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B B (Q2E,248)-15 -6(5),22(23)- " 45-3p-BF 1-1(5.00 g, 12.11 mmol, 1.0 eq)iFfF T — S F HE(50mL)
i, KRN RE TUOKE S, BAE 5°C £4, Kikm SR FR F A ZBRE (3.4 mL, 36.35 mmol,
3.0eq), 4-"HRIEMEE (300 mg, 2.42 mmol, 0.2 eq)F1 = Z.f% (8 mL, 60.57 mmol, 5.0 eq), I KBk %
BETERTHEE 2 M. TLC( A : ZM 4G =10:)lR N w45, FFE (20mL) #X,
R AR AT RBR AN (~50 mL) K (~50 mL) &¥eik—, TKBRBAITEE, RY, HIRS
PRFEE, IANHEE (~20 mL), VKT 30 5080, g, wEDTHDEFREME, DT RE A
0 [ #4 7,/ -(1R,3a8,3bS,78,9aR,9bS, 1 1aR)-1-[(2R,3E,5S)-5- 7, -6~ T 5 Je-3-4%-2-5£1-9a, 1 1a- — FI 3L
2,3,32,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ PYS-1H-ZF L H[1,2-1]3E-7-2508 1-2 (530 g, 4078 90.0 %, W&
86.58%). '"HNMR (400 MHz, CDCl3) & 5.37 (d, ] =4.8 Hz, 1H), 5.09 (ddd, ] = 56.1, 15.2, 8.6 Hz, 2H), 4.61
(ddd, T=15.9,9.0, 42 Hz, 1H), 2.32 (d, ] = 7.3 Hz, 2H), 2.03 (s, 3H), 2.01 — 1.92 (m, 2H), 1.87 (dd, ] = 8.9,
6.6 Hz, 2H), 1.73 — 1.40 (m, 12H), 1.30 — 1.07 (m, 6H), 1.02 (t, ] = 3.3 Hz, 6H), 0.87 — 0.79 (m, 9H), 0.70 (s,
3H).
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%7 HHLZ R -(1R,3a8.3bS,7S,9aR,9bS,11aR)-1-[(2R,3E,55)-5- 7. 3 -6- F & BE -3- 4 -2- £ -
9a,11a- — H %-2.3,3a,3b,4,6,7,8,09,9a,9b,10,11,11a- 1 PU & -1H-3F [& I [1.2-1] FF -7-FE BE  1-2 (10.0 g, 22
mmol, leq)¥& T PUEIEIRI(200 mL)AI7K(20.0 mL)H, S iE T IAMIE(4.5 mL, 55 mmol, 2.5 eq), N-FF 3
M kAL A0(10.30 g, 88 mmol, deq), HRIEAN(0.81 g, 2.2 mmol, 0.1eq), FEIPITR, TLC (£ ilk: 4.8
ZBE=3: )R, G FRE A, AR RAREE R AR, BEGTE 0°C T )% SRR rH N s il ER A
(18.80 g, 88 mmol. 4eq), FimIEFE | N, TLC (Alfk: L8 LB=3: DRI, A& R4, T
RN, BEFSIIAK 50 mL, ZFRZES 50 mLx3 200, T4, R45 & EN ik 2
1% 2.l8=60:1) 211k J5 18 ZB2-(1R, 3aS, 3bS, 78, 9aR, 9bS, 11aR)-1-[(2R, 3E, 5S)-5-7.%=-6- H H: BE-3-4-2-
3L1-9a, 11a-—F3E-2, 3, 3a,3b, 4, 6,7, 8, 9,9, 9b, 10, 11, 11a-+ IS -1H-FF K FH[1,2-1]FE-7-FE B 1-3 (3.3
g, 4 60%, WE 19.8%) A 614 Z.FE-(1R,3aS,3bS,7S,9aR,9bS,11aS)-1-[(1S)-1- F F & 2,.3£]-9a,11a-
T3 3.3a,3b,4,6,7,8,9,92,9b,10,11,1 1a- 1 PUS-1H-FR [ FF[1,2-113E-7- 2608 (1.9 g, 40EE 90.0 %, U
# 21.20%). 'HNMR (400 MHz, CDCl3) § 9.50 (d, T = 3.3 Hz, 1H), 5.31 (d, J=5.1 Hz, 1H), 4.54 (dd, J =
6.4, 4.2 Hz, 1H), 2.34 - 2.23 (m, 3H), 1.96 (5, 3H), 1.89 (dt, J = 6.6, 3.6 Hz, 2H), 1.83 — 1.72 (m, 3H), 1.66 —
1.09 (m, 14H), 1.06 (d, J = 6.8 Hz, 3H), 0.96 (s, 3H), 0.66 (s, 3H).

F=0 (FEEFIE=FEERG5.21 g, 161.052  mmol, 5.0 eq)EMELKIUELE (100
mL)F, HERERTIKZIRZERBERET-10°C, AT (CEHERER)EEM (80.526 mL ,1 mol/L, 2.5 eq),
RIFT VK 218 Z BB 55 30 080 5 » Z/8-(1R,3a8,3bS,7S,9aR,9bS, 11a8)-1-[(1S)-1- FE I 7.3£]-9a,1 1 a-
T H%-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+PU -1 H-38 & F[1,2-1]3E-7- 258 1-3 (12.0 g, 13.4 mmol, 1.0
eq)IFMRTETG/K DY EERT (SO mL)H, ARSI T, ARKEZEEE, B 30 2048, TLCCH M
ZECHE =10: DI RN 584 . 100 mL AR EMETR SIS MBI RN R, 22 (100
mLx3) R, WA PARHK (100 mLx2) ¥, WHEKGE, TKRRITE, FHRKRSSE 2
0 [H & 70 B -(1R,3a8,3bS,7S,9aR,9bS, 11aR)-1-[(2S,3E)-4- FF 48 3 T -3- 44 -2- £ ]-9a,11a- — HF %= -
2,3,32,3b,4,6,7,8,9,92,9b,10,11, 1 1a-1 DU S - 1H-3 [ FF [1,2-1] 3E-7- 2 14 (8 g, 4 90.0 %, &
65.0 %), MMBEERT S RMN.

Y. Z B -(1R,3aS.3bS,7S,9aR,9bS, 11aR)-1-[(2S,3E)-4- 48 2 T -3- 4 -2- £ ]-9a,11a- — ¥ % -
2,3,33,3b,4,6,7,8,9,92,9b,10,11,11a-+ WU - 1H-2F R H[1,2-1] FE-7-2: 8 1-4 (8 g,1.0 eq)¥& T PUS BRI (100
mL)H, ER AT EEER(S mol/L, 50 mL), SR & =R A 30 70 Bk TLCCHEE: ZERZME =10:1)
WS e RBSEA SR, 80mL AMAZI R M, RN 2B 28 (50mLx3) ZEHL, kK (20
mLx3) Wk, TRBBRTIR, WCERAHARRAS I . s A 2o aith Criliik: 2o
E =50:1 to 30:1 to 4: 1) W& AR Z ER-(1R,3a8,3b8S,78,9aR,9bS,11aR)-1-[(2R)-1- F L T4 -2-
F£1-9a,11a-— FH3£-2.3,3a,3b,4,6,7,8,9,92,9b,10,11,1 1a-+ PUS- |H-3R R [ 1,2-11FE-7- 568 1-5 (6.3 g, 4iE
90%, W 48.63%). 'HNMR (400 MHz, CDCl3) 3 9.76 (dd, T=3.3, 1.3 Hz, 1H), 5.37 (d, J=4.9 Hz, 1H),
4.65 — 4.55 (m, 1H), 2.46 (dd, ] = 15.6, 2.8 Hz, 1H), 2.32 (d, ] = 7.0 Hz, 2H), 2.22 — 2.14 (m, 1H), 2.03 (s,
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3H), 2.03 — 1.93 (m, 2H), 1.89 — 1.78 (m, 3H), 1.66 — 1.40 (m, 9H), 1.17 (dddd, T = 16.5, 14.2, 10.9, 7.1 Hz,
6H), 1.03 (dd, ] = 7.5, 3.5 Hz, 6H), 0.73 (d, ] = 5.3 Hz, 3H).

BHE. (B MY 48 -(1R,3a8,308,7S,9aR,95S,11aR)-1-[(2R)-1- FF B 2 75 -2- £ ]-9a,11a- — F 2 -
2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a-1 Y& - 1H-FR eI [ 1,2-1]5F-7-FE 5 1-5 (10.00 g, 25.87 mmol, 1.0 eq)
PARLE TR DU S (150 mL)H, A (SR EEAS- T 2Bl (51.89 g, 155.21 mmol, 6.0 eq),
SN BT 90°C FEHE 18 he AR I S B2 JFURHH FESE . 100 mL KA B R AR R, (8 2.0 2. B

(100 mLx3) FHL, WAEHHAEAK (100 mLx2) ¥, HAERKEES, ToKFmERD T, WA HIHE
IRGEE B AL . BT CRiBE: 28828 =60: 1t030: 1) ghifk, B3 AEEKQE,SR)-
5-[(1R,3aS,3bS,7S,9aR,9b8,11aR)-7- 2 Bk 4 25 -9a, 1 1a- — H 3£-2,3,3a,3b,4,6,7,8,9,92,90,10,11, 11 a-1 VI & -
TH-3R [ H[1,2-a]FE-1-3 ] C-2-JR BR G 1-6 (9.0 g, 40/ 90%., UK 71.1%). 'HNMR (400 MHz, CDCl3)
86.95(ddd, J =15.4, 8.7, 6.4 Hz, 1H), 6.26 (d, ] = 11.6 Hz, OH), 5.82 (d, J = 15.5 Hz, 1H), 5.37 (d, ] = 4.9
Hz, 1H), 4.60 (tdd, J = 10.9, 6.6, 4.2 Hz, 1H), 3.72 (d, J = 10.2 Hz, 3H), 2.35 - 2.24 (m, 3H), 2.03 (s, 3H),
2.01—1.91 (m, 3H), 1.90 — 1.78 (m, 3H), 1.68 — 1.40 (m, 8H), 1.31 — 1.07 (m, 5H), 1.02 (s, 3H), 0.95 (d, J =
6.7 Hz, 3H), 0.72 — 0.68 (m, 3H).

BN L B W (2E,5R)-5-[(1R,3a8,3bS,78,9aR,9bS, 11aR)-7- 7. Bk & = -9a,11a- — A 3 -
2,3,38,3b,4,6,7,8,9,92,9b,10,11,11a-+ U & - 1H- 34 [ 9F [1,2-a] FE-1- HE ) O -2- G BR R 1-6 (10 g, 22.59
mmol, 1.0 eq) WTVIEWME (100 mLYFMHFE (50 mLYEESENF, MAZMLE 293 g 2259
mmol, 1.0eq), EEIMAME N (128 g 33.89mmol), KMAREFIRMEEE 1h. BHLEW, KN
JERNHEFETE . 100 mL AKIIAZIR N R &R, AR ZE (100mLx3) FHG BEEATAHEAK (100
mLx2) ¥, WAEIKBEG, JoKERERMTEE, RGP SR ZE . s R Chobik:
LR TG = 60: 1 to 30: 1D #lifk, BEIAMBBERGR)-5-[(1R,3a8,3bS,78,9aR,9bS,11aR)-7- 7. B 4 -
9a,1la-— F1%£-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 la-T VU S - IH-FF [ FF[1,2-a] FE-1- ] CRR FlE 1-7 9 g,
4liFE 90%, Y 80.6 %). 'HNMR (400 MHz, CDCl3) § 5.37 (d, J = 4.9 Hz, 1H), 4.66 — 4.54 (m, 1H), 3.67
(s, 3H), 2.29 (ddd, 1 = 15.9, 11.9, 6.6 Hz, 4H), 2.03 (s, 3H), 2.02 — 1.93 (m, 2H), 1.82 (ddd, ] = 13.0,10.8, 8.3
Hz, 3H), 1.62 — 1.38 (m, 11H), 1.19 (dddd, T =32.6, 25.0, 13.7, 6.9 Hz, 9H), 1.01 (d, J = 5.8 Hz, 3H), 0.93 (d,
J=6.6 Hz, 3H), 0.87 (tdd, ] = 10.2, 4.8, 2.0 Hz, 4H), 0.67 (s, 3H).

B FEFE 250 mL FEEIRT, ¥ (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- Z. it 3 -9a,11a-
T HHE233a3b,4,6,7,8,9,92,90,10,11, 1 1a-+ PU & -1H-34 R FF[1,2-a] FE-1- B 1 CEE H B 1-7 (2.5 g, 5.62
mmol AR T =& P80 mL), EEE FIMA N-FIEH(1.71 g, 16.87 mmol) F1 58 4bHf (1.56 g.
14.06 mmol), BfJ5TE 70°C R HiHE 18 /NS . TLCCHTMEE: Z.88 Z FE=10:1) BRI SOz SROMEEHR S, K
(100 mL)7K, —&HHE (80 mLx3) ZEHL, AHAEAIEK (150 mL) ¥evk, JoKBRBIATE, K&
FHVM, HREENLAML (AWEB. 28 af=10: 1), &3 A &% (GR)-S-
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[(IR.328,3bS,6R,7S,9aR,9bS,11aR)-7- LM i H:-6-F2 5-9a,11a-— H $£-2,3,32,3b,4,6,7.8,9,92,9b,10,11,11a-
IS TH- 3R R I 1,2-a]3E-1- | RS 1-8 (1.4 g, F0/E:90%, 7% 48.65%). 'HNMR (400 MHz,
CDCls) 8 = 5.75 — 5.65 (m, 1H), 4.80 — 4.65 (m, 1H), 4.25 (d, J=2.6, 1H), 3.67 (s, 3H), 2.33 — 2.22 (m, 2H),
2.10 (s, 3H), 2.07 — 1.98 (m, 2H), 1.92 — 1.36 (m, 17H), 1.22 (s, 3H), 1.19 — 1.06 (m, 5H), 0.93 (d, J=6.6, 3H),
0.68 (s, 3H).
BN B R (SR)-5-[(1R.3a8,3bS,6R,78,9aR,9bS, 1 1aR)-7- 7, [k 48 £ -6- 2 2 -9a,11a- — W A -
2,3,32,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ MU & - 1H-3F K H[1,2-a] 3F-1- | SER P EE 1-8 (5 g, 11.5mmol, 1.0¢q)
BTHEE (150 mL)F, IIABKERBE (6.37 g, 46 mmol, 4.0 eq), SMNIERLEFEHHE 30 min. TLC
Caf © 2B ME=5:0 W, JERNEREEEE, Bk R HK (100 mL) AN]SR 4K %R
H, KEH R ZBR(3xS0 mLYR L. &I 4R LW IR H RIAIE /K (3x50 mLy$Eik . LM ZERZ
F T KRB 1R, 1 IR YE 75 BHLA (5R)-5-[(1R,3a8,3bS,6R,7S,9aR 9bS,11aR)-6,7- —$2%:-9a,11a-
ZF3D3.3a,3b,4,6,7,8,9.92,9b,10,11, 1 1a-+ PUS -1 H-3F [ I 1,2-a] FE-1- | TR S 1-9, S EB:H
TF—P RN,
BRE ¥ RN W (5R)-5-[(1R,3a8,3bS,6R,7S,9aR,9bS,11aR)-6,7- — ¥ 3 9a1la- — F % -
2,3,3a,3b,4,6,7,8,9,9a.9b,10.11, 1 la-+ PUS-1H-3 R IF[1.2-a] FE-1- = O R 1-9 (5 g, 1 eq)¥d T T T
(150 mL), JIAXT FAREEER (1.59 g, 8.4 mmol, 0.7 eq)F1 4A 41, RNARZRFRBEH 1h. TLC CH
Tk 208 ZHE=10:1) BN . JFORNEFETEEE, FIHAN TR ER A K A% 1k RO % 100 mL 7K
Bk R, R ARE (50 mLx3) X, BCERAHUE, ERHICKIRERA T, A VAR
TAFMESE. HAHET 2R OBTRITEEN Rk 2R ol =95 - 5) B2 A6 &GR)-5-
[(3aR,3R,5a8,9a8,9b8)-7-[(4R)-2,2- — F £ -1,3- Z LA B 3 -4- 5 1-3,6,6- = 1 5£-2,3,32,4,5,52,6,9,9a,9b-
T E-1H-FR R H[1,2-2125-3- 2| O HEE 1-10 (3.8 g, ZF 90%, YL 62%). |HNMR (400 MHz, CDCI3)
85.80 (d, J=2.9 Hz, 1H), 4.41 (d, ] = 5.8 Hz, 1H), 4.10 (dd, ] = 13.5, 6.5 Hz, 1H), 3.67 (s, 3H), 2.35 - 2.20
(m, 2H), 2.14 — 1.98 (m, 2H), 1.87 — 1.56 (m, 10H), 1.53 (s, 3H), 1.45 — 1.37 (m, 3H), 1.35 (s, 3H), 1.28 —
1.21 (m, 1H), 1.16 (s, 3H), 1.14 — 0.97 (m, 6H), 0.93 (d, T = 6.5 Hz, 3H), 0.69 (s, 3H).
10 4 BB W(5R)-5-[(3aR,3R,5aS,9aS,9b8)-7-[(4R)-2,2- — HIE:-1,3- “ e3[R -4- 2 -34,6,6- =
F-2.3.3a,4,5,53,6,9,92,9b-+F - 1H-FF [0 I 1,2-a]Z5-3-FL | OB S 1-10 (3.8 g, 8.2 mmol, 1.0 eq)iEfRTETR
B (50 mL)H, SN N-¥3E4AR28 — HELT AL (0.54 g, 3.3 mmol,0.8 eq), f T EEEMER (12 mL, 66
mmol, 8.0 eq)FI LK EEEREG(IT) (0.29 g, 1.6 mmol, 0.2 eq), FTEREVRA X NRAE Na» 25°CHHEH: 18
NI TLC CHHTRE: Z 88 Z.88=10:1) Sl S8 . JRHE AW E e, AT RERSE K, HK (10
mL) JAZI R R, K2R 2. 2865 3%15 mL)A . &3 EPUZIFHREME K15 mL)%k
o TOKBRERAIT AR, I RR 413 20 5 o R SRR EAT dlidb (b 28 2. 185=87: 13), 38IH
= f& (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- U F FE -11- & T H -
4.,5.5a,5b,6,7,7a,8.9.10,10a,10b,11,12b-F PU S -3aH-3F LK IF[1',2":1,21ZE [ 7.8-d][1,3] = E 2+ A [ 18 -8- 2]
CERFFES 1-11 (2.5 g, 4iF 95%.UZ 60%). 'H NMR (400 MHz, CDCl3) & 5.85 (s, 1H), 4.45 (d, J= 6.4
Hz, 1H), 4.26 (dd, J = 11.3, 5.5 Hz, 1H), 3.60 (s, 3H), 2.34 — 2.25 (m, 2H), 1.86 — 1.70 (m, 2H), 1.58 (dddd, J
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=16.6, 11.8, 6.3, 2.3 Hz, 5H), 1.50 (s, 3H), 1.40 (ddd, J = 16.5, 9.3, 3.9 Hz, 4H), 1.30 (s, 3H), 1.26 (s, 4H),
1.12 - 0.97 (m, 4H), 0.87 (d, J = 6.6 Hz, 3H), 0.66 — 0.59 (m, 3H).

11 B BB (5R)-5-[(1R,3aS,3bS,6R,7S,9aR,9bS, 1 1aR)-7- Z, M 48, 1t -6- 7 $£ -9a, 1 1a- — FFF K-
2,3,32,3b,4.6,7,8,9,9a,9b,10,11, 1 1a-+ U & -1H-3F % FF[1,2-a] FE-1-FE | B FFEE T-11 (2.4 g, 5.1 mmol,
1.0 eq) WAMETEHEE (100 mL) MZBRZES (S0 mLyF, RSN (1.2g 11 mmol, 2.2 eq)dFIE K
MR R B RES AR, BRNAAE TEENPE | he TLC CAMEE : ZBRZE =51 WM,
JERHEFE e e . IR RN AR R, WEAVAE RS, B2 . IR R CRllE . 8
2 =90:10 )P G EIEEGR)-5-[(3aS,5aR,5b8,7aR SR, 10aS,10bS,12aR, 12bR)-2,2,5a, 7a-PY H %-11-
S #-4,5,52,5b,6,7,72.,8,9,10,102,10b,11,12,12a,12b-1 7S &-3aH-34 L [ 11,24 1,2]4E 37 [7,8-d][ 1,3] — &
FARIE-S-FICEHEE 1-12 (1.7 g 4% 95%, YN 67%). 1H NMR (400 MHz, CDCI3) § 4.00 —
3.87 (m, 2H), 3.60 (s, 3H), 2.75 — 2.66 (m, 1H), 2.36 (t, J = 11.3 Hz, 1H), 2.25 — 2.09 (m, 4H), 1.85 (dddd, J
=28.9, 13.2, 6.5, 3.1 Hz, 3H), 1.62 (dddd, T =204, 14.3, 6.7, 3.3 Hz, 4H), 1.46 (s, 3H), 1.43 — 1.26 (m, 5H),
1.23 (s, 6H), 0.98 (ddt, = 14.4, 11.7, 7.4 Hz, 5H), 0.86 (d, J = 6.6 Hz, 3H), 0.59 (s, 3H).

B 12 & Kk 8% (5R)-5-[(3aS,5aR,5bS,7aR 8R, 10aS,10bS,12aR, 12bR)-2,2,5a,7a- VY F K& -11- 4 TF 3 -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 75 & -3aH-34 [ H[ 11,2 1,219E H[7,8-d][ 1,3 Z A F IR 8
S-FEIC R R 1-12 (1.7 g, 3.6 mmol)VA £ = Z g = 5L (10 mLyh, BTER &R AL S RAE 80
°C Hfit#E 1he TLC R ChilE: ZBR Z.H5=10:1) WM RN 5T 4. RNKMEZERR, MAZEF L (50
mL) FRE RN AR, ANO I IR IR RN, G0 2R AR, 7KJZEH Z SR e 3x30 mL)AEHY,
HHAVARR A K40 mL)Pevk , IIEFIRAESE SRS . S IR (i 2o
i8=93: 7), BF| T 535 B [H #R(5R)-5-[(3a8,5aR,5bS,7aR ,8R,10a8,10bS,12aR,, 12bR)-11,11- —4-2,2,5a,7a-
VU Hi % -4,5,54,5b,6,7,72.8,9,10,10a,10b,11,12,12a,12b-F 7N &-3aH-348 L H [1',2":1,2] 3 3 [7,8-d][ 1,3] — 4
IR E-8-FECEE R 1-13 A1 (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11-9-2,2,5a,7a- 1] H
%-4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-T PU&-3aH-3F R H[1',2":7,813E F[1,2-d][1,3] " E Z 3 LI -8-
E1TEFHE -1 REEY (14 g, 1-13 465 95%, DL I-13 iF SHICR 74%).

1459 1-3: 'HNMR (400 MHz, CDCl3) 6 4.02 (d, T = 15.0 Hz, 2H), 3.67 (s, 2H), 2.33 — 2.23 (m, 2H),
2.18 — 1.58 (m, 6H), 1.51 (s, 2H), 1.46 — 1.34 (m, 2H), 1.30 (s, 2H), 1.13 (dd, ] = 17.2, 7.0 Hz, 1H), 1.07 (s,
1H), 0.93 (d, J = 6.3 Hz, 2H), 0.68 (s, 3H).

13 3B 45 Y(5R)-5-[(3aS,5aR,5b8,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- = §i-2,2,5a,7a- P FT 2 -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7N E-3aH-3 R H [ 1,2 1,219E H[7,8-d][ 1,3 ] — AP K8
S-H OB HFEE I-13 M1 (5SR)-5-[(3a8,5aR,5bR,7aR,8R,10aR, 12aR, 12bR)-11- % -2,2,5a,7a- U F 2 -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b- PU & -3aH- 3 [ H:[1',2:7,8]3E FF[1,2-d][1,3] = A FF R g -8- 4
CHEFEE -1 FIEAY (1.3 g 2.6 mmol,1.0 eq)y#ELENUEMH (50 mL)H, MIAPIEL4E (03 g
7.8 mmol, 3eq), FTFREMRERBIRAE 25°CH4EHE 1 he TLC CAyMEK: LB ZFE=10:1) W SN5E
& . B+ k& m®Bow K, oJ¥EMKSHE A G E &K GRS
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[(3aS,5aR,5bS,7aR,8R.10aS,10bS,12aR, 12bR)-11,11-  — & -2,2,5a,7a- U H .
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7S & -3aH-34 R I [ 1,2 1,219E [ 7,8-d][ 1,3 — A AR K 18
8-FH 1T -1-B I-14 1 (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- 4 -2,2,5a,7a- V4 HH 3 -
4,5,5a,5b,6,7,72,8,9,10,102,12,12a,12b-+ PU & -3aH- 3 R H[1',2":7,8] 3 FF[1,2-d][1,3] = S 44 3R R 18 -8- 3 |
OIS 1-2 F5h (0.9¢g, 4U¥ 96%, bLI1-14 iFBURE92%), HERT—F.

HHI5: HILEYI(SR)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- — §-2,2,5,7a- /]

3% -4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 75 & -3aH-¥ [ 35 [1',2:1,2] 3 37 [7,8-d][1,3] —~ & 2+
HNAE-8-H]T-1-B2 I-14 A1 (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11-4f.-2,2,5a, 7a- U F %k
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ VU S -3aH-3£ [ H[ 1,217, 8]FE FF[ 1,2-d][1,3] — S F: 3 18 -8-
CER W -2 BAEY (13 g, 1.0 eq) HHA_AF (50 mL)F, WA TN (23 g 5.5
mmol, 2 eq), FTRR AW RNRTE Noo 25°CHTEHE 1h, TLC CAMEE: 2R Z85=10:1) WMl RN 5
&0 EEATIRIRESN (10 mL) IMAZI RN S, AHUAFEMERRERS (3x30 mL)AEEL, YRR
HHENMHE. BRAENRAL(AHB:. 2B oB=92: 8, B 3 A & @ & (5R)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11-  — %  -22,52,7a- P -
4,5,5a,5b,6,7,7a,8,9.10,10a,10b,11,12,12a,12b-T /& -3aH-3F K FE[1',2":1,2]FE [ 7,8-d][1,3] A2 A 18
S-FE ] B 1 M (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- fi{ -2,2,5a,7a- JJ H J& -
4,5,52,5b,6,7,72,8,9,10,10,12,12a,12b-1 PU 4L -3aH-FF [ FF[1,2":7,81FE HF [ 1,2-d][ 1,3] A FA [ @ -8-F ]
O I REAYI0.95 g, 4L 90%. LAL-EWD T R HUR 66%).
k&% 1: "H NMR (400MHz, CDCl3) $ 9.70 (t, J = 1.7Hz, 1H), 3.98 — 3.91 (m, 2H), 2.39 — 2.25 (m, 2H),
1.96 — 1.86 (m, 1H), 1.81 — 1.71 (m, 2H), 1.64(ddd, J = 10.7, 10.3, 4.7Hz, 1H), 1.57 — 1.52 (m, 1H), 1.44 (s,
2H), 1.38 — 1.28 (m, 2H), 1.23 (s, 1H), 1.18 (d,J = 9.1Hz, 1H), 1.08 — 1.02 (m, 1H),1.00 (s, 1H), 0.87 (d,J =
6.5Hz, 2H), 0.83 — 0.77 (m, 1H), 0.60 (d, ] = 12.0Hz, 2H).

SEHER] TIT

A {& I (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- BB -
4,5,5,5b,6,7,72,8,9,10,10a,10b,11,12b-F PY & -3aH-FF & FF[1',2': 1,21 FE F[7,8-d ] [1,3] — EFF 48 -8- 5
o JdI {4 &
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-1

¥ — . B A & W (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,53,7a- [ H F -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+PUS-3aH-34 [ HE[1',2": 1,21 3E FF[ 7,8-d][1,3] — S A3 [ A8 -8- 5
O FE T-10 (1 g, 2.18 mmol, 1.0 e)¥AR7EVUEIRIE (50 mL)H, BRE#HEMANESES 012,
3270 mmol,1.5 eq), 25°CH L h. TLCHR CHililk: 88 Z88=5:1> WIS s, JRHEFECEE .
KA, 38, JEBORSA B & M SRR T SO R 2,88 2. 6=80:20)/3 5
= & (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- U H  F -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-1PU & -3aH- 3 R [1',2:1,2]FE I 7,8-d][1,3] — I A TR 18 -8-HE |
C.-1-F III-1 (1000 mg, 2.09 mmol, %55 :90%, 13 :96%)."H NMR (400 MHz, CDCL?) 3 5.80 (d, T = 2.6
Hz, 1H), 441 (d, T = 5.8 Hz, 1H), 4.09 (m, 1H), 3.64 (t, ] = 6.5 Hz, 2H), 2.08 (m, 2H), 1.84 (tt, T=18.5, 7.8
Hz,2H), 1.67 (m, 8H), 1.41 (td, T = 12.7, 6.2 Hz, 4H), 1.35 (s, 3H), 1.24 (m, 2H), 1.17 (s, 4H), 1.08 (m, 5H),
0.93 (d, J = 6.5 Hz, 4H), 0.69 (d, ] = 4.6 Hz, 3H).

B/ =% . ¥tk A& W (5R)-5-[(3a8,5aR,5bS,7aR,8R,10a8S,10bS,12bR)-2,2,5a, 7a- RO
4,5,5a,5b,6,7,72,8,9.10,10a,10b,11,12b-TPU & -3aH-F £ I [1',2":1,2]13E 5[ 7,8-d][1,3] = E 2= FF K48 -8-5 ]
O-1-FE TH-1 (1 g, 1.0 e SRR (S0 mD)H, MABRHTE T 44065 (1.18 g, 2.79 mmol,1.2 eq)
, 25°CHHiEH T he TLC CHyHTRE: MR ZF6=5:1) MW R BBt JRENEFE. FWRTREmaE K, W
K (LomL) MIABIR MR R, K2 EFR3x50 mL)FER . &3HAVUEHEE AR 10
mL)ei, ToARKNaSOs T4, g, RGP I SR ERLL Gk 28 2Z88=90: 10
Yy B O g & [H 4k (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,5a,7a- P4 H -
4,5,52,5b,6,7,72,8,9.10,10a,10b,11,12b-1PUS-3aH-3F L FE[1',2": 1,21 FE I [7.8-d][ 1,3] — L2 FF [ 48 -8- 5L
% I (750 mg, 1.58 mmol, ZEE: 90%, UXZF: 68%). 'HNMR (400 MHz, CDCL3)$9.76 (s, 1H), 5.80
(d, J=2.7Hz, 1H), 4.41 (d, ] =5.8 Hz, 1H), 4.10 (dd, T = 13.6, 6.3 Hz, 1H), 2.39 (m, 2H), 2.12 (m, 1H), 2.01
(m, 1H), 1.83 (m, 1H), 1.66 (m, 10H), 1.53 (s, 4H), 1.42 (dd, J = 12.5, 4.2 Hz, 3H), 1.35 (s, 3H), 1.17 (s, 3H),
1.10 (m, 4H), 0.92 (dd, J = 18.2, 5.8 Hz, 4H), 0.71 (d, J = 12.1 Hz, 3H).

S 1V

A4 IV (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8S,10bS,12aR,12bR)-2,2,5a,7a- I F -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F /N &-3aH-FF R I [1',2":1,213E 3 [ 7,8-d] [1,3] —FHRFF /R
18-8-F 0 (V) kil
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$— 1k EW(5R)-5-[(1R,3a8,3bS,6R,78,9aR,9bS, 11aR)-7- 7. ik S -6-F2 7 -9a, 1 1a- — I FE-
2,3,32,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ PU & -1H- 3 [ I [1,2-a] FE-1- 2 ] 8 H B 1-8 (150 mg, 0.326
mmol, 1.0 eq¥SRTE LR 4F8 (5 mLYH, JIAZFAAE (36.97 mg, 0.163 mmol,0.5 eq), FifSRARAE
SNARTE Hyy 25°CHERE 3 he TLC CHIMER: ZBRZWE=3:1) WIS HEEE, JFRIFECE. Tk,
PEHRAEAF B S, MR E T aif CRulEE: 2B 4R 80: 200, 155 A AR R (SR)-5-
[(1R,3aS,3bS,5aR,6R.7S,9aR,9bS,11aR)-7- Z B S5 -6-F2 L -9a, 1 1a- — I F N E-1H- S R H[1,2-a]FE-1-
F1THE HE IV-1 (100 mg, 59.74%). "H NMR (400 MHz, CDCI3) § 4.72 (m, 1H), 3.83 (s, 1 H), 3.66 (s, 3H),
2.27(dd, T =16.4, 8.7 Hz, 2H), 2.10 (d, T = 8.1 Hz, 3H), 1.79 (dddd, T = 37.0, 16.1,10.1, 3.7 Hz, 8H), 1.29 (m,
8H), 0.99 (m, 14H), 0.62 (d, ] = 14.3 Hz, 4H).

BB FRELZEE-(1R, 3a8, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-#2F-1-[(2R)-6- H & F-6-E T F
-2-2£1-9a, 1la- — BT NE-IH-3A R FH (1, 2-]FE-7-2 B TV-1 (300 mg, 0.65 mol, 1.0 eq. )7 T /K F
(SmL)H, MABRERER(897 mg, 6.5 mmol), EHFFZ 25°CHiHE 16 /N, TLC CHMEF: LR ZE=2:1)
W, RN . B RROS IR RGE, BT AR ST RO 28R ZBR=0~50%) 2L (5R)-
5-[(IR, 3a8, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6,7- —FF-9a, | la-— FE+E-1H-IF G FHF([1, 2-a]FE-1-
H)CE FlE V-2 (210 mg, 0.5 mmol, 76.9%) H {4, 1H NMR (399 MHz, Chloroform-d) § 3.71 (d, J
= 3.1 Hz, 1H), 3.65 (s, 3H), 3.53 (dt, ] = 11.3, 4.4 Hz, 1H), 2.33 — 2.18 (m, 2H), 1.97 — 1.84 (m, 2H), 1.83 —
1.60 (m, 8H), 1.42 — 1.28 (m, SH), 1.28 — 1.15 (m, 3H), 1.11 — 1.01 (m, 4H), 1.00 (s, 3H), 0.90 (d, ] = 6.5 Hz,
4H), 0.62 (s, 3H), 0.57 (td, T = 11.4, 4.2 Hz, 1H).
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=35 FREYSR)-5-[(1R, 3aS, 3bS, 5aR, 6R, 78, 9aR, 9bS, 11aR)-6,7- " 3-9a, 11a-— FH+ S
STH-3R LR IF[1, 2-a)3E-1-FE ) R FHEE 1V-2 (250 mg, 0.59 mmol)ix T FER(20 mL)Ft, HIAN 4A 40 T-5%(250
mg), X FIRMER(203 mg,1.18 mmol)/5 FilkPiFE, TLC (Ailifk: LERABEG=2: DM . RMNEHR)E,
TR A AR, SRR G 2R ENTCR R 4R LER=0~30%) 44k )5 75 (SR)-5-[(3aS, 5aR, 5bS,
7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, 5a, 7a-PY i %-4, 5, 5a, 5b, 6, 7, 7a, 8, 9, 10, 10a, 10b, 11, 12, 12a,
12b-F 7S & -3aH-2F [ FE[ 1,211,216 [7, 8-d][1, 31 "R LI N IE-8-F 1 TR F s TV-3 (220 mg, 0.48
mmol, 81.3%) A {aE . "H NMR (399 MHz, Chloroform-d) & 3.97 (dt, J = 8.8, 5.7 Hz, 2H), 3.65 (s, 3H),
2.25(ddd, J = 10.5, 8.5, 6.7 Hz, 2H), 1.97 — 1.90 (m, 1H), 1.76 (td, ] = 11.5, 6.6 Hz, 3H), 1.71 — 1.63 (m, 3H),
1.58 — 1.52 (m, 1H), 1.49 (s, 4H), 1.47 — 1.32 (m, 6H), 1.28 (s, 3H), 1.23 (ddd, ] = 14.1, 8.9, 5.6 Hz, 3H), 1.08
(td, 7=10.7,9.2, 3.7 Hz, 3H), 1.02 (s, 3H), 0.98 — 0.93 (m, 1H), 0.90 (d, J = 6.4 Hz, 3H), 0.86 — 0.80 (m, 2H),
0.64 (s, 3H), 0.61 — 0.54 (m, TH).

H0UE . FREU(SR)-5-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, 5a, 7a-PY FHJE-4, 5, 5a,
5b, 6,7, 7a, 8,9, 10, 10a, 10b, 11, 12, 12a, 12b-+7~5-3aH-3 8 FE[11,2":1,2]3EF[ 7, 8-d][1, 3] —H A3 IK
18-8-F TR IR TV-3 (180 mg, 0.39 mmol)iAT Z.Bk(20 mL)H, T¥K-TNEAPEIR % -78°C, FE/EHIN_
FTHERELBEAM, L17mL)FN5EE, AESRPEE. TLC (A ZBRAE=3:DIEM. MR
G, AR GEALHOKEBE K, LI GERZER, AN, T8, IRY 52BN (A 28R
Z.HE=0~30%)21 1k J5 15 (5R)-5-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, 5a, 7a-PU H3E-4, 5,
5a, 5b, 6,7, 7a, 8,9, 10, 10a, 10b, 11, 12, 12a, 12b-F75&-3aH-FF R FE[1',2":1,2]FEH[ 7, 8-d][1, 3| = E &
[RIE-8-F]C-1-F8 TV-4 (120 mg, 0.28 mmol, 71.8%)H L[H{A. '"H NMR (399 MHz, Chloroform-d) &
3.98 (d, J = 7.6 Hz, 2H), 3.62 (t, ] = 6.6 Hz, 2H), 1.94 (d, ] = 12.3 Hz, 1H), 1.76 (d, ] = 10.5 Hz, 3H), 1.65 (t,
J=13.8 Hz, 3H), 1.54 (d, = 9.8 Hz, 4H), 1.49 (s, 4H), 1.48 — 1.34 (m, 7H), 1.29 (s, 3H), 1.25 (d, T = 11.2 Hz,
6H), 1.13 — 1.05 (m, 3H), 1.02 (s, 3H), 1.00 (d, J = 6.1 Hz, 1H), 0.89 (d, J = 6.2 Hz, 4H), 0.84 (s, 1H), 0.64 (s,
3H), 0.63 - 0.54 (m, 1H).

FHE: FREWSR)-5-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, 5a, 7a-PU i34, 5, 5a,
5b, 6,7, 7a, 8.9, 10, 10a, 10b, 11, 12, 12a, 12b-+755-3aH-3 RFF[ 1,211,213 [ 7, 8-d][1, 3] =4k
18-8-H1T-1-FF TV-4 (100 mg, 0.23 mmol)iA T & T H(10 mLyt, TR FIMABRL S T4H4LH (195
mg, 0.46 mmol), M S5 gk SR 7E =il T HidE, TLC (AR 2R ZME=3: DI SBMERE, AR
TR IAKIEN 18 ZIREE I, YD E, T8, RAFEEENTCR g 478 ZFE=0~30%)4li1t
JE13(5R)-5-[(3a8, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, Sa, 7a-PYE3E-4, 5, 5a, 5b, 6, 7, 7a, 8,
9, 10, 10a, 10b, 11, 12, 12a, 12b-"FNE-3aH-FRIF[10,2":1,2]3E3F(7, 8-d][1, 3] —AZR 3 8 -8-FE Ol
IV (53 mg, 0.12 mmol, 52.2%) A B[4, 'H NMR (399 MHz, Chloroform-d) § 9.74 (t, ] = 1.8 Hz, 1H),
3.97 (dt, ] = 8.9, 5.7 Hz, 2H), 2.37 (tdd, J = 8.1, 6.8, 1.9 Hz, 2H), 1.94 (d, ] = 12.5 Hz, 1H), 1.76 (td, ] = 10.3,
5.3 Hz, 3H), 1.71 — 1.62 (m, 3H), 1.56 (s, 3H), 1.49 (s, 3H), 1.48 — 1.36 (m, SH), 1.29 (s, 3H), 1.24 (dq, ] =
12.6, 4.6, 3.8 Hz, 5H), 1.08 (dd, ] = 11.8, 7.5 Hz, 3H), 1.02 (s, 3H), 0.91 (d, ] = 6.5 Hz, 3H), 0.89 — 0.83 (m,
2H), 0.64 (s, 3H), 0.58 (d, J = 2.5 Hz, 1H).
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Shf] VIV

HE R VI (4R)-4-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11,11- — 4.-2,2,5a,7a- T F 3~
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ N E-3aH-3F I [1',2':1,2] FEFF [ 7,8-d] [1,3] ZH LK
18 -8~ | KA

FOJEl KV (@R)-4-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- %, -2,2,52,7a- JU H 2 -
4,5,52,5b,6,7,72,8,9,10,10a,12,12a,12b-1 VU -3aH-3F X H[1',2':7,8] FEF [1,2-d] [1,3] = E 3 18 -8- % |
B ] %

EEE
1 60-FIE-30-F8IE-5B-FEEE-24-B8 VI-1 (15 g, 38.2 mmol, 1.0 eq)iFfET MeOH (H
BE) (200 mL)yH, 2818 M RN AR AP IIAEIE (5 mL, 93.8 mmol, 2.5 eq), FRNiAERE T 750C TH
H2 /N, TLC (Z& b Bl = 10:DBINRN T2 G, FEEEER, HRNIREEINA SRR
BREH (~200 mL) 1, KRR BAREBESIER (~100 mL)FIK (~100 mL) #HE—IK,
ToKBRBREN TR,  IRAETIR, HH5 60-BR-30- B RIH-24- 18 T EE VI-2 (15 g, I 86.90%),
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BT R,

F0 60-FRH-30-FR5E-SB-HRE-24-BR S VI-2 (15.0 g, 36.9 mmol, 1.0 eq)iA T HLRE(S0 mL),
FIR TG F AR BE (422 g, 221.3 mmol, 6 eq), FEHEPIIR, TLC (Al L8 LE=5: Dl
RN TEAR NG« B BB BN IR 5 % HRRER (100mL) b, FFEENTS S, fhik, Kk, +
W5 15 200G 4- B B R AR (1R, 3a8,3bS,5aR, 58, 7R, 9aR 908, 11aR)-1-[(2R)-5- FF 48 i -5- 48 TP L & -2-
5192, 11a-— 1 HE-7- {[(4- FF LR ) — W0 H-h6-Ti 36 1AL )+ AN E-TH- 30 [ 1,2-a] 3E-5- 26 B VI-3
20 g LFE 70.20%).

B A-FFRIERER-(1R,3a8,3b8,5aR,5S, 7R, 9aR ,9bS, 11aR)-1-[(2R)-5- 1 48 Fk - 5- 48, 0 Fk - 2- 3 -
9a,11a-— HBE-7-{[(4-F B 40 BE-A6-Ti B TR B ) 7S &- LH-3A O [1,2-a] FE-5-5 07 VI-3 (10 g,
69.9 mmol, 1.0 eq)¥E#E/K(20 mL)HI N,N-—FFE: 18t l2(200 mL)H, R RTHEZE 110 o€, [EIR 4 /)
if. TLCCAEE: ZERZME =S:DIRIRN . RNE2E, WHESR, FA6EKITH. BRNR
BINIMABIKE 5 % FIRER (500mL) w1, AIZK (50mLx2) ¥t TREHE B, oAb
JEWHRAE 4% KOH HER IR H1(250 mL), RMNIRGWZFIRSEEE 3 . TLCCA MK IR 4lE =5:1)
BRSO N TR A S, S%ERER A pH Z A, ROV ZBRZ B8 (100 mLx3) AEHL, tAEhK (100
mLx3) ¥eik. KT, BCEEAVURRAEEDE o @R E T4t Chilii: 2R 2
g =30:1t010: 1to5: 1 ) AR AGEK 3B-FRILIHEE-5(6)-15-24-BR G VI-4(30 g, U 75.6%).

L &% VI-4:  'H NMR (400 MHz, CDCI3) § 5.37 — 5.33 (m, 1H), 3.66 (s, 3H), 2.34 (dt, J = 13.0, 4.0
Hz, 1H), 2.30 — 2.23 (m, 2H), 2.24 — 2.18 (m, 2H), 2.05 —1.93 (m, 3H), 1.82 (tdd, J = 10.1, 8.1, 4.9 Hz, 5H),
1.53 — 1.40 (m, 7H), 1.36 — 1.25 (m, 3H), 1.01 (s, 3H), 0.92 (t, T = 5.1 Hz, 5H), 0.68 (s, 4H).

FUUE MR 3B-FEERILTE-5(6)-5-24-FR R VI-4 (15 g,38.5mmol, 1.0eq) EMTEALT (90
mL)H, AN TEALW (10.5 g, 89.7 mmol, 2.5 eq)» NMM (12.7 mL, 115.8 mmol, 3.0 eq)/Z Nk R7E
75°C it 18 ho IL TLC #R CFrimlik: 18 ZME=5:1,) MM EERE, HERCH M Fe Ty, 7™
WS T IRR s, IR R L. 100 mL ZKIMABNAR &R, FHZBRZEE (50 mLx 3) X0, A9F
AHAAK (S0mLx2) ¥, WREKES, JToKRBRTE, WEA VRS A2 . fRE
FEMN CRMEE: 2B AR =10: 1to6: 1to3: 1) ik, BIEGEG 4p-J2H-38- 125 NH §5-5(6)-
J#5-24-TR FITiE VI-5 (10 g, 401 70%, W3 50.3%) .

WA VI-5: 'HNMR (400 MHz, CDCI3) 8 5.71 — 5.63 (m, 1H), 4.14 (d, I = 3.2 Hz, 1H), 3.66 (s, 3H),
3.56 (d, J = 11.5 Hz, 1H), 2.34 (dd, ] = 10.2, 5.2 Hz,1H), 2.27 — 2.17 (m, 1H), 2.07 (s, 1H), 2.00 (d, J=12.5
Hz, 1H), 1.89 (s, 1H), 1.88 — 1.78 (m, 3H), 1.65 — 1.51 (m, 4H), 1.46 — 1.39 (m, 3H), 1.36— 1.25 (m, 2H), 1.18
(s, 3H), 1.15 — 1.05 (m, 4H), 1.03 — 0.96 (m, 1H), 0.92 (d, T = 6.5 Hz, 4H), 0.68 (s, 3H).

S 1 & I, # 1-9 #ff VI-5 T8 5](4R)-4-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-
11,11- = 8-2,2,5a,7a- DY F 3£ 4.5 52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 7S & -3aH-FR IR I [1',2":1,2]
FEF[7,8-d][1,3] ~ A FF KB -8-JE KEE VI F1 (4R)-4-[(3aS,5aR,5bR,7aR,8R,10aR, 12aR,12bR)-11-4K
2,2,5a,7a- 0 /1 7£-4,5,5a,5b,6,7,7a,8.9,10,10a,12,12a,12b-+ MU & -3aH-3F R FE[1',2':7,8] 3 3F[1,2-d][1.3] =
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ARG -8-HL K V(2.5 g, 2R 90%. LAY VI SKTHEIRE 56%).

&% VI:  TH NMR (400 MHz, CDCI3) § 9.77 (1, ] = 1.9 Hz, 1H), 4.01 (dt, ] = 8.4, 6.2 Hz, 2H), 2.50
—2.30 (m, 2H), 2.18 — 2.02 (m, 1H), 1.96 (ddd, T =8.1, 7.3, 3.0 Hz, 2H), 1.88 — 1.76 (m, 4H), 1.72 — 1.66 (m,
1H), 1.65 — 1.58 (m, 2H), 1.56 (d, J = 9.3 Hz, 2H), 1.51 (s, 3H), 1.48 — 1.41 (m, 2H), 1.39 — 1.25 (m, 7H), 1.18
—1.05 (m, 5H), 0.99 (dd, J = 11.9, 3.8 Hz, 1H), 0.95 — 0.89 (m, 4H), 0.67 (d, J = 12.1 Hz, 3H).

S 1 &2

L&Y 1 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — -1-[(2R)-6-F2 F-6-{2-[( = 5 B 35 =
HHE B-2-FE1-9a,11a- — FEANE-1H-F I [1,2-2]3F-6,7-

&2 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-f-1-[2R)-6-2 H:-6-2- [ S A F H)YE £ EHE 1 °
-2-3£]-9a,11a-— H 3£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,1 1 a-+ VU S -1 H-3R R [1,2-a]FE-6,7- — BE )] %

OCF;

W 1-R-2-[(S R E)EIE)TE (126 mg, 0.5 mmol, 3.5 eq)EMETETL/KIUEMLIE (3 mL)H,
PRAVHIZE-78°C, WMIIE T R4 (1.8 mL, 0.45 mmol, 3.0 eq), JRFfKFRTE-78°C HiHE 30 min. ¥k
& ¥ (5R)-5-[(3aS,5aR,5bS,7aR.8R,10aS,10bS,12aR,12bR)-11,11- = 4 -2,2,5a,7a- P4 FH F -
4,5,5a,5b,6,7,74,8,9,10,102,10b,11,12,12a,12b-F 7N &-3aH-3F LI [ 1,24 1,2]FE FF[7,8-d][1,3] — 3R K 8
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8 ] C B I A (5R)-5-[(3aS.5aR,5bR,7aR,8R,10aR,12bR)-11- & -2,2,5a,7a- PU H JE -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-~ DU & -3aH- 3 K I [ 11,217, 8]HE FF[1,2-d][1,3] = A 30 g -8- 4L |
O I FVEEY) (70 mg, 0.15 mmol, 1.0 eq) VEMFAVISEIER (2 mLyF MAR] BSOSl s
PR RAE-78°C HiHE 30 min. TLC (AiMEk: LR LFE=5:1) MMM EAE. # 10 mL AN King
R T, ZERZEE (100mLx3) XHL, &SIFANHAEMEME (10 mL) $ik, MEINTE,
WA E . MR EEEREEN CRMmBE © ZM 4B =90: 100, 52 A ERFKGR)-5-
[(3aS,5aR,5bS,7aR,8R.102S,10bS,12aR, 12bR)-11,11- = & -2,2,52,7a- P H .
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T 75 &-3aH-FF R IF[1',2":1,2]FE I [7,8-d][1,3] A A f&
-8-FE)-1- Q2-[(Z M H )AL ZR I B-1-85 1-1 fI (5R)-5-[(3a8,5aR,5bR,7aR,8R,10aR, 12aR, 12bR)-11-45
-2,2,5a,7a- Y H1 3£-4,5,52,5b,6,7,72,8,9,10,10a,12,12a,12b-+ IY & -3aH-34 & I [1',2':7,8]3E 3 [ 1,2-d][1,3] =
SRR NG -8-FE]-1-2-[(Z P ) E I R - 1-8F 2-1 AR &M(70 mg, 4R 95%, LIL & 1-1
THHE I 70%).
tb&%71-1: '"H NMR (400 MHz, CDCL3) & 7.54 — 7.49 (m, 1H), 7.24 (dt, J = 6.2, 4.0 Hz, 2H), 7.15 (dd, T =
4.7,2.9 Hz, 1H), 5.03 —4.96 (m, 1H), 3.94 (dt, ] =8.3, 6.2 Hz, 2H), 2.09 — 1.85 (m, 3H), 1.78 — 1.51 (m, 12H),
1.44 (s, 3H), 1.38 — 1.26 (m, 5H), 1.23 (s, 3H), 1.20 — 1.10 (m, 2H), 1.05 (dd, T = 10.9, 6.5 Hz, 1H), 1.00 (s,
3H), 0.97 - 0.86 (m, 2H), 0.83 (dd, ] = 6.4, 3.9 Hz, 3H), 0.59 (t, J = 5.9 Hz, 3H).
5= B R (5R)-5-[(3aS,5aR,5bS,7aR 8R,10a8S,10bS,12aR, 12bR)-11,11- — #i.-2,2,5a,7a- PY A %k -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 75 & -3aH-34 [ H[ 11,2 1,219E H[7,8-d][ 1,3 ZAF IR 8
B-FE-1-2-[(CRAF R ER C-1-FF 1-1 R (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11-
#-2,2,5a,7a-PU H1 #£-4,5,5a,5b,6,7,7a,8,9,10,10a,12,12a,12b-+ VU &-3aH-FF K[ 1',2":7,81FE £ [ 1,2-d][1,3]
TAPEHKIE-8-FE]- - 2-[(CHREE)E IR O-1-EF 2-11EAYI(70 mg, 0.11mmol, 1.0 eq)iE T
PRI (3mL)H, MAMEEE (1mL,3mol/L), REKRRIEFRMEL L. TLC (Al L8 LE=5:1
) BRI BN e 4. KoK (10 mL) IIABIRNAR R T, KZHZBRZER(3x10 mL)FEI. &IF2ZRZ
B2 H A 67K ( 3x10 mL)Pedk, Jo/KBRIRAN T4, W yEMRAS 2R & . aEE R
Al LR OFE=70 « 30) ABRIAAREE, FHRPSFCHE ([L4F: Waters Acquity UPCC;
it Daicel CHIRALPAK IC 3, 3.0%¥150 mm, 3 um; JREIH: A/B: COx/MeOH(0.1%DEA)=60/40;
W 1.5 ZEFF/4M B 378 B E((1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — f-1-[(2R)-6-F5 &
-6-{2-[(Z B IR O-2-]-9a, 1a- — RN E-1TH-30 R FE[1,2-a]9E-6,7- —BF1 (33.65 mg,
499 %, UTFES1 %, R ER=0.793 min) FI(1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-%-1-[(2R)-6-%
BE6- {2-[( R T A R A ©-2-3E1-9a, [ 1a- — F13E-2,3,3a,5,54,6,7,8,9,9a,9b,10,11, 1 1a-- PY 4 - 1H-3F
RIF[1,2-a)3E-6,7-"BF 2 (3.29 mg, 4l/F96 %, WIFES %, REFI|Alty = 1.109 min).

L &4 1: '"H NMR (400 MHz, CDCls) § 7.55 — 7.49 (m, 1H), 7.28 —7.20 (m, 2H), 7.17 = 7.12 (m, 1H),
5.02 —4.96 (m, 1H), 3.67 (s, 1H), 3.56 — 3.49 (m, 1H), 2.22 — 2.04 (m, 1H), 1.90 (d, J = 12.7 Hz, 1H), 1.83 —
1.56 (m, 13H), 1.43 — 1.15 (m, 10H), 0.99 (s, 3H), 0.95 — 0.87 (m, 2H), 0.83 (dd, J = 6.5, 3.9 Hz, 3H), 0.59 (s,
3H). '%F NMR (377 MHz, CDCI3) 8 -56.80, -56.81, -88.64, -89.27, -110.64, -111.27.
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44 2: 'H NMR (400 MHz, CDCL) § 7.52 (d, J = 7.4 Hz, 1H), 7.28 — 7.21 (m, 2H), 7.15 (d, = 7.4
Hz, 1H), 4.99 (dd, ] = 11.4, 5.4 Hz, 1H), 3.78 (s, 1H), 3.52 (d, J = 12.0 Hz, 1H), 2.57 (d, ] = 12.0 Hz, 1H),
1.95 (d, T = 12.6 Hz, 1H), 1.83 — 1.50 (m, 16H), 1.41 — 1.17 (m, 11H), 1.06 — 0.99 (m, 3H), 0.97 (s, 3H), 0.84
(dd, T = 6.4, 4.1 Hz, 3H), 0.56 (s, 3H). '°F NMR (377 MHz, CDCI3) § -56.79, -56.81, -109.80. LC-MS: [M-
H,OT*= 551.80.

L] 3 & 4

&Y 3 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — H-1-[ 2R)-6-2- B A H)-6- 52 3 2-2- K-
9a,11a-= B+ E-1H-3F R IH [1,2-a]3E-6,7- B

th&4% 4 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-f-1-[(2R)-6-(2- I 35)-6- 2 3 ©-2-%1-9a,11a-
— H%:-2,3,3a,5,52,6,7,8,9,92,9b,10,11,1 1a-F PUS -1 H-3R [ [1,2-a] FE-6,7- — BE 1 il %
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B KA 1912519596 mg, 1.12mmol,1.2 eq) A ARAEPIZURIE (30 mL)H, & SR
PHUKIBRERF]-78°C, MINIET E4E 2.5M IE QAR (89.67 mg, 1.400 mmol,1.5 eq), fRIEIEH: 30
2 8F, BE S B0 N (5R)-5-[(3aS.5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- PY ' % -4,5,52,5b,6,7,
72,8,9,10,10a,10b,11,12b-+PU S -3aH-FF R I [11.21,2] FE 3 [7.8-d][1,3] ~ & 2 A K 18 -8-FL | C B 11T (400
mg, 0.933 mmol,1.0 eq), HAFRER. TLC CAME: LB ZH=5:1) WS HEE, RNERE,
R E T K, KER R OB 3x50 mL)AE. &3 A HUEIH BRI K 15 mL)#.
LR CBRIE ] NaySOs T4, 138 IRAFE TV o A S RE A E AT el b (i 218 L 5=90:10), 13
E=[ I S I ) & (5R)-3-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- DY H FH -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+ VU5 3aH- S I [1',2: 1,21 FE [ 7,8-d]1[ 1,3] — & F= 3 1R J8-8-FE -
1-Q-FHE)C-1-8 3-1 (400 mg, 21 /5 :80%, U8 #:65%). 'HNMR (400 MHz, CDCL3) 5 7.46 (t, J=7.4Hz,
1H), 7.23 (s, 1H), 7.15 (s, 1H), 7.02 (m, 1H), 5.80 (s, 1H), 5.00 (dd, J = 12.0, 7.0 Hz, 1H), 4.41 (d, ] = 5.8
Hz,1H), 4.10 (dd, J = 13.9, 6.1 Hz, 1H), 2.06 (dd, J = 44.2, 10.2 Hz, 3H), 1.65 (dd, J = 30.7, 25.0 Hz, 9H).
1.41 (d, ] = 9.7 Hz, 4H), 1.35 (s, 3H), 1.25 (s, 3H), 1.16(s, 3H), 1.10 (m, 6H), 0.90 (dd, J = 6.4, 4.0 Hz, 3H),
0.68 (m, 3H).

— % % A ¥ (5SR)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- VU FF ZE -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12b-+ P Z-3aH-FF [ H[ 1,2 1,2]FE H [ 7,8-d][1,3] R4 3F LR J@-8- -
1-Q-F R IE)B-1-B 3-1 (400 mg, 0.76 mmol,1.0 eq)¥A 7 — & H % (20 mL)H, AN ZEREF (0215
mL,2.29 mmol,3.0 eq), = Z.J#% (0.530mL, 3.81 mmol,5.0 eq)F14- — FHEFEMEIE (93.09 mg, 0.76 mmol,1.0
eq), FVIRATRAL RSIRAT25°CHhit el ho TLC Cithlik: 28R 208=5:1) WIS M3, JRURHE FE
, FREER, K (10 mL) AR AR, KEH S5 3320 mL)AEE. &IFFNAEI
H A 7K (S0 mL)BES, NaySO. T4, 1Ly, WSS, SRR ZENaith Cailfk: 2
BB Z.l5=95: 5) 555 [ {& 2. -(5R)-5-[(3aS,5aR,5bS, 7aR ,8R, 10aS,10bS,12bR)-2,2, 5, 7a- P F 3 -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12b-- P9 &-3aH-FF [ HF[1',2":1, 2] FH[7,8-d1[1,3] = A FFF K 48 -8- 2]
1-Q2-F R3O EBE 3-2 (400 mg, 4H/F:90%, YNZ: 83%). 'HNMR (400 MHz, CDCL3)87.34 (t,J=7.4
Hz, 1H), 7.24 (d, ) = 7.2 Hz, 1H), 7.12 (t, ] = 7.5 Hz, 1H), 7.03 (m, 1H), 6.01 (m, 1H), 5.80 (d, J = 2.8 Hz,
1H),4.41 (d, ] = 5.8 Hz, 1H), 4.10 (dd, ] = 13.6, 6.3 Hz, 1H), 2.08 (d, ] = 2.4 Hz, 3H), 1.61 (m, 8H), 1.43 (s,
4H), 1.34 (d, ] = 6.2 Hz, SH), 1.26 (s, 3H), 1.16 (s, 5H),1.02 (m, 9H), 0.86 (m, 7H), 0.67 (m, 4H).

# =4 ¥ E& W 2 8 -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a, 7a- Y AT £ -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-~ PU &-3aH-FF K H[1', 2" 1,2]FE H [ 7,8-d][1,3] S FFF R f8-8- -
1-2-F R TENE 3-2 (120 mg, 0.21 mmol, 1.0 eq)EAENET (5 mL)H, MIAN-FRREARA — F
THE (6.92 mg, 0.042 mmol, 0.2 eq),f T ZHLEAE (0.170 mL, 0.848 mmol, 4.0 eq)FIEEFEEL (DL
K (1.88 mg,0.011 mmol, 0.05eq), FTHR GWRERMIRE25°CHIEFELS /M. TLC Chihiks: 2R
ZME=10:1) MW . FMATREBRAE L, K (10 mL) IAZIRMNE RS, KEHZBEE(
315 mL)RERL. GIF 4B B8R I H AR £ K (15 mL)#adk, Na2SO4THE, 1Lug, IR S
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o WL RE SR AR E AT AlAL I T s 2018 2.15=80: 20), ZEZ-(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10a8,10bS,12bR)-
2,2,5a,7a- VY FH 3 -11-% ¥ % -4,5,5a,5b,6,7,74,8,9,10,10a,10b,11,12b-+ PU 45, -3aH-¥F [ FF [1',2"1,2] I FF
[7.8-d][1,3] — A= R I8-8- - 1-Q-F R F) O RS 3-3(60mg, ZHE: 90%, URE: 44%), 'HNMR (400
MHz, CDCL3) & 7.34 (t, /= 7.3 Hz, 1H), 7.23 (m, 1H), 7.12 (t, /= 7.5 Hz, 1H), 7.03 (m, 1H), 6.02 (d, J= 5.0
Hz, 1H), 5.92 (s, 1H), 4.52 (d, J = 6.4Hz, 1H), 4.32 (d, J = 5.6 Hz, 1H), 2.34 (d, J = 10.6 Hz, 2H), 2.08 (s,
3H), 2.02 (m, 1H), 1.82 (dd, J =20.1, 10.2 Hz, 4H), 1.57 (t, J = 12.4 Hz, 13H), 1.34 (m, 17H),1.07 (m, 5H),
0.87 (dd, J=11.7, 6.8 Hz, 4H), 0.80 (d, /= 5.9 Hz, 1H), 0.69 (d, J = 3.5 Hz, 3H)

B B 5 ZFE-(5R)-5-[(3aS,5aR,5bS,7aR 8R, 10aS,10bS,12bR)-2,2,5a, 7a- P4 H He-11-48, 7 H
-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12b-- P4 & -3aH-FF R 3 10,2":1,213E 3 [ 7,8-d][1,3] = A e 3F T 8 -8- it
JF1-2-F KA S REE 3-3 (60 mg, 0.10 mmol AARAE FEE (SmL)H, JIAELEE (11 mg, 0.103 mmol),
SEBIKG, IRRERERNBKIESAS, 25°CHHH:1h. TLC ChIHE: L8 4f8=3:1) Ml KN
HEE, EEIHEE. R, WRMEBMES . AR ELl ChlEE: B 4ER=80: 200, HEIH
t [H & Z B -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- I H FE -11- 48 T & -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-17N5-3aH- 31 [ I 1,221, 219E 97 [ 7,8-d][ 1, 3] — AR ER IR )8
-8-5E1-1-Q- A RS 3-4 (40 mg BlifE: 90%, ULE: 60%). 'HNMR (400 MHz, CDCL3) 67.34 (s,
1H), 7.23 (s, 1H), 7.12 (s, 1H), 7.03 (s, 1H), 6.01 (dd, J = 10.9, 6.4 Hz, 1H), 3.98 (d, J = 3.4 Hz, 2H), 2.77 (s,
1H), 2.42 (s,1H), 2.19 (dd, J = 12.7, 2.7 Hz, 2H), 2.08 (s, 3H), 1.74 (m, 9H), 1.53 (s, 3H), 1.38 (dd, J = 11.7,
7.8 Hz, 4H), 1.28 (d, J = 17.1 Hz, 10H), 0.95 (ddd, ] = 10.8, 9.5,6.5 Hz, 10H), 0.64 (d, ] = 3.2 Hz, 3H).

$1E LS 2. 8-(5R)-5-[(3aS,5aR,5bS,7aR, 8R, 10aS,10bS,12aR, 12bR)-2,2,5a, 7a- V1 B JE-11-4

W %£-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 7N & -3aH-3F R H[1',2":1,2]5F 7 [7,8-d][ 1,3] A4
IR IE-8-F]-1-(2- ) T EE 3-4 (250 mg, 0.43 mmol)VAMTE — 2 =FALB (SmL)F, R
BIRAE R INEAE 80°CHHEHE The TLC CFihifik: 218 2 F=10:1) WMV, JRREFETE. RV
REEZE R, MAZEHR (20 mL) MHRMNAKRR, /NGB INKKE KRN, 7 BEREEEHIE,
KIZE A &G 3x10 mL)AEEL, &3 A VUM AR &K 15 mLygesk , dIERIRgEE 2 .
MMANTER A A M. 2B AM=93: 7 oLk, 53 L 65 W H % 2B -GR)-S5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- = 4 -2.2,5a,7a- P4 W 3 .
4,5,5a,5b,6,7,7a,8,9.10,10a,10b,11,12,12a,12b-T 7S E-3aH-FF I [11,2":1, 2136 [7,8-d][1,3] — A 118
8- FEJ-1-Q-FFE ) OEER 3-5 F1 28 -(SR)-5-[(3a8,5aR,5bR, 7aR,8R, 10aR, 12aR,12bR)-11-%-2.2,5a, 7a-
PU H %£-4.5,52,5b,6,7,72,8,9,10,10a,12,12a,12b- PUE-3aH-3F [ FE[ 11,27, 81FE H [ 1,2-d][1,3] SR L,
13-8-H]-1-Q-FAEE) CEEE 4-1 BEWQI0mg, 2iEE:90%, LA 3-5 iH I 72.85%).
&Y 3-5 HNMR: (400 MHz, CDCl3) 8 7.34 (t, TJ=7.4 Hz, 1H), 7.24 (d, J= 6.6 Hz, 1H), 7.12 (t, ] = 7.5
Hz, 1H), 7.06 — 7.00 (m, 1H), 6.05 — 5.98 (m, 1H), 4.07 — 3.98 (m, 2H), 2.08 (d, J = 1.3 Hz, 3H), 1.98 — 1.68
(m, 9H), 1.63 — 1.57 (m, 2H), 1.50 (s, 3H), 1.39 (dd, J = 10.5, 5.0 Hz, 4H), 1.30 (s, 3H), 1.07 (s, 3H), 1.05 —
0.90 (m, 4H), 0.87 (dd, ] = 6.3, 4.7 Hz, 4H), 0.64 (dd, ] = 11.7, 3.6 Hz, 3H).
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B0 ¥ B 28R -(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11-— 4i-2,2,5a,7a- [
%£-4.5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 7S & -3aH-FR I [11,2":1,21 FE [ 7,8-d][1,3] — S 4 FR
K8 -8-F-1-2- A ) S REE 3-5 fl 2 BE-(5R)-5-[(3aS,5aR,5bR,7aR,8R, 10aR,12aR, 12bR)-11- i -
2,2,5a,7a-PU F 3E-4,5,5a,5b,6,7.72,8,9,10,102,12,12a,12b-1 Y & -3aH-3F 2 FF[1',247,8] FE 3E[1,2-d][1.3] =
FHIA A -8-FE - 1-Q- KR CHAE 4-1 JREY (210 mg, 0.34 mmol, 1.0 eq)¥&A T IUSE R (10 mL)
H, IMANFEERER (1 mL, 3mol/L), JZRifk RAEFIRAFEL he TLCHL CHiHEE: 2R Z.B8=5:1) Wil 2
B KK (10 mL) MABIREERT, KEHCBROEE( 325 mL)AEHL. & IHFEAE I HHMAN&
AR 3x10 mL)BEH . ZBRERZE KRG T8, ARG H[EN G . HREEEES Cam
Bt R OER=70 : 30> Zifk, 530 EAREKLE-(SR)-5-[(1R,325,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-4,4-
TR-6,7- 5 -9a,1la- T HE A SN E-IH- AR H[1,2-a] FE-1- ] 1-2-m IR I O HER 3-6 AT -
(5R)-5-[(1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-4- # -6,7- — % K -9alla- — H H -
2,3,3a,5,5a,6,7,8,9.92,9b,10,11, 1 la- VY& - 1H-3F [RIF[1.2-a] FE-1- - 1- Q- A E) O RN 4-2 HREW
(200 mg, APEIS %, LA3-61THINEKIC.9 %).

3-6: 'H NMR (400 MHz, CDCls) § 7.34 (t, ] = 7.4 Hz, 1H), 7.23 (s, 1H), 7.12 (1, ] = 7.5 Hz, 1H), 7.07 — 6.98
(m, 1H), 6.01 (dd, J = 11.2, 6.4 Hz, 1H), 3.85 (s, 0H), 3.74 (s, 1H), 3.64 — 3.55 (m, 1H), 2.09 (s, 3H), 1.96 (d,
J=12.7Hz, 1H), 1.88 - 1.67 (m, 9H), 1.49 — 1.29 (m, 8H), 1.09 (d, ] = 4.6 Hz, 1H), 1.05 (5, 3H), 1.03 - 0.94
(m, 2H), 0.89 — 0.84 (m, 3H), 0.63 (dd, J = 12.0, 3.6 Hz, 3H).

B LAY ZM-(5R)-5-[(1R,3a8,3bS,5aR ,6R,7S,9aR,9bS, 11aR)-4,4- - i-6,7- —#23£-9a,11a-— H
A NE-IH- 3 R [12-a] FF-1-FE Q- K EHY)D EBE 36 M Z B -(5R)-5-
[(IR,3aR,5aR,6R,7S,9aR 9bR, 1 1aR)-4-T-6,7- — ¥2HE-9a,11a- — H 3£-2,3,3a,5,52,6,7,8,9,92,9,10,11,1 121
VU TH-PR R FHF[1,2-a]3E-1-F5]-1-Q- B 5 LR 4-2 TR-A V(50 mg, 0.09 mmol, 1 eq)iaHff7E P &
WRM Q mL)AHEE (2mL) (R SEFIF, IMABKERE (122 mg, 0.89 mmol, 10 eq) H, FTBIRAR
25°CH i HE 1 he TLC Chihilik: 2R ZBE=1:1) WM. REBIMAZIRCEE (20 mL) #MEE, 18
FER KRS, AV KRR T, 08, SRR RS, MR Edrait Camil: 2
IR ZM6=71: 29) BRI HER &Y, AR TR0 32 B @R (% Waters Acquity; UPCC H:
REGIS CHIRAL (S,S)-Whelk O1 4.6*150mm, 3.5um; 7zIHH: A/B:CO2/MeOH (0.1%DEA) =50/50;
W 1.5 ZJH/ 08l HRRAE: 37 B 53] H Gl {4 (1R,3aS,3bS,5aR 6R,7S,9aR 9bS, 11aR)-4.4- — fi-1-
[(2R)-6-(2-FATE)-6-72 5 T-2-F5]-9a, 1 1a- — FHEE N E-1H- IR IF1,2-a]9E-6,7- % 3 (25.6 mg, ZHfE:
95.02%, UKE 52.56%, FREFHS[A] tx=1.205 min))F 7(1R,3aR,5aR,6R,7S,9aR,9bR, | 1aR)-4- 5~ 1-[(2R)-
6-(2- A )-6- Y23 C1-2-F£]-9a,11a- — FIFE-2,3,32,5,54,6,7,8,9.92,9,10,11, 11a-+ PU S -1H-FF R 3F[1,2-a]
3E-6,7- % 4 (374 mg, ZiE: 8229%, UK 6.89%, {REGATIE tr=1.666 min).

{44 3: 'TH NMR (400 MHz, CDCls) 8 7.45 (s, 1H), 7.24 (d, ] = 2.0 Hz, 1H), 7.16 (d, ] = 7.5 Hz, 1H), 7.02
(m, 1H), 5.00 (d, ] = 7.1 Hz, 1H), 3.74 (s, 1H), 3.61 (s, 1H), 2.07 (dd, J = 11.2, 9.0 Hz, 2H), 1.95 (s, 1H), 1.79
(m, 6H), 1.67 (m, 4H), 1.37 (m, 10H), 1.10 (d, J = 5.4 Hz, 2H), 1.06 (s, 3H), 1.00 (d, ] = 3.4 Hz, 2H), 0.89 (dd,
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J=6.5,4.1 Hz, 3H), 0.65 (d, ] = 2.0 Hz, 3H). *C NMR (101 MHz, CDCl3) § 161.90, 127.19, 124.26, 115 44,
115.19, 112.45, 73.44, 71.86, 68.51, 55.22, 50.95, 48.56, 44.03, 43.15, 39.34, 39.17, 38.55, 38.42, 36.22, 35.63,
35.52,34.93,28.46, 25.58,25.39, 22.36, 22.22, 20.57, 18.66, 15.87, 15.53, 13.78, 11.84, -0.01. "°F NMR (377
MHz, CDCls) & -88.63, -89.26, -110.63, -111.25, -119.75, -119.78.

1k &% 4: "H NMR (400 MHz, CDCL3) 8 7.46 (1, J = 7.6 Hz, 1H), 7.23 (d, ] = 6.0 Hz, 1H), 7.15 (s, 1H), 7.02
(m, 1H), 5.00 (d, J=7.0 Hz, 1H), 3.85 (s, 1H), 3.59 (d, J = 11.8 Hz, 1H), 2.65 (s, 1H), 2.06 (d, /= 16.1 Hz,
4H), 1.78 (dd, T =27.9, 5.7 Hz, 6H). 1.60 (s, 3H), 1.44 (s, 3H), 1.26 (s, 7H), 1.09 (d, J = 17.5 Hz, 3H), 1.04 (s,
3H), 0.91 (dd, J = 6.3, 3.8 Hz, 3H), 0.62 (d, J = 1.8 Hz, 3H). "’F NMR (377 MHz, CDCI3) 6 -109.79, -119.75,
-119.78.

i 5
EWS  24-[FEQ-FEEER)FHE]-Se-RELE-3p,48- B K1 H] %

FE—F RIEREFR (109 mg, 0.6 mol, 5.0 eq WA T BT PUEILIR(S mL)H, TIK- IR FE % -
78°C, N T &4 (1.6 M, 0.45 mL) 4k S 7E 1% & T BEHE 1 /AN, 336 16 59— RSO I (5R)-5-[(3aS,
5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, 5a, 7a-PU 1 3k-4, 5, 5a, 5b, 6, 7, 7a, 8, 9, 10, 10a, 10b, 11,
12, 12a, 12b-F75E-3aH-3R R H[1, 211, 2]3EFE[7, 8-d][1. 3] -S4 3R R IE-8- ] V% III (50 mg, 0.12
mmol), IFTHTHIVIERRM (5 mL), BEJEE-78°C N MMNE Ry, Moe/sddt 2=, TLC

ChmBE: ZBRZEE=3: DM, RNZHE, IAEMELESOK IR K, SIS B, TSRS
BT A BT Ok L8 OBE=0~30%)2040 78 SR-1- (3-F4(EE) -5- ((3aS, 5aR, 5bS,
7aR, 8R, 10aS, 10bS, 12bR) -2, 2, Sa, 7a-PUHFANE-4H-FKR[7, 81FF[1, 2-d][1, 3] =8
-8-3) ThE-1-B 5-1 (30 mg, 0.056 mmol, 48.0%) [ [ 14 .

B WREUSR)-5-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-2, 2, 5a, 7a-IYF L4, 5, 5a,
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5b, 6,7, 7a,8,9,10, 10a, 10b, 11, 12, 12a, 12b- 173 E-3aH-3R G FF[ 1, 211, 219 FF([7, 8-d][1, 3]~ 4430 I%
18-8-] CUEE 5-1 (30 mg, 0.056 mmol)iA T J/K FEE(10 mL)H, EiE R 2M $hER (3 mL).n5e )5 4k
SRR MR, TLC (A : 28R ZFE=3: DI 76 45 . IMANKA L8 CERRERL, AL,
THE, R4S AFEENTCAHEE: 4R OFE=0~50%)2l1k 5 15 24-[ 36 (3-H SR R 3 ) FF 0 )-So-fE e -
3B,4B-—H% 5 (15 mg, 0.030 mmol, 54.1%) 5 {4 [fH 1K .

&4 5: 'H NMR (399 MHz, Chloroform-d) 8 6.91 (d, J = 7.1 Hz, 2H), 4.63 (q, ] = 6.3 Hz, 1H), 3.81 (s,
3H), 3.73 (s, 1H), 3.55 (dd, J = 11.5, 5.0 Hz, 1H), 1.93 (d, J = 12.5 Hz, 1H), 1.75 (s, 2H), 1.73 — 1.67 (m, 4H),
1.64 (s, 4H), 1.36 (s, 2H), 1.35 — 1.30 (m, 3H), 1.24 (s, 2H), 1.08 (d, ] = 8.6 Hz, 1H), 1.06 — 1.02 (m, 3H),
1.00 (s, 3H), 0.97 — 0.91 (m, 2H), 0.86 (dd, T = 6.5, 4.7 Hz, 3H), 0.62 (d, ] = 2.7 Hz, 3H). *C NMR (100
MHz, Chloroform-d) & 159.69 , 129.43 , 11822, 118.14 , 112.91 , 112.86, 111.31 , 111.24 , 74.82 , 74.58 ,
72.26,56.51,56.13 ,56.11,55.22,55.18,48.77 ,42.57 ,39.85 ,39.52 , 39.48, 36.82 ,35.67 , 35.44 , 35.36,
3236 , 2824 , 25.96 , 25.83 , 24.18 , 22.46 , 22.37 , 20.55 , 18.58 , 18.56 , 14.66 , 12.05 .LC-MS:
[M+H]"=498.37.

fERS % SKHif 5 W& RT S SERE) 6,7.8, 20, 28 A1 104 HIA AR

S gZrHA HEWER
6 24-[FA R (4- TR FEHIE) FF 3L - S -3 B, 4B-—
7 24-[(3-FA-2- AR B R IR ) B - Sa-HE e -3, 48-
8 24-[(5-5-2- AR ZL R R (B2 2 H AL -5 a-H 5 -38,48- B
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20 24-[(2-#5-6- B L R 30 (2 1) 1 3 - Sl e -3 B, 4p- — 7
28 24-[(2--4-FEAEFE)EE)FH)-50-1BI52-38,48- 1
(1R,3aS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R)-6-(2,4- — #i.-6-F
104
SHFHE)-6- A F T -2-7]-9a,11a- = FEANE-1H-IX K
F[1,2-a]3E-6,7- 2

A 6,7,8, 20, 28 F 104 IG5 EIARAT

St e &M ES A F AT

"H NMR (399 MHz, Chloroform-d) § 7.26 (s, 1H), 7.23 (s, 1H), 6.86 (d, T = 8.6 Hz, 2H), 4.59 (q,
J=6.3 Hz, 1H), 3.79 (s, 3H), 3.71 (s, 1H), 3.53 (dd, ] = 10.7, 5.4 Hz, 1H), 1.92 (d, ] = 11.2 Hz,
2H), 1.69 (dd, J = 14.4, 6.5 Hz, 3H), 1.61 (d, J = 16.1 Hz, 3H), 1.41 — 1.34 (m, 3H), 1.31 (t. T =
6.4 1z, 3H), 1.24 (d,J = 11.4 Hz, 2H), 1.21 — 1.15 (m, 1H), 1.08 (d, J = 4.3 Hz, 1H), 1.07 — 1.00
6 | (m,4H), 0.99 (s, 3H), 0.94 (t, ] = 4.2 Hz, 1H), 0.90 (d, J = 7.7 Hz, 1H), 0.84 (t, J = 6.1 Hz, 3H),
0.60 (d, T=3.0 Hz, 3H). 3C NMR (101 MHz, Chloroform-d) § 127.13 , 127.06, 113.75 , 74.79 ,
74.25,72.25,56.50 , 56.10 , 55.25 ,55.18 , 48.77 , 42.55 , 39.84 , 39.40 , 36.82 , 35.66 , 35.43 ,
35.35,32.35,28.22,25.94 ,25.82, 24.17 , 20.54 , 18.56, 14.63 , 12.04 , 1.00 . LC-MS: [M-
H20-OH]"=463.3

57




WO 2025/021193 PCT/CN2024/107804

'H NMR (399 MHz. Chloroform-d) 8 7.09 (dt, J = 7.4, 3.4 Hz, 1H), 7.01 — 6.95 (m, 2H), 4.88 (q,
J=7.0 Hz, 1H), 3.95 (dd, T = 2.2, 1.0 Hz, 3H), 3.71 (d, J = 3.2 Hz, 1H), 3.54 (dd, ] = 11.3, 4.8
Hz, 1H), 1.93 (d, J=12.7 Hz, 1H), 1.75 (t, ] = 5.6 Hz, 3H), 1.71 (d, ] = 4.9 Hz, 3H), 1.67 (s, 2I),
1.41 - 1.34 (m, 4H), 1.33 (d, T = 4.2 Hz, 2H), 1.28 - 1.21 (m, 3H), 1.17 (d, T = 11.9 Hz, 1H), 1.08
(dd, T =8.8. 3.8 Hz, 1H), 1.04 (d, = 9.6 Hz, 3H), 0.99 (s, 3H), 0.95 (q, ] = 3.6 Hz, 1H), 0.90 (d,
J=8.9 1z, 1H), 0.88 — 0.85 (m, 3H), 0.83 (s, 1H), 0.61 (d, ] = 2.6 Hz, 3H). *C NMR (100 Mz,
Chloroform-d) § 123.58 , 123.50 , 121.92 , 115.79, 115.60 , 72.26 , 56.51 , 55.18 , 48.77 , 42.56 ,
39.86,36.82,35.44,35.35,32.35,28.23,25.95 . 25.82, 24.18 , 20.54 , 18.55 , 14.64 , 12.05 .
F NMR (376 MHz, cdel3 ) § -130.53, -130.57.

1H NMR (400 MHz, Chloroform-d) & 7.07 — 7.01 (m, 1H), 6.92 — 6.85 (m, 1H), 6.77 (dd, ] = 9.0,
4.3 Hz, 1H), 4.83 (q. T= 7.8 Hz, 1H), 3.80 (t, J= 1.4 Hz, 3H), 3.71 (s, 1H), 3.53 (dd, ] = 10.9, 5.4
Hz, 1H), 1.93 (d, J = 12.6 Hz, 1H), 1.73 (s, 3H), 1.69 (d, ] = 12.8 Hz, 4H), 1.63 (s, 3H), 1.52 (s,
2H),1.36 (s, 3H), 1.33 (s, 2H), 1.23 (s, 4H), 1.11 — 1.03 (m, 3H), 0.99 (s, 3H), 0.93 (d, T = 11.1
Hz, 2H), 0.88 — 0.84 (m, 3H), 0.61 (t, J = 2.0 Hz, 3H). '3C NMR (100 MHz, Chloroform-d) &
152.48 , 113.87 , 113.63 , 72.26 , 70.41 , 70.00 , 56.52 , 56.17 , 56.12 , 55.79 , 55.18 , 48.77 ,
42.56 ,39.86,37.68 ,37.46,36.82 ,35.71 ,35.62 ,35.57,35.44 ,35.35 ,32.36,28.23 ,25.94 |
25.82.24.18 , 2237, 20.55 , 18.55 , 14.64 , 12.05 .19F NMR (376 MHz, Chloroform-d) 3 -
123.52 (dt, ] = 8.8, 4.4 Hz). LC-MS: [M-H,0-OH]"=481.4

20

'H NMR (399 MHz, Chloroform-d) 8 7.15 (q, T = 8.0 Hz, 1H), 6.66 (dt, J=9.1, 4.8 Hz, 2H), 4.98
(s, 1H), 3.86 (s, 3H), 3.71 (s, 1H), 3.53 (s, 1H), 1.92 (d, T = 13.1 Hz, 2H), 1.74 (s, 4H), 1.67 (s,
1H), 1.63 (s, 3H), 8 1.42 (s, 1H),1.36 (d, J = 4.3 Hz, 3H), 1.33 (s, 2H), 1.25 (d, ] = 9.9 Hz, 2H),
1.07 — 1.00 (m, 4H), 0.99 (s, 3H), 0.98 — 0.88 (m, 3H), 0.85 (t, = 6.1 Hz, 3H), 0.61 (d, J = 4.7
Hz, 3H). *CNMR(100 MHz, Chloroform-d) § 128.39, 119.59, 106.71, 72.25 , 56.51 , 56.15 ,
56.13,55.84,55.17,48.76 , 42.55 ,39.85 , 38.00 , 37.81, 36.82, 35.71 ,35.65 , 35.49 , 35.44 ,
35.35,32.36,30.95,28.20,25.94 ,25.83 , 24.18 . 22.64 ,22.52,20.54 , 18.52, 18.49 , 14.64 ,
12.04 .

28

'H NMR (399 MHz, Chloroform-d) 8 7.31 (td, J = 8.7, 2.5 Hz, 1H), 6.68 (dd, J = 8.6, 2.5 Hz,
1H), 6.57 (dd, J= 12.1, 2.4 Hz, 1H), 4.94 — 4.86 (m, 1H), 3.78 (s, 3H), 3.72 (s, 1H), 3.54 (dd, T =
11.0, 5.3 Hz, 1H), 1.93 (d, J= 12.4 Hz, 1H), 1.73 (d, J = 14.9 Hz, 6I1), 1.65 (d, T = 19.1 Hz, 10H),
1.52 (s, 2H), 1.32 (d, ] = 6.3 Hz, 3H), 1.25 (d, J = 12.1 Hz, SH), 1.17 (d, ] = 13.6 Hz, 1H), 1.05
(dd, T=11.2, 7.6 Hz, 4H), 0.9 (s, 3H), 0.93 (d, T = 10.9 Hz, 2H), 0.87 (s, 1H), 0.87— 0.84 (m,
3H), 0.62 (d, T = 2.2 Hz, 3H), 0.55 (dd, T = 11.3, 3.7 Hz, 111).

13C NMR (100 MHz, cdcl3) 8 140.04, 127.79, 126.83, 109.99, 77.31,77.19, 76.99, 76.67, 74.82,
72.27, 56.51, 56.11, 55.18, 48.77, 42.56, 39.85, 36.82, 35.63, 35.44, 35.35, 32.36, 28.21, 25.96,
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25.83, 24.17, 20.54, 18.54, 14.65, 12.04, 1.01. °F NMR (376 MHz, cdcl3) 3 -117.81, -117.91.
LC-MS: [M-H,0-OH]'=481.5

"H NMR (400 MHz, CDCL:) & 6.44 (dd, J = 9.7, 7.9 Hz, 2H), 4.99 — 4.88 (m, 1H), 3.82 (d, J =
33.1 Hz, 3H), 3.73 (s, 1H), 3.58 — 3.50 (m, 1H), 1.97 — 1.89 (m, 2H), 1.75 (dd, /= 16.0, 6.6 Hz,
6H), 1.70 - 1.61 (m, 4H). 1.58 — 1.49 (m, 2H), 1.36 (dd, J = 21.3, 9.9 Hz, 6H), 1.27 (d,J = 12.4

104
Hz, 4H), 1.07 (dd, J = 18.2, 10.2 Hz, SH), 1.01 (s, 3H), 0.94 (dd, J = 13.1, 6.2 Hz, 2H), 0.87 (t, J
= 5.9 Hz, 3H), 0.63 (d, J = 3.6 Hz, 3H). '°F NMR (377 MHz, CDCl;) $-125.5, -122.3, -123.4.
SEHEf 11

&% 11 (1R,3aS,3bS,5aR,7S,9aR,9bS, 11aR)-4,4- —5-1-[2R)-6-(2- A AR £)-6- 2 5 OW-2-H)-
7-$3-9a,11a- — B A NS -1H-3F R IF[1,2-2) FE-6-F7 10 % .

OH
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B—% B 1-R-2-53F (19596 mg, 1.12 mmol,1.2 eq)iFMEAEPIEURIE (30 mL)F, BRI
FIRIB IR E]-78°C, MINIET 24 2.5M IECLTA R (89.67 mg, 1.400 mmol,1.5 eq), fRiRIHHE 30 2
B, B JE I AN (SR)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- P4 H X -4,55a,5b,6,7,
72,8,9,10,10a,10b,11,12b-+PU S -3aH-FF R I [11,21,2] 3 35 [7.8-d][1,3] “ A I 18 -8-FL | C /¥ 11T (400
mg, 0.933 mmol,1.0 eq), HAFRER. TLC CAME: LB ZH=5:1) WS HEE, RNERE,
FHLAN SR K o JKIZEFH B GBR(3%50 mL)AERL. & IFANUZI H WA E#K(1S mL)3tE. &
2 2,062 H Na2SO4 T4, b R4 13 20K . R A RE IS AL M 446 O ik : 2.9 2. 156=90:10), 1331
5 [ 21 f&  (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,5a,7a- U H  FH -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12b-+ VU &-3aH- 3 [ HF[1',2": 1,21 FE [ 7,8-d][ 1,3] — & = 3F IR J8-8-F -
1-Q2-5UFF) C-1-82 11-1 (400 mg, 4075 :80%, I03:65%). 'H NMR (400 MHz, CDCL3) 8 7.46 (t, J=7.4
Hz, 1H), 7.23 (s, 1H), 7.15 (s, 1H), 7.02 (m, 1H), 5.80 (s, 1H), 5.00 (dd, J = 12.0, 7.0 Hz, 1H), 4.41 (d,J = 5.8
Hz,1H), 4.10 (dd, J = 13.9, 6.1 Hz, 1H), 2.06 (dd, J = 44.2, 10.2 Hz, 3H), 1.65 (dd, J = 30.7, 25.0 Hz, 9H).
1.41 (d, ] = 9.7 Hz, 4H), 1.35 (s, 3H), 1.25 (s, 3H), 1.16(s, 3H), 1.10 (m, 6H), 0.90 (dd, J = 6.4, 4.0 Hz, 3H),
0.68 (m, 3H).

s % ¥ b & M (5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12bR)-2,2,5a,7a- 1§ FI -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12b-+PU &-3aH-FF [ H[ 1,2 1,2]FE H [ 7,8-d][1,3] A A0 R J@-8- -
1-Q2-FKE) C-1-8F 11-1 (400 mg, 0.76 mmol,1.0 eq)¥MRTE & F It (20 mLYF, A ZRREF (0215
mL, 2.29 mmol,3.0 eq), = Z.J#% (0.530 mL, 3.81 mmol,5.0 eq)F! 4- — HFHEFEMLE (93.09 mg, 0.76 mmol,1.0
eq), FTHEIRARALRNARAE 25°CHHEHE 1 he TLC (fiBk: 208 2.06=5:1) M [ NagEFE . JRBHHFE,
FAH B R, 357K (10 mL) IABIRFAE RS, KB S HL( 3320 mLEEI. A3FEHAEH A
FAYARI £ 357K (50 mL)#E#: Na2SO4 T4, 198, IRAFAFZVE N, KRR ETdifth. Caullk: 2@
ZW8=95. 5) 78| H @ [H 1k Z, % -(5R)-5-[(3aS,5aR,5bS, 7R, 8R,10aS,10bS,12bR)-2,2,5a, 7a- JU A 3 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b- VU -3aH-FF LI [1',2": 1,21 FE I [7,8-d][ 1,3] = A FF L f2-8- -
1-Q2-F 2RI RS 11-2 (400 mg, 21 [E:90%, YF: 83%). 'HNMR (400 MHz, CDCL3)87.34 (t,J=7.4
Hz, 1H), 7.24 (d, ) = 7.2 Hz, 1H), 7.12 (t, ] = 7.5 Hz, 1H), 7.03 (m, 1H), 6.01 (m, 1H), 5.80 (d, J = 2.8 Hz,
1H),4.41 (d, ] = 5.8 Hz, 1H), 4.10 (dd, ] = 13.6, 6.3 Hz, 1H), 2.08 (d, ] = 2.4 Hz, 3H), 1.61 (m, 8H), 1.43 (s,
4H), 1.34 (d, ] = 6.2 Hz, SH), 1.26 (s, 3H), 1.16 (s, 5H),1.02 (m, 9H), 0.86 (m, 7H), 0.67 (m, 4H).

B =% KN E YW L B -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- JU FF 2 -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12b-PU & -3aH-FF K H[1',2": 1,216 H [ 7,8-d][1,3] S FFF R f8-8- -
1-Q2-F AR ) CEME 11-2 (120 mg, 0.21 mmol, 1.0 eqWFEETERN (5 mL)H, WA N-FREARZE — it
THE (6.92 mg, 0.042 mmol, 0.2 eq),f T ZHLEAE (0.170 mL, 0.848 mmol, 4.0 eq)FIEEFEEL (DL
/K (1.88 mg, 0.011 mmol, 0.05 eq), FTHIR S WRAESMNIRAE 25°CH i 18 hrs. TLC (i 2.8
ZEE=10:1) WM SR, JRRHERE. M BEIVE R, #oK (10mL) MIANERS G &R, K
2 4R ZFR(3x15 mLYXEHR . A3 218 L8 JZ9F B WA fr kK (15 mL)BER, NaySO4 T4, ILiE,
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WHBEIE G . HAEREEANL (AmE: 28 2F=80: 20), &4 -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,52,7a- U H  H  -11- & ¥ FK -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12b-~PU&-3aH-FF [ 11,2 1, 2196 H [ 7,8-d ][ 1,3] — 48 %30 LR 42 -8- ] -
1-Q-FI) CIEEE 11-3 (60 mg, 2lFE: 90%, YaE: 44%). 'HNMR (400 MHz, CDCL3) 3 7.34 (t, J=
7.3 Hz, 1H), 7.23 (m, 1H), 7.12 (t, J = 7.5 Hz, 1H), 7.03 (m, 1H), 6.02 (d, J = 5.0 Hz, 1H), 5.92 (s, 1H), 4.52
(d, J=6.4Hz, 1H), 432 (d, J= 5.6 Hz, 1H), 2.34 (d, J= 10.6 Hz, 2H), 2.08 (s, 3H), 2.02 (m, 1H), 1.82 (dd, J
=20.1, 10.2 Hz, 4H), 1.57 (t, J= 12.4 Hz, 13H), 1.34 (m, 17H),1.07 (m, 5H), 0.87 (dd, J=11.7, 6.8 Hz, 4H),
0.80 (d, J = 5.9 Hz, 1H), 0.69 (d, J = 3.5 Hz, 3H)

EBIUE &Y 28 -(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS, 12bR)-2.2,5a,7a- P4 FJ JE -1 1- 48, JF 2 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+ VU &-3aH- S [ FH[1',2": 1,213 [ 7,8-d][ 1,3] — A L3 [ J8-8- K -
1-Q2-R 3 IR 11-3 (60 mg, 0.10 mmol )i AR 7E FEZ (5 mL), ISR (11 mg, 0.103 mmol), &
SEW WG, FHSRE MR Hy, 25°CHREERE 1he TLC CHIMER:Z8R BE=3:1) WM
BERE, ERWHFE, 98, IRAMEEMES . MHSEREE A CAiE. LR CBR=80: 200, BFIA
@ & & Z B -(5R)-5-[(3aS,5aR,5bS,7aR ,8R,10a8,10bS,12aR,12bR)-2,2,5a,7a- U F % -11- & T % -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7N & -3aH-34 [ H[ 11,2 1, 2196 H[7,8-d][ 1,3 Z A FFF 8
S8-FE]-1-2-FIEF) CLEAE 11-4 (40 mg, 0.062 mmol, 4H1E: 90%, YT : 60%). 'HNMR (400 MHz, CDCL3)
87.34 (s, 1H), 7.23 (s, 1H), 7.12 (s, 1H), 7.03 (s, 1H), 6.01 (dd, J = 10.9, 6.4 Hz, 1H), 3.98 (d, ] = 3.4 Hz, 2H),
2.77 (s, 1H), 2.42 (s,1H), 2.19 (dd, J = 12.7, 2.7 Hz, 2H), 2.08 (s, 3H), 1.74 (m, 9H), 1.53 (s, 3H), 1.38 (dd, J
=11.7,7.8 Hz, 4H), 1.28 (d, J = 17.1 Hz, 10H), 0.95 (ddd, J = 10.8, 9.5,6.5 Hz, 10H), 0.64 (d, J = 3.2 Hz, 3H).
BRE LAY Z8-(5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR, 12bR)-2,2,5a, 7a- Y FH FE-11-48 37 %
-4,5,52,5b,6,7,72,8,9,10,10a,10b.11,12,12a,12b-1 75 & -3aH-34 L [1',2": 1,21 FE H:[7,8-d][1,3] = | 2= FF 1L
12-8-FE]-1--FEIL) R 11-4 (250 mg, 0.43 mmo)BFMAE — Z I =F/ALE (S mL)d, FrEEE
WRTE R SRTE 80°CHiEHE 1h. TLC Chk: Z B ZH8=10:1) MMRMNBEE, RANEFETEE. RNR
e =i, MAZEHLE (20 mL) MR NAR R, ANOIEIMUKKE R, 532G AR, 7K
B & F R 3x10 mLYZEAL, A AV mAEEE KOS mLyig , g mkgE 2 A& . R
MAFRBAOMmBE: 28R 28=93: 7 &8, 53 % 6&HF K2 B -(5R)-S5-
[(3aS,5aR,5bS,7aR,8R,10a8S,10bS,12aR,12bR)-11,11- - I -2,2,5a,7a- Py H o -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-F+7&-3aH-FF L H [ 1,241,213 H[7,8-d][1,3] — xR )8
S8-FE]-1-Q-FE A OERE 11-5 210 mg,  ZH:90%, ULR: 72.85%). 'H NMR (400 MHz, CDCl3) §7.34
(t,1=7.4Hz, IH), 7.24 (d, = 6.6 Hz, 1H), 7.12 (t, ] = 7.5 Hz, 1H), 7.06 — 7.00 (m, 1H), 6.05 — 5.98 (m, 1H),
4.07 - 3.98 (m, 2H), 2.08 (d, J = 1.3 Hz, 3H), 1.98 — 1.68 (m, 9H), 1.63 — 1.57 (m, 2H), 1.50 (s, 3H), 1.39 (dd,
J=10.5, 5.0 Hz, 4H), 1.30 (s, 3H), 1.07 (s, 3H), 1.05 — 0.90 (m, 4H), 0.87 (dd, ] = 6.3, 4.7 Hz, 4H), 0.64 (dd,
J=11.7, 3.6 Hz, 3H).
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BEBAE ¥ LB-(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — #.-6,7- % H:-9a,11a- — FE TN
S-1H-3ARIF[1,2-a]FF-1-35]-1-2- 8 K 55) CHERE 11-5 (130 mg, 0.23 mmol, 1.0 eq)i&fiE T — & HF %% (SmL)
B RBR R E T UORIGT, BHIE 5°C oA, IR AR BAR R I Z BRI (0.022 mL, 0.23 mmol,
1.0eq), 4-—HEEMIE (5.62 mg, 0.046 mmol, 0.2 eq) 1 =& (0.064 mL, 0.46 mmol, 2.0 eq), S 5
PRRE T =R M 1. TLC( Al - 2B =10:DIRIR N4 )5, AR EE (20mL) #
Ko PRAERIZK (40 mLx2) ¥, TEAE A AIRRIREEN (40 mLx2), A & F 4T (40mLx2),
WA HUAR A BR 243 SR R AR ik s 4l (Fiik © ZTR 4l =80:20) HFIA
[ K 2, B2 -(5R)-5-[(1R,3a8,3bS,5aR ,6R, 7S,9aR ,9bS,11aR)-7- ZBE A FE-4,4- — F-6-F2HE-9a,11a- — HF R
FANE-IH- A I 1,2-a]FF-1- 5 ]- 1-Q-F KA O R B 11-6 (90mg, 26T 95%, WK 61%). 'HNMR
(400 MHz, CDC13) & 7.34 (t, ] = 7.4 Hz, 1H), 7.24 (d, ] = 5.8 Hz, 1H), 7.12 (t, ] = 7.5 Hz, 1H), 7.02 (dd, J =
15.2, 6.7 Hz, 1H), 6.05 — 5.97 (m, 1H), 4.73 (dd, ] = 9.2, 6.0 Hz, 1H), 3.88 (d, ] = 39.4 Hz, 1H), 2.30 — 2.12
(m, 1H), 2.09 (s, 6H), 1.98 — 1.69 (m, 10H), 1.48 — 1.29 (m, 8H), 1.16 — 1.09 (m, 2H), 1.08 (s, 3H), 1.03 (d, J
=8.7 Hz, 3H), 0.87 (dd, J = 6.4, 4.1 Hz, 3H), 0.63 (dd. J = 12.2, 3.5 Hz, 3H).

#E-HE KA S Y 2 B -(5R)-5-[(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-7- 7, Bt & K- -4,4- — R -6- 55 B -
9a,11a- — I FE+7 A -1H-F R FF[1,2-a]FE-1-35]-1-Q- B A F) O 11-6 (80 mg, 0.132 mmol }iF A —
SFE(0 mL)F, B — DT EIF (67 mg, 0.158 mmol), FiEHEE 1 h, TLCCH A 28R 2.1k
=3: DI . KK (LomL) AR RHE SR, KEH R OER(3x25 mL)XER . &I LR LB E
It B AR K310 mL)Weik . LR CBRIE A NaySOs T4, LIERIRGEE SN . RNEH, Kk
ROV TE, JERKEE, BN, wR4s, PR RN g Chlik: 2R 2E=84:16) H3E6E
[ {4 Z.82-(5R)-5-[(1R,3aS,3bS,5aR, 7S,9aR,,9bS, 1 1aR)-7- Z. Bt . FE-4,4- — #-9a,11a- — FHL-6-F I HA7K
S-TH-3 LI [1,2-a)3F-1-35]-1-Q- AT M 11-7 (85 mg £ 95%, W0 90%). 'HNMR (400 MHz,
CDCl3) § 7.34 (1, ] = 7.4 Hz, 1H), 7.25 (s, 1H), 7.12 (t, ] = 7.5 Hz, 1H), 7.07 — 7.00 (m, 1H), 6.05 — 5.99 (m,
1H), 5.18 (dd, J=12.2, 7.4 Hz, 1H), 2.53 (t, ] = 10.2 Hz, 1H), 2.09 (s, 3H), 2.05 (s, 4H), 1.99 — 1.56 (m, 11H),
1.38 (ddd, J = 26.0, 14.1, 6.7 Hz, 6H), 1.22 — 0.99 (m, 4H), 0.89 — 0.85 (m, 3H), 0.77 (d, J = 10.9 Hz, 3H),
0.63 (dd, J = 15.2, 3.6 Hz, 3H).

