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1. Elemental analysis

Table s1. The elemental analysis of supported Jorgensen—Hayashi catalysts

Loaded
H Loaded ProTMS
Entry Catalyst C (%) N (%) S (%) MPTMS (%,
(%) (%, mmol/g)
mmol/g)
1 Fe;04/PVP 0.01 0.23 0.05 / / /
2 Fe;0,@SiO,/ProTMS 3151 410 1.02 6.15 37.81,0.73 8.9,1.18
3 Fe;04/PVP@SiO./ProTMS 31.56 3.22 0.9 5.42 33.15, 0.64 8.0, 1.06
4 Fe;04/PVP@SiO,/ProTMS2 3427 393 1.76 5.62 / /

2 10t-recycled Fe;0/PVP@ SiO,/ProTMS

The calculation of loaded MPTMS, ProTMS and Jergensen—Hayashi catalyst 5:

In Fe;04@Si0,/ProTMS and Fe;04/PVP@SiO,/ProTMS catalysts, only Jergensen—Hayashi catalyst §
contained nitrogen element, the loading capacities of Jargensen—Hayashi catalyst 5 was equal to that of ProTMS,
and could be calculated according to elemental analysis (1.02% and 0.90%) as followed.

In Fe;04@Si10,/ProTMS: 1.02 +(14x100) x1000=0.73 (mmol g!)

In Fe;04/PVP@SiOy/ProTMS: 0.9+(14x100) x1000=0.64 (mmol g-')

Furthermore, Jorgensen—Hayashi catalyst 5 was immobilized by the radical addition of sulfydryl (-SH) to C=C

double bond to obtain ProTMS. It is confirmed that nitrogen in ProTMS has the same content as sulphur, and the
total contents of sulphur (6.15% and 5.42%) are the sum of sulfide (-S-) and thiol (-SH).
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Then, the total contents of sulphur:
In Fe;04@Si0,/ProTMS: 6.15 +(32x100) x1000=1.92 (mmol g'!)
In Fe;04/PVP@SiOy/ProTMS: 5.42 +(32x100) x1000=1.69 (mmol g)
The contents of free MPTMS unreacted with Jergensen—Hayashi catalyst 5:
In Fe;0,@Si0,/ProTMS: 1.92-0.73=1.19 (mmol g')
In Fe;0/PVP@SiO,/ProTMS:1.69-0.64=1.05 (mmol g!)
The molar ratios of free MPTMS to ProTMS:
In Fe;0,@Si0,/ProTMS:1.19/0.73=1.63
In Fe;04/PVP@SiO,/ProTMS:1.05/0.64=1.64

2. TGA
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Fig. s3. TGA of 10"-recycled Fe;0,/PVP@SiO,/ProTMS

3. N, adsorption-desorption isotherm
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Fig. s4. N, adsorption-desorption isotherm and pore distribution of Fe;Q4
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Fig. s5. N, adsorption-desorption isotherm and pore distribution of Fe;0,/PVP
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Fig. s6. N, adsorption-desorption isotherm and pore distribution of Fe;04@SiO,/ProTMS
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Fig. s7. N, adsorption-desorption isotherm and pore distribution of Fe;04/PVP@SiO»/ProTMS
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Fig. s8. N, adsorption-desorption isotherm and pore distribution of 10®-recycled Fe;0,/PVP@SiO,/ProTMS

Table s2. The mesoporous properties of as-synthesized sample 2

Surface Area Average Pore Pore Volume
Entry Catalyst )
[m2/g]b Diameter [A] ¢ [10-3cc/g] ¢
1 Fes04 7.91 51.9 20.53
2 Fe;04/PVP 65.88 117.2 385.9
3 Fe;0,@SiO,/ProTMS 3.34 75.69 12.65
4 Fe;04/PVP@SiOy/ProTMS 3.92 157.1 30.77
5 Fe;04/PVP@SiO,/ProTMS © 16.86 25.00 21.07

aThe sample was degassed at 100 °C for 5 h.
b Based on multipoint BET method.

