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1. General methods
NMR data were obtained for 1H at 400 MHz MHz, and for 13C at 100 MHz. Chemical shifts were reported 

in ppm from tetramethylsilane with the solvent resonance as the internal standard in CDCl3 solution. ESI 

HRMS was recorded on a Waters SYNAPT G2. Column chromatography was performed on silica gel (200-

300 mesh) eluting with ethyl acetate/petroleum ether. TLC was performed on glass-backed silica plates. UV 

light, I2, and solution of potassium permanganate were used to visualize products. All chemicals were used 

without purification as commercially available unless otherwise noted. Petroleum ether and ethyl acetate 

were distilled. THF was freshly distilled from sodium/benzophenone. Unless otherwise noted, experiments 

involving moisture and/or air sensitive components were performed under a positive pressure of argon in 

oven-dried glassware equipped with a rubber septum inlet. Dried solvents and liquid reagents were 

transferred by oven-dried syringes. The hydroximoyl chloride 1 1and isolable 2,4,6-trimethylbenzonitrile 

oxide 1a’ 2were prepared according to the literature procedures. 

(1) (a) R. J. B. Schäfer, M. R. Monaco, M. Li, A. Tirla, P. Rivera-Fuentes and H. Wennemers, J. Am. Chem. 

Soc., 2019, 141, 18644; (b) M. J. H. Ong and R. J. Hewitt, ChemistrySelect, 2019, 4, 10532; (c) Q. V. 

Vo, C. Trenerry, S. Rochfort, J. Wadeson, C. Leyton and A. B. Hughes, Bioorgan. Med. Chem., 2013, 

21, 5945.

(2) (a) G. Zhao, L. Liang, C. H. E. Wen and R. Tong, Org. Lett., 2019, 21, 315; (b) O. Altintas, M. Glassner, 

C. Rodriguez-Emmenegger, A. Welle, V. Trouillet and C. Barner-Kowollik, Angew. Chem., Int. Ed., 

2015, 54, 5777.

2. General procedure for synthesis of O-acylhydroxamate 3
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To a solution of oxime chlorides 1 (0.22 mmol), carboxylic acids 2 (0.2 mmol) in dioxane (1 mL) was 

added DABCO (0.22 mmol). The solution was stirred at rt for 12 h. After completion, product 3 was 

obtained by flash chromatography on silica gel (petroleum ether/ethyl acetate = 20:1 to 10:1).

3a, 38.6 mg, 80% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.80 (s, 1H), 8.16 

(d, J = 8.0 Hz, 2H), 7.89 – 7.86 (m, 2H), 7.66 (t, J = 7.6 Hz, 1H), 7.60 – 7.58 (m, 1H), 

7.53 – 7.46 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 166.6, 165.3, 134.4, 132.9, 

130.9, 130.1, 128.9, 128.8, 127.6, 126.6. ESI-HRMS: C14H11NO3+H+ 242.0812, found 242.0808. 

3b, 37.7 mg, 74% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.78 (s, 1H), 

8.15 (d, J = 8.0 Hz, 2H), 7.77 (d, J = 8.0 Hz, 2H), 7.64 (t, J = 7.6 Hz, 1H), 7.49 (t, J 

= 7.6 Hz, 2H), 7.26 (d, J = 5.2 Hz, 2H), 2.41 (s, 3H). 13C NMR (100 MHz, CDCl3) 
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δ 166.7, 165.4, 143.5, 134.3, 130.1, 129.5, 128.7, 128.0, 127.6, 126.7, 21.6. ESI-HRMS: C15H13NO3+H+ 

256.0968, found 256.0966. 

3c, 48.6 mg, 76% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 10.01 (s, 1H), 

8.10 (d, J = 8.0 Hz, 2H), 7.71 (d, J = 8.4 Hz, 2H), 7.65 (t, J = 7.6 Hz, 1H), 7.56 (d, 

J = 8.4 Hz, 2H), 7.49 (t, J = 7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 165.7, 

165.2, 134.4, 132.1, 130.1, 129.6, 129.1, 128.8, 127.7, 126.4. ESI-HRMS: 

C14H10BrNO3+H+ 319.9917 (79Br) and 321.9896 (81Br), found 319.9914, 321.9893. 

