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Fig 1 The chemoenzymatic synthesis of optically pure L-hydroxyphenylalanine (III).
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Tab 1 Enzymatic synthesis of L-hydroxyphenylalanine (III)

from hydroxycinnamic acid (II)

Conversion Yield

Compound (by TLC analysis, %) (pure 111, %)
P 74.8 43.7
11l 21.1 6.5
1llc 20.6 11.0
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Fig 2 L-o-tyrosine (Illa) production time- Fig 3 Circular dichroism (CD) spectrum of
course from o-hydroxycinnamic acid (1la). product III (0.1 mol « L™!). Illa; (eec*ee);
IIIb: (—); IIIC: ( ————— ).
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IO B SR, WK 60% ,mp 207~210°C (74%,208~210°C )44,
ROWHEEIEN

¥ BR 41 BE £ (Rhodotorula rubra) AS 2. 166 (P E BB AEE O MFFEHHIRS TR Y
BFPBICKE (0. 96 Pa, 30 min) YIS HEFHFE(REBHE 1. 0%, EHAK 1. 0%, DL- X KHEA R
0.1%, NaC10.5%, pH 6. ), ZE 30C,180r - min ‘IR K LG T IEHIEF 48h, RERK 10%
BRHBREHE LRIEFENEREIER 24 0, 1 IEERRATROREKEBEHEY 20 8.
L-B-REF AR ()

BOBBEK 8.5 IMAZIBALESY 1a 0. 125 g i NH; W 33 ml PJ(3. 80 mol + L-!
NH;, 1.33 mol « L=' (NH,),COs, pH 10.5),38 N, 1 min /5%, fE e K L (30C, 100
re min~DRY KT, S BI7E 4.0, 6.5, 10. 0 h BHE LS Y Ta 0. 175, 0. 150, 0. 045 g, 3£
fn 11a 0. 495 g(3. 02 mmole) , B ¥KE R 15.0g « L}, 48 h & F¥%{k, 74 Ila Rk BFh12. 4
g L7 B fb®ik 74.8% . B.LOBREWEE, W HCLBMLE pH 2. 0 LIF, DLIE B R # L Plla
0.04g, WINASHARZMERKREAREY Ua, i pH Zrhi , MEZE LB RE L CGA-688
HE(22.5X 2. 0cm), fj 0. 09 5% NH, Kik It B =M B E MM ERE T .2 60% ZBKBER
H4RBEAYEK Ma 0. 239 g(1. 32 mmole,43. 7%) ,mp 212~214'C, [«]¥—4.8°(c 0. 500,
H.0) , IR(KBr) cm~!; 3200~2400,1497(NH;),1602,1410(C0O0~),751(CsH,) ,'HNMR & ppm;
2.99~3. 40(m,2H,CH,), 3.91~3.98(q,1H,CH), 7.19~7. 39(m,4H,CsH,) ,EIMS m/z(%) .
164 (M — NH;, M — HO, 13)*, 154 (M + H — CO, 30)*, 91 (M — H,NCHCOO — HO, 20)*, 74
(H,NCHCOOH, 100)*,

L-[8)- 223 A FEk (1b)

