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(57) Abstract: Provided is an application of a metal hydride/palladium compound system in the preparation of a 1,3-dicarbonyl com-
pound in a cascade reaction of an electron-deficient alkene compound, said reaction comprising the following steps: under the protec-
tion of nitrogen, a palladium compound and a metal hydride are suspended and stirred in a solvent, then an electron-deficient alkene
compound is added; the mixture reacts at 0 “C to 100 °C for 0.3 to 10 hours; a saturated ammonium chloride aqueous solution is
added to stop the reaction, and then extraction, drying by evaporation and purification by column chromatography are performed to
obtain the product of 1,3-dicarbonyl compound. The hydride and palladium compound catalysts used in the method are reagents easily
obtained in a laboratory; compared with the commonly used methods of hydrogenation with hydrogen gas, the method can be easily
operated, and has high safety, mild conditions and high reaction yield.
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[0023] ZASMHEFT, 4L (5.3 mg, 0.03 mmol, 10 mol%)FE LN (60% in oil, 24
mg, 0.6 mmol, 2 equiv)&iF FDMA (1.5 mL), 25°CHFES 0, IALEY) 1a
(0.3 mmol)7E DMA (0.5 mL)IIEIR, RIS TE25°CRON 2N, I ABFIRA ALK
Wb, ACROERZI, &IFEBIR, AmBRMTE, EaaT, &
Erraitt,, B2 3a, WE>99%. The mixture of enol and keto form, enol/keto
= 16/84. '"H NMR (400 MHz, CDCI 5): & 10.37 (br, 1H, enol), 7.78 (d, J = 7.6 Hz, 1H),
7.63 (t, J =7.2 Hz, 1H), 7.53-7.35 (m, 2H), 3.86 (s, 3H, enol), 3.79 (s, 3H, keto), 3.74
(dd, J=8.1, 3.9 Hz, 1H, keto), 3.57 (dd, J = 17.3, 3.4 Hz, 1H, keto), 3.52 (s, 2H, enol),
3.38 (dd, J = 17.2, 8.2 Hz, 1H, keto). 3C NMR (151 MHz, CDCI ;): & 199.58, 169.68,
153.73, 143.33 (enol), 135.61, 135.32 (enol), 129.54 (enol), 127.97, 126.97 (enol),
126.68, 124.86, 120.89, 102.30 (enol), 53.27, 52.95, 51.39 (enol), 32.65 (enol), 30.40.
LR-MS (ESI): m/z 191.2 [M+H]+
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[0037] ZASMAEYT, PA(OH), (4.2 mg, 0.03 mmol, 10 mol%)FE L E#N (60% in oil, 24
mg, 0.6 mmol, 2 equiv)&iF FDMA (1.5 mL), 25°CHFES 0, IALEY) 1a
(0.3 mmol)7E DMA (0.5 mL)FNEIR, SRIGTE25°CRM /NI, I A ARSI LK
R IERN, HORROEEREL, AIFABR, HmIRM T, st &
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[0039] &SR, & (5.3 mg, 0.03 mmol, 10 mol%)FIEE (60% in oil, 24
mg, 0.6 mmol, 2 equiv)&iF FTDMA (1.5 mL), 25°CHFES 40, IIAMLEY) 1b
(0.3 mmol)7E DMA (0.5 mL)IIEIR, RIS TE25°CRON 2N, I ABFIRA ALK
Wb, ACROERZI, &IFEBIR, AmBRMTE, EaaT, &
B4t 153778 3b, $rZ98%. 'H NMR (400 MHz, CDCI 5): & 7.69 (d, J =
7.6 Hz, 1H), 7.59-7.40 (m, 6H), 7.38-7.29 (m, 2H), 3.74 (dd, J = 8.0, 4.3 Hz, 1H), 3.56
(dd, J = 16.9, 3.9 Hz, 1H), 3.37 (s, 3H), 3.13 (dd, J = 16.8, 8.1 Hz, 1H). 3C NMR (151
MHz, CDCI 5): 8 202.19, 169.67, 154.41, 143.94, 135.80, 135.10, 129.94, 128.24,
127.95, 127.61, 126.46, 124.42, 51.10, 37.92, 31.80. LR-MS (ESI): m/z 266.1 [M+H]+

