Supporting information for

Oxysterols from Free Radical Chain Oxidation of 7-
Dehydrocholesterol: Product and Mechanistic studies

Libin Xu," Zeljka Korade,"™ Ned A. Porter'

"Department of Chemistry and Vanderbilt Institute of Chemical Biology, "'Department of Psychiatry and Vanderbilt

Kennedy Center for Research on Human Development, Vanderbilt University, Nashville, Tennessee 37235

Contents Page
Table of contents S1
Table S1 and S2 — *H NMR chemical shifts S2
Table S3 - *C NMR chemical shifts S3
UV and HRMS of isolated oxysterols S4
Mass Spectra (APCI) of isolated oxysterols S5-S9
Figure S1. HPLC-MS-MS chromatogram of free radical oxidation S10

of compound 32 after PPh3 reduction.
References S10

1D- and 2D-NMR Spectra S11-S51



Table S1. 'H-NMR chemical shifts of compounds 1 to 6.7

Proton 1° 2a° 2b° 3¢ 4° 5 6a’ 6b°
3 3.93 (m) 3.87 (m) 4.01 (m) 3.99 (m) 4.11 (m) 4.32 (m) 3.91 (m) 3.90 (m)
2.25 2.59 2.21 187 () 2.13 2.18
4 (dd, 13.3,11.8), (ddd, 14.4, 4.6, 2.2), (ddd, 14.3,4.9,1.7), (m)’ 5.42 (s, br) (dd, 13.0, 11.7), (dd, 13.3, 11.7),
1.40 (m) 1.32 (m) 1.66 (m) ' 1.42 (m) 1.44 (m)
6 3.16 (d, 4.2) 3.97(d,11.9)  3.77(d, br, 2.8) 588(d,9.5)  5.50(d,9.8) 5.87(d,9.7) 3.14(d,3.6)  3.00(d, 2.5)
5.54 4.43 454
7 (dd, 43, 2.9 530 (t2.2)  550(dd, 4.4,2.9) 556(d,95)  6.21(d, 9.8) 6.19(d, 9.7) @0.83.32  (br23)
9 2.41 (m) 2.34 (m) 2.22 (m)
14 2.38 (m) 2.21 (m) 2.22 (m)
15 2.45 (m), 264 (m), 239 14.5),
2.32 (m) 2.29 (m) 2.25 (m)
18 0.56 (s) 0.57 (s) 0.62 (s) 0.90 (s) 090(s)  0.92(s) 0.85 (s) 0.88 (s)
19 1.08 (s) 1.19 (s) 1.26 (s) 1.16 () 0.77 (s) 0.90 (s) 0.86 (s) 1.02 (s)
21 0.91 (d, 6.5) 0.90 (d, 6.4) 0.91 (d, 6.5) 0.89(d,6.6)  0.95(d,6.6) 0.95(d,6.7) 0.92(d,6.6)  0.92(d, 6.7)
26 0.85 (d, 3.0) 0.85 (d, 2.0) 0.86 (d, 2.6) 085(d,22)  0.86(d, 1.1) 0.86(d,2.2) 0.86(d,2.8)  0.86 (d, 2.6)
27 0.86 (d, 3.0) 0.87 (d, 2.0) 0.87 (d, 2.6) 086 (d,2.2)  0.87(d,1.1) 0.87(d,2.2) 0.87(d,2.8) 0.87(d, 2.6)
2 Allin CDCl. ® 600 MHz. ¢ 500 MHz ® 400 MHz
Table S2. "H-NMR chemical shifts of compounds 7 to 122"
Proton 7 8 9 10 11 12a 12b
2.34 233 2.08 2.05
1 (dt, 13.7, 3.6), (dt, 17.5,3.8),  (dt 13.8,3.7), (dt, 13.9, 3.5),
1.53 (m) 1.55 (m) 1.22 (m) 1.15 (m)
3 4.00 (M) 4.06 (M) 4.08 (m) 4.03 (m) 4.09 (m) 3.68 (m) 3.77 (m)
2.22 2.08 2.18 2.14 Lo Lo2
(ddd, 14.0, 4.8, 2.0), (dd, 14.4,3.2), (ddd, 13.9, 4.8, 1.7), 2.12 (m), (ddd, 14.3, 4.9, 2.0), (@4, 136,47), (dd, 133 116),
1.60 1.79 1.65 1.74 (m) 1.74 Lo iy
(dd, 14.0,11.0)  (dd, 14.2,11.6)  (d, t, br, 12.6) (dd, 14.3, 11.5) 28 (m) AT (m)
3.72
6 5.54 (d, 9.4) @ br.7.2) 3.50 (m)
5.13
7 6.36 (d,9.4)  5.68(d, br, 1.4) 5.68 (s) 5.66 (s, br) 6.04 (5) 4.89 (s, br) @4.50.19)
9 251
(ddd, 11.8, 7.1, 2.4)
6.06
1 (dt, 6.9, 1.9)
2.54 (m),
12 2.26 (d, 17.9)
14 273 2.52 (m) 2.40 (m) 2.37 (m)
(dd, 10.8, 6.9) ' ' '
2.46 (m),
15 2.36() 6.09 (t, 2.5)
2.49
(ddd, 17.0, 7.6, 3.6),
16 2.08
(dd, 17.0, 10.8)
18 0.87 (5) 0.61 (5) 0.61 (s) 0.60 (s) 0.91 (s) 051 (s) 053 (5)
19 0.99 (s) 1.03 (s) 113 (s) 0.95 (s) 1.05 (s) 0.90 (s) 0.95 (s)
21 0.93 (d, 6.7) 0.93 (d, 5.5) 0.93 (d, 6.2) 0.94 (d, 6.5) 0.95 (d, 6.5) 0.89(d,6.5)  0.89 (d, 6.4)
26 0.86 (d, 2.5) 0.86 (d, 2.8) 0.87 (d, 2.9) 0.86 (d, 2.9) 0.87 (d, 1.5) 084 (d,3.0) 0.83(d,2.4)
27 0.87 (d, 2.5) 0.87 (d, 2.7) 0.88 (d, 2.9) 0.87 (d, 2.9) 0.88 (d, 1.5) 0.85(d,3.0) 0.85(d, 2,4)

2 7-11in CDCk, 12a and 12b in DMSO-d6. ° 600 MHz.
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Table S3. **C-NMR chemical shifts of compounds 1 to 12.°

Carbon 1 22 2b 3 4 5 6a 6b 7 8 9 10 11 12a 12b
1 259 29.1 28.8 277 293 338 323 331 276 256 29.1 305 252 265 26.9
31.0 309 318 309 310 294 313 314 315 303 303 304 303 30.6 310

