wo 20187201516 A1 | 0E 000 O O

(12) IHBENSIEF A2 ERRIE
(19) t 57 HIRF=AE AR OO .0

\\

~ —
IIBB:T\’\?EEI (10) EBRA S
(43) Elbr 2 201516 Al
2018 £ 11 A 8 H (08.11.2018) WIPOIPCT WO 20187201516
1) EfrEFIHES: A FF #%, Beijing 100084 (CN). B # Z (CHEN,
CO7.J 9/00 (2006.01) AGIK 31/575 (2006.01) Xiangjun); 1 [ b 57 FF ¥ U X 08 A A 2 AR
C07J 73/00 (2006.01) A61K 31/58 (2006.01) Y ANE, Beijing 100084 (CN).

C07J 17/00 (2006.01) A61K 31/585 (2006.01) . e e
C07J 41/00 (2006.01) AGIP 27/12 (2006.01) (74) KEBA L RELH TR E H PR B (JEEKAL

C07J 71/00 (2006.01) & PARTNERS); T EIAL R F & X7 %895
55#E15AJZ, Beijing 100055 (CN).

(21) EFRERIES: PCT/CN2017/084437
L, @D IBEE A ERWE, TRE PR EZR

(22) EFRERIEA: 2017 % 5 A 16 H (16.05.2017) {#47) : AE,AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
(25) BigiEE Wi BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
N ‘ CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FIL, GB,
(26) AIES: i GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
(30) HLFEN: JP,KE, KG, KH, KN, KP, KR, KW,KZ, LA, LC, LK, LR,
201710311108.6  20174E535H (05.052017) CN LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,

(71) BRiE A : $51E K 2 (TSINGHUA UNIVERSITY) [CN/ MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,

CNT: 1 [ b 5T T 100084 {3 41 82 4) 46 76 46 K 22 QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ERHNE Beijing 100084 (CN) ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,

UZ, VC, VN, ZA, ZM, ZW.
(72) ZBAA: % RAO, Yu); F H 4k 7 7 i i X - .

HHA: BRI RAO. Yu):. = 84 EEE RGN, TRE R X
K 2% N IR, Beijing 100084 (CN). 3
S e e e v fR4) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
5k M (YAN, Yongbin); ' [E Jb 50 17§ € X 75 .

Y . NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), i (AM,
He K 2 4 W) H R UE, Beijing 100084 (CN). 45 >
w RN A AZ, BY, KG, KZ, RU, TJ, TM), BX#| (AL, AT, BE, BG,
3 PR (YANG, Xinglin); 7+ B b 5 7 ¥ & X &
et ; ‘ CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
TR NI Ak, Beijing 100084 (CN).  #F &k IE, I8, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT
(YANG, Zimo); "' [H b 52 T ¥ ¥& X 35 4 K % T T e

(54) Title: COMPOUND AND APPLICATION THEREOF FOR TREATMENT OF CATARACT
(54) ZRABIR: Y REAEIGTT A A B iR

(57) Abstract: A compound and an application thereof for treatment of cataract. The structural formula of the compound is as shown
in formula I. The compound of formula I, a prodrug thereof, or a pharmaceutically acceptable salt thereof, can be used to prevent,
alleviate, or reverse aggregation of lens proteins in cells. In lens cells, more than 90% of protein components are crystallins (CRYs),
comprising the three tamilies of o, B, and y-CRY, and mutation of the lens proteins causes aggregation of proteins in the cells, leading
to cataract diseases. ¢-CRY family mutants ¢ A-Y118D and ¢B-R120G, an B-CRY family mutant fB2-V187E, and y-CRY family
mutants YC-G129C and yD-W43R were selected for a study model of cataract diseases to detect effects of the compound. Compared
with existing micromolecules (such as C29, Science 350, 674), the micromolecule with a novel structure has better activity in inhibiting
protein aggregation caused by intracellular lens protein mutation, improves absorbability of drugs by the body and has no toxic side
effects on normal lens cells.

G RHE: —MUuaAHEERTANEFTHNAH. TdteamgsXmnXrr. Krsteay. HLar
L2y LR AT TR, SR R SRR E O A N IR E; ERRAR R, 90%LL
R A A SR R AR S B (erystallin, CRY), 3o, B y-CRY=ANFKIKE, MaoREEARERE G, 25
KAMWNFPIEARE, FEHANEER. ERo-CRYXERZEAoA-Y118D, oB-R120G, B-CRY ZK &R 14k
BB2-V187E, y-CRY K & 5 A8 /hyC-G129CFIyD-W4A3R Ay A 4 B2 0% B 5T RS I T A8k . e tp A
HPRERE) N1, SEER /NS TENC29, Science, 350, 674)M L, ZEIMBIMILA RIRIEEARZESH
MEARERFEGRIENE, HIESADRAT AR, H BT IES SR A S5aIER .
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S 75 RE AR s

HCTU 1.2eq, amine 1.5eq,
DCM/DMF, rt, 12h

th&Y) TV-23 (1.0 &) . HCTU (12 H&) MR E (1.5 “¥8) BT
DCM/DMF {R&VEFIF, Slbie: 12 it N 5E G R H & P A i 47
Yy, JKBERRZ: DMF. JoKBRERIN T4, SR L BERE 2 R AT 350, T r wheR
FRERRAE B ChmilE: 2B AR 20: 1D, B4amIV-1, 7%k 80%.

'H-NMR (400 MHz, CDCls) & (ppm) 5.50 (s, 1H), 3.25-3.21 (m, 1H), 2.72-2.67 (m,
1H), 2.23-2.17 (m, 1H), 0.86 (s, 3H), 0.47 (s, 2H); “C-NMR (100 MHz, CDCl3) & (ppm)
175.2, 134.5, 134.5, 79.1, 50.5, 50.4, 49.9, 44.6, 39.0, 37.2, 36.3, 35.7, 33.8, 32.1, 31.1,
30.9,29.8,28.1, 28.0, 26.6, 24.4, 22.7,21.1, 19.3, 18.6, 18.4, 15.9, 15.6, 7.8.

S 2. KIV-13 FIXIV-14 Bt &6 %

SN T7 R U T Frs

OH OTBDMS OTBDMS

TBDMSOT, 2,6-lutidine
DCM, 1t, 2h
90% " selectfluor
DCM/DMF

0°C, 1h o]

5 70%

40% HF
CH3CN/THF
50°C, 12h

75%

OTBDMS KIV-13 OH

NaBH, <
—
MeOQOH/DCM
t 40% HF
CH3CN/THF
50°C, 12h

F
75% i

. HOY 7
o ©, 2% T RWV-14

11
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&9 1 140mg ¥ T /K DCM (20mL) 1, {EUKIBE&AE R, &AM A
TBDMSOTf (291ul, 4.0 eq) , 2.6-lutidine (187uL, 5.0eq) . N IRAE %
FHCRE, TLC K00 s N £ JFRHE & (2h) o FEEEZERDGET R, s 5
TERRAE B ik 2R /S 200: 1), B46&W 2 (190mg) , 77F 90%.

144 2 'H-NMR (400 MHz, CDCl3) & (ppm) 4.62-4.60 (m, 1H),1.19 (s, 3H),
1.18 (s, 3H), 1.05 (s, 3H), 1.00 (s, 3H), 0.95 (s, 12H), 0.86 (s, 12H), 0.73 (s, 3H),
0.17 (s, 3H), 0.15 (s, 3H), 0.07 (s, 6H);"’C-NMR (100 MHz, CDCl3) & (ppm) 156.5,
156.5, 135.2, 133.1, 98.9, 73.7, 50.6, 50.2, 49.5, 45.7, 44.6, 38.5, 37.0, 36.7, 36.4,
31.3,31.2, 30.3, 29.8, 28.6, 28.4, 27.1, 26.7, 26.1, 26.0, 24.4, 21.0, 20.8, 19.8, 19.6,
18.9, 18.6, 18.5, 18.3, 16.1, -1.88, -3.9, -4.5.

54 2 (100mg) ¥T 3ml () DCM A1 2ml ) DMF KRG W, FEUKIG 4
BRI selectfluor (50mg, 1.0eq) , RMEAEZE FHF: 1he Sy A AN
IR E NS TSR, /K BRIR AN T8, SRS FEBE S 28 AN TR, i fs ™ iR
FRERCAE B ChhBE: B WS 50: 1), 34E&W 3 (60mg) , 77F 71%.

144 3 "H-NMR (400 MHz, CDCls) & (ppm) 5.34 (ddd, J=48.0 Hz, J = 13.0
Hz, J = 6.2 Hz, 1H), 2.53-2.74 (m, 1H), 1.31 (s, 3H), 1.177 (s, 3H), 1.170 (s, 3H),
1.15 (s, 3H), 1.11 (s, 3H), 0.91 (d, J = 6.4 Hz, 3H), 0.89 (s, 3H), 0.87 (s, 9H), 0.71 (s,
3H), 0.05 (s, 6H);"’C-NMR (100 MHz, CDCl3) § (ppm) 210.2 (d, J = 11.8 Hz, 1C),
135.75, 133.0, 89.3 (d, J = 184.9 Hz, 1C), 73.6, 52.1, 50.4, 49.9, 48.5, 45.6, 44.6,
43.7, 43.6, 38.1, 38.0, 36.9, 36.5, 30.8, 30.2, 29.8, 28.3, 26.1, 26.0, 24.6, 24.4, 21.6,
21.4,20.9,20.1,19.0, 18.8, 18.2, 15.8, -1.9.

th&4 3 (57mg) T DCM/MeOH (1mL/3mL) , & iR 6l & L5
(20mg, Seq) MABIRMHH, ZWEBEFE The SN R RR RSN b
W, TCKBREREN T, SRJS PR 28 ROCETHR, Prisr R A 7
CHMBE: CROBE 50: 1), BB 4 (30mg) , 77K 70%; LEW S
(9mg) , =% 20%.

b4 4 "TH-NMR (400 MHz, CDCl3) § (ppm) 4.69-4.53 (m, 1H),3.29 (t, J =
12.0 Hz, 1H), 1.18 (s, 3H), 1.17 (s, 3H), 1.08 (s, 3H), 1.06 (s, 3H), 0.87 (d, J = 6.4
Hz, 3H), 0.88 (s, 3H), 0.87 (s, 3H), 0.85 (s, 9H), 0.69 (s, 3H), 0.06 (s, 6H).

