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Synthesis of 24-methylenecholestan-33,5a, 6 3-triol
ZHANG Qi, XU Chang-rong, ZHOU Xiang-dong ( Department of Medicinal Chemistry, College of Pharmacy, Third Military Medical

University, Chongqing 400038, China)

Abstract. Objective To synthesize 24-methylenecholestan-33,5a,63-triol, a compound same as a ma-

rine natural product,. Methods The target molecule was synthesized in 7 steps using hyodeoxycholic acid as

the starting material , 33-( tetrahydropyran-2-yloxy ) -cholest-5-ene-24-ketone as the key intermediate and isopro-

pylation in Grignard reagents as the key step. Results The target molecule was synthesized in a total yield of

53% and confirmed by mass spectrometry (MS) , proton magnetic resonance spectroscopy (' HNMR) , carbon

magnetic resonance spectroscopy, (CNMR) and infrared spectroscopy (IR). Conclusion

Our method to

synthesize 24-methylene-cholestan-33,5a,6B-triol is characterized by easily available and cheap starting mate-

rial, short synthetic route, high yield and atom-economic.

Key words: hyodeoxycholic acid; 24-methylenecholestan-33,5a ,63-triol ; isopropylation
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W, PR EE AT AR AR TR 2 R PR H (10 ~
40 pm) , 2B HIATIEES A AR(60 ~90 °C) o PUEKIHTE RS
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(proton magnetic resonance, PMR) Fl"* C-4% % 4 #% 1% ( carbon
magnetic resonance, CMR) Hj 3& [E Varian 2\ & 4= 7= ) Mercury
Plus-400 g LPRFE A 2 , DU H B£ 5% (tetramethyl-silane, TMS)
VEAAR AR ZRFBE , 24 AR5 (CDCL, ) A1, A0 7%
8 JH ppm KR o U 1 HE QPSOS0A #Y BTl 5 , £L A1t 1
BT 4T A3 9696 BE T FTIR-8700 52 , BLAL 41 (KBr) K Ao
HBEYGEE[ ]2 fH Perkin Elmer Model 341 2 ,Na Y6 D 8.\, =
589 nm,
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IZHAC-THBR RN AL &9 4
12,2 A3B-PUSME MR i TG 5 (94508 7650 ml

FAUE D MASERE T, Ha KRG TR, R R EIR, A T’
BHNA 1.066 g (2.747 mmol) A°-3B-F2KL4% L G 4, Fi7%
AU BE 30 ml AR, PGHEANA 0. 151 g (0. 549 mmol ) X FH
fisi 2 M E R 25 ( Pyridinium P-toluenesul-fonate, PPTS) F12. 60 ml
(27. 47 mmol) — & MtNg ( Dihydro-Pyran, DHP) ,ZER SR T,
FIRBEFES ho WUERR L & W HE,3 x40 ml LR OB R,
3 x 100 ml 7y FER PR Z 54,3 x 100 ml {1 FI AL VL 3, TCK B
PR T, VB I 25V TR AR IR B €6 [T 1K 1. 690 g, PRI AT
(Pet: EtOAc/49: 1) J5 5 @ {4 1. 296 ¢,
12,3 A-3B-1U SN I 46 AR §55-24-0 6 #& Ak e
100 ml ZFEeHi T, M ABEHEFH1 498 mg(20.736 mmol) E£J5 ,
e IR SR TR AR, B KA TR B BN,
R PG 7 ml iz U S kg AR SRR A
10 ~ 15 Ji§ S P BE0R, B N5 1 R S , Ak S Il o 5 P9 R R

