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(57) Abstract: The present application relates to the field of drug synthesis and specifically relates to chenodeoxycholic acid and a
preparation method therefor. The preparation method for the chenodeoxycholic acid comprises the following steps: forming an inter-
mediate E after a chemical reaction using 3a, 7a-dihydroxy-Sa-cholanic acid as a raw material, and then subjecting the intermediate E
to a chemical reaction to form chenodeoxycholic acid; the structural formula of the intermediate E is as below, wherein R1 is an alkyl
group, an alkenyl group, or an aromatic group, and R2 is an acyl group. The preparation method can quickly synthesise chenodeoxy-
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cholic acid using an extraction by-product as a raw material; the conditions of each step in the process are mild and the yield is high,
being suitable for large-scale preparation.
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VEAHEARFI N IF P,
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AWiEE R BHMERAAB, BARmE, BA—MAEL A28 B
B &7 %

EFEK

Me it 25 LK AEMFHRMBANET RN RES T, LI EE
BB A A HE e, EERT AREPAC R T RAE A 48K B2 & KRG H0
GRetER, aA. B, &led vy zge, £, B, BEFELEE
TP £ E AR . B A Thistle #= Schoenfir |d & IL48 K A N2 B Ak 04 77
Mesk ez )G, 38K FN2B £ ls R _Lag 2 R LSBT 48 & I, 20 #22 70
SRR, #E N8R £ & B TIe4 G & Hmfe LA L % 9% 69 7697,
MG, 4k K A4S - B2 R IR T A8 08 97 B AT AT 12 gk 5% ot i B A 0 H
R FeEsaea . AREE AL R AT AL A T IR R B R A R S &
a2 RN, Blat, A8k B2 BT R A e Ak RN BR 4w N A2
BR 69 F 2 RA. BHb, KA 25 AMEG T K AR T &2 A2 B8R e B I
R B & Koy K, 4Kk A N8R agF K LAARAA K,

B AT 8943 & Rk 12 £ 82 e B fe bl Rk 828R A BAT T &
Mo VANRER R R At AT 69 & B e e, —RMELR 12 {26938
A &80 K AR ER; — &8 O iR e A H &40 K B IR BR, XA
w2 T ZRACTEACFE ST VUK B] 40%, VAXE - RN2BR A 7 HH 69 & %
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AR B AT ORI 26%, 122X FIEAAE R BT WAREL, *IRRA
FPREL Ko
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A iF R T — AP AL X A NEER 69w & ik, AR AS A R RIS
Ak R BRAE, iR S mEhEk RNLEE, BRAE T REMER, KIS,
ELHKEHR L

R iF LR — A48 - AN B, HaB i EaR ik & 1F 2,

AW i XA R LAY

— AP AR B NS BR 09 H & 7k, BAEAT IR

FF 3a, 7a-—#KE-5a-F2IREBR A BRAZ I R B TR
F AR E, & P AR E B2 5 RS TS s 88 AR BR 5 AT AR 1A]

O

K E 8 254 X o B b, R MR, A R
HFHREE, R2 ABLEL,

— A &G A2 BR, HaB i EaR 4B R 2B 69 & AR S5 R,

AWIFaH &% A: AP IF AL RANE, BEF2LRRE
1T 2] 69 &) = AE A ROLRAL, ReB B R AR R, TEIRE Aok A, E
AR BT 2. FH, it LR B RIFDMGEE LA BR 6 RS, T
ik 32%, ELSKEH L. L& T RIRMERE, TEAHBR, BAHMR
7% 89 52 B

M P 35 B

AT RFERABELARPIFEARRE T ARAARRKPHEKRT
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BHANG, BB W, TEHFAEFHNERKPIFG—LRET X,
3 F AATIBE AR ARAR R, ERAHAEERFIEGATR T, L5
VAAR 3 X 2 P P 3R AT AR 0 1 1

1 4 KW iF R 5 R4 6988 5 R A2 8L 69 & s P& 2 A .

B E T X

HfEAPIFEHEA G B e, KRG Efh E2miF R, Tast
AWIFFEHRBFRRR T FRHAITHFR . RERRHE, FHP] P RKIZHA
FAR S, BB HL A SR E B 2 Ay AT o BT ALK R SR AL
BAREWE T B, HAHTLEEL T E WK FRIFH I~

T & &t R o iF 52 58] 69 88 K AR BR R E H & 7 k34T AR .

— A48 £ A NEBR R & Tk, AL E 1, SIFELT T 5%

BT XTI FE RN :

(H) @) ) ®
AiFgEaml 3a, 7Ta-—F AL -5a-12xf (FHh: 8=
ENed) (A) AR F2EE0iFs 3a,7a-——4-5a -2 bs (B),

3a,7a-—%#-5a-12rErEs (B) 3433 M 840199 3-BA-7a-
FHR-B5a-12wEEEs (C) , 3-BR-7a-#Ht-5a0a-12 B8 (C) 49 7
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(244713 2] 3-BA-7 a-BL A A -5a M2tz Bs (D) , 3-ER-7 a—Bt &

A-5a-2EEs (D) #HITANREFD A, 4-3-8A-7 a —Bt & K-

A fez ig Bs (E) , A1, 4-3—ER-7 a —Bt R -t le iz ik 85 (E)

HE AT R AL R 44T 2 3-BA-7 a —BL R A5 B ek Bi g (F) ,

3-BA-7 a -Bt A -5 B -2 EiBE (F) 49 3 /282432 3a-%&H-7a

—BL A E-58 -2z (G) , 3a-%A-7a-BAL-5p A2t ER B
(G) KAFBARIFIF 248K A2 1288 (H) .

