SpinWorks 2.3: 14-356-SB-1in CDCI3
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Apendix Figure 46 400 MHz 'H NMR spectrum: 3-benzyloxy- 16a-acetoxy -17-

1,3,5(10)

acetyl-A -estratriene (155)
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acetyl-A -estratriene (155
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SpinWorks 2.3: 14-354-SB-2-2 in CDCI3
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Apendix Figure 48 400 MHz 'H NMR spectrum: 3-benzyloxy, 16R, 20S-trihydroxy-

24-cholestene-A'~19- estratriene (156)
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Apendix Figure 49 100 MHz ">C NMR spectrum: 3-benzyloxy, 16R, 20S-trihydroxy-

24-cholestene-A'~19- estratriene (156)
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SpinWorks 2.3: 15,63-403-SB-1in CDCI3
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Apendix Figure 50 400 MHz 'H NMR spectrum: 3-benzyloxy-(16R, 20S)-16, 20-

acetonide-24-cholestene-A'~>19- estratriene (157)
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Apendix Figure 51 100 MHz "*C NMR spectrum: 3-benzyloxy-(16R, 20S)-16, 20-

1,3,5(10)

acetonide-24-cholestene-A - estratriene (157)



SpinWorks 2.3: 15,76-408-SB-1in CDCI3
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Apendix Figure 52 400 MHz 'H NMR spectrum: 3-acetoxy-16-

1,3,5(10)

acetoxymethylvaleroyloxy-17-acetyl-A - estratriene (151)

SpinWorks 2.3: 15,76-408-SB-1in CDCI3
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Apendix Figure 53 100 MHz ">C NMR spectrum : 3-acetoxy-16p-

13,5(10)_

acetoxymethylvaleroyloxy-17-acetyl-A estratriene (151)



SpinWorks 2.3: 15-89-409-SB-2 in CDCI3+CD30D
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Apendix Figure 54 400 MHz 'H NMR spectrum: 3, 65, 20S-16, 20-trihydroxy-24-

cholestene-A'>~"%- estratriene (159)
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Apendix Figure 55 100 MHz ">C NMR spectrum : 3, 6S, 205-16, 20-trihydroxy-24-

cholestene-A'>~"%- estratriene (159)



SpinWorks 2.3: 15,100-411-SB-4 in CDCI3
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Apendix Figure 56 400 MHz 'H NMR spectrum: 3-hydroxy-(16S,

acetonide-24-cholestene-A'~>19- estratriene (160)
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Apendix Figure 57 100 MHz "°C NMR spectrum: 3-hydroxy-(16S, 20S)-16, 20-

acetonide-24-cholestene-A

1,3,5(10)

- estratriene (160)
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SpinWorks 2.3: 15-94-417-SB-1in CDCI3
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Apendix Figure 58 400 MHz 'H NMR spectrum: 3-fert-butyl-dimethylsiloxy-(16S,
208)-16, 20-acetonide-24-cholestene-A'>") estratriene (161)
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Apendix Figure 59 100 MHz ">C NMR spectrum: 3-zert-butyl-dimethylsiloxy-(16S,
208)-16, 20-acetonide-24-cholestene-A'>") estratriene (161)



SpinWorks 2.3: 15-95-418-SB-1in CDCI3
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Apendix Figure 60 400 MHz 'H NMR spectrum: 3-fert-butyl-dimethylsiloxy-(16S,

208)-16, 20-acetonide-24-ol-chlorestane-A'>~"%- estratriene (162)
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Apendix Figure 61 100 MHz ">C NMR spectrum: 3-zert-butyl-dimethylsiloxy-(16S,

208)-16, 20-acetonide-24-ol-chlorestane-A'>~"%- estratriene (162)
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SpinWorks 2.3: 15-96-419-SB-1-3 in CDCI3
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Apendix Figure 62 400 MHz 'H NMR spectrum: 3-fert-butyl-dimethylsiloxy-(16S,