44 5 'H-NMR (400 MHz, CDCl3) & (ppm) 5.00-4.85 (m, 1H), 3.67 (d, J =
6.8 Hz, 1H), 1.18 (s, 3H), 1.17 (s, 3H), 1.06 (s, 3H), 1.04 (s, 3H), 0.90 (d, J = 6.4 Hz,
3H), 0.897 (s, 3H), 0.88 (s, 3H), 0.85 (s, 9H), 0.69 (s, 3H), 0.06 (s, 6H).

&Y 4 (30mg) W T ZHE/THF (1ml/1mL) , 40% HF KERMA R W

12
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W, SO IRICHERFRE R . RNV HE HSLESEH R, & DCM %
B, TKDRERAN T, SR)5 M e 2 R ANZS T3 ), I il R R AT 70 &
CAHlE: ZMROEE 10: 1D, 34E% (AIV-13>  (18mg) , j"# 75%.

th&4 (RXIV-13) 'H-NMR (400 MHz, CDCl5) § (ppm) 4.66-4.49 (m, 1H),
3.28 (dd, J = 13.0 Hz,J = 9.6 Hz,1H), 1.21 (s, 6H), 1.07 (s, 3H), 1.05 (s, 3H), 0.90 (d,
J = 6.3 Hz, 3H), 0.88 (s, 3H), 0.86 (s, 3H), 0.68 (s, 3H);"’C-NMR (100 MHz, CDCl;)
8 (ppm) 134.9, 133.5, 93.4 (d, J = 165.6 Hz, 1C), 81.0 (d, J = 15.4 Hz, 1C), 71.1,
50.4, 50.2, 50.1, 49.8, 44.5, 44.4, 41.1, 40.9, 39.5, 39.4, 38.7, 38.5, 36.7, 36.5, 30.8,
30.76,29.7,29.3, 29.2, 28.4, 28.2, 26.2, 24.3, 21.3, 21.1, 20.2, 18.7, 18.0, 16.6, 15.7.

& 5 (20mg) W T ZJE/THF (Iml/1mL) , 40% HF AN 2 2 [
W, SO IRICHERFRE R . RNV HE HSLESEH R, & DCM %
B, TKDRERAN T, SR)5 M e 2 R ANZS T3 ), I il R R AT 70 &

CAHmE: ZMROEE 10: 1D, 34E% (AIV-14>  (14mg) , j7% 85%.

b4 (KX IV-14) 'H-NMR (400 MHz, CDCl;) § (ppm) 5.01-4.85 (m, 1H),
3.67 (d, J = 7.7 Hz, 1H), 1.21 (s, 6H), 1.05 (s, 3H), 1.03 (s, 3H), 0.92-0.88 (m, 9H),
0.69 (s, 3H);"?C-NMR (100 MHz, CDCl;) & (ppm) 134.7, 133.9, 91.5 (d, J = 167.1
Hz, 1C), 76.7, 71.2, 50.5, 50.0, 44.6, 44.5, 43.5, 38.8, 38.7, 38.6, 38.5, 36.8, 36.6,
35.8,35.6,31.0,30.9, 29.8, 29.5, 29.4, 28.3, 28.2, 26.1, 24.4, 21.9, 21.3, 21.26, 20.3,
18.8,17.9, 15.8.

SEHER] 3. ZIV-20 Tt &l 4%

[ 77 R TR R

m-CPBA
NaHCO4
DCM 0°C,20min

90%

NaBH,
MeOH/DCM
rt, 12h

OH

40%HF
CHLCN/THF HO.,
50°C 6h :

HO,,

HO 15% for two steps HO

W

”
7
rd

AIV-20
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b4 2 (380mg, 0.56mmol) T DCM /1, HEUKIBEIE R, ¥ m-CPBA
(1.0eq) 5 NaHCO;s (0.7eq) f) DCM VR E RN AN BB, BEFE 20min,
TLC Kl S B 5€ 8, B B3R 0 N T OB R S B ¥ 15 b e B, FH K R 5
DCM #HL, KGR T4, BeRZ RACZETHA, Irdgr ah e AL 73 B
(Al ZRAME 80: 1) , f9ib&¥ 6 (290mg) , # 90%.

k&4 () 'H-NMR (400 MHz, CDCls) & (ppm) 4.65-4.60 (q, J1 = 6Hz, J, =
12Hz, 1H), 1.17-1.16 (d, 6H), 1.11 (s, 3H), 1.08 (s, 3H), 0.90 (s, 6H), 0.71 (s, 3H),
0.14 (s, 3H), 0.02 (s, 3H);"’C-NMR (100 MHz, CDCl;) & (ppm) 214.08, 135.16,
133.69, 73.64, 71.62, 52.11, 50.45, 49.86, 48.19, 46.85, 45.62, 44.60, 37.87, 36.87,
36.52, 32.02, 30.91, 30.84, 30.18, 29.74, 29.45, 28.29, 26.21, 25.96, 25.94, 24.97,
24.34, 22.78, 21.84, 21.55, 20.92, 20.07, 19.31, 19.17, 18.81, 18.71, 18.19, 15.82,
14.50, -1.98, -4.50, -5.45.

A5 6 (290mg, 0.51mmol) T MeOH/DCM H, ¥ NaBH, (10.0eq)
SIS N, IR RS A, TLC Ml s B se i, e 75 AR T
I, BT AR A B CRE: LR R 40: 1D, AW 7, A
T2 RN,

W& 7% T ZHE/THF (1ml/1mL) , 40% HF K% (100ul) A F MY
W, SO ERPE . RV E HF HEALS SR A, A& DCM %
BU, KB BRA T8, B A RMZETHEM, e ok RS S

(DCM: MeOH 50: 1) , k&Y (KIV-200 (36mg) , PiD=% 15%.

&4 (:X1V-20) '"H-NMR (400 MHz, CD;0D) § (ppm) 3.66-3.60 (m, 1H),
2.93-2.91 (d, J = 9.6Hz, 1H), 1.05 (s, 3H), 1.01 (s, 3H), 0.93-0.91 (d, 3H), 0.89 (s,
3H), 0.82 (s, 3H), 0.92 (s, 3H);*C-NMR (100 MHz, CD;OD) & (ppm) 135.48,
135.14, 83.97, 71.26, 69.66, 51.49, 51.41, 50.61, 45.38, 44.98, 44.75, 40.02, 38.91,
37.70, 37.39, 31.88, 31.57, 29.11, 28.99, 28.95, 28.91, 27.18, 24.55, 21.97, 21.84,
20.58, 19.12, 19.09, 17.07, 16.18.

SHER) 4. IV-8. IV-11 FIIV-12 Frortb &9 1 H %

SN T7 R U T Frs

&Y 8 16 g (40%, 13.7mmol) T DCM 1, §i 3h fE=W\ FIIA—F
m-CPBA 5 NaHCO;, J& 3h fEUKHE AT T IMAFI T m-CPBA, TLC il )
56, SOVTR A IR R S AN TR PR, KRR T, e A R AN AT
BT 77 R R AE B CRMBE: ZR OB 80: 1) , A4LEW 9, 7%
80%.
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m-CPBA
NaHCO:;
DCM

rt, 3h; 0°C, 3h

HOl,, Et,0

rt, 20min
@) 80% 85%
O)\ 8
PPhs
OFEt
3.0eq
O
DCM, rt, 4h
90%
OH
1. Pd/C, Hy, MeOH
2. KOH, EtOH/H,0O
1. LiAlH,, THF

2. Pd/C, Hy, MeOH

X IV-11

EY 9 1.1 g (2.4mmol) T LlEH, HIO, IMA RNV, Zil T~
20min, TLC 3l RNV 584y, RV KPES, ToKBRRREI T8, BEf 78 R IG5
FHH, FrgrsmEMeEY (o WTHEBERT T2 &M,

1A 10 200 mg (0.4mmol) %1 DCM 7, 4R AL A M- 374870 o A
RIS, BARPER T 4h, B RDGETHER, B iR R
FEOE CamEE: SR AHE 50: 1D, f4EW 11 (190mg) , 73 90%.

k&4 11 "H-NMR (400 MHz, CDCl;) & (ppm) 5.01-4.85 (m, 1H), 3.67 (d, J =
7.7 Hz, 1H), 1.21 (s, 6H), 1.05 (s, 3H), 1.03 (s, 3H), 0.92-0.88 (m, 9H), 0.69 (s,
3H);*C-NMR (100 MHz, CDCls) & (ppm) 134.7, 133.9, 91.5 (d, J = 167.1 Hz, 1C),
76.7, 712, 50.5, 50.0, 44.6, 44.5, 43.5, 38.8, 38.7, 38.6, 38.5, 36.8, 36.6, 35.8, 35.6,
31.0,30.9,29.8, 29.5, 29.4, 28.3, 28.2, 26.1, 24.4, 21.9, 21.3, 21.26, 20.3, 18.8, 17.9,
15.8.
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&% 11 100 mg (0.2mmol) ¥ T 4 EE/7K (4ml/ 2 m1D ', JIA KOH
(3.0 eq) , 120°Cn#id &, TLC Kl e NV 584r, NI e 28 RN £ &
B, JKAHT I ER IR 22 PH<7, ik uEfr A3 ale R FHREIRAE 70 B8 (A ulilE: &
MROMES: 1), B IV-12 (30 mg) , 7% 33%.

&4 (XIV-12) '"H-NMR (400 MHz, DMSO) § (ppm) 12.09 (s, 1H), 6.63 (s,
1H), 4.31-4.32 (d, 1H), 3.00-2.97 (dd, 1H), 1.98 (s, 3H), 1.12 (s, 3H), 0.96-0.90 (m,
9H), 0.83 (s, 3H), 0.69 (s, 3H);"’C-NMR (100 MHz, DMSO) & (ppm) 168.81, 141.99,
134.30, 133.48, 127.38, 76.72, 50.01, 49.75, 49.34, 44.02, 38.50, 36.52, 35.74, 35.16,
34.50, 30.48, 30.37, 28.07, 27.65, 27.54, 25.97, 24.94, 23.99, 20.47, 18.96, 18.30,

17.85, 15.79, 15.52, 12.10.

A 11 80 mg (0.15mmol) ¥ T HEEH, A 20%6k, 7R =R
TR A, TLC R0 o 54, OV R Lk uk, e A R TR it
PR T CRE/K (3 ml/ 1.5 mDD , JIAKOH (3.0 eq) , 120°Ch#hid#Z, TLC
R S R 58 A, RO e 75 R AN GE L G, KA IR #h R &2 PH<T,
CEPEPTAS 7 MR R RERCAE 0 8 CHMlE: SR MR S: 1), e Iv-11

(20 mg) , H7F 29%.

