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6 H BT IR Ak S W) STt 7 S8 1R 45 G T R S A Y STt 7 56 o

[0228]  BRrutz Ak, v CABRMRI 2 , 76 S0 BT B H 6 B A& P ) SE it 7 SR fik A
B TR BRI RE 52 1 5 BT IR 1 2 SR — B RS e A & I, IXFE I AR A R 0 4
ENHT

[0229] A% B Hh HAR ) S 7 B HE 1 LS (a) - (o) TSI I Frid 254 540, 230
(&5 G A S 7325, UA S AE JiT s B o 41 H 1 P s H A 7 08 B2 i A FH A0 A O BH BT iR 1 46
E TR AR ESCh BT R I 5Lt T F 2 — AL BB & PR A Y ) ST T . AR
P IR e S5t 7 58 7 T LA SCKEAE R SO H IR B IS L S i 7 2, AR TG B, PR IR BG4
AT DMTIE 1 DA 245 b T ez 10 Eh s E K S e Xt 4748 F

[0230] Pk 4G4 (B G255 BTz ) Eh A/ sk & r e 0 Ba1E R TEEERELL
B P (B, B R v, Hoh Bl ) IR DL R R AR AL B R B AR ) — FhEk
FH—FhUL b T )& (Acremonium) , 3Lk % J& (Absidia) (40, 7 A! L% (Absidia
corymbifera)) , X Bl % JE (Alternaria) , & J& (Aspergillus) (0, ¥ i 2
(Aspergillus clavatus) , # i % (Aspergillus flavus) , & (Aspergillus
fumigatus) , #J H 01 2 (Aspergillus nidulans) , B E (Aspergillus niger) , 1 fl &
(Aspergillus terreus) ,bPh K4t & (Aspergillus versicolor)) , PR fi i )&
(Bipolaris) , 24 J& (Blastomyces) (54, &7 4¢ ZE A= (Blastomyces dermatitidis)) ,
ZE T J& (Blastoschizomyces) (U1, SR 2F 24 (Blastoschizomyces capitatus)) , &
P JE (Candida) (0, H &2k E (Candida albicans) , Yo¥g & ¥k (Candida
glabrata) Ot IR E Torulopsis glabrata) ,ZWME S5 H (Candida
guilliermondii) , ALV & Bk (Candida kefyr) , W& Bk (Candida krusei) , H % TR
22 %t} (Candida lusitaniae) , T Py & Bk & (Candida parapsilosis) , AT & EREE
(Candida pseudotropicalis) ,REK&¥HE (Candida stellatoidea) , FHr & BR FH
(Candida tropicalis) , =R 2 +k (Candida utilis) , i AEIR £ B £} (Candida
lipolytica) , Tt % 221} (Candida famata) DA M4 #E R 221 £ (Candida rugosa) 1
J& (Cladosporium) (B, FIKH f8)E (Cladosporium carrionii) A KX B )R
(Cladosporium trichoides)) , ki T J& (Coccidioides) (5 an, ¥HER 1 T &
(Coccidioides immitis)) ,BEEKE & (Cryptococcus) (ln, FrA A Bk (Cryptococcus
neoformans)) , 25 {iF J& (Curvularia) , /N Te4RINEF (Cunninghammella) (520, #il4f0/)s 7 4R
W% (Cunninghammella elegans)) , 7 & &% (Dermatophyte) , 4N % (Exophiala) (f5#0,
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2 % AN EF (Exophiala dermatitidis) PA KIBRAMIE (Exophiala spinifera)) , 3% 57 &
(Epidermophyton) (#, 2R % K &£ E (Epidermophyton floccosum)) , &A%
(Fonsecaea) (B, fZ K% 8 (Fonsecaea pedrosoi)) , 8 JJ % & (Fusarium) (0, J& K
i JJH (Fusarium solani)) , 1% J& (Geotrichum) (i, A% (Geotrichum candidum)
DL S et FF (Geotrichum clavatum)) , HZRMI K & (Histoplasma) (541, SR 2R 2K
B SEEEFh (Histoplasma capsulatum var.capsulatum)) , S fad Malassezia) (0,
AL S hi " Malassezia furfur)) , fil-§ @& Microsporum) (4, K/ -7
(Microsporum canis) LA XA EFE/NE T Microsporum gypseum)) , B2 & Mucor) , &l
Bl 1w J& (Paracoccidioides) (ffltn, PRI 3Kl ¥ & J& (Paracoccidioides
brasiliensis)) ,#& & # (Penicillium) (flan, &8 /RIFEFH W (Penicillium
marneffei)) , %2 J& (Phialophora) , U JZ & ZE i i (Pityrosporum ovale) , fifif T &
(Pneumocystis) (Flln, K87 (Pneumocystis carinii)) ,BEHIKHEE
(Pseudallescheria) (i, W IR REA K H (Pseudallescheria carinii)) ,IREH &
(Rhizopus) (a0, /NEFREF IR LRI F (Rhizopus microsporus var.rhizopodiformis)
AR KR % (Rhizopus oryzae)) , B BEE J& (Saccharomyces) (fF 4, BR % 1% £F
(Saccharomyces cerevisiae)) , 3% Z 1 T H J& (Scedosporium) (540, 230 58 22 0 T 14
(Scedosporium apiosperum)) , &% & (Scopulariopsis) , %% J& (Sporothrix) (filln,
H %% 1§ (Sporothrix schenckii)) , K&EH J& (Trichoderma) , B&: H &
(Trichophyton) (4, 25 &L B & (Trichophyton mentagrophytes) DA S 41 €4 6 #% 1
(Trichophyton rubrum)) ,Ph K22 #iE% £ (Trichosporon) (f5] 40, B K 22 £l % £F
(Trichosporon asahii) , A7 A 22 fl# £k (Trichosporon beigelii) DA A IR 22 i £
(Trichosporon cutaneum)) A K B BT IR KL E AN BE A ZUIE T 51k R4 N 2K
B0 1 L B MR R GL  AE AR SR e e A R AR T 51 R R R M SR RS ) AR A, Hod
R AR B I AR EF S (Trichoderma sp.) PA K HoAh i) & Bk 5 125 (Candida
spp.) « AN K A T IR KA A I RE S A% AN 2B E T35 2 (Aspergillus flavus) , M
7 (Aspergillus fumigatus) , A &2k (Candida albicans) , T Fi & EkH (Candida
parapsilosis) , FT I ERE (Cryptococcus neoformans) , BRI B (Saccharomyces
cerevisiae) , DA SN AL F (Trichophyton mentagrophytes) o

[0231]  FERIEANIMPT R EFEM, G- O R & a8 A 20 T 0 —Fheli 2
Tl 25 oy 2 P T P R L R IR TR M R e L B LR MR IR D J R MR H B PR IR YR
7 A/ BT 2 A, Fo BT A ) R MR R R AR AR B IR B TR, DB R, B
T, SOV INE , o A IBE, KOG i 2, A PR 28 B BB 29 » TR, R B R A 24, B I, =0
B ONE, AVEIE , Bk, B, BT IR I, B NS RS, B I, T, LAY, JDLERE,
It A ) Jo PR I A L, IV, S5 5 2

[0232] Rl A% BH A ik () A4 & P e A6 S0 TR DA SR T — Al 22 b & FhoAS [m] ) Jk
BB 5 , 191 I 5z SR #5 Be g (91 40, B R B s , S R Bl B R L) , VAR, FRVR 5% TR DR AE, 21
B, B2, R MEIRE BRI SN 28, BRI Sk R, A EE R, SR (B2 IR DA B I 26
JEEVE) P I A R B e (9140, 38 U DL S T8 S BR B 06) B BR BRI , 85 11 5 » 22 1
P BE B » 85 TR0, T R RO, TR, B G W, T 22 D, A5 (R A B BR AL T 1
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T3 » 2R WL IR TR 9 5 IR BE B B BR A 105 , BCRE FE LR, 2 R I, LRI AT R R
T3 5 Miti 5 R , DA KRR ITTLE o AR i BH A i I A & 0 R AR T U SR AR S Tl sl 5 » FH DA T
B77 Z 8 TR TR DA B S 38 L B 4% o A D TOSTT )50 ) P e 8] e DA B AR R de R 14 Y
HATT BE — AN, T 7B S e 2 W 3 (a0, SRAS PR S e sh = LR G E B 3%, 52 T
e RE VR T I AR B R R I R ) R AR IR  AE — SRR SR B B BRI EIR S T fEUAE
FARIT I AR AN B 0 B AR K AT BE L R A R BT R Y

[0233] W] LA AR BH BT ik R Ak 5 W B AT 45 6 A0 P e SR 10 451 7 0455  (EAS SR PR T, R
I (fluconazole) , R FEME (voriconazole) , fH il BEME (itraconazole) , fi KM
(ketoconazole) , Bk FEME (miconazole) , $ K B (ravuconazole) ,detoconazole, b F M
(clotrimazole) , LA S JHYD HEME (posaconazole) o A LL 5 A B BITidk (4 & kAT 45 & A
) Z 410 B 7 a4 (B A RIBR T, 1% KB (amphotericin B) , #il& M &K (nystatin) , &
AT R A T LA R v i T X A5 a1 25 22 Bl T 5 A A v E 59 Wi (ABELCET) , P 14 %5 2= Blig
JRAAIEST B (AMBISOME) , PA K P 1 %5 3 BIR A4 7 TG (AMPHOCTL) o T L S5 A% W i ik i AL &5
VAT 45 A A0 A R I WA B IE A% E A R B ) RS (AN R BR T, RO s g
(flucytosine) B & Z A% % (polyxins) B U1 JEA] E & (nikkomycins) ,4¢ 7 2 JE Al B R 7
B Je T8 R X AT LS A K B Bl (1) 46 & W gk AT 45 & 48 I 53 7 — 267 R Fs LT
JE A 77 o AT DA 55 AR U BH BT IR 1 A0 & Wt AT 25 6 48 I B K BT 0 a1 70 X 461 - B0 9 (AN
JRBR T, #E5E &R (sordarin) LI AT UL 5 AR B TR (46 & kAT 4568 R A
BT B WRER R E AT AE I B 1B (EANJRIFR T, PEIE 554F (cilofungin) , B JE 2514
(anidulafungin) , KKZ5§ (micafungin) , L K RiAZ5FE (caspofungin) o AJ LA 5 Ak B By
AL G AT S5 G A8 B H B BB R 9 3 H A JSPR Tpredamycin. AT LA S5 A
KT A AT S S8 R /B &SRS BPD S E B E 6B EA /IR
T-XMP.OTUA S XMP . 127 . 1T LA 5 A BH BT ik 18 4k & Wt A7 25 6 st FH 1) 5 2 1 759 550 1 481 - £
o, EARR T, TR, B, A4 N=-1, A9 R-2, 40N 5=-30L0 X A 4/
%-8) , 754> (defensines) , M50 % ] (tacrolimus) PA K G—CSF CRL 4l A —4E 74 RIBE K F) -
[0234]  FEA K B b B fs FH 201 BT IR AR TR “Be 287 38 10 2 B A R € Ya A 8 i 1 2 = 1
FRART B B ) B SCRE R e B 2R 4] o DR tE , 540, “Cr-ebi 87 (80 “Ci-Celit 2 ) Ta I 2 I
() AR e I A A DA S IR B e B S A, DA R D T 2, S T3 AR T R DA R T A IR 2
DA e i, S FE DL R i AR S A — 1, “Coale B2 4B 2 1R T &8, S T2 P T AR
PLAGEUT B, IR B L R e 4k, DA S A .

[0235] P iR ) R “HAJo 5k T 1) 2 B A o o Y0 [ A 1Rk SR 1 2 R A ) e R 3
I, 7, “Ca-ePAbE k™ (853 “Ca—Co¥M i dit ) TRIZ PR 3L, 38T 26, R0, DL SRR L 3 .
[0236] 3 HLA% FH A BT RO “BR e d— e B (8l AH RN 1) “Pe 3 PR e dt”) 2 ¥ — M &4t
ZRGEFE W e RS o I B S G e U IR B4y 5 PR b e A (B A
[F) ) e FE—FABE L) AH P A5 BE AT DA I8 ik B e 58350 ot mT DL IS ik e 5 40 o “BA e B - e AR
RGP HARTR IR 7 E R (1) J2 LE b 50 40 RO ot 2350 23 P & B0k SR 1280 B R s A, Ca—CrBh
fe S B B A EANRR T, FIE AP I L S R PA Y R TR SRR T
B ORI VR BRI AR I IR B O R T R VIR T RN A VI R
FeMZE AL,
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[0237] X HLAd AR TR W k" 2 48 BRI B SCRER M AME AR A &9, BA 1k
Ji % B AR 8 196 B N I HALHE 2D — AN XU BRI 91140, “Co—Cals 387 2 48 & I 2k
(12) —1-N#sE . (1E) —1-PH s  2- PR i B B S A O ko

[0238]  PriR AR IE “pi 2”7 (B “Ri0”) FERI 2 o0, A, TR DL A (B B AR A U 1
SR IR T LB ) o

[0239]  Jx FLAd FHAGARAE “R 248 =0, Rif “WEIL” 2 =NR", HAFRMn 2 A 2 3.
[0240]  FEA KB A Birfs FH 2 1 BT i A “Bi 7 721X BACER A 25 & BRI IE AL T, Atk
PR IR LT H S

[0241]  BRAEBAFAO) AT AH S B 156, 76 4% & B A Pl 24 HH 4 31 6142 e B d AE N 1 - 91 2
=D IFAR RN EH VRN R, TR TR PR ELE A 1A 24 3 B 44 ¢
JiR - o [RIRE FT DA BRAR ) A2, 25 AR R B b Bl 24 HS DA AT 90 8] 350 B35 A2 1 G L 2 N | P 1)
FIEH K, B B — AN R N SR I BAN R T, R BN IR EE A
77 A EFEEN : B H2BANRIE T3, S A 3aE AN RIE T8N, S A 1 B3R
JR PR8N, B 280 3N RE TR, A 1EE 2 R IR TR 2438, B H I JRIE T
T, AN RRIEF A, 555

[0242]  FEAC B A P i SR 25 FPAS [R] R 3R Je B DL ZR 30 / 2 5 R 3R DL S 3k 22 Hp I AT AT
— AR R B PR R 1 (B AT S B 5 1 B AR = 1 2R SR 1) Ak 5 ik Ak & 0 LR35
AT, RERE A5 2] — DB AL G PRI AT & M 570 44 05 B B E 6 L 24 05 A
ALFE  HAS B T, ML e i , bt s G, bt e i, me g G , Wi i, AR R Wy S P R R IDK e
B N S L L L B - B LB S e 1 LB S e 1 1B S 10 ) 31 )
g TR O3 Y R 9TC A O A PR B 1070 05 B N ALFE , (HAN SR PR T, W bR | e e R e
ey g 5 | Mg e S5 | 2 S DR el | 8 M e 5 IR A M e 2 | — e b e e RTVIDR A it i 2 & 3 4 11 4
TCEI6 LRI HEARR T, BAH T btk (azetidinyl) , WRIE L , BRI , B4
bk 3 , M AR e, S R A e ST A e R, S SRR e, L g e I, DR A e R, IR R 2, DO PR
W 2 , DU S MEmy 26, L MR e L , /S S M e i , MR IR e 2 , g IR & (thiadiazinanyl) , PUENL
W3 , DU SRR g B A0 — A - B U 2 (dioxany]) o

[0243]  “FaE " &Y Re W pt Hl & IF Byl o Bk &4, 3 HAE — B e 2 Y, prid
BV S5 R UL S BT RE 8 Prae A it B AU, 5 AT DAASE B A& 0 B4 25 A DL R Joia Ok
FEA BT EANEAR , Horb il (1) 3 BN 1] & DAASEAT Ak 2 4R S B b Bl i 149 H () (54, k1
F AT HIEIT MR 2588 T 25 2) W0 B &, B FEztb &Mt e M E 64, i
WAEMKED .

[0244] g 55 Fradk ) BOCA 2 DA R BT S 1B AT IR e 8, AR R BH vh BT ik 1) 26 4k 5 T
Be LA XK 0 H AT §E DL AR A R IR S W0 TR 2RA7AE , B0 DL 6 B S A4 A B
T S RAR ) T AP AE B AE A AME B, IX LAl S W B A 1) A X, Bl 2 4 B )
WARVRAG T AFAE T AR BB VG 2 N o R FERE G HE 72 A BH iR Y5 [l 2 NI 5 72
b RriR B A B ik A A Y ) B AR R 2

[0245] 3L —FhAig AR B AE 5 — FhdH b sl R 5 20 (D) b Bl 76 H T 3509 9F Ak
A I B Bl AL A AT Ay oAt 25 A =R A 1 — vk i R B, X TR — AN AT 1 R AR
(1) 78 L5500 T HAh AN AT e AR 5 (1) AR ZE 1 5 SR Te IR o [RIRER , BRI AN/ B AT e AR &
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Z IR S5 A rT LS VR, R BRI S S R AR e AL SR AT

[0246]  Jirid i) AR “BEICACH” A4 A — 9852 (1 BUREE A — e R B EAT 1) L AR
AR 2 AR, R B AR B — BB f2 22 S (RAR AR R AR A AL BB AT 1 2 AN B £
W B R REE I SRV o BR AR WA B 00 2B AT AR B B Y, — N9 X BUPGE T BLAE — 34 (B
U, — A5k, IR, AN ROT A BCE AN e IR R T AT IO, A
AR B 2 B R R SR VI IF ™ A A g AL S RITAT

[0247]  #EIX B, AR R AT D £ R 110 B A FH R s B2k P s 00 5 ) (R B 25 6 o
T R UL IR 5V

O~_ _OH ™
O~_ _OH
R! X=W
3 R’ YQz’N 0
[0248] R20 > = |
H _N
RE 0
R R® R? H
X'=WwW
R! = YJ ‘N RZ = I‘l\l
Sy R KN
R® R? J

[0249] A<k BH R ik () 4k & W R A AT DL R FH T 1 45 DL AT P 3 B AL & P s it
For il o 45114, A 2 BH B (9 A6 & 0 mT DL A R B R 2 38 SR AR AR, 3565 T B s A S i o
FAL SV & 2 — PR AR i T A .

[0250]  7Ei&E B AIEOL N , A B A B 1 435 A0 & 38 m] DL UL BTl (1Y) “2 % b 852 11
R BE IR EWIIE AT 45 25 A2 , oAt i) Rt mT DL T4 AR B Birid A6 & P B8 At
12525 BT 52 1 3 o a0, AR i BRAG A 0 B0 4 Bl e Jie B 2 AT ), Al AT T T DA R =9 O TR
RO AR 43 B8 (0, AT = RO AR B A4 AR D o BT IR =9 £ R R ) HoAth Sh i Ak, B
$55 7] 24 % b AT 42 52 1) R ) 2 A0 AT DA JE sk AR ek L N 22 Piobs 9 92 S 1 9, BT DA
& YR AT M R AR TR R B AR LR, =R LR R ) BRAR E R ) AT DA
TR Ik AR AT A ) R0 B AR T VR e R (40, 45 FHE 24 B JEHLBR , 451 WiNaHCOs , 34T A A
F) o 383 B A i B -5 0 1 A LR B O LR A s S, HE A Pl 7 22 1) Ji 26 T DA DL
7 Xl il 2% ARR MM 252 b 2 W = Eh ARG W N BTk - SRR ER (WK &L L B RR £k Lk
TR Eh (B IR £ A FR AL AT IR EL SR IR IR B (R IARR Eh FLER EL (IR IR 2L EBH R IR R
FA IR 2 0 SR 35 I T M IR R VHTBE TR 21 DUIA MR 21 . O IR &h VAl B M R 31 . 1 iR 26
glucoronate. NIREh . % L EF TR T I REFR 2h  FF AR IR 2h L TR 28 L FLPE IR £ .+ — e 3%
R 3 ORTETR 3 PR AR R SRR E e IR 3 T IR VR IR AL L £ TR Eh DU SR
R R 3 25 TR IR AR L SRR R VIH IR 3 BEIR AR WA RR ER L RAKIR ER L T — R R TR
Eh A AR N R R 2 . VP 2 AR K A B TR YER R RS 7, FERX PHIEOL S , & 4 24
5 BTS2 0 AR VT DAL RE B 4 i 2k L 9 G0, BN AR B A AR B @ Eh 9 G, B R B B
s S IE M)A LB & BT B 8 a0, 2242k .

[0251]  FEA KRB I)YE BBl A 5 A B8 045 A B ik A & WD R T AR 2540 o 38, IX B 4
24 A KA Y DIREPEAT AN X Fh T RE AT A AT LLAE NAR N BN AR 2 578 N
% B G R, FE A R B TR V69T 71, RAE “4R 257 RO A3 0 X B AR A
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TP & P06 73X LA R 1) A8 R FE R DL B0 i HTIX B B0 BAR 2T IEAE R R A\ 45
2y Ja BEE LI N AR N AL S TR B S AL & VRGBT X AR I 25 Rl S B L T
i 306 I 1] 2638 =4 (1 AU A 29T AE DK RS 2 R A, A, “25 60T , H. Bundgaard 2
#,Elsevier, 1985, iZ A BRI 51HIEAE I 4 #HF AR S XA S PRI - B
TR AEYIIA BT SIS A S i A R PR AR

[0252] 4 X A K W B R ) A WD EAT DL AN, i PR R 45 247 DA e IR ARIR IR 2
AR (B, “45 257 AL &) FR I ) ik 10 7 RS2 I6 T 1 i B PnR AL & i
P & VI AR 2590 o 2 A K W ik KA S W B 52 P id AL S IR RTAR 25402 5 — el
& 2 R AR PR IR (G140, RS R R T BT /240 T S G 10 A LI T / T 4 T 157D
R BATIROERT , "5 2457 DL R iR ARTE ) SO s B A 9 B i AL S W B AT A 2
P55 oA 1) 7 ) TR B B B DL R AR IR B it

[0253]  FEA IR W e B Al FH 38 (10 BT ik AR 1 “4H &7 A IR o — P4 Pk 1) 48 e 2840 1Y)
77 it DA S LA B R B2 1R VR 5 BT I 418 5 2 20 TR A5 AR AR AR 77 i

[0254]  “Z427 BTS2 107 4R 1IN 2 ik 1) 29 AL & W0 b 1K) BT i 41 22 [ A6 25052 e Wi AR 2%
(R HOF B sz a1k

(02551 FEAC W v B 4 FH B BT R “18 327 (8 FEA R W R gemcon “ i) 11 /&
W, LI AT L) B R NS, R AT T KR )7 R B w3 1) 2 4

(02561 FEAS S W v B 48 FH 21 ) BTk AR A G R” H 1) A2 I ME AL & 4 B 245 40 1 750 )
e, H A R R RS A RS AR AR SR i B R A RHEE A B
At G YT A 3R LW 2 N B R 2 N o AR PP ST SRR, BB KA RGT R 2 A
TrARGNE” , T X556 7 (0 TR R B o R RE IR AT SR o 45 5 b — R st g 56
i (A G B T A R RT S FH X RE S T PR B R 0 A ) RE AR BE AT
T » B FH T R AR BT IR 5 998 4 1K) RT RE M o P 38 [0 A 15 2 A5 W o [ R £ 455 A2 LA IR (1
3) —B-D—H SR 5 B I EL AT 51 B 3 1K) N2 1 B R 3 PEAE S 0 ) (B, oA
RGUE") « AR RIEVEAC G (B, 35 PR ) ULP Id £k i SR AT 45 2, P (437 PR 2
I3 BRI R A S P i A 5 P 0 i 128 R T X T i i 3

(02571 Dy 7B B (1,3) -B-D-"8 JWE & sl 1) B 10 BE O 1 3K B TP B8 V6T HOR
SO K, w] LA I A A 1) 07 2 AR W BT (R A & WD HEAT 25 245 5 AT RS Pt 3 11 37 125 1)
7115 B ik 7 PR VR IS sl 3E AT 2, b BT (K46 5 DA a8 1) DAL 2 B 7K S 1 0 1 A7
£ o AT LB AR R 5 7 2 LR a7 570 R 2 U PR T Rl 45 & 1 A0 e
TEAT 45 245, Jorp i 13X 288 A5 3R] AR HIAE 29 WD BB 5 A5 T b o AT T RAEAT S
(145 2, (E B W /& 5 25 22 B — [RIBEAT 45 2510 , B vh T IR 1) 24 A AR A e P ide 3 (0 45
25 B AR DL R b HE 24 2 SIBBOR B UKD o AR B W v BT g AL - P mT B, 4, i 1 R gk AT 25
29, I 8 AN 2y (AR B IR 45 24, BN 45 24, LA N 25 24, B PRS0 45 24 B0 R 5 3¢
AREG25) N T AT 2 25 (B0, S B Dl IR N SAE 5, il T B s A
AT AL T F ] LTINS I8 I mE % s EAT 45 24, IR W4 24, JR il 4n 24, i
2y, B H AN 4 25, UL B 29 S RE N AT 45 25, b ik 25 4L &9
& ARG Frid A & AR LR AR5 1 29 W) T B S2 VE B, V7RI LA B 3t o T A
AR A AT 2 R0 ) B A ) 9 0 53R4T 11 A 245 BRI 57 (491 SR, R T 7 B %
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FALIET AR TR 5 H BLoT DA AT AT IR B8 A 5, G Gk, 20 1, 3 TSRS DA R 2R A
(I J53 o T AR 4R A 400855 2 R B AR 1) 28 38 A 12047 10 IR 245 10 ] 44 i 551 (4810 a5 A A, AL 7D
IRFEVL K 7 7)) F ELOT DAASE FH I 1 ] A4 TR 741) 48] i A, S w04 =, T3 790 R 670
J R 70 DA B R ARAI) [ AR T 711) o T DAAR 31 A S0k 20 61 %) B A 1 4 B ZH A ) 9 HLs o A
TG KA AR I HLAT g 1 A FH G A i 264, 4] s i B 7)o AT DAAR 9 A 8083 28 2601 0) 7 9%
1l 24 VE S VL Lo BT 1) A L BRI R, AT BE VR VR R B R S S R IR S
VT o XT38 A R 45 A B i B 25 A0 B 0 5 i DA Rt Tid & T ATk AL &)
Z R HIH 3 — 2P ) R iE fEReming ton’ s Pharmaceutical Sciences{ 5 BH# 2P} 22)
S 20R A IR, % T A R. GennaroZw’E , Mack H A 7] HU R, 20004

[0258] A<k BH R BT (40 A 4 BT DA DL — s 19 77 B e DA B — ) 7 = B LA o I 1)
FIETEEAT , a0, 1 ReE 2588038 # Ik 9 45 24, BT i (1) ) & Y B D &R 0. 001 2210002 38 /
T ya i FLENY) (40, N ) 44 o i i 771 & 3 Bl ) — /N 7R B R 0. 01 25002 7 / T S 4
&, DL — 5 S E G DL T B R = AT 1 ARgh 25 803 FE ik ) 25 24 . BT iR ) B
(1) 57— AR R0, 1 21002 50 /T s AR E, DLER — 1) 5 T =R B DL 4 I F = 7
AT IR Zh 25 B K P 20 24 ZE 04T 11 IR 24 ), mT DA DL 7 B0 R B 741 (1) T U it
FIriR 20 &4, 76 BT iR 1) ) Bl IR 550 & A 1. 0 R 500 =2 50 Fradk (R & MR 4H 4y, R il & &
£1,5,10,15,20,25,50,75,100,150,200,250,300,400, DL K 5002 50 JiTidk () % 1 443,
TP HE 2R IT ) R BT A 25 R B AR SR AT R N TR R i B T S, Bk
(1) R 7K P LA BRI AR ] BE A7 AR A ELK R T B PRI R 3R, B 19 (R 3R B 36 P
s ) BARAG S VIS Y, BT A& D0 AR RS e 1 A S A RIS TA) ()4, BT ik () 4R 8 , 44
B, AR, R IR, 45 210 7 sUUL R 8], HEMEE R, 25900 25 A, BT IR (045 2
SE ™ AR S, DL B2 90T I BT 1 1B O

[0259] A< B [E) B 45 i) £ 25 A =X (D) B A& I 7 1 o A B v Bk 46 & 4 T
DA R S 1 S v 7 58 DA B ST 48], B3 A P P G 7 5 DA % S i gl A& 2 0 =X, Jd et
46 TR R 4 (enfumafungin) SREAT Hil £ - 2 RW3 4 (enfumafungin) & RIAY), 2
HHHE ) N A2 18 (Hormonema sp.) 4 B B B R (K BEAT IR T 25 20 (Budapest Treaty) , HA
{5 58 T 355 [ BB 5% FE AR 5K 0> (American Type Culture Collection) 3 H EAATCC
7436011 PR 2 ) Tl 2% 1T PR 5 b3 PR 3L B T R A DA AR 28 TR BT EE A A [R) A2 3 B0 P v 3
BN, BTk B HEAR K H T P93 F D8 B 45 Navalque jigo, IE U136 FE 4 R 555,756,472
FITHGIR 1) , F3d SCHR A B N A — AN BRI IE O 5 E A A A R i .

[0260] RIS R T AR B8 FHIN 20 28 2FR A g5 I 5E
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[0261]

[0262]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14- (. Ft4E 3E) -8-[ (IR) -1,2-
TP ] - 15— (B-D-RHL I A A i 4E2E) -1,6,62,7,8,9,10,10a,10b, 11,12, 12a—+ &~
4-H A H-1,6a,8,10a—PYH H-4H-1,4a-NEE-2H-FEPSMK [1, 2-c JALIR— 73R R (il FH 447K «
Z RV 4 (enfumafungin) ) .

[0263]

[0264]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R,15R) -15- (A F 2 & F) -8-[ (IR) -1,
2—- LG L] -14- (2H-PYME-2-3£) -1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ =41,
6a,8,10a—PUF J—4H-1, 4a— N EE-2H-FERS MR [ 1, 2-c LI -T2 1R

[0265] J5ZA

# % 2
H A5 R

MeOH

H,S0,

HO 5 ﬁ A3 HO 5 H Ad

[0267]  J7 ZEAULH T X RARF=W) % Wy 4= (enfumafungin) HE4T ZHEIEALAE B 5 kAL
A 1) 45 1% 40 1 F T3 — 25 0 LB 7 2k o 46 35— 20 W b, S G 24 3R 557, Bt =
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OB, FERR TR AE T (40, =9 O IR) BEAT AR BE , SRk /D22 ik Wy 45 (enfumafungin) H1
FLEEFEA, M7= AR S WAL B I AE B R, 7R R BR AR AE ) 26 L 140, A IR BR A7 AE 1)
A T INFAA2TT DL 58 18 %) B L T B 25 o FEIX BB 25 F R, CLAAT 1 &0 I AU Ak 25 A A A HE 4
FE PR s AT = A2 FEEAL A AS o FLAR ) FH T A2 J FLAH AL & Wb AT 5 BE 3540 AE FI
FiEWEE ) (EFrEFRAFTFSW0 2007/127012; fiShafiee et al.,]J.Molecular
Catalysis B:Enzymatic,2001 (16) ,pp.27-32 (ShafieeZE N\T20014E7F “ THEAL 2% EB:
M (b S5 163 28 27-32 DU R K STHR) ) o LU, e B MR R4 A FR R L (A1 7T LA AE & 24 1)
2 S5HEGS B, R IR AN ECE IR S S5 HIE AL , 8k RS 2T A BE R 58
JiC, AT 77 A Ad o AR GTTIEE A O 60 AR oAt I 22 1) PR S A T LA A

[0268] 5 &BE| T REEIR T ECISAAIE R P L5 NR*BURIER 1% BFr &R A5
WO 2007/12701 29 H3AR T H A 757 FEIX 4677 b, AR 8RO \RTROFIR U2 A 1) 5 S, 5%
Foe HAT AR  HoAh ) AR B an HAE RN T BRI E L.

[0269]  J7&B

OVOB':‘ ?:O OVOBn
I 8 N - = -
o 09
MeO,,, @Q ‘ R? Ar_/~ MeO, 4 TR
=0 il
- do SO
- i o” N
o) H H A4 A E a B2
Ar= ok, p P ER 55
[0270] (Ar= 3R, PP RE F%)
OVOH
Ak ALAE B R? MeO.,, 4 @‘
H S AT otk N e"
a = R P >
5 6 ol &
Re B A AER R R‘?(R: i A =

[0271] 475 EBA /- , AMA SN-TEBE R A E (BL) 766 & MM AFE R 2648~ , Bl an7E &4k
PSR BUR B SR AR SR AT N, 9 BAT e A2 T 2 i BH B 1 2571, 491 1876
B 1576k -5 A7 LE ) S5 AT N AT SN, A2 B HH TR AARB2 o 38 3 A 7 W o g 008 2 SRR 7 42 ) %
FINWEBL (., #ll0, Acc . Chem.Res . 2006,39,194-206; Tetrahedron 2004,60,2701-
2743;J.Am.Chem.Soc.1998,120,6844;0rg.Lett.1999,5,783-786;Chem.Soc.Rev.2002,
31,247;Synthesis 2000,1347;ARKIVOC 2007,4,304-311;Tetrahedron:Asymmetry 1997,
8,1693;Chem.Commun . 2006, 1833-1835) , A A 41 T I 9 2% 451 38 b FHY AN sl 2 0L Y 2 o i
FHE 2 B LA ), a0, — B Sk £ e B DU SR R 5 14TV i < J 30 JE AR oK 56 B2 HpN-
R PO 5 [ ) ok 25 o SRR IR A'E 4% R L R e DR AP T, X — A2 R85 R B8 7 (8 A W R PR 14T 2
PRAPAE F 2B B TR)AACB3 o AR 453 S0 43R N 57 AT DA B A, 3 W A ASE FH A 1) £ 97 55 [ 55
B o B3 b 2 S S A gk — 25 1 BRUARA R R AT DL JE sk AR 5 ) R0 B B 4 D7 V5 SR AL 3R 4T, AT 77
AAEPIBA , He R AU N ORI AR T VA N, b AR e 1 TR A

[0272] H&C
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[0273]

& RAER

[0274] 77 ZRCfpRE T AR 2 Ak L [ () B A D792, Jd i st P G ok 140 Joe A 791 437 FE R
L SETER A TR R TR, R 18 4 1R B, 48] 2 A A7 A ) 175 900 T R N— it s 32 v (R AR B2 1R 4T e
FAAE R, AT 72 A2 CL o Tz BN B2 S SRRV A 42 SR 3 TR Y » SR Ja 72 A C2. 77 ZECIA & ik
i F AR LB ER T SN —BURAE AT A2 5 2C R A48 T RO [ 1 5
N B R B T 8 AT S R N 53 N AZ R BT IR A o T 5L ARTIE P R RE A /L

[0275]  HZD:

AL %Oan
Ry D1
13
- RE 9
qwo

OVOBn

FARAP4E R MaO
[0277] ZDIIA T HAh F T 5INRPEEF 1) 777 K A4 5 5 TC R IR X FID 1 R AR =

%FEPIEWZISDB 2SR AEFANTTJ7 B T4 & BN BEBL TR IR 1) 25 A48 T 2047 AT IR 1%
RV e A T 22 A B W) EIN- TR IR 356 7240, 72 AE & D3 o AHABARYT , A4 5 6 T R 4 1 71 D2
A B AEDA, 25 S B E R A B A, 15 21 2 5 P4 2 Tk v [R] D5 o X D2 FADA R , & 4 (1)
PRI EEA TG - T A BRI (Boc) FHAR F B IR AE (Cbz) o8 ARSI A L N 7 v il &
PRI R 2 FID1 FID2 (4 1, Tetrahedron 2003,59,2581-2616;].0rg.Chem. 2004,69,
3610 3619;Angew.Chem.Int.Ed.2005,44,3518-3520) , LA K 2 [ i i3t — 25 iE . )& 7

EDF AR T AR LB EUR T B R A ROEURAE FI D3I A BT 7%, A R BH BT T Ak
3 %%jzﬂtkj\r”énf?ém A A TG S R ID LA &4, B & 7 V50 T+ [ D324 2k £ Tk
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() BJE T B R AR B EURAE R R REA R
[0278] JTZ&E

Oy 5 .
MeO,,,_~] Re MeO.,,_~X] ‘ [0
e
OO N7
SR R? EALA
(]
MeO.,, _~/] @‘ Fl“{ a7 Meo, ~
|
[0279] o g" : - N @‘
o N TR % 0" N:
\\lfaﬂ/\ 2 " - st P \F|I“/\ s

0§/OB|’|
PR
2. R HZN ‘

HB 9

[0280]  FEENH T T ECISA AL E5INRTEURAE FI ) oAt 512 o 48 B4 75 31
X1 A4 P A PR S 224 3 A R U PR 2 2R ot (E1) X A4IEAT e A0 AR D, 7 A 0 T R BEE 2
F T2 5 SR E 4 ) Bl N S A AN Bl S P85 55 AR AE 25 AF T (19114105 04/NaT04) Joi i 2
V] P S8 A A0 77 A FH . PR T (B3 I8%) B3 o JE i b v 5 v EAT B3I I8 JR = SR AL A A (5l
ROR'NH.NaBH3CN . AcOH MeOH. THF) , 4R J5 7= AE T iR G JEBREA o 1 ik 5 , il 5 e Jit a3 7 3t
S A5 e R T e ZE A B /K5, 9 2, B R B B L B ER A AE I S 0 R AR IO, ES AT DAl 3 AR
R k35 S FE5 o KBS 5 e AR (9] 4, ROL i /MesA ) « Joe A AR 1) (5111, R'MgBr)
g CF FRI=HRE L) &8 S J5 57 (14N, = ZETEAL 8 K& A N, Bl J5 F R it
AT ALFE (40, HC T/ MeOH) M T 24 A AT SN B Bk i SE [ , P2 AR E6 o FEAS & T R — AN RL
(7R R el FH St 22 i P doe 2 — B3 T 25 ST At I RS I e 4k ) iR A7 3% — IR , B % 4% 1] i ik B
RRAE FHI SEARA 22 RO i (3 W, , 4140, Ace . Chem. Res . 2002, 35,984-995) o fE1% /7 &K
F—NE R AR, 5 SREFR R IR FIRSAIR I A F AT LA ARSI o 725 RER 53— AN 2101
A b, AR B I AU B RN 53N AZ R, 7 R TR ARE 3P B, ad i {5 FH 8 RIS 1l AR
4, ROT LN (1 -Pr) 2) £E 3230 HRIE 1 A7 B HE AT e A0 A F AT LA BINRPEUAR3E .

[0281] 5 ZRG-NULHH T F TR 23R 3L B 7 72 o AR I 88 5 2 v, DL AR AL & WIBAAE ML 4k
BIIE T 2 PSR 09 77 9%, AE R B M B AR , AR TR) 04 77 320 LA At R (8] 46 & P04 o ke 46t ) A
ECAE I AT IR 1) oA A ) A & B 4  (E AN JRI PR T, B3.C2. D3 D5 EAFIE6 . 73 4b , [H 5 &
FIATFFEW02007 /12701 29 38 (1 ¥R 22 R A AL & 0 Al i &AL & 00 mT LVE AR da A kL T
75 ZEG-NA R I 5 ANR 24 3R JE [ o A X 8 7 Erpr, AR B RV RO R REFIR 0 2 AT 52 Sk
Ho AT RS

[0282] H&G
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[0283]

[0284] 7RG T AECLANE 51,2, 4- =M Z BRI 5N o 38 I B 5 R i 7 ke i3 B4 AN = e
ATLEWIGL 2 1) (1) B 4 ST o 3 24 1 i 5 0T X 79 60 6 — A0 — 2 R 47« — 3 FR it
PR A = S0 b i R A S5 55 o IR S S AE AR IC A7 M o 74 TV 70 R B AT, BT IR o - T PR I )
BNt , 2- — & L H, JRBER FEAE R Z920°C 2R Z5100°C 2 (8] o 18 3 75 K A2 1% B ¥ S SR, C14
P R BEME IR FE , B 2t T B IR BRI 1 2 5 o 2 =GR s R 43t A K Bk 11 Y
£ EP, REAZE) B, 75 1% B e [ B H B A% T B = F 7] J52 3 44 P2 062 G3FNGA o 4 PR AR
SRR TE R 8 AT DA R AT (A B B A s S o AR PR AR AR
[RJANIF] , 3K G S A AR 1) B 4510 A8 A ) o AR 0 e 2 IR, , P adt i 4 = M AiT AR PG LI o v
DA 5 158 MRS Ml SR 5 SR A B 8 sk SRR 1 1 7V 4% o 7R U7 RGN 1 St L A T R
AR = o LARARLE 77 2 ] DA 51N BURAR I =M 438
[0285] 5 %H

P—H—NHe

or
H,NNH,

35 5 Mg
A
(P= Ry KH )

[0286]
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[0287]  J5 RHMRE T T38RO BRI 1, 2, 4— =M L B iV B 4 i 05 vk o it 8% 50 s
TG 3 H [R) A P BA RN I 7K B e TR R B 5 JHG A it 5 B i1 497 2 — S AL ) — < s
E W, T = A B R (A AR S I o BT I S S AE AR R AL 1 o1 PR v 77 Fh 0BT, B o1
PEVEFIBIUNL, 2- 5 LK%, IO IR FEAE R 2920 °C ) K Z1100°C 2 18] AF Fik 8, 71X — M
HR] LS R DR 3 BRI , 491 G, 2R FR DL R O R R 3 (P =R W B A B L) Bl ¢ T 2 R0t
RS (P=t—"T AL AR LRI L A vh , 78 R A B I B 1) SR A 1 AR 2 OR3P 1
JEH B AL HASBREAT B 2 OR300 3R o 38 mT DA FH HAD 75 23T S ) 25 IR 47
BREE G R IE [ () an , o8 — e P 2 8) o 7RI B2 A K220 °C 2R 29120 °C | 2% A4
T TE LR T3 — P 4 B IR, a8 e s 1 255 DR ATT AR A H2 AIHL JEAT PR 48 & JON
P = PR IHS o 3K P I T VA AU N L T (540, . Org . Chem. 1979, 44,4160~
4164;Science of Synthesis,2004,13,603-639) . Luerﬁ/zTuﬁéEﬁ (1) = e ]
FERRHS R IX — B BT IEANE T BT A ZE R R ], (H 2 R RO A2 77 2k | 2 05 2k L R 3
AN SR e AL T B4 A W A F 3% R T7 SEHF R 732 il = Eﬁ%ﬁﬂ Wi — 2 3k
L RIS B SRR TE K Z120°C R K Z1120°C 4644 F AL A AU — JoBEfEAL &40 LA
{5 S R EL R AL & 902 (cf . . ] .0rg.Chem.1979,44,4160-4164;J.Am.Chem.Soc. 2006,
128,16406-16409) .
[0288] &I

H
P-N-NH,
or
HoNNH,
285 Ay
A
[0289] -
P ={xdr i B

PO = R4 Rt 2K )

[0290] U5 S THIR 1 5 SRHFT IR & B R AR R, X R EAE SRS I DL R A1 3 AKX — 1
DU TEREIER BRI L 2 1T 51 AR AR L[] o iZ A 7 AU 2 4 s A &1L, T1 ]
PARRE 7 SRAFTIR T8 B AT SR I D BR LA BR2ZE AT U7 SeHrp R 2D BRI AL BR2 .
I, 38 I % 5 SR 451 = AL . LIRS, (R T T IR A I IR A DR A T S SO
RE 6 A IR ik v (B) AL S0 12 A2 FT AR 34 , 48 A BE IR i DR 37 Sk [T (481, 24 — 1Y
WEHE) I FEAS & T SRR — B B, AT RE B R BRI IR 7 R ER2 TP R 1 12 5 1
SEIRAT A VIN21) S SLRE 0% 7 A2 = M (B AL S T3 o AR 7 %8B C DAE i ¥ g ¥t —
I3, SRAGE W), GIANT4 o AE 7 SR TR, RIS T DR 37 A P& L 20D o i DR 4725 B AT DA
FFILECEE 3R B 7 [ 2R 4T o ¥ 22 AR Y 0 0 B0 R 5 TR 4 25 [ S 2 2 1), 0565, 2R 1
e AR R R I P S AR S R R RAR AT, R RE R E AT IR A R YD IR
KA a4,
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(02911 — EL 51 NCL4AML 1, 3@ I E— 25 1 I TR A R [ 7T DL ] 46 A B 1) A AL 45
Yo BT R SE T B 5 S TAIK P S
[0292] H&]J

Pd(0}

[0293]

ROR S RO, RI s R0 402 37 4972 L P

[0294]  FE757 % T, IRAREMEAL S T 14 FH A FH I v T4k & 0 o AR 7 S G b i J7 VT
PA-E A DT L o 7 1R T 57 e — A1 2 05 i — I RH R B 9T AE 4 2 TR kAT B #E Ak A 1) A
BRSSO NLAT RA P AR P2 A S ) T 2 0 3K 8 S N 3E 8 ZE B (1] 40, Bk ) S A 7] (£ dan
(ID) BEMRER) M= ABERCAL AR (B, 2- = O R =S E-27 , 47,6 - = N 3 R 3h)
TEAERZAE TN  FESR M IR B 261 T (9140, 50°C £1120°C) HEAT o X M AH BLAR & [N 7E A 40
I PN 2 TR, ELE W B DA D 2 Suzuk i A8 & o MR MV RS AT P A 1 3R1G-7F 2 3 4 1) 77
- NI 5 BB AN BER Be A7 A= 40, B, AT DL I O R 7 v ) o AT DA FH A
7 A e A S W T 200 % B A ELRE B RONE, 9, £E TR B el 0y B AR AT A
AN EATStil e AH B A& SN o I8 76 S0 E A A7 R B SR A, o T 1 5 0 2k = AL iR 6
(o, Jafs B = A0 IR B0) 1EAT SO AT DA SB[ T3 Hh 5 N B 2 141 o 1 ] DA HEAT fe 22 72 )
J3RE— I S L (5, BEAT S SN 7 A e S BUARAE ) o AT RUKE T 1L 42 5 ot 2 = ]
PR R B AT IOBE o AT LAREAT 1 AR T LI e A0 A G304 1 5 BB AT A= WD AE B £ (1) 1 100
NHEAT SRS, NI A2 721 T4, 8038 4 T 15 R BT A VAE INF R 520 T HEAT IOBE, Ik bk
HIAFAE BTSN BB, AT 7= A 8 R =P AR T 5 77 Ak & W JAIE W] L — B A 2E (9l
A .

[0295] &K
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[0296]

REA'N +
%) o
GTERT ks RP 402 3 49 X

[0297]  T7 RKMFERE T AR AE Y 57— AW RI A BT 2 il 77 R6H B 77860 LA %
EIHFR =M EYIKL AR B2 SHEL T KKl 52- 4 Z e R p) 2- 4
AR A ROSE , AT P2 AR IR B BR AT AR K 2 0 12 S B8 5 78 R 2920 °C 2K 29100 °C 1R =
M T AT AL, K15 =2 i P e Bl AR ) 2 SR B AT AR W TR i AR e S 7 A 6—
TEHA MU IRATAEPIKS

[0298] HEL

[0299]

H./@N
nﬁn’NK\O ’.

L4

[0300] 7 RLEINfRRE 1 HAB IR B 51N 7 BLIAR T B HUARIL, 2, 3- =Wk ZL BR 11
FIN X — G ITIERMT 7 ReH IR T 511, 2,4- =M E 77k . 24 =M 4a A RLL L
FEAXTFRIT AR, (BRI, REASZ S B, 75 1% B i SN BE 5 T2 B — P ] 52 S 44 P2 L2 L L3 AW
L4o 4P Ml = Fh S A AR T0 S, 385 vT DL I 75 230 AT 3l 7 g Bl oA 77 N 29 B o AR
P AT BRI A F] , 3X 8 T A 44 (1) bU A5 72 A0 1) o iR A1 75 22 RO HUARTE , BT iR R 4 — AT
AL L3E S ] DL A8 I T b R 5 3R 45 Bl 3 8 e SCHR e k1 T v % o 7B T SRLIE R ) S i
e, A5 R T BRI = o DURRBARY) 777 G AT BA 5T AU = e R

[0301] H&M
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R® R? : M4

[0303] 77 RMAARE 1 B — HUAR AL M 28 IR ) 5N 01X — & BT VE R T St 1 G Hh iR 1
1,2,4= =M 777 o 24 B ik itk e ER G A4 R4 0T R AR, J8 ML SO0, SR S5 RTG53 — 74
M3 o 2tk I 2 A A ) 2 AN SRR AT B ES (1) 4, M2 H IR AN 2 &) I, 7E12% B ¥ ) S R RE i T
FSC PR P J5T S5 4 P UM A RIS o 224 9 SR A AR T Js I, 368 5 ] DA 75 22 AT (il o) B el H
77 ) 73 8 o AR A AR IR BRI AN ] 5 3 8 e A A ) L A7 A2 A 1) o AR i 7 ZE RO
FI 3R 7S 6 bk MR A4 5 DML RTIM2.368 55 T LA 7 {68 DR o R 345 B35 8 1 SCRRTE 3 7 v 1 46
TE 77 M7 1 S A5 A58 A T B ORGP b M o DAARARA 7 X mT B 5 N SSURAR A AT = X
AR o 2 B AR 75 B3 E e A ARMAR , AT DA FH SR T 07 SRHEGE 77 RIH IR 7 (=
W, 5, J . Heterocyclic Chem.1977,14,345-347;Bioorg.Med.Chem.Lett.2003,13,
1183-1186) .

[0304] &N
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[0306] 5 ENMAERE | B —HUAR IR ZL R 5N o 31X — A B VRS T S it M = 5 348 11
FAEUAR L P 1 775 o 244 BT IR DR A AT 46 A R X R AR, JB FNTRI B O SR S 3R AR B — =)
N3 .o 24k M ER aE R AN R A BUACIS (9 2, N2 AR S &) I}, 7 1% B e S N7 vh BE s T
FS P A () J5 S5 ) P AINARNING o 224 R ol S A0 (R T B 38 % 0T DA 7 LR AT (it 7 B i B
At 7 =0 20 38 o AR i B AR A AN [F] , 16 2 S RA AR T B 4812 A8 1) o AR A 75 BRI RHUAR A
FIT I JEC AR TOK P A4, A5 N T RTINZ 388 5 1T LA 7 50 DA ol SR i 3 7 5 2 3 3o SOk e 8 5 vk ) 4% o
SR T BN R () SE il g v, A 1 B AR TR e mae , (R DUARACL 5 X mT A 51N BURAR
) R = AR Py oK e

(03071 m] DA FH A 8045 0 601 2% RS Wl 7 Y 0 A B B P A 6 A P 70 L TR 1k 3R A T
WEB, 40, @ 3k AT ) R R W A BB A M (TCs0) 5 75 PR 3 ol R RE AL NV 15 T B
() f5e /N A B2 (MIC-100) B fie /N W 2 4] (MIC-50) , A A0t 22 4R 85 1 LA S B2 JTk L A
(1) e /A RO B (MEC) , B 7E /N (TOKA) H AR Y B 8 2R T 12« O 8 R I AS i BH BTk 11
WEWTE<0.03-32%k v/ Z T+ 36 Bl N 461 iR 1 & Bk B A0 2K (Candida spp.) AR, 5L
FAE<0.03-32%0s /27 B N B A HPT Mt 5 (Aspergillus fumigatus) )i /NME AL
WP (MEC)

[0308] 7 S bE A I H 1A FH

[0309] 7 — TSR A A A , 796 FL 1% FEAR P XAk & 4 it L %) ) S o ol 0 ) 3 12 114
RANEAN HEAT I 5E o AN FL A A 1005910 . 522 B8 (6000ZE8000dpm/nmo) P4~ R —
1% % 8% CH-UDPG) (6000%8000dpm/nmol) ,50% BEpH AT . 52 £, HENR I 7 Tl (HEPES)
(Sigma) ,10% H & /AT =8 (Sigma) , 1.5 5w/ Z N FMEAEA (Signa A
9647 .Lot 44H0190) ,25Z EE\IHm AL (Fisher) , 1 ZBE) 2 — %P4 2.8 (EDTA) (Gibco
ULTRAPURE) , 257 BE i) =R 2 % — v —S (GTP- v =S) (Gibco Ultrapure) , & LL7E22°C R
6043 Bh 1) 15 75 1 F2 R IR L3 B 6 9N BRI T N B M, F H i fLH A2 il ik &9 (Lot /
FU) » Horh Bk 0 52304k B 07100 % i — FE L P AR (DMSO) HR 483 1 = % 1) JE 824 B o B Ik
IINT00TT20 % (1) =5 £ BR ¥ B IR [ LR AT 2% 1k o 5 B 2R34T B D 1040 B4 VR,
Hi#id6F/Cid M (Packard UNIFILTER®-96) i s STV 4 5 8 , {8 FlPackard
FILTERMATE HARVESTERIEATSAMEMHIZKBE (BEMEFA KL 1ZH /L) - IRANA05F/ FLI A
$RiAR (Packard ULTIMA GOLD TM-XR)  H.F FHWALLAC BETATHE#8 % BT i 1) %5 P4 3% 75 4k
AT VR, Hod BT IR B R F T 1148 (top—counting) BRI H B K 2140 % AL
[0310]  #E-20°C I, LA1OZZ 50 / ST+ 7K ~F- 44 ik 2 V8 VRAF it 6 — B WP AR (DMSO) 22 v o 56
TR B T S L BT IEAT R ST e R L2 e/ Z TG R, IX 2 @ it
FTHA (DMSO) (Bl T+ 2508 Ft) H A7 1O A% 1 45 48 1 1l 2% 7 21 11 o K- 4 O 13X i £y 2%
TR T A B R KT 96FL iR 5 AR 515 1281 A o B 40T 1) — HR 25 ST B, (DMSO) T35 & T+ [R] —
TR B FI S5, I HIEE 125 N R 20500 2 28 11 AN 1 7 =0, DLk 264,
SER A IR A5 SRR, (R — IR B 2 iU AT ARG - B 2 L S W N2 25
W ZF 1IN Ja , BP S0 VT &3 12 N B 75 22— 196 FLBioblock 1.1
ZZTHEEFEIR (Fisherhd) B A , NI B BAT -

[0311]  {i FHPRISMI ZR L& A2 )7 (STE B P2 AR 2 1 32 18) 7EPRISMAR {4 b A= B 5 46 £ s
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1y B 2 (fs AN 25 SR 00 P 3D o TH B L S0 A 00 k) 2 SR W 5 BBV 150 %6 PT R AL &
VIR & (ICso-ng/mL)

[0312] X7 SR W G Al (GS) HEAT &5 R A, o v Bk 1) 6 SR 6 i 2 1 FH B B Bk T
(Candida albicans)MY 1055381 Tk B HRRGI1F 20 : 7/£30°C R, MY 10557E10FF (1)
YPDREFRIE (R A& A 10w BERFREUY) , 2070 R 1 R, 2050 41 40 B%) b AT A=, IF LA RE
FRIZINREY , B2 A KE 073 -l i 50 5 sUUSCEE 40 L , %o Ik 1) /N BRI AT Ve 9F HL
TE-T0°C N AT AR B 2 R A0 2 A AR AR R 1l 3R 2% vt (5022 BEpHoNT . AR F2 2.
FENRIE TR, 10 % T =, | 2 BRI £ DU 2R , 122 BE (1) 2K R L I R 3, 1 =2 R (1) —
fm AR HEEE) DL DU AE T e E &R0 SR BB ERTEAC R XS AL 1) /N ER HEAT 2 /N 4
i, o TR ) B B R R R HEAT 1 BeI5 o AEAO R TR 1 45 A2 IS 200 e 0 3 ol o 28 ) A g
AT VP o FEEAT G 2500 A BR 2R B 2 5, /E100000x g 2% 44 T 4 Bk i) _E s gt AT
6073 8 1 S 5 AT M B T 23 R 47 HE T 25 5 A B AR A8 P 8 34 0% it — 20 (1) ) i
BHAT T WA P, o A T AR B 0 A 1 I H iR & LL25 B30 v/ = SR
(Biorad) HI /K F-BiF AEM L i b, Bl FAE-T0°C N HHTAEAF 4% I8 R U7 20 MR A HE HY
BTG B (GS) VEVE < /R 5R 1 UK 52 0 /= I R BN i (BOZ2 BEpHoAIT . 51T i il
FREN, 0. BRI SALER, 0. L BERI RS TR AN, 20 % [0 TR — B, S BE ) = B IR 25— v —S, 1 =2 88
() ORI MR, | 2 B I R R S I 2 40, 3T / = T HI AL ) b il 54 °C TR FRA
6073441 5 A0, 25 % HIWL , 2 JG£E100000x gff) 264 N #4760 0 B B O o B O Z )5
M INER H R 2532 BH BT, e BT R /N BR O H R R A 2 A R S 38 LE BITIR I A6 2
2 b A A B ROIR B AR A SR U

[0313] SR FHIZE MR GO EEPHNT . 51 F8 L FENRBE IR , 1022 BRI Fl AL 4, 1 =2 B8
[ D 208, 22 5 / S T A L3E B E) S g AT SRS A RE , AT 2 RIF LR 1EAT 5 44
1E25°C F 416042905 B 55 7% 2 Ja , I IGHE 250 (3000x g, 1047 Bh) e 56 Sk o ik
WA 2. SZ P FR AT W e # % BE (UDPG) LA A% 5B =R 19 15— v —SIBRIR 22 il (5022 i
2 2 FENRBE 20 , 20 % HO T =B, 122 BE ) 20— % D 2 FR) Xo BT idh 1) SRR A /N ER BEAT = IR
Pk, Forpr— YA FH PR R R 45 B , I ELI@ it {3 FIDOUNCE#4) i 2% K HL B V7 75 K 205 4K
T PESE R i (02 BE 1) ¥4 £, FENR R 2R , 30 % 1) T — I, 1 22 BE (1) £ — DY 2. 1% , 20
TR — IR - v —S,0. 4% 1 (ML N 55) — F & 2 IR (CHAPS) , 0. 08 %6 1 fEL[F] i
TS B AE-T0°C N TR I BRI R, HF B2 JE7E100000x gff 464 R 010
3P AE-T0°C R B0 5 1 3l VRS20V U FH T8 i s il

[0314] Gyt

[0315] ] —AN96 L85 F= MR A 1 AEASFL A DN L0OFR & B 1) 52 iR B R 0 (St il : &
0. 165 B[] 3-N bk P i 2 (MOPS) FIRPMI-1640+37% /T A S A (w/ o) B R E AN A 2 12 5 5%
FEA0. 165 BE (1) 3- N bk P i B2 (MOPS) [IRPMI-1640+7 /3. 2% [ — F 3L WA 3577 / FHK)
ANEH (w/o) R E AN A 2 IR Hh Bl H A5 & A 0. 33 BRI 3- NG bk P g 2. (MOPS) F¥IRPMI—
1640+5 6.4 % 1) —H A6 5T/ FHA EH (w/o) kIR BN B 2 IR 2L , {15 ik 1)
BE IR N B A B 29 950 % 1 IfLTE) -

[0316] 4Tk K1 52k S P10 50 / 2 TH ()3 B2 ¥ 1 — FF S AL (DMSO) 2+ I HL A
P& B 52 R FR B DAL D T8I L Ay g AT R, R BT () 2 il e B A 5
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WEARELF A 1.92% B — H JE AR EL 38 S5 . 12 % i — F SE WP AR, St ) < K5 2550 102
S/ A E P A RN B 192550 546 0. 165 8 (1) 3- ML Bk A fit 2 (MOP'S) FJRPMI-
1640+ A 1.92% 1 = RAI 378/ FHIIAE&H (w/o) IRERE I B Z IR ELH . TR 152
A P IR BEIR B 1285 5e /2= T+ 9 H — H JE MUK 94 BEAR 303, 296 o 1) 38 B 1 52 il G 7
FLBE T B — AT I 55 — N FLA M L00FA T Fridk (1 £b & W) il 2% ¥ (1285w /2 7)) o
BT iR IR 85 FRAO AL S Wi AT B SR RS M R, 2R 81181 G125 N Frid (i A KX BRFL)
I HW S 2 10050 T 2555, 15 21164 220 . 065k 5 / T AL S WK FE 6 T3 B JR LB 1)
BRI 5 5 8 IR S A B 10058 TUCE T R A — AN R FRIR I 38— 47 N I BB SR R A%
M5 E]64-0. 0000475 v / T T+ A A P BE o 6 ok REAL & P P 55 RBLL SR A S5 AT
2% W o A BT AE T AR AR 1022 78 /22 T+ A 45 VA, o ELI% IR e it e
() T3 AR AR 58 AR N EAT 1l 2%, FHLLIIR AL 54

[0317]

[0318] 7 %o I BF 33t AT 1 ol 72 A ¥ 8 A 000 o, o 4 1 B 355 7 4 A D IR 6 i 3 T
(SDA) L RIZkH+ HAE35-37°C K 772448/ NI ) 75 2 7 ik tH & Bk 18 A2 (Candida spp.) ,
PR BRI (Cryptococcus neoformans) (MY2062) DA K Bl B £ (Saccharomyces
cerevisiae) MY2255) , fEIb 2 JE it — N LY B B 78 FF HOK LR 21— > T30 R 5%
AR Hp I ELE AR R R 25 2F R BT 85 9% o M b3 4 258 2F K P 11 98 P 7 328 H 34N 22 5N B VA O ELKS
HEFT5=ZF R LA #EER K (BBL) H, ¢ B A7 R 5505/ G50k 22 (K
(McFarland) 5 #E it , o B ad () 2 2 {8 FHDADE /BEHRING Y 2 v (Pl i) B 0. 06 2
0. 121\ L FE (OD) ) W& 159 3 (1) X FE1F B T KL 81-5x10°CFU/ Z TR BE o i 1 2
FARLLT S 10000 LE 13— 25 I FERPMI - 1640+ AT FBE , oA 7E FT iR FIRPMI - 1640+ & F
0. 165 B 3N Ik PR (MOPS) +& 3. 2% i - FL KA 37 /A & (w/o) BRERE
A Z IR « 2 )5 > L1OOF T/ FL I 7K ST R FH I b 77 4 V6 6 A 0T 20 i 4483 e Ak 3
(S I 55 5 AR 3R AT 85 7%, Lo BT IR 10 ¥R b B FH (1) 2 A7 AE T RPMI- 16402 R 52 itk &
W, Ho fE FTiR RPMI-16407 & A0 165 FE 1) 3-M bk P figh iR (MOPS) +35 3. 2% 1) — FH AL I
I35/ FHIAR S (w/0) BRIRE NI B AR 31 . IXFEFF 2 7 5x10°% 2. 5x10°CFU/ Z T+
L AR BELL S 32820 03508 / T+ I B 4 AL S Wik B2 B b 2 4%, TR AR A 4K
W) (55 °C R 1/ ZNBR I i X6 3 2Bk 18 (C.albicans) (MY1055) #E4T M3, H b BTk i)
/NS F FHO . 22880k [FIGP EXPRESS PLUS MILLIPOREIS JE R4 34T 7 PRI €. LAL:
1000 Eb 11K 1 Pl oAb (1) 2R V5 VR AE /N BRI 9 EAT FRRE o 2 )5 BA1OOFE T/ LI ZK 1 i
FHIX R85 I W00 R VAT e T 28 e 2 AL B ARG M 55 AR 3R AT RS 77 , FLvb BT i () 3 s A B
s IR SR A AE T A5 IRPMI-1640-2 1 i 254, Fo £ BTk (Y RPMI - 1640 5450 . 33 BE 1) 3~
Hh Wk P A R (MOPS) + 57 6. 4% 1) — FE B IR 6 50/ FHIIA A (w/0) BRER SN B IR
XA R T 5x10°E 2. 5x10°CFU/ Z I B A W AR IR DL K& 3220, 0340 70 / = FH B
LA EE LA J2 50 %6 [ /NBR LI o AE35-37 °C N X 85 J2 Mgk 47 1% 35 91 HLAE 247N IR 432
HU Ak 1A (Candida) i /NMIHIIR BE MIC) , 11 AE 48/ N I 2 BIGHT FU B BR 1A (Cryptococcus
neoformans) [ & /M & MIC) .

[0319]  Z4REH

[0320]  7E X 224K B B A 2 (Aspergillus fumigatus) (MF5668) LA Kz Bz Jik 2 i 2 % T #¥
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(Trichophyton mentagrophytes) (MF7004) #E47 4w & A1z B R A I, 75 %) 1 e A=
VAT A% HI 5 L IX S A AR M A VD TG 40 B B (SDA) BT B EAT TR B AR, ik JH
2% (Aspergillus fumigatus) f£35-37°C N TAK , 3 HibZi#E E#EH (Trichophyton
mentagrophytes) f£30°C #4742 K o 3l I R ik 75 =0 £ 220K BB iR < m) B A A A
ANBZFHIJC R bR E #E 7K, 7R 2 5 A8 — 4R 7 B A DACRON AR A% 15 i it (4] it 2% A% T A2 K4
(P2 B AT R S TR IR  fl (r 4B 1) BT K e 2 ek — Ml
VPR 2 A — N N I Ho0 AT R fE T IA I I 2 (A fumigatus) DL RZ
ok B i #E B8 (Trichophyton mentagrophytes) f55&0. 50 5 5y 2 [ (McFarland) #r
Y b B, R BT IR 0 9k B 2 A I DADE /BEHR ING 3 B 1 9 & 45 2] (1 , % - 4 i 55
(A.fumigatus) Iff & , ATk BE VMR AL AT R A 0. 06220 091 FE (OD) |, 1 o T2 s 5 e
(Trichophyton mentagrophytes) & , IR EETHILIER BA0. 1380 17ROLE
(OD) o IXFEFFH) T KL A1-5x10°CRU/ Z FHH MR BE o A5 FH I R T 06 45— AN 55 72 ) B sk AT
it MO IR R B Rk 8 Ea Mt & (A fumigatus) FIFRAEAEIEIRLAL:
500 L I AERPM I~ 16401 BEAT F B , oo £8 i i AU RPMI - 16401 54770 . 165 B[] 31 Bk P4 ik
fig (MOPS) + & 3. 2% ) — B AR 352/ FH A& (w/0) BRER E AN 5 IR 2h - 1 ik
Ji#E B £ (Trichophyton mentagrophytes) HIAR{EAL B IF IR LA 5000 LL 5 fERPMI-1640
H BEAT R R L TE BT IR IRIRPMI- 164091 75450 . 165 B8 (¥ 3- M bk P il i (MOPS) +352. / FH I AN
TA (w/o) IRER AN B R IR ER - 2 J5 » LLLOOF T/ FL A 7K - 1) FH A P B 0 S i 80k Wi
S8 A PR A AR U 35 FRARCIEAT 15 5% , Lo BT R R R 2 A B A R A7 AE T RPMI-16402 W 32
WAL E YR AEAT— A, Hrp £E R IRPMI- 16407 5 45°0 . 165 B 1) 31 Ik P i B2 (MOPS) +
A3 2% ZH R 3TL/ TR E A (w/o) IRIRE NI 75 2 IR 2 , 5l £ ik i1
RPMI-1640H &5 0. 165 B8 1) 3-N bk P il 2 (MOPS) +35¢ / FHIIA & (w/0) BRIR AT B &
FR &L BRIk 2 A, RV REASE A AN K& 1 N R ILIE X H i 2% (A fumigatus) (MF5668) 4Tl
W, Horp T i N 28 1M 3 R0 . 22%CK IFIGP EXPRESS PLUS MILLIPORELS i€ RGiit4T 17—
IR 8 o BL1 5000 LU K X Mbr B 40 1) BV A N SR TS N AT Wi . 2 )5, LA 100
T/ FLEI K- FH X P 5 M0 0 4 B T00T 476 117 8 ek ¥k 7 Ak 3 1) e I 335 R A gk AT 85 5%, Forp
FT ik B4 R 5 AL FERAE B RAFAE T A5 BIRPMI-16402 H () 52484k &4, Horb 78 Bk (Y RPMI -
164091 5450 33BE [ 3-" K PIAER (MOPS) +6 50/ FHIAN & A (w/0) BRIR EUANIK A 2R 21 . X
T MRl 2 (Aspergillus fumigatus) 1fi 5 , 7E35°C Xt 8 FE MR HEAT B 77 91 HAE48/Nf B 432
BUE R e /N A B2 (MIC) |, T T Sk L i A8 B 8 14 (T. mentagrophytes) 1 & , ££30°C
X EEFRMRIEAT R 77 I HLAE96 /NN I 52 B e 1) g /NI A S (MIC)

[0321]  7E LIRS H , XT0 . 55y b vk 22 IRk BE AR A AT A7V A A T F 25, A DA SG IR Fir ik
[FICFU/ Z Tt A ER K H X BT IR I 0. 5 5 b vk 22 IR PR B AT B LL M B (1010) o — A 1
T —FhFR R (10%,10°, 10°) MR FE VD Q2 B3 g (SDA) #5770k 2 I, 2 JG7E35°C Nl
TE30°C R X FriR 1 55 FR A AT 24 2 48835 96 (I K EL ) /NI B 72 e i B 97 2 J5 , %
BV AT THEICDA S 5% o [RIARE A ) g i A A 1 i) 28 A 0 R L S TG B 0 R 2B 1251 B
AR BRI HANE A 2 S o« AL FHAE AR 80 32 A Vs BB HAT BEAT 87,
X T AF— AR 5 4 PR 1) ZEHAT AR SN TG 1 0 HESR 2T A8 H .

[0322] P A 32 iR A0 S W) e /N R B2 (MIC—100) #8ff 5E  Fr id Ak & W) ) S AR FE
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TEIX P ARIRE T, SAME 2 S A K s BRAHLE , B A 2 A K B0 BTk
XA KA B /N B R 1] (MIC-80) FE 7R B A2 X T A= KA 7= £ 1180 %6 I 41| , 1% FfeE BE )
PRk AR T AN 32 3R S 0 A K0 BT 5 1 X T il &% (Aspergillus) P& J7 ik
FLEH € B #E B (T.mentagrophytes) M & , f/NMA R0 E MEC) 72 18 1 B 22 I T 45 22 K
SE I, Horp BT IR B P A 2 AL S AR BT L) DA R S A AT LA

[0323]  fA PN L BR RV 14

[0324] ik DL E ik P 32 A 05 3K, [ DBA /270N BRI JEE 3 0 ik PN 5 0 . 222 T ) B4 i
BV INTTTEFTIR I/ N AR N 51 R R BUCPE R & 2R 18 (Cand ida) 84y , H b 75 BTl (1 % B 44
Ml B R & 43, 0x 10 CFUM A (& Bk # (C.albicans) MY1055. 7€ 58 i b i B i
(challenge) 152304 #h 2 W IGHHAT IR T o 8 H Z b B LA T IRAE R —Fh 7 X/
A TIRYT : D) BEIENZA 25 (TP , B H IR (b.i.d.) , eit2 ke #2) Ok (P.0.) & H
W (b.i.d.), FEH2R TP 2585 L LRI S, — A8 B R PE G752
e EFETEN I

[0325]  fE5E/k HIRBHR IV R Z Ja , i BT B g BoR 200 22 SR AR /R (4-540/40) (1)
B IE 22 B, 5 AT FR O FO O E T & A 5= M JE W EhK I S B WHIRL PAKER P . 7E
RS Py KB R AT 35 5, 78 R K R AT I SR R RR I E A3 B 4 TR T PR R
Bl (SDA) 2 b fE35°C T A 85 MR AT 55 7% 9F HAE30 £ 48/ 2 Ja X%t B (8 & BRI
(C.albicans) FICFUBFAT T K55k B 167 4L Bt B I G CRU/ v () A 5 ok B T A
IR PR V6 97 % REZEL IR P S BE AT EU 3 o TG TR 1 2 BRHE 70 1) e T 3 ) A AL 0 2810 P R ) /) B
R ECE:, P BT AR I A AR PR (1imi t) A5 B B0 RE AT AR , AT 3 AR B PR 2 i T FRe
77 210 JER DRI 3 B0 o oF T TS A 7 s T 40 B I w9 A ke 0 1) e B ) s R /N BR B A T
EPFTIR FIMICROSOFT EXCELAR#L 71+ R A (spread sheets formula) [Logio ((GxJRAGTT
0 /R R B &) B 5N 8, IXFE— SR BT IR A TH N 2 /N T B () A AR R (g%
A 49N 41 R) -

[0326]  7EMICROSOFT EXCELHf F=%A: thar s COUE , JEECXT) K soxt 5 Ak Fr B ) Log o9
RECFU/ e BT 18 5 BT ik B M v 7 o R AT LE 3 . fEp =0 057K, BITid i) L g 5%
RV W AR TE R BRI VY R 2 S5, WA TT 4 A 1 B0 B ECFU/ 5 1 8k /b B
53 6 B P E AT VR SRS, IR BRI 23 LR AR TR BRZE T 1 - 477 & DL K CFU
BIA Logol R T XAk b 47 AR I, 45 21 E 55 BH 2 1 2R P e 25 B J 48 3 (=] ) (2) XFEDgo
(A #5575 1B L K EDog (4 RF ) (B #EAT VP4, B FYIEDeo B LA S EDoofE 44 1E X e % {5
AR CRUBCE 70 R 290 % L K299 % f 5515 (2 50/ T-78) .

[0327] A HATR iR AL &) — M 5 B /N 150098 v / 2 16 i R & B (GS) 2
FHMHIR BE (1Cs0) F HLAF X —FhEisE 2 M Ak = B A /N T0.03-3254 5 /2 T+ (1) S /M T
HilH E MIC-100) 5 SA 1M, — L8k G W] Re HAA AL T T IR 0 Bl 2 N I 21 B il B2 = K
23500 %2 1 1000090 v/ Z Tt o A K B Hh ik A& 40— i & BAA A7 4E T/ 170 03-327
i/ 2 T EE 2 N R B /N B SR B (MTC-50) LA S AFAE T /NTF0. 03325 e / Z FH TG 2
P 1) e /N B0 B (MEC) & L& M T 5 5 72 IR I VR B E 22k B (Candida) B, S5 A
A BB AEIGIT X R AR L , A R A A P8 24 DLE I 11 ogro R 7o I A2 B2 R AEC s 5 U 1)
CFU/ 3¢, I HLREWS LL21ogio 5 TG 1 A5 BE R AIRCFU/ ba (1) 46 & 0 A2 e il B 80

43



CN 104877001 B

w B P

38/282 T

[0328]

[0329]

U BT » S5t 91 2= Yo I~ I it 451 268 73 FR) I ot 451 o 4 3R 1) m 1) AL 5400 «

F A G 8 E&ABREGS ICs
( ng/mL)
1B 28
17
8
6C 34
8A 4
9B 26
9C 53
11 3
14 3
16 22
18 8
22 5
24 11
27 11
29B 62
31 10
32A 3
34 33
36 10
37B 44
38 13
40 18
43 11
- 3
46 6
50 9
33 31
64 10
W 6
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[0330]

w B P
80 8
83 9
86 53
89 8
93 15
07 8
101 13
105 21
107 14
112 7
116 15
119 2
123C 4
126 26
128 6
136 9
138 6
140 5
144 6
148 13
150 2
158 16
163 5
168 3
169 3
173 0.6
174 2
178 0.8
181 8
182 4
190 3
193 3
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199 0.4
200 6
202 0.2
208 0.7
214 I
218 0.8
221 3
228 6
231 10
235 5
239 0.1
241 I
245 6
256 5
261 2

03311 5e6a 03
268 03
272 g
276 2
285 3
233B I
289B 88
291 35
293B 3
295 41
208 27
300 479
303A 22
307 4
312 13

[0332] NIk St B AE AN AE T X5 BT ids 5 A BH B L S i 130 AT 53 o B i Y S 451 5 A
e W MR OGBS el B3 G A 7 IR o1
[0333] 4K iE:
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[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]
[0369]
[0370]
[0371]
[0372]

Boc : T 48 Pk A

Cbz : 7 F LS e e B (45 MY {CB2)
CDC13: A =& H it
CHaCN: 2. i
DCE: & Zht

DCM: :%L FH ke
DMAC: — H B 2. Wt &
DMAP : 4—— H JL S Bk ik mg
DMF ;. R 25k HH gt iz
DMSO s — F 32 7.4,

Bt: %t

EtOAcE HEA: TR .18
EtsSill: =2 FerEd
Ho: E /A ECE A AR
H20: 7K

HOAc: 2.1

H2S04 : i iR

HC1: thfR

K2C03 : fifk iR

LAH:LiAlHs

MCPBA : [H] Ui 48 K FH R
Me: F 3

MeOH : FF i

MOPS : 3— (N-FEh bR &) A g iR b
NaCl : &AL

NaHCOs : Bk li& &4
NH4C1 : &AL %

Na2S04 : i BR 54

NMO : 4—FF B 1) gk EEN- 4510 470
PMSF : 2 FF S T Pt

PTAB: 253 = H g = IR
RTEET. . IR, KZ125°C
SiO2: HEf

TEA: =%

TFA: =5 LR

THF : PY &0k

TLC: {2 JZHTr

UDGP & J7R W& P — Tl i3 5 22
il 2% 151 1
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T
s, PTAB o"
[0373]

CHSCN

[0374]  2—J3 Py HE—0— 1 k-1 - [ (4—FP LRI RS | R 34 P e

[0375]  [A]2,3- T ) (300271, 2. 428 /%) 4E7. 8TF T KR L MG I L+, £E90 7 B A
B I ENZ-T (749,958, 1. leq) IREHERFAERLI20°C o £9070 B N, EATOTE A — 11, [A] 1%
SRR AP IR = B = IR (91.45¢,0. Teq) , 7E DN R Aok I S0 FE v
FI26°CAEIAFANT T R SR G I HEHE IR o R B B TR & W09 4 24T 46 AR B IK K 24
15% , SR Ja i i, T LG BR ik B AR - i A8 A WA AR, SR IR R R T R AE2 . 5THI LR
LR o o B VB FH /K e P IR, A FIM SO 188, IR 4, AT 7 A2 ol 445 o 456 115 %6 $1)25 % £
W2 g/ BRIGE 138 AR RBERAE R AR AR [ ekl b AR 7™ i, AT P A2 317 e [ AR ) 2
PR 2k -2 P = 1= [ (4 BE 0L R 2k ] SRUo 34 P o

[0376]  fl % 512

TsCl Ts

H2N¢2H LAH H.N  OH TEA, DMAP i,

[0377] i o S BE f
H5 A H% 2

[0378]  (2R) -2 57 PN E—2-H A1 - [ (4-H SR 2K 0E) I 22 ) SR A IR TR O

[0379]  JPIE1

[0380]  [M]LiAIHJETHE (IM, 1232 T, 12322 B8 ) BV EE R NN /NGB 40 1 (R) —a—FF 3
G (8.055¢,61 . 4 BEIR) , 4ERF R MR FEAR T 15°C /R0 C 2 AF i bt B L7351, 94
JE NI ELAEA /NG o S TR A A B R = AR R B I IR ER BN+ K &/ kE i L (U
BN SREK, BRI SR A b i Y8 I SR G4, FTHE AR B ik o AE IR B R )
TSURGEIE L T P2 A4 . ToE T PR ) R B

[0381] JPIR2

[0382]  7EO°CLEAET, BB LA IERE =4 (4. 707,40, 122 B8 JR) \Et3N (22.36%ZFF, 160
L BE JR) FN4—— F BL G LA NE (0.4907% ,4 . 012 BE/R) #E L /K I CHaCl2 (2002 T}) VTR A+
FELO3 S B IS TB] P 433043 NN G H 2R P S (229478, 12022 FEIR) o EZ IR N HHE O MV IR
B VAR o B A e 28 R AR LS AR R A BT, B AR 43 ¥ 53 TRONCH2C L2 A1 IN HC
H o FIN HCLBe A HLZ FF FNa2SO0s T8 o Z8 R TR, T iR R WD AERER b b AT €l 7 g, A
FA1:1ICHoCL o/ 2 e AR B W, T 22 i FE I TsCL , 28 J5 48 FH 100 %6 (1) CHaC 1o B JBE =4 -
AR A EE AR bR &) (5.4050) o

[0383] 'H NMR (400MHz,CDC13) 80.94 (d,J=6.88Hz,3H) ,0.98 (d,J=6.88Hz,3H) ,1.49
(quint,J=6.88Hz,1H) ,1.59 (s,3H) ,2.20 (s, 1H) ,2.43 (s,3H) ,2.60 (s, 1H) ,7.31(d,J=
8.0Hz,2H) ,7.83 (d,J=8.0Hz,2H) .
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[0384]  ffll % 513

0 1. NaBH, / H,SO, 1. TsCI/ EtsN Ts
HQNKLOH THF, Et,0 HoN oH CH,Cl, ) rL
‘§““. \‘\\\“.. - Ttey,,
[0385] \ 2. NaOH, 100°C \ 2. MsCl/Et;N ld
CH,Cl,
¥ 38 1
( H%1) (3 2)

[0386]  (2S) —2— S N k-2 FF k-1 [ (4—H R O g ot Ok ] 28U 34 A

[0387] 1.

[0388] i) f 4% 5402 TH T i THF K] 5 T () = 25108 i o 2 ANaBH4 (94. 577, , 2. 498 FE/R) o UK
VA ENFITASEE W 1) B H InON (S) — W L8R E 2 (7550,0. 5728 /R) AE RS &MF R HE
PSR A 20531, SR JS ES . 57NN BB [A] A, 12830 N A\ H2S04 (66 . T2 Ft, 1. 2528 /R) 7£160
ZETHT G B R VA TR o AR VKIS I (R B4 S B TR S I — /NI, SR 5 e vV LRI iR 22 %R
YE+F BEAR - FECH2C12/MeOH (70/30) R IEAT ¥ 25 €0 15 B s S L 58 4 o UK E O, S8 J5 18
I 7EA5 5 Bh 0 B (8] PN S22 8 2502 T FH B X I B HEAT VR K o SR JE TR S iR 26 B I B
TBE Y558, SR 5 AR5 2218 19 I ANaOH (BN, 700m1) . [ B b BE it — AN 28183k , SR J5 fd
R B IR EI100°C o I 28R RR 224 R PP T (bp<<100°C) o INFAPTIA I MR A ) £1100°C
(PN B S 4ERES/NET , SR 5 A HI B %5 I K (1FF) 4R J5 FHCH2C12 (6x 500m1) HEHL o fd H
NazS04 T8t A A HUM , b 38 3 4 M 7= 26 35 C PR R L BE =) (64.278) o 'H NMR
(400MHz ,CDC13) 8ppm 0.87 (d,J=6.93Hz,3H) 0.91 (d,J=6.93Hz,3H) 0.95 (s,3H) 1.57-
1.68 (m,1H)3.30(d,J=10.30Hz,1H) 3.34 (d,J=10.30Hz, 1H) .

[0389] %2

[0390]  pKIB¥& E L DR FR1S A 24 (3270, 273 . 52 BE/R) TE T4 M CH2Cle (1. 7FF) W1
W, ARG IIANEtaN (198m1, 1422mmo1) o 78 = /NI [ s [] P 3835 I N 6 R R s R 4 (625
e, 328. 222 BEJK) FECH2C12 (2502 ) H IR « ZPE UK IR 5 1E il 26 AF N HHE 13 iR
BN AEVKI A H VIR S, IINEtsN (61 .62 T}, 44222 B8 JR) 2 Ji , 7E38 1 NN FF e it
TS (4022 T, 516 . 8ZZ BEIR) o Ak LA 41 S NVR A 4/, [F) B 4ERF IR AR T-12°C o 1) e
BEYIH MK 600ZTF) , SR JE A Eh /K (3502 T1) « FICH2C12 (3x500Z 1) $2HUK )2 o f8 FH
RN TS S HIA NLZE U8, IR 48 o 458 FIRE i 3R Al Ak 7= i (R 216/ 1E 2 058 0 5/958%
JE 210/90) , AT =4 B 28 [l AR () A5 AL & 7 (365E) o

[0391]  'H NMR (400MHz,CDC13) Sppm 0.94 (d,J=6.78Hz,3H) 0.98 (d,J=6.78Hz,3H) 1.44-
1.53 (m,1H) 1.59 (s,3H) 2.20 (s, 1H) 2.42 (s,3H) 2.60 (s, 1H) 7.30(d, J=7.90Hz,2H) 7.83 (d,
J=7.90Hz,2H) .

[0392] il f51l4

)H< # & -T, PTAB N
[0393] >
MeCN, rt. 24 /N B ﬁ

[0394]  2-(1,1-—F 3L 7, ) -2 F -1 [ (4—F B 20 ) sk ] U 2 B TR 0
[0395] S f&-T=/K&%) (10.197%,36. 2= FE/R) B T EEHS T 15/ R 5 55 5% A7 1+ Rl
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(8.3%) ERA AL T EREBFT 4N 121ZTh) F AABF R P IIA2,2,3-=HET-1-
J#5 (50. 62T, 362 = BE/K) Bl f LA AN R BORH &5 19 S50 I\ R 5k = e =3R4k ) (13,65
36. 22 BEIR) o /NI JE ROSIIR A VDR AR B — AR AR IR G — N RS B TR SR JE
TR R A8 B — 2R AN, X B T HE— B LT » B 2 IS Ve i B8 BV VR IR 4 E HE . PR AR
(RAA B R/ B e U e i, S 0 BT = AR 1) 0 VAR 6 B — bR €2 1) 3l o X Py
LR R R IE B /KRR o A MLAH Mg S04+ , 1 8 I Hk 4 o 188 1 A € 4355
Biotage 65ifFH (0-100%EtOAc/ IEC ) Vel R AL A BAF 22— (1, 1- = EE £ 58) —2-
- 1-[ (4-FR SR 2R 0 W IE S ) B AR e et il ik (5. 278) &

[0396]  'H NMR (CDC13,500MHz,ppm) 0.92 (s,9H) ,1.72 (s,3H) ,2.33 (s, 1H) ,2.43 (s, 3H) ,
2.51(s,1H) ,7.30(d,J=8.1Hz,2H) ,7.83(d,]J=8.1Hz,2H) .

[0397]  Hil] & {515

R [ )
2 0o
(G 52 do ci® \Q\ O  MCPBA \@ o
o N~ % - ’ j
[0398] Z)\ *‘\ ’.‘ ;’ \ Fii,,"- ENHEX ?’;0
N N
Ti(OEt), n-BuLi 7’<u 1N NaHCO, 7,<Q

DCE, 70°C 0°C

[0399]  (2R)-2- (1, 1-—HIJE 2 08) —2-F k-1 [ (4—H ORI Mt i ] B A T

[0400]  JDIE1

[0401] W45 (R) —p—F 2K AL AL (2. 007 , 12. 8922 B /R) F1 2502 FH e i v 72 < 56 1
TN =& ke GOZTF) ,t— T FEF IR (8. 1= TF,64. 4= BE/R) ATi (0Et) 4 (13.5ZFF
64. 422 EIR) FET0°CSEAF N I HE S S BUSR - 21 /NS J5 , 4 38 LI A ) B = R AR
JE M ZE A 1550 ek 1 100 =+ O Fe 1) 9 J3 3 FE 1) B W, B A — & eis v
[ea] 43 FF () B R B I 15 22 TH I H200 L2 B 5 S VRS WD A A AR VI o 4k SR 40577
FEAR AR e 350 TF R B b 45 ik 8 U 1 8k o FH 265 A0 38 FF T B V7 1% [ AR AR I i K ]
A& FH50Z TH 910 % & FH e/ O e TE B 9 U WA I B el R R 31— AN e S H AR B
BLAE FHZK RN EE 7K B35 LA K FINaoS04 T # o ik i L I8 Ik g e 28 i R 4 43 2113 . 07 5 3 L [1)
MK HISCO CombiFlash &4t EHT (4058 FELHE, 10:90%]50:50 418 £ g/ 1IE L e , 2038
BB, 402 Tt /min, 254nmks ) 453312 . 4950 1% 3 (1K, & 2520 C [E AL g 4 -

[0402]  'H NMR (CD2Cl2,500MHz , ppm) 81.16 (s,9H) ,2.33 (s,3H) ,2.43 (s,3H) ,7.35(d,J=
8.1Hz) ,7.63, (d,J=8.1Hz) .

[0403] JPIX2

[0404] {74 Hb R S AL P A 35 = FH LSBT (2. 3758, 18. 622 BE /R) 1 DU Sk (352 T1)
[RIVR A A S5 He il 2L SR J ¥4 #1210 °C 4R Je i i #b i A BuLi /hex (2. 5M) o &4 1 I SR A
Whre AE S R o 259381 f5 » 72 153 Bl P [ %45 F 1 B W HH g it I R 3 25 SR 1 %
mn (1.45%8,6. 112 BEJK) [ DU kIR (5+1 =) W AE0C 25 h T e o= A2 B iz
T 3/INET AR 5 = T AR I A o P A AN FINHAC L ¥R K BETR 5 0 9R Js A M A FINHAC L R 20 B8 2. T
Z V4N BE o 7K AR /K B HLAH , FNasSO4F 4R 5 28 T15 31 . 5397 HR B (0 K] i1 .

[0405]  'H NMR (CD2C12,500MHz , ppm) 80.97 (s,9H) ,1.53 (s,3H) ,1.82 (s, 1H) ,2.28 (s, 1H) ,
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2.43(s,3H) ,7.33(d,J=8.1Hz) ,7.61, (d,]=8.1Hz) .

[0406]  JDIX3

[0407] Sk DER2M 8 (1.53978,6. 222 B /R) ¥ TEA Q0= ) A bt (40Z=TF) . 7Em
A IM NaHCOs¥ ¥R (30=T1) J5 A J1Hu it PE 1% A IR BVR A Y0 8R J5 ¥ #1810°C . 7254 B N 43
JUHR AT NN T S ZRMCPBA (2. 115¢ , ~ 922 BE/R) o i ik 8 2 L il97: (301 7048 4. T8/ 1E 2 J)
W% SR o FET =454 Bh i, 381 N5 % Na2S203 (3022 TF) VK i% R M AR G T PR iZ IR &)
JU53 B B 31 3545 B 14 04 5 B — A R 56 o 1% I VR A 0 FH TR TR FR R SR JE A LA R
FFINaHCO3 , HoOFH £ 7K e3¢ « FINa2 S04 1558 J5 28 T 15 211 . 56 b il Ak & I K 1 B0 45
RTINS

[0408]  'H NMR (CD2Cl2,500MHz , ppm) 80.94 (s,9H) ,1.71 (s, 3H) ,2.37 (s, 1H) ,2.46 (s,3H) ,
2.51(s,1H) ,7.36(d,J=8.1Hz) ,7.82, (d,J=8.1Hz) .

[0409] |4 {5158

= H = H = \Q\ 0
N PR LiaH, N wPh H, :NHz 1. TsCI/Et;N §¢::0,
[0410] \I\ —_— SN
0% o HO OH Pd(OH),  Ho 2. MsCl/Et;N 7(4

04111 (2R) -2- (1, 1- = FE B 2 0%) —2-F -1 [ (4 F R L) i Ik ] 8 R T e

[o412]  BI%1

[0413]  {EO0°C 244 T 1A (3R, 5R) —3— (1, 1-— F 3t 2, J) —3— B 3 — 5 2% 5 ni opk K — 2 — il
(Harwood,L.M.et al.Synlett 1996,1051;17.3%%, 702 B8 JR) [ DU Sk R 25 Vi 2 Vi i
ALiATH4 (QMA 702 T DU SR IR 50 5 14022 B8 IR) o 1% TR & IAE A5 C 2644 N NS /NI o s
2SR AV IR0 °C AR Ja B I E SR M6 = T+ 7K, 6 2= FH 115 % NaOHZK I& R, F118%
FHERI 7K /N CO TR K o A 7 HA5 1 AL o L[] A4 3 3t € ik 25, S8 J5 FH Bk R CHaC 1 o180 JEC L 1 %
U o 8 H TR R A A5 2URG M R 8 72 i (17.0%¢,100%) »

[0414]  'H NMR (400MHz,CDC13) .0.96 (s,3H) 1.02 (s,9H) 3.09 (d,J=11.32Hz, 1H) 3.39-
3.46 (m,1H) 3.46 (d,J=11.32Hz,1H) 3.62(dd,J=10.52,4.71Hz,1H) 4.02 (dd,J=9.22,
4.69Hz,1H) 7.08-7.44 (m,5H) .

[0415]  JDIE2.

[0416] WK E AP IRIFI =5 (17058, T02£ B /R) 1) F BEI M I ANHOAC (52 Ft) FIE AL
B (g 5 553 B0 920 %, 550) o fl s Bl I FHE A8 Lk FE =R 2 T THe (BB,
latm) HP P Z BRI S/ N o S5 N7 Y A P i et Ak g - SRR L 9, B8 3 A R A AR
Ji ok S AR i 0 HH R o T8 R 8 TR AR R R, A A 1 %6 HOACH 0-10 % H B [ CH2C1 2%
WG, A 1% HOACHI 100 % FH B Be Bl , LAIRAE 1 8. 8458 1% ™ i ) LR 1 o I TEIK )
K2C03 (50%%) FIZBE R £ (7.03%%,38. 02 BE/K) [(CH2Cl2 (5002 ) ¥ b o 7 A 1) &7
B 2R RS N IR, 2 el i fhiE R 2 o bL L o 98U R 4 0E AR S A PhCHa L i
TR AR E B E BB E LN 7 (4.985C, S66%) .

[0417]1  'H NMR (400MHz,CDC13) .0.93 (s,9H) 1.05 (s,3H) 3.34 (d,J=10.05Hz,1H) 3.45 (d, ]
=10.05Hz, 1H) ,

[0418] L IE3.
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[0419]  7E0°C HEt3N (26T, 1902 A /R) AbBE SR H 2P JR2M L BT (4.987% , 38 . 0 B /K)
(1) CH2CL23% W (20022 7F) , Bl i AT FE R AL S (8. 75, 45 6 2 B /R) HICH2C L0 W] (502 T)
KALFR4053 8P UL b o R MR G WIE B AFAF N AR AEMAEL3N (8. 502 FF,60. 82 FE
JR) R Bl R S A4 (5. 882 T, 76 . 0 BE/R) Ja BB &9 H1 B]0°C . 7E0°C 2611 T i 4t
TR AN/ o 1) S SR A T NABAINaC /K I T FI/K 19 12 1R A 088 5 FICH2C R 2 HL .
R ANINaCL KR BE A HLZ » FNaoSOa T8 , ik , YR iR 46 o RO (i vk alifb vk R
FH0-50 % EtOAc ) BELEIE W BE L , LABRAE T FRdi ik 54 (5.88%¢ ,58%) [ H Ful] 44

[0420]  'H NMR (400MHz,CDC13) .0.93 (s,9H) 1.73 (s,3H) 2.34 (s, 1H) 2.44 (s,3H) 2.52 (s,
1H) 7.31(d,J=7.96Hz,2H) 7.84 (d,J=8.35Hz,2H) .

[0421] & 156

Ts

\/[L/ Ak -T, PTAB N
[0422] - /_i

MeCN, r.t. 24 /)~ i

[0423]  2,2-— 2 F-1-[ (4-FH oK) mea i Ok | U A e

[0424]  FERAMER KM TRENIE-T (105,43, 9= /R) B¥F T N5 (146 =) H AH1X
ANEIFI R INN2- 2T -1-4% (5.555¢,65. 9% BE JR) #:45 LL R BUM S I PR IR 5 =
FH L — A (1.6578 , 4. 3922 BEIR) o 3R G k4 [ VR A W) 2| — AR RSN 5 e 445 3 3
T ik U o YR VR R4 21— AR R, X g1 1k — B e O IEIR SR S IR TR L
PR PR 7K 22 8] 53 BE o FoA AUAH FAMgSOa 4%, 1 i I Hk 4 o FLI8 AT (388 FBiotage
6511 FH (0-100%Et0Ac/ T Je) Peli R AL HA BT 312, 2- = £ F-1-[ (4-FF B R ) h o
F]-FIRM N ot bk (4.550) .

[0425] 'H NMR (CDC13,500MHz , ppm) 1.00 (t,J=7.5Hz,6H) ,1.75 (dddd,J=14.6Hz,7.5Hz,
7.5Hz,7.5Hz,2H) ,1.90 (dddd,J=14.6Hz,7.5Hz,7.5Hz,7.5Hz,2H) ,2.41 (s,2H) ,2.43 (s,
3H) ,7.38(d,J=8.0Hz,2H) ,7.78(d,J=8.4Hz,2H) .

[0426]  fil] & 517

[0427] ji/OH TsCIl, DMAP t
HoN - N

TEA, DCM Ts”
[0428]  (25)—2-(1,1- PR 3L 7 5E) —1-[ (4-F RE R 3) Wb ] - A 230 TR
[0429]  fES-(+) BB (4.050, 342 BEI/R) 1) & It AT0Z=H) P A =2 i
(16. 72T+, 12022 BE/R) |, %f B AR R S (2650 , 14022 B /R , 43 #8 N N) FIDMAP (420277, 3.4
ZZEEIR) o 304 J5 B 2 V8 EIRE SR JG 16 SR T BRI B I 7 I B FE R I 55 AR
TsC1 (TE16/NEF NG . 358, FE40/NBF I3 TE) , = i (FE24/NBF I, 3% FH) FIDMAP (F£207)5
A, 20022 78 A X AEA0/NI B 15022 50) o 5 3 25 1F T 40 /NI in i s 2 21140 °C o 7E1% N
ST A4/ JE VA A 2 EE R AR S i DR o B IR G U8 VAR S AR G TR TR AR (A 43 L A L
FHFH 2R /K Pk Mg S04 TR 5 ik 8 ANy 4 o 4 (218575 (Biotage 6514E,10-100%EtOAc/
Bi) £33 (2S) —2- (1, 1= HHE 258 —1-[ (4-FF 2K 3E) T 2 ] - A IR T Be vl (6.3%¢) » &
1E-20 C[E ALAE AT -
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[0430]  'H NMR (CDC13,500MHz, ppm) .0.79 (s,9H) ,2.17 (d,J=4.6Hz,1H) ,2.44 (s,3H) ,
2.52(d,J=7.1Hz,1H) ,2.55 (d,J=4.6Hz,1H) 7.33 (d,J=8.0Hz,2H) ,7.83 (d, J=8.2Hz,
2H)

[0431] il # {518

5 OH TsCl, DMAP 2
HQN /\/ o 3 Nﬁ

TEA, DCM Ts
[0433]  (2R)—2-(1,1- PR 3L 7 5E) —1-[ (4-F LR 3) Wb ] - R 230 TR 4
[0434] M=% (192 Ft, 140 BER) , 0 H Rt & (2650 , 1402 BE 7K) FIDMAP (834 %
7T ,6. 83 BER) AL EER- (-) — - A RE (4.07% , 34 = BE/R) 19 & b 7027 ¥, -1
RS T INFAR]A0°C o KL 18/ J5 K s b ¥4 H 22 4R I F 3ok 98 « 25 IR 4 8 VRAR 5 7
LBR O WE F K 2 8] 73 TE o B AHLAH F £R 7K 6 ¢, Mg S04 8 SR i sk 8 A ik 4 o A £ 3% 9%
(Biotage 65ifF,10-100%EtOAc/ChHE) 153 (2R) —2- (1, - H R 4 38) —1-[ 4-H ERIE)
f e 1 - 4R A J5¢ (3. 770) , B E—20°C [E 4k At A7 .
[0435]  'H NMR (CDC13,500MHz, ppm) .0.78 (s,9H) ,2.17(d,J=4.6Hz,1H) ,2.44 (s,3H) ,
2.52(d,J=7.1Hz,1H) ,2.55(d,J=4.6Hz,1H) 7.33 (d,J=8.0Hz,2H) ,7.83 (d,J=8.2Hz,
2H) .
[0436] il & 1519

o
[0437] Q TsCl, DMAP [g
H -
H,N © N

TEA, DCM

[0438]  1-[ (4-HH DKL) PR | 64 1- B4 [2.5] Fhe

[0439]  HH=ZJtk (85T}, 6102 FE/K) , X HI KR HE S (69 . 8% , 3662 & /)X) FHIDMAP (1490
0,12, 2% BER) TR RS T b #RA-Z A VU S -2H- ML g —4-H i (1670, 12222 BE /) 1 —
S e (T00ZTF) B AE SIS T K18/t 5, ik i g 0l ik 98 % S 87 o 2L 45 IR 4
TR G ERE IR _EEMT4ifk (5-20%Et0Ac/ T %5%) 158 2kr Bk & etk &4 (12.5
o) ) ] A4

[0440]  'H NMR (CDCl3,500MHz , ppm) .1.92 (m,2H) ,2.08 (m,2H) ,2.47 (s,3H) ,2.52 (s,2H) ,
3.76 (m,2H) ,3.99 (m,2H) ,7.35(d,J=8.0Hz,2H) ,7.86 (d,J=8.5Hz, 2H)

[0441] & {510

S

S
[0442] Q/ TsCl, DMAP @
HoN £ N

TEA, DCM Ts”

[0443]  1—[ (4—F 3L ) WL ] —6— D de— 1 B4R [2.5) 42

04441 581 45 1O 1 26 AL, 2 0 T4~ B D - 20 s A 4 P

[0445]1 'H NMR (CDC13,500MHz , ppm) .2.15 (m,2H) ,2.22 (m,2H) ,2.24 (s,3H) ,2.42 (s, 2H) ,
2.70 (m,2H) ,3.00 (m,2H) ,7.35(d,J=8.0Hz,2H) ,7.86 (d,J=8.3Hz, 2H)

[0446] |4 111

Y
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SUk:-T, PTAB
[0447]

MeCN, r.t. 24 /) af
[0448]  1-[ (4-HHBEORHE) MR ] -1- B 48 (2. 5] F 4
[0449]  FEESSEMF R RER TR SEE-T (5. 105, 20. 76 22 EE /) ffICH3CN (1002 71)
BIFR R I F BA R b (9. 985, 10422 BE/R) AE1043 8 LA b 40 =4 I N R 8 — PR Bk e
=W (7.80%%,20 . T6 22 FEIR) o AE = SR AT TR A W16/ o 2T FIR a1 ik R
WIAE & e MK 22 8] 43 IE « A5 B2 FINaoSO4 T4 4R Jia 28 T 771« ik A W #E ek g B T SCO
Combiflashfa i fd FEtOAc/ T hi (5-30 % 6 B JZHT 15 2As Bk &9 B At 1A (2.6670) .
[0450]  'H NMR (CDC13,500MHz , ppm) 61.4-1.5 (m,4H) ,1.7-1.9 (m,6H) ,2.4 (s,2H) ,2.45 (s,
3H) ,7.3(d,2H) ,7.85(d,2H) .
[0451] il f51]12

(% 1) (F ¥ 2)

1. CISO,NCO "

\/I\/\ HCOLH \)\/\ ']l é MgO, Phi(OAc),

> ,Sf‘

OH 2.7 , DCM 0% Rh(Oct)4
[0452]
(4 %3) -
-4 Boc,0, EtN,  Boc...S.

HN""TO , N O

\7‘\/I DMAP \7[\.)
[0453]  [cf.J.Du Bois et.al.,JACS,2001,123,6935]
[0454]  1,1-—HIEZIE4-ZF-4-F L 51,2, 3 MR -3 (4H) —RIREh2, 2- AW
[0455] L%,
[0456]  7E0°C 2l HE M 21 N IZ HUIMA R (6521, 17. 222 B JR) 3| 4fi 1) 57 S 1
M (1.5% T4, 17. 222 BEIR) o 73 Iack F2 A W88 B 2 i S o BT P= A= IR 1 B v
FEOC T #iHEs 73 B, FERX AN R HR & 2 B I =& e (9= T) 3 HAE0C R i H:
IR /NS SR JEAE25 °C R BR8N o ¥4 AL s BRIV 3 0 °C 4R J5 320 ¥ b i N 3— R 228 [ st -
1-F (11. 522 B R) FInEng (1. 427, 17. 222 B R) FISZ Tt & H bEid il - W AV R 325
CIf B Hi+E3/NE o FHHEt0Ac (B0ZTH) FI/K (50Z=TF) AP e MV & W, %8 J5 FHEt0AC (2x
20mL) ZEHUK 2 456 A HURE FH ER K Pk TEMg S04 b 0 , ik 4R J5 ik 4 o Ji it 22 I R
VL (1% LR Bs/ & J5e) SEA0HHE 15 21 3-H S R AR A S IR 2
[0457] %9,
[0458] ]k H AP IR 11 3-H 2 3 S G S i R & (1. 2522 B JR) I 8= T — & HR I 4 R HH It
POMAMg0 (11625, 302 B /K) , Ph1 (0Ac) 2 (443270, 1. 42 BE/K) , FRhz (oct) 4 (2027,
0.025Z%BE/K) o J1 1 B VF R AEA0 C I FAS /NG o A H R NTR & B %R, FH20= T
TSR GE R R AR e e A v R ORI R SR SRR G i T 2 IR U i (5% AR A TE/ —
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AL A A 24- 2 3 -4-F R A1, 2, 3B HERR 2, 2- S ).

[0459] U3,

[0460]  [iK 4 20 20 4- 2 Fe—4-H FEPU S -1, 2, 3B MERE 2, 2—- — 484k W (55¢) FI 100 TF
AR IR OMNE 3N (7 .52 FF) ,DMAP (15%) , fIBoc Rl (8%%) . JyHu % IR &
W54y, IF R Rk R AR S v 4 o dE i 2 RO At (30 % 4R AR/ k) 44k
i A B bR AL S (350) o

[0461]  'H NMR (CDC13,500MHz ,ppm) .0.96 (t,J=7.5Hz,3H) ,1.55(s,9H) ,1.64 (s,3H) ,
1.86 (m,1H) ,2.00 (m,1H) ,2.28 (m, 1H) ,2.62 (m, 1H) ,4.64 (m, 2H) .

