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medi @B rfe'sroowusm F'i'ds,'{s“ Wét?ésfspwu@ er'lo XniThe rﬂ%mqwawewdm PRISE r at eﬁF by

|on temperature
zge[ fet?lr 1' @Uﬁ ,?e enta gg at entnévﬁli_la lrjl(izs(;cll;%a%nge resi nar ﬁﬁ;@rﬂnssg atl?gor e
fro aptlino aci p c h
That i Szah&s%@h(bstuiﬁ@h daﬁt%ﬁns Wt@ﬁu@ﬁﬁaﬁﬁﬁw @erﬁlfe@ﬁ&ﬂh:dr&&l@aﬂfsh? [Fof iRstahed Whbr® @
Pr 0C &0 3hé 6dupriCRRtiveRyElophabRiREDVRLrbSinG/iBh By Igh@in6 D-I-Cdbdmdynetiiisnirganer al 50
f or mul a>-fHcdrbdaoviphinviatzninaghdrestibrahidursisatijusted topH®i te8 ansltiscenbiedigd to bemtri ral

f or mul &r "F"F‘fontt‘b"efnﬁte 'a%rluplsmaeﬁr 'a'HWhm ysichanged sybstrateapd “feH%ﬂ‘TerQf‘rtWP 't'\‘BS
cul tur r lg tq@g 5 pltate the desired product. When the duct is
rm

f& \{é:lamne tPe prod ylsol ({ i t |

60 The "“ﬂ@fl”- ??s& ol

hydant Qbm&cﬁéﬁe .‘é&‘ﬁ ert ﬁecﬂ?cﬁ&@.@fcn ei?dﬁﬁﬁ‘y*e'ré%mvhtﬁ a§& FJu@Id. dl&m\ BnéﬂaVI ng
1to 12acila1rhbematatsm nequaﬁzesu{u&bhd‘ewﬁd UB 8 kdaEiced brebdute t6 rHaGVet theldesRedidrddakt. gr oup
and subschb:dhetbthsabdnylbrogcssuphe predeotdiereation 20-N-g@haradybaramian addslpyddutdd by heoup, a
sul f % mag¢ lysigmay biusthar converted mtwwmm agﬁw;s'ecaamn'amtm agmwp by the

acyl e‘ﬂ%’l'ﬂgrﬁ??c ‘Efﬂ‘“'aan i ndolyl . | 6o



65 group, a carboxyl group and an alkoxycarbonyl group.
65 4 GB 2 042 531 B . S
4 Exanpl es of the 5- substltuted hydant0|n in which a hydrogen at om av—=¢h
5vposgt|on of "hydantoin is substituted by an al kyl group, a substltuted ‘g
al kyl™ group, an aralkyl group or a substituted aral kyl gr

5- et hyl hydant oi n, 5- et hyl hydant oi n, 5- n- propylhydant0|n

5-i sopropyl hy8 H%%‘ 5- ANBLSHIGYISA B, - 5-R-OH-COON Y| ) hydant oin,

5-i sobut yl hydal h 5-(2- nethylthloethyl)hyd ntoin, .

5- (hydr oxynet hy yﬂﬁnt0|n 5- ., 5 sulfhydr! Vﬁethylhydant0|n o

5- netgexynethylhydant0|n 5-(2-hydroxyet hyl ) h ﬁant0|n 5-(1- - 5 5
hydr oxyet hyl ) hydant oi n,. - 5- benzyl hydant-oi n, y hydroxybenzyl)hydant0|n

5-(3,4 , whetdimy id nodefiberabgte) hydant oi n, 5- ( 3- am nopr opyl ) hydant oi n,

5- (2- CyaMls ay.lagadedirtode the p@se(ntMvenmn. Protaminglapitis@ia he asivantageously prepared by -

5- (3- cy® “??E %I?H%&‘Fﬂdév#m%ﬁ ﬁhwnzregfprmﬂaﬁlambg@cy apiityred broth, cells, -
ub 1ty

.5 i nd@i Fszyﬁm; frob B).C }ff of hydrolyzmg the - 10
ins 8o as fo:subst e '
S (2 el gﬁw S hggmh: B
o- Pddhidinihg metal i bhO{oQFB% BdMdyl-Elardin a&s en removing -
tri fI uomum.bhykdwdam&mm-c&uﬁm -@smiadadidde 5- substi tuted hydant oi n: | n: vvm ch
a hydisog&re dataranmlylatidnamdy-bp ettirte byreadtingnthel BN- qarhamov! osanthstackislww:lngusacnqbine nyd
group o agueoysiediym u'n@da idjey ¢n_ oo Yy thewsee@ matihﬂﬂmsr[{fmm is

hyd 8"3 “5"‘ ﬂ ‘ cﬁrb eﬁprbamoyfatlon réactionis
5 (2- 0 _°\a/ oLaramt:zus
% iﬂér@%ﬁwi r:gg .‘ﬁ;ﬂ ool ?VJ ng?fh fastropg

'éé@ féntt

0 p«hﬂé})ébl).lh)é da’)tl’b‘f ﬁltr&;s acid buth bd ddtaih!hﬁhhﬁt@w ;)oméﬁﬁﬁ 'hiﬂ'itélwhlch forms nltrous acld inthe
i

|

20

omqnhlesyyﬂel)nmy thandactian with @dacid m@kemhahqde)dnyniaamm i$jnce this decarbamoylation
$ gengratiamolarge a |Qes|q Mﬂtlgm of | mt@u@cld is added

or
2- .
4

I t FHOB rrhedlugl \zh ?@W%E catalyst, i.e. a strong : _
3. %%E ft |on§§ ac)grgg %‘%III g\ .from 0° to 40°C., and 25
3- ,Eé ggg jgﬁ%,%m %Z‘ p eny- hz’;gafg %T'%jc uf?"ﬁponﬂs‘m :

i chl or onhﬁmsbb&ys@amamanmcéo.(gan.élnsﬂaloﬁ@hgxbewmay&c}ahy&a%%,ﬂbamr Aeromonas,

3, 5- AlttedHacteoBdtiing Biekipakzeniro,Flayotiaeteriuin, Psed@orisbinky, S4rciny pidSayatiahpv@ant oi n,

2 :ﬁ deaﬁrhgmvbk YpAstiyityla mdmrbawvlasor(th wlehf@xbnphwwc)daymmlmd bv 30
2, h % dant oi n,

3,

‘1‘?5? ; :"' d| et hox phenyl

! flac‘.fi% E% dﬁn “@g}ﬂb sl %qé%; _
t(1fTe¥4"atn gén : séens

al’§5(]F0 3086 -P@e’hdbmdiaﬁ $itrehaerRh 1AMy Dd?%h\‘&l FL*O {09, Serratia marcescens IFO3054and 35

2- hymm&mhwscpmmyl ) hydant oi n, 5- 14 25

berdeoirbantoy e aﬂn prepiredd HP(WMOI n, 5-(

(

(:3-

d

(

dr oxy - Breawenaymeqysten

y Héﬁ'fqb‘f‘tﬂd ina |IC|UI medium, and soli d su ace culture may
( E%gﬂ (f ourges }?t gicmampn&qm :fasslmllate and

d

dr oxi§T “3“3“2 gﬁ; g;%
4- hys
Se b | th di It 40
y ro?y|p f%' mcr rga |smsare ncu c?.b I,aél.i_ltlt‘ge.l:"'neoIUI'I‘I

- (3, 5-¢k. N&EJ&H&\O\A pﬁ@l&@@ﬁuﬂ?ﬁ'ﬂlyda ?ﬁ IG/'dexvp @/l)ljl@@ﬁ‘etuh &Her&ill R&dch @idccume -
5 substlatb décadbainpyidtioh enzpmess Thessuiade htyatiamlofisiah thduberd in thia eulttied rbagifuerds plepteli froel | S

or 30 tqflﬁéﬁ@doé’@wvelahh an aqueous nedi umto nmake the hydantoi nase act
dat al4pt | Ehaop "b‘ﬁc‘t' raturergf 20° tofi§°Co i RH A 10 1 NP B8 9Epvth 9f pnicseckgamiseet R d

hy dant of g efiof i j{%ﬁ""% ?&1% L sLn?% Q0 Doty 24 4@ s /qu wei'ght .
When caén%mme e o msaeﬁsarisaﬁid%ﬁsq jz ge i&i’ﬁfﬂo ey i et of ns
in an aﬁmuﬁad@ﬂﬁﬁnrﬂﬁie & $Uich ailﬂ:@hﬂ"ﬁﬁﬁéllb Qﬁdﬂﬁai@‘d%lﬁsﬁcﬁ amﬁdﬂ&ﬁéeﬂﬁ |IalEr H 7
t 0 10so0 etraqpbhdutiare ddivé dgentatented talls arn als@uiseblods atshercd I mictabidLerfzgrnenn thef the 350

5- subst decarbampylayj @rahrtpelrtlndanthe'@emtrea@apeﬂam hedéwamsm'caeatmgntpghq@ﬂw kabl

e

I ncregs Eﬁ&ﬂu éa%uﬁ aJ rF)!at‘?:H s't@ﬁ bréfen% “(: {o‘be
accel er'as‘eeéicﬁm pe& drn&&leﬁ 6Hathg loh th8 Snzy EV?;th SsthanSR&S; hridiigus #5 el S an
racem Zetm 20Mto@6°Ct he substrate proceed sinultaneously, there is no necessi ty

f or usi nghetigptation ¢f¢herPsa-ahing fpids Produdsed PY thelc'@dﬂch enryoitisdeqarbampdation ey bon