& (X1V-11) 'H-NMR (400 MHz, DMSO) & (ppm) 3.02-2.98(dd, 1H),
2.31-2.28 (t, 1H), 1.98 (s, 3H), 1.03-1.02 (d, 3H), 0.91-0.89 (d, 3H), 0.85-0.83 (m,
3H), 0.69 (s, 3H);

A& 11 100 mg (0.19mmol) ¥ T /K DCM, {EUKIE T 2121 il DIBAL
(5.0 eq) » RS TSN 3h, SN 2218 3 o 7 i b A1ide 2 DIBAL, Jig
A RTINS e K A 4y 8 CAhimE: 4R S ls 10: 1D, 13
&M IV-9 (68 mg) , 7= 85%.

&4 "H-NMR (400 MHz, CDCl3) & (ppm) 5.41-5.38 (t, 1H), 4.00 (s, 2H),
3.25-3.21 (dd, 1H), 1.06-0.98 (m, 9H), 0.93-0.92 (d, 3H), 0.87 (s, 3H), 0.80 (s, 3H),
0.69 (s, 3H);">*C-NMR (100 MHz, CDCls) & (ppm) 134.52, 134.47, 134.41, 127.19,
79.10, 69.22, 50.51, 50.48, 49.92, 44.61, 39.00, 37.13, 36.40, 36.09, 35.69, 31.10,
30.94, 29.81, 28.33, 28.07, 27.95, 26.61, 24.62, 26.36, 21.11, 19.25, 18.72, 18.36,
15.87, 15.53, 13.75.

&4 11 (100mg) ¥ T THF (10ml) 1, $EFEL&ME FIinA A8 8
(2.0eq) » RMNEZEBRTFHFE 6 N SOVEERSE, o) N m TP,
MRSV Y S B, el bl ak, R e 28 R AT, g ek
RERCHE N (& F ke FRES: 1, BUAEWAIV-8, =% 80%.

th&4 (X 1V-8) 'H-NMR (400 MHz, CDCl3) & (ppm) 3.52-3.48 (m, 1H),
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3.44-3.39 (m, 1H), 3.25-3.21 (m, 1H), 0.68 (s, 3H);"*C-NMR (100 MHz, CDCl3) &
(ppm) 134.5, 79.1, 68.7, 68.5, 50.6, 50.5, 49.9, 44.6, 39.0, 37.2, 36.7, 36.6, 36.5,
36.0, 35.7, 33.8, 33.7, 31.1, 31.0, 29.8, 28.4, 28.1, 28.0, 26.6, 24.4, 21.1, 19.3, 18.9,
18.8, 18.4, 16.9, 16.6, 15.9, 15.6

SEHEF] 5. IV-9 FHZLIV-10 Frontb &4 (1) ) 4%

B 7 R TR R

&) 12 400 mg (0.8mmol) %1 DCM 7, 4 RT AL i M- S7 483K in A
RIS, BARPER T 4h, B RDGETHER, B iR R
FEOE Camik: CMRABE30: 1D, f4LEY 13 (436 mg) » 7% 95%.

k&4 13 "H-NMR (400 MHz, CDCl;) & (ppm) 5.01-4.85 (m, 1H), 3.67 (d, J =
7.7 Hz, 1H), 1.21 (s, 6H), 1.05 (s, 3H), 1.03 (s, 3H), 0.92-0.88 (m, 9H), 0.69 (s,
3H);*C-NMR (100 MHz, CDCls) & (ppm) 134.7, 133.9, 91.5 (d, J = 167.1 Hz, 1C),
76.7, 71.2, 50.5, 50.0, 44.6, 44.5, 43.5, 38.8, 38.7, 38.6, 38.5, 36.8, 36.6, 35.8, 35.6,
31.0,30.9,29.8,29.5, 29.4, 28.3, 28.2, 26.1, 24.4,21.9, 21.3, 21.26, 20.3, 18.8, 17.9,
15.8.

OBn
=~
Ph3P/\[c])/ 5.06q

DCM, rt, 4h -
95% z (13, E)

1. Pd/C, Hp, MeOH
2. KOH, E{OH/H,0

HO

KIV-10 kK KIV-9

A9 13 140 mg (0.25mmol) ¥ T &FE//K (4ml/ 2 m1) 1, A KOH
(3.0 eq) , 120°Cn#id &, TLC Kl e NV 584r, NI e 28 RN £ &
B, KAH IR SRR U 2 PH<T7, 383 MR HBEIRAE 0 & CRE: &
B LlE 5 1D, BhamIv-10 (x, 244 mg) , 7% 22%.

th&9 (X1V-10) 'H-NMR (400 MHz, CDCls) & (ppm) 6.83-6.76 (td, 1H),
5.77-5.73 (d, 1H, J=15.2Hz), 4.33-4.31 (d, 1H), 3.02-2.97 (dd, 1H), 1.15-1.11 (t, 3H),
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0.97-0.88 (m, 9H), 0.84 (s, 3H), 0.70 (s, 3H);"> C-NMR (100 MHz, CDCl;) & (ppm)
167.12, 149.37, 134.29, 133.47, 121.64, 76.71, 66.97, 50.00, 49.77, 49.33, 44.02,
38.49, 36.50, 35.58, 35.15, 34.09, 30.35, 28.30, 28.07, 27,59, 27.53, 25.96, 23.99,
20.46, 18.95, 18.23, 17.84, 15.79, 15.52.

5 13 50 mg (0.09mmol) T FEEH, A 20%4EH%, 7EE/ T =R
TR, TLC Bl RN 5E 4, RV AR L8, Tl 24 R ET 5 e
FERE T EE/K (3 ml/ 1.5 mDD) , A KOH (3.0 eq) , 120CHi#vid#&, TLC
RO R N 5E AT, BN IR L 28 R AN 2 O, JKAR S Ik iR A 2 PH<7,
REERT AR SR AT B CHMEE: R OER 5: 1, AW V9 (X
X, 10mg) , Ef=F 25%.

b &4 (XIV-9) 'H-NMR (400 MHz, CDCls) & (ppm) 4.32-4.31 (d, 1H),
3.01-2.96 (dd, 1H), 2.19-2.16 (t, 2H), 1.14-1.09 (t, 3H), 1.02-0.89 (m, 9H), 0.85-0.83
(m, 7H), 0.69 (s, 3H);"> C-NMR (100 MHz, CDCls) & (ppm) 174.50, 133.53, 76.75,
50.04, 49.90, 49.36, 43.99, 38.52, 36.54, 35.71, 35.36, 35.19, 33.70, 30.52, 30.38,
28.10, 27.70, 27.56, 26.00, 25,16, 24.94, 24.03, 20.50, 18.98, 18.49, 17.87, 15.82,
15.55.

SR 64 2RIV-7 A VI-1 Frostb & &%

B 7 R TR R

OH

o)
)&\“ MeOH/H,0
EtO f\‘l\+ K20003
5eq N 80°C, 5h

_—

Rho(OAc), 5%

HO DCM, 40°C, 12h

% 224mg

25-hydro-lanosterol

A VI-1 AIV-7

18
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25-hydro-lanosterol(224 mg), Rhy(OAc),; (8mg, 5%)F E & LR LNE% T
1omL &M, SOVIRAER B IS 40 FIREE, &MY 12h. Jrf3 R MVIK
P BE 5 25 AN T30, A7 ek R AL 70 3 CRti g . £ &R 20
D, B4EWHANE MeOH/H20(2mL/1mL)H, HIA 5 AU ERERH, AT
80 fRICHK, &M She (L&EWH DCM ZEHL, ToKBREREN T, RIG AR
TR, A R R s (& ke FlE 50: D, fHbaYal
VI-1 MIIV-7, 723255 51 4 20%H1 30%.

k&4 (VI-1) 'H-NMR (400 MHz, CD;0D/ CDCl3(2:1)) & (ppm) 4.13-4.01
(m, 2H),2.90 (d, J = 9.9 Hz, 1H), 1.15 (s, 6H), 1.01 (s, 3H), 0.96 (s, 3H), 0.87-0.82
(m, 8H), 0.66 (s, 3H); "C-NMR (100 MHz, CD;0D/ CDCl; (2:1)) & (ppm) 134.4,
88.5, 70.8, 67.1, 50.8, 50.5, 49.7, 44.4, 44.1, 38.9, 36.9, 36.7, 36.4, 35.4, 30.9, 30.7,
28.6,28.4,28.1,27.8, 26.4, 24.1,23.2,21.1,20.9, 19.0, 18.5, 18.0, 16.0, 15.6.

b4 (X 1IV-7) H'H-NMR (400 MHz, CD;0D/ CDCl;s (2:1)) & (ppm) 3.94 (s,
2H), 3.18-3.14 (m, 1H), 1.15 (s, 6H), 0.94 (s, 6H), 0.86 (d, J = 6.2 Hz, 3H), 0.84 (s,
3H), 0.76 (s, 3H), 0.65 (s, 3H); “C-NMR (100 MHz, CD;0OD/ CDCl; (2:1)) & (ppm)
134.4, 134.3, 78.6, 50.4, 50.3, 49.6, 44.3, 40.2, 38.7, 36.8, 36.5, 36.3, 35.5, 30.8,
30.6,29.5, 28.1, 27.6, 27.2, 26.3, 24.9, 24.0, 20.8, 18.9, 18.4, 18.1, 15.5, 15.2.

SEHER] 7. RIV-16. RIV-18 FIZNIV-19 FTntb &l 4%

SN T7 R U T Frs

O OH I

MsCl1.2 eq
DMAP 0.25eq

LiAlH,, THF
DCM, rt, 24h

reflux, 6h
90%

60% HO

g ER VN
IV-19

HO HO

Na2803
H,O/THF/EtOH
90°C, 7h

1. P(OEt)s, 160°C
12h

2. 1M NaOH, MeOH
i, 12h

50%

W,

HS ©
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b &% 14 (215mg) ¥ T THF (10ml) o, BEREE& M A Y& 24148
(38mg, 2.0eq) , RNAEEIE FHFE 6 NI N EEHGT, 1 SRR
B, OHUR ROV VS ARE, AR Lk, AR R 2 R AT, i
MR A (& ke FEES: 1D, BUEWRIV-19, 7% 90%.

b & H 1IV-19:"H-NMR (400 MHz, CDCl;3) § (ppm) 3.64 (m, t, J = 6.6 Hz,2H),
3.25-3.21 (m, 1H), 1.00 (s, 3H), 0.98 (s, 3H), 0.87 (s, 3H), 0.81 (s, 3H), 0.68 (s,
3H);"> C-NMR (100 MHz, CDCl;) & (ppm) 134.53, 79.13, 63.25, 50.57, 50.53, 49.94,
44.59, 39.02, 37.15, 36.51, 36.31, 35.72, 33.03, 31.11, 30.97, 28.36, 28.10, 27.98,
26.63, 26.35, 26.28, 24.40, 21.14, 19.28, 18.84, 18.39, 15.88, 15.56.