[0462] il & 151]13

_H"— it
S (F%2)
1. CISO,NCO
O\/\ HCOLH O\/\ zt*(aj MgO, Phi(OAc),
OH 2 e, DoM 02 Rhy(Oct),
[0463]
_H;.‘l 3 3
s, B:J: f E)t N Bo 2P
HNI --.0 Pand 3N C\N’ ""'O

DMAP d\)

[0464] 1, 1-— 4 7, MBS0k T- B Jk—6- AL (4.5 8 b6 FRIR LT, T- —ELALY
[0465] 43 B 611 1AL 7 38, BRABLAL, 20000 ) 4 M2 T e 2 P4

[0466]1 'H NMR (CDC13,500MHz , ppm) .1.55(s,9H) ,1.62 (m,2H) ,1.88-1.96 (m,4H) ,2.25 (t,
J=6.4Hz,2H) ,2.31 (m,2H) ,4.64 (t,]=6.4Hz,2H) .

[0467] 41514

HCHO .
WPh NaCNBH, wPh 1. LiAIH,4
AcOH 2. H,
MeOH Pd(OH),
(F#N) -
[0468] g . 2)
SOCl, - Me RuCls - Me
B N\ z N\ //0
EN(iPr), s=0 NalO, S
o
(F% 3) (F#4)

[0469]  (4R)—4-(1,1-—F3L 7 5E) -3,4- —HIEE-1,2, 34 JeIEmEtk 2, 2- — &b W)

[o470] %1

[0471] 4k &9 (3R, 5R) —3— (1, 1- - F 3L 2, 3%) —3—H B -5 2R L ipf I -2~ (10022 77, ,
0. 40Z2 JBE/R) 1) B BV VR IO B S (1. 402 TF, fE/K R 4y N 37 % , 16 222 EEJR)
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HOAc (0. 142}, 2 . A= B /R , MBS LN 100250, 1. 6022 BE/R) 7R Z IR F P SR
TR, SR TR B 2V 5 R AW LEE tOAc FIA FINaHCOa7K VA3 ¥ 22 18] 43 TiC » 3 HLE 45 3]
A3 B A HLE P AN RINaHCOs 7K VALV , MO FINaCl 7K VAR BEE: » FINa2SOa T4, 4R J5 3 e 4 15
RS MR 7= 4 (99. 72 78,95%) o

[0472]  'H NMR (400MHz,CDC13) .1.08 (s,9H) 1.30 (s,3H) 2.28 (s, 3H) 3.97 (d, J=2.54Hz,
1H) 4.45(dd,J=10.91,2.37Hz,1H) 4.89 (dd, J=10.88,3.66Hz, 1H) 7.13-7.41 (m,5H) .
[0473] B2,

[0474] A5 FH ] £ {51 5BA 22 B 1A 20 BR2ZRADURI AR 17, K A5 BR L) 7= o 1) 4 10 28 1Y) 2
LBE,

[0475]  'H NMR (400MHz,CDC1s) .1.08 (s,9H) 1.17 (s,3H) 1.99 (s,3H) 2.63 (s,3H) 3.53(d, ]
=12.35Hz,1H) 3.84(d,J=12.30Hz,1H) 5.32 (br.s. ,4H)

[0476] 3.

[0477]  FEOCZ&AF R IAsk H P BR2H P2 R 2L 41 (59. 4270, 0. 2922 B8 /R) [ICH2C12 (3%
T4 A AN, N-" 7 N3 236 0% (0. 152 T, 0. 872 B /R) MM EE &L (21. 0= 7,
0.29Z£ FE/K) , FAEOC N P o = AL I A5 70 B o FHCH2C1 28R e VR & 098 J AL AN
[INaCL7K I BE % » FNaaSO4 18 , SR Jo 30 W 4 o 18 I PR e i v A AL Ak R W45 21 1 Ea ]
PR PR AR B A (22. 12250 ,40%) .

[0478]  SEA4)4AA:'H NMR (400MHz,CDC13) ppm 1.05 (s,9H) 1.24(d,J=0.63Hz,3H) 2.87 (s,
3H) 4.12(d,J=8.88Hz, 1H) 4.87 (dd, J=8.88,0.68Hz, 1H) ;

[0479]  SHg4AB:'H NMR (400MHz,CDC13) ppm 0.92 (s,9H) 1.38(s,3H) 2.72(s,3H) 4.42(d,]
=9.27Hz,1H) 4.59 (d,J=9.23Hz, 1H)

[0480] U4,

[0481] Ak E 25 B30 i ApAEXT B F M) (15. 22252, 0. 082 /) FRICH3CN (0. 5% 1)
W R =& AET 1=78,0. 0008 BE/R) Al m i ER 4 (192 50, 0. 092 BE/R) 1K (1ZTF) i
CH3CN (1 ZF}) ¥ P o 7R 205 B bk S BTR A 1N, FHEtOAc R B I R /K ek . /K2 H
EtOAcAEHL o FNaoSO4 1A HLZ , kB iR 48 B 845 3 A (E AR 1 b itk 549 (13.9%= 7,
84%) o

[0482]  'H NMR (400MHz,CDC13) .00 (s,9H) 1.31 (s, 3H) 2.81 (s,3H) 4.03 (d,J=9.32Hz, 1H)
4.55(d,J=9.32Hz,1H) .

[0483]  ffi]& 15|15

GOzEt | Me "
Z_NH LiAlH, /SE/NH SOCl, E N
'$=0
EtN(iP /
0% “oH (Step 1) HO (iPr)2 o
[0484] (SteR2)
RuCls z I;\Ae
N0
NalO4 sZ
o ©
(Step 3)

[0485]  (4R) -3,4-—HiJ—4- (I-H R L FE) 1,2, 35 ARmEMamk2, 2- — L
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[0486] M\ (2R) —2- {[ (& F5H &) iﬁﬁ]%ﬁ} -2,3- " HIE T (%] .Org. Chem 2007,
72, 7469-T472 9 flk (1) il £ AH A2y T I A A0 R AE FID— TR A 1K) 485 FH i) £ 151 5B A5 B 1 A o
140 BRI FRAF R B R 7 ﬁ%ﬂ%ﬂlﬁ%ﬁ %é*%,%uﬁ%é\%m%ﬁm
(NS

[0487]  'H NMR (400MHz,CDC13) 4.38(d,J=8.8Hz,1H) ,4.06 (d,]=8.8Hz,1H) ,2.65 (s,
3H) ,1.85 (m, 1H) ,1.32(s,3H) ,0.94 (d,J=6.9Hz,3H) ,0.89 (d, J=6.9Hz, 3H) ppm.

[0488] il {516

Q

s-*O 0:§~0

[0489] [ :I) SOCl, [ f RuCl, EN])
EtN(iPr), NalO4 ()

[0490]  PUA{-3H-[1,2, BJ%L CEM I [4,3-c] [1,4]B8E-1,1- 54y

(04911 &I £ 151 1 420 SR 3FN D BRAR IR ¥ A FE 7 K 3— S A 25 Y B N b 2 4 g s it
e,

[0492]1 'H NMR (400MHz,CDCl3) .3.17 (ddd,J=12.10,8.86,3.34Hz,1H) 3.38 (dt,J=
12.08,3.60Hz,1H) 3.62 (dd,J=11.57,7.76Hz,1H) 3.76 (ddd, J=11.87,8.85,3.15Hz, 1H)
3.80-3.93(m,J=15.62,12.17,3.36,3.36Hz,2H) 4.03 (dd,J=11.59,3.39Hz,1H) 4.32(d,]
=9.08Hz,1H) 4.59 (dd, J=8.00,6.44Hz, 1H) .

[0493] il & 1517

NH,* HCl  Ac,0 NHAC  ialH, _ ¢ NH EtN(lPr)z N~§=o
|
[0494] C ;cozgt EtN C COLE OH 2 RuCl 2
: Nal
(%% 1) ($% 2) S
(#% 3)

[0495]  5-Z -7 -6-Fi 5B AUR[3.4] ¥ 6,6~ FW

[0496] ﬁgﬁ%h

[0497]  FEOCH1-Z - T BRI BRI (6.07¢ , 33 42 BE/R) HICH2Cl2 (40
) A IMAELN (14. 02T, 1002 BE/R) o IIA SR (3.8, 40=FE/K) , SR 5 7E0°C
PPk S BT A3 /N o [ N TR A FIEt0Ae (K Z12502= TF) #ike I K CRZ1100%=T1) 3
%o /K JZ FHEtOAC R B . 45 A A M2 FINaoS04 T8 , o I8 SR J5 ek & ¥k 45 45 31 7= (70753,
100%) .

[0498]  'H NMR (400MHz,CDC13) .1.30(t,J=7.13Hz,3H) 2.01 (s,3H) 2.02-2.13 (m, 2H)
2.33-2.52(m,2H) 2.52-2.74 (m,2H) 4.24 (q,J=7.13Hz,2H) 6.15 (br s,1H) .

[0499]  JDIR2:

[0500]  FE= LA TR E BB MALEY (7.0, 33. 4= EEIR) (VUM (602
T4 W Z R N L1ATHs (2. OME) DY S BRI VA T 50 =2 1, 1002 B8 /) 1 DU Sk AR (402
T4) W o 1% R NAES0 C AR IR o K s SR A 074 N 20 °C FHIE ik N ESE In A K (3.8
ZTt) 15 % NaOH/KIE T (3.8 F) » FK (122 F) SKREF K A I FHR AV A8 5 i
YRR 2 3 YU U ARG (2x 2002 Tt) Peik , AR5 IR #4615 2 & B 2 L OB (4.3
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7,100%) .

[0501]  'H NMR (400MHz,CDC13) 1.10 (t,J=7.13Hz,3H) 1.64-1.84 (m,2H) 1.84-1.97 (m,4H)
2.50(q,J=7.14Hz,2H) 3.51 (s, 2H)

[0502]  JDI%3.

[0503] 42z I ] £ 191 1 A 1) 250 BB 3 AH 20 WA Bl ik (1) IS L SR AU I A2 7, R H AP R 2 = 2L 4
Tt 7 it B AU bR AL ) o

[0504]  'H NMR (400MHz,CDC13) .1.38(t,J=7.30Hz,3H) 1.63-1.94 (m,2H) 2.09 (ddd, J=
8.21,5.50,3.07Hz,2H) 2.50 (dd,J=10.35,3.03Hz,2H) 3.26 (g, J=7.27Hz,2H) 4.53 (s, 2H)

[0505]  ffi] & {51]18

D D

0. 0 0._.0
[0506] Y TsCl Y

N ~~OH N _~0Ts
H DMAP H
e
[0507]  1,1-—HIF % @QR) —2- ({[ - 3IEID) Bk 2L ] ) 30 SR e R R &b
[0508]  [AIN-Boc-L-ffZ B (5202 W, 2. 6% BE /K) FIMERE (0. 632 FF, 7. 8% BE/K) [ICHaCl2
(A0ZZTF) VW N — 15 o FR Bl Tk & (5422250, 2. 862 B /) #5235 I ADMAP (130%& 77,
L AZEEIR) PR Z I N 247N, 7E 247N B N Y AT FRNHAC T /K 95 ¥ 3 H FICHC 1o ZEHUTR
G- T8 (Na2S04) 25 G A HLEEENY , FF BRI 4 o 18 1 R e i v alifb i = 9, FHO-
100 % EtOACH) BT G L » LAAS 2P R A @Ak &4 (720258, 78%)
[0509] 'H NMR (400MHz,DMSO-de) .1.12-1.43 (e’ 3 449d,9H) 1.54-1.83 (m,3H) 1.90 (br
s,1H) 2.42 (s,3H) 2.98-3.27 (m,2H) 3.83 (br s,1H) 3.90-4.21 (m,2H) 7.48 (d,J=8.10Hz,
2H) 7.77 (d,J=8.20Hz , 2H)
[0510] il & 15119

0. _0O (@) 0.0
[0511] Y LiBH, Y TsCl Y

N_ ,CO.Et N OH (17/\0Ts
(_7, THF DMAP

oo

[0512]  1,1-—HIHEZ 5% (2R) —2-H 3t -2 ({[ (4-H S 2K 28) WAL ) S0 H 20) Mg be—1- 1%
g

[0513] 518,

[0514]  fR$FF1-(1,1- —HIELIHE) 2-2.FE OR) —2-H FEME % 41, 2- R K Eh (Kawabata,
T.et al,.JACS 2003,125,13012;2.33%%,9. 0% EE/R) (VU EENE (40ZTH) IEAE0C 41+
TAELOZ B LA b ) FL v P i N L i BHA (M) VU SR IR I 22 . T=2 T , A5 22 BER) o Bt R 1% X
15534, FE 155 BRIt B8 2 UKt 3 HLAR 45 FEA8 /NI o ¥4 H1iZ I B 310 °C F HL/NCo b Nt
FINHaCL /K VAW - 7E S A2 13 S FZK FIE tOACHR R VR A WIAR JG 4% 2 o KA 2 FHE tOac i
LI - 454 B MLASEUY) 2 AN I NaC LR I VR » FINa2S0a T4 , 8 J5 el e 448 o PRkt

58



CN 104877001 B ﬁﬁ HH :I:; 53/282 11

R AR R, FH0-100% EtOAc ) B e I W5 I, LA 1S 209 18 1 vtk = i (1.88%¢,
96.5%) -

[0515]  'H NMR (400MHz,CDC13) .1.36 (s,3H) 1.46 (s,9H) 1.55-2.02 (m,4H) 3.21-3.76 (m,
4H)5.28 (d,J=9.42Hz, 1H)

[0516] U2,

[0517]  $% &l 2% 51 L S P 4k IR SRALL I A2 7, 420 BRI 7= b B A b Ak S 40

[0518]  'H NMR (400MHz,CDC13) 1.29(d,J=9.81Hz,3H) 1.38(d,J=15.42Hz,9H) 1.60-1.90
(m,3H) 2.01-2.24 (m, 1H) 2.45 (d,J=2.83Hz,3H) 3.29-3.54 (m, 2H) 3.99-4.49 (m, 2H) 7.34
(dd,J=12.67,8.03Hz,2H) 7.78 (t,J=7.32Hz,2H) .

[0519] i & 15120

0 CF3S04Si(CH,CHg)s 0
N 2,6- = 7 oz N% .
[0520] (/ W/KNH2 . H(I\/J I\{J ﬁ—-SI(CHzCHa)3
ANN 1,2-=f Tk
50°C

[0521] N- (=2 FEREH) -1H-1,2,4-=M:-3-H ik i

[0522]  TE=IRSME N, 2,6~ HISEMLNE (2,082 T, 17. 8422 BE/R) Fll = 2 FEREFE = i H
YEhlE £ (3,031, 13. 382 BE/R) AL FH1H-1,2,4- =M—3-H Ik ik (500 7T , 4 . 46 2 B IR)
101, 2- & Lt (4. 46 =T H I HEE IR G, SR G TES0°CHr , FE RS AE R . 78
PP [ N R AN 2 5 B HA H B =i, =& e Q5= ) #ks, FK Q52=T1) |
0.5ME R (252 TF) /K (252 TF) Wik, FiMgSO. i EAT T-45 , i € , 3 28 A = A [ 4k . BT ik [ 4
BEAT PRI (i 4l AL (REFE, 10-65% LR 4. B5 : IEC be) » 724 A B AR 724 (683 70) .
[0523] 'H NMR (CDC13,500MHz,ppm) 0.89 (q, J=8Hz,6H,CHz) ,1.03 (t,]=8Hz,9H,CHs) ,
6.77 (s,1H,NH) ,8.63 (s, 1H, =M:H-5) .

[0524]  LC/MS m/z (IEESF3##h) M+1=227.20.

[0525]  ffil| & {521

0 L N 0

[0526] (/ND/Z(OMe R - ¢ ?JJ‘N’Q

HN-N - HN-N H
[0527] N- (1-F 2 35) -1H-1,2,4- =M:—3-F ik i
[0528]  {E20ZEFF /NI 4 3L 1H-1,2,4- = M-3R £k (3.53 50,27 8ZZ BE/R) Al
PR (L= TF, 12822 BER) ML &, P B BB T W EHZ /MR I I EI50° C.6 K2 5
2 SNV B W 2 78 30 B D [ A o K /NI A HV B ==, FE T T o R Bk [ 4 v i 5 FE e v
IR IE e B 200 Z FHBIR R o FE I I TR 7 2640 T 28 R R, G IEXT B A5 Bk R i Ass J L,
Fe i B 1) e N R K o R 2R00S IS B R D AR, I 15 B 52 SR A TR TR B, AT = A=
H [ AR PR RS (4.0750) .
[0529]  'H NMR (CD30D,600MHz , ppm) 81 .25 (d,6H,2Me) ,4.15-4.22 (m, 1H,CONCH) ,8.38 (s,
IH, =™) .
[0530]  JFiitk: (ESI)m/z=155.14 (M+H) .
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[0531] il % 5122

0]
_— H N %N‘YU?OMB NaN021H2804= Br \«N“?jzom Mol Br \«NY(NHQ

N-NH KBr / CuBr N-NH 125°C N=NH

(F 3% 1) F % 2)

[0533]  3-JRAR-1H-1,2,4- =M—5-F ik %
[0534] 1.
[0535]  FEVKVIRFE N, W AHEREN (1.467¢,21 . 12 BE/R) £E/K (B2 FF) A B 7K I v Ak 3 F
FE3-HIE-1H-1,2,4-=M:-5-RMR T (2.0077 , 14. 1 ZEE/R) 17E IMBRR KA+ (28. 1= Ft,
28. 122 B IR) B PR AW, SR JE IMNBANEI 7K (L0OZ=Ft) - 254 %2 & , AL 4R (3.357%
28. 122 B /R) FRALER (1) (0.6175¢,4. 2222 BE/R) 7E/K HR IRV TR AL R AT I8 I ) o« 7 =5 1 4
PR R TR RNVR G . — /N 2 5, FHZ TR 4T (3x 252 TH) 3 U M) I 45 & 1 i
B K Q0=Tt) Bk, FIBIREEIEAT T8, il U8 FF 28 A, 7 Ak — Ml 4, 1 12 < B
i Z E ARG, 155 —Fh A A (5922 758) o PR itk ik alifh B (BT, 0-14% L8R 2
Pig: IECU ) - AT P2 5 1 B AR B =4 (1. 1232) »
[0536]  LC/MS m/z (IEESF3##) M+1=206.07 (F1208.11) .
[0537] 2.
[0538]  7E125°C R MACE BTG F AR 3-IRAR-1H-1,2,4-=M-5-R R 2k (250
5L, 1. 21 2 BEIR) FETMEAE I BE (42T, 28 =2 B /R) MWL, InFA40 4y B o FE L8 25 T IK
98 [ LS AT = A2 FE AR IR b R AL 59 o
[0539]  LC/MS m/z (QEEF-H##) M+1=191 (F1193.02) .
[0540] ] & {51]23

0 O CF3$OgSiEt3 0
N NH; / MeOH N}/Q 2,6-= 7 jhopho NY& ‘
[0541] HzN\.« YQOMB HQN\« S NH2 7 L8 HzN\« RS N-SlEtg
N—NH 100°C N—NH DCE. 50°C N—NH H
(F ) (F¥%2)

[0542]  3-FIHE-N- (ZZIERER) -1H-1,2,4-=M-5-H ft iz

[0543] LR

[0544]1  {E100°C FAOB A F3-& H-1H-1,2,4-=M-5-3R R ik (5002 70, 3. 5252
IR) TETMZEAEHBE (5. 0271, 3522 /R) W BV, InFA3043 8 I JE PSR &4, HE FH 4 1R
CBRIEAT HEES TP A2 i K B AR B 75 46 &4 (346 = 7¢8)

[0545]  'H NMR (DMSO-ds,500MHz , ppm) 6.01 (br s) ,7.34 (br s) .

[0546] 2.

[0547]  fEZIE 4R, FH2,6- — FF REmbng (28317}, 2. 4322 B /R) M = 2, Bk 5 = e
TR £h (458% 1, 2. 0322 B JR) A F3- G JE-1H-1,2,4- =M—-5-F i (1032 7,0. 81028
IR)TEL, 2- = Lkt (1. 622 ) HHIB R B4 . 722/ 2 J5 , ¥ R NI #EI50°C L, 2R J5
TEL.S/NE BN 5 B S S A H1 B =3 - R 2.1 (0= TH) Fike e TR &4, 7
K (252 T) ¥, R B T8, ik 98, 7 28 A8 B R A , 5 i e R 4 gk A7 PR 438
(silica gel,0-10% LR IEC k) » AT =48 1 (AR A5 @Ak &) (1302 58) o
[0548]  LC/MS m/z (IE&THIH#) M+1=242.23.
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(05491 il % 524

0. o Q.0
N 2 N, Y

sl ¢ YN
HN—-N HN—N H

MeOH, 50°C
[0551]  N-Z3E-1H-1,2,4- =M-3-fFE %
[0552]  n] £ B AE R BEFRT VS T (M, 2 . A2 BE IR , 4. 822 BE JR) HH AN TH-1, 2, 4— =M -3- 35 AR
ik (2002270, 1. 18Z B /R, J .Heterocycl.Chem. 1988,25,1857) . 4P 2 J5 , fE B2 4644
NRGE S S, T AR B R o IONA VK (2-3 22 TF) I3 Fr A5 VA 3k AT B 75 AL B K
291578 N LT B8, B e SERE P2 A b ik S 0 UTie , RS2 5, 3845 E e 40k
rbr AL & GTZ5) -
[0553]  'H NMR (CD30D,500MHz , ppm) .1.11 (t,J=7.4Hz,3H) ,3.12(q,J=7.3Hz,2H) ,8.58
(s,1H) .
[0554] i & 151]25

0. o 0,0
N ¥ n-iE 7 B AN

sl €N i T o
A MeOH, 50°C &

[0556]  N-P3E-1H-1,2,4- =M—-3-fki %

[0557] 4% HE il 2% (911 24 BT 3R IR ARABA) 7 3, & s AL 540

[0558]  'H NMR (CDs0D,500MHz , ppm) .0.89 (t,J=7.4Hz,3H) ,1.51 (tq,J=7.3Hz,7.1Hz,
2H) ,3.03(t,J="7.1Hz,2H) ,8.58 (s, 1H) .

[0559] il & 15126

OEt
0 MeN—( 2
[0560] | S NH, OEt J X N&\N/
N~ N~ '
120°C

[0561] [cf.Y.Lin,et al.J.Org.Chem.1979,44,4160]

[0562]  N-[ (1E) — (- FE L G008 WP 26 ] bt g —4— P i fix

[0563] ¥ S Mk i (2.007%¢ , 16. 382 B /K) FIN,N- — W B L Jie — £ 41k (2. 8= T,
16. 382 BE/R) AHES G H W INFRE 120°C o 48 FH J 201 2 TR 4 SRS e I8 1 1) R TS ) 2 B2 o T 7
SR A ) B T I T TE 15 B0 S5 s ) S SEVRA 40 AR I LB (PN, N— i 5k R
e — RO (1.0 T, 5. 832 FE/R) AEL.5/NI 2 Ja , B S BETR S WV F B =08 AR H
(%) [ B[] 44 s VR4 0 A e R B0 28 2% AF TR TR A, AT 7 A 0 [T A4 IR R A LA
) (2.9271,16 . 48 FE/R) .

[0564]  'H NMR (CD30D,500MHz , ppm) 83.28 (s, 3H,NMe) ,3.29 (s,3H,NMe) ,8.10-8.12 (m, 2H,
ArH) ,8.66-8.68 (m,2H,ArH) ,8.70 (s, 1H) .

[0565]  JFiitk: (ESI)m/z=178.19 (M+H) .

[0566] il & 151]27
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OEt
Q MeN—( Q
[0567] Br ] X NH, OEt Br\(jl)kNﬁN/
Nz N~ |
120°C
[0568]  2—-RAR-N-[ (AE) - (= H AR SAE) FP LW A T ok e —4— P Bk i
(05691 ¥ 2- IR AR SEHMHME ik (406. 22277, 2. 021 2 BE JR) FIN, N— — H 35 i ik fie — 2, 35 2, T
(0.48ZZ T}, 2. 80ZZEEIR) FHLE & FH M AT 120°C o 5 FH 40 251 75 1o e SR U £ S 7 1 P B T )
LT o AT I VR A W) A 5o b CL 1, S8 I 1248 1) A% il R £, S5 J5 78 IR BIE 30 € (1) TS W 7E
1. 5/NIE 2 5 BT S SR A W v BN 53R AE VA EN I A I [ A0 S B TR &, I AE R R B
AT CE R T = AR IR A L [E AR I AR AL A4 (507 .42 50) .
[0570]  'H NMR (CD30D,500MHz , ppm) 83.27 (s, 3H,NMe) ,3.29 (s, 3H,NMe) ,8.05 (dd, 1H,
ArH) ,8.23 (d,1H,ArH) ,8.46 (d,1H,ArH) ,8.69 (s, 1H) .
[0571]  JFHif. (ESD)m/z=256.01(258.01) (M+H) .
[0572]  ffi] % 15128

OEt
O MeoN— O
=
[0573] /Ii:j)\m_b OEt /@)‘\NAT/
Z 120°C Z

N N
[0574]  4-F-N-[ (IE) - (= HF AR HE) FE R o ] R HH i

[0575]  H44—E 25 I ERE (327 . 02250, 2. 237 22 JBE JR) FAN, N— - FF 5 HH 8k g — 2 36 2 T
(0.53%TF,3. 0922 B /K) FHEE & FH R InFE120°C o A FF 4 251 5% 1 25 St St 4 B2 . 1A T B Ui
LB o BT A5 S ST A ) 2 W 58 L TS TS TN 12 R AR v S T 381 o 26 0 S 8 T 5L T VA VA
TET05r 8 2 )5 s BTl I SOV A PR [ A o s S BETR G 0 0 28 25 iR FF 7 i B 1 8 2R A T T
BB, AT AR [ AR AR AL S 4 (4327258, 2. 150 =2 BEIR) o

[0576]  'H NMR (CD30D,600MHz , ppm) 83.24 (s, 3H,NMe) ,3.26 (s, 3H,NMe) ,7.78 (d,2H,ArH) ,
8.32(d,2H,ArH) ,8.65 (s, 1) .

[0577]  Jii%: (ESD m/z=202.09 (M+H) .

[0578] il & 15129

OEt
0 O M92N4< o
L — — 0 |
N N 120°C N

[0580]  N—[ (1E) — (= HH FE k) Pk 7 i ] i g g ek —5— HH i

[0581] %1,

[0582]  {E25ZE kel v R 5-MERE TR 3L 4 R £ 18 (0. 26 =, 1. 982 = AR /R) M A A #%
(2.8%TFF,20. 1322 FE/R) ML G, T F= A VEMIA TR - 72 A T HiHE TR R VIR &4
1553802 Ja5 , TR e B T TE , IX Fh 3 G iE 28 IOV IR G VAL A s i . 72 . 5 /NI 2
Ji , LMCSFILH NMR 7R 2 46+ kL i 4k 58 42 o i SR B8 I TR &40, K (3x 127 phie. K
Tk TS AR EE R, T = A B S AACIR IR P24 (199. 8% 5¢) &

[0583]  'H NMR (CD30D,500MHz , ppm) 89.21 (s,2H) ,9.29 (s, 1H) .
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[0584]  JFiitk: (ESI)m/z=124.12 (M+H) .

[0585] 2.

[0586] ¥4 M ARSI P24k &4 (199.8ZZ 70, 1. 623 %2 B8 JK) N, N—— F J5 FPY ok fie —
LB (0,392, 2. 2T6 2 B R) MBS G FHAINFAE120°C o A FH A 20028 T 28 SR W 8 S i
HHTRRETIUN) T o BT A5 I NETR 5 0 1 ity M T 8 B V7 VR R P IR T T L o TV PR B T E o 7
1. 5/NIF 2 S5 W BT 1S I SR B 078 HV 22 0 o T8 VA EN ) [R] I [ 4k S B TR B F0 18 v JE
A R ICE R L1/ DT 77 AR B T AR R AR AL 54 (284 9= 50) -

[0587]  'H NMR (CDs0D,600MHz , ppm) 83.26 (s, 3H,NMe) ,3.27 (s,3H,NMe) ,8.70 (s, 1H) ,9.23
(s,1H,ArH) ,9.41 (s, 2H,ArH) .

[0588]  Jfiitk: (ESI)m/z=179.20 (M+H) .

[0589] il & 15130

OEt
0  gccoR Q Me,N—( Q
S EtsN X OEt SN o TR
fos90] of — =98 i NH; - NN
Z b) NH = 120°C 4

[0591] £ 3:4- ({[ (AE) - (= FH AR SUE) H R ] U0 ) B dit) b ng —2— R IR £

[0592] 1.

[0593]  FEUKIGH , #2- (LB IR (050758, 2. 60 /R) Fl =LK (0. 427+,
2.8T=JEIR) fE1, 2- AL 40 (5. 22 1) W I FEE A N 210°C o 78 Lo B E IS 1A Y
6] S SR A R IR I L FESEAR R ER £ (0. 282 T, 2. 9222 BE/R) , P A M A 3 £ BV
T BRAN R FE SN TR S 404053 B, Bl J 7] A2 TR R BB AN 2K 1073 B o A8 S SR A [R] R
ZER SR JETEIR 25 T 280K, AT 77 AR 9 B 0 [ A o o o 15 [ A s Vo AE UK ¥4 ED K TR 4
M ESAMNE BZT) IV A N HHE Lo B o L S PT15 B, FUKR K (2x22%
F4) e o A3k 8 i ) [ A4 A, AT = A e ] AR ) ot e = 4 (313 122 %1) o

[0594]  'H NMR (CDs0D,500MHz , ppm) 81 .45 (t,3H) ,4.48 (q,2H,CO0CHz) ,8.02 (dd, 1H,ArH) ,
8.54(d,1H,ArH) ,8.83 (d, 1H,ArH) .

[0595]  Jiis: (ESI)m/z=195.42 (M+H) .

[0596] 2.

[0597] ¥ M BRI SRS =040 &9 (313 . 1250, 1. 6125 BE /R) AN, N—-— F 35 F i i
TLHE O (0,382, 2. 21 TEFEIR) LS G FHMAREN120°C . 15 X BR G W) 5K B iR
TS 2R R I TRAB IR I AR IR, FNTE AR R RS B8 (LI T - 2570 B e » SR IS ik [l N TR A )
A T BN AL BT Ja KL0 85, B PR & H R == A H N
TBEYD, Z JERE TR 725 BE o AE 1 JE L8 R NI R BIR G 3R [ AL, JUAS/NE 2 J5 77 AR 3
ey E [ AR B FR AR A4 (390. 3% 58) o

[0598]  'H NMR (CD30D,500MHz , ppm) 61.45 (t,3H) ,3.30 (s,3H,NMe) ,3.31 (s, 3H,NMe) ,4.48
(q,2H,CO0CHz2) ,8.30 (dd, 1H,ArH) ,8.72 (s, 1H) ,8.77 (d, 1H,ArH) ,8.80 (d, 1H,ArH) .

[0599]  JFiitk: (ESI)m/z=250.40 (M+H) .

[0600] il & 5131

63



CN 104877001 B ﬁﬁ HH :I:; 58/282 Tl

o o MezN—< 0
N2 OEt NH.,OH N %N/
o0 (2 Cho
|Pr0H 100°C

(F 3% 1) (7 ¥ 2)
[0602]  N-[ (1E) - (CHSREIE) H L P B J kM [1, 2—a ] Mt ne -7 FE It i
[0603] L1
[0604]  [r) Z FEmKRME (1, 2-a] MEIE-T-FR MG £h (cf.Chezal, ] .M.et al.Tetrahedron 2002,
58,295-307;J.0rg.Chem.2001,66,6576-6584;835mg,4.4mmol) 7Ei-PrOH (10ZF}) F1 (A
TR I35 % FINHiOH/K VR (0= H) , FFAE M A A T Bidt S N 72/ N o LEI 1 e )
T AR 5 S A T A T AAIR B A
[0605]  JDIR2:
[0606] 0 BR1 A5 H = WAk & Wi i T — FR R W Bk Jie (252 71) b, m N = FF O A i
THIEZEE GO HK TR AN EI100 C 4N B I NTR SR TR =R R G
FEP D B e T e o i i PRI o iR Al A BT A5 5 R Y, FH1-10% B AECH2C Lo Hp i HY B 3
P&, 159 2R AR AL AR AR 4L &4 (680278, 72%) o
[0607]  'H NMR (400MHz,CDC13) 63.22 (s,3H) 3.24 (s,3H) 7.62 (dd,J=7.03,1.42Hz, 1H)
7.65(s,1H) 7.75(d,J=0.88Hz,1H) 8.13 (dd,J=7.05,0.85Hz,1H) 8.68 (d,J=14.15Hz, 2H.
[0608]  HlAIL AL
[0609]  ZKFIJE (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -8—[ (1R) -1,2- ~FI A
F]-15-AHH-14-F 4% 3-1,6,6a,7,8,9,10,10a,10b,11,12,12a-+ —~5-1,6a,8,10a-
VU FH J-4H-1, 4a— A EE-2H-FEPS IR [1, 2-c ] b R —7— R R 5

EtsSiH
TFA

PhMe, 30°C
(FH)

[0610]

: : BnBr
H2S0,4 MeO,, _~/] @. NaHCO3
i@ o
MBOH. 6500 HO' 4 - DMF, 65°C J ;'
= CGF % 3) = 47 18] 1 a4 1

% 2)
[0611]  BBEL.

[0612]  7E7E %3 AU HE 00 2540 N 1 %% 4 (enfumafungin) (90.0%¢,126. 9= B8
JR) 846 T+ F R I — 43 Et3SiH (202. 22T, 1269 . 522 BEJR) o 4R Jo L 12 i fin
ANZROEE (20242 FF,2627 . 8Z BEIR)  SE RN =5 LWL, SEZIAE W N W HE B = A2 1)
BRI IR M2 . 5/ o SR JE R A — TR S TR/ R 2RV W 22 T 0% o NN BT 5 1) FR 2R (300-5002
FH) P — UCKHIR AW 4 21158 o 75 35 5 P IR SR AR R A5 AE o SR o 70 v 3120 B 1 T8k [
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PRI AT 2 12050 1 S8 48 [ 4  IX NP RLIE B3 T — IR A A S H 4t
[0613] B2,

[0614]  [HsR [ R FE R (12050 5ok, ~ 126 9ZZ BEJR) (1) Y B 1A P AE AU 3 1 45 4
N PREUZ R I ANH2S04 (31 . 222 F, 585 . 3R BEIR) o IIN T8 5 S ZIAR IR 2165 C H i FE4 . 5/
I o 7E S NI FR A AR TTE - ¥4 B2 e 3 1) 2 3 A8 i ad i g 0 B8 3 Bl A . A8 IS
HEE (2x200Z T1) FICH3CN (2x200Z 1) Peidc iz bl 4 . T f5 , I 3k47 . 91 5g [ il 4k .

[0615] M W1 8 HH 0 R 20 v B 1 S A JEORESR Ja 5 0 T T VB o i R 2R SR
RARFR D 21 /3 NN T 1Y /KSR Ja XK B i) AR T o aok i il 44, 3 2 TMeOH 7K
(2x100ZF}) FICHACN (2x 1002 F) BEFRIR fa T8 LA 2145 # (1) B € [ AR B AR ) 7. 30 3
PRl o 7 i A A R R E 255 2158 (86.5%) o

[0616]  DIE3:

[0617] SR E B IR2M 77 5 (55.215%,109. 8Z£ FE/K) ,NalC0s (147 .57% , 1756 . 8% B /K) AIZE
H LR (65. 292 1,549 . 02 B /R) FANLI #EAES50=2 F — W A I ic h 455 TR G4
{RIRF165 °C IR . 5/ o 7E B 25 WP RS 2 — Y L H R e AR I s i = AR 1 JEDRHA T 1LIK 30 2
IK/ BT R o I R 1% TR S W23 /N o 73K B 8] Y T2 BT A5 4 B ) (3 e [l A o it
JEVTIE MR H 1AM 31 27K/ FHEE (2x250 = T)) Yeidk - S8 J5 FH B e e e i ] A 1 H 4l H 2
KBV BRI TR AR5 K R B AR B — NS R AE30C AT T E
TR TR 4N A 2152 . 250 1) E L A

[0618] A JERHEE f5 MK - MeOHAN B i HA VR 73 5 o 45 IR I MR HE tOAC 2 L . 45 &
[PIEtOAC TR 7ENa2S0s b 15 FF I 4 B T BIRZS - FIS102)2 T (31 TEt0AC : DCM) Afifk. 7= A
() JERE A 20 804 3 B ARR B 5 . 4250 7 i RS ML) B4 & 7= 3 257,608
(88.5%) -

[0619]  'H NMR (400MHz,CDC13,ppm) 80.71-0.74 (m,6H) ,0.78 (d,J=6.83Hz,3H) ,0.80-
0.83(m,6H) ,1.15(s,3H) ,1.16-1.21 (m,1H) ,1.23 (s,3H) ,1.24-1.29 (m,2H) ,1.32-1.53 (m,
4H) ,1.56-1.62 (m,1H) ,1.70-1.81 (m,3H) ,1.87-1.95 (m,1H) ,1.99-2.04 (m,1H) ,2.07-2.16
(m, 1H) ,2.30(d,J=2.25Hz, 1H) ,2.40-2.47 (m, 1H) ,2.88 (s, 1H) ,3.18 (d,J=8.88Hz, 11) ,
3.31(d,J=11.76Hz,1H) ,3.40-3.42 (m,2H) ,3.43 (s,3H) ,3.77(d,J=11.81Hz, 1H) ,4.09-
4.19 (m,1H) ,4.98(d,1H) ,5.12(d, 1H) ,5.39-5.43 (m, 1H) , f17.32-7.39 (m,5H) .

[0620] Al fL A2

[0621]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —15- (2-& It 2.5 3E) -8-[ (IR) -
1,2- —F R -14-F1 4 %£-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,
10a—PY H 3E-4H-1, 4a- N BE-2H-FERSME [1, 2—c I L IR — 73R 1R
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" =
(F#1) )
o i) A4 1 (F#2)

[0622]
Ohy 0B
Tzzi 1. NH,OH, MeOH
(7 33)

2. Hp, Pd(OH),
(F ¥ 4)

a4 2

[0623] 1.

[0624]  [A) A HD ARG 901 (6112278 5 1. 02522 B JR) 1) — FF 3 FR ke (9= TH) ¥ b
NEAAN (328277 ;8. 222 BE /R) FIMS A FE IR (355uL) o 7E S I I RE1%Z SN 1678 o 3@ TLC
I3 M T SN 56 s o TR A S P S D EL R PR (302 (e 5 80 20 B bt © TR 4 BR) R
Y158 25292 e i 240 R o

[0625] JHE2.

[0626] LRy JE Rl (52922 50) ¥ T A R (6. 8ZZFF) Ak (0.8Z 1) . In AU & ALK (4%
W 531IF 5 0. 0822 BE /) FH4-F B bk L 2 — Stk (196 = 50) ARG AE iR IR 1% R
V167N o 83k TLC A3 B T s B2 58 4% o MM 353 HL I (55022 30) ANEARFR S48 (5502 78) FF
ARSI NP %R SN L /N o FE R R IRk sk Y8 S RPN IR G IR AR R R W T
VUEEEE (1227 FHMAIK GZ=F) MR EH (4902 50) o 7E i T B FE % R M 2
NI I HIE I TLC A B P S 258 4% o I K (52 F) SR J5 FH R I . Bk A =k A L
FHERR R BE b T RNV 4 o PRI (1 (IR 5 702 3058 bt © LR £ 1R) Bl R 045 31l 2 v 1)
&) (5502 7T) .

[0627] LS.

[0628] P R IR |25 ) S [ AL G4 (152, 1. 5822 BEIR) , A A L G Eh 4 (1.1
50, 15, 8= BE/R) FIBRER 4N (5. 37,63 . 22 BE/R) WIR A W) BT EH EE (502 7t) H AR 575
IR N RN DN 2R 4T (2002 TF) Fl/K (2002 TF) , R 4T /2 F Eh /K (1x50Z )
ek, TR EREE T, i 3 AR 5 28 T 13 BV AR I 7= i (1. 158) o @i " HAZ R LR et ] 44 1)
wee S B AC 21 L[ ERIZ— 5 ST AR S AR RS 1)

[0629] 4.

[0630] KRELBIMIGIRAY (1.170,1.58%FE/R) , =F LR (6084 T, 7. 9= /R) FI
20%Pd (OH) 2/CHEHI BE (502 Ft) A 7E 78 i & U 2 A T BEFE3 /NN I JE B, 28 T8 S
M CBEFIZR RSV T3 2 B A B4R B e G 42

[0631]  'H NMR CD30D (PPM) 5.54 (dd, 1H,H5) ;4.23 (m, 1H,H14) ;3.87 (m, 1H) 53.68 (m) ;3.62
(d,1H) ;3.40-3.43 (m) ;3.39 (s,3H,0Me) ;3.32(dd, 1H) ,3.02-3.08 (m) ;2.93(d, 1H) ;2.85
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(s,1H,H7) ,2.54 (dd, 1H,H13) ;2.19 (m, 1H) ;2.08 (m, 1H) ;1.96 (m, 1H) ;1.70-1.84 (m) ;1.46-
1.64(m);1.22-1.28(m) ;1.21(s,3H,Me) ;1.16 (s,3H,Me) ;0.90 (d,3H,Me) ;0.85 (s, 3H,Me) ;
0.78(d,3H,Me) ;0.75(d,3H,Me) F10.75 (s, 3H,Me) .

[0632]  LC/MS m/z (IEE§FF34#) M+1=546.98

[0633] Al fL &3

[0634]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —15— (2—%a J=—2— F I P 48 JE) -8
[(IR)-1,2- —FI PG R]-14-F 44 %£-1,6,6a,7,8,9,10,10a,10b,11,12,12a—F+ &1,
6a,8,10a—PUF J—4H-1, 4a— N EE-2H-FERS MR [ 1, 2-cJ LI -T2 1R

N e oy, 0o
HP NP = T 2

N

XI
2
o
I
o
Z
m

[0635]

TsOH-H,0

HOAc, 100°C ><\

i A
: P hEeH s

[0636]  DIE1

[0637] [ fAIALGHL (1,550 ;2. 5 BE/R) 1Y — F R H Bt Jie (302 71) Wi HH IN AN S AL A
(1.052560% 438, 25. 32 EE/R) FI1-ZLhi ot 3 —2, 2 FH B AR A bE (2,675 5 12 52 JBE
IR) o INFGZ S VR G ENT0C I HBERE /NG 5 83k TLC /3 #r P S B2 58 4 o ¥ EZ RN 3
FiRIEHIMA LR LB 1002 7) , FEE (10=F) fK (50ZT) o F 4R L BR P IR ek
o AN A, fEBRER B 1 T4, 0F HLik4s . PO ik (RER 901 108% 1 4R &
Besk RYr=4 A a ik (1.755) .

[0638]  JDIR2

[0639]  —f3ok E BRI AL E) JF R (8002 7)) ¥ T —H &5k 4 5 Q0= ) 7+ HoK A
AHEF]-T0°CMAZ (2050) B MR A FF BAEL. 5/ it F2 oA & J& 8 G2 B R 4L
TRIFIE0) o 7E-60 CHEHEIZ I BIIA TR 2 /NI SR J5 ORI 3073 43 B 2« FIIKT I, 58 B I 18 1 4l
TINHEE 152 TF) AR5 PRI Z R BAE0C I A K BOZ=TF) /KA H LR LT (T5=T) ¥
B=UGAEVARR S S, MRS b8, 9F Hk4a 13 20 5 &[4 5

[0640]  JDIX3

[0641] [ HEFERI SR B 5 B2 A AR R 28R (1002 TF) % 7 It A p—~TsOH-H20 (0. 93
5) SRIGTE 113 CHNIZ I MRS W1 . 57N o AR JE VA H11% I ML TR A W) 21 = 18 I L iR 4
AT IR JRARMEE TELOAC (2002 F) H H M AINaHCO3 3R (1002 F) /N Lot 5% - 7K AH
FEtO0Ac (2x1002F) HFT A HL - 45 & IR WL MRAE o 7K BIMg S04 b 8 o ik i€ 5 7 & ¥ 771 43
23 B A E AR H AL A 3 (0.8750) o
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[0642]  'H NMR (CD30D, 600MHz , ppm) 80.75 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.83 (s, 3H,Me) ,
0.85(d,3H,Me) ,0.90 (d,3H,Me) ,1.16 (s,3H,Me) ,1.20 (s,3H,Me) ,1.30 (s,3H,Me) ,1.31 (s,
3H,Me) ,1.22-1.44 (m) ,1.45-1.52(m) ,1.53-1.69 (m) ,1.72-1.87 (m) ,1.92-1.97 (m) ,2.04
(s,3H,Me) ,2.06-2.11 (m) ,2.15-2.22 (m) ,2.42 (dd, 1H,H1) ,2.84 (s, 1H,H18) ,3.22(d, 1) ,
3.38(d,1H) ,3.43(dd,1H) ,3.47 (d,1H) ,3.57 (d,1H) ,3.63 (d,1H) ,3.79 (d, 1H) ,5.46 (dd,
1H,H11) ,5.77-5.82 (m, 1H,H2) .

[0643]  JGiits: (EST)m/z=603.02 (M+H) .

[0644]  Hh[AJL A A4 RIS

[0645]  ZEFAHL (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15—-[ [ (2R) -2, 3— — i 3
2-[[ (4-FESEIE) MM L ) 2 ] T AL 538 ] -8-[ (IR) —1,2- —HISE I ] -14-F 41,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4~1,6a,8,10a—PU FF IE—-4H-1, 4a— P BF—2H-FE"S Ik
[1,2-c]ntig-7-3R & Th (AL &44)

[0646]  FI

[0647]  ZEFI3L (1S,4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R, 15R) -15-[ [ (2S) -2, 3— — i 3
2-[[ (4-FE I ML ) 2 ] T AL 538 ] -8-[ (IR) —1,2- —HISE I ] -14-F 41,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU FF IE—-4H-1, 4a— P BF—2H-FEPS Ik
[1,2-c]ntimg-7-3R & Tk (AL &405)

O\/OBr_\

-4 £ 1
L H

b i {bAdh | 12
[0648] HEE

$ E a4 s

[06491 [t HEAIVE T TE/K ) — A FE Z (4002 T1) K b a4k & P 1w b in N 18-
fif—6 (33.7%0,127 . 522 B R) M2 A FE—2-FF e —1-[ (4-H JE A 3E) b 2 ] A 22 A A ot
(21.47%8,84 .62 /K, 1.66 9 5) ER T IAZIR G105 80 E 2 Fr A [l A4 #R V5 i - 78
303 BN 4388 (B K291 50) INANE AL SR GHiH30%, 17,008, 127 . 52 B8 /R, 2. 529 &) o i
IN5EJG » FTP= A2 i B WA = N BB R 23/ o 3B I &3 i N FF B (4022 F1) 78O i
KAZS L AR 5 AR R (30027 [ MR A H FHEtO0AC (3002 F) A HX . A WL 7K
(2x200ZT}) PSR Ja 7ETC /K Mg S04 b 45 o Jlad ask 8Bk 25 4R FR9A J5 U R R 4 B 2 A AL
AR A B A (67 .450) , XA B AL &Y JEX0T B R AR VR A1) - 18 I AR ek
JB2 (0-15% EtO0Ac/ BEkie) b JEMT 58 iZ AR X L S A 44 1) 53 B9 45 B0 Fe PRfe ot () e A 4, B e ]
G4, TG ) Rk 4, o [RGB 45
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[0650]  Hh[AILA A4

[0651]  'H NMR CDC1; (PPM)7.81 (d,1H,ArH) ;7.38 (m,ArH) ;7.34 (m,ArH) ;7.26 (m,ArH) ;
6.65 (s,NH) ;5.44 (m, 1H,H5) ;5.12 (d,2H,CHoAr) ;4.99 (d, 2H, CHoAr) :4.23 (m, 1H,H14) ;3.69
(d,1H) ;3.65(d, 1H) ;3.47 (s,3H,0Me) ;3.38 (m) ;3.26 (d,1H) ;3.21 (d,1H) ;2.89 (s, 1H,H7) ,
2.83(d,1H) ;2.49 (dd, 1H,H13) ;2.42 (s,ArMe) ;2.12 (m, 1H) ;2.02-2.08 (m) ;1.90-1.94 (m) ;
1.66-1.78(m) ;1.44-1.51 (m) ;1.35-1.39(m) 51.14-1.30 (m) ;1.25(s,3H,Me) ;1.18(s,3H,
Me) ;0.95 (d,3H,Me) ;0.93 (s, 3H,Me) ;0.88(d,3H,Me) ;0.82 (d,3H,Me) ;0.78 (d, 3H,Me) ;
0.73(d,3H,Me) ;0.72 (s, 3H,Me) £10.67 (s, 3H,Me) «

[0652]  HH[AILE A5

[0653]  'H NMR CDC13(PPM)7.77 (d,1H,ArH) ;7.37 (m,ArH) ;7.33 (m,ArH) ;7.27 (s,ArH) ;
7.26 (d,ArH) ;5.41 (m, 1H,H5) ;5.19 (s,NH) ;5.11 (d,2H,CH2Ar) ;4.98 (d,2H,CHzAr) ;4.22 (m,
1H,H14) ;3.72(d,1H) ;3.68(d,1H) ;3.50(d,1H) ;3.39m) ;3.37 (s,3H,0Me) ;3.30(d,1H) ;
2.89(s,1H,H7) ,2.82(d,1H) ;2.42-2.45 (m) ;2.41 (s,ArMe) ;2.11 (m, 1H) ;2.00-2.04 (m) ;
1.89-1.94(m) ;1.70-1.79 (m) 51.44-1.58 (m) ;1.35-1.39(m) ;1.14-1.27 (m) ;1.23 (s, 3H,
Me) ;1.15(s,3H,Me) ;1.00 (s,3H,Me) ;0.88(d,3H,Me) ;0.86 (d,3H,Me) ;0.82 (s,3H,Me) ;
0.81(d,3H,Me) ;0.78(d,3H,Me) ;0.73 (d,3H,Me) F10.72 (s, 3H,Me) -

[0654]  rh[AIK G4

[0655]  (BHKETTi%)

[0656]  ZEHIHL (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15—-[ [ (2R) -2, 3— — F 3
2-[L(A-H B0 e ot ) 2 ] T 286 14| AL ] -8- [ (IR) —1,2- —F AL N L ] - 14-H 4 21,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU FF IE—-4H-1, 4a— P BF—2H-FEPS Ik
[1,2-c]mtipg-7-3R & Th

oK
e 1 X

18- 75t -6
DMAC

[0658]  ZER/SEM I d Atk &41 (8.07%, 13.49ZZ B8 /K) HIDMAC (50Z& 1) VA in N
(2R) —2— P 22— B -1-[ (4-FF 2L 2R L) e 2 ] B4 PR T b (6. 155, 24 . 2922 JBE /R) il
18-7a k-6 (3.57 50, 13. 492 FE/R) o I — 13 # UL A AR I 2R (~1.7TM, 9. 5327+,
16. 1922 BE/R) W - AE I AT T IR G 16/ S8 J5 FEEtOACATIN HC1 2 8] 73 Bt » F £h
IKBE A WLZ FEAENa2SOs B8 . 28 T 77198 5 FHISCO CombiflashfaiEffi FH15-30%
EtOAc/ CLbeth BE B I E AT A AR A5 21 e 3 €[] AR ) R TR AL A 404 (7.5050) .

[0659]  Hh[Al K& W5

[0660]  (BARERTTIE)

[0661]  ZEHIJL (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2S) -2, 3—— F 3
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2-[[ (4-HIHEIRIL) L A ) 2k ] T 6 J S ) -8-[ (IR) — 1, 2- — F L AL ] - 14-FH 431, 6,
6a,7,8,9,10,10a,10b,11,12,12a~+ —"4-1,6a,8,10a—PY F FE-4H-1, 4a- P E—2H-FEMD K
[1,2-c]mmg-7- R ik

Oy, 080

i ¢ iH
A | 3 i A

o a4k A 5
[0663] [ sFE ) H I AL-A 1 (6050, 101 =B /R) B oK 1) — H 4 4 e (BOOZ=T) 1K
N 18-Tet k-6 (67. 477, 2552 FE /) Al (2S) —2- S P F—2—FF 3k —1- [ (4-HH JE 2 k) sk
BB LT (42,858, 169 . 222 BEIR) o AE B FAF N B HR -G Y0307 B B 21 B A7 3] 44 #7
TR o A5 KLY 1/ R0 1) P9 4335843 (R4 K295 50) INNEAL AR GlH130% ,34. 07 , 2552 JB
IR) o SN FE 18 C I N EN27 °C o 75 58 SIS N B P2 AR (1) B R AR IR N B e K293/
T IZ T AN F R (BOZET) /N O VAR K AZ R Lo 76 72 AR SR R AR IR 2 J5  F B I
THR AT DL T SR AS TR TR SR 5 FZK (60022 F1) #ke I TR S04 Jii FEt0AC (900%
F) ZEBL AL CH2C L2 (1L) FoRE AR J5 7EJC K Mg S04 L 48 o a3k ik i€ Bk 25 )5 7 9 L
IR IR 4R B A WA IR 2L &9 (143 . 4758) X B8 JERHE R A FH 4R 2 Bis/ P e 4t
AR B A B A Y (75.450) .
[0664]  Hi[E] {5406
[0665]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -15—[[ (2R) —2—& }&-2,3-— F 3¢
TRIEFE]-8-[(UR) -1,2- W RFF]-14-F 4 3%-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+—%-1,6a,8,10a—PYH HE-4H-1,4a— P FE-20-FEMEMK [1, 2-c ] ML PR -7 32 TR

", Na ‘.,
TsHN — HaN ?
&+ A b ad 4 o a{ba4 6

[0667] 4 —AN5002= T+ 5 i e AL T F UK P i H ¥4 J1 9 HoR 29100 = 1+ 1 2 28 Tk 1% 0
o 25 e TR BR 25 UK PR B I SR VR IO ET 3 o NN (5. 750) LASR LR (L5 3 - I ADME (15
ZTV) B S5 7E6 53 B B i I A 4k & 404 (5758) IIDMEYE TR (202 TF) o 7R U8 058 Ja TR 15
Uk SR AL 5/ S ZE L. B/NISFISE, B T BILC/MS A HT B 7m 58 A AL R W o 5 T 7 A2 -
BN EE (130T (HE SRR LW P4 kK [ €0 877 . 4k 22l 2S804
Bl IO R 2. T8 (8002 1) FH7K (4002 Ft) 2R 5 /K2 HITE £ 1% .16 (2002 F) HH 2L
S5 G H OB Ol TR BT, 1 AR J5 2815 2] 3t [ 4R 1) e 4k & 406 (3.18%0) o A
T4k

[0668]  'H NMR CDs0D (PPM)5.52 (dd, 1H,H5) ;4.23 (m, 1H,H14) ;3.70 (m) ;3.38 (s,3H,0Me) ;
3.28-3.34(m) ;2.71 (s, 1H,H7) ,2.54 (dd, 1H,H13) ,2.29 (m) ;1.98-2.08 (m) ;1.54-1.84 (m) ;
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1.44-1.50 (m) 51.34-1.41(m) ;1.27 (s,3H,Me) 51.19(s,3H,Me) ;1.15-1.24 (m) ;1.10 (s, 3H,
Me) ;0.99 (d,3H,Me) ;0.96 (d,3H,Me) ;0.89 (d,3H,Me) ;0.83 (d,3H,Me) ;0.79 (s, 3H,Me) ;
0.77(d,3H,Me) F10.76 (s, 3H,Me) .

[0669]  LC/MS m/z (IE B F3##H) M+1=602.62.

[0670] Al E T

[0671]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—-[ [ (2S) —2-& }£-2,3- —HI &
THRIEHE]-8-[(UR) -1, 2- —H I KF I -14-FH4HE-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —~&-1,6a,8,10a—VY H IE-4H-1,4a- PG EE—-2H-FEREIRK [ 1, 2—c ] ML IR — 732 iR

Na

DME, NH; j

T EeHh 5 A eH T
[0673] Mg iE 4k 545 (18.21 50,21 . 602 EE/R) 1) — FH A 2L 2. J5E (300Z=T1) ¥+ I Z|
R G400 Z=T}) H R FE-35%1-50C (fEIRIG IR ) it 205> 80 In N &84 (4.07% , &
0. 2%, 75 NN T B e R adt b e v B0 21 2 I HE IS 30 73 B R UE 12 ) B FE 4EH# 735 °C
(TEIR IR BE) o PP TR 5 € 1) S B VR A 3/ o 3B I TLC (50 % EtOAc ) B B Vi i A1 10 % H
P I DCMYZ ) 43 BT 28 B3 I AN 58 4 BT PLZE U _E BT iR A FE RN 53 A 4 J@ 4 (1. 05, , %
G310 . 558 — 1) o BRI FEIZ R N 2/, SR 5 38 I TLCATLC-MS 73 A1 Mt [ N2 1R 56 il o S8 3t /)
O R A EE (L0 T, RGBT I S B ML U A BE-H B (307381 A
A80ZF) FIHEE (307381 N IIAA0ZT) ¥ KA RN B FE IR N TR S LN R 5 1573 B A
IIAIK (5% F) - 28 T2 LA/ B B SR 5 MK (3002 1) 2% = 37 - 8 5 4
Et0Ac (3x350Z= ) 2B o A WIIE A TG 7K Mg S0a_b 458 o B 25 -8 71 3F H 28 KI5 2 B
A (7.9670) o KIETR FHEE/K (4002 TH) AbEE, 4R f5 F & FF b (3x300= 1) B 2 L. H
MgSOsT-#, I PEIR 5 28 T 45 5 1 — & e 22 1S 2 3 A B At (4.53%0) « HIAL G
MTEE G P E 12,495, B Rl LEEH T T —/1 PR,

[0674]  'H NMR CD30D (PPM) 5.52 (dd, 1H,H5) ;4.21 (m, 1H,H14) 53.83 (d,1H)) ;3.69 (d, 1H) ;
3.51(d,1H) ;3.40 (s,3H,0Me) ;3.32(d,1H) ;2.99(d,1H) ;2.73 (s, 1H,H7) ,2.53 (dd, 1H,
H13),2.30(m) ;1.98-2.078 (m) ;1.94 (m) ;1.66-1.84 (m) ;1.54-1.61 (m) ;1.44-1.49 (m) ;
1.40 (m) ;1.33-1.37(m) ;1.26 (s,3H,Me) ;1.16-1.28(m) ;1.21 (s,3H,Me) ;1.10 (s, 3H,Me) ;
0.97(d,3H,Me) ;0.96 (d,3H,Me) ;0.89 (d,3H,Me) ;0.84 (d,3H,Me) ;0.79 (s,3H,Me) ;0.76 (d,
3H,Me) £10.75 (s, 3H,Me) .

[0675]  LC/MS m/z (IEET-H1##) M+1=602.62

[0676] AL E Y8

[0677]1  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,15R) -15-[[ (2R) —2,3-—HI F—-2— (H
FEH) TH]IARE]-8-[(AR) -1, 2- = H RN HE]-14-F 4 H-1,6,6a,7,8,9,10,10a,10b,
11,12,12a—+ =% -1,6a,8,10a—PU F F-4H-1, 4a- T BE-2H-FEMBUE [ 1, 2-c TRt PR—7-FR R
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FHR

MeQ,, ‘
Mel, NaH
TsHN 2! SEs 11
", i H MF
\(\ 2T a4 °

[0678]

Na

DME, NH,4 |

T wieas 8

[0679]  IR1

[0680]  M&AEH W (2=, 1.3 EE/R) H160 % sr B S L B I NP 4L & 904 (1. 178,
1. 32 B /R) A LAk A7) (0. 812 H, 1322 AR /R) B Je/K — R ki (2.6 F) BIFil .
50 °C IR INFAEIEIEL . 57N, FEREBS AN S AN SN (ATZ 50, 1. 222 BEIR) o 7E 7 HMT)
L.5/N G, B EZIR GV B E R, N LR 41 (50271 , /K (50=TH) FI2NELER (T=TH) 248
JEANLZE K (4x50ZF) , #hoK (Ix202F) Ve, AR EE 1%, i U8R 5 28 TR BV R IR
= (1. 158) «

[0681]  %&FEMI'H NMR (CDC1s,600MHz , ppm) 2.42 (s, 3H,PhMe) ,3.06 (s, 3H,NMe) ;3.28 (s,
3H,0Me) ;4.14 (m,1H,H14) ;5.00415.14 (2d,2H,CHsPh) ,5.22 (dd, 1H,H5) ,7.25 (d,2H,ArH) ,
7.75(d,2H,ArH) .

[o682]  LI%R2

[0683] R RE PRI =M (1. 1350, 1. 28 BE/R) I Je/K W S 45T (6Z=T) ¥l AES 77
BN IR IO RIS AL 25 =T AeN (1.687%, 73 . 42 BEJR) FY [RIA A & (R £4920
ZF) M RAMYE (RA10Z=T) S8 5 B8 H % R IR IR A 7807 Bl o 14T H M\ F B
(B0ZTFt) P2 AR IR A B BT, E B VF I B 5 8 R R 29200 % NN 1R 2. T
(200ZT1) A7k (1002 TF) , KJEHE 2 418 .88 (1x50Z= 1) S A RIF HE5 6 48R LB
= IR T 18, i AR 5 25 15 2R AR I Hh R 46 5418 (0. 87%¢) -

[0684]  i%&FEf)'H NMR (CDC1s,600MHz , ppm) 2.64 (s, 3H,NMe) ;3.32 (s, 3H,0Me) ;4.22 (m, 1H,
H14) ,5.57 (dd, 1H,H5) .

[0685]  LC/MS m/z (IE B -FF14#) M+1=616.60.

[0686]  Hh[AIK A9

[0687]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2S) -2, 3 F J&-2- (F
FREH) TR AR -8-[ (R -1, 2- = H ] -14-H %4 H-1,6,6a,7,8,9,10,10a, 10b,
11,12,12a—+—=4-1,6a,8, 10a— P4 FF IL—-4H-1, 4a— A FE—-2H-FERE MR [1, 2—c ] LI —7T—FR R
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O 081

MeQ,
Mel, NaH Ts
— N 2
- ol REL
\\ = T ad 5 F¥ ) _
[0688]
B AR
Na N
DME, NHy ik,
% 2) Nlll :
S
j T FiEke 9
[0689) SR R 6] 1 A5 08 45 BT SR Y S LRI R 5 o o 1 25 IS A A 25 s A
9.

[0690]  'H NMR CDsOD (PPM) 5.54 (dd, 1H,H5) ;4.24 (m, 1H,H14) ;3.96 (d,1H) ;3.71 (d, 1H) ;
3.61 (m) ;3.42(s,3H,0Me) ;3.35(m) ;3.29 (m) ;2.97 (d,1H) ;2.85 (s, 1H,HT7) ,2.66 (s, 3H,
NMe) 52.57 (dd, 1H,H13) ,2.19 (m) ;2.14 (m) ;2.06-2.11 (m) ;1.94-1.98 (m) ;1.70-1.96 (m) ;
1.58-1.65(m) ;1.46-1.52(m) ;1.38-1.42(m) 51.22-1.30 (m) ;1.22 (s, 3H,Me) ;1.21 (s,3H,
Me) ;1.17 (s,3H,Me) ;1.10(d,3H,Me) ;0.99 (d,3H,Me) ;0.90 (d,3H,Me) ;0.85 (d,3H,Me) ;
0.79(s,3H,Me) ;0.77 (d,3H,Me) F10.76 (s, 3H,Me) .

[0691]  LC/MS m/z (IE &S F3##H) M+1=616.60.

[0692]  HH[AILA 10

[0693]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) —2— (- FHEEE L) -2,
- HIIET R AK]-8-[(IR) -1, 2- = H B N K] -14-H % H-1,6,6a,7,8,9,10,10a, 10b,
11,12,12a—+—=%-1,6a,8, 10a—J4 F 3E—4H-1, 4a— A FE—2H-FERBMK [1, 2—c ] ML I -7 FR iR

O _OH._
, L MeO, 14
[0694] ' NaBH;CN / THF | '
HoN | S o
\(\ HOAc, MeOH \(\ i H
454 6 + il {4 10

[0695] ¥ Z.FR (0.252 T, 4. 3T BE/R) , FHEE3T % /KA (0.66= T}, 8. 862 FE/R) , FIF
FENEALENT . OMA DY LRI (8. 8Z2 7, 8. 802 BE/R) VA RN B £ 1 AR 1) 4k & 406 (1. 31
7, 2. 1822 BEIR) I FEE (22. 022 F) VAP o I TR B W02 ot B IR W K 29165/ )i
LC-MS B~ AL G622 VHHE T o« IR G WI1E LR L1 (200%= ) K (2002 H) 2 18] 45
Bt . /K2 FH B2 2.5 (1x100%T}) extracted . G AL ZE 45 G0, AEBEREE B T8, SR G i g
PR R AE 25T 75 o N BE RN 2R VRT3 R 045 21 1 [l A40iR (1 (14 & 410 (1. 2978) .

[0696]  'H NMR (CD30D,500MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.85 (s,3H,Me) ,
0.88(d,3H,Me) ,0.92(d,3H,Me) ,1.10(d,3H,Me) ,1.15(d,3H,Me) ,1.18 (s,3H,Me) ,1.19 (s,
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3H,Me) ,1.23 (s,3H,Me) ,1.21-1.36(m) ,1.40-1.45(m) ,1.48-1.55(m) ,1.58-1.68 (m) ,
1.72-1.88(m) ,1.95-2.02(m) ,2.08-2.13 (m) ,2.18-2.25 (m) ,2.41-2.48 (m) ,2.60 (dd, 1H,
H13) ,2.87 (s, 1H,H7) ,2.98(d, 1H) ,2.99 (s,6H,2Me) ,3.39 (d,1H) ,3.44 (s,2H) ,3.63 (d,
1H) ,3.78(d,1H) ,4.04 (d,1H) ,4.25-4.31 (m, 1H,H14) ,5.57 (dd, 1H,H5) .

[0697]  J5iit: (ESI)m/z=630.62 M+H) .

[0698]  HH[AI{L A1

[0699]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) ~15-[[ (2S) —2- (- FHEE L) -2,
3-THIFET R AR]-8-[(IR) -1, 2- ZH B N K] -14-F % H-1,6,6a,7,8,9,10,10a, 10b,
11,12,12a—+—=%-1,6a,8, 10a—P4 F 3E—4H-1, 4a— P FE—2H-FERB MK [1, 2—c ] ML I -7 FR iR

s
NaBH;CN / THF

Y HOAG, MEOH <o
\\ ¥ fLadn 7 j # A4 11

[0701] R AMZR R AP 10-G B iR B AL 77 1y il 2% h [ AL &4 1L, {H2 B el 4k
ETRIGA K-
[0702]  'H NMR (CD30D,600MHz , ppm) 80.75 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.80 (s,3H,Me) ,
0.84(d,3H,Me) ,0.90 (d,3H,Me) ,1.05(d,3H,Me) ,1.06 (d,3H,Me) ,1.18(s,3H,Me) ,1.20 (s,
3H,Me) ,1.22 (s,3H,Me) ,1.21-1.40 (m) ,1.45-1.51 (m) ,1.54-1.65(m) ,1.69-1.85 (m) ,
1.96-2.01 (m) ,2.05-2.10 (m) ,2.20-2.30 (m) ,2.57 (dd, 1H,H13) ,2.79 (s, 1H,H7) ,2.84 (s,
6H,2Me) ,2.92(d,1H) ,3.35(d,1H) ,3.41 (s, 1H) ,3.65(d,1H) ,3.66 (d,1H) ,4.10(d,1H) ,
4.19-4.25 (m,1H,H14) ,5.53 (dd, 1H,H5) .
[0703]  J5ilf: (ESD) m/z=630.62 (M+H) .
[0704]  rhlAlfK-EHp12F013
[0705]  ZEHIJE (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) -8—[ (1R) —1,2-— FH L[5
F]-14-HEF-15-[[ 2R) -2,3,3-=H 32— [ [ (4-FFEFHL) mEfE L ] &L ] T3 E -
1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU FI F£—-4H-1, 4a— i iF—2H-FE
Mo (1, 2-c bR -7— R IR & (Tt 5412)
[0706]  FI
[0707]  ZEHIJE (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -8 [ (1R) -1, 2- — FI L[5
B -14-HEF-15-[[ (2S) -2,3,3-=H 32— [ [ (4-FFFHL) mEfE AL ] &L ] T3 3] -
1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU FI F£—-4H-1, 4a— i iF—2H-F
Mo (1, 2-c bR —7— R IR & (F 1k 5413)

[0700]
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i Qo081
KH, 18-85 -6 MeO,,, @‘
DME, 0°C - r.t. v -

A2

TsHN
A B
¥ E a4 12

Oz -08n

g dnl )
9]
ToHNo ~ o~

N = A o i8] 4ba44 13
[0709] (Al &41 (5.00%8,8. 4322 /R) , 18—l fik—6 (11. 155,42 . 22 BE/K) , 12—
(L, - 4 0E) —2-H 31— [ (4-H 2R 0 R e 2 ) U AR MR A 6t (4. 5108, 8. 6T BEJR)
THIRRIFRGIR G E T 5 1T N UM = ARG MR R N ET HEES
ft (842 Ft) I HAHH]0C o IS AL W3 71 30% 73 B0, 3. 3878, 25 =2 BE/K) 7 H R
I 3 75 A 78 AU (B /8RR o % B A 18 1 0 B 31 = 35 ELAE R /N
ANFHMA2- (1, 1- B 2 38) —2-F B -1 [ (4-F 200 00 mefi 2 ] S 2« A A e (0.435¢,0,
83Z E/R) o B /N JE i@ I i N F EEH2 36 IO AN HCL /K VR KAZ S o [ N TR B WD AE 4
PR TR A7K 2 8] 73 BC AR JE AR 41 7 2 H 4R £ B R UK AH - 45 & 1A HLAHTEMgSOa -4, 1
ESR G IR Y . 43 fEBiotage 65i4F (0-100% LR TR/ Cube) b 2 IR TE (it v 4l A FH
TXAERE i 23 D PR A AR T IR 1R 72 s BRI B TRl A A P12 (1. 35e) A1 o i 1
A A 4013 (3.078) .
[0710]  H[ElfkEH12
[0711]  'H NMR (CDC13,500MHz, ppm) 0.63 (s,3H) ,0.71 (s,3H) 0.72 (d, 3H, B/ EMIKD)
0.78(d,J=5.8Hz,3H) ,0.81 (d,J=5.7Hz,3H) ,0.96 (s,3H) ,1.02 (s,9H) ,1.14-1.3 (m) ,1.2
(s,3H) ,1.25(s,3H) ,1.32-1.8(m) ,1.92 (m,1H) ,2.04 (m,1H) ,2.12 (m,1H) ,2.41 (s, 3H) ,
2.52(m,1H) ,2.72(d,J=9.0Hz,1H) ,2.88(s,1H) ,2.98 (d,J=10.9Hz,1H) ,3.25(d,J=
11.2Hz,1H) ,3.35-3.4 (m,2H) ,3.49 (s,3H) ,3.63(d,J=11.9Hz,1H) ,3.85(d,J=10.8Hz,
1H) ,4.25 (m,1H) ,4.98 (d,J=12.4Hz,1H) ,5.12(d,J=12.4Hz,1H) ,5.44 (m,1H) ,6.89 (s,
1H) ,7.25(d,2H, EB5r1E4911%)) ,7.32-7.4 (m,5H) ,7.84 (d, J=8.3Hz,2H) .
[0712]  Hhfalfb & 413
[0713]  'H NMR (CDC13,500MHz, ppm) 0.71 (s,3H) ,0.72 (d, 3H, &4 BERIHI) ,0.77(d,J=
6.7Hz,3H) ,0.81 (d,J=6.6Hz,3H) ,0.83 (s,3H) ,0.97 (s,9H) ,1.02 (s,3H) ,1.12-1.28 (m) ,
1.14(s,3H) ,1.24(s,3H) ,1.34-1.6(m) ,1.68-1.8(m) ,1.92 (m,1H) ,2.02 (m,1H) ,2.11 (m,
11) ,2.40 (s,3H) ,2.45 (m, 1H, ZBor#4514)) ,2.77 (d, J=8.2Hz,1H) ,2.87 (s, 1H) ,2.96 (d, ]
=9.6Hz,1H) ,3.29(d,J=11.7Hz,1H) ,3.34-3.41(3d,3H) ,3.35(s,3H) ,3.6(d,J=11.6Hz,
1H) ,4.25 (m,1H) ,4.98 (d,J=12.3Hz,1H) ,5.08 (s,1H) ,5.10 (d,J=12.4Hz,1H) ,5.41 (m,
1H) ,7.25(d, 2H, #B5r14I14)) ,7.3-7.4 (m,5H) ,7.78 (d,J=5.8Hz,2H) .

[0708]

o 18] 4k 1
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(0714t fb 12
[0715] (BRI %)
[0716]  ZKFFJE (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -8—[ (1R) -1, 2- —FI HE
)14 A 15- [0 (2R) -2,3, 3-= -2 [T (- FRRRIE) WUBEAE ) SR ] TR S0 -
1,6,6a,7,8,9,10,10a,10b,11,12,12a~+ —5~1,6a,8, 10a-U F H-4H-1, 4a- I EF-2H-TE
Bk [ 1, 2-c] A7 ¥R 1% 2h

- OK :
o 44 1 ’A>< LA 12

18- %L -6
DMAC

[0718] e (afb &1 (21.265C,35. 9B /R) , 18— lik—6 (11.377%,43. 0= BE/R) , Fl
(2R) —2- (1, 1-=H L 2, 0k) -2 F k-1 [ (4P DR ) ekt 26 ) U2 A TR e (9. 595, 35. 9%
JEEJR) W 2 (2522 1) VA VRAE 35 25 28 i LA SR T 37 o P = A R il 3 TN N- T
LRI It HAE UK B SARYT T ¥ ENZ IR o 75 253 s 1] 1) DK ¥4 B4 5 3 O VA 0 AR in N 2
B2 T4 R 28 (1.7M, 25. 322 TF, 43 . 052 B JR) VA WL o 18 15 i i i e v 3] 35 i AR
J I TLC M N o 75 W7 S B2 56 1 > FH2NER IR (2222 F) VR K% R B, =50 it (5002 1)
MikE, S8 5 7K (3x300%= 1) el iR &Y . AHUMAER IR E b4, ok 38, AR5 28T 2] —
THT S ST A o gl R £ 18 v (REAR , 5-60% £ R 4B - & he) 45 21 [ o [ AR 1 Hh TRl 4 & 12
(24.0477) «

[0719] Al EH14

[0720]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-& H&-2,3,3-=H
HTHRI]EIE]-8-[(UR) -1,2- —H IR I ]-14-H % }-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —4-1,6a,8,10a-JU F J-4H-1,4a- P BE-2H-FERS WK [ 1, 2—c I LR -7 SR R

Og-OH_

[0721]

# LA 12 P44 14
[0722] M5 GEALHL 15022 T) ¥4 5% 2 261G 18 T A Bt 28 1 = 30058 il - JF i N 4 Gl bl b5
i, 22022 BE JR) AL VRIS LI AL X N MR AL S 4012 (13358, 15 52 FE JR) 1Y
TR B (130T VTR 5 1% S MAE-33°C BN L . 57N o 38 5 /0 () N 1
B KOZ R N NN K B BIZ R A ERNE BRI B R 28 TIER KZ918/N
TN FEE CRZ1502 1) I BLEEHE BT =25 00 B RN/ 508 43 1 K 291043 B LLGRIE B A [ 44
AT RIFIRES (SE B EFMEE AR o XSRS LR LB FUK 2 843 Fe SR 5 F 218
Ol FREUK AR 256 A MR AEMg S04 b8, b 8 A8 Ji5 R 4 15 31 Ak (1 € [ AR 1 Hh ) 4k
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E14(9.8%0) o

[0723]  'H NMR (CDs0D,500MHz , ppm) 0. 77 (s,3H) ,0.78 (d,J=7.4Hz,3H) ,0.81 (s,3H) ,0.85
(d,J=6.9Hz,3H) ,0.89 (d,J=6.8Hz,3H) ,1.05(s,9H) ,1.19(s,3H) ,1.20 (s,3H) ,1.32 (s,
3H) ,1.18-1.36 (m) ,1.4 (m,1H) ,1.48 (m,1H) ,1.56-1.86 (m) .2.05 (m, 1H) ,2.23 (m, 1H) ,2.55
(dd,J=13.3Hz,6.7Hz,1H) ,2.71 (s, 1H) ,3.25 (m, 1H) ,3.30 (m, LH, &/ B RIKT) , 3.4 (AB,
2H, 4 BERI) 3.4 (s, 3H) ,3.67(d,J=11.9Hz,1H) ,3.74(d,J=11.3Hz,1H) ,3.92(d,J=
11.2Hz,1H) ,4.24 (m, 1H) ,5.54 (m, 1H) .

[0724] m/z=616.34 M+H) .

[0725]  wh[AILAE 15

[0726]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2S) -2-% %-2,3,3-=H
FETHIERE]-8-[(IR) -1,2- ~ R H]-14-F 4 H-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —&-1,6a,8,10a—VY H 3E-4H-1,4a- P EE-2H-FERGIRK [ 1, 2—c ] ML IR - T3 R

?Y?HE
—_— MeO,,
[0727] DME
RN~y :
N =
d a4k Adh 13 T la k44 15

[0728] R Hrh a1 fb &4 1438 1 AL 77 Sl & A T4k B Y0 15, H 2 A TR & P13
ECAR B o

[0729]  'H NMR (CD30D,500MHz , ppm) .0.75 (d, 3H, #E4HHIET) ,0.76 (s, 3H) ,0.81 (s, 3H) ,
0.84(d,J=6.4Hz,3H) ,0.89(d,J=6.4Hz,3H) ,1.00(s,3H) ,1.03 (s,9H) ,1.14-1.3 (m) ,
1.28(s,3H) ,1.34-1.5(m) ,1.55-1.84 (m) ,2.02 (m,1H) ,2.29 (m,1H) ,2.55(dd,J=13.3Hz,
6.9Hz,1H) ,2.75(s,1H) ,3.17 (d,J=8.7Hz, 1H) ,3.3 (m, BCHIK) , 3.4 (m, BERIKD) ,3.42 (s,
3H) ,3.68(d,J=11.9Hz,1H) ,3.74(d,J=11.2Hz,1H) ,3.89(d,J=11.2Hz,1H) ,4.28 (m,
11) ,5.54 (m, 11) .

[0730]  HEIfLEY16

[0731]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1, 2- — 3L A ] -14-
A IE-15-[[ (2R) -2,3,3- =H 32— (H 3L e ) T Hk] %4 %E]-1,6,6a,7,8,9,10,10a,10b,
11,12,12a—+—=%-1,6a,8, 10a—J4 F 3E—4H-1, 4a— A FE—2H-FERBMK [1, 2—c ] ML I —7T-FR R
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o'

NaH, Mel
—_—

MeO;
DMF 65°C = 'L
S L
o a4k A4 12
[0732]
?Y?H;
Na, NH, ::
—_—— MeO.,,,
DME Hlil o. ‘

a4k 4 16
[0733] %1
[0734] T kEBtik A4 (60 % 73 BN P, 9302 v, 23 = B IR) , AR5 e {8 H o
HREAZERAE, ARG AE 5 BR 25k B 0 O ot o K T 5t e v o 1 S A A o £E O G
i (10ZT) 585, IR a4 & 9012 (2. 055, 2. 322 BE/R) 78— F B Bk i (1322 7F) v
T N AL Y (1. 45271, 2322 BEJK) L ARG , AR B 65 C IR M T Im# R MR
EW905 Bl ARV HN B Z IR 5, NI LR £ Bg AV AN E B IR 2R /K VA TR 40 )2 o FH ER Kk
BN, FMgS04 T8, 1 8 , SR J5 78 123 ik 4 o R 33 70 257% (Biotage 40+MAE, 5-
100% LR L Bis/ IECbE) F=AE = m &4 (1.9558) o
[0735]  pI%2
[0736]  j& I A EI A0 LA ) 2% 451 b i B ARRA R Sk A2, A0 28 SR LR A5 7= i AL S & 1
BN/ BE JEAE AR FH R B/ 2R R T B A 77 i, 49 21 K B A AR R TR S 4016 (1.450) «
[0737]1  'H NMR (CDs0D,500MHz , ppm) 0.76 (s, 3H) ,0.77 (d, 3H, ¥4 BERIK)) ,0.82 (s,3H) ,
0.84(d,J=6.8Hz,3H) ,0.91(d,J=6.7Hz,3H) ,1.06 (s,3H) ,1.07 (s,9H) ,1.16-1.3 (m) ,
1.15(s,3H) ,1.22(s,3H) ,1.3-1.5(m) ,1.6(m) ,1.64-1.84(m) ,1.96-2.1 (m,2H) ,2.31 (m,
1H) ,2.57 (m, LH, #2> BORIR) ,2.57 (s,3H) ,2.74 (s, 1H) ,2.93(d,J=8.5Hz,1H) ,3.35 (m,
1H, #BEI)) ,3.36 (s,3H) ,3.41 (br s,2H) ,3.62(d,J=11.6Hz,1H) ,3.8 (AB,2H) ,4.23
(m,1H) ,5.53 (m, 1H) .
[0738] m/z=630.59 (M+H) .
[0739]  whH[AILAE LT
[0740]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR,14R,15R) -8—[ (1R) —1,2- — F B ]-15-
[[(2R) —2—- (L HEZHHE) 2,3, 3-=H L T HL ] A ] -14-H %5 %&-1,6,6a,7,8,9,10,10a, 10b,

11,12,12a—+ —4-1,6a,8,10a— V0 FF 3£—-4H-1, 4a- N EE-2H-FEBMK [1, 2—c | ML IR - 73R %

o
O OH, 1 O OH,
y .Y

e, e,
[0741] 0 . ACOH, MeOH N o .
- 0 5

HoN HN
7(/\0 PR 7(/\ e

I dh 14 T EfE4h 17
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[0742]  #EOCF i FH 2.8 (0.013Z T}, 0. 232 B8 JR) FIZ 1% (0. 32T}, 5. T2 BE/R) kb3
HE AL EP014 (140278, 0. 23 22 BE/K) 1E H B R VAR . 2070 B 2 J , IO N TREE A ALY (FE
VUSRI R R BE UM, 0. 57271, 0. 5T IR) , SR G Fo 1 I N2 12 1) [R] IR 22 =5 08 - 24/ )
Z )5 ER AL LR e FK 4y 2 88 5 s G BR e RE UK AR 2 IR FAMg S04 I8 45 5 1
BHUAH, L8, SR G iR 48 7= A R A 17 (1652 78) o

[0743]  'H NMR (CDs0D,500MHz , ppm) 0. 76 (s, 3H) ,0.78 (d,J=6.6Hz,3H) ,0.82 (s,3H) ,0.86
(d,J=6.6Hz,3H) ,0.91 (d,J=6.8Hz,3H) ,1.15(s,9H) ,1.18(s,3H) ,1.19(s,3H) ,1.22 (s,
3H) ,1.22-1.64 (m) ,1.40 (t,J=7.3Hz,3H) ,1.7-1.86 (m) ,1.97 (m,1H) ,2.09 (m, 1H) ,2.20
(m,1H) ,2.61 (dd,J=13.2Hz,6.6Hz,1H) ,2.86 (s,1H) ,3.01 (d,J=8.7Hz,1H) ,3.12 (m, 1H) ,
3.36 (m, A BEI) ,3.37 (s, 3H) ,3.43 (br s,2H) ,3.61(d,J=11.2Hz,1H) ,3.81(d,J=
11.6Hz,1H) ,3.99(d,J=12.3Hz,1H) ,4.29 (m, 1H) ,5.56 (m, 1H) .

[0744] m/z=644.27 M+H) .

[0745]  wh[AILA 18

[0746]  ZKFIJE (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -8—[ (1R) —1,2- —HI LA
Fe]-15-[2-2 32— [ [ (4-FF BRRIE) st ik ) a0 ) T 4|0k ] -14-H1 4 %:-1,6,6a,7,8,9, 10,
10a,10b,11,12,12a~F—=%-1,6a,8,10a~J4 F HE-4H-1, 4a- N EE-2H-FERZMR [ 1, 2—c ] itk iR -
T-RIRTh

Ts
1

~ O 1

KH, 18-7154-6

DME, 0°C - r.t.

o i)t adh 1 ¥ i8] fbb-4 18

[0748]  Hgrh[alfb-& 41 (5.00%¢, 8. 4322 BE/K) (18- Teklik—6 (11. 1558 ,42. 222 B /K) F12,2-
T A1 (- R B ] - b (4. 2750, 16 8722 BEIR) Wil T H ok, IRk
65, N EECE TS EET UMY RS WS T E ok 84=HH) i E T
BAFEMT AREAHEOC IINEAE (30% 2 EAET Wi, 3. 3870, 252 BE/R) , HF 2%
SLFHF NG (FEE =R ARV RIS (8] 8L, S0V BT (5 s 8 P 18 48 1) 0] B 22 =5 3 o i o
BOANIK S B8 5 N INSE FR K I WA K IR NE o J TR B AE L B8 L BR AR Z 18] 93 /2, - G BR &
P32 HUKAH - FAMgSO4TJ5 4 A A HLAR , i 38, SR JE ik 4 o fd U (3 32: , fEBiotage 651
FE (0-100% LR L Bis/ O le) Ealifl T4 A 7= i, 7= A e B AR 1 ) Ak & 4118 (6. 97¢8)
[0749]1  'H NMR (CDC13,500MHz , ppm) 0.70-0.78 (m, 18H) ,0.80 (d,J=6.6Hz,3H) ,1.14-1.28
(m) ,1.15(s,3H) ,1.23(s,3H) ,1.32-1.78 (m) ,1.87-2.04 (m,2H) ,2.11 (m, 1H) ,2.40 (s, 3H) ,
2.46 (dd,J=13.5Hz,6.8Hz,1H) ,2.83(d,J=8.5Hz,1H) ,2.87 (s, 1H) ,3.27(d,J=11.4Hz,
1H) 3.35-3.4 (m,2H) ,3.42(s,3H) ,3.50 (d,J=9.9Hz,1H) ,3.61(d,J=9.6Hz,1H) ,3.64(d, ]
=11.7Hz,1H) ,4.24 (m,1H) ,4.97 (d,J=12.4Hz,1H) ,5.11(d, J=12.4Hz,1H) ,5.42 (m, 1H) ,
5.78 (s, 1H) ,7.25 (d,2H, #BBERAM) ,7.3-7.4 (m,5H) ,7.76 (d, J=8.5Hz,2H) .

[0750]  H[alfbA& 419
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(07511  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15—- 2-& Ft—2-2 T H KL -8-
|: (1R) _1 72_:Eﬁ%ﬁ%]_14_$/§[‘%_1 7676877,8,9,107103,10b, 11 ’ 12, 12a_+:§h_1 ’
6a,8,10a— Y F 3E-4H-1, 4a- N BE-2H-FERBMR (1, 2—c] LR -7 R R

OQ%’OBQ ?Y?HE

F jE) a4 18 % A fba-4h 19
[0753] K& (KZIB0ZTF) Bt NI FR LA R A T2 ) =SS A , SR 5 NN EH (R 2
50078, , 22 BEIR) , P2 AR R IE LI TR o T IS R IN R TR AL & 418 (2,078 , 2 . 4 =2 JBE
JR)AE AR R BT Q02 F) H I, S8 G 1E R Z)-33 CIIZ&AE R RIALL . 57N o a7 O
(R IR\ B VA K B2 B i N 7K L 81 s LR SR P S A o 8 N B B RO 78 R T
7o BRI EE CRA 102 F) , BEHE IS 3 ERIR/ 350 0 Vs 1040 B, AR BT A D ] A #8
AbFBVIRAS (A B B AR EE L) o F R L Bs KA TSR & 904 J2 51 FH 1R Tk
FEBUK AP IR - Mg S04 145 B WA, 138, SR 54, B 5 MR TR i R 18, 7= A
o [ AR ) R A E 4019
[0754]  'H NMR (CD30D,500MHz , ppm) 0.76 (s,3H) ,0.77 (d, J=3H, #/H ki) ,0.80 (s,
3H) ,0.84 (d,J=6.6Hz,1H) ,0.90(d,J=6.9Hz,3H) ,0.91 (t,J=7.5Hz,3H) ,0.93 (t,J=
7.5Hz,3H) ,1.17-1.84 (m) ,1.21 (s,3H) ,1.27(s,3H) ,1.98-2.08 (m) ,2.31 (m, 1H) ,2.54 (dd,
J=13.3Hz,6.9Hz,1H) ,2.72(s,1H) ,3.03 (d,J=8.6Hz, 1H) ,3.34 (d, 1H, /- BLRIR) ,3.39
(s,3H),3.40 (br s,2H),3.56(d,J=10.3Hz,1H) ,3.67(d,J=11.7Hz,1H) ,3.73(d,H=
10.2Hz,1H) ,4.22 (m, 1H) ,5.52 (m, 1H) .
[0755] m/z=602.64 (M+H) .
[0756]  H[E[ LA 4220
[0757]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -8—[ (IR) -1, 2- — FI 3L A ] -15-
[2-Z F—2- (FIEH) THEI:E]-14-F 4 H-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+—
Z-1,6a,8,10a-PUH FE-4H-1,4a- N EE-2H-FEMS MR [1, 2—c I ML IR - TR IR
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O -0Bn Q0D

7 NaH, Mel
T MSO;,, —
Hrﬁs o ‘ DMF 65°C

& 5164 18

[0758]

Na, NH; |
DME

o 4] k-4 20
(07591 M\ B4 A 18T UG , 44 MR A TB] 4k 5 0 16 114 i 2% 491 B i | ARARA ) 77 =Xkl 2% K B
@ [ AR R A R S 49020
[0760]  'H NMR (CDs0D,500MHz , ppm) 0.76 (s, 3H) ,0.77 (d, 3H, ¥4 BERIK)) ,0.80 (s,3H) ,
0.84(d,J=6.7Hz,3H) ,0.90 (d,J=7.0Hz,3H) ,0.93 (t,J=7.6Hz,3H) ,0.93 (t,]=7.6Hz,
3H) ,1.18-1.85(m) ,1.22(s,3H) ,1.26(s,3H) ,1.99-2.1 (m,2H) ,2.31 (m,1H) ,2.52 (s,3H) ,
2.56 (dd,J=13.4Hz,6.9Hz,1H) ,2.73 (s, 1H) ,2.98(d,J=8.5Hz,1H) ,3.33(d,J=11.9Hz,
1) ,3.37(s,3H) ,3.41 (br s,2H),3.54(d,J=10.7Hz,1H) ,3.68(d,J=11.7Hz,1H) ,3.82
(d,J=10.7Hz,1H) ,4.22 (m,1H) ,5.53 (m, 1H) .
[0761] m/z=616.55 (M+H) .
[0762]  Hh[AI{LEH21
[0763]  ZEHI3L (1S,4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R, 15R) ~15-[ [ (2S) -3, 3— — F 3k
2-[[ (4-FE S M L ) 2 ] T AL 528 ] -8-[ (IR) —1,2- —HIJE P L] -14-F 41,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —5-1,6a,8,10a—PY F FE-4H-1 , 4a— 5 BE-2H-FERZ Ik
[1,2-c]mtisg-7-3R & Th

d 4] b4 1 & i)k Adh 21
[0765]  Krhlalfb &1 (7.57%, 1322 FEJR) L 18-7at k-6 (16. 777,63 . 322 FE/R) F1 (2S) —2-
(1, 1-=H B2 3E) —1-[ (4-H IR 3E) IR | - AR I e (5. 275,20 . 82 BEJR) ¥ il T HF
IR, ARG T E T B2 %M UNS DTS IR A MERT ARk
63ZTF) T, I E TR T, AHECAINNEAE (30 % 2 BAEy Wi, 3. 758,
2822 BEIR) L HEZS N H NS (B =IK) o — /NI i 3B I I INER R /K VR K
S NAREITE TR LB FK 2 18] 43 )2 B B8 £ TR HEBUK AH « FMg S04 T4 45 A 11 A HLAH »
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e, SR IR G . fEBiotage 65i4F (0-100% LR AT/ Cke) btk alifh , 7= Ak T (i Aok
R A 21 (7. 470) -

[0766]  'H NMR (CDC13,500MHz ,ppm) 0.61 (s,3H) ,0.70 (s,3H) ,0.71(d,J=7.3Hz,3H) ,0.77
(d,J=6.8Hz,3H) ,0.80 (d,J=8.0Hz,3H) ,0.92 (s,9H) ,1.12 (s,3H) ,1.12-1.28 (m) ,1.21
(s,3H) ,1.3-1.48(m) ,1.5-1.6 (m, LH, FB/BHAK]) ,1.64-1.77 (m,3H) ,1.9 (m, 1H) ,1.98 (m,
1H) ,2.10 (m, 1H) ,2.4 (m, 1H, #5750 BEWI) ,2.41 (s, 3H) ,2.55(d, J=8.5Hz, 1H) ,2.86 (s,
1H) ,3.02 (m,1H) ,3.18(dd,J=9.7Hz,4.0Hz,1H) ,3.22(d,J=12.5Hz,1H) ,3.31 (s, 3H) ,
3.34 (AB, 2H, &34 BRI fY) ,3.50 (d,J=11.7Hz,1H) ,4.01 (dd,J=9.9Hz,2.6Hz, 1H) ,4.08
(m,1H) ,4.96 (d,J=9.4Hz,1H) ,4.97(d,J=12.3Hz,1H) ,5.09 (d,J=12.3Hz, 1H) ,5.38 (n,
1H) ,7.25 (d, 2H, &R BCRIK)) ,7.3-7.38 (m,5H) ,7.73(d, J=8.2Hz, 2H) .

[0767]  Hh[AIfL A H22

[0768]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—-[ [ (2S) —2-% 3£-3,3- —HI &
THRIEHE]-8-[(UR) -1, 2- —H I K I -14-F4HE-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —&-1,6a,8,10a—VY H IE-4H-1,4a- P EE-2H-FERGIRK [ 1, 2—c ] ML IR - T3 R

%7
Na, NH3
MeO,,
[0769] DME
TsHN A~ o2 y
H : H =
™ o [5 4k A4 21 ™ F 1 fLbdh 22

[0770] 4Rtk B4k & Y L4 rh P iR B AR L) 773, A B4k & P2 L 46 1) 45 v TR 4k
E 22,

[0771]  'H NMR (CDs0D,500MHz , ppm) .0.75 (d, 3H, #5/ BEMIK)) ,0.76 (s,3H) ,0.81 (s,3H) ,
0.84(d,J=6.9Hz,3H) ,0.88(d,J=6.8Hz,3H) ,1.02(s,9H) ,1.18-1.24 (m) 1.19(s,3H) ,
1.30(s,3H) ,1.36-1.85(m) ,2.0-2.06 (m) ,2.29 (m,1H) ,2.54 (dd,J=13.1Hz,6.7Hz, 1H) ,
2.78(s,11) ,2.94 (m,1H) ,3.25(d,J=8.9Hz,11) ,3.34 (d, IH, ZB/-HRANT) ,3.4 (br s,2H) ,
3.42(s,3H),3.64(d,J=11.7Hz,1H) ,3.74 (m,1H) ,4.05 (m, 1H) ,4.26 (m,1H) ,5.54 (m, 1H) .
[0772] m/z=602.41 (M+H) .

[0773]  H[EI L5423

[0774]  ZEHIJE (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[[ (2R) -3, 3- — Hl 3~
2-[[ (A-F FE ) MRS | (28 ) T 261 A28 1 -8-[ (IR) -1, 2- —HIJE N3 ] -14-F 43 1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —~4-1,6a,8,10a—PU i IE—4H-1, 4a— P BE—2H-FEMS Mk
[1,2-c]mtmg-7-3R K &
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KH, 18- iL5¢-6 @‘
DME, 0°C - r.t. TsHpIO : H

4; et 1 444 23
[0776]  KshiEl 4k &1 (4.57%, 7. 622 BE/R) (18- Tek liF—6 (107% , 38=Z B /R) Al (2R) —2- (1,1~
TR H) -1 [ (4-H R ER) MR | BRI N b (3. 7o, 1522 BEIR) VA ART- I R b IR K
g, SR JETRUE T FE L SR A T LN S T A I SV & i i T — W A 2ok (38= 1)
B FHECE T RAREFM T, AHEOC . IANEAH (30% 20 BUEED Wik, 2. 758, 20 =2 B8
IR) S HER RN IR (R =R o —/NJa , @i i\ B B AR J5 0 N INSE BR 7K 74 K
BRI [ IR G IE LR B FK 18] 43 )2, iR 75 22, H 4R B TR EUKAH - Mg S04
TIREE A AN, 108, SR 5 Y6 . fEBiotage 6514 (0-100% ZFRZ.Fig/ T k) b a4l
b, PR A TR AR TR AL & 4023 (6. 158) o
[0777]  'H NMR (CDC13,500MHz , ppm) 0.49 (s,3H) ,0.71 (s,3H) ,0.73(d,J=7.3Hz,3H) ,0.78
(d,J=7.7Hz,3H) ,0.79(s,3H) ,0.81 (d,J=7.7Hz,3H) ,0.95(s,9H) ,1.1-1.3 (m) ,1.22 (s,
3H) ,1.25(s,3H) ,1.34-1.77 (m) ,1.82 (m,1H) ,2.02 (m, 1H) ,2.11 (m,1H) ,2.29 (d,J=8.9Hz,
1H) ,2.44 (m, 1H, 3B ,2.43 (s, 3H) ,2.84 (m,2H) ,2.88 (s, 1H) ,3.18(d,J=11.6Hz,
1H) ,3.33 (AB,2H) ,3.47 (s,3H) ,3.56 (d,J=11.6Hz,1H) ,3.98(d,J=9.8Hz,1H) ,4.13 (m,
1H) ,4.99(d,J=12.1Hz,1H) ,5.12(d,J=12.1Hz,1H) ,5.42 (m, 1H) ,7.25 (d, 2H, 3 /3 1 4]
K1) ,7.3-7.4 (m,5H) ,7.80(d,]J=8.0Hz,2H) .
[0778] (Al G H24
[0779]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-3,3- — HI &
THRIAEIE]-8-[(UR) -1, 2-—H I /I -14-FH4HE-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—t—=4-1,6a,8,10a—PY H H-4H-1,4a— P BE-2H-FENBIK [ 1, 2—c ] ML -7 3R R

OVOBn OVOH

ACIY e G

MeO,,

[0780] o N ‘
TSHN A Hg

F |8 {4 23 ¥+ iE4e4h 24

(07811  FacHREE X (A1 AL A 0 L AR BT 3R I AR 77925, AN B4k & 40 2 39T s 1) 5 R 1) 4L
24,

[0782]  'H NMR (CDC1s,500MHz , ppm) 0.76 (s,3H) 0.77 (d,]=6.3Hz,3H) ,0.81 (s,3H) ,0.86
(d,J=6.7Hz,3H) ,0.91(d,J=6.9Hz,3H) ,1.05 (s,9H) ,1.18(s,3H) ,1.2-1.32 (m) 1.22 (s,
3H) ,1.38-1.66 (m) ,1.69-1.87 (m) ,1.98 (m,1H) ,2.09 (m,1H) ,2.21 (m,1H) ,2.56 (dd,J=
13.2Hz,6.8Hz,1H) ,2.84 (s, 1H) ,2.86 (d,J=11.0Hz,1H) ,3.18 (dd,J=8.2Hz,3.7Hz, 1H) ,
3.34(d,J=12.2Hz,1H) ,3.41 (s,3H) ,3.42 (AB, 2H, ¥/ BAK)) ,3.69 (d,J=12.3Hz, 1H) ,
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3.83(m,1H) ,3.92 (m, 1H) ,4.24 (m, 1H) ,5.55 (m, 1H) .

[0783]  m/z=602.45 (M+H) .

[0784]  Hh[AIfLAH25

[0785]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -3,3-—HI F—-2— (H
FEH) TH]IARE]-8-[(UR) -1, 2- = H N H]-14-H 4 H-1,6,6a,7,8,9,10,10a, 10b,
11,12,12a—+_5&-1,6a,8,10a- Y F F£-4H-1,4a- A BE-2H-FERBMR [ 1, 2—-c ] LR -7- R R

Ox-0OBn
" NaH, Mel
MeO,, —_
o ‘ DMF 65°C
TSHN._~ ¢ 1
s

F Lot 28
[0786]

Na, NH,
—_—
DME |

b 5] f ot 25
[0787]  F M [A) Ak, 40 16 1) 1l £ 451 v B il ik ) ARALAER) 7325, R TR AN 0 2 30T i ol 2 v
(46 5425,
[0788] m/z=616.54 (M+H)
[0789]  hlAIK & 26

[0790]  ZKFIJE (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR,14R, 15R) -8—[ (1R) —1,2- —FI LA
F]-14-HEF  HE-15-[[PUE-4-[[ - 0K L) Rt Ot ) 2 2 ] —2H- Mk mpg —4 -2 ] A 28 -1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —%-1,6a,8,10a—P0 FI 3L-4H-1, 4a— P EE-2H-JES
Wk [1,2-c]mtmg-7- R IR £k

KH, 18-7i5¢-6

Y

DME, 0°C - r.t. TsHN

& E4LA4h 1 O ¥ b4 26
[0792]  fgdr(alfb 541 (0.387%,0.641 = BE/R) 18— k-6 (0.5087% , 1. 92 B /R) Fll1-
[ (4-F R L) R ] —6- 44— 1- B4R [2. 5] ¥ % (0. 25750 ,0. 961 2 B JR) VAR T F 2%
IR, ARG B T T B 2 E R LN K A S R VR A S T AR 2 0 (10
ZTE) L E T RAEME T A EEOC . IMANEALH (30% 2 BUEN ¥ ,0. 1715,
1. 282 BE/R) , HEZ S B IR HNES (R =R o — /NG, 7N 0 1 S A B K AL 3
RIVRED, F & b Cx20ZT) EHUR SV . FAIMgS04 1545 & A WA, I 98, SR 5k
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i o 18 I PO VR (10-50% LR B8/ 2 e) Al Ak F= i, 72 AR R ECIR I Hh TR Ak 5 4
26 (0.57%) .

[0793]1  'H NMR (CDC1s,500MHz , ppm) 0.74 (s,3H) ,0.75 (s,3H) 0.80 (d,J=6.9Hz,3H) ,0.84
(d,J=6.7Hz,3H) ,1.14-1.3(m) ,1.19(s,3H) ,1.26(s,3H) ,1.32-1.8 (m) ,1.84-1.98 (m) , 2~
2.18(m) ,2.45(s,3H) ,2.47 (m,1H) ,2.89(d,J=9.4Hz,1H) ,2.90 (s, 1H) ,3.29 (d,J=9.3Hz,
1H) ,3.35-3.45 (m, 5H=C2Me0+2H?) ,3.54 (m, 2H) ,3.57 (m,2H) ,3.64-3.72 (m,2H) ,3.79(d,J
=10.1Hz,1H) ,4.20 (m,1H) ,5.0(d,J=12.1Hz,1H) ,5.14(d,J=12.1Hz,1H) ,5.44 (m, 1H) ,
5.85(s,1H) ,7.30(d,J=9.2Hz,2H) ,7.32-7.4 (m,5H) ,7.81 (d,J=8.2Hz,2H) .

