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Figure 2. Cultivation of C. blakesleeana ST-22 in a IO-1 -Jar fermentor. 

isolated a fungus Cunninghamella blakesleeana ST-22 whichcanhydroxylatelithocholicacid (3a- 

hydroxy-Spcholanic acid) (1) at the IS/3 posit&m and produce a new dihydroxy bile acid, & tkuing 

the fermentation of C, blekesleeana ST-22, we noticed that 2 was further metabolized to three more 

hydrophilic ccm~u_axls. 'Do learn more about the ability of C. blakesleeana ST-22 to transform bile 

acids, we isolated the metaiwlites, and these compounds were found to be new bile acids, 2 - 5, 

containing the unique ISp-hydroxyl grcup. In this paper, we describe the structure elucidaticn of 

the three compounds h,ll/3,15/3-trihydroxy-Sp-cholanic acid (z), 3a,l5/3,18-trihydroxy-S/3-cholanic 

acid (4) and 3a,lla,l5~-trihydroxy-5~-cbolanic acid (I), (Figure 1). 

RlesultsandB 

The micr&iological transformation was carried cut in submerged cultures of Cunninghamella blskes- 

leeana ST-22 containing 1 g lithocholic acid, 40 g dextrin, 12 g asparagine, 3 gKC1, 2 gKH2P04, 

0.5 g MgS04.7H20, 1 g yeast extract and 0.1 g each of CuS04.5H20, FeS04.7H20, Na2Mc04'2H20, MnS04* 

6H20, zns04.7H20 par 1 of the culture. A typical example using a IO-1 fermentor is shown in Figure 

2. Analyses with TLC8 and gas chromatography revealed that three metabolites, 2, *and?, were 

formed (Rf=0.68, 0.58, 0.49, 0.43, 0.32, CHC13-Acetone-Acetic acid,40:40:0.6; retention time in 

GG3.24, 5.83, 11.64, 10.57 and 9.68 min, for 1, 2, 2, iand 2, respectively). As shown in Figure 

2, 2 was the main prcduct fran 1 until 96-h of cultivation. After 96-h of cultivation, 2 decreased 

with concomitant increase of the three metabolites, especially 2 and 5 Frcm this phenomena, it 

seemed thatzrather thanlwas converted to?, Aand 5. To confirm this metabolic pathway, we 

isolated these metabolites from the culture broth of C. blakesleesne ST-22 with final yields of 15, 

4 and 9 %, respectively (2 and 5 as a free acid form, 4 as a methyl ester form). 

By molecular sear&q icn mass spedrometryg , 2, 4 and 2 were shown to have a molecular weight 

of 408 [3, (M+Li)+ m/z 415, (M+Htglycerol)+m/z 501 and (M+Li+glycerol)+m/z 507;4methylester, 

(M+H)’ m/z 423; 5 (MtNa)+ m/z 431, and (MtLi)+ m/z 4151, which suggested that these compounds were 

trihydroxy derivatives of Sp-cbolanic acid assuming that 2 (M.W.=392) was ccnverted to them. 'lbe IR 

spectral0 indicating the presence of aand C=OgrouRe as the main functicnalgroupsalso supported 

the above estimation. For further structural elucidation, we performed 13C-NMR (Table l), one- 

dimensicnal 'H-NMR ard twodimensional J-correlated 'H-NMR spectrcecopy (Figures 3 - 5). 

As shown in Table 1, 1 was found to contain 24 carbonds, of which 3 carbonds were present as 

methyl, 9 carbons as methylene, 9 carbons as methine and 3 carbons as quaternary carbons by the 

DlPI'metkd. Furthermore, threeof the methine carbons showed_- m (67.2, 69.2 and 71.3 

~pm), ardcne quatemarycarbcn showed_cpoH~ (174.5 ppm). Cxnparing with the 13C-NMR data 

of & it became apparent that a triplet signal of C-II (21 ppm) disappeared with the awance of 

a new doublet signal at 67.2 ppm. Therefore, in additicn to the 3a-h@roxy (71.3 ppn) and ISP- 

hydroxy qcups (69.2 m), 2 seemed to ccmtain one more hydroxy grc~p at C-11. In the 300 MHz 'H-NMR 

speckun (in CD3CD) following r escnanceswen?ckerved; 4.18 (III, td, J=5.8 and 0.8 Hz, @XI), 4.10 

(lH, td, J=4.1 and 2.5 Hz, GOHI, 3.55 (lH, m, 3p-H), 1.20 (3H, s, 19-CH3), 1.13 (3H, S, 18-CH3), 










