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APPSR 3: SRRt E & PCR

FFEER & FFIE2E 28 & FE 6L 7 TRI Reagent (T9424, Sigma)P 2137, MR H13E i $2 05 A0 B PR
Hs RNA. 2512 (F) RNA I LA oligo dT 51441 MLV #3588 (Promega) - T4 % cDNA, F K (K52
EHIRET Bio-Rad CFX96 real-time PCR System X4, #:F mRNA A &2 AT CT 77k
. PFTHSIFSI R RR:

i) FR 2R ER/R A5 Y5
Mus musculus AACTTTGGCATTGTGGAAGG
Gapdh
GGATGCAGGGATGATGTTCT
GCTGCGGAAACTTCAGGAAAT
FASN
AGAGACGTGTCACTCCTGGACTT
CCGGAGACCCCTTAGATCGA
Scdl
TAGCCTGTAAAAGATTTCTGCAAACC
CTTGTGGAATGCCTTGTGATTG
Hmgcr
AGCCGAAGCAGCACATGAT
GCCGTGAACTGGGTCGAA
Hmgces
GCATATATAGCAATGTCTCCTGCAA
Collal GTCCCTGAAGTCAGCTGCATA
TGGGACAGTCCAGTTCTTCAT
aSMA TGCTGACAGAGGCACCACTGAA
CAGTTGTACGTCCAGAGGCATAG

AR SRR 4 MRS BT E

AN S, B BRI 4 NN G A SEAN B, SR LRI . I S T 4°C 1500 g
B 10 404k, VSRR FPRE R IR SRR S0/ R B RN, SE 2 JKAX Precelly 24 )3
A, T 4°C16000 g B0 10 080, AN E S, HESRKRT, ZEH O, R
FUFE (1 R TP A e = 1 7K T4 0 3 el B 1 T 9 = Bk 7 (g R A TR BR A =)l
MiEH ALT (LE-M0477, Lai Er Bio-tech), AST(LE-M0568, Lai Er Bio-tech), 43 HiIH 45+ R #1387
T, RAGREFEEART (R HRAR KRG TR,
AR R 5. FFARRA LY R i

TIAKG- et FEUSHIATAT A 4% 2 RE 8 4°C B2l A, FHABTAP(Leica
RM2235YU)f7, VIR IEEN 7um, MBS KG HIR AR - 202 {7 56765001, 6766010, Thermo
Scientific)§uts, KE1GH Olympus VS 120 B B4, H Imagel e, A O eta: i
WEF OCT BIH5) (Leica)® I, FHUKIEYH Hl(Leica CM1950)814 7 um &, 3 Oil Red O (00625,
Sigma)#tt, B4 A Olympus VS120 B¢ A SMETM4ER, A Imagel e . RIRALL (Sirius Red)
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IR G RTHE R A s U0 R B Bk )e, 4288 R B RIRE AR A% (ab150681, Abcam)
HEAT Jett, G b dett:  RTAEH OCT B (Leica)®HT, MUKV H Hl(Leica CM1950)Y)y 7 um
JE, UKV P F4/80 KRB TEREDIAE (14-4801-85, Invitrogen, 1:100), Alexa Fluor 488 4T &1 111 2E
PR 1gG =¥ (A-11006, Invitrogen, 1:500) %+, DAPI(Sigma)30 Frrit@alfiiz. e
JG, HEMILREEERE (Nikon CSU-WI SoRa) 88, F:H] Image] HRAFIATE &S M. FH[EEE 5,
WIS E AR . VKERYI R F4/F80 A DAPT et fii,  FHMCEA Mmoo it i i 4L L AR
(Nikon CSU-W1 SoRa)iEAT#1HR, FFH Image) B HE = .
YRR 6 /) BB 73 B A Z BB AR AL BER IS FHAL IV e th

N TSI AT, BB 4 B AR 4%I% PFA W, 70 ORISR 0EE T AR AL e
FERRI AL, AT IV R, [ 70% CEE W loRFEaEAL e s . e )m, Fl ZEISS Axio
Zoom.V16 ARSI BN BEAT MR . H] Image] BXAFX SR IS FERE AL 2 E AT B AL
AW ASEEF] 7 /N RIS SR B ) & A

C57BL/6N /NGRAE 12 JE B IS 5P E BT BT 5 5 0 BL(TrophicDiet, TP2630052A, # A 10.2%kcal &
i 37.3% keal BRAKILEH, 52.6% keal g i)y F1-& BAEIVIR IR (23.1 g RFER 18.9 g 76 &) HE A il fE
1L K, SRATRLUER BN 16 1, ARUIRRIATELRL . Dy 7 A sRG B AT AF AR B8 61, K R iy B/ BRLG BE
AEARIRE, FE 37T°CHMALZE ML 30-60 74, WAL 45 DMEM/E-12 (Cytiva,
SH30023.01)41 2.5mg/mL &5 D(® X, COLLD-RO), 0.lmg/mL DNasel (Sigma-Aldrich, DN25),
B BAFTANAL, £ 70 pm JERELLVE, VEUE 1R, BROWREEYNAL, K% ordt 5 R B YI(BME)
(R&D Systems, 3533-010-02)F% 1:3 FILLPIRA EE . K724 HE AJDMEM / F12, 10 mM Hepes,1 x
Glutamax, 1% pen/strep, 1 x B27,1 x N2, NAC (1 mM), NIC (10 mM), Gastrin (10 nM), EGF (50 ng/mL),
FGF10 (100 ng/mL), A83-01 (5 uM),Rki (10 uM), 10% RSPO1 {55553 30% Wnt3a 54, 5%
Noggin KA EEFRILITEE IR . SR 20T, 38 E A MKM(Gibeo, Cat#25200072) 1410 Jq B & . 24 /i
J&, VA DMSO 1E N2 FIXTHR, 45 28 38 B il 5 A AN RVR FE OCA B 25-HL fry$ 9% 4 R HE I AT ESR
HE284r 9 5 2 (1%DMSO. 1 uM OCA. 3 uM OCA. 1 puM 25-HL F1 3 uM 25-HL), 4> 54T 72 /et
L Y/N RS
VAL 8 /NRATHERSERAZR LA

Yo B A MIAL 2 5 238 B T 58 7 Y 7% Y B [ 5 Wi (Beyotime Biotechnology, PO098)H, 4 Cil#. %R
JA1E PBS He¥k, #R)5 & 0.5% Triton X-100 ) PBS 7E %R FALEE 20 204h. SRR EHE 10%
B MIF T PBS B MIEMAE SR FALEE 1 /M), 45 —4i(Anti-alpha smooth muscle Actin, ab7817,
Abcam, 1:500 Fiff)fE 4C FIFHE — . B K, WEEEVE, 55 IO REITOMBL L
PR 1gG (H+L)FL9% & (Jackson Immunoresearch, 115-095-003). 4% F % Y6 & ™5 DAPI (Sigma-
Aldrich, F6057)E %+,

N EENER, KA 4%Z BEPB(PFAME 1 /MR, ZR T H 250 nmol/L JE #4L(MCE, HY-
DO718)4u10 3 4b . S5 1T PBS vREEMIIRRES B . P28 % B 7 Dragonfly il L A BB R
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4i(Andor, Dragonfly 200) ~ W22,
EYRRELHEF 9 AR BLEYIXT SREBP & B HHI2R
TERL AR S B 2 1 7RI ACR G & P0%T SREBP JBER (A0 ECR, B EVIIR R
BT 0.01, 0.03, 0.1, 03, 1.0, 3.0~ 10 pM, XFRECNELE DMSO. 7L & 1Cs Hink 1
TS o
R 1 S A A Y i s

wEY SRE-luciferase assay
w5 (IC50 pM)
68 0.293
185 0.233
198 0.106
204 0.395
205 0.817
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206 0.464
207 3.088
208 1.925
210 0.837
211 0.395
216 0.379
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217 0.329
218 0.296
224 >10
225 0.667
226 46.64
227 1.33
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231 1.026
232 0.084
233 0.2317
234 0.3598
235 10.76
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237 7.045
238 0.049
239 0.106
240 0.67
241 0.328
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242 0.556
244 3.761
245 0.192
246 0.9878
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248 0.7655

249 0.7039

250 0.245

251 0.3205
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253 0.1873
254 6.19

255 0.452
266 0.1755
268 0.825
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271 0.139
272 20.14
273 0.279
274 0.313
275 0.141
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276 0.5219
278 0.1063
279 0.1956
280 0.1176
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281 0.111
282 0.1165
284 0.0874
285 0.793
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286 0.5752
287 0.159
288 0.308
289 0.117
290 0.699
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291 0.065
292 0.171
293 0.136
294 0.139
295 >10
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296 0.035
298 0.028
299 4.83
300 0.036
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301 0.040
302 0.035
303 7.083
304 0.173
305 0.119
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306 0.08
307 0.588
308 0.979
309 8.96
310 1.41
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312 0.18
313 0.07
316 0.10
317 0.14
320 0.16
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321 7.20
322 0.61
323 0.25
324 0.36
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325 0.09

AMRRLREF] 10 25-52F F MRERER M AS KT« Z2AR AR NI AN i R4S £

ELJIIL AR K S T AR A o B AR BRI I I fa I 3R, AR BIEMT 4347 T 25-32 2R B (A7
ST RERE IR &S 00/ BRI AT OSBRI R & AR, AT . ROERIAF LML

W% 8 AR RIREPE CSTBLI6Y /NEUFIREYE Ll /MR (TO01464, 7L 48 A 2 BEAE MR 143 B R
AT, SRR (MR L R A T AN AL, NN A 4 A, B4 8-9 HUNRL: 14
C57BL/6) BFAEAY /N R AL MESL AR AL (chow diet , CDYASIXIRLL. & 3 4388 Lab MR/
B AP ADNEERETARL (CD) xS 4L, AMLN filkl (AMLN diet, 75 20% AER, 22% %0, 2%HH[H
B VAHXTIGA, AMLN Tkl 25- 32 B HEEAAHE 25-REBMBEMNAZIREN 30 mg/ke/day).
4N RIS IR, WG AN R AR ER A/ R0 € A0 i AR AL . 8 JA Ja e N B3 It s R AT
Sepri e FERE AR R R L .

SR 1-8 firas, Hob, B AR AUNEREARENSIS R, B2 S A/ R RRG
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T, B3 09 2550 5 ST MG/ SR MBS I [T (0 2 6, 11 4 Dy 25-F0 2 6 S 7 PRGN BRI VL
HM=Ber o, K5 O 25-F855 2 B S BRI/ BUFFIE SR S 85 1 1, 181 6 Dy 250k 3 B S e %
RNRAE S H =R, B 7 08 25- 523 B R MR R HEH 2 (AST) KF, K
8 9 25-F2 5k B AT FEAT/IN BR MV N Z BB (ALT) 7K -

1 FE 2 o, PERHGEHHAAZE two-way ANOVA (Dunnett's multiple comparisons test) /7 Z
ML *ROK P<0.05; ns TR G F 2% 5. B 3-E 8 1, Bl LIPS EHbRER #A RS, PEXR
H#K R one-way ANOVA J7 Z 04T #3078 P <0.05, **# 7R P<0.01, *** 4R P<0.001.

RPN, HEEHAYI 8 AR, Ll NRAEE AMLN Gl 4524 25- 52 2 B § g, Hikd
B ECT AMLN GRNE B AL, 1000 25-F2E T S EEXT AMLN & S04k S 4 g 1R 4 1
FHRCR o RV AT s SRR AL 2 ZEEFE AT AR AR A M . ATRESS . RADRIAANLF 4Lk . 4 4
RN 8 G, FRATE SR T /) BRI AL AR ] e, B o = TR S5 M o 7K T P 1 DA R O s L[] e
FUAH I =ERAE B (A . Gl 3-4 Frs: SXSRRZEARLL, 25-58 576 S W9 2 M v b S I
BRI =BEK T A0 5-6 s 25-F2 3 6 S B 25 MG /) BT A A 3] e A 3 =i 7K
o KU 25- R FBEIEAE RIFHIBECMASRRFIZOR . A 7-8 ol AE W, Ml H A4
WREN TN AST MINE MR EN ALT #5007 25- R E BB B B E. R 25- B LB HIER
A RIS AT AR A PR -

AEMIRRLREH] 11 25-52 % B M ERE e B AT B AR AR (L

B2, AT &N U AR 2300 AT 2 P e (B s G e AR ERAE 20 BT FE AR A 5 2 AR
FRT AT AR AR . S5 R & 9-29 Frow, o, B 9-13 A/NEATHEY] - HE B {045 B A1 NAFLD 3%
EERT E R R 25- 52 B S D I IER R DA VL OF B 3 [ I NAFLD V&S0 A 7 &1 14-18 O
ANRFFBEDI R AL O A E L R 252 F B B/ IR WA 181 19-23 /N RUFREY) A
FARBLGAOAE LR 2524 B H R/ ATAE T AR 4t 18] 24-29 /N BRATHEY v F4/80 4%
Qe RE B A R, VLR AR IR G BAGRSE s JIE A B 45 5 R U M B A IR 25- 98 3 B S e T o
Kup ffer 2 i [ 52 5 1B 7] B 45 50 (1477 B

Kl 9-29 sE & TR Image J BT, HR DLCFIEAREM ZE L R . P KA BEER one-
way ANOVA 5 Z 1 *FR% P <0.05, **F 5 P<0.01, ***FR P<0.001.

ZERNE 9-13 TpAKE — L yetafiias: HEVE Ldl- /NRTE AMLN GEBHESE 8 SR &4
SR AR R . ORIRAB HEATAI AR . A IRALAR L, 25-F2F B8 R EmMD R L a8, FI, B
14-18 JFAEZHAR Y AT O Qa5 R B R A HRZEAR L, 25-5% 2 6 (S B 12 25 /D T o 476 R [
RS WG RRAE W IR P IR SR G I HE AR . X e LA ] 1-8 op 2502 5 1S B AR R I L & TR 45
FA -8, KB 25522 B AEAT A AMLN IRE S IR MERL AL, BhAh, AR 2P
SIHT T FEINE A AR 7 AR G I SR AF A R A AR AL o 18] 24-29 Hafie e et 4 R BN N I Ldlr
FAMLN TaRIEFRNE ,  F4/80 FF R ER Al Kupffer 4 SREE 7 — & IR 72 IR BE 45 5 i %
R FIREE RS (B 2427 ORED . 25- B ERF R &R Kupffer UMY AR 2 A0IREEHE, B
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25-33 3¢ 6 S S AT S5 2 el /D JFF L A SRR SR o R b DL T 7P o 2K AR R e R 5 SR S AR TE VT Skt
HE/NER A, Kupffer #MI i 2l RES M N F & A RS R IR A A g k. SRl rEAdte, X
A R 351 5 A R Kupffer 200 B 14 52 7 AR 45 440 /2 AR U JHF 10 b S MR AE 5 R A L 4512 5k P 5
FHIAEIERRIX L W AR, SRR P R IR ARl EORE BN, 25 B
HA SR/ 1 B TR At b R L AR K (R 24290, AR, B 19-23 KA st R EIR 25-
F2oEE B B D N R IR D IR AT 4RI I AT AR Y . DL E S R 25- R E R s
ST A 8 AR G 7 T RER, R T SB0 R /B 9 o AR R A U 25

AMLN MESRI Ldlr™ /NBRAL R BN IR PERE AL (8 FASRL, DR 3RATT T DAIR] B 87T 70 A s AR sl ik
SEREREAL . 8 JUBRHENE Llr /MR, MR AMLN falkl, RSS2, HH 1K, 8 1. &R
Jes o B EEBK 4% %2 RH R . FEA R T RRILE A BREIAL, SR IV R,
70% 2.7 EE . FIARL M8 (UM ZER], Axio Zoom VI6)XT Eh Bk HEAT % . F5 M) Imagel B4R}
BRI R B e BT

550N 30-34 i, [ 30-34 /N E BN TR IV G AE AR 2592 B e
ENBKGRAE R BES T A

GRS, A 8 U, A B SN R E B AT E SIS TV R B S,
T 30-34 Fron-5x AL/ N A G 2593 2 5 1 85 558 0/ Bl ikl E BB AL B R T BRI B B . 25-F3 2
7 B BT 2N BRGRAE R (T SRR A IR AR o

1-8 & 9-34 iX Le R R IH 25-F2 2 B S B /D LA B BRI, AR AB R S AR,
BIRELhd . ATANfsifs . SOERREMALE, B sh Ik P BT F I O R . Ui 25-52 5
B EE T LA FERTI . SRk REFIT AL
AMIIRSE RG] 12 RIS IESS SR BE AR 25-523F 6 S M g i B (40 Mg B A R A0 £ Ak LA 410
HIZOR

NT Xy 25-53 5 B W AR RUR 2 ELHERE TS B R SN AL 2 4 5 R G MRS« ATFIH 3D
JFFRESR A BAE D — R R SNV IR0 BT IR FORERY, 30T 25-52 6 (S et I S 25 5 Mg D 2 PR AN 27 44K
RESFREMFM. LAIG CSTBL/ON /NRAE 12 J& W% I 3% 18 i Ui BT 5 5 18 K} (TrophicDiet,
TP2630052A, A 10.2%kcal AR 37.3% keal WAKILEY, 52.6% keal Jig i) K05 SpE T K
(23.1 g SRWHAN 18.9 g BIEWHIAMEAE 1L K, SRGRLIERE)IL 16 F1, AERlail BRI . Mz R i
I 28 B 0 8 9 ) 4 BT T 28 88 & HEAT IR N85 9% . [T o 88 iy AT AR NS 25 R0 B, 38 DL R

(Obeticholic acid, OCA) & farnesoid X receptor (FEXR)IEHNF, ZMERK LR R2M T B

TFIBUIEII (R, A R F L 29 xS HR 254 88 B 4 2EL 45 A Im ok FEE 6 2 1) 28 DLfIE
FRR 25-¥2E B MEALEE 3 K, YR42K88E RNA JERAVOLSI & PCR 70 I5 R A BH e 44 K]
(Hmgcs, Hmger, SCDI1, FASN)VA B A AR E ST (aSMA, Collal) HIFRIAZER: .

SR ANE 35-53 fros, Hb, B35 0y 25525 B AR I S48 B b T 52 L BORH O 3k TRl (Himges,
Hmger M1 SCD1, FASN)[Zik, B3R FAE R IER T R 259 5 TUHER: &l 36 2 25-FE B BER
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CAT AT 25 B AR SRAb A SR R (Collal , aSMAYIZRIE , FLSCRAR T [R5 5 oot BE 244 B8 DURH %
Bl 37-53 JNATHER 38 & (A A% 45 51, o 40 Yoo R g B AL R AR B AR 11 aSMA Sl 9 6 e
EAE AR 2550 B B AR 2B 38 5 b IR T & AR ) i AR AT B SS 38 B P F i b ir B R A
oSMA Kik.

35, [l 36 B PR HE R ZE R R . P AR S AIE one-way ANOVA 724347 ns KR
L ZE R, *RN P<0.05, ** < P<0.01, **#*3K 5 P<0.001. B 47 F1E 53 (153 =5 #1R A Image
JRAFREAT B DA P (AR R 22 R . P AER A BRI 3 one-way ANOVA J5 23 #f1 *4k7R P<0.05,
** RN P<0.01, ***FR P<0.001.

SE5R I, BT B DUIR R K Be i g 5T & B AR A A, 25-F8 5 6 H B B o 2 40t AR o & i AH 06
B (E 35) RMLF4EbMesE (B 36) MRIEKT. FIN, J& % 4 dett St 6 2 B o it g i
(B RUFH O, i 37-53 S5 EIR 25-3 B S HIR OCA {HK 38 5 (AR AR B sb, L 4eibbr B A
aSMA 113 8 R LR oSMA RIXEE WD . B 35-53 4500000 25-F2 3 36 (S B 1 i)
JIE 7 A RN AT A R R 10k, BRI D TR T AR AR 4EqL, 1T OCA W] il fle 2t A it 1L,
)0 ) AR SRR 2R o X e A T 25-F3 3 B F58 e T B ) X PO I R 5 B A N A 4 Ak BE TR
[URTE

BORSEHER] 13: ORI Fe 8t sk

2 HIECE PBS ¥ (100 mMD, MgClL I (100 mM) 1 NADPH ¥ (20 mM), 4R 54> 5
AR (DMSO) FLE A A YIRS (BHMEXTIRD g4, FI PR SR 100 pM H THERI S,
-10~ -30°CHRAF. 2 AIBL 12,5 pL KEAFRckifE (J§H XenoTech, #5: R1000, #it5: 1310030, #
¥: 20 mg/ml). 432.5 uL PBS #&#E (100 mM). 25 uL. NADPH ¥ (20 mM) K 25 pL MgCls ¥
(100 mMD NN 96 FLAR RS S T 37°CHIE & 5 28 I 5 pL JEAI(RHIAL &) WUR 2 R8s
3T SRR T S 04 54 15, 304 45, 60 Z3%h (BAPEZL N 0. 60 408D, H S0 uL % & #F & E T
I 100 pL K MM AR, WRliE 1 7B K&, -60~-90 °C IRAF, FRIGEEMT. Frilli &Rt
R A& 2B AT & 20T K LC-MS/MS J5vLsEAT . {8 F Analyst B0P X (S I EA TR0« THELAIAL
o R E PR B AL A A SRR SR H A B ik, DUETH AR T T 3. A5 RT3 2 P

A 2. o3 I I AR SRR IR AR A A A 4 R

KHES 1D | KRR RBER () (%)

68 8.36
216 23.1
239 >120
302 58.72
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274 >186
300 24.15
279 553

281 70.1

287 76.28
275 91.15
185 190

204 238

198 71.94
238 75.75
298 18.97
296 30.81
284 >120
306 104.33
317 136.63

xR G 68 MIEL, A B G K AT HERORL A R R EME W i, wB 0T 68 4k
=Y.

SR A ()
fil & et 1

S 68
& 4% 68 (1R,3aR,5aR,7S,9a8,11aR)-1-[2R)-6- % & -6- BF P& -2- & 1-3a,6,6,9a,11a- F. H 3& -
2,3,3a,4,5,5a,6,7,8,9,9a,10,11,11a- 1+ PUS- 1H-3F [ 3 [1,2-a] FE-7-BF [ %
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Br

NBS,THF/H20

LAH . THF

B ———

70°C,2 h

t,2 h
HO
OH

F—B HERTEEGE (3.00g, 7.03 mmol, 1.0eq) T THE (JUEM) (273 mL), JIAK(68mL),
FEZE PN NBS(0.73 g, 4.08 mmol, 0.58 eq), 25 °C i # 2 hrs. TLC(n-hexane : EtOAc = 5 : 1,B§4HIR)
BRRNOETER . MAZSHFRER=R, WERWTE, BT, JGA&ZEN(PE : EtOAc=50:1to
5: 1), W45 F(1R,3aR,5aR,7S,9aS,11aR)-1-[(2R)-5- 1R -6-F4 F-6- H I BE -2-3£1-32,6,6,9a, 1 1a- [1 B 3~
2,3,3a,4,5,52,6,7,8,9,9a,10,11,11a-+ VU S -1H-31 [ I [1,2-a] FE-7-BF (68-1) (1.3 g, ZifF 90%, W%
353 %) o 'HNMR (400 MHz, CDCl3) § 3.98 (dd, J = 21.0, 12.3 Hz, 1H), 3.27 = 3.19 (m, 1H), 2.14 (d, ] =
6.0 Hz, 1H), 2.00 (d, J = 11.7 Hz, 5H), 1.84 — 1.61 (m, 6H), 1.58 (s, 9H), 1.33 (t, = 10.8 Hz, 9H),1.27 — 1.12
(m, 3H), 1.04 (d, ] = 12.2 Hz, 1H), 0.99 (d, J = 7.9 Hz, 7H), 0.94 — 0.84 (m, 7H), 0.80 (s, 3H), 0.69 (d, ] = 2.2
Hz, 3H).

=& ¥ (IR3aR,5aR,7S,9aS,11aR)-1-[(2R)-5- IR -6- ¥& Fk -6- HI F ¢ -2- 5 1-3a,6,6,9a,11a- TL H J -
2,3,32,4,5,52,6,7,8,9,9a,10,11,1 la-+ DU - 1H-3R [ FF[1,2-a] FE-7-BE(68-1) (900 mg, 1.72 mmol, 1.0 eq), &
F THF (PUEMLIE) (90 mL), HIA LAH (433 mg, 12.40 mmol, , 7.2 eq). M5E5¢ 8 ) FHEZE 70 °C [
W, #FE 2 hrs, TLC(n-hexane : EtOAc=5: L41ER) KM SN 5 mifG, MR RBIAIKAK (10 mL)
K, F DCM(Z & F ) (30mLx 3) 2L, FTOKIRANT, T3 (1R,3aR,5aR,7S,9aS,11aR)-
1-[(2R)-6-F3 2k -6- FF 2k P -2- 2 1-32,6,6,9a,11a- F1. FH 4£-2,3,32,4,5,54,6,7,8,9,92,10,11,11a-1 P & -1H-3F %,
JF[1,2-a]9E-7-F5(68) (0.4 g, 2J¥ 90%, W& 48.7%) . 'H NMR (400 MHz, CDCls) & 3.23 (d, J = 8.8 Hz,
1H), 2.02 (s, 4H), 1.92 (d, J = 8.4 Hz, 1H), 1.69 (d, J = 24.3 Hz, 7H), 1.58 (d, ] = 11.1 Hz, 2H), 1.52 — 1.33
(m,8H), 1.30 (s, 2H), 1.18 (d, ] = 25.9 Hz, 8H), 1.01 (dd, J = 22.8, 9.8 Hz, 8H), 0.93 — 0.84 (m, 6H), 0.80 (s,
3H), 0.68 (s, 3H). *C NMR (101 MHz, CDCls) § 134.38, 78.97, 77.33, 77.01, 76.69, 71.13, 50.49, 50.38,
49.79, 44.46, 44.39, 38.87, 37.00, 36.72, 36.45, 35.57, 30.97, 30.82, 29.31, 29.18, 28.23, 27.95, 27.82, 26.48,
24.26,21.10,20.99, 19.13, 18.67, 18.24, 15.74, 15.41

S 146

th & ¥ 146 (1R,3aR,5aR,78,9aS8,11aR)-1-[(2R)-7- & J& B¢ -2- 3 1-32,6,6,9a,11a- 1 ' 2 -
2,3,3a,5,5a,6,7,8,9,9a,11,11a-+ — - 1H-FF JR J[1,2-a] - 7- (1 1) %
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Pd/C,EA,30 min

P

\

o—
m-CPBA 50% H,SO,4
DCM, 0°C~R.T, 3h Acetone
86% 94%

671

o0—
LAH
- - 00 s
THF, 0°C~r.t, 1h
29.8%

AcO

146-2 146

B — % B 2 % (IR3aR,5aR,7S,9aS,11aR)-1-[(2R)-4- H Bf & T -2- I ]-32,6,6,9a,11a- F1 H & -
2,3,33,4,5,52,6,7,8,9,92,10,11,11a-1 P& - 1H-3F [ I [2,1-1] FE-7-2E (XD (500 mg,1.1 mmol)¥% fi#7E Y
SR (30 mL) 1, Np#HA =k, BMIEE 0°C, MR EESF (253 mg, 2.3 mmol)[E A, F7E 0°C
e 30 min, HAL G- FEHE-2- 5 H 2 A BERR — 45 (500 mg, 1.1 mmol)iFf#E7E THF (5ml) 1,

WMA LR RMNR RS, ARALER, Hif2h. TLC (PE: EtOAc=10:1) LJEEHE 4, BEHEE
FEMA 1M/HCL (2mL), 40, LB CTRAEWFIR, TKRIRIH5, Et, dHF, 83, a6
[& {& (2E,6R)-6-[(IR,3aR,5aR,7S,9aS,11aR)-7- Z. Mk # % % -32,6,6,9a,l1la- H FH %
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2,3,3a,4,5,52,6,7,8,9,9a,10,11, 1 1a-+ VU S - 1H-FF R FF [1,2-a] FE-1- 2 | B -2- 45 R FF 2508 (67-1) (430 mg,
0.86 mmol, 76.65%). '"HNMR (399 MHz, CDCls) 3 7.03 — 6.85 (m, 1H), 5.80 (d, J = 15.6 Hz, 1H), 4.48 (dd,
J=11.7,4.5 Hz, 1H), 3.77 - 3.62 (m, 3H), 2.25 (s, 1H), 2.12 — 1.92 (m, 8H), 1.89 (d, ] = 21.3 Hz, 1H),1.57 —
1.39 (m, 4H)1.57 — 1.39 (m, 5H), 1.36 — 1.21 (m, 3H), 1.15 (dd, ] = 19.7, 10.5 Hz, 3H), 0.98 (s, 3H), 0.87 (dd,
J=14.6,4.9 Hz, 12H), 0.66 (s, 3H)

# = % ¥ (2E,6R)-6-[(IR,3aR,5aR,7S,9aS,11aR)-7- Z. Bt % 4 # -3a,6,6,9a,1la- 7L B % -
2,3,3a,4,5,5,6,7,8,9,92,10,11,11a-+ VU & - 1H-F [K FF[1,2-a] FE-1- 2K FE-2- A TR R A£G (67-1) (380 mg,
0.762 mmol) VEfRAE ZFEZHE (380 mL) B1, B Pd/C CHE%) (38 mg, 0.762 mmol) , ESAHS=
W, ZPLEEE 30 min. TLC (PE: EtOAc=10:1) LREHE 4, mitRIIN RN 7E4, B LoliE, 2048
ZEEEY, BT, S4&HEN (PE EtOAc=100%-20%), ik 47 75 %] 11 @ & 1K (6R)-6-
[(1R,3aR,5aR,7S,9a8,11aR)-7- £ 3 & F5-32,6,6,9a, 1 1a- 1. F #£-2.3 3a,4,5,52,6,7,8,9,92,10,11,1 1a-+ PU
STH-3R 3 1,2-a)3E-1-35 ) BRI 3L HE  (67-2) (350 mg, 0.629 mmol, 82.56%). 'H NMR (400 MHz, CDCls)
84.49(dd, ] = 11.5, 4.6 Hz, 1H), 3.66 (d, ] = 1.1 Hz, 3H), 2.30 (t, J= 8.0 Hz, 2H), 2.11 — 1.94 (m, 7H), 1.94 —
1.82 (m, 1H), 1.82 — 1.46 (m, 8H), 1.46 — 1.09 (m, 8H), 0.99(s, 3H), 0.87 (q, J = 2.7, 2.2 Hz, 12H), 0.67 (s,
3H). *CNMR (101 MHz, CDCl3) 6 134.42 , 134.20,51.46, 50.38,49.77,44.43, 37.78,36.86,36.25,35.77
35.24,34.18,30.92,30.78,28.18,27.90, 26.35, 25.90, 25.39, 24.23, 24.15, 2135, 20.97,19.17,18.62,
18.10, 16.52, 15.73, 1.02.

# = 4 K U (6R)-6-[(1R,3aR,5aR,7S,9aS,11aR)-7- 2. Wk % # -3a,6,69a,11a- 71 I 2 -
2,3,3a,4,5,5a,6,7,8,9,9a,10,11,11a-+ VU & TH-FR X FF[ 1,2-a] FE-1- 3£ BB HEE (67-1) (100 mg, 0.2 mmol,
1.0eq.), BT & HEE (10 mL)H, BEEEKAE FIMAREILEEFERE (77.61 mg, 0.45 mmol, 2.3 eq.),
Msela R E B =Rk SR, TLC Will(PE:EA=10: 1, Bi$HIR (1, RAH=0.5, RH=0.3), RMLH T,
N AR B AN AIAT (5.0 mL), LA & I LE (5.0 mL*3)AEHL, A WU TR 47 15 H 2 (6R)-6-((3S,
58, 108, 13R, 14R, 17R)-3-Z & -4, 4, 10, 13, 14- 1 PREAPUEE- 11H -8, 9-FFIA K [a]FE 17-2)5H
T T6(146-1)(89 mg, 0.17 mmol, 86%) HE[FIAM M, RAMELERZET SR,

I FRECFH(6R)-6-((3S, 5S, 10S, 13R, 14R, 17R)-3-Z.ME H -4, 4, 10, 13, 14- 1L FHE+HPUkE4- 11H
-8, 9-FF A IR R [a)3E 17-55)BiRHE(146-1) (89 mg, 0.17 mmol) A TTHER (10 mL)H, ZiE TR
g (1d), BEGEZER FHEE 5 AN, TLC WI(PE:EtOACc=10: 1, B 4H R 2 {4, Rfi=0.3, RH=0.6), KM
SRS, WAABRZ VB, AR ER S /KM (10.0 mL), FFLAZBR 48 (8.0mL*3) #HL, AT#Hl
AR, I, WA, KRN CRMEE: 28R 2FE=30:1~10:1) 4li{k158 (6R)-6-[(1R,3aR,5aR,7S,9aS,11aR)-
7- B4 3 -3a,6,6,9a, 1 1a- T £5-2,3,34,5,5a,6,7,8,9,9a, 11,1 1a-+ - 1H-3 JRIF[1,2-a] FE-1-FE | e g
fi5(146-2) (81 mg, 0.16 mmol, 94%). 'H NMR(399MHz,CDCl3) § 5.43 (s, 1H), 5.29 (d,] = 5.8Hz, 1H),
4.49 (dd,J = 11.1, 4.8Hz, 1H), 3.65 (s, 3H), 2.29 (t,] = 7.4Hz, 2H), 2.18 (d,J = 17.8Hz, 1H), 2.10 — 2.04 (m,
2H), 2.03 (s, 4H), 2.00 —1.93 (m, 2H), 1.76 — 1.68 (m, 2H), 1.65 — 1.57 (m, 3H), 1.50 (d,J = 4.6Hz, 1H), 1.42
— 1.34 (m, 4H), 1.27 (d,J = 10.2Hz, 2H), 1.20 — 1.11 (m, 2H), 1.07 — 1.00 (m, 1H), 0.98 (s, 3H), 0.93 (s, 3H),
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0.86 (d,J =6.9Hz, 9H), 0.53 (s, 3H). "CNMR(101MHz,CDCls) d 174.36, 170.99, 145.53, 142,71, 119.83,
116.53, 80.81, 77.31, 76.99, 76.68, 51.46, 50.91, 50.28, 49.20, 43.68, 37.77, 37.57, 37.19, 36.03, 35.70, 35.35,
34.16, 31.44, 28.06, 27.85, 25.90, 25.50, 25.37, 24.22, 22.76, 21.33, 18.40, 16.91, 15.62, 1.00.
g f o B (6R)-6-[(IR3aR,5aR,7S,9aS,11aR)-7- Z WE % # -3a,6,69a,11a- T B H -
2,3,34,5,54,6,7,8,9,9a,11,11a-+ "S- 1H-}A R I 1,2-a] FE-1-FE] FE g H B (146-2) (50 mg, 0.1 mmol)i& AL
VUSRI (S mL)H, No# S, FRRZZFE, IWAWEEH 41 mg, 1.0mmol), EZFEKM 1H, TLC
(PE: EA=10:1) LRRMEI4&, AR, fESEEdiE, k4, S40%& HPLC 4ifk)a/8 3 @ik
(IR,3aR,5aR,78,9aS,11aR)-1-[(2R)-7- & 3 JF# -2- 5 1-32,6,6,9a, 11a- . ' F£-2,3,32,5,5a,6,7,8,9,9a,11,11a-+
TE-TH-H R IE[1,2-a]3E-7-FE(146) (12.8 mg, 0.03 mmol, 29.8%)."H NMR (399 MHz, CDCl;) 5.45 (s, 1H),
5.30 (s, 1H), 3.62 (t, J = 6.6 Hz, 2H), 3.23 (dd, J = 11.2, 4.5 Hz, 1H), 2.18 (d, J = 17.4 Hz, 1H), 2.06 (d, ] =
11.3 Hz, 3H), 1.97 (d, ] = 13.0 Hz, 2H), 1.64 (m, 4H), 1.43 (m, 2H), 1.34 (dd, J =20.2, 7.5 Hz, 6H), 1.25 (d,
J=11.6 Hz, 3H), 1.06 (m, 2H), 0.98 (s, 3H), 0.96 (s, 3H), 0.86 (s, 9H), 0.54 (s, 3H). '3C NMR (101 MHz,
CDCls) 120.13, 116.29, 78.95, 77.31, 77.20, 76.99, 76.67, 63.10, 50.95, 50.29, 49.08, 43.70, 38.68, 37.79,
37.34,36.13, 36.09, 35.68, 32.86, 31.48, 28.12, 27.90, 27.78, 26.19, 26.14, 25.56, 22.98, 22.73, 18.48, 15.78,
15.62. LC-MS:[M-17]" = 411

S 151
taY 151 BHES-5(6)-15-3p,4P,25- =B (1] 4%
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F— WEWQ2E, 248)-5 1§-6(5),22(23)- ##-3B-1F (50.0 g, 0.12 mol, 1.0 eq.)Fl 4- — FIE FEMEIE(2.96
g, 24.23 mmol)iA T & T HE(500 mL)H, WA= ZAE(61.90 g, 605.77 mmol), Bi#E ff iR B PLAIZM T,
BN ZBEEF(37.11 g, 0.36 mol), b T 4k 4= i 4tk 2 /M), TLC (PE:EtOAc=10: D)MW, 45K,
S SRAAE , BT AL A BN R 300 mL $i¥1 S5, 1LIE, JEUILL 20 mL*2 HEESRRE B THRE
2 -(1R,3a8,3bS,7S,9aR,9bS,11aR)-1-[(2R,3E)-5- 7. # -6- H X P& -3- 45 -2- & ]-9a,11a- — H £ -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 1a-+ PY & -1H-3F G - [1,2-1] FE-7- 2 BE (151 -1) (53.8 g, 112.4 mmol,
92.77%)H & {5, 'HNMR(399MHz, Chloroform-d) & 5.35 (d,J =4.9Hz, 1H), 5.14 (dd,J=15.1, 8.5Hz, 1H),
4.99 (dd,J = 15.2, 8.5Hz, 1H), 4.67 — 4.48 (m, 1H), 2.30 (d,J = 7.8Hz, 2H), 2.01 (s, 3H), 2.00 — 1.91 (m, 2H),
1.84 (d,J = 11.3Hz, 2H), 1.68 (dd,J = 9.4, 4.8Hz, 1H), 1.48 (dt,J = 24.5, 9.2Hz, 7TH), 1.28 — 1.07 (m, 6H), 1.00
(d,J = 3.2Hz, 6H), 0.80 (dd,J = 20.1, 6.4Hz, 9H), 0.68 (s, 3H).

B W LM-(1R,3a8,3bS,7S,9aR,9bS,11aR)-1-[(2R,3E)-5- 2. 3 -6- F 3£ Ji-3-4%-2-%£]-9a, 1 1a- — P
#-2,3,32,3b,4,6,7,8,9,9a,9b,10,11, 1 1a-+ VY- 1H-FF LI 1,2-1] JE-7-2EBH(151 -1) (5.0 g, 11 mmol)iEF-T- WY
SRR (200 mL)YF17K(20.0 mL)H, =36 T ARAMEEE2.12 mL, 27.5 mmol), N-FF FE Gk 1L 4(5.15 g,
43.98 mmol), #MEP(7.3 mL, 1.1 mmol), EEMALA, TLC (PE:EOAc=3: DN, BHHREE, H
o R A, AR IEARAE B AR, BEJSAE 0°C T [A1% ORI HH N T R 499,41 g, 43.98 mmol),
FEBFE 1 /N, TLC(PE:EOCAC=3: DI, BTG, HiasERFE gy, FiEE =y, b
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JEMAIK 50 mL, LR A0 50 mL*3 20T, T8, W4T ML 5 224 Z HT(PE:EtOAc=60: ) 2L 1L )13 11
[&] 44, Z./R-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aS)-1-[(18)-1- FELE: 2. 3:]-9a, 11a- - H#-2, 3, 33, 3b, 4,6, 7, 8,
9, 9a, 9b, 10, 11, 1la-+PYS-1H-FF LRI 1,2-1]3E-7-2EER(151 -2) (0.64 g, 1.6 mmol, 14.73%) [ Fu[H 14
'HNMR(399MHz,CDCls) § 9.55 (s, 1H), 5.36 (s, 1H), 4.60 (s, 1H), 2.31 (s, 3H), 2.02 (s, 3H), 1.93 (s, 2H),
1.84 (d,J = 11.2Hz, 3H), 1.63 (s, 3H), 1.49 (d,J = 10.9Hz, 4H), 1.42 — 1.19 (m, 3H), 1.15 (s, 1H), 1.11 (d,J =
6.8Hz, 3H), 1.06 (s, 1H), 1.01 (s, 3H), 0.98 (d,] = 5.8Hz, 1H), 0.71 (s, 3H).

B= R 2 3 = K S 5(8.7 g, 25.0 mmol)iA T TUA MK (38 mL)H, A BEM=1%, &
IR 0°C, MM P EEER)Z IE4N(12.8 mL, 25.0 mmol), HIMSEESG, HREEAE 0°C R/,
SR ZIR-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aS)-1-[(1S)-1-F L 2,3£]-9a, 11a- ~H3E-2, 3, 3a, 3b, 4, 6,
7,8,9,9a,9b, 10, 11, 11a-+PUS-1H-3F % FF[1,2-1]FE-7-2 B (151 -2) (1.9 g, 5.1 mmol)f) PU S (18 mL)
B, BETIEFRERPE 1 /M, TLC (PE:EIOAc=10: DN, BRSO, JFER RN ES, MEMIA
K30 mL, ZM&Z MR 15 mL*3 ZEHL, T4, W4 5 A &8 E AT (PE:EtOAC=100:1~30:  1)4i{bf71H 2
f2-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2S, 3E)-4-F 5 24 T -3-Ji-2-2£]-9a,11a- ~FF4£-2, 3, 3a, 3b, 4, 6,
7,8,9, 9a, 9b, 10, 11, 11a-+PUE-1H-3A K FHE[1,2-1]FE-7-FEBE(151 -3) (0.75 g, 1.8 mmol, 34.87%) [ &[4
. "HNMR(399MHz, CDCl3) 6 6.22 (d,J = 12.6Hz, 1H), 5.71 (d,] = 6.4Hz, OH), 5.35 (d,] = 4.1Hz, 1H), 4.57
(m, 2H), 4.15 (m, OH), 3.52 (d,J = 10.6Hz, 1H), 3.46 (d,J = 8.7Hz, 3H), 2.59 (d,J = 6.6Hz, OH), 2.30(d,] =
7.6Hz, 3H), 2.01 (s, 3H), 1.95 (d,J = 5.8Hz, 3H), 1.84 (d,J = 10.9Hz, 3H), 1.69 (d,J = 4.6Hz, 1H), 1.52 (s, 2H),
1.48 (s, 2H), 1.14 (m, 3H), 1.03 (s, 3H), 1.00 (s, 3H), 0.67 (s, 3H).

HI03E FRELZEE-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2S, 3E)-4- F 44 T -3-4%-2-4£]-9a, 1 1a- — I 4L-
2,3,3a,3b,4,6,7,8,9,9a, 9, 10, 11, 11a-+ PUE-1H-5F L H[1,2-1]FE-7-ZEEE(151 -3) (0.75 g, 1.87 mmol)
T IEERE(7.5 mLyd, BN SN #:#2(2.25 mL, 11.2 mmol),fE )5 FHRZE 50°C,HiHE 1 /N, TLC
(PE:EtOAc=10: )i illl, ERRE M, B RN ES, BGMAK 15mL, L8R ZE 10 mL*3 25, +
T, WA S S AR JEHT(PE:EtOAC=50:1~20:  1)4lifk 573 Z#&-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-
[(2R)-1- BRI Pj-2-551-9a, 11a- —H13E-2, 3,33, 3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+PYSR-1H-3F R FF[1,2-
i13E-7-2EM8(151 -4) (0.52 g, 1.3 mmol, 68.26%)[T{LE k. 'HNMR(399MHz, CDCls) § 9.74 (s, 1H), 5.36
(d,J = 4.4Hz, 1H), 4.60 (s, 1H), 2.44 (d,J = 16.5Hz, 1H), 2.30 (d,J = 6.7Hz, 2H), 2.20 — 2.10 (m, 1H), 2.01 s,
3H), 1.95 (d,J = 14.4Hz, 2H), 1.84 (d,J = 11.5Hz,3H), 1.57 (dd,J = 19.7, 8.6Hz, 4H), 1.46 (dd,J = 14.2, 10.3Hz,
3H), 1.29 - 1.16 (m, 3H), 1.15 - 1.03 (m, 3H), 1.01 (d,] = 4.5Hz, 6H), 0.96 — 0.89 (m, 1H), 0.70 (d,J = 12.6Hz,
3H).

HHB FRELLHR-(IR, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-1- P8I F-2-3£]-9a, 11a- %2, 3, 3a,
3b,4,6,7,8,9, 9, 9b, 10, 11, 11a-TPUE-1H-FF K H[1,2-1] FE-7- 45 BE (151 -4) (0.52 g, 1.34 mmol)iF TP
ZUEIE(30 mL)H, IIA(Z R HAS- PSR O FEE(2.25 g, 6.73 mmol), 4 MR & FHR 2 90°C #i
$ 3 /D, HPLC flll,  JCJEEE4, BESAEIEZER, IWAK 15 mL, 4R ZHR 10 mL*3 4T,
T, WG G A4 EVT(PEIEtOAC=50:1~20: 1)44L )5 5(2E,5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 11aR)-
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7- L5 H-9a, 1 1a- — FH £-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ PU S - 1TH-3F [0 5[ 1,2-a]FE-1- 51 O -2-Fi
TR HEE (151 -5) (0.44 g, 0.94 mmol, 70.20%) & [l 44, '"HNMR(399MHz, CDCl3) § 6.99 — 6.86 (m, 1H),
5.80 (d,J = 15.6Hz, 1H), 5.36 (s, 1H), 4.59 (s, 1H), 3.71 (s, 3H), 2.30 (d,J = 6.7Hz, 3H), 2.01 (s, 3H), 2.00 —
1.90 (m, 3H), 1.84 (d,J = 10.9Hz, 3H), 1.54 (d,] =16.6Hz, 5H), 1.50 — 1.37 (m, 3H), 1.33 — 1.17 (m, 2H), 1.16
—1.02 (m, 4H), 1.00 (s, 3H), 0.93 (d,J = 6.6Hz, 3H), 0.67 (s, 3H).

£ N B R UL (2E,5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- 2 Wt 4 #£ -9a,1la- — H -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a-+PUE - 1H-FF K [1,2-a]FE-1-2E | D-2-/G PR F NS (151 -5) (0.44 g, 1.0
mmol)iA& T VI ERRIE (9.0 mLYF HF EZ (4.5 mL)yE-5 R, IMARALEE(130 mg, 1.0 mmol), %345 7E = iR $il
PR, IIABIELAH(56.92 mg, 1.5 mmol), R B A RESHARR, =B 1 /NG, R, 3K
i SAZRENE, JRRR N 524, IIAK 15 mL, ZFRZMEE 10 mL*3 20, T4, k455 matt )z
Hi(PE:EtOAc=60:1~20: 141k J5 153 (5R)-5-[(1R,3a8,3bS,7S,9aR,9bS, 11aR)-7- Z. Fif % FE-9a, 1 1a- — H JE-
2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a- 1 VY- 1H-35 [ FF[1,2-a) FE-1-FE | R HHBE - (151 -6) (0.36 g, 0.78
mmol, 77.74%) 14 @4k . "THNMR(399MHz, CDCl3) § 5.36 (s, 1H), 4.59 (s, 1H), 3.65 (s, 3H), 2.35 - 2.18
(m, 4H), 2.01 (s, 3H), 1.94 (d,J = 15.3Hz, 2H), 1.84 (d,J = 10.9Hz, 3H), 1.68 (s, 1H), 1.55 (s, 2H), 1.53 — 1.44
(m, 4H), 1.39 (d,J =10.2Hz, 3H), 1.22 (dd,J = 22.8, 12.0Hz, 2H), 1.15 — 1.09 (m, 2H), 1.08 — 1.03 (m, 2H),
1.00 (s, 3H), 0.96 (s, 1H), 0.91 (d,J = 6.3Hz, 3H), 0.89 — 0.79 (m, 1H), 0.64 (d,J = 12.6Hz, 3H).

#H B H B B (5R)-5-[(1R,3a8,3bS,7S,9aR 9bS,11aR)-7- Z Mt % FE -9alla- — W X -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 1a- VY &(- 1H-3F L H [1,2-a] FE-1- 2 ) L@ FEE (151 -6) (0.15 g, 0.34
mmol)¥5 T & (6.0 mL)VE A, AN S LAf(52.4 mg, 0.47 mmol), B Bl HE T I N-F =g nff
(102.36 mg, 1.01 mmol), X MAR R FHRZE 70°C FEAEIZIRE T HIFHH: 64 /M, £ TLC(PE:EtOAc=3:1)
WS, R B RL, R AR BE S K 10 mL VK S8, ZFRZHE 10 mL*3 34T, T4, K
48 )5 M AT EAT(PE:EtOAC=100:1~20: D21k )53kl ZBR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-
[(2R)-6- F & FL-6-FH W I C-2-F5]-9a,11a- ~HFE-2, 3, 3a, 3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+PI%-1H-
R IE[1,2-1)3E-7-FE BB (20 me)FI=4):  (5R)-5-[(1R,3aS,3bS,6R,7S,9aR,9bS,11aR)-7- Z. B 4 3 -6- 13-
9a,11a- ~H3-23.3a,3b,4,6,7,8,9,92,9b,10,11,11a-+ VU S - 1H-3R R FF[ 1,2-a] FE-1-5E ] L #R FH EE(151-7) (66
mg, 0.14 mmol, 40.35%) [ €[] {4, VA4 BT — 4ol 45 R an & 54-55 iR . 'HNMR(399MHz,
CDCL3) § 5.69 (s, 1H), 4.70 (d,J = 11.7Hz, 1H), 4.23 (s, 1H), 3.65 (s, 3H), 2.25 (dd,J = 16.6, 8.5Hz, 2H), 2.09
(s, 3H), 2.05 — 1.94 (m, 2H), 1.83 (s, 3H), 1.67 (s, 3H), 1.56 (s, 3H), 1.45 (s, 2H),1.39 (s, 3H), 1.24 (s, 2H),
1.20 (s, 3H), 1.17 - 1.08 (m, 3H), 0.99 (d,J = 9.5Hz, 3H), 0.91 (d,J] = 6.4Hz, 3H), 0.65 (s, 3H).

)\ B B (5R)-5-[(1R,3a8,3bS,6R,7S,9aR,9bS,11aR)-7- Z Bk 4 H -6- & K& 9a,11a- — W 3 -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,11a-+ MY & - 1H- 31 L H [1,2-a] FE-1- 2L | B B8 (151 -7) (30 mg, 0.06
mmol)% T PUEMRIE (2.0 mLYE G AH, BABEMRSE, I E-78°C, N A4£(0.2 mL, 0.33 mmol),
BEJG =, BiRE 3 /DA, 4 TLO(DCM:MeOH=20: )M, JFRF S S 58 45, B JG A K 5 mL K
KBL, LFRZHE 3 mL*3 2EL, T, RGNS EIT(DCM:MeOH=500:1~100: 1)ZE1L )5 151
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-5(6)-¥%5-3p,4p,25- =¥ (151) (13 mg, 0.03 mmol, 45.3%) (1 [ 4. 'HNMR(399MHz, Chloroform-d) & 5.71
—5.61 (m, 1H),4.12 (s, 1H), 3.54 (s, 1H), 2.16-1.96 (m, 4H), 1.85 (dd,J = 28.6, 13.7Hz, 3H), 1.64 (s,2H), 1.55
(d,J = 20.5Hz, 3H), 1.42 (s, 4H), 1.36 (d,J = 11.0Hz, 4H), 1.23 (5,2H), 1.19 (s, 6H), 1.16 (s, 3H), 1.10 (d,J =
10.0Hz, 2H), 1.05 (d,J = 10.5Hz, 2H), 0.99 (d,J = 13.0Hz, 2H), 0.91 (d,J = 6.5Hz, 3H), 0.66 (s, 3H).
BCNMR(100MHz, CDCl3) & 142.69, 134.69, 128.79, 77.31, 77.24, 77.00, 76.68, 72.46, 71.11, 56.86, 55.96,
50.12, 44.38, 42.29, 39.64, 36.86, 36.40, 35.96, 35.71, 32.05, 31.78, 29.35, 29.18, 28.22, 25.38, 24.22, 21.03,
20.72,20.50, 18.65, 11.85.

AW 151 P4k i 56-57 Fias .

SRR 177
&M 177 BB -5(6)-1%-3p,25- B &

HO

FREL Z13-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- FF 4 -6 W I £0-2-3E]-9a, 11a- — I HE-2, 3, 3a,
3b,4,6,7,8,9, 9, 9b, 10, 11, 11a-+PUE-1H-3F L H[1,2-1]FE-7-24 88(151-6) (77 mg, 0.17 mol, 1.0 eq.)i#F
FIUERRQ mL)+, BAEHG, TUK-FHIFFREE-78°C, A FFZEHE0.54 mL, 0.87 mmol),5 J5 7+
BERSEE, TLC CHMllE: LM 4lE=10: DN, RMNERFT, A 6 mL KER KN, 218
5mL*3 ZH, BHUAHETE, K48, MRS ZET(DCM:MeOH=300: 1~100: 1)fFH-5(6)-4%-3B,25-
W (177) (35 mg, 0.083 mmol, 47.66%) A & k. "H NMR(399MHz,CDCls) § 5.32 (s, 1H), 3.50 (s, 1H),
2.24 (m, 2H), 1.98 (dd.J = 18.6, 10.9Hz, 2H), 1.82 (d,J = 10.3Hz, 3H), 1.53 (d,J = 10.0Hz, 3H), 1.46 (d,] =
7.2Hz, 3H), 1.42 (d,J = 10.1Hz, 3H), 1.36 (d,] = 12.5Hz, 4H), 1.21 (s, 3H), 1.19 (s, 6H), 1.12 (dd,] = 14.4,
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7.2Hz, 2H), 1.03 (m, 4H), 0.99 (s, 3H), 0.91 (d,J = 6.6Hz, 3H), 0.66 (s, 3H).13C NMR (100MHz, CDCl3) &
140.72, 121.68,77.31, 77.00, 76.68, 71.76, 71.11, 56.70, 56.00, 50.05, 44.38, 42.57, 42.29, 42.25, 39.72, 37.20,
36.46, 36.39, 35.72, 31.87, 31.85, 31.61, 29.34, 29.17, 28.70, 28.23, 24.26, 21.04, 20.72, 19.38, 18.66, 11.84.
LC-MS:[M-OH]"=385.30

SEEf] 185
&Y 185 BHES-3p,25- —BERH %

Pd(OH),
MeOH, THF

AcO 151-6 AcO

HE—F M ZE-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-FF 47 2 -6- 50 1 &5 \-2-3£]-9a, 11a-— F -2,
3,3a,3b,4,6,7,8,9,9a, 9b, 10, 11, 11a-+ I~ 1H-FA L IH[1,2-1]3E-7-24 88 (151-6) (80 mg, 0.180 mmol)
T IUAERRNE (2 mL)AFEE (1mL)+, I Pd(OH); (20 mg, 0.142 mmol), HSEH=, 40CH
48 /N, HNMR M. e RRRLTE, JEMIRARTS 2.8 -(1R, 3aS, 3bR, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-F
S A -6-5 WP 2 O -2- 45 1-9a, 11a- — H 4 7S A - 1H-3R % [1,2-113E-7- 24 5 (185-1) (80 mg, 0.170 mmol,
94.57%)K A E . 'H NMR(399MHz,CDCls) & 4.74 — 4.58 (m, 1H), 3.64 (s, 3H), 2.32 — 2.17 (m, 2H),
2.00 (s, 3H), 1.92 (d,J = 12.7Hz, 1H), 1.78 (d,J = 9.5Hz, 2H), 1.73 — 1.61 (m, 3H), 1.53 (d,J = 10.1Hz, 3H),
1.48 — 1.40 (m, 3H), 1.33 (dd,J = 23.5, 11.4Hz, 4H), 1.24 (d,] = 9.9Hz, 4H), 1.20 — 1.12 (m, 3H), 1.10 — 1.02
(m, 3H), 0.96 (d,J = 15.7Hz, 2H), 0.89 (d,J = 6.3Hz, 3H), 0.79 (s, 3H), 0.62 (s, 3H).

b BWE ZM-(IR, 3aS, 3bR, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6- 4 H-6- A W -2-3]-9a, 11a-—H
HFANE-TH-IREIF[1,2-113E-7-2£ 15(185-1) (80 mg, 0.179 mmol)iF T VU S KIE((3 mL)F, BREH=
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W, BRIRZE-78 °C, IMAFEM (0.560 mL, 0.896 mmol)joi, TFHEZIRMPE 3 M. TLCCH B 21
CEE=10: DI . RFBEHOINK(S mL)E K, H R ZBR(10 mL *3)ZEH, K —IRk, KRR
T, IRGETHE] 80 mg M. HEEN4itk (DCM: MeOH=300: 1-100: 1) 75FIfH {-3p,25- —E#(185)
(20 mg, 0.040 mmol, 22.08%). 'H NMR (399 MHz, CDCl3) § 5.32 (s, OH), 3.56 (s, 1H), 1.93 (d, J = 12.9 Hz,
1H), 1.75 (s, 2H), 1.70 — 1.60 (m, 2H), 1.55 (s, 3H), 1.43 (s, 3H), 1.35 (s, 3H), 1.28 (s, 3H), 1.24 (s, 3H), 1.23
(s, 3H), 1.19 (s, 6H), 1.11 — 1.01 (m, 4H), 0.95 (d, J = 10.9 Hz, 3H), 0.89 (d, J = 6.5 Hz, 3H), 0.77 (s, 3H),
0.62 (s, 3H). “C NMR(101MHz,CDCl3) 8 77.31, 77.20, 77.00, 76.68, 71.35, 71.10, 56.45, 56.16, 54.30, 44.81,
44.39, 42.58, 40.00, 38.19, 36.97, 36.39, 35.73, 35.47, 35.43, 32.06, 31.50, 30.95, 29.33, 29.18, 28.71, 28.25,
27.19,24.19,21.23,20.74, 18.61, 12.31, 12.06. LC-MS: [M+Na]'=427.15

SEif 187
A 187 2-8-N-[(3R)-3-[(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-533E-9a, 11a- — FH %2, 3, 3a, 3b, 4, 6,
7,8,9,9a,9b, 10, 11, 11a-+ Y& -1H-FF%H [1,2-a] FE-1-F5| T H|-N- F R 50 R 1) ) 4%

MeNH,, NaBH3CN

NaOH
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$— K ZMR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-1-FF L A -2-£1-9a, 11a- - H3£-2, 3, 3a, 3b,
4,6,7,8,9, 9, 9b, 10, 11, 11a-+PUS-1H-3R % FF[1,2-1]3E-7- 2 BE(151-4) (100 mg, 0.259 mmol)i% T THF
W, N EE (32.18 mg, 1.036 mmol), & ALEE (17.65 mg, 0.130 mmol). HEHE 1 /NG, N EIEH
SN (81.38 mg, 1.295 mmol), KRR FEMAIL A TLC WM CHME: 28 4AlE=10. 1, X
JRRRI R T SO IR (10 mLYRI 2.0 205 (8 mL*3)A 10, AU A& £ KBk —, T
IKERMRAN T 1, IRGETE 8] ZH2-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-9a, 11a- — HF-1-[(2R)-4-(F EEE)
T-2-3£1-2, 3, 3a, 3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 1la-+PUA-1H-3FRIF[1,2-1]FE-7-24 BB (187-1)(120 mg,
0.209 mmol, 80.85%), &AL HEZIAT T —1.

HE B K LM-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-9a, 11a- — FE:-1-[QR)-4-(FEEE) T -2-%]-2, 3, 3a,
3b,4,6,7,8,9,9a,9b, 10, 11, 11a-+PUEA-1H-FF L IH[1,2-1]FE-7- 286 (187-1) (120 mg, 0.209 mmol), =2
f% (0.087 mL, 0.627 mmol)iE T & F %t 3 mL), MAARHF A FELR (66.32 mg, 0.418 mmol), =IE{iK
2 NEF. TLC CaMfE: 2 Z85=3:1) A1 LC-MS Ml 1] B e i A K (15 mL)yRI Z R Z. B8 (10
mL*3)ZEHY, HHUH R K e -k, TOKBREREN T8, 415 £ 60mg H 7 (187-2), BELHEZHEAT
T—5.

HE=3 FHLZ-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-4- {[(2-FR A ) B (R ) B F T -2- 5 )-
9a,11a- 1 %E-2, 3, 3a, 3b, 4, 6,7, 8,9, 9a, b, 10, 11, 11a-+PU&E-1H-3 R H[1,2-113E-7-FEFE(187-2) (60
mg, 0.115 mmol)¥A T PUEBLME (2 mLYF T EE (1 mL)H, MAZEEAPKEW (1 mL, 1.000 mmol), =
TBLEE 8 /NI TLC (A 48 4MR=3:1) Malll. 1\ RIRH AN 7K (10 mL) AT £, £.BR(8 mL*3)2E
W=, AN EAE Bk e -k, ORI T8, IR4Ai13 3] 60mg K, il AR AL 15 5]
2-F-N-[(3R)-3-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-££3£-9a, 11a- - H13£-2, 3, 3a, 3b, 4, 6,7, 8, 9, 9a, 9b,
10, 11, Ha-TPUE-TH-3R R IE[1,2-a] FE- 195 ] T 2 ]-N-F 208 F L AZ(187) (30 mg, 0.059 mmol, 51.64%),
{4k . "H NMR (399 MHz, CDCl3) § 7.39 — 7.28 (m, 2H), 7.17 (t, ] = 7.4 Hz, 1H), 7.07 (q, ] = 8.4 Hz,
1H), 5.33 (s, 1H), 3.68 (s, 0.5H), 3.55 — 3.47 (m, 1H), 3.46 — 3.37 (m, 0.5H), 3.17 (d, J = 10.5 Hz, 1H), 3.07
(s, 1.5H), 2.86 (s, 1.5H), 2.23 (d, J = 20.6 Hz , 2H), 1.94 (d, J = 40.2 Hz, 3H), 1.82 (t, ] = 9.7 Hz, 3H), 1.63 (s,
2H), 1.53 — 1.45 (m, 4H), 1.40 (d, J = 11.5 Hz, 2H), 1.32 (s, 2H), 1.15 (d, ] = 9.3 Hz, 2H), 1.08 (d, ] = 9.7 Hz,
2H), 1.03 (d, ] = 6.5 Hz, 1.5H), 0.99 (s, 1.5H), 0.97 (s, 1.5H), 0.91 (dd, J = 17.3, 7.5 Hz, 2H), 0.69 (s, 1.5H),
0.63 (d, J = 5.8 Hz, 1.5H), 0.59 (s, 1.5H). '*C NMR(101MHz,CDCls) § 140.71, 121.66, 121.57, 77.32, 77.20,
77.00, 76.68, 71.75, 56.72, 56.61, 55.88, 55.52, 50.04, 49.97, 44.89, 42.23, 39.72, 39.58, 37.19, 36.44, 33.77,
33.42,32.74,31.87, 31.80, 31.63, 30.95, 28.29, 28.06, 24.26, 24.16, 21.05, 20.97, 19.39, 18.79, 18.49, 11.78,
11.70. '°F NMR(376MHz,CDCl3) § -115.21, -115.37. LC-MS: [M+H]"=482.50

SEht s 198
a4y 198 5a-JE $-3p,4p,25-=BE 1 H %
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MeLi, THF, -78°C~R.T

F — & BB (5R)-5-[(IR,3aS,3bS,6R,7S,9aR,9bS, 1 1aR)-7- 7 Mif A FE -6- ¥ 3 -9a,11a- — F % -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,11a- VY- TH-PA [ F[1,2-a] FE- 1 -FE ] O 2 B I (151-7) (200 mg, 0.43 mol,
1.0 eq.)¥A T-BEMR(10 mL)H, A 4% 4L#1(40 mg, 0.18 mmol), B2 T & 40°CHEdE 16 /M, TLC (13
fif: ZFRZMGE=3: DWW, SNSRI, A4 SR IEE Wk 4dn, A flah 250 mg, B JS 285 E AT (Rl
fik: ZMRZEE=20: 1~15: D4itkd (5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR, 9bS,11aR)-7- 7. B A HE-6-F2 5 -
9a,11a- T SNE-TH-BR LI 1,2-a]FE-1- 2] CEFEE (198-1) (130 mg, 0.28 mmol, 65.12%) [ (4[]
{8

'"H NMR (399 MHz, Chloroform-d) & 4.70 (ddd, J = 12.2, 4.7, 3.2 Hz, 1H), 3.81 (t, J = 3.0 Hz, 1H), 3.64 (s,
3H), 2.29 — 2.21 (m, 2H), 2.06 (s, 3H), 1.91 (dt, ] = 8.5, 4.6 Hz, 2H), 1.74 (dp, ] = 13.0, 5.1, 4.6 Hz, 5H), 1.54
—1.48 (m, 3H), 1.38 — 1.33 (m, 6H), 1.09 (t, ] = 4.7 Hz, 5H), 1.03 (s, 4H), 0.90 (d, ] = 6.5 Hz, 4H), 0.83 (d, J
=3.5 Hz, 5H), 0.62 (s, 3H).