BB KL S ZB-(5R)-5-[(1R,3aS,3bS,5aR, 7S,9aR,9bS, 11aR)-7- . WL 3£ -4,4- —f-9a,11a- — FI
-6-F W HEH+NE-TH-FRIF[1,2-a]FE-1-FE - 1-2- B F ) O HEE 11-7 (87 mg, 0.144 mmol, 1 eq)¥fE7E Y
SRR 2.5 mL)FFEE (2.5 mL) FREEEAY, IMASRMEKER (0.5mL, 3 mol/L), FTEH
W 25°CH IR 1he TLC (Al ZERZME=1:1) MR MR, FEHEEEYE, REEMAZR 2
B (20 mL) #FE, MURIER/K¥EE, BAMH KRBT, du8, IERK4E RIS, HarERE
EMraith Chmk: 2B ZB=76: 24). FFER—5 SFC 4 ({(3%: Waters Acquity UPCC; {fih
#: REGIS CHIRAL(S,S)-Whelk O1 4.6*150 mm, 3.5 um; JizHH: A/B: CO:/MeOH(0.1%DEA)=50/50;
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WMHE: 1.5 =S/ 0% HiR: 37 &, REKNME & = 2417 min) A 2 7 & FH &
(1R,3a8,3bS,5aR,7S,9aR,9bS, 11aR)-4,4- — fi-1-[(2R)-6-2- K I )-6-F2 H T -2-FE]-7-F2 5 -9a, 1 1a- — FHHE
FAE-THIR LI 1,2-a]3E-6-B0 11 (6.04 mg, ZH/F: 95.12%, UYKZK:8.34%),

4% 11: - '"HNMR (400 MHz, CDCl3) § 7.46 (t, J= 7.5 Hz, 1H), 7.23 (d, ] = 5.9 Hz, 1H), 7.15 (t. = 7.2
Hz, 1H), 7.05 — 6.98 (m, 1H), 5.04 — 4.96 (m, 1H), 4.14 (dd, J = 11.2, 8.1 Hz, 1H), 2.46 (ddd, ] = 16.8, 12.7,
8.3 Hz, 2H), 2.18 — 2.07 (m, 1H), 1.77 — 1.50 (m, 11H), 1.27 (dddd, J = 55.4, 28.2, 14.6, 6.8 Hz, 12H), 0.90
(dd, T=6.4, 4.0 Hz, 3H), 0.76 (s, 3H), 0.66 (d, I = 2.0 Hz, 3H). ""F NMR (377 MHz, CDCl5) § -90.21, -90.85,
-111.50, -112.14, -119.77, -119.80.

Lhif9] 15A & 15B

1h&H 15A & 15B  2-H-N-[(3R)-3-[(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6, 7- ~F2K-5a,
9a, a-=FEATNE-1H-FFIF(L, 2-a]FE-1-5] T #-N-FE B FBEA 2-3-N-[3R)-3-[(IR, 3aS,
3bS, 5aR, 6R, 78, 9aR, 9bS, 11aR)-6,7- — 2 H:-5a, 9a, 11a-=FE T AE-1H-3FZIH(1, 2-a]3E-1-F] T
B -N-F R B BRI I o) 2%

15A X158 158 B15A
B—i W ZE-(IR, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-1-FF B FE 75 -2-4:]-9a, 1la-— F -2, 3, 3a,
3b,4,6,7,8,9, 9, 9b, 10, 11, 11a-+PUS-1H-FRIF[ 1, 2-i]3E-7-54 88 1-5 (300 mg, 0.776 mmol)i& T PU &
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RAE (5 mL)H, I RIS ALEER (105.76 mg, 0.776 mmol), F DY S WA (1.552 mL)J5 £15
BEkk 30 204k, BERINAEIEM S5 (48.77 mg, 0.776 mmol). TLC Cfiffk: ZERZ.FEE=5:1) MK
N RMEEWSE, MAKBEK, LEOHER, AR BT, REEEEZEN CRlkt: 2Ra
fig=5:1) 2li{h#8 Z.B-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-9a,11a-~ HIE-1-[(2R)-4-(F L& L) T -2-%7-2,
3, 3a, 3b, 4, 6, 7, 8, 9, 9a, 9b, 10, 11, 1la- |- VWY & -1H- ¥f & FF [1, 2-i] 9F -7- 2 B 15-
1 (220 mg, 0.438 mmol, 56.47%) A €, 'HNMR (399 MHz, Chloroform-d) § 5.35 (d, I = 5.0 Hz, 1H),
4.59 (d, ] = 13.0 Hz, 1H), 2.95 (d, J = 36.8 Hz, 2H), 2.69 (s, 2H), 2.30 (d, J = 7.3 Hz, 2H), 2.01 (s, 3H), 1.96
(d, J=13.5 Hz, 2H), 1.88 — 1.81 (m, 3H), 1.56 (d, /= 10.6 Hz, 3H), 1.50 (d, /= 16.6 Hz, 3H), 1.45 — 1.36 (m,
2H), 1.33 — 1.24 (m, 2H), 1.20 — 1.01 (m, 5H), 0.9 (s, 3H), 0.96 (d, J= 6.0 Hz, 3H), 0.94 — 0.84 (m, 1H), 0.68
(s, 3H).

b FRELZES-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-9a,11a-— H JE-1-[(2R)-4-(F R & IE) T -2-3£]-2, 3,
3a,3b,4,6,7,8,9, 9, 9, 10, 11, 1a-FPUE-1H-3F K IF[1,2-1]3E-7-32: 85 15-1 (60 mg, 0.149 mmol)¥ T
DCM (5 mL)H, AT REIEZIERE (0.074 mL, 0.448 mmol), 3L NI SRRA FBER(47.37 mg,
0.299 mmol), FEFHSERELEE. TLC CAME: LB ARE=10:D BWRRMN. RMEFRFMAK (20
mD MM LK (15mD 20, AYUHS B, TR, IRFEEEEN Caulifik: L8 JME=30:1~5:1)
ali k18 Z.18-(1R, 3a8S, 3bS, 78, 9aR, 9bS, 11aR)-1-[(2R)-4- {[(2-F AT R E ()R F ) T -2-5]-9a, 11a-
THE-2, 3, 3a,3b, 4, 6,7,8,9, 93, 9b, 10, 11, 1a-TIUS-1H-FFLH[1, 2-i]9E-7-2E88 15-2 (40 mg,
0.061 mmol, 40.90%)H G [E 4. "H NMR (399 MHz, Chloroform-d) § 7.32 (dt, T = 15.8, 6.9 Hz, 2H), 7.17
(t, J=7.5Hz, 1H), 7.07 (q, ) = 8.8 Hz, 1H), 5.36 (d, ] = 5.7 Hz, 1H), 4.58 (d, J = 6.0 Hz, 1H), 3.20 — 3.09 (m,
1H), 3.07 (s, 2H), 2.86 (d, J = 1.5 Hz, 1H), 2.30 (t, J = 5.8 Hz, 2H), 2.01 (d, T = 1.9 Hz, 4H), 1.97 — 1.87 (m,
2H), 1.83 (t, 7= 9.9 Hz, 2H), 1.51 — 1.36 (m, 5H), 1.34 — 1.25 (m, 2H), 1.14 (ddd, J = 33.9, 16.5, 6.5 Hz, 5H),
1.01 (dd, J = 14.9, 8.0 Hz, 6H), 0.96 — 0.83 (m, 2H), 0.69 (s, 1H), 0.63 (d, J = 5.9 Hz, 2H), 0.59 (s, 2H).
FE= FRILZER-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-4- {[(2-fR AT E (R )&E I T -2-H)-
9a,11a- _FE-2 3, 3a,3b,4,6,7,8,9, 9a, 9b, 10, 11, 11a-+PE-1H-3RIH[1, 2-i]FE-7-2 86 15-2 (232
mg, 0.443 mmol)¥ T & (10mL)r, FiRIH T HRAIMA LT (245.76 mg, 2.215 mmol)F1 NMM
(268.84 mg, 2.658 mmol), FEETHE 75°C fitdt, TLC CRMiR: ZBZEE=3:1) WM. RRNEEER
JG, AR ER, IEE R IMAKE Z SRR AR B TR, WRYE R S 2T Rk
BB 2 BE=20:1~5:1) 4li{k78 ZE-(1R, 3a8, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-4- {[(2- 5 I )L (F
YR EY T -2-F-6-F55E9a, 11a- —HFE-2, 3, 33, 3b, 4, 6, 7, 8,9, 92, 9b, 10, 11, 1la-+TIER-1H-3K K H
[1,2-i]9F-7-2E/5 15-3 (136 mg, 0.202 mmol, 45.51%) [ [l . "HNMR (399 MHz, Chloroform-d) § 7.32
(dt, ] = 15.9,7.0 Hz, 2H), 7.17 (t, ] = 7.5 Hz, 1H), 7.07 (q, ] = 8.7 Hz, 1H), 5.69 (d, ] = 5.6 Hz, 1H), 4.69 (d,
J=11.4Hz, 1H), 422 (d, ] = 4.2 Hz, 1H), 3.67 (s, H), 3.43 (s, IH), 3.15 (s, 1H), 3.07 (s, 1H), 2.86 (s, IH),
2.08 (s, 4H), 2.00 (s, 1H), 1.85 (q, J = 12.1 Hz, 3H), 1.65 (d, J = 9.2 Hz, 3H), 1.49 — 1.38 (m, 3H), 1.30 (s,
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3H), 1.19 (d, T = 9.7 Hz, 3H), 1.11 (dd, ] = 23.4, 9.3 Hz, 3H), 1.03 (d, J = 6.6 Hz, 2H), 0.98 — 0.80 (m, 3H),
0.69 (s, 1H), 0.64 (d, ] = 5.9 Hz, 1H), 0.59 (s, 1H).

B HELZHE-(IR, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-4-{[(2-f A E) BREE (P 2y iy T -2-
FE)-6-#23k-9a,11a- = FI3E-2, 3, 3a, 3b, 4, 6,7, 8, 9, 9a, 9b, 10, 11, 11a- T PUSE-1H-FF R IF[1,2-1)3E-7-3 s
15-3 (136 mg, 0.252 mmol)& FEEEE (3 mL)F, IIA A4 (85.83 mg, 0.378 mmol) 5 A A EH:,

BEJEIM#E 60°C fitht, TLC (Al ZMRONE=S: 1D W, RNEWE, difkkEi —84mE,
IRAER R KE A OBRER, B S IR BRER SR TR 218 CFRREEL, AHUAEA RS, T, k4G
B ZF8-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-4- {[(2-FAH)FR T (I &) T -2-
F1-6-#3E-50,9a,11a- = F I+ A E-1H-H R IF[1,2-]FE-7-FE 08 15-4 (130 mg), BEERET P RM
H.

S AP WILZE-(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-4-{[(2- 4 IR IEL | (FF ) &3
T-2-8]-6-¥2H-5a,9a,11a-= I NE-TH- IR R IFF[1,2-]3F-7-2 B8 15-4 (130 mg, 0.234 mmol)iFT-H
Bz (1 mLYFIDUSEIR (2 mL)FTRA RTINS S KA (2.339 mL))5E, 4RER7E =R T4t
TLC CHihlik: ZMRORE=2:1 Wl. RNERE, MAKM R ZERZER, AV, T, K
HIRAFENT ChME: 28R 2H8=20:1~1:1) 2i1b7 2-5-N-[(3R)-3-[(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR,
9bS, 11aR)-6.7- —¥2HE-5a, 9a, 1la-= I+ NE-1H-FFLIF[1, 2-a]FE-1-F] T F]-N-F EZEF A 15A
(14 mg, 0.026 mmol, 10.95%)F1 2-%-N-[(3R)-3-[(1R, 3a$, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6, 7- ¥ Jk-
5a, 9a, 1la-= FH A NE-TH- BRI, 2-a]FF-1-8] T H]-N-HE K HEEZ 15 B (18 mg, 0.035 mmol,
14.82%)
15 A:  'HNMR (399 MHz, Chloroform-d) § 7.33 (d, J = 22.2 Hz, 2H), 7.18 (t, ] = 7.6 Hz, 1H), 7.08 (q, ] =
8.3 Hz, 1H), 4.01 (s, 1H), 3.88 (t, J = 11.1 Hz, 1H), 3.67 (s, 1H), 3.44 (s, 1H), 3.17 (d, ] = 142 Hz, 1H), 3.08
(s, 2H), 2.87 (s, 1H), 1.9 (s, 6H), 1.81 (d, T = 39.6 Hz, 2H), 1.64 (s, 3H), 1.47 (s, 2H), 1.41 (d, 7= 9.7 Hz,
2H), 1.29 (d, T= 9.4 Hz, 2H), 1.18 (d, T = 15.9 Hz, 3H), 1.05 (s, 2H), 1.01 (d, J = 6.7 Hz, 3H), 0.96 (d, 1 =9.2
Hz, 3H), 0.66 (s, 1H), 0.62 (d, J = 5.9 Hz, 1H), 0.56 (s, 2H). '°F NMR (376 MHz, Chloroform-d) & -115.20.
LC-MS: [M+H]"=500.35.

15 B: 'H NMR (399 MHz, Chloroform-d) & 7.39 — 7.28 (m, 2H), 7.18 (d, J = 7.7 Hz, 1H), 7.07 (q, ] =
8.4 Hz, 1H), 3.74 (s, 1H), 3.56 (s, 1H), 3.44 (s, 1H), 3.16 (d, ] = 13.0 Hz, 1H), 3.07 (s, 2H), 2.86 (s, 1H), 2.46
(s, 4H), 1.95 (d, T =132 Hz, 1H), 1.73 (d, I = 12.6 Hz, 5H), 1.48 (s, 1H), 1.33 (s, 3H), 1.10 (dd, T=22.5, 10.9
Hz, 5H), 0.98 (d, ] = 9.3 Hz, 6H), 0.87 (d, J = 6.3 Hz, 3H), 0.65 (s, 1H), 0.61 (d, J = 5.6 Hz, 2H), 0.55 (s, 2H).
YF NMR (376 MHz, Chloroform-d) & -115.13 (d, J = 49.4 Hz). *C NMR (100 MHz, Chloroform-d) § 110.00,
77.21,77.01, 5637, 55.94, 55.59, 55.06, 48.60, 44.95, 42.65, 42.54, 3531, 33.76, 33.40, 32.78, 32.25, 30.96,
20.45, 18.72, 18.43, 14.58, 11.96. LC-MS: [M+H]'=500.40.
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SRt 21
&% 21 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-1-[(2R)-6-(2,6- — F K 5k )-6- ¥ Tk O -2-F |-4- 5. -
9a,11a-—H3£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ VU S-1H-3F K FF([1,2-2] FE-6,7- B 1%

B W) 2-1R-1,3- R AE(270 mg, 1.40 mmol, 3.0 eq WAFFAE PRI (5 mL)H, BT
bR E)-78 °C, BASIIAIET 248, 2.5M IE CUBEVAR (0.67 mL, 1.680 mmol,3.6 eq), I 0.5 /N
A oA . BOF M A (5R)-5-[(3aS,5aR.5bS,7aR 8R,10aS,10bS,12bR)-2,2,5a,7a- JU FH I -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b--FPUS(-3aH-3F 6 FE[14,2":1,2]3E FF[7,8-d][1,3] = F 43 [ 48 -8- )
OV 111 (200 mg, 0.467 mmol, 1.0 eq) ¥ U S LM VAR (10 mL), TLC(fiHlE: LR LBE=5: D) &R R,
JRRHEE A 2, RN AN G K, ZRRZBFEN, AV TOKIRBREN T, F R E i 4 fh

Ak 2.8 Z.5=80: 20) H@EER(SR)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- I H F-
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b- WY &(-3al-FF R FF[1',2":1,2]FE FF[7,8-d][1,3] — AR FF TR 18 -8- 2] -
1-(2,6- —FKRHE)O-1-8F 21-1 (180 mg, 4/F:90 %, ULF:63.97%). 'HNMR (400 MHz,)§7.21 (s, 1H),
6.87 (t, J= 8.2 Hz, 2H), 5.80 (d, J = 2.7 Hz, 1H), 5.03 (s, 1H), 4.40 (d, J= 5.8 Hz, 1H), 4.10 (d, J = 7.4 Hz,
1H), 2.12 (m,1H), 2.00 (d, J = 13.4 Hz, 2H), 1.69 (m, 10H), 1.39 (m, 8H), 1.08 (m, 10H), 0.90 (dd, J = 14.8,
8.6 Hz, 5H), 0.68 (d, J = 3.9 Hz, 3H).
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g =% B b & W (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,5a,7a- U FF % -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12b-~PU&-3aH-FF [ 11,2 1, 2196 H [ 7,8-d]1[ 1,3] — 48 %30 LR 42 -8- 5 ] -
1-(2,6- — & )T -1-B 21-1 (180 mg, 0.332 mmol,1.0 eq)id A ~& Tkt (10 mL)H, A ZBE
(0.093 mL, 0.995 mmol,3.0 eq), =ZJ% (0.230 mL, 1.658 mmol,5.0 eq)FIDMAP (8.10mg, 0.066 mmol,0.2
eq), FTEAMNRTE25CHHRFEL he EILTLCHR CAMER: 48 =50 MM HEE, REREFET
Yo, HPERERK, MABBREE, AWM KIS mL)PK, NaSOFEE, ks 2
i, MRS ETANL CRMmE: 28R 2ZB=90: 10> 1§ 3 06 & 4k Z & -(5R)-5-
[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12bR)-2,2,5a,7a- U H! 3£-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12b-- U & -
3aH-¥A I FF[10,21,2]3F ([ 7,8-d][1,3] Z 58 A4 3F 8 -8-35)-1-(2,6- A K L ES 21-2 (150 mg AE
90%, WEF: 69.61%). 'HNMR (400 MHz, CDCI3) § 7.23 (m, 1H), 6.86 (t, J = 8.0 Hz, 2H), 6.05 (t,J=7.5
Hz, 1H), 5.80 (d, /= 2.6 Hz, 1H), 4.40 (d, /= 5.8 Hz, 1H), 4.10 (dd, /= 13.7,6.2 Hz, 1H), 2.11 (dd, J=12.6,
42 Hz, 1H), 2.06 (s, 3H), 2.01 (m, 2H), 1.77 (m, 3H), 1.61 (m, 6H), 1.41 (d, J = 12.5 Hz, 4H), 1.30 (m, 6H),
1.06 (m, 11H), 0.87 (m,5H), 0.67 (d, J = 4.0 Hz, 3H).

E=%. ¥ k&Y 2 M -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,100S,12bR)-2,2,5a,7a- JU F ZE -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-~PUE-3aH-FF K IF[1',2": 1,2]FE I [ 7,8-d][ 1,3] Z A AL FF L f2-8- -
1-(2,6- — HARF)CERE 21-2 (150 mg, 0.257 mmol, 1.0 eq)A LR (5 mL)H, MAN-FRRAIR
FEB W (8.37 mg, 0.051 mmol,0.2 eq), i T Fid & ALE (0.205 mL, 1.026 mmol,4.0 eq) FIEEFREE(ID),
ToK (227 mg, 0.013 mmol,0.05 eq), FTTEIR AWRTE NV IRIEN2, 25°CH it 18hrs. W TLCHR ChH
Tk 0% 2 BE=10:1) W N R, JER AR ST, AR K, K (10mL) A
BN R, KEH R ZBR(3x15 mLYAEIL. A3 HUZEH B HBRE K 15 mL)#ak, Na;SO4
TR, IR GRR VR . KRR R T Al AL CR i TR 2% 2. 196=80:20), 53 Bk Z.BR-(5R)-
5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,52,7a- P4 B FH  -11- & T E -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b- P & 3aH- S R H[1', 21,2196 H[7,8-d][1,3] — 8 4 3F LR J& -8- -
1-(2,6- —HRFE) AR 21-3 (90 mg, 4 F:90%.11%:52.74%) . 'H NMR (400 MHz, CDCI3) 8§ 7.23 (s, 1H),
6.86 (t, J= 8.2 Hz, 2H), 6.04 (t, J= 7.4 Hz, 1H), 5.92 (s, 1H), 4.52 (d, J= 6.4 Hz, 1H), 433 (d, J= 5.6 Hz.
1H),2.34 (d, J=10.5 Hz, 2H), 2.06 (s, 3H), 1.82 (m, 3H), 1.63 (dd, J = 15.0, 9.3 Hz, 3H), 1.56 (d, /= 5.4 Hz,
8H), 1.37 (s, 4H), 1.28 (m, 9H), 1.07 (m, 4H), 0.87 (dd, J= 12.8, 6.4 Hz, 4H), 0.69 (d, J = 3.9 Hz, 3H).

B ¥ibE 1 2. -(5SR)-5-[(3aS,5aR,5bS, 7aR,8R, 1028, 10bS,12bR)-2,2, 5, 7a- 4 I JE -11- 45, ¥ 3 -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12b- PU 4 -3aH-FF K H[1',2": 1,2]FE H [ 7,8-d][1,3] S FFF R f8-8- -
1-Q2-FCAEE) CLEEEG 21-3 (90 mg, 0.150 mmol)¥FARYE FHEE (S mL)H, MIANER (10.99 mg), S5 E#H3
WG, PSR AVRAE R SAEH,, 25°CHR TR he WIITLOK CAdik: ZPR Z.168=3:1) Wl & Risk
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FE, JEENEFE, IEANRAESEZHAS . EINNEERAE EAT it (AR 2 FE= 80:20) 1A,
Z. BR -(5R)-5[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,52,7a- U F 3 -11- & T #* -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 7S & -3aH-34 I [ 11,2 1, 2196 [ 7,8-d1[ 1,3 Z R A FF @
-8-FE]-1-(2,6- AL CIEEE 21-4 (50 mg, 0.067 mmol, Z1JE:80%, W :44.30%). "HNMR (400 MHz,
CDCI3) 8 7.34 (s, 1H), 7.23 (s, 1H), 7.12 (s, 1H), 7.03 (s, 1H), 6.01 (dd, J = 10.9, 6.4 Hz, 1H), 3.98 (d, ] = 3.4
Hz, 2H), 2.77 (s, 1H), 2.42 (s.1H), 2.19 (dd, J = 12.7, 2.7 Hz, 2H), 2.08 (s, 3H), 1.74 (m, 9H), 1.53 (s, 3H),
1.38(dd, J=11.7, 7.8 Hz, 4H), 1.28 (d, ] = 17.1 Hz, 10H), 0.95 (ddd, J = 10.8, 9.5.6.5 Hz, 10H), 0.64 (d, ] =
3.2 Hz, 3H).

BB BEY LH-(5R)-5-[(3aS,5aR,5bS, 7aR 8R, 10a8,10bS,12aR, 12bR)-2,2,5a, 7a- P F F:-11-%
W #-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,122,12b- 7S &-3aH-3F [ FE[1',2':1,2] FE F£[7,8-d][1,3] — 46 F¢
R IR NG -8-F]-1-(2.6- IR CFERS 21-4 (800 mg, 1.332mmol)##7E DAST (30 mL)H, FifEREA&R
TERMRAE N2, 80°CH#iHE 3he HiE TLC R (fihEk: OB Cls=5:1) WEM RS, JRRIEFE S
Yo RMRBERFE, ANORREMEOKIE &9, KEH IR ZBE(3x100 mL)FI. &I 28R L1
29 BRI £ 7K( 100 mL)BE¥%. AP Na2SO4 T4, 1 yEfkas S 2815, A TLC R CH
Tk 2R ZTE=1:1) MR RN RS IR B Ak PR S l=1: 1 ke, AR aEHE &k
B -(5R)-1-(2,6- — % ZF 3 )-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- & -2,2,5a,7a- PU A 3 -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ VU5 -3aH-34 [ H 1,27, 8]19E FF[ 1,2-d][1,3] — S F A 18 -8- 5
cEfg 21-5 (600 mg, AifE:10%,).

FEANH: K E Y28 -(5R)-1-(2,6- — 4 £ )-5-[(3aS,5aR,5bR, 7aR ,8R, 10aR, 12aR, 12bR)-11- I -
2,2,5a,7a- P Fl -4,5,5a,5b,6,7,7a,8,9,10,10a,12,12a,12b-1 PU & -3aH-34 R FH[1',247,8] FE 3£ [1,2-d][1,3] —
AIIA -8 DR 21-5 (600 mg, P& 10%)AMF (EPUERER (30 mL)H, A 3 mol/L (KR
U (SmL) F, FTEIRATR 25°CHRBERE 1 he MR TLC R CRmEk: ZMZE=1:1) WillRN . &
BHEFEE Y, RN /G (20 mL) Mk, WREKEE, A VARTTKRRETE, i,
EREKRHFE AL, H& 4 CEHB: Z2BRZE: 1: 1), Z B -5R)-5-
[(I1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR )-4,4- — -6,7- _ ¥ 3-9a, 1 1a- — H H+ NS -1H-FF R IFF[1,2-a] FE-
1-5]-1-2.6- R EH OB R 21-6 (420 mg, AJE: 10%).

Bk BEYZE-(5R)-1-(2,6- — A E)-5-[(IR,3aR,5aR,6R,7S,9aR,9bR, 1 1aR)-4- k-6, 7- —$2 -
9a,11a-— H1%£-2,3,3a,5,54,6,7,8,9,9a,9b,10,11, 1 1a-+ U E-1H-3F [ I 1,2-a]FE-1-FE ] L HEEE 21-6 (420 mg,
B 10%)EAREFEE (10 mL)FIDUSRRE (10 mL)FRAEFS, IMASEWEAR (3 mL), AT
FHRAWRAE RNARTE 25°CH iR 1he T8I TLC AR CAMEE: ZBRZFE=1:D WKk, JRENEFEE
Yo K (SmL) MAFIRNERT, KEHZBOE (32100 mL) . 428 mE+ B

68



WO 2025/021193 PCT/CN2024/107804

AR K100 mLYPeiR . 28R M2 M Na2S04 T4, ik A2 . LA IR 2T
aify, CRMR:ZBMafE=2: 1D i, BIMES, BEITMHIRG SFC 408 ((X3F: Waters Acquity
UPCC; i : Daicel CHIRALPAK IC_3,3.0*150mm, 3 um Ji504H : A/B: CO»/MeOH(0.1%DEA)=60/40;
WE: 1.5 ZTH/050, ¥ 37 B (RN E e =1.738 min) 53[5 (& 24-[(2,6- B
FF L ]-7--5a-IE £2-3P,48- B 21 (30 mg, 0.055 mmol, 7.57%). "H NMR (400 MHz, CDCls) & 7.20 (m,
1H), 6.88 (m, 2H), 5.03 (m, 1H), 3.85 (s, 1H), 3.59 (dt, ] = 11.8, 4.1 Hz, 1H), 2.66 (t, ] = 12.6 Hz, 1H), 2.01
(m, 2H), 1.83 (ddd, T=33.4, 31.9, 12.6 Hz, 13H), 1.61 (m, 2H), 1.46 (m, 3H), 1.37 (m, 3H), 1.09 (dd, J=12.7,
4.5 Hz, 3H), 1.04 (s, 3H), 0.90 (t, ] = 6.0 Hz, 3H), 0.62 (d, ] =3.8 Hz, 3H). >*C NMR (101 MHz, CDCl3) §
151.96, 137.52, 128.96, 113.27, 111.86, 111.57, 108.65, 72.41, 72.36, 54.20, 53.47, 52.56, 49.59, 43.97, 43 45,
39.50, 36.79, 36.09, 35.44, 34.21, 32.98, 28.49, 27.56, 27.30, 25.37, 22.67, 22.50, 21.14, 18.85, 15.11, 12.56.
F NMR (377 MHz, CDCI3) § -89.26, -109.78, -115.39, -115.45. LC-MS:  [M+H-H,0]" = 503.7.

SEiE ) 22
aY 22 24-[FEREQ-FEIEEE)FHE|-Sa-PE5E-38,4p- B 5] %

5

B—# W K N (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-2,2,5a,7a- U K 4k & ¥ (5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-2,2,5a,7a- g i 5 -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7N E-3aH-34 R H [ 1,2 1,219E H [ 7,8-d][ 1,3 Z A AR K8
-8-J U I (58 mg, 0.058 mmol, 1.0 eq) FAENUELAE (5 mL), HRMERBIECCH, &
@I Q-FEREE)M (1.22 mL, 0.29 mmol, 5eq), RMAKRTEZESF:1h. TLC CHMEE:2F 2
Be=5:1) MM TE4. ¥20mL /KImA KINBRNARS, FHZERZEE (50mL=3) FE, &I3f
AHARRZK (30mL) ¥k, AIEAHARTER, IRFFIG . BT RERAE A . 2R
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g =88: 12 to 85:15) 133 [ & 4 (SR)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-
2,2,5a,7a- P4 7 3£ -4.5,5a,5b,6,7,7,8,9,10,10a,10b,11,12,12a,12b- 1 7N & -3aH- 3R % 37 [1',2":1,213E I [7.8-
dl[1,3] "B [ A8-8-FE - 1-(2-F A B A TO-1-0F 22-1 (7 mg, A/E90%, Y%20.14%). 'H NMR
(400 MHz, CDCl3) & 7.32 — 7.27 (m, 1H), 7.25 — 7.21 (m, 1H), 6.95 (t, ] = 7.5 Hz, 1H), 6.88 (d, ] = 8.2 Hz,
1H), 4.85 (dt, ] = 9.9, 5.8 Hz, 1H), 4.02 — 3.94 (m, 2H), 3.85 (s, 3H), 1.95 (d, J = 12.7 Hz, 1H), 1.81 — 1.67
(m, 4H), 1.42 (s, 1H), 1.33 (s, 1H), 1.30 (s, 2H), 1.28 (s, 1H), 1.25 (s, 4H), 1.09 (dd, J = 16.1, 9.7 Hz, 2H),
1.04 (s, 2H), 0.89 (d, J = 4.0 Hz, 1H), 0.83 (dd, J=16.6, 9.1 Hz, 1H), 0.65 (d, J=2.7 Hz, 1H), 0.58 (d, J=8.2
Hz, 1H).

B ¥ B NN Y (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- U H & -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T7NE-3aH-FF [ 1,241,213 [7,8-d][ 1,3 = A 30 g
8- H-1-Q-HEREFEE) T-1-8F 22-1 (50 mg, 0.093 mmol, 1.0 eq)¥ T N, N-— FUEF B (5 mL)H,
B NE R B RERESAE, SEIAEILM (11.14 mg 0278 mmol, 3.0eq), KMNIEREFHE
PEHE 30 mine A IOABLALE (39.51 mg, 0.278 mmol, 3.0eq), SEAKZTE 40°C $i4E 2h. TLC Cf
Tk 288 ZWE=5:1) MR, JERNEFE S, (FIERp. KK (lomL) IANFIRBR &R, K2
2.1 2. B8(3x25 mLY¥ . &3 EA E3+F HAMWAEK(3x10mL)ki%k. 4R OERE KRR
T, S EAREA RS SEE RN CRhR: ZBRZTE=94 : 6) Zifk, BEIAAREE
(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 1 2bR)-8-[(2R)-6- 1 F 2 -6-(2- A R L) O.-2-751-2,2,52,7a-PU FH
%£-4,5,52,5b,6,7,72,8,9,10,102,100,11,12,12a,12b-+ 75 &-3aH- 3R [ H[1,2"1,2] FF H:[7,8-d][1,3] — E A& 3K
K8 22-2 20 mg, ZEFF 95%. UYNE 88.89%). 'H NMR (400 MHz, CDCl3) $ 7.34 (d,J =7.5 Hz, 1H), 7.24
—7.20 (m, 1H), 6.98 (t, ] =7.7 Hz, 1H), 6.86 (d, J = 8.2 Hz, 1H), 4.59 (dd, J=11.1, 5.1 Hz, 1H), 4.05 - 3.91
(m, 2H), 3.82 (s, 3H), 3.22 (d, T = 1.6 Hz, 3H), 1.95 (d, J = 12.2 Hz, 1H), 1.76 (dd, T = 15.0, 5.6 Hz, 3H), 1.66
(dd, J =20.4, 8.4 Hz, 4H), 1.51 (s, 3H), 1.41 (ddd, J = 29.3, 15.8, 6.4 Hz, 6H), 1.30 (s, 3H), 1.28 — 1.18 (m,
3H), 1.08 (d, T=9.2 Hz, 2H), 1.04 (s, 3H), 1.01 — 0.96 (m, 2H), 0.88 (dd, T = 6.4, 3.6 Hz, 3H), 0.64 (t, I =2.5
Hz, 3H), 0.62 — 0.55 (m, 1H).

B=4 ¥ RN YI(3aS,5aR,5bS, 7aR,8R, 10aS, 10bS, 12aR, 12bR)-8-[(2R)-6- F 48 3 -6-(2- HI A8 L 4 ) T-2-
31-2,2,5a,7a- P4 B 3£ -4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- + 7~ &, -3aH- 2K 7 I [1',2":1,2] 3 I
[7.8-d][1,3] Z4ZFF /I8 22-2 (45 mg, 0.072 mmol, 1.0 eq)iE T PUA LM (5 mL), MAREEE (0.5
mL, 3mol/L), ZMAKRRTEFIRIEEE 40 mine TLC CRHER: 28R Z8E=2:1) WM. JERHEFETEEE,
&R e FK (10mL) MAFIRKRNARRF, KEH LB LBR(3>x25 mL)AEE, &3 EA EHHAR
e ERIK(3x10 mLyBeisc . 28R 2862 A JoKRERSN T8, i s AR A 9 200 & O dol i A E 4T O
Wik ZERZEE=73 « 27) glifk, BRACE A 24 F AR Q- F IR ) L )-So-IE4E-3B,4B-
22 (2137 mg, 4% 91.20%, Wi 52.53%). 'HNMR (400 MHz, CDCl3) § 7.34 (d, J = 7.6 Hz, 1H), 7.25
—7.19 (m, TH), 6.98 (t, ] = 7.8 Hz, 1H), 6.86 (d, ] = 8.1 Hz, 1H), 4.59 (dd, ] = 11.1, 5.1 Hz, 1H), 3.82 (s, 3H),
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3.73 (s, 1H), 3.55 (d, T = 11.2 Hz, 1H), 3.22 (d, ] = 1.5 Hz, 3H), 1.95 (d, I = 12.0 Hz, 1H), 1.74 (dt, ] = 15.2,
14.2 Hz, 6H), 1.54 (dd, ] = 16.6, 7.5 Hz, 3H), 1.43 — 1.16 (m, 10H), 1.09 — 1.02 (m, 4H), 1.01 (s, 3H), 0.98 —
0.89 (m, 3H), 0.87 (dd. T = 6.4, 3.6 Hz, 3H), 0.63 (d, J = 1.1 Hz, 3H), 0.57 (dd, J = 16.8, 5.9 Hz, 1H). °C NMR
(101 MHz, CDCl3) § 157.13, 127.87, 126.52, 126.46, 120.68, 110.26, 74.86, 74.57, 72.30, 56.79, 56.57, 56.30,
5531, 48.82, 42.59, 39.90, 37.48, 37.29, 36.85, 35.48, 35.39, 32.39, 28.22, 25.99, 25.86, 22.28, 20.58, 18.57,
14.67, 12.07.

L] 35 & 36

&1 35 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — #i-1-[ 2R)-6-(4-F-2- A X H)-6-52
#o-2-31-9a,11a- = B ETANE-TH- A (1,221 3E-6,7- %

St 36 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4- % -1-[(2R)-6-(4-Fi-2- H EHEE F)-6-ZH T -2-
F1-9a,11a- —~ H#E-2,3,32,5,52,6,7,8,9,92,9b,10,11,11a-+ [YS-1H-3F X 3 [1,2-a] FE-6,7- ~EE 1 &5 .

35 36

B BIRE 1-R-4-55-2-FEHE K (107 mg, 0.5 mmol, 3.5 eq)iA AL TC/K USSR (3 mL)+, R H
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AHIZE-78°C, MAIETHM (1.8mL, 0.45mmol, 3.0eq), FHFARFHEEIEHE 30 min. Ktk A4(5R)-5-
[(3aS,5aR,5bS,7aR 8R,10a8,10bS,12aR,12bR)-11,11-  — %% -225a7a- M H  H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T 7N &-3aH-FF R FE[1',2":1,2]3EH[7,8-d][1,3] A A4 1118
8- & ] & B I A (5R)-5-[(3aS.5aR,5bR,7aR,8R,10aR,12bR)-11- R -2,2,5a,7a- 00 H JE -
4,5,5a,5b,6,7,7a,8,9,10,102,12,12a,12b- VY & -3aH-3A [ IF 1,227, 81 FF [1,2-d][1,3] — R IA R HE-8-HE ]
O I MRSV (70 mg, 0.15 mmol, 1.0 eq) VEMFAEVUSIER (2 mLyH IMAZR] EiR SN, s
PR RAE-78°C HiHE 30 min. BT TLC AR Al LB 4HE=5:1) MMM 56 . K 10mL KA K
MBI SR SR A, (EH 2R ZHE (100mLx3) ZEHL, AIFAPUHAEMELS (10 mL) i, &I9F
AH T, KRBT ORI 35-1 A1 36-1 H 5 (70 mg,), REHEEATT 5,

8= B RN (5R)-5-[(3aS,5aR,5bS,7aR 8R,10a8S,10bS,12aR, 12bR)-11,11- — #i.-2,2,5a,7a- P Ff %k -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-1 7S &.-3aH-3 [ H [1°,2°:1,2]3E H[7,8-d][1,3] & 23K %
12 -8-FE]-1-(4-Jm-2- F AR I O-1-F M 35-1 F1 (5R)-5-[(3aS,5aR,5bR, 7aR,8R,10aR,12aR, 12bR)-
11-%.-2,2,5a,7a- U 1 £ -4,5,5a,5b,6,7,7a,8,9,10,10a,12,12a,12b-+ PU & -3aH-FF & FF[17,2°:7,81 FF FF[1,2-
dI[131 A 18 -8-FE]-1-(4-F-2- F @R I O- 1-8F 36-1 # i (70 mg, 0.11mmol, 1.0 eq)¥% 1Y
A GmL)F, MAMZEEE (1mL,3mol/L), KWAKREFIRMFELh. TLC (Ailfk: L8 LHE=5:1
) WS RN . JRENERESEEE, IR . #K (10mL) IIAEIR N AR R, /K2 2.8 2.88( 3x10 mL)
., HGHEAZEIHRAWMEIEEK3x10 ML), 28 8ZE IR T4, o fk a2l
A B EN A ZBRAER=65 « 35) difk, B/RIE G, REEEFERSSFC
I (f38%: Waters Acquity UPCC; i1 : Daicel CHIRALPAK IC 3,3.0*150mm, 3um;: #shHi: A/B
CO2/MeOH(0.1%DEA)=60/40 ; & 3% : 15 Z F- /48 ; H &R : 37 %) 5B 3
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[(2R)-6-(4- 5 -2- F S R A 3L )-6-F8 5 -2-FE]-9a,11a-
THEANE-TH- 3R [ 1,2-2]3E-6,7- B 35(48.95mg, ZEE100 %, UNERT5 %, [REATIER=1.420
min)FI(IR,3aR,5aR,6R,7S,9aR,9bR, 1 1aR)-4-f5- 1 -[(2R)-6-(4- f-2- F SR FE K FE)-6-F2 FE 1-2-351-9a, 1 1a-—
F2-2,3,32,5,52,6,7,8,9,92,9b,10,11. 11a-F+PU S -1H-3F [ H[1,2-a]FE-6,7- T 36 (4.64 mg, ZlE99 %,
W7 %, REE R =2.015 min).
{A&W35: 'H NMR (400 MHz, CDCl3) § 7.19 — 7.16 (m, 1H), 6.62 — 6.50 (m, 2H), 4.81 — 4.74 (m, 1H),
3.75 (d, J = 13.2 Hz, 3H), 3.67 (s, 1H), 3.56 — 3.49 (m, 1H), 2.22 — 2.05 (m, 1H), 1.90 (d, J = 12.9 Hz, 1H),
1.82 — 1.56 (m, 12H), 1.43 — 1.15 (m, 10H), 1.08 — 1.01 (m, 2H), 0.99 (s, 3H), 0.95 — 0.86 (m, 2H), 0.83 (dd,
J=6.5,4.1 Hz, 3H), 0.59 (d, ] = 1.7 Hz, 3H). '°F NMR (376 MHz, CDCl;) & -88.63, -89.25, -110.63, -111.25,
-113.00, -113.06.
1&436:  'H NMR (400 MHz, CDCl3) 8 7.17 (d, ] = 4.3 Hz, 1H), 6.64 — 6.47 (m, 2H), 4.82 — 4.74 (m, 1H),
3.78 (s, 1H), 3.77 (d, T = 5.9 Hz, 3H), 3.56 — 3.49 (m, 1H), 2.59 (s, 1H), 1.96 (d, I = 11.9 Hz, 1H), 1.90 — 1.73
(m, 6H), 1.68 — 1.51 (m, 11H), 1.42 — 1.16 (m, 10H), 1.06 — 0.99 (m, 3H), 0.97 (s, 3H), 0.84 (dd, J= 6.5, 3.3
Hz, 3H), 0.56 (d, ] = 1.9 Hz, 3H). "*F NMR (376 MHz, CDCl;) & -109.80, -113.00, -113.06.
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L] 37 & 38

L& 37 (1R,328,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —#-1-[2R)-6-F5 H-6-2- FEHEE ) B-
2-%:1-9a,11a-— FEHASE-1H-38 R IFE[1,2-a] FE-6,7- —FEHN

&Y 38 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4- % -1-[2R)-6-3% H-6-(2- R E H: A ) B -2- |-
9a,11a-—H3£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ VU S -1H-FF [ F[1,2-a] FE-6,7- ~EE I 5

BT BULEW 1-1-2-FEHEZ(1309.01 mg, 6.999 mmol.3.0 eq)AfREIUIEMTE (50 mL)H, &S
R4 R, BRREF-78°C, MAIE T34, 2.5M IE R (3.359 mL, 8.398 mmol, 3.6 eq), FRIEXMN 1
AR, B JE M N (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- PU H 3 -
4,5,5a,5b,6,7,7a,8,9.10,10a,10b,11,12b-+PY &-3aH-FF [ FE[1°,2°:1, 2] FEFF[7,8-d][ 1, 3] ~ & 2 FF )R 1E-8-3E]
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CLEE III (1000 mg, 2.333 mmol, 1.0 eq)FIPUEIKIEIAYR (10 mL), fRiEfEH 1 h. TLC CHlk &
R ZB6=5:1) MRS N, JRRNERE e . RN A G K, KEH 28 ZBR(3%20mL)
R A IAVUEH B AT EK (1S mL)BES . A WU JE/K NaySOs T4, i JEAIR 45 15 204,
HaadEREEN (AWM. OB LM=95: 5) F 3 A& MK (GRS
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,5a,7a- /4 1 %£-4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-1- DY 4 -
3aH-FA %I [1°,2: 1215690 [7,8-d][ L3 — A A -8- B4 - 1-(2- AR L K ) - 1B 37-1 (750 mg, 26 7%
90%, YH: 53.90%). 'HNMR (400MHz, CDCl;) § 7.30 (ddd, J=7.4, 3.9, 1.6 Hz, 1H), 7.23 (m, 1H), 6.95
(t, 1 =7.4 Hz, 1H), 6.88 (d, ] = 8.2 Hz, 1H), 5.74 (dd, J = 49.3, 2.9 Hz,1H), 4.85 (d, ] = 7.3 Hz, 1H), 4.40 (d,
J=5.8Hz, 1H), 4.14 (d, ] = 3.6 Hz, OH), 3.85 (s, 3H), 3.56 (dd, I = 7.3, 3.8 Hz, 1H), 2.05 (m, 3H), 1.71 (m,
10H), 1.42 (d.J = 8.4 Hz, 4H), 1.17 (d, J = 6.5 Hz, 4H), 1.06 (ddd, J = 25.8, 14.6, 5.0 Hz, 6H), 0.90 (dt, J =
7.5,3.7 Hz, 4H), 0.68 (dd, J = 4.6, 2.7 Hz, 3H).

B Z % . ¥ b & W (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,52,7a- [ FH F -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12b-1 WU & -3aH- 1 [N FF [1°,2°:1,2] FF I [7,8-d][ 1,3] = 5 2% BF 1R )& -8-
FH-1-Q-FEEEFE)C-1-FF 37-1 (750 mg, 1.397 mmol, 1.0 eq)iBE M —E Fht (50 mL)yH, IAZEE
B (0.197 mL. 2.096 mmol,1.5 eq), = Z.}% (0.388 mL, 2.794 mmol,2.0 eq)F1 4- — I IEMENE (34.14 mg,
0.279 mmol,0.2 eq), FFTER &R IRAE N2, 25°CHHi+HE 3he. TLC Chimfk ZBRZ8E=5:1) WMl
SONHEE, JERNE SR, HIWEEEK, #K (10 mL) IIAZIRNE A, KEH & F b 3x15
mL)AEER . & I HUAR I BRI kK (S mL)Peik . A VU TE/K NaxSOs T4, Sy fnik4s 5 206
oo KA DN RE R A A M BE: 2B 2 Be =101 A, BBl B 6 FE KR Z B -(5R)-5-
[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12bR)-2,2,5a,7a- /4 H! £:-4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b- PY A -
3aH-FR IR H[1°,27:1,2]3E 95 [7,8-d][1,3] — A4 3F 1 J& 8- - 1-(2- FF | A R A L& T 37-2 (750 mg, 4l
FZ:90%,10%:83.46%) . 'HNMR (400 MHz, CDCl3) § 7.30 (d, J = 7.6 Hz, 1H), 7.22 (dd, ] = 5.5, 4.0 Hz, 1H),
6.94 (t, 1 =7.5 Hz, 1H), 6.86 (d, J= 8.2 Hz, 1H), 6.16 (m, 1H), 5.80 (d, J=2.7 Hz, 1H), 4.40 (d, ] = 5.8 Hz,
1H), 4.11 (m, 1H), 3.84 (d, I = 6.8 Hz, 3H), 3.55 (d, J = 12.1 Hz, 0H), 2.09 (t, J = 3.8 Hz, 3H), 2.00 (d, ] =
12.6 Hz, 1H), 1.77(m, 5H), 1.62 (m, 5H), 1.53 (s, 3H), 1.35 (s, 3H), 1.26 (m, 3H), 1.16 (s, 3H), 1.02 (m, 5H),
0.86 (m, 7H), 0.67 (t, ] = 3.5 Hz, 3H).

B =% ¥k &% 2 B -(5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12bR)-2,2,52,7a- PU FI & -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12b-1 VY & -3aH- 35 [ F[1°,27:1,2] FE H [ 7.8-d][1,3] = %= 35 1L 18 -8-
F-1-Q-FEFZEF) AIEEE 37-2 (750 mg, 1.296 mmol,1.0 eq)EEARE (30 mL)H, A N-FZ3E40
RRBEERE (42.27 mg, 0.259 mmol,0.2 eq), ;T FEL LA (1.037 mL, 5.183 mmol, 4.0 eq)FIL/KEE
BR4H(IT) (11.47 mg, 0.065 mmol,0.05 eq), FTRIREG WAL MTE Ny, 25°CH4iEdE 18h. TLC HR CAHl
fik: MR 2 B5=5:1) W . ZBRFERE, MATRRNE K, KEH LB 3x10 mL)ZEH.
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HIf O CERIE I H A& HK(1S mLy$elk. L LBRERITEK NaxSOs T8, iRk 4a 45 241
e M EERAEE WA ChwB: 2 ZBE=80: 20), 3% 4 6IE K LK -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,52,72- Py H ¥  -11- H ¥ H -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12b-+ [0 & -3aH- 3 [ H: [1°,2°:1,2] 3E F5[7,8-d][1,3] — 48, 24 3 [ )& -8-
F]-1-Q-FERRIE)CHERE 37-3 (340 mg, 4 :90%, 1X3:39.84%). 'HNMR (400 MHz, CDCI3) § 7.30
(d, J=7.5Hz, 1H), 7.23 (d, ] = 8.3 Hz, 1H), 6.94 (t, ] = 7.5 Hz, 1H), 6.86 (d, ] = 8.2 Hz, 1H), 6.16 (s, I H),
5.92 (s, 1H), 4.52(d, ] = 6.4 Hz, 1H), 4.33 (d, ] = 5.7 Hz, 1H), 3.84 (s, 3H). 2.35 (d, T = 10.3 Hz, 2H), 2.08 (d.
J = 1.8 Hz, 3H), 2.05 (s, 1H), 1.80 (m, 4H), 1.63 (dd, J = 16.1, 10.4 Hz,3H), 1.57 (s, 4H), 1.42 (m, 2H), 1.37
(s, 3H), 1.33 (s, 4H), 1.26 (m, 2H), 1.09 (dd, J = 38.3, 9.0 Hz, 4H), 0.88 (dt, ] = 7.8, 3.9 Hz, 3H), 0.69 (d, ] =
1.7 Hz, 3H).

B #bE Y 21 -(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS, 10bS, 1 2bR)-2,2,5a, 7a- PU H JE -11- 48, 17 H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+ 4 & -3aH- 3 [ F:[1°,2°:1,2] 3E [ 7.8-d][1,3] — 8. 24 3 [ )8 -8-
F]-1-Q-FEFFEI) TS 37-3 (340 mg, 0.574 mmol)iFATE FEE (20 mL)H, MR (100 mg,
0.940 mmol), FIERARIERBKTE Hay 25°CH P Lhe TLC CATMES: 488 ZBE=5:1) Wil Rk
FE. oLy, WRAEEIH . SRR Chkik: 28R ZEE=80: 200, 53 A GE ik ZR-
(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,52,7a- U H #H -11- #A T H -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b--[ 7N &\-3aH-34 [ H [1°,2°:1,21E 3£ [7,8-d][1,3] Z A 2 FF 1K,
18-8-FE]-1--FAZEFE) A NE 37-4 (250 mg, 4l FE:90%, 105 :65.95%). 'HNMR (400 MHz, CDCI3) &
7.29 (d, ] = 7.6 Hz, 1H), 7.23 (d, ] = 8.2 Hz, 1H), 6.94 (t, ] = 7.5 Hz, 1H), 6.86 (d, J = 8.2 Hz, 1H), 6.16 (t, ]
= 6.3 Hz, 1H), 3.99(dt, ] = 8.4, 7.3 Hz, 2H), 3.84 (d, = 6.9 Hz, 3H), 2.77 (t, 1= 13.5 Hz, 1H), 2.42 (t, = 11.2
Hz, 1H), 2.21 (d, J = 2.7 Hz, 1H), 2.08 (d, ] = 0.9 Hz, 3H), 1.97 (d,] = 12.5 Hz, 1H), 1.87 (m, 2H), 1.74 (m,
3H), 1.63 (d, J = 14.5 Hz, 2H), 1.41 (m, 5H), 1.30 (s, 6H), 1.25 (m, 3H), 1.02 (m, 6H), 0.86 (m, 7H), 0.64 (d,
J=1.5Hz3H).

BHEB: 1L AW ZER-(5R)-5-[(3aS,5aR,5bS,7aR ,8R,10aS,10bS,12aR, 12bR)-2,2,5a, 7a-PU FI H:-11-48 7 5
-4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7S & -3aH-3A R FH[1°,2°:1,21FE FF[7,8-d][1,3] A FH K
18-8-FE]-1-2-F A FE I O 37-4 (180 mg, 0.303 mmol)¥EfFAE DAST (5 mL, 0.333 mmol) 1, Ff
PR BWAE R NVARTE Nay 80°CHIEFE 3he TLC CHMEE: 2R Z =51 MM N, FFENEFEE
Ve, ROVEFER R, R BRE, N0 BRI EIKE-E L, K2 S RR(3x25 mL)FEHL.
H I S A BT H AR 7K (15 mL)Peik . AYUAHHJEK NaxSO, 4, 1L yB Ak e 45 2 & .18
-(5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR,12bR)-11,11-  — & -22,5a,7a- [ B & -
4,5,5a,5b,6,7,7a,8,9.10,10a,10b,11,12,12a,12b-+ 7N & -3aH-3F K I [1°,27:1 2156 3 [7,8-d][1,3] A Z=3F 1%,
J8-8-F]-1--F ) O FFE 37-5 M1 (5R) -5- ((3aS, 5aR, 5bR, 7aR, 8R, 10aR, 12aR, 12bR)
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-11-%-2,2,5a, 7a-PUH%-3a, 5,5a, 5b, 6,7,7a, 8,9,10,10a, 12,12a, 12b-+ Y& -4H-3K%H#[7,8]3F
[1, 2-d][1,3] =F3E-8-28) -1- (2-HFREFRIL) ZERCH 38-1 R EW(150 mg, 4115 :80%, U 64.29%),
R g — P, BB T —H.

BAE: KL EY ZB2-(5R)-5-[(3aS,5aR,5bS, 7aR 8R, 10aS,10bS,12aR, 12bR)-11,11- —-#8-2,2,5a,7a- P FH
#-4,5,52,5b,6,7,72.8,9,10,10a,10b,11,12,122,12b-1 7N &-3aH-FF R H[1°,2°:1,2]FEFF[7,8-d][1,3] — A I IR
RrE-8-HE-1-2- I I CIEFE 37-5 A1 (SR) -5- ((3aS, 5aR, 5bR, 7aR, 8R, 10aR, 12aR,
12bR) -11-%-2,2,5a, 7a-PUF3E-3a, 5,5a, 5b, 6,7,7a, 8,9,10,10a, 12,12a, 12b-+PUS-4H-FF K IE[7,8]
FEFE[L, 2-d][1,3] = F3E-8-38) -1- (- 2B Els 38-1 BAY(120 mg, 0.202 mmol) B 1E
TUERIE (20 mL)H, JIAFGZRER (0.067 mL), FrARR &AL R NAE 25°CH T #E 3he. TLC (A ik
IR BE=5:1) MMM [N ZBR W, KEHZERZBR( 3x25 mL)AE. &IFCBRZMEIT
B AEAMEEHAKC 1S mLE%E. GMABRZERTIK Na2SO4 T4, 3 iEFR4E 15 208 .88 -(SR)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = 4 -2,2,52,7a- JU H 3 .
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7S &-3aH-FF ] 3 [1°,27:1,2]FE 9 [7.8-d][1,3] A4 FF K,
18-8-H)-1-Q- A I E) T HE 37-6 1 (5R) -5- ((3S, 4R, 5R, 9R, 10R, 13R, 14R, 17R) -
7-5-3,4- 8 F-10,13- " H %£-2,3,4,5,6,9,10,11,12,13,14,15,16,17-+ TS -1H-3F R be[a]FE-17-3E ) -1- (2-
HEHERE) ZMROBE 38-2 B AYI(80 mg, 37-6 4l :80%) MRt —Falifh, HEHRANT—H.

L. KBibE Y ZE-(5R)-5-[(3aS,5aR, 5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — §i-2,2,5a,7a- /4 B
%-4.5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7S & -3aH- 3R R FF[1°,2°: 1,213 F[7,8-d][ 1,3] 7
R J8-8-FE1-1-2-F AL 2R ) g 37-6 A1 (SR) -5- ((3S, 4R, SR, 9R, 10R, I3R, 14R, I7R)
S7-F-3,4- ¥ E-10,13- " FH-2,3,4,5,6,9,10,11,12,13,14,15,16,17-+ P & - 1H-3F 2 e [a] FE-17-F5 ) -1-(2-
FEERE) 2ROl 38-2 BEY (80 mg, 0.139 mmol)EARTEFEE (1 mL)FPUEBLMRE (1 mL)HIR
SR, FTRAEIE RNRAE 25°C s 3he TLC MR CRMEE: 28 2 85=1:1) WM. &
Rk, ANOEIRMBKAR G H, KEH 28 4R 3x25 mL)#ER . &7 2 4z H
R & EEK(1S mL)PE%. ZERZHRZER K NaSOs T4, i JERIyR 4 15 200 . RS N R A
AEE: 28 2B A, SEIEE A, B g RS F MR Waters Acquity UPCC; B : Daicel
CHIRALPAK IC 3, 3.0*150 mm, 3um; JizitH: A/B:CO2/MeOH (0.1%DEA) =50/50; ViiE: 1.5 %
Fhi5y5d: FEEJE: 37 &) 83)(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —%-1-[(2R)-6-F2 K-6-(2-F 4
HIEHYT-2-H]-9a 11a- — HE A+ NE-1H-FF K I [1,2-a]3E-6,7- — T 37 (42.6 mg, 0.074 mmol, 2% :
93.24%, {REAITMA] tg =1.281 min) A1 (38, 4R, 5R, 9R, 10R, 13R, 14R, 17R) -7-§®-17- ((2R)
-6-F2H-6- (2-FE KA O-2-5) -10,13- - #:-2,3,4,5,6,9,10,11,12,13,14,15,16,17- T TU S - 1H-3F K&
T JE[a]FE-3,4- —B¥ 38 (8.67 mg, 0.016 mmol, ZliF:93.98%, 1K 11.34%, {FEENA] tg = 1.748 min).

{E454) 37: 'H NMR (400 MHz, CDCl3) & 7.32 — 7.28 (m, 1H), 7.25 —7.21 (m, 1H), 7.00 — 6.93 (m, 1H), 6.88
(dd, J = 8.1, 3.7 Hz, 1H), 4.85 (dt, ] = 9.7, 5.9Hz, 1H), 3.86 (s, 3H), 3.74 (s, 1H), 3.64 — 3.57 (m, 1H), 2.35 —
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1.94 (m, 4H), 1.88 — 1.78 (m, 5H), 1.40 (ddd, ] =18.9, 11.1, 7.2 Hz, 8H), 1.27 (t, ] =14.2 Hz, 4H), 1.16 — 1.07
(m, 3H), 1.06 (s, 3H), 1.02 — 0.93 (m, 2H), 0.90 (dd, J = 6.4, 4.1 Hz, 3H), 0.65 (d, ] = 2.3 Hz, 3H). °C NMR
(101 MHz, CDCI3) 8 161.17, 127.21, 125.88, 124.00, 119.66, 109.53, 72.42, 70.88, 69.21, 54.56, 54.25,49.92,
49.76, 47.44, 42 .81, 42.20, 38.29, 36.76,36.68, 35.21, 34.82, 34.63, 34.28, 33.87, 33.47, 27.43, 24.51, 21.51,
19.39, 17.68, 12.64, 10.83. '?F NMR (377 MHz, CDCI3) & -88.63, -89.25, -110.62, -111.25.

1b4&¥5 38: '"H NMR (400 MHz, CDCI3) 8 7.30 (d, J = 7.6 Hz, 1H), 7.23 (d, ] = 7.9 Hz, 1H), 6.96 (t, ] =17.5
Hz, 1H), 6.88 (d, ] = 8.1 Hz, 1H), 4.90 — 4.81 (m,1H), 3.86 (s, 4H), 3.63 — 3.55 (m, 1H), 2.66 (s, 1H), 2.05 —
1.68 (m, 13H), 1.49 — 1.24 (m, 10H), 1.15 — 1.07 (m, 3H), 1.04 (s, 3H), 0.91 (dd, J = 6.5,3.5 Hz, 3H), 0.62 (d,
J=2.5Hz, 3H). ’F NMR (377 MHz, CDCI3) & -119.83.

SR 39 & 40

&% 39 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — #-1-[ 2R)-6- 3 H-6-G-FH A X H) O-
2-%]-9a,11a-— FE NS -1H-FF R IHF(1,2-2] FE-6,7- 8%

&% 40 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-F-1-[2R)-6- 2 H-6-3- H HE HEH) O -2-F -

9a,11a-— FF3£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ P & -1H-3F K 3 [1,2-a)3E-6,7- Z BE K1 %

OCH; OCH;

%
OH N—OH
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—#. BER 1-R-3-FEEZE (98 mg, 0.5 mmol, 3.5 e WAMRAE LKA RR (3 mL)F, RAAA
F-78°C, MIALETHM (1.8 mL, 0.45 mmol, 3.0 eq), FFRFFREEAHIE 30 min. 1k 5M(5R)-5-
[(3aS,5aR,5bS,7aR.8R,10aS,10bS, 12aR,12bR)-11,11-  — % -22,5a7a- P B K -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-F 7N &-3aH-3 % [ 1°,2°:1,2] FE F[7,8-d][1.3] & 2443 %
B 8- 3 12 B 1 M (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- % -2,2,5a,7a- P4 H & -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b- DU 4K -3aH-3A L FF[1°,2°: 7,81 FF FF [ 1,2-d][ 1,3] — S Z: A 2 J8-8- 5]
CUEE 1T VRS (70 mg, 0.15 mmol, 1.0 eq) AMFAEVUEIERE (2 mLyFIMAR] Bl SOk, K
RARTE-78°C 4t 30 min. TLC CAMEE: 28R Z88=5:1) WM B, FARNEFEEE. # 10mL /K
N KINB R SR A, (] 2,088 2,88 (100mLx3) ZHL, A3F KU R ZA (10 mL) ¥k,
GHBVATE, RS DT O HCR(5R)-5-[(3aS,5aR,5bS, 7aR,8R,10aS,10bS,12aR, 12bR)-11.11- - -
2,2,5a,7a- P4 B %E-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 17N & -3aH-FF [ IF[1°.27:1,2] 3E H[7.8-

di3] = & & ¥ k8 8- H 11-G- B R R X E ) C -1- B 391 Ml (5R)-5-
[(3aS,5aR,5bR,7aR 8R,10aR,12aR,12bR)-11- # -2,2,5a,7a- PU H JE 4,5 5a,5b,6,7,74,8,9,10,10a,12,12a,12b-
VIS -3aH-3 R H 17,277, 8THEFE[ 1,2-d][1,3] 5 3 R4 -8- 25 1-1-(3- F A KB O 17 40-1 IR &
(70 mg), REHEEHTT—H

B35 RN YI(SR)-5-[(32S,5aR,5bS, 7aR,8R,102S,10bS,12aR, 12bR)-11,11--2,2,5a,7a-PU I &
-4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 7S &(-3aH- 31 [ IF[1°,2°:1,21FF 37 7.8-d][ 1,3] = A IR
18-8-F-1-G-FHEFHE)S-1-B 39-1 f1 (SR)-5-[(3a8,5aR,5bR,7aR,8R,10aR, 12aR, 12bR)-11- 5 -
2,2,5a,7a- Y F 3-4,5,52,5b.6,7,7a,8,9,10,10a,12,12a,12b-+ PU &-3aH-34 [ 35 [ 1°,2°:7,8] 3 H[1,2-d][1.3] =
EFIA NG -8-F]-1-G-FH AR KR T-1-8 40-1 H& (70 mg, 0.11mmol, 1.0 eq) #F T PUERER (3
mL) #, AR (1 mL, 3 mol/L), RMARTEZERBSEL he WIETLCR CAMEE: 28 48E=5:1

) Wil fe R, SRR FE SR, RIE RN . KK (10mL) IIABIRBEZR T, K2 L8 ZB5(3x10
mL) #H. AHEAEI A MG EHAK(IX10mL)BEE. L8R ZERER /KRR T4, o ik
BERE . FLFEE RN CREE: 282 0=65 : 35) difk, BRIEEE G, R8T RS
SFCH & ({{#%: Waters Acquity UPCC; i#F: Daicel CHIRALPAK IC 3, 3.0%150 mm, 3 um; Ji30
Ml : A/B: CO2MeOH(0.1%DEA)=60/40 ; I : 15 =Z /08 #HE: 37F)> & 3
(IR,3a8,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-4,4- — - 1-[(2R)-6-F F-6-(3- H A FL K H) O -2- % 1-9a,11a- — H
FANE-TH- SR IE1,2-a]3F-6,7- B39 (48.27 mg, 100 %, WET74.12 %, £} Ajtg =2.218 min)
H(1R,3aR,5aR,6R,7S,9aR 9bR, 1 1aR )-4- i - 1-[(2R)-6- % FE -6-(3- F 4 FE 3 ) B -2- %6 1-9a,11a- — FE 3L -
2,3,32,5,52,6,7,8,9,92,9b,10,11, 1 la- VU - 1 H-FF [ FF[ 1,2-2]FE-6,7- % 40 (4.18 mg, ZHE100 %, W=

6 %, PRI [tr = 3.272 min).

&% 39: 'HNMR (400 MHz, CDCl3) 8 7.25 (s, 1H), 6.93 (d, J = 6.9 Hz, 2H), 6.82 (dd, J = 8.6, 2.0 Hz,
1H), 4.65 (dd, J=13.1, 6.0 Hz, 1H), 3.83 (s, 3H), 3.75 (s, 1H), 3.64 — 3.57 (m, 1H), 1.97 (d, ] = 12.8 Hz, 1H),
1.87— 1.67 (m, 12H), 1.50 — 1.24 (m, 10H), 1.12 (dd, J = 13.3, 4.4 Hz, 2H), 1.06 (s, 3H), 1.03 — 0.94 (m, 2H),
0.92 - 0.88 (m, 3H), 0.66 (d, ] = 2.3 Hz, 3H). '°F NMR (376 MHz, CDCl3) & -88.64, -89.26, -110.63, -111.26.
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k&4 40:  "HNMR (400 MHz, CDCl3) & 7.25 (s, OH), 6.95 — 6.90 (m, 2H), 6.82 (dd, J=8.7, 2.0 Hz, 1H),
4.66 (dd, ] =13.3, 6.3 Hz, 1H), 3.86 (s, 1H), 3.83 (s, 3H), 3.63 — 3.56 (m, 1H), 2.66 (t, ] = 13.5 Hz, 1H), 1.78
(dddd, T =45.2,31.3,23.5, 11.4 Hz, 17H), 1.49 — 1.42 (m, 4H), 1.28 (d, J = 11.9 Hz, 5H), 1.05 (s, 3H), 0.91
(dd, J= 6.4, 4.2 Hz, 3H), 0.63 (d, ] = 2.4 Hz, 3H). "°F NMR (376 MHz, CDCl3) § -109.78.

SERtEf 43
1hEH) 43 24-(FFE2-[(ZH F 2 E KA FH)-Se-TH5E-3p-B8 195 %

F—% # LFR-(IR, 3aS, 7S, 9aR, [1aR)-1-[(2R)-6- F 48 H-6-5 1V 3 T1-2-3E1-9a, [1a-—F12E-2, 3, 3a, 3b,
4,6,7,8,9,9a,9b, 10, 11, 1a-+PUE-1H-JR LI (1, 2-i)FF-7-34 08 1-7 (1.0 g, 2.2 mmol) JAMRA FTE/K
HEZ (10 mL)FIPUSRER (5 mL)FVR SVEF, 0N 1M SELAKESR (S mL, 5 mmol), FifK
[, TLCCRMEE: 288 Z8=10: DI N e 4. WG AHIER, ARSI KM 2.5 2.8
A, BN, T, WR4E73(5R)-5-[(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-#23E-9a, 11a-— HIJE-
2,3,3a,3b,4,6,7,8,9,9a, 9b, 10, 11, 11a-+VUE-1H-FFRIF[1, 2-a]FE-1-FE]1TER 43-1 (800 mg, 2.06
mmol, 91.6%) A € E 7, 'H NMR (399 MHz, Chloroform-d) & 5.33 (s, 1H), 3.49 (d, J = 12.8 Hz, 1H),
236 —2.17 (m, 5H), 2.04 — 1.91 (m, 3H), 1.82 (d, ] = 12.2 Hz, 3H), 1.42 (d, J = 5.2 Hz, 5H), 1.20 — 1.14
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(m, 2H), 1.11 — 1.05 (m, 3H), 0.99 (s, 3H), 0.92 (d, ] = 6.4 Hz, 3H), 0.85 (d, J = 10.0 Hz, 3H), 0.66 (s, 3H).

% =% B (SR)-5-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-F2HE-9a, 11a-— FHE-2, 3, 3a, 3b, 4, 6, 7, 8, 9, 9a,
9b, 10, 11, Na-F+PUE-1H-FF[KFE[1, 2-a]FE-1-FE ] R 43-1 (300 mg, 0.77 mmol A fE A USRI (5 mL)
W, I 2-(7-R 24 2R I E = FUME)-NONON N DY PR LR S SRR RS (354 mg, 0.93 mmol), N, N- " %k
2 %300 mg, 2.32 mmol) 5 - KSR =30 T HERE 30 2080, B G INN — FFRIE R £2(150.2 mg, 1.54 mmol)
Ja, dEEEERPEE A TLC(RMEE: 2 ZH=5: DR RN 5E4. A LR ZEERUKAEE, R
BB, KRBT, W48, HEVTCHMEE: 2R Z85-0~20%)20 L5 (SR)-5-[(IR, 3a8, 3bS, 7S, 9aR,
9bS, 11aR)-7-¥23E-9a, 11a-—F3E-2, 3, 33, 3b, 4, 6,7, 8, 9, 9a, 9b, 10, 11, 1la-+ VY& 1H-FF K H[1, 2-a]FEF
-1-3E)-N-FREJE-N-H 5 OB 43-2 (100 mg, 30%). 'HNMR (399 MHz, Chloroform-d) & 5.33 (d, J=5.1
Hz, 1H), 3.66 (s, 3H), 3.49 (dq, ] = 10.9, 5.6, 4.9 Hz, 1H), 3.16 (s, 3H), 2.35 (q, ] = 7.6 Hz, 2H), 2.29 — 2.15
(m, 2H), 2.01 — 1.90 (m, 2H), 1.88 — 1.76 (m, 3H), 1.46 (d, J = 8.3 Hz, SH), 1.43 — 1.36 (m, 3H), 1.21 (ddd, J
=26.0,13.5, 5.9 Hz, 2H). 1.15 - 1.01 (m, 5H), 0.98 (s, 4H), 0.96 — 0.85 (m, 5H), 0.65 (s, 3H).

= H(SR)-5-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-F53E-9a, 11a- —F3E-2, 3, 3a,3b, 4, 6,7, 8,9, 9a,
9b, 10, 11, 1la-+PUE-1H-FF R FH[ 1, 2-a]FE-1-FE]-N-F & FE-N-F 3 Ot % 43-2 (200 mg, 0.51 mmol )i&
fRTEHEE (5 mLYH, I Pd/C (20 mg, 10%), Bt Hy, ZkERTE=IE MHHE®R, TLCCAMEE: 2R
=S DM TES . AR CBRATKEAI, BHUHS B, KRBT, R4, HEE
Wk : 2.8 2.16=0~20%) 4125 (5R)-5-[(1R,3a8,3bR, 5a8,7S,9a8,9bS, 11aR)-7-#2 35 -9a, 1 1a- — I+ AR
STH-3R IR 1,2-a]9E-1- 28] N-F A N-F 2 CBUZ  43-3 (100 mg, 0.25 mmol, 50%). 'H NMR (399 MHz,
Chloroform-d) & 3.66 (s, 3H), 3.57 (s, 1H), 3.16 (s, 3H), 2.35 (d, ] = 7.7 Hz, 2H), 1.92 (s, 1H), 1.71 (dt, J =
37.0,17.5 Hz, 5H), 1.49 (d. J = 30.3 Hz, 8H), 1.43 — 1.13 (m, 11H), 1.13 — 1.00 (m, 5H), 1.00 —0.88 (m, 6H),
0.78 (s, 3H), 0.63 (s, 4H).

I (5R)-5-[(1R,3aS,3bR,5a8,7S,9a8,9b8, 11aR)-7- 5% # -9a, 11a- — FF | 7 & 1H-3F R 3 [ 1,2-a]
FE-1-FE]-N-FEIE-N-FE OB 43-3 (100 mg, 0.25 mmol)VAMEZE THF (10 mL)yd, FEIRZE-50°C, N
A\ DIBAL-H (0.5 mL,5.0 eq), F Z SR/ 2 he  TLC (k. 28 Z8=5 DB MN%E4. AN
8 B AIKEETL, AR B KRR T 4, R4, BT (Rl 21 Z1E=0~20%)44L 15 (SR)-
5-[(1R,3a8,3bR,5a8,78,9a8,9bS,11aR)-7-$F-9a, 1 1a- — F =+ AN E-1H-FF R IF[1,2-a] FE-1- L O 434
(60 mg, 0.16 mmol, 64%). "H NMR (399 MHz, Chloroform-d) & 9.74 (s, 1H), 3.57 (s, 1H), 2.37 (d, T = 6.9
Hz, 1H), 1.96 — 1.62 (m, 5H), 1.55 (s, 11H), 1.45 — 1.21 (m, 14H), 1.07 (q, ] = 8.5, 6.5 Hz, 5H), 1.00 — 0.84
(m, TH), 0.78 (s, 3H), 0.63 (s, 3H), 0.60 (s, TH).

SBHL FRIRATER — U 95 (192.8 mg, 0.8 mmol)# - PU KM (S mL)+, T-UK- P i 22 -78°C,
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BEE W ANT &EHE (1.6 M, 1.15 mmol), 4k 4 A -78°C T it ¥ — MK, HHE  (5R)-5-
[(1R,3aS,3bR,5a8,7S,9a8,9bS,11aR)-7-$2 5 -9, 11a- — FI B+ N & -1H-FF R IF[1,2-a) FE-1- 3£ | O 434
(60 mg, 0.16 mmol)iF T PUEEII(10 mL)H, A HZE-78°C, BN LR T HAEEW, HE4ER-78°C
P — M EREAEER. TLC (Al LR OFE=5S:DMI, RNGHE, AWK
AR, ZRCBERE, BHAD B T8, K45, 820 CRil: 28R Z85=0~20%) 4ifk1g 24-
(FRE 2-[(Z AU B R R A W EE)-Sa-HLT-3B-BE 43 (9 mg, 0.016 mmol, 10%)H G E 4. 'H NMR
(399 MHz, Chloroform-d) § 7.57 (dt, J = 6.7, 2.3 Hz, 1H), 7.29 (td, J = 6.8, 6.2, 3.9 Hz, 2H), 7.22 — 7.17 (m,
1H), 5.04 (d, ] = 6.8 Hz, 1H), 1.93 (d, J = 12.5 Hz, 1H), 1.77 (d, ] = 11.6 Hz, 2H), 1.73 — 1.60 (m, 4H), 1.52
(s, 3H), 1.43 (d, J=3.2 Hz, 1H), 1.39(d, ] = 18.7 Hz, 4H), 1.29 (dd, J = 18.1, 6.2 Hz, 4H), 1.24 (d, ] =3.9 Hz,
3H), 1.11 (s, 1H), 1.08 — 1.03 (m, 3H), 1.02 — 0.93 (m, 3H), 0.87 (dd, I = 6.5, 4.0 Hz, 3H), 0.78 (s, 3H), 0.62
(d, J = 1.5 Hz, 3H). ®C NMR (100 MHz, Chloroform-d) § 128.44 , 128.42 ,127.40 , 127.00 , 119.93 , 71.37 ,
68.11,67.92,56.43,56.17,54.29,44.80,42.57 ,39.99,38.54 ,38.42 ,38.17,36.96 ,35.67 ,35.65 ,35.62
35.50,35.46,35.42,32.05,31.49,30.95,29.70,28.70,28.19,24.17,22.36,22.23,21.22,18.50 , 18.47,
12.30, 12.03 . '°F NMR (376 MHz, Chloroform-d) & -56.84 (dd, J = 4.0, 1.8 Hz). LC-MS: [M-OH]*=436.4.

Ll 44 & 45

&%) 44 (R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[2R)-6-( 3-FHEF)-6-ZH . -2-
E1-9a,11a- = FE AN E-1H-F R IHF(1,2-2] FE-6,7- B

WEY) 45 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-H-1-[2R)-6-(3- B F£)-6-FF K O.-2-%]-9a,1 1a-
ZH%E-2,3,32,5,52,6,7,8,9,92,9b,10,11,1 1a-F P S -1 H-F [ [ 1,2-a] 3E-6,7- — BEI ] % .

F
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F—0: BIER HR-3-FI (92 mg, 0.5 mmol, 3.5 eq)EMBET/KINEIER 3 mLy, ARAEHNZE-
78°C, MIAIET 34 (1.8 mL, 0.45 mmol, 3.0 eq), FHERFFEFEBEEE 30 min. K1bE4 (5R)-5-

[(3a8,5aR,5bS,7aR 8R,10a8,10bS,12aR,12bR)-11,11-  — %  -225a7a- P4
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-1 7S &.-3aH-34 [ H [1°,2°:1,2]3E H [7,8-d][1,3] Z & 243K %
g 8- F 1 2 B I F (SR)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- f& -2,2,5a,7a- MU F Ft -

4,5,5a,5b,6,7,7a,8,9,10,10a,12,12a,12b- DY & -3aH-FR R IF[1°,27:7,8] 3 I [1,2-d][1,3] = SRR 048 -8- 5K |
O I KRSV (70 mg, 0.15 mmol, 1.0 eq) FAFAEPUSIERE (2 mLyH IMAZR] Bk i, s
PR R AE-78°C $tHE 30 min. TLC (A ik L8 ZB5=5:1, BREHRRIEHO Mol S gt &, TGkl FETE e

¥ 10mL AKINA KINBI SRR R, 4 L8 L0 (100mLx3) ZEHL, & IFAHAE A BRI S (10
mL) YE%, &3 ANAETIE, IRMEE DT OMIR 44-1 F145-1 $5 (7T0mg), RIEHEEHT T 5.

Wb W RS (5R)-5-[(3a8,5aR,5bS,7aR 8R, 10a8,10bS,12aR, 12bR)-11,11- = % -2,2,5a,7a- P H % -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7N E.-3aH-3F S [1°,27:1,2]4E [ 7,8-d][1,3] ~ & F<3F %
18-8-FE]-1-(3- T A I O-1-BF 44-1 F1 (SR)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11-#-2,2,5a, 7a-
DU H #£-4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ PU & -3aH- 3 R [1°,2°:7,8] FF H[1,2-d][1,3] —F 43 1K
12-8-F]-1-G-FIAEIE) C-1-8F 45-1 H& (70mg, 0.11mmol, 1.0 eq)¥E T IUEMH 3 mL)F, IAFLL
B (1mL,3mol/L), KRN{AZRIAERMHE he WITLCR CHME: 28 ZFR=5:1, HHERER) Kl

M, JFRNERESE R, bR, K (10mL) IABIRNAART, KEH AR ZBE(3%10mL)
. AHEAEH HAMWAEEHK3<10mL)Bk. 488 ORZEHA TR T4, i Ismkgis 2
F o A AL BT Cuhl: 2R Bs=65 « 35 dlifk, BEIE G, REEEFERS SFC
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I (LER: Waters Acquity UPCC; it i4:: Daicel CHIRALPAK IC 3,3.0*%150mm, 3um; ¥RzIAH: A/B
CO2/MeOH(0.1%DEA)=60/40 ; % 3% : 1.5 Z Jt /2 8. H & . 37 ) & 3
(IR,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — %~ 1-[(2R)-6-(3- T I K )-6-F2 H: ©.-2-H:1-9a, 1 1a- — FH R+
NE-TH- [ 1,2-2]3E-6,7- K 44(42.38mg, 215 96.53 %, Y1F62.92%; {RER [tz =1.302 min)
FI(1R,3aR,5aR,6R,7S,9aR,9bR, 11aR)-4- & -1-[(2R)-6-(3- % FK HE )-6- 2 i T -2- 7 ]-9a,11a- — HH H: -
2,3,32,5,52,6,7,8,9,92,9b,10,11,1 La-T PO & - 1H-3A ] FF [ 1,2-a]9E-6,7-—BF 45 (3.47 mg, #iE91.52 %, &
S5 %; LREI [Alte = 1.730 min).
1k &% 44: 'H NMR (400 MHz, CDCl3) § 7.23 (dd, ] = 13.8, 7.9 Hz, 1H), 7.02 (dd, J = 12.2, 9.2 Hz, 2H),
6.89 (t, T = 8.4 Hz, 1H), 4.60 (dd, T = 12.9, 5.9 Hz, 1H), 3.67 (s, 1H), 3.53 (dt, J = 11.3, 4.1 Hz, 1H), 2.22 —
2.02 (m, 1H), 1.90 (d, J = 12.8 Hz, 1H), 1.80 — 1.55 (m, 13H), 1.43 — 1.14 (m, 10H), 1.04 (dd, T = 14.1, 5.4
Hz, 2H), 0.99 (s, 3H), 0.93 — 0.86 (m, 2H), 0.84 — 0.80 (m, 3H), 0.58 (d, ] = 1.7 Hz, 3H). °F NMR (377 MHz,
CDCls) 3 -88.64, -89.26, -110.63, -111.26, -113.02.
tk&%1 45: '"HNMR (400 MHz, CDCl3) § 7.27 — 7.20 (m, 1H), 7.02 (dd, T =12.1, 9.3 Hz, 2H), 6.89 (t, J =
8.4 Hz, 1H), 4.61 (dd, ] = 12.9, 5.9 Hz, 1H), 3.78 (s, 1H), 3.52 (dt, ] = 11.7, 4.0 Hz, 1H), 2.58 (dd, J = 16.6,
8.1 Hz, 1H), 1.95 (d, J = 12.5 Hz, 1H), 1.67 (dddd, J = 32.2, 23.7, 10.5, 6.3 Hz, 17H), 1.42 — 1.16 (m, 13H),
1.05 - 0.99 (m, 4H), 0.97 (s, 3H), 0.83 (dt, J = 6.7, 3.4 Hz, 3H), 0.57 (dd, ] = 14.6, 4.4 Hz, 3H). "’F NMR (377
MHz, CDCI3) § -109.76, -113.02. LC-MS:  [M+H-H,O]" = 485.65.

L] 46 & 48

{h&¥) 46  (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —H-1-[2R)-6-( 2-FEHE-3-FHH)-6-1&
H: O-2-E]-9a,11a- — B BT ANE-1H-3 R IF(1,2-a] 3E-6,7- —FF

&Y 48 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-F-1-[2R)-6-(3-F-2- H A E F H)-6- B H B -2-
%]-9a,11a-— F%£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,1 1 a-+ FU S -1H-FF X FE[1,2-a] FE-6,7- —BE (K11 75 .
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step 1

b 1GERL 1-R-3-F-2-F IR (107 mg, 0.5 mmol, 3.5 eq) i fEAE T /KU SRR (3 mL)F, K%
AHZE-78C, IMAFTHEMA (1.8 mL, 0.45 mmol, 3.0 eq), FHRFFRJEHFEE 30 min. ¥LE1 (5R)-
5-[(3a$,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11-  — 4  -225a7a- P§ FH FE -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 17N &.-3aH- 3R R F[1°,2:1,2] FE FF[7,8-d][1,3] — S Z /%
18 8- 2 1 T B I M (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- & -2,2,5a,7a- PU H 2 -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ U5 -3aH-3F R FF[1°,2°:7,8]FE FF[1,2-d][1,3] — 8+ R SR J8-8- 5]
O 11 FIRAY (70 mg, 0.15 mmol, 1.0 eq) RAEFEIIEFEI (2 mLyFIMANB] IR SR, M
R S AE-78°C i HE 30 min. Wi TLCHR CAIMEK: 288 Z85=5:1) Wil SiskRs, JEANHEFE ., 4 10
mL KA KNI BAR RS, fH L8R L8 (100mLx3) FEHL, &5 IFA VU RS AL (10 mL)
Ve, AIFENATER, R4S EIE R 46-1 71 48-1 5 (70 mg), SRARHEEHT T—

B4 ¥ RN (SR)-5-[(3aS,5aR,5bS,7aR,8R, 1028, 10bS, 12aR, 12bR)-11,11- — 4K -2,2,5a,7a- U i % -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 1 7N & -3aH-3F [ IF[1°,27:1,2] 3 I [7,8-d][1,3] — S 43R 1%
18-8-31-1-G-F-2- P RILFRH) - 1-BF 46-1 F1 (5R)-5-[(3aS,5aR,5bR,7aR S8R, 10aR,12aR,12bR)-11--
2,2,5a,7a- Y Ffl :-4.5,52,5b.6,7,72,8,9,10,10a,12,12a,12b-F MU &-3aH-FF (X IF[1°,27:7,8] FE I [1,2-d][ 1.3] —
AR -8-FE]-1-3- 4 -2- AR I - 1-8 48-1 F (70 mg, 0.11mmol, 1.0 eq)¥aT Y% kN
@G mL)yH, MAFEHERR (1 mL, 3mol/L), KRNARRESERMILh. TLC CAlEE: L8 Z8E=5:1) Il
SR, RN, IR KK (lomL) IIAZRBAR AT, KEA LR ZE(3x10mL)
FEL, BB OEE I BRI MA R /K ( 3210 mL)BER . LB OERE AT KERN T8, Lk
FEEF A HSEEAREN Chlil: 2R OlE=65 + 35 glitk, BEAGREM, REETTFHIT
ZFSFCAr B ({X2%: Waters Acquity UPCC; i 4F: Daicel CHIRALPAK IC_3, 3.0*¥150 mm, 3 um; ¥
. AB: CO/MeOH(0.1%DEA)=60/40 ; ik : 1.5 =f /458 HiE: 37/8) /3
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(1R,3aS.3bS,5aR,6R,7S,9aR ,9bS, 11aR)-4,4- — fi-1-[(2R)-6-(3- fi-2- H A L H 3 )-6- 52 L ©-2- 3K 1-9a, 1 1a-
TR NG TH-IR I 1,2-2]3E-6,7- T FF 46 (38.58 mg, 40FE100%, UNEES53%, {REERSAlR= 1.341
min)fl (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — - 1-[(2R)-6-( 2-F & H-3- A F)-6- 52 H O-2- 3]
9a,11a-— HE+ A -1H-3F R FF[1,2-a]3E-6,7- "B 48(3.464mg, /29532 %, UNHS %, B i)te=
1.879 min).

k&% 46: 'H NMR (400 MHz, CDCLs) § 7.04 (dd, J = 6.5, 3.2 Hz, 1H), 6.98 — 6.89 (m, 2H), 4.88 — 4.80
(m, 1H), 3.98 — 3.85 (m, 3H), 3.78 (s, 1H), 3.52 (s, 1H), 2.57 (d, J = 16.5 Hz, 1H), 1.95 (d, ] = 15.1 Hz, 1H),
1.83 — 1.64 (m, 10H), 1.32 (ddd, ] = 59.4, 28.0, 19.9 Hz, 12H), 1.10 — 1.00 (m, 4H), 0.98 (s, 3H), 0.85 (dd, J
=6.5,3.3 Hz. 3H). 0.82 (d, ] = 8.3 Hz, 2H), 0.56 (t, ] = 4.6 Hz, 3H) . '°F NMR (376 MHz, Chloroform-d) & -
88.63, -89.26, -110.63, -111.26, -130.48, -130.51.

1k &% 48: 'H NMR (400 MHz, CDCl3) 8 7.07 — 6.99 (m, 1H), 6.97 — 6.88 (m, 2H), 4.84 (dt, J = 13.2, 5.9
Hz, 1H), 3.90 (d. T = 1.6 Hz, 3H), 3.67 (s, 1H), 3.53 (dt, T = 11.3, 4.0 Hz, 1H), 2.23 — 2.04 (m, 1H), 1.90 (d, J
= 12.8 Hz, 1H), 1.68 (dddd, J = 19.3, 16.3, 8.7, 3.9 Hz, 12H), 1.40 — 1.18 (m, 9H), 1.07 — 1.00 (m, 2H), 0.99
(s, 3H), 0.97 — 0.86 (m, 2H), 0.83 (dd, ] = 6.5, 3.8 Hz, 3H), 0.59 (d, J = 2.4 Hz, 3H). "F NMR (376 MHz,
Chloroform-d) 8 -109.78, 130.48. LC-MS : [M+H-H,0] " = 515.70.

SR 47
&%) 47 (35,4R,5R,88,98,10R,13R,148,17R,20R)-N-Q2- R £)-3,4- ~ 5% £ -N- B £-50- 0 55-24-Fk
F il %
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F— FELZES-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aS)-1-[(1S)-1-FRELEE 2. 3£]-9a, 11a-—H %2, 3, 3a, 3b,
4,6,7,8,9,9a, 9b, 10, 11, 1la-+VOE-1H-FF LI, 2-1]F9E-7-F8E 1-3 (2 g, 5.368 mmol)¥A T U5 IR
(30 mL)H, =il T FAUH RS T A AR = 2R BE B (5.38 g, 16.105 mmol), [ifi j5 7+ 22 90°C n#di b,
TLCCHHEE: R ZHe=10: DI RN 45 R 5 - ¥ Z =i, IAKF ZBR ZBE 50, A LM BT 5,
WHi G ZATENT CRimEE: 2B Z.05=20:1~5:1) 4ifb 5 Z.8-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R,
3E)-5- 4 E-5- WP [ -3-0-2-35]-9a, 11a-—EIFE-2, 3, 3a, 3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+ U5 -
TH-FR I, 2-1]3E-7-F:08 47-1 (1.4 g, 54.76%) A F[FE . 'H NMR (399 MHz, Chloroform-d) § 6.82 (dd,
J=15.6,9.0 Hz, 1H), 5.72 (d, ] = 15.6 Hz, 1H), 5.35 (d, = 5.1 Hz, 1H), 4.64 — 4.52 (m, 1H), 3.70 (s, 3H),
2.30 (d, J = 7.8 Hz, 2H), 2.25 (d, J = 6.8 Hz, 1H),2.01 (s, 3H), 1.97 (d, J = 9.8 Hz, 2H), 1.86 — 1.81 (m. 2H),
1.72 — 1.64 (m, 1H), 1.53 — 1.40 (m, 5H), 1.22 (dd, J = 8.4, 3.8 Hz, 3H), 1.18 — 1.09 (m, 2H), 1.07 (d, ] = 6.7
Hz, 3H), 1.00 (s, 3H), 0.98 — 0.90 (m, 2H), 0.88 — 0.78 (m, 1H), 0.69 (s, 3H).

B MELZES-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R, 3E)-5-F 4 FE-5-4 W 3 1R -3- 45 -2- 3 ]-9a,
1la-—HHE-2, 3,32, 3b, 4, 6,7, 8, 9, 93, 9b, 10, 11, 1la- IS~ 1H-FA LI 1, 2-i]4E-7-5:0G 47-1 (1.4 g,
3.266 mmol)i#T THF (5 mL)FI MeOH 3 mL)FEAWF, KIIMAFE (0.42 g, 3.266 mmol)
HTHE AN (0.19 g 4.900 mmol)5, =B, TLCCAMME: ZERZEE-10:D)IEM. RNEEH)E,
MANKH IR TR, AU S, TH, REEEEZEN CARlk: 28 28E=30:1~10:1) 4ifk
18 ZR-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-5- FF 8 F-5- I L [1-2-3 -9, 11a- —HIFE-2, 3, 3a, 3b,
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4,6,7,8,9,9a,9b, 10, 11, 11a-+ P4 S -1H-FF I 1, 2-1]3E-7-FL G 47-2 (1.1 g, 66.47%) A 1 [E 44 . 'HNMR
(399 MHz, Chloroform-d) & 5.35 (d, J = 5.2 Hz, 1H), 4.58 (d, ] = 9.8 Hz, 1H), 3.64 (s, 3H), 2.30 (d, ] = 7.6
Hz, 2H), 2.21 (td, J=9.8, 5.0 Hz, 1H), 2.01 (s, 3H), 1.99 — 1.92 (m, 2H), 1.87 — 1.75 (m, 4H), 1.63— 1.55 (m,
2H), 1.49 — 1.37 (m, 5H), 1.27 (d, J=10.5 Hz, 3H), 1.18 - 1.02 (m, 5H), 0.99 (s, 3H), 0.90 (d, ] = 6.4 Hz, 3H),
0.66 (s, 3H).

=3 HELZER-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-5- 48 H-5- 58 P 3 2 -2-3£1-9a, 11a-— FF2E
-2,3,3a,3b,4,6,7,8,9,9a,9b, 10, 11, 1a-+PUS-1H-FFRIF(1, 2-i)3E-7-3E 08 47-2 (1.1 g, 2.554 mmol)
WTEM (10 mL)F, RIERMA —EAT (1.42 g, 12.772 mmol)A NMM (1.55 g, 15.326 mmol), )5
FEE 75°C, #iik. TLC CHhifk: ABRAER=S:1) W, RNSGWHE, gk AwmEd, @
WA G R R0, AV R, T, IREGEEREN Chhit: ZRZEE=30:1~2:1) 4ifk
B ZFE-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6-F25-1-[(2R)-5-H &L -5-50 0 2 ) -2-#:]-9a, 11a-—H
4£-2,3,3a,3b,4,6,7,8,9,9, 9, 10, 11, 1a-F WS- 1H-3FFH (1, 2-i]FE-7-H: g 47-3 (630 mg, 1.270
mmol, 49.70%) A& E . "HNMR (400 MHz, Chloroform-d) 8 5.73 — 5.63 (m, 1H), 4.70 (dt, 1 = 12.2, 3.9
Hz, 1H), 4.23 (d, ] = 3.2 Hz, 1H), 3.67 (d, ] = 22.0 Hz, 3H), 2.40 — 2.14 (m, 2H), 2.09 (s, 4H), 2.05 — 1.97 (m,
2H), 1.85 (d, 1=11.8 Hz, 3H), 1.65 (d, J=10.5 Hz, 1H), 1.54 — 1.52 (m, 1H), 1.47 — 1.37 (m, 3H), 1.34 — 1.21
(m, 4H), 1.20 (d, J = 2.5 Hz, 3H), 1.13 (d, J = 15.9 Hz, 2H), 1.09 — 1.04 (m, 2H), 0.99 (t, ] = 7.2 Hz, 1H), 0.90
(d, =6.3 Hz, 3H), 0.67 (d, T = 15.0 Hz, 3H).

VU FRELZER-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6-F2F-1-[(2R)-5- F . F=-5- 5 W H %-2-F£]-9a,
lla-—H#-2,3,32,3b,4,6,7,8,9,9a,9b, 10, 11, [ la-TVUS-1H-3A K H [ 1, 2-1]FE-7-2E 1k 47-3 (30 mg,
0.067 mmol)AETEE 3mL)F, MATEALE (15.25mg, 0.067mmol)jE, ESEH, BEETE 40°C
Pidk. TLC Cht: ZBRZEE=3:1) Will, RNSEHG, WIERRR MM, BHJE IR 5 K80 B
1%, AR RSN 218 B30, A AU 8, T1&, IRGE IS & 20 CRE: 288 2 85=20:1~2:1)
4t 75 2 F8-(IR, 3a8, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-F2F:-1-[(2R)-5- F 5 £ -5- 5 W 3 R -2-F£]-9a,
a- RN E-TH-IRRIF[1, 2-13E-7-2EBE 47-4 (8 mg, 0.016 mmol, 23.89%) B [El{A . 'H NMR
(399 MHz, Chloroform-d) 8 4.70 (dd, J = 11.8, 4.1 Hz, 1H), 3.81 (s, 1H), 3.65 (s, 3H), 2.40 — 2.17 (m, 2H),
2.07 (s, 3H), 1.97 — 1.78 (m, 4H), 1.77 — 1.71 (m, 3H), 1.65 (s, 2H), 1.32 (dd, ] = 24.6, 13.3 Hz, 7H), 1.08 (q.
J1=9.9, 8.1 Hz, 4H), 1.03 (s, 3H), 0.97 (d, ] = 18.7 Hz, 1H), 0.89 (d, ] = 6.4 Hz, 3H), 0.80 (d, ] = 6.5 Hz, 1H),
0.63 (s, 3H), 0.58 (d, I = 10.0 Hz, 1H).

BT FELZER-(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-F2%E-1-[(2R)-5- B 48 B -5- 48 I He 1% -2-
25]-9a, 11a-— FEANE-H-FA R FF[ L, 2-]FE-7-2E 08 47-4 (100 mg, 0.223 mmol)iA T VY WM (3 mL)
FHE Q mDFEAREFF, SR TFTIMAZEME 0.669 mL, 0.669 mmol), 54 &7 EHE FHE
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e, TLC CHlEE: ZRRORE=1:1) W, RMNEWS, A IN $hRRACH: pH=3-4,58 /5 I A /K
RZFEZEI, AHMED T, T8, REGEEEEN CRmEE: L8R OHE=5:1~0:1) 4i{L1E 3p-F25-4p-
ZH-So-PHEE-24-B8 47-5 (70 mg, 72.00%) 4 [E . 1HNMR (400 MHz, Methanol-d4) & 3.62 (d, T=3.3
Hz, 1H), 3.50 — 3.41 (m, 1H), 2.28 (dd, J = 9.8, 5.3 Hz, 1H), 2.22 — 2.12 (m, 1H), 1.97 (d, J = 12.6 Hz, 1H),
1.81 (dd, J = 14.5, 5.3 Hz, 2H), 1.77 — 1.63 (m, 4H), 1.55 (t, ] = 12.5 Hz, 2H), 1.40 (d, J = 10.3 Hz, 3H), 1.32
(d, T =3.8 Hz, 3H), 1.16 — 1.03 (m, 4H), 1.01 (s, 4H), 0.97 (d, I = 3.8 Hz, 1H), 0.92 (d, ] = 6.6 Hz, 3H), 0.89
—0.82 (m, 1H), 0.67 (s, 3H), 0.62 (d, ] = 12.6 Hz, 1H).

BB R 3P-FLIE-Ap-FL I -50-HbE-24-BR 47-5 (72 mg, 0.183 mmol)i&F T — & H ke (5 mL)H, FIA
=2 (0.076 mL, 0.550 mmol)F DMAP (2.24 mg, 0.018 mmol)ja, FERHMEET, MAZKE (0.034
mL, 0.367 mmol), PFE/G4kEHFE, TLCCRMBE: ZBRAER=1. DN . RNZEHR)G, AR ZER 285
FEL, HHESE, T, IRGEEAEEN CRillk: 28 285=20:1~3:1) Zifhi5 4p- 2B A E-3p-2
WA E-So-IEET-24-B8  47-6 (81 mg, 83.39%) A (4fEl {4 . "M NMR (399 MHz, Chloroform-d) & 5.18 (s, 1H),
4.77 (d, ] = 12.1 Hz, 1H), 2.44 —2.35 (m, 1H), 2.25 (q, J = 9.7, 8.5 Hz, 2H), 2.07 (s, 3H), 1.96 (s, 3H), 1.92 —
1.70 (m, 5H), 1.69 — 1.37 (m. 7H), 1.35 — 1.25 (m, 7H), 1.09 (q, T = 18.1, 14.6 Hz, 4H), 0.99 (s, 3H), 0.91 (d,
J=6.4 Hz, 3H), 0.63 (s, 3H).

E-E% R 4p- 2B 8 5E-3p- LB IE-Sa-BHE-24-7% 47-6 (50 mg, 0.105 mmol)E T — & e (5 mL)
B, ZiR NN SOCL (0.015 mL, 0.210 mmol), FEfSTE 40°C iHE 2 /N, TLC CHililik: ZBR 41
=3: DM, R TESG, IR R RS U SRR, B I IMAZ R E ZRNE (0.017
mL, 0.105 mmol), & INQ-FAT) (I (13.14mg, 0.105 mmol). FINTEE . W#ETHEE 40°C,
HEE R . TLC (Rl MR OFe=3: DI, RNZEWRE, AHRER, MAKMZR OB, f
MUHZY B, TR, IRGEEE BN CAlik: 2R Z1E=30:1~2:1) 273 ZMR-(1R, 3aS, 3bS, 5aR, 6R,
78, 9aR, 9bS, 11aR)-6- Z 4 FE-1-[(2R)-5-[ (2- A TE ) (FF B )2 -5 L HE [-2-5E5]-9a, 1la- —HIFEAON
S-TH-3F I [1,2-1]3E-7-2E 0 47-7 (20 mg, 29.39%) [ [ 14

BN\ HREZE-(IR, 3aS. 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6- 2. BE 4 - 1-[(2R)-5-[(2- 9 ) (P )&
H-5-FH WA N-2-2]-9a, 11a- = FEASE-TH-I K [1,2-1]9F-7-25F8 47-7(60 mg, 0.103 mmo)¥ET
PUEEm 2 mLAHEE (1 mL)FRAEFE, WATKERE (2841 mg, 0.206 mmol)/5 R BiH:

TLCCAMBE: 288 ZFe=3: DI, RRMNEEHE, MAKMZTECEEER, BV E, T, KkGE
ZFEEW (M. ZER Z88=20:1~1:1) 4i{k#5(3S,4R,5R,8S,9S,10R,13R,148,17R,20R)-N-(2-fl # % )-
3,4- T FFEN-FFI-50-BE-24-B1% 47 (40 mg, 0.076 mmol, 74.10%)EH & k. '"H NMR (399 MHz,
Chloroform-d) 8 7.33 (d, 7= 6.8 Hz, I1H), 7.18 (q, 1=9.8, 9.4 Hz, 3H), 3.71 (s, 1H), 3.53 (d, T = 10.6 Hz, 1H),
3.20 (s, 3H), 2.07 (s, 1H), 1.94 (s, 1H), 1.85 (d, ] = 12.6 Hz, 1H), 1.71 — 1.58 (m, 6H), 1.50 (d, J = 9.4 Hz,
1H), 1.35 (d, J = 13.9 Hz, 3H), 1.28 (s, 1H), 1.21 (s, 3H), 1.06 — 0.99 (m, 3H), 0.98 (s, 3H), 0.97 — 0.82 (m,
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5H), 0.67 (d, ] = 5.6 Hz, 3H), 0.57 (s, 3H), 0.52 (5, 1H). "YF NMR (376 MHz, Chloroform-d) §-121.32. LCMS:
[M+H]*= 500.45.

W] 49 & 105

L&Y 49 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — #-1-[(2R)-6-2-F-6- P A H F H)-6-52
HT-2-3]-9a,11a- = F B ANE-1H-FRIF(1,2-2]3F-6,7- 8 Al

&4 105 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-5-1-[ 2R)-6-(2-f-6- F E I H)-6- 22 H T -2-
%]-9a,11a-— F%£-2,3,32,5,52,6,7,8,9,92,9b,10,11,11a-+ PUS-1H-FF [X F[1,2-a] FE-6,7- —BF (I 4%

| Il 49-1 105-1

B BIEE 2-R-1-T-3-F AR (107 mg, 0.5 mmol, 3.5 eq) B A TL /K PUSRIE (3 mLYH, ER
AEZE-78°C, MANIETH4 (1.8 mL, 045 mmol, 3.0 eq), JEIREFIEEHHE 30 min. J4(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11-  —  #  -22,5a7a- Y -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 17 &-3aH-FF [ H-[1°,27:1,2] 3E F[7,8-d][1,3] Z A &
g 8- 3 ] 2 B I A (5SR)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- 9 -2,2,5a,7a- M| H It -
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4,5,52,5b,6,7,72,8,9,10,10a,12,12a,12b-+ DU & -3aH-FF [ 1°,27:7,8] 3 £ [1,2-d][1,3] = R 43R 048 -8- 3]
OfE I FEEY (70 mg, 0.15 mmol, 1.0 eq) METEVISERRTE (2 mL)F AR ERRMRF, N
R RAE-78°C $i#: 30 min. TLC CHIMEK: 28 ZHE=5:1) Wil S BigtfE, JERHFETCE. # 10mL 7K
N AR R R, [ 28R 288 (100mLx3) 2H, & 3G HUAE MRS (lomL) Rk,

HIFANM TR, BRI AHR 49-1 F1105-1 HLF (70 mg), REHEEHTT—5.

