelf FRPBESEsof MHEPES/ SO UL fer
hydr oxi de buffer (pH 6.5, 1.5 nlL). Racemc
(PENFecat bahyP - BLY er t Rmapia - eeERgleysts et 7B Ry &nd
a 75% aqueous solution of cysteam ne (0.2 h vere .
me thgdey e tRE USpdHBl A Bur PRe bR %héog St ©

djusted to 6.5 with a 10 N | ution .of
eyl hybPos 4L) TH SuR0BRGI B v STRFPER ST o

it t h t 40C f 20 h o [ t
2495502 FREPIS 0.8 050120, PEUEsy U et B ifhecus
hy.d, hl ori id.. Af h ' . tad . rad i
oo YL 0L Ty LSLAAN ESRCLLOD SR SOTBLE A e i

a ntioc%g]%e%r gﬁiﬁlots%he%é erf - byl w4 eIy Ly Y St @RS MBS he
produted rn"a "¢ I

onversion ratio of 4.2% and an optica

A4 Ay, ofnll fRe, LEXAVRER ) &1 9duGt e iofg Sster
° %%ﬁﬁy -a-netﬁﬁ-t:sc%g?e' nuging ;ransfo?npd F ﬁ%ri hi
hyd&c1ffot i EBL QL ( PNIASD8) L hESeBardiGiim w@ki coBpllted, the
(pNT4553) (FERM BP-4368) including a decarbanyl ase
prdfne: deskvaealinoAgEobagt @kiawpisP. 1. According to the
results, S-tert-butyl-a-methyl-L-cysteine was produced in a

conversion ratio of 4.2% and an optical purity of 1l.7%ee.

(EXAMPLE 4) Production of S-tert-butyl-a-methyl-T.—

cyvsteine using transformed Escherichia coli HBI101 (pNT4553)

Escherichia coli HB101 (pNT4553) (FERM BP-4368)}
including a decarbamylase gene derived from Agrobacterium sp.
KNK712 (FERM BP-1900) having an improved thermal resistance
through genetic modification was inoculated in the culture
medium C (10 nmL) (tryptone 16 g, yeast extract 10 g, sodium
chloride 5 g, and water 1 L, pE 7 before sterilization) that
was sterilized in a test tube. Ampicillin sodium {1 mg) that
was separately sterilized by filtration was further added to
the sQlution, and the solution was incubated with shaking atl
37°C for 12 hours. The culture broth (3.5 mL) was inoculated

in the culture medium € (350 mL) that was sterilized in a
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20 KNK712 (FERM BP-1900) having an inproved thernal

resi stance through genetic nodification was

inoculated in the culture nediumC (10 nlL) (tryptone

16 g, yeast extract 10 g, sodium chloride 5 g, and

water 1 L, pH 7 before ster2lization) that was

sterilized in a test tube. Ampicillin sodium (1 ng)
sax:Ralc2d pBssgeparabalos Stefisodedunby 34 Intgat toat was s

further added to the solution, and the sol ution was
sepancithat st £ hl shaki bg ai 1t3Z€ifcor wh2 HourtheThRelded to the

culture broth (3.5 nL) was inoculated in the culture .
solnadiatm C (1B350soll)ittikat wes Steuvbbhieed Wit Plaking at 37°C

Sakaguchi flask. Anpicillin sodium (35 ng) that was
forsépahatielsy. sterdtiézealbyellbtharventwdsbiueehér iddded g the

to the solution. The solution was incubated with
resstakimy aul8nce froro@dd hdubsnlBastears siugrended in a 0.2 M

harvested by centrifuging the 5 resultant culture

P &

HEMfDt3043u8 AYAsestidsuspehasd OF £ 000 M SHEPRS/ sS@TRAC
hydr oxi de buffer (pH 6.5, 1.5 HE%. Racem 4 75%

N-qq e bahy B~ SO tR by YT ¢alREPmA CY3t 8 e ??é fg ang & '°°
75% aqueous sol ution of cystean 2. L r

aq‘-ﬁ?&%esoé%ﬁé’ﬁ’si .GﬁﬁFFﬁ@?{H@re, ‘tr{e&gh Wﬁéeg%ﬁcﬁdset%gg@g the

susgrfisRPle. THE CUUPENSS ont a8 ol FPr 84T07 5 hi 17 ogien "+ E7 2

nos heré at .4QC for 20 . i he Ll L

10 e ERPTAS Rogt oo BnBat SBoa R St otk Y Fherubbension
hydr ochl qri. ci d. I i.on e I .

