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Fig. 1: Our group previously reported cinchona based chiral phase transfer catalyst.

Table S1: Effect of various catalysts for the enantioselective Henry reaction.

OH

(0] NO,
CMPTC's (10a/10b) (1 mol %)
H + H3C_N02 >
5 % aq. Na,COg H;C
H;C Cyclohexane, 1 hr, RT 9a

7a 8

Entry  Catalyst  Yield (%)* % ofee® Abs.Conf

1 10a 82 88 R

2 10b 85 96 R

@Isolated Yield.
PEnantiomeric excess of 9a was determined by HPLC analysis using a chiral column

[CHIRALCEL OD-H]with hexane-IPA as an eluent.



Table S2: Catalytic asymmetric Henry reaction between aliphatic aldehydes 7p/7q and

nitromethane 8 under the optimized reaction conditions.

OH
CHO CMPTC's 6 (6a/6b) (1 mol %) )\/
! +  H3C-NO, - R NO,
5 % aq. Na,CO;
Tp-q 3 Cyclohexane, RT, 1 hr op-q
7p R = CH5(CH,), gp g i gg3(CH2)4
7q R =CH; qR=%H

Entry  Starting Product Catalyst  Yield (%)* % ofee® Abs.Conf

material
1 Tp 9p 6a 45 49 R
2 Tp 9p 6b 45 51 R
3 7q 9q 6a 62 67 R
4 7q 9q 6b 62 72 R

4Isolated Yield.
PEnantiomeric excess of 9 was determined by HPLC analysis using a chiral column

[CHIRALCEL OD-H]with hexane-IPA as an eluent.

Table S3: Catalytic asymmetric Henry reaction between aldehyde 7a and nitroethane 8a under

the optimized reaction conditions.

0
CMPTC's (10a/10b) (1 mol %) NO,
H t g,c” O No, >
H,C
C

5 % aq. Na,CO;

Hs 8a Cyclohexane, 1 hr, RT or

Ta



Entry  Starting Product Catalyst  Yield (%)* % ofee® Abs.Conf

material
1 7a Or 6a 43 40 R
2 7a Or 6b 43 52 R

@Isolated Yield.
PEnantiomeric excess of 9 was determined by HPLC analysis using a chiral column

[CHIRALCEL OD-H]with hexane-IPA as an eluent.

Table S4: Effect of reusability of the chiral phase transfer catalyst 6a/6b for the enantioselective

Henry reaction.

OH

Q CMPTC's 6 (6a/6b) (1 mol %) - NO,
H
+ H3;C-NO, 5 % aq. Na,CO;
H,C H;C

3 Cyclohexane, RT, 1 hr 3
7a 9a

Entry Cycle Catalyst  Yield (%)* % ofee® Abs.Conf

1 First 6a 94 97 R

3 First 6b 94 98 R

2 Second 6a 90 95 R

4 Second 6b 90 95 R
4]solated Yield.

PEnantiomeric excess of 9 was determined by HPLC analysis using a chiral column

[CHIRALCEL OD-H]with hexane-IPA as an eluent.



Characterization of the Enantioselective Henry products (9)

(R)-1-nitroheptan-2-ol (9p):

Colourless oil; 45% yield; [a]*p = -12.5 (c, 1.01, CHCIl;3) 51% ee’s; HPLC (Chiralcel
OD-H, 90/10 n-hexane/i-PrOH, 1mL/min, 20°C, 254 nm): t, (major)= 3.413 min, t, (minor)=
12.424 min; '"H NMR (300 MHz, CDCI3) 6 4.46-4.29 (m, 3H), 2.68 (s, 1H), 1.56-1.46 (m, 3H),
1.38-1.25 (m, 5H), 0.90 (t, /= 10.1 Hz, 3H); *C NMR (75 MHz, CDCl;) 8 80.73, 68.65, 33.90,

31.70, 25.19, 22.65, 14.22.

