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Fig.1 The compounds derived from TAL with

hydrogenation and decarboxylation reaction
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Table 1 The catalytic activity of different catalysts on the hydrogenation of TAL

Conversion of TAL

Selectivity of DHHMP Selectivity of HMTHP

Entry Catalyst % o o
1 RANEY®Ni 100 0 89
2 RANEY©N;i’ 100 0 75
3 10-Ni/C 7 0 0
4 10-Ni/CeO, 8 0 0
5 10-Ni/Ti0, 9 0 0
6 10-Ni/Si0, 9 0 0
7 10-Ni/MgO 8 0 0
8 5-Ru/C 57 5 81
9 5-P/C 15 7 53

10 5-Pd/C 9 0 22

a. 50 C, TAL (2 mmol), catalyst (0.25 g), 2-PrOH (5 mL), 10 h, N,(0.1 MPa) ; b. 80 C
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Table 2 The hydrogenation activity of TAL with different alcohols

Entry Alcohol Conversion of TAL/% Selectivity of DHHMP/ % Selectivity of HMTHP/ %
1 MeOH 5 0 0
2 EtOH 20 25 0
3 1-PrOH 40 15 70
4 1-BuOH 50 14 54
5 n-pentanol 48 15 31
6 2-PrOH 100 0 89

a. 50 °C, TAL (2 mmol) , RANEY®Ni (0.25 g), alcohol (5 mL), 10 h, N,(0.1 MPa)
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Fig.2 Time courses of TAL hydrogenation catalyzed
by RANEY®Ni
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Fig.3 Catalytic activity over 17 rounds of successive

reaction of TAL hydrogenation catalyzed by RANEY®ONi

FRAERI =1, Tk SL LR, FRiJE & B iy R R
S B T E R 3Tk, i o SR i
Z PN IR L ROl %5 2% RANEYONi X 2 L 1R
T EEPERE. N ER . (2R MR ARE A
W2 R R A3, 43 i R R e v 3 2
FURFRFE AT, S us| WL D) 55 i 3 AT ) A3 ML 2% o
WAy, Gnge 3 s, JA 0.01 mmol/L )& MR )5 ,
TAL AT A B BT, RN TAL §44k
1 HMTHP ZE£:0E R R LA S DHHMP 3851 1
B BEAL, RANEYONI 765 P S BRI 71 i i A6 38
PEREAR B EE, MG 4 YRS I M A L BH 2 B 1K (en-
try 1,4). HEICHEN | RANEYONi FA7EAE RPN &0
PEOL, T P 2 5 A S 32 38 1 R o e A b
T PE

% 3 FEMEXFIA TAL S gL E T
Table 3 The catalytic activity of different catalysts on the hydrogenation of TAL

Entry Amino acid Conversion of TAL/% Selectivity of DHHMP/ % Selectivity of HMTHP/ %
1 tryptophan 68 7 90
2 methionine 68 13 79
3 alanine 74 10 81
4 alanine” 73 10.3 80.8

a. 50 C, TAL (2 mmol), catalyst (0.25 g), Amino acid (0.0l mmol/L)+2-PrOH (5 mL), 10 h, N,(0.1 MPa) ;

b. after 4 cycles
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RANEY® Ni Catalyzed Transfer Hydrogenation of
Triacetic Acid Lactone

ZHAO Ze-lun"?, GAO Guang', SUN Peng', XIA Chun-gu', LI Fu-wei"
(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract; A catalytic transfer hydrogenation process was developed for the production of 4-hydroxy-6-methyltetra-
hydro-2-pyrone from biologically derived platform molecule triacetic acid lactone ( TAL) under mild conditions.
With isopropyl alcohol as hydrogen donor, RANEY®Ni showed high activity with selectivity of 89% within 10 h.
After 17 rounds of recycle experiments, RANEY©Ni still exhibited good catalytic activity and it also showed high
stability during TAL hydrogenation to 4-hydroxy-6-methyltetrahydro-2-pyrone in the presence of amino acid.

Key words: biomass; triacetic acid lactone; transfer hydrogenation; RANEY©Ni
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