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Chemical synthesis of methyl epoxycholanate analogues: novel ligands for liver X

receptors
ZHENG Hui, XU Chang-rong, ZHOU Xiang-dong (Depatment of Chemistty, Third Military Medical University, Chongqing 400038 China)

Abstracts: Objective To synthesize two compounds with epoxycholanate stmucture: methyl 3-hydoxy-3, 6-epoxycholanate and methyl 33-
hydroxy-3,  6B-epoxycholanate for getting new ligands of liver X receptors (LXRs). Methods The compounds were synthesized from hyodeoxy-
cholic acid in 3 and 4 steps and analyzed with spectroscopy. Results The compounds were synthesized in total yields of 76% and 43%, respec-
tivelys and confirmted with spectroscopy. Conclusion The compounds are synthesized with epoxycholanate structure stereocontrolledly and success-
fully, which founds a basis for new drug synthesis in the treament of cardiovascular diseases like athewsclemwsis etc.
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Fig1 The plan of synthesis

1.1 3,6 =P Rex Bt £ 8 128 F 85 569 5%

[ 10 4 5(
) 98%. mp:174.3 C~175.1 C, [ 15] mp: 165 C
~167 C,
1.2 [S—33— % A& Mokl FB5 6 49 A& &
250 . 14. 6 g (149 mmal) ,7.0ml
80 ml DMF, 105 C, 10 g(14 mmoD) 5 5h
500 ml 5% HC1 .
. , , (6+ 7
5.538g,  3.027 g 30 ml 2% KOH-MeOH
. 2 h, 300 ml 10%HCl .
. , 3.120 g 6
2. 853g. 96%. mp: 143.4 C~144.3 C;[ o] §-42.33° (G

1.99, CHCl;); EFMS (m/z): 388(M), 370 (M-H,0 ), 355(M-H,0-
My, 328 (M + 1-H0-MeCO); IR (KBr) cmﬂ: 3489 (OH), 1716
(COMe); THNM R (300 MHz CDCly) §)pn: 0. 69(3H, s 18 H3), 0.
82 (31, d J=6.36Hz 21-Hy), 1.02(3H, s 19-H3), 3.53 (1H,
m, 3-H), 3.68 (3H, s, COOCH;3), 5.36 (1H, d, J=3.35 Hz
6-H) (CpsH403): .G 77.27%; H 10.37%;
,C 77.37%; H 10.15%.
1.3 3P-#H-50, 60-3F & J2I2BR T ES 2 69 & A&

25 ml , 300 mg(0. 773 mmoD) 6 11 ml CHCl3
, —15C, 200 mg(80%, 0. 928 mmol) mCPBA,
, . 1.149 ¢ s 30 min. 50
ml EtOAc s 2X 30 ml NaH(0;.2X 25 ml
NaCl s Na2S04 s 528 mg,
(pet: FI0AY 4 1) 2 254 mg 81. 5%. mp:

143.4 ‘C~144.3 ‘C;[ o] -46'(C, 0.25 CHClL); MS-EI(n/ 2):
404 (M), 386 (M-H,0); IR (KBr) em '; 3344 (OH), 1739(

); 'THNMR (300MHz CDCl3) ppm: 0.61 (3H, s, 18Hz), 0.90
(3H, d, J=6.36Hz 2I-H3), 1.06 (3H, s 19-H3), 2.90 (1H
m, @-H), 3.66 (3H, s, -COCHy, 3.90 (IH, m 3e-H);

(CasH 904° 0. SH0) G, 72.63%; H 9. 96%;
C, 72.76%; H, 9.70%.
1.4 /N-33-T B etiBh TES T 49 A A%

500 ml 38. 96 g (397. 5 mmol) 18.7

ml , 214.5 ml DMF, 105 C, 26.809 g (37.5 mmol)

5 105 C~110C 5h , 5%HCl
250 ml , 120 ml 120 ml ,
24 h 5%HC 1 h,
, HCI ,
, 713.3 g 82%. mp: 152.2 C~153.1

Cila] B— 22. 15 (G 0. 781, CHCL); IR(KBr) em % 1732 (—
CO0); MS-EI (m/e): 430(M 1), 388(M T+ 1—CH3CO), 370 (M —
HOA®, 355(M -HOAcMe), 339(M T -HOAcMeD); 'HNMR (300
MHz CDCL) dppm: 0. 66(3H, s, 18H3), 0.91 (3H, d J=6.4Hz 21-
H), 0.97GH. s 19-H3), 2. 02(3H, s 3(0COCH3), 3. 65(3H, s
COOCH3), 4. 58C1H, m, 3aH), 5.36 (1H, & = 4. 22H4 6-H);
(CxHs003): , G 77.27%; H, 10.37%; G
77.37%, H, 10.15%.
1.5 PB-TBLAL-PB, G- A N2z BR T B5 8 49 A%

25 ml > 430 mg KMnOy
215 mg Fez(S04)3 °XH0 s 0. 022 ml H»O,
0.108 ml +BuOH, s 430 mg(1 mmol) 7
CH.CL 5 ml, 2 h TLC s . 10
ml s 15 min » 30 ml .
30 ml , 2X 30 ml , NasSOq4
, 414 mg. 203 mg ,
(Pet: EtOA¢/8: D 8 150 mg 73.9%. mp: 167.2

~167.4 C; [o] R+4C,0.05 CHCL); EFMS (n/z): 446 (M),
386 (M-HOAc); IR(KBr) cm-1: 1733 ); '"HNMR (300MHz
CDCly) &pm: 0.64 (3H, s 18H3), 0.90 (3H d, J=6.52Hz
21-H3), 1.00 (3H, s, 19-Hz), 2. 03 (3H, s -COCH3), 3.08
GH, m 6-H); 3.66 (3H, s 24-COOCH3), 4.771 (H, m 38-
H; (Cp7H405) : C, 72.61%; H, 9.48%;
G 72.45%; H. 9. 62%.
1.6 B-F K50, B-3F A =B P BE 3 49 6%

25 ml s 400 mg(0. 87 nmol) 9 Vml
CH3;0H , 3m , 265 mg K2003 (1. 920
mmol), 2 h TLC , 50 ml E-
t0Ac , 2X 30 ml ,,3X30 ml
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Nax04 , 458 mg; (Pet: E-
tOA¢ 2 D 3249 mg, 68.8%. mp: 141.5 C ~ 14
Cla?~1C 0.3 CHCl); EFMS(m/2): 404 (M), 386 (M-H,0);
IR (KBY em . 3344 (OH), 1706 (COOMe); 'HNMR (300MHz, CD-
Cl) dm: 0.6+ (3H, s 18-Hz), 0.90 (3H, d J= 6. 38Hz 2I-
H3), 0.99 GH. s, 19-H3), 3.06 (1H m, 6-H), 3.65(3H s —
COCH3), 3.72 (1H, m, 3e-H); (CxH0): ., G
74.22%; H, 9.97%; , Gy 73.98%; H, 9.79%.
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