(R)-1-nitropropan-2-ol (9q):

Colourless oil; 62% yield; [a]*p = -23.6 (c, 1.12, CHCIl;) 72% ee’s; HPLC (Chiralcel
OD-H, 90/10 n-hexane/i-PrOH, 1mL/min, 20°C, 254 nm): t, (major)= 3.233 min, t, (minor)=
11.018 min; 'H NMR (300 MHz, CDCI3) 6 4.61-4.40 (m, 3H), 3.17-3.01 (m, 1H), 1.26-1.13

(m, 3H); 13C NMR (75 MHz, CDCl;) § 77.93, 31.47, 15.13.

(R)-3-nitro-1-(p-tolyl)propan-1-ol (9r):

Colourless oil; 43% yield; [a]*p = -14.7 (c, 1.09, CHCIl;) 52% ee’s; HPLC (Chiralcel
OD-H, 90/10 n-hexane/i-PrOH, 1mL/min, 20°C, 254 nm): t, (major)= 3.109 min, t. (minor)=
9.241 min; '"H NMR (300 MHz, CDCI3) § 7.22 (d, 2H, J = 8.25 Hz), 7.18 (d, 2H, J = 5.82 Hz),
4.94 (d, 1H, J = 9.21 Hz), 4.78-4.71 (m, 2H), 3.18 (s, 1H), 2.34 (s, 3H), 1.26 (d, 2H, J = 6.75

Hz); 3C NMR (75 MHz, CDCl3) 8 139.35, 135.92, 130.00, 127.29, 88.92, 76.49, 21.57, 16.80.
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S 2: 13C NMR Spectrum of (1E,4E)-1,5-dip-tolylpenta-1,4-dien-3-one (3)
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S 3: 'H NMR Spectrum of (1E,4E)-1,5-bis(4-(bromomethyl)phenyl)penta-1,4-dien-3-one (4)
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S 17: 13C NMR Spectrum of (R)-1-(4-methoxyphenyl)-2-nitroethanol (9b).
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S 20: 'H NMR Spectrum of (R)-1-(2-methoxyphenyl)-2-nitroethanol (9d).
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S 21: 13C NMR Spectrum of (R)-1-(2-methoxyphenyl)-2-nitroethanol (9d).
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S 22: 'H NMR Spectrum of (R)-1-(4-fluorophenyl)-2-nitroethanol (9e).
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S 23: 13C NMR Spectrum of (R)-1-(4-fluorophenyl)-2-nitroethanol (9¢).
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S 24: TH NMR Spectrum of (R)-2-nitro-1-phenylethanol (9f).
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S 25: 3C NMR Spectrum of (R)-2-nitro-1-phenylethanol (9f).
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S 26: "TH NMR Spectrum of (R)-1-(4-chlorophenyl)-2-nitroethanol (9g).
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S 28: 'H NMR Spectrum of (R)-1-(2-chlorophenyl)-2-nitroethanol (9h).
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S 30: "TH NMR Spectrum of (R)-1-(2,4-difluorophenyl)-2-nitroethanol (9i).
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S 32: 'H NMR Spectrum of (R)-1-(2,4-dichlorophenyl)-2-nitroethanol (9j).
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S 33: 3C NMR Spectrum of (R)-1-(2,4-dichlorophenyl)-2-nitroethanol (9j).
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S 34: '"H NMR Spectrum of (R)-1-(4-bromophenyl)-2-nitroethanol (9Kk).
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S 36: 'H NMR Spectrum of (R)-1-(3,4-dimethoxyphenyl)-2-nitroethanol (91).