B ¥ RN (5R)-5-[(3aS,5aR,5bS,7aR,8R, 1028, 10bS,12aR, 12bR)-11,11- — 45 -2,2,5a, 7a- JU k-
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7N &l-3aH-FR K I [1°,27:1,2]FE 9 [7,8-d][1,3] — A A< Ff [k
18-8-FE]- 1-(6- TR -2- AR L H L) - 1-]F 49-1 1 (5R)-5-[(3aS,5aR,5bR,7aR,8R, 10aR, 12aR, 12bR)-11- K-
2,2,5a,7a- 1 i 3%-4,5,52,5b.6,7,7a,8,9,10,10a,12,12a,12b-+ U &-3aH-34 1257 [1°,2:7,8] 3 F[1,2-d][1.3] =
ﬁ%%%m%-s-%]-l-(z-ﬁ-@Eﬁsﬁ%ﬁ%)a-l-ﬁ? 105-1 B &% (70 mg, 0.11mmol, 1.0 eq)¥&T ISk
B 3 mL)H, SAREE (1 mL, 3mol/L), RMAARIEFRMSEL he BELTLCHR CHiME: 48 2B
=5:1) ISR N R, REHEFETEE, FibRN . ¥R (10mL) IMABIRNERF, KZH LR
(3x10 mL)ZER. AIFEAZIFH AWM &K 3x10 mL¥&k. ZBRZEBERLKBEBRNTE, Tk
ARG R E S SRR CRlE: BB BE=65 - 35 gifk, BRAaEFE, REEEF
PEYR3SFC/ B (3% : Waters Acquity UPCC; il 4} : Daicel CHIRALPAKIC 3, 3.0%150mm, 3um; i
M AB: CO2MeOH(0.1%DEA)=60/40, & : 1.5 = F /08 ; HiE: 378> & 2
(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS, 1 1aR)-4,4- — fi-1-[(2R)-6-(2- f-6- F R A 3 )-6-$2 5 ©.-2-3E1-9a, 1 1 a-
TR NS TH- R [1,2-2)3E-6,7- "5 49 (44.57 mg, ZiFE100%, YL 68.30 %, fFEHI Atk =1.876
min) 1 (IR,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-5f-1-[(2R)-6-(2-F-6- F H IR I)-6-F2 H B0 -2-7£]-9a, 1 1 a-
T F%-2,3,3a,5,52,6,7.8,9,9a,9b,10,11, 1 1a-+ VU5 - IH-3F % F [ 1,2-2]3E-6,7- % (428 mg, #i[F93.67%.,
W#6.42 %, CREEI [A]te = 2.785 min) -

£, &4749: 'H NMR (400 MHz, CDCl3) § 7.18 (td, ] = 8.3, 6.6 Hz, 1H), 6.74 — 6.67 (m, 2H), 5.01 (t, ] = 6.1
Hz, 1H), 3.89 (s, 3H), 3.75 (s, 1H), 3.64 — 3.57 (m, 1H), 2.31 —2.09 (m, 2H), 2.02 — 1.91 (m, 2H), 1.90 — 1.64
(m, 10H), 1.51 —1.22 (m, 10H), 1.15 — 1.08 (m, 2H), 1.06 (s, 3H), 1.03 — 0.94 (m, 2H), 0.90 (dd, T= 6.4, 4.5
Hz, 3H), 0.66 (d, ] = 4.6 Hz, 3H). '°F NMR (377 MHz, CDCl;) & -88.62, -89.25, -110.62, -111.24, -117.19, -
117.26.

547105 "H NMR (100 MHz, CDCI3) § 7.17 (dd, J = 14.9, 8.3 Hz, 1H), 6.69 (dt, J = 8.6, 4.5 Hz, 2H),
5.01 (s, 1H), 3.88 (s, 3H), 3.85 (s, 1H), 3.63-3.56 (m, 1H), 2.66 (dd, J = 16.9, 8.6 Hz, 1H), 2.19 (s, 1H), 2.02
(t,J=6.0 Hz, 1H), 1.97- 1.78 (m, 7H), 1.48 — 1.24 (m, 8H), 1.15-1.07 (m, 3H), 1.04 (s, 3H), 0.93 — 0.88 (m,
3H), 0.62 (d, J = 5.0 Hz, 3H). '°F NMR (376 MHz, CDCI3) & -109.83, -117.20, -117.28.

SEjEfs 50 & S1
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&4 50 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- ~%-1-[ 2R)-6-( 4- P FZER)-6- 25 -
2-F]-9a,11a- = FEA AN E-1H-3F R [1,2-2] FE-6,7- B I

&M 51 (1R,3aR,5aR,6R.7S,9aR,9bR,11aR)-4- 5 -1-[(2R)-6- 3 3 -6-(4- FH g K ) O -2- -
9a,11a-—H3£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ PUS-1H-FF R I [1,2-a] FE-6,7- ~EBEAIH] 4

B WJERL 495 1- PR (98 mg, 0.5 mmol, 3.5 eq) VA TSR USRI (3 mL)d, 1R A4
F-78°C, MIANIET 4 (1.8 mL, 0.45 mmol, 3.0 eq), FFIRFFREHFE 30 min. HLEW (5R)-5-
[(3aS,5aR,5bS,7aR.8R,10aS,10bS,12aR, 12bR)-11,11- = #  -2,2,5a7a- PU H
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 7N &\-3aH-3 [X H-[1°,2°:1,2] 3£ 3£ [7,8-d][ 1, 3] — R R IL,
e 8- 3 1 2 B I A (5SR)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- & -2,2,5a,7a- U HF It -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ U -3aH-3F R FF[1°,2°: 7,815 FF[1,2-d][1,3] — S8 Z+ R SR J8-8- 5]
O T FVEAY (70 mg, 0.15 mmol, 1.0 eq) FEFEIIEMEMR (2 mL)y MBI R KB, KM
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1 B AE-78°C $itHE 30 min. TLC CATMEL: 288 ZH5=5:1, BRHEMERD Wil s, FRIEREREE.
B 10mL AKIIA AKINFI NIRRT, (#H 28R 2ZE (100mLx3) 20, &3FA VA R Eiban (10
mL) ¥E%%, S A NUAHTE, 4B 3| Ttttk 50-1 A1 51-1 ¥4 (70mg), ARG HEHEHT T 4.

%35 B RN (5R)-5-[(3aS,5aR,5bS,7aR,,8R, 10aS,10bS,12aR, 12bR)-11,11- — 4-2,2,5a,7a- JY F} 3 -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-1 7N & -3aH-34 [ H[1°,2°:1,2]3E [ 7,8-d][1,3] — & 243K %
12 -8-FL]-1-(4- H AL FE )T -1-BF 50-1 F1 (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- i -
2,2,5a,7a- VY H 3-4,5,5a,5b,6,7,7a.8,9,10,10a,12,12a,12b-+ PU S -3aH-FK R IF[1°,2°:7,813E 35 [1,2-d][1,3]1 =
SR B -85 ]-1-(4- A R O- 18 51-1 #Hd (70 mg, 0.11mmol, 1.0 eq)¥s T PUEWLR (3 mL)
B, IIAAERR (1mL, 3mol/L), RNAEREZEEMA1h. TLC (filbk: L8 AE=5:1) MM
B, BERNEAE TR, FIERMN. HK (Q0mL) IABRMNAR RS, KEH R ZER( 3x10 mL)AEEL.
HIFEAZE I H AR #7K (3% 10 mL)Be¥k . 4R O6ZEFTCKBREREN T8, I JERIIRAE 43 200 5
AR AR ENT CHMEE: FRAFE=65 « 35 gifh, B{RlatalEE, REEEFERDSFCHE (
{X2%: Waters Acquity UPCC; i fE: Daicel CHIRALPAK IC 3, 3.0%150mm, 3 um; sitf: A/B:
CO2/MeOH(0.1%DEA)=60/40 ; % # : 15 Z F+- /4 # ; #H & . 37 ) # %
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- ~ i -1-[(2R)-6-F T -6-(4- AR FL I B-2- 5 ]-9a,11a- — FF
FAANE-1H-FF L IF[1,2-a]3E-6,7- —BE 50 (43.21 mg, FEE100%, WTH66.35%, {557 Altr =2.329 min)
FI(1R,3aR,5aR,6R,78,9aR,9bR, [ 1aR)-4- 5 - [ -[(2R)-6- 5 £ -6-(4- FF S FE K ) B -2- 7 1-9a, 1 1a- — FF F-
2,3,33,5,52,6,7,8,9,92,90,10,11, 1 la-+ U S -1H-3 [ F[1,2-a] 9F-6,7-—BF 51(3.77mg, ZE 80.81%, X
R4.85 %, PREAN Atk = 3.557 min).

&% 50: 'HNMR (400 MHz, CDCl3) 8 7.21 (s, 2H), 6.81 (d, T = 8.6 Hz, 2H), 4.54 (dd, T = 12.2, 5.9 Hz,
1H), 3.74 (s, 3H), 3.67 (s, 1H), 3.53 (dd, = 7.1, 4.2 Hz, 1H), 2.22 — 1.99 (m, 2H), 1.89 (d, ] = 12.6 Hz, 1H),
1.81 — 1.58 (m, 10H), 1.43 — 1.12 (m, 11H), 0.99 (s, 3H), 0.95 — 0.85 (m, 2H), 0.81 (t, ] = 6.3 Hz, 3H), 0.58
(d, J=2.5 Hz, 3H). ’F NMR (376 MHz, CDCI3) & -88.64, -89.26, -110.63, -111.26.

k&% 51: . "HNMR (400 MHz, CDCl3) 8 7.28 (d, J = 3.3 Hz, 2H), 6.88 (t, J = 6.0 Hz, 2H), 4.62 (dd, J
=12.8, 6.0 Hz, 1H), 3.86 (d, /= 9.2 Hz, 1H), 3.81 (s, 3H), 3.63 — 3.55 (m, 1H), 2.66 (t, ] = 12.4 Hz, 1H), 1.86
(ddt, J =463, 23.4, 12.1 Hz, 12H), 1.64 — 1.56 (m, 5H), 1.48 — 1.36 (m, 6H), 1.14 — 1.05 (m, 4H), 1.04 (s,
3H), 0.91 — 0.87 (m, 3H), 0.62 (d, /= 2.7 Hz, 3H). '°F NMR (376 MHz, CDCI3) § -109.79. LC-MS:[M+H-
H,01" = 497.60

SEH] 54

1L &% 54 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — %-1-[(2R)-6-72 H-6-(ML IE-3-F) B -2-
#]-9a,11a- Z FEA+ANE-1H-FF LI (1,2-a] FE-6,7- ZFEH 4
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oL

B R 3-IRIERE (169 mg, 1.07mmol, Seq)ARIETL/KINERRT 3 mL)H, HRRAHE-78°C, MALET
A (034mL, 0.86mmol,  deq) , I IR KR JE A H 30 min o b A W (5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11-  — 4 -2,2,5a7a- DU H  FHE -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 17N &-3aH-3F [ [ 1°,2:1,2] 3E 77 [7,8-d][1,3] R 443 %
18-8-F)CUEE 1(100 mg, 0.214 mmol, 1.0 eq) AAETEINEILMR (2 mL)F AR LR RFRF, KRR
RATE-T8°C HiHE 30 min. TLC Cfaililk: 208 2. B5=5:1) WM HEE, JFENEFEEEE. % 10mL Kb
IR R, EHIMOE (100mLx3) FE, AHEHAEABRMEAS (10 mL) W%, 648
HURR 8, WR4A45 30 5 ([E AR 54-1, V& AFE T K DU ERRIH (3 mL)H, 20530 3M EhER/KVE I 1mD),
TLC CAHE:ZBRZHE=1:D WM 5E4. 4 10 mL KINA KINERN KRS, ffH 282
(100mLx3) B, SIFAVARRMMEL (10 mL) PRk, SIFEHUETER, R4E D A G &
(1R,3aS,3bS,5aR,,6R,7S,9aR 9bS, 11aR)-4,4- — 5 -1-[(2R)-6- 5 e -6-(ME iz -3-55) -2-3£ ] -9a,11a- — FIFE |
ANE-TH-FAFH[1,2-2]3E-6,7- "85 54 (36.95mg, 40JEF 99.63%, U 34%).

k4% 54: "H NMR (400 MHz, CDCl3) 6 8.55 (dd, T = 18.2, 3.1 Hz, 2H), 7.71 (d, ] = 7.9 Hz, 1H), 7.29
(dd, J=17.8,4.9 Hz, 1H), 4.73 (d, ] =6.5 Hz, 1H), 3.74 (s, 1H), 3.60 (d, J = 10.9 Hz, 1H), 2.15 (s, 2H), 1.99 —
1.89 (m, 2H), 1.85 — 1.78 (m, 4H), 1.75 — 1.66 (m, 4H), 1.58(s, 3H), 1.43 — 1.29 (m, 7H), 1.22 (s, 1H), 1.11
(dd, T=13.1, 4.4 Hz, 2H), 1.06 (s, 3H), 1.02 — 0.92 (m, 2H), 0.89 (t, J = 6.0 Hz, 3H),0.65 (d, J = 2.2 Hz, 3H).
1F NMR (376 MHz, CDCI13) § -88.63, -89.26, -110.62, -111.25.

ST 62
&% 62 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[2R)-6-{2-F-4-[ R F B)EH|
FE-6-FEC-2-H]-9a,11a- Z FEFANE-1H-FF L [1,2-a]3E-6,7-ZFF 1% -
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B0 IR 1R 2-F-4-[(= 9 AR (97 mg, 0.37 mmol, 3.5 eq) A il 72 /K PUZEMERE (3 mL)
W, RARAEIZE-78C, MIAIETHEE (1.28 mL, 0.32 mmol, 3.0 eq), F-RFFRFZHFE 30 min. ¥4k
& ¥ (5R)-5-[(3a8,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11,11- = %{ -2,2,5a7a- 4 H FE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 7 &-3aH-FF [ I [1°,2°:1,21FE 9 [7,8-d][1,3] A 2 FF 1%,
18-8-FL1CUEE 1 (50 mg, 0.1 mmol, 1.0 eq) WHANIZEMKRNE 2 mL)P AR BB N T, SRk R
FE-78°C i+ 30 min. MBI TLC R CAMEE: 288 Z06=5:1) Wl RN 56 4. % 10mL KA ZKinE
Rz, (R ER (100mLx3) ZI, SIFAIUHAMRMEA (10 mL) ¥k, &AL
T4, 4575 2TE iR (SR)-5-[(32S,5aR ,5bS, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11-%-2.2,5a,7a- [
F3£-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 73 &(-3aH- 3 [ H[1°,27:1,2] FE [ 7,8-d][ 1,3] — A A¢
ARG -8-FE - 1- {2- F-4-[ (= 3 ) L R R O 187 62-1 (50 mg), EH#EHT b

33k 4 RS (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — 4-2,2,5a, 7a- P F -
4,5,5a,5b,6,7,7a,8.9,10,10a,10b,11,12,12a,12b-T 7N &-3aH-3F K I [1°,2°:1,219E 3 [7,8-d][1,3] — A 2= R 1%,
H-8-F - 1- 2-F4-[(ZH P RE R K -1 62-1 (50 mg, 0.1mmol, 1.0 eq)¥& T PUEEIE (3 mL)
H, IMNFR R (1 mL, 3mol/L), RV ARRAZEAF 1 h. TLC CHlAE: LB LBE=5:1) el K5
4o KK (10 mL) MAZIRBAR R, KEMHZE OB 3x10 mD)AE . &IFEAZIF B AWM e
K( 3x10 mL)BEi . L8R LFe)/E KBBR8, a8 NRAE SRS . SERENT Chilit:
LR LWE=65 = 35) 4ifh, BEIAGEE, 5T 21(1R,3aS,3bS,5aR,6R,7S,9aR ,9bS, 11aR)-4,4-
T HR-1-[(2R)-6- {2-Fi-4-[ (= 3 T IR SRR R - 6-FR R ©-2- 9K 0-9a, L 1a- — F A NS TH-I IO [ 1,2-a]
3E-6,7- "B 62 (19.80 mg, ZH/E95.76%, WH50.53%).
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tk454762: 'H NMR (400 MHz, CDCls) § 7.23 (dd, T = 13.8, 7.9 Hz, 1H), 7.02 (dd, T = 12.2, 9.2 Hz, 2H),
6.89 (1, ] = 8.4 Hz, 1H), 4.60 (dd, ] = 12.9, 5.9 Hz, 1H), 3.67 (s, 1H), 3.53 (dt, J = 11.3, 4.1 Hz, 1H), 2.22 —
2.02 (m, 1H), 1.90 (d, J = 12.8 Hz, 1H), 1.80 — 1.55 (m, 13H), 1.43 — 1.14 (m, 10H), 1.04 (dd, T = 14.1, 5.4
Hz, 2H). 0.99 (s, 3H), 0.93 — 0.86 (m, 2H), 0.84 — 0.80 (m, 3H), 0.58 (d, J = 1.7 Hz, 3H). "’F NMR (376 MHz,
cdcl3) § -58.06, -58.07, -58.09, -88.65, -89.28, -110.65, -111.27, -115.89, -115.92.

L] 63 & 64

&%) 63 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[2R)-6-( 2-F-3- FEHEHH)-6-F2
H-2-21-9a,11a- Z F BT ANE-1H-A I (1,2-a] 3E-6,7- —FF

th&¥) 64 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4--1-[(2R)-6-2-F-3- A H)-6- B H B-2-
%]-9a,11a-— F%£-2,3,3a,5,52,6,7,8,9,92,9b,10,11,1 1 a-+ PUS-1H-3F X F£[1,2-a] FE-6,7- BE (1) 45 .
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B0 BIERL 1-8R-2-5-3- AU 55 (77 mg, 0.37 mmol, 3.5 eq)¥MBAE T K IUENENE (3 mL)F, A&
AHIZE-78°C, MIANIET H4 (1.28mL,0.32mmol, 3.0eq), FHARFFIREHEE 30 min. LAY (5R)-
5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = &  -22,5a7a- Y H H .
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-F 7N &.-3aH-3 % [ 1°,2°:1,2] FE F[7,8-d][1.3] & 43 1%
g 8- 12 B I A (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- 4 -2,2,5a,7a- WU FF J& -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b- DU 4K -3aH-3A L FF[1°,2°: 7,81 FF FF [ 1,2-d][ 1,3] — S Z: A 2 J8-8- 5]
O I EEY (50mg, 0.1 mmol, 1.0eq) WATEIIEMRR (2 mL)F AR BB i, R A
ZTE-78°C HiEHE 30 min. TLC ChilEE: ZBRZ06=5:1) MMM 5E4. & 10 mL KN AKIRE R N
&, fHZR B (100mLx3) R, SIFANAHRBEAEAS (10 mL) ¥k, &I+
B, IRAFAFFITC AR 63-1 T 64-1 AT (70 mg), RJFHEEMT 0.
8= B RN (5R)-5-[(3aS,5aR,5bS,7aR 8R,10a8S,10bS,12aR, 12bR)-11,11- — 4.-2,2,5a,7a- PY Ff %k -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-1 7S &.-3aH-3 [ H [1°,2°:1,2]3E H[7,8-d][1,3] & 23K %
12 -8-FE]-1-(2--3- A I O -1-FF  63-1F1 (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR, 12bR)-11- -
2,2,5a,7a-PY i 3-4.5,52,5b,6,7,7a,8,9,10,10a,12,12a,12b-+ PU &-3aH- 38 R FF[1°,2°:7,813F H[1,2-d][1,3] =
SR B-8-FE]-1-(4-F A R O- 117 64-1 H (S0mg, 0.lmmol, 1.0eq) ¥ TPUSERLT (3mL)
L, IAMERRR (1 mL, 3mol/L), RMARRMEFRMFEL he TLC (AiMEE:LHR ABR=5:1) IR N
HEEE, FRIEARSREE, EIERM. HK (10mL) AR RMNAKRF, KEHH 28 2.8 3x10 mL)AHL
o BHCRTREI B AMAE K3 10mL) ¥k, L8R AIREMTKRBI TR, dIRmkgEs
FPRH . MSESHEEN CEE: ZROEE=65 35 4itk, BRIEEEE, REmEdFEHER S
SFCH & ({X2%: Waters Acquity UPCC; i #: Daicel CHIRALPAK IC 3,3.0*150mum, 3um; zht
A/B : CO2MeOH(0.1%DEA)=70/30 ; Vi # : 20 ZF /% HBR: 37F)> A 3
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — f-1-[(2R)-6-(2- R -3- F A H H H)-6-F H ©-2-31-9a,11a-
A NS TH- IR R [1,2-a]3E-6,7- 217 63 (29.11 mg, #11299.70%, WKE77.81%, {RE Ak =
1.966 min)f1 (IR,3aR,5aR,6R,7S,9aR,9bR, 1 1aR)-4- f.-1-[(2R)-6-F5 5 -6-(2- .-3- FF A HE K L) -2 3L -
9a,11a- 1 %£-2,3,32,5,52,6,7,8,9,92,9b,10,11, 1 1a-+ DU & - 1H-FF [ H [ 1,2-2]3E-6,7- & 64 (2.06mg, 4i)E
98.77%, UNH5.70%. fREFHSAlte = 2.943 min).
LAY 63: 'HNMR (400 MHz, CDCls) 8 7.05 (dt, T=13.5, 7.9 Hz, 2H), 6.91 — 6.85 (m, 1H), 5.05 —4.98
(m, 1H), 3.89 (s, 3H), 3.74 (s, 1H), 3.60 (dt, J = 11.2, 4.0 Hz, 1H), 2.29 — 2.11 (m, 1H), 1.97 (d, ] = 13.2 Hz,
1H), 1.89 — 1.63 (m, 13H), 1.39 (ddd, J = 29.8, 17.0, 8.6 Hz, 8H), 1.11 (dd, J = 14.4, 5.4 Hz, 2H), 1.05 (s, 3H),
1.02 — 0.93 (m, 2H), 0.89 (dd, I = 6.4, 4.2 Hz, 3H), 0.65 (d, J = 2.3 Hz, 3H). '°F NMR (377 MHz, CDCI3) 5 -
88.64, -89.27, -110.63, -111.26, -142.59, -142.62.
b &%) 64: 'HNMR (400 MHz, CDCl3) & 7.14 — 7.04 (m, 2H), 6.95 — 6.89 (m, 1H), 5.06 (dd, 1 =12.2, 5.6
Hz, 1H), 3.93 (s, 3H), 3.89 (s, 1H), 3.67 — 3.59 (m, 1H), 2.68 (d, ] = 13.8 Hz, 1H), 2.06 (d, I = 13.5 Hz, 1H),
2.00 - 1.75 (m, 10H), 1.64 (d, ] = 12.3 Hz, 4H), 1.52 — 1.44 (m, 5H), 1.14 (dd, ] = 18.2, 5.5 Hz, 4H), 1.08 (s,
3H), 0.96 —0.92 (m, 3H), 0.89 (dd, ] = 9.0, 5.2 Hz, 2H), 0.66 (d, ] = 2.5 Hz, 3H). '°F NMR (377 MHz, CDCI3)
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6-109.79, -142.59, -142.62.

L] 67 & 68

&4 67 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —#-1-[2R)-6-( 2-F-4- I E HHH)-6-2
HC-2-F)-9a,11a- Z FETANE-1H-FR LI (1,2-a] FE-6,7- —FF

&% 68 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-5-1-[(2R)-6-2- F-4- A F K H)-6- B H T-2-
#1-9a,11a- = FF#-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ [UE-1H-3F R F:[1,2-a] FE-6,7- —FF (9] %

b BER 1-R2-F-4-HEIETE (76 mg, 0.37 mmol, 3.5 eq) VA MRAE TG KU EIEIE (3 mL)H, K&
AEFE-78C, MAFETHMA (128 mL, 0.32 mmol, 3.0 eq), FRFFEEHHE 30 min. FILEHI(5R)-
5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = 4 -22,5a7a- J§ H  FH -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 7N &l-3aH-3 % H[1°,2°:1,2] FE FF [7,8-d][1,3] — = K,
2 8- & 12 B I M (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- & -2,2,5a,7a- P4 H F -
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4,5,52,5b,6,7,72,8,9,10,10a,12,12a,12b-+ DU & -3aH-FF [ 1°,27:7,8] 3 £ [1,2-d][1,3] = R 43R 048 -8- 3]
CE I FHEEY (50mg, 0.1 mmol, 1.0eq) WFARTEVISIEM (2 mLyF InIANE] iR RN, SNk
AAE-78°C Btk 30 min. TLC CHMEK: LB Z.F5=5:1) MMM 5E4. # 10 mL KIIAN KNS KR
RES, LR AR (100mLx3) 2B, &iFATUARRIEAEMAM (10 mL) Wik, &IFAHUWET
B, AT EMAR 67-1 R 68-1 K& (70 mg), REHEHAT 5.

B ¥ RN A (5R)-5-[(3aS,5aR,5bS,7aR,8R, 1028, 10bS,12aR, 12bR)-11,11- — 45 -2,2,5a, 7a- JU HF k-
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7N &l-3aH-FR K I [1°,27: 1, 2] FE 9 [7,8-d][1,3] — A A< Ff [k
18 -8-F]-1-Q2-F-4- B FEF)T-1-8¥ 67-1 A1 (5R)-5-[(3aS,5aR,5bR,7aR,8R, 10aR, 12aR, 12bR)-11- -
2,2,5a,7a- 4 F 3%-4.5.52,5b,6,7,74,8,9,10,10a,12,12a,12b-F DY & -3aH-3F R 31 [ 1°,2°:7,81 FE 3 [1,2-d][1.3] =
RIS -8-FE)-1-Q-F-4- FE T C-1-F  68-1 FH (50 mg, 0.1mmol, 1.0 eq)i&ETIUSMEM (3
mL)H, TIAFEER (1 mL, 3mol/L), SMARRTEERBSEL h. TLC CAMEE: LR ZE=5:1) Bl
[5E4. FK (10 mL) MARIRNAA RS, KER LR LB 3x10 mLAH. & IFEAZE I H R
BEK(3x10 mL)¥ess. 28R ZERZEHTOKRER T, Mg @ a2 . MasEd 2l Ch
bk 2R OBE=65 « 35) dift, HEIAGREE, REEYTFESRSSFCHE (((H: Waters Acquity
UPCC; 434} : Daicel CHIRALPAK IC 3, 3.0*150 mm, 3um; &30#H: A/B: CO»/MeOH(0.1%DEA)=65/35
W 2.0 2T 04 iR 37F) BEI(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 11aR)-4,4- — F-1-[(2R)-6-(2-%5
A- PR FE TR I )-6- 32 FE 1 -2-3E]-9a, 1 1a- — AN E-TH-3F 697 [ 1,2-2]9F-6,7- 2 67 (16 mg, Zhi[F
100%, Ya29.77%, {#BEI [t =1.135 min)FI(1R,3aR,5aR,6R,7S,9aR, 9bR, 11aR)-4-Ji-1-[(2R)-6-(2- -
4-FER R IR -6-75 7 C-2-38]-9a, 11a- — B %E-2,3,32,5,52,6,7,8,9,92,9b,10,11, 1 1a-+ U & - TH-FR K FH[1,2-
ald4E-6,7- B 68 (1.17mg, 4li/F98.44%, UZ2.57%, {REAN [Htr = 1.497 min).

&Y 67: 'HNMR (400 MHz, CDC13)  7.33 (td, J=8.6, 1.7 Hz, 1H), 6.70 (dd, J=8.6, 2.4 Hz, 1H), 6.58
(dd, J = 12.3, 2.5 Hz, 1H), 4.92 (m, 1H), 3.79 (s, 3H), 3.74 (s, 1H), 3.60 (m, 1H), 2.19 (m, 1H), 1.97 (d, ] =
12.8 Hz, 1H), 1.82 (m, 5H), 1.68 (m, 4H), 1.38 (m, 10H), 1.08 (m, 6H), 0.96 (m, 2H), 0.89 (dd, J = 6.4, 4.5
Hz, 3H), 0.65 (d, T = 2.0 Hz, 3H). '°F NMR (377 MHz, CDCl;) & -88.64, -89.26, -110.63, -111.25, -117.79, -
117.83. LC-MS : [M+1-H,0]" = 535.80.

54 68: 'HNMR (400 MHz, CDCl3) 8 7.33 (td, J= 8.6, 2.0 Hz, 1H), 6.70 (dd, J=8.5, 2.4 Hz, 1H), 6.58
(dd, T=12.3, 2.5 Hz, 1H), 4.92 (dd, J = 13.1, 6.1 Hz, 1H), 3.85 (s, 1H), 3.79 (s, 3H), 3.59 (m, 1H), 2.66 (s,
1H), 2.02 (d, J = 10.7 Hz, 1H), 1.92 (s, 1H), 1.86 (s, 2H), 1.81 (s, 2H), 1.74 (d, ] = 9.5 Hz, 3H), 1.61 (d, ] =
11.8 Hz, 4H), 1.45 (dd, T = 12.6, 5.6 Hz, 4H), 1.26 (s, 6H), 1.08 (d, J = 4.5 Hz, 2H), 1.04 (s, 3H), 0.90 (dd, J
=6.4,4.3 Hz, 4H), 0.62 (d, J = 2.2 Hz, 3H). '°F NMR (377 MHz, CDCl3) 5 -109.79, -117.80, -117.83. LC-MS
: [M+H-H,O]+ = 515.70.

SEH ] 69
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th&Y 69 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —5-1-[2R)-6-2 H-6-(2,4,6-=FAFEH)C
-2-%]-9a,11a- — FEA NS -1H-3R R IE(1,2-a] FF-6,7-ZBF [RH]4% .

Fbs RIERL 2-R-1.3,5-=03K (79 mg, 0.37 mmol, 3.5 eq) A TR PUZIRIE (3 mL)H, HWHRA
HZ-78°C, AIANIETH4 (1.28 mL, 0.32 mmol, 3.0 eq), FFARIFIEREMFE 30 min. J44LEYI(5R)-5-
[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR, 12bR)-11,11-  — %  -22,5a7a- P W HE
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 17 &-3aH-FF [ H:[1°,2:1,2] 3E [ 7,8-d][1,3] — A &
18-8-F )T T (50mg, 0.1 mmol, 1.0eq) VAMAEPIERE (2 mL)F IS Bk S B, SRk &
fE-78°C HitfF 30 mine TLC CRHEL:Z8 Z8E=5:1) WM Mise4. ¥ 10 mL KA K INE] SR A
i, AR OB (100mLx3) FEHL, S IFA PRSI (10mL) ¥k, &IFA PUARTE,

Wedn /3 B ﬂi(5R)-5-[(3as,5aR,5bs,7aR,8R,10as,10bs,12aR,12bR)-11,1L:fﬁ-z,z Sa,7a- Y H 2 -
4,5,5a,5b,6,7.7a,8,9.10,10a,10b,11,12,12a,12b- 7N &-3aH-FF (% 3 [1°,27:1, 21 3E FF [7.8-d][1,3] & 238 /&
H-8-H]-1-2,4.6-ZFAIH)O-1-B 69-1 F1 4 (50 mg) HEFEWRT 5.

33k 4 RS (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — 4-2,2,5a, 7a- PU F & -
4,5,5a,5b,6,7,7a,8.9,10,10a,10b,11,12,12a,12b-T 7N & -3aH-3F K I [1°,2°:1,219E 3 [7,8-d][1,3] — S 2= R 1%,
18-8-5£]-1-2,4.6- = A ) C-1-8 69-1 (50 mg, 0.1lmmol, 1.0 eq) A TPUAMLIE (3 mLyd, A
B (1 mL, 3mol/L), MK RIS IR h. TLC CHMEE: 48 Z85=5:1) Wl 5E4s. K (
10 mL) SIAFIRRAR R, KR 2B B8 (3x10 mL)A L. & 9F Z B .88 29 B A A& £h7K(3x10
mL)evk . LFRCHERE TR T, DR AIREA IS HaEdHEN CRils: 2BRa
fis=65 : 35) 4ifk, /I AGENE, REBELFHIRDSFCHE (fX8: Waters Acquity UPCC; i
F£: Daicel CHIRALPAK IC_3, 3.0*150mm, 3um; ¥zh#l: A/B: CO2/MeOH(0.1%DEA)=70/30; ¥ii%
¢ 2.0 ZF/8N FEE: 37/ BF(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — - 1-[(2R)-6-F2 FE-6-
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(2,4,6- = HFI) O-2-31-9a, 11a- = A S E-TH- LI [1,2-]3E-6,7-ZBF 69 (13.91mg, 4l/£98.75%
» W#24.77%, REENS Flte = 1.107 min).

&4 69: 'HNMR (400 MHz, CDCls) 8 6.65 (m, 2H), 4.98 (t, ] = 6.9 Hz, 1H), 3.74 (s, LH), 3.60 (dt, J =
11.3, 42 Hz, 1H), 2.22 (m, 1H), 2.02 (m, 4H), 1.83 (m, 5H), 1.68 (ddd, /= 13.6, 10.8, 5.5 Hz, 3H), 1.35 (m,
9H), 1.11 (m, 2H), 1.06 (s, 3H), 0.98 (dd, J = 16.3, 5.7 Hz, 2H), 0.89 (t, J = 6.0 Hz, 3H), 0.65 (d, J = 2.9 Hz,
3H). '%F NMR (377 MHz, CDCI3) & -88.64, -89.27, -109.16, -110.64, -111.26, -112.09, -112.16.

SR 70&71

&9 70 B 71 (1R,3a8,3bS,5aR,6R,7S,9aR,9b8,11aR)-1-[(2R,68)-6-(2,3- — R & H 1)-6-5 1
C-2-3]-4,4- 2 5-9a,11a- = I E A+ AN E-1H-3F [ [1,2-a] F-6,7- B

&% 71 8,70 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6R)-6-(2,3- — B EFL K F)-6-FB 1
C-2-2E]-4,4- " 9K-9a,11a- ~ FEAARS-1H-30 I [1,2-a] FE-6,7- B A6 &

70871 718L70

20 KRR 1--2,3- AR (81.4 mg, 0.38 mmol, 3.5 eq) R TETC/AKIUEIRIE (3 mLyH,
R RBHZE-78°C, INIET HM (0.13 mL, 0.32 mmol, 3.0 eq), IF{RFHR S 30 min. HHEY
(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = #{ -22,5a,7a- U H & -
4,5,5a,5b,6,7,7a,8,9.10,10,10b,11,12,12a,12b-1 7N &-3aH- 3R K I [1°,27:1.2] FE 9 [7,8-d][1,3] — S AR [k
18-8- OB 1(50 mg, 0.11 mmol, 1.0 eq) EARTEINEREMR (2 mLYFIIAS] BRI, R R
#-78°C $it#E 30 min. TLC (il 2B ZFE=5:1) WM 54, % 10mL KINE Mk R p, (i
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HZR LE (10mLx3) 2500, & I0AHUEMMAEIE 20mL) Bk, AIFATAETE, R4GEHE 30
TR (SR) -5- ((3aS, SaR, 5bS, 7aR, S8R, 10aS, 10bS, 12aR, 12bR) -11,11-—%§-2,2,5a, 7a-
VU NS -4H-30 1 5[ 7,813 FF[1,2-d1[1,3] —48AE-8-55) -1- (2,3- T HIERERIL) - 1-Fef i, L
HWEFEEN Ak ZRAEE=90 - 100 Zifth, BRAEAREE (SR) -5- ((3aS, 5aR, 5bS, 7aR,
8R, 10aS, 10bS, 12aR, 12bR) -11,11-"%-2,2,5a, 7a-UYFENS-4H-IA R 47,8136 [1,2-d][1,3]
TRHE-SHD) -1- Q3-THEREKE) D-1-EE70-1 (32 mg, UE 49 %).

$: HRMAS (5R) -5- ((3aS, SaR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-
TH-2,2,5a, Ta-PU RN E-4H-3A R M [ 7.8]3E9F [1,2-d][1,3] = AUdE-8- ) -1- (23-THIAIR RS ©
-1-B% 70-1 (32 mg, 0.053 mmol, 1.0 eq)& T PUEFLIR 2 mL)H, JIAMIEER (1 mL, 3 mol/L), KNi{fk
ATEFRBEL he BETLOR CAMBE: 28R 2 5=5:1, BRHEREHO MRS, R T,
fFIE R, KK (LomL) MIABS MR R T, KEMZERCE(3x10mL)FER . §IF4BROiEH R
FAIE 47K ( 3210 mL)WRIk . MR LEREF KGRI T8, AR E 2R . a2
 CREE: 2B ZB8=75 - 25 4k, B3| g o, EEd T IR (U3 : Waters Acquity UPCC;
¥£: Daicel CHIRALPAK OZ3, 3*150mm, 3um; Jizh#H: A/B:CO/MeOH (0.1%DEA) =50/50;J :
LSZ=F/40%h FERPE: 37PORE] 70(5.68 mg, 40194 %, YIHEI8 %, LREN Fte = 1.909 min))F171
(5.06 mg, AEIS %, YE16 %, RN Atk =2.840 min).

144770 'TH NMR (400 MHz, CDCl3) § 7.05 (t, J= 7.9 Hz, 1H), 6.94 (d, J= 6.6 Hz, 1H), 6.85 (d, J = 8.0
Hz, 1H), 491 (dd, J = 8.1, 5.0 Hz, 1H), 3.88 (s, 3H), 3.87 (s, 3H), 3.76 — 3.71 (m, 1H), 3.65 — 3.55 (m, 1H),
2.32-2.11 (m, 2H), 2.11 — 2.05 (m, 1H), 2.00 — 1.94 (m, 1H), 1.86 — 1.77 (m, 4H), 1.72 — 1.60 (m, 4H), 1.48
—1.37 (m, 6H), 1.30 — 1.24 (m, 3H), 1.16 — 1.08 (m, 2H), 1.07 — 1.02 (m, 4H), 1.01 — 0.95 (m, 1H), 0.94 —
0.85 (m, 4H), 0.65 (s, 3H). '°F NMR (377 MHz, CDCls) & -88.94 (d, J = 235.7 Hz, 1F), -110.94 (d, J = 236.0
Hz, 1F).

tk&%771: 'H NMR (400 MHz, CDCl3) & 7.05 (t, J= 7.9 Hz, 1H), 6.94 (dd, /= 7.8, 1.4 Hz, 1H), 6.84 (dd,
J=28.1, 1.4 Hz, 1H), 4.90 (t, J = 6.6 Hz, 1H), 3.88 (s, 3H), 3.87 (s, 3H), 3.76 — 3.71 (m, 1H), 3.63 — 3.55 (m,
1H), 2.40 — 2.23 (m, 1H), 2.22 — 2.01 (m, 2H), 2.00 — 1.93 (m, 1H), 1.88 — 1.78 (m, 4H), 1.77 — 1.65 (m, 5H),
1.61 —1.50 (m, 2H), 1.50 — 1.33 (m, 6H), 1.32 — 1.24 (m, 3H), 1.23 — 1.16 (m, 1H),1.14 — 1.03 (m, 6H), 1.01
—0.93 (m, 1H), 0.89 (d, J = 6.5 Hz, 3H), 0.65 (s, 3H). '%F NMR (377 MHz, CDCl;) & -88.95 (d, J = 236.5 Hz,
1F), -110.94 (d, /= 236.0 Hz, 1F).

LR 72 & 73

WAY 72 (1R,3a8,3bR,78,9a8,9b8S, 11aR)-4,4- = F-1-[(2R)-6-F2 H-6-2- F B H K ) T-2-3]-9a, 11a-
=R EANEAH-FRIF(1,2-a] 3E-T-BE K1) &
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&% 73 (1R,3aR,5aR,7S,9aS,9bR,11aR)-4- % -1-[ 2R)-6- 3% H-6-(2- A F ) O -2-H]-9a,11a-—
F3-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a- U S -1 H-3F K F:[1,2-a| FE-7-BE O 1) &

728

TBAF(10eq)
—
40°C.12h

#E— ¥4 (5R)-5-[(1R,3a8,3bS,7S,9aR,9bS,11aR) -7- Z B &\ -9a,11a- — H 3-2,3,3a,3b,4,6,7,8,9,9a,9b,
10,11, 1a-F Y& - T H-3 I [ 1,2-a]HE-1-B O H R 1-7 (1g, 2.25 mmol, leq)¥& T &ML (10 mL),
HEER IO ZFREY (80mg, 0.45mmol, 0.2eq), N-F2IElgZHE —FHELTZ (0.15 g, 0.90mmol, 0.4eq), i
SALRUT BE(1.01 g, 11.25 mmol, 5 eq), FIEHFE 20 . KN SESSE, JAAN 30mL /K, A ZER 20
(30mL*3) REHL, K43 3 0A VU F oK BRER DY 18 5 e T3 2005, S SR CRilily 2
W Z.l6=10/1) #li{k 15 #(5R)-5-[(1R,32S,3bS,78,9aR,9bS,11aR)-7- Z. Tt & FE-9a, 11a- — FF 3L -4- 48 T 3k -
2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a- T PUS-1TH-3F [ H[1,2-a] FE-1- B CER H G 72-1 (0.6 g, 1.31mmol,
i 58%). 'HNMR (400 MHz, CDCls) ¢ 5.70 (d, J = 1.5 Hz, 1H), 4.80 — 4.64 (m, 1H), 3.67 (s, 3H), 2.48

102



WO 2025/021193 PCT/CN2024/107804

(dddd, J = 15.6, 12.1, 9.1, 2.4 Hz, 3H), 2.25 (ddd, J = 22.3, 12.9, 5.3 Hz, 3H), 2.05 (s, 3H), 2.01 — 1.95 (m,
2H), 1.93 - 1.84 (m, 1H), 1.79 — 1.65 (m, 2H), 1.65 — 1.46 (m, 5H), 1.40 (ddd, ] = 11.6, 8.9, 4.3 Hz, 2H), 1.28
(ddd, 7=10.9, 10.5, 5.9 Hz, 3H), 1.21 (s, 3H), 1.18 — 1.05 (m, 3H), 0.94 (d, J = 6.5 Hz, 3H), 0.68 (s, 3H).
B2 KA (5R)-5-[(1R.3aS,3b8S,7S,9aR,9bS,11aR)-7- 2. Bt FE-9a, 1 1a-— F 3458 T 3
2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a- U S-1H-FF R I [ 1,2-a]FF-1-24 ] CBR K 72-1(0.6 g,  1.31mmol,
leyid T LB s (1SmL)H, SAETH AN 408k (10%) (120mg), =R 12 /M5 . 8, e
FH HLAEFE R H(5R)-5-[(1R,3aS,3bR,7S,9aS,9bS,11aR)-7- & B A F 9a, 1 1a- — R4S T H NS
STH-IA R FE[1,2-a]3E-1-35 | U RR FRE 72-2 (450 mg , 0.977 mmol, YTFE: 75%) AR IL &% . 'H NMR
(400 MHz, cdcls) 0 5.36 — 5.24 (m, 1H), 4.30 (s, 3H), 3.00 — 2.81 (m, 5H), 2.70 — 2.58 (m, SH), 2.55 — 2.47
(m, 2H), 2.42 (dt, J = 13.4, 3.5 Hz, 1H), 2.35 — 2.26 (m, 2H), 2.22 — 2.10 (m, 6H), 2.09 — 1.99 (m, 3H), 1.86
(d,J =12.4 Hz, 1H), 1.76 (s, 1H), 1.73 (s, 1H), 1.73 (s, 3H), 1.70 (s, 1H), 1.69 (d, ] = 3.3 Hz, 1H), 1.67 —
1.60 (m, 1H), 1.56 (d, J = 6.5 Hz, 3H), 1.28 (s, 3H).
B=% KA YI(5R)-5-[(1R,3aS,3bR,7S,928,9bS,11aR)-7- Z. B A JE-9a, 1 1a- — FF 3 -4-F W I+ & -
TH-3R 2 F[1,2-a] FE-1-38 ) S E: F g 72-2 (150 mg, 0.326 mmol, 1.0eq) ,DAST ( 157 mg , 0.977 mmol, 3 eq)
AT PYE MRS mL) . 80°CHERE 3 /M. TLC Chilik: 28R Z.85=5:1) MW o 2 52 5 T
HIIA K KRG H 28 28 (50 mL)ZEHX, 7 HUAE FEGRFIEr 36 7K 3 9 4, HLAR FH JE K R R T4,
i, RTFHIMHLAFE SRS B 4L Ch Wk 2 )R 25 =1:1) & 2 (5R)-5-
[(IR,3aS,3bR,7S,9a8,9bS,1 1aR)-7- ZBL A IE-4,4- — 5-9a,1 la- — B FEA- NS -1TH-F L H[1,2-a]FE-1-FE ] B
B W g 72-3 K (5R)-5-[(1R,3aR,5aR,7S,9aS,9bR,11aR)-7- & Bt & 3 -4- % 9a,lla- — H F -
2,3,33,5,52,6,7,8,9,92,9b,10,11, 1 1a-T U -1H-3F [ I [ 1,2-a]FE-1-ZE | DR FE IR 73-1 1O G AR 54
(70 mg, 0.145 mmol, DA 72-3 {1 5HULE: 45%) .
44 72-3:  'HNMR (400 MHz, CDCI13) § 4.75 — 4.63 (m, 1H), 3.66 (s, 3H), 2.34 — 2.22 (m, 2H), 2.10 —
1.91 (m, 5H), 1.84 (ddd, J = 9.3, 7.6, 3.7 Hz, 3H), 1.78 — 1.65 (m, 5H), 1.57 — 1.49 (m, 3H), 1.45 — 1.22 (m,
7H), 1.09 (ddd, J =28.8, 14.4, 9.4 Hz, 5H), 0.94 (t, ] = 5.4 Hz, 3H), 0.85 (d, T = 11.0 Hz, 3H), 0.71 — 0.62 (m,
3H).
BU B SY (5R)-5-[(1R,3aS,3bR,7S,9a8,9bS, 11aR)-7- Z. W F HE-4,4- — -9a,11a- — FHEF N4 -
IH-3F [ 3 [1,2-a] 3E-1- T8 F il 72-3 % (5R)-5-[(1R,3aR,5aR,7S,9aS,9bR, 1 1aR)-7- 7. ¥k 58, 2 -4- ik -
9a,11a-—F1%£-23,3a,5,5a,6,7,8,9,92,9b,10,11, 1 1a-+ PU S - 1H-FF [ 3 [ 1,2-a] FE-1-E | OB F g 73-1 HIE
A #1(120 mg, 0.249 mmol, 1.0 eq)iE T HEL(S mL)H, ZEMATKEET (171 mg. 1.243 mmol, 5.0 eq),
RNR A FEREEE S M. TLC Chilik: 2B 2 B=2:1) Bl 54, Bk (10 mL) AR
Nt R, KEH AR AER(3%25 mL)ER ., 5348 AR E 3 BB EK(3x10 mL)dk. 48
ZBE R ToK R BN T, e ARG B S . MBS BN Chmlk:. ZBRZ8E=5 - D 46
th, B3| (5R)-5-[(1R,32S,3bR.7S.9a8,9bS,11aR)-4,4- — #-7-F2 H-9a, 1 la- = P HE-T N & - 1H-FR R IE[1,2-
alJE-1-F ] B P EE 72-4 2% (SR)-5-[(1R,3aR,5aR,7S,9a8,9bR, 1 1aR)-4- % -7- 2 & -9a,11a- — FH 3 -
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2,3,33,5,52,6,7,8,9,92,90,10,11, 1 1a-+ PU &L - 1H-3F R 3 [1,2-a] 3E-1- 2 | B F R 732 AGBEEESY
(100 mg, ALPE 95%, LA 72-4 TFHEWCE 91%),  HMEBEM T T3 5.

BhE ¥ (5R)-5-[(1R,3aS,3bR.7S,9a8,9bS,11aR)-4,4- — fi-7-F2 3 -9a,11a- = F E+ A -1H-3K [ 3F
[1,2-a]3E-1-F 1 2B FBE 72-4 & (5R)-5-[(1R,3aR,5aR,7S,9a8,9bR, 11aR)-4- .- 7- % FE-9a,11a- — I % -
2,3,32,5,52,6,7,8,9,92,9b,10,11, 1 La-T PO & - 1H-3A 5 FF[1,2-a]HE - 125 QB H B 73- 2 JREY(1.1 g, 2.496
mmol, 1.0 eq)¥& T = HEFEE (10 mL)F, I Q-HFRE-2-2) FREFHE (1.72 g, 6.24 mmol,
2.5eq) FIBKIE(0.84g , 12.48 mmol, 5.0 eq) MR RTE 40 FERLHE 12 /NBF. TLC CHIMEE: 288 2 Fg=5:1)
Rl S o 7K (lomL) IIAEIRRAR R, KIZH 2B B(3x25 mL)AF L. &9 2.8 2.2
H H AT A b7k ( 3x10 mL)PRI . B YUK GRERANT-EE, ARG S5 . A2 ENT
ChMmE: ZBRZ88=10: 1) gifh, B3 A6EERGR)-5-[(1R,328,3bR,7S,928,9bS,11aR)-4,4- — 31 -
9a,11a- = 1 FE-7- {[(2-Ff KL 1A -2-00) 2R B AR R S0 - N - TH-3R T 1,2-a) -1 - B 2 G T B 72-5
F(5R)-5-[(1R,3aR,5aR,7S,9aS8,9bR, 11aR)-4-fi-9a,11a- — I JE-7-{[(2- F 3 5 -2-38) — L R IR ) R 38 -
2,3,32,5,52,6,7,8,9,92,9b,10,11,11a- 1 PUS- 1 H-3F [ FF[1,2-a]4E-1- ] CIR G 73-3 10IR A49(1.65g, 4l
FE 95%, LA 72-5 i 92%).
HAWT2-5:  "HNMR (400 MHz, CDCl3) 6 7.63 — 7.56 (m, 4H), 7.36 — 7.26 (m, 6H), 3.55 (d, ] = 27.4 Hz,
4H), 2.25-2.12 (m, 2H), 1.85 (d, ] = 12.7 Hz, 1H), 1.74 (dd, ] =13.6, 6.1 Hz, 2H), 1.65 — 1.49 (m, 6H), 1.45
—1.34 (m, SH), 1.30 (dd, J = 15.2, 11.1 Hz, 4H), 1.23 — 1.13 (m, 5H), 1.04 — 1.00 (m, 2H), 0.97 (s, 9H), 0.84
(t,J = 5.6Hz, 3H), 0.76 - 0.71 (m, 3H), 0.69 (d, J = 3.3 Hz, 1H), 0.55 (d, J = 12.1 Hz, 3H).

BB B A @R (5R)-5-[(1R,3aS8,3bR,7S,9a8,9bS, 1 1aR)-4,4- —9-9a, 1 1a- — A FE-7- {[(2- FF L Pij-2-3E)
TREREHREIARE} T ASAA-H-F R 12 F-1-FE]E P B 72-5 K (5R)-5-
[(1R,3aR,5aR,7S,9aS,9bR,11aR)-4- Jil -9a,11a- — I H -7-{[2-F H W 2- ) " RKEF 148 H -
2,3,33,5,52,6,7,8,9,92,9b,10,11, 1 La-T VU S - 1 H-3A ] FF[ 1,2-a]HE - 1 -2 O G 73-3 IR 642,52, 3.682
mmol, 1.0eq)%& T PUEILIE 20mL)H, MAPIEEM (0.42g, 11.05mmol, 3eq), MW AA R A SRR
1 /hBF . TLC AR Chihiik: 2R Z05=5:1) MR . KK (10mL) JIAFIRN RS, KEFHZER
ZBR(3x25 mL)AERL, A3 218 20629 B A A A /K (310 mL)¥edk . A MU FI TG K BBl T,
IEPERIHR AR5 B . B SLAE ENT (Rl 2 2 =10: 1) gifk, 18556 R (SR)-5-
[(1R,3aS,3bR,7S,9a8,9bS,11aR)-4,4- —#-9a,11a- — FIEE-7-{[(2- F N -2-2) T RKEFEHE1EHE &
-IH-3A R 1,2-a]3E-1-FE 1 - 1-BF 72-6 F2(5R)-5-[(1R,3aR,5aR,7S,9a8,9bR, I 1aR)-4-$-9a, 1 1a- — H FE-7-
{[(2-FAEE P -2-35) AR I RERE )43 1 -2,3,32,5,52,6,7,8,9,92,9,10,11, 1 1a-+ U -1 H-3K [ [ 1,2-a] FE-1-
FIT-1-8 73-4 MR &1 7g, 40 95%, DL 72-6 iH 5K 72%).

AEPT2-6:  'HNMR(400MHz, CDCI3) § 7.70 — 7.62 (m, 4H), 7.45 — 7.33 (m, 6H), 3.63 (s, 3H), 1.93 (d,J
=12.7Hz, 1H), 1.81 (d.J = 9.4Hz.2H), 1.68 — 1.60 (m, 3H), 1.54 (s, 7H), 1.38 (ddd,] = 23.8, 18.6, 8.6Hz, 8H),
1.25 (d,J = 7.1Hz, 5H), 0.90 (d,] = 6.5Hz, 4H), 0.82 (s,4H), 0.63 (s, 3H)
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Bt W a0 EEGR)-5-[(1R,3aS,3bR,7S,9a8,9bS, 11aR)-4,4- — f-9a,11a- — B JE-7- {[(2- B F 7 -2-3)
CTARBEHFEREIA R T ONE -H- 3K [L2-a] FE-1-FE ]2 -1- B 72-6 & (5SR)-5-
[(1R,3aR,5aR,7S,9aS,9bR, 11aR)-4- 5 -9a,11a- — F H -7-{[2-FH H H 2- By - F A B 18 H -
2,3,32,5,52,6,7,8,9,92,9b,10,11,11a- 1 VU S -1H-3F R H[1,2-a]FF-1- ] C-1-FF 73-4 FIBAY(1.6 g, 2.46
mmol, 1.0 eqQ)% T & F 4L (10 mL)F, IANEH-ETEAAA (2.08g, 4.92mmol, 2.0 eq) SR WA R
TEZE WA 2 /N o TLC CAiiliE: 478 L FR=10:1) BN 524 FK (10 mL) IIAF S i 22,
KB CBRZBE(3x25 mL)XEL. &I 28R A8 29t H A AR ER A 3x 10 mL)BEkk . ZIRZMEEH
TOKTREREN T8, W IERVRAEEOHE . AT CAihik: 28R 2FE=10. 1) 4ifk, #3A6e
##(5R)-5-[(1R,3a8,3bR,7S,9aS,9bS,11aR)-4,4- —$-9a,11a-— F F-7- {[(2- FF HE 15 -2-3) — FR L H e )
SHEYVTANE-TH-2R R FE[1,2-a]3E-1- 21 O/ 72-7 J2(5R)-5-[(1R,3aR,5aR,7S,92a8,9bR, 11aR)-4-%-9a,11a-
BT {[(2- F B P -2- ) TR R )40 3 -2,3,30,5,52,6,7,8,9,92,9b, 10, 11, 1 1a-| P& - L H-3F [ 3
[1,2-a)3E-1-56) % 73-5 HHEEAY) (14g, SHRE 95%, UL 72-7 THEULER 87%).

E¥72-7:  'HNMR (400 MHz, CDCL3) 6 9.75 (t, ] = 1.7 Hz, 1H), 7.69 — 7.63 (m, 4H), 7.44 — 7.34 (m,
6H), 3.59 (td, T = 10.5, 5.3 Hz, 1H), 2.38(d, ] = 6.4 Hz, 2H), 1.55 (s, 6H), 1.04 (s, 10H), 0.92 (d, ] = 6.5 Hz,
3H), 0.82 (s, 3H), 0.62 (d, ] = 12.3 Hz, 3H).

BB B 1-R-2-FEIEIE(173 mg, 0.9 mmol, 4eq) i RTE /KIS 3 mL)H, ARBHE-
78°C, JOINIE T ZE4E (1.8 mL, 0.28 mmol, 3eq), FHRFRERFE 30 min. K G € HE £ (SR)-5-
[(1R,3aS,3bR,7S,9aS,9bS,11aR)-4,4- " §i-9a,11a- — FIFE-7-{[(2-FF TN -2-35) " FFE R EE 758
SIH-3R R HE[1.2-a]3E-1-F 1 28 72-7 J(5R)-5-[(IR,3aR,5aR,7S,9aS,9bR, 11aR)-4- f -9a,11a- — B 3E-7-
{[2-H P -2-30) " I FRE R 43 1-2,3,32,5,52,6,7,8,9,92,9,10,11, 1 1a-+ U & -1H-34 K I 1,2-a] FE-1-
F1OHE 73-5 (IR &4 (150 mg, 0.23 mmol, 1.0 eq) AMTEPUSUERE (2 mL)H A RN RH,
SR R AE-78°C 44 30 min. TLC CHililk: 28R 4FE=5:1) WM 4. ¥ 10 mL KA 7K
AR, EHIMOE (100mLx3) FH, AIFAHARABMEMAE (10 mL) B3, &6
WU, k45183 A @ 4 (5R)-5-[(1R,3aS,3bR,7S,9a8,9bS, 1 1aR)-4,4- — #i-9a,11a- — FI#£-7-{[(2-F
F-2-5) R E R R AR TN A TH-IA O, 2-a) FE- 1B ]-1-(- AU K ) O 1-7% 72-8 L (5R)-
5-[(1R,3aR,7S,9a8,9bR,11aR)-4- 5 9a,1la- — F HE 7-{[Q-F E W 2-E) - X EFEE 18 £ }-
2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a- VU - 1 H-3 K IF[1,2-a]FE-1-FE]-1-2- FARFE R TR ) - 1-1F 73-6 fHH
i(70 mg, 0.11mmol), EEHRT .

BiE BAGBEKGR)-5-[(1R,3aS,3bR,7S,9a8,9bS,11aR)-4,4- —f-9a,11a- — FEE-7- {[(2- FH = -2-5)

TOREHEREIERE T NE-IH-TA O [1,2-a] FE-1- 2 -1-Q- R R R A D 1-FF 72-8 M (5R)-5-
[(IR.3aR,7S,9aS,9bR.11aR)-4- § 9a,1la- — B L -7-4[2- F H W 2- ) - F E FrEEEH % -
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2,3,32,5,52.6,7,8,9,92,9b,10,11,11a-F PO S - 1H-FR [ FF[ 1,2-a] - 1-FE]-1-(2- FE K IH) 2-1-51 73-6 FIE
EH(T0mg, 0.11mmol, 1.0 eq)¥& T PIERLM 3 mL)F, MMAPY T H&HMEL (1 mL, Imol/L), SN k%
75 40 /NEFBERE 12 he TLC CRIEE: R ZHE=5:1) RN 5E L. FK (10mL) IIAB] AR &,
KIEH S LlR( 3x10 mLYAREL. & F LB LB ZE I H AR & 367K ( 3x10 mL)Beik. /KRBT
B, I IEANVRGEAS B S MBI BT CAMEE: ZBRZHE=65 « 35 4ift, BREEEE K, A
JEiRE TR SFC 27 B (1428 : Waters Acquity UPCC; 43 H : Daicel CHIRALPAK IE 3, 3.0*150mm,
3 um; WBIM: A/B: COyYMeOH(0.1%DEA)=50/50; iiE: 1.5 ZFH/5080; iR 37 ) B3
(1R,3a8,3bR,78,92a8,9bS,11aR)-4,4- —#i-1-[(2R)-6-F5 F:-6-(2- A FL K H) T -2- 5192, 11a- — H & 75 &
SIH-3F R IF[1,2-a]3E-7-8F 72 (35mg. ZHE 100 %, W# 56 % , RENE t = 1.682 min )Fl
(1R,3aR,7S,9a8,9bR, 11aR)-4- % -1-[(2R)-6- & & -6-(2- H & & F &) & -2- H 1-9a,11a- — H J -
2,3,32,5,52,6,7,8,9,92,9b,10,11,11a- 1 PUS -1 H-3F [ FE[1,2-2]4E-7-BF 73 (Smg, ZJE 100%, YLK 8% , f&
Y1) tr = 2.241 min).

72: "HNMR (400 MHz, CDCl3) 6 7.32 — 7.27 (m, 1H), 7.26 — 7.21 (m, 1H), 7.00 — 6.84 (m, 2H), 4.85 (dt, J
=9.1, 5.9 Hz, 1H), 3.85 (s, 3H), 3.68 — 3.58 (m,1H), 1.98 (d, J = 11.4 Hz, 1H), 1.88 — 1.69 (m, 8H), 1.64 —
1.51 (m, 4H), 1.46 — 1.28 (m, 9H), 1.24— 1.11 (m, 2H), 1.10—0.95 (m, 4H), 0.90 (dt, J = 7.6,3.8 Hz, 3H), 0.84
(s, 3H), 0.65 (d, J = 2.3 Hz, 3H). '°F NMR (377 MHz, CDCl;) § -88.96, -89.59, -110.85, -111.48.

73: "H NMR (400 MHz, CDCl3) 6 7.31 — 7.28 (m, 1H), 7.24 (s, 1H), 6.92 (dd, J = 32.7, 7.8 Hz, 2H), 4.85
(dd, 7= 14.9, 8.1 Hz, 1H), 3.86 (s, 3H), 3.68 — 3.54(m, 1H), 2.02 (d, J = 11.5 Hz, 3H), 1.81 (ddd, = 17.2,
12.6, 8.5 Hz, GH), 1.64 (s, 2H), 1.54 (d, J = 3.1 Hz, 4H), 1.44 (dd, J = 13.3, 4.6 Hz, 3H), 1.34 —1.28 (m, 5H),
1.13 - 1.02 (m, 4H), 0.91 (dd, J = 6.5, 3.6 Hz, 3H), 0.80 (d, J = 10.7 Hz, 3H), 0.71 — 0.60 (m, 3H). '°F NMR
(376 MHz, CDCl3) § -106.98, -110.64.

L] 74 & 75

&Y 74 (1R,3aS,3bR,7S,9a8,9bS,11aR)-4,4- —#-1-[2R)-6-2- R F 2 )-6-F2 £ T -2-H]-9a,11a- — F
A NS TH-F I (1,2-a] FE-7-BE 04 ) 2%

&% 75 (1R,3aR,75,9a8,9bR,11aR)-4- . -1-[(2R)-6-2- B K 3 )-6- 2 FH T -2-F [-9a,11a- — B 3E-
2,3,3a,5,5a,6,7,8,9,92,9b,10,11,11a-+ PUS-1H-FF X F+[1,2-a] FE-7-BE f ) %

106



WO 2025/021193 PCT/CN2024/107804

ZHESEH] 72&73, K58 )P 1-90-2- AR ER O 1-R-2-80K, JHEIE T RS SFC 73 (2%
Waters Acquity UPCC; & i 4% : Daicel CHIRALPAK IE 3, 3.0%150mm, 3um; 1M : A/B:
CO2/MeOH(0.1%DEA)=50/50; #il: 1.5 =F+/50%0; ¥ 37 &) 153(1R,3aS,3bR,7S,9a8,9bS,11aR)-
4,4- —F-1-[(2R)-6-(2-FA A IE)-6-F2 3 T -2-3K1-9a, 1 1a- — IR+ N E-1H-FF R IF[1,2-a]3E-7-52 74(35mg,
4l 100 %, UK 56 %, TREEATE tr = 1.167 min)f1(1R,3aR,7S,9aS,9bR, 11aR)-4-5f-1-[(2R)-6-(2-F K
Iy)-6- 33 B -2-3E1-9a,11a- — W 3£-2,3,32,5,52,6,7.8,9,92,9b,10,11,11a-+ P4 &- 1H-3F 1% I [ 1,2-a] I -7-1F
75(5mg, A 100%, YL 8%, fREINSIA tx=1.410 min).

1t&¥174: 'H NMR (400 MHz, CDCL3) 8 7.32 — 7.27 (m, 1H), 7.26 — 7.21 (m, 1H), 7.00 — 6.84 (m, 2H),
4.85(dt, J=9.1, 5.9 Hz, 1H), 3.85 (s, 3H), 3.68 — 3.58 (m,1H), 1.98 (d, J = 11.4 Hz, 1H), 1.88 - 1.69 (m, 8H),
1.64 — 1.51 (m, 4H), 1.46 — 1.28 (m, 9H), 1.24— 1.11 (m, 2H), 1.10 — 0.95 (m, 4H), 0.90 (dt, J = 7.6,3.8 Hz,
3H), 0.84 (s, 3H), 0.65 (d, ] = 2.3 Hz, 3H). '°F NMR (376 MHz, CDCls) & -88.98, -89.60, -110.85, -111.48, -
119.75, -119.78.

WAPT5:  'H NMR (400 MHz, CDCl3) 6 7.31 = 7.28 (m, 1H), 7.24 (s, 1H), 6.92 (dd, J = 32.7, 7.8 Hz, 2H),
4.85(dd, J=14.9, 8.1 Hz, 1H), 3.86 (s, 3H), 3.68 — 3.54(m, 1H), 2.02 (d, ] = 11.5 Hz, 3H), 1.81 (ddd, I=17.2,
12.6, 8.5 Hz, 6H), 1.64 (s, 2H), 1.54 (d, J = 3.1 Hz, 4H), 1.44 (dd, J = 13.3, 4.6 Hz, 3H), 1.34 —1.28 (m, 5H),
1.13 - 1.02 (m, 4H), 0.91 (dd, J = 6.5, 3.6 Hz, 3H), 0.80 (d, ] = 10.7 Hz, 3H), 0.71 — 0.60 (m, 3H). '°F NMR
(376 MHz. CDCl3 ) § 110.61, 105.12, 105.11.

S 76
&M 76 (1R,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-4,4- — H-1-[2R)-6- 2 2 -6-(Mt B -4-32) T-2-
#]-9a,11a- Z P EA+ANE-1H-FF R IH(1,2-a] FE-6,7- ZBF 1%

I 76-1 76
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B HIEE 4-R-MEBE (118.50 mg, 0.75 mmol, 3.5 eq) AT AKIUEML (3 mL)H, EAAHZE
-78°C, MMANIET 24 (2.5mL, 0.45mmol, 3.0 eq), FERFFHEEDFE 30 min. K4L 549 (SR)-5-((3aS,
5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR) -11,11-—#i-2,2,5a, Ta-JUHENE-4H-IA L 5[7.813E3F
[1, 2-d][1,3]—FF&:-8-3) CEF I(100 mg, 0.21 mmol, 1.0 eq) WAL (2 mL)FIMAZR FiR
SN, SONAR R TE-78°C $ii#E 30 min. TLC CHMES: Z/8 ZF8=5:1) WM RN 4. ¥ 10mL /K
AN AKINB Rk R, (] 288 2088 (100mLx3) X, &34 PUH A E AL ih (lomL) ¥,
EIEHATER, IRAEFVES . BB RN Rl . ZRAEE =90 10) HRRIEEE
f& (5R) -5- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-"%i-2,2,5a, 7a-PYHiE
INE-AH-IA R [ 7.81FE[1,2-d][ 1,3] 24 FR-8-F) -1- (HERE-4-F) T-1-B8 76-1 (24 mg, 4h1E 90%.
P 18.8%).

'H NMR (400 MHz, CDCl3) § 8.59 (s, 2H), 7.39 (s, 2H), 4.75 (s, 1H), 4.02 (d, J = 15.0 Hz, 1H), 2.20 (dd, J =
22.6, 14.8 Hz, 1H), 2.09 — 1.93 (m, 3H), 1.82 (d, J = 7.0 Hz, 2H), 1.76 — 1.58 (m, 4H), 1.50 (s, 2H), 1.30 (s,
2H), 1.26 (s, 3H), 1.07 (s, 2H), 0.90 (dd, J= 7.0, 3.8 Hz, 2H), 0.65 (d, J = 11.8 Hz, 2H).

B KRN (SR) -5- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-—%-
2,2,5a, Ta-UU F LA S -AH-IR R K5 7,813E[1,2-d][ 1,31 — 5 Z=3R-8-F5) -1- (MEIE-4-F5) B-1-8F 76-1(24
mg, 0.044 mmol, 1.0 eq)¥&E T WYL 3 mL)H, IAMEEER (1 mL, 3mol/L), SMNAKRLEFERMFEL
he. EETLCH Chmlk: L8R Z0E=5:1) Wil M5 4. FK (10mL) MARRNMA RS, KEMZ
B 23210 ML . &3 28 282 H B AMAE K (3310 mL)B%E . 28 202 H KB
Fhg, SLYRRIRAEAEAS . IR RN CRlR: R ZEE=70 ¢ 300 4ith, BEIE @R,
SRIGIEAF IR0 108%: Waters Acquity UPCC; i #: Daicel CHIRALPAK IC 3, 3.0¥150mm, 3um;
W HH: A/B:CO2/MeOH ( 0.1%DEA ) =70/30; #ik: 20Z /7040, B E: 3788
(IR,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-4,4- — - 1-[(2R)-6- 5 F-6-(ML BE-4-F5) 2-2-F5]-9a, 1 1a- — H A+
INE-TH- PR H[1,2-a]54E-6,7- 8¢ 76 (3.04 mg, #JE100 %, UNFE13.7 %, REHEM Fw=1.965 min) .
&% 76: 'TH NMR (400 MHz, CDCI3) § 8.56 (d, J = 5.9 Hz, 2H), 7.28 (s, 2H), 4.68 (t, ] = 6.4 Hz. 1H),
3.73 (s, 1H), 3.64 — 3.55 (m, 1H), 2.23 — 2.14 (m, 1H), 1.96 (d, ] =12.7 Hz, 1H), 1.82 — 1.65 (m, 10H), 1.46 —
1.23 (m, 10H), 1.09 (d, ] = 6.4 Hz, 2H), 1.05 (d, ] = 5.2 Hz, 3H), 1.01 — 0.92 (m, 2H), 0.88 (d, ] = 6.5 Hz, 3H),
0.65(s, 3H). '°F NMR (377 MHz, CDCI3) § -88.62, -89.25, -109.77, -110.65, -111.24.

S 77

WA 77 (1R,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-1-[(2R)-6-(2,2- — &K I [d][1,3]| ZE I K8
-4-35)-6- 25 O-2-5]-4,4- 7 -9a,11a- — FE T ANE-1H-H R FH[1,2-a]3E-6,7-—FF [ 4% .
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Set

B BER 4-0R-22- T FAEFF[[1,3] =M (177.8 mg, 0.75 mmol, 3.5 eq) V& i E IC /K VY Sk I
@ mL)yH, HEAEAIE-78C, MAIETHM (026 mL, 0.64 mmol, 3.0eq), FFRFFIEEZHEE 30 min.

¥ 1 & ¥ (5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR,12bR)-11,11- — % -2,2,5a,7a- P4 FF 3 -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7S &-3aH-FF o 3 [1°,27:1,2]3E 3 [7,8-d][1,3] = 2230 K
8-8-FL1CEE T (100mg, 0.21 mmol, 1.0eq) ARG (2 mL) AR Bk S S, SRz i
FRTE-78°C $it#F 30 min. L TLC R CHMEE: L/ 4ME=5:1, BREHIIEKO WM 7E4. ¥ 20mL
AKINFIR AR ey, 2R 8 (20mLx2) REHL, &P A NAHREAE GomL) Bk, &9
BHARTHR, IR, HAEEE RN (A 2B OlkE=00 « 10> difh, 530 EEEEH
(5R) -5- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-=%i-2,2,5a, Ta-PYHHE7S
S-AH-A R IE[7,813E[1,2-d][1,3] S Z 0 R -8-28) -1- (2,2- A I [dI[1,3] = E 23 b -4-55)

1B 77-1 (80 mg, WL 60 %).

B0 KRN (SR) -5- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-Z4
222,52, Ta-DU PR B E-4H-3R K B [7,813E[1,2-d][1.3] —E 283 R -8-2) -1- (2,2- & EIF[A][1,3]
SRLIFRE-4-F) T-1-8 77-1 (80 mg, 0.13 mmol, 1.0 eqdE T PUEMLT G mL)T, MAMLIE (1
mL,3mol/L), KRR FRAESFEMA1 he TLCHR CHililk: 88 Z8E=5:1) WM. 7K (10mL) n
NEIZ PR, KZHAZBRZFR(3x10mL)ER . & H 2.8 2,823 B A WAE 2K (3x10 mL) Bk
o LR OTRIE TR T 1, L IEARZE S 2. 2R (k. 2 ZME=80 : 20
) dhith, BRAGEE, REETFEIFRSAES: Waters Acquity UPCC; 3%+ : Daicel CHIRALPAK
IC_3, 3.0*150mm, 3um; mzENHH: A/B:COx¥MeOH (0.1%DEA) =70/30; Jid: 2.0ZF /2048 HHE
. 37)3F(1R,3aS,3bS.5aR,6R, 7S,9aR,9bS,11aR)-1-[(2R)-6-(2,2- A FE[d][1,3] Z A 43 )8 -4-
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)-6-$23E B1-2-3£]-4,4- — -9a, 11a- — W I+ E-1H-3 R I [1,2-a] 3E-6,7- 577 (28.80 mg, 41597 %,
W38 %, {REAlte=0.921 min). 'H NMR (400 MHz, CDCl3) 8 7.13 (dd, J = 8.0, 1.8 Hz, 1H), 7.07 (t,
J=17.9Hz, 1H). 6.97 (d, J=7.3 Hz, 1H), 4.94 — 4.83 (m, 1H), 3.77 — 3.71 (m, 1H), 3.65 — 3.54 (m, 1H), 2.30
~2.05 (m, 2H), 2.02 — 1.90 (m, 2H), 1.89 — 1.76 (m, 6H), 1.75 — 1.63 (m, 3H), 1.50 — 1.39 (m, 4H), 1.38 —
1.32 (m, 3H), 1.31 — 1.20 (m, 2H), 1.16 — 1.08 (m, 2H), 1.07 — 1.02 (m, 4H), 1.01 —0.94 (m, 1H), 0.92 - 0.85
(m, 3H), 0.65 (d, J= 1.9 Hz, 3H). '°F NMR (376MHz, CDCI3) & -49.75 (qd, J = 97.3, 9.6Hz, 2F), -88.95 (d,
J=235.8Hz, 1F), -110.94 (d, J = 235.9Hz, 1F).

Ltz 80
1h&%) 80 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — f-1-[(2R)-6-(2- T BE-3-3)-6- 2 KO-
2-5]-9a,11a- = FEA NS -1H-H X FF(1,2-2]3E-6,7-ZBF % .

5

Bt HIER 3-R-2-FEIEME (141 mg, 0.75 mmol, 3.5 eq)EMAE KN ETLE (3 mL)F, K#
AHIZE-78°C, HINIET 3E4E (0.26 mL, 0.64 mmol, 3.0 eq), JFRFHEEHRHE 30 min. L EYI(5R)-
5-[(3a8,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11,11- = % -2,2,53,7a- LY FH ®*o-
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 175 &-3aH-FF [ H[1°,2:1,2] 3E [ 7,8-d][1,3] R A3 %
12-8-# ] 1(100 mg, 0.214 mmol, 1.0 eq) WARTEVYEFARIE 2 mLYyFIIAB ER RS, KRR
BRIE-78°C $iiHt: 30 min. TLC W CHIMES: ZMR ZHE=5:1) MR T4 . ¥ 10mL AKIAN AKIE R
Rtk g, HIMARE (100mLx3) L, EIFAHUARREREAS (10 mL) ¥k, & IFAHAE
T, WRAEDL @R (5R)-5-[(3aS,5aR,5bS,7aR ,8R,10aS,10bS,12aR, 12bR)-11,11- —§-2,2,5a,7a-4
HI35-4.5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 75 & -3aH-FF R H [ 1',2": 1,213 H [7,8-d][ 1.3] A%
IR 8 -8-FE]-1-(2-FUib v -3-28) - 1-F 80-1 (S0 mg)fH , EER F—F. LC-MS:[M+H-H,0]" =594.3.
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B4 ¥ RN (5R)-5-[(3aS,5aR,5bS,7aR S8R, 10a8,10bS,12aR, 12bR)-11,11- — % -2,2,5a,7a- P10 H % -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 7S & -3aH-34 I [ 11,2 1, 2196 [ 7,8-d1[ 1,3 Z R A FF @
-8-H:]-1-(2-F AL BE-3-3) - 1-F580-1 (50 mg, 0.086 mmol, 1.0 eq) WA TIUEILIE (3 mLyH, AR
B (1mL,3mol/L), RMAARESEMEEIh. TLC ChmE:ZRZEE=5:1) BNRN %4 . HK (10
mL) MAZ MR A, KERZBRZEN 3x10 mL)AR. &3 28 OB EH B RRAREK(3x10
mL)ei% . LFR R TOKRERAN T, SRR EM S . MM EN (GmEt: 48R EE
=65 : 35 Zifk, BIAEGERE, MEETTF RS XSS Waters Acquity UPCC; Bi%H: Daicel
CHIRALPAKIC 3, 3.0*150mm. 3um; JiaIfH: A/B:CO2/MeOH (0.1%DEA) =60/40;iik: 1.5ZFt/
S5 FEIRAL: 3780758 (1R,3aS.3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — - 1-[(2R)-6-(2- R ML g -3-3E)-6-
PR O-2-31-9a,11a- — H RS- TH- 2R FH[1,2-a]3F-6,7- 8 80 (4.06 mg, ZHE100 %, YKFS8.07%
» PREART (] te =1.683 min).

144780: 'HNMR (400 MHz, CDCI3) § 8.12 (d, T = 4.5 Hz, 1H), 7.92 (t, ] = 8.5 Hz, 1H), 7.21 (m, 1H),
4.95 (m, 1H), 3.74 (s, 1H), 3.60 (m, 1H), 2.17 (m, 2H), 1.97 (d,  =12.9 Hz, 4H), 1.82 (d, ] = 7.2 Hz, 7TH), 1.72
(s, 4H), 1.40 (s, 4H), 1.36 (m, 2H), 1.09 (s, 2H), 1.06 (s, 3H), 0.95 (m, 3H), 0.90 (dd, T = 6.7, 2.3 Hz, 3H),
0.66 (s, 3H). "F NMR (377 MHz, CDCI3) & -72.48, -76.69, -88.63, -89.26, -110.61, -111.22. LC-MS:
[M+H]* = 524.35,

Lt 81 & 83

L&) 81  (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —F-1-[(2R)-6-( 2-F EF e e-3-3)-6-#2
H O-2-3]-9a,11a-— F R NE-1H-FFRIE(1,2-2]3F-6,7-— B A1

&4 83 (IR,3aR,5aR,6R,75,9aR,9bR,11aR)-4- & -1-[(2R)-6- F2 £ -6-(2- F H H b g -3- ) &-2-
%]-9a,11a-— FF%£-2,3,3a,5,52,6,7,8,9,92,9b,10,11, 11 a-+ [UE-1H-FF X FE[1,2-a] FE-6,7- —BE (1] 75
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e WJER 3-R-2-FEEMENE (141 mg, 0.75 mmol, 3.5 eq)IAMATE L/KIUERR (3 mL)d, AF
AEHIZ78°C, MINIE T E4E (026 mL, 0.64 mmol, 3.0 eq), FHREHRFEHFE 30 min. 44LAYI(SR)-
5-[(3a$,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11-  — 4  -225a7a- P§ FH FE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 7N &\-3aH- 3 [X H[1°,27:1,2] 3£ FF [7,8-d][ 1, 3] — R R,
18 8- 2 1 T B I A (SR)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- R -2,2,5a,7a- PU F 2 -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ U -3aH-3F R FF[1°,2°: 7,815 FF[1,2-d][1,3] — 8 Z+ R SR J8-8- 5
CFF I RS (100 mg, 0.214 mmol, 1.0 eq) AFAEFEVUEMLIE (2 mL)FIAE] FARRMNEH, K
AR R E-78°C HiEH: 30 min. I TLC R CAMEE: 28 2B=5:1) M4, 4 10 mL KA
KIMF AR, EHIEBAR (100mLx3) L, SIFAHAERBREAN (10 mL) B, &
IE VAT, W4m43 3070 CtriR 81-1 71 83-1 HlA RS )(80 mg), BLFEMH T T—2H . LC-MS: ([M+H-
H,0]" = 5943,

B KR BNYI(5R)-5-[(3aS,5aR,5bS, 7aR,8R, 10aS,10bS,12a8,12bS)-11,11,12a- = §.-2,2,5a, 7a- /Y FF -
4,5,5a,5b,6,7,7a,8,9,10,102,10b,11,12,12a,12b- 1 7N &l-3aH-FR LI [1°,27:1,2] FE 5F [ 7,8-d][1,3] — A A Tk
18 -8-FE1-1-(2- F R L Ak g -3-3) - 1- B 81-1 A1 (5R)-5-[(3a8,5aR,5bR,7aR,8R,10aR, 12aR, 12bR)-11- 7 -
2,2,5a,7a- 1 Ff 3-4.5,52,5b.6,7,7a,8,9,10,10a,12,12a,12b-+ U & -3aH-3F & IF[1°,2:7,8]FE I [1,2-d][1,3] =
SR G -8-FE |- 1-(2- FR AR ML e -3-25) - 1B 83-1 ML (80 mg, 0.14 mmol, 1.0 eq)i&-T VUL
QB mL)F, MARER (1 mL, 3mol/L), RFAERIEERBIEI h. TLCHR CAMES: LR ZE=S5:1 &
WM 5E4. KK (LomL) IMAFIR MRS, KEH OB OBR(3x10 mL)AER. &I LB LB IEIF
HAWAMEHK(3>10 mL)y#k. L8R OEEFTKRERMTE, DAk aE@ s G, il
BT CRlEE: ZBRZER=65 « 35 4ift., BEAGEGE, %50E TSR (X3 Waters Acquity
UPCC; i%#E: Daicel CHIRALPAK IB 4.6*250mm, Sum; ##/4H: A/B:CO2/MeOH (0.1%DEA)>=50/50;
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WO : 1.5 /a4 REIRAE: 37/ F(1R,3a8,3bS,53S,6S,7S,9aR,9bS, 1 1aR)-4,4,5a- = fi-1-[(2R)-6-F%
He-6-(2- AR FENE e -3-F5) O -2- 55 ]-9a, 1 1a- — F 7N A TH- 3R [ 1,2-a]3E-6,7- B2 81 (2246 mg, 2l
J%99.06 %, 1%F30.11 %, RN IE)tr=1.484 min)fll (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4- - 1-[(2R)-6-
R -6-(2- A A nE-3-3) 2-2- 3 B-2-3£]-9a, 11a- — 1 3£-2,3,32,5,5a,6,7,8,9,92,9b,10,11,11a-+ 0 & -
1H-3F R [ 1,2-a]3E-6,7- B2 83 (1.98mg, Z/¥89.13 %, UXFE2.75 %, Rt =1.986 min).
tb&% 81: 1HNMR (400 MHz, CDCI3) 3 8.08 (m, 1H), 7.62 (t, ] = 5.2 Hz, 1H), 6.91 (dd, J=7.2, 5.1 Hz,
1H), 4.79 (dt, T = 13.4, 6.7 Hz, 1H), 4.01 (s, 3H), 3.74 (s, 1H),3.60 (m, 1H), 2.16 (m, 2H), 1.97 (d, T = 13.2
Hz, 1H), 1.82 (m, 4H), 1.70 (m, 4H), 1.36 (m, 11H), 1.10 (s, 2H), 1.06 (s, 3H), 0.98 (m, 2H), 0.90 (dd, ] = 6.5,
3.3Hz, 3H), 0.66 (d, J = 1.8 Hz, 3H). '°F NMR (377 MHz, CDCI3) & -88.63, -89.26, -110.63, -111.26. LC-
MS: [M+H] "= 536.35.

1k &% 83: 1H NMR (400 MHz, CDCI3) & 8.11 (m, 1H), 7.68 (s, 1H), 6.95 (m, 1H), 4.81 (d, ] = 4.9 Hz,
1H), 4.06 (s, 3H), 3.85 (s, 1H), 3.59 (d, J = 11.6 Hz, 1H), 2.66 (s, 1H),2.02 (d, J = 11.3 Hz, 1H), 1.92 (s, IH),
1.81 (dd, J = 20.6, 13.4 Hz, 6H), 1.77 (s, 3H), 1.61 (d, ] = 9.5 Hz, 3H), 1.44 (m, 7H), 1.25 (s, 3H), 1.10 (m,
3H), 1.05 (s,3H), 0.92 (dd, J = 6.5, 2.8 Hz, 3H), 0.63 (d, ] = 1.5 Hz, 3H). '°F NMR (377 MHz, CDCI3) & -
109.77. LC-MS: [M+H] * =516.35.

L% 82 & 87

&4 87 (1R,3a8,3bR,78,9a8,9b8,11aR)-1-[(2R)-6-(2,6- — A 3)-6-5 53 O -2-£[-4,4- —5-9a,11a-
R EANE-TH-FRIF(1,2-a] JE-7-BE O]

L& 82 (1R,3aR,7S,9a8,9bR,11aR)-1-[2R)-6-(2,6- ~ FF H)-6-F H O -2-5 |-4-F-9a,11a- — F -
2,3,3a,5,5a,6,7,8,9,92,9b,10,11,11 a-+ U S -1H-3F [Z I [1,2-a] FE-7-B2 (K] 1) 4%

ZHRS] 74&75, F4 56 )\ Y 1-0R-2- AR OR M 2-90-1,3- 900K, JF@d FE9R 5> SFC 708 (X
#% . Waters Acquity UPCC; i #E: Daicel CHIRALPAK IB 4.6%250mm, Sum; JiZj#H: A/B:
CO2/MeOH(0.1%DEA)=60/40; Jiii#: 1.5 =ZSt/704%0; . 37 &) H2(1R,3aS,3bR,75,9aS,9bS,11aR)-
1-[(2R)-6-(2,6- — . 7K 3£ )-6-F2 F TV 2- 5 1-4,4- 9 -9a,11a- — P E+ 75 & -1H- 3 1% 3 [1,2-a] £ -7- 15
87(35mg. ¥ 100 %, YUFE 56 %, {REZIIE tx=1.293 min)F(1R,3aR,7S,9aS,9bR, 11aR)-1-[(2R)-6-(2,6-
TR HY-6- 32 T -2-FE-4- 5 -9a,11a- — I %E-2.3,3a,5,52,6,7.8,9,9a,9b,10,11,11a- + PU & -1H-3F & HF:
[1,2-a]3E-7-B% 82(5mg, SHFE 100%, YT 8%, FREZHTIH] (r=1.646 min).

87: 'H NMR (400 MHz, CDCI3) & 7.25 — 7.16 (m, 1H), 6.87 (t, ] = 8.3 Hz, 2H), 5.03 (t, ] = 7.2 Hz, IH),
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3.69 —3.53 (m, 1H), 2.03 — 1.92 (m, 2H), 1.86 —1.70 (m, 7H), 1.64 — 1.49 (m, 4H), 1.47 — 1.25 (m, 10H), 1.07
(ddd, J = 27.8, 15.1, 11.4 Hz, 5H), 0.89 (t, ] = 6.0 Hz, 3H), 0.84 (s, 3H), 0.65 (d, J = 3.7Hz, 3H). "°F NMR
(376 MHz, CDCI3) & -88.97, -89.60, -110.85, -111.48, -115.39, -115 46.

82: 'HNMR (400 MHz, CDCl3) & 7.21 (t, J = 7.4 Hz, 1H), 6.87 (t, ] = 8.2 Hz, 2H), 5.03 (s, 1H), 3.63 (d, J
=26.3 Hz, 1H), 2.01 (dd, J = 11.2, 8.9 Hz, 3H), 1.91(s, 2H), 1.84 (s, 3H), 1.76 (s, 3H), 1.68 — 1.48 (m, 6H),
1.44 (dd, T = 10.8, 5.9 Hz, 2H), 1.38 (d, J = 5.0 Hz, 2H), 1.30(dd, J = 11.6, 5.1 Hz, 4H), 1.13 (d, ] =12.9 Hz,
1H), 1.08 (d, J=10.0 Hz, 2H), 1.02 (d, J = 11.9 Hz, 1H), 0.92 — 0.84 (m, 5H), 0.80 (d, J = 11.0 Hz, 3H), 0.66
(dd, J = 28.8, 3.7 Hz, 3H). °F NMR (376 MHz, CDCl3) § -110.61, -115.39, -115.46.

T 84 & 88

1k 54584 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — Fi-1-[QR)-6-FB H-6-B-[( SR P H)EH | %
#)8-2-%1-9a,11a- —F E A+ ANS-1H-3F K IFFE[1,2-2] FE-6,7- —FF I

th44788 (1R,3aR,5aR,6R,75,9aR,9bR,11aR)-4-F-1-[2R)-6-F2 F-6-3- [ SR E)AE|FE) -2-
%]-9a,11a-— H1%:-2,3,32,5,52,6,7,8,9,92,9b,10,11,11a-+ VU & -1 H-3F R H: [ 1,2-a] FE-6,7- — BE il %

OCF, OCF;
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— % B RRN-R-3-[(S A A (126.7 mg, 0.5 mmol, 3.5 eq)¥# ARAE LK IR (3 mL)F
, RBEAHZE-78°C, MAILETEM (1.8 mL, 0.45 mmol, 3.0 eq), FFIRFFIREHEFE30 min. L&
(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = % -2,2,5a7a- P4 H H -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-F 7N &-3aH-3 % [ 1°,2°:1,2] FE F[7,8-d][1.3] & 2443 %
g 8- B ] T B I A (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- % -2,2,5a,7a- 00 H FE -
4,5,52,5b,6,7,7a,8,9,10,10a,12,122,12b-1 PY S -3aH-34 [ IF[1°,27: 7,81 I [1,2-d][ 1. 3] — A A FA 1 18 -8- 5K
CUEE I PVEEY) (70 mg, 0.15 mmol, 1.0 eq) AMFAEVUEIERE (2 mLyF AR Bl SOy, S
RRTE-78°CHEHE30 min. L TLCH CAIMEE: 28 ZB8=5:1) Wl 584, H10 mL KA Kl
FIRAR R, R ORE (100mLx3) R, SIFAHUHREME A (10 mL) %, #9306
HURETFLE, RS 2170 (IR 84-1F188-LHH iR &4 (70 mg), REHEHRAT T —%.

B35 ¥ UM A (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10a8S,10bS,12aR, 1 2bR)-11,11- — % -2,2,5a,7a- JU F -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 17 &-3aH-3F [ [1°,27:1,2] 3E 7 [7,8-d][1,3] A3 %
12-8-F-1-B-[(SHRFE)YEFEEE O-1-8 84-1 A (5R)-5-[(3a8,5aR,5bR,7aR,8R,10aR,12aR, 12bR)-
11-5.-2,2,5a,7a- VU 3L -4,5,52,5b,6,7,7a,8,9,10,10a,12,12a,12b-1 VU &, -3aH-3F [k F [1°,2:7, 8] FE F[1,2-
dI[1,3] = A I8 -8- 2 - 1-G-[(= R/ P )AL R HE) O-1-FF 88-1 HH (70 mg, 0.11mmol, 1.0 eq)¥&
FUOEMEE (3 mL)H, MARIEER (1 mL, 3mol/L), SRR FREMEEHEL he TLC ChHIME: 2832
Be=5:1) WM 5E4. Kk (10mL) MIABIBE R, KEH 8 AFR(3x10mL)AER . &4
18 B8 2 H A MRAN B Eh7K( 3x10 mLyPevk . W8 LRRJZ HITCKBRER AN T8, a8 fR 415 SIHH ot
FEEHENT CRbR: 2R 28E=65 : 35 Zift, HEIEAREER, R)5EEFERDSFCHE (
{X3%: Waters Acquity UPCC; 4. Daicel CHIRALPAK IC 3, 3.0%¥150 mm, 3 um; JizZi#H: A/B:
CO2/MeOH(0.1%DEA)=65/35 ; I # : 20 = F+ / 4 % s H & : 37 ) & 7
(IR,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-4,4- —%-1-[(2R)-6- 2 -6- (3-[(= & F H YA R HFE 2 -2-F -
9a,11a- — A NE-1H-FF L H[1,2-2]3E-6,7- —FF 84 (33.05mg. #1E99.04 %, UWF49.94%, {RHK
Aty = 0.700 min) 1 (1R,3aR,5aR,6R.7S,9aR,9bR, 11aR)-4-fi-1-[(2R)-6-F3 I -6-(3-[(= fl F 35 I | 6 )
C-2-FE )8 -2-31-9a, 1 1a- — HIH-2,3,3a,5,52,6,7,8,9,94,9b,10,11, 1 1a-+ U & - 1H-3F [R HF[ 1,2-2]FE-6,7- — %
88 (297 mg, ZifE 97.97 %, WF496%, FREENE tz =0.927 min).

&% 84: 'HNMR (400 MHz, CDCl3) § 7.37 (t, J = 7.9 Hz, 1H), 7.28 (s, 1H), 7.22 (s, 1H), 7.12 (d, ] =
8.0 Hz, 1H), 4.74 — 4.65 (m, 1H), 3.74 (s, 1H), 3.60 (dt, J = 11.0, 4.0 Hz, 1H), 2.29 — 2.07 (m, 1H), 1.97 (d, J
=12.9 Hz, 1H), 1.88 — 1.77 (m, 8H), 1.77 — 1.60 (m, SH), 1.50 — 1.24 (m, 10H), 1.11 (dd, T = 14.1, 5.1 Hz,
2H), 1.06 (s, 3H), 1.02 — 0.92 (m, 2H), 0.89 (t, J = 5.9 Hz, 3H), 0.65 (s, 3H). '°F NMR (377 MHz, CDCI3) § -
57.72, -88.64, -89.27, -110.64, -111.26.

{44 88: 'HNMR (400 MHz, CDCly) 8 7.37 (t, I = 7.9 Hz, 1H), 7.28 (s, 1H), 7.22 (s, 1H), 7.12 (d, ] =
7.9 Hz, 1H). 4.74 — 4.67 (m, 1H), 3.85 (s, 1H), 3.63 — 3.56 (m, 1H), 2.65 (t, ] = 14.8 Hz, 1H), 2.02 (d, ] = 14.1
Hz, 2H), 1.90 — 1.66 (m, 11H), 1.61 (d, J = 12.8 Hz, 4H), 1.45 (dd, J = 15.3, 7.8 Hz, 4H), 1.35— 1.22 (m, 7H),
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1.09 (dd, J=12.2, 4.5 Hz, 3H), 1.04 (s, 3H), 0.90 (dd, J = 6.4, 4.4 Hz, 3H), 0.62 (d, ] = 1.3 Hz, 3H). LC-MS:
[M+1-HOT" = 551.30. °F NMR (376 MHz, CDCI3) & -57.72, -109.77.

L] 89 & 90

1L &% 89  (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[(2R)-6-F2 H-6-(1,3-Fh J4 B F
RkB-2-3) B-2-%]-9a,11a- = FE A AR E-1H-F R IH(1,2-2] FE-6,7- B A

LAY 90 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-5-1-[(2R)-6- 2 H:-6-(1,3-Fi S« B4 IR )E-2- )
C-2-%]-9a,11a-— F 3£-2,3,32,5,52,6,7,8,9,92,9b,10,11,11a-+ WU S -1H-3F R H: [1,2-a] FE-6,7- — BE (I 4%

(/\N
L

OH

Wb R 13-FRARE A4S (44.7 mg, 0.5 mmol, 3.5 eq) A MFET K IYEREN (3 mL)yH,
R ARBIE-78°C, AANIETHE (1.8 mL, 0.45 mmol, 3.0 eq), FHRIFIREHPE 30 min. K5(5R)-5-
[(3aS,5aR,5bS,7aR,8R,102S,10bS,12aR, 12bR)-11,11- = & -2,2,52,7a- P H 3 -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-F 7N &-3aH- 38 [ [ 1°,27:1,2] 3E [ 7,8-d][1,3] =R 4¢3 /%
2 8- & 12 B I M (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- & -2,2,5a,7a- P4 H F -
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4,5,52,5b,6,7,72,8,9,10,10a,12,12a,12b-+ DU & -3aH-FF [ 1°,27:7,8] 3 £ [1,2-d][1,3] = R 43R 048 -8- 3]
OfE I FEEY (70 mg, 0.15 mmol, 1.0 eq) METEVISERRTE (2 mL)F AR ERRMRF, N
TR AR AE-78°C $EHE 30 min. @i TLC #R CAIMER: L8R ZH=5:1) MMM 54 . ¥ 10mL KA 7K
mE R R, (AR AR (100mLx3) ZERL, AP PUHA MRS (10 mL) ¥k, &9
BT, RGBT R 89-1 F190-1 M5 (70 mg), REHHEBHT T 5.

B ¥ RN A (5R)-5-[(3aS,5aR,5bS,7aR,8R, 1028, 10bS,12aR, 12bR)-11,11- — 45 -2,2,5a, 7a- JU HF k-
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7N &l-3aH-FR K I [1°,27: 1, 2] FE 9 [7,8-d][1,3] — A A< Ff [k
12 -8-FE]-1-(1,3- TR 2% WAL 8 -2-FE) - 1-8F 89-1 Al (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12aR, 12bR)-
11-9.-2,2,5a,7a- P4 F 3£ -4,5,52,5b,6,7,7a,8,9,10,10a,12,12a,12b- 1 PU &, -3aH-3F [ 3:[1°,2°:7,8]1 3F 3 [1,2-
dI[1,3] = IR B -8-FE1-1-(3-[(1, 3- TR A2 A A R 8 -2- 25 - 1-% 90-1 FH& (70 mg, 0.1mmol, 1.0
eq) W TIUSEMRE G mL)F, JAMEER (1mL,3mol/L), REAKREZRSEFLh. TLC CAHE:Z
I8 2 0E=5:1) IR N 5E4 . ¥k (10mL) MAZIRMNAERF, KEH B AER3*10mL)2ER. &
HEAE I H M &K (3310 mL)Zesk . L8R ZF6)Z KRG T, ek E 20 .
AT CRREE: AR AER=65 ¢ 35) glifk, HRIAMREE, REETFHIRASFCaE (L
#&. Waters Acquity UPCC; {43%4%: Daicel CHIRALPAK IC 3, 3.0*150mm, 3 um; JizhH: A/B:
CO2/MeOH(0.1%DEA)=50/50 ; R # : 15 Z J+ /4 ® ; & & : 37 F ) 7/ 3
(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS, 1 1aR)-4,4- — fi-1-[(2R)-6- 2 FE-6-(1,3- TR 2 B R 3 R 48 -2- ) B -2- 3 -
9a,11a- = H BN E-1H-F FF[1,2-a)3E-6,7- 2B 89 (17.91 mg, 4HFE93.50%, WF36.11%, (B[]
tr = 1.209 min) 1 (1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-4-F-1-[(2R)-6-F2FE-6-(1, 3- TR 2= B4 FA R A8 -2-5E)
O-2-2£10-2-21-9a, 1 1a- = F1 %£-2,3,34,5,52,6,7,8,9,92,9b,10,11, 1 La- T PU S - 1H-FF [ I [ 1,2-a] FE-6,7- — %
90 (2.09mg, Z1F¥98.75%, UNF4.63%, {REEAS At =1.618 min).

th &% 89: 'H NMR (400 MHz, DMSO) § 7.72 — 7.69 (m, 1H), 7.58 (dd, ] = 3.2, 1.8 Hz, 1H), 6.05 (dd, J
=5.2, 1.2 Hz, 1H), 4.78 (dt, J= 8.0, 3.9 Hz, 1H), 4.40 (d, J= 6.0 Hz, 1H), 4.24 (d, J= 3.4 Hz, 1H), 3.49 (d, J
=24 Hz, 1H), 3.35 (d, ] = 6.6 Hz, 1H), 2.17 — 1.97 (m, 1H), 1.91 (d, T = 12.5 Hz, 1H), 1.85 — 1.54 (m, 8H),
1.43 (d, J = 9.9 Hz, 3H), 1.37 — 1.15 (m, 9H), 1.05 (t, ] = 10.5 Hz, 3H), 0.98 (s, 3H), 0.87 (d, ] = 6.4 Hz, 3H),
0.62 (s, 3H). LC-MS: [M+1]" = 512.37. '°F NMR (377 MHz, DMSO) & -86.66, -87.28, -108.65, -109.27.
54 90: '"H NMR (400 MHz, DMSO) 6 7.70 (d, J = 3.2 Hz, 1H), 7.58 (dd, I = 3.2, 1.7 Hz, 1H), 6.06 (d, J
=5.2Hz, 1H),4.77 (dt, ] = 8.2, 4.8 Hz, 1H), 4.41 (d, ] = 6.0 Hz, 1H), 4.24 (d, ] = 3.4 Hz, 1H), 3.59 (d, ] = 2.8
Hz, 1H), 3.29 (d, ] = 4.2 Hz, 1H), 2.03 — 1.93 (m, 2H), 1.84 — 1.56 (m, 10H), 1.47 — 1.27 (m, 8H), 1.25 (d, ] =
9.6 Hz, 4H), 1.07 (ddd, J = 35.6, 21.8, 13.4 Hz, 4H), 0.95 (s, 3H), 0.88 (d, J = 6.5 Hz, 3H), 0.57 (s, 3H). LC-
MS: [M+1]" = 492.25. '°F NMR (377 MHz, CDCl3) & -103.90.

LG 91&92
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fha491 B 92 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — %-1-[(2R,6S)-6-F2 H-6- (ML 1E-2-
) C-2-%1-9a,11a- — FEA NS -1H-F I [1,2-a] 3E-6,7-—EBF

&t 92 B 91 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — #-1-[2R,6R)-6-33 H-6- (L BE-2-
H)B-2-3]-9a,11a- = B HEA+ NS -TH-3F R I [1,2-a136-6,7- —BF (155

1 91-1 913%92 928891

H— K EURl 2-IRAENE (118.50 mg, 0.750 mmol VA fREE To /K VU &I (5 mL)H, 14 R A HIZ=-78 °C,

N IE T B (0.257 mL, 0.643 mmol), JF R ¥ HE E K HE 30 min . KA D (SR)-5-
[(3aS,5aR,5bS,7aR ,8R,10aS,10bS,12aR, 12bR)-11,11- = % -2.2,5a7a- P
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-+ 7N &-3aH- 38 [l [ 1°,27:1,2] 3E [ 7,8-d][1,3] =R 2<3F /K%
18-8-FL1 O 1(100 mg. 0.214 mmol VAR 7EPUSRIR (5 mL)InAE] Bk SN, SN R R TE-780C
Pt 30 mine TLC AR (A ilik: 18 =51 IR 5E4. ¥ 10 mL KD ZKINE] SN A R A,
LR B (100mLx3) ZEHL, & IFANARREMSEME (10 mL) ¥k, AV, &Y
5 2 I {8 i IR (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- — %% -2,2,5a,7a- VU FH 3 -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 175 &-3aH- 2R [ H[1°,2:1,2] 3E 7 [7,8-d][1,3] 43 %
e -§-FE |- 1-(MHEIE -2-35) B-1-BF 91-1 (70 mg, 0.103 mmol, 47.88%) #H .