3d, 32.3 mg, 70% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.72 (s, 1H), 8.15 

(d, J = 7.6 Hz, 2H), 7.66 (t, J = 7.6 Hz, 1H), 7.51 (t, J = 7.6 Hz, 2H), 7.27 (d, J = 4.0 

Hz, 2H), 6.38 (d, J = 3.6 Hz, 1H). 13C NMR (100 MHz, CDCl3) δ 164.9, 155.6, 144.2, 

140.0, 134.4, 130.1, 128.8, 126.3, 119.1, 109.1. ESI-HRMS: C12H9NO4+H+ 232.0604, 

found 232.0607. 

3e, 44.2 mg, 76% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 10.01 (s, 1H), 

8.41 (s, 1H), 8.16 (d, J = 7.6 Hz, 2H), 7.92 – 7.86 (m, 4H), 7.66 – 7.53 (m, 3H), 

7.49 (t, J = 7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 166.7, 165.4, 135.3, 

134.3, 132.5, 130.1, 129.1, 128.8, 128.7, 128.6, 128.3, 128.0, 127.8, 127.0, 

126.6, 123.5. ESI-HRMS: C18H13NO3+H+ 292.0968, found 292.0963. 

3f, 34.1 mg, 69% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.27 (s, 1H), 8.09 

(d, J = 8.0 Hz, 2H), 7.62 (t, J = 7.2 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 2.30 (t, J = 11.2 

Hz, 1H), 1.93 (d, J = 12.8 Hz, 2H), 1.82 (d, J = 7.6 Hz, 2H), 1.69 – 1.53 (m, 3H), 1.34 

– 1.23 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 174.5, 165.2, 134.2, 130.0, 128.7, 

126.7, 42.6, 29.2, 25.53, 25.50. ESI-HRMS: C14H17NO3+H+ 248.1281, found 248.1278. 

3g, 34.7 mg, 68% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.83 (s, 1H), 

8.04 (d, J = 8.4 Hz, 2H), 7.87 (d, J = 7.6 Hz, 2H), 7.57 (t, J = 7.6 Hz, 1H), 7.46 (t, J 

= 7.6 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 2.44 (s, 3H). 13C NMR (100 MHz, CDCl3) 

δ 166.5, 165.3, 145.3, 132.8, 130.9, 130.1, 129.5, 128.8, 127.6, 123.7, 21.8. ESI-

HRMS: C15H13NO3+H+ 256.0968, found 256.0963. 

3h, 35.8 mg, 66% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.91 (s, 1H), 

8.09 (d, J = 8.4 Hz, 2H), 7.85 (d, J = 8.0 Hz, 2H), 7.55 (t, J = 7.6 Hz, 1H), 7.44 

(t, J = 7.2 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 3.88 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 166.5, 165.0, 164.4, 132.7, 132.3, 131.0, 128.8, 127.5, 118.7, 114.1, 

55.6. ESI-HRMS: C15H13NO4+H+ 272.0917, found 272.0914. 
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3i, 38.0 mg, 64% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.95 (s, 1H), 

8.07 (d, J = 8.4 Hz, 2H), 7.86 (d, J = 8.0 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H), 7.50 

(d, J = 8.0 Hz, 2H), 7.45 (t, J = 7.6 Hz, 2H), 1.35 (s, 9H). 13C NMR (100 MHz, 

CDCl3) δ 166.6, 165.3, 158.3, 132.7, 130.9, 130.0, 128.8, 127.6, 125.8, 123.7, 

35.3, 31.0. ESI-HRMS: C18H19NO3+H+ 298.1438, found 298.1435. 

3j, 36.0 mg, 67% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.82 (s, 1H), 

7.87 (d, J = 7.6 Hz, 2H), 7.77 (s, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.47 (t, J = 7.6 Hz, 

2H), 7.27 (s, 1H), 2.38 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 166.5, 165.6, 138.5, 

136.1, 132.8, 130.9, 128.9, 127.7, 127.6, 126.3, 21.1. ESI-HRMS: C16H15NO3+H+ 

270.1125, found 270.1121. 

