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CH,0-: BHR3BC - ZEHFEL T IHE  HEAFXRKNARKEC, .,
i MEH=ZFEERM 0 XZO0H - ORGENRRs » H PR FIRE
Ci-f& » HRsZ2HEC, - -
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"q NR4R
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LEVHRBRABCREESRO)ZERBECRKIE - #FXIIREBA
- BE B2 U HNRGRsKE £ B (B P ROBCro-fi 2 B RS2 HE C -5+ fil4n

(ERIRI)ZHE)EIEE F 75 B (40 (18 7 PR 7Y )P0 & bk 18 ) o 2 FE LI
REEEAES56-RAZBBOAXIVIESY-2 (P XENRR;) - 35
M EEEERE - FXMRBENBEEEAHC . JRE - CRE1t
Y CoRE BRI BAWERNBEENRZRABEIRE » DUEK
EEEASS6-RARBRANIV-3EEY(H PXZOR) - B (b))
RTEKERE - BRINMKBABRKEUEREE FAS5.6-R X ERE
BHAIV-1L &9 (E F XZOH) -

LL RS FT B % (Bimatoprost) #7 5 5

REARE  EEBELEERNVETOREEIFPARKERK
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0S%EBBET—E—E2BRBLPN0I%NHRAINE /5 IR
0SHEBBESEE—EBRBRN01%AMEAIENEET IR
0S%NEBBESE—RBRIN0IXNESHAIFEERNERE  H
TREBEFLROINEBENOABAIE S 2HLIR02%EB
BHWHMARRAIE EBIRL%EBENMEAAMIEZENERAIR
0.2%RERNSHEMIPRERNERE - FE > IEFIESFIRN
0.1%E£EHE  HARAFEZEFEINRI%EERE  EFMIIESHFD
RO1%EER  BERHEFIFEENERESAIN0I%EREE -
RUEUTEFUE-PMEBELRY > EFXTERFEEE - T%
B A S BHEY RS 1 BT B R SR Tt B 8 E A E TR AR (E (T E
NN EHERAENERHFENRENRTIATEEN -
EOI1E12 i85 R ER G i (5T 51 ERIE
T A1
(3aR,4R,5R,6aS)-5-(TU R -2 H-0lE R -2- B ) & & )-4-((3R,E)-3-((HU &,
-2H-W I -2-F) 8 H8)-4-C-CRFEE)EEE) T -1-55-1-B) N &-2H-7
Jijtlb][%“%-%ﬂﬁ

o
NN N0 Y e,

THPO OTHP

EERTHHEEEE —/KE%(0.35 g 1.8 mmol)if il F
(3aR,4R,5R,6aS)-4-((R,E)-4-(3-(ZH FE)FEEE)-3-BE T -1-4F4)-K
H-5-FRRAELIB IR AG [ IE-2-EH(15.0 g, 40.3 mmol)Ff13,4- = & -2H-0H &
(8.47 g, 100.7 mmol)7E THF (200 mL)th (95 & 3 5 R & ¥ 8 £ 2.5 hr
(TLCEE M) - 5ok BE | sk g A1 /KB R (200 mL)HBEIEIK FEIR S IE
RREVEBHSTE - SBAKEYH Z8K JFE (200 mL)ZZE K #E
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& - KM BLREHNEHRE  BELEBELERE T RELES
24.0 g EY) - BEBN ARG EEYE BT BE TR iR
19.0 g2 B EW(8T.5%ER) -

'"H-NMR (400MHz, CDCl,):8 7.390 (t, 1H), 7.196 (d, 1H), 7.129 (s,
1H), 7.029-7.097 (m, 1H), 5.484-5.727 (m, 2H), 4.923-5.002 (m, 1H),
4.645-4.709 (m, 2H), 4.443-4.490 (m, 1H), 3.772-4.160 (m, SH), 3.448-
3.529 (m, 2H), 2.362-2.805 (m, 4H), 2.078-2.202 (m, 2H), 1.452-1.790
(m, 12H) -

13C-NMR (100MHz, CDCly) :§ 177.175 (176.977, 176.605),
158.890, 134.874, 134.676 (132.384), 131.770 (q), 130.008 (129.948),
129.196 (129.006), 128.422, 123.917 (q), 118.251 (118.167), 117.609
(@), 111.393 (q), 98.713 (98.448, 98.394), 95.874 (95.844, 94.964),
83.707 (83.434, 83.123, 82.857), 79.616 (79.373), 74.606 (74.553,
73.680, 73.642), 70.796 (70.705, 70.644), 62.371 (61.718), 54.735
(54.196), 42.355 (42.029, 41.960), 35.903 (35.842), 35.341 (35.068,
34.772, 34.499), 30.582 (30.560, 30.476), 30.377, 25.390 (25.375),
19.349 (19.288, 19.273, 19.220), 18.939 (18.908) o

B 52

(3aR,4R,5R,6aS)-5-((IU & -2 H-IHL 5 -2- 2 ) &, B )-4- (3R, E)-3- (WU &,
-2H-WEIE-2-B) EE)-4-C-CRFE)VEEE)T-1-98-1- )N & -2H-18
SR [b]0Kk 7 -2- B2

OH
0
THPO OTHP

¥ (3aR,4R,5R,6a8)-5-((V0 &, -2 H-H 1R - 2- 5 ) &8 £L )-4-((3R,E)-3-((W
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S -2H-ME 0 -2-E) EE)-4-C-CEHRFE)EEE)T -1-45-1-F) N &-2H-
IR (D)oK R -2-F (19.0 g, 35.3 mmol)BfE X (200 mL)F » 218
AH1E-70°C » HZEBRIDIBAL (1.0M » RS » 53 mL, 53
mmol) - AR BEEIE-T0C T RMEALEHHIEFIKE R0 mL)E R K
FE - E= 8 T K Fr &R &Y E B 2MER 8L & 857K 8 K (200 mL) & i
WEBIEI00E - EOBARER > K F (200 mL)RIE K% E
to BT RERBEHOEEREUER25.0 glH#EELEY -

'H-NMR (400MHz, CDCl;):87.345 (t, 1H), 7.468 (d, 1H), 7.128 (s,
1H), 7.020-7.093 (m, 1H), 5.440-5.850 (m, 3H), 4.414-4.920 (m, SH),
3.760-4.025 (m, 4H), 3.416-3.514 (m, 3H), 2.232-2.501 (m, 3H), 1.848-
2.211 (m, 3H), 1.352-1.804 (m, 12H) -

BC-NMR (100MHz, CDCl;) :8 158.996, 137.098, 136.399
(133.308), 134.418 (134.388, 133.636, 133.591), 131.694 (q), 129.932
(129.864), 128.634 (128.361, 128.240, 127.966), 127.784 (127.519,
127.420, 127.025), 123.940 (q), 118.312 (118.258, 118.160), 117.446
(q), 111.439 (q), 99.897 (99.867), 94.683, 83.350 (83.312, 83.039,
82.758), 80.307 (79.889, 79.494), 73.916 (73.885, 73.862, 73.824),
71.153 (71.054, 70.895, 70.811), 62.318 (61.604, 61.574), 54.780
(54.287, 54.226, 54.094), 45.141 (45.080, 44.875, 44.852), 39.152
(39.076, 38.985), 38.932 (38.894, 38.727, 38.583), 30.658 (30.620,
30.575, 30.544), 30.491 (30.461, 30.385), 25.413 (25.375, 25.345,
25.284), 19.394 (19.349, 19.273, 19.159), 19.022 (18.954, 18.916,
18.863) o

B3

(£2)-7-((1R,2R,3R,58)-5- R B -3-((MU & -2H-UL 5 -2- & ) & £ )-2-
(BR,E)-3-(U R -2H-ML I -2-B) B E)-4-C-CRFE)ELKE) T -1-5%-
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1-20) IR OB ) PR -5- 1 B

OH

HO O

THPO OTHP
o (4-8 T E)Z R ER L #(62.33 g, 140.6 mmol)Fl = 4% T B2 59

(31.55 g, 281.1 mmol)ZETHF (500 mL)h iy & % 1 4 A1 F]-20°C L R
30 min I 7£-20°C F R I0(3aR,4R,5R,6a8)-5-((IU &, -2 H-0H 1 - 2- 55 ) &
£)-4-(BR,E)-3-(M & -2H-ML 1 -2- B E H)-4-C-CREFE)EEE)T
-1-§-1-8) N & -2 H-38 [ [k R -2- B2 (25.0 g2k B B 5 29 L BE ) 7
THF (50 mL)F VSR BB R ERESYEIE16 hr - ZRIERINEALKD
BAIKB (300 mL)i fE 208 T A Fr/8 B2 R IBHE30 min - EHEE
HER - BB II2MIGE: S8 5 R KE B EpH 6.0 28 Z
BE(300 mL)ZHY - KMBELZIEEHNERBLERE T RS UES
44.0 gl HIZELEY) -

'H-NMR (400MHz, CDCl5):8 7.362 (t, 1H), 7.185 (d, 1H), 7.145 (s,
1H), 7.039-7.112 (m, 1H), 5.616-5.822 (m, 2H), 5.419-5.551 (m, 1H),
5.300-5.364 (m, 1H), 4.760-4.948 (m, 1H), 4.644-4.662 (m, 1H), 4.493-
4.581 (m, 1H), 3.772-4.162 (m, 5H), 3.423-3.538 (m, 2H), 2.403-2.583
(m, 1H), 1.974-2.315 (m, 7H), 1.410-1.957 (m, 17H) -

’C-NMR (100MHz, CDCly) :8 177.797 (177.577), 158.996 |,
137.879 (137.538), 134.950 (134.562), 131.785(q), 129.963 (129.887),
129.553 (129.447, 129.249, 129.113), 128.073 (127.997, 127.094,
127.048), 125.410 (q), 118.213 (118.099), 117.526 (q), 111.496 (q),
98.675 (98.546, 98.144, 97.939), 96.375 (96.337, 94.501, 94.410),
82.014 (81.916, 80.959, 80.610), 75.160 (74.948, 73.893, 73.870),
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73.399 (73.202, 73.035,72.807) , 71.213 (71.084, 70.879, 70.819),
62.735 (62.621, 62.522, 62.447), 61.763 (61.695, 61.596, 61.498),
53.369 (53.110, 52.905, 52.807), 50.666 (50.552, 50.416), 41.452
(41.383, 39.645, 39.539), 33.117 (32.950), 30.924, 30.651 (30.620,
30.582, 30.552), 30.324, 26.385 (26.271), 25.724 (25.687, 25.656,
25.633), 25.406 (25.353), 24.487 (24.427), 19.607 (19.531, 19.341,
19.273), 18.992 (18.946, 18.810, 18.779) -

EY s ENBEROIE

{# F DMF e 7K, CO, 71 2- 5t 7 5 B B ZE 91 B 55 » ££.60°C T 4hi -
KT Z B 7 B 36 PR 20 6 7 B 5 L 7906 0« 7 85 0 o 4 3 EL 2
G o FEKEGI11,15- G0 (25 i (R HIFIZ - 1 P THFRD K 693N HCLS
011,155 (2 56 (R AT P % (238 - 7225 T Ihtk K I06E A &4
BRI 3B 0 36 PR 2 B 7 B S BB - TESS AR R I 0 B (B
& R A151% - UPLC (ACQUITY UPLC HSS CI8)4# B + HEM
S H52.8% 5,67 2 B B -

BEBIAEIT 16 B I I 1) A (R R 5 2 1,9- 9 B

(83R,9R,10R,1laS,Z)-IO-((mﬁ-ZH-ﬂH;Uﬁ-Z-E)ﬁ%)-9-((3R,E)-3-
(PO 4, -2 H- T 0 -2 35 ) 46, 25 )-4-G3-(= 8 F 26 B 0 2) T -1 0 -1-26)-
4,5,8,83,9,10,11,11a-/\ﬁi,f§mjﬁ[b]§,¥ﬁi'ﬁ%%(oxecin)-ZBH)-Eﬁ

o)

TN N0 e,
THPO OTHP

'H-NMR (400MHz, CDCl;):8 7.369 (t, 1H), 7.196 (d, 1H), 7.151 (s,
1H), 7.043-7.116 (m, 1H), 5.543-5.790 (m, 2H), 5.316-5.362 (m, 1H),
5.195 (m, 2H), 4.653-4.944 (m, 2H), 4.524-4.553 (m, 1H), 3.963-4.068
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(m, 2H), 3.785-3.935 (m, 3H), 3.446-3.508 (m, 2H), 2.103-2.627 (m,
7H), 1.505-1.898 (m, 17H) -

C-NMR (100MHz, CDCl;) :§ 173.600 (173.554, 173.500,
173.455), 159.064 (159.034, 158.958, 158.927), 136.612 (136.475),
133.857 (133.667), 131.822 (q), 131.633 (131.375), 130.069, 129.948
(129.887), 129.158 (129.059), 127.420 (127.291), 123.917 (q), 118.289
(118.152), 117.526 (q), 111.420 (q), 99.427 (99.396, 99.146, 98.098),
95.844 (95.814, 94.842, 94.804), 81.703 (81.476, 78.295, 78.075),
74.766 (74.470), 73.946 (73.900), 71.304 (71.130, 70.948, 70.849),
62.538 (62.409, 62.052), 61.824 (61.642, 61.407), 44.898 (44.822,
44.791, 44.632), 39.531, 37.619, 36.047, 30.734 (30.689, 30.643),
30.529 (30.476), 26.711 (26.453), 25.489 (25.451, 25.413, 25.375),
19.591 (19.516), 19.068 (19.007), 18.810 (18.787) «

B4

FI2,2-Z 0t nE B B (8.39 g, 38.1 mmol)FI = 3 AL BE(6.25 g, 23.9
mmol)fz ¥ (Z)-7-((1R,2R,3R,5S)-5-¥8 £ -3-((U &, -2 H-HL R - 2- £ ) &, 26 ) -
2-((3R,E)-3-((U & -2 -0 -2- B ) & A)-4-G-(ZE FE)FEE)T -1-
K- 1-50)BR CEL ) BE-5- 0% B (22.0 g2k B B BI3H9 4 & )R THF (125 mL)
FHBR  AREERTEERATHILESYWEEE2 hr- BFER
EYIIREIBOC A REF18 hr (TLCEH]) » 2B ERE THBRTHF > i
R SN /KS R (100 mL)FHREEGY > BB 2 Z 8100 mL)
EH - RRMEIEERELERE T REUES25.0 gl st
Y - BB EHEGCHMEE(EE YIRS gBELEYW(T5%
ER > ESE

EYTEREESEBIHE -

fiE A B B2 MI3N NaOH/K B E 1% & - £25°C F2h%% » BS(LIR S
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WHZBEZEZER - FLR- REEIYE - BEEG11,15-8REMH
RATFIZBL - {f FIDMF o Y K,CO 70 2-8t P9 e Be B HH 40 11,15- K (R &
HRAIFZBE - £60°C T2hig - MIIKM LB ZBELH Z8 ZBZE W
FiIeER  HEZBE-REENYE  BEMHES11,15-88 0R5E i X A7 51
o (EATHFM K FHY3N HCIAF M &I 11,15- & fRE MR AT II R X {R
& ° 1£25°C T 1hig » NN EZ SN e KB R A 2 8 2B E AT
BR - -HHBR-REBXNYE  ESHESHKATT E - UPLC
(ACQUITY UPLC HSS C18)4r M B w » #E o] i flHY5,6- R EERE -

B HIS

EEm FESR T M (Z2)-7-((1R,2R,3R,5S)-5-F8 F-3- (1Y &, -2 H- 0t IFg -
2-F) & E)-2-(BR,E)-3-(IW & -2 H-0E I -2- B E. K)-4-C-(ZEF E)E
SE)T -1-55-1-5 ) ) BE-5-1% 82 (5.00 g2k B EFI3HHEEY)M
NN-ZRFEZH(1.70 g, 13.2 mmol)E£ = & 52 (100 mL) =P #9357 P

AIN2,4,6-=REFEEF(1.90 g, 7.8 mmo) EEZR THFESYE
1 hre BRIEREGYLAE-15%]-20°C W 4K 10453 8 F F AR n4-— H
EREMUE(1.66 g, 13 6ZEMN _EF RIS mL)FHER - F-15

F-16CTRKERESY FEAEIDE - 6 RKEE A K (100
mLYZEBNKEREY) - HEEEHEE - A& B (50 mL)ZREAKME -
CHBE SRS HIAERE  BE > UERBTEEUERS. gl
BELEY  BAETEEACHESEELCEY  mRt2.0 gEEt
aY) o (82.4%E = » 3{E L EE) |

EYFREESEIIE

WRBET 4 it EHEH 5% » HEYWHUPLC (ACQUITY
UPLC HSS C18)r#T#E R » MO i HI5,6-R A RIERE -

=%

E=R TES T E(2)-7-((1R,2R,3R,58)-5-F8 £ -3-((1U &, - 2 H-0EL g -
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2-F)&EE)-2-((B3R,E)-3-(W & -2H-ME I -2- ) E £ )-4-B-(Z S HH)%E
)T -1-05-1- 2B E)BE-5- K58 (3.0 g2k E B 51369 % 2 #)FIN,N-
—RERNELKE(1.02 g, TIEER)E S F (60 mL) #YE K AR
AHEES(0.66 ¢, 4 TEEBBEEZET KRG ESWEIEL hr- $K
e R A E -1 -20°C M £8 104y 88 3% 7 R 0 4- = BB A & B O o
97 g, TIZEM)EZEF (0 mL)FHER - f£-15%]-16C T
FEREMEBAEI0ONHE - AR SMARG0 mL)EK K FER
V- TRERWE - H S F5(50 mL)ZERKERE - SHRBEEGRE
EHFOERE B MEREBTEGUESS gl EEEEY -
BB EEAEMNEELEY > RMRELLY B8 L5 -
(80.3%E X - 3{H 5 EF)

EYFREREEEIHE -

RELEFEAPRRAMEENF A HEYWHUPLC (ACQUITY
UPLC HSS C18)r #T B~ » T i HI5,6- K X R igae -

B'H7

EE T [ (2)-7-((1R,2R,3R,55)-5- K £ -3-((IU &, -2H- M Ijg -2- B ) &,
£)-2-(BR,E)-3-(U & -2H-W 1 -2- B E K )-4-C-CEPE)EEEL)T
-1-KE-1-E )R K E ) BE-5-JE B2 (3.0 g, 4.8mmole)F14- = B AL & AL 0k 0
(0.03 g, 0.25ZEE)E _EF RGO mL)FAERT - BRERESWS
AEOC A LS EERBRMNN-ZB O EBE — 5l (1.98 g, 9.6
BIEZ&FHRQ mLPHER - EEB THRERSYE MBS
hr - FHEARIBREE S EAA R (20 mL)X B K FEREY - DEEHIKRE -
ZEFERQ mL)ER KR KRBENESHNESRRE  BE
WHBE TRELIERS.0 gHEIEREESY - BB AL E
LS > REMERE1.05 B LEW(T2.0%E R » 3EFB)

EYFREBEEIHE -

1.