=3 FREL (5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-7- 7. i 4l 5 -6-F2 4L -9a, 1 1a- — FH AL+ N5 (-
1H-FF %[ 1,2-a]3E-1- | S ER S (198-1) (100 mg, 0.22 mmol)¥ T-PUZ (10 mL) T, A7 i fk-F-ok
Braf, B FEARGIR T S5 0 B 4 1) DY SR YA T (C: 1.6 M, 2.2 mmol, 10.0 eq ), B TR =, Hidt 16
/N, TLC(DCM:MeOH=20: DI, S5 PR )5, MIAZK 10 mL, ZBR LEE(10 mL*3)#HL, &, ¥k
48 JE ML AL 24 JE AT (DCM:MeOH=300:1~100: 1) 44k J5 18 Sa-IU §{-3B,4P,25- =FE(198)(25 mg, 0.06 mmol,
27.47%) A [

'H NMR(399MHz, Chloroform-d) & 3.72 (s, 1H), 3.52 (s, 1H), 1.94 (d,J = 12.4Hz, 1H), 1.73 (s, 4H), 1.68 (s,
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3H), 1.53 (s, 3H), 1.42 (d,J = 11.3Hz, 3H), 1.33 (d,J = 11.6Hz, 4H), 1.26 (s, 3H), 1.19 (s, 6H), 1.09 — 1.02 (m,
4H), 0.99 (s, 3H), 0.97 — 0.92 (m, 2H), 0.89 (d,J = 6.5Hz, 3H), 0.63 (s, 3H), 0.61 — 0.52 (m, 1H).

13C NMR(101MHz, Chloroform-d) § 77.31, 76.99, 76.68, 74.80, 72.26, 71.13, 56.53, 56.13, 55.21, 50.87,
48.79, 44.38, 42.58, 39.87, 36.84, 36.39, 35.72, 35.46, 35.36, 32.37,29.32, 29.16, 28.23, 25.95, 25.83, 24.18,
20.74,20.56, 18.61, 14.65, 12.05. LCMS: [M-OH-H,0]"=385 3.

SR 203
&1 203 BB E-5(6)-15-3p,40,25- =B &

#F— 4 B B (5R)-5-[(1R,3aS,3bS,6R,7S,9aR,9bS, 11aR)-7- Z. Bk 4 3 -6- ¥ % -9a,11a- — W 3 -
2,3,3a,3b,4,6,7,8,9,92,95,10,11,11a-+ DU - 1TH-FF [, 3F[1,2-a] 3E-1- £ | TR T B (151-7) (780 mg, 1.69
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mmol, 1.0 eq )& T & F (24 mL)F, A DY N2 5% R4 (30 mg, 0.09 mmol), N-F Ak 1L.47)
(290 mg, 2.46 mmol), 3A 4 F (3.9 g), TEMFE. TLC CHMEF: ZBRAER=S: DN, XMNEHRS,
W RBDE IR G WA, PSS ECH M 2R 2 BR=20: 1~10: 1)ZE{L 15 (5R)-5-
[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- Z. it S Kt -9a, 1 1a- — F HE-6-4 ¥ 3£-2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-
+ VU S -TH-FR I 1,2-a]3E-1-Z ) E R S (203-1) (540 mg, 1.12 mmol, 66.06%) ([l {4

'"H NMR (399 MHz, CDCI3) § 6.40 — 6.31 (m, 1H), 5.19 (dd, J = 12.6, 7.1 Hz, 1H), 3.65 (d, J = 0.8 Hz, 3H),
2.33 —2.18 (m, 3H), 2.15 (d, J = 0.7 Hz, 4H), 2.13 — 2.06 (m, 1H), 2.05 — 1.97 (m, 3H), 1.83 (s, 1H), 1.70 (dd,
J=19.2,10.0 Hz, 2H), 1.53 - 1.29 (m, 5H), 1.27 — 1.18 (m, 2H), 1.17 — 1.00 (m, 5H), 0.97 (s, 3H), 0.92 (d, J
= 6.5 Hz, 3H), 0.66 (s, 3H).

B = B H(SR)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- 7. Bt 4 4 9a,11a- — B &£ -6- 7 T 4 -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a-+ PUS(- IH-3F [ H[1,2-a] 3E-1 -2 ] L% TP E (203-1) (80 mg, 0.17 mmol)
AT VUSRI (10 mL)H, 238 S MABEAL#49(13.2 mg, 0.35 mmol, 2.0 eq.), % IR FHEHE 16 /M. TLC
(it ZBRZRE=S: DA IR R . R EEHR G, MK 10mL, ZFR Z08 10 mL*3 ZHL, T4, K
HEMHSEREEN(EMB: 28 ZBE=20: 1~10: 1~5: 1) 41k 5 13 5R)-5-
[(1R,3aS,3bS,6S,7S,9aR,9bS, 11aR)-7- Z BL 48 2 -6-F5 4 -9a,1 1a- — H 2£-2,3,3,3b,4,6,7,8,9,9a,9b,10,11,11a-
NS 1H-FR R IE[1,2-a]3E-1- 2SR FHE (203-2) (41 mg, 0.085 mmol, 48.48%) (7 {0 [l 44

"H NMR (399 MHz, CDCI3) & 5.87 — 5.80 (m, 1H), 4.48 (dt, J = 10.7, 5.3 Hz, 1H), 4.21 (d, ] = 10.0 Hz, 1H),
3.65 (s, 3H), 2.30 — 2.18 (m, 2H), 2.09 (d, J = 1.4 Hz, 3H), 1.98 (d, J = 12.4 Hz, 1H),1.92 — 1.78 (m, 3H), 1.72
— 1.62 (m, 2H), 1.52 (s, 1H), 1.43 (dt, J = 20.6, 5.6 Hz, 6H), 1.25 (d, J = 11.9 Hz, 2H), 1.17 — 1.02 (m, 5H),
1.00 (s, 3H), 0.91 (d, ] = 6.5 Hz, 3H), 0.81 (s, 1H), 0.66 (s, 3H).

= B (5R)-5-[(1R,3aS,3bS,6S,7S,9aR,9bS,11aR)-7- 7. Bt % 3 -6- % 3 -9a,11a- — F 3 -
2,3,3a,3b,4,6,7,8,9,9a,9b,10,11,11a-+ P & -1H-FF [ I [1,2-a] 3E-1- ] 8 T B (203-2) (12 mg, 0.029
mmol )& T PUZMEIE(S mLYH, Ay UK B, TS AEARIR R i i R B4 K DY SRS VR (C: 1.6 M,
0.29 mmol, 10.0 eq.), 1S T =8, ik 16 /DI . TLC (& T b FEE=20: )& M K5 . RN 45 )5,
MK 10 mL, ZF8 B8 10 mL*3 20 A8, R8I M &AE Z 8 (S b B EE=300:1~100:1) 4L
Ak G A8 5-5(6)-K5-3B,40,25- =8F (203) (5.3 mg, 0.011 mmol, 36.58%)F {a[f{£. 'H NMR (399 MHz,
CDCI3) § 5.71 (dt, ] = 5.0, 2.2 Hz, 1H), 4.00 — 3.92 (m, 1H), 3.18 (td, J = 10.4, 9.6, 4.4 Hz, 1H), 2.07 - 1.92
(m, 2H), 1.80 (ddd, J = 18.9, 11.0, 4.2 Hz, 3H), 1.62 — 1.46 (m, 3H), 1.45 — 1.25 (m, 9H), 1.22 (d, ] = 12.1 Hz,
3H), 1.15 (s, 6H), 1.09 — 0.99 (m, 4H), 0.97 (s, 3H), 0.92 (d, J = 6.2 Hz, 1H), 0.88 (d, J = 6.5 Hz, 3H), 0.63 (s,
3H). '3C NMR (100 MHz, Chloroform-d) & 141.91, 117.78, 71.04, 56.66, 56.01, 49.87, 49.66, 49.44, 49.23,
49.02, 48.81, 44.25, 42.20, 39.66, 37.89, 36.39, 35.70, 31.50, 31.35, 28.20, 27.89, 24.21, 20.84, 20.73. LC-
MS: [M+Na]=441.5.

WA 203 (1 4Lk s 58-59 s
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STt 204
EY 204 Sa-PHES-3B,40,25- = BEI ] %

$F—F I FR-(1R,3aS,3bS,68,7S,9aR,9bS,11aR)-6- #4 1 -1-[(2R)-6- £ H 1 -2- 3£ 1-9a,11a- — -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,1 1a- 1 P4 (- 1H-3F [ 1,2-1] FE-7-F:H (203-2) (64 mg, 0.14 mmol, 1.0 eq.)
BT UKEEER(10 mL)H, A —546411(6.3 mg, 0.03 mmol), E A B, Bfi)e T2 40°CHiFE, TLC (4l
Bf: CBR O BE=5: )M e B o S A5 R a8 SR IR S R 48, 15 M A (SR)-5-
[(1R,3aS,3bS,5aR,6S,7S,9aR,9bS,11aR)-7- Z B A H-6-78 9a, 1 La- — I+ XA -TH- 3R LI [1,2-a) FE-1-
HISEHEE (204-1) (80 mg, 0.14 mmol, 99.56%) [T @AM 5, RAWEERET -SRNF,
B WBL(SR)-5-[(1R,3aS,3bS,5aR,6S,7S,9aR,9bS, 11aR)-7- 7, ik & H-6- £ H -9a,11a- — H HE+ N A -
TH-3R R (1,2-a)3E-1-3E | S FEE (204-1) (60 mg, 0.14 mmol)¥E T VU Bkii(5 mL)H, A3 vlilk-T-vk %
iR, B8 )G EAGIE T 00 L A G DY S TR 2 (C: 1.6 M, 1.3 mmol, 10.0 eq.), ZEE T EEE, Hitdk 16 /)
B, TLC (&M FRE=20: DRI SR o N TR G, IIAEMBRERE/KIER 10mL, ZFR 4
10 mL*3 UL, T, KR4GS SR (CE PG P EE=300:1~100: )AL 51 So-fH H-3B,40,25-
=¥ (204> (12 mg, 0.026 mmol, 19.98%) [T [E{A. 'H NMR (399 MHz, CDCI3) § 3.38 — 3.23 (m, 2H),
1.95(d, J=12.8 Hz, 1H), 1.84 (d, ] = 13.1 Hz, 2H), 1.78 — 1.73 (m, 1H), 1.73 — 1.64 (m, 2H), 1.49 — 1.39 (m,
5H), 1.36 (t, ] = 6.7 Hz, 4H), 1.30 — 1.25(m, 3H), 1.24 (d, J = 3.2 Hz, 4H), 1.19 (s, 6H), 1.15 — 1.09 (m, 2H),
1.07 - 1.03 (m, 3H), 0.98 (d, J = 10.6 Hz, 2H), 0.89 (d, J = 6.5 Hz, 3H), 0.84 (s, 1H), 0.82 (s, 3H), 0.69 — 0.64
(m, 1H), 0.63 (s, 3H) *C NMR (100 MHz, CDCI3+10%CD;0D) & 76.05, 75.07, 70.93, 56.30, 56.12, 54.34,
50.60, 49.67, 49.46, 49.24, 49.03, 48.82, 48.60, 48.39, 44.16, 42.42, 39.85, 37.07, 36.12, 35.68, 34.92, 28.15,
28.03, 24.04, 22.54,20.85, 18.46, 11.91. LCMS: [M+Na]'= 443.55.,
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SCtfF 205
&Y BBE-3, 5, 25-=8 6145

O

m-CPBA, DCM

— mM-LPBA, DLM

H—F BRI ER-(6R, 7S, 9aR, 11aR)-6-$8F-1-[(2R)-6- F F F-6- 5 W FE -2-75]-9a, 11a- —HI -2, 3,
3a,3b,4,6,7,8,9,9a,9b, 10, 11, 11a-TPUE-1H-FF S FE[1,2-]9E-7-5:F8 (151-6) (800 mg, 1.8 mmol, 1.0
eq )T ZE FHE(50 mLYH, UKIB T I TE & FR HR(541.41 mg, 2.7 mmol, 1.5 eq.), Bl i3 78 = Lo
4 /N, TLC CAES: ZBEZRG=S: DM, M45WE,  MAMRIRRER SM/K (30 mL),
ZHEMLA0mL*)AER, FHAHE, WA RS ST (A LR OEE=100: 1~5: DAfifh
#3(5R)-5-[(3S, 6aS, 6bS, 9aR, 9R, 11aS, 11bR)-3-ZBEHHE-9a, 11b-HE-1, 2, 3, 4, 5a, 6, 6a, 6b, 7, 8, 9,
9a, 10, 11, 11a, 11b-F7NEIR K IE[1, 2 1, 219601 [8a, 9-b] AL P12 -9-FE 1R H s (205-1) (600 mg,
1.34 mmol, 74.54%) H 4 [E /4. 'HNMR (399 MHz, CDCI3) 3 4.97 - 4.87 (m, 1H), 2.87 (d, ] = 4.4 Hz, 1H),
2.31-2.17 (m, 2H), 2.00 (d, ] = 6.4 Hz, 3H), 1.96 — 1.86 (m, 2H), 1.77 (ddd, J = 14.8,9.3, 5.6 Hz, 1H), 1.70
—1.58 (m, 2H), 1.52 — 1.41 (m, 3H), 1.33 (ddd, J = 12.8, 9.8, 6.1 Hz, 4H), 1.25 — 1.14 (m, 3H), 1.04 (s, 3H),
0.98 — 0.92 (m, 2H), 0.88 (dd, J = 6.5, 1.6 Hz, 3H), 0.59 (d, ] = 11.7 Hz, 3H).

HF/ B HHUSR)-5-[(3S, 6aS, 6bS, 9aR, 9R, 11aS, 11bR)-3-Z & F#£-9a, 11b- F%:-1, 2, 3, 4, 5a, 6, 6a,
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6b,7,8,9,9a, 10, 11, 11a, 11b-H/SEIRRIE[1Y, 2 1, 2]1FEFF[8a, 9-b)E LI A 48-9-3 1 T FEE(100 mg,
0.22 mmol, 1.0 eq.)¥& T PSRRI (10 mL)H, =R SIIARFEHSE(2.4 mg, 0.22 mmol), FAEME L
(66 mg, 1.06 mmol, 5.0 eq.), BRI T, FHRZE 50°C, Hid: FIA=FAM 2 EE0.11 mmol),
R SO NG, FINRIFFEAET SN2 e, IAERE R, TLC (A LR
LEE=S DM . RMEHRIE, BERE, IMAK1I0mL, ZERAER 10mL*3 20, +, K45
A EMTCH MBS 288 Z6=100: 1~30: 1~5: DAL 5T (5R)-5-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-
7-Z TR -5a-2 45 9a, 11a- — AN -TH IR K IF(1, 2-a]9E-1- 2B F S (205-2, F—4H3) (30
mg, 0.058 mmol, 26.88%) &[5 /4 F1(5R)-5-[(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7- 2. Wi F#-5-55H#5-9a,
a- A ENE-TH-FRRIF(1, 2-a)3E-1-2 ) SR F BE(205-3, 58 4043 )(30 mg, 0.058 mmol, 26.88%)-
205-2 (35 —44}): "H NMR (400 MHz, CDCI3) § 4.77 — 4.66 (m, 1H), 3.78 (d, J = 3.1 Hz, 1H), 3.66 (s, 3H),
237 —2.18 (m, 2H), 2.02 (s, 3H), 1.97 (d, ] = 12.6 Hz, 1H), 1.84 — 1.75 (m, 4H), 1.72 — 1.64 (m, 4H), 1.52 —
1.45 (m, 3H), 1.43 - 1.31 (m, 4H), 1.29 — 1.20 (m, 6H), 1.15 — 1.07 (m, 4H), 1.03 (s, 3H), 1.01 — 0.95 (m, 2H),
0.91 (d, J = 6.5 Hz, 3H), 0.89 — 0.82 (m, 1H), 0.67 (s, 3H)

205-3 (35 —44)): "H NMR (400 MHz, CDCI3) & 5.15 (s, 1H), 3.65 (s, 3H), 2.28 (ddt, ] =25.9, 16.3, 7.8 Hz,
2H), 2.01 (s, 3H), 1.95 (d, J = 12.2 Hz, 1H), 1.90 — 1.75 (m, 2H), 1.68 (d, J = 8.0 Hz, 4H), 1.64 — 1.52 (m, 7H),
1.48-1.33 (m, 8H), 1.24 (s, 10H), 1.06 (g, J = 9.8 Hz, 4H), 0.98 (s, 3H), 0.91 (d, ] = 6.4 Hz, 3H), 0.88 — 0.79
(m, 1H), 0.63 (s, 3H).

=3 FREUSR)-5-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7- LMk HE-5a-F2 4 -9a, 11a- — B+ N4 -1H-
FRIRIF[L, 2-a]3E-1-55] B2 TS (205-2) (30 mg, 0.06 mmol)i& T~ PSR (5 mL)H, A3y Bk-1- UK BRIR,
B )3 FE AT T TR b B A 1 DY SR IR VA (C: 1.6 M, 0.6 mmol, 10.0 eq ) 3EETHEE IR, Bk 16 /D,
TLC(D &l FEE=20: DI M . RNEEHR, JIAK 10mL, ZFRZ. 08 10 mL*3 20, T4, ik
4 5 R AT BT (U B ¥ =300:1~100: )AL 5 13 HE 8 -3B, 5, 25-=F¥ (205) (6.7 mg, 0.015
mmol, 23.06%) A & [

1H NMR (399 MHz, CDCI3) § 4.08 (dd, J = 10.9, 5.9 Hz, 1H), 1.96 (d, J = 12.4 Hz, 1H), 1.83 (d, J = 11.4 Hz,
2H), 1.69 — 1.52 (m, 5H), 1.42 (dd, J = 25.4, 14.2 Hz, 12H), 1.30 — 1.21 (m, 7H), 1.19 (s, 6H), 1.06 (d, ] =
21.4 Hz, 5H), 0.97 (s, 3H), 0.89 (d, J = 6.4 Hz, 3H), 0.63 (s, 3H)."*C NMR (100 MHz, CDCI3) § 77.31, 76.99,
76.68,75.32, 71.10, 67.34, 56.14, 56.13, 45.87, 44.38, 43.85, 42.70, 39.98, 38.76, 36.39, 35.74, 34.68, 34.36,
30.85, 30.77, 29.31, 29.19, 28.24, 25.91, 24.06, 21.32, 20.79, 18.59, 16.23, 12.11, 0.99. LCMS: [M-H,O-
OH]"=385.

St 206

&Y FBES-3p,6,25-=8F RIH]#%
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MeLi, THF

FREX(SR)-5-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7- L4 H-5-F2 44 -9a, 11a- —HE 7 E-1H-HK LI,
2-aldE-1-Z] QB H R (205-3) (50 mg, 0.11 mmol)iA T VIS RIH(S mL)H, A jliik-TukPEiR, B
AR IR TR 0 P S (1 DU SR IR VA (C: 1.6 ML, 1.1 mmol, 10.0 eq.), & TH B %I, fidE 16 /M, TLC(Z
S G FEE=20: DI SR, RRNVEE RS, IIAZK 10 mL, ZFR 488 10 mL*3 ZEHY, U, R45)5H
Rl E A E BT (& B RE=300:1~100: DAl 4k )5 15 10 £ -3B,6,25- —FF (206> (8.2 mg, 0.019 mmol,
17.59%) (1t {4, 'H NMR (399 MHz, CDCI3) & 3.78 (s, 1H), 3.63 (s, 1H), 1.97 (d, J = 12.6 Hz, 1H), 1.78
(d, ] =14.2 Hz, 3H), 1.66 (dd, ] = 23.5, 12.0 Hz, 5H), 1.50 (d, J = 28.4 Hz, 6H), 1.42 — 1.29 (m, 8H), 1.23 (s,
5H), 1.19 (s, 6H), 1.10 (s, 4H), 1.01 (s, 3H), 0.90 (d, ] = 6.2 Hz, 3H), 0.67 (s, 3H). *C NMR (101 MHz, CDCl;)
877.32,77.00,76.68,72.07, 71.71,71.12, 56.17, 56.15, 54.20, 47.33, 44.39, 42.67, 39.90, 39.59, 38.49, 36.40,
35.72,35.36,31.49, 30.35, 29.70, 29.36, 29.17, 28.21, 24.21, 21.04, 20.74, 18.64, 15.79, 12.10, 1.01. LCMS:
[M-H,0-OH]"=385.

WA 206 1 4515 W0k 60-61 frw.

S 207
thaty A E8-3p,5,6,25-T98E (¥ %
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2051 2071 207-2

2071 207

F— FEUSR)-5-[(3S, 6aS, 6bS, 9aR, 9R, 11aS, 11bR)-3- Lt E H#:-9a, 11b- ~HH-1,2, 3, 4, 5a, 6, 6a,
6b,7,8,9,9a, 10, 11, 11a, 11b-+7SEF L IF[1, 211, 2136 [8a, 9-b) R LA R 1E-9-H TR Tl (205-1)
(100 mg, 0.22 mmol, 1.0 eq. )& T FEL8 mL)FI/K(4.0 mL)FIEAEFP, AR 80 (50 mg, 0.22
mmol),fi 51 R THR A 100CHALR, TLC (& FHE:FRE=10: DI, KN4 HRE, B,
¥ESE, W4, MK 10mL BB, A ZMRZE 10mL*3 A, A&, RaEFiRat2
Fr(— & B FEE=100: 1~10: 121k (5R)-5-[(IR, 3a$, 3bS, 7S, 9aR, 9bS, 11aR)-7-ZFEE -5, 5a-
T 9a, 1la- T NEAIH-FRRIE[L, 2-a)3E-1- B OB RS (207-1, A4 (20 mg, 0.04
mmol, 17.33%) A [E{EAI(5R)-5-[(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-Z B IE-5a-F FE-5- 4 -9,
Ha-ZHEANE-TH- A LI (1, 2-a]3E-1-2] R F AR (207-2, F£—4H%53) (30mg, 0.06 mmol, 25.25%)
207-1(35 = 4143): 'H NMR (399 MHz, CDCI3) 5 5.14 (g, ] = 5.6 Hz, 1H), 3.64 (s, 3H), 3.50 (s, 1H), 2.25
(ddd, 7=19.9, 8.6, 6.7 Hz, 2H), 2.15 (dd, T = 12.9, 11.3 Hz, 1H), 2.00 (s, 3H), 1.96 (d, J = 12.1 Hz, 1H), 1.81
(dd, J = 13.6, 7.8 Hz, 2H), 1.71 — 1.58 (m, 7H), 1.57 — 1.44 (m, 4H), 1.42 — 1.31 (m, 5H), 1.25 (dt, J = 18.8,
4.2 Hz, 4H), 1.16 (s, 3H), 1.06 (q, J = 10.4, 10.0 Hz, 4H), 0.90 (d, ] = 6.5 Hz, 3H), 0.86 — 0.77 (m, 1H), 0.65
(s, 3H).
207-2(3—443): 'H NMR (399 MHz, CDCI3) 6 5.10 (dt, J = 11.0, 5.6 Hz, 1H), 3.64 (s, 3H), 3.24 (s, 3H),
2.91(d, 1=2.8 Hz, 1H), 2.33 — 2.12 (m, 3H), 2.00 (s, 3H), 1.94 (d, J = 12.5 Hz, 1H), 1.86 — 1.66 (m, 5H), 1.61

103



WO 2023/143399 PCT/CN2023/073236

—1.49 (m, 5H), 1.46 — 1.30 (m, 7H), 1.30 — 1.16 (m, SH), 1.05 (d, J = 11.3 Hz, 6H), 0.89 (d, J = 6.4 Hz, 3H),
0.85 - 0.74 (m, 1H), 0.63 (s, 3H).

F =35 FREUSR)-5-[(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7- LA -5, Sa- 24 -9a, 11a- ~H - NE-
TH-3F R 31, 2-a)3E-1-2 ] OB FEE (207-1) (50 mg, 0.11 mmol)¥& T-PUSBEE(5 mL)d, FiifE-+-uK
B, B TR AR T S0 B A ) DU S R VA R (C: 1.6 M, 1.1 mmol, 10.0 eq.), FH Z =i B8 16 /NET S
TLC (& =20 DM R N e RN EE RS, MAK 10mL, ZBZ NS 10 mL*3 A0, T&, &
4 J5 A S A E AT (SR b R =300:1~100: 1) 44k j5 19 AH §$-3B,5,6,25-VUEE  (207) (8.2 mg, 0.017
mmol, 16.05%) & [f4k. "HNMR (399 MHz, CD;0D) § 3.98 (dd, J = 11.3, 5.6 Hz, 1H), 3.43 (s, 1H), 2.11
—1.96 (m, 2H), 1.83 (s, 1H), 1.71 (dd, ] = 19.9, 11.4 Hz, 3H), 1.63 — 1.47 (m, 5H), 1.37 (dd, ] = 22.6, 10.3 Hz,
9H), 1.27 (q, J = 9.5, 7.9 Hz, SH), 1.14 (d, ] = 3.7 Hz, 10H), 1.06 (d, J = 21.4 Hz, 4H), 0.93 (d, ] = 6.4 Hz,
3H), 0.88 (s, 1H), 0.70 (s, 3H). '*C NMR (101 MHz, CD;0D) & 141.04, 75.38, 75.07, 70.05, 56.04, 48.20,
48.06,47.99, 47.84, 47.78, 47.63, 47.56, 47.42, 47.35, 47.26, 47.13, 47.05, 46.92, 45.13, 43.87, 42.50, 40.07,
37.86, 35.72, 33.83, 30.18, 27.82, 27.67, 23.78, 20.86, 17.77, 15.89, 11.16. LC-MS: [M-OH-OH]'=402.

ot 208
&Y 6-FEZEEK-3p, 5,25- =88 [ %

207-2

FREL(SR)-5-[(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-Z. W5 3 -5a-F2 9L -5-F 53 -9a, 11a- ~HE+NE-
TH-3R (1, 2-a]dE-1- 36 B K (207-2) (50 mg, 0.06 mmol)i T VU SMEIH(S mL)+, A3 alik-T-oK
R, BT PR ARGIRL T YR R 24 ) DU S MR MR Y5 78 (C: 1.6 M, 0.6 mmol, 10.0 eq.), 7T B Z i, HidE 16 /NI o
TLC (DCM:MeOH=20: )M R B o M EER )G, MAK 10mL, LB Z.B8 10 mL*3 REHL, 4, K40
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Jo AR BN (& B R IE=300:1~100: D)4 05 5 6-F S HEHE5-38, 5, 25- = (208) (8.2 mg,
0.018 mmol, 16.36%) [ €514 .

'H NMR (399 MHz, CDCI3)  4.05 (dd, J = 11.4, 5.9 Hz, 1H), 3.65 (d, J = 6.0 Hz, 1H), 3.26 (s, 3H), 2.93 (s,
1H), 2.10 (t, ] = 12.3 Hz, 1H), 1.96 (d, J = 12.9 Hz, 1H), 1.82 — 1.64 (m, 4H), 1.62 — 1.45 (m, 8H), 1.41 — 1.30
(m, 7H), 1.26 (d, J = 2.5 Hz, 3H), 1.19 (s, 9H), 1.07 (s, 3H), 0.90 (d, J = 6.5 Hz, 3H), 0.82 (s, 2H), 0.65 (s,
3H). '3C NMR (100 MHz, CDCl3) 6 85.56, 77.30, 77.16, 76.99, 76.86, 76.67, 76.30, 71.11, 70.67, 67.68,
57.98, 57.94, 56.13, 55.94, 45.94, 44.38, 42.72, 40.98, 39.92, 38.47, 36.39, 35.74, 32.08, 30.87, 30.50, 29.68,
29.30, 28.22,27.48, 24.13,21.10, 20.78, 18.60, 16.34, 12.14, 1.01. LC-MS: [M-H,0-OH]"=415.

SR 210
&Y 21050-08 §8-3p,7,25-=BE 1 %

#H — & B Bl (5R)-5-[(1R,3a8,3bS,7S,9aR,9bS,11aR)-7- Z Mf % 3 -9alla- — W X -
2,3,3a,3b,4,6,7,8,9,92,95,10,11,11a-+ VY - 1H-3F %, I [ 1,2-a] FE-1- | SR T EE (151-6) (500 mg, 1.12
mmol, 1.0 eq.)#& T A FR(S0 mLYH, MABEERES(9.95 mg, 0.056 mmol), N-F£3E 4R — FF I WP 14(18.34 mg,
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0.11 mmol), T Hid HIE(405.34 mg, 4.5 mmol), BjGEER/RBIFE, TLC CHMEE: LB ZEE=5: 1)
W RMEHRSE, 1RO IE S IRAR, P A B (Al 488 2 FE=50: 1~30:1~10: 1)
ahi b 4 (5R)-5-[(1R,3a8,3bS,7S,9aR,9bS,11aR)-7- 7. Wt %A # -9a,lla- — H % 4. 5 W 3 -
2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a-1 VU - 1H- A [ 1,2-a]FE-1-E | TR EE (210-1) (240 mg, 0.47
mmol, 41.88%) A tE4A. 'H NMR (399 MHz, Chloroform-d) & 5.68 (d, J = 1.8 Hz, 1H), 4.76 — 4.63 (m,
1H), 3.65 (s, 3H), 2.58 — 2.32 (m, 3H), 2.23 (dq, J = 18.1, 10.4, 9.2 Hz, 3H), 2.03 (s, 3H), 1.97 (d, ] = 10.9 Hz,
2H), 1.66 (d, J = 12.2 Hz, 2H), 1.51 (s, 3H), 1.35 (d, ] = 16.7 Hz, 3H), 1.23 (s, 5H), 1.19 (s, 3H), 1.07 (q, ] =
8.9 Hz, 4H), 0.92 (d, ] = 6.5 Hz, 3H), 0.66 (s, 3H).

# — B R H (5R)-5-[(1R,3a8,3bS,7S,9aR,9bS, 11aR)-7- Z. Bk 4 %= -9a,1la- — B JE -4- 5 T &
2,3,38,3b,4,6,7,8,9,9a,9b,10,11,11a-+PUE-1H-F K FF[1,2-a] FE- 1-25 ] R A i (210-1) (64 mg, 0.14 mmol)
T HE(5 mL)yF, =& FIAE/#%(1.49 mg, 0.014 mmol, 0.1 eq.), /T E ¥, HAEEE FHEE 18 /1
B, TLC (fiihifk: ZMRFE=5: DML VARG, WIER 408, AVARTERE, S8ZE0
(Bt LR ZBE=30: 1~20: 1~10: 1)ZE{L)513(5R)-5-[(1R,3aS,3bR,52aR,7S,9a8,9bS, 11aR)-7- Z L4
.02 11a- " P H-4-E WE+SE-1H- R LI 1,2-a]FE-1-2 ) R F EE(210-2)(57 mg, 0.1 mmol, 70.94%)
AR . "H NMR (400 MHz, CDCI3) § 4.66 (dt, J = 11.1, 5.9 Hz, 1H), 3.66 (s, 3H), 2.39 — 2.22 (m, 4H),
2.22-2.15 (m, 1H), 2.03 (d, J = 3.0 Hz, 1H), 2.01 (s, 3H), 1.97 (d, J = 12.9 Hz, 1H), 1.86 (s, 2H), 1.78 (d, J
=13.4 Hz, 1H), 1.71 — 1.58 (m, 3H), 1.55 — 1.44 (m, 5H), 1.39 (dd, J = 11.6, 6.8 Hz, 3H), 1.22 (d, J = 17.8 Hz,
2H), 1.12 (d, J = 6.9 Hz, 1H), 1.08 (s, 5H), 1.05 (d, J = 4.0 Hz, 2H), 0.92 (d, J = 6.5 Hz, 3H), 0.64 (s, 3H).
=4 FEL(5R)-5-[(1R,3aS,3bR,5aR,7S,9aS,9bS, 1 1aR)-7- Z. Tk %0 4 -9a, 11a- — F 4 4- 4 WV 2+ N & -
TH-FR I FF(1,2-a] JE-1- 2] CLER TR (210-2) (50 mg, 0.11 mmol)¥A T-PIZ IR (8 mL)FI ! #E(8 mL)fIVi
BIEFI, UGB, BERGTE 0°C FALATALAA(8.21 mg, 0.22 mmol), BB THE =iFE, TLC(A
Wk ZFRORE=5 DM R, RNVEE R, IINBFIRRER ZEN KIS K, L8R ZEeZEEL, A HUH
B, TR, WAETH(5R)-5-[(1R,3aS,3bS,5aR,6S,7S,9aR,9bS, 11aR)-7- . Bt H-6-F2 5 -9a, 1 1a- — T+
NEA-TH-FR LI [1,2-a]3E-1- 2L R T ES (210-3) (40 mg, 0.07 mmol, 63.72%)A ik, R4tk B
BRET BRMNA,

B FREU(5R)-5-[(1R,3aS,3bS,5aR,68,7S,9aR,9bS, 1 1aR)-7- £, Bt S HE -6- ¥ 3 -9a,11a- — P+ NE-
TH-3R 5[ 1,2-a] 3E-1- 35 SR R (210-3) (40 mg, 0.09 mmol)i& T VU ZKIE(10 mLYHH, TF¥K-TAFR I
&, 7£-78°C T i 0 48 (1.6 M, 18.9 mg, 0.86 mmol),i# N5 )5 A B =\, TLC(ZRFhe: FAFE=20:1)
W, NEER S, MANEARIRE R KIBERIER, LR OBRAERL, GO &, 8, IRAEH
ZAEEM (T EH b HEF=100:1~30:1~10:)2E4075 So-HH $-3p,7,25- =87 (210)(10.54 mg, 0.023 mmol,
26.44%) [1 {5 & 4. "H NMR (399 MHz, CDCI3) § 3.70 — 3.52 (m, 1H), 2.02 - 1.90 (m, 1H), 1.79 (d, J = 11.9
Hz, 2H), 1.69 (d, ] = 13.8 Hz, 3H), 1.49 (s, 2H), 1.46 — 1.35 (m, 7H), 1.33 — 1.22 (m, 9H), 1.19 (s,6H), 1.16 —
0.98 (m, 5H), 0.95 — 0.87 (m, 3H), 0.80 (d, J = 10.2 Hz, 3H), 0.65 (d, J = 8.5 Hz, 3H). 13C NMR (100 MHz,
CDCI3) § 71.10, 50.55, 43.60, 42.65, 39.54, 37.69, 35.53, 34.91, 31.38. LC-MS: [M-2H,0-OH]|"=367.5.
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SCHbfs 211
&4 211 (1R,3a8,5a8,78,9a8,11aR)-1-[2R)-6- 52 & 3 -2-F|-3a,9a,11a- = FH E + N & -1H- 3 X 3F
[1,2-a]3E-7-FE 1] %

OH OAc OAc

OAc

OAc

211

FE—F BT (355 mg, 2.98 mmol, 1.0 eq)# T THF (VYERKIE) (TmL)H, 14N R R A
F30°C Ik, BN EERILEE (355.35 mg, 2.980 mmol, 1.5 eq, 3M in ether) , FFERAFIE BT
20min. RJGRIBINN 2-Q-11 Z3)E 3K A BE) (300 mg, 1.987 mmol, 0.2 eq), HFRMAZET 0°C F
fdE 2 /Mt TLC  (AHEE: L8 CBR=5: DRI N . [RMSERNG, HZBRAE (25 mL * 3) ZHL,
WCERATHLAE, A TO/K B RN T0%, A NUAR LS e 45 2R &, R 40 R BRI (0 i vy S5 44k, (Aot
fik: LR CBE = 92 @ 8 to 90: 10) fFFF MO 1-1R-3-8F (211-1) (200 mg, 2 90.0 %, Y=
54.23%). "HNMR (400 MHz, CDCL3)  3.80 — 3.71 (m, 1H), 3.62 —3.51 (m, 2H), 2.08 — 1.89 (m, 2H), 1.59
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—1.45 (m, 2H), 0.97 (1, ] = 7.4 Hz, 3H).
BB W 1-BUR-3-F (211-1) (200 mg, 1.197 mmol, 1.0 eq)iFfE T DCM (& %8 (20 mL)F,
LR R E T UK, iR 5°C oA, Akkia RBLAR & A Z R EE (0.04 mL, 3.60 mmol, 3.0
eq), DMAP (29.25 mg, 0.24 mmol, 0.2 eq)f TEA (= Zf%) (0.5 mL, 3.60 mmol, 5.0 eq), #fRM{AFRE
T2 TR 2 I TLC (RMEE: R ZEE = 10:)MM M. &M sES)E, R (20 mL) A%
K, S BAERIREAN (20 mL) F7K (20 mL) Sk —, L/AKBRIREI T, IR PR .
H 0 DO Ak B g (T 288 20 = 97 : 310 95 1 5) 1RSI IR ZBR-1-1R /K-35
(211-2) (15 mg, 4% 90%, UK 20.75%). '"H NMR (400 MHz, CDCl3) § 4.95 (dq, J = 12.4, 6.2 Hz,
1H), 3.45 — 3.28 (m, 2H), 2.12 (dt, ] = 7.8, 5.7 Hz, 2H), 2.07 (s, 3H), 1.61 (dt, J = 13.6, 6.9 Hz, 2H), 0.91 (1, J
= 7.5 Hz, 3H)
=% Bm-1-RR-3-5E0 (211-2) (180 mg, 0.86 mmol) (200 mg, 1.20 mmol, 1.0 )it T ZJ0%
(10 mL)H, BA=ZREBE (677 mg, 2.583 mmol, 3eq), M AKRERIHIE 90°C Hifk 18h. TLC (A
T 278 L W= 10: ) IR o [N 5848 )5, WRAR SR B A5 BHEL S o R A RO (i v oy s i
(& e =95 : 5 t0 90 :10) 133 A ik MR- 1-(R =28 H-05- ) -3- 240 (211-3) (132
mg, 2% 90 %, UL 29.27%). 'HNMR (400 MHz, CDCl3) § 7.94-7.63 (m, 15H), 4.83 — 4.74 (m, 1H),
3.95-3.88 (m, 2H), 2.06 (s, 3H), 2.03 — 1.92 (m, 2H), 1.80-1.75 (m, 2H), 0.84 (t, J = 7.4 Hz, 3H).
FIL R R 1-(R = 2R S 3E) -3-2 8 (211-3) (126 mg, 0.27 mmol, 2.0 eq) , 18- fik-
6 (35 mg, 0.13 mmol, 1.0 eq) MK HEEF (55 mg, 0.40 mmol, 3.0 eq)iAARAE DCM ( —& ML) (SmL) o,
SSHRAER A 50°C B 1T he I ZFR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aS)-1-[(1S)-1-F
F 72, #]9a, 11a-—HF-2, 3,32, 3b, 4,6, 7,8,9, 9a, 9b, 10, 11, 11a-+PUS-1H-3R % H[1,2-1]FE-7-F: A
(151-2) (50 mg, 0.13 mmol, 1.0 eq) V& T —& Fhi (5 mLYIMER M AE R BG4 ho TLC CA
LR TG =10:1) WS R B MR RA R RS, RAFEH Y. A PR @ g4y
AL (AT LR L= 93 : 710 94 : 4) 1§ E| AR ZER-(SE,7R)-7-[(1R,3aS,7S,9aR, 11aR)-7- ZFt
S HE-9a,11a- — H13E-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ PSR- 1 H-3F [ 35 [ 1,2-a] FE-1-FE | 3 -5- 45 -3-FE s
(211-4) (15mg, #l)¥ 90%, K& 20.75%). "HNMR (400 MHz, CDCl3) 8 5.37 (d, ] =4.9 Hz, 1H), 5.29
—5.11 (m, 2H), 4.85 — 4.78 (m, 1H), 4.61 (ddd, J = 15.9, 8.9, 4.2 Hz, 1H), 2.40 (ddd, J = 16.1, 9.3, 1.8 Hz,
1H), 2.32 (d, J = 6.5 Hz, 2H), 2.28 — 2.16 (m, 1H), 2.03 (t, J = 3.3 Hz, 6H), 1.97 (ddd, J = 15.1, 9.2, 4.1 Hz,
2H), 1.86 (d, J = 10.2 Hz, 2H), 1.70 — 1.43 (m, 10H), 1.26 — 1.07 (m, 5H), 1.03 (s, 4H), 0.97 (dd, J = 6.6, 2.0
Hz, 3H), 0.90 (t, ] = 7.4 Hz, 3H), 0.71 (t, ] = 8.4 Hz, 3H).
EhEH ¥ FE B 2 8 -(5E7R)-7-[(1R,3aS,7S,9aR, 11aR)-7- Z Bt % % -9alla- — H H -
2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-+ MY &~ 1H-31 JK [ 1,2-a] FE-1 -2 ] 3F-5-75-3- 445 (211-4) (20 mg, 0.04
mmol, 1.0 eq)i&MFFE LY 3mL) F1, JAEIIAFE/ER (5 mg, 0.04 mmol, 45%) 34 S Wik 2 B #He i<
S, RONAE REE BT 18 he TLC ChMBE 2R ZB8= 5:1, BRAERIEHD MR N8R
S A T, DR VAR A A5 2 (O (O E AR 28R -(TR)-7-[(1R,3a8,78,9a8, 11aR)-7- £, 1 4 4 -
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9a,11a- T NE-TH-IR R I [1,2-a]FE-1-3E)3F-3- 208 (211-5)  (15mg, 41 85%, UE 63.22%).
'H NMR (400 MHz, CDCl3) 5 4.84 — 4.76 (m, 1H), 4.73 — 4.63 (m, 1H), 2.05 (s, 3H), 2.02 (s, 3H), 1.95 (dd,
J=9.3,3.2 Hz, 1H), 1.85 - 1.77 (m, 2H), 1.76 — 1.70 (m, 1H), 1.68 — 0.95 (m, 29H), 0.89 (s, 2H), 0.88 (s, 3H),
0.81 (s, 3H), 0.64 (s, 3H).

/P LIR-(TR)-7-[(1R,3a8,7S,9aS,11aR)-7- Z. ik 4 5 -9a, 1 1a- — H 5+ /N & -1 H-FF R FHE[1,2-a] FE-1-5]
F-3-FEEE (211-5) (50 mg, 0.10 mmol, 1 eq) VT THF (VYEBAG) (1 mL)M MeOH (FFED (1
mL)H, F0IN SEAGE (0.6 mL), RBVESWYITE 50 °C 4 2 hrs. TLC (& HF S FEE =20:1)
WIS . RBISE 4G, RIS ER, REWMH INHCI BALE PH=3~4 J5, K48 L0 5 H
EtOAc (MR ZMR) (20 mLx3)ZEHL, &I HHUHAMAM &K (50 mL) BEE, SR80 KB RREA T
e, WUE, RSB AT PR G RL A B AL (AR - HEE=95:5t0 94 : 6) £33
[ 44 (1R,3aS8,5a8,7S,9a8,11aR)-1-[(2R)-6-F% 3 % -2-351-32,9a, 1 1a- = I 2+ /S - 1H-3F 1 35 [1,2-a]
JE-7-EZ (211) (21 mg, Y83 50.43%). 'HNMR (400 MHz, CDCl3) 8 3.59 (s, 1H), 3.54-3.46(m, 1H), 1.99
—1.92 (m, 1H), 1.79 (d, ] = 9.5 Hz, 2H), 1.69 (s, 2H), 1.61 — 1.53 (m, 2H),1.51 — 1.20 (m, 20H), 1.13-0.98(m,
5H), 0.97 — 0.89 (m, 7H), 0.80 (s, 3H), 0.64 (s, 3H).

St 216
&Y 216 3p,25-"3FE-50-FRE-7-HH A%
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Co(OAG),, NHPI, TBHP _ PACEA _

LiOH, MeOH, THF

216

B HIEK-6(5)-1%-3p,25- 1% (177) (300 mg, 0.745 mmol)iE T AWkt (30mL)H, FALH,
A ZZF%(0.52 mL , 3.73 mmol), 4- — & HEMEE  (18.2 mg, 0.15 mmol) , ZMZEF(0.084 mL, 0.89
mmol), FiEM 2 /N, TLCCH MEE: LR AEE=1: DM, KRB EEA G, IR A KR
W, ZETEAERL, AU, INTCKBREREN 1, RAR SR TAHAR A 2 T Al Ak O T ik -
LR CEE=60: 1~5: 1)JG13 Z-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-FH-6- F H: Fe-2-3£]-9a,
1la-—H%-2, 3, 3a, 3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+PUS-1H-FFZFF[1,2-1]FE-7- 258 (216-1) (200
mg, 0.41 mmol, 54.33%)3 [ 51K, "H NMR (399 MHz, Chloroform-d) & 5.35 (d, J = 5.0 Hz, 1H), 4.57 (q,
J=6.4,5.3 Hz, 1H), 2.29 (d,J = 7.9 Hz, 2H), 2.01 (s, 3H), 1.95 (d, J = 18.2 Hz, 2H), 1.84 (d, ] = 11.6 Hz, 2H),
1.61 = 1.51 (m, 4H), 1.49 —1.30 (m, 8H), 1.19 (s, 6H), 1.13 — 1.04 (m, 3H), 0.91 (d, ] = 6.5 Hz, 3H), 0.66 (s,
3H).

HE B K OHE-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-#2F-6- F H: P-2-F£1-9a, 11a- —HI -2, 3, 3a,
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3b,4,6,7,8,9,9,9b, 10, 11, 11a-+ VU E-TH-FRRIE[1,2-13E-7-2 08 (216-1) (280 mg, 0.63 mmol)iir T
PEA(10 mL)H, FIEMABEIRE(1.11 mg, 0.006 mmol), N-#2£40 2% — Y A% (10.27 mg, 0.063 mmol)
FHRUT F ol FHALE(226.97 mg, 2.52 mmol), EI i 40 /N, TLCCHMEE: LR LBE=3: D). KM
SRS IR0 mL)A K, FHZEZEE(10 mL *3)ZEH, ke Ik, JoKBRBRIN T8, IRAGSH
ZAEENTAL CRhEE: LR 48E=60: 1~4: 1) 133 ZLMR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-
6-$5F-6- L PE-2-F]-9a, 11a- - FFHE-4-5 W #-2, 3, 3a, 3b,4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+ VY- 1H-3F
JRA[1,2-113E-7-5508 (216-2) .(180 mg, 0.37 mmol, 59.21%). 'HNMR(399MHz, Chloroform-d) & 5.68 (s,
1H), 4.69 (s, 1H), 2.57 — 2.34 (m, 3H), 2.21 (s, 1H), 2.03 (s, 3H), 1.94 (d,J = 13.6Hz, 3H), 1.86 (1,] = 8.9Hz,
1H), 1.73 — 1.62 (m, 1H), 1.57 (s, 4H), 1.51 (dd,J = 13.4, 6.2Hz, 2H), 1.44 — 1.39 (m, 3H), 1.35 (dd,J = 11.9,
6.3Hz, 3H), 1.28 — 1.25 (m, 2H), 1.19 (s, 9H), 1.06 (dd,J = 15.2, 9.2Hz, 2H), 0.92 (d,] = 6.5Hz, 3H), 0.66 (s,
3H).

E= K ZE-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-$2FE-6-H FLPi-2-FE]-9a, 11a-— HIE-4-52 T
#£-2,3,3a,3b,4,6,7,8,9, 9, 9, 10, 11, 11a- TP E-TH-FRLIF[1,2-11FE-7-2E 88 (216-2) (140 mg, 0.31
mmol)iF T ZEE Z.E6(10 mL)d, = EIMAEL/FRGO mg, 0.28 mmol), ESEH, FEHFE 1 DB,
TLC(A Mk : L8 ZBR=2: )Mo [ RLh oS b DEE 143 150 mg i, LAk EAraifh Chss.
TR Z.BE=60: 1~5: 1) 52| ZFR-(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-F% 4k -6- B K é-2-FE -
9a, 1la-— P E-4-F W HE+SE-1H-F5 L5 [1,2-1]9E-7- 208 (216-3) (100 mg, 0.21 mmol, 67.56%).
'HNMR(399MHz, Chloroform-d) & 4.67 (s, 1H), 2.29 (d,J = 15.5Hz, 2H), 2.16 (s, 1H), 2.00 (s, 3H), 1.94 (s,
1H), 1.88 (d,J = 19.1Hz, 2H), 1.77 (d,J = 13.7Hz, 1H), 1.64 (d,J = 16.8Hz, 1H), 1.58 (s, 4H), 1.56 —1.44 (m,
5H), 1.44 — 1.39 (m, 2H), 1.36 (d,] = 10.8Hz, 4H), 1.25 (d,J = 11.1Hz, 2H), 1.19 (s, 6H), 1.11 (d,J = 7.2Hz,
1H), 1.08 (s, 3H), 1.03 (d,J = 12.5Hz, 2H), 0.90 (d,J = 6.5Hz, 3H), 0.63 (s, 3H).

BB ¥4 ZF-(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-%%:-6-H HL Hi-2-J£1-9a, 11a-— HHE-
A-F WA NE-1H- PRI [1,2-)3E-7-2 8 (216-3) (30 mg, 0.065 mmol)i& T PYE (3 mL ) i
(5SmLBEHEA, =RMAEEAHO.5mL, 0.5 mmol), =HAHE 2 M, TLCCRME: ZMRZ
FE=2: DRI, R BLEE oGIRAE 13 B S0 mg ML fh, AFEEATAE (&R FRE=80: 1) 3 3p,25-
TRE-Se-HES-7-F (2160 (13.8 mg, 0.031 mmol, 48.09%) M 1 fE A& . "HNMR (399 MHz, Chloroform-
d) 8 3.63 — 3.54 (m, 1H), 2.40 — 2.26 (m, 2H), 2.18 (s, 1H), 2.03 — 1.94 (m, 2H), 1.85 (d, J = 5.9 Hz, 2H), 1.75
(d, J =13.4 Hz, 1H), 1.52 (d, J = 11.7 Hz, 7H), 1.48 — 1.39 (m, 6H), 1.37 (d, J = 10.2 Hz, 5H), 1.19 (s, 6H),
1.06 (s, 3H), 1.01 — 0.93 (m, 2H), 0.90 (d, T = 6.5 Hz, 3H), 0.63 (s, 3H). '*C NMR (100 MHz, cdcl3) § 212.08,
77.30,77.17, 76.98, 76.66, 71.08, 70.63, 55.19, 54.91, 49.97, 48.85, 46.80, 46.06, 44.35, 42.48, 38.71, 37.85,
36.36, 35.95, 35.59, 31.02, 29.29, 29.20, 28.40, 21.82, 20.70, 18.75, 11.99. LC-MS: [M-OH]"=401.35.

SR 217
WED 217 24-FFREGRE) F 2 |-Se-lELT-3p-BF (1914
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TBSCl,imidazole, DMF
—_—
1000C

LAH,rt, THF DMP.rt,DCM
e

Pd/C,H2,MeOH/THF
—_———————

#H — £ B R MY (5R)-5-[(1R,3aS8,3bS,7S,9aR,9bS,11aR)-7- 7. Bt 4 2% -9a,1la- — H 3 -
2,3,32,3b,4,6,7,8,9,92,9,10,11,11a-+ MY & - 1H-3F JKH [ 1,2-a] JE-1-2 ) CLER B R (151-6) (2 g, 4.50 mmol, 1.0
eV ETEREE (50 mL)H, FINAKRGTER(98%) (1 mL, 18.76 mmol), B/ H#AEIMIR, HEP: 1 /N,
TLC(A M ZMROEE = 10:1) WMIRM. RESEAST, RSEIRAEH R H S FEE, TN LHR LR,
PR FRRER AT 2 U0, WRER/K B Ik, ANUAHTC KBBR8, a8, JEWMOR4E T )0 LA,
HLSE BOR BRI E AT 4t (il ik . ZBR 2B = 90:10 to 80: 20 MBI M )13 1| (3 (. & /£ (5R)-5-
[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7-#5 £ -9a,11a- — 1 3£-2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-+ VY & - 1H-3F
JRIF[1,2-a]3E-1-2 CERHEE (217-1) (1.8 g, 4.024 mmol, 89.46%). 'H NMR (400 MHz, CDCls) § 5.37 —
5.33 (m, 1H), 3.67 (s, 3H), 3.52 (dd, J = 7.7, 3.3 Hz, 1H), 2.35 — 2.20 (m, 4H), 2.03 — 1.93 (m, 2H), 1.84(ddd,
J=12.5,7.5,4.3 Hz, 3H), 1.75 — 1.60 (m, 4H), 1.59 — 1.35 (m, 9H), 1.33 — 1.04 (m, 7H), 1.03 — 0.99 (m, 3H),
0.93 (d, J = 6.6 Hz, 3H), 0.68(s, 3H).

B =X KB B ¥ (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- £ FE -9a1la- — H 3 -
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2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a-+PUE-1H-F [ FF[1,2-a] FE-1- 25 OB g (217-1) (1.7 g, 4.38 mmol)
AARTE DMF (50 mL), K%M TBSCI (3.3 g 21.9 mmol, 5.0 eq)f1BKEE (0.30 g, 4.38 mmol,1.0
eq), SMIIERE] 100°C, TLC CHMEk: LFRAER=10: 1) MMM, JRMERG, MR E =R,
MAZBZBE (100 mL), 7K¥edk 3 K, AN TKBRERN T, 18, JERRYs, K P
Erait it 2 20E=90: 10D 53T RYI(SR)-5-[(1R,3aR,3bS,7S,9aR,9bS, 1 1aR)-7-{[
FRAE(2- BT -2- 28 ) A 2R )5 2 1 -3b,9a, 1 1a- = 5£-2,3,3,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ VY S - TH-FR 1,
FE[1,2-a]3E-1-Z 1SR F B (217-2) (1.9 g, 3.40 mmol, 77.73%). 'HNMR (400 MHz, CDCl3) §5.26-5.18
(m, 1H), 3.57 (s, 3H), 3.43 — 3.33 (m, 1H), 2.16 (d, J = 1.9 Hz, 4H), 1.93 — 1.82 (m, 2H), 1.65 — 1.55(m, 2H),
1.39 (d, J = 3.0 Hz, 9H), 0.99 (s, 7H), 0.90 (s, 5H), 0.85 — 0.79 (m, 21H), 0.57 (s, 3H), -0.00 (s, 6H).

= B R NY(GR)-5-[(1R,3aR,3bS,7S,9aR,9bS, 11aR)-7- {[ = FF 4 (2- I 5 P -2- 8 ) I e bk 14U 4 -
3b,9a,11a-=H%£-2,3 33,3b,4,6,7,8,9,92,9b,10,11,1 1a-+ VU - 1H-3F 4 IH[1,2-a] FE-1-FL | B Flg (217-2)
(1.8 g, 3.58 mmol, 1.0 eq)i& AL VUEIKE (50 mL)H, JUAPUEHEM (0.168 g, 4269 mmol, 1.2 eq),
SR 30 min J5. TLC CAMEE: ZBRZE=10:1) WM. RIEEHRG, OB+ KA
PR, LUR, UEMORARTT R o, BRI BT A CAiEE: L8 27E=80:20 to 70:30) 13F|
5 €57 4 (5R)-5-[(1R,3aR,3bS,7S,9aR,9bS, 1 1aR)-7- {[ — B 3£ (2- B 3L P -2-3%) R 3L 1 58 2 1 -3b,9a,1 1a- =
F%£-2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-+ VU & - 1H-FF [ [ 1,2-a] FE-1- 221 2-1-FF (217-3) (1.7 g, 3.22
mmol, 90.01%). "HNMR (400 MHz, CDCl3) & 5.26 (d, J = 5.3 Hz, 1H), 3.59 (t, ] = 6.6 Hz, 2H), 3.47 — 3.37
(m, 1H), 2.27 = 2.17 (m, 1H), 2.11 (ddd, J = 13.4,5.0, 2.2 Hz, 1H), 1.93 (s, 2H), 1.77 (s, 2H), 1.66 (d, J = 12.2
Hz, 1H), 1.47 (ddd, J = 13.9, 8.7, 4.5 Hz, 7H), 1.37 — 1.29 (m, 3H), 1.25 — 1.15 (m,2H), 1.13 — 0.97 (m, 5H),
0.94 (s, 3H), 0.87 (d, ] = 6.3 Hz, 4H), 0.84 — 0.81 (m, 10H), 0.62 (s, 3H), 0.02 — -0.02 (m, 6H).

M S (5R)-5-[(1R,3aR,3bS,7S,9aR,9bS, 1 1aR)-7-{[ — HI H (2- F 3L g -2- 3 ) WY i 6 | 40 3y
3b,9a,11a- = H3£-2,3,3a,3b,4,6,7,8,9,92,9b,10,11,1 1a-+ VU S - IH-}R [ FE[ 1,2-a]3E-1-4 1 - 1-F% (217-3)
(1.0 g,2.11 mmol, 1.0 eq)#EfAFAE DCM (100 mL) T, MU ™ T 4467 (1.068 g, 2.532 mmol, 1.2 eq),
W, TLCCHIMBE: LR OMR= S:D)MISRL, SSRGS A ATEGR R K, B
YLROBR R AN BRI, AT HUAH I To /K R4 158, YR 4R, KL AR AT E B 44t CH iRk : 28 Z.6=90:10
to 80: 20) 5F|[H 544 (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- {[ — 1 5= (2- T 4 15 -2-48) P ek 3 |
F#1-9a,11a- = F %£-2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a- 1 VY & - 1H-3F [% 3 [1,2-a] FE-1-FE | OB (217-4)
(0.6 g, 1.142 mmol, 54.23%). 'H NMR (400 MHz, CDCl3) 89.71 (t, ] = 1.8 Hz, 1H), 5.26 (d, ] = 5.3 Hz, 1H),
3.49 —3.36 (m, 1H), 2.34 (d, T = 6.6 Hz, 2H), 2.25 — 2.07 (m,2H), 1.93 (s, 2H), 1.81 — 1.60 (m, 4H), 1.48 —
1.30 (m, 8H), 1.03 (ddd, T = 14.6, 12.0, 6.3 Hz, 7TH), 0.94 (s, 4H), 0.89 (d, J = 6.5 Hz, 4H), 0.85 —0.81 (m, 9H),
0.62 (s, 3H), 0.02 — -0.02 (m, 7H).

B ¥E(5R)-5-[(1R,3a8,3b8S,7S,9aR,9bS, 1 1aR)-7-{[ — ' 3 (2- T K= 75 -2- 25 ) T e R ) 46 B 1 -9a, 1 1a- — I
#-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ WY & -1H-31 [ [ 1,2-a) FE-1-Z£ | O FE (217-4) (100 mg, 0.205
mmol, 1.0 eq)7 i T- VO EWLIE (5 mL)H, VKIBFRIR A 0°C, 58 S Ao 1R SN A4 28 A I N IR T 2k 00 B
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(2.054 mL, 1 mol/L , 2.054 mmol, 10eq), HIKITEH)GER THEE 2 /M. TLC ( AThEBE: 2K &
Bi= S: DM R B TE AT, TEVKIB S T RSB ER (10 mL) 2K, REEHK (10 mix 3)
Ve, LR CER (10 mix3) 250, &HF N, TOKERIREN T, BB BT CRMEE: L8 Z8E=100:
0to 94: 6) 4ith, 5% (SR)-1-31N2E-5-[(1R,3a8,3bS,7S,9aR,9bS,11aR)-7- {[ - F & (2- FH L A -2-2% ) FF
LA JE 1 -9a, 11a- — T %£-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 La-+ VU A - 1H-3F [ HF [ 1,2-a] JF - 1-3E ] -1 -1

(217-5) (72 mg, 0.109 mmol, 4iEF 80.0%, Y 53.02%). 'HNMR (400 MHz, CDCl3) 5 5.31 (d, J =
5.3 Hz, 1H), 3.47 (td, ] = 10.9, 5.4 Hz, 1H), 2.88 — 2.82 (m, 1H), 2.27 (t, ] = 11.1 Hz, 1H), 2.18 — 2.13 (m,
1H), 1.99 (s, 2H), 1.82 (s, 2H), 1.71 (d, J = 12.3 Hz, 1H), 1.61 — 1.51 (m, 11H), 1.41 (dd, J = 12.4, 6.8 Hz, 3H),
1.27 (d, T = 12.0 Hz, 3H), 1.16 — 1.01 (m, 5H), 0.96 — 0.84 (m, 15H), 0.67 (s, 3H), 0.58 — 0.44 (m, 2H), 0.24
(d, ] = 4.7 Hz, 2H), 0.02 — -0.02 (m, 5H).

BN (5R)-1-FF T4 £ -5-[(1R,32S,3bS,7S,9aR,9bS, 1 1aR)-7-{[ = FF 5L (2- T L 7 -2- 55 ) T e 2 14 52 -
9a,11a- —H3£-2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 la- VU S - 1H-PA S FH[ 1,2-a) FE-1-FE] - 1-BE (217-5) (72
mg, 0.136 mmol, 1.0 eq)¥ T HEE(S mL),JUEKIER2 mhF, MAMLE, SESEHR =K. HNMR K
WL, e piseasfa, ik JEEaR, S, ERALEN Gl L8 4ME=90: 10to 75:
25) alitk, HRAARE 24-FF ARG HE)-5a-HELE-3p-BF (217) (17.88 mg, 0.122 mmol, #{iEF
94.86%, WZE 89%). 'H NMR (400 MHz, CDCl3) § 3.63 — 3.54 (m, 1H), 2.85 (td, J = 7.8, 4.9 Hz, 1H),
1.96 (dt, J = 12.6, 3.4 Hz, 1H), 1.86 — 1.75 (m, 2H), 1.74 — 1.58 (m, 3H), 1.49 — 1.19 (m, 14H), 1.03 (ddd, J =
22.5,17.2, 8.7 Hz, 7TH), 0.90 (t, J = 7.6 Hz, 5H), 0.80 (s, 3H), 0.65 (s, 4H), 0.57 — 0.44 (m, 2H), 0.24 (d, J =
4.7 Hz, 2H). *C NMR (101 MHz, CDCI3) § 71.40, 64.92, 63.38, 56.51, 56.09, 54.40, 45.03, 42.62, 39.97,
38.29, 37.56, 36.91, 35.76, 35.39, 32.09, 31.44, 28.75, 28.10, 24.22, 21.26, 19.64, 18.67, 18.01, 12.28, 11.99,
3.35,2.27. LC-MS: [M-OH-H,0]"=381

St 218
EY 218 24-(2,2,2-=FH-1-REZE)-So-fHEE-38-B2 [
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Pd/C
MeOH, THF

24-(2,2,2- = -1-52 2 238 HI-6(5)-#5-3B-FiE (2190 (52 mg, 0.093 mmol, 1.0 eq)ini T FFEE(S mL),lH
AMKREC mhd, IAERR, SAEHRTIK. HNMR BN, RM5E4E, il aemes, &
HHENAM, GERAEEN CRMEE: ZMRZBE=90: 10t075: 25) 4ifk, 33 H Ak 24-2,22-=F-1-
F24E 7, 3)-50-IHf7-3B-FF (218D (32 mg, 0.066 mmol, 4115 94.86%, WZ 89%). 'H NMR (400 MHz,
CDCl3) 3.95-3.87 (m, 1H), 3.64 — 3.54 (m, 1H), 1.96 (m,1H), 1.79 (m, 2H), 1.73 — 1.62 (m, 4H), 1.47 (m,4H),
1.43 - 1.32 (m, 5H), 1.30 — 1.19 (m, 6H), 1.15 — 0.96 (m, 7H), 0.92 (d, J = 6.5 Hz, 3H), 0.85 (m, 1H), 0.80 (s,
3H), 0.65 (s, 3H) '°F (376 MHz, CDCl3) & -80.04.

