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PREPARATION OF RADIOLABELLED 3a-HYDROXY-7-KETO-5B-CHOLANIC ACID AND ITS 

GLYCINE AND TAURINE CONJUGATES 
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55901 and University of Pittsburgh School of Medicine, 

SUMMARY 

3a-Hydroxy-7- keto-58-cholanic acid has been prepared from 
3 cholic acid by a route which allowed introduction of H into 

positions 11 and 12 of the steroid C ring. Labelling with 14C 

was done by halodecarboxylation ahd resynthesis of the carboxyl 

function with 14C cyanide. 

14C-labelled compounds with glycine and taurine were prepared. 

14C-labelled compounds were prepared by degradation of the 

carboxyl-containing side chain to the norchloride, which was 

used to prepare the homologous 14C-containing nitrile. 

3 The conjugates of both H- and 

J Wdrolysis afforded the acid in good yield. 

into the C ring o f  the steroid nucleus by dehydration of 

3~,,12a-dihydroxy-7-keto-58-cholanlc acid to the 

was catalytically tritiated. 

presented to characterize the new compounds and TLC methods for 

purification are reported. 

H was introduced 

'-a1 kene which 

Physical and spectral data are 

KEY WORDS : bi 1 e acid, radiosynthes i s , 3a-hydroxy-7- keto-58-chol ani c acid , 
Tritium, 14C labelling. 

INTRODUCTION 

3a,7a-dihydroxy-5B-cholanic acid (chenodeoxycholic acid, 1) is one of 
two primary bile acids in man (1). An epimer of chenodeoxycholic acid, 3a,7B- 

dihydroxy-5g-cholanic acid (ursodeoxycholic acid, L), has also been shown to 
occur in man (2) and is apparently metabolically derived from chenodeoxycholic 
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acid (3,4,5). 

deoxycholic a c i d  has been shown (both i n  v i t r o  and i n  v i v o )  t o  increase the  

s o l u b i l i t y  o f  cho les te ro l  i n  b i l e .  This e f f e c t  can be e x p l o i t e d  t o  d i sso l ve  

cho:esterol ga’l lstones (6), and cu r ren t l y ,  1. i s  under s tudy i n  an extens ive 

nat ional  therapeut ic  t r i a l .  Ursodeoxychol i c  a c i d  i s  repo r ted  t o  have s i m i l a r  

e f f e c t s  a t  lower dose l e v e l s  (7,8,9). 

deoxycholic a c i d  may have a decreased inc idence o f  s ide  e f f e c t s  when compared t o  

- 1 (7,8,9). 

Both 1. and 2 are  o f  cons iderable the rapeu t i c  i n t e r e s t .  Cheno- 

I t  has a l s o  been repo r ted  t h a t  urso- 

I f  the re  i s  i n te rconvers ion  i n  v i v o  between 1 and 2, a probable in termediate 

i s  3a-hydroxy-7-keto-5~-cholanic a c i d  (cav ichol  i c  acid, 2). 
could be der ived i n  v i v o  by o x i d a t i o n  o f  e i t h e r  1 o r  2, has been repo r ted  t o  be 

a t r a c e  cons t i t uen t  o f  b i l e  i n  man (10) and i s  a pr imary b i l e  a c i d  o f  t h e  guinea 

p ig  (Cavia cobaya) (11). 

This  compound, which 

As p a r t  o f  our  program t o  study the  metabol ic  pathways between 1. and 2, 
r a d i o l a b e l l e d  ?was needed. S ince ?may reach the l i v e r  i n  f r e e  as w e l l  as 

conjugated form ( l i k e  o the r  b i l e  acids), i t  was des i rab le  t o  prepare both the  

f ree  a c i d  and t h e  g l yc ine  and t a u r i n e  conjugates. 

and nonconjugated 3 simultaneously i n  the same sub jec t  as t h e  experimental 

design required, both I 4 C  and 3H l a b e l l e d  2 were needed. 

I n  order  t o  s tudy conjugated 

RESULTS 

Carboxyl 14C-label l e d  3 was synthesized from nonradioact ive 3, which was 

prepared by N-bromosuccinimide o x i d a t i o n  accord ing t o  t h e  method o f  F iese r  (13). 