¢ Based on the desorption data using BJH method. ¢ Based on the desorption data of BJH method.
e10t-recycled Fe;0,/PVP@SiO,/ProTMS

4. H and 3C NMR spectra of intermediates and Jorgensen-Hayashi catalyst 5
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5. Characterization of asymmetric Michael reaction products

Racemic Michael adducts were prepared using pyrolidine as catalyst according to the same procedure.

Nitroalkenes derivatives were synthesized according to the reported literature. [-3]

[1] Gao S. H., et. al., Org. Lett., 2006, 8, 2373-2376.
[2] Trost B. M., et. al., J. Am. Chem. Soc., 2008, 130, 2438-2439.
[3] Lopchuk J. M., et. al., Org. Lett., 2013, 15, 5218-5221.

(2R, 3S)-2-methyl-4-nitro-3-phenylbutanal: 96:4 dr, 98.2% ee, HPLC on Daicel Chiralpak OD-H column:
heptane/i-PrOH = 8/2, flow rate 1.0 mL min!, 2 =210 nm: tg = 26.8 min (minor), tg = 37.5
min (major); '"H NMR (600 MHz, CDCl3, TMS, major diastereomer): 8 1.00 (d, /= 7.3 Hz,

Q 3H, CH;), 2.74-2.84 (m, 1H, CHCH3), 3.79-3.85 (m, 1H, CHCH,), 4.77-4.81 (m, 2H,
H NO, CH,), 7.16-7.21 (m, 2H, Ar-H), 7.27-7.30 (m, 1H, Ar-H), 7.32-7.35 (m, 2H, Ar-H), 9.71
(d, J= 1.5 Hz, 1H, CHO); 3C NMR (150 MHz, CDCl;, major diastereomer): & 12.3 (CHs),

44.3 (CHCH,), 48.6 (CHCH;), 78.3 (CH,), 128.2, 128.3, 129.2, 129.3, 136.8 (Ph), 202.3 (C=0).
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(2R, 3S)-3-(4-fluorophenyl)-2-methyl-4-nitrobutanal: 89:11 dr, 98.2% ee, HPLC on Daicel Chiralpak AD-H
F column: heptane/i-PrOH = 19/1, flow rate 1.0 mL min'!, 2 =210 nm: tg = 26.4 min
(major), tg = 34.7 min (minor); 'H NMR (600 MHz, CDCl;, TMS, major diastereomer): &
0.99—-1.01 (m, 3H, CH;), 2.72-2.83 (m, 1H, CHCHj3), 3.79-3.82 (m, 1H, CHCH,), 4.72—
NO, 4.80 (m, 2H, CH,), 7.01-7.05 (m, 2H, Ar-H), 7.14-7.27 (m, 2H, Ar-H), 9.69 (s, lH, CHO);
13C NMR (150 MHz, CDCl;, major diastereomer): & 12.3 (CH3), 43.6 (CHCH,), 48.6
(CHCHs;), 78.3 (CHp), 116.2, 116.3, 129.9, 130.0, 132.6 (Ph), 202.1 (C=0).
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(2R, 3S)-3-(4-chlorophenyl)-2-methyl-4-nitrobutanal: 87:13 dr, 97.0% ee, HPLC on Daicel Chiralpak AD-H
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(major), tg = 36.2 min (minor); '"H NMR (600 MHz, CDCl;, TMS, major diastereomer): &

1.00 (d, J=17.3 Hz, 3H, CH3), 2.73-2.83 (m, 1H, CHCH3), 3.78-3.83 (m, 1H, CHCH,),

4.73-4.81 (m, 2H, CH,), 7.11-7.17 (m, 2H, Ar-H), 7.31-7.33 (m, 2H, Ar-H), 9.69 (d, J =