208)-16, 20-acetonide-24-one-chlorestane-A'>"- estratriene (163)

SpinWorks 2.3: 15-96-419-SB-1-3 in CDCI3
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Apendix Figure 63 100 MHz ">C NMR spectrum: 3-zert-butyl-dimethylsiloxy-(16S,

208)-16, 20-acetonide-24-one-chlorestane-A'>"- estratriene (163)
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Apendix Figure 64 400 MHz 'H NMR spectrum: 3B-Acetoxy-16B-y-

acetoxymethylvaleroyloxy-5a-pregnan-20-one (164)

SpinWorks 2.3: USK-3-2 in CDCI3

2055018

172.9568
171.0970
170.6626

z

— 687015
— 66.6327

T
PPM 200.0

T
160.0

T T
100.0 80.0 60.0

fle: DIANVRI-USK-3-2-C.ficid blocki 1 expt "s2pur”
ransmiter freq.: 100558129 Mz

poins
widt: 26157.23 He = 250176022 ppm = 0.417284 Helpt
Puber of scans: 5120

Apendix Figure 65 100 MHz "C NMR spectrum: 3B-Acetoxy-16B-y-
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SpinWorks 2.3: USK-36 in CDCI3+CD30D
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Apendix Figure 66 400 MHz H NMR spectrum: (20S)-3, 16, 20-
trihydroxycholestane (165)
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SpinWorks 2.3: 2-USK-9-1in CDCI3
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Apendix Figure 68
dione (166)
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100 MHz "*C NMR spectrum: (20S)-20-hydroxycholestane-3,16-
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SpinWorks 2.3: USK-31 in CDCI3
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Apendix Figure 70 400 MHz 'H NMR spectrum: (16S, 20S)-16, 20-dihydroxy-
cholestan-3-one (167)
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Apendix Figure 71 100 MHz “C NMR spectrum: (16S, 20S)-16, 20-dihydroxy-
cholestan-3-one (167)
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SpinWorks 2.3: 1-USK-12-2 in CDCI3
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Apendix Figure 72 400 MHz 'H NMR spectrum: (20S)-20-Hydroxycholest-1-ene-
3,16-dione (168)

SpinWorks 2.3: 2-USK-12-2 in CDCI3

220.7847
220.7758
199.7384
158.0192
157.3383
127.6915
127.4812
— 97.8715

L
A
L

v T 4 T

T [ T T I T
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 200 0.0

[
PPM 220.0
file: DINVR-2-USK-12:2-C.ficfid Block 1 expt: "s2pul” freq. of 0 pprm: 100.547083 Mz
ransmiter freq.: 100.558129 Mz processed size: 65536 complex paints
time domain size: 60288 paints LB 0000 GB:0.0000

width: 26157.23 Hz = 250176022 ppm = 0.417284 Halpt
Puber of scans: 12600

Apendix Figure 73 100 MHz *C NMR spectrum: (20S)-20-Hydroxycholest-1-ene-
3,16-dione (168)



SpinWorks 2.3: 1-USK-12-3 in CDCI3

149

u,

(0]

3

&

<
<

2 5 s snEp 3 & @ se
g g € 8§58 8 %8 gg
2 s s 4 5 2% a8
-— 7777 T T 7 — T
PPM 76 72 6.8 6.4 6.0 56 52 4.8 4.4 4.0 36 32 28 24 20 16 1 08 04

|
<
C
%
E
-
=

file: DANVR-1-USK-12-3.icfid blocks 1 exp: "s2pul
ransmiter freq.: 399 871212 M.

fime domain size: 47908 paints

width: 6387.74 Hz = 15.974482 pom = 0.133333 Halpt
Pumber of scans: 8

Apendix Figure 74
3,16-dione (169)

SpinWorks 2.3: 2-USK-12-3 in CDCI3

freq. of 0 ppr 399.8638% Mz
processed size: 65536 complex pants
LB 0000 GB:0.0000