(
(
Cc
(

f
5-
5
5
5-
di
5-
5-
S-(
5-
5-
hy
5
h
4
5-
h

subst ra!fsé icted By knqun mfth°€ﬁs“ﬂt?sE°’f°6'?‘ ’H' a‘?’ ‘EDF’t"m"éEi'eﬁ' ﬁﬂ #tAheap, be
enpl he @:ﬁ §15§ %ﬁ%{l y)- m[cqﬂéeD Ig A eor | e acl |a:§%Ct ! On '
SyStemrd ok A Fe? ans&d.ao?-anpguﬁ tmsamfeqm i ate

time a ddRtthiratioh 3t Hagtrakigfioh treatment to give the desired D- a-ammo acld as a preclpltate Also, in case of
a relatively hydrophilic D-a-amino acid such as D-thienylglycine, D-serine or D-alanine, the desired product is
g5 obtained by making the product absorb onto an ion-exchange resin, eluting the adsorbed product with 65



such as ammoni a, caustic soda, caustic potash and sodi um carbonate to'the
reac n systemto maintain it at the optimumpH. The hydrol ysis reaction

is ¢ d out at a tenperature suitabl e to the hydantoi nase of the -
enpl 45 mcroo\rPganl sm and usually at a temperature of [err] to 85Cg4 o/
The Peadti GR2033 1 \Firi es depending on the 45 activity of the-enployed

m croorgani Smand the reaction tenperature. Usual nmet hods such as pH
adj ust P(IBHIPN&W%P@HIWF‘“Q\M@W@B‘?"‘F%M@XE'H‘& resin ar e usap

i sol ati °FP % E‘B "f 'ég':gg:a 'ds
c aci
s H i Wi cs
EB' faﬂﬁﬂorﬂn &95&@5&@ Btaindd¥rom tﬂ@ﬁﬂﬂﬁ'@duc
bahﬁyltﬁérﬁhé Mﬁislﬂy 1y ciienfidandeicarbdnhdyRtidar INtHR addomuNiging h @itydbil gmym:e
D N— calhh\mmyé deedrbantuylatien athdty, théprédeht in@ntzarayirpideayerladvantageous Mecqsefact!w on
i Xt ur ereperatizjofi@-tiahiromcigéd. 5.t 0 6. and I s subj ect: ed to cent r| f ation”

filtrat |T6ﬁp'13€9"F'EYPBV@ i ﬁg’iﬁlpﬁ‘glf"éa’WﬂE ‘t edjan %‘?‘g gﬂ Ig ﬁ?"é‘t‘? an
11801 e reinten dj ust el? t
Cel L B e W DT e TR TSUETE 8] ust ol (o

rel ati edypidy dr oph| I | ¢ 1ike D Ncar barmyl serl ne and D- N- car barmyl al ani ne,
t he pr oowiEroorganisie sheual i Tamoi \adre preGausly\cultune dnbouiltooehansyats cadining 0. LaviTe nt
The ps@ﬂﬁd:me&vlﬁﬂbeﬂwlﬁwa f38°Ci fn 4thh€Sreact| on_m xture throu h an

- i on- exchdli E'W'B‘S‘F'ned“ﬁﬁﬂf ﬂ@ﬁo@{slgl{l %Eﬂb %(hs ﬁgﬁ ere fwere
sol vent°3§"$ a ksa,,d oo o %s °n"§ E i ZEd

and co i frocéd teu{e%mﬁvee.ﬁe& n @4 ik B EHRATUCT -
Acco cp,g,,; fo$§4:m vﬂ{hgﬁﬁﬁ,g of the present Inventi on ~B-N-car bam)y 20
. -a- am nwmaydiﬁtomaﬁdumdoﬂabe dbkbﬁme&aa'byaintured bmmaln)astsem;ollbds further -

conver t efbui milliitet ofia auitinad brarthiveis talign aiib end dolisweye colléctad abiSC.o eantrifugation b 6,609
f 0| | owi rmgl fqg é_@pmgqqs The 9htgined cells were dispersed into.4 ml. of an aqueous substrate solution -

5-(4-hy o pww?tom as a substrate in a.0.06M NaHCOQ3-Na,COj3 buffer
en carrle ut at 37°C. for 30 minutes, and was stopped by adding 2 25
R_ CHE Eg l E.? fﬁ srg lcﬁigl% % té the reaction mixture. To the reaction mixture was
err ] dded 1 ml of al10 % ous solutlon of p-dlmethylamﬁdobérbzaIdehyde in a concentrated hydrochloric
5 wher Qbuatd:aevaoﬁﬁ:ode i ned above. That is to say, :accoerding to the present
| nvent i Ofhe cileredeveioned liquid was centrifuges at@ienanp-aygfenifaniputeste mdceﬁ $ardfb¢ ect i ng t he
5-sulss tneriueeéd‘- mvldfrhse«d@mhneﬂ)g'm@rwe fesviting: saPT'Mti Hayidwps colesimegrically 530

cul tur '5“" ! m%be B hetShdnt e &1 ﬁesieigy%me{omce"sof
mcroor “3 @%y‘ .Q&‘ZM& {rhRutesidr rAnIMPSitiet Ut d
hydant Qi ygg,u p,oﬁlg yy(m %ﬁerﬂ)d‘ﬂnﬁﬁl‘ efefeddto & @MPGO. aci ds, which
have been cultured in a culture medi um cont ai ni ng et abol i tes of pyrlnldlne
bases or their analogs as inducers, and if necessary, further containing
nmetal ions, to.produce D-N-carbannyl-a am no ‘aci ds, and then renDV|ng
carbanoylrgroup from the D-N-car banoyl - a-ami no aC|ds 15 The

decar banoyl ati'on may be attained by reacting the D-N-carbannyl-a-anyno_
acids with nitrous acid in 15 an aqueous nedi um under an acidic conditi on.
Wth respect to .the optlcal activity at that tine,:D-formis nalntalned
and, therefore, D-a -amino acids can. be. obtai ned. ThIS chemi cal
decarbannylatlon reaction is preferably carried out by reacting

" D-N-carbamyl -a-ani-no-acid with an approxi mately eqU|nDIar ni trous aC|d in
an. aqueous medium e.g. in water or a water-acetic acid m xed solvent, in
the presence of a strong 20 mineral aci d such as hydrochlorlc acid or - '
sul furic acid of ‘at least.0.4N. It is convenient to enploy a - 20 .

wat er - sol ubl e salt of .nitrous acid such as sodiumnitrite or- pota55|um
nitrite which forms nitrous acid in the reaction systen1by the reaction
with an acid present in the reaction medi.um. Since this decarbanoylatlon'
acconpani es generati‘on of ‘| arge quantities of heat - and gas, an aqueous.,
solution of "nitrous acid i's added gradually to.the reaction -mediumin- ‘whi ch’
a D-N-carbamoyl -a-anino acid and a catalyst, i.e. a. strong 25 mineral -acid,
are present, with agitation. The reactlon tenperature is usually selected
from[err] to [ert], and - 25

i



| oss of nitrous acid due to. vaporization and to prevent a side reac
has al so been found that m croorgani sns bel ongi ng- to bacteria' such
ge\ﬂera7Aerobact er, Aerononas, Arthrobacter, Bacillus, Brevibact _erum .
Fl avobacterium Pseudomnas, Sarcina and Serratia have a 30GB2042531B - . 7
decar banoyl ati on acti vi ty and t he decar banoyl.ation of the

D- N-car banoyl - a- am no acr ds can be attained by 30.an .enzynme system deri ved
fromthe mcroor gani sms. Typr cal ~exanpl es of 't he- ‘5t rai-n -havi ng a-relatively
hi gh dec _?rbarmyl ation activity anong these T cr oor gani sms_ar e Aer obact er

cl oacaeX AM 1221, Arthrobacter si np/ ex ATCC 6946, Bacill us macroi des. ATCC
12905, Bacillus al vei |FO 3343, Brevi bacterium anmmoni a.genes I FO 12071, :
Fl avobact erium fl avescens 35:- I FO 3086, .Pseudononas .put ref aci ens | AM 1002,
Sarcina lutea I FO 1099, Serratia marcescens |FO 3054 and - 35 Aeronobnas
gdr ophila I FO 3820: These: enzyge system show ng the decarbanoyl ation .
activity can be prepared by cul Buring nmicroorgan- isns'in a usual -manner.
The culture is usually conductg@ in a liquid medium and solid surface -
culture may al so be conduct ed. ’&n general, - carbon and nitrogen sources that
m cr oor gani sns can assi mEate &r&d 40 inorganic salt nutrients essential for
" the growth of the mcroorganrs&r@are included:in-the culture medium It 40
is preferable to further gdd ta'«t he .,gulturewrreg,r um a snall amount of ;
D-fornms. of N carbanoyl - a-gm n& Bci ds; —e.g. N cearbanoyl - phenyl gl yci ne and
N-car bam)yl (4- hydroxypheﬁyl)gl ycine in order to induce and accunu- |ate
decar banoyl ation enzynes. gThe concentration of such inducers in the cul ture
mediumis selected from0g05 %&o 1.0 %by weight. 45 The culture is
carried out at a terrperatu:rre %fc,[err] to [err] at pH 4to 11, and the growth
of m croorgani sns 45 mi:] be 3aGcel erated by aeration and agrtatron In the .
enzymat.i ¢ decar banoyl at i df,r tlge{'_’t hus cul tured nicroorgani smare enployed as
a source of an enzyne in ghe fgo m of- a cultured broth, cells and treateéed.
cells. It is of course pogsiblgeSto use the cells in the form of intact
cells, and dried cells syugh a&&yopRidi z%d Zel®Bs, and treated cell's such as
crushed cells, cellular %) extract and surface active agent-treated cells
are al so usabl e as a sourte of microbial enzynme in the 50 .
decar banoyl ati on. In rg gul @ars the use of treated cells obtai ned by

ul trasoni c treat ment gﬁ t§1g cB%s is preferred in order to increase the
efficiency of t he decg b&Byl at:‘ien so as to raise the reaction rate and the
product- yi el d. The ul tragoni Cttsgat.cre.nt oPf felds is conducted in a .
phosphate buffer soluti off of JBbUL ‘bl"f 8-at =a I®w tenperature, and ther eby a
suspensi on of cells having a hi gh decarbannylatron activity can be

obtai ned. 55 The enzymatic decarbanoyl ation is carried out in an aqueous
medi-umat pH 6 to 11, preferadly pH 7 to 9. 55 The reaction tenperature
vari es dependi ng on the enzyr@ systemof a strain used, and is usually .
selected fromf[err] to [err]. w%he i sol ation of the D-a-amino acids produced
by the chem cal or enzymati cgjgcar banoyl ati on may: be- conduct ed. by known

met hods such as ‘concentrati o Zneutd @ i Zat fonZand i on-exchange resin -

treat nent of the 60 resulting reaction m xture. For instance, incase of a
rel ativel y.hydrophobic D a-amino acid such as 60 Dphenyl glycine, = ", '
D-{ 4- hydr oxyphenyl ) -gl yci ne, .D-1eucine or D phenyl al ani ne, insoluble
materials are.renoved fromthe react chnol’-B gt,yre under an aci di c.or al kal i ne
condi'tion and the mixture is then ngEJ t288 o concentration or.
neutralization treatment toogl ve tiEgd r% Gﬁé}a amino acid as a .
precipitate. Also, in casepf a rel?ail r%ﬁ% rophilic D-a-am no acid such
as D-thienylglycine, D serinhe or fie desired product is 85

obt ai ned by nmaking the product absorb onto an ion-exchange resin, eluting

t he adsorbed product with 65 @B 2 042 531 B anmonia |iquor, and
neutralizing and concentrating the eluate. Since D N carbanoyl --a-an no

aci ds can be readily obtained from 5-substituted hydantoins in high yields

'.r'l

t he reaction at a low tenmperature is preferred in order to'deerease




accu ed in high concentra- tions in a culture medi umcontaining a

net a e of pyrimdine bases or its analog, and if necessary, further 5
_contaal Whg}, h and al so,- since D-a-amno acids can be readily
obt ai'ned fr % Rus produced 5 D-N-car banoyl - a-ami no _acids by the
chem cal decarbanoyl ation .or the reaction using a m crobi aI enzyne havi ng
t he de&sappiedy| at i on actl V|t the present invention can provide a very

advant Q’ il yd °B'F’r"?ﬂ‘°“l3°'é!“°d‘r?ﬂ?f(§'aa'éf"d5‘“““!%’"(‘JPEsent
i nvent i i@i% g 2 § af fﬂéﬂa&%f& LAS LY IEE ISR 0d e
fol I oyviofiga fﬁﬁia arld'l wn |P?Jbﬁaetm by E%S
ot her Wipfaedsi 500 kg HEske ébieaﬁi’-&erlhi&i@ :Qs nmtdsl ihuswvas&h

| nvent Inﬁﬂocaﬁninsﬁmre\liomslb eultited ak inedlldtedl intb ﬂ?ellqtﬁd]ﬁedimpeachfﬂaildhhd it emtuream
Exanpl &3°¢. fv24 houss witindheking. shown in Table 1 were previously cultured on

boui | | onfhg gﬂantgmaqﬁagtwgb?ftﬂéﬁtms @eq_eapg ejfiturpd broth was measured in the same manner as

