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Fig. 1 FTIR spectra of the Merrifield Resin (a), the
compound 3 (b) and the compound 4 (c¢)
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Scheme 2 The catalysts used in this study
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Table 1

(0]
OHC 10 mol% Cat.
O W
NO,

Screening of catalysts for the organocatalytic asymmetric Aldol reaction®

O  OH

H,0

NO,

Entry Cat. Solvent Time (day) Yield" (%) d.r. “(syn/anti) e.e. (%) (anti)
1 Cat. 1 H,0 7 43 14:86 60
2 Cat. 2 H,0 7 54 44:56 30
3 Cat. 3 H,0 7 19 52:48 24
4 L- threonine H,0 7 — — —

“The formulae of the catalysts can be found in Scheme 2. Experimental conditions (0.2 mmol scale): The reactions were stirred at ambient

temperature in H, O with a 1:10 ratio of p-nitrobenzaldehyde to cyclohexanone ;" Isolated yield ; *Determined by HPLC analysis
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Table 2 Screening of Solvents for the organocatalytic asymmetric Aldol rention®

(@)
OHC 10 mol% Cat.
+ Solvent
NO,

O OH

Entry Solvent Time (day) Yield" (%) d.r. “(syn/anti) e.e. (% ) (anti)
1 Isopropanol 7 21 53:47 20
2 Aether petrolei 7 23 57:43 23
3 Ethylacetate 7 31 58:42 25
4 DMF 7 13 45:55 24
5 THF 7 17 59:41 22
6 H,0 7 43 14: 86 60

74 SLS-H, 0 4 27 16: 84 57
8! PEG-400-H, 0 4 65 15:85 58
94 Tween-20-H, O 4 89 14:86 78
10¢ Span-20-H, O 4 86 14:86 59

*The formulae of the catalysts can be found in Scheme 2. Experimental conditions (0.2 mmol scale): The reactions were stirred at ambient

temperature in solvent with a 1: 10 ratio of p-nitrobenzaldehyde to cyclohexanone;" Isolated yield; Determined by HPLC analysis; The

concentration of the aqueous surfactant solution ; SLS- H, O 8 mmol/L,PEG-400-H,0 10 mmol/L, Tween-20-H, 0 2 mmol/L;“Span-20 was added

with a 1:40 ratio of span-20 to p-nitrobenzaldehyde
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Table 3  Screening of reaction conditions for the organocatalytic asymmetric Aldol rection®

O OH

OHC
\©\ Solvent

Entry Cat (mol% ) Cyclohexanone (equiv. ) Time (day) Yield” (% ) d.r. “(syn/anti) e.e. (%) (anti)
1 15 10 4 90 17:83 71
2 5 10 4 75 15:85 59
3 10 5 4 73 15:85 62
4 10 15 4 79 15:85 60
5 10 10 4 89 14: 86 78

*The formulae of the catalysts can be found in Scheme 2. Experimental conditions (0.2 mmol scale) : The reactions were stirred at ambient

temperature in Tween-20 water-soluble micelles with a mixture of p-nitrobenzaldehyde and cyclohexanone ;" Isolated yield;° Determined by HPLC

analysis
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Table 4 Investigation of the scope and applicability of the catalyst under the overall optimized reaction conditions®

OH
OHC ]O mol% Cat.
X
Solvent | SR
=
Entry Aldehyde Time (day) Yield" (% ) d.r. “(syn/anti) e. (% ) (anti)

1 p-NO, 4 89 14:86 78
2 m-NO, 4 77 12:88 60
3 0-NO, 4 81 19:81 62
4 2,4-NO, 4 78 13:87 72
5 p-OCH, 6 43 14:86 57
6 p-CN 6 54 29:71 43
7 p-Cl 8 51 19:81 57
8 p-Br 8 59 20: 80 56
9 p-F 8 37 24:76 58

"The formulae of the catalysts can be found in Scheme 2. Experimental conditions (0.2 mmol scale): The reactions were stirred at ambient

temperature in Tween-20 water-soluble micelles with a 110 ratio of aromatic aldehyde to cyclohexanone ;" Isolated yield;“ Determined by HPLC

analysis
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Table 5 The reusability of the catalyst 1 in the reaction of p-nitrobenzaldehyde with cyclohexanonea

A om

10 mol% Cat.
Solvent

O OH

O Ch,

Entry Cycle R Yield" (%) r. “(syn/anti) e. (% ) (anti)
1 1 4-NO, 89 14:86 78
2 2 4-NO, 85 17:83 71
3 3 4-NO, 83 16:84 72
4 4 4-NO, 78 15:85 68
5 5 4-NO, 75 17:83 70

“The formulae of the catalysts can be found in Scheme 2. Experimental conditions (0.2 mmol scale) :

The reactions were stirred at ambient

temperature in Tween-20 water-soluble micelles with a 1: 10 ratio of p-nitrobenzaldehyde to cyclohexanone ;" Isolated yield;° Determined by HPLC

analysis
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THE MERRIFIELD RESIN SUPPORTED PROLINE-THREONINE
DIPEPTIDE CATALYSTS FOR ASYMMETRIC ALDOL REACTION

1 -1 . 1 <1 1 «1,2
Cheng-ke Qu , Yu-dong Li , Lei Zhang , Li-li Yang , Yuan-chen Cui
(' College of Chemistry and Chemical Engineering , * Key Laboratory of Ministry of Education for Special Functional Materials ,

Henan University , Kaifeng 475004 )

Abstract The Merrifield resin supported proline-threonine dipeptide catalysts were prepared by solid-phase
peptide synthesis (SPPS) and the amino acid incorporation was checked by means of the Kaiser or isatin test.
The dipeptide catalyst grafted with the Merrifield resin by the hydroxyl group while keeping free the carboxyl
group of L-threonine as the nature proline. Then the catalyst was tested in the Aldol reaction between ketones
and aromatic aldehydes. In order to find the optimal reaction conditions for this kind of catalysts, the influence
of different conditions was explored,such as solvents, surfactants and the amount of the catalyst. It was found
that the surfactant can be used to significantly improve the performance of the catalyst ( catalytic activity and
stereo-selectivity ) ,and this new peptide-based catalyst could efficiently catalyze the Aldol reaction to provide
B-hydroxy ketones in good yields with good stereoselectivity. By employing Tween-20 water-soluble micelles as
solvent,an medium stereoselectivity was observed at room temperature,up to 14: 86 syn. : anti. diastereomeric
ratio and up to 78% enantiomeric excess. Besides, the immobilized catalyst can be recovered by simple
filtration without the need for catalyst regeneration, and it retained catalytic activity and stereochemical
reactivity even after being recycled for 4 times.

Keywords L-proline, L-threonine, Merrifield resin, Aldol reaction, Asymmetric catalysis