535 B RSY(5R)-5-[(3aS,5aR,5bS, 7aR ,8R, 10aS,10bS,12aR, 12bR)-11,11- —#-2,2,5a,7a-PU F 5
-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 75 & -3aH- 38 [ FE[1°,2°:1,2]3E FF[7,8-d][1,3] = A K&
o8- |- 1-(MHE e -2-35) B-1-BF 91-1 (70 mg, 0.11mmol, 1.0eq)iET ISR G mL)F, IMARKHE (1
mL, 3mol/L), RN AEFIEHEE 1 ho BT TLC R ChlBk 2R ZH-5:1) BN . K

(10mL) JIAFIRNEFR T, KEHZMBZEE(3x10 mL)ZER ., &7 EA B3 HAWAE K 3x10
mL)BeEk. LR OBREMJTKmMBRATE, SEAkmBaoas. s EZi Canmit: cRa
fig=65 : 35) #lifh, BIAAREE, AEELFERPAEE: Waters Acquity UPCC; E3ERFE: Daicel
CHIRALPAK IC 3, 3.0*150mm. 3um; JRZIHH: A/B:CO2/MeOH (0.1%DEA> =65/35;#: 2.0 ZT+
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JoyE KRR 37 A ZIMLE Y 91 (4.46 mg, 0.009 mmol, 6.89%, 17 B4 B 7] tg = 1.776 min) N4k &4 92
(5.72 mg, 0.011 mmol, 8.25%, F~ B A 4] tr = 1.986 min).

&4 91:  1H NMR (400 MHz, CDCI3) 3 8.55 (d, J = 4.7 Hz, 1H), 7.71 (td, J= 7.7, 1.4 Hz, 1H), 7.29 (s,
1H), 7.25 — 7.21 (m, 1H), 4.74 (dd, ] = 7.8, 4.4 Hz, 1H), 3.74 (s, 1H). 3.65 — 3.57 (m, 1H), 2.29 — 2.09 (m,
1H), 1.96 (dd, ] = 9.5, 3.3 Hz, 0H), 1.85 — 1.77 (m, 1H), 1.76 — 1.70 (m, 1H), 1.56 — 1.45 (m, 1H), 1.40 (dd, J
=13.6, 8.8 Hz, 1H), 1.34 — 1.24 (m, 2H), 1.15 — 1.08 (m, 1H), 1.06 (s, 3H), 1.01 —0.93 (m, 1H), 0.89 (t, ] =
5.2 Hz, 3H), 0.65 (s, 3H). ' F NMR (376 MHz, CDCI3) § -88.63, -89.26, -110.62, -111.25.

{b &9 92: H NMR (400 MHz, CDCl3) & 8.55 (d, J = 4.8 Hz, 1H), 7.70 (td, J = 7.7, 1.5 Hz, 1H), 7.22 (dd,
J=72,5.2Hz, 1H), 4.74 (dd, T = 7.7, 4.2 Hz, 1H), 3.74 (s, LH), 3.59 (m, 1H), 2.21 (ddd, J =284, 13.8, 7.1
Hz, 1H), 1.97 (d, J = 12.7 Hz, 1H), 1.80 (dd, J = 16.2, 6.4 Hz, 4H), 1.70 (m, 6H), 1.33 (ddd, T =20.1, 16.0, 6.8
Hz, 11H), 1.11 (d, ] = 5.4 Hz, 2H), 1.05 (s, 3H), 0.97 (m, 2H), 0.90 (d, ] = 6.4 Hz, 3H), 0.63 (d, ] = 11.0 Hz,
3H). ' F NMR (376 MHz, CDCI3) & -88.58, -89.21, -110.56, -111.19.

St 93
tb&493  (1R,3a8,3b8,5aR,6R,78,9aR,9bS,11aR)-4,4- ~ & -1-[QR)-5-CZH I )R -2-5]-9a,11a-—
R ANE-TH-3R I [1,2-a]3E-6,7- —BEI ] 4
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B0 KRB (SR) -5- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR) -11,11-%-2,2,5a,
Ta-TU B B SR -AH-R R 67,8196 1,2-d][1,3] —32-8-%) CUBRH S 1-13 (400 mg, 0.805 mmol, 1.0 eq)
T IUEMRE (6 mL)H, MAFEE (3 mL, 3 mol/L), RNAREZEEMPEL he BETLCIR (Al
fik: O L FE=10:1, BREHEBAEND KRN BERE, FRNAEFETE S, FIERM. KK (30mL) MMAFIR
RR R, KEHZBEZEE( 3320 mL)AHEL. &IFEAREIF B MR &K 50 mL)Bisk. ZERZEEE
FATOKBRIERAN 15, IR FIRAEAF 2R . B ET CAMEE: 2 2FE=80 « 20D 4ifk, 3
FIHRGEEE (SR) -5- ((3S, 4R, 8S, 9S, 10R, 13R, 14S, 17R) -7, 7-24K-3, 4-"¥3-10, 13-
TR NS TH- I I [a)3E17-3) CERFEE 93-1 (330 mg, 490 %, ULER 73.42%). thEY 93-
1: 'HNMR (400 MHz, CDCls) 8 3.74 (s, 1H), 3.67 (s, 3H), 3.64 — 3.56 (m, 1H), 2.31 — 2.23 (m, 2H), 1.97
(d,J=12.7 Hz, 1H), 1.89 - 1.77 (m, 5H), 1.75 - 1.66 (m, 4H), 1.55 — 1.43 (m, 4H), 1.43 — 1.33 (m, 5H), 1.15
—1.07 (m, 3H), 1.06 (s, 3H), 1.01 (d, J = 3.0 Hz, 2H), 0.93 (d, J = 6.5 Hz, 3H), 0.66 (s, 3H). 1°F NMR (377
MHz, CDCly) & -88.96 (d, J=235.9 Hz, 1F), -110.94 (d, J = 236.0 Hz, 1F).

B RET, BIEYI(5R)-5-[(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS,11aR)-4,4- —#-6,7- —§%H:-9a,11a-—
FR AN - TH- I IR 1,2-a]FE- 1-ZE | DR FPER 93-1 (300 mg,  0.66 mmol, 1.0 eq)¥& i 7E PUERRM (1S
mL), BART TFTIAKRFENES (938mg, 3.30mmol, 5.0eq), P28 INZ A2 RILEE (IMin THF,
6.6mL, 6.60mmol, 10eq), FAEFRSE 18~20°C. ARG BRI 1 /M. TLCCATMEE :© 48R ZF5=2:1)
WEB S 57 o SRR R, HIAZBZES (30mL) fiK (20 mL), FEELIEE, KEHZBZ
fis (20mL) FEHL, FHAEIHBAMEEK GomL) ¥k, TRBERRITE, K, EREERdl
ChHMBE: 2R Z85=2: 1), BRI G EE A (1R,3aS8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — 5 -1-[(2R)-5-(¥%
BRI -2-K1-9a, 1 la- — I HE-F NS - 1H-IF R FF1,2-a]3E-6,7- —BF 93-2 (185 mg,  ZHJE: 90%, 7=
#: 61.67%)H NMR (400 MHz, CDCl3) 6 3.74 (s, 1H), 3.65 — 3.56 (m, 1H), 2.27 — 2.11 (m, 1H), 1.98 (d, J
=12.9 Hz, 1H), 1.91 — 1.78 (m, 5H), 1.77 — 1.65 (n, 4H), 1.54 (dd, J = 13.4, 9.8 Hz, 3H), 1.49 — 1.39 (m, 6H),
1.16 — 1.08 (m, 3H), 1.06 (s, 3H), 1.02 —0.97 (m, 1H), 0.94 (d, J= 6.5 Hz, 3H), 0.91 — 0.82 (m, 2H), 0.73 (t,
J=5.5Hz, 2H), 0.67 (s, 3H), 0.47 — 0.41 (m, 2H).

B=3 FRTHE ((IR3a8,3b8,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — - 1-[(QR)-5-(FF F 34 15 ) [k -2- 3 -
9a,11a-— B E+ A -1H-F LI [1,2-2]3E-6,7-FF 93-2(185mg, 0.4l mmol, 1.0eq)iEMT & H
(4mL) FIYERERQ2 mL), EFRETMA=ZZH (41mg, 1.23mmol,  3eq), 4-—FEFEMIE (40
mg, 0.33mmol, 0.8eq) FZHHELE (58 mg, 0.62mmol, 1.5eq), Bi/E7EE IR FHiEE 4 /Nif, TLCCR
Wk 2R CFE= 1 DI R N, KNG, FHIKKQOmLAEK, L8 AE (20mLx2) ZEHL, A HLH
RER K (30mL) ¥eks, TT/AKBBRANT-B, W45 AU, RERAEET 4l ChiliE: 2.8 2.88=10: 1)

1 SEC 745 ({X3%: Waters Acquity UPCC #f: Daicel CHIRALPAK TH_3, 3.0¥*150 mm, 3um; JRZIHH:

A/B:CO2/MeOH (0.1%DEA) =70/30; ii#: 2.0 =ZJt/4r%h; FREFE: 37 ) 1930 6l 42k -
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(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — §i-6- 2 F - 1-[ QR)-5-(FF IR P9 3 ) e-2- 4 1-9a, 1 1a- — FH L
TANETHIRRIF[1,2-4]FE-7-2 5 93-3 (75 mg, F1FE: 95%, F=3: 32.75%, PREERSIE] w=1.171min).
'H NMR (400 MHz, CDCL3) 6 8.04 (d, J = 7.5 Hz, 2H), 7.58 (t, /= 7.6 Hz, 1H), 7.46 (t,.J= 7.8 Hz, 2H), 4.99
(d,J=11.2 Hz, 1H), 3.98 (s, 1H), 2.25 (d, J = 35.4 Hz, 1H), 2.02 (dd, /= 17.0, 8.7 Hz, 2H), 1.83 (d, /= 10.0
Hz, 7H), 1.55 (s, 6H), 1.49 — 1.32 (m, 8H), 1.14 (s, 3H), 1.09 — 0.98 (m, 2H), 0.95 (d, J = 6.5 Hz, 3H), 0.74 (t,
J=5.5Hz, 2H), 0.68 (s, 3H), 0.50 — 0.37 (m, 2H). '°F NMR (376 MHz, CDCls) & -89.03 (d, J = 236.3 Hz,
1F), -110.80 (d, J = 236.4 Hz, 1F).

B FET, B FE-(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — f-6-F2F-1-[(2R)-5-(FR R IR TH
F)K-2-FE1-9a, 1 1a- = A NE-TH-IF LI 1,2-1]3E-7-2E B8 93-3 (20 mg,  0.036 mmol, 1.0 eq)iFf# T
PUZERIE (1 mLYRIFEE (1 mL), 7EEWR PRI (25 mg, 0.18 mmol, 5.0 eq)FI7/K (0.5 mL),
BEJG 7E IR NI 4 /N, TLC CHHEE: 2.8 ZBs=4: DI R, RNEER)E, F/KA0mL)HR, &
B0 (10mLx2) B, AHMEMEK QomL) ¥k, /KRBTSR, WEGIH, BREE
Mraidh Chi ik : 2.8 Z85=2:1), 153 5 (4[5 4 ( (1R, 3aS,3bS,5aR,6R, 75,9aR ,9bS, 1 1aR)-4,4- ~ i-1-[(2R)-
S-(FRRIRTA ) K-2-5E1-9a, 1 1a- — RN E-1H- 3 IR 1,2-a]5F-6,7- —BF 93 (2.79 mg, ZJE: 100 %,
FEE: 17.01%). 'HNMR (400 MHz, CDCl3) 8 3.76 — 3.72 (m, 1H), 3.64 — 3.57 (m, 1H), 2.45 — 2.25 (m,
1H), 2.22 — 2.07 (m, 1H), 2.02 — 1.95 (m, 1H), 1.91 — 1.77 (m, 5H), 1.76 — 1.73 (m, 2H), 1.72 — 1.64 (m, 3H),
1.49 — 1.43 (m, 3H), 1.42 — 1.36 (m, 4H), 1.33 — 1.28 (m, 3H), 1.14 — 1.09 (m, 2H), 1.06 (s, 3H), 1.03 - 0.97
(m, 1H), 0.95 — 0.92 (m, 3H), 0.73 (t, J = 5.4 Hz, 2H), 0.67 (s, 3H), 0.44 (t, J = 5.4 Hz, 2H). "’F NMR (377
MHz, CDCl3) & -88.95 (d, J = 235.7 Hz, 1F), -110.94 (d, J = 235.7 Hz, 1F).

SCHER] 95 & 96

&Y 95 (4R)-4-[(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- ~5-6,7- % F-9a,11a- ~HFH &
-TH-3R R [1,2-a] FE-1-F |-N-(2- B B)-N- FF 3 LR Bt A A

&Y 96 (4R)-4-[(1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-F-6,7- — 2 E-9a,11a- — F F:-
2,3,3a,5,5a,6,7,8,9,92,9b,10,11,11a-+ VU S -1 H-3F & 3£ [1,2-a] FE-1-FE | -N-Q2-F 2 2 )-N-FH E R EERZ 11551
#
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B RN (4R) -4- ((3S, 8S, 9S, 10R, I13R, 14S, 17R) -3-ZB4JE-4-525:-10,13-— HI
-2,3,4,7,8,9,10,11,12,13,14,15,16,17-+ U S - 1H- A %, —ff[a]FE17-3) [RKERHEE 47-3 (4.5 g, 10.08 mmol
, 1.0eq) T HEE (50 mL)T, IIABERHT (6.95 g 50.38mmol, 5.0eq), KK ZRLESEHEEI0
min. TLCHR CAMEE : 4B LHE=5:1 IR, JRENEFESE, iR M. KK (80mL) IIAZE
RNEZRF, KEH L8 LFR(3x80 mL)AENL . & 7 LB L8627 H A& £ K (380 mL)ik . &
% 2.8 2 FTO KRR A T4, AR SRS . ML s B2 CRmik: 418 Z85=77:235175
: 25) ditk, BEAEEER (4R -4- ((3S, 8S, 9S, 10R, 13R, 14S, 17R) -3,4-—¥2%:-10,13-—H
2£-2,3,4,7,8,9,10,11,12,13,14,15,16,17- - U S -1H-3 L M [a] 3£ 17-5 KR FHE 95-1(4.0 g, 9.89 mmol,
alifE80%, W#78.5%). 'H NMR (400 MHz, CDCl3) § 5.68 (d, J = 3.7 Hz, 1H), 4.14 (d, J = 3.3 Hz, 1H),
3.66 (s, 3H), 3.56 (d, J=11.5 Hz, 1H), 2.39 — 2.18 (m, 3H), 2.13 — 1.96 (m, 3H), 1.91 — 1.77 (m, 4H), 1.68 —
1.52 (m, 5H), 1.45 (ddd, J=15.1, 10.6, 4.8 Hz, 3H), 1.30 (dd, /=19.1, 9.5 Hz, 3H), 1.18 (s, 3H), 1.09 (d, J =
9.3 Hz, 4H), 0.92 (d, J = 6.4 Hz, 4H), 0.68 (s, 3H).

122



WO 2025/021193 PCT/CN2024/107804

B KRN Y (4R) -4- ((3S, 8S, 9S, 10R, 13R, 14S, 17R) -3.4-FH-10,13-— H -
2,3,4,7,8,9,10,11,12,13,14,15,16,17-+ TU4A-1H-3F & — H#i[a]dE17-3) [RERHEE 95-1 (3.95 g, 9.76 mmol,
leq)% TTAER (60 mL)F, JIAX TR (1.18 g 6.83 mmol, 0.7 eq)fI4AS T, SNk R EIR
fiFE1he TLC Al 218 48E=10:1) WIS S ERE . FHA AT AR R A K A% E 2 . RF20 mL 7K
IINEIRNAR R, [ ZBRZHE (25 mLx3) HL, WERGHUAE, 4 TKMERMN 1%, HHAEA
FRETAEMAN . AT 2R AR TENREEN CRliR: 2R 4R =95:5 [#EAGEE (R -
4- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR) -2, 2, 5a, 7a-PYHJE-3a, 5, 5a, 5b, 6, 7,
7a, 8, 9, 10, 10a, 10b, 11, 12b-PYF+5-4H-3AR (7, 81FF[1, 2-d][1, 3] —¥RH-8-HL) KRR ES
95-2 (3.5g,7.87 mmol, #li[F90%, YH72.6%). 'HNMR (400 MHz, CDCls) & 5.80 (d, J=2.7 Hz, 1H),
4.41 (d, J = 5.8 Hz, 1H), 4.15 (s, 1H), 3.66 (s, 3H), 2.43 — 2.10 (m, 3H), 1.99 (s, 1H), 1.67 - 1.58 (m, 4H),
1.53 (s, 3H), 1.35 (s, 3H), 1.26 (1, J = 7.1 Hz, 13H), 1.16 (s, 3H), 0.93 (d, J = 6.4 Hz, 3H), 0.69 (s, 3H).

B=00 LAY (R) -4- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR) -2, 2, 5a, 7a-PUFHZt
-3a, 5, 5a, 5b, 6. 7, 7a, 8, 9, 10, 10a, 10b, 11, 12b-PU+S-4H-TFE 47, 81FE[1, 2-d][1,
3] ¥R E-8-H) RERFEE 95-2(3.4 g 7.61 mmol,1.0 eq) % fRTEPIERN (50 mL)H, JIAN-$RFLARZE —H
WP HE (0.99 g, 6.12 mmol,0.8 eq), & T I EALE (11 mL, 61.88 mmol, 8.0 eq)MEEERE (D), TE/K (0.27
g, 1.52 mmol, 0.2 eq), FTTHR SRR AEN,, 25°CH 36 he TLCH CHIlEE: 28 2.85=10:1)
Wl S REHERE, SRR AR TR, AR K, ¥UK (1omL) MAZIRRNR RS, K2
H 2R 28315 mL)AEEL . &I HUZ I BRI 3K (1S mLy#evk, TR, ik
AR RO KL IR B2 ST 4G CR K 2. B8 2.6 =87: 13), BEIAMAEA (R) -4- ((3aS, 5aR,
5bS. 7aR, 8R, 10aS, 10bS, 12bR) -2,2,5a, T7a-PUHI3E-11-%8-3a, 5,5a. 5b, 6,7,7a, 8,9,10,10a,
10b, 11,120-PY5-4H-3K % 45 7,813E[1.2-d][1,3] A 24 30-8-55) [RERH S 95-3 (0.9 g, 1.96 mmol, 4l
B 90%.043%23.2%). 'HNMR (400 MHz, CDCl3) 8 5.93 (s, 1H), 4.53 (d,J= 6.4 Hz, 1H), 4.33 (dd, J=11.3,
5.5 Hz, 1H), 3.67 (d, J= 5.3 Hz, 3H), 2.36 (ddd, J = 15.3, 10.0, 5.1 Hz, 3H), 2.28 — 2.18 (m, 1H), 1.88 (dddd,
J=16.7,103, 9.6, 3.8 Hz, 5H), 1.59 — 1.55 (m, 4H), 1.50 — 1.42 (m, 2H), 1.33 (s, 5H), 1.18 — 1.06 (m, 2H),
0.94 (t, J = 7.6 Hz, 3H), 0.72 (d, J = 10.0 Hz, 3H).

B0 K& (R) -4- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR) -2,2,5a, 7a-P{HZE-11-
%(f8-3a, 5,52, 5b, 6,7.7a, 8,9,10,10a, 10b, 11,12b-PUS-4H-FF /K —H#5[7,813F[1,2-d][1,3] 4 ZFF-8-
I RERHES 95-3 (2.4 g 5.1 mmol, 1.0 eq) ¥EAR/EFHEE (100 mL) MZFERZHEE (50 mL)EP, R
AR (1.2g, 11 mmol, 2.2 eq) i R MR REHREATFE, BRNERE T FERHFEL h. #E TLC
B ChmmE - ZBRZBE =5:1) Wil NVBEEE, [RENEMTEE . RN AR, PR ENAR RS,
AEHEMS. HRELEREZN CRME 0 ZBRZE =90 : 10 ) BIAGEE (4R)-4-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- 4 H FH -11- H T FE -
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4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- [ 7N &-3aH-3K [ H:[1°,2°:1,2] FE FF [7,8-d][1,3] A =L
18-8- T RERHIEE 95-4 (1.7 g, 4lfE95%, UXK6T%).

'H NMR (400 MHz, CDCls) & 4.07 — 4.00 (m, 1H), 4.00 — 3.95 (m, 1H), 3.66 (s, 3H), 2.81 — 2.70 (m, 1H),
2.46 — 2.32 (m, 3H), 2.26 — 2.17 (m, 4H), 1.98 — 1.74 (m, 5H), 1.65 (ddd, J = 14.1, 6.7, 3.6 Hz, 3H), 1.53 (s,
5H), 1.45 — 1.37 (m, 3H), 1.32 — 1.26 (m, 6H), 1.12 — 1.03 (m, 4H), 0.93 — 0.82 (m, 3H), 0.66 (s, 3H).

B ¥ (4R)-4-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- P4 FF 3& -11- & ¥ % -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b--[- 7N &\-3aH-3K K H-[1°,2°:1,2]13E FF [7,8-d][1,3] A = IR KX,
18-8-FE IR H G 95-4 (400 mg, 0.87 mmol) VAR 7E — Z MR =BT (5 mLyH, AR &R E SR
7E80 °CHHiHEThe TLC (fiMfk: ZHR ZBE=10:1) ¥R LS, ORI FESEYE, A /MM A AR,
RN, MAZEF L (50 mL) MR RMAER, ANORREINORE KRN, 5 BRI
s ARZEH ZEHER(3x30 mL)AHL, 49 DL FIE A e b7k (40 mLyBRi . I SEANIR A 15 FH

MHEMAERHAWMEBE: OB OB=93: 718, 192 % &5 H & & ((@R-4-
[(3aS,5aR,5bS,7aR 8R,10aS8,10bS,12aR, 12bR)-11,11- = % -2,2,53,7a- Py H 3 .
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7N &-3aH-3F e [1°,2”:1,2]4E 35 [7,8-d][1,3] ~ & 330 %
18 -8-FER e 95-5 1 (4R)-4-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- %(-2,2,5a,7a- JU i 3 -
4,5,52,5b,6,7,72,8,9,10,10a,12,12a,12b- DU -3aH- 3R [ 17,2°:7,815F FF[1,2-d][1,3] = A F 3R 48 -8- 2]
KB HE 96-1 MBS (300 mg. 0.62 mmol, 2/ 90%, LL95-5iH U4 64.3%).

HAWIS-5 :  HNMR (400 MHz, CDCI3) § 4.15 - 3.95 (m, 2H), 3.66 (s, 3H), 2.29 (dddd, J = 21.8, 15.6,
9.8, 5.8 Hz, 2H), 2.06 — 1.78 (m, 7H), 1.72 — 1.59 (m, 3H), 1.55 (s, 3H), 1.51 (s, 3H), 1.43 (ddd, J = 20.7, 13.3,
5.9 Hz, 3H), 1.34 — 1.25 (m, 8H), 1.14 — 1.05 (m, 4H), 0.93 (t, ] = 5.8 Hz, 3H), 0.66 (d, J = 12.0 Hz, 3H).

BN & ( (4R)-4-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = §R -2,2,5a,7a- VU HH & -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-1 75 &.-3aH-34 K H [1°,2°:1,2]E H [7,8-d][1,3] A+ IF 1%
12 8- REE H s 95-5 F1 (4R)-4-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- 9 -2,2,5a, 7a- [Y H & -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-~+ PUE -3aH-FF [ H[1°,2°:7,818F 9 [1,2-d][ 1,3] L FR i f@-8- %]
TR g 96-1 VRS (100 mg, 0.21 mmol)iFMAEPUSREIE (1 mL)¥AM A, A 1 mol/L MESAMN
HR (0.5 mL) W, FTEIRATE 25 °CHRfi#E 16 he TLC (At ZMZHE=1:1) WIS SR,
JRRHFE TR, NI ZBR 2B (20 mL) #FE, MANHKBe s, AVUHJCKRERMT1%, ik,

JEVRATAF B S, MR BT Al CRullig: 24T 60: 400, 193] A A £ (4R)-4-
[(3aS,5aR,5bS.7aR.8R,10aS,10bS,12aR, 12bR)-11,11- = % -2,2,5a7a- P H
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7N &-3aH-FF [ 3 [1°,2:1,2]FE 3 [7,8-d][1,3] = E A FF /K,
18 8- F 1R 95-6 Al (4R)-4-[(3aS,5aR,5bR,7aR,8R, 10aR, 12aR,12bR)-11- i -2,2,5a,7a- P F 3 -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b-+ MUK -3aH-FF R FF[1°,2°: 7,815 FF[1,2-d][1,3] — 8 Z+ R SR J8-8- 5
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RIR 96-2 YRAH) (65 mg, 0.14 mmol 2% : 90%, Ll 95-6 HAEUE 59.4%).

A 95-6: 'HNMR (400 MHz, CDCI3) § 9.25 (s, 1H), 4.02 (s, 2H), 2.34 (ddd, ] = 25.4, 17.2, 9.7 Hz, 2H),
1.99 (s, 2H), 1.96 — 1.57 (m, 8H), 1.51 (s, 3H), 1.40 (dd, J = 34.3, 11.9 Hz, 6H), 1.30 (s, 3H), 1.26 (s, 3H),
1.08 (t, J = 16.2 Hz, 4H), 0.90 (dd, ] = 28.7, 9.1 Hz, 5H), 0.69 (s, 3H).

% 4P (4R)-4-[(3aS,5aR.5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = K -2,2,5a,7a- JU H % -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 17N &-3aH-3F [ 5 [1°,2:1,2] 3E 77 [7,8-d][1,3] R 443 %
12 8- KL 1R 95-6 A (4R)-4-[(3aS,5aR,5bR,7aR,8R,10aR,12aR,12bR)-11- #& -2,2,5a,7a- IU F 3 -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b- DU -3aH-3A [ 1°,2°:7,81FF FF [ 1,2-d][ 1,3] — A Z: 30 2 J8-8- 5]
KR 96-2 BAH) (50 mg, 0.11 mmol, 1.0eq)¥& & DMF (3 mL)H, KNI HATU 2-(7-fB%FIt:
ZAME)-N,N N NI H LR 7S B ERTE ) (50 mg, 0.13 mmol, 1.2eq)f1 N,N-— F A% 20728 mg,
0.22 mmol,2.0eq), FEIRBHE 15 44747, FEEMAREANZ(12mg, 0.11 mmol,1.0eq), FERBEHE 2 /)
B, TLC (Al ABROER =S DMK .. KNGS, KN KER, OB OERREE, AL
VERT B R KBES 2 IR, TR RRAN T8, FERAE EHraife (P Ak 28R ZH5=60:40) 53] (4R)-4-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11-  — & -22,5a7a- PU H  H .
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 175 &-3aH-3F [ [ 1°,2:1,2] 3E £ [7,8-d][1,3] R 430 %
12 -8-FL]-N-Q-F K ) Bk i 95-7 FN(4R)-4-[(3aS,5aR,5bR,7aR ,8R,10aR,12aR,12bR)-11-4%-2,2,5a,7a- 14
Fi3-4,5,52,5b,6,7,72,8,9,10,10a,12,12a, 1 2b-F P& -3aH-3F R FF[ 1°,2°:7,81FEFF[ 1,2-d][1,3] — S J 30 L A8-
8-FE]-N-(2- T ) LB iE 96-3 MIE-AYI(30mg, 0.053 mmol, ZEFE:90%, LA 95-7 {5 48.2%).
LC-MS: [M+H]™= 562.3

BN JE K (4R)-4-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11- — §% -2,2,5a,7a- P B % -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b--1 7N & -3aH-FF R IF[1°,27:1.213E 3 [7,8-d][1,3] = SR IR L,
13 -8-FE]-N-(Q2- T 22 MW fE 95-7 #1(4R)-4-[(3aS,5aR,5bR,7aR,8R, 10aR, 12aR, 12bR)-11-R-2,2,5a,7a-
F3-4,5,5a,5b,6,7,72.8,9,10,10a,12,12a,12b-F MU &-3aH-FR R IF[1°,2°:7,8]13E [ 1,2-d][1,3] — S 2430 LRS-
8-FE]-N-Q-F K H)RELE 96-3 HIEAY (30 mg, 0.053 mmol, 1.0 eq) ¥ T DMF 2 mLy¥, IEx
AR 5% B R SR o o RNAR R EIER 0°C 5, 2B IS HI(60%, A1) (2.26 mg, 0.056 mmol,
1.3 eq), $& TR SN FIRIEHE 30 min J5, IMABFFE (8.00 mg, 0.056 mmol, 1.3 eq), S b 4 F AL & i
PiFE 2he TLC  CRMBE: ZRRZFE=5:1) MW RN e 4, F1ERN . RAPIMAZK (10mL) #E, A
EA (ZRZ.B5) 20 mLx3)ZEHL, &H A NARRBEMEHK (10mL) P, A5 H KRBT,

T, RAEEIEAY . B RE R s A (Rl R 40 =90:10t0 80: 20) A 3IH
g £ (4R)-4-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11- = 98 -2,2,5a,7a- P4 F¥ ZE -
4,5,5a,5b,6,7,72,8,9.10,10a,10b,11,12,12a,12b-1 7N &-3aH-3F (% 3 [1°,27:1, 21 3£ FF[7,8-d][1,3] ~ A 23R /&
18 -8- 3L |-N-(2- il % 3)-N- 3£ (Bt i 95-8 1 (4R)-4-[(3aS,5aR,5bR,7aR,8R,10aR, 12aR, 12bR)-11- 5 -
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2,2,5a,7a-0U F1 }£-4.5.54,5b.6,7,7a.8,9,10,10a,12,12a,12b- PY &-3aH-3F 1% 3£ 1°.2°:7,8] JE 3F[1,2-d][1.3] —
FAFR LR -8-TE-N-QQ- TR AT )-N-F B R BEE 96-4 B &40 (25 mg, F0/F 90%, DL 95-8 iH& %k
90.3%). LC-MS: [M+H] "=576.4

BINE W KN P (AR)-4-[(3aS,52R,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11,11- — 9§ -2,2,5a,7a- P4 F 3 -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-1 7~ &.-3aH-34 [ H[1°,2°:1,2]3E [ 7,8-d][1,3] =& 243K %
12 8- L |-N-(2- L 2 35)-N- I 32 [ Bk iz 95-8 11 (4R)-4-[(3aS,5aR,5bR,7aR,8R, 10aR,12aR,12bR)-11- i -
2,2,5a,7a-PY i 3%-4.5,52,5b,6,7,72,8,9,10,10a,12,12a,12b-+ PU&-3aH- 38 R FF[1°,2°:7,813F HF[1,2-d][1,3] =
FIN A8 -8 -N-Q- A E)-N-F R R BEIZ 96-4 HIES (25 mg, 0.043 mmol, 1.0 eq)¥& T IU&EME
W (1mL)H, JIAFZEER (1mL,3mol/L), KWK RAEFRNIHLh. TLC CHililk LR ORE=5:1) I
R ST, FORIE RSB, (1R R . BK (10mL) JIAE R NAK 2, KEH 288 ZB8(3x10 mL)
., HIHEAZEIHRAWMEIEK(3x10 ML) . LR OEERIKRERIN T, Saefk4i5 2l
i FRESHEEN CEE: ZRAOBE=70 ¢ 30) 4itk, BRiAaREE, REESFERS (X
2%: Waters Acquity UPCC; #£: REGIS CHIRAL (S, S) -FLiEOI1 4.6*150mm, 3.5 um; jiahti:
A/B:CO2/MeOH ( 0.1%DEA ) =50/50; Wi: 15=Z /o4 HIEE: 37F) 8 3 (4R)-4-
[(1R,3aS,3bS,5aR,6R,7S.9aR,9bS,11aR)-4,4- — i -6,7- ~# 5-9a,11a- — I+ K-1H-F R IF[1,2-a] FE-
1-FE]-N-(2- 32K 35)-N-F 2 R BEIE 95 (6.60 mg, 4100 %, URER29 %, fREIRIAE] tr = 2.907 min)fl
(4R)-4-[(1R,3aR,5aR,6R,7S,9aR 9bR, 1 1aR)-4- & -6,7- — $ K -9alla- — H K -
2,3,33,5,52,6,7,8,9,92,9b,10,11,11a-+ PU & -1H-3F [ 3 [1,2-a] FE -1- 25 ]-N-(2- 5 4% 55 )-N- FF 5 1% B /1% 96
(0.68 mg, A7 %, Y3 %, [REHNE tr =3.328 min).

&4 95 'HNMR (400 MHz, CDCI3) 8 7.35 (dd, T = 13.9, 6.3 Hz, 1H), 7.26 — 7.14 (m, 3H), 3.73 (s, 1H),
3.58 (dd, T = 11.4, 3.6 Hz, 1H), 3.22 (s, 3H), 2.26 — 2.05 (m, 2H), 2.02 — 1.89 (m, 2H), 1.89 — 1.75 (m, 6H),
1.72 - 1.60 (m, 4H), 1.45 — 1.30 (m, 4H), 1.25 (s, 3H), 1.04 (s, 3H), 1.00 — 0.86 (m, 3H), 0.72 (d, ] = 5.5 Hz,
3H), 0.60 (s, 3H). '°F NMR(377MHz, CDCI3) 3 -89.00 (d,J = 235.7Hz, 1F), -110.96 (d, J = 236.0Hz, 1F), -
121.27 (d,J = 11.7Hz, 1F).

&4 96 : 'TH NMR (400 MHz, CDCl3) § 7.36 (s, 1H), 7.20 (d, ] = 7.4 Hz, 3H), 3.84 (s, 1H), 3.60 (s,
1H), 3.22 (s, 3H), 2.65 (s, 1H), 2.11 (s, 1H), 2.07 (s, 1H), 1.96 (s, 3H), 1.82 (s, 3H), 1.75 (s, 4H), 1.43 (s, SH),
1.08 (d, T =13.2 Hz, 2H), 1.02 (s, 3H), 0.88 (s, 4H), 0.73 (d, J = 5.7 Hz, 3H), 0.57 (s, 3H). "’F NMR (377MHz,
CDCI3) §-109.72 (s, 1F), -121.29 (s, 1F).

Kl 97

&Y 97 (1R,3a8,3b8,5aR,7S,9aR,9bS,11aR)-4,4- — -T2 5-1-[2R)-6-52F:-6-{2- (= H F H)E
E\HE) O-2-F]-9a,11a- Z R EARE-IH-FRJGH1,2-a]3E-6-F0 164
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% — 4 ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-11,11- — #% -2,2,5a,7a- P FI 2 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 17 &-3aH-FF [ H-[1°,27:1,2] 3E [ 7,8-d][1,3] Z A3 &
18 -8-F-1-2-[( M FE)EE R E ) O-1-FF 1-1 (220 mg, 0.35 mmol, 1.0 eq)/AfET & F %% (10 mL)
H, RN RE TUOKIB T, BEAESCEA, WRIRKERMERTIMAZEE (0.1 mL, 1 mmol, 3.0
eq), 4-FEIEME (8.55 mg, 0.07 mmol, 0.2 eq)f1=Z & (0.15 mL, 1 mmol, 3.0 eq), KRNAERE
FERTHF UM TLC ( Al © 2R = 10:DIRIRNE4E, KNREHAK (10 mLx2)
e, {EAE AR RS (10 mLx2), KARME A —&H G (10mLx2), YA FUH B2 FR & S .

MR E S E sy Eaith (Al 0 oAl =92 0 8) B33 A G {E LB -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-11,11- - £ -2,2.5a,7a- oL B # -
4,5,5a,5b,6,7,72,8,9,10,10b,11,12,12a,12b-1 7S & -3aH-3A [ H[1°,27: 1, 2] FE FH[7,8-d][1,3] — A F IR R 8 -8-
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FJ-1-Q2-[(ZRPE)E LI CIEEE 97-1 (190 mg, ZH/% 95%, Ui&72%). 'H NMR (400 MHz,
CDCls) 8 7.43 (d, 1 =7.7 Hz, 1H), 7.34 — 7.27 (m, 2H), 7.23 (s, 1H), 6.08 — 6.00 (m, 1H), 4.05 —3.98 (m, 2H),
2.13(dd, 7=15.2, 5.1 Hz, 1H), 1.96 (dd, ] = 12.6, 3.5 Hz, 2H), 1.87 — 1.55 (m, 13H), 1.51 (s, 3H), 1.45 - 1.32
(m, 6H), 1.30 (s, 3H), 1.29 — 1.21 (m, 4H), 1.12 (dd, ] = 12.9, 3.9 Hz, 2H), 1.07 (s, 4H), 1.04 — 0.90 (m, 4H),
0.87 (dd, J = 6.3, 4.3 Hz, 3H), 0.69 — 0.63 (m, 3H)."°F NMR (376 MHz, CDCl3) & -56.48, -89.01, -89.64, -
111.37, -112.00.

B8 B R MY 2 -(5R)-5-[(3aS,5aR, 5bS,7aR,8R,10aS,10bS,12bR)-11,11- — #i.-2,2,5a,7a- U A 3 -
4,5,53,5b,6,7,7a,8,9,10,10b,11,12,12a,12b-F /N &-3aH-3A R FF[1°,27: 1,213 3 [ 7,8-d][1,3] SR 2 3 1R 18 -8-
HE -2 [(EFRFBELEE CHEEE 9711 (190 mg, 0.28mmol, 1.0 eq)¥a T THEELE (5 mL)H,
IMAFREEER (1.5 mL, 3mol/L), RNRATEFRMF1 he TLC CHIHEE: 288 2.08=5:1) w3t
s JRENEFETTEE, FIb R, FK (1omL) IAZIRMNE R T, KEH OB ZER(3x10mL)XER. &
I 2B 2 FEE It H WA E 3h/K( 3x10 mL)Beds. £ LB E KRBT, IRk 45 205
M. HRBETHEEN ChmBl: 2R 2ZBEE=70 . 30) 4ifk, 5% A8 6K 2ZBEE-(5R)-5-
[(IR,3a$,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- - 9-6,7- - $2H-9a,11a- — H R+ NS -1H-FF R I [1,2-a] -
1-B1-2-[(EREERVEILZERE O&lE 97-2 (180 mg, ZF99 %, Y90 %). 'HNMR (400 MHz,
CDCl3) 8 7.43 (d, ] = 7.3 Hz, 1H), 7.34 — 7.27 (m, 2H), 7.26 — 7.22 (m, 1H), 6.08 — 5.98 (m, 1H), 3.74 (s, 1H),
3.60 (dd, J=7.1,4.0 Hz, 1H), 2.08 (s, 3H), 2.05 (s, 2H), 1.96 (d, J = 12.8 Hz, 1H), 1.89 — 1.55 (m, 13H), 1.49
—1.29 (m, 9H), 1.16 - 1.08 (m, 2H), 1.05 (s, 4H), 0.95 (ddd, J = 12.4, 11.2, 2.5 Hz, 3H), 0.87 (dd, J = 6.3, 4.5
Hz, 3H), 0.67 — 0.61 (m, 3H).

=4 B LFR-(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — -6,7- _ 2 H:-9a,11a- ~FEFX
S-TH- I [1,2-a]FE-1-251-1- 2-[( =90 FF ) S R ) OV BER 97-2 (180 mg, 0.28 mmol, 1.0 eq)iffif
TR (10mLYH K fe Bifd £ B Tk WK S BEAR 2 PP I Z 8T (0.04 mL, 0.34 mmol,
1.2 eq), 4-—H&IMNIE (6.97 mg, 0.06 mmol, 0.2 eq)f1=Z.J% (0.12 mL, 1 mmol, 3.0 eq), ¥k H
BTERTHAUVNT. TLC( A © ZBRZEE =10:DISMN RN B4 )5, KRS FZK (10 mLx2)
B, TEAE R HATRIREUN (10 mLx2), ZKARME A S e (10mLx2), YCHEA FHE SRR E A S .
M R Rk B (AEE . 2Ll = 80 : 20) 53 A ({4 28 -(5R)-5-
[(1R,3aS,3bS,5aR ,6R,7S,9aR,9bS,11aR)-7- Z. Wh 8 2 -4,4- —ff-6-F 2 9a,11a- — FEA7SE-1H-FF LI
[1,2-a]9E-1-F]-1-2-[(Z R A A)E £ 1FE O EME 97-3 (150mg, 4iEF 95%, I 74%). 'HNMR (400
MHz, CDCl3) § 7.43 (d, J = 7.7 Hz, 1H), 7.34 — 7.27 (m, 2H), 7.23 (s, 1H), 6.08 — 6.00 (m, 1H), 4.05 — 3.98
(m, 2H), 2.13 (dd, J = 15.2, 5.1 Hz, 1H), 1.96 (dd, ] = 12.6, 3.5 Hz, 2H), 1.87 — 1.55 (m, 13H), 1.51 (s, 3H),
1.45 — 1.32 (m, 6H), 1.30 (s, 3H), 1.29 — 1.21 (m, 4H), 1.12 (dd, J = 12.9, 3.9 Hz, 2H), 1.07 (s, 4H), 1.04 —
0.90 (m, 4H), 0.87 (dd, J = 6.3, 4.3 Hz, 3H), 0.69 — 0.63 (m, 3H).
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B 4G 2 B -(5R)-5-[(1R,328,3bS,5aR,6R,7S,9aR,9bS, 11aR)-7- £, Bk % 5 -4.4- — i -6- 1% -
9a,11a- — AN E-1H-IF I 1,2-a]9F-1-98]-1- (2-[( SR P 35S 3 2R3 © oL E 97-3 (140 mg, 0.2
mmol, 1.0 eq)ZFTE —E LT (10 mLyH, ARSI E TN (176 g, 0.4 mmol, 2 eq), SR EGRTE
RINBAEN,, 25°CHHiFEL h. TLC (il L Lf=10:1) ISR Mt , JERHERAEFETTE, #
ERBREREAN (10 mL) MBI PR RS, AHUAH AR (3x10 mL)FIL, WERRYEA L
M. BEREEBW LA (AMBE: M OEE=92: 8, B3 A06HMKL®-GR)-S-
[(1R,32S,3bS,5aR,7S,9aR,9bS,11aR)-7- 7. ek .3k -4,4- — f-9a,11a- — 1 Ik -6- 58 W I + 7 & -1H-3 % 3
[1.2-a] qE-1- B 1-2-[( =R P R AR B CENE 974 (150 mg, 401 90%. 1 3 96%) -
'HNMR(400MHz, CDCly) 8 7.43 (d, J = 7.0 Hz, 1H), 7.33 — 7.27 (m, 2H), 7.25 — 7.22 (m, 1H), 6.07 — 6.00
(m, 1H), 5.18 (dd, J = 12.2, 7.4 Hz, 1H), 2.53 (t, ] = 10.6 Hz, 1H), 2.29 — 2.23 (m, 1H), 2.16 (d, ] = 2.8 Hz,
3H), 2.08 (s, 3H), 2.03 — 1.78 (m, 8H), 1.60 (dd, J = 23.4, 10.1 Hz, 5H), 1.45 — 1.00 (m, 14H), 0.88 (dd, J =
6.4,3.8 Hz, 3H), 0.79 (s, 3H), 0.66 — 0.60 (m, 3H).

B BN ZE-(5R)-5-[(1R,3aS,3b8,5aR,7S,9aR ,9bS, 11aR)-7- Z. BE 4 F=-4,4- — #-9a,11a- — FRFE-
6- B W F+ AN E-1H-3FF R F[1,2-a] FE-1-FE - 1-2-[(Z R F E) R E R Ol 974 (50 mg. 0.08
mmol, 1.0eq) WTHE 2 mLFUEKR (2mL) J, JIABRES (41.mg, 0.3 mmol, 4.0eq), X
N R R E IR B30 min. TLC CAMEF : ZBRZHE=51) WM IEE, JRREREE, FIRRN
o KK (lomL) IABRMNARARH, KEHCRZER(<10mL)A¥ R . &9 48 A8)ZH BB
#K(3x10 mL)Hek . LR ZHEE K BRERANT 1, LB AR P & . RSB E AT
M. ZBRZBE=75 : 25) 4ifk, BRIAAREE, AEEE TSRS ((ER: Waters Acquity UPCC;
W44 : Daicel CHIRALPAK IC 3, 3.0*150mm, 3um; ¥iizhtH: A/B:CO2/MeOH (0.1%DEA) =60/40; i
e 15T e, FHEFE: 3758 F(1R,3a8,3bS,54R,7S,9aR 968, 11aR)-4,4- — f-7- 4 - 1-[ 2R)-6-F%
Bo6- 2-[(ERP YA HER T -2-%]-9a, 1la- B R+ NS -1H-FF R IF[1,2-2]3E-6-0 97 (3.74 mg, 4k
[£99.64 %, UE8.52 %, MRS tx = 1.876 min). 'H NMR (400 MHz, CDCl3) § 7.62 — 7.56 (m, 1H),
7.35—7.28 (m, 2H), 7.24 — 7.19 (m, 1H), 5.11 — 5.03 (m, 1H), 4.15 (dd, J=11.0, 8.3 Hz, 1H), 2.55 — 2.39 (m,
2H), 2.17 — 1.82 (m, 7H), 1.76 — 1.51 (m, 14H), 1.50 — 1.24 (m, 14H), 1.23 — 1.01 (m, 4H), 0.91 (dd, ] = 6.5,
3.8 Hz, 3H), 0.76 (s, 3H), 0.66 (s, 3H). '°F NMR (377 MHz, CDCl3) § -56.78, -56.79, -56.81, -90.21, -90.85,
-111.50, -112.14.

St 98

&Y 98 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-(4,6- — F-2- F A H K H)-6- B E -
2-%]-4,4-ZF-9a,11a- — FEANE-IH-H LI [1,2-a]3E-6,7-ZBF ()%
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S

BB R 2-H-15- T-3-F AR (123 mg, 0.5 mmol, 3.5 eq) VA RRTE LK PUSEBLE (3 mL)H,
R RBIZE-78°C, JIANIET M (0.18 mL, 0.45 mmol, 3.0 eq), F-ARFHEEHPE 30 min. FHLEY
(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11-  — % -22,5a7a- P4 H H -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 1 7N &-3aH- 3R ] I [1°,27:1,2] FE FF [7,8-d][1,3] — AR K
18-8- £ T 1(70 mg, 0.15 mmol, 1.0 eq) VAM/EPUZILE (2 mL)" NS Bk Nigirh, feifk &
7E-78°C $ii# 30 min. I TLC #R (Al 48 4lE=5:1) WM 5E4A . ¥ 10mL KA Kzl
KA RS, RN (100mLx3) ZEE, SIFEVURABMELH (10 mL) %, SIFEHL
AT, WRAE15 )T B IR (5R)-5-v[(3aS,5aR, 5bS, 7aR,8R, 10a8,10bS, 12aR, 12bR)-11,11- — §&-2,2,5a, 7a-
VY F13£-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 75 S -3aH-3F [ I [1°,2°:1,2] 3 I [7,8-d][1,.3] — 4
TR IR -8-FE]-1-(4,6- —F-2-EFE I CO-1-87 98-1 M A (70 mg), BEERTF—2.

B4 ¥ KN ) (SR)-5-[(3a8,5aR,5bS,7aR SR, 10a8,10bS,12aR, 12bR)-11,11- — 45-2,2,5a,7a- P B £ -
4,5,5a,5b,6,7,7a,8,9,10,102,10b,11,12,12a,12b- 1 7N &l-3aH-FR L H-[1°,27:1,2] FE 5F [ 7,8-d][1,3] — E 4 Tk
18 -8-F]-1-(4,6- — F-2- AR O-1-8 (70 mg, 0.1lmmol, 1.0 eq)#& T PUSIEH (3 mL)H, IIAFE
8 (1mL,3mol/L), &Nk RAESEMPEL he TLC (il 4B 4M=5:1) BIRRBTA . $HK (
10 mL) JIAF R RAR R, KB 2.8 285 3x10 mL)XEHL . & FF 2.8 2.8 2 7 Bt A & $67K(3x10
mL)e¥k . LR CERERATKBRRI TS, DIRRREE RS . HAESHEN CRbE: Z]Ra
E=65 : 35) 4itk, BAEGEE, REEETFEROUICE: Waters Acquity UPCC; (. Daicel
CHIRALPAK IC_3, 3.0%¥150 mm, 3 um; Jizh#fl: A/B:CO2/MeOH (0.1%DEA) =60/40; Jiiif: 1.5%
Thr ek FEIERE: 375)E £1(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)- 1-[(2R)-6-(4,6- — fi-2- H A I HIL)-
6-F2 2 C-2-3)-4.4- " F9a, 1 1a- — F RS A -1TH- 3 LI [1,2-2]3E-6,7- B 98 (21.58mg, ZE100%,
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W 32.99 % (R BB H] tr = 1.486 min).

1k &%7 98: H NMR (400 MHz, CDCl3) & 6.44 (dd, ] = 9.6, 8.0 Hz, 2H), 4.98 —4.92 (m, 1H), 3.82 (d, J =
33.4 Hz, 3H), 3.74 (s, 1H), 3.60 (dt,J=11.3, 4.1 Hz, 1H), 2.30 - 2.11 (m, 2H), 1.97 (d, J = 12.6 Hz, 2H), 1.83
—1.77 (m, 3H), 1.69 (ddd, J=20.3, 13.9, 9.8 Hz, 5H), 1.46 — 1.24 (m, 10H), 1.11 (dd, J = 12.7, 4.3 Hz, 2H),
1.06 (s, 4H), 1.02 - 0.91 (m, 2H), 0.90 — 0.85 (m, 3H), 0.65 (d, J = 3.7 Hz, 3H). "°F NMR (377 MHz, CDCl5)
3 -88.63, -89.25, -110.39, -110.41, -110.43, -110.62, -111.25, -113.84, -113.86, -113.91, -113.93, -114.31, -
114.38.

SErtts] 99
&% 99 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —5-1-[2R)-6-F2 1-6-(1,3-H 2 B /R
18-2-3) O-2-25]-9a, 1 1a- — BN E-1H-FR 0 [1,2-a] 3E-6,7- ZBF 145 .

1 991 99

B, BIER 13-ARRLHTNE (51.8 mg, 0.75 mmol, 3.5 eq)IAMRAETS /K IUE EIE (3 mL), 1%
RAAHIZE-78°C, IIAIET FE4 (0.25mL, 0.64 mmol, 3.0eq), HIRFFIREREE 30 min. KL EYI(5R)-
5-[(3a8,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- = % -2,2,53,7a- LY FH ®*o-
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 175 &-3aH-FF [ H[1°,2:1,2] 3E [ 7,8-d][1,3] R A3 %
12-8-# ] T(100 mg, 0.21 mmol, 1.0 eq) WATEVIERLM 2 mL)F AR LR R NEF, KRR
RTE-78°C i #F 30 min. i TLC Bt CHilRE: 282 ZF88=5:1) M54, & 10mL AN 7K
AR, EHIMORE (100mLx3) FH, AIFAHARRABMEMAE (10 mL) B3, &6
HURT 1, IR4575 3170 B MPIR (5R)-5-[(3aS,5aR, 5bS, 7aR 8RR, 10aS,10bS,12aR, 12bR)-11,11- ~%R-2,2,5a,7a-
DU 3£-4,5,5a,5b,6,7,7,8,9,10,10a,10b,11,12,12a,12b-+ 7S & -3aH-FR [ [1°,2°:1,2]5F [ 7,8-d][ 1,3] — &
P3N R I8 -8-FE]-1-(1,3- S WA R )E-2-35) - 1-1F 99-1 fFh (70 mg), HER T .

131



WO 2025/021193 PCT/CN2024/107804

B B R R P(5R)-5-[(3a8,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- — 4% -2,2,5a,7a- JU H H -
4,5,5a,5b,6,7,72,8,9.10,10a,10b,11,12,12a,12b-+ N & -3aH-FF K IF[1°,27:1,213E I [7,8-d][1,3] ~H 4 IF 1%
18 -8-H]-1-(1,3- S B AR 8 -2- 3 - 1-FF 99-1 (70 mg, 0.1mmol, 1.0 eq)¥ T IUEM (3 mL)H,
MAFEEER (1 mL, 3mol/L), KNRAEZREHFEL he TLC CAME: Z8R ZH5=5:1,) MR 5E 4
o Bk omL) MAFRNARAS, KEFA LR GER3X10mL)AER . &9 48K OB EIH B Amma
#HIK(3x10 mL)PEik . LBR AFRIE A TKREREN T8, 8RR A EH &S . BT EN Al
ik ZERZBE=65 : 35 4lifk, BRAGERE, REEETESRS(IXE: Waters Acquity UPCC; 5
PR : Daicel CHIRALPAK IC_3, 3.0%150mm, 3um; #iahAH: A/B:CO2/MeOH (0.1%DEA) =60/40; i
W 15/ 8, FEERE: 375 FI(1R,3aS,3bS,5aR,6R, 75,9aR,9bS, 1 1aR)-4,4- — - 1-[(2R)-6-F2 FE-6-
(13- AN IB-2-35) C-2-221-9a, 11a- — AN E-TH-H LI [1,2-a]9E-6,7-ZFF 99 (8.64 mg, 4l
[£94.39%, WF 22.04%, R EIE tr = 1.684 min). "H NMR (400 MHz, DMSO) § 8.25 (s, 1H), 7.85 (d,
J=2.6Hz, 1H), 5.11 (dd, I = 5.2, 1.2 Hz, 1H), 4.46 (s, 1H), 4.40 (d, J = 6.0 Hz, 1H), 4.24 (d, ] = 3.4 Hz, 1H),
3.49 (d, ] = 2.2 Hz, 1H), 3.36 (s, 1H), 2.19 — 1.86 (m, 3H), 1.65 (ddd, J = 31.6, 22.1, 14.8 Hz, 9H), 1.43 (d, J
= 9.8 Hz, 3H), 1.35 — 1.22 (m, 8H), 1.05 (t, J = 10.9 Hz, 3H), 0.98 (s, 3H), 0.87 (d, ] = 5.8 Hz, 3H), 0.62 (s,
3H). "F NMR (377 MHz, DMSO) & -86.66, -87.28, -108.65, -109.27.  LC-MS: [M+1]"=496.3.

Sty 100 & 101

16&47 100 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[2R)-6-4-F A K)-6- 2 H 0-2-H -
9a,11a-— BB+ AN -1H-3F R I [1,2-a] FE-6,7- — BE ]

&1 101 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-5-1-[(2R)-6-(4- A H)-6-F2 5 T-2-3£]-9a,1 1a-
—H$%-2,3,32,5,52,6,7,8,9,92,9b,10,11,11a-F VU & -1H-3R R 3 [1,2-a]FE-6,7- —BE (1] %%
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I Il 100-1 101-1

B BER 4-8-1-0K  (65.7 mg, 0.35 mmol, 3.5 eq) WARFETC/AKIUEIER (3 mL)yF, RAKE
Z.78°C, MMAIET Z4E (0.128 mL, 0.3 mmol, 3.0 eg), FERFFEFEHIEE 30 min. ¥iL-EYI(5R)-5-
[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR,12bR)-11,11- = % -225a7a- P4 H  H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7N S-3aH-3F e [1°,27:1,2]4E 7 [7,8-d][1,3] ~ & 3230 %
g 8- F 1 2 B I F (SR)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- f& -2,2,5a,7a- MU F Ft -
4,5,5a,5b,6,7,7,8,9,10,10a,12,12a,12b-+ PU & -3aH-3F SR FF[1°,2°:7,8]FF 77 [1,2-d][1,3] — A R R J2-8- 4
O I MIEEY (50mg, 0.1 mmol, 1.0eq) WWAETEVIEIEMR 2 mLyF IIAZ BB w4
FAE-78°C Fii 4k 30 min. i TLC AR CAilifik: 418 AlE=5:1, BEEHIRIENO IR MBLRE, JERHEFE
EHEL ¥ 10mL KN AKINBI R MR RF, fH AR (100mLx3) 2EHL, & IFA U RS
gy 10 mL) ¥, & ANMHETBR, KRHSB E KA B R GRS
[(3aS,5aR,5bS,7aR ,8R,10aS,10bS,12aR, 12bR)-11,11- = #&  -2.2,5a7a- P H
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7 &l-3aH-FF [ H-[1°,27:1,2] 3E [ 7,8-d][1,3] =R 23 /K%
12 -8-FE]- 1-(4- K FE) - 1-BF 100-1 F1(5R)-5-[(3aS,5aR,5bR,7aR,8R, 10aR, 12aR, 1 2bR)-11-$%-2,2,5a,7a-
F3E-4,5,52,5b,6,7,7a,8,9,10,10a,12,12a,12b-F PU S -3aH-38 R F[1°,2°:7,813E H-[1,2-d][ 1,3] — S F 3R /8-
8- ]-1-(4-FFEE)C-1-FF 101-1 HEF (70mg) HIEK T 4.

B/ RN Y(5R)-5-[(3a8,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- — #-2,2,5a,7a- P4 HI F -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 1+ 7N &-3aH-FF R H-[1°,27:1,2] 3 3 [7,8-d][1,3] A 4¢3 1k
18 -8-F]-1-(4-F A L) - 1-BF  100-1F1(5R)-5-[(3aS,5aR,5bR,7aR,8R, 10aR,12aR,12bR)-11- % -2,2,5a,7a-
PUFI2E-4,5,58,5b,6,7,72,8,9,10,10a,12,122,12b-F PU S -3aH-3F & 3 [1°,2°:7,8] FF H [ 1,2-d][1,3] ZF 43 1K
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J8-8-J]-1-(4-F A ) - 1-8F 101-1 HF (70 mg, 0.09mmol, 1.0 eq)i& T PUENLIE (3 mLyF, A
s (1.5 mL, 3mol/L), RNARREZRMFEL h. TLC ChilE: 2R ZHE=5:1) RN #HE, FR
HFETERE, (FIERN . KK (10mL) IIAZIR A R, KZH LR B3 10 mL)ZEE. &9 L8R
ZBREI HRMEAI R 3K ( 310 mL)iedk. L8R LBEE R TOKmRERMh TR, i fvkas 5305, M
aE AT ChmEE: ZERZEE=65 ¢ 35) Zifh, HRIAMBEMR, REETFHIRASFCHE (L
#2. Waters Acquity UPCC; 4. Daicel CHIRALPAK IC 3, 3.0*150mm, 3um; JRz0M: A/B:
CO2/MeOH(0.1%DEAY=65/35 ; I # : 20 = F / o % ; #H & : 37 F ) &
(1R,3a8,3bS,5aR,6R,7S,92R 9bS,11aR)-4,4- —-F-1-[(2R)-6-(4-F K 3k )-6- 5 3 B-2-F1-9a,11a- — FHEE+
NE-TH-FA I 1,2-2]3E-6,7-ZFF100 (19.06 mg, 2lEFE99.68 %, UTF40.91%, FREHR At = 1.154 min)
F1 (IR,3aR,5aR,6R,7S,9aR,9bR, 11aR)-4- & -1-[(2R)-6-(4- &l F 5 )-6- 3 £ 2 -2- 3 ]-9a,11a- — H & -
2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a- WU S -1 H- 3 K FF[1,2-2]5F-6,7- — B 101 (1.72 mg, ZE100 %, Yz
3.85%, PREGRT (AR = 1.718 min).

447100 'HNMR (400 MHz, CDCl3) § 7.31 (dd, T = 8.6, 5.5 Hz, 2H), 7.03 (t, ] = 8.7 Hz, 2H), 4.65 (dd,
J=12.6,5.7 Hz, 1H), 3.74 (s. 1H), 3.60 (dt, ] = 11.4, 4.3 Hz, 1H), 2.32 - 2.14 (m, 1H), 1.96 (d, ] = 12.9 Hz,
1H), 1.89 — 1.77 (m, 5H), 1.76 — 1.58 (m, 10H), 1.46 — 1.36 (m, 5H), 1.14 — 1.07 (m, 2H), 1.06 (s, 3H), 0.98
(dd, T=16.9, 5.9 Hz, 2H), 0.88 (t, J= 6.3 Hz, 3H), 0.65 (d, ] = 2.2 Hz, 3H). "%F NMR (377 MHz, CDCl3) & -
88.64, -89.27, -110.63, -111.26, -115.21, -115.27.

1kA4101:  'H NMR (400 MHz, CDCl3) 8 7.31 (s, 2H), 7.03 (s, 2H), 4.66 (dd, ] = 12.7, 5.7 Hz, 1H), 3.85
(s, 1H), 3.62 — 3.56 (m, 1H), 2.66 (t. J = 12.5 Hz, 1H), 2.05 — 1.97 (m, 2H), 1.84 (s, 12H), 1.45 (dd, J=12.4,
3.8 Hz, 7H), 1.33 — 1.24 (m, 10H), 1.07 (d, ] = 8.8 Hz, 3H), 1.04 (s, 3H), 0.91 — 0.87 (m, 3H), 0.62 (d, ] = 2.3
Hz, 3H). F NMR (377 MHz, CDCl3) § -109.78, -115.21, -115.28.

SEHfE 102
&Y 102 (1R,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-1-[(2R)-6-(2.4- — B A H)-6-5 23 O-2- 14 4-
Z#-9a,11a-— FRETANE-1H-F R H[1,2-a]3E-6,7- Z BER ] %
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| 1021 102

B BER 1-E-2,4- T HFE(01 mg, 0.5 mmol, 3.5 eq) WWMELET/AKIELR (3mL)T, KAA
F£-78°C, MIAIETH4 (0.18 mL, 0.45 mmol, 3.0 eq), FHFARFHEEHHE 30 min. M&’a%(sm-s-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11,11- = % -2,25a,7a- |9 BoOAE -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12.12a,12b-T 7N &-3aH-3A K FF[1°,27:1,2]13E 3 [7,8-d][ L, 3] A 2 I 1,
18-8-2] CLBE 1(70 mg, 0.15 mmol, 1.0 eq) WAFAENIZIRAE (2 mL)FO AT BB S S e, s i
FE-78°C 6+ 30 min. TLC CH{HEL: 28R 4HE=5:1 WK 5E4 . 4 10 mL KA KINE] R R
A, AR ARE (100mLx3) ZH, AIFAHURRMMEMAE (lomD) Wik, SIFATUHTE,
TR 455 15 B TE 8 IR (5R)-5-[(3a8,5aR, 508, 7aR ,8R, 108, 10bS,12aR, 12bR)-11,11- — #5 -2.2,5a, 7a- JU Y % -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-+ /N & -3aH- 38 R - [1°,2:1,2] FE FF[7,8-d][1,3] — R 223 /%
18-8-31-1-(2,4- T A O-1-FF 102-1 A (70mg), HERT—H.

8. ¥R M (5R)-5-[(3a8,5aR, 508, 7aR,8R, 10aS,100S,12aR, 12bR)-11,11- — #-2,2,5a,7a- JU F -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-+ /N & -3aH- 35 [ - [1°,27:1,2] 3E 7 [7,8-d][1,3] = 243 /K%
18-8-H]-1-(2,4- — WAEE)T-1-BF 102-1 (70 mg, 0.12mmol. 1.0eq) & T PTUEAKE 3 mL) T, MAFL
B (1mL,3mol/L), xMN{&kRESERMPELh. TLC CHMBE: LR OHE=5:1 MRk ELe. HKR (10
mL) JIABIR AR R, KEH 2B 2B 3x10 mL)XEHL. & 4.8 2882 ¢ H A WA & 2K 3x10
mL)5e¥k . LR CERE TR 5, DIRRREE 2. MBS HEN CRbE: 28R4
fis=65 : 35) 4iitk, BRI HGREMEK, REETFHEIIR>IXER: Waters Acquity UPCC; tBiliHE: Daicel
CHIRALPAKIC 3, 3.0*¥150mm, 3um; %izitf: A/B:CO2/MeOH (0.1%DEA) =60/40;/ii#: 1.5%F
/ol FEIREE: 37878 FI(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R)-6-(2,4- — A 3E)-6- o B-2-
FH1-4,4- "5 -9a,11a- IS ITH- S K[ 1,2-a]9E-6,7- 8% 102 (24.38 mg, 4ifE100%, YF37.41
%, R B A [ltr = 1.306 min).

LA97102:  "H NMR (400 MHz, , CDCl3) § 7.20 (td, J = 8.4, 4.2 Hz, 1H), 6.91 — 6.83 (m, 2H), 5.03 (t,.J =
7.0 Hz, 1H), 3.74 (s, 1H), 3.60 (dt, J = 11.4, 4.2 Hz, 1H), 2.30 — 2.07 (m, 2H), 1.96 (d, J = 12.9 Hz, 2H), 1.82
(dd, J=21.0, 13.2 Hz, 5H), 1.68 (ddd, ] = 14.8, 7.5, 3.5 Hz, 4H), 1.39 (ddd, J = 36.8, 16.8, 8.5 Hz, 8H), 1.11
(dd, J=13.3, 4.9 Hz, 3H), 1.05 (s, 3H), 0.98 (dd, T = 17.1, 6.1 Hz, 2H), 0.89 (t, ] = 6.0 Hz, 3H), 0.65 (d, ] =
3.7 Hz, 3H). "F NMR (377 MHz, CDCI3) & -88.64, -89.27, -110.63, -111.26, -115.39, -115.46.

SEjEfE 107 & 108
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h&% 107 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4- 5 -1-[(2R)-6-(6-F-2- F E FE At g -3- 3 )-6- 15
FO-2-7]-9a,11a-— H 3-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ U S -1H-3R K FF[1,2-a] FE-6,7- B 1

{b&%0 108 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — 5R-1-[(2R)-6-(6-.-2- B E L ni g -3-35)-
6-FF O-2-21-9a,11a- R+ AS-TH-FR R IH[1,2-a) F6-6,7-BF (154

1 1} 108-1 1071

BB BER 3-R-6-F-2-FFEFEMIE (123.61 mg, 0.6 mmol, 3.5 eq)TA AT /K AT (3 mL)H,

RARAHZE-78°C, JANIETHEL (02mL, 0.45 mmol, 3.0 eq), FHARFFRERPE 30 min, ¥ (5R)-5-
[(3aS,5aR,5b8,7aR 8R,10a8,10bS,12aR,12bR)-11,11- = % -225a7a- P4 B FH -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b--[ 7N &\-3aH- 3 [X H[1°,2°:1,213E 3£ [7,8-d][1,3] 4 R IR K,
g 8- #H 12 B I F (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- & -2.2,5a,7a- LI
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b- - VU & -3aH-FR R H[1°,27:7,8]3E FF[1,2-d][1,3] — A FF L 48-8- 2]
CEE I KRS (80 mg, 0.17 mmol, 1.0 eq) ¥AETEIIEIAR (2 mL)TP IIAR] B MRS, M
1R ZAE-78°C Ht B 30 min, Wi TLC W Ak 2.8 Z08=5:1) WM NikRs, JRRNHEFECEE ., % 10
mL I AKINEI R BAR R, {3 288 2.8 (100mL=3) 2EHL, & A FURA A& s (10 mL)
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Ve, AIENUETER, IRAFIHS . S REHEEN Ol 2B OiE=87 « 13) 4ifh, 53
B [F 7k (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- — #& -2,2,5a,7a- U H 3 -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 7S & -3aH-34 I [ 11,2 1, 2196 [ 7,8-d1[ 1,3 Z R A FF @
-8-F£]-1-(6-R-2- R Lk iE-3-3L) O0-1-FF 108-1 A (5R) -5- ((3aS, 5aR, 5bR, 7aR, 8R, 10aR,
12aR, 12bR) -11-%#{-2,2,5a, 7a-VYH#-3a, 5,52, Sb, 6,7,7a, 8,9,10,10a, 12,12a, 12b-F+US-4H-3f
L7, 813E[1,2-d][1,3] —F2HE-8-55) -1- (6--2- T A ALntnE-3-25) C-1-FF 107-1 W EY)(60 mg, 2%
95%, L 108-1 iH5ULE 56%).
A& H 108-1:  'HNMR (400 MHz, CDCl5) § 7.70 (td, ] = 8.0, 4.1 Hz, 1H), 6.48 (dd, ] = 7.9, 2.6 Hz, 1H),
4.82 (dd, T=13.1, 7.5 Hz, 1H), 4.05 — 3.98 (m, 3H), 3.96 (s, 3H), 2.21 — 2.09 (m, 1H), 1.96 (dd, T = 14.7, 7.9
Hz, 2H), 1.89 — 1.55 (m, 17H), 1.51 (s, 4H), 1.44 — 1.34 (m, 6H), 1.30 (s, 3H), 1.29 — 1.24 (m, 5H), 1.13 (dd,
J=13.1,4.2 Hz, 2H), 1.07 (s, 3H), 0.95 (dd, J = 16.5, 7.6 Hz, 2H), 0.90 (dd, ] = 6.3, 3.2 Hz, 4H), 0.67 (s, 3H).
B35 ¥ UM A (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 1 2bR)-11,11- — 4% -2,2,5a,7a- JU F -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-F 7N &-3aH-3F L H[ 1,241,213 FF[7,8-d][1,3] = AL 3 R )&
-8-FE]-1-(6-3R-2- FH A ML E-3-35) - 1-8F 108-1 F1 (5R) -5- ((3aS, 5aR, 5bR, 7aR, 8R, 10aR,
[2aR, 12bR) -11-%-2,2,5a, 7a-VUHI%E-3a, 55a, Sb, 6,7,7a, 8,9,10,10a, 12,12a, 12b-1PU&-4H-3F
3 [7,8]3E[1,2-d][1.3] ¥ 5&-8-3) -1- (6-%-2-H & Fme-3-2) A-1-F 107-1 JBEY (60 mg,
0.11lmmol, 1.0 eq)¥&TIUEMME (3 mL)F, IAFIER (1.5mL, 3mol/L), KRNIAREREHEE he
B TLCIR CAMEE: 28 Z8E=5:1) W, JRRNERETEE, F1ERM. ¥k (10 mL) IWAZIR
NARR A, KEH O OER(3x10 L2 &9F 488 182 H FEAE K (310 mL)Pik . LR
28 ZE TR T, e AR S B . L SEE BN Chihek: ZBRZ8E=65 + 35)
gaith, HEiAaEE, REEETFERS (U5 Waters Acquity UPCC, %4 : Daicel CHIRALPAK
IC 3, 3.0%¥150mm, 3um, JZEHHH: A/B:CO2/MeOH (0.1%DEA) =60/40, #ii: 1.5ZTH//3phikinrE
: 378) B 3(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS, 11aR)-4,4- 5 -1-[(2R)-6-(6-F-2- F G FE M e -3-55)-6- 58 &
T-2-%1-9a, 1 la- — HEANE-1H-H R I 1,2-a]5E-6,7-— 1 108 (29.91 mg, AiE90.01 %, UN348.12%
» SFCIREFI Mtz = 1.496 min)FI(1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4- - 1-[(2R)-6-(6-F-2- F SR FE M B -
3-HE)-6-32H T -2-31-9a, 11a- — I 3£-2.3 32,5,5a,6,7.8,9,9a,9b,10,11,11a-+ DY A - 1 H-FF R HF[1,2-a]3E-6.7-
ZE 107 (2.63 mg, ZiE85.01 %, UIE4.15%, SFCIREEN [Ete =2.090 min).
1E4547108: '"H NMR (400 MHz, DMSO) § 7.87 (t, J = 7.8 Hz, 1H), 6.69 (dd, ] = 7.9, 2.4 Hz, 1H), 5.16 (d, J
=49 Hz, 1H), 4.71 (s, 1H), 4.41 (d, ] = 5.9 Hz, 1H), 4.26 (d, ] = 3.2 Hz, 1H), 3.84 (s, 3H), 3.49 (s, 1H), 3.31
~3.29 (m, 1H), 2.13 (s, 1H), 1.97 (dd, T =47.3, 14.9 Hz, 2H), 1.73 — 1.54 (m, 6H), 1.42 (d, ] = 10.3 Hz, 4H),
1.36 — 1.22 (m, 9H), 1.03 (d, J = 10.9 Hz, 3H), 0.98 (s, 3H), 0.94 (s, 1H), 0.86 (d, ] = 6.3 Hz, 3H), 0.62 (s,
3H). 9F NMR (376 MHz, DMSO) & -74.51, -74.61, -86.66, -87.28, -108.65, -109.27. LC-MS: [M+H]* =
55435
{E4549107: '"H NMR (400 MHz, DMSO) & 7.85 (t, I = 7.8 Hz, 1H), 6.68 (dd, J = 8.0, 2.5 Hz, 1H), 5.13 (s,
1H), 4.70 (s, TH), 4.38 (s, 1H), 4.23 (s, 1H), 3.83 (s, 3H), 3.58 (s, 1H), 3.20 (s, 1H), 2.02 — 1.91 (m, 3H), 1.80
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— 1.54 (m, 10H), 1.37 (d, T = 11.7 Hz, 6H), 1.13 —0.96 (m, 6H), 0.94 (s, 3H), 0.85 (d, ] = 6.3 Hz, 3H), 0.56 (d.
J=1.9 Hz, 3H). 1°F NMR (376 MHz, DMSO) § -74.51, -108.66. LC-MS: [M+H-H,0]" = 516.35.

] 110 & 111&112&113

AW 110 B 111:  (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-1-[(2R,6R)-6-(4-5-2- F E HE 3 3)-6- %2
HT-2-3)-4-5-9a,11a- — HF3£-2,.3,32,5,52,6,7,8,9,92,9b,10,11,11a-+ TS -1 H-FF R H [1,2-a] FE-6,7- B

fb&4 111 B 110:  (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-1-[(2R,6S)-6-(4- & -2- F EE H H)-6- 1
F2-2-H)-4-5-9a,11a-— I 3E-2,3,3a,5,52,6,7,8,9,92,9b,10,11,1 1 a-+ PU S -1H-FF [}, 35 [ 1,2-) 3E-6,7- — %

&1 113 B 112: (1R,3a8,3bS,5aR,6R.7S,9aR,9bS,11aR)-1-[(2R,6R)-6-(4- 50 -2- F 4 FE K FL)-6-
B3 O-2-F]-44- 2 F9a,11a- — B E T+ ANE-1H-FR R I [1,2-21FE-6,7-

&9 112 88 113:  (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[ 2R,68)-6-(4-5(-2- B E I H)-6-
PR B O-2-B]-4,4- 5 -9a,11a- Z FEE NS -1H-FR I [1,2-a] FE-6,7- ZBE 1] %

1 ] 1121 110 1

110 111 111 5110 11385112 1125113

B—: K2-R-5-5F HE(116.28 mg, 0.525 mmol,3.5 eV T VUSSR (5 mL), #W i4 R %
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RZE-78°C, M NERRFIMNE THEM (0.180 mL, 0.450 mmol, 2.5mol/L,3.0eq), fi¥F-78°C, itk
min 5o, MO N K Z B oA ®E F MW OA M OB 1 mL) M (5R)-5-
[(3aS,5aR,5bS.7aR.8R,10aS,10bS,12aR, 12bR)-11,11-  — % -2.2,5a7a- P4 H -
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-F 7N &.-3aH-3 % [ 1°,2°:1,2] FE F[7,8-d][1.3] & 43 1%
18 8- F 1 O B I A (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- % -2,2,5a,7a- DU H % -
4,5,5a,5b,6,7,72,8,9,10,10a,12,12a,12b- DU 4K -3aH-3A L FF[1°,2°: 7,81 FF FF [ 1,2-d][ 1,3] — S Z: A 2 J8-8- 5]
CF I IEEY (70 mg, 0.150 mmol,1 eq), MESEEFEER[IEHR =K, -78°C FHH30 min.
TLC ( Al © ZBRZME =S: DI 4S5, H/K (10mL) ZoK, RNMBHK (~10mL) #HE
=R, TOKERRIN T 1%, TRYE, BRI P A PUR E R B Al CAikE © ZBRZHG =95:5
to 90:10) i &, B/ # A @& [ & (SR-1-4- & 22 B oA OE X & )s-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11-  — %  -2,2,52,7a- DU H 3 .
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7N & -3aH-3F [ 1,2 1,215 [ 7,8-d][ 1,31 — A 8
8- C-1-8E 112-1 A1 (SR -1- (4-58-2-F4 R L) -5- ((3aS, SaR, SbR, 7aR, 8R, 10aR. 12aR
,» 12bR) -11-#(-2,2,5a, 7a-PYH #-3a, 5,52, Sb, 6,7,7a, 8,9,10,10a, 12,12a, 12b-+PUS-4H-3FK —
1517,813E[1,2-d][1,3] "SR 4 36-8-F) C-1-BF 110 -1 FIEAY (65 mg, ZHF 80.0 %. LA112-13+50k
£ 56.90%).

HE112-1 ©  'HNMR(400MHz, ) 8 2.18 —2.17 (m, 1H), 2.08 (dd,] = 2.4, 0.5Hz, 1H), 2.06 (s, 1H), 1.46
— 1.44 (m, 1H), 1.22 — 1.19 (m, 2H), 1.15 (d,J = 3.6Hz, 3H), 0.62 — 0.60 (m, 3H), 0.60 — 0.57 (m, 2H), 0.52—
0.50 (m, 3H), 0.49 — 0.48 (m, 2H), 0.46 (d,J = 3.0Hz, 5H), 0.43 — 0.41 (m, 4H), 0.38 (dd, J = 2.7, 1 .8Hz, 10H),
0.34 (dd, J = 3.3, 2.3Hz, 2H), 0.32 (d, J = 2.0Hz, 3H), 0.31 — 0.28 (m, 1H), 0.27 (dt, ] = 3.7, 1.8Hz, 4H), 0.20
(dd, =3.5,0.5Hz, 3H).

B B IREASR)-1-@-F-2- AR F)-5-[(3aS,5aR, 5bS, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — % -
2,2,5a,7a- VY FY 2 -4.5,5a,5b,6,7,74,8,9,10,10a,10b,11,12,12a,12b-+ 7N & -3aH- 34 18 3F [1',2':1,213E H [7.8-
A3 =8 IR E-8-2)T-1-FF 112-1 #1 (5R) -1- (4-F-2-HEHEFEE) -5- ((3aS, 5aR, 5bR,
7aR, 8R, 10aR, 12aR, 12bR) -11-#-2,2,5a, 7a-PUHZE-3a, 5,5a, Sb, 6,7,7a, 89,10,10a, 12,12a,
12b- PYS-4H-38 [ I5 17,8156 1,2-d][1,3] — 448 FF-8-5) T0-1-B7 110 -1 KEEY (65 mg, 0.107
mmol, 1.0 eq) & T IUEIEMR (5 mL)H,ZEFMHER(mL, 3 mol/L), BSREMHR=IK,ERMH 1hr.

TLC Chihgk: ZBRZBR =1 1) MR, ARSI, RS . SRR A A P AN B R
VS (3xSmL) IEWBEsE . ARV AR (10mL) sk, AERTKRBIT 5, L3,

AR I A=Y RE O L S A G 2 H R Chrublk © 2R 28 = 90: 10 to 80:
20). &F R4 SFC 40 B (10 2%: Waters Acquity UPCC; i 4 : Daicel CHIRALPAK AD 3, 3*150mm,
3um; JaIMH:  A/B: CO2/EtOH(0.1%DEA)=50/50 Jiif: 1.5 ZFb/40%0; #ii: 37 &) B3 112(10.75
mg, 2 98.85%, W  17.65%, (FE Al te=1.487min), 111(1.43mg, Zi/F 97.68%, HK 2.38%,
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{REEIT ] te= 2.121 min), 113 (8.97 mg, ZH/F 95.13 %, WE 14.01%. L& ] te=1.698 min), 110
(2.26 mg, 40P 90.55 %, W 3.48%,(REFIF] tr= 2.320 min).

1644 112: '"H NMR (400 MHz, CDCI3) § 7.24 (s, 1H), 6.94 (dd, ] = 8.1, 1.9 Hz, 1H), 6.85 (d, ] = 1.9 Hz,
1H), 4.85 (dd, J = 8.2. 5.1 Hz, 1H), 3.84 (s, 3H),3.74 (s, 1H), 3.63 — 3.57 (m, 1H), 2.29 — 2.14 (m, 1H), 2.08 —
1.94 (m, 2H), 1.91 — 1.80 (m, 4H), 1.77 — 1.69 (m, 5H), 1.49 (s, 1H), 1.44 (s, 1H),1.42 — 1.36 (m, 5H), 1.33
(d, = 14.1 Hz, 3H), 1.25 (s, 2H), 1.12 (s, IH), 1.09 (s, 1H), 1.06 (s, 3H), 0.90 (d, ] = 6.5 Hz, 3H), 0.66 (s.
3H). "F NMR (377 MHz, CDCI3) & -88.63 (s, 1H), -89.26 (s, 1H), -110.62 (s, 1H), -111.25 (s, 1H).

1k &% 111: 'H NMR (400 MHz, CDCI3) § 7.24 (s, 1H), 6.94 (dd, J = 8.1, 1.9 Hz, 1H), 6.85 (d, ] = 1.9 Hz,
1H), 4.86 (dd, J = 8.0, 5.0 Hz, 1H), 3.85 (s, IH), 3.84 (s, 3H), 3.59(d, = 11.3 Hz, 1H), 2.64 (d, ] = 13.1 Hz,
1H), 2.07 — 1.97 (m, 2H), 1.85 (s, 4H), 1.74 (d, ] = 13.3 Hz, 4H), 1.45 (d, ] = 14.5 Hz, 4H), 1.39 (d. ] = 8.2
Hz, 3H),1.15 - 1.07 (m, 4H), 1.04 (s, 3H), 0.91 (d, ] = 6.5 Hz, 3H), 0.63 (s, 3H). '°F NMR (377 MHz, CDCI3)
8-109.81 (s, 1H).

1447113 'TH NMR (400 MHz, CDCI3) § 7.24 (d, T=8.1 Hz, 1H), 6.94 (dd, J = 8.1, 1.9 Hz, 1H), 6.85(d, J
= 1.9 Hz, 1H), 4.83 (s, 1H), 3.84 (s, 3H), 3.74 (s, 1H), 3.64 —3.55 (m, 1H), 2.29 - 2.11 (m, 1H), 2.00 — 1.94
(m, 1H), 1.76 (ddd, T = 17.5, 13.4, 5.3 Hz, 10H), 1.47 — 1.23 (m, 10H), 1.10 (d, ] = 4.4 Hz, 2H), 1.06 (s, 3H),
1.02- 0.93 (m, 2H), 0.89 (d, I = 6.5 Hz, 3H), 0.65 (s, 3H). '°F NMR (377 MHz, CDCI3) § -109.81 (s, 1H).

£k £#7110: 'H NMR (400 MHz, CDCI3) § 7.23 (s, 1H), 6.96 — 6.92 (m, 1H), 6.86 (d, ] = 1.9 Hz, 1H), 4.83
(t, 1=6.9 Hz, 1H), 3.85 (s, 1H), 3.85 (s, 3H), 3.61 (s, 1H), 2.66 (s,1H), 2.25 — 2.21 (m, 1H), 2.01 (d, 7 =2.9
Hz, 4H), 1.83 (d, J = 10.2 Hz, 6H), 1.76 — 1.68 (m, 7H), 1.46 (d, ] = 9.8 Hz, 3H), 1.32 (d, J = 13.0 Hz, 6H),
1.06 (s, 4H),0.92 — 0.88 (m, 4H). ' F NMR (377 MHz, CDCI3) & -109.81.

SERf] 115 & 116

&4 115 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-1-[(2R)-6-(2,6- — G A H)-6-F2 1 O-2- K 4-
#-9a,11a- ~ H%£-2,3,3a,5,52,6,7.8,9,92,9b,10,11,11a-+ [U S -1H-¥F 3 [1,2-a] FE-6,7- —EEAN

&Y 116  (1R,3a8,3bS,5aR,6R,75,9aR,9bS,11aR)-1-[(2R)-6-(2,6- — A FE F H)-6- B H 2 2-
H)-4,4-ZF9a,11a- — FEHANS-1H-FFRIHF(1,2-21FE-6,7- B 115 %.
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Bt KIEE 2-R-1,3- T FHEIEFE (129.91 mg, 0.6 mmol, 3.5 eq)TEAEE LK IYEIEE (3 mL)F, {4k
RV HIE-78°C, MIAIET A (02mL, 0.45 mmol, 3.0 eq), JEAREFEEHEE 30 min. FF(5R)-5-
[(3aS,5aR,5bS,7aR 8R,10a8,10bS,12aR,12bR)-11,11-  — %% -22,5a7a- M H -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 17N &-3aH-3F [ [ 1°,2:1,2] 3E 71 [7,8-d][1,3] R A3 %
2 o8- F ] 2 B I M (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- % -2,2,5a,7a- RO -
4,5,52,5b,6,7,72,8,9,10,102,12,12a,12b- PUSL-3aH- R [ 1°,2°:7,81FE FF[1,2-d][1,3] = A4 3R 48 -8- 2]
B I FEAEY (80 mg, 0.17 mmol, 1.0 eq) HEREIIEREE (2 mLYyFHMAF] BB NITF, KN
PR ZRAE-78°C 4L 30 min. I TLC W CHilik: O L BR=5:1) MWl s Nt B, ORI FETEEE. o 10
mL KIIAN KINBIR N (R Z e, {8 ZBRZ.H8 (100mLx3) RHL, &IF AU WMEILE (10 mL)
VR, AIFAVUETER, IRGS SIS SRR CAMlEk: 28 OFE=87 « 13) glifh, 5%
B & @ 1k (5R)-5-[(3a8,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = % -2,2,5a,7a- 4 H F -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T 75 &-3aH-FF K IF[1',2":1,2]2E I [ 7,8-d][1,3] A A /&
-8-FE]-1-2,6- — FEFAFE)C-1-8 116-1 F1 (5R) -1- (2,6- - F&EFFE) -5- ((3aS, 5aR, 5bR,
7aR, 8R, 10aR, 12aR, 12bR) -11-#(-2,2,5a, 7a-PUFi%:-3a, 5,52, 5b, 6,7,7a, 8,9,10,10a, 12,12a,
12b-F DU -4H-3R [ 7,81HE[ 1,2-d][1,3] 5 2E-8-25) 2-1-F8 115-1 KR &90(60 mg, Zi/F 95%, LA
116-1 7 HHE 56%).

A9 116-1:  'HNMR (400 MHz, CDCl3) § 7.16 (t,J = 8.4 Hz, 1H), 6.56 (d, T = 8.4 Hz, 2H), 5.11 (s, 1H),
4.01 (d, 1= 3.3 Hz, 2H), 3.83 (s, 6H), 2.12 (d, J = 16.6 Hz, 1H), 2.04 — 1.77 (m, 7H), 1.64 — 1.52 (m, 6H), 1.51
(s, 3H), 1.30 (s, 3H), 1.28 — 1.09 (m, 5H), 1.07 (s, 3H), 0.98 (d, ] = 15.4 Hz, 1H), 0.92 — 0.89 (m, 3H), 0.65
(dd, T=11.9, 4.4 Hz, 3H). '°F NMR (376 MHz, CDCl;) & -88.98, -88.99, -89.61, -89.62, -109.70, -111.35, -
111.36, -111.97, -111.99.
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B3k ¥ UM (5R)-5-[(32S,5aR, 508, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- - 4% -2,2,5a,7a- JU FT J -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7S & -3aH-34 R I [ 1,2 1,219E [ 7,8-d][ 1,3 — A AR K 18
-§-JE]-1-(2,6- —HIAIE I B- 18 116-1 A1 (SR -1- (2,6- - H4ILAIL) 52 ((3aS, 5aR, 5bR,
7aR, 8R, 10aR, 12aR, 12bR) -11-%-2,2,5a, 7a-PUH3-3a, 5,5a, 5b, 6,7,7a, 8,9,10,10a, 12,12a,
12b-+ DU -4H-3K 3 [7,813F[1,2-d][1,3] — 4 FE-8-) O-1-B% 115-1 KR &4 (60 mg, 0.11mmol, 1.0
eI TIUE I 3 mL)F, MAMEE (1.5mL, 3mol/L), Mk AEFRMEELh. WEETLCHR A
Wl LR OWE=5:1) ISR, FRNERE G, LRV, KK (10 mL) AR R N AR R,
KEH B ZBR(3x10 mL)AE. &I 2R 2882 IF H AWM & 3K(3x10 mL)eks . 28R ZBERT
IKTRBRAN T, L JERIRAE 15 200 5 o FH S IEIEARZMT CAME: 2B ORE=65 = 35 4ifk, /3H
4, SR TR S (8% Waters Acquity UPCC (43 4F:: Daicel CHIRALPAK IC 3, 3.0*150mm,
3um R 30 M :A/B: CO2/MeOH(0.1%DEAY=50/50 i ¥ : 1.5 mlmin A ¥ : 37 E) & 3
(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R)-6-(2,6- — A I KK )-6- 505 O-2-31]-4,4- " f-9a,11a-—
AN E-TH-H R IE[1,2-a]3F-6,7- "B —1F 116 (29.81 mg, ZHFE100 %, Y s53.21 %, {REI [Alte=
1.498 min) A1 (1R,3aR,5aR,6R,7S,9aR,9bR, 11aR)-1-[(2R)-6-(2,6- — FF & F& Ik 3)-6- 32 3 O -2- F -4- % -
9a,11a-—H13£-2,3,32,5,52,6,7,8,9,92,9b,10,11, 1 la-1 DU & - IH-FF [ I [ 1,2-a]3E-6,7- B 115(3.48 mg, #f
FE88.44%, WaZS5.71 %, {7 A [Alte= 2.091 min).

{b &#7116:  'H NMR (400 MHz, CDCl3) § 7.16 (t, ] = 8.3 Hz, 1H), 6.56 (d, ] = 8.4 Hz, 2H), 5.16 - 5.07 (m,
1H), 3.83 (s, 6H), 3.73 (s, 1H), 3.59 (d, T = 11.3 Hz, 1H), 2.27 — 2.08 (m, 2H), 2.00 (d, J = 8.7 Hz, 1H), 1.89
~1.65 (m, 9H), 1.45 — 1.24 (m, 10H), 1.11 (dd, J = 13.0, 3.8 Hz, 2H), 1.05 (s, 3H), 1.03 — 0.94 (m, 2H), 0.89
(dd, ] = 6.4, 3.8 Hz, 3H), 0.65 (d, ] = 4.2 Hz, 3H). *C NMR (101 MHz, CDCl;) & 157.65, 128.10, 110.86,
104.28, 73.44, 71.94, 67.86, 55.70, 55.29, 50.89, 48.62, 43.96, 43.09, 39.27, 36.23, 35.76, 34.94, 28.49, 25.62,
22.64,20.54, 18.67, 13.79, 11.87. '°F NMR (376 MHz, CDCl5) 5 -88.60, -89.23, -110.61, -111.24.

{1 &#7115:  'H NMR (400 MHz, CDCl3) § TH NMR (400 MHz, cdcl3 § 7.16 (t, J = 8.3 Hz, 1H), 6.56 (d, J
= 8.4 Hz, 2H), 5.11 (s, 1H), 3.85 (s, 6H), 3.84 — 3.65 (m, 7H), 3.58 (s, 1H), 2.66 (t, ] = 12.7 Hz, 1H), 2.25 —
2.13 (m, 1H), 2.06 — 1.80 (m, 9H), 1.76 — 1.60 (m, 5H), 1.50 — 1.30 (m, 9H), 1.15—1.07 (m, 3H), 1.05 (s, 3H),
0.93 — 0.88 (m, 3H), 0.64 (t, ] = 9.1 Hz, 3H). '°F NMR (376 MHz, CDCls) & -109.88. '°F NMR (376 MHz,
DMSO) 3 -74.51, -108.66. LC-MS: [M+H-H201]+ = 527.35,

SiER 124

&Y 124: (1R,3a8,3bS,5aR,78,9aR,9bS,11aR)-4,4- ~F-1-[ 2R)-6-2-F-6- FEE EH)-6-F2H -
2-HE]-7-525-9a,11a- Z P AN E-1H-3F IR (1,2-a] FE-6- T ] 2
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124-3 124-4 124

# — 4 . ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- — F -2,2.5a,7a- I F & -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 75 &-3aH-FR R FF[ 11,21, 2]FE FF[ 7,8-d][ 1, 3] — B 3048
8- 1-(2-TR-6- HEHEFE) T-1-8 49-1 (200 mg, 0.3 mmol, 1.0 eq)¥Ff T & F &% (10 mL)H, ¥
Rtk RE T VORI, RIESCEA, RKARNEZFHIMA =R LA (212 mL, 1 mmol, 3.0 eq),
4- " FREEMEE (8.24 mg, 0.07 mmol, 0.2 eq)fl = Zf% (0.14mL, 1 mmol, 3.0eq), I RMNAZRETEER
TN . TLC ( A« ZFRAHEE = 10: )RR N ELE, RMBHERK (10mLx2) %, fE
AR EE (10 mLx2), KA ST (10 mLx2), WEGHHESFREEAN 124-
1o MACRALEE, BEHEREIT 0.

B0 MR N 2.2.2- = 4 % -(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — #& -
2.2,5a,7a- P4 H F£ -4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- + 7N & -3aH- PR [ FF[1',2"1,2] 3E I [7,8-
dl[1,3] =& A8 -8-FE - 1-2-TR-6- FF | R ) O RS 124-1 (200 mg, 0.3mmol, 1.0 eq)¥s T PUENK
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W (4mLyH, IIAMEEER (2mL, 3mol/L), KNRRAZFEMPLh. TLC CHIMlEE: LR LFE=5:1) I
MM RERE, FORHIEAE5EEE, bR . #/K (10 mL) IR AR R, /KEH 2.8 Z.B8(3x10 mL)
. BIF M OERE I ARBAE K 3310 mL)Pek. ZIRZERE ALK T8, fyEfik
ARAFEOR S o RSB EAT CRMIRE: 28R OB=T73 27 difk, B GEE2,22-= 5 ZB-(5R)-
5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- - #-6,7- 2K -9a,11a- — F B+ NE-1H-FF R IF[1,2-a]
FE- 13- 1-Q-F-6- A ) TR 124-2 (110mg, AE95 %, 355 %), 'H NMR (400 MHz, CDCLs)
87.25 (s, 2H), 6.70 (s, 1H), 6.34 (s, 1H), 5.41 — 5.20 (m, 1H), 4.12 (q, ] = 7.2 Hz, 1H), 3.86 (d, ] = 4.8 Hz,
3H), 3.74 (s, 1H), 3.64 — 3.55 (m, 1H), 2.05 (s, 3H), 1.83 — 1.77 (m, 3H), 1.76 — 1.69 (m, 3H), 1.56 (s, 4H),
1.45 — 1.38 (m, 4H), 1.29 (d, = 7.8 Hz, 4H), 1.27— 1.19 (m, 5H), 1.05 (s, 3H), 0.87 (dd, ] = 8.9, 4.4 Hz, 4H).
F NMR (376 MHz, CDCI3) § -75.11, -75.12, -88.65, -89.28, -110.63, -111.26, -113.97, -114.07.

B=: $2,2,2-= R ZFB-(5R)-5-[(1R,3a8,3bS,5aR ,6R, 7S,9aR,9bS, 1 1aR)-4,4- — f5-6,7- —$:3E-9a,11a-—
RS E-TH- R [1,2-a] 3 -1-26]-1-(2-F-6- S R B LA R 124-2 (80 mg, 0.12 mmol, 1.0 eq)i
T ZEF R (10 mLyH, RN RE TUoKB . KRR R RS I ZBREF (25 mg, 025
mmol, 2 eq), 4-"HEIEMIE (3 mg, 0.003 mmol, 0.2 eQ)F1 = 2% (38 mg, 0.37 mmol, 3.0 eq), ¥
HRHRETER FHREEUNT . TLC ( AW © 2B = 10:DIRIRN 4, REREHK (10
mLx2) ¥, TEMEFAMMBKEREE (10 mLx2), KABMEH & H L (1omLx2), WEANMHETRE
BV 5o RHPE A FAREE At vE s difh (AR - R BR = 80 1 20) 153 A & K 2 -
(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- ~4f-1-[(2R)-6-(2-TR-6- F L H ) -6-[( E MBI | D
-2-F)-6-¥2F-9a,11a- — NS TH-IA R FF[1,2-113E-7- 888 124-3 (80mg, ZHE 90%, YT 84%).
'H NMR (400 MHz, CDCl3) & 7.53 (d, J = 9.2 Hz, 0H), 7.27 (s, 1H), 6.70 (t, ] = 7.7 Hz, 2H), 6.33 (t, ] = 7.5
Hz, 1H), 4.75 — 4.67 (m, 1H), 3.86 (s, 3H), 3.83 (s, 1H), 2.35 (t, ] = 7.5 Hz, 0H), 2.28 — 2.19 (m, 1H), 2.10 —
2.08 (m, 4H), 1.93 — 1.85 (m, 2H), 1.74 (s, 3H), 1.63 (d, ] = 7.4 Hz, 2H), 1.55 — 1.52 (m, 5H), 1.42 (d, J = 4.9
Hz, 6H), 1.39 — 1.36 (m, 4H), 1.28 (s, SH), 1.25 — 1.24 (m, 3H), 1.09 — 1.07 (m, 3H), 0.88 — 0.86 (m, 4H), 0.69
—0.60 (m, 3H)."°F NMR (377 MHz, CDCl3) & -75.11, -75.13, -88.74, -89.37, -110.55, -111.18, -113.97, -
114.07.

HIE: BE Y ZE-(1R,32S,3bS,5aR, 6R,7S,9aR,9bS, 1 1aR)-4,4- — fi- 1-[(2R)-6-(2- f-6- FH S S )~
6-[(ZMOBEE YRR C-2-51-6-785-9a, 11a- — B /NE-1H- IR R H[1,2-1]FF-7- 588 124-3 (65 mg,
0.1 mmol, leq)¥# il /£ — & HIE (S mL)H, HARIP T, WKIMAPY TN E ST BRE (10 mg, 0.03
mmol,0.3eq), N-FIMEIHREAY) (16.54 mg, 0.14 mmol, 1.5 eq)M4AG T i, FmBHE, TLC(CH MR
ZRZBR=5: DM MR N . F7K (10mL) IAFIRMNEFRF, KEMAZBRZER(325mLER. 5§32
2 .15 )23 H FABA R K 310 mL)BEw . 2R 2N E R TR T 16, S IEFRmEE 2 .
RNVEEH, RNELIE, KT, AT, REE, MR RNTAL CRUlEE - ZBR AT
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=88:12) BHEEEME, FiLFHIFSY (X3 Waters Acquity UPCC; {434 Daicel CHIRALPAK IB
4.6%250mm, Sum; FRBHH:A/B: CO2/MeOH(0.1%DEA)=70/30; JRi#: 2.0 ml/min; i:37 &) B3I H
0[] 1 2.8 -(1R,3a8,3bS,5aR, 7S,9aR,9bS, | LaR)-4,4- — fi-1-[(2R)-6-(2- fk-6- F S8 B F)-6-[(Z M 2 W
IYE R T -2-3]-9a,11a- = FIE-6- A W I+ NS -1H-FA R IE[1,2-)FE-7-FE 08 124-4 (40mg, 217 80%. 4T
F50%, RERER=0.761 min). '"HNMR(400MHz, CDCl3) § 7.24 (d, ] = 8.4 Hz, 1H), 6.70 (dd, J = 13.2,
5.0 Hz, 2H), 6.34 (t, ] = 7.4 Hz, 1H), 5.18 (dd, J = 12.2, 7.4 Hz, 1H), 3.86 (s, 3H), 2.54 (d, ] = 11.2 Hz, 1H),
2.10-1.73 (m, 10H), 1.57 (dd, J = 15.5, 11.3 Hz, 5H), 1.26 (s, 6H), 0.88 (t, ] = 6.5 Hz, 5H), 0.79 (s, 3H), 0.63
(dd, 1 =15.5, 3.5 Hz, 3H).

R W SN Y 2 E-(1R.3a8,3bS,5aR, 7S,9aR,9bS, 11aR)-4,4- — fi-1-[(2R)-6-(2- - 6- FF B IE H 35 -6-[(
S LR FE C-2-55]-9a, 11a- — HU B -6- A WA+ NS TH- B IR [1,2-4]9F-7- 24 6 124-4 (40 mg,
0.06 mmol, 1.0eq) FTHE 2 mLyFIPISEKRE Q2mL) #F, AR (41.mg, 0.3 mmol, 4.0eq)
RN R S R PE30mine TLC (B © ZFRAHR=5:1) MR NEERE, ERIERExS, ik
M. K (10mL) IMANBIRNAEZRF, KEHZBRZE(3x10mL)ER . AHF 28R 28 E3H M
B #IK(3%10 mL)Bekk . 288 862 KRBT, I iEARAiS SR & B AE A2 (
il L8 ABE=75 « 25) 4, BRI AR A (1R,3a8,3bS,5aR,7S,9aR,9bS,11aR)-4,4- —Hi-1-[(2R)-
6-(2-F0-6- BRI -6-F2 7 -2 )-7-F85-9a, 1 1a- — H BN A - TH- 3R R FF[1,2-a]FF-6-BH 124 (8.48
mg, #iF96.50%, WFE25.6%).

tE4124:  "HNMR (400 MHz, DMSO) § 7.22 (dd, T = 15.4, 8.0 Hz, 1H), 6.81 (d, ] = 8.4 Hz, 1H), 6.73
(dd,J =17.7,7.5 Hz, 1H), 4.95 (d, ] = 5.6 Hz, 1H), 4.81 (s, 1H), 4.20 —4.13 (m, 1H), 3.78 (s, 3H), 2.60 - 2.53
(m, 2H), 2.12 (s, 1H), 1.83 (ddd, T =453, 23.7, 15.5 Hz, 8H), 1.52 (d, J = 8.9 Hz, 3H), 1.39 — 1.20 (m, 10H),
1.15—0.94 (m, 4H), 0.89 — 0.80 (m, 3H), 0.67 (s, 2H), 0.62 (d, J = 1.8 Hz, 3H). '°F NMR (376 MHz, DMSO)
8 -88.27, -88.90, -109.53, -110.16, -115.06, -115.09.

SEHEf] 126
b &9 126: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — Fi-1-[(2R)-6-(4-F.-2- B E FE Mk ng-3-
F)-6-72H T-2-H]-9a,11a- — R EA+ANE-1H-FF R [1,2-a] FE-6,7- ZBEH ] 4
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oL
| 1261 126
B KRR 3-E-4-5-2- F AL (108 mg, 0.5 mmol, 3.5 eq) VEFAETL/AKIUEER (3 mL)H,
RRAHZE-78°C, MAIETHM (0.18 mL, 0.45 mmol, 3.0 eq), FARFFEZHFE 30 min. Kib&H)
(5R)-5-[(3aS,5aR,5bS,7aR,$R,10aS,10bS,12aR,12bR)-11,11- = f -2,2,5a,7a- P4 FHF FH -
4.5,5a,5b,6,7,7a,8,9.10,10a,10b,11,12.12a,12b-1 7N &-3aH-34 %[ 1',2':1,213E [ 7,8-d][ 1,.3] ~ A FF K&
-8-FE] O 1(70 mg, 2.57 mmol, 1.0 eq) WAEAEPIZIRIE (2 mL)FIIAF] Bk R, RN RE
-78°C 4 30 min. @i TLC AR il 288 ZBR=5:1) Mallsomidt e, RN FE CHE . 3 2. mL /K
N AKINB R Rk A, ] 2.8 288 (30mLx3) XEL, & IFEFUHA A E LM (30mL) ¥k,
LB VAT, B DT MR (5R)-5-[(3aS,5aR,5bS, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- " 4 -
2,2,5a,7a- V4 FF 3£ -4,5,5a,5b,6,7,74,8,9,10,10a,10b,11,12,12a,12b- 1 /N & -3aH- 3K % FF[1',2':1,2] 3E I [7.8-
dI[1,3] =R A8 -8-JE - 1-(4-F-2- FH AR BRI BE-3-55) T- 187 126-1 K0 (70 mg).

