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.4 survey o f  several commercial samples of litho- 
cholic acid (Table 1) by gas-liquid chromatography 

,, RRT = ,),36, 
'1 ~ e ~ t i r i g  point (L1t1c.ol-I-ected): A 'I'hotllas-Hoo\er apIx2ratus WIS 

indicated that they all had atl i tnput-i ty,  \,ith ati RRI. 
= 0.36, " a r ~ i n g  in amounts from 3 t o  6% of the litho- 
cholic acid peak. I l lC t  ll". 

used and wmplcs were done sirnultaneollsl!.. ~ c c o r d i n g  t o  the liter- 
ature (Ref. #2)  melting points are 18.5- 186°C (aqueous alcohol). 
1 x x o < :  (;qLicoii\ atetone oi- ctlier- petroleum et1ier). I XXY: (aqiicou\ 

" Saiiiplv gi\en b\ Sat ional  (:ancci- Inst i t~t te  t o  l h .  Ernest 
Buetiing. Johnc Hopkitis University School i ) f  I-lvgiene and  I'uhlic 

Using the lithocholic acid obtained from Sigma 
Chemical Co. ( N o .  L-6250), Lve have devised a simple 

that is 99.8% pure by gas-liquid chromatography. 
T h e  principle is that one should use combinations 

of solvents in \vhich the impurities are successively 
more soluble and less soluble than the compound. 
Lithocholic acid and its methyl ester derivative cr)-stal- 
lize so easily from methanol-lvater that one can be 
deceived into thinking that the impurities are no 
longer present. Actually, because the impurity ( R R T  
= 0.36) is less soluble than lithocholic acid, i t  tends 
t o  co-crystallize with it. Instead of using combinations 
of solvents, it is also possible to use a single solvent 
and depend on the difference in solubility of the com- 
pound and the impurity at different temperatures. 

After converting the lithocholic acid t o  the methyl 
es tc r and c 1- y s t all izin g from i n  et h a t i  ol - ~ v a  te r . it  !vas 

He;llt,i, 
recrystallizatioii method that provides lithocholic acid rl \ \  tle\c i-ibed in manusci-ipt . 

recrystallized once from heptane-ethyl acetate. It was 
then acetylated and the acetate crystallized twice 
from boiling absolute ethanol. Following hydrolysis 
t o  the free acid with .3%' methanolic KOH, i t  \vas 
crystallized initially from methanol-water and re- 
crystallized from boiling ethyl acetate. The  final 
product crystallized very readily as small clusters 
of needles and contained 0.24% of impurity ( R R T  
= 0.36). Additional crystallizations from ethyl acetate 
can further reduce the impurity. On  three occasions, 
1 g of lithocholic acid yielded 61 %, 64%, and 62% as 
a crystalline compound containing 0.24% of impurity 
or less. 

Direct probe mass spectrographic analysis of' the 
lithocholic acid from Sigma Chemical Co. before and 
after- crystallization using negative chemical ionizi- Abbrcvi;ttion: R R T ,  1-elativc retention tiriic. 
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tion (1) indicates that the impurity has a molecular 
weight of 132.m 
we thank M ~ .  john Lloyd at the M~~~ spectrographic 
Facility of The Rockefeller University for his analytical 

the National Institutes of Health. 
Manuscript recezucd I Aprzl I980 and zn revzred form 9 June 1980. 
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