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2N L

[0108] WAL AT T E
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[0109]

H MBS I1a 11b I1c TTdFT TedH B BELH 1 45 S &4 -

[0110]

[0111]

[0112]

HIER| BRI, AR HE— PSR B E AT S, 6- SR R AT 158 A 1A

3
I1a

IId

O
o
&5

I

O
(@]
-

Ile

Top \Mi’%\g)(az;ﬁ%mmﬂ%oxﬁﬁnd%\%,zw;zaﬂﬂﬁsﬂem%&ﬁ
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0}

He /r/bét% O‘\/Y\/W
HO

o) 11d’.

[0113]  RI1c FHFULESY

[0114] AR BHHE—BIRMASE R EAES,6- A TR 158-F A I 4551k &
Y|

[0115]
(0]

e, e
(@]
:é &

7 0

Ry~ O FF e’
[0116]  HAIRgRECI—hidk . R LI IL B L BT .
[0117]  Frsik ik I- 14L&
[0118]  ARIEAS K 75— 71, S EANES, 6- ) AR AL & Y0ik B i DL 4 i B
o < AR T B 2RI B R P AT A R B R LU B A B K R R At SR AT 1 R S R S SRR 4
Pt R BB AN S 3 10 B o DLk, SE i B A S, 6- A MR &S A > T0.1%
(115, 6- ) X FF ik
[0119] Sk AR I-20T F IR 2R 2R
[0120]  4n B SCRr$R B0, AN BA 7 VAT AT 77 AL T e A AR T 1 B i 2= AU o TR B, AR
B3k — P PRtk B e DA e B AL I e AR B T SRR R 2R 5 D10 2% 7 1
PR EI AR A D T0.5% itk Hfg— B — Rk > T0. 1 % Bl fRAT 2 &= . &5 A
BF0.5% SRR B — A — B> T0. 1% BT 7 = S A 2> T0.5% S ik A
— B — F R T0. 1 %6 1) 5 15 1 A1 B = N RS , R ik i oy B A 010 1% AR p fr
HATHE : 5/ D T0. 2% AR MR AT 2 &5 A D10 2% A AR B AR 36T 51 2% F1 2
FH/DTF0. 2% SRR S8 1 5B 5 9 2R B SEARIE L, R AT AR B E 101 % F A
HARATZ =S A D T0. 1% A fk, sl 71 &R &6 2> T0. 1% F ik, B 2167751 57 A
RS HDT0.1% 7/
(01211 $RALDLT S DAk — 0 B RE AR U B 5 AEANFT 45 PR a1 390 6] o AN 1 20 AR i BH I A
H P J8 SR N AT 1 i (R AT Ar] A 5l e 2 0 7 15 B 5 AR PR ASOR) 22 5K 5 1) 48 7 N 2%
T .
[0122] <45 1 3] 1 2388 3 gl s Jse v i & H AR i 1) 25 R v ] 4
[0123] i{ﬁﬂl
[0124]  (3aR,4R,5R,6aS) -5- ((PUS ~2H-ME Mg —2-35) 43E) —-4- (3R, E) —3— ((PUS 20Nt
Wj—2-3) A 0E) —4- (3— (U 30 REED) T -1-J%-1-55) /S E-2H-30 % 5 [b] kiR —2—
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: - O CF

THPO OTHP

[0126]  FE R N B AR — /K &4 (0.35g,1.8mmol) ¥ E) (3aR, 4R, 5R, 6aS) —4-
(R,E) —4- (3- (ZHH 28) KAL) -3-BH T -1-/8) - /SE-5- I I [b] BRI -2
(15.0g,40.3mmol) F13,4- 5 —2H-MLME (8.47g,100.7mmol) 7ETHF (200mL) A H)¥A W 7 F1 %%
TRAHEFE2 . Shr (TLCYE M) o 4k R A M AT /K ¥4 (200mL) AR 31 s B2 1 & 10 vh I i
EWIWEES Bt B A HLE I H 82 418 (200mL) ZEBUK 2 SRR EE T & 3R A L
J2 1 U8 AR I F AR DR T i LSR5 24 . g fH 74 o 8k A 0 il 2l A0 fH 7 ) HL 2 J5 AR
TNRAFCASEHEL9. 0ghr AL G4 (8T .5 % P2 2R) o
[0127]  'H-NMR (400MHz,CDC13) :87.390 (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,5H) ,3.448-3.529 (m,2H) ,2.362-2.805 (m,4H) ,2.078-2.202 (m,2H) ,
1.452-1.790 (m, 12H) .
[0128]  13C—-NMR (100MHz,CDC13) :8177.175(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(q) ,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) .
[0129] i{ﬁﬂz
[0130]  (3aR,4R,5R,6aS) —5- ((PU&—2H-ME I —2-3L) 43E) —4- ((3R,E) —3— ((PY&—2H-nit
WRj—2-3) S 0E) —4- (3— (U 30 REED) T -1-J4-1-58) /N E-2H-30 )% 5 [b] kiR -2
OH

|IIO

O
&
K

3

0

o Ov\/\ /@\
= (0] CF

THPO OTHP

[0132] ¥ (3aR,4R,5R,6aS) —5- ((PY & —2H-ME I —-2-3L) 48 HE) —-4- ((3R,E) -3- (Y & —2H-
MR —2-38) 28 3E) —4- (3- (ZH ) KAL) T-1-M-1-28) 7SE-2H- 3 I [b] Wi -2
(19.0g,35.3mmol) ¥ AT F 2K (200mL) H, Z J5 ¥ FE|-70°C , HZ ¥ MDIBAL (1.0M, &
Fi,53mL, 53mmol) o #A 5 B I E-70C T s N & A B B AT KA TR (10mL) 8 K B o 7F 2
TR B S IR A P 0 13) 21 2MAR BR S AN /K I W (200mL) Hh 4k 31304 8 7E 4> BS B ALZ
Ja > K H 2R (200mL) IS N2 KM 2 o AR ORI 4G A HLZE LU A 25 . 0g A il A @il 4k
“H

3
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[0133]  'H-NMR (400MHz ,CDCl3) :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,5H) ,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) .

[0134]  13C-NMR (100MHz,CDC13) :8158.996,137.098,136.399 (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) »

[0135] =413

[0136]  (7) -7- ((IR,2R,3R,5S) -5 -3~ (DU & —2H-ME Mg —2-3E) 48 3E) -2 ((3R,E) -3~
(VY& —2H-ME Mg —2-J%) 8 3%) —4- (3— (U H 28) KAL) T -1/ 1-28) KAL) Be-5-JAER

o \)/\AO
2 (@] CF

THPO OTHP

[0138] ¥ (4-FR T 3E) = K4k #% (62.33g,140.6mmol) FAL T B8 (31.55¢,
281 . 1mmo1) 7ETHF (500mL) H [ &% W ¥4 1 21-20 °C H PR FF30min. - 7E-20°C R I0 (3aR,
4R,5R, 6aS) —5— (M5 -2H-ML Mg —2-35) 483 —4- (3R, E) -3— (PYE - 2H-ML g —2-F) 48 FE) -
4= (3= (o ) KAL) T-1-d-1-38) /NE-2H-30 5 [b] We iR —2-B% (25. 0gk H SL4512
(PR 7= 4) #ETHF (50mL) H AV VR E K I SR A P04 HE 16hr o S8 J5 Vs IS A B IR 1 R K VA
(300mL) F-7E =R N B TS B A FE30min . 765> B A ML Ja , 38 3 7 in 2M BR & 4 1A TR
B KM 25 2 pH6 . 0 FH £ R .18 (300mL) ZHL . &6 FREE T & H I AN ZEFF UL T
Wi LL3R1F44 . Okl AR AL S

[0139]  'H-NMR (400MHz,CDC13) :87.362 (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) »

[0140]  '*C-NMR (100MHz,CDCls) :8177.797 (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) ,73.399 (73.202,
73.035,72.807) ,71.213(71.084,70.879,70.819) ,62.735(62.621,62.522,62.447) ,

3
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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) -
[0141]  F=Hyrh Al R & 25 -
[0142] g HIDMF 1 () KoCO3 FH 2R PN e B A4 7= MDA i« 7E60 °C RN 4h 5 , MR /K M 218 £ B I
8 G BRZE BT A T o AR TR - 4e A I I, SRR 11, 15- 2 R4 i AR AT 1 3R o A8
FATHEFI7K H (1) 3N HCLFH 11, 15-2 OR3P HARFT 21 R KR . E25°C N 1hJ5 , S AR PR &
BNV AT K T FH R 2 T ZE U T o 75 T 15— IR 4 ZE B ) » 3RASHE il ittt £ 717 %) 25 . UPLC
(ACQUITY UPLC HSS C18) Zr#frirs , M= & H2.8%5,6- R k.
[0143] S5 427 gLt S B = P il £ 2 R4 - AR AT A1 25 1, 9- A i
[0144]  (8aR,9R,10R,11aS,Z) —10- ((PY&—2H-MEIF—-2-3L) (%) -9- ((3R,E) -3- (Y &~
2H-ME ARG —2-38) S 3) —4- (3— (U 3h) R L) T-1-4%-1-2%) -4,5,8,8a,9,10,11, 11a-
JVEIA T [b] A 24 A 22T I (oxecin) —2 (3H) i

@]

RPN
= O CF

3 H 3
THEG OTHP

[0146]  'H-NMR (400MHz ,CDCls) :67.369 (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 (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) »

[0147]  '3C—NMR (100MHz,CDC13) :6173.600 (173.554,173.509,173.455) ,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) «