23




—149.25
130 68
—118.25
—111.18
— 10874
70.76
55.85

—B81.28

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

S 37: 3C NMR Spectrum of (R)-1-(3,4-dimethoxyphenyl)-2-nitroethanol (91).
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S 38: 'TH NMR Spectrum of (R)-2-(1-hydroxy-2-nitroethyl)phenol (9m).
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S 39: 13C NMR Spectrum of (R)-2-(1-hydroxy-2-nitroethyl)phenol (9m).
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S 40: "TH NMR Spectrum of (R)-2-nitro-1-(4-nitrophenyl)ethanol (9n).
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S 41: BC NMR Spectrum of (R)-2-nitro-1-(4-nitrophenyl)ethanol (9n).
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S 42: TH NMR Spectrum of (R)-2-nitro-1-(2-nitrophenyl)ethanol (90).
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S 44: 'TH NMR Spectrum of (R)-1-nitroheptan-2-ol (9p).
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S 47: 3C NMR Spectrum of (R)-1-nitropropan-2-ol (9q).
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S 48: 'H NMR Spectrum of (R)-3-nitro-1-(p-tolyl)propan-1-ol (9r).
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S 49: 13C NMR Spectrum of (R)-3-nitro-1-(p-tolyl)propan-1-ol (9r).
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S 50: HPLC spectrum of Racemic Mixture 9a.
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S 51: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and
Cyclohexane/Na,COj;in RT condition (Entry 1, Table 1).
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S 52: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and
Cyclohexane/Na,COj;in RT condition (Entry 2, Table 1).
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S 53: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and
Cyclohexane/K;COjin RT condition (Entry 3, Table 1).
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S 54: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and
Cyclohexane/K,COj;in RT condition (Entry 4, Table 1).
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S 55: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and

Cyclohexane/NaOH in RT condition (Entry 5, Table 1).
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S 56: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and

Cyclohexane/NaOH in RT condition (Entry 6, Table 1).
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S 57: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and

Cyclohexane/KOH in RT condition (Entry 7, Table 1).
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S 58: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and

Cyclohexane/KOH in RT condition (Entry 8, Table 1).
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S 59: HPLC spectrum of Henry Product (92a) in presence of CPTC (6a) and Cyclohexane/
Na'OBuin RT condition (Entry 9, Table 1).
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S 60: HPLC spectrum of Henry Product (92) in presence of CPTC (6b) and Cyclohexane/
Na'‘OBuin RT condition (Entry 10, Table 1).
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K'OBuin RT condition (Entry 11, Table 1).

S 61: HPLC spectrum of Henry Product (92) in presence of CPTC (6a) and Cyclohexane/
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S 62: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Cyclohexane/
K'OBuin RT condition (Entry 12, Table 1).
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Cs,COjin RT condition (Entry 13, Table 1).

S 63: HPLC spectrum of Henry Product (92a) in presence of CPTC (6a) and Cyclohexane/

mAU2DD[J—
] g PDA Multi 1
i [ ¥
i ||
15004 | |
] |
1000 |
| I
. ||
4 |
500+ ‘ |
] | \\4 3
1 ‘I|________ e ETs o
[} T T
T . T T I T T T T | T T T I T T . T T
0o 25 50 Th 10.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
FDA Chl 274mm 4nm
Peak# Fet Time Area Heizht Area % Height %
1 3.048 47882409 1905746 00144 29.196
2 0.024 413213 15454 0.856 0.804
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S 64: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Cyclohexane/

Cs,CO;in RT condition (Entry 14, Table 1).
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S 65: HPLC spectrum of Henry Product (92a) in presence of CPTC (6a) and Acetonitrile/

Na,CO;in RT condition (Entry 1, Table 2).
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S 66: HPLC spectrum of Henry Product (92) in presence of CPTC (6b) and Acetonitrile/

Na,COj;in RT condition (Entry 2, Table 2).
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S 67: HPLC spectrum of Henry Product (92a) in presence of CPTC (6a) and Methanol/

Na,CO;in RT condition (Entry 3, Table 2).
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S 68: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Methanol/
Na,CO;in RT condition (Entry 4, Table 2).
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S 69: HPLC spectrum of Henry Product (92a) in presence of CPTC (6a) and DCM/ Na,CO;in

RT condition (Entry 6, Table 2).
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S 70: HPLC spectrum of Henry Product (92) in presence of CPTC (6b) and DCM/ Na,CO; in
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S 71: HPLC spectrum of Henry Product (92) in presence of CPTC (6a) and CHCl;/ Na,CO;
in RT condition (Entry 7, Table 2).
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S 72: HPLC spectrum of Henry Product (92a) in presence of CPTC (6b) and CHCl; / Na,CO;
in RT condition (Entry 8, Table 2).
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RT condition (Entry 9, Table 2).
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S 73: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and CCl;/ Na,CO;in