3 685 66.7 669 66.1 67.2 685 688 68.8 664 674 675 676 67.3 654 658
4 401 342 349 358 418 1259 39.7 39.7 36.0 375 350 36.7 37.1 40.0 40.2
5 684 884 86.7 859 74.1 1455 679 63.7 854 799 776 780 796 768 77.3
6 558 73.2 723 135.7 130.2 125.8 61.5 60.4 129.6 197.5 198.1 198.4 197.3 69.1 71.6
7 116.9 123.3 122.7 128.8 128.0 126.4 65.3 65.1 1285 120.1 118.4 119.8 119.1 121.1 120.4
8 151.8 141.8 142.0 63.9 124.6 124.9 125.2 126.8 126.6 164.2 155.0 165.5 154.1 141.0 141.2
9 736 843 848 870 398 456 38.8 40.6 865 74.8 1404 441 749 73.4 737
10 387 543 510 506 39.1 359 36.0 350 510 420 421 40.6 421 404 40.1
11 278 228 233 199 19.8 19.3 19.2 195 234 29.0 1323 221 278 26.8 275
12 357 36.8 36.8 336 369 36.6 36.8 374 337 351 427 391 346 349 351
13  43.0 423 422 40.6 442 439 433 440 439 456 43.6 451 471 434 434
14 518 521 521 753 151.7 150.1 152.8 151.9 152.4 51.9 52.4 559 1488 49.8 50.1
15 232 232 233 26.6 251 251 251 26.0 257 22,6 229 227 1314 224 226
16 279 28.1 281 27.7 274 274 268 276 273 278 282 278 363 27.6 27.8
17 559 558 558 557 558 56.0 56.9 554 558 56.4 56.4 56.4 58.9 555 557
18 117 114 116 155 159 19.1 181 193 170 121 116 126 172 112 114
19 204 163 174 157 191 185 16.7 171 16.4 20.7 242 16.6 204 20.1 215
20 36.2 36.1 36.2 343 349 348 347 348 346 36.1 360 36.1 340 356 357
21 189 189 189 189 19.0 19.2 19.1 19.0 19.0 189 186 189 19.0 187 18.7
22 361 36.2 36.1 336 36.0 36.1 36.0 36.0 36.0 36.1 36.0 36.1 36.1 355 356
23 240 240 240 237 23.8 239 238 238 238 24.0 240 242 238 232 233
24 396 39.6 39.6 39.6 39.7 39.7 39.7 39.6 396 39.6 396 39.6 39.6 389 39.0
25 281 281 28.1 28.1 282 282 28.2 282 282 282 282 281 282 274 275
26 227 227 227 227 227 227 227 227 227 227 227 227 227 224 225
27 230 229 230 229 229 230 23.0 229 229 23.0 23.0 23.0 229 227 227

#1-11 in CDCk, 12a and 12b in DMSO-d6
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UV and HRMS of isolated oxysterols:

5a,6a-Epoxycholesta-7-en-3p,9a-diol (1). Small impurity (< 15%) cannot be separated with either normal phase or
reverse phase HPLC. UV, Amax = 222 nm (10% 2-propanol in hexanes). HRMS (ESI) [M+Na]", calculated for
C27H4403Li, 4233451, found, 423.3454.

5a,9a-Epidioxycholesta-7-en-3p,6a-diol (2a). HRMS (ESI) [M+Na]”, calculated for Co;H4404Na, 455.3137, found,
455.3127.

5a,9a-Epidioxycholesta-7-en-3p,6B-diol (2b). HRMS (ESI) [M+Na]", calculated for C»;H,0,4Na, 455.3137, found,
455.3155.

5a,9a-Epidioxy-8a,14a-epoxycholesta-6-en-3B-ol (3). HRMS (ESI) [M+Li]", calculated for C,7H4,04Li, 453.3243,
found, 453.3226.

Cholesta-6,8(14)-dien-3p,5a-diol (4)." UV: Ana = 252 nm (10% 2-propanol in hexanes). HRMS (ESI) [M+Li]",
calculated for C»7H440,Li, 407.3501, found, 407.3492.

Cholesta-4,6,8(14)-trien-3p-ol (5)." UV: Amax = 285 nm (2-propanol); 283 nm (10% 2-propanol in hexanes). HRMS
(API) [M+H"-H,0]", calculated for C,7H4;, 365.3208, found, 365.3218.

5a,6a-Epoxycholesta-8(14)-en-3p,7a-diol (6a). HRMS (ESI) [M+Na]”, calculated for Co;H4403Na, 439.3188, found,
439.3179.

5a.,6a-Epoxycholesta-8(14)-en-3p,7B-diol (6b). HRMS (ESI) [M+Li]", calculated for C,7H4403Li, 423.3451, found,
423.3460.

5a,9a-Epidioxycholesta-6,8(14)-dien-3-ol (7). UV: Amax = 255 nm (2-propanol); 252 nm (10% 2-propanol in
hexanes). HRMS (ESI) [M+Na]*, calculated for C,;H4,03Na, 437.3032, found, 439.3032.

3B.,5a,9a-Trihydroxycholesta-7-en-6-one (8). UV, Amax = 238 nm (2-propanol); 237 nm (10% 2-propanol in
hexanes); 238 nm (acetonitrile/methanol = 7/3). HRMS (ESI) [M+Na]", calculated for C,7H4404Na, 455.3137, found,
455.3123.

3B,5a-Dihydroxycholesta-7,9(11)-dien-6-one (9).2 UV, Ama = 296 nm (2-propanol); 292 nm (10% 2-propanol in
hexanes); 293 nm (acetonitrile/methanol = 7/3). HRMS (ESI) [M+Li]", calculated for C»7H4,03Li, 421.3294, found,
421.3290.

3B,5a-Dihydroxycholesta-7-en-6-one (10). UV, Anax = 247 nm (2-propanol); 246 nm (10% 2-propanol in hexanes).
HRMS (ESI) [M+Na]", calculated for C»;H1403Na, 439.3188, found, 439.3192.

3B,5a,9a-Trihydroxycholesta-7,14-dien-6-one (11). UV, Amax = 301 nm (2-propanol); 296 nm (10% 2-propanol in
hexanes); 298 nm (acetonitrile/methanol = 7/3). HRMS (ESI) [M+Li]", calculated for Cy7H4,04Li, 437.3243, found,
437.3235.

Cholesta-7-en-3p,6a,5a.,9a-tetraol (12a). HRMS (ESI) [M+Li]", calculated for Cy;HssO4Li, 441.3556, found,
441.3569.