AR R 10. 8 g MAFIEAIL S b 0. 50 g fy kiR NH, W 110 mi Py, LAY %
#/ L. 457 RN 4T 9,21,32,43,56.67,79 h BT A n4k& 4 1ib 0. 50, 0. 30, 0. 50, 0. 50,
0.50, 0.50, 0.20 g, LM N 1ib 3. 50 g(21. 3 mmole) ,}KBF K 31.8g « L', 100 h [S& L $:4k,
BAETYUbERE RN T7. 48« L7 KN 21.1% .. BLUBREFHEEHHERSRIL 5 LR
Bk B ALY 1Ib 1. 85 g(11. 3 mmole) , W iE pH E HY¥E/S L CGA-688 H: (45X 3 cm) ,
0.09% NH, K¥ER . WMABH =ZHMBERI HBERET HOU ZBKBERES REBUEA
SRk IIb 0. 250 g(1. 38 mmole, 6. 5% ) ,mp 275~ 276C (3LMR 275~276'C), [ald’—11.1°Cc
0. 497,0.1 N NaOH), IR(KBr) cm~', 3200~ 2400,1505(NHJ ),1577,1410(CO0~), 870,797
(CsH,) .'HNMR 5 ppm; 3. 00~ 3. 26 (m, 2H,CH,),' 3. 94~ 3. 98(q, 1H,CH), 6.68~6.79,
7.26~7. 31(m, 4H,CeH,), EIMS m/z(%).: 181 (M, 21. 2)*, 136 (M —COOH, 53. 1)+, 107
(M—H,NCHCOOH, 60)*,91(M-H,NCHCOO-OH, 24)*, 74 (H,NCHCOOH, 100) * ,
L-3}-2% % 7 R 8 (1e)

WO FREEK 21. 4 g AR A LAY e 0.50 g 49 b8 NH, JE¥E 110 ml 1, X f7 %%
& ., 23RN #4T 3,6,9,21 h @ #40 e 0. 50, 0.50, 0.50, 0.11 g, FEFEMLSH Iic
2. 11 g(12. 9 mmole), B E R 19-2g L', 48 h Ik N, B >H Ulc FE N 4. 38
g+ L7, RNy 20. 6 % . B U BR XK )5 BRALUTIE BIWUB R ¥ 4LY Tic 1. 39 g, MM A FHH
ZBEZE BRI e 0. 03 g, JL[E UL Tic 1. 42 g(8. 66 mmole), /KIS HERX L 285 | CGA-688
H(22.5X2. 0 cm), L4 0. 09% NHy 7KBERY , & ZERR Ulc B A BE R R B Wi b7 1 , o 8 3 ok 48 &
BET,53EH®HC B%, B H NH; PHEEE & ER™Y Lic 0. 258 g(1. 42 mmole,
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11.0%) ,mp 266~267C. [a]¥—7.0°Cc 0. 505,2 N HCI), IR(KBr) cm~', 3200~2400,1515
(NH}),1590,1415(CO0~),840(CsH,) ., 'HNMR & ppm; 2. 80~3. 30(m,2H,CH,), 4. 00~ 4. 20
(t,1H,CH), 6.80~7.30(q,4H,CsH,), EIMS m/z(%): 181(M,2)*, 107 (M —H,NCHCOOH,
100)*,74(H;NCHCOOH, 100) *
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A NEW CHEMOENZYMATIC STEREOCONTROLLED SYNTHESIS
OF OPTICALLY PURE L-HYDROXYPHENYLALANINE

JS Zhao, JQ Cao and SK Yang
(Chengdu Institute of Biology, Academia Stnica, Chengdu 610041)

ABSTRACT Optically pure L-3-(2-hydroxyphenyl) alanine (L-o-tyrosine, ITla,), L-3-(3-
hydroxyphenyl) alanine (L-m-tytosine, IIIb) and L-3- (4-hydroxyphenyl) alanine (L-p-tyrosine,
Illc) were synthesized by the stereocontrolled amination of corresponding hydroxycinnamic acid (II)
catalyzed by L-phenylalanine ammonia-lyase (PAL, EC4. 3. 1. 5) contained in Rhodolorula rubra
mycelium. The amination of compound 1I was completed in aqueous ammonia solution (6.4
mol » L=, pH 10.5, 30°C) with the conversion of 74. 9% (Ila), 21.1% (IIb) and 20. 6% (Iic)
respectively. The absolute configuration of the products Illa~c were confirmed by circular dichroism
(CD), and chiral high-performance ligand exchange chromatography (HPLEC) showed that products
II1 were optically pure L-isomers.

Key words L-phenylalanine ammonia-lyase (PAL, EC4. 3. 1. 5); Chemoenzymatic synthesis;
L-o-tyrosine; L-m-tyrosine; L-p-tyrosine