S 219
L&Y 219 24-22,2-ZH-1-5BFE 2 H)EEE-6(5)-15-3p-82  1I#1%

CsF, TMSCF, TBAF
THF

#% (5R)-5-[(1R,3aS,3bS,7S,9aR,9b8,11aR)-7-{[ — FH B Q- E W 2- B ) H i A H 1 9a,11a- = FH £ -
2,3,33,3b,4,6,7,8,9,92,9b,10,11,11a- + PU & -1H-3F JX HF[1,2-a] FE-1- & ] % (217-4) (100 mg, 0.205
mmol,1.0 eq)¥ i T- VUMK (5 mL)H, 568 VAMRS A S R AAR F F AR O N S8 Ak 4.(15.6 mg, 0.103
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mmol,0.5 eq), (ZH )= H S (146.03mg, 0.513 mmol,5.0 eq) INELTE B G E =B FHHE 2/
Bfo TLC( AEE: LM AHE =10: DG AR S HIUGE, AV T A E Cml, 1 mol/L,10.0
eq)s FEILFHEAE 1 /N, TLC( Ak L8 BE=2:1) MM KA A B, FEVKI &1 T AR
ST (50mL) FR, RMNMEHK (10mix3) Pk, ZBZEE (10mlx3) ZEH, & IFEHIAAE,
TR 1,  ERAEEN Camik: ZMRZHE=90: 10to75: 25) &lifk, 183 24-(2,2,2-=%-1-
BBHE 2 I AEKE-6(5)-1%5-3p-EF (219) (10.82mg, 0.075mmol, 4/ 91.82%, UKFE 36.37%). 'HNMR
(400 MHz, CDCl3) 8 5.37 — 5.33 (m, 1H), 3.96 — 3.87 (m, 1H), 3.52 (ddd, J = 15.7, 11.0, 4.5 Hz, 1H), 2.27
(tdd, J = 12.8, 8.9, 6.6 Hz, 2H), 2.00 (d, J = 3.2 Hz, 3H), 1.84 (dd, J = 14.1, 3.4 Hz, 3H), 1.61 — 1.42 (m, 15H),
1.35—1.19 (m, 5H), 1.10 (dd, J = 18.5, 5.5 Hz, 4H), 0.94 (d, ] = 6.6 Hz, 3H). 3C NMR (101 MHz, CDCI3)
8 155.09, 121.69, 115.18, 71.82, 69.47, 56.76, 55.91, 50.11, 42.35, 37.25, 35.58, 31.90, 28.24, 19.40,11.86
"F (376 MHz, CDCl;) & -80.04 LC-MS: [M-OH]"=425

SRR 225
EY 225 3B,5,25-=FEAHE-6-07 H %
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m-CPBA, DCM
64.47%

CrQ3, acetone
53.40%

LiOH, THF, MeOH
41.93%

225-2

$— 4 LHE-(3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-F2HL-6- 1 3L Ji-2-3L£]-9a, 11a- —FI -2, 3, 3a, 3b, 4,
6,7,8,9,9a, 9, 10, 11, 11a-+PUE-1H-3R L IF[1,2-1]FF-7-2 08 (216-2) (280 mg, 0.63 mmol)ia T & F
fi 0mL)H, B T AR &R SR F R (249.9 mg, 1.45 mmol), BEJGAE IR F4kEenifE, TLC(h
Wl LM ZEE=3: DM, RIEER G, 0N R S AN K IR KRS N & B AR EL,
BHUAE LK BRI 15, W4 R PR T A M A E T Al (A i EE: 4R 4 FE=30: 1~10: 1~5: D)5
3 2. 182-(3S, 6aS, 6bS, 9aR, 11aS, 11bR)-9-[(2R)-6-F23k-6-F I BE-2-FE]-9a, 11b-—HKE-1, 2, 3, 4, 5a, 6, 6a,
6b,7,8,9,9a, 10, 11, 11a, 11b-F/SEIFKIH[1, 2-1HAHR NI [2, 3-m]FE-3-5:88 (225-1) (220 mg, 0.41
mmol, 64.47%) A, 'H NMR (399 MHz, Chloroform-d) & 4.92 (dd, J = 10.8, 5.8 Hz, 1H), 2.87 (d, J =
4.3 Hz, 1H), 2.19 - 2.05 (m, 1H), 2.01 (s, 1H), 1.99 (s, 3H), 1.93 (d, ] = 16.2 Hz, 1H), 1.70 — 1.59 (m, 1H), 1.53
(d, ] = 15.7 Hz, 3H), 1.47 — 1.40 (m, 3H), 1.38 — 1.30 (m, 7H), 1.29 — 1.20 (m, 4H), 1.19 (s, 6H), 1.05 (s, 3H),
0.98 (s, 1H), 0.96 (s, 1H), 0.89 (d, J = 6.5 Hz, 3H), 0.62 (s, 1H), 0.59 (s, 3H).

BB K L-(3S, 6aS, 6bS, 9aR, 11aS, 11bR)-9-[(2R)-6-$2FE-6- 1 F: Br-2-F£]-9a, 11b- I %-1,2, 3, 4, Sa,
6, 6a, 6b, 7, 8,9, 9a, 10, 11, 11a, 11b-tNEHLIF[1, 2-11A IR EIE[2, 3-m]FE-3-FEEE (225-1) (100
mg, 0.22 mmol}i#F T FHEH(10 mL)+, VKIBFRIESE 0°C, A =% 1L4%(81.39 mg, 0.81 mmol), IN5¢ )5, FHE
30°C, BEGHERE 2 /ANEF, TLCCRMES: LM ABR=5: D). RBEE G MKA0mLYEK, H & B
(0 mL*3)FEHL, FHAKPE -k, KR TR, RGN 2R -(1R,3aS,3bS,78,9aR,9bS, 11aR)-5a- 74
F-1-[(2R)-6-$2 H-6- T FL Pi-2-%£1-9a, 1 1a- — P FE-S5-S W A+ /S E-1H-FF R H[1,2-1]3E-7- 24 g (225-2) (65
mg, 0.12 mmol, 53.4%). '"HNMR (399 MHz, Chloroform-d) & 5.00 (dt, ] =11.5, 6.0 Hz, 1H), 2.98 (s, 1H), 2.73
(t, ] =12.6 Hz, 1H), 2.08 (dd, J = 13.0, 4.5 Hz, 1H), 1.99 (s, 4H), 1.95 — 1.86 (m, 2H), 1.84 — 1.76 (m, 4H), 1.75
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—1.60 (m, 3H), 1.51 (d, ] = 12.2 Hz, 3H), 1.42 (d, ] = 9.6 Hz, 3H), 1.37 — 1.29 (m, 4H), 1.26 (d, ] = 3.0 Hz, 3H),
1.22 (d, J = 6.1 Hz, 5H), 1.18 (s, 6H), 1.12 (q, J = 9.6 Hz, 2H), 1.03 (dd, J = 12.1, 6.5 Hz, 2H), 0.90 (d, J = 6.4
Hz, 3H), 0.79 (s, 3H), 0.62 (s, 3H). *C NMR (100 MHz, Chloroform-d) & 110.00, 80.14, 71.16, 70.74, 56.24,
56.09, 44.26, 44.18, 43.10, 42.45, 41.69, 39.53, 37.26, 36.34, 35.71, 32.29, 29.67, 29.49, 29.29, 29.13, 28.06,
26.24,23.88,21.35,21.31,20.81, 18.55, 13.85, 11.98.

FE=F & LH-(1R,3aS,3bS,7S,9aR,9bS, 11aR)-5a- 55 2 - 1-[(2R)-6-F2 2 -6- F AL F-2- 2 ]-9a,11a- — FAE-5-
AT KA NE-TH-FF R IF[1,2-1]FE-7-45 06 (225-2) (65 mg, 0.14 mmol)¥T- FE (3 mL)FIPY S (3 mL)
FR AW E, IR FIMAEEH KB R(IM, 0.21 mL, 0.21 mmol), JN5¢ /& 4R 4245 iR FHikE, TLC(H
B M OHR=1 DM PSR G IR Z S B HE(10 mL *3)ZEHL, EhKEEE—IK, KGR
i, WIS ENCH B 2B AEE=10: 1~5:1~2:1)15 3p,5,25- =12 HIH 5 -6-HF (225) (26 mg, 0.06
mmol, 41.93%). 'H NMR (400 MHz, Methanol-d4) & 3.88 (dt, ] = 11.4, 6.1 Hz, 1H), 2.74 (t, ] = 12.5 Hz, 1H),
2.04 (d, ] = 11.7 Hz, 1H), 1.92 (dtd, ] = 25.2, 13.0, 5.0 Hz, 3H), 1.81 — 1.59 (m, 5H), 1.54 (d, J = 9.2 Hz, 1H),
1.48 — 1.37 (m, 6H), 1.33 — 1.21 (m, 6H), 1.18 (d, J = 9.8 Hz, 1H), 1.15 (s, 6H), 1.12 — 1.00 (m, 2H), 0.94 (d, J
= 6.4 Hz, 3H), 0.77 (s, 3H), 0.67 (s, 3H). '3C NMR (101 MHz, cd3od) & 213.88, 79.75, 70.03, 66.42, 56.38,
56.06, 48.19, 47.98, 47.77, 47.55, 47.34, 47.13, 46.92, 44.30, 43.83, 42.89, 42.16, 41.37, 37.48, 36.30, 35.63,
35.13,29.78, 29.55, 27.82, 23.53, 20.41, 12.92, 10.98. LCMS: [M-OH-H,01"=399.25.

S 231
et 231 BHES-38,4P,7,25-DUBE [ 4%

NaBH4,CeCIl.7TH20_
rt.,4h

7E 50 mL [RGB 25-F245-4B- 5L -3B-F2 AL H 5 -7-H (242) (40 mg, 0.092 mmol ) T DU S 1K
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T2 mL), 7E=E FImA-LKME 486 mg, 0.23 mmol), TIELAN (8.7 mg, 0.23 mmol) FIHiF(0.2
mL), FIBEMEER FHEE 2 /N o TLC(L R Z B8/ A =2/ DI M R B e e [RBESE SRS, 1] SR
WIAIKAKGOmLY, HZIR ZER(15 mLx3)ZEHL, FMIR& 27K (20 mL)BeE WA NLER, HL
IKEREREA T8, b U8, WREH Jo 1R & o M R RE AR JE AT AiAb 7 B (ORI T . 218 L6/ 41 i Bk=2/1)
1S3 At A H $-3p,4p,7,25-PUKFE (231) (28 mg, #ifE: 9241 %, F7&: 64.38%) . 'H NMR (400
MHz, DMSO) & 4.30 — 4.28 (m, 1H), 4.03 (s, 1H), 4.00 —3.95 (m, 2H), 3.44 — 3.38 (m, 1H), 3.29 — 3.25 (m,
1H), 3.13 =3.02 (m, 1H),1.92 — 1.54 (m, 8H), 1.41 — 1.27 (m, 10H), 1.19 — 1.14 (m, 4H), 1.05 (s, 6H), 1.01 —
0.97 (m, 3H), 0.94 — 0.92 (m, 3H), 0.88 (d, J = 6.4 Hz, 3H), 0.84— 0.80 (m, 1H), 0.61 — 0.59 (m, 3H).'*C NMR
(101 MHz, DMSO) & 74.55, 73.98, 72.09, 71.90, 69.23, 56.43, 56.22, 55.43, 53.40, 50.54, 46.16, 44.61, 43.41,
43.20, 42.37, 37.47, 37.16,36.72, 35.75, 35.64, 35.02, 29.89, 29.70, 29.46, 28.83, 27.20, 26.23, 22.57, 20.91,
20.77,19.17, 19.03, 15.28, 14.20, 12.55, 12.17.LCMS [M+ H-3H,0]" =401

S 232
1B 232 24-2,2,2-=F-1-BE 2.5)-50-[H5E-3p,4p- —BF 1%

OH

119



WO 2023/143399 PCT/CN2023/073236

TsOH, acetone,
4 A molecular sieve

Se0,,NMM,CHCl;

-
:

70°C,18 h 250C, 1 h

219 2321

PtO,, EA, AcOH(cat.) 3N HCI, THF

rt., 18 h 25°C,1h

A A 24-(2,2.2- = - 1523 Z ) IH I -5(6)-1-3B-FE OB (219) (89 mg, 0.20 mmol, 1eq)
WARESEAT (10 mL)d, WA Z%U4bil (33.46 mg, 0.30 mmol, 1.50 eq) A1 N-FREEME (60.99 mg,
0.60 mmo, 3.0 eq), IR ZFR 80°C #ii+: 18 /M. 1 TLC R (AHEK LR LEE=5:1) Wl /)
SE4t. B 20mL AKIMABIR SRR F, (280 (50mLx3) XEEL, URGEATHLA, 46 FJEKBIR
TR, AP TRERL . A EE R ZHT CRIlEE: 2R OB =76 24) 4AikFEIH
0 [E 4 24-(2,2,2- = 5-1-F3 3 2 3E)-50- U BE-3B,4B- —1F (232-1) (40 mg, 4E 90%, WHE 41%). 'H
NMR (400 MHz, DMSO) 8 6.04 (d, J = 6.7 Hz, 1H), 5.49 (s, 1H), 4.42 (d, ] = 6.2 Hz, 1H), 4.28 (d, ] = 2.3 Hz,
1H), 3.91 —3.81 (m, 2H), 3.25 (d, J = 9.6 Hz, 1H), 2.03 — 1.91 (m, 3H), 1.74 (dd, J = 22.2, 13.5 Hz, 3H), 1.58
—1.34 (m, 12H), 1.27 — 1.18 (m, 4H), 1.11 (s, 3H), 0.98 (d, J = 10.4 Hz, 2H), 0.90 (d, J = 6.3 Hz, 3H), 0.86 —
0.79 (m, 1H), 0.65 (s, 3H).

FBH K INY) 24-(2,2,2- =5 1-F8 3 £ 3E)-5a- 0 J5E-38,4B- - (232-1) (40 mg, 0.087 mmol, 1 eq)
HTHE (8 mL)F, A HAEERR (11.61  mg, 0.061 mmol, 0.7 eq)fl 4A 73 Fiifi, [NAA R
PiFE 1 he B TLC AR CHHEE: 28R 4 B5=10:1) MM 5e 4, AR BERAN A KA (kR M. K
20 mL AKIMIAZ| SRR, 2B AR (25 mLx3) #E, WREAHUH, R KBBR8,
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AHAETRETAIMEMS . HaET 2ROl EdE RN Camit: 2R 4N =82 : 18) S &M
H & f&  (6R)-6-[(3aS,52R,5bS,7aR,8R,10a8,10bS,12bR)-2,2,5a,7a- P4 H FHE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-T VU & -3aH-PA 2 FF[1',2":1,2]3E FF[7,8-d][ 1,3] = A ] 18 -8- Kk )-
L1L1-=/Be-2-fF (232-2) (35 mg, Z/E 90%, UWE 72%).

= # ¥ b A& W (6R)-6-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- P4 T FE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-+ DU &L -3aH-3F K H [ 1,2"1,2]FE H[7,8-d][ 1,3] =+ FF SR Jg-8- -
1L1,I-=&5-2-fF (232-2) (16 mg, 0.032mmol, 1.0eq) WREZBRZEE (SmL)H, RGN %k
1 (10 mg, 0.044 mmol, 1.0 eq)JF¥ SR RBHMETURE, BN ARE THRMHE 1 he @il
TLC R CRmlE : ZMRAME =5:1) WIS e. B MAE R, WERAVAE RS, #3308 5%
0o ©® & (6R)-6-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12bR)-2,2,5a,7a- P4 H 4 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+PUS(-3aH-FF [ZFF [ 1,2":1,2]3E 37 [7,8-d] [ 1,3] = A4 A K 18 -8-FE -
LLI-=&F-2-07 (232-3) (16 mg). MMHEZEA TS,

B M H¥ B R B Y (6R)-6-[(3aS,5aR,5bS,7aR 8R,10aS,10bS,12bR)-2,2,5a,7a- Y H H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+PU & -3aH- 35 R H[1,2": 1,2] FE H[7,8-d][ 1,3] —5E 4 R R 48 -8- -
LLI-=8BE-2-F (232-3) (16 mg, 0.03 mmol, 1.0eq)E TSN (5mL)H, MAFEEHE (0.2mL,
3mol/L), kMK RIEZIRAEF: 40 min. 383 TLC M CAihBE: L8R ZEE=2:1) I SOR5E4s . KK (10
mL) MIAR R Zd, KZEH L8R ZHE( 3x25 mL)AER. &3 48 202 3F B A # /K ( 3x10
mL)elk. 2R ZERE K BRIAN T, oLy AR/ B LB 2 CRhEk: 22
f5=73 « 27) 4ifk, B EER 24-2,2,2- = 8-1-525E 2 30)-Sa-AHkE-38,4p- B (232) (12.01 mg,
41 96.9%, EE 79.06%).

'H NMR (400 MHz, DMSO) ¢ 6.02 (d, J = 6.8 Hz, 1H), 4.29 (d, J = 6.0 Hz, 1H), 3.90 (d, J = 3.1 Hz, 1H),
3.85 (s, 1H), 3.47 (d, ] = 2.4 Hz, 1H),3.27 (dd, ] = 6.2, 4.5 Hz, 1H), 1.91 (d, ] = 12.2 Hz, 1H), 1.81 — 1.49 (m,
7H), 1.44 — 1.15 (m, 15H), 1.11 — 0.99 (m, 4H), 0.94 (s, 3H), 0.88 (d, J = 6.4Hz, 3H), 0.61 (s, 3H), 0.56 (dd, J
=15.2,7.3 Hz, 1H).

3C NMR (101 MHz, DMSO) ¢ 124.67, 82.56, 74.28, 71.92, 56.59, 56.14, 56.00, 55.16, 42.61, 37.48, 35.57,
35.55, 35.49, 32.67, 28.22, 26.43, 26.19, 24.29, 21.43, 20.64, 19.54, 18.95, 18.90, 15.18, 12.34, 0.57.LCMS
[M+H-2H,0]" =425.5

SEhtfs) 233
WEY 233 24-[FAZEGEE) FE]-Se-HLE-38,48- B (115 %
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TsOH, acetone,

K,COs3 (10 eq), CH3OH !
- 4 A molecular sieve

o

25°C, 30 min
25°C, 1h
Dibal-H, Et,0 Brig—<|
-78°C, 30 min THF, 25°C, 1 h

3N HCI, THF

25°C, 1h

O B
A0
2334

FE— B NYI(5R)-5-[(1R,3aS,3bR,5aR,6R,7S,9aR,9bS, 11aR )-7- Z. Fik 5 3 -6-¥2 35 -3a,9a, 1 1a- = H 3
FANE-THFIR[1,2-a] FE-1- 2 B AN (198-1) (200 mg, 0.43 mmol, 1.0eq) T HEE (30 mL)
F, IIABKERES (597.45 mg,4.323mmol, 10.0eq), R RTEZE R 30 min. J#iT TLC ] (A
HEE . ZBRZEE=5:1D MR BISE 4. KK (10mL) MIABIRRR RS, KZEH 2.8 2.8 3%x25 mL)
HHL, SR ZIREIT H WA K310 mL)¥ik. Z8RZE8ZE IR TR, ik
ES B . MAETEEN CRHB: 4R 4E8=77.23 # 75: 25) 4ift, 1535 6@ E 4K (SR)-5-
[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-6,7- —#23-9a,11a- ~H 4 7NE-1H- IR L IF[1,2-a)FE-1-28 | 28R
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FE (233-1) (150 mg, #li}% 80%, UL 66%). 'H NMR (400 MHz, CDCl3) & 3.74 (s, 1H), 3.66 (s, 3H),
3.56 (s, 1H), 2.27 (dd, T = 16.8, 8.6 Hz, 2H), 1.95 (d, J = 12.5 Hz, 1H), 1.84 — 1.67 (m, 8H), 1.53 (s, 4H), 1.43
— 1.31 (m, 6H), 1.29 — 1.19 (m, 3H), 1.08 (dd, J = 18.6, 8.9 Hz, 5H), 1.02 (s, 3H), 0.92 (d, J = 6.5 Hz, 3H),
0.64 (s, 3H), 0.60 (dd, J = 15.1, 7.3 Hz, 1H).
A B PI(5R)-5-[(1R,3a8,3bS,5aR,,6R,7S,9aR,9bS, 11aR)-6,7- — 23 -9a,11a- — P H: N & -1H-
RIRIHF[1,2-a)FE-1-FE | SR AR (233-1) (150 mg, 0.36 mmol, 1 eq)iFETHEH (8 mL)d, HIARTHZE
TE2 (47.48 mg, 0.250 mmol, 0.7 eq)F 4A 77 +¥ii, KM RERDFE 1 he @it TLC &k CAihEE: 2
R ZBE=10:1,) MWl i 584, FIVR AR BR AN v KAF B R o #% 20 mL KN B Rk R b, ]
IR MG (25 mLx3) ZEHL, RGN, M LKBRIENTE:, BAHAHE S THRE . s
FoMRBEHRBELHEEN (AMB:2KR2ZE =95 :5) 4 3 1 & [ & (SR)-S5-
[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-2,2,5a,7a- ] o e -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S5 -3aH-24 [ 3 [1',2:1,2]13E H-[7,8-d][ 1, 3] &A= K I8
S-HEITEEHEE (233-2) (126 mg, 4iJE 90%, Y 69%).
'"H NMR (400 MHz, CDCl3)  3.98 (d, J = 15.0 Hz, 2H), 3.67 (s, 3H), 2.27 (dd, J = 17.0, 8.5 Hz, 1H), 1.95 (d,
J=12.9 Hz, 1H), 1.83 — 1.65 (m, 3H), 1.51 (s, 2H), 1.42 (dd, J = 24.1, 13.0 Hz, 3H), 1.30 (s, 1H), 1.24 (1, ] =
12.4 Hz, 2H), 1.04 (s, 2H), 0.92 (d, J = 6.4 Hz, 2H), 0.85 (d, ] = 12.5 Hz, 1H), 0.66 (s, 1H), 0.59 (s, 1H).
B =4 ¥ 1 & ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- PI W ZE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 75 & -3aH-F [ [ 1',2":1,2] 3E [ 7,8-d] [ 1,.3] —EH A FR k)8
S-HE1TEEHEE (233-2)(158 mg, 0.34mmol, 1.0 eq) WFHATEZBE (20 mL)T, 34 2 Sifk R FEIR Z-78°C,
TN R THERES (1.029mL, 1.02mmol, 1.0eq, Imol/L), SN ARRLE-78°C #ii#E 30 min. i TLC
R CHME: AR AFE=10:1) BB SE4E . WAL LER (20mL) FifRpifk 2, AN A RN
(20mD #WRRFL, HHZROEE (10mL*3) REEL, WA U 20 mL KBEFR, 6 H KB
PR, ANUR LS B S Sl A E T CRlEE: R ATE =96:41095:5) 4ifk1g
P A . [ 4k (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- VY F H -
4,5,54,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 175 & -3aH-FF [ IF[1,2":1,2]3E I 7,8-d][ 1.3] — A A IA 1)
8- F T (233-3) (125 mg, 47 90%, UZE 76%).
'"H NMR (400 MHz, CDCl3) § 9.76 (s, 1H), 4.12 (q, ] = 7.2 Hz, OH), 3.99 (d, J = 14.3 Hz, 2H), 2.47 — 2.32
(m, 2H), 1.95 (d, ] = 12.1 Hz, 1H), 1.85 — 1.61 (m, 4H), 1.51 (s, 3H), 1.43 (dd, J = 20.7, 12.2 Hz, 3H), 1.30 (s,
3H), 1.28 — 1.20 (m, 2H), 1.09 (dd, I = 15.8, 6.7 Hz, 2H), 1.04 (s, 3H), 1.02 (s, 1H), 0.93 (d, J = 6.5 Hz, 3H),
0.66 (s, 3H), 0.61 (d, J = 9.0 Hz, 1H).
E 0¥ ¥k & P (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- PU F i -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 7S & -3aH-F4 K H [ 11,2 1,2] FE HF[7,8-d][ 1,3] A A R IR 8
-8 CUBS (233-3) (50 mg, 0.116 mmol, 1.0eq) #HMIEVUEIER (SmL), & KRBk RS HZE 0°C 7,
CEMBANAIR N HE AL EE (0.580 mL, 0.580 mmol, 5eq), SN AR FEERFE 1he @it TLCH CHl
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fik: 2.8 Z.06=5:1) MM MI5E4 . ¥ 20 mL A AKINBEI RN R, FH 2R HE (50mLx3) %
B, EFHAVARHK (30 mL) Hedk, AHAVAEE, WIS SRR (i
it . ZMROHEE =92 : 8 ) HFIAEME(SR)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR, 12bR)-2,2,5a,7a-
DY 4 -4,5,5,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S & -3aH- IR [ I [1,201,213E 3£ [7,8-d][1,3] =&
JeIN A -8-FE]- 1A - 1-1F (233-4) (49 mg, #hifE 90%, WZ 80%). 'HNMR (400 MHz, CDCls)
8 4.04 —3.93 (m, 2H), 2.89 — 2.82 (m, 1H), 1.96 (d, J = 12.4 Hz, 1H), 1.84 — 1.73 (m, 2H), 1.66 (t, J = 13.9
Hz, 1H), 1.51 (s, 2H), 1.42 (ddd, ] = 25.8, 16.4, 9.2 Hz, 3H), 1.31 (s, 1H), 1.29 — 1.20 (m, 4H), 1.14 — 1.06 (m,
2H), 1.04 (s, 2H), 0.91 (d, J = 6.5 Hz, 2H), 0.66 (s, 1H), 0.61 (dd, J = 15.3, 7.5 Hz, 1H), 0.56 — 0.44 (m, 1H),
0.24 (dtd, J = 13.1, 9.0, 4.4 Hz, 1H).

B Z A B R B Y (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- PU B % -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7R & -3aH- 3 [ H [ 1',2":1,2] 3 [7,8-d][ 1,3 = A A H )2
-8-FE]-1- R C-1-BF (233-4)  (25mg, 0.05 mmol, 1.0eq)iE TVIEMTE (S mLy, JIAFEREE (0.2
mL, 3 mol/L), RFARRTEZIRMFE 40 min. EI TLC R CHMEE: LB ZEE=2:1) WM 5E4.
K (10 mL) MABIRRAZRY, KZH LK LBEG*25 mL)A R . 53 EA 23 BHBEME K
(3x10 mL)Felk. LR ZBRZEH JOKBRRRAA T, LD BRI R & M@ ENT ChihfE
LB OWE=T3 ¢ 27) dith, BRI GE R 24-BRN GRS B ]-Sa-IHE-3p,4B- —BE (233)  (3.38
mg, 2 95.09%, YUF 14.17%).

'H NMR (400 MHz, DMSO) ¢ 4.32 — 4.25 (m, 2H), 3.90 (d, J = 2.6 Hz, 1H), 3.47 (s, 1H), 3.29 — 3.27 (m,
1H), 2.78 (dd, J = 7.3, 4.0 Hz, 1H), 1.91 (d, J = 12.4 Hz, 1H), 1.74 (d, J = 15.2 Hz, 1H), 1.69 — 1.53 (m, 5H),
1.40 — 1.22 (m, 17H), 1.08 — 0.98 (m, 4H), 0.94 (s, 3H), 0.87 (d, J = 6.5 Hz, 3H), 0.61 (s, 3H), 0.58 — 0.50 (m,
1H), 0.36 — 0.26 (m, 2H), 0.23 — 0.07 (m, 2H)."*C NMR (101 MHz, DMSO) § 74.28, 73.66, 71.92, 56.60,
56.19, 55.16, 48.91, 35.57, 35.55, 32.53, 30.29, 28.28, 26.44, 26.19, 24.29, 22.22, 20.64, 20.51, 18.99, 18.97,
18.08, 12.30, 0.64.LCMS  [M+ H-2H,0]" = 397.5

S 234
th&Y) 234 24-FRRECEE) FE]-50-1B5E-3p,48- B HIH] &

124



WO 2023/143399 PCT/CN2023/073236

nBuLi

A-d
2341

3N HCI, THF

25°C,1h

H
OH 234

F—H LAY 2-1R-1-FF5(163 mg, 0.93 mmol, 10 eq)FMALWEKR (5 mL)H, HAEH 3 K,
A Z T UK FIR 20-78°C, B G FHVE ST 28N 1E ) 5648 2. 5M 1E S5 E R (0.41 mL, 1.02 mmol, 11 eg),
R R B 1 /N, LS ¥ (5R)-5-[(3aS,5aR,5bS,7aR ,8R, 10aS,10bS, 12aR, 12bR)-2,2,5a,7a- P FF 5 -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S &-3aH-H [ H[1',2":1,2] FE H:[7,8-d] [ 1,3] —F AR K &
-8-3E12 % (233-3) (40 mg, 0.093 mmol, 1.0eq) AMEEIIEMRNY (1ImL), MAZ| Lk RS, LR
B30 35S, RMEAARER. 8 TLC R ChME: 48 AfE=5:1D WK TE4A. 1§ 20mL
VKOKIMN AKINEI R NAR b, EH R CH8 (10mLx3) XEH, A IFaHMAMEMEEK (3omL) %
W, BIFANURTRR, RIS EHLA, o A POE A 2T CRlEE © 2RO =92:8 ) HREIAE
& (5R)-5-[(3aS,5aR,5bS,7aR ,8R,10a8,10bS,12aR,12bR)-2,2,5a, 7a- | oY e -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 7N &-3aH-H 3 H[1',2":1,2] FE H:[7,8-d] [ 1,3] — S K 1&
-8-FE]-1-Q2-F A 2-1-8E (234-1) (30 mg, ZJE: 80%, UWH: 49%). 'H NMR (400 MHz, CDCl3) &
7.45(d, J =73 Hz, 1H), 7.23 (d, ] = 7.0 Hz, 1H), 7.15 (t, ] = 7.4 Hz, 1H), 7.02 (m, 1H), 5.00 (d, ] = 7.0 Hz,
1H),3.98 (d, J = 14.3 Hz, 2H), 1.75 (m, 5H), 1.67 (d, J = 15.3 Hz, 3H), 1.51 (s, 4H), 1.41 (dd, ] =23.4, 11.9
Hz, 7H), 1.28 (m, 12H), 1.05 (d, J=13.5

Hz, 6H), 0.88 (m, 5H), 0.64 (s, 3H).

#H ~ # KB KR N Y (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- WY H 3E -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-F7S &-3aH-F I [1',2": 1,21 4E 1 [7,8-d][ 1,3] = E A 1 1 8
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-8-HE]-1-(2-5 ) C-1-HF (234-1) (25 mg, 0.05 mmol, 1.0 eq)#E T IUEMKTE (5 mLYF, IIAFE AR
(0.3 mL, 3 mol/L), JRMifkZAEREHEE 60 min. it TLC R ChHEFE: LR ER=2:1) N5
2, F7K (0mL) JABIRNAEZRY, KEH RN (3x25mL) FE, &I L8 OEREIEH AT
MK (10mL) ek, 8 Z06ZHJOKEERENT15%, 1 IEFIRAE S B & M@ E G
Tk LFRAER=73 : 27) gifk, SRAGEMA 24-RREGEE) P E]-50-B5E-3B,4p- 1 (234
(19.5mg, ZifF:93.21%, YFE:78.69%) . 'HNMR (400 MHz, CDCls) § 7.47 (t, ] = 7.5 Hz, 1H), 7.25 (m,
1H), 7.17 (t, ] = 7.4 Hz, 1H), 7.09 (m, 1H), 5.22 (s, 1H), 4.79 (s, 1H), 4.30 (d, J = 5.2 Hz,1H), 3.91 (s, 1H),
3.46 (s, 1H), 3.27 (m, 1H), 1.89 (d, J = 12.3 Hz, 1H), 1.64 (s, 3H), 1.54 (s, 5H), 1.33 (s, 6H), 1.22 (t, ] = 14.2
Hz, 7H), 1.01 (d, J = 9.9Hz, 3H), 0.93 (s, 3H), 0.84 (d, J = 3.3 Hz, 4H), 0.74 (d, ] = 6.2 Hz, 1H), 0.59 (s, 3H).
3C NMR (101 MHz, DMSO) 6 160.73, 133.32, 128.00, 124.78, 121.54, 115.12, 74.28, 71.93, 56.58, 56.15,
55.14, 49.99, 48.90, 42.60, 37.47,35.55, 32.52, 29.43, 28.24, 28.23, 26.43, 26.19, 24.26, 22.04, 21.90, 20.79,
20.64, 18.87, 15.17, 12.28. LCMS [M+H-2H,0]" = 451

SCitifs) 235
WA 235 25-F2F-4p-FRE-3p-F2HE-Sa-fH K -6-F 197 %

OH O 235

OH

TosOH, acetone, r.t, 1h
54.76%

BH3*THF, NaOH, H,0,, THF

5.2%

OH

, NMO, 3A, DCM HCI, MeOH, 0°C-r.t
45.19% 32.77%
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BB W E-6(5)-15-38,4p,25-=KF (151) (300 mg, 0.717 mmol)iAf#7ENER (30 mL), HIA 3A 4
Tl (100 mg, 3.583 mmol), Fo/AKXFPHEFE (7.3 mg, 0.054 mmol), ZFILBEFE 1h, TLCCHMEE: L
CIE=2: )M SR 764 IATK, FH SR CBRFEHUM I, oK IRIR N1, IRAEAEZ0T A k. 202
Z.TiE(100%~20%),15 F1k & 4(6R)-6-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR)-2, 2, 5a, 7a-JU FH -4, 5,
5a, 5b, 6,7,7a,8,9, 10, 10a, 10b, 11, 12b-FPUE-3aH-3A K FE[1',2":1,213EF[7, 8-d][1, 3] ~ ALK /E-8-
F1-2-FFEPE-2-BE (235-1) (200 mg, 0.392 mmol, 54.76%) [ fa[f#& . "HNMR (399 MHz, Chloroform-d)
85.78 (dd, J = 4.8,2.2 Hz, 1H), 4.39 (d, ] = 5.7 Hz, 1H), 1.98 (dd, J = 15.9, 12.6 Hz, 1H), 1.67 — 1.57 (m, 4H),
1.55 (s, 4H), 1.51 (s, 3H), 1.47 —1.37 (m, 5H), 1.33 (s, 3H), 1.26 (d, ] = 3.6 Hz, 3H), 1.20 (s, 6H), 1.15 (s, 3H),
1.08 — 1.00 (m, 3H), 0.92 (d, J = 6.6 Hz, 3H), 0.82 (d, J = 6.7 Hz, 3H), 0.68 (s, 3H).
BB $(6R)-6-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12bR)-2, 2, Sa, 7a-PYH3L-4, 5, 52, 5b, 6, 7, 7a, 8,
9, 10, 10a, 10b, 11, 12b-+PUS-3aH-3F [ H[17,2":1,213E (7, 8-d][1, 3] S 44 3F )8 -8- ] -2- F HL -2
(235-1) (50 mg, 0.109 mmol)iEFRTETL/AKVIARLIE (5 mL), EAEY, MRZEZE, MAMLEIIE
WEIR (49.68 mg, 0.654 mmol), =R P 3h, FREZE 05, WAEAMH (0.436 mL, 1.308 mmol), N
K AUEIK(85%) (44.48  mg, 1.308 mmol) F IR 16h, TLCCHMEE: LR 4BE=3: DIl R 554,
INIK, 8 ZFEREUR R, Jo7K BRI T, IRAEAE ZHT A : 218 2 FR(100%~20%),74 $(3aS,
5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aS, 12bR)-8-[(2R)-6-F7F-6-H Fé-2-%£1-2, 2, 5a, 7a-JU H %4, 5, 5a, 5b,
6,7, 7a, 8,9, 10, 10a, 10b, 11, 12, 12a, 12b-+7NE-3aH-FA R IF[1',211,2]FE 37 [7, 8-d][1,3] A RIFRAB-
12-f¥ (235-2) (3 mg, 0.006 mmol, 5.20%). 'HNMR (399 MHz, Chloroform-d)&4.21 (d, ] = 6.1 Hz, 1H),
4.16 (s, 1H), 3.82 (dd, J = 10.5, 5.9 Hz, 1H), 2.03 — 1.93 (m, 1H), 1.82 — 1.65 (m, 4H), 1.47 (s, 4H), 1.43 —
1.33 (m, 6H), 1.31 (s, SH), 1.27 — 1.22 (m, 3H), 1.19 (s, 6H), 1.13 (s, 3H), 1.06 — 0.99 (m, 3H), 0.90 (d, J =
6.5 Hz, 3H), 0.87 — 0.76 (m, 3H), 0.66 (s, 3H).
=3 ¥ (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aS, 12bR)-8-[(2R)-6-F24L-6- L Pé-2-4£]-2, 2, 5a, 7a-
PUHI%E-4, 5, 5a, 5b, 6, 7, 7a, 8, 9, 10, 10a, 10b, 11, 12, 12a, 12b-+/NE-3aH-3F % IF[1',21,2]1FE H[7, 8-
dI[1,3) =& IR M- 12-B2 (235-2) (20 mg, 0.042 mmol)JEMEAE —A M L: (5 mL), BAMAY, MR
RN, AV S BRI (7.37 mg, 0.021 mmol), N-FIEEGIKAALY) (4.94 mg, 0.042 mmol), 3A
S FIf (100 mg, 0.210 mmol)ZE 3+ 2h, TLC(HMEE: MR EE=3: DKM M ee. HELE, &
45, FEENT, A 2R 20 (0-80%), fH3IE%(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-
8-[(2R)-6-F2Hk-6-F HL Pi-2-HL1-2, 2, 5a, 7a-PU EH &4, 5, 5a, 5b, 6, 7, 7a, 8, 9, 10, 10a, 10b, 11, 12, 12a, 12b-
FANE-3aH-FA I [11,2:1,2]FE 357, 8-d][ 1, 3] — S A 8- 12-F (235-3) (10 mg, 0.019 mmol, 45.19%).
'HNMR (399 MHz, CDCl3) & 4.40 — 4.22 (m, 2H), 2.31 — 2.21 (m, 2H), 2.11 (d, ] = 9.5 Hz, 'H), 2.02 (d, ] =
12.5 Hz, 1H), 1.89 — 1.79 (m, 1H), 1.72 — 1.55 (m, 2H), 1.50 (s, 5H), 1.42 (s, 3H), 1.36 (dd, J = 19.4, 6.7 Hz,
5H), 1.30 (s, 3H), 1.23 (s, 3H), 1.19 (s, 6H), 1.13 — 0.98 (m,4H), 0.91 (d, ] = 6.5 Hz, 3H), 0.85 (s, 3H), 0.63
(s, 3H).
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I35 #(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-8-[(2R)-6-F5H-6- A Ji-2-4£1-2, 2, 5a, 7a-
VU 34,5, 54, 5b, 6,7, 7a, 8,9, 10, 10a, 10b, 11, 12, 12a, 12b-F /N & -3aH-FR K FH[1',2:1,2]FEFH[7, 8-d][1,
3] E AR 8- 12-0H (235-3) (3 mg, 0.006 mmol)iAMEAE FEE (5 mL), JIAZEEE (0.063 mL, 0.063
mmol), FRIHFE 1h, TLCCAiMBE: ZMRZBE=1: )N T 4. 4R BB X, Tk RN
T, AR, AR, Ak ZREE (0-80%), 1FEMLEY) 25-FF AR 3R -Sa-HH S -6-
fid (235) (10 mg, 0.002 mmol, 32.77%). 'H NMR (399 MHz, CDCl;) & 4.00 (d, J = 8.8 Hz, 2H), 2.33 —
2.24 (m, 2H), 2.21 (d, ] = 12.4 Hz, 1H), 2.03 (d, J = 12.4 Hz, 1H), 1.77 (d, ] = 14.7 Hz, 4H), 1.67 — 1.51 (m,
7H), 1.38 (dt, ] =27.8, 12.6 Hz, 9H), 1.19 (s, 3H), 1.14 — 0.99 (m, 4H), 0.91 (d, J = 6.5 Hz, 3H), 0.87 (s, 3H),
0.83 (s, 1H), 0.64 (s, 3H)."*C NMR (100 MHz, CDCls) & 214.09, 77.30, 76.98, 76.66, 71.11, 56.89, 56.07,
44.30, 43.10, 41.07, 40.80, 39.57, 37.15, 36.30, 35.62, 29.16, 28.08, 25.52, 23.92, 23.52, 21.27, 20.73, 18.58,
11.96, 0.99. ELSD-MS: [M+H]" =435.0.

S 237
&%) 237 (IR, 3aS, 5aR, 7S, 9aR, 11aR)-1-[(2R)-6-¥2 F£-6-FA £ BE-2-3E]-3a, 6, 6, 9a, 11a-TL R EE+N
S-1H-FR R I, 2-2)3E-4,7- 2B (1)
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H,0,, HOAC
8.71%

NaBH4, MeOH, THF

44.33%

AcO AcO

Pd/C:PtO,= 10:1, 80°C, 200 psi
EA:HOAc=10:1, 70%

AcO

MeLi, THF
43.04%

HE— I ZIR-(IR, 3aR, 5aR, 7S, 9aS, 11aR)-1-[(2R)-6- P 4 -6 W 3 O-2-%:)-3a, 6, 6, 9a, 11a-Fi
FiJE-2,3,3a,5,52,6,7,8,9,9, 11, lla-+ &~ 1H-3 K I 1, 2-1]9E-7-25 5 (146-2) (500 mg, 1.03 mmol)
T 100 mL B, MIABEER (10 mLY&i#, BES =R FBASEK (1.6 mL, 14.832 mmol), f
SEIG ARSI N, TLCCRMBE: MR AHEE=5: DI E4 . RNE TG, LI RE
ENAKIEIIN Y pH=7, LR CBRZEI, FHUAR D B, 1%, W46 5, SR E M CA i 2.8 2.17=50:1~20:1)
AT SEEY 220 mg A A/ (1 mL)FI K5, IR LE-(IR, 3aS, 5aR, 7S, 9aS, 11aR)-1-
[(2R)-6-F 4 Jk-6- A WAk -2-5E]-3a, 6, 6, 9a, 11a-FLFIE-4-50 0 3E-2, 3, 3a, 3b, 4, 5, 53, 6,7, 8,9, 9a, 11,
Ha-+PUS-1H-30 % [ 1,2-1]3E-7- 2685 (237-1) (44.9 mg, 0.09 mmol, 8.71%) &k, 'H NMR (399
MHz, Chloroform-d) & 5.52 — 5.46 (m, 1H), 4.58 (dd, J = 11.1, 4.9 Hz, 1H), 3.65 (d, ] = 0.8 Hz, 3H), 3.13 (s,
1H), 3.02 — 2.90 (m, 1H), 2.40 — 2.33 (m, 1H), 2.30 — 2.20 (m, 3H), 2.05 (d, J =2.0 Hz, 4H), 2.00 (d, ] = 3.5
Hz, 2H), 1.89 (d, J = 13.4 Hz, 2H), 1.77 — 1.67 (m, 3H), 1.48 (t, ] = 5.2 Hz, 1H), 1.46 — 1.34 (m, 4H), 1.24 —
1.15 (m, 1H), 1.09 (d, J = 3.8 Hz, 4H), 1.05 — 1.00 (m, 1H), 0.92 (d, J = 10.3 Hz, 6H), 0.86 (d, J = 6.0 Hz, 3H),
0.81 (d, J = 1.0 Hz, 3H), 0.61 (s, 3H)."*C NMR (100 MHz, CDCI3) § 209.12, 174.29, 170.87, 142.50, 121.71,
80.12,77.33,77.01, 76.70, 56.19, 51.42, 50.46, 47.58, 47.15, 47.12, 46.62, 44.57, 42.49, 38.93, 38.54, 38 31,
37.96, 37.83, 37.34, 36.99, 35.83, 35.67, 35.61, 35.57, 35.33, 34.47, 34.34, 28.45, 28.34, 27.52, 27.25, 26.01,
24.77,24.60, 23.88, 21.70, 21.23, 20.37, 18.36, 18.25, 17.71, 16.99, 16.71, 15.67, 15.14.

B MELZEE-(IR, 3aS, 5aR, 7S, 9aS, 11aR)-1-[(2R)-6-F A K-6-F W H -2-5]-3a, 6, 6, 9a, 11a-11
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FHdE-4-5 P -2, 3, 3, 30,4, 5,58, 6,7, 8,9, 9a, 11, Ha-+PUS-1H-3F R IF[1,2-1]FE-7-24 08 (237-1) (91
mg, 0.182 mmol)/& T HIE (2 mL)YFPUEIRIE (4 mL)AEEEFF, ZE TIAMEILS (6.88 mg,
0.182 mmol), BE/GHFELE, TLC Chilif: MR AHR=3: D MKV TES. IIABFRBRIRE K
WM ZR B, ONAES B, T, RAGEEECAmE: Z]ROBE=10: 1~5: 1) 4iff 28R
-(1R, 3aS, 5aR, 7S, 9a8, 11aR)-4-#F-1-[(2R)-6-H A F=-6- AW H O-2-F]-34, 6, 6, 9a, 11a- L -2, 3, 3,
3b,4,5,5a,6,7,8,9,9a, 11, 11a-+ DY & - 1H-3F R F[1,2-i] FE-7-REK (237-2) (45 mg, 0.081 mmol, 44.33%)
WRENFEL N

'H NMR (399 MHz, Chloroform-d) § 5.29 (d, J = 5.9 Hz, 1H), 4.46 (dd, J = 11.5, 4.2 Hz, 1H), 3.67 (s, 1H),
3.65 (s, 3H), 2.26 (q, J = 8.2 Hz, 2H), 2.16 — 2.07 (m, 1H), 2.03 (s, 4H), 1.93 (dd, J = 19.6, 8.4 Hz, 3H), 1.82
—1.59 (m, 6H), 1.49 (d, ] = 13.7 Hz, 4H), 1.44 — 1.25 (m, 7H), 1.07 (s, 3H), 1.06 — 0.91 (m, 2H), 0.89 (t, J =
3.3 Hz, 6H), 0.85 (d, J = 3.0 Hz, 3H), 0.81 (s, 3H), 0.64 (s, 3H).

B=2 FRHLZFR-(IR, 3aS, 5aR, 78, 9aS, 11aR)-4-F5E:-1-[(2R)-6-F 5 -6-F W E C.-2-5]-3a, 6, 6, 9a,
1la-FLF2£-2, 3,3a,3b,4,5,52,6,7,8,9,9a, 11, 1la-+ TS -1H-FR R IF[1,2-1]9E-7-2E 88 (237-2) (20 mg,
0.040 mmol)¥5 T ZIR 4B (3 mL)MESER (0.3 mL)FIVEAEFIF, AR 10%Pd, 7 40-60%7K (30
mg, 0.282 mmol), —FALHT (3 mg, 0.013 mmol), FEGESEH, F+E 80°C, EFTFHE 200 psi fif -
HNMR WSS, HFEd i (~48 /NI=*3) Jo, A5 abm#s, A RZR =530, IR BRI
KB, R OTRAER, B E, 158, R4 513 LBR-(1R, 3aS, 5aR, 7S, 9aR, 11aR)-4-f25:-1-
[(2R)-6-H 4 3E-6-5 W3 O.-2-%]-3a, 6, 6, 9a, 1la-TL HIEFNE-TH-A R IF[1, 2-1)3E-7-F5KE (237-3)
(15.6 mg, 0.029 mmol, 70%).'"H NMR (400 MHz, Chloroform-d) § 4.50 — 4.40 (m, 1H), 3.65 (s, 3H), 3.59 (d,
J=42Hz, 1H),2.26 (q, ] = 8.4 Hz, 2H), 2.03 (s, 3H), 1.90 — 1.82 (m, 1H), 1.63 (d, J = 6.7 Hz, 6H), 1.43 (s,
2H), 1.38 (s, 2H), 1.35 (s, 3H), 1.31 (s, 1H), 1.26 (s, 3H), 1.23 (s, 3H), 1.09 — 1.02 (m, 2H), 0.92 (s, 3H), 0.88
(d, J = 4.9 Hz, 3H), 0.86 (d, ] = 1.2 Hz, 6H), 0.84 (s, 3H), 0.81 (s, 1H), 0.75 (s, 3H)."*C NMR (100 MHz,
Chloroform-d) & 174.33, 170.98, 110.00, 47.26, 46.18, 45.96, 37.61, 36.57, 35.73, 34.49, 31.71, 31.49, 23.97,
21.71.

I FRELZFR-(IR, 3aS, 5aR, 7S, 9aR, 11aR)-4-F2H-1-[(2R)-6- T A Hh-6- 4 W 4L T-2-41-3a, 6, 6, 9a,
Ha- L I3+ /NE-1H-30 I [1, 2-1)36-7-3E 88 (237-3) (25 mg, 0.050 mmol)iE T THF 3 mL)d, VK&
B2, I (0,464 mL, 0.743 mmol), J#AN5EAT, TLC (& Wi HEE=10: DA B 5E
4. IINMRBRER EANKIE I, LR OBEREL, AR, TR AEEN Camit:. 2Ro
fis=10: 1~1: 1) 4i4h1§: (IR, 3aS, 5aR, 7S, 9aR, 11aR)-1-[(2R)-6-F5E-6-FH F pi-2-FE1-3a, 6, 6, 9a, 11a-
HFHEANE-IH- LI, 2-a)FF-4,7-—FF (237) (12 mg, 0.021 mmol, 43.04%). "HNMR (400 MHz,
Methanol-d4) & 3.45 (td, J = 10.4, 4.8 Hz, 1H), 3.16 — 3.08 (m, 1H), 1.94 — 1.78 (m, 2H), 1.68 — 1.49 (m, 8H),
1.41 (d, T = 13.4 Hz, 7TH), 1.27 (q, J = 12.6, 10.3 Hz, 4H), 1.15 (s, 6H), 1.05 — 0.96 (m, 3H), 0.94 (d, J = 4.1
Hz, 6H), 0.90 (d, J = 5.3 Hz, 3H), 0.87 (s, 3H), 0.86 — 0.82 (m, 1H), 0.79 (d, J = 7.6 Hz, 6H). *C NMR (100
MHz, Methanol-d4) & 78.12, 72.24, 70.04, 52.10, 49.88, 45.64, 45.57, 43.86, 38.35, 37.32, 36.81, 36.34, 36.00,
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35.87, 31.87, 31.78, 28.14, 27.83, 27.67, 27.23, 26.91, 20.59, 19.95, 17.95, 15.39, 14.82, 13.52, 12.97.
LCMS:[M-2H,0-OH]" =409.5.

St 238
A1 238 3B, 25-FF:-So-H 8 -4-H0 1%

Se0,, NMM, CHCI,
47.43%

Pd/C, MeOH, THF

6.76% 17.42%

Q
(0] 238-3

F— % LBE-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-3% H-6- T 5 Pi-2-%:]-9a, 11a-— T JE-2, 3, 3a,
3b,4,6,7,8,9,9a,9b, 10, 11, 11a-H V- TH-FRRIF(1, 2-i]FE-7-4: 0 (254-1) (1.4 g, 3.261 mmol)iF T
4 (22 mL), N EALAG (455.37 mg, 4.104 mmol)Fl N-H EE LIk (989.44 mg, 9.782 mmol), [
IR RAE 75°C SR, TLC CHMBE: LR CRE=2:1) WM. W48 RN HAFE 2 g M Eh, HENT
aift Camig: ZMOME=20: 1~10: 1) 23] Z#2-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6-F2 - 1-[(2R)-
6-F4Jk-6- I HE PE-2-3£1-9a, 11a- —H3E-2, 3, 3a, 3b, 4,6, 7, 8,9, 9a, 9b, 10, 11, 11a-+ U -1H- S X [1, 2-
i]3E-7-25 (238-1) (750 mg, 1.547 mmol, 47.43%WE FEE K, '"H NMR (399 MHz, Chloroform-d) §
5.68 (d, ] = 4.7 Hz, TH), 4.75 — 4.66 (m, 1H), 4.26 — 4.20 (m, 1H), 2.08 (s, 3H), 2.06 — 1.97 (m, 3H), 1.89 —
1.79 (m, 3H), 1.69 — 1.58 (m, 3H), 1.55 (t, ] = 7.4 Hz, 6H), 1.46 —1.41 (m, 4H), 1.36 (d, ] = 12.0 Hz, 5H), 1.25
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(d, J = 12.0 Hz, 4H), 1.20 (d, J = 2.1 Hz, 9H), 1.17 — 1.08 (m, 4H), 1.08 — 0.98 (m, 4H), 0.91 (d, ] = 6.5 Hz,
3H), 0.90 - 0.80 (m, 2H), 0.66 (s, 3H).

BB B A-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6-¥23E-1-[(2R)-6- 55 F-6- I FE Fe-2-F£]-9a, 11a-—
F4E-2, 3,3a,3b,4,6,7,8,9, 9, 9b, 10, 11, 1la-TPUE-1H-FARIF(1, 2-1]3E-7-488 (238-1) (750 mg,
1.628 mmol)¥E T & F 4t (15 mL)H, JIAEH- THMAF (1380.96 mg, 3.256 mmol), =R 1
/N TLC ChililE: ZMROBE=3:1) W, g, SERNKMRE, HROBRER =R, AL
FHFIERKSESR K, ToKBRREN T, IRAEE 1g i, HENLL CHhBE: 2R ABE=15:1~5:
1) 83| ZE2-(IR, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-F4FE-6- FHIEFE-2-3£]-9a, 11a-— FF FE-6-F 3
-2,3,3a,3b,4,6,7,8,9,9a, 9b, 10, 11, 11a-+PUS-1H-IR LI [1, 2-1]3E-7-2FE (238-2) (400 mg, 0.828
mmol, 50.89%)3% # {4 [H 1A . 'H NMR (399 MHz, Chloroform-d) & 6.35 (dd, J = 5.0, 2.6 Hz, 1H), 5.19 (dd,
J=12.5,7.1 Hz, 1H),2.24 - 2.16 (m, 1H), 2.15 (s, 3H), 2.12 (d, ] = 6.8 Hz, 1H), 2.06 — 2.00 (m, 3H), 1.84 (d,
J=11.2 Hz, 1H), 1.70 (dd, J = 19.3, 11.2 Hz, 1H), 1.53 — 1.44 (m, 3H), 1.43 — 1.37 (m, 4H), 1.32 (d, J = 6.2
Hz, 1H), 1.24 (s, 2H), 1.20 (s, 6H), 1.15 — 1.08 (m, 3H), 1.08 — 1.00 (m, 3H), 0.97 (s, 3H), 0.92 (d, J = 6.5 Hz,
3H), 0.67 (s, 3H).

B=3 ¥ ZM-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-$% 3k -6-F 1 Jé-2-4£]-9a, 11a- — F HE-6-5 0
3#-2.3,3a,3b,4,6,7,8,9,9a, 9b, 10, 11, 1la-+PUE-1H-3F R FF[1, 2-i]FE-7- 2L (238-2) (420 mg,
0.916 mmol)iA T DY LI (20 mL)MEEE (10 mL)H, HIAFEEEMR) (200 mg, 1.879 mmol), HEESIH
BN =ERE 1N, TLC CHEE: ZBRZEE=3: 1) WK . 98, JEVHH 2R ZEVR G, JEW
WA F 420mg $Hm, FEZPT4i CRMBE: 28 4FR=10:1) 53] LER-(IR, 3a8, 3bS, 5aR, 78, 9aR,
9bS, 11aR)-1-[(2R)-6-F2 5 -6-FFLPi-2-3]-9a, 11a- = I ZE-6-FH W ETANE-1H-F R IF[1, 2-1)3E-7- 505
(238-3) (30 mg, 0.062 mmol, 6.76%)[T{4[E {4, 'H NMR (399 MHz, Chloroform-d) & 5.14 (dd, J = 12.2,
7.2 Hz, 1H), 2.18 (d, J = 10.4 Hz, 2H), 2.13 (s, 3H), 1.94 (d, J = 14.8 Hz, 2H), 1.89 — 1.78 (m, 2H), 1.72 (d, J
= 12.8 Hz, 2H), 1.52 — 1.44 (m, 3H), 1.42 (s, 3H), 1.34 (t, = 7.9 Hz, 3H), 1.25 (d, J = 12.1 Hz, 3H), 1.19 (s,
6H), 1.15 - 1.06 (m, 3H), 1.02 - 0.93 (m, 3H), 0.90 (d, J = 6.6 Hz, 3H), 0.86 —0.77 (m, 2H), 0.73 (s, 3H), 0.63
(s, 3H).
HEIEH K HE-(1R, 3aS, 3bS, 5aR, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-333E-6-FF K BE-2-3]-9a, 1la-— F2E-
6-SE W NE-TH-IA R IF[1, 2-1)FE-7-4E 0 (238-3) (30 mg, 0.065 mmol)¥# T DY MENE (1 mL)FIH
i (2 mL)d, IIABREZHT (45.00 mg, 0.326 mmol), FIRFEE | N, TLC CRMBE: 2B ZEE=3:
1) WM . RPN, JEME B AT 30mg LA, HEH4ML CHmE: ZRLmE=10:1)
155 3B, 25- —FRHk-50-HE-4-BR (238) (5 mg, 0.011 mmol, 17.42%), [1{E k.
'"H NMR (400 MHz, DMSO-d6) & 4.79 (d, J = 5.1 Hz, 1H), 4.01 (s, 2H), 2.18 (d, J = 12.1 Hz, 1H), 2.08 (d, J
=9.8 Hz, 1H), 1.94 — 1.87 (m, 1H), 1.72 (d, J = 9.1 Hz, 2H), 1.64 — 1.56 (m, 1H), 1.54 — 1.36 (m, 6H), 1.30—
1.25 (m, 4H), 1.16 — 1.07 (m, 5H), 1.01 (s, 6H), 0.98 — 0.88 (m, 4H), 0.85 (d, J = 6.4 Hz, 3H), 0.83 — 0.67 (m,
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3H), 0.58 (d, J = 3.8 Hz, 6H).!*C NMR (101 MHz, dmso) § 212.35, 74.51, 69.22, 56.16, 56.11, 56.05, 53.85,
44.54,42.61,42.55,36.57,35.70, 35.64, 34.86, 32.56, 31.13, 30.38, 29.83, 29.64, 28.23, 24.19, 21.65, 20.68,
20.62, 18.94, 13.81, 12.30. LCMS: [M+H]" =419.30.

SEtifs 239
&1 239 ZEE-(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-4,4- —%-1-[(2R)-6-52 3t -6-F FL PE-2- K] -9a,
1a-Z R EFNE-1H-3FEFH (1, 2-i| FF-7-F 08 )&
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OAc OAc

Co(OAc),, NHPI, ‘BUOOH, r.t
51.95%

Pd/C, MeOH, THF
59.14%

OAc

BAST, 80°C, 2 h
28.78%

NBS, H,O, THF, r.t, 2 h
56.15%

22.11%

HF—H B ZMR-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 7,1t F F-6- F K gi-2-31-9a, 11a- -2,
3,3a,3b,4,6,7,8,9, 9, 9b, 10, 11, 11a-+PUS-1H-F R IE[1, 2-1]FE-7-308 (254-2) (800 mg, 1.644
mmol)iFF TINET (16 mL)H, HIABEERES (2.91 mg, 0.016 mmol), N-¥23EL40ZE —HHEVIZ (26.81 mg,
0.164 mmol) R ) i E AL A (592.48 mg, 6.574 mmol), MRAERAEFiRHHE 18 /N, TLC CHl
Bik: 208 2. T=5:1) Wil S o S 485 3R I IR SEROINK s F 2018 2L BRRE MR =2, G WA F AR 7K e i — K,
TKERIREN T, IRAEEE 1g Mok, HZEN4ih CHfit: 288 2.086-30: 1) B2 Z#E-(IR, 3aS, 3bS,
7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2 I 5 F-6- FF F i -2-2£]-9a, 11a- — FH-4-F W HE-2, 3,34, 3b,4,6,7, 8,9,
9a, 9b, 10, 11, a-+PYS-1H-BRJEFE( 1, 2-i]FE-7-2EFE (239-1) (450 mg, 0.854 mmol, 51.95%)7% 3t ]
4. "H NMR (399 MHz, Chloroform-d) 8 5.68 (d, J = 1.8 Hz, 1H), 4.76 — 4.62 (m, 1H), 2.56 — 2.34 (m, 3H),
2.21 (s, 1H), 2.03 (s, 3H), 2.01 — 1.95 (m, 2H), 1.94 (d, ] = 1.5 Hz, 3H), 1.86 (d, ] = 9.7 Hz, 1H), 1.73 — 1.60
(m, 3H), 1.56 — 1.49 (m, 3H), 1.40 (s, 6H), 1.35 (d, ] = 8.8 Hz, 3H), 1.29 (d, J = 17.6 Hz, 2H), 1.23 (t, ] = 9.0
Hz, 4H), 1.19 (s, 3H), 1.16 (d, J = 5.6 Hz, 3H), 1.09 — 0.96 (m, 2H), 0.91 (d, J = 6.5 Hz, 3H), 0.82 (d, ] = 6.4
Hz, 1H), 0.66 (d, ] = 2.7 Hz, 3H).
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BB B ZM-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- Z. Pk S HE-6- FF 3 i -2-45]-9a, 11a- — i 3E-4-
P22, 3,32, 3b,4,6,7,8,9,9, 9, 10, 11, La-+PUS-1TH-3A [ 1, 2-i]3E-7- 2408 (239-1) (400 mg,
0.799 mmol)¥% T VUSRI (12 mL)FHEE (24 mL)H, JUAHER (200 mg, 1.879 mmol). KM RTE
AR N EIRBEE 1/, TLC CHMER: 2R Z8=5:1) MR 5E4. 13E, ERKkgAE 3 50g
. HENrai CaMbE: 4R 48=30: 1) 135] LM-(1R,3aS,3bR,7S,9a8,9b8,11aR)-1-[(2R)-6- £, B
FEE-6-HEBE-2-5 ]9, 11a- — B4 F WEA- N E-TH-3 IFF([1,2-1]3E-7-F: 8 (239-2) (250 mg, 0.472
mmol, 59.14%)i% # @[E 4. "H NMR (399 MHz, Chloroform-d) 8 4.64 (d,] =11.3 Hz, 1H), 2.31 (t, J=12.5
Hz, 2H), 2.18 (d, J = 11.9 Hz, 1H), 2.00 (s, 3H), 1.94 (d, J = 1.9 Hz, 3H), 1.87 (d, ] = 9.9 Hz, 2H), 1.77 (d, J
=13.8 Hz, 1H), 1.70 (s, 1H), 1.64 — 1.59 (m, 2H), 1.50 (d, ] = 11.7 Hz, 3H), 1.45 (d, ] = 10.6 Hz, 1H), 1.40 (s,
6H), 1.35 (d, ] = 7.2 Hz, 3H), 1.23 (s, 3H), 1.19 = 1.09 (m, 2H), 1.08 (s, 3H), 1.02 (d, J = 17.7 Hz, 2H), 0.89
(d, J=6.3 Hz, 2H), 0.81 (d, J = 6.7 Hz, 1H), 0.63 (d, J = 2.6 Hz, 3H).

HE=3 1% ZME-(1R,3aS,3bR,7S,9aS,9bS,11aR)-1-[(2R)-6- Z. Bk -6 L JE-2-3£]-9a, 1 1a- — W L -4-4K,
T AT E-TH-IR R IE[1,2-11FE-7-2E 08 (239-2) (250 mg, 0.497 mmol )ifF T4 (2- B U4 248 2 = IR
BT (10mLyd, FHEE 80°CHiH: 2 /M, TLC CHAiEt: ZBRAFR=10: 1) B5es. RMHER
2R, HZWROEEMFGINKHER, H R B =R, AR —IR, KRR
TR, WREATFE) 300 mg ML, FEENTA CHhBE: 208 Z88=100:1) 193] ZF&-(1R, 3aS, 3bR, 5aR,
7S, 9aS, 9bS, 11aR)-4,4-—%i-9a,11a-— T - 1-[(2R)-6- T HEJi-5-45-2- 2 )+ N E-1H-FF R IFF[ 1, 2-1)3E-7-
HlR  (239-3) (70 mg, 0.143 mmol, 28.78%)7% i Fu[f 4 '"H NMR (400 MHz, DMSO-d6) § 5.04 (d,J=17.1
Hz, 1H), 4.55 (dt, ] = 11.2, 6.1 Hz, 1H), 1.93 (s, 3H), 1.89 (d, ] = 12.6 Hz, 2H), 1.75 (d, J = 15.7 Hz, 2H), 1.70
(s, 3H), 1.63 (d, J = 7.3 Hz, 2H), 1.60 (s, 3H), 1.52 (s, 3H), 1.44 (d, J =22.1 Hz, 2H), 1.30 (t, ] = 11.7 Hz, 4H),
1.21(d, J = 11.5 Hz, 2H), 1.09 (d, J = 6.7 Hz, 1H), 1.04 — 0.97 (m, 2H), 0.93 (s, 1H), 0.87 (d, J = 6.6 Hz, 3H),
0.79 (s, 3H), 0.63 — 0.53 (m, 3H).