The r o u t e  i s  shown i n  F igure 1. 

fo rmy la t i on  (14) and t h a t  in termediate reacted w i t h  l i t h i u m  c h l o r i d e  and lead  

te t ra-acetate t o  prepare the  24-nor-23-chloro d e r i v a t i v e .  The carboxyl group 

was re in t roduced using r a d i o a c t i v e  cyanide and subsequent base h y d r o l y s i s  (15). 

Conjugates were prepared according t o  publ ished methods us ing t h e  p u r i f i e d  

rad ioac t i ve  b i l e  ac id  (16). 

The remaining hydroxyl group was p ro tec ted  by 

The s y n t h e t i c  routes used t o  prepare t r i t i a t e d  2 are shown i n  F igure 2. The 

a v a i l a b i l i t y  o f  a commercial sample o f  ~cY., 7~~. -d ihydroxy-b~~-5@-cho len ic  a c i d  (12) 



3 a-Hydroxy-7-Keto-5 ~-ChaZanic Acid 423 

I: 7aoH 
f: 7m 

3 6 - - 

Figure 1: Preparation of 14C-labeled cavlchollc acld 
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allowed the synthes is  o f  t he  t a r g e t  compound f o r  r e d u c t i v e  t r i t i a t i o n ,  11, by 

i ~ o  routes which converged on a comnon intermediate. 

intermediate was successful by both routes shown and o v e r a l l  y i e l d s  were 

acceptable i n  both cases. The f i n a l  in termediate was success fu l l y  t r i t i a t e d  by 

reduct ion w i t h  t r i t i u m  gas and Adam's c a t a l y s t  i n  dioxane. 

reacted w i t h  tau r ine  and g l y c i n e  t o  prepare the unsaturated ta'urine and t h e  

g l yc ine  conjugates r e s p e c t i v e l y  which were a l s o  t r i t i a t e d  under the  same 

condit ions. 

Preparat ion o f  t h i s  

Compound 12 was a l so  

The products were checked f o r  p u r i t y  by t h i n  l a y e r  chromatography ( t l c )  i n  
3 several so l ven t  systems (17).  

by p repara t i ve  t h i n  l a y e r  chromatography. 

contaminants o f  t he  t r i t i a t e d  m a t e r i a l  was the corresponding dihydroxy compound. 

Hydro lys is  o f  t he  products o f  t r i t i a t i o n  o f  unsaturated g l y c i n e  o r  t a u r i n e  

conjugates revealed t h a t  the carboxyl moiety  had a l s o  been reduced t o  some ex ten t  

during t r i t i a t i o n .  Accordingly, t h e  g l y c i n e  and t a u r i n e  conjugates con ta in ing  

t r i t i u m  were resynthes ized us ing p u r i f i e d  m a t e r i a l  which was n o t  contaminated by 

- 1 o r  2. 

Both 14C-labelled and H b i l e  ac ids were p u r i f i e d  

We observed t h a t  one o f  t he  

Physical constants, spec t ra l  data, and the r e s u l t s  o f  combustion ana lys i s  f o r  

the new compounds repor ted are presented i n  the Experimental Section. 
(See t a b l e  1). 

DISCUSS I O N  

Preparat ion o f  the 14C-label led b i l e  a c i d  fo l l owed  known methods f o r  t he  

preparat ion o f  other i s o t o p i c a l l y  l abe l  l e d  b i l e  acids. Although t h e  in termediates 

are p rev ious l y  unreported, no unusual compl icat ions were encountered. No 

e f f o r t  was made t o  ob ta in  h igh s p e c i f i c  a c t i v i t y  s ince t h e  compounds were 

needed f o r  t r a c e r  purposes only. 