KRR AA 3a, Ta-—=FK-5a-2kEr, LAz, 4=
S RBATE O3] Z 4, KR LR EF TR 693 4 E A FA, fe
B MRt 09 B BT B 482 BER . VURAIE A BB, KBS, BEAR
LRE B TR A R R o I B, 23t B AT B a9 A8 K B 2B S R G,
¥ 1A 32%, EAEKZH

EXFHFagF AR E 89 R AA, B AHFFELR, R2
FEeE, mPEIKRE 2L 3a, 7Ta-—FHE-5a0-12REBRIR KL
iFHE—REER T . BALR . B IR BRI VAR B BB S 13 B
20 11 N

S1. 4% H4K B;

B— kBRI H 3a, 7Ta—-—FR-5a-l2¥ER 5834709 B
R R, BARZAEMBEFGIERT, ¥k 3a, 7Ta-=%£-5a-
fexz Bz HB5 £ 50-90°Cey 4T, RZAFEIF K By BEMKLEA
60-70°C, R BB EA LRTEE AT, TARIFERITE KEITHE,
Yo BB RJE ST VAR 60°C. 61°C. 62°C. 63°C. 64°C. 65°C. 66°C.
67°C. 68°C. 69°C. 70CH %,
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B BETE] A 2—6h, FT VAST AR YEBE AL B 3t A T RS B IA], AE
B B %A, 4 T VA 2h, 2.5h, 3h, 3.5h. 4h, 4.5h, 5h. 5. 5h,
6h % %,

AT A BR AR B, RARE AN IR BR . RBLER . RABRER . F AR B .
F P ORERER P a9 — A, R AG, A IRIBRRARBR . KR L
P At % PRE B 2R, PRIE AR B 899 Ao

3a, 7a-=%3-5a-EER . FriLBFfe AT LA 7 69 B REL A
1:2-30: 0.1-1, EX—FEEARBHKILIa, 7Ta-=FK-5a-1gkx
BRI AN BgAL, de B RBlE 7 RP, 3a, 7a—-—F4,L-5a -2z 8 f=
FECGERIETT AR 1 :2.1:4,1:6.1:8.1:10.1:12, 1 : 14,
1:16,.1:18,1:20. 1:25.1:30%%; 3a, 7a——##-5a-
Re ke B8 Fe B AL T 69 B RETTAH 1 :0.1.1:0.3, 1:0.5,.1:0.7,
1:0.9. 1:1F%,

W—ipx, BEA—AEF, KA C1-C10 —AkF, #—F Lk
AWEE, TEE, A, AHEEEAFEE, RERA, PERE FAE.
KR R EF AR B ARGEH AT 2] 6948 - AL R 69 T &

BT 45 R )G 5T RS i AT 44k, 4R 42 A T K P H 4R B oy A
a2, BmRIER ST 09488 A NemR a4 8, HARIEHR & F,

R T RA: REERIG, T H — KB BT B 69 RL iR A Hp
EFTR, RETE, mANCBRTE, RX R R 240 % ik Fe b Ffe
TN IR, TH, WmEER, FRFRE4KB, P, TLRTE
BHNRBREHRH 3a, 7Ta——F L -5a-1212B2 4 10-20 4%,
A PRIE P 40 20 K o

S2. #|%& ¥ lH4K C;



WO 2020/177240 PCT/CN2019/091965

Fr ik ] & 4F 2] 69 F MK B 5 F — R AL FH R 2-36h I A& F 1A 4R
C, LRAMRE, ZANREA 3 /2EBFM AL, Bk, b
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&4 Co KA B3 5 R ARIER] BAF 2 F 4K C A9l E &,

#H—FH, F—FBAF AT AN, &5 NS HH R KBTI
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e B R R F RN SRR . AN R E Z R T &
— A, BT RARBEIRE A N-RART BT, Lk, A H—&
T Fy R RBR AN AR BR AR R E = A AR . KA Bk BALF], AEfRIE &
R 8) FAZ K, M PRIE AR C 89 & a3 o fm & &

t—F b, FoAHEFCFEFT R, APl WaAkH. A5,
I, TR, KA LR —HHUEF A 45 A BACR L3R4 B 4T a9
B R FE, BRAERZ IR A AT,

PEAR B HrA S —AKLFEERILA 1:0.5-3, KA
1:0.8-2, W ARBEHTXNFTIANT1:1.1:1.501:2,1:2.5,
1:3FF, PHARB AR LFERILA 1 515, ke B R F LT
KXPTIAH1:6.1:8.1:10.1:12, 1: 155 %, thkdy, P
PR B et —HABEF R A 1 520, T AZCE 3T,
SRR B iR AR B8 A5 AR GE R ST AR IR A HE 4T, PRGE P AR C 89 E,

i H, RO 4E R G ST R RS AF B 69 RS R AT R S, TSR
bR C, LT EA: RELRE, FARMR LR L &ZTIE, &
ROk, REMFIRSHE, ATE: K =51 #Hi7E44, FiE
13 2] % [H4K Co

S3. & H4KD;
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¥ EE b AR C L 4-—F A A ebew | = T BR BT 3k 4T R 1-15h
BRI RS pH £ 67 F R P4k D, L2 H KEERR A, %
ZRBEACRE A T AL BT B R S . B, o4 CIEMT % =&
PUEFIF, mN4-—F 1 hatne. = Che. BREF, TR 1-15h,
W )G B RS JG 89 RO i A NK R, AT pH R 6-7, 4 iRIKE R LA,
FFE PR D, H ZAWERACBKRCE, BRETHN LB,

#— e, AT pH R AL KEN 1-3M 6§ B AT AT,

AR G, BTiR 4-— W R A e . ATk Z Ul PTRBR BT 69 & R
b 1:0.01-0.5:1.5-3 : 0.8-4, A P4k C 5% —HHEH R
2 H 1:10-15. K Al LK AP e AR 4E 5 —Bg L RS M A 4T, R
1E P AR D F &,

H— e, K R BRI R AT B 69 HUAR SEAT #h A, TR ]
PR D, bty ikL: RHfes iR AMERFtofe R & KIBEREZRH
puts, TEE, MkiEAl, 2P E4KR D,

S4. #| & 4K E;

AR D b % R ALF| £ 20-90°C £ 4 F B 3-72h, 3L AL
AR, EBARLA 1,2 F2 4, 545 B 0B & BALFS s 12 69 BT
Bk M, PHARD BB T HEZAINEFRP, mANF AT =R T
BR, RARY FThiB 2, 32+ HE4kE,