DL- 509 d’z A F gg“%a SUPIRteo4 hours. 10

15 A Ill'hﬁ:'(gr c'ft.?la %%mﬁﬁ?‘a’ Srein CHPG ees et 5‘?3% P 06 of meat extract, 0.5

% of peptone, 0.5 % of yeast extractTABQE 2% of NaCl and 0.2 % of an |nducer

shown in Table 1 was prepared, and 100 m . portions thereof were separately

pl acesl in 500 m . siédantgindse agivity (amdleeHPG/Aminutasilerathli zed at [err]. foms 15

m nut edetai¥alt above each i croorgani sm previt@ifsty cul tured was i nocul at ed

into t KUt ure ne umjslbr;evesaeh f!«\%ﬁrobac{%pd thﬁ’croggcteg'yjk'tur ed at zr for

by u?'@the hydant oi nase deri ved from mi croor gani sms whi ch has been ,

24 hours with shaki

hydagg oi nase activity 021‘3 the obt amm%‘sgach cu,( r1@310broth was fh'zo

follows: Four mlliliters of a cultured broth was taken out, and ceIIs vvere
col | ectMnglatiq err], by centrifugation at 6,000 r.p.m for 10 m nutes. The
obt ai ndPrrRM)s were Wi'spersed intB%4 m . of &f# aqueous substr#le sol ution
cont ai {PHE%E8 v of -5-(4- hydroxyphenyl ) hy toin as a substrate in a

0. 05RF Nadie Na2Co8 Wlf fer 25 sol g¥| on of pH¥' 7. The reacti of’was ther®®
carri engy,;mat Lefr]lggefor 30 ninuggs, and was573topped by addi g 2 25 m .
of a 2. f$ogguemamso sol ution of trichloroacetic acid to the reaction m xture.
To the (PEmmmilon nmi xt18 e was added28 nl. of a I % aqueous sol s on of

p-di m;tCH eﬁ‘?‘n?tobenzal dehyde in a concentrated hydrochloric acid to deve3top

a col or2 d:ol‘_g{) de¥el oped 1iquPl was centrttuged at 6,000 #%. m for 10 .
BV

m nut eé(N:fgf ;;1 4s, and the 39 produced 5,

N- car baygs 4- hyxdroxyphenyl )glycine in the resul ting supernat ant liquid
was g@l(mmrmﬁncallyso 30 determ pad at 440 raw The results ar® shown igs
Tabl e FeS@uit8s®i n t he hydant oi nase activity is indicated by u nole of

N- car bdA@BR#-04- hydr & phenyl ) gl ycRBe produceddy the reaction2or 30

m nut e er mblilit of the enp#gyed cuIture;j broth and
N-car, I-(4 hydro phenyl) gl yclne is referted to as "C HPG'® 7 GBy?
042 S3%kxardbies 7 GB2042531 B -

8 Exanpl mrzorltgh-ﬁirﬁnh@mh S 58le Sha¥\brevibusil2ituPeddn BB NS élafts Ednyairing ttm, ed on
bOUI | | ®h-5e2renethglihdaethyliydaritain ai3sg. for 28 hearaf DL- 5- ( 2--net hyl t hi oet hyl ) hydant oi n
errlA"qu‘rmeEwmﬁBH@cwtﬂ"t' Q%nfenﬁatﬁwwﬂ Pwmmsrﬂ%%ﬁtva extrack, 47 % neat

g e @f’f Jeff% i P
- al ani
d fl
port i ondg tv?ﬁg’ Eiﬁae@éoé’ ¥or " mt@m dan® .%ﬁ E“mliﬁis% inbhden
st eam stitirdd bratR @astheab@bd ih thels@he r3:5nnﬁi d%bﬁ B&Smpﬂ_'ﬂ ﬁsl Wﬂ@ﬁﬁ&yphenvl)hydamom

50 as asubstrate. 50

The results are shown in Table 3, wherein C-HPG is as deflned in Example 1.



ni cr oor gam sm previously cultured was i nocul ated into the. liquid ym.i-n
each flask, and then cultured at [err] for 24 hours wi th shaking. Pa

hydant oi nase activity of the thus obtai ned each cultured broth wa asur ed
n-the same manner as 10 in Exanple 1 using-DL-5-(4- hydroxyphenyl)hydant ol n
as a Substrate. - ~ 10 The resul ts ar eGBRE4H3N B TabI 2
2, wherein CHPG 7s as defined 1n Exanpl € 1. TABLE 2 15 .

Hydant oi nase actl Vi ty (u m)l e C HPG/ 30 m nutes/ i - pbroth) ' - 15
Metal salt - - Strain (am)unt) Baci || us
brevisg  Arthr obact er . M cr obact erium . Agr | obact erium I FO 12333

si npl ex* ~ flavum . - rhizogenes 20 .

| FO 12069 ATCC 10340 1 FO 13258 20 MnCl 2-4H20 (10
p.p.m) 17.7 .. - _ 5.0 6.2 - _

4.7 [err] 2E (5 p.p.-m) 7.3 3.2 5.4

3.0 25 [err] (25 p.gm) = 9.0 - 3.3 :

5.7 3.4 /8{2(804)3 16- 18H20 (25 p.p.m) 7.8

2.5 - 3.8 - €0 2.8 3C [err] - -

30 (25 p.p.m)" 7.6 £% 3.0 : 4.1

2.5 [err] (25 p.p.m) gee 2 2.4 3.4 :
2.3 [err] 35 (200 p.p.m) £% 6.0 2.4 | 2.9

2.0 - 35 [err] (25 poilEMNw o ©6.8 w < 2.8 _

3.2 g2 2%oneY ¥ e S s 0 21

2.7 8.8 40 - ' ' -

40 Exanple 3 M croorgam sms ‘shown in Table 3 were previously cultured on,
boui | I on agar slants cc%‘nt ai nigng 0.1 % of DL-5-(2-methylthioet hyl ) hydant oi- n
at 33C. for 24 hours. A& I i qgigl nmedi um of pH 7.0 containing 2.0 % of neat
extract, 0.5 % of pept Qdé % of yeast extract, 0.3 %45 of NaC, 10
p.p.m of [err] and O. %OE n i nducer shown in Table 3 was prepared, and
100 m .- 45 portions t{ﬁereoﬂ re placed in 500 m. shaking flasks and were
steamsterilized at 12@_(: f 8IS 1 51 nyt eg The abgve each mcroorgam sm
previously cul tured wa® Enoélsﬁ atebd i@t o«t he | squsd medi umin each flask,

and was cultured at 33@®f or g4 hours with shaking. The hydant oi nase -
activity of the'thus olﬁ ai ne@ each cultured broth was neasured in the sane
manner as i n Exanpl §: 13u5| nQdDL 5- (4-hydr oxyphenyl ) hydantoin 50 as a
substrate.
50 The results are éhO\E”I |n°'§bl e 3, wherein GHPG is as defl ned i-n Exanpl e
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‘e 4 Mcroorgani sne shown in Table 4 were previously cultured on
agar slants containing 0.1 % of DL-5-(2-methylthioethyl)hydantoin .
for 24 hours. The followng liquid culture nmediuns (A) .and (-B)

repa®B04283HB100 n . portions thereof were 5 separately placed i n'%00

m . shaking fTasks and steamsterilized at [err] for

20 The

15 mnutes. 5 Culture

Medi umEkempple 4 Cul ture Medium (B) Meat extract
2. 0% Migreanganisnns shewn in Table 4 were previously cultured on bouillem,agay spe‘gpqmqgnmgo 1% of
0 DL-5 |oethyl)hydantom at 33°C. for 24 hours.
8 gﬁc))/o %%? c%m]'l%? ure mediums (A) and (B) were preparedgg%ié)o rtronstheret%%vtereext raCt\r
o 0. 3% 5 sepa Ishakmgflasksandsteam-sterlhzeda err l:&? = ni ne 5
0.2 % [ err] - Acafuird Medium (A) Clkurt’Medibim (B)
7.0 [err] S 10 p.p.m 15
pH Meat extract 2.0% 7 Meatextract 15 The above each20%
m cr s FaRPAS M previ ously cul turr% M ated into the |iqui 88fedi unoin
each fIY5¥k®3%d was cul tured at r] F4°%ours wi th shakingdsfhe
hydant @ldigsf activity of the thySepbt agiggdingach cultured broth wag measured
in thepgame manner as in Exanpl gl usi mcg)hﬁza-m hydr oxyphenyl ) hyglgat oi n 20
. as a¢gubstrate. 7.0 15

results are shown in Table 4, wherer nCHPGis as defined in Exanpl e
1. TABLHhg aboye each microorganism previously cultured was inoculated into the liquid medlum in each flask,

-5 50 AIFP 818 nmedi um of pH 7.0 containing 2.0 % of

soybgflﬁméﬁham@@gy%oé?"e?east extract, 98.1 50 % of

of ca

and 20

500 m
40
45
50

55

bona %of potassr phosphat e
'crf)mcc"s"‘Fe err 791 err and 100 Eﬁ?

