wO 2007/069814 A1 |10 0 00 0 OO OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T OO O

International Bureau

(43) International Publication Date
21 June 2007 (21.06.2007)

(10) International Publication Number

WO 2007/069814 Al

(51) International Patent Classification:
CO07J 9/00 (2006.01)

(21) International Application Number:
PCT/KR2006/002972

(22) International Filing Date: 28 July 2006 (28.07.2006)

(25) Filing Language: Korean

(26) Publication Language: English
(30) Priority Data:
10-2005-0121605
12 December 2005 (12.12.2005) KR
(71) Applicant (for all designated States except US): DAE-
WOONG PHARMACEUTICAL CO., LTD. [KR/KR],
223-23, Sangdaewon-dong, Joongwon-gu, Sungnam-si,
Kyunggi-do 462-120 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KIM, Tae Yi
[KR/KR]; Sinwon Apt. #201-1608, Pogok-myeon, Yon-
gin-shi, Gyeonggi-do 449-778 (KR). KIM, Young Soo
[KR/KR]; Injeong Prince Apt. #3002-1904, Yubang-dong,
Yongin-shi, Gyeonggi-do 449-724 (KR). LIM, Young
Mook [KR/KR]; 1-36, Yongmoon-dong, Yongsan-gu,
Seoul 140-831 (KR). KIM, Wol Young [KR/KR]; Kumho
Apt. #602-306, Yangji-maeul, Soonae 1 Dong, Boon-
dang-gu, Seongnam-shi, Gyeonggi-do 463-851 (KR).
YOON, Yeon Jung [KR/KR]; Shinil Apt. # 102-1001,
Yuljeon-dong, Jangan-gu, Suwon-shi, Gyeonggi-do
440-726 (KR). JIN, Yong Suk [KR/KR]; 498-11,
Wolpi-dong, Sangrok-gu, Ansan-shi, Gyeonggi-do
426-855 (KR). LEE, Byung Goo [KR/KR]; #102, 288-49,

Younghwa-dong, Jangan-gu, Suwon-shi, Gyeonggi-do
440-818 (KR). CHOI, Soo Jin [KR/KR]; Enzvil #3809,
342-3, Yatap-dong, Boondang-gu, Seongnam-shi,
Gyeonggi-do 463-828 (KR). LEE, Sung Jae [KR/KR];
Gaenari Apt. # 17-205, Yeoksam 2 Dong, Gangnam-gu,
Seoul 135-795 (KR).
(74) Agent: CHOIL, Kyu Pal; Halla Classic Building 4F.,,
824-11, Yeoksam-dong, Kangnam-gu, Seoul 135-080
(KR).
(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KZ, LA, LC, LK, LR, LS, LT, LU,
LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG,
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, 7ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: PURIFICATION PROCESS FOR CHENODEOXYCHOLIC ACID

(57) Abstract: The present invention relates to a process for purifying chenodeoxycholic acid (3o, 7a-dihydroxy-5B-cholic acid).
In particular, the present invention relates to a process for purifying chenodeoxycholic acid from low grade of chenodeoxycholic

acid mixture in swine bile solid, with high yield and purity.



WO 2007/069814 PCT/KR2006/002972

PURIFICATION PROCESS FOR CHENODEOXYCHOLIC ACID

TECHNICAL FIELD

The present invention relates to a process for purifying chenodeoxycholic acid

5  (Ba,7a-dihydroxy-58-cholic acid). In particular, the present invention relates to a process

for purifying chenodeoxycholic acid from low grade chenodeoxycholic acid mixture

contained in swine bile solid, with high yield and purity.

BACKGROUND ART

10 Chenodeoxycholic acid is generally contained in bile of cow, swine, bear, or

poultry such as chicken or goose, as well as in bile of human. Chenodeoxycholic acid is

used as starting material for the preparation of ursodeoxycholic acid which is effective to

alleviate biliary system diseases, hyperlipidemia, cholelithiasis, and chronic liver diseases,

and a typical process for preparing ursodeoxycholic acid known in the art is as follows.

15

A typical process for preparing chenodeoxycholic acid comprises the steps of:

esterifying cholic acid (3¢,70,120-trihydroxy cholic acid) with methyl; protecting the

hydroxyl group of 3 and 7« position by acetylating them with anhydrous acetic acid;
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oxidizing the hydroxyl group of 12¢ position to carbonyl group by using chromic acid,
and then removing the carbonyl group by Wolff-kichner reduction reaction; hydrolyzing
and deprotecting the obtained product to yield chenodeoxycholic acid. The above
process requires the reaction to be maintained at a high temperature of more than 200TC,
and the supply of raw material may be interrupted by bovine spongiform encephalopathy,

etc.

