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The Syntheses of Sodium 3f-hydroxy- Cholestane 3-
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Abstract The sodium cholesterol sulfate ( 3), a natural steroid from marine echinoderms, was
synthesized from Cholesterol by sulfation and transformation of sodium ion. Four analogues(3a,
3b, 3¢, 3d) of (3) were synthesized and characterized by IR, '"H and” C NMR. Their biological
activity was investigated and the results showed that the compound 3b and (3) displayed a
moderate cytotoxic activity against liver carcinoma cells ( 7404), human gastric carcinoma cells
(SGC7901) and cervical carcinoma cells( HELA).
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1381, 1249, 1063, 980, 860, 800; 'H NM R( DM SO,
500M Hz) ¢ 0. 653(3H, S, 18-H), 0. 841(3H, d, ]
= 2 4Hz, 26— 27-CHs), 0. 854 (3H,d, F 2 4Hz
26- 27-CH),0 898(3H, d, J= 6. 4Hz, 21-CHs),
0. 948(s,3H,19CH ), 2. 140(1H,t, F 12 OHz, C4
BH), 2 357(1H, dd, J= 1. 8 and 4. 7Hz, C4« H),
3.832(1H, m, C3w H), 5. 286 (1H, s, C6-H)
(3) "CNMR"! (3) "CNMR
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Table 1 '3C NMR data comparison of synthetic compound

(3) and natural compound ( 3)

c Synthesis Natural c Synth esis Natural
1 37.37 36. 8 15 24. 34 23.7
2 29. 28 28.7 16 28. 26 27.5
3 75.70 75. 1 17 56. 06 55.5
4 39.52 39.2 18 12. 16 11. 5
5 14121 140.7 19 19.53 18.9
6 121. 54 120. 8 20 35. 67 35.0
7 3193 3.3 21 19.04 18. 4
8 31. 86 31.2 22 36. 13 35.5
9 50. 04 49. 5 23 23. 67 23.0
10 36. 56 35.9 24 39. 41 38. 8
11 21. 06 20. 4 25 27. 86 27.2
12 39. 68 39.3 26 22. 87 22.2
13 42. 34 41.7 27 23. 15 22. 4
14 56. 62 56. 0
2 1 , -
- , 105mg
( 0. 27mmol) 3ml )
216mg( 1. 36mmol) - ,
(3) 115mg, 8Vo.
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2739, 1466, 1380, 1249, 1209, 1053, 996, 800,
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616,' HNM R (DM SO, 500M Hz) & 0. 655( 3H, s, 18-
CH), 0. 801(3H, d, J= 7. 0Hz, 26 or 27-CI:),
0.813(3H, t, = 9. 5Hz, 29-CHs), 0. 834(3H, d, ]
= 7. OHz, 26 or 27-CHs)., 0. 908 (3H, d, J=
6. 5Hz, 21-CHs), 0. 951(3H, s, 19-CHs), 2. 143
(1H, t, E 120, C7«H), 2 377(1H, dd, E 3.0
13. 5Hz, C48 H), 2.557 (1H, t. E 4 5Hz C4-
aH), 3.849(1H, m, C3«H),5. 284 (1H, bs, C6-
H); " C NMR(DMSO, 125M Hz) § 141. 20 (5-C),
121. 53(6-C), 75. 78(3-C). 56. 65( 14-C), 55. 96
(17-C), 50. 09(9-C), 45. 68 (24-C), 42 35( 13-
C), 39. 88 (12-C), 39. 55(4-C), 37. 38(1-C),
36.56(10-C), 35 97(20-C), 33. 88(22-C), 31. 93
(7-C), 31. 87(8-C), 29. 26(25-C), 29. 23(2-C),
28. 26(16-C), 26. 05(23-C), 24.33(15-C), 23. 13
(28-C), 21. 07( 11-C), 20. 16(19-C), 19. 51(26-C
or 27— C), 19.43(26-C or 27-C), 19.09(21-C),
12. 26(29-C), 12. 14( 18-C)
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1 7%. m. p 188 190C; IR( KBr)v /em™
2958, 2865, 1638, 1457, 1380, 1249, 1063, 980, 860,
800, 624; ' HNM R( DM SO, 500M Hz) & 0. 678( 3H,
s, 18-CHs), 0. 780(3H, d, J= 6 3Hz, 26 or 27-
CHs). 0.785(3H, t, J= 7. OHz, 29-CH), 0. 833
(3H, d, J= 6.3Hz, 26 or 27-CH:), 0. 956( 3H, s,
19-C15), 1. 004(3H, d. F 6 5Hz 21-CIB),2. 032
(1H,m, C7«H), 2 142(1H, t, E 12 0 Hz, C4-
BH), 2 374(1H. m, C4e H), 3. 842(1H, m, C3-
«H), 5 031(1H, dd, J= & 6 15. 1Hz C23-H),
5164(1H,dd, = 8. 6 15. 1Hz, C22-H), 5 287
(1H, d, E 4 5Hz, C6-H)
1L2.6 B-5 B 20K HERES 5 (30)89 &%
1 8%6. m. p 191~ 192C; IR(KBr)v /em :
2937, 2896, 1703, 1446, 1384, 1254, 1066, 984,
800;' H NM R( DM SO, 500M Hz)d 0. 542(3H, s, 18-
CHs), 0. 954(3H, s, 19-CH), 2 072(3H, s, 21-
CH), 2 51(1H,m, C4-H), 2. 573(1H, t, J= 9.0
H), 3.848 (1H, m, C3a« H), 5 297( 1H, bs, C6-
H); ° C NMR(DM SO, 125M Hz) & 208. 99( 20-C),
141. 77(5-C), 120. 72(6-C), 70. 46(3-C), 63. 07
(17-C), 56. 58 (14-C), 49. 99(9-C), 43. 74(13-C),
42, 67(12-C), 40. 45(4-C), 39. 52(10-C) , 38. 44(1-
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C),37. 41(7-C), 36. 58(21-C), 31. 88( 8C), 31. 73
(2-C), 31. 65(16-C), 24. 50( 15-C), 22 73( 11-C),
21. 09( 19-C), 19. 60( 18-C).
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12. 8Hz, C48 H), 2 39(' H,m, C4«H), 2.42(1H,
m, C168 H),3. 842 ('H, m, C3« H), 5. 331( 1H, bs,
C6-H); " C NMR(DM SO, 125M Hz) & 220. 17(17-
C), 141.39(5-C), 121. 15( 6-C), 75. 66(3-C) , 51. 33
(14-C), 50. 20(9-C), 47. 30( 13-C), 46. 14( 10C),
37. 32 (16-C), 36. 73(4-C), 35. 79(1-C), 31. 64( 7~
C).31. 45(8-C), 30. 72( 12-C), 29. 27(2-C), 21. 91
(15-C), 20. 40( 11-C), 19. 54( 19-C), 13. 67( 18-C)
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Table 2 Influence of sulfating agents to yield of
compound( 3)
Net ) (3)
Sulfating agents Source of Na (Y?’lfl(%/b()f) compound
Chlorosulfonic Cation exchange 68
acid—py ridine resin
Pyridinesulfur Cation exchange 87
trioxide resin
Triethybhminesulfur ~ Cation exchange 95
trioxide resin
* 105C s 3h Reaction temperature is 105 C s