[0040]  SLAtfH] 10
[l



WO 2020/056565 PCT/CN2018/106061
8
i ASOOMe 2
Lo | PCl, A0
b R R X
o O
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RAEFTF, S (5.3 mg, 0.03 mmol, 10 mol%)FIEILE (60% in oil, 24
mg, 0.6 mmol, 2 equiv)&IFFDMA (1.5 mL), 25°CHFES 3, IMALEY) 1c
(0.3 mmol)7E DMA (0.5 mL)AWETR, IRJGTE25CRUB2/ NI, IIATEATRILEEK
WY, HOROBRAER, SRR, FmIRW TR, ERET, i
JEATEAY, BRI 3¢, E9I8%- The mixture of enol and keto form, enol/keto =
84/16. '"H NMR (400 MHz, CDCl ;):  7.81 (d, J=7.6 Hz, 1H, enol), 7.72 (d, J = 7.6
Hz, 1H, keto), 7.63-7.46 (m, 2H, enol and keto), 7.44-7.33 (m, 1H, enol and keto),
4.11-3.92 (m, 1H, keto), 3.77-3.68 (m, 1H, keto), 3.58 (s, 2H, enol), 3.12 (dd, J = 17.4,
7.7 Hz, 1H, keto), 2.49 (s, 3H, keto), 2.17 (s, 3H, enol). *C NMR (151 MHz, CDCI 5):
0 201.52 (keto), 199.85 (keto), 191.56, 177.60, 154.24 (keto), 147.63, 138.31, 135.52
(keto), 135.14 (keto), 132.88, 127.76 (keto), 127.43, 126.73 (keto), 125.85, 124.61
(keto), 123.28, 110.56, 62.07 (keto), 30.38, 29.82 (keto), 28.00 (keto), 21.18. LR-MS
(ESI): m/z 175.1 [M+H]+-

S 11

iy, LASOOMe A
1 T ~ PdCh
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RAEFTF, S (5.3 mg, 0.03 mmol, 10 mol%)FIEILE (60% in oil, 24
mg, 0.6 mmol, 2 equiv)&iF FDMA (1.5 mL), 25°CHFES 80, IMALEY 1d
(0.3 mmol)7E DMA (0.5 mL)IIEIR, RIS TE25°CRON 2N, I ABFIRA ALK
Wb, ACROERZI, &IFEBIR, AmBRMTE, EaaT, &
Erraitt,, 5277 3d, WZE99%- The mixture of enol and keto form, enol/keto
= 87/13. 'H NMR (400 MHz, CDCl 5): 6 15.08 (br, 1H, enol), 8.14 (d, J = 7.6 Hz, 2H,
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keto), 8.00-7.92 (m, 2H, enol), 7.89 (d, /= 7.6 Hz, 1H, enol), 7.73 (d, /=7.6 Hz, 1H,
keto), 7.62-7.48 (m, 5SH, enol and keto), 7.44 (t, J = 7.2 Hz, 1H, enol), 7.40-7.35 (m,
1H, keto), 4.87 (dd, J = 7.4, 2.6 Hz, 1H, keto), 3.94 (s, 2H, enol), 3.90-3.75 (m, 1H,
keto), 3.34 (dd, J = 17.1, 7.7 Hz, 1H, keto). *C NMR (151 MHz, CDCl 5): 6 200.12
(keto), 195.95, 194.40 (keto), 170.91, 154.47 (keto), 148.70, 145.81 (keto), 138.03,
136.43 (keto), 135.41 (keto), 134.94 (keto), 133.68 (keto), 133.47, 131.40, 129.96,
128.74, 128.25, 127.83 (keto), 127.59, 126.65 (keto), 125.73, 124.77(keto), 123.57,
109.58, 56.69 (keto), 32.37, 30.20 (keto). LR-MS (ESI): m/z 237.0 [M+H]+-
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