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Figure S1. Solution *H/*3C 2D HSQC NMR spectrum of 1 dissolved in d4-MeOH solution.

The *H and *3C chemical shift assignments were indicated on each of the projection

profiles. All *H and 3C chemical shifts are tabulated in Tables 1 & S1.
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Figure S2. Solution *H/*3C 2D HSQC NMR spectrum of 2 dissolved in d4-MeOH solution.
The *H and *3C chemical shift assignments were indicated on each of the projection

profiles. All *H and 3C chemical shifts are tabulated in Tables 1 & S1.
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Figure S3. Solution *H/*3C DEPT NMR spectrum of 1 dissolved in d4-MeOH solution. (a)
Solution DEPT-90 spectrum and (b) DEPT-135 spectrum of 1. The 13C chemical shift
assignments were indicated on each of the 'H correlated 3C signals. All *H and *3C

chemical shifts are tabulated in Tables 1 & S1.
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Figure S4. Solution *H/*3C DEPT NMR spectrum of 2 dissolved in d4-MeOH solution. (a)

Solution DEPT-90 spectrum (b) and DEPT-135 spectrum of 2. The 13C chemical shift

assignments were indicated on each of the 'H correlated 3C signals. All *H and 3C

chemical shifts are tabulated in Tables 1 & S1.
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Figure S5. Solution *H/*3C 2D HMBC NMR spectrum of 1 dissolved in d4-MeOH solution.
The H and *3C chemical shift assignments were indicated on each of the projection

profiles. All *H and 3C chemical shifts are tabulated in Tables 1 & S1.
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Figure S6. Solution *H/*3C 2D HMBC NMR spectrum of 2 dissolved in d4-MeOH solution.
The H and *3C chemical shift assignments were indicated on each of the projection

profiles. All *H and 3C chemical shifts are tabulated in Tables 1 & S1.
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Figure S7. Solution 2D COSY NMR spectrum of 1 dissolved in d4-MeOH solution. The H

chemical shift assighments were indicated on each of the projection profiles. All *H

chemical shifts are tabulated in Table 1.
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Figure S8. Solution 2D COSY NMR spectrum of 2 dissolved in d4-MeOH solution. The H
chemical shift assighments were indicated on each of the projection profiles. All *H

chemical shifts are tabulated in Table 2.
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Figure S9. Solution *H/*3C 2D HSQC NMR spectrum of 3 dissolved in d4-MeOH solution.
The 'H and 3C chemical shift assignments were indicated on each of the projection

profiles.
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Figure S10. Solution *H/*3C 2D HSQC NMR spectrum of 4 dissolved in d4-MeOH solution.

The 'H and 13C chemical shift assignments were indicated on each of the projection

profiles.
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Figure S11. Solution *H/*3C 2D HSQC NMR spectrum of 5 dissolved in d4-MeOH solution.

The *H and *3C chemical shift assignments were indicated on each of the projection

profiles.
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Figure S12. Solution *H/*3C 2D HSQC NMR spectrum of 6 dissolved in d4-MeOH solution.

The *H and *3C chemical shift assignments were indicated on each of the projection

profiles.
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Figure S13. Characteristic 'H NMR segmental spectra patterns of steroidal compound 4.
Four subspectra were generated using the Daisy software program, corresponding to
steroidal rings (a) A, (b) B, (c) C and (d) D, respectively. Given the *H chemical shifts
deduced from the 2D HSQC measurements (Supporting Information Fig. S10) and
associated Ju-n coupling constants determined from 1 and 2 (Table 1), one was able to
construct the 'H NMR subspectra and to identify spectral patterns in different steroidal
compounds; for details see text. (e) A summation of the four subspectra (a), (b), (c) and
(d) in the simulation of the respective *H NMR spectrum. (f) Experimental *H NMR