RT condition (Entry 10, Table 2).
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S 74: HPLC spectrum of Henry Product (92) in presence of CPTC (6b) and CCl, / Na,CO;in
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S 75: HPLC spectrum of Henry Product (92a) in presence of CPTC (6a) and Cyclohexane/
Na,CO;in RT condition (Entry 11, Table 2).
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S 76: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Cyclohexane /
Na,COj;in RT condition (Entry 12, Table 2).
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S 77: HPLC spectrum of Henry Product (92) in presence of CPTC (6a) and Benzene/ Na,CO;
in RT condition (Entry 13, Table 2).
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S 78: HPLC spectrum of Henry Product (92a) in presence of CPTC (6b) and Benzene /

Na,CO;in RT condition (Entry 14, Table 2).
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S 79: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and THF/ Na,COj3in
RT condition (Entry 15, Table 2).
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S 80: HPLC spectrum of Henry Product (92a) in presence of CPTC (6b) and THF / Na,CO;in
RT condition (Entry 16, Table 2).
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S 81: HPLC spectrum of Henry Product (92) in presence of CPTC (6a) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 1, Table 3).
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S 82: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Cyclohexane/

Na,CO;(5%) in RT condition (Entry 2, Table 3).
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S 83: HPLC spectrum of Racemic mixture 9b.
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S 84: HPLC spectrum of Henry Product (9b) in presence of CPTC (6a) and Cyclohexane/
Na,CO3(5%) in RT condition (Entry 3, Table 3).
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S 85: HPLC spectrum of Henry Product (9b) in presence of CPTC (6b) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 4, Table 3).
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S 86: HPLC spectrum of Racemic mixture 9c.
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Na,CO;(5%) in RT condition (Entry 5, Table 3).
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S 87: HPLC spectrum of Henry Product (9¢) in presence of CPTC (6a) and Cyclohexane/

Na,CO;(5%) in RT condition (Entry 6, Table 3).
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S 88: HPLC spectrum of Henry Product (9¢) in presence of CPTC (6b) and Cyclohexane/
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Na,CO;(5%) in RT condition (Entry 7, Table 3).
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S 89: HPLC spectrum of Racemic mixture 9d.
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S 90: HPLC spectrum of Henry Product (9d) in presence of CPTC (6a) and Cyclohexane/
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S 91: HPLC spectrum of Henry Product (9d) in presence of CPTC (6b) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 8, Table 3).
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S 92: HPLC spectrum of Racemic mixture 9e.
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S 93: HPLC spectrum of Henry Product (9¢) in presence of CPTC (6a) and Cyclohexane/

Na,CO;(5%) in RT condition (Entry 9, Table 3).
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S 94: HPLC spectrum of Henry Product (9¢) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 10, Table 3).
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S 95: HPLC spectrum of Racemic mixture 9f.
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S 96: HPLC spectrum of Henry Product (9f) in presence of CPTC (6a) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 11, Table 3).
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S 97: HPLC spectrum of Henry Product (9f) in presence of CPTC (6b) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 12, Table 3).
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S 98: HPLC spectrum of Racemic mixture 9g.
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S 99: HPLC spectrum of Henry Product (9g) in presence of CPTC (6a) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 13, Table 3).
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S 100: HPLC spectrum of Henry Product (9g) in presence of CPTC (6b) and Cyclohexane/

Na,CO3(5%) in RT condition (Entry 14, Table 3).
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Na,CO;(5%) in RT condition (Entry 15, Table 3).
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S 101: HPLC spectrum of Racemic mixture 9h.
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S 102: HPLC spectrum of Henry Product (9h) in presence of CPTC (6a) and Cyclohexane/
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S 103: HPLC spectrum of Henry Product (9h) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 16, Table 3).
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S 104: HPLC spectrum of Racemic mixture 9i.
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Na,CO; (5%) in RT condition (Entry 17, Table 3).
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S 105: HPLC spectrum of Henry Product (9i) in presence of CPTC (6a) and Cyclohexane/
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Na,CO;(5%) in RT condition (Entry 18, Table 3).
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S 106: HPLC spectrum of Henry Product (9i) in presence of CPTC (6b) and Cyclohexane/
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S 107: HPLC spectrum of Racemic mixture 9j.
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S 108: HPLC spectrum of Henry Product (9j) in presence of CPTC (6a) and Cyclohexane/