%38 RN Y(5R)-5-[(3a8,5aR,5b8,7aR,8R, 10a8,10bS,12aR, 12bR)-11,11- — 4i-2,2,5a, 7a- P F 3 -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 7S & -3aH-4 [ I 1,21, 2196 [ 7,8-d1[ 1,3 — R A FF 8
8- ]-1-(4-%-2- AR R ALnE-3- ) - 1-FF 126-1 (70 mg, 0.12mmol, 1.0 eq)¥& T AR 3 mLydr, i
AR (1.5 mL, 3mol/L), RINARAZEREE 1 he TLC CHiMlk: 48R Z85=5:1) Wi 5 St P,
JERNEFETE Y, FIERN . K (BomL) MBI ERT, KEHZERZHE(3x30 mL)AR. &If
LT ZBgE 9 H A E 2h7K(3x30mL) ek . LMR L FRIE A Fo/K IR AREAT18, i aEFIIR 4515 FHH ot
B EN ChE: ZRAER =63+ 37 &ifk, BEIAGREKE, KB FHRE,BEIAG
4(1R,3a8S,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — fi-1-[(2R)-6-(4- f -2- F S FE ML G -3- 55 )-6- 52 3 B.-2-
FE1-9a,11a- = I+ E-1H-H K IF[1,2-a]3E-6,7- " HF 126 (17.47 mg, ZEFF 100%, YL 26.76%).
547 126: "H NMR (400 MHz, DMSO) & 8.09 — 8.03 (m, 1H), 6.88 (dd, J= 9.7, 5.8 Hz, 1H), 5.06 (s,
1H), 4.87 (t, 1 = 6.9 Hz, 1H), 4.38 (s, 1H), 4.29 — 4.13 (m, 1H), 3.89 — 3.84 (m, 3H), 3.51 — 3.46 (m, 1H), 3.34
(s, 1H), 1.75 — 1.55 (m, 7H), 1.46 — 1.15 (m, 14H), 1.03 (d, /= 16.2 Hz, 2H), 0.98 (s, 3H), 0.94 (s, 2H), 0.85
—0.81 (m, 3H), 0.61 (s, 3H). "’F NMR (376 MHz, DMSO) & -86.66, -87.28, -105.55, -105.61, -108.65, -109.27.
LCMS (ESI) [M+H]" = 554.35.

SRR 127&128
{b44 127 5% 128: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- ~ H-1-[(2R,68)-6-(2- F-6- F E H K 2)-
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6-72H O-2-%E]-9a,11a- — FEE NS -1H-3F R FE(1,2-a] FF-6,7- — 8% 0
L&Y 128 B 127 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — H-1-[(2R,6R)-6-(2-F-6- F HH K
H)-6-2 K O-2-21-9a, 1a- = B EANE-1H-3F ]I [1,2-a] FF-6,7- B2 (1] 4%

1288127

49 1278128 12888127

(IR,3aR,5aR,6R,7S,9aR 9bR, 1 [aR)-4- F.-1-[(2R)-6-(2- F5.-6- F G HE K L )-6- ¥ 2L ©0-2-F£1-9a, 1 1a- — F -
2,3,3a,5,5a,6,7,8,9.92,9b,10,11,11a- - PO R -1H-3 [ FF[1,2-a]FE-6,7- —BF 49 BT FHEHR S (105 Waters
Acquity UPCC ; & % # : Daicel CHIRALPAK AD 3, 3*150mm, 3um ; i 37 M :A/B:
CO2/MeOH(0.1%DEA)=60/40; tid:1.5 ml/min; #Hi&:37 B 53127 (REEtg=3.006 min) Al
128 (£REEIT [A)tr=3.538 min).

1k &#7127: 'TH NMR (400 MHz, CDCl3) § 7.17 (td, ] = 8.4, 6.6 Hz, 1H), 6.72 — 6.66 (m, 2H), 5.06 — 4.97 (m,
1H), 3.87 (d, J = 6.2 Hz, 3H), 3.74 (s, 1H), 3.60 (dt, J = 11.4, 42 Hz, 1H), 2.28 — 2.12 (m, 1H), 2.00 — 1.77
(m, 7H), 1.73 — 1.63 (m, 4H), 1.39 (ddd, J = 15.3,9.8, 3.7 Hz, 8H), 1.24 (d, J = 8.1 Hz, 2H), 1.11 (dd, J = 14.1,
5.3 Hz, 2H), 1.06 (s, 3H), 1.02 — 0.94 (m, 2H), 0.90 (d, ] = 6.5 Hz, 3H), 0.66 (s, 3H). *C NMR (101 MHz,
CDCls) § 164.39, 158.34, 119.60, 108.69, 108.45, 106.78, 106.75, 73.45, 71.95, 67.54, 55.88, 55.25, 50.89,
43.87, 43.10, 39.25, 37.86, 36.22, 35.63, 35.54, 34.93, 28.45, 25.63, 22.56, 20.52, 18.64, 13.77, 11.84. '°F
NMR (376 MHz, CDCl3) & -208.10, -208.73, -230.29, -230.92, -236.99.

1b447128: 'TH NMR (400 MHz, CDCl5) 3 1H NMR (400 MHz, CDCI3) 3 7.17 (td, ] = 8.4, 6.6 Hz, 1H), 6.72
—6.65 (m, 2H), 5.00 (t, J = 7.2 Hz, 1H), 3.88 (s, 3H), 3.73 (s, 1H), 3.63 — 3.56 (m, 1H), 2.26 — 2.11 (m, 1H),
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2.00 - 1.94 (m, 1H), 1.89 — 1.64 (m, 11H), 1.44 — 1.24 (m, 9H), 1.11 (dd, J = 11.2, 5.3 Hz, 2H), 1.05 (s, 3H).
1.02 - 0.93 (m, 2H), 0.88 (d, J = 6.5 Hz, 3H), 0.64 (s, 3H). 13C NMR (101 MHz, CDCl5) & 159.22, 158.41,
128.47, 119.54, 108.68, 108.44, 106.78, 73.44, 71.94, 67.64, 55.88, 55.23, 50.88, 48.57, 43.87, 43.09, 39.25,
38.03,36.23, 35.74, 35.70, 34.93, 28.44, 25.62, 25.40, 22.68, 20.52, 18.63, 13.77, 11.84. "F NMR (376 MHz,
CDCL) & -88.62, -89.25, -110.62, -111.24, -117.19.

SEHER] 129
1 &9 129: 3-[(3R)-3-[(1R,3aS,3bR,5a8,7S,9a8,9bS,11aR)-7-#2 H9a,11a- — I E+ AS-1H-IF RIH:
[1,2-a] 3E-1-Z5] T 2130 T -1-H ) il

1294 129-5 129
B ZHT, ¥ 5,8- AR A ULAR[3.4]F H2-RIRHFTE 129-A (1.5 g, 8.71 mmol)i# T VUSRI
3omL)H, VKA HIE] 0 °C. SRE LI LiAlH4 (0.66 g, 17.42 mmol). FRIEEYITE 0 °CT M
1.5 /M. TLC Chilk: 408 Z18=10:1) W 5E 4 RS INADY SRR (30 mL), SAJEIKiK
MIAZK €(0.66 mL) . 15% NaOH (0.66 mL) FI7K (2mL) , #EEELEE, ZRRZER#EE (30 mL),
JETARAR JE 15 2Ll 22T (12 g, 0~30% 2R Z.B6/ATH1BE, 30 mL/min) 3 20 E AR (5,8-
TR EIULAR[3 4] Be-2-35) BEE 129-B (1.2g, 4ifE: 90%, % 86%) » 'HNMR (400 MHz, CDCl5)
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63.94-3.85 (m, 4H), 3.68 (d, /= 6.7 Hz, 2H), 2.49 — 2.38 (m, 2H), 2.29 (dt, J=17.0, 7.5 Hz, 1H), 2.10 (ddd,
J=127, 6.6, 3.0 Hz, 2H).

B KA (5.8-T MR LAK[3.4)% fe-2-35) FIEE 129-B (1.2g, 8.32mmol, leq) T &
Fige (10mL), SKIBAAIE] 0°C, MIABRBREANG.5 g, 41.62 mmol, 5 eq)FIERI-Z T ik (5.3 g, 12.49
mmol, 1.5eq), #A/G %M FHFE 3 M. TLC CRlTE: 2R ZFE=1:1) MR E4. KR IA
A BRERBNIA TR (15 mL)RIBRER SR (15 mL ), 3Rk 30 /0 BRR B A I, I — & Be 3K L 20 mLx2).
FHUAR & 55 MR bk (20mL) |, @ TKWBRIN T4, I8, IRGEEHE] 5.8-FRIR[3.4]F
ft-2- A 129-C (620 mg, ZHEE: 90%. 723 47.16%) , RALEHMT T 3. 'THNMR (400
MHz, CDCl3) 8 9.74 (d, J= 2.6 Hz, 1H), 3.98 — 3.85 (m, 4H), 3.00 — 2.85 (m, 1H), 2.66 — 2.48 (m, 4H).

B0 FRT, BHFER=FIERIE (2.51g, 7.04mmol, 2eq) T TUAME (15mL), KIFEE
F0°C, 1298 NaHMDS (1M in THF, 7.0 mL, 7.0 mmol, 2 eq), Ff3i$E 30 4. FHRmER
5,8- T ZRIB[3.4] 3 E-2- I 129-C (500mg, 3.52mmol, 1.0eq) HIPIEMME (SmLyAWR. LiRE
EVIEVKIB R | /NN . TLC CAITEE: 208 Z85=2:1) WM TE4E . REBEMAK (20 mL) %
K, ZHEFBEE (20 mLx2). A HARE IS B EHEKEE (40 mL) |, KM T, ik,
IIEIR A G B2 . RIS (12 2,0~5% — &P H/0 B, 30 mL/min) /5376 iRy 2-2.
W EE-5,8- AR IB[3.4]5F % 129-D (390 mg, ZifE: 90%, F=5 71.19). 'HNMR (400 MHz, CDCls)
$5.93 (ddd, J=17.2,10.2, 7.1 Hz, 1H), 4.99 (ddt, J = 17.3, 10.2, 1.5 Hz, 2H), 3.95 — 3.84 (m, 4H), 2.71 (dt,
J=16.5,8.2 Hz, 1H), 2.54 — 2.43 (m, 2H), 2.26 — 2.15 (m, 2H).

FEIE: FE T, % (3S, 8S, 9S, 10R, 138, 14S, 17R) -10,13-HH-17- ((S) -1-548H-2-5)
-2,3,4,7,8,9,10,11,12,13,14,15,16,17-1 DU E- 1 H-31 R H FE-3-H: Z. B8 HE 1-3 (1.0 g, 2.68 mmol)iFff T LR
Z.HE 20mL) » T 10% Pd/C(700 mg)F1 Z.F& (0.5mL), iR N IEEMAESSFEFHEE 40 /N
HNMR WS . RN EHE, FHZBRZER (30 mL) Fiks ik, EidrE il smikv it
MBREREANAR (30 mL) MW &EEKYE (30 mL) , RTKFERII T, €, WK FERH .
R E A ai Chlik: OB Clg=10:D, AREEEAY) (3S, 8R, 9S, 10S, 13S, 14S, 17R)
-10,13- " HE-17- ((S) -1-FBARH-2-38) +73F - 1H-3A 1R 3 3E-3-3E 2. BB 16 129-1 (430 mg, Z1FE: 90%,
PR3 38.50%) .'H NMR (400 MHz, CDCl3) 8 9.56 (d, J = 3.3 Hz, 1H), 4.74 — 4.63 (m, 1H), 2.40 — 2.27 (m,
1H), 2.02 (s, 3H), 1.95 — 1.88 (m, 1H), 1.88 — 1.77 (m, 2H), 1.73 (dt, /= 13.2, 3.5 Hz, 1H), 1.58 (dddd. J =
29.5,15.9,12.8,9.8 Hz, 7H), 1.44 — 1.29 (m, 4H), 1.19 (ddd, J=12.2, 11.0, 4.8 Hz, 3H), 1.11 (d, J= 6.8 Hz,
3H), 1.08 — 0.96 (m, 3H), 0.94 — 0.86 (m, 1H), 0.84 — 0.81 (m, 3H), 0.70 (s, 3H), 0.66 (dd, /= 10.5, 4.9 Hz,
1H).
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BhE. BET, BPESREBRMABE (357.22mg, 2.30mmol, 2eq) BT IUEMEMR (15mL), ¥k
BAEIR] 0°C, B2 0 NaHMDS (1M in THF, 2.3 mL, 2.30 mmol, 2eq), FF#F: 30min. iGN
JEEL (3S, 8R, 9S, 10S, 13S. 14S, 17R) -10,13-"HI3-17- ((S) -1-5f0H-2-38) RS- 1H-3F K
FeIE-3-3E ZFREE 129-1 (430mg, 1.15mmol, 1.0eq) MIPUEMLIE (SmL)#ER. ERBEAYIEIREG
PiEHE 30min. TLC CHMER: ZER ZHE=10:1) BNRMNE4A . RMRMAK (20mL) #K, LEKRZEE
FHL (30mLx2). AHUHEIE MK (4omL) , ST /KBRBRN T, TIE, %553
e ZEMESE0280~10% 8 Z.E/A 8, 30 mL/min)fE 5 5 &[4 (3S, 8R, 95, 10S, 13R,
14S, 17R) -17- ((R) -T-3-i-2-3%) -10,13- = FIEA-7NE-TH- A I HE-3-5L 2 BGlE 129-2 (300 mg,
i 90%, 77K 63.12%). 'HNMR (400 MHz, CDCI3) § 5.66 (ddd, T = 17.1, 10.1, 8.4 Hz, 1H), 4.89
(dd, J=17.1, 1.2 Hz, 1H), 4.81 (ddd, J = 10.2, 5.5, 2.0 Hz, 1H), 4.74 — 4.63 (m, 1H),2.13 — 2.03 (m, 1H), 2.02
(s, 3H), 1.94 (dt, ] = 12.4, 3.3 Hz, 1H), 1.80 (d, ] = 9.3 Hz, 1H), 1.76 — 1.55 (m, 5H), 1.53 — 1.46 (m, 2H), 1.38
— 1.05 (m, 10H), 1.02(d, J = 6.6 Hz, 3H), 0.98 (dd, ] = 8.5, 4.3 Hz, 2H), 0.91 — 0.84 (m, 1H), 0.81 (d, 1 = 7.0
Hz, 3H), 0.67 (s, 3H), 0.65 — 0.60 (m, 1H).

FEAW: IR, #H (3S, 8R, 9S, 10S, 13R, 14S, 17R) -17- ((R) -T-3-45-2-%) -10,13- " FiF
TANE-1H-FH R I FE-3-FE 2805 129-2 (200 mg, 0.537 mmol, leq), 2- 24 %E-5,8- — E M8 [3.4]9
129-D (376 mg, 2.68 mmol, 5eq) Al GrubbsIl (228 mg, 0.269mmol, 0.5eq) T “&H & (10 mL),
HHE 50°C In# 10 /NEF . 38 TLC CARHEE: 288 Z86=20: 1) BEIRN, ARAAER. RBRFIMA 20
mL 7K, WK ZE Rk, KAHH I CMERER (20 mLx2). AHUHEIE B EEKEE (40
mL) , EFKFRERIN T, 0, KEEHEEMM. SENH23(12¢0—-3% ZBRZE/AihE, 30
mL/min){3 2EA A £ (3S, 5S. 8R, 9S, 10S, 13R, 14S, 17R) -17- ((R, E) -4- (5,8- 5 FER
FAULAR[3.413F-2-F8) T-3-85-2-5) -10,13- - HEAR-1TH-IARIE-3-3 2 BREE 129-3 (60 mg, 4hifE:
90%, ;=3 20.77%). 'H NMR (400 MHz, CDCl5) § 5.41 (dd, /= 15.2, 7.2 Hz, 1H), 5.23 (dd, /= 15.2, 8.4
Hz, 1H), 4.74 — 4.61 (m, 1H), 3.94 — 3.84 (m, 4H), 2.62 (dd, J = 16.0, 8.0 Hz, 1H), 2.51 — 2.39 (m, 2H), 2.18
—2.08 (m, 2H), 2.02 (s, 3H). 1.93 (d, J= 12.4 Hz, 1H), 1.85 — 1.58 (m, 6H), 1.53 — 1.43 (m, 3H), 1.37 - 1.28
(m, 5H), 1.23 = 1.01 (m, 7H), 0.98 (d, J = 6.6 Hz, 3H), 0.93 — 0.84 (m, 2H), 0.82 (s, 3H), 0.66 (d, J = 6.9 Hz,
3H).

Hb: =\, ¥ (38, 58, 8R, 9S, 10S, 13R, 14S, 17R) -17- ((R, E) -4- (58- 5]
VEHR[3.4]15E-2-28) T -3-45-2-25) -10,13- — S S - 1 H-IA R FE-3- 2 2.8l 129-3 (50 mg, 0.103 mmol,
1.0 eq) g T PUSRKIE (2 mLYMHEE (2 mL), fEZEE FIMASEHME —KEY (43 mg, 1.03 mmol,
10.0 eq)A7K (1 mL), BEEESIEFHEE 1 /A, TLC (Al ZBR Z.8=10: )M R M, RNEEHR
&, FROQ0OmLFRE, ZRZE (10 mLx2) FE, AHAMAEK (20 mL) ik, KRBT
B, IRAEA UM, REBAE ENTAL (Al 28 4 =101, BFIAGE A (3S, 5S, 8R, 98, 108,
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13R, 14S, 17R) -17- ((R, E) -4- (58-S H[ = VLAR[3.4]5-2-35) T -3-0-2-25) -10,13-ZHESS
S-TH-3RIE-3-HF 129-4 (40 mg, ZHPE:90 %, F=%: 78.84%). 'HNMR (400 MHz, CDCI3) § 5.41 (dd,
J=15.2,7.2 Hz, 1H), 5.23 (dd, J = 15.3, 8.5 Hz, 1H), 3.91 — 3.83 (m, 4H), 3.65 — 3.51 (m, 1H), 2.62 (dd, J =
16.2, 8.1 Hz, 1H), 2.49 — 2.39 (m, 2H), 2.18 — 2.07 (m, 2H), 2.04 — 1.88 (m, 2H), 1.78 (s, 1H), 1.67 (ddd, J =
16.1, 13.0, 6.5 Hz, 3H), 1.52 — 1.38 (m, 5H), 1.35 — 1.28 (m, 4H), 1.16 — 1.04 (m, 4H), 0.98 (d, ] = 6.6 Hz,
3H), 0.97 — 0.82 (m, 4H), 0.80 (s, 3H), 0.66 (s, 3H), 0.63 — 0.57 (m, 1H).

®)E: =i, ¥ (3S, 5S, 8R, 9S, 10S, 13R, 14S, 17R) -17- ((R, B) -4- (58- %K H]
VEAR[3.4]3-2-38) T -3-0-2-35) -10,13-Z FHENE-1H-FFKFE-3-BF 129-4 (40 mg, 0.090 mmol)¥& T
ZIR MG (SmL), I 10%Pd/C(40mg), i NEIRAYIEZ RE P HFE 4 /N . HNMR A5 %
N o RNESHRG, F IR ZBR(10 mLYFRE SOSR, SB I i 3 ok, WRGTaHUAE, REREEET 4 Ch
ik 288 2. FE=10: 1), H2]AGRE A (3S, 5S, 8R, 9S, 10S, 13R, 14S, 17R) -17- ((R) -4- (58-
AR IR R B (3419 -2- ) T-2-56)-10,13- NS H-K R AR 9E 3-8 129-5 (35 mg, ShFE
90%, F7#%: 78.39%). 'HNMR (400 MHz, CDCls) § 3.87 (h,J = 5.9 Hz, 4H), 3.65 — 3.53 (m, 1H), 2.39 (d,
J=53Hz, 2H), 1.91 (dd, J=25.9, 11.7 Hz, 4H), 1.78 (dd, J= 14.2, 10.3 Hz, 2H), 1.73 — .61 (m, 3H), 1.51
—1.36 (m, 6H), 1.18 (d, J=10.0 Hz, 4H), 1.15 — 0.94 (m, 8H), 0.89 (d, J = 6.6 Hz, 3H), 0.85 (d,J = 12.0 Hz,
3H), 0.80 (s, 3H), 0.64 (s, 3H), 0.59 (d, J = 4.0 Hz, 1H).

FIH: KRN (3S, 5S, 8R, 9S, 10S, 13R, 148, 17R) -17- ((R) -4- (5,8- 5 FEp Hf fz &
[3.4]3F-2-5) T-2-3) -10,13-Z HETANEAH-H L IEFE-3-17 129-5 (35 mg, 0.079 mmol, 1.0 eq)¥
T OISR 2 mL)H, AR (1 mL, 3 mol/L), Mk RIEFIRABF: 2 NI, THE] 40°C FHEHE 1
AN o IR R, RESERR . ¥R (20 mL) IIABIRS AR E, KB 2.8 2,86 ( 2720 mL)
M. AIZHRZIEEHBABMEHK GomL¥ik. ZRZEEAT /KRBT E, MR
AR S. MBS EEN CAlE: Z2B28E=9 : 10> gith, F2AEafE 3-[3R)-3-
[(IR,3a8,3bR,5aS,7S,9a8,9bS,11aR)-7- 3 -9a, 1 1a- — F BN S -1H-F R HH[1,2-a] FE-1-F6] T PR T -
1-Bd 129 (28 mg, ZH[E 98 %, UYL 87.02%).

&4 129:  'HNMR (400 MHz, CDCls) § 3.65 — 3.54 (m, 1H), 3.20 — 3.04 (m, 2H), 2.70 — 2.57 (m, 2H),
2.36-2.22 (m, 1H), 1.96 (dd, J=9.1, 3.5 Hz, 1H), 1.85 — 1.75 (m, 2H), 1.74 — 1.62 (m, 2H), 1.61 — 1.52 (m,
4H), 1.49 — 1.44 (m, 2H), 1.37 (ddd, J = 23.3, 15.3, 9.6 Hz, 6H), 1.25 — 1.18 (m, 2H), 1.15 — 0.95 (m, 7H),
0.93 (d, J= 6.5 Hz, 3H), 0.87 (dd, J = 11.1, 7.3 Hz, 1H), 0.80 (s, 3H), 0.65 (s, 3H), 0.64 — 0.57 (m, 1H). LC-
MS: [M+H-H,0] " =383.0.

SEHER 130
AP 130: (20R)-21-[(3-FRFEFR T ) FAE]-20-FF 2-50-52 (§-3p-BF HUHI4%
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HO
129 130

B Z\T, #3- (R) -3- ((3S, 5S, 8R, 9S, 10S, 13R, 14S, 17R) -3-38H-10,13- = Fi
TAS-H-HEIRTE-17-2) THED T F-1-80 (8 mg, 0.020 mmol, 1.0 eq) AT HE (1 mL),

PRI B 0°C, IIAMIELLEN (22.66 mg, 0.599 mmol, 3.0 eq). LIRIBEMITERIR TR 1 /M.

TLC CFiilifik: ZBE ZBe=4:1) WM RN 54 RO SR IOE K, R4 2 B, I 10
mL 7K, ZFRZBREEHL (10mLx2) , AVARSGIFEMME KL (10mL) , 2I/KMBMHTE,
P8, IRGEEEEN . Z2ENMHESE dg 0~20% ZEZEAHE, 20 mL/min)7E 2] A6 E 4 (20R)-
21-[(3-F IR T H)FFIE]-20-FFIE-50-22 §§-3B-BF 130 (2.63 mg, 4HFF: 84%, FoE 29.44%). L&
130: "H NMR (400 MHz, CDCl3) § 4.09 (t, J = 7.3 Hz, 1H), 3.64 — 3.53 (m, 1H), 2.44 (dd, /= 6.9, 3.9 Hz,
2H), 2.04 — 1.56 (m, 8H), 1.46 — 1.28 (m, 10H), 1.25 — 0.92 (m, 11H), 0.88 (d, J = 6.5 Hz, 3H), 0.85 (d, J =
6.4 Hz, 1H), 0.80 (s, 3H), 0.64 (s, 3H), 0.59 (s, IH). LC-MS : [M+H-2H,0] " = 367.0.

L] 132&133:

tb-&%7 133 5 132: (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-%-1-[(2R,68)-6-(4--2- FEHE F H)-6- B K
T.-2-3£]-9a,11a-— FF#£-2,3,3a,5,52,6,7,8,9,92,9b,10,11, 11a-+ PUS - 1H- A R H [ 1,2-a] FE-6,7- —FE

1k 597 132 5% 133: (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-%-1-[(2R,6R)-6-(4-F-2- H EFE FH)-6-B K
C.-2-3]-9a,11a-— F %-2,3,3,5,52,6,7,8,9,92,9b,10,11,11a-+ VU & -1 H-3F R H: [1,2-a] FE-6,7- ZBE [l &%
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132133 13387132
& K (1R,3aR,5aR,6R,7S,9aR ,9bR, 1 1aR )-4- - 1-[(2R )-6-(4-F-2- F A I FE L )-6-2 H ©-2-FE]-9a, 11a- —
#£-2,3.3a,5,52,6,7,8,9,92,9b,10, 11,1 La-+ U & - 1H-3A R FE[ 1,2-a] FF-6,7-ZFE36 (50 mg), @ F AR5
(Y #%: Waters Acquity UPCC; (4% +F: Daicel CHIRALPAK AD 3, 3*150mm, 3um; JRz)HH:A/B:
CO2/MeOH(0.1%DEA)=55/45; 1.5 ml/min; #35: 37 B 82133 (16.49mg, ZHE84%, INE34%
, ARERIS E)t = 2.583 min)fI(1R,3aR,5aR,6R,7S,9aR 9bR, | 1aR)-4- - 1 -[(2R,6R)-6-(4-f-2- F S FE HE I
6-F2 3 1-2-31-9a,11a- — H 3-2,3,3a,5,52,6,7,8,9,92,90,10,11, 1 1a-+ VY & - 1H-3F [R FF[1,2-a] FE-6,7- &
132 (22.05mg, ZiJE: 100%, YKER: 44 %, RS AR = 3.730 min).
1b419133: '"H NMR (400 MHz, CDCls) § 7.24 (s, 1H), 6.67 — 6.57 (m, 2H), 4.86 (s, 1H), 3.85 (s, 1H), 3.83
(s, 3H), 3.59 (d, T= 9.0 Hz, 1H), 2.66 (t, ] = 12.5 Hz, 1H), 2.30 — 2.22 (m, 1H), 2.14 (s, 1H), 2.03 (d, ] = 12.8
Hz, 1H), 1.86 (d, J = 4.1 Hz, 4H), 1.77 — 1.58 (m, 7H), 1.48 — 1.36 (m, 7H), 1.11 (dd, J = 18.2, 11.4 Hz, 4H),
1.04 (s, 3H), 0.91 (d, T = 6.4 Hz, 3H), 0.64 (d, J = 6.9 Hz, 3H). "’F NMR (376 MHz, CDCls) 3 -109.80, -
113.05. LCMS (ESI) [M+H-H,0]"= 5153,
£k £#7132: '"H NMR (400 MHz, CDCl3) § 7.24 (d, I = 7.0 Hz, 1H), 6.67 — 6.58 (m, 2H), 4.83 (s, 1H), 3.85
(s, IH), 3.84 (s, 3H). 3.59 (d, ] = 11.6 Hz, 1H), 2.65 (dd, ] = 16.4, 8.0 Hz, 1H), 2.36 — 2.12 (m, 2H), 2.02 (dd,
J=9.2,3.5Hz, 1H), 1.89 — 1.79 (m, 5H), 1.76 — 1.68 (m, 4H), 1.60 (dd, T=14.9, 6.8 Hz, 4H), 1.49 — 1.40 (m,
4H), 1.15 — 1.06 (m, 4H), 1.04 (s, 3H), 0.90 (d, J = 6.5 Hz, 3H), 0.62 (s, 3H). '°F NMR (376 MHz, CDCls) &
-109.80,-112.99. LC-MS: [M+H-H,O]'=515.35.
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SEHER) 134:
1b &4 134: ((20R)-21-[(3-F32F-3-F HE IR T He) F AL |-20-F -5 0- 52 5§ -3B-BE 1A £

129 134

RN, B 3- ((R) -3- ((3S, 58, 8R, 9S, 108, 13R, 14S, 17R) -3-¥2%-10,13- = H F+ 7 4-1H-
IR TIGIE-17-3) TH) AT ke-1-87 129 (30 mg, 0.075 mmol, 1eg) ¥F THF (3mL), 5%
PR, VKA EIR] 0 °C, 1BIEREINF AR (3M in THF, 0.25 mL, 0.75 mmol, 10 eg), 5 min JI5E.
SRR 1N VKSR, SRR K, JERERFER (20 mL x 2), HAHAAE ISR E
;KB BomL) , @TKFBINTE, Ik, WREGEEIMS . KETESE @g 0~15% 2RO
Fig/ 4 g, 25 mL/min) 7331 (1 € R R (20R)-21-[(3- 58 3-3- FH L3R T ) H1 561-20- FF 6 -50- 22 {5 -3B-TF
134 (1042 mg, Z0E:  96.3%, ;=K 32.2%).

&Y 134: '"HNMR (400 MHz, CDCI3) & 3.64 — 3.53 (m, 1H), 2.17 (dd, J= 10.0, 6.0 Hz, 2H), 1.95 (d, J
=12.5Hz, 1H), 1.85 — 1.75 (m, 2H), 1.74 — 1.61 (m, 4H), 1.47 (dddd, J=27.1, 17.7, 8.3, 5.1 Hz, 9H), 1.35 (s,
3H), 1.31 (dd, J = 12.5, 6.2 Hz, 4H), 1.21 (dd, J = 13.4, 3.7 Hz, 2H), 1.14 — 0.91 (m, 7H), 0.89 (dd, J=6.5,
2.4 Hz, 3H), 0.87 — 0.82 (m, 1H), 0.80 (s, 3H), 0.64 (s, 3H), 0.60 (dd, J = 11.6, 3.3 Hz, 1H). LC-MS: [M+H-
2H,0] *=381.3.

KM 135:

59 135: {3-[(3R)-3-[(1R,3a8,3bR,5a8,75,9aS8,9bS,11aR)-7- 2 3 9a, 11a- — FE A E-1H-F R 3F
[1,2-a]3E-1-25] T 230 T IEE R A6 %
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129 135

EET, ¥ 3- ((R) -3- (38, 58, 8R, 9S, 10S, 13R, 148, 17R) -3-$4%-10,13- ZHE+ A E-1H-
R HTE-17-2) T3 T 4181 129 (30 mg, 0.075 mmol, 1 eg)¥5 T 2.8 (3 mL), IIAEERE
(104mg, 1.50mmol, 20eq) FIZFEH (246 mg, 3.00mmol, 40eq), RIGFEEIE THHE 3 /N,
TLC CAriil: 208 ZFE=4:1) WM 5E4 . ROSVMEE, MIA 20 mL 7K, ZFR ZFEFEH (15 mL x
20, HHHHEIE AWM KL Q0mL) , @K T, ik, RFEEEEMS . 225
TE @ g, 0~15% M B/ A B, 25 mL/min) 5 F 5 & [ 4 (3-[(3R)-3-
[(1R,3a8,3bR,5a8,78,9a8,9bS,11aR)-7-#23£-9a, 11a- — I+ & - 1H-F /R [1,2-a) FE-1-2 ) T H ) T T

IR 135 (25 mg, A 90%, 7EEK 72.3%).

tb4%5135: "H NMR (400 MHz, CDCI3) 6 3.65 — 3.53 (m, 1H), 3.02 (s, 2H), 2.54 — 2.42 (m, 2H), 2.33 -
2.22 (m, 1H), 1.95 (d, ] = 12.5 Hz, 1H), 1.84 — 1.61 (m, 5H),1.57 — 1.28 (m, 11H), 1.24 — 0.95 (m, 9H), 0.91
(d, 1= 6.5 Hz, 3H), 0.89 — 0.83 (m, 1H), 0.80 (s, 3H), 0.65 (s, 3H), 0.63 — 0.57 (m, 1H). LC-MS: [M+H]" =
416.35.

SHER 136:
&Y 136:  (20R)-20-2-G-FHI T &) 2% )-50-F {-3p-B 1951 %
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136

135 136

FEET. K3- ((R) -3- ((3S, 58, 8R, 9S8, 10S, I3R, 148, 17R) -3-¥2FE-10,13- " H &1 7N&-1H-
IR FFIE-17-2) T2 3 T-1-8if5 135 (20 mg, 0.048 mmol, 1 eq)¥ i TNH; in MeOH (3 mL, 7M) ,
/i ARaney Ni (20 mg), Z= iR FHESWEESAEFPiF2/MET. TLC CHMEE: LR AlE=4:1 Wil
RNi5E4 . FIFEE(10 mLYReB RS, B RS 38, IR AN, MRS ZIEs2 8@ ¢ 0~
10% /& F ke, 25 mL/min)78 8 5 0 H 4 (20R)-20-[2-3-E T T 1) 2.3 ]-50- 2 £ -3p-BF 136
(4.80 mg, 4HfF: 9547%, FHE.: 23.71%).

L49136: '"H NMR (400 MHz, MeOD) § 3.79 — 3.42 (m, 2H), 2.52 — 1.94 (m, 5H), 1.90 (s, 1H), 1.83 (s,
1H), 1.62 (ddd, J = 62.9, 40.0, 13.7 Hz, 8H), 1.46 -1.30 (m, 7H), 1.25 (t, = 8.1 Hz, 3H), 1.15 — 1.06 (m, 3H),
1.04 - 0.87 (m, 7H), 0.83 (s, 3H), 0.68 (s, 3H), 0.64 (d, J = 11.3 Hz, 1H). LCMS (ESI) [M+H] * = 402.35.

St 140 3K 141

1k 140 B 141: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — F-1-[(2R,68)-6-(4-F.-2- A FEH)-
6-72 5 O-2-%]-9a, 11a- — B EENE-1H-3F R IF(1,2-a] FF-6,7- —FF 1

&Y 141 B 140:  (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — H-1-[(2R,6R)-6-(4-F-2- FHE I
5)-6-5 O-2-F1-9a, 11a-= B E N E-1H-3F RIHF(1,2-a13F-6,7- BRI ] %
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35

140 5141 141 2140
(1R,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-4,4- — F-1-[(2R)-6-(4- i -2- FF A FE FH)-6- 8 F 2 -2-%:]-9a, 1 1a-
RN TH- AR IF[1,2-2)FF-6,7- B35S FHER 9 ({XE§: Waters Acquity UPCC; i 4.
Daicel CHIRALPAK AD 3, 3*150mm, 3um; #Rsi#:A/B: CO2/MeOH(0.1%DEA)=60/40; Jii#:1.5 ml/min
s HEIR: 37 FE) BEkEY) 140 (SREFI Ftr=3.112 min) FA141  (LREES At = 4.395 min)
1L4%7140 '"H NMR (400 MHz, CDCl3) & 7.24 (s, 1H), 6.68 — 6.57 (m, 2H), 4.85 (dd, J=8.1, 5.1 Hz, 1H),
3.83 (s, 3H), 3.73 (s, 1H), 3.59 (dt, ] = 11.2, 4.1 Hz, 1H), 2.30 — 2.12 (m, 1H), 2.00 — 1.86 (m, 3H), 1.81 (dd,
J=15.1,9.1 Hz, 4H), 1.72 — 1.63 (m, 3H), 1.50 — 1.24 (m, 11H), 1.15— 1.07 (m, 2H), 1.06 (s, 3H), 1.03 — 0.93
(m, 2H), 0.90 (d, J = 6.5 Hz, 3H), 0.66 (s, 3H). "°’F NMR (376 MHz, CDCl3)  -88.61, -89.24, -110.61, -111.24,
-113.05. LC-MS: [M-HJ] = 551.45.

{E4547141 :"H NMR (400 MHz, CDCl3) 8 7.26 — 7.22 (m, 1H), 6.67 — 6.56 (m, 2H), 4.83 (t, ] = 6.6 Hz, 1H),
3.83 (s, 3H), 3.73 (s, 1H), 3.60 (dt, J = 11.3, 4.1 Hz, 1H), 2.29 — 2.12 (m, 2H), 1.97 (dd, J = 9.5, 3.4 Hz, 1H),
1.84 (ddd, J =23.1, 11.6, 5.0 Hz, 5H), 1.76 — 1.66 (m, 6H), 1.40 (ddd, J = 24.0, 13.7, 7.6 Hz, 6H), 1.16 — 1.06
(m, 3H), 1.06 (s, 3H), 1.01 —0.92 (m, 2H), 0.89 (d, ] = 6.5 Hz, 3H), 0.65 (s, 3H). '°F NMR (376 MHz, CDCl;)
3 -88.62,-89.25,-110.62, -111.25, -112.99.
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B 145&146:

144 145: (1R3aR,5aR,6R,7S,9aR,9bR,11aR)-1-[ 2R)-6-(2,4- — F It BE -3-35)-6- 52 £ O-2- 1 | -4- .-
9a,11a- — H13#-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ VU & -1H-3 X H: [1,2-a] 3E-6,7- B

1k &% 146: (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[2R)-6-(2,4- — F AL BE-3-3E)-6-2 5 B-2-5E-4,4-
ZR-9a,11a- " FEAANE-1H-3 I [1,2-a] E-6,7- R &

H H
OH 145 o 146

| n 1451 146-1

b HIEE 3-R-2,4-ZFMIE (145 mg, 0.75 mmol, 3.5 eq)¥EfEEO/KIUEILR 3 mL)H, 4R
AEIZE-78°C, IIANIETHM (025 mL, 0.64 mmol, 3.0 eq), FHARFREEHRPE 30 min. B4LEYIGR)-
5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR, 12bR)-11,11- = % -225a7a- 4 H  H .
4,5,5a,5b,6,7,7a,8,9.10,10a,10b,11,12,12a,12b-1 7N & .-3aH-3F K I [1°,27:1 2156 [7,8-d][1,3] A 43 1%,
g 8- #H 1 2 B I F (5R)-5-[(3aS,5aR,5bR,7aR,8R,10aR,12bR)-11- f& -2,2,5a,7a- MU H FH -
4,5,5a,5b,6,7,7a,8,9,10,10a,12,12a,12b-+ PU S -3aH- 3R TR H[1°,2°:7,8]FF H [1,2-d][1,3] = R A FR L f2-8- 55
O I FEEY (100mg,0.21 mmol, 1.0eq) WWHFAENIZURIE 2 mLyH IMAE] Bk Riith, o
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R R AE-78°C $itHE 30 min. TLC Ak 8 4FE=5:1, BHERRENO MR . K 10mL KA K
MBI SRR, HHZBROEE (20mLx3) X, &IFENAEABRMELY (10mL) Wi, 5HF
U188, w415 20 R (SR -1- (2,4- —FMLAE-3-J%) -5- (((3AS, 5aR, 5bR, 7aR. 8R. 10aR,

12aR, 12bR) -11-3-2,2,5a, 7a, 7a-PYH1%-3a, 5,53, 5b, 6,7,7a, 8,9,10a, 12,12a, 12b-| Y& -4H-
RRE[7,213EF[1,3]1 =8 FH-8- ) T-1-8  145-1 FI(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-
11,11-—9%-2,2,5a,7a- P4 H1 3:-4.5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a, 1 2b-F /N & -3aH-3F [ IF[11,2:1,2]
FEIE[7,8-d][1,3] R4 IR R AR-8- 2 ]-1-(2,4- Z &MERE-3- ) - 1-BF 146-1 R AT (20mg), BEEH

T,

B8 BN (SR) -1- (2,4-T&MBE-3-%) -5- (((3AS, 5aR, 5bR, 7aR, S8R, 10aR, 12aR,
12bR) -11-%-2,2,5a, 7a, 7a-PUHI%E-3a, 5,52, 5b, 6,7,7a, 89,102, 12,12a, 12b-FPUS-4H-FRIIE
[7.2]3EH[1,3] 58 £-8-8) C.-1-FF 145-1f1(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS, 12aR, 12bR)-11,11-
TH-2,2,5a,7a- I FF 3k -4,5,52,5b,6,7.72,8,9,10,10a,10b,11,12,12a,12b- 1/~ &, -3aH- ¥4 L 35 [1',2":1.2] FE 3f
[7,8-d][1,3] — A3 RIS -8-FE]-1-(2,4- —FUWAE-3-38) O-1-8F 146-13R 547 (20 mg, 0.04mmol, 1.0 eq)
HTUERE GmL)F, MAREEER (1.5mL, 3mol/L), MK RIEFESIN1h. TLC Chillk: 41
ZBE=5:1) IR . #K (10mL) MAZIRNERS, KZH LR OER(3x10 mL)ZEH . &I 41
ZWeJEF B A & HK( 3310 mL)¥es . LR ZERZE oK MERSh T, s fkgnfs 200 5.
rB RO CAMEE: ARAER=1: D gifk, BRAGEE, REESFHERS (U3 Waters
Acquity UPCC ; & i #F : Daicel CHIRALPAK IC 3, 3.0%150mm, 3um ; i 3 # :A/B:
CO2/MeOH(0.1%DEA)=60/40 : ¥ #® : 1.5 mbmin ; # & : 37 EF ) # 7
(1R,3a8,3bS,5aR 6R,7S,9aR ,9bS, 1 1aR)-1-[(2R)-6-(2,4- — G IE-3-J)-6-¥2 5L T0-2-F£]-4,4- —f-9a,11a-—
A NS -TH- R I [1,2-a)3E-6,7- " FF 146 (8.70mg, 4lifE97.42%, WF43%, MREH AR = 1.597
min)F(1R,3aR,5aR,6R,7S,9aR,9bR, 11aR)-1-[(2R)-6-(2,4- — ML E-3-FL)-6-F2 5 ©-2-F£1-4--9a,11a- —
F2-2,3,32,5,52,6,7,8,9,92,9b,10,1 1. 1 1a- 1 DU S - 1H-3A [ H [ 1,2-a]9E-6,7- [ 145 (1.15mg, 4E/E96.12%
» WEES %, {REN [tr = 2.353 min).

1k &47146: 'H NMR (400 MHz, CDCl3) & 8.11 (dd, J = 7.9, 5.7 Hz, 1H), 6.96 (dd, ] = 8.6, 5.7 Hz, 1H),
5.00 (t,J=6.6 Hz, 1H), 3.74 (s, 1H), 3.60 (dt, J = 11.3, 4.1 Hz, 1H), 2.28 — 2.12 (m, 1H), 1.96 (d, ] = 13.7 Hz,
2H), 1.84 — 1.70 (m, 10H), 1.46 — 1.25 (m, 10H), 1.10 (dd, ] = 10.2, 5.7 Hz, 2H), 1.06 (s, 3H), 1.04 — 0.94 (m,
2H), 0.89 (t, I = 5.9 Hz, 3H), 0.65 (d, J = 3.0 Hz, 3H). '°F NMR (376 MHz, CDCls) § -67.50, -67.56, -67.61,
-88.64,-89.27. -102.16, -102.22, -102.23, -102.28, -110.63, -111.26. LC-MS:  [M+H]" = 542.00, tg = 4.800
min.

tL-&¥9145:  'H NMR (400 MHz, CDCLy) & 8.14 — 8.09 (m, 1H), 6.96 (dd, ] = 8.5, 5.7 Hz, 1H), 5.00 (d, ] =
8.2 Hz, 1H), 3.85 (s, 1H), 3.58 (s, 1H), 2.66 (s, 1H), 2.15 — 1.99 (m, 5H), 1.92 — 1.71 (m, 10H), 1.62 (s, 3H),
1.17 - 1.07 (m, SH), 1.04 (s, 4H), 0.91 — 0.87 (m, 4H), 0.62 (d, J = 3.1 Hz, 3H). '°F NMR (377 MHz, CDCl5)
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8 -67.50, -67.56, -67.60, -102.18, -102.25, -102.31, -109.75. LC-MS:  [M+H]" = 522.40.

LR 147&148:

k&5 147: (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-1-[(2R)-6-(2,6- — B E-3-3)-6-F2 3 O -2- 3 | -4-F(-
9a,11a-— F13£-2,3,32,5,52,6,7,8,9,92,9b,10,11,11a-+ VU S -1 H-3F R H: [1,2-a] FE-6,7-— BE AN

1b&4 148: (1R,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)-1-[(2R)-6-(2,6- — R IE-3-3)-6-12 H: -2- |-
4,4-Z5-9a,11a- = F TN E-TH-R R [1,2-a13F-6,7- Z Bl 4%

1 ] 1471 14841

et KIER 3R-2,6-ZRMIE (102 mg, 0.52 mmol, 3.5 eq) VALK PUEIE (3 M), KFEA
HZE-78°C, MANIET M (0.18 ML, 0.45 mmol, 3.0 eq), JHFREFEEHFE 30 min. ¥4 (5R)-5-
[(3As,5Ar,5Bs,7A1,8R, 10As,10Bs, 12Ar,12Br)-11,11-  — &  -225a7a- P4 B FH
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-F 73 & -3Ah-FF R H[1°,2°:1,2] 3 3 [7.8-d][1,3] ~ AL IR L
g 8- F ] & B I F1 (5R)-5-[(BAs,5Ar,5Br,7Ar8R,10Ar,12Br)-11- # -2,2,5a,7a- /] HF & -
4,5,5a,5b,6,7,7a,8,9.10,10a,12,12a,12b-F U S -3Ah-FF R FF[1°,2°:7 81 FEFF[1,2-d][ 1,31 EIIF 1@ -8- L]
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OB I RS Y) (70 mg, 0.15 mmol, 1.0 eq) AMFENYERRIE 2 MDFIIAS BSOS, R
PRATE-78°C HiHE 30 min. TLC R ChilER 2R ZME=5:1) MR, FREFECE. K10 £
FHKIMA KB BE AT, EHZRE (20MIx3) R, AHAFAEFARMERA (oMD ¥
%, A NUTAR, WA R GHEIR (SR) -1- (2,6-FUHIE-3-38) -5- (((3AS, 5aR, 5bR, 7aR,
8R, 10aR, 12aR, 12bR) -11-#i-2,2,5a, 7a, 7a-PUH#k-3a, 5,52, 5b, 6,7,7a, 8,9,10a, 12,12a, 12b-
+ M OA -4H- 3Ok E [7,2] 3 O [13] = & A 8- D & -l1- BE 147-1 Ml (5R)-5-
[(3As,5Ar,5Bs,7A1,8R,10As,10Bs,12Ar,12Br)-11,11- = #&  -2,2,5a,7a- P4 H 3 -
4,5,52,5b,6,7,7a,8.9,10,10a,10b,11,12,12a,12b- 7N & -3Ah-FF L I [1°,2°:1,2] FE I [7,8-d][ 1,3] — IR FR K
12-8-F1-1-(2,6- — FMEDE-3-3) - 1-8% 148-1 JRA WA (70 mg), HEHRT—5.

B KRN (SR) -1- (2,6-mMEHE-3-%) -5- (((3AS, SaR, 5bR, 7aR, S8R, 10aR, 12aR,
12bR) -11-%%-2,2,5a, 7a, 7a-PUFiX-3a, 55a, Sb, 6,7,7a, 8,9,10a, 12,12a, 12b-1 PU&-4H-3 o
[7,2]13EFF[1,3] —#8FE-8-1F) C.-1-FF147-1F1(SR)-5-[(3As,5A1,5Bs,7Ar,8R,10As,10Bs, 1 2Ar,12Br)-11,11-—
-2,2,5a,7a- VY H FE -4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- + 7N & -3Ah- 3K [ 3 [1°,2°:1,21 3E 3F
[7.8-d][1,3] = E 2 F0 R 48 -8- 3] 1-(2,6- — AL BE -3-55) O- 1 -1 148- 10254 (70 mg, 0.09mmol, 1.0 eq)
WIS GmL)F, AR (1.5mL, 3mol/L), KWK RAE SRRl he TLC Cf7iHk: 2.8
ZME=5:1) WM. KK (10mL) WMARIRNAZRT, KEHZBERZEE(3x10mL)EER . &3 28]
ZBREI H MR EhK (3210 mL)edk. 28 LB 2 TOKTREREN T8, b deAnR4s 3 206 5 .
AR R AR Ak ZRER=1: U difk, BRaaiE, SREREFESRS (U Waters
Acquity UPCC ; & i # : Daicel CHIRALPAK IC 3, 3.0¥150mm, 3um ; & 3 # :A/B:
CO2/MeOH(0.1%DEA)=60/40 ; %% 3 : 1.5 ml/min ; ¥ i& : 37 B #H 3 A & [ 4
(1R,3a$,3bS,5aR,6R,7S,9aR ,9bS,11aR)-1-[(2R)-6-(2,6- — Fitt IE-3-3E)-6- ¥4 5 C-2-5£]-4.4- " 4i-9a,11a-—
A NS -TH- 3R IF[1,2-a]3F-6,7- ZFF 148 (24.76 mg. AifF95.13%. UiZ36%, fEEHIAlty =1.044
min)F1(1R,3aR,5aR,6R,7S,9aR,9bR, 1 1aR)- [-[(2R)-6-(2,6- — FMELE -3-F)-6-F2 2 ©1-2-3£1-4-F-9a, 1 la- —
F2-2,3,32,5,52,6,7,8,9,92,9b,10,11, 1 1a-F+PU S - 1H-3F [ H[1,2-]FE-6,7- B 147 (2.24 mg, ZH/E86%,
W3 %, REE R =1.398 min)).

1A5148: 'H NMR (400 MHz, DMSO) 3 8.16 (dd, I = 17.6, 8.3 Hz, 1H), 7.16 (dd, T =8.1, 2.2 Hz, 1H),
5.47 (s, 1H), 4.72 (d, J = 6.2 Hz, 1H), 4.25 (s, 2H) , 3.49 (s, 1H), 3.30 — 3.28 (m, 1H), 2.17 — 1.99 (m, 1H).
1.91 (d, ] = 12.6 Hz, 1H), 1.81 — 1.63 (m, 5H), 1.43 (d, J = 10.4 Hz, 3H), 1.36 — 1.22 (m, 8H), 1.11 — 1.01 (m,
3H), 0.98 (s, 3H), 0.92 (d, T = 17.0 Hz, 1H), 0.85 (dd, ] = 6.3, 2.7 Hz, 3H), 0.61 (d, ] = 7.5 Hz, 3H). '’F NMR
(376 MHz, DMSO) & -72.87, -72.90, -72.96, -72.99, -74.69, -74.72, -74.75, -86.66, -87.28, -108.66, -109.28.
1L &47147: "H NMR (400 MHz, CDCl3) 8 8.03 (q, ] = 7.8 Hz, 1H), 6.85 (dd, J = 8.1,2.7 Hz, 1H), 4.97 (dd,
J=11.1,5.3 Hz, 1H), 3.85 (s, IH), 3.63 — 3.56 (m, 1H), 2.66 (dd, ] = 16.5, 8.1 Hz, 1H), 1.87 (dddd, J = 31.9,
28.4,16.6, 5.7 Hz, 13H), 1.48 — 1.41 (m, 5H), 1.28 (dd, J =9.4, 6.3 Hz, 6H), 1.13 — 1.07 (m, 3H), 1.05 (s, 3H),
0.91 (dd, J = 6.5, 3.6 Hz, 3H), 0.63 (s, 3H). '°F NMR (377 MHz, CDCl3) & -70.66, -70.69, -70.74, -70.77, -
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72.96,-72.99, -109.74.

LR 149&150:

A4 149: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — &(-1-[(2R)-6-(2- F-4- FH EF b vz -3-3)-6-7%
HO-2-5-9a, 11a- ZHEANE-TH-3 LI (1,2-a] FE-6,7- ZEZH

1449 150: (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-F-1-[(2R)-6-(2- -4~ F E M i -3- 3 )-6- 35 2 T-2-
#)-9a,11a- = F3E-2,3,3a,5,52,6,7,8,9,92,9b,10,11,11a-+ [ & -1H-3F X 37 [1,2-a) 3E-6,7- — B (1 2%

Bt 3R-4-5R-2- A (139 mg, 0.68 mmol)¥A4E THF(3 mL)F, B#: = /RESJSFE-78°C T.
218N n-BuLi (37 mg, 0.58 mmol) -78 °C N+ 0.5 /M. 0.5 /NFEIIANET THF (2 mL) )
(5R)-5-[(3As,5Ar,5Bs,7Ar,8R,10As,10Bs, 12Ar, 12Br)-11,11- ~ —  §  -22,5a,7a- U H FH -
4,5,52,5b,6,7.72,8,9,10,10a,10b,11,12,12a,12b-F 73 & -3Ah-FF R H[1°,2:1,2] 3 3 [7.8-d][1,3] ~ AL L
g 8- F ] & B I F1 (5R)-5-[(BAs,5Ar,5Br,7Ar8R,10Ar,12Br)-11- # -2,2,5a,7a- /] HF & -
4,5,52,5b,6,7,72,8,9,10,10a,12,12a, 12b-+ PUS-3Ah-FF LI [1°,27:7, 81 FE [ 1,2-d][ 1,3] = AL FF A8 -8- 3]
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O 11 R-E % (90mg, 0.19 mmol) ¥R, RN ETE-78 °C Hit#E 30 min o TLC(A jhfiE: 218 L Hg=5:

DS N, RNEEHRIG, RRFRE 00C, FAMAEMEKERSO mL)EKX, 2R 2.0 (80 mLx3)

FHC AVAHMAIELK (100mL) e, KRBT, RGN, FERAZIraifh Caulm: 2
B 2ME=93: 7), B HE@EAE (5R) -5- ((3aS, 5aR, 5bR, 7aR, SR, 10aR, 12aR, 12bR) -11-%
-2,2,5a, 7a-PUFI%E-3a, 5,52, 5b, 6,7,7a, 8,9,10,10a, 12,12a, 12b-1PUS-4H-FFFE[7,8]3E[1,2-d][1,3]
TR -1 (2-F-4- AR E-3-F) TO-1-BF 149-1 A1 (SR) -5-[ (3aS, S5aR, 5bS, 7aR, SR,

10aS, 10bS, 12aR, 12bR)-11,11-"4%-2,2,5a, 7a, 7a-P4 F3&-4,5,55a, 5b, 6,7,7a, 8,9,10,10b, 11,12,12a,

12b- /NS -3aH- A [ 11:20FF [ 7.8-d][ 1,3] — 53k ]-1- (4-3-2-F g Bkt ng-3-55) Tl 150-1 B &1
(63 mg, ZHFE:90%, UL 149-1 {5773, 49.51%).

149-1: 'HNMR (400 MHz, CDCls)  8.22 (s, 1H), 7.33 (dd, J=27.7,2.2 Hz, 1H), 5.00 - 4.95 (m, 1H), 4.04
(s, 3H), 4.02 (dd, J = 6.9, 3.8 Hz, 2H), 2.03 — 1.95 (m, 3H), 1.84 (d, J = 7.0 Hz, 3H), 1.65 — 1.60 (m, 3H), 1.52
(s, 3H), 1.4 (s, 3H), 1.38 (s, 3H), 1.35 (s, 1H), 1.31 (s, 4H), 1.30 (s, SH), 1.27 (s, 4H), 1.08 (s, 3H), 0.91 (dd,
J=6.3,4.9 Hz, 4H), 0.68 (d, /= 3.5 Hz, 3H). '°F NMR (377 MHz, CDCI3) §-70.63 , -88.99 , -89.59 , -89.65 ,
-109.56 ,-111.35 , -111.98 .

B8 BN (SR) -5- ((3aS, 5aR, 5bR, 7aR, 8R, 10aR, 12aR, 12bR) -11-%#-2.2,5a, 7a-[
Fi#-3a, 5,5a, Sb, 6,7,7a, 8,9,10,10a, 12,12a, 12b-F+DUS-4H-3FLIE[7,8]FE[1,2-d][1,3] 5 FE-8-2E
) -1- (Q-F-4-FE A nE-3-2) T-1-8F 149-1 1 (5R) -5-[ (3aS, SaR, 5bS. 7aR, 8R, 10aS. 10bS
,» 12aR, 12bR) -11,11-%K-2,2.5a, 7a, 7a-PYH%-4,555a, 5b, 6,7,7a, 8,9,10,10b, 11,12,12a, 12b-
FNEC3aH-FA R R 12]3E[7,8-d][1,3] ~EFE]-1-(4-F-2- R E R IE-3-5) ©iF150- 1B &4 (63 mg,
0.11 mmol, 1.0eqyi&TVUEMLH 3 mL)H, MAREEE (1 mL,3mol/L), RN RIEEWEEFEL ho @
HTLCHR (il 48 LBE=5:1, BREHIRENO RN, ERWEFE TR, FiERN. KK (10
mL) JIAB R NARRY, KEHZBRER(3x10 LY. & FFEAZEH HAWA & /K 3x10 mL)¥E
o CRZMRIZHATOKRBRENTEE, IR AS 200 ah . M AR A2 CAlE:. 2R 2EE=70
30) 4ifh, BRIACRE A, REETFHEIRDSFCHE (8 : Waters Acquity UPCC; i HE: Daicel
CHIRALPAK IC 3, 3.0*150 mm, 3 um; JR3hH: A/B: CO2/MeOH(0.1%DEA)=60/40; Hi%: 1.5 ZJ+
Foeh, BR: 378 BF(1R.3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — - 1-[(2R)-6-(2- Th-4- FH AR e nll
WE-3-24)-6- 2 H O-2-2]-9a, 11a- — B EA7SE-1H- R I [1,2-a]3E-6,7- 1 149 (17.09 mg, ZHE100 %
,» WE29.09%, fREEHSIE] tr=2.090min) 1 ((1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-35-1-[(2R)-6-(2-F.
-4- PR R -3 - ) -6- 30 T-2-21]-9a, 1 La- — AT 3£-2,3,32,5,52,6,7.8,9,9a,9b,10,11, 1 la-+ PU & - 1H-3F [¥,
I[1,2-a]3E-6,7- = 150 (2.28 mg. ZRFE100 %, UNZE4.03 %, {REIA] tr =3.142 min)
£ & 47149: 'TH NMR (400 MHz, CDCl3) § 8.21 (s, 1H), 4.99 — 4.90 (m, 1H), 4.03 (s, 3H), 3.74 (s, 1H), 3.64
—3.55(m, 1H), 2.18 (ddd, T =35.3, 12.4, 5.9 Hz, 2H), 1.97 (d, T = 13.1 Hz, 2H), 1.83 (ddd, I = 14.1, 12.7,5.9
Hz, 6H), 1.76 — 1.65 (m, 4H), 1.38 (ddd, ] = 16.4, 13.1, 6.1 Hz, 7H), 1.24 (d, ] = 14.0 Hz, 3H), 1.11 (dd, J =
13.0, 4.3 Hz, 2H), 1.06 (s, 4H), 1.00 — 0.95 (m, 1H), 0.90 (dd, J = 6.3, 4.9 Hz, 3H), 0.65 (d, J = 3.4 Hz, 3H).
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YF NMR (376 MHz, CDCl3) & -70.65, -88.63, -89.26, -110.62, -111.25. LC-MS:  [M+Na]*=576.3

1k &49150: 'TH NMR (400 MHz, CDCL3) § 8.21 (s, 1H), 4.99 —4.92 (m, 1H), 4.03 (s, 3H), 3.85 (s, 1H), 3.59
(d, J=8.8 Hz, 1H), 2.64 (d, ] = 13.1 Hz, 1H), 2.38 (d, ] = 9.8 Hz, 1H), 2.25 — 2.19 (m, 1H), 2.15 (s, 1H), 2.04
~1.99 (m, 2H), 1.88 — 1.84 (m, 3H), 1.80 (d, J = 6.7 Hz, 1H), 1.75 (s, 1H), 1.63 (d, ] = 4.8 Hz, 1H), 1.56 (s,
3H), 1.47 — 1.43 (m, 3H), 1.41 (d, ] = 4.2 Hz, 1H), 1.26 (s, 5H), 1.11 — 1.07 (m, 3H), 1.04 (s, 3H), 0.92 - 0.89
(m, 3H), 0.62 (d, T = 3.5 Hz, 3H). 19F NMR (376 MHz, CDCI3) § -70.65, -109.75. ’F NMR (376 MHz,
CDCI3) & -70.65, -109.75

SEHEW] 151:
&% 151  (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — % -1-[(2R)-6-(5- i -2- F E F ML 0g -3-3)-6-
3 O-2-2]-9a,11a- ~FE A ANS-1H-3F K FF(1,2-2] FE-6,7- B 19H1%.

o JEOR]3- - 548 -2- R SR LML e (154 mg, 0.75 mmol, 3eq)iafBEETCK USRI (3 mL)H, ARRAHIZE-
78°C, MIANIET 34 (0.25mL, 0.75mmol, 3eq), I %55 B HE 30 min. ¥ 1k & ¥ (5R)-5-
[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR, 12bR)-11,11-  — % -2.2,5a7a- U W &
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T7N E-3aH-FF R H [ 1,2 1,2 FE H [ 7,8-d][1,3] — R4 K g
-8-F T 1(100 mg, 0.214 mmol, 1.0 eq) WWMATENEMER 2 mL)F AR R RMERF, KNER
#E-78°CHE 30 min. TLC CAiHEk: ZBR =51 MW . #4510 mL AN AINF RN 4 FR 4,
AR (100mLx3) 2H, AIFEHUIRABMEMH (10 mL) HE, SIFEVAETE, &5
BRI EOE F151-1, HEIS1-1FFED SRR (3 mL)H, S8 N3M EEEKER (1mL), TLCHK
CHlTE: OB AFg=1:1) WIRMN . R 10mL KA AmB SRz, (EH 28 Ofs (100 mLx3
) ZEEL, HIFENAEREAEAS (10 mL) $euk, SIFEHNETE, R PUE G E s e
(A © ZFRZHE =100:0t0 50 : SOWRAEAFN A EE f, @i F RS (L3 Waters Acquity UPCC
, i REGIS CHIRAL (S,S)-Whelk O1 4.6%150mm, 3.5um , JiialH:A/B: CO2/IPA(0.1%DEA)=50/50
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, VOE: 1.5ml/min , AE¥E: 37 degree) 5415 FI(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — f-1-[(2R)-
6-(5- . -2- FH A ML g -3- 4 )-6- 32 B 2- 5 1-9a, 11a- — H A+ ANE-1H-FF R IE[1,2-a]3E-6,7- — B 151
(39.82mg, #F99.53%, YNFK34%, R [Altg=2.111 min).

tk-&47151: 'H NMR (400 MHz, CDCl3) 6 7.92 (s, 1H), 6.99 — 6.76 (m, 1H), 4.93 (d, T = 5.3 Hz. 1H), 3.90
(s, 3H), 3.74 (s, 1H), 3.60 (d, ] = 11.1 Hz, 1H), 2.28 — 2.06(m, 3H), 1.97 (d, J = 13.2 Hz, 1H), 1.82 (d, ] = 7.7
Hz, 5H), 1.71 (dd, ] = 19.1, 10.4 Hz, SH), 1.43 (d, ] = 22.3 Hz, 5H), 1.33 (d, J = 12.2 Hz, 3H), 1.23 (s,1H),
1.09 (s, 2H), 1.06 (s, 3H), 1.02 — 0.94 (m, 2H), 0.90 (d, J = 6.3 Hz, 3H), 0.66 (s, 3H). '°F NMR (377 MHz,
CDCls) & -88.64, -89.27, -110.63, -111.25, -146.23. LC-MS; [M+H] * = 554.35.

SEHEBY 152:
1 &% 152 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[ 2R)-6-32 H:-6-(4- F H R 1E-5-3) 2
-2-%]-92,113-: EF‘%“Ff‘ﬁ-IH-%Uz;‘JF[LZ'a] 3&'6a7':@ E‘]%IJ %’ o

| 1524 152
Bk BIER S-IR-4-FE IR (142 mg, 0.75 mmol, 3.5 eq)IRfEETT/KIUERRMR (3 mL)H, &
AHIZE-78°C, MINIET 4 (025 mL, 0.64 mmol, 3.0 eq), JARRFEREENFE 30 min. H4bAYI(SR)-
5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR, 12bR)-11,11- = f  -225a7a- 0 H FH -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-F75%-3aH-FF LI [ 1,24 1,21 5E H[7,8-d][1,3] L3R K )8
-8-J] B 1(100 mg, 0.2 mmol, 1.0 eq) HMAAEIENE 2 mL)FMAF] LR EMNEF, RNEKRE
-78°C itk 30 min, TLC (Frifilik: 208 Z0E=5:1) MMM . ¥ 10 mL AN AINE] R MAR F

i 2R 2.8 (20mLx3) ZHL, AFHANUAMAELS AomL) ¥k, AFENMTE, K4HE
e MAhEdHEa% (AWmB:. 2MOm=2: 1) 4k, B8Ia6aEME GRS
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11,11- = f  -2,2,53,7a- 9 PoOE -
4,5,52,5b,6,7,7a,8,9.10,10a,10b,11,12,12a,12b- 7N &l-3aH-FF [ IF[ 1,21, 2)4E IR [ 7,8-d][1,3] — AR kA8
S8-F)-1-(-H A -5 ) O- 1-8 152-1 2.0 mg, 4l/E 95%, Y 15%). 'HNMR (400 MHz, CDCl3)

165



WO 2025/021193 PCT/CN2024/107804

3 8.75 (s, 1H), 8.52 (d, J = 4.9 Hz, 1H), 4.83 (s, 1H), 4.07 (s, 3H), 4.00 (s, 2H), 2.33 — 1.70 (m, 15H), 1.63 —
1.53 (m, 11H), 1.51 (s, 4H), 1.30 (s, 3H), 1.19 — 1.09 (m, 3H), 1.07 (s, 3H), 0.96 (dd, J = 14.6, 9.0 Hz, 3H),
0.93—0.90 (m, 3H), 0.66 (d, ] = 11.6 Hz, 4H). '°F NMR (376 MHz, CDCl3) § -88.99, -89.62, -111.36, -111.98.
B3k ¥ RN (5R)-5-[(32S,5aR, 508, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — 4 -2,2,5a,7a- JU H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T 75 &-3aH-FF R IF[1',2":1,2]FE I [ 7,8-d][1,3] A A f&
-8-H:]-1-(4- A A mEnE-5-5) T-1-8 152-1 (20 mg, 0.035mmol, 1.0 eq)¥& TTUAMA 3 mL)H, A
FEREE (1.5mL, 3mol/L), KW AARIEEEMEE 1 he TLC CATMEL 2R ZEe=5:1) Ml 5w . %7K (10
mL) MABRNARZ T, KEMHZERZEE( 3x10 mL)AE., &I Z8 2882 9 B A& K ( 3x10
mL)e. LIRCERZE TR TR, ek E 2. a2 i CRll: 2R
LE=1: 1.8) gith, BRI EE M, REEE TR (U8 Waters Acquity UPCC; 354 Daicel
CHIRALPAK IC 3, 3.0%¥150mm, 3um: ¥i3shAH:A/B: CO2/MeOH(0.1%DEA)=50/50; ¥#: 1.5 ml/min;
FEiR: 37 degree) 8% A H{A(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — Fi-1-[(2R)-6-F:HE-6-(4- F 4
FEMENE -5-5) O0-2-2]-9a, 11a- Z BTN E-TH- M FH [ 1,2-a]3F-6,7- B 152 (9.3 mg, 4L 99.10%, UX
R 49%, TREANA] tr=1.613 min).

&P 152: 'HNMR (400 MHz, DMSO) 8 8.67 (s, 1H), 8.49 (s, 1H), 5.27 (d, T=4.9 Hz, 1H), 4.69 (d, ] =
4.8 Hz, 1H), 4.41 (d, J = 6.0 Hz, 1H), 4.25 (d, ] = 3.3 Hz, 1H), 3.93 (s, 3H), 3.48 (s, 1H), 3.30 (s, 1H), 2.18 -
1.88 (m, 3H), 1.79 — 1.51 (m, 8H), 1.43 (d, J = 12.9 Hz, 4H), 1.27 — 1.18 (m, 8H), 0.98 (s, 3H), 0.86 (d, ] =
6.3 Hz, 3H), 0.62 (s, 3H). '°F NMR (376 MHz, DMSO) § -81.91, -82.53, -103.90, -104.52. LC-MS:  [M+H]"
=537.40.

SEHa) 154&155:

1b&4 154 B, 155 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[(2R,6R)-6-5% H-6-(3- F & 1k
B-2-55) 2-2-%]-9a,11a- = B+ RS- 1H- ] [ H[1,2-a] FE-6,7- —FF

L& 155 5% 154 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[(2R,68)-6-2 F-6-(3- FH E ke
2-F)B-2-H]-9a,11a- = B E+AS-1H-FH I H[1,2-2]FE-6,7- BRI % .

OH
OH 15458155 15580154
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1553154

o 3-IR-2- BRI (60 mg, 0.32 mmol ) 7E THF(3 mL)H, B ik = KA G E-78 °C T, 187
JNIE T 2E4(0.11 mL, 0.264 mmol)-78 °C FHEH: 0.5 /M. 0.5 /NS IMAMET THF (2mL) f (SR)
-5-[ (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-"%-2,2,5a, 7a, Ta-PIHF-4.5 5 5a,
Sb, 6,7,7a, 8,9,10,10,10a, 10b, 12,12a, 12b-TN&-3aH-FFRE[1:2]3E[7,8-d][1,3] —F5E-8-yl] OFE 1
(100 mg, 0.21 mmol) ¥, KINIRFE-78 °C #i#k 30 min . TLC(ATMEE: LR LHE=S: DISI M,
RMEEH)E, RRMFEEZE 00C, FMAGEMEKERGOmL)E K, LM (80mLx3) 2EHL, HHl
WA EK (100 mL) Pei%, ToKBRERAN T8, IR AU, R Z Mgt Chimf: 2./ 4E5=93:
7, BFEIEGREE (5R) -5- ( (3aS, S5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-4
-2,2,5a, Ta-PYFE S E-AH-F R 17,813 [1,2-d][1,3] —SAL-8-58) -1- (3-FHARJEMEBR-2-58) C-1-[F
154-1 ( 40mg, #hJ¥:90%, 7. 29.17%).

'H NMR (400 MHz, CDCI3) $ 8.07 (d, J = 2.8 Hz, 1H), 8.03 (d, J = 2.8 Hz, 1H), 4.87 (s, 1H), 4.00 (s, 5H),
2.02 (ddd, J =35.0,22.2, 14.1 Hz, 5H), 1.82 (d, J = 6.9 Hz, 4H), 1.57 (s, 3H), 1.51 (s, 3H), 1.39(d, T=11.8
Hz, 3H), 1.30 (s, 3H), 1.25 (s, 3H), 1.12 (d, T = 11.7 Hz, 2H), 1.07 (s, 3H), 0.92 (dd, ] = 8.3, 4.1 Hz, 7TH), 0.67
(s, 3H).

B MR (5R) -5- (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-"#-
2,2,5a, 7a-PYHH-4,55a, 5b, 6,7,7a, 8,9,10,10a, 10b, 11,12,12a, 12b-F7NE-3aH-FA L ZIE[1, 2':1,2]
3E[7,8-d][1,3] = F&HE-8-yl]-1- (3-FAU A MERE-2-) - 1-FE(40 mg, 0.069 mmol, 1.0 eq)¥&TPUEMLIR (3
mL)H, AR (1mL,3mol/L), RMNKRRTEEREMF 1he TLC R CHIMEE: AR LHE=5:1) Bl
SSHEE, JRRNEREE Y, EIERN . KK (1omL) IIABIR R AT, KEH LR ZE(3x10 mL)
¥, A LR OEE I HAWIE K310 mL)¥ik. LR LERE KRR TR, ik
FRERLS. HMELEEN ChmBt: ZRARE=70 + 300 gifk, B a G, R5EdFER
43 SFC 7085 ({X#%: Waters Acquity UPCC; fififE: Daicel CHIRALPAK IC_3, 3.0*150mm, 3um; ¥t
ZhHl: A/B: CO/MeOH(0.1%DEA)=60/40; ¥ik: 1.5 =48 #iE: 375 53 155 (6.08 mg,
0.011 mmol, 15.89% , R WA =2.307min)f1 154 (6.39 mg, 0.012 mmol, 16.80%, f& & i I
tr=4.428min ) .

{44 155 'TH NMR (400 MHz, CDCI3) & 8.05 (dd, J = 14.6, 2.8 Hz, 2H), 4.87 (dd, J = 7.6, 3.5 Hz, 1H),
4.00 (s, 3H), 3.74 (s, 1H), 3.60 (dt, = 11.4, 4.1 Hz, 1H), 2.26 — 2.19 (m, 1H), 1.99 (dd, J = 15.8, 9.3 Hz, 3H),
1.86 — 1.79 (m, 6H), 1.72 (dd, T = 10.7, 7.3 Hz, 4H), 1.31 (d, T = 13.5 Hz, 6H), 1.26 (s, 4H), 1.15 — 1.08 (m,
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2H), 1.06 (s, 4H), 0.97 (s, 1H), 0.91 (d. J = 6.5 Hz, 3H), 0.65 (s, 3H). '°F NMR (376 MHz, CDCI3) 5 -88.63,
-89.25, -110.62, -111.25.

1b&4 154: 'H NMR (400 MHz, CDCI3) 3 8.05 (dd, T = 14.9, 2.8 Hz, 2H), 4.88 (d, I = 4.0 Hz, 1H), 4.00 (s,
3H), 3.74 (s, 1H), 3.61 (dd, ] = 7.4, 3.9 Hz, 1H), 2.24 — 2.20 (m, 1H), 2.01 (dd, ] = 11.5, 4.8 Hz, 3H), 1.86 —
1.78 (m, 6H), 1.72 (dd, ] = 10.6, 7.3 Hz, 4H), 1.38 — 1.31 (m, 6H), 1.26 (s, 4H), 1.12 (d, J = 9.3 Hz, 2H), 1.06
(s, 4H), 0.97 (s, 1H), 0.90 (d, ] = 6.5 Hz, 3H), 0.65 (s, 3H). '°F NMR (376 MHz, CDCI3) & -88.62, -89.25, -
110.61, -111.24.

SEHEH] 156&157:

th&% 156  (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6- 5 H:-6-(4- 95, -2- FH A ) T -2- ) -
4,4-_%-9a,11a- — B+ ANE-1H-3FRFE(1,2-a] FF-6,7-—FF

&% 157 [(1E,5R)-5-[(1R,32aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —5-6,7- — 25 -9a,11a- W HE+
ANE-TH-FR I [1,2-a] FE-1-FE]-1-(4-3-2- FF B AL 2R 50 B B 1 %

156 157
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35-1 156-1 156-2

156-2 157

B3 A YI(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- i -2,2,5a,7a-JY FF 3L -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b- 7S &-3aH-3F K FF[1',2":1,2] 5 5[ 7,8-d][ 1,3] Z A Z 3 [k
12-8-FE]-1-(4-FR-2- FEFER ) T-1- 8 35-1 (100 mg, 0.17 mmol, 1.0 eq)¥EAEEDCM (5 mL)F, A
WD THEAMN(143.10 mg, 0.337 mmol,2.0 eq), FTEIRARAE X MRAEN2, teCHHEP1 h, HEid
TLCHR ChiHE: 28R Z8E=5:1) R RRHEREE, JFRNEFE S KA EREEN (10mL) AR K
Nk A, SR AT BRI e . AU oK I T8, IR, WR4E, Bk BRA
Ak 28 2 FR=92: 8iTHE, WEERS P A G A(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-
11,11- = 4% -2,2,5a,7a- P I 3 -4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- + 7~ & -3aH- 3F [¥ I
[14,2" 1,215 [7.8-d][1,3] — & 230 )8 -8-FE - 1-(4-F-2- AR L 2R ) O- 1-B 156-1 (75 mg, 2% :95%,
Hir#:71.49%). 'H NMR (400 MHz, CDCI13) § 7.73 (dd, J = 8.6, 7.0 Hz, 1H), 6.68 (ddd, J=13.2,9.5, 2.3
Hz, 1H), 4.01 (dt, J = 8.5, 6.2 Hz, 2H), 3.89 (s, 3H), 2.89(dt, J = 8.2, 6.1 Hz, 1H), 1.99 — 1.55 (m, 7H), 1.51
(s, 2H), 1.45 — 1.34 (m, 2H), 1.30 (s, 1H), 1.28 — 1.10 (m, 3H), 1.07 (s, 2H), 0.94 (d, ] = 6.5 Hz,2H), 0.66
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(d, 7= 11.9 Hz, 2H).

3% . ¥ JE B (SR)-5-[(3aS.5aR,5bS,7aR,8R, 10aS,10bS, 12aR, 12bR)-11,11- — % -2,2,5a,7a- IY H JE -
4,5,52,5b,6,7,72,8,9.10,10a,10b,11,12,12a,12b- 175 & -3aH-3 [ H[1',2":1,2]FE H[7,8-d][1,3] — A4 A K8
-8-3)-1-(4-fR-2-F AR EL) - 1-87 156-1 (75 mg, 0.128 mmol),  To/KEEEEDN (62 mg, 0.102 mmol,
6.0eQ)IAMTEZEE (5 mL)T, IMAEEEME (53 mg, 0.77 mmol. 6.0 eq). S IREMITER S H 900C
bt Shr. LCMS BIR KM AT ER TR, F1IERN. # (10mL) IAZIRNERS, H LR
(3x10mL) HL, AFRIENAHMAMEMEEK (10mL) ¥k, A5 HTKRERM T, T, RHE
S 156-2. LC-MS: [M+H] " = 606.7,

% = % : [(1E,5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11- — #{ -2,2,5a,7a- [§ F it -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7S &-3aH-34 R H[1',21,219E H[7,8-d][ 1,3 Z A AR K8
8- )-1-(4-F-2-F AR AR R C W R 156-2 (20 mg, 0.034 mmol) % R ER FFEE (S mLyH, #
RIARRAE R 0°C, ZEIMAFRBE (20 mg), RAIBAEYIFEE B ZEER XN 1 he LCMS HillJ&
BlE b, EREa. U, IRGEHEAIA . FESIA silica F & H ke FEE=10: 1 K, Ik
£ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,1008,12aR,12bR)-11,11- — f -2,2,5a,7a- P4 H & -
4,5,5a,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-F 75 &-3aH-3F L H[1,241,2]3F FF[7,8-d][1,3] = F L3 R )8
-8-FE)-1-(-F-2- AR T O-1-1% 156-3 (10 mg, 0.014 mmol, 40.94%). {4 &4 156-3: 'H NMR (400
MHz, CDCI3) § 7.28 (s, 1H), 6.62 (dd, ] = 12.9, 9.6 Hz, 2H), 4.29 (s, 1H), 4.01 (d, ] = 14.7 Hz, 2H), 3.81 (s,
3H), 2.21 — 1.59 (m,15H), 1.50 (s, 3H), 1.29 (s, 3H), 1.24 — 1.07 (m, 6H), 1.06 (s, 3H), 0.99 — 0.85 (m, 6H),
0.84 — 0.81 (m, 3H), 0.63 (t, ] = 6.8 Hz, 3H).

P . 4k & ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — 5 -2,2,5a,7a- JY F 3 -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7N E-3aH-34 R H [ 1',2":1,219E H [ 7,8-d][ 1, 3] Z A AR K8
8- FE]-1-(4-F-2- A ER) - 1-1% 156-3 (10 mg, 0.017 mmol) VEMEFEPIERBIAF (1mL) H, fn
A 3N [ERER(0.5 mL), LCMS IR N, RNEZWRIG, R CERHRE RREER pH=8 £ 11,
HEIKBECRR BRI 2 W, GFHAVAHETCKTRERD T, FERHE 4 (& b FEE=90:10)
1B FAE 0 H (1R 328,358, 5aR . 6R, 7S,9aR,9bS, | 1aR)-1-[(2R)-6- T8 -6-(4-Ti-2- A L A ) T-2-2£ -4 4-
TB-9a,11a- I AE-IH- S IE[1,2-2]3E-6,7- ZFF 156 (5.52 mg, 0.009 mmol, 52.08%). 'H NMR
(400 MHz, CDCI3) § 8.14 (s, 2H), 7.42 (dd, ] = 15.6, 8.1 Hz, 1H), 7.01 (m, 1H), 6.87 (td, J = 8.5, 2.4 Hz, 1H),
4.41 (s, 2H), 4.26 (s, 1H), 3.83 (s, 3H),3.48 (s, 1H), 3.36 (s, 1H), 2.05 (m, 2H), 1.89 (d, J = 12.2 Hz, 1H), 1.67
(m, 6H), 1.58 (m, 2H), 1.42 (d, J = 9.2 Hz, 2H), 1.24 (d, ] = 9.4 Hz, 10H), 0.97 (s, 3H),0.83 (m, 6H), 0.60 (s,
3H). '°F NMR (376 MHz, CDCI3) & -81.91, -82.53, -103.92, -104.54, -105.60, -105.64. LCMS (ESI) [M+H-
NoH] " = 536.3, tg= 1.222 min.

#EhH: EY(1E.5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = & -2,2,5a, 7a- P FF 3 -
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4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 17N & -3aH-3 L[ 1,211,296 H[7,8-d][1,3] — A4 IF K8
-8-HE-1-(4-fR-2-F AR TR #2 M 156-2 (15 mg, 0.041 mmol) ¥R EPU AT (1 mL) o,
M 3 N RERZ(0.5 mL), LCMS WIS, JeMEEW G, N LHaMRe IkIREAN I pH=8 /&
.57 2 KB SR CBREEW 2 I, A AN, TR BRI AAT-4, e IR JE A 2l Al (&0 e T EE=90:10)
B E KR E A [(1E,5R)-5-[(1R,3aS,3bS,5aR ,6R,7S,9aR .9bS, 11aR)-4,4- — 5-6,7- — $23E-9a,11a- — F 3L+
ANE-IH-3A IF [1,2-a] FF -1 ]-1-(4- 3-2- AR B R B L B 172 i 157 (5.52 mg, 0.009 mmol, #l
J&:83.46%, WF:62.67%).

1k &% 157:  "H NMR (400 MHz, CDCI3) 8 10.90 (s, 1H), 7.20 (m, 1H), 6.94 (m, 1H), 6.76 (td, ] = 8.4, 2.4
Hz, 1H), 3.76 (d, J = 16.2 Hz, 2H), 3.48 (s, 2H), 3.30 (m, 1H),2.06 (ddd, ] = 29.4, 20.8, 8.0 Hz, 2H), 1.87 (d,
J=12.6 Hz, 1H), 1.68 (s, 3H), 1.66 (s, 4H), 1.36 (m, 5H), 1.24 (d, ] = 9.7 Hz, 8H). 1.03 (m, 1H), 0.97 (s,
3H),0.86 (m, 3H), 0.78 (d, ] = 6.4 Hz, 2H), 0.59 (d, J = 8.4 Hz, 3H). "’F NMR (376 MHz, CDCI3) § -81.91, -
82.53, -103.92, -104.54, -105.60, -105.64. LCMS (ESI) [M+H] + = 566.45, tr = 5.734 min, 5.976 min.

PUR SEHER T A5 St 54 1 & RROT 3R e

SETit
i LB EM AR RAEAER
l

'H NMR (400 MHz, CDCl3) & 7.21 (m, 1H), 6.87
(t, 1=8.3 Hz, 2H), 5.04 (d, T =7.2 Hz, 1H), 3.74 (s,
1H), 3.60 (d, T =11.3 Hz, 1H), 2.18 (m, 1H), 1.98
(m, 2H), 1.81 (m, 6H), 1.68 (m, 3H), 1.37 (ddd, J

(1R,3a8,3b8,5aR,6R,7S,
=424, 219, 12.6 Hz, 10H), 1.11 (dd, 1 =13.2, 4.6

.| 9aR,9bS,11aR)-1-[(2R)-
. Hz, 2H), 1.06 (s, 3H), 0.98 (m, 2H), 0.89 (t, J =6.0

Crot | 6-(2.6- W IER)-6-F
Hz, 3H), 0.65 (d, ]=3.7 Hz, 3H). 3C NMR (101

161 -2 FE]-4,4- 20
o ... | MHz, CDCL) & 164.65, 163.79, 137.73, 131.82,

Ho Y T 9a,1la- ~HE A+ S-
o - 130.78, 111.87, 111.61, 73.43, 71.94, 70.56, 55.18,

TH-3AFF[1,2-a] HE-
N 50.84, 43.10, 42.13, 41.93, 3924, 37.87,

6,7- T
37.75,36.23, 35.59, 35.39, 34.94, 28.98, 28.44,
25.63,20.52,18.65,18.61,18.47,13.78,11.84 '"°F
NMR (377 MHz, CDCls) & -88.64, -89.27, -89.29,
-110.63, -111.26, -115.38, -115.40, -115.46.
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177 (1R,3a8,3bS,5aR,6R,7S, | 'H NMR (400 MHz, CDCl3) 3 7.49 (dd, T = 8.0, 3.4
9aR,9bS,11aR)-1-[(2R)- | Hz, 1H), 6.29 (d, ] = 8.0 Hz, 1H), 4.73 (s, 1H), 3.96
6-(2,6- — FRAEEEMLRE-3- | (s, 3H), 3.91 (s, 3H), 3.74 (s, 1H), 3.60 (m, 1H),
F)-6-F2F 0-2-5]-4.4- | 2.15 (m,2H), 1.97 (d, T=13.0 Hz, 1H), 1.81 (dd, J
Z9-9a,11a- — B E 1 | = 172, 6.0 Hz, 5H), 1.68 (m, 5H), 1.37 (m, 6H),
INE-TH-3F [ H[1,2-a] | 1.25 (s, 2H), 1.09 (s, 2H), 1.06 (s, 4H), 1.01 (s, 2H),
4E-6,7- 0.90 (dd, J = 6.3,4.2 Hz, 3H), 0.66 (s, 3H). "°F
NMR (377 MHz, CDCI3) & -88.62, -89.25, -110.62,
-111.24, -115.52, -115.58. °F NMR (376 MHz,
CDCI3) & -88.63, -89.25, -110.62, -111.25. LC-
MS: [M-H]=5644.

182 (1R,3a8,3bS,5aR,6R,7S, | 'H NMR (400 MHz, CDCl3) § 6.24 (m, 2H), 4.92
9aR,9bS,11aR)-4,4- 3 | (s, 1H), 3.84 (s, 3H), 3.78 (s, 3H), 3.74 (s, 1H), 3.60
-1-[(2R)-6-(2- #\-4,6- — | (dd, J =7.2, 4.1 Hz, 1H), 2.20 (m, 2H), 1.97 (d, ] =
HO AR E)-6-# 25 C- | 13.0Hz, 1H), 1.83 (ddd, T =20.3, 11.6, 4.0 Hz, 6H),
2-3£1-9a,11a- — W3+ | 1.68 (m, 4H), 1.41 (m, 5H), 1.27 (dd, J = 20.3, 8.0
INE-TH-35 3 [1,2-a] | Hz, 4H), 1.11 (dd, J = 12.8, 4.5 Hz, 2H), 1.05 (s,
4E-6,7- % 3H), 0.97 (m,2H), 0.89 (dd, J = 6.4, 4.6 Hz, 3H),
0.65 (d, J = 3.9 Hz, 3H). '°F NMR (377 MHz,
CDCI3) 6 -88.62,-89.25, -110.62, -111.24, -115.52,

-115.58. LC-MS: [M+H-H,O]+ = 565.50.
183 o_| (1R,3a8,3bS,5aR,6R,7S, | '"H NMR (400 MHz, CDCl3) § 7.19 (dd, J=8.3, 3.8

HO

OH

OH|

9aR,9bS,11aR)-1-[(2R)-
6-(2.4- — HAR L 2R )-
6- ¥ 3 2-2- 2 ]-44-2
f-9a,11a- — XN
S IH-3F[IF[1,2-a] -
6,7-_HF

Hz, 1H), 6.46 (m, 2H), 4.79 (d, J = 6.7 Hz, 1H),
3.82 (d, J=3.0 Hz, 3H), 3.80 (s, 3H), 3.74 (s, 1H),
3.60 (m,1H), 2.24 (m, 1H), 2.09 (s, 1H), 1.97 (d, J
= 12.6 Hz, 1H), 1.83 (m, SH), 1.69 (m, 5H), 1.36
(m, 10H), 1.09 (d, J = 3.6 Hz, 1H), 1.06 (s, 3H),
0.94 (m, 5H), 0.65(m, 3H). '°F NMR (377 MHz,
CDCI3) & -88.63, -89.25, -110.66, -111.25. LC-
MS: [M+H-H20]+ = 547.45.
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197

(1R, 3aS, 3bS, 3aR,
6R,7S,9aR,9bS, 11aR)
-1-[ (2R) -6- (2,6- %
4-FEFRED -6- O
-2-F1-4,4- "5 -9a, 11a-
THENE-H-H KR
[1,2-a]3E-6,7-

'"H NMR (400 MHz, CDCl3) § 6.43 (d, J = 10.2 Hz,
2H), 4.94 (t, ] = 7.1 Hz, 1H), 3.78 (s, 3H), 3.74 (s,
1H), 3.63 — 3.57 (m, 1H), 2.25 — 2.09 (m, 2H).1.96
(d, J=11.7 Hz, 2H), 1.86 — 1.78 (m, 6H), 1.75 —
1.70 (m, 5H), 1.48 — 1.31 (m, 11H), 1.06 (s, 3H),
1.01 — 0.94 (m, 2H), 0.88 (t, J = 5.9 Hz, 3H).0.65
(d, 1= 3.0 Hz, 3H). "°F NMR (377 MHz, CDCI3)
-88.00, -88.63, -109.99, -110.62, -113.68, -113.74.
LC-MS: [M-H]=569.50.

207

(1R,3a8,3bS,5aR ,6R,7S,
9aR,9bS,11aR)-4,4- 45
-1-[(2R)-6-F2 H-6-(1-F
FE Mg e 738y 2 -2-3E -
9a,l1a- — 7N & -
1H- ¥ % JF [1,2-a] 3F -
6,7- 1%

'H NMR (400 MHz, CDCls) § 8.11 (s, 1H), 7.72 (d,
J=8.0 Hz, 1H), 7.54 (d, ] = 7.2 Hz, 1H), 7.21 (t, ]
= 7.6 Hz, 1H), 5.30 (s, 1H), 4.48 (s, 3H), 3.74 (s,
1H),3.60 (dt, ] = 11.3, 42 Hz, 1H), 2.19 (dd, J =
25.6, 9.4 Hz, 2H), 1.84 (s, 6H), 1.75 (s, 4H), 1.27
(s, 12H), 1.11 (t, T = 9.0 Hz, 2H), 1.06 (s, 3H), 0.92
(t, 7 = 5.9 Hz,3H), 0.66 (d, J = 1.4 Hz, 3H). "F
NMR (377 MHz) & -275.52, -275.91, -289.12, -
289.52. LC-MS: [M+H]+ = 559.2.

212 E.,/Q,N

(1R,3a8,3bS,5aR,6R,7S,
9aR,9bS, 11aR)-1-[(2R)-
6-(7- 1R -1- F B 2K 9F [d]
Ik P23 )-6- FR 3 C-2-
H$:1-4.4- — F-9a,11a- —
H RSN E- TH-3 JF
[1,2-a]3F-6,7- B

"H NMR (400 MHz, CDCls) § 7.70 (d, J = 8.0 Hz,
1H), 7.45 (d, T = 7.7 Hz, 1H), 7.15 (t, T = 7.9 Hz,
1H), 5.01 (m, 1H), 4.18 (d, ] =3.5 Hz, 3H), 3.74 (s,
1H),3.61 (dd, J = 9.9, 6.1 Hz, 1H), 2.19 (dd, ] =
25.5,9.3 Hz, 3H), 1.97 (d, J = 14.2 Hz, 3H), 1.83
(m, 5H), 1.70 (d, J = 11.9 Hz, 3H), 1.42 (dd, J =
33.2,11.1 Hz,7H), 1.27 (m, 3H), 1.09 (s, 2H), 1.05
(s, 3H), 0.91 (dd, T = 6.3, 2.3 Hz, 3H), 0.66 (d, ] =
5.5 Hz, 3H). "FNMR (377 MHz, CDCI3) & -88.62,
-89.25,-110.62,-111.22. LC-MS: [M+H]+=637.2
[M+H+2]+= 639.2.

213

(1R,3aS,3bS,5aR,6R,7S,
9aR,9bS,11aR)-1-[(2R)-
6-CBUIR[2.2.1] 5 -2-3%)-

'H NMR (400 MHz, CDCl3) 8 3.74 (s, 1H), 3.59 (m,
2H), 2.19 (m, 1H), 1.98 (d, J = 12.9Hz, 1H), 1.81
(dt, J=39.1, 11.7Hz, 9H), 1.39 (dd, T = 11.3, 6.6Hz,
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6-¥Hc-0-H1]44-—
F-9a,lla- — I+ 75
S-1H-#1 R IF[1.2-a] -
6.7-_B%

13H), 1.32 (m, 4H), 1.27 (s, 3H), 1.11 (m, 2H), 1.06
(s, 3H), 0.99 (dd, ] = 16.0, 5.6Hz, 2H), 0.92 (d, ] =
6.5Hz, SH), 0.66 (s, 3H). *°F NMR (377 MHz,
CDCl3) & -88.64, -89.26, -110.63, -111.26.

(1R,3a8,3bS,5aR,6R,7S,
9aR,9bS,11aR)-4,4- — &
-1-[(2R)-6-F2 H:-6-(3-H
KM 2-F ) 2 -2- 3 -
9a,lla- — HF E XN & -
1H- 3 & IF [1,2-a] FF -
6,7- B

1H NMR (400 MHz, CDCI3) § 7.07 (s, 1H), 6.86
(s, 1H), 4.78 (s, 1H), 3.73 (s, 4H), 3.58 (s, 1H), 1.83
(m, 7H), 1.73 (d, T=15.0 Hz, 5H), 1.39 (d, T = 13.2
Hz,8H), 1.25 (s, 6H), 1.09 (s, 3H), 1.06 (s, 3H),
0.91 (s, SH), 0.65 (s, 3H). '°F NMR (376 MHz,
CDCls) § -88.55, -89.39, -110.71, -111.25. LC-
MS: [M-H]'=507.45.

(1R,3a8,3bS,5aR,6R,7S,
9aR,9bS,11aR)-4,4- — %%
-1-[(2R)-6- F7 K& -6-(1H-
w| 7o H ) & -2- 3 -
9a,11a- — FI E& - /N 4L -
1H- 3 % JF [1,2-a] 3F -
6,7-

'"H NMR (400 MHz, DMSO-d6) & 12.98 (s, 1H),
8.11 (s, 1H), 7.66 (d, J= 7.9 Hz, 1H), 7.34 (d, J =
6.9 Hz, 1H), 7.12 (t, T = 7.5 Hz, 1H), 535 (d, T =
4.2 Hz, 1H), 5.02 (s, 111, 4.46 (d, J = 6.0 Hz, 1H),
4.29 (d,7=3.3 Hz, 1H), 3.55 (s, 2H), 1.94 (s, 1H),
1.71 (d, T=11.3 Hz, 8H), 1.64 (d, T = 18.4 Hz, 3H),
1.53 —1.38 (m, 6H), 1.15 (dd, T=60.0, 9.4 Iz, 7I),
1.04 (s, 3H), 0.90 (t, T = 5.9 Hz, 4H), 0.65 (1. T=9.6
Hz, 3H). “F NMR (376 MHz, DMSO) § -86.65, -
8727, -108.67, -109.28. LC-MS: [M-H] -~ =
543.50.

223 %OH
09
POOL
OH
224
o]
2
o Qﬁ
(0
POOC

(1R,3aS,3bS,5aR,6R, 7S,
9aR,9bS,11aR)-1-[(2R)-
6-(6,7- — & -4H-IE W FF
[3,4-d][ 1,315 4 F 2% A
JRN8-2-3)-6-§2F -2-
$£1-4,4- — % -9a,11a- —
B & TH-3 30
[1,2-a]3E-6,7-—FF

'H NMR(400 MHz, CDCl5) § 5.02 (d.J = 5.3Hz,
1H), 4.82 (s, 2H), 4.03 (] = 5.6Hz, 2H), 3.74 (s,
1H), 3.59 (dd,J = 11.4, 3.5Hz, 1H), 2.96 (t.J =
5.4Hz, 2H), 2.29 — 2.05 (m, 2H), 1.97 (d.J =
12.7Hz, 2H), 1.85 (dd,J = 22.1, 7.5Hz, 6H), 1.76 —
1.68 (m, 4H), 1.44 — 1.36 (m, SH), 1.29 (d,J =
20.9Hz, 4H), 1.11 (d.J = 11.8Hz, 2H), 1.07 (d.J =
7.6Hz, 4H), 0.92 (d,J = 6.4Hz, 3H), 0.66 (s, 3H).
19F NMR (376MHz, CDCI3) § -88.63, -89.26, -
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110.62, -111.25. LC-MS: [M-H] * =566.40.

261

(1R,3a8,3bS,5aR,6R,7S,
9aR,9bS, 11aR)-4,4- 4%
-1-[(2R)-6-F2 5 -6-(3-
F I [d] ke -4-3) -
2-3£1-9a,11a- — FI 2+
INE-TH-3F %I [1,2-a]
3¢-6,7- W

'HNMR (400 MHz, DMSO-d6) 8 7.58 (d, ] = 8.0
Hz, 1H), 7.51 (d, ] = 7.9 Hz, 1H), 7.19 (dt, T=15.1,
7.2 Hz, 2H), 5.54 (t, ] = 6.8 Hz, 1H), 4.82 (dd, J =
13.7, 6.9 Hz, 1H), 4.40 (d, ] = 5.0 Hz, 1H), 4.24 (d,
T=3.3 Hz, 1H), 3.84 (s, 3H), 3.49 (s, 1H), 3.36 (s,
1), 2.12 (d, J= 11.8 Hz, 1H), 1.85 (d, T = 37.6 Hz,
4H), 1.61 (dd, J = 33.1, 14.4 Hz, 5H), 1.45 - 1.23
(m, 10H), 1.07 (d, ] = 10.6 Hz, 3H), 0.98 (s, 3H),
0.90 — 0.86 (m, 3H), 0.63 (d, J = 3.5 Hz, 3H). "°F
NMR (376 MHz, DMSO) & -86.64, -87.27, -
108.65, -109.27. LC-MS: [M-H] "= 557.55.

271

(1R,3a8,3bS,5aR,6R,7S,
9aR,9bS,11aR)-4,4- — %%
-1-[(2R)-6-F2 K= -6-(3-F
HEAFOFAI.2.3] =R &K
RN -4-2) T -2- 2K -
9a,lla- — F &4 N A -
1H- ¥ [& JF [1,2-a] JE -
6,7-

"H NMR (400 MHz, CDCls) § 8.02 (d, J = 7.7 Hz,
1H), 7.49 (d, T = 7.1 Hz, 1H), 7.37 (d, T = 7.4 Hz,
1H), 5.21 (s, 1H), 4.60 (s, 3H), 3.74 (s, 1H),3.61 (s,
1H), 1.84 (s, 3H), 1.51 — 1.42 (m, 10H), 1.26 (d, J
= 1.5 Hz, 10H), 1.06 (s, 5H), 0.92 (d, ] = 6.4 Hz,
4H), 0.66 (d, J = 3.1 Hz, 3H). ""F NMR (377 MHz,
CDCI3) § -88.60, -89.24, -110.70, -111.26.
MS: [M+H]" = 560.45.

LC-

272

(1R,3a8.3bS,5aR,6R,7S,
9aR,9bS,11aR)-4,4-
-1-[(2R)-6- 35 = -6-(1-H
BRI [AI[1,2,3] =R A
IR NG -4-F) T -2- 2 )-
9a,11a- — H B & -
1H- 3F % 9f [1,2-a] 3F -
6,7-—F%

'H NMR (400 MHz, CDCI3) § 7.57 (d, ] = 7.5 Hz,
1H), 7.51 (d, J = 7.9 Hz, 1H), 7.42 (d, ] = 6.9 Hz,
1H), 5.31 - 5.24 (m, 1H), 4.40 (s, 3H), 3.74 (s, 1H),
3.63—3.57 (m, 1H), 1.89 — 1.64 (m, 9H), 1.42 (d. J
=11.4 Hz, 7H), 1.27 (dd, 1 = 12.1,4.9 Hz, 8H), 1.05
(s, 4H), 0.90 (dd, J = 6.4, 4.7 Hz, 4H), 0.65 (d, ] =
3.6 Hz, 3H). '"F NMR (377 MHz, CDCI3) § -
88.51,-89.42,-110.45,-111.33. LC-MS: [M-HJ

=558.40.
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275

(1R,3a8,3bS,5aR,6R,7S,
9aR,9bS,11aR)-4,4- — i
-1-[(2R)-6-F5 = -6-(1-F
FEME A I3, 4-c] ML BE -4-
)T -2-%]-9a,11a- =
BN & TH-H R
[1,2-a]3E-6,7- 1

'"H NMR (400 MHz, DMSO-d6) § 9.02 (s, 1H),
8.43 (s, 1H), 8.24 (d, J = 0.9 Hz, 1H), 5.45 (s, 1H),
4.89 (dd, T = 132, 6.8 Hz, 1H), 4.41 (s, 1H), 4.25
(s, 1H),4.16 (s, 3H), 3.49 (s, 1H), 3.21 (s, 1H), 2.17
—1.99 (m, 2H), 1.89 (d, J = 14.2 Hz, 1H), 1.76 —
1.60 (m, 7H), 1.42 (d, T = 13.0 Hz, 3H), 1.27 (dd.
=15.4, 8.9 Hz, 8H), 1.07 — 0.99 (m, 3H), 0.97 (s,
3H), 0.92 (d, ] = 15.9 Hz, 2H), 0.82 (t, ] = 6.9 Hz,
3H), 0.59 (d, J = 4.2 Hz, 3H). "F NMR (377 MHz,
DMSO) § -69.20, -71.09, -86.67, -87.29, -108.66, -
109.28. LC-MS: [M-H]= 558.40.

284

(1R,3a$,3bS,5aR,6R,7S,
9aR,9bS,11aR)-1-[(2R)-
6-(2,2- & [1,3] | &
A8 I [4,5-b] I E -6-
F)-6-F2F C-2-5]-4,4-
T #-9a,11a- — FHE A+
NE-IH-FF K I [1,2-a]
4E-6,7-

'H NMR (400 MHz, CDCl) 6 7.87 (d, T = 1.7 Hz,
1), 7.43 (d,T= 1.8 Hz, 1H),4.74 (dd, J=13.3, 6.2
Hz, 1H), 3.74 (s, 1H), 3.63 — 3.56 (m, 1H),2.21 (dd.
7=19.0, 11.3 Hz, 2H), 1.99 (dd, J = 17.3, 9.5 Hz,
2H), 1.87 — 1.72 (m, 7H), 1.48 — 1.25 (m, 12H),
1.10 (dd, J = 10.5, 5.9 Hz, 2H), 1.06 (s,3H), 0.98 (d,
T=10.4 Hz, 1H), 0.89 (dd, ] = 6.3, 5.0 Hz, 3H),
0.65 (d, J = 2.3 Hz, 3H). '°F NMR (377 MHz,
CDCly) & -49.24, -49.48, -49.52, -49.76, -88.65, -
89.27,-110.63, -111.26. LC-MS: [M-H]=584.70.