B % 2 H-(1R,3aS,3bR,5aR,7S,9aS,9b8, 1 1aR)-4,4- — %i-9a,11a- — P - 1-[(2R)-6- T £ P -5-4-2- 2]
FNE-TH-FF I IE[1,2-1]3E-7- 5405 (239-3) (70 mg, 0.151 mmol)¥& T PUZUBKLEE (3 mL)FIK (0.75 mL)
o, O N-JRAR T —HETEA%(26.8 mg, 0.15 mmol), =R 2 /N, TLC CHMEE: ZMZHE=5: 1
W REHMAKFERE, FOBR CTRZEM =R, AN EKRGGR IR, KRB+, R4E153)
100 mg M5, FEN4it ChmBk: M8 28E=20:1) 5 ZK2-(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-
1-[(2R)-5-JR-6-F2 4k -6- B Pé-2-Jk -4, 4- —F-9a, 11a- - H A7 E - TH-IR TR IF[ 1, 2-i13E-7-24 5 (239-4)
(50 mg, 0.085 mmol, 56.15%) % FH A E K. "HNMR (400 MHz, DMSO-d6) & 4.74 (s, 1H), 4.55 (dt, J=11.2,
5.9 Hz, 1H), 3.78 (dd, J = 22.2, 11.1 Hz, 1H), 1.93 (s, 3H), 1.88 (s, 1H), 1.70 (s, 4H), 1.59 (d, ] = 22.7 Hz,
2H), 1.49 (d, J = 20.7 Hz, 2H), 1.39 (d, J = 13.0 Hz, 3H), 1.30 (t, ] = 11.9 Hz, 5H), 1.22 (s, 3H), 1.15 (d, J =
1.5 Hz, 3H), 1.09 (d, J = 17.9 Hz, 2H), 1.04 — 0.95 (m, 2H), 0.87 (t, J = 7.2 Hz, 3H), 0.79 (s, 3H), 0.61 (d, ] =
3.8 Hz, 3H).

BIE K LMR-(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-1-[(2R)-5-Ji-6-F24k-6-F L Pi-2-4]-4, 4- —§i-
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9a,11a- T NE-TH-IRRIF[1, 2-1]5E-7-25 08 (239-4) (50 mg, 0.089 mmol)iF FPUEWLW (3 mL)
B, A VIESS4E (33.79 mg, 0.890 mmol), 70°C #iHE 1 /e, TLC CHIMEE: LFR ARE=2: 1) M,
RELBMIKER, H W8 CBERE =k, AN KB —IK, KBRIREA T4, k437543 60 mg
A, FHEEFad Camks: 2R 2NE=10:1) 53 ZFE-(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-4,4-—
F-1-[2R)-6-F2 H-6- P E FE-2-2£]9a, 11a- — R+ ANE-IH-FA K[, 2-)3E-7-20 (239) (10 mg,
0.020 mmol, 22.11%), FEF#A,

'H NMR(400 MHz, DMSO-d6) 8 4.53 (d,J = 5.1 Hz, 1H), 4.03 (s, 1H), 3.30 (s, 1H), 1.92 — 1.85 (m, 1H), 1.73
(d.J =8.5 Hz, 2H), 1.67 — 1.54 (m, 5H), 1.50 — 1.38 (m, 2H), 1.35 — 1.29 (m, 3H), 1.25 (s, 3H), 1.21 (d,J = 9.6
Hz, 4H), 1.15 (d,J = 8.6 Hz, 3H), 1.12 — 1.03 (m, 3H), 1.01 (s, 6H), 0.93 (d,J = 17.4 Hz, 2H), 0.86 (d,J = 6.3
Hz, 3H), 0.72 (d,J = 20.4 Hz, 3H), 0.58 (d,J = 18.8 Hz, 3H)."*C NMR(100 MHz, DMSO-d6) 5 69.22, 55.15,
50.26, 48.68, 44.54, 43.11, 37.19, 36.60, 36.27, 35.60, 35.00, 31.45, 29.82, 28.41, 25.60, 21.16, 20.68, 19.02,
12.07, 11.48. LC-MS: [M-H,O-HF]" = 403.40.

SR 240
&1 240 REES-3B, 60, 25-=RF [l %

OH

BH3;*Me,S, NaOH, H,0,, THF, 0°C
17.23%

HO

AR S -6(5)-4%-3B, 25-—BF (177D (50 mg, 0.07 mmol)VAEEVY KIS (S mL)H, HAMRY, MRz
-10°C, WANELE — FRLBEATR 1M (0.37 mL, 0.42 mmol)jii, HIRTFE SRS 3h, VKIARIRZE 0°C,
TINESEALEN (10 M, 57.6 mg, 0.84 mmol) , %3 A BEIK(31%, 48 mg, 0.84 mmol), Eik P 16 h,
TLC CAiifk: 2 LHE=1:1) WIRFTEA . MINKEK, F LR CREZERFIR, TKBERT 5,

w4s, HENCHMEE: LA =30: 1~2: NALE R EYIIH S -3B, 6a, 25- = (240) (10 mg, 0.021
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mmol, 17.23%) 1@ [& 4, "H NMR (399 MHz, Chloroform-d) 83.56 (s, IH),  3.40 (s, 1H), 2.18 (d,J=11.5
Hz, 1H),1.96 (d, T = 11.5 Hz, 1H),1.79 (s, 2H), 1.56 (s, 6H), 1.40 (s, 7H), 1.25 (d, J = 11.1 Hz, 6H), 1.19 (s,
6H),1.03 (s, 2H), 1.03 (s, 4H), 0.90 (d, J = 6.6 Hz, 2H), 0.81 (d, ] = 9.5 Hz, 3H), 0.63 (s, 3H). '*C NMR (100
MHz, CDCl3) § 71.22, 71.09, 69.40, 56.09, 53.74, 51.64, 43.08, 42.64, 41.64, 37.22, 35.69, 34.25,31.01, 29.65,
23.99, 20.95, 20.49, 18.18, 0.99. ELSD-MS: [M-H.0-OH]" =385.7.

ST 241

A 241 24-(1-F2FE R E)-Se-fEKE-3p,48-ZF 1] &

Dibal-H, Et,0 CH3CH,MgBr

-78°C,1h THF,25°C, 1 h

B—# KA PI(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-6,7- —#£ 3 -9a,11a- — H 3+ /N & - 1H-
HIRIH[1,2-a)3E-1-FE E BB S (233-1) (40 mg, 0.08 mmol, 1.0 eq) VEMAEZBE (10 mL)H, ¥ B
1 RZBEIRFE-78°C, AR T HE4LEE (0.5mL, 0.5mmol, 6.0eq, Imol/L), SRk ZR7E-78°C HitdE 1
he @ TLC B CRIEE: 282 OlE=1:1) BN 4. AL RS (20 mL) Mike S Rifk %, H
MR AR (20 mD) WK, fHCERAER (10 mL*3) 20, WA HIHEM 20 mL /KBEMIX,
5 F JE /K BRBR A T4, A7 WM A5 e T-15 0L . LSBT RE AR EAT CHE: ZBR 2l =74 :26)
440,15 3] (3 {5 5 44 (5R)-3-[(1R,3aS,3bS,5aR,6R, 7S,9aR .9bS, 1 1aR )-6,7- —¥£FE-9a, 11a- — H =+ /N A-1H-
HRIRIH[1,2-a] FE-1-3E] OB (241-1) (30 mg, 20T 40%, Wi 35%).

FE K BAL A PI(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-6,7- . #2 4 -9a,11a- — H 3£+ 7N &-1H-
HIZIF[1,2-a]4E-1-2E ] O (241-1) (30 mg, 0.031 mmol, 1.0 eq) VAMRIEDUZEILN (8mL), ¥R A%
RAEZE 0°C 5, EBIMALIEAEE (0.077mL,0.154 mmol, Seq), KRNAKRIEFEDEE 1he T
TLC R CHihEE: LR ZBE=5:1) W M5E4. # 20 mL KA KIMBIRFA RS, FHIKRL
fii (50mLx3) L, GIFAHYUAAAK GomL) ¥e¥, GIFaPURTR, IRAFEREMN . AR
AR ChhEE © ZBRAER = 74 260 BRIAMEE 24-(1-F2 7 H)-So-H5-36,4p- 1F (241)
(10.55 mg, 4% 93.23%, WZ 76%).
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'H NMR (400 MHz, DMSO) 6 4.28 (d, J = 6.0 Hz, 1H), 4.19 (dd, J = 5.2, 3.0 Hz, 1H), 3.88 (d, J = 2.9 Hz,
1H), 3.47 (d,J = 2.2 Hz, 1H), 3.29 — 3.24 (m, 2H), 1.90 (d, ] = 12.7 Hz, 1H), 1.70 — 1.54 (m, 5H), 1.43 — 1.33
(m, 4H), 1.30 (s, 3H), 1.25 (d, ] = 9.8 Hz, 8H), 1.19 (s, 3H), 1.08 — 0.99 (m, 4H), 0.94 (s, 3H), 0.87 (d, ] = 6.5
Hz, 3H), 0.83 (t, ] = 7.4 Hz, 4H), 0.61 (s, 3H), 0.54 (d, J = 9.5 Hz, 1H). 3C NMR (101 MHz, CDCl3) § 74.86,
73.49, 7231, 56.57, 56.10, 55.26, 48.84, 42.61, 39.91, 37.50, 36.88, 35.50, 35.40, 32.40, 31.44, 30.20,29.71,
28.25, 26.00, 25.87, 24.21, 22.10, 20.59, 18.65, 14.68, 12.07, 9.90. LCMS [M+H-2H,0]* =385

SCtife) 242
WhEY 242 252 E-4p- BR3P -Sa-lHE 7B (W45

OH

Ac,0, DMAP, TEA
_
DCM, r.t., 20 h

NOP, TBHP, Co(OAc),

Acetone, rt., 36 h

K2CO3,THF/MeOH
rt, 2 h.

Pd/C,H, EA/THF
e

rt,3h

242

A I T $-6(5)-15-3p,4P,25-=1F (151) (363 mg, 0.87 mmol)iF T 4 H £i(10 mL)[1
50mL FJREHF, E=FE FIAZZE (702mg, 6.94 mmol), 4-— F&IEMNE (106 mg, 0.87 mmol)

FZIRET (265 mg, 2.60mmol), FififF7E i THiFE 16 /N, TLCCR MM AE: A BR £ lE=8: DA V58
PhT. HAKGO mLYE K, ZMRZEE (30 mLx3) FEHL, AHFUAHMATER K (50 mL) $E%, JCKBEREN
T4, WAAIM, HEEREETAL (OB CROBE=8: 1), 53 ot b4 K-
(IR,3aS,3bS,6R,7S,9aR,9bS,11aR)-7- £, B 4 F& -1-[(2R)-6- ¥& FL -6- TV FE FF -2- Ft ]-9a,11a- - T 5% -
2,3,3a,3b,4,6,7,8,9,9a,9b,10, 11,1 la- VY- 1H-FA L FF[1,2-1]5E-6- 5 PR (242-1) (334 mg, 4fi[E:95%, 7=
. 72.79%). 'H NMR (400 MHz, CDCl3) § 5.89 — 5.73 (m, 1H), 5.50 (d, J = 2.3 Hz, 2H), 4.78 — 4.72 (m,
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1H), 2.07 (s, 3H), 2.05—2.01 (m, 1H), 2.01 (s, 3H), 1.93 — 1.80 (m, 2H), 1.72 — 1.64 (m, TH), 1.63 — 1.31 (m,
15H), 1.28 — 1.25 (m, 2H), 1.21 (s, 6H), 1.13 (s, 3H), 1.09 — 0.96 (m, 4H), 0.93 (d, J = 6.5 Hz, 3H), 0.90 —
0.81 (m, 1H), 0.67 (s, 3H).

B A EER T ZME-(1R,3aS,3bS,6R,7S,9aR ,9bS, 11aR)-7- ZLBE A 4 - 1-[(2R)-6-% 3 -6- F B e -2- 4L -
9a,11a- 1 2-2,3,32,3b,4,6,7,8,9,92,9b,10,11,1 la-+ PUS- 1H-¥F [ F[1,2-1] FE-6- 2 (242-1) (170 mg,
0.34 mmol)¥E T TN EFH(5 mL)[¥) 50 mL [BEJEFEIEH, 783 T I N-ARRARR Z HEETE (11 mg, 0.068
mmol), FERRES (6 mg, 0.034 mmol) R T HEdHME (122mg, 1.35mmoD), BE)EfE= R THAEE 16
AN, TLCCR M : 482 AME=5: DRl s B oe e )E, T/KQO mL)EER, LB AHE (10 mLx3) AKHL,
AHAHURTER K (20 mL) BRI, JOKBUIREN T, IRATATHUAL, FERAE AR 4t CRbisk: 208 21
=5: 1), #9371 {0[E 4K Z.5-(1R,3aS,3bS,6R,7S,9aR,9bS, 1 1aR )-7- Z.FE S AL - 1-[ (2R )-6-F% Sk -6- HH JL i -2-
#1-9a,11a-_ M#E-4-5F T #-2,3,3a,3b,4,6,7,8,9,92,9b,10,11,1 La~ | - PUA-1H-FF [ IE[1,2-1)3E-6-H: g (242-
2) (90 mg, ZHfE:90%, F=%F: 46.36%). 'HNMR (400 MHz, CDCl3) §5.91 (d, J = 14.2 Hz, 1H), 5.61 (d,
J=2.4Hz, 1H), 4.80 (dt, J = 12.2, 4.0 Hz, 1H), 2.43 —2.27 (m, 2H), 2.10 (s, 3H),2.03 (s, 3H), 2.00 — 1.80 (m,
4H), 1.51 — 1.24 (m, 16H), 1.21 (s, 6H), 1.20 — 0.98 (m, 5H), 0.94 (d, T = 6.5 Hz, 3H), 0.68 (s, 3H). '*C NMR
(101 MHz, CDCl3) § 202.20, 170.06, 169.47, 158.31, 131.14, 73.61, 71.51, 71.12, 54.68, 50.80, 49.91, 45.95,
44.37, 43.06, 38.53, 37.93, 36.42, 35.80, 35.69, 29.31, 29.27, 28.52, 26.20, 22.21, 21.15, 20.99, 20.78, 18.83,
17.91, 11.92.

=4 S0mL [R5 4 -(1R,3aS,3bS,6R,7S,9aR,9bS, 1 1aR)-7- Z. W4 - 1-[(2R)-6-F2 2 -6-
P L BE-2-4K1-9a,1 1a- — B 3£ -4- 5 W 3£ -2,3,32,3b,4,6,7,8,9,92,9b,10,11,1 1a-+ DY S -1H-3F [ H[ 1,211 FE-6-
FEME (242-2) (50 mg, 0.097 mmol)¥5fE T PUERRIE(1 mL)FTHFEE (1 mL) 1) 50 mL [F)REEEF, £=E
IR MATRIERST (67 mg, 0.48 mmol)FIZK (0.5mL), Bfifit7C =it FHHEE 2 /N, TLC(f ik 288 7.
BE=3: DGR E 4 )a, HZKQOmLYFMRE, 4R A8 (10 mLx3) ZHL, AHAIHAIEEK (20 mL)
Pk, TKBRERN R, Wedi iU, AN 4 Chimbk QR ClE=3: 1), 1331A 4k 2,5-
PRI AB-FR I3 BB (5-6(5)-1%-7-B (242-3) (40mg, ZHJ¥: 90%, 7 E: 85.99%). 'HNMR (400
MHz, CDCl3) § 5.83 (s, 1H), 4.28 (t, J = 10.2 Hz, 1H), 3.65 (dt, J = 11.8, 4.0 Hz, 1H), 2.41 — 2.28 (m, 2H),
2.06 — 1.88 (m, 5H), 1.78 ~1.71 (m,, 4H), 1.58 —1.35 (m, 7H), 1.37 (s, 3H), 1.21 (s, 6H), 1.19 — 1.00 (m, 5H),
0.94 (d, J = 6.5 Hz, 3H), 0.69 (s, 3H).

BUYHE FE 50 mL FKEMR T, # 25-F Ik -AB-F AL -3B- L H £5-6(5)-#5-7-Bi (242-3) (30 mg, 0.069
mmol) 7 fi# T PUZEAH(1 mL)FM MR LBH(1 mL), 7EZIR T A 10%Pd/C(30 mg), i FHEEWE
SARFEPHH: 3 . TLC (ZIRZEs/AimEE=1: DIRNRMNES. RMEHRG, I HQ0
mL)FERE SR, BT RE R E, RGN, RERRE LA ail (k2 2 =1 D, B
[ {4 2,5-$2FE-AB-$2 JE-3-FR L AH & -7-BH (242) (23 mg, ZF: 98.06 %, 7F7Z: 74.78 %).

'"H NMR (400 MHz, DMSO) 6 4.39 (d, /= 6.1 Hz, 1H), 4.28 (d, J = 3.5 Hz, 1H), 4.03 (s, 1H), 3.43 (s, 1H),
2.80 (t,J = 13.4 Hz, 1H), 2.37 (t, /= 11.3 Hz, 1H), 2.12 — 2.05 (m, 1H), 1.92 — 1.89 (m, 1H), 1.83 — 1.76 (m,
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2H), 1.72 — 1.55 (m, 3H), 1.45 — 1.41 (m, 3H), 1.34 — 1.28 (m, 6H), 1.25 — 1.23 (m, 4H), 1.19 (s, 3H), 1.04
(s, 6H), 1.00 — 0.91 (m, SH), 0.88 (d, J = 6.5 Hz, 3H), 0.60 (s, 3H). 3C NMR (101 MHz, DMSO) § 212.65,
73.62, 71.66, 69.23, 55.58, 55.04, 50.12, 49.56, 49.40, 44.60, 44.39, 42.60, 38.81, 36.68, 36.49, 36.06,
35.60, 29.88,29.71, 28.49, 26.02, 25.07, 21.12, 20.74, 19.12, 14.50, 12.37. LCMS (M+Na) * =457.3

SEHEfR] 244
&) 244 FHES-3B, 4P, 6, 25-POEE (%)%

T 5 -6(35)-1%-3B,40,25- =82 (151) (30 mg, 0.072 mmol)¥& B/ /K PIZRENG (5 mL)H, ZS4,
B 22-10°C, WAL (0.717 mL)f5, BAFFE=FBEE 3h, 0°C MK (0.2 mL), AL EMIE
£ (28 mg, 0.717 mmol), ZEJEHFE 16h, TLC (ZEFLE: HAE=10:1) BN . J5IMAKHEK, H
LR LBEABEMIR, KRR, et HEN(CET L PEF=100%~20%)204015 2k &I
(5-3B, 4B, 6, 25-VUEE (244) (10 mg, 0.005 mmol, 24%). 'H NMR (399 MHz, Chloroform-d) 5 4.41 (s, 0.77H),
84.25 (s, 0.22H),3.94 (s, 1H), 3.59 —3.50 (m, 1H), 1.82 (m, 9H),1.66(m,5H) 1.37 (ddd, J = 26.5, 13.5, 6.2 Hz,
8H), 1.23 (s, 2H), 1.19 (s, 4H), 1.14 (s, 3H), 1.08 — 0.96 (m, 4H), 0.90 (d, J = 6.6 Hz, 2H), 0.80 (d, J = 6.6 Hz,
1H), 0.66 (s, 2H), 0.63 (s, 1H). *C NMR (101 MHz, CDCl3) 8, 71.14, 56.46, 56.27, 44.37, 42.65, 35.73,29.33,
29.12,28.31,25.77,20.81, 18.63, 12.07, 1.00. ELSD-MS: [M-OH]"=419.3, [M+Na]* =459.4.

SCpEfF) 245
L4414 245 (1R, 3aS, 5aR, 6R, 7S, 9aR, 11aR)-1-[(2R)-5-GEH I H) K -2-3|-9a, 11a- ~FH T AHA-
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TH-3F R 31, 2-a]3E-6,7- 2B HIH1#%

20.56%

Bk &4 . 8-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-#13-1-[(2R)-6- H 48 -6- 48 W. 3 1-2-3£]-9a,
1a- = HEFNE-1HIR LI, 2-1]FE-7-F:88 (198-1) (50 mg, 0.112 mmol)¥& fAL VYA (5 mL),
FEEIMANERRL MY R INER(95.6 mg, 0.670 mmol), A U=k, EERMEMIAEEAE (1.080mL). =
HAEEE Th, TLC(AMEEK: £ ZEE=5: DRI R L5E 4. MAIKI LR CBEAG A HUAR S -+ 1A
i, ZIEENTCAEE: L8 ORE=60:1~1: 1)ZiLIH(IR, 3aS, 5aR, 6R, 7S, 9aR, 11aR)-1-[(2R)-5-(JR H 3
W3 -2-2£1-9a, 11a- = AL TN E-TH- IR R FE[ 1, 2-a]3E-6,7- I (245) (10 mg, 0.022 mmol, 20.56%)
ik, "H NMR (399 MHz, Chloroform-d) & 3.72 (s, 1H), 3.54 (s, 1H), 1.91 (s, 3H), 1.74 (s, 6H), 1.37
(s, 7H), 1.24 (s, 5H), 1.05 (s, 4H), 1.00 (s, 4H), 0.90 (d, ] = 6.4 Hz, 3H), 0.84 (d, J = 15.5 Hz, 2H), 0.71 (s,
2H), 0.63 (s, 3H), 0.42 (s, 2H). *C NMR (100 MHz, CDCl3) 8, 76.66,72.17, 55.93, 42.57, 38.81, 36.86, 35.36,
29.50, 28.37,25.95, 24.16, 20.28, 13.43,0.99. LC-MS:  [M-H,O-OH]" =383.4.

S 246
&M 246 4-(ZRFPE)-50-08 §-3p,4,25-=F [ %
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OAc

TMSCF,, TBAF, THF LiOH. MeOH. THF
69.59%

B K ZW-(1R, 3aS, 3bS, 5aR, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 7. Wk 4 £=-6- T K gE-2-3]-9a, 11a- —
FHo6-H W HANE-TH-F LI, 2-1)3E-7-2EHE (254-5) (60 mg, 0.12 mmol)iE-T-VUE KM (5 mL)HH,
TOANDY T HemAEE (3.12 mg, 0.012 mmolyFI( =5 H 28) = 0S8 (339.42 mg, 2.387 mmol), ZEiRHH
-1 /0. TLC CAlEE: 288 2FR=5:1) WISRL. DKFRE, 2B CEEZEE =R, AHIHAR %
KB —IR, TOKBRIRAN T, IRAETEE] 80mg K& . HHEMTAL CAMEE: LR 4FE=50:1) #HF4
FR-(1R, 3aS, 3bS, 5aR, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2. Fh S H-6- B Jk JH-2- 3L 1-6-F83£-9a, 11a- —HI -6-
(EEFE T AS-THIA I, 2-]3E-7-288 (246-1) (40 mg, 0.066 mmol, 55.59%). 'H NMR (400
MHz, DMSO0-d6) & 4.89 (s, 1H), 4.85 (d, J = 5.8 Hz, 1H), 1.96 (s, 1H), 1.86 (s, 3H), 1.56 (td, J = 32.5, 29.8,
9.7 Hz, 5H), 1.32 (s, 6H), 1.27 (d, J = 10.8 Hz, 3H), 1.16 — 0.99 (m, 4H), 0.97 (s, 3H), 0.89 (s, 1H), 0.84 (d, J
= 6.2 Hz, 3H), 0.76 (s, 1H), 0.58 (s, 3H).

E B B OHE-(1R, 3aS, 3bS, 5aR, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2 Bk 5 2-6- 1 £ Pe-2- L )-6-F255-9a,
a- = H EE-6-( ) TS E-TH-FR I, 2-11FE-7-25 88 (246-1) (40 mg, 0.070 mmol)i T FHEE (1
mL)FIPYEREE (2 mL)F, IAZEAH (1 mL, 1.000 mmol), =iEFEHE 18 /M. TLC Canlifk:
IR OME=5:1) WIS, WKR4FFHE] Somg A, FEENT CAMEE: 4R OlR=15: 1) gifb54 5] 4-(=
T 45 )-5a-H £ -3,4,25- =7 (246) (25 mg, 0.049 mmol, 69.59%)[1{% [& {4 . 'H NMR (400 MHz, DMSO-
d6) 6 4.89 (s, 1H), 4.85 (d, I = 6.1 Hz, 1H), 4.00 (s, 1H), 3.52 (d, J = 7.0 Hz, 1H), 1.99 — 1.72 (m, 2H), 1.60
(d, J=21.0 Hz, 5H), 1.48 (d, J = 12.2 Hz, 2H), 1.38 (d, ] = 12.8 Hz, 2H), 1.28 (d, ] = 14.5 Hz, 4H), 1.16 (d, J
= 11.3 Hz, 4H), 1.09 (d, J = 18.4 Hz, 3H), 1.01 (s, 6H), 0.97 (s, 2H), 0.93 (s, 3H), 0.89 (d, ] = 7.0 Hz, 2H),
0.84 (d, ] = 6.4 Hz, 3H), 0.81 — 0.68 (m, 2H), 0.58 (s, 3H). °C NMR (101 MHz, DMSO-d6) 5 69.19, 69.11,
56.32, 56.09, 55.16, 47.34, 44.54, 42.41, 36.58, 36.37, 36.08, 35.64, 34.60, 32.14, 29.85, 29.64, 28.28, 27.51,
24.10,20.67, 18.92, 14.50, 12.29.
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F NMR (376 MHz, DMSO0-d6) & -70.57. ELSD-MS: [M-OH]" =471 4.

S 248 & 249

&4 248 BHES-3p,4,5,25-D0EE 2 MK 2 o %

&1 249 HEES-3p,4,5,25- VOB S R4 1 4%

Hoh, G 248 FILAY) 249 BB — R B A, 43 B LR SR AR i — A

: OH
OH

OH \-oH

Al(Qi-Pr)3, cyclohexanone
—_—

NaBH4, CeCl,.7H,0

toluene, reflux, 2 h rt,2h

Ac,0, DMAP, TEA

DCM, rt, 1h

LiOH, H20,THF, MeOH
- 00000 @ 0.

rt,2h

B —HF £ =R T ¥ (1R 3a8,7S,9aR, 11aR)-1-[(2R)-6- }& F£ -6- T H P& -2- 3£ ]-9a,11a- — T % -
2,3,3a,3b,4,6,7,8,9,9a,9b,10,11,11a- U -1H-FR X F[1,2-a] FE-7-AF (177D (1.0 g, 2.48 mmo){H i T TLK
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H 2K (30mL) 100 mL BRERF, FHEF] 110°C, 3L MIA B0 mL)AM R NE4AS(1.7 g,
2.48 mmol) ¥ VR, BHIELE 110 “C RHicHE 3 /Mo TLCCH ik 2,78 Z.85=5: DI, [Rigs
WG, HAWMEIE: (50mL) #K, ZMRAHERE0 mLx3)AHY, FHAMMEEK (800mL) ¥k, &k
IKER IR T, RERAE ENTAIL (g 208 ZB6=5: 1D, 33114 2, 5-FRHEH 8 -5(4)-4-3-H
(248-1) (767 mg, ZHE: 90%, =3: 69.38%).
'H NMR (400 MHz, CDCl3) & 5.72 (s, 1H), 2.47 — 2.27 (m, 4H), 2.05 — 2.01 (m, 2H), 1.87 — 1.82 (m, 2H),
1.70 — 1.24 (m, 15H), 1.22 (s, 6H), 1.18 (s, 3H), 1.12 — 1.00 (m, 5H), 0.93 (d, J = 6.5 Hz, 3H), 0.71 (s, 3H).
3C NMR (101 MHz, CDCls) § 199.69, 171.71, 123.76, 71.09, 56.03, 55.87, 53.80, 44.39, 42.41, 39.62, 38.60,
36.38, 35.72, 35.69, 35.61, 33.99, 32.95, 32.04, 29.36, 29.23, 28.20, 24.17, 21.02, 20.77, 18.61, 17.39, 11.96.
B 1 S0 mL RERE A, K 25-52 3 H K5 -5(4)-15-3-F (248-1) (600 mg, 1.50 mmol)¥FifiE T H iz
(25 mL), TEZSE TIA-BKFEIL(1.39 g, 3.75 mmo)FIMIEA LSS (141.63 mg, 3.75 mmol), ¥R
SRV TR 2 /N o TLC(Z W8 288/ thk=1/8) MR B, RBEES ST, 1) R REBIA VKK (50
mL)", A AU EE(30 mLx3)AHL, A A 57K (60 mLYPifk BT AL, F TG KRR A 145,
LUk, WA EAFH= G KPS A AR EAT A A S (BT LR TR/ A TiE=20%), TEHL 2K
YR L VAT, 3 A B R S -5(4)-45-3p,25- —BE (248-2) (510 mg, 2% 80%, 7¥: 67.66 %).
'H NMR (400 MHz, CDCl3) § 5.27 (d, ] = 1.5 Hz, 1H), 4.17 = 4.13 (m, 1H), 2.23 - 2.15 (m, 2H), 2.04 — 1.96
(m, 4H), 1.86 — 1.69 (m, 6H), 1.43 ~1.35 (m, 12H), 1.21 (s, 6H), 1.14 — 1.05 (m, 5H), 1.05 (s, 3H), 0.92 (d, J
= 6.6 Hz, 3H), 0.68 (s, 3H)
=4 EEIR TN -5(4)-1-38,25- —FF (248-2) (450 mg, 1.12 mmol)iAR T — & T £:(10 mL) 50
mL FJEFMT, E£FE FIAZZ8 (340mg, 3.36 mmol), 4- - H & ZEMLNE (27.31 mg, 0.224 mmol)
M ZIEHEF (171.14 mg, 1.68 mmol), Bl i77E %R FHHE 2 /NS o TLC(H ik 218 2 FE=5: DS
RSN G, HKGO mLYEK, ZEEZE (30 mLx3) ZEH, HHANMWAZEK (50 mL) B, LK
BRER AN 0%, WA HLA, A EN A CRME: R HE=S: 1), 52846 A 2R
(IR,3aS,3bS,7S,9aR,9bS,11aR)-1-[(2R)-6- & H -6- H H B -2- £ ]9alla- — H £ -
2,3,33,3b,4,5,7.8.9,9a,9b,10,11,11a-+ PUSE-TH- PR FF[1,2-1]3E-7-55 8 (248-3) (440 mg, 4[}£:90%, /™
#: 79.68%). '"HNMR (400 MHz, CDCl3) § 5.26 — 5.20 (m, 2H), 2.24 — 2.15 (m, 1H), 2.05 (s, 3H), 2.02 —
1.95 (m, 2H), 1.88 — 1.68 (m, 4H), 1.62 — 1.27 (m,168H), 1.21 (s, 6H), 1.18 — 1.08 (m, 3H), 1.06 (s, 3H), 1.03
—0.95 (m, 1H), 0.92 (d, J = 6.5 Hz, 3H), 0.68 (s, 3H).
B fEEIR T ¥ 2 F-(1R,3a8,3bS,7S,9aR,9b8, 1 1aR)-1-[(2R)-6- 32 4 -6- FP 3L Ji-2-F£]-9a, 1 1a- — 1 -
2,3,3a,3b,4,5,7.8,9.9a,95,10,11,1 la-+ VY- 1H-FF [ FF[1,2-1)FE-7-5: P (248-3) (250 mg, 0.562 mmol)i& A
T &R LS mL)R 50 mL BRSEES, EERFIMARNSETEHFHE (14551 mg,  0.843 mmol),
B 5 ARSI T BEFE 2 /N . TLC(A B IR ABE=S: DL B MgsAm, JTTEAMIERERES (20
mL) AR AN KA (20 mLyE A, AHIEE (20 mLx3) ZEHL, AN ER/K (20mL) ¥
e TOKTRRRAN T, WRATATNIAL, RERAELIAT Al Otk O fR CBE=5: 1), M rmEdk s,
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4aR, 4bS, 6aR, 7R, 9aS, 9bS) -7- ((R) -6-F7Jk-6-H LEPHLE-2-3L) da, 6a-H AT NS IRIT
[7,8]4F[1,10a-b]-2- L&l (248-4) (230 mg, #E:90%, F=%: 79.92%). 'HNMR (400 MHz, CDCl3)
3 5.14 —5.10 (m, 0.57H), 4.92 (d, J = 3.6 Hz, 1H), 4.31 — 4.26 (m, 1H), 3.16 (d, J = 3.3 Hz, 0.5H), 2.13 (s,
3H), 2.10 (s, 1.73H), 2.03 — 1.94 (m, 2H), 1.93 — 1.88(m, 1H), 1.86 — 1.71 (m, 5H), 1.69 — 1.33 (m, 32H), 1.21
(s,9.44H), 1.11 (s, 3H), 1.04 (s, 1.72H), 1.03 - 0.97 (m, 4H), 0.92 (d, J = 6.4 Hz, 4.74H), 0.68 (s, 1.74H), 0.65
(s, 3H).

B I EIR T I (2S,4aR,4bS,6aR,7R,9a8,9bS)-7-[(2R)-6- ¥ Fk -6- W = Hé -2- it -4a,6a- — H -
1a,2,3,4,4a,4b,5,6,62,7,8,9,9a,9b,10,1 1-F 7S &I LI 1',2":1,2]FE H:[8,8a-b]| A A FA T @ -2- (248-4) (40
mg, 0.087 mmol)¥Af#-T- P (2 mL)(K) 50 mL [BJEBEM T, 17 S S HH R AR AR 1) 10%7K 7 (0.087
mL, 0.087 mmol), K5 7E S IE FHtHE 16 /N TLC(H ik 288 Z.85=1: DI S . RN &5 HR A,
] SN LRI 088 (10 mL)H, FH S Be(S mLx3)AH,  FIHRI & 257K (10 mL) a2 0T
BHER, FIKBRIREN T, R, WREEENIME, FERAEEIraii CRlik: 2 28=1: 1), 2
-(1R,3a8,3bS,78,9aR,9bS, 11aR)-52,6- 5 HE-1-[(2R)-6-F23k-6-H F PJi-2-F£1-9a, 1 1a- — H /N E-TH-3F
JRIF[1,2-1)3E-7-FE B 1A 1 (248-6) (Rf=0.24) (15 mg, 2L 80 %, 77Z. 28.87%) (15mg, 4
B 80%, FEER: 28.87%) FFHIA 2 (248-5) (RF1H 0.4) (20mg, 4HJ%: 80%, ;F=Z: 38.50%) .
248-5 (Rf=0.4): 'H NMR (400 MHz, CDCl3) § 5.46 — 5.16 (m, 1H), 3.65 (d, J = 3.0 Hz, 1H), 2.30 — 2.18
(m, 1H), 2.08 (s, 3H), 2.02 — 1.96 (m, 2H), 1.88 — 1.77 (m, 3H), 1.76 — 1.70 (m, 2H), 1.63 — 1.52 (m, 7H), 1.47
—1.35 (m, 10H), 1.21 (s, 6H),1.18 (s, 3H), 1.11 = 1.01 (m, 5H), 0.92 (d, J = 6.4 Hz, 3H), 0.66 (s, 3H).

248-6 (Rf=0.24):'H NMR (400 MHz, CDCl3) § 4.92 (d, J = 3.6 Hz, 1H), 4.44 — 3.99 (m, 1H), 2.13 (s, 3H),
1.99 (d, J=12.3 Hz, 1H), 1.92 — 1.80 (m, 2H), 1.75 — 1.50 (m, 11H), 1.47 — 1.31 (m, 12H), 1.21 (s, 6H), 1.11
(s, 3H), 1.07 — 0.98 (m, 4H), 0.92 (d, J = 6.5 Hz, 3H), 0.65 (s, 3H).

B EEIR T % 2-(1R,3aS8,3bS,78,9aR, 968, 11aR)-52,6- — F2 5 -1-[(2R)-6-F% ki -6- B 1 i -2- 4 )-
9a,11a-— HEE NS 1H-A LI [1,2-]3E-7- B R AE (248-5)  (Rf=0.4)(15 mg, 0.031 mmol)iFff T
PYZBR (0.5 mL)FT I EE (0.5 mL) [ 50 mL [BEJEFHMH, FEER TIMAZSE Y, —KED (6.57 mg,
0.157 mmol)FI7K (0.3 mL), BHJG 7+ =R FHAE 2 /N o TLC(f M 8 Z.B5=1:2) W R B, SR 45
$fE. KO mL)FR, LERAHE (SmLx3) #HG, GHARWAMEAK (10mL) ¥k, TKBmEREN+
B, WRAANIA, FERAE AL CRimBE: 408 ZFE=1:2), 531 6l 1418 £5-3B,4,5,25- DU B 5 #g 4
1 (248

248: '"H NMR (400 MHz, CDCls) 6 4.14 (s, 1H), 3.54 (s, 1H), 2.24 — 2.16 (m, 1H), 2.05 — 1.93 (m, 2H), 1.80
— 1.58 (m, 10H), 1.51 — 1.33 (m, 13H), 1.21 (s, 6H), 1.15 (s, 3H), 1.11 — 0.99 (m, 5H), 0.92 (d, J = 6.4 Hz,
3H), 0.66 (s, 3H). 3C NMR (101 MHz, CDCl3) § 78.14, 75.68, 71.16, 68.40, 56.28, 56.14, 46.97, 44.41, 42.77,
39.96, 38.40, 36.43, 35.76, 34.56,31.51, 30.65, 29.71, 29.34, 29.20, 28.27, 25.84, 25.69, 24.10, 20.81, 20.53 ,
18.62,15.59, 12.16. LCMS: [M+ H-2H,0]" =401

ZH I 248,  # ZHE-(1R,3aS,3bS,7S,9aR,9bS, 11aR)-5a,6- — 2 H-1-[(2R)-6-F2 L -6- H i - 2- 4L ]-
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9a,1la- — H 2 + N A -1H-FF R I [1,2-1 FE-7- E B 7 M & (248-5) (RFE0.4) # ik 2 & -
(1R,3aS,3bS,7S,9aR,9bS,11aR)-5a,6- —F2H-1-[(2R)-6-F2 £ -6- H 2 JFE-2-5£1-9a,11a- = H E N EH-1H-2F
JRIE[1,2-1)FE-7- B AR (248-6)  (Rf=0.24) 1A HRAE H$-3B,4,5,25-VUBE =M1k 2 (249)

249: '"H NMR (400 MHz, CDCl3) § 4.19 — 4.12 (m, 1H), 3.54 (d, J = 3.5 Hz, 1H), 2.24 — 2.17 (m, 1H), 2.04
— 1.94 (m, 2H), 1.83 — 1.58 (m, 10H), 1.49— 1.33 (m, 13H), 1.21 (s, 6H), 1.15 (s, 3H), 1.10 — 0.99 (m, 5H),
0.92 (d, ] = 6.5 Hz, 3H), 0.66 (s, 3H). '3*C NMR (101 MHz, CDCl3) 6 78.14, 75.67, 71.15, 68.40, 56.28, 56.14,
46.97,44.41,42.77, 39.96, 38.40, 36.43, 35.76, 34.56, 31.51, 31.44, 30.65, 30.19, 29.71, 29.34, 29.21, 28.27,
25.84,25.69, 24.10, 20.81, 20.53, 18.62, 15.59, 12.16. LCMS: [ M+ H-2H,0]" =401

S 250
& 250 5-FHAE-3B,4,25- 1 AH) &

rt, 2 h.

250
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F—H FEEETH (2S, 4aR, 4bS, 6aR, 7R, 9aS, 9bS) -7- ((R) -6-FFLE-6-H ILHEfE-2-0E) -4a,
6a- TV EE- |75 e A IR I e [7,8]9E [ 1,10a-b]-2- L R 1 (10 mg, 0.022 mmol)i& i T = LM —E R IR £k
(0.301 mL, 1.845 mmol)[) 50 mL [EJEHEHEH, 7T 100°C T ALk 16 /NS, TLCCR il Z.1R Z.l8=3: 1)K
MR R AA, HARKA0mLFERE, BN (SmLx3) 2O, FHAIHAIEEK (10mL) Bk,
ToKBREREA+ R, WA, ERAEN gt CARmME: A8 AHE=3:1), 1334 &k L% -
(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-5a- i -6- F6 - 1-[(2R)-6-$£ FE-6- R PF-2-FE-9a,1 1a-" “HIFE+ /NS -1H-
PRI FE[1,2-1]3E-7-J5085 (15 mg, 4H)E: 80%, 7™Z: 23.00%). 'HNMR (400 MHz, CDCl3) § 5.09 (dd, J
=10.1, 5.3 Hz, 1H), 3.81 (d, J = 4.0 Hz, 1H), 2.34 (t, ] = 7.5 Hz, 1H), 2.26 — 2.20 (m, 1H), 2.09 (s, 4H), 2.05
— 1.98 (m, 4H), 1.82 — 1.46 (m, 22H), 1.21 (s, 6H), 1.15 (s, 4H), 0.92 (d, ] = 6.4 Hz, 4H), 0.66 (s, 3H). '°F
NMR (376 MHz, CDCL3) & -165.13 (s, 1F).

B {EEIR R ZF-(1R,3a8,3bS,7S,9aR,9bS, 1 1aR)-5a- 9 -6- 3 B -1-[(2R)-6- 53 B -6- T FE Ji-2- 5 -
9a,11a- — /N E-1H-3R R H[1,2-1]3E-7-2EE (250-1) (12 mg, 0.025 mmol AT VU MM (1 mL)F1
FEE (1 mL) # 50 mL BJREBEF, EERTIMASEE KEY (5 mg, 0.125 mmol)FI7K (0.5
mL), BEJEES I TR 2 /N, TLCCR Mk QTR AlE=1: DS R . MBS H G, JT7K(10 mL)#:
e, ZMRZEE (5mLx3) FHL, ATHUHUAIERK ClomL) s, TCKGIRREA T, WA MM, &k
JRAE ) A 2liAl Cf i 288 2. 85=1:1), 75 380 1T (0 4 5-%UIH S -3B,4,25- =17 (250) (3.5 mg, 41£:100 %,
FRE: 31.96%). 'H NMR (400 MHz, CDCl3) & 4.02 — 3.96 (m, 1H), 3.74 — 3.69 (m, 1H), 2.02 — 1.96 (m,
2H), 1.86 — 1.79 (m, 2H), 1.75 — 1.64 (m, 5H), 1.46 — 1.31(m, 16H), 1.21 (s, 6H), 1.12 (s, 3H), 1.11 — 0.98 (m,
5H), 0.92 (d, J = 6.5 Hz, 3H), 0.66 (s, 3H). '°F NMR (376 MHz, CDCl;) § -165.74 (s, 1F). '3C NMR (101
MHz, CDCls) 8 75.60, 71.14, 69.65, 68.45, 57.66, 56.40, 56.10, 55.98, 46.77, 44.41, 42.67, 39.85, 36.41, 35.75,
34.41, 30.86,30.84, 30.08, 29.87, 29.70, 29.33, 29.21, 28.26, 27.21, 27.10, 26.44, 25.82, 25.79, 25.26, 24.09,
20.80, 20.36, 18.61, 15.31, 15.24, 12.10. LCMS: (M-H,O-F) *=401

S 251
LA 251 24-[(Q-FUARFE)(F2H) F HE)-Sa-MH e-3p-FF (4%
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LAH.THF,0°C

DMP,DCM,rt

TBAF,THF 50°C

# — # R #H (5R)-5-[(IR,3a8,3bS,7S,9aR,9bS,11aR)-7- £ ff % # -9alla- — HF H -
2,3,32,3b,4,6,7,8,9,9a,9b,10, 11,1 la-+ DU S 1H-3R 3 FF[1,2-a] FE- 1 -2 ] MG S (151-6) (2 g, 4.50 mmol)
RIRTEFRRE (50 mL)H, IR ERAR(98%) (1 mL, 18.76 mmol), BEJ5 BRI BIEE 1 /M. TLC(H
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B - RO =10:D) IR FE A )G, RFDRIRAG KB 367, I\ ZBR LBE(~ 100 mL), Y
FORR TR S BN TR 2 IR (~ 50 mL x 2), HAIER/K(~ 50 mLYBeisk— IR, BHUAETKEREREN 15, I8,
PEMOR ST, AHMREEET A CAE R ¢ 4R OER = 90:10 to 80: 20) £ F H & [F & (5R)-5-
[(1R,3aS,3bS,78,9aR,9bS,11aR)-7-#2 4 -9a,11a- — Fi £-2,3,32,3b,4,6,7,8,9,92,9b,10,11,1 1a-+ U & -1H-FF
JIHE[1,2-a)3E-1-F] R P S (269-1) (1.8 g,4.02 mmol, Y 89.5%). 'HNMR (400 MHz, CDCl3)§5.37
—5.33 (m, 1H), 3.67 (s, 3H), 3.52 (dd, J = 7.7, 3.3 Hz, 1H), 2.35 — 2.20 (m, 4H), 2.03 — 1.93 (m, 2H), 1.84(ddd,
J=12.5,7.5,4.3 Hz, 3H), 1.75 — 1.60 (m, 4H), 1.59 — 1.35 (m, 9H), 1.33 — 1.04 (m, 7H), 1.03 — 0.99 (m, 3H),
0.93 (d, ] = 6.6 Hz, 3H), 0.68(s, 3H).

#H — # A W (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- & & -9a,lla- — H I -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a- 1 VU & -1H- 3 J& FF [1,2-a] FE-1- 2 1 OB F e (269-1) (1.7 g, 4.38
mmol,1.0 eq)VFfRAE NN-HEEFEfL (50 mL)h, MREKIMAR T - FREEHG3 g 21.85
mmol, 5.0 eq) FIBKEE (1.5 g,21.85mmol, 5.0 eq), KMIIFAE] 100°C, TLC CH M L1 Z.B5=10: 1D
WM R BN 5 RS, SRR R =i, AN ZBR B (150 mL), A HUMIZKBEE 3 1K, ToKEIEREN T4,
TR, W4E, R PRI EE AR E ST aiAl CRUEE: 2R 2 BE=90: 10) 73 EI L EERY (5SR)-5-
[(1R,3aS,3bR,7S,9bS,11aR)-7-{[ — H & (2- F K 7§ -2- A ) B &f £ ] H £ }-1la- F & -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a-+ P& - 1H-3 L H [ 1,2-a] FE-1- B LB R (269-2) (1.9 g, 3.40 mmol,
W Z 77.7%). 'HNMR (400 MHz, CDCl3) 6 5.26 — 5.18 (m, 1H), 3.57 (s, 3H), 3.43 — 3.33 (m, 1H), 2.16 (d,
J=1.9 Hz, 4H), 1.93 — 1.82 (m, 2H), 1.65 — 1.55(m, 2H), 1.39 (d, J = 3.0 Hz, 9H), 0.9 (s, 7H), 0.90 (s, 5H),
0.85 - 0.79 (m, 21H), 0.57 (s, 3H), -0.00 (s, 6H).

B= LEPGR)-5-[(1R,3a8,3bR,7S,9bS, 11aR)-7-{[ = P (2- P 2 7 -2- ) Pk R E - 11a- T -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 1a- PY & - 1H-FF [ I [1,2-a] FE-1- 2L | UG R B (269-20 (1.8 g, 3.58
mmol,1.0 eq)#fEAETUS LG (50 mL)F, MAVIEFHEHE (0.14 g 3.580 mmol,1.0 eq), =ZEHF: 30
min 5, TLC CHilEE: O ARE=10:1 WM, RMESHRIE, RSB KETRBRE K, b
V8, IEMURAETH RS, M S PUE R AR E TS CRImEE: 2R 2 H§=80:20 to 70:30) 13EI [
A& (5R)-5-[(1R,3aS,3bR,7S,9bS,11aR)-7-{[ = H & (2- 1 & (N -2- 24 ) 1 A 45 ] 4 45 }-11a- 1 4% -
2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-+ PUS-1H-3 [ FF[ 1,2-a)3E-1-FE | C-1-82 (269-3) (1.7 g, 3.22 mmol,
% 90.0%). 'H NMR (400 MHz, CDCl;) 6 5.26 (d, ] = 5.3 Hz, 1H), 3.59 (t, ] = 6.6 Hz, 2H), 3.47 — 3.37
(m, 1H), 2.27 = 2.17 (m, 1H), 2.11 (ddd, J = 13.4,5.0, 2.2 Hz, 1H), 1.93 (s, 2H), 1.77 (s, 2H), 1.66 (d, J = 12.2
Hz, 1H), 1.47 (ddd, J = 13.9, 8.7, 4.5 Hz, 7H), 1.37 — 1.29 (m, 3H), 1.25 — 1.15 (m,2H), 1.13 — 0.97 (m, 5H),
0.94 (s, 3H), 0.87 (d, J = 6.3 Hz, 4H), 0.84 — 0.81 (m, 10H), 0.62 (s, 3H), 0.02 — -0.02 (m, 6H).

FEITH A YI(5R)-5-[(1R,3a8,3bR,7S,9bS, 11aR)-7- {[ - B 4 (2- FF 2k P -2- 3 ) B e AL 140 - 11a- PV 2L -
2,3,3a,3b,4,6,7,8,9.92,9b,10,11,11a-+ PU S - 1H- 34 [ I [1,2-a] FE-1- £ ] 2-1-8F (269-3) (800 mg, 1.69
mmol,1.0 eq)iE fEFE & FHE 40 mL)H, IIAEM S THAA (833 mg, 1.96mmol, 1.2eq), i
idE. TLC(f1 Mk LR LBe=5: DRI SN o RBEEA e, S B i F A A B BR AR v vk K, P A
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MR SSRGS, A HUAEA KB RN TR, 108, IR45, SR, KRS AE E T A i Cf i
LR . FE=90: 10)15 2] (5 a8 {&(5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-7- {[ . FF F:(2- FH R 75 -2-56) T e
FHFE ) 9a,11a- —H%E-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ VU - 1TH-3F [ I 1,2-a]FE-1- 3£ O (269-
4) (500 mg, 0.924mmol, Y% 56.48%). 'H NMR (400 MHz, CDCl3) §9.71 (t,J = 1.8 Hz, 1H), 5.26 (d, J =
5.2 Hz, 1H), 3.48 — 3.36 (m, 1H), 2.34 (d, ] = 6.7 Hz, 3H), 2.11 (ddd, J =13.3, 5.0, 2.1 Hz, 1H), 1.93 (s, 2H),
1.75(d, J = 13.3 Hz, 2H), 1.66 (dd, J = 12.7, 4.6 Hz, 2H), 1.47 — 1.28 (m, 8H), 1.20 (s, 2H), 1.15 —0.97 (m,6H),
0.94 (s, 4H), 0.89 (d, J = 6.5 Hz, 4H), 0.85 — 0.82 (m, 10H), 0.62 (s, 3H), 0.01 (m, 6H).
FHHE WA 2-1R-1-F (500 mg, 2.86 mmol)IFAEIIZEIRTE (5 mL)H, HAEMHRI K, KR T
VK BRI 3-78°C, BE G VRS b0 T R4 2.5M I SR (1.26 mL, 3.14 mmol), fRILRN 1 /)
RS ERERNT .
Ak, & #5445 (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-7-{[ — FH JE(2- FH L P -2- 3 ) i ) 48 35 ) -9a, 1 1a- —
A %£-2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-+ VU S - 1H-31 [ FF [1,2-a] FE-1- 2= | 2B (269-4) (500 mg, 1.03
mmol JWFHRTE LK WA (20 mL)Hr, ZE/AURYT, UKERIB IR 21-100C. I Lk i & 1 1 -5
FIH(6.26 mL), BfifEHEREHPE30min, TLCCH Ml 28 Zi=5 DM E M, RMNEHER, &
PR VKKEE R, 208 CFRZEI2U0, B HUARMAN R KSesk, TOKBRRREN T, RLUE, W48, MmEER
FEENT A CHlEE: 2R ZFR=90:10) 18 3 [ B 4 (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-7- {[ — F 4
Q- P -2-F8) I 3 5035 1 -9a, 1 1a- — W 3E-2,3,3a,3b,4,6,7,8,9,92,9b,10,11, 1 1a-+ PU S - 1H-3 J&FH[ 1,2-
a|3E-1-F-1-2-AAEE) - 1-87 (269-5) (450 mg, 0.58 mmol, UXZE56.37%). '"HNMR (400 MHz, CDCl3)
87.46 (t,J = 7.5 Hz, 1H), 7.26 — 7.19 (m, 1H), 7.15 (t, ] = 7.5 Hz, 1H), 7.06 — 6.98 (m, 1H), 5.35 (d, ] = 5.0
Hz, 1H), 5.00 (dd, J=13.2, 6.1 Hz, 1H), 3.52 (dt, ] = 15.8, 5.6 Hz, 1H), 2.34 —2.18 (m, 2H), 1.98 (t, J=12.9
Hz, 2H), 1.88 — 1.66 (m, 5H), 1.60 — 1.31 (m, 10H), 1.31 — 1.13 (m, 3H), 1.13 — 1.03 (m, 4H), 1.00 (s, 3H),
0.96 - 0.87 (m,16H), 0.66 (t, ] = 6.2 Hz, 3H). 0.01 (m, 6H).
A~ A YI(5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 11aR)-7- {[ — H o (2- FP 3 A -2- k) P el R 4 3 -

9a,11a-— H13£-2,3,3a,3b,4,6,7,8,9,92,9,10,11,11a- T PY - 1H-3F 8 [ 1,2-a] FE-1-HE]-1-2- R ) - 1-FE

(269-5) (250 mg, 0.43 mmol)iA A 7E PU SN (10 mL)H, AN 1mol/L AP T 3EEAbs% AW (1 mL),
SBLIN#E] 50°C, TLC(CA ik L8 CBe=5: )M S B, RMESHRIG, RLEZEFR, O OBRMRE,
HOANEhK e 3 K, BANUHJOKERR A1, 38, IR R A, LS A POR AR AT E A aliAl

CHMEE: .88 . F5=80: 20) BEI @Bk, i F il & (Column: Daicel CHIRALCEL IE,
250mm / 30 mm L.D., 10um, Mobile phase : CO2/MeOH[0.2%NH3(7M Solution in MeOH)]= 60/40){i
AL AB T A £ [ 45 24-[(2- 5 2K J) (FR 38 ) T 3 | - 6(5)-4-3 B-F£( 269 ) (50 mg, 0.09 mmol, UK 21.43%).
'H NMR (400 MHz, CDCl3) § 7.46 (t, ] = 7.5 Hz, 1H), 7.26 — 7.19 (m, 1H), 7.15 (t, ] = 7.5 Hz, 1H), 7.06 —
6.98 (m, 1H), 5.35 (d, J = 5.0 Hz,1H), 5.00 (dd, J = 13.2, 6.1 Hz, 1H), 3.52 (dt, ] = 15.8, 5.6 Hz, 1H), 2.34 —
2.18 (m, 2H), 1.98 (t, J = 12.9 Hz, 2H), 1.88 — 1.66 (m, 5H), 1.60 —1.31 (m, 10H), 1.31 — 1.13 (m, 3H), 1.13 —
1.03 (m, 4H), 1.00 (s, 3H), 0.96 — 0.87 (m, 4H), 0.66 (1, J = 6.2 Hz, 3H). *C NMR (101 MHz, CDCl5) § 140.76,
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131.84,128.72,127.25,124.28,121.73,115.41, 115.15, 71.86, 68.67, 68.44, 68.38, 56.75, 56.06, 50.11, 42.33,
39.77, 38.63, 38.46, 37.25, 36.50, 35.72, 35.59, 31.90, 31.66, 28.24, 24.28, 22.37, 22.26, 21.08, 19.41, 18.61,
11.86. LCMS [M+H-20H]" = 433

FBLHE 24-[Q-FIEE)(FRE) FH L -6(5)-15-3B-BF (269) (25 mg, 0.05 mmo)#F MY (5 mL)H,
SREHIR, BRIEE—/DE, TLCCR M AR ABE=5 )Y L8, IR YE, H P
SEHFAAL O 2.8 £ B5=90: 10) 45 €[4 24-[(2- AR (R 5 B K )-5a- 0 45-3-B2 (251) (15.62
mg, 0.03 mmol, U£%49.7%). 'HNMR (400MHz, CDCl3) 6 7.46 (t,] = 7.5 Hz, 1H), 7.22 (d, ] = 7.2 Hz, 1H),
7.15 (t, J = 7.3 Hz, 1H), 7.05-6.98 (m, 1H), 5.00 (dd, J = 13.0,6.0 Hz, 1H), 3.58 (dt, ] = 15.8, 5.4 Hz, 1H),
1.95(d, I =12.5 Hz, 1H), 1.80—1.62 (m, 8H), 1.59-1.47 (m, 4H), 1.4 —1.43 (m, 1H), 1.39 (dd, J =12.5, 4.4 Hz,
3H), 1.34 — 1.28 (m, 4H), 1.24 — 1.14 (m, 3H), 1.13 — 1.04 (m, 4H), 0.97 (dd, J = 11.0, 5.0 Hz, 2H), 0.90 —
0.87 (m, 3H), 0.80 (s, 3H),0.63 (d, J = 1.8 Hz, 3H). *C NMR (101MHz, CDCls) §128.75, 127.25, 124.29,
124.24, 115.38, 115.16, 71.40, 68.74, 56.49, 56.24, 54.42, 44.86, 42.62, 40.03, 38.58,38.47, 38.24, 37.01,
35.65, 35.51, 35.47, 32.08, 31.55, 28.74, 28.24, 24.21, 22.37, 22.26, 21.26, 18.56, 12.32, 12.07.

S 253
&) 253 24-GREFR R E)-Se-BEE-38-BF HIH] 4

9.98%

AcO HO

i ZH2-(1R, 3aS, 5aS, 7S, 9aS, 11aR)-1-[(2R)-6-H 4 3-6- 4 W 1k T0-2-J51-9a, 11a- — &N E-1H-3R L
JF[1,2-1]4E-7-2£ 15 (185-1) (50 mg, 0.11 mmol)if A (E PU KNG (SmL), i MASKERIUSE AR (95.6
mg, 0.670 mmol), FHSHS =K, EERHENCEFEE (0.67mL), ZEFRHH 1h, TLCCHME: 2
R 2.0 =5: 1) M5 OB AGIE NN 2 3K K, NN IR 2Rk, ToKBRRR AN T18, K45, HENCH
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g ZFR 2 0E=50: 1~1: DALTE 24-(FR 230N 2)-Sa-HEE-38-fiF (253) (5 mg, 0.006 mmol, 5.55%)-
'H NMR (399 MHz, Chloroform-d) & 3.57 (dt, J = 11.1, 6.0 Hz, 1H), 1.94 (d, ] = 13.5 Hz, 1H), 1.74 (d, ] =
26.7 Hz, 5H), 1.53 — 1.42 (m, 6H), 1.35 (d, J = 12.5 Hz, 5H), 1.22 (d, J = 14.8 Hz, 5H), 1.08 (g, ] = 9.3, 8.7
Hz, 5H), 0.94 (s, 2H), 0.90 (d, J = 6.4 Hz, 3H), 0.81 (d, J = 6.1 Hz, 1H), 0.78 (s, 3H), 0.71 (s, 2H), 0.63 (s,
3H), 0.43 (d, J = 5.4 Hz, 2H). 3C NMR (100 MHz, CDCl3) § 71.35, 56.46, 56.08, 55.93, 54.31, 44.82, 42.58,
40.00, 38.81, 38.18, 36.97, 35.91, 35.74, 35.48, 35.43, 32.05, 31.50, 28.70, 28.22, 24.18, 22.29, 21.23, 18.61,
13.58, 13.46, 12.30, 12.05, 0.99.

LC-MS: [M-H,0-OH]"=367.5.

SLE 254
&) 254 4-FFE-50-FH -3, 4, 25-=FF HIH| %
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OH

Ac,0, DMAP, TEA, DCM, r.t

PCT/CN2023/073236

OH

AcCl, Py. DCM, 40°C

89.6%

OAc OAc

NMM, SeO,, CHCI3, 75°C

P

78.9%

105, HOAG, 50°C

55.19%

47.31%
ACO AcO
254-2 OH 2543
OAc OAc
Dess-martin, DCM MeMgBr, THF, r.t
57.23% 60.11%
At - A =
cO I m cO T i
254-4 254-5
OH

LiOH, THF, r.t
48.62%

254-6 254

H— BMES-56)-4-3p,25- 28 (177> (1.6 g, 2.384 mmol)i& T &

B KRBT, R4S E) 1.6 g Bk, FEEMTA CHlE:

9, 9a, 9b, 10, 11, 1a-TWIE-TH-3F R FF[1, 2-1]3E-7-2:06 (254-10 (1.0 ¢
"H NMR (399 MHz, Chloroform-d) § 5.38 — 5.32 (m, 1H), 4.57 (dt, J=10.7,

2H), 2.01 (s, 3H), 1.97 (d, T = 2.9 Hz, 2H), 1.83 (t, J = 8.5 Hz, 3H), 1.62 — 1.50 (m, 3H), 1.49 — 1.40 (m, 6H),

1.35 (t, = 8.1 Hz, 3H), 1.23 (d, J = 3.0 Hz, 2H), 1.18 — 1.13 (m, 2H), 1.13 —

153

HILE(20 mL), WA= ZJ4(1.6
mL, 11.92 mmol), 4- "W EIEMIEE (29.13 mg, 0.24 mmol)f1 ZFRET (0.45 mL, 4.77 mmol), [ RRAEE
RBEEE 2 N, TLC ChRihEE: ZMECEE=3:1) WM. MKER, FHZ& PR =R, $hkik
LB BE=15: 1), B
-(IR, 3a$, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-F5 5 -6- 3 Ji-2-3£]-9a, 11a- —HHE-2, 3, 3a, 3b, 4,6, 7, 8,
, 2.1 mmol, 89.60%) [ fAu[#l {4 .
4.8 Hz, 1H),2.30 (d, ] = 7.9 Hz,

1.02 (m, 4H), 1.00 (s, 3H), 0.91
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(d, ] = 6.5 Hz, 3H), 0.66 (s, 3H).
B K AER-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-$8F-6-FF FL Pi-2-F£1-9a, 11a- —H££-2, 3, 3a,
3b,4,6,7,8,9,9a,9b, 10, 11, a-+PUS-TH-FFKFE(1, 2-i]3E-7-5:86 (254-1) (330 mg, 0.7 mmol) AL
BE (0.3 mL, 3.710 mmol)iF & F 4t (10 mL)+, FERIMAZES (0.16mL, 2.2 mmol), Ktk RTE
40 BERFEHIRE 3 /N, TLC CRME: ZRAB=3:1) WM. MKAEK, HZRHFE AN =X,
SRR — K, TOKBRIREA T8, W43 S00mg L, HEN4i (Gt LM RR=60: 1) 74
B Z.F3-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2. T 5 F=-6- F 3k e -2-3£1-9a, 11a- - Fi3E-2, 3, 3a, 3b,
4,6,7,8,9,9a,9b, 10, 11, 11a-TPUE-1H-3R R 3 [ 1, 2-1]3E-7-F: 5 (254-2) (300 mg, 0.586 mmol, 78.90%),
WHE A, "HNMR (399 MHz, Chloroform-d) 8 5.36 (d, J = 4.3 Hz, 1H), 4.58 (s, 1H), 2.29 (d, ] = 8.1 Hz,
2H), 2.02 — 1.99 (m, 3H), 1.94 (d, ] = 1.5 Hz, 3H), 1.84 (d, ] = 11.5 Hz, 3H), 1.76 — 1.58 (m, 3H), 1.56 (d, ] =
6.9 Hz, 2H), 1.50 (d, ] = 18.8 Hz, 4H), 1.41 — 1.39 (m, 6H), 1.35 (s, 3H), 1.28 — 1.22 (m, 3H), 1.22 — 1.05 (m,
6H), 1.00 (s, 3H), 0.90 (d, J = 6.6 Hz, 3H), 0.80 (d, ] = 7.1 Hz, 1H), 0.67 (d, ] = 7.3 Hz, 3H).

B=3 ¥ ZM-(1R, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 7. Tk 5 H-6- 1 L i-2-451-9a, 11a- — FI4E-2,
3,3a,3b,4,6,7,8,9,9a,9b, 10, 11, 11a-+PUS-1H-FA R IFE[1, 2-i] FE-7-FEfE  (254-2) (300 mg, 0.62 mmol)
WS (6mL), MAZFALA (171 mg, 1.54 mmol)F1 N-F LBk (187.03 mg, 1.85 mmol), SRk
BRAE 75°C fitfE it A, TLC k. ZPRZHE=3:1) MMM SE 4. IRER R BIAE 5 500 mg KL,
FEENT AL (A ZFRZHE=10: 1D 35| ZKR-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-7,
WA L -6- FI L B -0 22 )-6- 32 2 9a, 11a- = F£E-2, 3, 3a, 3b, 4, 6, 7, 8, 9, 9a, 9b, 10, 11, 11a-+VY&-1H-3F
RIE[L, 2-113E-7-25 05 (254-3) (180 mg, 0.34 mmol, 55.19%), K@ E K. 'H NMR (399 MHz,
Chloroform-d) 8 5.68 (d, J = 4.7 Hz, 1H), 4.70 (dt, J = 12.2, 4.0 Hz, 1H), 4.23 (d, J = 3.3 Hz, 1H), 2.08 (s, 3H),
2.00 (d, J = 15.1 Hz, 3H), 1.95 (s, 3H), 1.87 — 1.79 (m, 3H), 1.72 — 1.58 (m, 5H), 1.44 (q, ] = 4.4, 3.5 Hz, 3H),
1.40 (s, 6H), 1.35 (s, 4H), 1.31 (s, 3H), 1.20 (s, 3H), 1.16 (s, 2H), 1.08 (s, 2H), 1.00 (s, 2H), 0.95 (d, J = 7.2
Hz, 2H), 0.90 (d, ] = 6.4 Hz, 3H), 0.87 — 0.84 (m, 3H), 0.66 (s, 3H).