Na,CO;(5%) in RT condition (Entry 19, Table 3).
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S 109: HPLC spectrum of Henry Product (9j) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 20, Table 3).
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S 110: HPLC spectrum of Racemic mixture 9k.
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S 111: HPLC spectrum of Henry Product (9K) in presence of CPTC (6a) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 21, Table 3).
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S 112: HPLC spectrum of Henry Product (9k) in presence of CPTC (6b) and Cyclohexane/
Na,CO; (5%) in RT condition (Entry 22, Table 3).
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S 113: HPLC spectrum of Racemic mixture 91.
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S 114: HPLC spectrum of Henry Product (91) in presence of CPTC (6a) and Cyclohexane/

Na,CO;(5%) in RT condition (Entry 23, Table 3).
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S 115: HPLC spectrum of Henry Product (9]) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 24, Table 3).
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S 116: HPLC spectrum of Racemic mixture 9m.
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S 117: HPLC spectrum of Henry Product (9m) in presence of CPTC (6a) and Cyclohexane/
Na,CO; (5%) in RT condition (Entry 25, Table 3).
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S 118: HPLC spectrum of Henry Product (9m) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 26, Table 3).
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S 119: HPLC spectrum of Racemic mixture 9n.
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S 120: HPLC spectrum of Henry Product (9n) in presence of CPTC (6a) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 27, Table 3).
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S 121: HPLC spectrum of Henry Product (9n) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 28, Table 3).
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S 122: HPLC spectrum of Racemic mixture 9o.
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S 123: HPLC spectrum of Henry Product (90) in presence of CPTC (6a) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 29, Table 3).
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S 124: HPLC spectrum of Henry Product (90) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition (Entry 30, Table 3).
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S 125: HPLC spectrum of Henry Product (9a) in presence of CPTC (10a) and Cyclohexane/

Na,CO;(5%) in RT condition (Entry 1, Table S1).
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S 126: HPLC spectrum of Henry Product (9a) in presence of CPTC (10b) and Cyclohexane/

Na,CO3(5%) in RT condition (Entry 2, Table S1).
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S 127: HPLC spectrum of Racemic Mixture 9p.
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S 128: HPLC spectrum of Henry Product (9p) in presence of CPTC (6a) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 1, Table S2).
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S 129: HPLC spectrum of Henry Product (9p) in presence of CPTC (6b) and Cyclohexane/
Na,CO;3(5%) in RT condition (Entry 2, Table S2).
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S 130: HPLC spectrum of Racemic Mixture 9q.
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S 131: HPLC spectrum of Henry Product (9q) in presence of CPTC (6a) and Cyclohexane/

Na,CO3(5%) in RT condition (Entry 3, Table S2).
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S 132: HPLC spectrum of Henry Product (9q) in presence of CPTC (6b) and Cyclohexane/
Na,CO;(5%) in RT condition (Entry 4, Table S2).
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S 133: HPLC spectrum of Racemic Mixture 9r.
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S 134: HPLC spectrum of Henry Product (9r) in presence of CPTC (6a) and Cyclohexane/
Na,CO3(5%) in RT condition (Entry 1, Table S3).
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S 135: HPLC spectrum of Henry Product (9r) in presence of CPTC (6b) and Cyclohexane/
Na,CO3(5%) in RT condition (Entry 2, Table S3).
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S 136: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and Cyclohexane/

Na,CO; (5%) in RT condition at first cycle (Entry 1, Table S4).
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S 137: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition at first cycle (Entry 2, Table S4).
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S 138: HPLC spectrum of Henry Product (9a) in presence of CPTC (6a) and Cyclohexane/
Na,CO3;(5%) in RT condition at second cycle (Entry 3, Table S4).
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S 139: HPLC spectrum of Henry Product (9a) in presence of CPTC (6b) and Cyclohexane/

Na,CO; (5%) in RT condition at second cycle (Entry 4, Table S4).
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