BZRMEFNMRE T RN, F_8ALF HaiXFH, KiEHZHhat
KA, BAREA - AR TR, KA LEF AN F % = HHEF
BORIE T AR E 89 A 7 2F

TR 4R D Ao AT 55 — A ALHK] 6B RILA 1:2-5, PR D e Z KT B
B9 EREE A 10 0.1-0.5 AP A4k D o 5 Z A LR R GRS H 1 10-35,
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Bt —F 3, RO JE 3B AR R 89 BORL IR AT b, R4 Y T AR
YRR )G 0 B R ik N, R CBR GBS R, ik E A AR, B
Kt fe e 2R IE R ARANAD, TI, BREEN, HENSH, F
Bl AR E, #t—F R AY, B ENHSBGRBLIERN LR LB L b
Bk, CBRCBSFo G BRAGRAREL A 1 0 10-20. K A L3R b 75 X A8
itk —  FRAERR S AOR, 4 M ARIE S S ) 443 B 69 46 B2 8L 49 46
Fa = F

2if PR ARG 132 P AR E, WG P AR E AROR 2T E e R
SR RRL N 3ALILSF R VAR KBRS AT B P R 48 - BN

S5. %)% F 1Ak F;

e KL BRI A1,2 F2 4, S4B R A LR RN, BER
H, BT P EARE 5EAF, ZCmREE L 20-60°Co9 &4 T 3t
i7Hhe BB Z 0. 5-4h J5 5 sk P AR F, BLAky, Pla4MKE, fE4LF] . BE
KBERNFe Z Uk T RO, BRMEFHA 0.8-1. 2MPa., 1EALF] A 42
a%, kK S%ey b, BERER A PEL,

ik, PhHEK E SPAEBEAF TR ERILHA 1:2-10:
0.001-0.5; A4k E 5B L EHY R H 1:10-20, K F LiFk
18] 6. % PR AEME AL e R AL R RO A BE4T, PRIE P AR F a9 = &,

W0 J& R A A 2R R AT B 69 RO iR AT R 4, SR EY T kA
RILEERIG, e TEEREN, RUCBROUBEER, LRIt K
Bk, MEBF, FEIPERF, P, CEROUBENINR EHRLER
¥ OEAR F 69 20-30 4%, HRAR, KAABLEARAREG KA A 1-3M B
rade i 3K R, KA B AR, i id B R B 4k T kAR B ARIE A B 1T
269 F AR F 49 = Fde A sb F .

S6. & 4K G;
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AL R AN AR F 58 R R AT R L. 342L R R
S5 89 % AL T ALY A B AT e AR S AT B B2

AAkn, ¥PRARF BT EHEOAIEF P, T 0-10ChANiL
JBR, EIRAA, 5B FEMMK G, LA A A A, AN MANL
Mo FBYWEHABERLLELKFTEE, LI, RZEE @ FEEE &
TLC %42, BFFAARIILA 1 6-1: 2 LR LBEA LBk, K F
LR KT RO, AR PRIE RO A 34T, PRIEH]S45 2] 69 fE4R
G 9§ = &,

AR F 538 B H 69 F R 1:0.5-10, 4R F 5 % w9f
R AR BLA 1 30-50, KA LK A Ak g ot — i ARAE P RIAR G
AR @

#— I, RGN 3L LR B IAF R0 RS iR AT R4, R4
Tk MR IEER IR FAINK, CROEE, o84, FES
B, ERF AR, ARK R lafe sk BE A ANt fe R 2K iR, TR, %
FEF], 3PP EMKRF, R, I AKFCE OB R S5 R Hit
A B i SR & 69 5-10 4& A= 10-30 1& ,

S7. #&4GK% R N2E ;

KFE R L RS AT, TR G K ARAT B A AR ER, s
X 3a,7a-=#A-5p- kiR, A, PR G, BF X EF . K.
A RBNA RS, BRRS, REBIREEERER, mAK, 38R,
VAT pH A 3-4, MrdiRix, FEMLERIE, FREELENER, #—
TRk eG, T 60-80°CR M 4-8h, BF RIEF A TEE, #4 B AR
.45 A A AT A A ALET, Rt A AN, R A LB & A2, PRIE
el &% S E Y
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T, AR G EE R IE R A2 KEG R E LA 1 £ 10-20 : 5-10,

P EAR G 5B A A NEGERILA 11 2-6, KA LRl feag
PRAER L R 34T, b & = 4y = £,

B, ARG EHREES R BIRBEIRR, mANGLERGKERN
1-3M,

A iE LR — AV G - AN BR, Hal it PR AR AR &
#1758,
b, APFRZSHOGR T FHATEFR, BTZTHYE, 2id7
TRIGIFE =4, B TiEH, LELFLGIXETHE B IRLEHY,

VATF 258 52 56 9) 3 A 15 69 A AE Pk REAF 3 — 7 69 I m RSk

ﬂ

i )

N
A

R Pt — AP 8E K B AL BR GG B & 77 ik, QIEAT F %k

S1. & F a4k B;

) B A T OB R ARA B R A9 R B e AR A B 2R (1. Og,
2.6mmol) . 15mL K FEE, KRR 100uL, AR EEW RN ZE
& 67°C, R dhe RELZERIG, #EBEARRXGRFTEFFEE, o
20mL TBR TER A ME5% G 4, AR 10mL taf= NaHCO, 75 i A= K 2%
¥ A& AuAa A LK MgS0, TR K, LR K MgS0., Ak A huta,
BIRENE R FBEF, £21.0g & B4R, HPE4EB, JE: 99%,

WAl AR B 09 25 A R AE R AR Am T

'H NMR (600 MHz, CD;OD) & =4.03-3.90 (m, 1H), 3.77 (d, J=2.1
Hz, 1H), 3.64 (s, 1H), 0.93 (dd, J=13.1, 8.9 Hz, 1H), 0.80 (s,
1H), 0.68 (s, 1H),

“C NMR (151 MHz, CD;OD) &=175.06, 67.36, 65.81, 55.85,
50. 61, 50.34, 45.63, 42.30, 39.52, 39.51, 36.35, 35.81, 35. 34,

10
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35.10, 31.90, 31.18, 30.85, 30.43, 28.13, 27.74, 23.11, 20.31,
17.36, 10.86, 9.24.