B i l e  ac ids have been t r i t i a t e d  by enol exchange (18), meta l  hyd r ide  (19) 

reduction, and by c a t a l y t i c  reduc t i on  o f  an unsaturated cen te r  in t roduced i n t o  

the b i l e  a c i d  (20). The t h i r d  method, which r e q u i r e s  t h e  s a c r i f i c e  o f  a t h i r d  

b d r o x y l  group t o  prepare an unsaturated center  ( u s u a l l y  i n  the  C r i n g  o f  t he  

s te ro id ) ,  has been the favored approach. I t  i s  f e l t  t h a t  t h i s  l o c a t i o n  lessens 
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the chance o f  metabol ic  degradation and loss  o f  the r a d i o l a b e l  because t h i s  

l a b e l l i n g  s i t e  i s  remote from more m e t a b o l i c a l l y  a c t i v e  p a r t s  o f  the b i l e  a c i d  

(21). The method used here t o  in t roduce unsaturat ion i n  the C r i n g  i s  t h a t  f i r s t  

used by Nakada i n  t h e  synthes is  o f  chenodeoxycholic a c i d  from c h o l i c  a c i d  

(22, 23). A s i m i l a r  method has been app l i ed  t o  the preparat ion o f  l i t h o c h o l i c  

ac id  from deoxychol i c  a c i d  (22,24). 

The a v a i l a b i l i t y  o f  a comnercial sample o f  3u,7a-dihydroxy-~~~-5B-cholenic 

acid al lowed the synthes is  o f  the t a r g e t  compound f o r  t r i t i a t i o n  by routes, both 

o f  which were successful. The reduc t i on  o f  t he  unsaturated center  i n  t h e  C r i n g  

was c a r r i e d  ou t  according t o  known methods which were n o t  mod i f i ed  f o r  t he  

present synthesis. 

ketone f u n c t i o n  could have been a n t i c i p a t e d  and a1 t e r n a t i v e  reduc t i on  methods 

should be i nves t i ga ted  f o r  f u t u r e  syntheses. 

I n  r e t r o s p e c t  i t  seems probable t h a t  some reduc t i on  o f  t he  

I t  should be emphasized t h a t  the p u r i t y  o f  these compounds cannot be adequately 

determined w i t h  a s i n g l e  t l c  system. 

f r e e  a c i d  and i t s  methyl e s t e r  i n  d i f f e r e n t  systems t o  be c e r t a i n  t h a t  the 

compound was f r e e  o f  7-hydroxyl contaminants. I n  add i t i on ,  the g l y c i n e  o r  

t au r ine  conjugates must be hydrolyzed and the  b i l e  a c i d  component chromatographed 

alone i n  a d d i t i o n  t o  chromatography o f  t he  conjugate. Without such steps, the 

p r o b a b i l i t y  o f  de tec t i ng  contaminants was low. 

It was necessary t o  chromatograph the  

EXPERIMENTAL 

General: 

and were cons is ten t  w i t h  the assigned st ructures.  

Hormel I n s t i t u t e  on a Varian CFT-20 spectrometer operat ing i n  the pulsed Four ie r  
1 transform mode a t  79.54 MHz ( H); TMS was used as i n t e r n a l  standard. General ly, 

CDC13 was used as solvent. 

structures. Me l t i ng  po in ts  were done w i t h  a Mel-temp apparatus and a re  corrected. 

Elemental analyses were performed by A t l a n t i c  Micro labs (At lanta,  GA) and where 

i nd i ca ted  by element were w i t h i n  2 0.4% o f  the c a l c u l a t e d  values f o r  t he  formula 

shown. 

I R  spect ra were obtained us ing KBr  mu l l s  on a PE-337 g r a t i n g  inst rument  

NMR spectra were r u n  a t  t he  

NMR spect ra were cons is ten t  w i t h  the  assigned 
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Synthesis w i t h  14C. 

3a-Hydroxy-7-keto-5~-cholanic a c i d  (3) .  
ox ida t i on  o f  1 w i t h  buf fered potassium chromate o r  w i t h  N-bromosuccinimide, as 

described by F ieser  (13). mp 201-3' ( L i t .  203-4'). 