wa g e R B S h bR Acebr atng Tt e, noUTS

Duffﬁ%léﬁ %%i%ﬂfﬂ&[k%ﬂélp@fﬂgghMEF%'stb@dﬁt\Mﬁﬁ by adding
produced Tn"a” conversion ratio of 4.2%and an optica

6 NPHGHEY cOf1 olds TR q . Al BPrer the reaction was completed, the
N-Car banyl - S-tert-butyl -a-net hyl cystei ne was produced
product was analyzed by HPLC. According to the results,
S-tert-butyl-a-methyl-L~-cysteine was produced in a
conversion ratio of 4.2% and an optical purity of 1l.7%ee.
Also, N-carbamyl-S-tert-butyl-a-methylcysteine was produced
in a conversion ratio of 61.8% and an optical purity of 6.1%ee.
The resultant N—carbamyl—S"tert—butyl-a-methylcysteine was
confirmed to be the D-isomer by comparing the retention time
by HPLC analysis of the product with that of a specimen
synthesized separately.
Analytical conditions for HPLC (measurement of optical purity
of N-carbamyl-S-tert-butyl-a-methylcysteine);
Column: CHIRALPAK AS (4.6 mm in diameter X 250 mm, from Daicel
Chemical Industries, Ltd.), Mobile phase:

hexane/isopropanol/trifluorocacetic acid = 85/15/0.1, Colunn

temperature:30°C,Measurementwavelength:2101ﬂm Flow rate:
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in a conversion ratio of 61.8 % and an optical purity
of 6. 1 %e. The resultant
N-carbanyl - S-tert-butyl -a-nethyl cysteine was 20
confirmed to be the D-isoner by conparing the
retention time by HPLC anal¥sis of the product with
that of a specinen synthesized separately. Analytica
0.aoiditions for HPLC (neasurenent of optical purity of
N- car banyl - S-tert-butyl - (x-nmethyl cysteine); 25 Col um:
CHI RALPAK AS (4.6 mmin dianeter x 250 nm from Dai cel
Chem cal Industrles Ltd. ) Nbblle phase

A EEGVALESS) Productlon
L- c st ei ne u5|n %

d ar F&sfie asen 52 EseRdr it cPYTHB2G1 (§ 5%?‘@%@ N Was

BP-4368) was _.cul tured accoggl%% to the.c Iture ngihod

of S—tef -butyl a- neth I-

h%n PCT

culotéyewbél&c.orﬁdf@g tubFPEafi ) %@Q?@s |
S

pubﬁ{e? 1881 8 mé?gﬁgg ¥§§tn§whkaff“% SR CERE

hamiLEEAN © BN AP IR shhis SIEEESn e epared by

dl%ﬁﬁ#%%ghl%Hggqug?gég§§é3wa$%sam - £Xgha g%cl%ﬁéqprocess

was an i miobi1ization support

fo Zyﬁggg tﬁmﬁmﬁ85¥ﬂgz%gl@ﬂéyhéodégégw%é&“hn PCT

her nore, a crossl i nkKi Nng process was
pu}:p_l_e:[éQEH%gi M’bt hy @by apaldehyde &ﬁloﬁaeQ{&P@ﬁgeabe:Ln Duclite

i mobi |'i zed decar banyl ase. Subsequently,
A—%E%ﬁﬂghuﬁhgygﬁOi(rhﬂﬁbbimflfz%"cl(dﬂ" Sfpodth why anded to the
enzyme solution to adsorb the enzyme. Furthermcre, a
crosslinking process was performed with glutaraldehyde to
prepare an immobilized decarbamylase. Subsequently, a 0.2
M HEPES/sodium hydroxide buffer (pH 6.5, 1.5 mL) and a 75%
aqueous solution of cysteamine (0.2 uL) were added to racemic
N-carbamyl-S-tert-butyl-o-methylcysteine (75 mg).
Furthermore, the pH was adjusted to 6.5 with a 10 N agueous
solution of sodium hydroxide. The above immobilized
decarbamylase (75 mg by wet weight) was added to the solution,
and the solution was stirred in a nitrogen atmosphere at 40°C
for 27 hours. During the stirring, the pH was kept at about
6.5 by adding 6 N hydrochloric acid. After the reaction was
completed, the product was analyzed by the same methods as
those in Examples 1 and 4. According to the results, S-