=RER (262mg, 1.0eq) , BEME (75 mg, 1.1 eq) ¥ T 20 mLDCM 1, filt
(252mg, 1.0eq) M AR BB R P, PF: R e WAL, B RE 6 1B

(RAFTE 20 80 , ZFEHEW 14H (431mg) MIAR] ER@EwH, SR
R, G DCM ZEHL, /KRR BN T8, AR5 1 BERE 28 R 8T,
JAS = SR AR /3 B Camilk: SRR /e 50: D, BUAEP 141, 7%
H 50%.

&0 14-1: "H-NMR (400 MHz, CDCls) § (ppm) 3.24-3.1 (m, 3H), 0.80 (s,
3H), 0.68 (s, 3H);">C-NMR (100 MHz, CDCl5) § (ppm) 134.53, 134.49, 79.07, 50.53,
49.92, 44.59, 39.00, 37.13, 36.47, 36.10, 35.72, 33.76, 31.12, 30.96, 28.34, 28.10,
27.97,26.63, 25.40, 24.39, 21.12, 19.27, 18.82, 15.88, 15.55, 7.42.

A 14-1 (30mg) ¥ T LB/ THF/5% R RS (2ml/2mL/2mL) V& &)
o, HZEBEEE, AR 100 FEIKE, RN ROVIBH e 25 R AGET,
Fif3r= RS S (DCM: FEE 8: 1) , &4 (KIV-16D

(26mg) , J7# 95%.,

b &1V-16: '"H-NMR (400 MHz, DMSO-d6) & (ppm) 4.30 (s, d, J = 4.4
Hz,1H), 3.16 (d, J = 4.8 Hz,1H), 3.00-2.99 (m, 1H), 0.69 (s, 3H), 0.65 (s, 3H);"’C-
NMR (100 MHz, DMSO-d6) & (ppm) 134.80, 134.05, 77.25, 52.07, 50.48, 49.86,
44.49, 39.01, 37.03, 36.33, 36.07, 31.04, 30.88, 29.42, 28.59, 28.23, 28.06, 26.49,
26.05, 25.64, 24.53, 20.99, 19.47, 19.04, 18.37, 16.31, 16.06.

L) 8 FIV-5 Bt &4 1 %

SN T7 R U T Frs

OH OH OH

OH
DMP 1.2eq
DCM
n,5h

10% KOH EtOH
_—

85% 90°C, 2h

AcO 90% HO

AcO

15 16

KIV-5
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&4 15 (50mg) T DCM, DMP (50mg, 1.2eq) MIAZIMikZET,
FIBEHE S NI, SN LR R A B TR, EAKRR RN TR, ARG
BEREZE RANGET W, Frasr= R AR AR 8 CHlEE: R 4WE 102 1D,
BEY 16 (43mg) , 75F 85%.,

'H-NMR (400 MHz, CDCl3) & (ppm) 4.51-4.47 (m, 1H), 2.60-2.43 (m, 2H),
2.04 (s, 3H), 1.38 (s, 6H), 1.00 (s, 3H), 0.91-0.88 (m, 12H), 0.68 (s, 3H);"*C-NMR
(100 MHz, CDCl3) & (ppm) 215.2, 171.2, 134.5, 134.4, 81.0, 76.3, 50.6, 50.5, 50.0,
44.7,37.9,37.0, 36.2, 35.4, 32.7, 31.1, 30.9, 30.3, 28.3, 28.0, 26.7, 26.5, 24.4, 243,
21.5,21.1,19.3, 18.6, 18.2, 16.7, 15.9.

WEY 16 BT 10%IME A BT, 90°C, RNMIADNE, RNV
WG, CEEWTRAEERE 28 R L2871, AR PH (3N, H DCM
A ANUHA KR BRAN T, SRS fE H BERE 28 R AT M), g ek
RERCAE MBS COuhBk: 2B ZmE 5: 1D, BHaWRXIV-5 (43mg) , 7%
90%.

& IV-5: '"H-NMR (400 MHz, CDCl5) & (ppm) 3.25-3.22 (m, 1H), 2.57-
2.48 (m, 2H), 1.00 (s, 3H), 0.98 (s, 3H), 0.91-0.88 (m, 10H), 0.81 (s, 3H), 0.69 (s,
3H);"*C-NMR (100 MHz, CDCls) & (ppm) 215.1, 134.6, 134.5, 79.1, 76.4, 50.60,
50.57, 50.0, 44.7, 39.1, 37.2, 36.3, 35.8, 32.8, 32.1, 31.2, 31.0, 30.4, 29.9, 29.5, 28.3,
28.1,26.72,26.67, 24.4,22.8,21.2,19.3, 18.6, 18.4, 15.9, 15.6, 14.3

SEHEF] 9. V-3 L IV-2 &9 1K) 4%

SN T7 R U T Frs

OBz

BzO
BZO%OBZ
OH O

OBz

BzO 2 NH
Bz0™ 0B,0 NaBH,, MeOH
CCls abHy, Ve
rt, 30min
O 3A MS, dry DCM o] 95%
0.1eq TMSOTF %
17 rt, 1h, 85% 18
B0 §F e
BzO: O OBz HO S OH
lo) NaOMe, MeOH/DCM o)

rt, 3h

80%
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EW 17 (60mg) , =R LMEREHLIA (130mg, 1.3eq) FiEHILER 3A 43
T T oK & e, AR, EukEs T, A (3ul, 10%) K
TMSOTS, ZFi&HEFE 1he NN 1 8= 2K PRI S F IR s B9 A o e
FR SV TR VE RS, KBKIRIN T4,  RJE M R e 28 RAGE T ), g ™ ik
FRERAE AN CHwhiBk: MR ZmE 10: 1D, 844 18 (118mg) , 773 85%

'"H-NMR (400 MHz, CDCl3) & (ppm) 8.00 (d, J = 7.7 Hz, 2H), 7.94 (d, J = 7.7
Hz, 2H), 7.90 (d, J = 7.7 Hz, 2H), 7.82 (d, J = 7.7 Hz, 2H), 7.55-7.50 (m, 3H), 7.44-
7.33 (m, 10H), 7.30-7.26 (m, 2H), 5.92 (t, J = 9.7 Hz, 1H), 5.58 (t, J = 9.7 Hz, 1H),
5.50 (t, J = 8.4 Hz, 1H), 5.00 (d, J = 7.9 Hz, 2H), 4.60-4.56 (m, 1H), 4.50-4.45 (m,
1H), 4.19-4.15 (m, 1H), 2.62-2.54 (m, 1H), 2.42-2.37 (m, 1H), 1.20 (s, 6H), 1.12 (s,
3H), 1.09 (s, 3H), 1.06 (s, 3H), 0.84 (s, 3H), 0.72 (d, J = 6.1 Hz, 3H), 0.67 (s, 3H).

th&4 18 (100mg) ¥ T HEE (5mL) , MIEALE (1omg) hnA B S 14
AF, =ETFHHE 30 43Bh, SN R R IR SR VRS, SRR IR T
B, ARG A BERE 28 R AR TN, g sl K R IRAE 0 3 CatiE: JR &
figs: 1D, HEEWAIV-3 (95mg) , 7% 95%.

&9 1IV-3: '"H-NMR (400 MHz, CDCl;) & (ppm) 8.00 (d, J = 7.7 Hz, 2H),
7.94 (d, J=7.7 Hz, 2H), 7.90 (d, J = 7.7 Hz, 2H), 7.82 (d, J = 7.7 Hz, 2H), 7.55-7.50
(m, 3H), 7.44-7.33 (m, 10H), 7.30-7.26 (m, 2H), 5.92 (t, J = 9.7 Hz, 1H), 5.58 (t, J =
9.7 Hz, 1H), 5.50 (t, J = 8.4 Hz, 1H), 5.00 (d, J = 7.9 Hz, 2H), 4.60-4.56 (m, 1H),
4.50-4.49 (m, 1H), 4.17-4.15 (m, 1H), 3.24-3.22 (m, 1H), 0.64 (s, 3H);"*C-NMR
(100 MHz, CDCl;) & (ppm) 166.21, 165.9, 165.4, 165.0, 134.49, 133.52, 133.28,
133.18, 129.93, 129.87, 129.79, 129.73, 129.55, 129.00, 128.92, 128.52, 128.44,
128.41, 128.38, 95.91, 79.06, 78.92, 73.25, 72.14, 72.10, 70.32, 63.81, 50.61, 50.50,
49.86, 44.51, 42.84, 38.99, 37.10, 36.69, 36.50, 35.70, 31.05, 30.91, 28.28, 28.07,
27.95,27.19, 26.59, 25.31, 24.37, 21.09, 20.70, 19.25, 18.64, 18.35, 15.85, 15.54.

b & IV-3 (58mg) ¥ T DCM/MeOH(1: 3 WP, A BB )
(6mg) , ZFMRRMN 3h, KNV BE e, H THRER, oK
WA T, ARG BERE 2B R IZETEHER, R R AR B Ch
Bk: CFRAHES: D, fHMEEYIV-2 (28mg) , 772 80%.

& IV-2: "H-NMR (400 MHz, CD30D/ CDCl;s (2:1)) & (ppm) 4.43 (d, J =
7.7 Hz,1H), 3.79-3.77 (m, 1H), 3.70-3.66 (m, 1H), 3.38-3.35 (m, 2H), 3.24-3.23 (m,
1H), 3.18-3.14 (m, 2H), 0.85 (s, 3H), 0.77 (s, 3H), 0.67 (s, 3H); “C-NMR (100 MHz,
CD;0D/ CDCl; (2:1)) & (ppm) 135.05, 134.91, 97.67, 79.10, 79.00, 77.22, 76.32,
74.25, 70.94, 62.41, 51.16, 51.06, 50.32, 49.63, 48.36, 45.00, 42.90, 39.34, 37.51,
37.35, 37.07, 36.24, 31.55, 31.32, 30.14, 28.74, 28.24, 27.82, 27.01, 26.72, 26.37,
24.55,21.49, 19.44, 19.00, 18.78, 16.09, 15.80.