[0794]  wh[AILAH27

[0795]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) 15— [ (4—& J& JU & —2H-Htt Mg —4—
B HER]-8-[(IR) -1, 2- —H BN ] -14-F 4 H-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —~&-1,6a,8,10a—VY H IE-4H-1,4a- PG EE-2H-FEREGIRK [ 1, 2—c ] ML IR - 732 R

O OH.
Na, NH, _‘
TsHN HzN{i\ A
o” N\
PR
e & A4 A4 26 O wiauad 27

[0797]  7EF-uK-TNERAEIR A B & CRAI5ZTE) BN EE G 1R TR R VA AR 1 = 2
A SR FE AN CRZ50. 21158, 9. 1122 BEIR) |, P2 AR TR IS LI VA IRV VR R DN AR )AL
426 (0.28%¢,0. 326 22 B /R) 7£ — H &L F b (8= F) H IR, SR JG 1E R £33 C 1) 261
0 i S Y O : 5 e AT ) | NG S - 0 g = AR i =) 1A =R R i = RN 4
BN B SUEER R ZE R KI8T 2 S5 s I B CRA5ZF) , B HE A i3 B L/
AL B, B OR BT A I AR # AL T 20 R A (A 2 [ 2 fE R EE 1) o H 2R 2. 1
FZKAF T IR G W) 70 |29 R TR HE BUKAB PR IR -« Mg S04 T 45 & E ML, it 98, S8
JE A , 7= AR K B AR () R T AL G 4927 (0. 16 5E) ©

[0798]  'H NMR (CD30D,500MHz , ppm) 0.77 (s, 3H) ,0.78(d,J=7.3Hz,3H) ,0.81 (s,3H) ,0.86
(d,J=6.6Hz,3H) ,0.91(d,J=6.8Hz,3H) ,1.21(s,3H) ,1.26 (s,3H) ,1.18-1.42 (m) ,1.46-
1.88(m) .1.98 (m,1H) ,2.02 (m,1H) ,2.06 (m,1H) ,2.08 (m, 1H) ,2.26 (m,1H) ,2.55(dd,]J=
13.5Hz,6.9Hz,1H) ,2.78(s,1H) ,3.03 (d,J=8.7Hz,1H) ,3.3-3.36 (m,3H) ,3.42(s,3H) ,
3.6-3.84 (m,3H) ,3.90(d,J=10.3Hz,1H) ,4.22 (m, 1H) ,5.54 (m, 1H)

[0799]  HEIfL & 28

[0800]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (IR) —1,2-— F 3L A ] -14-
H AR L -15-[ [PUA -4 (FF & FE) —20-mE 4% ] FH 46 %%1-1,6,6a,7,8,9,10,10a,10b,
11,12,12a—+—=%-1,6a,8, 10a—P4 FF IE—-4H-1, 4a— A FE—-2H-FERB MR [1, 2—c I ML I —7T—FR R
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N

O 194K 4% 26
[0801]

Na, NH3

DME |

(3% 2)

O ® i {4 28

[0802] B EE1
[0803]  HH T heBtis = Ab4 (60% 73 BN Wi, 842 0, 2. 1 = BEIR) , ARG H a8 H
BHEAZERAE, SR G AE S BR 25k B 0 O ot o 1 90 50 e v 0 1R S A A £E i G
(=T 88 E, I R A 426 (0.1878,0. 21 =B /R) 78 W B Bk (L= 1) i
W IMANH ML) (0. 13127, 2. 12 BEIR) , R 5, 1EI Z 60 °C IR F AT T I B
BEM0n B AERH B EIR G, R WITE LR £ AR AR IR 3 /KW 70 2 - R K
Ve A NUAH , FMgSOa 8%, 1 U8, SR e 72 s Rk 4 = A 7= i A &4 (0. 187,98 %) «
[0804] 53%2
[0805]  j& I H R4 A W27 () i 2% 451 b il B ARRA R Gk A2 4028 SR L5 7= i AL & & 1
BN/ BE TR A F AT FH R B/ 2R R T A i, 49 31 K B B BRI R TR 54028 (0. 1652
[0806]  'H NMR (CD30D,500MHz , ppm) 0.78 (s, 3H) ,0.79 (d, 3H, E/BAf) ,0.80 (s, 3H) ,
0.86(d,J=6.6Hz,3H) ,0.91(d,J=6.6Hz,3H) ,1.21(s,3H) ,1.18-1.42 (m) ,1.50 (m,1H) ,
1.56-1.96 (m) ,1.98 (m,1H) ,2.02 (m,1H) ,2.08 (m,1H) ,2.10 (m,1H) ,2.26 (m, 1H) ,2.55 (s,
3H) ,2.57 (m, 1H, ZB4HEIK)) ,2.80 (s, 1H) ,2.99 (d,J=8.7Hz,1H) ,3.31 (s,3H) ,3.43 (s,
3H) ,3.58 (m,2H) ,3.68(d,J=11.7Hz,1H) ,3.82(d,J=10.5Hz,1H) ,3.84-3.9 (m,2H) ,4.02
(d,J=10.7Hz,1H) ,4.23 (m,1H) ,5.55 (m, 1H) .
[0807]  Hh[AI{K A 429
[0808]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (IR) —1,2- — F &L A HE]-15-
[[4- (2 FEE L) DU A -2H-ME -4 26 | 48 26 ] -14-H1 45 %%-1,6,6a,7,8,9,10,10a,10b, 11,
12,12a—1+—%-1,6a,8,10a—PY H J—-4H-1, 4a- N EE-2H-FEREME [ 1, 2-c PR —7- 32 1%
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s N

Y NaH, Etl "
MeO,, . MeO.,
s ‘ DMF 65°C N o ‘
o o Ts

TsHN N .

O B
a4k bt 26
[0809] TR

Na, NH, \
DME HN
(F% 2)

O ¥ i A4 29
[og10]  DIR1
[0811] T st (60% 73 BUEN Wi, 842 v, 2. 1 ZBEIR) , ARG H D fH H
HEZEAE, SR TE 12 B RFR B I O b o R T e i i 1 S AL BN B V7 A — R i
(=T 85, I R E 26 (0. 1858, 0. 21 2 B8 /R) 78— H B H Bk i (L= T1) TR
o M H B L) (0. 1692 T, 2. 12 BEIR) , R85, 1EI E 60 °C IR SR AT T Ik B
RBEM60 B AERH B ZHIR 5, I WIE LR LB AIE RN AR R 3 /KW 70 2 - L ER K
Ve AN, FMgSO4 188, ik Y& , SR e 72 JL s vl 4 7= AR 7= i Ak 5470 (0. 187%1)
[0812] %2
[0813]  J& I (R4 A 027 (1) i) 2% 45 vh ik B ALKk A%, £ B 45 77 a Ak & W 48 Dl /
W JFAE o N B / 2K FR R AR 72 i, 79 2K 1 AR I R ] 46 42029 (0. 16 70) &
[0814]  'H NMR (CDs0D,500MHz , ppm) 0.77 (s, 3H) ,0.79 (d, 3H, ¥4 HHA11) ,0.80 (s, 3H) ,
0.86(d,J=6.7Hz,3H) ,0.88(d,J=5.3Hz,3H) ,1.21 (s,3H) ,1.18-1.42 (m) ,1.50 (m,1H) ,
1.56-1.88 (m) ,1.92 (m,1H) ,1.95 (m,1H) ,1.99 (m,1H) ,2.03 (m,1H) ,2.08 (m,1H) ,2.11 (m,
1H) ,2.28 (m,1H) ,2.58 (m,1H) ,2.80 (s, 1H) ,2.71 (m,1H) ,2.99(d,J=8.7Hz,1H) ,3.02 (m,
1H) ,3.36(s,3H) ,3.43 (s,2H) ,3.56 (m,2H) ,3.68(d,J=11.7Hz,1H) ,3.84-3.92 (m, 3H) ,
4.04(d,J=10.8Hz,1H) ,4.22 (m,1H) ,5.55 (m, 1H) .
[0815]  Hh[a]{KA 430
[0816]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) ~15-[ (1-G F:HA 0 58) FR4A L] -
8-[(IR)—1,2- —HI R PG ]-14-F4(H-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ &1,
6a,8,10a—PUF JE-4H-1,4a- N EE-2H-FEMS MR [ 1, 2-c ] MLI -7 2 R
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TsH .
o @] b A4h 1 18-/ 8t -6 6\

DMAC
[0817] (3 1)

Na
DME, NH5

(Fmw 2) HaM ; &
& 18] 4444 30

[0818] I¥1.

[0819]  {ERSSM T, Mg Al b &9l (5.050,8. 4322 BE/R) (1-[ (4-FF BEZEIE) Rk 3L ] -
1-R M2 [2.5] %% (4.035,15. 18ZZ B /R) AI18—7d k-6 (2.2370,8 . 4322 B /R) #E I & 2,
P % (16 = FH) Hr i H S 00 W I AU R A A8 R 2R b (R R CR 291 . T, 5. 952 7t
10. 1222 IR) o AE S IR A TR S W16/, 78 J5 78 L /R L e AT INFHC L 4y 2 . H
NasSOs FHEA HLE  ZZFVA 7, FEH A 1SCO CombiflashiffEfR b, f#i HZ B 2.l /C ke 15—
30% , BB 4 B TR AR W), T = AR IR B A [t (5.6250) .

[0820]  MS ESI m/z=881 (M+Na) .

[0821] 2.

[0822]  7E-33°CF, MR ZIE I 20ZF) FIMA L& (248273, 10. 8 FEIK) « HT-1EHY
DME (202 F1) ¥ BE FT 4598 &0 - 72573 B B ) 18] PN IZR NN A8 BR L4589 77 i Ak &4 (9282
5i, 1. 08B /R) 7EDME (22 F) HH IV W K VR A W i ml i 2 /N ik ad ek /s o In N i &1
FH VAR KRN o 78 KB SR JE AR LR LB FK R AR G 93 )2 « FNaSO A ML Z - 28T
A, A F AR B bR R A A4 (5502 5) -

[0823] MS (ESI)m/z=614 (M+H) .

[0824]  HH[AI{LEH31

[0825]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- —HIFL 5 A ]-14-
FAEFE-15-[[1- (FFRE ) SR ] H 4 H]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+
Z-1,6a,8,10a-PU F 3E-4H-1, 4a- N BE-2H-FEMDMH [ 1, 2—c I bR -7 - FR R
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0081

Mel, NaH I
DMF
(F3% 1)
[0826]
OWOH_
Na
DME, NH3 ol
(F% 2)

& [l 4bb-4h 31

[0827] BRI,
[0828]  FEZASKME TN, A& BCH 4L & 930/ D BR L BT 7= A &4 (155258 ,0. 181 %
JEE JR) AE — FR 2 H ke (322 7F) H B VR N30 % NaH (1422 53¢, 0. 36 1 2 BE /R) (1) B F W o
TE 2R 55 A TR A Y5508, INABUL F S (64258 ,0. 451 Z BEIR) I FEIR -G 71671
I, 75 LB CBEANIN HC1H 3 2 o« FNaoSOsa A HLZE « 28 TV 51, P A2 55 FH I (1582 78) o
[0829] 2.

[0830]  7E-33°C I, MR A (10=FH) H AL R U0= T, 1. 812 EE/R) o T M)
DME (5= Ft) ¥ Bt PT 15 R &40 o 752570 B A IS 8] N 3250 0 N A2 3R L3 00 77 Ak &4 (15824
5, 0. 181 %= FE/R) FEDME (2= ) W IS o IR B W i al g 2 /N, s/ oy i i &
() R BV K S o 28 R, SR TG AE LR SR FK R VR B 093 )2 o FINaoSOs TG HLZE - 2B T
W, A B A AR AR A A (1002 50) «

[0831]  MS (ESI) m/z=628 (M+H) .

[0832] AL A 32

[0833]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,15R) —15-[ [ (2R) —2-& 32, 3- — HI &
THIE]-8-[ (AR ~1,2- —H HEHN R -14-BH FH-1,6,6a,7,8,9,10,10a,10b,11,12,12a~
+—4&-1,6a,8,10a- VY F IE—-4H-1, 4a— P BE-20-FERDMK [1, 2—c ] ML -7 FR R

[0834]

i, H e, ‘
HoN ! — e HN , !
“-,,’ :H BF;0Et; "',,’ H
\(\ T ke 6 DCE, 50°C \(\ ) ¥ LA 32

[0835] a4k & 406 (251. 727 ,0. 4182 BE/R) 161, 2- A LK (4. 22 TF) HIVEIR I
HIN B R R A S (208. 9277, 1. 25722 BE /R) AIBF30 (CHoCH3) 2 (0.53Z% T, 4. 182 B
IR) o BT A5 S NETR 5 ) A VRV VL R LR N A 2150°C . 2. 5/NEF 2 J5 , LOMS A TH NMR 7
B4k B 06 1 FE 52 4 o K IONIR SR M B =R ARG 7E LR L. Tg (15271 K (40=TF1)
H oy P« FH R TR (2x40ZTH) 3REBUK Z &5 & IS A VLE , AR IRINIEAT T, 2 J5
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I8 AR R TR 2R BTSSR NI P2 AR VR T TR R o K T AR TR R W AR T I
W, H7E30x1502 KSunfire Prep C180BD 10fMKAE AT 44k iy RO AH i vk 4l CR &y
6325/ IK) s HNE/7K+0. 1 % TFAYESE . SR #2202 T /41, H H BT i 5 RORAH 4 1
AL LT 81120 % -100% £ i /K BRFE , B8 J5 72 253 8 ) LG vhide - &5 & 7= i 4, 78 Dk /b
()R 77T 28R 5 N G EE RN R Th v R B P R 0, AT = A2 6 T A4 R 1 R 1) A
Y132 (146 . 42%) (M LIRER) .

[0836] 'H NMR (CD30D,500MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.85 (s, 3H,Me) ,
0.88(d,3H,Me) ,0.92(d,3H,Me) ,1.01 (d,3H,Me) ,1.04(d,3H,Me) ,1.20 (s,6H,2Me) ,1.23
(s,3H,Me) ,1.24-1.36(m) ,1.41-1.55(m) ,1.59-1.68 (m) ,1.74-1.91 (m) ,1.96-2.03 (m) ,
2.09-2.15(m) ,2.18-2.28 (m) ,2.55(dd, 1H,H13) ,2.88 (s, 1H,H7) ,3.17(d,1H) ,3.42(d,
1H) ,3.49 (abq,2H) ,3.78(d,1H) ,3.80(d,1H) ,3.81 (dd,1H) ,4.17-4.25 (m, 1H,H14) ,5.58
(dd, 1H,H5) .

[0837]  JGiit: (ESI)m/z=602.73 (M+H) .

[0838]  HH[AILA 33

[0839]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) —2-443£-2,3,3-=H
FHTHRIAE]-S-[UR) -1,2- R IH-]-14-B= H-1,6,6a,7,8,9,10,10a,10b,11,12,
12a_+:§h_1 ’ 6a ’ 8 ’ loa_@ Eﬁ%_élH_l 74a_ﬁE§_2H_§ﬂéuﬁﬂﬂ‘ |:1 ) 2_C] ﬂthnﬁ'ﬁj—7_¥fiﬁ§

O OH.

o)
_NH
BnO)LN &
H

HoN 8 HzN ; :
7(/4\ g BF,0Et, %\ i
B &g fbbdh 14 DCE, 50°C - F 19 4b4-4 33

[0841] [y [E 4k 5414 (2.98%C,0. 048 B /R) (IR SR L K H G (2.557%,0. 01588 /R) FIk
B ZRALH (6,152 FF,0. 048 /R) 721, 2- S L J%E (0= F) F I BFH P AR R 5
TES0°C HIIMIE H N4 . 5/ o I TR B 0% H 2 =1, ARG TE LR .1 (400=TF) FluK
(2002 TF) H 40 S Hi 1 « F 1R B (4x50=T1) IREUKZ . IR BN TR 45 & 10 4 1R 4.1
=, Z St iE . 28 KASHT[EAE (6.078) off FH19x150%= KSunfire Preparative C180BDFF: i3
AT I ) 1 RO A B v 5 i [ AR BE AT 24k , 45 B S P2 oy, 25, I SRR IR i
AW T, N FE AR N =/ AR E AR 8L &4 (2.075%) .

[0842]  HE] L 533

[0843]  (BHI77%)

[0844]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-& }£-2,3,3-=H
FTHRIE]I-8-[(UR) 1,2~ —HFEKFIHE]-14-B%=H-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —=4-1,6a,8,10a-PY 1 H—-4H-1,4a— P FE-2H-FENBMK [1, 2-c ] ML -7 R B8
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[0845]
H,NNH,

BF;0Et,
bk 14 DCE, 70°C

[0846]  [m] i [EI4b A 414 (3.07%,0. 048 /K) W TL/KELE (0.7622F,0.024 B /R) Ffk & =
SFALEH (12.36%=TF,0.098 B8 /R) 7E1,2- & Lkt 4. 4= T I EF R P NES, R G
TETOC I INFA2 /NI B BT VR S A TR =R, M EE 302 7+) AuK 20=T) ,
BIR AR B RLI20Z T M LR L1 (125%=F) A Fik B S B /K vl (180=F)
M T8 16 (3x40ZF) XK ZHEAT B4R, 8 5 IR EE TR A A M R O R JZ , i I8
AR AR (3.0%E) o

[0847]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.81 (s, 3H,Me) ,
0.85(d,3H,Me) ,0.90 (d,3H,Me) ,1.05(s,9H,Me) ,1.17 (s,3H,Me) ,1.20 (s,3H,Me) ,1.25 (s,
3H,Me) ,1.23-1.34 (m) ,1.41-1.45(m) ,1.48-1.65(m) ,1.70-1.90 (m) ,1.90-2.00 (m) ,2.06-
2.11(m) ,2.16-2.24 (m) ,2.49(dd,1H,H13) ,2.85 (s, 1H,H7) ,2.96 (d,1H) ,3.38 (d,1H) ,
3.40-3.60 (m) ,3.49 (br d,1H) ,3.82(d,1H) ,3.89 (br m,1H,H14) ,4.07 (d,1H) ,5.56 (dd,
1H,H5) .

[0848]  Jfiits: (EST)m/z=616.40 (M+H) .

[0849]  rh[Al K& W34

[0850]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1, 2- — 3L A ] -14-
B H-15-[[ (2R) -2,3,3- = HI J-2- (R R &%) T %)% 1-1,6,6a,7,8,9,10,10a,10b,
11,12,12a—+—=%-1,6a,8, 10a—J4 F 3E—-4H-1, 4a— A FE—2H-FERBMK [1, 2—c ] ML I —7T-FR R

j\ /NH2

BnO~ N
H |

HN L o HN ,
%\ i H BF;0Et, %\ i
= # il {bo 4 16 DCE, 50°C F a4 34

[0852]  Kirp(alfL & 416 (T00ZZ 7%, 1. 1158 BE/R) FIBEE R IR 7K G (5542270, 3. 33 & )i
IR) MG R A Ok Q12T Wike, 285 FIBF30Ete (1. 4=, 11 2 AR /R) b3, 72
SRR IR AN EN50°C . 761 . 5/ 2Z 5, IINEE Z IBF30Ete (1. 42T, 1122 B
IR) o4 B/INIY 2 ST 5 0 B BE VA FN B IR, SR G AE L SR RIS, AT = AR AR R Rk
RGN RAFAE R (82 SR 5 1 JE . 7E T LCMS (30x100Z KWaters Sunfirefd:,
HEEK , B TSR BHAPEAS I, 751293 B A & F0.05% =3 LFRA10-100% £ i (MeCN) /7K ,
1 FiMasslynx# ) FI84T 2 R A0 UE W ¥ BT 45 P20 o 45 6, FF a8 0 T 3 25 58 oy
Wi, SR G VA R FEA VR T8, T P2 A B T 8 TR [ AR IR R TR AL & 4034 (31022 58) (3
LIRER)

[0853]  'H NMR (CD30D,500MHz , ppm) 80.77 (s,3H) ,0.78 (d,3H, &4 Rk ,0.85 (s, 3H) ,
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0.86 (d,3H, &B4r i) ,0.91(d,J=6.8Hz,3H) ,1.14 (s,9H) ,1.18(s,3H) ,1.21 (s,3H0,1.23
(s,3H),1.23-1.67 @) ,1.73-1.90 (m) ,1.98 (m,1H) ,2.10 (m,1H) ,2.19 (m,1H) ,2.61 (dd,J=
13.4Hz,6.5Hz,1H) ,2.80 (s,3H) ,2.86 (s, 1H) ,2.90 (m, 1H) ,3.44 (d,J=11.9Hz,1H) ,3.48
(m,2H) ,3.71(d,J=11.9Hz,1H) ,3.83(d,J=11.4Hz,1H) ,3.94 (d,J=11.4Hz,1H) ,4.04 (m,
1H) ,5.57 (m, 1H) .

[0854]  J5iit: (ESI)m/z=630.35 M+H) .

[0855]  Hh[AI{LA 35

[0856]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) 15— [ (4—& J& JU & —2H-htk Mg —4—
7)) HER]-8-[(IR) -1, 2- —H BN I ] -14-8 = -1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —5-1,6a,8,10a—VY H IE-4H-1, 4a- P EE-2H-FEREIRK [ 1, 2—c ] ML IR — 732 R

A T
HoN : : —  «  HN :
i F BF5OEt, :
8 ¥ b 27 DCE, 50°C + a4 -4h 35

[0858] i A FRER 7K FH G (4692277, ,2 . 832 BE/R) , it Jo i FIBF30E t2 (1. 1922 TF,9. 422
JEE JR) AbER )4k A 4027 (5802 7%, 0. 9422 BE JR) 1E & L%t (9= TH) H IE L ARG TE A
R TR G INFAEI55°C PR/ 2 5 1% R B v B 28 0, IR JE P LS SR Rk
9 PR VIR SR TEAE I (2T b, 38 R 45 1 3 3 s S ik 8 o FH 9045 v 800 AH £
B (19x100% KWaters Sunfireft, 5%k, UV, FE2070 4 {8 & 4H0.05% =R L1
[1130-100% Z i MeCN) /7K) 2tk B #3 I - 45 & BT A5 F= W8 o IF 18 1 e i 25 R o 58 o ik
9, SRV VR IR R, AT = A2 B 6 TG S T AR (8 R ) 1 Hh A1 A& 4135 (580
Z5)

[0859]  'H NMR (CDs0D,500MHz , ppm) 0. 78 (s,3H) ,0.79 (d,3H, ¥4k ,0.84 (s,3H) ,0.87
(d,J=6.6Hz,3H) ,0.92 (d,J=6.9Hz,3H) ,1.20 (s,3H) ,1.23 (s,3H) ,1.23-2.03 (m) ,2.11
(m,1H) ,2.20 (m,1H) ,2.56 (dd,J=13.2,6.4Hz,1H) ,2.87 (s,1H) ,3.17 (m, 1H) ,3.35 (s, 1H) ,
3.41(d,J=12.1Hz,1H) ,3.49(s,2H) ,3.64 (m,2H) ,3.79-3.88 (m,3H) ,4.02 (d,J=10.0Hz,
11) ,4.18 (m, 11) ,5.58 (m, 11) .

[0860]  JFiitk: (ESI)m/z=616.78 (M+H) .

[0861]  Hh[aAIfKA 436

[0862]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —FIFL A A ]-14-
PR FE-15- [ [PU&—4- (FF L& 3E) —20-Ak Mg -4-F£ ] 48 3%1-1,6,6a,7,8,9,10,10a, 10b,
11,12,12a—+ =% -1,6a,8,10a—PU F F-4H-1, 4a- T BE-2H-FEMBME [ 1, 2-c ] IR —7- R R
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" J‘L /NHZ 7,
[0863] | . & H§ | ’ i
HN 2! — -~ HN -
T BF;OEt,
T dEusd 28 DCE, 50°C o o P-4 36

[0864] i L ERER 2K FH s (1.287%0, 7. T=2BE/K) , B J5 f# FIBF30Ete (3. 252, 25. T2 i
JR) AR R A 28 (1,587, 2. 5T=BE R) 7E S L%t (25. 82 ) IR, SR IEE AR
M T ZIRE W INIRENSEC o /N 25 P12 SN 74 H) 28 5R , SR 5 7R L SR TR IR
9 PR VIR S R RAE R I (52T v, 8 PR 45 1 3 3 s S ik i o FH 90045 v 2800 AH £
B (19x 100ZKWaters Sunfirett,5Zk, UV—H, ZE2040 40 N ff FH &6 0.05% =M L%
[1130-100% Z. i (MeCN) /7K) 2tk FT 15 8 Wk - &5 & BT 1S 72 W08 o 5 38 3 e i 28 R 43 5B 43k
9, SRV VRV R , AT P42 B 6 S TR AR (R R 1) 1 R [R1 A& 4136 (800
Z5)

[0865]  'H NMR (CD30D,500MHz , ppm) 0.79 (s, 3H) ,0.80 (d, 3H, #4>r ###%) ,0.83 (s, 3H) ,0.88
(d,J=6.6Hz,3H) ,0.92(d,J=6.8Hz,3H) ,1.20(s,3H) ,1.23(s,3H) ,1.24-2.16 (m) ,2.21
(m,11) ,2.62 (m, 1H) ,2.74 (s,3H) ,2.88 (s, 1H) ,3.02 (m, 1H) ,3.42(d,J=11.7Hz,1H) ,3. 44~
3.67 (m,4H) ,3.76-3.85 (m,2H) ,3.76-3.85 (m,2H) ,3.86-3.96 (m,2H) ,4.00 (m, 1H) ,4.04-
4.14 (m,2H) ,5.60 (m, 1H) .

[0866]  JFiitk: (ESI)m/z=630.54 (M+H) .

[0867]  H[AILA 3T

[0868]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —HI FL 5] -14-
e He-15-5% %-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8, 10a—Py F -
4H-1, 4a-NEE-2H-FERB MR [ 1, 2-c] ML I -T- 2 1%

N—NH_
O
o]

BF;OEt,
DCE, 50°C ;
(F% 1) )
[0869]
OxOH._
HoNNH,
EtOH HeN”
(5% 2) HO PR ¥ o4 37
[0870]  BI%1.
(08711  FEZEW N, ¥ = HALI 4l (12. 32 F,97. 92 BE/R) 212/ It A\ 2] (1S, 4aR, 6aS,
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TR,8R,10aR, 10bR, 12aR, 14R, 15R) —8-[ (IR) ~1, 2~ F R 2 ] - 15- S S - 14-F - 1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —~4~1,6a,8,10a—PU F F—4H-1, 4a— A fE—2H-3ES
k[ 1, 2-c ML -7- R IR (FEA B AL G L D IR A3 B P2 A &40 s 550, 9. 96 & BE
JR) FIN-Z FE AR R — IR A% (1.947¢, 1. 2022 BE/R) 721, 2- & Lk (1122 F) R IvE iR
L 7E50°C NN IR R BB G VIR G nr KR AR Sl TR R BB G LIR 4
B FIKZ 18153 2 0 S AR - FH G R L ERFR UK Z « FNa2SO T4 A A WLE RS 1E
I e 0 WRAR o A% FH PR (2 a0 B 1S 5 R W » FH0-50% £ R £ s AE 1E P Je 1 7
TRGEAE , TP AR R T [ AR ) 7= 4 (4. 16 58,66 %) o

[0872]  'H NMR (400MHz,CD30D) 80.71-0.82 (m,9H) 0.86 (d,J=6.69Hz,3H) 0.91 (d,J=
6.78Hz,3H) 1.20(d,J=15.72Hz,20H) 1.94 (d,J=17.67Hz,11) 2.10(d,J=12.89Hz, 1H)
2.20(dt,J=13.61,6.84Hz,1H)2.29(dd,J=13.57,6.49Hz,1H) 2.85(s,1H) 3.26 (d,J=
9.52Hz,1H) 3.35(s,2H) 3.42(s,2H) 3.69 (d,J=11.67Hz,1H) 4.05(ddd,J=11.69,9.49,
6.49Hz,1H) 5.47 (d,J=5.86Hz, 1H) 7.58-8.08 (m,4H) .

[0873] 2.

[0874]  ZEEIE MR B RIS 774 (4.16750,6. 58 BE/R) £ L BF (1402 T}) th IR
W — /KGR (132, 26 T2 BEIR) , Wi HE I 1S I BV A WAL o 4 I BETR & IEN
7K CRZ12002=F) PR £ B (250Z=F) KRG, SR e IN AN FINaCl /K (L00=T1)
MNTIT = A2 L PTTE o I8 S S 46 [l 44, FH /KB 8% , SR a2 IR b ) o 76 ok B 2% S 16
H B AE 78 RO AR B 225 B8 1) 7K o 78 5725 2o & 09 710 AT 242 1 62 3 4R 1) o 1]
th&37 (3.247%5,100%) »

[0875]  'H NMR (400MHz,CD30D) 80.70-0.81 (m,12H) 0.84 (d,J=6.64Hz,3H) 0.91 (d,J=
6.78Hz,3H) 1.24(d,J=13.76Hz,19H) 1.98-2.13 (m,2H) 2.28-2.35 (m, 1H) 2.38 (dd, J=
13.40,6.37Hz,1H)2.73 (s, 1H) 3.14(d,J=9.47Hz,1H) 3.35(d, J=11.67Hz, 1H) 3.46 (s, 2H)
3.62(ddd,J=11.62,9.54,6.32Hz,1H)3.70(d,J=11.71Hz,1H) 5.55(d,J=5.71Hz, 1H) .
[0876]  Hh[aAI{KA 438

[0877]1  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR,14R,15R) -8—[ (1R) —1,2- - FI B ]-15-
S HE-14-[5- (4-mtngdE) -10-1,2,4-=mM-1-%#£]1-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—1 —4-1,6a,8, 10a—PU H FE-4H-1, 4a- A BE-2H-FEMSIR [ 1, 2-c J ML TR TR, (4-F %A
FERHL) HI R
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[0878]

Ty o
PMB-Br N LA A
— ()

K2CO3, DMF <N’"'~ .’4

g 9 :
(F82) et R & a4 bd 38

[0879] 1.

[0880] R [EI 4k A 437 (3.245¢,6. 452 /R) FIN-[ (1E) — (= R AL) HH JE I 3 T b g —
- (12650, 7. 102 BE/R) 78 LB (1002 F) A BV TR A A B S H P AN B E R SR
PR BN AR R0 °CHHEFRF LN o RV IS IE A I 2 iR, FE DI R 1T 28 4
BE o TR R RUAE LR LB MUK Z 18143 J2 , 5y BE AR JZ « - G BR S BRI BUK JZ - FH AN
NaCl/K e A A A NLZ , FNazS0a T8 , S8 5 LEI A IR 77 R W4 o 38 A PR £ 1k
b PR R AR Y, FH0-10% F EEAECH2C Lo A VA VRBE B2 , AT = AR 1 B Tl AR B 724 (2. 71
77,68%) .

[0881]  'H NMR (400MHz,CD30D) Sppm 0.74-0.83 (m,9H) 0.87 (d,J=6.69Hz,3H) 0.91 (d,]J=
6.78Hz,3H) 1.08-1.72 (m,15H) 1.71-2.00 (m,5H) 2.06-2.26 (m,3H) 2.26-2.42 (m, 1H) 2.85
(s,1H)3.41(d,J=11.81Hz,1H) 3.45-3.57 (m,2H) 3.72-3.93 (m,2H) 5.48 (d, J=5.66Hz, 1H)
5.62(ddd,J=11.68,9.82,6.47Hz,1H) 7.90-7.93 (m,2H) 8.11 (s, 1H) 8.74 (dd,J=4.61,
1.49Hz,2H) .

[0882] 2.

[0883] [P ERIM =) (2. 7150, 4. 402 BE/R) 7£ — F L H ik Jie (302 F) s i Im A
BRIZAH (12.05¢,88. 0= B /R) AH4-H S LR FH AR IR A)) (0. 64,4 . 40 B R) AE =T 5%
PSRRI 4 P A IRONR & 03 AN 7K CRZ13002 ) 9 FH 4R B HE X, A
FINaClZK B TR BE S S WA NLE , FNaoSOa 158, R /D 1 s 77 T R 4a o A s € 13 v 41
1355 R4, F0-10% F BEAECH2C1oH FVA GRS , AT 72 A8 1 20 [l A DR ) A TR) 46 54038
(2.60%¢,80%) -

[0884]  'H NMR (400MHz,CDC13) 80.71(d,J=7.17Hz,6H) 0.78 (d,J=6.78Hz,3H) 0.81(d,]
=6.69Hz,3H) 0.87 (s,3H) 1.04-1.57 (m,11H) 1.68-1.92 (m,4H) 1.97-2.28 (m,3H) 2.59 (d,J
=5.27Hz,1H) 2.81 (s, 1H) 3.41(d,J=12.15Hz,1H) 3.44 (s,2H) 3.79(s,3H) 3.89(d,J=
12.01Hz,1H) 4.04 (dd,J=9.37,5.27Hz,1H) 4.86 (d,J=11.96Hz,1H) 5.03 (d, J=11.96Hz,
1H)5.28 (d,]=5.66Hz,1H) 5.73 (td,J=10.30,7.17Hz,1H) 6.85 (q,J=4.82Hz,2H) 7.25 (d,
J=8.74Hz,2H) 7.75(dd,J=4.54,1.46Hz,2H) 7.98 (s, 1H) 8.74 (d, J=5.86Hz, 2H) .

[0885]  Hh[AI{KA 39

[0886]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) —1,2- - F &R FE]-15-
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A -14- G-BEME[1,2-a] M nE-7-3E-1H-1,2,4-=m-1-3£) -1,6,6a,7,8,9,10,10a,
lOb ’ 11 9 12 ’ 123_‘1_‘:/?:‘(4_1 ’ 6a ’ 8 ’ loa_m Eﬁ%_ZLH_l ’ 4a—W@?—2H—§r§D§ﬂﬂ‘ [1 ’ 2_C:| H[:I:ur‘:'}fj_’?_;&
1%, (4-F 48 L 2R HL) H g

<\/N Z I
AcOH, 90°C
(F5% 1)
[0887]
N
S
( N OYoPMB
PMB-Br Z g 1E
<\L
K,COj4, DMF NN PMB = 4- 7 Uk % 7k

(F%x 2) _
HO™ &g + ia fe bt 39

[0888] s FHX - B4k & M 38 B ik 1) AHAA K 77 v , LA b [RIAL & W 374 v e aa A1 B il %

PR A

[0889] 'H NMR (400MHz , H!E¥—~d4) .ppm 0.72(d,J=15.67Hz,8H) 0.77-0.87 (m,5H) 1.06-

1.14 m,2H) 1.17 (s,3H) 1.23 (s,3H) 1.25-1.69 (m,5H) 1.81 (d,J=13.37Hz,5H) 2.11 (dd, J=

14.23,7.79Hz,3H) 2.25-2.42 (m,1H) 2.86 (s, 1H) 3.34-3.56 (m,3H) 3.76 (s,3H) 3.79-3.96

(m,2H) 4.87-5.10 (m,2H) 5.40 (d,]=6.64Hz, 1H) 5.56-5.82 (m, 1H) 6.87 (d, J=8.64Hz, 2H)

7.28(d,J=8.64Hz,2H)7.36 (d,J=7.08Hz,1H) 7.71(d,J=1.17Hz,1H) 7.99 (s, 1H) 8.10 (s,

1H) 8.20 (s, 1H) 8.60 (s, 1H) .

[0890]  Hr[E] LA 440

[0891]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R,15R) -8 [ (1R) —1,2-— F 3L K FE]-15-

SR IHE-14-[5- Q-W A -4t ) -18-1,2,4-=m-1-3£1-1,6,6a,7,8,9,10,10a, 10b,

11,12,12a—+—=4&-1,6a,8,10a- Y i H£—4H-1, 4a- A BE-2H-FEMBMK [ 1, 2-c T LR -7-FR R ,

(4-H A B R ) HY s
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Me
Me i XN N&\N/
N._= l
ACOH, 90°C i :
(#3% 1) :
[0892]
Me!
=N Oy, -OPMB
PMB-Br \ s P 25
S @
K,CO3, DMF NN, PMB = 4- Uk % fUk
(#3%2) , : , .
H T & ) 4LA4 40
[0893] {5 FHXS T (Al AL & 438 A i IR I ARALLIR) 7 v, CA AR (R 4L & W3 THE AR di #p k) il 2%
b &Y

[0894]  J5iitf: (EST)m/z=768.0 (M+H) .

[0895]  HA[EIfL & 4L

[0896]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (IR) -1, 2- — F 3L A ] -15-
HEFE-14-15- @-nene FL) -1H-nkmg-1-#£1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —
2-1,6a,8,10a- U H H-4H-1,4a- N EE-2H-FEMOME [1, 2-c JMEMG -7 R IR , (4-H SRR AE)
HH g

=
N
AcOH, 90°C _
(5% 1) .
[0897]
=N Oy, -OPMB
PMB-Br \_/ E S B
K;COg, DMF 2

PMB = 4-7 S R R

(#%2)
+1aj4ba4h 41

[0898]  DIE1.

[0899]  iiuct HH E) AL & W380 TR 1 B ff ik () ARAA IR St 2 , 48 B3 - (R 2R &) —1- (4-ntkmg
B) -2-P%%—-1-Ff (cf.J.Heterocyclic Chem.1977,14,345-347) , LA [EI4LE W37 AL LG
&, il 4 75 R S .

[0900]  'H NMR (400MHz,CDC13) 0.77 (d,J=7.17Hz,6H) 0.80-0.97 (m,9H) 1.12 (s,3H) 1.20
(s,3H)1.21-1.67 (m,8H) 1.71-1.97 (m,6H) 2.00-2.23 (m,4H) 2.87 (s, 1H) 3.38 (d,J=
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10.98Hz,3H)3.83(d,J=11.91Hz,1H) 4.14(d,J=9.18Hz,1H) 5.33 (d,J=6.05Hz,1H) 5.61
(dd,J=10.01,4.34Hz,1H)6.37 (d,J=1.85Hz,1H) 7.50 (d,J=6.10Hz,2H) 7.63 (d,J=
1.85Hz,1H)8.70 (d,J=6.10Hz,2H) .LCMS:616 (M+H) .

[0901] B2,

[0902] i (AL & P38 BR2 P fii il (1) AR ALK I A , DA BRI S 1 P~ A& W0 ke a6
PR & AL &4

[0903]  'H NMR (400MHz,CDC13) 0.70(d,J=12.54Hz,6H) 0.79 (dd,J=10.47,6.76Hz,6H)
0.84(s,3H) 1.09(s,3H) 1.14 (t,J=6.61Hz,2H) 1.21 (s,3H) 1.23-1.63 (m,7H) 1.69-1.88 (m,
5H) 1.97-2.20 (m,4H)2.82(d,J=1.17Hz,1H) 2.95 (s, 1H) 3.33-3.46 (m,3H) 3.79 (s, 3H)
3.82-3.88 (m,1H)4.11(d,J=9.57Hz,1H) 4.48(d,J=0.59Hz,1H) 4.81-5.06 (m,2H) 5.27 (d,
J=5.76Hz,1H) 5.60 (t,J=10.15Hz,1H) 6.35(d,J=1.85Hz,1H) 6.86 (d, J=8.69Hz , 2H)
7.22-7.28 (m,2H) 7.60(d,J=1.85Hz,1H) .

[0904]  wh[AIfL A H42

[0905]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (IR) —1,2- — F &R ]-15-
SR FE-14-[5- (2-MEmy 3L) —1H-ntkme-1-3£1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —
Z-1,6a,8,10a-PY FH FE—-4H-1,4a- N EE-2H-FEOMR [ 1, 2-c I LM -7 R IR , (4-F AL A IE)
H Il

S A
N
\ !
AcOH, 90°C
(H3 1)
[0906]
| A O\\E’,OPMB
PMB-Br g e
N
K,COj, DMF NN PMB = 4- 74t % Uik
(% 2)

T b fe bt 42

[0907]  j&@it R A AL S 441 FF IR I AR AR I 8 5 BA A TR P37 9 L 4 A4 L i) £ TR) 4k
“42.,

[0908]  'H NMR (400MHz,CDC1s) 0.66-0.94 (m, 15H) 1.10 (s,3H) 1.14 (dd,J=9.81,2.34Hz,
2H)1.18-1.24 (m,3H) 1.24-1.63 (m,7H) 1.82(d,J=14.30Hz,4H) 2.06 (t,J=13.50Hz, 3H)
2.18(s,1H)2.27(dd,J=13.62,6.25Hz,1H) 2.81 (s, 1H) 3.34-3.55 (m,3H) 3.80 (s,3H) 3.86
(d,J=11.96Hz,1H)4.14 (d,J=7.61Hz,1H) 4.81-5.07 (m,2H) 5.31 (dd,J=3.76,1.90Hz,
1H)5.78 (ddd,J=11.95,9.70,6.17Hz,1H) 6.38 (d,J=1.81Hz,1H) 6.87 (d, J=8.69Hz, 2H)
7.13(dd,J=5.12,3.61Hz,1H) 7.22-7.26 (m,1H) 7.32(dd,J=3.61,1.12Hz,1H) 7.41 (dd, ]
=5.13,1.02Hz,1H) 7.57(d,J=1.56Hz, 1H) .

[0909] St {5
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[0910]  BRAESA BLHH , T M St 45 - B R R A& 1035 & — NI G 3 A R = s
FR SR 73 B o X, FEE G OL T, 2 I B “15 265 @b & 47 8l SRR L &4, “19
B F—RE g STt E 7 e AL SR HI T LSRR R, 2 FR A = e IR 25T
FIAR AL B o 3 A8 RS BRAA i B9 e ] 38 3 8 8 60 SC ik R 12 3 A5 vk SE Ak (B an - &
= [ TCHLIE AT, GONaHCOs) o B i e 1) e 6 T FH Ve 25 Bl S & 1 A HLIR B LR 8 it
FNTTVE S LA o B, T e ) 5 7T 2 F = R TR 35 38 P& 4 1) o 1 A e T ) 5
[0911] Syt fs)1

[0912]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
HETHIAI-8-[UR-1,2- W EKHE]-14- 1H-1,2,4-=M:-1-3£)-1,6,6a,7,8,9,10,
10a,10b,11,12,12a—1 —%-1,6a,8, 10a—P4 H Fk-4H-1,4a- P RE-2H-FEH [1, 2—c ML ARG —7—

FRIR (St 51l 1A)
[0913] Al

[0914]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
FETRIE]-8-[AR) -1,2- —HIEFIE]-14- 4H-1,2,4-=M-4-%)-1,6,6a,7,8,9, 10,
10a,10b,11,12,12a—1 —%-1,6a,8, 10a—P4 H Fk-4H-1,4a- N EE-2H-FEH [1, 2—c ] ML ARG —7—
R (Lt 1B)

BF30Et,, DCE

F [a] 4k Avdh 14

[0915]

F #4518

[0916]  Kieplalfk& 414 (100mg, 0. 16mmol) i 5 Z Kk (1.6mL) KX F1H-1,2,4-=
I (56mg,0.8mmol) FIBF30Et2 (0.21mL,1.6mmol) XbFH , 4R 5 IR S WIHE B/ 54 T #3150
Col.5/N0JE K S RO AV A SR, B WA, TR T FF B P R B VR A i et o) 28 B
JRIEH (30x 100mm Waters Sunfirefd:,5m, HiME %5 1E B 1K, 0-100% 0. 05% —# LR
[0 I /KA & BT[] 1245 8, A8 FIMass Lynx 3R 70 55 & £ B4 B AR =g &
I I L e A 2R ASGER 7y R 4 5 T 48 VR &5 R R VR 15 31 (1 6 T8 52 TR AR B STt 1 1A (84mg)
W AT B S MR PR o 6 3 B IS e i 28 RG34 B A R AR R R T-15
B H A0 AR SL 45 1B (2mg) o

[0917]  SEjtifsl1A:

[0918]  'H NMR (CDs0D,500MHz ,ppm) 0.77 (d,J=7.1Hz,3H) ,0.77 (s,3H) ,0.85 (s,9H) ,0.86
(d, 3H, 3 5 1E#) ,0.89 (s, 3H) ,0.90 (d, 3H, 7 #E#) ,0.91 (s,3H) ,1.16 (s,3H) ,1.21 (s,
3H) ,1.23-1.66 (m) ,1.79-2.02(m) ,2.15 (m,1H) ,2.19 (m,1H) ,2.41 (dd, J=13.6Hz,6.5Hz,
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1H) ,2.63(d,J=9.8Hz,1H) ,2.85(s,1H) ,3.49(d,J=11.8Hz,1H) ,3.54 (dd,J=11.7Hz,
1.9Hz,1H) ,3.61 (d, 1H, &B4r18E#7) ,3.63 (d, LH, ¥4 #E#) ,3.79(d,J=9.8Hz,1H) ,3.97 (d,
J=11.9Hz,11) ,5.48 (m, 1H) ,5.62 (m, 1H) ,8.06 (s, 1H) ,8.59 (s, 1H) .

[0919]  J5iit: (ESI)m/z=653.66 M+H) .

[0920] =yt 1B:

[0921]  'H NMR (CDs0D,500MHz , ppm) 0.77 (d,J=7.1Hz,3H) ,0.77 (s,3H) ,0.85 (s,9H) ,0.86
(d,J=6.9Hz,3H) ,0.88(s,3H) ,0.91(d,J=6.9Hz,3H) ,1.17 (s,3H) ,1.21(s,3H) ,1.23 (s,
3H) ,1.22-1.66 (m) ,1.8-2.05(m) ,2.15 (m,1H) ,2.19 (m,1H) ,2.42 (dd,J=13.5Hz,6.4Hz,
1H) ,2.64 (d,J=9.8Hz,1H) ,2.85 (s, 1H) ,3.27 (d,J=10.0Hz, 11) ,3.50 (d, J=11.9Hz, 1H) ,
3.54(dd,J=11.7Hz,1.8Hz,1H) ,3.62(d,J=11.7Hz,1H) ,3.74 (d,J=9.6Hz,1H) ,3.90(d,]
=11.8Hz,1H) ,5.49 (m, 1H) ,5.60 (m, 1H) ,8.08 (s, 1H) ,8.58 (s, 1H) .

[0922]  J5iit: (ESI)m/z=653.66 M+H) .

[0923]  Sjsif2

[0924]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }-2,3- —HI &
THIAI-8-[UR) -1,2- —H HHE]-14- (1H-1,2,4-=m-1-3£)-1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+ =4-1,6a,8,10a—Y H J—4H-1,4a— P EE-2H-FE 37 [ 1, 2—c ] ML IR -7 R 2

% .y

[0925]
BF,0EL,

" 4
H,N : HsN ;
f at S B0 f St
& [a4ke49 6
[0926]  ¥41H-1,2,4-=M (43.7mg,0.633mmol) FIBF30 (CH2CHs) » (150m1,1.184mmol) A
B R A4 A 406 (69.3mg,0.115mmol) AE1,2- —5 L% (1.2ml) FIHERE G O TSR o 4 S S TR
EPMIAREIS0C, BEIEFHL, 2,4 = MAREESOR Y PR M B AR 1. 5/ 5, W
JiR BBk FH R A% B 4IRS 7 v TR Ak B W06 05 58 45 TH FE o 45 I IR A 078 BN 2 505 15 R 711
G R R YD E T RS KR B e T R, 4 PR S G ZE AT A (19x 150mm
Sunfire Prep C180BD 10um column) #Zfift , 81X £)35mg, F&0.1% = LRI LM /K44
FHAT BN B 7= 5 ORUAR T 20 436 I I8 28 RV 7] 5 144 5 B A DA L B R A R
T3 23 AR bR AL S (52 1mg) -
[0927]  'H NMR (CD30D, 500MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.81 (d, 3H,Me) ,
0.86(d,3H,Me) ,0.88(d,3H,Me) ,0.89 (s,3H,Me) ,0.92 (d,3H,Me) ,0.93 (s,3H,Me) ,1.18 (s,
3H,Me) ,1.23(s,3H,Me) ,1.24-1.37(m) ,1.41-1.47 (m) ,1.49-1.68 (m) ,1.78-2.04 (m) ,
2.12-2.25(m) ,2.42(dd, 1H,H13) ,2.62 (d,1H) ,2.86 (s, 1H,H7) ,3.48(d,1H) ,3.50 (d, 1H) ,
3.55(dd,1H) ,3.62(d,1H) ,3.78(d,1H) ,3.96 (d,1H) ,5.50 (dd, 1H,H5) ,5.58-5.66 (m, 1H,H
14) ,8.16 (%is, 1H, =M) ,8.73 (%is, 1H, =M)
[0928]  Jfiit: (EST)m/z=639.65 M+H) .
[0929]  sEjitifsl3
[0930]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2S) -2, 3—— F 3£-2— (H
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) THRIEI-8-[(UR) -1,2- —HANKR]-14- (1H-1,2,4-=M-1-3£)-1,6,6a,7,8,9,10,
10a,10b,11,12,12a—+ —4-1,6a,8,10a- Y F 3&-4H-1,4a- N EE-2H-FEFF [1, 2-c ] ML IR —7—
RIR

[0931]
BF,OFEt,

DCE, 50°C

A {kaedh 9
[0932] R FHISRAASL 512 v R B #A% , AR (R4 S O 469, s Al A5 2 3
li] P IR BB REAL B 4 o
[0933]  'H NMR (CD30D, 600MHz , ppm) §0.68 (d,3H,Me) ,0.76 (s,3H,Me) ,0.77 (d,3H,Me) ,
0.84 (d,3H,Me) ,0.85(d,3H,Me) ,0.89 (d,3H,Me) ,0.90 (s,3H,Me) ,1.11(s,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.35(m) ,1.40-1.44 (m) ,1.47-1.56 (m) ,1.59-1.65 (m) ,
1.71-1.76 (m) ,1.81-1.95(m) ,2.10-2.22 (m) ,2.32 (s, 3H,NMe) ,2.38 (dd, 1H,H 13),2.83
(s,1H,H7) ,2.96(d,1H) ,3.51 (d,1H) ,3.52(d, 1H) ,3.53 (dd,1H) ,3.60(d,1H) ,3.87 (d,1H) ,
3.91(d,1H) ,5.46 (dd, 1H,H5) ,5.55-5.62 (m, 1H,H14) ,8.07 (s, 1H, =™) ,8.57 (s, 1H, =
M)
[0934]  J5iit: (ESI)m/z=653.65 M+H) .
[0935]  sEjitifil4
[0936]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—-[ [ (2S) —2— (= & 3L) -2, 3-
THEETRIE]-8-[(IR) -1,2- —HI A KE]-14- AH-1,2,4-=M-1-%5)-1,6,6a,7,8,9, 10,
10a,10b,11,12,12a—+—=%-1,6a,8,10a-PU F H-4H-1,4a- A BE-2H-FEH [1, 2—-c ] ML -7—
RIR

BF30E1,
DCE, 50°C

d 15444 11
[0938] R ALt 2 b #h R 44 , LR AL S L LR IGEY), il f o S 2 3
[ A IR BT A REAL B 4 o
[0939]  'H NMR (CD30D,600MHz , ppm) 80.74 (d, 3H,Me) ,0.76 (s,3H,Me) ,0.77 (d,3H,Me) ,
0.85(d,3H,Me) ,0.87 (d,3H,Me) ,0.89 (d,3H,Me) ,0.91 (s,3H,Me) ,1.14 (s,3H,Me) ,1.18 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.35(m) ,1.39-1.44 (m) ,1.47-1.56 (m) ,1.58-1.65 (m) ,
1.79-2.02(m) ,2.09-2.21 (m) ,2.38(dd, 1H,H13) ,2.74 (s,3H,NMe) ,2.75 (s, 3H,NMe) ,2.83
(s,1H,H7) ,3.08(d,1H) ,3.52(d,2H) ,3.60(d,1H) ,3.61 (d,1H) ,3.81 (d,1H) ,3.91 (d,1H) ,
5.46 (dd, 1H,H5) ,5.57-5.64 (m, 1H,H14) ,8.08 (s, 1H, =M#) ,8.67 (s, 1H, =M) .
[0940]  J5iif: (ESI)m/z=667.68 M+H) .
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[0941]  SEjitifs5

[0942]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) —14— (3-& IE—-1H-1,2,4- =M1
#)-15-[[ (2R) -2,3- = H 32— (FEE) TH]HA]-8-[ (IR -1,2-—HK*E]-1,6,6a,7,8,
9,10,10a,10b,11,12,12a—+ "5-1,6a,8,10a-PU F J&-4H-1, 4a- P EE-20-FEFF [1, 2-c ] Ak

-T2 R

[0943] |

\
(N Pte., ‘
HN A BF30Et; HN o 5
AZ/\ DCE, 50°C 4(\ : A
a4 8

[0944] #3-FHE-1,2,4-=M: (13.8mg,0.164mmol) FIBF30 (CH2CHs) 2 (4111,0.324mmol) il
AF AL &8 (20. 2mg, 0.033mmol) £E1,2- =4 Z %% (0.33ml) HIHtEE 5 I - ik
FN50°C , J SR AP0 N o TR B - 37N i 3305 BB R HAZ R iR B 7 o T AL A 8 56 4
THFE B S SR A Y074 H B =0, ¥R, B3 2 & ok B E T B 12 5k B
WA AE R, FHE A E AT A (19x 150mm Sunfire Prep C180BD 10um column) 4§
1, 0. 1% =M ORI SN /7K AR Z e o K 7= 4 v R AE Eu i 20 43 5 9, Bl 78 K
I F45R B WD B AR A R R T 45 2 B AU E AR B bRk &4 (16 3mg) o

[0945]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.85(d,3H,Me) ,
0.86(d,3H,Me) ,0.87 (s,3H,Me) ,0.90 (d,3H,Me) ,0.90 (d,3H,Me) ,0.94 (s,3H,Me) ,1.15 (s,
3H,Me) ,1.20(s,3H,Me) ,1.22-1.34(m) ,1.39-1.44(m) ,1.47-1.65(m) ,1.73-1.96 (m) ,
2.00-2.07 (m) ,2.09-2.14 (m) ,2.15-2.22 (m) ,2.34 (dd, 1H,H13) ,2.46 (s, 3H,NMe) ,2.84 (s,
1H,H7) ,3.01(d,1H) ,3.47(d,1H) ,3.51 (dd,1H) ,3.57(d,1H) ,3.63(d,1H) ,3.74(d,1H) ,
3.85(d,1H) ,5.29-5.35 (m, 1H,H 14) ,5.48(dd,1H,H5) ,8.22 (s, 1H, =M) .

[0946]  JFii: (EST) m/z=668.65 (M+H) .

[0947]  SEjitif5l6

[0948]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -15—[[ (2R) —2—& 3&E-2,3-— F 3t
THIE]-14- 3-¥R-4H-1,2,4-=M-4-3) -8-[ (IR) -1,2- —~H A #]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a~+—-4-1,6a,8,10a- U F H-4H-1,4a- A BE-2H-FEH: [1, 2-c ] LM -7-
IR (SLitf16A)

[0949]  FI

[0950]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -15—[[ (2R) —2—& }&-2,3- — F 3t
THIE]-14- 6-9R-1H-1,2,4-=M~1-F) -8-[ (IR) -1,2- ~H K H#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a~+—4-1,6a,8,10a- U F H-4H-1,4a- A BE-2H-FEH: [1, 2—c ] LM -7-
IR (St f516B)

[0951] A

[0952]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -15—[[ (2R) —2—& 3&E-2,3-— F 3t
THIE]-14- GR-1H-1,2,4-=M~1-3£) -8-[ (IR) -1,2- ~H {H#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a~+—-%-1,6a,8,10a-PU F H-4H-1,4a- A BE-2H-FEH: [1, 2—c ] LI -7-
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RIR (St f5116C)

[0953]

i1 6B _ k1) 6C
[0954]  ¥43-JR-1H-1,2,4-=M (32.1mg,0.217mmol) FIBF30 (CH2CH3) 2 (54n1,0.426mmol)
TN A 4k & 406 (26 .0mg , 0. 043mmol) £E1,2- & 2% (0.43ml) (K HERE S5 BV -
IE50°C , [ MR A WINIR B O 1. 75/N 5, VBTG F AT HAZ i A6 3R o AR R A &4
6% TR THFE K NV E DA H R IR, 2R IEH], B IR 2 T E R R )
BB S, HE OB EN A (19x 150mm Sunfire Prep C180BD 10um column) 34T
3B BEAR R R/ 7K+0.1% =T OR s & I 5 e B o i o7 B e A A 1) v s A £
T 2R 43, B A% R VA K BR BB 0 M\ £ T AN 2 R A R T A5 B € AR R S 51 6 A
(3.6mg) s & FF & A 5 e i i Ar B 5 MRV 5 O Ca B 9 0y U 5 I R 5% B )
M\ B AR AR R R 15 21 B B[ A40TR 1 S 451168 (13 . 1mg) s & & S 8 U it 1 47 & 5
PR ) v 50 AE 8 53 » 80 472 T8 791 gk B A DA 0 T AR R AR AR R 115 3810 1 i R 1)
S 516C (5. 8mg) -
[0955]  Sijifaf56A :
[0956] 'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.81 (d,3H,Me) ,
0.84(d,3H,Me) ,0.85(d,3H,Me) ,0.88 (s, 3H,Me) ,0.89 (d,3H,Me) ,0.94 (s,3H,Me) ,1.16 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.35(m) ,1.40-1.44 (m) ,1.46-1.65(m) ,1.73-1.96 (m) ,
2.11-2.22 (m) ,2.43 (%dd, 1H,H13) ,2.79 (%&d, 1H) ,2.84 (s, 1H,H7) ,3.49(d, 1H) ,3.53(d,
2H) ,3.60(d,1H) ,3.73 (%d,1H) ,3.94 (d, 1H) ,5.50 (dd, IH,H5) ,5.72-5.80 (%&m, 1H,H14) ,
9.29 (%is, 1H, =M) .
[0957]  JHi%. (ESDm/z=717.32(719.32) (M+H) .
[0958]  sZjitif516B:
[0959]  'H NMR (CD30D,600MHz , ppm) 80.75 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.79 (d, 3H,Me) ,
0.83(d,3H,Me) ,0.84 (d,3H,Me) ,0.88 (s, 3H,Me) ,0.89 (d,3H,Me) ,0.91 (s,3H,Me) ,1.13 (s,
3H,Me) ,1.19 (s,3H,Me) ,1.22-1.34 (m) ,1.39-1.43 (m) ,1.46-1.56 (m) ,1.58-1.64 (m) ,
1.72-1.95(m) ,2.09-2.21 (m) ,2.30(dd, 1H,H13) ,2.83 (s, 1H,H7) ,2.85(d, 1H) ,3.48 (d,
1) ,3.48(d,1H) ,3.54 (dd,1H) ,3.60 (d,1H) ,3.88 (d,1H) ,3.95(d,1H) ,5.47 (dd, 1H,H5) ,
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5.71-5.77 (m, 1H,H14) ,8.10 (s, 1H, =M) .

[0960]  JHif. (ESD)m/z=717.32(719.32) (M+H) .

[0961]  SLjitif5l6C :

[0962]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.82(d,3H,Me) ,
0.85(d,3H,Me) ,0.86 (s,3H,Me) ,0.86 (d,3H,Me) ,0.89 (d,3H,Me) ,0.92 (s,3H,Me) ,1.16 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34 (m) ,1.39-1.44 (m) ,1.48-1.65(m) ,1.76-1.96 (m) ,
2.11-2.22 (m) ,2.41 (dd, 1H,H13) ,2.72(d, 1H) ,2.84 (s, 1H,H7) ,3.47 (d,1H) ,3.50(d,1H) ,
3.52(dd,1H) ,3.58(d,1H) ,3.72(d,1H) ,3.91 (d, 1H) ,5.48 (dd, 1H,H5) ,5.51-5.57 (m, IH,
H14) ,8.52 (s, 1H, =I) .

[0963]  JFHifk. (ESD)m/z=717.32(719.32) (M+H) .

[0964] St fs7

[0965]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }£-2,3- — HI &
THRIE]14- G-FFH-4H-1,2,4-=M~-4-F) -8-[ (AR) -1,2- ~H §2*#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a—1 —%-1,6a,8, 10a—P4 H Fk-4H-1,4a- P EE-2H-FEH [1, 2—c ML ARG —7—
R (LTt 7A)

[0966]  FlI

[0967]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& 32, 3- —HI &
TRIE14- G-FFH-11-1,2,4-=M-1-F) -8-[ (AR) -1,2- ~H §2*#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a—1 —%-1,6a,8, 10a—P4 H Fk-4H-1,4a- N FE-2H-FEH [1, 2—c ML ARG —7—
R (Lt 7B)

[0968]  FlI

[0969]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& 32, 3- —HI &
THRIE14- G-FFH-11-1,2,4-=M-1-F) -8-[ (AR) -1,2- ~H §2}#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a—1 —%-1,6a,8, 10a—P4 H Fk-4H-1,4a- P IE-2H-FEH [1, 2—c ] ML ARG —7—
IR (Lt 70)

CN
NTR
| N
N
MeO,,, H
H,N _ BF40EL,
Az/‘:\ DCE, 50°C

[0970]

_ it 78 b 7C

[0971]  ¥rhalfk & 916 (28mg,0.041mmol) «1H-1,2,4- =M:-3—fiE (24mg,0.255mmo1) F1 =
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FALIN = R 2Tk 5 4) (501, 0.388mmo 1) 7E & £kt (0. 7ml) R EWHE R B

T-50°CIRIB 2/ IR S A EN R F R, WK, K5k B T s AH = RO AE s (19x 150mm

Sunfire Preparative C180BD column) 732 o A fe 5B B A0 AL B e A 4 1Y) v 250 AH £
T 536 FF » R A AT R 5 Kk B P DA T AR A A R 45 21 (] 4R ) 76 5 it 451

7A(3 2mg) K5 55 AT AL B S MR = RO AR €S 9o B I O HE R TR K R
BN OB AR I VR 15 21 3 6 AR 1) S 451 7B (3 . 9mg) o K B e S5 B 1 o7 B =

PR 1) vy B8OBUAH €1 2% O 6 9 I F R IE 7), #4 5% BE ) S BRI AR R R A3 31 3

fi] AR T St 451 7C (15 5mg) o

[0972]  SEJitifFl7A:

[0973]  'H NMR (CD30D, 600MHz , ppm) §0.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.80 (d, 3H,Me) ,

0.84(d,3H,Me) ,0.85(d,3H,Me) ,0.88(s,3H,Me) ,0.89 (d,3H,Me) ,1.00 (s,3H,Me) ,1.17 (s,

3H,Me) ,1.21 (s, 3H,Me) ,1.23-1.36(m) ,1.41-1.45(m) ,1.48-1.65(m) ,1.75-1.98 (m) ,

2.13-2.21 (m) ,2.58(d,1H) ,2.63 (dd, 1H,H 13),2.84 (s, 1H,H7) ,3.51(d,1H) ,3.54 (d,1H) ,

3.55(dd,1H) ,3.59 (d,1H) ,3.64 (d,1H) ,3.67 (d,1H) ,3.97 (d,1H) ,5.54 (dd, 1H,H5) ,5.73

(m, 1H,H14) ,9.21 (s, 1H, =#) .

[0974]  J5iit: (ESI)m/z=664.35 M+H) .

[0975]  sjitif57B:

[0976]  'H NMR (CD30D, 600MHz , ppm) 80.78 (s, 3H,Me) ,0.78(d,3H,Me) ,0.79 (d, 3H,Me) ,

0.84(d,3H,Me) ,0.85(d,3H,Me) ,0.88(s,3H,Me) ,0.89 (d,3H,Me) ,0.95 (s,3H,Me) ,1.14 (s,

3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.35(m) ,1.40-1.44 (m) ,1.48-1.57 (m) ,1.59-1.65 (m) ,

1.75-2.01 (m) ,1.98-2.05(m) ,2.11-2.21 (m) ,2.49 (dd, 1H,H13) ,2.60 (d,1H) ,2.84 (s, 1H,

H7) ,3.50(d,1H) ,3.51(d,1H) ,3.56 (dd,1H) ,3.65(d,1H) ,3.84 (d,1H) ,3.99(d,1H) ,4.05

(d,1H) ,5.51 (dd, 1H,H5) ,5.87 (m, 1H,H14) ,8.27 (s, 1H, =M) .

[0977]  J5iit: (ESI)m/z=664.35 M+H) .

[0978]  SLjitifF)7C:

[0979]  'H NMR (CD30D, 600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.82(d,3H,Me) ,

0.85(d,3H,Me) ,0.86 (d,3H,Me) ,0.88(s,3H,Me) ,0.89 (s, 3H,Me) ,0.89 (d,3H,Me) ,0.99(d,

3H,Me) ,1.15(s,3H,Me) ,1.21 (s,3H,Me) ,1.22-1.34(m) ,1.40-1.44 (m) ,1.48-1.58 (m) ,

1.59-1.65(m) ,1.80-1.96 (m) ,2.11-2.21 (m) ,2.45(dd,1H,H 13) ,2.65(d,1H) ,2.84 (s, IH,

H7) ,3.50(d,1H) ,3.48(d,1H) ,3.53 (dd,1H) ,3.53(d,1H) ,3.59(d,1H) ,3.78(d,1H) ,3.92

(d,1H) ,4.05(d,1H) ,5.48 (dd, 1H,H5) ,5.69 (m, 1H,H14) ,8.76 (s, 1H, M) .

[0980]  JGiit: (ESI)m/z=664.35 M+H) .

[0981]  SEjiifsl8

[0982]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &

TH]HAE]-8-[ (AR -1, 2- = H I ] -14-[3- (F & Bk -1H-1,2,4-—=M-1-3£]-1,6,6a,7,

8,9,10,10a,10b,11,12,12a—+—=%(~1,6a,8,10a—PY Hl —4H-1, 4a— A FF-2H-3EFF [1, 2-c]

ML AR —7—FR IR (St 5118 A)

[0983] Pl

[0984]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }£-2,3- — HI &
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THIE]I-8-[AR) 1,2~ —HPHH]-14-[5- (FHEHKEL) -11-1,2,4-=M-1-3£]1-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+ —~4-1,6a,8,10a-V0 F 3E-4H-1, 4a- N FE-2H-FE3H: [ 1, 2-¢]
NH MR~ 7R R (St 51 SB)

BF;0Et,
DCE, 50°C

& a4k b4h 6

[0985]

__sk#bleB

[0986]  ¥41,2,4-=M-3—¥RHZ FI 5 (27. 1mg,0.213mmol) FIBF30Et2 (54u1,0.426mmol) A
T S O a1 T R
NIRFAT 5N FRAE IR N HEE64 /N, 15 2R B R B SR S IR AR kR
HYE T EEET Y SR E AR RS, SR AEERE (19x 150mm Sunfire Prep
C18 OBD 10um column) 73, F 0. 1% =5 O IRE LG /7K B o 1 S e i i1 A7 B 7 44 1
1) Vo TR AH B 20 536 I, Dol 45 RV 7 5 K Bk R A I G T AN R AR AT R R 19 31 1 £ ] 4
AR S 5I8A (8.9mg , 10.97umol) oK f5 Y it (1) A7 B F M AR 1) 1 ROBAH Ea 1% % 036 3F , Dk
FE RV, 1 5k B 0 AN & B AR P IR R 1R 145 21 3 ] 408K 19 55 76451 8B (1. 5mg, 1. 851
mol) »
[0987]  Sjifif51I8A -
[0988] 'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.79 (d,3H,Me) ,
0.83(d,3H,Me) ,0.85(d,3H,Me) ,0.88(s,3H,Me) ,0.88 (s,3H,Me) ,0.89 (d,3H,Me) ,1.16 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.35(m) ,1.39-1.44 (m) ,1.47-1.65(m) ,1.78-2.02 (m) ,
2.10-2.22 (m) ,2.46 (dd, 1H,H13) ,2.66 (d,1H) ,2.83 (s, 1H,H7) ,3.48(d,1H) ,3.50(d,1H) ,
3.53(dd,1H) ,3.60(d,1H) ,3.77 (d,1H) ,3.92(d, 1H) ,3.95 (s, 3H,COOMe) ,5.48 (dd, 1H,H5) ,
5.61-5.68 (m, 1H,H14) ,8.77 (%is, 1H, =) .
[0989]  JGiits: (EST)m/z=697.42 (M+H) .
[0990]  SLjitif5I8B:
[0991]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.79 (s, 3H,Me) ,
0.79(d,3H,Me) ,0.82(d,3H,Me) ,0.85(d,3H,Me) ,0.88 (s,3H,Me) ,0.89 (d,3H,Me) ,1.13 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.36 (m) ,1.39-1.44 (m) ,1.47-1.55(m) ,1.59-1.65 (m) ,
1.72-1.96 (m) ,2.10-2.22 (m) ,2.46 (dd,1H,H13) ,2.78(d,1H) ,2.84 (s, 1H,H7) ,3.48 (d,
11) ,3.50(d,1H) ,3.55(dd,1H) ,3.62(d, 1H) ,3.93 (d,1H) ,3.98 (d, 1H) ,3.99 (s, 3H,CO0Me) ,
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5.47 (dd, 1H,H5) ,6.53-6.59 (m, 1H,H14) ,8.14 (s, 1H, =I¥) .
[0992]  JFiitk: (ESI)m/z=697.42 (\M+H) .

[0993]  SEjitifs9

[0994]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) ~14— (3-5(—4H-1,2,4-=M—4-
F) -15-[2- (CH&EHR) -2,3- - HRETHIE]-8-[ (IR -1,2- —HK*#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a——4-1,6a,8,10a- P4 H I-6-FIE-4H-1,4a- N EE-2H-FEH[1,2-c]
ML AR —7—FR IR (St f5119A)

[0995]  F

[0996]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) 14— (5-&(—1H-1,2,4- =M1
F) -15-[2- (CH&EHR) -2,3- - HRETHIE]-8-[ (IR -1,2- —HK3#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a——4-1,6a,8,10a- P4 H H-6-FIE-4H-1,4a- N EE-2H-FEH[1,2-c]
ML AR —7—FR IR (St f5119B)

[0997]  Fn

[0998]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) —14- (3-&(—1H-1,2,4- =M1
F) -15-[2- (CH&EHR) -2,3- - HRETHIE]-8-[ AR -1,2- —HK3#]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a——4-1,6a,8,10a- P4 H H-6-FIE-4H-1,4a- N EE-2H-FEH[1,2-c]
ML AR —7—FR R (St f5119C)

Ci
3
~

BF;0Et,
DCE, 50°C

[0999]

_ gkt 9B _ 364 9C

[1000]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —14— (— Z A L) -15-[2- (= H
B -2,3-THETHAME]I-8-[(UR -1,2-—H KH]-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+—=4-1,6a,8,10a— 4 P H-6-FkF—-4H-1, 4a- N EE-2H-FEFF (1, 2-c I LG -7-F2 18 (&
FIWO 2007/12701 27 SEHa 5 1301140 &9 » % & Rl 4 S UL 51 I 5 IR A AR, 20mg,
0.03mmol) \3-5—-1H-1,2,4- =M (26.8mg,0.259mmol) =AM Z Bk2& 54 (751,
0.592mmol) £ =5 &K% (0. 7mL) HH IR B &SR, I B T-50°C s 24/ K IR A )
VR EE TE R, BREE AR SO S OB AR 1% (19x 150mm Sunfire Preparative C18
OBD column) 43 & o ¥4 P2 28 53 78 » N R R TR A W v 5 T 1545 31 A €00 [ IR 1 S it
BI9A (3. 4mg) SLHt 5198 (2. Omg) FISLJEfF19C (2. Omg) -
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[1001]  SEjtif5]9A
[1002]  'H NMR (CD30D,600MHz , ppm) 80.70 (d, 3H,Me) ,0.77 (d,3H,Me) ,0.80 (s, 3H,Me) ,
0.86-0.98 (multiple Me signals),1.09(s,3H,Me),1.16(s,3H,Me),1.18(s,3H,Me) ,
1.29-1.48 (m) ,1.52-1.57(m) ,1.70(s,3H,Me) ,1.67-1.86 (m) ,1.94-1.99 (m) ,2.20-2.26
(m) ,2.52(dd, 1H,H13) ,2.54 (dd, 1H,H13) ,2.74 (s,N\Me2) ,2.80 (s,NMe2) ,2.82 (s,NMe2) ,
2.85(s,NMe2) ,3.09 (s, 1H,H7) ,3.58(d, 1H) ,3.62 (dd, 1H) ,3.68 (d,1H) ,3.79(d,1H) ,3.85
(d,1H) ,5.60 (br m,1H,H14) ,5.79 (dd,1H,H5) ,5.80 (dd,1H,H5) ,9.04 (br s,1H, =I) .
[1003]  J5iit: (ESI)m/z=715.38 (M+H) .
[1004]  SLjitif59B:
[1005] 'H NMR (CD30D,600MHz , ppm) 80.72 (d,3H,Me) ,0.76 (d,3H,Me) ,0.80 (s, 3H,Me) ,
0.88(d,3H,Me) ,0.89 (d,3H,Me) ,0.91(d,3H,Me) ,0.92 (d,3H,Me) ,0.95(d,3H,Me) ,0.96 (s,
3H,Me) ,1.09(s,3H,Me) ,1.16(s,3H,Me) ,1.29-1.48 (m) ,1.52-1.57 (m) ,1.67 (s,3H,Me) ,
1.68-1.86(m) ,1.90-1.99 (m) ,2.04-2.09 (m) ,2.19-2.26 (m) ,2.37 (dd, 1H,H13) ,2.39 (dd,
1H,H13) ,2.66-2.72(m) ,2.71 (s,NMe2) ,2.79 (s,NMe2) ,2.81 (d,1H) ,3.09 (s, 1H,H7) ,3.17
(d,1H) ,3.57(d,1H) ,3.60-3.64 (m) ,3.68 (dd,1H) ,3.72(d,1H) ,3.80(d,1H) ,3.86 (d, 1H) ,
3.99(d,1H) ,4.20(d,1H) ,5.72 (m, 1H,H14) ,5.77 (dd, 1H,H5) ,8.07 (s, 1H, =Mk .
[1006]  J5iit: (ESI)m/z="715.38 (M+H) .
[1007]  SEfi5)9C:
[1008] 'H NMR (CD30D,600MHz , ppm) 80.72 (d,3H,Me) ,0.75 (d,3H,Me) ,0.77 (d,3H,Me) ,
0.80 (s,3H,Me) ,0.86-0.96 (£ /NH HA(E5) , (s,3H,Me) ,1.03 (s,3H,Me) ,1.05(s,3H,Me) ,
1.09(s,3H,Me) ,1.17 (s, 3H,Me) ,1.19(s,3H,Me) ,1.28-1.48 (m) ,1.50 (s,3H,Me) ,1.52-
1.54 (m) ,1.69 (s,3H,Me) ,1.60-1.81 (m) ,1.90-1.98 (m) ,2.20-2.26 (m) ,2.46 (dd,1H,H13) ,
2.48(dd, 1H,H13) ,2.76 (s,NMe2) ,2.80 (s,N\Me2) ,2.81 (d,1H) ,3.09 (s, 1H,H7) ,3.10 (s, 1H,
H7) ,3.52-3.68 (m) ,3.71-3.90 (m) ,5.60 (m, 1H,H14) ,5.76 (dd, 1H,H5) ,8.63 (s, 1H, =M¥) .
[1009]  J5iit: (ESI)m/z=715.38 (M+H) .
[1010]  SEjifs]10
[1011]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-% F&-2,3,3-=H
FETHIA]-14- -F-1H-1,2,4-=m-1-3) -8-[ (IR) -1,2- —H{H}]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ —~4&~1,6a,8,10a- Y FH JE-4H-1, 4a- N EE-2H-FEFF [ 1, 2-c Ttk
M~ 7RI

’ZI

L

BF;0Et,

HoN ;
%/\ £ H DCE, 50°C

¥ 84 14
[1013] >R FHZRARLSL i 5O Fr fh ik (R #AE i1l &, LA TR S 0 LA R 4R TR, il 28 A 2
E[E AR ) bR AL & )
[1014]  'H NMR (CD30D,500MHz , ppm) 0.77 (d,J=7.4Hz,3H) ,0.77 (s,3H) ,0.86 (d,3H, %>
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M) ,0.87 (s,9H) ,0.90(d, J=6.6Hz,3H) ,0.90 (s,3H) ,0.94 (s,3H) ,1.15(s,3H) ,1.21 (s,
3H) ,1.23-1.47 (m) ,1.47-1.68(m) ,1.78-1.96 (m) ,2.14 (m,1H) ,2.19 (m,1H) ,2.34 (dd,J=
13.5Hz,6.4Hz,1H) ,2.84 (s,1H) ,2.89(d,J=9.8Hz,1H) ,3.51 (d,J=11.9Hz,1H) ,3.56 (dd,
J=11.6Hz,2.0Hz,1H) ,3.62(d,J=11.6Hz,1H) ,3.67(d,J=10.1Hz,1H) ,3.89(d,J=
9.9Hz,1H) ,3.98(d,J=12.1Hz,1H) ,5.50 (m, 1H) ,5.73 (m, 1H) ,8.04 (s, 1H) .

[1015]  J5iit: (ESI)m/z=687.65 M+H) .

[1016]  SCjifs11

[1017]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
FETHIA]-14- -R-1H-1,2,4-=m-1-5) -8-[ (IR) -1,2- —H{H}]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ %&-1,6a,8,10a- P4 H F-4H-1, 4a-PEE-20-FE [ 1, 2-c Tt
TR

Br

N
N
Lﬁf
[1018]
HoN _ BF30EL;
{\ DCE, 50°C

a4 14
(10191 SR IS it 15116 Pl 13 D 3 A il 2%, DA PR (ALK G 0 LA EE 06 JRE , il 2% 040 B8 1
o [ AR ) A AL S
[10201  'H NMR (CD30D,500MHz , ppm) 0.77 (d, 3H, #5438 kz) ,0.77 (s,3H) ,0.86 (d,3H, # /3
i) ,0.86 (s,9H) ,0.90 (d,3H, #4>3##) ,0.90 (s,3H) ,0.93(s,3H) ,1.15(s,3H) ,1.21 (s,
3H) ,1.22-1.67(m) ,1.78-1.98 (m) ,2.14 (m,1H) ,2.19 (m,1H) ,2.32 (dd,J=13.5Hz,6.4Hz,
1H) ,2.84(s,1H) ,2.91(d,J=10.1Hz,1H) ,3.51 (d,J=11.8Hz,1H) ,3.56 (dd,J=11.7Hz,
1.9Hz,1H) ,3.62(d,J=11.6Hz,1H) ,3.65(d,J=9.8Hz,1H) ,3.93(d,J=9.8Hz,1H) ,3.99
(d,J=11.9Hz,1H) ,5.49 (m, 1H) ,5.78 (m, 1H) ,8.08 (s, 1H) .
[1021] i . (ESD)m/z=733.58,735.57 (M+H) .
[1022]  SZjifs12
[1023]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- —FI A }]-15-
[[PYEAL—4- (&) —2H-ME 428 ] 4 L ] -14- (1H-1,2,4-=M-1-3%) -1,6,6a,7,8,
9,10,10a,10b,11,12,12a—+—=45-1,6a,8,10a- P4 H J-4H-1, 4a- A FE-2H-FE 3 [1, 2-c ]k
IR —7- 2R

OH
N s O 0,

LAGA Y\u 0 NS PALA
I o .S0e
I o ‘ BF3OEt,, DCE | o ‘
o s =

HN HN
+ B 444 28

O O

[1025] ¥4 rh(a {24728 (120mg,0.191mmol) 7F 4 2. %% (1. 3mL) " V& Wk vk B 1H-1, 2,
4-= (65.8mg,0.953mmo1) FIBF30Ets (0.241mL,1.91mmol) AbEE , K1 VR A W1E RS ARP T I
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RN55°C o B/ fE 4 E 2 =I5, ARG 7R B kg KR = iR A YR B T FEE (3ml)
w38 o A 3 B TR S U K R R ) % T e O 1 (19x 100mm Waters Sunfire
column, 5m, UV, 50.05% =48 Z BRI 30-100% 2. Jil /7K 6 B e i, I6F 1] 2073 Bh) 464k,
W& BT =) (BB AR R 63, Il e 725 K a0 W40 , B R, (IR IE
URT15 2 3 06 E T2 BRI AR @4 &4 (65mg) -

[1026]  'H NMR (CD30D,500MHz , ppm) 0.78 (s,3H) ,0.79 (d,3H, ¥ /3 #ERk) ,0.87(d,J=
6.0Hz,3H) ,0.91 (d,3H, #B4>i#k7) ,0.92 (s,3H) ,1.16 (s,3H) ,1.22(s,3H) ,1.23-1.98 (m) ,
2.15 (m, 1H, #B77 #Eil) ,2.20 (m, 1H, #5r 1) ,2.38 (s,3H) ,2.40 (dd, 1H, #i5 #ik) ,2.85
(s,1H) ,3.01 (m,1H) ,3.22(d,J=10.8Hz, 1H) ,3.34 (m, 1H, &B4> i) ,3.51 (d, EH4r BEHT
1H) ,3.54 (d, 1H, & 73 i) ,3.61 (d, 1H, H73 #Eid) ,3.65 (m, 1H, 73 i) ,3.78-3.88 (m,
3H) ,3.83(d, 1H, &/ ,3.98(d,J=9.9Hz, 1H) ,5.49 (m, 1H) ,5.60 (m, 1H) ,8.10 (s, 1H) ,
8.60(s,1H) ..

[1027]  J5iits: (ESI)m/z=667.54 (M+H) .

[1028] sy fsl13

[1029]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -14- (5-¥R-1H-1,2,4-=M—1-
) -8-[ (IR) -1,2- L] -15- [ (U EAb—4— (FF & 3L) —2H-Nk I —4-3L ) 48 3£ ]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,10a-P4 FF J-4H-1, 4a—- P EF—2H-FE 3 [1,2-
c LI -T2 R

N
L
N
[1030] | MeO,, >
; BF;0Et,, DCE
0 F a)4kb-4h 28

[1031] K al 4k 5428 (250mg,0.397mmol) 7E & Z b (4mL) HF AV AR IR FH3 - 1H-1,
2,4- =Mt (294mg, 1 .98mmo1) FIBF30Et2 (0.503mL,3.97mmol) &b , VRS WITE R AR T
WEI55°C o /NI J5 K S N4 20 &8 S I I A0 128 R IRGA KO = iR & iR BT H
(3mL) A, FH HE 47 B3 B9 U o 08 o R DB FH ) % B s RO A B 3 (19x 100mm Waters
Sunfire column,5m,UV-H5ill,0.05% =% L EZHI30-100% £ /K Bk Bk i, B 18] 2043
) AliAk RS A BT R P (FE B B R AAR) oG I I e AR AR o IR i, R4S
IR T15 2 3 B0 8 TR R AR AR AL 54 (80mg) o

[1032]  'H NMR (CD30D,500MHz, ppm) 0.78 (s, 3H) ,0.79 (d,3H, &4 i) ,0.87 (d,J=
6.6Hz,3H) ,0.91 (d,3H, &B4ri##7) ,0.92 (s,3H) ,1.15(s,3H) ,1.22(s,3H) ,1.23-1.98 (m) ,
2.14 (m,1H) ,2.20 (m,1H) ,2.31(dd,J=13.5,6.4Hz,1H) ,2.45(s,3H) ,2.85 (s, 1H) ,2.91 (m,
1H) ,3.32-3.35 (m, 1H, ¥4 ##7) ,3.37(d,J=11.2Hz,1H) ,3.53 (d, 1H, &4 #Eik) ,3.56
(dd, 1H, #4738/ »3.60 (m, 1H, &5 #Eik) ,3.67 (m, 1H,) ,3.80 (m, 1H, #B4rEilk) ,3.82 (d,
1H, #5485 ,3.90 (d,J=12.2Hz, 1H) ,4.09 (d,J=9.8Hz,1H) ,5.49 (m,1H) ,5.76 (m, 1H) ,
8.14 (s, 1H) .

[1033]  Jiik: (ESI) m/z=747.48 (M+H) .
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[1034]  =jfifsl14

[1035]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) 14— (5-&-1H-1,2,4- =M1
1) -8-[ (AR -1,2-=H ] -15- [ [PU S -4- (FH = AL —2H-MEmg-4-JL ] 4 L] -1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+ "4-1,6a,8,10a-JU F F-4H-1, 4a- P FE-20-FE [ 1, 2-c]

ML -7 R IR

Y

[1036]

|
o ] kA4 28

[1037] R FHISALLSL it 4] 1 3 Fir 3R X0 454, A 3 -S-1H-1, 2, 4— =1, il & A1 o 15 31
o [ AR AR A S

[1038]  'H NMR (CD30D,500MHz , ppm) 0.78 (s,3H) ,0.79 (d,3H, & 4> i) ,0.87 (d,J=
6.6Hz,3H) ,0.91 (d,3H, #B4>i#k7) ,0.92 (s,3H) ,1.15(s,3H) ,1.22(s,3H) ,1.23-1.98 (m) ,
2.13 (m,1H) ,2.20 (m,1H) ,2.33 (dd,J=13.5,6.6Hz,1H) ,2.45 (s,3H) ,2.85 (s, 1H) ,2.95 (m,
1H) ,3.32-3.35 (m, 1H, #5318 #0) ,3.37 (d, 550 R, 1H) ,3.53 (d, 1H, F5 R ,3.56 (dd,
1H, #8453 #) »3.61 (m, 1H, 3 53 #Ei) ,3.67 (m, 1H,) ,3.80 (m, LH, #45 #Eik) ,3.83 (d, 1H, &
i) ,3.90(d,J=11.9Hz,1H) ,4.04(d,J=10.1Hz,1H) ,5.50 (m, 1H) ,5.70 (m, 1H) ,8.10
(s,1H) .

[1039] )i : (BSDm/z="701.74 (\M+H) .

[1040]  Sjtifs15

[1041]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) 15— (45 LY S —2H- ML iR —4-
A A ]-14- (5-1-1H-1,2,4-=m-1-4) -8-[ (IR) -1,2-—H A} ]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ —~4-1,6a,8,10a—PU I IE—4H-1, 4a- A EE-2H-FE 3 [1, 2—-c T Hit
M —7- 2R

r

o

IZ o

" " O OH.

LN r E:§:

OC
LA
[1042] MeO,, - SN,
0. ‘ BF,0Et,, DCE o .
HQN - HzN o 3
w2 [ 4k Adh 27 (o)

(¢]

[1043] R ALt 51 1 3 B ik B #8A , LA AR TR AG S P2 7 R 4 , i) 2% fl o A5 2
o [ AR AR A S

[1044]  'H NMR (CD30D,500MHz , ppm) 0.78 (s,3H) ,0.79 (d,3H, &4 #ilk) ,0.87 (d,J=
6.7Hz,3H) ,0.90 (s,3H) ,0.91 (d, 3H, #53if) ,1.16 (s,3H) ,1.22(s,3H) ,1.23-1.98 (m) ,
2.14 (m,1H) ,2.20 (m,1H) ,2.31(dd,J=13.8,6.7Hz,1H) ,2.85 (s, 1H) ,2.91 (m, 1H) ,3.18-
3.28 (m,4H, 5 70 #Ek) ,3.47-3.65 (m, 5H, #4538k ,3.73 (m, 1H,) ,3.95 (m, 2H, B E#D)
5.50 (m, 1H) ,5.75 (m, 1H) ,8.14 (s, 1H) .
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[1045]  J5iit: (ESI)m/z=733.78 (M+H) .

[1046] S f516

[1047]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- —FI ] -15-
[[1- (&) O R P ] -14- (1H-1,2,4-=M-1-3%)-1,6,6a,7,8,9,10,10a, 10b,
11,12,12a—+ —~4&-1,6a,8,10a- VY F 3£—-4H-1, 4a- A BE-2H-FEFF [1, 2—c ] ML -7 R R
OVOH

X N=
: ON 08
" BF,0Et,, DCE ‘
Cj\ ) o 8] 4bA 4 31 Cj\

(10491 R FHZRALSL a5 12 B ik B #8A , LR TR AG S P 31 AR 464 , il & Al A5 2
& [ AR AR AL S 4
[1050]  'H NMR (MeOH-d4,500MHz , ppm) 80.80 (m,6H) ,0.85(d,3H) ,0.92 (m,6H) ,1.18 (s,
3H) ,1.22(s,3H) ,1.22-1.70 (m, 15H) ,1.80-2.00 (m,7H) ,2.18 (m,2H) ,2.35 (s, 3H) ,2.40 (m,
1H) ,2.83(s,1H) ,3.05(d,1H) ,3.50-3.70 (m,4H) ,3.90 (m,2H) ,5.48 (m,1H) ,5.60 (m, 1H) ,
8.10 (s, 1H) ,8.60 (s, 1H) .
[1051]  JGiitk: (EST) m/z=665 (M+H) .
[1052]  =Zjtifh|17-23
[1053]  "FIRALE W FHSACLLE 1T IR S Tt 7] el ik 1 77 v o %

O\/OH B}

[1048]

[1054]
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[1055]

17 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
Me 15R ) -15-[[ (2R) 2, 3-=Fk-2- (FHAAL) TA]
RI=g [&]-8[ (1R) -1, 2-=—F HH]-14- (1H-1, 2, 4-==&
rHI =|-1-%) -1, 6, 6a, 7, 8 9, 10, 10a, 10b, 11, 12,
H 12a-+—=45.-1, 6a, 8, 10a-m9 ¥ 3L -4H-1, 4a-%& Ez-2H-

FEH[1, 2-c]wbrh-7-H B

'"H NMR (CD;OD, 500 MHz, ppm) 80.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.84 (d, 3H, Me), 0.85 (s, 3H, Me), 0.87 (d, 3H,
Me), 0.88 (d, 3H, Me), 0.92 (s, 3H, Me), 0.92 (d, 3H, Me),
1.17 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.37 (m), 1.42-1.47
(m), 1.49-1.60(m), 1.60-1.68(m), 1.82-1.99(m ), 1.99-2.08 (m ),
2.12-2.24 (m), 2.42 (dd, 1H, H13), 2.43 (s, 3H, NMe), 2.79
(d, 1H), 2.86 (s, 1H, H7), 3.52 (d, 1H), 3.55 (dd, 1H), 3.62
(d, 2H), 3.90(d, 1H), 3.91(d, 1H), 5.49(dd, 1H, H5), 5.59-5.66
(m, 1H, HI14), 809 (s, 1H, =v#), 863 (s, 1H, =) .
J&i&: (ESI) m/z=653.57 (M+H) .
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18 |RI —| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
Me 15R) -15-[[ (2R) -2- (=F &HK) -2, 3-—FRETX]
RII =] &]-8[ (IR) -1, 2-—W & %]-14- (1H-1, 2, 4-=w&
Me -1-#) -1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
RII  =|12a-+=%-1, 6a, 8, 10a-w9 ¥ }L-4H-1, 4a-7&EE-2H-
H JESF[1, 2-c]twh-7-F 8%

'"H NMR (CD;0OD, 500 MHz, ppm) 80.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.87 (d, 3H, Me), 0.92 (d, 3H, Me), 0.92 (s, 3H,
Me), 0.94 (d, 3H, Me), 0.95 (s, 3H, Me), 095 (d, 3H, Me),
1.16 (s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.37 (m), 1.41-1.47
(m), 1.49-1.59(m), 1.60-1.68 (m), 1.82-1.98 (m), 2.12-2.24 (m),
2.24-232 (m), 2.42 (dd, 1H, H13), 2.70 (s, 3H, NMe), 2.76
(s, 3H, NMe), 2.86 (s, 1H, H7), 3.00 (d, 1H), 3.55 (d, 2H),
3.63 (d, 1H), 3.72 (d, 1H), 3.78 (d, 1H), 3.92 (d, 1H), 5.49
(dd, 1H, H5), 5.61-5.68 (m, 1H, H14), 8.10 (s, 1H, =v&),
8.70 (s, 1H, ==¢) .

Jiig: (ESI) m/z=667.67 (M+H) .

[1056]

19 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
RII=yg [15R) -15-[[ (2R) -2-&&-2, 3-=F A TX]IR]-14-
RII —| (5-#&-1H-1, 2, 4-=v#-1-)k) -8-[ (IR) -1, 2-= %
Cl #]-1, 6, 6a, 7, 8 9, 10, 10a, 10b, 11, 12,
12a-+ =%.-1, 6a, 8, 10a-w9 ¥ £ -4H-1, 4a-% BF-2H-
FEIH[1, 2-c]otbvh-7-FK B8R

'"HNMR (CD;0D, 600 MHz, ppm) §0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.80 (d, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.92 (s, 3H, Me),
1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m), 1.39-1.44
(m), 1.47-1.57(m), 1.58-1.65(m), 1.74-1.96 (m ), 2.10-2.22 (m),
2.33 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.85 (d, 1H), 3.49 (d,
1H), 3.50 (d, 1H), 3.54 (dd, 1H), 3.60 (d, 1H), 3.84 (d, 1H),
3.95(d, 1H), 5.48 (dd, 1H, H5), 5.67-5.73 (m, 1H, H14), 8.03
(s, 1H, == ) .

Jitig: (ESI) m/z=673.42 (M+H) .
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[1057]

20 |[RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
Me 15R) -14- ( 5-#-1H-1, 2, 4-==#-1-4 ) -15-[[ (2R)
RI=H (-2, 3-=F&-2- (FREL) TEAIR]-8[ (IR) -1, 2-
RII = |(=%#&X]}1, 6, 6a; 7> 8, 9, 10, 10a, 10b, 11,
Cl 12, 12a-+=%.-1, 6a, 8, 10a-w9 F %X -4H-1, 4a-H B

-2H-3E FF[1, 2-c]wtuh-7-F B

'"H NMR (CD;0D, 500 MHz, ppm) 80.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.85 (d, 3H, Me), 0.87 (d, 3H, Me), 0.88 (s, 3H,
Me), 0.89 (d, 3H, Me), 0.92 (d, 3H, Me), 0.92 (s, 3H, Me),
1.16 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.38 (m), 1.41-1.47
(m), 1.49-1.68(m), 1.77-1.99(m ), 1.99-2.06 (m ), 2.12-2.24 (m ),
2.36 (dd, 1H, H13), 2.47 (s, 3H, NMe), 2.86 (s, 1H, H7), 3.00
(d, 1H), 3.53 (d, 1H), 3.57 (dd, 1H), 3.63 (d, 1H), 3.68 (d,
1H), 3.92 (d, 1H), 3.98 (d, 1H), 5.51 (dd, 1H, HS5), 5.69-5.76
(m, 1H, H14), 8.08 (s, 1H, =v&) .

Jii%: (ESI) m/z=687.64 (M+H) .

21 |RlI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
Me 15R) -14- ( 5-3#-1H-1, 2, 4-=+-1-£) -15-[[ (2R )
RII=H |-2, 3-=FX&-2- (FRA) TA]A]-8[ (IR) -1, 2-
rII —|=—%¥#&#X]1, 6, 6a, 7, 8 9, 10, 10a, 10b, 11,
Br 12, 12a-+=%5.-1, 6a, 8, 10a-w F i -4H-1, 4a-AB%

-2H-3E 5F[1, 2-c]otudh-7-3 B

'"HNMR (CD;OD, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.82 (d, 3H, Me), 0.85 (s, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.90 (d, 3H, Me), 0.90 (s, 3H, Me),
1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m), 1.40-1.44
(m), 1.48-1.57(m), 1.59-1.64(m), 1.73-2.03 (m ), 2.10-2.21 (m),
2.31 (dd, 1H, H13), 2.44 (dd, 1H, H13), 2.84 (s, 1H, H7),
299 (d, 1H), 3.51 (d, 1H), 3.55 (dd, 1H), 3.60 (d, 1H), 3.64
(d, 1H), 3.91 (d, 1H), 4.00 (d, 1H), 5.48 (dd, 1H, H5), 5.75
(m, 1H, HI14), 8.09 (s, 1H, ==) .

Jri: (ESI) m/z=731.32 (733.30) (M+H) .
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[1058]

[1059]
[1060]

[1061]

22 |rl=yHg | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
RII=g |[15R) -15-[[ (2R) -2, 3-—¥ X.-2- (FRHE) TH]
RIN =1 | &]-8-[ (1R) -1, 2-=F A HK]-14- (5-#-1H-1, 2, 4-
=v#-1-3£) -1, 6, 6a, 7, 8 9, 10, 10a, 10b, 11,
12, 12a-+=%4.-1, 6a, 8, 10a-v9 ¥ % -4H-1, 4a-&EF
-2H-3E FF[1, 2-c]wtuh-7-F B

'"H NMR (CD;0D, 600 MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.79 (d, 3H, Me), 0.82 (d, 3H, Me), 0.85 (d., 3H,
Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.92 (s, 3H, Me),
1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m), 1.39-1.44
(m), 1.47-1.57(m), 1.58-1.65(m), 1.71-1.96 (m ), 2.10-2.22 (m),
2.26 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.85 (d, 1H), 3.45 (d,
1H), 3.50 (d, 1H), 3.56 (dd, 1H), 3.61 (d, 1H), 3.94 (d, 1H),
3.96 (d, 1H), 5.47 (dd, 1H, H5), 5.74-5.80 (m, 1H, H14), 8.10
(s, 1H, ==¢) .

Jiig: (ESI) m/z=765.23 (M+H) .

23 |[Rl=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=y 14R, 15R) -15-[[ (2R) -2, 3-—F X-2- (F&X)
RIII _| TAIH]-8-[ (IR) -1, 2-—FHX]-14-[5-[ (KT
CO,Bn f8) #A)-1H-1, 2, 4-=2-1-%]-1, 6, 6a, 7,

8, 9, 10, 10a, 10b, 11, 12, 12a-+—%.-1, 6a,
8, 10a-w9 ¥ J&-4H-1, 4a-#&BF-2H-3E F[1, 2-c]*tvh
L

Selected 'H NMR ( CD;0D, 600MHz, ppm) 0.71 (s, 3H), 0.76 (s,
3H), 0.86 (d, J=6.8 Hz, 3H), 0.87 (s, 3H), 0.90 (d, J=7.5 Hz,
3H), 1.13 (s, 3H), 1.20 (s, 3H), 2.41 (dd, J=6.5, 13.4 Hz, 1H,
H-13), 2.84 (s, 1H, H-7), 5.37 (ABq, J=12.1 Hz, 1H, OCH,H, ),
5.52 (ABq, J=12.1 Hz, 1H, OCH,H,), 6.53 (ddd, J=6.5, 10.0, 11.8

Hz, 1H, H-14), 7.3-7.5 (m, 5H, ArH), 8.15 (s, 1, H-5 =vw&) .
J&i%: (ESI) m/z=773.9 (M+H) .

SEt 12428
T IR AR FHZACUAE B PR S5 i 9] 5 3R P v i 4%

M _
HoN s i 5§

T
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[1062]

[1063]

[1064]

24 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
RII=yg [15R) -15-[[ (2R) 2-F X3, 3-=—F A THX]|A]-14-
RII = | (3-&JK-1H-1, 2, 4-=vwk-1-)k) -8-[ (IR) -1, 2-
t Bui = HER]-1s 6; 685 Ts 85 95 105 10a: 10bs 11,
RIV =g |12, 12a-+=%-1, 6a, 8, 10a-w9 ¥ JK-4H-1, 4a-&
B -2H-3E 1, 2-c]bwh-7-HK B4R

'"H NMR (CD;0OD, 500 MHz, ppm) 80.77 (s, 3H), 0.78 (d, 3H,
R’ wk ), 0.86 (d, J=6.4 Hz, 3H), 0.86 (s, 3H), 0.89 (s, 9H),
0.90 (d, 3H, #p4-i##k ), 1.17 (s, 3H), 1.22 (s, 3H), 1.23-1.67
(m), 1.73-2.07 (m), 2.14 (m, 1H), 2.19 (m, 1H), 2.36 (dd,
J=13.6 Hz, 6.3 Hz, 1H), 2.49 (dd, J=10.3 Hz, 3.0 Hz, 1H), 2.85
(s, 1H), 3.12 (dd, J=10.8 Hz, 3.2 Hz, 1H), 346 (d, J=11.9 Hz,
1H), 3.52 (dd, J=11.7Hz, 1.7Hz, 1H), 3.55-3.63 (m, 3H), 3.88
(d, J=11.9Hz, 1H), 5.26 (m, 1H), 5.50 (m, 1H), 827 (s, 1H) .
Jfiig: (ESI) m/z=654.55 (M+H) .

25 |RI=Me | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
RII=pg |15R)-14- (3-8JL-1H-1, 2, 4-=7&-1-J5) -15-[[ (2S)
RII =y |-3> 3-=F&-2- (FRK) THIA]-8-[ (IR) -1, 2-
RIV _|=F@A*%]1, 6, 6a, 7, 8 9, 10, 10a, 10b, 11,
-Bu 12, 12a-+=%-1, 6a, 8, 10a-v9 ¥ JK-4H-1, 4a-A
B5-2H-3E F[1, 2-c]bv-7-A B

'"H NMR (CDs;OD, 500 MHz, ppm) 80.77 (s, 3H), 0.77 (d, 3H,
B dk ), 0.86 (d, 3H, #4#Ewk ), 0.87 (s, 3H), 0.90 (d, J=6.9
Hz, 3H), 0.97 (s, 9H), 1.17 (s; 3H); 1.22 (s 3H); 1.23—1.67
(11)y 1.74—-202(m) 213 (ms 1H);, 2.19 (m, 1H), 237 £ dd,
J=13.5Hz:: 64 Hz: 1H): 296 (s5:; 3H ) 285 U8, 3H ), 2.95 (dd.
J=7.1 Hz, 3.3 Hz, 1H), 3.14 (dd, J=11.6 Hz, 7.6 Hz, 1H), 3.47
(d; F=119Hz: 1H). 352 (dd. J=11.6 Hz. 22 Hz; TH): 3.58 {d.
J=11.9 Hz, 1H), 3.62 (d, J=9.6 Hz, 1H), 3.72 (dd, J=11.2 Hz,
3.2Hz, 1H), 3.76 (d, J=11.9Hz, 1H), 530 (m, 1H), 5.51 (m,
1H), 831 (s, 1H) .

JiiE: (ESI) m/z=668.55 (M+H) .
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[1065]

[1066]

26 |Rl =] (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
Me 15R) -14- ( 3-F& A -1H-1, 2, 4-==-1-3 ) -15-[[ (2S)
RI=H |-2, 3-=—F&-2- (FRL) THAI&]-8[ (1R) -1, 2-
RII = |=%W&AkKk]1, 6, 68, Ts 8 9: 10, 10a, 10b; 11
Me 12, 12a-+ =41, 6a, 8, 10a-v9 ¥ £ -4H-1, 4a-A B
RIV = |-2H-3E5F[1, 2-c]ubvh-7-RER
i-Pr

'"H NMR (CD;0OD, 600 MHz, ppm) 60.76 (s, 3H, Me), 0.77 (d,
6H, 2Me ), 0.85 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,
Me), 0.90 (d, 3H, Me), 1.14 (s, 3H, Me), 1.15 (s, 3H, Me),
1.20 (s, 3H, Me), 1.22-1.34 (m), 1.39-1.44 (m), 1.47-1.65 (m),
1.74-196 (m ), 2.08-2.13 (m ), 2.15-2.21 (m), 2.32 (dd, 1H, H13),
2.42 (s, 3H, NMe), 2.84 (s, 1H, H7), 3.18 (d, 1H), 3.48 (d,
IH ), 3.51 (dd. 1HJ, 3.56 {d, 1H), 357 (d. 1H). 3.78 ({d. 1H),
3.83 (d. 1H), 5.27-5.33 (m. 1H, Hl4), 547 (dd. 1H. H5). 8.17
(s, 1H, == ) .

Jitigk: (ESI) m/z=668.65 (M+H) .

27 | Rl —| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
Me 15R) -14- ( 3-& & -1H-1, 2, 4-==-1-4 ) -15-[[ (2S)
RI =|2- (=P &RL) -2, 3-—FHATHIA]-8[ (IR) -1,
Me 2-—¥HH]-1, 6, 6a, 7, 8 9, 10, 10a, 10b, 11,
RII =|12, 12a-+=4&.-1, 6a, 8, 10a-w9 ¥ 3L -4H-1, 4a- R &
Me -2H-3E HF[1, 2-c]otuh-7-F B
RIV =
i-Pr

'"H NMR (CD;0D, 600 MHz, ppm) 80.75 (s, 3H, Me), 0.76 (d,
3H, Me), 0.82 (d, 3H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H,
Me), 0.89 (s, 3H, Me), 0.92 (d, 3H, Me), 1.14 (s, 3H, Me),
1.20 (s, 3H, Me), 1.21 (s, 3H, Me), 1.22-1.33 (m), 1.39-1.44
(m)y 1.47-1.65(m ) 1.74-1.96 (im)s 2.022.13 () 2.342.22/( 1 );
2.34 (dd, 1H, H13), 2.80 (s, 3H, NMe), 2.81 (s, 3H, NMe),
2.84 (s, 1H, H7), 3.32 (d, 1H), 3.50 (d, 1H), 3.51 (dd, 1H),
3.57(d, 1H), 3.67 (d, 1H), 3.77 (d, 1H), 3.79(d, 1H), 5.31-5.37
(m, 1H, H14), 547 (dd, 1H, H5), 838 (s, 1H, =v&) .
Jfig: (ESI) m/z=682.69 (M+H) .
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28 |RI =] (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,

Me 15R ) -14- ( 3-8 3 -1H-1, 2, 4-=»-1-3 ) -15-[[ (2R)

RII =(-2-(=F&KX) -2, 3-—FRATHIA]-S[ (1R) -1,
[1067] Me 2-—¥ &/ *k]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

RII =12, 12a-+=%.-1, 6a, 8, 10a-v9 ¥ X -4H-1, 4a-ABF

i-Pr -2H-3E 5F[1, 2-c]otwh-7-HKBR

RIV =

Me

'"H NMR (CD;OD, 500 MHz, ppm) 80.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.87 (d, 3H, Me), 0.92 (d, 3H, Me), 093 (s, 3H,
Me), 098 (d, 3H, Me), 0.99 (d, 3H, Me), 1.02 (s, 3H, Me),
1.17 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.36 (m ), 1.41-1.47
(m), 1.49-1.68(m), 1.76-1.99(m ), 2.10-2.16 (m ), 2.17-2.24 (m ),
[1068] 226-2.33 (M ):; 236 (dd. 1H., HI3 ), 2.76 (s; 3H; NMe ); 2.81
{(s: 30, NMMe); 286{(s: TH. H7 ), 326 (d; 1H); 3.52(d: TH);
353 (dd; 1H), 360 (d; 1H), 3.74¢d. 1H), 3.76 (d, 1TH); 3.79
(d, 1H), 5.33-5.41 (m, 1H, H14), 5.50 (dd, 1H, H5), 8.32 (s,
1H, =w=¢) .

Jiii#: (ESI) m/z=682.67 (M+H) .

[1069] Syt {529

[1070]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) -15—[[ (2R) —2-% 3&E-2,3-— F 3
THRIE]-14- G- -3-fEHE-10-1,2,4-=m~1-3&) -8-[ (IR) -1,2- —_H 5] -1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+—=5-1,6a,8,10a- P4 F J-4H-1,4a- A FE-20-FE 3 [1, 2-c]
ML IR —7—FR IR (St $51129A)

[10711  FiI

[1072]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) 15— [ [ (2R) —2-% 32, 3-— FI 3
THRIE]-14- G- -5-fEHE-1H-1,2,4-=M~1-3&) -8-[ (IR) -1,2- —_H 5] -1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+—=5-1,6a,8,10a- P4 F J-4H-1,4a- A FE-20-FE 3 [1, 2-c]
ML R —7—FR IR (St $51129B)
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NO, OOH.