HRMS: Calcd for CuxH.0. [M+Nal™ 429.2983, Found 429.2971.

S2. #| &+ H4K C;

P a4 B (0.5¢g, 1.23mmol) E-F ¥R (10mL) P, Ao ANt
+ (0. 74g, 12. 23mmo | ) , #4355, #6891 JLT Ao Na% B8R 4% (0. 68g,
2.46mmol) , FHIR E WA, AR 24h, FRERETIE, KE TR,
e N 3mL P EEF K (FBE: KR=5:1) #HATZ L&, g, £33 P4k
C, dE S 83%.

F A AR C a9 L5 M) R AR IE T -

'H NMR (600 MHz, CD;0D) &=3.79 (d, J=2.6 Hz, 1H), 3.64 (s,
3H), 1.05 (s, 3H), 0.94 (d, J=6.6 Hz, 3H), 0.72 (s, 3H).

“C NMR (151 MHz, CD;OD) &=213.32, 175.02, 66.81, 55.88,
50. 62, 50.24, 45.08, 43. 69, 42.30, 39. 46, 39.30, 38.23), 37.56,
36.53, 35.46, 35.33, 30.82, 30.43, 27.76, 23.13, 20.84, 17.35,
10. 86, 9. 30,

HRMS: Calcd for CusH.0. [M+Nal® 427.2827, Found 427.2822,

S3. # &P 4Kk D;

BB 25 P AN F a4k G (0. 2g, 0. 49mmo| ) A= L BR T BE (3mL)
B, RER K0 N DMAP (bmg, 0.049mmol) . =T hx (170 u
L, 1.23mmol) , = ANTEE (151 ulL, 1.61mmol) , EZIEIHFR S
10.5he 2\ 0.5N 828 pH £ 6-7, SRILEF AR, HHARIK
KRR (3X5EmL) Aethfefr R (3X5mL) ik, FK MgSO, F ik

11
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K, FhIEMRELK MgS0, KUBREIER, FHEEMK 0.22g, AF
B4R D, dCFEH 99. 5%,

WAk D 09 L5 M) R AR B4 T

'H NMR (600 MHz, CD;0D) &=4.94-4.90 (m, 1H), 3.64 (s, 1H),
2.03 (s, 1H), 1.07 (d, J=7.5 Hz, 1H), 0.94 (t, J=4.9 Hz, 1H),
0.73 (d, J=6.8 Hz, 1H).

“C NMR (151 MHz, CD,OD) &=212.70, 174.96, 171.06, 70.99
(s), 55.79, 50.61, 50.31, 46.53, 43.32, 42.46, 40.09, 39.34,
38.01, 38.00, 37.46, 35.32, 35.26, 33.01, 30.76, 30.40, 27.58,
23.22, 20.96, 19.73, 17.31, 10.76, 9.33,

HRMS: Calcd for CxH.0s [M+Nal® 469.2932, Found 469. 2920,

S4. #| &+ HIKE;

¥ E4R D (1.0g, 2.24mmol) #= 2-zhEBL K R P8 (2. 5g,
8.96mmol) A AP M EEF, £ RIS ET AN DMSO (30mL)
WAEMR, mANZACE (0.1mL, 0.67mmol) , iR E 65°C, # &
&gk TLC (V LBRCBE = V GihBE=1 : 3) %iIx, RELRE, A
KA, BB CE (3X20mL) FEI =0k, 13269 H HutaiRor | K
(3X20mL) Aetfifefr K& (3X20mL) k&, ZK MgSO. kg%
K, dIEMRFZILK MgS0,, KBTS, HMOBRAEENTH, HLR
APRARL A 1110 89 CBR CBsAn & B, 5% & B4k 0.5¢, H P
RE, 44 50%.

AR E 09 L5 M) R AR B4 T

'H NMR (600 MHz, DMSO-d.) &=7.21 (d, J=10.1 Hz, 1H), 6.13

(dd, J=10.1, 1.5 Hz, 1H), 5.94 (s, 1H), 4.96 (d, J=2.3 Hz, 1H),

12
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3.57 (s, 1H), 1.94 (s, 1H), 1.22 (s, 1H), 0.87 (d, J=6.5 Hz,
1H), 0.71 (s, 1H),

“C NMR (151 MHz, DMSO-d,) &=185.00, 174. 15, 170.25, 165. 36,
156. 47, 127.35, 126.09, 72.31, 55.52, 51.63, 50.23, 45.49,
43. 46, 42.78, 39.03, 37.69, 37.15, 35.13, 30.96, 30.79, 27.83,
23.61, 22.46, 21.24, 18.70, 18.50, 12.09,

HRMS: Calcd for CyHix0s [M+Nal™ 465.2619, Found 465. 2624,

S5. #| & IHAKF;

B a4k E (0.1g, 0.22mmol) BE-F¥EE (2mL) P, w42

(0.2g,1.88mmol) , Al AZCRE, FR AR ET IMPa 89 £
TR 1h, #FPE, mANCBRCE (2mL) , 4RAJH M 288 (3X
2mL) Fethfafr K (3X2ml) #hi%k, Tk MgSO, FIrEM& K, idiErk
F Tk MgS0., KRLZEFF AR F, AFE 99%.

F A AR F a9 25 M) R AR IR T

'H NMR (600 MHz, CD;0D) &=4.98-4.91 (m, 1H), 3.64 (s, 1H),
2.02 (s, 1H), 1.07 (s, 1H), 0.96 (d, J=6.6 Hz, 1H), 0.74 (s,
TH) .

"C NMR (151 MHz, CD;0D) & =213.86, 174.97, 170.74, 71.33,
55.77, 50. 62, 50.25, 44.32, 42.76, 42.52, 39.36, 37.78, 36. 33,
36.29, 35.26, 34.75, 34.70, 30.77, 30.62, 30.40, 27.64, 23.19,
20.78, 20.75, 19.91, 17.34, 10.73.