Cholesta-7-en-3p,6B,5a,9a-tetraol (12b). HRMS (ESI) [M+Li]*, calculated for Cy7HO4Li, 441.3556, found,
441.3548.
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Mass Spectra (APCI) of isolated oxysterols:

5a,6a-Epoxycholesta-7-en-3p,9a-diol (1):
050190904_090519120521 #377-399 RT: 6.35-6.72 AV: 23 NL: 6.75E7
T: + ¢ APCIsid=12.00 Q1MS [350.000-450.000]
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5a,9a-Epidioxycholesta-7-en-3p,6a-diol (2a):

050190905_090519124720 #609-632 RT: 10.26-10.65 AV: 24 NL: 2.29E8
T: + ¢ APClsid=12.00 Q1MS [350.000-450.000]
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5a,9a-Epidioxycholesta-7-en-33,63-diol (2b):

050190906_090519134111 #500-533 RT: 8.42-8.98 AV: 34 NL: 1.28E8
T: + ¢ APClsid=12.00 Q1MS [350.000-450.000]
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5a,9a-Epidioxy-8a,1l4a-epoxycholesta-6-en-3p-ol (3):
050190903_090519112334 #342-358 RT: 5.76-6.03 AV: 17 NL: 1.27E8
T: + ¢ APCIsid=12.00 Q1MS [350.000-450.000]
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Cholesta-6,8(14)-dien-3p,5a-diol (4):
050190904_090519120521 #422-435 RT: 7.11-7.33 AV: 14 NL: 1.54E8
T: +c APCIsid=12.00 Q1MS [350.000-450.000]
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Cholesta-4,6,8(14)-trien-3p-ol (5):
09020926 #209-213 RT: 3.51-3.58 AV:5 NL: 7.52E7
T: +c APClsid=12.00 Q1MS [350.000-450.000]
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5a,6a-Epoxycholesta-8(14)-en-3f,7a-diol (6a):
04270917_090428041134 #821 RT: 13.84 AV:1 NL: 2.94E7
T: + ¢ APCIsid=12.00 Q1MS [350.000-450.000]

100- 399.30

80

~
o
T

381.27

3 o
=} =}
Tovr i Tyl

N
o

Relative Abundance

363.29

w
o

38297 400.34

N
o

353.30

364.31

383.30

355.26

397.30

401.33

441.37

N
o
T I T I T A A A

371.31
b [l ST angs 41827 apszr smias Y s

L A L A L A ) A A A A L A Lt A L ) A R A A L N Ak A A A Rl Rt A LA A A A
360 370 380 410 420 430 440

o

1
450

w
a
o

m/z

5a,6a-Epoxycholesta-8(14)-en-3p,7B-diol (6b):

04270918_090428045318 #928 RT: 15.65 AV:1 NL: 6.59E6

T: + ¢ APCIsid=12.00 Q1MS [350.000-450.000]
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5a,9a-Epidioxycholesta-6,8(14)-dien-3p-ol (7):
09020921 #313-323 RT: 5.27-5.44 AV: 11 NL: 3.97E7
T: +c APClsid=12.00 Q1MS [350.000-450.000]
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3B,5a,9a-Trihydroxycholesta-7-en-6-one (8):
09020922 #443 RT: 746 AV:1 NL: 1.99E7
T: +c APClsid=12.00 Q1MS [350.000-450.000]

Relative Abundance

100

= [N)
o o
et bl

o

361.

355.27 ‘

21

36‘3.18
[ A
T T T

369.26

370.30

379.27

380.25

381.25
‘ 387.27

395.21

397.29

398.23

399.27

H ‘403.14
‘\\ [N R

415.

413.22
| ‘\ | ‘\ ‘ ‘\

25

416.27

4‘117.30
P

42!

3.12
T

435.33

432.40 |
Wl

441.31

360

‘ 37523
T T

T
370

R AN
LAARRARANRARE RARI RARN]
390

T
380

400
m/z

3B,5a-Dihydroxycholesta-7,9(11)-dien-6-one (9):
09020923 #512-527 RT: 8.63-8.88 AV: 16 NL: 5.99E7
T: +c APClsid=12.00 Q1MS [350.000-450.000]
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3B,5a-Dihydroxycholesta-7-en-6-one (10):
09020924 #410-423 RT: 6.91-7.12 AV: 14 NL: 4.22E7
T: +c APClsid=12.00 Q1MS [350.000-450.000]
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3B.,5a,9a-Trihydroxycholesta-7,14-dien-6-one (11):
09020925 #443-453 RT: 7.46-7.63 AV: 11 NL: 8.77E6
T: +c APClsid=12.00 Q1MS [350.000-450.000]
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Cholesta-7-en-3p,6a.,5a.,9a-tetraol (12a):
11200804 #1071-1142 RT: 18.10-19.30 AV: 72 NL: 1.61E7
T: + ¢ APCIQ1MS [350.000-500.000]

100- 363.26

] 399.28
381.27

Relative Abundance

| 364.26

] 400.28

365.27

] 2.2
7353.28 38226

397.26

7 ‘354.28
1 Y
T T

T
350 360

371.28 379-2‘5
[ P
T T T T T

|
370 380

383.28

f0129 41326 41729
T T T

420

43132 43731
T
430

T T T
390 400 410

m/z
Cholesta-7-en-3p,6B,5a,9a-tetraol (12b):

11200803 #1812-1910 RT: 30.63-32.29 AV: 99 NL: 3.66E6
T: + ¢ APCIQ1MS [350.000-500.000]
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Figure S1. HPLC-APCI-MS-MS chromatogram of the reaction mixture of free radical oxidation of 7-
hydroperoxycholesta-5,8(9)-dien-34-ol (32) after two hours of reaction and PPh; reduction (see Scheme 6).
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NMR Spectra

5a,6a-Epoxycholesta-7-en-3B,9a-diol (1).
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5a,9a-Epidioxycholesta-7-en-3f3,6a-diol (2a).
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5a,9a-Epidioxycholesta-7-en-3p3,63-diol (2b).
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5a,9a-Epidioxy-8a,1l4a-epoxycholesta-6-en-3-ol (3).
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Cholesta-6,8(14)-dien-3p,5a-diol (4).