1.4 Hz, 1H, CHO); 3C NMR (150 MHz, CDCl;, major diastereomer): & 12.3 (CHs), 43.7
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DAD1 E, Sig=210 4 Ref=360,100 (WUTAD\Z015-1-20-1.0)
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(2R, 3S)-3-(4-bromophenyl)-2-methyl-4-nitrobutanal: 86:14 dr, 96.0% ece, HPLC on Daicel Chiralpak AD-H
Br column: heptane/i-PrOH = 19/1, flow rate 0.9 mL min'!, 2 =210 nm: tg = 26.5 min (major),
tr = 34.9 min (minor); 'H NMR (600 MHz, CDCl;, TMS, major diastereomer): & 0.99 (d, J
0 =7.3 Hz, 3H, CHs), 2.72-2.81 (m, 1H, CHCHs;), 3.76-3.81 (m, 1H, CHCHy,), 4.73—4.80 (m,
q NO, 2H,CH,),7.05-7.11 (m, 2H, Ar-H), 7.46-7.48(m, 2H, Ar-H), 9.68 (d, /= 1.3 Hz, 1H,
CHO); BC NMR (150 MHz, CDCl3, major diastereomer): 8 12.3 (CHs), 43.7 (CHCH,),

48.4 (CHCH3), 78.0 (CH,), 122.3, 129.9, 130.0, 132.4, 135.9 (Ph), 201.9 (C=0).
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(2R,3S)-3-(4-methoxyphenyl)-2-methyl-4-nitrobutanal: 92:8 dr, 96.7% ee, HPLC on Daicel Chiralpak OD-H
OCH3 column: heptane/i-PrOH = 8/2, flow rate 1.0 mL min-!, A =220 nm: tg = 29.5 min (minor),
tg = 30.5 min (major); "H NMR (600 MHz, CDCl;, TMS, major diastereomer): 6 0.98 (d, J
0 =7.2 Hz, 3H, CHCH,), 2.70-2.79 (m, 1H, CHCH3,), 3.73-3.76 (m, 1H, CHCH,), 3.78(s,
0 NO, 3H, OCH;), 4.70-4.78 (m, 2H, CH,), 6.85-6.87 (m, 2H, Ar-H), 7.07-7.13 (m, 2H, Ar-H),
9.69 (d, J= 1.6 Hz, 1H, CHO); '3C NMR (150 MHz, CDCl;, major diastereomer): § 12.2
(CHCH,), 43.6 (CHCH,), 48.8 (CHCH3), 55.4 (OCH3), 78.5 (CHy), 114.6, 114.7, 128.6, 129.3, 159.5 (Ph), 202.5

(C=0).
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DAD1 B, Sig=220,4 Ref=360,100 (MU TADR015-1-20-3.0)
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DAD1 B, $1g-220,4 Rer-300,100 (WU TADZ016-812-9.0)

Entry
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27089.6
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(2R,3S)-3-(3-methoxyphenyl)-2-methyl-4-nitrobutanal: 89:11 dr, 95.8% ee, HPLC on Daicel Chiralpak OJ-H

column: heptane/i-PrOH = 8/2, flow rate 1.0 mL min"!, 2 =220 nm: tz = 55.2 min (minor),

OCHj
tg = 58.3 min (major); 'H NMR (600 MHz, CDCl;, TMS, major diastereomer): & 1.00 (d,
0 J=11.3 Hz, 3H, CHCH,), 2.72-2.82 (m, 1H, CHCH3), 3.75-3.81 (m, 4H, CHCH,, OCHs),
o NO, 4.73-4.79 (m, 2H, CH,), 7.70-7.83 (m, 3H, Ar-H), 7.23-7.27 (m, 1H, Ar-H), 9.69 (d, J=

1.6 Hz, 1H, CHO); 3C NMR (150 MHz, CDCls, major diastereomer): 8 12.3 (CHCH;),
120.3, 130.2, 138.4, 160.2 (Ph), 202.3 (C=0).