spectrum. For better clarity, the subspectra are presented on different scales.
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Figure S14. Characteristic 'H NMR segmental spectra patterns of steroidal compound 5.
Four subspectra were generated using the Daisy software program, corresponding to
steroidal rings (a) A, (b) B, (c) C and (d) D, respectively. Given the 'H chemical shifts
deduced from the 2D HSQC measurements (Supporting Information Fig. S11) and
associated Ju-n coupling constants determined from 1 and 2 (Table 1), one was able to
construct the 'H NMR subspectra and to identify spectral patterns in different steroidal
compounds; for details see text. (e) A summation of the four subspectra (a), (b), (c) and
(d) in the simulation of the respective *H NMR spectrum. (f) Experimental *H NMR

spectrum. For better clarity, the subspectra are presented on different scales.
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Figure S15. Characteristic 'H NMR segmental spectra patterns of steroidal compound 6.
Four subspectra were generated using the Daisy software program, corresponding to
steroidal rings (a) A, (b) B, (c) C and (d) D, respectively. Given the *H chemical shifts
deduced from the 2D HSQC measurements (Supporting Information Fig. S12) and
associated Ju-u coupling constants determined from 1 and 2 (Table 1), one was able to
construct the *H NMR subspectra and to associate the spectral similarities among
different steroidal compounds; for details see text. (e) A summation of the four
subspectra (a), (b), (c) and (d) in the simulation of the respective *H NMR spectrum. (f)
Experimental *H NMR spectrum. For better clarity, the subspectra are presented on

different scales.
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Figure S16. Superimpositions of multiple doublet splitting patterns of overlapped signals
of 5 in various combinations. Simulations of two overlapped H7f3 and H8 signal patterns
at 2.137 ppm (12.86, 5.6, 4.1, 1.87 Hz) & 2.177 ppm (12.32, 11.25, 10.9, 4.1 Hz) colored in
black. (a) simulation colored in pink; H73 same as black, and H8: 2.177 ppm (12.32, 11.25,
10.9, 3.8 Hz), with a coupling constant deviation 0.3 Hz; (b) simulation colored in blue;
H7(3 same as black, and H8: 2.167 ppm (12.32, 11.25, 10.9, 4.1 Hz), with a deviation 0.01
ppm in the chemical shifts, (c) simulation colored in red; H8 same as black, and H7f3:
2.137 ppm (12.86, 5.6, 4.1, 2.17 Hz), with a coupling constant deviation 0.3 Hz; (d)
simulation colored in green; H8 same as black, and H7[3: 2.127 ppm (12.86, 5.6, 4.1, 1.87
Hz), with a deviation 0.01 ppm in the chemical shifts. As suggested by the spectral
differences, one is able to refine the associated Ju.4 values and their chemical shifts from
for the curve fitting, revealing an accuracy of 0.01 ppm for the chemical shifts and 0.3 Hz
for the Ju.1 values. A linewidth of 1.5 Hz was added into these simulations to mimic the

line broadening of experimental data in the curve fitting simulation process.

17



Table S1. 13C chemical shift assighments of Androstanolone (1) and Epiandrosterone (2) ¢

Carbon 13C chemical shifts (ppm)
1 2
C1 40.0 38.3
c2 39.1 32.3
C3 214.9 71.9
c4 45.6 39.0
Cc5 48.4 46.4
Cé 30.1 29.8
c7 32.7 32.2
c8 37.0 36.5
Cc9 55.5 56.1
C10 37.1 36.9
C11 22.3 21.8
C12 38.1 33.0
C13 44.3 49.3
Ci4 52.4 52.9
C15 24.5 22.9
C16 30.8 36.8
c17 82.6 224.2
C18 11.8 14.3
C19 11.9 12.8

2 Chemical shift are in units of ppm referenced to the Methanol-ds at 49.15 ppm, within an
uncertainty of £ 0.1 ppm and was examined by AV500.
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Table S2. H(X)-C-C-H(Y) dihedral angles deduced from the vicinal ). coupling constants of 1