[0148] s34

[0149]  FH2,2" ——mkiE —ffilk (8.39g,38. Immol) A1 = F M (6.25g,23.9mmol) 43 (7) -
7- ((1R, 2R, 3R, 5S) -5 ¥ 3:-3- ((PY A —2H-ME Mg —2— %) % 3E) -2- (3R, E) —3— (VY& —2H-nik
M —-2-3%) S 3E) —4- 3- (ZHF ) FKEIL) T-1-16-1-38) IR Pi-5-Hiz (22.0g2k H 5L
FI3HRL = 40) T-THF (125mL) H S - AR IS fE & il T AR RV B R IIR S 8 HE2he K B
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RGP INFAEI80CHARFF18hr (TLCHLM) , 2 J5 7EJE N FEBR THE , I FH A BR S N 1 A K
VTR (LOOmL) #s Bk 424, HLFH 2.1 2.l (100mL) 2B . 2B S T 1A HLZ IR R E Tk
G LAIRTF25 . OgAHL il b AEAL A 4 o 30 3 A €00 38 A A KL Sl s LAk 5 W0 DA SR LS . Og bk FBLAL & 4
(T5% =%, 3N E ) .
[0150]  F=4h Al 2 & (1) W5
[0151] {3 FIFH BE FI3N NaOH/K 7= 0kE i . fE25°C F2hJa , IRALIE &Y IF 288 g A
B 7E T IR 4 2 U I, SR AR 11, 1528 R4 #h AR 7 51 2R o 1 DM 1 f K2C O3 12—
PGEER LRI 1L, 15~ R I AR AT FI R R - 7E60°C R 2h ) , I /K A R L Big 3 F TR &
B2EHUT AR VAT AR TR IR AE R )G , A I 1L, 15— {47 AR FT 21 55 o Af FHTHF RIZK
HE3N HCLRER I LL, 15— Ry M AR AT 51 2R £ IR . 7£25°C T Lh)5 , VS Bk IR S AN L A K
VW H R TR 2 BT A5 1 T 16 T 8 IR AR A B G, 315 ) it AR T 5710 2% . UPLC
(ACQUITY UPLC HSS C18) 437w, To I Rl 5, 6- e X 7M.
[0152] =245
[0153]  fEZ= i FAER KA (2) -7- ((IR, 2R, 3R, 5S) -5 33— (DY & —2H-ME i —2- %) 4,
3) —2- (3R, E) =3— (YA -2H-ML Mg -2-35) L) ~4- 3~ (ZH P &) KAL) T-1-14-1-35)
L) BE-5-J@TR (5. 00g2K H S 3 FH = 4) FIN, N-— R N FE 4% (1.70g, 13 . 2mmo) 7
A E (100mL) HR VTR R A N2, 4, 6- —E R B (1.90g,7.8mmol) HAEE IR N H AT
FHRAB VBRI hr o N IR APV E1 31551 -20°C IR 48105 BHIZ T 7 In4- — H R ik
WE (1.66g,13. 62 /R) T =& bt (15mL) H ¥ . fE-15F-16"C NI R SR G ) B Hi +E:
304 Bl o 0L AN B S AN R (100mL) ¥ K R SIRE ) 7 B A HLE « F & it (50mL) %
BUKMZE . &R ST A IR A NLE 38, HAERUE N IR4E LIRS 8 . 0gHH il A5 @i 4k &
W) o i I A S Al AR A S, NI FE L2 . OghR L&) - (82.4% 7= %, 34D HE)
[0154]  F=4rh Al A 2 & (1) W5
[0155]  #R¥E 5 52514 Bir ik A5 R 9 7732, FHL P~ # I UPLC (ACQUITY UPLC HSS C18) 431
TR, TC ARG 6 X A
[0156] =246
[0157]  ZEZiE FAERT A (Z) -7- (IR, 2R, 3R, 5S) —5-$ -3— ((JUE —2H-ME iR —2-3L) 4,
5) —2- (3R, E) =3— (YA -2H-ML M -2-35) L) ~4- 3~ (ZH P &) KAL) T-1-14-1-35)
L) BE-5-J@TR (3. 0g=R H SLFI3HAL =40 FIN,N-Z— N3 4% (1.02g,7. 92 BE/K) 1
A B (60mL) VAR RIS RS (0.66g, 4. TEEER) BLAE SR TR TR S Y
PELhr o [ MR AWV B -158]-20°C H- 2 1043 BhZ i 7 nd—— F FE & FEE e (0.97¢,
7.9%BER) 7R ZE bt (10mL) H A - 7E- 15316 °C ¥ S MR &4 B9 #1307 % . H
LRI R S BN T (60mL) Y K R BV A - i B A NLZE - FH & b (50mL) ZEHUKHEE .4
IR TR G IR A NLE U8, FEAEJE T ik4a LA IR1S5 . O Hilbs AL &) ol i A E il
A AR AL B, WP AEL . 17ghr AL 4. (80.3% 723, 3D %)
[0158]  F=4yrh Al AR & BT -
[0159]  #R¥E 5 5214 Birid A5 R 9 7732, FHL P~ # I UPLC (ACQUITY UPLC HSS C18) 431 i
TR, TC ARG 6- 2 X A
[0160] =447
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[0161]  ZER NI (Z) -7- ((IR, 2R, 3R, 5S) -5-FF-3- ((PUE—2H-ME I -2-3L) 8 FE) —2-
((3R,E) =3 (U —2H-ME Mg —2-4%) S 2L) —4- 3- (ZH &) RER) T-1-M-1-2) L
5 Pi-5-451% (3.0g,4.8mmole) Fl4-— FH B G FLb e (0.03g,0. 252 B /R) 75 & H 4t
(30mL) H R o B S ST ¥ FN B0 CH 2570 BB US IIN, N - 3 L e ik — W fi%
(1.98g,9.6=FE/K) £ & H bt (20mL) H A - 7£ 2 iR T RONVIR &Y F e 3hr o A1
HR R S AN R (20mL) VK S MR G4 o 43 B A HLZ « FH & e (20mL) ZEBUK M = - 2
FREE TR & IR A HLZ ok U8, I 72 Jl ) T 4 LL 3R A5 . Ogf il Am A & 0 o a4 € 1 4
BRSS9, T HRAEL . O5ghm A A4 (72.0% 7= 3, 3B IE)
[0162]  =Wrh Rl A B M E
[0163]  #R¥E 552514 Birik A5 R 9 7732, FH P~ # I UPLC (ACQUITY UPLC HSS C18) 431
TR, TC ARG 6 X A
[0164] =448
[0165]  (8aR,9R,10R,11aS,7) -10-F23E-9- (R,E) -3-F83-4- 3~ (ZHH ) K& T-
1-J&-1-3%) -4,5,8,8a,9,10, 11, 11a~ )\EI LI [b] E A 22U 452 (3H) ~ 1

0]

.ll\O

AN /

RO PPN\
= O CF

HO -
[0167] ¥4 F AR — /K &4 (0.20g,1. Immol) ¥ N3 (8aR,9R, 10R, 11aS,7) —10- ( (Y
S -2H-ME MR —2-3%) 2 2E) -9- (3R, E) -3- (DU & —2H-ME M —2-3%) A 2E) —4- 3 (ZH F ) K
A T-1-%-1-3)-4,5,8,8a,9,10, 11, L la— )\ AL IFF [b] A ZFF 2% P 4% -2 (3H) —
(14.0g,23.0mmol) 75 H i (150mL) H I P10 7 3R N IR G 2he (TLCHE M) o
SRJG 5 VAR R S AN 7K I (200mL) ¥4 2K e VR &4, BRI T # Bk W I . FH 4R 4 1
(200mL) ZEHUR R - 73 B A WLE  FH R T (200mL) ZEHUK M 2 - S B B TR & A
BLZ , i 98 FEAE DR N 4a LLSRAS 15 Og kL 7= M = W) 8 52 PR A (it (1) it — P Al A DU 3R
158 . 2g 2 [ TE X B br AL &4 - DSCHr BT s , B [l 4 7 W b & i 28 (mp922197 °C i
mpl13E|118°C) AL AMC It 5 LR A BEMIR A Y) E 45 i DLSRAT . 3g i e — o ffy 1Y
(mp113F118°C) Mk /A - 25 S bR AL &) (mp115E1120°C) (1) x— S A R AT 4 B A
PLKZAILL R 20 B Lo 45 1iFI 0 10.7.12.1.13.4.14.5.14.8.16.0.16.6.17.7.18.4.18.5.
19.4.20.5.21.0.22.0.22.4.23.3.24.6.24.7.25.1.28.9.29.9.37.9.44.1,
[0168]  'H-NMR (400MHz,CDC13) :87.387 (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) .
[0169]1  '*C-NMR (100MHz,CDC1s) :6173.471,158.593,135.147,131.937 (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.,

3
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[0170] =49
(01711  (z2)-7- ((1R,2R,3R,5S) -3,5- ¥ K -2- (R,E) -3- & H-4- 3- (EHF &) xR
) T 10138 IR Bi-5-JA TR (AR ET PR TR)

H

O L
: — @) CF

HO OH

[0173]  FHSNEEALH/K AW (6.8mL) ALFE (8aR,9R, 10R, 11aS,7) ~10-¥£3£-9- (R,E) -3
Fpi-4- 3- (ZHH L) FEE) T-1-1%-1-35) -4,5,8,8a,9,10, 11, 11a— )\EH K I [b] &
ZIRZE DU 52 (3H) i (3. 0g, ok E SZ41I8) £E2-TA FE (25mL) H VAT - 7E50°C T KB &4
P HE2hr o ¥4 H R N VRA ) H H3NER B /K Wt — 25 R 15 2 pH8 . 5 0. 2, I AE IR N REFR K
BB TR o PR R S A i AN 7K ISV (20mL) A 2 R £ T (20mL) R Bk &3 . 7 iR N IR &
YIRS 53 Bl o 2 FFUSCE B HUARFI K M AH o 76 235 T FH3NERFR /K VA 0CKE 7K 14 J2 R 45 21 pH3 . 0
+0.2HH LR A5 (100mL) 2L LB B 1A HLZ I ERUE W4 LA 3RTS3 . 3g ki il h
RATFIRIR -

[0174]  P*¥prh Rl i B 0 E

[0175] gt FHHDME A [¥7KoCO3 RN 2~ R PR 2 B8 A4 L = IR i o 7E60°C R 4h 5, INIIK N 2R 2.
e IF FH TR S BR 2 U N o A6 T 18— IR 4 20U Ja » SR AR il AR T 2 2= o A = i UPLC
(ACQUITY UPLC HSS C18) 43 # 7w , Jo al A il F: fa 445

[0176]  'H-NMR (400MHz,CDC13) :67.343 (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) .

[0177]  '*C-NMR (100MHz,CDC13) : 6171.411,158.794,135.472,131.877(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.

[0178] =410

01791  (2) -7- ((1R,2R,3R,5S) -3,5- & 3}-2- (R,E) 3-8 FH-4- 3- (ZH F &) KA
) T-1-0-1-38) IR FE) Pi-5-Ja R 7 2L s (MR AT %) 20)

A
el

3 = O
HO OH

[0181]  FK2C03(0.90g,6.5mmol) FI2—flt A% (0.74g,4 . 4mmol) Ab 3 4H % # £ 57 71 X R
(1.1g, K H 52419) fEDMF (11mL) H ¥ W - 98 J5 ¥ IR & 7E80°C FAERAA N i -2hr

e
<\K
@)

I

I
.n\\o

[0180]
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(TLCHE M) o ¥ 7K (30mL) A1 Z. B2 £, B (30mL) FH- K VR A& W £ 10min . 73 B KM )2 97 F 2 1R
M (30mL) 2 HY, HAMIREE T & I M AN ZEFHAERE T #4g LL3RA5 1. 0gHL il ith AR 71 1)
B o 8 kA 1 Al A0 K ) it AR BT B 3R H 2 S AR e T W i LB AL 0 L 89g i i AR BT A1 =
(78.3% P22, 2N 18) . P24 UPLC (ACQUITY UPLC HSS C18) 43-# S 7 , o A Adr il S A4 4k
A2 5T o

[0182]  'H-NMR (400MHz,CDC13s) :67.337 (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)

[0183]  13C-NMR (100MHz,CDC13) :6173.511,158.656,135.420,131.857 (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
[0184]  sff11

[0185]  (7)-7- ((1R,2R,3R,5S) -3,5-M ((= & Ik dt) E ) -2- (R,E) -3- (Z 2 HnE
Fedk) L) —4- 3- (ZHE 2 KAL) T-1-04-1-28) L) Pi-5-Ja R 55 T 2L B

1

TESQ 0
% AN =

TESO EEs

[0187]  FHK2C03 (0.90g,6.5mmol) FI2-R 4% (0. 74g,4 . 4mmo1) Ak FHKH i i LR 71 51 22 IR
(1.1g,>kH54519) FEDMF (11mL) 1 W - 28 5 K IR S 4E80 C M AE AU T #iiHE:2hr
(TLCHE M) o ¥ 7K (30mL) A1 Z B2 2, B (30mL) FH- K VR A W £ 10min . 73 B KM )2 97 F 2 1R
1 (30mL) 2 HL, HAMIREE T G I M AN ZEFHAERE T #kgg LA3RA5 1. 2g il ith AR AT 1)
B R T S 2RV A T 25mL R R B H ) 10mL L BR e, 2 J5 7R Z T VN Ik ek
(0.82g,12mmol) SR =2Z KAk b (1.6g,10.6mmol) ¥ N E B T - H HE 1050 8. 724
[ A, 8 Foask 98 H Sk 9 5 0mL 4R 4 Be B R IR« & 3 BT A WL 770 FF A 1 5mL A i
NaHCO3 7K B MBI PR UK - 22 T KM SO TR A ALZ , 1 U8 Hh [ A4 I A8 FL 23 T 28 R 71 A FH
Y 5 LR TR TR A W0 AE Rk 5 30 It v e 3o e Jis €8 0t A0 K P24 o B AL S I T R OA
1.85g(91.6%) .

[0188]  1H-NMR (400MHz,CDC13) :87.360 (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 (heptet, 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)

[0189]1  3C-NMR (100MHz,CDCls) :8173.137,159.026,133.644,131.769 (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,

[0186]

3
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21.785,6.878,6.794,4.995,4.897,4.874

[0190] i{ﬁﬂlz

01911 (2) -7- ((1R,2R,3R,5S) -3,5- & 3}-2- (R,E) -3-FH-4- G- (ZHH L) KK
) T-1-0-1-38) IR IE) Pi-5-Ja R 7 2L s (MR AT 51 20)

[0192] R sSEI L1 =4 (0. 8g) kT 10m1 N EHAN2m] /K, 2 JE¥S N0 . 1gXf 2R he i —
IKE) o AE 2 T K S SIS VR LN I 94 4 B 210052 21 PR AN B2 o WS In30m 1 £ PR £ i
DAL REEAIAH 43 25 o M AR R S VA RN Eh K BRI B HLZE , @ TR BR B T8, H& 2 A
7 7% R CAHE R B I 75 L B A5 o J sk e e v A0 R 1] AR 1T 21 R HL2 JE TR T e 4 LA R
A0 . 44l AR BT HI . P2 UPLC (ACQUITY UPLC HSS C18) 4h#iT ir , JC vl A4 Wl S 4 4k A
e H AR5 199.9% .