0

E—-[/\

op
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RIBEEF 4P FREBREN 7L - HEYWHUPLC (ACQUITY
UPLC HSS C18)7rfr 8  » Ea i l5,6-R A2k -
B8
(8aR,9R,10R,11aS,Z)-10- 58 & -9-((R,E)-3-B & -4-B- (SR FE)¥
SE)T-1-1%-1-%)-4,5,8,82,9,10,11,11a- )\ F 3R [K I (6] S 5 3R S VU ¥ -
2(3H)-FH
0

HO &H

i H R EEEK - KE %02 g 1.1 mmol) & f0 F
(8aR,9R,10R,11a8,2)-10-((VY & -2 H-TE 1§ -2- 55 ) &, £ )-9-((3R,E)-3-((TU &
2H-UE 0 -2- B )E E)4-C(ZFFE)FERE)T -1-F-1-%F)-
4,5,8,82,9,10,11,11a- /\ & 38 /& 36 [b] & % I8 5 IU 4% -2(3H)-F (14.0 g,
23.0 mmo)E HEZ (150 mL)FRIBH B RT - EZER NGRS EFH2
hr (TLCEZM) - 1% » AU AR B S 87K E /R (200 mL)F R FER &
Y BEEBBTHEBRPE HZKIEQR00 mL)ZEIEGY) - 78A
e - ALK OE(Q200 mL)ZERKERE - EMBREZRESHNER
& BRLEBB T RENERLSO gtlHEY - HEVEZREHLE
SEE— T EELIERS2 cZERPANEELEY - DSCOME
N FTitERS A WES &I (mp 928/97CMmp 113%]118°C) - (E[EH
RUECHAEZBRZEN EEYESZUERST] ¢EE—E& &2 (mp
113Z[118C )R &Y - SREFELEY(mp 115F]1207C ))HYx-5
@MARTHBEBEFURGLUT20E R AR &E 107 ~ 12.1
134~ 145~ 148 ~ 16.0 ~ 16.6 ~ 17.7 ~ 18.4 ~ 185~ 19.4 ~ 20.5 ~

3

21.0 ~ 22.0 ~ 224 ~ 233 ~ 246 ~ 247 ~ 25.1 ~ 289 ~ 299 ~ 37.9 »
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44.1 -

'H-NMR (400MHz, CDCls):8 7.387 (t, 1H), 7.227 (d, 1H), 7.145 (s,
1H), 7.080 (m, 1H), 5.721-5.776 (m, 1H), 5.623-5.683 (m, 1H), 5.309-
5.354 (m, 1H), 5.222 (m, 2H), 4.527 (m, 1H), 3.947-4.033 (m, 2H),
3.812-3.874 (m, 1H), 3.510 (br s, 1H), 3.409 (br s, 1H), 2.561-2.635 (m,
1H), 2.098-2.418 (m, 6H), 1.587-1.870 (m, 5H) -

’C-NMR (100MHz, CDCl;) :5 173.471, 158.593, 135.147, 131.937
(9), 131.534, 131.147, 130.099, 127.276, 123.856 (q), 118.099, 117.928
(q), 111.446 (q), 75.935, 71.897, 70.993, 56.222, 44.981, 40.260,
36.040, 26.711, 26.559, 25.269

EH9

(Z)-7-((1R,2R,3R,5S)-3,5- “ & -2-(R,E)-3-BE-4-G-CHE T &)
ﬁﬁE)T-l-%-l-Eg:ﬁﬁég)}%-S-ﬁﬁ(%ﬁﬁﬁﬂ?@)

HQ o

FIINE &1L #P /K5 % (6.8 mL)p 3 (8aR,9R,10R,11a8,2)-10- 5K £ -
O(RE)I- B EACG(ZH FE)XEE)T -1- 8 -1- £ )-
4,5,8,8a,9,10,11,11a- /\ F IR K I [P R FEIB X UK -2(3H)-FH(3.0 g » &
BEBI8)E2-WE(25 mL)FHER - £50C T ESYBRE2 hro

RAIKEREY B A3INEB/KERE—S HE T pH 8.5£0.2 » I 15
BTEBRAEDEE - KRR SMEEF/KERQ0 mL)FIZ 5 ZE (20
mL)#GRERGY c EERTHESWBESHE - SHWEAKERN
KA - FEZ R T F3NE B KB R KM BHEEFIpH 3.050.2H A Z
B ZB5(100 mL)ZEEY - &IREL LSS IR A LG 0 75 B TR 45 DA JE153.3
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gE FI R AT ZI E B -

EYHREBESEBIE

f£ I DMF 1 By K,CO; MI2- B N e B L B E YU &6 - FE60°C T 4h
&> AIKMZIBIZELRZEZEZENKEY - 8% B Y
7tk - BEEKBRAIE - HE®WHUPLC (ACQUITY UPLC HSS
C18)sr #r & m » AR H BAEHS -

'H-NMR (400MHz, CDCl3):8 7.343 (t, 1H), 7.179 (d, 1H), 7.116 (s,
1H), 7.055 (d, 1H), 5.631-5.704 (m, 2H), 5.278-5.422 (m, 2H), 4.520-
4.527 (m, 1H), 3.950-4.008 (m, 2H), 2.034-2.361 (m, 8H), 1.337-1.745
(m, 7H) -

>C-NMR (100MHz, CDCI3) :8 171.411, 158.794, 135.472, 131.877
(q), 130.113, 130.010, 129.682, 129.106, 123.960 (q), 118.097, 117.769
(q), 111.549 (q), 77.382, 71.751, 71.065, 70.907, 55.292, 49.952,
42.597, 31.527, 26.120, 25.094, 24.227 - N

EHHI10

(2)-7-((1R,2R,3R,5S)-3,5- & E-2-((R,E)-3-BE-4-G3-(ZEHE)
EEE)T-1-8-1-B) R RE)E-S-BBEREEGFHRANTIE)

oJ\
HO o
Q\%\E/\o CF3
HO éH

FAK,CO; (0.90 g, 6.5 mmol)F12-BE A ¥5(0.74 g, 4.4 mmol) B H
HHRAIFIEB (1.1 g KEEFI9)FEDMF (11 mL)FHAER - AEE

WEREGMEIT TERRSA T2 hr (TLCEH) - FI17K(30 mL)F1
LB ZBE(30 mL)W KR -SH A0 min - FEEKMEBLFHZBZE
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(30 mL)ZEHY - HEHBEZREHNERBEL ERE T REMEE
1.0 gt R B KI5 - BB CRA CHEE RAITIZE B2 B ERE
TREELIRE0.89 gl RATFIE(783%EXR > 2HSE) - EYHY
UPLC (ACQUITY UPLC HSS CI8)4y # B/~ - £ 5] i | B A BS f0 2
fg o

'H-NMR (400MHz, CDCl5):8 7.337 (t, 1H), 7.209 (d, 1H), 7.142 (s,
1H), 7.084 (d, 1H), 5.647-5.744 (m, 2H), 5.334-5.434 (m, 2H), 4.970
(heptet, 1H), 4.518-4.528 (m, 1H), 4.163-4.170 (m, 1H), 3.939-4.020 (m,
3H), 3.294 (br s, 1H), 3.262 (br s, 1H), 2.588 (br s, 1H), 2.360-2.410 (m,
1H), 2.015-2.305 (m, 7H), 1.760 (dd, 1H), 1.646 (quintet, 2H), 1.494-
1.554 (m, 1H), 1.201 (d, 6H)

13C-NMR (100MHz, CDCI3) :5 173.511, 158.656, 135.420,
131.857 (q), 130.015, 129.794, 128.901, 123.857 (q), 118.038, 117.748
(q), 111.466 (q), 77.710, 72.649, 71.992, 70.840, 67.672, 55.748,
50.176, 42.824, 33.970, 26.565, 25.450, 24.802, 21.771

BHi11

(£)-7-((1R,2R,3R,55)-3,5- B (ZZE W HRE)E E)-2-((R,E)-3-((=
LEYRE)EE)-4-C-CHEFE)EEE)T-1-55-1- ) B R E)BE-5-
VWERARER

OJ\

0
SOWe!
=z 0 CF,

Tesd ores

FAK,CO; (0.90 g, 6.5 mmol)FI2-Bi i 52(0.74 g, 4.4 mmol)pE  #H
HIHIRAT IR BL (1.1 g ZREEBFI9)EDMF (11 mL) P HIER - Ak
WESPESOC TEERA T2 hr (TLCEH) - 07K (30 mL)F

TESQ
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LB ZBE(G0 mL)W K REWEH 10 min - SEEKERBIEHZHE 28
(30 mL)ZH » HEHBRECZESHNERBIYERBE T RGEUES
1.2 gt FIaiRAIZI & - G ARIFI RS ER2S mLEEEHR PO
10 mLZBE ZBF » ZBREZR TARIK®E(0.82 g, 12 mmol) - 1§ &K
=ZZEW (1.6 g, 10.6 mmol RN EI M IR0 8 - EEA
BEE > BHBEHKXRLHASO mLZEBZEABRRX - S6EE S
BEIW 1S mLEAFINaHCO;7K % M S5 W R - X /K MgSO.RZ i H 1
[ BRHBERBEEEEZTEARSE  FHACKEZBZENRESY
EABELIREEBYE A EEY - EELLEYWHNEE K185
g (91.6%) -

1H-NMR (400MHz, CDCI3): § 7.360 (t, 1H), 7.181 (d, 1H), 7.088
(s, 1H), 7.035 (d, 1H), 5.582-5.679 (m, 2H), 5.396-5.458 (m, 1H), 5.266-
5.347 (m, 1H), 4.985 (hepiet, 1H), 4.516-4.554 (m, 1H), 4.114-4.148 (m,
1H), 3.813-3.871 (m, 3H), 2.385-2.450 (m, 1H), 2.157-2.276 (m, 4H),
2.006-2.087 (m, 3H), 1.577-1.682 (m, 3H), 1.395-1.457 (m, 1H), 1.208
(d, 6H), 0.905-0.987 (m, 27H), 0.514-0.666 (m, 18H)

'*C-NMR (100MHz, CDCls) : § 173.137, 159.026, 133.644, 131.769
(q), 130.798, 129.849, 129.811, 128.801, 123.955 (q), 117.985, 117.260
(q), 111.059 (q), 76.853, 72.891, 71.540, 71.145, 67.312, 54.484,
49.437, 44.928, 34.127, 26.726, 25.034, 24.905, 21.785, 6.878, 6.794,
4.995, 4.897, 4.874

BH12

(2)-7-(1R,2R,3R,55)-3,5- — R E -2-((R,E)-3-BHE-4-G-CHHE)
FRE)T-1-55-1-F)B R E)E-5S-FBEREREHRATIE)

REFTINEYO.8 g)FER10 mIAEM2 mbKeg - Z% RN
0.1 gHHRFEE—-—KEY EZATHRESRBEUNGTRGE
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PISREIMEEEE - RI030 mlZ B Z s DA 2 B RO 20 B - 6
%Dﬁﬁﬁ’i"ﬁﬁmiﬁﬂﬁﬂﬂw”ﬁ“ﬂ“ﬁ’f%@  EOKMBFEER AR EZE
AREUHBRBREZGE - BAA R EMBRIFIZE %
ERBTRE U044 gty RATFIZE - BEWHUPLC (ACQUITY
UPLC HSS CI®)sr i AR HNERBAOREEAGES R
99.9% o

BAI13%(18 BB FEIRBAHRATTIZENL PRIE

413

(52)-7-((1R,2R,3R)-2-(R,E)-4-(B-(ZR F B)XEH)-3- (S ZEW
MEE)T-1-BE)--ZZEWREE-S-ERBRE)E-S-BBRERNE

L5
A

TESOé\/\O:E\S /©\

K500 mLESH@BMmMEXMENFEEERTAA - £-70C FTH
(REZZE(A-(ZTERFHHRE)-1-G-(ZEFE)EEE)T -3-4%-2-
)& E)H $E(22.53 g, 35.46 mmol)F1200 mL I & bk 1R 75 0 B 57 JE S8 iR
T ZBREEBFMET E#E222 mL, 1.6 M EE25H) - BEAH
(3.18 g, 35.46 mmol)7£30 mLPY & bk g b FY #4284 81F-10C B>
GEFENMPEEATI6 mL, 2 M EB D) - A9 ERSBE AR
WA EARMEI KRS » FEEEHE3058E - 281%% > F£-70C T&10
TERRL-T-G-ZZ2EWEEE-S-ERBR-1-B-1-B)FE-5- B E
RERE@AS g &FS% 5,6-RAEBA)ELS mLIU & kR & 85 R F
NMEIREREY) T - BEA205E% > BRERSWEBZF (viv)
ﬁ@%nNH4c1/NH40H7J<>§>&Eﬁ/wD%qﬂu EITHETBE - 2B Z B
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KMETG - EHEREL EMAKMS0 5% - BEHEBRETERET®
BHEBEE  FRACHEZBRZENREESYIERMELRREBY
BaLabEEY  FEELEYNERRS5.10 g (59.3%) -

'"H-NMR (400MHz, CDCls): & 7.346 (t, 1H), 7.167 (d, 1H), 7.068
(s, 1H), 7.019 (d, 1H), 5.670-5.782 (m, 2H), 5.264-5.408 (m, 2H), 4.956
(heptet, 1H), 4.539-4.546 (m, 1H), 4.033-4.087 (m, 1H), 3.862 (d, 2H),
2.491-2.656 (m, 2H), 2.119-2.400 (m, 5SH), 1.999-2.049 (m, 3H), 1.586-
1.655 (m, 2H), 1.182 (d, 6H), 0.894-0.969 (m, 18H), 0.528-0.652 (m,
12H) o

C-NMR (100MHz, CDCls) : & 214.785, 172.954, 158.882,
132.255, 131.800 (q), 131.428, 130.927, 129.910, 126.464, 123.910 (q),
117.985, 117.389 (q), 111.930 (q), 72.678, 72.564, 70.864, 67.335,
53.961, 52.837, 47.706, 33.968, 26.605, 25.079, 24.723, 21.740, 6.764,
6.680, 4.859, 4.752 - N

T B14
(52)-7-((1R,2R,3R,55)-2-((R,E)-4-B-(ZR B E)E K E)-3-(=ZZ
BYRAE)T-1-555)-5-“RE-3- (S ZEW R 85 B IR &) E-5-1
BRRNER
o

~

NN N0 A N,

TESG oTES

100 mL=SEBME KBz W EHE R T 240 - £-70C TH(2)-
7-((1R,2R,3R,58)-3-= Z EE W St R & -2-(R,E)-3- = Z AW Sx & £ -4-(3-
(ZRFE)REE)T -1-0F-1-5)-5-BERKE)E-S-BEBRERERE
(3.6g, 4.95 mmol)F150 mL VU & bk 7R fO B K FESR M o - 2 B Z AR
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L-BREE1E(4.95 ml, IM > FEOEKET) - K15 ERERSYH
mE Z RSO mLEF S/ /KARER  HRERSYEFTHES
BEN A Bk 2B BUK T - S HF A KB I K MAKMgS0,85 1% - B8
HEREEEZTARHERSE FHCKEZB ZENRSYE
REEARBBAYRBEOHMGLEHEEY  EELLAYNEEB24 g
(66.5%)

'H-NMR (400MHz, CDCls): § 7.352 (t, 1H), 7.173 (d, 1H), 7.082
(s, 1H), 7.029 (d, 1H), 5.541-5.667 (m, 2H), 5.295-5.465 (m, 2H), 4.975
(heptet, 1H), 4.471-4.512 (m, 1H), 4.101-4.135 (m, 1H), 4.007-4.034 (m,
1H), 3.825-3.909 (m, 2H), 2.626-2.647 (m, 1H), 2.295-2.368 (m, 2H),
2.235 (t, 2H), 2.036-2.172 (m, 2H), 1.906-1.967 (m, 1H), 1.799-1.834
(m, 1H), 1.611-1.685 (m, 2H), 1.455-1.527 (m, 1H), 1.198 (d, 6H),
0.902-0.973 (m, 18H), 0.532-0.650 (m, 12H) .

