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Table S1. 13C NMR chemical shifts of products in CDCl3

Products
Atom 
numbe

r AD ADD 6βOH-
AD

6βOH-
ADD

Testolo
-

lactone
7αOH-
DHEA

3β,7α,1
7α-triol

3βOH-
lactone

7Oxo-
DHEA

1 35.05 155.43 37.34 156.86 35.46 37.07 37.22 37.04 36.60
2 33.81 127.82 34.28 127.03 33.84 31.39 31.10 31.59 31.25
3 199.21 186.33 200.40 186.65 199.40 71.25 71.41 71.61 70.44
4 124.04 124.24 126.58 126.17 124.07 42.06 42.19 42.01 41.99
5 170.26 168.44 168.03 165.52 169.63 146.64 146.28 140.79 166.27
6 32.46 32.65 72.83 73.70 32.35 123.67 123.99 120.70 126.06
7 30.66 32.41 37.34 38.86 30.37 64.37 65.63 31.20 201.20
8 35.58 35.22 29.52 29.93 37.92 37.32 37.98 34.58 44.47
9 53.70 52.40 53.76 51.96 52.45 42.72 42.49 49.11 50.22
10 38.56 43.54 38.17 43.62 38.46 37.63 37.60 36.92 38.54
11 20.23 22.20 20.37 22.04 21.82 20.19 20.43 22.09 20.72
12 31.19 31.30 31.37 31.34 38.93 31.18 31.51 39.04 30.85
13 47.41 47.79 47.74 47.87 82.87 47.23 45.08 83.30 48.00
14 50.71 50.53 51.00 50.63 45.62 45.05 42.13 46.85 45.88
15 21.67 22.02 21.81 21.96 19.82 22.02 24.89 20.03 24.31
16 35.67 35.74 35.88 35.80 28.53 35.91 32.75 28.95 35.77
17 220.35 220.03 220.69 220.15 171.44 221.30 80.00 171.64 220.52
18 13.62 13.92 13.88 14.01 17.40 13.39 16.76 20.20 13.89
19 17.29 18.83 19.65 20.59 20.11 18.38 18.43 19.42 17.57



Fig.S1. 1H NMR spectral of androst-1,4-diene-3,17-dione (ADD) (CDCl3, 600 MHz)

Fig.S2. 13C NMR spectral of androst-1,4-diene-3,17-dione (ADD) (CDCl3, 151 MHz)
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Fig.S3. HSQC spectral of androst-1,4-diene-3,17-dione (ADD) (CDCl3, 151 MHz)

Fig.S4. COSY spectral of androst-1,4-diene-3,17-dione (ADD) (CDCl3, 151 MHz)

O

O

O

O



 Fig.S5. 1H NMR spectral of 6β-hydroxyandrost-4-ene-3,17-dione (6βOH-AD) (CDCl3, 
600 MHz)

Fig.S6. 13C NMR spectral of 6β-hydro xyandrost-4-ene-3,17-dione (6βOH-AD) (CDCl3, 
151 MHz)
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Fig.S7. HSQC spectral of 6β-hydro xyandrost-4-ene-3,17-dione (6βOH-AD) (CDCl3, 151 
MHz)

Fig.S8. COSY spectral of 6β-hydro xyandrost-4-ene-3,17-dione (6βOH-AD) (CDCl3, 151 
MHz)
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Fig.S9. 1H NMR spectral of 6β-hydroxyandrost-1,4-diene-3,17-dione (6βOH-ADD) 
(CDCl3, 600 MHz)

Fig.S10. 13C NMR spectral of 6β-hydroxyandrost-1,4-diene-3,17-dione (6βOH-ADD) 
(CDCl3, 151 MHz)
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Fig.S11. HSQC spectral of 6β-hydroxyandrost-1,4-diene-3,17-dione (6βOH-ADD) 
(CDCl3, 151 MHz)

Fig.S12. COSY spectral of 6β-hydroxyandrost-1,4-diene-3,17-dione (6βOH-ADD) 
(CDCl3, 151 MHz)
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Fig.S13. 1H NMR spectral of 3β-hydroxy-17a-oxa-D-homo-androst-5-ene-17-one  
(3βOH-lactone) (CDCl3, 600 MHz)