HEIH ¥ 2HE-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2 BE A Jk-6- 1 3 pi-2-JE]-6- 32 1 -9a,
1la-Fi3E-2 3, 3a,3b,4,6,7,8,9,9,9b, 10, 11, 11a-+TUS-1H-FRLIF[1, 2-1]FE-7- 20 (254-3) (100
mg, 0.2 mmol)iF T-Z 8 (BmL)H, A _E M (33 mg, 0.15mmol), EESHIE T 50°C #H 0.5h,
TLC CHiililk: L8 CRR=3: 1) NP4 RIE, KI5 100mg M, HENTAL Chilik
LR ME=15:1) 33| ZH-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- Z. Tk 4 Jk-6- 1 J Pi-2-
H1-6-F1H-0a, 11a- ~HFHEANE-1TH-H K IF[1, 2-i]FE-7-2EHE (254-4) (50 mg, 0.094 mmol, 47.31%)H
0. "HNMR (399 MHz, Chloroform-d) & 4.70 (dt, J = 12.3, 4.1 Hz, 1H), 3.80 (s, 1H), 2.06 (s, 3H), 1.94
(s, 3H), 1.93 — 1.79 (m, 2H), 1.77 — 1.70 (m, 4H), 1.64 (d, J = 11.8 Hz, 2H), 1.59 — 1.50 (m, 2H), 1.39 (s, GH),
133 (d, J = 3.1 Hz, 4H), 1.23 (s, 3H), 1.19 — 1.12 (m, 2H), 1.10 — 1.04 (m, 3H), 1.03 (s, 3H), 0.99 — 0.93 (m,
2H), 0.88 (d, J = 6.4 Hz, 3H), 0.86 — 0.77 (m, 2H), 0.63 (s, 3H), 0.57 (d, ] = 10.8 Hz, 1H).

BIE K LMR-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- £ k-6 1 HL Jé-2- 4k - 6- 52 4k
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9a, 11a- 3+ /NE-TH- PR H[1, 2-1]FE-7-2: 08 (254-4) (550 mg, 1.09 mmol)iFF T & HEE (15mL)
t, NI T EARF] (693.25 mg, 1.634 mmol), FRAEEE 1he TLC ik ZBRZEE=5: 1)
WML 238, SERNKHRE, W EERER =, BHUHR KRR, LAKBRIRENT 4,
WA 10mg M &, BN CAEE: MR RE=25:1) 133 Z#2-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR,
9bS, 11aR)-1-[(2R)-6- B4 Fs-6- P H fi-2-F:1-6-F85-9a, 11a- — FEANE-1H-F LI, 2-i]3E-7-F
fig (254-5) (330 mg, 0.62 mmol, 57.23%) A &[4, "HNMR (400 MHz, DMSO-d6) § 5.15 (dd, J=12.3,
7.2 Hz, 1H), 2.34 (d, ] = 11.6 Hz, 1H), 2.12 (s, 1H), 2.02 (s, 3H), 1.92 (s, 1H), 1.87 (s, 3H), 1.83 — 1.68 (m,
3H), 1.57 (d, J = 11.9 Hz, 4H), 1.47 (d, J = 11.3 Hz, 2H), 1.39 (d, J = 14.0 Hz, 2H), 1.32 (s, 6H), 1.28 (d, ] =
13.4 Hz, 3H), 1.20 (s, 3H), 1.14 (d, J = 10.8 Hz, 2H), 1.10 — 1.01 (m, 2H), 0.94 (t, J = 8.9 Hz, 3H), 0.85 (d, J
= 6.5 Hz, 3H), 0.77 (d, J = 13.2 Hz, 1H), 0.60 (d, J= 6.4 Hz, 6H).

FNP B FE-(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 7. Bk 4 3E-6- T B f-2- 3 )-6- 5 2E-
9a, 1la- — FEHNE-1H-FR I, 2-i]3E-7-E: 08 (254-5) (50 mg, 0.1 mmol)iE T VUMM (3 mL)HH,
ERART PR E 0°C, A HHEBRALEE (033 mL, 1 mmol), =EHEE 1 /N, TLC CHHEE: L8
CTE=3:1) MR RTEA . MIZKER, LB BN =R, AP KBS —Ik, KRR+
e, WRETHE) 60 mg M. RN CHIMEE: Z#RZHE=12:1) 3| ZHR-(1R, 3aS, 3bS, 5aR, 7S,
9aR, 9bS, 11aR)-6-F2H-1-[(2R)-6-F2FE-6- F 3k JJi-2-3£1-6, 9a, 11a-=HH+/NE-TH-IF LI, 2-i]3E-7-
M (254-6) (30 mg, 0.060 mmol, 60.11%)H L[444, "H NMR (400 MHz, DMSO-d6) §4.23 (d, ] = 6.5
Hz, 1H), 3.26 (s, 1H), 2.97 (dt, J = 10.7, 5.4 Hz, 1H), 1.86 (s, 3H), 1.65 (t, J = 12.5 Hz, 3H), 1.55 (t, ] = 11.8
Hz, 3H), 1.41 (s, 2H), 1.38 (s, 2H), 1.32 (s, 6H), 1.27 (d, ] = 10.4 Hz, 3H), 1.21 (d, J = 9.6 Hz, 4H), 1.15 (s,
2H), 1.12 (s, 2H), 1.02 (s, 3H), 0.99 — 0.93 (m, 2H), 0.91 (s, 3H), 0.88 (s, 2H), 0.84 (d, J = 6.7 Hz, 3H), 0.77
—0.69 (m, 2H), 0.57 (s, 3H), 0.50 (t, ] = 11.1 Hz, 1H).

H-Hb K 2ZM-(1R, 3a8, 3bS, 5aR, 7S, 9aR, 9bS, 11aR)-6-F24:-1-[(2R)-6-F2 H-6- T L Pi-2-%£]-6, 9a, 11a-
S EANE-TH- PRI, 2-1]3E-7-2E 08 (254-6) (30 mg, 0.063 mmol)iE T PUZEIENE (3 mL)Fl iz
(1.5 mL)4, MASEM (1.5 mL, 1.50 mmol), =if#EH: 18 /N, TLC Chimk: ZMRZHEE=2:1)
MR R TE A, R AT. R CAMEE: 2R 4EE=8:1) 153 4-Fk-50-HE-3p,4,25-=
1% (254) (14mg, 0.031 mmol, 48.62%), #iifF 94.0%, HEE{A. "HNMR (400 MHz, DMSO-d6) § 4.23
(d, ] = 6.7 Hz, 1H), 4.01 (s, 1H), 3.26 (s, 1H), 3.01 —2.93 (m, 1H), 1.97 - 1.85 (m, 1H), 1.64 (d, J = 28.8 Hz,
1H), 1.54 (t, ] = 12.2 Hz, 2H), 1.48 — 1.32 (m, 4H), 1.30 (d, ] = 6.4 Hz, 3H), 1.24 (d, J = 15.8 Hz, 6H), 1.13
(d, J=12.0 Hz, 3H), 1.05 (s, 1H), 1.01 (d, T = 3.9 Hz, 9H), 0.94 (s, 2H), 0.91 (s, 3H), 0.88 (s, 1H), 0.84 (d, J
= 6.5 Hz, 3H), 0.81 (d, J = 7.2 Hz, 1H), 0.73 (d, ] = 12.5 Hz, 2H), 0.57 (s, 3H), 0.51 (d, ] = 12.7 Hz, 1H).*C
NMR (101 MHz, DMSO-d6) & 73.43, 73.43, 69.20, 55.46, 42.52, 36.27, 29.85, 29.65, 25.41, 18.95, 14.53,
12.33. LCMS: [M+Na]" =457.30, [M+ ACN+Na]"=498.30.

St 255
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&9 255 3B, 25-—5FE-50-H E5-6-H (155 %

OH OH

BH3, NaBH4O4, HQO, THE
13.58%

Dess-Martin reagent, DCM
72.31%

53.92%

$— K ZMR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-F2 3 -6- FF FEHé-2-3E]-9a, 11a- — FH3£-2, 3, 3a,
3b,4,6,7,8,9,9a, 9, 10, 11, 1a-TPUE-1H-3R K IF[1, 2-i]9E-7-2585 (254-1) (100 mg, 0.23 mmol)i#
FRAE K PUEMRNS (SmL)d, &AM, BEE-10°C, Nk UEMRIEE W 1M (6.2 mg, 0.07 mmol)
Ja, BRFFEZELHEE 3h. 0°C /K (02 mL), IIAHIEREN(/K) (11.03 mg, 0.07 mmol), ==iE
i 16 he TLC CAlifk: ZBROHE=1:1) W . FIMAKER, HZROEZERMR, Tk
FREN1%, BEt, FEERGEMEE. M ARE=30: 1~5: 1),13F{k &Y LFR-(IR, 3aS, 3bS, 7S, 9aR, 9bS,
11aR)-5-$83-1-[(2R)-6-F2 9= -6- FH Kk e -2-3£1-9a, 11a-— IR+ E-TH- 3R R IFF[1,2-1]3E-7-2: 88 (255-1)
(5 mg, 0.010 mmol, 13.58%). 'H NMR (399 MHz, Chloroform-d) & 4.65 (td, J = 11.4, 5.5 Hz, 1H), 3.37 (td, J
=10.6, 4.5 Hz, 1H), 2.19 (d, J = 12.6 Hz, 1H), 2.04 — 1.93 (m, 4H), 1.81 (d, J = 10.6 Hz, 2H), 1.70 (dd, J =
13.4,3.7 Hz, 1H), 1.65 —1.52 (m, 3H), 1.49 — 1.30 (m, 8H), 1.29 — 1.21 (m, 4H), 1.19 (s, 6H), 1.11 — 0.97 (m,
5H), 0.90 (d, J = 6.5 Hz, 3H), 0.81 (s, 3H), 0.63 (s, 3H).

B B LMR-(IR, 3aS, 3bS, 5aS, 7S, 9aR, 9bS, 11aR)-5-F2FE-1-[(2R)-6-F2 %L -6- FFLJF-2-5]-9a,11a-
R+ NS TH-FR IR IE[1,2-1]3E-7- 2408 (255-2) (15 mg, 0.032 mmol)VAMETE To/K IS EAE (5 mL)H,
KSR, BRI 0°C, BN S ) E4LF (41.25mg, 0.1 mmol), FIAATHE iR 3h, TLC Cfulif-
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LR E=3:1) WRRSES . JMAKAK, HOROBERERFIR, KRR TE, kT, H2
Br(amit: 4R 4lE=50: 1~5: DAL EINAEY LR-(IR, 3a8, 3bS, 5aS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-
6-F23L-6- AL BE-2-FE]-9a, 11a-— B IE-5- A WIS E-1TH-2 R [ 1, 2-1)FE-7- R (255-2)(12 mg, 0.023
mmol, 72.31%) [T & [E K. "H NMR (399 MHz, Chloroform-d) & 4.65 (dt, J = 11.9, 6.8 Hz, 1H), 2.33 —2.19
(m, 2H), 2.00 (s, 3H), 1.89 (d, J = 8.8 Hz, 1H), 1.80 (t, J = 15.5 Hz, 3H), 1.42 — 1.30 (m, 6H), 1.19 (s, 6H),
0.91 (d, J = 6.4 Hz, 3H), 0.75 (s, 3H), 0.64 (s, 3H).

B/= ¥ ZEE-(1R, 3aS, 3bS, 5aS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6-¥2 3k -6-H F Jé-2-%£1-9a, 11a-— HlF-5-
F R NE-TH-R R I, 2-1)3E-7- 208 (255-2) (12 mg, 0.03 mmol WAMRE I (S mL)H, AR
FRET (10 mg, 0.065 mmol), =HFBIFE 2h, TLC CAMEE: MR ZBR=2:1) WM 5ES. JTMAKE
K, HZRROEREWEBIR, KT, 18T, HETCamEE: ZBROME=50: 1~5: Dai{as)
WA 3P, 25- ~FZFE-5a-IHE-6-FF (255) (7.9 mg, 0.014 mmol, 53.92%).

'H NMR (399 MHz, Chloroform-d) & 3.55 (dt, ] = 11.2, 6.2 Hz, 1H), 2.29 (dd, J = 13.1, 4.5 Hz, 1H), 2.22 —
2.14 (m, 1H), 1.94 (dd, J =27.4, 14.7 Hz, 2H), 1.87 — 1.73 (m, 4H), 1.60 — 1.45 (m, 4H), 1.44 — 1.30 (m, 7H),
1.28 — 1.20 (m, 6H), 1.19 (s, 6H), 1.11 — 0.99 (m, 3H), 0.91 (d, ] = 6.5 Hz, 3H), 0.73 (s, 3H), 0.64 (s, 3H). '*C
NMR (101 MHz, CDCl3) § 210.96, 71.08, 70.67, 56.74, 56.70, 56.00, 53.87, 46.69, 44.32, 42.96, 40.92, 39.46,
37.88, 36.62, 36.31, 35.63, 30.66, 30.00, 29.35, 29.17, 28.03, 23.94, 21.48, 20.70, 18.58, 13.11, 11.99, 0.99.
LC-MS: [M-H,0-OH]" =383.30.

St 266
&4 266 S-EAHK-3B, 25-—BF 1%

F—F FRELZEE-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-F£3E-1-[(2R)-6-FH H FE-6-S W FE 2-2-
#£]-9a, 11a- A SE-1H-B LI 1, 2-i]9F-7- 2508 (198-1) (100 mg, 0.216 mmol)iEFT & P i,
VKIS FEIR, W DAST (38.32mg, 0.238 mmol), #i#e1-70-8)n, AR=R, Hide, TLC(LMilE: 4
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CBE=5: )M B TE 4 . IR R R, B o UL @R e, ATHUAE T4, 9R40 )5 i 2 A 24T
(k. 282 4HE=50:1~30:1~10:1)15 ZF2-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-5a-%-1-[(2R)-6- FF 45 -
6-FH WA -2-8)-9a, 11a- = HFHEANE-TH-3 IR (1, 2-]FE-7-28  (266-1) (40 mg, 0.069 mmol,
31.86%). 'H NMR (399 MHz, Chloroform-d) & 5.08 — 4.97 (m, 1H), 3.64 (s, 3H), 2.31 — 2.19 (m, 2H), 2.00
(s, 3H), 1.96 — 1.86 (m, 3H), 1.84 — 1.75 (m, 1H), 1.73 — 1.60 (m, 3H), 1.51 (s, 4H), 1.37 (d,J = 9.1 Hz, 5H),
1.29 — 1.19 (m, 5H), 1.18 — 1.10 (m, 2H), 1.08 — 0.98 (m, 4H), 0.96 (s, 3H), 0.90 (d, J = 6.5 Hz, 3H), 0.63 (s,
3H).!°F NMR (376 MHz, Chloroform-d) & -162.54 (t, ] = 42.8 Hz).

B BRI TR-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-5a-%(-1-[(2R)-6- F & F-6-F W £ 1-2-5]-9a, 11a-
B NS THFR IR, 2-1]3E-7-34 5 (266-1) (40 mg, 0.086 mmol)iA& T#8 T 1K VY Z LM (10 mL)
o, TUKBEIRZE-78°C, AR (0.537mL, 0.860 mmol), 55 FHE A, TLCCHWEE: Z
TR 2 ME=2: DRI R5E4 . MAGKE R IR, B LA LIRSl AU, R4 5 42AE
ENTCHMEE: 2R ZHR=20:1~5:1~2:1)%F 5-FE 5-3p, 25-—HF (266) (15 mg, 0.028 mmol, 32.61%).
'H NMR (399 MHz, Chloroform-d) § 3.99 (s, 1H), 1.96 (d, ] = 12.4 Hz, 1H), 1.83 (d, J = 15.1 Hz, 4H), 1.56
(s, 4H), 1.46 — 1.31 (m, 10H), 1.23 (s, 12H), 1.19 (s, 6H), 0.95 (s, 3H), 0.90 (d, J = 6.5 Hz, 3H), 0.64 (s, 3H).
3C NMR (100 MHz, CDCls) § 100.99, 71.11, 56.09, 55.87, 45.91, 44.38, 42.61, 41.77, 41.56, 39.89, 38.77,
38.58, 36.38, 35.72, 34.54, 32.21, 30.99, 30.54, 29.67, 28.22, 24.07, 21.08, 1.01, 0.97. '’F NMR (376 MHz,
Chloroform-d) § -161.61 (d, J = 42.2 Hz). LCMS: [M-HF-OH]"=385.20.

S 268
&9 268 2-B-N-[BR)-3-[(1R,3a8,3bR,5a8,7S,9aS,9bS,11aR)-7-#2 5 -9a, 11a- — &+ /N H-1H-3F
BIF1,2-a]FE-1-2 T 2)-N-FE X HBL I (15 %

Pd/C, Hy, MeOH
rt,2h

HO HO

£ 50 mL [REEE T, ¥ 2--N-[(3R)-3-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- ¥ 3£ -9a,11a- — H & -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a- T PUS-TH-FA [ H[1,2-a] FE-1 28] T 28 ]-N-F K F EZ (187)(12 mg,
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0.025 mmol)#E T HAE(1 mL), ZEFETHIIA 10% PA/C(12 mg), iR T BAWES URE P iHi#E
3 /8B TLC (LT LB/ k=2 DRI S B, BHREWER . RMGHRE, H S F 510 mL)
PRI, R Ll gE, WR4E )543 A AR R 2-5-N-[(3R)-3-[(1R,3aS,3bR,52S,7S,9a8,9bS, 1 1aR)-
7-$23-9a, 11a- ~ FEE AN E-TH-FR R I [1,2-a]36-1-28] T 2 ]-N-F 22K HEAE (268) (7.23 mg, 4% :
90.57 %, F=H: 59.59 %).

'"H NMR (400 MHz, CDCl3) § 7.40 — 7.30 (m, 2H), 7.21 = 7.17 (m, 1H), 7.12 = 7.06 (m, 1H), 3.71 — 3.42 (m,
2H), 3.23 — 3.13 (m, 1H), 3.08 (s, 1.5H), 2.87 (s, 1.5H), 2.02— 1.33 (m, 19H), 1.19 — 1.07 (m, 4H), 1.05 — 1.01
(m, 3H), 1.00 — 0.86 (m, 4H), 0.79 (d, I = 9.2 Hz, 2H), 0.68 (s, 1), 0.64 (d, ] = 6.0 Hz, 1H), 0.58 (s, 1H). '*C
NMR (101 MHz, CDCls) 5 166.84, 166.48, 159.34, 159.29, 156.88, 156.82, 132.06, 131.05, 130.97, 130.93 ,
130.85, 129.93, 129.89, 128.97, 128.93, 128.67, 125.21, 125.03, 124.82, 124.61, 124.58, 124.47, 124.44,
115.92, 115.80, 115.71, 115.59, 71.40, 71.36, 56.49, 56.39, 56.07, 55.70, 54.33, 54.26, 48.61, 44.99, 44.86,
44.83,42.72, 42,61, 40.03, 39.88, 38.20, 38.17, 37.00, 36.98, 36.16, 36.13, 35.94, 35.52, 35.47, 35.44, 34.11,
33.83, 33.45, 32.80, 32.76, 32.07, 32.02, 31.91, 31.52, 31.48, 29.78, 29.70, 29.62, 29.53, 29.33, 29.23, 28.73,
28.67,28.32,28.09, 27.22, 25.53, 24.21, 24.10, 22.69, 21.26, 21.18, 18.77, 18.48, 14.12, 12.33, 12.30, 12.01,
11.93.'°F NMR (376 MHz, CDCl3) § -115.20 (s, 1F). LC-MS: [M +H]"=484.3

ST 271
WED 271 24-[Q-FBARE)(RE)FHE]-4p-RHE-3p-2E-So-THLe-7-07 (11 4%
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B — 4 KN (5R)-5-[(1R,3aS,3bS,6R,7S,9aR,9bS, 11aR)-7- Z Mt % H -6- ¥ HE 9a,11a- — P JE -
2,3,33,3b,4,6,7,8,9,92,9b,10,11,11a- 1+ VU & -1H- 3R [ H [1,2-a] FE-1- | R HEE (151-7) (1 g, 2.17
mmol,1.0 eq)/EETEFEE (50 mL), #WMBKERSF(3.00 g,21.71 mmol,10 eq). [ 20 min, TLC Cfi
ik ORHER=1: 1D WK, IO 10 mL KFRERBARR, RRLKEOEE (30 mL*3) A,
WA AT 30 mL /K%, JE/KEBRBREN T4, WRAGAL G M IMAEEIRAE E M4l Crimik: 218
ZFE=73:27) A, B3 AEEEGR)-5-[(1R,3a8,3bS,6R,7S,9aR,9bS, 11aR)-6,7- - ¥6%:-9a,11a- . FF %-
2,3,3a,3b,4,6,7,8,9,9a,9b,10,11,11a-+ PU - 1 H-}F [RFF[1,2-a] FF-1- 2] R TS (271-1) (760 mg, 1.725
mmol, ZiHE: 95%, UXE: 79%).

'H NMR (400 MHz, CDCl3) 8 5.71 — 5.63 (m, 1H), 4.14 (d, ] =3.2 Hz, 1H), 3.67 (s, 3H), 3.56 (dt, ] =11.7, 4.1
Hz, 1H), 2.36 — 2.19 (m, 2H), 2.14 —1.79 (m, 6H), 1.76 — 1.62 (m, 6H), 1.59 — 1.51 (m, 3H), 1.49 — 1.33 (m,
5H), 1.25 (d, J =7.2 Hz, 1H), 1.18 (s, 3H), 1.08 (ddd, J =17.0, 12.6, 7.8 Hz,5H), 0.93 (d, ] =6.5 Hz, 3H), 0.68
(s, 3H).

£ -3 K WS % (5R)-5-[(1R,3aS,3bS,6R,7S,9aR,9bS,11aR)-6,7- — ¥4 4 -9a,1la- — H 4 -
2,3,38,3b,4,6,7,8,9,9a,9b,10,11,11a- PU A -1H- ¥ J%, JF[1,2-a] SE-1- ] DR B g (271-1) (1.8 g, 430
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mmol, 1.0 eq)#fRAENER (50 mL)H, JIAXTHFREER (0.57 g, 3.01 mmol,0.7 eq)Fl 4A 7> 19, Hifs
TRA AL SOBIRAE 25 CHRfiidE 1 he TLC (AL 288 Z.06=5:1) MR e 7K (10mL)
NI idh =, 7K R 218 2.5 3%50 mL)ZEHL . & FFA LA T H AR WA 27K (50 mL) Bk - Na2S04
T4, oL¥E, WA BN . FREERAE T AL CHMEE: 28R Z8E=90: 10), 1311 E[EA(SR)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- I H £-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12b- 1 P & -
3aH-BR 3R [11,21,2]3EFF[7,8-d][1,3] 5230 )8 -8- 22 | LM R (271-2) (1.6 g, 3.14 mmol, ZH)¥:
90%, UHE: 73%). 'HNMR (400 MHz, CDCl3) § 7.33 (d, ] =7.3 Hz, 1H), 7.23 (s, [H), 7.13 (d, ] =7.5 Hz,
1H), 7.03 (m, 1H), 6.02 (d, J =5.0 Hz, 1H), 5.68 (d, J =3.4 Hz, 1H),4.14 (s, 1H), 3.58 (s, 1H), 2.09 (t, ] =3.9
Hz, 3H), 2.00 (m, 2H), 1.78 (m, 12H), 1.56 (m, 4H), 1.38-1.30 (m, 9H), 1.18 (s, 3H), 1.00-0.95 (m, 7H), 0.88
(dd, J =13.7, 7.3 Hz, 4H), 0.66 (d, ] =3.4 Hz, 3H).

g =% B L & ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10b8,12bR)-2,2,5a,7a- VY H % -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b- I & -3aH-3F L FF[1,2":1,21FE H [ 7,8-d][1,3] = AR L JE -8- 4]
CUER PR (271-2) (1 g, 2.18 mmol, 1.0 eq)VA EFEPUE ML (50 mL)Hh, R EBEIMAPIESGHE (0.12
2,3.270 mmol,1.5eq), 25°CH$itE | he TLC CHHMEE: LR LBe=5:1) W RN 584, /KGRI
VR, UE, SRR 2R A o RS RIS JZ AT A A (Cf T R : B8 2.16=80:20) 75 21| [ (4 [H 44 (5R)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- 1 F 3£-4,5,52,5b,6,7,7a,8,9,10,102,10b,11,12b- 1 I & -
3aH-3F R FF[1,21,2]FE F[7,8-d][1,3] ~ S Z R K48 -8-FL ] h-1-8F (271-3) (1000 mg, 2.09 mmol, #f
J5:90%, 15 28:96%).

'"H NMR (400 MHz, CDCl3) & 5.80 (d, J =2.6 Hz, 1H), 4.41 (d, J =5.8 Hz, 1H), 4.09 (m, 1H), 3.64 (t, ] =6.5
Hz, 2H), 2.08 (m, 2H), 1.84 (tt, ] =18.5, 7.8 Hz,2H), 1.67 (m, 8H), 1.41 (td, J =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, J =4.6 Hz, 3H).

s M $ % 1L A& W (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- VY FE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-~ P &(-3aH- 35 [ H[1',2":1,213E FF[7,8-d][ 1,3] S A4 FF X g -8-
Ch-1-8F (271-3) (1 g,2.32 mmol, 1.0 eq)BRFE S H e (SOmL)H, MM T4 k5 (1.18¢,2.79
mmol,1.2 eq), 25°CH##E 1 he TLC CHIHBE: 288 Z.88=5:1) M54 . AmATmmEx, &
7K (10mL) NS RAR R F, 7K S FE( 3x50 mL)EE. &3 WU AR BATE 2E/K( 10
mL)ZE#, K Na2SO4 +4§, 198, RYEFT 2RI . M Z T4l CRE: 218 £ 1E=90:
10 ) 5 3 A f [l & (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10b8,12bR)-2,2,5a,7a- VY I 2 -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-~ VU &(-3aH- 3 [ H[1',2":1,213E F£[7,8-d][ 1,3] — AL B X g -8- 4
O (271-4) (750 mg, 1.58 mmol, 2iE: 90%, WFE: 68%).

"H NMR (400 MHz, CDCl3) 8 9.76 (s, 1H), 5.80 (d, J =2.7 Hz, 1H), 4.41 (d, J =5.8 Hz, 1H), 4.10 (dd, J =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
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=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).

BB HALEY 1-R-2-92(195.96  mg, 1.12 mmol,1.2 eq)EMAEVIERKTE (30 mL)H, BT
VKB BEIR 2-78°C, MMAIET A48 2.5M IE CHeiil (89.67 mg, 1.400 mmol,1.5 eq), PRIELHEHE 30 7384,
BE /5 0 AN (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- PU W 3 -4,55a,5b,6,7,
72,8,9,10,10a,10b,11,12b-+PUS-3aH-30 TR FH[1',2":1,2]3E F£[7,8-d][1,3] A Z3F RAE-8-FE | U (271-4)
(400 mg, 0.933 mmol,1.0 eq), HAFEEE. TLC CHMEF:ZMBZNE=5:1) WM. RMNEFRS,
FIBMEANEL K, , KIZH OB R 3x50 mL)AER . A HAHLUZ I BB E K15 mL)gk gk,
ZIE 26 Na2SO4 i, ) 38 IR 4R BIRL 5t o R R A Ak 2 AT Al Ah (i ik : 218 2 6=90:10), 1
£ I ) & (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- U K -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+PUA(-3aH-FF [ JF [ 1,2 1,2]3E 7 [7.8-d][ 1,3] = E A4 A [ 18 -8-FE -
1-Q-fARFE) C-1-BF (271-5) (400 mg, 0.610 mmol, £ :80%,UX%:65%). 'H NMR (400 MHz, CDCls)
8 7.46 (t, ] =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, ] =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 AN H ¥ A W (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- 4 T F -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-+PUZL-3aH-3F K H [ 17,211,236 H[7,8-d][ 1,3] = F A IR L Jg-8- K -
1-(2-9F 2K 2) - 1-FF (271-5) (400 mg, 0.76 mmol, 1.0 eq)¥Ff7E & H #% (20 mL)F, MAZEREF (0.215
mL,2.29 mmol,3.0eq), = Z 8% (0.530 mL, 3.81 mmol,5.0 eq)fl 4- & FMEIE (93.09 mg, 0.76 mmol,1.0
eq), FTAHREAWAE RN 25°CHERE 1 he TLC CHiMBE: 208 Z85=5:1) W sosise 4. FHEEE
K, FK (10 mL) IIAZIR AR RS, KZH S F L 3%20 mL)ZER . & IFA AR BRI &
#h7K(50 mL)#Ei, Na2804 +45, i, IRARTIBIRLE,, HL A EATalifh, CRmfE: L/ 4 FE=95:
5) 4 3 A & M & 4 B -(5R)-5-[(3a8,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,5a,7a- Yy I Z -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12b-+ VU -3aH-FF [ FF[ 17,2 1,21 FE FF[7,8-d1[ 1,3] — S A IR TR UG -8- 2 -
1-(2-FAF) CFEAE (271-6) (400 mg, 0.635 mmol, ZHE:90%, YWZ: 83%). 'HNMR (400 MHz, CDCl3)
8734 (t,]=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, J =5.8 Hz, 1H), 4.10 (dd, J =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, 5H), 1.26 (s, 3H), 1.16 (s, 5H),1.02 (m, 9H), 0.86 (m, 7H), 0.67 (m, 4H).
FHF Ktk & W L W -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- WY H F -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12b- PUE-3aH-FF [ FF[ 17,24 1,21 FE FF[7,8-d][ 1,3] = S 2 IR TR UG -8- 2 -
1-(2-F A F) O H s (271-6) (120 mg, 0.21 mmol, 1.0 eq)/AMRANE (5 mL)F, A N-FRIALZE
FmE R (6.92 mg,0.042 mmol, 0.2eq), i T &l FH L& (0.170 mL, 0.848 mmol, 4.0 eq)MIEH{REL(1T)
Tk (1.88 mg, 0.011 mmol, 0.05 eq), Fr{FRAMERBIE 25°CH R 18 hrse TLC CHTHES: L
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8 ZBE=10:1) Wil Ri5e 4. AEAERERAAT K, /K (10mL) IAZIRFAER S, KZEH LR
ZBE(3x1S mL)AEHL . & H LR B2 H WM A K15 mL)Fed, Na2SO4 -+, g, W4T
S, AREREET G CAHMEB: 28K 4BE=8: 200, & & -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- MU e B - T | A S
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+ VU -3aH-FF [ FF [ 1',2":1,2]3E 37 [7,8-d][ 1,3 ] — E A A K 18 -8- £ -
1-Q2-T 2 2E) SRR (271-7) (60 mg, 0.093 mmol, ZifE: 90%, WZ: 44%). 'HNMR (400 MHz, CDCl;)
87.34 (1,1 =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, ] =6.4Hz, 1H), 4.32 (d, ] =5.6 Hz, 1H), 2.34 (d, ] =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, ] =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, ] =3.5 Hz, 3H)

FNE KIS Y 28 -(5R)-5-[(3aS,5aR,5bS,7aR 8R,10aS,10bS, 12bR)-2.2,5a,7a- PY FF £ -11- 48, I 3 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-FPU & -3aH-A [ FF[1',2":1,2]3EFF[7,8-d][ 1,3] = A I 18- 8- KL -
1-Q2-F ) TR (271-7) (60 mg, 0.10 mmol)IEARAE I IE (SmL)+, ALK (11 mg, 0.103 mmol),
SRES 3 KIE, IR AW RBWAE H2, 25°CH iR 1he TLC Chilifk: 28R 4 88=3:1) W
WiTEAT. LI YE, WRARF B S. HLEEERAEE T Al b 2R 28E=80: 20), MEIAGBFKL
2 -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- P4 H . -11- % W F#H -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 73 F-3aH-FA [ FE [ 1,2":1,2]3EH[7,8-d][ 1,3 ] ~ A A 0 0g
8- ]-1-(2-F A I KRR (271-8) (40 mg, 0.062 mmol, ZHfE: 90%, WE: 60%). 'HNMR (400 MHz,
CDCls) 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, ] =17.1 Hz, 10H), 0.95 (ddd, ] =10.8, 9.5,6.5 Hz, 10H), 0.64 (d, J =3.2
Hz, 3H).

BhE BIEY Z8-(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS, 10bS, 12aR, 12bR)-2,2,5a, 7a- PU T =11 -4 IV £
-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 75 & -3aH-FF [ JF[11,2":1,2] 4E 3 [7,8-d][1,3] = F AR FF K
18-8-HE-1-(2- ) TALEE (271-8) (40 mg, 0.069 mmol)AFRETE PI AW (1 mL)d, MIAFEE (0.5
mL), FTf3RE WAL R S 25 CHEFE 2he TLC ik B8 ZHE=1:1) MM R R 58 4. %7K (1 mL)
TINZI SR R, KR IR LBR(3x15 mL)AHL . & FF 418 21621 H A MR & #7K (S mL)Pekk .
BHUAZH Na2SO4 46, i, WRAE7F S . ML RERAEZ T 204k CH s 288 Z8R=50: 50),
53] 5[4k 2.8 -(5R)-5-[(1R,3a8,3bS,5aR ,6R,7S,9aR,9bS,11aR)-6,7- —¥2 3 -9a,11a- — TP L -4-5H W 3
FNEATH-R R IFE[1,2-a] FE-1-5E]- 1-(2-FU 2638 AL BR (271-9) (25 mg, 0.041 mmol, ZiEE: 90%, WK
60%). 'H NMR (400 MHz, CDCl3) 8 7.34 (s, 1H), 7.23 (s, 1H), 7.13 (d,  =7.5 Hz, 1H), 7.04 (d, ] =9.4 Hz,
1H), 6.00 (s, 1H), 3.72 (s, LH), 3.58 (m, 1H), 2.87 (s, 1H), 2.38(s, 1H), 2.12 (d, ] =2.8 Hz, 2H), 2.08 (s, 4H),
1.94 (s, 1H), 1.80 (m, 6H), 1.70 (m, 2H), 1.42 (m, 8H), 1.26 (m, 7H), 1.04 (dt, J =24.0, 12.1 Hz, 7H), 0.86 (dd,
J=6.4,3.1 Hz, 3H), 0.63 (d, ] =3.2 Hz, 3H).

163



WO 2023/143399 PCT/CN2023/073236

4B BAE Y ZH-(5R)-5-[(1R,3aS,3bS,5aR ,6R,7S,9aR,9bS, 11aR)-6,7- — 524 -9a,11a- = FF H-4- %0
HANE-IH-FA I 1,2-a]FE-1-5E]-1-Q- A 25) S 2E R (271-9) (25 mg, 0.05 mmol)iE fR7EHEE (5 mL)
VYRR (LmL) KRS VE R, A ImoL [MEFEH (0.5 mL), FHBEIRAE 25CHHEHE 1 ho
TLC CHimBk: ZMRZBE=1:1 WNRFTES, BRI LR IR, FAmMmEsK (10mL) ¥
%o AN Na2SO4 45, ihuE, A2 & . A ERHENT A CRMmt: R 4BR=1: 1),
R3O [ 15 24-[2-TAAEIE) R IE) FHIE -4p- 0 3E-3p- 1 3 -50-AH B2-7-B7 - (271) (18 mg, 0.035mmol,
g 96%, WHE: 75%) . 'HNMR (400 MHz, CDCls) § 7.45 (t, ] =7.5 Hz, 1H), 7.23 (d, ] =5.8 Hz, 1H),
7.15 (1,1 =7.5 Hz, 1H), 7.02 (m, 1H), 5.00 (dd, J =7.1, 4.5 Hz, 1H), 3.72 (s,1H), 3.58 (m, 1H), 2.87 (t, ] =13.5
Hz, 1H),2.38 (t, ] =11.3 Hz, 1H), 2.19 (dd, ] =6.7, 3.0 Hz, 1H), 2.11 (dd,  =12.7, 2.8 Hz, 1H), 1.97 (d, =13.1
Hz, 1H),1.73 (m, 4H), 1.41 (m, 8H), 1.28 (s, 3H), 1.23 (d, J =16.5 Hz, 2H), 0.95 (m, 10H), 0.63 (d, J =2.0 Hz,
3H). '*C NMR (101 MHz, CDCl3) 8 215.07, 162.83, 128.71, 127.79, 127.20, 124.30, 122.12, 79.37, 73.82,
71.97, 58.86, 55.78, 54.96, 50.06, 48.98, 43.80,42.56, 38.63, 36.10, 35.91, 35.49, 28.41, 26.70, 25.62, 25.01,
22.21,21.12,18.69, 14.19, 12.06, 11.54. LCMS  [M+H-H,0] * =483

S 272
&t 272 S0-fEES-3p,4p,60,25-TUFE )45

FE— ¥4 (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-8-[(2R)-6-#13-6-F K B-2-%£1-2, 2, Sa, Ta-
PUHI -4, 5 5a,5b,6,7,7a,8,9, 10, 10a, 10b, 11, 12, 12a,12b-F /N E-3aH- A K[ 1',2":1,213E (7, 8-d][1,3]
TAFIAIE-12-17 (235-3) (25 mg, 0.053 mmol AR IUZRRIE (3 mL)RHEEE GmL)+, MAM
A5 (5.98 mg, 0.158 mmol) i #E 2he  TLC(Ailifik: Z08 ZFR=3: DI 56 4. MIZKATZ 12
TR, W4, HEENT, AU 28R 2B (0-80%), THEIMLAYI(3aS, SaR, 5bS, 7aR, 8R, 10aS, 10bS,
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12aS, 12bR, 128)-8-[(2R)-6-§% 3k -6- I H J-2-3E1-2, 2, Sa, 7a-PU i F-4, 5, 5a, 5b, 6, 7, 7a, 8, 9, 10, 10a, 10b,
11,12, 12a, 12b-+/5E-3aH-FR S H [ 1,21,2]3E (7, 8-d][1,3] A 4+ A 8- 12-1% (272-1) (15 mg, 0.028
mmol, 53.77%) A &£, 'HNMR (399 MHz, Chloroform-d) & 4.21 (d, J =5.1 Hz, 1H), 4.16 (s, 1H), 3.82
(dd, J =10.2, 5.8 Hz, 1H), 2.03 — 1.93 (m, 1H), 1.74 (s, 3H), 1.47 (s, 3H), 1.44 (s, 1H), 1.42 — 1.32 (m, 8H),
1.31 (s, 3H), 1.23 (s, 3H), 1.19 (s, 6H), 1.13 (s, 3H), 1.08 (t, J =9.1 Hz, 3H), 0.90 (d, ] =6.3 Hz, 3H), 0.84 (d,
J=9.9 Hz, 1H), 0.66 (s, 3H).

B ¥ (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aS, 12bR, 128)-8-[(2R)-6-F4k-6-F L Ji-2-3£1-2, 2, 5a,
Ta-PUF %4, 5, 53, 5b, 6,7, 7a, 8, 9, 10, 10a, 10b, 11, 12, 12a, 12b-+7~E-3aH-FR K IE[1',241,213E (7, 8-
d][1,3] =53 08 -12-BE (10 mg, 0.021 mmol )i fE7E FEE (5SmL), MAZEME (0.210mL, 0.210 mmol),
FIRBEE Th TLCCA R ZBR ZMea=1:1) R RiTE4. FH ORR C R K, ToKBBRAN T8, Wk
a5, FEENT, Al ZMR LBE (100:1~1:4), fFELEY) Sa-iH 8-3p,4B,60,25-VU1F (3 mg, 0.006 mmol,
27.03%) - 'HNMR (399 MHz, Chloroform-d) & 4.39 (s, 1H), 3.95 (s, 1H), 3.56 (d, ] =11.3 Hz, 1H), 2.06 —
1.92 (m, 3H), 1.79 (d, ] =11.8 Hz, 2H), 1.65 (s, 5H), 1.45 — 1.26 (m, 10H), 1.19 (s, 6H), 1.14 (s, 3H), 1.08 (dd,
J=19.0,9.6 Hz, 6H), 0.90 (d, J =6.3 Hz, 3H), 0.66 (s, 3H). *C NMR (100 MHz, CDCls) 8, 69.92, 69.32, 68.05,
44.36, 42.66, 41.93, 40.01, 36.27, 35.70, 34.47, 30.16, 29.36, 28.28, 25.92, 25.77, 20.83, 18.63, 12.06, 0.99.
LCMS:[M-OH] * =419.45.

SEfE) 273
&% 273 [(1R,3a8,3bS,5aR,6E,7S,9aR,9bS,11aR)-7- 32 & -1-[ (2R)-6- 2 F-6- FH H PE-2-3|-9a,1 1a-
THENEAIH-ARIF(1,2-2)FE-6- W R |2 5%
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1 3B,25- "5 HE-50-BH 5 -4-F7 (238) (30 mg, 0.07 mmol)¥i T 2.7 (5 mL)H, IIAEEEFLAE (9.94 mg,
0.14 mmo)MEEFREN (23.5 mg, 0.29 mmol), KRB RTE 90°C Hidkid®, TLC W CAHMRE: LKL
ME=3:1). WA RNMBHEHIHEHDEEZHAH CHMBE: 28 28 =030%) #
[(1R,3aS,3bS,5aR,6E,7S,9aR,9bS, 1 1aR)-7-F2 4 - 1-[(2R)-6-F2 k-6 F A Pé-2-31-9a, 1 1a- — FH I+ /N & - TH-
HRIRIH[1,2-a]3E-6- T2 ¥ 0 (8 mg, 0.018 mmol, 25.7%)41JF 83.65% HG[f{k. 'H NMR (400 MHz,
DMSO-d6) & 11.41 (s, 1H), 6.28 (s, 1H), 4.33 (dd, J =10.5, 5.8 Hz, 1H), 4.01 (s, 1H), 1.93 (dd, J =26.3, 9.9
Hz, 2H), 1.84 — 1.73 (m, 3H), 1.65 — 1.56 (m, 3H), 1.47 (s, 4H), 1.29 (d, ] =10.8 Hz, 4H), 1.20 (s, 3H), 1.15
(s, 3H), 1.08 — 1.03 (m, 2H), 1.01 (s, 6H), 0.95 (s, 2H), 0.85 (d, J =6.4 Hz, 3H), 0.75 (d, J =12.5 Hz, 2H), 0.69
(s, 3H), 0.59 (s, 3H). '°*C NMR (101 MHz, DMSO-d6) & 158.63, 74.11, 69.20, 56.18, 56.16, 53.85, 49.87,
44.54,42.54,36.58, 35.99, 35.65, 35.14, 32.13, 31.33, 29.84, 29.65, 28.24, 24.18, 23.01, 21.66, 20.69, 18.94,
13.80, 12.30. LCMS: [M+H] * =434 45,

S 274
L&) 274 (IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-4,4- —F-1-[(2R)-6-F2 5 -6- FH F PF-2-5]-9a,
11a- = FETNE-1H-F R IH(1, 2-a13E-6,7-—FF [JE L
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254-3 2741

274-5

274

3 ¥ E-(IR, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2. W L -6- A Pi-2-3E]-6-F4 4 -9a,
lla-ZF3E-2,3,32,3b,4,6,7,8,9,9a, 9, 10, 11, 11a-+PIS-1H-FR I [1,2-1]FE-7-5E 8 (254-3) (480
mg, 0.96 mmol)iF T & F KE(10 mL), A= Z[E(266 mg, 2.63 mmol), 4-— FHEHMLE (10.7 mg, 0.09
mmol)FI ZEZHF (179 mg, 1.75 mmol), KFEIEZE RSB 2 /M. TLC CaMEE: ZBROBE=5:1) &
MR REe DUAKER, SRR =R, KPR —IK, RKBRIRENT1, IR 1M A b 4t
fh Caihiik: 288 Z5=0%~10%), 53] Z.fE-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6- Z. BEA - 1-[(2R)-
6- LA FE-6- F FE PE-2-%E1-9a, 11a- - FEE-2, 3,32, 3b,4,6,7,8,9,9a, 9b, 10, 11, 11a-+ VI &-1H-FF LI
[1, 2-i]3E-7-&f5 (274-1) (400 mg, 0.73 mmol, 76.9%)H [ 14. "H NMR (399 MHz, Chloroform-d) &
5.79 (d, ] =4.1 Hz, 1H), 5.48 (d, J =3.3 Hz, 1H), 4.72 (dt, ] =12.4, 4.1 Hz, 1H), 2.04 (d, ] =0.9 Hz, 3H), 2.04
—2.00 (m, 2H), 1.99 (d, J =0.9 Hz, 3H), 1.95 (d, J =0.9 Hz, 3H), 1.92 — 1.76 (m, 3H), 1.68 (d, J =4.5 Hz, 2H),
1.62 (d, J =12.4 Hz, 2H), 1.52 (s, 2H), 1.50 — 1.42 (m, 3H), 1.40 (s, 6H), 1.35 (s, 3H), 1.24 (d, J =12.1 Hz,
2H), 1.15 (dd, J =11.3, 6.0 Hz, 2H), 1.11 (s, 3H), 1.06 (dd, ] =11.4, 6.7 Hz, 2H), 0.99 (d, ] =6.9 Hz, 2H), 0.90
(d, ] =6.4 Hz, 3H), 0.65 (s, 3H).
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BB B AR, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6- LB - 1-[(2R)-6- 2. Bl 5 Fk-6- 1 2 fi-2- £ -
9a, 1la- ~ 32,3, 3a,3b,4,6,7,8,9, 9a, 9b, 10, 11, 11a-+ VY- 1H-3FRIH[1, 2-1]3E-7-F:B (274-1)
(350 mg, 0.64 mmol)# T NEAT, I AEEREEL (1.46 mg, 0.008 mmol) , N-¥8JE41 2 — FHEETERE (13.5
mg, 0.08 mmol), TEMTEE (297 mg,3.3mmol) FERFF. TLC ChHHE: LR ZER=5:1) M
R RNEEHRIG, MKHR, H O CEREER =R, KPR —IK, KBBRAN T, K474 30
A ETail ChBE: 2R Z8E=0%~20%) 1331 Z./R-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6-2.
Wi £ 1-[(2R)-6- L BL S FE-6- T HE Ji-2-2]-9a, 11a-— P E-4-F W £-2, 3, 33, 3b, 4, 6,7, 8,9, 9a, 9b, 10,
11, Na-+ WS- TH- 3R I 1, 2-i]3E-7-2 0 (274-2) (170 mg, 0.3 mmol, 47.4%) A B [F14 . '"HNMR (399
MHz, Chloroform-d) & 5.90 (s, 1H), 5.59 (d, ] =3.2 Hz, 1H), 4.78 (dt, ] =12.4, 4.0 Hz, 1H), 2.30 (dt, J =21.6,
10.1 Hz, 2H), 2.08 (s, 3H), 2.03 (s, 1H), 2.01 (s, 3H), 1.97 (t, J =3.6 Hz, 1H), 1.95 (s, 3H), 1.82 (dd, J =30.6,
10.4 Hz, 3H), 1.73 — 1.60 (m, 2H), 1.40 (s, 6H), 1.35 (t, ] =8.7 Hz, 4H), 1.30 (s, 3H), 1.24 (d, ] =7.0 Hz, 3H),
1.16 (dt, ] =17.2, 7.5 Hz, 3H), 1.05 (dt, ] =18.9, 8.9 Hz, 3H), 0.91 (d, J =6.4 Hz, 3H), 0.66 (s, 3H).

=3 ¥ 2M-(IR, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-6-Z Bt F-1-[(2R)-6- £ Bh 5 25 -6-F AL -2 2L )-
9a, 1la- — I HE-4-5 T 4E-2, 3, 3a, 3b, 4, 6, 7, 8, 9, 9a, 9b, 10, 11, 11a-+PYE-TH-FFRIF[1, 2-i]FE-7-4E 6
(274-2) (190 mg, 0.34 mmol)% T IE/K FIE (6 mL), MAHEE (10% w/w), ERBEHRGAEETH
/N, TLC CHMEE: LR OTR=5:1) WIS 5E 4. A7 S SORAHAH il ZR-(1R, 3a8, 3bS, 5aR,
6R, 7S, 9aR, 9bS, 11aR)-6- Z [ % Fk-1-[(2R)-6- LT 4 J=-6- FH AL P-2- 4k 1-9a, 11a- — FH AE-4- AR A
SITH-3R R 3R, 2-i)3E-7-%:E8 (274-3) (120 mg, 0.21 mmol, 62.9%)A @&, 'H NMR (399 MHz,
Chloroform-d) 8 5.15 (s, 1H), 4.75 (dd, J=11.9, 3.8 Hz, 1H), 2.49 (t, ] =13.5 Hz, 1H), 2.30 (t, ] =11.3 Hz, 1H),
2.18 (d, ] =10.4 Hz, 1H), 2.09 (s, 3H), 2.08 — 2.03 (m, 1H), 1.99 (s, 1H), 1.95 (d, ] =4.3 Hz, 6H), 1.91 — 1.80
(m, 3H), 1.76 — 1.62 (m, 4H), 1.49 (d, ] =3.3 Hz, 2H), 1.39 (s, 6H), 1.34 (d, ] =7.8 Hz, 4H), 1.26 (s, 3H), 1.23
—1.14 (m, 2H), 1.12 — 1.04 (m, 4H), 1.03 — 0.91 (m, 2H), 0.89 (d, ] =6.4 Hz, 3H), 0.62 (s, 3H).
EIE % 2F-(1R, 3aS, 3bS, 6R, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- 2 kA 4k -6- T 5k Pé-2- L -6- 32 1L -9a,
11a-—3£-2,3,3a,3b, 4, 6,7, 8,9, 9, 9b, 10, 11, 11a-+PUE-1H-FAZI[1, 2-1]3E-7-2EE (274-3) (110
mg, 0.2 mmol)iA T W (2-F A L3RI =HIbBT SmL)H, FHRZE 80°C, FiH:2 /I, TLC CHIH
fif: ZBRABE=5: 1) WM. KRGS R IGEIAKFAK, AHMS &, T8, Wabe)s 248 E el
CRMEE: 28 2. lE=0%~20%) 135 Z.%-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6- L L H %4, 4-
Z-9a, 11a-— - 1-[(2R)-6- F AL BE-5-1-2- 3 | -8 2 TH-3R I (1, 2-1]9E-7-25F8  (274-4) (50 mg,
0.096 mmol, 48.8%) [T {4[E 4. 'H NMR (400 MHz, DMSO-d6) & 5.08 (d, ] =44.2 Hz, 2H), 4.73 (d, ] =12.3
Hz, 1H), 2.03 (d, T =8.1 Hz, 3H), 1.92 (s, 2H), 1.86 (d, J =1.1 Hz, 3H), 1.80 (d, ] =16.9 Hz, 2H), 1.74 (d, J
=11.1 Hz, 3H), 1.65 (d, ] =14.8 Hz, 4H), 1.60 (s, 3H), 1.52 (s, 3H), 1.42 (d, T =12.2 Hz, 1H), 1.29 (d, T =13.5
Hz, 4H), 1.26 — 1.13 (m, 4H), 1.12 - 0.99 (m, 3H), 0.97 (s, 3H), 0.93 (s, 1H), 0.87 (d, ] =5.8 Hz, 3H), 0.57 (d,
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J=20.1 Hz, 3H).

FHL ¥ ZIR-(1R, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6- 2. Ik A -4, 4- -9, 11a- — H H-1-[(2R)-
6-F JE Ji-5- 4 -2- 26 | H S E-TH-IR IR, 2-13E-7-28 08 (274-4) (50 mg, 0.1 mmol)i T VU LR (3
mL)FI7K(0.75 mL)FVE A VEFId, A N-IRAST ZBLIERE (15.2mg, 0.085 mmol), FiEH+#E 1h. TLC

CHMEE: ZMOBR=5: 1) BN REERGIMAKI LR LBREER, AN BT, W40
SN E . it 28 28E=0%~20%) 53| Z8-(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS,
11aR)-6- LB ZE-1-[(2R)-5-1R-6-F2 B -6-FF B Ji-2- 214, 4-—F-9a, [1a- — HFE+NE-1HAKIF(L, 2-
i]3E-7-%05 (274-5) (30 mg, 0.049 mmol, 50.7%) A & [f A, '"HNMR (400 MHz, DMSO-d6) & 5.09 (d, J
=44.0 Hz, 1H), 4.78 — 4.60 (m, 2H), 3.78 (dd, J =21.3, 10.9 Hz, 1H), 2.04 (d, ] =8.1 Hz, 3H), 1.99 — 1.88 (m,
2H), 1.86 (s, 3H), 1.84 — 1.72 (m, 4H), 1.65 (d, ] =10.7 Hz, 4H), 1.41 (s, 2H), 1.32 (s, 5H), 1.22 (s, 3H), 1.16
(s, 3H), 1.09 (d, T =18.8 Hz, 4H), 0.97 (s, 3H), 0.88 (d, J =6.5 Hz, 3H), 0.58 (dd, ] =20.2, 3.7 Hz, 3H).

HEAE B ZM-(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6- ZF & FE-1-[(2R)-5-1R-6-F 1E-6- TP FE -
2-3£1-4, 4- 7 9-9a, 1la-— B EANE-1H-FR LI, 2-i]3E-7-2E5 (274-5) (30 mg, 0.05 mmol)iE TPy
SMEm 3 mL)H, EERAR TRIER 0°C, MANESEE (31 mg, 0.8 mmol), JHEZE 70°CHHE 1
/NBF - TLC ATk : R HER=3:1) WM. RNEHRE, AEIRER, NKEER, HZB b
RH=IR, AN A SRR —IR, AKBRIREA T, R4S AL B 2ith CRiE: 2K ZBs=0-
30%) BF(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-4,4- f-1-[(2R)-6-F5 3k -6- FH K i -2-3£1-9a, 11a-
T REAFARE-H-H IR, 2-a]3E-6,7- Z 1 (274) (9.2 mg, 0.02 mmol, 41.6%) ZEEE 73.48% H (L[5 14
'H NMR (400 MHz, DMSO-d6) 6 4.37 (d, J =6.0 Hz, 1H), 4.21 (d, J =3.4 Hz, 1H), 4.01 (s, 1H), 3.50 (d, J
=41.3 Hz, 1H), 3.23 (s, 1H), 2.15 — 1.85 (m, 3H), 1.74 (s, 2H), 1.69 — 1.50 (m, 5H), 1.39 (d, ] =11.6 Hz, 3H),
1.29 (d, J =9.6 Hz, 4H), 1.23 (s, 2H), 1.20 (s, 2H), 1.15 (d, ] =8.8 Hz, 2H), 1.06 (s, 2H), 1.01 (s, 6H), 0.95 (s,
3H), 0.92 (s, 1H), 0.86 (d, ] =6.4 Hz, 3H), 0.57 (d, ] =19.5 Hz, 3H)."*C NMR (101 MHz, DMSO-d6) & 72.94,
71.50, 69.19, 55.15, 51.01, 48.73, 44.54, 43.08, 36.61, 35.60, 35.06, 29.84, 29.66, 28.42, 25.93, 20.67, 20.48,
19.02, 14.10, 12.06. '’F NMR (376 MHz, DMSO-d6) & -86.70, -87.32, -108.70, -109.32. LCMS: [M-OH'] *
=439.4

SEhtfs) 275
&Y 275 24-[(2,4,6- —F L) (FRIE) B 2L -S0-AHKE-3B,48-—BE [ %
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275

233-3 2751

275

B, — & ¥ E& P (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- PU H 3 -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 75 & -3aH-A 3 JF[1',2":1,214E 01 [7.8-d][1,3] = E A 48
-8-FE] L% (233-3) (50mg, 0.116 mmol, 1.0eq) WfRAETIEFKTE (5 mL), ¥R RAEIZE 00C )5,

MBI (,4,6- = F K (2,4,6-=FIRFFA E T 24 %52 (2.7mL, 0.580 mmol, Seq), KB
RTEZ WL the TLC CAMIEE: LR ZH6=5:1) WP 5E 4% K 20mL KB 7K N2 S Rk 5
1, MR ONE (S0mLx3) A, EIFANAEHK BomL) ¥k, &IFANUEE, KA1
i MM EBESHEREZN (HWMB 0 ZKRZE =9 : 6 ) 132 (1 H 1 (GR)-5-
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[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR,12bR)-2,2,5a, 7a- Y F S -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7 & -3aH- 3 [ H [ 1',2":1,2] 3 FF[7,8-d][ 1,3 = A A )8
-8-#1-1-(2,4,6- = A ) - 1-FF (275-1) (30 mg, ZiJE 90%, YNZK 41.36%). 'HNMR (400 MHz, CDCl3)
8 6.65 (1, ] =8.6 Hz, 2H), 4.97 (1, ] =7.3 Hz, 1H), 3.98 (d, J =15.0 Hz, 2H), 1.94 (d, J =13.4 Hz, 2H), 1.77 (s,
6H), 1.71 — 1.54 (m, 12H), 1.51 (s, 3H), 1.37 (dd, J =25.0, 12.7 Hz, 7H), 1.30 (s, 3H), 1.28 — 1.17 (m, 6H),
1.04 (s, 3H), 1.00 — 0.92 (m, 2H), 0.87 (d, ] =6.3 Hz, 3H), 0.64 (t, ] =4.0 Hz, 3H), 0.59 (s, 1H).

£ =% B KR N ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- VI I & -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ /N & -3aH-FF [ FE[1',2":1,2]3E H [ 7,8-d][1,3] 5240 18
8-FE]-1-2,4,6-=FHEH) C-1-FF  (275-1) (30 mg, 0.053 mmol, 1.0 eq)iF T-PUEILAE (5 mL)H, A
P bR (0.5 mL, 3mol/L), Sk &AL EEAHE 40 mine TLC Cfyjfk: 208 Z.F5=2:1) Wil e Bise 4.
WK (lomL) MAF AR, KERH IR CHR(3>x25 mL)ZER . &3 LK 48RRI H A i
IK(3x10 mL)BEi . 28 Z K82 JCKBREREN T4, 1 B AR 473 20 & o FE OB AR JZHT Cf ik
LR ZEE=T73 « 27) 4lifk, 152 A @k 24-[(2,4,6- 5 IKFE)(BF) FIE]-Sa-IEE-3B,4B- 12 (275
(11.07 mg, ZhJF 92.28%, Y& 36.67%). 'HNMR (400 MHz, CDCl3) § 7.10 (t, ]=9.0 Hz, 2H), 5.39 - 5.33
(m, 1H), 4.81 (d, ] =4.6 Hz, 1H), 4.28 (d, J =6.0 Hz, 1H), 3.88 (d, J =2.9 Hz, 1H), 3.47 (s, 1H), 3.27 (dd, J
=5.9, 4.0 Hz, 1H), 1.88 (d, J =10.9 Hz, 1H), 1.75 — 1.45 (m, 10H), 1.42 — 1.25 (m, 8H), 1.17 (d, J =12.4 Hz,
3H), 1.05 — 0.97 (m, 4H), 0.94 (s, 3H), 0.81 (d, J =7.0 Hz, 3H), 0.75 (s, 1H), 0.59 (s, 3H), 0.54 (s, 1H). '*C
NMR (101 MHz, CDCl3) 8 169.92, 168.42, 158.42, 104.02, 99.81, 99.56, 73.84, 72.24, 71.29, 65.37, 65.24,
55.53, 54.21, 47.80, 41.59, 38.87, 36.65, 35.85, 34.46, 34.37, 31.36, 30.91, 28.68, 27.19, 24.98, 24.85, 23.17,
21.58,19.56, 13.66, 11.03. LCMS :  [M+H-2H,0] * =488

ST 276 & 277
WEY 276 3p,5,25-=F5FMH K-4-BF 1455

B 277 3p,25- "5 ENE K -6(5)-1E-4-B ()%
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OH -
OH 248-5

O
2761 276-2

B—3 7 50 mL F S, K 2 B-(1R,3a8,3bS,7S,9aR,9bS, 1 1aR)-5a,6- ~F2FE-1-[(2R)-6-F2F£-6-FF
e pe-2-3£1-9a,1 1a- — H N A -TH-FR R [ 1,2-1)3E-7-54 B8 (248-5) (42 mg, 0.088 mmol)#i iR T ~ & 7
FE(1.5mL), 7EEHE TN N-F 2 b 41(15 mg, 0.13 mmol), 4A 519 (21 mg) F1PU KX m4T
&% (6 mg, 0.018 mmol) , FHRAWEZIR FHH: 3 i TLCCAMBE: LR LBR=3: DM, «
SIS FT , 18RSI N R B AR KA (1S mL)H, B &R BE(10 mLx3)AEHL, AN 4
K10 mL)#E A 2B A N, KA EREN T8, 108, IR M= Mo K= A 2R AT B M 4l
W BB Al LR LBR=3/1), 195G L#2-(1R,3a8,3bS,7S,9aR,9bS, 11aR)-5a- 2 - 1-
[(2R)-6-F245-6- Ak JH-2-HK1-9a,1 1a- — I H-6- S Wk TR - 1H-3 R FE[1,2-1]3E-7-24 08 (276-1) F1Z
R -(1R,3aS,3b8S,7S,9aR,9bS,11aR)-1-[(2R)-6- ¥£ 3 -6- F FE B¢ -2- FE 1-9a,11a- — F 3 -6- & W % -
2,3,32,3b,4,6,7,8,9,92,9b,10,11,1 1a- WU SR -1H-FF K FF[1,2-1] FE-7-2: 6 (276-2) (FVR-EH) (35 mg, AiRE:
90 %, J7FE: 76.90%).

LC-MS  (276-1) : [M+Na]+=499.4
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LC-MS (276-2) : [M+Na]'=481.4

BB 1E SomL BREH, 5 412-(1R,3a8,30S,7S,9aR,9bS, 1 1aR)-5a-# £+ 1-[(2R)-6-F2 £ -6- I B F
2- 4 1-9a,11a- 2 -6- S W 2+ o5 A -1H- 36 K JF [1,2-] 36 -7- 2 BE (276-1) F1Z TR -
(1R,3aS,3bS,7S,9aR,9bS,11aR)-1-[(2R)-6- ¥£ & -6- B £ Ji -2- & ]9a,1la- = F % -6- & T £ -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 1a- 1+ VY & - 1H-FF R FF[1,2-1]FE-7- BB VR A (276-2) (35 mg, 0.074
mmol)iAH iR T VU S (1 mL)YFI F FE (1 mL), FE=E T IMARERH (51 mg, 0.37 mmol)AI7K (0.5 mL),
Bl J5 7E I8 T Bk 3 /B, TLC( ik 4 1R LHE=2: DR B M EEHR G, JTIKAS mLFERE, &
iR 208 (10mL=3) FEHL, FHMAIE Eh/K(10 mL)BEARREMUK G HLIEW, FJCKBRRRAN T8, LIUE, &
A TRRLT e R RS REL T Al oy B ARk 2B O BE=2: 1), REIOEE M 3B,5,25- =5
AR S -4-BH (2760 (11.05mg, AiE: 93.95%, =% 54.38%)F1 3B,25- —F2H:HH (4 -6(5)-K-4-H (277)
(625 mg, ZifE: 100%, F=Z: 48.98 %).