Bile .of poultry contains chenodeoxycholic acid, lithocholic acid, and a small
amount of cholic acid. Thus, the process for separating chenodeoxycholic acid from
poultry is well known in the art, but is not economically reasonable due to the supply
decrease of raw material and low yield [see, Windhaus et al, I Physiol. Chem., 140,

177~185 (1924)].

US Patent No. 4,186,143 disclosed a process for purely separating and purifying
chenodeoxycholic acid from chenodeoxycholic acid mixture derived from natural swine
bile. This process comprises the major steps of: pre-treatment to remove 3o-hydroxy-6-
ox0-56-cholic acid by saponification of bile; esterification of bile acid; acetylation of bile

acid ester; removal of intermediate product by using non-polar organic solvent;
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crystallization of acetylated ester of formula I; deprotection; and production of the
compound of formula I by using crystallization in organic solvent. However, this patent
does not describe HPLC content for acetylated ester of formula I, and the purity of the
final product is very low since the specific rotatory power is [a]p® +13.8°(c=1, CHCl,),
and the melting point is 119~121°C [STD: [a]p?® +15.2%c=1, CHCls), melting point
127~129C].  Also, the crystallization for purifying the final product requires a very
long time (i.e., 16-48 hours), and the entire process is complex as eight (8) steps. Thus,
when purifying the compound of formula I by using the above process, the yield of the
final product becomes low, and the reaction time is as long as 12 days. Therefore, the

process is not economically reasonable.

In particular, when purifying the acetylated ester of formula I from the swine bile
solid having 5~35 wt% of chenodeoxycholic acid content used in the present invention by
using the above process, despite two times of recrystallization in ethanol solvent, the

content of the final product is as low as 80%.

To overcome the above problems, the object of the present invention is to provide

a new process for purifying the compound of formula I in high purity and yield, with
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reducing the time required for the entire process.

DISCLOSURE OF THE INVENTION

The present invention provides a process for purifying the compound of formula I,
comprising the steps of pre-treatment of swine bile; esterification of bile acid; acetylation
of bile acid ester; removal of intermediate product by using non-polar organic solvent;
crystallization of acetylated bile acid ester; and deprotection; wherein the process is
characterized in

1) dissolving swine bile solid having 5~35 wt% of chenodeoxycholic acid content
in organic solvent containing salt, as pre-treatment step;

2) crystallizing the product obtained from the pre-treatment step in methanol or
isopropanol, within the temperature range of 0 ~ 15 C, as crystallization step; and

3) deprotecting the product obtained from the crystallization step by adding base,
and crystallizing the deprotected product in the presence of water by adding acid, as
deprotection step.

[Formula I]
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DETAILED DESCRIPTION OF THE INVENTION
In the present specification, the phrase "swine bile solid" represents solid derived
from swine bile, and contains the mixture of chenodeoxycholic acids of Formulae I~IV.

[Formula I}

[Formula 1V]
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wherein, the compound of formula I represents chenodeoxycholic acid (3¢,70-
dihydroxy-58-cholic acid, CDCA); the compound of formula II represents hyodeoxycholic

acid (3o,60-dihydroxy-58-cholic acid, HDCA); the compound of formula I fepresents

5  hyocholic acid (30,60,7a-trihydroxy-58-cholic acid, HCA); and the compound of formula

IV represents 3o-hydroxy-6-oxo-583-cholic acid(keto).

Hereinafter, each step for purifying chenodeoxycholic acid according to the
present invention will be exemplified in detail.
10

Step 1: Pre-treatment of swine bile solid

To use swine bile solid having 5~35 wt% of chenodeoxycholic acid content in the

purification step, all of the swine bile solid is stirred and dissolved in organic solvent with

reflux. Then, the mixture is cooled to room temperature, and more stirred for 1~2 hours.