tert-butyl-a-methyl-L-cysteine was produced in a conversion

ratio of 64.6% and an optical purity of 29.1%ee. Also,
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aqueous sol ution of cysteamne (0.2 L) were added to
racem c N-carbanyl-S-tert-butyl-a-nmethylcysteine (75
ng). Furthernore, the pH was adjusted to 6.5 with a 10
N aqueous 20 solution of sodium hydroxi de. The above
I mmobi | i zed decarbanyl ase 235 ng by wet weight) was
added to the solution, and the solution was stirred

N-ddr i i rogen ratmspher @-aé tA9C - f-aty e havrsas Purddigeced in
the stirring, the pH was kept at about 6.5 by adding

a cbnNdhroeHoris axizd., 44 terd bheopedetd opumst ®f 21. 1%ee.
conpl eted, the product was anal yzed by the sane
net hods as those in Exanples 1 and 4. According to
the results, S- tert-butyl-a-methyl-L-cysteine was
produycedhMILE €pnPensuaiiarateod 8 5% HE e
optical purity of 29.1%e. Al

so,;23;

; - AM pp hshigipdedh et s Db g s £81.0
produced in a conversion ratio of 35.4 0 and, an
opti Galcturiay ofl2s. hagpes s {EXARPLESE)L 1Py bddieRPof gplture
S-tert--butyl-a-methvl-L- 5 cysteine_using_transforned
brtih (60hid)colf Heipariphia sofyi HatPériBNTd1y (FLRM
harvested by centrifuging a culture br?fh g60 nL% gf 4
BPEk3hRr | @il BUESH PHETA SHNTASSE) O BRI Bp- ARy P e ¢ Were
. cultured, by the same net hod that in Exanple 4 we
suRRPERACHT A & TRARGOLLUS ToFt PBrObf COpteli e (10 ML)
). 1 rbanyl -S-tert-huytyl -a-ne l.-L-cC
N~ G RER by S Evbet EG0 ey Gaty SaSed of Thet OF)
suspepsi on.  F ernore, _t ' jU
oot ER 3916 Mt I oRatt Sl B8 Fhhytr o e e
L.Qn tir | - Wt t.g r
ruSHRBERSLSs N3G B W A Tindett RPN SRR R IR e
soKeP ot 0 200E 1 Bm RyRY03dHNT WM JeSskhYEbE was stirred in

a nitrogen atmosphere at 40°C for 25 hours. During the
stirring, the pH was kept at about 6.5 by adding 2 wt3% sulfuric
acid. After the reaction was completed, the product was
analyzed by the same method as that in Example 4. Accozrding
tothe.result,S—tert—butyl—a—methyl—L—cysteinevﬁnsproduced

in a conversion ratio of 98.7%.

Industrial Applicability

As described above, according to the present invention,
an optically active a-methylcysteine derivative, which is
useful as an intermediate of medicines and the like, can be
produced from an inexpensive and readily available material

by a process that is convenient and industrially'practicable.

Depositary institution of organism specimens
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acid. After the reaction was conpleted, the product
was analyzed by the sane nethod as that in Exanple 4.
According to the result,
S-tert-butyl-a-nmethyl-L-cysteine was produced in a
conversion ratio of 98.7% 20 Industrial Applicability
As descri bed above, according to the present
i nvenhiool laswiopd i sathy iact irvel &t aet hyl oyistiigeganism or
derivative, which is wuseful as an internedi ate of
orgamedisi regse @ime hbhedkske i beah ive 5 i beldcedstromtapn of the
i nexpensi ve and readily available material by a
invemndciess- t hat is convenient and industrially
practicable. Depositary institution of organism
specNamss of4 deTines Fot Fow R ASLALIBh rélatBRafeonal Patent
m croor gani sm or organi sm speci nmens descrjbed in
Orgg@atisim e Hesdtrgti o RADY heNafA@dl o S Nahigtgf of Advanced
deposjtary institution: International Patent 5
& %@ﬁ@&‘-‘te‘araﬁ? | BB DON&GiYonal I nstitute of
Advanced Industrial _Scienc d Technol.ogy, Address:. . -
Cent FARTE S S 15%?Jﬁﬁﬁéa§6m , "er]sﬂﬂub-gr-lgﬁ‘is?uw bat & ‘ﬁs erpts
305-8566 Ja ( ccession nunber: | POD FERM BP-1900
10315 ‘Pt 6581 g@&i?%?élﬁaRﬁ§ 31, 1988 (2) Accession

nber,:, | P F .BP- i1t kRQ: :
Cont Skler 2BCCTaNY O g iaEEt S0 SRRk B31300 )
BP-3181 Dapg.Qf denpsiiinginfecembersd, 193@