[0193] <513 21 1 838 i JL A0 s i 4 iy AR i 1) 2 AR ) 4

[0194] =13

[0195]  (57) -7- ((IR, 2R, 3R) —2- ((R,E) ~4- (3~ (=4 H ) KAL) -3- (Z L MR A L)
T 1453k -3-= 2 Rt b | I -5 AN TR ) B -5 Hiiie S A R g

O’l\

(@]
[0196] M
__.':: i = O CF3
TESO OTES

[0197]  4500mL =Hipe i B KT FHAEHAR TR EHA-T0C T R,E) - =23 ((4-
(ZTERGEE) -1- (3- (=P &) AR T-3-M-2-28) &) fikke (22.53g,
35.46mmo 1) F1200mL Y S WK R 78 N B e BRI A , 2 52 s i iE T 254 (22.2mL, 1. 6M, 7
) S E AL (3.18g,35.46mmol) 7E30mL PY S MR H (1 B IR A HB-10°C A2 )5
AR R4 (17.76mL, M, ZERE ) A A AT LG JBVA RIS s N3 e i ke,
[F I 3 FE 3053 81 AR S5, FE-T0°C F & 1053814 R, 2) —7- (3-= & B fik b i F -5 A A k-
1-Hi—1-3%) Pi-5-JBR 57 N FEE (4.5g, 5 5%5, 6- 2 20 A4 A) 7 15mL IY &R HH 1) 75 7R
MBS BRE D H  FEREFE20 38 5 , S SR SR 219/1 (v/v) HIFINHAC1/NH4OHZK
TR A P DLgEAT A 40 5 o F R G R A BUK % JZ - & H A HLZE H 4 To 7K Mg S04
o9 R TR HLAE R R AR A WL O b S G IR L ERIIR -G AR b BE B i@
I RERR S A = o b AL S I PR 2 5. 10g (59.3%) o

[0198]  'H-NMR (400MHz,CDC13) :67.346 (t,1H) ,7.167 (d,1H) ,7.068 (s, 1H) ,7.019(d,1H) ,
5.670-5.782 (m,2H) ,5.264-5.408 (n,2H) ,4.956 (heptet, 1H) ,4.539-4.546 (n, 1H) ,4.033-
4.087 (m,1H) ,3.862(d,2H) ,2.491-2.656 (m,2H) ,2.119-2.400 (m,5H) ,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) .

[0199]  "C-NMR (100MHz,CDC1s) :8214.785,172.954,158.882,132.255,131.800 (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,
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21.740,6.764,6.680,4.859,4.752.

[0200] =14

[0201]  (5Z) -7- ((IR,2R,3R,5S) -2- (R,E) —4- (3— (=& FF &%) ZKE L) -3- (= L FREEA
B T-1-0#3) -5- 83 -3- (Z 2 Rrb b 80 IR Pi-5-Ja MR 5 9 3L g

o

TESO STES

[0203]  ¥$100mL = Fbe )i B KMt I HAER R AE-T0°C T (Z) -7- ((IR, 2R, 3R,
5S) —3-= b A -2- (R,E) -3-= 2 A IE-4- G- EHE ) KAL) T-1-1%-
1-35) 52 FL IR TR HE) Bi-5-)7 R 57 TN JLTiE (3.6g,4.95mmol) F150mL U U e 78 I 21 [ S %
M, 2 G R IIL-ZE 3k vE R 45 (4.95m1 , IM, ZE DU SR ) ARG, 18 [ S IR S FHE T
iR I FH 5 OmL Y RN B /K I TR K o 0 IR SV A P HEAT M 0 B H 4 B8 s ZEHUK M
A A NUZEFF A T 7KMg S04 T8 3k I8 HA [l ik HAE 28 N &K A HLIE AL H O bt 5
LR BRI IR A YDA i R i Tt o8 o ke P € 0 4 A HH = ) o A AL S WD P2 26 R2 L 4 g
(66.5%) .

[0204]  'H-NMR (400MHz,CDC13) :67.352 (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)

[0205]  '3C-NMR (100MHz,CDC13) :8173.159,158.958,133.553,131.781 (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.

[0206]  LL G515

[0207] i FHILHE N Rk 7 v HANS FHORER P R4k il 2% AR A 51 2%

[0208]  ¥g s 140724 (0. 8g) ¥ AT 10m1 P EHAI2m1 K H , 2 JE 8 IR0 . 1 g% FE 2R T iR —
IKEW) o AE 2 T K S SIS VR L/ININE I 94 4 B 210052 21 PR AN B2 o WS In30m 1 £ PR £ i
DAL REEAIAE 23 25 o M AR FR S VA RN Eh K BRI B HLZE , TR BR B T8, & 2 A
7 7% R DAL R B 5 75 L B A5 o J sk e e v i A0 R 1] AR 1T 21 3R HL2 JE TR T e 4 LA
A0 . 69g (11 AR BT F1 2% P4 UPLC (ACQUITY UPLC HSS C18) 23 #riin, KI4.95%5,6- %
MR 0.5% 15B-F A A A1 — LL H & Rl 4

[0209] 5116 21 18458 A LB 0 s 77 v ELd i PR P Ak il 2% il AR 1 51 2%

[0210] §WU16

L
-!“O
@)

[0202]
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[0211]  (57)-7- ((1R,2R,3R,5S) —2- (R,E) —4- 3— (=& HF &) KA K) -3- C o HE A
) T-1-13) 533 -3- (= 2 Hr ke 3h) B E) Bi-5- 141

HO-:. \)Ngo
= O CF

TESO 5TES

[0213] ¥4 10mL I 3E 53 T 3 EAF 1K) (2) -7- ((IR, 2R, 3R, 5S) -3- ((= & Ik dt) A IE) -2-
(R,E) -3~ ((Z LIk HidE) S IE) —4- (3- (ZH 5L KA HL) T-1-16-1-3%) -5- 3L K%,
B PRS- R R I FERE (1.5g, 306 FH 92114) A0 . 207 AR 22 e 154 i 107 i Vs in 31 25mL 5] Jeg e
AR IR TR BR A YIRS R ARG, o i AR R IR R B S R AR BRI LA
L.5gf =¥

[0214] i{ﬁﬂl?

[0215]  (8aR,9R,10R,11aS,7) -10- (=L FkELE A IE) -9- ((3R,E) -3- (= Mk AL -
4- (3- (4 IE) FEIE) T-1-14-1-3£) -4,5,8,8a,9,10,11, 1 la— NS LI [b] E L
Z& U K52 (3H) — i

= (@) CF

TESO 5TES

[0217]  fEZE FHEE T (Z) -7- ((IR, 2R, 3R, 5S) -5 2 3:—3- (= Z HmE ki L) 4 HE) —2-
(R,E) =3- ((Z 23R L) L) —4- G- (R L) KAL) T-1-M-1-55) F R F-5-
%18 (1.5g,2. 19Z2BE/R) FIN,N-" R N 2 i (0. 48g, >k H SL49116) 7£ 5 b (30mL) H 1Y
VIR IR EEA (0.30g, 2. 1322 B /R) , HAE IR M TSR S HE Lhr 4 S MR A
YA H F)-155-20°C H 454> BhiZ R Vs ind—— F 3L & FLnk i (0.45g, 3. 69Z2 BE/R) 7E &
Bt (5mL) H VAR - 7E- 15516 °C ¥ S BV A 1 B FE 3043 B o FH T R R iR &8 6 TR
(30mL) ¥ K RIR G4 7 B A HLZ - =S bt (30mL) ZEHUKYE 2 - &R B T8 5 I
BHLZ I8, HAEE N 4E LASRAF2 . Tk AR Ak &40 o e ik A 2 3 A AR i b i
Y, NI EEAE0 . 9g bR AL A1 . (61.6% 775 .

[0218] i{ﬁﬂl&;

[0219]  (8aR,9R,10R,11aS,7) -10-¥%-9- (R,E) -3-}H-4- 3- CHE ) KEH) T-
1-J#-1-2%) -4,5,8,8a,9,10, 11, 1 la— )\&EIF LI [b] A A 22U G -2 (3H) ~id

3
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o)

a2
= O CF

HO OH

[0221] Mg 5f FH 2R R G — K540 (0.20g, 1. 1mmol) ¥ % (8aR,9R, 10R, 11aS,7) -10- (=2
TR EIL) -9- (B3R, E) —3- (= LR A IE) —4- G- (S &L KAL) T-1-4-1-3%) -
4,5,8,8a,9,10,11, 11a~ )\EIA LI [b] A A 22U -2 (3H) M (0.9g, K H SEAI17) 7EH
fig (50mL) PR AR IR SRR AR 2he (TLCHE M) o 28 )5 , FH M AR B S A 7K
VIR (20mL) VK R SIRA Y, BAERE TR EE . H AR TR AR R . 0 B A HLE
M G BEZERUKYE 2 B TRIREET IR G H A NLE , I8 H R UE M IRFF LIRS 1. 14
P P A 2 PO AE L I 3 — 2D AliAh DSRS0 . Tg =9

[0222] S0 =40 AL A Sl e

[0223]  {di I B2 FI3N. NaOHZK 45 i 0T P-4 B FE o 7625 °C R 2h )G , BRALIR &3 4 1R
CTRAERL AR TR Aa R B 5, SRASREL ) i AR %) 22 1R « 158 FH DMF I K2COa FH 2R P 5 i
A H AR TG 2 ZR IR - 760 °C R 2h ) , IS /K AN 4R L Bis 9 FH 1R S BR A AL o 78 15— e 4
KBV IE , SRASHH ) B AR 1 1 2= H P20 UPLC (ACQUITY UPLC HSS C18) 4:H7 i , K I
0.02%5,6- A FHIEF0.01% 158- R

[0224]  fEP=P iS5 LR L BREVIR AV E 45 LA3R150. 5g iR — 45 f Y (mp1 135118
C) WIAR A -

[0225] & & =i SR AR & B I E

[0226] S P2 IIRE B 52 5 b SO I e S A 1 BT I AR ) 149 7 325 o SR AR il
R AT H 2 B PP UPLC (ACQUITY UPLC HSS C18) 40 Mr Eom, R KI5, 6- = 2 5 4k . 15
B S A A BRAT AT HL B A A

[0227] LU S 1 9% 23388 Jk 5 AT A FR A4 i) 2% ittt AR T 510 35 A0 HL o )

[0228]  LL 519

[0229] (2R, 3R,4R) —2-J& A3k —4- (FUT & —H AR A D) -3- (R, E) -3- (= ZIERERE A
5 —4- Q- (5T 4R REHD) T-1-J/28) HR R

3

0
‘.\\\\/
[0230] ,©\
3 Z-di® CF3
TBSO OTES

[0231] 4 100mL = FGeii B KBTI HAEZ N A EE-T0C 4 R,E) -=24% (4- (=
TERGH) -1- G- (SR KAL) T-3-—2- 545028 rElx (15.11g,23. 8mmol) A
20mL VY SR G N I 21 S SEEIR 5 2 JE 2 s I IE T R4 (14.9m1, 1. 6M, FEC e ) o K
LA (2.13g,23. 8mmol) 7E20mLPU Sk g 1) B VR IR VA E130-20°C , 2 J5 320 1% Vs in FR 6 4
(11.9m1,2M, 7EBEF) A 35 51 A W& SRR L N2 R REBeXi A , [ 3460 734
SRIG, Z1053BP7E-T0°C N (R) -2 5 3 —4- GRUT 2 — FF B rb e S8 5L BRI -2 J B (3¢,
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11.9mmo1) 7£20mLPY Mk ARG = () I WA I 21 s BB S 0 200 Bl S , ¥ IRONVIR &)
W51 219/1 (v/v) WIAINHAC1 /NHAOH K ¥ 8 VR A 40 H LA HEAT AH 23 85 o FH R TR AR HUK M
. B IFA VLRI EMIREET 5 L8 R HAE B2 N 28R A LSl ik alifb 1
P H 2 JEAEIRE R4 AR L2 . 68ghn AL A4 B3T.T% P %K) .

[0232]  'H-NMR (400MHz,CDC13s) :67.376 (t,1H) ,7.201 (d,1H) ,7.088 (s, 1H) ,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)

[0233]  '*C-NMR (100MHz,CDC1s) :6214.838,158.867,134.874,132.369,131.982(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)

[0234]  LL #5120

[0235]  (1S,2R,3R,4R) —2-4& P 3E-4- GRUT & —H AR A ) -3- (R,E) -3- (Z 43k
P A AR —4- (3— (U 3h) R T -1-M52%) R BT

HQ
i ..\\\\/
YN0 CFs
TBSO OTES

[0237]  ¥4500ml = ke B KBt I HAER N AE-T0°C ¥ (2R, 3R, 4R) —2-J& A
Fe—4- GRUT W BB FE) -3- (R,E) -3- (=2 AR -4- G- (ERF i) KE
B T-1-453) PR EH (2.68g, 4. 48mmol) F130mL YU &6 M Vs N 2] s SB35 38 % Vs
INL-ZER S FEEE (Uml, IM, FEPU SR ) AR5, A8 I BITR G P+ 2 = 5 JF FH 30m L A e
A KV TR K 50 [ VR A AT A4 B 9 H G R BB A BUKYE = B IR A NLUE &
IR B ER T8 o 1 98 Hh [ BLAE 308 T 28k tH A MLV 71 o d i il Al AR 7 ) HL 2 5 7R K
JE N4 AL Sghn @b &4 (93% 77 %) .

