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Fig. F2 Catalyst loading vs yield and ee’s for organocatalysts 14 & 16.




Table S1: Effect of solvents in enantioselective Henry reaction.

OH
©/CHO catalyst 16 (2.5 mol%) - NO2
=+ CH3N02
Solvents, rt
4a 5 6a
Entry solvents Time (h) @ Yield % ee % Abs.
Conf.d
1 CH30H 6 86 85 S
2 C,HsOH 6 87 84 S
3 i-PrOH 6 85 81 S
4 DCM 7 80 82 S
5 THF 7 75 78 S
6 EtOAC 8 72 73 S
7 CHCl3 8 70 71 S
8 o-Xylene 10 70 67 S
9 Benzene 10 65 48 S
10 CCly 10 60 41 S

3 The enantioselective Henry reaction of aldehyde 4a (0.1 mmol), nitromethane 5 (1.0 mmol),
organocatalyst 16 (2.5 mol%) with 1.5 ml of various solvents at room temperature with different time. ®
Isolated yield of purified material. ¢ Enantiopurity was determined by HPLC analysis of the Henry product
6a using a chiral column (Chiralcel OD-H) with hexane—IPA as an eluent. ¢ Absolute configuration was
determined by comparison of the HPLC retention time using known literature data.!

Table S2: The optimization of enantioselective Henry reaction under various temperature

conditions.
OH
CHO catalyst 2.5 mol% > NO,
©/ +  CHsNO, 16 -
CH3OH
4a 5 Condition 6a
Entry Condition Time (h)? Yield %" ee%* Abs.
Conf.d
1 60°C 6 60 59 S
2 50°C 6 70 63 S
3 30°C RT) 6 86 85 S
4 25°C 7 78 75 S
5 20°C 7 73 71 S
6 15°C 7 70 62 S
7 10°C 7 65 56 S
8 05°C 6 60 59 R
9 0°C 8 80 65 R
10 -10°C 9 82 71 R
11 -20°C 10 83 79 R

3 The enantioselective Henry reaction of aldehyde 4a (0.1 mmol), nitromethane 5 (1.0 mmol),
organocatalyst 16 (2.5 mol%) with 1.5 ml of methanol at various temperature condition with different



time. ? Isolated yield of purified material. ¢ Enantiopurity was determined by HPLC analysis of the Henry
product 6a using a chiral column (Chiralcel OD-H) with hexane—IPA as an eluent. ¢ Absolute configuration
was determined by comparison of the HPLC retention time using known literature data.!

Table S3: Enantioselective Henry reaction of nitromethane with various aromatic/aliphatic
aldehydes.

0 talyst 15 & 16 '
catalys
R)J\H + CH3NO, Y > R/s&/NO2
da-p 5 CH3OH/rt 6a-p
Entry R Product Catalyst Time(h)?  Yield %" ee %° Abs
Conf. ¢
1 Ph 6a 15 6.0 95 97 S
2 Ph 6a 16 6.0 86 85 S
3 4Cl-Ph 6b 15 6.5 92 92 S
4 4ClI-Ph 6b 16 6.5 81 83 S
5 4Br-Ph 6¢C 15 6.5 92 90 S
6 4Br-Ph 6¢C 16 6.5 82 82 S
7 4CH3-Ph 6d 15 7.0 90 91 S
8 4CH3-Ph 6d 16 7.0 80 77 S
9 40CH3-Ph 6e 15 7.0 90 94 S
10 40CH3-Ph 6e 16 7.0 84 71 S
11 20CH;5-Ph 6f 15 10.0 86 90 S
12 20CH3-Ph 6f 16 10.0 72 74 S
13 30CH;3-Ph 6g 15 12.0 88 92 S
14 30CH;3-Ph 6g 16 12.0 75 78 S
15 4NO,-Ph 6h 15 6.0 97 98 S
16 4NO,-Ph 6h 16 6.0 85 84 S
17 4CN-Ph 6i 15 6.0 97 99 S
18 4CN-Ph 6i 16 6.0 86 82 S
19 2-naphthyl 6j 15 8.0 94 97 S
20 2-naphthyl 6j 16 8.0 80 81 S
21 Furfuryl 6k 15 8.0 91 94 S
22 Furfuryl 6k 16 8.0 72 79 S
23 E-cinnamyl 6l 15 8.0 80 93 S
24 E-cinnamyl 6l 16 8.0 70 73 S
25 ~(CH5),CH 6m 15 8.0 90 90 R
26 -(CH5),CH 6m 16 8.0 75 65 R
27 -C,Hs),CH 6n 15 8.0 89 92 R
28 -C,Hs),CH 6n 16 8.0 72 63 R
29 -CH3(CH,),4 60 15 8.0 90 91 R
30 -CH3(CH;),4 60 16 8.0 70 41 R
31 Cyclohexyl 6p 15 8.0 9 97 R
32 Cyclohexyl 6p 16 8.0 65 71 R