HRMS: Calcd for C;Hu0s [M+Nal. 469.2932, Found 469.2934,
S6. & P HAK G

13
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J& P \AK F (34mg, 0.076mmol ) BE-T ¥ & (2mL) P, 5 F 0°C,
o e NI A LA (14mg, 0.368mmol) , Aok, R PKAZERIFE
TRTHARE, FEEELETLC (VLR TE :V amit=1:2) %
o RINEFR)E, MmAKMEHK (5mL) , W ANTERTHE (20mL) , &
AR, HESE, pdAhE, RAARACRKRCE (2X5mL) #I,
& H AR, AROK R Ha e sk BR 40 (3 X 15mL) F=bhfe R 3 /K (3 X 15mL)
ik, TR MgSO, Tk, idiErk LK MgS0,, K543 & & B4R 30mg,
A aAR G, JX & 88%.,

F AR G a9 LE M) R AR IR T

'H NMR (600 MHz, CD.0D) &=4.85 (d, J=2.8 Hz, 1H), 3.64 (s,
TH), 3.41 (tt, J=11.1, 4.3 Hz, 1H), 2.04 (d, J=3. 7 Hz, 1H), 0.95
(s, 1H), 0.94 (d, J=6.6 Hz, 1H), 0.70 (s, 1H).

“C NMR (151 MHz, CD:OD) &=174.99, 171.13, 71.64, 70.96,
55.80, 50.62, 50.39, 42.45, 41.19, 39.54, 38.44, 37.83, 35.27,
34.90, 34.47, 34.13, 31.08, 30.78, 30.41, 29.97, 27.66, 23.19,
21.87, 20.39, 20.06, 17.34, 10.72.

HRMS: Calcd for CyH.0s [M+Nal™ 471.3089, Found 471. 3076,

S7. | &AL AN2ER

a2 T, B EiR G (20mg, 0.044mmol) A= AP ¥ EE (0. 5mL)
oK (0. 1mL) &9 RS ER P, AR BN (12mg, 0.3mmol) , &
FBEFE 6h, RBIRETFEL, oA ImL KA, KRS A IN 284 pH
234, e ez, ik, T, F4aEB4IR 16mg, HEE A2
B, JCF 90.9%, #hE 98. 7%

48 £ S NE B 6 2E M) B AT AT

14
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'H NMR (600 MHz, CDOD) &=3.79 (d, J=2.4 Hz, 1H), 3.41
-3.32 (m, 1H), 0.96 (d, J=6.5Hz, 1H), 0.92 (d, J=10.1 Hz, 1H),
0.69 (s, 1H).

“C NMR (151 MHz, CD,0D) & =176.80, 71.46, 67.66, 55.93,
50.13, 42.28, 41.78, 39.65, 39.37, 39.07, 35.37, 35.17, 34.83,
34. 49, 32.65, 30.95, 30.59, 29.96, 27.84, 23.23, 22.01, 20. 39,
17.41, 10.78,

HRMS: Calcd for C.H.0. [M+H] 393.2927, Found 393. 2097,

KR G| LA — A48 K F 2By, K FaR R & &k H & 1T
B, BAEH 32, EH 98. 7%

4] 2—-5% 517 10

K AeAp] 2-5% 3619] 10 IR A9 88 RN BR 698 & 7 x5 L ae] 1 3=
B 09 48 & N2 B 69 4] &7 R ARAE A A AR, KA A TR R 69 R ok Fe &
AN BRAG BARZ A TANF] .

4] 2:

S1. # & P4k B: B A FAEF, REBZEN 85C, RILEFIEA
6 B, fEALF] A KFER, 3a, Ta-—F 50 -2, F R
RERBR 0GR H 1:5: 0.5, RERCRKRCEWHNEN 3a, 7a-
A5 a-EIRERG 10 /2. HKFEH 99%.

% HEHFEH . 'H NMR (600 MHz, CDCl;) &=5.03 -4.96 (m, 1H),
4.06-4.03 (m, 1H), 3.82 (d, J=2.4 Hz, 1H), 1.23 (s, 1H), 1.22
(s, 1H), 0.91 (t, J=5.9 Hz, 1H), 0.77 (s, 1H), 0.65 (s, 1H),

“C NMR (151 MHz, CDCl;) &=173.92, 68.05, 67.37, 66.44,

55. 80, 50. 64, 45.87, 42. 65, 39.52, 39.49, 36.24, 36.16, 35.51,

15
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35.35, 31.98, 31.63, 31.51, 31.00, 28.83, 28.09, 23.57, 21.88,
20.55, 18.27, 11.86, 10.15,

HRMS: Calcd for CyH.0. [M+Nal® 434.3396, Found 434. 3300,

S2. # &Ptk C: R EEFE A 36 B, F—RAMH AT AR
VER, H—AHIER AW AR, FEAKB 5L E — RAK 69 F R
b 1: 0.5, PIHEMRB feskdE 109 FERibH 1 5,

S3. #| &P M4k D: R JZBFIE]A 15h, pH 4 6.2-6.5, A7 pH
B9 ER &8GR M, P AR G, BTk 4-— F R Eh ke, PRk = Gl
Prik CBREFO9E R A 1:0.1:1.5: 2,

S4. #H & PR E: REBE 90°C, R ZEFTE A 48h, IR D
Fo - B R T ER G B RILA 1:2, P IR D = R CBR &9 FERILA 1: 0.5
B RAKD An ARG R BN 1 10, R TR C B A= & bt
R AREE A 1 1 20

S5. # & PR F; BREEE 60°C, REWHEA 0.5h, B EE
77 0.8 MPa, M4k E 5 5%#94e 8 fn = TR by FERL A 1:2: 0.001;
FEARE 5 WELAG R LR 1:10,

S6. F &P AR Gy Ao NH A ALFNEY R E A 10°C, BT A AR
(oA 15 WMUBRUEEF LBk, TR F 5808104009 F RiL A
1:10, Y HEARF 5L KTPEWR=ZA 1 30,