reaction timeis 3h.

3

(3

Table 3  Influence of amount of sulfating agents to yiel d of
compound( 3)
P i Yield f(S) 1
roportion e . ield of compound
of substrate Sulfating ag ents (3)(% )
L1 Triethylamine-sulfur trioxid e 76
L2 Triethylamine-sulfur trioxid e 81
1.3 Triethylamine-sulfur trioxid e 94
L4 Triethylamine-sulfur trioxid e %
k3 Triethylaminesulfur trioxide 87
* 105C, 3h, -

. Reaction temperatureis 105 C, reaction time is 3h,

the substrat ratio is the amount of material of the substrat to that of the

Triethylamine-Tri oxide sulfur.
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Table 4
time to yield of compound (3)

Influence of reaction temperature and reaction

Reaction

el (3)
temperature(C ) Reaction time (h) Yield of compound(3) (% )

25 16 88
50 6 86
105 3 95
120 3 88

* TCL s s 1: 4. TCL tracking
reaction, the reaction was over when the raw materials disappeared,
the substrat ratiois I: 4

5 Na (3)
Table 5 Influence of different Na
yield of compound( 3)

exchange agents to

Net (3)
. Reaction Yield of compound
Nd" exchange agents time( h) (3)(% )
10 NaOH
10% NaOH solution 0.5 68
Na HCO3
Na HCOj3 saturated solution 0.5 60
Cations (Na) exchange resin 3 95
2.5 (3)
MTT (3)
. ( 0 )
3b N .
; (3)
, 3a 3d
6 (3) ’

Table 6 In Vitro Antitumor Activities of compound( 3) and

its analogues( 3a~ 3d)

Compound Concentration Inhibition rate of tumor cell(% )
(*g/ml) P388 7404 HELA SGC7901
(3) 50 55.62  29.47 31.27
3a 50 22.24  40.76 21.63
3b 50 73.43  81.49 72.09
100 55.92
3c 50 46. 96  42.62 41.43
3d 50 16. 65 9. 4 29.29
* ; P388
, 7404 , HELA s
SGC7901

The inhibiting activity test of the compounds to the tumor cells was
completed by Guangxi Colleg e of Traditional Chinese Medicing P388is
the leuk emia cells, 7404 is the liver cancer cells, HELA is the cervical

cancer celk, SGC7901 is human gastric cancer cels.
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