’C-NMR (100MHz, CDCI3) : & 173.159, 158.958, 133.553,
131.781 (q), 130.023, 129.879, 129.363, 129.310, 123.932 (q), 117.962,
117.344 (q), 111.135 (q), 79.290, 74.250, 72.678, 71.198, 67.335,
56.382, 51.448, 43.175, 34.066, 26.552, 26.461, 24.905, 21.770, 6.749,
6.688, 4.843, 4.638 -

tEE B 15

fiE R SL BRI BR 77 & B AR KRB R s G B4 45 s AR BT 510 8

REGI4ETEY (0.8 g)FHER10 mIFEEM2 mlKd » Z &K
0.1 e EEE—KEY - FEETHRKEAKRBRH NS EREE
FEHZAWEEBRE - AMN30 mZEZBEEWMAMESE - He
B G ERMEKERERE  CEKRBEEESRE  ERSEE
ARBEDHEBRBBERRZE - BN EEA LEFMRATNZERLZ%
ERE T R4 LAREL0.69 g I RATHIE - EHWHIUPLC (ACQUITY
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UPLC HSS CI8) ¥ & T » #3304.95% 5,6-R A EREE - 0.5% 15p-F
BRI CHETEMERE -

HH16%]18 ERALTEMA T EBLBERKBARGLNEHRRATT
#

HHl16

(52)-7-((1R,2R,3R,58)-2-((R,E)-4-B- (=R B E)E & FE)-3- (=&
EWREE)T -1-085)-5-BRE-3-CLEYREE)RRE)E-5-F#

OH

HO O
: 7 0 X CF,

TESO OTES

w10 mLE B BT EEH B #9(2)-7-((1R,2R,3R,58)-3-(Z Z E W I
BE)EE)-2-(RE)-I-(ZELEWHRE)EE)4-C-(ZEFE)KEE)T -
1-0%-1-2)-5-REBEKE)E-S-MRERNERAS g0 KEEFI14H)F
0.2 g R4 B RS BB R IO EI 25 mLEEER T - EEE THKIE
BEVEHEIR - A% BELEHBEIEEETRESLBELES
1.5 gl - |

BEHI17

(8aR,9R,10R,11a85,2)-10-(Z Z E W S & & )-9-(B3R,E)-3-(=Z 2 &
Wi aE)-4-C-CHEFE)ELE)T -1-54-1-%)-4,5,8,82a,9,10,11,11a-
/\ﬁiﬁmojt[blﬁ%ﬁiﬁ%m%-mm-@ﬁ

NN N0 e,

TESG OTES
=R TEETEZ)-T-(IR,2R3R,58)-5-BE3-(ZZ2EWI%
B)EE)2-(RE)I-(ZELEWHRE)ERE)4-G-CEFE)FEE)T -
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K -1-B ) IR LB ) PR -5-}EBE (1.5 g, 2.9 EB)MNN-ZEREZ K
(0.48 g REBHIIO)E ZHFE L (30 mL)FHE K T RINE P ES
(030 g, 2132 FH) BEZERTHRABESYEH] hr- BRER
SR E-15E]-207C AR 553 8 F HIRMN4- = B A S EMLIE(0.45 g,
3OORERE ST RS mL)PHAER - £-158-16C THRERS
VBR300 E - HEMRESRHERG LR KK EREY - 5
BERE - A& F G0 mLERKEE - EHRBSESRAHNE
PE > BIE > WHEBE TRENES 2T HFEELEY - BEAE
e B A REREY - RFTRE0.9 gEELEEY - (61.6%EXR) -

B8

(8aR,9R,10R,11a8,Z)-10- R & -9-((R,E)-3-RE-4-G- (S8 HE))E
RE)T -1-8-1-%)-4,5,8,82,9,10,11,11a- \ BRI (5] 56 1 2 R IUNE-
2(3H)-

R H P ERBEE - KE&® (02 g 1.1 mmol) F S 7
(8aR,9R,10R,11aS8,2)-10-(Z Z EW i & 5)-9-(BR.E)-3- (S ZHEW IR &
£)-4-C-CRFE)VFEE)T -1-55-1-%)-4,5,8,8a,9,10,11,11a- )\ 5,58
JRIE (b1 AR IR 3 DU -2(3H)-FH (0.9 g RE EHI17)7E HEE (50 mL)p
MNBEHBRT - EZRTHRESYWEE2 hr (TLCEEH) - A% > A
FIBX B SN KB R (20 mL) X RKEREY > BEREB FTHBKRER -
B ZEEZERUREGY) - S HEHRE - BCBZEEIRKERE - &%
MERREHNBHE ‘ﬁ;‘ﬁﬁ?‘iﬁ?@?%%bﬁ%%l.l gt EY) - M
EVEZHRERCENE—F 4 LIEE0.7 g&EY -
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EENENHERBEENALE -

5 FI B AI3N NaOHK AR EE & B WIS « 7£25C T2 hig -
AR AW 2B 2B - £ R EI % - S 6
R BTFUE B - 3 FI DMF b 9 K,CO, 1 25 7 1% s 1 48 1 gt 4% 7 51 22
B - 1£60°C F2hth - A KAZ B Z Bt I Z B 2 B 3 0 « 75 650
BEETMM%  BEEGHRASE - BEWHUPLC (ACQUITY
UPLC HSS Cl18)sr#réE -~ » 38350.02% 5,6- K EEEF10.01% 15p-F
-

EEMR GRS BN R NESSER05 (2 B
7 (mp 1135 118°C )M EBAL &) -

EEEYNERBSENALE -

G SRR Bt 40T L S I R S B AR 0 7
% o 718 48 &) i £ B 50 % B 48 E WA UPLC (ACQUITY UPLC HSS
CIS)S M BT » K G H5,6- 0 50 R A AS + 15P- 22 A48 o0 F 7 2L © B4
ﬁ% o

E B 1923 3 i 17 A T 4 4 4 g 4R O3 0 R L o
e

b 8 B 119

QRAIRAR)-2-A R EA-(S R TH - B EH B E)-3-(R,E)-3-
EZEFRAD4-C-ERTFHERDT-1AEBRS

sedlell

TBSO 5TES
100 mL=SB M E XK HEZAEEER T L4E - £-70C T4
RE;-ZZEG(ZTEHHEE)-I-C-(ZRFE)EEE)T -3-1F-2-
ERE)WGE(15.11 g, 23.8 mmol)F120 mL VY &, bk 1 75 il 1 K FE J38 R
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T ZBRBEBEAMET Z£8#E049 ml, 1.6 M ECTHET) - B EHALE
(2.13 g, 23.8 mmol)#£20 mL Y4 0k Ay % A K4 81 E]-20C » >~
BEBMANMPEE(1Iml, 2 M £BH) - 2496 ESBIRL
BERIE R EE D - FIR M RE605 68 - A7 > 105 WAE-70C
THRR)2VEREA-CRTEZPEWREE)BR-2-FECG g 11.9
mmol)7£20 mLUU Gk AR AN K ERE YT - HBIE2045
#Eik o HRERSYWHREE (viv)EFINH,CUNH,OHK B 18 &
%@uﬁﬁﬁﬁ%°%Z&ZEﬁmﬁﬁﬁ°Aﬁﬁ%@ﬁ@ﬁ@ﬁ
B BEHEREEAZTASHEMLER - Beala LEEY
HZBERET R ERH2.68 gff%%{té%m.?%@%) °

'"H-NMR (400MHz, CDCl3):8 7.376 (t, 1H), 7.201 (d, 1H), 7.088 (s,
IH), 7.036 (d 1H), 5.691-5.753 (m, 3H), 5.024 (d, 2H), 4.561 (s, 1H),
4.088-4.143 (m, 1H), 3.877 (d, 2H), 2.563-2.635 (m, 2H), 2.438-2.473
(m, 1H), 2.261-2.311 (m, 1H), 2.070-2.200 (m, 2H), 0.970 (t, 9H), 0.867
(s, 9H), 0.644 (q, 6H), 0.052 (s, 6H)

C-NMR (100MHz, CDCl;) :5 214.838, 158.867, 134.874, 132.369,
131.982 (q), 131.268, 129.932, 123.917 (q), 118.031, 117.370, 111.010,
72.929, 72.625, 70.788, 53.528, 52.609, 74.501, 31.736, 25.671, 6.802,
4.866, -4.675(d)

ELBE 4120

(1S,2R,3R,4R)-2- N E-4-(ZR T E - HEW K& £)-3-(R,E)-
3-(52559*%%%)-4-(3-(?_%$§)$QE)T-I-%§)EWE§

OW@L

TBSO OTES

M500 mZSERMEXMELFELER T A - £-70C T
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(2R3RAR)-2-VEANE-4-CR T E _HFEWREE)-3-(RE)-3-(Z2E
W EE)4-C-(ZFFE)EEE)T -1-1FE )R KEE (2.68g, 4.48
mmol)FI130 mLU Sk R MBI K EEMEF » 2B B HARIML-FERK T
fg{E(4 ml, IM» EUGIREF) - 818 > ERERSYARE =R
30 mlgg IS LEKBERER - Y RERSYETHIREY A LB
LEZEIKER  SHAEMBEKEKRRELE ARLERBAE
EXETZBLAEERESE - BACEAEEEMEZBZERE T B4 MU
2.5 gL EWO3NER) -

'H-NMR (400MHz, CDCl;):5 7.369 (t, 1H), 7.193 (d, 1H), 7.095 (s,
1H), 7.038 (d 1H), 5.820-5.882 (m, 1H), 5.544-5.663 (m, 2H), 5.061 (d,
1H), 4.965 (d, 1H), 4.500 (d, 1H), 4.150 (s, 1H), 4.033 (d, 1H), 3.841-
3.918 (m, 2H), 2.329-2.372 (m, 2H), 2.152-2.187 (m, 1H), 1.967-2.003
(m, 1H), 1.798-1.834 (m, 1H), 1.551-1.572 (m, 1H), 0.964 (t, 9H), 0.869
(s, 9H), 0.630 (q, '6wH), 0.046 (s, 6H)

'3C-NMR (100MHz, CDCl;) :5 158.935, 137.697, 133.401, 131.625
(q), 130.327, 129.894, 123.936 (q), 117.970, 115.382, 108.862, 79.373,
74.060, 72.640, 71.168, 60.115, 56.131, 50.803, 43.099, 33.034, 25.732,
6.779, 4.843, -4.778 (d)

ELE E 4121

(1S,2R,3R4R)-C-5-}JAEE2-SE R E4-CRTE_FEWKREE)-
3-(RE)-I-(ZZEWHEE)4-CG-CRFE)VELKE)T -1-BE)BK
B

0

QJJ\/\/\
A A

TBSO OTES

C174511A.docx -46-



1646074

50 mIW SHEIE B B K FEHER T 440 - %10 ml DMF
PHI(1S,2R,3R,4R)-2- B A& -4-(S R T H ~ B EW S 5)-3-(RE)-3-
(EZEWREE)-4-C-CRFE)VREE)T-1-FE)BREQ ¢ 1.66
mmol) ~ 0.05 g (0.33 mmol) DMAP ~ 0.21 g (1.83 mmol) 5-C %% g
0.41 g (2.00 mmol) NN-ZIRCER " THRANMIIKEERD - BK
EREWEA0C T4/ 0F - FH10 mIg G S KBS RERK
FE - HNEREMETHIBY A ZBZEEBKERE - 265148
WK B SRR - BEHEREFEE RSB L ARER -
CREMEEEY B ZBERE T 24 ERMH-1.05 oEEES%(90.52%
ER) -

'H-NMR (400MHz, CDCl,):8 7.379 (t, 1H), 7.202 (d, 1H), 7.093 (s,
1H), 7.038 (d 1H), 5.643-5.824 (m, 4H), 4.926-5.085 (m, 4H), 4.553 (d,
1H), 3.865-3.925 (m, 3H), 3.203 (s, 1H), 2.293 (q, 2H), 2.114 (s, 3H),
1.912 (s, 2H), 1.675-1.760 (m, 3H), 1.564-1.602 (m, 2H), 0.978 (t, 9H),
0.854 (s, 9H), 0.655 (q, 6H), 0.026 (s, 6H)

’C-NMR (100MHz, CDCls) :5 173.099, 158.943, 136.581, 132.521,
132.027, 131.663 (q), 129.902, 123.938 (q), 117.985, 117.401, 115.769,
115.359, 111.116, 73.855, 72.754, 70.879, 55.744, 55.357, 46.727,
42.233, 34.916, 33.080, 1.653, 28.806, 25.755, 6.809, 4.904, -4.599(d)

LB B 5122

(8aR,9R,10R,11a8,2)-10-(Z 4k T E —H E W 5 & 5)-9-((R,E)-3-
(ZZEYWRAEIIC(ZEFTFE)XEE)T -1- 8 & )-
4,5,8,8a,9,10,11,11a- )\ & 3R [X X [b] 45 & B S2 VU §% -2 (3 H)-Fid
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TBSO OTES

1950 mFFEEERMEXFEZLEFELERT A6 - 4 mlZ&
B XE P EI(1S,2R,3R,4R)-C -5- B 2- R E-4-CHRTE _FEVRE
E)3-(RE)3-(ZZLEWIREE)-4-C-ERFRE)KEE)T -1- G 5)E
A B5(0.2 g, 0.29 mmol)F10.02 g#Y#& 11 77 #E 16 B 78 10 3] & FE £ iR
oo K FEREYIEA0C T IO I8/NGF - £ 1/NBF FH 0.4 mlZ fi 7 ¥ B
TERNKIE HREEBSEWETHSBELRZE ZER4 mlgE IR
SIVKBERERKEE - EHARB L SR KRBELZE - BREEE
REBEEEZTASHAERARN - BRCHAGCHEVMBEZRERET
FdE AR B30 megfE B L &Y (16%EXE) -

'H-NMR (400MHz, CDCls):8 7.346 (t, 1H), 7.187 (d, 1H), 7.075(s,
1H), 7.023 (d 1H), 5.588-5.723 (m, 2H), 5.182-5.425 (m, 3H), 4.539 (q,
1H), 2.189-2.557 (m, 4H), 2.012-2.085 (m, 2H), 1.873-1.920 (m, 2H),
1.513-1.711 (m, 4H), 0.960 (t, 9H), 0.855 (s, 9H), 0.635 (q, 6H), 0.018
(s, 6H)

*C-NMR (100MHz, CDCls) :6 173.569, 158.912, 132.088, 131.944,
131.299 (q), 129.902, 127.686, 125.295 (q), 118.008, 117.340, 111.040,
76.972, 72.739, 71.950, 70.895, 55.547, 44.533, 41.581, 36.123, 34.006,
31.888, 29.694, 28.806, 25.755, 6.817, 4.866, -4.588(d)

EL 8 B 523

(8aR,9R,10R,11a8,2)-10-$& £ -9-((R,E)-3- R £ -4-(3-(= & P £ )3
SE)T -1-5%5)-4,5,8,8,9,10,11,11a- /\ G IR [X I [b] 5 5 38 250U §% -
2(3H)-Hd
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i (8aR,9R,10R,11a8,2)-10-(Z 4% T £ — H E W fw & 5)-9-((R, E)-3-

(ZZ2EYVREE)C(ZRFEIFEE)T -1- 5 & )-
4,5,8,82,9,10,11,11a- /\ & 38 [X I [b] & % 1B 2 U % -2(3H)-FH (20 mg,
0.003 mmol)FI1 ml TBAF (1M » {EVU&E B0 5 )R AE 10 mIE EIENE
B RNEREYEAE2/NEE B mlg R NaHCO /K 75 78 % 5 -
% HEGVETHSBLHAZBRZEREIRKEE - SHE%EILE
HEAKMgSOLz % - BEHEBATEEE TESHARSE - Bifa
WIEHEMEBEZRERETRELUEMEI mg Bl AWEELS
) o (80%E ) -

EYFREBRBEEIHE -

i A B E¥ 03N NaOHU/K 2 1L EYIAEE & » 7E25°C T 2hi% » B (LR
EMLH 2B ZBEER - &R REXINYE - 5 dh K5
=8 - (£ FIDMFHIK,COF1 2-B 79 t5e B b M & B AR BT 5 £ B - 7£60
CT2hig BRI KMZBZELETHESE BB ZEBERERAL
B - HEB-REEWNY%  EEMEH M REFIZE - #HE Y UPLC
(ACQUITY UPLC HSS CI8)/r #8H » S 52.6% 5,6-5 =t B AE A2 f]—
LHTEER - |

'H-NMR (400MHz, CDCls): § 7.387 (t, 1H), 7.227 (d, 1H), 7.145
(s, 1H), 7.080 (m, 1H), 5.721-5.776 (m, 1H), 5.623-5.683 (m, 1H),
5.309-5.354 (m, 1H), 5.222 (m, 2H), 4.527 (m, 1H), 3.947-4.033 (m,
2H), 3.812-3.874 (m, 1H), 3.510 (br s, 1H), 3.409 (br s, 1H), 2.561-
2.635 (m, 1H), 2.098-2.418 (m, 6H), 1.587-1.870 (m, 5H)
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''C-NMR (100MHz, CDCI3) : & 173.471, 158.593, 135.147,
131.937 (q), 131.534, 131.147, 130.099, 127.276, 123.856 (q), 118.099,
117.928 (q), 111.446 (q), 75.935, 71.897, 70.993, 56.222, 44.981,
40.260, 36.040, 26.711, 26.559, 25.269

BEH24F(30 EREGSRENGEAEATI RN HHE

B 524

(3aR,4R,5R,6a8)-4-((3R)-5-F & -3- (VU &, -2 H-HL W -2- 2 ) &6, &) IR
E)-S-((ﬁg-ZH-“H:%-Z-EE)ﬁE)ﬁﬁ-ZH-IE»‘Zm’Z[b]“k"ﬁ-Z-m

oA
AL

THPO (é)THP

EEm T PREE—/KE% 046 g 2.4 mmol) R fl F
(3aR,4R,5R,6a8)-7N G, -5-FE £ -4-((R)-3- £ £ -5- 5 B I &R ) 3R K 3E (] ik
0% -2-FF(15.0 g, 49.3 mmol)f13,4- — 4, -2H-IL I (12.4 g, 147.4 mmol){E
THF (200 mL)$ 88K PR RS 2.5 hr (TLCE ) - iR EL
= BN B R /KB R (200 mL)EEIEIREREY PR EMB S S
e THREBRRELR 28 25200 mL)ZZEUKEE - KRMESELHRSE
HOEHE  BREEERBERE T RERKELER26.0 gHEY -
BENEEAGEEEMEZBRERB T REUREMKR22.] gEELEEY
(95.0%F K) -