[0238]  'H-NMR (400MHz,CDC13) :67.369 (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,6H) ,0.046 (s, 6H)

[0239]  '3C-NMR (100MHz,CDC13) :8158.935,137.697,133.401,131.625(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)

[0240]  LhAgsfp21

[0241]  (1S,2R,3R,4R) —C.-5-M&IR2— M5 h Ak —4— (BUT 2 — W Bt e S 28) -3- (R, E) —3-
(Z O HAEREARIE) —4- (3- (AR KAL) T - 11650 B0 I
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= O CF

TBS@T éTES

[0243]  ¥¢50m1 P 351 [ i B B KB I AR R T ¥ #0 . 44 10m1 DMFH ) (1S, 2R, 3R,
4R) 2T FE—4- GRUT 2 R IR L) -3- (R, EB) -3- (= 23Rk FE) —4- B (=5
FHL) KAL) T -1-%32) P (1g,1.66mmol) .0.05g (0.33mmol) DMAP.0.21g (1.83mmol)
5-CUEHIRAN0.41g (2.00mmo1) N, N — IR L filk — 3V e s 0 31 Jse S B A o 8 I VR A5 0 FE
40°CF k247 INb] o FH1Om 1V FHBS IR S BN K I 0 K S o K S VR A W) AT A8 43 B8 9
LR GIRABUK M & FFENZFFE KRR T8 L H A HE R T AR A
ML) o a6 38 Al AR = ) HL 2 J 0O k4 LLIR (L 1. 05 g5 AL &4 (90.52% 77
)
[0244]  'H-NMR (400MHz,CDC13) :67.379 (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)
[0245]  'C-NMR (100MHz,CDC13) :6173.099,158.943,136.581,132.521,132.027,131.663
(@) ,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)
[0246]  LL #5122
[0247]  (8aR,9R, 10R,11aS,Z) -10- GRUT Z& = H Jea b s JE) -9- (R, E) -3- (Z L H&E R
AIE) —4- G- (ZHE PR FEFD) T-1-4%) -4,5,8,8a,9,10,11, 11a— )\EIF LI [b] 4
IRZE Y 452 (3H) i

o)

3

C

= o) CF

TBSO OTES

[0249]  #£50m1 5 291 [ Ji% Joe I B K BE T A AR U A 30 b 4m] & be ey (1S, 2R,
3R, 4R) ~CL -5 M MR 2 TN 3 —4— (U T % W kb AL -3- (R,B) -3- (=2 eERER
HE) —4- (3- (g L) KAL) T-1-12%) AR RS (0.2g,0.29mmol) A10. 02g A% v A7 fi
AT I B S NI o 8 S TR A YA A0°C R I8 /NI o 81 /N FHO . 4m1 2 B e i
VKN o o 2 NI A AT M43 B H ) 20 TR 20 1 RN Am L FIRR TR S B 7 VS TR A B K
B A NLEFFETOK IR B T4 o ik 8 & BLAE B 2SR 28 Rk A LA 7 ol e ik ol
W =) B2 JE AR R 4E LA A 30mghn /AL 54 (16 % 7= 3%

[0250]  'H-NMR (400MHz,CDC13) :67.346 (t,1H) ,7.187(d,1H) ,7.075(s,1H) ,7.023(d 1H),

3
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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)
[0251]  '3C-NMR (100MHz,CDCl3) :8173.569,158.912,132.088,131.944,131.299 (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)
[0252]  LLsipl2s
[0253]  (8aR,9R,10R,11aS,7) -10-¥#-9- (R,E) -3-8H-4- 3- CHE ) KEH) T-
1-¥#2%) -4,5,8,8a,9,10,11, 1la~ )\EI K I [b] FH A ZE DY Ja5-2 (3H) i

o)

__.':: / = O CF3
HO OH

[0255] (8aR,9R,10R,11aS,7) —10— (iU T FE = ARG 4 ) —9- (R, B) -3- (= 4 ik
B s dk) —4- (3- (S5 L) ZR5IE) T-1-J448) -4,5,8,8a,9,10,11, 11a— )\ A LI [b] &
ZIRZE DU I5-2 (3H) ~fi (20mg,0.003mmol) FH1ml TBAF (1M, 7E PU S I ) 7 03] 10m1 [ JEE
BRI B S B IR A RE2 /N B 1m 1A FINaHCOs 7K IS R K o SR I » RHE & Y347 A 2y
B H AR CEREERUKYEZ & A HUZ IR T K Mg S04 T4 o 3 8 H [ 4k B AR A F 280Kk
H AN T o 18 I ol Al AR = ) B2 5 AR T W 4 LR At 1 Omg 2 % SN b /AL &
M. (80% =FK) .

[0256]  j=Wprh Rl A A M E

[0257] g FH IR N3N NaOHZK M L = IR R il o £E25°C T 2h 5 , IRITR & 19T FH LR £ 1
A AR TR AR A B Ja , 3RASRE il Hh AR 1T 51 25 R o 45 FHDME Hh YKo C O3 R 28 PR 26 s A L
%1 i1 AR AT 8 R BR - £60°C R 2h i , IS IN/K A 2 1R £ B 3-AT A0 B8, F 4R TR AR BUK 1
2 AR TR Ga B I » 3R A 1l AR AT 51 2% = UPLC (ACQUITY UPLC HSS C18)
ST, KIN2.6%5 , 6 X P AR Al — e H g S M4

[0258]  'H-NMR (400MHz,CDC13) :67.387 (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)

[0259]  '*C—NMR (100MHz,CDC13) :6173.471,158.593,135.147,131.937(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

[0260] 545124 21 3038 ik o A5 S5 S ] % 3 iy 71) 2 A0 HL o ) 4

[0261] i{ﬁﬂzz}

[0262]  (3aR,4R,5R,6aS) —4- ((3R) -5~ K33~ (DY & -2H-ME MR —2-3) 48 2L) [ ) -5
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((YZ-2H-ME MR —2-3E) 5L 7N A -2H-20 3 [b] Wk -2~ il

o)
o
THPO OTHP

[0264]  7F 505 N B AR — /K &4 (0.46g, 2. 4mmol) ¥ %) (3aR, 4R, 5R, 6aS) —75
A5 A4 (R) -3-F -5 AL ) P I [b] BRI -2- (15.0g,49. 3mmol) 13, 4-—
S -2H-MEM (12.4g, 147 . 4mmol) #£ THF (200mL) H (¥R IR &P k2 . 5hr (TLCMA
M) o ¥ g B S AL AN 7K I (200mL) B3] 21 [ VR -G 4 v FE8 I A #5708 e 73 B A AL
JZFF R 8 (200mL) Z2BUK 1 JZ « R BERBE 115 FE A HLZE , i U8 [ AR HAE R T
WAREI LLIR1F26 . OgHH =4 o e i A il Al A R P ) H 2 5 PRI T k4 AR E22 . 1 gk
B EY) (95.0% 72 3) .
[0265]  'H-NMR (400MHz ,CDCl3) :87.209-7.247 (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)
[0266]  '3C—NMR (100MHz,CDC13) :6177.706 (177.531,177.425,177.235) ,142.434
(142.403,142.130,142.100) ,128.369,128.240,125.811 (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)
[0267]  sE44125
[0268]  (3aR,4R,5R,6aS) —4- ((3R) -5~ K33~ (DY & -2H-ME MR -2-3) 48 2L) [ L) -5
((DYE-2H-ME g —2—3%) 538 S E-2H-28 1 FF [b] MR —2 -1

OH

[0269]

il O
"3

THPG OTHP
[0270] ¥ (3aR,4R,5R, 6aS) —4- ((3R) -5 FE-3- (WU -2H-ME I -2-3%) S IE) [ HE) -5-
(VU —2H-ME iR —2-2) 48 E) /N E-2H-34 8 FF [b] L -2 (22.0g, 46 . 6mmol) ¥ il T-F 2K
(200mL) H1, 2 JE ¥ FF)-70°C , HiZ 7R JIDIBAL (1. OM, £E & %eH , 60mL, 60 . Ommol) . 2R J5 il
I AE-70°C R IN S AL B2 0 MR /K 1A T (10mL) 852K I o 7F 25 1 T K T 45 VR 5 40 it 13 2
200mL2MA FR AN KU T R 4R SRR HE 300 Bl 7E 0 S A HLE J5 5 B B (200mL) I E 7K
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PEJZ AR T W4 & 5T BB HLZ L3R4S 30 . Og il bR AL &40 o
[0271]  "H-NMR (400MHz,CDC13) :87.237-7.274 (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,3H) ,3.603-3.688 (m, 1H) ,3.446-3.504 (m,
2H) ,1.183-2.833 (m, 26H)
[0272]  '3C-NMR (100MHz,CDC13) :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) ,25.482(25.436,
25.292) ,20.275(20.206,20.070,19.994) ,19.523 (19.295,19.045,18.931)
[0273] =426
[0274]  (7) -7- ((1R,2R,3R,5S) ~5-F% -2~ ((3R) ~5- K FE -3~ (VY & ~2H-Mt I -2-3E) 4
F) %3 -3- ((PUE —20-A g —2—3) 4838) R IR IE) Pi-5- IR

OH

\.)/\AO
[0275] I~ F

THPO OTHP

[0276] ¥ (4—F2 T 3E) = FEIR A0 (84.0g,189. 5mmol) FIAL T EE4H (44.0g,392. lmmol)
FETHF (700mL) HH 1) =77 4 1 21 -20 C H LR FE30min. 7E-20°C R0 (3aR, 4R, 5R, 6aS) —4-
((3R) -5 F-3— ((PUE —2H-Mt g —2—J%) 48 0%) 3 ) —5- (DY —2H-ME R —2— %) %A 3%) 75
S -2H-3R IR I [k —2-FF (30g, 3k [ S2451125) ZETHF (50mL) A& EL¥ S N VR & W+
16hr o 2R JE s DAL B M AT ZK ¥ W (500mL) FF 78 F il I K B 45 B 07 I 1 30min o 764 B
BHUZ G, 8 L N 2MIm R S A R /K MR 2 1 715 21 pH6 . 03 H 48 £ 1 (300mL) 2 HY . 48
TR BT 5 FE A NUZEFHAE T T k46 L3R 1554 . 0gfl s @ik &4

[0277]  'H-NMR (400MHz,CDC13) :87.248-7.289 (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)

[0278]  '3C-NMR (100MHz,CDC13) :6177.789 (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

I
|\O
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(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)

[0279] =427

[0280]  (8aR,9R,10R,11aS,7) -9- ((3R) -5 2K I-3— ((PUE -2H-ME Mg —2—F%) FA2E) [ ) -
10— (Y& —2H-Nt g —2-3%) 48 3E) —4,5,8,8a,9,10, 11, 1 1a— )\E K 3 [b] 2 H 2 PUIE-2
(3H) —

ALK

THPG OTHP

[0282]  FH2,2 - mkiE —Hifk (28.9g,131.2mmol) A1 =KL (39.2g,149.5mmol) &b FH
(Z) -7- ((IR, 2R, 3R, 5S) -5 2 4:—-2- ((3R) -5— K H-3— (VU S —2H-Mt Mg —2— %) S 2%) 3L -
3= ((PUE—2H-RHk I -2- ) 4 08) 2R E) BR-5- IR (52g, >k H SE44126) 78 — H1 2K (250mL) H
TR R G R =R T AER A IR S Y8 FE2he Q4 RS IR -G Y N #2180 °C IR
18hr (TLCEE ) , 2 J5 7E kR T FEBR — W1 2K o BRI S A A /K I  (200mL) Bk R ) 9F
F 412 15 (200mL) 220 . B R BT 1A ML Z FEAE I T K 4 LL3R1S.80 . 0g 4t /=4 . i it
FE A ALK P, TR AELT . 1ghn AL -G (68.0% 772, 3N HE)

[0283]  '"H-NMR (400MHz,CDC13) :87.240-7.282 (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)
[0284]  '3C—NMR (100MHz,CDC13) :6173.873(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(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)

[0285]  sL441]28

[0286]  (8aR,9R,10R,11aS,7) -10-F23E-9- ((R) -3-Fa 252K KL H) -4,5,8,8a,9,10,
11, 11a—)\EIREIF [b] A 22 VU452 (3H) — PR
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HO B