Psw!a*nwwg chiorampijs and We re

IFO 3904

Sarcina marginata IFO 3066 0.6
Proteus morganii IFO 3848 _. 0.5
Nocardia corallina IFO 3338 : 0.7
Mycobacterium smegmatis ATCC 607 0.2
Bacillus sphaericus IFO 3525 0.9
Bacillus badius IAM 11059 : 0.3
Example 5

A liquid medium of pH 7.0 containing 2. 0 % of glucose, 1 0 % of soybean meal, 0.25 % of yeast extract, 0.1

ul for 24 hours with shaking. T| tojnase each
I;yﬁ;ant @ErB:"%{égs #%%g&urﬂdm the same marwg&s |h2§xétgl8t?6;r%cgz-¥g¢? ydroxyp! en%lﬁ\ﬁydantom
20
%0 A VbO%?GFéﬁﬁltsQré%ﬂ&ﬁﬁt h‘Mﬂ-%ﬁé‘remc-HPG|sasdef'ned|nEx5111p1e1 0 71| |8:O
revi bacteriumincertum
12145 Corynebacterium erythrogenes TABLE 4 0.3 0.5
35 35 I FO 12974 M crococcus roseus | FO 3764 e : 0.4
0.7 P&eudononas chl ororaphi s :"Vda"m agpactivity 1.4 ¥FO
. . i mole C-H G/3(b
3904 4Qugqrcina marginata | FO 3066 - minJml. bmth) 6 1.0
40 Proteus m)rganl I 1 FO 3848 : : 0. ' 0.9
Nocar di-a coral lina | FO 3338 Medium AD. 7 Medium B 1.3 45
Mycobact eri um smegmati s ATCC 607 0.2 0.5 30
45 BaciAeropactes gagras AWM L21 FO 3525 11 0.9 18 3.6°
- Baci | | ssevibaderiitn ihddih 1059 0.5 0.3 0.7 0.5 Exanpl e

| ucose; 1.0 % of
®noni um sul fate, 0.4 %

portions tO%ereof were placed in

1.4

1.0

0.9
13
0.5
3.6

3 %of [err]-alanine

40

05 -

50

% of ammonium sulfate, 0.5 % of calcium carbonate, 0.4 % of potassium phosphate, 0.3 % of B-alanine and
20 p.p.m. of MnCl; 4H,0, and 100 ml. portions thereof were placed in 500 ml. shaking flasks and were

steam-sterilized at 120°C. for 15 minutes.

Streptomyces flaveolus IFO 3408 and Actinoplanes philippiensis JAM 0120 were respect_lvely inoculated
into the liquid medium in each fiask. At 30°C., Streptomyces ffaveolus was cultured for 45 hours with shaking

55

and Actinoplanes philippiensis was cultured for 64 hours with shaking. The hydantoinase activity of the thus
obtained each cultured broth was measured in the same manner as in Example 1 using DL-5-{4-

hydroxyphenyl)hydantoin as a substrate.

The results are shown in Table 5, wherein C-HPG is as defined in Example 1.

o/

§



steamsterilized at [err]. for 15 minutes. Streptomyces flaveol us | F2-S208
and ‘Act i nopl anes philippiensis | AM 0120 were respectively inocul at e5
55 into the liquid nmediumin each flask. At 30C., Streptonyces flaveq
ﬁbrltured for 45 hours with shaking and Acti nopl anesphrg{ﬂrﬁﬁ:{} S wa§1
c‘ult ed for 64 hourswi.th shaking. - The hydantoinase activi thus

obt ai ned each cultured broth was nmeasured in the same manner as in Exanple
1 using DL-5-(4- hydroxyphenyl)hydaf®8HhS5as a substrate. The results are

shovvn in Table 5, wherein GHPGis as afﬁl ned | Nl arrpl e 1. 11
04¢..m31 B - 11 TABLE 5 Hydant train
(u rm%%(aj HPG/ 30 min/mi. broth) ~  brow H
Streptaonyces fl aveol us 3.1 Actinopl anesphili ppiensis

2.9 10 steptomires vades hand, t he hydantoanase activity of a cultured broth
‘obt ai ne‘\ﬂlwlaoeﬂpﬁwpﬂ'ﬂQISSt reptorryces 102ﬂl aveol us w t hout addi ng [err] to
the |iqu urdcut e nmedi um

cont dP ,u °t erhja?{ﬁg% ‘%}_’i‘féegai;w fa Gyﬁﬁ ?5%98 'tg"'%sd'leptf’@ﬁgf al an1°ne

| urd

and 15 err —-port.ion thereof was

pl aced axsmﬁeéoo m . shaki ng flask._ and 15 vvas steam_ sterilized at [err] for
15 m nutekquiddamiré nbdiurh bEpH 75 cohttinihg 28 % ofdnkat xtiasch.d0% efyiyebsey/0.3% 8 fralaniHetand ed on
a bous|Zen- nagdwn@dmwmemrenmgmnl pmt@ﬁtlﬁr_eoewa(szlamv 09 hni. ewinyﬂ?shyrmantmr n
at [er asﬁte?m'it&”'ﬁ 420°Gy fox 15'ﬁ E‘E‘%!'GISP YigjFo ushesaiterad and

rs| o nj (2 jthi ‘P’ ﬁhrﬂ 3 {z
gm tﬁr i ocuate not el!:B’?gc H@) re }2/ 4@ u WI ‘é‘;o %Vq?iﬁ%ﬁ Jed
rot “ﬂrﬁ :&’ eoﬂj'ﬁn a“i"z*’% of L-5%
was thBﬂaa&t Rbrbarriel oétradn d”lﬁrmﬁﬁishm.twasnét .ﬁ%ftétﬁ Dikhg tAé erio]
for 4 réeatidrSthi Feaétion riixtwrg @8s rodiain@d/it HHNS. 2gitH sotiudydrbkide. Agertﬂeeomﬂ&-oheaﬁsr on,
t he reaeatctlmthmenctmnmlmgwmmemtlbmwbme@btapﬂeﬂ Supgmagtantfiqddrdasieniohgedtelopaddie.  Af t er

t he co% Fhrbq'r Scrrasemenﬁté'aewmd Dt‘\’rf@'hamﬂﬂ+MWWW)§‘VWQ§éﬂPVW?‘U§% The

obt o, pEF SN R ﬁ%r'a‘irr%“ rrsaz“"g%g%:@ AT L L " cangt
and et n‘a #l regﬁlfl rdﬁ. YR after adjusting to -
col ori r*aﬁtzrw.m YdrichibRit Sdid)v %r@m veta'b?ecﬂftﬁ #ﬁéodfﬂfed 3re@ip&terﬁ£§d t he

conver Sedystanae fibin adr%tbsemm&renxeanrveIheglr/eevomgmDm-ceimmyrqh}t ained by this

r eact i dwdramyphernyjlgiwiredihe oefting Bointiwak1763td 1 7700 brot thecspedificalotative [alfl was 267.0°

cent rsnf(ﬁg%%l5°/°ﬁaraf'°'bf the resul ting supernatant |iquid was concentrated 3o
about o7 and after adjusting to pH 2 with hydrochloric acid, was

cool ed 'ﬂle‘?ea Wa?gbtgufﬂadgl t‘!{gsa pr{aﬁ erértlﬁ); o Ie-m) e B h ﬁglh i h&bt ate
Was I e Cdepiviki & Bzﬁﬁ:%FeOMF@ 1963886 16 St (i?n p%vcg%ﬂbgoﬁlcxﬁeé ﬁ of
D- N- g3 rhigadsn)pherydglydiis 0.9 s addel »oid. ysmsnawdﬂ}heorrmb.a laRgithpretolsi2 g ¥a 19 ®r r| t 03s
[err] anekobémlutiprafisbdiam nigitenvasaddddat 107C. willsagitation pyedd 3BDin(EsHy. émpioyitaepbramol ) .
30 Ex a F @'XWFGI‘HQF fﬁ"’é’&l’:‘!@‘@iﬁd ?fﬂ Sk"@d?"é haurs, anghthe regiditing; repctionanixtireavapenelyesd by g | n

Exanpl é“gé‘ F’B ] |o Ffﬂi‘&%“"dé'?af%?ﬂ'? Hrhvga’erprwgs'm'@m | FO
12333 L, 1| St g‘g‘r Ia (4- 35
hydr o 4)12%5;%%?6(? ?:Q{HQRSW Ly deGr ruc‘é@ﬁre Ei ‘Xﬁiﬁﬂ&tmd}? hl-:g tlba Qfah@tt?ﬁc' gﬁ
and t heyigtuR was furtBer c6tfcertraied t985 nd 20 prdtigiateédhesvd d:ii:liT.Héo .umtéwssrdis&aveaas

added dn 7q rgraf hotwiateln andjiné sciution wastesated @itivaative caebotygnddi d))‘rheffgtrae\pwp. The

i Xt ur eongantratesite gjre 818 giot e white ufd-hydrpxyphenyighzing Jipe specifigrgtationdalfoneg 16T

r eact®IF M W UFE was anal yzed by a high perfornance |iquid chr omat ograpﬁry
It was Eggg,;,égrred that 1.4 g. of. D (4-hydroxyphenyl)glycine was produced

The co NVRRcDbigBnisiRsshSwn if TIBIOS WP bufturett Bn boliien hidaksartbAtbing 0. 9&Gar banoyl ati on
r eact i @L-5AR-Kethiyhiowdiyl)Rydbiiteih B3°CoERabEs. Withiréspéctto\vah ni@barganisiredugledte & 40
50 slant of cells was suspended in a saline water, and the suspension was added to 250 ml. of a steam-sterilized 50
culture medium of pH 7.0 containing 2.0 % of meat extract, 0.5 % of peptone, 0.5 % of yeast extract, 0.3 % of
NaCl, 10 p.p.m. of MnCl,-4H,0 and 0.2 % of p-alanine. The mixture was placed in a 2 liter Sakaguchi's flask,
and the culture was conducted at 33°C. for 24 hours with shaking. The cells were collected by centrifuging the
obtained cultured broth at 6,000 r.p.m. at 5°C., and was suspended intoc 500 ml. of an aqueous substrate
55 Solution containing 30 mM of a 5-substituted hydantoin shown in Table 6 as a substrate in a 0.06M 55
NaHCO3;-Na;CO; buffer solution of pH 8.7. The reaction was carried out at 37°C. for 24 hours in a nitrogen
stream with agitation. During the reaction, the reaction mixture was maintained at pH 8.7. After the
completion of the reaction, the reaction mixture was centrifuged. The obtained supernatant liquid was
color-developed with Ehrlich’s reagent, and the produced D-N-carbamoyl-a-amino acid in the supernatant
60 liquid was colorimetrically determined. . . 60
The results are shown in Table 6, wherein the molar conversions are shown. \



o DN—carbaeryI al ar’érj@ were-isol ated as foll ows

-'ture of less than 50C under Tt educed pressure. After adjusting to |6H

terrper
4.5 ) sodi um hydroxi de, the mixture was further concentrated to 35 m.
to p fpitate the product. The obtained pecipitate was dissolved in 70 ni.

of hrz) _;waceﬁmzeagdghe soI ution was treated with actrve carbon- and fil:it ¢ ed. v
The _

D- (4- hydr oxyphenyl ) gl yci ne. The specrfrc rotatron Terr] was -[err] 45
(C=0.5,1 N HCO).