'H-NMR (400MHz, CDCl3): & 7.209-7.247 (m, 2H), 7.117-7.171
(m, 3H), 4.892-4.925 (m, 1H), 4.531-4.622 (m, 2H), 3.746-4.046 (m,
3H), 3.604-3.630 (m, 1H), 3.397-3.454 (m, 2H), 1.134-2.765 (m, 26H)

BC-NMR (100MHz, CDCly): 8177.706 (177.531, 177.425,
177.235), 142.434 (142.403, 142.130, 142.100), 128.369, 128.240,
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125.811 (125.689), 98.797 (98.607, 98.152), 97.742 (97.681, 95.692,
95.624), 84.185 (84.155, 84.094, 84.071), 82.887 (82.705), 79.813
(79.677), 76.360 (76.314, 76.086, 76.011), 63.562 (62.948, 62.454,
61.877), 53.277 (52.943), 52.086 (51.623), 42.985 (42.894, 42.484,
42.416), 39.000 (38.924, 36.670, 36.609), 36.093 (36.040, 35.546,
35.508), 33.019 (32.875, 31.751, 31.615), 31.895 (31.258), 31.417
(30.491), 31.334 (31.296, 30.749, 30.719), 28.867 (28.556), 28.677
(28.343), 25.428, 20.517 (20.434, 20.024), 19.402 (19.371, 18.954,
18.916)

BH25

(3aR,4R,5R,6a5)-4-((3R)-5- % & -3- (WU &, -2 H-1H B -2- 2 ) &6, &) IR
&)-5- (U -2 H-ME 1 - 2- B ) 6.5 ) N -2 H-B8 %, 3lF () Bk g -2-

OH
O

\}

< \)
O;/\/\Q
|

THPG &THP

i (3aR,4R,5R,6a8)-4-((3R)-5- 7 B -3- (WU &, -2 H- M g - 2- 25 ) &6, 56 ) %
E)-5-(M & -2 H-0E 1R -2- B ) &8 B ) 7 & -2 H- 38 TR [b] 0k 1 - 2- i (22.0 g,
46.6 mmol) & 2 % B 2 (200 mL) » Z 1% 4 81%]-70°C - B &R0
DIBAL (1.0 M fE2¥< % » 60 mL, 60.0 mmol) - k7% EBF-70C F
AIEALZEIEEF KB R0 mL)EHKIE - E= 8 THABES
fEEI 21200 mL 2MER Bs & S 7K 75 7 P 3 4 G 1B R 3053 68 - 1E 9 B S 1
1% - HHZ (200 mLYRMEIKERES - EREBETREGESHOFILE
PLERS30.0 g iR RE(E &Y -

'H-NMR (400MHz, CDCly): & 7.237-7.274 (m, 2H), 7.133-7.205
(m, 3H), 5.410-5.609 (m, 1H), 4.587-4.729 (m, 3H), 3.779-3.935 (m,

C174511A docx -51-
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3H), 3.603-3.688 (m, 1H), 3.446-3.504 (m, 2H), 1.183-2.833 (m, 26H)

BC.NMR (100MHz, CDCls): 8142.661 (142.593, 142.297,
142.191), 128.392, 128.262, 125.811 (125.765, 125.682, 125.613),
101.605 (101.537, 101.469, 101.400), 98.182 (97.833, 97.689, 97.499),
96.224 (96.155, 95.973, 95.874), 85.726 (85.460, 85.210, 85.119),
80.967 (80.899, 80.861, 80.557), 76.678 (76.587, 76.420, 76.071),
63.251 (63.137, 62.910, 62.887), 62.310 (62.105, 62.044, 62.006),
53.247  (52.594, 52.564), 51.554 (51.516, 51.433, 51.380),
47.645(47.304,45.346, 44.799) 42.142 (42.112, 38.567, 38.545), 41.960
(41.899, 41.095, 41.042), 40.769 (39.562), 36.715 (36.624, 35.417,
35.326), 33.155 (33.133, 33.004), 31.987 (31.918, 31.243, 31.182),
30.871 (30.802, 30.476, 30.385), 29.163 (28.928, 28.624, 28.373),
25482 (25.436, 25.292), 20.275(20.206,  20.070,  19.994),
19.523(19.295, 19.045, 18.931)

Hpl26

(Z)-7-((1R,2R,3R,5S)-5- 88 £t -2-((3R)-5-3 £ -3-((7U &, -2 H-1H; 155 - 2-
)R E)RE)-3-(UE-2H-1 m-2-5) & 5 ) B IR E)BE-5-F B

OH
HO 0
3 (\) / o
. <
THPO OTHP

BA-BTE)=FER(EHHB4.0 g, 189.5 mmo)FI =4k T Az &%
(44.0 g, 392.1 mmol)7E THF (700 mL) &Y &% & /2 81 £[-20°C i /R FF 30
min  7£-20°C F iR 0(3aR,4R,5R,6aS)-4-((3R)-5-3 £ -3-((U &, - 2 H-H I
2-E)EE) K E)-5-(U G -2H-0E 0 -2- 2 ) & £ ) S |- 2H-18 T[]k 17
-2-F2(30 g KRB EBI25)ETHF (50 mL)FHYER B K IEREWE
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716 hr o ZAR IR I EAL$E M F KB R (500 mL) I 7E =38 TG FT 58 %
AARBA30 min - S BEFEER - BB R I 2ME B 8 8005 K 5K
M@ R EIEIpH 6.0 28 ZB5(300 mL)ZEHY - EHiRE &R SN
AR RE TREUERSS4.0 g EEEEY - |

'H-NMR (400MHz, CDCl;): & 7.248-7.289 (m, 2H), 7.140-7.211
(m, 3H), 5.463-5.577 (m, 1H), 5.314-5.388 (m, 1H), 4.666-4.714 (m,
1H), 4.609-4.641 (m, 1H), 4.084-4.119 (m, 1H), 3.913-4.054 (m, 2H),
3.794-3.874 (m, 1H), 3.665-3.740 (m, 1H), 3.465-3.539 (m, 2H), 2.555-
2.834 (m, 2H), 1.311-2.383 (m, 30H)

"C-NMR (100MHz, CDCI3) : & 177.789 (177.364), 142.616
(142.517, 142.327, 142.214), 129.856 (129.788, 129.697, 129.606),
129.226 (129.151, 129.105, 129.037), 128.392, 128.308 (128.293,
128.270), 125.818 (125.780, 125.689, 125.659), 98.895 (98.622), 97.393
(96.914, 96.641, 96.558), 82.796 (82.766, 82.014, 81.992), 77.195
(76.231, 76.086), 74.728 (74.758, 74.675), 63.547 (63.456, 62.818,
62.781), 62.644 (62.598, 62.378, 62.295), 52.040 (51.820), 51.737
(51.463), 49.998 (49.968), 49.869 (49.839), 40.548 (40.510), 36.753
(36.708), 33.338 (33.292, 33.087, 33.019), 32.070 (32.040, 31.744),
31.569 (31.440, 31.326, 31.296), 31.136 (31.098, 30.787), 29.580
(29.375, 28.950, 28.730), 27.341 (27.189, 27.007, 26.871), 26.499
(26.370), 25.444 (25.398), 24.677 (24.563), 20.426 (20.373), 19.326
(19.288)

B #1127

(8aR,9R,10R,11aS,2)-9-((3R)-5- % & -3-((MU &, -2 H- W 1 -2- ) &,
)k E)-10-((VU & -2 H-1HE R -2- B2 ) 45, 5 )-4,5,8,82,9,10,11,11a- )\ &, 58
IR (6] IR RO -2(3H)-TH
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THRG STHP

F2,2°- O mE — Bk (28.9 g, 131.2 mmol)Fl = £ B (39.2 g,
149.5 mmol)pE 3 (Z)-7-((1R,2R,3R,5S)-5- 5 £ -2-((3R)-5- % £ -3- (MU & -
2H-DL VR -2- B ) SR B ) T B )- 3- (I 4 - 2H-0EL IR - 2- 5 ) &6 K BB TR D ) B -5
B2(52 g REEPGI20)EZHEQ250 mL)FHER - RAREZRTE
FRATHILESHRAE2 hr - FHRGESYINATB0TCULREFIS hr
(TLCEZ M) » ZREBB THER B o bk < ok 8 07K %5 5 (200
mL)MRESR R Y I A 2B £ 85 (200 mL)ZEHY - KBRS ez e A It
FERE T R4 AERS80.0 gflEY - BBEEEM/LEEY » MR
#17.1 giEREL & W(68.0%E R » 3EHILEE) -

'H-NMR (400MHz, CDCls): § 7.240-7.282 (m, 2H), 7.153-7.218

)

(m, 3H), 5.245-5.350 (m, 2H), 5.102-5.117 (m, 1H), 4.560-4.695 (m,
2H), 3.890-3.978 (m, 2H), 3.808-3.876 (m, 1H), 3.632-3.715 (m, 1H),
3.442-3.520 (m, 2H), 2.580-2.815 (m, 2H), 1.352-2.507 (m, 30H)
C-NMR (100MHz, CDCI3) : & 173.873 (173.843, 173.797,
173.759), 142.722 (142.593, 142.464, 142.320), 131.139 (130.995),
128.392 (128.361), 128.300 (128.262), 127.632 (127.837, 127.868),
125.788 (125.727, 125.667, 125.606), 100.413 (100.391, 98.129,
97.871), 97.840 (97.704, 96.504, 96.391), 79.085 (84.231, 84.254),
76.375 (76.542, 76.694), 73.695 (73.582), 63.077 (62.970, 62.932,
62.856), 62.796 (62.758, 62.507, 62.393), 49.110, 44.974 (44.928,
44.609, 44.564), 39.843, 37.224 (37.201), 36.882 (36.814), 36.063,
35.516 (35.440), 32.047 (32.017, 31.956), 31.417 (31.273), 31.076
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(30.985, 30.780, 30.711), 27.129, 26.681, 26.552 (26.506), 25.497,
25.428 (25.406), 20.176 (20.100, 20.047), 20.024 (19.850, 19.561,
19.493)

B 128

(8aR,9R,10R,11aS,2)-10- & £ -9-((R)-3- |, A -5- F & X & )-
4,5,8,82,9,10,11,11a- )\ S B R I [6] B B FR R VY% -2(3H)-FH

0

HO S

K H B EXEEKE—K4E&Y 034 g 1.8 mmol) iF f %
(8aR,9R,10R,11a8,2)-9-((3R)-5- % %= -3-((IU &, -2H-H 0 -2- 5 ) &, ) 1%
E)-10-((H & -2H- 1t g -2- 5 ) & 56 )-4,5,8,82,9,10,11,11a- /U S I8 1K 36 []

FREBRIUNE-23H)-F1(17.0 g, 31.4 mmol)7E F B (170 mL)h &9 %

AT - EER TIREEYWHEAE2 hr (TLCER) - 287% - ARG
SEKIER(Q200 mL)ZERKEREY > AERB THERER - B2
ZEE(200 mL)ZERERY) - BB HE - F Z8 ZB5(200 mL)ZEHI K
R - CHRERSFZRESHNERE  BIEXERE T RS ES16.3
gHEY) - BREEEGLHEEY > RMIRHE.2 gEW(78.6%EX) -
ﬁ@%%a%&@z&z&%lﬁ/wm%%aau%%&l gH B &R (mp 114
F118C) -

CRBEECEYIx-HEMRITHBEAEFTURGUT20ERTH
5 - 9.0~ 10.6 ~ 145~ 15.1 ~ 173 ~ 18.2~19.6 ~ 21.0 ~ 21.2 -
23.4~27.69 ~37.8~44.1-

EEESENHAE

fE A B2 FI3N NaOHKBUEHEM(ERAEY - E—REEW
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EY  F-RERNEBEBNE_REKZOEY) - 25T T2hg » K
TLEREMLEAZBIEBERER - FR-REZEDNYEL > EEHEHAE
RIS E B - £ I DMF HYK,CO,f12-B W e Be(b R RIH AT 50 R B -
FE60C T2hig » MIKMZBE ZBW ETTHTBE - H 28 ZBZAUK
M - FHRR-REZENYR > BEHEBAERIE - HEYHHPLC
(JEZ FI(Phenomenex) Luna 5 ymZ & bH )3 B RU TER ¢

¥ 5,6-R A Eifis 15B-FfEE

&R 0.10% 0.06%
F—RERE 0.01% R ET kA
B—IRR 0.16% 0.12%

—REERE REli A ETh Al

'"H-NMR (400MHz, CDCl;): & 7.239-7.276 (m, 2H), 7.140-7.186
(m, 3H), 5.275-5.338 (m, 1H), 5.190-5.243 (m, 1H), 5.112 (m, 1H),
3.792-3.853 (m, 1H), 3.626 (br s, 1H), 3.477-3.489 (m, 1H), 3.070 (br s,
1H), 2.737-2.810 (m, 2H), 2.603-2.678 (m, 1H), 1.443-2.455 (m, 17H)

C-NMR (100MHz, CDCI3) : & 173.880, 142.092, 131.162,
128.422, 128.399, 127.648, 125.849, 77.392, 74.083, 71.525, 52.033,
46.165, 40.920, 39.023, 36.100, 34.765, 32.131, 27.827, 27.485, 26.696,
25.428

B 629

(2)-7-((1R,2R,3R,55)-3,5- Z AL -2-((R)-3- & -5- K & Ik H ) Bk
) BE-5-1% BE

AS3NGE S b $F KK (2.7 mL)jz # (8aR,9R,10R,11a8,2)-10- 58 £ -
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9-((R)-3-FRE -5- K B [k £)-4,5,8,82,9,10,11,11a- )\ & 18 /R A [6) & 2 12
RUUME-2(3H)-FH(1.0 g EHI28HIE —RE REBLNEY)EI0 mL 2-F
B P RYSR - ES0C TR EMBHEH? hr- SAIRERSWE
FBNEBR KB RE—FHEEpH 8.520.2 « fERE TH B A5
B o FABREE SN KB R (20 mL)FIZ B8 Z B (20 mL)RREE &Y -
EZEm TIREBAESSYE - SHWEERARKMEE - FEETF
FA3NEE B /KB R /K B SR & 2l pH 3.0£0.2 F§ Z B Z B5(20 mL)ZE
- EMBRBEZEERBUERBE T RBELESLS gHSIREMNGE
M o

B P EMBEBHNE -

{35 F§ DMF o Y K,CO3 0 2- B 79 fe Bs {b L ZE B9 B & - 4£60°C T 2h
% AIKNZEZEETH S BZBZEEIUKKER - £
R-RFEERYEL > BEHESINERNYE - HEWHHPLC (JEEPT
Luna 5 pmZ &AW )R > WOig R R -

'H-NMR (400MHz, CDCl;): & 7.253-7.282 (m, 2H), 7.157-7.194
(m, 3H), 5.455-5.506 (m, 1H), 5.342-5.394 (m, 1H), 4.142-4.152 (m,
1H), 3.936 (m, 1H), 3.664-3.711 (m, 1H), 2.754-2.813 (m, 1H), 2.618-
2.678 (m, 1H), 2.327 (t, 2H), 2.241 (t, 2H), 2.133 (q, 2H), 1.496-1.892
(m, 10H), 1.307-1.382 (m, 2H)

C-NMR (100MHz, CDCI3) : & 177.382, 142.178, 129.555,
129.512, 128.487, 125.902, 78.493, 74.354, 71.477, 52.234, 51.536,
42.396, 38.634, 35.077, 32.923, 31.982, 28.893, 26.490, 26.229, 24.500

E 30

(2)-7-((1R,2R,3R,55)-3,5- Z W E-2-((R)-3-BE-5-FHE RE)BE K
B)R-5-IAEE R AEREGBEATIE)
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HO OH
FIK,CO; (1.38 g, 1.0 mmol)fI2-# N % (1.13 g, 6.6 mmol)jE FE 1H

HIAIHAISIEBE (1.3 g ZREEHI29)FEDMF (13 mL)FHIB R - Ak
IR EESOC THEERA N2 hr (TLCEZH]) - /R 07K(40 mL)
MZ Bk ZB(40 mL)A KRS Y10 min - JEEKEBIHZEZ
FE(40 mL)ZEHY » HEHMEKBELRESHNEREBALE KB T RELE
B1.1 gHFIAERISIE - T@BAEEEAEMAERIIERL ZRTE
FREE T R YE DL 0.7 gHIFISHAIFIR (60.3%ER - 2L © EYH
HPLC (GEZEFTLuna 5 um & ALW )T &ER » | RAIRERE) -

'H-NMR (400MHz, CDCl3):8 7.262-7.293 (m, 2H), 7.165-7.206 (m,
3H), 5.433-5.484 (m, 1H), 5.360-5.411 (m, 1H), 4.993 (heptet,
1H),4.158 (m, 1H), 3.939 (m, 1H), 3.659 (m, 1H), 2.766-2.824 (m, 3H),
2.089-2.702 (m, 8H), 1.314-1.898 (m, 12H), 1.221 (d, 6H)

>C-NMR (100MHz, CDCls) :5 173.476, 142.072, 129.590, 129.322,
128.393, 125.806, 78.788, 74.709, 71.292, 67.651, 52.895, 51.883,
42.490, 39.046, 35.793, 34.033, 32.108, 29.631, 26.898, 26.613, 24.913,
21.819

MF B RE T WE G LI 120l @@ b E W it
Kaift - EYRIHPLC (GEZEFPTILuna 5 pm Z &AL )T EER - BER
HEBRSEE -
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TESO 0