3k, 38.3 mg, 74% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.84 (s, 1H), 

8.16 (dd, J = 8.4, 5.6 Hz, 2H), 7.86 (d, J = 8.0 Hz, 2H), 7.57 (t, J = 7.2 Hz, 1H), 

7.46 (t, J = 7.2 Hz, 2H), 7.16 (t, J = 8.4 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 

166.6, 166.5 (d, J = 254.5 Hz), 164.3, 134.3, 132.9 (d, J = 2.2 Hz), 132.7, 130.7, 

130.0, 128.9, 128.7, 127.6, 122.8 (d, J = 3.1 Hz), 116.1 (d, J = 22.1 Hz). ESI-HRMS: C14H10FNO3+H+ 

260.0717, found 260.0714. 

3l, 38.5 mg, 70% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.76 (s, 1H), 

8.08 (d, J = 8.0 Hz, 2H), 7.86 (d, J = 7.6 Hz, 2H), 7.59 (t, J = 6.8 Hz, 1H), 7.48 (d, 

J = 6.0 Hz, 4H). 13C NMR (100 MHz, CDCl3) δ 166.6, 164.5, 141.0, 132.9, 131.4, 

130.7, 129.2, 128.9, 127.6, 125.0. ESI-HRMS: C14H10ClNO3+H+ 276.0422, found 

276.0417. 

3m, 42.9 mg, 67% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.72 (s, 1H), 

8.08 (dd, J = 7.2, 4.8 Hz, 1H), 7.88 (d, J = 7.6 Hz, 2H), 7.73 – 7.71 (m, 1H), 7.59 (t, J 

= 7.6 Hz, 1H), 7.50 – 7.41 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 166.7, 164.7, 

134.6, 133.9, 132.9, 132.2, 130.6, 128.9, 128.4, 127.6, 127.5, 122.5. ESI-HRMS: 

C14H10BrNO3+H+ 319.9917 (79Br) and 321.9896 (81Br), found 319.9914, 321.9895. 

3n, 42.9 mg, 67% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.70 (s, 1H), 8.29 

(s, 1H), 8.09 (d, J = 7.6 Hz, 1H), 7.87 (d, J = 7.6 Hz, 2H), 7.78 (d, J = 8.0 Hz, 1H), 

7.60 (t, J = 7.6 Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 7.39 (t, J = 7.6 Hz, 1H). 13C NMR 

(100 MHz, CDCl3) δ 166.6, 164.1, 137.3, 133.0, 132.9, 130.6, 130.3, 130.1, 129.0, 

128.8, 128.6, 128.5, 127.6, 122.8. ESI-HRMS: C14H10BrNO3+H+ 319.9917 (79Br) and 321.9896 (81Br), found 

319.9912, 321.9891.

3o, 44.8 mg, 70% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.92 (s, 1H), 

7.97 (d, J = 8.4 Hz, 2H), 7.85 (d, J = 8.0 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.56 (t, 
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J = 7.2 Hz, 1H), 7.44 (t, J = 7.2 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 166.6, 164.6, 132.9, 132.1, 131.4, 

130.6, 129.7, 128.9, 127.6, 125.4. ESI-HRMS: C14H10BrNO3+H+ 319.9917 (79Br) and 321.9896 (81Br), found 

319.9913, 321.9895. 

3p, 38.3 mg, 62% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.79 (s, 1H), 

8.27 (d, J = 8.0 Hz, 2H), 7.87 (d, J = 7.6 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H), 7.60 

(t, J = 7.2 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 

166.7, 164.2, 135.7 (q, J = 32.6 Hz), 134.4, 133.0, 130.5, 129.4 (q, J = 14.9 Hz), 

129.0, 127.6, 125.8 (q, J = 3.6 Hz), 123.4 ((q, J = 271.2 Hz). ESI-HRMS: C15H10F3NO3+H+ 310.0686, found 

310.0679. 

3q, 36.6 mg, 74% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.80 (s, 1H), 7.98 

(d, J = 3.2 Hz, 1H), 7.85 (d, J = 7.6 Hz, 2H), 7.70 (d, J = 4.8 Hz, 1H), 7.55 (t, J = 7.6 

Hz, 1H), 7.44 (t, J = 7.6 Hz, 2H), 7.16 (t, J = 4.0 Hz, 1H). 13C NMR (100 MHz, 

CDCl3) δ 166.7, 160.9, 135.5, 134.5, 132.8, 130.6, 128.8, 128.2, 127.6. ESI-HRMS: C12H9NO3S+H+ 

248.0376, found 248.0374. 