SEHEF] 100 RIV-17 Bratb &9l 4%
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NIRRT B R
\ 0 Q0
O—Q—O\ 1.2eq
(n-Bu)3P 1.5eq
20 65%
Z/E 9:1
KOH 0

H,O/EtOH
90°C
5h

HO V17 40mg, white solid

AW 19 (50mg) T IUARIEEH, T M AR (1.2eq) M=IET
FEBEAR AR IO S AR R, SRR 4 /N ORI R R AU BN TR %
ToOKTR BRI T4, AR5 P B 28 R ACZE TR, I R e v CR
Mk ZFEZBE 10: 1) , B4LEM 20, 775K 65% ( Z/E M 9:1) . &4 20
BT 10% M A BT, 90T, KN 24, RNVERE, LB
WAETE L 2SR EZ5T, NG SRR IR T PH (ERIEE T, H DCM ZE, HAHL
R TCK IR BRI T4, ARG T B 28 RANZE TR, IAS ™ R R AT 7

TAFRE: TR, 200 1D, BAEEYIV-17 775 90%.

& 1V-17: 'H-NMR (400 MHz, DMSO-d6) & (ppm) 12.20(s, 1H), 6.75 (t,
J =7.5Hz, 1H), 432 (d, J = 4.7 Hz, 1H), 3.18 (s, 2H), 3.02-2.97 (m, 1H), 0.69 (s,
3H), 0.65 (s, 3H);">*C-NMR (100 MHz, DMSO-d6) & (ppm) 171.97, 168.09, 144.48,
134.32, 133.53, 126.42, 76.76, 50.04, 49.76, 49.38, 44.06, 38.53, 36.55, 35.72, 35.20,
34.51, 31.94, 30.50, 30.41, 28.11, 27.63, 27.57, 26.01, 25.13, 24.03, 20.51, 18.99,
18.32, 17.89, 15.83, 15.57.

SO 11, RIV-21 s tb &6l 4%

RN T7 R AT FR

&Y 21 8T THF F, N-FREEBEHIELWZ (1.5 338> M DCC (1.5 3&)
AN ARZR A, R BFE 12 A, O SR A &0 e A R R A A5
W, A HAHHICKBRER AN 158, AR5 P BE S 2 AR T ), Idsr ek i i
WERESY B CAMER: CMRAME, 10: 1), B4EY 22, 77K 80%. &Y 22
WT W, BB (10 48 MERS (10 48 AR KNIKR P,
RN, BEH A RAGETHER, RAERAE S (DCM/MeOH 20: 1),
BEMLEY IV-21, 75 80%.
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& 1V-21: 'H-NMR (400 MHz, DMSO-d6) & (ppm) 12.20(s, 1H), 6.75 (t,
J =7.5Hz, 1H), 432 (d, J = 4.7 Hz, 1H), 3.18 (s, 2H), 3.02-2.97 (m, 1H), 0.69 (s,
3H), 0.65 (s, 3H);">C-NMR (100 MHz, DMSO-d6) & (ppm) 171.97, 168.09, 144.48,
134.32, 133.53, 126.42, 76.76, 50.04, 49.76, 49.38, 44.06, 38.53, 36.55, 35.72, 35.20,
34.51, 31.94, 30.50, 30.41, 28.11, 27.63, 27.57, 26.01, 25.13, 24.03, 20.51, 18.99,

18.32, 17.89, 15.83, 15.57.
0 QO

DCC, THF, it, 12h

80%

NH,OH,HCI
NaOAc

80%

HO

-
’

S 12, IV-24 FrRb AP &
S 75 RE AR s

OH

NEt,

toluene, pyridine, Ac,O

HO' 60°C,4h

23

&Y 23 T ImL F2REE S, ek (50 i) o BEREF (50 i)
EARIEEE (3 UED MABIRMEFIT, 60°CRMN 4 /N, MG EAREIH
o [ AR R R R AT AE ke 2. prfgatkie #h4k 54 24 (66 mg, 0.1mmol) T
DCM (3 mL) ', ERMNKZFIMA EtN (304 uL, 20.0 eq) , MMNIKEZER
NHERE 4he BERZERANGETEHER, R mRAERAESE (TR TR TR
10: 1), B RIV-24 (16 mg) , &K 20%.

'H-NMR (400 MHz, CDCl;) & (ppm) 3.95-3.91 (dd, J = 15.6 Hz, J = 3.6 Hz,
1H), 3.24-3.18 (q, 10H), 1.33-1.29 (t, 18H), 0.94-0.92 (t, 6H), 0.86 (d, 3H), 0.74 (s,
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3H); *C-NMR (100 MHz, CDCl5) & (ppm) 135.83, 135.76, 87.51, 85.73, 52.40,

51.97, 50.99, 47.92, 45.68, 44.05, 39.62, 38.05, 37.79, 36.70, 32.27, 31.88, 29.26

28.67, 27.53, 26.90, 25.82, 24.64, 22.07, 21.97, 19.62, 19.38, 19.21, 16.76, 16.31.
SERE) 13, V-1 Bt &P

2

SN T7 R U T Frs
OH OBz @
BzO Q NH %ZZ
BzO 0BzO Bz
donor cct © OBz
BzO
condition ZBZo

donor 3.0 eq, 3A MS,
Dry DCM, rt, 30min
then TMSOTf 0.1eq, rt, 3h 26

NaOMe, MeOH/DCM, rt, 24 h

0
0. OH
OH
OH HO OH
HO Q
HO O
OH

AW 25 (44mg) « —HOTEREEIR (185mg,  2.5eq) FIVEALIERT 3A
53 F I (100me)E T K & FHE(10omD)F, MY, EEBFE 30min. 7EUKIG
MR, oA (4ul, 20%) [f) TMSOTS, ZEiEMFE 1he JOIA 1 ZBE=Z A
KRR ERE . B IR VLRI R SV VRO, R KB R T, SR Fi FH e
HARRACETER, hars ek AR B CalilE: R OlE 10: 1D, 15
&Y 26 (133mg) , 7% 80%.

'"H-NMR (400 MHz, CDCls) & (ppm) 8.09-7.82 (m, 14H), 7.57-7.28 (m, 26H),
5.92 (td, J = 9.7 Hz, J = 2.2 Hz, 2H), 5.58 (t, J = 9.5 Hz, 3H), 5.51 (t, J = 8.3 Hz,
1H), 5.00 (t, J = 7.8 Hz, 1H), 4.86 (d, J = 7.9 Hz, 1H), 4.61-4.45 (m, 4H), 4.16-4.09
(m, 3H), 3.13-3.09 (m, 1H), 0.80 (s, 3H), 0.74 (d, J = 6.0 Hz, 3H), 0.66 (s, 3H), 0.61
(s, 3H)

b &4 26 (100mg) ¥ T- DCM/MeOH(1 : 3)W W H, A B4
(6mg) , =LY 12h, SRJ5FF FHBER 28 R ACE TR, BT il R e A
e (AR “&WEE 10 D, BaWAV-1 (39mg) , 73 80%.

"H-NMR (400 MHz, CD;OD/CDCl; (2:1)) & (ppm) 4.43 (d, J = 7.7 Hz, 1H),
431 (d, J = 7.7 Hz, 1H), 3.80-3.69 (m, 4H), 3.39-3.35 (m, 3H), 3.24 (s, 3H), 3.18-
3.16 (m, 2H), 1.03 (s, 3H), 0.97 (s, 3H), 0.88-0.84 (m, 12H), 0.67 (s, 3H)

S 14, XV -3 Pt S &

RN T7 R AT FR
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OH fo)

AcCl 5.0eq, NEt; 5.0eq
DMAP 25%, DCM, rt, 24h

NaH,B, MeOH
rt, 10min
Y o]
27 28 o
OBz 0
BzO = NH
B0 0B,0
CCly NaOMe
3A MS, dry DCM OBz OH
0.1eq TMSOTY o
BzO O HO O, (®)
Bz0" OB HO™ by
30 31

LiOH
_——
H,O/THF/MeOH OH
HO/Q&/O
HO

OH

B 27 (1.0 M8) .« LBF&E (5.0 48 . — 4% (5.0 &) fil DMAP
(0.25 &) W T&EE DCM P, SEBEFER N 24 /M. ROV 5ERUE K & F

WA 1), MABRIRE ST . KR T, AR5 AR INET
WA, AR SR AR A4 B A : LR 4G 50: 1D, #4054 28, 7=
HN 50%. PG Y) (1.0 43> MBS (2.0 48 HE2EE PR,
FWBR 1 AR, BRI, AR RS CAMEE: LR 4N
50: 1), 3G9 29, 7FA 90%.

'"H-NMR (400 MHz, CDCl5) & (ppm) 3.25-3.21 (m, 1H), 1.96 (s, 3H), 1.42 (s,
6H), 1.00 (s, 3H), 0.98 (s, 3H), 0.81 (s, 3H), 0.69 (s, 3H); “C-NMR (100 MHz,
CDCl;) & (ppm) 170.6, 134.6, 82.7, 79.1, 50.7, 50.6, 50.0, 44.7, 41.3, 39.0, 37.2, 36.6,
36.5, 35.8,31.2,31.0, 29.8, 28.4, 28.1, 28.0, 26.7, 26.2, 24.4, 22.6, 21.2, 20.8, 19.3,
18.8, 18.4, 15.9, 15.6.

EY 29 (1.0 18D A LEREE (2.0 (8> FELIER 3A 7 i
WTEKZEFLEF, BRAHRY, ZHEHEH 30min. EKBLLET, MA
(20%) Iy TMSOTF, =ikt 1he MIA 1 M8 = LGP RIR SRR, W
VI RN PR A S TR E S, TEK R RN T4, AR T R A 25 R IR T,
g rs fb R RS20 3 (M. 2Bl 10: 1), B4EW 30, &%
80%. HATfHLAH 30 (1.0 H{&E) BT DCM/MeOH(1: 3+, M FEEEN
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(5 &), FWRMN 12h, ARG AR BGETHR, ik AR
FEAMES (B & MEE 10: 1D, B4EW 31, 7% 80%.

'"H-NMR (400 MHz, CD;0D/CDCl;s (2:1)) & (ppm) 4.30 (d, J = 7.8 Hz, 1H),
3.80-3.59 (m, 4H), 3.38-3.37 (m, 2H), 3.23 (s, 2H), 3.14-3.13 (m, 1H), 1.93 (s, 3H),
0.64 (s, 3H). “C-NMR (100 MHz, CDs0D/ CDCl; (2:1)) & (ppm) 170.7, 133.8, 104.5,
89.4, 82.4, 75.8, 74.9, 73.5, 69.6, 61.3, 50.1, 49.9, 49.1, 48.9, 48.6, 48.4, 48.2, 48.0,
47.8, 47.6, 43.8, 40.5, 38.5, 36.1, 35.8, 35.7, 35.0, 30.4, 30.1, 29.0, 27.5, 27.0, 25.9,
25.8,25.2,23.5,21.7,20.3,20.0, 18.4, 17.9, 17.4, 15.5.