3a-Formy1oxy-7-keto-5~-cholanic a c i d  (A) .  
i n  4 mL o f  88% formic acid. 

s o l u t i o n  s t i r r e d  and heated t o  55' f o r  21 hours. 

room temperature and 1 mL o f  a c e t i c  anhydride was added. 

heated t o  55' and he ld  a t  t h a t  temperature f o r  10 minutes. 

and heat ing was repeated; some gas e v o l u t i o n  was noted a f t e r  the second a d d i t i o n  

of a c e t i c  anhydride. 

water, and t h e  s o l i d  c o l l e c t e d  and r e c r y s t a l l i z e d  from ethanol and water by 

d i sso l v ing  i n  10 mL o f  ethanol and d i l u t i n g  t o  the  c loud  p o i n t  w i t h  water 

(about 15 mL). Y i e l d  450 mg (84%), mp 179-181'. Anal: (C25H3805) C, H 

24-Nor-23-chloro-3a-formyloxy-7-keto-5~-cholane (5). 4 (13.5 g, 0.032 mole) was 

dissolved i n  300 mL o f  d r y  benzene i n  a 3-necked r e a c t i o n  f l a s k  equipped w i t h  a 

mechanical s t i r r e r ,  r e f l u x  condenser, and p r o v i s i o n  f o r  d r y  n i t rogen  atmosphere. 

Thirty mL o f  benzene was removed by d i s t i l l a t i o n  i n t o  a Dean-Stark t r a p  under a 

n i t rogen atmosphere t o  assure dryness. 

h i c h  had been d r i e d  over P205 i n  vacuo was added c a r e f u l l y  t o  avoid i n t r o d u c t i o n  

o f  atmospheric water vapor o r  oxygen, fo l l owed  by 1.3 g (0.032 mole) o f  d r i e d  

l i t h i u m  chlor ide.  The r e a c t i o n  was s t i r r e d  and r e f l u x e d  overnight. A f t e r  

cool ing the r e a c t i o n  was poured i n t o  2N hydroch lo r i c  a c i d  (500 mL). 

some c h l o r i n e  may be evolved. A f t e r  washing w i t h  two 200 mL p o r t i o n s  o f  2N 

hydrochlor ic  acid, 5% sodium carbonate, and br ine,  t he  benzene s o l u t i o n  was 

d r ied  (MgS04) and t h e  so lvent  was removed on the  r o t a r y  evaporator. 

s o l i d  was obtained which was r e c r y s t a l l i z e d  from methanol and then from 

This compound was prepared by the  

500 mg o f  3 (0.0013 mole) was d isso lved 

One drop o f  70% p e r c h l o r i c  a c i d  was added and the 

The s o l u t i o n  was cooled t o  

The r e a c t i o n  was again 

The cool ing,  addi t ion,  

The s o l u t i o n  was again cooled, poured i n t o  200 mL o f  c o l d  

Lead t e t r a c e t a t e  (14.5 g, 0.038 mole) 

Caution: 

A ye l l ow  
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isopropanol t o  prov ide 5 g (38%) o f  f a i n t l y  y e l l o w  needles, mp 181-3'. 

Anal: (C25H3805) C, H,C1 

3cr-Fornwloxy-7-keto-5b-cholanonitrile (a). The r e a c t i o n  was performed i n  a 

screw-cap t e s t  tube w i t h  a Te f lon  l i n e r .  5 (408 mg, 0.001 mole) was d i sso l ved  

i n  10 mL o f  d r y  DMSO and 490 mg (0.01 mole) o f  sodium cyanide was added. 

reac t i on  was heated a t  125' f o r  2 hours, cooled, d i l u t e d  w i t h  25 mL o f  water 

and ex t rac ted  w i t h  th ree  20 mL por t i ons  of ether. A f t e r  d r y i n g  (MgS04) and 

treatment w i t h  N o r i t ,  t he  ether  s o l u t i o n  was evaporated, and the  s o l i d  obtained 

was r e c r y s t a l l i z e d  from methanol. 

Anal: (C25H37N03) C, H IR: CN, 2260 cm-'. 