45 Exanple 8 M croorgani sns shown in Table 6 were cultured on bouillon agar
slants containing 0.1 % of DL-5-(2-methylthioethyl)hydantoin at [err] f:

24 hours. Wth respect to each m croorgani smcul tured, a 50 slant of CH
was suspended in a saline water, and the suspension was added-to 250 ml. of
a steamsterilized 50 culture medr um of pH 7.0 containing 2.0 % of- neat
extract, 0.5 % of peptonezo 5 % of yeast extract, 0.3 %of NaCl, 10 p:p.m
of [err] and 0.2 %of [errgLl-alanine. The mxture was placed in a 2 liter
Sakaguchi's flask, and thegul ture was conducted at [err]. for 24 hours °
wi th shaking. The cells 5 coll ected by centri fugr ng thé obt ai ned
cultured broth at 6,000 ‘?:go_gm at [serr]g, angl wag suspended into 500 m . of
an aqueous substrate 55 soluti.on containing 30 :nfh of 5-gubstituted
hydant oi n shown in Tabl e 6-as a substrate in-a 0.05M 55 NaHCO3- Na2CO3

- buffer solution of pH8.7. a‘he reaction was carried outat [err] for 24
hours in a nitrogen strea@®-8ith agitation. During the reactron t he
reaction mxture was mar"nﬁ ned at pH 8.7. After-the corrpl etion of the
reaction, the reactr on rn;etﬁreﬁwas%centn‘?r fuged. Zhe adtai Red..super nat ant.
liquid was col or-devel oped wi th Ehrlich's reagent, and the produced

D- N- car banoyl -a~am-no acid . -in the supernat ant 60 |iquid was
colorimetrically deternined :

60 The results are.showrilp Table 6, wherein the rrol‘ar'.conversi‘ens are
shown. 12 GB 1 B ' . _ o .
12Cc  13... %T'eg 98 ¥ & R R B B .
GB 2042531 B E & . .13 [err] [err]\ [err] [err] OC [err]-[err]
GB 2042531+ R &€ 2z - . : s S
‘hyd“Lycsis of 5-substituted hydantoins shown in Table

14 In the enzymtg
6, respectivedN cara Z& anino acids were isolated fromthe reaction

m Xt ures obta?‘ne(ﬁtg errrialg ng Bacillus brevis and they were Dform; Upon

isolation, DDNc& bgrm)yém@hr @iney D'y cargarm%ser gne agd :
The reaction mixture was

adjusted to pH 5.0 ‘and centri fuged. The resulting supernatant 5 |iquid was
concentrated to dryness under reduced pressure, and the solid matterwas
extracted with éthanol . 2After distilling away et hanol., the residue was
treated with an anion- eﬁcgrange resin (comrer ciall y avai I abI e ' -
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under' the registered trademark "Anberlite | RA- 400" of Rohm & Haas Co. &
acetate type) followed by elution with acetic acid. The obtained fra
was dried under vacuumto give the product. D-N- Carbanoyl phenyl al an

DA\ c®r banoyl | euci ne, D-N-car banoyl phenyl gl yci ne, D-N-carb N
hydr oxypheny-gHyeine—and-—D-N-carbanoyl - (2-t hi enyl )gl yci ne\?ﬁ%&Fé’ﬂl gt ed 13

~asfollows: The reaction mxture 10 was adj usted to pH 5.0 and centrifuged.
The obt ai ned- supernat ant | i‘qui d. was . concentrated under reduced pressure and
was adj ust'ed to pH.2.0 to 'precipitate the product.: The precipitate was .
taken out and was -recrystallized froma water-et hanol “m xed sol vent.. The
anount ¥~and - -specific rotations of the obtai ned DN—car bam)yl a am no acids

are shovvn in Table 7. 15

15 TABLE 7 D-N-car bam)yl o “Anmount T SpeC| f| c rot ation .
[err] a-anmino acid & . - (g.) 20 o C

20 ‘D- N-car banoy! - £ L 0.84" : [err] o (c=2. 0 AN
NH40H) al ani ne DN—cﬁr bgm)yl ' 1.56- S +24 10 '

(c=2. 5N HCl) Erg't%u oni ne 25 DN—carbarmyI o 1:46

- 37. 3 (c=2 D332 wlN NHAIOH o o 25 phenyl al ani'ne B

D- N- car banoyl - < 1.2 © -0%7 » (c=2.0, 1N -
NH40H) | euci ne D- N- cagbanoyl - - .. 0.76 " . -33. 4 K o
(c=2.0, IN NHAOH) g3 serine - _ -

30 D- N carbanoyl - 8 1.79 AT -135.5 - (¢=2.0,- -+ 1N
NH40H) phenyl gl yci ng, -§>§\I- car banoyl - (4- hydroxyphenyl )-. 191
-159:6 ° (c=2032 BINgC) 35 gkycine o g _ o
'35 D- N-car banoyl - (2- ' 1.43 : -97. 7% (c 1.0, 1N

- NH40H) thienyl)glycine (Note) * [a]20 40 :

40 Exanple 9 By enpl,qyigng Bacillus brevis | FO 12333, vari ous

D- N- car banoyl - a- am ﬁfoézm ds were prepared in the sane.nmanner as- in Exanpl e
8. To 100 m . of waﬂeiéwva added 15 m | linol es of a D-N-carbanoyl -a-amno
acid, and thereto 28 gE of 350)§ Bydr o8hl o ¢ adid s further added.
Whi | e mai ntai gy ng at ,.’LOC and agltatl ng, 7.2 g. of a 15% aqueous - 45
solution of s&liumnigrite was added to the m xture over 30 m nutes by
enpl oyi ng a cHeni cal $unp. The mixture was further agitated at. 1 0C. for 4
hours, and thg resugtgBg reaction mixture was analyzed by a high S
perfor mance | kqui d nsl:ﬁ,§nat ography or a colorinetric determ nation nethod -
for am.no gro#p usuﬂggodggum i nltlgrob&nzenesul fonatg to determ ne the
produced D-a-&mino acid. 50 The nol ar converS| dns of the D-a-ami no acids
produced fronfrespective D-N-carbanoyl -a-amino acids in 50 the reaction
m xtures and the specific rotations of the isolated and purified D a-anino
acids are shown in Table 8. Wth respect to D al ani ne, D- net hi oni-ne,
D-serine and D (2-thiehyl)glycine, the isolation was conducted by paSS| ng
the reaction mxtureéi&wough a cation-exchange re5| n (cormerm al | y o
avai | abI e -under théé' E@I % er ed '
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fra gn, isolating the am no acid by neans-of isoelectric point . :
Eguh o | zghbepsan@ recrystallizing it froma water-ethanol mxed solivet. N\~

(B2042" pgd e%aﬁc hy rgsl'ésijr éi%%sﬁtu@'dﬂ' datolke slﬁ'ﬁ\)n% Table 6, respeStNE NRArbARSVI-o-

Speci fintholalis\rér®Bolited fram a&io%)ni)éur& Gbiaiidd BEemploying Bacillus brevi3and they were

- 14. 5 p-forms. Upon isofafion} DBtatiampylMethihink, @AN-ezbamoylserine and [38-carbamoylalanine were

- 22. 5 isolated as follows{ Thelkeactidd rhi@luie vids pdiestadtaphh5i0 and centrifuged. Thg resulting supernatant -
+34. $ liquid was concentrgted-19 drypgsg yindex rediceq prassure, and the solid mattgrwas extracted with ethanol. “wf 5 - 1.

= endistillin e | residue was treated with gm anion-exchange resin {commergigllyavailable
Eg:i’ ?&Fq%i’eg%?;%tﬁzgnﬁgﬂmbeﬂne IR Oﬁof Rt:gnhn }aﬂblag &C&baé;-etate type) folg yfl)?/elutidn
' ‘with acétic acid. The obtained fracti as drigd unde to gi oduct. D-N- .
- 156. @arbamoylphenvl 15niine, Dilm?aﬂ:gyl iife; BUNGR@¥ioyiphenyiglycine, D-R-3arbamoyl-(4-
[ er ng hydroxyphenyiidhfcing andﬂNWb}mmkhmhwﬂhMré isolated d3-¢@ws:Theregétipn mbdure 10
gl ycI nep adjisted to pH 5.0 and centrifuged. The obtaindd)fip@natant liquid vgastoncemrate@lupdet Bdugedy ci ne.
Ex anp|peesdi0e #hdiwag edjiestesind pHZ-@tomeadivitare the profincy Tue Reesipitatie Msigkep optanpd Masip at

ext r acecrysteligefrom agvajergthancl mixed spivent. 3 ' d 20 10 p. p m. af |
pr epar ethe a'&‘ﬂﬂ“ﬁ@d? cific pptations st the RRPIoed &&ggrégrﬁ?ygg’gﬁm? ﬁc'%(fge_ Jr%f‘m' 'é'ﬁgtk'% ﬁgrg r_ 1‘ {5\22 i s

20 ahd were steamsterilized at 120fg g r 15 minutes. Pseudononas striata
| FO 12996 previously cultured on a bouillon agar slant at 33C. for 24 hours
was i meNGarBinesdl-i N t he laguintd cul t ur eSpewtitiromtianiclach shaki ng fl ask, and was
cul tu(rjcgdgiaozac{'cl)@rr] ;or ) hours with shaking. To the obtained culture b;ooth
was 2edde : . of DL-5-(3-chl oropheny|)hydantoi g or . :
DL- 5--(%}”'6%’?%&’_'phenyl ) Yifidant oi n. Th_eﬂ%eact i on \%a'g‘obarr i NP at [err] 25
for Z{JD_ME;“ th agi tg_%]on in a nitpagen streaig=29hi | e gi@icnt ai ni ng the
react i QhinoXind EMm at pH 8. 7. After the 25 conpl etion of the reaction,
D- N»g as-Rasmarhoy-3- chl or agbenyl ) - gl yci+87.30r D- N- cda=i3@noy| -INNH,OH) 25
met hoxptehgaigdigegl yci ne produced in the reaction mxture was colorinetrically
get er rﬁ-Nv_}ebeWQVIg Ehrlich28 reagent. THnolar cofi@Psi ons'™eO%hown in Tabl e
t og wWth the speciLfic rotati on,gt the pr ts i 30 fromthe
reagtio :ﬁ?(?ﬂ’r"es and p%Fified. raad Pr Qb Smpa.hgﬁ) | 30
30 Thep.Neabahéytn Was campi ed out by ambpesting the-20eact i INHOME ur e to.pH
5.0, cpuehyigifdag Ng it, concentrating the resulting supernatant ‘|iquid under
r educ eRiNparbgsem-8- adj usting the concentrated |i ﬂquri-d to pH 5.0, filtering

t he rebyxdrayphgnydkeci pi t 4% and r ecryst®PFi zing t 2;9r eci p1iN["5:t“e from et hghol .