3 The enantioselective Henry reaction of aldehyde 4a-p (0.1 mmol), nitromethane 5 (1.0 mmol),
organocatalyst 15 & 16, (2.5 mol%) and 1.5 ml of methnol at room temperature condition with different
time intervels. PIsolated yield of purified material. ¢ Enantiopurity was determined by HPLC analysis of the
Henry product 6a-p using a chiral column (Chiralcel OD-H) with hexane—IPA as an eluent. ¢ Absolute
configuration was determined by comparison of the HPLC retention time using known literature data.l
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Figure S1: '"H NMR Spectrum of compound 8.
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Figure S2: 3C NMR Spectrum of compound 8.
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Figure S3: ESI-Mass Spectrum of compound 8.
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Figure S7: '"H NMR Spectrum of compound 10.
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Figure S11: 3C NMR Spectrum of compound 12.

M4CBC 832 RT: 043 AWV: 1 NL: 20TEZ
T: MMS - ¢ ESIFul ms [E0.00-1000.00])

90
0
] L S

70 SN oy
PR T
: T
B S
3 3
£ 50 12
.E ]
= 40
[n u

0

204

':I—:

ol

100 200 300 400 500 600 00 800 200 1000
() ird

Figure S12: ESI-Mass Spectrum of compound 12.
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Figure S17: 3C NMR Spectrum of organocatalyst 14.
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Figure S23: 3C NMR Spectrum of organocatalyst 16.
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Figure S28: 3C NMR Spectrum of Henry product 6b.
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Figure S30: 3C NMR Spectrum of Henry product 6c.
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Figure S39: 'H NMR Spectrum of Henry product 6h.
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Figure S40: 3C NMR Spectrum of Henry product 6h.
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Figure S41: '"H NMR Spectrum of Henry product 6i.
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Figure S42: 3C NMR Spectrum of Henry product 6i.
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Figure S43: 'H NMR Spectrum of Henry product 6j.
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Figure S46: °C NMR Spectrum of Henry product 6Kk.
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Figure S47: '"H NMR Spectrum of Henry product 6l.
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Figure S48: 3C NMR Spectrum of Henry product 6.
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Figure S49: '"H NMR Spectrum of Henry product 6m.
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Figure S50: 3C NMR Spectrum of Henry product 6m.
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Figure S52: 3C NMR Spectrum of Henry product 6n.
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Figure S56: °C NMR Spectrum of Henry product 6p.
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Figure S57: HPLC chromatogram of (6a) Racemic mixture.
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Figure S58: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;3OH in
60 °C condition.
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Figure S59: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH3OH in
60 °C condition.
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Figure S60: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH3OH in
50 °C condition.
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Figure S61: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;0OH in

50 °C condition.
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Figure S62: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;OH in
room temperature (30 °C) condition.
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Figure S63

room temperature (30 °C) condition.

: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;OH in
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Figure S64: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;3OH in
25 °C condition.
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Figure S65: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;OH in
25 °C condition.
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Figure S66: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;0H in
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Figure S67: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;3OH in

20 °C condition.
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Figure S68: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;0H in
15 °C condition.
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Figure S69: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;OH in

15 °C condition.
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Figure S70: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;OH in
10 °C condition.
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Figure S71: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;OH in
10 °C condition.
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Figure S72: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;0H in

5 °C condition.
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Figure S73: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH3OH in

5 °C condition.
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Figure S74: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;OH in
0 °C condition.