3a-Hydroxy-7-keto-5~-cholanic a c i d  f rom 5. The n i t r i l e  5 (100 mg, 0.25 m mol) 

ws d isso lved  i n  0.5 mL o f  DMSO and 1 mL o f  2N NaOH was added. The r e a c t i o n  

was heated t o  90' f o r  1 hour, cooled, and t h e  product ex t rac ted  and i s o l a t e d  as 

described below. A f t e r  r e c r y s t a l l i z a t i o n ,  t he  product was shown t o  be i d e n t i c a l  

to 2 by IR, mixed mp, and t l c .  

24- C-3a-hydroxy-7-keto-5~-cholanic a c i d  (3). The r o u t e  described above was 

The 

Yie ld :  200 mg (50%) co l .  nd., mp 175-8'. 

14 

followed. 5 (43 mg, 0.105 mmol) was d i sso l ved  i n  0.5 mL o f  DMSO con ta in ing  5.8 

mg (0.12 m o l ,  1 m C i )  o f  14C-NaCN. The s o l u t i o n  was s t i r r e d  and heated t o  130' 

f o r  2 hours, cooled, and 1 mL o f  2N NaOH was added. The temperature was r a i s e d  

to 90' f o r  1 hour t o  hydrolyze the  n i t r i l e  and formate. 

a c i d i f i e d  w i t h  6N HC1, and t h e  product was ex t rac ted  w i t h  7 x 5 mL o f  e t h y l  

acetate. The product was chromatographed on two 20 x 20 cm s i l i c a  ge l  H p l a t e s  

using e t h y l  acetate/ iso-octane/acetic a c i d  (25:5:0.2) solvent. 

( r f  = .4) was v i s u a l i z e d  w i t h  i o d i n e  and t h e  s i l i c a  gel-product band was scraped 

from t h e  p la te.  Soxhlet  e x t r a c t i o n  o f  t h e  s i l i c a  w i t h  methanol f o r  24 hours was 

used t o  i s o l a t e  the  l a b e l l e d  acid. 

compound was shown t o  be homogenous by radiochromatography as the  f r e e  a c i d  i n  

Ute system above and as the methyl e s t e r  i n  benzene/acetone (70:30). 

The r e a c t i o n  was cooled, 

The product  

The radiochemical y i e l d  was 525 V C i .  The 
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3 Synthesis with H. 

Methyl 3-carbethoxy-7a,lZa-di hydroxy-5~-cholanate @) was prepared from 

cholic acid (7) as described by Fieser (13). mp 178-9' (Lit. 176-7'). 

&thy1 3a-carbethoxy-7-keto-12a-hydroxy-5~-cholanate @] was also prepared by 

previously reported methods (25). mp 18425' (Lit. 181-2') - from NBS oxidation, 

or 154-5' (Lit. 154-5') from chromate oxidation. 

Methyl 3a-carbethoxy-7-keto-~~ -5pcholanate (10) 

Route A: 
in a 500 mL Erlenmeyer flask. The reaction was cooled in ice and 100 mL 

phosphorus oxychloride was added carefully. The reaction was stoppered and 

sealed with Parafilm to exclude atmospheric moisture and allowed to stand at 

morn temperature for 2 weeks. At the end of that time, the reaction was poured 

into a large excess of ice with vigorous stirring. 

filtered. Thin-layer chromatography (silica gel H, benzene/ether 9:l) showed 
three major components at (Rf = 0.9, 0.5, and 0.3). 

chromatographed on a column containing 560 g of silica gel (60-200 mesh) 

using benzene/ether (9:l) eluent. The second peak eluting from the column was 

shown to be the desired product by IR and NMR spectrometry and by comparison with 

the product obtained from the alternate route (B). 
colorless needles which recrystal 1 ized from methanol or ethanol; mp 132-3' after 

three recrystallizations. Anal: (C28H4206) C, H. NMR: CH3 3.656, HC=CH 6.156, 

5.316 

From 2. 2(40 g, 0.081 mole) was dissolved in 250 mL of dry pyridine 

The precipitated solid was 

The crude product was 

Yield: 15.4 g (40%) of 

Route B: 
mle, from Weddel Pharmaceuticals mp 203-4', Lit 204-6') was treated with an 

From 3a,7a-dihydroxy-~~~-5~-cholenic acid (12). 12 (2 g, 0,005 

excess o f  diazomethane in methanol/ether solution. Excess diazomethane was 

destroyed with acetic acid, and the oil remaining after solvent removal was 

dissolved in 10 mL of dry pyridine, cooled in ice, and 5 mL of ethyl chloroformate 

ms added dropwise. 

ms warmed briefly in hot water to effect solution and then allowed to stand at 

mom temperature overnight. 