B~ N

BF;0Et;
DCE, 50°C

[1073]

__SE3617] 298
[1074]1 ¥ rh At & 476 (27mg,0.039mmol) \3-VR-5-f43E-1H-1,2,4- =M (27mg,
0.141mmol) A= ALWN-Z Wk2% &4 (100L,0.775mmol) FRIVESWIVEMRAE — S 2% (0. 7mL)
B, 7E50°CIHIE HR A4S 2 B KR GV BN R IR, 28K, 5 B8 Tk AH FH s AH & 0 A £
7% (19x 150mm Sunfire Preparative C18 OBD column) 735 o 15 & A BB e M B 47 B 544
R 25, NG BEFNZR IR G P v R T8, 45 30 11 8 [ AA0IR Y STt 451129 (8. 4mg) o K
EAE BSR4 B SRR 0 258, NG EERUR IR AR A TR R EE A &
[i] 4% £ (1) S 4511298 (10 . 2mg) o
[1075]  SEJtaf529A
[1076]  'H NMR (CDs0D,600MHz , ppm) 0. 76 (s,3H,Me) ,0.77 (d,3H,Me) ,0.83 (d,3H,Me) ,0.84
(d,3H,Me) ,0.85(d,3H,Me) ,0.89 (d,3H,Me) ,0.90 (s, 3H,Me) ,0.91 (s, 3H,Me) ,1.14 (s, 3H,
Me) ,1.20 (s, 3H,Me) ,1.22-1.34 (m) ,1.40-1.44 (m) ,1.48-1.56 (m) ,1.59-1.65 (m) ,1.79-
1.96 (m) ,2.12-2.21 (m) ,2.45 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.99(d,1H) ,3.52(d,1H) ,3.56
(dd,1H) ,3.60(d,1H) ,3.61 (d,1H) ,3.97 (m) ,5.51 (dd, 1H,H5) ,5.89 (m, 1H,H14) .
[1077] itk : (ESD m/z (M+H) . =762.36 (764.36) .
[1078]  SLJtif529B:
[1079]  'H NMR (CDs0D,600MHz , ppm) 0. 76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.81 (s, 3H,Me) ,0.86
(d,3H,Me) ,0.87 (d,3H,Me) ,0.88 (s, 3H,Me) ,0.88 (d, 3H,Me) ,0.89 (d,3H,Me) ,1.15 (s, 3H,
Me) ,1.21 (s,3H,Me) ,1.22-1.33 (m) ,1.40-1.44 (m) ,1.48-1.58 (m) ,1.59-1.66 (m) ,1.80-
1.97(m) ,2.12-2.22 (m) ,2.63 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,3.00(d,1H) ,3.49 (d,1H) ,3.55
(dd,1H) ,3.62(d,1H) ,3.64 (d,1H) ,3.89(d,1H) ,3.99(d,1H) ,3.87 (d,1H) ,5.51 (dd, 1H,
H5) ,6.43 (m, 1H,H14) .
[1080]  J5iik: (EST) m/z (M+H) . =762.35 (764.35) .
[1081]  SEJf5130
[1082]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) —15-[ [ (2R) —2-% }:-2,3- — FI %
TRIE]-14- G-"H-1H-1,2,4-=m-1-3) -8-[ (IR) -1,2- —HXH]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ —"&-1,6a,8,10a- P4 H F-4H-1,4a-PEE-20-FE 3 [1,2-c It
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TR

RgrtH,

Br

N—
[1083] OzN%\Nan,_

Hi{(\o s EtOH
. : H

[1084] ¥ (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15-[ [ (2R) -2-& JE-2,3-—H
FETHRIA]-14- G-R-3-m4FH-1H-1,2,4-=m-1-F) -8-[ (IR) -1,2- —H 5 }:]1-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —~&-1,6a,8,10a-Pq F I£-4H-1, 4a- P EE-2H-FE 3 [1,2-
¢ At —7 - FR R (SE M 129A,9 . 0mg, 0.012mmol) <10% Pd/C (18mg) F1J1 1% KE & 78 2. B
(2.0mL) FHIVR WA SR N HEE2/INT TR SVt i 28 A K Bk B A FH S R R Rk
WA S (19x 150mm Sunfire Preparative C18 OBD column) 454k P24 oy 28 & » M\
LBERRWR GV A G TS 2E N =8 LB S B bR AL A4 (1. 5mg)

[1085]  {E'H NMRUE A, 1 T FH i R A €0 4l A0 A5 210 TR 4838 TR P~ ) 758 . 0 TppmAk Hi B
— N R T 1% R B S H1A BT FINOEAR S L 1X 5 R\ 1) 45 0 — B0 o 5O A £ 1
aifk 2 Ja, BT IERY E = 8 OB ERE ] NMRES I A FE A AT =M i+ HE B

[1086] 'H NMR (CD30D,600MHz ,ppm) 0.75 (s,3H,Me) ,0.76 (d,3H,Me) ,0.84 (br s,3H,Me) ,
0.85 (br d,3H,Me) ,0.89(d,3H,Me),0.92 (br d,3H,Me) ,1.02 (br d,3H,Me),1.13(s,3H,
Me) ,1.19(s,3H,Me) ,1.22-1.32(m) ,1.39-1.42 (m) ,1.46-1.56 (m) ,1.58-1.64 (m) ,1.68-
1.96(br m),2.06-2.11 (br m) ,2.15-2.20(m) ,2.24 (br m) ,2.78 (br m) ,2.83 (br s,1H,
H7) ,3.40-3.50 (br m),3.52 (br m),3.77 (br m),3.88(d,1H) ,5.15 (br m,1H,H14) ,5.43
(br dd,1H,H5) .

[1087]  JFiit. (ESI)m/z (+H) . =654.38.

[1088]  SLjiifs31

[1089]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) —15-[ [ (2R) —2-& }£-2,3- —HI &
TRIE]-14- -7 H-1H-1,2,4-=m-1-3) -8-[ (IR) -1,2- ~HNH}]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ "%&-1,6a,8,10a— P4 H F-4H-1,4a-PHEE-20-FEHH[1,2-c L
W~ 7R R

10% Pd/C

O\\\/OH_ O\\»/OH_

Hp

[1090] 10% Pd/C

EtOH

[1091] ¥ (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15—-[ [ (2R) —2-& JE-2,3-—H
T HRIA]-14- G-R-5-mF-1H-1,2,4-=m—-1-F) -8-[ (IR) -1,2- —H 5 }:]1-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —~45-1,6a,8,10a-PU F J-4H-1, 4a—- P EF-2H-FE 3 [1,2-
cI kM -T2 18 (SL 51298, 6 . Tmg,0.009mmo1) F110%Pd/C (9. 35mg) KR W 1E S S AR
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NAECHE (1. 0mL) W FE 18/ CRHVR -G I U8, 28K, ¥4 5% B8 vl AH S A v 2807 AH €t
(19x 150mm Sunfire Preparative C18 OBD column) 44k P22k 70 28 K » M\ EE AN
IR SV A T84S 2N = QR TR B bR AL A4 (1. 6mg)

[1092]  'H NMR (CDs0D,600MHz , ppm) 0.75 (s, 3H,Me) ,0.76 (d, 3H,Me) ,0.84 (d,3H,Me) ,0.85
(s,3H,Me) ,0.89(d,3H,Me) ,1.02 (br d,3H,Me),1.12(s,3H,Me) ,1.19(s,3H,Me) ,1.22-
1.33(m) ,1.39-1.42 (m) ,1.48-1.56(m) ,1.58-1.64(m) ,1.70-1.96(m) ,2.06-2.11 (m) ,
2.15-2.20 (br m) ,2.25 (br m) ,2.83 (s, 1H,H7) ,2.94 (br d,1H),3.49(d,1H) ,3.52 (br dd,
1H) ,3.60(d,1H) ,3.81 (br d,1H),3.89(d,1H) ,3.99(d,1H) ,3.87(d,1H) ,5.12 (br m,1H,
H14) ,5.45(dd, 1H,H5) .

[1093]  JFii: (ESI)m/z (+H) . =654.38.

[1094] Syt f5)32

[1095]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14- (3-&F&-5-FH P H-1H-1,2,
4==M-1-38) -15-[[ (2R) —2-F -2, 3- " H AL T R & 1-8-[ (IR -1, 2-=H N %&&]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a-J0 I 3£-4H-1, 4a- A FF-2H-JE IF
[1,2-c]mbig-7-3RE& (SLiitif51324)

[1096]  FI

[1097]1  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) —14- (G- FE-3-H P H-1H-1,2,
4==M-1-38) -15-[[ (2R) —2-& -2, 3- " H I T R & 1-8-[ (IR -1, 2-=H N %&&]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a-J0 I 3E-4H-1, 4a- A FF-2H-JE IF
[1,2-c]nbisg-7-3R1& (SLitif5132B)

BF,0Et,

[1098]

__%a1] 328
[1099]  45-FPHE-1H-1,2,4- =M-3-J% (27.3mg,0.220mmo1) FIBF30Et2 (53ul,
0.418mmol) IO A FF AL E46 (25.2mg,0.042mmol) £E1,2- 50 Z%% (0.42ml) HH ik J5
(R AES0°C TS L 57NN, SR J5 78 2R T P RO 4/ N, S W TR G )78 i 2 €0 1) TR VR o
BB FIER A R B2 T 5 B R iR B WV i e B R, B s 0 R AT A
(19x 150mm Sunfire Prep C18 OBD 10mm) 7}, F0.1% = L IRH 25 /7K AT BE .
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VT TR 8 ) 7 B SR A A ) v 0T A Bl 0 0 5 R 4 R 7 5 K R B D N B AR
IR VR 15 31 20 [ AAOIR A S2 it 49113 2A (9. 1mg) o K5 15 18 o Ji F) 7. B S5 A A2 ) v LT R 2
BRI A6 I S U FE RV TR W 5k BE ) I\ £ T AR 2 HR AR R 2R T 45 21 1 Eu [ AR ) ST 451 328
(7.8mg) o AN [F] 3 S A AR 1) IX 38008 8 1 A 24 SR AR H TH NMR NOE A a2 (¥, & I St 451 3272
MHTAZN R 571, (H St 451 32BAN A2 o

[1100]  SEjif5)32A

[1101]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.85 (d,3H,Me) ,
0.87(d,3H,Me) ,0.88(s,3H,Me) ,0.89 (d,3H,Me) ,0.91(d,3H,Me) ,1.03 (s,3H,Me) ,1.08-
1.19(m) ,1.14(s,3H,Me) ,1.20(s,3H,Me) ,1.22-1.34(m) ,1.40-1.44 (m) ,1.47-1.65 (m) ,
1.73-1.97 (m) ,2.09-2.14 (m) ,2.15-2.22 (m) ,2.36 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,3.19(d,
1) ,3.49(d,1H) ,3.54 (dd,1H) ,3.59(d,1H) ,3.61 (d,1H) ,3.85(d,1H) ,3.92(d,1H) ,5.51
(dd, 1H,H5) ,5.57-5.63 (m, 1H,H14) .

[1102]  J5iit: (ESI)m/z=694 .55 M+H) .

[1103]  SLjitif5]32B:

[1104]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.85 (d,3H,Me) ,
0.86 (s, 3H,Me) ,0.88 (d,3H,Me) ,0.90(d,3H,Me) ,0.92 (d,3H,Me) ,0.95-1.01 (m) ,1.06 (s,
3H,Me) ,1.09-1.12(m) ,1.15(s,3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34(m) ,1.39-1.44 (m) ,
1.47-1.65m) ,1.71-2.00 (m) ,2.09-2.14 (m) ,2.15-2.22 (m) ,2.33 (dd, 1H,H13) ,2.84 (s,
1H,H7) ,3.08(d,1H) ,3.46 (d,1H) ,3.51 (dd,1H) ,3.58(d,1H) ,3.61(d,1H) ,3.74(d,1H) ,
3.91(d,1H) ,5.19-5.25 (m, 1H,H14) ,5.49 (dd, 1H,H5) .

[1105]  J5iit: (ESI)m/z=694 .56 (M+H) .

[1106]  SZjif5)33

[1107]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
TRIAE]-14- 3,5~ R -4H-1,2,4-=M-4-3) -8-[ (IR) -1,2- ~H§%]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ "%&-1,6a,8,10a- P4 H F-4H-1, 4a-PEE-20-FE - [1,2-c Tt
WR—7-FRIR (St f5133A)

[1108] Fi

[1109]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
TRIAE]-14- 3,5~ JR-1H-1,2,4-=M-1-%) -8-[ (IR) -1,2- ~H§%]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ "%&-1,6a,8,10a- P4 H F-4H-1, 4a-PEE-20-FE - [1,2-c Tt
WR-7T- 2R (LT f5133B)
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A
L) ,NH

B~ N

HZN BF30 Etg
__(.\ DCE, 50°C

[1110]

__5%3b) 338

(11111 3,5-—yR-1H-1,2,4-—M: (48.1mg,0.212mmol) ABF30Ets (5311,0.418mmol) Ji
A F a4k &6 (25 .4mg,0.042mmol) 7E1,2- — 5 2 %5% (0. 42ml) F 3R J5 A o gk
FN50°C , IR AN TR 1. 5/ 5 5 S5 ST A 40738 R 2 TR 2 R YRS B FH AR A%
WEIEYR B R R AL A )6 56 2 THFE G OBSIR S WA H B i, ZA R IEH B A kB E
TR EEE P SIS RO A %A (19x150mm Sunfire Prep C18
OBD 10um) 44k, F150. 1% =9 LB LG /7K B o A L PRe i iR Ao B S A A2 1) v RV A
BRI 6 I DU HE RV R K TR B 0N B AN R AR R R A5 21 B T AR 1 S e 451
33A (2. 1mg) o WA e it 1) 7 B S A AR P o SO €5 0 40 6 9, DR H5E RV 71 S K B BR
M T AN R HR R R R 45 1) 6 [l 4R 1Y S5 4511 33B (25 . 9mg)

[1112]  SCjtaf5)33A:

[1113]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.82(d,3H,Me) ,
0.84(d,3H,Me) ,0.85(d,3H,Me) ,0.89 (d,3H,Me) ,0.90 (s,3H,Me) ,1.03 (s,3H,Me) ,1.16 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.35(m) ,1.40-1.44 (m) ,1.46-1.52(m) ,1.55-1.65 (m) ,
1.75-1.97 (m) ,2.12-2.22 (m) ,2.25-2.31 (m) ,2.38 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.85(d,
1H) ,3.49(d,1H) ,3.56 (dd,1H) ,3.56 (d,1H) ,3.61(d,1H) ,3.96 (d,1H) ,4.19(d, 1H) ,5.53
(dd, 1H,H5) ,5.92-5.98 (m, 1H,H14) .

[1114] it (ESI)m/z=795.22(797.22) (M+H) .

[1115]  Sjitif5)33B:

[1116]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.84 (d,3H,Me) ,
0.85(d,3H,Me) ,0.87 (d,3H,Me) ,0.88 (s,3H,Me) ,0.89 (d,3H,Me) ,0.93 (s,3H,Me) ,1.15 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34 (m) ,1.39-1.43 (m) ,1.47-1.65(m) ,1.75-1.96 (m) ,
2.10-2.22 (m) ,2.34 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.96 (d,1H) ,3.48(d,1H) ,3.54 (dd, 1H) ,
3.54(d,1H) ,3.58(d,1H) ,3.84(d,1H) ,3.93(d,1H) ,5.49 (dd, 1H,H5) ,5.71-5.77 (m, IH,
H14) .

(11171 Jiitk: (ESI)m/z=795.21(797.19) (M+H) .

[1118]  SLjitif534-36
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(11191 RIR A S WIR FHIALE BT St 1 i i F) 15 3 ) 4

o] OH
\

Rll

HoN

34 |rl=c] | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
RII=c1|15R) -15-[[ (2R) -2-&%-2, 3-=F X TX]I&K]-14-
(3, 5-=#{-1H-1, 2, 4=w1-&) -8 (IR) -1,
Q.= &A1, 6 G 7+ B 9 10, 16as 10b, 11,
12, 12a-+=2%.1, 6a, 8, 10a-w9 F R -4H-1, 4a-& 5
-2H-3E 51, 2-c]ou=h-7-HK BR

'"H NMR (CD;0OD, 600MHz, ppm) 0.76 (s, 3H, Me), 0.77 (d,
[1121] |3H, Me), 0.84 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H,
Me), 0.87 (d, 3H, Me), 0.89 (d, 3H, Me), 0.94 (s, 3H, Me),
1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.32 (m), 1.41-1.44
(m), 1.48-1.64 (m), 1.76-1.96 (m), 2.10-2.22 (m), 2.37 (dd,
1H, H13), 2.84 (s, 1H, H7), 2.96 (d, 1H), 3.48 (d, 1H), 3.54
(dd, 1H), 3.56 (d, 1H), 3.59 (d, 1H), 3.79 (d, 1H), 3.93 (d,
1H), 5.50 (dd, 1H, H5) #= 5.68 (m, 1H, HI4) .

Jiigk: (ESI) m/z (M+H) .= 707.38.

35 |RI=NH, | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII =|14R, 15R) -15-[[ (2R) -2-& % -2, 3-—FE T E]
CH,OH |#&]-14-[3-8&%-5- (FFA) -1H-1, 2, 4-==-1-
X]1-8[ (1IR) -1, 2-—¥ & H*]-1, 6, 6a, 7, 8, 9,
10; 108y 10bs 11, 12, 1Za--F=8.-1, Gis 8 108-
w9 ¥ IK-4H-1, 4a-H~EF-2H-3EFF[1, 2-c]tbrh-7-FRER
'"H NMR (CD;OD, 600MHz, ppm) 0.76 (s, 3H, Me), 0.77 (d,
[1122]1 |3H, Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.87 (d, 3H,
Me), 0.89 (d, 3H, Me), 0.90 (d, 3H, Me), 0.93 (s, 3H, Me),
1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.32 (m), 1.40-1.44
(m), 1.48-1.64 (m), 1.73-1.96 (m), 2.08-2.22 (m), 2.35 (dd,
1H, H13), 2.84 (s, 1H, H7), 2.99 (d, 1H), 3.47 (d, 1H), 3.52
(dd, 1H), 3.56 (d, 1H), 3.58 (d, 1H), 3.76 (d, 1H), 3.88 (d,
1H), 544 (m, 1H, H14) # 5.47 (dd, 1H, H5) .

Jiig: (ESI) m/z (M+H) .= 684.37.
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36 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
NH, 15R.) 15[ (2R ) -2- R X -2, 3-=F X TRIA]-14
RII =| (3-&%&-5-Fk4-1H-1, 2, 4-=v-1-3 ) -8-[(1R) -1,
Ph 2-—9¥ &HHK]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+ =51, 6a, 8, 10a-m9 F % -4H-1, 4a- R B
-2H-3E 51, 2-c]obwh-7-F BL

'H NMR (CD;OD, 600MHz, ppm) 0.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.83 (s, 3H, Me), 0.86 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.89 (d, 3H, Me), 0.90 (d, 3H, Me), 091 (s, 3H, Me),
1.18 (s, 3H, Me), 1.22 (s, 3H, Me), 1.22-1.32 (m), 1.41-1.44
(m), 1.48-1.66 (m), 1.72-1.90 (br m), 1.94-1.98 (m), 2.04-2.09
(m), 2.25-2.22 (m), 2.47 (dd, 1H, H13), 2.85 (s, 1H, H7),
3.16 (d, 1H), 3.39 (d, 1H), 3.47 (d, 1H), 3.51 (dd, 1H), 3.57
(m), 3.76 (brm), 3.87 (d, 1H), 5.59 (dd, 1H, H5), 5.66 (m,
1H, H14), 754 (m) #= 7.70 (m, ArH) .

Jii&: (ESI) m/z (M+H) .= 730.50.

[1123]

[1124]  SZjtif5)37

[1125]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& 3£-2,3- — HI &
THIA]I-8-[(UR) -1,2-—HFHE]-14-[3-[[ A-F &) &I PkIE]-4H-1,2,4- =4~
%#1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —"5-1,6a,8, 10a-4 H F£-4H-1, 4a- P~
2H-FEFF [1, 2-c ] bR —7—FR R (STt 51137 A)

[1126] Pl

[1127]1  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }£-2,3- —HI %
THIA]I-8-[UR-1,2-—HFRE]-14-[3-[[ A-F &) & PRI -1H-1,2,4- =M1~
%#1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —"5-1,6a,8, 10a-4 H F£-4H-1, 4a- P~
2H-FEFE[1, 2-c]MEmg -T2 IR (SLitif5137B)

[1128] Pl

[1129]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15-[ [ (2R) —2-& 32, 3- — HI &
THIA]I-8-[(UR-1,2-—HFHE]-14-[6-[[ O-F &) X PRI -1H-1,2,4- =M1~
%#1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —"5-1,6a,8, 10a-4 H F£-4H-1, 4a- P~
2H-FEFE[1, 2-c]MEmg -T2 R (SLHtf5137C)
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ML

HN—N H
H > N ] B F;,O Elg
—(\ DCE, 50°C

[1130]

_Fik ] 318 _Fa#b] 37C
(11311  EN-(1-H 23%) -1H-1,2,4-=M:-3-FR i (42.0mg,0.272mmo1) FIBF30Et, (68u1,
0.537mmol) IO A F e a4k & 476 (32.6mg,0.054mmol) £E1,2- —5 Z%¢ (1.0ml) I3 HE 5 1K)
T o IIHAEN50°C , [ SR A WD IR B IR 4 . 5/NF i 5 V35 6 R HAZ g 3R R (B 7R
(46 P6 K214 75 % #5748 R = Fh = FECLAN B T MR IR AW .4 . 15/ ) 5 1) [ TR
AW EINNBF30E t2 (30u1,0.237mmol) « 67N J&5 , 4 [ LY B A H1 48 =50l 45 R VA 57 I
G E Y E T E R AR B Y AR R I, B s OB A i A (19x 150mm
Sunfire Prep C180BD 10um) 735, F50.1% =LK C /K EEM ; S0AE N 20m /
min, = O AR E TS 2% At 120 B0 I /KB BE 20 %6 E11100 % , $:55 4k 2 G 6 931 o %
s PR LT A7 B S R AR w5 O Ea i 9oy 6 I TR HE RV 7 K ik BE WD\ R R R
RT3 21 2 [ AAOTR 1) SEEBI3TA (4. 3mg) oK 55 e It (1) A7 B S A AR 1) v 25 A 21
WA I WRIEFE RV, B 5% 8 W 2T AN 2 A AR VR 45 31 A ] AR 1) S i 51 3 78
(2.5mg) s o 3 1% e 5t 10 A7 B8 S A 7R AT v 0 A Rl S 2 5 9 R 4 R Y 71105 K B B A A
CE AR AR R 2R 15 21 ] AR S 4513 7C (10.. 5mg)
[1132]  Sjfafsl37A:
[1133]  'H NMR (CD30D,500MHz , ppm) §0.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.83 (d,3H,Me) ,
0.87 (s,3H,Me) ,0.88(d,3H,Me) ,0.89 (d,3H,Me) ,0.90 (s,3H,Me) ,0.92 (d,3H,Me) ,1.18 (s,
3H,Me) ,1.22(s,3H,Me) ,1.24-1.37 (m) ,1.26 (d,3H,Me) ,1.29 (d,3H,Me) ,1.42-1.47 (m) ,
1.49-1.68 (m) ,1.77-1.99 (m) ,2.13-2.24 (m) ,2.53 (%dd, 1H,H13) ,2.76 (d,1H) ,2.86 (s,
1H,H7) ,3.48(d,1H) ,3.54 (dd,1H) ,3.60 ($&d, 1H) ,3.61 (d,1H) ,3.72 (%d,1H) ,3.94 (d,
1H) ,4.17-4.25 (m, 1H,CONCH) ,5.50 (dd, 1H,H5) ,6.43-6.56 (%m, 1H,H14) ,8.70(d, 1H,
CONH) ,9.11 (3%s, 1H, =) .
[1134]  J5iit: (ESD)m/z=724.35 (M+H) .
[1135]  SEjifafsl37B:
[1136]  'H NMR (CD30D,500MHz , ppm) §0.79 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.83 (d, 3H,Me) ,
0.87 (s,3H,Me) ,0.89 (d,6H,2Me) ,0.91 (s,3H,Me) ,0.92(d,3H,Me) ,1.19 (s,3H,Me) ,1.23
(s,3H,Me) ,1.24-1.39 (m) ,1.26(d,6H,2Me) ,1.42-1.47 (m) ,1.49-1.68 (m) ,1.79-1.99 (m) ,
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2.02-2.08 (m) ,2.13-2.24 (m) ,2.50(dd, 1H,H13) ,2.70(d, 1H) ,2.86 (s, 1H,H7) ,3.50 (d,
1H) ,3.52(d,1H) ,3.56 (dd,1H) ,3.63 (d,1H) ,3.77(d,1H) ,3.94(d,1H) ,4.17-4.26 (m, 1H,
CONCH) ,5.53 (dd, 1H,H5) ,5.59-5.66 (m, 1H,H14) ,8.60 (s, 1H, =M#) .

[1137]  JGiit: (EST)m/z=724.35 (M+H) .

[1138]  SLjtafs]37C:

[1139]1  'H NMR (CD30D,500MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.81 (d,3H,Me) ,
0.82(s,3H,Me) ,0.86 (d,3H,Me) ,0.88(d,3H,Me) ,0.89 (s, 3H,Me) ,0.92(d,3H,Me) ,1.16 (s,
3H,Me) ,1.22(s,3H,Me) ,1.24-1.37 (m) ,1.25(d,3H,Me) ,1.28(d,3H,Me) ,1.41-1.47 (m) ,
1.49-1.58 (m) ,1.60-1.68 (m) ,1.76-1.98 (m) ,2.12-2.25(m) ,2.41 (dd, 1H,H13) ,2.76 (d,
1H) ,2.86 (s, 1H,H7) ,3.48(d,1H) ,3.52(d,1H) ,3.54 (dd,1H) ,3.63(d,1H) ,3.93(d,1H) ,
3.96(d,1H) ,4.15-4.23 (m, 1H,CONCH) ,5.48 (dd, 1H,H5) ,6.61-6.69 (m, 1H,H14) ,8.04 (s,
1H, = M) ,8.56 (d, 1H,CONH) .

[1140]  J5iit: (EST)m/z=724.35 (M+H) .

[1141]  SZjiif5)38

[1142]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,15R) -15-[[ (2R) —2,3-—HI K—-2— (H
A THRIR]-8-[AR -1, 2-ZHHH]-14-[6-[[ (1-F & 5) &R P HE]-1H-1,2,4-=
mM-1-%]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+_5-1,6a,8,10a- P4 I F-4H-1,4a-
PWEE-2H-FE 3 [1, 2-cJ LI -T2 1R

()WEN’{ J 0 )

T8
BF30Et, HN_ AL
DCE, 50°C —(\ L
F jaj{bbdh 8

[1144]  EN- (1-H £43E) —1H-1,2,4-=M:-3-F3RJ}% (753 Img , 4 . 88mmo1) FIBF30Et2 (1.3ml,
10.26mmo1) A 84k &8 (602. 2mg,0.978mmol) £E1,2- 5 Z4% (14.0ml) KL S5
HIVATR o INEE50°C , [ LR AN R BT - 6 /N i 5 5 BBk FH AN HAZ S 9IR (s
(A& VD81 5E A VHFE B MR AR AR =R, FH 4R LT (100m1) A A NaHCO3
(50ml) 73 = KK E TR OB (1x 50mD) 2 EL KA ALE G, GRS T 4, i v
WV T HE R 5 15 20358 5 C TR 5 B D o A6 B s e A TR vh 2 15 I e S0 (il A
(19x 150mm Sunfire Prep C18 OBD 10um column) £k, F-50.1% =9 L ERIK 21 /7K ¥k
Jit s BEIR ~40mg ; S FLIE A 15m] /min, =y 0B AH BB 254 < 12493 B0 & 1 / /K6 B 20 %% 2]
100% , H35 FHAE LG M5 753 13 O =0 0 v RCHURH €18 22 536 3, D3 4 K 5 771
B2 A AR B S (450mg) -

[1145]  'H NMR (CD30D,600MHz , ppm) 80.74 (s, 3H,Me) ,0.76 (s,3H,Me) ,0.77 (d,3H,Me) ,
0.81(d,3H,Me) ,0.85(d,3H,Me) ,0.86 (d,3H,Me) ,0.89 (s, 3H,Me) ,0.89 (d,3H,Me) ,1.13 (s,
3H,Me) ,1.20(s,3H,Me) ,1.22-1.37 (m) ,1.24 (d,3H,Me) ,1.26(d,3H,Me) ,1.39-1.44 (m) ,
1.47-1.54(m) ,1.58-1.65(m) ,1.78-1.95(m) ,1.98-2.03 (m) ,2.09-2.21 (m) ,2.38 (dd, IH,
H13) ,2.40 (s, 3H,NMe) ,2.83 (s, 1H,H7) ,2.92(d,1H) ,3.47 (d,1H) ,3.52(dd,1H) ,3.61 (d,

128



CN 104877001 B ﬁﬁ HH :I:; 123/282 11

1H) ,3.63(d,1H) ,3.89(d,1H) ,4.02(d,1H) ,4.14-4.20 (m, 1H,CONCH) ,5.45 (dd, 1H,H5) ,
6.58-6.65 (m, 1H,H14) ,8.02 (s, 1H, =M) ,8.56 (d, 1H,CONH) .

[1146]  J5iit: (ESI)m/z="738.78 (M+H) .

[1147]  SZjitif5)39

[1148]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R,15R) -15-[[ (2R) —2,3-—HI K—-2— (H
A THRIFE]-8-[AR -1, 2-ZHHH]-14-[6-[[ (1I-F & F) &R P HE]-1H-1,2,4-=
mW-1-%#£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a— —4-1,6a,8,10a—PU I F-6-0x0—4H-
1, 4a-NEE-2H-FEFE [1, 2-c] ML -7 R IR

T

Pyt

HN—N

HN 5 : BF,0Et,
4(\ : A DCE, 50°C

[1150]  KN- (1-F £.3%) -1H-1,2,4-=M:-3- ¥ i% (82.3mg, 0. 534mmo1) FIBF30Et2 (200u1,
1.578mmol) JH A% (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14- (acetyloxy) —15-
[[(2R)-2,3- ~H 32— (&) THEIE]-8-[(UR) -1,2- - HKH*]-1,6,6a,7,8,9,10,
10a,10b,11,12,12a—+—"%(-1,6a,8,10a-PY F J-6-ox0o—-4H-1,4a- N fE-2H-FE I [1,2-c]
ML R —7—F2 1 (W02007 12701252 it 451 152 1) JiiF 2 B X, 1% L R4 S BA 5| - 77 S0 AR X
H1,70.2mg,0.107mmol) 7E1,2- —& 2k (1.5ml) BIHEHE S HIVE TR . INHAEI50°C , 2 B VR A1)
IR BEIAEIETR - 50N I, K S SR AN VA ) 2 05 R R IR B A R B E T
e L o R B DV A AE R R, 0 PR FH R OB 15 4 (19 150mm Sunfire Prep
C18 OBD 10um) F%0.1% =5 LRI LM/ /KBt , B ~35mg s i Ay 15ml /min, 55 3%
AR S5 At 1299 Bh MG /7K B BE 20 %6 211100 % , 35235 4 4G e 70 B W r= W e 2
WA G5y 72 G I DR 35 AV 711 5 K Bk BE 0 I < B N 2 R R R VR 5 21 1 66 ] AR
I FRREAL &4 (24 . 2mg,0.028mmo]l) o

[1151]  'H NMR (CD30D,600MHz , ppm) 80.75 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.80 (s,3H,Me) ,
0.82(d,3H,Me) ,0.86 (d,3H,Me) ,0.87 (d,3H,Me) ,0.92 (s,3H,Me) ,0.94 (d,3H,Me) ,1.08 (s,
3H,Me) ,1.24(d,3H,Me) ,1.26 (d,3H,Me) ,1.28-1.33 (m) ,1.36-1.48 (m) ,1.52-1.56 (m) ,
1.66-1.72(m) ,1.67 (s,3H,Me) ,1.74-1.81(m) ,1.87-2.04 (m) ,2.18-2.25 (m) ,2.41 (s, 3H,
NMe) ,2.43 (dd, 1H,H13) ,2.68-2.73 (m) ,2.92(d,1H) ,3.09 (s, 1H,H7) ,3.50 (d,1H) ,3.60
(dd,1H) ,3.64(d,1H) ,3.67 (d,1H) ,3.94 (d,1H) ,4.06 (d,1H) ,4.14-4.22 (m, 1H,CONCH) ,
5.74(d,1H,H5) ,6.64-6.72 (m, 1H,H14) ,8.04 (s, 1H, =M) ,8.58 (d, 1H,CONH) .

[1152] it (ESD) m/z="752.73 (M+H) .

[1153]  SEjif5140

[1154]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R,15R) -15-[[ (2R) -2,3- - H E-2- (H
T TIHIAI-8-[ (AR -1,2- W PR FE]-14-[5-[ (F & FE) PRI -1H-1,2,4-=M-1-%]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a-+ —4-1,6a,8,10a—PY ! £-6-0x0-4H-1,4a— P
FE-2H-JEFE[1,2-c ] ML -7-FR R
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0 0 0 OnOH.
NV/ZL z Iz
( ] N— N=—
HN-N - H KN

Y
=

' I
HN | HN |
oL BF,OEt, Ao
“ z DCE, 50°C “ 2

[1156] >R FHSARLSE it 451 3OHH i 1) #8 , fsf7 FIN-HH B —1H-1, 2, 4- —=M-3- 32 I% , Fr AL &40
(ESIS RN 4 e s e

[1157]  'H NMR (CD30D, 600MHz , ppm) 80.73 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.80 (s, 3H,Me) ,
0.81(d,3H,Me) ,0.85(d,3H,Me) ,0.87 (d,3H,Me) ,0.93 (s,3H,Me) ,0.94 (d,3H,Me) ,1.08 (s,
3H,Me) ,1.30 (m) ,1.40 (m) ,1.46 (m) ,1.52-1.56 (m) ,1.67 (s,3H,Me) ,1.68-1.80 (m) ,1.84-
2.03(m) ,2.22(m) ,2.40 (s,3H,NMe) ,2.43 (dd, 1H,H13) ,2.54 (d,1H) ,2.70 (m) ,2.90 (s, 3H,
CONMe) ,2.95(d, 1H) ,3.08 (s, 1H,H7) ,3.49 (d,1H) ,3.59 (dd,1H) ,3.64 (d,1H) ,3.68(d,1H) ,
3.94(d,1H) ,4.08(d,1H) ,5.74 (d, 1H,H5) ,6.74 (m, 1H,H14) ,8.02 (d, 1H, =M:H) .

[1158]  J5iits: (ESD)m/z=724.70 (M+H) .

[1159]  sjififil41

[1160]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) 14— [5— (G HFRIE) -1H-1,2,4-
—ME-1-JE]-15-[[ (2R) —2-& -2, 3- “H T 1] -8-[ (IR) -1, 2- —H N3] -1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU F JE-4H-1, 4a- P EFE-2H-FEFF [1, 2-
c ] ML -7- R R

HN-N

o)
(’N %WSiEts

BF,O0Et,
DCE, 50°C

Tl ika-4 6
[1162]  EN- (=2 %E6E) —1H-1,2,4- =M-3-FR f% (78 .6mg,0.347mmo1) FIBF30Ets (130u1,
1.026mmol) AU F| A1 4k-& 46 (41 .6mg,0.069mmol) ££1,2- 4 2 %% (1. 15ml) sk 5 1
T INFAE50°C , 2 87 R AN A 8 48 0 (R TR BB o 2 /NI I Y056 RN A R R S 7
[E AL S VD60 € 4 THAE G S SR AN A J &2 = R B A R E TR E RS
B R B WDV RRAE R R, S RO g A (19x 150mm Sunfire Prep C18 OBD 10um)
ik, H&50.1% =38 BRI N/ /KB Bt s S I N 15ml/min, = RORAH Bt 25 R 120
LG/ TKBEBE 2096 £100 % , 3255 F A8 G M7 20 8 158 Fir i 720 B4 v RAGHAH 3 2%
I3 I VR R R 5 B W) N T RN 2R I R R T A5 2 B T AR B AR R AL A
(9.0mg) -
[1163]1  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.80 (d,3H,Me) ,
0.80 (s,3H,Me) ,0.84 (d,3H,Me) ,0.85(d,3H,Me) ,0.87 (s,3H,Me) ,0.89 (d,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.35(m) ,1.39-1.44 (m) ,1.47-1.55(m) ,1.58-1.65 (m) ,
1.73-1.95(m) ,2.09-2.21 (m) ,2.39(dd, 1H,H13) ,2.80(d, 1H) ,2.84 (s, 1H,H7) ,3.45 (d,
1H) ,3.51(d,1H) ,3.51 (dd,1H) ,3.60(d,1H) ,3.93(d,1H) ,3.95(d,1H) ,5.46 (dd, 1H,H5) ,
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6.64-6.71 (m,1H,H14) ,8.02 (s, 1H, =I¥) .

[1164]  JFiitk: (ESI)m/z=682.71 (M+H) .

[1165]  SEjifs|42

[1166]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14-[5— (G IEHRIL) -1H-1,2,4-
Ze-1-31-15-[[ (R) —2- (&) —2,3- T H]A]-8-[ (IR) -1,2- —HPHHE]-1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4~1,6a,8,10a—PU FH F=—4H-1, 4a— P BE—2H-FE 3
[1,2-c]tisg-7-3R &

P
NaBHaCN / THF

[1168] 1 (2u1,0.035mmol) 37 % it HH I /K ¥R (5. 401,0.073mmol) F11 . OMEF LA
AANIF THE (6711 ,0.067mmol) ¥ WM INA ] (1S, 4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R, 15R) -
14-[5- (& PRIE) -1H-1,2,4-=M—-1-3£]1-15-[[ (2R) ~2—amino—2,3- —HI 3L T ] 4] -8~
[(IR)-1,2-—H5%#:]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ _4-1,6a,8,10a—P4H
He-AH-1,4a-NEE-2H-FEFF [1, 2—-c ML mE -7 AR B2 (SEJtif5141,13.3mg,0.017mmo1) 7E H ¥
(0.33ml) B FEFEAERE 5 TR IR MR - 6 /N S5, VBTG FH SR 7 A 26 A B 58 42 T AE o 4 IOBE TR
E ) P A 0 4 T R K R B A BT v B B R KR B I A
FA 20 AR (3% H (19x 150mm Sunfire Prep C18 OBD 10mm) Zifk, F#70.1% =M L BEHY
LI /7K B s SR 15m1 /min, i RGBAR 35 26 1 - 1270 B 5 /7K B EE 20 %6 $1100%6
P R AE G e 7 43 b o ¥ P2 v ROGBURE €33 2 93 6 9 DU 45 IS 571, 15 2110 B T A it
EM.

[1169]1  'H NMR (CDs0D,600MHz , ppm) 80.75 (s,3H,Me) ,0.76 (d,3H,Me) ,0.85(d, ,3H,Me) ,
0.86 (s,3H,Me) ,0.89 (d,3H,Me) ,0.92 (s,3H,Me) ,0.93 (d,3H,Me) ,0.94 (d,3H,Me) ,1.12 (s,
3H,Me) ,1.19 (s,3H,Me) ,1.21-1.34 (m) ,1.39-1.43 (m) ,1.46-1.54 (m) ,1.58-1.64 (m) ,
1.71-1.94 (m) ,2.08-2.13 (m) ,2.14-2.21 (m) ,2.24-2.31 (m) ,2.37 (dd, 1H,H13) ,2.64 (s,
3H,NMe) ,2.71 (s, 3H,NMe) ,2.83 (s, 1H,H7) ,3.14(d,1H) ,3.49(d, 1H) ,3.50 (dd, 1H) ,3.60
(d,1H) ,3.69(d,1H) ,3.75(d,1H) ,4.06 (d,1H) ,5.43 (dd, 1H,H5) ,6.63-6.70 (m, 1H,H14) ,
8.05(s,1H, =Mk .

[1170]  J5iit%: (ESI)m/z=710.66 M+H) .

(11711 sZjtif43

[11721  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) —14-[5— (G LRI -1H-1,2,4-
—M-1-FE]-8-[ (IR) -1, 2- —H ] -15-[[ (2R) —2- (L&) -2,3- R T 14 ]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—F =4 -1,6a,8,10a-P4 H 3E-4H-1, 4a-F FE-2H-FE 3
[1,2-c]tisg-7-3R &
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LB TE
NaBH4CN / THF
HzN y _, HOAc, MeOH
’ F 1)

[1173]

HN—N

o]
(/N%H— SiEty

BF30Et,
DCE, 50°C
(F32)
[1174] 31,
[1175] ¥ 2408 (65u1,1.135mmol) 2/ (0.41ml,7.26mmol) F11 . OME FE Al &AL B4 Y THF
(2.3m1,2.30mmol) &M B A4k & 46 (338 .0mg, 0.562mmo1) £ FHEE (5.6m1) B9 HE 5
(R o S SETR AN R TG E 0 o 4 /NI i 5 Y05 6 FH S 7 TE) 4 5 D 6 43 58 42 VH 6 o OB
BEYIH LR 85 (100m1) F17K (100ml) 432 ¥ 7K 2= FH R O Bis (1x 50ml) $2 B A HLZ
G TR TR, I U o DRl R 45 AV TR, K ke BR 0 AN 0 T N 2 R R R VR 75 21 1 € AR
77 i (337 .5mg) .
[1176]  'H NMR (CD30D,500MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.82 (s, 3H,Me) ,
0.88(d,3H,Me) ,0.92(d,3H,Me) ,1.02(d,3H,Me) ,1.04 (d,3H,Me) ,1.16 (s,3H,Me) ,1.19 (s,
3H,Me) ,1.23 (s,3H,Me) ,1.24-1.35(m) ,1.38(t,3H) ,1.40-1.46 (m) ,1.48-1.55(m) ,1.58-
1.68 (m) ,1.72-1.88(m) ,1.95-2.02 (m) ,2.08-2.14 (m) ,2.18-2.25 (m) ,2.27-2.35 (m) ,2.60
(dd,1H,H13) ,2.87 (s, 1H,H7) ,2.98 (d,1H) ,3.07-3.15 (m, 1H,NCHz) ,3.28-3.35 (il fkm, 1H,
NCHz) ,3.37 (d,1H) ,3.38 (s,3H,0Me) ,3.44 (s,2H) ,3.70(d,1H) ,3.72(d,1H) ,3.90(d, 1H) ,
4.22-4.29 (m,1H,H14) ,5.57 (dd, 1H,H14) .
[1177]  JRit%: (ESD) m/z2=630.58 (M+H) .
[1178] 2.
[1179]  WN- (=2 FERE) -1H-1,2,4-=M-3- 1% (220.0mg,0.972mmo 1) FIBF30Et2
(0.37m1,2.92mmol) IO R BRIK ™ Ak & 4 (122.8mg,0.195mmol) £E1,2- & LK
(3.2m1) BIHERE JE I W INFAE50°C , [ TR AN R R R (o VR 2 W . 2 . 57NN i, VR Joi BB FH AT
HAZ R SE IR B S AR AR 8 A T RE o K SN A4 EN A =R S R I A R B
BT RERTT R EE AR KO A IRZ T IE (0. 45umyF 5 #3008 2s) , 70 =
RS SO A A3 4 (19x 150mm Sunfire Prep C18 OBD 10um) Zifk, H&0.1% =# L
() 21 /KB, B IR ~41mg s KR IE 9 15m] /min, & RO AR 38 5 1 1290 b 2 i /7K Bh
M20% $1100% , 235 FHAE £ 5 a7 53 %0 o K 7 W v ROBUAH €338 20 536 5T I3 H5 % 3571
AR B VI AR AR R R T-15 2 B A AR B bRk &4 (21 . 6mg) .
[1180]  'H NMR (CD30D,600MHz , ppm) 80.73 (s, 3H,Me) ,0.75 (s,3H,Me) ,0.76 (d,3H,Me) ,
0.79(d,3H,Me) ,0.85(d,3H,Me) ,0.88 (d,3H,Me) ,0.88 (s,3H,Me) ,0.89 (d,3H,Me) ,1.12 (s,
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3H,Me) ,1.20(s,3H,Me) ,1.21-1.35(m) ,1.26 (t,3H) ,1.39-1.44 (m) ,1.46-1.54 (m) ,1.58-
1.65@m) ,1.74-1.95(m) ,2.01-2.07 (m) ,2.08-2.13 (m) ,2.14-2.22 (m) ,2.38(dd, 1H,H13) ,
2.66-2.73 (m,1H,NCH2) ,2.80-2.87 (m, 1H,NCH2) ,2.83 (s, 1H,H7) ,2.96 (d,1H) ,3.48 (d,1H) ,
3.51(dd,1H) ,3.60(d,1H) ,3.65(d,1H) ,3.87(d, 1H) ,4.06 (d,1H) ,5.44 (dd, 1H,H5) ,6.64-
6.72 (m,1H,H14) ,8.03 (s, 1H, = M) .

[1181]  J5iit: (ESI)m/z=710.66 M+H) .

[1182]  Sjitifs44

[1183]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14-[5— (G I HRIL) -1H-1,2,4-
—p-1-JE]-15-[[ (QR) —2-&(3£-2,3,3-=HE T HIH]-8-[(UR) -1,2- ~HFH]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,10a— P4 1 IE—4H-1, 4a— A BE—2H-3E 3
[1,2-c]mtisg-7-3R &

¢ Ylwsuaa

HN—N

BF;0El,
DCE, 50°C

¥+ LS4 14
[1185]  KihEl4k &414 (520mg,0.844mmol) £E 5 2. %% (5. TmL) VAR I HIN- (= 2.3
i) -1H-1,2,4- =M:-3-¥2 1% (669mg, 2. 95mmo1) FIBF30Et2 (1.07mL,8.44mmol) &b , ¥R &
MITE RS T INIEN50°C o 27N S5, 4 S NV 1 A8 50, S8 J5 FVR R BR M R R K o
BE Y IR LB B AR R Z N 7 |2, B AU 7K SE Cino 2 & H 35 Bhis i i ie) oA
HUAR R R B I, B S IR AR 15 21 1 €0 [ A o FH 1) 4% 20 v 2800 A 23 (30 100mm Waters
Sunfire column,5m,UV—Aaill, &0.05% =8 LERAI10-100% H G /7K , i (A 1243 %4, 5¢K) 46
1B PRy (TR 77 il e PRI R 25 110 T et T SR 28 =M ir B e f k) & FF , e 25350
I3 WRGE , B R AR T8 2 3 0 TEAR (IR SR ER) AR &1L &4 (255mg) -
[1186]  'H NMR (CDs0D,500MHz , ppm) 0.77 (s,3H) ,0.78 (d,3H, 4>k ,0.81 (s,3H) ,0.85
(s,9H) ,0.86 (d,3H, &/ i) ,0.89 (s,3H) ,0.90 (d, 3H, #4r i) ,1.14 (s,3H) ,1.21 (s,
3H) ,1.22-1.67 (m) ,1.78-1.97 (m) ,2.14 (m,1H) ,2.19 (m,1H) ,2.41 (dd,J=13.3Hz,6.4Hz,
1H) ,2.84(d,J=9.8Hz,1H) ,2.84 (s,1H) ,3.46 (d,J=11.8Hz,1H) ,3.52(d,J=11.4Hz,
1.8Hz,1H) ,3.62(d,J=11.6Hz,1H) ,3.70(d,J=9.8Hz,1H) ,3.94-4.0 (m,2H) ,5.47 (m, 1H) ,
6.73 (m,1H) ,8.02 (s, 1H) .
[1187] i .m/z2=696.50 M+H) .
[1188]  SZjitafs|44 31 5 8 £h (1) i 4
(11891 ¥ SEitifi44 1 =8 £ B2 3h (255mg, 0. 315mmol) A MAAE A (1.5mL) , FF FH3ZTH1:1
LN/ IKFERE G R AN— R Dowex ® 1 X8S 4L W 8BS 722 ¥ E M A (10g, 2491 .84 8/
g) s L1 /7K (Z91 . SAEARRR) et - Pe i e 3023 Fh ik g, 2B KB 70 G 5 SR Fa ¥4 R
19 2)226mg (1) Eh R £ 1 L[ A
[1190]  SEjtif5]45
[1191]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —HI 53] -14-
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[5-[ (&) BRI -1H-1,2,4-=mr—1-F]1-15-[[ (2R) -2,3,3- = F 3E—2- (F & I&) T 3]
=1-1,6,6a,7,8,9,10,10a,10b,11,12,12a~} —4~1,6a,8, 10a—PU B Ei—4H-1,4a- -
2H-FEFF[1, 2-c ML —-7-FR R

(0]

-

HN—N H

BF;0Et,
DCE, 50°C

& A e-4h 16
[1193] K alfL&416 (75mg,0. 11mmol) 7E & L4 (1. 1mL) ¥ AR IR FIN-H 3 -1H-
1,2,4-=M-3-$ % (75mg,0.65mmol) FIBF30Et2 (0. 15mL, 1. lmmol) ZbFH , 4R J5 1R A FE &
SR INFENS50°C o 1. 5/ i, 8 I B v EN B S I AE B A g A TR G RO T IR A
VR AT FEE (3mL) , J8 sk 10 I B 3 IR 0 1 o 4 A FH ) % 2R v s AR € 1S A (19x 100mm
Waters Sunfire column,bm,UV-H5ll, 50.05% =8 L ELHI30-100% £ /K86 e i, BF
)20 73 8) AliAK, o K =40 3 (PRI 72 i A2 X 6 2 A T R B R SR 28 — PP e i 44 & 9%
T I e 28 AT IR A W i » SRS VA R AR R R 15 21 1 680 € TR AR AR R 54 (38mg) o
[1194]  'H NMR (CD30D,500MHz , ppm) 0.76 (s, 3H) ,0.77 (d, 3H, #43 #Ei) ,0.80 (s, 3H) ,0.85
(d,J=6.8Hz,3H) ,0.90 (d, J=7.0Hz,3H) ,0.91 (s,9H) ,0.93 (s,3H) ,1.13 (s,3H) ,1.20 (s,
3H) ,1.22-1.56(m) ,1.62 (m,1H) ,1.75-1.96 (m) ,2.12 (m,1H) ,2.19 (m,1H) ,2.39(dd, J=
13.5Hz,6.5Hz,1H) ,2.53 (s,3H) ,2.84 (s,1H) ,2.92 (d,J=4.3Hz,3H) ,3.12(d,J=11.2Hz,
1H),3.51(d,J=11.8Hz,1H) ,3.52(dd,J=11.4Hz,2.1Hz,1H) ,3.62(d,11.4Hz,1H) ,3.78
(d,J=11.8Hz,1H) ,3.84(d,J=11.2Hz,1H) ,4.03 (d,J=9.9Hz,1Hz,5.45 (m, 1H) ,6.65 (m,
1H) ,8.02 (s, 1H) ,8.79 (m, 1H) .
[1195] i .m/z=724.79 (M+H) .
[1196]  sZjitif5]46
[1197]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) 14— [5— (G HFRIEE) -1H-1,2,4-
=13 ]-8-[ (1R) -1, 2- —H A& ] -15-[[MUE-4- (FF &) —2H-MEm—4-2& ) s 28] -1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4~1,6a,8,10a—Py Ff F—4H-1, 4a— P FE-2H-3E 3F
[1,2-c]MEm-7-FR R

o]

N
(/ ?JA N—SiEtg

HN—N H

BF;0Et,

HN AL
Cj\ DCE, 50°C
& 9] {44 28

[11991  ¥r(altb & 428 (180mg,0.286mmol) £E 5 L k¢ (1. 3mL) AR K FIN- (= 2.3
fif) —1H-1,2,4-=M-3-$2 % (323mg, 1 . 43mmo1) FIBF30Ets (0.36mL,2.86mmol) 4LFH , KR &
MIERSARY T INIEN55°C o 1N S, o S N HI B 50, 78 B 28 vp AT IR 40 KR P R
E IR & T W EE (3mL) 8 ek 2 4 3 3 U S 0 D08 o g D R 1) 2% R v SR A i A (19x
100mm Waters Sunfire column,b5m,UV-E#ll, %0.05% =4 L ERAI30-100% LI/ KBk FE
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B, B[R] 2073 ) SEA6 o5 FURA I 7= b 1 28 20 (FRUBA ) 77 i 7 7R IR B8 2541 T e i T SR 1)
=M R R GO, JE R 2T W AR , SRS VA RIS R TS B B AT 8 T I AR )
PRk &4 (80mg) o

[12001  'H NMR (CDs0D,500MHz, ppm) 0.77 (s,3H) ,0.78 (d,3H, ¥/ #ERk) ,0.87(d,J=
6.6Hz,3H) ,0.91 (d,3H, #B4>i#k7) ,0.92 (s,3H) ,1.14 (s,3H) ,1.22(s,3H) ,1.23-1.58 (m) ,
1.64 (m,2H) ,1.74-1.98(m) ,2.13 (m,1H) ,2.20 (m, 1H) ,2.38 (dd, &4 i , 1H) ,2.40 (s,
3H) ,2.85 (s, 1H) ,2.94 (m, 1H) ,3.35 (t, 2H, ¥4 #E) ,3.49 (d, 1H, #53 #Ei) ,3.52 (dd, 1H,
RS UERE) 53,61 (d, 1H, E545 WE) 5 3.62 (m, 1H, #4 #E#) ,3.80 (m, 1H, #5453 #k) ,3.85 (m,
2H, 3 57 1E#D) ,4.15(d,J=9.9Hz,1H) ,5.46 (m, 1H) ,6.65 (m, 1H) ,8.08 (s, 1H) .

[1201]  JFii m/z=710.67 (M+H) .

[1202]  sjafs|47-83

[1203]  "FIRALE YR FSSACLLE T S i A543 PRI ABA 7 ¥ 1 %

v

e o
N\\ﬂ/go A
[1204] Rl <\N/Nr,,1_4
§ |
R - £ 2
47 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -14-[5- (&AH#H K ) -1H-1, 2, 4-==
RII=H [-1-3]-8-[ (IR) -1, 2-=% &/ HK]-15-[[ (2R) -2,
[1205] RII = [3-=F&-2- (F&RHKX) THKAIR]-1, 6, 6a, 7, 8,
H 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,
RIV  =|10a-w9 ¥ }X-4H-1, 4a-%&BE-2H-3E F[1, 2-c]°vh-7-
H R

'H NMR ( CD;OD, 600MHz, ppm) & 0.74 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.82 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (d,, 3H, Me), 0.90 (d, 3H, Me), 0.90 (s, 3H,
Me), 1.12 (s,, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65 (m), 1.75-1.95 (m),
[1206] |1.98-2.05 (m), 2.09-2.21 (m), 2.39 (dd, 1H, H13), 2.40 (s,
3H, NMe), 2.83 (s, 1H, H7), 2.96 (d, 1H), 3.47 (d, 1H),
3.51 (dd, 1H), 3.60 (d, 1H), 3.63 (d, 1H), 3.88 (d, 1H),
4.05 (d, 1H), 5.45 (dd, 1H, HS), 6.63-6.70 (m, 1H, HI14),
8.03 (s, 1H, ==) .

Jigk: (ESI) m/z=696.64 (M+H) .
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[1207]

[1208]

[1209]

48 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
n-Pr 14R, 15R) -14-[5- (&AH K ) -1H-1, 2, 4-==
RI=H |-1-%]-8[ (1IR) -1, 2- =9 HX]-15-[[ (2R) -2,
RII —|3-=%W-2- (AEAK) THKAIR]-1, 6, 6a, 7, 8,

H 9, 10, 10a, 10b, 11, 12, 12a-+—=%.-1, 6a, 8,
RIV = |10a-w9 ¥ X -4H-1, 4a-#B5-2H-3E F[1, 2-c]ukrh-7-
H RER

'"H NMR ( CD;0OD, 500MHz, ppm) & 0.74 (s, 3H, Me), 0.78 (s,
3H, Me), 0.79 (d, 6H, 2Me), 0.87 (d, 3H, Me), 0.90 (d,
3H, Me), 0.91 (s, 3H, Me), 0.92 (d, 3H, Me), 1.02 (t, 3H),
1.15 (s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.37 (m), 1.41-1.46
(m), 1.49-1.57 (m) 1.60-1.73 (m), 1.78-1.98 (m), 2.00-2.08
(m), 2.11-2.24 (m), 2.39 (dd, 1H, H13), 2.70-2.81 (m, 2H,
NCH,), 2.86 (s, 1H, H7), 3.00 (d, 1H), 3.50 (d, 1H), 3.54
(dd, 1H), 3.63 (d, 1H), 3.69 (d, 1H), 3.88 (d, 1H), 4.08
(d, 1H), 5.47 (dd, 1H, H5), 6.66-6.74 (m, 1H, H14), 8.06
(s, 1H, ==) .

JRiE: (ESI) m/z=724.61 (M+H) .

49 |rI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |14R, 15R) -15-[[ (2R) -2-8 %-2, 3-—F A T 4]
RII = |#J-8-[ (1R) -1, 2-=F A H&]-14-[5-[ ( FRIL) &
Me A]-1H-1, 2, 4-==¢-1-X]-1, 6, 6a, 7, 8, 9, 10,
RIV —|10a, 10b, 11, 12, 12a-+ =51, 6a, 8, 10a-
H ¥ 3K -4H-1, 4a-ABF-2H-FEH[1, 2-c]*b7h-7-FRBR

'H NMR ( CD;0D, 600MHz, ppm) 80.76 (d, 3H, Me), 0.77 (s,
3H, Me), 0.79 (d, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d,
3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s, 3H,
Me), 1.20 (s, 3H, Me), 1.22-1.34(m), 1.40-1.44 (m), 1.48-1.55
(m), 1.58-1.65 (m), 1.74-1.95 (m), 2.10-2.21 (m), 2.38 (dd,
1H, H13), 2.80 (d, 1H), 2.83 (s, 1H, H7), 2.90 (s, 3H,
NMe ), 3.46 (d, 1H), 3.51 (d, 1H), 3.52 (dd, 1H), 3.61 (d,
1H), 3.93 (d, 1H), 3.94 (d, 1H), 5.45 (dd, 1H, H5), 6.68
(m, 1H, H14), 7.99 (s, 1H, ==) .

Jtig: (ESI) m/z=696.33 (M+H) .
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[1210]

[1211]

[1212]

50 (RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII =g |14R, 15R) -15-[[ (2R) 2-& &-2, 3-—F A TH&]
RII = | AJ-14-[5-[ (=FR&L) HKA]-IH-1, 2, 4-=7%-1-

Me %]'8‘[ ( lR) -1, Z-LEP%;LR]-la 65 633 1 83 93
RIV = 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-
Me v ¥ X -4H-1, 4a-ABF-2H-FEF[1, 2-c]ub"dh-7-R B

'H NMR ( CD;OD, 600MHz, ppm) 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.79 (s, 3H, Me), 0.85 (d, 3H, Me), 0.87 (d,
3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.92 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.32 (m),
1.40-1.44 (m), 1.48-1.56 (m), 1.58-1.64 (m ), 1.78-2.04 (m),
2.10-221 (m), 2.33 (dd, 1H, HI3), 2.73 (d; 1H), 2.84 (s,
1H, H7), 2.98 (s, 3H, NMe), 3.16 (s, 3H, NMe), 3.46 (d,
1H), 3.51 (dd, 1H), 3.57 (d, 1H), 3.61 (d, 1H), 3.86 (d,
1H), 3.87 (d, 1H), 5.47 (dd, 1H, H5), 5.61 (m, 1H, H14),
8.10 (s, 1H, =wk) .

Jitig&: (ESI) m/z=710.48 (M+H) .

51 |[RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -15-[[ (2R) -2, 3-—¥ &£ -2- (F&AL)
RI=Hg | TA]&R]-8-[ (IR) -1, 2-=F &/ HK]J-14-[5-[ ( F&
RII =|2&) ®HK]-1H-1, 2, 4-==&-1-3]-1, 6, 6a, 7, 8,

Me 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,
RIV =|10a-v9 ¥ 3K 4H-1, 4a-7AB8F-2H-3FE FH[1, 2-c]=twh-7-
H B

'H NMR ( CD;0OD, 500MHz, ppm) & 0.74 (s, 3H, Me), 0.78 (s,
3H, Me), 0.79d, 3H, Me), 0.84 (d, 3H, Me), 0.87 (d, 3H,
Me), 0.88 (d, 3H, Me), 0.92 (d, 3H, Me), 0.92 (s, 3H,
Me), 1.14 (s, 3H, Me), 1.22 (s, 3H, Me), 1.23-1.38 (m),
1.41-1.47 (m), 1.49-1.57 (m), 1.60-1.68 (m), 1.77-1.98 (m),
1.99-2.07 (m), 2.11-2.24 (m), 2.40 (dd, 1H, H13), 2.41 (s,
3H, NMe), 2.86 (s, 1H, H7), 2.93 (d, 3H, CONMe), 2.98
(d, 1H), 3.50 (d, 1H), 3.54 (dd, 1H), 3.64 (d, 1H), 3.66
(d, 1H), 391 (d, 1H), 4.07 (d, 1H), 5.47 (dd, 1H, HS5),
6.66-6.73 (m, 1H, H14), 8.04 (s, 1H, ==t), 880 (q, IH,
CONH) .

Jiig: (ESI) m/z=710.32 (M+H) .
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[1213]

[1214]

[1215]

52 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -15-[[ {2R) -2- ( =9 RE) -2, 3J-=
RIIL = |FATHIA]8[(IR) -1, 2-=—F A K]-14-[5-[( F
Me #L) #A)-1H-1, 2, 4-=v#-1-%]-1, 6, 6a, 7,
RII' =8, 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a,
Me 8, 10a-w9 ¥ X -4H-1, 4a- R BF-2H-3E FF[1, 2-c]vbuh
RIV =|-7-#®
H

'H NMR ( CD;0OD, 600MHz, ppm) 8 0.75 (s, 3H, Me), 0.76 (d,
3H, Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H,
Me), 092 (d, 3H, Me), 092 (s, 3H, Me), 094 (d, 3H,
Me), 1.11 (s, 3H, Me), 1.19 (s, 3H, Me), 1.21-1.36 (m),
1.39-1.43 (m ), 1.46-1.54 (m), 1.58-1.65 (m ), 1.70-1.77 (m),
1.77-1.94 (m), 2.08-2.13 (m), 2.14-2.21 (m ), 2.23-2.30 (m),
2.37 (dd, 1H, H13), 2.64 (s, 3H, NMe), 2.70 (s, 3H, NMe),
2.83 (s, 1H, H7), 2.92 (d, 3H, CONMe ), 3.13 (d, 1H), 3.50
(d, 1H), 3.50 (dd, 1H), 3.61 (d, 1H), 3.69 (d, 1H), 3.76
(d, 1H), 4.06 (d, 1H), 5.43 (dd, 1H, H5), 6.64-6.71 (m,
1H, H14). 8.03 (s, 1H, == ), 8.77 (q» 1H, CONH) .
JRig: (ESI) m/z=724.47 (M+H) .

53 RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
n-Pr 14R, 15R) -8-[ (1R) -1, 2-=F¥ & XK]-15-[[ (2R)
RII-H |-2, 3-=F%-2- (AAL) TEIR]I-14-[5-[ (TR

RIII — i_'t'\) #ﬁ)};&]-ll‘l-la 2-: 4-_-'-:—":'1'1-1-;3;_&]-1) 6a 6aa 7) 85

Me 9, 10, 10a, 10b, 11, 12, 12a-+=—=.-1, 6a, 8,
RIV = |10a-99F % -4H-1, 4a-F@BEE-2H-3EH[1, 2-c]Hh-7-
H R BER

'"H NMR ( CD;OD, 600MHz, ppm) 80.70 (s, 3H, Me), 0.76 (d,
3H, Me), 0.76 (s, 3H, Me), 0.76 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.87 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,
Me ), 0.99(t, 3H), 1.12(s, 3H, Me), 1.20(s, 3H, Me ), 1.21-1.35
(m) 1.39-144 (m), 1.47-1.54 (m), 1.58-1.69 (m), 1.75-1.95
(m), 1.982.05 (m), 2.08-2.03 (m), 2.14-2.22 (m), 2.36 (dd,
1H, H13), 2.67-2.77 (m, 2H, NCH,), 2.83 (s, 1H, H7), 291
(d, 3H, CONMe), 2.96 (d, 1H), 3.48 (d, 1H), 3.51 (dd,
1H), 3.61 (d, 1H), 3.66 (d, 1H), 3.87 (d, 1H), 4.04 (d, 1H),
5.44 (dd, 1H, HS), 6.66-6.73 (m, 1H, H14), 8.01 (s, 1H,
=), 879 (q» 1H, CONH) .

JfiE: (ESI) m/z=738.50 (M+H) .
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[1216]

[1217]

54 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -14-[5-[ (=F &%) #K]-1H-1, 2,
RI=H [4-==-1-&]-15-[[ (2R) -2, 3-=—FL-2- (F&AKL)
RII =| TH]J&A]-8[ (IR) -1, 2-=—F H&HHK]-1, 6, 6a, 7,
Me 8, 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a,
RIV =18, 10a-w9 ¥ 3 -4H-1, 4a-&BF-2H-3EF[1, 2-c]=t7h
Me -7-3BR

'"H NMR ( CD;OD, 600MHz, ppm) & 0.68 (s, 3H, Me), 0.75 (s,
3H, Me), 0.76 (d, 3H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H,
Me), 090 (d, 3H, Me), 0.90 (d, 3H, Me), 0.92 (s, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.39-1.44 (m), 1.47-1.65 (m), 1.58-1.65 (m), 1.79-1.96 (m),
2.03-2.10 (m), 2.09-2.14 (m), 2.15-2.21 (m), 2.31 (dd, 1H,
H13), 2.33 (s, 3H, NMe), 2.83 (s, 1H, H7), 3.11 (s, 3H,
CONMe ), 3.16 (s, 3H, CONMe), 3.17 (d, 1H), 3.48 (d, 1H),
3.50 (dd, 1H), 3.56 (d, 1H), 3.77 (d, 1H), 3.82 (d, 1H),
3.96 (d, 1H), 5.46 (dd, 1H, H5), 5.64-5.70 (m, 1H, HI14),
8.10 (s, 1H, =r=&) .

Jfig: (ESI) m/z=724.55 (M+H) .

55 |RI=Et | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=H |14R, 15R) -14-[5-[ (=F &KL ) #HK]-1H-1, 2,
RII = |4-="%-1-%]-8-[ (IR) -1, 2-=F A AK]-15-[[ (2R)

Me 2- (LRK) -2, 3-=FATAKIA]-L, 6, 6a, 7,

RIV —|8 9, 10, 10a, 10b, 11, 12, 12a-+=%-1, 6a,

Me 8, 10a-v9 ¥ 3 -4H-1, 4a-RBEF-2H-3EF[1, 2-c]?t7h
-7-RER

'"H NMR ( CD;0D, 600MHz, ppm) & 0.54 (s, 3H, Me), 0.76 (s,
3H, Me), 0.77 (d, 3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.88 (d, 3H, Me), 0.89 (d, 3H, Me), 091 (s, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.36 (m),
1.34 (t, 3H), 1.39-1.44 (m), 1.47-1.56 (m), 1.58-1.65 (m),
1.79-2.05 (m), 2.10-2.22 (m), 2.30 (dd, 1H, HI13), 2.82-2.89
(m, 1H, NCH), 2.83 (s, 1H, H7), 2.91-2.97 (m, 1H, NCH ),
3.12 (s, 3H, CONMe), 3.16 (s, 3H, CONMe), 3.20 (d, 1H),
3.50 (d, 1H), 3.51 (d, 1H), 3.56 (d, 1H), 3.79 (d, 1H), 3.84
(d, 1H), 3.96 (d, 1H), 5.47 (dd, 1H, H5), 5.69-5.75 (m,
1H, H14), 8.09 (s, 1H, == ) .

JiiE: (ESI) m/z=738.65 (M+H) .
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[1218]

[1219]

[1220]

56 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |14R, 15R) -15-[[ (2R) 2-&E-2, 3-=—F A T ]
RIN — | &J-8-[ (IR) -1, 2-=F &HK]-14-[5-[ ( TRIK) &

Et X]-1H-1, 2, 4-=#£-1-%]-1, 6, 6a, 7, 8, 9, 10,
RIV —|10a, 10b, 11, 12, 12a-+=%-1, 6a, 8, 10a-=
H ¥ -4H-1, 4a-ABF-2H-FEFH[1, 2-c]ubvh-7-F B

'H NMR (CD;0OD, 600MHz, ppm) 80.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.78 (d, 3H, Me), 0.79 (s, 3H, Me), 0.84 (d,

3H, Me), 0.85 (d, 3H, Me), 0.88 (d, 3H, Me), 0.89 (s, 3H,
Me ), 1.14(s, 3H, Me), 1.20(s, 3H, Me ), 1.21(t, 3H), 1.22-1.34
(m), 1.40-1.44 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.74-1.95
(m), 2.10-2.21 (m), 2.39 (dd, 1H, H13), 2.77 (d, 1H), 2.84
(s, 1H, H7), 3.34-345 (m), 3.46 (d, 1H), 3.50 (d, 1H),

3.52 (dd, 1H), 3.61 (d, 1H), 3.92 (d, 1H), 3.93 (d, 1H),

5.46 (dd, 1H, H5), 6.67 (m, 1H, H14), 8.00 (s, 1H, ==) .
Jiii: (ESI) m/z=710.48 (M+H) .

57 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

Me 14R, 15R) -15-[[ (2R) -2, 3-=—F £ -2- (FRL)
RI=H | TAJA]-8[ (IR) -1, 2-—F ®AL]-14-[5-[ ( TH
RII = |[3) #&X%]-1H-1, 2, 4-==-1-%]-1, 6, 6a, 7, 8,

Et 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,
RIV =|10a-v9 ¥ X -4H-1, 4a-&BF-2H-3EFH[1, 2-c]tvh-7-
H BB

'"H NMR ( CD;OD, 600MHz, ppm) 80.73 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 6H,
2Me ), 0.89 (d, 3H, Me), 0.89 (s, 3H, Me), 1.12 (s, 3H,
Me), 1.20 (s, 3H, Me), 1.21 (t, 3H), 1.21-1.35 (m), 1.39-1.44
(m), 1.47-1.54 (m ), 1.58-1.65 (m), 1.77-1.95 (m), 1.97-2.04
(m), 2.09-2.14 (m), 2.15-2.22 (m), 2.38 (dd, 1H, H13), 2.40
(s, 3H, NMe), 2.83 (s, 1H, H7), 2.92 (d, 1H), 3.35-3.44
(m, 2H, CONCH,), 3.47 (d, 1H), 3.51 (dd, 1H), 3.61 (d,
1H), 3.63 (d, 1H), 3.89 (d, 1H), 4.03 (d, 1H), 5.44 (dd,
1H, H5), 6.63-6.70 (m, 1H, H14), 8.02 (s, 1H, ==&), 8.83
(t, 1H, CONH) .

Jfiig: (ESI) m/z=724.84 (M+H) .

58 RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=yg |14R, 15R) -15-[[ (2R) -2-&%-2, 3-—F A T K]
RII = | AJ-14-[5-[ (=T R ) HKAK]-IH-1, 2, 4-=7%-1-
Et #]1-8-[ (IR) -1, 2-—F¥ &HX]-1, 6, 6a, 7, 8, 9,
rIV |10, 10a, 10b, 11, 12, 12a-+ =451, 6a, 8, 10a-
Et v ¥ 3 -4H-1, 4a-7BF-2H-FEF[1, 2-c]obvh-7-FBR
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[1221]

[1222]

'H NMR ( CD;0OD, 500MHz, ppm) & 0.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.82 (s, 3H, Me), 0.87 (d, 3H, Me), 0.90 (s, 3H,
Me), 091 (d, 3H, Me), 0.92 (d, 3H, Me), 0.95 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.22-1.37 (m), 1.23 (s, 3H, Me),
1.25(t, 3H), 1.29(t, 3H), 1.41-1.47(m ), 1.49-1.68(m ), 1.80-1.99
(m), 2.01-2.10 (m), 2.12-2.24 (m), 2.27 (dd, 1H, H13), 2.74
(d, 1H), 2.86 (s, 1H, H7), 3.20-3.28 (m, 1H, CONCH,),
3.42-3.59 (m, 2H, CONCH, ), 3.48 (d, 1H), 3.54 (s, 2H), 3.66
(d, 1H), 3.69-3.77 (m, 1H, CONCH,), 3.85 (d, 1H), 3.87
(d, 1H), 5.45 (dd, 1H, H5), 5.55-5.63 (m, 1H, H14), 8.11
(s, 1H, ==¢) .

JRiE: (ESI) m/z=738.79 (M+H) .

59 |rRI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RI=g |14R, 15R) -15-[[ (2R ) -2-|.%-2, 3-=—F & T 4]
RIN = | #&J]-8-[ (IR) -1, 2-=F A HK]-14-[5-[ (AAL) #*
a-P¥ #£]-1H-1, 2, 4-=v¢-1-%]-1, 6, 6a, 7, 8, 9, 10,
RIV —|10a, 10b, 11, 12, 12a-+==.-1, 6a, 8, 10a-v
H ¥ 3 -4H-1, 4a-RBF-2H-FEFH[1, 2-c]tuh-7-FK B8

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.78 (d, 3H, Me), 0.79 (s, 3H, Me), 0.83 (d,

3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 0.96(t, 3H), 1.13(s, 3H, Me), 1.20(s, 3H, Me ), 1.22-1.34
(m), 1.40-1.44 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.74-1.95
(m), 2.10-2.21 (m), 2.38 (dd, 1H, H13), 2.78 (d, 1H), 2.83
(s, 1H, H7), 3.26-3.37 (m), 3.45 (d, 1H), 3.51 (d, 1H),

3.52 (dd, 1H), 3.60 (d, 1H), 3.92 (d, 1H), 3.93 (d, 1H),

5.45 (dd, 1H, H5), 6.66 (m, 1H, H14), 8.00 (s, 1H, ==),
8.79 (t, 1H, NH) .

Jfig: (ESI) m/z=724.48 (M+H) .
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[1223]

[1224]

[1225]

60 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -15-][ (2R) 2- ( =F &%) -2, 3-=
RII = 9¥RxTHAIA]-S[(IR)-1, 2-=F & HK]-14-[5-[[ ( 1-
Me WZEA) RAIHEAI-1H-1, 2, 4-=7-1-%]-1, 6,
RII ={6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+=4&
i-Pr -1, 6a, 8, 10a-v9 ¥ Jk-4H-1, 4a-&BEE-2H-3E 5[1,
RIV = |2-c]wtwh-7-# B4
H

'"H NMR ( CD;0D, 500MHz, ppm) 50.77 (s, 3H, Me), 0.78 (d,
3H, Me), 0.87 (d, 3H, Me), 0.89 (s, 3H, Me), 091 (d, 3H,
Me), 094 (s, 3H, Me), 094 (d, 3H, Me), 0.96 (d, 3H,

Me), 1.14 (s, 3H, Me), 1.22 (s, 3H, Me), 1.23-1.37 (m),

1.27 (d, 3H), 1.29 (d, 3H), 1.40-1.46 (m ), 1.48-1.56 (m),

1.59-1.67 (m), 1.75-1.97 (m ), 2.10-2.15 (m ), 2.16-2.24 (m),

2.25-2.33 (m), 2.39 (dd, 1H, H13), 2.67 (s, 3H, NMe), 2.74
(s, 3H, NMe), 2.85 (s, 1H, H7), 3.13 (d, 1H), 3.52 (d,

1H), 3.53 (dd, 1H). 3.62 (d, 1H), 3.71 (d, 1H), 3.78 (d,

1H), 406 (d; 1H), 4.15-424 (m, 1H, CONCH), 545 (4dd,

1H, H5), 6.59-6.67 (m, 1H, H14), 8.07 (s, 1H, ="), 8.58
(d, IH, CONH) .

Jiik: (ESI) m/z=752.66 (M+H) .

61 |RI=gt | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII =g | 14R, 15R) -8-[ (1R) -1, 2-=%¥ & HK]-15-[[ (2R)

RIN —|-2- (Z&K) -2, 3-=FRTHR]A]-14-[5-[[ (1-F
i-Pr i) BRA)HEA)-1H-1, 2, 4-=vk-1-%]-1, 6, 6a,
RIV —|7. 8 9, 10, 10a, 10b, 11, 12, 12a-+=4%-1,
H 6a, 8, 10a-v9 ¥ 3 -4H-1, 4a-%RB%-2H-3E F[1, 2-c]

P - 7- R BR

'H NMR ( CD;OD, 600MHz, ppm) 8 0.73 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.77 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.87 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.12 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.37 (m),
1.24 (d, 3H, Me), 1.25 (t, 3H), 1.26 (d, 3H, Me), 1.39-1.44
(m), 1.47-1.55 (m), 1.58-1.65 (m), 1.76-1.95 (m), 1.99-2.06
(m), 2.08-2.13(m ), 2.14-2.22(m ), 2.38(dd, 1H, H13 ), 2.65-2.72
(m, 1H, NCH,), 2.80-2.87 (m, 1H, NCH,), 2.83 (s, 1H,
H7), 2.95 (d, 1H), 3.48 (d, 1H), 3.52 (dd, 1H), 3.61 (d,
1H), 3.66 (d, 1H), 3.88 (d, 1H), 4.04 (d, 1H), 4.14-4.21 (m,
1H, CONCH), 5.44 (dd, 1H, H5), 6.62-6.69 (m, 1H, H14),
8.02 (s, 1H, ==t), 855 (d, 1H, CONH) .

Jiig: (ESI) m/z=752.66 (M+H) .
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[1226]

[1227]

[1228]

62 Rl = (ISa 4aR) 6aSa 7Ra SR) lOaR, 10bRa lZaR,
n-Pr 14R, 15R) -8-[ (1R) -1, 2-=%¥ &3 ]-15-[[ (2R)
RII=H |-2, 3-=FX-2- (RAL) THE]IAR]-14-[5-[[ (1-F

RII = |Z#) &RAEHEA-1H-1, 2, 4-==%-1-%]-1, 6, 6a,
i-Pr 7: By 9 10w 10as 106 10: 12 12a—t=%:-1;
RIV =|6a, 8, 10a-v9 ¥ 3 -4H-1, 4a-&BF-2H-3EH[1, 2-c]
H vt v - 7 - B B

'H NMR ( CD;0D, 600MHz, ppm) & 0.72 (s, 3H, Me), 0.75 (d,
3H, Me), 0.76 (s, 3H, Me), 0.76 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,
Me), 0.99(t, 3H), 1.12(s, 3H, Me ), 1.20(s, 3H, Me ), 1.22-1.37
(m), 1.24 (d, 3H, Me), 1.26 (d, 3H, Me), 1.39-1.44 (m),
1.47-1.55 (m), 1.58-1.70 (m), 1.78-1.95 (m), 1.96-2.03 (m),
2.09-2.14 (m), 2.15-2.22 (m), 2.36 (dd, 1H, HI13), 2.68-2.78
(m, 2H, NCH,), 2.83 (s, 1H, H7), 2.94 (d, 1H), 3.48 (d,
1H), 3.52 (dd, 1H), 3.60 (d, 1H), 3.68 (d, 1H), 3.87 (d,
1H), 4.02 (d, 1H), 4.14-4.22 (m, 1H, CONCH), 5.44 (dd,
1H, H5), 6.61-6.68 (m, 1H, H14), 8.02 (s, 1H, =), 8.56
(d, 1H, CONH) .

Jiig: (ESI) m/z=766.56 (M+H) .

63 |RI=pg | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII= g |14R, 15R) -15-[[ (2R) -2-|%-2, 3-=F R T ]

RIOI = | #&]-14-[5-[ (ZFRARAKL) #A]-1H-1, 2, 4-=v-1-
c-Pr #*1-8[ (IR) -1, 2-—F & *k]-1, 6, 6a, 7, 8, 9,
RIV =|10, 10a, 10b, 11, 12, 12a-+=%-1, 6a, 8, 10a-
H w9 ¥ A -4H-1, 4a-®BF-2H-3E FH[1, 2-c]obvh-7-H B

'H NMR ( CD;0D, 600MHz, ppm) & 0.60-0.70 (m), 0.76 (s, 3H,
Me), 0.77 (d, 3H, Me), 0.78 (s, 3H, Me), 0.78 (d, 3H,
Me), 0.82 (m, ##k ), 0.83 (d, 3H, Me), 0.85 (d, 3H, Me),
0.87 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s, 3H, Me), 1.20
(s, 3H, Me), 1.22-1.35 (m), 1.39-1.44 (m), 1.47-1.55 (m),
1.58-1.65 (m), 1.73-1.96 (m), 2.09-2.22 (m), 2.39 (dd, 1H.
H13), 2.76 (d, 1H), 2.82-2.86 (m, 1H, CONCH), 3.83 (s,
1H, H7), 3.45 (d, 1H), 3.50 (d, 1H), 3.52 (dd, 1H), 3.61
(d, 1H), 392 (d, 1H), 394 (d, 1H), 5.46 (dd, 1H, H5),
6.63-6.69 (m, 1H, HI14), 799 (s, 1H, =v£), 884 (d, 1H,
CONH) .

Jfig: (ESI) m/z=722.55 (M+H) .

143



CN 104877001 B -IH' HH :F; 138/282 111

[1229]

[1230]

64 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) - 14-[5-[ (FFRA AL ) #H¥K]-1H-1, 2,
RII=H |4-=v#-1-2]-15-[[ (2R) -2, 3-=—F 4-2- (FHRL)
RII = | TAJ&]-8[(IR) -1, 2-—F H&HL]-1, 6, 6a, 7,
c-Pr 8, 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a,
RIV = |8, 10a-w9 ¥ 3 -4H-1, 4a-#@BEE-2H-3E F[1, 2-c]*k=h
H -7-FR R

'"H NMR ( CD;OD, 500MHz, ppm) & 0.63-0.73 (m), 0.75 (s, 3H,
Me), 0.78 (s, 3H, Me), 0.79 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (m, ##k ), 0.87 (d, 6H, 2Me), 0.92 (d, 3H, Me),
0.92 (s, 3H, Me), 1.15(s, 3H, Me), 1.22(s, 3H, Me ), 1.24-1.37
(m), 1.41-1.47 (m), 1.49-1.67 (m), 1.60-1.68 (m), 1.78-1.98
(m), 1.99-2.07 (m), 2.11-2.25 (m), 2.42 (dd, 1H, H13), 2.42
(s, 3H, NMe), 2.84-2.90 (m, 1H, CONCH), 2.86 (s, 1H,
H7), 2.95 (d, 1H), 3.50 (d, 1H), 3.54 (dd, 1H), 3.64 (d,
1H), 3.65 (d, 1H), 3.92 (d, 1H), 4.06 (d, 1H), 5.47 (dd,
1H, H5), 6.63-6.71 (m, 1H, H14), 8.03 (s, 1H, =), 8.89
(d, 1H, CONH) .

JRig: (ESI) m/z=736.75 (M+H) .

65 |RI=Et | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=y | 14R, 15R) -14-[5-[ (FxAAKL) #HK]-1H-1, 2,
RINI  — |4-="%-1-28]-8-[ (IR) -1, 2-=F A H]-15-[[ (2R)

5P 2- (Z&RE) 2, 3-—FETEIA-L, 6, 6a, 7,

rIV —|8 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a,

H 8, 10a-v9 ¥ 2 -4H-1, 4a-/EF-2H-3EF[1, 2-c]vkuh
-7-FR BR

'"H NMR ( CD;OD, 500MHz, ppm) & 0.63-0.74 (m), 0.74 (s, 3H,
Me), 0.78 (s, 3H, Me), 0.79 (d, 3H, Me), 0.80 (d, 3H,

Me), 0.85 (m, #i#k ), 0.87 (d, 3H, Me), 0.90 (d, 3H, Me),
0.91 (s, 3H, Me), 0.92 (d, 3H, Me), 1.15 (s, 3H, Me), 1.22
(s, 3H, Me), 1.23-1.38 (m), 1.27 (t, 3H), 1.41-1.47 (m),

1.49-1.57 (m), 1.60-1.68 (m), 1.75-1.98 (m), 2.01-2.10 (m),

2.10-2.17 (m), 2.17-2.25 (m), 2.41 (dd, 1H, HI13), 2.67-2.75
(m, 1H, NCH,), 2.82-2.92 (m, 2H, NCH, ## CONCH), 2.86
(s, 1H, H7), 2.98 (d, 1H), 3.51 (d, 1H), 3.54 (dd, 1H),

3.65 (d, 1H), 3.67 (d, 1H), 3.90 (d, 1H), 4.07 (d, 1H), 5.48
(dd, 1H, H5), 6.66-6.74 (m, 1H, H14), 8.03 (s, 1H, =),
8.90 (d, 1H, CONH) .

Jfig: (ESI) m/z=750.85 (M+H) .
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[1231]

[1232]

[1233]

66 |[RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |14R, 15R) -15-[[ (2R) -2-& -2, 3-—F A T ]
RIN = | AJ-14-[5-[ ( T&RAEL) HKK)-1H-1, 2, 4-=v4-1-
n-Bu #&]-8-[ (IR) -1, 2-=F & IHK]-1, 6, 6a, 7, 8, 9,
RIV — g |10, 10a, 10b, 11, 12, 12a-+=4%.-1, 6a, 8, 10a-
v ¥ K -4H-1, 4a-&BF-2H-3E5F[1, 2-c]wbwh-7-%&
AR

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.79 (d, 3H, Me), 0.79 (s, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me ), 0.96(t, 3H), 1.13(s, 3H, Me), 1.20(s, 3H, Me), 1.21-1.35
(m) 1.36-144 (m), 1.47-1.65 (m), 1.72-1.95 (m), 2.09-2.15
(m), 2.15-222 (m), 2.38 (dd, 1H, H13), 2.77 (d, 1H), 2.83
(s; 1H, H7), 3.30-3.41 (m, 2H, NCH,), 345 (d, 1H), 3.51
(d. 1H), 3.51 (dd, 1H), 3.60 (ds 1H): 392 (d, 1H). 3.93
(d, 1H), 5.45 (dd, 1H, H5), 6.62-6.69 (m, 1H, H14), 8.01
(s, 1H, ==), 8.78 (t, 1H, CONH) .

JiiE: (ESI) m/z=738.64 (M+H) .

67 |(pl=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |14R, 15R) -15-[[ (2R) -2-# . X%-2, 3-—F A T %]
RIN = |#&]-8-[ (IR) -1, 2-=F AK]-14-[5-[[ (2-F XA
i-Bu ) BA)HAE]-1H-1, 2, 4-=2#-1-%]-1, 6, 6a,
RIV-y |7 8 9, 10, 10a, 10b, 11, 12, 12a-+=4%-1,
6a, 8, 10a-w9 ¥ 3 -4H-1, 4a-&E-2H-3EF[1, 2-c]
vt v - 7- R BR

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.78 (s, 3H, Me), 0.79 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 0.96 (d, 6H, 2Me), 1.13 (s, 3H, Me), 1.20 (s, 3H,
Me), 1.22-1.35 (m), 1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65
(m), 1.72-1.96 (m), 2.10-2.15 (m), 2.05-2.21 (m), 2.38 (dd,
1H, H13), 2.80 (d, 1H), 2.83 (s, 1H, H7) 3.18 (dq, 2H,
CONCH, ), 3.45 (d, 1H), 3.51 (d, 2H), 3.60 (d, 1H), 3.93
(d, 1H), 3.94 (d, 1H), 5.45 (dd, 1H, HS5), 6.61-6.68 (m,
1H, H14), 802 (s, 1H, ==) .

Jfiig: (ESI) m/z=738.69 (M+H) .
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[1234]

[1235]

68 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
gl = § 14R, 15R) -15-[[ (2R) -2-& k-2, 3-—F 4T
RII= (R) | AIRI-8-[ (1R) -1, 2-=F & HK]-14-[5-[[[ (IR)
2-Bu -F AR AKIRAIHEATIH-L, 2, 4- =1

R[V:H g]—la 6'} 6as 7) 8, 93 10) 10&3 10ba lla
12, 12a-+—=4%.-1, 6a, 8, 10a-m ¥ X -4H-1,
4a-/ B -2H-3E F[1, 2-c]obh-7-A B

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.80 (d, 3H, Me), 0.81 (s, 3H, Me), 0.84 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 0.96 (t, 3H), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.21
(d, 3H), 1.22-1.35(m), 1.39-1.44(m), 1.47-1.55(m), 1.57-1.65
(m), 1.74-1.96 (m), 2.10-2.22 (m), 2.39 (dd, 1H, H13), 2.74
(d, 1H), 2.84 (s, 1H, H7), 3.46 (d, 1H), 3.51 (d, 1H),
3.52 (dd, 1H), 3.59 (d, 1H), 3.91 (d, 1H), 3.93 (d, 1H),
3.95-4.02 (m, 1H, CONCH ), 5.45 (dd, 1H, H5), 6.55-6.61 (m,
1H, H14), 8.02 (s, 1H, ==) .

Jfiig: (ESI) m/z=738.68 (M+H) .

69 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
gl = § 14R, 15R) -15-[[ (2R) -2-& k-2, 3-—¥XT
RII = (g) | Z&X1&]-8-[ (IR) -1, 2-=F A K]-14-[5-[[[ (1S)
2-Bu Sl-F AR AR RAIHK A -IH-1, 2, 4-=v-]-

RIV=H #£]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
123—"]-—1,5.’&.—1, 635 85 lOa—@?;ﬂ:—4H—l, 43'!;3
B%-2H-3EFF[1, 2-c]wkvh-7-HK 8%

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.79 (s, 3H, Me), 0.79 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,

Me), 0.94(t, 3H), 1.14(s, 3H, Me ), 1.20(s, 3H, Me ), 1.22-1.35
(m), 1.23 (d, 3H), 1.39-1.44 (m), 1.47-1.65 (m), 1.72-1.96
(m), 2.10-2.22 (m), 2.39 (dd, 1H, H13), 2.78 (d, 1H), 2.83
(s, 1H, H7), 3.46 (d, 1H), 3.51 (d, 1H), 3.52 (dd, 1H),

3.60 (d, 1H), 3.93 (d, 2H), 3.95-4.01 (m, 1H, CONCH), 5.46
(dd, 1H, H5), 6.60-6.67 (m, 1H, H14), 8.02 (s, 1H, == ) .
Jfrig: (ESI) m/z=738.71 (M+H) .
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[1236]

[1237]

70 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RI=g |[14R, 15R) -15-[[ (2R) -2-& %k -2, 3-—F R T K]
RIN  — | &I-14-[5-[[ (1, 1-=FHRZ k) KAHKA]-1H-1,
t-Bu 2, 4-=v#.1-3%1-8-[ (1R) -1, 2-—F /HX]-1, 6,
RIV -y |6a: 7. 8 9, 10, 10a, 10b, 11, 12, 12a-+ =5
-1, 6a, 8, 10a-w9 ¥ 3 -4H-1, 4a-%&BE-2H-3E (1,
2-c]tvd - 7- L BR

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.80 (d, 3H, Me), 0.82 (s, 3H, Me), 0.85 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.40-1.45(m), 1.45(s, 9H, t-bu), 1.47-1.56 (m ), 1.59-1.65 (m),
1.74-1.96 (m), 2.10-2.22 (m), 2.39 (dd, 1H, H13), 2.71 (d,
1H), 2.84 (s, 1H, H7), 3.46 (d, 1H), 3.51 (d, 1H), 3.53 (dd,
1H), 3.61 (d, 1H), 3.88 (d, 1H), 3.94 (d, 1H), 5.47 (dd,
1H, H5), 6.53-6.60 (m, 1H, H14), 8.00 (s, 1H, =v&) .
Jfig: (ESI) m/z=738.63 (M+H) .

71 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |14R, 15R) -15-[[ (2R) -2-&A k-2, 3-—F X T ]

RIT  — | &I-14-[5-[ (RTARL) HHA]-1H-1, 2, 4-=4
c-Bu -1-%]-8-[ (1R) -1, 2-=—F & %]-1, 6, 6a, 7, 8,

RIV:H 9: 103 loaa loba 111 123 12a'+—:§h'13 6&11 81
10a-v9 ¥ }k-4H-1, 4a- & B5-2H-3E 51, 2-c]*bH-7-

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.78 (s, 3H, Me), 0.89 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.39-1.44 (m), 1.47-1.54 (m), 1.58-1.64 (m), 1.73-1.95 (m),
2.07-2.21 (m), 2.28-2.36 (m), 2.38 (dd, 1H, H13), 2.75 (d,
1H), 2.83 (s, 1H, H7), 3.45(d, 1H), 3.50 (d, 1H), 3.51 (dd,
1H), 3.60 (d, 1H), 3.90 (d, 1H), 3.92 (d, 1H), 4.43-4.49 (m,
1H, CONCH), 5.45 (dd, 1H, H5), 6.60-6.66 (m, 1H, H14),
8.02 (s, 1H, ==), 890 (d, 1H, CONH) .

Jfig: (ESI) m/z=736.80 (M+H) .
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[1238]

[1239]

72 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=H 14R, 15R) -15-[[ (2R) -2-& k-2, 3-=—F %
RIII | TAIR]-8-[ (IR) -1, 2-=F R HK]-14-[5-[[ (2,
neopentyl [2-— T W) BALKA]-1H-1, 2, 4-=-4-1-

RIV:H E]'I: 63 63.) 73 8) 95 103 loaa IOba 11)
12, 12a-+—=%.-1, 6a, 8, 10a-w9 ¥ 3 -4H-1,
da- A B -2H-3E 5F[1, 2-c]tbw@-7-FR B8R

'H NMR ( CD;0D, 500MHz, ppm) & 0.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.81 (s, 3H, Me), 0.82 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.88 (d, 3H, Me), 090 (s, 3H, Me), 0.92 (d, 3H,
Me), 0.99 (s, 9H, t-bu), 1.16 (s, 3H, Me), 1.22 (s, 3H,
Me), 1.24-1.37 (m), 1.41-1.47 (m), 1.49-1.57 (m), 1.60-1.68
(m), 1.75-1.98 (m), 2.12-2.24 (m), 2.40 (dd, 1H, H13), 2.86
(d, 1H), 2.86 (s, 1H, H7), 3.22 (dq, 2H, CONCH,), 3.48
(d, 1H), 3.54 (dd, 1H), 3.55 (d, 1H), 3.61 (d, 1H), 3.96
(d, 1H), 3.98 (d, 1H), 546 (dd, 1H, HS), 6.60-6.67 (m,
1H, H14), 8.05 (s, 1H, ==¢), 8.63 (t, 1H, CONH) .

Jfiig: (ESI) m/z=752.86 (M+H) .

73 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Bl = §i 14R, 15R) -15-[[ (2R) -2-& -2, 3-—F¥ & T
RIII _ | &18]-8-[ (IR) -1, 2-=—F AE]-14-[5-[ (FK#£
phenyl ) #HIK)-1H-1, 2, 4-=v&-1-)K]-1, 6, 6a, 7,

RIV_pg |8 9 10, 10a, 10b, 11, 12, 12a-+=%K-1,
6a, 8, 10a-w9 ¥ JKL-4H-1, 4a-%&B&F-2H-3E 5F[1,
2-c]etb ol -7-FR BR

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.80 (d, 3H, Me), 0.82 (s, 3H, Me), 0.84 (d,
3H, Me), 0.85 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.40-1.44 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.74-1.95 (m),
2.11-2.21 (m), 2.46 (dd, 1H, H13), 2.83 (d, 1H), 2.83 (s,
1H, H7), 3.48 (d, 1H), 3.53 (d, 1H), 3.54 (dd, 1H), 3.64
(d, 1H), 3.96 (d, 1H), 3.98 (d, 1H), 5.48 (dd, 1H, H5),
6.75 (m, 1H, H14), 7.18 (dd, 1H), 7.37 (dd, 1H), 7.72 (d,
1H), 8.09 (s, 1H, =v¢) .

Jfiig: (ESI) m/z=758.50 (M+H) .
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[1240]

[1241]

[1242]

74 |RlI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = H 14R, 15R) -15-[[ (2R) -2-8%&E-2, 3-—FET
RIII _ | X1&]-8-[ (1IR) -1, 2-=F AXTJ-14-[5-[[ (XK ¥F
benzyl E) RAEIBA-IH-1, 2, 4-==-1-%]-1, 6,

RIV_p |6a: 7. 8 9, 10, 10a, 10b, 11, 12, 12a-+
:—’C‘:—L‘la 633 83 10&—@?%—4[’1—1’ 43'!%5?-21_1—
3EFF[1, 2-c]tvh-7-FR B

'H NMR ( CD;0D, 600MHz, ppm) 8 0.73 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 6H, 2Me), 0.80 (d, 3H, Me), 0.85 (d.,

3H, Me), 0.86 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s, 3H,
Me), 1.20 (s, 3H, Me ), 1.22-1.35(m), 1.39-1.44 (m), 1.47-1.54
(m), 1.58-1.65(m), 1.69-1.95 (m), 2.09-2.22 (m), 2.38 (dd,
1H, H13), 2.76 (d, 1H), 2.83 (s, 1H, H7), 3.45 (d, 1H),

3.49 (d, 1H), 3.51 (dd, 1H), 3.60 (d, 1H), 3.93 (d, 2H),

4.53 (abq, 2H), 5.43 (dd, 1H, H5), 6.64-6.70 (m, 1H, H14),
7.25 (t, 1H, ArH), 7.31 (t, 2H, ArH), 7.35 (d, 2H, ArH),
8.02 (s, 1H, =), 9.31 (t, 1H, CONH) .

Jfig: (ESI) m/z=772.50 (M+H) .

75 RIZH (IS) 4aRa 6383 7R) SRa lOaR, IObR) lzaRa
RII = 1 14R, 15R) -15-[[ (2R) -2-8%-2, 3-—F AT
RIII _ | X183-8[ (1R) -1, 2-=Y & X ]-14-[5-[[ ( 2-

phenethyl RXTE) #REIEA1H-1, 2, 4-==k-1-%]-1,
RIV — 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-
+ =41, 6a, 8, 10a-v9 ¥ £ -4H-1, 4a-% B%-2H-
FEHF[1, 2-c]wthwh-7-FR BR

'H NMR ( CD;0OD, 600MHz, ppm) 8 0.74 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.78 (d, 3H, Me), 0.82 (d,
3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.40-1.44 (m), 1.48-1.55 (m), 1.59-1.65 (m), 1.72-1.96 (m),
2.10-2.21 (m ), 2.34 (dd, 1H, H13), 278 (d, 1H), 2.84 (s,
1H, H7), 290 (m), 346 (d, 1H), 3.50 (d, 1H), 3.53 (dd,
IH); 3.57-3.62 (m), 393 (d, 1H), 394 (d, 1H), 545 (4d,
1H, H5), 6.67 (m, 1H, H14), 7.19 (dd, 1H), 7.24-7.30 (m),
7.99 (s, 1H, ==) .

Jiii%: (ESI) m/z=786.38 (M+H) .
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[1243]

[1244]

[1245]

76 |Rl=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RIL—13 14R, 15R) -15-[[ (2R) -2-& % -2, 3-—F &
RIII _| TEIRI-S-[(IR) -1, 2-=F A E]- 14-[5-[[ ( 2-
CH,CH,F AT ) BIR)HIL]-1H-1, 2, 4-=v#-1-3]-1,
RIV — [ 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-
+ —4&.-1, 6a, 8, 10a-v9 ¥ X 4H-1, 4a-K B

2H-JEF[1, 2-c]twh-7-FR B

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.78 (d, 3H, Me), 0.80 (s, 3H, Me), 0.83 (d, 3H,
Me ), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,

Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),

1.39-1.44 (m), 1.48-1.54 (m), 1.58-1.65 (m), 1.72-1.95 (m),

2.10-2.21 (m), 2.40 (dd, 1H, HI13), 2.76 (d, 1H), 2.83 (s,

1H, H7), 3.45(d, 1H), 3.49(d, 1H), 3.52(dd, 1H), 3.56-3.64
(m, 1H, CONCH, ), 3.61(d, 2H ), 3.68-3.77 (m, 1H, CONCH, ),
3.93(d, 1H), 3.94(d, 1H), 4.04 (d, 1H), 4.51 (t, 1H, CH,F),
4.59 (t, 1H, CH,F), 5.46 (dd, 1H, H5), 6.68 (m, 1H, H14),
8.02 (s, 1H, =), 898 (t, 1H, CONH) .

Jiig: (ESI) m/z=728.35 (M+H) .

77 |RI=Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII= H 4R, 15R) -15-[[ (2R ) 2, 3-=F X 2 (F

RIII _|&E) THXIR]S[ (IR) -1, 2-—F &
CH,CH,F | AR1-14-[5-[[ (2-R. &%) &AKJHAL]-1H-1, 2,

RIV — 4-=v_1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,

10b, 11, 12, 12a-+—=%.-1, 6a, 8, 10a-w9 ¥
3K-4H-1, 4a-RBEF-2H-3E H[1, 2-c]otbrdh-7-F BR

'H NMR ( CD;0D, 600MHz, ppm) 8 0.75 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 6H,
2Me ), 0.89 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s, 3H,

Me), 1.20 (s, 3H, Me), 1.22-1.35(m), 1.39-1.44 (m ), 1.47-1.54
(m), 1.58-1.65 (m), 1.78-1.95 (m), 1.97-2.24 (m), 2.09-2.20
(m), 2.39 (s, 3H, NMe), 2.40 (dd, 1H, HI13), 2.83 (s, 1H,
H7), 290 (d, 1H), 3.47 (d, 1H), 3.52 (dd, 1H), 3.53-3.64
(m, 1H, CONCH, ), 3.61(d, 2H ), 3.70-3.79 (m, 1H, CONCH, ),
3.89 (d, 1H), 4.04 (d, 1H), 4.51 (t, 1H, CH,F), 4.59 (t, 1H,
CH,F), 5.45 (dd, 1H, H5), 6.64-6.71 (m, 1H, H14), 8.04 (s,
1H, ==£), 9.00 (t, 1H, CONH) .

Jfig: (ESI) m/z=742.76 (M+H) .
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[1246]

[1247]

78 Rl = Bt (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
%l = fi 14R, 15R )-8-[( IR )-1, 2-=%F & % ]-15-[[( 2R )
RIII _|-2-(Z&H%K)-2, 3-=FATEIR]-14-[5-[[ ( 2-
CH,CH,F M) RAIHIK]-1H-1, 2, 4-=4-1-K]-1,
RIV — 1 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-
+ —4&.-1, 6a, 8, 10a-w9 ¥ 3} -4H-1, 4a-HBEF

2H-3E FF[1, 2-c]wtrdh-7-HK B8R

'H NMR ( CD;OD, 600MHz, ppm) 8 0.74 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.78 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.87 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,

Me), 1.12(s, 3H, Me ), 1.20(s, 3H, Me ), 1.24(t, 3H), 1.22-1.36
(m), 1.39-1.44 (m), 1.47-1.54 (m), 1.58-1.65 (m), 1.75-1.96
(m), 2.00-2.06 (m), 2.08-2.13 (m), 2.14-2.22 (m), 2.38 (dd,
1H, H13), 2.63-2.70(m, 1H, NCH, ), 2.79-2.86 (m, 1H, NCH, ),
2.83 (s, 1H, H7), 295(d, 1H), 3.48(d, 1H), 3.52 (dd, 1H),
3.55-3.66 (m, 1H, CONCH,), 3.61 (d, 1H), 3.64 (d, 1H),

3.69-3.79 (m, 1H, CONCH,), 3.88 (d, 1H), 4.05 (d, 1H),

4,52 (t, 1H, CH,F), 4.60 (t, 1H, CH,F), 5.44 (dd, 1H, H5),
6.66-6.73 (m, 1H, H14), 804 (s, 1H, ==), 9.01 (t, 1H,

CONH) .

Jiig: (ESI) m/z=756.77 (M+H) .

79 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Bl = §i 14R, 15R) -15-[[ (2R ) -2-&%-2, 3-—F R
RIII | TARIRI-14-[5-[[ (2, 2-=R T4 ) RAEAIHK
CH,CHF, #A]-1H-1, 2, 4-==%-1-4&]-8[ (1R) -1, 2-=
RIV =g ¥ RHHk]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+ =451, 6a, 8, 10a-w9 ¥ 3 -4H-1,

4a- A BF-2H-3E FF[1, 2-c]wbvh-7-F 8L

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.78 (d, 3H, Me), 0.80 (s, 3H, Me), 0.82 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 2.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65 (m), 1.70-1.77 (m),
1.78-1.95 (m), 2.10-2.22 (m), 2.40 (dd, 1H, HI13), 2.76 (d,
1H), 2.84 (s, 1H, H7), 3.46 (d, 1H), 3.49 (d, 1H), 3.52 (dd,
1H), 3.61 (d, 1H), 3.65 (dq, 1H, CONCH,), 3.82 (dq, 1H,
CONCH, ), 3.94 (d, 2H), 5.46 (dd, 1H, H5), 6.00 (2dt, 1H,
CHF,), 6.67-6.73 (m, 1H, H14), 8.03 (s, 1H, =) .