3r, 41.3 mg, 71% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.97 (s, 1H), 

8.76 (s, 1H), 8.21 – 7.91 (m, 7H), 7.64 – 7.49 (m, 6H). 13C NMR (100 MHz, 

CDCl3) δ 166.6, 165.5, 136.1, 134.3, 132.9, 132.4, 132.2, 130.9, 130.1, 129.6, 

128.9, 128.7, 127.9, 127.6, 127.1, 124.9, 123.6. ESI-HRMS: C18H13NO3+H+ 

292.0968, found 292.0963. 

3s, 37.4 mg, 70% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.69 (s, 1H), 

7.91 (d, J = 16.0 Hz, 1H), 7.87 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 6.8 Hz, 3H), 7.50 

(t, J = 8.0 Hz, 2H), 7.44 (d, J = 6.0 Hz, 3H), 6.64 (d, J = 16.0 Hz, 1H). 13C NMR 

(100 MHz, CDCl3) δ 166.3, 165.5, 148.4, 133.7, 132.8, 131.3, 130.9, 129.1, 

128.9, 128.5, 127.5, 113.2. ESI-HRMS: C16H13NO3+Na+ 290.0788, found 290.0795. 

3t, 34.1 mg, 69% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.57 (s, 1H), 7.81 

(d, J = 8.0 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 2.60 (tt, J = 

11.2, 3.6 Hz, 1H), 2.01 (d, J = 13.2 Hz, 2H), 1.82 – 1.79 (m, 2H), 1.69 – 1.65 (m, 

1H), 1.62 – 1.52 (m, 2H), 1.38 – 1.25 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 174.5, 

166.5, 132.7, 130.9, 128.8, 127.5, 41.2, 28.8, 25.5, 25.2. ESI-HRMS: C14H17NO3+H+ 248.1281, found 

248.1278. 

3u, 35.8 mg, 64% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.77 (s, 1H), 

8.16 (d, J = 8.0 Hz, 2H), 7.88 (d, J = 8.0 Hz, 2H), 7.65 (t, J = 6.8 Hz, 1H), 7.59 (t, J 

= 7.2 Hz, 1H), 7.53-7.46 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 166.6, 165.3, 
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134.3, 132.8, 130.9, 130.1, 128.9, 128.8, 127.6, 126.6. ESI-HRMS: C16H12N2O3+H+ 281.0921, found 

281.0917. 

3a’, 48.1 mg, 85% yield, white solid; 1H NMR (400 MHz, CDCl3) δ 9.33 (s, 1H), 

8.14 (d, J = 7.6 Hz, 2H), 7.65 (t, J = 7.2 Hz, 1H), 7.50 (t, J = 7.2 Hz, 2H), 6.86 (s, 

2H), 2.39 (s, 6H), 2.28 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 167.7, 165.0, 139.9, 

135.9, 134.3, 130.1, 129.8, 128.7, 128.4, 126.5, 21.2, 19.2. ESI-HRMS: 

C17H17NO3+H+ 284.1281, found 284.1275. 

3. Crystal data and structural refinement for 3a

N
H
O

O

O

3a
CCDC 1974489

Identification code 3a

Empirical formula C14H11NO3

Formula weight 241.24

Temperature/K 296(2)

Crystal system Orthorhombic

Space group P212121

a/Å 8.9979(11)

b/Å 9.4469(11)

c/Å 14.0932(14)

α/° 90

β/° 90

γ/° 90

Volume/Å3 1198.0(2)

Z 4

ρcalcg/cm3 1.338

μ/mm-1 0.095
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F(000) 504.0

Crystal size/mm3 0.26 × 0.26 × 0.25

Radiation MoKα (λ = 0.71073)

2Θ range for data collection/° 2.60 to 24.992

Index ranges -10 ≤ h ≤ 10, -9 ≤ k ≤ 11, -16 ≤ l ≤ 16

Reflections collected 6084

Independent reflections 2107 [Rint = 0.0180]

Data/restraints/parameters 1859 / 0 / 164

Goodness-of-fit on F2 1.017

Final R indexes [I>=2σ (I)] R1 = 0.0326, wR2 = 0.0940

R indices (all data)              R1 = 0.0384, wR2 = 0.0983

Largest diff. peak and hole 0.127 /-0.153 
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4. NMR spectra 
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