276: 'H NMR (400 MHz, DMSO) 8 4.21 (d, ] =6.1 Hz, 1H), 4.12 = 4.11 (m, 2H), 4.03 (s, 1H), 2.17 - 2.12 (m,
1H), 2.02 — 1.93 (m, 2H), 1.85 — 1.69 (m,4H), 1.60 — 1.41 (m, 6H), 1.37 — 1.23 (m, 14H), 1.15 (s, 3H), 1.05
(s, 6H), 0.89 (d, J =6.4 Hz, 3H), 0.65 (s, 3H). *C NMR (101 MHz, DMS0) 211.02, 80.19, 77.97, 69.24, 56.28,
45.52, 44.58, 42.62, 36.65, 36.22, 35.74, 34.53, 33.17, 29.88, 29.70, 28.51, 28.36, 26.27, 24.31, 21.09, 20.81,
18.99, 15.50, 12.35. LC-MS-MS [M+H] =435

277: '"H NMR (400 MHz, DMSO0) & 7.71 (s, 1H), 4.03 (s, 1H), 3.18 (s, 0.5H), 3.02 (s, 0.5H), 2.93 — 2.85 (m,
1H), 2.33 —2.26 (m, 1H), 2.12 — 1.69 (m,9H), 160 — 1.27 (m, 15H), 1.12 (s, 3H), 1.05 (s, 6H), 0.90 (d, J =6.4
Hz, 3H), 0.68 (s, 3H). *C NMR (101 MHz, DMSO) & 193.37, 141.85, 139.73, 69.23, 56.09, 56.00, 54.31,
44.60, 42.39, 37.73, 36.62, 35.66, 35.14, 34.78, 32.79, 31.33,29.88, 29.70, 28.26, 24.27, 22.79, 21.02, 20.69,
18.99, 17.26, 12.25. LC-MS[M+Na]*=439.3

SKHE] 278
EW 278 24-[1-Q-FFKE)-1FE LB )-50- M0 fw-3p,4p-—BF %
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MeMgBr, THF

DMP,DCM  rt —_—
n-BuLi, THF,-780C

¥ — ¥ K F (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- PU I FE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-7S & -3aH-3A 3 [1',2":1,213E 97 [7,8-d][1,3] = A A )@
-8-3) VA% (233-3) (30 mg, 0.07 mmol)¥AETE PUEMENY (1 mL)H, AR EZ L ¥ (0.279 mL),

RBL 1B A, TLC(A MK TR BE=5: ) IR B, JFRMEAS K, RS ER K, L8
CBREEHL, AN TKBRERAN T8, AL U AT BT 4ifl. CAlik: 488 Z86=90: 10D [ {A(6R)-
6-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12aR,12bR)-2,2,5a,7a- vy H e -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7 A -3aH- 3 [ H [ 1,2":1,2] 37 [7,8-d][ 1,3 ] A A )8
-8-F1Hi-2-fiF (278-1) (30 mg, 0.054 mmol, 4H)¢: 80%, UWLE: 77.13%). 'HNMR (400 MHz, CDCI3)
§5.23 (s, 1H), 3.99 (m, 2H), 1.94 (s, 1H), 1.78 (dd, ] = 11.0, 7.9 Hz, 2H), 1.51 (s, 2H), 1.41 (m, 5H), 1.30 (s,
2H), 1.24 (m, 3H),1.19 (d, J = 6.2 Hz, 2H), 1.04 (s, 2H), 0.91 (d, J = 6.4 Hz, 2H), 0.65 (d, ] = 4.8 Hz, 3H).

#= = F W | (6R)-6-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- [ H F -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 7N &-3aH-F1 I 1',2": 1,219 [ 7,8-d1[ 1,3] — H A IR 8
-8-FE1PE-2-1F (278-1) (30 mg, 0.067 mmol,1.0 eq)/EMARAE & ki 2 mL)F, MABR TS T A7
(34.18 mg, 0.081 mmol, 1.2 eq), M 2 /INFAA, TLCHTHEE: 288 ZEE=5:D)IEM 5, Rl AH
K INFIERERN A K, TR BRI LA s, B AU KRB By T, AL PRd R Z A 4difd,
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CHrimBE: 2% Z.56=80: 20) 14 TE 4 (6R)-6-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,52,7a- 11
H %-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S & -3aH- 3R & [ 1',2:1,2] FE F[7,8-d][1,3] — E 4~
PR )8 -8- 25 | -2 (278-2) (20 mg, 0.036 mmol, Zi:80%, WK : 53.58%). 'H NMR (400 MHz, CDC13)
57.46 (t,] =7.6 Hz, 1H), 7.22 (d, ] = 8.0 Hz, 1H), 7.15 (t, ] = 7.5 Hz, 1H), 7.02 (m, 1H), 5.31 (d, ] = 5.3 Hz,
1H), 4.95 (m, 1H), 3.48 (m, 1H), 2.22 (dt, J =13.2, 11.8 Hz, 2H), 1.96 (d, ] = 14.1 Hz, 2H), 1.75 (m, 5H), 1.37
(d, J=26.9 Hz, 3H), 1.14 (m, 9H), 0.99 (s, 5H), 0.90 (m, 13H), 0.66 (d, J = 2.1 Hz, 3H), 0.05 (s, 6H).
FE=H W -R-2-FPE(15.75 mg, 0.090 mmol)FHRAE VI ENIE (0.5 mL)F, &SRS, T UK R
F)-780C, BEGIIAIE T £48,2.5M IE VR W (6.34 mg, 0.099 mmol), M 0.5 NEFAA, BEE A
(6R)-6-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a, 7a- w H s -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+7N & -3aH-FA [ [1',2:1,213E 37 [7,8-d][1,3] = A A )@
-8-FE]PE-2-fil] (278-2) (20 mg, 0.045 mmol,1.0 eq)IPUEIRIREAW (0.5 mL), TLC(CH i LR L B8
=SMRI SR, JRBHEAE R, RSHIRE K, LR OBEZEM, B JCKIRR N T4, FLah
P R oA Cop o BE 2 B OZ T =80 : 20 ) [0 {8 [ 4k (6R)-6-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- ] o A -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S & -3aH-FF [ FE[ 1,21, 2] FEFE [ 7,8-d][1,3] A ZH 148
-8-Fk1-2-(2-F IR K Hi-2-BF (278-3) (20 mg, 0.03 mmol, #lij%:80 %, ULZFK: 65.79%). 'HNMR (400 MHz,
CDCI3) & 7.54 (m, 1H), 7.24 (s, 1H), 7.12 (s, 1H), 7.00 (dd, J = 13.4, 7.1 Hz, 1H), 4.00 (s, 2H), 1.92 (d, J =
12.2 Hz, 2H), 1.75 (d, J = 12.7Hz, 4H), 1.67 (dd, J = 13.6, 3.0 Hz, 2H), 1.61 (s, 4H), 1.51 (s, 4H), 1.45 (d, J =
15.1 Hz, 6H), 1.30 (s, 4H), 1.21 (m, 6H), 1.03 (d, J = 3.8 Hz, 4H), 0.95-0.80(m, 10H), 0.64 (m, 3H).
X ik # (6R)-6-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-2,2,5a,7a- I H & -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 75 & -3aH-F [ [ 1',2":1,2] 3E [ 7,8-d] [ 1.3] —E A FR )8
-8-H]-2-(2- A EHE-2-KF (278-3) (20 mg, 0.037 mmol ) ARZE TUEIE (3 mL) P, MIAFELER (0.012
mL, 0.037 mmol), M | /MR EA, TLCCRMEE: L8 ZEE=3: DM R, JEBEANL, KR
TRIR VK, LR CERZEML, A HUAHJCAKERIREAT6, HLA PRIERE E T4l Ch ik 208 £ 1E=70:
300 [TEER 24-[1-Q-T A Hk)-1-F2 9k 2.4 )-Sa-fH FE-3B,4p- % (278) (10.12 mg, 0.017 mmol, 1&
#:46.33%). 'HNMR (400 MHz, CDCI3) § 7.53 (d, J = 7.1 Hz, 1H), 7.22 (m, 1H), 7.12 (1, ] = 7.2 Hz, 1H),
7.00 (dd, J = 12.4, 8.0 Hz, 1H), 3.73 (s, 1H), 3.55 (m, 1H), 1.89(dd, ] = 27.5, 9.2 Hz, 3H), 1.64 (d, ] = 5.5 Hz,
2H), 1.61 (s, 3H), 1.55 (m, 2H), 1.32 (m, 9H), 1.17 (m, 2H), 0.98 (m, 13H), 0.82 (m, 3H), 0.60 (m, 4H).1’C
NMR (101 MHz, CDCI3) 3 187.61, 132.72, 127.25, 124.75, 123.95, 115.81, 77.22, 74.86, 72.31, 48.83, 42.59,
39.88, 36.87, 35.48, 35.39, 32.39, 28.21, 26.00,25.86, 24.19, 20.57, 18.48, 14.67, 12.06. LCMS (ESI) [M+H-
3H,0] " =447

e 279 &280
&Y 279 B 280  24-[(R)-(2-F A 45 (F k) 3K - Sa-AHE-3B,4B- —HEEE 24-[(S)-QQ-TR A ) (F2 4k ) H
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H-50-PHKE-3p,4p- —HF HIA K
Hep, WA 279 k&9 280 My s — M I Ad, 43 BN BT B 1 — A

280 or 279 279 or 280

H B W24-[(2- A AL ) (F2 35 ) 1 4L ]-50-H B5-3P,4p- 7 (234) (20 mg, 0.041 mmoliB i TR/ (s
Waters Acquity UPCC ; ¥t 7 : Daicel CHIRALPAK OJ 3, 3*150mm, 3um : Vi34 :A/B:

CO02/MeOH(0.1%DEA)=85/15 ; ¥fii#: 2.0 ml/min

37 BRI BRI AL & Y280 EE T [A]: tR=4.837 min  5.24 mg, 0.010 mmol, &

: 24.16%) AL S 45279 (IR EE 1) il : tR=5.388 min  4.00 mg, 0.008 mmol, LZ:  19.64%).

280: 'H NMR (400 MHz, ) § 7.45 (s, 1H), 7.22 (m, 1H), 7.16 (d, ] =7.6 Hz, 1H), 7.02 (m, 1H), 5.00 (d, J
=6.5 Hz, 1), 3.74 (s, 1H), 3.57 (s, 1H), 1.94 (d, J =11.9Hz, 1H), 1.72 (m, 10H), 1.54 (m, 4H), 1.38 (m, 61),
1.24 (dd, J =21.6, 11.4 Hz, 4H), 1.06 (d, ] =8.4 Hz, 4H), 1.01 (s, 3H), 0.88 (d, J =6.1 Hz, 3H), 0.63 (s, 3H).
19F NMR (377 MHz, CDCl3) § -119.78 (d, ] =10.2 Hz, TH). LC-MS : [M+H-3H,0] " =451.6

279:  'H NMR (400 MHz) & 7.46 (1, ] =7.1 Hz, 1H), 7.23 (s, 1H), 7.01 (m, 1H), 5.00 (m, 1H), 3.74 (s, 1H),
3.55(d, ] =11.2 Hz, 1H), 1.95 (d, ] =12.2 Hz, 1H),1.75 (d, ] =15.6 Hz, 7H), 1.66 (s, 5H), 1.39 (t, ] =11.6 Hz,
7H), 1.25 (t, J =14.7 Hz, 4H), 1.05 (d, J =9.9 Hz, 4H), 1.01 (s, 3H), 0.88 (d, J =6.1 Hz, 3H), 0.64(s, 3H). 'F
NMR (377 MHz, CDCL)  -119.78 (d, ] =10.2 Hz, 1H). LC-MS : [M+H-3H,0] “ =451.6

ST s 281
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LAY 281 24-|3-FARE)(FRE)FH | -Se-1EET-3p,4p- B Il

ZHEYG 275, K 2,4,6- = FECRA BRI, HEMEY) 24-[(3-FARE)(FEEL) F 5 ]-50-IH bi-
3B,4p- 1% (281) 'H NMR (400 MHz, DMSO) 8 7.37 — 7.28 (m, 1H), 7.11 (t, ] =9.2 Hz, 2H), 7.02 (t, ]
=8.6 Hz, 1H), 5.21 (d, ] =3.3 Hz, 1H), 4.51 (s, 1H), 4.29 (d,J =5.9 Hz, 1H), 3.89 (d, J =3.0 Hz, 1H), 3.47 (d, J
=2.1 Hz, 1H), 3.28 (dd, J =7.7, 3.7 Hz, 1H), 1.89 (d, J =12.6 Hz, 1H), 1.75 — 1.46 (m, 8H), 1.41- 1.13 (m,
12H), 1.09 — 0.95 (m, 5H), 0.94 (s, 3H), 0.89 (s, 2H), 0.83 (dd, J =6.4, 2.8 Hz, 3H), 0.59 (t, ] =3.8 Hz, 3H),
0.58—0.51 (m, 1H). "*C NMR (101 MHz, DMS0) § 177.61, 140.43, 130.09, 127.31, 126.70, 126.09, 92.16,
73.21,71.13,70.84, 55.51, 55.07, 54.08, 47.83, 41.52, 36.41, 34.58, 34.49, 34.47, 31.44,27.79, 27.17, 25.35,
25.11,23.21,19.91, 19.60, 17.85, 14.58, 14.09, 11.26. LC-MS: [M+H-2H,0] * =452

St 282
LAY 282 24-[(3,5-HFEE)(FEE) FE|-Sa-lHLE-3p,4p-ZBF %

1275, 152,4,6- = RIRRHON3,S SRR, HREMEY24-[(3,5- SRR ) (R ) B -Sa-fIHKE
-38,4p- - (282) 'H NMR (400 MHz, CDCly) & 7.24 — 7.18 (m, 1H), 6.87 (t, J =7.7 Hz, 2H), 5.02 (d, J
=6.1 Hz, 1H), 3.74 (s, 1H), 3.55 (d, ] =10.8 Hz, 1H), 1.94 (d, ] =12.3 Hz, 3H), 1.73 (s, 5H), 1.70 (s, 3H), 1.40
(d, 7 =17.9 Hz, 4H), 1.31 (d, ] =19.6 Hz, 5H), 1.26 (s, 3H), 1.05 (d, J =10.9 Hz, 5H), 1.01 (s, 3H), 0.87 (d, J
=5.1 Hz, 3H), 0.63 (s, 3H), 0.59 (s, 1H). '>C NMR (101 MHz, CDCls) & 171.25, 165.79, 140.88, 111.85,
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111.59,99.10, 74.85, 73.85, 72.31, 56.56, 56.15, 55.24, 48.84, 47.81, 42.09, 39.90, 36.87, 35.69, 35.49, 35.40,
32.39, 30.20, 29.71, 26.01, 25.87, 24.21, 20.59, 18.51, 14.67, 12.06, 9.04, 7.99.

S 284
LB 284 24-[(2,6-—FHFEE) 2 E) HE)-Se-JHLE-3p,48- B 6%

H
OH 284

ST HAW 275, ¥ 2,4,6- =FIRFHN 2,6 ZRWEOR, BEULEY) 24-[(2,6- IR ) (B 2E) 4K ]-50-
HE%:-3B,4B- 7 (284) . 'H NMR (400 MHz, DMSO) & 7.38 — 7.28 (m, 1H), 7.02 (t, ] =8.5 Hz, 2H), 5.34
(t, 1=3.9 Hz, 1H), 4.86 (d, ] =4.8 Hz, 1H), 4.30 (d, 1=5.9 Hz, 1H), 3.91 (d, ] =2.8 Hz, 1H),3.47 (d, ] =1.5 Hz,
1H), 3.29 — 3.24 (m, 1H), 1.87 (t, J =11.2 Hz, 2H), 1.71 (d, J =4.4 Hz, 2H), 1.69 — 1.47 (m, 6H), 1.43 - 1.11
(m, 12H), 1.02 (dd, ] =19.7, 10.2 Hz, 4H), 0.94 (s, 3H), 0.89 (s, 1H), 0.84 — 0.79 (m, 3H), 0.59 (s, 3H), 0.52
(d,7=10.4 Hz, 1H).*C NMR (101 MHz, DMSO) § 174.24, 114.01, 112.37, 111.16, 76.13, 75.51, 74.28, 56.11,
55.82, 48.89, 42.60, 41.02, 36.58, 35.54, 35.35, 26.19, 21.37, 20.62, 18.77, 15.22, 15.17, 12.30, 9.42, 8.54,
5.15,4.82,4.45,0.58. LC-MS: [M+H-2M,0]* =469

SCHEfd] 285
149 285 [(1R, 3aS, 3bR, 4E, 5a8S, 7S, 9aS, 9bS,11aR)-7-$2 F-1-[ 2R)-6-F2 7 -6- FF B P2-2-3E]-9a,11a-
THET NS IH-FR R IE1,2-a] FE4-TE BB (9145
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1 3,25- "% -50-PH E5-7-FR (45 mg, 0.107 mmol)iE T ZBE (10 mLYH, JIAZFREN (35.27 mg, 0.430
mmol)FIZhEF2 L (14.94 mg, 0.215 mmol), 90°CHiH: 2 /pBf, TLC (Z& M. WiE=20: 1D WK
Bl RNV T] 10mg MG, HEZEMaith (C&HL: BEE=10: 1) #F[(IR, 3aS, 3bR, 4E, 5aS,
7S, 9aS, 9bS,11aR)-7-#2H-1-[(2R)-6-F5Fk-6- F 3k )i -2-31-9a, 1 1a- — H 3+ /NS - TH-3R R I 1,2-a] FE-4-
TR (30 mg, 0.066 mmol, 61.14%)21 1 100%, H FE 4,

'H NMR (400 MHz, DMSO-d6) & 10.08 (d,J =4.7 Hz, 1H), 4.48 (d,J =4.8 Hz, 1H), 4.01 (s, 1H), 3.37 (s, 1H),
2.88 (dd,J =12.7, 3.1 Hz, 1H), 2.09 (dd,J =24.2, 13.3 Hz, 2H), 1.97 — 1.82 (m, 1H), 1.69 (d,J =9.1Hz, 1H),
1.56 (d,J =14.1 Hz, 2H), 1.49 — 1.38 (m, 3H), 1.32 (d,J] =17.6 Hz, 4H), 1.25 (d,J =15.5 Hz, 3H), 1.22 — 1.12
(m, 4H), 1.06 (d,J =12.7 Hz, 3H), 1.01 (s, 6H), 0.98 — 0.89 (m, 2H), 0.88 — 0.84 (m, 6H), 0.76(d,J =6.7 Hz,
2H), 0.60 (s, 3H). *C NMR(101 MHz, dmso) § 159.97, 69.50, 69.20, 55.38, 55.29, 49.83, 45.31, 44.54, 42.61,
42.56, 41.89, 38.41, 36.66, 36.42, 36.23, 35.68, 34.97, 31.51, 29.82, 29.74, 29.72, 29.66, 28.35, 28.05, 25.68,
21.33,20.83,19.13, 12.65, 12.42, 11.95.

LC-MS: [M+H] * =434.0.

SCif] 286
51 286 24- (FRHL[2-(Z T 2k) FRIE) A} -Sa- M Ke-38,4p- —FF (I %

286

ZE A 275, 14 2,4.6- ZFIRBONIE = FHIOR, HELEY) 24- (R R 2-(= /PR SR
Hy-5a-HkE-3B,48- —fF (286) 'H NMR (400 MHz) § 7.77 (d, J =7.9 Hz, 1H), 7.73-7.58 (m, 2H), 7.46-7.36
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(m, TH), 5.41 (m, 1H), 4.81 (s, 1H), 4.30 (d, ] =5.9 Hz, 1H), 3.90 (d, J =2.8 Hz,1H), 3.47 (s, 1H), 3.29 (d, J
=4.0 Hz, 1H), 1.89 (d, 1=10.7 Hz, 1H), 1.68 (m, 3H), 1.53 (m, 4H), 1.29 (m, 15H), 1.03 (dd, ] =22.0, 12.4 Hz,
3H), 0.94 (s, 5H),0.85 (1, J =5.4 Hz, 3H), 0.60 (d, J =3.3 Hz, 3H). '*C NMR (101 MHz, DMSO) § 133.03,
128.43, 128.38, 127.57, 126.37, 125.41, 125.33, 74.28, 71.93, 68.23, 56.57, 56.19, 55.15, 48.90, 42.60, 37.47,
35.64,35.55, 35.40,32.46, 31.61, 30.28, 28.23, 28.18, 26.43, 26.20, 24 28, 22.55,20.63, 18.81, 15.17, 12.33.
LC-MS: [M+H-3H,0] * =483

SCHfs 287
&) 287 24-[FREQ-FEERE)FE]-Sa-lHLE-38,4p- 2B (1011 %

S 275, 4 2,4,6- = FURIEHON 2 PEERIE, SEMLEY) 24-[JR Q- T AR E) P E]-50-
fHLE-3,4B-7 (287) 'HNMR (400 MHz, DMSO) & 7.38 (d, J =7.8 Hz, 1H), 7.17 (1, 1=7.6 Hz, 1H), 6.94
—6.88 (m, 2H), 4.84 (d, ] =9.9 Hz, 2H), 4.30 (d, ] =5.9 Hz, 1H), 3.91 (d, J =2.8 Hz, 1H), 3.75 (s, 3H), 3.47 (s,
1H), 3.29 (d, J =4.5 Hz, 1H), 1.90 (d, ] =11.7 Hz, 1H), 1.78 — 1.48 (m, 7H), 1.44 — 1.12 (m, 16H), 1.02 (dd, J
=18.3, 8.9 Hz, 3H), 0.94 (s, 3H), 0.84 (d, J =6.4 Hz, 3H), 0.60 (d, J =2.2 Hz, 3H), 0.54 (t,  =11.4 Hz, 1H).'3C
NMR (101 MHz, DMSO0) 8 155.81, 135.07, 127.81, 126.52, 120.61, 110.78, 74.28, 72.96, 71.93, 56.59, 56.24,
55.71, 55.15, 48.90, 42.61, 42.60, 37.47, 35.71, 35.55, 35.47, 32.52, 28.27, 26.44, 26.19, 24.29, 22.39, 22.14,
20.64, 18.93, 18.84, 15.17, 12.36. LC-MS:  [M+H-2H,0] * = 464

SEHf] 288

49288 (IR, 3aS, 5aR, 7S, 9aS, 11aR)-4,4-— fil-1-[(2R)-5-(F HFR 7T 5)/4-2-]-9a, 1 1a- - FF 55
S-TH-FRRIF[1, 2-a]3E-7-BF (K] &

180



WO 2023/143399 PCT/CN2023/073236

AcO

#H—F H(5R)-5-[(IR, 3a8, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-7- L EEE HE-9a, 11a-— R -A-A TR+ ANE-
TH-3R TR, 2-a]3E-1-E SRS (210-2) (50 mg, 0.109 mmol )7 RTE AL (2- F 44 2,48 s = A
i (SmL), A 90°C, A 1h, TLCCH A : ZBERZB=5:1) MM i SR 45 USRI VKK A,
IR CTRREHL, KPR T, R4, A2 CRMliE: 20 ZF=100%~20%) ,f43(5R)-5-[(IR,
3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-7-Z B -4, 4- F-9a, 11a- ~HE+NEA-1H-FFLIF[1, 2-a]3E-1-
RIS FE (288-1) (25 mg, 0.047 mmol, 42.95%) I tA[E#& . "H NMR (399 MHz, Chloroform-d) § 4.71
—4.62 (m, 1H), 3.65 (s, 3H), 2.25 (h, J =8.4 Hz, 2H), 2.01 (d, J =2.3 Hz, 3H), 1.99 — 1.59 (m, 10H), 1.49 —
1.27 (m, 7TH), 1.24 (s, 2H), 1.06 (dd, J =27.7, 13.2 Hz, 4H), 0.91 (d, J =6.4 Hz, 3H), 0.83 (d, ] =10.5 Hz, 3H),
0.72 — 0.58 (m, 3H).

B2 KA RI(5R)-5-[(1R, 3aS, 3bR, 5aR, 7S, 9aS, 9bS, 11aR)-7- LMt -4, 4- —#-9a, 11a- —H!
FANECTHR R I, 2-a]9E-1-22 | S8R i (288-1) (30 mg, 0.062 mmol )i R AE VIS MM (5 mL),

FIRNEKIRV F AR (95.6 mg, 0.670 mmol), Z M=K, BiRZE 0°C il IEE (0.622
mL). FEHHE 1 h, TLCCAMBE: MR ZEE=3: )M . (TR &K K, A LR 2B
B, OKBRERAN TR, R4S, BT CRnlilit: 48R 4EE=100%-50%) f5(1R, 3aS, 5aR, 7S, 9aS, 11aR)-
4,4- 3R -1-[(2R)-5-(FRH I T H) K -2-3]-9a, 11a- = B SE-1H- 2 RIE[ 1, 2-a]3E-7-B2 (288) (5mg,
0.011 mmol, 17.79%)4 % 97%, 144, "H NMR (400 MHz, Chloroform-d) 8 3.68 — 3.53 (m, 1H), 1.97
(d, J=13.6 Hz, 1H), 1.82 (d, J=9.5 Hz, 3H), 1.73 (d, ] =6.6 Hz, 3H), 1.61 — 1.57 (m, 1H), 1.51 (d, ] =10.9 Hz,
2H), 1.47 — 1.34 (m, 8H), 1.33 — 1.17 (m, 5H), 1.16 — 0.96 (m, 5H), 0.92 (d, ] =6.0 Hz, 3H), 0.82 (d, ] =10.3
Hz, 3H), 0.70 (d, ] =6.3 Hz, 2H), 0.64 (d, J =12.0 Hz, 3H), 0.42 (s, 2H).*C NMR (100 MHz, Chloroform-d)
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5 124.41, 109.99, 70.71, 55.90, 55.11, 54.22, 52.52, 50.12, 50.03, 48.56, 48.53, 43.49, 43.08, 42.21, 42.02,
41.98,41.79, 40.18, 40.08, 39.59, 39.34, 38.81, 37.98, 37.75, 37.50, 37.34, 36.93, 36.22, 36.21, 35.95, 35.90,
35.70, 34.91, 34.90, 31.23, 31.15, 31.00, 29.67, 28.45, 28.43, 25.38, 25.34, 22.30, 21.60, 21.18, 18.94, 18.70,
13.59, 13.57, 13.46, 12.89, 12.55, 11.83, 11.31. '9F NMR (376 MHz, Chloroform-d) 5 -89.00, -89.63, -110.52,
-111.10 (m), -111.51 (dd, J =59.6, 13.9 Hz), -111.52. LC-MS: [M+Na] * =461.4.

St 289
G 289 24-[(2,6- “HER)(BRE) P -4p-BE-3p- B R -5e-1E%E-7-80 K% %

ZESGEF] 271, EABFIRARIN 2,6 ZFIRIK, HIEY 24-[(2,6- A (R 5L H & -4p-Fa -
3B-F2Hk-5a-HEE-7-B7 (289) . 'H NMR (400 MHz, CDCl3) 8 7.21 (td, ] =8.3, 4.1 Hz, 1H), 6.88 (m, 2H),
5.03 (1,1 =7.2 Hz, 1H), 3.71 (s, 1H), 3.58 (dt, T =11.3, 4.1 Hz, 1H), 2.87 (t, ] =13.5Hz, 1H), 2.39 (d, T=11.1
Hz, 1H), 2.20 (m, 1H), 2.11 (dd, T =12.7, 2.8 Hz, 1H), 1.97 (dd, ] =20.3, 7.8 Hz, 3H), 1.85 (m, 2H), 1.77 (dd,
J=9.7, 5.9 Hz, 2H),1.70 (dd, J =10.6, 5.7 Hz, 1H), 1.47 (m, 3H), 1.38 (dd, J =14.5, 6.6 Hz, 3H), 1.28 (s, 3H),
1.25 (s, 2H), 1.03 (ddd, T =16.6, 15.5, 5.2 Hz, 6H), 0.88 (t, ] =6.0Hz, 3H), 0.63 (d, ] =3.5 Hz, 3H). '3C NMR
(101 MHz, CDCl5) & 212.82, 179.17, 151.11, 140.28, 128.96, 111.87, 111.61, 73.82, 71.97, 55.78, 54.94,
50.06, 48.98, 43.80, 42.56, 38.62, 37.89, 36.52,36.10, 35.87, 35.59, 35.46, 29.71, 28.40, 25.58, 25.01, 22.46,
21.12, 18.64, 14.19, 12.06. LC-MS: [M+H-H0] * =501.5

S 290
A 290 3-(1-52F 2.3)-5¢-0H #8-25-BF 10 &%
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H—F FRELLFER-(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-6- T S Jk-6-F W F: C.-2-3:]-9a, 11a- A
-2,3,3a,3b,4,6,7,8,9,9a,9b, 10, 11, 11a-+PUS-1H-3A I 1, 2-i)FE-7-%:8 (151-6) (1.0 g, 2.2 mmol,
1.0 eq. )& T PUSFRI (5 mL)FIE/K FEE (5 mL) 1, IIABKERA (0.9 g, 6.5 mmol, 3.0 eq.) JFHE4E
SOCEHHE 1 /B TLC Cathit: 22 EE=10: DMMRN, RNEGHRE, SRR, s
FH S P IR RN 202 ZBRAEH, ATHUAR 73 B8 TR 40 5 24T 20 Calig: 2R ZR=0~40%) 4iit15
(5R)-5-[(IR, 3a$, 3bS, 7S, 9aR, 9bS, 11aR)-7-$£3£-9a, 11a- ~H 3E-2, 3, 3a, 3b, 4, 6, 7, 8, 9, 9a, 9b, 10, 11,
Ha-+PUE-1TH-3 1, 2-a]3E-1-2] 2R FFEE (290-1) (800 mg, 1.9 mmol, 88.4%) A ta[&] 4. "HNMR
(399 MHz, Chloroform-d) & 5.33 (d, J =5.1 Hz, 1H), 3.65 (s, 3H), 3.51 (tt, ] =10.9, 4.9 Hz, 1H), 2.25 (tq, J
=15.7,9.8, 8.3 Hz, 5H), 1.97 (tt, ] =12.7, 3.3 Hz, 2H), 1.83 (dt, ] =12.7, 4.2 Hz, 3H), 1.73— 1.65 (m, 1H), 1.46
(d, ] =12.6 Hz, 4H), 1.40 (dd, J =17.9, 7.2 Hz, 3H), 1.26 — 1.20 (m, 2H), 1.15 (dq, J =12.8, 6.8 Hz, 2H), 1.06
(dd, J =7.4, 4.0 Hz, 3H), 0.99 (s, 4H), 0.92 (d, J =6.6 Hz, 3H), 0.85 (dd, ] =24.0, 6.0 Hz, 1H), 0.66 (s, 3H).

P FRI(SR)-5-[(IR, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-7-$2%E-9a, 11a-—H -2, 3, 3a,3b,4,6,7, 8,9, 9a,

9b, 10, 11, 1a-TVUE-TH-FAEFHF[1, 2-a]FE-1-HE O FHE (290-1) (0.8 g, 1.99 mmol )i T IS LIRS
mL)AI K REEQR.S mL)d, iR N IIAARRR(10%, 500 mg), S EH#. TLC (AIlEE: ZEZHE=3:1)

183



WO 2023/143399 PCT/CN2023/073236

W [REER )G, I IERR LAk, ERYR SR AR E AT (A Tk LR ZE=0~40%) 44t )5
#3(5R)-5-[(IR, 3aS, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-7-}23E-9a, 11a-— I+ NE-1H-IRLFE[1, 2-a)FE-1-
HICIRFEE (290-2) (0.65 g, 1.6 mmol, 80.8%) A4k, "HNMR (399 MHz, Chloroform-d) & 3.64 (s,
3H), 3.57 (dt, ] =11.1, 5.9 Hz, 1H), 2.30 — 2.20 (m, 2H), 1.93 (dt, ] =12.6, 3.4 Hz, 1H), 1.82 — 1.75 (n, 2H),
1.66 (ddt, J=19.4, 12.8, 3.7 Hz, 4H), 1.49 — 1.43 (m, 2H), 1.41 — 1.29 (m, 5H), 1.29 — 1.25 (m, 2H), 1.21 (d,
J=4.0 Hz, 1H), 1.20 — 1.15 (m, 1H), 1.13 — 1.00 (m, 6H), 0.96 (dd, J =13.3, 4.1 Hz, 2H), 0.90 (d, ] =6.5 Hz,
3H), 0.86 — 0.80 (m, 1H), 0.78 (s, 3H), 0.62 (s, 3H), 0.61 — 0.55 (m, TH).

HE=35 FRELSR)-5-[(IR, 3aS, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-7-2%E-9a, 11a-— B &+ ANE-1H-FF R IH(1,
2-a)3E-1-4E 1 R FEE (290-2) (650 mg, 1.6 mmol)iE T & B (13 mL)H, =\ TMARG-ST
Ak (1.37 g, 3.2 mmol) [ EAEE B — /P TLC CAiMEE: 208 ZH08=3: DI R Bisg 4. Bl
FEIMAIKAN 08 ZBRZEML, T8 4 oL i A R A (R il - 2018 2 BR=0~30%) 214K 5 #43(5R)-5-[(1R,
3a$, 3bR, 5a$, 9a8, 9bS, 11aR)-9a, 1 1a- — H F-7- 5 W 3+ 7S E-TH-IR R IF[ 1, 2-a]FE-1-2E ] B FHEE (290-
3) (0.57 g, 1.4 mmol, 88.1%)H il 44 . "HNMR (399 MHz, Chloroform-d) & 3.65 (s, 3H), 2.37 (td, J =14.3,
13.5, 6.3 Hz, 1H), 2.30 — 2.20 (m, 4H), 2.06 — 1.92 (m, 3H), 1.86 — 1.75 (m, 1H), 1.68 (dt, ] =13.3, 3.5 Hz,
2H), 1.50 (tt, ] =9.2, 4.7 Hz, 4H), 1.37 (q, ] =5.8 Hz, 3H), 1.34 — 1.29 (m, 3H), 1.27 — 1.19 (m, 2H), 1.17 —
1.01 (m, SH), 0.99 (s, 3H), 0.91 (d, J =6.4 Hz, 3H), 0.84 (dd, J =18.0, 6.1 Hz, 1H), 0.75 — 0.67 (m, 1H), 0.66
(s, 3H).

FIE FREPEIE P ) = F R S AE(1.22 g, 3.6 mmol)I& T PUA LM (11 mL), FAEHR=1%, &
TLZE 0°C, TN = AR EMN(1.77 mL, 3.6 mmol), I TEHE TG, 4k4E7E 0°C FHEHEEANT, 4R
JGIMA(5R)-5-[(1R, 3aS, 3bR, 5aS, 9aS, 9bS, 11aR)-9a,11a- — F JE-7-5 W £+ /N E-1H-IF LI 1, 2-a]FE-
1O TS (290-3) (0.57 g, 1.4 mmo)HJPUEIRME (11.5 mL) ¥, #HETFZ=SIRBFE 1 /),
TLC (Friifk: LM OME=10: DM S S 584, BESGIAGKIN 18 CBRAEHL, T4, IRAE ML 242
Br(fa ik 2/ ZEE=0~20%)440 )5 13(5R)-5-[(1R, 3aS, 3bR, 5a$, 9a$, 9bS, 11aR)-7-[(E)- B 44 F I
#£]-9a, la-— AR /SNE-TH-A LI 1, 2-a]F6-1-FE ) B S (290-4)  (0.51 g, 1.2 mmol, 83.6%) [
[ 4. "HNMR (399 MHz, Chloroform-d) & 5.71 (s, 1H), 3.64 (s, 3H), 3.50 (d, J =2.0 Hz, 3H), 2.58 (dd, J
=13.5, 4.4 Hz, 1H), 2.35 (dd, ] =14.1, 3.8 Hz, 1H), 2.24 (h, ] =6.7 Hz, 2H), 1.93 (dt, J =12.7, 3.4 Hz, 1H), 1.87
—1.67 (m, 5H), 1.55 — 1.43 (m, 4H), 1.34 (dt, ] =17.6, 7.0 Hz, 3H), 1.26 — 1.18 (m, 4H), 1.05 (dd, J=12.1,7.7
Hz, 4H), 1.00 — 0.93 (m, 2H), 0.90 (d, ] =6.7 Hz, 3H), 0.87 — 0.84 (m, 1H), 0.81 (s, 3H), 0.80— 0.74 (m, 1H),
0.63 (s, 3H), 0.61 — 0.56 (m, 1H).

BFHE FREUSR)-5-[(IR, 3aS, 3bR, 5aS, 9aS, 9bS, 11aR)-7-[(E)-FF & & H T 3]-9a, 11a-—HE | <EA-
TH-3R TR, 2-a])3E-1- 2 TR HFEE (290-4) (0.51 g, 1.2 mmol)iF T- I EML(11 mL)F, AN SN EhEg
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(1.5 mL, 7.5 mmol),[ )5 FHE & 50°C, 14 1 /NI, TLC (f4lk: 2R ZBE=10:) N M 5e4s, KEn
AR 1SmL, B Z B8 10mL*3 25, 4, W45 RS2 ECa il LR LBE=0~20%)4i1k,
Jaf3(5R)-5-[(1R, 3aS, 3bR, 5aS, 9a8, 9bS, 11aR)-7-F & -9a, 11a- = FE+NEA-1H-FF K FF[1,2-a]FE-1-
HICHFEE (290-5) (0.4 g, 1.0 mmol, 81%) [T [E K. 'H NMR (399 MHz, Chloroform-d) § 9.59 (d, J
=1.6 Hz, 1H), 3.65 (s, 3H), 3.47 (s, 1H), 2.30 — 2.18 (m, 3H), 1.94 (dt, 1 =12.6, 3.4 Hz, 1H), 1.78 (dtd, ] =18.1,
12.1, 10.9, 5.1 Hz, 3H), 1.65 (dg, J =12.7, 3.8 Hz, 2H), 1.59 — 1.43 (m, 7H), 1.42 — 1.17 (m, 10H), 1.09 (dq, J
=17.4, 8.0, 5.6 Hz, 4H), 0.98 (dd, J =12.9, 4.4 Hz, 2H), 0.90 (d, J =6.4 Hz, 3H), 0.88 — 0.79 (m, 2H), 0.77 (d,
J=10.3 Hz, 3H), 0.67 (dd, J =11.0, 3.9 Hz, 1H), 0.62 (d, J =6.4 Hz, 3H).

FEH FREWSR)-5-[(1R, 3aS, 3bR, 5aS, 9aS, 9bS, 11aR)-7-FH3E-9a, 11a- — I+ NEA-TH- A LI 1,2-
alFE-1-ZE] R TR (290-5) (40 mg, 0.1 mmol)iE T-VUEMKME(5.0mL)H, FFiR2-78°C, BEJ5 RN &
#O(LeM, 0.6 mL) JEINGEGEGT ZER, Hidk 2 M, TLCCRMEE: LM ZBR=3: DRI Sk .
SRR G, MAKE K )G, CRROBERAL, AHMG B, Raa&EET Callt: 2Kl
=0~30%) 4ifb/51T 3-(1-F23E 2. 5)-50-1H §5-25-17 (290) (18 mg, 0.04 mmol, 43.4%) [ B[ /K. '"HNMR
(399 MHz, Chloroform-d) & 3.53 (p, J =6.2 Hz, 1H), 1.97 — 1.92 (m, 1H), 1.81 — 1.70 (m, 2H), 1.63 (dt, J
=10.5, 3.3 Hz, 2H), 1.57 — 1.51 (m, 2H), 1.46 — 1.41 (m, 4H), 1.35 (dd, J =6.5, 3.9 Hz, 4H), 1.30 —1.24 (m,
5H), 1.19 (s, 6H), 1.14 (d, J =6.3 Hz, 3H), 1.08 (d, J =9.7 Hz, 3H), 1.06 — 1.02 (m, 3H), 1.01 — 0.96 (m, 3H),
0.90 (d, J =6.4 Hz, 3H), 0.84 (dd, J =11.9, 7.0 Hz, 2H), 0.73 (s, 3H), 0.63 (s, 3H).

3C NMR (100 MHz, CDCls) & 72.27, 71.11, 56.53, 56.19, 54.78, 54.53, 46.35, 46.22, 45.39, 45.34, 44.40,
42.59,41.73, 41.15, 40.05, 38.26, 38.15, 36.41, 35.93, 35.74, 35.52, 32.11, 31.04, 30.55, 29.32, 29.17, 29.07,
28.24,24.22,24.17,23.82, 23.47, 21.98, 21.01, 20.77, 20.61, 20.55, 18.62, 12.25, 12.06. LCMS: [M-OH] * =
415.15

St 291
th&% 291  (1R,3a8,3bS,5aR,7S,9aR,9bS,11aR)-6,6- —f-1-| 2R)-6-7% -6- FH H PE-2-3E]-9a,11a- — H
EAANE-TH-IR I [1,2-a)FE-7-BF 1%
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OAc OAc

F—3  KBILOW T EE-(6R)-6-[(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 11aR)-7- 7. I E H-6-4 3£ -9a,11a- —
FAANE-TH IR FE[1,2-a]FE-1-FE]-2- F A PE-2-FE R (254-5) (100 mg, 0.199 mmol, leq)HH I = Z.J%

HEZFAIE (3 mL, 0.596 mmol). KM A R 80°C Hitf: 40 min, TLC CHMES : ZFRZEE =10:1) Ml
KREo NGRS R RAR R, SRS FIZKIE KM . K E A & be(3x25 mL)2ERL. {3 JF —&
FLe It B WA & 207K (310 mL)Pek. S M LA KRN, wIEMREMEFHE M.
FPE @Sy Bmadife (AWmBE 0 ZBAM =81 : 19 83 (1@ F 4 4 B -(6R)-6-
[(1R,3a8,3bS,5aR,6Z.,7S,9aR,9bS, 11aR)-7- ¥4 F-6-(F2 & W 5£)-9a, 1 1a- — B F+ /N E-1H-A [ 1,2-a]3E-
1-FE)-2-FFEPE-2- s (291-1) (15 mg, #H7F 80%, U 11.5%). 'HNMR (400 MHz, MeOD) & 4.89
—4.80 (m, 1H), 1.98 (s, 3H), 1.85 (s, 3H), 1.75 — 1.46 (m, 14H), 1.39 (d, J =5.4 Hz, 4H), 1.32 (s, 6H), 1.23 —
0.90 (m, 19H), 0.86 (d, J =1.9 Hz, 3H), 0.84 (d, J =6.6 Hz, 3H), 0.80 — 0.68 (m, 4H), 0.60 (s, 3H).

BH KRR @R A 2B -(6R)-6-[(1R,3aS,3b8,5aR,6Z,7S,9aR,9bS, 11aR)-7- 57 4 -6-( 7 & T 4 )-
9a,11a- — F B+ /N & - TH-FR P 1,2-a] HE- 145 ]-2- AR BR-2-JEE (291-1) (15 mg, 0.03 mmol, 1.0 eq) ¥
FRETEDUSRHE (0.5mL) FAIHFEZ (0.5mL) 1, KMNIEAWEZERKMN 24h, TLC CAHMN © LML
BE=3:1) MR 5EA )G . KK (10mL) AR BARRF, KEH LB ZER(3x25 mL) 2. &
LR IR JE 91 B RRAI & Eh/K(3x10 mL)BEidk . LR 62 PG K BRER AN T4, Ik Rk 46 15 20 54
BEEH, [N BE, ERIK S, A LA, R4, RS DOsAR E AT A CRIMEE @ MR L RS =83:
17) 155 10 F £ (1R,3a8,3bS,5aR,7S,9aR,9bS, 1 1aR)-6,6- T 1-[(2R)-6-FEHk-6-F ik i -2- 4 ]-9a, 1 1a- —
FIE R E-TH-I R E[1,2-a)3E-7-1F (291) (2.09 mg, 417 97.76% 10 % 16.2%).

'"H NMR (400 MHz, DMSO) § 5.22 (s, 1H), 4.04 (s, 1H), 3.53 (dd, J =20.7, 5.9 Hz, 1H), 1.93 (d, ] =12.4 Hz,
1H), 1.75 - 1.65 (m, 4H), 1.60 — 1.45 (m, 4H), 1.41 — 1.17 (m, 15H), 1.05 (s, 6H), 0.97 (dd, ] =20.4, 13.0 Hz,
3H), 0.88 (d, ] =6.5 Hz, 3H), 0.82 (s, 3H), 0.72 (dd, J =15.2, 7.4 Hz, 1H), 0.62 (s, 3H). *C NMR (101 MHz,
DMSO) § 70.58, 69.23, 56.26, 56.15, 54.24, 44.59, 42.55, 37.35, 36.62, 35.67, 35.45, 34.83, 31.15, 29.88,
29.70, 28.26, 27.85, 27.77, 24.22, 20.83, 20.71, 18.98, 18.30, 13.31, 13.25, 12.33.

St 292

&4 292 #3 ZBB-(IR, 3aS, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-1-|2R)-6-F%FE-6-F H Pi-2-3£]-9a, 11a-
ZHREFNE-1H-3RRIF(L, 24)3E-7-2E B %
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185

B— ¥ So-PHE-3p,25- 87 (185) (100 mg, 0.256 mmol)/E T WYEMLIE (5 mL), MA—RHE
ZHERE (0.085mL, 0.512 mmol), VKIEVAH], Bl iR 2 (51.99 mg, 0.282 mmol), N
SEG AR, B 30 S BT A 40°C, Hibk 18 /N, TLCCRIfiE: 28R Z.lG=10:1) WIS

RIEEHT, WARRR 2T, BERIANKFZ 0 LB 2EH, ANAED B, TR G BN CRl
ff: M HE=0%~30%) Ai{b 1A ) LTR-(18, 3aS, 3bS, 5a8, 78, 9aS, 9bS, 11aR)-1-(5-#54E-5-F
O H)-9a,11a- BT NE-IH-IARI[1, 2-1]3E-7-2 88 (292-1) (80 mg, 0.134 mmol, 52.20%) &
A, "HNMR (399 MHz, Chloroform-d) & 7.38 — 7.26 (m, 5H), 4.79 (dt, ] =11.3, 6.1 Hz, 1H), 4.61 (s, 2H),
4.03 (s, 2H), 1.94 (dt, J =12.6, 3.4 Hz, 1H), 1.86 — 1.70 (m, 3H), 1.67 — 1.30 (m, 15H), 1.24 (q, J =6.4, 4.4 Hz,
4H), 1.19 (s, 6H), 1.12 — 0.96 (m, 6H), 0.90 (d, ] =6.4 Hz, 3H), 0.87 — 0.83 (m, 1H), 0.79 (s, 3H), 0.63 (s, 4H).

B B R Z.1-(18,3a8,3b8,5a8,7S,9a8,9bS, 1 1aR)- 1-(5-F2 4 -5- F 5L T 4)-9a, 11a- — I 4
INE-TH-FR R IF[1,2-1]36-7-3E A5 (292-1) (80 mg, 0.148 mmol)iF T HIEZ (5 mL)H, IO AERR 10%Pd,
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T 40-60%7K (10 mg, 0.094 mmol))r, HAEB =R, FE)GERBIARRMME 40°C, TLC CHHEE:
LR Me=5: D ME W o F RS R, S B Rk 22 4000, IR RLHAR AR 5 284 2 CRO ek : 218 2 16=0%~30%)
i b 1 E 2 WR-(1R, 3aS, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-523E-6- 1 £ pe-2-%5]-9a, 11a- &
NG THR I, 2-173E-7-2: 06 (2920 (55 mg, 0.101 mmol, 69.62%)4 15 84.75% 114 & 4. 'HNMR
(399 MHz, Chloroform-d) & 4.80 (dt, J =11.5, 6.1 Hz, 1H), 4.09 (s, 2H), 1.95 (d, ] =12.6 Hz, 1H), 1.86 — 1.71
(m, 3H), 1.68 — 1.63 (m, 2H), 1.60 — 1.46 (m, 4H), 1.45 — 1.28 (m, 8H), 1.26 (d, ] =10.5 Hz, 2H), 1.19 (s, 6H),
1.15 - 0.95 (m, 9H), 0.90 (d, J =6.4 Hz, 3H), 0.85 (d, J =10.4 Hz, 1H), 0.80 (s, 3H), 0.63 (s, 3H). *C NMR
(101 MHz, Chloroform-d) & 75.43, 71.09, 60.74, 56.36, 56.16, 54.14, 44.58, 44.39, 42.57, 39.92, 36.63, 36.39,
35.73,35.41,33.89, 31.92,29.31, 29.18, 28.53, 28.22, 27.39, 24.16, 21.17, 20.76, 18.61, 12.18, 12.04. ELSD-
MS: [M+MeCN+Na*] * = 526.3.

S 293
&4 293 3-{[(1R, 3aS, 3bR, 5a8, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-F2-6-F FBi-2-3£]-9a, 11a-—
FAEAHFFRIF, 2-a]FF-7-B|EH-3-E T EAR 14 &

# S0-0{5-38,25- —FF (185) (100 mg, 0.25 mmol)iF FHIZK (5mL) ', JIAMME (0.4mL,3.0
eq.) , NZIEM ()R WEE (36 mg, 0.25 mmol), BB =K, 80°CHIFE 16 /M, TLC(H iHBik:
LR =3 )M . R A R ZRIGIAKM R ZEAR, U2 8T8, KR40 )G 22N
Chalik: 2.8 ZHE=0%~80%) 4ifb15 3-{[(IR, 3aS, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-F43E-6-
I PE-2-25]-9a, 11a- — HEE+HNE-TH-F R[], 2-a]FE-7- 85 -3- M WA EE (293) (15 mg, 0.03
mmol, 12.4%)46 [ 97.8%2 1 [E /4. "H NMR (400 MHz, DMSO-d6) & 4.54 (s, 1H), 3.12 (s, 2H), 1.99 —

188



WO 2023/143399 PCT/CN2023/073236

1.87 (m, 1H), 1.71 (s, 2H), 1.48 (s, 4H), 1.30 — 1.08 (m, 15H), 1.01 (s, 6H), 0.95 (s, 4H), 0.84 (t, ] =8.7 Hz,
3H), 0.74 (s, 3H), 0.59 (s, 3H). '*C NMR (100 MHz, DMSO-d6) 5 73.69 , 69.21 , 56.37 , 56.21 , 53.92 ,
44,55 ,44.39 42,58 ,36.55,35.68 ,35.44,35.39,34.02,31.96 , 29.83 , 29.66 , 28.55 ,28.24 , 27.47
2424 ,21.19,20.74,18.96 , 12.33 . ELSD-MS: [M+NH4'] * = 508.3.

SEHf 294
1b&% 294 4-{|(1R, 3a8, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-1-[2R)-6-F2H-6- FEFE-2-3£]-9a, 11a-— F &
FARE-1H-IRRIH(, 2-a] FE-7-F H I 4-EWET B (5%

OH

1 Sa-fHE-3p,25- 8% (185) (100 mg, 0.25 mmol)iFFT-itie (3 mL), MAT —EEf (25 mg, 0.25
mmol), ZABRZIR, 120°CHFE 5 /ME, TLCCRMEE: ZBRZEE=3: )M, [N B 4 = 36 5 in
NKFIZTE CERAERG, FHUAR S S8, IRGER 2 ZN CRRE: LR OE=0%~80%) 4ifhf3 4-
{[(1R, 3aS, 3bR, 5aS, 7S, 9aS, 9bS, 11aR)-1-[(2R)-6-F2F-6-F H: Pé-2-H1-9a, 11a- ~F -+ NE-1H-FF K
IF[1, 2-a]9E-7-2E )R AL 4- T E ] R (294) (20 mg, 0.04 mmol, 16%) 46 90.66%, FAMGEE. 'H
NMR (399 MHz, Chloroform-d) & 4.69 (tt, J =11.3, 5.0 Hz, 1H), 2.67 — 2.60 (m, 2H), 2.58 (d, J =6.4 Hz, 2H),
1.98 — 1.91 (m, 1H), 1.83 — 1.45 (m, 7H), 1.45 — 1.28 (m, 8H), 1.24 (d, J =3.9 Hz, 5H), 1.19 (s, 6H), 1.17 —
0.93 (m, 9H), 0.89 (d, J=6.4 Hz, 3H), 0.79 (s, 3H), 0.63 (s, 3H). '*C NMR (101 MHz, Chloroform-d) 8 176.65
71.25,56.37,56.19,54.16,44.61 ,44.35,42.57,39.94,36.68 ,36.39 ,35.75,35.42,33.89,31.94,29.29,
29.12,28.85,28.55,28.23,27.36,24.17,21.17,20.79, 18.60 , 12.19, 12.05 . LCMS: [M-H] =503.3.

S 295
&M 295 6-80FE-50-H 8 -3B,4P,25-=F B %
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e
#—F ¥4 (3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aR, 12bR)-8-[(2R)-6-#2FL-6-H FP-2-F£]-2, 2, 5a, Ta-
VY4, 5, 53, 5b, 6,7, 7a, 8,9, 10, 10a, 10b, 11, 12, 12a, 12b-+ 7S E-3aH-FF I 1,21,2]FE (7, 8-d][1,
3 E I RIE-12-F0 (235-3) (50 mg, 0.105 mmol) ARRETELRE (SmL), MAESERE (24.3mg,0.316
mmol), HIEFEME (21.96 mg, 0.316 mmol), HI#K 90°C #iidk 1h. TLC(AMBE: 2B LEE=1:1) MW 525
4. WY, HET CHMBE: 28 2ZEE=100-20%), BELEYI[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS,
12aS, 12bR, 12E)- 8-[(2R)-6-F2 -6 3 Pi-2-F1-2, 2, 5a, 7a-PUF -4, 5, 5a, 5b, 6, 7, 7a, 8, 9, 10, 10a,
10b, 11, 12, 12a, 12b-+75N&-3aH-FA R H[ 1,211,215 377, 8-d][1, 3] R 23R8 - 12- T L ) J2 1% (295-1)

(30 mg, 0.058 mmol, 55.25%) [T {aE 4. 'H NMR (399 MHz, Chloroform-d) & 4.28 (s, 1H), 3.33 —3.23 (m,
1H), 2.07 — 1.86 (m, 3H), 1.52 (d, ] =25.5 Hz, 7H), 1.40 (q, J =13.2, 12.3 Hz, 6H), 1.32 (s, 4H), 1.24 (s, 4H),
1.19 (s, 6H), 1.13 (d, J =8.8 Hz, 3H), 0.93 — 0.87 (m, 3H), 0.84 (s, 3H), 0.63 (d, ] =2.7 Hz, 3H).

B H[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aS, 12bR, 12E)-8-[(2R)-6-F43E-6-F 3L BE-2-3£1-2, 2, 5a,
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7a-UUFH3k-4, 5, 54, 5b, 6,7, 7a, 8, 9, 10, 10a, 10b, 11, 12, 12a, 12b-+/N&-3aH-IR R FH[1',2:1,21FEH[7, 8-
d[1,3) AR N E-12- 5 187 (295-1) (10 mg, 0.020 mmol )i RAEPUEMRNE (5 mL), MMASLL
44 (7.75 mg, 0.204 mmol), Uk 85°C ik 4h, TLC(Z & Fhe: HEE=10:) BN P s. HREE
B, NS ROK, H 2R BRI =R, SN, IR4AR, FE CHililg: 28R L5 (0-80%))
ik 15 211k & 91(6R)-6-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aS, 12bR)-12-8FE-2, 2, 5a, 7a-J 1 %4,
5,5a,5b,6,7,7a,8,9, 10, 10a, 10b, 11, 12, 12a, 12b-F/NE-3aH- R H[ 11,211,213 (7, 8-d][1,3] = H 2
N8 -8-3E]-2- B - 2-fF (295-2) (3 mg, 0.006 mmol, 27.79%)

F/=35 K (6R)-6-[(3aS, 5aR, 5bS, 7aR, 8R, 10aS, 10bS, 12aS, 12bR)-12-F3E-2, 2, 5a, Ta-JY F3E-4, 5, 5a,
5b, 6,7, 7a,8,9,10, 10a, 10b, 11, 12, 12a, 12b-17NE-3aH-FA R FF[1',2:1,213E 3 (7, 8-d][1, 3] —~F IR IK
8 -8-FE]-2-HELJT-2-1iF (295-2) (20 mg, 0.042 mmol)iF 7L FEE (SmL), AR (0.420mL, 0.840
mmol), B the TLCCHMAE: ZMRAER=1: DM M 5E4. LR ZERFEIRPIR, KRR
BT, KRR, FEENT, AIhEE: ZFRZEE (0-80%), 1FEIML &Y 6-F H-50-H {§-3B,4p,25- =7 (295)
4l F 89.59%. (10 mg, 0.021 mmol, 48.91%). 'HNMR (399 MHz, Methanol-d4) & 3.87 (s, 1H), 3.74 (s, 1H),
3.59 (dd, J=11.1, 3.3 Hz, 1H), 2.02 (d, J =11.7 Hz, 1H), 1.87 (s, 2H), 1.69 (d, J =11.1 Hz, 2H), 1.53 (d, I =11.1
Hz, 2H),1.41 (s, 6H), 1.28 (d, J =11.3 Hz, 6H), 1.18 (s, 2H), 1.15 (s, 6H), 1.13 (s, 2H), 1.08 (s, 3H), 1.01 (s,
1H), 0.94 (d, J =6.4 Hz, 3H), 0.88 (t, ] =6.7 Hz, 1H), 0.73 (s, 3H). '*C NMR (101 MHz, CD30D) § 70.01,
68.73, 68.62, 56.15, 55.91, 43.83, 42.45, 41.29, 39.74, 36.32, 35.79, 35.67, 31.00, 29.83, 29.41, 29.32, 27.91,
27.81,27.68, 25.56, 24.62, 23.74, 22.77, 20.49, 20.41, 17.73, 11.12. ELSD-MS: [M+H] " = 436.3.

SKHE] 296
WEY 296 24-|2-FRAE)(FRE) F 2 |-3p-F2 5 -50-fELE-4-BH 1] %
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3 NHCI, THF rt.
e

s — 5 & W Z B -(5R)-5-[(3aS.,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- VY H FH -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-F VU & -3aH-FF L FF[1',2":1,2]13E FF [7,8-d][ 1,3] = S AL R K HE -8k )-
1-Q2-F A3 L2 (271-6) (200 mg, 0.353 mmol)¥A fRTETI M (5 mL), IAFEEE (0.5 mL),
FAHIRA WAL 25°CHiidE 1 ho TLC Chilhiik: 08 ZBR=1:1) Wl s Rise 4. AMBRIEEIAR K, 7K
B H 488 ZB8( 3x15 mL)EEL. & 2B B8 Z I HAMA & 2K ( 15 mL)Besk, oK Na2SO4 4,
TEIEARAE R B o LSRR B AT A Calk: 28R ZRE=70: 300, 1328 (K LER-(5R)-5-
[(1R,3aS,3bS,6R,7S,9aR,9bS,11aR)-6,7- —¥2%:-9a,11a- — 1 %:-2,3,32,3b,4,6,7,8,9,92,9b,10,11,11a-F VY 5 -
TH-3R R FF[1,2-a]3E-1-2K]-1-2- TR ) 22448 (296-1) (150 mg, 0.256 mmol, 40} :90%, %K : 72.63%).
'H NMR (400 MHz, CDCl3) 8 7.33 (d, J =7.3 Hz, 1H), 7.23 (s, 1H), 7.13 (d, J =7.5 Hz, 1H), 7.03 (m, 1H),
6.02 (d, T =5.0 Hz, 1H), 5.68 (d, J =3.4 Hz, 1H),4.14 (s, 1H), 3.58 (s, 1H), 2.09 (t, J =3.9 Hz, 3H), 2.00 (m,
2H), 1.78 (m, 12H), 1.56 (m, 4H), 1.35 (ddd, J =31.4, 21.1, 11.7 Hz, 9H), 1.18 (s, 3H), 1.05 (ddd, J=42.3, 19.6,
13.2 Hz, 7H), 0.88 (dd, ] =13.7, 7.3 Hz, 4H), 0.66 (d, J =3.4 Hz, 3H).

;2 ¥ A & W 2B -(5R)-5-[(1R,3aS,3bS,6R,7S,9aR,9bS,11aR)-6,7- — ¥£ 4 -9a,11a- — Fl 3 -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,1 1a-1 P& 1H-FF [ I [1,2-a] 4E-1-28]-1-(2-F A HE) 225 (296-1)(100 mg,
0.189 mmol)E £ & B e (5 mL)H, MAZBEEF (0.020 mL, 0.208 mmol.1.1 eq), = Z /% (0.053 mL,
0.378 mmol,2.0 eq)Fl14- — H 2 FE ML E(4.62 mg, 0.038 mmol,0.2 eq), FTERE AL KM AEN2, 25CH

HiFE3h. TLC CHlBE: 2R ZME=3:1) Ml S Rise 4. MK,  #7K (10mL) SIS SRR £
H, KB SRR 3215 mL)ZEMW . S FFA NV AR 2K 5 mL)Jesk, L/KNa2SO4F44,

PR AR 15 B 5. MR R A R AT AL (M BE: 1 4 B8=70:30), 133 5 {4 [l 5 L B2 -(5R)-5-
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[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 11aR)-7- Z. Tt 4 3 -6- 55 4 -9a, 1 1a- — HHE /N E-TH-3R R H[1,2-2]FE-1-
FE]-1-Q-FIRIL) CLHERE  (296-2) (90 mg, 0.142 mmol, 4fi/Z:90%, 8 %:75.03%). '"H NMR (400 MHz,
CDCl3) 6 7.34 (t, ] =7.4 Hz, 1H), 7.24 (d, ] =8.0 Hz, 1H), 7.12 (t, ] =7.5 Hz, 1H), 7.03 (m, 1H), 6.02 (m, 1H),
5.70 (d, ] =3.6 Hz, 1H),4.72 (d, ] =12.0 Hz, 1H), 4.24 (d, ] =2.7 Hz, 1H), 2.10 (s, 3H), 2.08 (d, ] =2.2 Hz, 3H),
2.06 (d, ] =8.1 Hz, 2H), 1.84 (m, 5H), 1.68 (m, 2H), 1.36 (m, 10H),1.21 (s, 4H), 1.08 (m, 8H), 0.87 (t, J =6.0
Hz, 4H), 0.66 (d, ] =3.3 Hz, 3H).

#B=8 MEWLEE-(5R)-5-[(1R,32a8,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-7- Z. ik & F:-6-$2 £ -9a,11a- —

HANE-TH-I L[ 1,2-a]FE-1-2E]-1-Q-TW A 2) S 2B (296-2) (90 mg, 0.158 mmol )iAfRAE L TR L B8

(5mL), A ZEAE (45 mg, 0.198 mmol), AR GWAE R ETE H2, 25°CHfide 3h. TLC CH

Wk LR OBE=5:1) MR MEA. I8, MEBORA ARG, AR R A CR s 2R
. T6=70:30), 193 [ €[ % 2. 7-(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-1-[(2R)-6-(2- i 4 H8)-6-[(1-FR =
IR HE O -2-H1-6-F8 59, 1 1a- — 1+ E-TH-BR % [ 1,2-1]3E-7-%: 05 (296-3) (60 mg, 0.094 mmol,
A :90%, UK %:59.58%)

'H NMR (400 MHz, CDCl3) § 7.34 (t, ] =7.4 Hz, 1H), 7.23 (s, 1H), 7.12 (s, 1H), 7.03 (m, 1H), 6.01 (1, ] =8.8
Hz, 1H), 4.72 (d, ] =11.0 Hz, 1H), 3.82 (s, 1H),2.09 (d, ] =8.3 Hz, 6H), 1.92 (s, 3H), 1.75 (m, 5H), 1.36 (dd, J
=20.7, 11.3 Hz, 7H), 1.23 (d, J =14.2 Hz, 4H), 1.10 (m, 5H), 1.04 (s, 4H), 1.00 (s, 3H), 0.87 (m,5H), 0.63 (d,
J=3.3 Hz, 3H).

P [0 E K 2 -(1R,3aS,3bS,5aR,6R, 7S,9aR,9bS, 11aR)-1-[(2R)-6-(2- 7. 5 )-6-[(1- B B 2 5
A O-2-2]-6- 7255 -9a, 1 1a- — 7S & - TH-FR R 1,2-1]3E-7-25 08 (296-3) (60 mg, 0.105 mmol)iE
FRAE —EH B GmL)T, MARHDS T A (66.64 mg, 0.157 mmol, 1.5 eq), FifFR & AL R PIRLE
N2, 25°CHfii Pt 1he TLC Cfilifik: O8R O BE=3:1) BRIt 5E 4 o OB — ST e (10 mL) ,
R RE RN W,  WORI B 8K BE%: . AHUAEF Na2SO4 5, L UERIRAES IR o KL A At
FAEZ R4l CAmEE: 208 Z85=70: 300, 193] H AR & ZEE-(1R,3a8,3bS,5aR,7S,9aR,9bS,11aR)-1-
[(2R)-6-(2-FAHE)-6-[(1- 32 2 F)E T -2-3]9a, 1 1a- — P HE-6-F W+ NS - 1H- BRI [1,2-1] F-7-
HE (296-4) (40 mg, 0.063 mmol, Z1iJ¥:40%, YLZ%:60.21%). 'H NMR (400 MHz, CDCl3) § 7.33 (d, J
=7.7 Hz, 2H), 7.13 (d, J =7.3 Hz, 1H), 7.04 (d, ] =9.5 Hz, 1H), 6.01 (s, 1H), 5.16 (s, 1H), 2.19 (d, J =11.6 Hz,
3H),2.15 (s, 3H), 2.08 (d, ] =1.7 Hz, 3H), 1.83 (m, 10H), 1.06 (m, 10H), 0.85 (m, 9H), 0.74 (s, 3H), 0.63 (d, J
=3.3 Hz, 3H).