Jfig: (ESI) m/z=746.70 (M+H) .
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[1248]

[1249]

80 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Bl = §i 4R, 15R) -15-[[ (2R) 2-# %2, 3-—F R
RIII _ | TAI&]S8-[(1IR) -1, 2-=—F /K ]-14-[5-[[ (2,
CH,CF; 2, 2-Z R TE) RAIHEA-1H-1, 2, 4-==¢-1-
BRIV o= #]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ 3% -4H-1,
da-R BF-2H-3E 51 [1, 2-c]obvh-7-FRBR

'H NMR ( CD;0D, 500MHz, ppm) & 0.78 (s, 3H, Me), 0.78 (d,
3H, Me), 0.80 (d, 3H, Me), 0.82 (s, 3H, Me), 0.84 (d, 3H,
Me), 0.87 (d, 3H, Me), 0.89 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.16 (s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.38 (m),
1.41-1.47 (m), 1.49-1.58 (m), 1.60-1.68 (m), 1.71-1.79 (m),
1.79-1.96 (m), 2.12-2.25 (m), 2.42 (dd, 1H, HI13), 2.78 (d,
1H), 2.86 (s, 1H, H7), 3.48 (d, 1H), 3.51 (d, 1H), 3.55 (dd,
1H), 3.63 (d, 1H), 3.90-4.00 (m, 1H, CONCH,CF;), 3.96 (d,
1H), 3.97 (d, 1H), 4.18-4.28 (m, 1H, CONCH,CF;), 5.47 (dd,
1H, H5), 6.70-6.77 (m, 1H, H14), 8.07 (s, 1H, =#) .
Jfig: (ESI) m/z=764.79 (M+H) .

81 |pl=gm (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
RII= 12aR, 14R, 15R) -15-[[ (2R) -2-&%-2,
RIII _|3-=F X THEIA]S] (IR) -1, 2-=—F &F
CH,CH,OMe | 2&]-14-[5-[[ (2-F R T ) RIAK]HIK]-1H-1,
RIV — 1 2 el 1-XT-1; 65 Gaz 7: B & 10:
10a, 10b, 11, 12, 12a-+—=—%.-1, 6a, 8,
10a-v9 ¥ % -4H-1, 4a-& B -2H-3E5F[1, 2-c]

vt v - 7- 3R BR

'H NMR ( CD;OD, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.79 (d, 3H, Me), 0.79 (s, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65 (m), 1.73-1.95 (m),
2.09-2.22 (m), 2.38 (dd, 1H, H13), 2.76 (d, 1H), 2.83 (s,
1H, H7), 3.36 (s, 3H, OMe), 3.45 (d, 1H), 3.50 (d, 1H),
3.51 (dd, 1H) 3.53-3.56 (m, 4H), 3.60 (d, 1H), 3.92 (d, 1H),
3.93 (d, 1H), 5.45 (dd, 1H, H5), 6.64-6.70 (m, 1H, H14),
8.01 (s, 1H, ==) .

Jig: (ESI) m/z=740.38 (M+H) .
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[1250]

[1251]

[1252]

[1253]
[1254]

82 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
RII = H 12aR, 14R, 15R) -15-[[ (2R) -2-& 3k -2,
RIII (3= X TAIR]S8[ (IR) -1, 2-—F &
CH,CH,OEt |2 1-14-[5-[[ (2-Z &R AT A ) RAAIHK
RIV = H AJ-1H-1, 2, 4-==-1-X]-1, 6, 6a, 7, 8,

9, 10, 10a, 10b, 11, 12, 12a-+=4&.-1,
6aa 8) 10&—@?%—41‘1—1) 43.—‘;‘:1&?'-21-[—-;!_‘;—;1{_[13
2-c]rt v -7-F B

'H NMR ( CD;0OD, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.79 (d, 3H, Me), 0.79 (s, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me ), 1.14(s, 3H, Me ), 1.18(t, 3H), 1.20(s, 3H, Me ), 1.22-1.35
(m), 1.39-1.44 (m), 1.47-1.55 (m), 1.58-1.65 (m), 1.73-1.95
(m), 2.09-2.22 (m), 2.38 (dd, 1H, H13), 2.77 (d, 1H), 2.83
(s, 1H, H7), 3.45(d, 1H), 3.48-3.62 (m, 9H), 3.93 (d, 2H),
545 (dd, 1H, HS), 6.65-6.71 (m, 1H, H14), 8.01 (s, I1H,
== ), 8.68 (t, 1H, CONH) .

Jfig: (ESI) m/z=754.83 (M+H) .

83 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
RII = 12aR, 14R, 15R) -15-[[ (2R) -2-& % -2,
RIII _ (3= F R TAIAI-4-[5-[[[2- (=F&KE) T
CH,CH,NMe, |Z2&]8JKI#IK]-1H-1,2,4-=7%-1-)K]-8-[(IR)
RIV=H <13 2—:—?%%]-1) 6, 6a, 7, &8, 9, 10,

10a, 10b, 11, 12, 12a-+—%.-1, 6a, 8,
10a-v9 ¥ 3K -4H-1, 4a-/ABF-2H-3E5F[1, 2-c]
ot v - 7- R BR

'H NMR (CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.79 (d, 3H, Me), 0.80 (s, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.89 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.39-1.44 (m), 1.48-1.54 (m), 1.58-1.65 (m), 1.72-1.965 (m),
2.11-2.22 (m), 2.41 (dd, 1H, H13), 2.83 (s, 1H, H7), 2.84
(d, 1H), 2.94-3.00 (brs), 3.35-3.42 (m ), 3.46-3.60 (m), 3.93
(d, 1H), 3.90-3.96 (m), 3.99 (d, 2H), 5.43 (dd, 1H, HS5),
6.69 (m, 1H, HI14), 8.06 (s, 1H, =) .

Jiig: (ESI) m/z=753.34 (M+H) .

SEJitif5184-87

NIRRT PSR ACLAE HI S Jti A5 P 3 1) 7 i 1 4% -
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11
B O OH _
[1255] <\N/Nf":|4
HoN ;
Q" 1s =
L E H
84 |NRIRII = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

%—NQ 14R; 15R) -15-[[ (2R ) -2-#|%&-2;, 3-=¥ET
EI1R]-14-[5- (1-R 4w THAHEE) -1H-1, 2,
4-=vp_1-X7-8-[ (IR) -1, 2-—F #/HX]-1, 6,
6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w9 ¥ Xk -4H-1, 4a-#&E%-2H-
FEFF[1, 2-c]wtwh-7-# B4
'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
[1256] |3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.87 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s, 3H, Me),
1.20 (s, 3H, Me), 1.22-1.32(m), 1.40-1.44 (m), 1.48-1.55(m),
1.59-1.64 (m), 1.77-1.95 (m), 2.10-2.20 (m), 2.38 (dd, 1H,
H13), 2.84 (d, 1H), 2.84 (s, 1H, H7), 3.45 (d, 1H), 3.50
(dd, 1H), 3.54 (d, 1H), 3.59 (d, 1H), 3.91 (d, 1H), 3.96
(d, 1H), 4.08 (m), 4.15(m), 423 (m), 4.58 (m), 5.46 (dd,
1H, H5), 6.54 (m, 1H, H14), 8.04 (s, 1H, =vk) .
Jiiig: (ESI) m/z=722.48 (M+H) .

85 [NRIRII = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
E‘O 14R, 15R) -15-[[ (2R) 2-8|XK-2, 3-—F AT

AK1&A]-8-[ (IR) -1, 2-=—F HHK]-14-[5- ( 1-vkE
[1257] A HE A ) -1H-1, 2, 4-=v£-1-%]-1, 6, 6a, 7,
8, 9, 10, 10a, 10b, 11, 12, 12a-F—%.-1,
6a, 8, 10a-=9 ¥ i-4H-1, 4a-7BF-2H-3E 51,
2-c]otb o -7-FR BR
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[1258]

[1259]

[1260]

'"H NMR ( CD;0OD, 600MHz, ppm) 80.75 (s, 3H, Me), 0.76 (s,
3H, Me), 0.77 (d, 3H, Me), 0.85 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.40-1.44 (m), 1.48-1.55 (m), 1.590-1.64 (m), 1.78-2.02 (m),
2.10-221 (m), 2.36 (dd, 1H, H13); 2.79 (d, 1H), 2.84 (s,
1H, H7), 3.46 (d, 1H), 3.50 (dd, 1H), 3.56 (d, 1H), 3.60
(d, 1H), 3.60-3.76 (m), 3.74-3.89 (m), 3.89 (d, 1H), 3.91
(d, 1H), 5.46 (dd, 1H, H5), 594 (m, 1H, H14), 8.07 (s,
1H, =v¢) .

Jfiig: (ESI) m/z=736.52 (M+H) .

86 | NRIRII = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
g_N/—\0 TR, 1SR 15[ (2R) -2 R 2, 3= RT

\__/ H)A]-8-[ (1R) -1, 2-=F A K ]-14-[5- (4-"Fok
A A ) -1H-1, 2, 4-==-1-3%1)-1, 6, 6a, 7,
8, 9, 10, 10a, 10b, 11, 12, 12a-+=5&-I1,
6a, 8, 10a-m9 ¥ 3 -4H-1, 4a-%&BF-2H-3E (1,
2-c]vth g -7-FR BR

'"H NMR ( CD;0D, 500MHz, ppm) 8 0.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.81 (s, 3H, Me), 0.87 (d, 3H, Me), 0.90 (d, 3H,
Me), 091 (s, 3H, Me), 0.92 (d, 3H, Me), 0.94 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.37 (m),
1.41-1.47 (m), 1.49-1.59 (m), 1.60-1.68 (m), 1.81-2.04 (m),
2.12-2.24 (m), 2.34 (dd, 1H, H13), 2.79 (d, 1H), 2.86 (s,
1H, H7), 3.50 (d, 1H), 3.55 (dd, 1H), 3.56-3.61 (m), 3.65
(d, 1H), 3.66-3.71 (m), 3.74-3.89 (m), 3.88 (d, 1H), 3.91
(d, 1H), 5.48 (dd, 1H, H5), 5.67-5.74 (m, 1H, H14), 8.13
(s, 1H, =w=&) .

Jii&: (ESI) m/z=752.41 (M+H) .

87 |NRIRII= | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
3—“/ \, [14R, I5R) -15-[[ (2R) -2-8Hk-2, 3-=F T

\__/ #*1A]-8[ (IR) -1, 2-—F R K]-14-[5-[ (4-F
HA-1-wkem A ) BA)-1H-1, 2, 4-==-1-3]-1,

6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, I12a-
+ —%.-1, 6a, 8, 10a-w9 ¥ JX-4H-1, 4a-% BF -2H-
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FEF[1, 2-c]okvdh-7-# B4

'H NMR ( CD;OD, 600MHz, ppl‘l‘l)80.76(S, 3H. Me ), 0.77 (4,
3H, Me), 0.77 (s, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d, 3H,
Me), 098 (d, 3H, Me), 098 (s, 3H, Me), 0.99 (d, 3H,

Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.33 (m),

[1261] 1.40-144 (m), 1.48-1.54 (m), 1.59-1.64 (m), 1.78-1.95 (m),

2.10-221 (m ), 2.34 (dd; 1H, H13), 240 (brm), 2.84 (s, 1H,
H7), 290 (d, 1H), 2.97 (s, NMe), 3.47 (d, 1H), 3.51 (dd,
1H), 3.56 (d, 1H), 3.60(d, 1H), 3.74-3.89 (m ), 3.90(d, 1H),
399 (d, 1H), 545 (dd, 1H, H5), 592 (brm, 1H, H14), 8.12
(s, 1H, ==¢) .

JiiiE: (ESI) m/z=765.53 (M+H) .

[1262]  5jifif51188-96
[1263] "R IREYIR FH AL HI St 451 i R 77 72 1) 45 -

v
Rl /R o OH
N R

Nq_ﬁo 5 :
<\N/N;,__14

[1264] Rl
: g
88 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -14-[5- (KA HZK) -1H-1, 2, 4-==
RII=H |-1-2]-8-[ (1IR) -1, 2-=%¥ & &]-15-[[ (2R) -2, 3,
[1265] RII —[3-=F&-2- (F&HAL) THAIR]-1, 6, 6a, 7, 8,
H 9, 10, 10a, 10b. 11, 12, 12a-+—&|.-1. 64, 8,
RIV =|10a-w ¥ 3 -4H-1, 4a-RBF-2H-3E F[1, 2-c]ut=Hh-7-
H R
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[1266]

[1267]

[1268]

'"H NMR ( CD;0D, 500 MHz, ppm) 8 0.76 (s, 3H), 0.77 (d, J=7.1
Hz, 3H), 0.83 (s, 3H), 0.85 (d, J=6.6 Hz, 3H), 0.90 (d, J=6.9
Hz, 3H), 0.92 (s, 9H), 0.93 (s, 3H), 1.13 (s, 3H), 1.20 (s,
3H), 1.22-1.56 (m), 1.63 (m, 1H), 1.74-1.96 (m), 2.12 (m,
1H), 2.19 (m, 1H), 2.39 (dd, J=13.2 Hz, 6.4 Hz, 1H), 2.53
(s, 3H), 2.84 (s, 1H), 3.12 (d, J=11.2 Hz, 1H), 3.51 (d,
J=11.7 Hz, 1H), 3.52 (dd, J=11.6 Hz, 1.9 Hz, 1H), 3.61 (d,
J=11.4Hz, 1H), 3.77 (d, J=11.9Hz, 1H), 3.85 (d, J=11.0 Hz,
1H), 4.04 (d, J=10.1 Hz, 1h), 545 (m, 1H), 6.64 (m, 1H),
8.04 (s, 1H) .

Jiiig&: (ESI) m/z=710.77 (M+H) .

8 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII =g [14R, 15R) -15-[[ (2R) -2-&#&-2, 3, 3-=F&T
RIN — [ #&]#A]-8-[ (IR) -1, 2-=F & HK]-14-[5-[ ( FRIK)

Me #{E]—IH—I, P 4-_:;“}1-1-%]-1, 6, 6aa T 8) 9a
RIV e 103 Ioaa loba Il) 123 123"‘]——:%"]3 6a3 83 loa"
H W9 ¥ K -4H-1, 4a-ABF-2H-3E FF[1, 2-c]buh-7-R BR

'"H NMR ( CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (s, 3H),
0.78 (d, 3H, #%#E#k ), 0.85 (s, 9H), 0.86 (d, 3H, 4 &
#% ), 0.90 (s, 3H), 091 (d, 3H, 3f5#E#k ), 1.14 (s, 3H),
1.21 (s, 3H), 1.22-1.67 (m), 1.77-1.97 (m), 2.13 (m, 1H),
2.19 (m, 1H), 2.40 (dd, J=13.3 Hz, 6.4 Hz, 1H), 2.83 (d, 1H,
B #k ), 2.84 (s, 1H), 2.91 (d, J=4.3 Hz, 3H), 3.47 (d,
J=11.9 Hz, 1H), 3.53 (dd, J=11.7 Hz, 1.8 Hz, 1H), 3.62 (d.
J=11.7Hz, 1H), 3.69 (d, J=9.8 Hz, 1H), 3.94-3.97 (m, 2H),
546 (m, 1H), 6.75 (m, 1H), 8.00 (s, 1H), 8.77 (m, 1H) .
JiiE: (ESI) m/z=710.62 (M+H) .

90 |rRI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=pg [14R, 15R) -15-[[ (2R) -2-& % -2, 3, 3-ZFXT
RINI = | A&JA]-14-[5-[ (=F &) #HK]-1H-1, 2, 4-=7%
e -1-%1-8-[ (IR) -1, 2-=F &/ %X]-1, 6, 6a, 7, 8,
rIV —|9, 10, 10a, 10b, 11, 12, 12a-+=%-1, 6a, 8,
M 10a-v9 ¥ K -4H-1, 4a-&E&F-2H-FE F[1, 2-c]=t7®-7-
PR BR
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'"H NMR ( CD;0D, 500 MHz, ppm) 8 0.71 (s, 3H), 0.77 (s, 3H),
0.78 (d, 3H, 4wk ), 0.86 (d, J=6.8 Hz, 3H), 0.90 (d, J=6.8
Hz, 3H), 0.92 (s, 9H), 0.92 (s, 3H), 1.15 (s, 3H), 1.21 (s,
3H), 1.20-1.57 (m), 1.63 (m, 1H), 1.80-1.97 (m), 2.13 (m,
1H), 2.19 (m, 1H), 2.37 (dd, J=13.4 Hz, 6.5 Hz, 1H), 2.84
[1269] (s, 1H), 2.98 (d, J=9.9 Hz, 1H), 3.14 (s, 3H), 3.16 (s, 3H),
3.48 (d, J=12.4 Hz, 1H), 3.52 (dd, J=11.8 Hz, 2.0 Hz, 1H),
3.58 (d, J=11.7 Hz, 1H), 3.85 (d, J=10.1 Hz, 1H), 3.90 (d,
J=11.9Hz, 1H), 3.98 (d, J=10.1 Hz, 1H), 5.48 (m, 1H), 5.79
(m, 1H), 8.09: (s, 1H) .

Jfiig: (ESI) m/z=724.69 (M+H) .

91 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII= g |14R, 15R) -15-[[ (2R) -2-8& -2, 3, 3-=Z=F AT
RIN — [ #&]#A]-8-[ (IR) -1, 2-=F & HK]-14-[5-[ (THRIK)

[1270] Et 'fﬁ.f{g]'lH'la 2: 4__5—’_!1»%_1_%]_1, 6? 6aa 7; 8a 9)
rIV —|10, 10a, 10b, 11, 12, 12a-+ =31, 6a, 8, 10a-
H v9 ¥R 4H-1, 4a-RBE-2H-EFF[1, 2-c]obvh-7-2 8%

JfiiE&: (ESI) m/z=724.48 (M+H) .

92 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = H 14R; 15K ) <15 (2R) -2-| X2, 3, 3-=%
RIII _ | AT AIA]-8-[(1R)-1,2- =9 & X ]-14-[5-[[( 2-
[1271] CH,CH,F AT ) BRAEIBEA]-1H-1, 2, 4-=r&-1-%K]-1,
RIV — 6, 6a, 7, 8. 9, 10, 10a, 10b, 11, 12, 12a-
+—=4&-1, 6a, 8, 10a-W9 ¥ X -4H-1, 4a-R B}

2H-FEH[1, 2-c]ohvh-7-H B4

'H NMR (CD;0D, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.77
(d, 3H, Me), 0.80 (s, 3H, Me), 0.84 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 1.13 (s,
3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m), 1.39-1.44 (m),
1.47-1.55 (m), 1.58-1.65 (m), 1.77-1.95 (m), 2.10-2.22 (m),
2.40 (dd, 1H, H13), 2.78 (d, 1H), 2.83 (s, 1H, H7), 3.46
(d, 1H), 3.52 (dd, 1H), 3.55-3.65 (m, 1H, CONCH,), 3.61
(d, 1H), 3.66 (d, 1H), 3.67-3.77 (m, 1H, CONCH,), 3.95
(d» 1H), 3.96 (d, 1H), 4.50 (t, 1H, CH,F), 4.58 (t, 1H,
CH,F), 5.46 (dd, 1H, H5), 6.70-6.77 (m, 1H, H14), 8.02 (s,
1H, =+¢), 898 (t, 1H, CONH) .

Jiiig: (ESI) m/z=742.90 (M+H) .

[1272]
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[1273]

[1274]

93 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, I2aR,
RII—g |[14R, 15R) -15-[[ (2R) 2-&.%-2, 3, 3-= ¥ AT
RII = |[&JRI-8-[ (IR) -1, 2-=F & K]-14-[5-[[ (1-F &
i-Pr £) BAVFEA-1H-1, 2, 4-==-1-%]-1, 6, 6a,

R]V - 73 83 9: 103 103, lOb, 1]_, 12, 12a_—l—;§k_l,
H 6a, 8, 10a-v9 ¥ 3 4H-1, 4a-&BEE-2H-3EH[1, 2-c]
ot v - 7 - 2R BR

'"H NMR ( CD;OD, 500 MHz, ppm) 8 0.77 (s, 3H) 0.77 (d, 3H,
oAk ), 0.80 (s, 3H), 0.85 (s, 9H), 0.86 (d, 3H, 34
W ), 0.89 (s, 3H), 0.90 (d, 3H, #f4#E#k ), 1.14 (s, 3H),

1.21 (s, 3H), 1.24 (d, J=6.7 Hz, 3H), 1.27 (d, J=6.7 Hz, 3H),
1.23-1.63(m), 1.78-1.97 (m), 2.13 (m, 1H), 2.19 (m, 1H),
2.40 (dd, J=13.2 Hz, 6.4 Hz, 1H), 2.79 (d, J=9.8 Hz, 1H), 2.84
(s, 1H), 3.47(d, J=11.9 Hz, 1H), 3.53 (dd, J=11.4 Hz, 1.8 Hz,
1H), 3.62 (d, J=11.5Hz, 1H), 3.68 (d, J=9.9 Hz, 1H), 3.94 —
397 (m, 2H), 4.18 (m, 1H), 547 (m, 1H), 6.72 (m, 1H),
8.01 (s, 1H), 852 (d, 9.3 Hz, 1H)

Jiiig: (ESI) m/z=738.67 (M+H) .

94 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R.; 15R ) ~8<[ (1R) <1; 2-—"F A& ]-14-[5-[[ (1=
RI=H |¥ X ) :mA]#HK]-IH-1, 2, 4- = "k -1-
RIN = |#]-15-[[ (2R) -2, 3, 3-=F & 2- (FRL) TH]
i-Pr $£)-1. 6, 6a, 7. 8, 9, 10, 10a, 10b, 11, 12,
RIV =|12a-+=%-1, 6a, 8, 10a-m9 ¥ % -4H-1, 4a-% B -2H-
H FEFF[1, 2-c]ubwh-7-FBR

'H NMR (CD;0OD, 500 MHz, ppm) & 0.76 (s, 3H), 0.77 (d,
3H, #4-##k ), 0.83 (s, 3H), 0.86 (d, J=6.6 Hz, 3H), 0.90
(d, J=6.8 Hz, 3H), 0.92 (s, 9H), 0.93 (s, 3H), 1.13 (s, 3H),
1.20 (s, 3H), 1.22 — 1.56 (m), 1.25 (d, J=6.7 Hz, 3H), 1.27
(d, J=6.5Hz, 3H), 1.63 (m, 1H), 1.77-1.96 (m), 2.12 (m,
1H), 2.19 (m, 1H), 2.39 (dd, J=13.3 Hz, 6.7 Hz, 1H), 2.51
(s, 3H), 2.84 (s, 1H), 3.08 (d, J=11.2 Hz, 1H), 3.50 (d,
J=11.9 Hz, 1H), 3.52 (dd, J=11.4 Hz, 2.0 Hz, 1H), 3.61 (d,
J=11.5Hz, 1H), 3.78 (d, J=11.8 Hz, 1H), 3.84 (d, J=11.2 Hz,
1H), 4.00 (d, J=9.9Hz, 1H), 4.18 (m, 1H), 545 (m, 1H),
6.57 (m, 1H), 8.03 (s, 1H), 8.58 (d, J=8.2Hz, 1H) .

Jfitg: (ESI) m/z=752.82 (M+H) .
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95 [RI —| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
CH,CH,OH [14R, 15R)-8-[(1R)-1, 2- =% & % ]-15-[[(2R)
rRII= g 2-[ (2-&2THK) RIK]-2, 3, 3-ZFAT A
[1275] RII = Me £]-14-[5-[(FRAML) HAX]-1H-1, 2, 4-=vd-1-
RIV=H #1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+—=4.-1, 6a, 8, 10a-w9 ¥ i-4H-1,
4a- A BF -2H-3E F[1, 2-c]obd-7-R B

'"H NMR (CD;0OD, 500 MHz, ppm) & 0.76 (s, 3H), 0.77 (d,
3H, 3o #E#k ), 0.84 (s, 3H), 0.85 (d, J=6.9 Hz, 3H), 0.90
(d, J=6.6 Hz, 3H), 0.92 (bs, 12H), 1.13 (s, 3H), 1.20 (s,
3H), 1.22-1.56 (m), 1.62 (m, 1H), 1.76 —1.96 (m), 2.12 (m,
1H), 2.19 (m, 1H), 2.40 (dd, J=13.3 Hz, 6.4 Hz, 1H), 2.84
[1276] (s, 1H), 291 (d, J=4.8 Hz, 3H), 3.04 (d, J=10.9 Hz, 1H),
3.2 (m, 2H), 3.49 (d, J=11.9Hz, 1H), 3.52 (dd, J=11.6 Hz,
2.0Hz, 1H), 3.75 (m, 2H), 3.82 (d, J=12.1 Hz, 1H), 3.87 (d,
J=11.0 Hz, 1H), 4.06 (d, J=9.9 Hz, 1H), 5.46 (m, 1H), 6.73
(m, 1H), 8.02 (s, 1H), 8.76 (m, 1H) .

Jiig: (ESI) m/z=754.72 (M+H) .

96 |RI=Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = H 14R, 15R) -14-[5-[[ (2-R T %) &AL
RIII _|%&]-1H-1, 2, 4-==¢-1-%X]-8-[ (1R) -1, 2-
CH,CH,NH, |=% #®*&]-15-[[(2R) -2, 3, 3-=Fk-2-(¥
RIV = H &4 ) THAIR]-1, 6, 6a, 7, 8, 9, 10, 10a,

10b, 11, 12, 12a-+—4%.-1, 6a, 8, 10a-=9
W i -4H-1, 4a-HBEF-2H-3EF[1, 2-c]?vh-7-
AR

'"H NMR (CD;OD, 500 MHz, ppm) 0.76 (s, 3H), 0.77 (d,
3H, #f4##k ), 0.80 (s, 3H), 0.86 (d, J=6.8 Hz, 3H), 0.89
(s, 9H), 0.90 (d, 3H, ¥4#E#k ), 0.94 (s, 3H), 1.13 (s,
3H), 1.20 (s, 3H), 1.23-1.56 (m), 1.62 (m, 1H), 1.74—-1.96
(m), 2.13 (m, 1H), 2.19 (m, 1H), 2.42 (dd, J=13.3 Hz, 6.4
Hz, 1H), 2.60 (s, 3H), 2.84 (s, 1H), 3.12-3.24 (m, 3H),
3.43-3.56 (m, 3H), 3.59 (d, J=11.7Hz, 1H), 3.77 (d, J=12.1
Hz, 1H), 3.79 — 3.87 (m, 2H), 4.06 (d, J=9.8 Hz, 1H), 5.43
(m, 1H), 6.67 (m, 1H), 8.07 (s, 1H) .

Jitig&: (ESI) m/z=753.35 (M+H) .

[1278]  SELJitif5197-105
[1279]  FiRA AR AL BT S 6451 i 3 T v i) %«

[1277]
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Rl\l"
1]
R “"‘N/ O\\\/OH "

NQ_#O N
[1280] <\

Ny, 14
N

97 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
t-Bu 14R, 15R) -14-[5- (&AL ) -1H-1, 2, 4-=r4
RII=g |-1-3&]-15-[[ (2R ) -2-& & -3, 3-—F X T ]
rRII =|#&]-8[ (IR) -1, 2-—F¥ HH*]-1, 6, 6a, 7, 8, 9,

H 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-
RIV = | W ¥ 4H-1, 4a-REE-2H-3FE FF[1, 2-c]ou@-7-K 8L
H

'H NMR (CD;OD, 500 MHz, ppm) 0.77 (s, 3H), 0.77 (d,
[1281] |3H, ¥4oH#E#k ), 0.83 (s, 9H), 0.84 (d, 3H, 34HiE#k ), 0.87
(s, 3H), 0.90 (d, J=6.8 Hz, 3H), 1.16 (s, 3H), 1.21 (s, 3H),
1.23-1.66 (m), 1.76 —2.04 (m), 2.14 (m, 1H), 2.19 (m. 1H),
2.36 (dd, J=10.1 Hz, 3.3Hz, 1H), 2.41 (dd, J=13.2 Hz, 6.4 Hz,
1H), 2.85 (s, 1H), 2.97 (dd, J=10.5Hz, 3.4 Hz, 1H), 3.46 (d,
J=12.1 Hz, 1H), 3.5-3.63 (m, 3H), 3.80 (d, J=9.8 Hz, 1H),
391 (d, J=11.9 Hz, 1H), 548 (m, 1H), 6.57 (m, 1H), 8.04
(s, 1H) .

Jiiig: (ESI) m/z=682.55 (M+H) .

98 | Rl —| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
t-Bu 14R, 15R) -15-[[ (2R) -2-& -3, 3-— ¥ T X
RII=H [#]-8-[ (IR) -1, 2-—F A AK]-14-[5-[ ( FRAEL) #*

[1282] RIII #]-1H-1, 2, 4-=*£-1-%]-1, 6, 6a, 7, 8, 9, 10,
=Me loaa 10b9 111 129 1221—"]_-:-%1-15 631 87 loa“‘Eg
RIV = | ¥3-4H-1, 4a-ABF-2H-3EFF[1, 2-c]ok@-7-3RBR
H
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[1283]

[1284]

[1285]

'"H NMR (CD;0D, 500 MHz, ppm) 0.77 (s, 3H), 0.78 (d,
3H, 3o #E#k ), 0.83 (s, 9H), 0.86 (d, J=6.7 Hz, 1H), 0.87
(s, 3H), 090 (d, J=6.7 Hz, 3H), 1.15 (s, 3H), 1.21 (s, 3H),
1.23-1.67 (m), 1.76 —=2.0 (m), 2.14 (m, 1H), 2.19 (m, 1H),
2.30 (dd, J=10.1 Hz, 3.4Hz, 1H), 2.40 (dd, J=13.2 Hz, 6.4 Hz,
1H), 2.85 (s, 1H), 2.93 (d, J=4.2 Hz, 3H), 3.00 (dd, J=11.6,
3.5Hz, 1H), 3.46 (d, J=11.9 Hz, 1H), 3.50 —3.59 (m, 3H),
3.61(d, J=11.4Hz, 1H), 3.82(d, J=9.9 Hz, 1H), 3.92(d, J=11.9
Hz, 1H):; 547 (m, 1H), 6.57 (m, 1H); 8.03 (s, 1H), 84
(m, 1H) .

99 |rRI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
t-Bu 14R, 15R) -15-[[ (2R) -2-& -3, 3-=—F R T A ]
RI=H |#&]-8-[ (IR) -1, 2-=—F A X]-14-[5-[[ (1-F %)

RIII = | &AL ]-1H-1, 2, 4-=wk-1-3]-1, 6, 6a, 7, 8,
i-Pr 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,
RIV =|10a-w ¥ 3k -4H-1, 4a-RBF-2H-FE F[1, 2-c]*t7h-7-
H AR

'H NMR (CD;OD, 500 MHz, ppm) 0.77 (s, 3H), 0.78 (d,

J=7.1 Hz, 3H), 0.84 (s, 9H), 0.86 (d, 3H, ¥4 #k ), 0.87
(s, 3H), 0.91 (d, J=6.8 Hz, 3H), 1.16 (s, 3H), 1.21 (s, 3H),
1.23 - 1.67 (m), 1.27 (d, J=6.4 Hz, 3H), 1.27 (d, J=6.7 Hz,

3H), 1.77-2.04(m), 2.14 (m), 2.19 (m), 2.34 (dd, J=9.9 Hz,
3.4Hz, 1H), 2.40 (dd, J=13.4Hz, 6.4Hz, 1H), 2.85 (s, 1H),
2.95 (dd, J=10.7 Hz, 3.4 Hz, 1H), 3.46 (d, J=11.7 Hz, 1H),

3.52-3.62(m, 3H), 3.79(d, J=9.9 Hz, 1H), 3.91 (d, J=11.9 Hz,
1H), 420 (m, 1H), 547 (m, 1H), 6.46 (m, 1H), 8.04 (s,

1H) .

Jii%: (ESI) m/z=724.63 (M+H) .

100 |RI=gt | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = gt | 14R, 15R) -14-[5- (RAHKIK) -1H-1, 2, 4-=v&
RIN = |-1-2]-15- (2-8HK-2-TZ R THRIK) -8-[ (IR) -1,
H 2-—¥#&RHK]-1, 6, 6a, 7, 8 9, 10, 10a, 10b,
RIV — |11, 12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ K-4H-1,
H 4a-7 B -2H-3E 5F[1, 2-c]tbd-7-AR B8R
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[1286]

[1287]

[1288]

'"H NMR (CD;0OD, 500 MHz, ppm) 8 0.64 (t, J=7.5 Hz, 3H),

0.76 (s, 3H), 0.77 (d, 3H, ¢4 #k ), (t, J=7.8 Hz, 3H), 0.86
(d, J=6.8 Hz, 3H), 0.88 (s, 3H), 0.90 (d, J=6.6 Hz, 3H),

1.14 (s, 3H), 1.21 (s, 3H), 1.22-1.57 (m), 1.63 (m, 1H),

1.77-1.96 (m), 2.12 (m, 1H), 2.19 (m, 1H), 2.38 (dd, J=13.3
Hz, 6.6 Hz, 1H), 2.83 (d, 1 H, ¥4 ¥k ), 2.84 (s, 1H), 3.45
(d, 1H, 34wk ), 3.46 (d, 1H, 3 4#E# ), 3.51 (dd, J=11.4
Hz, 1.8 Hz, 1H), 3.60 (d, J=11.7Hz, 1H), 391 (d, J=11.9 Hz,
1H), 3.94 (d, J=9.9Hz, 1H), 5.45 (m, 1H), 6.65 (m, 1H),
8.02 (s, 1H) .

Jii: (ESI) m/z=682.59 (M+H) .

101 |RI=gt | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = gt | 14R, 15R) -15- (2-8RA-2-THATHHK) -8-[ (1R)
RIN —|-1, 2-=F &AK]-14-[5-[ ( FRAL) #HK]-1H-1, 2,
Me 4-=v4-1-3X]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
rIV |11, 12, 12a-+ =51, 6a, 8, 10a-v9 ¥ K-4H-1,
H 4a-A BF-2H-3E FF[1, 2-c]obvdh-7-FR BR

'HNMR (CD;OD, 500 MHz, ppm) 0.62 (t, J=7.5Hz, 3H),
0.76 (s, 3H), 0.77 (d, 3H, 34k ), 0.78 (t, 3H, FHHiE
% ), 0.86 (d, J=6.9 Hz, 3H), 0.88 (s, 3H), 0.90 (d, 3H), 1.14
(s, 3H), 1.19-1.56 (m), 1.14 (s, 3H), 1.20 (s, 3H), 1.63
(m, 1H), 1.77-1.96 (m), 2.13 (m, 1H), 2.19 (m), 2.37 (dd,
J=13.2 Hz, 6.6 Hz, 1H), 2.82 (d, J=9.9Hz, 1H), 2.84 (s, 1H),
292 (d, J=4.3Hz, 3H), 3.44-3.47 (m, 2H), 3.52 (dd, J=11.5
Hz, 1.7 Hz, 1H), 3.61 (d, J=11.5Hz, 1H), 3.90-3.96 (m, 2H ),
545 (m, 1H), 6.65 (m, 1H), 800 (s, 1H), 878 (m, 1H)

Jiii&: (ESI) m/z=696.53 (M+H) .

102 [RI=gt | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = gt [ 14R, 15R) -15- (2-RJHK-2-Z3E T &I ) -8-[ (1R)
RII = -1, 2-=F AAJ14-[5-[[ (1-F T &) RA]IHK
i-Pr #A1-1H-1, 2, 4-==£-1-%]-1, 6, 6a, 7, 8, 9, 10,
rIV —|[10a, 10b, 11, 12, 12a-+=%-1, 6a, 8, 10a-d
H ¥ 3K-4H-1, 4a-AEF-2H-3EFF[1, 2-c]#b7h-7-R B
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[1289]

[1290]

[1291]

'"HNMR (CD;OD, 500 MHz, ppm) 0.64 (t, J=7.5Hz, 3H),
0.77 (s, 3H), 0.78 (d, 3H, #f4 &k ), 0.78 (t, J=7.5 Hz, 3H),
0.86 (d, J=6.6 Hz, 3H), 0.88 (s, 3H), 0.90 (d, J=6.9 Hz, 3H),
1.14 (s, 3H), 1.19-1.46 (m), 1.21 (s, 3H), 1.25(d, J=7.1 Hz,
3H), 1.27 (d, J=7.1Hz, 3H), 1.63 (m, 1H), 1.76 —1.97 (m),
2.13 (m, 1H), 2.19 (m, 1H), 2.37 (dd, J=13.3, 6.7Hz, 1H),
2.79 (d, J=9.8 Hz, 1H), 2.84 (s, 1H), 3.43 — 3.48 (m), 3.52
(dd, J=11.5Hz, 2.0 Hz, 1H), 3.60 (d, J=11.4 Hz, 1H), 3.89 —
395 (m, 2H), 4.18 (m, 1H), 545 (m, 1H), 6.59 (m, 1H),
8.02 (s, 1H), 856 (d, J=8.2Hz, 1H) .

Jfiig: (ESI) m/z=724.58 (M+H) .

103 |rI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -14-[5- (&AHK K ) -1H-1, 2, 4-==¢
RII  =|-1-37-15-[[ (28) 2-& &4 -2, 3-=—F X T %]
i-Pr £J-8-[ (1R) -1, 2- =¥ &/ K]-1, 6, 6a, 7, 8, 9,
RIII' =|10, 10a, 10b, 11, 12, 12a-+=%-1, 6a, 8, 10a-
H W ¥ 3K -4H-1, 4a-#~BF-2H-3E H[1, 2-c]tbvd-7-K BR
RIV =
H

'"H NMR ( CD3;0D, 500MHz, ppm, &5 354k ) 0.49 (d, J=6.8 Hz,
3H), 0.76 (s, 3H), 0.77 (d, J=7.3Hz, 3H), 0.84 (d, J=7.1 Hz,
3H), 0.86 (d, J=6.6 Hz, 3H), 0.89 (s, 3H), 0.90 (d, J=7.0 Hz,
3H), 1.00(s, 3H), 1.13 (s, 3H), 1.20(s, 3H), 2.35(dd, J=6.6,
13.3 Hz, 1H, H-13), 2.84 (s, H-7), 3.01 (d, J=10.1 Hz, 1H,
H-15), 5.44 (m, 1H, H-5), 6.63 (ddd, J=6.6, 10.1, 12 Hz, 1H,
H-14), 8.02 (s, 1H, =+=¢) .

Jiig: (ESI) m/z=682.8 (M+H) .

104 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -15-[[ (2S) -2-& -2, 3-—F R TH]
RII  =|&]-8[ (IR) -1, 2-=—F ®H#*]-14-[5-[ ( F&EL) &
i-Pr #1-1H-1, 2, 4-=v#-1-%]-1, 6, 6a, 7, 8, 9, 10,
RII =|10a, 10b, 11, 12, 12a-+—=%.-1, 6a, 8, 10a-v9
Me ¥ XK -4H-1, 4a-ABF-2H-FEF[1, 2-c]*buh-7-H B
RIV =
H
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[1292]

[1293]

[1294]
[1295]

[1296]

'"H NMR ( CD;0D, 600MHz, ppm, &4 M3 4k )0.47 (d, J=6.9 Hz,
3H), 0.76 (s, 3H), 0.77 (d, J=7.7Hz, 3H), 0.82 (d, J=7.0 Hz,
3H), 0.86 (d, J=6.7 Hz, 3H), 0.89 (s, 3H), 0.90 (d, J=7.6 Hz,
3H), 0.99 (s, 3H), 1.13 (s, 3H), 1.20(s, 3H), 2.35 (dd, J=6.6,
13.3 Hz, 1H, H-13), 2.92 (brs, 3H, NCH;), 3.98 (d, J=9.9 Hz,
1H, H-15), 5.44 (m, 1H, H-5), 6.63 (ddd, J=6.6, 9.9, 11.8 Hz,
1H, H-14), 8.00 (s, 1H, =%), 877 (m, 1H, NH) .

Jtig: (ESI) m/z=696.37 (M+H) .

105 [RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -15-[[ (2S) -2-& k-2, 3-—F A T
RII  =|#&]-8[ (IR) -1, 2-=—F &/ A]-14-[5-[ (FRAL) &
i-Pr #A]-1H-1, 2, 4-=v#-1-4X]-1, 6, 6a, 7, 8, 9, 10,
RIII =(10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-W
n-Pr ¥ X -4H-1, 4a-#BEF-2H-3EFF[1, 2-c]b"h-7-FR A
RIV =
H

'H NMR ( CD;0D, 600MHz, ppm, %434k ) 0.46 (d, J=6.8 Hz,
3H), 0.76 (s, 3H), 0.77 (d, J=7.8Hz, 3H), 0.82 (d, J=7.0 Hz,
3H), 0.86 (d, J=6.8 Hz, 3H), 0.89 (s, 3H), 0.90 (d, J=7.5 Hz,
3H), 0.99 (s, 3H), 1.13 (s, 3H), 1.20 (s, 3H), 2.34 (dd, J=6.6,
13.4 Hz, 1H, H-13), 2.84 (s, 1H, H-7), 3.98 (d, J=9.9 Hz,
1H, H-15), 5.44 (m, 1H, H-5), 6.61 (ddd, J=6.6, 9.9, 12.0 Hz,
1H, H-14), 8.01 (s, 1H, ==), 8.81 (t, J=6.0 Hz, 1H, NH) .
Jiig: (ESI) m/z=724.47 (M+H) .

SEHiAE]106-117

IR PSR ACLAE RIS Jta 451 B 18 5 9 il 4

R"
i N
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[1297]

[1298]

[1299]

106 [RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII= g |[14R, 15R) -14-[5- (RAHKK) -1H-1, 2, 4-=v
A =|-1-%&71-15-[ (1-REARTE) FEAHA]-8-[ (IR) -1,
CH> 2-—¥ &/ H*]-1, 6, 6a, 7, 8 9, 10, 10a, 10b,
11, 12, 12a-+=4%&.-1, 6a, 8, 10a-w ¥ X -4H-1,
4a-A BF-2H-3FE 5F[1, 2-c]obrd-7-Z BR

'"H NMR ( MeOH-d4» 500MHz, ppm) 8 0.78 (m, 6H), 0.84 (m,
9H ), 1.12 (s, 3H), 1.20 (s, 3H), 1.20-1.62 (m, 18H), 1.80-1.95
(m, 6H), 210 (m, 1H), 220 (m, 1H), 235 (m, 1H), 2.84
(s, 1H), 3.03 (d, 1H), 3.40-3.60 (m, 4H), 3.90 (d, 1H),
3.92 (d, 1H), 5.43 (m, 1H), 6.63 (m, 1H) .

Jiigk: (ESI) m/z=694 (M+H) .

107 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -14-[5- (&REHZ KX ) -1H-1, 2, 4-==¢
RII=H |-1-31-8[ (IR) -1, 2-=F & K]-15-[[1- ( FHERKZL)
A =R EK])F A1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
CH, 11, 12, 12a-+=%.-1, 6a, 8, 10a-v9 ¥ X -4H-1,

4a-7 BF-2H-3E FH[1, 2-c]ubrd-7-FK B8R

'"H NMR ( MeOH-d;, 500MHz, ppm) & 0.80 (m, 6H), 0.84 (d,
3H), 0.91 (m, 6H), 1.14 (s, 3H), 1.22 (s, 3H), 1.22-1.70 ( m,
15H), 1.80-2.00 (m, 8H), 2.13 (m, 1H), 2.20 (m, 1H), 2.38
(s, 3H), 2.40(m, 1H), 2.83 (s, 1H), 3.19(d, 1H), 3.42-3.70
(m, 4H), 3.90 (d, 1H), 4.10 (d, 1H), 543 (m, 1H), 6.63
{ms 1H); BO05 (s: 1H) .

Jii&: (ESI) m/z=708 (M+H) .

108 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

RII  =|14R, 15R) -15-[ (1-BHA I K ) F&AK]-8-[ (IR)
i-Pr 1, 2-=—F R AT-14-[5[[ (1-F ) RAIE
A =|#]-1H-1, 2, 4-==¢-1-3]-1, 6, 6a, 7, 8, 9, 10,
CH, 10a, 10b, 11, 12, 12a-+—=#.-1, 6a, 8, 10a-1

¥ 3K -4H-1, 4a-#BEF-2H-JEFF[1, 2-c]b"h-7-K B8R

'HNMR ( MeOH-ds» 500MHz, ppm) 8 0.80 (m, 6H), 0.88 (m,
9H), 1.17 (s, 3H), 1.21-1.70 (m, 24H), 1.80-1.97 (m, 6H),
2.20 (m, 2H), 2.39 (m, 1H), 2.84 (s, 1H), 3.00 (d, 1H),
3.43 (m, 2H); 3.52 (m, 1H), 3.60 (m, 1H), 3.95 (m, 2H),
420 (m, 1H), 543 (m, 1H), 6.62 (m, 1H), 8.05 (s, 1H),
8.55 (d, 1H) .

Ji%&: (ESI) m/z=737 (M+H) .
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[1300]

[1301]

[1302]

109

RI = Et

RII=H

A =
CH,

(1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

14R, 15R) -14-[5- (&K #HE L) -1H-1, 2, 4-=v4
-1-27-8-[ (IR) -1, 2-=F &/ 1-15-[[1- ( THEL)
T A)F A1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=%4-1, 6a, 8, 10a-v9 ¥ & -4H-1,
4a-7 BF-2H-3E FF[1, 2-c]otbvh-7-F B8 (hax)

'"H NMR ( MeOH-ds» 500MHz, ppm) 6 0.80 (m, 6H), 0.88 (m,
1.13 (s
2.38 (i,
3.48 (m,
4.12 ¢ d;

9H ),
(m,
(d.
(m,
(s,

J 1

1H),
1H ),
1H ),
17 ) .

(ESI) m/z=723 (M+H) .

2.20
3.20
3.84
8.10

1H.)
3H ),
1H),
1H ),

2.10 Cm,
2.83 (m,
3.72( m;
6.70 (m,

28H ),
1H),
1H),
1H),

3H )a 1.20-1.92 (lna
1H), 2.44 (m,

1H); 543 (m;

110

RI =
n-Pr
RII = H

CH»

=R T AT AHXK])-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,

(1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
14R, 15R) -14-[5- (RAHIK ) -1H-1, 2, 4-==
-1-21-8-[ (IR) -1, 2-=F " AE]-15-[[1- (REAX)

11, 12, 12a-+=%&.-1, 6a, 8, 10a-v9 ¥ 3t-4H-1,
4a-7A B -2H-3E 5F[1, 2-c]otbvd-7-FH B8R

'"H NMR ( MeOH-d4, 500MHz, ppm) & 0.80 (m, 6H), 0.84 (d,

3H), 0.90 (m, 6H), 1.02 (t, 3H), 1.13 (s, 3H), 1.15-1.70 ( m,
14H), 1.71-1.98 (m, 7H), 2.10 (m, 1H), 2.20 (m, 1H), 2.38
(m, 1H), 248 (m, 1H), 2.73 (m, 1H), 2.84 (s, 1H), 3.22
(d, 1H), 3.50 (m, 2H), 3.60 (d, 1H), 3.72 (d, 1H), 3.84
(d, 1H), 4.15(d, 1H), 542 (m, 1H), 6.70 (m, 1H), 8.05
(s, 1H) .

Jiig: (ESI) m/z=737 (M+H) .
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[1303]

[1304]

[1305]

111 [rRI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |[14R, 15R) -14-[5- (&K AK ) -1H-1, 2, 4-==
A=0 |-1-2&7-15-[ (4-R A w A -2H-*"h-4-% ) F A
*1-8-[ (1IR) -1, 2-—F¥ #H%]-1, 6, 6a, 7, 8, 9,
10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-
v ¥ 3 -4H-1, 4a-RBEE-2H-E FF[1, 2-c]otbr@-7-FBR

'"H NMR (CD;OD, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d,
3H, 34 #k ), 0.86 (d, J=6.6 Hz, 3H), 0.89 (s, 3H), 0.91
(d, 3H, ¥¢4#E#k ), 1.15 (s, 3H), 1.22 (s, 3H), 1.20-1.36
(i) 140 —157 (i )y 158 -172 (m); 178198 (m ), 2.13
(m, 1H), 2.20 (m, 1H), 2.38 (dd, J=13.5, 6.6 Hz, 1H), 2.85
(s, 1H), 2.90 (m, 1H), 3.21 (d, J=10.0 Hz, 1H), 3.31 (3§
k), 3.47(d, J=12.2, 1H), 3.50-3.63 (m, 4H), 3.72 (m,
1H), 3.93 (d, J=11.9Hz, 1H), 4.01 (d, J=10.1 Hz, 1H), 5.46
(m, 1H), 6.67 (m, 1H), 8.08 (s, 1H) .

Jiiig: (ESI) m/z=696.61 (M+H) .

112 |[RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII  =|14R, 15R) -15-[ (4-8 K9 R -2H-tb"h-4-5 ) F &
Me #A1-8-[ (1IR) -1, 2-=F A A]-14-[5-[ (F AR ) &
A=0 |*]-1H-1, 2, 4-==-1-%]-1, 6, 6a, 7, 8, 9, 10,
10a, 10b, 11, 12, 12a-+—=%-1, 6a. 8, 10a-99
¥ 3K -4H-1, 4a-ABEF-2H-JEFF[1, 2-c]b"h-7-R B8R

'"H NMR (CD;0D, 500 MHz, ppm) & 0.78 (s, 3H), 0.79 (d,
3H, 2f4#E#k ), 0.87 (d, J=6.6 Hz, 3H), 0.90 (s, 3H), 0.91
(d, 3H, 2R4i#Ewk ), 1.15 (s, 3H), 1.17 (s, 3H), 1.20-1.72
(m), 1.80-1.98(m), 2.14(m, 1H), 2.20 (m, 1H), 2.37 (dd,
J=133, 6.4Hz, 1H), 2.85 (s, 1H), 2.86 (m, 3oH#&E#k, 1H),
2.90 (s, 3H), 3.22 (d, J=10.1 Hz, 1H), 3.30 (3R 4-i#&#k ), 3.47
(d, J=12.1, 1H), 3.50-3.63 (m, 4H), 3.72(m, 1H), 3.93 (d,
J=11.9 Hz, 1H), 4.01 (d, J=10.1 Hz, 1H), 546 (m, 1H), 6.67
(m, 1H), 8.06 (s, 1H) .

JFit€&: (ESI) m/z=710.75 (M+H) .
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[1306]

[1307]

[1308]

113 [RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -8-[ (IR) -1, 2-=F & ]-14-[5-[ ( F
RII = | &%) #HA]-1H-1, 2, 4-==¢-1-3]-15-[[ 9 &K -4-
Me (F&HA) -2H-1t"h-4-K]F &HK])-1, 6, 6a, 7, 8,

A=0 |9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,
10a-v9 ¥ K -4H-1, 4a-ABF-2H-FE F[1, 2-c]=t"Hh-7-
R

'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d,
3H, 3@k ), 0.87 (d, J=6.6 Hz, 3H), 0.90 (d, 3H, ¥4
# ), 092 (s, 3H), 1.14 (s, 3H), 1.22 (s, 3H), 1.23 — 1.72
(m), 1.77—198 (m ), 2.13(m, 1H), 2.20(m, 1H), 2.38 ( dd,
ik, 1H), 2.39 (s, 3H), 2.85 (s, 1H), 2.90 (m, %
W, 1H), 2.93 (s, 3H), 3.32-3.39 (m, 2H, ¥4k ), 3.50
(d, 1H, 3f5#E# ), 3.53 (dd, 1H, 34H#E#k ), 3.60 (m, 1H,
Rk ), 3.62 (d, 1H, 35 #EEk ), 3.80 (m, 1H, 3ok ),
3.85 (m, 2H, ¥ 4#&#k ), 4.15 (d, J=10.0Hz, 1H), 5.46 (m,
1H), 6.65 (m, 1H), 807 (s, 1H) .

Jiiig: (ESI) m/z=724.69 (M+H) .

114 |RI=yg | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII  —|14R, 15R) -15-[ (4-R A W R -2H-7tk7H-4-35 ) F &
i-Pr AK1-8-[ (1R) -1, 2-=F A K]-14-[5-[ ( FRHAL) &
A=0 |#]-1H-1, 2, 4-=#-1-%]-1, 6, 6a, 7, 8, 9, 10,
10a, 10b, 11, 12, 12a-+—=%.-1, 6a, 8, 10a-W
¥ 3 -4H-1, 4a-#BEF-2H-3EFF[1, 2-c]tb"h-7-FRBR

'"H NMR (CD;0D, 500 MHz, ppm) & 0.78 (s, 3H), 0.79 (d,
3H, 34wk ), 0.87 (d, J=6.6 Hz, 3H), 0.89 (s, 3H), 0091
(d, J=6.6, 3H, 4 #E#k ), 1.16 (s, 3H), 1.22 (s, 3H), 1.25
(d, J=6.3Hz, 3H), 1.27 (d, J=6.7Hz, 3H), 1.16—1.70 (m),
1.80-1.98(m), 2.15(m, 1H), 2.20(m, 1H), 2.38(dd, J=13.4,
6.4Hz, 1H), 2.85 (s, 1H), 2.90 (m, 1H), 3.18 (d, J=10.3,
1H, 3f4#Eik ), 3.22(m, 1H, 345 #E ik ), 3.48(d, J=11.7 Hz,
1H), 3.51-3.63 (m, 3H), 3.73 (m, 1H), 3.93 (d, J=12.1 Hz,
1H), 3.99 (d, J=10.0 Hz, 1H), 4.18 (m, 1H), 546 (m, 1H),
6.62 (m, 1H), 8.07 (s, 1H) .

Jiii: (ESI) m/z=738.78 (M+H) .
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115 | RI —| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R, 15R) -8-[ (1R) <1, 2-="F & & ]-14-[5-[[ (1-
RII =|Fzx)&AIHEA]-1H-1, 2, 4-==-1-K]-15-[[W@
i-Pr £-4- (FRIK) -2H-w"h-4-K]F & HKL]-1, 6, 6a,

A=0 (7, 8 9, 10, 10a, 10b, 11, 12, 12a-+—=4%K.-1,
6a, 8, 10a-v9 ¥ 3 -4H-1, 4a-/BEE-2H-3E F[1, 2-c]
otk oy - 7- B

'"H NMR (CD;0D, 500 MHz, ppm) & 0.76 (s, 3H), 0.77 (d,
3H, 3R4-i#E#k ), 0.85 (d, J=6.8 Hz, 3H), 0.89 (d, 3H, 34 i&
[1309] # ), 0.90(s, 3H), 1.12 (s, 3H), 1.20 (s, 3H), 1.24 (d, J=6.6
Hz, 3H), 1.25 (d, J=6.5Hz, 3H), 1.13-1.70 (m), 1.76 — 1.96
(m), 2.11 (m, 1H), 2.18 (m, 1H), 2.36 (dd, 3o #E#k, 1H),
2.39 (s, 3H), 2.83 (s, 1H), 2.90 (m, 1H), 3.32-3.39 (m,
2H, 35wk ), 3.48 (d, J=11.8Hz, 1H), 3.51 (dd, J=11.7,
2.1 Hz 1H, ), 3.59(d, 1H, #4##k ), 3.60 (m, 1H, 34k ),
3.78 (m, 1H, 3ok ), 3.81 (d, 1H, 34k ), 3.86 (d, J
=12.0Hz, 1H), 4.11 (d, J=9.7Hz, 1H), 4.18 (m, 1H), 5.44
(m, 1H), 6.58 (m, 1H), 8.05 (s, 1H) .

Jitg&: (ESI) m/z=752.80 (M+H) .

116 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, I2aR,

Me 14R, 15R) -8-[ (1R) -1, 2-=F & #*]-14-[5-[ ( ¥

[1310] RII =|&#%) #AJ-1H-1, 2, 4-=v-1-24]-15-[[W & -4-
Me (F&KE)-2H-EH-4-K]F £ HK]-1, 6, 6a, 7, 8,

A=S 9, 10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,

10a-v9 ¥ 3K -4H-1, 4a-RBF-2H-FEHF[1, 2-c]=tvd-7-
H R

'"H NMR (CD;OD, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d,
3H, 3R #k ), 0.87 (d, J=6.6 Hz, 3H), 0.91 (d, 3H, 3f4i&
# ), 092 (s, 3H), 1.14 (s, 3H), 1.22 (s, 3H), 1.23 — 1.38
(m), 1.43(m, 1H), 147 —-1.58(m, 2H ), 1.60—1.73 (m, 3H ),
[1311] | 1.74-1.98 (m), 2.07-2.24 (m), 2.38 (dd, ¥4 #&#k, 1H), 2.39
(s, 3H), 258 (m, 2H), 2.85 (s, 1H), 2.93 (s, 3H), 2.94
(m, 3R4#E#, 1H), 3.23 (d, J=11.0 Hz, 1H), 3.49 (d, 1H,
ik ), 3.53 (dd, 1H, 34wk ), 3.62 (d, J=11.5 Hz, 1H),
3.72 (d, J=11.2 Hz, 1H), 3.88 (d, J=11.9 Hz, 1H), 4.12 (d,
J=9.8Hz, 1H), 545 (m, 1H), 6.65 (m, 1H), 807 (s, 1H) .
Jiii¥%: (ESI) m/z=740.76 (M+H) .
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117 |RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 14R; 15R) <8-[ CIR) -1y 2-=% HE-14-[5-[ (P
RII =|&%) #A]-1H-1, 2, 4-=v-1-3]-15-[[W & -4-
Me (FRL) -1, I-—fA-2HEH-4- 2 F H&HE])-1,
A=8S0,|6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, I12a-+
—&.-1, 6a, 8, 10a-9 ¥ X -4H-1, 4a-#BF-2H-3E

F[1, 2-c]ehvd-7-F B

'H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d,
3H, ¥4 %k ), 0.87 (d, J=6.6 Hz, 3H), 0.91 (d, J=6.9 Hz,
3H), 093 (s, 3H), 1.14 (s, 3H), 1.21 (s, 3H), 1.23 — 1.38
(m), 143 (m, 1H), 1.49-1.56 (m, 2H), 1.63 (m, 1H), 1.78
(m, 1H), 1.82-1.98 (m), 2.06 (m, 1H), 2.15 (m, 1H), 2.20
(m, 1H), 2.25 (m, ¥ 4i#E#k, 1H), 2.35 (m, ¥ 4#Ed#k, 1H),
2.39 (dd, 3f4-i#&#k, 1H), 2.42 (s, 3H), 2.74 (m, 1H), 2.85
(s, 1H), 2.88 (m, 3f45#E#k, 1H), 2.94 (s, 3H), 3.08 (m,
Bk, 2H), 3.36 (d, J=11.5Hz, 1H), 3.52 (m, 3p4i&E#k,
2H), 3.63 (d, J=11.5Hz, 1H), 3.88 (m, #f4 ¥k, 2H), 4.20
(d, J=10.1Hz, 1H), 545 (m, 1H), 6.65 (m, 1H), 8.08 (s,
1H) .

Fiig: (ESI) m/z=772.78 (M+H) .

[1313]  sZjifsl118

[1314]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14— [3- (G FLHRIL) -5-JR—-1H-1,
2,4-=Me-1-2£1-15-[[ @R) —2-& -2, 3-—HE T RIA]-8-[ (IR -1,2-—HH#]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ =5 -1,6a,8,10a-P4 F H-4H-1, 4a— A g -2H-JE If:
[1,2-cMLIR—7-¥RM8 (SZiitif5118A)

[1315] I

[1316]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14—[5- (G FLHk L) —3-JR—-1H-1,
2,4-=M-1-J£1-15-[[ (2R) —2- & }&:-2,3- —HE T RE]H]-8-[ (R -1,2-—HHH#]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ =5 -1,6a,8,10a-P4 F H-4H-1, 4a— P g -2H-JE I
[1,2-c]mtis—-7-FR & (SLitif5118B)

[1312]
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H2N o 0 BFaOE(g
f i H DCE, 50°C

[1317]

__Z5k4 1188

[1318] ¥ ia) 4k & 46 (50mg,0.083mmol) 7E1,2- 5 2. %% (1.39mL) HIFHE J5 iR &40
=EA -2 B S (158ul, 1. 25mmol) F3-¥R-1H-1,2,4- =M-5- i (64mg,
0.332mmol) Ab¥E, INFFI50°C . 2. 5/NKT i, K s SLvA #1323 F SR i RO AH B v (C-
18, 2 16:0.1% =5 LFR/KIEH) 0T, Al E S HE Tk (n/z 760.4)) 13RI BRI =& .
B — Ve e MR oy & 9 AR R R 15 21 B ] 400K 1 5276451 1 18A (10 6mg) 54 7
Ji B M e A AR TR 2 536 AR R VR 45 21 11 £ ] 440K 1Y) St 4511 18B (8. 2mg) -

[1319]  SLjifafs]118A:

[1320]  'H NMR (CD30D,500MHz , ppm, % 4% 14 3 4/%) 0.76-0.91 (m) ,1.14 (s,3H) ,1.20 (s,3H) ,
2.38(dd,J=6.3,13.4Hz,1H,H-13) ,2.84 (s, 1H,H-7) ,5.50 (m, 1H,H-5) ,8.82 (ddd,J=6.3,
9.9,12.0Hz,1H,H-14) .

[1321]  SEjitif5]118B:

[1322]  'H NMR (CD30D,500MHz , ppm, &M HLR) 0.77 (s, 3H) ,0.77 (d,J=7.3Hz,3H) ,
0.81-0.91 (m) ,1.16(s,3H) ,1.21(s,3H) ,2.44 (dd,6.4,13.2Hz, 1H,H-13) ,2.84 (s, 1H,H-
7),5.48 (m, 1H,H-5) ,6.70 (u, 1H,H-14) .

[1323]  Sjfs119

[1324]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14- [3-5 H:-5- (G A PrIL) - 1H-
1,2,4-=M—1-FE]-15-[[ QR) 2-&FE-2,3- “HIETHIHE]-8-[(UR) -1,2- —HHFHFZE]-1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a-PU F{ K=—4H-1, 4a— P lEE—-2H-FE 3
[1,2-c]MEm-7-FR R

HEN\\(N\

N—NH

BF;OFt,
DCE, 50°C

e

172



CN 104877001 B i';ﬁ HH :Fg 167/282 11

=RAIN- LB -5 (158uL, 1. 25mmol) FI3-ZHE-N- (= L) —1H-1,2,4-=M-5- R fI%
(80mg,0.332mmol) KbFH, IFAHI50°C o 2. 5/ 5, 4 S B v 1 28 2 0, FH RORH s B8O AH a3
(C-18, 4 /i5:0.1% = LBR/KETR) 24T, B E I EE 777 (/2 697.5) 15 2 F & [H 44
REAREAA D) (24. 2mg)

[1327]

" NMR (CDs0D, 600MHz , ppm , ¥ M F£4R%) 0.76 (s, 3H) ,0.77 (d,J=8.7Hz,3H) ,

0.84-0.92(m) ,1.15(s) ,1.21(s) ,2.33(dd,J=6.5,13.4Hz,1H,H-13) ,2.84 (s, IH,H-7) ,
3.83(d,J=9.9Hz,1H,H-15) ,5.47 (m, 1H,H-5) ,6.47 (m, 1H,H-14) .

[1328]
[1329]

[1330]

[1331]

[1332]

S it 1120122

IR PSR ACLAE 1 SIE Jti A5 B 3 18 7 3 1 4 -
oy OO

,\Lﬁ(g : :
i

R \:N/N;,I-Im

H

N z

120 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII =|14R, 15R) -15-[[ (2R) 2-8%-2, 3-—F A T X]
i-Pr #]-14-[3-2-5- ( PRI ) -1H-1, 2, 4-=v&-1-
pII  =|%]-8[ (1IR) -1, 2-—F¥ #H*]-1, 6, 6a, 7, 8, 9,
Br 10, 10a, 10b, 11, 12, 12a-+=45.-1, 6a, 8, 10a-
RIV = | @ ¥R 4H-1, 4a-RBEF-2H-3E FF[1, 2-c]7h-7-%
OMe B

'H NMR (CD;OD, 500 MHz, ppm, #&#M 44k ) 0.77 (s, 3H),
0.77 (d, J=7.4 Hz, 3H), 0.80 (s, 3H), 0.83-0.91 (m), 1.16
(s, 3H), 1.21 (s, 3H), 2.51 (dd, 6.3, 13.2Hz, 1H, H-13),
2.84 (s, 1H, H-7), 3.99 (s, 3H, CO,Me), 5.49 (m, 1H, H-5),
6.56 (m, 1H, H-14) .

121 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII  =|[14R, 15R) -14-[5- (&AHKKX) -3-:£-1H-1, 2, 4-
t-Bu =ep 1-K]-15-[[(2R) -2-8&%-2, 3, 3-=F A T 4]
RII =g | &1-8-[ (IR) -1, 2- =¥ #&#]-1, 6, 6a, 7, 8, 9,
rIV  —|10, 10a, 10b, 11, 12, 12a-+ =51, 6a, 8, 10a-
NH, v ¥ 3K-4H-1, 4a-ABF-2H-3E F[1, 2-c]otbrd-7-ZBR

'HNMR (CD;OD, 600 MHz, ppm, #&#FH k) 0.77 (s, 3H),
0.77 (d, J=7.1Hz, 3H), 0.83 (s, 3H), 0.86 (d, J=6.7 Hz, 3H),
0.89 (s, 9H, t-Bu), 0.90 (d, J=7.8 Hz, 3H), 1.16 (s, 3H),
1.21 (s, 3H), 2.46 (dd, 6.4, 13.3 Hz, 1H, H-13), 2.85 (s, 1H,
H-7), 5.48 (m, 1H, H-5), 6.73 (m, 1H, H-14) .
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RII = ipr [14R, 15R) -15-[[ (2R ) -2-& ¥ -2, 3-—F A T ]

RIII A]-14-[3-8F-5-[ (FRE) #HKJ-1H-1, 2, 4-
=NH, =v-1-2k]-8-[ (IR) -1, 2-=F & K]-1, 6, 6a,
rIV  —=|7. 8 9, 10, 10a, 10b, 11, 12, 12a-+=%-1,

NHMe 6a, 8, 10a-v9 ¥ 3 -4H-1, 4a-% BF-2H-3E 5 [1, 2-c]
ot v - 7 - B BR

'H NMR (CD;0D, 600MHz, ppm) 0.76 (s, 3H, Me), 0.76 (d,
[1333] 3H, Me), 0.84 (s, 3H, Me), 0.85(d, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (s, 3H, Me), 0.89 (d, 3H, Me), 0.89 (d, 3H,
Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.32 (m),
1.40-1.44 (m), 1.48-1.64 (m), 1.72-1.95 (m), 2.00-2.22 (m),
2.32 (dd, 1H, HI13), 2.43 (s, 3H, NMe), 2.84 (s, 1H, H7),
2.86 (s, 3H, NMe), 3.18 (d, 1H), 3.44 (d, 1H), 3.49 (dd,
1H), 3.58 (d, 1H), 3.64 (d, 1H), 3.86 (d, 1H), 3.91 (d, 1H),
545 (dd, 1H, H5) #= 6.46 (m, 1H, H14) .

Jiik: (ESI) m/z (M+H) .= 725.49.

[1334]  SEjifs)123

[1335]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14-[3- (G AL HL) —4H-1,2,4-
—Me-a-FE]-15-[[ (2R) 2% H-2,3,3-=HE T HIH]-8-[ (IR -1, 2-=HHH#]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,10a—P4 F IE—4H-1, 4a— P BE—2H-FE 3
[1,2-c ML —7-¥RM08 (STt 123A)

[1336] il

[1337]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14-[3- (G AL L) -1H-1,2,4-
= Me-1-FE]-15-[[ R) 2% H-2,3,3-=HE T HIH]-8-[(IR) -1, 2-=HHH#]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,10a—P4 F IE—4H-1, 4a— P BE—2H-FE 3
[1,2-c]MLI—7-¥RM8 (St 123B)

[1338] Pl

[1339]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14-[5- (G AL L) -1H-1,2,4-
—p-1-JE]-15-[[ (2R) —2-&(3£-2,3,3-=HETH]H]-8-[(IR) -1,2- —HFH]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —~5-1,6a,8,10a— P4 F IE—4H-1, 4a— P BE—2H-FE 3
[1,2-c ]G -7-5R1R (SHE611230)
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[1340]

9% 7] 1238 344 123C
[1341]1 G fafk-& 414 (50mg,0.08mmol) £ —5 2 %% (0. 8mL) VAR IR H1H-1,2,4-=
M558 KR % (J . Heterocycel .Chem. 1988,25, 1857, i@ i 5] 3iF £E 4> 3 3 A A 3L ; 50mg,
0.39mmo1) FBF30Etz (0.10mL,0.80mmol) AbFE , ¥R & W7E RS N IN#AEI50°C . 1.5/ it )5,
W I A EN 2 s 78 LS IR R PR IR A R T EE (3l , B A B R S
VE TR A B = O A A i AL (19% 100mm Waters Sunfire column,bm,UV-FEi, &
0.05% = I LBRII30-100% £ M /7K FE e it , ) (A1 2093 1) 43 B9 o 4 B b A7 B S K 44 7= 1)
(R0 53 6 I 5 388 I e e 78 R0 0 TR AR 5 ¥ R 5 A R 145 31 11 686 5 TR T AR 1) SEZ Tt 451 1 23 A
(5mg) St f511123B (13mg) « St f51123C (6mg) -
[1342]  Sjifafs]123A:
[1343]  'H NMR (CDsOD,500MHz , ppm, & #8E 3E4R) 6. 10 (m, 1H) ,9.12 (s, 1H) .
[1344]  Jiitf: (ESD) m/z="732.49 (M+H) .
[1345]  Sjifaf5)123B:
[1346]  'H NMR (CDsOD,500MHz , ppm, & #% 3:4/R%) 5.68 (m, 1H) ,8.67 (s, 1H) .
[1347] it (ESD) m/z="732.49 (M+H) .
[1348]  Sjifafs]123C:
[1349]  'H NMR (CDs0D,500MHz , ppm) 0. 77 (s, 3H) ,0.78 (d, 3H, ¥4 1) ,0.84 (s,3H) ,0.85
(d,3H, #B4rE#) ,0.87 (s,9H) ,0.90(d, J=6.9Hz,3H) ,0.91 (s,3H) ,1.14 (s,3H) ,1.20 (s,
3H) ,1.13-1.98 (m) ,2.13 (m, 1H) ,2.19 (m, 1H) ,2.52(dd,J=13.4Hz,6.4Hz,1H) ,2.84 (s,
1H) ,3.06 (d,J=9.8Hz,1H) ,3.48 (d,J=11.9Hz,1H) ,3.53 (dd,J=13.3Hz,1.8Hz, 1H) ,3.60
(d,J=11.4Hz,1H) ,3.72(d,J=9.9Hz,1H) ,3.98 (d,J=11.9Hz,1H) ,4.08(d,J=9.8Hz,
1H) ,5.45 (m,1H) ,6.25 (m,1H) ,8.07 (s, 1H) .
[1350]  J5iitf: (ESD) m/z="732.49 (M+H) .
[1351]  sEjfafsl124-127
[1352]  "RIRAUA YR FH AL 1T Sl 491 B O (1) 77 32 1) 4% «
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N,
N/ .

[1353]

a
A
I

124 |RI=Et | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

RII = gt | 14R, 15R) -15- (2-8K-2-Z A T &AL ) -14-[5- (&K
RIIN —|#%BLIK) -1H-1, 2, 4-=v%-1-K]-8-[ (IR) -1, 2-
H —% &K1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ }-4H-1, 4a-
& BE-2H-3E F[1, 2-c]ethrd-7-2 B8

'"H NMR (CD;0D, 500 MHz, ppm) 8 0.61 (t, J=7.6 Hz, 3H),

0.76 (s, 3H), 0.77 (d, 3H, 34 ## ), 0.80 (t, J=7.6 Hz, 3H),
0.86 (d, J=6.6 Hz, 3H), 0.90 (s, 3H), 0.90 (d, 3H, 2t ¥k ),
1.14 (s, 3H), 1.20 (s, 3H), 1.22-1.56 (m), 1.63 (m, 1H),
1.72 —1.97(m); 2.13 (m, 1H): 2.19 (m,; 1H), 2.46(dd, J=13.4
Hz, 6.5Hz, 1H), 2.84 (s, 1H), 2.96 (d, J=10.1 Hz, 1H), 3.47
(m, 2H), 3.52 (dd, J=11.7Hz, 1.6 Hz, 1H), 3.59 (d, J=11.7
Hz, 1H), 3.93 (d, J=11.8 Hz, 1H), 4.01 (d, J=9.8 Hz, 1H),

543 (m, 1H), 6.20 (m, 1H), 8.07 (s, 1H) .

JRig: (ESI) m/z=718.50 (M+H) .

[1354]

125 |RI=Et | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII = gt | 14R, 15R) -15- (2-8&K-2-ZA THIK) -8-[ (1IR)
[1355] RII = |-1, 2-=F AXK]-14-[5-[ ( TRHK) ARBLA]-1H-1,

Et 2, 4-=~#-1-%1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=%.-1, 6a, 8, 10a-w9 F % -4H-1,
4a-7 B -2H-3E 5F[1, 2-c]tb@-7-A R
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[1356]

[1357]

[1358]

'"H NMR (CD;0D, 500 MHz, ppm) 8 0.61 (t, J=7.6 Hz, 3H),

0.77 (s, 3H), 0.78 (d, 3H, ¥4i&#k ), 0.79 (t, J=7.7 Hz, 3H),
0.86 (d, J=6.8 Hz, 3H), 0.90 (s, 3H), 0.90 (d, 3H, 3o &k ),
1.13 (s, 3H), 1.21 (s, 3H), 1.22 (t, J=7.3 Hz, 3H), 1.22-1.36
(m), 140 — 1.56 (m), 1.63 (m, 1H), 1.74 — 1.97 (m), 2.12
(m, 1H), 2.19 (m, 1H), 2.43 (dd, J=13.3 Hz, 6.4 Hz, 1),

2.84 (s, 1h), 2.97 (d, J=99Hz, 1H), 3.25-3.33 (m, 2H, =
¥ #k ), 3.47 (d, J=12.1 Hz, 1H), 3.48 (d, J=9.9 Hz, 1H),

3.52 (dd, J=11.6 Hz, 2.1 Hz, 1H), 3.59 (d, J=11.5 Hz, 1H),

3.93 (d, J=12.0 Hz, 1H), 4.01 (d, J=9.6 Hz, 1H), 5.43 (m,

1H), 6.20 (m, 1H), 8.08 (s, 1H) .

Jii&: (ESI) m/z=746.38 (M+H) .

126 |RI=Et | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

RII = gt | 14R, 15R) -15- (2-RIK-2-TATHIK) -8-[ (1R)
RIN —|-1, 2-=% A K]-14-[5-[ (ARKL) ##BLAK]-1H-1,

1P 2, 4-==-1-%]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+—#&.-1, 6a, 8, 10a-m9F E-4H-1,
4a-7 BE-2H-3E F[1, 2-c]ubvh-7-K B8R

'"H NMR (CD;OD, 500 MHz, ppm) & 0.62 (t, J=7.6 Hz, 1H),

0.77 (s, 3H), 0.78 (d, 3H, #(4#&#k ), 0.80 (t, J=7.6 H, 3H),
0.86 (d, J=6.6 Hz, 3H), 0.90 (s, 3H), 0.91 (d, 3H, SfuH &k ),
097 (t, J=7.4Hz, 3H), 1.14 (s, 3H), 1.20(s, 3H), 1.22 -1.36
(m), 138 —1.66 (m);, 1.74— 199 (m), 2.13 (m, 1H); 2.19
(m, 1H), 2.43 (dd, J=13.5Hz, 6.4Hz, 1H), 2.85 (s, 1H),

2.97 (d, J=10.1Hz, 1H), 3.20 (m, 2H), 3.44-3.62 (m, 4H),
3.94 (d, J=11.6 Hz, 1H), 4.02 (d, J=9.6 Hz, 1H), 5.43 (m,

1H), 621 (m, 1H), 8.08 (s, 1H) .

Jiiig: (ESI) m/z=760.53 (M+H) .

127 |[RI  =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
i-Pr 14R, 15R) -15-[[ (2R) 2-A % -2, 3-—F A T 4]
RII =& ]-14-[5- ( R A& B ) -1H-1, 2, 4- == -1-
Me #1-8-[ (1IR) -1, 2-=F &/ %]-1, 6, 6a, 7, 8, 9,
RIII =|10, 10a, 10b, 11, 12, 12a-+—=%.-1, 6a, 8, 10a-
H v ¥ R -4H-1, 4a-®BEE-2H-E FF[1, 2-c]th-7-Z BL
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'"H NMR (CD;0D, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d,
3H, ¥4 ##k ), 0.82 (d, J=6.8 Hz, 3H), 0.84 (s, 3H), 0.86
(d, 3H, 3fo#i#k ), 0.86 (d, 3H, E4#E#k ), 090 (s, 3H),
091 (d, 3H, ¥4 #E#k ), 1.14(s, 3H), 1.20(s, 3H), 1.10 - 1.56
(m), 1.74-1.96(m), 2.13 (m, 1H), 2.19 (m, 1H), 2.49 (dd,
J=13.3 Hz, 6.4 Hz, 1H), 2.84 (s, 1H), 2.95 (d, J=9.8 Hz, 1H),
3.47 (d, J=11.9Hz, 1H), 3.50-3.56 (m, 2H), 3.60 (d, J=11.7
Hz, 1H), 3.95 (d, J=11.8 Hz, 1H), 4.03 (d, J=9.6 Hz, 1H),
544 (m, 1H), 6.23 (m, 1H), 8.07 (s, 1H) .
Jiig: (ESI) m/z=718.53 (M+H) .

[1359]

[1360]  SLjifs128

[1361]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) ~15-[[ (2R) —2- 4 %L-2,3- — HI &
THIE]-14-[5- 4,5- A~ 1H-BkmE—2-%5) —-1H-1,2,4- =Mk—-1-FE]-8-[ (IR) -1,2- —H K
%1-1,6,6a,7,8,9,10,10a,10b,11,12,12a-+ —~%~1,6a,8, 10a-PU F FE—-4H-1, 4a— 55—
2H-FEFF [1,2-c] LI -7-FR %

OX\Q_/OH:

[1362]
CS,
50°C

[1363] ¥ (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15—-[ [ (2R) -2-& JE-2,3-—H
HTRIA]I14- G- H-1H-1,2,4-=m-1-F) -8-[ (IR) -1,2- - H K 3}]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ "%&-1,6a,8,10a— P4 H F-4H-1,4a-PEE-20-FEHH[1,2-c it
W —7—FR R (SZJiE 158, 18mg,0.027mmol) 1,22 % (0.7mL, 17 .Ommol) F1 —Hifk.H% (50L,
0.84mmol) FIIE FH B /SR, B T-50 C IS 18/ BB S WA H & 5 i, 75k K ik B3 I
A AR S RO AR g A (19x 150mm Sunfire Preparative C 180BD) Zfifk, FH&0.1% =
BOTRIW) G/ KBEE B 273 250 I CBERNZR 1) B S W0 R A R T 1545 2 A UL & ) —
LR ER (8.2mg) o

[1364]  'H NMR (CD30D, 600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.80 (d,3H,Me) ,
0.83(s,3H,Me) ,0.85(d,3H,Me) ,0.85(d,3H,Me) ,0.87 (s,3H,Me) ,0.90 (s,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.34(m) ,1.40-1.44 (m) ,1.48-1.56 (m) ,1.59-1.65 (m) ,
1.74-1.99 (m) ,2.11-2.21 (m) ,2.64 (dd, 1H,H13) ,2.68(d, 1H) ,2.84 (s, 1H,H7) ,3.49 (d,
1H) ,3.52(d,1H) ,3.53 (dd, 1H) ,3.69(d,1H) ,3.92 (d,1H) ,3.95(d, 1H) ,4.20 (m) ,5.53 (dd,
1H,H5) ,5.78 (m, 1H,H14) ,8.29 (s, 1H, =M) .

[1365]  J5iit: (ESI)m/z="707.76 (M+H) .

[1366] S f5129

[1367]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
THIEI-8-[(UR) -1,2- —H FIHE]-14-[5-(1,4,5,6-PUA S —2-M% g L) —1H-1,2,4- =Mk
1-3£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ 45 -1,6a,8, 10a— P4 J£-4H-1, 4a- 1A
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B —2H-JEH: (1, 2-c ] ML IR -7 3R R
OO HNf\> e

[1368]

[1369] R FSSADL S i 9] 1 28 F ik Py 4 A , A R L, 3—TH %, BB A& WA Dy 1 €6 ] 42 40
R

[1370]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.78 (s,3H,Me) ,
0.85(d,3H,Me) ,0.87 (s, 3H,Me) ,0.88(d,3H,Me) ,0.89 (d,3H,Me) ,0.93 (d,3H,Me) ,1.14 (br
s,3H,Me) ,1.20 (br s,3H,Me) ,1.22-1.34(m) ,1.40-1.44 (m) ,1.48-1.56 (m) ,1.59-1.65
(m) ,1.76-2.06 (m) ,2.11-2.21 (m) ,2.35(dd, 1H,H13) ,2.58(d,1H) ,2.84 (br s,1H,HT7),
3.00 (m) ,3.46 (m) ,3.53 (m) ,3.60(d,1H) ,3.76 (d,1H) ,3.83 (d,1H) ,5.45 (dd, 1H,H5) ,5.85
(m,1H,H14) ,8.03 (s, 1H, =M) .

(13711 sEjifafsl130-136

(13721 "RIRAA YR FHRALLAE HIF Sl 491148 0 1) 77 32 1) 4% «

OVOH )

[1373]
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[1374]

[1375]

130 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=i.pr |14R, 15R) -15-[[ (2R) -2-&3&-2, 3-=—F AT

A= KI&A]-14-[5- (4, 5-—&-1-F A -1H-=k=e-2-38 )

\ -1H-1, 2, 4-=7#-1-%X]-8-[ (1R) -1, 2-=F &

§4<Nj g]'la 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
\ 12a-+—=%.-1, 6a, 8, 10a-v9 ¥ 2% -4H-1, 4a-&
B -2H-3E H[1, 2-c]ebvh-7-Z B8R

'"H NMR ( CD;0D, 600MHz, ppm) 80.72 (s, 3H, Me), 0.76 (s,
3H, Me), 0.77 (d, 3H, Me), 0.85 (d, 3H, Me), 0.87 (d, 3H,
Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 0.92 (s, 3H, Me),
1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m), 1.40-1.44
(m), 1.48-1.56 (m), 1.59-1.65 (m), 1.80-1.99 (m), 2.11-2.21
(m), 2.26 (dd, 1H, H13), 2.70 (d, 1H), 2.84 (s, 1H, H7),
2.88 (brs, 3H, NMe), 3.47 (d, 1H), 3.52 (dd, 1H), 3.56 (d,
1H), 3.62 (d, 1H), 3.65 (m), 3.87 (d, 1H), 3.95 (d, 1H),
5.46 (dd, 1H, H5), 5.79 (m, 1H, H14), 8.17 (s, 1H, == ) .
Jii&: (ESI) m/z=721.47 (M+H) .

131 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=ij.pr |14R, 15R) -15-[[ (2R) -2-&3&k-2, 3-=F AT
A= K]J&A]-8-[ (1IR) -1, 2-=F A A]-14-[5- (1-T %
\\ -4, 5-—&-1H-2Kk7-2-38) -1H-1, 2, 4-=v#-1-
N #*]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
§%\j 12a-+ =41, 6a, 8, 10a-v9 ¥ J-4H-1, 4a-"&
" B2 -2H-3EF[1, 2-c]vkvh-7-% B8

'"H NMR ( CD;0D, 600MHz, ppm) 3 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.78 (s, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.89 (d, 3H, Me), 091 (s, 3H,
Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.37 (t, 3H, CH,CH:), 1.40-1.44 (m), 1.48-1.56 (m), 1.58-1.64
(m), 1.78-1.96 (m ), 2.11-2.21 (m), 2.50 (dd, 1H, H13), 2.83
(s, 1H, H7), 3.10 (d, 1H), 3.50 (4, 1H). 3.54 (dd, 1H),
358 (m), 3.62 (d, 1H), 3.63 (d, 1H), 3.65 (m), 3.69 (m),
390 (d, 1H), 4.11 (d, 1H), 4.18-4.30 (m), 5.52 (dd, 1H,
H5 ), 579 (m, 1H, H14), 836 (5; 1H;, =% ) ,

Jiig: (ESI) m/z=735.49 (M+H) .
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[1376]

[1377]

[1378]

132 |[RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

RII=ipr |14Rs 15R) -15-[[ (2R) -2-8. -2, 3-=F R T

= A1R]-14-[5-[4, 5-=&.-1- (1-F T ) -1H-=K

\\/ 2. <115 2, d4==vf-1-K1]-8[ (1R) -1,

| 2-—F &K]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,

§.<\j 11, 12, 12a-+ =%-1, 6a, 8, 10a-w9 ¥ & 4H-1,
N 4a-7 BF-2H-3E F[1, 2-c]ubrdh-7-F B8R

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.80 (s, 3H, Me), 0.85 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.89 (d, 3H, Me), 0.91 (s, 3H,
Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.36 (dd, 3H, CH (CH3) 2), 1.40-1.44 (m), 1.48-1.54 (m),
1.58-1.64 (m), 1.78-1.96 (m), 2.11-2.21 (m), 2.44 (dd, 1H,
H13 ), 2.83 (s; 1H, H7), 3.23 (d, 1H), 3.50 (d, 1H), 3.55
(dd, 1H), 3.62 (d, 1H), 3.65 (d, 1H), 3.90 (d, 1H), 4.14
(d, 1H), 4.22-4.39 (m), 5.50 (dd, 1H, H5), 5.75 (m, 1H,
H14), 836 (s, 1H, =v&) .

Jfiig: (ESI) m/z=749.54 (M+H) .

133 [RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII—ipr |14Rs 15R) -15-[[ (2R) -2-8|E 2, 3-=FAT
A= HEIA]-14-[5- (4, 5-=5K-4, 4-=—F - -1H-zk=4

H 2-% ) -1H-1, 2; 4-=v£-1-%]-8-[ (1R) -1, 2-
E{\jé —w#&H*]-1, 6, 6a, 7, 8 9, 10, 10a, 10b,

N 11, 12, 12a-+.=&.-1, 6a, 8, 10a-»9 F i -4H-1,
4a-R BF-2H-3EFF[1, 2-c]tbvb-7-A 8L

'"H NMR (CD;0D, 600MHz, ppm) & 0.76 (d, 3H, Me), 0.77 (d.,
3H, Me), 0.80 (s, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.87 (s, 3H, Me), 0.88 (d, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.40-1.44(m), 1.41(brm), 1.48-1.56(m ), 1.59-1.65(m ), 1.80-1.96
(m), 2.11-2.21 (m), 242 (dd, 1H, H13), 2.72 (brd, 1H),
2.84 (s, 1H, H7), 3.47(d, 1H), 3.52 (dd, 1H), 3.54 (d, 1H),
3.59 (d, 1H), 3.67 (br m), 3.89 (d, 1H), 3.91 (br d, 1H),
5.46 (dd, 1H, H5), 6.08 (br m, 1H, H14), 8.13 (s, 1H, =
) .

Jfiig: (ESI) m/z=735.52 (M+H) .
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134 | RI = Me (1S, 4aR, 6aS, 7R, S8R, 10aR, 10bR, 12aR,
RII—ipr |14R, 15R) -14-[5- (4, 5-=H-1H-skr-2-% )
P ABYs 2 G215 (2R ) B Bz

H A-2- (FAE) TEIR]-8[ (IR) -1, 2-=F
§—<\j & %11, 6, Ga» 7. 85 9, 10, 10a. 10b, 11.

N 12, 12a-+=%.-1, 6a, 8, 10a-v9 ¥ 3 -4H-1,
4a-# BF-2H-3EFF[1, 2-c]otbvd-7-FA BR
'"H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d,
[13791 | 3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 3H, Me), 0.85 (d, 3H,
Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me),
1.20 (s, 3H, Me), 1.22-1.34(m), 1.40-1.44 (m), 1.48-1.56 (m ),
1.59-1.65(m), 1.82-1.99(m), 2.11-2.21 (m), 2.46 (s, 3H, NMe ),
2.60 (dd, 1H, H13), 2.84 (s, 1H, H7), 290 (d, 1H), 3.49
(d, 1H), 3.52 (dd, 1H), 3.67 (dd, 1H), 3.69 (d, 1H), 3.87
(d, 1H), 4.08 (d, 1H), 4.20 (m), 5.53 (dd, 1H, H5), 5.82
(m, 1H, H14), 831 (s, 1H, =w=k) .
Jii%: (ESI) m/z=721.47 (M+H) .

135 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII =¢Bu |14R, 15R) -15-[[ (2R) -2-& %-2, 3, 3-= %
- ETRIAT-14-[5- (4, 5-—&.-1H-=k=k-2-3 )
§ -1H-1, 2, 4-=7-1-%]-8-[ (1IR) -1, 2-—F &
§—<\j #]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
N 12a-+—=%&.-1, 6a, 8, 10a-w9 ¥ X -4H-1, 4a-&

[1380]

B%-2H-3EFF[1, 2-c]otbwh-7-# B2

'"H NMR ( CD;0D, 500 MHz, ppm) 8 0.78 (s, 3H), 0.78 (d, J=6.9
Hz, 3H), 0.85 (s, 3H), 0.86 (d, 3H, #f4-## ), 0.86 (s, 9H),
0.90 (s, 3H), 091 (d, 3H, ¥4k ), 1.16 (s, 3H), 1.22 (s,
[1381] |3H)» 1.23-1.67 (m), 1.82-2.06 (m), 2.13 -2.23 (m, 2H),

2.64 (d, J=9.8 Hz, 1H), 2.69 (dd, J=13.5 Hz, 6.4 Hz, 1H), 2.85
(s, 1H), 3.50—-3.58 (m, 2H), 3.66 (d, J=10.3 Hz, 1H), 3.73
(d, J=11.2Hz, 1H), 3.94 (d, J=12.2Hz, 1H), 3.97 (d, J=9.8
Hz, 1H), 4.15-4.23 (m, 4H), 5.55 (m, 1H), 5.80 (m, 1H),
832 gy TH) -

Jiii: (ESI) m/z=721.48 (M+H) .
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136 |RI=Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=¢By |14R, 15R) -8 (IR) -1, 2-=F & HK]-14-[5-
A= (1, 4, 5, 6-9fAL-2-wg i) -1H-1, 2, 4-

HN =op 1-%7-15-[[ (2R) -2, 3, 3-=9%-2- (¥
E{\} &#4&L) THKIA]-1, 6, 6a, 7, 8, 9, 10, 10a,

N 10b, 11, 12, 12a-+=#%K.-1, 6a, 8, 10a-3 F
K -4H-1, 4a-ABF-2H-FEH[1, 2-c]=bvdh-7-RKBR
[1382] '"H NMR (CD;0OD, 500 MHz, ppm) & 0.77 (s, 3H), 0.78 (d,
3H, 3f4##k ), 0.81 (s, 3H), 0.86 (d, J=6.6 Hz, 3H), 0.90
(d, J=6.8 Hz, 3H), 0.93 (s, 9H), 0.95 (s, 3H), 1.14 (s, 3H),
121 (s, 3H), 1.23—-167 (m ), 1.83—1.98(m), 2,12 223 (1 ),
2.65 (dd, 1H, 34 #Ei#k ), 2.66 (s, 3H), 2.85 (s, 1H), 3.23
(d, J=11.2Hz, 1H), 3.54—-3.59 (m, 2H), 3.65 (d, J=11.7 Hz,
1H), 3.68—-3.77 (m, SH), 390 (d, J=11.2Hz, 1H), 4.07 (d,
J=9.6 Hz, 1H), 5.55 (m, 1H), 5.75 (m, 1H), 8.26 (s, 1H) .
Jiig: (ESI) m/z=749.63 (M+H) .

[1383] Sy fs)137

[1384]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-% }:-2,3- — Fi 3t
THIEI-8-[UR) ~1,2- —HHFHE]-14-[5- (1-MEMgFe L) -10-1,2,4-—=M-1-%£]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU F JE-4H-1, 4a—- P EE-2H-FEFF [1, 2-
c] ML -7- R R

O OH_

<i~L::(Br

[1385] N

[1386] ¥ (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15-[ [ (2R) -2-& JL-2,3- —H
HETR]HA]-14-6-JR-1H-1,2,4-=M-1-%) -8-[ (IR -1,2- —H N %]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+—5-1,6a,8,10a- Y FF J&-4H-1,4a- A EE-20-FE I+ [1, 2—-c Itk
M 7R R (S 5168, 6mg, 0. 0084mmo1) FIRLA% 452 (200mg , 1. 35mmol) I A SR, B
T-100°C it H 18/ R VR G WA 20 28 5, 28 K, K4 Bk B v A FH SR e 0 A i
(19x 150mm Sunfire Preparative C180BD column) Zfifl, FH&0.1% =& LB ZHE /7K
Vel B = 3 26 s NG BREFNZR IR G W) R A VR T 1545 2R N — 3R G IR R B b AL &
) (3.3mg) .

[1387]1  'H NMR (CD30D,600MHz , ppm) 80.75 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.85 (d,3H,Me) ,
0.86(d,3H,Me) ,0.87 (d,3H,Me) ,1.10(s,3H,Me) ,1.15(s,3H,Me) ,1.20 (s,3H,Me) ,1.22—
1.34(m),1.40-1.44 (m) ,1.48-1.65(m) ,1.75-1.98 (m) ,2.03-2.15(m) ,2.16-2.21 (m) ,2.43
(dd,1H,H13) ,2.84 (s, 1H,H7) ,2.98 (d, 1H) ,3.48(d, 1H) ,3.54 (dd, 1H) ,3.54 (d, 1H) ,3.60
(d,1H) ,3.63 (m) ,3.72 (m) ,3.80(d,1H) ,3.91(d,1H) ,5.54 (dd,1H,H5) ,5.86 (m,1H,H14) ,
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8.14 (s, 1H, =M .

[1388]  J5iit: (ESI)m/z=708.46 M+H) .

[1389] Sy f5]138

[1390]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
TRIE]-14-[1,5"-X~1H-1,2,4-=m]-1"-F-8-[ (IR) -1,2- ~H§*]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+ —4-1,6a,8,10a—PU F 3£—-4H-1, 4a- A FE-20-FE 3 [1,2-c ]tk
MR —7-FRIR

TSl (. o
Br S&P H N— PSP

H,N [ LiOH-H,0 HzN &
f = H DMF, 150°C 4(\

[1392] % (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) ~15-[ [ (2R) —2-& -2 ,3-—H
FETRIE]-14- G-R-1H-1,2,4-=M-1-4) -8-[ (IR) -1,2- —H §3}]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ =5-1,6a,8,10a—PU FF 3E—-4H-1, 4a- A FE-2H-FE 35 [1, 2—-c it
-7 218 (SZHEf516B,9.4mg,0.013mmol) \1H-1,2,4- =M (28mg,0.41mmol) FIE SE AL EEK
A7 (15.9mg, 0. 38mmo1) £E — F KL H ik % (0. 2mL) [ ¥ B AR Y, B T 150 C i 7457
L2/NeF CBEIR S Wve 2 =i, RO S SR B354 (19x 150mm Sunfire Preparative
C180BD column) 2k, F1%50.1% =R LRI L IE /KB o K5 FE 5y 5 0% » N BEFNZE )
BEMHP R GETERAENERN =H OB E bR E9) (1.5mg) »

[1393]  'H NMR (CD30D,600MHz , ppm) 80.76 (s,3H,Me) ,0.76 (d,3H,Me) ,0.77 (s,3H,Me) ,
0.82(d,3H,Me) ,0.85 (d,3H,Me) ,0.85 (d,3H,Me) ,0.88 (s, 3H,Me) ,0.89 (d,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34 (m) ,1.40-1.44 (m) ,1.48-1.65(m) ,1.77-1.95 (m) ,
2.11-2.21 (m) ,2.51 (dd, 1H,H13) ,2.83 (s, 1H,H7) ,3.03 (d, 1H) ,3.46 (d,1H) ,3.52 (dd, 1H) ,
3.56(d,1H) ,3.57(d,1H) ,3.86(d,1H) ,4.02(d,1H) ,5.46 (dd, 1H,H5) ,6.22 (m,1H,H14) ,
8.07 (s, 1H, =ME) ,8.36 (s, 1H, =M) £19.19 (s, 1H, =M) .

[1394] Sy f5]139

[1395]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) 15— [ [ (2R) —2-4% 32, 3- — i it
THRIE]-8-[ (AR -1, 2-ZH ] -14-[6- (4B L) -1H-1,2,4-=M-1-3]-1,6,6a,7,8,
9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a— P4 I IE—-4H-1, 4a— i EE-2H-FEFF [1, 2—-c ]t
W —7- R TR

[1391]

O OH_ OxOH_

Br ‘= s/ ::

EtSNa <\ N,, 14
N/ ‘e,

oo HoN :
DMF, 50°C :Z{\O Y

[1397] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) —15-[[ (2R) —2-4&3&-2,3- —H
FTRIA]-14- 6-R-1H-1,2,4-=m~-1-%) -8-[ (IR) -1,2- —H N ¥#]-1,6,6a,7,8,9,
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10,10a,10b,11,12,12a—+ "%&-1,6a,8,10a- P4 H F-4H-1,4a-PEE-20-FE [ 1, 2-c Tt
W —7-¥R R (SL)iti 15168, 8. 5mg,0.012mmol) A Z B EEEN (18mg, 0. 214mmol) £ — FF 3 Y ik iz
(0.3mL) FIVAR A SRS, B T50°CHa T 18/ NN IR S H 2 58, 28k, I &
RO AR A RE (19%x150mm Sunfire Preparative C18 OBD column) 4ifk, H50.1% =& LR
(R MG / IKBE W K = 2 53 75K s N CBEFIZRIRTR S W R A R T RS 2N = SR TR
Friidl 54 (5. 8mg) o

[1398] 'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.79 (d,3H,Me) ,
0.84(d,3H,Me) ,0.85(d,3H,Me) ,0.87 (s,3H,Me) ,0.89 (d,3H,Me) ,0.92 (s,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34 (m) ,1.38 (t,SCH2CHs) ,1.40-1.44 (m) ,1.48-1.65 (m) ,
1.72-1.96 (m) ,2.10-2.21 (m) ,2.24 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.90(d, 1H) ,3.19-3.27
(m) ,3.45(d,1H) ,3.48(d,1H) ,3.54 (dd, 1H) ,3.58 (d, 1H) ,3.85(d, 1H) ,3.94 (d, 1H) ,5.45
(dd, 1H,H5) ,5.53 (m, 1H,H14) ,7.99 (s, 1H, =M) .

[1399]  J5iit: (ESI)m/z=699.50 (M+H) .

[1400]  SEj 51140

[1401]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- — HI &
THIA]-8-[ (AR -1,2- —H ] -14-[6- (LBEWERL) -1H-1,2,4-=M-1-3£]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+ "5-1,6a,8,10a-JU F F-4H-1, 4a- P FE-20-FE [ 1, 2—c]
ML PR — 7R R

Oy OH_

S/
X

[1402] NV

N/ 1
HoN . HoN \
:{{\O / ﬁ DCE 24{/\0 5 2

[1403] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) ~15-[[ (2R) —2-%83L—2,3- —H
HETHIAI-8-[(UR-1,2-—HKH]-14-[5- (ethylthio) -1H-1,2,4-=M-1-3£]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a—P0 I 3£-4H-1, 4a- A BE-2H-JE IF
[1,2-c]utm—7-$R 8 (SChaf139,9.9mg,0.014mmol) FI4E B 2190 % {4 1] S5 480 48 FF /R
(9.5mg,0.05mmol) FIVE I AHESIRY EE I T HFEL. 5/ KR S W75 K, FI RO R 3%
WAHEE (19x150mm Sunfire Preparative C18 OBD column) Zfifk, FH50.1% = LERH
LB/ IKGEWE W FE R 53 75 0% N G TEAFIR PR A W) R ¥ R 545 BN — 3 G IR R B b
AP (6.4mg) o

[1404]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.81 (d,3H,Me) ,
0.84 (s,3H,Me) ,0.84 (d,3H,Me) ,0.85 (d,3H,Me) ,0.89 (s,3H,Me) ,0.89 (d,3H,Me) ,1.13 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34 (m) ,1.41 (t,SCH2CH3) ,1.40-1.44 (m) ,1.48-1.65 (m) ,
1.77-1.96 (m) ,2.10-2.21 (m) ,2.45(dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.95(d, 1H) ,3.48 (d,
1H) ,3.53(dd,1H) ,3.56 (d,1H) ,3.63 (m) ,3.70 (m) ,3.94 (d,1H) ,4.04 (d,1H) ,5.44 (dd, 1H,
H5) ,6.33 (m, 1H,H14) ,8.17 (s, 1H, =Mk) .

[1405]  J5ii. (ESD m/z=731.41 (\M+H) .

MCPBA
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[1406]  sEjff141
[1407]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-4&3L-2,3- —H &
THRIEI-8-[(UR) -1,2-—HKNH#I-14- 6-%-1H-1,2,4-—=m-1-3£)-1,6,6a,7,8,9,10,

10a,10b,11,12,12a~+ —4(-1,6a,8,10a-PU F JE-4H-1,4a- N EE-2H-FE - [1, 2-c T ML -7~

P
Ox OH_ <j%s:(om2 O OH_
Br : i i : i3
\( TN Pd(OAc), Ne N
[1408] X-phos <\N/N"'1'4 s

Cs,CO;4 HzN x
0" 15 il
EtOH, 80°C f : H

[1409] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) ~15-[[ (2R) —2-483£-2,3- —H
T HIA]-14- 6-R-1H-1,2,4-=M~1-3&) -8-[ (1R) -1,2- ~H K H#]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+ "5 -1,6a,8,10a- Y FF J&-4H-1,4a- A EE-2H-FE I+ [1, 2-c Itk
M -7 ¥R R (SL i 5168, 64mg,0.089mmol) Bk FL 4 (680mg, 2. 09mmol) K AR (139.7mg,
1.15mmol) EEER4AE (11mg,0.05mmol) FI2- — IR R -2 ,47 .6/ - =PI (11. 3mg,
0.024mmol) 7£ £ BF (2. 3mL) W TR SR FHE SRS, B T80 CHIVG 2/ N R RA R #1 2
B, e, AR S BOR AR (19x150mm Sunfire Preparative C18 OBD column) 4fi
1, & 0.1% =R ORI CIE /7K B o 44 P2 o3 25, I S BERER B A P Hh 4 VR T 18
3 EMWEN = IR TR FR LA (22.6mg) .

[1410]  'H NMR (CD30D,600MHz , ppm) 80.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.80 (s, 3H,Me) ,
0.80(d,3H,Me) ,0.83(d,3H,Me) ,0.85 (s, 3H,Me) ,0.85 (d,3H,Me) ,0.90(d,3H,Me) ,1.17 (s,
3H,Me) ,1.21 (s,3H,Me) ,1.23-1.34 (m) ,1.40-1.44 (m) ,1.48-1.65(m) ,1.71 (m) ,1.82-1.98
(m) ,2.04-2.09 (m) ,2.13-2.21 (m) ,2.52(dd, 1H,H13) ,2.85 (s, 1H,H7) ,2.90 (d, 1H) ,3.42
(d,1H) ,3.46 (d,1H) ,3.53 (dd,1H) ,3.59(d,1H) ,3.79(d,1H) ,3.98 (d,1H) ,5.58 (dd, 1H,
H5) ,5.89 (m,1H,H14) ,7.58 (br d,ArH) ,7.74 (br d,ArH) f18.14 (br s,1H, =I) .

[1411]  JRit: (ESD) m/z=715.48 (\M+H) .

[1412] Sy fs)142

[1413]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) -15-[[ (2R) —2-& }£-2,3,3-=H
RETHRIEI-8-[UR) -1,2- —HPHHI-14- 5-F-1H-1,2,4-=M-1-%)-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+ "5 -1,6a,8,10a- VY FF J&-4H-1,4a- A EE-20-FE I+ [1, 2-cI itk

TR
Br - = F 53
\( = = pd(OAC)z N— : z

X-phos <\N/N,,,1_
H,N . H,N ,
2 8] v £eC0s “ O 45 =
£ H EtOH, 80°C : H

[1415] S FHRALSL i) 141 iR 4k, LA (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
15R) -15-[[ (2R) —2-&3%:-2,3,3-=H E T H]H]-14- (5-J&-1H-1,2,4-=M-1-%L) -8~

[1414]
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[(AR)-1,2- —H K %]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ 4 -1,6a,8,10a-J4H
He-4H-1,4a- A BE-2H-FEFF [1, 2—c I b -7 3R IR (SLHE 1 1) A ah 5oL, fil 4% Al 7 215 21
H [ AR B bR A

[1416]  'H NMR (CDs0D,500MHz , ppm) 0.78 (d, 3H, &#B43 i) ,0.78 (s,3H) ,0.80 (s,3H) ,0.86
(s,9H) ,0.87 (d,3H, #/r UEE) ,0.87 (s,3H) ,0.91(d,J=6.9Hz,3H) ,1.19(s,3H) ,1.22 (s,
3H) ,1.23-1.67 (m) ,1.82-2.0(m) ,2.09 (m,1H) ,2.15-2.24 (m,2H) ,2.57 (dd,J=13.8Hz,
6.0Hz,1H) ,2.86 (s,1H) ,2.91(d,J=9.9Hz,1H) ,3.43(d,J=11.9Hz,1H) ,3.55(dd,J=
11.6Hz,1.8Hz,1H) ,3.63 (d, 1H, &4 8 k7) »3.64 (d, 1H, #H4rUEkk) ,3.81(d,J=12.2Hz,
1H) ,4.01(d,J=9.9Hz,1H) ,5.61 (m,1H) ,5.90 (m, 1H) ,7.58 (m,3H) ,7.74 (m,2H) ,8.11 (s,
1H) .