15  Then, insoluble materials are removed from the mixture with using filter paper, preferably

filter paper and diatomaceous earth. The organic solvent is removed under reduced

pressure to obtain residues (CDCA, HDCA, HCA and keto), which are used in the next
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step. Salt used in the present step can be optionally selected as long as it does not affect
the compounds in the reactant. Preferably, the salt is at least one selected from the group
consisting of sodium chloride, anhydrous magnesium sulfate (MgSQOy), and anhydrous
sodium sulfate, more preferably sodium chloride. The amount of salt used in the present
step is preferably 5~10 wt%, based on the amount of organic solvent. If the amount of
salt is less than 5 wt%, water and insoluble materials (such as fatty acids, etc.) in the swine
bile solid are not sufficiently removed, which makes the filtration difficult and reduces the
yield and velocity of esterification reaction. If the amount of salt is more than 10 wt%,
superfluous salt remains as impurity, which makes the purification difficult. Preferably,
the organic solvent can be optionally selected from ones which can dissolve
chenodeoxycholic acid of the swine bile solid and have no adverse effects thereto. More

preferably, the solvent is ethyl acetate or acetone.

Step 2: Esterification of chenodeoxycholic acid

Alcohol is added to the chenodeoxycholic acid mixture residue obtained from the
prior step, and then the solution is stirred with reflux before the residue is completely
dissolved. Then, the solution is cooled to 0~5C. Acid catalyst is added to the solution,

which is stirred with reflux at room temperature until the esterificaton reaction of
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chenodeoxycholic acid mixture is completed. When the reaction is completed, the
solution is neutralized by adding base, and then filtered. The filtered material is washed
with alcohol and concentrated under reduced pressure to obtain chenodeoxycholic acid
ester mixture (CDCA-Me, HDCA-Me, HCA-Me and keto-Me) as residue.  Alcohol used
in the present step is not specifically limited, but preferably lower alcohol having 1~4 of
carbon atoms, more preferably methanol, for easy esterification reaction. The acid
catalyst used in the present step is preferably sulfuric acid or para-toluenesulfonic acid

(PTSA), and the base is sodium bicarbonate, sodium carbonate or potassium carbonate.

Step 3: Acetylation of chenodeoxycholic acid ester

All the hydroxy groups in chenodeoxycholic acid ester mixture are acetylated by
adding anhydrous acetic and weak base to the residue obtained from the prior step with
reflux. When the reaction is completed, toluene is added to the reaction solution with
stirring at reflux. Then, the anhydrous acetic acid, acetic acid, and base remaining after
the reaction are removed by concentrating the reaction solution under reduced pressure, to
obtain a mixture of acetylated chenodeoxycholic acid ester (CDCA-diAc-Me, HDCA-
diAc-Me, HCA-triAc-Me and keto-Ac-Me) as residue. The weak base used in the

present step is preferably anhydrous sodium acetate or pyridine, more preferably
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anhydrous sodium acetate.

Step 4: Removal of intermediate products of formulae III and IV

Non-polar solvent is added to the residue. The mixture is stirred with reflux

5  until all the residue is dissolved and cooled to room temperature. With maintaining the
temperature of solvent within 20~25 C, intermediate products of formulae III and IV; and

a part of intermediate product of formula II (HCA-triAc-Me, keto-Ac-Me and part of
HDCA-diAc-Me) are crystallized and removed by filtration. Thus filtered material is
additionally washed with non-polar solvent, and then the filtered and washed solution is

10  concentrated under reduced pressure, and dried in vacuum. The non-polar solvent used
in the present step is preferably hexane, heptane, octane, isooctane and the like, more

preferably hexane or heptane.

Step 5: Production of chenodeoxycholic acid-diacetate-methyl-ester

15 To produce chenodeoxycholic acid-diacetate-methyl-ester(CDCA-diAc-Me) of
formula V which is an intermediate product for preparing the compound of formula I,
alcohol solvent is added to the product obtained from the prior step, and then the

compound of formula V is crystallized by standing the mixture for 2~3 hours at 0 C~15TC,
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preferably 0C~5T.

[Formula V]

Aco™

If the temperature is less than 0C, the content for the compound of formula V
decreases, and if the temperature is more than 15C, the crystallization is not done
sufficiently. When the compound of formula V is crystallized, the intermediate product
of formula II is removed from the solvent by using filtration. Thus filtered material is
washed with alcohol solvent, and dried in vacuum to obtain chenodeoxycholic acid-
diacetate-methyl-ester of formula V as crude product. To purify the compound of
formula V in high purity, recrystallization is performed until the content for the compound
of formula V becomes 98.5% or more, preferably 99% or more, under the same conditions.
To obtain the content of 99% or more, it is preferable to perform the recrystallizaton three
(3) times or more. The alcohol used in the crystallization is preferably lower alcohol,
more preferably methanol or isopropanol, most preferably methanol, considering the
content for the compound of formula V. The amount of alcohol used in the

crystallization is 0.5~3 times, preferably 1.5~3 times, to the amount of residue. If the

10
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amount is less than 0.5 times, the filtration is difficult since crystals coagulate each other.