TESO OTES

'H-NMR (400MHz, CDCl;): & 7.257-7.294 (m, 2H), 7.172-7.190
(m, 3H), 5.422-5.484 (m, 1H), 5.326-5.387 (m, 1H), 5.001 (heptet, 1H),
4.074-4.119 (m, 1H), 3.676-3.769 (m, 2H), 2.578-2.733 (m, 2H), 2.238-
2.306 (m, 2H), 2.067-2.191 (m, 4H), 1.586-1.799 (m, 7H), 1.501-1.552
(m, 2H), 1.370-1.437 (m, 3H), 1.222 (d, 6H), 0.932-0.999 (m, 27H),
0.546-0.645 (m, 18H)

“C-NMR (100MHz, CDCl;) : & 173.197, 142.692, 130.122,
128.953, 128.293, 128.278, 125.606, 76.238, 72.352, 71.768, 67.297,
50.264, 48.162, 44.230, 39.121, 34.484, 34.241, 31.728, 28.062, 26.764,
25.846, 25.041, 21.823, 6.991, 6.885, 6.870, 5.177, 4.972, 4.942

BHI31%137 WEMmBARMFIERNEPRIRE

EHH31

(3aR,4R,5R,6aS8)-4-((E)-3,3- “ @ -4-F S E T-1-%%-1-F)-5-(L &
-2H-ME I -2- 5 ) 8 2 ) /N & -2 H- 88 [ 3 [b] ok g - 2- T

OH

%@

THPO
i (3aR,4R,5R,6a8)-4-((E)-3,3- — & -4- X EE T -1- 1B E)- X &, -5-
(P9 =, -2 H - L U - 2- B & B ) B8 X WG (6] Bk U5 -2-FF (47.0 g, 0.11 mol)i5 fig it
FHZE(500 mL)d » Z 1% 42 41%]-70C > A FFFRIIDIBAL (1.0 M » £
CREF » 172 mL, 0.16 mol) - 2% B MBIE-70°C T R M0 &AL 8% #Y 8 F1 K
AR (25 mL)A S FE - 12 = 8 T K Fr 15 08 & 18 & B 2MB7 Bs & 8 K
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AR (500 mL)h IF G EEH 3078 - T BERHER > 1500 mLE R
AINEKERE - ERB T RESHO ARG UER448 JHAEELS
Y o

'H-NMR (400MHz, CDCl3): & 7.266-7.316 (m, 2H), 6.971-7.010
(m, 1H), 6.892-6.914 (m, 2H), 6.078-6.222 (m, 1H), 5.736-5.912 (m,
1H), 5.516-5.644 (m, 1H), 4.517-4.699 (m, 2H), 4.139-4.211 (m, 2H),
3.725-4.064 (m, 2H), 3.398-3.493 (m, 1H), 3.339 (br s, 1H), 2.337-2.554
(m, 2H), 1.905-2.112 (m, 3H), 1.353-1.808 (m, 7H)

C-NMR (100MHz, CDCl;):6 157.963 (157.895), 138.050,
129.576, 123.617, 121.826, 118.220(t), 114.706, 101.028(100.899),
99.821(95.935), 83.168(83.009), 80.291(79.935), 69.498(t),
62.401(61.665), 54.386(53.733), 45.733(44.951), 38.932(38.818),
36.693, 30.613(30.461), 25.337(25.315), 19.485(18.779)

HB132

(2)-7-(1R,2R,3R,55)-2-((E)-3,3- —&-4-FEE T -1-55-1-2)-5-8
He-3-((U S -2H-0E I -2- 8 ) & BB KRB ) BE-5- W B

OH

HO \)/\/&o
N oY
THPO F=F

W (4-5 T BE)=F E R #5(198.0 g, 0.45 mol. )l = 4% T &% ¢
(102.0 g, 0.91 mol.)ZETHF (1 L) By Z MK 2 &1 5 -20°C ¥ fr £ 30
min » H7#E-20°C TAR(3aR,4R,5R,6a5)-4-((E)-3,3-_ & -4-FEET -1-
K - 1- 5 )-5- (I8 &6 -2H- 0t 0 -2- 55 ) & 2% ) 75 &, - 2H- B8 X 36 (] ok 1 -2- B2
(48.0 g ZREEFI3ETHF (100 mL) P AR LR IERES Y EH3
hr - 2812 74N 10 &AL 8% B 88 71 /K 75 (600 mL)AE 7F =8 T Fr s 0% ik
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B30 min- EoBERER > BERIN2MEF B S MHERIEKKEE
HEIE(pH 6.0 A3 Z B Z B5(600 mL)ZEEY - KRR S E7 IR S A 1
J& A TE BB TR HE LAIE S 145.0 g FIIEE(E &Y -

EYFRERSENHE -

fi£ FI DMF b (9 K,CO-FI2- B R e Be 1L LL E W HI B & - 1E60°C T 4h
& AIKMZBEZBENETHSE  HZBRZEBEEIUKER - 75
WR-REERYE - BEES-LREMEANTIE - £ FHTHFRI K ¢
HI3N HCLEAH &I 11-KREM B AT R LR E - £25C T 1hig > 50
i BR B NEE A K BRI Z B 2B 20 - EER- B EEI YL » &
FHF M EATSIE - HEYWHKIHPLC (FEZEFILuna 5 pm = S48 ) 5
BEOR » 85702.8% 5,6-K A EiEE -

'H-NMR (400MHz, CDCl;): & 7.244-7.302 (m, 2H), 6.941-6.984
(m, 1H), 6.879-6.901 (m, 2H), 6.085-6.187 (m, 1H), 5.730-5.875 (m,
1H),5.305-5.435 (m, 2H), 4.608-4.651 (m, 1H), 4.034-4.195 (m, 3H),
3.739-3.853 (m, 1H), 3.378-3.458 (m, 1H), 2.500-2.670 (m, 1H), 2.226-
2.331(m, 4H), 2.071-2.176 (m, 3H), 1.399-1.783 (m, 12H)

"C-NMR (100MHz, CDCI3):6 177.516 (177.448), 157.971
(157.926), 138.983 (dt), 129.568, 128.619, 128.498, 123.754 (1),
121.780 (121.750), 118.235 (t), 114.706, 98.387 (96.467), 82.174
(80.868), 72.800, 69.528 (t), 62.743 (61.558), 52.405, 49.907, 41.528,
33.444, 26.544, 25.724, 25.550, 25.337, 24.639, 18.893

B H133

(8aR,9R,10R,11aS,2)-9-((E)-3,3- ~8,-4- K G & T -1-%% -1-)-10-
(WO & -2H-1E 0 -2- 55 ) 4, 5 )-4,5,8,8,9,10,11,11a- \ 5,58 1R 36 5] 6. 2% 28
RVU%-2(3H)-H
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o 7 N\,
l
©V>(\o S

THPO F-F

Fi2,2°- L 0E B £ (90.0 g, 0.41 mol)FI =K E B (123.0 g, 0.47
mol.)jE B (Z)-7-((1R,2R,3R,58)-2-((E)-3,3- Z & -4-FE &K T -1-1%-1-5)-
5-FEH-3-((VU &, -2H- 0k 1y - 2- 6 ) 88 5 ) BR T AR ) R -5-JR B4 (145.0 g %K B
BOBDE_REQ )PMNEBER  -ABREERTELARATHILES
Y)1E#E ] hr o BETRRGSYIMAEIS0C W RFF18 hr (TLCEA) » Z21&
ERBTRER_ZBE - FHIRESIHBEFKER(.6 LFERZGYILR
LB ZBE(1.6 L)W - LRBSELIRAREBLUERBE T REUES
3220 gtHEY) - BERGEELEEY - MEH26.0 giZELEY
(48%E X » 3{HFER) -

EYFREBESENIAE -

{E R EE 13N NaOH/KZ WL EHI#E & - £25°C T2hik » BEIR
EYILHIBRIEERN - BR2/R-BBEIYE > EEEH1-KFRE
& FIFI ZBE - (5 FIDMF 8y K,CO, 0 2-5 75 {5 Bg b FE i 1 1-48 (% & fth,
mATFNEB - 7E60C T2hik » RMANZBZBELETHEIE > HZ
BROBEZRKIER - TRZR-BEERNYE > BEES-EREME
AU o (£ F THFRIZK 693N HCUE HH & 11-88 {7 38 fth & 51 51 & £ {7
& ° f£25C T 1hig - RINREE SN AK SR ETHS B FZE
CEEZER/KEE TEERE-BREENYE  BEEFMEAIE -
EVIRIHPLC (GEZEFiLuna 5 um— SLB )BT » $370.4% 5,6-K
A EEfR > HHEE®HHPLC (Chiralcel OD-H)Z3 #7 87~ » $5370.1%%}
B RS -

'H-NMR (400MHz, CDCl3): & 7.257-7.306 (m, 2H), 6.984 (t, 1H),
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6.89 (d, 2H), 6.061-6.157 (m, 1H),5.816-5.974 (m, 1H), 5.315-5.371 (m,
1H), 5.247-5.305 (m, 2H), 4.589-4.632 (m, 1H), 4.141-4.247 (m, 2H),
3.893-4.047 (m, 1H), 3.733-3.822 (m, 1H), 3.374-3.456 (m, 1H), 2.536-
2.672 (m, 2H) , 2.334-2.416 (m, 3H) , 2.179-2.253 (m, 1H) , 2.051-2.108
(m, 1H) , 1.330-1.895 (m, 11H)

>C-NMR (100MHz, CDCl,):5 173.546(173.448), 157.956(157.888),
137.872(t), 131.572, 129.568, 127.048, 124.930(t), 121.811, 118.061(t),
114.691, 99.388(96.117), 81.172(78.204), 72.451(72.010), 69.544(t),
62.629, 61.308, 44.852, 37.816, 36.040, 30.643, 30.529, 26.734(26.529),
25.383, 25.322, 18.726

B B34

(8aR,9R,10R,11a8,Z)-9-((E)-3,3- i -4-F & & T -1- 1% -1-)-10-
AR H:-4,5,8,8a,9,10,11,11a- /\ G EER Y (b1 E BB R IUE-23H)-HH

o]

MOO
HO F F

*OE K B B — K& (1037 g 545 mmol ) hn F
(8aR,9R,10R,11a8,2)-9-((E)-3,3- Z &, -4-F & T -1-1%-1-5)-10-(WU &
-2H- 0 1R - 2- 56 ) 6, )-4,5,8,84,9,10, 11, 1 1a- /\ .8 7% 36 [b] 45, 2 52 55 DU &
-2(3H)-Fd(26.0 g+ ZRE EHI33)EHE (200 mL) AR S - £
Zm FRREGYIEEE2 hr (TLCE R - 2818 » FSFIEREE S8 /K B0
(300 mL)Y¥X BN EREY) r BEEBRETHREE - FHZE ZB (00
mL)ZEU R ERY) - SHEBHE - FZB 2200 mL)ERAKE - &
HiREZREHNERE  BELTERBETEE UES30.0 giE
7 c BBRGHEGEHEHEY  HMREE20.0 gEE/LESY(90.0%E
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o

'H-NMR (400MHz, CDCls): & 7.273-7.313 (m, 2H), 6.976-7.018
(m, 1H), 6.894-6.919 (m, 2H), 6.050-6.100 (m, 1H),5.836-5.931 (m, 1H),
5.305-5.373 (m, 1H), 5.214-5.233 (m, 2H), 4.206 (t, 2H), 3.901-3.961
(m, 1H), 2.536-2.612 (m, 1H), 2.340-2.453 (m, 4H), 2.176-2.238 (m,
3H), 1.787-1.932 (m, 3H), 1.620-1.723 (m, 2H)

C-NMR (100MHz, CDCl;):5 173.463, 157.880, 137.492(t),
131.633, 129.743, 127.018, 125.378(t), 121.902, 118.023(t), 114.767,
76.094, 72.246, 69.399(t), 55.843, 45.649, 40.594, 36.040, 26.734,
26.582, 25.322

B B35

(6Z,8aR,9R,10R,11a8)-4- K E K FHEE9-(E)-3,3-—H4-FEEET-
1-%% %)-2,3,4,5,8,82,9,10,11,11a-+ G- 2-fRB R [b]| R BB RUUE-
10- BB N

0}

)

Y
> 2o
C

=2 K206 g, 020 mol)~ 4-(ZHEZFE )M 0E0.62 g, 5.09

mmol ) F1 it % £ -4- 3% B £.(33.0 g, 0.15 mol)pE ¥ (8aR,9R,10R,11aS,2)-9-
(E)-3,3-Z&-4-FEET-1-¥&-1-5)-10-58 % -4,5,8,832,9,10,11,11a- )\
FIR K [b)EFEIR T IUKE-2(3H)-B4(20.0 g > 2R E HBI34)FETHF (200
mL)FHER - AREER TERRK THIILESYEAELS hr- Kk
BE F SN R KB (200 mL)EEIER ERSY T BB R S MR
S - TEAREILA LK ZB(400 mL)ZRUKHEE - SHREKEE
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REHFIAERE  BREUEBEERE T EBEERUES40.0 gHE
V) - BREEOHEQAEEEYE 2B RE T RS IIEH20.0 gEE/E
SY(E9.0%EXR) - FEGBYNPRELESUESSCLE RS (mp
105E]109C) - &G & BB LEMHIx-FH R M KGTHEEFUKRGUT

20 R RHIFHIE - 50-627.6~95~10.1~11.5~12.6 - 13.7 ~
152 ~ 18.0 ~ 19.4 ~ 21.2 ~ 23.1 ~ 23.6 ~ 24.4 ~ 25.7 >~ 28.0 ~ 37.9 -
44.1 «

ENH BB BT

fEF R EZF03N NaOH/KFREIUFERE R (S RATEY - B—
EY) - F-REZNBRNE _REZWEY) - £25C T 20tk - B
LEREHMERAZBRZBEERER - FEZR-BEENWE > BEHESmE
RT3 R B - £ F§ DMF 89 K,COs R 2- 8 78 f5e B 1 48 41 fir #8 AT 5 R B -
E60C T2hik > RIKFIZB ZBNLETHS B - 28 ZBEZEEK
Mg - BERR-REEDNYE - BEEFNENYE - EYWHHPLC
(JEZEFTLuna 5 um Z & 1L B I Chiralcel OD-H)43 7 BE R L F & £ -

-kgl:l S]=]

# & 5,6-K =\ EE R HuiRHEE
& & Al 0.44% 0.1%
F-REHKK 0.03% A 1] kg A
F—RK 0.87% 0.17%
F_RERE A B & A A o] A Al

'H-NMR (400MHz, CDCl;): & 8.055 (d, 2H), §7.601 (d, 4H), §7.477
(t, 2H), §7.389-7.425 (m, 1H), 7.206-7.258 (m, 2H), 6.948 (t, 1H), 6.832
(d, 2H) 6.161-6.222 (m, 1H),5.890-5.984 (m, 1H), 5.380-5.424 (m, 1H),
5.321-5.371 (m, 2H), 5.166-5.224 (m, 1H), 4.126-4.199 (m, 2H), 2.805-
2.882 (m, 2H), 2.394-2.507 (m, 3H), 2.154-2.296 (m, 2H) ,1.949-1.991
(m, 3H) , 1.802-1.855 (m, 1H), 1.647-1.769 (m, 1H)
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>C-NMR (100MHz, CDCl;):8 173.401, 166.042, 157.833, 145.780,
139.924, 136.440(t), 131.856, 130.099, 129.541, 128.941, 128.634,
128.205, 127.279, 127.044, 126.763, 125.628(t), 121.738, 118.000(t),
114.668, 77.779, 72.416, 69.452(t), 52.811, 44.997, 38.404, 36.040,
26.818, 26.666, 25.444

B 5136

(Z)-7-((1R,2R,3R,55)-2-((E)-3,3- —#,-4-F Q& T -1-¥%-1-%)-3,5-
:ﬂ%iﬁmg)}%-&ﬁ@(f&ﬁﬁﬁﬁﬂ?@)

HQ \/r\/&o

AL

HO G

Fi3NE S 1E#R/K 57 (80 mL)E ¥ (6Z,8aR,9R,10R,11a8)-4-F B %
BEE9-((E)-3,3-ZF-4-FEE T -1-9%%)-2,3,4,5,8,8a,9,10,11,1la- | &
2-FARIBRA[b)E IR B IUIE-10-EF5(10.0 g > KEBEHI3S)HEHE
(60 mL)MITHF (160 mL)FH AR - EER TEERA THILEEY
2 hro A3NEEBRKEREREREYE— 2 FHE EpH 8.5+0.2H
B TR ARE 7 A H - FREE S R6EF1/K 5 R (200 mL)FI Z. 8 Z
B5 (200 mL)MAFEEERY) - EER THREEYEHSHE - 2HKER
WA M KPEME - 72208 T AT 3N B /KO8 S K M /@ S 8 Bl pH 3.0£0.2
WA Z B ZF5(200 mL)ZE L - KB BE SRz B M B 30 1 BB TR 45 LA
B2 glEbI Mt mAIFI E % -

EYHEBESENHE -

{8 I DMF P #YK,COsF12-BA N S Bs (B L E W RI AR & - £60°C T 2h
% RIKNZBEZEYH B ZBEXIURESY - EEE-BEERN
ik BREEKMEFTIE - HEWKHPLC (JEZEFILuna 5 pm T &
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EW ) thEmn - MR EEE - BHEYHHPLC (Chiralcel OD-
H)ortr @ - AR R e RS -

'H-NMR (400MHz, CDCl3): & 7.264-7.311 (m, 2H), 6.972-7.014
(m, 1H), 6.897-6.926 (m, 2H), 6.054-6.127 (m, 1H),5.750-5.845 (m, 1H),
5.324-5.417 (m, 2H), 4.149-4.218 (m, 3H), 4.029 (m, 1H), 2.435-2.495
(m, 1H), 2.279-2.370 (m, 3H), 2.014-2.194 (m, 4H), 1.819-1.850 (m,
1H), 1.562-1.728 (m, 3H)