41



mAU

75 ~ PDA Multi 1
f t’a.
] o
50+
25+
| =
(o]
p o
0_, T
— — T — T
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 3.652 1677846 72754 82.584 90.046
2 9.271 353831 8042 17.416 9.954
Total 2031677 80797 100.000 100.000

Figure S75: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;OH in

0 °C condition.
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Figure S76: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;0H in

—10 °C condition.
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Figure S77: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;3OH in

—10 °C condition.
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Figure S78: HPLC chromatogram of (6a) in the presence organocatalyst (14) and CH;OH in

—20 °C condition.

43



1 % PDA Multi 1

200+ o

150-]

100

50
- wy
i o
] =)
0 ] P}
7
T T I T T T T I T T ‘ T T T T I T T ‘ T T T T | T T | T T T T ‘
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peal# Ret. Time Area Height Area % Height %
1 3.602 5687279 212415 89.975 97.258
2 9.525 633682 5989 10.025 2.742
Total| 6320961 218404 100.000 100.000

Figure S79: HPLC chromatogram of (6a) in the presence organocatalyst (16) and CH;OH in

—20 °C condition.

Figure S80: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
CH;0H/room temperature condition.
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Figure S81: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S82: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
C,HsOH/room temperature condition.
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Figure S83: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
C,HsOH/room temperature condition.
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Figure S84: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
1-PrOH/room temperature condition.
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Figure S85: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
1-PrOH/room temperature condition.
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Figure S86: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
DCM/room temperature condition.
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Figure S87: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
DCM/room temperature condition.
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Figure S88: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
THF/room temperature condition.
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Figure S89: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
THEF/room temperature condition.
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Tota 38024374 409847 100.000 100.000

Figure S90: HPLC chromatogram of (6a) in the presence organocatalyst (14) and

Ethyl acetate/room temperature condition.
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Figure S91: HPLC chromatogram of (6a) in the presence organocatalyst (16) and

Ethyl acetate/room temperature condition.
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Figure S92: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
CHCls/room temperature condition.
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Figure S93: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
CHCls/room temperature condition.
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Figure S94: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
O-Xylene/room temperature condition.
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Figure S95: HPLC chromatogram of (6a) in the presence organocatalyst (16) and

O-Xylene/room temperature condition.
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Figure S96: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
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Figure S97: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
benzene/room temperature condition.

Figure S98: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
CCly/room temperature condition.
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Figure S99: HPLC chromatogram of (6a) in the presence org
CCly/room temperature condition.
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Figure S100: HPLC chromatogram of (6a) in the presence 1 mol% of organocatalyst (14)
and CH3OH/room temperature condition.
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Figure S101: HPLC chromatogram of (6a) in the presence 1 mol% of organocatalyst (16)
and CH3;OH/room temperature condition.

Figure S102: HPLC chromatogram of (6a) in the presence 2.5 mol% of organocatalyst (14)
and CH3OH/room temperature condition.
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Figure S103: HPLC chromatogram of (6a) in the presence 2.5 mol% of organocatalyst (16)

and CH3OH/room temperature condition.
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Figure S104: HPLC chromatogram of (6a) in the presence 7.5 mol% of organocatalyst (14)

and CH;0H/room temperature condition.



Figure S105: HPLC chromatogram of (6a) in the presence 7.5 mol% of organocatalyst (16)
and CH3OH/room temperature condition.

Figure S106: HPLC chromatogram of (6a) in the presence 15 mol% of organocatalyst (14)
and CH3;OH/room temperature condition.
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Figure S107: HPLC chromatogram of (6a) in the presence 15 mol% of organocatalyst (16)
and CH;0H/room temperature condition.

Figure S108: HPLC chromatogram of (6a) in the presence 20 mol% of organocatalyst (14)
and CH;0H/room temperature condition.
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Figure S109: HPLC chromatogram of (6a) in the presence 20 mol% of organocatalyst (16)
and CH3OH/room temperature condition.

