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Immobilization of L-Proline on SBA-15 and Its Application
in Asymmetric Mannich Reaction
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Shanghai Key Laboratory of Green Chemistry and Chemical Processes Department of Chemistry
East China Normal University Shanghai 200062 China

Abstract The novel Pro SBA-15 catalyst was prepared using SBA-15 zeolite as the support to immobilize L-pro-
line Pro derivatives which was synthesized from 4-hydroxy-L-proline. The Pro SBA-15 catalyst was charac-
terized by X-ray diffraction N, adsorption-desorption scanning electron microscopy and infrared spectroscopy.
The catalytic performance of the catalyst was measured for asymmetric Mannich reaction. The results indicated
that the mesoporous structure of SBA-15 was not affected by immobilization however the pore diameter pore
volume and BET surface area were decreased. The Pro SBA-15 catalyst had higher catalytic activity and enan-
tioselectivity. Using 4-nitrobenzaldehyde as the reactant the Mannich reaction product was obtained with high
yield 80% and moderate enantioselectivity ee=60% . The supported catalyst could be easily separated from
the reaction system and reused at least four times without loss of activity and enantioselectivity.

Key words 4-hydroxy-L-proline SBA-15 zeolite supported catalyst asymmetric Mannich reaction 4-ni-
trobenzaldehyde
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Boc ,0 — di-tert-butyl dicarbonate DIC — 1 3-diisopropylcarbodiimide

N-Boc-L- 0.77 g
0.40 g 4- 0.08 g
0.41 ¢ 10 ml 24
h'.
Na, SO,
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Preparation process of Pro SBA-15 catalyst

DMAP — dimethylaminopyridine.

NMR Bruker DRX500
A2.35g 0.59 g
40 ml 0T
0.63 g 5~10 C 0.5h
0T H,N CH, ;Si EtO ;
1.28 g -THF 10 ml 1h'.
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P6 mm . Pro SBA-15 100

4 SBA-15
50 ml 10 ml
EtOAc 20 ml x 4 EtOAc (100)
NaHCO;4 10 mlx 3 10 ml X
3 Na, SO,
B 77 % '"H NMR .
B : E
SBA-15 1.50 g 90 T =
4 h B 2.60 g - 50 ml
24 h'e .
C3g.
C 3¢g 20/(°)
0T 17 1 SBA-15 Pro SBA-15 XRD
24 b 2% NEt,-98 % THF Fig 1 XRD patterns of SBA-15 scolite 1
: and Pro SBA-15 catalyst 2
Pro SBA-15
1.2
Bruker D8
ADVANCE X . N, - 2.2
Quantachrome Autosorb-3B 2 SBA-15 Pro SBA-15
BET BJH N, -
Hitachi Pro SBA-15
S-4800 Nicolet SBA-15
NEXUS670
1.3 Mannich
25 ml Pro SBA-15
165 mg
1.1 mmol 1 mmol N, %
Alfa Aesar 95% 1 ml - 35/
9 ml 12 h. 3
S
d.r.
Waters 1225
Mannich 2 SBA-15 Pro SBA-15
Fig2 N, ad::jptionfdesorption isotherms of SBA-15
) zeolite 1 and Pro SBA-15 catalyst 2
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SBA-15 N, 1735 1100 802
1 SBA-15 Pro SBA-15 . : 5
Table 1  Pore structure properties of SBA-15 zeolite § : ;
and Pro SBA-15 catalyst :é i :
Sample Aper m* g Ve em’ g d, nm é i '
SBA-15 852 1.09 6.0 & : '
Pro SBA-15 340 0.47 5.5 :
2 * 3 L " 1 L L 1 n 1 1 L n n |: 1 n n L L
3 SBA-15 Pro SBA-15 3000 2500 2000 1500 1000 500
/em!
SEM : Pro SBA-15 ’
4 SBA-15 Pro SBA-15
SBA-15 Fig 4 FT-IR spectra of SBA-15 zeolite 1
and Pro SBA-15 catalyst 2
SBA-15
- Mannich
4 L-
76 % ee = 55%
SBA-15 Pro
SBA-15 82 %
ee=63%
4
800 0. 7ky-D2 1mm %150 .
RS — 3 Pro SBA-15 Mannich
R
2 Mannich
Table 2 Catalytic performance of different samples
for asymmetric Mannich reaction
CHO NH,
+ +
OH
S4800 3.0kV 4.0mm 150K SE(U,LAD) NO, OCH;
3 SBA-15 Pro SBA-15 SEM
Fig 3 SEM images of SBA-15 zeolite a Sample Reused No. Y % ee % d.r.
and Pro SBA-15 catalyst b 4-Hydroxy-L-proline 0 76 55 3
SBA-15 0 0 0 0
2.4 Pro SBA-15 0 82 63 4
Pro SBA-15 2 83 60 4
FT-IR SBA-15 Pro SBA-15 3 80 63 4
Pro SBA-15 Reaction conditions n p-MeOC4HyNH, :n R-CHO :n cat
1736 cm71 =1.1:1:0.1 » RCHO =1 mmol V MeCO-CH,OH =1
ml V DMSO =9ml 0=RT ¢=12h.
SBA-15 _ ) o . . .
Y Isolated yield ee Enantioselectivity determined by

2.5 Pro SBA-15
2 Mannich

HPLC d.r.— Diastereoisomer ratio n 3S 4R - n 3R
4S - determined by 'TH NMR DMSO — dimethyl sulfoxide.
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