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Abstract

Preparation for the D-phenylalanine using chemo-enzymatic reaction was investigated.
D,L-5-benzylhydantoin was synthesized chemically from L-phenylalanine and converted
to N-carbamoyl-D-phenylalanine by the immobilized hydantoinase. The pH and
temperature affected the solubility and racemization rate of benzylhydantoin. The
optimal temperature and pH of the process were 50TC, 85, respectively and the
conversion yield hadn’t much difference with the hydantoinase content in 10hrs.

Thus produced N-carbamoyl-D-phenylalanine was transformed chemically into

D-phenylalanine.
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2] 2 naturald opv:ite] Aol E3d WHA, unnatural® obr| =4S FAY A,
Hetel=, AEY 22 T gFF AFARMY 6] A FdH=H2 At
1% D-phenylalanine< dextroamphetamine sulfate, rnethamphetarnme hydro-
chloride, 1-norephedrine hydrochloride 59 338848 A|d peptide, gramicidin
59 AA, achatin 59 21724 peptided] =83 AFA 2L FHERAZA
2% Hes sl 9tk D-amino acidstE 7I1€9 DL-ol7|x=4te] F71848 <
AAEolx AA3 T2 WAL o]&F F7I3EA YHoz YiAH KAWL,
JASolH 2 AAAE T9 EAFo=Z A3 H2de AdHe=z 54553
oz gAE el D-amino acids A& ¥kgol o] &= B4 F
hydantoinasex= 7] 2l o} AR oz o] FF&E&HE A|d olr|=it FEAE
Az + JE 54L& Adv. Hydantoinase:= 7] A <] hydantoine] 581 4ol
X3tE 22 7)o gt zZ+zbe] N-carbamoyl-D-amino acid® A 7]18, A&
et ol §4F 02 N-carbamoyl?7l & A ASA D-amino acid7} A3 @t}
D-phenylalanine®] AZx G A] #71382 o2 A A D L-5-benzylhydantoing
S92 2 2 8l N-carbamoyl-D-phenylalanine2 AA3A =, 33873 Hy o
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o)&) A% 4 o2 D-phenylalanine®] RFEoxtt. 22y, 71E2 hydantoinase®
©] €3t D-amino acids A ZEE F=2 g AIZke] &1, 7] A i3t specific
activity 7} %2 phenylglycine©]l Y4 hydroxyphenylglycine 52 A=3F A F=
A7t =ikt olel wks) DL-5-benzylhydantoine 22 &=t daq &=
A8 AdFo2 A olEHAE Kt £ AFoAE AAH L= ol&HE

13 3% hydantoinaseE ©| &3}, &9 F2wrg Z73te|A N-carbamoyl-
D-phenylalanines &3, &34 3133 WH S o] 83t D-phenylalanines
stz gt
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1A 3} hydantoinase(EC 3.5.2.2)= Rocheoll A F+U43te] AF&3+9 3, D,L-5-benzyl
hydantoin ™ 4H(3F)2e] L-phenylalanine®2 % & &4l t}. Hydantoinase<]
cofactor2 2mM MnCl4H:0E #7129, 3M ¢=24Yeot2 pHE =&
712 2@ §49] AFRAE Y] 5SmM NaS0;2 &Ho] H71st3, A purging
st ot

23 o 0F

D,L-5-benzylhydantoin2] 23 =

D,L-5-benzylhydantoine ¥ ¥+ © 2 Bucherer-Bergs &4 el 23] phenyl-
acetaldehydeZ H-8] A Z= X9, A A ZH<Q =9 A L-phenylalanineZ %E
#7323tk Benzylhydantoin® 5% ®&4 9]X]el 23 =] 3= benzyl(CéHs-CHz-)
719] B3 8949 &dl=s v ¥ 42 S 7HA o], EAREY
ZI1AZE AMEEH = m$ o8 Hel Ao g, HEE A FEEE &<
3t32zx} pH 2 2% @& benzylhydantoin®] £l =2 =3 33 H(Table 1).