65000

&
o
\

t60000
55000
OCH; 150000
45000
{40000
| 35000
130000
25000
{20000
115000
10000
5000
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5000
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DAD1 B, 5ig=220.4 Ref=360,100 (WUTADZ015-1-30-3 D)

mA | FEntry  Time Area Height Wedth  Symmetry factor Ares®
qo0-| |1 59,958 9625.7 1052 1.2832 0532 1.385 |
12 64.75 9424.4 a2 1.477 0.438 30.723
3 70.28 5801.8 539 1.4962 0.569 18.917
1= 77.338 5E17.8 539 1.4742 058 18.969

953

OCH;
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DAD1 B, Sige220,4 Raf=260,100 (MUTACNZ015-8-19-2,0)

mU | Entry  Time Area Height Wedth _ Symmetry factor _Azea%
1 1 55.151 3.2 5 1.1151 091 1.862
160 2 58267 155081 1698 1.3214 0.462 87.196
3 £3.447 1600.9 186 1.437 0.807 9.0
1 4 £3.583 3451 45 1.2663 0.691 1.941
o
OCH,
= NO
H 2
50’.
-
%
o 10 20 30 a0 S0 80 70 min

(2R,3S)-2-methyl-4-nitro-3-m-tolylbutanal: 89:11 dr, 96.4% ee, HPLC on Daicel Chiralpak OD-H column:

heptane/i-PrOH = 8/2, flow rate 1.0 mL min!, 1 =210 nm: tg = 19.5 min (minor), t = 21.5 min (major); 'H NMR

CHy (600 MHz, CDCl;, major diastereomer): 6 0.99 (d, J= 7.3 Hz, 3H, CHCH,), 2.33(s, 3H, Ar-
0 CH;), 2.72-2.81 (m, 1H, CHCHj5), 3.74—3.80 (m, 1H, CHCH,), 4.72-4.79 (m, 2H, CH,),
H NO;  6.95-7.00 (m, 2H, Ar-H), 7.08-7.09 (m, 1H, Ar-H), 7.20-7.23 (m, 1H, Ar-H), 9.70 (d, J =

1.7 Hz, 1H, CHO); '3C NMR (150 MHz, CDCl;, major diastereomer): 8 12.3 (CHCH,), 21.6
(Ar-CH,), 44.3 (CHCH,), 48.7 (CHCH3), 78.3 (CH,), 125.1, 125.2, 129.0, 129.1, 136.7, 138.9 (Ph), 202.5 (C=0).
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DAD1 E, 5ig=210,4 Rat=360,100 (WU TADN2016-1-28-1.0)

LT Area Height Wedth  Symumetry factor Avea¥
1 15.0684 54625 1693 0.4884 0627 29680
2 21.251 5505.4 165.4 0.5083 0.771 29.913
3 22.435 37515 93.2 0.5895 0.766 20.383
=5 4 25.331 3685.5 852 0.7209 0.686 20,024
CH;
b4 =
150 2 8
r &

DAD1 E. Sig=210.4 Ref=360,100 (WUTAD2015-5-15-3.0)

M Ertey Tim Ares Height Wedth  Symumetry factor _Area¥ &
| 1 19.466 4875 194 04187 0.988 1.604
EE [ 21481 265343 6253 0.5355 0.733 67 315
1= 22.524 T0E.5 206 0.5725 0.774 2.325
o 25.477 266711 70.E 0.6281 0.975 8.757

= T 0 T T T
o 5 10 15 20 25 min

(2R,3S)-3-(2-chlorophenyl)-2-methyl-4-nitrobutanal: 88:12 dr, 96.1% ee, HPLC on Daicel Chiralpak AD-H
column: heptane/i-PrOH 19/1, flow rate 1.0 mL min!, 1 =210 nm: tg = 20.4 min (major),
tr = 23.9 min (minor); '"H NMR (600 MHz, CDCl;, TMS, major diastereomer): & 1.03 (d,
O Cl J=1.4Hz, 3H, CH;), 2.94-3.02 (m, 1H, CHCH3;), 4.32—4.52 (m, 1H, CHCH,), 4.75—4.88
H NO; (i, 2H, CH,), 7.20-7.43 (m, 4H, Ar-H), 9.73 (d, J = 1.4 Hz, 1H, CHO); 13C NMR (150
MHz, CDCl;, major diastereomer): & 12.4 (CH;), 40.1 (CHCH,), 48.0 (CHCHj3), 76.9
(CH,), 127.6, 128.5, 129.4, 130.7, 134.3, 134.8 (Ph), 202.0 (C=0).