282

(IR,3a8,3bS,5aR,6R,7S,
9aR,9bS,11aR)-4,4- i
-1-[(2R)-6- ¥ % -6-(3H-
KIF[AI[1,2,31 =R EH
%18 -4- 36 & -2- B -
9a,1la- — F I+ /5 & -
1H- ¥F [% 3F [1,2-a] 3 -
6,7- 7

"HNMR (400 MHz, CDCl3) 6 7.90 (s, 1H), 7.36 (t,
J =77 Hz, 1H), 7.23 (s, 3H), 5.16 (d, J = 6.1Hz,
1H), 3.74 (s, 1H), 3.60 (d, J = 11.4 Hz, 1H), 2.18(d,
J=16.8 Hz, 1H), 1.96 (d, J = 11.4 Hz, 2H), 1.85 (d,
T=19.8 Hz, 5H), 1.74 — 1.64 (m, 4H), 1.41 (dd, T =
22.6, 10.9 Hz, 6H), 1.30 (dd, J =18.3, 9.5Hz, 5H),
1.13 — 1.08 (m, 2H), 1.06 (s, 3H), 1.01 — 0.93 (m,
2H), 0.89 (s, 3H), 0.65 (d, J=2.4 Hz, 3H). '°F NMR
(377 MHz, CDCl3) & -88.64, -89.27, -110.63, -
111.26. LC-MS: [M+H]" =546.3.
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296

(1R,3a8,3bS,5aR,6R, 7S,
9aR,9bS,11aR)-1-[(2R)-
6-(2,2- "9 [1,3] B
B I [4,5-c]ut e -4-
F)-6-72 3L O-2-5E -4 4-
T 9-9a,11a- — F A
INE-TH-3F % [1,2-a]
3E-6,7- M

"H NMR (400 MHz, CDCls) 8 8.36 (d, ] = 5.2 Hz,
1H), 7.05 (d, ] = 5.2 Hz, 1H), 4.96 — 4.83 (m,1H),
3.74 (s, 1H), 3.60 (d, J = 10.9 Hz, 1H), 2.19(dd, ] =
25.9, 9.4 Hz, 1H), 1.97 (d, J = 11.8 Hz, 1H), 1.82
(dd, J = 13.9, 5.6 Hz, 4H), 1.69 (dd, J = 18.3, 6.5
Hz, 4H), 1.57 — 1.36 (m, 8H), 1.33-1.24 (m, 4H),
1.11 (d, ] = 9.5 Hz, 2H), 1.06 (s, 3H), 0.98 (dd, ] =
19.0, 7.3 Hz, 2H), 0.90 (d,] = 6.5 Hz, 3H), 0.66 (s,
3H). '°F NMR (377 MHz, CDCls) 6 -49.26, -49.50,
-49.56, -49.58, -49.82, -88.64, -89.27, -110.63, -
111.26. LC-MS: [M+H]* =586.3.

297

(1R,3a8,3bS,5aR,6R, 7S,
9aR,9bS,11aR)-1-[(2R)-
6-(2,2- " [L,3] — & %
P& 5 [4,5-c] Mk rE-7-
H)-6- 32 R 0-2-25]-4.4-
Z%.-9alla-— FREA
NA-TH-H BEIE[1,2-]
3E-6,7- W2

'H NMR (400 MHz, CDCls) 6 8.46 (d, J = 3.4 Hz,
1H), 8.33 (s, 1H), 4.92 (s, 1H), 3.74 (s, 1H),3.60
(dt, J=11.3, 4.1 Hz, 1H), 2.24 — 2.14 (m,1H), 2.02
—1.93 (m, 2H), 1.83 (dd, T = 7.3, 4.6 Hz, 4H),1.75
—1.65 (m, 4H), 1.50 — 1.37 (m, 6H), 1.35—1.25 (m,
5H), 1.14 — 1.09 (m, 2H), 1.06(s, 3H), 1.03 — 0.94
(m, 2H), 0.92 — 0.88 (m, 3H), 0.66 (s, 3H). °F
NMR (377 MHz, CDCl3) 6 -49.18, -49.20, -49.42,
-49.44, -49.57, -49.59, -49.81, -49.83, -88.65, -
89.28,-110.64, -111.26. LC-MS: [M+H]"=586.2.

303

(1R,3aS,3bS,5aR,6R, 7S,
9aR,9bS,11aR)-4,4- 9%
-1-[(2R)-6- 32 % -6-(1H-
R FE[d]PkME2-FE) T -2-
#1-9a,11a- — R E AN
S-TH-F R IE(1,2-a)FE-

6,7- 7

'H NMR (400MHz, DMSO) 8 12.19 (s, 1H), 8.19
(s, TH), 7.47 (s, 2H), 7.11 (dd,J = 6.0, 3.1Hz, 2H),
5.69 (s, 1H), 4.74 (dd,J = 11.7, 5.8Hz, 1H), 4.40 (s,
1H), 4.24 (s, 1H), 3.49 (s, 1H), 3.34 (s, 1H), 2.15 —
2.03 (m, 1H), 1.90 (d,J = 12.0Hz, 1H), 1.66 (ddd,J
=34.9,24.4,9.7Hz, 8H), 1.47 - 1.20 (m, 11H), 1.10
— 1.00 (m, 3H), 0.98 (s, 3H), 0.97 — 0.88 (m, 2H),
0.86 (d,J = 4.1Hz, 3H), 0.62 (s, 3H). '"F NMR
(376MHz, DMSO) & -86.66, -87.28, -108.65, -
109.27. LC-MS [M-H] " = 543.35.
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325 (1R,3a8,3bS,5aR,6R,7S, | 'H NMR (400 MHz, CDCl3) 8 7.74 (s, 1 H), 7.64 (d,
9aR,9bS,11aR)-4,4- 38 | J = 8.7 Hz, 1H), 7.29 (s, 1H), 7.08 (s, 1H), 5.25 (s,
-1-[2R)-6-F23E-6-2- 7 | 1H), 4.24 (d, J = 3.5 Hz, 3H), 3.74 (s, 1H), 3.64 —
Fng[ e -3-3) T-2-% - | 3.55 (m, 1H), 2.28 — 2.11 (m, 3H), 1.99 (dd, T =
9a,11a- — FI B N&(- | 28.5,13.2 Hz, 5H), 1.82—1.67 (m, 9H), 1.55 — 1.40
1H- 38 [& FF [1,2-a] FE - | (m, 7H), 1.30 (s, SH), 1.11 — 1.02 (m, 7H), 0.90 —
6,7- i 0.84 (m, SH), 0.64 (d, ] = 4.2 Hz, 3H). 19F NMR
(376 MHz, CDCI3) & -88.64, -89.26, -110.63, -
111.25 LC-MS [M-H]- = 557.55
384 (IR,3a8,3bS,5aR,6R,7S, | 'H NMR (400 MHz, DMSO) § = 5.90 (dd, J=5.9,
9aR,9bS,11aR)-4,4- 3 | 3.9, 1H), 4.92 (dd, J=13.6, 5.9, 1H), 4.41 (d, J]=6.0,
. -1-[(2R)-6- 2 F:-6-(1-F | 1H), 4.25 (d, J=3.3, 1H), 4.08 (s, 3H), 3.53 — 3.45
#-1,234-TU5 230 % | (m, 1H), 3.39—3.36 (m, |H), 2.07— 1.53 (m, 13H),
& -5- ) & -2- 2 1-| 1.51 — 1.31 (m, 9H), 1.12 — 1.00 (m, 4H), 0.98 (s,
9a,11a- — H & 17V & - | 3H), 0.88 (dd, J=6.2, 3.5, 3H), 0.63 (s, 3H). °F
1H- 3F & F% [1,2-a] 3F - | NMR (377 MHz, DMSO) & = -86.96 (d, J=233.6,
6,7- % 1F), -108.96 (d, J=233.6, 1F).LC-MS: [M-H] =
509.60.
311 \\ » (1R,3aS,3bS,5aR,6R,7S, | IH NMR (400 MHz, MeOD) & 8.88 (s, 1H), 8.37
5 } 9aR,9bS,11aR)-4,4- % | (d, ] = 5.7 Hz, 1H), 7.66 (d, J = 5.7 Hz, 1H), 5.03
f@ -1-[(2R)-6-F255-6-(1-H | (dd, J = 8.0, 6.0 Hz, 1H), 4.01 (d, J = 1.1 Hz, 3H),
S BRI IS5, 4-cMHEIE-2- | 3.65 (s, LH), 3.50 (dt, ] = 8.3, 3.9 Hz, 1H), 2.26 —
E)c-2-3]-9a,11a-= | 2.15 (m, 1H), 2.10 — 1.98 (m, 3H), 1.83 — 1.71 (m,
RELANS- 1T | 5H), 1.52 (s, SH), 1.44 (d, ] = 6.6 Hz, 2H), 1.41 —
[1,2-a]4E-6,7- [ 1.30 (m, 6H), 1.19 — 1.13 (m, 2H), 1.10 (d, J =72
Hz, 4H), 0.96 (t, J = 6.1 Hz, 41), 0.71 (d, ] = 4.3
Hz, 3H). '°F NMR (377 MHz, MeOD) § -89.34, -
89.97, -111.86, -112.49. LCMS: [M-H]'=558.75.

SEJ{5] 168 & 169

&M 168 B 169 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — §-1-[(2R,65)-6-(5-F.-2- A
HFH)-6-FHET-2-H]-9a,11a- ~ FEAANE-1H-F LI [1,2-a] FE-6,7- 8

&Y 169 EX 168 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — & -1-[(2R,6R)-6-(5-F-2- P EHE
H)-6-72 % C-2-F1-9a,11a- — FEANE-1H-3F R IF(1,2-a]FF-6,7- —BF ] 4
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35 B2-IR-4-F-1-FRE R (153.78 mg, 0.750 mmol)iE T IYE LM (5 mL)F, 7E-78°CT
B MANIETZE4 (0257 mL, 0.643 mmol), ¥R & WA -78°C N HEFE305 8, FE J5 N (5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- = % -22,5a7a- U H £ -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-F 7N & -3aH-3F [ 11,2 1,215 H[7,8-d][ 1,31 — A K )8
-8-FE]CAEI(100 mg, 0.214 mmol) VY S FRMIAR, SRR SEAHE30 900 o In v A S A0 BV WO K
H 28R 2B X5, A AU A KRR T4 . ML & PUR g ChMR/ 28R 285=7%) aitEa a6
& (5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR, 12bR)-11,11- — & -2,2,5a,7a- Py H H -
4,5,52,5b,6,7,7a,8,9,10,102,10b,11,12,12a,12b-+ 7S &-3aH-FF L I [1',2":1,2] FEH[7,8-d][1,3] AR IR &
-8-2&]-1-(5-B-2-FEEAR ) CO-1-B2 168-1 (80 mg,53.61%). "H NMR (400 MHz, CDCl5) § 7.09 — 7.03
(m, 1H), 6.91 (td, ] = 8.4, 3.1 Hz, 1H), 6.79 (dd, ] =9.2, 4.5 Hz, 1H), 4.92 — 4.79 (m, 1H), 4.01 (d, J=3.1 Hz,
2H), 3.82 (d, ] = 7.6 Hz, 3H), 2.19 — 2.08 (m, 1H), 2.01 — 1.91 (m, 3H), 1.90 — 1.80 (m, 5H), 1.70 (dd, ] =
13.0, 3.5 Hz, 4H), 1.61 (d, ] = 13.9 Hz, 4H), 1.46 — 1.33 (m, 8H), 1.30 (s, 3H), 1.17 — 1.10 (m, 3H), 1.07 (s,
3H), 0.90 (dd, T = 6.2, 3.0 Hz, 4H), 0.67 (s, 3H).

# =& ¥ (5R)-5-[(3a8,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- — % -2,2,5a,7a- JU F 3% -
4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-1 7N &-3aH-3 X H [ 1,2 1,219E H[7,8-d][ 1, 3] — A IR )8
-8-F]-1-(5-FR-2-F A E AR E) O-1-F2 168-1 (75 mg, 0.127 mmol )& T [UEPEMR (3 mL), BARALEIR
TN RSBIIAK, H AR ZBRAERG AU AR SIS e, ToKmBR T, e
T FL 2 PR A Cih e/ 2B ZUBE=25-30%) 4li{k, 735 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-
4.4- " - 1-[(QR)-6-(5- R -2- A K H)-6- 12 B T -2- 5190, 1 la- — P HE -+ AN E - 1H-H NI [1.2-a] 3E-6,7-
TEE4Sme) N T E1E168-2, A SFC (X 2%: Waters Acquity UPCC, #:T: Daicel CHIRALPAK IE 3,
3.0%150 mm, 3um, JREIH:A/B: CO2/EtOH(0.1%DEA)=50/50, Jik: 1.5 ml/min, F¥E:37 ) HoH
B £168(6 mg, 0.011 mmol, 8.55%, & EF T A 1.548 min)Fil (4 ([ 4169(7 mg, 0.012 mmol, 9.73%
» PREGESIE]: 1.786min).

1L&4168: 'H NMR (400 MHz, CDCl3) 8 7.06 (dd, J = 9.1, 3.1 Hz, 1H), 6.90 (td, J = 8.5, 3.1 Hz, 1H),
6.79 (dd, T =9.0, 4.3 Hz, 1H), 4.87 (dd, ] = 8.0, 4.8 Hz, 1H), 3.83 (s, 3H), 3.74 (s, 1H), 3.64 — 3.56 (m, 1H),
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226 —2.11 (m, 1H), 1.98 (d, ] = 13.1 Hz, 1H), 1.89 — 1.78 (m, 5H), 1.73 (d, J = 14.4 Hz, 6H), 1.41 (dd, ] =
20.9, 10.5 Hz, 8H), 1.16 — 1.07 (m, 3H), 1.06 (s, 3H), 0.98 (dd, J = 18.1, 7.4 Hz, 2H), 0.91 (d, ] = 6.4 Hz, 3H),
0.66 (s, 3H). '°F NMR (377 MHz, CDCly) & -88.62, -89.25, -110.62, -111.25, -123.46. LC-MS: [M-H] "=
551.50.

&M 169: 'HNMR (400 MHz, CDCl3) 8 7.05 (dd, 1 = 9.1, 3.1 Hz, 1H), 6.91 (td, ] = 8.3, 3.0 Hz, 1H),
6.79 (dd, T = 8.9, 4.3 Hz, 1H), 4.88 —4.80 (m, 1H), 3.83 (s, 3H), 3.74 (s, 1H), 3.64 — 3.56 (m, 1H), 2.20 (ddd,
J=304,13.8,9.2 Hz, 1H), 1.97 (d, ] = 12.6 Hz, 1H), 1.83 (dd, J = 22.3, 14.4 Hz, 5H), 1.76 — 1.68 (m, 6H),
1.50 — 1.34 (m, 8H), 1.15 — 1.07 (m, 3H), 1.06 (s, 3H), 0.98 (dd, J = 16.5, 5.9 Hz, 2H), 0.90 (d, ] = 6.5 Hz,

3H), 0.66 (s, 3H). '°F NMR (377 MHz, CDCl3) § -88.63, -89.26, -110.62, -111.25, -123.47. LC-MS: [M-H]
= 551.50.
PAF SEHEBI A LA 2 S 168 &169 KA BT VERTER:
SEJit 4k ) SFC #7453 J7 ¥
AL,
1l BAE TR SEES
166 'H NMR (400 MHz, CDCl3) & | {X#%: Waters
6.98 (dd, J = 5.8, 3.2 Hz, 1H), | Acquity UPCC,
6.93 (s, 1H), 6.77 - 6.71 (m, 1H), | fa 3% ¥ : Daicel
497 (dd, J = 7.8, 5.1 Hz, 1H), | CHIRALPAK

(1R,3aS,3bS,5aR,5aR 6R,7S,9aR,9bS, 1 1aR)
-4,4- — F-1-[(2R,68)-6-(2- . -5- FH & H ¢
H)-6-HFO-2-F]-9a,11a- — HEF N E-
1H-3 [ FF[1,2-a]FE-6,7- —HF ok

.

N\

(1R,3aS.3bS,5aR,6R,7S,9aR,9bS,11aR)-
4.4- — . -1-[(2R,6R)-6-(2- . -5- FF S J o
Fy-6- 2 O -2-3]-9a,11a- — HEA N E-
TH-3F %3 1,2-a)3E-6,7-— B2

3.79 (s, 3H), 3.74 (s, 1H), 3.60
(dt, J = 11.5, 4.1 Hz, 1H), 2.19
(ddd, J=18.3,13.9, 7.1 Hz, 1H),
1.97 (d, J=12.8 Hz, 1H), 1.90 —
1.70 (m, 9H), 1.50 — 1.28 (m,
11H), 1.11 (dd, J = 13.6, 5.0 Hz,
2H), 1.06 (s, 3H), 0.98 (dd, J =
16.6,5.6 Hz, 2H), 0.90 (d, 1= 6.5
Hz, 3H), 0.66 (s, 3H). '°F NMR
(377 MHz, CDCl3) & -88.63, -
89.26, -110.63, -111.25, -130.42.
LC-MS: [M-H] = 551.50.

0OJ_3,3*150mm,
W B
:A/B:

3um ,
i

CO2/MeOH(0.1
%DEA)=75/25,
"o

ml/min

2.0
H
B 37°C, -
B R . 2.084

min.
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167

(1R,3aS,3bS,5aR,6R,7S,9aR ,9bS, 11aR)-
4.4- 7 -1-[(2R,6R)-6-(2- T -5- FH 48, 3
H)-6-4F O -2-%]-9a, 1 1a- —HE+ AN E-
TH-#0 % FHF[1,2-a]FE-6,7- —F7Ek

N,
o
OH

0L
(i (*
W

(1R,3a8,3bS,5aR,5aR 6R,7S,9aR 9bS, 11aR)
-4,4- — 5-1-[(2R,6S)-6-(2- i -5- H AL FE %
H)-6-Fr R T-2-%1]-9a, 1 la- — FHE AR EA-
TH-¥F R H[1,2-a]3E-6,7- B

'"H NMR (400 MHz, CDCL3) &
6.98 (dd, J = 5.8, 3.2 Hz, 1H),
6.96 — 6.89 (m, 1H), 6.78 — 6.70
(m, 1H), 4.96 (t, ] = 6.6 Hz, 1H),
3.79 (s, 3H), 3.74 (s, 1H), 3.60
(d,J=11.3 Hz, 1H), 2.29 - 2.13
(m, 1H), 1.97 (d, ] = 12.8 Hz,
1H), 1.90 - 1.77 (m, 5H), 1.74 (d,
7=8.1 Hz, 4H), 1.55 — 1.27 (m,
11H), 1.11 (dd, J = 13.3, 4.2 Hz,
2H), 1.05 (s, 3H), 1.01 —0.93 (m,
2H), 0.89 (d, J = 6.5 Hz, 3H),
0.65 (s, 3H). 'SF NMR (377
MHz, CDCL) § -88.63, -89.26, -
110.62, -111.25, -130.39. LC-
MS: [M-H]"=551.50.

¢ 2% : Waters
Acquity UPCC,
4 3% M Daicel
CHIRALPAK
0J 3, 3*150mm,
w3l
1 :A/B:

3um

CO2/MeOH(0.1
%DEA)=75/25,
mooHE 2.0
ml/min =
iR :37°C, 1* &
) /7] : 2.858 min.

171

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-
[(2R,6S)-6-(2,4- — F S FE AL e -3-35)-6-34
FO-2-%-4.4- 5 -9a11a- —HEA A
-1H-%D2#[1,2-a]§EN-6,7-:E$EJZ

0,
4
\OH
o]

(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS,11aR)-1-
[(2R,6R)-6-(2,4- — FR S Fh ik g -3- 25 )-6-%
FT-2-F1-4.4- 75 -9a,11a- — FEAFRE
SIH-3R R F[1.2-a]3E-6,7-

'H NMR (400 MHz, CDCl3) &
8.08 (s, 1H), 6.64 (s, 1H), 5.03
(m, 1H), 4.11 (s, 3H), 3.92 (s,
3H), 3.74 (s, 1H), 3.60 (dt, J =
11.2, 4.1 Hz, 1H), 2.19 (ddd, ] =
33.0, 13.6, 4.5 Hz, 2H), 1.98 (d,
J =12.6 Hz, 2H), 1.83 (m, 7H),
1.72 (m, 4H), 1.37 (m, 7H), 1.09
(m, 7H), 0.90 (d, J = 6.4 Hz, 3H),
0.66 (s, 3H). "F NMR (377
MHz, CDCl5) § -88.61, -89.24, -
110.61, -111.23. LC-MS :
[M+H]*=566.36.

X 2% . Waters
Acquity UPCC,
o 3% #= . REGIS

CHIRAL (S,S)-
Whelk 01
4.6*150 mm,
3.5um , i B
A :A/B:

CO2/EtOH(0.1
%DEA)=50/50,
woE 1S5
FE i
TR B i
[A]: 2.885 min.

ml/min ,

37°C,

181
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172 (;5‘2” 'H NMR (400 MHz, CDCI3) & | X #% : Waters
L 8.04 (s, 1H), 6.60 (s, 1H), 5.02 (t, | Acquity UPCC,
e J = 6.9 Hz, 1H), 4.06 (s, 3H), | f4if{F: REGIS
TR 3.90 (s, 3H), 3.74 (s, 1H), 3.60 | CHIRAL (S,S)-
(1R,3aS.,3bS,5aR,6R,7S,9aR,9bS,11aR)-1- | (m, 1H), 2.18 (m, 2H), 1.97 (d, ] | Whelk 01
[(2R,6R)-6-(2.4- — FE SR L LB -3-E)-6-¥2 | = 12.8 Hz, 2H), 1.80 (m, 7H), | 4.6*150mm,
FO-2-3)-4.4- " -9a,11a- —HIFE 775 | 1.69 (m, 4H), 1.38 (m, 7H), 1.07 | 3.5um . i 5l
-1H-IR R IR 1,2-a]9E-6,7- — BEEL (m, 7H), 0.89 (d, J = 6.5 Hz, 3H), | #A :A/B:
g 0.65 (s, 3H). F NMR (377 | CO2/EtOH(0.1
MHz, CDCI3) & -88.62, -89.25, - | %DEA)=50/50,
110.62, -111.25. LC-MS: [M- | Vi #® : 15
(IR 328,368 5aR 6R.78.9aR 9bS.11aR)-1- | 1 >0+3% mbinin - $E
[(2R,65)-6-(2.4- = H UL EDE -3-36)-6-3 e R
T2 -4 4- 92,1 la-— FI TN 11:3.300 min.
-IH-FR R [1,2-a]3E-6,7-
188 'HNMR (400 MHz, CDCI3) & | {X #F : Waters
7.70 (t,J = 8.0Hz, 1H), 6.48 (dd,J | Acquity
=179, 2.7Hz, 1H), 4.83 (dd,J = | UPCC , (43
8.0, 5.0Hz, 1H), 3.96 (s, 3H), | Daicel
(1R,3a8,3bS,5aR,6R,7S,9aR 9bS,11aR)- 374 (5. 1H), 3.60 (ddJ = 7.2, | CHIRALPAK
4.4-—H-1-[(2R65)-6-(6-5-2- LML T 42Hz, 1H), 2.12 (m, 3H), 1.80 | IC 3,
3-E)ye-RED-2-E] 9 e Z R EARA (m, 7H), 1.66 (dd,J = 9.0, 4.5Hz, | 3.0%150mm,
g"lH'%m#“’}aﬁfj': e 7H), 1.40 (dd,J = 12.1, 9.8Hz, | 3um, i &) #:
6H), 1.26 (d,] = 4.5Hz, 2H), 1.06 | A/B:

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-
4.4-—5-1-[(2R,6R)-6-(6-F-2- F S B it ng
-3-38)-6-¥8 3 0-2-51-9a, 1 1a- 175

S-1H-FR R F[1,2-213E-6,7- %

(s, 4H), 0.91 (d,] = 6.5Hz, 3H),
0.66 (s, 3H). '"F NMR (377
MHz, CDCI3) & -73.36, -88.63, -
89.26, -110.63, -111.26.

CO2/MeOH(0.1
9%DEA)=60/40,
wmom o 15
I
R &
[A]: 1.220 min.

ml/min ,

37°C,

182
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189 q N/f_‘f;H 'H NMR (400 MHz, CDCl3) ¢ | X # : Waters
7.69 (s, 1H), 6.48 (dd, 1 =7.9,2.7 | Acquity
] r Hz, 1H), 4.84 — 4.76 (m, 1H), | UPCC , faiff fE:
iR 3.96 (s, 3H), 3.74 (s, 1H), 3.60 | Daicel
(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS, 11aR)- (di, ] = 114, 42 Hz1H), 2.18 | CHIRALPAK
44-—§i-1-[(2R 6R)-6-(6-55l-2- F AR (ddd, J=35.1, 14.0, 44 Hz, 1H), | IC_3,
3-Hh)-6- A C-2-RE ) 9a Ha-Z N1 o) g (m, 1H), 1.87 — 1.78 | 3.0*150mm,
’%\-1H-%ﬂ2#[1,2-aﬁﬁ;@z-:@?—ﬁ (m, 4H), 1.68 (dd, J = 113, 5.3 | 3um, ¥ FAR:
N Hz, 8H), 1.39 (d, ] = 15.8 Hz, | A/B:
8H), 1.10 (s,2H), 1.06 (s, 3H), | CO2/MeOH(0.1
0.98 (dd, ] = 16.2, 5.3 Hz, 2H), | %DEA)=60/40,
0.90 (d, T=6.5Hz, 3H), 0.66 (s, | . : 1.5
(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 11aR)- 3H)., F NMR (376 MHz, | mUmin , FEif:
44— BT (2R,68)-6-(6- 5 2- AL ML CDCls) 6 -73.27, -88.64, -89.27, | 37°C, {f ¥ B
3-)-6 2R -2 9a, a-— HEAT | 1064 11126, LEMS: M- | [l: 1.490 min,
S-1TH-3 R [ 1,2-a]3E-6,7- B H] =552.50.
190 'H NMR (400 MHz, CDCl3) ¢ | fX #% : Waters
7.37 (t, ] = 7.8 Hz, 1H), 7.28 (s, | Acquity

(1R,3aS.,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-
4,4-—F-1-[(2R,68)-6- 7% F-6-{3-[( = T
FOFFIER ) O -2-56]-9a,11a- — H A+
NE-TH-3FRIF[1,2-a]FF-6,7- ¥ 8k

OCF3

HO' . P F
H
ou F

(1R,3a8.3bS,5aR,6R,7S,9aR 9bS, 11aR)-
4,4- " F-1-[(2R,6R)-6- 5 F=-6- {3-[( = W HF
EYyREPRE ) O -2-7)-9a, 11a- —HE+
NE-IH-H R H[1,2-2]3E-6,7- —FF

“OH

1H), 7.22 (s, 1H), 7.12 (d, 1 = 7.9
Hz, 1H), 4.69 (t, ] = 6.5 Hz, 1H),
3.74 (s, 1H), 3.60(d, T = 11.5 Hz,
1H). 2.20 (d, J = 35.0 Hz, 1H),
1.96 (d,J=12.2 Hz, 1H), 1.79 (d,
J=11.5Hz, 4H), 1.74 — 1.66 (m,
7H), 1.64 — 1.58 (m, 5H), 1.47 —
1.36 (m, 6H), 131 — 1.21 (m,
3H), 1.06 (s, 3H), 0.95 (s, 2H),
0.88 (d, ] = 6.5 Hz, 3H), 0.65 (s,
3H).
CDCls) 6 -57.72, -88.64, -89.27,
-110.64, -111.27. LC-MS: [M-

YF NMR (376 MHz,

H]=587.50.

UPCC , i
Daicel
CHIRALPAK
0J 3,
3*150mm, "3
Moo AB
CO2/MeOH(0.1
%DEA)=85/15,
w20
ml/min , FE:
37°C, & WK
[F]: 2.893 min.
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191

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-
4,4-— 5.~ 1-[(2R,6R)-6-32 H-6- {3-[( = F T
HVEHEER L O -2-F]-9a,11a- — HE A
ANE-TH- NI [1,2-a]3E-6,7- —FZ L

OCF;

(1R,3aS.3bS,5aR ,6R,7S,9aR ,9bS,11aR)-
4,4-Z-1-[(2R,68)-6-F2 F-6-(2- FH A Bk
BE-3-3) T -2-%1-9a,11a- — R N4 -
TH-3 R FF[1,2-a15E-6,7- 7

'H NMR (400 MHz, CDCls) &
7.36 (d, J = 7.9 Hz, 1H), 7.28 (s,
1H), 7.22 (s, 1H), 7.12 (d, ]=8.0
Hz, 1H), 470 (dd, J = 7.7, 5.1
Hz, 1H), 3.74 (s, 1H),3.60 (dt, J
= 8.5, 4.0 Hz, 1H), 2.28 — 2.12
(m, 1H), 1.97 (d, J = 12.7 Hz,
1H), 1.78 (d, J = 23.6 Hz, 7H),
1.68 — 1.63 (m, 4H), 1.60 — 1.54
(m, 4H), 1.51 -1.36 (m, 7H),
1.26 (dd, ] = 18.8, 11.0 Hz, 3H),
1.10 (d, T = 4.7 Hz, 1H), 1.06 (s,
3H), 1.01-0.95 (m, 1H), 0.89 (d,
J=6.5Hz, 3H), 0.65 (s, 3H). °F
NMR (376 MHz, CDCly) & -
57.73, -88.65, -89.27, -110.65, -
111.27. LC-MS: [M-H]'=587.55.

¢ 2% : Waters
Acquity

UPCC , il H:
Daicel
CHIRALPAK
0J 3,
3*150mm, ¥Rzl
A . A/B:
CO2/MeOH(0. 1
%DEA)=85/15,
w20
ml/min , #i&:
37°C, R B I
[A]: 3.702 min.

192

N
- 0,
N
CH

(1R,3aS.3bS,5aR ,6R,7S,9aR 9bS,11aR)-
4,4-H-1-[(2R,68)-6- 12 £ -6-(2- F R Bk ik
BE-3-3) B-2-%]9a,11a- — FEA+NEA-
TH-3 [ FF[1,2-a]FE-6,7- —BFER

N

Y
“OH

(1R,3aS.3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-
4,4-—5-1-[(2R,6R)-6-F2H-6-(2- A F M
BE-3-3E) T -2-%5]-9a,11a- — R 7 A -
IH-FF % JFF[1,2-a]3E-6,7- %

'H NMR (400 MHz, CDCl3) &
8.15 (d, T = 5.3 Hz, 1H), 7.79 (s,
1H), 7.02 (s, 1H), 4.83 (s, 1H),
4.15 (s, 3H), 3.74 (s, 1H), 3.64 —
3.56 (m, 1H), 2.28— 2.10 (m,
2H), 1.97 (d, J = 13.0 Hz, 1H),
1.87 — 1.79 (m, 4H), 1.76 — 1.66
(m, 6H), 1.52 (d, ] = 22.3 Hz,
3H), 1.42 (dd, J = 23.6, 12.8 Hz,
6H), 1.23(dd, T = 18.4, 8.4 Hz,
3H), 1.11 (s, 1H), 1.06 (s, 3H),
1.01 (s, 2H), 0.90 (d, J = 6.5 Hz,
3H), 0.66 (s, 3H). "F NMR (376
MHz, CDCls) 6 -88.62, -89.25, -
110.62,

-111.24. LC-MS :

[M+H]" =536.45.

X #% : Waters
Acquity

UPCC , (iAt:
Daicel
CHIRALPAK
IC_3,
3.0*150mm,
3um, VR EAH:
A/B:
CO2/MeOH(0.1
%DEA)=50/50,
WO 15
ml/min , FiE:
37°C, & B
[A]: 1.356 min.
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193

(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-
4,4- "5 -1-[(2R,6R)-6-F2 3 -6-(2- F A H ik
ME-3-H8) 2-2-%]-9a,11a- — FIE A N4 -
1H-%Bi#[1,2-a]§ﬁ-f,7-:ﬁéﬁ

0,

(1R,3aS.3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-
4,4-— - 1-[(2R,6S)-6-F2 F-6-(2- FH A E L
BE-3-3E) T -2-%5]9a,11a- — R R 7 A -
TH-FF %[ 1,2-a]3E-6,7- %

'"H NMR (400 MHz, CDCl5) &
8.09 (d, ] = 5.0 Hz, 1H), 7.64 (s,
1H), 6.92 (t, 1= 6.1 Hz, 1H), 4.87
—4.74 (m, 1H), 4.01 (s, 3H), 3.74
(s, 1H), 3.64 -3.57 (m, 1H), 2.28
~2.08 (m, 2H), 2.00 — 1.96(m,
1H), 1.89 — 1.78 (m, SH), 1.75 —
1.65 (m, SH), 148 — 1.36 (m,
8H), 1.26 (d, J = 10.5 Hz, 2H),
1.11(dd, T = 9.0, 3.7 Hz, 2H),
1.06 (s, 3H), 1.03 — 0.94 (m, 2H),
0.91 (d, T= 6.5 Hz, 3H), 0.66 (s,
3H).
CDCl) o
110.62,

F NMR (376 MHz,
-88.62,
-111.24.

-89.25, -
LC-MS -
[M+H]" =536.45.

¢ 2% : Waters
Acquity

UPCC , i H:
Daicel
CHIRALPAK
IC 3,
3.0*150mm,
3um, Vi FAH:
A/B:
CO2/MeOH(0.1
%DEA)=50/50,
moWm o 15
ml/min , FEE:
fr B B
[A]: 2.900 min.

37°C,

194

(1R,3aS,3bS,5aR 6R,7S,9aR ,9bS,11aR)-1-
[(2R,68)-6-(2,2- —FAIF[d][1,3] A
%18 -4-F)-6- B O -2- FE )44 -
9a,11a-— I EEANE-TH-FR I [1,2-a) FE-
6,7- Y

0~£/F

(1R,3a8.3bS,5aR,6R,7S,9aR ,9bS,11aR)-1-
[(2R,6R)-6-(2,2- — A IF[d][1,3] = F A0
X8 -4- B y-6- 2 A O -2- FE 144 -

'HNMR(400MHz, CDCI3) &

7.17 = 7.11 (m, 1H), 7.07 (1)

79Hz, 1H), 6.97 (ddJ = 7.8,

1.3Hz, 1H), 4.90 (dd,J = 7.9,
5.3Hz, 1H), 3.74 (s,1H), 3.63 —
3.56 (m, 1H), 2.30 — 2.11 (m,
1H), 1.97 (dtJ = 12.7, 3.3Hz,
1H), 1.88 — 1.79 (m, 5H), 1.77 —
1.65 (m, 6H), 1.50 — 1.39 (m,
5H), 1.38 —1.28 (m, 4H), 1.11
(dd,J = 13.3, 4.6Hz, 2H), 1.06 (s,
3H), 1.03 — 0.93 (m, 2H), 0.90
(d,J = 6.5Hz, 3H), 0.66 (s, 3H).
F NMR (376 MHz, CDCI3) & -
49.39—-50.16 (m, 2F), -88.95 (d,

J=236.0Hz, 1F),-110.94 (d,J =

i # : SFC
Acquity UPCC,
838 ¥ ¢ Daicel
CHIRALPAK
AD-3  150mm
x3mm, 3.0pm,
W A
CO»/MeOH(0.1
%DEA)]=
60/40, YiK: 1.5
A
37°C, fRE I
2.759 min.

ml/min ,
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9a,11a- — HI -+ NE-1H-K R [ 1,2-a]3E- | 236.2Hz, 1F). LC-MS: [M-HJ
6,7- =583.65.

195 'HNMR(400MHz, CDCI3) & | {X #% SFC
7.16 — 7.11 (m, 1H), 7.07 (t,J = | Acquity UPCC,
7.9Hz, 1H), 6.97 (dd,) = 7.8, | ta 1% 4F: Daicel
1.2Hz, 1H), 4.88 (t,J = 6.7Hz, | CHIRALPAK

(1R,3aS,3bS,54R 6R,78,0aR,9bS,11aR)-1- | 1) 3.73 (s, 1H), 3.63 -3.57 (m, | AD-3  150mm

[(2R,6R)-6-(2,2- — I [d][1,3] = L FF 1H), 2.26 — 2.11 (m, 1H), 2.00 — | x 3 mm, 3.0um,

P-4 )6 B T4 4 1.92 (m, 3H), 1.82 (dd,J =199, | i 21 #H

9a,11a-— HI3E |- A2 H-FF R [1 2-a]3- | 9-8Hz, SH), 1.69 (ddd,J = 15.5, | CO/MeOH(0.1

6.7-— Wk 11.9, 7.8Hz, 5H), 1.46 (dd,J = | %DEA)]=
13.2, 3.0Hz2H), 1.41 — 1.30 (m, | 60/40, JiiH: 1.5
5H), 1.15 (ddd,J = 17.7, 12.4, | ml/min, ¥ :
6.1Hz, 3H), 1.05 (s, 3H), 1.01 — | 37 °C, TR B
0.93 (m, 2H), 0.89 (d,J = 6.5Hz, | [A]: 3.470 min.
3H), 0.65 (s, 3H). '°F NMR (376

(IR,328.3bS,5aR 6R,78,9aR,908, 11aR)-1- | \ 1y CDCI3) & 4978 (q, ]

[(2R,68)-6-(2,2-—FAIFIAILL3] = FUAHA 97.0 Hz, 2F), -88.94 (d, T = 236.0

PS4 T )-6-F2 e O -2- T 14,4 — G- Hz, 1F),-110.92 (d, ] =235.8 Hz,

9a, Ha-— HIHA NS HIARIF1L,2-a09F- | by 1 vs, Moy =583.55.

6,7- 1%

204 'H NMR (400 MHz, CDCl3) 6 | 1 #F : Waters

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-

[(2R,68)-6-(2,6- _f-4- F /A T E)-6-54

FHO-2-3E]-4.4- 5 -9a,11a- —HEA7E
—lH-%Di#[l,2-a]{§|§—6,7-:@$i§‘

6.43 (d, 1= 10.4 Hz, 2H), 4.94 (t,
J=73Hz 1H),3.76 (d, =159
Hz, 4H), 3.60 (dt, J = 11.5, 4.2
Hz, 1H), 2.23 -2.13 (m, 1H),
1.96 (d, J=12.6 Hz, 2H), 1.88 —
1.77(m, 6H), 1.75 — 1.63 (m,
5H), 1.49 - 1.40 (m, 4H), 1.32 (d,
J =127 Hz, 4H), 1.13 — 1.08
(m,2H), 1.05 (s, 3H), 1.00 (d, T =
3.3 Hz, 2H), 0.88 (d, ] = 6.5 Hz,
3H), 0.65 (s, 3H). '?F NMR (376

Acquity UPCC,
3 4 Daicel
CHIRALPAK
OD 3,
3*150mm, 3um,
B AH . A/B:
CO2/MeOH(0.1
%DEA)=80/20,
moE o 20
(=R

37°C, R % N

ml/min ,

186




WO 2025/021193

PCT/CN2024/107804

(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-1-
[(2R,6R)-6-(2,6- — % -4- H SR FL K F)-6-72
FO-2-F]-44- 5 -9a,1la- —HEFTAE
STH-3R % 3 1,2-a]3E-6,7-

MHz, CDCl3) & -88.64, -89.27, -
110.63, -111.26, -114.32. LC-
MS: [M-H]=569.5.

[f]: 3.690 min.

205 '"H NMR (400 MHz, CDCl3) 6 | X #F : Waters
6.43 (d,7=10.3 Hz, 2H), 4.94 (t, | Acquity UPCC,
J =71 Hz, 1H), 3.78 (s, 3H), | f 5 4% : Daicel
3.74 (s, 1H), 3.60 (dt, J = 11.3, | CHIRALPAK
(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-1- | +2 Hz, 1H), 2.25-2.13 (m, 1H), | OD_3,
[(2R.6R)-6-(2.6-— fi-4-F A i H) 6% | 203 — 192 (m, 3H), 1.82 (d, | 3*150mm, 3um,
HEEL2- 34 4-— Hi-9a.11a-— FFE -7 | 1776 Hz 4H), 1.73 (dd, 1= 12.9, | ¥t 3 #fl = A/B:
IHFRRIF[ 2-aE-6.7-— ik 5.9 Hz, 3H), 1.63 (d, T = 18.8 Hz, | CO2/MeOH(0.1
$ 2H), 1.44 — 1.26(m,10H),1.09(d, | %DEA)=80/20,
J = 45 Hz, 1H), 1.06 (s, 3H), | it & 2.0
0.98 (dd, J = 16.3, 5.6 Hz, 2H), | ml/min, +fi&:
0.89 (d, J= 6.5 Hz, 3H), 0.65 (s, | 37°C, & ¥ W
(IR 3aS 3bS.5aR 6R 75.9aR 9bS, 11aR)-1- | SH)- F NMR (376 MHz, | [il: 4.405 min.
[(OR.65)-6-(2.6— A i 3 % 30).6.3 | CDCl) & -88.64, 8927, -
HE 2 3] 44— 9a1la— FEo g | 11063, -111.26, -11438. LC-
HFR RS 2-al 6.7 MS: [M-H]=569.5.
200 'H NMR (400 MHz, CDCl3) 6 | X #% : Waters

(1R,3aS8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-
[(2R.68)-6-(4,6- — F-2- S FE 28 2 )-6- 52
FHO-2-F]-4,4- " -9a,lla- —FHEFH
—lH—%UZ%E[l,Z-a]ETE—QZ—:E?EE

(1R,3a8,3bS,5aR,6R,7S,9aR,9b8S,11aR)-1-

6.44 (dd, J = 9.5, 7.8 Hz, 2H),
495 (t, ] =7.2 Hz, 1H), 3.86 (s,
3H), 3.74 (s, 1H), 3.63 — 3.56 (m,
1H), 2.28 —2.15 (m,1H), 1.97 (d,
J=12.6Hz, 1H), 1.91 —1.78 (m,
5H), 1.75 — 1.66 (m, 5H), 1.46 —
1.39 (m, 3H), 1.37 — 1.28 (m,
6H), 1.23 (s, 1H), 1.09 (d, T =74
Hz,2H), 1.06 (s, 3H), 0.98 (dd, J
=13.1, 8.7 Hz, 2H), 0.89 (d, ] =
6.5 Hz, 3H), 0.66 (s, 3H). “F

Acquity

UPCC , {34
REGIS CHIRAL
(S,8)-Whelk OI
4.6*%150mm,
3.5umMobile ,
it 3 A A/B:
CO2/MeOH(0.1
%DEA)=60/40,
WO o 15

ml/min , FFiE:
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[(2R,6R)-6-(4,6- — #i.-2- F S B - 3 )-6- 32
HE2-H]-44-"-9a,1la- —HETAE

NMR (376 MHz, CDCLy) & -
88.63,-89.25,-110.42, -110.44, -

37°C, R ¥ W
[A]: 2.721 min.

S1H-3R R 3F1,2-a)3E-6,7- % 110.62, -111.25, -11391, -
113.93. LC-MS [M-H]
=569.50.
201 'H NMR (400 MHz, CDCls) & | ¢ #% : Waters
6.47 — 6.40 (m, 2H), 4.94 (d, ] = | Acquity
7.2 Hz, 1H), 3.86 (s, 3H), 3.74 (s, | UPCC , faifift:
1H), 3.63 — 3.56 (m, 1H), 2.18 | REGIS CHIRAL
(IR 345 3bS.5aR 6R.75.9aR 9bS, 11aR).1. | (& 17368, 159 Ha2H), 1.95 1 (3,5)-Whelk 01
(2R 6R)-6-(4.6-— - T AT B A -6 (s, 1H), 1.82 (d, ] = 7.0 Hz, 5H), | 4.6*150mm,
2B 4 A 90 e A 1.73 (d, J = 14.7 Hz, 5H), 1.53 — | 3.SumMobile ,
HIRIR I (1 2-a 6,7 B 1.42 (m, 4H), 1.38 — 1.29 (m, | ¥ 3 4 : A/B:
N SH), 1.10 (d, ] = 4.6 Hz, 2H), | CO2/MeOH(0.1
,g‘o“ 1.06 (s, 3H),1.01 — 0.94 (m, 2H), | %DEA)=60/40,
& 0.88 (4, J=6.5Hz, 3H),0.65 (s, | i B : 1.5
o ,,H Fﬁ 3H). '9F NMR (376 MHz, | ml/min , #Hi:
(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-1- CDCly) & 8864, 8926, -|37°C, & B W
(2R 6R)-6-(2,6-— §i4- FF 35 25 3K )65 110.39, -110.41, -110.63, - | [A: 2.893 min.
B0 b JoOal Lo — A 111.25, -113.85, -113.87. LC-
AH-HRRIE(1,2-a]3E-6,7- B MS: - IM-HT =569.45.
217 'H NMR (400 MHz, CDCly) & | X 2% SFC
747 (d,J=17.4Hz, 1H), 6.74 (d, | Acquity UPCC,
J=74Hz 1H), 473 (t, J=6.7 | 3% #E: Daicel
Hz, 1H), 4.01 (s, 3H), 3.74 (s, | CHIRALPAK
(1R,3aS,3bS,5aR ,6R,7S,9aR ,9bS, 11aR)- 1H),3.63 —3.57 (m, 1H), 2.47 (s, | IC-3,
4.4- ZH-1-[(2R,68)-6-F2 H-6-(2- HAUEE - | 311) 296212 (m, 1H),1.97(d, | 3mm*150mm,
6- PR MENE-3-25) C1-2-281-92,11a- = W25 | 7 19 71, 1H), 1.88— 1.76 (m, | 3um, ¥ 804 :

TG TH-FRRIF[1,2-0)3E-6,7- Bk
N

5H), 1.69 (dd, J = 10.6, 4.7 Hz,
SH), 1.44 (dd, J=20.1, 14.2 Hz,
6H), 1.30 (dd, J=21.7, 12.4 Hz,
4H), 1.16— 1.09 (m, 2H), 1.06 (s,

CO2/MeOH(0.1
%DEA)]=
60/40, JRIE: 1.5

ml/min, & :

188




WO 2025/021193

PCT/CN2024/107804

(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-
4,4- Z 5 -1-[(2R,6R)-6- ¥4 F -6-(2- FF S 3k -
6- 1 LML g -3- 38 ) 2 -2-351-9a,11a- — F &
FIRE-TH- 3R R I [1,2-a]3F-6,7-

3H), 0.98 (dd, J = 18.6, 7.6 Hz,
2H), 0.89 (d, J = 6.5 Hz, 3H),
0.65 (s, 3H). YF NMR (376
MHz, CDCI3) § -88.94 (d, J =
235.8 Hz, 1F), -110.94 (d, J =

37 °C, {REHS
[A]: 1.632 min.

236.2 Hz, 1F). LC-MS: [M-
HJ = 548.5.
218 L 'H NMR (400 MHz, CDCly) & | X %% : SFC
7.69 (d, J=7.3 Hz, 1H), 6.84 (d, | Acquity UPCC,
J=74Hz, 1H), 4.88 — 4.77 (m, | i #F: Daicel
1H), 4.23 (s, 3H), 3.74 (s, 1H), | CHIRALPAK
(1R,3aS.,3bS.5aR,6R,7S,9aR 9bS, 11aR)-
3.63—-3.57 (m, 1H), 2.64 (s, 3H), | IC-3,
4,4- 5 -1-[(2R,6R)-6- ¥5 F -6-(2- FF A Fik - v
230 - 2.11 (m, 2H), 1.97 (d, /= | 3mm™*150mm,
6-F FEMERE-3-48) 22 -2-55]-9a,11a- — 3 .
o 12.6 Hz, 1H), 1.83 (dd, J=21.7, | 3um, ¥i3z)4H:
FNE-TH- AR I 1,2-a]5F-6,7- - RFEE,
N 14.4 Hz, 5H), 1.73 — 1.64 (m, | CO2/MeOH(0.1
AN
oH 5H), 1.47 — 1.39 (m, 5H), 1.33 — | %DEA)]=
121 (m, 4H), 1.13 — 1.08 (m, | 60/40, FiiE:1.5
‘@ 2H), 1.06 (s, 3H), 1.03-0.94 (m, | ml/min, 1% :
HO' B
OH 2H), 091 (d, J = 6.5 Hz, 3H), | 37 °C, R &
(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 11aR)- 0.66 (s, 3H). F NMR (376 | [f]: 2.042 min.
AT _6-F2 H g (- H & H o
44 HHER68) 6 FRH-0-2-TRE- |\, opeis) 5 -88.94 (d, T =
6-F R MENE-3-20) ©-2- 319, a- = Ik | o3¢ 0y 1) 11004 (0, T =
Y= N S a2 =1
TAEAH IR 2-a]3-6.7-— 1 235.8 Hyz, IF). LC-MS: [M-HJ
=548.5.
220 '"H NMR(400 MHz, CDCl3) & | 1 #F : Waters

(1R,3aS.3bS,5aR,6R,7S,9aR,9bS, 11aR)-

4 4- " 5-1-[(2R,6R)-6- ¥ 3k -6-(2- FH & F -
13- TR B R B -4-5) B -2-3]-9a, 1 1a-
THREA NS IH- BRI 1,2-a]4E-6,7-

6.47 (s, 1H), 4.54 (m, 1H), 4.06
(s, 3H), 3.74 (s, 1H), 3.60 (d.J =
11.5Hz, 1H), 2.22 (m, 1H), 2.08
(s, 1H), 1.99 (m, 2H), 1.81 (m,
SH), 1.75 (s, 1H), 1.70 (dd.J =
11.2, 4.5Hz, 3H), 1.41 (dd,J =
14.5, 9.7Hz, 6H), 1.27 (s, SH),
1.06 (s, 4H), 0.91 (d,J = 6.6Hz,

Acquity UPCC,
B Daicel
CHIRALPAK
0J-3.3*150mm,
i @
A :A/B:
CO2/MeOH(0.1
%DEA)=80/20,

3 um ,
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fi 5 4H), 0.66 (s, 3H). "F NMR |t & : 2.0
(376MHz, CDCI3) & -88.64, - | ml/min , #F i :
89.26, -110.63, -111.26. LC-|37°C, & f Kl
MS: [M-H] =540.50. []: 2.825 min,

(1R,3a8.3bS,5aR,6R,7S,9aR 9bS, 11aR)-

4,4- Z5-1-[(2R,68)-6- 35 F -6-(2- FF 48, 3 -

13- T EA IR A8 -4-FE) T-2-55]-9a, 1 1a-

=R ANE-1H-3 I 1,2-a] 3E-6,7- =

i

221 'H NMR (400 MHz, CDCI3) & | X #F : Waters

7.69 (t, J= 8.0 Hz, 1H), 6.48 (dd, | Acquity UPCC,
J =179, 2.7 Hz, 1H), 481 (m, | 3% ¥ : Daicel
1H), 3.74 (s, 1H), 3.60 (dt, J = | CHIRALPAK

(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 11aR)- 113, 41 Hz, 1H), 2.19(m, 1H), | OJ-3,3%150mm,

44-— BALQR6S)-6-F2 B0 I | ) 99 4y 2y 184 (ddd, 1 =173, | 3 um , ¥ B

13- R IIE-4-2) O-2- 36093, 1 | 5 4 4 1 61), 174 (d, 1= 7.5 | A :A/B:

AN AHA BRI L,2-a96-6,7-2 | 1y, 911y 1,70 (m, 3H), 1.47 (m, | CO2/MeOH(0.1

frrek 3H), 1.33 (m, 7H), 1.13 (m, 2H), | %DEA)=80/20,
1.05(d,J=8.8 Hz, 4H), 098 (m, | /. #H : 2.0
2H), 0.90 (d, J = 6.5 Hz, 3H), | ml/min, F i :
0.66 (s, 3H). 'F NMR (376 | 37°C, f& ¥ B}
MHz, CDCI3) § -73.27, -88.63, - | [A]:3.326 min.

(1R,3aS,3bS,5aR,6R,7S,9aR ,9bS,11aR)- 89.26, -110.63, -111.25. LC-

4.4-Z L -1-[(2R,6R)-6-F2 B -6-(2- F L EE- | MS: [M-H] =540.50.

1,3-FRZR R AR 8 -4-58) O0-2-5]-9a, 1 L a-

ZRENEIH- SR IE1,2-a]3F-6,7-—

i

222 N 'H NMR (400 MHz, CDCl3) ¢ | X # : Waters

(1R,3aS,3bS,5aR,6R,7S,9aR,9b8S,11aR)-

6.30 (d, ] = 10.7 Hz, 2H), 5.12 —
4.97 (m, 1H), 3.81 (s, 7H), 3.74
(s, 1H), 3.60 (d, = 11.4 Hz, 1H),
2.18 (dd, J = 37.3, 11.3 Hz, 2H),

Acquity UPCC,
3% 4 REGIS
CHIRAL

(S,S)-Whelk O1

190
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4.4- 7 5-1-[(2R,65)-6-(4-.-2,6- — R4
FR)-6-FF D -2-F]-9a,11a- — FHA 75
S-1H-ER R IF[1,2-a]FF-6,7- ¥ B

1.97 (d, = 12.7 Hz, 2H), 1.84 (s,
SH), 1.73 — 1.64 (m, 4H), 1.41 —
1.33 (m, 7H), 1.26 (s, 3H), 1.10
(s, 1H), 1.06 (s, 3H), 0.96 (d, ] =
6.8 Hz, 2H), 0.90 (d, ] = 6.5 Hz,

4.6*150mm,
3.5um, JBNAA:
A/B:
CO2/MeOH(0.1
%DEA)=50/50,

3H), 0.66 (s, 3H). “FNMR (376 | /i & : 1.5
MHz, CDCls) 6 -88.62, -89.24, - | ml/min , #Hif:
(1R,3a8,3bS,5aR 6R,7S,9aR 9bS, 11aR)- 110.62, -111.24, -111.56. LC- | 37°C, & ¥ B
4.4- " F-1-[(2R 6R)-6-(4-T-2,6- — FH4FE | MS:  [M-H]=581.50. [Al: 2.247 min.
FEE)-6-F1JE C-2-FE]-9a, 1 1a- — HIEEHN
S-TH-R [ 1.2-a]36-6,7-— 8
225 'H NMR (400 MHz, CDCls) & | X #F : Waters
6.29 (d, I=10.7 Hz, 2H), 5.04 (t, | Acquity UPCC,
J = 7.1 Hz, 1H), 3.81 (s, 6H), | fuif4¥: REGIS
3.74 (s, 1H), 3.60 (dd, T = 10.1, | CHIRAL
(1R,3a8,3bS,5aR,6R,78,9aR,9bS,11aR)- 6.3 Hz, 1H), 2.23—1.95 (m, 3H), | (S,S)-Whelk O1
4,4- " F-1-[(2R,6R)-6-(4-7-2,6- —H 2L | 1.88 — 1.77 (m, SH), 1.69 (dd, J | 4.6*150mm,
HKE)-6-F2F T-2-F -9a, 11a- — FF 75 | =17.1,7.4 Hz, 4H), 1.37 (ddd, T = | 3.5um, JREHHH:
H-IH-3A % FF[1.2-a]5E-6,7- — B EL, 32.3,19.4, 10.0 Hz, 9H), 1.10 (d, | A/B:
J =10.0 Hz, 2H), 1.06 (s, 3H), | CO2/MeOH(0.1
0.98 (dd, I = 16.7, 5.8 Hz, 2H), | %DEA)=50/50,
0.89 (d, T=6.5Hz, 3H), 0.65 (s, | 9. H : 1.5
3H). “F NMR (376 MHz, | mUmin, #F & :
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-
CDCls) 5-88.62, -89.25, -110.63, | 37 °C, R & B
4,4- "5 -1-[(2R,68)-6-(4-#-2,6- — FFEA I ) ‘
-111.25, -111.53. LC-MS: [M- | [f]: 2.634 min.
HF)-6-F2F B -2-F)-9a,11a- = FHE A
B N H] =581.45.
S-1H-A R FF[1.2-2]9F-6,7- B
226 '"H NMR (400 MHz, CDCl3) § | {X#5: Waters

(1R,3aS.,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-
[(2R,6S)-6-(2,6- — FR I E-3-F5)-6-FF & -

8.02 (dd, T = 17.1, 8.0 Hz, 1H),
6.85 (dd, T = 8.1, 2.7 Hz, 1H),
4.95 (1,1 = 6.4 Hz, 1H), 3.74 (s,
1H), 3.60 (m, 1H), 2.19 (m,
2H),1.97 (m, 1H), 1.79 (m, 7H),

Acquity

UPCC, i
Daicel
CHIRALPAK

ID 3,
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2-H]-4.4- 7 i 9a,11a-— F 3 - NS -1H-

R IF[1,2-a]3E-6,7- —FF B

N

(1R,3aS,3bS,5aR ,6R,7S,9aR ,9bS,11aR)-1-
[(2R,6R)-6-(2,6- — AL IE-3-H)-6-2 H O
2-3£1-4.4- — 5.-9a,11a- — F H+ N4 -1H-
FILIF[1,2-a]3E-6,7- B

1.67 (d, ] = 5.7 Hz, 4H), 1.45 (d,
J=3.6Hz, 3H),1.39(d, J=13.6
Hz, 3H), 1.28 (s, 2H), 1.09 (s,
2H), 1.06 (s, 3H), 0.98 (dd, J
=17.8, 7.5 Hz, 2H), 0.90 (d, ] =
6.5 Hz, 3H), 0.66 (s, 3H). “F
NMR (377 MHz, CDCI3) § -
70.71, -72.98, -88.70, -89.28, -
110.73, -111.33. LC-MS: [M-
H]=540.8.

3.0*150mm,
3um

zhtf: A/B:
CO2/MeOH(0.1
%DEA)=50/50
MHE: 1.5
ml/min

HER: 37 °C,
R B I 1] «
0.989 min.

227

(1R,3a8S,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-
[(2R,6R)-6-(2,6- — FMLIE-3-4%)-6-J2 4 T
2-%:1-4,4- — $i-9a,11a- — F BT A4 -1H-
%Di#[l,Z-a]%E-@%:?%ﬁji

N

(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS,11aR)-1-
[(2R,68)-6-(2,6- — Mt IE-3-FE)-6-F2 I T -
2-H:1-4,4- — 5-9a,11a- — F B+ N4 -1H-
I IEFF[1,2-a]4E-6,7-

'H NMR (400 MHz, CDCI3) &
8.02 (d,J=9.0 Hz, 1H), 6.85 (dd,
J=8.1,2.7Hz, 1H), 4.96 (d, J =
2.8 Hz, 1H), 3.74 (s, 1H), 3.60
(dt, J = 113, 41 Hz, 1H),
2.08(m, 2H), 1.97 (d, I = 12.7
Hz, 1H), 1.82 (dd, J=20.7, 13.0
Hz, 6H), 1.66 (m, 3H), 1.40 (m,
10H), 1.10 (d, J = 5.0 Hz, 2H),
1.06 (s, 3H), 1.00 (d, J = 3.4 Hz,
2H),0.90 (d, = 6.5 Hz, 3H), 0.66
(s, 3H). °F NMR (377 MHz,
CDCI3) §-70.73, -72.97, -88.64,
-89.27, -110.64, -111.26. LC-
MS: [M-H|=5408.

{X#5: Waters
Acquity
UPCC, ittt
Daicel
CHIRALPAK
ID 3,
3.0*150mm,
3um

TEHE: A/B:
CO2/MeOH(0.1
%DEA)=50/50
WiE: 1.5
ml/min

e 37 °C,
TR B 1A
1.429 min.

241

'H NMR (400 MHz, CDCL3) &
7.77 (dd, T = 9.6, 8.4 Hz, 1H),
6.63(d,7=8.2 Hz, 1H), 4.90 (dd,
1=7.6,5.5 Hz, 1H),3.91 (s, 3H),
3.74 (s, 1H),3.60 (dt, T=11.4, 4.2

X #% : Waters
Acquity UPCC,
& 1% 4L Daicel
CHIRALPAK TA
4.6*250mm,
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(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-
4,4-—%5-1-[(2R,6R)-6-(2-F.-6- FH A FEML1E
S3-H)-6-$2 K 0-2-%1-9a, 11a- — 5
’i\-lH-%in#[l,Z-aHE-/éﬂ-:E?E

Hz, 1H), 2.29 — 2.11 (m, 1H),
1.99 — 1.93 (m, 1H), 1.88 — 1.78
(m, 8H), 1.72 — 1.61 (m, 3H),
1.37 (dddd, J = 26.6, 21.4,17.5,
11.3 Hz, 11H), 1.13 — 1.09 (m,
1H), 1.06 (s, 3H), 1.00 - 0.95 (m,
1H), 0.90 (d, J = 6.5 Hz, 3H),

Sum, YFIAH:
A/B:

CO2/TPA(0.1%D
EA)=50/50 . i
IE: 1.5 ml/min ,
R 37 °C, R
B ] . 3.594

0.66 (s, 3H). "F NMR (376 | min.
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)- MHz, CDCls) 6 -75.95, -88.64, -
4,4- 7 % -1-[(2R,6S)-6-(2- & -6- FF itk ng | 89.27, -110.63, -111.25. LC-
S3-3E)-6- ¥ T-2-3£1-9a, 11a- — F o5 | MS: [M-HJ'=552.50.
- IH-FF I 1.2-a]F-6,7-— %
242 'H NMR (400 MHz, CDCl3) & | {X #% : Waters
7.76 (dd, J = 9.6, 8.3 Hz, 1H), | Acquity UPCC,
6.63 (d, ] = 8.2 Hz, 1H), 4.89 (t, | (1% 4 : Daicel
J = 6.7 Hz, 1H), 3.91 (s, 3H), | CHIRALPAK IA
(1R,3a8,3bS,5aR,6R,7S,9aR 9bS,11aR)- 3.74 (s, 1H), 3.63 -3.57 (m, 1H), | 4.6*250mm,
4,4-Z 5 1-[(2R,68)-6-(2-F.-6- F R M e | 229 — 2.12 (m, 1H), 1.96 (dd, J | Sum, i 3 4R :
3-H)-6- K T2 5192, 1 1a-— FH A5 | = 94, 3.2 Hz, 1H), 1.84 — 1.69 | A/B:
H-TH-3A %I 1,2-a]3F-6,7- — B 8L, (m, 12H), 1.49 — 1.33 (m, 7H), | CO2/IPA(0.1%D
S 1.18 (dd, J = 43.1, 7.7 Hz, 3H), | EA)=50/50 , i
1.06 (s,3H), 1.01 —0.91 (m, 2H), | ¥&: 1.5 mU/min,
0.89 (d, J= 6.5 Hz, 3H), 0.65 (s, | FLiffi: 37 °C, 1R
3H).F NMR (376 MHz, | f [ : 2.145
(1R,3a8.3bS,5aR,6R,7S,9aR 9bS, 11aR)- CDCls) 6 -75.95, -88.64, -89.26, | min.
4,4-Z%-1-[(2R,6R)-6-(2-Fr-6- FF A EMEIE | -110.62, -111.25. LC-MS:  [M-
-3-5k)-6-F2 3 T-2-3K1-9a,11a- — 7N | H1=552.50.
H-1H-HA [ 1,2-2]9F-6,7- 1%
247 ) % 'H NMR (400 MHz, CDCly) | X #% : Waters
) 56.58 (s, 1H), 6.46 (s, 1H), 4.67 | Acquity UPCC,
. . (dd, T=17.8,4.8 Hz, 1H), 3.91 (s, | 4 5% 4% : Daicel
3H), 3.74 (s, 1H), 3.60 (dt, J = | CHIRALPAK
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(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-
4,4- 5 -1-[(2R,6S)-6-(6-F-2- FH S FE it g
4-F)-6-F2F B-2-H1-9a,1 1a- —HFEA-IN
%\-m-%Ui#[l.z-aﬁﬁ-é,j-:@%a

(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 11aR)-
4,4- " 5-1-[(2R,6R)-6-(6-F-2- FH A FE ML g
A-F)-6-$2H A-2-F]-9a, 11a- —FEF5
S-1H-FRRIF[1.2-a]FF-6,7- —H%

11.3,4.1 Hz, 1H),2.30—2.12 (m,
1H), 1.97 (dt, J = 127, 3.3
Hz,1H),1.82 (dd, J = 15.1, 7.2
Hz, 7H), 1.73 — 1.60 (m, 4H),
1.46 —1.27 (m, 9H), 1.11 (dd, J =
10.5, 5.9 Hz, 2H), 1.06 (s, 3H),
1.03 —0.93 (m, 2H), 0.90 (d, J =
6.5 Hz, 3H), 0.66 (s, 3H). '°F
NMR (376 MHz, CDCl;) o-
71.06, -88.62, -89.25, -110.61, -
111.24. LC-MS: [M-H]'=552.80.

AD 3,
3*150mm, 3um,
sl # . A/B:
CO2/MeOH(0.1
%DEA)=50/50,
wmoE 15
FE U
37 °C, fREAN
[B: 3.729 min.

ml/min ,

N
o

248 e 'H NMR (400 MHz, CDCls) | {X %% : Waters

56.58 (s, 1H), 6.46 (s, 1H), 4.65 | Acquity UPCC,
(t, J= 6.4 Hz, 1H), 3.91 (s, 3H), | & 1% H: Daicel
3.74 (s, 1H), 3.60 (dt, J = 11.2, | CHIRALPAK

(1R,3a8.3bS,5aR,6R,75,9aR,9bS,11aR)- 4.0 Hz, 1H), 2.20 (dd, ] = 34.9, | AD_3,

4.4-Z30-1-[2R 6R)-6-(6-90-2-F SAHEMEE | 4 311, 1H), 1.99 -~ 1.94 (m, 1H), | 3*150mm, 3um.

4-H)-6- 2 C-2- 92, 1a- T HEAIN | 100 178 (m, 7H), 175 — 1.63 | % & #i : A/B:

B TH-ARIF(1.2-a]E-6,7-—RE 2L (m, SH), 1.50 — 130 (m, 8H), | CO2/MeOH(0.1
1.25-1.09 (m, 3H), 1.06 (s, 3H), | %DEA)=50/50,
0.99(d,J=10.5Hz, 1H),089(d, | ¥ M : 1.5
J=6.5Hz, 3H), 0.65 (s, 3H). '°F | ml/min, ¥ ¥ :
NMR (376 MHz, CDCly) o- | 37 °C, f& & i

(1R,3aS.3bS,5aR,6R,7S,9aR ,9bS,11aR)- X .
71.04, -88.64, -89.27, -110.63, - | [A]: 5.448 min.

4,4-" - 1-[(2R,6S)-6-(6- F.-2- FF S FL b g
111.25. LC-MS : [M-HJ

4-F)-6-$2FH 2-2-F]-9a, 11a- — A5
=552.75.

S-1H-FR LT[ 1,2-a]3E-6,7- — B

258 '"H NMR (400 MHz, CDCl3) & | {X#5: Waters

7.11 (s, LH), 7.02 (m, 2H), 4.65 | Acquity

(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS,11aR)-1-

(s, 1H), 3.74 (s, 1H), 3.59 (m,
1H), 2.20 (m, 1H), 1.96 (dd, J =
9.4, 3.1 Hz, 1H), 1.80 (dd, J

UPCC, il
Daicel

CHIRALPAK
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[(2R,68)-6-(2,2- —FFH[d][1,3] — A2
I8 -5-FE )-6-$5 3 TL2- F )44 -
9a,11a-— H B 7N E-1H-FR K FF[1,2-2] 3E-
6,7-—FFEk

(1R,3aS,3bS,5aR ,6R,7S,9aR 9bS, 11aR)-1-
[(2R,6R)-6-(2,2- A IF[d][1,3] — AL
g -5-H)-6-FEC2-H 44— -
9a,11a-— FIE 7N & TH-PR R IF[1,2-a] FF-
6,7- 1%

=14.6, 6.0 Hz, SH), 1.68 (m, 9H),
142 (dd, J = 12.8, 8.6 Hz, 4H),
1.35(d, J= 12.1 Hz, 4H), 1.25 (s,
2H), 1.10 (d, J = 4.7 Hz, 2H),
1.06 (s, 3H), 0.92 (d, ] = 6.6Hz,
3H), 0.88 (d, J = 6.5 Hz, 3H),
0.66 (d, T = 6.5 Hz, 3H). "°F
NMR (377 MHz, CDCI3) § -
49.95, -49.97, -88.65, -89.27, -
110.64,-111.27.LC-MS: [M-H]
"= 583.60.

AZ 3,
3*150mm, 3um
iiahtH: A/B:
CO2/MeOH(0.1
%DEA)=60/40
. VE: 1.5

ml/min, ¥ :
37°C, {REAH
[A]: 2.838 min.

259

(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS, 11aR)-1-

[(2R,6R)-6-(2,2- — i AIF[d][1,3] AR
%18 -5- B )-6- 2 B O -2- AR 1-4.4- T -
9a,11a- " FE 7N E-1H-IF R IF[1,2-a]FE-

6,7-—HEny
o

%
OH

(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-1-
[(2R,68)-6-(2,2- A IF[d][1,3] — A
K8 -5- 5 )-6- 15 B O -2- H 144 -
9a,11a- A EANE-1H-F L H[1,2-2]3F-
6,7- 1%

1H NMR (400 MHz, CDCls) &
7.11 (s, 1H), 7.01 (m, 2H), 4.67
(dd, J=17.7, 5.4 Hz, 1H), 3.74 (s,
1H), 3.60 (m, 1H), 2.19 (m, 1H),
197 (d, J = 128 Hz, 1H),
1.81(m, 4H), 1.71 (dd, J = 7.9,
4.6 Hz, 3H), 1.65 (s, 5H), 1.41 (d,
J = 10.8 Hz, 2H), 1.37 (s, 4H),
1.25 (s, 2H), 1.10 (m, 2H), 1.06
(s, 3H), 0.98 (dd, J = 17.9, 7.6
Hz,2H), 0.90 (d, ] = 6.5 Hz, 3H),
0.65 (s, 3H). YF NMR (377
MHz, CDCI3) § -49.96, -49.97, -
88.62, -89.32, -110.64, -111.22.
LC-MS: [M-HJ= 583.60.

X 2%: Waters
Acquity
UPCC, iit:
Daicel
CHIRALPAK
AZ 3,
3*150mm, 3um
JBHE: A/B:
CO2/MeOH(0.1
%DEA)=60/40
, W 1.5
ml/min, i
37°C, fREEN
[A]: 3.420 min.
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243 'H NMR (400 MHz, CDCI3) & | {X#: Waters
7.98 (s, 1H), 7.66 (d, J = 8.0 Hz, | Acquity
IH), 746 (d, J = 7.1 Hz, 1H), | UPCC, iftiF:
7.13(t,J=7.6 Hz, 1H), 5.34 (dd, | Daicel
(1R,3a8,3bS,5aR 6R,7S,9aR 9bS, 11aR)-
J=8.1,5.0 Hz, 1H), 4.37 (s,3H), | CHIRALPAK
4,4- " 5-1-[(2R,6S)-6-F2 FE-6-( 1 - FF FE 0| sk
L 3.73 (s, 1H), 3.60 (m, 1H), 2.20 | OZ_3,
-7-F) B -2-%]9a, 11a- I E+ 7SS -1H-
. o ) (m, 1H), 1.96 (m, 2H), 1.85 (m, | 3*150mm,
%I (1,2-a]3E-6,7-—FFEk
= 5H), 1.67 (m, SH), 1.46 (m, 3H), | 3um,
% 1.32 (m, 6H), 1.11 (m, 2H), 1.06 | ¥ 3 #H :A/B:
(s, 3H), 0.98 (m, 2H), 0.91(d, J = | CO2/MeOH(0.1
Ho ? 6.5 Hz, 3H), 0.66 (s, 3H). °F | %DEA)= 60/40,
(1R,32S.3bS.5aR,6R,7S,9aR,0bS, 1 1aR)- NMR (377 MHz, CDCI3) & - | it # : 15
4,4-7 5 -1-[(QR,6R)-6- 5 = -6-(1- FA JLM3 e | 88.63, -89.26, -110.62, -111.24. | ml/min, +F & :
7-FH) O -2-F:]9a,11a- — 35 &(-1H- | LC-MS:  [M-H]=557.50. 37 °C. &
RRIF[1,2-a]3E-6,7-— 18] 3.147 min.
=X
244 O '"H NMR (400 MHz, CDCI3) & | {X#§: Waters

(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS, 11aR)-
4.4- " F-1-[(2R,6R)-6-F5 5 -6-(1- FF JL 5] it
-7-F)Cl-2-%-9a,11a- — 3 7S A -1H-
AT (1,2-a)FE-6,7- —FEok

(1R,3a$.,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-
4,4- 7 5-1-[(2R,6S)-6- 5 Ik -6-(1- H JL 15|
-7-3) 0 -2-%:]9a, 11a- = FF 3+ 7 A -1H-
FRIF[1,2-a]3E-6,7- "%

7.99 (s, 1H), 7.66 (m, 1H), 7.46
(d, 7=7.1Hz, 1H), 7.13 (m, 1H),
5.34 (dd, J = 8.2, 4.9 Hz, 1H),
437 (s, 3H), 3.73 (s, 1H),
3.59(dt, J = 11.3, 4.1 Hz, 1H),
2.19 (ddd, J = 23.4,14.0, 7.0 Hz,
2H), 1.91 (m, 7H), 1.70 (m, 3H),
1.40 (m, 10H), 1.12 (ddd, J =
13.3, 11.2, 6.0 Hz, 3H), 1.06 (s,
3H),0.99 (m, 1H), 0.93 (d, ] =6.5
Hz, 3H), 0.66 (s, 3H). '°F NMR
(377 MHz, CDCI3) & -88.69, -
89.25,
MS:

-110.59,
[M-H]=557.45.

-111.24. LC-

Acquity

UPCC, il
Daicel
CHIRALPAK
0zZ_3,
3*150mm,

3um,

R @ AB:
CO2/MeOH(0.1
%DEA)= 60/40,

WO o 15
ml/min, & :
37 °C.

TR E]: 4.153

min.
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249 'HNMR(400MHz, CDCI3) & | ¢ # : Waters
8.25 (s, 1H), 7.41 (t, ] = 7.6Hz, | Acquity UPCC ,
1H), 7.33 (d, T=8.4Hz, 1H), 7.14 | i {F: REGIS
(d, T = 6.9Hz, 1H), 5.07 (dd, ] = | CHIRAL

(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)- 7.6, S4Hz, 1H), 414 (s, 3H), | (S.S)Whelk
4,4-ZF-1-[(2R 68)-6- 72 H-6-(1-FEEMME | 3 70 (o 11y 3.63-3.55 (m, 1H), | O1,4.6%150mm,
A-3) C-2- 2 ]9a, - — HEEANE-TH- | 96 (4d, 7 = 92, 3.1Hz, 9H), | 3.5 um . ¥ 2
HkIF[1,2-a1HF-6.7-— R 2k 177 (dt, J = 20.6, 11.3Hz, 8H), | 47 A/B:
1.41 (d, T = 8.7Hz, 3H), 1.37 (s, | CO2/MeOH(0.1
2H), 1.33 (s, 1H), 1.25 (s, 2H), | %DEA)=60/40,
1.05 (s, 4H), 0.88 (d,J = 6.5Hz, | ¥t H : 1.5
3H), 0.64 (s, 3H).”F NMR | ml/min , FFif:
(IR.325.3bS.5aR 6R.75.9aR 0bS.11aR). | (376MHz, CDCI3) § -88.64, - | 37°C. {R B I
4.4~ -1 [(QR.6R)-6- 5 561 F gy | 8927, -110.63, -111.26. LC- [Al: 4.702 min.
4-3E) B2 %192, 11a-— B I+ - | MO IMAHT=577.45.
HEIH[1,2-a15E-6,7- %
\N‘N N
250 - '"H NMR (400 MHz, CDCI3) & | X #F : Waters
o 8.26 (s, 1H), 7.41 (dd,T=8.4,7.0 | Acquity UPCC,

(1R,3aS.3bS,5aR ,6R,7S,9aR 9bS,11aR)-
4,4- " 5-1-[(2R,6R)-6-F5 55 -6-(1- HE L 0|
4-Fy L -2-%1-9a,11a- — H B+ /NS -1H-
%Di#[l,z-a]ﬁﬁ-éﬂ-:@?\ﬁ

(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS, 11aR)-
4,4- " F-1-[(2R,68)-6-F2 FE-6-(1- FF H: 05| ik
4-HYT -2-%#]-9a.11a- — £+ 7 & -1H-
HRIF[1,2-a]3F-6,7-—HF

Hz, 1H), 7.34 (d, ] =8.5 Hz, 1H),
7.14 (d, J = 6.9 Hz, 1H), 5.05 (t,
T1=6.6Hz, 1H),4.14 (s, 3H), 3.73
(s, 1H),3.59 (dt,J=11.3,4.1 Hz,
1H), 2.24 (d, ] = 4.4 Hz, 5H),
1.95 (d, T = 12.8 Hz, 1H), 1.84
(ddd, J = 20.6, 15.1, 7.9 Hz,
6H),1.71 (m, 3H), 1.34 (m, 8H),
1.05 (s, 4H), 0.96 (m, 2H), 0.87
(d, J= 6.5 Hz, 3H), 0.63 (s, 3H).
YF NMR (376 MHz, CDCI3) & -
88.64, -89.27, -110.63, -111.26.
LC-MS: [M-H] =577.40.

3% 4% . REGIS
CHIRAL
(S,S)Whelk
01,4.6%¥150mm,
=]
A :A/B:
CO2/MeOH(0.1
%DEA)=60/40,

3.5 um ,

w15
ml/min, & :
37°C, {R® B

[A]: 5.339 min.
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251 %O;H '"H NMR (400 MHz, DMSO-d6) | 1 # : Waters
. 88.22 (s, 1H), 8.15 (s, 1H), 5.22 | Acquity UPCC,
(s, 1H), 4.95 (s, 1H), 440 (d, J= | # F : Daicel
RO 5.5Hz, 1H), 4.24 (s, 1H), 3.91 (s, | CHIRALPAK IA
(1R,3aS,3bS,5aR 6R,7S,9aR 9bS,11aR)- 3H), 3.49 (s, 1H), 3.33 (s, 1H), | 4.6%250mm,
4,4- " F-1-[(2R,6S)-6-(3-F-5- FH A FEMEIE | 2.16 —2.03 (m, 1H), 1.90 (d, J = | Sum, & 3h
4-F)-6-32 B O0-2-2£1-9a, 1 la- — I EEA-7N | 124 Hz, 1H), 1.81 — 1.65 (m, | #H :A/B:
H-TH-AIF(1,2-a)5E-6,7-—HF L 6H), 1.58 (dd, J = 11.4, 7.6 Hz, | CO2/MeOH(0.1
Qoo 2H), 1.48 — 1.17 (m, 11H), 1.07 | %DEA)=60/40,
/ —1.00 (m, 3H),0.98 (s, 3H),0.95 | /it #H : 15
B! —0.86 (m, 2H), 0.83 (d, J = 6.3 | ml/min, H
ot Hz, 3H), 0.61 (s, 3H)."°F NMR | i :37°C, & &
(IR,3a8,305,3aR,6R, 75,9aR 965, 11aR)- (376 MHz, DMSO) 5 -86.67, - | i} [il: 2.635 min.
44— 1-[(2R,6R)-6-(3-30-5- F AL LAE 87.29,-108.66, -109.28, -131.10.
4-35)-6-$2 3£ 01-2-751-9a, 11a- — AN LC-MS: [M-H] = 552.50.
- IH-F [ 1.2-a]3E-6,7- 7
252 '"H NMR (400 MHz, DMSO-d6) | X # : Waters

(1R,3aS.3bS,5aR,6R,7S,9aR,9bS,11aR)-
4,4-" F-1-[(2R,6R)-6-(3- .- 5- AR FL kg
4-F)-6-$2FE T -2-31-9a,11a- — N
’;;T\-1H-EFD29‘%E[L2-a]a‘E-N6,7-:E$EE

(1R,3aS.3bS,5aR,6R,7S,9aR,9bS, 11aR)-
4,4-Z5-1-[(2R,6S)-6-(3-F.-5- F R FL b g
4-F)-6-$2F 2-2-FK]-9a, 11a- — H A5
S-1H-A LT[ 1,2-2]9F-6,7- B

8822 (s, 1H), 8.16 (s, 1H), 5.22
(d, 7=53 Hz, 1H), 4.96 (dd, J =
13.4,5.6 Hz, 1H), 4.40 (d,) = 6.0
Hz, 1H), 4.25 (s, 1H), 3.91 (s,
3H), 3.49 (s, 1H), 3.34 (s, 1H),
2.11 (dd, J = 38.4, 12.4 Hz, 1H),
1.90 (d, J=12.6 Hz, 1H), 1.86 —
1.73 (m, 3H), 1.73 — 1.51 (m,
6H), 1.42 (d, J = 10.5 Hz, 2H),
1.25(d, J=11.9 Hz, 8H), 1.10 —
1.00 (m, 3H), 0.98 (s, 3H), 0.92
(d, J =20.6 Hz, 2H), 0.85 (d, J =
6.5 Hz, 3H), 0.62 (s, 3H).°F
NMR (377 MHz, DMSO) § -
86.66,-87.28, -108.65, -109.27, -
131.08.

LC-MS: [M-H] - =

Acquity UPCC,
[
CHIRALPAK TA

Daicel

4.6*250mm,
Sum, W @b
#H :A/B:

CO2/MeOH(0.1
%DEA)=60/40,
WO o 15
ml/min, =3
W 37°C, R
AFTE]: 3.590 min.
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552.45.

265

B
gasid

(1R,3aS,3bS,5aR,6R,7S,9aR 9bS,11aR)-1-
[(2R,68)-6-(2,2- 3 [1,3] — S 73K R 48 I
[4,5-b]MEBE-5-28)-6-F2 2 T-2-21-4,4- 3R
9a,11a- — A E A E-1H-H R FH[1,2-a]FE
-6,7- - FFEk

(1R,3a8,3bS,5aR 6R,7S,9aR 9bS, 11aR)-1-
[(2R,6R)-6-(2,2- —FR[1,3] = 4 ¥R S48 7
[4,5-bIPLRE-5-FE)-6-F2 3 1-2-56-4,4- 5
9a,11a-— F R+ E-1H-3R R IF[1,2-a]FF
-6,7-

'"H NMR (400 MHz, CDCl3) ¢
7.87 (d, 7= 1.6 Hz, 1H), 7.43 (d,
J =17 Hz, 1H), 475 (dd, T =
7.6,5.5 Hz, 1H), 3.74 (s, 1H),
3.64 — 3.56 (m,1H), 2.22 (s, 1H),
2.04 — 1,98 (m, 3H), 1.81 (dd, J
=13.3, 6.7 Hz, 5H), 1.66 — 1.56
(m, 9H), 1.38 (dd, ] = 17.0, 7.6
Hz, 8H), 1.06 (s, 3H), 0.89
(s,3H), 0.66 (s, 3H). °F NMR
(377 MHz, CDCls) & -49.26, -
4951, -49.54, -49.78, -88.64, -
89.27, -110.63, -111.26. LC-MS:
[M-H]=584.45

X %% : Waters
Acquity UPCC,
32§ . Daicel
CHIRALPAK
1G 3,
3.0*150mm,
3um, Vit 3hAH:
A/B:
CO2/MeOH(0.1
9%DEA)=70/30,
w20
(=R
37 °C, {REAW
[: 2.438 min.

ml/min ,

266

(1R,3a8,3bS,5aR,6R,7S,9aR 9bS,11aR)-1-
[(2R,6R)-6-(2,2- %R [1,3] — SEZ 1 A8 I
[4,5-b]ikmE-5-3)-6-F2F O-2-F]-4,4- K
9a,11a- — R E AN E-1H-F R FH[1,2-a]FE
-6,7-—JF 5k

'H NMR (400 MHz, CDCl3) &
7.87(d, 1= 1.7 Hz, 1H), 7.42 (d,
J =18 Hz, 1H), 473 (1, ] =
6.7Hz, 1H), 3.74 (s, 1H), 3.65 —
3.56 (m, 1H),2.24 — 2.20 (m,
1H), 2.04 — 1.94 (m, 3H), 1.82 (d,
T=8.0Hz, 4H), 1.71 (s, 6H), 1.42
(d,T=11.6 Hz, 5H), 1.35 (d, T =
15.2 Hz, 7H), 1.06 (s,3H), 0.89
(d, T= 6.6 Hz, 3H), 0.65 (s, 3H).
19F NMR (377 MHz, CDCl3) 6 -
4927, -49.51, -49.54, -49.78, -

% #8 : Waters
Acquity UPCC,
3% 4 Daicel
CHIRALPAK
1G 3,
3.0*150mm,
3um, ¥WAIH:
A/B:
CO2/MeOH(0.1
%DEA)=70/30,
moE o 20

ml/min, K
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88.64, -89.27, -110.64, -111.26.

37 °C, REN

LC-MS: [M-H]=584.45 8 : 3.016 min.
(1R,3aS.3bS,5aR,6R,7S,9aR 9bS, 11aR)-1-
[(2R,68)-6-(2,2- - [1,3] ~ A LI K18 I
[4,5-b]MERE-5-F5)-6-F8 2 Cl-2-56]-4,4-— 5
-9a,11a-— H BA NS -TH-3H L H [ 1,2-a]HF
-6,7- 1%
268 '"H NMR (400 MHz, DMSO-d6) | X #F : Waters
812.92 (s, 1H), 8.04 (s, IH), 7.60 | Acquity UPCC ,
(d, 7=7.7Hz, 1H), 7.27 (d, T = | 3 % : Daicel
7.0 Hz, 1H), 7.08 —7.03 (m, 1H), | CHIRALPAK
5.28 (d, T = 42Hz, 1H), 4.94 (s, | IC_3,
(1R,3aS,3bS,5aR ,6R,7S,9aR ,9bS,11aR)- 1H), 439 (d, J = 6.0 Hz, 1H), | 3.0%150mm,
4,4-Z9-1-[(2R,68)-6-F2 F-6-(1H-BIME-7- | 493 (d, T = 3.3 Hz, 1H), 349 (s, | 3um, W3 H:
H)h-2-2E]9a,11a-— A NE-THE | 1H), 329 (s, 1H), 2.14 2,02 (m, | A/B:
ZH[1.2-a]5E-6,7-—Hr Bk 1H), 189 (d, T = 12.5 Hz, | CO2/MeOH=50/
1H),1.80 — 1.62 (m, 7H), 1.58 | 50, W i#: 1.5
(dd, J = 11.4, 7.5 Hz, 2H), 1.42 | ml/min , AF¥&:
(d, T=9.7 Hz, 3H), 1.34 — 1.21 | 37°C, {R K [):
(m, 7H), 1.17 (d, J = 10.2 Hz, | 1.174 min
2H), 0.99 (d, J = 10.4 Hz,5H),
(1R,3aS,3bS,5aR,6R,7S,9aR,9b8S,11aR)- 0.84 (t, I = 6.7 Hz, 4H), 0.60 (s,
44-Z-1-[2R,6R)-6-FEH5-6-(IH-W BE-7- | 31y 19 NMR (376 MHz,
H)T-2-F]-9a,1a- — FHEAHAE-H-3 | pMSO) 5 -86.66, -87.28, -
JZH[1,2-a]4E-6,7- 17 108.66, -109.28. LC-MS: [M-H]"
=543.50
269 'H NMR (400 MHz, DMSO-d6) | {X #F : Waters
§12.93 (s, 1H), 8.04 (s, 1H), 7.60 | Acquity UPCC ,
(d, ] =8.0 Hz, 1H), 7.28 (d, ] = | fa 3% ¥ : Daicel
6.9 Hz, 1H), 7.08 — 7.03 (m, 1H), | CHIRALPAK

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-
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4,4-Z - 1-[(2R.6R)-6-F2 K -6-(1H-M5[ -7 -
3 T-2-2E]-9a,11a- = A7V E- 126
JRIH[1,2-2]4E-6,7- — BE Bk

=N
\
NH
OH
H
,Qt "
HO' z F
H

(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-
4 4-7 §-1-[(2R,68)-6-37 H-6-( LH-T5| W:-7-

5.29 (d, T = 4.2Hz, 1H), 4.97 (d,
J =34 Hz, 1H), 440 (d, ] = 6.0
Hz, 1H), 4.24 (d,J= 3.4 Hz, IH),
348 (s, 1H), 3.30 (s, 1H), 1.90
(d,J = 12.6 Hz, 1H), 1.63 (ddd.J
=229,19.7, 16.7 Hz, 10H), 1.42
(d,J=12.9 Hz, 3H), 1.34 — 1.21
(m, 9H), 1.03 (s, 1H), 0.98 (s,

IC 3,
3.0*150mm,
3um, YRBIAH:
A/B:
CO2/MeOH=50/
50, IE: 1.5
ml/min , i

37 °C, {REHt

) B2 3] 90, 110~ FI < ST H. 5 4H), 0.84 (d, ] = 6.4 Hz, 4H), | [A: 1.417 min.
R[1.2-a)E-6.7-— B 0.60 (s, 3H). '"F NMR (377
MHz, DMSO) & -86.66, -87.28, -
108.67,-109.29. LC-MS: [M-H]
=543.50
277 '"H NMR (400 MHz, CDCI3) & | X #F : Waters
7.99 (d, T = 8.2 Hz, 1H), 7.46 (d, | Acquity UPCC,
J=7.1Hz, 1H), 7.32(dd,J=8.2, | F 5% 4% : Daicel
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)- 7.3 Hz, 1H), 5.21 (1, J = 6.7 Hz, | CHIRALPAK
1H), 4.57 (s,3H), 3.74 (s, 1H), | IH-

4,4- " -1-[(2R,6S)-6-F2 B -6-(3- FH 2K 5
[dI[1,2.3] = &A% 30 I8 -4- 56 ) & -2- -
9a,11a-— HI B N E-1H-3R K FF[1,2-2] 3E-
6,7- . JF Y

(1R,3a8,3bS,5aR ,6R,7S,9aR ,9bS,11aR)-
4,4- 5 -1-[(2R,6R)-6-F2FE-6-(3- I HL K IF
[d][1,2,3] = % 2% 3 )@ -4- B ) T -2- H -
9a,11a-— FEANE-1H-FRIF[1,2-a] 3E-
6,7- B2

3.60 (dt, J = 11.5, 4.2 Hz, 1H),
2.25-2.15 (m, 1H), 1.88 — 1.78
(m, 5H), 1.76 — 1.65 (m, 6H),
1.45 (dd, J = 19.8, 8.1 Hz, 4H),
1.38-1.32 (m, 3H), 1.30 — 1.23
(m, 4H), 1.11 (dd, T = 11.1, 7.3
Hz, 3H), 1.06 (s, 3H), 0.91 (d, J
= 6.5 Hz, 3H), 0.66 (s, 3H). °F
NMR (376 MHz, CDCI3) § -
88.64, -89.27, -110.64, -111.27.
LC-MS: [MH] "= 560.3

3,3.0%¥150mm, 3
o3l
#H :A/B:
CO2/MeOH(0.1
%DEA)=70/30,
wo® 20
e
37 °C, fREW
[F]: 3.105 min.

um

ml/min ,
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278 'H NMR (400 MHz, CDCI3) & | X # : Waters
7.99 (d, ] = 7.8 Hz, 1H), 7.47 (d, | Acquity UPCC,
J=17.1Hz, 1H), 7.35 - 7.30 (m, | 4% H : Daicel
1H), 5.22 (dd, J = 8.2, 5.2 Hz, | CHIRALPAK
IR R,6R R,9bS,11aR)-
(IR,3aS,3bS,5aR,6R,7S,9aR 968, 11aR) 1H), 4.57 (s, 3H)3.74 (s, 1H), | IH-
4.4-7§-1-[(2R,6R)-6-F% H-6-(3- F EEHE H
A= F LR 6R)-6-F23-6-(3- AL 3.59 (dd, J = 8.0, 3.4 Hz, 1H), | 3,3.0¥150mm, 3
dl[1,23] = R &K G -4-F) O -2-F - o =
[d101,2.3) = 5 A3 e ) Flao (s, 3H), 1.84 (s, 3M), 1.70 | um , ¥ 3h
9a,11a-— FIE 7N &-1TH-FRRIF[1,2-a) 3E-
e AN | 4y )= 136, 5.2 e, 3H), 158 | 41 A/B:
6,7-_Egnk
(s, 6H), 1.47 (d, J = 5.3 Hz, 3H), | CO2/MeOH(0.1
N
= 1.25(s, 8H), 1.06 (s, 3H), 0.92 (d, | %DEA)=70/30,
g J=6.5Hz 3H),0.66 (s,3H). F | i H : 2.0
‘00 NMR (377 MHz, CDCI3) & - | mlU/min, ¥ :
HO' B F
af 88.64, -89.27, -110.64, -111.27. | 37°C, 1% & &/
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)- LC-MS:[M-H] *= 560.40 : 4.636 min.
4,4- " F-1-[(2R,6S)-6- & -6-(3- FH I ZE 5F
[dI[1,2,3] = & 24 5 1) -4- ) 2 -2- % -
9a,11a-— H BT 7N &-1H-FR K FF[1,2-2] 3 -
6,7-_18
273 'H NMR (400MHz, DMSO0-d6) | f¢ #% : Waters
§12.99 (s, 1H), 8.14 (s, 1H), 7.37 | Acquity UPCC,
(d, T = 8.3Hz, 1H), 7.30 — 7.23 | 3 % : Daicel
(m, 1H), 7.03 (d, ] = 6.9Hz, 1H), | CHIRALPAK
(1R,3aS.,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-
526 (d, T = 4.1Hz, 1H), 4.89 | IG-
4.4-7 5~ 1-[(2R,6S)-6-F7 F:-6-( 1 H-5| ME-4-
A A (dd ,J =738, 4.1Hz, 1H), 4.40 (d, | 3,3.0¥150mm, 3
)T -2-H)-9a,11a- = P E -7 & -1H-3F o
. o J = 6.0Hz, 1H), 424 (d, J = [um , i 3l
&I [1,2-2)3E-6,7- —F B
3.4Hz, 1H), 3.48 (s, 1H), 3.31 — | #H :A/B:

~OH

O
HO' B F
OHH

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-
4.4- " - 1-[(2R,6R)-6-F7 F-6-( 1 H-M5| 4-4-
) -2-3]-9a,11a- = F I+ & -1H-3
IRIF[1,2-a13E-6,7- — 1

3.30 (m, 1H), 2.01 (dd, T = 15.0,
11.4Hz, 1H), 1.90 (d, J = 12.6
Hz, 1H), 1.78 — 1.55 (m, SH),
1.42 (d, J = 9.8Hz, 2H), 1.23 (s,
11H), 1.07 — 1.01 (m, 2H), 0.98
(s, 3H), 0.83 (d, J = 6.4Hz, 4H),
0.60 (s, 3H). '°F NMR (377MHz,

CO2/MeOH(0.1
%DEA)=60/40,
w1
FE
TR B I
f8: 3.867 min.

ml/min ,

37°C,
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DMSO) & -86.71, -87.28, -

108.71,-109.28. LC-MS: [M-H]

=543.40
274 'H NMR (400MHz, DMSO-d6) | X # : Waters
5 12.98 (s, 1H), 8.15 (s, 1H), 7.37 | Acquity UPCC,
(d, T = 8.3Hz, 1H), 7.29 — 7.23 | ta i #%: Daicel
(1R.3aS.3bS.5aR6R,7S 9aR 9bS,11aR)- | (™ 111, 7-02(d, T= 691z, 1H), | CHIRALPAK
44~ 51 [QR.6R)-6- 5 6-(1H 1|4 | 526 (5, 1H), 4.87 (s, 1H), 424 (¢, | IG-
)23 ]9a, 1o — |75 o113 | = 5-OHz, TH), 417 — 408 (m, | 3,3.0*150mm, 3
PRI 2-a]3E-6.7-— Bk 1H),3.48 (s, 1H),3.29-325(m, |um , i 3l
{ 1H), 1.89 (d, J = 12.4Hz, 1H), | A :A/B:
1.78 — 1.61 (m, 7H), 1.43 (d, J = | CO2/MeOH(0.1
13.1Hz, 6H), 1.23 (s, 8H), 1.18 — | %DEA)=60/40,
1.02 (m, 4H), 0.97 (s, 3H), 0.82 | ¥t 3 : 1.5
(d, J = 6.5Hz, 3H), 0.59 (s, 3H). | ml/min, 1 if:
(1R,3a8,3bS,5aR 6R,7S,9aR 9bS, 11aR)- i
) '”F NMR (377MHz, DMSO) § - | 37°C, & & I}
4,4- " F5-1-[(2R,6S)-6-#5 3 -6-(1 H-H5| P-4~ i
. 86.67, -87.29, -108.66, -109.28. | [F]: 4.246 min.
F) T -2-H]-9a 11a- — FE+ N A -1H-3F
. N LC-MS: [M-H]'=543.40
IIF[1,2-a]3F-6,7- %
290 'H NMR (400 MHz, CDCI3) 3 | f£ #% : Waters
7.53 —7.49 (m, 1H), 7.46 (d, J = | Acquity UPCC,

(1R,3a8,3bS,5aR ,6R,7S,9aR ,9bS,11aR)-
4,4- % -1-[(2R,68)-6-F2 e -6-(1- R I I
[d][1,2,3] = % 2% 3 g -4- B ) T -2- -
9a,11a- ~HEANE-1H-HA R H[1,2-a]FE-
6,7-— Pk

8.0 Hz, 1H), 7.35 (d, ] = 6.9 Hz,
1H), 5.27 (dd, T = 8.0, 5.2 Hz,
1H), 4.35 (s, 3H),3.74 (s, 1H),
3.60 (d, J = 11.2 Hz, 1H), 2.20 —
2.07 (m, 7H), 1.95 (s, 2H), 1.84
— 1.74 (m, 5H), 1.49 — 1.37 (m,
7H), 1.28 (d, J = 17.1 Hz, 3H),
1.05 (s, 4H), 0.90 (d, J = 6.5 Hz,
4H), 0.65 (s, 3H). '°F NMR (376
MHz, CDCI3) § -88.63, -89.26, -
-111.25.

110.62, LC-MS:

[M+H]*=560.30

o 3% 3% . Daicel
CHIRALPAK
0J-
3,3.0¥150mm, 3
um . i 3
biE| :A/B:
CO2/MeOH(0.1
%DEA)-80/20,
JREE: 2 ml/min,
He: 37°C, R
FA B T«

min.