E0LL”
G668 °
6LS58"
6TL8"
voLe”
¢co6 "’
c0F6 "
8956 °
1850°
c8LO”’
8660 °
860T°
GGET”
TIP1”
00ST"
9081”
8GLT"
0661
L9ge-
£18e”
SvLe”
106"
oFIE"
SLEE’
LEPE"
86GE "
989¢€ "
EBLE"
4:Dl -
6BFF "
SBLY "
LA
LEDS®
¥EIS”
E9€EG”
4
128s”
1%99°
SG869°
LBoL"
TESL”
c6k8”
veoeg”
sgLe’
0068 "
5806 °
SLI6"
vevo”
LELO"
8ITF’
868¥F "
101Ss”
666T°
ovze”

| S

"oy - A A A A A A A A A A A A A A A A A A A A A A A A AAAAA A A A A O OO 00000

0.5

900761
OFT 61
06L°6T1
ETL"CE
BE6 EZC
vEBEC
6TT S
cev'Le
991 .mN/
SSe'6e——
oL6 .om\
116" FE
686 °SE
806" 9€E
¥S0°6E

F
099" 6E
BSL 6E
SEB"TIF
mvm.vw\

ve8 " §g
cBS L9
SLO"FL

TIL " IST—

ppm

200 180 160 140 120 100 80 60 40 20

220

S22



.5

: 1
: H
: .
i i
i i
: H
i i
! “
i {
i H
i .
N :
: i
! .
! i
! “
i )
o hl
H i i N : i o
i : H " i
: : : : ! !
i : : i 0 i i
= e i s e o S s ! ! 0
{ T “ E O ' i T
i P “ P " i
ook : S UBIUES SN ISP U SN INIUS SN N I ] H o
i _ H : “ : “ “ H ® : -+ -
: i : : ! ! ' ' i ! i a
: i : : ' : ' i i ! !
R i : “ P " i
i ; i i : i : i A B : i
A TR : “ o @ i SR I L%
P P “ “ P ! ! ™
A R oo “ “ b [ i
i " i i “ “ ! “ i i i
b i i L doa [ 9 : i
(I _ i (PR D He R RIS e I L i I
P i _ “ Eood : i T -
P P “ tood ! i "
P gl ! Pl " i .
i m i i “ “ m i © : i _
T T N T T T T N T T T T T T T YT 2 ] 1 wn
[ P “ Pl b r 3 e i
A i “ td i i i B
R B R ! t i { _
. TR i m P o : i ”
SO SO R L : ! S O _ { _
A R T i | P 0 H i b
A S Pt [ | {1 : ] Tw
I N P _ ! td _ { i _
: T P m tood 0 i i : m
S oy o R : i i _
| H i 1 | 1 | | i H 0 ! [ : .
o A S P _ ! Eood _ ! i : T
o] [ i [ i " i i i i i ] ] I ] i
- (. A . E : " { i o ! : i : "
N ot b st Rz ™ - e ey ! i { : o
Z I i " " P B e e e N i T Tt i
3 = i 1 I T " | . C _ “ : i : "
O S i " " £ _ 8 | '@ i . ‘"
44 R T - " " tod 0 _ ! : i : "
o T PRI RS R CP et o 1 B (B S ELG R o T et i e SRR Sl Ry (TR e i D ' ! [ ' ' -
" e iy _ : T R : i i ]
(&) T I T I 1 1 T I 1 I 1 1 I 1 I 1 ! 1 1 I
(=] (=] o o o [=] o o o o (=] o (=) o o E o o o o o o o o o o o o o o
Q (2] m - 0 o r~ [++] [+ o - o™ m - n Wn o ™ - n o ~ @ o o — 3] m - wn
- — 1 - . — — — ~ ) o =
O (&)
(o] &
m =

S23



=riment

SRy PRSP AP ISR |
| i A S

[ S

L.

[ SRS

[ SRR

Cholesta-4,6,8(14)-trien-3p-ol (5).

1H

8ose”’
Svoe8”
8ILE"
GGL8 "
veo6”
¥o16°
VEFE "
Sv56°
9990°
CEBO’
1860°
BGTIT"
€921
VeET”
VLET®
6EPT”
SLEFT”
9881
SpoT”
ShLT”
8T’
£881°
ET6T"
6002 "
9E0T”
oLwe”
0ESET”
99LE "
SI8E "
LAt
§o1% "
0BTV "
689F "
Lat:ia

E98%

800§
STIS”
8226 "
9LES”
LEES”
828G "
B6EES
£66G°
0%09”
9819
T4
£269 7

LSEO

B89G0°
981V’
S¥98°
2088°
LS8t
LT0E"

p———

A A A A A" A A A A A A A A A A A A A A A HAO00000000

el
P

R laa st

=Y
Q
T
m o
L8]

9oL

e

S24



€91°61
L8Z 61
81L" 22
¥S6°22
698" €2
LET ST
qu,nm“Uu
ZLT 8T —=
9P 62"
onn,mmumm
128" b€
£26°GE
$90°9€
209°9€
€L9°6€
568° €Y
819°S¥
L00" 9§
veb -89
£06"

€9L
vL8
61

6LV
9F1T”

PeT
m.N.n./.

,mmﬁww
92T

S —
0ST—

180 160 140 120 100 80 60 40 20 ppm

200

o el e i e i 5l e i i i

T Gl o o gy i s

. PSS, | T—.

Ittt it ks s s - s . i B i i

P SN, LTSI R S

204-—---

404

5O 4 --nnmn

003}------
20-

130 F------
1504 - -

S25



Loss”
b PSR 638 B £Ev58°
6858 "
1€98°
8698 "
[ zsT6”
el €9g6 "

1901°

SLIT”
o 1621°

rpm

‘._
0.5

— 18821
95zt
6LS°L

e

o EEET"
66V » 0LLEL
6LST" vl
0 §99T" =N
B Al LSEL
€8LT" -
EFET " LLre
. S 0zL'L
.................. - osge zL'e
s8LE”
zsee” —Sp0L
. pbl —Svo'k
- 896€ " 2
Lzov’ - o
690% " —996°0
SoTD- —996'0
a8 AN

- 98TV’
VEER "
E0FF”
998¥% "
CESE”
ETLY’
8BLY "
LvBY "’
0g6w”
VEOS”
L4 A%
LSES”
STI9G "
0LssS”
0889 "
£88L"
€108°
09€E6 "
€1¥6 "
VIS6°
0LSE "
c0TT”
961"
LIET"
SIST”
90FT"
99F1T”

——

o 690°L

——

—

0 000’L

|
'
i
I
T
I
I
L
v
I

'v-vv——————Lv-vv—v-vv—v—:ﬂ—v———v-vv—'l'v—v'——'———.————"——'—J—rv——'v—ﬂv——ﬂv——ﬂv'—
; I - N S| S JUSU- SUN

A

|
'
|
|
|
1
1
1
|
1
1
T

e W@
bk e

AT A A A A A A AT A A A A A A A A A A A A A A A A A A 0000000

150 4 ---@--dommonmooee
oo

L J
-

oo
s

50 F--mmmmmmdnmmmm e d
80
90 -
100
p [ 1= TSR
140 -
o™

(L S I
P

m

5a,,6a-Epoxycholesta-8(14)-en-3p3,7a-diol (6a).