&M 31 (148 W T/K/ME/THE (1: 1: 2) RRSWHET, S84

(2.0 H{E) MABIRNAKZRF, KN 55 BEREHFE 24 . R 2RI
e T, AR R R 2B (DCM/MeOH 10: 1) , L&A V-3,
PN 56%.

'"H-NMR (400 MHz, CD;0D/CDCl; (2:1)) & (ppm) 3.85-3.52 (m, 3H), 3.45-3.39
(m, 2H), 3.29 (s, 2H), 3.19-3.15 (m, 1H), 0.69 (s, 3H).

S 15, XV -4 Fioas b i &

[ 77 R TR R
OBz
- BzO = NH
BzO 0OBzO Cly
donor

K2CQO3, Mel, DMF
- condition
donor 1.5eq, 3A MS,
Dry DCM, rt, 30min
then TMSOTf 0.1eq, rt, 3h

IV-10

32

LiOH

NaOMe MeOH/THF/H,O

OBz — OH 55°C, 6h
o B DCM/MeOH
B20 o t w rt, overnight Ho (o) o . HO Q
Bz0™ OBz - HO™ bH = HO

&Y TV-10 (1.0 &) . ML (2.0 X8 . R (2.0 45) Al DMF
MBI FE R T, SOCH P&, KM A FEERTG "W, KEkE
DMF. Jo/KBkBRET1, SR)a M e 28 R SGETHR,  IrdS ™ SR A RE R A 3 B8
(fimBk: LBRABE 50: 1), LAY 32, 77 A 80%.

'"H-NMR (400 MHz, CDCls) & (ppm) 6.99-6.95 (m, 1H), 5.81 (d, J = 15.6 Hz,
1H), 3.71 (s, 3H), 3.26-3.18 (m, 1H), 0.68 (s, 3H).

EY 32 (1.0 18 « A LEREE (1.3 18 IR 3A 7 i
BT K& T T, BAERY, EKBEME T, N TMSOTE (0.1 =) ,
FHIRPEFE The NN 1 ME = LWL ARIR SN JERE. 5 i FH oL R B R L B
VRS, TCARKBKIREN T8, NG P 28 RAGGETWA, IT1e ™ 5 R R R A
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B CRMEE: ZMRAWE 10: 1D, 346EW 33, 775% 70%. Mif5izieE9 33
(1.0 H&E) T DCM/MeOH(1: 3)&EH T, IAFEH (5 4E) , ZHRM
3h, MR MBFIBRBR SRS, R M EEARR, KRR T4, REH
FH e e 28 A ZE T WA, i 437w R R IR AT 70 B8 CA e 2R 4R 5.
D, 13EY) 34 773 81%.

&4 34: '"H-NMR (400 MHz, CD;0D/ CDCls (2:1)) & (ppm) 6.99-6.95 (m,
1H), 5.81 (d, J = 15.6 Hz, 1H), 3.79-3.77 (m, 1H), 3.71 (s, 3H), 3.70-3.66 (m, 1H),
3.38-3.35 (m, 2H), 3.24-3.23 (m, 3H), 3.18-3.14 (m, 1H), 0.67 (s, 3H); “C-NMR
(100 MHz, CD;0D/ CDCl; (2:1)) & (ppm) 167.7, 150.8, 134.4, 134.2, 120.3, 105.1,
90.0, 76.4, 75.5, 74.0, 70.1, 61.9, 51.4, 50.6, 50.2, 49.7, 44.4, 39.0, 36.6, 36.1, 35.5,
34.4,30.9, 30.7, 29.6, 29.2, 28.1, 27.6, 26.5, 26.3, 24.1, 20.9, 19.0, 18.3, 18.0, 16.1,
15.6.

&Y 34 (1.0 M) W T HE/THF/ K (1/2/1) RHRSWHIT, S58408

(2.0 &) MAR EREWB, 55 BIRERMN 6 /M. RMEHREMA 1M £
RS pH (AR meME, g B a b A Jrfe AR H SO SR 73 B 4l
fk. (Daisogel, SP-120-50-ODS RPS) .

&M V-4: '"H-.NMR (400 MHz, DMSO-ds) & (ppm) 6.29-6.18 (m, 1H),
5.68 (d, J=15.6 Hz, 1H), 4.14 (d, J = 5.6 Hz, 1H), 3.68-3.62 (m, 1H), 3.18-2.95 (m,
7H), 0.84 (s, 3H), 0.67 (s, 3H)

S 16 VIR S P il 2%

SN T7 R U T Frs

2. KOAc, MeOH
reflux

37 OMe

% 250 mg S EE (A 35 ) W Sml kg, I 116 mg TsCl, 8 mg
DMAP {84, =il FHiHE 12h f5, TLC W Mse4s. FHRTRR IR SN 7K 3
AP, AN, REET, RGBSR 190mg LA
Wk 36,

"H-NMR (400 MHz, CDCl3) & (ppm) 7.79(d, J = 8.24 Hz, 2 H), 7.32(d, J = 8.08
Hz, 2 H), 5.29-5.29(m, 1 H), 5.14-5.10(m, 1 H), 5.04-4.97(m, 1 H), 2.46-2.39(m, 4
H), 2.28-2.23(m, 1 H), 2.04-1.91(m, 4 H), 0.67(s, 3 H);

BC-NMR (100 MHz, CDCl;) & (ppm) 144.5, 138.9, 138.4, 134.8, 134.8, 129.8,
129.4, 127.7, 123.6, 82.46, 56.8, 56.0, 51.3, 50.0, 42.3, 40.6, 39.6, 39.0, 37.0, 36.6,
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36.4,32.0,31.9,31.8,29.0,28.7,25.5,24.4,21.7,21.3,21.2,21.1,19.2, 19.1, 12.4,
12.1;

# 190mg (LA 36 BT 5 ml FHEEH, HOA 190 mg BERRHH, hoAAJml 3
/NI TLC MR P 564 e MR IR S /K . S A, 4 B L
FH, BEFZET, RERCEIEAE S B a3 3] 109mg 1A 37,

'"H-NMR (400 MHz, CDCl5) & (ppm) 5.18-5.12(m, 1H), 5.04-4.98(m, 1H),
3.32(s, 3H), 2.76(dd, J = 2.5 Hz, I’ = 2.5 Hz, 1H), 0.74(s, 3H), 0.66(dd, J=4.5, )" =
4.5 Hz, 1H), 0.44(dd, J = 8.0 Hz, J’ = 5.0 Hz, 1H)

BC-NMR (100 MHz, CDCl5) & (ppm) 138.4, 129.2, 82,4, 56.7, 56.6, 56.1, 51.3,
48.1,43.4,42.7, 40.6, 40.2, 35.3, 35.0, 33.4, 31.9, 30.5, 29.1, 25.4, 25.0, 24.3, 22.8,
21.5,21.2,21.1,19.3,19.0, 13.1, 12.5, 12.3.

PTSA reflux
Dioxane/H,0

OMe 37

HO RVI

¥ 70mg A 37T 4ml LT, VKB T 33mg [A) S S AT
%, 15mg MkEREVEATEFE 10 2080, ARG ARVPIREZIRBIFE 12 /. 12 DG
TLC WM 5E4s, TN 1 ml KZ bR . FHBABRREMKER . /T
AU RN, BT, RO B R 42mg th AP 38,

KA 38 BT Sml 1L4-Z5HNHKBEBE T (1, 4-Z55H: K=4:
D, MA—/KEX PR Smg, 80°C F#HtkE 10 /M, TLC Wil M 5e4s,
FBAER R SR A FHER, 2 EANAE, TR ZET, R E
B 4133 20mg L SRV

'"H-NMR (400 MHz, CDCl5) & (ppm) 5.35(d, J = 4.80 Hz, 1 H), 3.56-3.50(m, 1
H), 2.74(dd, J1 = 7.04 Hz, J2 = 2.00 Hz, 1 H), 2.49(d, J = 3.56 Hz, 1 H), 0.68(s, 3 H);

BC-NMR (100 MHz, CDCl3) & (ppm) 140.93, 121.72, 71.92, 62.28, 56.50,
53.56, 50.21, 48.45, 42.78, 42.41, 39.70, 38.86, 37.37, 36.63, 32.00, 31.78, 29.29,
28.09, 24.70, 21.17, 21.00, 20.34, 19.70, 19.54, 16.36, 12.63, 11.99.

SEHEE17 VI s A P R &

R T REAUTT s
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PTSA

Dioxane

THF

¥ 905 mg (AW 38 T Sml & FEEH, KB TN 120mg =& 4k
B, oom DUEVEEAIHFE 10 238k, SRJEE T 80°C FHLFE 2 /BT, TLC MR & 58
2, N 1 ml KRN . AWFRREMNAKER . S PEER, 2EAN
M, BER AT, R OIG S B A3 2] 7T0mg A 39,

BAAY K 39 T Sml 1,4- 5N (1, 4-Z5 N K=4:
D, A /KEXFZERERR 16mg, 80°C FHiHk: 10 /Mf, TLC WMl & v 5g4s,
FBAER R SR A FHER, 2 EANAE, TR ZET, R E
B a9 3] 30mg RV~ L& .

'"H-NMR (400 MHz, CDCl;) & (ppm) 5.34(s, 1 H), 3.91(t, J = 6.66 Hz, 1 H),
3.56-3.48(m, 1 H), 2.32-2.19(m, 2 H), 0.06(s, 3 H);

BC-NMR (100 MHz, CDCl5) & (ppm) 140.89, 121.79, 71.91, 70.76, 57.06,
56.84, 50.20, 49.37, 42.67, 42.54, 42.42,39.91, 37.37, 36.62, 34.34, 32.00, 31.78,
28.74,28.62,24.42,21.28, 21.20, 19.56, 18.47, 13.99, 11.96.