FBHP  AEEELR-(1R,32S,3bS,5aR,7S,9aR,9bS, 11aR)- 1-[(2R)-6-(2- 5 4K 5)-6-[(1-F2 3 2,3 )

T-2-3]-9a,11a- — I -6-F WIS G- TH-3R I [1,2-1)3E-7-24 B8 (296-4) (40 mg, 0.070 mmol, 1.0 eq)
ARIE R (4 mL)FIUEMRTE (2 mL)FTRGEFS, MABRERHE (48.42 mg, 0.350 mmol,5.0 eq), Ffr
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FHRE IR PRTE 25 CHh$iidE the TLC CHMEE: 4R ZME=10:1) WM T4, 3, K4E
S, SRR Er Al CRliE: L8R 4BE=80: 20), 33| A GlEE 24-[(2- K )(FE) P H -
3B-$2Hk-Sa-fHLE-4-B (296) (10.21 mg, 0.020 mmol, 4iF:96.91,47%:29.13%). 'H NMR (400 MHz,
CDCl3) & 7.46 (t, ] =7.4 Hz, 1H), 7.23 (d, ] =6.3 Hz, 1H), 7.15 (t, ] =7.5 Hz, 1H), 7.02 (m, 1H), 5.00 (dd, J
=12.8,5.9 Hz, 1H), 4.10 (dd,] =11.0, 8.1 Hz, 1H), 2.39 (m, 1H), 2.17 (d, J=11.9 Hz, 1H), 1.98 (d, ] =12.3 Hz,
1H), 1.88 (d, J =13.5 Hz, 1H), 1.75 (m, 3H), 1.60 (m, 4H), 1.41 (ddd, J =30.8, 16.4, 10.1 Hz, 5H), 1.20 (m,
6H), 1.03 (ddd, J =17.8, 15.0, 8.5 Hz, 5H), 0.89 (m, 3H), 0.80 (m, 2H), 0.72 (s, 3H), 0.64 (d, ] =1.9 Hz, 3H)."*C
NMR (101 MHz, CDCl3) 8 212.67, 127.26, 127.18, 124.30, 124.26, 115.39, 115.19, 74.62, 68.65, 56.81, 56.17,
54.36, 43.27, 42.47, 39.80, 38.67, 38.44,35.71, 35.68, 35.46, 34.90, 32.51, 30.33, 28.19, 24.11, 22.33, 22.24,
21.68,20.43,20.17, 18.72, 18.51, 16.78, 13.85, 12.08. '°F NMR (376 MHz, CDCl3) 3 -119.78, -119.81.

S 298
WY 298 24-[(2,6- IR E) () F 2 |-S0-fEkE-3p,4p- —BF (U] #
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298-3 2984

298-5

g — KA S P (5R)-5-[(3aS,5aR,5bS,7aR ,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- V[ B H -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+7 & -3aH-FF [ [ 1',2":1,2] 3 [7,8-d][ 1,3 = R A H )8
-8 LB (233-3) (50mg, 0.116 mmol, 1.0eq) AMAAEVIEIKIE (8mL), ¥4 K NAR A EIZE 00C /i,
ZE8IIN(2,6- A ) (2.5 mL, 0.580 mmol, Seq), MMNAAREZEBPE The TLC Clifk: 28
ZBE=5:1, BEH IR IR IS I S i 5E 4 o % 20mL KA AKINE R WAk & o, 1] 2,8 2,88 (50mL*3)
HHG GIFANAERIZK (30 mL) #ed, AIFANUHTE, RS S . s R Z Ca
Wil - ZERZME =946 ) B3 [ @FEE(SR)-5-[(3aS,5aR,5bS,7aR ,8R, 10aS,10bS,12aR, 12bR)-2,2, 52, 7a-
PO P %£-4,5,54,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 7~ & -3aH- 2R [ IE [ 1,201,2] FE FE[7,8-d][ 1,3] =&
FRIF IR NG -8-H:]-1-(2,6- AR T-1-8¢ (298-1) (25 mg, 405 90%, Y& 35.6%). 'HNMR (400 MHz,
CDCls) 6 7.20 (td, J =8.3, 4.1 Hz, 1H), 6.87 (t, ] =8.4 Hz, 2H), 5.03 (t, ] =7.2 Hz, 1H), 4.06 — 3.92 (m, 2H),
1.97 (dd, J=23.5,9.5 Hz, 2H), 1.81 — 1.62 (m, 7H), 1.51 (s, 3H), 1.43 — 1.33 (m, 5H), 1.30 (s, 2H), 1.27 - 1.19
(m, 4H), 1.10 (dd, J =18.7, 6.3 Hz, 3H), 1.04 (s, 3H), 1.01 — 0.92 (m, 2H), 0.87 (t, ] =6.2 Hz, 4H), 0.65 (d, J
=3.8 Hz, 3H), 0.58 (dd, T =15.5, 7.2 Hz, 1H).

s/ = % % (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- VY H  HK -
4.,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 /N &-3aH-2R [ [ 1',2":1,2]FE [ 7,8-d][1,3] = & 430 148
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-8-H]-1-(2,6- —HIEH)C-1-A7 (298-1) (120 mg, 0.22 mmol, 1.0 eq)iE MR F & HLE(10 mL)H, KK
MR RE T UOKEH, B EIE 5°C A4, KRR R BAR RPN CBRET (0.06 mL, 0.66 mmol, 3.0 eq),

ZHFAEMTE (5.38 mg, 0.044 mmol, 0.2 eq) A= ZF%Z (0.09 mL, 0.66 mmol, 3.0 eq), 15Nk R E T
iR RS LN TLC CHlER: 28R ZF6=5:1) MR TE4 . % 20 mL A A0 E] Mk 5
, Wi ZBRZER (S0mLx3) AW, AFHEHUEMAK 30mL) Wk, &AL, KREGGEH
fho MR NEERHEEN CAMBE - 2B Il =95 : 5) 3 A Ak 2% -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a, 7a- | H A -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7N &-3aH-FA [ FE[ 11,221, 2]FE [ 7,8-d][ 1, 3] R A A 48
8- ]-1-(2,6- KAL) LA (298-2) (110 mg, A/E 90.0 %, % 76.6%). "H NMR (400 MHz, DMSO)
8741 (dd, J =14.6, 6.8 Hz, 1H), 7.10 (t. J =8.4 Hz, 2H), 5.92 (t, ] =7.4 Hz, 1H), 3.93 (s, 2H), 2.00 (s, 3H),
1.89 (d, J =10.9 Hz, 2H), 1.73 — 1.45 (m, 7H), 1.39 (s, 3H), 1.36 — 1.22 (m, 6H), 1.19 (s, 3H), 1.09 — 0.99 (m,
4H), 0.97 (s, 3H), 0.81 (dd, J =9.5, 6.7 Hz, 3H), 0.60 (s, 3H).

EB=F ¥R NY Z M -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- P W I -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+7S & -3aH-FF [ FE[ 1,21, 2] FEFE [ 7,8-d][1,3] = A 48
-8-3E1-1-(2,6- “EHFE)THEME (298-2) (110 mg, 0.187 mmol, 1.0 eq)is T-PUENLIRE (8 mL)H, HIA
Fi b (0.8 mL,3mol/L), SNARREZRIEPE 4he TLC CRIMEE: AR AFR=2:1) WM 4. K
K C1omL) MIAFRIRBEZRY, KEH 48 LBR(3x25 mL) L. &I 21 L8R = B R #hK
(3x10 mL)Jelk. ZBRZBEZEHTOKEBREA TR, EIERIKRATE 2 M M mEd A Z T Chiik.
M BE=68 - 32O #AiAL, 133 /G E K LR -GR-1-Q26- — B K RS-
[(lR,3aS,3bS,5aR,6R,7S,9aR,9bS,1laR)-6,7-:¥é%-9a,l1a-:ﬁ%ﬂ“f\%-lH—%ﬂZﬂ:[l,Z-a]ﬁﬁ-l-jl]E%
it (298-3) (100mg, L)% 90%, W& 87.8%). 'H NMR (400 MHz, CDCl3) § 7.22 (dt, J =13.3, 6.6 Hz,
1H), 6.86 (1, J =8.2 Hz, 2H), 6.04 (t, ] =7.5 Hz, 1H), 3.73 (s, 1H), 3.58 —3.51 (m, 1H), 2.06 (s, 3H), 1.93 (d, J
=11.9 Hz, 1H), 1.82 — 1.52 (m, 12H), 1.36 (dd, ] =23.9, 13.6 Hz, 6H), 1.11 — 1.02 (m, 5H), 1.01 (s, 4H), 0.98
—0.89 (m, 3H), 0.88 — 0.82 (m, 4H), 0.63 (d, ] =3.9 Hz, 3H), 0.61 — 0.54 (m, 1H).

FEIE K L M-(5R)-1-(2,6- — 9 A FE)-5-[(1R,3a8,3bS,5aR 6R,7S,9aR,9bS, 1 1aR)-6,7- — $£ %= -9a,11a- —
F BN E-TH- BRI 1,2-a]3E-1- 26| 4TS (298-3) (100 mg, 0.18 mmol, 1.0 eq)# i T — & F k(6
mL)F, BV RE TUOKE T, AEIE 5°C Aty KIRIAR MR RPN ZEREF (0.017mL,0.183
mmol, 1.0eq), 4-—HEILMME (4 mg, 0.04 mmol, 0.2 eq)F1=Z.f% (0.05mL, 0.366 mmol, 2.0 eq), %
BRI RE T =R T 1N TLC Ak 282 408=5:1) W BT84 K 20 mL KA 7K A0
PR RS, WK OE (50mLx3) B, &IHFAVUAIAK (30 mL) Fik, &IFEHUEHE,
WAAMEE . R ELEREEN CAMBE : 4MR O =80 : 20) 3] A A & 4R-(5R)-5-
[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-7- Z Tk 4k -6-F2 4 -9a, 1 1a- — H 3+ /N & - 1H-3F R [ 1,2-a] FF-1-
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FE]-1-(2,6- SR CUHRE (298-4) (90 mg, ZH)¥ 95.0%, YXFE 79.4%). 'HNMR (400 MHz, CDCl3)
87.22(dd, J=14.5,7.6 Hz, 1H), 6.86 (t, ] =8.2 Hz, 2H), 6.04 (t, ] =7.4 Hz, 1H), 4.75 — 4.68 (m, 1H), 3.82 (s,
1H), 2.08 (s, 3H), 2.06 (s, 3H), 1.97 — 1.62 (m, 12H), 1.43 — 1.08 (m, 16H), 1.04 (s, 4H), 1.02 — 0.94 (m, 3H),
0.85 (t, ] =6.9 Hz, 3H), 0.63 (d, ] =3.8 Hz, 3H), 0.59 (d, ] =11.3 Hz, 1H).

BEBHLS KAWL -(5R)-5-[(3aS,5aR,5bS,7aR ,8R,10a8,10bS,12aR, 12bR)-2,2,5a,7a- VU H & -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-7N &-3aH-3A [ [1',2:1,213E 97 [7,8-d][1,3] = A A )&
-8-FE]-1-(2,6- AT CFHEAE (298-4) (90 mg, 0.15 mmol, leq)BFMRAE & T Hi(6 mL)d, FSM4P
T, IRV TN T ETIR4% (16 mg, 0.05 mmol,0.3eq), N-FHILMIKS LY (27 mg, 0.23 mmol, 1.5 eq)
HAA 7, ZIESHE 3he TLC(f1iHEE: 2R ZBE=5: DI MR . #%7K (10 mL) IIAE Rk &
th, KEH IR ZBE(3x25 mL)AEW . & IF 4 CBE)ZIF BRI E HK(3x10mL)edk. CROMEZ
FCKBRIREA T8, RLUERURAEMH B M. RNGEH, R UE, JEBOKEE, AU, WR4E,
MHmkEEERA N CAMmBE 0 28 2 B=8416) 18 % 1 @ [ & & B -(6R)-6-
[(1R,3aS,3bS,5aR,7S,9aR,9bS, 1 1aR)-7- Z. Bt 2. 3E-9a, 1 1a- — H Fk-6- 50 0 3t + /N A -1H-38 12 37 [1,2-a]3E-1-
F)-2-FHELPE-2-BEAE (298-5) (85 mg, AFE 95%, 10K 90%).

'H NMR (400 MHz, CDCl3) § 7.22 (dd, J =14.7, 7.5 Hz, 1H), 6.86 (t, ] =8.2 Hz, 2H), 6.04 (t, ] =7.5 Hz, 1H),
5.16 (dd, J=12.3, 7.3 Hz, 1H), 2.26 — 2.17 (m, 2H), 2.15 (s, 3H), 2.06 (s, 3H), 2.00 — 1.70 (m, 7H), 1.61 (d, J
=14.3 Hz, 1H), 1.53 — 1.39 (m, 4H), 1.35 — 1.13 (m, 7H), 1.08 — 0.89 (m, 5H), 0.86 (t, J =6.9 Hz, 3H), 0.80
(dd, J =12.1, 4.0 Hz, 1H), 0.74 (s, 3H), 0.63 (d, J =3.8 Hz, 3H).

HERE RN 2 -(6R)-6-[(1R,32aS,3bS,5aR,7S,9aR,9bS, 11aR)-7- Z Bt 4 H-9a,11a- — FH H:-6-4 1
FETRE-THIR R IF[1,2-a]HE-1-F5]-2- FF A Jé-2- 2405 (298-5) (40 mg, 0.07mmol, 1.0eq) & T FEL (2
mL)FIPYE RIS (2 mL) Y, IIABEEH (242 mg, 0.73 mmol, 10.0eq), fMifk ZLE S EHHE 10 min.
TLC # ChilEE: L8 ZRE=5:1) IR MTE4S . $47K (10mL) MBI FR Y, KIZH LK LB
(3x25 mL)AHL. &I 28 CH6)ZIF BRI 2K (3x 10 mL)Fedk . L8 L6 )2 H KB BR N1,
IEPEAIRAETT RGBT ENT CRIMER: ZBR 4BE=80: 20D Zlifk, 753 [ 6k 24-[(2,6-—
TR P I -50-fELE-3P,48- —BE  (298) (19.15mg, 4% 100%, W& 51.86%). 'HNMR (400
MHz, CDCl3) § 7.20 (dd, ] =14.7, 6.5 Hz, 1H), 6.91 — 6.83 (m, 2H), 5.03 (t, ] =6.4 Hz, 1H), 4.10 (dd, J =10.9,
8.1 Hz, 1H), 2.43 —2.35 (m, 1H), 2.17 (d, J =11.0 Hz, 1H), 2.03 — 1.72 (m, 8H), 1.68 — 1.53 (m, 9H), 1.41 —
1.32 (m, 3H), 1.06 (ddd, J =16.7, 16.1, 8.6 Hz, 5H), 0.88 (t,] =6.1 Hz, 3H), 0.81 (dd, J =12.2, 4.0 Hz, 1H),
0.72 (s, 3H), 0.64 (d, ] =3.6 Hz, 3H). >*C NMR (101 MHz, CDCl3) § 212.70, 128.97, 119.81, 111.86, 111.79,
111.67, 74.62, 66.74, 56.81, 56.16, 56.09, 54.34, 43.37, 42.58, 39.83, 37.83, 37.73, 35.63, 35.57, 35.46, 35.40,
34.90, 32.51, 30.28, 28.17, 24.11, 22.58, 22.49, 21.68, 20.17, 18.54, 18.50, 13.85, 12.06. LCMS [M+H] "=
503.70
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SCtfE 299
hEY 299 T-BE-24-[(2,6- —FFRE) (FH) F | -Sa-HEE-3p,4p- —BF 1%

LiOH

MeOH.THF it

£ R 2-1R-1,3- R AEQT0 mg, 1.40 mmol,3.0 eq VAR VIERE (5 mL)H, ARSIk
R E]-780C, BHEIIAIE T H41,2.5M 1E ke (0.67 mL, 1.680 mmol,3.6 eq), XM 0.5 /N7
H o, B B M AN (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- PO H -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+ VY 5= -3aH-¥4 35 [ 1,2 1,21 FE H-[7,8-d][1,3] = HFH I8 -8- 5]
o (271-4) (200 mg, 0.467 mmol,1.0 eq) KU SR (10 mL), TLC(ANITE: LB ZBH=5:1) 4
RRE5E4 o [ B SRR, LR CIAEWL, AHURT KRB B4, M ol B aide O
Wk 20 2 B5=80: 20) A [ & (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12bR)-2,2,5a,7a- PY FH -
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4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-T VU & -3aH-FF L FF[1',2":1,2]1FE FF[7,8-d][ 1,3] = SH AL IR K 18 -8-Hk -
1-(2,6- 5 FKFE) C-1-B7 (299-1) (180 mg, 0.03 mmol, ZiZ:90 %, WH:63.97%). 'HNMR (400 MHz, )
37.21 (s, 1H), 6.87 (t, J =8.2 Hz, 2H), 5.80 (d, ] =2.7 Hz, 1H), 5.03 (s, 1H), 4.40 (d, ] =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).

g - ® ¥ b & ¥ (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- Y HI A -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-+PUAE(-3aH-FF [ FF [ 1,2 1,2]3E FF[7,8-d][ 1,3] = E A4 A 18 -8- £ -
1-(2,6- ~A ) E-1-F7 (299-1) (180 mg, 0.332 mmol, 1.0 eq)iBEMAE — & Fh (10 mL), DA ZHEHET
(0.093 mL, 0.995 mmol,3.0 eq), = Z.fi% (0.230 mL, 1.658 mmol,5.0 eq)FIDMAP (8.10mg, 0.066 mmol,0.2
eq), FTFRBIAE25CrP el he TLC (filifk: ZMR 2 HE=5:1) W mise 4, JHRRESER,
TR EANES, PR E K (15 mL)BEH, Na2SO4T4, LIYEAMMKRAE R &, MR TR AE E el
b (A 8 ZBE=90: 10) 232171 EFE 4k 2B -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-
2,2,5a,7a- M1 ' 5£-4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-+ PU A -3aH-3F [ 31,211,216 3 [7,8-d][1,3] —
FIRIN TR NG -8-HE]-1-(2,6- — R AEHL) T AEMS (299-2) (150 mg, 0.231 mmol, 4% : 90%, WE: 69.61%)-
'H NMR (400 MHz, CDCl3) 8 7.23 (m, 1H), 6.86 (t, ] =8.0 Hz, 2H), 6.05 (t, ] =7.5 Hz, 1H), 5.80 (d, J =2.6
Hz, 1H), 4.40 (d, ] =5.8 Hz, 1H), 4.10 (dd, J =13.7,6.2 Hz, 1H), 2.11 (dd, ] =12.6, 4.2 Hz, 1H), 2.06 (s, 3H),
2.01 (m, 2H), 1.77 (m, 3H), 1.61 (m, 6H), 1.41 (d, ] =12.5 Hz, 4H), 1.30 (m, 6H), 1.06 (m, 11H), 0.87 (m,5H),
0.67 (d, ] =4.0 Hz, 3H).

=% ¥ A& Y 2 1B -(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS, 12bR)-2,2,5a,7a- VY B ZE -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+ VI & -3aH-3F [R 1,2 1,21 FE [ 7,8-d][1,3] 524 3R TR NB-8- 4 -
1-(2,6- —F R CFEEAE (299-2) (150 mg, 0.257 mmol, 1.0 eq)EMEEFET (5 mL)T, JIA N-FRIEALHE
ZHBTRE (8.37 mg,0.051 mmol,0.2 eq), T FiL AL (0.205 mL, 1.026 mmol,4.0 eq) G 1E & (1),
JoK (227 mg, 0.013 mmol,0.05 eq), FITTFIRE AR BIELE N2, 25°Crdiidt 18hrs. TLC Cfqif:
LIR LME=10:1) WM 58 4. AT R K, /K (1omL) IIAZIRRK RS, KEH L
% ZBR( 3x15 mL)2EHL. & A UZE I BRI & 2h/K( 15 mL)Pes, Na2SO4 Tk, 1l iRk 4E 1 3
Fdh o M R R KR Z BT A6 (T Bk 2 BR £ T =80:20) , 3 #] {4 [ &k 4 BR -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12bR)-2,2,52,72- PO H K -11- & 0L FHE -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-PUZL-3aH-3F [ 17,2"1,2] FE H[7,8-d][1,3] = S A R )L N -8- K -
1-2,6- ~F ) A EE (299-3)(90 mg, 0.135 mmol, 4[/5:90%.U%:52.74%). 'H NMR (400 MHz, CDCl5)
87.23 (s, 1H), 6.86 (t, J =8.2 Hz, 2H), 6.04 (t, ] =7.4 Hz, 1H), 5.92 (s, 1H), 4.52 (d, ] =6.4 Hz, 1H), 4.33 (d, J
=5.6 Hz, 1H),2.34 (d, ] =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, J
=5.4 Hz, 8H), 1.37 (s, 4H), 1.28 (m, 9H), 1.07 (m, 4H), 0.87 (dd, ] =12.8, 6.4 Hz, 4H), 0.69 (d, ] =3.9 Hz, 3H).
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BUE B &Y LT -(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12bR)-2,2,5a, 7a- PU FH B -11- 5 3 2 -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-T VU & -3aH-FA 2 FF [ 1',2":1,2]3E FF[7,8-d][ 1,3] = A ) 18- 8- Kk )-
1-Q-5 K H) O lE (299-3) (90 mg, 0.150 mmol)iBARAE B EF (5 mL)F, IIALUER (10.99 mg), HA
B3 KJa, PISREG WA RMINAE H2, 25°CHh4isE 1 he. TLC Chmil: LR OlE=3:1) Wl
SE4r. LPERRGEAF B S  ALAIINEERAE BT AL (R 28 2 R=80:20) LIAE, ZIR-(5R)-
5[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-2,2,5a,7a- P4 H  H# -11- % T & -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ /& -3aH-FF [ FE[1',2":1,2]3EH:[7,8-d][1,3] A A 48
-8-FE]-1-(2,6- AR CEEE (299-4) (50 mg, 0.067 mmol, 4iFEE:80%, W1 :44.30%). 'H NMR (400
MHz, CDCly) 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, 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, J =10.8, 9.5,6.5 Hz, 10H), 0.64 (d,
J =3.2 Hz, 3H).

BB BE Y Z-(5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS, 12aR, 1 2bR)-2,2,5a, 7a- YU FF FE-11-48 T 5
-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b- 1 75 & -3aH-3F [ FE[1',2":1,21 FE H[7,8-d][1,3] 2 R IR 1K
18-8-FE)-1-(2,6- A E) O ML (299-4)  (85mg, 0.141 mmol, 1.0 eq)iARAEVIEIENG (2 mL)FI P
(1 mL)KEEERY, AL 2/ (0.001 mL, 0.014 mmol),BEH2 % (83.29 mg, 1.410 mmol, 10 eq),
PR G A IR NRAE N2, 25 CHBERE 1h, BJS A SEMEILEN (88.60 mg, 1.410 mmol,10 eq),
BREEFE 2 /. TLC CHiIEE: 2.8 Z.05=5:1) MR M 5EL. IKEX, KEZEFLE(3x10mL)
W &I - LRI H A& K 5 mL)Feds, JK Na2SO4 T4, Rl iRk 4a 4 FI0HL 5
mn fEOROKEE M A f (= & OF ko B OB =100 A B B @ E k2 B -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-11- & #  225a7a- [ mooRE -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b-+ 75 & -3aH-F [ [ 1',2":1,2] 3 [ 7,8-d] [ 1,.3] & A FR )8
-8-FE1-1-(2,6- “HIEH) CHERE (299-5) (40 mg, 0.047 mmol, 2. 70%, ULH: 32.88%).

AP GEY 2 -(5R)-5-[(32S,5aR,5bS,7aR,8R, 10aS,10bS, 12aR, 12bR)-11-4 k-2,2, 5a,7a- Py I 5
-4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12,12a,12b- 75 & -3aH-FR [ JF [ 1',2":1,219E 31 [7,8-d][1,3] & J IR K
18-8-F1-1-(2,6- AR CEEE (299-5) (40 mg, 0.066 mmol)i&MALTIENRN (3 mL)F, MA 3N
MidhW2 (0.5 mL), FTAHEE WAL SN MRAE 25°CHH5iHE The TLC (& e HIEE=10:1) Bl S B 5642

¥7K 3mL) IIASIRFR RS, KEAZEH G 3x15 mL)AEEL. &9 =& b2 00 B AR 2k
K( 15 mL)BE#, To/K Na2SO4 +4, sl B ARAE1F EMH e KA silica Y 10:1 50 e: TP g
ke, B3 A8 K 2. 12-(5R)-5-[(1R,3a8,3bS,5aR,6R, 7S,9aR,9bS, 1 1aR )-4- 5 3L-6,7- — 2 5-9a,11a- — H &
FANE-TH- R R IF[1,2-a]F6-1-25]-1-2,6- %K) 4l (299-6) (30 mg, 0.048 mmol, #fi/%: 90%,

200



WO 2023/143399 PCT/CN2023/073236

I 72.31%). LCMS: [M+H]* = 562.3., R =1.20 min.

BHhE BLEY 4MR-(5SR)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4- % F5-6,7- —$5%:-9a,11a- — HI 3
FNE-TH- 3R IR 1,2-2)3E-1-38]-1-(2,6- R FR3) 2R (299-6) (30 mg, 0.053 mmol WA fRTE FEE (1
mL)FIPYERRIE (1 mL)yd, INAEEL AR (0.5 mL, 0.500 mmol), Frf5iE-& WAL R SIAE 25°C
fidE the TLC (& WL HEE=10:1> BN MTER. HK (10mL) JIABIRBARY, KEHZ
RZEE 3x10mL) . EH 2R IEREIF HABAEHK (SmL) k. ZBRZEEH Na2so4 T
i, IR RRAES PR A M SRR E A AL (SR R FEE=10:1) , R AGEE 7-m5E-24-
[(2,6- —FhAIE) (F2IL) L )-50-HEKE-3B,4p- —FF (299) (20 mg, 0.037 mmol, 69.83%) . "H NMR (400
MHz, MeOD) & 7.29 (m, 1H), 6.93 (t, J =8.4 Hz, 2H), 5.02 (t, J =7.3 Hz, 1H), 3.60 (s, 1H), 3.50 (d, J =15.7
Hz, 1H), 3.15 (s, 1H), 2.12 (dd, J =14.3, 10.4 Hz, 1H), 1.93 (m, 4H), 1.72 (m, 4H), 1.36 (m, 10H), 1.06 (s,
10H), 0.89 (dd, J =9.5, 6.5 Hz, 3H), 0.69 (d, J =1.5 Hz, 3H).">*C NMR (101 MHz, MeOD) & 167.28, 162.44,
123.23, 116.95, 113.96, 107.29, 72.66, 67.84, 55.83, 53.51, 50.45, 45.79, 44.06, 43.63, 40.15, 35.74, 31.64,
26.83,26.25, 23.70, 22.62, 20.44, 19.48, 18.07, 17.55, 14.22, 11.16, 8.80, 7.48, 5.75, 5.53, 3.80.

'9F NMR (377 MHz, MeOD) & -116.32 (d, ] =18.4 Hz, 1H). LCMS: [M+H] © = 520.3.

SCHf5 300
144300 (1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-1-[(2R)-6-(2,6- — H K H)-6- 2R TO-2-K[-4,4- 5,
-9a,11a- — R NE-1H-FF K FF(1,2-a)FE-6,7- B 1] &
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B— BILEY ZH-(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a, 7a- P F 3L -11-4F
#£-4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 7S & -3aH-3F [ H[1',2':1,2] FE H[7,8-d][ 1,3] —H 2 3P
TRNE-8-FE]-1-(2,6- U RE) MG (299-4) (200 mg, 0.333 mmol)EAARAE DAST (0.5 mLyH,, FTfHE
BRAE R BIRAE N2, 80°CH 4 3h. TLC R CAlEE: LB ABE=5:1) Wl TE4. REHERE
I, ANCHEIRIMERKAGR S, KZEH 28R OBR( 3310 mL)AW. 53 28K OB 2 It H A i
K 15 mLYBe%k. AHAH Na2SO4 T, RIpEFR4EA B, MM TLC AR CHME: LM 48E=1:1)
R, AMRPE SRR AL UL SR R T B INEE R B Ak 2R ZlE=1: 11
K, 19370 (5% B 514 Z. B2 -(5R)-5-[(1R,3aS,3bS,5aR,6R, 7S,9aR,9bS, 1 1aR)-4,4- —$-6,7- 2 F:-9a,11a-
TR NS TH- R IF[1,2-a]3E- 1K) 1-(2,6- A ) AL RS (300-1)(120 mg, 0.185 mmol, 4% :90%,
WK 55.66%)

E_ BEYZHE-(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- — f-6,7- — 25 -9a,11a-—
B AL+ NG -TH-FR R [ 1,2-a]3E-1-H)-1-(2,6- ) T M (300-1) (40 mg, 0.069 mmol\AARFE DY
AR 3 mL)MHFE. (3mL) MRS EFIFE, MA 1 mol/L MEEMMEAR (0.5mL) ., RS
W25 CHHRE 1he TLC CRMER: AMRZBR=1:1) MMKMN A KMBEMA LR (20mL) i
R, WRIERKBEG, AVUARTOKEERN TR, U8, IORASEEE G, MR R aif Cail
fif: ZBRZHEE: 0: 40), 3% AMAEE(1R,328,3bS,5aR,6R,7S,9aR,9bS, 11aR)-1-[(2R)-6-(2,6- — A A 3E)-
6-F2F C-2-FE]-4.,4- " F(-9a,1 1a- I AN E-1TH- R K[ 1,2-2]3E-6,7- B (300 (17.9 mg, 0.033 mmol,
aifE. 100%, Y& 48.23%). 'H NMR (400 MHz, CDCl3) § 7.21 (m, 1H), 6.87 (t, ] =8.3 Hz, 2H), 5.04 (d,
J=7.2 Hz, 1H), 3.74 (s, 1H), 3.60 (d, ] =11.3 Hz, 1H), 2.18 (m, 1H), 1.98 (m, 2H), 1.81 (m, 6H), 1.68 (m, 3H),
1.37 (ddd, J =42.4, 21.9, 12.6 Hz, 10H), 1.11 (dd, J =13.2, 4.6 Hz, 2H), 1.06 (s, 3H), 0.98 (m, 2H), 0.89 (t, J
=6.0 Hz, 3H), 0.65 (d, ]=3.7 Hz, 3H). *C NMR (101 MHz, CDCl3) & 164.65, 163.79, 137.73, 131.82, 130.78,
111.87,111.61, 73.43,71.94, 70.56, 55.18, 50.84, 43.10, 42.13, 41.93, 39.24, 37.87, 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, CDCl;) § -88.64, -
89.27, -89.29, -110.63, -111.26, -115.38, -115.40, -115.46.

Setfs 301

L&) 301 (1R,3aS,3bS,5aR,7S,9aR,9bS,11aR)-1-[(2R)-6-(2,6- F A H)-6-F2 5 O-2-7|-4,4- —5-7-
BF-9a,11a- ~ F R ANE-1H-FF R IH(1,2-a)FE-6-B0 15 %
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301-2 301

HE—F BEY LR-(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-4,4- - #-6,7- ~ ¥ % 9a,11a-
R B+ NS TH-3R [ 1,2-a] HE-1-]-1-(2-3-6- FR AR R0 CUBER (300-1) (90 mg, 0.154 mmol, 1.0eq)
VR & Tk (SmL)d, DA ZEZEF (0.016 mL, 0.170 mmol, 1.1 eq), = Z.Ji (0.043 mL, 0.309 mmol,
2.0 eq)fl 4- —HEFEMLE(3.77 mg, 0.031 mmol, 0.2eq), FifSIEA WA RSIRA 25°CrHHi$E 3he. TLC
CRMIEE: 2B 2 6=5:1) WK e, HEBEK, HK (10 mL) IIABIR A ZR S, KZEH
TEMEE(3x 15 mL) AR & IFEHUHE I H AR 7K (5 mL)PER, Na2SO4 +M4:, 18, K453
Mo SRR E 4t (HmEE: 2 ZE=70: 30>, £33 A& & 2K -(5R)-5-
[(1R,3a8,3bS,5aR,6R,7S,9aR,9bS, 11aR)-7- 7. lf 48 % -4,4- — 5-6-F2 5 -9a,11a- — B H - /NEA-1TH- IR K
[1,2-a]3E-1-H£]-1-2,6- ~FFEF)THEE  (301-1) (50 mg, 0.072 mmol, 4iEF: 90%. YHE: 46.64%).
'H NMR (400 MHz, CDCls) 8 7.24 (m, 1H), 6.86 (t, ] =8.3 Hz, 2H), 6.04 (s, 1H), 4.72 (m, 1H), 3.83 (s, 1H),
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2.09 (s, 3H), 2.05 (d, J =5.1 Hz, 3H), 1.82 (m,10H), 1.43 (m, SH), 1.29 (m, 6H), 1.08 (m, 9H), 0.87 (dd, J
=11.9, 5.6 Hz, 4H), 0.63 (dd, ] =12.3, 3.9 Hz, 3H).

BB KBS Y 2 -(5R)-5-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS, 1 1aR)-7- £, T 4 3 -4,4- — 5 -6- 5% 4 -
9a,11a- — PR RE-1H-F L IE[1,2-a] FE-1-E]-1-(2,6- ZE ) T &M (301-1) (80 mg, 0.133 mmol, 1.0
eQ)BARIE S FLE (5 mL)H, MAEHD THMAT (84.72 mg, 0.200 mmol,1.5 eq),, AT & RTE
SRAE 25°CHditdE the TLC (fitilk: 28R ZBWE=5:1) MMM 5e 4. FAMAT BT BNV K, K2
=& P hE(3xS mL)AER . &AM A ShK(5 mL)#E%, oK Na2S04 1%, ik,
i EH . M AR E A CRMEE: 48R ABE=70: 30D, 1543 @K L BR-(5R)-5-
[(1R,3aS,3bS,5aR,7S,9aR,9bS,11aR)-7- 7. il ‘A F -4,4- — % -9a,11a- — F 3k -6- 5 W 3 + 75 & - 1H-FF [R I
[1,2-a]3E-1-F]-1-2,6- R FE) CFAE (301-2) (40 mg, 0.058 mmol, ZifE: 90%, WE: 43.41%). 'H
NMR (400 MHz, CDCls) & 6.86 (t, ] =8.2 Hz, 2H), 6.04 (t, ] =7.4 Hz, 1H), 5.18 (dd, J =12.2, 7.4 Hz, 1H),
2.54 (d, J =12.1 Hz, 1H), 2.27 (s, 1H), 2.15 (s,3H), 2.06 (s, 3H), 1.91 (ddd, J =48.9, 25.3, 10.2 Hz, 9H), 1.64
(m, 6H), 1.32 (m, 18H), 1.08 (s, 4H), 0.77 (d, T =10.9 Hz, 3H), 0.63 (dd, ] =15.2, 3.8 Hz, 3H).

F£=  BUEY ZE-(5R)-5-[(1R,3aS,3bS,5aR,7S,9aR,9bS, 1 1aR)-7- Z. I 4 4 -4,4- — %-9a,11a- — FF
FHo6-A T E A SNE-IH-F LI [1,2-a]F5-1-F-1-2,6- R AEFE)CERAE (301-2) (40 mg, 0.064 mmol)iF
FRAEVUZERRIE (1 mL)ATHEE 2 mL)KESEAY, MAGRIKH (44 mg, 0.32mmol,5.0 eq), FIfy
TRARE R LRAE 25 CHditdE the TLC CHlBE: ZBRZFE=3:1) WM 5E4. K7k (10 mL) N
ANBI R PtE RS, KERZRREE(3x15 mL)AER . &3O ZH B E #/K( 15 mL)Zsk.
LT LW JE I K Na2SO4 T4, RLUEFR AR 15 2R b o R i ek RO 2 A 44k CF Tl B - 1R 2. 1R =50:50)
iR, 1558 A G A(1R,3a8,3bS,5aR,7S,9aR,9bS,11aR)-1-[(2R)-6-(2,6- —Fa A4k )-6-F2 5 T-2-4L)-4,4- —
F-7-FEE-9a,11a- H BTN E-1H-8 K I 1,2-a] JE-6-FR (K1) % (301) (4 mg, 0.007 mmol, Zi:94.57%,
#:10.93%). 'H NMR (400 MHz, CDCls) § 7.20 (d, J =7.9 Hz, 1H), 6.87 (t, ] =8.2 Hz, 2H), 5.03 (s, 1H),
4.14 (s, 1H), 2.51 (d, ] =13.2 Hz, 2H), 1.91 (m, 8H), 1.65 (m,10H), 1.40 (m, 3H), 1.11 (m, 4H), 0.89 (t, ] =5.9
Hz, 3H), 0.76 (s, 2H), 0.66 (d, J =3.5 Hz, 3H). "’F NMR (377 MHz, CDCl3) 8 -90.21, -90.85, -111.49, -112.13,
-115.41,-115.48, LC-MS: [M+H-H,0-2F] * = 485

SEht s 302

&%) 302 (1R,3aS,3bS,5aR,7S,9aR,9bS,11aR)-4,4- — 5, -7- 52 2 -1-[ 2R)-6- F2 F -6- B P -2- |-
9a,11a-— B A+ NE-1H-3F X F[1,2-a]3E-6-B0 1] %
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OAc

OAc

302

F—F =ET 50mL FELEM T, % 2 F-(6R)-6-[(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-6,7- — Z LA
FH-9a,11a- — H F-4- 50 W 3+ AN G- TH-FF R FF[1,2-a] FE-1-38]-2- FH L e -2- 34 8 (274-3) (200 mg, 0.36
mmol)iF R T = L = F A3 mL), £+ 40°C MY 6 /NG, TLC(O ik £ % =10 DI F R

FNEE G W RVIUINAVKK RO mLY K, B2 416 (20 mLx3) A0, AHAHEAEEK (30 mL)

Bedk, TOKBERAN T4, IRATANIAL, BERHELTAIML (i 2. 2. l5=10: 1), RO 0EEZ
2-(6R)-6-[(1R,3aS,3bS,5aR,6R,7S,9aR 9bS, 1 1aR)-6,7- — Z. it H H-4,4- —5-9a,11a- — -+ NS -1H-FF
JRIF[1,2-a)3E-1-FE]-2- P JEF-2-FE A8 (302-1) (120 mg, 4EFF: 90%, 77 Z&: 51.55%). 'HNMR (400 MHz,
CDCl3) § 5.20 (s, 1H), 4.79 (dd, J =8.3, 4.0 Hz, 1H), 2.10 (s, 3H), 1.97 (d, J =3.6 Hz, 6H), 1.92 — 1.59 (m ,
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21H), 1.42 (s,6H), 1.19— 1.09 (m, 6H), 1.05 (s, 3H), 0.91 (d, ] =6.5 Hz, 3H), 0.66 (s, 3H)."*C NMR (101 MHz,
CDCl3) 8 170.25, 82.53, 72.01, 71.84, 55.25, 43.05, 41.15, 39.11, 36.14, 35.61, 29.70, 26.05, 22.67, 22.50,
20.98, 20.92, 20.55,20.36, 18.66, 13.25, 11.83. '°F NMR (376 MHz, CDCls) & =-89.24 (d, J=237.9, 1F), -
110.61 (d, J=237.8, IF).

BB FIE T S0mL FEEMA, & LHR-(6R)-6-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-6,7- . 2. WL F-4,4-
ZH-9a, 1 la- R NE-THIR R FE[1,2-a] 3E-1- 2] -2- F A BE-2- 08 (302-1) (120 mg, 0.2 1mmol)iE
FfE T VY SRR (2 mL) AT 22 mL), 7B =i IS S AL, - /KEY) (88 mg, 2.1 mmol)F7K (1 mL),
BEJS7E 40°C FHEFE 30 /MBS, TLCCA VI 2,08 Z.l5=2: DIS I s v, R MEEER S, 7K (20 mL)# k%,
ZIEZEE (15mLx3) FEHL, AHMMAEEK (20mL) Yeik, KBIBINT I, WFAEHE, BB
Eiraith CaimE: L8 ABE=2:1), 18317 @ 4 (1R,3aS,3bS,78,9aR,9bS, 1 1aR)-4,4- —F-1-[(2R)-6-F2
F-6-H L PE-2-56]-9a, 1 1a- —HIIE+ NE-TH-FR L H[1,2-a]3E-6,7- . liF (302-2) (90 mg, 4HifF:90%, 7=
#: 84.64 %). 'HNMR (400 MHz, CDCl3) & =3.74 (s, 1H), 3.65 — 3.56 (m, 1H), 2.26 — 2.15 (m, 1H), 2.07
—1.94 (m, 2H), 1.92 — 1.56 (m, 14H), 1.52 - 1.31 (m,12H), 1.21 (s, 6H), 1.06 (s, 3H), 0.93 (d, J=6.5, 3H), 0.67
(s, 3H)."”F NMR (376 MHz, CDCls) 3 =-88.94 (d, ]=235.9, 1F), -110.94 (d, ]=235.8, 1F).

H/=F =BT 50 mL [BEJEFEIHEY, ¥ (1R,3aS,3bS,6R,7S,9aR,9bS,11aR)-4,4- —F-1-[(2R)-6-F5 2 -6-FF
FEE-2-F1-9a, 1 1a- — F I+ /N E-TH-30 K FF[1,2-a]3E-6,7- lF (302-2) (110mg, 0.24 mmol}iA T —
AL mL)FPU SRR mL), £=R FIMAZZ8 (73 mg, 0.72 mmol), 4-—HEIEMLE (3 mg,
0.024 mmol) FIZEREF (25 mg, 0.24 mmol), BHJS7EEIR FHH: 0.5 /NI, TLC(A MK 28R ZB6=5:1)
WML, RMNEEHRE, HKQOmL)EK, 8B (15 mLx3) 2H, GHAEEMEK (20 mL)

Ve, TOKBRIREAT i, WRATE N, FERREEEITAMEL ChbEk: 2R ZBR=5: 1), HRIAGEMELR
-(1R,3aS,3bS,6R,7S,9aR,9bS, 11aR)-4,4- i -6-F2 H-1-[(2R)-6- 2 Kk -6- H JL i -2-3K1-9a, 1 1a- — HHEE 5
S-1H-FR IR 1,2-1] 3E-7-F: 8 (302-3) (112 mg, 4HE: 90%, =2 : 84.35 %), 'H NMR (400 MHz, CDCl3)
3 =4.75 — 4.69 (m, 1H), 3.83 (s, 1H), 2.09 (s, 3H), 2.06 — 1.59 (m, 10H), 1.57 — 1.26 (m, 15H), 1.21 (s, 6H),
1.20 1.10 (m, 3H), 1.09 (s, 3H), 0.93 (d, J=6.5, 3H), 0.67 (s, 3H).""F NMR (376 MHz, CDCl3) § =-89.03 (d,
J=236.4, 1F), -110.86 (d, J=236.3, 1F).

HIE =R T S0mL EEEEH T, K ZHR-(1R,3a8,3bS,7S,9aR,9bS, 11aR)-4,4- — R -6-F - 1-[(2R)-6-
FRHE-6-F B Pé-2-45]-9a,11a- — F AR+ 7N &- TH-FROF1,2-1]3E-7-2 88 (302-3) ( 110 mg, 0.22 mmol)
AT R Tt (4mL), fEEIE NI T2 L5140 mg, 0.33 mmol), fEE R FHHE 2 M),
TLC (LR LFE/A k=8 DRI R B SRZE G, S Be(10 mL)RRE S, A M RIE R
FRAM7K (10 mL) AN LRI BR S AN /K (10 mL)VF KON, & BE (15mLx3) REHL, A7 HUAH A
K QomL) PR, TKBREREAHEE, IRAENH, wHRFEENEE Chlifk o 2ME=8: 1), 13
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@R 2 8R-(1R,3a8,3bS,5aR,7S,9aR,9bS, 1 1aR)-4,4- — §-1-[(2R)-6-52 H-6- Fl 3 i -2-%£1-9a,11a- —
- 6-FH WA AN E-TH-FR R FF[1,2-i]3E-7-2: 5 (302-4) (98mg, #HifE: 90%, F=%: 80.92%) . 'H
NMR (400 MHz, CDCl3) § =5.18 (dd, J=12.3, 7.3, 1H), 2.58 — 2.49 (m, 1H), 2.32 — 2.22 (m, 1H), 2.15 (s, 3H),
2.12-1.78 (m, 8H), 1.72 — 1.30(m, 15H), 1.21 (s, 6H), 1.14 — 1.03 (m, 2H), 0.93 (d, J=6.5, 3H), 0.79 (s, 3H),
0.67 (s, 3H).*C NMR (101 MHz, CDClz) 8 =203.23, 170.00, 75.81, 71.08, 55.18, 53.11, 53.01, 52.47, 50.32,
50.23, 48.42, 4437, 43.11, 41.94, 41.48,39.19, 36.37,35.67, 35.25, 31.93, 30.31, 29.70, 29.34, 29.26, 28.44,
28.28,25.27,22.69, 21.66, 20.74, 20.68, 18.72, 14.86, 14.11, 12.92, 11.87. '°F NMR (376 MHz, CDCl3) 8 =-
90.61 (d, J=240.1, 1F), -111.79 (d, J=240.0, 1F).

FHLS T 50 mL JEEM Y, B Z#2-(1R,3a8,3bS,5aR,7S,9aR,9bS, 1 1aR)-4,4- —Fi-1-[(2R)-6-5%
2-6-F 2L e -2-341-9a, 1 1a- — F 2 -6- 5 W 25+ 7S A - TH-FR I [1,2-1]3E-7- 285 (302-4) (98 mg, 0.20
mmol)iA AT PIEPRIE (2 mLYA FEE (2 mL) , £ EE FIABERA (138 mg, 1.00 mmol)F/K (1 mL),
BEJ5 AL = R HERE 1 /DS, TLCCR M 208 4/8=3: DM BL, SRSMEHRA, K20 mL)MiFE,
ZIRZ. B (10mLx3) ZEH, AHUEMAZEK (20mL) ¥euk, ToKBRERIN TR, WA, BERAE
Erralith CHmmk: 2R AEE=3: 1D, BAAGRE (1R,3aS,3bS,5aR,7S,9aR,9bS, 1 1aR)-4,4- " 3(-7-52
F-1-[(2R)-6-F2 F:-6-F L BE-2-2£]-9a,1 la- —H BT/ E-1TH- K IE[1,2-2] FE-6-B1 (302D (48.14 mg, 4f
B: 8847 %, J7#:  46.90 %). 'H NMR (400 MHz, CDCl3) 5 4.19 — 4.10 (m, 1H), 2.56 — 2.39 (m, 2H),
2.25 - 1.79 (m, 8H), 1.78 — 1.24 (m, 18H), 1.21 (s, 6H), 0.93 (d, J =6.5Hz, 3H), 0.77 (s, 3H), 0.68 (s, 3H).!*C
NMR (101 MHz, CDCls) & =210.12, 74.56, 71.08, 55.19, 52.47, 50.44, 48.45, 44,37, 43.14, 42.57, 39.22,
36.38, 35.66, 34.83, 32.19, 29.35, 29.25,28.44, 25.27, 21.63, 20.73, 18.72, 13.07, 11.88. '°F NMR (376 MHz,
CDCl3) 8 -90.51 (d, J =240.1 Hz, 1F), -111.81 (d, ] =240.0 Hz, 1F), LC-MS[M+Na]'=477.3

SEHif 303
&Y 303 4-FE-Se-fHES-3B,25-—BF (1] %
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OAC OAc

2455

H— HEE ZB-(6R)-6-[(1R,3aS,3bS,5aR,7S,9aR,9bS,11aR)-7- 7, I 46 3 -9a, 1 1a- — FI 2 -6- % IV 3£
FANE-TH- R [ 1,2-a)36-1-3E -2- B B BR-2-35 g (245-5) (100 mg, 0.2 mmol, 1.0eq) AIESHZHY (81
mg, 0.6 mmol, 3.0 eq)#HALEZBE (20 mL) 1, JIAERERIZRL (41.5 mg, 0.6 mmol, 3.0 eq), KMIEA
PHER U 900C $iE#t: She TLC CANMEE © 2B AW =3:1) Ml S Sise 4. AR FIAK (40mL)
Fike, HORROEE (LT (30 mLx3)XEHL, & IFMANUAEHBMEHK (50 mL) ¥k, AEH
TorKBRERAN T, S8, IRAEAS SR M ) AR (O AL (k- 2R LT =81
19) 7533 [E 4K 2.8-(6R)-6-[(1R,3aS,3bS,5aR,6Z,7S,9aR,9bS, 11aR)-7-F4 H-6-(FE 2 W 3£)-9a,11a- —
FAANE-THIR R FE[1,2-a]FE-1-FE]-2-F A PE-2-JEBR (303-1) (36 mg, 4 90%, UK 34%). 'HNMR
(400 MHz, CDCl3) & 4.48 (dd, J =11.0, 6.1 Hz, 1H), 4.24 (s, 1H), 1.97 (s, 7H), 1.86 — 1.68 (m, 10H), 1.56
(ddd, J =21.5, 13.7, 8.8 Hz, 6H), 1.42 (s, 13H), 1.39 — 1.15 (m, 22H), 1.01 (ddd, J =23.9, 20.2, 10.5 Hz, 9H),
0.93 — 0.89 (m, 9H), 0.82 (s, 4H), 0.66 (d, J =4.9 Hz, TH).

HE  HEE ZB-6R)-6-[(1R,3aS,3bS,5aR,6Z,7S,9aR 9bS,1 1aR)-7-#£ H-6-(F£ & . #£)-9a, 1 1a- —
FAANE-THIR LI 1,2-a]FE-1-FE]-2-FF A pE-2-3EFR (303-1) (18 mg, 0.04 mmol, 1.0 eq) AARTEIIE
WA (SmL) Y, K RBARRAHZE 0°C, EEMIMAEEE (15 mg, 0.39 mmol, 5.0eq), KMNIEA
TEAAAIH 80°C B 18 he  TLC (@M bE: FIRE =10:1, BRGSO M N w45, 518K
Rio SR A HI 2R w S, LB E W, IEOR SRS B 1 o KL= 4 PR i A B A (—
S . HEE=80:20) BRIITOEM 4-FH-50-H§5-3,25- 7  (303) (2.1 mg, ZH)¥ 97.33%, X
# 12.8%). 'H NMR (400 MHz, MeOD) & 3.83 — 3.75 (m, 1H), 3.24 (s, 1H), 2.02 (d, ] =12.3 Hz, 1H), 1.72
(ddd, J =39.4, 25.2, 9.1 Hz, 7H), 1.39 (ddd, J =29.3, 24.8, 15.6 Hz, 14H), 1.16 (s, 6H), 1.13 — 0.99 (m, 6H),
0.94 (d, ] =6.5 Hz, 3H), 0.91 (s, 3H), 0.69 (s, 3H).>C NMR (101 MHz, MeOD) & 70.06, 67.59, 64.53, 56.26,
56.16, 55.08, 43.86, 42.46, 42.25, 39.60, 36.35, 35.69, 35.31, 31.91, 27.85, 27.71, 24.94, 23.82, 20.43, 17.75,
12.51, 10.98. LC-MS:  [M+H] © =420.75

SERE 304
LAY 304 24-(1-525 2.3)-5a-1E5E-3B,4p- B [19H14%
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B — & ¥k & P (5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR, 12bR)-2,2,5a,7a- PU T % -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 N &-3aH-F L H[1,2":1,21FEH[7,8-d][ 1,3] ~ A4 FF 18
-8-:] LB (233-3) (30 mg, 0.07 mmol, 1.0eq) AMETEMUEMRME (5 mL), MR RABEIE 00C )5,
Gl IMAWAERALEE (0.12 mL, 0.35 mmol, 5 eq), RMAKRAEEREMBI The TLC Chillk: L8R LBk
=5:1) WM R5E4 . # 20mL KA KINE R B AR, I 28R 488 (50mLx3) L, &I
BURRAIZK (30mL) ¥e¥, &IFANARTER, WRAEFIRM . MAEE R 20 (Al - 2’2
fig =88 : 12 ) 75 ] A A [ & (6R)-6-[(32S,5aR,5bS, 7aR,8R,10aS,10bS,12aR, 12bR)-2,2,5a,7a- P FF 3 -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ N & -3aH-F LI [1,2":1,21FE 57 [7,8-d][ 1,3] ~ A A FA 18
-8-F£1PE-2-fE (304-1) (30 mg, ZH/E 90%, W 86.77%).

'H NMR (400 MHz, CDCl5) & 4.00 (s, 2H), 3.80 (s, 1H), 2.18 (d, ] =3.3 Hz, 1H), 1.96 (d, J =11.3 Hz, 2H),
1.70 (dd, J =36.8, 23.3 Hz, 9H), 1.51 — 1.48 (m, 4H), 1.45 — 1.32 (m, 12H), 1.31 (s, 3H), 1.19 (d, ] =5.2 Hz,
4H), 1.08 (d, T =11.1 Hz, 4H), 1.05 (s, 3H), 0.91 (d, ] =4.2 Hz, 4H), 0.66 (s, 3H), 0.60 (s, 1H).

B/ = H K B (6R)-6-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12aR,12bR)-2,2,5a,7a- VU H H -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-1 7N &-3aH-#4 31 [1',2": 1,219 [ 7,8-d][ 1,3] — S AL 3R 8
-8-FLFE-2-8% (304-1) (30 mg, 0.067 mmol, 1.0 eq)& T-PIEIkME (5 mL), IIAFELER (0.5 mL,
3mol/L), RFIRRTIEZERIEFE 40 min. TLC Cf ik 48 LFE=2:1) WM 5E4. KK (10 mL)
TONE| R R R A, KB OB CTR(3x25 mLYAEEL. &7 28R OF/2 I B AR & # 7K (3% 10 mL) ¥k
%o LR CBRIZMTOKBRBREN 18, I RVR 413 B & B RN CaTE: 4R LBR=70:

30)4li4k,, 15 20 T E R 24-(1-F2 3k 2.55)-50-JH 5E-3B,4B- ~HE(304)(9.87 mg, 41/ 100%, YLK 36.14%).

'H NMR (400 MHz, CDCl3) & 3.81 (d, ] =6.2 Hz, 1H), 3.76 (s, 1H), 3.58 (dd, J =11.3, 3.8 Hz, 1H), 1.98 (d, J
=12.4 Hz, 1H), 1.75 (d, ] =2.3 Hz, 5H), 1.47 — 1.23 (m, 14H), 1.21 (d, ] =6.2 Hz, 3H), 1.16 — 1.05 (m, 5H),
1.04 (s, 3H), 0.97 (dd, J =14.7, 5.3 Hz, 2H), 0.93 (d, ] =6.5 Hz, 3H), 0.67 (s, 3H), 0.65 — 0.57 (m, 1H). *C
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NMR (101 MHz, CDCl3) 8 74.85, 72.31, 56.58, 56.12, 55.27, 48.85, 42.61, 39.91, 36.89, 35.71, 35.50, 35.40,
32.40, 29.69, 28.24, 26.00, 25.87, 24.21, 23.58, 23.50, 22.18, 20.59, 18.62, 14.67, 12.07. LC-MS: [M+H-

2H,0] * =371

SEHs s 305
WED 305 24-(FFEFEFE)-So-HLE-36,4p- B (11l &%

HO

ZH R 275, K 2,4,6- = FIRARINBIR, 13 BIU A 24-(F5 22K 5 F 4E)-So- M5 -3B,4B- i (305)
'HNMR(400MHz, CDCl3) & 7.35 (d,J = 4.4Hz, 4H), 7.30 — 7.27 (m, 1H), 4.70 — 4.63 (m, 1H), 3.74 (s, 1H),
3.55(d,J = 11.0Hz, 1H), 1.94 (d,J = 12.6Hz, 1H),1.84 — 1.75 (m, 4H), 1.67 — 1.51 (m, 3H), 1.43 — 1.16 (m,
11H), 1.12 - 0.91 (m, 11H), 0.87 (t,] = 5.9Hz, 3H), 0.63 (d,] = 2.8Hz, 3H), 0.61 — 0.54 (m, 1H)

3C NMR (101 MHz, CDCls) § 145.02, 128.45, 127.53, 127.48, 125.93, 125.85, 74.86, 74.68, 72.32, 56.56,
56.19, 55.25, 48.84, 42.61, 39.90, 39.56, 36.88, 35.67,35.49, 35.40, 32.40, 28.25, 26.01, 25.88, 24.20, 22.40,
20.58, 18.57, 14.69, 12.07. LCMS (ESI) [M+H-2H,0]* = 482

St 306
B 306 24-[(4-5R-2-F EFR IR E) (B F) F B |-Sa-fEE-3p,48- B (1914

FIE] 275, K 2,4,6- = FIRFHON 1-1R1-4-F-2-FEH K, BIEY) 24-[(4-F-2-FFE AR

W
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F ) HE]-50-H5E-38,4B- ¥ (3060 'H NMR (400 MHz, CDCl3) § 7.23 (s, 1H), 6.63 (dd, ] = 19.4, 9.7 Hz,
2H), 4.84 (dd, J = 13.6, 7.6 Hz, 1H), 3.83 (s, 3H), 3.74 (s, 1H), 3.56 (dd, J=9.9, 5.4 Hz, 1H), 1.95 (d, ] =13.0
Hz, 1H), 1.74 (d, J = 10.2 Hz, 4H), 1.54 (s, 2H), 1.37 (d, J = 9.4 Hz, 5H), 1.33 (s, 2H), 1.28 (s, 2H), 1.26 (s,
2H), 1.06 (d, J = 11.9 Hz, 4H), 1.01 (s, 3H), 0.95 (d, J = 10.9 Hz, 2H), 0.88 (dd, J = 6.2, 3.9 Hz, 4H), 0.64 (s,
3H), 0.63 — 0.53 (m, 2H). *C NMR (101 MHz, CDCls) & 154.93, 131.43, 127.93, 127.13, 110.88, 106.17,
77.34,77.23,77.02, 76.70, 74.87, 74.85, 72.31,70.41, 70.05, 68.93, 68.68, 68.66, 65.14, 62.98, 56.57, 55.37,
55.25,48.89, 42.65, 39.99, 36.87, 35.57, 35.40, 32.40, 31.41, 29.78, 28.21, 25.86, 20.51, 18.53, 14.64, 12.05,
1.02, 1.00. LCMS: [M+H-2H,0]" = 482,

St 307
WA 307 3-FFEHLE-3,25-—F [H&

290-3

FiE FAE 50 mL EERHS, # (5SR)-5-[(1R,3aS,3bR,5aS,9aS,9bS,11aR)-9a,11a- — H F-7-5 W A+
NE-TH- R FF[1,2-a]FE-1-3 | C R G (290-3) (50 mg, 0.12 mmol iz i T I /K WU S IRIR (2 mL), M
AR, FRIRE] 0°C, 0 =R /R AR 0 FF AR R 6 DU SR IHG 75 (0.40 mL,  1.20 mmol), B /545
BERNEE 2 DB, TLC(AH Nk 1R Z0E=5: DIRNIRR, RMEHRE, HABRRE 0°C, HIBME
EKIE (5 mL)F K, ZFRAEE (10 mLx3) ZH, AHUEHEAEEK (20 mL) ¥k, ToKBEERMN
T, AR Canlifk: 2B 20=5: 1D, BRAaE A 3-F3E0{-3,25- 2] (307) (24.16
mg, ZiE:80.12%, FEF: 46.46 %).

'H NMR (400 MHz, CDCl3)  =2.01 — 1.92 (m, 1H), 1.86 — 1.75 (m, 1H), 1.71 — 1.24 (m, 23H), 1.21 (s, 6H),

&ﬂ \l

1.19 (s, 3H), 1.18 — 0.94 (m, 7H), 0.92(d, J=6.5, 3H), 0.75 (s, 3H), 0.65 (s, 3H). *C NMR (101 MHz, CDCl;)
5=99.99, 71.52, 71.11, 69.84, 56.55, 56.20, 54.52, 54.25, 44.44, 44.28, 43.39, 42.63, 41.88, 41.17, 40.07,
36.60, 36.45,36.04, 35.77, 35.56, 34.94, 34.06, 32.02, 31.57, 29.34, 29.21, 28.72, 28.51, 28.26, 26.66, 24.20,
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21.24,21.01, 20.80, 18.65, 12.09, 11.89, 11.21.LC-MS: (M-20H) =384

St 308
A9 308 3-(BEFE)-Sa-fHE-25-8F 1] &

H—F FRHU(5R)-5-[(1R, 3aS, 3bR, 5aS, 9aS, 9bS, 11aR)-7- Pk #-9a, 11a- ~ PR+ /N A-1H-HR R I [1,2-
a)FE-1-H TR Pl (290-5) (400 mg, 1.0 mmol, 1.0 eq. )i T- PO W8 mL)FI /K B AE (4mL) , ¥k
WAH R IIABIEALEN (75 mg, 2.0 mmol, 2.0 eq.), MNFEEHEEE, TLC CAnlilk: 2 ZHE=3:
DM, SR T, K SSRGS, BT REL FEILN K SR BRAEHL, A NAE 3 T iRk 4 o 4
FEEMT Clilg: 282 ZH5=0~30%) ZE4L15(5R)-5-[(1R, 3aS, 3bR, 5aS, 9aS, 9bS, 11aR)-7-(¥ 4k F 4k)-
9a, 11a- — F B4 /N & - 1H-FF I [ 1,2-a] dE-1- 2] S BR F B (308-1) (400 mg, 0.95 mmol, 95%) I €44 [F 14
'H NMR (399 MHz, Chloroform-d) & 3.65 (s, 3H), 3.44 (d, J =6.1 Hz, 2H), 2.30 — 2.21 (m, 2H), 1.93 (dt, J
=12.7, 3.3 Hz, 1H), 1.77 (dd, ] =8.8, 4.6 Hz, 1H), 1.73 — 1.63 (m, 3H), 1.56 — 1.48 (m, 7H), 1.47— 1.41 (m,
3H), 1.34(q, J=12.6, 11.1 Hz, 5H), 1.24 (td, ] =7.1, 2.4 Hz, 4H), 1.20 — 1.09 (m, 5H), 1.07 (d, 1 =9.7 Hz, 4H),
1.01 - 0.92 (m, 4H), 0.90 (d, J =6.5 Hz, 3H), 0.88 — 0.80 (m, 2H), 0.74 (s, 3H), 0.68 — 0.63 (m, 1H), 0.62 (s,
4H).

H 5 FREU(SR)-5-[(1R, 3a8, 3bR, 5aS, 9a8S, 9bS, 11aR)-7-(¥23E F #)-9a, 11a- — F E+ /A -1H-3R LI
[1,2-a]9E-1-25 2B S (308-1) (40 mg, 0.1 mmol), ¥ T PUENKMRI(5.0 mLY)F, FREZ-78°C, &k
IR A (1L.eM, 0.6mL) JEINE/EE 2=, Bt 2 NS, TLC (Al 28R ZEE=3:)ik
MR RL5E4 e MATKEER S, MR OBEAER, AHAES B TR, IRAGEENT Chblik: 28R B8
=0~30%) ZAL)5 153 3-(FR 2 F AL )-50-H #-25-FF (308) (10 mg, 0.024 mmol, 25%)4i % 82.03%, 114
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[ {4, "HNMR (400 MHz, DMSO-d6) & 4.30 (dt, ] =10.7, 5.3 Hz, 1H), 4.02 (s, 1H), 3.15 (q, J =5.8 Hz, 2H),
2.00 — 1.84 (m, 2H), 1.81 — 1.61 (m, 2H), 1.55 (d, T =12.5 Hz, 2H), 1.44 (d, ] =12.0 Hz, 4H), 1.29 (d, ] =11.8
Hz, 4H), 1.25 (s, 2H), 1.22 (s, 2H), 1.15 (d, J =5.4 Hz, 2H), 1.09 (d, ] =9.6 Hz, 3H), 1.01 (s, 6H), 0.93 (d, J
=11.6 Hz, 4H), 0.85 (d, ] =6.6 Hz, 3H), 0.83 — 0.74 (m, 2H), 0.70 (d, J =17.8 Hz, 3H), 0.62 (s, 1H), 0.59 (s,
3H). *C NMR (100 MHz, dmso) 8 69.21, 67.02, 57.96, 56.50, 56.19, 55.34, 54.44, 46.22, 44.56, 42.58, 38.16,
36.61, 36.30, 36.23, 35.68, 35.47, 32.28, 32.14, 29.84, 29.66, 29.01, 28.24, 25.36, 21.05, 20.71, 18.96, 12.52,
12.34, 11.84. LC-MS: [M-OH] * = 401.3.