S7. #| &ML A2z : AT pH A 3, REZEBHEHN 80C, RLHE
B 4h, FEAR G, FEEAKGHELAN 1:10: 5, FE4IKG 5 A
BALATRYPE R A 1:2, Do NG BROGIRE A M,

% FEH 30%, hEH 97%

,3

% 5647 3

16
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S1. #| &P HMKB: BEATEE, REBEAS0C, RN 3
B, ALK A KR ERR, 3a, Ta-—F A -S5a-eriR. LR AR
BROGERIEH 1:15: 1, RBRCBRCENAEH 3a, 7a-=_5%
-5 a -2 BR 69 20 4%,

S2. # & PW4K C: KRBT A 15 i, % —RALF] A = &4k
B, H—HIERAD R F e, PHEIKRB 57K F — A ALF 69 FE RiL
A1: 1.5, PRIKBAAEZRE LG ERKA1:9,

S3. #| &P M4k D: RLEFIE]A 14h, pH H 6.2-6.6, A7 pH
IR G 6 R E F 3N, FIAIAR C. PRt 4-— W R A e . PR Uk,
Pk CBREFAGE R AN 1:0.4:2.5: 2.5,

S4. #& P4k E: REMEE 75°C, RZBE A 34h, F 4K D
Fo - B AR R P ERAY E R A 1:4.5, KD = A CBRERILA 1:
0.4 AWK D B ZAIEFGREILA 113, RAFN LR UG
Bk 69 ARAREL A 1 5 12

S5. # & PR F; REEZ 40°C, R EEEA 2h, REES
0.9MPa, *F 4K E &5 5%49406%Fn = TR0 & RELH 1:5: 0.005; F
AR E 5 FEEAYMEL A 1:15,

S6. H & FIAR Gy AN AN IBE A T°C, BEFFF A ARAR
(oA 13 WUBRLEEF L ihmEE, TR F 5808104009 F RiL A
1:9, ¥R F 5ELKFPEEGRELA 1: 35,

S7. #| &L F N2 : AT pH H 3.5, REBEAH 75°C, AR
B A 6h, PREIAK G, FPEEFeKAG BB A 1:18: 6. FHIKG 5
A EAATRYE R 1:5, I NG HEBROIKREH 1.5M,

B EEHK 28%, thEH 98%.

17
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15 4

S1. #| & P la4k B: B AW HEE, RLREH 90°C, KRBT E A
4 B, BRI A PR, 3a, 7a-—# L5012, AEEF
WESER 9B RE A 1:10: 0.7, RERCHRUEWHEHN 3a, 7a-
— 3 HE-5a-MekER g 15 1E,

S2. # &P WI4KC: RJZEFIAEA 30 BF, F— RALF A N-EX
T BRI, FHAUER N T, PR B 5ATE S — ALK 69 E
RrbH1: 0.8, PHEIIKRBAAERELGERLA 112

S3. #| &P M4k D: R ZBFIEIA 13h, pH 4 6.1-6.8, 47 pH
IR G AR E F 2N, FIAIAR C. Bt 4-— W R A e . PR Uk,
PRk CBRBTOYE/RILHA 1:0.2:2: 3,

S4. #H & PR E: REBE 50°C, R EZETIE]HA 36h, PR D
Fo - B R T ER G B RILA 1:3, P IR D = R CBR &I FERILA 1: 0.2
B a4k D fedh ZAHUEFGRBILR 10 11, BRI CBR CHS A= G i Bk
By FRE A 1 2 15

S5. #l&F 4k F; REMEE 20C, RN A 4h, B R/ED
1.2MPa, ¥ M4k E 5 5%49 486k e = LMty E/RL A 1:10: 0.01; &
B4k E 5 WEL6Y R Z L Hh 1:20,

S6. # &P IAR Gy A AN AN IBE A 2°C, BFFF A ARAR
LA 1 6 WTUBRLEEF BBk, TR F 5808104009 F RiL A
1:5, FH4KF 5L KTPEGRELA 1 :

S7. # &L F N2 AT pH H 3.2, REBEH 70°C, AR
B % 5h, 4K G, FEEFeKAG BBk A 1:15:8, FHKG 5
A EAATRGE R A 1:4, I NG BREGIREH 2M,

B EEH 28%, HEH 99%.

18
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315 5

S1. #| &P MR B: BEAFTEE, RMBEAT70C, REIIEA S
VB, AR R AEEE, 3a, Ta-— R A-5a-12kEE. FEEf X AR
BREGFERYLA 1:7: 0.55, REZ LR CEWAEHN 3a, 7Ta-2%
-5 a Rtz EE 69 17 42,

S2. # & 4K C: REZEFE A 2 N BF, H—RAK A AL,

—HWBER A FA, FEKB ST S —RAKGERILA 1 3,
PR B fe ik 3 LG9 RELA 1215

S3. #| & M4k D: R ZEFIA A 10h, pH 4 6.7-6.9, iAF pH
AR E IR IE F 1.5M, PR G, Pk 4-— W R AR, AR =T
e, PRk CERBTa9/ERILA 1:0.5:3:3.5,

S4. H & PR E: REBE 200C, R EZEFEIHA 12h, FHE4K D
Fo - AR FER O E RIL A 1:5, PR D Fo = A SR A9 E R A 1: 0.1
B AR D A ZAMEF R EILHA 11 15, RN CBR LB A= G b Bt
R AREE A 1 1 10

S5. #&PH4RF; REIZEEZ 50°C, BREEEA 3n, REES
1.1MPa, P Ia4k E 5 5%09 4288 o = LM 09 2 REEH 1:7: 0.008;
HARE 5 FPEEAYREL A 1:17,

S6. H &P IER Gy A AN AR E A 0°C, BTFFF A ARAR
Lo A 12 MUBRLEEF B, TR F 5808104009 F RiL A
1:2, PR F 5L KTPEEGQRELA 1 :

S7. #1& %L A NeBr: AT pH A 4, REBEN 60°C, B A H
M| % 8h, PIA4K G, PEEFe KGR EL A 1 - 110, PR G 5 F,
BAAPOYE R A 1:6, He NG EHBERAIREH 1M,

W RSy 26%, REFT 98%.