S26



!
ppm
& %

L

VIL e

BS6°¢T
6F8 EC
0TIT Se
LBL .UN/
TL1 8¢
ELE" .nm./.
EVE ' CE—=
098 "FE—¢
BL6 SE
¢TI0’ 9E
VEBSE
0F8 " 8E
¥99°6€

ovL .mm\
EBCEP
926 .wm\
E6%° 19

¥oz 59
9267 L9
¥v¥8°89

20

= i
L+

L —Y

s o —
|
.
|

EET SCT—

T
140

VEB EST—

| RPN | ORI RPRUICP.. NPRTSUITEIR | (ORTNST UL ¢\ SN |

P e e el

T
160

xn3-67;c

sy
o

T
180

=riment

—

30 F---rmmmm e

40 F--rmmmrmmm e

100

110

120_ i i el 2 ey i P e el i it G il il il - o i ol g i el ...:.... e
130

1404

150 F---rmrmmmrmmnmne

Ppm
T P Et R ST R

T
200

S27




="
5]
o

umnH

i 4

i
C NM

HMEC

RS | T S TN A S - S S S A —
L1

qemmmmmmmemsmaan

1
P
i
I

1
4
P

I

1

1
<k
'

1

1

e e e e e e e e L L Lo

TR | S . S —

Ppm

304

| 40 =

1
o

603~

1103~

140
1503~

o
m
~

'3}

1.0 ppm

19; £6; EPHT 2

3-67;cC

rxn

;

riment

T e R ST RIS

1

[ NM

ppm

0

S28




5a,6a-Epoxycholesta-8(14)-en-3p,7p-diol (6b).

L9s8”
1198°
LLsg”
12L8°
Lz8s”’
¥a1e”
S6C6°
L6T0"
1E8E"
TC6E”
160F°
ETT¥”
S0k "
o9veTy”
£82F°
TEET”
8GEV "
90FF”
LOFE "
SISk
0SS¥ "
88GF "
veor”
9PLY”
£908°
VLIS
1826
96ES”
vLo9S”
S60L°
ESTL”
19eL”
6TIEL"
85868 "
B6SE6”
0TkE "
SS¥6°
0LS6E "
6196 "
1286 °
EE00"
TLST®
SOLT”
E6LT’
LBET"
661¢"°
SZET”
ES¥eS”
819¢"
0L66 "
1100°
S9ES”
66EG "
SEPS”

oI A" A A A A A A A AT A A A A A A A A A A A A A A A A A A A A 00 00000

P

0.5

.0

(i

“mnv.m

£00°¢
§65°¢
9sZ'c
[274:]
Le8'L1

T

—) 1A

99.'¢

89¢’¢
LLL'L

—_——

=560

—

LSL'L

——

=00’}

\

X

60L° 22
676 cc
ckB ET
Lzo s8¢
EV9°LE
€91 8e
EGE1E
LA
908 " FE
¥00°sE
£86°GE
6LE’LE
169" 6E
StL 6E
LBS " OF
BG6"EV
TEV "SS
LEV 09
CEL'E9
9L0" 89
€08 89
618 9CT—
S06°IST—

180 160 140 120 100 80 60 40 20 ppm

200

S29



.
o
=
—

xn3-67;c

iX

xperiment

e

NMR

|

HsQC

B T L

e e

T AR R SN H IR [Ny IS S Y NS SR S,

T
'
'
'
]

i)
i
'
'
'
'
'
'
'
'

e
'
[
'
'
'
'
[
[
'
I
'
i
'

e e e e L e e e e L L e e L e S

e s S s Rt e

i e W e R e R e e B R R e AR L A R e e L R R A

-1 T SRR PSR —

110F---mnenm

1404

150 4--—-------

NMR e
C NMR e

HMEC

Ppm

S N

e

F‘l‘.’.

||||| L S .

2
3
4
50
60

704

'
]
L
o o
o =]

110

o L e

|

1.0 ppm

.5

S30



;

b

)2

-t

Dpm

i
i
H H 1
..... R e S i e
H H A H '
i m & B i m
i | 1
i i » : m
i _ F H "
* ! Sefnmraenien i o
H H 1 H
1 - ) 1 -
1 1 i
H | i
i | i
HA e e e e o e e .. ! PR
: m i !
m | LW
i i i 0
! g 8 {
...... { S " oot TR, TR
; m ! “
i ! i 5
H | 1
H 1 1
1 1 H .
i ; e %
oty Rl e e e s~ g & " il Sornrr o
L il S, S s
PR, S v . U E—— . fo—ss it
[ ) ) ) - ) o Ty ]
5 2 : : - =
v

-3-ol (7).

1en

holesta-6,8(14)-d

idioxyc

5a,9a-Ep

£4:251
Tda; -0l

imnll; HP

U
=
¥
o
i
&
= o4
=

£958°
voss”
vLsg”’
LATA- N
6926 "
0BEG
9E66 "
LILS"®
1866 °
T009°
LETS"
§819°
£206°
8LO6 "
BET6E "
£026°
9LE6 "
T0E6”
0SE6 "
96E6 "
Svke’
0T1S6 "
€956 "
v0986°
£996°
SZL6”’
£866°
E¥00°
0T20"
6920
BEFO"
V6RO "
810e”
€gsoe”
6602 "
gETT”
€sge’
98T’
EEET’
99gc”
vose”
SyoE”
6BLE "
Lese”
6TEY "
ELYY”
6T9F "
SOLY”
£E00°
6010
cIES”
69F%S”
0TISE "
999€ "

COnUuLIFNNNNNNN NN NI A A A AR AR AR A A A A AR A A 0000000

n =962
o A\ZZTL

. =<686°0

o =000°k

S31



£86 "
L10"
TIL”
BT6 "
LEV "
saL”’
989"
v6c”
119"
0ST”
veb -
£99°
§09°
086"
SE9”
1E6°
1v0°
oLL”
Sk¥-

ozw”
i8¥ "

ST

T
(14
£T
1
14
Le
LE
8g
1€
£E
vE
SE
6E
£V
121

NSNS

99

S8~_
98—

1967 92T~
L¥S 8TT—
€19 621~

c0¥ eST—

ppm

200 180 160 140 120 100 80 60 40 20

220

N — S—— - A —— — . S ./ SR S | — S ———

e e

LT DR

S e Vi S

e e S

demmmemaa-

10

50
80—

e ccm e e e —————

150
60

S32



4;251nm

1;HPLC £

111

1;columr

o~
1
-

e T e L
S S SRV — S

S e bn ! e b i

e

Sl SRR eI Sy sl SRS R SOS I R L oF

B T Tt e e et Tttt LT

i H i
i i I
! i 1 g
: H i !
' H 1 H 1
Sy W b e e e L
1 H i H i | H
1 H i H i 1 '
1 1 i H 1 1 H
1 H 1 1 i \ '
| 1 H 1 H | i | '
| \ 1 i H i i 1 H
1 1 i H | i 1 H
1 i 1 - | 1
1 i H | 1 |
- e e -- i —— -
H 1 1 H |
1 i 1 | |
1 i 1 i 1
1 i 1 1
. !
: !
i
H
Faaut PRl R I AT A ISR e LRI S WEAEetr: MR SRy, o Sl Aot
i
]
i
]
g A4 kB % A h g 5
- S q
i
;
i
.
]
.
H
! .
! :
! ]
! :
il " - ¥
1
o
—

40
50
60

70
80
20
[o]s]

1.0

¥periment

NMR e

COoSsY

..

i
o= memn
i
i

L .