[1417] it (ESI)m/z=729.66 M+H) .

[1418]  Sjif5]143

[1419]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —HI 53] -14-
(5-phenyl-1H-1,2,4-=M-1-3&) -15-[[PYE-4- (F &%) —2H-Mt g -4-JL ] 4= L] -1, 6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —~5-1,6a,8,10a— P4 1 IE—4H-1, 4a— P BE—2H-3E 3

[1,2-c] MR —-7-FR 1%
OB(OH)Q B PH.
Pd(OAc), N e
<\‘ 13

[1420] | i X-phos | N,N,,j‘i 3
HN o It Cs,CO; HN vz
fjﬁ i H EtOH, 80°C fi\ £ 1
0 o)

(14211 R A6 141 B i i) #4E , BA (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR, 14R,
15R) —14- (5-¥-1H-1,2,4-=M-1-J5) -8-[ (1IR) -1, 2- = H g & ] -15- [ [PU S -4- (F = FE) -
2H-At M —4—-%] 48 3£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4%-1,6a,8, 10a—Py FH
Fe-4H-1,4a- A BE-2H-FEFF [1, 2—-c I ML -7 3R TR (SLHE 51 13) At o J5kk, 4% Al 7 215 2
H B AR bR AL 4 o

[1422]  'H NMR (CD30D,500MHz , ppm) 0.78 (s,3H) ,0.79 (d,3H, & 4> i) ,0.87 (d,J=
6.7Hz,3H) ,0.90 (s,3H) ,0.91 (d, 3H, #53EiE) ,1.19 (s,3H) ,1.23(s,3H) ,1.24-1.78 (m) ,
1.82-2.06 (m) ,2.14-2.24 (m,2H) ,2.39 (s,3H) ,2.51(dd,J=13.5,6.0Hz,1H) ,2.86 (s, 1H) ,
2.91 (m,1H) ,3.30-3.36 (m, ¥/ M) ,3.43(d,J=11.2Hz,1H) ,3.47(d,J=12.4Hz,1H) ,
3.55(m,1H) ,3.61(d,J=11.7Hz,1H) ,3.66 (m,1H) ,3.75-3.82 (m,3H) ,4.18(d,J=9.6Hz,
11) ,5.58 (m, 1) ,5.91 (m, 1H) ,7.58-7.65 (m,3H) ,7.75 (m,2H) ,8.18 (s, 11) .

[1423]  Jii% . (ESD m/z=743.62 (M+H) .

[1424]  sZjtify|144

[1425]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
THIE]I-8-[UR) -1,2- —HHIE]-14-[5- (3-WRmg L) -11-1,2,4-=mM:-1-3£]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+—=%~1,6a,8,10a—PY Hl J—4H-1, 4a- A FF-2H-3EFF [1, 2]
ML IR —7— PR R
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oﬂé

Pd(OAc),

N—
[1426] <\N,N

H,N ! X-phos H.N )
il il & ® A N e :
% : Cs,CO;4 o 2
EtOH, 80°C

[1427]1 ¥ (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15—-[ [ (2R) -2-& JE-2,3-—H
FETHIE]-14- G-R-1H-1,2,4-=m-1-%) -8-[ (1R) -1,2- — WK 3#]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+_5-1,6a,8,10a- Y FF J&-4H-1,4a- A EE-2H-FE I+ [1, 2-c Itk
W -7 R (SLitif516B,7.8mg,0.011mmol) AR (139mg,0.427mmol) 3-(4,4,5,5-YH
31,3, 2- " Ze -2 L) e (24mg, 0. 124mmol) EERZ4E (3.5mg,0.016mmol) 12— —¥F
CHEE-27,47,6" - =B (2. 2mg,0.005mmo) £F 2./ (0. 2mL) 7K (0. 1mL) H {1 VR &
WHESRY, B T80 Ciiift2. 5/ N iR &8 H 2 =00, i JE, ﬁﬁ&iﬁ%i&/ﬁﬁ@%ﬁ
(19x150mm Sunfire Preparative C18 OBD column) Ziifk, F&0.1% =M LEH /7K
Vel B = o 26 s NG BEFNZR IR -G W0 b A VR T 1545 2R N =9 G IR R B b AL &
) (2.0mg) .

[1428]  'H NMR (CD30D, 600MHz , ppm) 80.76 (s,3H,Me) ,0.77 (d,3H,Me) ,0.77 (s, 3H,Me) ,
0.78(d,3H,Me) ,0.80 (d,3H,Me) ,0.86 (d,3H,Me) ,0.87 (s,3H,Me) ,0.89 (d,3H,Me) ,1.16 (s,
3H,Me) ,1.21 (s,3H,Me) ,1.23-1.34(m) ,1.40-1.44(m) ,1.48-1.72(m) ,1.82-2.02 (m) ,
2.12-2.21 (m) ,2.41 (dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.86 (d, 1H) ,3.46 (d,1H) ,3.50 (d, 1H) ,
3.57(dd,1H) ,3.68(d,1H) ,3.91 (d,1H) ,3.93 (d,1H) ,5.53 (dd, 1H,H5) ,5.90 (m, 1H,H14) ,
6.91 (d, furan) ,7.74 (dd,furan) ,8.07 (br s) F18.13 (br s,1H) .

[1429]  JFitk: (ESI)m/z=705.42 (M+H) .

[1430]  sEjffpl145

[1431]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
THIEI-8-[(UR) -1,2- —HFIH]-14- G- K5F-1H-1,2,4-=m-1-%) -1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+_-5-1,6a,8,10a- Y FF J&-4H-1,4a- A EE-2H-FE I+ [1, 2-c Ntk
M —7—FR R

g L
BF;K $ oz @
s N 5 : :

Pd(OAc), Q\N,N,,Ja

H,N | X-phos HyN :
- O - A o T T
% = Cs,CO;4 % : H

EtOH, 80°C

[1433] % (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) ~15-[ [ (2R) —2-4 #£-2,3-—H
TR -14- G-R1-1H-1,2,4-=m-1-%) -8-[(IR) -1,2- —H X{*}]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+ "5 -1,6a,8,10a- Y FF J&-4H-1,4a- A EE-2H-FE I+ [1, 2-c Itk
-7 2R (S 16B,9.4mg,0.013mmol) AR # (134mg,0.411mmol) 2.4 = 5 AR £
(23.5mg,0.175mmol) EEERAE (3.0mg,0.013mmol) 12— — IR -2 ,47,67— = S A FL Bk
7 (2.2mg,0.005mmo1) 7E Z. % (0. 2mL) F17K (0. 1mL) HF VR B A RS RY, B T-80°CIls6

[1432]
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INEF KRG MR R SR, U8, RO & O A % A (19x150mm Sunfire
Preparative C18 OBD column) Ziifk, FH&0.1% =3 LRI & /K BE W 6 F= W 2 5y 2%
Ky INCBERZR BRSP4 VR TS 2IE A =M G RR SR AR L &4 (5. 2mg) .

[1434]  'H NMR (CD30D, 600MHz , ppm) 80.78 (s, 3H,Me) ,0.78(d,3H,Me) ,0.79 (d, 3H,Me) ,
0.83(d,3H,Me) ,0.87 (s,3H,Me) ,0.87 (d,3H,Me) ,0.89 (s, 3H,Me) ,0.92(d,3H,Me) ,1.17 (s,
3H,Me) ,1.22(s,3H,Me) ,1.24-1.36 (m) ,1.42-1.46 (m) ,1.48-1.67 (m) ,1.74 (m) ,1.80-1.98
(m) ,2.12-2.24 (m) ,2.34 (dd, 1H,H13) ,2.77 (d,1H) ,2.86 (s, 1H,H7) ,2.90 (d,1H) ,3.47(d,
1) ,3.52(d,1H) ,3.57 (dd, 11) ,3.65 (d,1H) ,3.88 (d,1H) ,3.96 (d,11) ,5.50 (dd, 11,H5) ,
5.64 (m,1H,H14) ,5.80(d,1H,vinyl) ,6.37 (d, 1H,vinyl) ,6.90 (dd, 1H,viny1l) 18.03 (br
s, 1H, =M) .

[1435]  Jfiitk: (ESI)m/z=665.61 (M+H) .

[1436]  Sjiif5]146

[1437]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
TRIEI-S-[UR-1,2-—HHHE]-14- 6-4%&-10-1,2,4-=M~-1-3£) -1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ ~%&-1,6a,8,10a- P4 H F-4H-1, 4a-PEE-20-FE [ 1, 2-c Tt
MR —7-FRIR

H2 <N-—-_

MeOH HoN £
fc’ O

[1439] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —15-[[ (2R) —2-& 3L-2,3-—H
FETHRIF]I-S-[(UR)-1,2- ~HKHHE]-14- G-ethenyl-1H-1,2,4-=M-1-%) -1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+—=5-1,6a,8,10a- P4 F J-4H-1, 4a- A FF-20-FE 3 [1, 2-c]
N 7R R (St 51145, 5. Omg , 0. 008mmo1) F1110 % Pd/C (5mg) 7E FF ¥ (1. 0mL) VR B IR AE
SARYT PO RS /N IR A W R, B RO S RORAE 1 4 (19x150mm Sunfire
Preparative C18 OBD column) 4ifk, FH&0.1% =& OB 2N/ /K BE i o B F= W 2 43 7%
Ky I CBEFIZR R A V) A VR T B 2N = G R ER AR L &) (4. 6mg) .

[1440]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.79 (d,3H,Me) ,
0.82(d,3H,Me) ,0.85(d,3H,Me) ,0.85 (s,3H,Me) ,0.87 (s,3H,Me) ,0.89 (d,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.35(m) ,1.35(t,3H,Me) ,1.40-1.44 (m) ,1.48-1.65 (m) ,
1.70-1.96 (m) ,2.12-2.21 (m) ,2.29 (dd, 1H,H13) ,2.81 (d,1H) ,2.84 (s, 1H,H7) ,2.87 (m) ,
3.44(d,1H) ,3.50 (d,1H) ,3.56 (dd,1H) ,3.61 (d,1H) ,3.86(d,1H) ,3.92(d,1H) ,5.48 (dd,
1H,H5) ,5.48 (m, 1H,H14) F17.92 (br s, 1H, =M) .

[1441] i (EST) m/z=667.42 (M+H) .

[1442]  SCjfafs]147-172

[1443]  "FIRALA YR FSACLLE T S A5 By il ik 16 77 4 1 5
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[1445]

[1446]

147 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) 2-& X -2, 3-
E_O — YA TAIR]-S[(IR)-1, 2-=F R IHK]-14-[5-

(1-wkez i ) -1H-1, 2, 4-=wk-1-X]-1, 6,
6a, 7, 8 9, 10, 10a, 10b, 11, 12, 12a-+
—%.-1, 6a, 8, 10a-w9 ¥}k -4H-1, 4a- & B
2H-3FEHF[1, 2-c]otkvin-7-# 8%

'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.80 (d, 3H, Me), 0.85 (s, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.89 (d, 3H, Me), 0.98 (s, 3H,
Me), 1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.40-1.44 (m); 1.48-196 (m); 212221 (m), 2.32 (dd, 1H;
H13), 2.83 (d, 1H), 2.84 (s, 1H, H7), 3.13 (m), 3.24 (m),
3.40 (d, 1H), 3.48 (d, 1H), 3.56 (m), 3.95 (d, 1H), 5.47 (m,
1H, H14), 551 (dd, 1H, H5), 7.82 (s, 1H, ==) .

Jfig&: (ESI) m/z=722.51 (M+H) .

148 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) 2-& A2, 3-
=9 X TEIRIBI(IR)-1; 2-=9 & ET-14-[5-
(4-"Gok i ) -1H-1, 2, 4-=w#-1-3]-1, 6,
6a, 7. 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—%.-1, 6a, 8, 10a-w9 ¥}t -4H-1, 4a- & B%
2H-3EHF[1, 2-c]rtkvih-7-% 8%

AV
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[1447]

[1448]

[1449]

'"H NMR ( CD;0OD, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.80 (d, 3H, Me), 0.84 (d, 3H, Me), 0.85 (s, 3H,
Me), 0.85 (d, 3H, Me), 0.89 (d, 3H, Me), 0.95 (s, 3H,
Me), 1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),
1.40-1.44 (m), 1.48-1.96 (m), 2.12-2.21 (m), 2.31 (dd, 1H,
H13), 2.82 (d, 1H), 2.84 (s, 1H, H7), 3.10 (m), 3.40 (d,
1H), 3.48 (d, 1H), 3.55 (dd, 1H), 3.59 (d, 1H), 3.78 (m),
3.83 (m), 3.94 (d, 1H), 546 (m, 1H, HI14), 5.53 (dd, 1H,
H5), 7.76 (s, 1H, ==) .

Jiig: (ESI) m/z=724.55 (M+H) .

149 | RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2, 3-=F Jk-2-
é_M/ N | (FRA) TAIR]S[ (IR) -1, 2-=F &

Y o X ]-14-[5- (1-wkwg X ) -1H-1, 2, 4-=%¢-1-
#£7]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=4%.-1, 6a, 8, 10a-w ¥ X -4H-1,
4a-7A BF-2H-3E 5F[1, 2-c]obvdh-7-HK B8R

'"H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.81 (d, 3H, Me), 0.85 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.87 (s, 3H, Me), 0.89 (s, 3H, Me), 0.89 (d, 3H, Me),
1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m), 1.40-1.44
(i )y 148B-1.65 (mi)y 1.78201 (m )y 2:12-2.21 () 232 (. dd,
1H, HI3), 2.84 (s, 1H, H7), 2.85 (d, 1H), 3.09 (m), 3.49
(d, 1H), 3.53 (d, 1H), 3.48 (d, 1H), 3.55 (dd, 1H), 3.59
(d, 1H), 3.77 (m), 3.84 (m), 3.86 (d, 1H), 3.91 (d, 1H),
546 (m, 1H, H14), 5.52 (dd, 1H, H5), 7.78 (s, 1H, =v&) .
Jiig&: (ESI) m/z=738.48 (M+H) .

150 | RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR, 14R; 15R) -15-[[ (2R) -2, 3= X 2.
§© (FRA)THRIR]-S-[(IR)-1, 2-=F A #]-14-

(5-3X-1H-1, 2, 4-==-1-%X) -1, 6, 6a, 7,
8 9, 10, 10a, 10b, 11, 12, 12a-+=%&-1,
6a, 8, 10a-w9 ¥ 3 -4H-1, 4a- & B -2H- 3E 7
[1, 2-c]otbid-7-2 B8R
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[1450]

[1451]

[1452]

'H NMR ( CD;0OD, 600MHz, ppm) 80.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.77 (s, 3H, Me), 0.81 (d, 3H, Me), 0.84 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.18 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.65(m), 1.71 (m), 1.82-1.98 (m ), 2.02-2.08
(m), 2.14-2.22 (m), 2.34 (s, 3H, NMe ), 2.56 (dd, 1H, H13),
2.85 (s, 1H, H7), 297 (d, 1H), 3.43(d, 1H), 3.54(dd, 1H),
3.62 (d, 1H), 3.75 (d, 1H), 4.06 (d, 1H), 5.60 (dd, 1H,
H5), 5.88 (m, 1H, H14), 7.59 (brd, ArH), 7.74 (m, ArH)
#+ 8.12 (brs, 1H, ==¢) .

151 | pl=m (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2-& A -2, 3-
EOF ZFETHRIA]-8-[(1R)-1, 2-=F & ]-14-[5-

(4-#F L) -1H-1, 2, 4-=w#-1-3]-1, 6,
6a, 7, 8 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-m ¥ 3 -4H-1, 4a-&” Bf
2H-3E5F[1, 2-c]otuwh-7-# 84

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.80 (s, 3H, Me), 0.80 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44(m), 1.48-1.65(m), 1.71 (m), 1.82-1.97(m ), 2.03-2.08
(m), 2.13-2.21 (m), 2.51 (dd, 1H, H13), 2.85 (s, 1H, H7),
2.89 (d, 1H), 3.43 (d, 1H), 3.46 (d, 1H), 3.53 (dd, 1H),
3.61 (d, 1H), 3.80 (d, 1H), 3.97 (d, 1H), 5.58 (dd, 1H,
H5), 5.83 (m, 1H, H14), 7.34 (dd, ArH), 7.78 (dd, ArH)
#= 8.11 (brs, 1H, =v&) .

Jfig: (ESI) m/z=733.50 (M+H) .

A= 124R., 14R., 15R) -15-[ (2R ) -2-®. X -2, 3-

§Q Z WA TAIA]-S-[(1R)-1, 2-=F & 2 ]-14-[5-

(3-AXE) -1H-1, 2, 4-==-1-%1]-1, 6,
. 6a; 7: 8. 9 10s 10a; 10b; 11, 12. 12a-t
—&.-1, 6a, 8, 10a-w ¥ A -4H-1, 4a- & B%
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[1453]

[1454]

[1455]

2H-FEF[1, 2-c]HB-T-H B

'"H NMR ( CD;0D, 600MHz, ppm) 80.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.80 (s, 3H, Me), 0.80 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44(m), 1.48-1.65(m), 1.71 (m), 1.82-1.97 (m), 2.03-2.08
(m), 2.13-2.21 (m), 2.52 (dd, 1H, H13), 2.85 (s, 1H, H7),
2.89 (d, 1H), 3.44 (d, 1H), 3.47 (d, 1H), 3.54 (dd, 1H),
3.59 (d, 1H), 3.81 (d, 1H), 3.98 (d, 1H), 5.58 (dd, 1H,
H5), 5.88 (m, 1H, H14), 7.33 (m, ArH), 7.49 (m, ArH),
757 (m, ArH), 7.62 (m, ArH) # 8.11 (s, 1H, =w#&) .
Jfig: (ESI) m/z=733.50 (M+H) .

153 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
B 12aR, 14R. 15R) ~15-[ (2R ) 2-& X2, 3-
5@ —WAETHIR]-8-[(1IR)-1, 2-=F A H]-14-[5-

(2-#%X X ) -1H-1, 2, 4-==-1-%17-1, 6,

¢ 6a; 7. 8 9; 10, 10a; 10b; 11; 12, 12a-t
—&.-1, 6a, 8, 10a-m9 ¥ 3 -4H-1, 4a- A B
2H-FEF[1, 2-c]otkhvh-7-H B4

'"H NMR ( CD;OD, 600MHz, ppm) 80.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.82 (s, 3H, Me), 0.84 (d, 3H, Me), 0.84 (d, 3H,
Me), 0.86 (s, 3H, Me), 0.86 (d, 3H, Me), 090 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.20-1.34 (m),
1.40-1.44 (m), 1.48-1.65(m), 1.73(m), 1.80-2.01 (m ), 2.12-2.21
(m), 2.50 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.92 (d, 1H),
3.40 (d, 1H), 3.45 (d, 1H), 3.50 (s, 3H, OMe), 3.51 (d,
1H), 3.76 (d, 1H), 3.96 (d, 1H), 5.49 (dd, 1H, H5), 5.56
(m, 1H, H14), 7.37 (m, ArH), 7.41 (m, ArH), 7.64 (m,
ArH) #= 8.18 (s, 1H, ==&) .

Jii: (ESI) m/z=733.50 (M+H) .

A= 12aR.,; 14R. 15R) ~15-[ (2R ) -2:%. 2.2, 3-
—WEATHRIAJ-14-[5- (3-8 K% ) -1H-1, 2,
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[1456]

[1457]

[1458]

EQ 4-=vi-1-%X]-8-[ (1IR) -1, 2-—F & ¥Kk]-1, 6,

6a, 7, 8 9, 10, 10a, 10b, 11, 12, 12a-+
- — -1, 6a, 8, 10a-19 F X -4H-1, 4a-R &
2H-3EFF[1, 2-c]ohrh-7-F B8R

'H NMR (CD;0OD, 600MHz, ppm) 80.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.80 (s, 3H, Me), 0.80 (d, 3H, Me), 0.83 (d, 3H,
Me ), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 090 (d, 3H,
Me), 1.18 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44(m), 1.48-1.65(m), 1.71(m), 1.82-1.98 (m ), 2.04-2.10
(m), 2.14-2.21 (m), 2.54 (dd, 1H, H13), 2.84 (s, 1H, H7),
2.89 (d, 1H), 3.44 (d, 1H), 3.46 (d, 1H), 3.54 (dd, 1H),
3.60 (d, 1H), 3.80 (d, 1H), 3.98 (d, 1H), 5.59 (dd, 1H,
H5), 5.87 (m, 1H, H14), 7.59 (m, ArH), 7.68 (m, ArH),
775 (m, ArH) #= 8.12 (s, 1H, =m) .

155 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R ) -2-R . E-2, 3-
§©ﬂr Z PR T AIR]-14-[5- (438K L) -1H-1, 2,

4-=v-1-K1-8-[ (IR) -1, 2-—F A/ HK]-1, 6,
6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w ¥ 3L 4H-1, 4a-H B}
2H-3EF[1, 2-c]okwh-7- 88

'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.77 (s, 3H, Me), 0.80 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.65(m), 1.70(m), 1.82-1.98 (m ), 2.04-2.09
(m), 2.13-2.23 (m), 2.52 (dd, 1H, H13), 2.85 (s, 1H, H7),
2.86 (d, 1H), 3.43 (d, 1H), 3.46 (d, 1H), 3.54 (dd, 1H),
3.64 (d, 1H), 3.79 (d, 1H), 3.96 (d, 1H), 5.59 (dd, 1H,
H5), 5.82(m, 1H, H14), 7.65(d, ArH), 7.76 (d, ArH) #= 8.12
(brs, 1H, =) .

Jii&: (ESI) m/z=793.39 (M+H) .

156 | RI = H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR.. 14Rs 15R.) ~154[ (2R ) -2-82. K -2, 3-
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[1459]

[1460]

%@*‘”‘*e —F R THEIA]-S-[(1R)-1, 2-=F &HH]-14-[5-

(4-F 8 A KK ) -1H-1, 2, 4-=7-1-4]-1,
6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
12a-+=%5.-1, 6a, 8, 10a-w9 F 3k -4H-1, 4a-%
B%-2H-3E F[1, 2-c]wb7h-7-HK B4R

'"H NMR ( CD;0D, 600MHz, ppm) 80.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.80 (s, 3H, Me), 0.80 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 0.90 (d, 3H,

Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),

1.40-1.44 (m), 1.48-1.66(m), 1.71 (m), 1.82-1.98 (m ), 2.03-2.08
(m), 2.13-2.21 (m), 2.50 (dd, 1H, H13), 2.85 (s, 1H, H7),
2.88 (d, 1H), 3.43 (d, 1H), 3.45 (d, 1H), 3.54 (dd, 1H),

3.61 (d, 1H), 3.81 (d, 1H), 3.96 (d, 1H), 5.58 (dd, 1H,

H5), 5.87 (m, 1H, H14), 7.13 (brd, ArH), 7.69 (brd, ArH)
# 8.15 (brs, 1H, ==¢) .

Jiig: (ESI) m/z=745.52 (M+H) .

A= 12aR; 14R; 15R) ~15-[[ (2R ) -2-& % -2, 3-
% =9 A THAIA]-S-[(1R)-1, 2-=—F & HK]-14-[5-

(3-FERAEXE) -1H-1, 2, 4-=vk-1-%]-1,
we |65 6as Ts 85 9, 10; 10a. 10b, 11, 12,
12a-+ =%£.-1, 6a, 8, 10a-w9 ¥ 3}k 4H-1, 4a-&
B%-2H-3E 5F[1, 2-c]wtwh-7-FK B8R

'"H NMR ( CD;OD, 600MHz, ppm) & 0.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.79 (d, 3H, Me), 0.80 (s, 3H, Me), 0.81 (d, 3H,
Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 090 (d, 3H,
Me), 1.18 (s, 3H, Me), 1.22 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44(m), 1.48-1.64(m), 1.68(m), 1.82-1.98(m), 2.05-2.10
(m), 2.13-2.21 (m), 2.53 (dd, 1H, H13), 2.84 (s, 1H, H7),
2.87 (d, 1H), 343 (d, 1H), 3.55(m), 3.80 (d, 1H), 3.96 (d,
1H), 5.57 (dd, 1H, H5), 594 (m, 1H, H14), 7.12 (dd, ArH),
7.25 (dd, ArH), 7.31 (dd, ArH), 7.48 (dd, ArH) #= 8.09 (s,
1H, ==) .

Jtig: (ESI) m/z=745.53 (M+H) .
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[1461]

[1462]

[1463]

A= 12aR, 14R, 15R) ~15-[[ (2R ) -2-& X -2, 3-

é —FRTHEIA]-S-[(1IR)-1, 2-=F &HH]-14-[5-
Q (2-RE Y ~1H-15 2; 4-=wk-1-E)1; 6 6a;

7 B 95 10: 108 10b: Il 12: 12t =R

-1, 6a, 8, 10a-v9 ¥ X -4H-1, 4a-%& BF-2H-3E

H[1, 2-c]buh-7-% B

'"H NMR ( CD;0OD, 600MHz, ppm) & 0.80 (d, 3H, Me), 0.81 (s,
3H, Me), 0.83 (d, 3H, Me), 0.83 (s, 1H, Me), 0.84 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.88 (d, 3H,

Me), 0.92 (d, 1H, Me), 1.22 (s, 3H, Me), 1.24 (s, 3H, Me),
1.:23-137(m ) 1.44-1.48Cm ) 148167 (m); 1. 730w )y 1.84-1.93
(m), 1.98-2.03 (m), 2.14-2.24 (m), 2.69 (dd, 1H, H13), 2.88
(s, 1H, H7), 294 (d, 1H), 3.42 (d, 1H), 3.48 (d, 1H),

3.58 (d, 1H), 3.68 (d, 1H), 3.78 (d, 1H), 4.02 (d, 1H), 5.69
(dd, 1H, H5), 6.05(m, 1H, H14), 7.64 (m, ArH), 7.84 (br
d, ArH), 7.996 (brdd, ArH), 8.04 (brd, ArH), 8.10 (d, ArH),
8.22 (brd, ArH) #= 830 (brs, 1H, ==&) .

Jiig: (ESI) m/z=765.44 (M+H) .

159 [RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR.s. 14R» 15R) ~15-[[ (2R) -2- -2, 3~

: O ZW A TE]A]-S[(IR)-1, 2-—F HX]-14-[5-
(1-&%) -1H-1, 2, 4-=»¢-1-%]-1, 6, 6a,

Q 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+ =%,
-1, 6a, 8, 10a-w9 ¥ X -4H-1, 4a-%& BF-2H-3E
F[1, 2-c]ebwkh-7-F B8R

'"H NMR ( CD;0D, 600MHz, ppm) 80.73 (s, 3H, Me), 0.79 (d,
3H, Me), 0.86 (d, 3H, Me), 0.86 (s, 3H, Me), 0.88 (d, 3H,
Me), 0.90-0.92 (m, Me), 1.17 (s, 3H, Me), 1.23 (s, 3H,

Me), 1.23-1.30 (m), 1.40-1.44 (m), 1.48-1.65 (m), 1.78-1.94
(m), 2.04-2.09 (m), 2.09-2.23 (m), 2.31 (dd, 1H, H13), 2.84
(s, 1H, H7), 3.05 (dd, 1H), 3.14 (d, 1H), 3.27 (d, 1H),

3.36 (d, 1H), 3.56 (d, 1H), 3.61 (d, 1H), 3.71 (d, 1H), 4.12
(d, 1H), 5.27 (dd, 1H, H5), 5.58 (m, 1H, H14), 7.59 (brd,
ArH), 7.63 (dd, ArH), 7.69 (dd, ArH), 7.76 (brd, ArH), 7.84
(br d, ArH), 8.04 (d, ArH), 8.15 (d, ArH) #= 8.32 (br s,

1H, =vw&) .

Jiig: (ESI) m/z=765.44 (M+H) .
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[1464]

[1465]

[1466]

160 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R ) -2-& -2, 3-
5@ =P ETEIR])S[(IR)-1, 2-—F & H])-14-[5-

= (3-Ewmp3 ) -1H-1, 2, 4-==-1-31]-1, 6,

6&1 73 8: 97 101 1031 loba 11) ].2) 128.-"'_
:—é:l‘—la 6aa 83 10&—@?%—41‘{—15 4a—|71‘:J E?‘
2H-3EFF[1, 2-c]tbwh-7- B8R

'"H NMR ( CD;OD, 600MHz, ppm) 80.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.77 (s, 3H, Me), 0.78 (d, 3H, Me), 0.81 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m); 1.48-1.72 (m); 1.82-2.06 (m), 2.13-2.21 (m);
2.49 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.87 (d, 1H), 3.45
(d, 1H), 3.47 (d, 1H), 3.55 (dd, 1H), 3.66 (d, 1H), 3.86
(d, 1H), 3.96 (d, 1H), 5.57 (dd, 1H, H5), 5.99 (m, 1H,
H14), 7.52 (brd, ArH), 7.67 (brdd, ArH), 7.98 (brd, ArH)
#2 8.07 (brs, 1H, =#&)

Jiig&: (ESI) m/z=721.45 (M+H) .

161 |RI =Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2, 3-— ¥ X-2-
5@8 (P&RE) TEA]IR]S[(IR) -1, 2-=F &

= # ]-14-[5- (3-=E% 3 ) -1H-1, 2, 4-==k-]1-

*%]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
125 123—_1_:—51.'19 6aa 89 103—‘5?)%-4]‘1‘19
4a-#A BF-2H-3E FF[1, 2-c]otwh-7-FBR

'H NMR ( CD;0D, 600MHz, ppm) 8 0.73 (s, 3H, Me), 0.76 (d,
3H, Me), 0.77 (s, 3H, Me), 0.80 (d, 3H, Me), 0.82 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.16 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.65 (m), 1.82-2.03 (m), 2.13-2.21 (m),
2.33 (s, 3H, NMe), 2.52 (dd, 1H, H13), 2.84 (s, 1H, H7),
295 (d, 1H), 3.42 (d, 1H), 3.47 (d, 1H), 3.56 (dd, 1H),
3.69 (d, 1H), 3.82 (d, 1H), 4.04 (d, 1H), 5.58 (dd, 1H,
HS5), 597 (m, 1H, H14), 7.52 (brd, ArH), 7.68 (brd, ArH),
7.99 (brd, ArH) #= 8.09 (brs, 1H, ==) .

Jiig: (ESI) m/z=735.47 (M+H) .
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[1467]

[1468]

[1469]

162 |Rl=g (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) 2-& & 2, 3-

o —WETEIA]S[(IR)-1, 2-—F #H&X]-14-[5-

5‘@ (2-Ewp2 ) -1H-1, 2, 4-=vt-1-%£]-1, 6,

6a; 7. 8 9, 10, 10a; 10b, 11; 12. 12a-T
—%.-1, 6a, 8, 10a-v9 ¥ A _4H-1, 4a-%H B
2H-3EH[1, 2-c]rtkvi-7-# B2

'H NMR ( CD;OD, 600MHz, ppm) 3 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.77 (s, 3H, Me), 0.78 (d, 3H, Me), 0.80 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.16 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.72 (m), 1.82-2.03 (m ), 2.13-2.21 (m),
247 (dd: 1H, HI3 ). 2.84 (s:; 1H, H7): 293 (4d; 1H); 347
(d, 1H), 348 (d, 1H), 3.57 (dd, 1H), 366 (d,. 1H), 3.90
(d, 1H), 3.99 (d, 1H), 5.54 (dd, 1H, H5), 6.10 (m, 1H,
H14), 7.24 (dd, "£% ), 7.67 (br dd, &%), 7.72 (d, &%)
#=2 8.06 (brs, 1H, ==) .

Jiig: (ESI) m/z=721.41 (M+H) .

163 | RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR; 14R,; 15R) -15-[[ (2R ) -2, 3= X.2.

: SI (Y&/AEA) TEIR]-S[ (IR) -1, 2-—_¥ &
@ K 1-14-[5- (2-*Ew- & ) -1H-1, 2, 4-=vk-1-
#4731, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ % -4H-1,
4a-A BF-2H-3E FF[1, 2-c]tvh-7-FK B

'"H NMR ( CD;0D, 600MHz, ppm) 80.73 (s, 3H, Me), 0.76 (d,
3H, Me), 0.77 (s, 3H, Me), 0.81 (d, 3H, Me), 0.82 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.89 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.15 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.65 (m), 1.83-1.98 (m), 2.13-2.21 (m),
2.32 (s, 3H, NMe), 2.49 (dd, 1H, H13), 2.84 (s, 1H, H7),
3.03 (d, 1H), 3.49 (d, 1H), 3.58 (dd, 1H), 3.62 (d, 1H),
3.69 (d, 1H), 3.85 (d, 1H), 4.08 (d, 1H), 5.54 (dd, 1H,
H5), 6.08 (m, 1H, H14), 7.26 (dd, "% ), 7.68 (brdd, &% ),
7.75 (d, &% ) #= 8.07 (brs, 1H, ==&) .

Jiig: (ESI) m/z=73547 (M+H) .
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[1470]

[1471]

164 | RI=Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR; 14R. 15R) -15-[[ (2R) -2; 3-—FF X -2-
E{TH (FRZL) TAIA]S[(IR) -1, 2-—9¥ F
=N A ]-14-[5- (1H-vtbe-4-38 ) -1H-1, 2, 4-=w=k-1-
21, 6, 61, 7. B, 9. 10, 10a. 10b, 11,
12, 12a-+—=4%.-1, 6a, 8, 10a-m9 ¥ X -4H-1,
4a-7 BE-2H-3E 5F[1, 2-c]otbwh-7-FK B8R

'"H NMR ( CD;0D, 600MHz, ppm) & 0.74 (s, 3H, Me), 0.79 (s,
3H, Me), 0.79 (d, 3H, Me), 0.83 (d, 3H, Me), 0.84 (d, 3H,
Me ), 0.88 (d, 3H, Me), 091 (s, 3H, Me), 092 (d, 3H,
Me), 1.18 (s, 3H, Me), 1.23 (s, 3H, Me), 1.23-1.34 (m),
1.42-1.46 (m), 1.48-1.68 (m), 1.84-2.01 (m), 2.15-2.24 (m),
2.35 (s, 3H, NMe), 2.48 (dd, 1H, H13), 2.86 (s, 1H, H7),
3.02 (d, 1H), 3.53 (d, 1H), 3.61 (dd. 1H), 3.63 (ds 1H),
3.72 (d, 1H), 3.88 (d, 1H), 4.06 (d, 1H), 5.57 (dd, 1H,
H5), 594 (m, 1H, H14), 7.99 (d, 1H, == H) # 8.16 (s,
1H, =t= H) .

165 |RI=Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A=vinyl [12aR, 14R, 15R) -15-[[ (2R) -2, 3-—% 3.-2-
(P R&AE)THEIA]-S-[(IR)-1, 2-=F &HH]-14-
(5-TH & -1H-1, 2, 4-==-1-%)-1, 6, 6a,
. 8 9 186; 10a: 106 11. 12 12a-F =X
-1, 6a, 8, 10a-v9 ¥ 3 -4H-1, 4a-A BF-2H-3E
H[1, 2-c]rtevh-7-% 8%

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.78 (s, 3H, Me), 0.80 (d, 3H, Me), 0.84 (d, 3H,
Me), 0.85 (d, 3H, Me), 0.89 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.64 (m), 1.80-2.00 (m), 2.10-2.21 (m),
2.31 (dd, 1H, H13), 2.39 (s, 3H, NMe), 2.83 (s, 1H, H7),
2.90 (d, 1H), 3.51 (d, 1H), 3.55 (dd, 1H), 3.61 (d, 1H),
3.63 (d, 1H), 3.89 (d, 1H), 398 (d, 1H), 547 (dd, 1H,
H5), 5.62 (m, 1H, H14), 5.79 (dd, 1H, T # ), 6.35 (d,
1H, ki ), 6.89 (dd, 1H, THix ) # 8.01 (s, 1H, ==) .
Jfig: (ESI) m/z=679.43 (M+H) .
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[1472]

[1473]

[1474]

166 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR,; 14R. 15R) ~15-[[ (2R ) -2- 8242, 3-
é\\_ ZRETEIEIBICIR) <1 22=9 &

#]-14-[5-[ (1E) -1-A M &K ]-1H-1, 2, 4-==-1-

#1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+ =51, 6a, 8, 10a-w F X -4H-1,
4a-7 B2 -2H-3E 5F[1, 2-c]otbwd-7- B8R

'H NMR ( CD;0OD, 600MHz, ppm) 80.78 (s, 3H, Me), 0.78 (d,
3H, Me), 0.77 (d, 3H, Me), 0.81 (d, 3H, Me), 0.85 (s, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.64 (m), 1.73 (m), 1.78-1.96 (m), 1.98
(dd, 3H, vinylMe), 2.10-2.22 (m), 2.31 (dd, 1H, H13), 2.75
(d, 1H), 2.84 (s, 1H, H7), 3.44 (d, 1H), 3.51 (d, 1H),
3.56 (dd, 1H), 3.64 (d, 1H), 3.84 (d, 1H), 3.94 (d, 1H),
548 (dd, 1H, H5), 5.57 (m, 1H, HI14), 6.56 (dd, 1H, T
), 691 (m, 1H, TH) #= 7.98 (brs, 1H, ==) .

Jiig: (ESI) m/z=679.45 (M+H) .

167 I=-H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

R
A 12aR, 14R, 15R) -15-[ (2R) 2-& A2, 3-
: —FATAIAIS[ (IR) -1, 2-=F &
s A1-14-[5-[(1Z) -1-AH XK]-1H-1, 2, 4-==k-1-

#4£]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=4&.-1, 6a, 8, 10a-9 ¥ X -4H-1,

4a-7 BF -2H-3E F[1, 2-c]tbwd-7-K B8R

'"H NMR (CD;OD, 600MHz, ppm) & 0.76 (s, 3H, Me), 0. (d,
3H, Me), 0.77 (d, 3H, Me), 0.80 (d, 3H, Me), 0.83 (s, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.15 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.44 (m), 1.48-1.72 (m), 1.78-1.96 (m), 2.10 (dd, 3H,
vinylMe ), 2.10-2.21 (m), 2.27 (dd, 1H, H13), 2.77 (d, 1H),
2.83 (s, 1H, H7), 3.49(d, 1H), 3.54 (dd, 1H), 3.60 (d, 1H),
3.85 (d, 1H), 3.92 (d, 1H), 5.46 (dd, 1H, H5), 5.55 (m,
1H, H14), 6.30(m, 1H, T4 ), 6.44(m, 1H, THkL ) F 8.01
(brs, 1H, ==¢)

Jfig: (ESI) m/z=679.61 (M+H) .
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[1475]

[1476]

[1477]

168 [RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2-#& % -2, 3-
§ﬁ< — WA THIA]-S-[(IR)-1, 2-=F &#]-14-[5-

(1-FPRLHEE) -1H-1, 2, 4-=_1-%]-1,

6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,

12a-+=%.-1, 6a, 8, 10a-9 ¥ X -4H-1, 4a-R~
BE-2H-3EFF[1, 2-c]*b7h-7-HK B4R

'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.80 (d, 3H, Me), 0.82 (d, 3H, Me), 0.85 (s, 3H,
Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,

Me), 1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.34 (m),

1.40-1.44(m), 1.48-1.65(m), 1.73(m), 1.80-1.96 (m), 2.12-2.22
(m), 2.21 (brs, 3H, vinylMe), 2.33 (dd, 1H, H13), 2.84 (s,
1H, H7), 2.92 (d, 1H), 3.46 (d, 1H), 3.48 (dd, 1H), 3.55
(m), 3.89 (d, 1H), 3.97 (d, 1H), 5.49 (dd, 1H, H5), 5.58
(d, 1H, T} #% ), 568 (br d, 1H, TH 4 ), 587 (m, 1H,

H14) #= 7.99 (brs, 1H, ==&) .

Jfig: (ESI) m/z=679.40 (M+H) .

169 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = (12aRs 14Rs; 15R ) ~15-[[ (2R ) -2-8B. % -3, 3-
n-Propyl —HATEIR]S[ (1IR) -1, 2-=F A A]-14-

(5-Am#-1H-1, 2, 4-==-1-£X) -1, 6, 6a,
75 8 95 10: 108 106 11, 12 1I2a=t =S
-1, 6a, 8, 10a-v9 ¥ X 4H-1, 4a-%& BF-2H-3E
H[1, 2-c]rtbvdh-7-% B8

'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.77 (d,
3H., Me), 0.79 (d, 3H, Me), 0.82 (d, 3H, Me), 0.86 (d, 3H,
Me ), 0.87 (s, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me),
1.03(t, 3H, Me ), 1.15(s, 3H, Me), 1.20(s, 3H, Me ), 1.22-1.34
() 140-144 € ) 148-1.65 () 1.70-1.95 (m ) 2.12:2.22
(m), 2.27 (dd, 1H, H13), 2.78 (d, 1H), 2.78 (m), 2.84 (s,
1H, H7), 3.44 (d, 1H), 3.51 (d; 1H), 3.56 (dd, 1H), 3.61
(d, 1H), 3.86 (d, 1H), 393 (d, 1H), 5.47 (dd, 1H, H5),
549 (m, 1H, H14) #= 7.92 (brs, 1H, ==&) .

Jiig: (ESI) m/z=681.46 (M+H) .
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[1478]

[1479]

[1480]

= 12aR , 14R , 15R ) -14-[5 ( E )

A =
: -2-cyclopropylethenyl]-1H-1 , 2, 4- = #& -]-
M HJ-15-[[ (2R) -2, 3-—FH2- (FREL) TH]

£]-8-[(1R)-1, 2-=—F &K X])-1, 6, 6a; 7 8,
9, 10, 10z, 106, 11, 12, 12a-t—38.-1,
6a, 8, 10a-v9 ¥ 2 -4H-1, 4a- & BF -2H- 3E ¥
[1, 2-c]otbwh-7-F B

'H NMR (CD;OD, 600MHz, ppm) & 0.65 (m), 0.76 (s, 3H,
Me), 0.76 (d, 3H, Me), 0.80 (d, 3H, Me), 0.81 (s, 3H,
Me), 0.84 (d, 3H, Me), 0.85 (d, 3H, Me), 0.89 (s, 3H,
Me ), 0.89 (d, 3H, Me), 096 (m), 1.14 (s, 3H, Me), 1.20
(s, 3H, Me), 1.23-1.34 (m), 1.40-1.44 (m), 1.48-1.64 (m),
1.71 (m), 1.80-2.00 (m), 2.10-2.21 (m), 2.31 (dd, 1H, HI13),
2.39 (s, 3H, NMe), 2.84 (s, 1H, H7), 2.90 (d, 1H), 3.52 (d,
1H), 3.56 (dd, 1H), 3.58 (d, 1H), 3.66 (d, 1H), 3.90 (d,
1H), 3.95 (d, 1H), 5.49 (dd, 1H, H5), 5.56 (m, 1H, H14),
6.33 (d, 1H, TH#k), 6.60 (d, 1H, TH#k) # 7.92 (s, 1H,
=),

Jiig: (ESI) m/z=719.51 (M+H) .

171 |RI=H (1S, 4aR, 6aS, 7R, 8R., 10aR, I10bR,
A = 12aR: 14Rs 15R) ~15-[[ (2R ) -2-8&. 2% -2, 3-
g\L — P ATEIAIS[(IR) -1, 2-=—F &

Ph A]J-14-[5-[ (E) 2-F KX THHX]-1H-1, 2, 4-=

vf:l'i"l")};{]'].u 6: 6&1, 7: 83 93 101 103: loba
11, 12, 12a-+=—%4.-1, 6a, 8, 10a-29 F X
-4H-1, 4a-&BE-2H-3EH[1, 2-c]bvh-7-HK B

'"H NMR ( CD;0OD, 600MHz, ppm) & 0.76 (d, 3H, Me), 0.76 (d,
3H, Me), 0.77 (s, 3H, Me), 0.80 (d, 3H, Me), 0.85 (s, 3H,
Me), 0.85 (d, 3H, Me), 0.89 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.15 (s, 3H, Me), 1.21 (s, 3H, Me), 1.22-1.35 (m),
140144 Cm); 1.48-1.65Cm ) 1.7L¢m); 1.82:202 Uim ), 2.12:2:21
(m), 2.41 (dd, 1H, H13), 2.74 (d, 1H), 2.83 (s, 1H, H7),
3.44 (d, 1H), 3.54 (d, 1H), 3.60 (dd, 1H), 3.72 (d, 1H),
3.87 (d, 1H), 3.98 (d, 1H), 5.52 (dd, 1H, H5), 5.66 (m,
1H, H14), 5.79 (s, 1H, vinyl), 7.21 (d, 1H, T3 ), 7.38
(m, 1H, ArH), 742 (m, 1H, ArH), 7.66 (m, 1H, ArH),
7.71 (d, 1H, TH X ) #= 8.05 (s, 1H, =*%) .

Jiigk: (ESI) m/z=741.44 (M+H) .
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172 (RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, I10bR,
A = 12aR., 14R; 15R ) ~15-[[ (2R ) -2-& % -2, 3-

& —FEATAIR]-S[(1IR)-1, 2-=F A#]-14-[5-

3« (1-XZH AR ) -1H-1, 2, 4-=»-1-3]-1, 6,

6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—Z.-1, 6a, 8, 10a-w9 ¥ 3 -4H-1, 4a- & BF
2H-3EFF[1, 2-c]otkwh-7-H B8

'"H NMR ( CD;0OD, 600MHz, ppm) 80.70 (s, 3H, Me), 0.78 (d,
[1481] |3H> Me), 0.82 (s, 3H, Me), 0.84 (d, 3H, Me), 0.86 (d, 3H,
Me), 0.87 (d, 3H, Me), 090 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.11 (s, 3H, Me), 1.21 (s, 3H, Me), 1.20-1.31 (m),
136-1.41 (m),; 1.44-1.82 (m); 203 (m ) 221 (m): 2.72 (4,
1H), 2.82 (s, 1H, H7), 2.96 (d, 1H), 3.22 (d, 1H), 3.43 (d,
1H), 3.76 (d, 1H), 3.85 (d, 1H), 3.85 (d, 1H), 4.90 (dd,
1H, H5), 5.25 (m, 1H, H14), 579 (s, 1H, T # ), 598 (s,
1H, TH# ), 730 (m, ArH), 747 (m, ArH) # 8.11 (brs,
1H, =v¢) .

Jtig: (ESI) m/z=741.49 (M+H) .

[1482]  SEjif5)173

[1483]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-& }E-2,3,3-=H
T HIA]-8-[ (AR -1, 2-=H N HE]-14-[5- (4-MERe L) -1H-1,2,4-=M-1-F£]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—PU F JE-4H-1, 4a—- P EE-2H-FE - [1, 2-

cl LR -7 R R
4)

Pd(OAC);
X- -phos N/ N!

Cs,CO; HaN A~
Z A TR, 150°C 7Z/\

[1485] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-%#£-2,3,3-=
R T ] E]-14- (6-9R-1H-1,2,4-=M-1-45) -8-[ (IR) -1,2- —H A H#]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a~+ —45-1,6a,8,10a-PUH F-4H-1,4a- P EE-2H-FEHH [1,2-c] L
W72 (SZhtif511,37.2mg,0.044mmol) Bk ER 4 (255mg,0.78mmol) 4-(4,4,5,5- P H
H-1,3,2- MR ER—2-55) ErE (129mg,0.63mmol) EEEE4M (14 .4mg,0.06mmol) 12— ¥
CIERE-27,47 ,6" =N EBER (24mg,0.05mmol) 7F ke (1. 2mL) 1 i) VR = FH B S A%
P, 150 C N4 7> Bl CEHR GA H 2 =5, 18, B ORH 3 28000 A 2 15 4 (19x150mm
Sunfire Preparative C 18 OBD column) Zlift,, H0.1% = LBRH L HG /7K BER - %5 7=
M5y 7508 N CGREFIR AR A W0 R A RT3 2R A B G A0IR =90 G IR L i bR /AL &
) (5.9mg) .
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[1486] 'H NMR (CD30D,600MHz , ppm) 80.74 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.77 (s,3H,Me) ,
0.85(s,9H,Me) ,0.86 (d,3H,Me) ,0.87 (s, 3H,Me) ,0.90 (d,3H,Me) ,1.17 (s,3H,Me) ,1.21 (s,
3H,Me) ,1.23-1.34 (m) ,1.41-1.45(m) ,1.48-1.65(m) ,1.82-1.98 (m) ,2.06-2.11 (m) ,2.13-
2.21(m),2.62(dd,1H,H13) ,2.85 (s, 1H,H7) ,2.87 (d,1H) ,3.46 (d,1H) ,3.56 (dd, 1H) ,3.65
(d,1H) ,3.68(d,1H) ,3.82(d,1H) ,4.03(d,1H) ,5.62 (dd, 1H,H5) ,5.88 (m, 1H,H14) ,7.96 (br
d, 2H, MEmE 3EH) ,8.21 (s, 1H, M) F18.90 (br d,2H, MR IEH)

[1487]  Jfiitk: (ESI)m/z=730.71 (M+H) .

[1488]  Sjifs]173

[1489]  (BARE )

[1490]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 %&-2,3,3-=H
ETHEIA]-8-[(UR) -1,2- —H HH]-14-[5- @-ntng ) -10-1,2,4-=m-1-3£]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a-PU F J-4H-1, 4a- P EE-2H-FE - [1, 2-

ML ~7 21
'\ﬁp %/OH;

N14

N"-,
H N | N , ;
i%ﬁf\ & ACOH, 90°C _725" ;:
% H 4 H H
FiE4Ls4 33

[1492]  ¥rhalfb 5433 (2.83g,0.046mol) FIN-[ (1E) — (= FH & J&) V. FH 3 ] mbk g —4— 3% i
(0.93g,0.052mol) 7£ LR (44. 4mL) H R &R FHE SR, FE90°C IS INF /N IR S
BB ER, B K, HRHEEZOE A O (19x150mm Sunfire Preparative C18 OBD
column) 4fifk,, 0. 1% =3 LRI LG /K BEL K =K o3 6 5 LA IRAR , ¥ VR T-1845
FE R A AR =R OB ER PR AL & (2.218) .

[1493]  sEjitif5)173%% N ER IR Th A #4 4

[1494] R0 BRI =9 2 HRES (0.90g,1.07mmol) VMR T I , i FHOZTHI 2
5/ 7K (10 1) Rl o B _EAE T B P bt g (48mL, ~34g, ~1.8meq/g) A, FH1: 1 1/
7K (120mL) Wit o F- 5 Wi 32 2 W i, B 25 KB4 S, ¥R T A 24E v B 60 [ 41K 1 3
f2£h0.72g.

[1495] St {5117 3% yiife B AR 5 40

[1496] &R iR =8 223k (35.2mg,0.042mmol) VAR T 2R 2. T (10mL) 1 , B4 VA W
IR AN B BR A 2 (3mL) FNER 7K (BmL) Pedk s K 7 B A ALAH M AR BR8N T8, &
7 78R AT BB FER 0 1A o g ] A 5 il A 2R AT /D B 1) R R VA R R R T 15 BIME
9 BB AR R S (24 . 2mg)

[1497]1  'H NMR (CD30D,500MHz , ppm) 80.73 (s, 3H,Me) ,0.86 (d,3H,Me) ,0.79 (s, 3H,Me) ,
0.81(s,9H,Me) ,0.87 (d,3H,Me) ,0.89 (s,3H,Me) ,0.92 (d,3H,Me) ,1.23 (s,3H,Me) ,1.25 (s,
3H,Me) ,1.29-1.38 (m) ,1.38-1.45(m) ,1.53 (t,1H) ,1.59-1.67 (m) ,1.81-1.94 (m) ,2.01(d,
1H) ,2.11(d,1H) ,2.13-2.21 (m) ,2.23-2.31 (m,1H) ,2.58 (dd, 1H,H13) ,2.78 (s, 1H,HT7) ,
2.79(d,1H) ,3.44-3.49 (m,2H) ,3.56 (d,1H) ,3.67 (d,1H) ,3.80(d,1H) ,3.94(d,1H) ,5.63
(d,1H,H5) ,5.83-5.92 (m, 1H,H14) ,7.81 (d,2H, itkmE FEH) ,8.18 (s, 1H, =M¢) ,8.79 (d, 2H, it
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WE JEH) .

[1498]  J5iit: (ESI)m/z=730.70 (M+H) .

[1499]  sjtify|174

[1500]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- ~FI L] -14-
(65— (4-MERg L) —1H-1,2,4-—=M-1-3£]-15-[[ (2R) -2, 3,3- = HJL-2- (& 2L) T &I H -
1,6,6a,7,8,9,10,10a,10b,11,12,12a~+ —4-1,6a,8,10a—PU F H-4H-1, 4a— P liE—2H-FE
FL1, 2—c] ML -7 R 1R

AcOH, 90°C

¥ [H) L a-4h 34
[1502] b lalfk & 4034 (166mg, 0. 22mmol) FE R TIRY FIEARAE LR (7. 5mL) H 5 (A I
HOIIAN=[ (1E) - (= &28) W F R Tk iE - 432 1% (47Tmg, 0. 27mmo) , KW I #3]90°C . 2
NI S RV ) AR B R LA IR A o R R SR B DI AR R R R, R O A i
(30x100mm Waters Sunfire column,5m,UVELHl, %0.05% =5 L BRI £ G /7K B FE 30 %6
F100% , 5 (6] 2053 84 G4k o B P2 W 2 4y 188 3t Jid 28350 70 R 48 , ¥ U AR R T390, 19 24E
RTGETE B A E AR AR A A (128mg)
[1503]  'H NMR (CDs0D,500MHz , ppm) 0.73 (s, 3H) ,0.77 (d,J=6.9Hz,3H) ,0.78 (s, 3H) ,0.86
(d,J=6.6Hz,3H) ,0.89 (s,9H) ,0.89 (d, 3H, &4 iEikk) ,0.91 (s,3H) ,1.17 (s,3H) ,1.22 (s,
3H) ,1.24-1.68(m) ,1.83-2.08 (m) ,2.15-2.24 (m,2H) ,2.56 (s,3H) ,2.57 (dd, 1H, &4y ik
M) ,2.85(s,1H) ,3.15(d,J=11.0Hz,1H) ,3.50(d,J=12.1Hz,1H) ,3.56 (dd,J=11.7Hz,
2.0Hz,1H) ,3.64 (d,J=8.7Hz,1H) ,3.67 (d,J=8.5Hz,1H) ,3.84 (d,J=11.2Hz, 1H) ,4.07
(d,J=9.9Hz,1H) ,5.61 (m, 1H) ,5.87 (m, 1H) ,7.81 (m,2H) ,8.20 (s, 1H) ,8.82 (m, 2H) .
[1504]  Jii . (ESD) m/z=744.32 (M+H) .
[1505]  SEjiifs]175
[1506]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }£-2,3- —HI &
THRIE]-14-[5- 2-R-4-nkng) -1H-1,2, 4—:%—1—;%&]—8—[(111)—1 - " HHHEI]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—P0 F 3E-4H-1,4a- P EE-2H-FE 3F
[1,2-c]mtmg-7- R 1%

Br

[1507] »'a

AcOH, 90°C

b4 32
[1508]  f52-yR-N-[ (1E) — (- HH 5 3E) I FF & Tk g —4-2 B Bk (19. 7Tmg, 0.077mmo1) A F)
rh Al A& 4132 (47850 . 3mg, 0. 070mmol) 6 2.1 (1.0m1,17.47mmol) [RIHEEE J5 IR « IRV
TR AW B IR, 76 A BI90°C 22 Bl 2% T &SRS 135 B < - 3073 B i Y0 I B¢ P RN 1A T
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o W 2% B 3 58 A AR PR o JROSETR A VA H1 B Z I I IROE 25 K A5 B T R B A R
B WS A A, o IR S RO A B (30x150mm Sunfire Prep C180BD 10um
column) 44k, BER £925mg , F 0. 1% =5 LR LIE /K Ve s Mg Z 20m] /min, &K
TRAROE I 17080 LB /7K b6 FE 20 % 311100 % , 3535 FH 2 IE e 223 b o K P2 2
I3 I VR ZE R K R B ) N T RN 2R I R R T A5 2 B 6 T AR B AR LA S A
(42.2mg,0.046mmol) .

[1509]1  'H NMR (CD30D,500MHz , ppm) 80.79 (s, 3H,Me) ,0.80 (d,3H,Me) ,0.80 (s, 3H,Me) ,
0.82(d,3H,Me) ,0.84 (d,3H,Me) ,0.88(d,3H,Me) ,0.89 (s, 3H,Me) ,0.92 (d,3H,Me) ,1.20 (s,
3H,Me) ,1.24 (s,3H,Me) ,1.25-1.39(m) ,1.43-1.47 (m) ,1.51-1.77 (m) ,1.83-2.01 (m) ,
2.06-2.13(m) ,2.15-2.25(m) ,2.61 (dd,1H,H13) ,2.88 (s, 1H,H7) ,2.88(d,1H) ,3.49 (d,
1) ,3.50(d,1H) ,3.59 (dd, 1H) ,3.67 (d,1H) ,3.84 (d,1H) ,4.00 (d,1H) ,5.63 (dd, 1H,H5) ,
5.85-5.93 (m, 11,H14) ,7.78 (dd, 1H,ArH) ,7.98(d, 1H,ArH) ,8.21 (s, 1H, =M) ,8.60 (d, 1H,
ArH) .

[1510] i (ESD)m/z=794.61(796.61) (M+H) .

[1511]  SLjtifs]176

[1512]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
BT RIH]-8-[(IR) ~1,2- ~H HFE]-14-[5- (5-MEngIE) -1H-1,2,4-=M-1-#£]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a-PU F J-4H-1, 4a- P EE-2H-FE - [1, 2-

cImLmE-7-FR IR
(o]
N
Cr

AcOH, 90°C

H
T daieeds 33

[1514] N[ (1E) — (— FE3E) ¥ B 3L ) msng 52 1% (13, 8mg, 0. 07 7mmo 1) N 3 i) 4L,
4933 (50.7mg,0.069mmol) 7 Z. 1% (1.0m1, 17 .47mmol) [ HE S5 VAT « I S TR -A ) 2 v B
T TEINFAEN90°C 2 1T 2 FHESPI 5 I o 3040 B 5 » 5 I FH AR HAZE RIS I 3% W L 5
AT SR AV F B =R, I BERRE , F 8 28 K15 2R R R B W) - K ik
B8 WA R AT R, 2 IR R O A 3 (30x150mm Sunfire Prep C18 OBD 10um
column) QMC BRIk ~25mg, 5 0.1% =9 OBRI NG /7K e s S LE ZH20m] /min, 528
TRAREE I 1T 80 S /K86 FE 20 % 311100 % , 355 FH 2 G e 223 b o K P2 W 2
I3 I VR 78 R R B W) AN T RN 2R IR R T A5 21 B 6 T AR B AR AL A
(29.0mg) .

[1515]  'H NMR (CD30D,500MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.80 (s,3H,Me) ,
0.88(d,3H,Me) ,0.88 (s,9H, t-bu) ,0.91 (s,3H,Me) ,0.92(d,3H,Me) ,1.18 (s, 3H,Me) ,1.22
(s,3H,Me) ,1.24-1.38(m) ,1.42-1.47 (m) ,1.50-1.68 (m) ,1.83-2.01 (m) ,2.07-2.14 (m) ,
2.15-2.25(m) ,2.64 (dd, 1H,H13) ,2.87 (s, 1H,H7) ,2.94 (d,1H) ,3.48(d, 1H) ,3.58 (dd, 1H) ,
3.66(d,1H) ,3.70(d,1H) ,3.85(d,1H) ,4.05(d,1H) ,5.62 (dd,1H,H5) ,5.79-5.86 (m, 1H,
H14) ,8.24 (s,1H, =M) ,9.21 (s,2H,ArH) ,9.36 (s, 1H,ArH) .
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[1516]  JFiitk: (ESI)m/z=731.71 (M+H) .

[1517]  SZjtifs)177

[1518]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-% F&-2,3,3-=H
T RIE]-14-15- U-FIHH) -10-1,2,4-=m-1-%]1-8-[ (IR) -1, 2- —H K H#]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —=4~1,6a,8,10a-PU F J-4H-1, 4a- P EE-2H-FE I [1, 2-

cl IR —7— R 1R
0 Ck§/0H
NN .
| _
SoaagiceRs
- LS

AcOH, 90°C

[1519]

oV
T wiinads 33

[1520]  f54-8FF-N-[ (1E) - (g 3L) W H 5 ] K ki (15. 3mg,0.076mmol) IO B h[a]
1b&4133 (50.5mg, 0. 069mmo1) 7E Z, 8% (1.0m1,17.47mmol) FIHHE 5 VAR « ) VR 4 72
IO, A INFAEN90°C 2 11 4 B &SP A < - 300 B i 985 Tk P R HAZ R 9 35 7
H RN o IRONIR A P E0 20 =I5, B BB , R0 728 R A5 203 s L ik 4
wﬁz‘éﬂ%/ﬁﬁ*fﬁﬂﬁﬂﬁ%mﬁﬁ%/ﬂuﬁﬁﬁé % (30x150mm Sunfire Prep C18 OBD 10mm
column) 4lifk,, BER Z125mg , F50.1% =5 TR G /7K B s S % 9 20m]1 /min, i 4L
TRAREE & 1T 80 S /7K b6 FE 20 % 511100 % , 355 FH 2 G e 223 b o K r= W 2
I3 I PR 78 R 5 B W) AN T RN 2R I R R T A5 2 B 6 T AR B AR AL A A
(33.8mg) »
[1521]1  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.78 (s, 3H,Me) ,
0.85(s,9H,t-bu) ,0.86 (d,3H,Me) ,0.86 (s,3H,Me) ,0.90(d,3H,Me) ,1.18 (s,3H,Me) ,1.21
(s,3H,Me) ,1.23-1.35(m) ,1.41-1.45(m) ,1.49-1.66 (m) ,1.80-1.99 (m) ,2.05-2.11 (m) ,
2.14-2.23 (m) ,2.59 (dd, 1H,H13) ,2.85 (s, 1H,H7) ,2.87 (d,1H) ,3.44 (d,1H) ,3.55(dd, 1H) ,
3.63(d,1H) ,3.66(d,1H) ,3.80(d,1H) ,4.01 (d,1H) ,5.62 (dd,1H,H5) ,5.79-5.85 (m, IH,
H14) ,7.92(d,2H,ArH) ,7.96 (d,2H,ArH) ,8.16 (s, 1H, = M) .
[1522]  J5iit: (ESI)m/z="754.55 M+H) .
[1523]  SEjtifs)178
[1524]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14-[5-[4- (& H L) X ]-1H-1,
2,4-=M-1-3£]1-15-[[ (2R) —2-&FE-2,3,3-=H I T H]H]-8-[ UR) -1,2- —HFHHE]-1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+—=4~1,6a,8,10a—J4 Fl -4H-1, 4a— A FF-2H-FE IF
[1,2-c]mg-7-FR 1%

NH,
Oy, OH._

[1525] H;, Pd(OH),

AcOH
MeOH
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[1526] A EALEAR (10.6mg,0.015mmol) FZEE (171l,0.297mmol) HOAF (1S,4aR,
6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —15-[[ (2R) —2-%(£4:-2,3,3-=HI AL T AL ] 4] -14-
[6- (4-FHEK) -1H-1,2,4-=M-1-F£]-8-[ (IR) -1, 2-—~H K }]-1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+—=%~1,6a,8,10a—PY Hi J-4H-1, 4a— A FE—20-FEFF [ 1, 2—c ] ML IR - 73R iR
(5L 51168 ,52. 5mg , 0. 060mmo 1) 7E FFHEE (3. Om1) [ +E 5 IV TR £ B T A SR 200 )
LR 38 AU R AL - 6 /NN I, 2 A RONTR S 248 I FH R B AR RE
T e A R Y R B ek R 2 R A B T B TR B A o K Tk B D R A FR R R, i RO
A EE (30x150mm Sunfire Prep C18 OBD 10mm column) 4ifk, FHE0.1% =8 LERH 4
i/ KA RV o S FLIE R 20m] /min, =y B0 AH €3 1) SR A LT 40BN, S /7K B BE N
20% 21100% , ¥55 F GG Be2 o0 B K r= M o 6 9, DUk 26 K15 711 S K 5k B W A < BN
ARHACE G152 B A B AR K bR EE &4 (35. 4mg) o

[1527]  'H NMR (CD30D, 600MHz , ppm) 80.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.83 (s, 3H,Me) ,
0.85(s,9H,t-bu) ,0.86 (d,3H,Me) ,0.87 (s,3H,Me) ,0.90(d,3H,Me) ,1.18 (s,3H,Me) ,1.21
(s,3H,Me) ,1.23-1.35(m) ,1.41-1.46(m) ,1.49-1.66 (m) ,1.80-1.98 (m) ,2.04-2.10 (m) ,
2.14-2.23(m) ,2.53 (dd, 1H,H13) ,2.85 (s, 1H,H7) ,2.92 (d, 1H) ,3.44 (d,1H) ,3.54 (dd, 1H) ,
3.55(d,1H) ,3.59 (d,1H) ,3.78(d,1H) ,4.02(d,1H) ,4.22 (s, 2H,CH2NH2) ,5.57 (dd, 1H,H5) ,
5.83-5.89 (m, 1H,H14) ,7.68(d,2H,ArH) ,7.83(d,2H,ArH) ,8.16 (s, 1H, =I) .

[1528]  J5iit: (ESI)m/z="758.60 (M+H) .

[1529]  SEjtifs]179

[1530]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
FETHRIE]-8-[(IR) ~1,2- —HAFE]-14-[5-[2- (ZEF B —4-MEne ) -11-1,2,4- =M~
1-3£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ 4% -1,6a,8, 10a—P4 F JE-4H-1, 4a- 1A
BE—-2H-34EFF [1, 2—c bR -7 3R 1R

[1531]

N.,
T wiaiLedh 33

[1532] ¥ 2. 34— ({[ (1E) - (S H &) W H R ] &2t ) 3 2E) mbme -2- R IR #h (40. 6mg,
0.163mmol) Ho A F| 1 [E4b-& 433 (91. 1mg, 0. 148mmol) ££ Z, % (1.8m1,31.4mmol) (K HE 5
PRIV o IS TR 25 D 2 P 00 VA, AE A B 90 °C 22 Bl 2 BV A IR <. 3040 8 I, Y Bk
JE R A, R G 0 2 W L 52 A B A N P2 ) o S BV B e BV R S0, PR A R, RO 28 R
13 B BRI TR B W o W TR B S e TR R, A PR IR R A i (30x 150mm Sunfire
Prep C18 0BD 10um column) Ziifk, f ik £145mg, FHE0.1% =R BRI 20 /KB s S
HE N 20m] /min, RO A G 25 LT BN, /7K 86 E 20 % £11100% , B2:5 H £
G253 B PR A 5 BT 28 TR R B I S IR AR R R R TR R A
[ AR (P A AL A4 (41 . Omg)
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[1533]  'H NMR (CD30D, 600MHz , ppm) 80.72 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.79 (s, 3H,Me) ,
0.85(s,9H,t-bu) ,0.86 (d,3H,Me) ,0.87 (s,3H,Me) ,0.90 (d,3H,Me) ,1.19 (s, 3H,Me) ,1.22
(s,3H,Me) ,1.23-1.37(m) ,1.42-1.46(m) ,1.44 (t,3H) ,1.50-1.67 (m) ,1.82-1.94 (m) ,
1.95-2.00 (m) ,2.09-2.15(m) ,2.15-2.23 (m) ,2.69 (dd, 1H,H13) ,2.86 (s, 1H,H7) ,2.90 (d,
11) ,3.46 (d,1H) ,3.58 (dd,1H) ,3.64 (d,1H) ,3.73(d,1H) ,3.79(d,1H) ,4.04 (d,1H) ,4.49
(q,2H,CO0CH2) ,5.64 (dd, 1H,H5) ,5.85-5.91 (m, 1H,H14) ,7.99 (dd, 1H,ArH) ,8.21 (s, 11, =
) ,8.49 (d, 1H,ArH) ,8.91 (d, 1H,ArH) .

[1534]  J5iit: (ESI)m/z=802.70 (M+H) .

[1535]  Sijiif51]180

[1536]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R, 15R) —14-[5-[2— (& FF Wk 3L) —4-nitug
FI-110-1,2,4-=m-1-F£]-15-[[ 2R) 2-&}&-2,3,3-=H R TR H]-8-[ IR -1,2-—
P75 #:]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a—VY i F—-4H-1,4a-H
BE—2H-FEH[1, 2-c LI -7T-FR R

[1537]

[1538] K ik4Ez /K (0.15m1,1.079mmol) JIA %] (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,
14R,15R) =15-[[ (2R) —2-&(H&-2,3,3- = H R T I ]A]-8-[ (IR) -1, 2- = H N F&]-14-[5-
[2- (AW BE) -4-meng ] -10-1,2,4-=M-1-%£]-1,6,6a,7,8,9,10,10a,10b,11,12,
12a—+ —"4-1,6a,8,10a-PU F FE-4H-1,4a- A EE-2H-FE 3 [1, 2—c T ML IR —7-FR R (St 151
171,38.1,0.042mmol) 7E1,4- —M&4% (0. 42m1) HIHEHE IS W - NN Z /K S 1 225 Bl s
TE R EUTTE D o W I IR -G IAE R T HiEE - 207NN 5 5 1) ) BN VR -G W0 BN L, 4- 1
5t (0. 15m1) Ak 42 /K (0.05ml,0.360mmol) - 26/ NI Ji , 52 N VB A 7% i TG €00 T VR - 44 /)N
Jei » VTR B FH AT TH NMRUEE 71 52 45 5K & S ST A5 DU T 28 1 49 B TE € 5% B3 0 Wk B s i
FEHEES, HESOR AR (30x 150mm Sunfire Prep C18 OBD 10um column) 44k, &
0.1% =GR N /7K s SR IE 2R N20m] /min, & R AR B RE R 2644 : 1T 80N, &
i /7K R FE 20 %6 100 % , Be F £ G 3253 B 4 F= W 2 6 5, TR 28 R I 711 5 K ik B
WA CBEFIR AR R 4R T15 20 B A AR AR 8L 54 (29 9mg) -

[1539]1  'H NMR (CD30D,600MHz , ppm) 80.74 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.78 (s, 3H,Me) ,
0.85(s,9H,t-bu) ,0.86 (d,3H,Me) ,0.88 (s,3H,Me) ,0.90(d,3H,Me) ,1.18 (s,3H,Me) ,1.21
(s,3H,Me) ,1.23-1.36(m) ,1.41-1.45(m) ,1.49-1.66 (m) ,1.81-1.99 (m) ,2.07-2.13 (m) ,
2.14-2.23 (m) ,2.61 (dd, 1H,H13) ,2.85 (s, 1H,H7) ,2.92 (d,1H) ,3.45(d, 1H) ,3.54 (dd, 1H) ,
3.66(d,11) ,3.71(d,1H) ,3.83(d,1H) ,4.03 (d,1H) ,5.63 (dd,1H,H5) ,5.89-5.95 (m, 1H,
H14) ,7.90 (dd, 1H,ArH) ,8.19 (s, IH, =M) ,8.52(d, 1H,ArH) ,8.86 (d, 1H,ArH) .

[1540]  J5iit: (EST)m/z=773.67 (M+H) .
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[1542]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- ~H A} -14-
[5— (4-MEngdE) —1H-1,2,4-=M-1-FE£]-15-[ [PUE-4- (FH & L) —2H-ME MR —4 -3 ] F 4 3 ] -

1 y676a77’8797 107 10a, 10b7 11 ’ 127 12a_+:/§=\‘_1 763,8; loa—lﬂl EFI%_ZLH_I y4a_ﬁ\:j@$_2H_iﬁ‘5

I [1,2-c] At iE-7- 3R %
A 0
= iz e

[1543]

AcOH, 90°C
F b4 36

[1544]  fg [l A4036 (T10mg,0.95mmol) 7E Z. R (29mL) AW HN-[ (1E) - (- H &%)
P FR kg -4 2 i (186mg , 1. 05mmo1) Ab3 , KRB MTE R SRS N INFAE]90°C . 0. 5/ T
Ja B R NS R R, B IRAE B IR A R A T B (3mL) 5 B B s S L
VE Ve VR FH 1) A B m R A B i A (19x 100mm Waters Sunfire column,bm,UV-H i,
30-100% 70.05% =9 LR LM / /KR 5, I 181205381 4k 4 F= W o 6 5, 33 e 2530
I3 IRAR , ¥ Uk AR R 15 21 B 680 5E TR [ AR 1) 45 AL & 4 (500mg) o

[1545]1  'H NMR (CD30D,500MHz, ppm) 0.78 (s,3H) ,0.79 (d,3H, ¥/ #ERkk) ,0.87(d,J=
6.6Hz,3H) ,0.91 (d,3H, #B4>i#k7) ,0.92 (s,3H) ,1.17 (s,3H) ,1.21(s,3H) ,1.23-1.78 (m) ,
1.84-2.05 (m) ,2.12-2.23 (m, 2H) ,2.40 (s, 3H) ,2.54 (dd,J=13.8,6.2Hz, 1H) ,2.85 (s, 1H) ,
2.88 (m, 1H, #77 #Eil) ,3.28-3.36 (m, 2H, #i 4> #Eik) ,3.43(d,J=11.2Hz,1H) ,3.50(d,J=
12.1Hz,1H) ,3.56 (dd,J=11.6,1.6Hz,1H) ,3.63 (m, IH, ¥/ UEik) ,3.67 (d, 1H, #H2r HER)
3.76-3.86 (m,3H) ,4.20(d,J=9.6Hz,1H) ,5.58 (m, 1H) ,5.93 (m, 1H) ,8.00 (br,2H) ,8.27 (s,
1H) ,8.92 (br,2H) .

[1546]  JFiitk: (ESI) m/z=744.66 (M+H) .

[1547] syt 182-200

[1548]  RIRA SR FHIANLE BT St 41 i i F) 15 9 ) 4 -
O OH _

A

i

[1549] @ N
I

HN :
% %15 ™ =
“, B
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[1550]

[1551]

[1552]

182 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2-& % -2, 3-

= —WETAIR]-S-[(IR)-1, 2-=% & H]-14-[5-
5{/) (3-wbwg k) -1H-1, 2, 4-=7£-1-3K]-1, 6,
6a, 7. 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w ¥ 3 -4H-1, 4a- A B
2H-3EF[1, 2-c]trdh-7-F BL

'H NMR (CD;0D, 600 MHz, ppm) & 0.77 (s, 3H, Me), 0.77
(d, 3H, Me), 0.78 (s, 3H, Me), 0.80 (d, 3H, Me), 0.83 (d,
3H, Me), 0.86 (d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.22-1.35 (m),
1.40-1.45 (m), 1.49-1.66 (m), 1.68-1.75 (m), 1.81-1.98 (m),
2.05-2.11 (m)s 2.13-2.22 (m), 2.55 (dd, 1H, H13), 2.85 (s,
1H, H7), 2.89 (d, 1H), 3.44 (d, 1H), 3.48 (d, 1H), 3.53 (dd,
1H), 3.61 (d, 1H), 3.80 (d, 1H), 4.00 (d, 1H), 5.59 (dd.
1H, H5), 5.80-5.86 (m, 1H, H14), 7.67 (dd, 1H, ArH), 8.17
(s, 1H, ==£), 822 (d, 1H, ArH), 8.74 (%, 1H, ArH),
8.94 (%, 1H, ArH) .

Jiiig: (ESI) m/z=716.74 (M+H) .

183 |RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2, 3-=—F X -2-

== (FPRE) TAIR]S[(IR) -1, 2-—F &
5@ A 1-14-[5- (3-mbm2 KX ) -1H-1, 2, 4-=v#-1-
#1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

123 12a—+:-§:h'13 633 8) 103—‘13 EF;LQ—ZI'H‘],
4a-" BF-2H-3E FF[1, 2-c]otbvd-7-FK BR

'H NMR (CD;0OD, 600 MHz, ppm) & 0.74 (s, 3H, Me), 0.77
(s, 3H, Me), 0.77 (d, 3H, Me), 0.81 (d, 3H, Me), 0.83 (d,
3H, Me), 0.85 (d, 3H, Me), 0.88 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.45 (m), 1.49-1.66 (m), 1.81-1.98 (m), 2.02-2.08 (m),
2.13-2.22 (m), 2.37 (s, 3H, NMe), 2.58 (dd, 1H, H13), 2.85
(s, 1H, H7), 299 (d, 1H), 3.45 (d, 1H), 3.54 (dd, 1H),
3.63 (d, 1H), 3.64 (d, 1H), 3.76 (d, 1H), 4.08 (d, 1H),
5.60 (dd, 1H, H5), 5.79-5.85 (m, 1H, H14), 7.72 (%, 1H,
ArH), 8.19 (s, 1H, ==t ), 827 (d, 1H, ArH), 8.79 (&, 1H,
ArH), 8.99 (%, 1H, ArH) .

JiiE: (ESI) m/z=730.76 (M+H) .
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184 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R; 15R) -15-[[ (2R) -2-F| X -2, 3-
: —\, |=FATEIRI-S[(IR)-1, 2-=F AHA]-14-[5-
\_ 7 (4-vtkoz %) -1H-1, 2, 4-=".1-%]-1, 6.,
6a, 7, 8 9, 10, 10a, 10b, 11, 12, 12a-+
—4&.-1, 6a, 8, 10a-v9 ¥ i -4H-1, 4a-H” &%
2H-3EF[1, 2-c]tbvh-7-FBR
'"H NMR (CD;OD, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.77
[1553] (d, 3H, Me), 0.77 (s, 3H, Me), 0.80 (d, 3H, Me), 0.82 (d,
3H, Me), 0.86 (d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.35 (m),
1.41-1.45 (m), 1.49-1.66 (m), 1.68-1.75 (m), 1.81-1.98 (m),
2.05-2.11 (m), 2.13-2.22 (m), 2.57 (dd, 1H, HI13), 2.85 (s,
1H, H7), 2.86 (d, 1H), 3.46 (d, 1H), 3.49 (d, 1H), 3.55 (dd,
1H), 3.66 (d, 1H), 3.82 (d, 1H), 4.00 (d, 1H), 5.60 (dd,
1H, H5), 5.86-5.92 (m, 1H, H14), 7.88 (d, 2H, ArH), 8.20
(s, 1H, ==), 8.83 (% d, 2H, ArH) .
Jiti%: (ESI) m/z=716.74 (M+H) .

185 |RI=Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 124R, 14R; 15R) -15-[[ (2R) -2, 3-=F X 2.
VY (FR&A) THAIA]S[ (IR) -1, 2-=F A

\ A J-14-[5- (4-wkvz 3t ) -1H-1, 2, 4-=w_]-
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ 3 -4H-1,
4a-# BF-2H-3EFF[1, 2-c]otbvb-7-FA BR

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.72 (s, 3H, Me), 0.77 (d,
[1554] |3H> Me), 0.77 (s, 3H, Me), 0.81 (d, 3H, Me), 0.83 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.88 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.41-145 (in), 1.48-1:65 (m); 1.84-1.98 (m); 2.03-2.08 (m ),
2.16-2.21 (m), 2.37 (s, 3H, NMe), 2.60 (dd, 1H, HI13), 2.85
(s, 1H, H7), 295 (d, 1TH), 3.47 {d, 1H), 3.56 (dd, 1H),
3.64 (d, 1H), 3.68 (d, 1H), 3.77 (d, 1H), 4.08 (d, 1H), 5.62
(dd, 1H, H5), 5.88(m, 1H, H14), 790 (brd, 1H, #tsei H),
821 (s, 1H, == ) #= 8.83 (brd, 1H, #t"EiX H) .

JiiE: (ESI) m/z=730.76 (M+H) .
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[1555]

[1556]

[1557]

186 | RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2, 3-=—F X -2-

= (PREA) TAIR]S[(IR) -1, 2-—F &
5@ A 1-14-[5- (2-w= &) -1H-1, 2, 4-=7"-1-
A1 65 6as T & 9 10: 10a. 10bs 115
12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ }-4H-1,
4a-# BF-2H-3E5F[1, 2-c]stbvh-7-A BR

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.68 (s, 3H, Me), 0.76 (s,
3H, Me), 0.76 (d, 3H, Me), 0.85 (d, 3H, Me), 0.85 (s, 3H,
Me ), 0.86 (s, 3H, Me), 0.89 (s, 3H, Me), 0.90 (d, 3H, Me),
1.14 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m), 1.41-1.45
(m), 1.48-1.65 (m), 1.80-1.94 (m), 2.01 (m), 2.12-2.21 (m),
2.29 (s, 3H, NMe), 2.56 (dd, 1H, H13), 2.83 (s, 1H, H7),
3.14 (d, 1H), 3.47 (d, 1H), 3.54 (dd, 1H), 3.60 (d, 1H),
3.65 (d, 1H), 3.82 (d, 1H), 4.16 (d, 1H), 5.44 (dd, 1H,
H5), 6.72 (m, 1H, H14), 8.21 (s, 1H, == ), 7.53 (brd, 1H,
ez 3k H), 8.00 (brd, 1H, vkt H), 8.06 (brd, 1H, vz
X H), 8.12 (brd, 1H, =#tu€k H) #= 8.86 (brd, 1H, w73k
H) .

Jiiig: (ESI) m/z=730.51 (M+H) .

187 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR., 14R; 15R) -15-[[ (2R ) 2-#& X -2, 3-

N— — ¥R THRIAIS[ (IR) -1, 2-=—F & H]-14-
§@ (5-stR 3 -1H-1, 2, 4-==-1-% )-1, 6, 6a,
7, 8 9, 10, 10a, 10b, 11, 12, 12a-+=%&
-1, 6a, 8, 10a-v9 ¥} -4H-1, 4a- & BF-2H-3F
H[1, 2-c]tbuh-7-% 8%

'H NMR (CD;OD, 600 MHz, ppm) & 0.67 (s, 3H, Me), 0.76
(d, 3H, Me), 0.77 (s, 3H, Me), 0.79 (d, 3H, Me), 0.80 (d,
3H, Me), 0.85 (d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.37 (m),

1.40-1.45 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.69-1.76 (m),

1.81-1.95 (m), 2.12:222 (m); 2.58 (dd, 1H, H13), 283 (s

1H, H7), 298 (d, 1H), 3.47 (d, 1H), 3.52(d, 1H), 3.56 (dd,
1H), 3.64 (d, 1H), 3.86 (d, 1H), 4.08 (d, 1H), 5.46 (dd,

1H, H5), 6.68-6.74 (m, 1H, H14), 8.16 (s, 1H, =v&), 8.72
(d, 1H, ArH), 8.78 (dd, 1H, ArH), 9.28 (d, 1H, ArH) .

Jiig: (ESI) m/z=717.72 (M+H) .
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[1558]

[1559]

[1560]

188 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R ) -2-3& ¥k -2, 3-
—FRTHEIR]-S[(IR)-1, 2-=—F & H]-14-[5-

—H (4-vx%5 3% ) -1H-1, 2, 4-=74-1-%]-1, 6,
: \ /N |6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w ¥ X 4H-1, 4a-% B%
2H-3E F[1, 2-c]otbé-7-F B

'"H NMR (CD;OD, 500 MHz, ppm) & 0.74 (s, 3H, Me), 0.79
(d, 3H, Me), 0.80 (s, 3H, Me), 0.82 (d, 3H, Me), 0.85 (d,
3H, Me), 0.88 (d, 3H, Me), 0.90 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.19 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.38 (m),
1.43-1.48 (m), 1.50-1.69 (m), 1.70-1.79 (m), 1.83-2.01 (m),
2.07-2.14 (m), 2.16-2.25 (m), 2.64 (dd, 1H, H13), 2.87 (s,
1H, H7), 2.87 (d, 1H), 3.50(d, 1H), 3.53 (d, 1H), 3.58 (dd,
1H), 3.70 (d, 1H), 3.85 (d, 1H), 4.04 (d, 1H), 5.62 (dd,
1H, H5), 5.85-5.92 (m, 1H, H14), 8.11 (dd, 1H, ArH), 8.27
(s, 1H, ==¢), 9.47 (d, 1H, ArH), 9.62 (% d, 1H, ArH) .
JiiE: (ESI) m/z=717.73 (M+H) .

189 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 124R, 14R.; 15R) 15[ ( 2R.) 2-8 X2, 3-

N=—N —WETEIR]-S-[(1IR)-1, 2-—=F & E£]-14-[5-
5@ (3-#4%JK) -1H-1, 2, 4-=v%-1-)XK]-1, 6,
6a, 7. 8 9, 10, 10a, 10b, 11, 12, 12a-+
—%.-1, 6a, 8, 10a-v9 ¥ % -4H-1, 4a- A &
2H-3EFF[1, 2-c]wbvh-7-H B4

'H NMR (CD;0D, 600 MHz, ppm) & 0.68 (s, 3H, Me), 0.76
(s, 3H, Me), 0.77 (d, 3H, Me), 0.81 (d, 3H, Me), 0.83 (d,
3H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H, Me), 0.89 (s, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m),
1.40-1.44 (m), 1.48-1.54 (m), 1.58-1.65 (m), 1.75-1.95 (m),
2.12-2.22 (m), 2.58 (dd, 1H, HI13), 2.83 (s, 1H, H7), 3.0l
(ds 1H) 3.44 (d, 1H), 3.50 (dd, 1H), 3.57 (d. 1H), 3.63
(d, 1H), 3.87 (d, 1H), 4.12 (d, 1H), 5.46 (dd, 1H, HS),
6.55-6.61 (m, 1H, H14), 7.94 (dd, 1H, ArH), 8.19 (s, 1H,
=w4), 830 (dd, 1H, ArH), 9.33 (dd, 1H, ArH) .

Jiii%: (ESI) m/z=717.72 (M+H) .
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190 |[RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R ) -15-[[ (2R ) -2-# %2, 3-
P —FETRIAI-S-[(IR)-1, 2-—% & ]-14-[5-
§_<\_//“ (4-"F2 &) -1H-1, 2, 4-=-1-%]-1, 6,
6a, 7. 8 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w9 ¥ #k -4H-1, 4a- A BF
2H-3EF[1, 2-c]tbvdh-7-FBR
'"H NMR (CD;OD, 500 MHz, ppm) & 0.67 (s, 3H, Me), 0.79
[1561] (d, 3H, Me), 0.80 (s, 3H, Me), 0.81 (d, 3H, Me), 0.82 (d,
3H, Me), 0.88 (d, 3H, Me), 0.91 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.39 (m),
1.42-148 (m), 1.50-1.58 (m); 1.61-1.69 {(m), 1.70-1.78 (m ),
1.83-1.98 (m), 2.14-2.25 (m), 2.62 (dd, 1H, H13), 2.86 (s,
1H, H7), 2.98 (d, 1H), 3.52(d, 1H), 3.54 (d, 1H), 3.60 (dd,
1H), 3.70 (d, 1H), 3.92 (d, 1H), 4.11 (d, 1H), 5.50 (dd,
1H, H5), 6.94-7.01 (m, 1H, H14), 8.17 (dd, 1H, ArH), 8.19
(s, 1H, ==£), 9.01 (d, 1H, ArH), 9.36 (d, 1H, ArH) .
Jfiig: (ESI) m/z=717.74 (M+H) .

191 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

A= 124R, 14R. 15R) -15-[[ (2R) 2-8.%X-2, 3-

—N —WETEIR]-S-[(IR)-1; 2-—=% /#£]-14-[5-

[1562] %{) (5-2%we k) -1H-1, 2, 4-=v-1-K]-1, 6,

" 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+

—%.-1, 6a, 8, 10a-v9 ¥ % -4H-1, 4a- A &
2H-3EFF[1, 2-c]bvh-7-H B4

'"H NMR (CD;0D, 600 MHz, ppm) & 0.77 (s, 6H, 2Me), 0.77
(d, 3H, Me), 0.81 (d, 3H, Me), 0.83 (d, 3H, Me), 0.86
(d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s,
3H, Me), 1.21 (s, 3H, Me), 1.22-1.35 (m), 1.40-1.45 (m),
1.48-1.66 (m), 1.69-1.76 (m), 1.81-1.97 (m), 2.04-2.11 (m),
[1563] |2.13-2.22 (m), 2.57 (dd, 1H, H13), 2.84 (s, 1H, H7), 2.88
(d, 1H), 3.46 (d, 1H), 3.50 (d, 1H), 3.54 (dd, 1H), 3.61
(d. 1H), 3.82 (d, 1H), 4.01 (d, 1H), 5.58 (dd, 1H, H5),
5.77-5.83 (m, 1H, H14), 8.21 (s, 1H, ==t), 9.19 (s, 2H,
ArH), 9.34 (s, 1H, ArH) .

Jfiig: (ESI) m/z=717.79 (M+H) .
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[1564]

[1565]

[1566]

192 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2-& %, -2, 3-
P= Z WA THIA]-8-[(IR)-1, 2-=F HH]-14-[5-
§{\:/> (2-%%w k) -1H-1, 2, 4-==#-1-)]-1, 6,
N 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w9 ¥ X -4H-1, 4a-/ B%
2H-FEH[1, 2-c]otvdh-7-FABR

'H NMR (CD;0OD, 600 MHz, ppm) & 0.68 (s, 3H, Me), 0.76
(d, 3H, Me), 0.77 (s, 3H, Me), 0.78 (d, 3H, Me), 0.81 (d,
3H, Me), 0.85 (d, 3H, Me), 0.87 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.15 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.36 (m),

1.40-1.45 (m), 1.48-1.56 (m), 1.58-1.65 (m), 1.68-1.75 (m),

1.81-1.97 (m), 2.12-2.22 (m ), 2.63 (dd, 1H, H13), 2.84 (s,

1H, H7), 2.88 (d, 1H), 3.46 (d, 1H), 3.49 (d, 1H), 3.56 (dd,
1H), 3.66 (d, 1H), 3.84 (d, 1H), 4.03 (d, 1H), 5.49 (dd,

1H, H5), 6.68-6.74 (m, 1H, H14), 7.58 (t, 1H, ArH), 8.17
(s, 1H, ==), 9.00 (d, 2H, ArH) .

Jiig: (ESI) m/z=717.76 (M+H) .

193 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R; 15R) -15-[[ (2R ) -2-%& % -2, 3-
%@ ZP R THIA]-S-[(IR)-1, 2-=F & #]-14-[5-

s (5-2Eee £ ) -1H-1, 2, 4-=+4-1-%]-1, 6,

6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+

—&.-1, 6a, 8, 10a-w ¥ X -4H-1, 4a-HA B%
2H-3EF[1, 2-c]otbvdh-7-F BR

'H NMR (CD;0OD, 600 MHz, ppm) & 0.74 (s, 3H, Me), 0.77
(d, 3H, Me), 0.77 (s, 3H, Me), 0.78 (d, 3H, Me), 0.80 (d,
3H, Me), 0.85 (d, 3H, Me), 0.88 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.16 (s, 3H, Me), 1.21 (s, 3H, Me), 1.22-1.36 (m ),

1.40-1.45 (m), 1.48-1.66 (m), 1.66-1.73 (m), 1.82-1.97 (m),

1.97-2.04 (m), 2.13-2.22 (m), 2.49 (dd, 1H, H13), 2.84 (s,

1H, H7), 2.92 (d, 1H), 3.49(d, 1H), 3.50(d, 1H), 3.58 (dd,
1H), 3.67 (d, 1H), 3.90 (d, 1H), 4.00 (d, 1H), 5.54 (dd,

1H, H5), 6.00-6.06 (m, 1H, H14), 8.11 (s, 1H, ==¢), 842
(s, 1H, &=t ), 924 (s, 1H, &=k ) .

JiiiE: (ESI) m/z=722.74 (M+H) .
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[1567]

[1568]

[1569]

194 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R ) 2-# % -2, 3-

) — WA THIA]-8[(IR)-1, 2-=F A Hk]-14-[5-

D | o) SEL 2, Az elR LD 6,

6a, 7, 83 9: 103 10a, IOba 11 1 123-+
—&.-1, 6a, 8, 10a-w ¥ 3t -4H-1, 4a-%& B
2H-3E F[1, 2-c]otbwh-7-# BR

'"H NMR (CD;OD, 500 MHz, ppm) & 0.68 (s, 3H, Me), 0.79
(d, 3H, Me), 0.79 (s, 3H, Me), 0.80 (d, 3H, Me), 0.82 (d,
3H, Me), 0.87 (d, 3H, Me), 0.91 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.39 (m),

1.42-1.47 (m), 1.50-1.57 (m), 1.61-1.68 (m), 1.69-1.77 (m),

1.83-1.97 (m), 2.14-2.25 (m), 2.52 (dd, 1H, H13), 2.86 (s,

1H, H7), 2.97 (d, 1H), 3.51 (d, 1H), 3.54(d, 1H), 3.58 (dd,
1H), 3.67 (d, 1H), 3.96 (d, 1H), 4.07 (d, 1H), 5.47 (dd,

1H, H5), 6.93-7.00 (m, 1H, H14), 7.86 (d, 1H, &= ), 8.06
(d, 1H, "&=), 8.10 (s, 1H, ==¢) .

Jiti%: (ESI) m/z=722.74 (M+H) .

A = 12aR, 14R, 15R) -15-[[ (2R ) -2-&K ¥ -2, 3-
—WEATEIR]-S-[(1IR)-1, 2-=F A E]-14-[5-

“ﬁ (4-"&vg X ) -1H-1, 2, 4-==-1-4]-1, 6,
5%\/5 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w ¥ X 4H-1, 4a-% B%
2H-3E F[1, 2-c]otbé-7-F B

'"H NMR (CD;OD, 500 MHz, ppm) & 0.71 (s, 3H, Me), 0.79
(s, 3H, Me), 0.79 (d, 3H, Me), 0.81 (d, 3H, Me), 0.83 (d,
3H, Me), 0.88 (d, 3H, Me), 0.90 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.22 (s, 3H, Me), 1.24-1.38 (m),

1.42-1.47 (m), 1.50-1.58 (m), 1.60-1.68 (m), 1.70-1.79 (m),

1.82-1.98 (m), 2.13-2.25 (m), 2.52 (dd, 1H, H13), 2.86 (s,

1H, H7), 2.96 (d, 1H), 3.49 (d, 1H), 3.53(d, 1H), 3.56 (dd,
1H), 3.64 (d, 1H), 391 (d, 1H), 4.04 (d, 1H), 5.48 (dd,

1H, HS5), 6.65-6.72 (m, 1H, H14), 8.11 (s, 1H, =#=), 8.29
(s, 1H, &= ), 920 (s, 1H, &= ) .

JiiE: (ESI) m/z=722.59 (M+H) .
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[1570]

[1571]

196 |[RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

A = 124R, 14R. 15R) ~154][ € 2R.) 2-8.K -2, 3-

: -’ —W R THIAI]-S[(IR)-1, 2-=F HA]-14-[5-

N (2-%F & -4-wbog ) -1H-1, 2, 4-=w-1-

ome | #]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

12, 12a-+=%.-1, 6a, 8, 10a-v9 ¥ 2 -4H-1,
4a-7 BF-2H-3E F[1, 2-c]otvdh-7-FK BL

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.77
(s, 3H, Me), 0.78 (s, 3H, Me), 0.80 (d, 3H, Me), 0.82 (d,
3H, Me), 0.86 (d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.35 (m),
1.41-1.45 (m), 1.49-1.66 (m), 1.67-1.73 (m), 1.80-1.98 (m),
2.03-2.09 (m), 2.13-2.22 (m), 2.53 (dd, 1H, H13), 2.85 (s,
1H, H7), 2.86 (d, 1H), 3.45(d, 1H), 3.46 (d, 1H), 3.55 (dd,
1H), 3.60 (d, 1H), 3.81 (d, 1H), 3.97 (s, 3H, OMe), 3.98
(d, 1H), 5.58 (dd, 1H, H5), 5.86-5.92 (m, 1H, H14), 7.11
(d, 1H, ArH), 7.28 (dd, 1H, ArH), 8.15 (s, 1H, =w=¢),
8.34 (d, 1H, ArH) .

Jiti&: (ESI) m/z=746.90 (M+H) .

197 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R ) -2-# % -2, 3-
: —\, | =TATAIR]-14-[5- (3-R-4-472 L) -1H-1,
\ 7 2, 4-=v#-1-%1-8-[ (1IR) -1, 2-=F &H&L]-1,
F 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
12a-+ —%&.-1, 6a, 8, 10a-=9 F 3 -4H-1, 4a-&
B2 -2H-3EH[1, 2-c]otvdh-7-F B8R

'"H NMR (CD;OD, 600 MHz, ppm) & 0.77 (s, 3H, Me), 0.77
(d, 3H, Me), 0.82 (d, 3H, Me), 0.82 (s, 3H, Me), 0.85 (d,
3H, Me), 0.85 (s, 3H, Me), 0.85 (d, 3H, Me), 0.90 (d, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.40-1.45 (m), 1.49-1.66 (m), 1.69-1.76 (m ), 1.79-1.91 (m),
1.93-1.98 (m), 2.00-2.06 (m), 2.13-2.22 (m), 2.54 (dd, 1H,
H13), 2.85 (s, 1H, H7), 2.88 (d, 1H), 343 (d, 1H), 3.47
(d, 1H), 3.52 (dd, 1H), 3.56 (d, 1H), 3.76 (d, 1H), 3.98
(dyx TH): 5353 (dd. 1H; H5): 5.55-5.59 (m, 1H, HI14), 7.72
(t, 1H, ArH), 8.24 (s, 1H, ==¢), 8.65 (%, 1H, ArH), 8.78
(%, 1H, ArtH) .

JfiigE: (ESI) m/z=734.61 (M+H) .
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[1572]

[1573]

[1574]

198 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR, 14R, 15R) -15-[[ (2R) -2-# % -2, 3-
; y | = FATAIALS-[(IR)-1, 2-=F AK]-14-[5-

\_ 7/ (2-# % 4-wbeow £ ) -1H-1, 2, 4-= 7k -1-
on |#k]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%5.-1, 6a, 8, 10a-w9 ¥ 3k -4H-1,
4a-7A BF-2H-3E FF[1, 2-c]stvh-7-A B

'H NMR (CD;0D, 500 MHz, ppm) & 0.78 (s, 3H, Me), 0.79
(d, 3H, Me), 0.82 (d, 3H, Me), 0.83 (s, 3H, Me), 0.86 (d,
3H, Me), 0.88 (d, 3H, Me), 0.90 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.18 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.38 (m),
1.42-1.47 (m), 1.50-1.68 (m), 1.72-1.80 (m), 1.82-2.00 (m),
2.02-2.10 (m), 2.14-2.25 (m), 2.48 (dd, 1H, H13), 2.86 (s,
1H, H7), 2.88 (d, 1H), 3.49 (d, 1H), 3.52 (d, 1H), 3.54 (dd,
1H), 3.67 (d, 1H), 3.91 (d, 1H), 4.00 (d, 1H), 5.58 (dd,
1H, H5), 5.88-5.95 (m, 1H, H14), 6.70 (dd, 1H, ArH), 6.92
(d, 1H, ArH), 7.66 (d, 1H, ArH), 8.17 (s, 1H, ==) .
Jfiig: (ESI) m/z=732.51 (M+H) .

199 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR; 14R, 15R) -I5-[[ (2R ) -2-&%.X-2, 3-

—N — TR THERIR]S[ (IR) -1, 2-—F &
E‘O’O’* A ]-14-[5- (6-FHK -3-sbmz 3k ) -1H-1, 2, 4-=

wp-1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+—=#.-1, 6a, 8, 10a-1
¥ X -4H-1, 4a- & BE-2H-3E H[1, 2-c]*h-7-

'H NMR (CD;0OD, 500 MHz, ppm) & 0.78 (s, 3H, Me), 0.79
(d, 3H, Me), 0.82 (d, 3H, Me), 0.83 (s, 3H, Me), 0.86 (d,
3H, Me), 0.88 (d, 3H, Me), 0.90 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.18 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.38 (m),
1.42-1.47 (m), 1.50-1.68 (m), 1.72-1.80 (m), 1.82-2.00 (m),
2.02-2.10 (m), 2.14-2.25 (m), 2.48 (dd, 1H, H13), 2.86 (s,
1H, H7), 2.88 (d, 1H), 3.49 (d, 1H), 3.52 (d, 1H), 3.54 (dd,
1H), 3.67 (d, 1H), 3.91 (d, 1H), 4.00 (d, 1H), 5.58 (dd,
1H, H5), 5.88-5.95 (m, 1H, HI14), 6.70 (dd, 1H, ArH), 6.92
(d, 1H, ArH), 7.66 (d, 1H, ArH), 8.17 (s, 1H, ==k) .
Jiiig: (ESI) m/z=732.51 (M+H) .
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200 |RI=g (1S, 4aR, 6aS, 7R, S8R, 10aR, 10bR,
A= 12aR, 14R, 15R) -15-[[ (2R) -2-&%-2, 3-

5@“‘” —WR T RIR]-14-[5- (4-RAEFKE) -1H-1,
‘12, 4-=e-1-X]-8-[ (1R) -1, 2-=F AHX]-1,

[1575]

6, 6a, 7. 8, 9, 10, 10a, 10b, 11, 12,
12a-+ —=4.-1, 6a, 8, 10a-w9 ¥ X -4H-1, 4a-
7 BE-2H-3E F[1, 2-c]ob dh-7-F B

[1576] | '"H NMR ( MeOH-d,, 500MHz, ppm, 4% M 4k ) 52.83 (s, 1H),
5.50 (m, 1H), 5.90 (m, 1H), 6.80 (d, 2H), 7.42 (d, 2H),

8.02 (s, 1H) .

Jii%: (ESI) m/z=731 (M+H) .

(15771 sZjifaf5)201-239
[1578] "Rk AWK FHEALLAE Hir S it 451 Bl 3348 1 7 v i) 4%

[1579]
201 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
=X 124R; 14R; 15R) -I15:[[ (2R ) -2-B. %2, 3
E N\ // 3-=Z ¥ A THAIR]S[ (IR) -1, 2-=—% &
[1580] 2 1-14-[5- (3-skemz L ) -1H-1, 2, 4-=w¢-1-

#*]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+—=—4%.-1, 6a, 8, 10a-w9 ¥ X -4H-1,
4a-7 BF -2H-3E F-[1, 2-c]otbd-7-R BR
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[1581]

[1582]

[1583]

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.77 (s, 3H, Me), 0.77 (d.,
3H, Me), 0.77 (s, 3H, Me), 0.86 (s, 9H, Me), 0.86 (d, 3H,
Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s, 3H, Me),
1.21 (s, 3H, Me), 1.23-1.34(m), 1.41-1.45(m), 1.48-1.65(m),
1.82-1.98 (m), 2.06-2.11 (m), 2.14-2.21 (m), 2.59 (dd, 1H,
H13), 2.85 (s, 1H, H7), 291 (d, 1H), 3.44 (d, 1H), 3.54
(dd, 1H), 3.63 (d, 1H), 3.65 (d, 1H), 3.81 (d, 1H), 4.02
(d, 1H), 5.61 (dd, 1H, HS5), 5.82 (m, 1H, H14), 7.74 (br d,
1H, #kmz 4t H), 8.18 (s, 1H, == ), 828 (d, 1H, "t 2 i H),
8.82 (brd, 1H, #twg3k H) #= 9.02 (brd, 1H, #ksgk H) .
Jii: (ESI) m/z=730.71 (M+H) .

202 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

= 12aR, 14R, 15R) -15-[[ (2R) -2-#& -2, 3,
E \ 7/ [3-ZFETHEIRIS[ (IR) -1, 22=F &
A J-14-[5- (4-742% %K) -1H-1, 2, 4-==&-1-
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+—%.-1, 6a, 8, 10a-=9 ¥ X% -4H-1,
4a- B -2H-3E 5F[1, 2-c]otbd-7-AR B8R

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.71 (s, 3H, Me), 0.77 (d,
3H, Me), 0.77 (s, 3H, Me), 0.85 (s, 9H, Me), 0.85 (d, 3H,
Me), 0.88 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s, 3H, Me),
1.21 (s, 3H, Me ), 1.23-1.34(m), 1.41-1.45(m), 1.48-1.65(m),
1.82-1.98 (m), 2.06-2.11 (m), 2.14-2.21 (m), 2.56 (dd, 1H,

H13), 2.85 (s, 1H, H7), 2.87 (d, 1H), 3.48 (d, 1H), 3.57
(dd, 1H), 3.66 (d, 1H), 3.70 (d, 1H), 3.82 (d, 1H), 4.03
(d, 1H), 5.63 (dd, 1H, HS5), 5.85 (m, 1H, H14), 8.08 (dd,
1H, #&%% X H), 824 (s, 1H, == ), 946 (brd, 1H, =5 X H)
#2 9.60 (brd, 1H, =3 H) .

Jiiig: (ESI) m/z=731.50 (M+H) .

208 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-& -2, 3,
%MN -=ZFATEAIRIS[(IR) -1, 2-—=9¥ &
3 1-14-[5- (4-"E=2 X ) -1H-1, 2, 4-==&-1-
#A1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
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[1584]

[1585]

[1586]

[1587]

123 lza—‘l—:-%:l"la 6aa 8) 103—@ EF;LQ—ZI'H‘],
4a-" BF-2H-3E FF[1, 2-c]otbvd-7-FK BR

'H NMR (CD;0D, 600 MHz, ppm) & 0.64 (s, 3H, Me), 0.76
(d, 3H, Me), 0.77 (s, 3H, Me), 0.82 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s,
3H, Me), 1.20 (s, 3H, Me), 1.22-1.37 (m), 1.40-1.45 (m),
1:48-1.55 (m); 1.58<1.65 (m): 1.81=1.96 {m), 2.12-2.22 {ms
2.62 (dd, 1H, HI13), 2.83 (s, 1H, H7), 2.99 (d, 1H), 3.49
(d, 1H), 3.58 (dd, 1H), 3.68 (d, 1H), 3.69 (d, 1H), 3.90
(d, 1H), 4.10 (d, 1H), 5.48 (dd, 1H, H5), 6.93-6.99 (m,
1H, H14), 8.15 (dd, 1H, ArH), 8.17 (s, 1H, ==), 8.99 (d,
1H, ArH), 9.34 (d, 1H, ArH) .

