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Enantioselective synthesis of a-hydroxyl acid

HUANG Jing, ZHANG Xiaofang, ZHANG Hubo, YANG Yihua, LIU Shouxin

(School of Chemical and Pharmaceutical Engineering, Hebei University of Science and Technology , Shijiazhuang Hebei 050018, China)

Abstract: (L)-q-Hydroxyl acids are synthesized by using (L)-amino acid, NaNO, and H, SO, as starting materials via diazoti-
zation. The reactions are carried out at 0~5 “C and the configuration of products is maintained. All specific optical rotation

agrees with reported data. The synthetic target molecules are characterized by ' H NMR.
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Fig. 1 Synthetic route of L-a-hydroxyl acid
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1.2 &HFAE

BURE A R B TR O R PR, ZERE I BB T AL = E A BLER 10 mmol (0.5 mol/L,20 mL)Fl
L-# 3% (10 mmoD , FEER LT FME BT KRG, T 0 CHMET . @dEREBRIEFMA NaNO, /K
VW 20 mmol(2. 0 mol/L,10 mL) , ¢ R W , B E NaNO, BRE e, gk 22 M 8 h, B J5 MR 7K
BR . RNRBEARAAZZEIFMIR. ACRIBERE S RERRN B, HHD>ERBKEERE I
.G & TK Na, SO, T4 U8 RFFRIEM =Y. FIEC k- ZERHITE S &, R v K15 B @ kK,
1.2.1 (D-2-BE3FZERNRULEY D

BER:L-FEWNEAR, 2R HF 70. 1% CCHRE R 65%57), kS8 124 ~126 °C (CHRME K 123 ~ 124
Thh,

'H NMR (500 MHz, MeOD-d,) 8y:7.28 ~ 7.24(m, 3H, Ar), 7.22 ~ 7.17(m, 2H, Ar), 4. 87
(brs, 1H, OH), 4.34~4.32(dd, J=3.5 Hz, J=4.0 Hz , 1H, CH), 3.12~3.08(dd, J=13.5 Hz,
J=4.0 Hz, 1H, CHH), 2.92 ~ 2.87(dd, J=14.0 Hz, J=8.0 Hz, 1H, CHH),

1.2.2 (D-2-BE-FRERTRUEEY I

B LR PR R 45. 5% CCBAME N 31 %5 48 8K 64~65 C CCHRE SR 62~63 CED),

'H NMR (500 MHz, CDCly) 8g: 7.46(brs, 1H, OH), 4.16(s, 1H, HOC@COOH), 2.16 ~ 2.14
(m, 1H, (CH3)2C§), 1.05 (d, J=7.0 Hz, 3H, CHj3), 0.92 (d, J=6.5 Hz, 3H, CH;),

1.2.3 (2S, 39)-2-BE-3-FHEKBRUELEYID

BER:L-RREBR, =R 46. 3% CUBE A 52%65) 48 S~ 56~57 C GLBRE A 52~54 CH),

'H NMR (500 MHz, MeOD-d,) &y: 4. 91 (br s, 1H, OH), 3.98 (d, J=4.5 Hz, 1H, HOCH—
COOH), 1.81 ~ 1.77 (m, 1H, CHCH,), 1.52 ~ 1.47 (m, 1H, HCHCH,), 1.30 ~ 1.22 (m, 2H,
HCHCH,), 0.97 (d, J=6.5 Hz, 3H, CHCH,), 0.92 (t, J=7.5 Hz, 3H, CH,CH,),
1.2.4 (D-2-FEALHEXBRUEEYN)

BER:L- ZEBR, %N 60. 7% CCEE R 40 %57 75 58 83~85 “CCXHR{AE R 78~80 CH),

'"H NMR (500 MHz, MeOD-d,) &y: 4.85 (brs, 1H, OH), 4.14 ~ 4.12 (dd, J= 8.0 Hz, J=5.5
Hz, 1H, HOCHCOOH), 1.88 ~ 1.82 (m, 1H, (CH;),CH), 1.57 ~ 1.54 (m, 2H, CH,), 0. 96 (d,

]=3.0 HZ, 3H,CH3), 0. 94 (d, ]=3.0 HZ, SH, CHg)o
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Fig.2 Reaction mechanism
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Tab.1 Effect of NaNQO, quantity on the reaction yields

PR/ %
NaNO; 1 & /mmol
a1 [l a7l HEYN
8 35.3 10.6 — —
10 59.1 21.2 22.4 44,1
12 49.6 33.4 21.0 42.6
15 66.6 39.6 22.3 72.5
20 70.1 45.5 46. 3 60.7
30 73.6 41.2 41.5 63.7

F 1 B4R B, NaNO, FIRI KR, 7= AR R A8 5, UL B B R A RO 3 i 8 19 NaNO, X X
PLRAFIE . Hid B KB 2 55 BARFALE.
2.3 MBREXERNLRMERN

S5 A 3 S OB AR PR B Uk PR R 5 5 ok B LA S L B R R T LA S 2R E AN AR B RT PR T 5 A R R BE X 7
REYFMHINE 2.

Tab. 2 Effect of sulfuric acid concentration

YR %
BRERVE BE /(mol « L™1)
a1 Aty (a7l Ew N
2.0 75.1 51.5 50. 2 64.7
3.0 63.0 50. 6 46.1 59.4
4.0 52.5 48.4 44.8 48.7
5.0 49.0 44,1 — —
6.0 46.3 42.5 40.5 39. 8

HIFR 2 AT, 238 KRR FR VR BE At SO S8R S AN ERAR L BT ABR R ¥ BE LA 2. 0 mol/L BA AR
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Tab. 3 Specific rotation of compounds

wab Ll
(=]
SCE SCHRIE
L —22.04 —21. 30]
(¢ 2.35, H;O) (¢ 2.35, H,O)
I +17. 36 +17. 301
(¢ 1. 06, CHCl3) (¢ 1.06, CHCls)
I +20. 20 +21. 92031
(¢ 1.0, CHCly) (¢ 1.0, CHCls)
W —26.67 —26. 62031

(¢1.2, 1.0 M NaOH) (¢1.2, 1.0 M NaOH)
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