{2) Accession number: IPCD FERM BP-4419

In

Date of depositing: September 22, 1993
(3) Accession number: IPOD FERM BP-3181
Date of depositing: December 1, 1990
{(4) Accession number: IPOD FERM BP-4368
Date of depositing: July 22, 1893
(5} Accession number: IPOD FERM BP-3184
Date of depositing: December 1, 19950
(6) Accession number:.IPOD FERM BP-3183

Date of depositing: December 1, 1990
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15 (4) Accession nunber: |POD FERM BP-4368 Date of
depositing: July 22, 1993 (5) Accession nunber: |PCD
FERM BP- 3184 Dat e of depositing: Decenber 1, 1990 (6)
Accessi on nunber: | POD FERM BP-3183 20 Date of
depositing: Decenber 1, 1998525 CLAIMS 1. A process
for producing a racemc or optically active
a- met hyl cyst ei ne deri vat iQTeAEM& esent ed by general
formula 5 (2) : SRR OH H2N (2) 0 (wherein R1
represents a substituted or unsubstituted al kyl group
having 1 to 20 carbon atons, a substituted or .
1ynsabsgtriddged 2o al kybdgeaugy haviawgpri¢ oo20oghibealy active
atons, or 10 a substituted or unsubstituted aryl %roup
o-mhaviphcfste i@ carhiont atensypradem prdcessyedbaprilsitpgnala
a step of hydrolyzing a racemc or optically active
(2)N- car banyl - a- net hyl cystei ne derivative represented by
general fornmula (1): 0 SRI H2N NH OH (1) 0 15
(wherein R1 is as defined %lf{qve) by treating with

HolN H oi (2)

(wherein Rl represents a substituted or unsubstituted alkyl
group having 1 te 20 carbon atoms, a substituted or

unsubstituted aralkyl group having 7 to 20 carbon atoms, oOr
a substituted or unsubstituted aryl group having 6 to 20 carbon
atoms), the process comprising a step of hydrolyzing a racemic
or optically active N-carbamyl-o-methylcysteine derivative

represented by general formula (1):

0 SR!

M o1

HoN NH (1)
0

(wherein R} is as defined above) by treating with
decarbamylase.

2. The process according to claim 1, wherein the N-
carbamyl-oa-methylcysteine derivative (1) and the ﬁesultant
a-methylcysteine derivative (2) are optically active.

3. The process according to claim 1 or 2, wherein the

N-carbamyl-c-methylcysteine derivative (1) and the resultant
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decar banyl ase. 2. The process according to claiml1,
wherein the N carbanyl - a-net hyl cystei ne derivative
(1) and the resultant a-nethylcysteine derivative (2)
are optically active. 20 3. The process according to
claim1 or 2, wherein the Rbcarbanyl-a-nethyl cysteine
derivative (1) and the resultant 26 a-nethyl cysteine
o-merhyatiyeeel2)e aterivasbwer §2)4.ax% procesyefor
produci ng an optically active a- nethyl cysteine
ider v ativee g epf esepredusyl myeneraprtdicnll &y (23T SRR %OH
2 H2N O 5 (wherein Rl represents a substituted or ‘
metdnsbbetedreddar kypt igeouprraviend ol by onesrporrmula (2):
atons, a'substituted or unsubstituted aral kyl group
having 7 to 20 carbon ato jor a substituted or
unsubstituted aryl gro tng 6 to 20 carbon atons)
and an optically actyve N-carbanyl -a-nethyl cysteine 10
derivative having a figuati on oppogshte to that of
the conpound, t proc conpri sing G2 tep of
st ereosel ecti vel hydrojlyzing a racemc
N- car banyl - a- net hyl cysteppne derivative represented by
general fornmula (1): 0 S H2N~NH OH (1) 0 15
(wherein R is as defined above) by treating with

(wherein R! represents a substituted or unsubstituted alkyl
group having 1 to 20 carbon atoms, a substituted or
unsubstituted aralkyl group having 7 to 20 carbon atoms, or
a substituted or unsubstituted aryl group having 6 to 20 carbon
atoms) and an optically active N-carbamyl-a-methylcysteine
derivative having a configuration opposite to that of the
compound, the process comprising a step of stereoselectively
hydrolyzing a racemic N-carbamyl-a-methylcysteine

derivative represented by general formula (1):

0 SR*

L oH

N CNH (1)
0

(wherein R! is as defined above) by treating with
decarbamylase.