3.874
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(1R,3a8,3bS,5aR,6R,7S,9aR 9bS,11aR)-
4,4- 5 -1-[(2R,6R)-6-F2 H-6-(1- F HL K I
[dI[1,2,3] = B A B0 R 48 4- 5 ) 2 -2- B -
9a,11a-— FI B N E-1H-FR K FF[1,2-2] 3E-
6,7-

291 % 'H NMR (400 MHz, CDCI3) & | {X # : Waters
o 7.67 (t,J = 8.0 Hz, 1H), 6.45 (dd, | Acquity UPCC,
1 1=17.9,2.7 Hz, 1H), 4.82 — 478 | ta 3% 4% : Daicel
ok (m, 1H),4.39 (qd, J=7.1,13 Hz, | CHIRALPAK
OH
2H), 3.74 (s, 1H), 3.60 (d, J = | OJ-
(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)- ) (s, 1), @,
= X
44 F (2R OR)-6-F K61 AL 3¢ 11.4 Hz, 1H), 2.20 (dd, J = 34.8, | 3,3.0¥150mm, 3
[d1[1.2.3] = 02 56 12 J8 4 36 00 3. | 45 H2 1), 1.97 (¢, T =128 Hz, | um |
N N 85 - 1. . :A/B:
9a.11a-— FI3E F B H IR R IF (1 2-apE- | 1T 1-85 — 178 (m, 41D, 1.70 #
6.7-— sk (ddd, J = 15.5, 11.4, 6.4 Hz, | CO2/MeOH(0.1
J 10H), 1.39 (t, ] = 7.1 Hz, 7H), | %DEA)=80/20,
= N
%OH 1.26 (d, = 3.7 Hz, 2H), 1.07 (d, | J#: 2 ml/min,
J = 5.7 Hz, SH), 1.02 — 0.94 (m, | Hif: 37 °C, f#
H
POGE 2H), 0.90 (d, ] = 6.5 Hz, 3H), | BH1A]: 4.425
H F
- 0.66 (s, 3H). ""F NMR (377 | min.
(1R,3a8,3b8S,5aR,6R,7S,9aR 9bS, 11aR)-
‘ .. | MHz, CDCI3) § -73.22, -88.64, -
4,4-ZF-1-[(2R,6S)-6-F2 H-6-(1- FHH 2K I
B ‘ 89.27, -110.64, -11127. LC-
[d][1,2,3] = 4% 3R )8 -4- 56 ) & -2- K -
. o MS: [M+H]"=560.30
9a,11a-— FI B N E-1H-FR K FF[1,2-2] 3E-
6,7- 1%
285 'H NMR (400 MHz, CDCl3) ¢ | X  #
7.94 (d,1=5.5Hz, 1H), 7.16 (d, | SHIMADZU
J = 5.5 Hz, 1H), 496 — 4.88 | LC-20ADXR ,
(m,1H), 3.74 (s, 1H), 3.63 - 3.57 | taik4E: Daicel
(1R,3aS,3bS,5aR,6R,75,9aR,9bS,11aR)-1- | (m, 1H), 2.20 (dd, J= 34.9, 4.6 | CHIRALPAK IC
Hz, 1H), 1.99 — 1.94 (m, 1H), 4.6mm*250

[(2R,68)-6-(2,2- 4 [1,3] AR IR I 48 I
[4,5-b]MLRE-6-Fk)-6-F72 FE CU-2-Fk]-4,4- 5
-9a,1la-— W R+ NE-1H-3F K IH[1,2-a] 3
-6,7- R,

1.84 (dd, T = 12.9, 7.1 Hz, 6H),
1.78 — 1.66 (m, SH), 1.51 — 1.40
(m, 4H), 1.32 (ddd, J = 20.3,

mm, Sum, &)
. Hex/IPA
(0.1%DEA)]-
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(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS,11aR)-1-
[(2R,6R)-6-(2,2- — 4R [1,3] — A I 148 7
[4,5-b]MLRE-6-2)-6-F2 2 T1-2-4E1-4,4- 5
9a,11a-— H 7SS -1H- 3R [ 1,2-a]3F
-6,7- 1

13.8,5.5Hz, 5H), 1.18 — 1.09 (m,
2H), 1.06 (s, 3H), 1.03 — 0.93 (m,
2H), 0.90(d, T =6.5 Hz, 3H),0.66
(s, 3H). '"F NMR (377 MHz,
CDCl3) & -49.06, -49.31, -49.47,
-49.71, -88.64, -89.27, -110.63, -
111.26. LC-MS : [M-HT
=584.65

90/10, ¥it#: 1.0
ml/min, W &K:
UV 214&254
R

30 °C, fREARS
(8] : 13.969 min.

nm ,

286 'H NMR (400 MHz, CDCl3) ¢ | fX %
7.87 (d,1=1.6 Hz, 1H), 7.43 (d, | SHIMADZU
J = 1.7 Hz, 1H), 4.75 (dd, J = | LC-20ADXR ,
7.6,5.5 Hz, 1H), 3.74 (s, 1H), | &4 Daicel
(IR,3aS.3b8,5aR,6R,78,9aR,9b8,11aR)-1- | 364 3,56 (m,1H), 2.22 (s, 1H), | CHIRALPAK IC
[(2R6R)-6-(2.2-F[1.3] = FUAR I | 504 — 1 98 (m, 3H), 1.81 (dd, J | 4.6mm*250
[4,5-bYHLVE-6-5)-6-78 0% CU-2-HE)-4.4- 0 | =133, 6.7 Hz, SH), 1.66 - 1.56 | mm, Sum, ¥
-9, 1a-— A NE-IHIA I [1,2-a13F | () 911, 1.38 (dd, T = 17.0, 7.6 | 1 :  Hex/IPA
-6,7- Bk Hz, 8H), 1.06 (s, 3H), 0.89 | (0.1%DEA)]=
(s,3H), 0.66 (s, 3H). '°F NMR | 90/10. yitif: 1.0
(377 MHz, CDCly) 6 -49.26, - | ml/min, % :
49.51, -49.54, -49.78, -88.64, - | UV 214&254
89.27, -110.63, -111.26. LC- | nm, fiff: 30°C,
(IR,328.3bS,5aR,6R,7S,9aR .98, 11aR)}-1- | N1 g py=584.65 =
[(2R,68)-6-(2,2-— Rk [1,3] — S A L8 I 17.829 min
[4.,5-b]HERE-6-Jk)-6-F8 3 CU-2-56]-4,4-— 3
-9a,11a- — AN E-1H-3 R IF[1,2-a)9F
-6,7- T
208 '"H NMR (400 MHz, DMSO-d6) | 1X #% : Waters
87.61—7.55(m, 1H), 7.54—7.47 | Acquity UPCC,
(m, 1H), 7.26 — 7.13 (m, 2H), | # T : Daicel
(IR 325.3bS.52R 6R.75.9R.9bS, 1 1aR)- 5.61 —5.50 (m, 1H), 4.88 — 4.76 | CHIRALPAK
4.4-7 1R 68)-6- 2 J-6-(3- U a2 3 | (™ 1H),4.39(dd,1=5.9,0.6 Hz, | IC_3 ,
1H), 4.29 — 4.17 (m, 1H), 3.87 — | 3.0%*150mm,
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[d]mk 435y 2-2-J5]-9a, 1 1a-— HI 3655
S-TH-3RRFF[1,2-2)FF-6,7- —FE 5k
M=

(1R,3a8,3bS,5aR,6R,7S,9aR 9bS,11aR)-
4,4- 5 -1-[(2R,6R)-6-F2FE-6-(3- I HL K IF

3.80 (m, 3H), 3.49 (d, T= 1.0 Hz,
1H), 3.34 (s, 1H), 2.18 —2.03 (m,
1H), 1.91 (d, J = 13.0 Hz, 2H),
1.79 (d, T = 13.6 Hz, 2H), 1.73 —
1.49 (m, 6H), 1.43 (d, J = 10.9
Hz, 3H), 1.27 (dt, ] = 22.9, 10.8
Hz, 8H), 1.07 (d, J = 10.4 Hy,

3um, R B
#H :A/B:
CO2/TPA(0.1%D
EA)=50/50 , i
T&: 1.5 ml/min,
R 37 °C, f#
B R 1.367

[P 44 D2 3190, 1 1o — 36| 3H), 0.98 (s, 3H), 0.92 (d, J = | min.
SHE B[] 2-a]E-6.7-— 17.2 Hz, 1H), 0.87 (d, ] = 6.4 Hz,
3H), 0.62 (s, 3H). '°F NMR (377
MHz, DMSO) 6 -86.65, -87.27, -
108.66,-109.28. LC-MS: [M-H]"
=557.35.
299 '"H NMR (400 MHz, DMSO-d6) | X #F : Waters
8 7.58 (d, ] = 7.7 Hz, 1H), 7.51 | Acquity UPCC,
(d, T=8.0 Hz, 1H), 7.19 (dt, T= | ¥ ¥ : Daicel
24.0,7.6 Hz, 2H), 5.53 (d,J = 6.2 | CHIRALPAK
(1R,3aS.3bS,5aR ,6R,7S,9aR ,9bS,11aR)- Hz, 1H), 4.82 (dd, ] = 13.6, 6.2 | IC_3,
4,4- " 5-1-[(2R,6R)-6- 122 -6-(3-FEETF | 1z, 1H), 439 (d, T=6.1 Hz, 1H), | 3.0¥150mm,
[d]Pkme-4-2) T-2-25]-9,11a- — I EE+75 | 423 (d, 1 =32 Hz, 1H),3.84 (s, | 3um , % 3l
’;;T\-IH-EFDZ#[12%]3?-6,7;:@?52 3H), 3.49 (s, 1H), 3.29 (s, 1H), | #H :A/B:

=

(1R,3aS,3bS,5aR ,6R,7S,9aR 9bS,11aR)-
4,4- "5 -1-[(2R,6S)-6-F2F-6-(3-F I I
[d]Ikme-4-FE) O-2-F]-9a,11a- — FEZE 75
F-1H-HRIF(1,2-a)FE-6,7-—FF

2.18 —2.03 (m, 1H), 1.97 - 1.73
(m, 5H), 1.73 — 1.52 (m, 5H),
1.40 (d, = 8.5 Hz, 7TH), 1.25 (d,
J=11.3 Hz, 4H), 1.08 (d,J=9.6
Hz, 3H), 0.98 (s, 3H), 0.94 (s,
1H), 0.89 (d, J = 6.5 Hz, 3H),
0.63 (s, 3H). '"F NMR (377
MHz, DMSO) & -86.65, -87.27, -
108.66, -109.28. LC-MS:  [M-
H] "= 557.45.

CO2/IPA(0.1%D
EA)=50/50 , Wi
JE: 1.5 ml/min.,

FEIR: 37 °C, 1%
B oy 2.071

min,
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oy
(1R,3aS,3bS,5aR ,6R,7S,9aR 9bS,11aR)-

4,4- " H-1-[(2R,68)-6-F2 55 -6-(1- FR H: ik i
FE[3,4-c] ML g -4-F) 2 -2-F£71-9a,11a- — H

EANE-IH-IA I 1,2-a]3E-6,7- B EL

(1R,3aS,3bS,5aR,,6R,7S,9aR,9bS,11aR)-
4,4- "% -1-[(2R,6R)-6-F8 3 -6-( 1- FF S ML sk
FE[3,4-c]ik i -4-3) T-2-%:1-9a,11a- — H
FTANE-TH- R RIF[1,2-a]3E-6,7- 1

'"H NMR (400 MHz, DMSO-d6)
59.02 (s, 1H), 8.24 (s, 1H), 8.14
(s, 1H), 5.44 (d, T = 4.1 Hz, 1H),
4.88 (d,1=6.0 Hz, 1H), 4.40 (d,
J=5.9Hz, 1H), 424 (d,] =33
Hz, 1H), 4.16 (s, 3H), 348 (s,
1H), 2.07 (s, 1H), 1.89 (d, ] =
12.3 Hz, 1H), 1.77 (s, 3H), 1.68
— 1.54 (m, SH), 1.42 (d, T = 12.0
Hz, 2H), 1.25 (d, J = 10.2 Hz,
8H), 1.03 (d, J = 8.9 Hz, 4H),
0.98 (s, 3H), 0.95 — 0.85 (m, 2H),
0.83 (d, T = 6.4 Hz, 3H), 0.60 (s,
3H).
DMSO) § -86.97 (d, J = 233.5
Hz, 1F), -108.96 (d, J = 233.3
Hz, 1F). LC-MS :

F NMR (376 MHz,

[M+H] *

=560.3

1 &% : Waters
Acquity UPCC,
3 3. REGIS

CHIRAL (8,9)-
Whelk 01
150mm

4.6mm, 3.5pm,
10pm, HzAA:
CO2/MeOH(0.1
%DEA)|=
60/40, ViE: 1.5
[ECE
37 °C, fREN
[8]: 4.668 min.

ml/min ,

288

(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-
4,4- 47~ 1-[(2R,6R)-6-F5 5 -6-(1- FH ZE Atk e
FE[3,4-c] ML g -4-F) B -2-F51-9a,11a- — H
%Jr%\%-1H-%U2#[1,2-§]§E-6,7-:@$E2

N-N

(1R,3aS.3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-
4,4- " 5-1-[(2R,68)-6- 72 FE -6-(1- FF FE nik mk

'"H NMR (400 MHz, DMSO-d6)
59.02 (s, 1H), 8.24 (s, 1H), 8.14
(s, 1H), 5.44 (s, 1H), 4.88 (s, 1H),
4,40 (d, T = 5.8 Hz, 1H), 4.24 (s,
1H), 4.16 (s, 3H), 3.49 (s, 1H),
2.17-2.00 (m, 1H), 1.88 (d, ] =
12.2 Hz, 1H), 1.73 (d, ] = 7.1 Hz,
3H), 1.62 (d, J = 34.8 Hz, 5H),
1.41 (s, 3H), 1.24 (d, J = 8.8 Hz,
TH), 1.14 (s, 4H), 0.97 (s, 3H),
0.85 (s, 2H), 0.81 (d, J = 6.0 Hz,
3H), 0.59 (s, 3H). F NMR (376
MHz, DMSO) & -86.97 (d, J =
2334 Hz, 1F), -108.97 (d, ] =
233.3Hz, IF).LC-MS: [M-HJ

1 &% : Waters
Acquity UPCC,
R4 REGIS

CHIRAL (S,S)-
Whelk 0Ol
150mm

4.6mm, 3.5um,
10um, VLzhHf:
CO2/MeOH(0.1
%DEA)|=
60/40, IE: 1.5
(e
37 °C, fREN
[&]: 5.241 min.

ml/min ,
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FE[3.4-c]MEAE 4-3) 01 -2-2:]-9a,11a- — H | =558.40
FAANR-1H- IR FE[1,2-a]FF-6,7-
294 'H NMR (400 MHz, DMSO-d6) | {X #% : Waters
8 15.62 (s, 1H), 7.76 (s, 1H), 7.40 | Acquity UPCC,
— 7.35 (m, 2H), 542 (s, 1H), | 3% 4 : Daicel
5.07(s, 1H), 4.40 (d, J = 5.5 Hz, | CHIRALPAK
(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS,11aR)- IH), 424 (4, T= 3.3 Hz, 1), 348 | AS 3,
44- = B -L-(2R,68)-6- ¥ 2 -6-(3H- % 3 (s, 1H), 3.31 —3.27 (m, 1H), 2.07 | 3*150mm, 3um,
(101,231 = 543 1 M -4-2) 2 2- - (s,1H), 1.89 (d, T=12.5Hz, 1H), | it 3h #H : A/B:
93’113':%ﬁgJFﬁ%_lH_%Di#[lﬂ_aﬁE_ 1.77 — 1.63 (m, 6H), 1.58 (dd, J | CO2/MeOH(0.1
6,7~k ey = 11.5, 8.0 Hz, 2H), 1.42 (d, J | %DEA)=60/40,
o =102 Hz4H), 133 — 123 (m, | % & : 15
6H), 1.16 (d, J = 9.7 Hz, 2H), | ml/min, +F i
wo ‘0 1.03(d, J=7.9 Hz, 2H), 0.98 (s, | 37 °C, fRE A
(1R,3aS,3bS,5aR,6R,7S,9aR 9bS,11aR)- 3H),0.94 — 0.85 (m, 2H), 0.82 (d, | []: 4.596 min.
4,4- Z 5 -1-[(2R,6R)-6- §7 £ -6-(3H- K F | I= 6.4 Hz, 3H), 0.59 (s, 3H). "°F
[d][1,2,3] = A8 -4-F) 2 -2-%]- | NMR (376 MHz, DMSO) & -
9a,11a-— FIEEA- 7N E-TH-FA R IF[1,2-a]3E- | 86.67, -87.29, -108.66, -109.28.
6,7- M LC-MS: [M+H]*=546.3
295 Q 'H NMR (400 MHz, DMSO-d6) | {X #% : Waters
: 8 15.57 (s, 1H), 7.76 (d, I = 6.8 | Acquity UPCC,

ﬁ v
BeOL
(1R,3aS.3bS,5aR,6R,7S,9aR,9bS, 11aR)-
4.4- ~ 5. -1-[(2R,6R)-6- % % -6-(3H- # I
[dl[1,2,3] = AR -4-F75) T -2- 5 ]-
9a,11a-— F NS - TH-FF R I 1,2-a]2E-

6:7_:@/;‘&

(1R,3aS,3bS,5aR,6R,7S,9aR,9b8S,11aR)-

4,4- — % -1-[(2R,68)-6- % H& -6-(3H- 7K JF

Hz, 1H), 7.46 — 7.26 (m, 2H),
5.42(s, 1H), 5.10 (s, 1H), 4.40 (s,
1H), 4.24 (s, 1H), 3.49(s, 1H),
3.31-3.23 (m, 1H), 2.15 - 1.99
(m, 1H),1.90 (d, J = 12.7 Hz,
1H), 1.69 (dd, J = 32.2, 10.9 Hz,
6H), 1.59—1.55 (m, 1H), 1.42 (d,
J =13.3 Hz,3H), 1.27 (ddd, J =
38.5, 22.9, 11.3 Hz, 10H), 1.04
(d, 1= 6.3 Hz, 2H), 0.98 (s, 3H),
0.85(dd, J = 16.7, 11.7 Hz, SH),
0.60 (s,

3H). 'F NMR (376

3% H: : Daicel
CHIRALPAK
AS 3,
3%150mm, 3um,
in sh #H . A/B:
CO2/MeOH(0.1
%DEA)=60/40,
moE 15
ml/min, TEiE:
37 °C, TREdHS
[8]: 5.254 min.
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[d][1,2,3] = & 4% 3F [ 8 -4- 5 ) & -2-F - | MHz, DMSO) 6 -86.66, -87.28, -
9a,11a- — IR NE-1H-FR R IF[1,2-a]FE- | 108.65, -109.27. LC-MS
6,7- % [M+H] " =546.3

S fs] 210&211:

&M 210 B 211 [(1E.5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 11aR)-4,4- — 47 -6,7- — ¥ % -
9a,11a- — FHEE+ 7S E-TH-FF R [1,2-2]FE-1-3E]-1-2-F-6- F A IR T T R )2 %

&Y 211 Bk 210 [(1Z,5R)-5-[(1R,3aS,3bS,5aR,6R, 78,928,908, 11aR)-4.4- — 5 -6,7- — ¥ K -
9a,9b,11a-= FFHEEA N E-1TH-FRRIF[1,2-a) - 1-3E |- 1-(2- -6~ FF UL IR 3L ) T 35 92 I A 1) 4%

2102211 21188210

BHELHEAB57,  F156-1F K 210-17] LLE AL [(1E,5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-
4,4-Z5-6,7-ZFAH-9a,1 Ta- — TN E-1H- PRI 1,2-a) - 1-58 - 1-2-F-6- LA R3S A )72
& 210-3 (20 mg), BITF IR ((XES: Waters Acquity UPCC, i%:: Daicel CHIRALPAK IH 3,
3.0%150mm, 3um, ¥ahH: A/B: CO2/MeOH(0.1%DEA)=70/30, Jiif: 2.0 ml/min, HiF: 37 °C)H
F)210 (8.45 mg, UXHE 91.95%, {FBEIFIA]: 2.135 min) F¥H—FH4211(327 mg, 4i/F 95.02%, W&
15.54%, fREGETIE: 2.731 min).

210: 'H NMR (400 MHz, CDCI3) & 7.30 (m, 1H), 6.74 (d, J = 8.5 Hz, 2H), 3.84 (s, 3H), 3.74 (s, 1H),
3.60 (m, 1H), 2.67 (d, T = 8.7 Hz, 1H), 2.49 (dd, J = 14.7, 6.4Hz, 1H), 2.18 (m, 2H), 1.96 (m, 2H), 1.80 (s,
5H), 1.71 (s, 2H), 1.51 (d, ] = 27.9 Hz, 2H), 1.39 (m, 7H), 1.25 (s, 2H), 1.05 (s, 3H), 0.97 (m, 2H), 0.86 (dd, J
=11.9, 6.2 Hz, 3H), 0.64 (d, J = 4.6 Hz, 3H). '’F NMR (377 MHz, CDCI3) § -88.63, -89.26, -110.62, -111.24,
-112.60, -112.81. LC-MS:  [M+H] = 566.2.

211: 'H NMR (400 MHz, CDCI3) § 7.30 (d, I = 6.7 Hz, 1H), 6.74 (d, J = 8.4 Hz, 2H), 3.84 (s, 3H), 3.74

209
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(s, 1H), 3.60 (dt, ] = 11.2, 4.1 Hz, 1H), 2.48 (m, 2H), 2.20 (m,2H), 1.96 (d, J = 12.7 Hz, 1H), 1.80 (dd, J =
10.7, 4.5 Hz, 4H), 1.71 (s, 3H), 1.32 (dd, J = 20.5, 6.9 Hz, 7H), 1.25 (s, 3H), 1.08 (d, J = 2.7 Hz, 2H), 1.05 (s,
3H),0.97 (m. 2H), 0.88 (m, 3H), 0.64 (s, 3H). F NMR (377 MHz, CDCI3) 3 -88.63, -89.26, -110.62, -111.24,
-112.73,-112.94. LC-MS:  [M+H] "= 566.3 .

Ltfs] 215&216

&Y 215 BE 216 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — &i-1-[ (2R, 68)-6-F-6-(2- 5(-6- F 41,
BIRE)T-2-50-9a, 1 1a- N E-TH- R K IFE[1,2-2]F-6,7-fF

&% 216 8% 215 (1R.3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- - 1-[(2R,6R)-6-F-6-(2-F-6- F
LRI O-2-35]-9a, 1 1a- — N E-TH- 3 [ 1,2-a] FF-6,7- Z B ) 4

21588216 21688215

B2 L EYI(5R)-5-[(3a8,5aR,5bS, 7aR,8R,10aS,10bS,12aR, 12bR)-11,11- —#-2,2, 5a, 7a-JU I JE
-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 7~ & -3aH-34 [ [1',211,213E 75 [7,8-d][1,3] A =2 I8 X
12 -8-FE1-1-(2-FR-6- F A FEF T O-1-F5(80 mg, 0.14 mmo)EMA "R Fht (5 mL)F, TIKIBEE1£-
65°C, 198N — Z &R =AM (65.26 mg, 0.41 mmol)f) — & FEeimi(1 mL), REFEEHHE 1/
. JEIE TLC MR ChililE: 288 Z08=10:1) Rl dtfE, BRNEFETTRE, A/ AR, SOV iR
FAVKKAF, ZS&H BRI (20 mL x 20, AHFAPARREMEEEK( 30 mL)pedk , @ RREE 5 2]
M, 2B HE> B @ g 0~10% LW LE/A M B, 20 mL/min) 5 F 7~
¥ (3aS,5aR,5bS,7aR ,8R,10aS,10bS,12aR,12bR)-11,11- - JR-8-[(2R)-6-T-6-(2--6- FH LK 35 2-2- 5 -
2,2,5a,7a- I ¥ 3£ -4.5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ /N & -3aH- 3£ 1% 3F[1',2':7,8]13E [ 1,2-
d][1,3] = E=FF & 215-1 (50 mg, 56.06%) 4 €&, "H NMR (400 MHz, CDCls) § 7.25 — 7.20 (m,
1H), 6.69 (t, J = 9.8 Hz, 2H), 5.90 (dt, J = 13.7, 5.9 Hz, 1H), 4.06 — 3.97 (m, 2H), 3.84 (s, 3H), 2.32 — 2.04 (m,
3H),2.01 - 1.91 (m, 2H), 1.83 (d, J= 3.7 Hz, 4H), 1.75 — 1.57 (m, 4H), 1.50 (s, 3H), 1.48 — 1.32 (m, 6H), 1.30
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(s, 3H), 1.24 (s, 2H), 1.13 (dd, J = 14.6, 5.8 Hz, 2H), 1.07 (s, 3H), 1.01 — 0.85 (m, 6H), 0.65 (dd, /=11.9, 2.3
Hz, 3H).

£ 700 BN YI(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — ##-8-[ (2R )-6- FFi-6-(2- -6~
B A ) O-2-3K1-2,2,50, 7a- T 1 3 -4,5,52,5b,6,7,72,8.9,10,10a,10b,11,12,12a, 1 2b- /< & -3aH-¥ [ 3F
[1,2%7,813EFF[1,2-d][1,3] S8 4 FF K48 215-1 (45 mg, 0.076 mmol)iF T WU S M (2 mL)A/K (1 mL)
H, AN X HRTRR (6.51 mg, 0.038 mmol), MR RTE 70 Cifr o m#A 1 /N . dlEE TLC AR CA
Tk OB LTE=5:1, BREHRRIEN0 RS R, EREFETEEE, F RN . KK (20mL) IAF]
KRR ZF, KEFZBRZER( 20 mL x )% 0. A9F EA B H AWM K40 mLy#ik. B2
B )2 A TC K TRBREA T8, I SRR 13 2005 o RSB ENT CAlEE: 28R 2 FE=80 : 20 #lifk,
BEE EE R, SREEEFESR (X 3E: SFC Acquity UPCC, i%+E: Daicel CHIRALCEL IF, 250mm
30 mm LD. 10um, #sh#l : CO2/MeOH[0.2%NH3(7M Solution in MeOH)]= 50/50, ¥ii# : 70 g/min,
W UV 214 nm)EF) 215 (8.24 mg, 4HFL 92.0%, e.e. 100%, UIFE 18.06%, FREIRIAI: 2.007 min)Al
H—S¥k (82mg), FEE TR SFC  Acquity UPCC, (A 4E: REGIS CHIRAL (S,S)-
Whelk O1, 150mm x 4.6mm, 3.5pm. 10pum, fziHH: CO2/MeOH(0.1%DEA)]=40/60, JiE: 1.5 ml/min,
FEiR: 37 °C)EF] 216(3.75 mg, 4ifT:  100%, e.e. 100%, WZE: 8.9%, FREAKIA]: 2.597 min).

215: '"H NMR (400 MHz, CDCl3) § 7.25 — 7.20 (m, 1H), 6.74 — 6.62 (m, 2H), 5.91 (ddd, J = 46.8, 8.6,
5.4 Hz, 1H), 3.84 (s, 3H), 3.74 (s, 1H), 3.65 — 3.55 (m, 1H), 2.32 — 2.10 (m, 2H), 1.97 (dd, J = 9.4, 3.3 Hz,
1H), 1.91 — 1.81 (m, 3H), 1.77 (dd, J = 10.5, 5.5 Hz, 3H), 1.71 (d, J= 3.7 Hz, 3H), 1.51 — 1.38 (m, 6H), 1.37
—1.22 (m, 4H), 1.12 (dd, J = 12.9, 4.0 Hz, 2H), 1.06 (s, 3H), 1.04 — 0.93 (m, 2H), 0.91 (d, J = 6.5 Hz, 3H),
0.65 (d, J = 6.2 Hz, 3H). '°F NMR (377 MHz, CDCI3) § -88.94 (d, J = 235.7 Hz, 1F), -110.94 (d, ] = 235.6
Hz, IF), -114.77 (d, J = 13.9 Hz, IF), -180.21 (d, T = 13.8 Hz, 1F). LC-MS: [M-H]= 553 .40.

216: 'H NMR (400 MHz, CDCl3) § 7.22 (d, J = 7.2 Hz, 1H), 6.69 (t, J = 9.6 Hz, 2H), 6.00 — 5.79 (m,
1H), 3.84 (s, 3H), 3.74 (s, 1H), 3.60 (d, J= 11.4 Hz, 1H), 2.18 (dd, J = 29.0, 15.4 Hz, 2H), 1.97 (d, J = 12.8
Hz, 1H), 1.91 - 1.67 (m, 9H). 1.41 (dd, J=23.4, 12.3 Hz, 6H), 1.26 (t,J = 16.0 Hz, 4H), 1.09 (s, 2H). 1.06 (s,
3H), 1.03 — 0.93 (m, 2H), 0.89 (d, J= 6.5 Hz, 3H), 0.65 (s, 3H). "9F NMR (376 MHz, CDCI3) § -88.95 (d, ] =
235.8 Hz, IF), -110.94 (d, T = 235.9 Hz, -1F), -114.74 (d, = 12.7 Hz, -1F), -179.22 (d, ] = 12.8 Hz, IF). LC-
MS: [M-HJ= 553.45.

SEJif 5] 228&231:
&% 231 B 228  (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — Fi-1-[(2R,6R)-6-(5-F-2- FH &
nt e -3-3E)-6-F2 2 B -2-%E]-9a,11a- — F EA- N E-1H-37 % [1,2-a] 3E-6,7-— B
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WA 228 5% 231 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — i -1-[(2R,6S)-6-(5-T5-2- F &2
MR -3-38)-6-#53E ©-2-381-9a, 1 1a- — AN E-TH- 3R R IF[1,2-2]3E-6,7- _FF
2%

2288231 2311228

N

™S o

Cor L,
TMSCI, LDA P

NP F Br

-780C, 2 h ™S
228-1a 228-1b

20 BU3-1R-5--2- B IERE (1 g, 4.854 mmol)i&T PUSKIR (30mL), EIES, T-78°C
THEHEE, FBRIMA T RNEEEM (7.281 mL, 14.562 mmol), JB AWRIEH: 30 04l E, ZIEEANZS
FRELEREST (1.846 mL, 14.562 mmol). JEAVRTE-78°C T 4k &AitHE 30 404%h, 170 S S2 I AN I 4k it
KB Q0 mLyEK, FZMRAEE (30mLx3) 2EHL, MM EHK (3omL) JEAVAE, FHAEH
TRRERD T, T, SROEE (Famik iG] 5-75-3-90-6-F 8 H-2,4- 0 (= H E F R
F)MERE 228-1b (1.4 g, 3.396 mmol, 69.97%) AL EIE W[ 44, 'H NMR (400 MHz, CDCI13) § 3.97 (s, 3H),
0.46 (d, J=2.5 Hz, 9H), 0.32 (d, J = 1.1 Hz, 9H).

AL 168& 169, ¥ 2-IR-4-F-1-FE IR 5-1R-3-T-6- A 5:-2,4- (= A R
ittiE 228-1b AT 15(1R,3aS,3bS,5aR,6R,7S,9aR ,9b8, 11aR)-4,4- — Ffi-1-[(2R)-6-(5-Tr.-2- F S F ik e -3- 2% )-
6-FF O-2-31-9a, 11a- — FHFEANE-TH-IRRIF[1,2-a]FF-6,7- EEHL T, £ SFC ({L2%: Waters Acquity
UPCC; {43+ Daicel CHIRALPAK IC 3, 3.0*150mm, 3um; JRzh#H:A/B: CO2/MeOH(0.1%D 4R 4
)=50/50; Jii: 1.5 ml/min; M HiE: 37 B RHOEH A @EELEY 231 (27 mg, 0.049 mmol,
4538%, REERIE:  0.964 min)F11L A4 231 (29 mg, 0.052 mmol, 48.74%, {REARIA:  1.262 min).

16&% 231: '"H NMR (400 MHz, CDCI3) § 7.92 (d,J = 2.9Hz, 1H), 7.49 (dd,J = 8.2, 2.9Hz, 1H), 4.80
(dd,J = 7.8, 4.7Hz, 1H), 4.02 (s, 3H), 3.74 (s, 1H), 3.64 — 3.56 (m, 1H), 2.27 — 2.15 (m, 1H), 2.00 — 1.95 (m,

2H),1.85 — 1.79 (m, 4H), 1.76 — 1.68 (m, 4H), 1.52 — 1.34 (m, 7H), 1.32 — 1.20 (m, 3H), 1.11 (dd.J = 13.2,
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9.1Hz, 2H), 1.06 (s, 3H). 1.05 — 0.93 (m, 3H), 0.91 (d,J = 6.5Hz, 3H), 0.66 (s, 3H). '"’F NMR (377 MHz,
CDCI3) & -88.64, -89.26, -110.63, -111.26, -137.83. LC-MS:  [M-H] ™= 552.40.

1k &1 228: 'TH NMR (400 MHz, CDCI3) 8 7.91 (d, J = 3.0 Hz, 1H), 7.48 (dd, T = 8.3, 2.9 Hz, 1H), 4.82
(t, J=6.2 Hz, 1H), 3.99 (s, 3H), 3.74 (s, 1H), 3.59 (dd, J = 11.4, 3.6 Hz, 1H), 2.27 - 2.15 (m, 1H), 1.98 (d, J
=12.5 Hz, 2H), 1.84 (d, J = 7.2 Hz, 4H), 1.69 (dd, J = 15.6, 4.7 Hz, 5H), 1.48 — 1.31 (m, 9H), 1.11 (dd, J =
15.7, 6.8 Hz, 3H), 1.06 (s, 3H), 1.03 — 0.94 (m, 2H), 0.91 (d, J = 6.5 Hz, 3H), 0.67 (s, 3H). '°F NMR (377
MHz, CDCI3) 5 -88.63, -89.26, -110.63, -111.26, -138.14. LC-MS:  [M-H] = 552.40.

SLif51267:
WEH267 3-[(5R)-5-[(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- —%(-6,7- £ 5-9a,11a- R+
INE-TH-FR I 1,2-a]3E-1-2 - 155 5 O] -2- A ik e - 1- S e i 1l 2%

B ZHELIEH168& 169,  AF2- V7 -4- 5 -1- FF SRR R 4 A 3- 9 -2- RS E ik T A
(1R,3a8,3bS,5aR ,6R,78,9aR,9bS,11aR)-4,4- — F-1-[(2R)-6-F% F-6-(2- F S FL Al g -3-F )y & -2- % 1-9a, 1 1a-
TR AR AT H-R IR 1,2-a] 3E-6,7- B 267-1.

20 1%267-1 (60 mg, 0.112 mmol, 1 eq)iEAFEETL/KPIE R (5 mLyH, KKINA=LRR(170
mg, 1.68 mmol, 15 eq), DMAP( 14 mg, 0.112 mmol, 1 eq)f1 ZEZHT( 114 mg, 1.12 mmol, 10 eq), 600CT
PEFE3/NES, A TLCHR (Al L8R ZH5=51) RN BEEE . 100 mL A KINE RN 4 5
H, fEH B OB (100 mLx3) WL, S IFAPUARAEMELE) (10 mL) ¥k, &IFEHAETE,
F A E I U ARy S At ChmEE - ZBRZE = 10 D)IRFERIAGEK, 1338 ZER-(5R)-5-
[(1R,3a$,3bS,5aR,6R,7S,9aR,9bS,11aR)-6,7- — Z Wi A F:-4,4- — -9a,11a- — F &N E-1H-PR I 1,2-
a]JE-1-HE]-1-2- R nE -3-08) D HEEE 267-2 (60 mg, Z1)¥90 %, IXF81%). LC-MS: [M+H]" =662.3.

H=: % 267-2(20 mg, 0.030 mmol, 1 eg)EFEET/RK A FHE 3 mL)H, IMAEEIL E KT
BR( 32 mg, 0.181 mmol, 6 eq), = TFHcH: 72 /N, BT TLC R CHiik: L8R LE5=5:1) 1l

213



WO 2025/021193 PCT/CN2024/107804

B % 100 mL KD AKINBIR N AR ZRF, R LR EE (100 mLx3) I, & HUAH R H A
SUbH QomL) gk, SIFENAETE, MA@ Yok aigEs maid ChmE - 228 =10
DIRGEB T AR, 3-[(5R)-1- Z B FHE-5-[(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-6,7- — 7. Bk 42 % -
4,4-5-9a,11a- “ HE T NE -1 H-F K FE[1,2-a]FE-1-2 ] O ]-2- H S R kg -1- 58408 267-3 (10 mg,
i T 90 %, UIH 49%). LC-MS: [M+H]"=678.3.

FUUE: B ERI267-3( 40 mg, 0.059 mmol, | e) VISR 2 mL)AIZK 2mL) F, MAK

AL 14 mg, 0.590mmol, 10 eq), E I FHEHE30 min, WIITLCKR (Al 48R l5=5:1) Fill
REHERE . K100 mL KU KINEIR R (R S, 2R 2086 (100 mLx3) XEHC, A IFA AR A
SN (lomL) PRk, AIFANUETE, MRS PR ks maith CRIE 0 2ROl =1:1)
W BRI A GEMA, 3-[(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 11aR)-4,4- —%-6,7- ¥4 #£-9a,11a- —
B ANETH-BR I 1,2-a]3E-1-5 - 1- 52 R O 56 -2- A S b ne - 15808 267 (12 mg, ZHE100 %, UK
#34%).,
E49267: "HNMR (400 MHz, CDCl3) 6 8.26 (d, T = 5.8 Hz, 1H), 7.63 (s, 1H), 7.14 (t, T = 6.9 Hz, 1H),
4.94(dd, J = 12.6, 5.1 Hz, 1H), 4.30 (s, 3H), 3.74 (s,1H), 3.60 (dt, J = 11.3, 4.0 Hz, 1H), 2.26 — 2.13 (m, 2H),
1.97 (d, T = 12.7 Hz, 2H), 1.81 (dd, J=15.7, 7.1 Hz, 4H), 1.73 — 1.63 (m, 5H), 1.42(d, J =13.9 Hz, 5H), 1.32
(dd,T=12.5, 3.8 Hz, 4H), 1.10 (d, ] = 4.8 Hz, 2H), 1.06 (s, 3H),1.02 — 0.94 (m, 2H), 0.92 - 0.89 (m, 3H), 0.66
(s, 3H)."°F NMR (377 MHz, CDCl3) 6 -88.63, -89.26, -110.63, -111.25. LC-MS:  [M-H]=550.45.

iﬁ@fﬂ 165:
WEPI165 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — & -1-[(2R)-6-F2 H-6-(2,4,6-= B AL I -3-
H)T-2-#]-9a, 11a- — F R+ ANE-1H-FF R I [1,2-a] 3E-6,7- BRI H] &

b HIER 2,4,6-=FMBE (199.61 mg, 1.500 mmol, 3.5 eq)¥A AR TE /KIS (3 mLyH,
RABIE-78°C, MAIETEM (2.5M, 0.514mL, 1.286 mmol, 3.0 eq), FHIRFFIEERHE 30 min.
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¥ Ak & ¥ (5R)-5-[(3aS,5aR.5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- = & -2.2.5a,7a- P I 3k -
4,5,52,5b,6,7,7a,8.9.10,10a,10b,11,12,12a,12b-F 7N -3aH-FF [ IF[1',2":1,2]FE IF(7,8-d][1,3] — A FR N A8
-8-E O (200mg, 0.429 mmol, 1.0eq) ¥EFIEIVET (2 mL)FMAZ] BB A, RMNERTE
-78°C Hi#E 30 min. L TLC #R (Al LBR OBE=5:1) Rl s N BkPE, JEEHEFEEHE . K& 2mL /K
TN JKINBIR NAR R, fEH ZBR 2.8 (30mLx3) EHL, & IF AN HAE L (30mL) ¥k,
EIENAMTE, REFITEOMPRML . AR G Bmaith. CRmk: 28 2/E=15:1D
BRF=Y AR (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11- " fi-2,2,5a,7a- P4 FH
%£-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S &-3aH-3R [ I [1',2":1,215F [ 7,8-d][1,3] — & 42 3R
[ -8-251-1-(2,4,6-— T BE-3-34) O- 1-F2 165-1 (227 mg, ZH/E 95%, I 83.90%).

B35 B MY(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11- " 4%(-2,2,5a,7a- [ H £
-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 7~ & -3aH-34 [ 35 [1',2:1,213E 75 [7,8-d][1,3] A = I8 X
H-8-31-1-(2,4,6- = AL BE-3-7) O-1-F8 165-1(30 mg, 0.050 mmol, 1.0 eq)i& T-VUEMER (3 mL)H, N
AFEEET (1.5 mL, 3mol/L), SN R RIEFERMSE 1 he B TLC R CHER: LR ZHE=5:1) KX
MHEEE, RIS, EIERMN. BK (Q0mL) AR RNAA RS, KEHZBRZE(3x10 mL)%E
B, &3 2.0 B2 BRI &4 K( 3x10 mL)Be. 2.8 ZBE A TKBRERE T8, 13RS
BE . RS EN Gl 2R AlE=63 « 37) ditk, B G EE Gk, REEEFEERS

({X%§: Waters Acquity UPCC, 3% #E: Daicel CHIRALPAK IC 3, 3.0¥150mm, 3um, ¥iahf:A/B:
CO2/MeOH(0.1%DEA)=60/40, JRi%: 1.5 ml/min, F£¥E: 37 °C, fREENA): 1.070 min) B F[F=
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — #(-1-[(2R)-6-F2 F-6-(2.,4,6- = FIIE-3-7) O-2-F£]-9a, 1 1a-
TR A NS TH- IR B[ 1,2-2]9E-6,7- —BF 165 (18.12 mg, ZJF 99 %, WTF 63.64 %).

L4 165: "H NMR (400 MHz, CDCI3) § 6.59 (dd, J = 8.6, 2.0 Hz, 1H), 4.96 (s, 1H), 3.74 (s, 1H),
3.67—3.56 (m, 1H), 2.08 (d, J = 4.0 Hz, 2H), 2.04 — 1.91 (m, 3H), 1.89 — 1.77 (m, 5H), 1.76 — 1.61 (m, 5H),
1.47 - 1.30 (m, 8H), 1.26 (dd, I = 16.0, 6.9 Hz, 3H), 1.10 (dd, J = 10.6, 7.0 Hz, 3H), 1.08-1.06 (m, 4H), 1.02
—0.92 (m, 2H), 0.92 — 0.87 (m, 3H), 0.66 (d, ] = 2.3 Hz, 3H). '°F NMR (377 MHz, CDCI3) § -65.80, -67.66,
-88.64, -89.27,-95.83, -110.63, -111.25. LCMS: [M+Na]" =582.2.

SEHEA7] 198&199

WA 198 BE 199 (1R,3aS.3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6S)-6-(3-1R-2,6- — f-4- PS5
B)-6- R C-2-21-4.4- 9 -9a, 11a- — B B AN E-TH-3F R FF[1,2-a]3E-6,7- Z WAL &4 199 2R 198
(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-1-[(2R,6R)-6-(3- 1 -2,6- — Fi-4- FF 58 JE K 2k )-6- ¥ 5 T -2- 314 4-
ZR-9a,11a- = BB ARE-1H-Y R IE[1,2-a]3E-6,7- Z T 8% %
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19834199 1995%198

S 165, KEJERL 2,4,6- = FEIE RN 2-1R-1,5- " F-3-H AR, AT45 1 el 44k 198-1
SB35 > B 4i4E (PE @ EtOAc = 100 : 0 to 50 : S0)FIFMEYRS ([UH%: Waters Acquity UPCC, (&
P FE: Daicel CHIRALPAK TH_3, 3.0%150mm, 3um, izlf: A/B: CO2/MeOH(0.1%DEA)=70/30, ik
2.0ml/min, FER:37°C) 415 A (O FH 4 198 (150mg, Z07F 99.53%, W 49%, {REINH]: 2.376
min)Fl [ FE & 199 (70mg, 26 100%, X 20.42%, FREEIE]: 2.980min).

144 198: 'H NMR (400 MHz, CDCly) & 6.49 (dd, J = 12.0, 1.9 Hz, 1H), 4.97 (t, ] = 7.0 Hz, 1H),
3.89 (s, 3H), 3.74 (s, 1H), 3.59 (dd, J = 11.4, 3.6 Hz, 1H),2.21 (dd, J = 16.7, 13.8 Hz, 1H), 1.98 (dd, J = 12.9,
8.4 Hz, 3H), 1.82 (d, ] = 8.1 Hz, 3H), 1.75 (s, 4H), 1.64 (s, 2H), 1.43 (s, 3H), 1.34 (dd, J = 14.7, 7.6 Hz, 5H),
1.25 (s, 2H), 1.08 (s, 1H), 1.06 (s, 3H), 1.01 — 0.94 (m, 2H), 0.89 (d, I = 6.5 Hz, 3H), 0.66 (s, 3H)."°F NMR
(376 MHz, CDCls) ¢ -88.64, -89.26, -106.90, -106.91, -110.63, -111.25, -114.67, -114.69. LC-MS : [M-H]
=647.40, [M+2-H|=649.45.

b &1 199: 'HNMR (400 MHz, CDCLy) 8 6.49 (dd, T = 12.0, 1.8 Hz, 1H), 4.97 (t, ] =7.2 Hz, 1H), 3.89
(s, 3H), 3.74 (s, 1H), 3.60 (dt, J = 11.3, 4.1 Hz, 1H), 2.27— 2.13 (m, 1H), 1.98 — 1.94 (m, 1H), 1.88 — 1.77 (m,
5H), 1.71 (dd, J = 12.9, 9.5 Hz, 4H), 1.46 — 1.26 (m, 11H), 1.13 — 1.08 (m, 2H), 1.06 (s, 3H), 0.98(dd, ] = 16.5,
5.9 Hz, 2H), 0.91 — 0.86 (m, 3H), 0.65 (d, J = 3.2 Hz, 3H). '°F NMR (376 MHz, CDCl;) & -88.64, -89.26, -
106.86, -106.90, -110.62, -111.25, -114.61, -114.69. LC-MS :[M-H]=647.40, [M+2-H]=649.40.

SEHEfE] 175:
WEP175  (1R,3a8,30S,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — &(-1-[(2R)-6-(5--3- F S F: Mt iR -2- ) -
6-F2F C1-2-FK1-9a,11a- = /N E-1H- R FF[1,2-a] 3E-6,7- “ BRI 4%
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B0 ZHIEG] 165, K JERL 2,4,6- —FRLnE i 2,6- Uk, WG AR (SR) -5-
[ (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-—#R-2,2,5a, 7a, 7a-PYFH%E-4.555a,
5b, 6,7,7a, 8,9,10,10b, 11,12,12a, 12b-F /N -3aH-3 R _H[1', 2-1,2]13E[7,8-d][1,3] 5 FE-1- (3,5-
THRMEER-2-3) CUEF 175-1 (20 mg,41.18%). "HNMR (400 MHz, CDCls) § 8.33 (dd, J=8.2, 2.9 Hz, 1H),
4.98 (s, 1H), 4.10 — 3.96 (m, 2H), 3.20 (s, 1H), 2.18 — 1.92 (m, 3H), 1.90 — 1.67 (m, 7H), 1.63 — 1.53 (m, 6H),
1.51 (s, 3H), 1.46 — 1.35 (m, 5H), 1.30 (d, /= 3.5 Hz, 3H), 1.26 — 1.19 (m, 2H), 1.18 — 1.09 (m, 2H), 1.07 s,
3H), 0.96 (dd, J=13.6, 7.2 Hz, 2H), 0.91 (d, J = 6.0 Hz, 3H), 0.65 (d, /= 12.0 Hz, 3H).

Ho4: FET, #H (5SR) -5 (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-
TH-2,2,5a, Ta, Ta-PUHFE-4,5,55a, 5b, 6,7,7a, 8,9,10,10b, 11,12,12a, 12b-17NE-3aH-3 % &1,
2':1,2]3E[7,8-d][1,3] — & FE-1- (3,5-FmMtEz2-3) TfF (45 mg, 0.077 mmol)@%%mﬁﬂ@? (4 mL),
AEFE]0°C, MAFEER (30%, 42 mg, 0.23 mmol), JFTEEE THEE 2 /M. BT TLCH]R R
Wik 2R 2. 8=5:1) W RN e4. REWINK (20mL) FIZER 2.8 (20mLx2) AE, A HHEAE
N #h7KPE (30 mL), LJC/KARER W15, 1l 08, ISR 515 2005 « & EHTAE 5 B5(4 2,0~ 13% EtOAC/PE,
20 mL/min)F FIF=) (5R) -5-[ (3aS, SaR, 5bS, 7aR, 8R, 10aS, 10bS. 12aR, 12bR) -11,11--3§
-2,2.5a, 7a, Ta-PYF3-4,5,55a, 5b, 6,7,7a, 8,9,10,10b, 11,12,12a, 12b-+7N&-3aH-3 [ (1, 2:1,2]
FE[7,8-d][1,3] ¥ EE-1- (5-F-3-FF A FEMEE-2-25) CUFF 175-2 (15 mg, 0.025 mmol, 32.8%)."H NMR (400
MHz, CDCls) 8 7.89 (d, /= 8.2 Hz, 1H), 4.89 (s, 1H), 4.07 — 3.96 (m, 5H), 3.56 (s, 1H), 2.19 — 1.60 (m. 6H),
1.51 (s, 3H), 1.47 — 1.34 (m, 5H), 1.30 (s, 4H), 1.24 (s, 2H), 1.12 (d, J = 12.6 Hz, 2H), 1.07 (s, 3H), 1.00 (dd.
J=193,11.1 Hz, 3H), 0.91 (d, J = 6.4 Hz, 3H), 0.88 — 0.82 (m, 1H), 0.67 (s, 3H).

HE=ab: ¥R (SR) -5-[ (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-—
#-2.2.5a, 7a, Ta-PQH%E-4,5,55a, Sb, 6,7,7a, 8,9,10,10b, 11,12.12a, 12b-F+ & -3aH-H LK [1",
2:1,2]13E[7,8-d][1,3] — & FE-1- (5-F-3-FREMEE-2-F) OB 175-2 (15 mg, 0.025 mmol)¥A-T P &Mk
W (1 mLYHr, IOAFEHEER (0.5 mL, 3 mol/L), RMAKRIEFRSFE | he @i TLC R CAIME: 2R Z
Fg=5:1) frP S RigEpE, JFOREFE i, Ik RN . #K (1omL) AR RNEFRT, KEHZRL
F&(3x10 mL)2EHL, &3 BEA B3 B HWM &iK(3x10 mL)Pk. L8 ARER KRB T5, o
PERRAGE A B MR BEEHZEN CAmBE: 28K Z8=80 . 20) 4itt, B35 EE
A (1R,32a8,3bS,5aR,6R,7S,9aR,9bS,11aR )-4,4- — 5~ 1-[(2R)-6-(5- R -3- FF R FL Nk We-2-6)-6- 2 Jk -2- 3 -
9a,1la- — HEE+ 7S E-1H-FF R I [1,2-a]36-6,7-—FF 175 (2.46 mg, 4lFE 98.3%, 17.23%) «

A&V 175: 'H NMR (400 MHz, CDCl3) 8 7.89 (d,J = 8.2Hz, 1H), 4.89 (s, 1H), 3.99 (d,J = 13.7Hz,
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3H), 3.74 (s, 1H), 3.65 — 3.55 (m, 1H), 1.97 (d,] = 13.2Hz, 3H), 1.78 (dd.J = 35.4, 11.1Hz, 9H), 1.67 (s, 4H),
1.45 (s, 4H), 1.39 (d.J = 14.5Hz, 4H), 1.10 (s, 2H), 1.06 (s, 3H), 1.02 — 0.94 (m, 2H), 0.91(d,J = 6.5Hz, 3H),
0.64 (d,J = 12.1Hz, 3H). “F NMR (376 MHz, CDCI3) § -87.71 (d, ] = 25.9 Hz, 1F), -88.94 (d, J = 235.9 Hz,
IF), -110.94 (d, J = 236.1 Hz, 1F). LC-MS : [M-H]'=553.45.

SEiafs] 206
WwEY 206 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-(4,6- — F-2- FH E F ML uE-3-F)-6-
BECO-2-F-4,4-2F9a,11a- = FHET AN E-1H-3H K FF(1,2-a1FE-6,7- Z BE (1] %

F— BHAMEMB 165, KRR 2,4,6- =M RE IR = H R AR, A O E R (SR)-5-
[(3aS,5aR,5bS,7aR, 8R,10a8,10bS,12aR, 12bR)-11,11- = 4 -2,2,5a7a- P H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T 75 &-3aH-FF K IF[1',2":1,2]2E I [ 7,8-d][1,3] A A /&
-8-FE1-1-[2,4,6- = F-5-( = F AL R )k ne-3-25 | ©- 1-BF 206-1 (70 mg, #iE 95%, W& 39.57%). ‘H
NMR (400 MHz, CDCls) 8 4.94 (s, 1H), 4.01 (dd, J = 5.0, 2.8 Hz, 2H), 2.26 — 1.93 (m, 3H), 1.82 (m, 6H),
1.49 (m, 5H), 1.34 — 1.24 (m, 9H),1.12 — 1.06 (m, 12 H), 0.90 (d, J = 5.7 Hz, 3H), 0.67 (s, 3H), 0.38 (s, 9H).

FH HLHA 175 £ 0, KIER 1751 #o8 206-1, 7 LLAE E 774 (SR)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- = i -2,2,5a7a- P4 H -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1 7S &-3aH-34 R H [ 1,2 1,219E H [ 7,8-d][ 1,3 ] Z A AR K8
-8-FE)-1-[4,6- TR -2- A -S(Z H R RER)MIE-3-2£]18-1-F8 206-2 (60 mg, 4 95%, WX
80.00%).

B=35: 4 RBPI(5R)-5-[(3aS,5aR,5bS, 7aR 8R, 10aS,10bS,12aR, 12bR)-11,11- —#-2,2,5a,7a-PU F 5
-4,5,5a,5b,6,7,72,8,9,10,10a,10b.11,12,12a,12b-1 75 & -3aH-34 L [1',2": 1,21 FE H:[7,8-d][1,3] = E A= I L
18 -8-H]-1-[4,6- —F-2- -5 (Z A P EEE)MERE-3-25 ) O-1-FF  206-2 (60 mg, 0.088 mmol, 1.0 eq)i&
FIUEM: (5 mL), HiA TBAF (0.877 mL, 0.877 mmol, 10.0 eq), Nk RTESEmMEE 0.5 h, HEiT
TLC AR CHlk: 28 Z/=5:1) faW S RiBkRE, JRENERE Y, FibR M. K (10mL) IMAZIR

206-2
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RARFR A, KIEH L8R OBR(3x10 mL)2EEL. & 9F L8R L1 I H A& #6K(3x10 mL)k . LR
LR R TOKBRER ST, I DERIVRARTEEIE AL o R A T8 I DU SRR (3 mLyB A%, IMANHGERER (1.5
mL, 3mol/L), MNARRIEERBEFE 3 he B TLC Bk CRMEE: R ABR=1:1 RN HEE, R
WRETERE, IR FK (10mL) MAFIRNERT, KEM LK OE(3x10mL)2ERL. &IF L8
LBERE I H AT & 37K ( 3x10 mL)¥edk. 2R ZF8E A TOKREBRSI 5, I uEMkai S 200 6. K
i ) {0t 3 B A 15 S0 T (1R, 38,308, 5aR,6R, 78,9aR 9bS, 1 1aR)-1-[ (2R)-6-(4,6- — f8.-2- FH 8 Lk
BE-3-3)-6-F2 4 O-2-25]-4,4- “ 5 -9a,11a- KN E-1TH- IR IF[1,2-2)34E-6,7- —BF 206 (25 mg, ZHSE
95%, WH 47.35%).

k&4 206:  "HNMR (400 MHz, CDCl3) 8 6.27 (dd,J = 8.8, 2.0Hz, 1H), 4.94 —4.85 (m, 1H), 3.99 (s,
3H), 3.74 (s, 1H), 3.65 — 3.56 (m, 1H), 2.30 - 2.11 (m, 1H), 2.02 — 1.90 (m, 2H), 1.75 (s, 14H), 1.43 — 1.25
(m, 9H), 1.15—1.05 (m, 6H), 0.89 (dd,] = 6.3, 5.0Hz, 3H), 0.66 (d,J = 3.0Hz, 3H). °F NMR (376MHz, CDCI3)
8 -68.70, -88.62, -89.25, -101.23, -110.62, -111.24. LC-MS: [M-H]=570.50.

L] 214:
WwAEY 214 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — f-1-[(2R)-6-(6-FR.-2,4- — B Fnk ne-3-
H)-6-#2FH O-2-H]-9a,11a- — BT NS -1H- 3 R H[1,2-a] FE-6,7- Z BE ] 4

54 K ERH(1R,3a8,3bS,5aR,6R, 7S,9aR 968, 11aR)-1-[(2R)-6-(4,6- — f.-2- FF A it g -3-35)-6- 32
Fol-2-F]-4,4- "5 -9a,11a- R A7 E-TH-H TR H[1,2-a]FF-6,7- B (20 mg,0.035mmol, leq)iAfFEFE
To/KIUE R (2 mL), FIRIMAFESD (1.9M) (0.11 mL, 0.21 mmol, 6 eq), FF{RRREHH: 12
NI o B TLC W CHilk: 272 ZFe=5:1) Rl SN BEPE, JERHNEHE . # 10mL KInA K inF]
RMAE RS, A AR (100 mLx3) 2EHL, SIFANUARAEMEMLE (10mL) ik, SIFA
M, RERR AR, ST PR O RE S Bal CRimRE: 28R 28 = 50:500R4E 2 H O
[ 44, it TR (I 2% : Waters Acquity UPCC, i+ : Daicel CHIRALPAK OZ 3, 3*150mm, 3um,
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WM AB: CO2/MeOH(0.1%DEA)=60/40, ¥Lif: 2.0 ml/min, #E#: 37 °C) HF K/ H K
(1R,3aS,3bS,5aR,6R,7S,9aR 9bS,11aR)-4,4- — i -1-[(2R)-6-(6- i -2.4- — HI 4 He ML g -3- 3 )-6-F2 FL T -2-
#1-9a,11a- — B A NE-TH-FA R IF[1,2-a]3E-6,7- —BF 214 (3.38 mg. 40 99.23%, W 2042%, {3
BB} IH]: 2.385 min).

1 &4 214: '"H NMR (400 MHz, CDCl3) ¢ 6.10 (s, 1H), 4.95 (t, ] = 7.1 Hz, 1H), 3.90 (d, ] = 26.5 Hz,
6H), 3.74 (s, 1H), 3.59 (dd, T = 11.4, 3.4 Hz, 1H), 2.25 (t, ] =7.2 Hz, 1H), 1.99 (dd, T = 15.7, 9.4 Hz, 3H), 1.86
—1.79 (m, 4H), 1.71 (s, 4H), 1.49 (s, 3H), 1.35 (d, J = 13.4 Hz, 7H), 1.09 (s, 1H), 1.06 (s, 3H), 1.02 — 0.95 (m,
2H), 0.89 (dd, J = 6.2, 4.2 Hz, 4H), 0.66 (d, J = 2.8 Hz, 3H). °F NMR (376 MHz, CDCl3) 6 -69.75, -88.63, -
89.25, -110.63, -111.24. LC-MS: [M-H]=582.50.

S ] 229&230

&% 229 B 230 ((1R.3aS.3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — F-1-[(2R,6S)-6-(2-F-4- P & £
MERE-3-28)-6-F2 2 ©-2-]-9a, 11a- — 755 1H-3F [ [ 1,2-2)3F-6,7- B2

&M 230 8229  (1R,3aS,3bS,5aR,6R,7S,9aR ,9bS,11aR )-4,4- — -1-[(2R,6R)-6-(2-Fii-4- HI L Kkt
WE-3-25)-6-F2 5 O0-2-5:]-9a, [ 1a- — U TR E- I H- 3 I [ 1,2-a]FE-6,7- — B2 A ) 2%

22918230

2305%229

H—b BELHEH 165, B H— SR ER 2.4.6-= FMEIE I 2.4- M EE L (5R) -5-
((3AS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-#K-2.2,5a, 7a-PUH 5 -4H-3F
TR H[7,813E[1,2-d][1,3] — 5 FE-8-F5) -1- (2,4-FALnE-3-3) T-1-BF 229-1 (68 mg, U 33.1%).
'H NMR (400 MHz, CDCl3) & 8.19 — 8.06 (m, 1H), 7.00 — 6.93 (m, 1H), 5.00 (t, /= 6.9 Hz, 1H), 4.02 (d, J =
15.0 Hz, 2H), 2.18 — 1.92 (m, 4H), 1.89 — 1.67 (m, 9H), 1.61 (d, J = 13.2 Hz, 3H), 1.50 (s, 3H), 1.45 — 1.34
(m, 5H), 1.30 (s, 3H), 1.12 (d, J = 12.7 Hz, 3H), 1.07 (s, 3H), 1.02 — 0.93 (m, 2H), 0.91 — 0.87 (m, 3H), 0.66
(t,J= 5.8 Hz, 3H).
BB ZWF, ¥ (5R) -5- ((3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR) -11,11-
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TR-2,2,5a, Ta-PUH IS E4H-BA D [ 7,8]3E[1,2-d][1,3] A -8- ) -1 (2 4- T FUkmE-3-3) -
1-BZ 229-1 (68 mg, 0.12 mmol)¥FFI/KFEE (3 mL), A FEESN (30% in MeOH, 126.4 mg, 0.70
mmol), FFEEW FHIE 6 . EIdE TLC A CAHME: L8 485=5:1) KNP E4E. RMNRINK
(20mL) FIZFR MBS (20 mLx 20 ZEHL, AHUHAEAE KR GomL) |, Z2I0KMBMHTE, o
I, REEEHEHGS. 2B EG g 0~20% ZBZES/AmEE, 20 mL/min)fE 3 GG E Y
(5R) -5- ((3aS, SaR, 5bS, 7aR, SR, 10aS, 10bS, [2aR, 12bR) -11,11-%-2.2,5a, 7a-PYHIFEN

S -AH- AR T R7,813E[1.2-d][1,3] -84 ) -1- (2-fF-4-H A FEMERE-3-2) O-1-FF 229-2 (40 mg, UK
#: 57.6%). 'HNMR (400 MHz, CDCl3) & 8.04 (d, J = 5.3 Hz, 1H), 6.76 (d, J = 4.8 Hz, 1H), 4.97 (d, J =
5.8 Hz, 1H), 4.07 — 3.97 (m, 2H), 3.95 (s, 3H), 2.10 (s, 1H), 2.02 — 1.89 (m, 3H), 1.89 — 1.75 (m, 5H), 1.72 —
1.65 (m, 3H), 1.61 (d, J = 13.7 Hz, 3H), 1.50 (s, 3H), 1.39 (ddd, J =22.2, 12.8, 7.4 Hz, 5H), 1.30 (d, /= 3.6
Hz, 3H), 1.25 — 1.20 (m, 2H), 1.15 — 1.09 (m, 2H), 1.03 — 0.92 (m, 2H), 0.89 (dd, J = 6.3, 4.3 Hz, 3H), 0.65
(dd, J=12.0, 3.5 Hz, 3H).

=5 BELHEG 165 55 2 5, K 165-1 el 229-2 (40 mg, 0.067 mmol)fS 2HH . HH ST
HEN Chmk: ZERZB=80: 20) #ifk, K& SFC FHIRH LS SFC  Acquity UPCC, ikt
Daicel CHIRALPAK IH-3, 3mm* 150mm, 3um, i ah#H: CO2/MeOH(0.1%DEA)]=80/20, ¥t ik: 1.5 ml/min,
FER: 37 OVE R A BB AL &4 229 (7.17 mg, ZHFE 100%, e.e. 100%, Y. 27.6%, FREIRIA]: 3.969
min) A 5 @ E AL S 230(5.83 mg, F0EE 100%, ee. 100%, . 22.4%, REME: 4.626 min).

fb&47 229: 'TH NMR (400 MHz, CDCls) § 8.04 (d, J= 5.3 Hz, 1H), 6.76 (d, /= 4.9 Hz, 1H), 4.98 (d. J
= 6.9 Hz, 1H), 3.95 (5, 3H), 3.74 (s, 1H), 3.60 (d, /= 10.8 Hz, 1H), 2.18 (dd, /= 32.6, 12.7 Hz, 1H), 1.97 (d,
J=13.0 Hz, 1H), 1.90 — 1.77 (m, 7H), 1.71 (s, 6H), 1.39 (dd, J = 29.3, 15.7 Hz, TH), 1.09 (s, 2H), 1.06 (s,
3H), 1.02 — 0.93 (m, 2H), 0.89 (d, J = 6.3 Hz, 3H), 0.65 (s, 3H). '“F NMR (376 MHz, CDCI3) & -73.30 (s,
1F), -88.94 (d, ] = 235.5 Hz, 1F), -110.93 (d, J = 236.3 Hz, 1F). LC-MS: [M-H]=552.60.

b, &4 230: 'H NMR (400 MHz, CDCl3) & 8.04 (d, J= 5.7 Hz, 1H), 6.75 (d, J = 5.8 Hz, 1H), 5.03 —
4.93 (m, 1H), 3.95 (s, 3H), 3.74 (s, 1H), 3.65 - 3.56 (m, 1H), 2.30 — 2.11 (m, 1H), 2.03 — 1.90 (m, 2H), 1.88 —
1.73 (m, 6H), 1.68 (dd, J = 19.0, 6.4 Hz, 5H), 1.44 — 1.38 (m, 3H), 1.37 — 1.29 (m, 5H), 1.16 — 1.07 (m, 2H),
1.06 (s, 3H), 1.03 — 0.93 (m, 2H), 0.90 (d, J= 6.5 Hz, 3H), 0.66 (s, 3H). '°F NMR (376 MHz, CDCI3) § -72.93
(s, 1F), -88.94 (d, ] = 236.0 Hz, IF), -110.93 (d, T = 235.8 Hz, IF). LC-MS: [M-H]=552.60.

S ] 232&233

&M 2328233  (1R,32a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6R)-6-(2,4- — F ML IE-3-35)-6-#%
EO-2-H)-44-—F-9a,11a- — FE T ANEH-FFRIE(1,2-2)FE-6,7-

&% 233 B 232 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6S)-6-(2,4- — F ML IE-3-5)-6-52
HO-2-H#]-44-"F-9a,11a- ~FEAANS-1H-FFRIH[1,2-a]FF-6,7- ~BE I &
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2325%233 23354232

% 2% 9 ] 165, R AR 4 R OB 24.6- = WML W L 24- Mt ne WA LS W
(1R,3a8,3bS,5aR 6R,7S,9aR,9bS, 11aR)-1-[(2R,6R)-6-(2,4- — 4 ML UE -3- 3 )-6- Y2 2 O -2- £ -4.4- — % -
9a,11a- — FEA N E-1H-FA R IF[1,2-a) 3E-6,7- ZF A &, FEIEE F IR 5 (RS : Waters Acquity UPCC,
P FE: Daicel CHIRALPAK OD_3, 3* 1 50mm, 3um, ¥iaHH: A/B: COy/MeOH(0.1%DEA)=80/20, Jiik:
2.0mlU/min, HIR: 37 °CYB I H LS4 232 (40 mg, 0.07 mmol, W 28.62%, {EEEEE: 3.241 min)
k545 233 (30 mg, 0.06 mmol, YHR: 21.47%, {REEETH: 3.603 min).

1k 232: 'H NMR (400 MHz, CDCly) 8 8.11 (dd,J = 8.0, 5.7Hz, 1H), 6.96 (dd,] = 8.6, 5.7Hz, 1H),
5.00 (s, 1H), 3.74 (s, 1H), 3.60 (dt,J = 11.3,4.2Hz, 1H), 2.31 — 2.08 (m, 2H), 1.96 (d,J = 13.1Hz, 2H), 1.80
(dd,J=13.5, 6.3Hz, 6H), 1.71 (dd,J = 17.0, 13.3Hz, 5H), 1.50 — 1.27(m, 9H), 1.17 — 1.00 (m, 8H), 0.88 (d,J =
6.5Hz, 3H), 0.65 (s, 3H). '°F NMR (376MHz, CDCl3) & -67.55, -88.65, -89.27, -102.23, -110.63, -111.26. LC-
MS: [M-H]'=540.45.

{bAH 233: '"HNMR(400 MHz, CDCl3) § 8.11 (dd,J = 7.8, 5.8Hz, 1H), 7.00 — 6.93 (m, 1H), 5.05 —4.97
(m, 1H), 3.74 (s, 1H), 3.66 — 3.56 (m, 1H), 2.29 —2.11 (m, 2H), 2.07 — 1.93 (m, 4H), 1.90 — 1.67 (m, 10H),
1.45 - 1.30 (m. 11H), 1.06 (s, 5H), 0.90 (d,J = 6.5Hz, 3H), 0.66 (s, 3H). '°F NMR (376MHz, CDCl5) & -67.45,
-88.64, -89.27, -102.21, -110.73, -111.24. LCMS: [M-H] =540.45.

SErtfs] 234&262

&4 234 B, 262 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[ 2R,6S)-6-(2,6- = F.-4- F F Fmb i -
3-3)-6-32 5 O-2-3]-4,4- 25 -9a, 11a- = F EA NS -1H-3F RIF[1,2-2] 3E-6,7-— B

1h&% 262 B 234 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6R)-6-(2,6- — F-4- B & L nlk -
3-3E)-6-72 5 - 2-3]-4,4- Z 5 -9a, 11a-— FEA N E-1H-3F R IH[1,2-a] FE-6,7- B (1 1] 4

234%262 2343262
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SHSMY] 165, KGR IR IR 2,4,6- = FULENE Hefifl 2,6- — F-4- FH SUER L e FT AR b Ak S 9
(IR,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-(2,6- — & -4- P FE ML IE-3-F5)-6- K O-2- 7 )-4.4- 5
-9a,11a-— B E+NE-1H- KR IH[1,2-a]3E-6,7- . FF 234-2 (80 mg, 0.140 mmol), BT FHEIRD FRH4%
fF: Instrument: Waters Acquity UPCC, faifi4}: Daicel CHIRALPAK IH 3,3.0*150mm, 3um, Jishtf:
A/B: CO2/IPA(0.1%DEA)=60/40, JiiE: 1.5 mUmin, A¥R: 37 °C) B3 AGE KL 54 234 (20 mg,
0.035 mmol, 24.75%, {REGISE]: 2.749min)Fl &L 59 262(19 mg, 0.033 mmol, 54.29%, G}
[E]: 3.838 min).

1b&% 234: 'H NMR (400 MHz, CDCI3) 6 6.34 (s, 1H), 4.92 (s, 1H), 3.96 (s, 3H), 3.74 (s, 1H), 3.66 —
3.56 (m, 1H), 2.34 —2.11 (m, 1H), 2.06 — 1.93(m, 2H), 1.78 (ddd, ] = 27.5, 15.2, 6.3 Hz, 12H), 1.41 — 1.24 (m,
11H), 1.06 (s, SH), 0.89 (d, J = 6.5 Hz, 4H), 0.65 (s, 3H). "°F NMR (376 MHz, CDCl3) & -67.22, -67.25, -
73.19, -73.22, -88.63, -89.26, -110.63, -111.25.

1A% 262: "H NMR (400 MHz, CDCl3) § 6.34 (s, 1H), 4.93 (dd, J = 8.1, 6.3 Hz, 1H), 3.96 (s, 3H),
3.74 (s, 1H), 3.60 (d, J = 11.4 Hz, 1H), 2.19(dtd, J = 23.5, 14.0, 6.9 Hz, 1H), 1.93 — 1.65 (m, 13H), 1.49—1.28
(m, 10H), 1.19 — 0.96 (m, 8H), 0.90 (d, J = 6.5 Hz, 4H), 0.66 (s, 3H). '’F NMR (376 MHz, CDCls) & -67.24, -
67.28,-73.20, -73.24, -88.62, -89.25, -110.62, -111.24.

] 235&236

&% 236 B 235 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4-— #-1-[ (2R,6S)-6-(2-#-4,6-— FP
ML -3-3)-6- 52 ©-2-2]-9a, 11a- = B E NS H-F R I [1,2-a] E-6,7- B

&4 235 5% 236 (1R,32aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — #-1-[ (2R,6R)-6-(2-F-4,6- — F &
Benkng-3-5)-6- 2 2 ©-2-551-9a, 11a- — FI B+ NS -1H-3F R FE[1,2-2] 3E-6,7-— B2

) %

2351236

23687235
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H
o
HO' a7 F

Ol
OH =
23618235 23558236
165-1 235-1 235-2

i S THRMYI(5R)-5-[(32S,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- = §K-2.2.5a, 7a-
VU B 3£-4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- /N & -3aH- 38 R FE[1',2":1,2] FF 3 7,8-d][1,3] =&
ZRIF IR AE-8-3E]-1-(2,4,6- = Fnl vE-3-35) - 1-8F  165-1 (80 mg, 0.13 mmol)IET HEE (3 mL)F, A
R (30%HIHFREAR) (192 mg, 1.07 mmol), HiEHER M 48 h, it TLC AR (A imfk: 2./ LEG=5:1)
R S SR RE, SRR AT AE SR, (PIE RN . K (10 mL) IIABI R NRFRS, KEH R L8
(10mLx ). &3 2R ZEEH B &2h/K(10 mLy¥tk. 2820 E R TKmEBRM T, T
JEANR AR B 5, M PR e Al CRliEE: 4 4 BE=15: 1) 53] (SR)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- = % -22537a- 4 HF & -
4,5,52,5b,6,7,7a,8,9,10,102,10b,11,12,12a,12b-1 7S & -3aH-3F L FE[ 1,211, 2] FE F£[7,8-d][1,3] ~E A= AF LS8
-8-31-1-2-F-4.6- — FEIL ML nE-3-35) - 1-BF 235-1(45 mg, 0.07 mmol, HEK: 54.14%).

Z % S Bl 234&262 , N B M R OB 2341 3 fif 2351 W /AW
(1R,3a8.3bS,5aR,6R,7S,9aR 9bS,11aR)-4,4- — i -1-[(2R)-6-(2- fi-4,6- — F A KM g -3- 3 )-6- 2 H B -2-
F1-9a,11a- = I+ E-1H-3 K IE[1,2-a]3E-6,7- " FF 235-2 (30 mg, 0.051 mmol), £ SFC 7 7 (x5
%1F: Waters Acquity UPCC, {aifi4}: REGIS CHIRAL (S,S)-Whelk O1 4.6%150mm, 3.5um, JizhH:
A/B: CO2/MeOH(0.1%DEA)=60/40, JRi#: 1.5 mU/min: &i&: 37 °C) B O GE SIS 236 (7.73
mg, 0.013 mmol, Y. 25.77%, {REINTE:  3.140 min) A& B ARAL-E4 235 (4.62 mg, 0.008 mmol,
W 14.90%, CREGESA]: 3.395 min).

236: '"H NMR (400 MHz, CDCl3) 8 6.12 (s, 1H), 4.88 (dd, ] = 7.8, 6.7 Hz, 1H), 3.88 (d, ] = 2.4 Hz, 6H),
3.74 (s, 1H), 3.60 (d, J = 10.9 Hz, 1H), 2.23 (dd, J = 10.0, 5.6 Hz, 1H), 1.99 — 1.84 (m, 9H), 1.79 — 1.59 (m,
6H), 1.52 — 1.32 (m, 9H), 1.18 — 1.01 (m, 7H), 0.90 (t, J = 7.2 Hz, 3H), 0.66 (s, 3H). '°F NMR (376 MHz,
CDCl3) §-75.92, -88.62, -89.24, -110.61, -111.24. LC-MS: [M-H]=582.45.

235: '"H NMR (400 MHz, CDCl3) § 6.12 (s, 1H), 4.87 (t, J = 7.3 Hz, 1H), 3.88 (d, ] = 1.7 Hz, 6H), 3.72
(d, =149 Hz, 1H), 3.66 — 3.57 (m, 1H), 2.31 — 2.09 (m, 1H), 2.01 (s, 2H), 1.82 — 1.71 (m, 13H), 1.49 — 1.33
(m, 8H), 1.06 (s, 8H), 0.88 (d, ] = 6.5 Hz, 3H), 0.65 (s, 3H). "°F NMR (376 MHz, CDCls) & -75.90, -88.63, -
89.25, -110.62, -111.24. LC-MS: [M-H]=582.40.

SR 237

WA 237 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- — &~ 1-[(2R)-6-(4- F-2H-ME Me-3- 55 )-6- 50
O-2-31-9a, 1 1a- = AN - 1H-3R %55 1,2-a] 3F-6,7- B 1%
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SEHtif] 165, FeiE— DRIk 2,4,6- = RMERE B 4-F-1- ((2- (ZHIEHRELRE) J8E B
) -TH-MEME (162 mg, 0.75 mmol) FT5 ZH 5 . AHSEHZENT (4 g, 0~50% 2% .88/ Ak, 20
mL/min) FIil & AR (P4 214 nm, 2% : Waters MS-triggered Prep-LC with SQD2 detector,
T :Xbridge 5u C18 150 x 19 mm , i ¥ :20ml/min) 45 4L , & T 8 8 5 & FH 4
(1R,3a8,3bS.5aR,6R,7S,9aR 9bS, 1 1aR)-4,4- — fi- 1 -[(2R)-6-(4- -2 H- Mt e -3- 3 )-6- 32 3 T1-2-31-9a, 1 1a-
TR NS TH- AR [ 1,2-2]3E-6,7- "5 237 (2.86 mg, 0.006 mmol, ZIFE 99.2%, WFE 15.29%).

A4 237 "H NMR (400 MHz, MeOD) § 7.43 (d, J = 48.7 Hz, 1H), 4.73 (s, 1H), 3.63 (s, 1H), 3.51
—3.44 (m, 1H), 2.28 — 2.06 (m, 1H), 2.00 (d, /= 12.9 Hz, 1H), 1.93 — 1.61 (m, 8H), 1.59 (d, /= 12.9 Hz, 1H),
1.36 (tdd, J = 26.4, 20.3, 11.0 Hz, 11H), 1.15 — 1.09 (m, 2H), 1.06 (s, 3H), 1.00 (d, J = 16.3 Hz, 2H), 0.93 —
0.89 (m, 3H), 0.69 (s, 3H). '°F NMR (377MHz, MeOD) & -89.33, -89.96, -111.85, -112.48, -182.36.
LCMS: [M-H]=511.4.

S ] 238&240

4 238 B 240 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,685)-6-(2,4- — 56~ F it -
3-F)-6-F2H T -2-H]-4,4- 9K -9a,11a- = TSNS -TH-3F R H(1,2-a]3E-6,7- %

L4 240 B 238 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R,6R)-6-(2,4- — F-6- FF S L it vz
3-5)-6-2 5 T-2- 5[ -4,4- Z R -9a,11a- — FETANE-1H-F R IF[1,2-a] FE-6,7- BEA ] &

23884240 24034238
B 165, W — SR FUR 2,4,6- = SMLNE 4 51 4,6- — F-2- T S FE Ik g w45 F
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-(2,4- — 4 -6- P A FEML g -3-3)-6-FF 2-2- 5 )-4.4-
9a,11a-— HE A ANE-1H-R L IH[1,2-a]3E-6,7- 1, BT FHEIRS (ALEF: Waters Acquity UPCC, £
W 4E: Daicel CHIRALPAK 1G-3,3.0%150mm, 3 um, #itshAf: A/B: CO2/MeOH(0.1%DEA)=50/50, Jiif:
1.5 mU/min, H#E: 37 °C) Fin BB EAE KL 597 238 (5 mg, 0.009 mmol, 31.25%, fREANE: 3.5
min) 1 5 €4 E #4051 240 (4 mg, 0.007 mmol, 25.00%, {REEEA]: 4.489 min).

225



WO 2025/021193 PCT/CN2024/107804

1b447) 238: 'H NMR (400 MHz, CDCI3) § 6.33 (d, J=10.1 Hz, 1H), 4.90 (t, J = 7.4 Hz, 1H), 3.91 (s,
3H), 3.74 (s, 1H), 3.60 (m, 1H), 2.23 (m, 1H), 1.99 (dd, J= 19.8, 8.2 Hz, 2H), 1.81 (s, 5H), 1.71 (d, ] = 3.7 Hz,
11H), 1.41 (d, T =10.3 Hz, 2H), 1.27 (s, 11H), 1.09 (m, 3H), 1.06 (s, 3H), 0.88 (d, J = 6.5 Hz,4H), 0.65 (s, 3H).
YF NMR (376 MHz, CDCI3) & -70.72, -70.77, -88.65, -89.28, -101.74, -101.79, -110.64, -111.26. LCMS:
[M-H]=570.45

1k &1 240: 'H NMR (400 MHz, CDCI3) § 6.33 (d, J = 10.1 Hz, 1H), 4.90 (t, ] = 7.3 Hz, 1H), 3.91 (s,
3H), 3.74 (s, 1H), 3.60 (m, 1H), 2.21 (dd, J = 21.3, 13.3Hz, 1H), 1.95 (s, 3H), 1.81 (m, 5H), 1.70 (d, ] = 8.7
Hz, 6H), 1.35 (m, 5H), 1.26 (s, 4H), 1.06 (s, 4H), 0.90 (d, ] = 6.5 Hz, 4H), 0.66 (s, 3H). '°F NMR (376 MHz,
CDCI3) § -70.76, -70.81, -88.65, -89.27, -101.80, -101.85, -110.64, -111.27. LCMS: [M-H] =570.45.

SR ] 255&256

&9 255 BR 256 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,68)-6-(4,6- — Fi-2- FH EIE ML 1e-
3-3)-6-52 2 O-2-3)-4,4- 2 -9, 11a- = FHE+ A S-1H-3F R IHF[1,2-2] 3E-6,7- 1%

&Y 2558256 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6R)-6-(4,6-— F.-2- B &8 Fe nit g
-3-35)-6-F2 5 O-2-3]-4,4- ZF-9a,11a- — A NS -1H-3R [ 1,2-a] FE-6,7- Z EZ ¥ 1l %

25558256

256-270255-2 25618255

4. £ 0°C T, BEY(ER)-5-[(32S.5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- — 5 -
2.2.5a,7a- P4 FH £ -4.5,5a,5b.6,7,7a.8,9,10,10a,10b,11,12,12a,12b- 1 7~ &L -3aH-3F [ I [1',2"1,21 3 3 [7,8-
d[1 3] - E A A8 -8-FE)-1-(2.4,6- = ML E-3- ) - 1-FF 165-1(300 mg, 0.500 mmol)¥& T Jo7K 2.1
(15 mL)dt, MAFES (21.62 mg, 0.120 mmol), EASRERSEY T 0°C RN 30 780 BRNE
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FANK (20 mL) WK, H LR FR(10 mL x 3)EEH, G IFRA VIR MM EEK (20 mL) Ve, )5
ToKTRERE T, Wy, IRGEEENG . Mr=Paoliss il st CRmRk: 28R ZF5=1: 0-15:
1) B2 @ E A 255-1 (233 mg, 0.305 mmol, 60.91%).'H NMR (400 MHz, CDCls) 3 6.27 (dd,] = 8.7, 2.0Hz,
1H), 4.94 — 4.85 (m, 1H), 4.07 — 3.96 (m, 5H), 2.16 — 2.06 (m, 1H), 2.05 — 1.91 (m,4H), 1.82 (ddd.J = 21.6,
14.0, 6.5Hz, 6H), 1.69 — 1.61 (m, 4H), 1.53 — 1.43 (m, 6H), 1.34 — 1.25 (m, 10H), 1.15 — 1.07 (m, 4H), 0.88
(dd,7 =6.8, 1.8Hz, 4H), 0.66 (dd,] = 7.8, 3.6Hz, 3H). ’F NMR(376MHz, CDCI3) § -68.67, -68.68, -68.72, -
68.74, -89.00, -89.62, -101.19, -101.26, -101.31, -111.36, -111.99.

#= EW(5R)-5-[(3aS.5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- —#i-2,2,5a,7a- Y FF -
4,5,52,5b,6,7,72,8,9,10,102,10b,11,12,12a,12b-1- 7S & -3aH-34 [ H[ 11,21, 2196 H[7,8-d1[ 1,3 Z A A IR 8
-8-F£1]-1-(4,6- — f-2- AR IE ML g -3-35) - 1-BF 255-1 (80 mg, 0.131 mmol)iE 4% 7 (% 73 75 ¥ : Instrument:
Waters Acquity UPCC, & i} : Daicel CHIRALPAK OD 3, 3*150mm, 3um, JRZ1M: A/B:
CO2/MeOH(0.1%DEA)=90/10, #iif: 2.0 ml/min, AFiR: 37 °C)EFIE & 255-2 (30 mg, 0.049 mmol,
37.40%, REHIE]: 3.798 min)Fl 256-2 (35 mg, 0.057 mmol, 43.51%, {REI}A]: 4.344 min)

=25 & 255-2 (30 mg, 0.049 mmo)#F T VIS (3 mL) #, MMAFEER (1.5 mL, 3mol/L),
SRR ATE B RGP 1 he @I TLC AR CRHEE: 288 OBE=1:1) AN, RERERESTE, (Fik
RN K (10mL) JIANEIR N FR T, KEH L OER(3<10mL)2ER . & 48 8 Z I B A
AEEKGX10 mLyFeik. L8820 EFTCKBRERIN T, 1 sERR4E 5200 & . sl # 2 Ch
k. ZBERZl5=63: 37) 4ifk, BRAGE AT Y 255 (15 mg, 0.026 mmol, 53.50%, R E: 1.534
min).

&4 255:  'HNMR (400 MHz, CDCl3) 8 6.26 (dd,J = 8.8, 2.1Hz, 1H), 4.88 (d,J = 7.3Hz, 1H), 3.99
(s, 3H), 3.74 (s, 1H), 3.60 (dt,] = 11.4, 4.1 Hz, 1H), 2.20 (dtd,] = 34.9, 14.0, 4.5Hz, 1H), 1.97 (d,] = 12.7Hz,
1H), 1.91 — 1.66 (m, 12H), 1.50 — 1.21 (m, 12H), 1.10 — 1.04 (m, 6H), 0.89 (d,J = 6.5Hz, 3H), 0.65 (s, 3H).
F NMR (376MHz, CDCl3) 8 -68.67, -68.72, -88.64, -89.26, -101.19, -101.25, -110.63, -111.26. LC-MS: [M-
H] =570.55.

el , s 255-2 Bk 256-2 T 45 H GuEA <4 256 (20 mg, 0.035 mmol, 61.15%, £# &R 1.701
min).

&%) 256: 'HNMR (400MHz, CDCl3) & 6.27 (dd,J = 8.8, 2.1Hz, 1H), 4.90 (dd,J = 7.9, 6.5Hz, 1H),
3.99 (s, 3H), 3.74 (s, 1H), 3.60 (dt,J = 11.4,4.2Hz, 1H), 2.24 (s, 1H), 1.99 — 1.94 (m, 1H), 1.91 — 1.58 (m, 12H),
1.48 —1.26 (m, 12H), 1.09 — 1.01 (m, 6H), 0.89 (t,J = 5.1Hz, 3H),0.66 (s, 3H). "’F NMR (376MHz, CDCl;) &
-68.68, -68.74, -88.63, -89.26, -101.26, -101.31, -110.63, -111.25. LC-MS: [M-H] =570.50.

St 263&264

f&4 263 B 264 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — -1-[(2R,6S)-6-(6-5-2,4- — F
SN -3-3E)-6-2 5 O -2-5]-9a, 11a- — B E NS -1H-FF K3 [1,2-a) FE-6,7- B
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WEY 264 B 263 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — &i-1-[(2R,6R)-6-(6-5-2,4- — H
S Hnt e -3-55)-6-F2 5 O-2-3E]-9a, 11a- — I EE AN E-1H-3R R FF(1,2-a] 3E-6,7- B M &

23441 2631 264-2 26324264 26415263

BESHER) 206, 1§ 206-1 Hefi 234-1 TS B F(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS, 1 1aR )-4,4- — %
-1-[(2R)-6~(6-F-2,4- — FHAR ML e -3-3)-6-F2 HE ©-2-FE1-9a, 1 1a- — FHIEF NS -1H-3F 1R [ 1,2-a]3E-6,7-
T FE(80 mg, 0.123 mmol) B FMEFF4> (8% Waters Acquity UPCC, i F: Daicel CHIRALPAK IG 3,
3.0¥150mm, 3um, FEHHI:A/B: CO/MeOH(0.1%DEA)=50/50, ¥iik: 1.5 ml/min, #iE: 37 °C) 554
i 263 (40 mg, 0.068 mmol, 57.10%, {REFRTIE]: 2.749 min)FTH i 264 (35 mg, 0.059 mmol, 39.81%, &
BEIfIE]: 3.838 min).

WEY 263: (30 mg, 0.051 mmol, 75.01 %). 'H NMR(400 MHz, CDCl3) § 6.10 (s, 1H), 5.00 — 4.91
(m, 1H), 3.94 (s, 3H), 3.87 (s, 3H), 3.74 (s, 1H), 3.60 (dd,J = 7.4, 4.0Hz,1H), 2.34 — 2.12 (m, 2H), 2.01 — 1.83
(m, SH), 1.77 — 1.58 (m, 8H), 1.47— 1.31 (m, 11H), 1.06 (s, SH), 0.90 (d,] = 6.5Hz, 4H), 0.66(s, 3H). °F NMR
(376MHz, CDCl3) § -69.77, -88.61, -89.24, -110.61, -111.24. LC-MS: [M-H] =582.45.

&Y 264: (20 mg, 0.033 mmol, 58.07 %). "H NMR(400 MHz, CDCI3) § 6.10 (s, 1H), 4.94 (d,] =
9.5Hz, 1H), 3.94 (s, 3H), 3.86 (s 3H), 3.74 (s, 1H), 3.60 (d,J = 10.9Hz, 1H), 2.19 (dd,J=30.1, 22.6Hz, 2H),
2.01 —1.94 (m, 2H), 1.89 — 1.66 (m, 10H), 1.43 — 1.26 (m, 11H), 1.10 — 1.03 (m, 6H), 0.88 (t,J = 6.4Hz, 4I),
0.65 (s, 3H). ’F NMR (376MHz, CDCl5) § -69.75, -88.62, -89.25, -110.62, -111.25, -157.57, -218.57. LC-
MS: [M-H] =582.45.

S ] 279&280

1hE%0 279 BE 280 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6S)-6-(3,5- ~ F ML 1 -2-3E)-6-52
FHO-2-H]-44- 25 -9a, la- B NE-1H-FFRIH(1,2-2]FF-6,7-—FF

&M 280 5279 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[ 2R,6R)-6-(3,5- — F At iE-2-35)-6-5%
H O-2-3E]-4,4- " -9a,1a- Z FFEANE-1H-F R IHF(1,2-a] FE-6,7- ZEFHIH] &
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2808279

AN TMSCI, n-BuLi, TMEDA i
e T .

FE Et,0,-78°C,1.5h

=
o N N\
OH
FI\%F F
™S .
INT2
—
09,
: 0L e
: B F p F
> o P
9 H F
%/o ﬁ’ o wo MOF
1 27941 279-2

279134280 28024279

i fE-78°CF, B NNNN-PUFEZ f (151.47 mg, 1.303 mmol)iF R To/K 2B (10
mL)F, IIAIETHME, 2.5M IE KW (0.487 mL, 1.217 mmol), {REFREEHFE 30 min. #LE59
3,5-ZHMEBE (100 mg, 0.869 mmol)EfEETL/K LI (1 mL)H, BEEMAR ERRNEF, K&
RAC-78°C HiEHE 0.5 AN E A (0.121 mL, 0.956 mmol), ZEEEHEHER N 1.5 /T, KK (10 mL)
IMAZI RStk e, KZEH 2B 2B 10 mLx 3)3EH. &3F 2B 22 H M EK(10 mLx 3)
Wik LT M2 FITOKBRBR T4, LR A G 2 & Ml A E M CRmmg 2itk, 153
RE AR 3,5- Z-4-(= FEF R (80 mg, 0.406 mmol, T 46.71%). 'H NMR (400
MHz, CDCl3) § 8.16 (s, 2H), 0.33 (s, 9H). "°F NMR (376MHz, CDCl3) 3 113.14.

SH S 237, 1§ 4-5-1- (- (ZFREP ) 2835 BED) -1H-MEM g 3,5- —m-4-(=
O RS M v AR . MR EEF R 4 (IXBR: Waters Acquity UPCC, 3% #::  Daicel
CHIRALPAK TA 4.6*250 mm, S5um, JizhH: A/B: CO»/MeOH (0.1%DEA)=50/50, i#: 1.5 ml/min,
IR 37°C) B31E% 279 (13 mg, 0.024 mmol, 32.50%, {REFSF: 2.374 min)f {59 280 (15 mg,
0.028 mmol, UL 37.50%, fREEME: 2.953 min).

1449 279: '"H NMR (400 MHz, CDCl3) § 8.32 (d,J = 2.2 Hz, 1H), 7.26 — 7.25 (m, 1H), 5.01 —4.93 (m,
1H), 3.74 (s, 1H), 3.60 (d,] = 11.4 Hz,1H), 2.32 — 2.09 (m, 2H), 1.97 (d,J = 12.7Hz, 1H), 1.89 — 1.77 (m, 4H),
1.77 — 1.65 (m, 5H), 1.55 — 1.39 (m, 4H), 1.38 — 1.19 (m, 8H),1.14 — 1.00 (m, 7H), 0.89 (t,J = 5.9Hz, 4H),
0.65 (s, 3H). '°F NMR (376 MHz, CDCls) 5 -88.63, -89.26, -110.62, -111.25, -122.52, -124.93. LC-MS: [M-
H] =540.40.

{b-&1 280: 'H NMR (400 MHz, CDCls) 8 8.31 (s, 1H), 7.23 (t, = 8.7 Hz, 1H), 4.95 (s, 1H), 3.74 (s,
1H), 3.60 (dt, J = 11.2, 4.0 Hz, 1H), 2.28 - 2.08 (m, 1H), 1.99 (dd, ] =20.5, 17.4 Hz, 1H), 1.89 — 1.60 (m, 9H),
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1.53 — 1.40 (m, 4H), 1.40 — 1.20 (m, 9H), 1.13 — 0.98 (m, 7H), 0.89 (t, J = 9.1 Hz, 4H), 0.65 (s, 3H). "’F NMR
(376 MHz, CDCL) § -88.63, -89.25, -110.62, -111.25, -122.96, -125.34. LC-MS: [M+H]* =542.40.

St f5] 281&276

1h&% 281 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-[2-(F FL 48 o )-6- SR ML i -3-FE ]-6- 32 k.
C.-2-%1-4,4-—§-9a,11a- — H R AN E-TH-3A [ FF[1,2-a]9E-6,7- B

&% 276 (1R,3aS,3bS.5aR,6R,7S,9aR,9bS, 11aR)-4,4- — #-1-[ 2R)-6-(6-F-2- 2 R ML nE -3-3E)-6- 72
B T-2-1-9a, 11a-— FHE TN S TH- 3R IR 1,2-a] 4F-6,7- — BE B 4%

B—F LA 165, KA FEE 246- = FAM s B 2.6- R H  (5R)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-11,11- = & -225a7a- P4 B K -
4,5,5a,5b,6,7,7,8,9,10,102,10b,11,12,12a,12b-F 7N &-3aH- A [ 1,24 1,2]FE HF[7,8-d][1,3] — 3R K 2
-8-FK]-1-(2,6- —HMLAE-3-25) - 1-KF 281-1

F P ¥ 281-1 (110 mg, 0.19 mmol, 1.0 eq)(E T 4Bk (5 mL)H, MIAZFZEFEESN (1.89 mL, 0.1
mol/L,10 eq), SIRIEHERR 2 NRE . 8 TLC R Chillk: 28R Z0E=5:1), FRREkExE, &
RN K (20mL) MAFIRM A RT, KIZEHZBRZEQ0mLx 3)XEH. AIF 282 /ZIF HAH
AR RQ0 mLx 3)PEi% . ToKBRERENT 1, LLIERIRAE B2 &, M= Buk i il el (f
Wk 2 O M=15: 1) &3 8 & Ak Y (SR-1-[2-( 7F £ 5 )-6- Fk BE -3- -5
[(3aS,5aR,5bS,7aR 8R,10a8,10bS,12aR, 12bR)-11,11- = % -2,2,53,7a- P4 B 3 .
4,5,5,5b,6,7,72,8,9.10,10a,10b,11,12,12a,12b- 17N E-3aH-3 [ H [ 1',2":1,2]FE H[7,8-d][ 1, 3] Z A AR 8
-8-F - 1-BF 281-2 (60 mg I 42.63%) LC-MS: [M-H] " =692.7,

B=4 LAWY 281-1 (40 mg, 0.06 mmol,1.0 eg)IRMRAENK (1 mL)FIT/KIUERH (4 mL)H,
A HAS TR (11.36 mg, 0.06 mmol, 1.0 eq), IIFAF] 70 FE, [BIR A 60 7040 /5, TLCCHMTK: £
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TR OHE=5: DR . RNRBFIRRESNE R, LR OFZER, AHALKERH TS, RET
BHE, HOEREBEWAl CAMWKR: 28K 2ZE=8: 20) &3 A & H K
(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R)-6-[2-(FFHE I )-6-FMk e -3-4E -6-F2 3 B-2-3E-4.4- 4R
9a,11a- = 3L+ N & -1H-3F % 3 [1,2-a] 3£ -6,7- — 1% 281 (22.02 mg, 0.035 mmol, 4l ¥ :100%, 4T
#R158.55%).

{b&1 281:  'HNMR (400 MHz, CDCI3) § 7.74 (td, ] = 8.0, 1.3 Hz, 1H), 7.38 (m, 5H), 6.51 (dd, I =
7.9,2.7 Hz, 1H), 5.39 (s, 2H), 4.87 (m, 1H), 3.74 (s, 1H), 3.60 (d, J =11.4 Hz, 1H), 2.20 (m, 1H), 1.96 (d, ] =
10.0 Hz, 2H), 1.77 (m, 11H), 1.38 (m, 8H), 1.20 (s, 2H), 1.06 (s, 3H), 0.98 (m, 2H), 0.87 (t, ] = 6.7 Hz, 3H),
0.64 (s, 3H). '°F NMR (376 MHz, CDCI3) § -73.15, -73.23, -88.62, -89.26, -110.62, -111.24. LC-MS: [M+H]
"=630.35

UG 10 A9 281 (30 mg, 0.048 mmol, 1.0eq)FATEFEE (5 mL)HF, IMAHER(PA/C,10%) (10
mg), SSEH 3G, EASKET, SR 2 /AN, IREEM S, SRS ENT gl Ch ik
2.1 2. l5=60: 40) 53 5 &[4 (1R.3aS,3bS,5aR 6R,7S,9aR,9bS,11aR)-4,4- — - 1-[(2R)-6-(6-fi-2-F5 5
ML -3-55)-6-F2 3 ©-2-381-9a, 11a- = NS - TH-3F [ 1,2-a]3E-6,7- —FF 276 (15 mg, 0.026 mmol,
aiff: 94.64%, WF: 55.22%).

WA 276: 'HNMR (400 MHz, CDCl3) 6 7.70 (td, J = 8.0, 2.4 Hz, 1H), 6.46 (m, 1H), 4.85(d, J=7.4
Hz, 1H), 3.74 (s, 1H), 3.60 (dt, ] = 11.3, 4.1 Hz, 1H), 2.19 (m, 1H),1.97 (d, J = 12.8 Hz, 1H), 1.77 (m, 9H),
1.34 (m, 11H), 1.12 (dd, T = 10.2, 6.7 Hz, 2H), 1.06 (s, 3H), 0.98 (m, 2H), 0.91 (dd, J = 6.5, 2.9 Hz, 3H), 0.66
(s, 3H). '°F NMR (377 MHz, CDCI3) & -76.83, -76.89, -88.65, -89.25, -110.59, -111.28. LC-MS: [M+H]
*=538.35.

SR (7] 283&289

A& 283 BX 289 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R,6R)-6-(2- Z. 5 5= -6- SR AL g -3- T )-
6-F2H O-2-1-4,4- T FF-9a, 1 la- — F AN E- 1H-FF I [ 1,2-a]3E-6,7- 2

&Y 289 Bk 283 (1R.3aS,3bS,5aR,6R,7S,9aR,9b8,11aR)-1-[(2R,6S)-6-(2- 7. I -6- M BE -3-F5)-
6-FAH CL-2-7]-4 4- — 9 -9a,11a- — A NE-1H-FF R FH[1,2-a]3E-6,7- Z FE ] %

2838289 28957283

SN 281, KRR AR ORI PR AR S AN, B TR (I Waters
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Acquity UPCC , 4 i 4+ . Daicel CHIRALPAK AD-3,3.0%150mm, 3 wm , ¥t 37 #1: A/B:
CO2/MeOH(0.1%DEA)=50/50, #i#: 1.5mlmin . FEiE: 37°C) BEMLAY 289 (27 mg, 0.046 mmol,
W% 28.80%, REAMIA: 3.216 min)fl 283 (35 mg, 0.062 mmol, I3 38.89%, fREAHTI. 4.126
min).

1bE% 289: 'H NMR (400 MHz, CDCls) 8 7.68 (t, ] = 8.1 Hz, 1H), 6.46 (dd, ] = 7.9, 2.7 Hz, 1H), 4.81
(dd, J=17.9, 5.1 Hz, 1H), 4.39 (q, ] = 6.8 Hz, 2H), 3.74 (s, 1H), 3.62 — 3.58 (m, 1H), 2.20 (dd, ] = 35.0, 4.4
Hz, 1H), 1.97 (d, ] = 12.6 Hz, 1H), 1.86 — 1.79 (m, 4H), 1.76 — 1.65 (m, 10H), 1.39 (t, ] = 7.1 Hz, 9H), 1.26
(s, 1H), 1.07 (d, ] = 5.5 Hz, 5H), 0.91 (d, J = 6.5 Hz, 4H), 0.66 (s, 3H). 19F NMR (376 MHz, CDCI3) § -73.29,
-88.64, -89.26, -110.63, -111.26. LC-MS: [M-H]=566.45.

1k447 283: 'H NMR (400 MHz, CDCl3) & 7.67 (t, ] = 8.0 Hz, 1H), 6.45 (dd, J = 7.9, 2.7 Hz, 1H), 4.82
—4.78 (m, 1H), 4.39 (qd, J = 7.1, 1.3 Hz, 2H), 3.74 (s,1H), 3.60 (d, J = 11.4 Hz, 1H), 2.20 (dd, ] = 34.8, 4.5
Hz, 1H), 1.97 (d,J = 12.8 Hz, 1H), 1.85— 1.78 (m, 4H), 1.70 (ddd, = 15.5, 11.4, 6.4 Hz,10H), 1.39 (, 1= 7.1
Hz, 7H), 1.26 (d, ] = 3.7 Hz, 2H), 1.07 (d, ] = 5.7 Hz, 5H), 1.02 — 0.94 (m, 2H), 0.90 (d, J = 6.5 Hz, 3H), 0.66
(s, 3H). 19F NMR (377 MHz, CDCI3) § -73.22, -88.64, -89.27, -110.64, -111.27. LC-MS: [M-H]= 566.50.

St {5 184
&Y 184 (1R,3a8,3bS,5aR,7S,9aR,9bS,11aR)-4,4- - H-1-[2R)-6-(4-F.-2- R A HFE H)-6-BH T
2-F)-7-85-9a, 11a- = FHEA A S -1H-3F LI [1,2-a] FE-6-FR 151 &%

SIS 97 WG AL, TS A {E(IR,3aS,3bS,5aR,7S,9aR,9bS, 1 1aR)-4,4- — fi-1-[(2R)-6-(4- T
2-FEHERE)-6- 725 O-2-2]-7- 52 55 -9a, 11a- — FEA- 755 1H-2F 1 [ 1,2-a]3E-6-1d 184 (5 mg, 0.008
mmol, 5.11%).

&4 184: 'H NMR (400 MHz, CDCI3) § 7.28 (m, 1H), 6.63 (ddd, I = 13.2, 9.6, 4.1 Hz, 2H), 4.84
(m, 1H), 4.15 (dd, = 11.1, 8.3 Hz, 1H), 3.83 (s, 3H), 2.48(m, 2H), 2.01 (d, J = 10.3 Hz, 2H), 1.88 (m, 4H),
1.57 (m, 5H), 1.37 (s, 4H), 1.33 (s, 2H), 1.29 (s, 4H), 1.08 (d, ] = 10.6 Hz, 2H), 0.90 (dd, ] = 6.4, 4.0 Hz, 4H),
0.76 (s, 3H), 0.66 (d, = 1.6 Hz, 3H). '°F NMR (377 MHz, CDCI3) § -90.20, -90.84, -111.49, -112.13, -112.95,
-113.01. LC-MS: [M-H] =549.50.

K] 260
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&4 260
(1R,32a8,3bS,5aR,78,9aR,9bS,11aR)-4,4- — F-1-[2R,6R)-6-(6-7.-2- F S FE Mt g -3-3)-6-F2 F B-2- -
7-$#%H-9a,11a- = FEA NS -TH-IR R I [1,2-2] FE-6-8 2R

E

N
= 0,
A
wOH

1R,3a8S,3bS,5aR,78,9aR,9bS,11aR)-4,4- — % -1-[(2R,65)-6-(6-F-2- FH F H ML uE-3-3)-6-2 & 0-2-H#]-7-
FE-9a,11a-— FEFANE-1H-3F R IF(1,2-a]FE-6-B1 (154

ZHSEHH 97 WA, H 189 {FASEHERRIFIE A GBS (12 mg, 40E: 85%, /"3
43.54%). MEEFHH S (A% Gilson281, fiffE: Daicel CHIRALCELIG, 250mm x30 mm 1.D.,
10pm, ¥shA: Hex/EtOH[0.2%NH3(7M Solution in MeOH)]= 60/40, iik: 20 ml/min, JE¥: UV 214
nm, FR:35°C), B AGEMAK 260 (8 mg, fREINTE: 10.7min; ZfEF: 100%, F=%K: 66.67%).

&Y 260: '"HNMR (400 MHz, CDCls) § 7.69 (t, 1=8.0, 1H), 6.48 (dd, 1=7.9, 2.7, 1H), 4.85 — 4.78
(m, 1H), 4.15 (dd, J=11.0, 8.2, 1H), 3.96 (s, 3H), 2.54 — 2.40 (m, 2H), 2.28 — 1.82 (m, 9H), 1.75 — 1.40 (m,
10H), 1.11 (dddd, J=19.3, 15.6, 6.5, 4.1, 5H), 0.91 (d, J=6.5, 3H), 0.76 (s, 3H), 0.67 (s, 3H). '’F NMR (376
MHz, CDCI3) 5-73.22 (s, 1F), -90.52 (d, J=240.0, 1F), -111.81 (d, ]=240.0, 1F). LC-MS: [M+H]'=552.3.

PUT sl vl S5 S il 2 19 &k

i
\ Vet AB W SEC IR 777 K
it R R
&2 EE
il
174 'HNMR (400 MHz, CDCl3) $ 6.98 (d, | 1X %% : Waters

1 =27 Hz, 1H), 6.93 (t, J = 9.6 Hz, | Acquity UPCC,
1H), 6.77 — 6.70 (m, 1H), 4.97 (d, J = | & 1% ¥ : Daicel
5.6 Hz, 1H), 3.85 (s, 1H), 3.79 (s, 3H), | CHIRALPAK
3.59(d, J=10.8 Hz, 1H), 2.65 (s, 1H), | OJ 3, 3*150mm,

(1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-

2.02(d, T=12.1Hz, 2H), 1.87 (t, 7= | 3um , R 3
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B-1-[(2R)-6-(2- F-5- FH AR B 2 B )-6-
2 -2- & ]9alla- — B A -
2,3,3a,5,53,6,7,8,9,92,9b,10,11,11a- +
VY& -1H-3 R I 1,2-a] FF-6,7- B

27.7 Hz, 9H), 1.77 — 1.69 (m, 5H),
1.45(d,J=10.1 Hz, 6H), 1.12 (s, 3H),
1.04 (s, 3H), 0.95 — 0.89 (m, 3H), 0.63
(d, T = 8.8 Hz, 3H). 'F NMR (376
MHz, CDCls) § -109.79, -130.39. LC-
MS: [M+H-H20] = 515.50.