[0288] Mg xxf FH KRG — /K& 4 (0.34g,1.8mmol) ¥ % (8aR,9R, 10R, 11aS,7) —9- ((3R) -
5 R JE-3- (PUE-2H-ME R —2—2) S 58) [ L) 10— (DU S —2H-ME Mg —-2-2%) 5 2E) -4,5,8,
8a,9,10,11,11a—/\EAI LI [b] M ZEVUM-2 (3H) - (17.0g,31.4mmol) 7E H E
(170mL) H PR A iR T RR G FE2he (TLCERI) o 48 5, AR IR A 47K
VR (200mL) YK R BEVRA YD, HAE D TR 5 FHEE . FH LR 15 (200mL) ZE B0 R - 57 B8
FHVZ . HL R B8 200mL) ZEHUK M JZE AR BT 1R IF A HLZ i JEIF AR IR T ik
iCLIR1F16. 3gHH W o I A i AR AR =, T2 64E9 . 2874 (78.6 % 7= 28) Adi =)
MK S LR CERIR-E Y4 & LA3RAS8 . 1g H B iE (mpl14F118°C) o

[0289] &5 i bk AL & W) ) x— 33 Bk AR AT 59 B LA LAR 2L 20 B2 RO R FFAEIE : 9.0
10.6.14.5.15.1.17.3.18.2.19.6.21.0.21.2.23.4.27.69.37.8.44.1,

[0290] Al fA & E O MIE -

[0291] g H HH B2 AT BN NaOH /K A VU FARE b (&5 8 BT P40 56— IR &5 & B P2 000 S B — IR 4 fm
(RIEVR AN EE —IRZE SR 7)) AE25°C R 2h)a , BRALIR &Y FH LR LR 2 B 75 15— 4
REEW 5 HASR il 15 B 51 3R o 15 F DME A 8 K2 COs AN 2Tl 74 o B A KL 1)z 2E AT 51 R TR
FE60°C T 2h)a , IS 7K A1 LR L BRI HEAT AH 43 B8, FH TR L BR ZE UK 1 J2 o 76 T - IR 4 A6
B 5, FRASFE 8 71 21 2 P IHPLC (3E 27 17] (Phenomenex) Luna bum & 4LHE) 47

DIRTZND LT P

[0292]

FE il 5,6- A A 1585 44
Shemr 0.10% 0.06%
B—IRGE A 0.01% ANT] Al
I 0.16% 0.12%

B oREEN G ANT] Az ANT] Al

[0293]  'H-NMR (400MHz ,CDC1s) :87.239-7.276 (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)

[0294]  '*C-NMR (100MHz,CDC13) :8173.880,142.092,131.162,128.422,128.399,
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

[0295]  =z451|29

[0296]  (7) -7- ((IR,2R,3R,5S) -3,5~ #8342~ ((R) ~3— R FE-5- K I L IEL) PR IE) BE-5-
IR
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OH

9 S
[0297] m

HO 6H
[0298]  FHSNEEALH /KW (2. Tml) ALFE (8aR,9R, 10R, 11aS,7) ~10-¥%3£-9- (R) -3-¥%
Fe-5-IR AR H) -4,5,8,8a,9,10, 11, 11a— )NEM K I [b] A2 VU452 (3H) - (1. 0g,
SEAG 28 (1) B8 IR &5 i JE B PR ) 7E10mL2— TR B R BV IR . 7E50 °C 1 K TR A P I FE T
2hr o 72 H I MR A W) B3NSR B /KA I — 2 T RlpH8 . 5 0. 2., FE ek T B ik R 7 ¥
Ao FHBR R S A AN KA (20mL) FNZR 2. T8 (20mL) PR iR R o 76 =I5 N K IR A Y i+
I35t 23 TR U AN K M AR - 78 23R FHSNER B /K s 0Ks /K v )2 8 5 BJpH3 . 0+0. 25F:
.12 .1 (20mL) 25 . 8 0 B B T B A M2 A2 Dol R NIk 4 LLASRAS L. 3l il 3H A 71 2=
iz o
[0299]  j*Wprh Rl A B M E
[0300] g FHDME A [¥]KoCOs R 2R PR 42 B8 A4 L = PRI i o 7E60°C R 2h Jig , IR IR N 2R 2.
Be AT A2 85, F O B8 R R HUKYE 2 o R TR IR 4 2 U 5 , SRR I B3 AT 51 25
FEEIHPLC (FE S TLuna Sum 58 ALAEE) AT R , Jo Al R I S A 44k
[0301]  'H-NMR (400MHz,CDC1s) :87.253-7.282 (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)
[0302]  '*C-NMR (100MHz,CDC13) :8177.382,142.178,129.555,129.512,128.487,
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
[0303]  =244]30
[0304]  (7)-7-((IR,2R,3R,5S) -3,5- —FH-2- ((R) -3—- -5 FL L IR IL) IR IE) Pi-5-
e SE N EREN IR TIES)

‘\\O

HO OH
[0306]  HK2CO03 (1.38g,1.0mmol) FI2-fl P4 (1.13g,6.6mmol) b3 AH il fu $H AT 51 &K IR
(1.3g, 2k H S45129) FEDMF (13mL) 1 FIVA TR - 2R 5 I VR & I7E80 C R AE AU F i dk2hr
(TLCHE I o7 m7K (40mL) FZ R Z. g (A0mL) FEK R A48 FE 10min. 2 /K523 FH 4R
R (40mL) 22, H AR T 156 I 1A HUZ 72 IR T R4 LLSRAF L . 1 il H 30 71y 1)
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3o ]I A e AR R 3 AT A 2R H S AR R 4 LLER R0 . T I R H AT A1 R
(60.3% P73, 240 8 P2 IHPLC (3E % [ TLuna 5Sum AL 0HT 2o , JC ml A I 55 4
) .

[0307]  '"H-NMR (400MHz,CDC1s) :67.262-7.293 (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)

[0308]  '3C—NMR (100MHz,CDC13) :6173.476,142.072,129.590,129.322,128.393,
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

(03091  HH il HLH F #1238 n] an sz 1 1A 1270 By ik a8 i fe e A AN B b A Sk 4l Ak . P24 )
HPLC GEZ 1Luna Sum % AbAE) 7 8w, Joml ke I S A4 A sl 4 i

TESO 0

TESO OTES

[0311]  '"H-NMR (400MHz,CDC1s) :67.257-7.294 (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)

[0312]  '3C-NMR (100MHz,CDC13) :8173.197,142.692,130.122,128.953,128.293,
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

[0313] 4531 21 37 ) 2%t 3 iy 271 2% FH . v [ 4

[0314]  =2f531

[0315]  (3aR,4R,5R,6aS) —4- ((E) -3,3- "5 4-HKEE T-1-1F-1-3) -5- (U E-2H-"t
WRj—2-3) S 0E) /NS -2H-38 I [b] Heipg —2— i

OH
9
R PSS
Q\NO
THPO FF

[0317] 4% (3aR,4R,5R, 6aS) ~4- ((E) -3, 3~ 4~ T -1-435) N EA-5- (W21~
N PR — 2—JE 48 L) BRI [b] Wk — 2R (47.0g,0. 11mol) VA fi# T H 4 (500mL) B, Z J5 ¥ &
F|-70°C, FFiZ WA IIDIBAL (1.0M, fEC ke, 172mL,0. 16mol) o 4R fGil i 76 -70°C s &
1 B B AN K I IR (25mL) VK R N o 7E 35T K BT 15 VR 6 0 A0 13 21 2M % BR S EN /K I
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(500mL) H -4k L4 FE:30 53-8 o 753 BS A WL S5, F4500mL FH 2R 8 IR 7K P )2 o FE 93 T e 4
E B NZ LIRS 48g M bR B AL & W)

[0318]  '"H-NMR (400MHz,CDC1s) :67.266-7.316 (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)

[0319]  '3C-NMR (100MHz,CDC13) :8157.963 (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)

[0320]  sE41]32

[0321]1  (7)-7-((IR,2R,3R,5S5) —2— ((E) -3, 3- —F—4-AE I | -1-H-1-%) -5-F 53—
((DYE-2H-ME Mg —2—3%) S0 2R HE) Bi-5- IR

HO v(\/go
[0322] ~NF /@
<g::l"¢’f><f"‘o

THPO F~ °F
[0323] ¥ (- T L) =R KR 1k8% (198.0g,0.45mol .) FIAL T EE44 (102.0g,0.91mol )
FETHF (1L) o i) B3 A #1320 C H- 4R 57 30min, HAE-20°C R s (3aR, 4R, 5R, 6aS) —4-
((E)-3,3- o~ 4-REHE T -1-1d-1-3%) -5- (WS -2H-ME i —2-3%) S 0%) AN & -2H-3 1 FF
[b] W —2-F (48.0g, K [ 924131) ZETHF (100mL) 5 174 HAf S SVR & 3 HE 3hr . R )5
IS IS A ) ML AZK B (600mL) FE7E = IR R TS Bl FE30min £ WA WE G,
3 0 MR R SN A RO K 2 S B pl6 . 03 F 4 8 £ T (600mL) AEH . 28 i R B T
G IFRIENUZFFAERE T Weds L3RS 145 . gk il AL &4 o
[0324]  j=yrh Rl B M E
[0325] gt FIDME H [¥7KoCO3 RN 2R PR 2 T8 A4 L = PRI i o 7E60°C R 4h 5, INIIK N 2 BR 2.
PE AT A2 B8, FH G TR O BR A UK 2 o £ T 18- 4 A< YD I, SRAS A I 11— O At 96
AU A ER oA FTHRATZK HH 3N HCLBEAE il 1 1 -2 ARy th AT 21 3R 22 AR 97 . 7E25°C R 1h /i , U8
TR R S AN AN KIS W T H G TR G B AR X o AE T8 IR AR 2 U IS, 3R M il A 21 3R o Al
FEIIHPLC (HE 2 TLuna Sum 48 ALEE) 43 # s, KIN2.8%5, 6- R A R4
[0326]  'H-NMR (400MHz,CDC13) :87.244-7.302 (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)
[0327]  3C-NMR (100MHz,CDC13) :6177.516 (177.448) ,157.971 (157.926) ,138.983 (dt) ,
129.568,128.619,128.498,123.754 (t) ,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,
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33.444,26.544,25.724,25.550,25.337,24.639,18.893
[0328]  sL44133
[0329]  (8aR,9R,10R,11aS,Z) -9- ((E) -3,3- — @ —4-FAIE T -1-8-1-5) -10- (Y&~
2H-ML i —2-3L) 4 3%) -4,5,8,8a,9,10, 11, 11a— )\ &I 3F [b] S L FF 25 PU 4752 (3H) — i
0

e s

[0330] I~ /@
<g::l‘*f‘f><f“‘o

THPO FF

[0331]  FH2,2" ——mkiE —Hifk (90.0g,0.41mol.) FI=ZF L (123.0g,0.47mol .) b FH
(Z) -7- ((IR, 2R, 3R,5S) —2— ((E) -3, 3- @ —4-FHE T -1-1F-1-5) -5-FH-3- (WA~
2H-MLE W —2—-J%) 40 E) BRI ER) Pe-5-J@TR (145.0g, R H SEI32) 78 = 2K (2L) IR - 24
JETEZ IR FERSR MR IR AP H R L he B TSR & 90 #4280 °C H: £ 4 18hr (TLCI
M) 5 Z JEEIRE T g = H oK . kIR E ANV AR (1. 6L) MR iR R I FH O R B
(1.6L) 2. & iR BT A HUZ I AEWUE T R 47 L3322 0g k74 - i@ i A i 4l 4k,
FH=9, M HRAE26 . Ogbr B A4 (48 %6 7235, 3P HR) o

[0332] Wb Rl A B M E

[0333]  ffi FH B AI3N NaOHZK fift b = I B i o 725 °C 1 2hJim , IRALIR G W) F O 1R 4.1
ZH o AL TR IRAGFEINY 5 AT AL 1 12 OR 31 56U AT 21 25 1R - {87 FHDMF = [ K2C O3 A2l
P BE R ALK 1 1 1 -2 AR P b SR B 51 R BR « 7E60°C R 2h /)5, TR /K AN 2 18 2. B I 3k 4T M 55
8 G BRZEBUKYE JZ AR TR IR AR 2BV 5, SRAS AL 11 -2 R4 At 58U RT 21 3R o 468 FHTHE
KR 3N HCLREAH il 11 -2 PR 4 At 380 H1T 51 25 2203 7E25°C F Lha , U IR R S A FIK
W HAT S, O OFEZEHUK M 2 A TR 4G 2 G , SRR b S AT 71 3%
FH =P EJHPLC GE® [ Luna Sum — %840 AE) 70 #r 8o, KI0.4%5, 6- e X ka4k , HAH ™)
fIHPLC (Chiralcel OD-H) Z3#r &, KIHO. 1% %f W A4 44