5. The process according to claim 4, wherein the resultant
a-methylcysteine derivative (2) 1s an L-isomer.

6. The process according to any one of claims 1 to 5, wherein
the decarbamylase is derived from microorganisms belonging

to genus Agrobacterium, Rhizobium, or Pseudomonas.
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decar banyl ase. 5. The process according to claim4,
wherein the resultant a-nethylcysteine derivative (2)
is an L-isoner. 6. The process according to any one of
claims 1 to 5 wherein 20 the decarbanylase is
deri ved from m croorgani sns2bel ongi ng to genus
Agr obacteri um Rhi zobium or Pseudononas. 27 7 . The
7pr oTtessp accesdi aged pdany voexrof otlead frx la tros 3, toter gherein
t he decar banyl ase is derived from Agrobacterium sp.
t heKNKAd2r b  RERNE BP4 59 0@)r, 1 Ridl z bbb mmAgpo ikl Bupf FERM KNK712
BP-4419), or Pseudonobnas sp. KNKOO3A (FERM BP-3181
(FERIMB.BHh£9 PP ocedd igcdorh ngpt o KL Ofe OFEBMaPRs 4t k% » oF
5, wherein the decarbanylase is derived from
Psemgkheriieni arcoKNKIBIR (IBRY45$3)3 (FERMV BP- 4368). 9.
The process according . to any one of clains 1 to 8 ",
Bwhel&ienP T PRE SGe2af BARFELECI AN VISEE PR TR Forint B> affierein
i mobi | i zed_enzyne. 10, 10., The process according to
they P GREPSRYSREFTE 51 457 bY SRhdrah THICH 7 AcbuBst Tt P 101
or ubst it ut t jary alkyl group having 4 to 15
(pﬁ§ﬂ%€i)aggh§& %%_égéébrocess accordi ng to any one of
clains 1. to 9, wher_ _.ein is. a tert- r Qup -
SABSTRACT OR3P o 68 e S bARY ALY 5 ARt Rk Lr ) B o7 Ln
theogiggz%qslb% Al é)atsl &gg!jyquctt é’%o@hﬂgﬁfwﬁ GYHH I zed enzyme.
derlvatlvéf Whi ¢t 18- useful” as an internmedi ate o?

l%qdi?ngbfg@egQeakb%%dfﬂ&niénany one of claims 1 to 9,

wherein R! is a substituted or unsubstituted tertiary alkyl

group having 4 to 15 carbon atoms.

11. The process according to any one of claims 1 to 9, wher

ein Rl is a tert-butyl group.
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i nexpensive and readily available material is

provi ded. The present invention relates to a process

for producing a racemc or optically active

a-met hyl cysteine derivative including a step of

hydrol yzing a racenmic or op28cally active

N- car banyl - a- net hyl cystei ne derivative by treating

with decarbanyl ase, and ZBPFBEEds for producing an

optically active a-nethyl cysteine derivative and an

optically active N carbanyl -a-nethyl cysteine

derivative having a configuration opposite to that of

t he Boppourds ficlrudpny ea istrepl pfand eredser stpildel producing

hydrol yzing a racem c N carbanyl -a-nmethyl cysteine .
an darived iV bytireatd e Whvhcyddeakbangeasgative, which is
useful as an intermediate of medicines and the like, from an
inexpensive and readily available material is provided.

The present invention relates to a process for

producing a racemic or optically active o-methylcysteine
derivative including a step of hydrolyzing a racemic or
optically active N-carbamyl-o-methylcysteine derivative by
treating with decarbamylase, and a process for producing an
optically active a-methyicysteine derivative and an optically
active N-carbamyl-o-methylcysteine derivative having a
configuration opposite to that of the compound including a
step of stereoselectively hydrolyzing a racemic N-

carbamyl-a-methylcysteine derivative by treating with

decarbamylase.



