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1. ESI-MS analysis of the mixture of Ni-L1 and 3a
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2. Selected HPLC chromatograms for ee determination

(1) 2ac

Peak# Retention Time Height Area Area%

1 7.972 39759 488984 3.480

2 9.864 831358 13562248 96.520

Total 871117 14051233 100.000
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(2) 2bc

Peak# Retention Time Height Area Area%

1 6.460  53554 582256 3.742

2 8.243 1014285 14979316 96.258

Total 1067839 15561572 100.000
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(3) 2cc

Peak# Retention Time Height Area Area%

1 6.859 108670 1209803 4.608

2 9.176 1551565 25044603 95.392

Total 1660234 26254405 100.000
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(4) 2dc

Peak# Retention Time Height Area Area%

1 11.646 46654 866835 4.662

2 12.619 698252 17727028 95.338

Total 744907 18593864 100.000
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(5) 2ec

Peak# Retention Time Height Area Area%

1 8.771 35957 429708 3.178

2 9.457 1009238 13089628 96.822

Total 1045195 13519336 100.000
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(6) 2fc

Peak# Retention Time Height Area Area%

1 18.856 84528 3028399 3.385

2 24.242 1760722 86428756 96.615

Total 1845250 89457155 100.000



9

(7) 2gc

Peak# Retention Time Height Area Area%

1 8.152 122087 1361953 5.285

2 9.957 1750085 24408087 94.715

Total 1872172 25770039 100.000
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(8) 2hc

Peak# Retention Time Height Area Area%

1 7.376 149965 1779194 10.968

2 8.003 1042397 14442758 89.032

Total 1192362 16221952 100.000
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(9) 2ic

Peak# Retention Time Height Area Area%

1 7.693 99831 1257010 3.045

2 9.140 2422953 40018788 96.955

Total 2522784 41275798 100.000
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(10) 2jc

Peak# Retention Time Height Area Area%

1 7.964 47446 517391 4.324

2 8.470 940267 11447794 95.676

Total 987713 11965186 100.000
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(11) 2kc

Peak# Retention Time Height Area Area%

1 8.990 31396 543844 3.120

2 12.709 674544 16889069 96.880

Total 705941 17432913 100.000
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(12) 2lc

Peak# Retention Time Height Area Area%

1 7.858 153050 1814664 4.639

2 8.643 2640312 37300931 95.361

Total 2793362 39115595 100.000
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(13) 2mc

Peak# Retention Time Height Area Area%

1 9.808 61394 822347 4.504

2 10.570 1165648 17435755 95.496

Total 1227042 18258102 100.000



16

 (14) 2nb

Peak# Retention Time Height Area Area%

1 17.681 87416 1749503 9.767

2 21.318 496385 16162782 90.233

Total 583801 17912285 100.000
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 (15) 2ab

 

 
Peak# Retention Time Height Area Area%

1 10.099 65867 1153913 5.620

2 12.931 888286 19019594 94.380

Total 954152 20173507 100.000
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(16) 4a

Peak# Retention Time Height Area Area%

1 10.534 502655 14596380 93.150

2 24.971 20953 1073376 6.850

Total 523608 15669756 100.000
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(17) 4b

Peak# Retention Time Height Area Area%

1 7.156 770829 12182309 92.157

2 25.844 22767 1036726 7.843

Total 793596 13219034 100.000
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(18) 4c

Peak# Retention Time Height Area Area%

1 12.479 336790 8045619 92.326

2 18.139 21963 668695 7.674

Total 358752 8714314 100.000
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(19) 4d

Peak# Retention Time Height Area Area%

1 8.179 829841 13570986 91.757

2 11.829 60468 1219173 8.243

Total 890308 14790158 100.000
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(20) 4f

Peak# Retention Time Height Area Area%

1 9.937 278357 6516483 86.574

2 11.109 43972 1010559 13.426

Total 322329 7527042 100.000
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(21) 6a

Peak# Retention Time Height Area Area%

1 12.064 491127 10939525 92.589

2 13.513 40067 875634 7.411

Total 531194 11815159 100.000
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(22) 6b

Peak# Retention Time Height Area Area%

1 12.702 73097 1566000 14.225

2 14.929 363361 9442757 85.775

Total 436458 11008757 100.000
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(23) 6c

Peak# Retention Time Height Area Area%

1 14.810 142235 365023 31.782

2 16.677 222787 7250799 68.218

Total 365023 10628799 100.000
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(24) 6d

Peak# Retention Time Height Area Area%

1 10.548 305002 6028897 85.487

2 11.232 40480 1023541 14.513

Total 345482 7052438 100.000
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(25) 6f