L3

e e el ol el el et e el e

ppm

54

3

k2

oL L TR | S Y | ] ST | S | RS ST | e

o
E

T o I

S33



wo

T

Ty}

3B,5a,9a- Trihydroxycholesta-7-en-6-one (8).

'LC) ;

-HP

{RE

T

s 4
o

7:HPLC f

na=q4o;Ccolu

:
1
=
.

LET9”
11988°
LS98”’
12L8°
o9Le”
00E6”
06E6 "
09z0°
V601"
€12T"
SZET”
cOP1”
BEST"
8631
BESCT "
vere”
0F9e "
£98E"
ELBE"
6TTF"
0PS¥ "
cISk”
SOLY”
9LE¥ "
CETS”
LTIES”
9619 "
1ivee”
90E9 "
98E9”
coeL”
oFEL”
8ckL”
T6FL"
4:1- 7
LLsL”
ogeLl”
£118°
AN
€86 ”
0LSE "
Tvi6”
LESO”
6890°
9L80°
0EE0 "
9GEE "
LIFE"
E0EL"
9TEL”
cBEL”
SB68°
8GE6 °
cLLY”

oM NN A A A A AT A AT A A A A AT A A A A A A A A A A A A A A A A A A A A 0000000

\ =

L

(=]
-

o
1260
—6zo'L

—ooo’L

S34



899"
986"
L69"
086"
6LE6"
£96°
8E8"
£ST”
SZ0”
e9e”
T
SLO"
80T~
ELY’
LBS "
£00°
LBeS "
c58”
CGE "
S9E”
EVE"
0E6 "

Lt e el I = s
nwLTmMOnmmm

NN,

98
LS
L
6L

T2T 02T —

88T ¥9T—

cBY L6T—

ppm

180 160 140 120 100 80 60 40 20

200

220

SR P ———

P PR SRRSO OSSO N . RS ot S e S SR

S et e e e LT

e B e

40 —f-mmnmenee

60 -1-

80 —---------

1404 -

1y {0 [ PRty FSE SR

180 —f------

200 —--nmmnnnm

0.5

S35



H

9{RP-HPLC)

C £2;RT=6.

1PL

umn7;H

—
0
-

w3

ol
]

-

Ppm

T

9
e

+i-r

?:ﬂ

=0
e &

[}

e st i e

S SERERPPIUSEEE

by

i e i

e

e

Cee AR AR e

s e g g e g e s i e

il

20

40

60

80

160
180~ -

00

<
]
E
e
L
m
L

NMR

COoSsY

L : sl
+ i {
-
i
I. -
-
i l' - P —
% &
! !
;
i
ouls i
H H H
. £ & B8 i
H H H
. .“ m
' e ] I N
m { m } :
-1 4 4 e
| i H H H
| | H H H
| i H H H
i T 1 B o 3 e
| i H i H
| i H H H H
P P m
] AR SO | m
q ! g = -9 :
i i H
i i H
i i i
......... e s S T s AR B
" i :
: i ; :
' { { H
i H
! ;
{ 1
| i
{ { "
i H H H
| : H !
i { - 1 Y
f ' H !
{ H ! i
t T t t t
g 0 o 0 o C 10
0, . . . . . . .
a, — ol 1 ™ ) - - 1) I

ppm

.0

uny

S36



i )
i i
i {
i m
uulillll.—lululll
=]
' " i
e .
1 . "
i i !
' ! i
! - : i
' i ! i ! i : i
' i B, : i i i
' i ) i : i : i
' : .... ! ; ; ; {
' i ! i : i : i
' i ! i ! i : i
' i i i ! i ; i
' i ! i ! i : i
H H L H 4 H i H Arked
' i ! i : i i i
' ] : i ! ; ; i
........ e e SRR : - t
i ! i i i
i i i i i
i ! ] i {
i { i ; i
v e i r T
' I | i i i
| m i i . i
i i i i i
i | i : = i
: “ ] i \i
[ T [ 0 Te
i i ] i q
o el dk 4 i {
[ 1 ] 0 ] -
) i : : :
SRR SRS 5 UL YRR —— t : rrs - B—
n =] [Ty o o o 0 i
- — — J " - T )
YV

T

3B,5a-Dihydroxycholesta-7,9(11)-dien-6-one (9).

ol
o
o

I

o

o

EVL9”
£698°
ToLse”’
£9L8°
1188°
LEEE"
oOFEG "
PPET”
696"
vosE”
9E9E "
§08E"
998€ "
LS6E"
800F% -
ESTF”
SIZh”
9ZEV”
SOF¥ "
LLOS”
¥o1s”
ELESG”
09986
0%zg9”
cek9 -’
0989
98FL"
66FL"
LLBL"
6718°
6618°
¥006 "
9€06 "
6916 "
cvB6”
SEQQ”
0ETO"
TLTIO"
VEZO”
¥8e0°
18E0”
c891”’
TILT”
co9LT”
VEET"
Tive”
TLLe”
PS1s”
692G °
€8PS’
696G °
SLLY”
£1S0°
82907

A

e AAAAAdA A A A A A A 00 00000

oo
PR

© 0w oo N o
M

A

A

i

—_— el

- —_6.0°L

—_ el F

=.966°0

© = 000°L

S37



1.0

S38

E H H H
& “ ! !
989° 22 i | : :
L98" 2T 0 H H
igerzesd 0 =l e o Bl H
610°¥Z L i ! 4
VT ¥E - iR i i
1S1°82 - & | i i |
Nma.wN/ i i i
EPL 68— ] | j ]
€8z 05~ : : : :
vv0 e | o m ! ; |
1E6°GE i ' ! : !
010" 9€ : : : i
195" 6€ | H | |
OTIT 2% ! ' t !
vS9°2Y -2 m i i i : m
S95 €V | t
9TF 2§ m : i i m m m m
LyE 98 & m : ! i m | m m
= ¥TS LY o e ' s . i ] | ' '
x vi9°LL ® SN, oSt . IS, | RN .. S b (R i
o m i i i | m m m
u - O b i £ ! : L L &
) ] 1 1 [ ! t ] !
09€ ' 8TT— LIS ﬁ1
el $ i : i ! ! i i i
862 ZET— m i i i m m m !
g = H__. e — I . O | L | I - R 3
ZEL OPT— - — 1 ; : H ! i ’ '
- ! { i ! ! { ! {
: 6F0 SST— o - 1 5
— o . i ] i ] i i i i
~ 5 ! ; ! { ! | ¢ t
e B == Bt M aean T I e s B
- ® ' ! ] ! i ! :
i ) T ! ! H ! b | 1 ]
it 290 86T— o 9 " : i : e " "
i - Q t t t T t T f f f T
(4']
o m o o o o =] o o [=] [=] o
b (] - o (1] o (3] - w0 @ o
— - - — — o
o
— o
o