C-NMR (100MHz, CDCl;):8 177.972, 157.926,138.547 (1),
129.910, 129.606, 128.779, 123.723(t), 121.826, 118.167(1),
114.774,77.863, 73.324, 69.437(t), 55.532, 50.393, 42.788, 32.935,
26.377, 25.694, 24.427

B 5137

(Z)-7-((1R,2R,3R,5S)-2-((E)-3,3- Z @ -4- K S T -1-¥%-1-5)-3,5-
TREBKE)E-S-FBAENEREM SR

o/}\
HO O
d/;(\ /©
N = (@)
HO F= °F

FK,CO; (21.1 g, 0.12 mol.)FI2-B A kE(11.4 g, 0.08 mol.)jE FE A
il {8 AT 51 3% B (12.0g > 2R 8 B HI36)fEDMF (100 mL)$#9353K « %A
BRIEEMESOC TEERA T A2 hr (TLCEH) - R H07K (100
mL)f1 Z 8 Z B (100 mL)3f # B & ¥ #10 min - S E/KERBAERAZ
B¢ ZBe(100 mL)ZEHY - X0 BS S 0208 & OF 95 148 30 12 R F I 4 2L
Bi514.0 gliFIMAmATII R - BEAN EEAGCHAMMEIIEEZ%
R TR LR 668 et B ATTI R B6%ER » 2(HEER) - HEY
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FYHPLC (GEZEFiLuna S ymZ— & /LW)oHER  BOUBNEMER - B
HE ¥HYHPLC (Chiralcel OD-H)Sr fr &7 » 0] i R S B R AEAG -

'"H-NMR (400MHz, CDCl3):8 7.293(dd, 2H), 6.994 (t, 1H), 6.912
(d, 2H), 6.101 (dd, 1H), 5.795 (dt, 1H), 5.346-5.421 (m, 2H), 4.994
(heptet, 1H), 4.170-4.216 (m, 3H), 4.019 (m, 1H), 2.603 (m, 1H), 2.446-
2.462 (m, 2H), 2.270-2.354(m, 1H), 2.256 (t, 2H), 2.030-2.146 (m, 4H),
1.839 (d, 1H), 1.572-1.688 (m, 3H) , 1.220 (d, 6H)

3C-CMR (100MHz, CDCl;):8 173.456, 157.949,138.630 (t),
130.079, 129.581, 128.601, 123.567 (t), 121.793, 118.144 (1),
114.767,77.910, 73.234, 69.461(t), 67.656, 55.712, 50.507, 42.944,
33.966, 26.597, 25.703, 24.808, 21.812, 21.789

HEMt B S Z BT OER R 124 Fril @Bt EW KR
Rt - #HEYEIYHPLC (SREFILuna 5 um T SALH)IHTEUR - M H
RARBENMEE - HHEYWHHPLC (Chiralcel OD-H)73 fr&R @ &
TR REE -

oJ\

TESQ o

OOV
O\/BCO

TESO FF

'"H-NMR (400MHz, CDCl3): §7.257-7.304(m, 2H), 6.962-6.999 (m,
1H), 6.898-6.923 (m, 2H), 6.003-6.076 (m, 1H), 5.757-5.852 (m, 1H),
5.389-5.452 (m, 1H), 5.267-5.330 (m, 1H), 4.985 (heptet, 1H), 4.088-
4.226 (m, 3H), 3.837-3.892 (m, 1H), 2.495-2.519 (m, 1H), 2.163-2.308
(m, 4H), 1.985-2.100(m, 3H), 1.594-1.740 (m, 3H), 1.461-1.512 (m, 1H),
1.21 (d, 6H) , 10.887-0.991 (m, 18H) , 0.498-0.616 (m, 12H)

C-NMR (100MHz, CDCl;):6 173.106, 158.070, 139.329 (t),
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129.500, 129.333, 129.211, 124.179 (), 121.644, 118.152 (1), 114.699,
76.428, 71.623, 69.544(1), 67.312, 54.469, 49.323, 45.087, 34.112,
26.704, 25.049, 24.859, 21.793, 6.847, 6.688, 4.988, 4.745

HPI38%4s NERWNESHEAFIEHME PRIM®

=g KE

(3aR,4R,5R,628)-4-3- (=R T E - HEW A E)RE)-5- (W& -
2H-"&Fﬁ-2;};§§.§)7‘<ﬁ-2ﬂ-f§)ﬁjﬁ[b]%ﬂ%-Z-@

o

THPO OTBS

RF(3aR,4R,5R,6a8)-4-3-(Z4k T 2 — FEWIE S E S E)-5-(IUE-
2H-DH g -2- BL 8 2K )- 7S B -2 H-B8 TR 6 [5]0k R -2-FF (29 g, 58.4 mmol)7E
300 mIFRPAYERAME-TOCEZHBEFRM BT X E1558(88
ml, 20%  ECHEF) - FH10 mlgE R & L8 F1150 ml 2M NaHSO %
RIEREY - FRHEAEILE - Ak HESMEFTHIBAHAPS
ERUKIEE - B KMgSORZIR A B I E BE T RMEES32 ok
EY) -

'H-NMR (CDCl;): 8 4.972~5.616 (m, 1 H), 4.606~4.754 (m, 2 H),

b

3.501~4.057 (m , 4 H), 1.177~2.300 (m, 28 H), 0.826~0.952 (m, 12 H),
0.595 (m, 1 H), -0.037~0.031 (m, 6 H)

PC-NMR (CDCls): & 106.060 (105.909, 104.649, 104.064,
102.273), 100.550 (100.459, 100.147, 99.981), 90.310 (89.976, 89.916,
89.536, 89.437, 88.952, 88.899), 87.009 (86.014, 85.513, 85.445,
85.377, 84.314), 76.929 (76.845, 76.731, 76.640, 76.541, 76.496,
76.329), 66.735 (66.332, 66.211, 65.976), 58.120 (57.254, 56.123,
55.721, 52.343, 52.207, 51.987, 51.888, 49.870, 49.687, 49.322,
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49.186), 46.734 (46.688, 46.620), 45.474 (45.277, 43.994, 42.954),
41.671 (41.565, 41.474, 41.079), 40.707, 39.584 (39.546, 39.493,
39.371), 36.244, 35.273 (35.181, 34.885, 34.825, 34.627), 34.225
(34.195, 34.104), 33.716, 33.307 (33.223, 33.079, 32.973), 30.331,
29.891 (29.800, 29.724, 29.640, 29.602, 29.352), 28.206, 24.320
(23.591, 23.500, 23.356), 22.490, 18.521, 11.386 (9.518), 0.053

H H139

(Z2)-7-[(1R,2R,3R,58)-2-B- (=R T E _HEW R AE)RE)-5-8
5-3-(ﬁE-ZH-ﬂH:ﬂﬁ-Z-géﬁE)ﬁ&%)ﬁ-iﬁ?&

“N="N"co

EIFRERRPHRF@-2T E)ZFKEE(E8(102 g, 0.23 mol)
=4k TEE#7(52 g, 0.46 mol)7ZETHF (700 mL)=f #y& % K 4 A1 2-20
C > HE-20C T#5(3aR,4R,5R,6a8)-4-[3-(ZH TE - HFE-WIEEE)-
RA)-5-(U & -2 H-0G 0 - 2- 22 5 L ) N -2 H-B2 IR i [b] kg -2-BE (32 g
KEHEBI38)TE150 mLIU SOk S RAMENER T ABKERS
IR 4N o 1R I0 &AL #8289 BRI /KB MR (300 mL)i 78 =38 T #%
Fife B # R HE30 min - 218 > ¥REWEITHE S B H A 2MB B &
BB K FEETE pH 6.0 > I 300 mLZ B Z B 25 EL - & BEA 1%
JE I A K MeSOLEZ 1% - BEHERBY EEZE TR A BSE LIE
=61 gHHEY -

'H-NMR (CDCls): § 5.238~5.449 (m, 2 H), 4.590~4.662 (m, 1 H),
4.067 (m, 1 H), 3.803~3.936 (m, 2 H), 3.403~3.531 (m, 2 H),
1.897~2.145 (m, 8 H), 1.227~1.859 (m, 26 H), 0.844~0.919 (m, 12 H),
0.529~0.568 (m, 1 H), 0.00 (m, 6 H)
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"C-NMR (CDCls): & 172.165, 135.337 (133.272), 133.044
(132.923), 101.506 (101.400, 100.808, 100.717), 87.441 (87.312,
86.401, 84.815), 79.289 (79.213), 77.004 (76.860, 76.769), 67.114
(67.061, 66.575, 66.477), 56.298 (56.222, 55.964, 55.941, 54.476,
54.431, 54.385, 54.332), 44.988 (44.927), 42.870, 41.550 (41.512,
41.466, 41.428), 39.766 (39.667, 39.667, 39.607), 37.959, 35.274, 35.
569 (35.181), 34.233 (34.217), 34.043 (33.876), 33.747 (33.663), 31.849
(31.758, 31.538, 31.485), 30.992, 30.346, 29.853 (29.807, 29.732),
29.193, 27.098, 24.077 (24.024, 23.614, 23.533), 22.612 (22.566),
18.543, 11.401 (9.518), 0.038

5140

(8aR,9R,10R,11a8,2)-9-3- (=R TE _HFE W& E)R HEH)-10-
(VO -2 H-ME g -2- B 4 B )-4,5,8,82,9,10,11,11a- \ G B-A b E BB R
Egﬁ-z(sgz)-m

THPG oTBS

Fi2,2°-Z0E0E Z B B (36 g, 0.17 mol)FI1 =% £ B (38 g, 0.43 mol)
B HE (2)-7-[(1R,2R,3R,585)-2-B-(ZR T HE - HE Wik & £) B E)-5-K
E-3-(U & -2H-ME I -2- B G BRI TR B BE-5- 18 B (61 g ZREEHI39 )
250 mLZHEGWNER - AREZETERRA TH I ESYE
HUNGHBFSESYNARSOCHMBRFISNG - A% LRET
BB 200 mIBE RIS SN /KB R BB &Y - B 200
MLZBE ZBRZM MR - EMAKMeSO L RERE - BELEREE
RETRBUERER  GEHCKREZBZENRESYERBELR
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REBYRBEOEAHEY -  HELEYNEERR2S g (15%  3ES
B -

'H-NMR (CDCl;): & 5.246~5.388 (m, 2 H), 5.098 (m, 1 H), 4.589
(m, 1 H), 3.459~3.918 (m, 4 H), 1.249~2.477 (m, 33 H), 0.867~ 1.021
(m, 12 H), 0.579 (q, 1 H), 0.026 (m, 6 H)

PC-NMR (CDCls): & 173.751 (173.683), 131.033, 127.709
(127.769), 100.459 (100.391, 96.110, 96.011), 84.246 (83.874, 78.857,
78.599), 73.528, 72.823 (72.716, 72.572, 72.443), 62.758 (62.151,
62.006), 49.399, 44.928 (44.769, 44.640, 44.435), 39.873 (39.835),
37.178 (37.140), 37.042 (37.011), 36.017, 34.059 (34.013), 33.884
(33.839), 31.812, 31.030, 30.886, 29.831 (29.800), 29.300, 27.288
(27.216), 26.848 (26.658, 26.597), 25.907, 25.504 (25.428, 25.353,
25.254, 25.193), 22.635, 19.850 (19.311, 19.182), 18.111, 14.073, -
4.409 -

H #l41

(8aR,9R,10R,11aS, Z)-9-(3-RB EH FH)-10-(U & -2H-H R -2-E &
#)-4,5,8,8a,9,10,11,11a- \ SR XY [H]| S BB R WU E-2(3H)-HH

o

9 Y

THPO

OH
i (8aR,9R,10R,11aS, Z)-9-[3-(Z4h T E —HEW 5w & & )% £)-10-
(U9 4R -2H- ML 0 -2- 2 &6, £ )-4,5,8,8a,9,10,11,11a- )\ R IE-FA [P & B 18 5
PO ¥%-2(3H)-FH (25 g, 44 mmol)7£350 mLVT & EIE F149 ml TBAF (1M >
NG KE)FHBSRARNENFABEKERD - £50C THKERS
1HE L 3/NEE Y6 A 200 mlIgEFINaHCO /KB TRER - /1% > $RSYE
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THIBY A ZBZERERKYERE - &HE%E K& KMgS0,5
R BREEEREEEZETHRLEERSE - GFACKAZBZEY
BREVERBELERKEAY BEOBAG(LHEEY - EELSYNER
B15 g (75%) -

'H-NMR (CDCl3): § 5.243~5.322 (m, 2 H), 5.109 (m, 1 H),
4.565~4.621 (m, 1 H), 3.475~3.947 (m, 3 H), 1.275~2.470 (m, 36 H),
0.872 (m, 3 H)

PC-NMR (CDCl,): §173.797 (173.721), 131.132, 127.655, 100.322
(100.338, 97.408, 96.922), 84.489 (84.413, 79.950, 79.358), 73.361,
72.185 (72.020, 71.995, 71.692), 63.236 (62.834, 62.720), 48.693,
45.383 (44.966, 44.860), 39.865 (39.812), 37.717 (37.679), 37.459
(37.429), 36.017, 34.552 (34.499, 34.324, 33.960), 31.804, 31.129
(31.038, 30.985), 29.702 (29.664, 29.292), 28.085, 27,508, 27.113,
26.817 (26.660), 25.687 (25.633), 25.375, 22.643, 19.994 (19.736),
14.088 |

B fl42 |

(8aR,9R,10R,11aS, Z)-9-(3-& R R E)-10-(WU & -2H-M IF -2- & &,
£)-4,5,8,8a,9,10,11,11a- )\ EIR XA [5] E 55 B2 32 VU % -2(3H)-TH

o]

THP?\/\H/\/\/\/

0]

1’ (8aR,9R,10R,11aS, Z)-9-[3-8E)SE)10-(MU G -2H- i -2-E &
£)-4,5,8,8a,9,10,11,11a- /\ & B8 [, 36 [b] &, 3 38 250U ¥ -2(3H)-FA (15 g,
33 mmol)FMEN 1T BB FM150 mIF KD - BE% - 7£0C T
(2,2,6,6-09 B AL -D0E-1- )8 H A £(1.05 g, 6.7 mmol) ~ 32/L$H(3.96
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g, 33 mmol) ~ 72 ml 3% NaHCO;/KZ &K F126 ml 12% NaOCI/K B & R
IIEDERR G » Z %R I0300 mIKFI300 mLZEE 26 - R IERESYE
H1008E - A2 WESYETHIBTLHAZBZEXRBKERE - &
HFEHE I K MK MgSOM20E - BEHEBEETEE TR HEHRS
Bl - FHCKEZEBEZENREEEBY B LHEEY - 281t
EYIMERR14 g (94%) -

'H-NMR (CDCl;): & 5.184~5.263 (m, 2 H), 5.055 (s, lH),
4.475~4.528 (m, 1 H), 3.413~3.3.885 (m, 3 H), 2.609 (t, 1 H),
1.974~2.537 (m, 11 H), 1.474~1.817 (m, 13 H), 1.213 (m, 8 H), 0.813
(m, 3 H)

JC-NMR (CDCl3): & 211.400 (211.020), 173.653 (173.546),
131.124, 127.526, 100.330 (97.013), 84.762, 70.502, 63.031 (62.781),
45.141, 44.738, 42.924 (42.879), 40.169 (39.994, 39.843), 37.285,
31.615, 31.129 (31.114), 29.193 (29.165), 29.026, 26.969, 26.620,
25.580, 25.444 (25.406), 25.337, 33.834, 22.544

H 43

(8aR,9R,10R,11aS, Z2)-9-3- & £ & & )10- 8 E )-
4,5,8,82a,9,10,11,11a- /\ G R R I [p) R R IE R IUIF-2H)-HR

o)

Hg:l\/\"/\/\/\/

o
% (8aR,9R,10R,11a8, Z)-9-(3-&E X R E)-10- (W& -2H-MLF-2-E &,

%)-4,5,8,82,9,10,11,11a- \ G EB K I (PR BB XU -23H)-F (14 g,
31 mmol))FENIFABEEMPAV140 mEBRED - FFETHHER
8 —/KEY(0.3 g, 1.6 mmol)iF8 02 BB R o 3 R FF3/NEE - 28%% -
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F70 mlgEFINaHCO /KB R B K E RS A RS ETHS B
HIBIEBEZERKER - & A H#ET & EKMgS0.451% - BIEHE
REEEZTARLAREE - EACKEZBEZENRSYIERE
BEARRBEYBEREGLEEYUEST ghtdy - £0TC THH
BRERZBKZBE(GS m)P R IMEC S350 ml ) > EF#E#E12 ho
ROBERLAECHRERULERSS6 gAEEEEE Y (mp 57F60
C)-

SERIEEMHIx-FEMRLTHEBEIEE KL LU T 20/ = RS &
% : 10.8~14.2~152~16.2~17.1~20.1+21.2~21.9+23.0+ 25.3 -
37.9-44.1 -

'H-NMR (CDCls): § 5.224~5.377 (m, 2 H), 5.162 (s, 1H), 3.811 (q,
1 H), 2.559~2.652 (m, 2 H), 2.238~2.441 (m, 6 H), 1.911~2.226 (m, 4
H), 1.811~1.894 (m, 2 H), 1.481~1.722 (m, 7 H), 1.270 (m, 8 H), 0.872
(t, 3 H)

’C-NMR (CDCl3): & 211.863, 173.569, 131.261, 127.458, 77.513,
73.999, 51.820, 46.249, 42.977, 41.072, 40.298, 36.093, 31.653, 29.193,
29.057, 27.394, 26.696, 25.542, 25.421, 23.842, 22.590, 14.058