X-Y NMR ¢ X-ray? Ab initio
lo-2a 49.9 47.0 52.8
1B-2a 72.5 67.7 68.8
1B-2B 42.5 51.4 42.6
4a-5 60.0 52.0 59.5
5-60. 60.0 58.0 60.7
5-6p 159.4 179.4 160.1
60.-7aL 49.9 60.2 52.1
6a-7p 68.3 55.5 65.9
6B-Ta 162.0 174.5 166.5
6B-7pB 63.9 58.7 48.4
70-8 162.0 173.1 174.7
7B-8 58.6 54.1 56.4
8-9 154.2 172.7 155.8
8-14 152.8 173.3 156.4
9-1la 60.0 71.9 62.0
9-11P 168.8 165.0 169.4
1la-12a 60.0 63.9 64.4
110-12P 68.3 68.7 68.4
11B-12p 58.6 39.7 38.3
14a-15a 36.2 40.7 39.8
140-158 160.3 164.0 164.1
150-160 20.8 9.2 18.0
150-16p 111.4 112.8 112.2
15B-160. 125.8 119.0 138.9
160-170 31.6 30.1 29.6
16B-170 142.0 137.9 144.6

3 The dihedral angles in degree deduced from the vicinal 3Ju-+ coupling constants according to
Bothner-By equation 1%,
b The dihedral angles extracted from the X-ray structure of 1 reported in literature 24,

19



Table S3. H(X)-C-C-H(Y) dihedral angles deduced from the vicinal 3Ju.4 coupling constants of 2

X-Y NMR ¢ X-ray? Ab initio
lo-2a 56.5 62.5 55.9
1B-2a 72.5 54.7 69.0
1B-2B 63.9 68.4 60.9
20-3 57.2 50.9 53.3
2B-3 158.6 169.6 175.4
3-40, 53.1 58.7 51.3
3-4p 153.5 177.3 156.6
4a-5 63.9 57.7 60.4
4B-5 167.4 173.8 170.0
5-60. 60.0 57.6 56.2
5-6p 162.0 173.8 163.5
6070 60.0 53.0 62.8
60-7pB 68.3 63.6 62.1
6B-7Ta 180.0 170.3 169.1
6B-7p 63.9 53.8 66.0
70-8 162.0 178.6 162.7
7B-8 58.6 53.7 41.2
8-9 154.2 178.9 158.1
8-14 152.8 178.5 152.3
9-11a, 60.0 58.9 62.5
9-11P 168.8 174.6 169.6
1la-120 60.0 60.0 61.3
11a-12p 68.3 58.2 65.0
11B-12p 58.6 54.6 41.6
14a-15a 48.1 47.0 48.6
140-158 168.8 167.0 169.6
150-160 30.2 22.2 27.6

15B-16a 143.1 143.5 155.2

20



15B-16p 27.4 13.1 23.8

3 The dihedral angles in degree deduced from the vicinal 3Ju-+ coupling constants according to
Bothner-By equation 1%,
b The dihedral angles extracted from the X-ray structure of 2 reported in literature 22,

21



Table S4. H(X)-C-C-H(Y) dihedral angles deduced from the vicinal ). coupling constants of 3

X-Y NMR ¢ X-ray? Ab initio
lo-2a 55.4 59.5 54.1
1B-2a 65.5 64.1 64.3
1B-2B 51.8 59.1 52.3
6070 58.6 56.1 57.3
6a-7p 75.2 50.9 77.2
6B-7p 49.9 56.9 45.5
70-8 161.1 170.8 171.8

7B-8 65.5 59.3 51.6

8-9 152.1 178.5 156.2

8-14 153.5 173.3 158.3
9-11a 57.9 56.0 57.8
9-11P 165.0 166.5 159.1

1la-120 48.5 59.1 49.9
11a-12p 71.4 78.8 70.3
11B-12p 58.6 48.2 30.0
14a-15a 39.4 30.7 36.0
140-158 165.0 169.1 166.9
150-160 23.4 2.2 23.4
150-16p 109.9 118.9 110.4
15B-160. 125.2 133.1 146.2
160-170 32.2 33.4 33.4
16B-170 142.6 154.6 158.3