19
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19 6
KR A5 25 1 695 & R0 X HAE T+ 4K C 694 & J%

d 4k B (0.5g, 1.23mmol) BT =& %k (10mL) &, A AE4F
o —f ALsE (1. 6g, 12.3mmol) , ER T RN, FEEE K TLC (V
coeam * Voawe=1 1 1) Mix, B|RMTRBEBRIAF RS, g, REF
M, HSBZREENSH, RPLERABRSRLA 11 LR TEER 4
WmEk, 38 &Rk 0.3g, APHEIRC, IF 60%, B /FFH 24%, %%
JE 9 98%.

K349 7

KFE ) 5 E5) 1 096 & FEWEHET, &P EAKD,
CEREFA9 A& 4 0.98mmol o & /= F 4 30%, /&4 99%.

% 5617] 8

KFE ) 5 E5) 1 096 & FEWEHET, &P EAKD,
CERBEFAY R E A 1. 72mmo | o % /= FH 31%, 454 98%.

‘%%

2 56.15] 9
AR 5 e 1 AR A TR R AT, H &P EARE B,
FHOR A

2—- AL FELAG R & A 4. 48mmol o & FFH 28%, 4 98%.

%3647 10

RFEHAM) G FHP) 1 6F & T HGEALET, #&PEIKGH,
AN GG B & A 0. 148mmo | o & = FH 29%, 5 H 98%.

52 315 11

RFEHAM) G FHP) 1 6F & T HGEALET, #&PEIKGH,
AL FE R 0. 74mmo | » ¥ = F S 31%, 44 H 98%.

R LRI, A waiFegilid R Rvg e, 482 S 2 R G E A
&) = W VE A RO JRAE, AR R RAAI R, TEIKE Aok A, HRAR

20
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R Z, AR, FE, id i S RAF I a4 K RN 69~ 5,
TR 32%, EAKEHF G, LR & FRERE, ZAMR, BF
AR 52 M.

A LT AR R R iF ey Rk 567 X &, 3R A F sl A d
E, ST ASBOIHARAR KB, APFTUAAZMH ZEITHL, L
R P IFaGHAT A RN Z R, TR AT IS, SR, A,
B abERPFORPIERZA,

21
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7> G N S S

1. — A 88 L FALBR 69 ) & 77 ik, H4FIEa T, a5 T F3k:
FF 3a, 7Ta-—FK-5a-12EBR AN BRAAZ TS R EE R
5 YRHEMARE, MG PEIRE BT RS REEE RN ; BT P a

oo N
P E 0925 M) X F Cfd R OAEE. BEAREEAE

A, R2 HBLA,
2. ARIBAA) KN PR 0y A8 L RN B a9 H) & 7 ik, HAFAEA T,
PRk AR E R¥EFTE 3a, 7Ta-—HF A -5a- ek sid $—
10 REEWE . BRI . F KRB B R VAR L R R )G 13 2] 649 F 19]
AR
Rk, F—KEBELR M HA 3a, 7Ta-—HFHk-5a-12ixf 58
AT Y BEA R
R, FAR LA 34z F N AA;
15 Rk, #FHOREERIL A T A5 34T BEAL R
ik, BLARINE AN, 2F=4, 545 BB AT B M2 69 B
3. ARIABALH) B K 2 Ak 48 L RN B 0 &) & 77 ik, KAt T,
B REEIL R N R AT ER T, i 3a, 7Ta-—%3#-5a
el BR 5B £ 50-90°C A9 4T, RZLAFE| F H4K B;
20 i, PT# 3a, 7a-—FK-5a-12ER . FrdEEfpriL Bl
a9 B RkA 1:2-30:0.1-1;

22
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thik, PrikEzA—lE, RKLEHA C1-C10 —TEF, #k—F kit
A FEE, LB, RAEE, AMHEEF TR, RMLLA, FEERE F AL,

hik, PTEMERT AR E I, RREHKRIER., KRB, T
BR . RERER . 3T W ORARER P A9 —AF, ARG, HIKIER S H KA
B2 o

4. ARAEAA] B K 3 iR 6948 K AT BR 09 & 7 ik, HAFIEAE T,
BAC R K P P E AR B 5 5 — A AF] A 2—-36h I A% P AR G

ik, Prif e HARB HEFik s — A ALK A9 FE RELH 1:0.5-3, 4£
# A 1:0.8-2;

Hit, T & — AT AT RN, £ 8000 RH 2 KBTI
P a9 E AP AR, PR A AL R i BOR P BR S GH LA K BT
e B R R F RN SRR . AN R E Z R T &
— APy BT IRARBEEAEA NIRRT B EAz; Lk, R F— &
P A e B AR . R BRI R E = A5

5. HABAUF) B K 4 BTk 694 £ F R 6 H) % 7 ik, HAFAEE T,
$ ZBEALR S R AR C 5 4-—F A Fhatvr, ZThe. BRET
HAT B 1-15h B AT B R ik pH & 67 75 5 F 184k D;

Rk, PP 4R C, Bk 4— =W R AR abwg . BT = Tk, BTk
BRETa9 R A 1 :0.01-0.5 :1.5-3 : 0. 8-4,

6. HABAR B K 5 T 8948 3 AN 69 %) & 7 ik, MR T,
BLAR N ZBHAEPEA D 5% —aALFAE 2090°C & BT A2
3-72h;

Rk, Pk % — 8 ALH] A sk ], RigHh s makiXFl, RREH
2—-sREE AR P B

Rk, B AR D e Pk 5 — BALF 89 F REL A 1:2-5,
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7. ARFEAA) TR N PTIR R A K RN BR a9 H) &7 K, HAFAEE T,
BT o AR B ARCR B AL e RL R RS . 3 AL IR BB VAR KRR
S AF B PR A & R 2B

ik, AL SRR A 1,2 2 4, 542 F) e LR BT

8. ARIBAAN F K 7 PTG 88 K R NeBR a9 H| & 77 &, HAFAEET,
A LR RN AR A AR E SHEALF. ZUkRES B A
20-60°C &4 &4+ T #4742 2 & 0. 5—4h J& 75 sk F 1Al 4K F;

e, PR PRIk E S BERA = ERILA
1:0.02-10: 0.001-0.5;

Rk, PFTEABEAHI A 42 e fEALH], R A 5%—10%409 42 55% .