B B44

(2)-7-[(1R,2R,3R,55)-3,5- “ R K -2-3-F N R E B R E | F-5-F B

HO

~ " N\=""coH
HO

o)

EIFBEELER 60 ml 2-FEEFI8.5 ml 3 NE &L KBEK P
HY(8aR,9R,10R,11aS, Z)-9-(3-& X 2 £)-10-58£)-4,5,8,82,9,10,11,11a-
JNEIR K (6] F FEEE R U0 8%-2(3H)-FH (5.5g, 15 mmol)[E] 7 A # #2271
- BREVAMNEIZERN H3 NBEEE KBS KHFEE T pH 8.5 Bk -
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TR THER2-WEEI A 100 mIgFINaHCO /K ARG RKEY) - H
30 mLZBE Z B i i 1 /KOS R ZZ BRI K B 3 NEEBL /K 78 TR A% K M JE 3R
ENEIpH 3 - 81% » 100 mLZ B Z B2 BB MEK B - &M /KMgSO,
BRERE BRLEREUEEEZETRASHARABEILIERGS gt
(=x7/

EYHRBESENIE -

{8 i DMF 1 fyK,CO; 1 2- B At BR Lt EWHI R & - EE60°C T 2h
% AMANMZBZEYRZBZEERURSY) - B/ BEFE
Uik BEHFERESHERIIE - HEWHHPLC (3E#FTLuna 5
um —SAEW)SMER BUKRAEERE - B EYHNHPLC
(Chiralcel OD-H) 7y ¥7 o~ - % O] g 0 B0 RS -

'H-NMR (CDCls): & 5.320~5.458 (m, 2 H), 4.128 (m, 1H),
3.862~3.870 (m, 1 H), 2.540~2.652 (dd, 2 H), 2.392 (t, 2 H), 2.317 (t, 2
H), 2.045~2.2826 (m, 8 H), 1.340~1.9394 (m , 8 H), 1.239 (m, 8 H),
0.799~0.880 (m, 3 H)

'*C-NMR (CDCl;): § 212.181, 177.956, 129.545, 129.280, 78.394,
74.242, 51.873, 51.433, 42.962, 42.400, 41.140, 33.186, 31.645,
293.178, 29.049, 27.250, 26.529, 26.423, 24.571, 23.819, 22.574, 14.043

HERANESHAY BT ME IR 120P il BB Y R E
B fE b2k «i{t - EYHI# A ODS HypersillyHPLC oy 17 B~ » M7 1%
A EBREHEE - EYHIE R Chiralcel OD-HAYHPLCSY AT R » & W]
iR RS B A RS -

A

TESQ 0

O:/:r(\/\/\/
TESO

0
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'H-NMR (CDCl:): & 5.275%(5.427 (m, 2 H), 4.923%(4.998 (m, 1H),
4.027%] 4.055 (m, 1 H), 3.645%3.697 (m, 1 H), 2.014%]2.533 (m, 12
H), 1.430%(1.725 (m, 8 H), 1.173%]1.232 (m, 14 H), 0.817%]0.950 (m,
21 H), 0.499%(0.570 (m, 12 H)

"’C-NMR (CDCly): & 211.308, 173.061, 129.829, 129.067, 76.709,
71.434, 67.259, 49.528, 48.275, 44.374, 42.826, 40.769, 34.142, 31.630,
29.201, 29.034, 26.711, 26.559, 25.611, 24.950, 23.895, 22.544, 21.762,
13.959, 6.794, 4.942, 4.897

B 45

(£)-7-(1R,2R,3R,55)-3,5- R E-2-B-8RBEBRE)-FE-5- %
RAERE

HO

“N="N"co,Pr
HO

0

1 (2)-7-[(1R,2R,3R,58)-3,5- Z §8 £ -2-3-F A X BB R & 1 5E-5-1%
i(6.5 g)/BfER250 mIBEIEEMTHI60 ml NN-—EHEBERERES » >~
RIANIIERBZ #7(6.2 g, 45 mmol)FI2-B A %5 (5.1 g, 30 mmol) - ¥ X FEE
GYIMFAEBOC A BEE2/NG - FRAMAAT E BN BIEF B -
FE& 100 mLZ B ZB5F0100 mDKEHUER - ¥R S ETES & E
CHEAKMeSO 2R EHE > BELERETEEE TESHAHER -
FERCR IR ZENREYERBEELER BB Bt a(tEE
W BEBLEVNERRB2.4 g (37.7% » 2{EF ) - HEYHIHPLC
(GEZEFTLuna 5 yum ZEALW )R - EERUEMEE - BHEEYD
HPLC (Chiralcel OD-H) 73 #fr 87~ » $E O] i B S it R A S -

'H-NMR (CDCl3): & 5.362~5.409 (m, 2 H), 4.942~4.985 (m, 1H),
4.126 (m, 1 H), 3.851 (m, 1 H), 1.901~3.061 (m, 12 H), 1.181~1.778 (m,
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24 H), 0.843 (m, 3 H)
'YC-NMR (CDCl;): § 211.513, 173.402, 129.629, 129.181, 78.500,
74.288, 67.578, 52.268, 51.615, 42.955, 42.560, 14.224, 34.028, 31.637,
29.178, 29.034, 07.372, 26.666, 26.613, 24.897, 23.834, 22.559, 21.808,
14.028
B Bl46%]54 HELEHBAIFIZNAPRE
H Bl46
(3aR,4R,5R,6aS)- 7\ & -4-((S, E)-5-% £ -3-(VU &, -2 H- IH, TR -2- 3k &5,
B J-1-%6 5)-5- (VU & -2 H-00 i -2- 5 & 2 ) 3R K 3 (5] 5 165 -2 -

0
oK
E_OV\/\/@
THPO oTHP

EERTHYEEEER —KEW(03 g 0.165 mmol)iF il Fl
(32R,4R,5R,6a8)- /N &, -5- 5 £ -4-((S, B)-3- 8 £ -5- 5 5 X - 145 £5) B R It
[b]uk IR -2-FF (10.0 g, 33.1 mmol)F13,4-— &, -2H-0L1# (4.2 g, 49.7 mmol)
1E = SUE J5E (100 mL) ot B 5% o 3 658 & 97 # $£2.5 hr (TLCES D) - ¥
B B S B RO /KB (100 mL)EEIER RS D RS Y BaES
Sy - FEEEWEYF 28 Z B (100 mL)FEBUKMERE - &5 B 855 1%
EOFATE KB - B R E B 7R E TR R LB 3 16.0 gl
¥ o BEEANGEEYE Y BERE T REMEE14.0 gEEL
E11(89.9%F &) -

'H-NMR (CDCls3): & 7.117~7.239 (m, 5 H), 5.319~5.610 (m, 2 H),
4.857~4.982 (m, 1 H), 4.578~4.693 (m, 2 H), 4.062~4.123 (m, 1 H),
3.755~3.858 (m, 2 H), 3.398~3.481 (m. 2 H), 2.328~2.771 (m, 7 H),
1.418~2.182 (m, 16 H)

7 Hl47
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(3aR,4R,5R,6a8)- /N & -4-((S,E)-5-F K -3- (L& -2H- L B -2- 2 &
) IK-1-35 5 )-5-(TU & -2 H-0E IR - 2- 5 48, 2L )- 2 H- 38 R 3 (5] 0k i -2-
OH
o\
w

™S G

#% (3aR,4R,5R,6a8)- < &, -4-((S,E)-5-3 £ -3-(MU & -2H- ML 1 -2- £ &
B )R -1- 4% B )-5- (Y & - 2H-0Fk 0 -2- B 45 £ ) BB R 36 [B) 0k 1R -2- FF (14.0
g’ REEBI46)EMBMNFRK(140 mL)d » 2% AHF-70C > HEEFR
JUDIBAL (1.0M - fEC. 525 » 45 mL) - A4 @IBFE-70°C TR I EAL &
HYBRAD KB M (10 mL)F R K FE - £ =8 TS R4 Y EEIE90 mL
MBI G KIB R P B 3008E - EOEMARE R 200
mLEZERIME KRS - EREBTRESHATILBLIES18.0 g
HEELLEY -

'H-NMR (CDCl;): § 7.136~7.257'(‘-m, 5 H), 5.371~5.540 (m, 3 H),
4.566~4.703 (m, 3 H), 3.712~4.112 (m, 4 H), 3.326~3.470 (m, 2 H),
2.177~2.699 (m, 6 H), 1.423~2.085 (m, 17 H)

B 5148

7-((1R,2R,3R,5S)-5- 1R £ -2-((S, E)-5- % £ -3-(IU &, -2H- 11} 1 -2- &
ﬁ%)lﬁ-l-ﬁg)-&(oﬁ-ZH-HH:ﬂﬁ-l-gﬁg)iﬁmﬁ)}%-&ﬁ@

HO 0
-
THPO OTHP

R4 T E)=ZFE IR (52.8 g, 119 mmol)FI = 4% T B2 #9(26.8
g, 238 mmol)ZETHF (400 mL) iy % 7% 4 A1 %(-20°C A 4£ 530 min -
HE-20C TR M0(3aR,4R,5R,6aS)-75 &, -4-((S, E)-5-5 £ -3-(IU &, - 2H- it
URg -2~ S B ) IR - 1- 4% 2 )-5- (MU & -2H-THE IR -2- 5 48 26 )-2H- B8 [, 3lF [b] Bk
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FE-2-B2(18 g ZREEHI47)7E50 mL THFPH AR B K ERSYE
$16 hr - ZRABRNINE/LEEHIEER /KB R (200 mL)W FE Z 8 TS &
T RIBFE30 min - EOBEEBIR - BB B I2MER B F 805 A K
YEREFETEpH 6.0 F200 mLAFR LB - BB BFELZIRSHNE
WELERE T REUER32.0 gEFIEELEEY -

'H-NMR (CDCls): 6 7.349~7.430 (m, 2 H), 7.041~7.155 (m, 3 H),
5.270~5.537 (m, 4 H), 4.620~4.688 (m, 2 H), 3.745~4.048 (m, 3H),
3.379~3.554 (m, 4 H), 2.404~2.688 (m, 7 H), 0.810~2.179 (m, 21 H)

H 149

(6Z,8aR,9R,10R,11a5)-4,5,8,82,9,10,11,11a- /\ &, -9-((S, E)-5- % & -
3-(UH & -2 H-ME 0 -2 - BE 48 5 ) IR - 1- 9% B ) -10- (10U & -2 H-Op R - 2- B &8 B ) 3R
JRAE (6] 8 R SR U Y% -2(3H)-R

(0]
Q\/\_/\/Q

THPO OTHP

FANN-Z—EHE-Z (123 g, 94.8 mmol)iﬁnﬁwﬁ%( 7.9 g, 56.3
mmol) gz ¥ 7-((1R,2R,3R,5S5)-5- & £ -2-((S, E)-5- 7 £ -3- (VU &, -2 H- M, 15 -
2% F L) [ - 1-9% 5 )-3- (V0 4, - 2H-Tht 0 - 2- 35 45 25 ) B8 [ ) R -5- G i (32
g REWHA8)/EI20 ML R PHAR - ABREZTBTERRS
THESWEEIONE » ZHEOC FTRMA-(Z FEEE) Mo
(11.9 g, 97.7 mmol) » [E 5 #E#E 105 58 - P G PG B 48 74 7 (300 mL)
ERATRIRS YA Z G F (100 mL)FEH - SHRBEEREREL
ERE TR EE2.0 gliEY - BBRSORGLHEY e
{#£9.4 giERE(L &M (S8.6%E R » EH ) -

'H-NMR (CDCl3): 8 7.110~7.307 (m, 5 H), 5.185~5.508 (m, 5 H),
4.651~4.754 (m, 2 H), 3.837~4.148 (m, 4H), 3.418~3.472 (m, 2 H),
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2.186~2.750 (m, 9 H), 1.542~2.131 (m, 19 H)
B 150
(52)-N-Z £ -7-((1R,2R,3R,55)-5- R K& -2-((S,E)-5-F £ -3- (VI &, -
2H-OL 0 -2- B B ) IR -1- Y8 B )-3- (VU 4 - 2 H- UM I -2- 5 4 o ) B R o ) B -
5-% i B
HNTN

HO 0
2

THeG SThp

FH THF = 2 M Z % (31 ml) & ¥ (6Z,8aR,9R,10R,11aS)-
4,5,8,8a,9,10,11,11a- )\ & -9-((S,E)-5- 3K £ -3-(MU & -2H-0L If -2- B &, &)
JK-1-¥% £ )-10-( VO &, -2H- 0 195 -2- 56 46 26 ) B8 % 3 [b) 46, 3 B2 25 10 4% -
2(3H)-EH (3.0 g, 5.57 mmol)#£ 15 mLPY & 515 (THF)E 895K « 1£40°C
THEERAZTHILEEYBELMBISNE - 50 mKERESY
HHAIN HCI#§pHZREIZI6 - 3B & /8 > W20 mLZ B Z B 5Kt E
FHMK - ERBSECREEBLERE TRG - A% @ BEen
WALHEY > RMEE2.4 BB EY(13.83%ER) -

'H-NMR (CDCl;): & 7.148~7.284 (m, S H), 5.364~5.596 (m, 5 H),
4.669~4.721 (m, 2 H), 4.048~4.122 (m, 3 H), 3.777~3.869 (m, 2 H),
3.459 (m, 2 H), 3.235 (m, 2 H), 1.906~2.748 (m, 11 H), 1.503~1.810 (m,
8 H), 1.095 (t, 3 H)

PC-NMR (CDCl;): & 172.863, 142.160, 136.164, 135.860, 131.397
(131.352), 129.948 (129.894), 129.044 (129.006), 128.354, 125.758,
98.174 (96.178), 94.630 (94.508), 82.288 (80.959), 75.388 (75.3359),
73.240 (72.754), 62.773 (62.226), 62.097 (61.589), 53.232 (52.989),
50.590 (50.454), 41.543, 39.660, 37.619 (37.573), 35.979, 34.264,
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32.123, 31.607, 30.802, 30.635, 26.711, 25.656, 25.557, 25.451
(25.368), 19.683 (19.531, 19.478, 18.08), 14.885

H 51

EE BRI &

B R BR R — K &%7(0.03 g, 0.17 mmol)iRANE((5Z)-N-Z % -7-
((IR,2R,3R,5S)-5-FL £ -2-((S,E)-5-4 £ -3- (U & - 2H- ML 1 - 2- B & & ) /X -
1-4% £ )-3-(U R -2H-0L I -2- B E )R K E)BE-5- GBI (2.0 g, 3.4
mmol) £ H EF (20 mL)F MY FZ RS - EZ R THEES W2/
B - A2 FAIRBESINERKS RGO mLYERKEREY - 58S
&> WHZKZEEQRO mL)ZERKERE - KMBETZRARE B
WERBTRE ERRVNCKEN IR IBGESUESEOCE S
RIIEE BRI FI £ (77.5%E %) - HEYHUPLC (ACQUITY UPLC BEH
CIOD BN - REFLS,6-KARMBE - ISp-RERNEMTHEEME
g% °

'H-NMR (CDCl;): & 7.153~7.279 (m, 5 H), 5.812 (m, 1 H),
5.319~5.610 (m, 4 H), 4.055~4.128 (m, 2 H), 3.910 (m, 1 H),
3.863~3.876 (m, 1H), 3.287~3.440 (m, 2 H), 3.195~3.250 (m, 2 H),
2.618~2.716 (m, 2 H), 1.429~2.365 (m, 14 H), 1.093 (t, 3 H)

C-NMR (CDCls): & 173.252, 142.001, 135.030, 133.093, 129.695,
129.120, 128.410, 128.333, 125.756, 77.773, 72.416, 72.189, 55.573,
50.297, 42.912, 38.738, 35.827, 34.352, 31.862, 26.663, 25.590, 25.367,
14.781

B 552

(6Z,8aR,9R,10R,11a5)-4,5,8,82,9,10,11,11a- /\ & -10- &8 £ -9-
((S,E)-3-RE-5-F B R -1-$% 5 ) B K 36 [b] &8 B 2 0% -2 (3H)- TR
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KB RKBEE—KEWO16 g 084 mmol) iF il &
(6Z,8aR,9R,10R,11a5)-4,5,8,8a,9,10,11,11a- /4 -9-((S, E)-5- % £ -3-(IU
- 2H- 0 - 2- B & K ) T - 1- 0% 25 )-10- (0 4, - 2 H- O 1 - 2- 5k 46 5 ) B8 T 3
[0 4 3R X PO K% -2(3H)-FH (9.0 g, 16.7 mmol)7E I EZ (90 mL)th #y 8
BEE - EERTRBESYEIE2 hr (TLCEM) - 241% > FIREE & 5
BERIZKE R (100 mL)EBRKERESY) - DBEMEBYFE 28 ZE (100
mL)ZHUKE - SR SEEZIEEHOEE - B I8 1F 5B T 240
BR9.0 gllEY - BB GG EHEY MRS gEEte
M (56.5%E %K) -

'H-NMR (CDCl3): & 7.249~7.285 (m, 2 H), 7.155~7.189 (m, 3H),
5.613~5.671 (m, 1 H), 5.294~5.416 (m, 2 H), 4.040~4.135 (m, 2 H),
3.754 (q, 1 H), 3.657 (br s, 1 H), 3.311 (br s, 1 H), 2.555~2.691 (m, 3
H), 2.319~2.398 (m, 3 H), 2.159~2.290 (m, 2 H), 2.094~2.111 (m, 2 H),
1.542~1.960 (m, 8 H)