2 The dihedral angles in degree deduced from the vicinal 3Ju-1 coupling constants according to
Bothner-By equation 2%,
b The dihedral angles extracted from the X-ray structure of 3 reported in literature 23!,
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Table S5. H(X)-C-C-H(Y) dihedral angles deduced from the vicinal 3Ju.4 coupling constants of 4

X-Y NMR ¢ X-ray? Ab initio
lo-2a 60.7 56.7 64.7
lo-2B ? 176.7 -
1B-2a 65.5 61.2 61.2
1B-2B 62.3 58.9 64.7
20-3 57.8 57.7 59.4
2B-3 157.0 177.7 178.9
3-4a, 52.8 55.7 53.7
3-4p 154.2 174.5 150.4
6-7a 79.5 73.8 82.1
6-7p 50.2 44.8 50.4
70-8 150.8 162.3 175.9
7B-8 52.5 43.7 53.1
8-9 154.2 176.7 151.2
8-14 161.1 175.0 157.0
9-11a 55.8 55.9 53.5
9-11P 165.0 173.5 164.0
1la-120 60.4 54.4 60.4
11a-12B 67.8 64.9 69.6
11B-12a ? 172.0 ?
11B-12p 60.0 52.6 38.3
14a-150a 39.4 39.7 35.2
140-158 152.8 162.4 159.5
150-160 23.0 20.7 20.0
150-16p 107.5 141.3 107.8
15B-160. 124.9 129.8 108.4
15B-16B ? 8.6 ?
160-17a 27.0 24.8 27.8
16B-17a 144.3 146.0 137.9

3 The dihedral angles in degree deduced from the vicinal 3Ju-+ coupling constants according to

23



Bothner-By equation 1%,
b The dihedral angles extracted from the X-ray structure of 3 8-hydroxygregn-5-en-20-one
reported in literature 29,

24



Table S6. H(X)-C-C-H(Y) dihedral angles deduced from the vicinal 3Ju.4 coupling constants of 5

X-Y NMR ¢ X-ray? Ab initio
lo-2a 18.0 0.0 18.8
60-7a 55.0 51.7 54.1
6B-7pB 49.3 52.8 49.2
70-8 165.3 172.0 165.7
7B-8 59.3 54.7 49.2
8-9 153.5 177.6 155.9
8-14 154.9 174.7 159.2
9-11a, 63.1 49.6 65.1
1la-12a 72.2 72.5 72.5
11a-12B 62.1 44.7 60.9
140-150 39.4 38.0 36.4
140-158 159.4 159.1 159.3
150-160 27.4 4.2 15.5
150-16p 103.7 115.9 106.7
15B-16a. 124.9 125.2 146.9

3 The dihedral angles in degree deduced from the vicinal 3Ju-+ coupling constants according to
Bothner-By equation 1%,
b The dihedral angles extracted from the X-ray structure of 5 reported in literature 24,
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Table S7. H(X)-C-C-H(Y) dihedral angles deduced from the vicinal ). coupling constants of 7

X-Y NMR ¢ X-ray? Ab initio
lo-20 55.4 54.7 55.2
lo-2B ? 176.8 173.2
1B-2a 65.5 69.8 65.7
1B-2B 51.8 54.5 52.2
60-7a 55.0 52.1 55.3
60-7pB ? 74.0 63.6
6B-7B 49.3 58.9 52.8

7a-8 165.3 178.9 164.0

7B-8 59.3 51.0 55.8

8-9 153.5 173.2 152.6

8-14 154.9 177.7 154.4

9-11a, 63.1 54.1 63.6
1la-12a 72.2 49.1 73.4
11a-12B 62.1 61.3 58.3
14a-15a, 39.4 35.9 43.6
14a-15B 159.4 166.5 158.9
150-160 27.4 4.3 27.6
150-16B 103.7 119.7 107.3
15B-16a 124.9 130.6 148.1
15B-16 ? 6.6 13.0