9. HABALF) K 8 BTk 64 £ RN BR 8 H) % 7 ik, HAFAEET,
342 R B ANFFFTIE F FAR F 5L R 7 24T RO ;

ik, TP IE4IRF SR F e FERL A 1:0.5-10;

Hit, PR AN A a2 edn, £HEAN, AL,

10, —AP48 L R 28y, HAFAEA T, KA &K 1 BTk ey 4g
* AN BR 6] & 7 R A ST B

24



WO 2020/177240 PCT/CN2019/091965

HOY

(F) (E)

11



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/091965

A. CLASSIFICATION OF SUBJECT MATTER
C071 9/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

co7l1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS; VEN; CNTXT; EPTXT; WOTXT; USTXT; CNKI; STN: ‘£ TR, TIlIE RAEMBAERAF, 5KEH, &
W, ZBHZ, IRAT, HEEEILER, —HE, AR, & it, MRE., Chenodeoxycholic acid, Dihydroxyl, Choline acid, Oxidat+,
Dehydrogenat+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109762043 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY et al.) 17 May 2019 1-10
(2019-05-17)
claims 1-10
X CN 1869043 A (SHENYANG UNIVERSITY OF CHEMICAL TECHNOLOGY) 29 10

November 2006 (2006-11-29)
claims 1 and 2

A CN 1869043 A (SHENYANG UNIVERSITY OF CHEMICAL TECHNOLOGY) 29 1-9
November 2006 (2006-11-29)
claims 1 and 2

A CN 107531743 A (CHIA TAI TIANQING PHARMACEUTICAL GROUP CO., LTD. et al.) 1-10
02 January 2018 (2018-01-02)
entire document

A CN 102712672 A (LIN, Chongging et al.) 03 October 2012 (2012-10-03) 1-10
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
24 October 2019 27 November 2019
Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/091965
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109762043 A 17 May 2019 None
CN 1869043 A 29 November 2006 CN 100540561 C 16 September 2009
CN 107531743 A 02 January 2018 ™ 201704251 A 01 February 2017
WO 2016173524 Al 03 November 2016
CN 102712672 A 03 October 2012 JP 5909774 B2 27 April 2016
us 9295677 B2 29 March 2016
AU 2010286253 Al 19 April 2012
SG 178562 Al 29 March 2012
SG 178562 B 08 December 2014
EP 2470553 A4 20 February 2013
HK 1176622 Al 10 November 2017
WO 2011022838 Al 03 March 2011
EP 2470553 Al 04 July 2012
us 2012277198 Al 01 November 2012
JP 2013502442 A 24 January 2013
HK 1176622 A0 02 August 2013
BR 112012004284 A2 13 June 2017
CN 102712672 B 14 September 2016
WO 2011022838 A8 16 June 2011

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2019/091965

A ESIRbaES
C07] 9/00(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
Co7J

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS ; VEN; CNTXT; EPTXT; WOTXT; USTXT; CNKT; STN: #ERgFE T K22, FlH RAEDHARGRAR, 3KE, BER, =K,
A, REEENERS, TR, FJEEER, &4k, WA, Chenodeoxycholic acid, Dihydroxyl, Choline acid, Oxi-
dat+, Dehydrogenat+

C. HETH
% AU SIS, BERN, IERMHEEETE PRI
PX CN 109762043 A (MERFHE T K% 4%) 20194F 5H 17H (2019-05-17) 1-10
BRIER1-10
X CN 1869043 A (JLFALT2K) 20064 117 29H (2006 - 11 - 29) 10
BRIERL, 2
A CN 1869043 A (JLFALT2K) 20064 117 29H (2006 - 11 - 29) 1-9
BRIERL, 2
A CN 107531743 A (IFERXRHGZEFRTERAR %) 20184 15 2H (2018 -01 - 1-10
02)
E'a
A CN 102712672 A (BREERE %) 20124F 104 3H (2012 - 10 - 03) 1-10
E'a
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“wy = E E1% 3 £ HA A~ E
g 7E BRI H SRR S A ITE S i S A i %5@%%%%@&?%F“I# ISR RN R
“L” AJHEHR KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 WA B
“0” WRISKAT. FH. RESEHAMT AT “gr FEEERE S
“pr A HETF B Fr HE BAEIR T AT ER iR A B S0
[l P 2 SERR 5 R 1 H #A Frs 22 AR 5 Wi 2 3
20194F 10H 24H 20194 115 27H
TSA/CNF & FR A0 MR 2y ik ZRE R
rb B B R 40 R AU (ISA/CN) 25 it
oy [l 5 i IV X B 147G 456 S 100088 hl
fEEE (86-10)62019451 HiEETE  (86-512) 88996541

R PCT/ISA/210 (582W) (201551 H)



R H S
XTREERNESR PCT/CN2019/091965
Wit 4 8 0 B RS el Gl el

CN 109762043 A 20194F 5H 17H T

CN 1869043 A 20064F 117 29H CN 100540561 20094 98 16H

CN 107531743 A 20184 1H 2H W 201704251 A 20174F 2H 1H
WO 2016173524 Al 20164F 118 3H

CN 102712672 A 20124F 108 3H JP 5909774 B2 20164F 48 27H
us 9295677 B2 20164F 38 29H
AU 2010286253 Al 20124F 48 19H
SG 178562 Al 20124F 38 29H
SG 178562 B 20144 128 8H
EP 2470553 A4 20134 28 20H
HK 1176622 Al 20174F 118 10H
WO 2011022838 Al 20114F 3H 3H
EP 2470553 Al 20124F 7H 4H
us 2012277198 Al 20124F 118 1H
JP 2013502442 A 20134 18 24H
HK 1176622 AO 20134 8H 2H
BR 112012004284 A2 20174F 64 13H
CN 102712672 B 20164F 98 14H
WO 2011022838 A8 20114F 68 16H

R PCT/1SA/210 (FEERIFE) (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