B plIs3

(52)-7-((1R,2R,3R,55)-3,5- ~RE:-2-((S,E)-3-F & -5-F & R -1-48
g)iﬁﬂzg)ﬁ-&)ﬁ@

HQ 0
A
HO 6H

1E 50 mLEﬁ%ﬁﬁ¢ﬁ%(62,8aR,9R,lOR,l1aS)-4,5,8,8a,9,10,11,1la-
NG -10-FE-9-((S,E)-3-FE-5-FE K- 1-3F OB R I6 [b) & 5 188 5 1Y
Y% -2(3H)-B (2 g, 5.4 mmol)#£20 ml 2-FHEEF16.3 ml 3 NEEAEF KA
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R R A RER B2/ - BREWAMBIZE R A3 NS #gKE
REFETEIpH 8.5 - BE1% - ERE THER2-WE I A30 mlgg fFINaHCO;
KBREREABESY ~ F30 mLZBZREEHmEKSRENKKX A
FI3 NEE B /KA BRRKKMEBERETEIpH 3 - 2812 » A50 mLZER ZB5 2 AN
CBEMEKMERE - KEAKMeSORZRERE  BRELIESTEEZTAS

HEBSE ES?2 g sEELEEY

'H-NMR (CDCl;): § 7.160~7.253 (m, 5 H), 5.327~5.589 (m, 4 H),
4.012 (m, 2H), 3.904 (m, 2 H), 1.265~2.656 (m, 18 H)

3C-NMR (CDCl,): & 177.626, 141.832, 134.840, 133.160, 129.626,
129.107, 128.397, 128.351, 125.794, 77.412, 72.397, 72.305, 55.183,
49.977, 42.634, 38.443, 33.023, 31.794, 26.252, 25.176, 24.458

B 554

(52)-7-((1R,2R,3R,55)-3,5- — FB & -2-((S,E)-3- B -5-F H R -1-5%
BE)VRIKE)BE-5- P AR

OCH;,
HO 0
3 = H

HO GH

¥ (52)-7-((1R,2R,3R,5S)-3,5- Z $&E -2-((S,E)-3- ¥R A -5-F £ % -1-
MEE)IRLE)E-S-IEBEQ g0 REBEHISI)BENRS0 mLEEER 1Y
20 ml NN-ZHHEBREGRES » Z®FINREEIFQ2.2 g, 16.2 mmol)FIH#
He(1.1 g, 8.1 mmol) - 1§ R FERE Y IIFAE40C M HE2/NEF - [FIR
e =R BRHER - BEM20 mLZ# ZER20 mlKHEE
WERER - HESYETHEIBEBLKSERKMSOREEHE > BIE
HERBEEEETRAEL AR  FHCKEALZBZENREESYE
HEEERKBEYBEHELHEHEY BEELEYNEERRKLG g
(73.5% » 2{EHER) -
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'H-NMR (CDCl;): 8 7.183~7.268 (m, 5 H), 5.371~5.608 (m, 4 H),
4.091~4.153 (m, 2H), 3.916 (m, 1 H), 3.639 (s, 3H), 2.686 (m, 3 H),
1.487~2.686 (m, 16 H)

">C-NMR (CDCly): § 177.345, 141.886, 135.084, 133.067, 129.655,
129.027, 128.398, 128.349, 125.796, 77.820, 72.648, 72.227, 55.672,
51.566, 50.205, 42.840, 38.745, 33.360, 31.813, 26.581, 25.4716, 24.744
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hd
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(2) RERPEBU/MIP, 5 A
(3) BT RIR N B IR

2. WFEKILZTTE > B ATl 8 Gs (L& 5 /K B all R38R W B DU
R a A F AN #2 B2 By b & YD A0 BE 1% Be AL A 2052 Bg -

3. WEHEKWKAIZITZE  HobprlEE( U s Eam AR ARLEER
ACI Wl ~ CrZ 8 L) ~ ClolE B ALY BB R & V)4 RV BE
HEVE Z sl S LUE & A A B ALY -

4. WEEKIA3IZITZA > HPFrmE s mZ2-WE ~ 2-AERSH
REY) -

5. WENKMIZTGZE > HiEE—FTWaiilBE T s bara(1-21k
av) - A AR A b Br 2t S L-24E & 97 0 1Y At 3 B DUTE Ik
AL2MEEY)

RcRpR,SIQ

RCRbRaSi@E M .27
Hf M Z OSRRRe ~ F FE; O ; R, RofIR & B 18 1L i &
Crgledk ~ FA ~ FHE - SRR ERERAERE S —
RoMRANEHE KIA IR E#: » BREE  HEREMFLEYE
Wi {ELIP i E F R e EZ N I-2{E&Y -

6. WIEFERIASZ FiiL » Hppraw E(EREEE =HAEARWE - =
LEEWE - “THEACEER)EW M=% | E - HESRW K -

7. WMFEKIEALIZIE - Bl I-2/b &Y &2 H HAE A5
R RIZIER ~ fhm Ay & - 2 A A AT EE I 52 N AL 5 54 Ri 5B
HECHYERAH -

8. WHFHKHEIZITZE > EMAREFEMARIE
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12 B el AR A5 2R -
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I

10. WFEKIALZTTA > HANREAHAY]R ¢
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OH
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0

P10 OP; I11b

H P FP, W X EE
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HO OH b ; 0
(3) A8 4 g AL 3T B A it =0 IIbA{ b & 9 v /Y By 00 K 3R ) i B8 DA
B RCAIA AT P 2R -
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DU i fir 3H mi 51 Z B - A8 1% Fis b By 210 fir 35 51 51 22 B8 DR B i 35
A% 2 e
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(1) EE2F1%E5% 5.6-RKAEBRAXIV-1efb Y REBEA
li=K{w

MOQ

P40 i IV-1c¢
HoPE2EERNFEREE
DU g e L &

C174511BX20170120C.docx -5-



1646074 103122576 AR 106551 H20H

0
©v>(\o’ i
PO F

F
Ille

Hp Pl BT E#
(2) HEBRERP R b &7 5 RE P e b &9

S A
<sj\/>(\o©
HO FF Ilc ; F
(3) 25 8 B AR F7 5 A a0 =X e (b & 4 HR /Y BT 40 R 3R A B 3R DA
o Rt F AT A 2R -
13. WEFKE122 7774 » H Tt i bt & KRt S Ilefb &7
DU Bt s R 51 22 Bk - AU BE 12 B B By 2001 58 710 51 2= B2 DLJE BN At 56
A% 2 -

14, AIGHKIA2ZT574 - HfE— 20 & Bk Ar 2t =0 e b & 97 BUIE Bk

Rl &Y)
o)
O O\/>(\
P og C
Rg Ilc’

S F”F

HPRgEC-Fe ks ~ RERUGRE SR A
{5 Py 2l S A0’ (L & W) 45 & > 70388 28 88 R A G 7% Bk By 2 g & -
15, AEFKIAV4ZT574 » H o prali 88 B5 L& 2 4T B A 200 R 38 P B 238 AT

C174511BX20170120C.docx -6-



1646074 103122576 AR 106551 H20H

i 48 7K 2 Me’ b & Y0 7% Bk P 4t B 5k DUE B A &8 A 51 22 8 - R e
& B AL & B0 51 2= B8 DU A w3l & e
16. WFEKIAIZJ50E > HARHEEERNESHEAISIE

Brak 7 A a Ll B
(1) FEEF1%E5% 5,6- KA RBRNYAIV-IdESYREA
FE 1k

IV-1d

foop Mo OPr . OPe . O gty RHLE P AP
R

DU A 4 2

P40 M I11d
hd 3
Hdt M RIPl EXXFrES

h O
(2) HMbrES M Z O =0 Ay Or & £ By fr i X 1d 1L &

C174511BX20170120C.docx -7-



1646074 103122576 AR 106551 H20H

PIHY R AP LU s A A E & )

HO M Id »
(3) 5 s S AL T B P74l U 1A B & 97 5 1Y By 4 K 3R 4 i B8 DA
R RI-2dE &) ¢

hd
H M ZHRENMRELE -
17. WEEKIA16.2 57k » H fr gl 8 fis (L& & /K8 Bl U Id B & )
LLIF 5l &€ i 55 B AE B (R S8 1Y IS 5% B0 51 i 205 5% Ao SR - R0 B 1% Bis
b B 2l 45 B 55 A B R 5 BY IS 56 A 51 BF 205 5 B 51 E DA B 45 I
BB A 1 PR Ay BN &S S AT Y BE BGCR N & S AT S

18. A5 KIAL6Z 757k » Hilk— 20 W& % Fr Pyl zC111d ~ 11d 3 1-2d
b & ¥ o Hc B Y By 2l OR 58 A B
\n/ \n/
PUP R H f M O HyMH E=IId ~ Ild=iI-2d (L&) -

T Y
19. WERIEI6Y it B a8 3BEEHR M 5 OPg OPpyy

At 4t AR & 97 o 09 BT 20 O 56 B B P, > [ 1% S (B P 15 58 5 DA

h O ¢
HF Mg O WHEAXIIAEED) -
20, —fEEFEsS - ALEBEZENEBES%IXIVIEGYINI T A -

C174511BX20170120C.docx -8-



1646074 103122576 AR 106551 H20H

10%

Hop Mg OP2. OPa . FF . O mpsy sty sl : PP,
Sy R T BB RS EEC, R
-CH,0- © H Ry Cypmf B S 35 S35 e B+ 5% [ R S L AR oK
O, b b E S S B R E B X2 OH - OREINRR;
PR FIRGEC -k 2+ HLRSEHE(C -k 2+ B ik 735 B 2 L

THE
(1) FEBI%H5% 5,6- = EEENRIV-1{E 4 P A I i
=

-“‘\EM‘H\/\”/OH

- o)

I1V-1
T Y N

Hep Mg OP o OF L FF . O sy msaEmE - B

— P Py ROMIRHMI BT E R » DI I E & 9

Q\//\H/RZ'RS
P40 M 1101
D G .
Hd M« = P~ ROyFMR;W XX ES »
(2) #EAKRE - EBES B SEE BT B Al IR & P 0y Fr

C174511BX20170120C.docx -9-



1646074 103122576 AR 106551 H20H

REBENERE R AIVIEEY)
21. WEFKIA20Z 757 - HAR B IV-2eY & REE LK AT Y 2

HN™ S
HQ O
A
PO OP, IV-2e

H P PR A REERE > Frall T AE ST P8R ¢
(1) FEE2F1%E5% 5,6-K\EBEREIAIV-1efb 5P KEBENA
iR

FAr Py TP, 2 LR Y R 58 2 E
LUE e =\ 1Te{E & )

P10 Cé’F’z ITle
H P fIP 40 ESCRTE# > 1
(2) 7 28 B e AL T B Pl =X e {0 & ) o /Y i 200 K2R PN B 38 DA
2R IV-2eiy &8 fREELL S AT FIT & -
22. —rEEIS,6-RAREBREENEBE0.5%H ALY 7% »

C174511BX20170120C.docx -10-



1646074 103122576 AR 106551 H20H

- S
Hor Mg Y2 2~ F FEEIREAREEE & PURIPE K

EAYORE AN o T T EESEEH O R BB EC, - R A -
CH,O- ¢ HR3ZECi - R 877 A 3oy e B > H 75 B ARG HU &
Cra-biks ~ A=A ETN > Bt A8 S LT 255

(1) FEEH1%E5%S5,6-KAEZERAAVHEEGY)

{j/E/\/\H/ORG
\ O

P,O \ |

HORGEC . -EEHP ZRENWIRERE -
1174 5 FUIX-1 ~ FIX-230 =0 IX-30Y 5 [ BE £

P4

Y\///\H/Rz-RS (R7)3Sn\%\n/R2'R3 \\\H/RZ-RS
M M M
X-1 IX-2 I1X-3
N B
Hf M~ = “RyMRW EXFIEE S YEXNZE » HRZEC-
Y B
LUE B = V- 21b/\%
ORg
O

V-2

C174511BX20170120C docx - 11 -



1646074 103122576 AR 106551 H20H

hd
Hf Mo~ = P~ Ry~ RyMIReH ESTFTEF

(2) BHRATLA V-2 G HY A A E I K##ECOOREE - L)
2R AIV-HE &)

IvV-1

Hp M~ = P RyFIRU EXFTERE
3) FHRIV-1{baY REBAEBLUERK —EEY » HE8&3
HIE &Y kA #ETRIBEARLZAIV-1{C & Y8y 2R S s H

g o Al
4) BEAETAERNELZAIV-HUE& ey £ iEf 531 F
HIRE » PGS, 6-RAEMBEXTENBR0S%NXINEEY) -
23, —MEEIFES, - AEBRESEANEBROS%NAXIMMEEY Y )T A >

111

o Mgt OP o OP: . P Fopip stay (238 20 H © PRI, 5T
MR < R RS H R Cy 2
CHL0- § HLRVECoo-be ol 35 2 s 35 b 2 + B % 3 o S M (X o 46
Crabif « = 40 AT -

B 77 2 DA 5 B

() CEEERVIIESY

‘Pﬂi +Hiu

C174511BX20170120C docx -12-



1646074

24.

103122576 AR 106551 H20H

O
QJ{

O\'//\”/RZ-RC)‘

P40 M VIII
Hfo M« = P~ RyFMRW EXXFTE S
DL e 2 VIE & )
OH
o\
<.:|\’7/\WR2'RB
P10 M VII
He M~ = P~ RoFIR: M ESCFRE &

(2) fEATHL = VINME &P &2 B B E DU s TV-1{E & ¥

Heft Mo = Py~ RoFIRYI BT E %

(3) EARIV-UEsW REANEBELEIUPR —EEY  HEaR
L&Y ke A T RIEBEA B Z AIV-1{E G Py Z i ag scH B
[ERE > A

4) BRAEBETRERANEBLEZAIV-UESY I EERIHF
EAE - PRS- ARBRIEABHEOS%YAXINNEEY)

— 5. -RAEBEEEABEBS%IEEY  HEBBHMUTH
FRETEEAH -

>

C174511BX20170120C.docx -13-



1646074 103122576 AR 106551 H20H

P;0 IMIe PO M 1d

NG ¢
Hijt M g OP2 L FIFgg O ; AP FIP, ERENLELE X
BT M S DL T AR AR A BEAE - B E A - B S A

SHTEFREE  KPREPL 2PRBEZAETE - B0
WG POENE T - PO L A 4o R P

MEE MR A ~ 4- BH SR L DO s B QIR MR A ~ DU kg A ~ DO < A K TR
B I-Z8EZE - 1-FE-1-HEELE -

25. —HEFEFEHSC-RARBRESEABBIS%NLLEY » HEEHM
LU dH By ER 4 -

HO OH Ila > &

C174511BX20170120C docx -14 -



1646074 103122576 AR 106551 H20H

Ho = EHJEEEER -
26. WFH K2 Z{bEY) > A — ZEH# -
27. —R&S.6- EW%%%@%EKE 0.5%1y A 1dfE =9

HO M

I1d -
\n/ hd B
Hf M ZE O sk Aey R iHE -
h O ¢
28. WEEKE272{bEY - Hft M E O -

29. —f@ES,6-RAEBREEENHBISNNLLEY > HEHHM M
RCHTEFAH

Q\/>(\o’ :
HO FF

0]
Q*Q
)J\:: - O
RS N6 F~ O F

HPRgEC - I E » REHUEE G HUEE -
30. WERKIH29Z b G - H P ReE HE ~ FRF BB IR TR -

IIc >

Il¢' »

C174511BX20170120C.docx -15-



1646074 103122576 AR 106551 H20H

31. —FES,6- AR & 2N @ 180.5%0T iy (R Hi 511 22 7 B BE -

32. WEE KA Z A RAIFI R IFEERE - HEF D R0.1%175,6-fKZ T\ £
fEHe -

33. —HES,6-NAEREBEEENEBEO.S%ITAHFI Y R IFRERE -

34. WEEKIAIZZAMEFI IR IFRERE - HEF DR0.1%0175,6-fK £
fBhe -

35. —f#HS,6-AREBREETHEBEOS%ELE Y R FkEE -

36. WIEEKIAISZEEE I RIFEERE - HEF DR 0.1%0175,6-FZ L £
fBhe -

37. —HES,6-R A EREES 22N EE0.5%0Y{th & 5l 51 Z FHERE -

38. MMEFHFRKIAITZ M BRI SR IFEHE - HEHF /DR 0.1%HYS5,6-K N F£
fEae -

39. —f#S,6-RAREREE N EBE0.5% S5 A5 HH -

40. WFHKIAIIZ SeaAiSIEH » HEFH DR0.1%H75,6-fK N EEAS -

41. —fES6-RAEMBEEENEIF0.03% L AIHEATIE -

42. WMFRKIFAIZ A E AT SR - HRE A HEi 5 & &7 K~ HEiE
0.02%F5,6-7 = B B -

43. WMEFERIFAA ZAIHFIAE - Ho i BRI s & & H A~ s
0.01%H75,6- 5 = B i

44. —FES,6-NAERBREEAEIBE.03% KA &R -

45. MEERKIFA44 2 RATAE > o dh (RAT5 & &7 -~ & #
0.02%M75,6-7 = B HE -

46. WEERIA44Z M IRAT A &R - HArprik di (RAT AR &7 A #E i
0.01%[195,6-FF = B i -

47. —FES,6-RAEBR/EE VN0 1% ZMMAEFIIE -

48. WMFHKIA4TZ A M SR » E AR L & Y & 1 5

C174511BX20170120C.docx -16-



1646074 103122576 AR 106551 H20H

P R R S A (R A -
49, —TES,6-I7 T E ML S B F0.5% 2 B A I BN R -
S0. 13 RIEA0 B2 HT FIE B HEE » KA A D 0.1%695,6- 7
LR -
S1. 034 R IEA9 B 5 B B T R B 0 b 2 LA {E & 4 8L 5 T

=]
~F
@)

P40 M I11d -

” \n/ hid "
Hop P EHEGE RN fREREE : ME O SURENREEE -

C174511BX20170120C.docx -17-



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