Fig.S14. 13C NMR spectral of 3β-hydroxy-17a-oxa-D-homo-androst-5-ene-17-one 
(3βOH-lactone) (CDCl3, 151 MHz)
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Fig.S15. HSQC spectral of 3β-hydroxy-17a-oxa-D-homo-androst-5-ene-17-one (3βOH-
lactone) (CDCl3, 151 MHz)

Fig.S16. COSY spectral of 3β-hydroxy-17a-oxa-D-homo-androst-5-ene-17-one (3βOH-
lactone) (CDCl3, 151 MHz)
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Fig.S17. 1H NMR spectral of 17a-oxa-D-homo-androst-4-ene-17-one (testololactone) 
(CDCl3, 600 MHz) 

Fig.S18. 13C NMR spectral of 17a-oxa-D-homo-androst-4-ene-17-one (testololactone) 
(CDCl3, 151 MHz)
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Fig.S19. HSQC spectral of 17a-oxa-D-homo-androst-4-ene-17-one (testololactone) 
(CDCl3, 151 MHz)

Fig.S20. COSY spectral of 17a-oxa-D-homo-androst-4-ene-17-one (testololactone) 
(CDCl3, 151 MHz)
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Fig.S21. 1H NMR spectral of 3β,7α-dihydroxyandrost-5-ene-17-one (7αOH-DHEA) 
(CDCl3, 600 MHz) 

Fig.S22. 13C NMR spectral of 3β,7α-dihydroxyandrost-5-ene-17-one (7αOH-DHEA) 
(CDCl3, 151 MHz)
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Fig.S23. HSQC spectral of 3β,7α-dihydroxyandrost-5-ene-17-one (7αOH-DHEA) 
(CDCl3, 151 MHz)

Fig.S24. COSY spectral of 3β,7α-dihydroxyandrost-5-ene-17-one (7αOH-DHEA)
(CDCl3, 151 MHz)
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Fig.S25. 1H NMR spectral of androst-5-ene-3β,7α,17α-triol (3β,7α,17α-triol) (CDCl3, 
600 MHz) 

Fig.S26. 13C NMR spectral of androst-5-ene-3β,7α,17α-triol (3β,7α,17α-triol) (CDCl3, 
151 MHz)
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Fig.S27. HSQC spectral of androst-5-ene-3β,7α,17α-triol (3β,7α,17α-triol) (CDCl3, 151 
MHz)

Fig.S28. COSY spectral of androst-5-ene-3β,7α,17α-triol (3β,7α,17α-triol) (CDCl3, 151 
MHz)
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Fig.S29. 1H NMR spectral of 3β-hydroxyandrost-5-ene-7,17-dione (7Oxo-DHEA) (CDCl3, 
600 MHz) 

Fig.S30. 13C NMR spectral of 3β-hydroxyandrost-5-ene-7,17-dione (7Oxo-DHEA) (CDCl3, 
151 MHz)
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Fig.S31. HSQC spectral of 3β-hydroxyandrost-5-ene-7,17-dione (7Oxo-DHEA) (CDCl3, 151 
MHz)

Fig.S32. COSY spectral of 3β-hydroxyandrost-5-ene-7,17-dione (7Oxo-DHEA) (CDCl3, 151 
MHz)
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Table S2. Intensity of fragments arising from degradation of compound androst-1,4-diene-
3,17-dione (ADD)

Formula Weight = 284.39266
Molecular Formula C19H24O2

Fig.S33. GC-MS spectra of androst-1,4-diene-3,17-dione (ADD) 

Fig.S34. Enlarged GC-MS spectra of androst-1,4-diene-3,17-dione (ADD) 

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 122,10 100,00
2 121,10 14,91
3 91,05 11,94
4 107,05 10,99
5 159,05 10,64
6 123,10 9,30
7 93,05 7,98
8 79,05 7,57
9 108,10 7,31
10 105,10 6,48

O

O



Table S3. Intensity of fragments arising from degradation of compound 6β-hydroxyandrost-
4-ene-3,17-dione (6βOH-AD)

Formula Weight = 302.40794
Molecular Formula C19H26O3

Fig.S35. GC-MS spectra of 6β-hydroxyandrost-4-ene-3,17-dione (6βOH-AD) 

Fig.S36. Enlarged GC-MS spectra of 6β-hydroxyandrost-4-ene-3,17-dione (6βOH-AD)