[0334]  '"H-NMR (400MHz,CDC1s) :67.257-7.306 (m,2H) ,6.984 (t,1H) ,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, LH) ,
1.330-1.895 (m, 11H)

[0335]  '3C-NMR (100MHz,CDC13) :8173.546 (173.448) ,157.956 (157.888) ,137.872 (1) ,
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

[0336]  =431|34

[0337]  (8aR,9R,10R,11aS,Z) -9- ((E) -3,3- — @ —4-FEIL T -1-8-1-5) -10-¥ 54,
5,8,8a,9,10,11, 11a—/\EHI K FH [b] A IF 25 DY Jd—2 (3H) —
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[0338]

e
@]
>\§ &5

sofl'e
HO F F

[0339] ¥ nt FH ZERE R — /K-&4) (10.37g,54 . 5mmol) %R N (8aR,9R, 10R, 11aS,7) —9-
((E) =3,3- @~ 4—RAHE T -1-M-1-5) -10- ((PUE-2H-ME iR -2-2%) 54 2E) -4,5,8,8a,9,
10,11, 11a—)\EI LI [b] A Z A 22 DU 452 (3H) - (26.. 0g, R H SL451133) 78 FH i (200mL) H
(R B VAW T AR IR N IR S PR 2he (TLCWE ) o 2R 5, FH A A Bk 8 & B 7K Ve Tk
(300mL) K MR -G, HAEJUE 5 . H 41 £ 15 (200mL) ZEUR R 70 A WL
2. IR L1 (200ml) Z2BUK M Z . AR BT 16 IR A HLZ o JEIEAE IR T 4 LA
IR1530. 0ghl =4 o i ik i i Al AR =40, AT FRAE20 . Og bR Ak 54 (90.0% 7= %) .
[0340]  'H-NMR (400MHz,CDC1s) :87.273-7.313 (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)

[0341]  '*C—NMR (100MHz,CDC13) :6173.463,157.880,137.492(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

[0342] i{ﬁﬂ%

[0343]  (6Z,8aR,9R,10R,11aS) ~4-RFEKHFZI- ((E) -3,3- 4R A KT -1-JFHH) -
2,3,4,5,8,8a,9,10,11, 1la—t& -2 I [b] A I 2 DY M- 10— = i

g 2

[0345] FH=Z.J}%(20.6g,0.20mo1) 4— (— F L5 3%) mitng (0.62g,5.09mmol) AIEL IR Fk—4-
BRI (33.0g,0.15mol) AP (8aR,9R, 10R, 11aS,7) -9- ((E) -3,3- 4 —4- KA T-1-1%-
1-3%) -10-¥2%:-4,5,8,8a,9,10, 11, 11a— )\ IF L FF [b] A Z8 A 22 VU 4%5-2 (3H) —Hd (20. Og,
oK H 5251134) 7ETHF (200mL) H KA - SR JE AE =il F R SUR N LR & 93 18hr o K Bk
iR S AP A K VA (200mL) RITE [ MR A 40 b ELK B R S 08 #5738 o S A HLZ I+
M 18 2.6 (400mL) ZEHUK 2 . A IRIREE TR & H A HLZ o U8 W [ B UE T k4d
P LAIRTF40. Og =4 ol i A i Al AR = B2 JE PRI R4 LAFR 420 . Ogh Ak
H W (69.0% 7= 2) AFFRAR V)M BELS & LA 3 25 A &) (mpl105E]109°C) « 25 S bk
AL A W x— 3 2epn RAT I B R A LR LL T 20 B RIR I FF1iEIE :5.0.6.2.7.6.9.5,
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10.1.11.5.12.6.13.7.15.2.18.0.19.4.21.2.23.1.23.6.24.4.25.7.28.0.37.9.44 .1,
[0346]  F=WiR) e Ab AR LE 2R 0 M

(03471 {i FHHHI BEANSN NaOHK A DU FhAE o (45 50 0 =400« 38— IR &6 v IR P2 S B8 — IR 45
(RIE VAN EE IR 5 SR 72 Y)) AE25°C R 2h )5, BRALIR &Y FH TR LR 2 B 75 15— 4
REEW 5 HAS R il 15 B 51 2R o 15 FDME A 1 K2 COs RN 2T 74 o B A KL 1)z 2E AT 51 R TR
FE60°C T 2h)5 , IS 7K A1 LR L BRI HEAT A4 B8, FH TR S BRZE UK 1 JZ o 76 T - IR 4 A6
UG , SR AR ) P75 1 51 & L= HPLC (GE P Luna 5um S AbEEMIChiralcel OD-

H) 73 #r s LR 4

[0348]

FE il 5,6- A A XoF B S A
Shemr 0.44% 0.1%
BB—IRGE A 0.03% ANT] Al
I 0.87% 0.17%

B oREEN G ANT] A ANT] A

[0349]  'H-NMR (400MHz,CDC13) :88.055 (d,2H) ,87.601 (d,4H) ,87.477 (t,2H) ,87.389-
7.425 (m, 1H) ,7.206-7.258 (m,2H) ,6.948 (t,1H) ,6.832(d,2H) 6.161-6.222 (n, 1H) ,5.890~
5.984 (m, 1H) ,5.380-5.424 (m, 1H) ,5.321-5.371 (m,2H) ,5.166-5.224 (u, 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)
[0350]  '3C—-NMR (100MHz,CDC13) :8173.401,166.042,157.833,145.780,139.924,136.440
(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
[0351]  SE{536
[0352] () -7- ((1R,2R,3R,5S) —2- ((E) -3,3- -4 FEE T -1-1F-1-3) -3, 5- -k
L) BE-5-IRIR (b3 T 51 3R )

OH

[0353] I~ N\ /@

<§::l“4’f><fﬁ“o

HO FF
[0354]  FHSNESAALEN KT (80mL) AbFE (67,8aR,9R, 10R, 11aS) —4- K FE A FHEZ9- ((F) -
3,3~ T A-RAEH T -1 -2,3,4,5,8,8a,9,10,11, 1 la— & —2- 8 R 3 [b] A 24
LU H-10-FE K (10. 0g, >k H 5L 4135) 78 H i (60mL) FNTHF (160mL) H ¥ - fE & il T £
BN A IR B I PE 2he o FH 3N IR K S WCRE S ST 5 03— 20 3 FIpH8 .50 2 A
FEPHE A6 K320 VA 77 o FH R R A i AT /K 5 W (200mL) A 20 PR 20 T (200mL) s BBk 4%
VAL IR T RIRA I FES 2 . 0 FFUCEE A WA R K AR o 75 205 T FH 3NER R /K ¥ VUK
KR FIpH3 . 00, 297 FH 2.8 2. Tig (200mL) 2EY . BRI EE T A MR IR E Tk
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i ASRATF 12 Fil s AT 20 3R R

[0355]  j=iprh el A B A U

[0356] gt FHIDME HH [¥]KoCOs R 2~ PR 2 T8 A4 L = PRI i o 7E60°C R 2h Jig , IR IR N 2 BR 2.
BEIF FH O IR CBR 2R G4 o £ T IR G 20U J5 » SRAFRE i Ath 38 1 271 2= o AL = P T HPLC
(FEZ]Luna 5Sum S ALHEE) T W, o el K Ak, HA = #)IHPLC (Chiralcel OD-
H) 43 B w7 » o Ay A 6 il S A 4

[0357]  'H-NMR (400MHz,CDC13) :87.264-7.311 (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)

[0358]  '*C—NMR (100MHz,CDC13) :6177.972,157.926,138.547 (t) ,129.910,129.606,
128.779,123.723(t) ,121.826,118.167 (t) ,114.774,77.863,73.324,69.437 (t) ,55.532,
50.393,42.788,32.935,26.377,25.694,24.427

[0359]  =45|37

[0360]  (Z)-7- ((IR,2R,3R,5S) —2- ((E) -3,3- “H-4-FKEE T -1-1F-1-3) -3, 5- -1k
IR HE) PE-b- IR e N 2 s (f1 3R 21 2%)

A

[03611  HQ ©

. o = /@
= O

HO FF
[0362]  HK2C03(21.1g,0.12mol.) FH2- 4% (11.4g,0.08mol .) Kb R il 5 7T 51 2R IR
(12.0g, 2K H 5245136) 7EDMF (100mL) A (¥R - 28 5 K BLTR A I PE80 C T AR &V U T i bt
2hr (TLCWLI) o 8 b7k (100mL) A1 2.2 Z.Fg (100mL) H- I8 &35 £ 10min. 73 B K 1 2 A
LR B (100mL) 228, 2R T & FF B A ML Z FEAE IR R4 LSR5 14 0gH il o
AU 25 o 188 T A €0 3 4 A KL 1) th 550 A1 21 3R HL 2 S AR T A 4 LR AL 6 . 8g i Ath i AT 21 3=
(86 % =3, 2/ IR) A F=HIRIHPLC (FE 2 1Luna Sum 48 ALHE) 2 BT 57~ , J6 m G I 5 4
A, B =)IHPLC (Chiralcel OD-H) 23 M7 2o, J6 Al A R e S A4 425
[0363]  'H-NMR (400MHz ,CDC13) :67.293 (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)
[0364]  '*C—CMR (100MHz,CDC13) :6173.456,157.949,138.630(t) ,130.079,129.581,
128.601,123.567 (t) ,121.793,118.144(t) ,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
[03651 KL il fth 46C AT 471 2238 T U sz 1 1 AN 1 2 7P i Jd i e de Ak AN 25 b e Ab SR 4iAb K 7= 4
JHPLC (GE®'[JLuna Sum 4 AAE) 70 M W , Jo vl A ) S+ A Bl % 52, HOAH 7= 9 HPLC
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(Chiralcel OD-H) 7 #fr w7 » 70 A G I tsf okt S A4 o

o’l\

(8]

(0366] TESC% \/M

7 2
.G\fx\o
F7OF

TESO
[0367]  '"H-NMR (400MHz,CDC13) :87.257-7.304 (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)
[0368]  '*C—NMR (100MHz,CDC13) :6173.106,158.070,139.329(t) ,129.500,129.333,
129.211,124.179 (t) ,121.644,118.152(t) ,114.699,76.428,71.623,69.544 (t) ,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
[0369]  S45138 21451 4% 5 P 2k 12 4 iy 1) i A0 HL o ] 44
[0370]  =441I38
[0371]1  (3aR,4R,5R,6aS) —4—[3— G T 3k — F FE R e 80 J) Z83E) —5- (PU S —2H-MH g —2— 3k
) ANE-2H-2R I [b] MR -2

OH
o\

[0372]

5
THPO OTBS

[0373] 4 (3aR,4R,5R,6aS) —4- (3— GRUT 2 — W B ik e A 2L 28 3) —5— (U A - 2H- ML R -2
FLEIE) N E-2H-I8 I [b] BRI -2 (29¢, 58 . 4mmo1) 7E300m1 FF 2K A () V& ¥4 21 31)-70
CHZJEZEHRIN % T HE 048 (88m1,20% , FEC ki) o FH10m1 e A& 4k 5% A1 150m1
2MNaHS 0438 K I N VA4 » (R B 36 P30 43 o 4R Jia » KRR G-t 47 A8 20 25 HFH R R ZEHOK M
JZ o & TC/KMg S04 T8 WL FHAEUE N4 LA SRS 3208 =40«

[0374]  'H-NMR (CDC13) :84.972~5.616 (m, 1H) ,4.606~4.754 (n,2H) ,3.501~4.057 (m,
4H) ,1.177~2.300 (m,28H) ,0.826~0.952 (m, 12H) ,0.595 (m, 1H) ,~0.037~0.031 (m, 6H)
[0375]  '*C-NMR (CDC13) :8106.060 (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,
55.721,52.343,52.207,51.987,51.888,49.870,49.687,49.322,49.186) ,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,
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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
[0376]  SE439
(03771 (2) -7-[ (IR, 2R, 3R,5S) —2- (3— (R T 2& —H HhE e S ) 2838) -5 -3~ (JUA-
2H-ME -2 JE 4 3E) 1 38) PE-5- MR