If the amount becomes more than 3 times, the content for the compound of formula V is

not affected by the amount.

Step 6: Deprotection and crystallization of chenodeoxycholic acid

The compound of formula V obtained from the prior step is deprotected in the
presence of base, and the pH of the reaction solution is adjusted to 4 or lower, preferably
2~3 in acid condition, to form chenodeoxycholic acid of formula I. Simultaneously, the
reaction solution stands at 35~45C, preferably 35~40C, to crystallize the compound of
formula I in the presence of water. The reaction solution is filtered, washed with water,
and dried in vacuum to refine chenodeoxycholic acid purely. The base used for the
deprotection is not specifically limited, but sodium hydroxide or potassium hydroxide is
preferred for the post-treatment step. If the pH is more than 4, crystals are not formed,
and if the pH is less than 2, the purity of the final product is reduced due to superfluous
acid. If the crystallization temperature in water is less than 35C, the purity of the
compound of formula I decreases, and if the temperature is more than 45 C, the filtration
is difficult since crystals derived from the compound of formula I coagulate each other.

The acid used in neutralizing the reaction solution is also not specifically limited, but

11
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hydrochloric acid or sulfuric acid is preferred for the post-treatment step. Since the
residue obtained from the prior step contains 98.5% or more of the compound of formula
V, preferably 99% or more, the compound of formula I can be purely refined without
additional crystallization using organic solvent since the content of impurities is low.
The product containing the compound of formula I crystallized in water according to the
present invention is suitable for industrial manufacturing process since its melting point is
about 20C higher, and has lower volume, than crystallized compound of formula I in

organic solvent.

The present invention will be more specifically explained in the following
examples. However, it should be understood that the following examples are intended to
illustrate the present invention, and cannot limit the scope of the present invention in any

manner.

Analvtical method

HPLC was used to confirm the intermediate products separated form each step,

and the test conditions are as follows:

Column: Capcell pak UG120 C18 (4.6 X 250mm, Shiseido)

12
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Mobile phase: acetonitrile/water (85:15)

Detector: ultraviolet spectrometer (210nm)

Flow rate: 1.0ml/min

Insertion: 204

Example

Step 1: Pre-treatment of swine bile solid

150g of swine bile solid having 30~35 wt% of chenodeoxycholic acid content, and 60g of
sodium chloride in 600 ml of ethyl acetate were stirred with reflux for 1 hour, to dissolve
all the swine bile solid. Then, the mixture was cooled to 20~25C, stirred for 1 hour, and
filtered through diatomaceous earth, and thus filtered material was washed with 60 ml of
ethyl acetate. Organic solvent was removed by concentrating the filtered material under
reduced pressure to obtain chenodeoxycholic acid mixture (CDCA, HDCA, HCA and

keto) as residue.

Step 2: Esterification of chenodeoxycholic acid

To the residue obtained from the prior step was added 375ml of methanol, and the

mixed solution was stirred with reflux for 30 minutes until the residue was completely

13
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dissolved. This solution was cooled to 0~10C, 4.88ml of sulfuric acid was added to the
solution with stirring, and then the esterification reaction of chenodeoxycholic acid
mixture was completed by stirring at 20~25°C for 2 hours. When the esterification
reaction is completed, the solution was neutralized with 53.9g of sodium bicarbonate, and
then filtered. Thus filtered material was washed with 150ml of methanol, and
concentrated under reduced pressure to obtain 134g of chenodeoxycholic acid ester

mixture (CDCA-Me, HDCA-Me, HCA-Me and keto-Me) as residue.