400 MHz '"H NMR spectrum: (20S)-20-hydroxy

cholest-4-ene-

220.5662
— 207.9459
199.9179
199.2204

Ea

883382 5282595398 g SRS HS D
aEeeg SEEB8ISTIS 2 SO SN

3 88858838838 SR SRS
NNSSS BN S Focm owe o
_____ SRRRRRREER R NS S

169.9746

157.7740
— 137.7921
— 73.9239
— 71.4846
— 57.1533
= 548938

E

T T
PPM 220.0 200.0 180.0

T T T T
160.0 140.0 120.0 100.0

fle: DIINVRI-2-USK-12-3-C.fclfid blocki 1 expt s2pul’
ransmiter freq.: 100.558129 Mz

time dommain size: 60288 points

widt: 26157.23 He = 250176022 ppm = 0.417284 Halpt
Pumber of scans: 12600

Apendix Figure 75
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Apendix Figure 76 400 MHz 'H NMR spectrum: (20S)-20-hydroxycholest-1,4-diene-
3,16-dione (170)
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Apendix Figure 78 400 MHz 'H NMR spectrum: 3, 16s, 20s-trihydroxy-cholestan-

AP0 estratriene (171)

SpinWorks 2.3: 15-105424-SB-1 in CDCI3+CD30D

8 8 g 8 g3 as3y 2 8 283883 23852+8 893883 8
8 5§ & g8 8888 @ 2 3I3IESRY 3882858 KH88cRE |
3 5 > & Ty KNGOS @ 3 COBOON TONSING SRNGONN <
3 & & & e KRee 8 2 992935 I9YSERE  QxKNE8RY ¢
T T T T T T T T T T T T T T T T T T T T T T T T T T T
PPM  160.0 150.0 140.0 130.0 1200 1100 1000 9.0 80.0 700 60.0 50.0 40.0 300 200 10.0 00

file: D-\NVR-15-105-424-SB-1-C.fifid blocks 1 expt: "s2pul”
ransmiter freq.: 100.558129 M.
fime domain size: 60288 paints
widt: 26157.23 Hz = 250176022 pom = 0.417284 Halpt
ymber of scans: 2688

Apendix Figure 79 100 MHz

A1 estratriene (171)

freq. of 0 pprm: 100.547104 Mz
processed size: 65536 complex pants
LB 0000 GB:0.0000

BC NMR spectrum: 3, 168, 20S-trihydroxy-cholestan-



SpinWorks 2.3: 15-56-400-1 in CDCI3+CD30D

152

C

1022

2.026

1.600

Pt

PPM 76 72 6.8

IS
£
IS
o
©»
=3
w
S

file: D:INVR-15-56-400-Ta.ficfid block 1 expt: "s2pu”

ransmiter freq.: 399 871212 M.

fime domain size: 47908 paints

width: 6387.74 Hz = 15.974482 pom = 0.133333 Halpt
imber of scans: 32

freq. of 0 ppr: 399.863786 Mz
processed size: 65536 complex pants
LB 0000 GB:0.0000

Apendix Figure 80 400 MHz 'H NMR spectrum: 3-benzyloxy, 16R,

cholestane-A'>~"%- estratriene (172)
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Apendix Figure 82 400 MHz 'H NMR spectrum: 3-hydroxy-(16S, 20S)-16, 20-

acetonide-cholestan-A'>~""%- estratriene (175)

Remark: '"H NMR contained 175 and the compound that acetonide was removed in CDCl;.
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Apendix Figure 83 100 MHz “C NMR spectrum: 3-hydroxy-(16S, 20S)-16, 20-
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Remark: 175 was completely converted to 171 during the period of *C experiment.
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Apendix Figure 84 400 MHz 'H NMR spectrum: 3,24-dihydroxy-(16S, 20S)-16, 20-

acetonide-cholestan-A'>~""%- estratriene (173)
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Apendix Figure 86 400 MHz 'H NMR spectrum: 3,

cholestan-A'>~"%- estratriene (174)
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