Five minutes after completion of the addition, the reaction 
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The crude cathylate (2.2 g ,  95%) was collected by f i l t r a t i o n .  Attempts to  

recrystall ize i t  were unsuccessful and the material was accordingly oxidized 

without additional purification by dissolving in 25 mL of ace t ic  acid containing 

5 g of sodium acetate tr ihydrate and adding dropwise a solution of 1.5 g of 

potassium chromate (0.008 mole) in 5 mL of water. 

s t i r red  overnight a t  room temperature, then diluted with 300 mL of water. 

The precipitate was collected and dried. The material was recrystall ized from 

40 mL of methanol to give 1.9 g (96%) of hard prisms, mp 128-31'. 

This  increased to  132-3' a f t e r  several further recrystall izations.  

w i t h  the product from Route A was not depressed. Anal: 

3~i-Hydroxy-7-keto-A~~-5B-cholanic acid (11). 
dissolved i n  25 mL of methanol i n  a 250 mL flask. Twelve mL of 0.5 N sodium 

hydroxide and 100 mL o f  water was added, and the t u r b i d  suspension refluxed 4 

b u r s  t o  give a c lear  solution. The reaction was cooled, solvent removed to 

reduce the volume by one-half, and the reaction was acidified w i t h  2 N 

hydrochloric acid. The solid was collected,  washed w i t h  water, and recrystall ized 

from methanol/water by dissolving i n  methanol and adding water t o  the cloud 

p o i n t .  

TLC on s i l i c a  gel H (benzene/acetone/acetic acid, 85:15:1) showed two components 

well separated which were present i n  a r a t io  of 1 t o  3 ( l a t e r  determined by 

separation and weighing). 

of the desired product, and the slower component the completely hydrolyzed 

material. The material was purified by preparative t l c  in the same solvent t o  

give a pure sample of the f ree  acid, mp 219-22'. 

Reductive t r i t i a t i o n  of b i l e  acids: General Procedure. Tr i t ia t ions  were 

carried out by New England Nuclear Corporation. Fifty to  100 mg of precursor 

was dissolved i n  10 mL of dry dioxane and an equal weight of platinum oxide was 

added. 3H2 (5-25 C i )  was introduced and the reaction s t i r r e d  a t  atmospheric 

pressure for  1 hour. An excess o f  hydrogen was then added and the reduction 

The result ing solution was 

The mixed mp 

(C28H4206) C,  H 

(4.75 g ,  0.01 mole) was 

The y ie ld  was 3.8 g (98%) of c rys ta l l ine  material melting from 85-100°. 

The f a s t e r  moving component was found to  be the e s t e r  

Anal: (C24H3604).C, H 

completed a t  2 atm fo r  4 hours. 

After removing the ca ta lys t  by f i l t r a t i o n ,  the ethanol was removed and the 

product redissolved i n  ethanol f o r  storage and shipment. 

Labile 'H was removed in vacuo using ethanol. 
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The f r e e  a c i d  was p u r i f i e d  by chromatography as described f o r  t he  14C 

der ivat ive.  

Typ ica l l y ,  20-30% o f  the  t o t a l  

be due t o  3, 7-dihydroxycholanic acids. 

carbonyl group, the t r i t i a t e d  conjugates were hydrolyzed, t he  b i l e  a c i d  p u r i f i e d  

by p repara t i ve  t l c ,  and the conjugates resynthes ized as described below. 