Step 3: Acetylation of chenodeoxvcholic acid ester

To 134g of chenodeoxycholic acid ester mixture obtained from the prior step were
added 20g of anhydrous sodium acetate and 200ml of anhydrous acetic acid. The mixed
solution was refluxed at 120~140C for 5 hours, and then immediately concentrated under
reduced pressure. Anhydrous acetic acid and acetic acid were completely removed by
adding 25ml of toluene to the reaction solution, stirring with reflux for 15 minutes, and
concentrating under reduced pressure, to obtain acetylated chenodeoxycholic acid ester
mixture (CDCA-diAc-Me, HDCA-diAc-Me, HCA-triAc-Me and keto-Ac-Me) as residue.
HPLC result for the residue (RT): HCA-triAc-Me (8.76min), keto-Ac-Me (9.05min),

CDCA-diAc-Me (12.21min), and HDCA-diAc-Me (12.81min)

14



10

15

WO 2007/069814 PCT/KR2006/002972

Step 4: Removal of intermediate products of formulae IIT and IV

To the residue obtained from the prior step was added non-polar solvent (400ml

of hexane), and then the mixed solution was stirred with reflux for 30 minutes. Then,

hexane solvent was cooled to 25~357C, stirred for 3 hours, and then filtered. Thus

filtered material (HCA-triAc-Me, keto-Ac-Me and part of HDCA-diAc-Me) was

additionally washed with 65ml of hexane, and the filtered and washed solution was

concentrated under reduced pressure to obtain the intermediate products of formulae I and

IT (CDCA-diAc-Me, HDCA-diAc-Me) as residue. HPLC result for the residue (RT):

CDCA-diAc-Me (12.21min) and HDCA-diAc-Me (12.81min).

Step 5: Production of chenodeoxycholic acid-diacetate-methyl-ester

To the residue obtained from the prior step was added 270ml of methanol, and the

mixed solution is stirred with reflux for 30 minutes, cooled to 0~10C, more stirred for 2

hours, and then filtered. The filtered material (CDCA-diAc-Me) was washed with

methanol 70ml, and dried in vacuum at 60C to obtain 85% content of crude product.

Then, to the crude product was added 72ml of methanol, and recrystallization was

performed to the mixture at 0~5C for 2 hours. Recrystallization is additionally

15
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performed to the mixture one more time to obtain 99% content of chenodeoxycholic acid-
diacetate-ester. The vyield is 24.5g (19.5g+mother liquor 5g). m.p.: 128~129T.

HPLC result for the residue (RT): CDCA-diAc-Me (12.21 min).

5 Step 6: Deprotection and crystallization of chenodeoxycholic acid

To 220ml of water were added 24.5g of chenodeoxycholic acid-diacetate-ester

and 29.5g of sodium hydroxide, and then the solution was stirred with reflux for 4 hours.

To the solution was added 370ml of water. The solution’s pH is adjusted to 2.0~3.0 by
using 59ml of hydrochloric acid. Then, the solution was stirred at 35~45C for 1 hour,

10  and then filtered. The filtered material was washed with 24.5ml of water and dried in
vacuum at 70C to obtain 19.5g of pure chenodeoxycholic acid. m.p.: 160~161T, [o]p®

+13.0%(c=1, CHCl).

Comparative Example

15 Step 1: Pre-treatment of bile

150g of concentrated swine bile was dissolved in 1000ml of hot water. Then,
100g of sodium hydroxide was added, and the solution was stirred with reflux for 20 hours.

This solution was cooled to 25°C. 1500m! of water was added to the solution, which was

16



WO 2007/069814 PCT/KR2006/002972

kept cool for one day. 10g of diatomaceous earth was added to the reaction solution,

which was then stirred and filtered to remove precipitated sodium 3c-hydroxy-6-

ketocholate of formula IV. The filtrate was adjusted to pH 8 by using conc. sulfuric acid,

and then stirred for 15 minutes after adding 5g of sodium hydrosulfite. Then, 400ml of

5  ethyl acetate was added to the solution, which was then adjusted to pH 5 by using diluted

sulfuric acid. The solution was stirred for 30 minutes, and aqueous layer was removed

therefrom by layer separation. To the organic layer were added 7g of diatomaceous earth

and 7g of active carbon, which was then stirred for 30 minutes and filtered. Thus filtered

material was washed with 50ml of ethyl acetate, and concentrated under reduced pressure.

10
Step 2: Esterfication of bile acid
The residue obtained from the prior step was dissolved in 300ml of methanol.
Then, the solution was neutralized with sodium bicarbonate (pH 7), filtered, and then
concentrated under reduced pressure.
15

Step 3: Removal of methyl ester of formula II

The residue obtained from the prior step was dissolved in 320ml of hot benzene,

and the mixed solution was concentrated to 225ml, and kept cold for one day. Then, the

17
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solution was filtered; thus filtered material (methyl ester benzene adduct of formula II)

was washed with benzene, and the benzene-filtered and washed solution was concentrated

under reduced pressure.