2 The dihedral angles in degree deduced from the vicinal 3Ju-1 coupling constants according to
Bothner-By equation 12,
b The dihedral angles extracted from the X-ray structure of 7 reported in literature 2%,
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Table S8. *H/*H NOE constraints deduced from 2D NOESY spectra of steroidal compounds

Atom NOE constraints of compound 1
HIB Hlla, H19
H2pB HI19
H4a H6o, H6P
H4pB H6o, H6B, H19
H6a H4o, H4B, H19
H6p H4o, H4B3, H19
H7B HI5PB
Hlla HIB, H19
H14 H12a, H18
HI5P3 H7B, H18
H17 HI12a
H18 HS, H11B, H12a, H14, HI15B, Hl6a
H19 HI1B, H2B, H4B, H6a, H6B, Hlla, H11B, H12B
Atom NOE constraints of compound 2
H3a H6o, H6B, H19
H5a H9, H19
Hé6a H3a
H6pB H3a
H7a Hl5a
H7B Hl5a
H7B HI5PB
HS8 HIB, H19
Hlla Hla
H9 Hlo, H5a
Hl5a H7a, H7B
HI16p3 HI8
HI18 HS8
HI19 H5o, HS
Atom NOE constraints of compound 3
Hla H9, H19
HIB H6pB, H8, H9, H1la, H11B, H160, H163, H19
H2a H9, H19
H2p3 H9, Hlla, H19
Hé6a H14
H6PB HIB, H14, H15a, H19
H7B H14, Hlla, H15a, H1583
Hlla HIB, H15B3, H18, H19
HIIB HIB, H18, H19
HI2p H15a, H15B, Hl16a, H16f3
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HI5P3 H7B, Hlla, H12[
H16p3 HIB, H7B
H17 H9, Hlla, H11B, HI12a, H12p3, H14
H18 HS, Hlla, H113, HI2B, H150, H15B, H160, H19
HI19 Hla, H2a, H23, H6B, H8, H9, Hl1la, H11B, Hl16a, H16B3, H18
Atom NOE constraints of compound 4
HI1pB Hlla
H2a Hlla
H3 HI18, H19
H4a H19
H4pB HI19
H6 Hla, H1B, H2B, H9, H11B, H12a, H12[3, H15B, H163, H19
H7a H14
H7B H15a, H15B
Hlla HI1B, H2a
HI12a H19, H21
H14 H70, H18, H19
HI5B H7B, H18, H19
H16p3 H4B, H18
H17 H2pB, H43, H14
H18 H2B, H3, H7a, H8, H11a, H11B3, H14, H1583, H19
HI19 H3, H8, H12a, H14, H16p3
H21 H12a, H12B, H16a, H16B, H18, H19
Atom NOE constraints of compound 5
HI Hl11o.H19
H4 Hé6a
Hé6a H4
H6p H19
H7a H14
H7B H15a, H15B, H19
HS8 H18
Hlla HI
HI12a H19, H21a
HI12pB H14
H14 H12p3, HI9
Hl5a H7B, H19
HI5B H7B, H18
Hl6a HI8
H16p3 H18
HI8 HS8, H15B, Hl16a, H163
H19 H1, H6B, H7B, HI12a, H14, H15a
H2la H12a
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Atom NOE constraints of compound 7
Hla H9
HI1pB HI19
H2a H9
H2pB H19
H4 Hé6a
H6p H19
H7a H14
H7pB Hl5a
HS8 H150, HI5B, H18, H19
H9 Hlo, H2a, H14, H15a
Hlla Hla, H1B, H19
H14 H7a, H73, H9
Hl5a H7pB, H8, H9
HI15B HS8, HI18
Hl6a H19
H16p HI18, H19
H18 H2la
H19 HI1B, H2[, H6PB, H8, H16a, H16[3
H21la H12a, H18
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