SEHEFI18 IXFK X Bl & il 4

R T REAUTT s

Y

VIO

LiAIH,, THF

¥ 106mg LAY 40 T Sml THF 1, TUKEFA T IMA 90mg U4
B, InsefE AVEIK R B =R IF R BEE 1.5 /M, TLC W M 5e4s, A 1 ml
KRN AR IR SRR . S TR, BN, et
FE IR 0% AT 23 B 440 73 3] 90mg S IX AT RAL G 13mg XX Btk &4

KRIXFiRiL&4: 'H-NMR (400 MHz, CDCl5) & (ppm) 4.07-4.05(m, 1 H),
2.71(d, T = 6.76 Hz, 1 H), 2.47(d, ] = 8.68 Hz, 1 H), 1.97-1.81(m, 5 H), 0.63(s, 3 H);

BC-NMR (100 MHz, CDCls) & (ppm) 75.39, 67.34, 63.22, 62.24, 58.65, 56.21,
55.88, 53.58, 53.54, 48.86, 48.38, 45.99, 45.90, 44.00, 43.15, 43.11, 40.02, 39.90,
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38.98, 38.88, 38.80, 34.83, 34.50, 30.95, 30.91, 29.41, 29.22, 28.05, 27.19, 26.02,
24.46,24.42,21.45, 21.40. 21.02, 20.96, 20.29, 19.66, 19.55, 19.45, 16.33, 16.25,
12.57, 12,47, 12.36, 12.21.

XX FitesY: "H-NMR (400 MHz, CDCl;) § (ppm) 3.80(s, br, 1H), 3.69-
3.60(m, 1H), 2.74(d, J = 6.12 Hz, 1 H), 2.49(d, J = 7.88 Hz, 1 H), 0.68-0.66(m, 6 H);

BC-NMR (100 MHz, CDCl3) & (ppm) 72.15, 71.85, 67.49, 63.25, 62.78, 58.71,
57.16, 56.31, 55.91, 54.44, 54.36, 48.93, 48.45, 47.52, 46.00, 43.17, 40.18, 39.97,
39.80, 39.04, 38.76, 38.67, 35.54, 34.54, 34.37, 31.65, 31.03, 30.94, 30.53, 29.75,
29.48,29.30, 27.22, 26.06, 24.62, 24.23, 21.49, 21.21, 21.09, 20.31, 20.06, 19.58,
19.51, 18.49, 16.42, 15.93, 12.53, 12.39, 12.24.

19 X XUFT =4SP0 1l 2%

[ 77 R TR R

m-CPBA
NaHCO;, DCM

¥ 200mg & S HE 35 T Tml & TR, FUOKESAMH I 300mg [H]4
AR (85%) 1 164mg TRIRES, Tt 1 DN EKE 2R kEHH: 12 /)
i, TLC M M 5e4s. AR AR . & P EAER, 2B E N,
BEHEZRT, REROIEFE A 33 126mg RXUF L&Y, Hhasd 4 i
ARENS

"H-NMR (400 MHz, CDCl5) & (ppm) 0.61 (m, 3H), 0.95 (m, 3H), 1.05 (s, 3H),
2.91(d, =43 Hz, 1H,), 3.06 (d, J =2.1 Hz, 1H), 3.61-3.78 (m, 1H), 3.81-3.99 (m,
1H);
BC-NMR (100 MHz, CDCl5) & (ppm) 12.01, 12.15, 12.53, 12.66, 16.08, 16.36,
16.45, 19.51, 19.59, 19.68, 20.38, 20.75, 20.80, 20.98, 21.07, 24.42, 24.27, 27.04,
27.94, 28.91, 29.29, 29.46, 30.03, 31.17, 32.56, 35.01, 38.89, 39.01, 39.34, 39.35,
39.96, 42.70, 42.81, 42.81, 42.83, 48.43, 48.91, 53.26, 55.91, 56.58, 56.61, 58.74,
59.41, 59.48, 62.26, 62.42, 63.28, 65.96, 68.74, 11.90 , 12.61 , 16.25, 17.22 ,19.75 ,
20.33,22.09, 22.14 , 24.60 , 27.19 ,29.94 , 32.72 , 37.41 , 38.70 , 42.33 , 51.44,
51.53,53.62 , 55.97, 56.22, 63.18, 63.8, 69.48.

SEEB120, 2XIAT AL B4 i 4

R T REAUTT s
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OH OH

Pd(OAC),, PhI(OAC),

HOAc, Ac,O

MeO~ N/

A
cO OAc

EY 41 (1.0 48 | BERIE (0143 « MR =48 (2.0 43> MBS/
HIRIT RGN B 2 B8 D, R IR B8, 23570 80 KK
RN, TLC Rl e VIERE,  RONSERE,  ON IR VO ATRR PR S BV e %, oK
DREREN T, BERL 28 RANZTHON, Prfe ™ iR R AL 70 B CailE: 41R &S
fig 10: 1D, LA WAXL 773 50%.

'"H-NMR (400 MHz, CDCl;) & (ppm) 4.64 (d, J = 11.56 Hz, 1 H), 4.45 (d, J =
11.16 Hz, 1 H), 4.27 (d, = 11.48 Hz, 1 H), 4.00 (d, J = 11.16 Hz, 1 H), 3.78 (s, 3H),
2.04 (s, 3H), 2.01 (s, 3H), 0.78 (s, 3H); "C-NMR (100 MHz, CDCl;) & (ppm) 171.1,
170.9, 157.2, 135.2, 133.5, 71.2, 65.1, 64.0, 61.7, 50.6, 50.0, 47.1, 45.8, 44.6, 44.5,
36.8, 36.7, 36.6, 34.4, 31.1, 31.0, 29.5, 29.3, 28.3, 26.5, 24.3, 21.3, 21.2, 21.1, 21.0,
19.2,19.0, 18.8, 16.0.

AT FH 2] )58 43 S5 8 A )R

EAE RS (L5768)  JHEEEE (C3045) . —HIZLWHK (D8418) . £
ZXHIE . Triton X-100 F1 NP-40 (Nonidet P40) 3 H Sigma A 7.

DAPI-Fluoromount-G % Jt: ¥ /7 ) (0100-20 > Iy 3% H SouthernBiotech
(SBA) .

Anti-p62 Fifk (ab56416) WK [ Abcam A7 .

LB H TCI (C0427) , 41fE>50.0% (GC)

MR IREE . PR, HY9RH) Lipofectamine™ 2000 XL H Invitrogen
e

Cell counting kit-8 (CKO04-500) W3 H HAFR{ b2~

LA A A B B AR IR A 2238 S A A 4k

pe R AE H 0A-Y118D. aB-R120G. BB2-VI87E. yC-G129C 1 yD-W43R
SRR AR R, BT

% DNA 4> f 14N\ pEGFP-N1 & (Clontech) [ Xho [/ F1 BamH [ BFVIAL
M), RBEIEATR 1. DNA 41 1: ¥FHARKFS) 1 AR DNA 1)
9 O3SAMIRETFIRE T 58480 G (FHRIEE 118 s Rt Y 587484 DY 331
DNA 7. JEAIRIITFS 1 iR DNA 4318 CRY-aA [ FFJR5 2HE .

% DNA 43 2 #fi \ pEGFP-N1 #1& (Clontech) W) Xho /1 Hind [[[E§ V)11
M), RBEIEAFR 2. DNA 701 2: ¥FFRKTFS) 2 inE] DNA 711

il
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9 360 LTI A K G GRS 120 A2 &R H R RALH G 1321
DNA 73 . JPAIRITH) 2 Fi7R¥ DNA 2124 CRY-aB ¥ il 524
% DNA %+ 3 #i A\ pEGFP-N1 # & (Clontech) ) Xho / F! Hind [ V)47

sz la), 93|EH TR 3. DNA 401 3:

PR B FA 3 Finit) DNA 4r T/

0 OS2 MR T 57BN A CHMIS 187 frs Mt V 5420 B) 13311
DNA 73 . JFAIRNTH) 3 s DNA 214 CRY-BB2 [ FF R AE .
% DNA %1 4 i N\ pEGFP-N1 # & (Clontech) ) Xho / F! Hind [ V)47

sz la), 93|EHA TR 4. DNA 9T 4:

PP AR T FA 4 Finit) DNA 4 T/

0 387 ML TR G RN T HMNIIH 129 2RI G RN C© 1321
DNA 73 . JEAIRITH) 3 7 DNA 4124 CRY-yC (¥ FF I b B2 4E
% DNA %+ 5 #i A\ pEGFP-N1 # & (Clontech) [ Xho [/ F! Hind [I V)47

sz la), 9RIEH TR 5. DNA 401 5:

PP AR TS S Finit) DNA 4r T/

5129 TR T 548N C CHMNEIEE 43 MEZEIRE W =488 R 15311
DNA 7. JEAIRIIFS 3 Fion i) DNA 714 CRY-yD [ FF e 2 4E

HeLa (ATCC®CCL-2™), A 28§ R 14 I fz 4 i HLE-B-3(ATCC® CRL-
11421™) 32 3 ATCC 40/, Bi98 454 1% ATCC 2 =) i g il i 4514 34T

A BRI TP A B ELAR SR R SIS v, T8 R A

SEHE) 21 AR BHALA DA it R R B 1 AR R TE 4 i P SR A 1 5

A SE ) B UL 7 iR SR I e AR R WAL A A SRR R 1 0A-Y 118D, aB-
R120G. BB2-VI87E. yC-G129C Fl yD-W43R RAZAKAE HeLa 40 it P 28 H245 Wi 1)

AR

TR A LT DMSO N2 (A%, Lanosterol (ZEEEE, W AFiR) A
FH P4 Xf B, Cholesterol CHH [ B> A FHPEX L, FWK T AL EY C29
(W02014015024) FIEEEEL (W02016029197A1 F1 W0O2016029199A1) , &

AR KA E DR M HARTEIE

C29

PPN 1 TR IR T B I AR A

33

XA
(1D PRI EE A oB-R120G AR N HF AR U 57 A BH AL S 40 O T
mn KRB 1 oB-R120G RAMKLEA MO kA RIT R, TERREMES T WL
BAE/NME, WK 1 BTR, HEREENMIESS—, BELARE, 2T

Rk, AR CR M IRIA S oB-
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R120G 578 A ik 53455 0 0 36 6 Ak &40 o