35 35 glycine TABI-(-(,E. %

_ " -(2- . L —97.7°% = OH) :

35 Pro@ﬁrbam?y'(z 43 conversion SpeC|1f|'c rotatiion [a] 20 (ol e
% 40 u!suc?zli'rmt')‘?im)yI- [-] 0 |
40 (3- plakeprpghenyl )- 90 g 2124.0  (c=0.5, 0.1 N NH4QH)
gl yeione D- N- car banoyl - (4- net hoxyphenyl ) - 93 S -14%00

~ (c=0. SExa@pleRl NH40 o |
By employing Bacillus brevis IFO 12333, various D-N-carbamoyl-a-amino acids were prepared in the same
manner as in Example 8. i : _ N .
To 100 ml. of water was added 15 millimoles of a D-N-carbamoyl-a-amino acid, and thereto 26 g. of 35%
45 hydrochloric acid was further added. While maintaining at 10°C. and agitating, 7.2 g. of a 16% aqueous 45
solution of sodium nitrite was added to the mixture over 30 minutes by employing a chemical pump. The
mixture was further agitated at 10°C. for 4 hours, and the resulting reaction mixture was analyzed by a high
performance liquid chromatography or a colorimetric determ ination method for amino group using sodium
trinitrobenzenesulfonate to determine the produced D-o-amino acid, -
50 The molar conversions of the D-a-amino acids produced from respective D-N-carbamoyl-a-amino acids in 50
the reaction mixtures and the specific rotations of the isolated and purified D-a-amino acids are shown in
Table 8. : ' o ' " i o .
With respect to D-alanine, D-methionine, D-serine and D-(2-thienyl)glycine, the isolation was conducted by
passing the reaction mixture through a cation-exchange resin (commercially available under the registered
55 trademark “Amberlite IR-120B” of Rohm & Haas Co.; Na type), eluting the adsorbed amino acid with 55
ammonia liquor, concentrating the active fraction, isolating the amino acid by means of isoelectric point
neutralization and recrystallizing it from a water-ethanol mixed solvent. .



45 gl ycine o
45 Exanpl e 11 D N Car banoyl - ( 3- chIorophenyI)egC|ne and - -
D-N—carbanoyl (4- nethoxyphenyl ) gl ycine were prepared in 50 the sane nner

|n1gExarrpIe 10. . .G_Bzo42531 B 1_6"

5 A 0
DN—car bam)yl (3 chl orophenyl)gl yc NeA8lE 8 o '

D- N- car banoyl - (4- met hoxyphenyl.) gl yci ne, and t heret©?25 g: -of 35%

hydr ochbetdnfincaiad was adgadersid® t he: Meydeisic ratdsofgdded 9.2 g. of “a 15%
aqueous. sol ution of sodiwdlew)trite over 30 m nutes by enploying a punp,
whi | e ¥ nt ai ni ng at [errs]r and agitating the m xture. The m xture was. . s
furtherD& pingt ed at 10C.% or 2 hours, —385%and t he €=38NHChg reaction nixture
was ana S a high pglformance Ilg ' chrorrat{ﬁg Mto deternine 55

f he pro Lf I0¢ ami no agj d. The convepjglons of t(ﬁ§1 ,& ;barmyl ation are
shown, %,g,hfe 10 togethgr with the spegefic rota(EQ{yNngyvers of the 10
produc B—ph&ﬂlglvcﬁd and pugified. The |sw$ea19| on wasieegnmHesl out by filtering
t he decardbydoydati on re ion mxture_g4 centratkng F yfiltrate 60 :under
t he redu@éwvﬂﬂ'mure ‘adjusting it to pH'5.:0 to 6 0t fering the resulting
pr eci ? thieplly recrystagd izing 60 theoaarem pi ta(t:£1 flmam wat er . B2042 .
531 B'S - "°‘“e . L3
16 TABLE 10.D-a-amno acid . . Conversion - SpeCI fic rot ation-
[err] ( ednfpiddp 5 .D-(3-chlorophenyl)- - - 100" - [err]
gl yci ne [Aligdid awtureowedpinesty H)OcontﬁriingZo%ofmeatextract,1 0%ofglycose,02%ofB-a[aerhe§nd

gl yci zoe 10 p.p.m. &f MnCl2-4H,0 was. prepared and|Bo gnl. pomQr@:the]_eof\QNe p!@;fe ingfio! ml phakingflasks 20 -

10 Exa 'rc@"q%ﬂmr PE'e, ‘EH"‘E? serdo %2 %?.p io '%uarfe
ot S Eg@ ks Eﬂgfmr i @ A
pr epar ey 5404 Sy ARl Shrr ?ﬂﬁﬁb'
flaskgs. i&zﬁrwrsweg.&h&ﬁﬂhaﬁregdnshmdwa r{\ﬂ{tﬁl mﬁ@é reléromyatéhﬁspu 9.2 AkB\Ghd | q%
cul t ur e coralétionod the redutiod, Dabdarhaaeyld3-eHddrophahyinglycihb oriNlegtbdndyl-# . of a 4 %

aqueous msthioxgtphenyllglycirepiduced Betherpagbremixtugs vyﬂ;mier"p@alsoswetehmoaghﬂ'éhnwh Bi-pore
filter. IIus macr ol des ATCC 2905 8 VIOUM cultur{ed on bowllon
sl ant gwgrfg f;nahq n Tably gitapeto ithie spestficdpittion © P PIEEOEA | iy
cul tuPed THb ishl d,mt.wthe RaioR Shiedhl o sloBERYIB g f Sbhcsnd dingtna DSl
1.5 1i tﬁd’sﬁtuﬁf subdiRatahp subddipRedsups, Bdjlst hﬁ’thG&i’r\Eé’ntrEtU@WefuidlapH§aﬁltermg the
super nateaditing prq:tuutdeumeaﬁbjtau&mgdrebacupﬂtﬁro':’n ethdnb!. a 20 concentrated- -
hydrochl oric aci-d and was passed through a cation-exchange resin
(comm®& cially avaitable 20 undert h@&@gﬂ stered tradefark"Anberlite 36
| R- 1208, af ,Rohm &Haas H type) g gl product was eluted with
a 5% NH46’ mThe el uent vvacg‘:" ers'?rh trezsi oga? ﬁ I.on- exchange resin.
(comercially avail able un(fer the regi stered trademark "Anberlite.I'RC- 84"
of RokyrD&i-ddemtmoto, " -Ht type) to desalt and wi'th an adsorbent ("AF resin'sg
manuf act dﬁ@!tbbrd!ghe#wkuet swiTanso Kogyo K&#dshi k|(c=+QaEHsmylH10cbl)deco1 or. The 25
decol ore@'VF'F ui d - was concentrated, and the obtai ned precipitate was -
recryst T H‘°Y'r‘ mwatef, to give a whi Iz% 25 po\ er‘ 51 JI-?SH hus obt.ai ned
cryst specitic rotation o [err] "1 ,. 1.N Hd), agg
also s owed Si ngl e spot in. a thin layer ‘chromat-ogram --Al.so, the i nfrare
absorpti on spectrum agreed with that of the authentic D-phenylglycine.
Example 11
D-N-Carbamoyl-(3-chlorophenyl)glycine and D-N-carbamoyl-{4-methoxyphenyl)glycine were prepared in
50 the same manner as in Example 10. _ 50
Into 100 ml. of water was suspended 20 millimoles of D-N-carbamoy!-(3-chlorophenyliglycine or
D-N-carbamoyl-(4-methoxyphenyl)glycine, and thereto 25 g. of 35% hydrochloric acid was added. To the
mixture was added 9.2 g. of a 15% aqueous solution of sodium nitrite over 30 minutes by employing a pump,
while maintaining at 10°C. and agitating the mixture. The mixture was further agitated at 10°C. for 2 hours,
55 and the resulting reaction mixture was analyzed by a high performance liquid chromatography to determine 5§
the produced D-a-amino acid.
The conversions of the decarbamoylatlon are shown in Table 10 together with the specific rotatory powers
of the products isolated and purified.
The isolation was carried out by filtering the decarbamoylation reaction mixture, concentrating the filtrate

60 under the reduced pressure, adjustmg it to pH 5.0 to 6.0, filtering the resulting precipitate and recrystallizing 60
the precipitate from water.
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30 quid culture nmedium of pH 7. 0 cont ai ni ng 3 % of neat extract, 1 % of

pe , 0.3 %of NaCl and 50 p.p.m of [err] was prepared, and 10 m .

port1 S throepgsmere pI aced in test tubes and wer e steam sterl lized, ats v

[ er - -

aseptlcal ly added 1 n1 of ‘a 2 %aqﬁﬁ_@u& soI utlon of
t

D- N- car banoyl phenyl gl yci ne passed rough a MIllipore filter as an 35
| NdUC @a-arkiaS&idTi Cr 00Or gBevaRlonhowWN i rspa'aﬁuraatiokmgtl ch. had been previousl y
cul tured on a bouill on{mgew) sl ant 35 was .i nocul ated into the |iquid L um

in the test tube, and was cultured at [err] for 48 hours. Cells were

col | e@@ghiprprhenril-r i f ugisng -t he obt ai nadoeach @ui ankes broth at 6,000 r.p.m

for 1% °H'gteshann were washed with a saline water once. The cells were

then SLQ,% 3’“’(? o 109M . of a 0. INW&&sphateel.BNHERr sol ution ([err] pH
and the suspension was subjected to ultrasonic treatnment at .[erriy for-

10 m nutes. 40 To 5 m. of the treated cell suspension was added 1 nl. of

a 2 Y%arguet2 of D- N-car banoyl phenyl gl yci ne as a 40 substrate in-a phosphate

buf f er Alisiuigcpibe '@Pd' 08’”(70 FFG""PE %roéaeqtﬁ’etﬁ%% otpgptone 3 Nafland0y 1 for 24
hour s P-PAP so Mn Iz 52% t/grlld ions thereof were placedanIlter akaguchi's flasks
mu

NS e el e BBk B o

buf f eraaamlsmammemrd@ o reweﬁsum (trd. b%umsmmﬁasrmocma dithahéurqeawdr&el I

S US peiddiuih in thd tlask/¥ad wmtw rédat\8arE. fordidaysadith@hidkingtAffeembvifigdellgkontdboita.6 -