T s e T
&2 g8t 5z SBE2
O o =F =F < =r 0 ed TR
[ NS4S N o T o 25000
L 20000
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— e o [o=] -~ [=] (=]
w o -— o~ [=] [=1] = O
S o - o~ o~ — — -
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DAD1 E. 5ig210.4 Ref=360,100 (WUTADZ015-1.30-5.0)

MU Euty  Time Area Height Wedth try factor_Aveats

020

1 19.02 29632.8 841.7 05868 0.543 025

800 2 22546 25371 4 672 05789 0.7 068
3 24,349 19213 435 0.7421 0.769 Thd ©
4 2711 177124 6.7 0.8286 13 142 &

o 5 10 15 20 25 30 min

GACA E, Sig=210.4 Ref=360,100 (MUTAD20158-18-1.0)

mal—| Entry Time Avea Height Wedth  Syrumetry factor Ares’ §
NI 20.33 43576 13289 05465 0.631 86,833
12 23.854 §65.2 29.7 04548 0.888 1.704

ZDD; 3 25442 54561 151 06023 0.736 10.747
ol 3 28,644 871.2 22 06607 0.843 1.716

NO,
400 —i

200

0_:_—J\_/Lm__f-_—

T T T T © v
o 5 10 15 20 25 30 miny

(2R, 35)-3-(2-methoxyphenyl)-2-methyl-4-nitrobutanal: 92:8 dr, 95.7% ee, HPLC on Daicel Chiralpak AS-H
column: heptane/i-PrOH = 98/2, flow rate 0.9 mL min’!, 2 =220 nm: tz = 72.6 min (minor),

tg = 75.3 min (major); 'H NMR (600 MHz, CDCl;, TMS, major diastereomer): 4 0.93 (d, J
O OCH;

NO.  ~ 73 Hz, 3H, CHCHy), 2.92-3.01 (m, 1H, CHCH;), 3.83(s, 3H, OCH:), 4.02-4.07 (m, 1H,
2

CHCH,), 4.72—4.88 (m, 2H, CH,), 6.88—6.92 (m, 2H, Ar-H), 7.06-7.12 (m, 1H, Ar-H),

7.25-7.28 (m, 1H, Ar-H), 9.70 (d, J= 1.8 Hz, 1H, CHO); 3C NMR (150 MHz, CDCl,,
major diastereomer): § 12.2 (CHCHj3), 40.7 (CHCH,), 47.3 (CHCH3), 55.5 (OCH;), 77.1 (CH»), 111.3, 121.1, 124.7,
129.4, 130.4, 157.5 (Ph), 202.9 (C=0).
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DAD1 B, Sig=2204 Ret=360,100 (WUTADR015-1-28-5.0)
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1

71923
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7849
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B8332
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1
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42333
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NO,
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DAD1 B, $ig=220.4 Ref=360,100 OMUTADD016-8-22-1.09

T
40 ] 20 100

T
120 min

Entry  Time dzea Height Wedth _ Symmetry fator_Areals
1 72.62 E71.6 0.5 1067 0.907 EE]
2 75.271 30617.1 3607 14147 0.532 59.760
3 98.395 8305 63 21482 0.9 611
4 | 103348 1930.8 174 1.8544 0742 650 ‘

100

min
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(2R, 3S)-2-methyl-4-nitro-3-o-tolylbutanal: 90:10 dr, 96.6% ee, HPLC on Daicel Chiralpak OD-H column:

heptane/i-PrOH = 8/2, flow rate 1.0 mL min’!, 1 =210 nm: tz = 21.5 min (minor), tg = 25.2

min (major); '"H NMR (600 MHz, CDCl;, TMS, major diastereomer): § 0.96 (d, /= 7.3 Hz,

o) CH,

NO
H 2

3H, CHCH), 2.39 (s, 3H, ArCH), 2.73-2.82 (m, 1H, CHCH3), 4.09-4.13 (m, 1H,

CHCH,NO,), 4.63-4.81 (m, 2H, CH,NO,), 7.09-7.22 (m, 4H, ArH), 9.72 (d, J= 1.9 Hz, 1H,