e, #COOCH,

FE 60 ~70 CEIE 1 h, BEEREANN G . W EZR, N 12 ml
(82.944 mmol) = Z,Jtz, T 0 ~2 CyH/m 18 ml 7 2. 447 g(5. 184
mmol ) A -3B- PU SUH MR S S AR BEIR FR IR 5 % DU S0k g v i, 1
R B EIR BEFE 48 hy VKIE TN 1% ~ 2% ERBRVA L, Ai X
T2 4ho%, 2R S ER VR U, WUERR K K% F)5,3 x 100 ml
R TRHREL,3 x 100 ml (R FIRRIR 204 ,3 x 100 ml (A4S fLeH
PR, TOAKB R B T 8, U Ik 2 07 SR 4547 41 €0 [T 4 2. 955 ¢,
PRIBFEZHT (Pet: EtOAc/49: 1) J5 13 T A EHIR A4 1. 903 g,
1.2.4  A°3B FRELHH§-24-0 7 (94 0L 1E 25 ml Jii B
o IAE 0,102 g(0. 218 mmol ) 465 45 A° -3 B- DU 4 Wik i 48 ik
JIE {5 24 6 B Z WA 2 ml F1 1,50 ml ZBRZ 08, Inas i,
THEZ 55 C,ANA 6 mg(0.021 8 mmol) X HI AL A& ML BENS £5
PFE 5 h, R RN BORFRHE G . WURRR L LB, A 3 x20 ml
TR O TRARE,2 x 30 ml 16 FAR R 2040 ,2 x 30 ml {Fn&fbah
VR, TOKBRIR AT , D8 F B 0 70045 T 6 1 R AR 445 0. 090 g,
P ZHT (Pet: EtOAC/6: 1) [ 15 8 7 IR [E 4 0. 085 g,
1.2.5 3B,5a,6B-=3FHAHHE24-01 8 B9& AL 7825 ml i
U, I ASERET.0. 063 g(0. 158 mmol) A°-3p ¥4 5 fIH &5 -
24-fif] 7 2.5 ml & F 42 .0.056 g (0.221 mmol) [A] 53T 5 2
2 (mCPBA) , R B HE 1 h, #2201 B8 FORHE &, A
0.4 ml 5% WARFREAVA W , ik 30 min, UK T 58 A 0. 80 ml
PR, FA 0.25 ml B4R R A 0. 5 ml 7K e Al B9 ¥ 4, vk v ik
FEL h, ZIRZEEHRIG3 x 15 ml M A5 AL4N, 10 x 15 ml 10% Bk
FREAFS I ,2 x 15 ml 7K ,3 x 15 ml A FIERAL AN UE % , TCAK B R A1
T R FIEFER A AR 0.076 g, PRERHZHT (Pet: Ace-
tone/6: 1 ~5:1 ~1: 1) 53 IC 4R M4 0. 068 ¢,
1.2.6 24-WH LIS 638,50, 68- =B 1 (9AK 7650 ml
FHADHE T AR, B AT, B EEE, @A, A
0.319 g(0. 760 mmol ) Ph, P* CH,17, 0. 085 g (0.76 mmol)
t-BuOK 14 ml T2 i3 1 h 5, A 0.033 g (0.076 mmol )
3B,50,6P- =2 I H 5241 8 19T # M 5 ml,50 ~60 °C F ¥
4 h, 3 x30 ml 2R SPERFEEL,3 x 30 ml @ AISAALRE,3 x
30 ml {EANGEALE TR, JOKBREREN T8, WU B 25 R B
B 1.009 g, PofiAE 2T (Pet: EIOAc/5: 1 ~4: 1) J5 8T (a4t
R 0.026 g,
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2.1 A°3B-FAIIRER T ES 4
W3 94% ., H515,.142.8 ~143.7 °C; "HNMR (400 MHz,
CDCL,)3,,: 0.679(s, 3H, 18-H,), 0.925(d, 3H, ] =6.4 Hz,
21-H,), 1.005(s, 3H, 19-H,), 3.526(m, 1H, 3a-H), 3. 664
(s, 3H, COOCH,), 5.359(d, 1H, J=3.6 Hz ,6-H)
2.2 A°3B-m Ak AL R B P B S

I, WA N, 145.7 ~146.9 °C; "HNMR (400 MHz,
CDCL)3,,,,: 0.674(s, 3H, 18-H,), 0.924(d, 3H, J=6.4 Hz,
21-H,), 1.005(s, 3H, 19-H,), 3.498(m, 2H, 6'-H,, THP) ,
3.664(s, 3H, COOCH,), 3.925(dd, 1H, J, =7.2 Hz and J, =
5.6 Hz, 3a-H) , 4.715(m, 1H, 2’-H, THP), 5.346(1, 1H, J,
=7 Hz and J, =5.6 Hz, 6-H) ,
2.3 A’3B-w Avkvih AN 2487 6

W 76% o 15 5. 130.8 ~131.9 °C ;' HNMR (400 MHz,
CDCL,)3,,,: 0.677(s, 3H, 18-CH,), 0.938(s, 3H, 19-CH, ),
1.008(d, 3H, J =6.4 Hz, 21-CH, ), 1.030(d, 3H, J =6.4 Hz,
26-CH, or 27-CH, ), 3.496(m, 2H, 6'-H,, THP), 3.921(dd,
1H,J, =6 Hz, J, =5.4 Hz, 3a-H), 4. 654 (s, 1H, 2'-H,
THP), 4.710(m, 1H, 25-H,), 5.354(d, 1H, J =5.6 Hz, 6-H),
2.4 A°3B FAREE24-80 7