SEHEf 309
fha 309 25-3E-50-IH &-3-F K&

309

FREL 3-(FR L FHFE)-50-HE {£§-25-F7(308) (50 mg, 0.12 mmol, 1.0 eq.)i& T =& F k(5 mL)H, WKIBAHT
TOANEH- ST 47 (102 mg, 0.24 mmol, 2.0eq.), M/ AZRER, TLC Calk: LR ZNE=3:

DI, M EER G, W R RIRYE, B BN KR LR B AR, AP B TRk g 5 4
FEET CHmlE: MR LER=0~30%) 413 25-#5-50-H i -3-H £ (309-1) (15 mg, 0.036 mmol, 30%)
CTERE R, QRS8R N 08 2Bt % CahBE: 28R ZFE=30~50%) Zife1 25-85-50-H §5-3-F iR
(20 mg, 0.046 mmol, 38.7%, 4i/E 92.76%) A €4 [E A, 'HNMR (399 MHz, Chloroform-d) 8 2.75 - 2.28 (m,
1H), 1.97 (dt, ] = 23.3, 7.8 Hz, 2H), 1.77 (p, J = 11.2, 10.7 Hz, 3H), 1.67 — 1.51 (m, 6H), 1.50 — 1.40 (m, 4H),
1.36 (dt, J = 13.9, 5.8 Hz, 4H), 1.26 (s, 3H), 1.20 (s, 6H), 1.08 (qd, J = 9.5, 8.4, 4.6 Hz, 4H), 1.02 — 0.93 (m,
3H), 0.92 - 0.88 (m, 3H), 0.85 (s, 1H), 0.78 (d, ] = 3.9 Hz, 3H), 0.63 (d, ] = 2.9 Hz, 3H). *C NMR (100 MHz,
cdcl3) & 180.42, 71.16, 56.47, 56.15, 54.29, 54.20, 45.90, 44.38, 43.18, 42.69, 42.56, 39.97, 39.13, 37.62,
36.40, 35.81, 35.73, 35.66, 35.43, 35.38, 34.98, 31.96, 31.80, 31.00, 29.68, 29.47, 29.32, 29.16, 28.63, 28.23,
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24.41,24.14,22.60,20.92, 20.78, 20.74, 18.62, 12.17, 12.05, 11.68. LCMS: [M-H]=431.25
SRR 310

&% 310 N-[(1R,3aS,3bR,9aS,9bS,11aR)-1-| 2R)-6-F5 F-6- F H Pi-2-3|-9a,11a- ~ I E+ A E-1H-
R FE[1,2-a) FE-7-F AR REBERE (0] %

310-2

B FET 50 mL BJEESHY, KH(5R)-5-[(1R,3aS,3bR,5a8,9a8,9bS,11aR)-9a,11a- = FI 3:-7- 5 T &
FINE-TH-FF LI [1,2-a]3E-1- 3 SRR HAE (290-3) (190 mg,  0.47 mmol)¥Af# T U KN (3 mL)FH
¥ (6 mL), 7EZIR FIMABEER(363 mg, 4.70 mmol) L B2 (0.20 mL), iR FHhk 2 /)
e B A SR I N FIETR A LAY (297 mg,  4.70 mmol), ZiR FHERE 14 M. TLC (&
Fo/ =10 DADISR o SRS 55, &P BE(20 mL)FRRE SR, N VR FITRR R S A0 7K (30
mL)E RN, RS (20mLx3) AR, AHPUAEMEMEK (30mL) Bk, TTKBBRMN B, KR4E
AN, FEREE At (SR EY/FE=10: 1), 3164 (5R)-5-[(1R,3a8,3bR,5aS,9a8,9bS, 1 1aR)-
7-8F-9a,11a- —H R NE-TH-H LI 1,2-a)9E-1- ) CBRHER  (310-1) (160 mg, #HfF: 90 %, 7=
#: 75.59 %), 'H NMR (400 MHz, DMSO) 8 7.68 (s, 2H), 3.57 (s, 3H), 2.94 (dd, J = 25.9, 13.9 Hz, 1H),
2.32-2.16 (m, 2H), 1.98 — 1.88 (m, 1H), 1.80 — 0.95 (m, 27H), 0.88 (d, J = 6.4 Hz, 3H), 0.76 (s, 3H), 0.62 (s,
3H).
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FE A FIRT 50 mL BJELSH T, 4 (5R)-5-[(1R,3aS,3bR,5a8,9aS,9bS,11aR)-7-% HE-9a, 1 1a- — P 3+
INE-TH-3R R IE[1,2-a)3E- 1-BE ) PR (310-1)  (30mg, 0.074 mmol)iEMT & FHi(1 mL), =i
TIMAZ=ZH3B7mg, 0.37mmol), £ 0 CTZEHIMAH LI (13mg, 0.11 mmol), #AJ5HlZIK
W, TEEIR FHPE 2 /M. TLC CAMEY O CBR=5: DIRIRRL, RRPGHRSE, H ST mL)
W R R, MAZK(10 mLYE KRR, & HEE (5 mLx3) FHL, FAHAAMAMEAK (10 mL) ¥,
TKBL RN T 5%, IRAEATHLA, RERCEEMTAiil CHMEE: 28 2 l6=5: 1), 131 @E & (5R)-5-
[(1R,3aS,3bR,9aS,0bS,11aR)-9a, 11a- — FIHE-7-[(FF 2 5P E-r6-fi )& 2+ E- 1H- 3R [ 1,2-2)3E
B CRFE (310-2) (22mg, AiE: 80%, F7E: 49.16%). 'HNMR (400 MHz, DMSO) & =6.96
—6.88 (m, 1H), 3.57 (s, 3H), 3.13 = 2.99 (m, 1H), 2.87 (d, J=5.4, 3H), 2.30 — 2.19 (m, 2H), 1.94 — 1.88 (m,
1H), 1.80 — 1.67 (m, 2H), 1.63 — 1.06 (m, 25H), 0.88 (d, J=6.5, 3H), 0.73 (s, 3H), 0.62 (s, 3H).

= FE T 50 mL BEJESEMT, ¥(5R)-5-[(1R,3aS,3bR,9aS,9bS,11aR)-9a, 1 1a- — FF JE-7-[(FA 4L
TR R AG-TR ) A TS AT H- A I 1,2-a] - 12 B Tl (310-2) (22 mg, 0.046 mmol)iA i
FIKVUERRIE(L mL), fERSEF T, MERE 0 °C, I = B /RT3 A0S DY SR IR VA VR
(0.092mL, 0.28 mmol), Ffijs¥EERPH: 2 /DT, TLCCHMEE: 2R Z0R=4: DIRMRRN, KRR
J&, HABESE 0°C, AWMEMEKERA0mLYEK, M (5mLx3) 20, HHARMAERK

(10 mL) BE¥, JOKBRRRENT 1, FERAEMaifth ChlE: 2 =4 1), HIAEFK N-
[(1R,3aS,3bR,9aS,9bS,11aR)-1-[(2R)-6-F7 -6~ Fl 2 i -2-2£1-9a, 1 1a- — I 2+ 7S &(- 1TH-FR [ [ 1,2-2] 3E-
T-R)PIREEEERE (3100 (11mg,  ZEJE:82.27 %, 7°#: 41.13%). 'HNMR (400 MHz, DMSO) § 6.92
(m, 1H), 4.03 (s, 1H), 3.07 (s, 1H), 2.87 (d, ] = 4.8 Hz, 3H), 1.96 (d, ] = 22.2 Hz, 2H), 1.72 (m, 2H), 1.60 (d,
J=12.2 Hz, 3H), 1.45 (s, 4H), 1.31 (s, 7H), 1.18 (d, J = 46.9 Hz, 10H), 1.05 (s, 6H), 0.98 (s, 2H), 0.89 (s, 3H),
0.74 (s, 3H), 0.62 (s, 3H). '3C NMR (101 MHz, DMSO) & 69.23, 56.64, 56.43, 56.20, 54.08, 52.83, 45.42,
44,60, 42.62, 41.70, 37.51, 36.64, 35.79, 35.70, 35.46, 35.28, 32.05, 29.91, 29.87,29.70, 28.63, 28.27, 24.26,
21.16,20.74, 18.99, 12.36, 11.82. LC-MS: [M-20H]*=504.3

SR 311
A 311 24-[BEQ-FEIERE)FE | JBR-6(5)-1F-3p-82 1% &
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con H2804,MeOH
R

LAH,t THF DMP,rt,DCM
—_—

é n-BuLi o

L, e CL
Br THF, -780C L
3111
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HF—3b FREWQ2E, 24S)-5. 1§-6(5),22(23)- —#5-3p-FF (50.0 g, 0.12 mol, 1.0 eq.)Fl 4- — FFELFEIIE(2.96
g,24.23 mmol)¥E T & HFHE(500 mL)F, IIAZ Z[E(61.90 g, 605.77 mmol), 5 £ FIRBHEM4E T,
TN ZIEEF(37.11 g, 0.36 mol), Bl J5 4k S22 I+ 2 /NiF, TLC CHik: LR ZBR=10: DI, R4
Wi, BRI, PSS NN EE 300 mL HE bk )G, i2UE, JEDELL 20 mL*2 HEESE GG BT
1% 15 2. R -(1R,3aS,3b8,78,9aR 9bS,11aR)-1-[(2R,3E)-5- £, & -6- 1 2 P -3- 4% -2- 2 1-9a,11a- — 7 2 -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,11a-+ VU & -1H-F6 [ [1,2-1] FE-7-F= R (151 -1) (53.8 g, 112.4 mmol,
92.77%) 1L [E 44, '"H NMR(399MHz, Chloroform-d) & 5.35 (d,J = 4.9Hz, 1H), 5.14 (dd,J = 15.1, 8.5Hz,
1H), 4.99 (dd,J = 15.2, 8.5Hz, 1H), 4.67 — 4.48 (m, 1H), 2.30 (d,J = 7.8Hz, 2H), 2.01 (s, 3H), 2.00 — 1.91 (m,
2H), 1.84 (d,J = 11.3Hz, 2H), 1.68 (dd,J = 9.4, 4.8Hz, 1H), 1.48 (dt,J = 24.5, 9.2Hz, 7H), 1.28 — 1.07 (m, 6H),
1.00 (d,J = 3.2Hz, 6H), 0.80 (dd,J = 20.1, 6.4Hz, 9H), 0.68 (s, 3H).

o W ZM-(1R,32S,3bS,7S,9aR,9bS, 11aR)-1-[(2R,3E)-5- 2, -6~ T B Ji-3-47-2-7£]-9a, 1 1a- — P 3£
-2,3,32,3b,4,6,7,8,9,92,9b,10,11,1 la-+PUS- TH-3F [ FF[1,2-1] 3E-7-2: BB (151 -1) (5.0 g, 11 mmol)iE T PUS
IRIH (200 mL)F17K(20.0 mL)H, =38 N ANAMEEE(2.12 mL, 27.5 mmol), N-F & 1 i Ak #3(5.15 g, 43.98
mmol), HKELH(7.3 mL, 1.1 mmol), FEHEFILR, TLC (A M 28 =3 )/, H Ak Es—
EEAE ), BEATE 0°C T MZ SRR - I S PR EM(9.41 g, 43.98 mmol), ZIRIEH: 1 /N, TLC (i
fif: L1 ZPe=3: )M, AR, BEJGIIAIK S0 mL, ZBRZ 08 50 mL*3 20, T4, K4i
JE A SR 2k AT R i 28R 2 =60: )4tk 5 15 Z.BR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aS)-1-[(18)-1-H
fEHE 7. 35]-9a, 11a- W 3E-2, 3, 3a, 3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+PUSE-1H-FF R IF[1,2-1]3E-7-FE A5
(151-2) (0.64 g, 1.6 mmol, 14.73%)H &4 . 'H NMR(399MHz,Chloroform-d) § 9.55 (s, 1H), 5.36 (s, 1H),
4.60 (s, 1H), 2.31 (s, 3H), 2.02 (s, 3H), 1.93 (s, 2H), 1.84 (d,J = 11.2Hz, 3H), 1.63 (s, 3H), 1.49 (d,J = 10.9Hz,
4H), 1.42 — 1.19 (m, 3H), 1.15 (s, 1H), 1.11 (d,J = 6.8Hz, 3H), 1.06 (s, 1H), 1.01 (s, 3H), 0.98 (d,J = 5.8Hz,
1H), 0.71 (s, 3H).

B=0 FRE(P AL PR = 2B SUALTE(8.7 g, 25.0 mmol)¥A T PUARRIE(38 mLyH, BB M=k, #
TE 0°C, WIIX(= R R IEM(12.8 mL, 25.0 mmol), W INSE ST, 4KEEAE 0°C FHEFEE N,
SRIG I ZBR-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aS)-1-[(1S)-1- ik 2.3£]-9a, 11a- ~F3£-2, 3, 3a, 3b, 4, 6,
7,8,9,9a,9b, 10, 11, 11a-+PUE-1H-FF % FF[1,2-i]9E-7-ZE B (151 -2) (1.9 g, 5.1 mmol ) PUZ MR (18 mL)
WK, BEFEZRBEE 1D, TLC CAMBE: 208 ZRE=10: DI N 554 . BEAAK 30mL, Z,
B2 206 15mL*3 ZE0L, 4§, R4S RS EAE ZAT (i 28R £ F8=100:1~30: DAL )E13 ZBR-(1R,
3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2S, 3E)-4- P& F: T -3-45-2-F7£]-9a,11a- — 1 HE-2, 3, 3a, 3b, 4,6, 7, 8, 9,
9a, 9b, 10, 11, 1la-+PYE-1H-3F LI 1,2-i]FE-7-F (151 -3) (0.75 g, 1.8 mmol, 34.87%)A &, 'H
NMR(399MHz, Chloroform-d) 8 6.22 (d,] = 12.6Hz, 1H), 5.71 (d,J = 6.4Hz, OH), 5.35 (d,] = 4.1Hz, 1H), 4.57
(m, 2H), 4.15 (m, OH), 3.52 (d,J = 10.6Hz, 1H), 3.46 (d,] = 8.7Hz, 3H), 2.59 (d,J = 6.6Hz, OH), 2.30(d,J =
7.6Hz, 3H), 2.01 (s, 3H), 1.95 (d,J = 5.8Hz, 3H), 1.84 (d,J = 10.9Hz, 3H), 1.69 (d,J = 4.6Hz, 1H), 1.52 (s, 2H),
1.48 (s, 2H), 1.14 (m, 3H), 1.03 (s, 3H), 1.00 (s, 3H), 0.67 (s, 3H).
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P FRELZER-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2S, 3E)-4- U4 T -3-45-2-41-9a, 1 1a- — F AE-
2,3,3a,3b,4,6,7,8,9,9a, 9, 10, 11, 11a-+PUE-1H-5F [ H[1,2-1]FE-7-2E 5 (151 -3) (0.75 g, 1.87 mmol)
T VUSRI (7.5 mL)H, U SN #:#2(2.25 mL, 11.2 mmol), B8 )5 FHi 2 50°C, 38 1 /N, TLC (B
Tk 288 ZE=10: DI ERL R S 524, G IAZK 15 mL, ZBRZ.HG 10 mL*3 25, T4, W46)5
H S ENT (A O 4FE=50:1~20: DAL 1T 4FE-(1R, 3aS, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-
1-FERE 9 -2-551-9a, 11a-—HIFE-2, 3, 32,3b, 4, 6,7, 8,9, 9a, 9b, 10, 11, 11a-+PYE-1H-FFZH[1,2-i]3E-
7-5W5(151 -4) (0.52 g, 1.3 mmol, 68.26%) [T 4 [E A . '"H NMR(399MHz, Chloroform-d) § 9.74 (s, 1H), 5.36
(d,J = 4.4Hz, 1H), 4.60 (s, 1H), 2.44 (d,J = 16.5Hz, 1H), 2.30 (d,J = 6.7Hz, 2H), 2.20 — 2.10 (m, 1H), 2.01 (s,
3H), 1.95 (d,J = 14.4Hz, 2H), 1.84 (d,] = 11.5Hz,3H), 1.57 (dd,J = 19.7, 8.6Hz, 4H), 1.46 (dd,J = 14.2, 10.3Hz,
3H), 1.29 - 1.16 (m, 3H), 1.15 - 1.03 (m, 3H), 1.01 (d,] = 4.5Hz, 6H), 0.96 — 0.89 (m, 1H), 0.70 (d,J = 12.6Hz,
3H).

BB FRZEE-(IR, 3a8, 3bS, 7S, 9aR, 9bS, 11aR)-1-[(2R)-1-HEEFEL 5 -2-35]-9a, 11a- —HIZE-2, 3, 3a,
3b,4,6,7,8,9,9a, 9, 10, 11, 1la-1+PUE-1H-3F K H[1,2-1]FE-7-HE BB (151 -4) (0.52 g, 1.34 mmol)iF T U
SMIEEOmL) T, A (AR EEAS- PSR 21 T EE(2.25 g, 6.73 mmol), ¥ Sk & THE 2 90°C i
$£ 3 /N, HPLC A,  JCIRRHES,  BEGAEZEEE, MK 15 mL, Z/EZE 10 mL*3 FH,
FI, WA SAEEEWN (LA W BE: 2 2 B =50:1~20 : 1) 48 1k )5 18 (2E,5R)-5-
[(1R,3aS,3bS,7S,9aR,9bS, 11aR)-7- Z. Bk 6 3£ -9a,11a- — W 3£ -2,3,32,3b,4,6,7,8,9,9a,9b,10,11,11a- 1+ PU & -
TH-3F [ JF[1,2-a] 3E-1- BB 2- 1 T B (151 -5) (0.44 g, 0.94 mmol, 70.20%) H € [ & . 'H
NMR(399MHz, Chloroform-d) 8 6.99 — 6.86 (m, 1H), 5.80 (d,J = 15.6Hz, 1H), 5.36 (s, 1H), 4.59 (s, 1H), 3.71
(s, 3H), 2.30 (d,J = 6.7Hz, 3H), 2.01 (s, 3H), 2.00 — 1.90 (m, 3H), 1.84 (d,J = 10.9Hz, 3H), 1.54 (d,J =16.6Hz,
5H), 1.50 — 1.37 (m, 3H), 1.33 = 1.17 (m, 2H), 1.16 — 1.02 (m, 4H), 1.00 (s, 3H), 0.93 (d,J = 6.6Hz, 3H), 0.67
(s, 3H).

N+ B B (2E,5R)-5-[(1R,3a8,3bS,7S,9aR,9bS,11aR)-7- Z Bt % 3 -9alla- — H FH -
2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 la-+PU S - 1H- 3R [ H [ 1,2-a] 3E-1-2& | 221G R F BE (151 -5) (0.44 ¢, 1.0
mmol) ¥ T PU S (9.0 mL)A FF ¥ (4.5 mL)IE & 71, A EALE(130 me, 1.0 mmol), 3345 7 = I Bt
P, IMATIEALHN(56.92 mg, 1.5 mmol), [ BE RESIA RN, SR LS, B, K
PRGN, FRR L SE A, K 15 mL, ZFRZES 10 mL*3 2EHL, T4, k465 Mgz
Br(fa Bk : 2.5 2.l=60:1~20: 1AL )55 (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-7- Z Tk HE-9a,11a- —
HJ£-2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a-+ VU & - 1H-FF [ I [1,2-a] FE-1-FE] CER HFEE - (151 -6) (0.36 g,
0.78 mmol, 77.74%) A A&, 'H NMR(399MHz, Chloroform-d) & 5.36 (s, 1H), 4.59 (s, 1H), 3.65 (s, 3H),
2.35-2.18 (m, 4H), 2.01 (s, 3H), 1.94 (d,] = 15.3Hz, 2H), 1.84 (d,] = 10.9Hz, 3H), 1.68 (s, 1H), 1.55 (s, 2H),
1.53 — 1.44 (m, 4H), 1.39 (d,J =10.2Hz, 3H), 1.22 (dd,J = 22.8, 12.0Hz, 2H), 1.15 — 1.09 (m, 2H), 1.08 — 1.03
(m, 2H), 1.00 (s, 3H), 0.96 (s, 1H), 0.91 (d,J = 6.3Hz, 3H), 0.89 — 0.79 (m, 1H), 0.64 (d,J = 12.6Hz, 3H).
L H B RN YW (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- 7. Mt % 4 -9a,11a- — F J -
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2,3,33,3b,4,6,7,8,9,9a,9b,10,11,11a-+PU - 1H-F K FF[1,2-a] FE- 15 L A i (151-6) (2 g, 4.50 mmol, 1.0
eq)BEMRAERNE (50 mL) T, N AR(98%) (1 mL, 18.76 mmol), BE/EI0IEIEIR, HiEE 1 /N,
TLC(F i : EtOAc = 10:1) MM/, KR5EAST, RBKAE R RH > e, MAZKR LB, H
MANBRER S AR 2 K, WEANERIKBES IR, AAUETCKEREREN T4, 08, JEWRIRYG TS B A,
O R E S R E N A (A B . EtOAc = 90:10 to 80 : 20) 7% & B & [8 1k (5R)-5-
[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7-#2 1 -9a,11a- — B 3£-2,3,32,3b,4,6,7,8,9,9a,9b,10,11,11a- 1 VY & -1H-2H
TRIF[1,2-a)3E-1-FE ] CER FFEE (220-1) (1.8 g, 4.024 mmol, 89.46%). 'H NMR (400 MHz, Chloroform-d)
8 5.37 - 5.33 (m, 1H), 3.67 (s, 3H), 3.52 (dd, J = 7.7, 3.3 Hz, 1H), 2.35 — 2.20 (m, 4H), 2.03 — 1.93 (m, 2H),
1.84(ddd, J = 12.5, 7.5, 4.3 Hz, 3H), 1.75 — 1.60 (m, 4H), 1.59 — 1.35 (m, 9H), 1.33 — 1.04 (m, 7H), 1.03 —
0.99 (m, 3H), 0.93 (d, J = 6.6 Hz, 3H), 0.68(s, 3H).

# ) A B K B (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7- % % 9a,lla- — T % -
2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a-F VU S -1H-FR 3 [ 1,2-a] FE- 125 | 2R B G (220-1) (1.7 g, 4.38 mmol)
TRRAE DMF (50 mL)d, fXK%I0A TBSCI (3.3 g, 21.9 mmol, 5.0 eq)FIBKIE (030 g, 4.38 mmol,1.0
eq), FMINHE] 100°C, TLC CHMiEE: 2.8 2. f5=10: 1) Wil . RMNEHRE, RNV REE =R,
TN Z#& ZBE (100 mL), ZK¥eid 3 %, ANUHFHJCKBRRRM T8, U, JERORYE, Ham s
Etraith CHlig: 28 Z.06=90: 100 1§26 IR YI(SR)-5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7-{[ —
FEQ-WEF-2-F)PrEREE -9, 11a- — H£E-2,.3,32,3b,4,6,7,8,9,9a,9b,10,11, 1 1a-F PU S - 1H- 35 [1
[1,2-a]3E-1-& ] P EE (220-2) (1.9 g, 3.40 mmol, 77.73%). 'H NMR (400 MHz, Chloroform-d) & 5.26
—5.18 (m, TH), 3.57 (s, 3H), 3.43 — 3.33 (m, 1H), 2.16 (d, ] = 1.9 Hz, 4H), 1.93 — 1.82 (m, 2H), 1.65 — 1.55(m,
2H), 1.39 (d, J = 3.0 Hz, 9H), 0.99 (s, 7H), 0.90 (s, SH), 0.85 — 0.79 (m, 21H), 0.57 (s, 3H), -0.00 (s, 6H).
A R (5R)-5-[(1R,3a8,3bS,7S,9aR,9bS, 1 1aR)-7-{[ - FF 4 (2- F 2L 75 -2- 42 ) F i 36 4 3 -
9a,11a- - H1%£-2,3,32,3b,4,6,7,8,9,9a,9b,10,11,1 1a-F PU - 1H-3F [ [ 1,2-a] FE- 124 LR FF G (220-2)(1.8
g, 3.58 mmol, 1.0 eq) A RTEPIENLNE (50 mL)F, MAPIESM (0.168 g, 4.269 mmol, 1.2 eq), ZEif
fiHE 30 min f5, TLC CHilBE: EtOAc=10:1) MR RESHLG, KPR H KGR R,
T e, PR S, )5 RER AR E AT AL CA ik 2R £ B5=80:20  to 70:30) 73 £ [T A& £ (5R)-
5-[(1R,3aS,3bS,7S,9aR,9bS,11aR)-7-{[ = ¥ & (2- B £ P9 -2- 2 ) ¥ 4k 2% | & 2% 1 -9a,11a- — 2 -
2,3,33,3b,4,6,7,8,9,9a,9b,10,11,1 1a-+-PUS- TH-IF [ FF[ 1,2-a] FE-1-FE ] - 1-8F (220-3) (1.7 g, 3.22 mmol,
90.01%). 'H NMR (400 MHz, Chloroform-d) 8 5.26 (d, J = 5.3 Hz, 1H), 3.59 (t, ] = 6.6 Hz, 2H), 3.47 - 3.37
(m, 1H), 2.27 —2.17 (m, 1H), 2.11 (ddd, J = 13.4,5.0, 2.2 Hz, 1H), 1.93 (s, 2H), 1.77 (s, 2H), 1.66 (d, J=12.2
Hz, 1H), 1.47 (ddd, J = 13.9, 8.7, 4.5 Hz, 7TH), 1.37 — 1.29 (m, 3H), 1.25 — 1.15 (m,2H), 1.13 — 0.97 (m, 5H),
0.94 (s, 3H), 0.87 (d, ] = 6.3 Hz, 4H), 0.84 — 0.81 (m, 10H), 0.62 (s, 3H), 0.02 — -0.02 (m, GH).

A AEYI(R)-5-[(1R,3a8,3bS,7S,9aR,9bS, 1 1aR)-7-{[ — F1 A (2- T AL 7 -2- 38 P i BE ) 40 2 ) -9a, 1 La-
T HI3-2.3 3a,3b,4,6,7,8,9,92,9b,10,11,1 1a-+ VY S - 1H-FF X [ 1,2-a]3E-1-FE | ©-1-8F (220-3) (1.0g,2.11
mmol,1.0 e AR 7E —E I HE (100 mL)H, IS ST %467 (1.068 g,2.532mmol, 1.2eq), =i
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e, TLC(H MR MR ABE=5: DI AL, RIS HRIG, KA BANEG RSN K, A%
FREENTE R, AU oK BRER BN+, Wedn, M & PR A E A afidh, CAvhg: LR ZEE=90:10 to 80:
20) 3| [ B H £ (5R)-5-[(1R,3aS,3bS,7S,9aR,0bS, 1 1aR)-7-{[ — FF &5 (2- FF ZE 75 -2- 55 F Ak 3 ) S 2 ) -
9a,11a- —H4£-23 3a,3b,4,6,7,8,9,9a,9b,10,11,1 1a- T DU S -1H-3F [ H [ 1,2-a] FE-1- 45 T g (220-4) (0.6 ¢,
1.142 mmol, 54.23%). '"HNMR (400 MHz, Chloroform-d) § 9.71 (t, J = 1.8 Hz, 1H), 5.26 (d, J = 5.3 Hz, 1H),
3.49 —3.36 (m, 1H), 2.34 (d, J = 6.6 Hz, 2H), 2.25 — 2.07 (m,2H), 1.93 (s, 2H), 1.81 — 1.60 (m, 4H), 1.48 —
1.30 (m, 8H), 1.03 (ddd, J = 14.6, 12.0, 6.3 Hz, TH), 0.94 (s, 4H), 0.89 (d, ] = 6.5 Hz, 4H), 0.85 —0.81 (m, 9H),
0.62 (s, 3H), 0.02 — -0.02 (m, 7H).

B BIER-R2-FEETE (500 mg, 2.67 mmol, 1.0 eq)FMAE /KIS (10 mL)H, 14
BRAHIZE-78°C, IIANIETHA4E (1.17mL, 2.94mmol, 1.1eq), FHAREEISHIHE 2h, BR|Q-FAEE
FY I PUEIRI A (311-2) (0.25 M),

A=A BB YI(5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-7-{[ — HI £ (2- FH 3L P -2- 38 ) B Ak 6 1 3660 -
9a,11a- — H4£-2.3,32,3b,4,6,7,8,9,9a,9b,10,11,1 1a- VU - 1H-3F R FH[1,2-a) FE-1- 2] T EE (200 mg, 0.411
mmol, 1.0eq) WELEPIEIRIE (SmL), IGRAKRAEE 0°C J5, EMA_E—F A filikQ- A
ZFILHHM (311-2) (2.46mL, 0.616 mmol, 1.5eq), KM RTEZMBEHE 1he B TLC R CH M 2
ZER=5: D M B 564, JREHEFESEEE K 20 mL AKAIN AKINE S widk &b, {8 288 286 (50mLx3)
AW, SIFEFAERIK (30 mL) sk, SIFEVUEER, WRAIFENE S Ml kAt 2 Ch
B . ZMECTR =88: 1210 85:15) 143 €[4 (5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 1 1aR)-7-{[ — F &=
(2- B AL A -2 ) R Tk A 1 50 4 1 -9, 1 1a- — A 4E-2,3,3a,3b,4,6,7,8,9,92,9b,10,11,11a-+ P & - 1H-3F %3 1,2-a]
FE-1-FE)-1-Q-H AR FF) O-1-7(311-1)(130 mg, 21 90%, YL 47.87%). 'H NMR (400 MHz, CDCl3)
87.27—-7.22 (m, 1H), 7.17 (d, J = 7.4 Hz, 1H), 6.92 — 6.86 (m, 1H), 6.82 (dd, J = 8.4, 5.0 Hz, 2H), 5.26 (d, J
=5.0 Hz, 1H), 4.79 (dt, J = 9.8, 5.8 Hz, 1H), 3.84 (s, 1H), 3.80 (s, 3H), 3.48 — 3.34 (m, 1H), 2.21 (1, /= 11.3
Hz, 1H), 2.11 (dt,J=13.2, 6.5 Hz, 1H), 1.91 (d,J= 15.3 Hz, 2H), 1.70 (ddd, J=21.4, 13.7, 5.2 Hz, 5H), 1.55
—1.27 (m, 10H), 1.13 —0.91 (m, 10H), 0.85 — 0.79 (m, 12H), 0.59 (dd, J = 13.1, 2.6 Hz, 3H), 0.03 —-0.02 (m,
6H).

B =4 ¥R BPI(5R)-5-[(1R,3aS,3bS,7S,9aR,9bS, 11aR)-7- {[ — F A (2- 1 35 7 -2- 4k ) P ik R ) 4R 2k 3 -
9a,11a- — F14£-2,3,3a,3b,4,6,7,8,9,92,95,10,11,1 1a- P4 - 1H-FF [ FH[1,2-a] FE-1-H: - 1-(2- A B IR 5 -
1-fiF (311-1) (60 mg, 1.101 mmol) ¥ FTHEWEM (5 mL)H, A 1.0M TBAF FIPUEMLMR 7 (0.5 mL,
0.5 mmol ), SRR RTE 50°C #i#E 1he @IL TLC R CRIMER: LR AEE=3:1) MM R. RN 5EAR
KK (Q0mL) MIAFIRMNAE RS, KZM L1 CBR(3x25 mL)AEHL. &I 41 LBR/Z T B A #h
K(3x10 mL) Bk . LBR B8 Z FIJKBEREN T-1%, I dERIRSE1S BIRL S . K S IE AL R AT (4l Tk-
LR L FE=95:51060:40) Zlifk, 53] [E AT 2] 55 24-[FRIEQ- A FRE) P R bi-6(5)- 1%
3B-BE (311D (40mg, 4. 98.78%, UKF: 78.38%). 'HNMR (399 MHz, Chloroform-d) § 7.23-7.25
(s, 3H), 6.96 (d, J = 8.3 Hz, 1H), 6.86(d, J = 8.3 Hz, 1H), 4.82(d,J=9.8 Hz, 1H), 3.84 (s, 3H), 3.57 (s, 1H),
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1.94 (d, ] = 12.4 Hz, 1H), 1.85 — 1.59 (m, ,6H), 1.37 (s, 6H), 1.30 (d, J = 19.2 Hz, 3H), 1.24 (s, 6H), 1.06 (d,
J=11.7Hz,7H), 0.87 (s, 3H), 0.79 (s, 3H), 0.62 (s, 3H). '3C NMR (101 MHz, Chloroform-d) § 128.15, 127.00,
120.70, 110.47, 71.36, 56.46, 55.24, 54.31, 44.81, 42.57, 40.00, 38.18, 37.79, 36.96, 35.43, 32.06, 31.50, 31.42,
30.16, 29.66, 28.71,28.23, 24.18, 21.22, 18.55, 12.30, 12.05, 1.00. LCMS: [Ms-OH]'=465.5.

SR 312
EY) 24-[ R Q-FEIFRE)F E]-So-IR5E-38-B (105 &
-0

311 312

FRIBL 24-[ #83(2- F AR 2 R 32 ) Y 22 THE E-6/(5)-4i-3 B-1(311) (15 mg, 0.03 mmol)i& T H (1.5 mL)H, i

NALBR(3.0 me) A Z S E e, BEJSTER W FHERE, B I, RMIGEHT, Rl uERR 400K, IEMIRYE S

P L AT E AT (A TR . 288 L 1E=0~30%) 20 (015 24-[F2 5L (2- H AR J8 k) FF B - S a-iH -3 B-1i(312)
(6.3 mg, 0.013 mmol, 42%) (5 (4 [E 14, 4 95.27%. 'HNMR (399 MHz, Chloroform-d) §7.23-7.25 (s, 3H),

6.96 (d, J = 8.3 Hz, 1H), 6.86(d, ] = 8.3 Hz, 1H), 4.82(d,J= 9.8 Hz, 1H), 3.84 (s, 3H), 3.57 (s, 1H), 1.94 (d,

J=12.4 Hz, 1H), 1.85 — 1.59 (m, ,6H), 1.37 (s, 6H), 1.30 (d, ] = 19.2 Hz, 3H), 1.24 (s, 6H), 1.06 (d, J = 11.7

Hz,7H), 0.87 (s, 3H), 0.79 (s, 3H), 0.62 (s, 3H). '*C NMR (101 MHz, Chloroform-d)  128.15, 127.00, 120.70,

110.47,71.36, 56.46, 55.24, 54.31, 44.81,42.57, 40.00, 38.18, 37.79, 36.96, 35.43, 32.06, 31.50, 31.42, 30.16,

29.66,28.71,28.23, 24.18,21.22, 18.55, 12.30, 12.05, 1.00. LCMS: [M-OH]"=465.5.

St 313
&Y 313 BEZH-(1R,3aS,3bS,5aR,6R,7S,9aR,9bS,11aR)-6-52 3-1- [ 2R)-6-F2 H-6- F B 2- 5| -
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9a,11a- T NE-1H-I R IH(1,2-i|FE-7-F B8 10H] %

B ¥ So-JU-38,4p,25-=FF (198D 0(90 mg, 0.21 mmol)i T-PUZ LM (5 mL)F AN —RFEHZ
H (0.07mL, 0.42 mmol), VKA E, BESRMCRREEIL) LMS (42.7 mg, 0.23 mmol), HII5EGEF
FER, B 30 EP G EIHE 40°C, Bk 18 /NN, TLC(ABE: ZERZTE=S5:1) Wll. R4
o, WRARSREEA, BEE MK R CTREEH, AN B, THaR4s 5 201 20 ChRlifg: 2/
ZTE=0%~30%) 4l b3 ILE L) Z1-(1R, 3a8, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-¥2%=-1-[(2R)-6-52
H-6-H B Pé-2-241-9a, 11a- = AN S TH- AR [1,2-1]3E-7-25 08 (313-1) (40 mg, 0.07 mmol, 32.87%)
HEE K. "HNMR (399 MHz, Chloroform-d) 8 7.35 (d, J = 4.3 Hz, 4H), 7.31 (dd, J = 7.6, 3.7 Hz, 1H), 4.81
(dt, J=12.2,3.9 Hz, 1H), 4.62 (s, 2H), 4.10 (s, 2H), 1.92 (ddd, T = 16.8, 11.2, 3.4 Hz, 2H), 1.76 (td, J =13.6,
3.6 Hz, 4H), 1.70 — 1.51 (m, 8H), 1.44 — 1.28 (m, 10H), 1.24 (q, J = 4.1 Hz, 3H), 1.19 (s, 6H), 1.14 — 1.06 (m,
4H), 1.03 (s, 5H), 0.90 (d, J = 6.4 Hz, 3H), 0.85 — 0.80 (m, 1H), 0.63 (s, 3H), 0.58 (dd, J =11.3, 4.0 Hz, 1H).
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BB BHORHEEIHE) ZE-(IR, 3aS, 3bS, 5aR, 6R, 7S, 9aR, 9bS, 11aR)-6-F3-1-[(2R)-6-F2 4 -6- FF 3 -
2-%£1-9a, 1la- = HEAFRE-TH-H R IE(1,2-]36-7-288 (313-1) (40 mg, 0.07 mmol)iE T HEE (5 mL)
W, IUNERRR 10%Pd, 2 40-60%7K (10 mg, 0.094 mmol)fii, E/AEH=IX, FEIGIERIAERIIHRE
40°C, TLC CalE: LB AEE=3:1) Wll. RMEEW )G, IR0, RERKRE G EEET Ca
Wbk 208 Z.l5=0%~30%) 4litk 153 #2329 -(1R,3aS,3bS,5aR ,6R, 7S,9aR 9bS, 1 1aR)-6- 2 - 1-[(2R)-6-52
Fe-6-H R PE-2-F]-9a, 1 1a- — HIRARE-TH-A R IF[1,2-1]3E-7- 288 (3130 (22 mg, 0.046 mmol, 65.4%)
[ EALAE 80.69%. 'H NMR (399 MHz, Chloroform-d) § 4.83 (d, J = 12.0 Hz, 1H), 4.17 (s, 2H), 3.86
(s, 1H), 1.94 (d, J = 13.0 Hz, 2H), 1.81 — 1.69 (m, 5H), 1.55 (d, J = 9.0 Hz, 3H), 1.47 — 1.29 (m, 9H), 1.20 (s,
6H), 1.16 — 1.06 (m, 4H), 1.03 (s, 3H), 0.97 (dt, J = 15.7, 5.3 Hz, 2H), 0.90 (d, ] = 6.5 Hz, 3H), 0.88 — 0.78
(m, 1H), 0.63 (s, 3H), 0.60 (s, 1H). *C NMR (100 MHz, Chloroform-d) 8 72.82, 71.10, 60.74, 56.46, 56.12,
55.18, 48.72, 44.39, 42,57, 39.81, 36.79, 36.39, 35.72, 35.54, 35.40, 32.24, 29.33, 29.19, 28.22, 25.67, 24.17,
22.17,20.74,20.53, 18.61, 14.68, 12.05. LCMS: [M+MeCN+Nal+ =542.4.

SCHsfs) 316
WEY 316 24-[(4-FFRE)RE) FHE)-Se-lH5-38,4p-—8F (1] %

S SHEF] 275, B 2,4,6- = FIRAAKTEER, KBRS 24-[4-FORI)(EHE) F HE]-Sa-AE 4t-
3B4p- M (316) 'H NMR (399 MHz, Chloroform-d) § 7.30 (dd, J = 8.4, 5.5 Hz, 2H), 7.02 (1, ] = 8.6 Hz,

W

2H), 4.63 (t, ] = 6.4 Hz, 1H), 3.72 (s, 1H), 3.53 (s, 1H), 1.93 (d, ] = 12.6 Hz, 2H), 1.72 (tdd, J =21.2, 12.4,5.4
Hz, 8H), 1.39 — 1.23 (m, 9H), 1.22 — 1.06 (m, 2H), 1.07 — 1.01 (m, 3H), 1.00 (s, 3H), 0.98 — 0.88 (m, 3H), 0.86
(d, T = 5.9 Hz, 3H), 0.62 (d, T = 2.5 Hz, 3H), 0.56 (t, ] = 7.6 Hz, 1H). '>C NMR (100 MHz, cdcl3) § 160.88,
140.67, 127.55,127.47, 127.39, 115.31, 115.30, 115.08, 74.80, 74.17, 74.00, 72.27, 56.52, 56.09, 55.19, 48.78,
42.57,39.86, 39.65, 39.63, 36.83, 35.75, 35.66, 35.45, 35.36, 32.36, 29.68, 29.31, 29.23, 29.10, 28.24, 25.96,
25.83, 24.17, 22.38, 22.29, 20.55, 18.56, 18.54, 14.65, 14.12, 12.05, 1.01. '°F NMR (376 MIz, Chloroform-
d)§-115.23,-115.24, -115.25, -115.27, -115.27, -115.29, -115.30, -115.31, -115.33, -115.34, -115.35. LCMS:
[M-H,0]'=467.45.

STt 317
W) 24-GRE Q- [ SR E)FEERE) FH)-Se-H5E-38,4p-—8F 1%
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S LHAH] 275, ¥ 2,4,6- = FIRAK WM ZF T LK, BRINAEY 24-(FR2 (2-[(Z 5 F )5 %]
Iy P EEY-50-PH%%-3B,4B- W% (317) 'H NMR (399 MHz, Chloroform-d) 8 7.58 (d, J = 6.9 Hz, 1H), 7.35
—7.27 (m, 2H), 7.22 (s, 1H), 3.73 (s, 1H), 5.04 (s, 1H), 3.55 (s, 1H), 1.90 (s, 4H), 1.73 (d, J = 13.8 Hz, 5H),
1.66 (d, ] = 7.2 Hz, 3H), 1.41 — 1.32 (m, 6H), 1.28 (s, 2H), 1.20 (s, 1H), 1.05 (s, 4H), 1.00 (s, 3H), 0.94 (d, J
= 11.2 Hz, 2H), 0.90 - 0.86 (m, 3H), 0.63 (s, 3H), 0.58 — 0.55 (m, 1 H) .">*C NMR (100 MHz, cdcl3) & 137.24,
128.43, 127.41, 127.39, 127.00, 119.93, 74.81, 72.27, 68.13, 67.94, 56.52, 56.15, 55.20, 48.79, 42.58, 39.87,
38.54, 38.42, 36.83, 35.66, 35.64, 35.50, 35.45, 35.37, 32.36, 28.18, 25.97, 25.83, 24.18, 22.37, 22.23, 20.56,

»

18.51, 18.47, 14.65, 12.04. '%F NMR (376 MHz, Chloroform-d) & -56.83 (d, ] = 4.2 Hz). LCMS: [M-H,0-
OH]'=517.5.

SEHif 320
A 320 Ap-F2EE-3p-F2Re-24-[FR R - F S A EL) FH ) -Sa-HKE-7-B0 (11 %
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B2 R 1-R-2-FE (1.3 g, 1.40 mmol,3.0 eq )IAMETEDUAIKIE (S mL)h, ZAMRY, TUKIB
WE-780C, FHEHIIAIET 248 ,2.5M IE CleVE (3.34 mL, 1.680 mmol,3.6 eq), M 0.5 M EA,

BE 5 M A (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5,7a- P  H -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b- MU & -3aH-38 R J - [1,2":1,215E I 7,8-d][1,3] = A 3F K4 -8- ]
CUfi (217-4) (1000 mg, 0.467 mmol, 1.0 eq) ) PUEWEMVER (10mL), TLC(A HE: 2,88 £ BE=5: D]
RNLEA: o AR, 08 CBERENL, AN CKGREREA T4, A8 S st E 4. (a
Wik 28R 2. 5=80: 20) A& [ & (5R)-5-[(3aS,5aR,5bS,7aR,8R, 10aS,10bS,12bR)-2,2,5a,7a- VT H 5 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-+PU &L -3aH-3F K[ 1,2 1,2]FE H[7,8-d] [ 1,3] — 5 44 3R K J@-8- % -
1-(2,6- @ EH) B-1-F7 (320-1) (750 mg, 1.257 mmol, 4E/F:90 %, 1K%: 53.9%). 'HNMR (400 MHz,
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CDCI3) 8 7.30 (ddd, J = 7.4, 3.9, 1.6 Hz, 1H), 7.23 (m, 1H), 6.95 (t, ] = 7.4 Hz, 1H), 6.88 (d, ] = 8.2 Hz, 1H),
5.74(dd, 1 =49.3,2.9 Hz,1H), 4.85 (d, ] = 7.3 Hz, 1H), 4.40 (d, ] = 5.8 Hz, 1H), 4.14 (d, ] = 3.6 Hz, OH), 3.85
(s, 3H), 3.56 (dd, T = 7.3, 3.8 Hz, 1H), 2.05 (m, 3H), 1.71 (m, 10H), 1.42 (d, ] = 8.4 Hz, 4H), 1.17 (d, T = 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, ] = 4.6, 2.7 Hz, 3H)

- F % L & W (5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- Wy H F -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12b-+PU S -3aH-2F L FF[ 17,25 1,21 FE [ 7,8-d][ 1,3] A 2 A 48 -8-34 -
1-Q-HERERE) C-1-82 (320-1) (750 mg, 1.397 mmol,1.0 eq)EMEAE & WL (50 mL)d, IAZ
FRIT (0.197 mL, 2.096 mmol,1.2 eq), = Z.f% (0.388 mL, 2.794 mmol,2.0 eq)f4- — FREFZILnE (34.14
mg, 0.279 mmol0.2 eq), FTfHIR AL RIGEAEN2, 25 CHHEE3h. TLCIR Cf1iffg: 288 Z.lE=5:1)
W2 o F 58 4 i P B K, KK (10 mL) B RNAER A S, KEH &Pk 3x15 mL)
W &I & clayer It H WA EK( 5 mL)elk. —&F L ANa2SO4T 1, 1l sEFIKARTH 3]
Ffh oo H SRR R AR JZ BT A4k (4 2 R 2 B =90:10) , 3 F (7 & [E & 2 B -(5R)-5-
[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- ] F 3£-4,5,52,5b,6,7,7a,8,9,10,102,10b,11,12b- 1 P 5 -
3aH-3A R H[1,2 1,21 36 F£[7,8-d][ 1,3] A F 3R U8 -8- 56 ]-1-(2- B A SE 2 30 U R (320-2) (750 mg,
1.166 mmol, 83.46%). 'H NMR (400 MHz, CDCl3) § 7.23 (m, 1H), 6.86 (t,.J = 8.0 Hz, 2H), 6.05 (t,.J=7.5
Hz, 1H), 5.80 (d, J = 2.6 Hz, 1H), 4.40 (d, J = 5.8 Hz, 1H), 4.10 (dd, /= 13.7,6.2 Hz, 1H), 2.11 (dd, J = 12.6,
4.2 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).

BE=H4 KW E Y LW -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10aS,10bS,12bR)-2,2,5a,7a- VY H % -
4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12b-+ VU5 -3aH-FF [ FF[ 17,2 1,21 FE FF[7,8-d][ 1,3] = S 24 IR TR G -8- 2 -
1-(2-FEFERE) O RS (320-2) (750 mg, 1.296 mmol)EMAAEAET (30 mL)H, M N-FRIE40%E —
FEE P A% (42.27 mg, 0.259 mmol), T i FALE (1.037 mL, 5.183 mmol)MESFRES(IT), /K (11.47
mg, 0.065 mmol), FFEIRARE R M N2, 25 CHHisE 18h. TLC (At Z B ZHE=5:1) M
Rio [RMLTE4 G LR CBaMRE, WANERBREK,, KZH R OER(3x10mL)EH . & L8 LB
EIt B AMA & /K15 mL)Jeik. L1822 Na2S04 T4, MIERIRAGS SRS . LSRR A2
Wralifh CHmEE: 2.8 2.l5=80: 20), 152 (1 (A [E {4 Z.BR-(5R)-5-[(3aS,5aR,5bS,7aR 8R, 10aS,10bS,12bR)-
2,2,5a,7a- P4 WP 3L -11- 48 T %£-4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12b-+ PU & -3aH-3F %, 3 [1',2:1,2] 3 IF
[7,8-d][1,3] S L IN R )8-8-FL]- 1-2-F A 2 A 3 BR (320-3) (340 mg, 0.516 mmol, ZH/%:90%,1%
#:39.84%). 'H NMR (400 MHz, CDCl3) 8 7.30 (d, J = 7.5 Hz, 1H), 7.23 (d, ] = 8.3 Hz, 1H), 6.94 (t, ] = 7.5
Hz, 1H), 6.86 (d, T = 8.2 Hz, 1H), 6.16 (s, 1H), 5.92 (s, 1H), 4.52(d, J = 6.4 Hz, 1H), 4.33 (d, J = 5.7 Hz, 1H),
3.84 (s, 3H), 2.35 (d, J = 10.3 Hz, 2H), 2.08 (d, J = 1.8 Hz, 3H), 2.05 (s, 1H), 1.80 (m, 4H), 1.63 (dd, ] = 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,
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4H), 0.88 (dt, J = 7.8, 3.9 Hz, 3H), 0.69 (d, J = 1.7 Hz, 3H).

B KBS Y L1 -(5R)-5-[(3aS,5aR,5bS, 7aR,8R, 10aS, 10bS, 12bR)-2,2,5a, 7a- PY HI L -11- 44 TV 4 -
4,5,5a,5b,6,7,72,8,9,10,10a,10b,11,12b-T VU & -3aH-FF R FF[1',2":1,2]1FE FF[7,8-d][ 1,3] = SH AL IR K HE-8-HE -
1-2- AR IE) O LS (320-3) (340 mg, 0.574 mmol)IEMRA W (20 mL)d, AAAETR (100 mg,
0.940 mmol), FrAHRAWARMIRAE H2, 25°CHHFE 1he TLC ChMES: 4R Z8R=5:1) Wil R .
RBLFEA e, IRAETF SN . AL AR B AT AL CAEE: 2B Z5=80: 20), 35 CulEH 4
Z T -(5R)-5-[(3aS,5aR,5bS,7aR,8R,10a8,10bS,12aR,12bR)-2,2.5a,7a- P4 H FH -11- & T # -
4,5,5a,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ /N & -3aH-FF [ FHE[1',2":1,2]3E H[7,8-d][1,3] 5 240 108
-8-3E]-1-(2- AL B TR (320-4) (250 mg, 0.378 mmol, 2115 :90%, T % 56.06%). 'H NMR (400
MHz, CDCl3) 8 7.29 (d, J = 7.6 Hz, 1H), 7.23 (d, ] = 8.2 Hz, 1H), 6.94 (t, ] = 7.5 Hz, 1H), 6.86 (d, ] = 8.2 Hz,
1H), 6.16 (1, ] = 6.3 Hz, 1H), 3.99(dt, J = 8.4, 7.3 Hz, 2H), 3.84 (d, J = 6.9 Hz, 3H), 2.77 (t, ] = 13.5 Hz, 1H),
242 (t,J=11.2 Hz, 1H), 2.21 (d, ] = 2.7 Hz, 1H), 2.08 (d, J = 0.9 Hz, 3H), 1.97 (d,J = 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 = 1.5 Hz,3H).

BIAE HBUEY Z-(5R)-5-[(3aS,5aR,5bS, 7aR,8R, 10aS, 10bS, 12aR, 12bR)-2,2, 5a, 7a- PT F1 =11 -4 W £
-4,5,52,5b,6,7,7a,8,9,10,10a,10b,11,12,12a,12b-+ 75 & -3aH-FF 57 [1',2":1,2] 3E 3 [7,8-d][1,3] = H AR FR K
JB-8-HE]-1-(2- AL T AEEE (320-4) (50 mg, 0.084 mmol A ARLE U EEI (5 mL)H,, B L
2 (0.028 mL), Fif3#&WrE R MHAE N2, 25°CHfiidE 3he TLC (A 478 Z88=5:1) Il R,
RBLSEANT, RN R, NI INEIOKIES Y, KIZER R CBR( 3x25 mL)AEHL. &9
IR 27t H A MATE Eh7K (15 mL)Fe¥t. EA 2R Na2SO4 T4, I IBAkEa 3 2 kL& . LA
RO Z N 4tk (A B 2 R 4R =5050) . 13 A & & B -(5R)-5-
[(1R,3a8,3bS,5aR,6R,7S,9aR,9bS,11aR)-6,7- —F25%-9a,11a- — B 3E-4- 5 W I+ 75 - 1H- 3 3 [ 1,2-a) 36 -
1-25]-1-Q-FE A TR (320-5) (30 mg, 0.049 mmol, 4l1E:90%,10%:57.90%). 'H NMR (400
MHz, CDCl3) § 7.33 — 7.27 (m, 1H), 7.23 (s, 1H), 6.95 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 8.2 Hz, 1H), 6.15 (s,
1H), 3.83 (s, 3H), 3.72 (s, 1H), 3.62 — 3.55 (m, 1H), 2.87 (s, 1H), 2.38 (s, 1H), 2.13 (s, 2H), 1.97 (d, T = 13.9
Hz, 2H), 1.76 (ddd, J = 30.5, 18.7, 7.0 Hz, 12H), 1.54 — 1.44 (m, 4H), 1.42 — 1.32 (m, 5H), 1.30 — 1.16 (m,
12H), 1.03 (dt, J = 19.0, 8.2 Hz, 8H), 0.92 — 0.82 (m, 6H), 0.63 (d, J = 1.7 Hz, 3H).

BAH BB LR -(5R)-1-(2,6- — §i K 4£)-5-[(1R,3aS,3bS,5aR,,6R,7S,9aR,9bS, 1 1aR)-6,7- — 35 %k -
9a,11a- I IE-4-F W HE+ /N A - TH- 38 IR [ 1,2-a) 9E-1- 28| L 5E R (320-5) (25 mg, 0.036 mmol)iZ i 7E /Y
AW G mL)AHE. (3mL) EEEAM, MIA 1 mol/L IMASMMIER (0.5mL) i, FIRA
W25 CHdEdE 1 he TLC CHymibk: ZBRZEE=1:1) MR . RR5E4L )G RN B 28 (20
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mL) FEFE, MBAERKEESR, AHUETKERREN TR, 108, JERYETS 20k, M SRR A E A At
Camfig: 2R 20 60: 400, BBIABMEK 24-[(2,6- ~FRE) (R E) T £)-4p-FR-3p-FH-50-H
$5e-7-H (3200 (9.64 mg, 0.018 mmol, A& : 96.86%, UL 50.47%). 'HNMR (400 MHz, CDCl5) § 7.29
(dd, J = 7.2, 4.8 Hz, 1H), 7.23 (m, 1H), 6.95 (t, J = 7.4 Hz, 1H), 6.88 (d, ] = 8.2 Hz, 1H), 4.85 (m, 1H), 3.85
(s, 3H), 3.71 (s,1H), 3.58 (m, 1H), 2.87 (t, ] = 13.5 Hz, 1H), 2.38 (1, ] = 11.3 Hz, 1H), 2.20 (m, 1H), 2.11 (dd,
J=12.7,2.8 Hz, 1H), 1.97 (d, ] = 12.9 Hz, 1H), 1.76 (m, 8H), 1.47(m, 3H), 1.39 (m, 4H), 1.28 (s, 3H), 1.03
(m, 6H), 0.90 (dd, J = 6.3,4.7 Hz, 3H), 0.64 (d, ] = 2.2 Hz, 3H). *C NMR (101 MHz, CDCl3) § 212.76, 156.64,
132.59, 128.24, 127.04, 126.91, 120.75, 110.67, 73.83, 71.97, 55.79, 55.28, 55.02, 50.07, 49.04, 43.81,
42.56,38.64, 37.76, 37.61, 36.07, 35.91, 35.85, 35.68, 35.65, 35.55, 28.44, 25.63, 25.03, 22.76, 22.58, 21.13,
18.71, 14.19, 12.08.
LCMS: [M+H-H,0] "= 495.5

SRR 321
&) 321 25-2F-50-HEE-3-FEEEEE 1H %

OH

FREL 25-§24-50-AH {§5-3-H 8 (311) (20 mg, 0.046 mmol, 1.0 eq. )i T /K FEE(10 mL)H, FEiRHiHE T
IMNIRERER0.5 )5, TH4 60°C, TLC CHIlE: ZFREE=3: DI, RNEWRGE, #HRMRK
45, TR DUNBR R S BN K IR 208 LB AEHL, AN BT IR G2 BN ChRlik: 2
TR 2. l5=0~30%) 4ifb75 25-Fa4E-50-RHES-3- R HE (321) (10 mg, 0.022 mmol, 48.7%) T[] {4

4% 85.17% 'H NMR (400 MHz, Chloroform-d) & 3.65 (d, J = 11.7 Hz, 3H), 2.35 — 2.16 (m, 1H), 2.02 — 1.89
(m, 2H), 1.85— 1.68 (m, 3H), 1.62 (ddd, J = 13.5, 10.7, 3.6 Hz, 3H), 1.54 — 1.46 (m, 3H), 1.44 — 1.41 (m, 2H),
138 = 1.33 (m, 3H), 1.30 (d, J = 8.2 Hz, 3H), 1.19 (s, 6H), 1.16 — 1.08 (m, 3H), 1.08 — 1.01 (m, 3H), 1.00 —
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0.91 (m, 3H), 0.89 (dd, ] = 6.6, 2.3 Hz, 3H), 0.86 — 0.79 (m, 2H), 0.77 (d, J = 5.2 Hz, 3H), 0.62 (d, J = 3.1 Hz,
3H).  '3C NMR (100 MHz, cdcl3)  176.64, 176.10, 71.11, 56.52, 56.48, 56.34, 56.25, 56.16, 56.13, 55.72,
54.32,54.25,54.22, 51.51, 51.48, 45.98, 44.40, 44.30, 43.67, 42.63, 42.60, 42.57, 42.55, 39.98, 39.96, 39.88,
39.38, 37.71, 36.40, 35.91, 35.80, 35.76, 35.74, 35.70, 35.43, 35.39, 35.14, 35.04, 31.98, 31.92, 31.90, 31.81,
31.42,31.22, 30.16, 29.76, 29.69, 29.66, 29.59, 29.51, 29.47, 29.36, 29.34, 29.32, 29.26, 29.23, 29.18, 29.10,
28.65, 28.24, 28.06, 27.20, 27.15, 25.50, 24.60, 24.15, 24.13, 24.06, 22.79, 22.68, 20.94, 20.92, 20.83, 20.78,
20.76, 20.70, 18.67, 18.62, 18.61, 14.13, 12.29, 12.21, 12.05, 12.01, 11.70. LCMS: [M-OH]'=429.4

SR 322
ey 322 24-|-FHEE)CRE) T E|-Se-1BEE-36,4p-—BF (1%

ZESLG 275, K 2,4,6- =FIRABAEIRIR, HEMLEY 24-[Q-FRE)(F2HR) FH]-50- K-
3B,4B- "W (322) 4l 93.74%. 'H NMR (399 MHz, Chloroform-d) & 7.54 (dt, J = 7.7, 2.2 Hz, 1H), 7.34
—7.26 (m, 2H), 7.19 (td, T = 7.7, 1.7 Hz, 1H), 5.11 (t, ] = 6.2 Hz, 1H), 3.73 (s, 1H), 3.59 — 3.48 (m, 1H), 1.94
(d, T=13.1 Hz, 2H), 1.76 (d, J = 13.5 Hz, 3H), 1.74 — 1.67 (m, 4H), 1.66 — 1.60 (m, 3H), 1.35 (d, ] = 14.8 Hz,
6H), 1.25 (s, 3H), 1.06 (dd, ] = 10.7, 5.4 Hz, 4H), 1.00 (s, 3H), 0.94 (d, J = 12.0 Hz, 2H), 0.90 (q, ] = 4.2, 3.6
Hz, 3H), 0.63 (s, 3H), 0.59 (d, J="7.8 Hz, IH). '3C NMR (100 MHz, Chloroform-d) § 142.37, 142.30, 131.84,
131.77, 129.35, 129.33, 128.32, 128.30, 127.06, 127.00, 126.97, 109.98, 74.82, 72.27, 70.91, 70.66, 56.52,
56.19, 56.14, 55.18, 48.77, 42.58, 39.87, 38.15, 37.91, 36.82, 35.73, 35.71, 35.60, 35.50, 35.45, 35.36, 32.36,
30.30, 29.70, 28.23, 25.96, 25.83, 24.19, 22.45, 22.28, 20.56, 18.55, 18.53, 14.66, 12.06. LCMS:
[M+Na]'=525.45.

SEHEf 323
B 323 24-[FFEQ-FEFERE)HE]-5a-l05E-3p.4p- B (19545
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SHIW] 275, 14 2,4,6- ZHIR KON R EER, BRGEY) 24-[FR 5 (2-H H R A H 4L ]-5a-fH
S3BAR-TE (323) 4l 96.3% 'H NMR (399 MHz, Chloroform-d) 8 7.46 (d, T = 7.8 Hz, 1H), 7.21 (d, ] =

»

7.7 Hz, 1H), 7.18 — 7.09 (m, 2H), 4.95 — 4.89 (m, 1H), 3.73 (s, 1H), 3.55 (dd, J = 11.6, 4.9 Hz, 1H), 2.33 (d, J
= 1.4 Hz, 3H), 1.94 (d,J = 12.5 Hz, 1H), 1.78 (s, 14H), 1.36 (d, J = 11.8 Hz, 5H), 1.26 (d, ] = 12.3 Hz, 2H),
1.12 - 1.03 (m, 3H), 1.00 (s, 3H), 0.94 (d, ] = 11.3 Hz, 2H), 0.89 (dd, T = 6.5, 4.2 Hz, 3H), 0.63 (d, T = 1.6 Hz,
3H), 0.57 (dt, J=11.3, 5.6 Hz, 1H). '3C NMR (101 MHz, Chloroform-d) & 140.40,140.16,130.32 , 127.08 ,
126.25,125.01 , 72.26 , 56.51 , 55.18 , 48.77 , 42.57 , 39.86 , 38.65 , 36.82 , 35.68 , 35.44 , 35.35 , 30.94 ,
28.23,25.95,25.83,24.17,20.55,19.09, 18.54 , 14.65,12.05,1.00. LCMS: [M+CH3CN+Na]"=546.45.

ety 324&325

WEY 324 5L 325 24-[(S)-REQ-FEERE) P E|-Sa-HHEE-3p,4p- R 24-[(R)-FREQ-FEER
3 FH ) -S0-H -3,4p- —BF (1175

b, LB 324 A& 325 S5 TSR RAR, A BDA LR R A

324 or 325 325 or 324
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SFC

287

324 or 325 325 or 324

24-[FR Q- T A R A UL -5 0- U 47-3B,4B- B (287) (S0mg)iliid Ttk % (4rBS44: Apparatus
SFC 80; Column: Daicel CHIRALCEL ID, 250mm x 30 mm I.D., 10um; Mobile phase :
CO»/MeOH[0.2%NH3(7M Solution in MeOH)]= 50/50; Flow rate : 70 g/min; Wave length : UV 214 nm;
Temperature : 35 °C) 53| RIAL 54324 (AR IA]: tR2.146 min. 11.26 mg, Z1/%100%) F1
A YI325(I BE IS H]: R 2.538 min. 9.37mg, 4 98.62%).
324 (R 2.146 min): 'H NMR (400 MHz, CDCls) § 7.30 (d, J = 7.4 Hz, 1H), 7.25 - 7.21 (i, 1H), 6.95 (t, ]
=7.5 Hz, 1H), 6.88 (d, ] = 8.1 Hz, 1H), 4.86 (dd, J = 8.1, 5.1 Hz, 1H), 3.74 (s, 1H), 3.59 — 3.52 (m, 1H), 1.98
— 1.87 (m, 5H), 1.70 — 1.62 (m, 3H), 1.60 — 1.51 (m, 1H), 1.44 — 1.32 (m, 9H), 1.29 — 1.18 (m, 4H), 1.11 —
1.03 (m, 4H), 1.01 (s, 3H), 0.96 (dd, J = 10.3, 7.0 Hz, 2H), 0.89 (d, J = 6.5 Hz, 3H), 0.64 (s, 3H), 0.63 — 0.55
(m, 1H).>C NMR (101 MHz, CDCls) & 155.56, 131,74, 127.16, 125.88, 119.72, 109.50, 73.83, 71.28, 69.95,
55.55, 55.22, 54.25, 47.81, 41.58, 38.89, 36.60, 35.85, 34.65, 34.47, 34.37, 31.38, 29.17,27.22,24.97, 24.84,
23.20, 21.59, 19.56, 17.56, 13.65, 11.05.
LCMS: [M+H-2H,01" = 463.65
325 (1R 2.538 min) : 'H NMR (400 MHz, CDCI3) § 7.32 — 7.27 (m, 1H), 7.25 - 7.21 (m, 1H), 6.95 (t, ] =
7.4 Hz, 1H), 6.88 (d, J = 8.2 Hz, 1H), 4.84 (t, ] = 6.7 Hz, 1H), 3.86 (s, 3H), 3.74 (s, 1H), 3.55 (d, J=11.2 Hz,
1H), 1.95 (d, ] = 12.6 Hz, 1H), 1.82 (s, 2H), 1.71 (d, J = 13.5 Hz, 4H), 1.60 (ddd, J = 19.6, 9.3, 4.7 Hz, 4H),
1.44 — 1.16 (m, 10H), 1.06 (dd, J = 11.0, 6.2 Hz, 4H), 1.01 (s, 3H), 0.98 — 0.91 (m, 2H), 0.88 (d, J=6.5 Hz,
3H), 0.63 (s, 3H), 0.62 — 0.55 (m, 1H)."*C NMR (101 MHz, CDCI3) § 155.62, 131.61, 127.20, 126.01, 119.72,
109.54, 73.83,71.28, 70.36, 55.54, 55.18, 54.24, 47.81, 41.58, 38.88, 36.80, 35.84,34.84, 34.71, 34.47, 34.37,
31.37,27.21,24.84, 23.18, 21.73, 19.56, 17.56, 13.64, 11.05. LCMS: [M+H-2H,0]" = 463.65.
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