L

o-

L
[ £ ]

' I
; !
! ;
i !
15 PP o— o =
| H | o
: i !
' 3 : - ;
; ! ! _ LI
: ! i !
! 1 ; ;
¥ ' H ! ! .
< i “ i i "
v ! fom i i
I ! ! ! i ;
= : : H : ! '
o i Y i - !
. "” - o
0 ' H H 1 | |
& “ m H i ! m
= : | : : m “
: ! ! i ' i
: { i ! ' {
e Q ! m H : m m
o o ”>_ [ T e P i i il
s I | e L L B B e o T B T e e e e WL B A L SRR ) JAE e L R 1 = . [} i [} [} [ i
- - 5 < it L L i e |
o [ts) H ' H H h V
— o ! ' ! ! : '
c = ! ' ! | ; '
5 0 - ! : ! ! " “
o mememesbmememeeeld P | TR tesorsf=res e b HoaRE e z ST S Vi e
0 - 0 H i i i i i
3 ¢ i : i : i '
r ) 1 [ 0 i i
o i - ! ! !
> ! ! ! ! :
= I N oL 0 [l | A ' |
- & 1 ! T Y Y
= { ! { { ! :
i H ' i i )
" { ! { { ! .
o 0 H m i ' i m
= I | e e o e s b e PR e e : { ! ! ] { ;
5] in i | H 1 H 1
iy ] ~ pus ' & 4 H : i |
H u { ! ! ' ! !
@ & i - { t { !
5 S, T ST, | SOUUOT. SO SO | N (RS NI (11 [ A | S, R S T e A )
1 - i . ™ = J e 9 [ |
. . - - — - - - &, t T 1 t t
o o o o o o o o o = E (') - uy o ¢
- o @ o o - @ © e U g ¥ % : 2 3 3%
” 8 c
w

o]
O

S39



EPTPEE O LS PRRPRTTY, SCPRTRIET: CTLeTEe S

e I L

3B,5a-Dihydroxycholesta-7-en-6-one (10).

LE6S”
188"
988"
cL8”
INA:
EE6 "
¥r6 "
56"
600"
vco”
60T
1et”
CET”
oFL”
€ST"
10"
9TE "
6CZE "
SvE”
¥oE"
6LE"
£8E "
16"
96E "
Sov”
12w’
8Z¥ "
8%¥ "
LEV "
118"
L1S”
14
EES’
186"
119°
619°
8E9 "
t4-1- 1
859"
STL®
SEL”
6EL"
88L°
E6L°
66L°
EL8’
oot
Lot
021"
ECT”
0ET"
LET”
861"
959"

noyyuN NN A A A A A A A A AT A I A A A A A A A A A A A A A A A A 00000000

e e e e | ==

0s0'L

=000’k

S40



Sv6° 81
LIT g2
BS9'¢e
68922
ES6°cC
0Z0"Fe
BEB LS
8F1° 8¢
€6E0E
£15°0€
¥OT1 s8€
121 %€
189 °8€
OTIT 6E
BLS"6E
9LS 0¥
VLO FY
SLO’S¥
¥68°8S
EE¥ 98
059" L9
S66°LL

=

A

0F¥8 61T —
-

CoV G9T—

19 "86T—

ppm

200 180 160 140 120 100 80 60 40 20

220

B e s e e e T

it ek it

e I

T e S

7, T R —

i e e
120 ----@-- :
7 1 S IR e

160 --mmmrmmremmnmnne-

200

1.0

S41



T v T T T | =
s R G T i o
| | i ! ! &
f ! !
H ! i
! i H
H f o i o o
" O [ I TR h [ B
! ] i ;
! ! ! :
] ! !
! ! 0 2 - 0
RS T b sttt o b ot .4 & S ST T, gt " o P SRR R MO S i PO e
i P [} '. - —
| i i ® L “ i
" i ! . 4 i
m i i ° =y
T T 1} 1 : _a IIIIIII R -
i I i ] o
| [ ! [ | i Y
} ! - H
o | H m '
& ; i H 0 i
m R e ..-:.-:1-.-.-.-.‘.-.-.-.-."..-........-u ............ - 2 1 3
il ' H i ' IS H 1
t | ! ! { ! ! ; ! * ; '
5 { i i ; H ; ; : - H
E ' ! : { ! 1 : ! = |
& ! ! i ! ] ! it e & !
- | : i NN ST, SO i - i
o { ! ] ! ] ] m o ! foemmeeen - {
“ | ! : ; ; ! x; H H “ _ H
o _ _ ! ' ' m % : : “ “ : i
| : ! : " i H ! ! i i i
3} ! i : ! ! ! } H i | i i i
i L . e R S o 5 P m P m
T ! ! : : ; S ; d : t . |
o i | H i i 1 ! | 1
i _ “ { i i i H H “ i
D ' ' i " i o ! ! 1 ¥
H _ s, : : : o G5, i { _ H
uy ) R e e R R e e e B R (i ] i 0 ' ' ! '
. “ | i ! : = £ i CHE S | “ v
3 i ! i i } 5 ! ! 1
= ! ! ! ! ! e i ! H
8 m m m m _" P P m
o) 1 = T v T . ' " H
o “ | i i | - i H E: % OO S -2
_ m ! “ " " FTT m <
= ! ! : ! ! ! !
o ¥ i | i i ] 1 i
= ! ! ! : i H H !
o | | | I o H i i
o B e T T TR E o — /] [} 1 =
™ ; ! ! ! 0 ] H i | o
o ! : ' : :
3] ; ! ! f ! ! ! i ) w0
fal i i i i ] i i i i
o ! ! ! ! - ; ! | ; ] i
-~ ! ! ! ] 0 ~ : : H i ! !
& =TT | I ) = ! H H i " ) ¢
¢ ! e e ! 9 @ ; H H ; ; 19
= - ! ! . H - i H H H | S
i i 1 1 L iIJ i 1 i 1 - - i ] ’
T T T T T x " T T T 4 0, 1 T T T T T 1
o o o o o o o o o o = E o [Ts} =] uy = uy - T3] ] uy
o - o ® =] ™ - w0 © o (i 0, . . . . . . . . . .
[=) ~ o o, — — € ] ) " - - uy s}