A :A/B:
CO2/MeOH(0.1
%DEA)=75/25,
w20
ml/min, -
37 °C, fRE RS
JAl: 2.501 min.

163

(1R,3aR,5aR,6R,7S,9aR,9bR, 11aR )-4-
% -1-[(2R,6R)-6-(2- # -6- FF 46 % 7%
H)-6-F5 B 2 -2- 2 ]-9a,11a- — H AL -
2,3,3a,5,52,6,7,8.9.92,9b,10,11,11a- +
D_Tl%-IH-%DZ%[LZ-aﬁE/-Q%:@Ei

=

(1R.3aR,5aR,6R,7S,9aR,9bR, | 1aR)-
4- - 1-[(2R,68)-6-(2- T -6- B & FE 5%
H)-6-¥ H 2 -2-3E ]-9a,11a- = H AL -
2,3,32,5,52,6,7,8,9,92,9b,10,11,11a- 1
MU -1H-34 LRI 1,2-a]FF-6,7- 1

'"H NMR (400 MHz, CDCl3) ¢ 7.17
(dd, 1=153,8.1 Hz, 1H), 6.73 — 6.63
(m, 2H), 5.01 (d, J = 7.3 Hz, 1H), 3.86
(d, J=13.8 Hz, 4H), 3.59 (d, ] =11.1
Hz, 1H), 3.19 (d, J = 10.7 Hz, 4H),
2.66 (s, 1H),2.15-2.00 (m, 2H), 1.91
— 1.74 (m, 9H), 1.62 (s, 3H), 1.48 —
1.31 (m, 7H), 1.09 (d, J = 10.1
Hz,4H), 1.04 (s, 3H), 0.89 (d, ] = 6.4
Hz, 3H), 0.61 (s, 3H). F NMR (376
MHz, CDCl3) 6-109.83, -117.19. LC-
MS : [M+Na]"=531.50.

1% #% . Waters
Acquity UPCC,
& 1% ¥ Daicel
CHIRALPAK
IC 3,
3.0%150mm,
3um i
#H :A/B:CO2/Me
OH(0.1%DEA)=
60/40, WIE: 1.5
0
37 °C, & &I}
[]: 2.826 min.

ml/min ,

164

o

(1R,3aR,5aR,6R,7S,9aR,9bR, 11aR )-4-
T-1-[(2R,6S)-6-(2-F-6- F S L AR 3L )-
6- ¥% & -2- 36 1-9a,11a- — 3 -
2,3,32,5,5a,6,7,8.9,92,9b,10,11,11a-
VY& 1H-3F R H[1,2-a]FE-6,7- — BF Bk,

'H NMR (400 MHz, CDCl3) ¢ 7.17
(dd, T=15.0, 8.3 Hz, 1H), 6.72 — 6.64
(m, 2H), 5.01 (s, 1H), 3.88 (s, 3H),
3.86 (s, 1H), 3.59 (d, J = 11.1Hz, 1H),
2.66 (s, 1H), 2.05 (dd, T =22.9,9.0 Hz,
2H), 1.93 (dd, J = 13.6, 6.1 Hz, 2H),
1.88 — 1.80 (m, 4H), 1.74 (d, ] = 9.4
Hz, 2H), 1.61 (d, J= 11.8 Hz, 4H),

1€ 2% : Waters
Acquity UPC, &
T A

CHIRAL (S,S)-

REGIS
Whelk (o)
4.6*150mm,
3.5um, ¥zhAA:
A/B:
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(1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-
# -1-[(2R,6R)-6-(2- I -6- 1 4 & K
H)-6-F 3 O -2-F1-9a,11a- — H 3
2,3,32,5,52,6,7,8,9.9a,9b,10,11,11a- +
P& 1H-IR R 1,2-a]3E-6,7- "B

1.46 (d, J = 9.4 Hz, 3H), 1.41 — 1.32
(m, 4H), 1.14 — 1.07 (m, 3H), 1.04 (s,
3H), 0.91 (d, J = 6.5 Hz, 3H), 0.63 (s,
3H). 'F NMR (376 MHz, CDCl;) J -
109.83, -117.27. LC-MS: [M+Na]+
=531.45.

CO2/MeOH(0.1
9%DEA)=50/50,
W
ml/min, 3 :
37 °C, fREW
[H: 2.931 min.

1.5

202 "HNMR (400 MHz, CDCl3) 6 6.45 (d, | X #§ : Waters
1=10.2 Hz, 2H), 4.96 (s, 1H), 3.86 (s, | Acquity UPCC,
4H), 3.59(d, J=11.3 Hz, 1H), 2.66 (5, | B2i&+E: REGIS
1H), 2.10 — 1.99 (m, 4H), 1.84(s, 5H), | CHIRAL (S,S)-

(1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-1-
1.75 (s, 2H), 1.67 (d, ] = 6.8 Hz, 3H), | Whelk ol
[(2R,6S)-6-(4,6- — f-2- FH & B 4 3E)-
1.41 (dd, J = 19.3, 9.6 Hz, 6H), 1.11 | 4.6*150mm,
6-¥2 3 0L -2- 3£ -4- 5 -9a, 1 1a- — F 2 _
(s, 4H), 1.04 (s, 3H), 0.91 (d, ] = 6.5 | 3.5umMobile ,
2,3,32,5,53,6,7,8,9,9a,9b,10,11,11a- + o
u | Hz, 3H), 0.63 (s, 3H). "FNMR (376 | %t 2 #H
VU 1H-3F R FF[1,2-a]3F-6,7- — BFEL
: MHz, CDCl3) ¢ -109.81, -110.43, - | A/B:CO2/MeOH
110.45, -113.92, -113.94. LC-MS: | (0.1%DEA)=60/
[M-H]" =549.50. 40, WHK: 1.5
mlmin, £ :
(IR,3aR,5aR,6R,7S,9aR,9bR, 11aR)-1- 37 °C, PREI
[(2R,6R)-6-(4,6-— Fii.-2- FF 4L S 5 )- J&: 3.131 min.
6-¥2HE B -2-FE-4- 5 -9a, 1 1a- — FH L
2,3,3a,5,52,6,7,8.9,92,9b,10,11,11a- +
VU S 1H-PR %I [ 1,2-a])3F-6,7-— %

203 'HNMR (400 MHz, CDCl3) 6 6.45 (d, | X #% : Waters

J=9.8 Hz, 2H), 4.95 (s, 1H), 3.85 (d, | Acquity UPCC,

(1R,3aR,5aR.6R,7S.9aR,9bR, 11aR)-1-
[(2R,6R)-6-(4,6- — -2 FH S L 5L )-
6-32FH 0 -2-F]-4-%-9a,11a- — H -
2,3,32,5,52,6,7,8,9,9a,9b,10,11,11a- +

J = 6.1 Hz, 4H), 3.62 — 3.56 (m, 1H),
2.66 (s, 1H), 2.02 (d, 7= 13.3 Hz, 3H),
1.84(s, ST), 1.71 (s, 6H), 1.47 — 1.40
(m, SH), 1.09 (d, T = 5.3 Hz, 4H), 1.04
(s, 3H), 0.89 (d, J = 6.6 Hz, 4H), 0.62

Bk REGIS
CHIRAL (S.9)-
Whelk

4.6*150mm,

0Ol

3.5umMobile ,
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TS -1H-38 & [1,2-a]3F-6,7- — BEEX,

(1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-1-
[(2R,6S)-6-(4,6- — f.-2- F 4 H A 5)-
6-23 O-2-31-4-5-9a, 1 1a- — H H-
2,3,32,5,52,6,7,8.9,9a,9b,10,11,11a- +
MU & -1H-3F IR [1,2-a]3F-6,7- — B

(s, 3H). "F NMR (376 MHz, CDCl;)
6-109.81,-110.39,-110.41,-113.84, -
113.86. LC-MS: [M-H] =549.50.

oz M

A/B:CO2/MeOH
(0.1%DEA)=60/
40, W 1.5
AU
37 °C, fREW
J&l: 3.356 min.

ml/min ,

245

(1R,3aR,5aR,6R,7S,9aR 9bR, 11aR)-4-
F-1-[(2R,68)-6-F2 T -6-( 1 - B 5k Wi nafs -
7-FH ) B -2- % ]-9a,1la- — 1 E -
2,3,3a,5,5,6,7,8.9,9a,9b,10,11,11a- +
m;ﬁ-lﬂ-w@#u,2-a1$-g,7-:@$ai

(1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-4-
H-1-[(2R,6R)-6-F% T -6-(1 - F JH b s -
7- £ ) B -2- 3 ]9a,11a- — -
2,3,3a,5,5a,6,7,8,9,9a,9b,10,11,11a- +
DS -1H-3R R I 1,2-2]3E-6,7- %

'HNMR (400 MHz, CDCl3) 5 8.11 (s,
1H), 7.72 (d, ] = 7.9 Hz, 1H), 7.53 (1,
1 =359 Hz, 1H), 7.21 (m, 1H), 531
(dd, J=8.1, 5.1 Hz, 1H), 4.48 (s, 3H),
3.85 (s,1H), 3.60 (m, 1H), 2.64 (d, J =
13.3 Hz, 1H), 1.88 (m, 12H), 1.61 (d,
J=9.8 Hz, 2H), 1.39 (m, 7H), 1.12 (m,
4H), 1.04 (s, 3H), 0.93 (d, ] = 6.5 Hz,
3H), 0.65 (d, T =13.8 Hz, 3H). °F
NMR (377 MHz, CDCI3) § -109.52.
LC-MS: [M-H]=537.50

1% # : Waters
Acquity UPCC,
i 4 : Daicel
CHIRALPAK

0Z 3 )

3*150mm, 3um,
Wi B M :A/B:
CO2/MeOH(0.1
%DEA)= 60/40,
ml/min, A
37 °C, fREIHS
A: 4.831 min.

1.5

246

(1R,3aR,5aR,6R,7S,9aR,9bR, 11aR)-4-

"H NMR (400 MHz, CDCl3) § 8.16 (s,
1H), 7.74 (d, ] = 8.0 Hz, 1H), 7.57 (d,
J=6.6Hz, 1H), 7.22 (s, 1H), 5.30 (dd,
7=8.5,4.8 Hz, 1), 4.52 (s, 3H), 3.85
(s,1H), 3.59 (d, J = 11.5 Hz, 1H), 2.66

1 ¥ : Waters
Acquity UPCC,
5 4% # : Daicel
CHIRALPAK
0Z 3 )
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S-1-[(2R.6R)-6- 75 I -6-(1 - F F5 W] e
7- H ) & -2- & ] 9a,1la- = H £
2,3,32,5,52,6,7,8,9,92,9b,10,11,11a- +
@%-1H—W&#[l,2-aﬁﬁ-6,7-iﬁ%?ﬁ

(s, 1H), 2.02(d, J=10.9 Hz, 3H), 1.87
(dd, J = 19.3, 15.1 Hz, 8H), 1.73 (m,
2H), 1.63 (s, 3H), 1.47 (m, 6H), 1.10
(d, J=12.3Hz, 3H), 1.05 (s, 3H), 0.94
(d, J = 6.5 Hz, 3H), 0.63 (s, 3H). F
NMR (377 MHz, CDCI3) & -109.71.

3*150mm, 3um,
L B AR -
CO2/MeOH(0.1
%DEA)= 60/40,

ml/min, Hi&:

A/B:

1.5

LC-MS: [M-H]=537.50 37 °C, TRENS
Tk il 6.853 min.
(1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-4-
F-1-[(2R,68)-6- 5% F-6-(1- FF F 5] g -
7- 3 ) B -2- # ]9a,1la- — B 2 -
2,3,33,5,52,6,7,8.9,9a,9b,10,11,11a- +
PUS-1H-3R R FF[1,2-a]3E-6,7- — %
v
253 \//” "H NMR (400 MHz, CDCl5) § 8.26 (s, | 1X #% :  Waters
/ - 1H), 7.42 (t, ] = 7.8 Hz, 1H), 7.34 (d, | Acquity UPCC,
I =8.5Hz, IH), 7.15 (d, J = 7.0 Hz, | Ai#k: REGIS
Ho' - 1H), 5.06 (s, 1H), 4.15 (s, 3H), 3.85(s, | CHIRAL
(IR.3aR,5aR,6R,7S,9aR,9bR, 1 1aR)-4- | 1H). 3.59 (dd, J = 11.4, 3.6 Hz, 1H), | (S,S)Whelk
#-1-[(2R.6R)-6-F H-6-(1-HI = mg| m - | 1.85 (m, 18H), 1.44 (m, 4H), 1.26 (s, | O1,4.6*150mm,
4- ) © 2- B ]9a,11a- — F 3L - | 3H), 1.04 (s, 3H), 088 (d, J= 6.4 Hz, | 3.5 um , i 5
2,3,32,5,52,6,7.8.9,92,9b,10,11,11a- -} | 3H), 0.60 (s, 3H). F NMR (376 | #1 :  A/B:
DU TH-3R R 3 [1,2-a]3E-6,7-— % MHz, CDCI3) § -109.77. LC-MS : | CO2/MeOH(0.1
[M-H]'=537.55 %DEA)=60/40,
/i $ 1.5
mlUmin, FEi&:
37 °C, TREEHS
[B: 6.346 min.
270 'H NMR (400 MHz, DMSO-d6) & | 1 # : Waters
12.93 (s, 1H), 8.04 (s, 1H), 7.60 (d, T | Acquity UPCC,

(1R,3aR,5aR 6R,7S,9aR 9bR, 11aR)-4-
H-1-[(2R)-6- ¥4 FE -6-(1H- 15[ 1k -7- 5 )

=7.9Hz, 1H),7.28 (d,J=6.9 Hz, 1H),
7.08 — 7.04 (m, 1H), 5.29 (d, J = 4.2
Hz,1H), 4.96 (s, 1H), 4.41 (d, ] = 6.0
Hz, 1H), 4.24 (d,J = 3.3 Hz, 1H), 3.58

£ 0% &+ . Daicel
CHIRALPAK

IC 3,
3.0*150mm,
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g -2- F ]9alla- — H H -
2,3,3a,5,5a,6,7,8,9,9a,9b,10,11,11a- +
PUS-1H-3F8 03[ 1,2-a]3E-6,7- — 7

(s, 1H), 3.30 (s, 1H), 2.03 — 1.92 (m,
2H), 1.72 (s, 6H), 1.62 (d, J = 12.9
Hz,4H), 1.36 (d, I = 7.7 Hz, 2H), 1.23
(s, 5H), 0.98 (s, 5H), 0.95 (s, 3H), 0.84
(d, J = 6.4 Hz, 4H), 0.55 (s, 3H). VF
NMR (377 MHz, DMSO) & -108.68.
LC-MS:

3um, YRBIAE:
A/B:
CO2/MeOH=50/
50, RE: L5
AU
37 °C., fREW
J&l: 1.977 min.

ml/min ,

[M-H]= 523.50

LT Sl v] A 25 SEiifsl 73 & &7k, PRSPt — D TR Roe k.

. g baN ’
SRt RAELE R
/=Y
"H NMR (400 MHz, CDCl3) 6 7.17 (td, ] = 8.4, 6.6 Hz,
1H), 6.69 (dt, J = 8.6, 4.5 Hz, 2H), 5.06 —4.93 (m, 1H),
3.88 (s, 3H), 3.62 (s, 1H), 1.97 (d, 1 =12.9 Hz, 1H), 1.89
— 1.78 (m, 4H), 1.71 (ddd, J = 23.3, 11.2, 5.2 Hz, 4H),
302

(1R,3a8,3bR,5aR,7S,9a8,9bS,11aR)-4,4- —
T-1-[(2R)-6-(2-F-6- F 8. FE R 3 )-6- 0 3%
C.-2-25]-9a, 1 la- Z F B+ S - TH-3A
[1,2-a]3F-7-B

1.62 — 1.50 (m, 3H), 1.48 — 1.18 (m, 11H), .13 — 0.97
(m, 5H), 0.89(dd, T = 6.5,4.2 Hz, 3H), 0.84 (s, 3H), 0.65
(d, J=4.5 Hz, 3H) 1%F NMR (376 MHz, CDCl3)  -88.96,
-89.59, -110.84, -111.47, -117.20, -117.26.

314

(1R,3aS,3bR,5aR,7S,9a8,9bS,11aR)-4,4- —
- 1-[(2R,6S)-6-(2-Fr-6- F A L2 E)-6-F2
FC-2-4]-9a,11a- — FI A NE-TH- AL
IF[1,2-a]HE-7-BEEk

'HNMR (400 MHz, CDCl3) 6 7.21 — 7.13 (m, 1H), 6.69
(dt, T = 8.6, 4.5 Hz, 2H), 5.01 (dd, J = 8.1, 6.3 Hz, 1H),
3.88 (s, 3H), 3.62 (s,1H), 2.06 — 1.90 (m, 3H), 1.85-1.70
(m, 7H), 1.60 (dd, J = 10.8, 3.4 Hz, 3H), 1.46 — 1.37 (m,
5H), 1.30 (dd, 7=16.2, 10.6 Hz, 6H), 1.13— 1.00 (m, 4H),
0.89 (t, ] = 4.9 Hz, 3H), 0.84 (s, 3H), 0.66 (s, 3H). '°F
NMR (376 MHz, CDCl3) ¢ -88.96, -89.59, -110.85, -
111.48, -117.25.

SFC 74y 7k X488 Waters Acquity UPCC, it
Daicel CHIRALPAK OX_3, 3*150mm, 3um, JiZ0HE:
A/B: CO2/MeOH(0.1%DEA)= 65/35, W & : 2.0
ml/min, F{&:37 degree, J1: UV214nm; SFC {#
FERSA): 1.473 min
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(1R,3aS,3bR,52R, 75,928,968, 11aR)-4,4-—
H-1-[(2R,6R)-6-(2- -6~ F SAIEHEBE)-6-57
HE-2-3E]-9a,11a- — H IS -1H-FF K
H[1,2-a]3E-7-8

315

(1R,3a8,3bR,5aR,7S,9aS,9bS,11aR)-4,4- —
M- 1-[(2R,6R)-6-(2- -6~ H S A B )-6-17
FHO-2-F)-9a,11a- HE T AE-1TH-H K
IH[1,2-a]3F-7-HF 2

HO'

(1R,3aS,3bR,52R,7S,9a8,9bS, 11aR)-4,4-—
.-1-[(2R,6R)-6-(2-5-6- T AL AR AL )-0-52
FO-2-2]-9a, 1 1a-— U E:A NS TH- 3R K
H[1,2-a]3E-7-1

'H NMR (400 MHz, CDCL3) é 7.17 (d, ] = 6.6 Hz, 1H),
6.69 (dd, J = 8.5, 3.5 Hz, 2H), 5.01 (s, 1H), 3.88 (s, 3H),
3.69 — 3.56 (m, 1H), 2.01 (s, 2H),1.83 (dd, J = 9.8, 5.3
Hz, 4H), 1.76 — 1.69 (m, 4H), 1.62 — 1.53 (m, 4H), 1.43
(dd, J = 12.6, 8.0 Hz, 3H), 1.35 — 1.26 (m, 6H), 1.14 —
1.07 (m,3H),1.02 (d, J = 13.5 Hz, 2H), 0.89 (d, ] = 6.5
Hz, 3H), 0.84 (s, 3H), 0.65 (s, 3H)."°F NMR (376 MHz,
CDCl3) ¢ -88.96, -89.59, -110.85, -111.48, -117.20.

SFC 59 J7ik:  LF: Waters Acquity UPCC, 154!
Daicel CHIRALPAK OX_3, 3*150mm, 3um, JisiAH:
W 20
ml/min, ##E:37 degree, ¥: UV214nm; SFC {#
BABTE]: 1.694min

A/B: CO2/MeOH(0.1%DEA)= 65/35 ,

373

(1R,3aS,3bR,5aR,7S,9a8,9bS, 1 1aR)-4,4- —
F-1-[(QR)-6- ¥4 3 6-(1- 1 2£-1,2,3 4- T &
ZeIR R -5-H) B -2-35]-9a, 11a- — I
ANE-TH-I I 1,2-a]FE-7-1%

"H NMR (400 MHz, CDCl3) 3 5.09 (dd, J = 8.0, 5.7 Hz,
1H), 4.16 (d, J = 0.6 Hz, 3H), 3.70 — 3.54 (m, 1H), 2.04
—1.90 (m, 3H), 1.82 (s, 2H), 1.78 — 1.66 (m, 6H), 1.63 —
1.52 (m, 4H), 1.45 (d, J = 11.9 Hz, 5H), 1.36 — 1.28 (m,
3H), 1.17 — 1.07 (m, 3H), 1.05 — 0.95 (m, 2H), 0.91 (dd,
J=16.5,3.4 Hz, 3H), 0.85 (s, 3H), 0.66 (s, 3H)."”F NMR
(377 MHz, CDCl) 8 -89.29 (d, J = 237.1 Hz, IF), -
111.17 (d, J=237.0 Hz, 1F).LC-MS: [M+H]'=495 45
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(1R,3a8S,3bR,5aR,7S,9a8,9bS,11aR)-4,4-
#-1-[(2R,68)-6-F3 HE-6-(1-F 3-1,2,3,4-7
BEIRIE-5- ) -2-35]-9a, 1 1a-— P 2E
+ﬁ’§:\—1H—%ﬂi#[],2—aﬁE-7-@Eﬁ

Mo

"H NMR (400 MHz, CDCL3) § 5.10 (s, 1H), 4.16 (s, 3H),
3.62 (dd, J = 13.5, 8.5 Hz, 1M), 2.01 (dd, J = 26.0, 8.5
Hz, 3H), 1.86 — 1.68 (m, 6H), 1.65 — 1.57 (m, 3H), 1.45
(dd, J=23.4, 11.5 Hz, 8H), 1.31 (dd, J = 18.9, 7.1 Hz,
3H), 1.12 (t, J = 15.1 Hz, 3H0), 1.01 (¢, J= 11.9 Hz, 2H),
0.92 (d, J = 6.3 Hz, 3H), 0.85 (s, 3H), 0.66 (s, 3H).

380 - F NMR (376 MHz, CDCl3) & -89.29 (d, J = 237.1 Hz,
- IF), -111.16 (d, J = 237.1 Hz, IF). LC-MS:
[M-+H]"=495.50.
SFC FHH77 (XE%: Waters Acquity UPCC, B i#t:
(1R,3a8,3bR,54R,7S,9a8,9bS, 11aR)-4,4-— | Daicel CHIRALPAK IB 4.6*250mm, Sum, ¥z
5 L-[(2R,6R)-6- 2 Hoe6-(1-FF 31,23 4 | CO2/MeOH(0.1%DEA)=60/40, Vi 1.5 mL/min, ¥
R RIE-5-3) 0-2-5]-9a, 1 1a-— 12K 1:37°C); LREMTE: 3.655 min
TAETH-PR R I 1,2-a) FE-7-B5
'H NMR (400 MHz, CDCl3) 8 5.10 (t, J = 11.4 Hz, 1H),
4.16 (s, 3H), 3.64 (dd, J=23.3, 13.7 Hz, 1H), 2.05— 1.91
(IR.3aS,3bR,5aR,78,9a8,9b8, 11aR)-4,4-— | (m, 3H), 1.88 — 1.77 (m, 4H), 1.76 — 1.62 (m, 5H). 1.45
- 1-[(2R,6R)-6-5F-6-(1-F 2£-1,2,34-D0 | (¢ 7= 26.1 Hz, 6H), 1.32 (d, J = 23.3 Hz, 5H), 1.12 (1, J
FURIRNE-5-38) T-2-9E]-9a,11a-— 3L | = 15.0 Hz, 3H), 1.01 (t,J= 12.4 Hz, 2H), 0.91 (d, J= 6.6
l Hz, 3H), 0.85 (s, 3H), 0.66 (s, 3H). 'F NMR (376 MHz,

(IR,3a8,3bR,5aR,7S,9aS,9bS, 1 1aR)-4,4- —
HF-1-[(2R,68)-6-F5 F-6-(1-F 5£-1,2,3,4- 1Y
BALH NE-5-2) Cu-2-3E]-9a, 1 1a-— 3%
TR I 1,2-2]3F-7-8F

CDCl3) § -89.29 (d, J = 237.1 Hz, 1F), -111.17 (d, J =
237.2 Hz, 1F). LC-MS: [M+H]"=495 45,

SFC FM:Hr4 ({X3%: Waters Acquity UPCC, B iEHE:
Daicel CHIRALPAK IB 4.6%250mm, 5um, Jiz0HA:
CO2/MeOH(0.1%DEA)=60/40, J3#: 1.5 mL/min, 4+
#:37°C); PREGISIE]: 4.240 min

PAF S ol A5 S5 168 &169 HI& U7 K TE K-
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- ) SFC #7475k
St EiEaY & 4R A4
Jegh R
'H NMR (400 MHz, | f{#%: Waters
CDCls) & 831 (d, J = 5.8 Hz, | Acquity UPCC,
1H), 6.71 (dd, J = 5.8, 2.2 Hz, | 1% 4F: Daicel
1H), 6.67 (d, J = 2.1 Hz, 1H), | CHIRALCEL
3.99 (d, 1= 6.9 Hz, 1H), 3.85 (s, | IG,
(1R,3aS.,3bS.5aR,6R,7S,9aR 9bS, 11aR)-
- . /— 3H), 3.74 (s, 1H), 3.66 — 3.55 (m, | 250mm*4.6mm
4,4- 5-1-[(2R,65)-6- 5 - 7-(4- F AL Bk it o
., | 1H), 2.84 (ddd, J = 23.5, 14.8, | Sum, it &) #:
WE -2- 45 ) PE-2-55]-9a,11a- — H R/ A -
" 5.6 Hz, 2H), 2.19 (ddd, J = 23.2, | MeOH/DCMIO0.
TH-3F LI [1,2-a]4E-6,7- Bk
304 - 13.6, 6.9 Hz, 2H), 1.98 (d, J = | 2%NH3(7M
12.7 Hz, 1H), 1.90 — 1.78 (m, | Solution in
4H), 1.77 - 1.61 (m, 4H), 1.60 — | MeOH)]=
1.37 (m, 8H), 1.35 — 1.18 (m, | 90/10, HIE:1.0
5H),1.14-0.98 (m, 7H), 0.93 (d, | ml/min ,  #F
(1R,3aS,3bS,5aR 6R,7S,9aR ,9bS,11aR)- ) (m, 7H), 093 (d, | ml/min
= 19 D= O B
4.4~ 1 [OR 6R)-6- 354 7-(4- gy | = 65 Tz 41D, 0.6 (s, 3H). °F | it :30°C, & &
N 5 - H‘ ‘E‘ H . 1
W - ) B -0- 21901 10 — B B4 | MR (376 MHz, CDCLy) 8 f I . 9.513
VR 2-aldE-6,7-— T 88.61,-89.24,-110.60, -111.23. | min.
LC-MS [M-H]= 548.50
'H NMR (400 MHz, | {X#%: Waters
CDCls) & 831 (d, ] = 5.9 Hz, | Acquity UPCC,
1H), 6.74 (dd, J = 5.9, 2.4 Hz, | (4 3% 4 Daicel
1H), 6.69 (d, J = 2.2 Hz, 1H), | CHIRALCEL
(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)- 3.99(d, J=3.5Hz, 1H), 3.87 (s, | IG,
4,4-:%‘-1-[(2R,6R)-6-%73%-7-(4-EFV%:L%HH: 3H), 3.74 (S, 1H), 3.60 (dd, J =1 250mm*4.6mm
105 W -2- 3 ) Bi-0- 36194, 11a- — FF 3 75 & - 7.2, 4.0 Hz, 1H), 2.87 (dd, J = | Sum, R 301HH:
TH-3F % [1,2-a13E-6,7- —FFok 10.8,5.7 Hz, 2H), 2.33 —2.09 (m, | MeOH/DCM]0.
- 2H), 1.98 (d, J = 12.6 Hz, 1H), | 2%NH3(7M
1.83 (dd, J=19.5, 13.0 Hz, 4H), | Solution in
1.77 — 1.51 (m, 5H), 1.51 — 1.20 | MeOH)]=

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-
4,4-" - 1-[(2R,6S)-6-¥2 F-7-(4- FH A E L

(m, 12H), 1.18 — 0.99 (m, 7H),
0.93 (d, T = 6.4 Hz, 4H), 0.66 (s,

3H). F NMR (376 MHz,

90/10, ¥iH:1.0
ml/min , ¥

i 30°C, 1R &
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WE-2-FE)BE-2-2E ]9, 11a- Z ATV &- | CDCL;) 6 -88.60, -89.23, - | BT [Al:  12.407
TH-3 R FH[1,2-a]3E-6,7- —BF 110.60, -111.22. LC-MS [M-HT | min.

=548.50
'H NMR (400 MHz,
DMSO) & 7.58 (d, ] = 7.8 Hz,
1H), 7.51 (d, J = 7.9 Hz, 1H), |
1% 2% : Waters
7.19 (dt, J = 23.9, 7.0 Hz, 2H),
Acquity UPCC;
5.55(d, ] = 6.0 Hz, 1H), 4.82 (d, ‘
e 1% 5 . Daicel
(1R,3aS,3bS,5aR ,6R,7S,9aR 9bS,11aR)- J=7.0Hz, 1H), 440 (d, T=5.9
_ \ e CHIRALPAK
4.4-ZH-1-{(2R68)-6- 72 5-6-(1-HEARIF | 11, 110, 404 (d, 7=3.2 He, 1H),
" _ o IC 3,
[dIkME-2-26) ©-2-2E0-9a, 11a- I 7X | 3 84 (5, 3H),3.49 (5, 1H), 333 s, |
- . . N 3.0*150mm,
FHAIF(1,2-2)3E-6,7-— R Ak 1H), 2.20 - 2.00 (m, 1H), 1.92 (t,
306 3um; WHIAE:
J=11.6 Hz, 2H), 1.86 — 1.75 (m,
A/B:CO2/EtOH(
2H), 1.73 — 1.62 (m, 3H), 1.61 —
0.1%DEA)=60/4
1.49 (m, 2H), 1.46 — 138 (m, o
0; WMi#E: 15
3H), 1.27 (dt, T = 20.4, 7.9 Hz, B
(1R,3a8.,3bS,5aR,6R,7S,9aR,9bS,11aR)- ml/min; Fi&: 37
L ‘ ., | 8H),1.09-0.96 (m, 6H), 0.87 (d, }
4,4- 7 -1 (2R, 6R)-6- 34 F:-6-(1- FH HE degree. R ¥ I
. | T=6.4Hz, 4H), 0.62 (s, 3H)."F |
[d]PRPE-2-F8) BL-2-%51-9a,11a- — HIE 4K (f]: 1.818 min.
L . . NMR (377 MHz, DMSO) § -
S-1H-I % FF[1.2-a]9F-6,7- B
86.65, -87.27, -108.66, -109.28.
LC-MS [M-H]= 557.45.
'H NMR (400 MHz, CDCls) & | X # : Waters
7.74 (d, ] = 6.8 Hz, 1H), 7.38 — | Acquity UPCC;
7.28 (m, 3H), 5.00 (dd, J = 8.2, | & i #%: Daicel
4.7Hz, 1H), 3.84 (s, 3H), 3.74 (s, | CHIRALPAK
(1R,3a8,3bS,5aR ,6R,7S,9aR ,9bS,11aR)-
H), 3.60 (dd, J = 7.3, 3.8 Hz, | IC 3,
4.4- " 8-1-[(2R,6R)-6-F2FE-6-(1- IR FF
I TR G- 1H), 2.24 (s, 1H), 2.09 — 1.94 (m, | 3.0*150mm,
307 dJbKmE -y L-2-F51-9a,11a- — I+ 75 .
[d]P ) ] 7| 3H), 1.85 (ddd, T = 18.7, 10.4, | 3um; U3 Al

A-TH-PRRIF[1,2-a)3F-6,7- — B 5k

(1R,3aS,3bS,5aR,6R,7S,9aR ,9b8,11aR)-

4.1 Hz, SH), 1.70 (ddd, T = 23.2,
12.6, 7.2 Hz, 4H), 1.46 (dd, J =
11.8,5.6 Hz, 4H), 1.37—1.20 (m,
6H), 1.17 — 0.96 (m, 8H), 0.95 —
0.87 (m, 4H), 0.65 (s, 3H). '°F

A/B:CO2/EtOH(
0.1%DEA)=60/4
0; WMH: 15
ml/min; #i: 37
degree. & &
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4,4-Z 5 -1-[(2R,69)-6- 12 F-6-(1-F B 2K FF | NMR (376 MHz, CDCls) & - | [Al:  2.423 min.
[d]mkme-2-J) E-2-5]-9a,11a- —HIZEA-7% | 88.61, -89.23, -110.58, -111.21
- 1H-HIF[1,2-a]FF-6,7- 1 LC-MS [M-H]= 557.60.

'H NMR (400 MHz, CDCls) & | f¢ # : Waters

7.54 (d,J= 7.5 Hz, 1H), 7.46
(d,J= 8.0 Hz, 1H), 7.21 (t,J =

Acquity UPCC,;
3 £ Daicel

(1R,3a8,3b8,5aR,6R,78,9aR 9bS,11aR)-1- | 7.4 Hz, 2H), 6.62 (s, 1H), 4.81 (s, | CHIRALPAK
[(2R,68)-6-(1-ZFFIRIN-2-2)-6-F2H T0-2- | 11y, 374 (s, 1H), 3.61 (s, 1H), | IE 3,
H:]-4,4- T -9, a- TN E-IH-3E | 5 17 (dd, 7= 40.3, 19.8 Hz, 2H), | 3.0¥150mm,
I [1.2-a]9E-6,7- B EL 1.99 (dd, /=228, 11.8 Hz, 3H), | 3um; R 3l
316
1.90 — 1.67 (m, 9H), 1.50 — 1.30 | #H :A/B:
(m, 8H), 1.12 — 1.02 (m, 6H), | CO2/MeOH(0.1
0.90 (d, J = 6.3 Hz, 4H), 0.65 (s, | %DEA)=50/50:
3H). YF NMR (376 MHz, | #® : L5
(1R,3aS,3bS,5aR,6R,7S,9aR 9bS,11aR)-1- .-
CDCl) & -88.63, -89.26, - | ml/min; #F iff :
[(2R,6R)-6~(1- 2K If- PR Ipg -2-B)-6-F7 ik 0-2- ) '
. L 110.61, -111.24. LC-MS [M- | 37 &) R B
H:]-4,4- "5 9a,11a- — H & & -1H-3F i
- e H]=543.40 [&]: 2.034 min.
SR IFH[1,2-a]3E-6,7- B
X 2% : Waters
'H NMR (400 MHz
Acquity UPCC,;
CDCLs) & 7.54 (d,J= 6.9 Hz, o
£ 4% K Daicel
1H), 7.46 (d,J= 7.8 Hz, 1H),
CHIRALPAK
(1R,3a8.3bS,5aR,6R,7S,9aR,9bS,11aR)-1- | 7.22 (d, J= 7.3 Hz, 2H), 6.61 (s,
IE_3,
[(2R,6R)-6-(1-KFFH-2-35)-6-F2 3 T0-2- | 1H), 4.82 (s, 1H), 3.74 (s, 1H), |
3.0*150mm,
#]-4,4-ZF-9a,11a- I ET/SE-TH-3L | 3.60 (s, 1H), 2.31 — 2.05 (m, 2H), o
. . 3um; Vi @
317 eI [1.2-a]3E-6,7- —IF Ek 2.04 — 1.86 (m, SH), 1.80 — 1.64 - B

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-1-
[(2R.68)-6-(1- A I kIR -2-FE)-6-F2 L O-2-
£:]-4,4- 75 9a,11a- — H &+ & -1H-3F

(m, 5H), 1.48 — 127 (m, 10H),
1.17 - 1.03 (m, 6H), 0.91 (d, J =
6.0 Hz, 4H), 0.66 (s, 3H). “F
NMR (376 MHz, CDCL) § -
88.63, -89.26, -110.62, -111.24.
LC-MS[M-H]=543.50

CO2/MeOH(0.1
9%DEA)=50/50:
mow 1S
ml/min; & :
37 ) REN
fB: 2.632min.
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RIF[1.2-a]3F-6,7- B

(1R,3a8,3bS,5aR ,6R,7S,9aR 9bS, 11aR)-
4,4- "% -1-[(2R,68S)-6-F5 3 -6-(1 H- | P -3-

'H NMR (400 MHz, DMSO) &
7.87 (d,7= 8.1 Hz, 1H), 7.45
(d,T=8.4 Tz, 1H), 7.29 (s, 1H),
7.04 (s, 1H), 5.22 (s, 1H), 4.88 (s,
1H), 4.39 (s, 1H), 4.24 (s, 1H),
3.49 (s, 1), 3.07 — 2.98 (m, 1H),

1% 2% . Waters
Acquity UPCC;
6 1% £ ;. Daicel

CHIRALPAK TA

_ Ry 4.6*250mm,
)02 219, a- Z AN |5 11 (44, 5= 314,17.5 Hz, 1H), ) -
. . . X um ;YL >
JRIF(1,2-a)3F-6,7- ~ 2k 1.89 (d, J = 11.4 Hz, 2H), 1.82
319 - #H :A/B:
1.51 (m, 9H), 1.42 (d,T= 12.9
CO2/MeOH(0.1
Hz, 2H), 1.27 (dd,J = 21.1, 8.3
%DEA)=50/50;
Hz, 7H), 1.03 — 0.96 (m, SH), |
WO o 15
0.85 (d, T = 6.4 Hz, 4H), 0.61 (s, 3
(1R,32S,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)- 1(9 O
4.4- 7 5-1-[(2R,6R)-6-3% H-6-(1H-| -3~ | 3H).”F  NMR (376  MHz, B
A= AR 6R)-6-F 26 (L] : Fr. (RS A
F) T -2-3£]9a,11a- — I+ 7 E-1H-3F DMSO) & -86.65, -87.27, - 3.417mi
. min.
RIF[1.2-aTHE-6,7-— K 108.65, -109.27. LC-MS[M-HJ
~543.45,
'H NMR (400 MHz, CDCl) & | {X #% : Waters
7.86 (s, 1H), 7.47 (d, J = 8.0 Hz, | Acquity UPCC;
1H), 7.40 (t,J= 7.4 Hz, 1H), | (&3 4 Daicel
(IR,3a8.3bS.5aR 6R,785,9aR,9b8, 1 1aR)- 7.17 (,J= 7.1 Hz, 1H), 5.17 (s, | CHIRALPAK A
44 B 1-[(QROR)-6-FH-6-(IH-BIME3- | gy 393 (o 1H), 3,60 (d, T = | 4.6%250mm,
. — ] s
) -2 292, a- — A NS-THR | 4y 5 1, 1mn), 231 — 2,09 (m, | Sum 5 3
320 IF[1.2-a]E-6,7-— R R 2H), 1.96 (s, 2H), 1.74 (dd, = | # :A/B:

(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-
4,4- " F5-1-[(2R,6S)-6-#5 3 -6-(1 H-Hg| 13-
F)T-2-H]9a 11a- — FE+ N A -1H-3F
%3 [1,2-a]3E-6,7- %

22.0,9.8 Hz, 8H), 1.41 —1.24 (m,
10H), 1.05 (s, 6H), 0.89 — 0.84
(m, 4H), 0.63 (s, 3H). "F NMR
(376 MHz, CDCl;) & -88.62, -
89.24, -110.60, -111.23. LC-MS
[M-H] =543 45.

CO2/MeOH(0.1
%DEA)=50/50;
wowE 15
ml/min; #:i#:37
FE o DR ]«
4.973 min.
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321

r‘o A
HO B F
H
ou F

(1R,3a8,3bS,5aR 6R,7S,9aR 9bS,11aR)-1-
[(2R,68)-6-(1-K Ff Wi R -2-Fk )-6- 77 0-2-
H]-4,4- "5 -9a,11a- — FHEAAE-1H-3F
sz#[l,z-a]a‘ﬁ-é,7-:ﬁ§§§

(1R,3aS.3bS,5aR,6R,7S,9aR,9bS,11aR)-1-
[(2R,6R)-6~(1- 2K Ff PR pg -2-K)-6-F7 4k -2-
FH1-4,4- 5 -9a,11a- — FE 75 S -1H-FF
&IF[1.,2-a)3E-6,7- —

IHNMR(400MHz, CDCI3) &
7.1 (d,J = 7.0Hz, 1H), 7.56 (s,
1H), 7.48 (d,] = 8.0Hz, 1H), 7.33
—7.29 (m, 1H), 7.25 — 7.22 (m,
1H), 4.97 - 4.86 (m, 1H), 3.74 (s,
1H), 3.63 — 3.56 (m, 1H), 2.25 —
2.13 (m, 1H), 1.98 (d,J = 24.1Hz,
2H), 1.82 (d,J = 6.6Hz, 4H), 1.71
(dd,J = 16.9, 13.3Hz, 11H), 1.38
(d,J = 12.1Hz, 4H), 1.26 (s, 3H),
1.05 (s, 4H), 0.89 (d,J = 6.6Hz,
3H), 0.65 (s, 3H) F NMR
(376MHz, CDCI3) & -88.64, -
89.27, -110.63, -111.26. LC-MS
[M-H] = 543 .45.

X #% : Waters
Acquity

UPCC , it
Daicel
CHIRALPAK
0J_3,3*150mm,
3um, WHIAE:
A/B:CO2/MeOH
(0.1%DEA)=60/
40, WIHE: 1.5
ml/min, #i&: 37
degree, RN
[A]:  2.829 min,

322

(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS,11aR)-1-
[(2R,6R)-6-(1-FK F- WK1 -2-3)-6-F2 H 2-2-
#1-4,4- 5 -9a,11a-— F 7 & -1H-3F
%I [1,2-a)3E-6,7- B

(1R,3aS8.,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-
[(2R,63)-6-(1-4% Ff: WK MR -2- 2% )-6- 37 L-2-
H1-4,4- % -9a,11a- — F I+ /NS -1H-3F
ZI[1,2-a)3E-6,7- 1

'HNMR(400MHz, CDCI3) &
7.70 (d,J = 7.0Hz, 1H), 7.56 (s,
1H), 7.48 (d,] =8.1Hz, 1H), 7.30
(dd,J=8.1,1.3Hz, 1H), 7.25 (d,J
=0.9Hz, 1H), 4.95 (d,] = 1.7Hz,
1H), 3.74 (s, 1H), 3.60 (dt,J =
11.3,4.0Hz, 1H), 2.32 —2.19 (m,
1H), 2.07 (dd,J = 11.2, 9.0Hz,
1H), 1.95 (s, 2H), 1.89 - 1.81 (m,
4H), 1.71 (dd,J = 17.1, 13.6Hz,
6H), 1.40 (s, 5H), 1.26 (s, 6H),
1.06 (s, 4H), 0.90 (d,J = 6.5Hz,
3H), 0.65 (s, 3H)."”F NMR
(376MHz, CDCI3) § -88.64, -
89.26, -110.63, -111.26. LC-MS
[M-H] "= 543 45.

X & : Waters
Acquity

UPCC , it
Daicel
CHIRALPAK
0OJ 3, 3*150mm,
3 A
A/B:CO2/MeOH

3um,

(0.1%DEA)=60/
40, WIE: 15
ml/min, #: 37
degree, TRE N
f8: 3.112 min,
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(1R,3aS,3bS,5aR,6R,7S,9aR,9b8S,11aR)-

'H NMR (400 MHz, CDCL) &
7.83 (d, J = 8.2 Hz, 1H), 7.43 —
7.33 (m, 2H), 7.14 (t, T = 7.3 Hz,

1% #% : Waters
Acquity UPCC;
£ 3 4 . Daicel

1H), 5.13 (s, 1H), 4.02 (s, 3H), | CHIRALPAK
44- - 1-[(2R.65)-6-FE R -6-(1- i 5|t 3.73 (s, 1H),3.59(d,J = 10.6 Hz, | IC_3,
-3-38) 0-2-%]-9a 1 la-— F 7S S -1H- 1H), 2.20 (ddd, J = 20.8, 12.1, | 3.0%150mm,
i Bz#“’z'aﬁg'w':@%ﬁ 4.0 Hz, 2H), 2.00— 1.93 (m, 4H), | 3um; i 2 1 -
2 { 1.86 — 1.68 (m, 6H), 1.33 (ddd, J | A/B:
=263, 18.3,9.5 Hz, 9H), 1.12 — | CO2/MeOH
1.02 (m, 6H), 0.94 — 0.85 (m, | (0.1%DEA)=50/
(1R,3a8,3bS,5aR,6R,7S,9aR ,9bS,11aR)- 4H), 0.64 (s, 3H).F NMR (376 | 505 Wi 15
44— §-1-[(2R 6R)-6-32 Hon6-(1- i o) pge | MH2Z CDCL) 3 -88.61, -89.23, - ml/min; £ : 37
3odE) B2 ]9, 1 Lo 1K+ Aviorh. | 110-59 -11122.LC-MS [M-H] o PREA A
BRI, 2-a]3E-6,7-— =557.50 1.762 min,
ey
Qﬁ 'H NMR (400 MHz, CDCls) & | X & : Waters
7.83 (d, ] = 8.2 Hz, 1H), 7.42 — | Acquity UPCC;
W'y - 7.33 (m, 2H), 7.14 (t, ] = 7.3 Hz, | % 4 : Daicel
(1R,3aS.3bS.5aR,6R,7S,9aR,9bS, 1 1aR)- 1H), 5.17-5.09 (m, 1H), 4.02 (s, | CHIRALPAK
4,4- " 5-1-[(2R,6R)-6-F5 55-6-(1-F Z& M5 we | 3H), 3.73 (s, 1H), 3.59 (dt, J = | IC_3,
3.3 E-2-3£]9a,11a- = F 3+ 75 & -1H- | 11.3,4.1 Hz, 1H), 2.29-2.11 (m, | 3.0*150mm,
R IF[1,2-a]3E-6,7- —FF Bk 2H), 2.08 — 1.90 (m, 5H), 1.84 — | 3um; %L ) 18 :
324 *;N 1.75 (m, 3H), 1.72 — 1.55 (m, | A/B:
3H), 1.47 — 1.26 (m, 9H), 1.14 — | CO2/MeOH
1.03 (m, 6), 0.89 (t, = 8.3 Hz, | (0.1%DEA)=50/
4H), 0.63 (s, 3H). "FNMR (376 | 50; ¥ E: 1.5
(1R,3aS,3bS,5aR ,6R,7S,9aR ,9bS,11aR)- B
44 L 1-[(2R G -6 (1 FF 0] MHz, CDCL3) § -88.61, -89.24, - ml/min;AEYﬁ:37
308) E 2908 1 Lo — - S 110.60,-111.23.LC-MS(M-Hy = | . TRE I ).
SRR 2ealdE-6.7-— 557.45 2.046 min
'"H NMR (400 MHz, DMSO) & | X # : Waters
318 8.90 (s, 1H), 8.33 (s, 1H), 7.61 (s, | Acquity UPCC:

1H), 5.68 (d,J= 6.2 Hz, 1H),

8,38 K Daicel
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(1R,3a8,3bS,5aR,6R,7S,9aR 9bS,11aR)-
4,4-F-1-[(2R,6S)-6-F5 5 -6-(1- FF FL B e
FE[5,4-c]ML e -2-F) C.-2-%1-9a,11a- — H
%Jr%\%-1H-%&#[1N,z-aﬁﬁ-6,7-:@&

Q.

(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-
4,4-—8-1-[(2R,6R)-6-F2 Hk-6-(1- FH HLBK 1
IS, 4-c] it i -2-3 ) B -2-%61-9a,1 1a- — H
E NS TH- LI [1,2-]3F-6,7-

4.86 (dd, J= 13.6, 6.4 Hz, 1H),
439 (d,J= 6.0 Hz, 1H), 4.24
(d, J=3.4 Hz, 1H), 3.87 (s, 3H),
3.49 (s, 1H), 2.18 — 1.96 (m, 2H),
1.95 - 1.76 (m, 4H), 1.66 (d, J =
13.7 Hz, 3H), 1.60 — 1.50 (m,
2H), 1.43 (d,J= 11.0 Hz, 3H),
1.25(d, J=10.0 Hz, 8H), 1.13 —
1.02 (m, 3H), 0.98 (s, 3H), 0.88
(d, J= 6.4 Hz, 4H), 0.62 (s, 3H).
F NMR (376 MHz, DMSO) § -
86.65, -87.27, -108.66, -109.28.
LC-MS [M-H] = 558.80

CHIRALPAK
0z 3,
3*]150mm,

W B
A8 :A/B:
CO2/MeOH(0. 1

3um

%DEA)=45/55

WO 1S
A
37 fE. fRER
[8: 2.281 min,

ml/min ;

326

(1R,3a$,3bS,5aR,6R,7S,9aR 9bS,11aR)-
4,4-"5%-1-[(2R,6R)-6-F5 FE-6-(1- FF BE R e
F[5,4-c]MHBE-2-25) 2-2-2£]-9a,11a- — F

%Jrﬁ_zﬁ-1H—%r‘2#[1N,2-aHE-6,7-:@$§2

(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-
4,4- " F-1-[(2R.6S)-6- 5 F-6-(1- FF Hm mae
FE[5,4-c] ML AE -2-F5) Ch-2-%£]-9a,11a- — FF
FANE-IHIR LI 1,2-a]FF-6,7- B

'"H NMR (400 MHz, DMSO) §
8.87 (s, 1H), 8.32 (d, ] = 5.5 Hz,
1H), 7.60 (d, J = 5.5 Hz, 1H),
5.66 (d, ] = 6.4 Hz, 1H), 4.85 (dd,
J=13.9, 6.0 Hz, 1H), 440 (d, J
= 6.0 Hz, 1H), 424 (d, ] = 3.4
Hz, 1H), 3.87 (s, 3H), 3.49 (s,
1H), 2.18—2.01 (m, 1H), 1.91 (d,
J =179 Hz, 3H), 1.80 — 1.70 (m,
2H), 1.67 — 1.55 (m, 3H), 1.40
(dd, 7=25.5,21.1 Hz, 7TH), 1.24
(s, 6H), 0.98 (s, 7H), 0.89 (d, J =
6.5 Hz, 5H), 0.63 (s, 3H). '°F
NMR (376 MHz, DMSO) 3§ -
86.64, -87.26, -108.65, -109.27
LC-MS [M-H] = 558.35

% 8% Waters
Acquity UPCC;
e 3% 4 . Daicel
CHIRALPAK
07,3,
3*150mm,
3um o
A :A/B:
CO2/MeOH(0.1
9%DEA)=45/55
WO 1S
R
37 EE. RER
[A]:  2.410 min,

ml/min ;

S 328
1b&¥) 328: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-[2-(FF 75 2 IE)-6- T bk B2 -3-42]-6-

BHEO-2-H]-4,4- "5 -9a,11a- — F R ANE-1H-FF LRI [1,2-a] 3E-6,7- B
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SR 206, 15 206-1 A 328-1 W 193] AR fR(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-
[(2R)-6-[2-CF P L E ) -6- UMb BE-3- 2 ]-6- 32 2 T0-2-3]-4.4- Z-9a,11a- = I EE+ A - TH- T R IH1,2-
a]3E-6,7-FF 328 (13.82 mg JTF: 32.18%).

1b&% 328: 'HNMR (400 MHz, CDCl3) & 7.70 (td, J = 8.0, 2.2 Hz, 1H), 6.51 (dd, J = 8.0, 2.7 Hz,
1H), 4.79 — 4.72 (m, 1H), 436 — 4.27 (m, 1H), 3.74 (s, 1H), 3.60 (dt, J = 11.6, 42 Hz, 1H), 2.29 — 2.11 (m,
1H), 1.97 (d, J = 12.4 Hz, 1H), 1.82 (dd, J = 20.8, 12.9 Hz, 5H), 1.71 (dd, J = 10.7, 7.1 Hz, 4H), 1.66 (d, J =
9.8 Hz, 3H), 1.49 — 1.39 (m, 4H), 1.37 — 1.30 (m, 4H), 1.12 (dd, J = 13.1, 4.3 Hz, 2H), 1.06 (s, 3H), 0.98 (dd,
J=16.3, 5.3 Hz, 2H), 0.89 (dd, J = 6.4, 3.8 Hz, 3H), 0.86 — 0.77 (m, 2H), 0.76 — 0.70 (m, 2H), 0.66 (s, 3H).
1F NMR (377 MHz, CDCI3) 6 -72.52 (d, J = 20.5 Hz, 1F), -88.95 (d, ] = 235.9 Hz, 1F), -110.94 (d, ] = 235.6
Hz, 1F). LC-MS: [M-H]=578.50.

St 335
1k &9 335: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-[ 2-(FF A Z £ F5)-6- F Mt e-3-F |-6-
Fedk O-2-HE]-4,4- 5 -9a,11a-— FETAEAH-FRI(1,2-a] 3F-6,7- —BE I %
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SR 328, 1% 328-1 #fi 335-1 W15 H] A E 4(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-1-
[(2R)-6-[2-CGF A T EIL)-6-FAMEIE-3-FE |-6-F2 3 O-2-F]-4,4- —H-9a,11a- — REE+ N E-TH-FF R IH[1,2-
alJE-6,7- " 335 (31 mg, FEEK: 40.36 %).

&% 335:  'HNMR (400 MHz, CDCI3) § = 7.71 (td, J=8.0, 2.1, 1H), 6.51 (dd, J=8.0, 2.7, 1H), 4.78
—4.73 (m, 1H), 4.34 — 4.29 (m, 1H), 3.63 (td, J=11.0, 5.5, 1H), 1.98 (dt, J=6.0, 3.2, 1H), 1.89 — 1.67 (m, 8H),
1.60 — 1.52 (m, 3H), 1.48 — 1.27 (m, 10H), 1.17 — 0.96 (m, 6H), 0.90 (dd, ]=6.4, 3.9, 3H), 0.84 (s, 3H).0.84 -
0.70 (m, 4H), 0.66 (s, 3H). "°F NMR (376 MHz, CDCI3) & =-72.52 (d, J=20.5, 1F), -89.28 (d, J=237.0, 1F), -
111.16 (dd, J=236.9, 2.4, 1F).

SENtf 382
{54 382: (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-5-[ 2-(FF A L. FE)-6- Bt e -3-3E | -5-
PR R-2-F]-4,4- 2 F9a,11a-— B HE A EAH-KZFF(1,2-a)3E-6,7- BRI %

3

A 7SN
o< T4
OH
— ()
e
HOF

OH
382

Z % g B 328 . ¥t &W T Mt E&Ew v AR A AR K
(1R,3a$,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R)-5-[2-(FF A 48 38 )-6- Sl Mk g -3- 36 - 5- 2 Ft - 2- 36 -4 ,4-
#-9a,11a- — HEANE-1H-IFLIF[1,2-a]FE-6,7- B 382 (31 mg, 775 40.36 %)-

&) 382: 'HNMR (400 MHz, CDCl3) 8 7.70 (t, J = 8.0 Hz, 1H), 6.51 (dd, J=7.9, 2.7 Hz, 1H),
4.69 (t,J=6.5Hz, 1H), 432 (tt, J= 6.3, 3.1 Hz, 1H), 3.74 (s, 1H), 3.63 — 3.56 (m, 1H), 2.28 —2.12 (m, 1H),
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1,95 (d, J=12.5 Hz, 1H), 1.81 (d, J=20.7 Hz, 5H), 1.70 (d, /= 11.1 Hz, 5H), 1.58 — 1.44 (m, 4H), 1.35 (dd,
J=24.4,11.9 Hz, 5H), 1.12 - 1.07 (m, 1H), 1.06 (s, 3H), 0.97 (dd, J=12.1, 7.8 Hz, 2H), 0.90 (d, J = 6.6 Hz,
3H), 0.82 (t, J = 5.9 Hz, 2H), 0.76 — 0.70 (m, 2H), 0.65 (s, 3H). “F NMR (377 MHz, CDCls) § -72.46 (s, 1F),
-88.97 (d, J = 235.9 Hz, 1F), -110.96 (d, /= 235.8 Hz, IF). LC-MS: [M-H]=564.50.

Sjtafs] 383

1b&% 383: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — & -1-[(2R)-6-{6-F-2-[(B LI T -3- &
B ) S | L i -3- 5 ) -6- 2 5 T-2-3 [ -9a, 11 a- — L+ NS -1 H-FR I ([1,2-a] 3E-6,7- — BEAI

14 385 BiAb-A4 386: (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —#-1-[(2R,68)-6-{6-F-2-
[(EFR T -3-2 1 ) B n -3-23-6-F2 2 ©0-2- 21 -9a, 11a- = A E AN A1 H-3F R FH(1,2-a] FE-6,7-
—EEf

1h&4 386 B4 385: (1R,3a8,3bS,5aR,6R,7S,9aR,9b8,11aR)-4,4- — H-1-[(2R,6R)-6-{6-55.-2-
[(EFR T -3-3 1 30) B ng -3- 2 }-6-F2 2 O0-2- 21 -9a, 11a- = A E AN A1 H-3F R FH(1,2-a] FE-6,7-
et S

383 385 5386
38624385

ZE LG 382, KU ANEHMAEEWR R T 3-EF AN A QMK
(1R,3a8,3bS,5aR,6R,7S,9aR 9bS, 11aR)-4,4- — Fi.-1-[(2R)-6- {6- T -2-[ (A ZR FF T -3- 1L FY L) 4 B it g -3-
Hy 6 R T -2-2E)-9a 11a- = R NE-1H-HEIE[1,2-a]FE-6,7-—FF 383 31 mg, 7= 40.36 %).

WA 383: 1H NMR (400 MHz, CDCI3) § 7.73 (t, J = 8.0 Hz, 1H), 6.51 (dd, J = 7.9, 2.6 Hz, 1H),
491 —4.86 (m, 2H), 4.83 (s, 1H), 4.56 (dd, J = 8.2, 4.3 Hz, 4H), 3.74 (s, 1H), 3.60 (d, J = 11.7 Hz, 1H), 3.45
—3.38 (m, 1H), 2.27 — 2.17 (m, 2H), 1.98 (s, 2H), 1.82 (d, J = 8.2 Hz, 4H), 1.56 (s, 7H), 1.37 — 1.36 (m, 1H),
1.25 (s, 7H), 1.06 (s, 4H), 0.89 (d, J = 6.8 Hz, 4H), 0.66 (s, 3H). 19F NMR (376 MHz, CDCI3) & -73.21, -
73.26, -88.64, -89.27, -110.63, -111.26. LC-MS [M-H] "= 608.70.

&1 383 (70 mg, 0.115 mmol)& LT 477> ({XAF: Waters Acquity UPCC , 3543 Daicel
CHIRALPAK IG-3,3.0*150mm, 3um , JR#IH1:A/B: CO2/MeOH(0.1%DEA)=50/50, Jiif: 1.5ml/min ,
KR 37 degree) ¥R/ AE K 385 (28 mg, 0.046 mmol, 40.00%, fREFNIA]:  2.910min) FIEG
& 386 (24 mg, 0.039 mmol, 34.02%, FRERE):  3.926 min).
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A4 385: 'H NMR (400 MHz, CDCI3)  7.73 (d, J = 7.9 Hz, 1H), 6.51 (dd, J = 8.0, 2.6 Hz, 1H),
4.90 —4.86 (m, 2H), 4.84 — 4.81 (m, 1H), 4.57 (d, ] = 6.3 Hz, 4H), 3.74 (s, 1H), 3.60 (d, ] = 10.7 Hz, 1H), 3.41
(t, 1=5.8 Hz, 1H), 2.20 (d, ] = 34.3 Hz, 2H), 1.97 (d, I = 12.9 Hz, 1H), 1.84 — 1.78 (m, 4H),1.73 (d, J = 13.3
Hz, SH), 1.40 — 1.33 (m, 8H), 1.27 (d, T = 11.8 Hz, 4H), 1.06 (s, 4H), 0.90 (d, ] = 6.5 Hz, 4H), 0.66 (s, 3H)."°F
NMR (376 MHz, CDCI3) & -73.27, -88.64, -89.27, -110.63, -111.26. LC-MS [M-H] " = 608.0.

{b &4 386: 'HNMR (400 MHz, CDCI3) § 7.73 (t, ] =8.0 Hz, 1H), 6.51 (dd, ] =8.0, 2.6 Hz, 1H), 4.91
—4.86 (m, 2H), 4.82 (s, 1H), 4.56 (dd, J = 8.6, 4.3 Hz, 4H), 3.74 (s, 1H), 3.61 (s, 1H), 3.46 — 3.36 (m, 1H),
224 (s, 1H), 1.97 (d, J = 12.2 Hz, 1H), 1.82 (d, ] = 8.5 Hz, 4H), 1.71 (dd, J = 19.4, 10.0 Hz, 6H), 1.39 (d, ] =
12.6 Hz, 9H), 1.25 (s, 3H), 1.06 (s, 4H), 0.89 (d, J = 6.5 Hz, 4H), 0.65 (s, 3H). "’F NMR (376 MHz, CDCI3)
8-73.22, -88.65,-89.27, -111.26. LC-MS: [M-H] = 608.60.

SeHEg] 301, 312 & 313

1b44 301: (1R,3aS,3bR,5aR,7S,928,9bS,11aR)-4,4- —%-1-[(2R)-6-(6-5F-2- F FHE AL 0 -3-3)-6-
PRHC-2-5-9a,11a- — FHE NS -1H-IRRIF(1,2-a) FE-7-7

&1 312 8313 (1R,3aS,3bR,5aR,78,928,9bS,11aR)-4,4- —H-1-[(2R,6S)-6-(6-F-2- P EE
MERE-3-28)-6- 32 2 T0-2-2E]-9a, 11 a- — BB+ N E-1H-3F R IF[1,2-a] 3E-7-B2

&4 313 88312 (1R,3a8,3bR,5aR,78,9a8,9bS,11aR)-4,4- — & -1-[(2R,6R)-6-(6-F.-2- H & &
LB -3-5)-6-F2 5 O-2-25]-9a, 11a- = BN E-1H- R H [1,2-a] FE-7-BF 144 &%

1 312 313 313 312

SHESIMEB] 206, 1§ 206-1 i 301-1 7193 [ AER(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-
[(2R)-6-[2-CGA A T EIE)-6-FAMEIE-3-FE ]-6-F2 3 O-2-F]-4,4- —H-9a,11a- — EE+ NS -TH-FF R IF[1,2-
al3E-6,7- ¥ 301 (13.82 mg, YT%E: 32.18%).

&4 301:  'IHNMR (400 MHz, CDCI3) § 7.74 — 7.65 (m, 1H), 6.48 (dd, J=7.9,2.7 Hz, 1H), 4.82
(d, 1= 5.5 Hz, 1H), 3.96 (s, 3H), 3.62 (s, 1H), 1.98 (d, J = 12.8Hz, 1H), 1.83 (d, J = 7.5 Hz, 3H), 1.72 (dd, ] =
9.7,3.6 Hz, SH), 1.66 — 1.52 (m, 4H), 1.47 — 1.39 (m, 4H), 1.32 (ddd, ] = 23.5, 14.5, 4.9 Hz,6H), 1.15 —0.98
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(m, 5H), 0.90 (dd, J = 6.5, 3.3 Hz, 3H). 0.84 (s, 3H), 0.66 (d, J = 0.9 Hz, 3H). 19F NMR (376 MHz, CDCI3)
8-73.27,-73.35, -88.96, -89.59, -110.85, -111.48.

(1R, 3aS,3bS,5aR,6R, 78,9aR,9bS, 1 1aR)-1-[(2R)-6-[2-( F 7§ 2 &0 2 )-6- 98 Ik e -3- K2 ]-6- 32 H: T -2-
H]-4,4- 7 -9a,1la- " P ETARE-1H-F R IE[1,2-a]3E-6,7- 8% 301 % SFC 73 E(fL2%: Waters Acquity
UPCC , B+ Daicel CHIRALPAK AD-3,3.0*150mm, 3 um , ¥zh#:A/B: CO2 /MeOH (0.1%DEA)=
50/50, JiE: 1.5 ml/min , AHiR: 37 )AT45 312(fREART H]: 1.661min) 1313 (PREFEF]:1.950min) .

144 312: 1H NMR (400 MHz, CDCI3) 3 7.70 (t, J = 8.0 Hz, 1H), 6.48 (dd, ] = 7.9, 2.7 Hz, 1H),
4.82(dd, J = 8.1, 4.9 Hz, 1H), 3.96 (s, 3H), 3.66 — 3.59 (m,1H), 1.98 (d, ] = 12.9 Hz, 1H), 1.84 (d, ] = 7.1 Hz,
3H), 1.73 (dd, J = 15.0, 5.9 Hz, 4H), 1.61 (d, ] = 3.9 Hz, 2H), 1.48 — 1.25 (m, 13H), 1.10 (dd, J= 10.8, 6.8 Hz,
3H), 1.01 (d, J = 3.6 Hz, 2H), 0.91 (d, J = 6.5 Hz, 3H), 0.85 (s, 3H), 0.66 (s, 3H). '°F NMR (376 MHz, CDCI3)
8-73.35, -88.96, -89.59, -110.85, -111.48.

&4 313: 1HNMR (400 MHz, CDCI3) & 7.69 (t, T = 8.0 Hz, 1H), 6.48 (dd, ] = 7.9, 2.7 Hz, 1H),
4.84 —4.77 (m, 1H), 3.96 (s, 3H), 3.66 — 3.59 (m, 1H), 1.98 (d,J = 12.7 Hz, 1H), 1.82 (s, 3H), 1.76 — 1.67 (m,
5H), 1.54 (s, 2H), 1.49 — 1.39 (m, 5H), 1.31 (dd, J = 26.0, 14.7 Hz, 6H), 1.05 (dd, J = 28.2, 11.7 Hz,6H), 0.90
(d, J=6.6 Hz, 3H), 0.83 (d, T = 10.1 Hz, 3H), 0.65 (d, ] = 10.0 Hz, 3H). "’F NMR (376 MHz, CDCI3) § -73.27,
-88.97, -89.60, -110.85, -111.48.

] 333, 336 & 346

1hA9) 333 (1R,328,3bS,5aR,6R,7S,9aR ,9bS,11aR)-4,4- — F-1-[(2R)-5-(2-F-6- FF AR H H)-5-34 5
JR-2-3E]-9a,11a- — B AN E-1H-3F R (1,2-2] 3F-6,7- —B%,

L1 336 Biik &4 346 (1R,328,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[(2R,58)-5-(2-F-6-F
FHEFE)-5 S HR-2-2E]-9a, 11a- — FE AN -1H-3A LI (1,2-2] 3E-6,7-—BF A0

T4 &4 346 5 ft 54 336 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-4,4- —5-1-[(2R,5R)-5-(2-5-6-
S RE)-5-FHR-2-2E]-9a,11a- ~ FEANE-1H-3K I [1,2-a] 3E-6,7- ZBE 1] %

346 7336
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L

3365346 34614336

B SLEW] 49, 4 (5R)-5-[(3aS,5aR,5bS, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- - %-2,2,5a,7a-PY I
#-4.5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 75 & -3aH-F1 R H[1°,27:1,2] FE FH[7,8-d][1,3] — A3
RIE-8-F1CHE 1 25 N(4R)-4-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-11,11- —45-2,2,5a,7a- P H F-
4,5,52,5b,6,7,72,8,9.10,102,10b,11,12,12a,12b-"7<&-3aH-3H L H [ 1',2": 1,21 5EH[7,8-d ][ 1,3] — S F 31 K 18
-8-FREE TV T5(1R,3a8,3bS,5aR,6R,78,9aR ,9bS, 11aR)-4,4- —f-1-[(2R)-5-(2-F-6- P R IEH)-5-#5
FIR-2-3£1-9a,11a- = I N E-TH- R K IE[1,2-a13E-6,7- Z 7 333 (120 mg, 0.200 mmol, 77.36%)A
] 45

k&%) 333:  '"HNMR (400 MHz, CDCI3) § 7.20 — 7.14 (m, 1H), 6.71 — 6.66 (m, 2H), 4.96 (t, = 7.2
Hz, 1H), 3.88 (d, ] = 0.6 Hz, 3H), 3.74 (s, 1H), 3.62 — 3.57(m, 1H), 2.19 (ddd, J = 23.1, 13.9, 7.1 Hz, 1H),
1.96 (d, J = 12.9 Hz, 2H), 1.80 (dd, ] = 15.2, 6.3 Hz, 4H), 1.75 (s, 1H), 1.70 (dd, J = 9.4, 6.0 Hz, 4H),1.46 —
1.23 (m, 10H), 1.05 (d, ] = 5.4 Hz, 4H), 0.90 (d, J = 6.5 Hz, 4H), 0.64 (d, J = 5.4 Hz, 3H).""F NMR (376 MHz,
CDCI3) 6 -88.65, -89.27, -110.63, -110.65, -111.26, -111.27, -117.00, -117.27. LC-MS:[M-H] - = 537.45,

#(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-4,4- — fi- 1 -[(2R)-5-(2- -6~ FFY 48 F 3 )-5- ¥R L T -2- 3 -
9a,11a- — P HE AN A -1H-FF % 35 1,2-a]3E-6,7- B 333 (180 mg, 0.334 mmol)Z il id TR 4 (X7
Waters Acquity UPCC , {8 i # : Daicel CHIRALPAK IH 3, 3.0¥150mm, 3um , i 2l #H :A/B:
CO2/MeOH(0.1%DEA)=60/40, Jiik: 1.5 ml/min , FEIE: 37 degree) #%4115 £ 336 (77.05 mg, 0.143 mmol,
42.81%, {REHSE: 1.850 min ) 346 (53.79 mg, 0.100 mmol, 29.88%, {REFHT[A]: 2.408 min)

{ &% 336: 1H NMR (400 MHz, CDCI3) § 7.23 — 7.14 (m, 1H), 6.72 — 6.65 (m, 2H), 4.96 (t, ] = 7.3
Hz, 1H), 3.88 (s, 3H), 3.73 (s, 1H), 3.59 (dt, I = 11.4, 42 Hz,1H), 2.20 (dd, J = 35.1, 4.6 Hz, 1H), 1.96 (d, ] =
12.7 Hz, 1H), 1.76 (d, T= 9.2 Hz, 8H), 1.61 (d, J = 10.6 Hz, 4H), 1.41 — 1.25 (m, 6H), 1.05 (s, 4H),1.00 - 0.93
(m, 2H), 0.90 (d, ] = 6.6 Hz, 4H), 0.65 (s, 3H). '’F NMR (376 MHz, CDCI3) & -88.66, -89.28, -110.65, -111.28,
-117.00. LC-MS [M-H] "= 537.40.

{h &%) 346: 'HNMR (400 MHz, CDCI3) § 7.20 — 7.13 (m, 1H), 6.71 — 6.66 (m, 2H), 4.96 (dd, = 8.1,
6.2 Hz, 1H), 3.88 (s, 3H), 3.74 (s, 1H), 3.60 (dt, J =11.4, 4.1 Hz, 1H), 2.20 (dd, ] = 34.9, 4.8 Hz, 1H), 2.01 —
1.93 (m, 2H), 1.87 — 1.77 (m, 4H), 1.63 (dd, J = 12.6, 5.2 Hz, 8H), 1.42 — 1.23 (m, 9H),1.05 (s, 3H), 0.90 (d,

253



WO 2025/021193 PCT/CN2024/107804

J = 6.4 Hz. 3H), 0.64 (s, 3H). F NMR (376 MHz, CDCI3) § -83.64, -89.27, -110.63, -111.26, -117.27. LC-
MS [M-H] = 537.45.

St 341, 337 , 338, 339 & 340

1L &% 341 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[(2R)-5-(6-Foe-2- FE AE B b B -3-35) -
SR EE -2-H]-9a, 11a- — F B AN E-1H-3F I ([1,2-] FE-6,7- —BE,

&t 337 itk &4 338 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — H-1-[(2R,58)-5-(6-F-2-
R SR I - 3-8 ) - 5- 0 B TR-2- 3 -9, 11 a- — B+ NS -TH-3R R 3 [1,2-2] 3E-6,7- B N

1b &1 338 Bifb 447 337  (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —- %-1-[(2R,5R)-5-(6--2-
UL -3-2)-5-F 2 1 -2- 5] -9a, 11a- = B B+ NS -TH-3F JE3E [1,2-a] 3F-6,7-Z 8 Al

&4 339 8ifb &% 340 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-F-1-[2R,58)-5-(6-F.-2- & &
M BE-3-3)-5-F2 B 1R-2-3E)-9a,11a- = B %£-2,3,3a,5,52,6,7,8,9,92,9b,10,11, 11 a-+ PU S -1H-3F R H:[1,2-a]
3E-6,7-—BEH

&Y 340 Stk 5497 339 (1R,3aR,5aR,6R,7S,9aR,9bR,11aR)-4-5-1-[(2R,5R)-5-(6-F-2- F E HE 1t
I -3-3E)-5- 5 R -2-21-9a,11a- Z H %-2,3,3,5,52,6,7,8,9,92,9b,10,11,11a- PU S -1 H-FF [ H: [1,2-a] FE-
6,7-_RE 1] %

339 5340

340 ¢ 339

SHELHE 81, 83&301, ¥ I F I MIESYH: VIF vV 7178 AEEHK(1R,3aS,3bS,5aR,6R,
78,9aR, 9bS,11aR)- 4,4- —f-1-[(2R)-5-(6-F-2- F A FE ML e -3 -3 )- 52 1R -2-FK1-9a, 11a- — HEARE
-TH-¥ 35 1.2-a]3E-6,7- B 341(120 mg , 89.25%).

1b&4 341: 'HNMR (400 MHz, CDCI3) § 7.69 (1, ] = 7.9 Hz, 1H), 6.48 (dd, ] = 8.0, 2.7 Hz, 1H), 4.82
—4.73 (m, 1H), 3.96 (s, 3H), 3.74 (s, 1H), 3.60 (d, ] =11.2 Hz, 1H), 2.18 (dd, ] = 33.0, 12.3 Hz, 1H), 1.96 (d,
J=13.0 Hz, 1H), 1.80 (d, ] = 6.6 Hz, 4H), 1.75 (s, 3H), 1.58 (s, 7H), 1.38 (d, ] = 14.4 Hz,5H), 1.06 (s, 6H),
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0.92 (d, ] = 6.5 Hz, 3H), 0.66 (d, ] = 2.0 Hz, 3H). F NMR (376 MHz, CDCI3) § -73.19, -73.40, -88.65, -
89.27, -89.28, -110.64, -110.65, -111.26, -111.27. LCMS : [ M-H] = 538.50,

J5(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — - 1-[(2R)-3-(6-Fa-2- F S T Mk e - 3-8 )-5-#4 F T -2-
H]-9a,11a- — HEANE-1H-FF K IF[1,2-a]3F-6,7- —F# 341 FI(1R,3aR,5aR,6R,7S,9aR 9bR,11aR)-4-F-1-
[(2R)-5-(6- -2 FF SR JE Mt g - 3- 01 )- 3-8 B TR -2- 5 ]-9a, 1 1a- — B 5E-2,3,33,5,53,6,7,8,9,92,9b,10,11,11a-+
S-1H-A R I [1,2-2)FF-6,7- B 340-1 JBA (150 mg, 0.278 mmol)Z 3@ id F 74> (X 85: Waters
Acquity UPCC , & ¥ & : Daicel CHIRALPAK IG-3,3.0*150mm, 3 um , i 35 #H :A/B:
CO2/MeOH(0.1%DEA)=70/30, #iif: 2.0 ml/min , #F{E: 37 degree, {REGHSIA]: P1 fREFHIIA]: 1.335min,
P2 {fEH A 18]:1.678min, P3 fRFAAT[]:2.117 min, P4 fREAR17):2.672 min ) JRHE2) A €4 337 (51.76
mg, 0.096 mmol, 34.51%, TS 1.335min ), 338 (58.12 mg, 0.102 mmol, 36.67%., fREHT[A]:1.678min),
339 (5.32 mg, 0.010 mmol, 3.65%, FREERA]:2.117 min) F1 340 (7.67 mg, 0.013 mmol, 4.84%, (R
):2.672 min).

k&%) 337: 1H NMR (400 MHz, CDCI3) § 7.69 (t, ] = 8.0 Hz, 1H), 6.48 (dd, J = 7.9, 2.7 Hz, 1H),
4.76 (t, 1= 6.4 Hz, 1H), 3.96 (s, 3H), 3.74 (s, 1H), 3.60 (dd, J="7.3, 4.0 Hz, 1H), 2.26 — 2.11 (m, 1H), 1.96 (d,
J=12.8Hz, 1H), 1.84 — 1.77 (m, 4H), 1.60 (s, 8H), 1.35 (ddd, T = 37.9, 22.1, 10.5 Hz, 8H), 1.06 (s,3H), 1.03
—0.96 (m, 2H), 0.92 (d, J = 6.6 Hz, 3H), 0.66 (s, 3H). "’F NMR (376 MHz, CDCI3) § -73.19, -88.66, -89.28,
-110.65, -111.27. LC-MS : [M-H]= 538.50,

1L4&%) 338: 'HNMR (400 MHz, CDCI3) § 7.71 (t,J = 8.0Hz, 1H), 6.48 (dd,J = 8.0, 2.7Hz, 1H), 4.78
(dd,J =8.1, 4.8Hz, 1H), 3.96 (s, 3H), 3.74 (s, 1H), 3.62—3.58 (m, 1H), 2.20 (dd,J = 35.1, 4.5Hz, 1H), 1.97 (d,]
= 13.0Hz, 1H), 1.85 — 1.80 (m, 3H), 1.75 (s, 2H), 1.60 (s, 9H), 1.41 (s, 3H), 1.29 — 1.19 (m,3H), 1.06 (s, 4H),
0.92 (d,] = 6.5Hz, 4H), 0.66 (s, 3H). '°F NMR(376MHz, CDCI3)  -73.40, -88.65, -89.27, -110.64, -111.26.
LC-MS : [M-HJ= 538.50,

WA 339: '"HNMR (400 MHz, CDCI3) § 7.69 (t, J = 8.0 Hz, 1H), 6.48 (dd, J=7.8, 2.7 Hz, 1H).
4.75(d,J="7.3 Hz, 1H), 3.96 (s, 3H), 3.85 (s, 1H), 3.62 — 3.56(m, 1H), 2.66 (s, 1), 2.00 (s, 1H), 1.89 —

1.78 (m, 6H), 1.60 (s, 8H), 1.46 (s, 4H), 1.25 (s, 3H), 1.04 (s, 3H), 0.93 (d, ] = 6.6 Hz, 3H), 0.63 (s, 3H). "°F
NMR (376 MHz, CDCI3) & -73.19, -109.71. LC-MS: [M-H] " = 518.45,

1L44) 340:  1H NMR (400 MHz, CDCI3) 8 7.71 (1, J = 8.0 Hz, 1H), 6.48 (dd, J = 7.9, 2.7 Hz, 1H),
479 (dd, ] = 7.9, 4.8 Hz, 1H), 3.96 (s, 3H), 3.85 (s, 1H), 3.59(d, J = 11.4 Hz, 1H), 2.66 (s, 1H), 2.04 (s, 2H),
1.89 — 1.76 (m. 7H), 1.59 (s, 8H), 1.26 (s, 5H), 1.04 (s, 3H), 0.93 (d, ] = 6.5 Hz, 3H), 0.63 (s, 3H).19F NMR
(376 MHz, CDCI3) § -73.39, -109.71. LC-MS: [M-H] "= 518.45,
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SChtife] 308, 309 , & 310

&4 308 (1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- — F-1-[ 2R)-6-(6-F-2- FH otk iz -3-)-
6-F2 B BE-2-5]-9a, 11a- — F B AN E-1H-3F R FE(1,2-a] FF-6,7- — B2,

1b&1 309 Bitk &4 310 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —F-1-[(2R,6S)-6-(6-F-2-
SHENE e -3-58)-6-F2 5 P -2- K| -9a, 11a- = B E: NS -1H- 3[R (1,2-a] 3E-6,7-—FF Al

1L&1 310 LA 1) 309 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- —5-1-[(2R,6R)-6-(6-F-2- F
SUEntE-3-)-6- 5 BE-2- 3] -9a, 11a- = I E NS TH-3F R [1,2-a] FE-6,7- B 1 ] %

LRoF
30951310

310:k309

i BLE (18,5R)-5-[(3aS,5aR,5bS, 7aR,8R, 10aS,10bS,12aR, 12bR)-11,11- —5i-2,2,5a,7a- /4
F3E-4,5,52,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 7~ & -3aH-FF K[ 1',2":1,2]-FF [ 7,8-d][1,3] 5 4%
IR PG -8-FE - 1-(6-B-2- 1 A ML -3-38) - 1-BF 108-1 (150 mg, 0.253 mmol)#E T & H & (6 mL), K
WAL IONERI-Z TR (21430 mg, 0.505 mmol), PRJA 53R FHcRE 2 /M. 383 TLC Rk Chil
Tk: 2R ZBE=5:1) M RN 5E 4. RN 20%60 1 R BRI ORBRER S ANTR, Btk 10min,
2R CEEREL (10mLx2). AHUHA I EAMAEEKE QomL) , @TKEERETE, Tk, &
FIEHEME, 2ENMESEE ¢0~15% LF OB/ AHE, 20 mL/min)f5 2] [ 4 [FH £ (5SR)-5-
[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12aR,12bR)-11,11-  — %% -225a7a- M H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T 7N &-3aH-FF R FE[1',2":1,2] 36 [7,8-d][1,3] — A 41118
-8-%]-1-(6-9m-2- S Bk ne -3-25) - 1-FF 308-1 (120 mg, 56.19%).
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1h&%7 308-1:  'H NMR (400 MHz, CDCI3) & 8.25 (t, J = 8.1 Hz, 1H), 6.55 (dd, J = 8.2, 3.0 Hz, 1H),
4.04 (s, 3H), 4.01 (dd, J = 5.0, 2.9 Hz, 2H), 2.95 — 2.89 (m, 2H), 2.16 — 2.06 (m, 1H), 1.97 (dd, J = 15.5, 6.0
Hz, 2H), 1.92 — 1.79 (m, 6H), 1.71 (ddd, T = 13.0, 10.1, 5.0 Hz, 3H), 1.66 — 1.57 (m, 3H), 1.51 (s, 3H), 1.46 —
1.39 (m, 4H), 1.30 (s, 3H), 1.13 (dt, J = 16.4, 5.9 Hz, 4H), 1.07 (s, 3H), 0.98 (d, ] = 8.5 Hz, 1H), 0.95 (d, J =
6.5 Hz, 3H), 0.68 (s, 3H).

Bk BIET, BEY 308-1(130 mg, 0.220 mmol)¥E T THE (S mL), WSARIN T, vKIBA A
2 00C 12 AN P EHALEE (0220 mL), 5min fN5E. =il FHHE 1 /M. SAEERER, 2RO
Be#EL (20 mLx 2), AHUHHAIF G &K 3omL) , R /KMERIN T, ¥, RFEEHER
M. EEWMHESTEG g, 0~10% LB LB/ A MEE, 20 mL/min) /5 3 B € @& 14 (6R)-6-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-11,11- — % -22,5a,7a- [ H X .
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-T7NE-3aH-FF [ 1,241,213 [7,8-d][ 1,3 = R 30 g
-8-1-2-(6--2- A FE ML e -3- 38 ) B -2 - 308-2 (82 mg, 55.27%).

A4 308-2: 'HNMR (400 MHz, CDCI13) § 7.71 (q, T = 8.0 Hz, 1H), 6.48 (dd, ] = 8.1, 3.0 Hz, 1H),
4.01 (dd, ] = 12.6, 6.7 Hz, 5H), 2.17 — 2.02 (m, 1H), 1.95 (d, J = 12.6 Hz, 2H), 1.80 (d, ] = 7.5 Hz, 5H), 1.65
(ddd, T=133.0, 13.5, 3.9 Hz, 5H), 1.54 (s, 3H), 1.50 (s, 3H), 1.32 (s, 3H), 1.30 (s, 3H), 1.24 (dd, T = 13.9, 6.6
Hz, 3H), 1.16 — 1.08 (m, 2H), 1.07 (s, 3H), 1.03 — 0.90 (m, 5H), 0.84 (d, ] = 6.5 Hz, 3H), 0.65 (s, 3H).

=5 LAY 308-2 (80 mg, 0.132 mmol)iF T-PUS BRI (2 mL), AR T ER (1 mL, 3 mol/L),
SR ATESIRBEEE 1 /NEEAT 40 °C (/K6 5 4E 30min. 8L TLC R CRMEE: 2.8 Z.85=5:1) a0
RN, JERNEFETERE, FIERMN . BRREMAEIR (20 mL) IAFIRNERSY, KEHZB L
Bg( 2x20 mL)YAEHL, & 3 VUM TR & K (30 mL)BE%, T/KBEET, WMk B8 .
M HE S E @ g0 ~30% LB LE/A M B, 20 mL/min) 5 2 9 & &
& (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-4,4- 5 1-[(2R)-6-(6- F-2- FF S LML g -3-55)-6-Fa FL P -2- 2 -
9a,11a- — F &+ 754 - 1H-FF LI [1,2-a]3E-6,7- - E% 308 (56 mg, 0.089 mmol, 67.45%).

1b&47 308: 'H NMR (400 MHz, CDCI3) § 7.71 (q, J = 8.0 Hz, 1H), 6.48 (dd, /= 8.1, 3.0 Hz, 1H),
3.99 (d, J= 1.9 Hz, 3H), 3.74 (s, 1H), 3.63 — 3.56 (m, 1H), 2.18(dd, /= 32.8, 11.8 Hz, 1H), 1.95 (d, J=12.2
Hz, 2H), 1.80 (d, J = 8.4 Hz, 5H), 1.70 (dd, J = 23.3, 12.0 Hz, 6H), 1.54 (s, 3H), 1.35 (dd, /= 25.8, 14.1Hz,
7H), 1.09 (d, J = 13.1 Hz, 1H), 1.05 (s, 3H), 1.02 — 0.88 (m, 4H), 0.84 (d, J = 6.5 Hz, 3H), 0.64 (s, 3H)."°F
NMR (376 MHz, CDCI3) & -74.29 (d, J = 33.0 Hz, 1F), -88.95 (d, J = 235.9 Hz, 1F), -110.95 (d, J=236.2 Hz,
1F). LC-MS: [M-H]= 566.30.

HEIE. 1A 308 (68 mg, 0.120 mmol i@ i SFC F YR/ (1L2%: Waters Acquity UPCC, i
}E: Daicel CHIRALPAK OD_3, 3*150mm, 3um, #iz#H: CO»/IPA(0.1%DEA)=75/25, Jitif: 2 mL/min, i
K UV 214 nm) {5 2] 5 EE K 309 (15.47 mg, 20 100%, e.e. 100%, 13 22.75%, {REEAFIA]: 2.045 min)
A EE A 310 (16.47 mg, 411 100%, e.e. 100%, PR 24.22%, REIE: 2.590 min).

WA 309: 'HNMR (400 MHz, CDCls) $ 7.72 (t, J= 8.1 Hz, 1H), 6.47 (dd, J=8.1, 3.0 Hz, 1H), 3.99
(s, 3H), 3.74 (s, TH), 3.60 (dt, /= 11.4, 4.1 Hz, 1H), 2.29 - 2.11 (m, 1H), 1.95 (dd, J = 18.5, 6.5 Hz, 2H), 1.89
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~1.76 (m, 5H), 1.75 — 1.64 (m, 5H), 1.54 (s, 3H), 1.50 — 1.35 (m, 4H), 1.32 — 1.18 (m, 5H), 1.10 (dd, J=13.1,
4.4 Hz, 1H), 1.05 (s, 3H), 1.02 — 0.94 (m, 3H), 0.84 (d, J = 6.5 Hz, 3H), 0.64 (s, 3H). '°F NMR (377MHz,
CDCI3) & -74.34 (s, 1F), -88.95 (d,J = 236.1Hz, 1F), -110.95 (d,] = 236.1Hz, 1F) LC-MS: [M-H]= 566.40

144 310: "H NMR (400 MHz, CDCl3)  7.70 (t, J= 8.0 Hz, 1H), 6.48 (dd, J=8.1, 3.0 Hz, 1H), 3.99
(s, 3H), 3.74 (s, 1H), 3.63 — 3.55 (m, 1H), 2.27 — 2.09 (m, 1H), 1.95 (d, J = 12.9 Hz, 1H), 1.83 (dd, J = 25.4,
11.9 Hz, 6H), 1.75 — 1.60 (m, 4H), 1.54 (s, 3H), 1.46 — 1.28 (m, 7H), 1.25 — 1.16 (m, 2H), 1.09 (d, /= 13.6
Hz, 1H), 1.05 (s, 3H), 1.03 — 0.89 (m, 4H), 0.84 (d, /= 6.4 Hz, 3H), 0.64 (s, 3H). '°F NMR (376MHz, CDCI3)
8 -74.25 (s, 1F), -88.95 (d,] = 235.8Hz, 1F), -110.94 (d,] = 235.9Hz, 1F).LC-MS: [M-H] = 566.50

FURSEHB 1 AR AL EYXT SREBP 38 BRI 5] BUR
1.1: SREBP ZOtEEEIREEF RS

% Huh-7/SRE-luc 4015 & 3 [5 B oh Z O 3E 7R B P (5% R A Mg, 2 pM B ARARIT, 10 uM
2 IR RIS S T AR VR FE A B D AR B 16 /N o Hordt, Huh-7/SRE-luc 2009 A JHHE 4 % Huh-7 o
FaEFRIE LDLR promotor-luciferase FELKRNE A (GFP)MAIME. ZAIMH Huh-7 # % pLDLR-
promotor-luciferase. pEGFP-N1 Jfiki, &1 G418 PUERIER K Ik EHRE. H Hub-7 405EW
H ATCC, pLDLR-promotor-luciferase fii 42 77 S /74 3k48, pEGFP-N1 FifilgH Addgene.
S RIREE TR R, 40 2R (E397A, Promega)Z@, HINTEIGEBEKMI(ELS00, Promega)/5.
SRE IRFNAY DGRBS MBI BioTek Synergy HTX AR (E SEAIRT S— KM s E. 4t
(056 5 [ (EGFP)AI ¢ Y3 23 F3RAY BioTek BEPRIX(EL & (H AR T Ib— BRI EH) &, If
{EANNZ . SRE IRENAIHGRIGVERR LAG 3O A SO E E A EIRI LU (B 7F 9 SREBP @ B4 1
Rifatr. BRSNS AR prism F A HT(EL DMSO ARBRA RS M5 A6 B 14|
%, {f ] Prism log(inhibitor)VS.response--Variable slope(four-parameter) % #1714, & 2 X
Y=Bottom + (Top-Bottom)/(1+10~((LogIC50-X)*HillSlope))). B4 1C50 4.
1.2 AR BAEY%T SREBP i #0537

TR 11 B RIRAAR R kA Y3t SREBP B (#0188, BAMEE YR FERS FE % T 0,01,
0.03. 0.1, 0.3. 1.0~ 3.0, 10 pM, STHEAIRE DMSO. #B0b W 1Cso UK 1 PR,

%1
SEHE) L tgat SRE-luciferase assay
it 3
1D i (IC50 uM)
xFEeteE
0.293
ZB
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1 0.330
2 0.450
3 0.03
4 0.09
5 0.13
6 0.13
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7 0.07
8 033
11 0.19
20 0.23
21 0.23
22 2.01
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28 0.26
15A 0.37
15B 0.32
35 0.051
36 0.2
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37 0.03
38 0.11
39 0.19
40 0.25
44 0.1522
45 0.1983
46 0.07
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47 0.05
48 0.2025
49 0.06
50 0.1875
51 0.2122
54 0.35
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62 0.728
63 0.121
64 0.318
67 0.203
68 0.434
69 0.086
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70 0.211
71 0.083
O\
OH
72 0.14
73 0.55
74 0.68
75 0.37
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76 0.90

77 0.17

80 0.5137
81 0.1097
82 0.3566
83 0.092
84 0.2042
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87 0.055
88 0.6223
89 0.1827
90 0.3793
91 0.3782
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92 0.3706
93 0.6126
95 0.08
96 0.3404
97 0.07414
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98 0.095
99 0.2426
100 0.1791
101 0.2976
102 0.1403
104 0.25
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105 0.1094
107 0.0777
108 0.0359
110 1.129
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111 1.475
112 0.3176
113 0.2275
115 0.6133
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116 0.1766

124 0.064

126 0.153
0.07

127

128 0.139
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129 0.32
130 1.055
132 0.096
133 0.095
134 0.997
135 4.03
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140 0.11

141 0.017
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145 0.35
146 0.16
147 0.19
148 0.08
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149 0.14
150 0.19
151 0.18
152 0.14
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0.2425
154
0.1876
155
1.323
156
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0.053

157
e

161

0.10
163

0.201
164

0.295
165

0.099
166

0.138
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167

0.880
168

0.092
169

0.075
171

0.013
172

0.113
174

0.148
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175
0.285
177
0.186
182
0.121
183
0.141
184
0.031
R =N
188 WA
+wOH
0 0.142
SOt
> F
OHH F
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189
0.0231

190
0.355

191
0.246

192
0.053

193
0.072

194
0.102
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195

0.067
197

0.073
198

0.058
199

0.152
200

0.053
201

0.030
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202

0.411
203

0.174
204

0.145
205

0.107
206

0.145
207

0.206
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210
0.017
211
0.080
212 Q
N
Br /
0.080
213
0.569
214
0.183
215
3.569
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216

2.647
217

0.210
218

0.141

O e}

220 bS Ay

0.040
221

0.183
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222

0.137
223

0.093
224

0.055
225

0.175
226

0.100
227

0.014
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228

1.424
229

0.049
230

0.062
231

0.062
232

0.151
233

0.106
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234

0.029
235

0.115
236

0.079
237

0.726
238

0.289
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240

0.042
241

0.140
242

0.205
243

0.134
244

0.060
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245

0.159
246

0.139
247

0.040
248

0.035
249

0.058
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250

0.066
251

0.042
252

0.031
253

0.016
255

0.107
256

0.099
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257

0.154
258

0.454
259

0.249
260

0.030
261

0.001
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262

0.017
263

0.032
264

0.189
265

0.006
266

0.099
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267

0.424
268

0.141
269

0.800
270

0.259
271

0.207

294




WO 2025/021193 PCT/CN2024/107804

272

0.116
273

0.361
274

0.758
275

0.260
276

0.925
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277

0.369
278

0.189
279

0.202
280

0.238
281

0.479
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282

0.389
283

0.027
284

0.309
285

0.253
286

0.260
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287

0.131
288

0.388
289

0.342
290

0.137
291

0.141
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294

0.424
295

0.275
296

0.226
297

0.197
298

0.093
299

0.033
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301

0.076
302

0.085
303

0.109
304

0.243
305

0.253
306 0.121
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307 0.054
311

0.072
312 0.276
313 0.076
314 0.140
315 0.125
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316 0.145
317 0.155
318 0.296
319 0.104
320 0.207
321 0.114
322 0.339
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323 0.262
324 1.507
325 0.148
326

0.011
328

0.043
333

0.118
335

0.045
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336

0.31
337 0.155
338 0.143
341

0.206
346

0.056
373

0.078
308 0.112
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309 0.143
310 0.209
339 0.143
340 0.108
380

0.152
381

0.285
382

0.057
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383

0.041
384

0.185
385 0.332
386 0.026

RORIHEH] 2. /RO AR A Fa e 1 S 56
23 BIRCH PB ¥R (100 mM). MgCI2 ¥ (300 mM). NADPH ¥ (2.04 mM) Fl/NAT ok 4
(SHQY 5. M1000 5. 2110330) B (1.00mg/mL), #REHIH —HETH (DMSO) K
Hk SRR (AR, RN 3.1 980D MR, FTERREE 100 pM H TSRS, -
10~ -30°CfRAF. SRS 100 uL /N RAT ORI 96 FLEE AR H. % T 0 min MIFER, 4%
TN & AR BRI HUOMA 2 pL 100 uM [ TAER: SRJE I 98 uL ELF#E] 37°C 119 2.04 mM
NADPH. %fF 5 min. 15 min. 30 min. 45 min 1 60 min FIFER, B 2RI 2 pL 100 pM FI T (E
FmA 98 pL CF#E 37°C 1) 2.04 mM NADPH Jaah e vis BITAH R (B A S, IO AR
CHER LB B . *T NCF60 HIFES, B2 2 uL 100 uM BT/ HMA 98 pL S ii#
F) 37°C 1) PB R 30N BIAARR MBS () 205, NN AR Z i e b SO . B id AR ep, B b
PITE 37°CAKIB R IE JG T B RN IR 2% L LA 800 #/43 3R 10 min, 285 7 3200 g B0 20 min.
WL _EVE 5 25 BT 7K DR R A L 19 4T R S5 ] LC-MS/MS BEREZMT . SRHIALSHE 5. 15, 30,
45 1 60 min [YWEETA LERREL 0 min (I TIFR L1 240 (8] sude 9 R AR %, 2805 Excel tH5T
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2 FRSr S B S VDI /DN BRUFE I fRIORE PR RS E PEEE R
SEpta ANERHRRE (R 3R]
A &4 1 7.85
1 167
7 3743
8 39.21
11 49.12
20 29.86
21 161.39
28 > 184.78
35 >186
36 >186
37 131.65
38 12.18
39 117
44 >186
46 155.87
49 112.74
50 107.96
63 > 184.78
64 69.67
70 34.86
71 63.3
71 >184.78
81 114.69
34 >184.78
97 106.96
98 250
108 184.78
126 107.65
72 82.8
87 135.87
127 112.10
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128 >186
134 27.26
136 96.24
140 321
141 291

BORFEHEH) 3. WIRAR AN EWELRSIEINGI (FaSSIF) 1 ¥ ARE

fil DMSO BRIAYIR A, KHEHIR 10.0 mM &AM . #E 0.021 g NaOH. 0.198 g
NaH2PO4 #1 0.309 g NaCl, fIAF] 50.0 mL F#E4EK=, W55 A HCl 5 NaOH 77 pH HZ 6.5,
SRIGVNIN 0.112 g 1] FaSSIF Bk, fre &G EE SRR E 2 /& . W—e BB m &1t &0
IMNE]—SERFA FaSSIF 1, BCHIAL 300 pM P RES VAR, 75 5500 LA 1000 rpm (4 RS 1/
. 1/NBSJE, KRR SO I I — B R R B, INNER IR, JURERER, TREIIFE0 20 404, 4R
J5 TSRO FHRREBEA T M P F5 VB (o i - FR BT RS (LC-MS/MS) J7E AT B i Rl Ak &
VIR R A LC-MS/MSS 333 4T 5 B 5

K 3. o MBI S ¥ FASSIE g LS R

St 3 FASSIF %@/ uM
XHAEY 1 105
1 140
3 247.42
21 246.04
35 160
37 207.10
38 184.19
39 177
44 225
46 276.69
49 280.65
50 247.50
63 146.66
81 279.29
98 199
108 303.34
127 209
128 199
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140 178
141 150
XTEL G 161 18.04
165 87.38
188 138.93
189 157.08
195 244.44
197 327.8
223 305.03
236 305.47
240 145.85
249 38.65
250 32.95
234 49.29
263 62.96
265 107.36
283 287.59
298 18.21
175 279.55
224 47.99
296 69.29
297 19.53
272 225
328 262.62
333 148.01
338 34.74
337 245.75

MR ELHEG) 4: AW FASN H[ERIA RN H] L%

#4 Huh-7 40M0(THE ATCC)H] DMEM Ri3R3(SE 10%[44 M4 LONSERA S711-0018)1: 55T
37°C. 5% CO2 HrFpffriEidt. 24 RS EAME IR, #& DMEM JUREEFRE(E %R
EHMELPDS), 2 uM A% i1 (-lovastatin), 10 uM F¥ZIRER (mevalonate))Xf &40 — FF ¥ fR(DMSO)
AEDIEER AN AR EY . WEDRRIRIE 3000nM, 3 f5FRE, 3t 5 MR, B9% 16 /b
b BEATHMUZEAE, cell to cDNA Wik, ALK qPCR i SREBP SB[ s BTl & RN (Fatty Acid
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Synthase, FASN) K [HZRIEFASN ZFH IEH 5 YFFIN: 5°-AAGGACCTGTCTAGGTTTGATGC-37,
RIEBIYIFETIN: 5-TGGCTTCATAGGTGACTTCCA-3"), itH IC50. A Z it & Wi
2 prism A HT(EL DMSO AR A2 T H AL A3 )2, fE ] Prism log(inhibitor)VS.response-
-Variable slope(four-parameter) fRAUHHTHIA T H AN Y=Bottom + (Top-Bottom)/(1+10"((LogIC50-
X)*HillSlope))), #32i%kEIHI 1C50 ¥
T4 A IEBI A E YN FASN BE R R L R 45 1
FASN IC50
A:<200 nM; B:200-500 nM; C:  500-900 nM
M Et &1 959 nM
37 B

St 71

7

11

28

35

49

54

63

64

67

68

69

70

71

72

75

77

81

82

83

84

87

89

92

o 1o o= o= =~ A (=~ B =~ R 1S 1> S 1 S 1> S - 1> 1= =~ I -~ - - 1 * v v | oo e v v oA v

95

310



WO 2025/021193 PCT/CN2024/107804

97
98
100

101

102

104

105

107
108
113

127

128

140

141
X etk &9 161
206

171

184

188

189

191

192

193

194

195

200

201
210
227

230

232

233

>l >R EE>>EE®E»ETE>E T ||

234
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255

260

261

262

263

265

266

177

198

199

212

241

244

272

283

289

299

301

302

303

307

311

313

314

326

333

336

337

338

335

346

373

o 1> 1o S - 1> 1> =B 1> S (N [ T - I+ i - - 4 1+ o [ |+ e Lo =2 o o - 1o - 1o (- 1o Lo~
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KB, SHALSY 1 skR T

MRS S ok AR E

¥ 1 M 2R A B R IR (BIYEXTEED 5 0.5mg/mL 19 MR, KR, RFIAD Bk
RFE 1 mM NADPH 4 B -1 RIS INARBI A 7. #E 37°C IR E 0.5, 5. 15, 30 1 60 345,
ORI L0 RS . KPR REE T 0, Fl UPLC-MS/MS 2 RE S 3F i SR A b 0%, iHEiksh
RS (in vitro CLint) FIEZERE (t1/2).

RRIAE W BABUFH AN, R, R ROR A AR E 1

MRS 6: AT 4n A e

1M Y EERIR (FRIMEXTED 5L KRR M. MRERNHEIA (0.5 x 106 /M4
/mL) BIRFEEIREMATI R . 7 37°CTFIFE 0.5. 15. 300 60, 90, 120 04hJ5, A HARIERL
IERN o H BT R S O ER 38R, AL UPLC-MS/MS MRt 3t B & a ar bk, BIAEBRE
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