HO

/ N\N=" "N\
CO,H
[0378] 2

:
THPO OTBS

[0379]  TE1FFREJE B B (438 T 3E) = F IR0 8% (102¢,0.23mol) FIRL T B4
(52g,0.46mo1) FETHF (700mL) H1 1) 274 #13-20°C , FF7E-20°C 44 (3aR, 4R, 5R, 6aS) -
4= [3- GRUT JE = F Ak e AU ) — 28 558) —5- (WU -2H-Mb g —2—JE A 0L) /N & —2H-38 11 3% [b]
ki —2 -1 (32g, oK H SEA5I38) £ 150mL Y 2k Wiy b 1RV Vs 0 21 e v HR I TR & )
PEA/N o AR 5 T IS A B A ATK VA R (300mL) FF7E S I T 4 T A3 B i W £ 30min . 4R
J& » RGP IEAT AH 43 25 B 2MAR R S AWV VK 7K )2 715 $1 pH6 . 0, 3 F300mL £ 18 £ 1
I B FFENZEIFEE T AKMgSOa T4 o ik I8 H [l 44 I 76 125 T 28 K A LI FRILA SR 15 61g
=9

[0380]  "H-NMR (CDC13) :65.238~5.449 (m,2H) ,4.590~4.662 (m, 1H) ,4.067 (m, 1H) ,3.803
~3.936 (m,2H) ,3.403~3.531 (m,2H) ,1.897~2.145 (m,8H) ,1.227~1.859 (m,26H) ,0.844
~0.919 (m, 12H) ,0.529~0.568 (m, 1H) ,0.00 (m, 6H)

[0381]  '3C-NMR (CDC13) :8172.165,135.337 (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

[0382] =440

[0383]  (8aR,9R,10R,11aS,7) -9-[3— (R T J& = H HLfik b A 2) 28 5%) —10- (PUA-2H-Mit
I-2-3£483%) —4,5,8,8a,9,10, 11, 1la— )\ EI~T[b] A LA 2 PU G2 (3H) ~Fl

(o)
o)
[0384]
F
THPO oTBS

[0385]  FH2,2 ——MitRE —AiEE (36g,0.17mol) F1 =K 3L (38g,0.43mol) b H (7) -7-
[ (IR, 2R, 3R,5S) —2— (3— (U] 2& — H B R e 4e 0E) 28 3L) -5 gk -3— (PUA —2H-ME g —2— 2

58



CN 104370786 B ﬁﬁ HH :F; 47/55 T

ASE) IR Pi-5— AR (61g, oKk H S24139) 7E250mL — FH 2K Fh AR . AR G AE il FEAA
R R TR A AR LN EUKE BT AR A P #2180 °C J5 R Fr 187N o SR J& » 7EJUE T #2 B
TR, I H200m I AR BR S AN KIS ARORE IR AR Y, H A 200mL & PR £ B 2B IR . 48 T 7K
MgSO+ A HLZ o 3t I8 H [l Ak HLAE s S AR B ANAAAMMHDRS CROEERIREY)
A SRk F5E 30t ROt v 8 3l ek e €2 e A AR 70 o B B B WD) 77 3R 26 (T5 %, 3BT
[0386]  '"H-NMR (CDC13) :65.246~5.388 (m,2H) ,5.098 (m, 1H) ,4.589 (m, 1H) ,3.459~3.918
(m,4H) ,1.249~2.477 (m,33H) ,0.867~1.021 (m,12H) ,0.579 (g, 1H) ,0.026 (m, 6H)

[0387]  '3C-NMR (CDC13) :8173.751 (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

[0388]  sfpil41

[0389]  (8aR,9R,10R, 11aS,7) -9- 3-F2HE %K) -10- (WA -2H-ME -2 344 FE) -4,5,8,
8a,9,10,11, 11a—)\EM L FH [b] A2 DY 472 (3H) —

[0390]
Q\/Y\/\/\/
THPO

OH
[0391] K (8aR,9R, 10R, 11aS,Z) -9 [3— GRUT 2 = H Rk e S 2) 25 38) - 10— (PU S —2H-Mit
-2-F4 ) -4,5,8,8a,9,10,11,11a~ \E M- F [b] A F M 22 VU 4% -2 (3H) - (25¢,
44mmo1) 7E350mL YU &R A149m1 TBAF (1M, 78 PU SUW IR ) w3 00 in 21 17 F [ Je B
1 7E50°C R ¥ SN VR S 3 /NN I F200m 1 4 AINaHCOs 7K TSR K o 2R i » PR & gk
1THGr B3 TR OB ZEBUKYE = o & FEA HLZ I T K Mg S04 15 o ik iE H [ 44 HLAE 518
NEKHAPIEFAEHC S L8R CBRER-E VIR 9t FE B B v e I e i (i 20 A0k
Vo bR REAL A PR 72 3N 15 (T5%) o
[0392]  '"H-NMR (CDC13) :65.243~5.322 (m,2H) ,5.109 (m, 1H) ,4.565~4.621 (m, 1H) ,3.475
~3.947 (m,3H) ,1.275~2.470 (m,36H) ,0.872 (m, 3H)
[0393]  'C-NMR (CDC13) :8173.797 (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
[0394] =442
[0395]  (8aR,9R,10R,11aS,7) -9- (3-4AfREEHE) —10- (PUS -2H-ME iR —2—FL 44 J%) -4,5, 8,
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8a,9,10,11, 11a~/)\EIIIF [b] 422 MY Jd-2 (3H) A

[0396]
Q\/\N/\/\/\/
THPO

(o}
[0397] % (8aR,9R,10R, 11aS,7) —9-[3-F2L) 2&3L) 10— (VYA -2H-ME -2 2L 46 ) -4, 5,
8,8a,9,10,11, 11a— )\&EI L IH [b] AP 25 DY Jg—2 (3H) —F (15g, 33mmo 1) ¥ fiF T 1 7[5 i
B R 150m1 H 8 BB 5, 7E0°C N4 (2,2,6,6-D0 FF 3R -IRE-1-3%) 40 H A3 (1.05¢,
6.7mmol) JRALAH (3.96g,33mmol) <72m1 3% NaHCOs7K & A126m1 12 % Na0C1 7K %k s N
B, 2 FFE IN300m1 7K F1300mL £ 1R £, 18 o ¥4 I NVR A I8 FE 1073 Bl o SR J5 , XRG4
AT A B IF F GR CRR A BUK T JZ « & I A NLZFF 4 T K Mg S0a 1 o 3 308 Hh B 44 H.7E 3
TR AR BAWIEF AL S GBR 4 BRVR A )18 1 1k i (Al Ak 7= 4 - br AL &
Y PR N 14g (94%) o
[0398]  'H-NMR (CDC13) :85.184~5.263 (m,2H) ,5.055 (s, 1H) ,4.475~4.528 (m, 1H) ,3.413
~3.3.885 (m,3H) ,2.609 (t,1H) ,1.974~2.537 (m,11H) ,1.474~1.817 (m,13H) ,1.213 (m,
8H) ,0.813 (m, 3H)
[0399]  '*C—NMR (CDC13) :6211.400 (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(29.163) ,29.026,
26.969,26.620,25.580,25.444 (25.406) ,25.337,33.834,22.544
[0400]  sE44143
[0401]  (8aR,9R, 10R, 11aS,7) -9- 34 fR%EHE) -10-#245) -4,5,8,8a,9,10,11,11a— )\ A
LI [b] A A 22 DU IE-2 (3H)

[0403] ¥ (8aR,9R,10R,11aS,7) -9- 3—4AfRZEIE) —10- (PU S -2H-Mk I -2- 4 KE) 4,5,
8,8a,9,10,11, 11a— )\&EI L IH [b] A I 25 DY Jg—2 (3H) —F (14g, 31mmol) ¥R T 1 7+ [H i
R 1) 140m1 FEEE o 78 2R TR0 R B R — K54 (0. 3g, 1. 6mmol) ¥ I 21 b e ik
FEORFF3/INS o SR J5 » FH70m 11 FINaHCOs 7K 5 ¥ 4 K I VR & ) HOGHIR & W0 gk AT A8 2 25 5
LR CPERAERUK M « &I A NLZ T K Mg S04 T8 o 3o i Hi [l 4 BAE L R &K A L
W AE O bt S G IR £ ERIIR -G WIAE b BE U W d i Fek Jis € 15 A A0 KH P~ LA 3R A5 Tg
WA AE0C NI MIE R T LR LW (35m1) W IFAINIE Lk (350m1) , [H] B 43 #:12h o izt €
AR AE C bt e g LLIR 1S5 . 6g [t 45 i Ak & (mp57360°C) .

[0404] 2 di AL S W) x— S 2ok AR AT S B B A LUK 29 LA R 20 FE 3R IR R REfiEI : 10,814 2,
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15.2.16.2.17.1.20.1.21.2.21.9.23.0.25.3.37.9.44.1.

[0405]  '"H-NMR (CDC13) :65.224~5.377 (m,2H) ,5.162 (s, 1H) ,3.811 (q, 1H) ,2.559~2.652
(m,2H) ,2.238~2.441 (m,6H) ,1.911~2.226 (m,4H) ,1.811~1.894 (m,2H) ,1.481~1.722
(m,7H) ,1.270 (m,8H) ,0.872 (t, 3H)

[0406]  '3C-NMR (CDC13) :6211.863,173.569,131.261,127.458,77.513,73.999,51.820,
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

[0407]  S2{5144

[0408]  (7)-7-[ (IR,2R,3R,5S) -3, 5- 2 H—2-3— A AU IL IR TR L ] Bi—5- 17

HO

Z
CO,H

HO

(o
[0410]  {E1TFE R #60m] 2-REE A8 . 5ml SN AL BH/K A T 1) (8aR, 9R, 10R,
11aS,7) -9- (345 fCZ %) -10-#23L) —4,5,8,8a,9,10, 11, 1 1a— )\ E IR IF [b] E I HA 24 Y
J#5-2 (3H) M (5.5g, 15mmol) [ F i H 2 /N o W VA P74 4 21) 25 I 5 FH 3NER R 7K I3 VA
Y HpH8 . 5. [ J5 , ARV T T A2 42— TR % 5 FH 100m 1 7 AINaHCO3 /K 15 VB A B S N A » FH30mL 2
PR T e e 7 8 AR 2 B Rk L FH INER 8 K S K /K M J2 1 719 21 pH3 . 2R S5, H100mL £ 1R
LR R AR 1 /KM 2 - 22 T0 /KM S04 T-ER A HLIZ , 1 908 HA [l A4 5 7 35025 71 728 R A BIL 7 LA
K156 5gkHL &

[0411]  P=rh Rl i B 0 M E

[0412] gt FIDME A ¥]KoCO3 R 2~ R PR 2 T A4 L = PRI i o 7E60°C R 2h Jig , IR IR N 2 BR 2.
BeIF FH O IR CBR AR G o AE T8I 48 2 BV IS, SRATRE 1) e A 22k 5 0 1 270 B o A = 4
JHPLC (E®'[TLuna 5Sum 48 ALTE) 40 M7 Bon , Jo vl & il 5= 44 44, HOHL Z ) M HPLC
(Chiralcel OD-H) 43417 , Jo Al Aar Xy Bt e A 4 o

[0413]  "H-NMR (CDC13) :65.320~5.458 (m,2H) ,4.128 (m, 1H) ,3.862~3.870 (m, 1H) ,2.540
~2.652(dd,2H) ,2.392 (t,2H) ,2.317 (t,2H) ,2.045~2.2826 (m,8H) ,1.340~1.9394 (m,
8H) ,1.239 (m,8H) ,0.799~0.880 (m, 3H)

[0414]  3C-NMR (CDCls) :86212.181,177.956,129.545,129.280,78.394,74.242,51.873,
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

(04151 SFH il 55 P 22 % U4 1 270 T30 T 4 S 48] 1 1 RN 1 20 i de ok Ak b A A 25 e e A SR 484
PR FHODS Hypersil BHPLCS3 At ik 7w » oo Al s I A 44 Bl ot o P 0 ff i Chiralcel
OD-HETHPLC 73 Hr S 73~ » I Wl e oo ke S A 42 o
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o’l“~

0
TESO
o c:/\‘/)\ﬂ/\/\i/\/
TESO

O

[0417]  'H-NMR (CDCl3) :65.275%15.427 (m,2H) ,4.923%)4.998 (m, 1H) ,4.027%14.055 (m,
1H) ,3.645%3.697 (m,1H) ,2.014%12.533 (m,12H) ,1.430%1.725 (m,8H) ,1.173%1.232 (m,
14H) ,0.817%10.950 (m,21H) ,0.499%10.570 (m, 12H)

[0418]  'C-NMR (CDC1s) :6211.308,173.061,129.829,129.067,76.709,71.434,67.259,
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