CHO); 3C NMR (150 MHz, CDCl;, major diastereomer): 8 12.4 (CHCH;), 19.9 (Ar-CHs), 38.9 (CHCH,), 49.4

(CHCH;), 78.3 (CH,), 126.1, 126.9, 127.8, 131.3, 133.6, 137.2 (Ph), 202.6 (C=0).
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DAD1 E, 5ig=210.4 Ref=350,100 (WU TAN2015-8-20-1.0)

mAU | Ewmtry  Time Area Height Wedth  Synumetry factor Avea )
L1 il 4335 19 4337 .82 1.528
7o0-||_2 5 285292 Fcin| E504 L70: 98.366
3 3 276 1 6481 -1 0.855
4 3 2926.8 54.2 g183 .90: 9.251
EEIEI;
500
o 0 3
. NO,

300

200

- 5
i T T T

(i (i {
25! 30 £

V20808
30,134
5
-

(2R, 3R)-3-(furan-2-yl)-2-methyl-4-nitrobutanal: 81:19 dr, 96.4% ee, HPLC on Daicel Chiralpak AS-H column:

— heptane/i-PrOH = 9/1, flow rate 0.8 mL min-!, 1 =214 nm: tg = 38.2 min (minor), t = 41.5

x> L0

0 min (major); '"H NMR (600 MHz, TMS, CDCl;, major diastereomer): & 1.07 (d, J = 7.3 Hz,

H

NO, 3H, CH;), 2.78-2.84 (m, 1H, CHCH;), 4.07-4.11 (m, 1H, CHCH,), 4.68-4.77 (m, 2H,

CH,), 6.13-6.21(m, 1H, =CH), 6.29-6.32(m, 1H, =CH), 7.34-7.36 (m, 1H, =CH), 9.70 (d,

J=0.8 Hz, 1H, CHO); 3C NMR (150 MHz, CDCl;, major diastereomer): & 11.1 (CHs), 37.9 (CHCH,), 47.3

2 a3

(CHCH3), 76.0 (CH,), 108.9, 110.6, 142.8, 150.2 (=CH), 201.7 (C=0).
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DAD1 C, Sig=214,4 Raf=360,100 (WU TAGZ015-3-18-2.0)

Al | Entry  Tima Area Haight _Wedth  Symmetry factor _Avea%s_
36671 R 722 07146 0.741 2343 |
40.261 H005. 615 0.7623 0776 29.204
oo 43422 SE14. 057 0.8276 083 20,484
56,066 5721 753 11646 0.751 a0.674
10
120 ~. O
O
100
NO,
80 H
a0
a0
) ,s_mi_leﬂwiﬂﬁkﬂ_,_ﬁ,~_~,h_i.f/-~«k\»‘fﬁﬁﬁi,,,
E =
L T T ™ T T
DADA C. 5ig=214.4 Rer=360,100 (WUTAC'2016-820-2.0)
M~ Enmtry  Time Area Height Wedth  Symmetry factor Arsa’
8l 38.23 12366 23 7104 03 171
1= 41.509 44376.1 662.5 6651 0.665 76.954
9 R 44.525 13168 273 6037 0.874 312
M) 56.359 54357 1366 1346 0751 16.564
700
s00 | O
s00-| O
] NO,
am - H
300
200
100 7
| 4]
] £l
| .V S Faxy
10 20 20 a0 0 0 mn

(2R, 3R)-3-n-butyl-2-methyl-4-nitrobutanal: 84:16 dr, 97.2% ee, HPLC on Daicel Chiralpak AS-H column:

O n-Bu heptane/i-PrOH = 19/1, flow rate 0.8 mL min-!, A =210 nm: t = 19.7 min (minor), tg =

u NO, 20.6 min (major); '"H NMR (600 MHz, CDCl;, TMS, major diastereomer): & 0.90 (dd, J
=7.0, 13.9 Hz, 3H, CHCH,), 1.15 (dd, J=2.8, 7.3 Hz, 3H, CH,CHs;), 1.24-1.48 (m, 6H,

