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1. Control Experiments.

1.1 Trapping and detecting the intermediate.
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Scheme S1 BHT-radical scavenging experiment.
N,N-Dimethylenaminone 1a (0.1 mmol, 1.0 equiv), H-phosphonate 2a (0.2 mmol, 2.0 equiv),
butylated hydroxytoluene (BHT, 0.3 mmol, 3.0 equiv), Mn(OAc)s (0.3 mmol, 3.0 equiv), AcOH
(0.2 ml) 1,4-dioxane (1 ml) were charged into a 15 ml ace glass pressure tub, and the mixture was
stirred at 80 °C for 1.0 h. The mixture in situ HRMS study of the crude reaction mixture revealed
the formation of adduct 8.
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Fig. S1 The BHT intermediate was detected by ESI.

1.2 Isotope-labeling studies
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Scheme S2 Deuterium exchange.
N,N-Dimethylenaminone 1a (1 mmol, 1.0 equiv), H-phosphonate 2a (2.0 mmol, 2.0 equiv),
Mn(OAC)sz (3 mmol, 3.0 equiv), AcOH (2 ml) 1,4-dioxane (4 ml) were charged into a 15 ml ace
glass pressure tub, and the mixture was stirred at 80 °C for 12 h until N,N-dimethylenaminone la
were completely consumed. The mixture was cooled to room temperature, the reaction mixture
was concentrated and purified by flash column chromatography to afford the S-ketophosphonate
3a (51%), the desired product [d1]-3a was observed in *H-NMR.
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Fig. S2 The deuterium-incorporated product [d1]-3a was determined by *H-NMR.
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2. NMR spectra (*H NMR and *C NMR)
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'H NMR (600 MHz, CDCls) spectra of compound 3a

Figure S3.
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Figure S4. 13C NMR (150 MHz, CDCls) spectra of compound 3a
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Figure S7. 'H NMR (500 MHz, CDCIls) spectra of compound 3c
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Figure S8. 13C NMR (125 MHz, CDCls) spectra of compound 3¢
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Figure S10. %3C NMR (150 MHz, CDCls) spectra of compound 3d
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Figure S12 3C NMR (150 MHz, CDClIs) spectra of compound 3e
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Figure S14. 13C NMR (125 MHz, CDCls) spectra of compound 3f
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Figure S16. 3C NMR (150 MHz, CDCls) spectra of compound 3g
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Figure S18. 13C NMR (150 MHz, CDCls) spectra of compound 3h
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Figure S19.

S21



DEPT135 [

YUNNAN UNIVERSITY AVIIIHD600 ZP-170
Dec28-2016-yufuchao
C13CPD CDC13

ISUIN © ~ Lo )

©oun 0 © ~Oo 0 N o W QN © W
. . .. . N O RS} &~ © NN
oS O S oS D ™M . . . N
N O w = MmN N AN NN S © ASI)
~~ ~ ~ ~ o~ o~ ‘© ‘o ”mm ~ o~

r T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S20. %3C NMR (150 MHz, CDCls) spectra of compound 3i
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'H NMR (600 MHz, CDCls) spectra of compound 3j
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Figure S22. 13C NMR (150 MHz, CDCls) spectra of compound 3j
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13C NMR (150 MHz, CDCls) spectra of compound 3k
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'H NMR (600 MHz, CDCls) spectra of compound 3l
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13C NMR (150 MHz, CDCls) spectra of compound 3l
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Figure S28. 13C NMR (125 MHz, CDCls) spectra of compound 3m
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Figure S30. %3C NMR (150 MHz, CDCls) spectra of compound 3n
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Figure S32. 3C NMR (150 MHz, CDCls) spectra of compound 3q
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Figure S36. 13C NMR (125 MHz, CDCls) spectra of compound 3s
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Figure S38. 13C NMR (125 MHz, CDCls) spectra of compound 3t
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Figure S39. *H NMR (500 MHz, CDCls) spectra of compound 3u
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Figure S40. %3C NMR (125 MHz, CDCls) spectra of compound 3u
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'H NMR (500 MHz, CDCls) spectra of compound 3v

Figure S41.

543



DEPT135

YUNNAN UNIVERSITY AVIIIHD500 zZP-184
Janl6-2017-yufuchao
C13CPD CDC13

85
09
81
51
67

w N @
~~ oo o~ <« ©

. R <~ O MmN
o o o o WMo owwnw OO . . .
(o)) [ToNTe) MO ANNNAN NN ~r~ 9 @ r~
— - — L e I B B B I | ~ o~ ™ m™m

lJL . JT - " A
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Figure S42. 13C NMR (125 MHz, CDCls) spectra of compound 3v
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Figure S44. 13C NMR (125 MHz, CDCls) spectra of compound 3w
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Figure S47. 13C NMR (150 MHz, CDCls) spectra of compound 4a
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Figure S49. 13C NMR (125 MHz, CDCls) spectra of compound 5
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'H NMR (500 MHz, CDCls) spectra of compound 9
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Figure S51. 3C NMR (125 MHz, CDCls) spectra of compound 9
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Figure S53. 13C NMR (125 MHz, CDCls) spectra of compound 10a
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