Af t er tlitees of tepbteinedxultarbd briath by eentrifugation, the eupeeratant liguid wexadiusted toept! 27ovithrai uged
at 8o GotredFited, drmhlcrrepclqwmanmse@ threustmwe 9!5 1'9? resurHeoni"ee'd?'Manyab'e 20

super hlag r ql ark /' h The

SerSaa ti@% L e

D4 hM 2P dsBIbERLY sm@trrsﬁufa edmrweis%wss mK'anha e 17
35 Qideblored liquid was cohdenirétBd, Bnd the Sia#ineipsdcipiaté allﬁd’ fevinfwater to glve awhite 25

D- p he IPpivgdryThie thes obtaifibd(cystalativwod the gphciiityrbtatid y;(:[n]ﬁ‘é= —153.0°(c=1, 1N HCl), and also

5 Bacishtwes single sesit inathintpyer chromamggram. Also, the infrared absorption spectrum agreed withgthatf

30. 5 fer aiesisdrhenvidydiic ae 14.5 _ 2.8

10 I A?,ﬁf’ $revi bacteri um anmoni agenes | FO 12071 - . ' ' 2ot O
ﬂ:‘cﬂﬁur& HE@@m Bﬁ.ﬂ 7]&%&amlng3%ofmeatextract 1% of peptoge 53%ofNaCI and 50 4.3

Ael' OMp}iare. AMACIOEHRDIWAS prisharaB 2 10 ml. portions thereof were placed in test tubes and were 4. 2
1. 5 2(@team-sterilized at 120°C. for 15 minutes. To the liquid culture medium in each test tube was aseptically

2 O FI agdasidenl of p 2i¥hafivegyesshutinzof DENCrasirg®YiBhanylolveinenagsed thgugh 4 Millipore filter as an

4. 5 inducer. Each microorg mgn wn ln Table 11 which had been previously cu(l:tured on a bouillon agar slant 35
t e t was cultured at 33°C. for 48 hours. Cells were .
25 Se rmée@o 3&[‘;\# %égﬁ% g@‘ MB&& G‘do rﬁ r $0'minutes.and were washed -
7.8 with a saline water once? Tl wereAt d into 10 ml.of a 0 1N phosphate buffer solution
30  Ps qxielpOPRaEPELSH 820), and the suspension was subjected to ultrasonic treatment at 0°C. for 10 minutes. :
40 - To5ml. of the treated cell suspension was added 1 mi. of a 2 % liquor of D-N-carbamoylphenyiglycine as a : 40 -
substrate in a phosphate buffer solution of pH 8.0, and the reaction was carried out at 33°C. for 24 hours.
Also, 1 ml. of a 2 % liquor of D-N-carbamoyl-{4-hydroxyphenyl)-glycine as a substrate in a phosphate buffer - .
solution of pH 8.0 was added to another 5 ml. of the treated cell suspension, and the reaction was carried out
at 33°C. for 48 hours. After the completion of the reaction, the reaction mixture was centrifuged at 8,000 _
45 1-p.m. for 10 minutes to remove celis, the resulting supernatant liquid was subjected to a high performance * 45
liquid chromatography to determine the produced D-phenyiglycine or D-(4-hydroxyphenyllglycine.
The conversions are shown in Table 11.
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35 AIMS 1. A process for preparl ng DN—car bam)yl a- am no aci ds g the
folJ owing general fornula (1): 40 - .

40 G?-l—COO—I NHCO\IHZ 45 - . _GB'.20425 B 17

al group, an ar aI kyI group haV| nng\BEéJan car bon atom; a substituted
~arpl kyl group, an unsubstltued or substituted phenyl group of ‘the fornul a:

5 : _ : . Cbe&Vefsjon (mole %) _

5 [ er Stt[aer r ] 55 D-phenylglycine D-(4-hydroxy-

5 ich R R2, R3 and R4 are independently a hydrrigeyigiz¢ioann a hal ogers

a om aﬁ’ug ro roup, a met hoxy group, an ethoxy group. or a nethyl ‘group,

afthien @éﬁ Sfuryl group, -a pyridgksgroup, athisasolyl group, an '

[

¥
I.'
i

H

dazonI group -or an indolyl group, which conprises subjecting

.ﬁ‘j-subq | Ackibgeleraib@aat 0i ns having the fol | owing general formula (11): [err

NH Hi@amite21 17 * C L M S W @20423%81B . 17 TABLE
11 Conversion (nmole % Strain D phenyl gl yci ne

D- (4- hy diryibpotetium 11.0 4.4
phenyl‘),gI‘ifT&'f’ﬁ’ﬂéé'-‘?""”“"s":012"71 5 Bacillus macroi des ATCC 12905 "
82 - 10 Aer obact er cl oac ' 1®. 5
2.8 Sarcina utea IF0 1098 10 1AM 1221 B?gw bacteri um4a3mmn| agenes | FO
12071 1%eromonas hydrophila : 42 . 15

15 Sarci ngoBawwea | FO 1099. ) 3.5 ) 4.3

‘Aer omemas hydrophil a : 4 2 1.5 1 FQo

1 3820 20 Flavobacterium

20 Fl avobB¥eEt A ¥P&vescens 1 FO 3086 BaC| | usal vei FO 3343

4.8 Bacillus afvei IFO 3333 8 25 , 4.8 1.8
25 Serzg atia narcescens ' 3.1 : 1.2 JsFO
3054 Serratia marcescens 3.1 1.2
iFO 3054 ' "
Arthrobacter simplex : )
a0 ATCC6946 78 3.2 30
Pseydomonas putfe- ‘ o
faciens 1AM 1002 .24 0.9
35 _ o ' " 385
CLAIMS '
1. A process for preparing D-N-carbamioyl-a-amino acids having the following general formuta (1):
0 - - : SLEITT e ' S 40
R=-CH—COOH
- )}
_ NHCONH, o : L . : -

wherein R is an alkyl group Havin’g T to 12 carbon atoms; a substituted alkyl group, an aralkyl group having 1
to 12 carbon atoms; a substituted aralkyl group, an unsubstitued or substituted phenyl group of the formula:
R? -
.. . : RZ. ’ l. -
55 : . P‘_ ) 55
in which R', R?, R? and R*are independently a hydrogen atom, a halogen atom, a hydroxyl group, a methoxy
group, an ethoxy group or a methyi group, a thienyl group, a furyl group, a pyridyl group, a thiazolyl group, -

an imidazolyl group or an indolyl group, which comprises subjectlng 5-substituted hydantoms having the
following general formula {i1): -~ R—=CH C=0

T

NH -~ NH




Art hr obact er si npl ex ' 30"~
ATCC 6946

wﬁymmmmwwmmmwwmmmmu N2
o 3w o . GB20428 1e

fol |l ow ng general formula (1): _40 . TABLE 11"

40 R-CH COOH (1) * “NHCONH2 45 | e

45 wherein Ri.s an. al kyl ‘gr oup. .havi ng 1c&rﬂeriu8nﬁﬁietmn atoms ‘a substituted

al kyl ¢soaip, an ar al kyl - group having 1-Dphehiglyeindon dthpiroxg- substituted:

aral Ky~ gr oup, an unsubstl tued of substl tuted phenyl DWMWOP the forrrul 8:
S . ferr] |

50 [errfaﬂ'é'gma‘gg’d"s o gaB 305 -

55 in which I!%l? R2, R3 and R4 are |ndependently a hydr ogen atom a hal ogen

atomwaAb&d;mwbacgg oup, a’ methoxy’ group, .an et hexy group- or_a net hyl ar qyp,

‘@ thienyllAgnzap, a furyl group, -a pyri d§/"r group, a t ht4izol yI group, an

i m dazol yl group. or -an indolyl group, which conprises subjecting- -

5- substlsfel!lbé‘ﬂe’h' 0| ns having the fol yyi ng generalaformula (11):. ' [érr]
C 18 ammopaey B e
8 ISmil}(j,,uga,Fo.,ogfy;erel n Ris as defingd above, to jhe action of a 18

cul tured broth, cel ortreated cells of a M croorgani sm.or an.enzyne ..
extract @drofrionavihydrepsiel | s, .in an. aqueous 4r121tad| um at.- pH 7 10, the.
-concent r dfQ 38R0 of sai d 5- substl t ut ed hydantoins in the" aqueous medi um bei ng .
from® 1 to 30 percent by:wei ght and m croorgani sm being one ctultured atoa .
t enper a E,); agle ”"IgB %% degree C and a pH 4111 in a cultufe medi um’cont ai ni ng
0.05 to 5°¢° &&ht by wei ght of an inducer selected from netabolites of
pyrim dlggﬁlugaﬁgﬁ:o@m t heir anal ogs and hgving an abiljgy of hydrolyzing the
5-subggituted hydantoins so as to substantially produce D-N-car banoyl - 5

a- am no Sewatid marcaseensr ecoveri ng sai d D- N-cgr banoyl - a- anmj po acids fromthe

medi um JFO3pRR process of Claim 1, wherein said mcroorgani smbel ongs to

t he gemAshro ! etr)saict r, Arthrobact er, Agrobacterium Bacillus,
Br ew% Aﬁ-g &F’flnebact erium. Sar ci n&,8 M crobact erd.aim M crococcus, 30
Prote 10 Pseudononas, Acti nopl anes Mycobact eri um Nocardia or '

treptomy@e&nonasputre- The  process 9of Claim1l or 2,
wher ei n daveds wWht19bl i tes of pyrim di ne ases and t hei¥® anal ogs are sel ected
from[err]-alanine, [err]-ureidopropionic acid, [err]-am no-iso-butyric
acid,3 err]-ureido-[sobutyiric acid, [err]-am no- n-butyric acid and 35
[err]-ngrg@gtopropionic acid. 4. The process of Claim1,2 or 3, wherein a
netal ion 1S added to the culture nedium containing the 15 inducer. '
15 5. The. @ 6REsToprepling) DINGarb My @hrfinG adidd hBBhgthe folivingSgeReralBdHRa (€l ect ed
froméi val ent -manganese, cobalt, nickel, copper, nagnesium-and iron iongoe-
trivalent alum numion, and hexaval ent rml ybdenumion. 6. The process of
Claim4 or B-CHu®OPHi n the concentration of said netal ion in thS culture

medi um i sfrogﬁ 0@ w0 100 p.p.m 20 7. The process of Caim1,2"or 4,
wher gjen the substi t ut ed hydant0| ns are’ the DL-forms or L- forrrs 20 45
wherein R is an alkyl group having 1 to 12 carbon atoms, a substltuted alkyl group, an aralkyl group having 1
to 12 carbon atoms, a substituted aralkyl group, an unsubstitued or su bstituted phenyl group of th_e formula:
50 o ' 50
Ra
55 - 55

in which R', R?, R® and R* are independently a hydrogen atom, a halogen atom, a hydroxyl group, a methoxy
group, an.ethoxy group or a methyl group, a thienyl group, a furyl group, a pyridyl group, a thiazolyl group, -
an imidazolyl group or an indolyl group, which comprises subjectmg 5-subst|tuted hydantoms havmg the :
followmg general formula (m: - - R CH C O :

e
NS
S
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8. rocess for preparing D-a-anino acids havi ng the folm
for (111): R-CH COOH 25