HARSLE T7 2

PORAS R U HeLa 40 Mo B2 B 9005E DT I gl BRI A 19 12 FLAR P, 40 2
40%~50%; 153% 24h AiAi, MMEEREE 80% A AT, BIW] LLEEAT 40 sy, HAk#
YE4 I Invitrogen 247 K% 4R Lipofectamine™2000 @il 7 & iFkAT; Hij
4h J&, #ep DMEM @i ae i gk a5 9% 16h, X EIRIAEE aB-R120G 4%
WEMBHN O RKERIE, Bk — 2 LB ERENE; Kk = H AL opti-
MEM, FHMAARKHUEY), BREREH 4uM; BiFE 4h J5, # DMEM i
R, WEEFE 4h; AT HRIESCAR A RUTIS: PBS BEANIC A 3, 4%% K
PR S5 L B e 4 L 30 4380, PBS PEAN UG 3 #d, 0.4% Triton X-100 ZEidHFH
HHOIC A 15 7350, PBS YLIMIEl 33, 4% LIk =i Ml 40 208h, p62 Fit
RIS 1 /M, PBS BEAIUC ) 3 @, AHRORIEM D —Hi=iRgE 40 4
fh, PBS VR4HM€ ) 3 i, FI DAPI-Fluoromount-G % JGEE A 7E A, =R EDHE
FCE 1 MRS N Zeiss 710 il IE BB TS, RECRH SN
[FIERERIE L, M AR AL S I 2530

ARSI S PAT S, FERMSE T T IR ER, @ BRI
WA & AL &Y @ IRAR S 9 oB-R120G 5875 1A7F HeLa 40 MU ARSI, 453
w1 PR,

x 1 PERER, ARBAEDIIEIRAEEE oB-R120G 74 A7E HeLa
MM TE R RIS LA MEEN, T2 1v-9. K 1v-10. K 1v-12, L
IV-13, X 1v-22. 30 1V-23 Fisib G0 R R 8 1 aB-R120G 272 fA7E HeLa
M N B I SRR S B B R ARAE, AR TARE Y C29 A A iRk
EHEA BT

F 1 ARSI R 19 aB-R120G S35 (R 75 41 o P 28 2 2 1 4e v

. DMSO 71.8 2 IV-12 ' 21.32 :
........ e R Ere S
Cholesterol 6065 Xvoas 2708
,,,,,,,,,,,,,,,,, €20 2967 IS 26.5
oAma 541 AIvie 510
AAAAAAAAAAAAAA AM-2 446 ANV-17 - 6l6
KIV-1 36.1 A TV-18 0 331 '
,,,,,,,,,,,,, ANV2 4384  IV-19 - 4l6
.............. AWV 737 WIv2o 336
T\ 614 AIv2 213
ALv-s 366  A1v23 281
,,,,,,,,,,,,,, AN6 312 AIva4 290
RIV-7 34 4 R IV-25 36.5 :
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............. AlV-g 248 L AV-L L 3LT
AAAAAAAAAAAAAA ANo 2152 AV 434
A IV-10 2136 A V-3 57.3
AV 69.96 AVI 648
................ X Tae A 683
AAAAAAAAAAAAAAAA AXC el AX 576
AIV-11 2544 AXI 368

(2) ZHP bRt 8 O S AR TP IR R B AL S P A 2HE

m RN E A R/ R ERERTE, KE2HSIFEENERR. B,
1E 2 B it AR HT 151 S84 PR R 30 UF A e BRAL & W) B 230 75 B AT 3 RN % 1 PN it
PR IETT R A EENE .

bk aB R120G AL MASL, A& MIEH T aR1AHE E oB R120G. aA-Y118D,
BB2-VI87E. yC-G129C Fll yD-W43R SRR )0 it i A 2 9 it — 0 58
WE. BTG ERZAYF RN, Bal— S meiE, wE 2 Frsigd R,
AR V-9, X 1v-10. X 1V-13 M 1V-23 Fintb & ee 2 faoR k& A
(aB R120G. aA-Y118D. PB2-VI87E. yC-G129C Al yD-W43R) T4 IE il 2
LR b MR A HERAR, mAeEY C29 U o dikAEH (oB
R120G # aA-Y118D) ) RARMIE R M MBI R 2L, Pl A R LS AH
XTI S Y C29 B B ITFHITE 1.

(3) W FrE AR R Y EI 234

A AYIL UL AIRIA SR A oB-R120G AR ST, bR Ak B TV-
9. I IV-10. K IV-13 I IV-23 Pronfb G~ Nk ECS0 {8, Wil 3 Br
N, FTAEX L CE NS EB SRR C29 ¥WH IR KRGS, flanr
B EC50 4 1.4uM, 2\ IV-10 [ EC50 & 5.5nM A ERER LT, AW
S0 H 26T B BRI .

SEHEA 22 AR BHALA A0 A R R AR

GAAH MR R BT R W, AR At — P A & 5 TV-9.
X IV-10. KX IV-13 FIK 1IV-23 it W0 a2 HAa g0 s k. ke ar
1 AXTRRAL, BYe S8k HLE-B3 4f; 5 NSEidl, H Y iRIARE N aA-
Y118D. oB-R120G. PB2-VI87E. yC-G129C 1 yD-W43R %45k (¢] HLE-B3 41
M, ABEFLAS [ b PR AR H 1 578 5 B PN R

FH VLT 75 1450 00 A S B AK B ) 6 A (7] 48 BAR 1) 40 i 75 1

VERAS BIFM HLE-B3 48R3 12 FURT, 03 40%~50%; H:3:
24h £idy, MR 80%/A A, BIRTLLEHMTAI AL Gy, il g i IRA S H oA-
Y118D. aB-R120G. BB2-VI87E. yC-G129C Fl yD-W43R RAMK, M— 8
SR, HLARERVEIZ I Invitrogen 2y ] (% 4437 Lipofectamine™ 2000 T 1Y
TP RBAT; HEY 4h J5, Bepll DMEM B R 72 AL 4k 985 9% 16h, X SRR E G
SAPRTEAN N CORE RIS H 0.25%ERE (EDTA) HALWKEUS, BFiE] 96 4L
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B, BEFL 2000 40, AREEREFE 12 /NI R gL SR ALK opti-MEM, JEIIA
ARWMEY), BEPMIRERRE, WA H 5uM 8¢ 50nM, B¥H 12 /M N
A 10uL CKK-8, H§E 1 /M, 450nm RS .

AR S PAT S8, JERSER T T SR ERE, il R ES
A BRAL A )0 TE 5 R A b Bz 40 i DA R 2 G 45 Tl BR A B 10 SRR AR 1) 48 bk
BN, e SRR L3R E TR S, SRR 4 FR.

S 23 AR B G PR TR EO 2

AR IR T4 A AK 3 B R EL (LogP A1 CLogP) , SF4L& 4 i A
SR

FEHEE: LogP 4 8.17, CLogP 4 10.593.

k54 C29: LogP 4y 5.98, CLogP 4 7.313.

X V-4 FrR-iG4): LogP 4 5.15.

X V-1 b54): CLogP 4 6.4461,

H BRI R LR, ARANED DM EWEIEHEY (C29
MR B HHRKENE.

BRI, A S BERASE R /N 73 1 A5 0 m] A FE B0 TRy sl 367 B3 N R R TR 245K
FR, AN TR AR RS T IR KB 3ok, TR fd e o 38 254
TE A R dio R AR YRR BE, £ S 250 B Zh 3k

TV A
AR RA I N R AR

AR AR UL A A R o 7 SIA RN 1 (il €29, Science,
350, 674> AHLL, 8140 M A AR PR 8 1 9848 3 B0 8 1 R A R SE A I
M, HLEE R 2y LA o, JF B LR AR AR 4 M e AT = 4R

36
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DGIERS
LN W W N E e 7/ NS T T 2 BT S it S T

5
|
10 AT A, A ANTEHEEIEER, B3 A YN eihiy, X ANFEAE, A

H-EITCHRE, X FEx O B NH;
3 SRE S Ry 2N FREESONEE, o PR, Ry IEH MNP AT —

Fifr:
0 0 OH
$-OH §—o)x\ -E-OW $-OMe
0

4-NH, .g-NJ\ 4 (X'=Cl, Br, L F)
H

15 Y0EERT, Rk H W I PF LR

OH
:E:O :§:N :§:N,OM6

TSRS 8 TIRIR A O TIRIR A 11 58k S 1 AH BB S 2 R] Ay PR B
ﬂ%;
N8 SR T 9 SR TR N AR, 8 SEIE T 9 SRR T L IMAFAE
20 HMELWET SWIE T 8 SRR TR 9 TR T 11 SRR T2 By
ﬂ%;
17 SR T 8 SRR TR BB, Ry H 82 4 Ry et
7 SWIE T 8 SRR TR X, 7 SR EIER Ry RyA

25 29 Sk E 11 SR T 2RO B, RO H B2 > Rs IR IFREE;
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MO SR 5 11 SiRE 10 AR, 11 SR 1 EIERE— R;, Rs
A H;
Ry 3% B Wit 2R A E—Fh

[
0

H H
SNy SN OH W<
0 N %jf\ %<f’ ?ﬁ/

Horh, RsHl Re B ATRIRFHUN 1-4 55

XM X H Fy Cly Brfl I

no4 182,

2. WRIEAURIESR 1 InR a4 HAT2ysdi 2 Bl ez dh, HURAEfE
T s S g XX TR,

A
X IH, Riv Ryw Ryw RoFln f9E LR T A
3. MIEMAESR 2 ik eG4, Harysiit 22 Erliezngdh, HARHE
TET: iR a Wi g5 X an I s,

=Vl
AIMH, Ry B A R ARl
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OH CH% OH Br
YR XN SN R

[
0

H H
}’-&O }LJ\\ .OH j‘f\ N }*7_ 0 /'771
N /F ‘%/

4. WIEBOMER 2 pri‘tb a9, Har st 2yse Eul sz ah, AL
fET: Prid b S Ei X IV TR,

XV
AIVH, R SR 2 8] O BB OO0
MO0 RS, RO E B AR B AR Rl

9) @) OH

A

-§—o)\\ £0 O  FoMe ENH,
OB, Ry H AR R AT R

0 Ny

R 36 5 w1 N L A A Fof

OH O'on 0 J
kﬂ/ kﬁ/ % gﬂ/ A\f
5. HURBURIER 2 PRARL S, SAT2 st 2h2e Bl sz ik, SR
T P Wit g sV s,
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AV
A VA, R SHRE 5 18] 55 s 05
Mg g, Ry h-OH;
S, R g OH.
6. MAEBAER 2 Jri’ b &4, AT st 25 Erlieseish, LR L
e prid s g s VIFTR,

7. RIEBOMESR 1 ik, a2t 2y2e Eul sz ah, HARE
FET: Pt SO & XA VIETR,

AVIH, XFE/R O NH,.
8. BUHMIESR 1-7 PR &Y. HATZh s 22k bl ez i th 22 i
P IRIT A B 25 R
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oSNNS (3 S URE SR NE NG = Rt P - SR Pt ol s O VA E
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b
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on 10 10
0 0

%NHQ.;EJk~.§xcxecLBnLF) %{fﬁng
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