Figure S110: HPLC chromatogram of (6a) Racemic mixture.
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Figure S111: HPLC chromatogram of (6a) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.

mAU
750 1 [ PDA Multi 1
A I
al OH |\ ;'
. PN /L\, NO, |
: [J |
500 6 ‘ |‘
] |
A
1 |
g |
250 \ ‘.
2 & | |
pas [
4 <+ | II‘
il N S\ |
T
T — ——T T — T T —T T
0.0 25 5.0 7.5 10.0 12.5
min
1 PDA Multi 1/254nm 4nm
135
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 4.135 427069 21110 1.511 5.023
2 9.287 27835219 399135 98.489 94.977
Total 28262287 420246 100.000 100.000

Figure S112: HPLC chromatogram of (6a) in the presence organocatalyst (15) and
CH;0H/room temperature condition.
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Figure S113: HPLC chromatogram of (6a) in the presence organocatalyst (16) and
CH;3;0OH/room temperature condition.
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Figure S114: HPLC chromatogram of (6b) Racemic mixture.
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Figure S115: HPLC chromatogram of (6b) in the presence organocatalyst (14) and
CH;3;0OH/room temperature condition.
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Figure S116: HPLC chromatogram of (6b) in the presence organocatalyst (15) and
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CH;0OH/room temperature condition.
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Figure S117: HPLC chromatogram of (6b) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S118: HPLC chromatogram of (6¢) Racemic mixture.
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Figure S119: HPLC chromatogram of (6¢) in the presence organocatalyst (14) and

CH;0H/room temperature condition.
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Figure S120: HPLC chromatogram of (6¢) in the presence organocatalyst (15) and

CH;0H/room temperature condition.

64



1 o PDA Muilti 1
300 NS
[ =)
1 | |
J ([
1 [
] | OH
200 [ A NO,
] [ [
] o Br 7
| II II‘ 6(.'
100+ = | |
| o« | \
bt | |
1 f\ / \
i JI \ ! \
1 fN / \
0 A\ T @)
T — T T — — — — —
0 10 20 30 40 50 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 244nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 16.328 411796 35535 9.086 15.286
2 39.975 4120354 196930 90.914 84.714
Tota 4532150 232465 100.000 100.000

Figure S121: HPLC chromatogram of (6¢) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S122: HPLC chromatogram of (6d) Racemic mixture.
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Figure S123: HPLC chromatogram of (6d) in the presence organocatalyst (14) and

CH;0OH/room temperature condition.
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Figure S124: HPLC chromatogram of (6d) in the presence organocatalyst (15) and

CH;3;0OH/room temperature condition.
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Figure S125: HPLC chromatogram of (6d) in the presence organocatalyst (16) and

CH;0OH/room temperature condition.
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Figure S126: HPLC chromatogram of (6e) Racemic mixture.
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Figure S127: HPLC chromatogram of (6e) in the presence organocatalyst (14) and

CH;0OH/room temperature condition.
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Figure S128: HPLC chromatogram of (6e) in the presence organocatalyst (15) and
CH;0OH/room temperature condition.
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Figure S129: HPLC chromatogram of (6e) in the presence organocatalyst (16) and
CH;0H/room temperature condition.
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Figure S130: HPLC chromatogram of (6f) Racemic mixture.
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Figure S131: HPLC chromatogram of (6f) in the presence organocatalyst (14) and
CH;OH/room temperature condition.
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Figure S132: HPLC chromatogram of (6f) in the presence organocatalyst (15) and
CH;0H/room temperature condition.
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Figure S133: HPLC chromatogram of (6f) in the presence organocatalyst (16) and
CH;3;0OH/room temperature condition.
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Figure S134: HPLC chromatogram of (6g) Racemic mixture.
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Figure S135: HPLC chromatogram of (6g) in the presence organocatalyst (14) and
CH;0H/room temperature condition.
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Figure S136: HPLC chromatogram of (6g) in the presence organocatalyst (15) and
CH;0H/room temperature condition.
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Figure S137: HPLC chromatogram of (6g) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S138: HPLC chromatogram of (6h) Racemic mixture.
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Figure S139: HPLC chromatogram of (6h) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.
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Figure S140: HPLC chromatogram of (6h) in the presence organocatalyst (15) and
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CH;0OH/room temperature condition.
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Figure S141: HPLC

chromatogram of (6h) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S142:

: HPLC chromatogram of (6i) Racemic mixture.