(11 25 NH2 whi ch conpfl ses subj’ ectlgg oS- sub“m’mm’"mm”mr

gavqgg th%az%%_ﬁﬁ‘i"i‘g general for rruI a (rr): 3

NH

' 35 wh e\flléqralln Iﬁs P%d to e ‘%lmrﬁfjb t'l!|1 cellso oaI Eatid cellsofa mlcroorggmslin
i =1 h of §4ibl
ool R HE'a;" A SRty sty
t ONB, peiy oHE‘&M httalié réi’ure 8 B Ué n@ﬂﬂﬂl;‘h 1ig6 allﬂreﬁriedtuhﬁbﬁlbiﬁmb a.05t04Q
[ er r g fi®pefdent bylwelght of hieihtcer selected from metabolites of pyrimidine bases and their analogsand 4 | n

whi ¢ h Hiawing hn atjiley of hydrpleaing]theribftEReY hydartoingsd espte n@l@mll v progire Py-eprtRmoyl- an

glr gyl f@t;'w adigeydnd °QV3F'69$§Q:§1°HBWM mmo ?’ up. N
50 LEZI omog‘g W%ct {Iaﬁ%@ﬁ%ﬁﬁte ?\Bﬁlﬁ a rlum Sar?n@%%ﬁng? ?né’ Nﬁ%@tﬁ &E ﬁ}tilHP

50 . The process of Claim 1 or 2, wherein said metabolltes of pyru{\leﬁé bases and their analogs are

55 i n $bcedfrbm Blalaning, grup&dop{oaroh.]caad plamino]isoctiugyrit auith pareiiesdobytyidic dvidip-agion- at om
a hal ogbityritiaGitnandp-hgrdaptopydpiaqpicacip, a net hoxy group, an ethoxy group -or

met hyl 4+ Ghpproeess ¢fiCiaimy . ZQr%wpere-aPmeﬂ '03136(‘}%"’ t%fhwitwemed'gmarﬁa'mag thRi azol I

gr outs, ingyees. ni dazol y p or t'8red -
broth, Ek.e The preqf:z Pél:s |urr§an o::: :afneg ?l::éh egﬁ)ersgbct dqromrﬁva%% %ﬁ%y@ese,@ob%“act ed
from t E cesk g@ iR med]ertaltldiﬁn ﬁ@&ﬂtﬁﬁﬁﬁeﬁhhﬂﬁrom 60 of
sai d 505%&166&; hydant0| ns | n the aqueous medi um being fromO0.1 to 30

per cant 7byrhwnogéa‘s ofdieiim $,2i084, Niherein dheghesn bstitmtduichydemtains@rediod DLeforms ogt-fogms. 20

t enper aBurAeprodessiorrenarilg Rrprdmine agids having thy fellewinggeperekiorrutfililin cont ai ning 0.5
to.1.0 percent by weight at an inducer sel ected from netabolites of

pyri m di ne b?f nd their anal ogs and having an ability of hydrolyzing the

5-su étltuﬁt‘e hydant oi ns so as to substantially produce 65 ) 25
D- N- Car banoyyg,a- am no aci ds having the follow ng general formula (1):

65 * .C L M S * GB 2 042 531 B 19 R CH - COOH NHCONH2 5
wherein- R I s as defined above, Ive said D-N-carba m no aci ds,
and r embigh epiprripes sE‘?i?“B%ﬁ)iHbStﬁ'l"‘B‘lﬁyd?’gﬁPﬁ hawingjthp,follovdng gan rr(% aa@? No aci ds. 9.
The P¥ocess of Caim, whereipg- e@.[.d_m_@rg)@r gani sm.bel ongs to genus
Aerobacter, Art hrobact er, Agrobgcteriu Baci | | us, Brevibactert um
Corynebacterium Sarcina, Mcro teri MR Mcrococcus Pr ot eus,~ 10 -
Pseudononas, Acti nopl anes, l\/ycobaet\e[/um Nocardi a or Streptonyces

10 18 The process of Claim8 or 9, Cwherein said metabolites of pyrlmd?
bases and their anal ogs are sel ect eé from[err]-alanine, o
[err]-ureidopropionic acid, [err]-am no-iso=butyric acid,

[ e 1] - YnGlaflRid 5 QMUY s@6dtitbtoclafiighoud/Hn/aratkylrdis] asubstinutstisehiiqiloup, said -

[ er r Ly BRIuGSHAAR | AR Edibch abdhsflan uhiubstiiined prsolstiswdphendl aoumothdfopnuld:0, wher e#n a
metal ion is added to the culture m;dl um conta| ning the .

R3
T . ' R R 45
in which R1 R%, R3 and R4 are mdependently a wherem Risan alkyl group havmg 1 to12 carbon atoms, a
substituted alkyl group, an aralkyl group having 1 to 12 carbon atoms, a substituted aralkyl group, an
50 unsubstituted or substituted phenyl group of the formula: 50
R4
R3
55 R R 8

in whlch R1 R?, R3 and R4 are mdependently a hydrogen atom, a halogen atom, a hydroxy| group, a methoxy '
group, an ethoxy group or a methyl group, a thienyl group, a-furyl group, a pyridyl group, a thlazolyl group,
an imidazoly! group or an indolyl group, to the action of a cultured broth, cells or treated cellsofa - '

60 Microorganism or an enzyme extracted from the cells; in an aqueous medium at pH 7-10, the concentration 60
of said 5-substituted hydantoins in the aqueous medium being from 0.1 to 30 percent by weight and said
microorganism being one cultured at a temperature of20-85°C and at pH 4-11 in a culture medium
containing 0.5 to 1.0 percent by weight at an inducer selected from metabolites of pyrimidine bases and their
analogs and having an ability of hydrolyzing the 5-substituted hydantoins so as to substantially produce

g5 D-N -carbamoyl-o-amino acids having the following general formula (1}: 65



15 i nducer.
.15 12. The process of Clalmll wher ei n tal ion |s a rrenber o ee
from bi val ent manganese, cobalt, nickel ﬂﬂﬂiﬁm y m and iron sl
trg val gt -al um num i on, and hexaval en :
adam ﬁ] ar 12  wherein the cnncentraﬁl on of sajd rre al” |onqgﬁup%§3c‘cl tur18
~mediumis from0.2 to 100 p.p.m 20 14. The process of CQaim8,9 or 11,
“wherein the B0 ut ed hydantoi ns are the DL-forns or L-forns 20 15.
The process ofy{dAjyn 8, wherein the renoval of t he car banoyl gro@p S
carried-out by reacfl ng the DN carbanoyl -a-am no acids with nitrous acid
I n an agidi c aqueous nmedium 16. The process of Caim 15, wherein the
renoval ohertiti B isasddfinamabove) toqiye said D-didarbiamdyl-atainiri\aciesyphdryinodngihe @ffamoyt mat eF y
equi ol agroamicamsaidii-Nigarbarpeybo-awind agids. an aqueous nedi um in which at least 0.4
nédrmal of %a Tgsprggqsmaf laif R ayhgreinsaid migraorg lgguéqq[ongs to genus Aerobacter, Arthrobacter,

a us 4 rein cr O S, PR
25 17. OTﬁguW fctfr):oplanegfl\jﬁc‘gdactenum oé%s reﬁ fMé ?%F}B‘U‘%ﬂ Nqu CHRe &'ﬂ%‘am)x !

group 1%7GEr t‘l @fw& of Biintidindbats ahYenGPRaRYd b9 @
cul t ur edsducRb omBala ﬁe,@furédda?dp ic6&d, 83 -.s’:la tm\ﬁ;iESlﬁH B-8731dd oty aci) planiiRo-
- ext r act eabityaraciiand G @blcantoidichicacias 00r gani sm havi ng an ability of removing

t he- car barnby [Theproeess o Clainti 9 br - wereiyeaTostél icn-isatierto the bulwire ilium cbtainligthe

proces® tﬂf’“"@T al m 17 vvglen{ e| n sai dl me(irloorganl sm haV| nm atr,l| abl I | t of _ 15
r enpv Ing I? e |rc? s |v e é in m g%e?‘v

cul tur ed '1§ @{ f'e"é Hy 'M natei S oGt {?Ewéff aéim? m ucer
19. The ﬂg,gggg,s]o@ & concentration o sal ucer

the megi unui hé ﬁreﬁe&fﬁﬁ%s oor111%rhpeuvm Substitdbd hydaﬂomsﬂaethpnmaﬁ&roiforﬁlsal m‘,‘;7
or 18, whas.eiThe wadess ofClaino) whersin swirdraovilvgthe carlzdioll drqupddfcarriedront byigadtingthe 35
car barmyp"ge Oﬂ@rﬂﬂng’sﬂ‘:{dawtﬂh@"@@HEI%'"AEP%WP%QUS mA@!WDrmnas Br eV| bact er| um
"Baci | | us {f hﬁ" pogeg f flai W moygl of tha£arbempyl grpup i ?’El? z'r '°F‘
21. A gﬁ g";e g‘;‘fg ééﬁ: W BLEous PSR A Aauseus FRefE™ ALY KBt R AR T RIS as ”
e

descri ;Erﬁ ofd ot Bfafm 8,9 o1 Yt the refnB6al SPHRERIbER oy §36H ik PR iR bA-
Print ed aweoddeﬁedmai 2 BH 51031 B} eMipIHIRIaYulidkddibedth, cdl¥ ofereaisd Gels Gliainflérbdigarisningrany
Li m t ed, erZyroyelanactedSenns by celld, 98B mickiwkganisth baviryyan ability Bfaéreoving®hd dabemoyd Group of
Sout harrpthsﬁ Naearhadiopiepsaminaasiglan, WC2A 1AY, from whi ch copies may be obt ai ned.
18. The process of Claim 17, wherein said microorganism having an ability of removing the carbamoyl 30
group of the D-N-carbamoyl-o-amino acids is cultured in a medium containing a D-N-carbamoyl-a-amino
acid as an inducer. _ .
19. The process of Claim 18, wherein the concentration of said inducer in the medium is from 0.05%to 1
% by weight.

36 20. The process of Claim 17 or 18, wherein said microorganism having an ability of removing the 35
carbamoyl group belongs to the genus Aerobacter, Aeromonas, Brevibacterium, Bacillus, Arthrobacter,
Pseudomonas, Flavobacterium, Sarcina or Serratia.

21. A process for preparing D-N-carbamoyl-a-amino acids substantially as described with reference to
" any one of the examples described herein.
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