5 Step 4: Acetylation of bile acid ester

To the residue obtained from the prior step were added 75ml of anhydrous acetic

acid and 7.5g of anhydrous sodium acetate, and then the mixed solution was stirred with

reflux for 5 hours. The remaining anhydrous acetic acid was removed by distilling

anhydrous acetic acid, stirring with reflux for 15 minutes after adding 35ml of methanol,

10 and then distilling under reduced pressure.

Step 5: Removal of acetylated ester of formula III

The residue obtained form the prior step was refluxed in 200ml of hexane solvent,

and the solution was stored at 20°C for one day, and filtered. Thus filtered material

15  (crude crystal of HDCA-triAc-Me) was washed with hexane, and the filtered and washed

solution was distilled under reduced pressure.

Step 6: Separation of the compound of formula V

18
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The residue obtained form the prior step was dissolved in 46ml of hot ethanol, and
then kept cool for one day. This solution was filtered, and thus filtered material was
washed with 27ml of cold ethanol, and dried in vacuum at 60C. 21.5g of the compound
of formula V was recrystallized 3 times by using ethanol to obtain 18.5g of product. m.p.

5 119~121°C; [e]p® +10.4°(c=1, Dioxane); [¢]p>> +13.8°(c=1, CHCl;).

Step 7: Saponification and neutralization

To 185ml of water were added 18.5¢g of chenodeoxycholic acid-diacetate-methyl-

ester and 18.5g of sodium hydroxide, and then the mixed solution was stirred with reflux

10  for 14 hours. Then, the solution’s pH was adjusted to 4.5 by using conc. sulfuric acid.

Step 8: Production of the compound of formula I

The reaction solution was extracted by using ethyl acetate, and aqueous layer was

discarded therefrom. Ethyl acetate layer in the solution was washed with 6% saline, and

15  the solution was distilled to about 90ml. This solution was cooled, kept cool for one day
after adding 90ml of hexane, and filtered. Thus filtered material was washed with 20ml

of hexane, and dried in vacuum at 60 C to produce 12.7g of chenodeoxycholic acid. m.p.

142~145°C; [a]p®> +13.0°(c=1, CHCl).

19
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INDUSTRIAL APPLICABILITY
The present invention can purify chenodeoxycholic acid of formula I from swine
bile solid in high yield and purity. Also, the present invention is suitable for industrial

purification by reducing the purification time.

20



WO 2007/069814 PCT/KR2006/002972

CLAIMS

1. A process for purifying the compound of formula I, comprising the steps of pre-

treatment of swine bile; esterification of bile acid; acetylation of bile acid ester; removal of

intermediate product by using non-polar organic solvent; crystallization of acetylated bile

5  acid ester; and deprotection; wherein the process is characterized in,

1) dissolving swine bile solid having 5~35 wt% of chenodeoxycholic acid content

in organic solvent containing salt, as pre-treatment step,

2) crystallizing the product obtained from the pre-treatment step in methanol or

isopropanol, within the temperature range of 0 ~ 15 C, as crystallization step; and

10 3) deprotecting the product obtained from the crystallization step by adding base,

and crystallizing the deprotected product in the presence of water by adding acid, as

deprotection step.

[Formula I]

15

2. The process according to claim 1, wherein the salt used in the pre-treatment

step is at least one selected from the group consisting of sodium chloride, anhydrous

21
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magnesium sulfate, and anhydrous sodium sulfate.

3. The process according to claim 2, wherein the amount of salt is 5~10 wt%,

based on the total weight of organic solvent.

5
4. The process according to claim 1, wherein the product obtained from the
crystallization step contains 98.5% or more of the compound of formula V.
[Formula V]
10

5. The process according to claim 1, wherein the crystallization step is carried out

in the temperature range of 0~5C.

6. The process according to claim 1, wherein the amount of methanol or
15  isopropanol used in the crystallization step is 0.5~3 times the amount of residue obtained

from the step of removal of intermediate product.

22
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7. The process according to claim 1, wherein the pH of the deprotection step is 4

or less.

8. The process according to claim 1, wherein the crystallization in the presence of

water is carried out in the temperature range of 35~45C.

23
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