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 302,10 100
2 152,00 55
3 287,05 54
4 110,10 32
5 79,05 26
6 55,00 23
7 91,05 23
8 93,05 22
9 303,10 21
10 149,05 19
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O

OH



Table S4. Intensity of fragments arising from degradation of compound 6β-hydroxyandrost-
1,4-diene-3,17-dione (6βOH-ADD)

   Formula Weight = 300.39206
Molecular Formula C19H24O3

Fig.S37. GC-MS spectra of 6β-hydroxyandrost-1,4-diene-3,17-dione (6βOH-ADD)

Fig.S38. Enlarged GC-MS spectra of 6β-hydroxyandrost-1,4-diene-3,17-dione (6βOH-
ADD)

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 121,10 100
2 134,10 69
3 119,10 50
4 91,05 46
5 133,10 46
6 122,10 44
7 105,10 33
8 147,05 31
9 123,10 28
10 77,05 29
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Table S5. Intensity of fragments arising from degradation of compound 3β-hydroxy-17a-
oxa-D-homo-androst-5-ene-17-one (3βOH-lactone)

   Formula Weight = 304.42382
Molecular Formula C19H28O3

Fig.S39. GC-MS spectra of 3β-hydroxy-17a-oxa-D-homo-androst-5-ene-17-one (3βOH-
lactone)

Fig.S40. Enlarged GC-MS spectra of 3β-hydroxy-17a-oxa-D-homo-androst-5-ene-17-one 
(3βOH-lactone)

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 289,10 100
2 55,00 47
3 43,00 42
4 79,05 35
5 108,10 34
6 93,10 32
7 109,10 32
8 246,05 29
9 231,05 29
10 67,05 26
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Table S6. Intensity of fragments arising from degradation of compound 17a-oxa-D-homo-
androst-4-ene-17-one (testololactone)

   Formula Weight = 302.40794
Molecular Formula C19H26O3

Fig.S41. GC-MS spectra of 17a-oxa-D-homo-androst-4-ene-17-one (testololactone)

Fig.S42. Enlarged GC-MS spectra of 17a-oxa-D-homo-androst-4-ene-17-one 
(testololactone)

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 260,10 100
2 107,10 44
3 43,00 40
4 302,10 38
5 79,05 36
6 91,05 35
7 55,00 33
8 123,10 29
9 124,10 28
10 109,10 28
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Table S7. Intensity of fragments arising from degradation of compound 3β,7α-
dihydroxyandrost-5-ene-17-one (7αOH-DHEA)

   Formula Weight = 304.42382
Molecular Formula C19H28O3

Fig.S43. GC-MS spectra of 3β,7α-dihydroxyandrost-5-ene-17-one (7αOH-DHEA)

Fig.S44. Enlarged GC-MS spectra of 3β,7α-dihydroxyandrost-5-ene-17-one (7αOH-
DHEA)

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 286 100
2 272 21
3 91 16
4 105 16
5 79 14
6 109 12
7 107 12
8 143 12
9 55 12
10 253 9
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Table S8. Intensity of fragments arising from degradation of compound androst-5-ene-
3β,7α,17α-triol (3β,7α,17α-triol)

   Formula Weight = 306.4397
Molecular Formula C19H30O3

Fig.S45. GC-MS spectra of androst-5-ene-3β,7α,17α-triol (3β,7α,17α-triol)

Fig.S46. Enlarged GC-MS spectra of androst-5-ene-3β,7α,17α-triol (3β,7α,17α-triol) 

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 286 100
2 91 33
3 271 31
4 79 25
5 105 23
6 287 22
7 143 20
8 77 20
9 253 16
10 131 15
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Table S9. Intensity of fragments arising from degradation of compound 3β-hydroxyandrost-5-
ene-7,17-dione (7Oxo-DHEA)

   Formula Weight = 302.40794
Molecular Formula C19H26O3

Fig.S47. GC-MS spectra of  3β-hydroxyandrost-5-ene-7,17-dione (7Oxo-DHEA)

Fig.S48. Enlarged GC-MS spectra of 3β-hydroxyandrost-5-ene-7,17-dione (7Oxo-DHEA)

nr Precursor
ion (m/z)                                                 

relative 
abundance 
[%]

1 91 100
2 161 94
3 134 93
4 284 90
5 241 74
6 229 60
7 187 59
8 256 57
9 119 54
10 105 49
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