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1. General considerations

All the manipulations of air- and/or moisture-sensitive compounds were carried 

out under nitrogen atmosphere using the standard Schlenk techniques. The solvents 

were dried and distilled prior to use by the literature methods. 1H and 13C{1H} NMR 

spectra were recorded on a Bruker DRX-600 spectrometer and all chemical shift 

values refer to TMS = 0.00 ppm, CDCl3 ( (1H), 7.26 ppm;  (13C), 77.16 ppm). TLC 

analysis was performed by using glass-backed plates coated with 0.2 mm silica gel. 

Flash column chromatography was performed on silica gel (200-300 meshes). All 

chemical reagents were purchased from commercial sources and used as received 

unless otherwise indicated. 

2. Copies of NMR spectra

3,5-dihydroxy-6-methyl-2H-pyran-4(3H)-one (1)
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3-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-5-yl acetate (2a)



S4

3-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-5-yl benzoate (2b)
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3-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-5-yl 3-methylbutanoate (2c)
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3-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-5-yl palmitate (2d)
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tert-butyl (3-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-5-yl) carbonate (3)
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5-((tert-butoxycarbonyl)oxy)-6-methyl-4-oxo-3,4-dihydro-2H-pyran-3-yl acetate 
(4a)
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5-((tert-butoxycarbonyl)oxy)-6-methyl-4-oxo-3,4-dihydro-2H-pyran-3-yl benzoate (4b)
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5-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-3-yl acetate (5a)
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5-hydroxy-6-methyl-4-oxo-3,4-dihydro-2H-pyran-3-yl benzoate (5b)
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Reaction of DDMP with DPPH.

When the ratio of DDMP to DPPH was 1:2, DDMP was almost completely consumed. 
Several carbon signals at chemical shift δ206~197 and δ174~168 on the 13C NMR 
spectrum were found.  
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4. Results of scavenging radicals.

Table 1S Equation of [ABTS+·] ~ t and its differential style (-d[ABTS+·]/dt ~ t), reaction rate at t = 0 (r0), and rate constant (k) a.

Compound Equation of [ABTS+· (M)] ~ t (s) Equation of -d[ABTS+·]/dt ~ t r0
(μM.s-1)

k
(mM-1.s-1)

1   14.5919.53e13.86eABTS 256.007.20 


tt   00.25620.7 08.093.1ABTS tt

ee
dt

d 

 2.01 2.40

2a   53.03e29.9e81.7ABTS 105.273.95 


tt   27.10595.3 09.098.1ABTS tt

ee
dt

d 

 2.07 6.19×10-2

2b   70.13e69.7e16.8ABTS 114.765.11 


tt   76.11411.5 07.060.1ABTS tt

ee
dt

d 

 1.67 4.99×10-2

2c   05.93e68.2e91.5ABTS 274.484.11 


tt   48.27411.4 01.044.1ABTS tt

ee
dt

d 

 1.45 4.34×10-2

2d   06.73e78.3e77.6ABTS 114.334.58 


tt   33.11458.4 03.048.1ABTS tt

ee
dt

d 

 1.51 4.53×10-2

5a   17.82e78.018.33eABTS 202.238.36 


tt   23.20236.8 05.000.1ABTS tt

ee
dt

d 

 1.05 1.26

5b   20.23e82.8e19.6ABTS 254.517.28 


tt   51.25428.7 03.085.0ABTS tt

ee
dt

d 

 0.88 1.06

6   62.03e61.9e41.7ABTS 107.964.72 


tt   96.10772.4 09.057.1ABTS tt

ee
dt

d 

 1.66 1.99

a The concentrations of 1, 5a, 5b and 6 were 17.5 M, the concentrations of 2a, 2b, 2c, and 2d were 700 M. The concentration of ABTS+· is 47.68 M.



S14

Table 2S Equation of [DPPH] ~ t and its differential style (-d[DPPH]/dt ~ t), reaction rate at t = 0 (r0), and rate constant (k) a.

