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AbsWck Methodology for & prepamtion o 7sl2adih w-3$- W and 7aS2a- 
uf dUt@o+y-3a-&h~ho&-.S$shohzn& ac’ (3) Ir descr&d Nuc&ophilic dirplacement 

of the 3-mesylate of uqmtected chalk acid wi& eth 
the 3a-komer WYLP synthes&z.d via the 7,12&acety I’ 

kne gl&col led do the J$&mer wherem 
pmtectd 34&l ether of met%yl chokkte. 

Only tire 3aGomer 3 is recognized by the &al bile a& traqmrt system witlr ajin& 
wmparable to chollk acti 

Bile acids play an important physiological role in all mammals. After food ingestion bile acids, the 

major component in gall bladder bile, lue secreted into the small intestine and fulfill various Mans during 

digestion and res8ption of fat and chole8teml. Passive diffusion and active traaspat processes takecareof 

nearly total reabsoxption during intestbml passage.’ 

Wewereinterestedintheaffinityofmodifiedbileacids2and3tothespecificileal~~~ 

system for bile acids and the stru&nl featmes requited for molecular recognition. 

Lack of convenient methodology in bile acid chemistry for the synthesis of steteoisomers 2 and 3 

pfomptedustoxepoitourxecentresults. 

1 chdic acid 2 R’-oCH&~OH.+=H 

3 R’ - H, R2 = 0CH2CHflH 

Nucleophilic displacemen tdmesylateI(8chemel)was~to~wIth~~~of 

configuratiodandseemedtobethemosta~ve~~l~~scplepreparationsof2.cholicacid1was 

treated with 1.2 equiv. methanewrlf onylcblaide in~atOY!for3Ominandatroomtempemtmefor 

2 h to give mesylate 4 quantitatively after chromatography (silica gel, cyclohexane/ethyl acetate/acetic acid = 

551). Nucleophilic displacement of 4 was affected with excess ethylene glycol in pyridine (51) at 100°C for 

2 h. After exhnctive workup the crude mixtme containing 6a, 6b and 7 as the major side pn~Iuc&~ was 
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eskrified with methanoVHC1 for simpler purification, CompouxuP 5 was isolated over two steps after 

chromatography Wica gel, ethyl acetate/methanol = lOA) in 3540% yield. ‘Ike 3-a isomer 3 could not be 

detectedz and was synthesized as desxibed below. Hydrolysis of 5 with 1.4 equiv. aqueous 1 N sodium 

hytide in methanol at room &quatmefaghgavecompound42in97%yield. 

Alcoholysis of chok?Wyl tohWlW&onaW with diola pcocef& with higher yield6 and has been 

described earlk5 This might be due to active participatkm of the 5,6double bond of the homoallylic system 

of 5-choksten-3-yl derivatives in the zwction pthway. 

H3=W 
pyridine 

l- 

COOH 

1. HO-OH 
w&tine 

b 
2. CH@H, HCI 

Scheme 1. 

68 Aolefin 

6b a3-olefin 

7 

For the synthesis of 3 direct monoalkylation of cholic acid or methyl cholate could not be nxlized under 

various conditions in reasonable yield The&x~ diaceta& 8 (scheme 2) served as the startiq materiaL 8 

was reflued for 8 h in DMF in the presence of 3.0 equiv. N,N-diiilethylamine under portiomvise 

addition of excess ally1 bromide. 9 was obtained in 81% yield after chromatography (silica gel, 
cyclohexane/ethyl acetate = 3:l). Cleavage of the double bond to akkhyde 10 went smoothly with cat_ 

osmium tetmxide and 2 equiv. sodium periodate in water/ethyl ether = 1:l at room temperature for 8 h, 81% 
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yield after chromatography biIica gel, cyclohexane/ethyl acetate = 3:l). Sodium bcmhydride mduction of 

akiehyde 10 in THF/methanol = 4:l at OT and subsequent stirring at xefIux of the crude reductb product 

with 3.0 equiv. sodium me&oxide in dry methanol for 3 h gave compound’ 11 in 84% yield over two steps 

aftex chmmatography @iIica gel, ethyl acetate). Compund’ 3 was obtakd aftes hydrolysis of 11 with 1.4 

equiv.1Naqueuusxniiumhydnxideinme&u1olatroomtempemturefix8hin91%yIeld 

8 9 

10 11 

Scheme 2. 

The synthetic methodology described above for 2 and 3 can be used generally to prepan? a variety of 

newmcdifiedbiIeacid~.~ 

bemction of 2 and 3 with the specific iIeaI bile acid traqcst system was studied by inhibition of 

Na+dependent P~ltatiolate uptake into ileal brush border membrane vesicles (rabbit).9 only the 

3a-isomer3is~reoognizedbythetransportsystemwithI~=9~andIC5o=19~com~tocholic 

acid (IC 25=9~,IC5o=17~~.The3~~m~2showedonlyveryweakaffinity(I~=42~andcould 

not inhibit Na+-depe&nt taurcchoIate uptake. 
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~ha$e&tican$yticaldata: 

$h 
ous sohd, mp 190-192°C; ‘H-NMR 270 MHz (DMSG_dd 6 0.60 (s, 3H). 0.82 (s. 3H), 

0.90-2. 5 (m, 24HI, 0.93 (d, J=rl.OHz, 3H). 3.31 (m. 2H), 3.48 (m, 3H), 3.62 (m, 1HI. 3.78 (m, lH), 4.00 
(d. J=2.7Hz. lH), 4.08 (d, J2.7Hz. lH), 4.45 (t, 1H). 11.90 (s, 1H); 

3 am hous solid, m 183-185°C; ‘H-NMR 270 MHz (DMsO-d& 6 0.60 (s, 3H), 0.83 (s. 3H). 
0.90-2. 0 (m, 24H). 0. 2 (d, J=rl.OHz, 3H), 3.05 (m, U-II, 3.3-3.5 b, 4H), 3.62 (m, 1H). 3.79 (m. 1H). “p B 
4.01 (d. J=2.7Hz, lH), 4.10 (d, J=2.7Hz, lH), 4.50 (m, 1H). 11.91 (s, 1H); 

5 amorphous solid, m 159-16O*C; *H-NMR 270 MHz (CDC13 8 0.70 (s, 3H), 0.92 (s, 3H), 0.99 (d. 
J=rl.OHz 3H) 1 IO-285 (m, 27H). 3.48 0. J=3.2Hz, lH), 3.59 (m, lH), 3.66 (s, 3H). 3.70 (m, 2H), 3.86 
(m, lH),‘3.98’& 1Hj; 

!I!I,?$# 
hous solid mp 104-106°C ‘H-NMR 270 MHz @DC!13 6 0.69 (s, 3H) 0.90 (s. 3H), 0.95-2.45 

100 (d &4 OHz, 3H), 3:16 (m, H-0.3.59 (t, J=3.OHz. 2H). 3.68 (s, >H), 3.69 (m, 2H). 3.86 
(m. lH), 3.68 (m, iHk’ 
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