JiiE: (ESI) m/z=731.59 (M+H) .

204 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
3@ 12aR, 14R, 15R) -15-[[ (2R) -2-# %-2, 3,

s 3-=Z WA THEIA]S[ (IR) -1, 2-=F &
K ]-14-[5- (5-=E= 3 ) -1H-1, 2, 4-=wk.1-
*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=4&.-1, 6a, 8, 10a-w9 ¥ 3k -4H-1,

4a-7" BF-2H-3E FF[1, 2-c]wtvh-7-A B8R

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.73 (s, 3H, Me), 0.76 (d,
3H, Me), 0.77 (s, 3H, Me), 0.84 (s, 9H, Me), 0.85 (d, 3H,
Me), 0.89 (s, 3H, Me), 0.89 (d, 3H, Me), 1.16 (s, 3H, Me),
1.21 (s, 3H, Me), 1.23-1.34(m), 1.41-1.45(m), 1.48-1.65(m),
1.84-2.03 (m), 2.14-2.21 (m), 2.51 (dd, 1H, H13), 2.84 (s,

1H, H7), 2.95 (d, 1H), 3.50 (d, 1H), 3.59 (dd, 1H), 3.64
(d, 1H), 3.69 (d, 1H), 391 (d, 1H), 4.02 (d, 1H), 5.56
(dd, 1H, H5), 6.03 (m, 1H, H14), 8.11 (s, 1H, =v&), 8.42
(brd, 1H, *&»# 3 H) #= 923 (brd, 1H, "&v 3k H) .

Jii&: (ESI) m/z=736.64 (M+H) .

205 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
;%N 12aR, 14R, 15R) -I15-[[ (2R) -2-H %2, 3,

SJ\B, 3-=Z ¥ A THAIA]-14-[5- (2-38-5-=Kwk 3 )
-1H-1, 2, 4-==#-1-31-8-[ (IR) -1, 2-=—F &

#1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
123 12a—+:-§k'19 6aa 8) 10&—@‘?%—41‘1‘13
4a-7 BF -2H-3E F-[1, 2-c]otbd-7-K BR

Ji1E&: (ESI) m/z=815 (M+H) .
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[1588]

[1589]

[1590]

206 (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

A=

5@ 12aR, 14R, 15R) -15-[[ (2R) -2-& % -2, 3,
N -=FRATAIR]S[ (IR) -1; 2-—F &

& 1-14-[5- (1H-k=-4-5% ) -1H-1, 2, 4-=v&-1-

#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

12, 128+ =3-1, 68, 8 10a-29F % -4H-1,

4a-# BF-2H-3EFF[1, 2-c]tbvb-7-FA 8L

'"H NMR ( CD;0D, 600MHz, ppm) 80.72 (s, 3H, Me), 0.78 (s,
3H, Me), 0.79 (d, 3H, Me), 0.87 (d, 3H, Me), 0.88 (s, 9H,
Me), 0.92 (d, 3H, Me), 0.93 (s, 3H, Me), 1.16 (s, 3H, Me),
1.22 (s, 3H, Me), 1.23-1.34(m ), 1.42-1.46 (m ), 1.48-1.68 (m ),
1.82-1.97 {(m), 2.12-224 (m): 239 (dd; 1H, H13); 285 (s&;
1H, H7), 3.00 (d, 1H), 3.50 (d, 1H), 3.54 (dd, 1H), 3.6l
Cds 1H); 3.77 (d; 1H): 398 (d: 1H); 4.03 {d: 1H): 5.47
(dd, 1H, H5), 6.51 (m, 1H, H14), 7.74 (d, 1H, k=3 H),
8.03 (d, 1H, =KkwJ H) # 8.06 (brd, 1H, == H) .

Jii&: (ESI) m/z=719.51 (M+H) .

207 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
§@ME 12aR, 14R, 15R) -15-[[ (2R) -2-& % -2, 3,
N 3-=Z=FETEIR]S[ (IR) -1, 2-—F &

A ]-14-[5- (1-F A-1H-2k"&-4-% ) -1H-1, 2, 4-
==.1-%1-1, 6, 6a, 7, 8. 9, 10, 10a,

10b, 11, 12, 12a-+—#%.-1, 6a, 8, 10a-9 ¥
K -4H-1, 4a-ABF-2H-FEH[1, 2-c]=bvd-7-R B

'"H NMR ( CD;0OD, 600MHz, ppm) 80.71 (s, 3H, Me), 0.78 (s,
3H, Me), 0.79 (d, 3H, Me), 0.87 (d, 3H, Me), 0.88 (s, 9H,
Me), 0.92 (d, 3H, Me), 0.93 (s, 3H, Me), 1.16 (s, 3H, Me),
1.22 (s, 3H, Me), 1.23-1.34(m), 1.41-1.46 (m), 1.48-1.68 (m),
1.82-1.97 (m), 2.12-224 {(m), 2.35 (dd, 1H, HI3), 2.85 (s,
1H; H7):; 3.01 (d, 1H), 349 (ds 1H), 3.53 (dd: 1H):; 3.58
(d, 1H), 3.76 (d, 1H), 3.84 (s, 3H, NMe), 3.98 (d, 1H),
4,03 (d, 1H), 5.45 (dd, 1H, H5), 6.56 (m, 1H, H14), 7.67
(dd, 1H, =k= H), 7.85(d, 1H, =k= H) #= 8.03 (brd,
1H, = H) .

Jfiig: (ESI) m/z=733.54 (M+H) .
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[1591]

[1592]

[1593]

208 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: —\ [12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,
\ 7/ |3-ZFATHEIRIS[ (IR) -1, 22=F &
F A ]-14-[5- (3-#-4-vtb2 3K ) -1H-1, 2, 4-=rd-1-
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+—%.-1, 6a, 8, 10a-=9 ¥ X% -4H-1,
4a- B -2H-3E 5F[1, 2-c]otbd-7-AR B8R

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.77 (s, 3H, Me), 0.77 (d,
3H, Me), 0.82 (s, 3H, Me), 0.86 (s, 9H, Me), 0.86 (d, 3H,
Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s, 3H, Me),
1.22 (s, 3H, Me ), 1.25-1.36 (m), 1.41-1.45(m), 1.50-1.66 (m ),
1.82-2.00 ¢m )y 2.02-207 (m ) 2.16-2.22 (m): 2.58 (dd: 1H;

H13), 2.85 (s, 1H, H7), 2.88 (d, 1H), 3.43 (d, 1H), 3.54
(dd, 1H), 3.59 (d, 1H), 3.63 (d, 1H), 3.77 (d, 1H), 4.00
(d, 1H), 5.56 (dd, 1H, HS5), 5.57 (m, 1H, H14), 7.72 (dd,
1H, #tue i H), 825 (s, 1H, == ), 8.66 (d, 1H, #t=g i H)
F= 8.76 (d, 1H, wkeg i H) .

Jiiig: (ESI) m/z=748.55 (M+H) .

209 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: —\, |12aR, 14R, 15R) -15-[[ (2R) -2-& -2, 3,

\ 7 |3-Z kT RIRI14[5 (3-F-4-vo & )
cl -1H-1, 2, 4-==#-1-%]1-8-[ (1R) -1, 2-—F &
X*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

123 12a—+:-§:h'13 633 8) 103—‘13 EF;LQ—ZI'H‘],
4a-" BF-2H-3E FF[1, 2-c]otbvd-7-FK BR

'"H NMR ( CD;0D, 600MHz, ppm) & 0.75 (s, 3H, Me), 0.76 (d.,
3H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H, Me), 0.89 (s, 3H,
Me), 0.90 (s, 9H, Me), 0.93 (s, 3H, Me), 1.15 (s, 3H, Me),
1.21 (s, 3H, Me), 1.22-1.31 (m), 1.39-1.44 (m), 1.50-1.64 (m ),
1.80-1.96 (m), 2.10-2.21 (m), 2.48 (dd, 1H, HI13), 2.84 (s,

1H, H7), 3.18 (d, 1H), 3.42 (d, 1H), 3.48 (dd, 1H), 3.70
(d, 1H), 3.78 (d, 1H), 4.09 (d, 1H), 5.47 (dd, 1H, H5),
5,50 (m, 1H, H14), 7.62 (dd, 1H, wt=z#% H), 8.23 (s, 1H,
=w), 871 (d, 1H, #t"gs H) # 8.86 (s, 1H, =t i H) .
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210 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
R 126R;s 14R: 15R) 15[ (2R ) -2-@ %2, 3,
: v | 3-EFEATAIR]-14-[5- (3, 5-=R-4-nkog ik )
\ 7" |-am-1; 2, 4-=-1-K]8[ (IR) -1, 2-=F &
F #£1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%.-1, 6a, 8, 10a-w ¥ 3 -4H-1,
4a-# BF-2H-3EFF[1, 2-c]tbvb-7-FA 8L
'"H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d,
[1594]  |3H, Me), 0.86 (d, 3H, Me), 0.87 (s, 3H, Me), 0.87 (s, 9H,
Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.16 (s, 3H, Me),
1.21 (s, 3H, Me), 1.23-1.34(m), 1.40-1.45(m), 1.48-1.65(m),
1.80-1.98 (m), 2.14-2.21 (m), 2.49 (dd, 1H, H13), 2.84 (d,
1H), 2.99 (s, 1H, H7), 3.42 (d, 1H), 3.55 (dd, 1H), 3.55
(d, 1H), 3.64 (d, 1H), 3.78 (d, 1H), 4.05 (d, 1H), 5.43
(m, 1H, H14), 5.45(dd, 1H, H5), 831 (s, 1H, == ) f= 8.71
(brd, 2H, "2 H) .
Jii&: (ESI) m/z=766.43 (M+H) .

211 (A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: . | 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,

\_ 7 |3-= F AT EIA]-14[5- (2-38 -4-s"R &)
Br  |<1H-1, 2, 4-=#-1-2]-8[ (1R) -1, 2-—9 &
#*]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+ =41, 6a, 8, 10a-w9 ¥ 3 -4H-1,

[1595]

4a-7 BF -2H-3E FF[1, 2-c]°tbd-7-R BR

'"H NMR ( CD;0D, 600MHz, ppm) & 0.75 (s, 3H, Me), 0.76 (d.,
3H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H, Me), 0.89 (s, 3H,
Me), 0.90 (s, 9H, Me), 0.93 (s, 3H, Me), 1.15 (s, 3H, Me),
[159%] 1121 (s, 3H, Me), 1.22-1.31 (m), 1.39-1.44 (m ), 1.50-1.64 (m ),
1.80-1.96 (m), 2.10-2.21 (m), 2.48 (dd, 1H, H13), 2.84 (s,
1H, H7), 3.18 (d, 1H), 3.42 (d, 1H), 3.48 (dd, 1H), 3.70
(d, 1H), 3.78 (d, 1H), 4.09 (d, 1H), 5.47 (dd, 1H, HS5),
550 (m, 1H, H14), 7.62 (dd, 1H, *t="=% H), 8.23 (s, 1H,
=w), 871 (d, 1H, #t"gs H) # 8.86 (s, 1H, =t i H) .
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212 (A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: | 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,
N Y (= PAEATEIRISI (IR) -1; 2-=F &
ome | A ]-14-[5- (2-F A A -4-vko2 K ) -1H-1, 2, 4-
=v_1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+—=%-1, 6a, 8, 10a-m9 ¥
#K-4H-1, 4a-RBEF-2H-FEFF[1, 2-c]tbwa-7-RBR
'"H NMR ( CD;OD, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.76 (d,
15971 |3H» Me), 0.77 (s, 3H, Me), 0.85 (s, 9H, Me), 0.86 (d, 3H,
Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.17 (s, 3H, Me),
1.21 (s, 3H, Me), 1.23-1.34(m ), 1.41-1.45(m), 1.48-1.65 (m ),
1.82-1.98 (m), 2.06-2.10 (m), 2.14-2.21 (m), 2.56 (dd, 1H,
H13), 2.85 (s, 1H, H7), 2.87 (d, 1H), 3.45 (d, 1H), 3.58
(dd, 1H), 3.62 (d, 1H), 3.63 (d, 1H), 3.82 (d, 1H), 3.97
(s, 3H, OMe), 4.00 (d, 1H), 5.60 (dd, 1H, H5), 5.89 (m,
1H, H14), 7.10 (d, 1H, =g H), 7.28 (dd, 1H, #"2 Xk H),
8.15 (s, 1H, ==) #= 8.34 (d, 1H, =X H) .
Jiiig: (ESI) m/z=760.53 (M+H) .

33 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
% T\ 12aR; 14R, 15R) -15-[[ (2R ) -2-#& % -2, 3,
[1598] \_/ 3-ZF A THAIA]S[ (IR) -1, 2-—9¥ &

oH | #K]-14-[5- (2-F& K -4-sbeg K ) -1H-1, 2, 4-=v4
—l-fé.]—ls 6, 6a, 7, 8: 9, 10, 10a, IOba

11, 12, 12a-+=%&.-1, 6a, 8, 10a-v9 ¥ xk
-4H-1, 4a-RB%-2H-3EFF[1, 2-c]@-7-R B

'"H NMR ( CD;0D, 600MHz, ppm) & 0.79 (s, 3H, Me), 0.79 (d.,
3H, Me), 0.82 (s, 3H, Me), 0.88 (s, 9H, Me), 0.88 (d, 3H,
Me), 0.91 (s, 3H, Me), 0.92 (d, 3H, Me), 1.19 (s, 3H, Me),
[1599] |1.23 (s, 3H, Me), 1.23-1.36 (m ), 1.42-1.46 (m ), 1.48-1.68 (m ),
1.84-2.00 (m), 2.04-2.10 (m), 2.14-2.24 (m), 2.53 (dd, 1H,
H13), 2.87 (s, 1H, H7), 2.89 (d, 1H), 3.49 (d, 1H), 3.56
(dd, 1H), 3.68 (d, 1H), 3.70 (d, 1H), 391 (d, 1H), 4.03
(d, 1H), 5.61 (dd, 1H, H5), 591 (m, 1H, H14), 6.70 (d;
1H, #kwgsk H), 691 (d, 1H, =224k H), 7.65 (dd, 1H, st
v H) A= 8.17 (s, 1H, =v&) .
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[1600]

[1601]

[1602]

214 (A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

: ~\ |12aR, 14R, 15R) -14-[5- (2-&AH-4-v7Z K )

N | AHT 2 4= TIS (2R ) 284 -2,

NH, (3, 3-ZF A THAIA]S[ (IR) -1, 2-—F &

#41-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

12, 12a-+—4%&.-1, 6a, 8, 10a-v9 F X -4H-1,
4a-# BF-2H-3EFF[1, 2-c]tbvb-7-FA BR

'"H NMR ( CD;0OD, 600MHz, ppm) & 0.79 (s, 3H, Me), 0.79 (d,
3H, Me), 0.80 (s, 3H, Me), 0.88 (s, 9H, Me), 0.88 (d, 3H,
Me), 0.91 (s, 3H, Me), 0.92 (d, 3H, Me), 1.19 (s, 3H, Me),
1.23 (s, 3H, Me), 1.23-1.34(m ), 1.43-1.48 (m ), 1.48-1.69 (m ),
1.84-2.01 (m), 2.03-2.10 (m), 2.15-2.24 (m), 2.54 (dd, 1H,

H13), 2.87 (s, 1H, H7), 2.93 (d, 1H), 3.50 (d, 1H), 3.58
(dd, 1H), 3.66 (d, 1H), 3.69 (d, 1H), 3.89 (d, 1H), 4.02
(d, 1H), 5.61 (dd, 1H, H5), 5.75 (m, 1H, H14), 7.18 (d,
1H, #kez it H), 8.16 (s, 1H, == ), 8.18 (dd, 1H, wk=z i H)
#+ 831 (d, 1H, wkeg ik H) .

Jiiig&: (ESI) m/z=745.55 (M+H) .

215 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
12aR, 14R, 15R) -15-[[ (2R) -2-R& k-2, 3,
3-=Z 9 A THAIA]S] (IR) -1, 2-—9 R/
K ]-14-[5-[2- ( FBERIK ) -4-7b2 XK ]-1H-1, 2,

§ _N 4—__"-_"41—1—%]1, 63 6a, 7, 87 97 109 10a,

N\ / 10b, 11, 12, 12a-+—%&.-1, 6a; 8, 10a-IF
NcHo | 2-4H-1, 4a-ABF-2H-3EF[1, 2-c]t7h-7-# 6%
H

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.79 (s, 3H, Me), 0.79 (d.,
3H, Me), 0.80 (s, 3H, Me), 0.88 (s, 9H, Me), 0.88 (d, 3H,
Me), 0.89 (s, 3H, Me), 092 (d, 3H, Me), 1.20 (s, 3H, Me),
1.23 (s, 3H, Me), 1.23-1.34(m), 1.43-1.48(m), 1.48-1.69 (m),
1.84-2.01 (m), 2.07-2.13 (m), 2.15-2.24 (m), 2.58 (dd, 1H,
H13), 2.87 (s, 1H, H7), 291 (d, 1H), 3.47 (d, 1H), 3.58
(dd, 1H), 3.66 (d, 1H), 3.68 (d, 1H), 3.85 (d, 1H), 4.02
(d, 1H), 5.63 (dd, 1H, H5), 5.83 (m, 1H, H14), 7.12 (brd,
1H, wkeg Xk H), 8.16 (s, 1H, == ), 8.36(brd, 1H, g X H),
8.68 (brd, 1H, #t%& H) #= 9.48 (brs, 1H, F&K H) .
Jii&: (ESI) m/z=773.55 (M+H) .
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[1603]

[1604]

216 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: . | 12aR, 14R, 15R) -15-[[ (2R) -2-& -2, 3,
\_ 7 [3-ZFETEIRIS[ (IR) -1, 2-=F &
Me |3]-14-[5- (2-F K-4-mbme ik ) -1H-1, 2, 4-==¢
-1-41-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 128--+=%.-1, 6a, 8, 10a-wF i
-4H-1, 4a-RBF-2H-FEHF[1, 2-c]utrdh-7-HA B

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.77 (s, 3H, Me), 0.79 (d,
3H, Me), 0.80 (s, 3H, Me), 0.88 (s, 9H, Me), 0.89 (d, 3H,
Me), 0.90 (s, 3H, Me), 0.92 (d, 3H, Me), 1.20 (s, 3H, Me),
1.24 (s, 3H, Me), 1.25-1.36 (m ), 1.44-1.48 (m), 1.50-1.69 (m ),
1.84-2.02 (m), 2.08-2.14 (m), 2.16-2.24 (m), 2.65 (dd, 1H,

H13), 2.70 (s, 3H, Me), 2.88 (s, 1H, H7), 2.90 (d, 1H),

3.49 (d, 1H), 3.61 (dd, 1H), 3.66 (d, 1H), 3.69 (d, 1H),

3.84 (d, 1H), 4.04 (d, 1H), 5.66 (dd, 1H, HS5), 5.92 (m,

1H, H14), 7.71 (dd, 1H, ®ksgi H), 7.76 (brs, 1H, w2k
H), 822 (s, 1H, ==) # 8.71 (d, 1H, #k=2¥ H) .

Jiii&: (ESI) m/z=744.51 (M+H) .

217 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
ME: 126K, 14R: ISR) 15[ (2R) -2-H %2, 3,

: y [3FEFAETAIAIS[ (IR) -1, 2-=F &
\_ 7" | #]-14-[5- (2, 6-=F -4zt ) -1H-1, 2,
Me |4-=vwk-1-2k1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+—=%&.-1, 6a, 8, 10a-9 ¥
K -4H-1, 4a-ABF-2H-FEH[1, 2-c]obod-7-RBL

'"H NMR ( CD;0OD, 600MHz, ppm) 80.78 (s, 3H, Me), 0.79 (d,
3H, Me), 0.80 (s, 3H, Me), 0.88 (s, 9H, Me), 0.88 (d, 3H,
Me), 0.90 (s, 3H, Me), 0.92 (d, 3H, Me), 1.20 (s, 3H, Me),
1.24 (s, 3H, Me), 1.25-1.34(m), 1.44-1.46 (m), 1.50-1.69 (m ),
1.84-2.02 (m), 2.08-2.14 (m), 2.16-2.24 (m), 2.66 (dd, 1H,
H13), 2.74 (s, 6H, Me), 2.88 (s, 1H, H7), 2.91 (d, 1H),
3.50 (d, 1H), 3.62 (dd, 1H), 3.65 (d, 1H), 3.67 (d, 1H),
3.84 (d, 1H), 4.04 (d, 1H), 5.67 (dd, 1H, HS5), 5.93 (m,
1H, H14), 7.74 (s, 2H, #k%&€ 3 H) # 8.24 (s, 1H, =" ) .
Jii&: (ESI) m/z=758.57 (M+H) .
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218 (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
12aR, 14R, 15R) -15-[[ (2R) -2-& ¥ -2, 3,
— 3-=F A TEAIR]S[ (IR) -1, 2-—=9F &
N\ /| ]14-[5- (6-F H3otkmz k) -1H-1, 2, 4-=vk

oy |-1-#]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=4.-1, 6a, 8, 10a-m F i

-4H-1, 4a-HABEF-2H-3EF[1, 2-c]#budh-7-ZRBR

"H NMR ( CD;0OD, 600MHz, ppm) 8 0.79 (s, 3H, Me), 0.79 (d,
[1605] 3H, Me), 0.80 (s, 3H, Me), 0.88 (s, 9H, Me), 0.88 (d, 3H,
Me), 0.90 (s, 3H, Me), 0.92 (d, 3H, Me), 1.19 (s, 3H, Me),
1.23 (s, 3H, Me), 1.23-1.34(m ), 1.43-1.48 (m ), 1.48-1.69 (m ),
1.8442.01 (m), 2.03-2.10 (in); 2.152.24 (m); 2.55 (dd, 1H.
H13), 2.87 (s, 1H, H7), 290 (d, 1H), 3.50 (d, 1H), 3.59
(dd, 1H), 3.65 (d, 1H), 3.69 (d, 1H), 3.88 (d, 1H), 4.00
(d, 1H), 5.63 (dd, 1H, HS), 5.75 (m, 1H, H14), 6.71 (d,
1H, wkee ik H), 7.85 (d, 1H, vk=gi H), 7.90 (dd, 1H, st
wik H) # 8.10 (s, 1H, ==)

Jii&: (ESI) m/z=746.60 (M+H) .

i

219 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
CN 126R; 14R; 15R) <15-[[ (2R) 2-RA. K-2; 3,
\_/ 3= WRETRIB]IET (IR) =1, 22T H
coMe | A]-14-[5-[2- ( F A B K ) -4-t7€ K ]-1H-1, 2,
4-=wp.1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+=%&.-1, 6a, 8, 10a-=9
¥ 3 -4H-1, 4a-#@BF-2H-3E H[1, 2-c]oré-7-#
R
'H NMR (CD;0OD, 600 MHz, ppm) & 0.72 (s, 3H, Me), 0.77
[1606] (d, 3H, Me), 0.79 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.88 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me), 1.22 (s, 3H, Me), 1.23-1.37 (m), 1.41-1.46 (m),
1.49-1.66 (m), 1.82-1.93 (m), 1.95-2.01 (m), 2.08-2.14 (m),
2.15-2.23 (m), 2.68 (dd, 1H, HI13), 2.86 (s, 1H, H7), 2.90
(d, 1H), 3.46 (d, 1H), 3.58 (dd, 1H), 3.64 (d, 1H), 3.72
(d, 1H), 3.79 (d, 1H), 4.02 (s, 3H, COOMe), 4.04 (d, 1H),
5.64 (dd, 1H, H5), 5.85-5.92 (m, 1H, H14), 8.00 (dd, 1H,
ArH), 8.21 (s, 1H, ==), 8.50 (d, 1H, ArH), 8.91 (d, 1H,
ArH) .
Jiiig&: (ESI) m/z=788.65 (M+H) .
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[1607]

[1608]

[1609]

220 (A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-& % -2, 3,
— 3-=Z=FATAIRI]IS[ (IR) -1, 2-=F A
\ A ]-14-[5-[6- ( FEBEAL ) -3-sboz 2L ]-1H-1, 2,
come |4-=7"k-1-%]-1, 6, 6a, 7, 8, 9, 10, 10a,

10b, 11, 12, 12a-+=4&.-1, 6a, 8, 10a-W9 ¥
A -4H-1, 4a-#BF-2H-3E5F[1, 2-c]bvh-7-HK B4

'H NMR (CD;0D, 600 MHz, ppm) & 0.75 (s, 3H, Me), 0.77
(d, 3H, Me), 0.78 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d. 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me), 1.21 (s, 3H, Me), 1.23-1.35 (m), 1.41-1.45 (m),

1.49-1.66 (m), 1.81-1.99 (m), 2.07-2.13 (m), 2.14-2.23 (m),

2.62 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.89 (d, 1H), 3.45
(d, 1H), 3.55 (dd, 1H), 3.64 (d, 1H), 3.66 (d, 1H), 3.80
(d, 1H), 4.02 (s, 3H, COOMe), 4.03 (d, 1H), 5.62 (dd,

1H, HS), 5.79-5.85 (m, 1H, H14), 8.21 (s, 1H, ==&), 8.35
(d. 1H, ArH), 8.38 (dd, 1H, ArH), 9.05 (d, 1H, ArH) .

Jfiig: (ESI) m/z=788.68 (M+H) .

221 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

Lay 12aR, 14R, 15R) -14-[5-[6- ( & F B ) -3-vik

— w2 3 ]-1H-1, 2, 4-==¢-1-27]-15-[[ (2R) -2-%&

\ £, 3, =FETEIR]S (IR) -1, 2-=
conn, | F @ 3K]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,

11, 12, 12a-+=4%.-1, 6a, 8, 10a-wW F &
-4H-1, 4a-#/B3-2H-3EFF[1, 2-c]tb@-7-K B

'H NMR (CD;OD, 600 MHz, ppm) & 0.75 (s, 3H, Me), 0.77
(d, 3H, Me), 0.78 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me), 1.22 (s, 3H, Me), 1.23-1.36 (m), 1.41-1.46 (m),
1.49-1.66 (m), 1.81-1.99 (m), 2.07-2.23 (m), 2.63 (dd, 1H,
H13), 2.85 (s, 1H, H7), 2.89 (d, 1H), 3.45 (d, 1H), 3.56
(dd, 1H), 3.64 (d, 1H), 3.66 (d, 1H), 3.80 (d, 1H), 4.02
(d, 1H), 5.63 (dd, 1H, H5), 5.80-5.86 (m, 1H, H14), 8.20
(s, 1H, ==£), 831 (d, 1H, ArH), 8.34 (dd, 1H, ArH),
9.00 (d, 1H, ArH) .

Jitig: (ESI) m/z=773.60 (M+H) .
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223 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: = 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,
[1610] N\ / -=FETHEIR]IS[(IR) -1, 2-—=F &

come | Z51-14-[5-[4- ( F A A ) -2-9k22 K ]-1H-1, 2,
4-=vf_1-31-1, 6, 6a, 7, 8, 9, 10, 10a,

10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-w
¥ 3 -4H-1, 4a-#ABEF-2H-3EF[1, 2-c]#b7h-7-#%
i

'H NMR (CD;0OD, 600 MHz, ppm) & 0.65 (s, 3H, Me), 0.76
(d, 3H, Me), 0.76 (s, 3H, Me), 0.83 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s,
1611 |3H> Me), 1.20 (s, 3H, Me), 1.22-1.36 (m), 1.40-1.44 (m),
1.47-1.55 (m); 1.58-1.65 (m), 1.80-1.95 (m), 2.11-2.22 (m),
2.62 (dd, 1H, HI13), 2.83 (s, 1H, H7), 3.03 (d, 1H), 3.46
(d, 1H), 3.56 (dd, 1H), 3.66 (d, 1H), 3.68 (d, 1H), 3.87
(d, 1H), 3.99 (s, 3H, COOMe), 4.09 (d, 1H), 5.47 (dd,
1H, H5), 6.79-6.85 (m, 1H, HI14), 8.00 (3%, 1H, ArH), 8.13
(s, 1H, ==), 857 (%, 1H, ArH), 892 (%&£, 1H, ArH) .
Jiti%: (ESI) m/z=788.67 (M+H) .

223 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: = 12aR, 14R, 15R) -15-[[ (2R) -2-&#%-2, 3,
Q =P A TA]A]S[ (IR) -1, 2-=F &
coet | ZR1-14-[5-[4-( ZHF BL) -2-7k22 I ]-1H-1, 2,
4-==¢_1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+ =41, 6a, 8, 10a-w9
¥Rk -4H-1, 4a-A@EF-2H-3EHF[1, 2-c]otkvh-7-%
iy
'H NMR (CD;OD, 600 MHz, ppm) & 0.66 (s, 3H, Me), 0.76
[1612] (d, 3H, Me), 0.76 (s, 3H, Me), 0.83 (s, 9H, t-bu), 0.85
(d. 3H, Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s,
3H, Me), 1.20 (s, 3H, Me), 1.21-1.36 (m), 1.39-1.44 (m),
1.42 (t, 3H), 1.47-1.55 (m), 1.58-1.65 (m), 1.80-1.95 (m),
2.11-2.22 (m), 2.61 (dd, 1H, H13), 2.83 (s, 1H, H7), 3.04
(d, 1H), 3.47 (d, 1H), 3.56 (dd, 1H), 3.66 (d, 1H), 3.68
(d, 1H), 3.87(d, 1H), 4.09 (d, 1H), 4.45(q, 2H, COOCH, ),
5.47 (dd, 1H, HS), 6.79-6.85 (m, 1H, H14), 8.00 (%, 1H,
ArH), 8.13 (s, 1H, ==¢), 8.58 (%, 1H, ArH), 8.92 (&,
1H, ArH) .
i (ESI) m/z=802.70 (M+H) .
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224 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

; N= 12aR, 14R, 15R) -15-[[ (2R) -2-&%-2, 3,
Q 3-=Z WA TRIR]-14-[5- (4-F L -2-wbom 3 )

cop | -1H-1, 2, 4-=v#-1-35]-8-[ (IR) -1, 2-=F &
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+—=%.-1, 6a, 8, 10a-w9 ¥ X -4H-1,

4a-7A BF-2H-3E FF[1, 2-c]*tb7h-7-FK B

'"H NMR (CD;OD, 600 MHz, ppm) & 0.67 (s, 3H, Me), 0.77
[1613] (d, 3H, Me), 0.77 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d, 3H, Me), 1.16 (s,
3H, Me). 121 (s, 3H, Me), 1.22-136 (m ). 140-1.45 (m),
1.48-1.66 (m), 1.80-1.97 (m), 2.12-2.22 (m ), 2.66 (dd, 1H,
H13): 284 (s; 1H; H7 ), 3.00 (d, 1H). 343 (d> 1H): 354
(dd, 1H), 3.64 (d, 1H), 3.68 (d, 1H), 3.83 (d, 1H), 4.05
(d, 1H), 5.51 (dd, 1H, H5), 6.56-6.64 (m, 1H, H14), 7.89
(%, 1H, ArH), 8.07 (broad s, 1H, ==), 846 (%, 1H,
ArH), 8.75 (3, 1H, ArH) .

Ji#E: (ESI) m/z=774.65 (M+H) .

985 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: N= 12aR, 14R, 15R) -14-[5-[4- ( R FBLX ) -2-
N\ / b K ]-1H-1, 2, 4-==-1-31-15-[[ (2R) -2-
conn, | BHR-2, 3, 3-=Z WA TH]IA]-8-[ (1IR) -1, 2-
—¥%&#]1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-v9
¥ & -4H-1, 4a-"BF-2H-FEF[1, 2-c]b7@-7-&
7y

[1614]

'H NMR (CD;0D, 600 MHz, ppm) & 0.67 (s, 3H, Me), 0.77
(d, 3H, Me), 0.77 (s, 3H, Me), 0.83 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.89 (d, 3H, Me), 0.89 (s, 3H, Me), 1.15 (s,
3H, Me), 1.21 (s, 3H, Me), 1.22-1.36 (m), 1.40-1.45 (m),
1.48-1.56 (m), 1.59-1.66 (m), 1.80-1.97 (m), 2.12-2.22 (m),
[1615] |2.62 (dd, 1H, HI13), 2.84 (s, 1H, H7), 3.03 (d, 1H), 3.47
(d, 1H), 3.57 (dd, 1H), 3.65 (d, 1H), 3.67 (d, 1H), 3.87
(d, 1H), 4.09 (d, 1H), 5.48 (dd, 1H, H5), 6.74-6.80 (m,
1H, H14), 7.87 (dd, 1H, ArH), 8.12 (s, 1H, == ), 8.45 (d,
1H, ArH), 8.87 (d, 1H, ArH) .

Jiii&: (ESI) m/z=773.66 (M+H) .
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[1616]

[1617]

[1618]

226 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
i« 12aR, 14R, 15R) -14-[5-[5- (A FHLIL ) 2-vtk
=N w2 3 ]-1H-1, 2, 4-==¢-1-27]-15-[[ (2R) -2-%&

N\ / -2, 3, 3-=ZFATAIAI-S[ (IR) -1, 2-=
conn, | F @ K]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,

11, 12, 12a-+=4%.-1, 6a, 8, 10a-wW F &

-4H-1, 4a-RBF-2H-FEH[1, 2-c]otbv@-7-R B

'H NMR (CD;OD, 600 MHz, ppm) & 0.65 (s, 3H, Me), 0.76
(d, 3H, Me), 0.77 (s, 3H, Me), 0.82 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.89 (d, 3H, Me), 0.89 (s, 3H, Me), 1.16 (s,
3H, Me), 1.21 (s, 3H, Me), 1.22-1.37 (m), 1.40-1.45 (m),
1.48-1.67 (m); 1.59-1.66 (m), 1.80-1.97 (m); 2.12-2.23 (m);
2.63 (dd, 1H, H13), 2.83 (s, 1H, H7), 3.01 (d, 1H), 3.47
(d, 1H), 3.58 (dd, 1H), 3.65 (d, 1H), 3.67 (d, 1H), 3.87
(d, 1H), 4.09 (d, 1H), 5.48 (dd, 1H, HS), 6.81-6.87 (m,
1H, H14), 8.13 (s, 1H, == ), 8.16 (d, 1H, ArH), 8.40 (dd,
1H, ArH), 9.19 (d, 1H, ArH) .

Jitig: (ESI) m/z=773.60 (M+H) .

227 A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

é@ 12aR, 14R, 15R) -15-[[ (2R) -2-&&-2, 3,

3-Z 9 A THRIA]-14-[5-( 3-F 3L K )-1H-1, 2,
N [4-=v-1-K]1-8[ (1IR) -1, 2-=F&F%]-1, 6,
6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+

—&.-1, 6a, 8, 10a-w ¥ 3} -4H-1, 4a- A B
2H-FEH[1, 2-c]rtkvb-7-HK BR

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.77
(s, 3H, Me), 0.78 (s, 3H, Me), 0.86 (d, 3H, Me), 0.86 (s,
9H, t-bu), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s, 3H,
Me), 1.21 (s, 3H, Me), 1.23-1.36 (m), 1.41-1.46 (m), 1.49-1.66
(m), 1.80-1.99 (m), 2.04-2.11 (m), 2.14-2.23 (m), 2.61 (dd,
1H, H13), 2.85 (s, 1H, H7), 292 (d, 1H), 3.44 (d, 1H),
3.56 (dd, 1H), 3.62 (d, 1H), 3.64 (d, 1H), 3.80 (d, 1H),
4,01 (d, 1H), 5.63 (dd, 1H, HS5), 5.80-5.86 (m, 1H, H14),
7.79 (t, 1H, ArH), 7.95 (dt, 1H, ArH), 8.05 (dt, 1H, ArH),
8.09 (t, 1H, ArH), 8.15 (s, 1H, =#&) .

Jiig: (ESI) m/z=754.57 (M+H) .
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[1619]

[1620]

228 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
EQ 12aR, 14R, 15R) -14-[5-[3- (A FHLAL ) X
A]-1H-1, 2, 4-==k-1-%]-15-[[ (2R) 2-& %

CONH, [ -2, 3, 3-= WA THK]IA]-8[ (IR) -1, 2- =¥

A #k]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,

11, 12, 12a-+=4%K.,-1, 6a, 8, 10a-w9 F 3
-4H-1, 4a-ABEF-2H-FEF[1, 2-c]obmh-7-FRBR

'H NMR (CD;0D, 600 MHz, ppm) &8 0.77 (s, 6H, 2Me), 0.77
(d, 3H, Me), 0.86 (s, 9H, t-bu), 0.86 (d, 3H, Me), 0.87
(s, 3H, Me), 090 (d, 3H, Me), 1.18 (s, 3H, Me), 1.22 (s,
3H, Me ), 1.23-1.35(m ), 1.41-1.45(m ), 1.49-1.66(m ), 1.80-1.98
(m), 2.06-2.12(m), 2.13-222 (m), 2.60 (dd, 1H, H13 ); 2.85
(s; 1H, H7), 294 (d; TH); 342 (d: 1H), 3.52 (dd; 1H);
3.65(d, 1H), 3.65(d, 1H), 3.81 (d, 1H), 4.01 (d, 1H), 5.63
(dd, 1H, H5), 5.89-595 (m, 1H, H14), 7.69 (t, 1H, ArH),
7.92 (dt, 1H, ArH), 8.05 (dt, 1H, ArH), 8.13 (s, 1H, ==),
834 (t, 1H, ArH) .

Jiig: (ESI) m/z=772.77 (M+H) .

229 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
Q 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,
3-=Z 9 A THEIR]S[ (IR) -1, 2-—F &
coMe | 25 ]-14-[5-[3- ( ¥ A I ) RKIK]J-1H-1, 2, 4-
=v_1-%1]-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+=%K.-1, 6a, 8, 10a-m
¥ ¥ -4H-1, 4a-#ABF-2H-FEF[1, 2-c]*b7h-7-&
AR

'H NMR (CD;OD, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.78
(d, 3H, Me), 0.79 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.19 (s,
3H, Me), 1.22 (s, 3H, Me), 1.23-1.37 (m), 1.41-1.46 (m),
1.50-1.56 (m), 1.57-1.67 (m ), 1.80-1.94 (m ), 1.95-2.01 (m),
2.08-2.14 (m), 2.15-2.24 (m ), 2.64 (dd, 1H, H13), 2.86 (s,
1H, BH7). 2.93 (d, 1H), 3.42 (d, 1H), 3.55 {(dd. 1H), 3.63
(d, 1H), 3.69(d, 1H), 3.78 (d, 1H), 3.96 (s, 3H, COOMe ),
402 (d, 1H), 563 (dd, 1H, H5), 5.85-591 (m, 1H, H14),
7.72 (t, 1H, ArH), 7.98 (dt, 1H, ArH), 8.14 (s, 1H, ==¢),
8.20 (dt, 1H, ArH), 842 (t, 1H, ArH) .

JiiE: (ESI) m/z=787.62 (M+H) .
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[1621]

[1622]

[1623]

230 A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

§Q 12aR, 14R, 15R ) -14-[5-[3- ( & ¥ £ )

X]-1H-1, 2, 4-==p-1-%]-15-[[ (2R) 2-£& %
NHp | -2, 3, 3-=F A THAIRA]-8[ (IR) -1, 2-=F
& #4]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=4%&.-1, 6a, 8, 10a-m9 F 3

-4H-1, 4a-RABF-2H-3EFF[1, 2-c]buh-7-K B8R

'H NMR (CD;0D, 500 MHz, ppm) & 0.80 (s, 3H, Me), 0.80
(d, 3H, Me), 0.83 (s, 3H, Me), 0.88 (d, 3H, Me), 0.88 (s,
9H, t-bu), 0.90 (s, 3H, Me), 0.92 (d, 3H, Me), 1.20 (s, 3H,
Me), 1.24 (s, 3H, Me), 1.24-1.38 (m), 1.43-1.48 (m), 1.51-1.69
(m), 1.82-2.01 (m), 2.06-2.13 (m), 2.16-2.25 (m), 2.54 (dd,
1H, H13), 2.87 (s, 1H, H7); 2.96 (d; 1H); 3.48 (d, 1H ),
3.58 (dd, 1H), 3.62 (d, 1H), 3.65 (d, 1H), 3.84 (d, 1H),
4.04(d, 1H), 4.25(s, 2H, CH,NH, ), 5.61(dd, 1H, H5), 5.88-5.95
(m, 1H, H14), 7.70-7.72 (m, ArH), 7.78 (% t, 1H, ArH),
7.83-7.87 (m, ArH), 8.18 (s, 1H, ==) .

Jfiig: (ESI) m/z=758.67 (M+H) .

231 |A = (1S, 4aR, 6aS., 7R, 8R, 10aR, 10bR,
QF 12aR, 14R, 15R) -15-[[ (2R) -2-& & -2, 3,
3-ZF A TRAIAI-I4-[5- (3, 4-—®,XRK)

F -1H-1, 2, 4-=7¢-1-%]-8[(1IR)-1, 2-—F &
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ -4H-1,
da-7 BF-2H-FE F[1, 2-c]etbedh-7-F B8R

'H NMR (CD;0D, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.78
(d, 3H, Me), 0.79 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.19 (s,
3H, Me), 1.22 (s, 3H, Me), 1.23-1.37 (m), 1.41-1.46 (m),
1.50-1.56 (m), 1.57-1.67 (m), 1.80-1.94 (m), 1.95-2.01 (m),
2.08-2.14 (m), 2.15-2.24 (m), 2.64 (dd, 1H, H13), 2.86 (s,
1H, H7), 293 (d, 1H), 3.42 (d, 1H), 3.55 (dd, 1H), 3.63
(d, 1H), 3.69(d, 1H), 3.78 (d, 1H), 3.96 (s, 3H, COOMe ),
402 (d, 1H), 5.63 (dd, 1H, H5), 5.85-591 (m, 1H, H14),
7.72 (t, 1H, ArH), 7.98 (dt, 1H, ArH), 8.14 (s, 1H, ==),
8.20 (dt, 1H, ArH), 842 (t, 1H, ArH) .

Jiii: (ESI) m/z=787.62 (M+H) .
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232 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, I10bR,

—@w 12aR, 14R, 15R) -15-[[ (2R) -2-& -2, 3,
3= A TAIAR]IS[ (IR) -1, 2-=F &

A 1-14-[5- (4-F K3k ) -1H-1, 2, 4-==-]-

v

[1624]

#*]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12: 123—’#‘:—5‘&.—1-; 633 83 10&—@‘?%—41‘['1:
da- 7 BE-2H-FE F[1, 2-c]vbuh-7-FRBL

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.78
(s, 3H, Me), 0.80 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
[1625] |3H> Me), 1.21 (s, 3H, Me), 1.23-1.35 (m), 1.41-1.46 (m),
1.49-1.66 (m), 1.80-1.99 (m), 2.02-2.09 (m), 2.13-2.23 (m),
2.54 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.88 (d, 1H), 3.43
(d, 1H), 3.55 (dd, 1H), 3.61 (d, 1H), 3.64 (d, 1H), 3.82
(d, 1H), 398 (d, 1H), 5.60 (dd, 1H, HS5), 5.84-5.90 (m,
1H, H14), 6.95 (d, 2H, ArH), 7.56 (d, 2H, ArH), 8.10 (s,
1H, ==&) .

Jii&: (ESI) m/z=745.55 (M+H) .

233 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
g{%oa 12aR, 14R, 15R) -15-[[ (2R) -2-8& -2, 3,

3-=ZF A TEIR]S[ (IR) -1, 2-—=F &
#K]-14-[5- (4-THEFKHK) -1H-1, 2, 4-=7%-1-
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,

12, 12a-+=%.-1, 6a, 8, 10a-w ¥ ¥, -4H-1,
4a- 7 BF-2H-3E FF[1, 2-c]obv@-7-FKBR

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.78
[1626] (s, 3H, Me), 0.80 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(s, 3H, Me), 0.86 (d, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me), 1.21 (s, 3H, Me), 1.23-1.36 (m), 1.41 (t, 3H),
1.41-1.45 (m), 1.49-1.66 (m), 1.80-1.99 (m), 2.03-2.10 (m),
2.14-2.23 (m), 2.54 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.88
(ds 1H); 3.43 (d» 1H), 3.55 (dd; 1H); 3.60 (d, 1H); 3.64
(d, 1H), 3.81 (d, 1H), 3.98 (d, 1H), 4.11 (g, 2H, OCH,),
5.60 (dd, 1H, H5), 5.83-5.90 (m, 1H, H14), 7.09 (d, 2H,
ArH), 7.65 (d, 2H, ArH), 8.08 (s, 1H, ==) .

Jiig: (ESI) m/z=773.68 (M+H) .

234 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

1627 &=
L1627] 124R, 14R, 15R) -15-[[ {2R) -2-@ -2, 3,
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[1628]

[1629]

EOC& 3-=ZFATAIAS[ (IR) -1, 2-=F A
AJ-14-[5-[4- (=R FHX) XXK]-1H-1, 2, 4-
=wg.1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10bs 11 12; 12a-t+—=—#F.-1, 6a; 8 10a-¥9

W 3 -4H-1, 4a-#BF-2H-3E5F[1, 2-c]b7h-7-&
AR

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (s, 3H, Me), 0.77
(d, 3H, Me), 0.78 (s, 3H, Me), 0.86 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me), 1.21 (s, 3H, Me), 1.23-1.36 (m), 1.41-1.46 (m),
1.49-1.66 (m), 1.80-1.99 (m), 2.07-2.13 (m), 2.14-2.23 (m),
262 (dd, 1H, H13 ), 2.85 (&, 1IH, H7 ), 2.88 (d, 1H), 3.43
(ds 1H); 3.55 (d4d, 1H), 3.64 (d, 1H), 3.68 (d; 1H), 3.79
(d, TH); 401 {(d, 1H), 564 (dd4, 1H, H5). 5.82-5.88 ( m;
1H, H14), 791 (d. 2H, ArH), 794 (d, 2H, ArH). 8.16 (s,
1H, ==) .

Jiig&: (ESI) m/z=797.59 (M+H) .

235 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-&&-2, 3,
3-Z R T RIR]-14-[5- (4-ZF 2L ) -1H-1, 2,
4= vkl 18- (IR) =1, 2-—9 HE]-1. 6;
co |68s 7> 8 9, 10, 10a, 10b, 11, 12, 12a-+
—%.-1, 6a, 8, 10a-v9 F % -4H-1, 4a-7A B
2H-3EFF[1, 2-c]bvh-7-H B4

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.78
(s, 6H, 2Me), 0.86 (s, 9H, t-bu), 0.86 (d, 3H, Me), 0.86
(s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s, 3H, Me), 1.22 (s,
3H, Me ), 1.23-1.36(m), 1.40-1.46 (m), 1.49-1.66 (m), 1.81-1.99
(m), 2.06-2.12 (m), 2.14-2.23 (m), 2.60 (dd, 1H, H13), 2.86
(s, 1H, H7), 2.89 (d, 1H), 3.43 (ds» 1H), 3.55 (dd; 1H);
3.62 (d, 1H), 3.66 (d, 1H), 3.80 (d, 1H), 4.01 (d, 1H), 5.64
(dd, 1H, H5), 5.84-591 (m, 1H, H14), 7.85 (d, 2H, ArH),
8.14 (s, 1H, =), 821 (d, 2H, ArH) .

Ji#g: (ESI) m/z=773.53 (M+H) .
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[1630]

[1631]

[1632]

236

>
Il

(1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
LA\ 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,
3-=Z= 9 X TAIAIS[ (IR) -1, 2-—9¥ &
AK]-14-[5-[4- ( ¥ 2K ) KIAK]-1H-1, 2, 4-=
come | -1-4]-1, 6, 6a, 7, 8 9, 10, 10a, 10b,
11, 12, 12a-+=4%.-1, 6a, 8, 10a-m F %k
-4H-1, 4a-AB%-2H-3EHF[1, 2-c]b7@-7-R B

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.78
(s, 3H, Me), 0.78 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.86 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me). 1.22 (s, 3H, Me), 1.23-135 (m ). 1.41-1.45 (m),

1.49-1.66 (m), 1.80-1.93 (m), 1.93-1.99 (m ), 2.06-2.12 (m ),

2.14-2.23 (m), 2.59 (dd, 1H, H13), 2.85 (s, 1H, H7), 2.88
(d: IHD): 343 (ds 1H): 355 (dd:. 1H), 3.62 (d, TH): 3.65
(d, 1H), 3.79 (d, 1H), 3.95(s, 3H, COOMe), 4.01 (d, 1H),
5.63 (dd, 1H, H5), 5.83-5.90 (m, 1H, HI14), 7.86 (d, 2H,

ArH), 8.15 (s, 1H, ==), 821 (d, 2H, ArH) .

Jiii: (ESI) m/z=787.62 (M+H) .

287 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-&&-2, 3,
3-=F A TEIA]S] (IR) -1 2= &
2 ]-14-[5-[4- (TR FBE) & ]-1H-1, 2, 4-=
coet | "-1-%]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=—%&.-1, 6a, 8, 10a-13 F i
-4H-1, 4a-RABF-2H-3E FF[1, 2-c]tuh-7-FK B

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.78
(s, 6H, 2Me), 0.86 (s, 9H, t-bu), 0.86 (d, 3H, Me), 0.86
(s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s, 3H, Me), 1.22 (s,
3H, Me), 1.23-1.38 (m), 1.40 (t, 3H), 1.41-1.46 (m), 1.49-1.66
(m), 1.80-1.93 (m), 1.94-1.99 (m), 2.06-2.12 (m), 2.14-2.23
(m), 2.60 (dd, 1H, H13), 2.86 (s, 1H, H7), 2.88 (d, 1H),
3.43 (d, 1H), 3.55 (dd, 1H), 3.62 (d, 1H), 3.66 (d, 1H),
3.79 (d, 1H), 4.00 (d, 1H), 4.41 (dq, 2H, COOCH,), 5.63
(dd, 1H, H5), 5.84-5.90 (m, 1H, H14), 7.86 (d, 2H, ArH),
8.15 (s, 1H, =m=k), 821 (d, 2H, ArH) .

Jfiig: (ESI) m/z=801.60 (M+H) .
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>
I

238 (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
L3 12aR, 14R, 15R) -14-[5-[4- ( R FHLAL ) X
#1-1H-1, 2, 4-==k-1-%7]-15-[[ (2R) -2-8 %
-2, 3, 3-=FATHAIA]-8[ (IR) -1, 2-=¥F
conn, | P #&]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=4%.-1, 6a, 8, 10a-mW F £
-4H-1, 4a-RBF-2H-3EHF[1, 2-c]b7@a-7-R B
'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.78
[1633] (s, 6H, 2Me), 0.86 (s, 9H, t-bu), 0.86 (d, 3H, Me), 0.86
(s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s, 3H, Me), 1.22 (s,
3H, Me), 1.23-1.36 (m), 1.41-1.46 (m), 1.49-1.66 (m), 1.80-1.99
(m), 2.06-2.12 (m), 2.14-2.23 (m), 2.60 (dd, 1H, H13), 2.86
(s, 1H, H7), 2.89 (d, 1H), 3.43 (d, 1H), 3.55 (dd, 1H),
3.62 (d, 1H), 3.64 (d, 1H), 3.80 (d, 1H), 4.01 (d, 1H), 5.62
(dd, 1H, H5), 5.85-5.91 (m, 1H, H14), 7.84 (d, 2H, ArH),
8.07 (d, 2H, ArH), 8.14 (s, 1H, ==) .

Jiig&: (ESI) m/z=772.78 (M+H) .

239 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-& -2, 3,
3-ZF AT AIA]-14-[5-[4-[ (=F&HK) FH]
*#%X]-1H-1, 2, 4-=v»#-1-%]-8-[ (1R) -1, 2-
NMe] — T A 2 ]-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+—=%.-1, 6a, 8, 10a-= ¥

[1634]

A -4H-1, 4a-H"BF-2H-FEH[1, 2-c]=tvd-7-RBR

'H NMR (CD;OD, 600 MHz, ppm) & 0.77 (d, 3H, Me), 0.77
(s, 3H, Me), 0.81 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.86
(d, 3H, Me), 0.87 (s, 3H, Me), 0.90 (d, 3H, Me), 1.18 (s,
3H, Me), 1.21 (s, 3H, Me), 1.23-1.36 (m), 1.41-1.46 (m),
[1635] | 1.49-1.66 (m), 1.81-1.98 (m), 2.05-2.11 (m), 2.14-2.23 (m),
2.55(dd, 1H, H13), 2.85(s, 1H, H7), 2.90( &% s, 6H, 2NMe ),
293 (d, 1H), 3.44 (d, 1H), 3.55 (dd, 1H), 3.59 (d, 1H),
3.60 (d, 1H), 3.79 (d, 1H), 4.03 (d, 1H), 4.41 (abq, 2H,
CH,N), 5.59 (dd, 1H, H5), 5.83-5.89 (m, 1H, H14), 7.73 (d,
2H, ArH), 7.87 (d, 2H, ArH), 8.16 (s, 1H, ==#) .

JiiiE: (ESI) m/z=786.67 (M+H) .

[1636]  SZjiif51]240-249
[1637] N IRA YR FH S ALLAE I S it 451 3 34 1 7 v i) 4%
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[1638]

RII— g [14R, 15R) -15- (2-FJL-2-F AR HAIKL) -8-[ (IR)
RII — -1, 2-=% AK]-14-[5- (4-7k22IL) -1H-1, 2, 4-

[1639] Me E_m_t_]_ftk]_l, 6, 6a, 7, 8, 9, 10, 10a, 10b,

RIV = lla 125 lza'+—-;_ibi'ls 6as 8'} lO&—E?%
M -4H-1, 4a-RBF-2H-3EH[1, 2-c]utwh-7-A B

'H NMR (CD;0D, 500 MHz, ppm) & 0.79 (s, 3H, Me), 0.79
(d, 3H, Me), 0.88 (d, 3H, Me), 0.88 (s, 3H, Me), 0.92 (d,
3H, Me), 0.93 (s, 3H, Me), 1.09 (s, 3H, Me), 1.19 (s, 3H,
Me), 1.23 (s, 3H, Me), 1.25-1.39(m ), 1.42-1.48 (m), 1.50-1.68
(m), 1.83-2.00 (m), 2.07-2.14 (m), 2.15-2.25 (m), 2.57 (dd,
1H, H13), 2.75 (d, 1H), 2.87 (s, 1H, H7), 3.49 (d, 1H),
3.49 (d, 1H), 3.56 (dd, 1H), 3.66 (d, 1H), 3.82 (d, 1H),
4.00 (d, 1H), 5.60 (dd, 1H, HS5), 5.88-5.95 (m, 1H, H14),
7.98 (d, 2H, ArH), 822 (s, 1H, ==t), 8.88 (d, 2H, ArH) .
Jiti: (ESI) m/z=688.65 (M+H) .

[1640]

241 |[rI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII— g [14R, 15R) -15- (2-RHK-2-ZHK T HIHK) -8-[ (IR)
RII = |-1, 2-=F A K]-14-[5- (4-mksZ i) -1H-1, 2, 4-
Et =vp_1-%1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
RIV =—|11, 12, 12a-+ = &-1, 6a, 8, 10a-m ¥ X
Et -4H-1, 4a-RBF-2H-3EFF[1, 2-c]tb7h-7-R B
'HNMR (CD;OD, 500 MHz, ppm) 0.62 (t, J=7.6 Hz, 3H),
0.74 —0.80 (m, 9H), 0.86 (d, J=6.6 Hz, 1H), 0.88 (s, 3H),
0.90 (d, J=6.8 Hz, 3H), 1.14 — 1.67 (m), 1.17 (s, 3H), 1.22
(s, 3H), 1.80-2.0 (m), 2.06 (m, 1H), 2.13-2.23 (m, 2H),
2.53 (dd, J=13.7 Hz, 6.2 Hz, 1H), 2.85(s, 1H), 2.91 (d, J=10.1
Hz, 1H), 3.43-3.49 (m, 2H), 3.54 (dd, J=11.7 Hz, 1.8 Hz,
1H), 3.64 (d, J=11.6 Hz, 1H), 3.80 (d, J=12.1 Hz, 1H), 4.0l
(d, J=9.8 Hz, 1H), 5.59 (m, 1H), 5.88 (m, 1H), 7.82 (m,
2H), 8.19 (s, 1H), 8.81 (m, 1H) .

Jig: (ESI) m/z=716.64 (M+H) .

[1641]
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[1642]

[1643]

[1644]

242 (Rl (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
Me 4R, 15R ) ~B-[ (1R} <Is 2-=F ARIS5-R-TA
RII=g |-2-( P& ) TRK]-14-[5-(4-skeg 3L ) -1H-1, 2,
RII —|4-=w-1-%1]-1, 6, 6a, 7, 8, 9, 10, 10a,

Il

Et 10b, 11, 12, 12a-+=4%.-1, 6a, 8, 10a-m9 F i
RIV = |-4H-1, 4a-&BEF-2H-3E F[1, 2-c]otkbvh-7-# B4
Et

'"HNMR (CD;OD, 500 MHz, ppm) 0.63 (t, J=7.6 Hz, 3H),
0.76 — 0.81 (m, 9H), 0.86 (d, J=6.6 Hz, 3H), 0.90 (s, 9H),
0.90 (d, 3H, #4#Ed#k ), 1.15-1.67 (m), 1.17 (s, 3H), 1.21
(s, 3H), 1.82-2.06 (m), 2.13—-2.23 (m, 2H), 2.37 (s, 3H),
2.54 (dd, J=13.7 Hz, 6.2 Hz, 1H), 2.85 (s, 1H), 3.01 (d, J=10.7
Hz, 1H), 3.48 (d, J=11.9 Hz, 1H), 3.56 (dd, J=11.7 Hz, 2.1 Hz,
1H), 3.60 (d, J=11.0Hz, 1H), 3.66 (d, J=11.7Hz, 1H), 3.76
(d, J=12.1 Hz, 1H), 4.01 (d, J=9.6 Hz, 1H), 5.59 (m, 1H),
587 (m, 1H), 7.84 (m, 2H), 821 (s, 1H), 8.83 (m, 2H) .
JiiE: (ESI) m/z=730.71 (M+H) .

243 |RI=H (18 4aRy 648y TR, BB 106R.s; 10bR,
RII=g [12aR, 14R, 15R) -15-[[ (2R) -2-& % -3, 3-=
RII  — | PATHRIRIS[(IR)-1, 2-=F &®HK]-14-[5-(4-
t-Biu ez & ) -1H-1, 2, 4-==¢-1-%]-1, 6, 6a, 7,

RIV—y |8 9, 10, 10a, 10b, 11, 12, 12a-+=%-1,
6a, 8, 10a-v9 ¥ & -4H-1, 4a-%& BE-2H-3E 5 [1,
2-c]eth o -7-2R R

'H NMR (CD;OD, 500 MHz, ppm) 0.77 (s, 3H), 0.78 (d,
J=6.9 Hz, 1H), 0.83 (s, 9H), 0.86 (s, 3H), 0.86 (d, J=6.6 Hz,
1H), 091 (d, J=6.7Hz, 1H), 1.19 (s, 3H), 1.22 (s, 3H), 1.23
—1.68(m); 1.80—1.98 (m), 2.15—-2.24 (), 241 (dd, J=10.2
Hz, 2.7 Hz, 1H), 2.54 (dd, J=13.6 Hz, 6.3 Hz, 1H), 2.85 (s,
1H), 2.91 (dd, J=10.6 Hz, 2.7Hz, 1H), 3.42-3.50 (m, 2H),
3.53 (dd, J=11.9 Hz, 1.9 Hz, 1H), 3.62 (d, J=11.6 Hz, 1H),
3.84 (d, 1H, 34k ), 3.84 (d, 1H, FoH#EE ), 5.58 (m,
1H), 584 (m, 1H), 7.85 (m, 2H), 821 (s, 1H), 8.81 (m,
2H) .

Jiiig: (ESI) m/z=716.64 (M+H) .
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[1645]

[1646]

[1647]

[1648]

244 |RI=yg | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,

RI=g [14R, 15R) -15-[[ (28) -2-& X-2, 3-—FETX]

RIN = | #&J-8-[ (IR) -1, 2-=F & K]-14-[5- (4-wbu Ik )

Me -1H-1, 2, 4-=v-1-4&]-1, 6, 6a, 7, 8, 9,

rIV —|10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,

2 P 10a-w9 ¥ 2 -4H-1, 4a- % BE-2H-3E 5F[1, 2-c]*t"h
-7-FR BB

JFiE: (ESI) m/z=717 (M+H) .

245 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII—yg |14R, 15R ) -15-[[ (2R ) -2-& % -2-K & # ]
RIN —|#]-8-[ (IR) -1, 2-=F & K]-14-[5- (4-tme k)

Ph -1H-1, 2, 4-=7#-1-%]-1, 6, 6a, 7, 8, 9,

rIV |10, 10a, 10b, 11, 12, 12a-+=%-1, 6a, 8,

Me 10a-v9 ¥ JX -4H-1, 4a-# BF-2H-3E 5F[1, 2-c]kvh
-7-RBR

'"H NMR ( MeOH-d4, 500MHz, ppm) 80.80 (m, 9H), 0.85 (d,
3H), 0.90 (d, 3H), 1.20 (s, 3H), 1.23 (s, 3H), 1.23-1.40 ( m,
3H), 1.42 (s, 3H), 1.43-1.70 (m, 4H), 1.80-2.10 (m, 10H),
2.43 (m, 1H), 2.83 (m, 1H), 3.15 (d, 1H), 3.50 (m, 3H),
3.75 (d, 1H), 3.80 (d, 1H), 4.03 (d, 1H), 5.53 (m, 1H),
5.88 (m, 1H), 7.22-7.40 (m, 5H), 7.70 (d, 2H), 8.23 (s, 1H),
8.78 (d, 2H)

Jiiig: (ESI) m/z=751 (M+H) .

246 | Rl = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
RII = g4 12aR; 14R, 15R) -15-[[ (2R) 2-F#| & -2- ( 1-
RIII _|FEZFEAL) AEAIA]S[ (IR) -1, 2-=F &

1-Me-cPr | 2 1-14-[5- (4-vko2 k) -1H-1, 2, 4- == -1-
RIV = Me |#]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=4&.-1, 63, 8, 10a-m9 ¥ X 4H-1,
4a-7 BE-2H-FE F[1, 2-c]ubedh-7-FRBR

'H NMR ( MeOH-d;, 500MHz, ppm, &34 3& ) 5 0.30 (m, 2H),
042 (m., 1H), 062 (m, 1H), 3.84 (s, 1H), 562 (m, 1H),
590 (m, 1H), 783 (m, 2H), 822 (&, 1H), §84 (m, 2H)
JiiiE: (ESI) m/z=729 (M+H) .
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[1649]

[1650]

[1651]

[1652]

[1653]
[1654]

RII = Me |12aR, 14R, 15R) -15-[[ (2R) -2- (=F &%)

RIII _[-2, 3, 3-=F A THAIA]-8[ (IR) -1, 2-=—F A

t-Bu 3£ ]-14-[5-( 4-wtm2 3% )-1H-1, 2, 4-=r¢-1-%]-1,
rIV  —|6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-
Me + = &.-1, 6a, 8, 10a-w9 ¥ X -4H-1, 4a-REF

2H-3E5F[1, 2-c]whwh-7-F B4R

'"H NMR ( MeOH-d4, 500MHz, ppm, ## M 34k )5 0.80 (m, 9H ),
0.90 (m, 9H), 1.00 (s, 9H), 1.20 (s, 3H), 1.22 (s, 3H), 2.77
(s, 3H), 2.84 (s, 1H), 2.92 (s, 3H), 562 (m, 1H), 590
(m, 1H), 7.82 (d, 2H), 8.22 (s, 1H), 8.82 (d, 2H) .

JfiiE&: (ESI) m/z=759 (M+H) .

RII—[g |12aR, 14R, 15R) -8-[ (IR) -1, 2-= 9 &
AJ-15-[[ (2R) -2- (T &HK) -2, 3, 3-=Z=F AT

RINI =
t-Bu A J#]-14-[5- (4-sk=2 2K ) -1H-1, 2, 4-=7-1-
RIV — ZE,_E]—I) 63 63.) 73 8) 9) 10) 103) lOba 113
Me 123 12a—"’“;§i-la 63.3 8) 103—@?%—41‘['15

4a-R BE-2H-FEFF[1, 2-c]vtbedh-7-4 B4

'"H NMR ( MeOH-d4, 500MHz, ppm, &4FM 43k ) 80.72 (s, 3H),
0.75 (m, 6H), 090 (m, 18H), 1.18 (s, 3H), 1.23 (s, 3H),
2.83 (s, 1H), 5.60 (m, 1H), 5.83 (m, 1H), 7.80 (d, 2H),
8.20 (s, 1H), 8.80 (d, 2H) .

Jfig: (ESI) m/z=759 (M+H) .

249 RI = n—-pr ( IS ) 4aR ) 6aS 2 7R ’ SR ’ loaR. ] lObR ’
RII-—yg |12aR, 14R, 15R) -8-[ (IR) -1, 2-—9F &
K 1-14-[5- (4-mbeg XX ) -1H-1, 2, 4-==-1-

BT =
t-Bu ZA1-15-[[ (2R) -2, 3, 3-=9¥x-2- (AAL) T
rIV  —|%X1%]1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
Me lla ].2, l2a—"[‘;§1‘—15 63) 8, 10&1—‘2'-'? EF;LE

-4H-1, 4a-A"BEF-2H-FEFF[1, 2-c]obd-7- R B

'H NMR ( MeOH-d;, 500MHz, ppm, #&#F M k&) 'H NMR
(MeOH-d4>» 500MHz, ppm) 8 0.80 (m, 9H), 0.90 (m, 21H),
1.20 (s, 3H), 1.23 (s, 3H), 2.84 (2, 1H), 5.62 (m, 1H), 5.90
(m, 1H) 7.82 (d, 2H), 8.22 (s, 1H), 8.83 (d, 2H) .

JiiE: (ESI) m/z=773 (M+H) .
S 51250251

T IRAL SR PSR ACLAE iy S Jti 51 B 11 75 925 il 6 -
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[1655]

(1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
12aR> 14R, 15R) -8[ (1IR) -1, 2-—9 &
A ]-14-[5- (3-F-4-7mz k) -1H-1, 2, 4-==-1-
#A1-15-[[ (2R) -2, 3, 3-ZF % 2- (FRL) T
rIV - |&I&]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
Me 11, 12, 12a-+—%K.-1, 6a, 8, 10a-w9 ¥ %
-4H-1, 4a-RBF-2H-3EFF[1, 2-c]tbvh-7-R B8R

'H NMR (CD;OD, 500 MHz, ppm) 0.77 (s, 3H), 0.78 (s,
3H), 0.78 (d, 3H, 34wk ), 0.86 (d, J=6.7 Hz, 3H), 0.91
(d, 3H, 3¥4#E ), 091 (s, 3H), 091 (s, 9H), 1.17 (s,
3H)» 121 (s, 3H); 123-1.67 (m), 1.82—-2.0 (m); 2.13 2.23
(m, 2H), 2.50 (dd, J=13.6 Hz, 5.8 Hz, 1H), 2.60 (s, 3H),
2.85 (s, 1H), 3.22 (d, J=11.2 Hz, 1H), 3.48 (d, J=11.9 Hz,
1H), 3.53 (AB, 2H), 3.61 (d, J=12.3 Hz, 1H), 3.87 (d, J=11.1
Hz, 1H), 4.05 (d, J=9.8 Hz, 1H), 5.51 (m, 1H), 5.59 (m,
1H), 7.72 (m, 1H), 8.25 (m, 1H), 8.66 (m, 1H), 8.79 (m,
1H) .

Ji#: (ESI) m/z=762.96 (M+H) .

[1656]

251 |RI=H | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=g |14R, 15R) -15-[[ (2R) -2-RA K -2-3FA H KX & K]
RINI —|#&]-8-[ (IR) -1, 2-=F A HK]-14-[5- (3-R-4-77%E
c-Pr %) -1H-1, 2, 4-=v&-1-%]1-1, 6, 6a, 7, 8, 9,
rIV —|10, 10a, 10b, 11, 12, 12a-+=%.-1, 6a, 8,
[1657] Me 10a-v9 ¥ JX -4H-1, 4a- & BF-2H-3F 5F[1, 2-c]*t"h
-7-FR R

'"HNMR (MeOH-d;» 500MHz, ppm, #&4FMHEIK) S 0.28 (m,
1H), 0.50 (m, 3H), 2.83 (s, 1H), 5.58 (m, 2H), 7.72 (m,
1H), 823 (s, 1H), 8.62 (m, 1H), 879 (m, 1H) .

Jfig: (ESI) m/z=732 (M+H) .

[1658]  SZjiif1]252-259
[1659]  "FIRAE YR FH AL 7 S Jita 451 v 3 1) 7 v i) 4%
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252 |rRl=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR, 14R, 15R)-15-[(4-RA ¥ W &.-2H-k"%-4-
; —\, [®) FAANS[ (IR) -1, 2-=F A A]-14-[5-
\ 7 (4-woz ) -1H-1, 2, 4-==_1-%1-1, 6,
6a; 7+ B 9; 10; 10a: 10b; 11s 125 12a=T
—&.-1, 6a, 8, 10a-m9 ¥ X -4H-1, 4a-%’ BF
2H-3EF[1, 2-c]otkvh-7- B4
'"H NMR (CD;OD, 500 MHz, ppm) 0.79 (s, 3H), 0.80 (d,
[1661]1  |3H, 2r4##% ), 0.88 (d, J=6.6 Hz, 3H), 0.90 (s, 3H), 0.91
(d, J=6.6 Hz, 3H), 1.19 (s, 3H), 1.23 (s, 3H), 1.23 -1.68
(m), 1.82-200(m), 207 (m, 1H), 2.14-2.23 (m, 2H), 2.55
(dd, J=13.8, 6.5Hz, 1H), 2.86(s, 1H), 2.82(m, 1H), 3.30-3.36
(m), 3.49 (d, J=11.9Hz, 1H), 3.53-3.61 (m, 3H), 3.65 (d,
J=11.7Hz, 1H), 3.72 (m, 1H), 3.83 (d, J=12.1 Hz, 1H), 4.08
(d, J=9.8Hz, 1H), 5.59 (m, 1H), 5.90 (m, 1H), 7.83 (dd,
J=4.8, 1.6 Hz, 2H), 8.25 (s, 1H), 8.83 (d, J=6.1 Hz, 2H) .
JiiE: (ESI) m/z=730.81 (M+H) .

253 | RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

A= 124R s 14R; 15R) -8-[ (IR ) -1, 2-=9 &

[1667] §@N A 1-14-[5- (3-wbug 3K ) -1H-1, 2, 4-=v-1-
\ / AKJ-15-[[W@ &-4- ( TR ) -2H-tb®-4-25]F A&

*]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=4.-1, 6a, 8, 10a-w9 ¥ 3k -4H-1,
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[1663]

[1664]

[1665]

4a-7 BF -2H-3E FF[1, 2-c]°tbd-7-R BR

'"H NMR (CD;OD, 500 MHz, ppm) 0.78 (s, 3H), 0.79 (d,
3H, 34wk ), 0.87 (d, J=6.7Hz, 3H), 091 (d, 3H, 24
i), 092 (s, 3H), 1.18 (s, 3H), 1.23 (s, 3H), 1.24 -1.78
(m), 1.82-2.06(m), 2.12—-2.23(m, 2H), 2.40 (s, 3H), 2.54
(dd, J=13.5, 6.0 Hz, 1H), 2.86(s, 1H), 291 (m, 1H), 3.30-3.37
(m, ¥4#&#k ), 3.46(d, J=11.2Hz, 1H), 3.50 (d, J=11.9 Hz,
1H), 3.55(m, 1H), 3.59-3.67 (m, 2H), 3.76 —3.85 (m, 3H),
420 (d, J=9.6 Hz, 1H), 5.58 (m, 1H), 5.85 (m, 1H), 7.83
(br, 1H), 8.26 (s, 1H), 8.31 (d, J=7.8Hz, 1H), 8.90 (br,
2H) .

Jii&: (ESI) m/z=744.87 (M+H) .

254 |rRlI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R)-15-[(4-& Ik w A .-2H-"t. 7% -4-
: — ) PHRAS[ (IR) -1, 2-=F & £ ]-14-[5-
N\ / (3-#-4-vbme & ) -1H-1, 2, 4-=v=k-1-%]-1,
F 6, 6a, 7, 8, 9, 10, 10a, 10b, 11, 12,
12a-+ =%.-1, 6a, 8, 10a-w9 ¥ X -4H-1, 4a-R”
B5-2H-3EH[1, 2-c]otvdh-7-F B8R

'"H NMR (CD;OD, 500 MHz, ppm) 0.78 (s, 3H), 0.79 (d,
3H, 2(45-iE#k ), 0.87 (d, 3H, 34-i#Edk ), 0.88 (s, 3H), 0.91
(d, J=6.7Hz, 3H), 1.18 (s, 3H), 1.23 (s, 3H), 1.23-1.68
(m), 1.82-2.04 (m), 2.12-2.23 (m, 2H), 2.50 (dd, J=13.7,
59Hz, 1H), 2.86(s, 1H), 3.00(m), 3.36-3.42(m, 2H), 3.45
(d, J=11.9Hz, 1H), 3.54 (s, 1H), 3.58 (d, J=10.3 Hz, 1H),
3.63 (m, 1H), 3.70-3.78 (m, 2H), 4.09 (d, J=9.8 Hz, 1H),
550-5.60 (m, 2H), 7.70 (t, J=5.7Hz, 1H), 8.30 (s, 1H),
8.66 (d, J=4.8 Hz, 1H), 8.78 (s, 1H) .

Jii&: (ESI) m/z=748.75 (M+H) .

255 |RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

A= 12aR, 14R, 15R) -8-[ (IR) -1, 2-— 9 &
3K ]-14-[5-( 3-F-4-mtkog AL ) -1H-1, 2, 4-==k-1-
H-15-[[W9 A-4- ( FRIL) -2H-wh-4- 4] F &
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§ —\, #1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
N\ / 12, 12a-+ =451, 6a, 8, 10a-w9 ¥ &£ -4H-1,
F 4a-7 BF-2H-3E FF[1, 2-c]utbed-7-RBR

'"H NMR (CD;0OD, 500 MHz, ppm) 0.78 (s, 3H), 0.79 (d,
3H, 4wk ), 0.88 (d, J=6.6 Hz, 3H), 092 (d, 3H, 2f4i&
# ), 092 (s, 3H), 1.18 (s, 3H), 1.23 (s, 3H), 1.23 —2.00
[1666] (m), 2.12—-223 (m, 2H); 2.43 (s, 3H), 250 {dd, J7=13.7;
6.0 Hz, 1H), 2.86 (s, 1H), 2.92 (m, 1H, ), 3.30 - 3.38 (m,
i dk ), 3.47(d, J=11.9Hz, 1H), 3.50(d, 1H, 345k ), ,
3.54 (s, 1H, ¥4 #E#k ), 3.65-3.74 (m, 2H), 3.77-3.86 (m,
2H), 4.20 (d, J=99Hz, 1H), 553 (m, 1H), 5.58 (m, 1H),
7.72 (t, J=5.5Hz, 1H), 8.31(s, 1H), 8.67 (d, J=4.8 Hz, 1H),
8.79 (s, 1H) .

Jii%: (ESI) m/z=762.81 (M+H) .

256 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A = 12aR, 14R, 15R)-15-[(4-R A W K -2H-vt"%-4-

= A) PEA-S[ (IR) -1, 2-=%F & X ]-14-[5-
EM” (4-=% 23 ) -1H-1, 2, 4-=7%-1-K]-1, 6,
6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-w ¥ 3 -4H-1, 4a-H” B
2H-3EFF[1, 2-c]trdh-7-FBR

'H NMR (CD;0OD, 500 MHz, ppm) 0.79 (s, 3H), 0.79 (d,
[1e67] | 3H, #F%-id#k ), 0.87 (d, J=6.7Hz, 3H), 0.89 (d, 3H, 4%
##k ), 0.92 (s, 3H), 1.16 (s, 3H), 1.22 (s, 3H), 1.23 -1.68
(m), 1.83-197 (m), 2.13-223 (m, 2H), 2.57 (dd, J=13.3,
64Hz, 1H), 2.82-2.89 (m, 2H), 3.27-3.35 (m), 3.38 (d,
J=10.3 Hz, 1H), 3.46 (m, 1H), 3.52 (d, J=11.9 Hz, 1H), 3.60
(m, 1H), 3.66 -3.74 (m, 2H), 3.91 (d, J=11.9Hz, 1H), 4.19
(d, J=9.8Hz, 1H), 5.50 (m, 1H), 6.95 (m, 1H), 8.17
(d, J=53Hz, 1H), 823 (s, 1H), 9.01 (d, J=5.3 Hz, 1H),
9.35 (s, 1H) .

Jiig: (ESI) m/z=731.82 (M+H) .

[1668] 257 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 12aR, 14R, 15R)-15-[( 4-F Ik 9 & -2H-"H v -4-
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[1669]

[1670]

(5w k) -1H-1, 2, 4-=+2_1-£]-1, 6,
Biy 7s By 9 10, 108, 186 1. 12, 12
—&.-1, 6a, 8, 10a-w9 ¥ 3 4H-1, 4a- K" BF
2H-3EFF[1, 2-c]twh-7-H B4

=X ) FAAI-8[ (IR) -1, 2-=F & £ ]-14-[5-
)

N

'H NMR (CD;OD, 500 MHz, ppm)  0.78 (s, 3H), 0.79 (d.,
3H, ¥4k ), 0.87 (d, J=6.6 Hz, 3H), 091 (s, 3H), 0.92
(d, 3H, ¥4k ), 1.18 (s, 3H), 1.23 (s, 3H), 1.23 —1.68

(m),
2585 (
3.32 -
3.73 ¢
1H),
2H ),
Ji

1.83-1.98 (m), 2.07 (m, 1H), 2.13-2.23 (m, 2H),
dd, J=13.7, 6.0Hz, 1H), 2.86 (s, 1H), 2.96 (m, 1H),
339 (m), 3.50(d, J=12.3 Hz, 1H), 3.53 -3.63 (m, 3H),
m, 1H), 3.85 (d, J=12.1 Hz, 1H), 4.10 (d, J=9.8 Hz,
556 (m, 1H), 5.83 (m, 1H), 8.27 (s, 1H), 9.20 (s,
938 (s 1H) .

(ESI) m/z=731.84 (M+H) .

258

RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
A= 124R; 14R; 15R) -8-[ (1R) -1, 2-=9 &

= X J-14-[5- (4-%F2 X ) -1H-1: 2, 4-==k-1-
§M“ K J-15-[[W &-4- (TR -2H-wkvd-4-3K]F &
#AJ-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+=%.-1, 6a, 8, 10a-w9 ¥ 3 -4H-1,
4a-7 BF-2H-3E F[1, 2-c]otvdh-7-FK BL

'"H NMR (CD;0OD, 500 MHz, ppm) 0.78 (s, 3H), 0.78 (d,
3H, ¥4k ), 0.87 (d, J=6.7 Hz, 3H), 0.91d, J=6.8 Hz,

3H ),

(m),
(dd,
v 335
3.69 (
4.31 (
(dd,
1H ),

JR i

094 (s, 3H), 1.15 s, 3H), 1.22 (s, 3H), 1.23 —1.68
1.77—1.97 (m ), 2.02—-2.23 (m, 2H ), 2,31 (s, 3H), 2.57
J=13.3, 6.4Hz, 1H), 2.85 (s, 1H), 293 (m, 1H), 3.30
(m), 3.50 (d, J=11.0 Hz, 1H), 3.52 - 3.62 (m, 3H),
d, J=11.4Hz, 1H), 3.80 (m, 1H), 3.83-3.89 (m, 2H),
d, J=9.8Hz, 1H), 546 (m, 1H), 6.92(m, 1H), 8.17
J=5.3, 1.4Hz, 1H), 8.23 (s, 1H), 9.01 (d, J=5.2 Hz,
9.35 (d, J=1.2Hz, 1H)

(ESI) m/z="745.87 (M+H) .
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259 | RI = Me (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
e 124R,; 14R, 15R) -8[ (IR ) -1, 2-=9F &
=N 2 1-14-[5- (5-=Fsx X ) -1H-1, 2, 4-=w¢-]-
5{) A]-15-[[W &-4- ( F R ) -2H-bom-4-25 ] F &
#*1-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a-+ =451, 6a, 8, 10a-w ¥ % -4H-1,
4a-7 BF-2H-3E F[1, 2-c]otvdh-7-HK 8L
'"H NMR (CD;OD, 500 MHz, ppm) 0.78 (s, 3H), 0.79 (d,
[1671] |3H» 5 #Ei#k), 0.87 (d, J=6.6 Hz, 3H), 091 (d, 3H, i
# ), 093 (s, 3H), 1.17 (s, 3H), 1.22 (s, 3H), 1.23 —-1.37
(m), 144 (in, IH) 150—171 (m ), 177 (m, 1H), 182
2.05(m), 2.13-2.25(m, 2H), 2.34 (s, 3H), 2.56 (dd, J=13.8,
7.8Hz, 1H), 2.86 (s, 1H), 293 (m, 1H), 3.32-3.37 (m),
347 (d: J11.2Hz, 1H). 351 {(d, FF124Hz, IH); 3.57 (m,
1H), 3.60 —3.67 (m, 2H), 3.76 —3.83(m, 2H), 3.86(d, J=12.5
Hz, 1H), 422 (d, J=9.6 Hz, 1H), 558 (m, 1H), 5.83 (m,
1H), 827 (s, 1H), 921 (s, 2H), 9.37 (s, 1H) .
Jiig&: (ESI) m/z=745.87 (M+H) .

N

[1672]  SEjitif51260

[1673]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-2 }&-2,3,3-=H
BT H]E]-8-[(IR) -1, 2- —H ] -14-[5- (1-oxido—4-MEHE ) —1H-1,2,4- =Mk-1-
#]-1,6,6a,7,8,9,10,10a,10b,11,12,12a~+ —4~-1,6a,8,10a~JY FH FE-4H-1, 4a- P FE-
2H-FEFF [1,2-c] LM -7-FR R

@& N

[1674]

[1675]1 ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[ [ (2R) -2-& }:-2,3,3-=
LT HRIE]-8-[(AR) ~1,2- ~H HIE]-14-[5- (4-MEme L) -1H-1,2,4-=mM:-1-%]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+—=4-1,6a,8,10a—P0 F 3E-4H-1,4a-F BE-2H-FE 3F
[1,2-cIMEm—7-F2 PR (SLjiif173,42.2mg,0.05mmol) F190 % ] &1L 7K FH Z (42. 2mg,
0.22mmol) £ ~& LKt (2. 0mL) FIVAW B RS, FE S I NS /N KRG 28k .
S ROR A% (19x 150mm Sunfire Preparative C180BD column) £k, FH£0.05%
ORI NG/ KB A =W e o3 25 5 G BEFNZR RGP0 A R T 1815 BIE N =5
LR IFR A AW (21mg) o

[1676]  'H NMR (CD30D,600MHz , ppm) 80.74 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.78 (s, 3H,Me) ,
0.85(s,9H,Me) ,0.86 (d,3H,Me) ,0.88 (s,3H,Me) ,0.90 (d,3H,Me) ,1.17 (s,3H,Me) ,1.21 (s,
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3H,Me) ,1.23-1.34 (m) ,1.41-1.45(m) ,1.48-1.65(m) ,1.82-1.98 (m) ,2.06-2.10 (m) ,2.14-
2.21(m),2.61(dd,1H,H13) ,2.84 (s, 1H,H7) ,2.84 (d,1H) ,3.47 (d,1H) ,3.56 (dd, 1H) ,3.64
(d,1H) ,3.71(d,1H) ,3.83(d,1H) ,4.01 (d,1H) ,5.63 (dd, 1H,H5) ,5.80 (m, 1H,H14) ,7.87 (br
d,2H, MkiE 3EH) ,8.17 (s, 1H, = M) F18.49 (d, 2H, ik IE JEH) .

[1677]  JFiitk: (ESI) m/z=746.46 \+H) .

[1678]  sLjiif5261

[1679]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
FETR]AI-8-[AR) -1,2- —H AF]-14-[5- (1-oxido-3-MLmEHL) ~1H-1,2,4- =M1~
#1-1,6,6a,7,8,9,10,10a,10b,11,12,12a~+ —4-1,6a,8,10a~ P4 3E-4H-1, 4a- TN B~
2H-3EFF [1, 2-c ] ML MR- 72 1R

(e}
}\l+

[1680]

[1681]1 R HRALL M F260F5 A #1F, LA (1S,4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R,
15R) -15-[[ (2R) —2-% 2&-2,3,3- = H TR A ] -8-[ (IR) -1, 2- —H ] -14-[5- (3-Hit
gL -1H-1,2,4-=M-1-%£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,
10a—PY B Re—4H-1, 4a— A BE—2H-FE 35 [1, 2-c ] ML —7—-FR R (St f511201) NASUEY) , 45 A4y
152 3 AR AR B S ) .

[1682]  'H NMR (CD30D, 600MHz , ppm) 80.77 (s,3H,Me) ,0.77 (d,3H,Me) ,0.77 (s, 3H,Me) ,
0.86 (s,9H,Me) ,0.86 (d,3H,Me) ,0.89 (s,3H,Me) ,0.90 (d,3H,Me) ,1.17 (s,3H,Me) ,1.21 (s,
3H,Me) ,1.23-1.34 (m) ,1.41-1.45@m) ,1.48-1.65(m) ,1.82-1.98 (m) ,2.04-2.09 (m) ,2. 14~
2.21(m) ,2.58(dd,1H,H13) ,2.85 (s, 1H,H7) ,2.91 (d,1H) ,3.47 (d,1H) ,3.55(dd, 1H) ,3.67
(d,1H) ,3.67(d,1H) ,3.84 (d,1H) ,4.02(d,1H) ,5.62(dd,1H,H5) ,5.79 (m, 1H,H14) ,7.76
(dd, IH, ALBE FEH) ,7.92 (dd, 1H, ik RE JEH) ,8.18 (s, 1H, =M) ,8.49 (br dd, 1H, BEREFEH) A1
8.66 (br dd, 1H,ntmrE3EH) .

[1683]  Jfiitk: (ESI)m/z=746.46 (M+H) .

[1684] S 51262

[1685]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
THRIE]-8-[(IR) -1,2- —H A H]-14-[5- (1-oxido—4-MEmERE) —1H-1,2,4-=mM—1-F]-
1,6,6a,7,8,9,10,10a,10b,11,12,12a~+ —4-1,6a,8,10a—PU FF H-4H-1, 4a— P liE—2H-FE
FL1, 2—c] ML -7 R 1R
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[1686]

[1687] R HZRALLHEF260F5 A #1F, LA (1S,4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R,
15R) —15-[[ (2R) —2-2 2&-2,3- —H A T A1 4] -8-[ (IR) -1, 2- = HI Py ] - 14~ [5- (4-HiLng
) -1H-1,2,4-=m-1-3%£1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ =5 -1,6a,8,10a-
VU H 401, da- N BE-2H-FEFF [1, 2-c J ML IR -7 R IR (SLHti {5 184) AT 46 , il £ Al 7y 5 15
2 H A AR PRS-

[1688]  'H NMR (CDs0D,500MHz , ppm) 60.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.80 (s, 3H,Me) ,
0.82(d,3H,Me) ,0.85(d,3H,Me) ,0.88(d,3H,Me) ,0.89 (s, 3H,Me) ,0.92(d,3H,Me) ,1.19 (s,
3H,Me) ,1.23 (s, 3H,Me) ,1.25-1.39(m) ,1.43-1.48(m) ,1.51-1.69 (m) ,1.70-1.78 (m) ,
1.83-2.01 (m) ,2.05-2.12 (m) ,2.15-2.25 (m) ,2.59 (dd, 1H,H13) ,2.86 (d,1H) ,2.87 (s, 1H,
H7) ,3.50(d,1H) ,3.52(d,1H) ,3.58 (dd,1H) ,3.71(d,1H) ,3.86 (d,1H) ,4.01(d,1H) ,5.62
(dd,1H,H5) ,5.81-5.88 (m, 1H,H14) ,7.90 (d,2H,ArH) ,8.19 (s, 1H, =M) ,8.51 (d,2H,ArH) .
[1689]  JFiit: (ESI)m/z=732.61 (M+H) .

[1690]  Sjiif5]263

[1691]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-% }&-2,3,3-=H
FHTRIAT-8-[AR) ~1,2- —H I ]-14-[5- (1-H -4t rg L) -10-1,2,4- =13 ] -
1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ 4% -1,6a,8,10a—PY H J-4H-1, 4a- A FE—2H-3E
FELL, 2-cIMEmg-7- 2R =M LR EL

O;\\:/OH:

[1692]

[1693] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-% H&-2,3,3-=
R T RS -8-[ (IR) — 1, 2- “HI P £ -14-[5- (4-MEREHE) -1H-1,2,4-=M-1-%£]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a~+ —=4-1,6a,8,10a-PU I 3E-4H-1, 4a- A BE-2H-JE IF
[1,2-c]mtm-7T- MR- =R LR (SLjtf#173,50mg,0.059mmol) AL H %% (0. ImL,
1.6mmol) £ = HI LM iz (0. 2mL) HVAR B SRY, FE = I FHHE2 5/ IR S AR K
HH A E O AR 3% (19x 150 mm Sunfire Preparative C 18 OBD column) 4ifk, FH&
0.05% = H LBRI LIG/ IKGEt « 4 G 53 25K, N G BEFIR IR G P h B TR 2 E A =
TR ERAR AL S (40.9mg)

[1694]1  'H NMR (CD30D,600MHz , ppm) 80.75 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.77 (s,3H,Me) ,
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0.85(s,9H,Me) ,0.85(d,3H,Me) ,0.89 (s,3H,Me) ,0.90 (d,3H,Me) ,1.17 (s,3H,Me) ,1.21 (s,
3H,Me) ,1.23-1.34(m) ,1.41-1.45(m) ,1.48-1.65(m) ,1.84-1.98 (m) ,2.06-2.12 (m) ,2.14-
2.21(m) ,2.64 (dd,1H,H13) ,2.85 (s, 1H,H7) ,2.89(d,1H) ,3.51 (d,1H) ,3.58 (dd, 1H) ,3.65
(d,1H) ,3.68(d,1H) ,3.84 (d,1H) ,4.08 (d,1H) ,4.51 (s,3H,quaternary NMe) ,5.60 (dd, 1H,
H5) ,5.89 (m, 1H,H14) ,8.31 (s, 1H, =M¢) ,8.44 (br d,2H,LHEFEH) F19.14 (d, 2H, MEE FEH) .
[1695]  J5iith: (EST) m/z="744.48 (\+) .
[1696]  SLjtif264
[1697]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
FTR]A]-8-[(IR) -1, 2- = H A &E]-14-[5- (1-F B3Nt BE &L) —1H-1,2,4-—=Me-1-J& ] -
1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4%-1,6a,8,10a—PY H J-4H-1, 4a— A FE—2H-3E
FELL, 2-cIMEmg-7- 2R =M LR EL

H,C

{
L O OH N+ O OH
7\ Y : 7\ X :
z oz < z §oz i
o o L 3 -
[1698] & et
’ Mel e
- EEE— H2N O - A
/ i 7( 1577 CF5CO;

[1699]1 R HZEALL i F26 3R A #1F, LA (1S,4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R,
15R) -15-[[ (2R) —2-% 2&-2,3,3- = H TR A ] -8-[ (IR) -1, 2- = H ] -14-[5- (3-Hit
gL -1H-1,2,4-=M-1-%£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,
10a—PY 1 FE-4H-1, 4a— A EF—2H-3E 37 [1, 2-c I ML - 73R 8 (Sl f51201) NE G , #) % A5y
H15 2] 3 AR AR AL S ) .

[1700]  'H NMR (CD30D, 600MHz , ppm) 80.75 (s, 3H,Me) ,0.76 (s,3H,Me) ,0.77 (d, 3H,Me) ,
0.85(d,3H,Me) ,0.86 (s,9H,Me) ,0.90 (d,3H,Me) ,0.91 (s,3H,Me) ,1.16 (s,3H,Me) ,1.21 (s,
3H,Me) ,1.23-1.34 (m) ,1.41-1.45@m) ,1.48-1.65(m) ,1.82-1.98 (m) ,2.01-2.06 (m) ,2. 14~
2.21 (m) ,2.56(dd, 1H,H13) ,2.84 (s, 1H,H7) ,2.98 (d, 11) ,3.50 (d, 1H) ,3.56 (dd, 1H) ,3.62
(d,1H) ,3.71(d,1H) ,3.87(d,1H) ,4.08 (d,1H) ,4.58 (s,3H,quaternary NMe) ,5.57 (dd, 1H,
H5) ,5.80 (m,1H,H14) ,8.26 (s, 1H, =M) ,8.35 (dd, 1H, MEIEFEH) ,8.92 (d, 1H, AL g FEH) ,
9.13 (br dd,1H,HtuEHEH) A19.37 (br d, 1H, AkREFEH) .

[1701]  Jiitk: (EST)m/z=744.47 (\M+) .

[1702]  SEjiif51)265

[1703]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }£-2,3- —HI &
TH]HE]-8-[ (AR -1, 2- = H P FE]-14-[6- (1-H FE—4-MEpE L) -1H-1,2,4-=m-1-JL]-1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4~1,6a,8,10a—PU F F=—4H-1, 4a— P BE—2H-FE 3
[1,2-c]Rkmf-7T-R IR =M LR
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O\VOH:

[1704]

[1705] R FHZRALL i F26 3R A #1F, LA (1S,4aR,6aS,7R,8R, 10aR, 10bR, 12aR, 14R,
15R) -15-[[ (2R) —2-2J&-2,3- —HI A T A1 4] -8-[ (IR) -1, 2- = HI & ] - 14— [5- (4-HLng
) -1H-1,2,4-=m-1-3%£1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ =5 -1,6a,8,10a-
VU H 401, da- N BE-2H-FEFF [1, 2-c J ML IR -7 R IR (SLHti {51 184) AT 46 , il £ Al 7y 15
2 H A AR PRS-

[1706]  'H NMR (CD30D,500MHz , ppm) 80.79 (s, 3H,Me) ,0.80 (d,3H,Me) ,0.81 (s, 3H,Me) ,
0.83(d,6H,2Me) ,0.88(d,3H,Me) ,0.91 (s, 3H,Me) ,0.92(d,3H,Me) ,1.19 (s, 3H,Me) ,1.24
(s,3H,Me) ,1.24-1.38(m) ,1.43-1.48(m) ,1.50-1.69(m) ,1.71-1.79 (m) ,1.84-2.00 (m) ,
2.06-2.13(m) ,2.16-2.25(m) ,2.61 (dd,1H,H13) ,2.87 (s, 1H,H7) ,2.90(d,1H) ,3.53 (d,
2H) ,3.58(dd,1H) ,3.67 (d,1H) ,3.86 (d,1H) ,4.08 (d,1H) ,4.53 (s,3H,ArNMe) ,5.59 (dd, 1H,
H5) ,5.90-5.97 (m, 1H,H14) ,8.33 (s, 1H, =M) ,8.46 (d,2H,ArH) ,9.16 (d,2H,ArH) .

[1707]  JFitk: (ESI)m/z=730.64 (M+) .

[1708]  SLjiif51]266

[1709]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) -2-% }&-2,3,3-=H
FHTRIAT-8-[AR) -1,2- —H I -14-[6- (1-LFE-4-MErE L) -1H-1,2,4- =13 ] -
1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4%-1,6a,8,10a—PY H J-4H-1, 4a— A FE—2H-3E
FHLL, 2-c b -T2 1R = M LR Eh

/ l~\l Oy OH_

[1710]
Etl

DMF

D711 SR AR ARLSE 451 26 3 (1) # A , DAL 20 52 e 4 » i) 46 AN o3 8 15 31 (3 6 il AR
s &Y

[17121  'H NMR (CD30D,600MHz , ppm) 80.75 (s,3H,Me) ,0.79 (d, 3H,Me) ,0.79 (s,3H,Me) ,
0.88 (s, 9H,Me) ,0.88 (d,3H,Me) ,0.92 (d,3H,Me) ,0.93 (s, 3H,Me) ,1.19 (s, 3H,Me) ,1.23 (s,
3H,Me) ,1.23-1.36(m) ,1.44-1.48(m) ,1.51-1.68(m) ,1.74 (t,3H,quatemary NCH2CHs) ,
1.84-1.99 (m) ,2.08-2.14 (m) ,2.08-2.24 (m) ,2.64 (dd, 1H,H13) ,2.87 (s, 1H,H7) ,2.92(d,
1H) ,3.52(d,1H) ,3.60(dd,1H) ,3.71(d,1H) ,3.71(d,1H) ,3.89(d,1H) ,4.10(d,1H) ,4.60
(q,2H,quaternary NCH2CHs) ,5.62 (dd,1H,H5) ,5.94 (m,1H,H14) ,8.33 (s, 1H, =M) ,8.49
(br d,2H, MEmE JEH) F19. 26 (d, 2H, ML me SEH)
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[1713]  J5its: (EST) m/z=758.49 (\+) .

[1714]  SCJitif5)267

[1715]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR,14R,15R) -15-[ [ (2R) —2-[ (& H kL) &
H1-2,3,3-=HETIHIAI-8-[ (AR -1,2- —HHIHE]-14-[5- @-MErE ) -1H-1,2,4-=
me-1-%£1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a- P I JE-4H-1,4a-
PilE-2H-3E 3 [ 1, 2-c ] LR -7T- 2 B8

/N O -OH_

[
1. ClECN=C=0
Et;N

N
H,N .
Chie i © i
2 2. K,CO3, MeOH

[1717]1  |A] (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15-[[ (2R) -2-2 H&-2,3,3-=
AT ]S -8-[ (IR) -1, 2- = H N 5] -14-[5- (4-MErgHs) -1H-1,2,4-=M:-1-3]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a~+ —=4-1,6a,8,10a-PU 1 3L-4H-1,4a- P liE-2H-FE 3F
[1,2-cntm—7-32 1% (SZif5173,20mg,0.027mmol) F1=Z % (0.015mL,0. 1 lmmo1) 7E — 4%,
ZHE (0. 27mL) FIATRINN =& 21 7 & RS (0.004mL, 0. 032mmol) o ¥ W AE %R N Hit £
T0min, RIGAKE T EREH I FEE (0.5mL) , 8238 I AR5 BE #F (14 . 6mg,
0.11mmol) , FIR GWIMEZE IR T i . 55538 o , IH R IO K (0. 1mL) s ¥V TR AE = i
HFE LN, SRS AES C R I E 64/ N VAR 2R K Wk BE 0 P SORH v RO i A (19x
150mm Sunfire Preparative C18 OBD column) Zlifk, Pl NE0.05% = LRI M/
IR R K T2 53 75K s N CRERIZRIR A W A VR T 1545 21 B [l AR Az ik &4 GIE
#HE0 .

[1718]  'H NMR (CD30D,600MHz , ppm) 80.75 (s, 3H,Me) ,0.75 (s,9H,Me) ,0.76 (d,3H,Me) ,
0.85(d,3H,Me) ,0.89 (d,3H,Me) ,0.90 (s,3H,Me) ,0.91 (d,3H,Me) ,1.16 (s,3H,Me) ,1.21 (s,
3H,Me) ,1.23-1.34(m) ,1.40-1.45(m) ,1.48-1.65(m) ,1.80-1.95(m) ,2.16-2.21 (m) ,2.43
(dd,1H,H13) ,2.81(d,1H) ,2.83 (s, 1H,H7) ,3.44(d,1H) ,3.55(dd, 1H) ,3.56 (d, 1H) ,3.78
(d,1H) ,3.84(d,1H) ,3.94 (d,1H) ,5.51 (dd, 1H,H5) ,5.87 (m, 1H,H14) ,8.20 (s, 1H, =M) ,
8.24 (br d,2H,nkrE3EH) A18.99 (br d,2H, Mt BEIEH) .

[1719]  J5iit: (ESI)m/z=773.55 M+H) .

[1720]  Sjiif5)268

[1721]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-% F&&-2,3,3-=H
HTRIE]-14-[6-[4- 4,5- A -1H-BkM-2-FL) KR -1H-1,2,4-=m-1-F&]-8-[ (IR) -
1,2-—HpH]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —5-1,6a,8,10a—[4 H F-4H-
1,4a-AEE-20-FEF: (1, 2-c] ML -7 3R R
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[1722]
o N2

cs,
50°C

[1723] ¥ (1S,4aR,6aS,7R,8R,10aR,10bR, 12aR, 14R,15R) -15-[[ (2R) -2-% H&-2,3,3-=
AT R]E]-14-[5- 4-F3EH) -1H-1,2,4-=m-1-3£]-8-[ (1IR) -1, 2- —H F &]-1,6,
6a,7,8,9,10,10a,10b,11,12,12a—+ —=4-1,6a,8,10a-PU I 3£-4H-1, 4a- A BE-2H-3E IF
[1,2-c]mtig-7-3R1 (S2iife)177,32. 2mg,0.037mmol) 2 258 (0.5ml,7.40mmol) A1 itk
fik (3u1,0.050mmol) VA i HE , INFAHI50°C 153 20 AW - 27 . 5/ i, P[] e RV A )
W =ik (3u1,0.050mmol) o 50/INN Ji5 , VR B FH i 7 S B &5 TR o 6 I SEVR A5 A B 2
TR N R B U8 28, 19 BRIt W SR B W K ik BE s T HR I, i i (0. 45mmiE:
B 2e R UERY) , FHE R AH A1 (30x 150mm Sunfire Prep C18 OBD 10um column) 4k, H
F0.1% ZF/ LRI/ K PER s SR E 920m] /min, & AR B 41k 170 80N, 2
i /7K BH FE 20 % 21100 % , 2565 H 4G v 20 b o 4 7= W0 s RO AR €18 053 6 FF 5 I 7%
BT K Bk B A0 DA £ B R R AT R R 149 281 1 6 [ AR (R A LA 5 (28 . Bmg)

[1724]  'H NMR (CD30D, 600MHz , ppm) §0.78 (d,3H,Me) ,0.78 (s, 3H,Me) ,0.80 (s, 3H,Me) ,
0.85(s,9H,t-bu) ,0.86 (d,3H,Me) ,0.87 (s,3H,Me) ,0.90 (d,3H,Me) ,1.18 (s,3H,Me) ,1.22
(s,3H,Me) ,1.23-1.35(m) ,1.41-1.46 (m) ,1.49-1.66 (m) ,1.81-1.98 (m) ,2.06-2.13 (m) ,
2.14-2.23 () ,2.59 (dd, 1H,H13) ,2.85 (s, 1H,H7) ,2.91 (d,1H) ,3.44 (d,1H) ,3.55 (dd, 1H) ,
3.61(d,2H) ,3.79(d,1H) ,4.03 (d,1H) ,4.14 (s,4H, —& k™) ,5.61 (dd, 1H,H5) ,5.84-5.90
(m,1H,H14) ,8.01 (d,2H,ArH) ,8.06 (d,2H,ArH) ,8.20 (s, 1H, =Mk) .

[1725]  J5iit: (ESI)m/z=797.63 (M+H) .

[1726]  Sjiif51]269

[1727]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-2 F&-2,3,3-=H
FTRIE]I-14-[6-[3- 4,5~ A - 1H-BKkM—2-FL) KR ] -1H-1,2,4-=m-1-F]-8-[ (IR) -
1,2-—H53#]1-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ & ~1,6a,8,10a—PY FF J&—-4H-
1, 4a-NEE-2H-FEFE[1, 2-c] ML -7 R R

NC

[1728]
HN 2

cs,
50°C

(17291 K 25 LsL it B 26 8 H iR ¥ 2 4F , UL (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,
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15R) -15-[[ (2R) —2-%&(%&-2,3,3- = IR T L] S ]-14-[6- B3-FIHEK) -1H-1,2,4-—=Mk-1-
H]-8-[(IR)-1,2- _HPK%]-1,6,6a,7,8,9,10,10a,10b,11,12,12a-+_-4-1,6a,8,
10a—PY F 3E-4H-1,4a- N EE-2H-FE I [1, 2-c I ML IR —7—FR R (SZHEH1227) e iad , #1145 F1 4y
EA5 2] 3 AR AR B S ) .

[1730]  'H NMR (CD30D,600MHz , ppm) 80.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.78 (s, 3H,Me) ,
0.86 (s,9H,t-bu) ,0.86 (d,3H,Me) ,0.89 (s,3H,Me) ,0.90(d,3H,Me) ,1.18 (s,3H,Me) ,1.21
(s,3H,Me) ,1.23-1.35(m) ,1.41-1.46(m) ,1.49-1.66 (m) ,1.82-1.99 (m) ,2.04-2.10 (m) ,
2.14-2.22 (m) ,2.52(dd,1H,H13) ,2.85 (s, 1H,H7) ,2.97(d, 1H) ,3.48 (d,1H) ,3.57 (abq,
2H) ,3.65(d,1H) ,3.82(d,1H) ,4.05(d, 1H) ,4.16 (s,4H, ~Z kM) ,5.58 (dd, 1H,H5) ,5.86-
5.92 (m,1H,H14) ,7.89 (t,1H,ArH) ,8.04 (dt,1H,ArH) ,8.14 (t,1H,ArH) ,8.18 (dt, 1H,ArH) ,
8.19 (s, 1H, =) .