Compound Equation of [DPPH (M)] ~ t (s) Equation of -d[DPPH]/dt ~ t r0
(μM.s-1)

k
(mM-1.s-1)

1   88.14161.9186.65DPPH 15.61476.2 


tt

ee
  45.61476.2 15.086.23DPPH tt

ee
dt

d 
 24.01 1.15

2a   34.19782.3734.64DPPH 28.150034.1 


tt

ee
  28.150034.1 03.001.48DPPH tt

ee
dt

d 
 48.04 0.11

2b   41.20858.2451.66DPPH 64.121660.1 


tt

ee
  64.121660.1 02.057.41DPPH tt

ee
dt

d 
 41.59 0.10

2c   56.22400.1395.61DPPH 09.120022.1 


tt

ee
  09.120022.1 01.078.50DPPH tt

ee
dt

d 
 50.79 0.12

2d   70.20913.2868.61DPPH 93.122824.1 


tt

ee
  93.122824.1 02.074.49DPPH tt

ee
dt

d 
 49.76 0.12

5a   96.18999.8156.27DPPH 14.191443.1 


tt

ee
  14.191443.1 04.027.19DPPH tt

ee
dt

d 
 19.31 0.92

5b   16.24507.3227.22DPPH 58.161011.1 


tt

ee
  58.161011.1 02.006.20DPPH tt

ee
dt

d 
 20.08 0.96

6   83.19702.7065.31DPPH 20.124451.1 


tt

ee
  20.124451.1 06.096.20DPPH tt

ee
dt

d 
 21.02 1.00

a The concentrations of 1, 5a, 5b, and 6 were 70 M, the concentration of 2a, 2b, 2c, and 2d were 1400 M. The concentration of DPPH is 299.51 M.
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Table 3S Equation of [galvinoxyl] ~ t and its differential style (-d[galvinoxyl]/dt ~ t), reaction rate at t = 0 (r0), and rate constant (k) a.

Compound Equation of [galvinoxyl (M)] ~ t (s) Equation of -d[galvinoxyl]/dt ~ t r0
(μM.s-1)

k
(mM-1.s-1)

1 37.164.894.0][ 40.46928.2 


tt

eegalvinoxyl 40.46928.2 02.041.0][ tt

ee
dt

galvinoxyld 
 0.43 2.25

2a 80.689.195.0][ 76.134415.2 


tt

eegalvinoxyl
76.134415.2 001.044.0][ tt

ee
dt

galvinoxyld 
 0.44 0.06

2b 42.621.210.1][ 24.171412.2 


tt

eegalvinoxyl
24.171412.2 001.052.0][ tt

ee
dt

galvinoxyld 
 0.52 0.08

2c 32.747.185.0][ 80.244905.2 


tt

eegalvinoxyl
80.244905.2 001.041.0][ tt

ee
dt

galvinoxyld 
 0.41 0.06

2d 67.511.386.0][ 08.321478.1 


tt

eegalvinoxyl
08.321478.1 001.048.0][ tt

ee
dt

galvinoxyld 
 0.48 0.07

5a 15.623.457.0][ 37.184325.4 


tt

eegalvinoxyl
37.184325.4 002.013.0][ tt

ee
dt

galvinoxyld 
 0.14 0.71

5b 73.850.171.0][ 10.147169.8 


tt

eegalvinoxyl
10.147169.8 001.008.0][ tt

ee
dt

galvinoxyld 
 0.08 0.43

6 31.507.557.0][ 79.160171.3 


tt

eegalvinoxyl
79.160171.3 0031.015.0][ tt

ee
dt

galvinoxyld 
 0.16 0.82

a The concentrations of 1, 5a, 5b, and 6 were17.5 M, the concentrations of 2a, 2b, 2c, and 2d was 700 M. The concentration of galvinoxyl is 
10.95 M.