#97% o 515 127.5~129.4 C; [a]l = -39.21°(c,
0.505, CHCL,) ; EI-MS(m/z) ; 400(M*); IR(KBr J& ) em ™' :
3396.4,2868.0, 1706.9(C=0), 1641.3,1465.8, 1377.1,
1242.1, 1 107.1, 1 055.0, 1 024. 1, 987.5; "HNMR (400
MHz, CDCL,)3,,,:0.666(s, 3H,18-CH, ), 0.899(d, 3H, J =
6.4 Hz, 21-CH,), 0.998(s, 3H, 19-CH,), 1.076(d, 6H, 26-
CH, and 27-CH, ), 2. 607 (m, 1H, 25-H),3.511(m, 1H, 3a-
H), 5.341(m, 1H, 6-H); "CNMR (400 MHz, CDC1;)3,,,:
214.944 (24-C), 140. 995 (5-C), 121. 878 (6-C), 72. 028
(3-C), 56.990(14-C), 56.186(17-C), 50.379(9-C), 42.613
(4-C), 42.556(13-C), 41.047(12-C), 37.503(1-C), 37.472
(10-C), 36. 737 (20-C), 35. 620 (23-C), 32. 153 (25-C),
32.111(7-C), 31.913(8-C), 30.285(2-C), 30.114(22-C),
28.338(16-C), 24.482(15-C), 21.311(27-C), 19. 589 (26-
C), 18.728 (11-C), 18.568 (19-C), 18.503 (21-C), 12.090
(18-C)
2.5 3B,5a,6B-=F A2 & -24-7 8

W% 99% , A5 8 202 ~204 C; [a]y = — 1. 142° (¢,
0.525, MeOH) ; EI-MS (m/z): 434 (M*); TR (KBr JE &)
em™':3417.6,2937.4,2868.0, 1708.8(C=0), 1467.7,
1380.9, 1 041.5, 962. 4; "HNMR (400 MHz, DMSO) 3, :
0.606(s, 3H, 18-CH,), 0.845(d, 3H, J =6.0Hz, 21-CH,),
1.010(s, 3H, 19-CH,), 0.970(d, 6H, Hz, 26-CH, and 27-
CH,), 2.601 (m,1H, 25-H), 3.283 (brd, 1H, 6-H), 3.778
(m,1H, 3a-H); “CNMR (400 MHz, DMSO) § 214. 944

ppm *

(24-C), 74.931(3-C), 74.702(6-C), 66.334(5-C), 56.495
(14-C), 56.305(17-C) , 45.238(9-C) , 43.002(4-C), 41.437
(13-C), 39.580(12-C), 39.641(1-C), 38.479(10-C) , 37.170
(20-C), 35.556(23-C), 35.129(25-C) , 32.694(7-C), 31.707
(8-C), 30.709(2-C), 30.111(22-C), 28.358(16-C), 24.581
(15-C), 21. 441 (27-C), 19. 033 (26-C), 18. 816 (11-C),
18.755(19-C) , 16.956(21-C), 12.046(18-C)
2.6 24-BWHER S -3B,50,6B- =B 1

R T9% o W45, :235 ~237 °C (SCHk[ 415 45:237 ~239 C) ;
[a]® = -3.6°(c, 0.8, Pyridine) [ SCHk[4] [a]? = -4.5°
(¢, 0.2, Pyridine) ]; EI-MS(m/z) : 432(M ") ; IR(KBr JE 5)
em™';3408.0,3078.2,2950.9,2864.1, 1641.3,1461.9,
1433.0, 1340.4, 1301.9, 1 087.8, 1 039.6, 1 014. 5,
952.8, 866.0; 'HNMR(400 MHz, DMS0)3,,,: 0.619(s, 3H,
18-CH,), 0.988(d, 3H, J =6.4 Hz, 21-CH,), 1.015(s, 3H,
19-CH,), 1. 076 (dd, J, =J, =6. 8 Hz, 6H, 26-CH, and 27-
CH,), 3.283(br, 1H, 6-H), 3.750 (m, 1H, 3a-H), 4. 631
and 4.692(br, each 1H, 28-H,); "CNMR (400 MHz, DMSO)
8,m: 156.914 (24-C), 107.153(28-C), 74.931(3-C), 74.702
(6-C), 66.334(5-C), 6.514(14-C), 56.343(17-C), 45.238
(9-C), 43.002(4-C), 41.437 (13-C), 39.637(12-C), 38.482
(1-C), 35. 845 (10-C), 35. 133 (20-C), 34. 946 (23-C),
33.781(25-C), 32.691(7-C), 30.701(8-C), 31.211(2-C),
30.714(22-C), 28.460 (16-C), 24.587 (15-C), 22. 465 (27-
C), 22.324(26-C), 21.461(11-C), 19.230(19-C), 16.911
(21-C), 12.640(18-C) ,
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