[1731] Gt (EST))m/z=797.61 (M+H) .

[1732]  SEjif5)270

[1733]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-& }£-2,3- —HI &
THIE]I-14- (5-[2,4" -BEAng ] -4-F-1H-1,2,4-=M—1-3£) -8-[ (IR) -1, 2- —FH A ] -
1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —4%-1,6a,8,10a—PY H JF-4H-1, 4a— A FE—2H-3E
FL1, 2—c] ML -7 R 1R

Br

SRS o W

Pd(OAc),
X-phos

A
H2N ’ & 052003
AZ/\ i H ZHLIRTIHR, 135°C

[1735] ¥ (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15-[ [ (2R) —2-& JE-2,3-—H
T HIE]-14-[5- Q-1R—4-Mrgdt) -1H-1,2,4-=m-1-3]-8-[ (IR) -1, 2- —FI %11,
6,6a,7,8,9,10,10a,10b,11,12,12a—+ —~4-1,6a,8,10a-PY F F—-4H-1, 4a—TH BF-2H-FE 7
[1,2-c]nmpg—7-¥2 R (SLjitif5]175,10. Img,0.01 lmmol) \4- (4,4,5,5-PU 1 3E-1,3,2- — % Z¢
W —2-2%) MEnE (29.2mg, 0. 142mmol) (BEEREE (1.8mg,8.02umol) \2- IR IR IE-27,47,
6’ -=FWNHE-1,1 8K (4.3mg,9.02umol) HxFR% (46. 1mg,0.141mmol) A1, 4- gL
(0.5m1) B T0.5-2ml i B TR IR & o 7B T2 B 71, 1 S RORA P A SRk 1 %
VR A PIETRA R 135 °C #3043 1 o 4 I MR G038 (0. 45umyE 5 28 N IERS) , FH R
B IR 75 K A5 B AR AR B W) K 5k B v T FE , S AOAE i 4 (30x 150mm
Sunfire Prep C18 OBD 10um column) 4fifh,, H&0.1% =5 L ERAT LG/ /KAK REE M, M
HN20m1 /min, OB AR R I 25 1 1708 N, 2 /KB 5 20 % 311100 % , 33255 i 2. 5
MBE25) B G TP 5y B T DR 2 RV T S R ik BR DN B RN R R I e VR A5 21 ]
ARIIAR AL S (7. 2mg) o

[1736]  'H NMR (CDs0D,500MHz , ppm) 80.79 (s, 3H,Me) ,0.80 (d,3H,Me) ,0.80 (s, 3H,Me) ,

[1734]
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0.82(d,3H,Me) ,0.84 (d,3H,Me) ,0.88(d,3H,Me) ,0.90 (s, 3H,Me) ,0.92 (d,3H,Me) ,1.21 (s,
3H,Me) ,1.24 (s,3H,Me) ,1.25-1.39(m) ,1.43-1.49 (m) ,1.52-1.78(m) ,1.85-2.01 (m) ,
2.12-2.25(m) ,2.69 (dd,1H,H13) ,2.87 (s, 1H,H7) ,2.91 (d,1H) ,3.52(d,1H) ,3.52(d,1H) ,
3.63(dd,1H) ,3.69(d,1H) ,3.87(d,1H) ,4.04(d,1H) ,5.64 (dd,1H,H5) ,6.03-6.11 (m, 1H,
H14) ,8.01 (dd, 1H,ArH) ,8.27 (s, 1H, =M¢) ,8.53 (d, 1H,ArH) ,8.68 (d,2H,ArH) ,8.99 (d, 2H,
ArH) ,9.08(d, 1H,ArH) .

[1737]  J5iit%: (ESI)m/z=793.73 (M+H) .

[1738]  =Zjfp)271-273

(17391 "FIRAUA YR FHRACLAE 117 St 4511918 38 (1) 77 V2 1) 4%

[1740]
H,N
271 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
@ 12aR, 14R, 15R) -15-[[ (2R) -2-& ¥ -2, 3-
—WETHRIR]-S-[(IR)-1, 2-=F &/ ]-14-[5-
[1741] (2-F 4wk X ) -1H-1, 2; 4-=#%-1-

ik]‘l: 61 633 7: 83 97 103 1033 lOb:! 111
12, 12a~-+ =%.-1; 6a, 8; 10a-v9F K -4H-1,
4a- R BFE-2H-3E F[1, 2-c]vtbeh-7-HK 8L

'H NMR (CD;0D, 500 MHz, ppm) & 0.79 (s, 3H, Me), 0.80
(d, 3H, Me), 0.81 (s, 3H, Me), 0.81 (d, 3H, Me), 0.83 (d,
3H, Me), 0.88 (d, 3H, Me), 0.89 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.21 (s, 3H, Me), 1.24 (s, 3H, Me), 1.25-1.40 (m),

1.43-1.49 (m), 1.51-1.76 (m), 1.84-2.01 (m), 2.11-2.26 (m ),

[1742]1 |2.70 (dd, 1H, HI13), 2.88 (s, 1H, H7), 290 (d, 1H), 3.51
(d, 2H), 3.63 (dd, 1H), 3.70 (d, 1H), 3.88 (d, 1H), 4.03
(d, 1H), 5.63(dd, 1H, H5), 6.05-6.13 (m, 1H, H14), 7.50-7.58
(m, 3H, ArH), 7.78 (dd, 1H, ArH), 8.06 (d, 2H, ArH),

8.17 (d, 1H, ArH), 8.24 (s, 1H, =), 887 (d, 1H, ArH) .
Jfiig: (ESI) m/z=792.70 (M+H) .

257



CN 104877001 B -IH' HH :F; 252/282 1T

[1743]

[1744]

[1745]

[1746]

272 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
E = 12aR, 14R, 15R) -15-[[ (2R) -2-& %X -2, 3-
N\ / —w R TEIR]-14- (5-[2, 3-BEebuE]-4-4

-1H-1, 2, 4-==-1-%) -8-[ (1R) -1, 2-=F
& #1]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=4%.-1, 6a, 8, 10a-mW F £
-4H-1, 4a-RBF-2H-3EHF[1, 2-c]b7@a-7-R B

'H NMR (CD;0D, 500 MHz, ppm) & 0.79 (s, 3H, Me), 0.79
(d, 3H, Me), 0.80 (s, 3H, Me), 0.82 (d, 3H, Me), 0.84 (d,
3H, Me), 0.88 (d, 3H, Me), 0.90 (s, 3H, Me), 0.92 (d, 3H,
Me), 1.20 (s, 3H, Me), 1.23 (s, 3H, Me), 1.24-1.40 (m),

1.43-1.49 (m ), 1.51-1.77 (m ), 1.85-2.01 (m ), 2.12-2.25 (m ),

270 (dd; 1H, H13); 2.87 (s; 1H: H7); 290 (d, 1H),; 3.52
(ds 1H), 3.52 (d, 1H), 3.64 (dd, 1H), 3.70 (d, 1H), 3.88
(d, 1H), 4.04 (d, 1H), 5.65 (dd, 1H, H5), 6.07-6.15 (m,

1H, H14), 7.89 (d, 1H, ArH), 7.90 (d, 1H, ArH), 8.26 (s,
1H, ==& ), 833 (d, 1H, ArH), 8.80 (dd, 1H, ArH), 8.86 ( dt,
1H, ArH), 898 (d, 1H, ArH), 9.38 (d, 1H, ArH) .

Jiii: (ESI) m/z=793.76 (M+H) .

973 |k = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
N= 124R, 14R;: 15R ) ~15<f[ (2R ) 2-8 K2, 3
; N\ // — W E THRIR]14- (5-[2, 2-Biakuz]-4-4

-1H-1, 2, 4-=7%-1-%) -8-[ (IR) -1, 2-=F

A #k]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+=&.-1, 6a, 8, 10a-v9 ¥ 3%
-4H-1, 4a-RBF-2H-FEFF[1, 2-c]t7H-7-R B

'"H NMR (CD;OD, 500 MHz, ppm) & 0.80 (d, 3H, Me), 0.81
(s, 3H, Me), 0.82 (s, 3H, Me), 0.84 (d, 3H, Me), 0.85 (d,
3H, Me), 0.89 (d, 3H, Me), 0.89 (s, 3H, Me), 0.93 (d, 3H,
Me), 1.22 (s, 3H, Me), 1.24 (s, 3H, Me), 1.25-1.40 (m),
1.43-1.49 (m), 1.51-2.26 (m), 2.72 (dd, 1H, H13), 2.89 (s,
1H, H7), 2.96 (d, 1H), 3.44 (d, 1H), 3.54 (d, 1H), 3.56 (dd,
1H), 3.78 (d, 1H), 3.79 (d, 1H), 4.06 (d, 1H), 5.70 (dd,
1H, H5), 5.97-6.05 (m, 1H, H14), 7.58 (dd, 1H, ArH), 7.84
(dd, 1H, ArH), 8.10 (dt, 1H, ArH), 824 (s, 1H, ==),
8.53 (d, 1H, ArH), 8.74 (dd, 1H, ArH), 8.87 (d, 1H, ArH),
8.93 (d, 1H, ArH) .

JiiE: (ESI) m/z=793.61 (M+H) .

SEH 51274
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[17471  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R,15R) -15-[[ (2R) -2-% F&-2,3,3-=H
T HIAI-8-[ AR -1,2- —HHHE]-14-[5- 4-IRIE ) -1H-1,2,4-=M:-1-3£]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —~4-1,6a,8,10a-PU F J-4H-1, 4a- P EE-2H-FE I [1, 2-
c] LR -7-FR IR

GO,8n

[1748]

[17491 KL &433 (60.0mg,0.097mol) A H IE4- ({[ (1E) — (- H &) W H 3] &
B} FRIE) WRIE-1-FRR Eh (31mg,0.098mol) 7F LR (1.5mL) FIVRE R & SR YT, 7550 °C il
AR . 5/ A HTE =R, IMN10% Pd/C, iR & E T AR B, =R N Pus i #E
— B IR TR BT IE, 25k, FRMEE RO ARt (19x 150mm Sunfire Preparative
C18 OBD column) 4fift,, F750.1% =9 LRI LM /KA Ve G & P B oy & 96, 2%
KR TR ENE N =8 LR E bR 8L &4 (32.3mg) .

[1750]  'H NMR (CD30D,600MHz , ppm) 80.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.85 (s, 3H,Me) ,
0.85(s,9H,Me) ,0.85(d,3H,Me) ,0.90 (d,3H,Me) ,0.91 (s,3H,Me) ,1.14 (s,3H,Me) ,1.20 (s,
3H,Me) ,1.23-1.34 (m) ,1.41-1.44 (m) ,1.48-1.65(m) ,1.81-2.01 (m) ,2.09-2.22 (m) ,2.29
(dd,1H,H13) ,2.84 (s, 1H,H7) ,2.99 (d,1H) ,3.12-3.38 (m) ,3.48 (m) ,3.55(d, 1H) ,3.59 (dd,
1H) ,3.62 (m) ,3.63(d,1H) ,3.66(d,1H) ,3.94 (d,1H) ,4.02 (d,1H) ,5.47 (m,1H,H14) ,5.51
(dd, 1H,H5) F17.98 (s, 1H, =M) .

[1751]  J5iit: (ESI)m/z=736.56 (M+H) .

[1752]  SCjiaf5]275-287

[1753]  "FaRAGE YR FHRACLAE 1y St 451 B 38 () 77 V2 1) 4% «

D\_/OH_

A
N‘“‘—-—
[1754] <\N/“f~?4

HoN
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o975 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R)-14-[5-( 1-Z Bk -4-9%" 38 )
\C> -1H-1, 2, 4-==k-1-%1-15-[[(2R)-2-& k-2,

E 3, J-=2FEATAIAIS[ (IR) -1, 2- =95

>=0 7_%]"‘13 61 68: 73 87 9) 101 108., IOb: 11:
12, 12a-+ = &.-1, 6a, 8, 10a-w ¥ %
-4H-1, 4a-ABEF-2H-FEFF[1, 2-c]obvb-7-AR 8L

'H NMR ( CD;0D, 600MHz, ppm ) ( 3 2 7= ¢4 5% 4% F A4k )8 0.76
(s, 3H, Me), 0.76 (d, 3H, Me), 0.81 #= 0.84 (s, 3H, Me),
(17551 10.85 (s, 9H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H, Me), 0.91
#= 0.90 (s, 3H, Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me),
1.23-1.34 (m), 1.40-1.44 (m), 1.48-1.65 (m), 1.74-2.01 (m),
2.12 #= 2.13 (s, 3H, NAc), 2.13 #= 229 (m), 2.29 #F= 2.30
(dd, 1H, H13), 2.84 (s, 1H, H7), 2.78-2.90 (m), 2.94 #= 3.00
(d, 1H), 3.53 (d, 1H), 3.58 (dd, 1H), 3.63 (d, 1H), 3.65
(d, 1H), 3.94 (d, 1H), 3.88 #= 4.00 (d, 1H), 4.02 #= 4.08
(brm), 4.58 #= 4.62 (brm), 5.51 (dd, 1H, H5), 5.54 (m,
1H, H14), 7.93 #= 7.94 (s, 1H, =v=k) .

JiiE: (ESI) m/z=778.78 (M+H) .

276 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-& &-2, 3,
b 3-= 9 A THAIA]S][ (IR) -1, 2-=F &
A J-14-[5-[1-( F &R A ) -4k & ])-1H-1, 2,

[1756] N Sy
come |4-="#-1-%]1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+ =451, 6a, 8, 10a-=
¥ &4 -4H-1, 4a-7 85-2H-3E H[1, 2-c]t"h-7-

R

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d.,
3H, Me), 0.82 (s, 3H, Me), 0.85 (s, 9H, Me), 0.85 (d, 3H,
Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me),
1.20 (s, 3H, Me), 1.23-1.34 (m), 1.40-1.44 (m ), 1.48-1.72 (m),
czs;p | 1-80-1.96 (m), 2.12-2.22 (m), 229 (dd, 1H, HI13), 2.84 (s,

1H, H7), 2.97 (d, 1H), 3.00-3.22 (m), 3.53 (d, 1H), 3.58 (dd,
1H), 3.64 (d, 1H), 3.65 (d, 1H), 3.70 (s, 3H, OMe), 3.94
(d, 1H), 399 (d, 1H), 4.02 # 4.08 (brm), 4.18-4.27 (brm),
5.52 (dd, 1H, H5), 5.53 (m, 1H, H14), 7.93 (s, 1H, == ) .
Jit&: (ESI) m/z=794.53 (M+H) .
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[1758]

[1759]

[1760]

277 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
= 12aR, 14R, 15R) -15-[[ (2R) -2-&#&-2, 3,
b 3-=FEXTEAIAR]S[ (IR) -1, 2-—F &

g AK]-14-[5- (1-F K47k ) -1H-1, 2, 4-=
e of_1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,

10b, 11, 12, 12a-+=%4.-1, 6a, 8, 10a-w
¥ 4 -4H-1, 4a-7& BE-2H-3E (1, 2-c]*t7h-7-
PR BR

'H NMR (CD;OD, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.76
(d, 3H, Me), 0.82 (s, 3H, Me), 0.85 (s, 9H, t-bu), 0.85
(d, 3H, Me), 0.89 (d, 3H, Me), 091 (s, 3H, Me), 1.14 (s,
3H, Me), 1.20 (s, 3H, Me), 1.22-1.35 (m), 1.40-1.45 (m),
1.47-1.56 (m), 1.58-1.65 (m), 1.79-1.96 (m), 1.99-2.28 (m),
2.30 (dd, 1H, HI13), 2.84 (s, 1H, H7), 2.93 (s, 3H, NMe),
3.01 (d, 1H), 3.14-3.26 (m), 3.47-3.57 (m), 3.53 (d, 1H),
3.57 (dd, 1H), 3.60-3.70 (m), 3.64 (d, 1H), 3.66 (d, 1H),
3.95 (d, 1H), 4.02 (d, 1H), 5.44-5.53 (m, 2H, H5 #= H14),
797 (s, 1H, ==) .

Jiiig: (ESI) m/z=750.64 (M+H) .

278 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
8 12aR, 14R, 15R) -15-[[ (2R) -2-& %-2, 3,
%"QJ -=ZFEATAIR]S[ (IR) -1, 2-=9 &

EJ-14-[5<[ (28 ) 2-B B E]-1H-1; 2, 4-=
e .1-%1-1, 6, 6a, 7. 8, 9, 10, 10a,

10b, 11, 12, 12a-+=4.-1, 6a, 8, 10a-w
¥ i -4H-1, 4a-7 B8%-2H-3E FF[1, 2-c]*t"h-7-
AR

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d.,
3H, Me), 0.79 (s, 3H, Me), 0.85 (d, 3H, Me), 0.86 (s, 9H,
Me), 0.89 (d, 3H, Me), 0.92 (s, 3H, Me), 1.12 (s, 3H, Me).,
1.19 (s, 3H, Me), 1.23-1.34(m), 1.40-1.44(m), 1.48-1.54(m),
1.59-1.65 (m), 1.74-1.96 (m), 2.10-2.27 (m), 2.29-2.36 (m),

2.44 (dd, 1H, H13), 2.54 (m), 2.84 (s, 1H, H7), 3.11 (d,

1H), 3.46-3.58 (m ), 3.68 (d, 1H), 3.71 (d, 1H), 3.94 (d, 1H),
4.10 (d, 1H), 5.50 (dd, 1H, H5), 553 (m, 1H, H14), #= 8.06
(s, 1H, =) .

Jiti&: (ESI) m/z=722.53 (M+H) .
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979 | A= (1S, 4aR, 6aS., 7R, 8R, 10aR, 10bR,
: NH 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,
-9 R TAIA]S[ (IR) -1, 2-—9 %K
A( #]-14--[5-[ (3R or S) -3-vtbe&- bt & ]-1H-1, 2,
4-=»¢-1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-w
¥ A -4H-1, 4a-7% BE-2H-3E F[1, 2-c]"*tvh-7-
'"H NMR ( CD;OD, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d,
(17611 13H, Me), 0.82 (s, 3H, Me), 0.85 (d, 3H, Me), 0.86 (s, 9H,
Me), 0.89 (d, 3H, Me), 0.91 (s, 3H, Me), 1.13 (s, 3H, Me),
1.20 (s, 3H, Me), 1.23-1.34 (m), 1.40-1.44 (m), 1.48-1.56 (m),
1.59-1.65 (m), 1.78-1.96 (m), 2.10-2.22 (m), 2.32 (dd, 1H,
H13), 2.36 (m), 2.49 (m), 2.84 (s, 1H, H7), 3.06 (d, 1H),
3.47 (m), 3.52 (d, 1H), 3.57 (dd, 1H), 3.62 (m), 3.64 (d,
1H), 3.68 (d, 1H), 3.75 (dd, 1H), 3.96 (d, 1H), 3.98 (m),
420 (d, 1H), 5.51 (dd, 1H, H5), 5.53 (m, 1H, H14), #= 7.97
(s, 1H, == ) .
Jiig: (ESI) m/z=722.53 (M+H) .

280 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

1762 =
Hre2] 12aR, 14R, 15R) -15-[[ (2R) -2-§ -2, 3,

EﬂH -9 A TAIR]S[ (IR) -1, 2-—9F &
#]-14-[5-[ (3R or S) -3-vtbe& itz K ]-1H-1, 2,
( F+ # Rg =ok 1-%3-1, 6, 6a, 7, 8 9, 10, 10a,

B) 10b, 11, 12, 12a-+—=%.-1, 6a, 8, 10a-v9
¥ 3 -4H-1, 4a-7 BF-2H-3E FF[1, 2-c]*=h-7-

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d,
[1763] 3H, Me), 0.85 (s, 9H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H,
Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me),
1.23-1.34 (m), 1.40-1.44 (m), 1.48-1.56 (m), 1.59-1.65 (m),
1.80-1.96 (m), 2.06-2.22 (m), 2.29 (dd, 1H, H13), 2.57 (m),
284¢(s, 1H, H7), 2.85(4d, 1H), 347 (t), 3.521(d, 1H), 3.57
(dd, 1H), 3.62 (d, 1H), 3.65(d, 1H), 3.67 (dd, 1H), 3.80
(dd, 1H), 3.93 (d, 1H), 3.96 (d, 1H), 3.99 (m), 5.50 (dd,
1H, H5), 5.53 (m, 1H, H14), #&= 7.96 (s, 1H, ==&) .
Jiii&: (ESI) m/z=722.53 (M+H) .
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[1764]

[1765]

281 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
;%NH 12aR, 14R, 15R) -15-[[ (2R) -2-& % -2, 3,
3-=Z AT ARIA-14-[5- (3-R %
FRTH)-1H-1, 2, 4-=+4-1-%]1-8[(1R) -1,
2-— W &HE])-1, 6, 6a, 7, 8, 9, 10, 10s;,
10b, 11, 12, 12a-+=%.-1, 6a, 8, 10a-m
¥ & 4H-1, 4a-® BE-2H-3E FF[1, 2-c]v%E-7-

R BR

'H NMR ( CD;0D#=K,CO;, 600MHz, ppm) 0.75 (s, 3H, Me),
0.75 (d, 3H, Me), 0.75 (s, 9H, Me), 0.82 (d, 3H, Me), 0.86
(s, 3H, Me), 0.89 (d, 3H, Me), 1.18 (s, 3H, Me), 1.20 (s,
3H, Me), 1.26-1.40 (m), 1.45-1.51 (m), 1.55-1.63 (m), 1.74-1.92
(m), 198 (m), 2.10 (m), 2.19 (dd, 1H, HI13), 2.29 (m),
2.65 (d, 1H), 2.72 (brs, 1H, H7), 3.48 (d, 1H), 3.53 (dd,
1H), 3.57 (d, 1H), 3.71 (br d, 1H), 3.81 (br m), 3.84 (d,
1H), 3.91 (brd, 1H), 4.00(m), 428 (m), 531 (m, 1H, H14),
546 (dd, 1H, HS) #= 7.95 (s, 1H, =#) .

Jfiig: (ESI) m/z=708.45 (M+H) .

282 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
;{)—Et 126R, 14R, 15R) -154[ (2R} -2-8.%-2, 3,

3-=Z 9 A THAIR]SL (IR) -1, 2-—F &
#A]-14-[5- (1-THE-3-RHFEFTHK) -1H-1, 2,
4-=w¢_-1-31-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+ =451, 6a, 8, 10a-m
¥ % -4H-1, 4a-% B-2H-3E F[1, 2-c]=tvh-7-
R B

'"H NMR ( CD;0D, 600MHz, ppm) & 0.75 (s, 3H, Me), 0.76 (d,
3H, Me), 0.84 (s, 9H, Me), 0.85 (d, 3H, Me), 0.89 (s, 3H,
Me ), 0.89 (d, 3H, Me), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me),
1.23-1.34 (m), 1.48-1.55 (m), 1.58-1.65 (m), 1.76-1.96 (m),

2.10-2.20 (m), 2.28 (dd, 1H, H13), 2.84 (brs, 1H, H7), 2.90
(brd, 1H), 3.39 (m), 3.50 (d, 1H), 3.55 (dd, 1H), 3.60-3.70
(brm), 3.94(d, 1H), 3.95(brd, 1H), 4.40-4.51 (m), 4.63-4.75
(m), 5.37 (brm, 1H, H14), 5.49 (dd, 1H, H5) #= 8.06 (s,
1H, =w=&) .

Jiid: (ESI) m/z=736.56 (M+H) .
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[1766]

[1767]

[1768]

283 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
v oM 12aR, 14R, 15R) -14-[5-[ (3R or S) -1- (&

5 FEEA ) -3-vbe& ke K ]-1H-1, 2, 4-=v-1-

( 7+ # | &K]-15-[[ (2R) -2-&#A-2, 3, 3-=FH T3]

A) £.1-8-[ (1IR) -1, 2-=%¥ & %]-1, 6, 6a, 7,

8, 9, 10, 10a, 10b, 11, 12, 12a-+— &
-1, 6a, 8, 10a-w9 ¥ 3 -4H-1, 4a-#&BF-2H-3
F[1, 2-c]obwh-7-#%BR

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.77 (s, 3H, Me), 0.77 (d.,
3H, Me), 0.83 (s, 3H, Me), 0.85 (s, 9H, Me), 0.85 (d, 3H,
Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me),
1.20 (s, 3H, Me), 1.23-1.34(m), 1.40-1.44 (m), 1.48-1.56 (m),
1.59-1.65 (m), 1.80-1.96 (m), 2.10-2.22 (m), 2.30 (dd, 1H,

H13), 2.48 # 232 (m), 2.84 (s, 1H, H7), 2.91 (d, 1H),

3.45 (m), 3.53 (d, 1H), 3.58 (dd, 1H), 3.66 (d, 1H), 3.68
(d, 1H), 3.79 #= 3.89 (m), 3.94 (d, 1H), 3.96 (d, 1H), 5.54
(m, 1H, H14), 5.57 (dd, 1H, H5) # 7.96 (s, 1H, =) .
Jiiig: (ESI) m/z=765.49 (M+H) .

o2 12aR, 14R, 15R) -14-[5-[ (3R or S) -1- ( &
P Bt ) -3-wbeg A ]-1H-1, 2, 4-=w-1-
( 7+ M A& | &K]-15-[[ (2R) -2-&%K-2, 3, 3-=F AT K]
B) £.1-8-[ (IR) -1, 2-—F & Xk]-1, 6, 6a, 7,
8, 9, 10, 10a, 10b, 11, 12, 12a-+ =4
-1, 6a, 8, 10a-v9 ¥ K -4H-1, 4a-&BEF-2H-3F
F[1, 2-c]oteuh-7- BR

284 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,

'"H NMR ( CD;0OD, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.77 (s, 3H, Me), 0.85 (s, 9H, Me), 0.85 (d, 3H,
Me), 0.89 (d, 3H, Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me),
1.20 (s, 3H, Me), 1.23-1.34(m), 1.40-1.44(m), 1.48-1.56 (m),
1.59-1.65 (m); 1.80-1.96 (m), 2.10-2.22 (m ), 2.31 (dd, 1H,
H13), 244 (m), 2.84 (s, 1H, H7), 2.96 (brd, 1H), 3.49 (m),
3.53 (d, 1H), 3.58 (m), 3.58 (dd, 1H), 3.65 (d, 1H), 3.69
(d, 1H), 3.70-3.82 (m), 3.96 (d, 1H), 397 (d, 1H), 5.51
(m, 1H, H14), 5.57 (dd, 1H, H5) # 7.94 (s, 1H, ==k) .
Jiiig: (ESI) m/z=765.49 (M+H) .
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285 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
§_<:>O 12aR, 14R, 15R) -15-[[ (2R) -2-& k-2, 3,

3-=ZFEATEAIRIS[(IR) -1, 2-—F &
#*1-14-[5- (W A& AtL-2H-"t7H-4-2 ) -1H-1, 2,

4-=vg_1-%1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+—&.-1, 6a, 8, 10a-=9

[1769]

¥ MK -4H-1, 4a-7&BF-2H-3E 5 [1, 2-c]=kvh-7-
R BR

'H NMR (CD;OD, 500 MHz, ppm) & 0.78 (s, 3H, Me), 0.79
(d, 3H, Me), 0.85 (s, 3H, Me), 0.87 (s, 9H, t-bu), 0.88
(d, 3H, Me), 0.92 (d, 3H, Me), 0.93 (s, 3H, Me), 1.16 (s,
17701 |3H, Me), 1.22 (s, 3H, Me), 1.24-1.38 (m), 1.42-1.47 (m),
1.49-1.68 (m), 1.79-1.99 (m), 2.08-2.25 (m), 2.29 (dd, 1H,
H13), 2.86 (s, 1H, H7), 2.96 (d, 1H), 3.21-3.29 (m), 3.54-3.65
(m), 3.55 (d, 1H), 3.59 (dd, 1H), 3.65 (d, 1H), 3.67 (d,
1H), 3.98 (d, 1H), 4.00 (d, 1H), 4.02-4.11 (m), 5.51 (dd,
1H, H5), 5.52-5.60 (m, 1H, H14), 7.98 (s, 1H, ==t) .
Jfig: (ESI) m/z=737.60 (M+H) .

286 | A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
” 12aR, 14R, 15R) -15-[[ (2R) -2-&%-2, 3,
3-=Z=F A THX]IR]S[ (IR) -1, 2-—_F &
A 1-14-[5-[4- ( FAHZ L) LT K]-1H-1, 2, 4-
CO,Me i"&i—l—g]—l, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12; 12a-+—=%.-1, 6a; 8, 10a-¥9
W 4 -4H-1, 4a-&B%-2H-3E 5F[1, 2-c]wkvdh-7-
'H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.85 (s, 9H, Me), 0.85 (d, 3H, Me), 0.89 (d, 3H,
Me ), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me),
1.23-1.34 (m), 1.41-1.44 (m), 1.48-1.76 (m), 1.80-2.04 (m),
2.10-2.22 (m), 2.25 (dd, 1H, HI3), 2.29-2.34 (m), 2.40-2.46
(m), 2.67 (d, 1H), 2.74 (m), 2.84 (s, 1H, H7), 2.93 (m),
3.53 (dd, 1H), 3.56-3.65 (m), 3.67 #= 3.70 (s, 3H, OMe),
394 #= 3.95(d, 1H), 548 (dd, 1H, H5), 552 (m, 1H, H14),
7.88 = 7.92 (s, 1H, ==t ) .

Jfig: (ESI) m/z=793.51 (M+H) .

[1771]
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287 |A = (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
12aR, 14R, 15R) -14-[5-[4- (R FBLE ) 3R T
X]-1H-1, 2, 4-==£-1-%]-15-[[ (2R) -2-&%
-2, 3, 3-=FATAIA]-8[ (IR) -1, 2-=F

[1772]

ﬂ“‘ " #%1]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b,
11, 12, 12a-+—=#.-1, 6a, 8, 10a-9 F ¥
-4H-1, 4a-RABF-2H-FEH[1, 2-c]tbr-7-R B

CONH,

'H NMR ( CD;0D, 600MHz, ppm) & 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.85 (s, 9H, Me), 0.85 (s, 3H, Me), 0.89 (d, 3H,
(7731 I Me), 0.90 (s, 3H, Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me),
1.23-1.34 (m), 1.41-1.44 (m), 1.48-1.78 (m), 1.80-2.04 (m),
2.08-2.22 (m), 2.26 (dd, 1H, H13), 2.52 (m), 2.84 (s, 1H,
B7); 286 # 292 (d; 1HD: 3.10 (m); 353 Cdd. TH) 3.56-3.65
(m), 3.92 (d, 1H), 3.94 # 3.95 (d, 1H), 5.48 (dd, 1H,
H5), 5.53 (m, 1H, H14), 7.89 #= 7.92 (s, 1H, =) .
Jii&: (ESI) m/z=778.53 (M+H) .

[1774]  Sjiif5)288

[1775]1  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) ~2-% }:-2,3- - Fi 3t
THRIEI-8-[(UR) -1,2- —HFIH]-14- 1H-1,2,3-=m-1-3£)-1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+ —"4&-1,6a,8,10a-PY B J-4H-1, 4a-AE-20-FE I [1, 2-c ] ML IR -7 FR R
(5L it 151 288A)

[1776]  FI

[1777]1  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15-[ [ (2R) —2-% }:-2,3- - Fi 3t
THRIEI-8-[(UR) -1,2- —HFIH]-14- 2H-1,2,3-=m-2-3£)-1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+ —"4&-1,6a,8,10a-PY B J-4H-1, 4a- A E-20-FEFE [1, 2-c I ML IR -7 FR R
(5L it 151 288B)

Ox-OH. . o oK,
P g_h!q . . = AR
- N !‘\Ih:“ 13
o
BF,0Et,, DCE o L9
[1778] TRt e 5 5%45] 288A
O OH._

=617 2888
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[17791  ¥1H-1,2,3-=M (12.5u1,0.216mmol) FIBF30 (CH2CHs) 2 (5411 ,0.426mmol) I F|
H a4k 546 (25.5mg,0.042mmo1) 7E1,2- & %% (0. 42m1) BIHiHE J5 FIE - I E150°C,
NI AW AR R B T 1. 67N S, Y5 AT HRE B R S 7R S I 8 R e I TR
G W R =W R AR A IR A E T m R R E s T R,
HE ek A1 (19x150mm Sunfire Prep C18 OBD 10um column) 732, FHE0.1% =%
BRI S /7K BEL s S IE 9 20ml /min, & O E i 25 - 1200 B0 N, LG / /KA S 86 B N
2031100% , 35 4 £ 5 6 70 B o A4 BB Bl Bt 1 Ao B S A2 1) v ROUAH €38 42 03 59
PR 28 KR 5 W 5 BE 0 I\ £ T8 A4 PP AR s T 15 38 B ] A PR 7 SE2 it 451 28 8A (15 . 3mg
0.020mmo1) o ¥ B3 M e Mt i o7 B S R A 1) v S0 A R 20 73 5 3 DBl 28 ¥ 771 K 9k B )
M AN HRI R 115 21 3 6 [ AR ) SE Tt 4511 288B AL 5470 (8 . 4mg , 0. 01 Lmmo1) o« PN [F]
Oy SR AR I X 3% B AL 2 RS TH NMR NOERS 5& 1 5 % B S Jiti 151 28 8 A f& M H 14 51 = M Jifi
¥, {HEL 151 288BAN 2

[1780]  SZjify|288A

[1781]1  'H NMR (CD30D,600MHz , ppm) [ 5 B8 A2 8 o Ak i B o A — 8 Z R 1l 4 140, F T VR
=R BE{E5160.69 (d, 3H,Me) ,0.71 (d,3H,Me) ,0.73 (s,3H,Me) ,0.75(d,3H,Me) ,0.76 (s,
3H,Me) ,0.82(d, 3H,Me) ,0.87 (s, 3H,Me) ,0.89 (d,3H,Me) ,1.15-1.20 (m) ,1.21 (s, 3H,Me) ,
1.24(s,3H,Me) ,1.25-1.38(m) ,1.40-1.44 (m) ,1.45-1.53 (m) ,1.55-1.65(m) ,1.78-1.92
(m) ,1.96-2.03 (m) ,2.11-2.16 (m) ,2.28-2.34 (m) ,2.34 (d,1H) ,2.44 (dd, 1H,H13) ,2.70 (s,
1H,H7) ,3.15(d,1H) ,3.48(d,1H) ,3.52(dd,1H) ,3.60 (d,1H) ,3.67 (d,1H) ,3.83(d,1H) ,
5.47 (dd, 1H,H5) ,5.69-5.75 (m, 1H,H14) ,7.72(d, 1H, =M) ,8.14 (d, 1H, =M¢) .

[1782]  J5iit: (ESI)m/z=639.35 M+H) .

[1783]  Sjify|288B:

[1784]  'H NMR (CD30D, 600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.78(d,3H,Me) ,
0.83(s,3H,Me) ,0.83(d,3H,Me) ,0.85(d,3H,Me) ,0.88 (s,3H,Me) ,0.89 (d,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.35(m) ,1.40-1.45(m) ,1.47-1.56 (m) ,1.58-1.65 (m) ,
1.76-1.98 (m) ,2.11-2.22 (m) ,2.42(dd,1H,H13) ,2.48 (d,1H) ,2.84 (s, 1H,H7) ,3.38(d,
1H) ,3.48(d,1H) ,3.53 (dd, 1H) ,3.60 (d,1H) ,3.84 (d,1H) ,3.95(d,1H) ,5.46 (dd, 1H,H5) ,
5.78-5.84 (m, 1H,H14) ,7.72 (s,2H, =M) .

[1785]  J5iit: (ESI)m/z=639.35 M+H) .

[1786]  Sjiif51]289

[1787]1  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
TH]HE]-8-[ (AR -1, 2- = H I ] -14-[4- (F &= Bk -1H-1,2,3-—=M-1-3£]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+—=%(~1,6a,8,10a—PY Hl —4H-1, 4a-TA FF-2H-3EFF [1, 2]
ML AR —7—FR IR (St f511289A)

[1788] Il

[1789]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15—[ [ (2R) —2-& }£-2,3- — HI &
TH]AE]-8-[ (AR -1, 2- = H Py FE]-14- [6- (FH & Bk -1H-1,2,3-—=M-1-3£]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+—=%(~1,6a,8,10a—PY Hl J—4H-1, 4a-TA FF-2H-3EFF [1, 2]
ML AR —7—FR IR (S it 511289B)
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[1790]  Fi

[1791]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
TH]HAE]-8-[ (AR -1, 2- = H I ] -14-[4- (FH &= Bk —2H-1,2,3- —=M-2-3£]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a-PY FH JE-4H-1,4a-HFF-2H-FE I [1,2-c]
ML AR —7—FR IR (S it 511289C)

[1792]

S 3t] 2898 k4] 289C

[1793] EHIE1H-1,2,3-=M-4-FR Ktk (25.1mg,0.197mmo1) FMBF30Etz (5111,
0.402mmol) IO F 1 [a 4k 546 ((24.4mg,0.041mmol) ) £E1,2- — 4 Z.%% (0.5ml) [ HE 5
(R INIEN50°C , NSRBI MR OV TR 1. 75/ 5 , Y805 Bk A HAZ i 3L 4R (B
TN IRNLGE I B R BER G A HV B R, 28R TR B E T E S KR B )
i T, H & SOR A RE (19x150mm Sunfire Prep C18 OBD 10um column) Zifk, &
0.1% =5 LMRIW NG/ KR RBEWE s SR A20m] /min, = BGHAH S 5644 120 80N, &
i/ KA 2050 FE 20 %6 211100 %6 , 42255 FH £ G 1673 o 1 spe PR Mot 1) 67 B e A A2 1) 5 280K
AR 2 0 I IR 28 RV TR a5 B 0 N LI RN 2K A G S 1 15 21 (1 68 T AR 1) S e
f51289A (1.5mg, 1.85umol) o K 5 — e I A A2 B e A AR 1A v 80 AE Bt 2 o 5 9 DRUR 28 Kk
TR, 5 5 B8 N < T AN R A AR R R T 45 B 6 ] AR ) SE T 51 289B (17 . 6mg,
0.022mmo1) o 4 55 18 e JBt 1) A7 B S A 42 1) v CHRURH € 1 4 536 3, 0 Hs 28 VS 7 5 o 5k B 42
I 2T R AR TR T 75 31 2 T AR P S Bt 4511289C (2. 6mg , 3. 21umo) » St 11 28 9AFF [X.
% B AL AR HE T NMR NOEM 22 1, & B MH 14 31 =18 J5f 7 . St 4511 28 9By [X 3k e %
PEA 22 AR PEN L4 R T AEACRE I H NMR AR [R5 AE T A% SR i 2 1

[1794] S f51]289A :

[1795]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.78(d,3H,Me) ,
0.82(d,3H,Me) ,0.85(d,3H,Me) ,0.86 (s,3H,Me) ,0.89 (s,3H,Me) ,0.90 (d,3H,Me) ,1.16 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.36(m) ,1.40-1.45(m) ,1.48-1.57(m) ,1.59-1.65 (m) ,
1.77-2.01 (m) ,2.12-2.22 (m) ,2.54 (dd, 1H,H13) ,2.60 (d,1H) ,2.84 (s, 1H,H7) ,3.50 (d,
2H) ,3.54 (dd, 11) ,3.62(d,1H) ,3.85(d,1H) ,3.90 (s, 3H,C00Me) ,3.94 (d, 1H) ,5.50 (dd, 1H,
H5) ,5.81-5.87 (m, 1H,H14) ,8.78 (s, 1H, =Mk) .

[1796]  JFiik: (EST) m/z=697.35 (M+H) .

[1797]  SLjitif5]289B:
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[1798]1 'H NMR (CD30D,600MHz , ppm) 80.72 (s, 3H,Me) ,0.76 (s,3H,Me) ,0.76 (d,3H,Me) ,
0.79(d,3H,Me) ,0.82(d,3H,Me) ,0.85(d,3H,Me) ,0.89 (d,3H,Me) ,0.91 (s,3H,Me) ,1.12 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.36 (m) ,1.39-1.44 (m) ,1.47-1.55(m) ,1.58-1.65 (m) ,
1.71-1.79(m) ,1.81-1.96 (m) ,2.11-2.22 (m) ,2.54 (dd, 1H,H13) ,2.83 (s, 1H,H7) ,2.86 (d,
11) ,3.50(d, 1H) ,3.56 (d,1H) ,3.56 (dd, 1H) ,3.63 (d,1H) ,3.94 (s, 3H,C00Me) ,3.95 (d, 1H) ,
4.22(d,1H) ,5.46 (dd, 1H,H5) ,6.56-6.63 (m, 1H,H14) ,8.24 (s, 1H, = M) .

[1799]1  J5iit: (ESI)m/z=697.40 M+H) .

[1800]  =jif289C:

[1801]1  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.80 (d,3H,Me) ,
0.83(s,3H,Me) ,0.84 (d,3H,Me) ,0.85(d,3H,Me) ,0.89 (s, 3H,Me) ,0.89 (d,3H,Me) ,1.15 (s,
3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.36(m) ,1.40-1.44 (m) ,1.48-1.56 (m) ,1.58-1.65 (m) ,
1.79-2.02 (m) ,2.12-2.22 (m) ,2.50 (dd, 1H,H13) ,2.60(d,1H) ,2.84 (s, 1H,H7) ,3.47(d,
1H) ,3.48(d,1H) ,3.54 (dd,1H) ,3.61(d,1H) ,3.85(d,11) ,3.91 (s, 3H,CO0Me) ,3.94 (d, 1H) ,
5.48 (dd, 1H,H5) ,5.83-5.89 (m, 1H,H14) ,8.17 (s, 1H, =I¥) .

[1802]  J5iitk: (ESI)m/z=697.40 (M+H) .

[1803]  Sjiif51]290

[1804]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14— [4-%51 F=—5— (& F Bk 3L) —2H-
1,2,3-=m-2-31-15-[[ (2R) 2-&3-2,3- —H I T HIH]-8-[AR) -1,2- ~HPHH]-1,
6,6a,7,8,9,10,10a,10b,11,12,12a—+—=4~1,6a,8,10a—J4 Fl -4H-1, 4a— A FE—2H-FE IF
[1,2-c]tisg-7-3R &

(o]
H
Fise bl HoN N,
£ 5= 3 | N

[1805] MeO,,
0 _ BF,OEt,, DCE

T iaLe 6

[1806] H44-Z H-1H-1,2,3-=M:-5-3 % (26.0mg,0.205mmo1) MBF30Et2 (53ul,
0.418mmol) IO A F e A1 4k & 476 (25.0mg,0.042mmol) £E1,2- — 5 Z %% (0.6ml) HIFHE 5 1)
TV INFREN50°C , [ MR A W08 NI 35 (TR B 1. T5 /NI i, VBRI AN A% B 3L 9% B
TN IRNLGE IR B S BEIR G A H B IR VR 2RI R B T s R R
YD T WS, S RO A 41 (19x150mm Sunfire Prep €18 OBD 10um column) 4k,
0.1% =M LIRE O /7K AR R Pl s S y20ml /min, & RO AH 5 254 1253 BN,
LG/ 7KAER Z 86 BE 20 % 21100 % , 35235 F S G 6 23 B o K 7= W) i SO il 2 oy 69
VRS 28 R T, W 5k BE W\ 2R AN R R S v T 45 31 1 €0 AR B A AL & 470 (20 Omg
0.025mmo1) o =P[R [X Jakidt 3 4 A0 222 AR 40 i T A A 0 SR HEWT 1)

[1807]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.82(d,3H,Me) ,
0.85(d,3H,Me) ,0.86 (d,3H,Me) ,0.87 (s, 3H,Me) ,0.89 (d,3H,Me) ,0.95 (s,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s,3H,Me) ,1.22-1.34 (m) ,1.39-1.44 (m) ,1.47-1.65(m) ,1.74-1.96 (m) ,
2.08-2.22 (m) ,2.43 (dd, 1H,H13) ,2.74(d,1H) ,2.84 (s, 1H,H7) ,3.45(d,1H) ,3.46 (d, 11]) ,
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3.52(dd,1H) ,3.57 (d,1H) ,3.75(d,1H) ,3.92 (d,1H) ,5.48 (dd, 1H,H5) ,5.52-5.58 (m, 1H,
H14) .

[1808]  J5iit: (ESI)m/z=697.77 M+H) .

[1809]  sLjif5)291

[1810]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
THRIE]-8-[ (IR) -1,2- —H K E]-14- AH-M-1-3£)-1,6,6a,7,8,9,10,10a,10b,11,
12,12a—+ —%-1,6a,8,10a—PY H 3E—-4H-1, 4a- P EE—2H-FE3F [ 1, 2-c] AL I -T2 R

OVOH

O\VOH =

N,
\
N Y Y L ey
1811
oy~ . BF,OEt,, DCE ity g ‘
\(/\ i \(\ i

5 4Lodh 6
[1812] ¥ [a] 4k & 46 (40mg,0.052mmol) « IH-MLME (50mg, 0. 74mmol) A=Ak Bl 2 Bk 4%
A4 (134L,1.04mmo) 7E & Z.%5% (0. 5mL) FIVR B FH & SR, B T80°C A R FE30min.,
IR AW F R =, 280, 8 ik B T AR FH s A i AR A £ 15 A (19x150mm Sunfire
Preparative C18 OBD column) Ziift, H&0.1% =8 BRI 4N/ /K BEM « B F= W 2k 43 7%
Ky N CBERIZRIR AP A T893 2R 8 = SRR BRI AR AL &4 (18 5mg) -

[1813]  'H NMR (CD30D,600MHz , ppm) 80.76 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.83 (d,3H,Me) ,
0.85(s,3H,Me) ,0.85(d,3H,Me) ,0.89 (d,3H,Me) ,0.92 (s,3H,Me) ,1.16 (s,3H,Me) ,1.20 (s,
3H,Me) ,1.23-1.34(m) ,1.41-1.45(m) ,1.48-1.65(m) ,1.75-1.85(m) ,1.89-2.02 (m) ,2.12-
2.21(m) ,2.37(dd,1H,H13) ,2.40(d,1H) ,2.84 (s, 1H,H7) ,3.46 (d,1H) ,3.53 (dd, 1H) ,3.59
(d,1H) ,3.66(d,1H) ,3.93(d,1H) ,5.39 (m, 1H,H14) ,5.47 (dd, 1H,H5) ,6.31 (dd, LH, LML) ,
7.54 (d, 1H, MEmE) F7.74 (d, 1H, R

[1814]  Jfiitk: (ESI)m/z=638.63 (M+H) .

[1815]  SEjfi {51292

[1816]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14—[3— (& I Mt H:) —1H-AHLME-1-
H]-15-[[ 2R) —2-&F-2,3- —H R T HIHA]-8-[(UR) -1,2- —-HHH#]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ —~&-1,6a,8,10a- Y FH FE-4H-1, 4a- N BE-2H-FEFF [ 1, 2-c Tt
WR-7T- 2R (SLif51292A)

[1817] A

[1818]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R, 15R) —14—[5- (& I Mt %s) —1H-AHL e —1-
FH]-15-[[ 2R) —2-&F-2,3- —H R T HIHA]-8-[(UR) -1,2- —-HHH#]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ —~&~1,6a,8,10a- Y FH FE-4H-1, 4a- N BE-2H-FEFF [ 1, 2-c Tk
-7 3R R (SCEf51292B)
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o

C_)YC_)HE NS
EAGA HoN _NH
wo, L] .
o . BF;0Et,, DCE

HzN
\({\0 A

[1819] T iE a4k 6

N~
W OCTRT
9z 36,17 2928

[1820]  ¥grh[E]{k &6 (45mg,0.075mmol)  IH-AHME—3—F& 1% (30mg, 0. 27mmol) A1 =&AL Hl
k285 (1001, 0. 79mmo 1) 7E 5 Z % (1. 0mL) FRITR B AR, B T-50°Ciliia 904y
Bl VRS WA A R IR, 2K K5k B A B RO AR 1 (19x150mm Sunfire
Preparative C18 OBD column) 235, FI50.1% =8 LRI I/ /KGR o 15 1 18 1 i 1)
A B RAAR I 53 28 N AR B IR B W ¥4 R T 1845 24 9 = 9 < IR B8 1Y S 7 471)
292A (7.2mg) o ¥ E B bR Bl i ) A7 B e AR B 253 75K » N CBEFIZRIRITR B W0 TR 12 R T RS
B =9 IR ER Y S 4511 292B (26mg) -

[1821]  SLJtif5]292A

[1822]  'H NMR (CD30D,600MHz , ppm) 80.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.79 (d,3H,Me) ,
0.85 (s, 3H,Me) ,0.85(d,3H,Me) ,0.87 (d,3H,Me) ,0.88 (s,3H,Me) ,0.90 (d,3H,Me) ,1.16 (s,
3H,Me) ,1.21 (s,3H,Me) ,1.23-1.34 (m) ,1.41-1.45(m) ,1.48-1.65 (m) ,1.78-2.02 (m) ,
2.12-2.22(m) ,2.43(dd, 1H,H13) ,2.56 (d, 1H) ,2.84 (s, 1H,H7) ,3.40(d,1H) ,3.47 (d,1H) ,
3.54(dd,1H) ,3.60(d,1H) ,3.76 (d,1H) ,3.92 (d, 1H) ,5.45 (m, 1H,H14) ,5.49 (dd, 1H,H5) ,
6.75(d, 1H, ALmE) A17.80 (d, 1H, HEME) .

[1823]  Jiiilf: (ESD) m/z=681.41 (M+H) .

[1824]  SLjiif51]292B:

[1825]  'H NMR (CD30D,600MHz , ppm) 80.78 (s, 3H,Me) ,0.79 (d,3H,Me) ,0.81 (d,3H,Me) ,
0.85 (s, 3H,Me) ,0.87 (d,3H,Me) ,0.87 (d,3H,Me) ,0.88 (s,3H,Me) ,0.92 (d,3H,Me) ,1.16 (s,
3H,Me) ,1.22 (s,3H,Me) ,1.23-1.34 (m) ,1.41-1.46 (m) ,1.48-1.68 (m) ,1.78-1.98 (m) ,
2.12-2.22(m) ,2.38(dd, 1H,H13) ,2.70(d, 1H) ,2.86 (s, 1H,H7) ,3.45(m) ,3.52 (dd, 1H) ,
3.61(d,1H) ,3.94(d,1H) ,3.96 (d, 1H) ,5.46 (dd, 1H,H5) ,6.42 (m, 1H,H14) ,6.77 (d, 1H, it
M) A7 .58 (d, 1H, BEEIAE) .

[1826]  J5iilf: (EST) m/z=681.35 (M+H) .

[1827]  Sjif51)293

[1828]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) —2-% }-2,3- — 1 4t
THIA]-8-[(IR) -1,2-=H N K] -14- G-fH - 1H-nkme-1-%5) -1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+ —~4-1,6a,8, 10a—PU FF F—4H-1,4a- P EE-20-FE 3 [1, 2-c ML IR -7 - FR R
(S it 451129 3A)
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[1829]  FiI

[1830]  (1S,4aR,6aS,7R,8R,10aR, 10bR,12aR, 14R,15R) —15—[ [ (2R) —2-& }£-2,3- —HI &
THIA]-8-[(IR) -1,2-=H N K] -14- (5-TH L - 1H-nkme-1-%%) -1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+—=%~1,6a,8,10a—PY Hi J-4H-1, 4a— A FE—2H-FEFF [ 1, 2—c ] LI —-7-FR iR
(5K it 451129 3B)

BF;OEt,, DCE

Y

[1831] ¥ ) kb-4h 6

< £
\(\ =7 %ibb) 2008

[1832]  ¥43-fi4dE—1H-NEME (23.3mg,0.206mmo1) FIBF30 (CHaCHs) 2 (52u1,0.410mmol) HOA
| E A6 (24.8mg,0.041mmol) 7E1,2- —5 2 %% (0.41ml) Bk 5 IR #3150
C, NIRRT W78 ik 8 T T o 2/ NI I 5 Y05 BB FH RN AR il 41 S 7 e I 65 R o 0 s D7 VR
GO R EI WG KGR E I E T m E R RS T R,
ﬂ%%&ﬁmﬂﬁfé%ﬁ (19x150mm Sunfire Prep C18 OBD 10um) 4355, H50.1% =M LERH
it /7K e o S i# 20m] /min, 125080 N, 2 /7MZI:%1%)#M20/@J100/0,%Eﬂﬂé@aﬂi
/EPEJ%\%[P W BTG I ) A7 B e A R 1 v SO T G A I S DR RS R R B )
M\ B R AR R 15 21 EI@IMW(E’J%E@WD%A (14 8mg,0.019mmo1) o J4 18 Bk i 1)
A7 AR ) v A A BB G 2y 9 5 DR R AT R R B ) AT R S R T 5 2
€[] A PR 1 S i 5129 3B (4 8mg, 6. 02umol) o /N [l 43 S Hg MK 1 [X 358 34 33 A, 2 S AR 4
NMR NOEAfE [ , A I 5L 51 293 A48 MH14 21 =Mk 57 ¥, {H St 511 293BAN 2 o
[1833]  SELjitif51]293A
[1834]  'H NMR (CD30D, 600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.79 (d,3H,Me) ,
0.84(d,3H,Me) ,0.85(d,3H,Me) ,0.88 (s,3H,Me) ,0.89 (d,3H,Me) ,0.91 (s,3H,Me) ,1.15(s,
3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.35(m) ,1.39-1.44 (m) ,1.47-1.57 (m) ,1.58-1.65 (m) ,
1.79-1.97 (m) ,2.11-2.22 (m) ,2.45(dd, 1H,H13) ,2.70(d, 1H) ,2.83 (s, 1H,H7) ,3.47 (d,
1H) ,3.49(d,1H) ,3.52(dd,1H) ,3.60 (d,1H) ,3.79(d,1H) ,3.92 (d,1H) ,5.46-5.54 (m,2H,H5
FIH14) ,6.96 (d, 1H, HEEME) ,7.96 (d, 1H, ALME)
[1835] i (ESI) m/z=683.54 (M+H) .
[1836]  SLjitif51]293B:
[1837]1  'H NMR (CD30D, 600MHz , ppm) 80.76 (s, 3H,Me) ,0.76 (d,3H,Me) ,0.80 (d,3H,Me) ,
0.83(s,3H,Me) ,0.84 (d,3H,Me) ,0.85(d,3H,Me) ,0.88(s,3H,Me) ,0.89 (d,3H,Me) ,1.14 (s,
3H,Me) ,1.20 (s, 3H,Me) ,1.22-1.35(m) ,1.39-1.44 (m) ,1.47-1.56 (m) ,1.59-1.65 (m) ,
1.74-1.96 (m) ,2.10-2.22 (m) ,2.50 (dd, 1H,H13) ,2.78(d,1H) ,2.84 (s, 1H,H7) ,3.47 (d,
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1) ,3.47(d,1H) ,3.55(dd, 11) ,3.62(d,1H) ,3.93 (d,1H) ,4.00 (d,1H) ,5.48 (dd, 1H,H5) ,
6.42-6.48 (m, 1H,H14) ,7.14 (d, LH,0tm) ,7.67 (d, 1H, AHEME) .

[1838]  J5iit: (ESI)m/z=683.56 (M+H) .

[1839]  sLjfify294

[1840]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) —15—[ [ (2R) —2—& }£-3,3- —HI &
THIA]-8-[(IR) -1,2-=H N K] -14- (4-THHE-1H-nkme-1-%%) -1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+ =45-1,6a,8,10a—Y H J—4H-1,4a— P EFE-2H-FE 37 [ 1, 2—c ] ML MR- 7R 8

OH
O,

- %oz i OZN\@NH
: : -
woor_ 4 -
[1841] o ‘ BF,OEt,, DCE

iH

F i ikt 24

[1842] R FHSSALLSL it 51 19O R 454 , LA rh (A Ak & W) 24 FHA-TH - TH-ME e R 2 4640 , ol
&5 545 2 3 A AR KRS -

[1843]1  'H NMR (CDs0D,500MHz , ppm) 0.77 (s, 3H) ,0.78 (d,J=6.9Hz,3H) ,0.82 (s,9H) ,0.86
(d,3H, #r#kz) ,0.87 (s,3H) ,0.90(d,J=6.8Hz,3H) ,1.17(s,3H) ,1.22(s,3H) ,1.23-
1.66(m) ,1.78-1.96 (m) ,2.06-2.23 (m) ,2.44 (dd,J=13.5Hz,6.4Hz,1H) ,2.48 (dd,J=
10.1Hz,3.0Hz,1H) ,2.85(s,1H) ,2.87 (dd,J=10.5Hz,3.2Hz, 1H) ,3.47(d,J=11.9Hz,1H) ,
3.52-3.62 (m,3H) ,3.65(dd,J=9.9Hz,1H) ,3.91(d,J=11.8Hz,1H) ,5.41 (m,1H) ,5.50 (m,
1H) ,8.22(s,1H) ,8.71 (s, 1H) .

[1844]  J5iit: (ESI)m/z=683.47 (M+H) .

[1845]  Sjitif51]295-299

[1846]  "FIRAN AWK FHIRALLAE HiF St 4511415 38 (1) 77 V2 1) 4%

O _OH
R! - I - =

[1847]

273



CN 104877001 B -IH' HH :F; 268/282 11T

295 |RI=H (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=ci|14R, 15R) -15-[[ (2R) -2-&|Xk-2, 3-—9W AT K]
£.]-14- (4-8-1H-wk=-1-28 ) -8-[ (1R) -1, 2-—=F
BT 6 Bas 7 8 95 10: 10as: 106 11
12, 12a-+—=%&.-1, 6a, 8, 10a-w9 ¥ 3 -4H-1, 4a-
A B -2H-3E F[1, 2-c]bvh-7-HK B84

'"H NMR ( CD;0D, 600MHz, ppm) 8 0.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.79 (d, 3H, Me), 0.85 (s, 3H, Me), 0.85 (d, 3H,
Me), 0.86 (d, 3H, Me), 0.89 (d, 3H, Me), 098 (s, 3H,
Me), 1.16 (s, 3H, Me), 1.20 (s, 3H, Me), 1.23-1.34 (m),
1.41-1.44 (m), 1.48-1.65 (m), 1.76-1.98 (m), 2.10-2.21 (m),
2.37 (dd, 1H, HI13), 2.50 (d, 1H), 2.84 (s, 1H, H7), 3.35
(d, 1H), 3.46 (d, 1H), 3.52 (dd, 1H), 3.58 (d, 1H), 3.64
(d, 1H), 3.91 (d, 1H), 5.33 (m, 1H, H14), 548 (dd, 1H,
H5), 7.51 (d, 1H, v#kek ) f= 7.87 (s, 1H, =mh=k) .

Jiiig: (ESI) m/z=672.37 (M+H)

[1848]

296 |[RI =] (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
CF; 14R, 15R) -15-[[ (2R) -2-8& k-2, 3-—F A T 4]
RII=H | &]-8-[ (1R) -1, 2- =¥ A &)-14-[5- (ZAF L)
-1H-vtt.v-1-4]1-1, 6, 6a, 7, 8, 9, 10, 10a,
10b, 11, 12, 12a-+—%.-1, 6a, 8, 10a-wF &
-4H-1, 4a-RBF-2H-3EFF[1, 2-c]otbv@-7-RBR

[1849]

'H NMR (CD;OD, 600 MHz, ppm) & 0.76 (s, 3H, Me), 0.76
(d, 3H, Me), 0.77 (d, 3H, Me), 0.80 (d, 3H, Me), 0.85
(d, 3H, Me), 0.86 (s, 3H, Me), 0.88 (s, 3H, Me), 0.89 (d,
3H, Me ), 1.13 (s, 3H, Me), 1.20 (s, 3H, Me), 1.22-1.35(m),
1.39-1.44 (m); 147-1.56 (m); 1.58-1.65 (m), 1.70-1.96 (m);

2.09-2.22 (m), 2.30 (dd, 1H, H13), 2.83 (s, 1H, H7), 2.84
(d, 1H), 3.40 (d, 1H), 3.48 (d, 1H), 3.54 (s, 2H), 3.94 (d,
1H), 4.06 (d, 1H), 5.41 (dd, 1H, H5), 5.63-5.69 (m, 1H,

H14), 6.75 (d, 1H, #t=), 7.65 (d, 1H, =#kwk) .

Jiig: (ESI) m/z=706.47 (M+H) .

[1850]
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297 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
CO,Et 12aR, 14R, 15R) -15-[[ (2R) -2-& X-2, 3-—
RI=H |[¥ATHEIA]-S-[(IR)-1, 2-=F &HA]J-14-[5-( T
F.F B ) -1H-vbe-1-%1-1, 6, 6a, 7, 8, 9,
10; 10a,; 10b; 11, 12; 12a-+=%.-1, 64 8:
10a-v9 ¥ # -4H-1, 4a-/B3-2H-3EF[1, 2-c]*t7h
7-H B

'H NMR ( CD;0D, 600MHz, ppm) 80.74 (d, 3H, Me), 0.75 (s,
3H, Me), 0.76 (d, 3H, Me), 0.81 (d, 3H, Me), 0.84 (s, 3H,
Me), 0.85 (d, 3H, Me), 0.86 (s, 3H, Me), 0.89 (d, 3H,
Me), 1.14 (s, 3H, Me), 1.20 (s, 3H, Me), 1.23-1.34 (m),
1.36 (t, 3H, OCH,CH;), 1.41-1.44 (m), 1.48-1.65 (m), 1.71
(m), 1.78-1.96 (m), 2.10-2.21 (m), 2.38 (dd, 1H, H13), 2.61
(d, 1H), 2.84 (s, 1H, H7), 3.35 (d, 1H), 3.46 (d, 1H),
3.54 (dd, 1H), 3.60 (d; 1H), 3.94 (d; 1H), 4.32 (m, 2H,
OCH,CH;), 5.45 (dd, 1H, HS), 6.53 (br m, 1H, HI14), 6.89
(d, 1H, wt=k) F= 7.59 (s, 1H, vwtbm) |

Jfi&: (ESI) m/z=710.32 (M+H) .

[1851]

298 |RI =| (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
CONHEt 12aR, 14R, 15R) -15-[[ (2R) -2-&%*-2, 3-—
RII=H ®ETEIR]S] (IR) -1, 22— &
[1852] Z1-14-[5-[( TR FE K- 1H-b=e-1-K]-1, 6,
6as 7s 8 9. 10; 103, 10by 11; 12, 12a-+F
—&.-1, 6a, 8, 10a-v9 ¥}k -4H-1, 4a-% EF-2H-
FESF[1, 2-c]ubwdh-7-R B

'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.76 (d,
3H, Me), 0.79 (d, 3H, Me), 0.81 (s, 3H, Me), 0.85 (d, 3H,
Me), 0.85 (s, 3H, Me), 0.90 (d, 3H, Me), 1.14 (s, 3H, Me),
1.20 (s, 3H, Me), 1.23-1.34(m), 1.40-1.44 (m), 1.48-1.65(m),
1.78-1.96 (m), 2.10-2.21 (m), 2.36 (dd, 1H, HI13), 2.64 (d,

1H), 2.84 (s, 1H, H7), 3.36 (q,» 2H, CONCH,CH3), 3.43 (m),
3.50 (dd, 1H), 3.58 (d, 1H), 3.91 (d, 1H), 3.92 (d, 1H),

5.44 (dd, 1H, H5), 6.28 (m, 1H, H14), 6.66 (d, 1H, =t=k)
A= 7.54 (d, 1H, wked) .

Jfig: (ESI) m/z=709.48 (M+H) .

[1853]
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299 |RI=pn | (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR, 12aR,
RII=pg |14R, 15R) -15-[[ (2R) -2-8&%-2, 3-—F A T X]
#£.]-8-[ (1R) -1, 2-—F HX]-14- (5-FE-1H-#
v _|-X) -1, 6, 6a> 7, 8 9, 10, 10a, 10b,
11, 12, 12a-t+=#K-1, 6a,. 8, 10a-v9 ¥ &
-4H-1, 4a-*”BF-2H-FEFF[1, 2-c]tb h-7-RER ( free
base )

'"H NMR ( CD;0D, 600MHz, ppm) 80.76 (s, 3H, Me), 0.77 (d,
3H, Me), 0.78 (d, 3H, Me), 0.83 (d, 3H, Me), 0.85 (s, 3H,
Me), 0.86 (d, 3H, Me), 0.89 (d, 3H, Me), 0.92 (s, 3H,
Me), 1.17 (s, 3H, Me), 1.21 (s, 3H, Me), 1.23-1.34 (m),
1.41-1.44 (m), 1.48-1.72 (m), 1.80-1.98 (m), 2.10-2.21 (m),
2.20 (dd, 1H, H13), 2.75 (d, 1H), 2.84 (d, 1H), 2.85 (s,
1H, H7), 3.39 (d, 1H), 3.41 (d, 1H), 3.52 (dd, 1H), 3.54
(dd, 1H), 3.58 (d, 1H), 3.65 (d, 1H), 3.77 (d, 1H), 3.92
(d, 1H), 5.54 (dd, 1H, H5), 5.74 (m, 1H, H14), 6.40 (d,
1H, #k™), 7.40 (1H, dd, ArH), 7.49 (dd, 2H, ArH), 7.52
(d, 2H, ArH) #= 7.59 (d, 1H, == ) .

[1855]  SKJitif51300

[1856]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -15-[[ (2R) —2-& J&-2,3- — HI 3
THIE]-8-[(UR) ~1,2- —HHIHE]-14-[2- (ZHF B - 1H-BKM-1-%£]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+—"5-1,6a,8,10a- Y FF J&-4H-1,4a- A EE-2H-FE I+ [1, 2-c Itk
TR

[1854]

O -OH_

H
N
: : %_E’COZE‘
MeO.c,_ @‘ =
[1857] d ‘ BF3O0Et,, DCE
(9) -

HzN

F e 6

[1858] ¥ [E] 4k & 46 (40mg,0.052mmol) £ FE TH-BKME-2- 32 2 £ (50mg, 0. 74mmol) 1=
AL 2 k2% 54 (1341, 1.04mmo]) 7E & 2 HE (0. 5mL) FVR B H B SR, B T80°C i
3057 B IR B WA AN B FIR, 28K, ¥ 5k B8 il FH I A e S0 AR €63 (19x150mm Sunfire
Preparative C18 OBD column) 4k, FHHE0.1% =8 LB LB/ /KR 2B 5 7=
Ry 75K s NCGBEFZRIRG W A R TERAE 2 E N =M G IR B AR AL &4 (18 5mg) o
[1859]1  'H NMR (CD30D,600MHz , ppm) 80.77 (s, 3H,Me) ,0.77 (d,3H,Me) ,0.81 (d,3H,Me) ,
0.86 (d,3H,Me) ,0.86 (s,3H,Me) ,0.90 (d,3H,Me) ,1.16 (s,3H,Me) ,1.20 (s,3H,Me) ,1.23-
1.34(m) ,1.39 (t,0CH2CHs) ,1.41-1.45 (m) ,1.48-1.65(m) ,1.69-1.98 (m) ,2.12-2.21 (m) ,
2.50(dd,1H,H13) ,2.62(d,1H) ,2.84 (s, 1H,H7) ,3.42(d,1H) ,3.45(d,1H) ,3.55(dd, 1H) ,
3.61(d,1H) ,3.63(d,1H) ,3.93(d,1H) ,4.40 (q,0CH2CH3) ,5.49 (dd, 1H,H5) ,6.66 (m, 1H,
H14) ,7.21(d, 1H, ,BKME) F17.85 (d, 1H, BKME)
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[1860]  JFiitk: (ESI)m/z=710.35 (M+H) .

[1861]  SLjiif5301

[1862]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —14—[2— (5 I Bt %L) —1H-BKME-1-
F]-15-[[©2S) —2-%H-2,3-—H AT H]A]-8-[ (IR -1,2-=HNH]-1,6,6a,7,8,9,
10,10a,10b,11,12,12a—+ —~45-1,6a,8,10a—PU Fi J—4H-1, 4a— A FE-2H-FE 3 [1,2—c] ik
M —7- 2R

0 OsOH

H% K :‘\:/z 3

Q_I:-‘ NH, N“‘-RX‘NHR A

. Clag 1D
[1863] “d .
BF30Et,, DCE

S HaN (o Vi
3T

o LAt 7

[1864]  [a) & /S AR4 T A a4k &47 (80mg, 0. 133mmo1) ZEDCE (2mL) %W o In N TH-BE
-2 % (59mg, 0.532mmo1) o I = F AN £, Bk 28 & Wi K IR S n#i2150°C , fRFF
L6/ B FE RN IR, Fa Bk B WDV fid T-CH3CN (2mL) o VR -S43 Uk , FH S AH i RO A it
afifk., F30-100% CH3CN/H20%5 FE B i o 45 B =0 3 ¥4 VR T A5 2 B i 44 (32mg) o
[1865] 'H NMR (MeOH-d4,500MHz , ppm) 80.50 (d,3H) ,0.80 (m,6H) ,0.90 (m,12H) ,1.03 (s,
3H) ,1.18(s,3H) ,1.23(s,3H) ,1.24-1.80 (m,10H) ,1.80-2.00 (m,7H) ,2.20 (m,2H) ,2.43 (m,
1H) ,2.84 (s, 1H) ,3.00(d, 1H) ,3.40-3.70 (m,5H) ,3.92 (d, 1H) ,5.43 (m, 1H) ,6.70 (m, 1H) ,
7.08(s,1H) ,7.77 (s, 1H) .

[1866]  J5iit: (EST) m/z=681 (M+H) .

[1867]  Sjiifs]302

[1868]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) —15-[ [ (2S) ~2-% }:-2,3- - Fi 3t
THIE]-8-[ (AR -1, 2- = H N HE]-14-[5- (4-MLREHL) —1H-1,2,4-—=M-1-F]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+ —~%-1,6a,8,10a—J4 F JE=-4H-1, 4a— A FE-2H-FEFF [ 1, 2—c]
Mg 73R

i /NHZ

?Bz H, / Pd(OH), BnO” "N
HNK\ , n:fH1 ) BF30Et,
S ‘/_; ,qt 2,
=% DCE, 50°C
(Step 2)

[1869]

AcOH, 90°C
(5% 3)

[1870] JDIE1.
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[1871]1 [ (1S,2R,3R,4aR,6aS,7R,8R,10aR, 10bR, 12aR) —3-Z FtA F=—-2-[[ (2S) -2-[ K
AR BRI ) (38 -2, 3- L T L] 4] -8-[ (IR) -1, 2- —H K] -1,6a,8, 10a—PU F JE-
1,3,4,6,6a,7,8,9,10,10a,10b,11,12,12a—t+PUEf-2H-1,4a- (methanooxymethano) Jifi—
TR LSt 5 1A = AL &, 2 9R6 , B b TR A FF5W0 2007/127012, % & F 42 3L BA
Sl AKX FFEAA L H ] (236mg,0.31mmol) FEMeOH/CH2C12 (8ml, 1/1) HIAE R N AP (OH) 2
(20%weight% ,160mg) RGP HE S H, B EE S (latm, bal loon) {47 F it 1/
B o ¥ S VR A ) P hek v - sk i, FH R B R D 0T o 0 DR VR Bl R IR 408 45 1) L[] (AR = )
(190mg, 97 % ;= %)

[1872]  JDUR2HI3:

[1873]  VISDIRIRI=WIME NGV, 2D 3R 2R AL A )AL & W 324 R s 1 458 4 A D B
3K NS it s 1 7 3R R I A CallFh & i) , AR bl i &4 (TR ABERR £ -

[1874]1 'H NMR (400MHz ,METHANOL-d4) ppm 0.44 (d,J=7.03Hz,3H) 0.76 (s,3H) 0.79
(br.s.,3H)0.80(d,J=7.03Hz,3H) 0.86 (d,J=6.44Hz,3H) 0.90 (s,3H) 0.91 (br.s. ,3H)
0.92(d,J=7.03Hz,3H) 1.20 (s,3H) 1.24 (s,3H) 1.26-1.30 (m,2H) 1.30-1.36 (m,2H) 1.38-
1.45 (m,1H) 1.46-1.52 (m,1H) 1.54-1.65 (m,2H) 1.66-1.76 (m,2H) 1.81-1.89 (m, 3H) 2.00 (d,
J=11.32Hz,1H) 2.18(dd,J=14.45,6.44Hz,1H) 2.45 (dd,J=13.86,6.25Hz, 1H) 2.67 (s,
1H) 3.06 (d,]=9.96Hz,1H) 3.41 (d,J=10.15Hz,1H) 3.46 (d,J=11.91Hz, 1H) 3.51-3.55 (m,
1H) 3.58 (s, 1H) 3.61-3.64 (m,1H) 3.81 (d,J=12.11Hz,1H) 4.02 (d,J=9.57Hz,1H) 5.55(d, J
=5.66Hz,1H) 5.87 (td,]=10.93,6.25Hz,1H) 7.79 (d, J=5.38Hz,2H) 8.17 (s, 1H) 8.79 (d, J
=5.38Hz,2H) .

[1875]  J5iit. (ESI)m/z=715 (M+H) .

[1876] S fs|303-3 1201 — A 7

(18771  — 3R AFA (b FEb)

[1878]  [w] KZ0. IMPEE AR 4 M KL (5140, Fr A5 4038, 1. 0eq) A2 HL 55 [ (1, il
F1BHIMAYD) 5 1. 2eq] 75— F 3L H IR L ¥ UM ANaH (60wt % 20 B T4 401, 20eq) R
VA PNTES0C A, B 2 2 Gk 8 7R BT A 1S 48 B TH FE 58 - 1 I SR &9 /KA 1, H
LR G TEFK A 2 0 B KK E H R e K& FE A HLZ F B ER 88T )5 , 80 R
95 5% B ) PP (i Ak, FHO 9% —10 % FA I ) — 50 T e e i, 45 3 BT 3 7240

[1879]  —MF2EFB (b Efb)

[1880] [ K90 IMPFIEE L 46 Ikt L an () 4k 545 1. Oeq] F118-Je ik —6 (1.8eq) 7E - H
AL 2 (DME) [95350°C R INNKH (30wt % 2 B 1903 , ca . 20eq) o 44 S MR A8 FE10
3Bl NN (added heated) SEH Tk (e.g. A LTHIL &) /D& AR LK
(DME) Y59, ¥4 [ BVR A 036 RE (0°C to RT) Ik 2/NI o K S B VR A 00 R e 4 , FHE tOAC i
FE, B HIEI0°C, FISNERBR A/K AL B , 1t 12070 Bl o VR A W0 B35 FSNACIR I A A AL B AL 2
BRI pHE 21411, FHEt0ACSY 2 47K 2 FHEtOACHEHL & 3 1A ML E AR BN T 18, )R &
WA 5% B ) P (o B ik, , 20 %~ 10 % FE B IR CHaC Lot it , 73 21 BT 35 (K 7240

[1881]  —MFEFC (BLARY)

[1882] =R N, A1 KZ50. IMA4-H K B Ok B % FI AL FE P ABLB, 1. 0eq) Y
CH2Clo¥& MM ZE H i (6. 0eq) , F2dE IO =9 LR (S5 CHCLoARFR AR IR oK S B VR A 3
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FELh, PR A48 W 5% B ) DR (a8 44k, 5 0%-10% FF BRI CHaC o it 18 B BT 75 11 7
Yo

[1883]  —f&AZFD (BRI

[1884] =R N, A1 KZ50. IMA4-H S 2K B Ok B % Fk AL FE P ABLB, 1. 0eq) 1Y
CHoClodBE W IMN = 3 Se K H ik (triethylsilane anisole) (3.0eq) , & A = LR
(5 CHCLoARARAHAD o 44 S STR B W04 4 — B0, 930 MR 4 o K Bk B8 4 FH SO v RV A 2 1
alith, H SO RORF B2 (RP HPLC) Wi, 3 BT B I 724

[1885]  Sjiif51]303

[1886]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- ~FI R I&]-15-
(3N bk 35 PP 4 L) — 14— [5— (4-MikmgE RS -1H-1,2,4-=M-1-3£1-1,6,6a,7,8,9,10,10a,
10b,11,12,12a—+ =5-1,6a,8,10a—Y H J—4H-1,4a— P EE-2H-FE 37 [ 1, 2—c ] ML IR -7 R 8

\ - ‘
. T N :
4 KH, 18-5,5¢ -6 E -
2 + [ 4L A4 38 DME, 0°C to RT .

(—#A2 74 B)
[1887]

TFA/ 3K § 5k

CH,Cl,
( — A4 C)

[1888] Ak HE— A2 P BHIC, LA A (A4 A 1) 38 9L 4 W il £ b AL 5 ) » €1 2 B A A
St B AAAS 21 S i 4] 303A (21mg) A8t 5113038 (19mg) o

[1889]  SLJifaf5303A:

[1890]  'H NMR (400MHz,CD30D) ppm 0.78 (s,6H) 0.81(d,J=9.22Hz,3H) 0.86(d,]J=
0.93Hz,3H) 0.86 (s,3H) 0.91 (d,J=6.78Hz,3H) 1.21 (d,J=15.62Hz,14H) 1.18 (s,3H) 1.23
(s,3H)2.55 (td,J=13.57,5.27Hz,1H) 2.81 (dd,J=10.30,5.32Hz, 1H) 2.86 (s, 1H) 3.04 (d,
J=3.37Hz,1H) 3.09-3.24 (m,4H) 3.37-4.03 (m,8H) 5.60 (d, J=5.42Hz,1H) 5.83 (dd, J=
11.91,9.27Hz,1H) 7.76-7.92 (m, 2H) 8.20 (s, 1H) 8.66-9.01 (m,2H) .LC/MS 716 (M+H) .
[1891]  SLJfEf5303B:

[1892]  'H NMR (400MHz,CD30D) ppm 0.78(d,J=10.49Hz,3H) 0.78 (s,3H) 0.81 (d,3H) 0.86
(s,3H)0.87(d,J=6.64Hz,3H) 0.91 (d,J=6.74Hz,3H) 1.21 (d, J=15.52Hz,4H) 1.19 (s, 3H)
1.23(s,3H) 1.76-2.05 (m,5H) 2.06-2.33 (m,3H) 2.53 (dd, J=13.64,6.56Hz,1H) 2.81 (dd,J
=10.27,5.25Hz,1H) 2.86 (s, 1H) 3.05-3.23 (m,4H) 3.36-4.11 (m, 11H) 5.58 (d, J =6.05Hz,
1H)5.82(dd,J=5.13,1.32Hz,1H) 7.84-7.90 (m,2H) 8.20 (s, 1H) 8.83 (d, J=6.05Hz, 2H) LC/
MS 716 (M+H) .
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[1893]  SLjitif5304

[1894]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- —~HI 53] -15-
[[1- (222 ST ] A 2L ] -14-[5- (4-MEre XL -1H-1,2,4-—=#-1-2£]1-1,6,6a,7,8,9,
10,10a,10b,11,12,12a-+_5-1,6a,8,10a-PY F J-4H-1,4a- A EE-20-FE I+ [1, 2-c Itk
F-T-R 1R

s KH, 18-55 5t -6
. F E 44 38 DME, 0°C to RT
(—#Az /4 B)

[1895]

TFA/ 3 ¥ 5k

CH,Cl,
( —fAifq C)

[1896] A& & — A2 PBAIC, LA B4 E P38 Mt i J5U k) , fill 2% A7 S5 45 BbR AL &9
[1897]  'H NMR (400MHz ,METHANOL—d4) 0.77 (t,J=3.51Hz,6H) 0.85(d,J=6.64Hz, 3H)
0.88-0.92 (m,6H) 1.10(t,J="7.32Hz,3H) 1.19(s,3H) 1.23 (s,3H) 1.29(d, J=5.86Hz, 3H)
1.39(br.s.,2H) 1.59 (br.s.,4H) 1.76-2.01 (m,8H) 2.07 (s,3H) 2.20 (br.s.,2H) 2.53 (dd, J
=6.74,3.81Hz,1H) 2.65 (dd,J=12.01,7.32Hz,1H) 2.82(s,1H) 3.08 (d,J=10.74Hz, 1H)
3.47(d,J=11.71Hz,1H) 3.55 (t,J=12.30Hz,1H) 3.60-3.66 (m,1H) 3.72(dd,J=14.74,
11.42Hz,2H) 4.05(d,J=9.57Hz,1H) 5.58 (d,J=5.66Hz,1H) 5.90 (br.s.,1H) 7.66-7.83 (m,
2H) 8.21 (s, 1H) 8.71-8.83 (m,2H) ;MS:728,MH+.

[1898]  SEjiif5)305

[1899]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —FI A %] -14-
[5- (4-MEREHL) —1H-1,2,4-=M-1-F&]-15-[ (2S) —2-MLng ke FH 4 k] -1,6,6a,7,8,9, 10,
10a,10b,11,12,12a—+—=%-1,6a,8,10a-PU H H—-4H-1,4a- A BE-2H-FEF [1, 2—c ] ML I -7—
RIR
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o

Y N —
O & B vsy

NaH
DMF, 50°C

( —42/45 A)

[1900]

TFA/ 3 5k

CH,Cl,
( —iA42A C)

[1901] R IE— AR FARIC, DL (AL & 38 92 da ) , ] 4 F1 43 BS 1 €0 [ 4R bk jB AL &
Yo

[1902]  'H NMR (400MHz ,METHANOL-d4) 0.70-0.82 (m,6H) 0.89 (dd,J=17.25,6.76Hz, 10H)
1.18(s,3H)1.22(s,3H) 1.24-1.40 (m,5H) 1.40-1.75 (m,4H) 1.76-2.01 (m,8H) 2.03-2.30 (m,
3H) 2.47 (dd,J=13.59,6.22Hz,1H) 2.85 (s, 1H) 3.09 (dd, J=10.62,5.83Hz,1H) 3.18 (t,]J=
6.61Hz,2H) 3.41-3.66 (m,4H) 3.77(d,J=12.01Hz,1H) 3.94 (d,J=9.62Hz,1H) 5.55 (d, J=
5.76Hz,1H)5.85(dd,J=15.74,6.03Hz,1H) 7.78-7.92 (m,2H) 8.18 (s, 1H) 8.80 (d,J=
5.91Hz,2H) MS (EST) m/z 700.4[M+H'] .

[1903]  SEjii {5306

[1904]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —FI A %] -14-
[5— (4-MEREFL) —1H-1,2,4-=M-1-F]-15- [ (2R) —2-Mkg ke e 4 %] -1,6,6a,7,8,9,10,
10a,10b,11,12,12a—+—=%-1,6a,8,10a-PU H H-4H-1,4a- A BE-2H-FEFH [1,2—c ] ML -7-

RIR
v
N oT
s &y ry e
[1905] New = TFA/ 3% N = z 5 : =
g\q’N'«. 4] NaH CH,Cl, <\N’N"' 4 @
Sl i (—HALA A U‘ e

+lEfeb-4h 38

[1906] (K —BRE P ARIC, BL AP AL & M) 38 S a6 il 46 A1 23 5 19 2 3 [ A4 IR A 18
e BB A AL 4 (142mg)

(19071 'H NMR (400MHz ,METHANOL-d4) ppm 0.67-0.80 (m,3H) 0.87 (dd,J=17.96,6.74Hz,
11H) 1.17 (s,3H) 1.21 (s,3H) 1.23-1.73 (m, 13H) 1.85 (br.s.,4H) 1.94 (d, J=11.13Hz,4H)
2.15(t,J=12.57Hz,3H) 2.33-2.53 (m, 1H) 2.87 (d, J=4.59Hz, 2H) 3.06-3.27 (m, 3H) 3.39-
3.64 (m,4H) 3.75(d,J=12.01Hz,1H) 3.85 (d,J=9.47Hz,1H) 5.51 (d, ] =3.95Hz, 1H) 5.73~
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6.02 (m,1H) 7.79(d,J=4.88Hz,2H) 8.15 (s, 1H) 8.78 (d,J=5.52Hz, 2H) MS (EST) m/z 700.4
[M+H'] .

[1908]  SLjif5]307

[1909]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- —FI ] -15-
[[ (2R) —2—H3 J—2—nk g e ik ] FH 4R 2 ] - 14— [5- (4-Mb g &E) —1H-1,2,4-—=M:-1-%:]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a-PU F J-4H-1, 4a- P EE-2H-FE - [1, 2-
c] LR -7-FR IR

N OTs
=~ = 5 3 TFA/ 3 ¥ it
Nee : A N 7
QN’N’ NaH CH,Cl,
DMF, 50°C (—&AZA0) |y
HO' (—#A24 A) N

2 M P g ika4h 38
(19111 fRIE—BFE FARIC, PA R A4k & 4038 NS ah W i) 46 A1 4y B 45 31 (3 €0 [ AR 1 A
1b&9) (38mg)

[1912]  'H NMR (400MHz ,METHANOL—d4) 0.78 (t,]J=3.49Hz,5H) 0.89 (dd, J=17.57,6.88Hz,
10H) 0.95 (s,3H) 1.19 (s,3H) 1.23(s,3H) 1.26-1.35 (m,4H) 1.38-1.72 (m, 7H) 1.77-1.97 (m,
6H) 1.97-2.31 (m,4H) 2.54 (dd, J=13.67,6.20Hz, 1H) 2.84 (s,1H) 2.91 (d,J=9.91Hz, 1H)
3.23(t,J=7.54Hz,2H) 3.41-3.69 (m,4H) 3.75(d,J=12.10Hz,1H) 4.00 (d,J=9.76Hz, 1H)
5.60(d,J=5.52Hz,1H) 5.91 (dd,J=11.79,5.98Hz, 1H) 7.70-7.90 (m,2H) 8.18 (s, 1H) 8.80
(dd,J=4.64,1.46Hz,2) MS (ESD)m/z 714.4[M+H'].

[1913] i {5308

[1914]  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR, 14R, 15R) -8—-[ (1R) -1,2- ~H K HE]-15-
[[(2S) —1-F Fe—2-Rng b e ] B4 6 ] -14- [5- (4-mEigdE) —-1H-1,2,4-=m-1-%:1-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —"4-1,6a,8,10a-P4 FH JE-4H-1,4a- P FE-2H-FE I [ 1, 2-
c ] kIR —7-FR R

R
NaBH,CN

[1915] AcOH, MeOH

[1916]  |r] (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8—[ (1R) -1,2- —FI 54 ]-14-
[5— (4-MEREFL) —1H-1,2,4-=M-1-F]-15-[ (2S) —2-Mkg ke L 4 5] -1,6,6a,7,8,9,10,
10a,10b,11,12,12a—+ =% -1,6a,8,10a-PU F H-4H-1,4a- A BE-2H-FEH [ 1, 2—c ] ML Mg -7-
IR (SLiti 51304 ;98mg , 0. 14mmol) 7£ H BEHVAR (6.0mL) FESEMA30% (wt/wt) F EE K I
(126mg,4.21mmol) \HOAc (200L) FHE I M S AL 44 (448LAETHFH IR FE 0 1. OMPI ¥ K
0.45mmol) ¥ [ MNVRAWIAE Z U T P HED /NI F236 0 W 4 o 1 5% B8 W FHCHC L2 AR 43 )2
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TRA Y FH10% 1 -PrOHY CH2C Lo B2 B o -5 I A WLER B H5 FBR BR BT 158 , 9k i 4 o s
5% 50 W) A E S0 AR e a4l (0.1% =5 S IRI/K/ H BERS ) , 15 2 3 ol tAs difL &
) (38mg,38%) »

[1917]  'H NMR (400MHz ,METHANOL-d4) ppm 0.70-0.81 (m,3H) 0.88(dd,J=17.91,6.69Hz,
9H)1.19(s,3H) 1.23(s,3H) 1.37(d,J=6.83Hz,10H) 1.41-1.75 (m,8H) 1.73-2.04 (m,4H)
2.19(d,J=2.93Hz,9H) 2.48 (d,J=7.42Hz,1H) 2.73-2.92 (m,3H) 2.98 (br.s.,1H) 3.41-
3.66 (m,3H) 3.69-3.88 (m,2H) 5.53 (d,J=4.83Hz,1H) 5.74-6.00 (n, 1H) 8.24 (s, 1H) 8.29(d,
J=6.78Hz,2H)8.91 (d,J=6.74Hz,2H) MS (EST) m/z 714.4[M+H].

[1918]  SEjif5]309

[1919]1  (1S,4aR,6aS,7R,8R,10aR,10bR,12aR,14R,15R) -8-[ (1R) -1,2- —FI ] -15-
[[(2R) —1—H F—2-nfk g e Ik ] FH A 0 ] - 14— [5- (4-Mb g HL) —1H-1,2,4-—M:-1-%:]-1,6,6a,
7,8,9,10,10a,10b,11,12,12a—+ —4-1,6a,8,10a-PU F J-4H-1, 4a- P EE-2H-FE - [1, 2-

c] LR -7-FR IR
7 \p
NaBH;CN =
3 g:t-:“
\

N

\

AcOH, MeOH 4
a

(NJ/\ . é

: H

(19211 K FHISSMASL 51308 1) #4:4F , LL (1S, 4aR,6aS, 7R, 8R,10aR, 10bR, 12aR, 14R, 15R) —
8-[ (IR)—1,2- I &]-14-[5- (4-MkrgE L) —1H-1,2,4-=M-1-3£]1-15-[ (2R) —2-HLI& 5%
H 4 %]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ =5 -1,6a,8,10a- Y H J-4H-1,4a-
PIEE-2H-FE 3 [1, 2-c LI -7 3R 2 (S 51306) NS ah Yy , #i45 A4y B 45 31 19 0 B 4408 11
bR A .

[1922] 'H NMR (400MHz ,METHANOL-d4) ppm 0.78(d,J=1.61Hz,6H) 089 (dd,J=1703,
683Hz,10H) 119 (s,3H) 1.23 (s,3H) 1.37-1.77 (m,6H) 1.78-2.02 (m, 7H) 2.00-2.32 (m, 5H)
2.52(d,J=6.15Hz,1H) 2.71 (s,3H) 2.86 (s, 1H) 2.95-3.24 (m,4H) 3.42-3.83 (m,7H) 3.94 d,
J=9.81Hz,1H)5.58 (d,J=5.71Hz,11)5.85(d, J=15.72Hz,1H) 7.89 (d, J=6.15Hz, 21)
8.21(s,1H) 8.84(d,J=5.61Hz,2H)MS (EST) m/z 714.4[M+H'].

[1923]  SjEfs310

[1924]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,15R) -15-[[ (2R) -2,3—- - HI E—-2— (H
) THIE]-8-[(UR) -1, 2- = H K] -14- G-BKMEIE[1, 2-a] MEng-7-F-1H-1,2,4- =
w-1-4£)-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ —-5-1,6a,8,10a- Y FF F£-4H-1,4a-
PilE-2H-3E 3 [ 1, 2—c I nL I —7— 35 R

[1920]
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KH, 18- 7L Bt -6
DME, 0°C to RT

21 e 20 (=R )
[1925]
0
OH
CHyCly
(—AEA- ©)

[1926] K& — AL FBAIC, LA R )4k & 4039 A ah A R} il 25 0143 158 75 2] 15 8 T 4 1R 1)
BALED)

[1927]1  'H NMR (400MHz , METHANOL-d4) ppm 0.67-1.00 (m,25H) 1.14 (s,3H) 1.19(s,3H) 1.25
(d,J=11.67Hz,4H) 1.35-1.70 (mn,4H) 1.76-2.05 (m,7H) 2.12(d,J=17.96Hz,2H) 2.31 (dd,J
=13.45,5.93Hz,1H) 2.46 (s,3H) 2.81 (s, 1H) 3.11 (d,J=10.64Hz, 1H) 3.48 (d,J=10.88Hz,
3H)3.73(d,J=10.59Hz,1H) 3.94 (d,J=12.15Hz,1H) 4.09 (d,J=10.01Hz,1H) 5.42 (d,J=
5.52Hz,1H) 6.02-6.29 (m,1H) 7.72 (s, 1H) 7.77(d,J=8.40Hz,1H) 8.11 (d, J=1.86Hz, 1H)
8.21(s,1H) 8.32(s,1H) 8.67 (s,1H)8.96 (d,J=7.13Hz, IH)MS (EST) m/z 770.4[M+H'].
[1928]  SCjtEfs311

[1929]1  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R, 15R) -15-[[ (2R) —2,3- - H KE—-2— (H
FIE) TIH]E]-8-[ (IR) -1,2- I R F]-14-[5- 2-F S FE—-4-nEig L) —1H-1,2,4- =M
1-£]-1,6,6a,7,8,9,10,10a,10b,11,12,12a—+ "4&-1,6a,8,10a- P4 F J&-4H1-1,4a-
FE-2H-3E I (1, 2-c I ML —7-FR 1R

M : Yo
e =
H hk”o
g0
KH, 18- 5 5k -6
DME, 0°C to RT
R —iEf5 5 B
 [E L4 40 A il
[1930]
M
TFA / EtzSiH
O
CH,Cl,
( —#%A425 D)
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(19311 AR — AL FFBAID, LA Hh (AL 5 4040 J9 A2 a4 ) il 26 023 B 45 2 B [ ACTR I A

BEY.

[1932]  'H NMR (400MHz,DMS0O-de) 0.60 (s,3H) 0.65-0.75 (m,12H) 0.77 (s,3H) 0.81 (d,J=
6.64Hz,3H) 0.85(d,J=6.74Hz,3H) 1.09(s,3H) 1.14 (s,3H) 1.18 (d,J=7.61Hz,3H) 1.30-
1.59 (m,3H) 1.65-1.96 (m,6H) 1.97-2.19 (m,2H) 2.23 (s,3H) 2.61 (dd,J=13.64,6.08Hz, 1H)
2.68(d,J=10.40Hz,2H) 3.32(d,J=11.57Hz,1H) 3.38-3.52 (m,2H) 3.55(d, J=11.37Hz,
1H)3.77(d,J=11.86Hz,1H) 3.89(d,J=9.66Hz,1H) 3.94 (s,3H) 5.66 (d,J=5.95Hz, 2H)
7.12(s,1H) 7.35(dd,J=5.32,1.27Hz, 1H) 8.22 (s, 1H) 8.40 (d, J=5.32Hz, IH) MS (EST) m/z
761.5[M+H"]

[1933]  SEjtifs312

[1934]  (1S,4aR,6aS,7R,8R,10aR, 10bR, 12aR, 14R,15R) -15-[[ (2R) —2,3-—Hl F—-2— (i
A THEIE]-8-[ AR -1, 2- = H L] -14-[5- (4-MLrg &) —1H-mtwk-1-%£]-1,6,6a,7,
8,9,10,10a,10b,11,12,12a—+ 4 -1,6a,8,10a-PY FH JE-4H-1,4a-HFF-2H-FE I [1,2-c]

nE R —7-FR R
/LEV‘
3 N\ o}
o

KH, 18- AL 54-6
DME, 0°C to RT

(— A2 B)

]

iR
T wiEeadn 41
[1935]

TFA/ EtgSiH
FPE
CH,Cl,

(—#A2 /4 D)

[1936]  AKHE— AR FBAID, DA [E LS4 LR GG A R i 2% R4y 8545 21 i ARt Fr
BEY.

[19371  'H NMR (400MHz,CDC13) 0.74-0.97 (m,25H) 1.18 (s,3H) 1.22 (s,3H) 1.23-1.39 (m,
3H)1.40-1.73 (m,4H) 1.79-2.04 (m,6H) 2.04-2.28 (m,3H) 2.40 (s,3H) 2.54 (dd,J=13.76,
6.10Hz,1H) 2.83(d,J=10.74Hz,2H) 3.46(d,J=11.86Hz,1H) 3.55(d,J=10.74Hz, 2H)
3.62-3.69 (m,1H)3.80(d,J=12.10Hz,1H)4.08 (d,J=9.66Hz,1H)5.59(d,J=5.81Hz, 1H)
5.75(dd,J=9.74,6.13Hz,1H) 6.83(d,J=1.95Hz,1H) 7.76 (d,J=1.95Hz,1H) 8.02 (d, J=
6.54Hz,2H) 8.88 (d, J=6.15Hz,2H) .

[1938]  sLjifafs]313-318

(19391 "FIRALA Y P 2R AL Tl < it 7] e ik 1) 77 v o %

285



CN 104877001 B -IH' HH :F; 280/282 11T

[1940]
313 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
EQ 12aR, 14R, 15R) -15-[[ (2R) -2, 3-=F 3k -2-
(PR L) TEAIA]S[ (IR) -1, 2-=F &
[1941] oMe | AK]-14-[5- (3-F AL RAK) -1H-wbvd-1-K]-1,
85 Baw s Bs 9s 10s 10as 10bs 11; 12,
12a-+ =%5.-1, 6a, 8, 10a-m ¥ X -4H-1, 4a-A
B -2H-3EH[1, 2-c]obmh-7-FK B8R
'"H NMR (400 MHz, METHANOL-d,) 0.74-0.96 (m, 26 H)
1.19 (s, 4H) 1.23 (s, 3H) 1.24-1.70 (m, 5H) 1.79 -2.03 (m,
5H) 2.03-229 (m, 3H) 2.36 (s, 3H) 2.46-2.58 (m, 1H)
(19421 | 286 (d, J=2.83 Hz, 2 H) 3.13 (t, J=2.17 Hz, 1 H) 3.35 - 3.52

(m, 2H) 3.55 (s, 2H) 3.76 (d, 1=12.01 Hz, 1 H) 3.87 (s, 3
H) 4.03 (d, J=9.22 Hz, 1 H) 5.55(d, J=4.25 Hz, 1 H) 5.80 (ddd,
J=11.67, 10.27, 6.27Hz, 1 H) 6.45(d, J=1.95Hz, 1 H) 6.96 - 7.17
(m, 3H) 7.42 (t, J=8.00Hz, 1H) 7.62 (d, J=1.81Hz, 1H) .

314 | A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
§@ 124R; 14R; 15R) -15-[[ (2R ) -2, 3-=F £-2-

(FRAL) TAIR]S[(IR) -1, 2-=—F &
AJ-14-[5- (2-F=p ) -1H-#b=-1-X1-1, 6,
6a, 7, 8 9, 10, 10a, 10b, 11, 12, 12a-+
—4&.-1, 6a, 8, 10a-v9 ¥ i -4H-1, 4a-H” &%
2H-3EF[1, 2-c]otbvdh-7-FBR

(19437 | H NMR (400 MHz, METHANOL-d;)  0.71 - 0.97 (m, 26 H)
1.17 (s, 3H) 1.22 (s, 3H) 1.23-1.73 (m, 7H) 1.78 -2.06 (m,
7H) 2.18 (dd, J=19.52, 13.28 Hz, 2 H) 2.34 (s, 3 H) 2.45 (dd,
J=13.72, 6.35Hz, 1H) 2.86 (s, 1 H) 2.97 (d, J=10.74 Hz, 1 H)
3.39-3.68 (m, 4H) 3.83 (d, J=12.15Hz, 1 H) 4.09 (d, J=9.66
Hz, 1H) 5.52 (dd, J=3.98, 1.83Hz, 1 H) 5.94 (ddd, J=11.99,
9.80, 6.32Hz, 1 H) 6.49 (d, J=1.90 Hz, 1 H) 7.19 (dd, J=5.15,
3.64 Hz, 1 H) 7.35 (dd, J=3.64, 1.05Hz, 1 H) 7.59 (dd, J=5.17,
1.07 Hz, 2H) .
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[1944]

[1945]

[1946]

[1947]

315 (A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
3%}4} 12aR, 14R; 15R) -15-[[ (2R) -2; 3-—F % -2-

. (FRHA) TAIA]S[(IR) -1, 2-=F &
F1-14-[5- (22K 3k ) -1H-=bvd-1-3K]-1, 6,
6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+
—&.-1, 6a, 8, 10a-v9 ¥ 3 4H-1, 4a- K" BF

2H-3EH[1, 2-c]=tbwh-7-R B8R

'"H NMR ( 500 MHz, METHANOL-d,) 0.75(d, J=18.24 Hz, 8 H)
0.81-0.95(m, 16 H) 1.15(s, 3H) 1.21 (s, 3H) 1.23-1.35 (m,
3H) 1.39-147 (m, 1H) 1.47-1.57 (m, 2H) 1.58-1.68 (m,
1H) 1.78-1.98 (m, 6 H) 2.03 ( quin, J=6.80 Hz, 1 H) 2.09 - 2.23
(m, 3H) 2.31 (s, 3H) 2.44 (dd, J=13.73, 6.53 Hz, 1 H) 2.84
(s, 1H) 3.08 (d, J=10.80Hz, 1H) 3.45-3.63 (m, 4H) 3.75
(d, J=6.89 Hz, 1 H) 3.87 (d, J=11.90Hz, 1 H) 4.17 (d, J=9.94
Hz, 1H) 5.42 (dd, J=4.00, 1.80 Hz, 1 H) 6.49 (dd, J=11.96,
7.14Hz, 1 H) 6.78 (d, J=1.95Hz, 1 H) 7.65(d, J=1.83 Hz, 1 H)
7.74 (d, J=3.29Hz, 1H) 798 (d, J=3.29Hz, 1H) .

316 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
: 12aR; 14R,; 15R) ~15-[[ (2R ) -2, 3-="F k2.

\_7 (PHRAL) TAIR]S[ (IR) -1, 2-=F &
#1-14-[5- (2-vbog & ) -1H-mb=k-1-3]-1, 6,
6a, 7> 8, 9, 10, 10a, 10b, 11, 12. 123+
—&.-1, 6a, 8, 10a-v9 ¥ i -4H-1, 4a-/A B%
2H-3EFF[1, 2-c]trdh-7-ZBR

'"H NMR (400 MHz, METHANOL-d;) 0.74 - 0.96 (m, 21 H)

1.16 -1.20(m, 3H)1.23(s, 3H)1.24-1.72(m, 8H) 1.77 - 2.28
(m, 10H) 2.38 (s, 3H) 243-255(m, 1H) 2.83-2.95 (m,
2H) 3.39-3.63 (m, 4H) 3.76 (d, J=12.06 Hz, 1 H) 4.06 (d,

J=0.63 Hz, 1 H) 5.57 (dd, J=2.10, 0.39 Hz, 1 H) 5.61 -5.73 (m,
1H) 659 (d, J=1.95Hz, 1H) 7.62-7.69 (m, 1 H) 7.70 (d,

J=1.90 Hz, 1 H) 8.09 (dt, 1 H) 8.66 (d, J=0.98 Hz, 1 H) 8.73 -
8.80 (m, 1H) .

317 |A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
gQ 12aR, 14R. 15R) -15-[[ (2R) -2, 3-=F k2
(FPHRL) TEAIR]S[(IR) -1, 2-=F &
Foo|3K]-14-[5- (3-# KK ) -1H-wb=-1-5K]-1, 6,

6a, 7, 8, 9, 10, 10a, 10b, 11, 12, 12a-+

—&.-1, 6a, 8, 10a-w ¥ % -4H-1, 4a-HA B%
2H-3EFF[1, 2-c]bwh-7-H B
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[1948]

[1949]

[1950]

'"H NMR (400 MHz, METHANOL-d;) ppm 0.75-0.95(m, 23 H)
1.17 (d, J=1.37Hz, 1 H) 1.23 (s, 3H) 1.24-1.72 (m, 7 H)

1.78 -2.11 (m, 7H) 2.11-229(m, 2H)2.37 (s, 3H) 2.41 -2.52
(m, 1H) 2.82-294 (m, 2H) 3.38-3.60 (m, 4H) 3.76 (d,

J=12.30Hz, 1 H) 4.05 (d, J=9.52Hz, 1H) 5.52-5.60 (m, 1H)
568-5.81 (m, 1H) 648 (d, J=1.90Hz, 1H) 7.15-7.26 (m,

1H) 7.25-7.35 (m, 1H) 738 (d, J=7.76 Hz, 1 H) 7.55 (td,

J=8.05, 5.95Hz, 1H) 7.64 (d, J=1.85Hz, 1H) .

318 A= (1S, 4aR, 6aS, 7R, 8R, 10aR, 10bR,
ey 125R; 14R, 15R) -15-[ (2R} -2; 3-=F £2-
(PRAL) TAIR]S[(IR) -1, 2-—F &
A J-14-[5-[4- (=R F A ) RIK]-1H-wtb = -1-
cr, | #]-1, 6, 6a, 7, 8, 9, 10, 10a, 10b, 11,
12, 12a--t=%H.-1, 6a, 8, 10a-29F E-4H-1,
4a-# BF-2H-3EFF[1, 2-c]tbvb-7-FA 8L

'"H NMR (400 MHz, METHANOL-d;) ppm 0.74-0.94(m, 24 H)
1.16-1.19 (m, 3H) 1.19-1.23 (m, 3H) 1.23-1.38 (m, 3H)
1.38-1.71(m, 4H) 1.75-2.27(m, 9H) 2.35(s, 3H) 2.45-2.59
(m, 1H) 2.83-290(m, 2H) 3.36-3.66 (m, 5H) 3.68-3.78
(m, 2H) 398-4.08(m, 1H) 553-5.64(m, 1H) 5.64-5.79
(m, 1H) 6.54 (d, J=1.90Hz, 1H) 7.62-7.71 (m, 1H) 7.70 -

7.88 (m, 4H) .
KRS R, 3R B R A AR AE A D e B O BAR, 7T A4S 618 2 HoAt A

[F ¥ 2R G Bl L o [ AR AS ISR B AR 52 RT CLREAT F AT OR 50 AL (8 ol ol i 2R 99300 10 2 A
FAB AR A Bl 20, JX L A R R AR AE A HUE A BURI 2R
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