Table 1. Solubility of D,L-5-benzylhydantoin on pH and temperature.

" Temperature(C) 50 55 60
8.0 0.9% 1.1% 1.3%
8.5 1.1% 1.2% 1.5%
9.0 1.5% 1.7% 21%
95 21% 2.4% 3.0%
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Hydantoinaseoll 2] 8 N-carbamoyl-D—-phenylalanine X & -2

T A 3}E hydantoinase 3.74 ku/ £ & ¥-5=3 50T, pH 85, 712 %= 1.0% oA
Vimax, Kn@t< 533 23, 722} 361.8 uM/min, 6.0 mM=S ‘?:‘Sd‘:}.

Hydantoinase:® £°]% © 2 D-benzylhydantoin® ¥+%3}o], N-carbarmoyl-D-
phenylalanineS A4 3st=d], dol3l= L-benzylhydantoine -2, <7lg] ZdeA
D-form© 2 racemization 8t B a1 Aot w2t ¥kg JAAH S FL-5t=
racemization®] 43FS FRI35H7] 93] Y¥HH S =2 hydroxyphenylhydantoins
ANAe wgo] HeW pH 2 SEE 71Zo2 APt pH 85914 952
F7tAl ¥kg-27]E pH 857t 9580t 7] w3SE+E AW, 23]2] 50% 712
A3 Fo &=+ pH 95°ﬂ"‘1 76%7F FF AL, 25 EI 50CA 65CE
F7HAl 50% 7138 A& Fo] WFEHTT} 79%7HA] 2’—7}@—% 2. ol &3d
714 F 50%E =R D—formO] XA 3] ¥vE3F ¥, »FES= L-form9
racemization®©] pH ¥ 2% JF7}ol] wel we}x] 7] gfFo|t.

5% Benzylhydantoin®] suspension’d B¢l 4] hydantoinasedol] & A3} &S

B st H(Fig. 1). o] 23 %7] BbgEEE S4%F vldste] FrtetAATL, <
1021253 Hhgo] 3 E F A EL Z AolE BolA FUH. o] =<
benzylhydantoin®] L3} D form®e] H] &2 =7] 50:5001 A4 o]v] ¥k-g 1A 3HR}e)
80:20°] =HAow, ¥g FEAZA] HE L FASAHFig. 2). ol &ML
D-form tH 20| ¥-8 % 7)o] D-carbamoylate® A &= A2k w38 7)Fe] G2
|84 = 2 racemization =2 U3l ¥H-Eo] o] & == D-benzylhydantoin®] <ol
A 7] "ol welA, ¥rg-o] ALAEE =0]7] 938 15 ku/ £ hydantoinase
ol A 10A]3F <t w32 Y3 1, V)83 E hydantoinase= T batchell
AAL-&8t] ARG S RFAC

D—-phenylalanine &H4&

¥t8 £ 3 3% N-carbamoyl-D-phenylalanines 3]53}7] $13] w-g4-S 10C, pH7.0
=439 o]F wkgAuyle] 83" benzylhydantoing A7) 3L, o 73}

} N-carbamoyl-D-phenylalanine2 2& 4 At} A E benzylhydantoin

2 3, Ax3d AAHE-E A

D-phenylalanine2 Carbamoyl & <¢l] IR-120 o] 223X =S H713 F, NaNO:=

A3 Boj=eo] FAsA o], olue] AFAELS oF 66%°lAtt. T F2d

D-phenylalanine®] 3|5t ¥z T/HT9 2M SEYolE F4A4, &3 & TF7FF

o} obME EF YA AAIE FASIA 2T, o] AF 80%2] T FEH} =
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Fig. 1. The conversion of 5% benzylhydantoin Fig. 2. The profile of D,L-5-benzylhydantoin
to N-carbamoyl-phenylalanine with the with the conversion to N-carbamoyl-phenyl-
immobilized D-hydantoinase content at pH 8.5 alanine.
and 50TC.
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