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Scheme 1 The synthesis route of Danshensu
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1.1 {XEEFkH

Nicolet iS10 # i LI AR 4 2T AR5 ( 52 [F Thermo 23 W) ) 51200 AYAR- T35 5 HI X (S5 Agilent
5] s XT-4B 8 A s A (AUt BHUOB AL ) s DRX400MHZ AU % 4R A (121 Bruker 20 W] )
WZZ-2B R A S e A ( A B R AR A PR H] ) s LC-20A " B i OBAH E3E A ( H AR B EVA ] 5
Agilent1260 RIS R0 AH (3 (SEE Agilent A7) .

R-F+2 ZARERE S F 1B AR UEY) B 5 FLIR v BR A ATCCL. 2696 1) H [ 38 38 fl 25 ) TR o £ 7
R e R el
1.2 ZWAHE

o- CIRREHE-B-(3 ,4- LA ORI ) NIRTR (5) MYl 45« A ¥ EE4R 19 250 mL = FUf P, ARIK
JIA 20 mL BEF 3, 4-— ¥ FE A HIE (5.55 g,0.04 mol) SR 44 (4.92 g,0.06 mol) , N-Z, it H & ik
(5.68 g,0.048 mol) , JF-J7 i i+ , FHl 28 100 CE i f b, TLC Al i i it (V( SR SR - V(A
k) =3:2) o FfAE RN HEAT , VTR PR P POTR B B W AR M e, 3 h IR AS IR R BRI, A8
EEARHT o B ROVIE AP 200 mL pKIKIE G0 i #1128, Bt Hh o B 68 S AR, B VKA T s
T, Ul U , U DE 2R K PR AT R AL K 2 I B RIS 2L B 4, W B a2 koK,
10.29 g, /=% 84. 8% ,mp 187 ~ 189 °C ( CHk{E'"' :186 ~189 °C) ,MS(m/z) :322. 1(M +H) ., IR(KBr),
o/cm " ;3424 3270,2400 ~3000,1778 1692 ,1640,1540 1507 ,1432 .1373 860 .838;"*C NMR (500 MHz,
DMSO-d, ) ,5:169. 8,168.8,167.9,166.7,144.3 ,144.2,133.7,132.9,131.1,129.6,128.4,125.0,23.0,
20.8,15.9;'H NMR (400 MHz,CDCl,) ,5:8.06(d,J =4 Hz,ArH,1H) ,7.88(dd,J =2,8 Hz,ArH,1H) ,
7.27(d,J =8 Hz,ArH,1H) ,7.06(s,1H) ,2.40(s,3H) ,2.32(s,3H) ,2.31(s,3H)

B-(3,4- RN ) IR (6) (] 45 - 10 B ¥ BE AR 1 250 mL — A, A 1 mol/L 3L iR K
75 mL Fl a- CBERNEHE-B-(3 ,4- . O BRI ) IRTR (4. 82 ,0. 015 mol) |, B3 S0 10 h, S i i v 4
2ERGHOIRCERZEL(50 mL x 3) , A3 HLAHIE Z8 18 BRI A, 3 5 [ IF T 5 2 m el R
2.62 g,7=#% 89.0% ,mp 189 ~193 °C ( SCHR{H'" :192 ~196 °C) ,MS(m/z) :195.1(M—H) , IR(KBr) ,
o/cm ' ;3388 3242 ,2400 ~3000,1691,1655,1521 1443 1384 860 814 ;" C NMR (500 MHz, DMSO-d, ) ,
5:167.1,145.7,145.3,139.6,126.7,122.2,115.8,111. 3; '"H NMR (400 MHz, DMSO-d, ), 8:12.92 (s,
1H,COOH) ,9.02(s,1H,ArOH) ,8.94 (s,1H,ArOH) ,8.74 (s,1H,—OH) ,7.35(d,J =4 Hz,1H) ,6.94
(dd,J=2.0,8.4 Hz,1H,ArH) ,6.68(d,J =8.4 Hz,1H,ArH) ,6.26(s,1H) .

FFZER (1) B9l 45: 1 50 mL pH = 6.0 B985 IR Eh 22 P im A B-(3,4- 8 JE R ) 79 [l iR
(0. 125 g,6.35 mmol) B YIH 454 1. 00 g F136 h B AIER B41H 1. 25 g, F 30 CF 120 t/min ¥
ViV 24 h 5 R IR OB R A, B T MR IS 28 m S0RH taik ) & H AR ) /12 %R0. 116 g,
% 92. 0% , HLifE e =15.6(c 0.025, CH,OH) ( SCERE™ [« ], =16 (¢ 0. 1,CH,OH) ) , % W fA i) 5
ee {H1 97. 5% o ZWAAIERIN " R-PF2 K HIEHHE] H 6. 3 min, S-FFS K H g ] 6. 8 min, A
38 S A 2% F : Kromstar ™ -C8 (4. 6 mm x 250 mm,5 wm) 5%, i ghAH B EEA T (58 mmol/L L%
PR3 mmol/ LELERHM , & H] NaOH 4 pH =3.5) (IAFRLL 18:82) , A1 20 °C, Kl # 4 A =279 nm,
v=1.0 mL/min, IR (KBr), o/cm™": 3309, 2400 ~ 3000, 1726, 1607 , 1519 . 1445 860 . 811; “C NMR
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(400 MHz, DMSO-d, ), 6: 175.28 . 144.73 , 143. 62, 128.80, 120. 80, 116. 88, 115.20, 71.49 . 40. 13;
'"H NMR (400 MHz,D,0),6:6.91 ~6.75(m,2H, ArH) ,6.71 (d,J=8 Hz, 1H, ArHl) ,4. 18 (dd, J =4,
8 Hz,1H),2.95(dd,J =4,20 Hz,1H) ,2.74(dd,J=7,13 Hz,1H) .
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Table 1 Effect of hydrochloric acid dosage on compound 6 yield

V(HCl)/mL 45 75 120 150 225 300
Danshensu yield/% 65.6 83.0 80.4 78.2 70.7 70.1
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Fig.1 The HPLC curves of standard sample and fermented liquidwithresting cells
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Table 2 Effect of glucose concentration on Danshensu yield by resting cells

p(glucosecon)/(g-1.7") 0 5 10 15 20 25
Danshensu yield/% 16.0 47.8 67.3 70.5 73.0 48.6
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Chemoenzymatic Synthesis of Danshensu

YANG Lingying, ZENG Qingyou ", YANG Daomao
(School of Chemical Engineering ,Huagiao University , Xiamen , Fujian 361021 , China)

Abstract Danshensu is one of water-soluble components in Chinese medicine Danshen ( Salvia miltiorrhiza
bunge) and has some potential pharmaceutical activities. Danshensu was prepared through chemoenzymatic
synthesis starting from the Erlenmeyer condensation of 3, 4-dihydroxybenzaldehyde and acetyl glycine and
followed by ring opening reaction to give a-acetamino-8-(3 ,4-diacetoxylphenyl) acrylic acid. Hydrolysis of the
substituted acrylic acid with hydrochloric acid gave B8-(3,4-dihydroxyphenyl) pyruvate. Finally, Danshensu
was obtained by enzymatic reduction of 8-(3,4-dihydroxyphenyl) pyruvate with resting cells of pediococcus
acidilactici. The overall yield is 69. 4% and the optical purity of Danshensu is 97. 5% ee.

Keywords resting cells of pediococcus acidilactici;chemoenzymatic synthesis ; Danshensu
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