NMR
<
—_—

M
COSY

S42



b e 0L98"
_ 5698"
: 6LL8"
" : 5088"
! el gl 6€E16"
! : L9VE"
m SLS6"

B e
)

EFSO°

0 §690°
i 3 e 9980°
LSOT"
921"
€9ET"
LA
STI9T”
658T"
PPET"
§502°
zZvse”
985€E "
GELE®
€ObE "
18bF"
g ZoTL”
5 ¥SEL"
o 00FL"
B 165L"
- LILL®
b VLLL®
686L"
£€118°
zves”
£628°
Gov8”
ozss”
Less"
¥P96°
ZL86"
LLOO"
LEZO"
0650°
16L0°
= 9L80"
: LSOT"
AT
ZEET"
125T"
69GT"
682€°
€GEE”
SOLE"
18€8°
00v0"
9v60"

[ i ]

\
t_.n

-

enm; HSETE

fl;24

=
O
€I

&

rd

T T P ey |

7:HPLC

.
B i e ol e e o e o o o 5

e e e e K e e e i el

-
(4]
uy
-
1
-

J

oMM A A A A AR A AR A A A A AR A AR A SRS A AR A 00 00000

.U

i
o
o

I

o

o

7
3B,5a,9a-Trihydroxycholesta-7,14-dien-6-one (11).

S43



88E°0¢
voL-ee
SE6°¢gC
¥oLEC
881" S¢

8SL°LE
o:.mu/
858° 62
262" 08—

¥e0'vE
£8G " FE
€8O’ 8€E

¢Sz "9t
SZT1 LE
cI9 6L
SFPL ¥
oFT ,bw&

cLB’8g
0ZE " L9
ELB WL
TI9° 6L

VOL 61T —

OLE  TET—

918 ' 8F1T—
BIT ¥ST—

CIE L6T—

ppm

200 180 160 140 120 100 80 60 40 20

220

?
1

H H H H H H H
: _ _ g : i :
: : ] _ ] : i
i i : } : i :
: : : : { : :
I ! g . i 4 i
i i y ! ; i :
: : ! ' ' : :
: : ' ' ' : :
i . : ¥ : i ]
: : : ! ! : :
: : ' ' ' : :
: _ | _ : } .
L N o Ao Vi s Pz oo g
: : i i i i :
: - _ : : : :
: : i : : : :
: : ' ' ' : :
: : i i ' i :
: : ' ' ' : :
fmmme dom e s o Aememme Aemmmmmma b=
i : “ m “ i i
: : i i ' : :
: : ' ' ' : :
i ; ! . : i i
i i 2 ! i i i
: g _ ; : t :
i i : m m i i
: : i i ' i :
: : ' ' ' i :
i : i ' ' i i
: : { ! i : :
i i | ' | 1 i
: : : ! y : i
: : : _ : : i
i i ! _ ! i i
: : ' _ : : i
......... s e T Ty ey et
i : ! : ! i i
i : ¢ | { i i
i i : : ' i i
A E A L L e I L I il
i ! { | ! i i
i i { ' ' i i
i i ] ' ' i i
' i ! { { ' { i
' i ! v E kil i i
' i i ' { ' i i
' i i ' { ' i {
===k T e et R P R
' i i ' ' ' i i
) ' i i ! ! ' i i
2 ' i ! ' ' ' i i
' { { { { 1 i i
T o o e s e o e - e prommese Armctoeee : P s
E - 1 ! ! i e ' ! !
' i i ' ' ' { i
L f i { y y { { {
{ T T 1 T T T T f
o o o o o o o o
o™ [1+] [=] (&) - w0 [1+] o
1 — — — — o

.5

S44



i 4

i
C NM

HMEC

.-. 1
:
- ]
i s it p—. ] P
‘5. | !
B m i _
i _ i |
: " | "
i | i “ B
Sk Sl e C e p e s e b :
i _ i |
i | i _
< | i
i | i "
A i A L Ll
i : i !
H | i “
i " i m
¥ | i _
i _ i _
=4 ! ¢ T
i " " i !
| | ! i |
i " H i 4
| ! ! i !
i _ L L ) b el B
i ! | ] ] |
i " " _ ! i “
i “ " " ! i “
i _ ! _ ! : _
{ _ _ _ ! i !
i -» . ! : i i |
sndesesus L R s o e bawssuws s b e s B CR . B -
; ; : _ ; :
i “ ! ! i “
i _ ! ! : _
{ ! _ ! i !
i | " " i |
{ = = ” - | i !
B o
1 ! . 1 :
i | | i |
i ! ! i !
| | | i |
{ " ! i !
RS fossmsisasy ESEER Ay, T T Tt Bisrnasd p st L
{ | “ " i !
| ! _ ! : i
i | | _ : |
i | ! " i !
! _ ! ! ! _
{ _ | | i |
! ! ! ! ] _
H _ : ! il
i L T, [  TEOT. L JOns i |
| | | i |
! _ : : !
{ | i _
1 “ i |
{ | i |
! | ! _
| | : |
i ! ! _
S - L — S RS S . RO, . S—— L S L I— A
Y _ 1 _
i _ i |
i ! ! _
i i : |
i | : _
] | i |
i | : _
] | : !
_ . : _
e e b SRt ]
| B = B ® = 1 1
| i £ |
" : :
— " ’ . —_—
o o o o o o o o o o
o™ - o 2] o o~ b w0 @

rpm

6.0

1;RT

~iment;

ki S—

e e

R ——

IR R R S REp "
-

----------}----------,----------}----------

&

2 (S PR B 1

5

5

5 | S R
b. 0 -‘

J—
=

m

S45



i i i “ i i
i i i i i i
; i i i “ i ;
............ _ _ S S [ i
i i i “ i i
i i i | i i
i i i | i i
| m | m | m
- Yokl =1 ER e R et
' ' ) i ) '
i i | | i i
i i | | i i
i i i | i i
| i TR N U
i i i m i .“
] 1 ) ] 1 '
| i i | i i
L B m | | i |
H i i H
i H i H
i H i H
i H i H
H ; IR ERp R St [0
i H i H
H H i H
H H i H
i H i H
| i i i
+ i _ {rommei T
i H i H
- ) m i |
- - - v -4 -4 - -
H H i H
H H i H
i H i H
i 5 i i
i ] ! : e
H H i H
] | H H i H i
_ i
H
B it RECEEE
i
. H
i
i
u - =
- o ; « o)
B I

Cholesta-7-en-3f,6a.,5a,9a-tetraol (12a).
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