CH,CH,CH,), 2.54-2.77 (m, 2H, CHCH;, CHCH,NO,), 4.29-4.51 (m, 2H, CH,NO,), 9.69 (d, J = 7.7Hz, 1H, CHO);

13C NMR (150 MHz, CDCl;, major diastereomer): & 9.9 (CH3), 14.0 (CH,CHs), 22.7, 28.3, 29.3 (CH,CH,CH,), 37.7

(CHCH,NO,), 47.1 (CHCH3), 77.3 (CH,NO,), 203.0 (C=0).
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DADA E, Sig=210,4 Ref=300,100 (VU TAD'E015-47-5.0)

mAl—| Entry  Time Area Heicht Wedth  Symumetiy factor Area’s g
1 18806 95204 3867 03753 0722 28.314 8
L2 19.963 97E0.9 7 0.415 0.645 30.085 2
360 3 26.407 BE42.E 183.2 0E2ES 0.518 20,453
qCa 28,838 B552.8 1488 0EESE 05 20177
300
0] n-Bu
250 1QC)2

200
150
100

50|

T T T T T T T
o 5 0 15 20 25 a0 min

DAD1 E. $ig=210.4 Ref=350,100 (WUTAD2015-8-20-3.0)

MU Fntyy  Time Area Height Wedth  Symmetry factor Areats
[ 9707 FEER 12.1 0308 527 T8
bl P T 15622 B2l 0417 B34 | s275
3 | 2 28615 2.7 0514 BE5_ | 15.15
4| 35 165.9 54 0441 711 0901
500 |
O n-Bu

6. Reusability of Fe;04/PVP@ SiO,/ProTMS

Table s3. Recycling experiments of Fe;0,/PVP@SiO./ProTMS in Michael addition reaction @

~NO2 Fe304/PVP@SiOy/ProTMS O
+ CH3CH,CHO NO
3-NO,PhCO,H, CHCl; H 2
Run T(h) Yield (%) %ee(Syn)¢ syn/antid
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© 0 N O O B~ W DN -

-
o

8
12
18
18
24
24
24
48
48
48

>99

>99
96
95
93
89
88
86
81
77

98
98
98
98
98
98
98
98
97
98

96/4
96/4
96/4
96/4
96/4
96/4
96/4
96/4
964
96/4

aReaction conditions: trans-f-Nitrostyrene (40 mg, 0.27 mmol), propionaldehyde (94 mg, 1.62 mmol), Fe;04/PVP@ProTMS
(30 mg, 7 mol %), 3-NO,PhCO,H (10 mol %), CHCl; (2.0 mL), 0 °C.

b Isolated yield.

¢ Determined by '"H NMR.
dDetermined by chrial HPLC of crude.

Table s4. Recycling experiments of Fe;0,@SiO,/ProTMS in Michael addition reaction @

o NO2 Fe;0,@Si0,/ProTMS O

©/V M 3-NO,PhCO,H, CHCl; H NO,
Run T(h) Yield (%)?  %ee (Syn)° syn/anti 4

1 15 93 98 93/7

2 24 89 98 92/8

3 35 85 98 91/9

4 48 81 98 90/10

5 48 70 98 90/10

6 48 56 98 89/11

aReaction conditions: trans-B-Nitrostyrene (40 mg, 0.27 mmol), propionaldehyde (94 mg, 1.62 mmol),

Fe;0,@ProTMS (26 mg, 7 mol %), 3-NO,PhCO,H (10 mol %), CHCI3 (2.0 mL), 0 °C.

b |solated yield.
¢ Determined by 'H NMR.

4 Determined by chrial HPLC of crude.
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7. TEM image of Fe;0,/PVP@SiO,/ProTMS and 10%-recycled Fe;04/PVP@ SiO,/ProTMS

Fig. s10. TEM image of 10%-recycled Fe;04/PVP@SiO,/ProTMS
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