Peak# Retention Time Height Area Area%

1 13.127 23743 502035 6.833

2 14.836 205407 6845382 93.167

Total 229150 7347417 100.000
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3. Optimizations of the Henry reaction of 2-Acylpyridines and 2-Acylpyridine N-
Oxides

Table S1. Optimization of the Henry reaction of 2-Acylpyridine N-Oxides a

O

+   CH3NO2

Ni-L1 (2 mol%)
base (10 mol%)
4A MS 30 mg

3a 4a

solvent, T, 20h
N

O

N
HO NO2

O

Entry Solvent Base T (oC)  Yield(%)b Ee(%)c

1 THF  NMPd 35 94 46
2 THF NMPd 0 51 50
3 MeOH NMPd 0 84 70
4 EtOH NMPd 0 66 76
5 CH2Cl2 NMPd 0 28 19
6 CH3CN NMPd 0 41 40
7 EtOH EtNiPr2 0 99 62
8 EtOH iPr2NH 0 99 63
9 EtOH Et3N 0 99 52
10 EtOH iPr2NH -20 99 78
11 EtOH iPr2NH -30 99 83
12 EtOH iPr2NH -40 97 85
13e EtOH iPr2NH -40 92 86

a Reactions were carried out on a 0.2 mmol scale of 2-Acylpyridine N-Oxides 3a in the 
mixture of solvent (0.8 mL) and nitromethane (0.2 mL) for 20h. The catalyst was pre-
prepared. b Isolated yield. c Determined by HPLC analysis on a chiral stationary phase. d 

NMP = N-methylmorpholine. e iPr2NH (5 mol%).

Table S2 Optimization of the Henry reaction of 2-Acylpyridine N-Oxides a

O

+   CH3NO2

Ni-L1 (2 mol%)
base (x mol%)
4A MS x mg

5a 6a

solvent, T, 20h
N N

HO
NO2

Entry Solvent Base (mol %) Additive T (oC)  Yield(%)b Ee(%)c

1 THF  NMPd(10) 4Å MS (30 mg) 35 64 12
2 THF NMPd(10) 4Å MS (30 mg) 0 54 26
3 THF EtNiPr2(10) 4Å MS (30 mg) 0 62 34
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4 THF iPr2NH(10) 4Å MS (30 mg) 0 61 24
5 THF Et3N(10) 4Å MS (30 mg) 0 63 20
6 EtOH EtNiPr2(10) 4Å MS (30 mg) 0 69 16
7 CH2Cl2 EtNiPr2(10) 4Å MS (30 mg) 0 46 23
8 EtOAc EtNiPr2(10) 4Å MS (30 mg) 0 34 19
9 CH3CN EtNiPr2(10) 4Å MS (30 mg) 0 41 15
10 THF EtNiPr2(10) 4Å MS (30 mg) -10 58 69
11 THF EtNiPr2(10) 4Å MS (30 mg) -20 51 75
12 THF EtNiPr2(10) 4Å MS (30 mg) -30 35 83
13 THF EtNiPr2(50) 4Å MS (30 mg) -30 36 81
14 THF EtNiPr2(100) 4Å MS (30 mg) -30 38 70
15 THF EtNiPr2(10) 4Å MS (20 mg) -20 42 75
16 THF EtNiPr2(10) 4Å MS (40 mg) -20 54 85
17 THF EtNiPr2(10) 4Å MS (50 mg) -20 56 78
a Reactions were carried out on a 0.2 mmol scale of 2-Acylpyridine 5a in the mixture of solvent (0.8 
mL) and nitromethane (0.2 mL) for 20h. The catalyst was pre-prepared. b Isolated yield. c Determined by 
HPLC analysis on a chiral stationary phase. d NMP = N-methylmorpholine.
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4. Selected NMR spectra
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5. X-ray crystal structure of 2ac

Crystal data for 2ac: C12H15NO5, M = 253.25, a = 5.66420(10) Å, b = 9.5973(2) Å, 
c = 22.6622(4) Å, α = 90°, β = 90°, γ = 90°, V = 1231.94(4) Å3, T = 100(2) K, space 
group P212121, Z = 4, μ(CuKα) = 0.903 mm-1, 6426 reflections measured, 2247 
independent reflections (Rint = 0.0357). The final R1 values were 0.0331 (I > 2σ(I)). 
The final wR(F2) values were 0.1039 (I > 2σ(I)). The final R1 values were 0.0336 (all 
data). The final wR(F2) values were 0.1046 (all data). The goodness of fit on F2 was 
1.184. Flack parameter = 0.05(5).

CCDC No. 1564222

HO

O

O
NO2

2ac

View of a molecule of 2ac with the atom-labelling scheme

Displacement ellipsoids are drawn at the 30% probability level
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View of the pack drawing of 2ac

Hydrogen-bonds are shown as dashed lines