75



q e PDA Multi 1
300+ f\ §
T OH (|3
] A NO, R
[
] ‘\ z [
200+ NC™ ™7 \
| 6i |
| |
ol [
| P
100+ [
] g \ \
4 =] | \
u | \
1 o | \
N ‘l{\\ /’.‘ \
0 TJ N . !
: —— — — ‘ — —
0 10 20 30 40 50 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 25.066 1896787 228145 0.457 9.206
2 51.048 412999376 2250170 99.543 90.794
Total 414896163 2478314 100.000 100.000

Figure S143: HPLC chromatogram of (6i) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.
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Figure S144: HPLC chromatogram of (6i) in the presence organocatalyst (15) and
CH;0OH/room temperature condition.
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Figure S145: HPLC chromatogram of (6i) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S146: HPLC chromatogram of (6j) Racemic mixture.
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Figure S147: HPLC chromatogram of (6j) in the presence organocatalyst (14) and

CH;0OH/room temperature condition.
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Figure S148: HPLC chromatogram of (6j) in the presence organocatalyst (15) and
CH;0OH/room temperature condition.
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Figure S149: HPLC chromatogram of (6j) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S150: HPLC chromatogram of (6k) Racemic mixture.
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Figure S151: HPLC chromatogram of (6k) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.
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Figure S152: HPLC chromatogram of (6k) in the presence organocatalyst (15) and
CH;0H/room temperature condition.
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Figure S153: HPLC chromatogram of (6k) in the presence organocatalyst (16) and
CH3;0H/room temperature condition.
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Figure S154: HPLC chromatogram of (61) Racemic mixture.
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Figure S155: HPLC chromatogram of (6l) in the presence organocatalyst (14) and
CH3;0OH/room temperature condition.
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Figure S156: HPLC chromatogram of (6l) in the presence organocatalyst (15) and
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CH;0H/room temperature condition.
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Figure S157: HPLC chromatogram of (6l) in the presence organocatalyst (16) and
CH3;0OH/room temperature condition.
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Figure S158: HPLC chromatogram of (6m) Racemic mixture.
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Figure S159: HPLC chromatogram of (6m) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.

mAU
f o0 PDA Muilti 1
1004 | S
- |‘ m
] ||
4 | OH
1 | -
i | 2 i
50 1 ‘l 6m
25— l [y
| | s
] \ =
J | [
i s '/_\i -
0 1
—— —— T ———7— T
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 265nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 3.658 1762884 75448 94.944 97.470
2 17.057 93869 1958 5.056 2.530
Tota 1856754 77407 100.000 100.000

Figure S160: HPLC chromatogram of (6m) in the presence organocatalyst (15) and
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CH;0OH/room temperature condition.
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Figure S161: HPLC chromatogram of (6m) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S162: HPLC chromatogram of (6n) Racemic mixture.
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Figure S163: HPLC chromatogram of (6n) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.
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Figure S164: HPLC chromatogram of (6n) in the presence organocatalyst (15) and
CH;0H/room temperature condition.
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Figure S165: HPLC chromatogram of (6n) in the presence organocatalyst (16) and
CH;0OH/room temperature condition.
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Figure S166: HPLC chromatogram of (60) Racemic mixture.
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Figure S167: HPLC chromatogram of (60) in the presence organocatalyst (14) and
CH;0OH/room temperature condition.
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Figure S168: HPLC chromatogram of (60) in the presence organocatalyst (15) and
CH3;0H/room temperature condition.
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Figure S169: HPLC chromatogram of (60) in the presence organocatalyst (16) and

CH;0H/room temperature condition.
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Figure S170: HPLC chromatogram of (6p) Racemic mixture.
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Figure S171: HPLC chromatogram of (6p) in the presence organocatalyst (14) and

CH;3;0H/room temperature condition.
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Figure S172: HPLC chromatogram of (6p) in the presence organocatalyst (15) and
CH;0OH/room temperature condition.
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Figure S173: HPLC chromatogram of (6p) in the presence organocatalyst (16) and
CH3;0OH/room temperature condition.
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Figure S174: HPLC chromatogram of (6a) in the presence organocatalyst (13) and
CH;0OH/room temperature condition.
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Figure S175: HPLC chromatogram of (60) in the presence organocatalyst (13) and
CH;0OH/room temperature condition.
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Figure S176: HPLC chromatogram of (6p) in the presence organocatalyst (13) and
CH;3;0OH/room temperature condition.
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