Preparation o f  Glyc ine and Taur ine Conjugates 

3a-Hydroxy-7-keto-~~~-5k3-cholenyl t a u r i n e  (13). 
d4ssolved i n  5 mL o f  d r y  dimethylformamide (DMF) and N-ethoxycarbonyl-Z-ethoxy- 

1, 2-d ihydroquinol ine (EEDQ) (0.8 g, 0.003 mole) was added. 

mole) and t r i e thy lam ine  (0.5 mL, 0.0036 mole) were added and the r e a c t i o n  warmed 

to 90' with s t i r r i n g  overnight. 

e thy l  ether. The p r e c i p i t a t e d  product  was i s o l a t e d  by decanting the  so l ven t  and 

d i sso l v ing  i n  dichloromethane. The a d d i t i o n  o f  HC1-saturated e t h e r  p r e c i p i t a t e d  

the f r e e  a c i d  which was c o l l e c t e d  a f t e r  c o o l i n g  a t  5' overnight. 

r e c r y s t a l l i z e d  from ethanol /e thy l  ace ta te  t o  g i v e  800 mg (80%) c o l o r l e s s  needles, 

Samples o f  conjugates were f u l l y  hydrolyzed p r i o r  t o  chromatography. 
3 H measured i n  crude preparat ions was found t o  

Because o f  t h i s  co-reduct ion o f  the 

11 (789 mg, 0.002 mole) was 

Taurine (350 mg, 0.002 

The r e a c t i o n  was cooled, and poured i n t o  c o l d  

The s o l i d  was 

rrp 168-70'. Anal: (C26H41N06S) C, H 

3cr-Hydroxy-7-keto-56-cholanyl t a u r i n e  (14) was prepared f rom 1.95 g (0.005 mmole) 

o f  3 i n  a s i m i l a r  manner t o  the  p repara t i on  o f  13. Y i e l d  1.8 g (72%) o f  needles, 

np 214-6'. Anal: 

melted a t  201-4' and had a d i f f e r e n t  c r y s t a l  habi t .  

h-Hydroxy-7-keto-~~~-5B-cholenyl g l y c i n e  (3). 11 (190 mg, 0.5 mmol ) was added 

to a s t i r r e d  s o l u t i o n  o f  100 mg (0.7 mmole) o f  g l y c i n e  e t h y l  e s t e r  hydrochloride, 

EEDQ (200 mg, 0.75 mnol) and 0.3 mL (2.2 nunol) o f  t r i e t h y l a m i n e  i n  7 mL o f  DMF. 

The r e a c t i o n  was r e f l u x e d  overn ight ,  cooled, and poured i n t o  50 mL o f  water. 

suspension was ext racted tw ice  w i t h  25 mL o f  e t h y l  acetate and the  combined 

e thy l  acetate e x t r a c t s  were washed w i t h  50 mL each o f  0.5 N sodium hydroxide, 0.5 

N hydroch lo r i c  a c i d  and water. The s o l u t i o n  was d r i e d  (MgS04), and e t h y l  acetate 

Was removed on the  r o t a r y  evaporator. 

ethanol and 10 mL o f  10% potassium carbonate s o l u t i o n  was added w h i l e  b o i l i n g  

gen t l y  on t he  steam bath. 

evaporated t o  h a l f  i t s  volume, d i l u t e d  w i t h  one volume o f  water, and a c i d i f i e d .  

( c ~ ~ H ~ ~ N o ~ s )  c, H One batch o f  m a t e r i a l ,  apparent ly  pure, 

The 

The remaining o i l  was d i sso l ved  i n  10 mL of 

A f t e r  r e f l u x i n g  f o r  15 minutes, the s o l u t i o n  was 
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The p r e c i p i t a t e  was co l lected,  washed w i t h  water, and r e c r y s t a l l i z e d  from water 

to g i ve  140 mg (63%) o f  almost c o l o r l e s s  needles, mp 202-4'. 

Anal: ( C Z ~ H ~ ~ N O ~  + 4 H20) c, H 
kr-Hydroxy-7-keto-5~-cholanyl g l y c i n e  (16) was prepared from 1.95 g o f  3 w i t h  

the same procedure as 15. 

4 H20) C, H 

Y i e l d  1.5 g (68%), mp 179-81'. Anal: (C26H41N05 + 
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