[0419]  s4]45

[0420]  (7) -7- (IR, 2R,3R,5S) —3,5- "5 3-2- 3 ARZEIL IR N 3E) — Pi—5— I g S P B g

HQ
~8 \:/\/\Cozipr
[0421]
£
HO

(o]
[0422] % (Z) -7-[ (IR, 2R,3R,5S) -3,5- ~FFHE-2-3- A ARZE LI [t | Pi-5- AR (6.5¢)
VAT 250m 1 R e i - i 60m1 N, N-— R B FE I e b, 2 5 iR N R 4 (6. 2, 45mmo 1) Al
2-HEHE (5. 1g,30mmol) oK s TR A P n#ARI80 CH- i b2 /N o fd IR & 074 #1 3 = iR FF
T 8 H A L B JS R 100mL 20 R 2L T AN 100m 1 7K ZE B8 - XV & W3k 47 #H 43 3 H & TE K
MgSO+ A HLZ , ot I8 H [l Ak HLAE s S AR B ANAEAAMMHDRS G OEERIREY)
VR DRk 300 Mot 0 8 3 e R 2l 2 AR P o B R AL S WD) 7= 38 N2 . 4g (3T . 7% , 228 88)
=P IHPLC (GE 2/ 1Luna Sum 8 ALEE) 7 # B7w , Jo A I e A 4, HAH = 9 I HPLC
(Chiralcel OD-H) 4317 , Jo Al Aar I XoT Bfe Sm A 4 o
[0423]  '"H-NMR (CDC13) :65.362~5.409 (m,2H) ,4.942~4.985 (m, 1H) ,4.126 (m, 1H) ,3.851
(m,1H) ,1.901~3.061 (m,12H) ,1.181~1.778 (m,24H) ,0.843 (m, 3H)
[0424]  3C-NMR (CDC13) :6211.513,173.402,129.629,129.181,78.500,74.288,67.578,
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
[0425]  sI5146 2154 il £ LU 5§ 41 35 A A [A] 44
[0426] 5‘?1§U46
[0427]  (3aR,4R,5R,6aS) —/NE—4- ((S,E) -5-F-3- (WY& —2H-MEL I —2- L FL) [ -1-1
55) -5- (U -2H-ME I —2—-FL AU 8) PR TF (o] WkiRg—2— i
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[0429]  7E= i N0 28RS — K& (0.3g,0. 165mmol) ¥ NF (3aR, 4R, 5R, 6aS) 7~
A -5-Fdk-4- ((S,B) -3-FaR-5- 2R - 1-#52%) 2A1FF [b] kg -2 (10.0g, 33. Immo1)
A3, 4- & -2H-MEIEE (4.2¢,49.Tmmol) 7 & H HE (100mL) H I H FE IR & P H +F
2.5hr (TLCWa ) o H % B S AN M AN 7K VA0 VR (100mL) i {31 48 s B VR & b HB iR S e B 57>
B BEAENZEIEH CIR 41 (100mL) ZHUKMEZ &R TR G IR ANZE, L IEH
PR BAEIE N IR IER LARIG16 . Ogfl r= 4 o i 4 ta ik 44 R P24 B 2 J5 7RI T k4
PAFEfE14. 0ghn @b &9 (89.9% P2 %) o
[0430]  'H-NMR (CDCl3) :87.117~7.239 (m,5H) ,5.319~5.610 (m,2H) ,4.857~4.982 (m,
1H) ,4.578~4.693 (m,2H) ,4.062~4.123 (m, 1H) ,3.755~3.858 (m,2H) ,3.398~3.481
(m.2H) ,2.328~2.771 (m,7H) ,1.418~2.182 (m, 16H)
[0431] =447
[0432]  (3aR,4R,5R,6aS) —/NE—4- ((S,E) -5-HF-3- (WY& —2H-ME i —2- L FL) N -1-1
55 -5- (VYA -2H-ME M —2—- B4 ) —2H-20 1 FF [b] Wk iR —2 -

OH

mQ

~

~

THPO STHP
[0434]  f (3aR,4R,5R, 6aS) —7/NEH—4- ((S,E) -5k F-3- (WA -2H-ME iR —2—- L5438 [ -1-
J#5 k) —5— (DY S -2H-NHE PR —2— JE 48U 8) BRI IF [b] BRI —2-1F (14.0g, K H SE45146) I ETH R
(140mL) 1, Z JG ¥ #1EI-70°C , HiZ ¥ MDIBAL (1.0M, £ e, 45ml) 4R 5 i@ 46 -70°C
NS IS B AN K (L0mL) Y3 K N o 7F i B BT A3 7R A P 31 2 90mL - 2MAR B
SANKIETR T IR SR HE30 0 Bl AR/ B A NLZ IS, #4200mL HH 2R IS NS 7K 14 J2 o R 9
NHGEE IE A HLZ LIRS 18 . 0g A filbr ik &4 .
[0435]  '"H-NMR (CDC13) :87.136~7.257 (m,5H) ,5.371~5.540 (m,3H) ,4.566~4.703 (m,
3H) ,3.712~4.112 (m,4H) ,3.326~3.470 (m,2H) ,2.177~2.699 (m,6H) ,1.423~2.085 (m,
17H)
[0436]  sE441]48
[0437]  7-((IR,2R,3R,5S) -5-23-2- ((S,E) -5— 2K FE—-3— (VU A —2H-nHk Mg —2—FL 48 3L) k-
1475 38) —3- (JU S —2H-M R —2-FL 58 3k) IR L) B -5 M5 1R
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H \\/}’A“V’Lﬁa
[0438] O\/i/\/@
%

THPO OTHP

[0439] ¥ (4-#2 T 3L) =K EERA#E (52.8g, 119mmol) FIAUT EE4H (26.8g,238mmol) ZETHF
(400mL) [ B IR EF-20°C HARFE30min. H7E-20°C RN (3aR, 4R, 5R, 6aS) /N4~
4= ((S,E) -5 5:-3- (DU S —2H-ME i —2- L AU J%) - 10 5%) —5— (DU S —2H-ML IR —2 - 4
55) —2H-3 [ I [b] Wi isg -2 (18g, K H SLA547) £E50mL  THE H {35 VR B e BEVR A P4 4
16hr . 28 J5 U8 DA B B VAT K VAR (200ml) FF7E =8 K A3 B iF i i £ 30min . 7573 &
BHLZE G 8L 7 N 2MER R S I K 7K 4 J2 1815 21 pH6 . 0 FH200mL 2,8 . FE 2 B . Tt
FREET- 1A A MU Z FE AR T k4 LA 3RS 32 . Og L ilbm ik 54

[0440]  'H-NMR (CDCl3) :87.349~7.430 (m,2H) ,7.041~7.155 (m,3H) ,5.270~5.537 (m,
4H) ,4.620~4.688 (m,2H) ,3.745~4.048 (m,3H) ,3.379~3.554 (m,4H) ,2.404~2.688 (m,
7H) ,0.810~2.179 (m,21H)

[0441] i{ﬁﬂz}g

[0442]  (6Z,8aR,9R,10R,11aS)-4,5,8,8a,9,10,11,11a-/)\&-9- ((S,E) -5-H%K-3- ()T
S -2H-ME M —2- 25 28) [ -1-12E) —10- (PUE - 2H-ME Mg -2- L4 28) R 9F [b] S 22 PR 2 1Y
§75-2 (3H) — i

o W
=

THPO STHP

[0444]  FIN,N-_— RN E-4 (12.3g,94.8mmol) A H EES (7.9¢,56.3mmol) AbFHRT-
((IR,2R,3R,5S) -5-F23-2- ((S,E) -5 H-3- (WA -2H-ME M -2- L5 L) K- 1-J %) -3~
(VY & —2H-RE R — 2 4 ) BRI E) BR-5- TR (32g, >k H S 451148) 7£320mL — & 1 ot o i %
W AR EAEER TR R NRHIE SN 10538, 2 JFE0C R Esnd- (ZH R E L) -
mEnE (11.9¢,97.7mmol) , [FIHS 5t BE 10431 o F ABR IR AN VA TR (300mL) ¥ K BT 1SR & ¥ 5+
F =& H be (100mL) 220 . B R T 1A ML Z AR T Kk 4 LL3R1S.29 . 04 =4 il it
FE ALK, TR A9 . 4gh5 L &4 (58.6% 772, 3P HK) «

[0445]  '"H-NMR (CDC13) :87.110~7.307 (m,5H) ,5.185~5.508 (m,5H) ,4.651~4.754 (m,
2H) ,3.837~4.148 (m,4H) ,3.418~3.472 (m,2H) ,2.186~2.750 (m,9H) ,1.542~2.131 (m,
19H)

[0446]  S245150

[0447]  (57) -N-2.3&-7- ((1R, 2R, 3R, 5S) -5-F£3-2- ((S,E) ~5- K I3~ (P &~ 2H-NH Mg —
2-FEEIE) TR 1-H3E) —3- (MU A —2H-PL MR —2— S 4 3) BRI P -5 Jd Bt i

wO
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HO \f\/go

[0448] NP

THPO OTHP
[0449]  FHTHFH [12MZ % (31ml) 4bBE (67,8aR,9R,10R, 11aS) -4,5,8,8a,9,10,11,11a-/\
Z-9- ((S,E) -5 HE-3— (WY& —2H-ME I —2—JE 58 0h) [ -1-Jd& 55) —10— (PU S —2H-Mt g —2— 2%
SRR BRI [b] A 43R 240 %2 (3H) —d (3.0g,5.57mmol) 7E15mLJY &k (THF) H {75
- E40°C R AR W IR A D3 FE A 18/ o FH50m 1 7KW B vR A4 HL A LN HCL
WpHIATT 6. 70 & & )=, 3 FH20mL 418 £ B 7K 14 JZ 22 B IR - 2B IR B T HR A M2 IR 72
PR T e AR e I A AR A Y, WSR2 . 4ghr /i &4 (73.8% 77 %) o
[0450]  '"H-NMR (CDC13) :87.148~7.284 (m,5H) ,5.364~5.596 (m,5H) ,4.669~4.721 (m,
2H) ,4.048~4.122 (m,3H) ,3.777~3.869 (m,2H) ,3.459 (m,2H) ,3.235 (m,2H) ,1.906~
2.748 (m,11H) ,1.503~1.810 (m,8H) ,1.095 (t, 3H)
[0451]  'C-NMR (CDC13) :6172.863,142.160,136.164,135.860,131.397(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(75.335) ,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,
34.264,32.123,31.607,30.802,30.635,26.711,25.656,25.557,25.451 (25.368) ,19.683
(19.531,19.478,18.08) ,14.885
[0452]  s2f5|51
[0453] Lt Ty 413
[0454] 0k H SR — /K &4 (0.03g,0.17mmol) Wi (52) -N-Z.3£-7- ((IR, 2R, 3R,
5S) —5-§%23£-2- ((S,E) -5 H:-3- (NU A —2H-ML IR —2-FL 5 %) T-1-J %) —3- (Y & —2H-ntk
W —2—FL A 3) BRIR L) Pi-5-M5Mki% (2.0g,3 . 4mmol) 7E HEE (20mL) H fRFRE v R 72 S IR
TR A FE2 /N ARG, FIBRFR AN M A K A TR (50mL) e I MR &9 . 0 B %% )=, IF
.18 .18 (20mL) Z2BUK 1 JZ « & WER BT A HLZ i Y872 Jl R T k4 AR RN
MO OGRS M USRS E A m M SarsE (77.5% /%) =¥ rUPLC
(ACQUITY UPLC BEH C18) 43 # fiom , R &IN5, 6 [ 2 F M4k L 1 58— S My AR B AT A e e 7 4
NS
[0455]  '"H-NMR (CDC13) :67.153~7.279 (m,5H) ,5.812 (m, 1H) ,5.319~5.610 (m,4H) ,4.055
~4.128 (m,2H) ,3.910 (m, 1H) ,3.863~3.876 (m, 1H) ,3.287~3.440 (m,2H) ,3.195~3.250
(m,2H) ,2.618~2.716 (m,2H) ,1.429~2.365 (m, 14H) ,1.093 (¢, 3H)
[0456]  '3C-NMR (CDC13) :6173.252,142.001,135.030,133.093,129.695,129.120,
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
[0457]  sE44152
[0458]  (67,8aR,9R,10R,11aS)-4,5,8,8a,9,10,11,11la-/\E~-10-¥3%-9- ((S,E) -3-¥
-5 IR BRI 10 55) PRI [b] A AR IA 25 DU I -2 (3H) —d
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HO B

[0460] ¥4 5%f FH 2R G — /K54 (0. 16g,0.84mmol) ¥s % (6Z,8aR,9R, 10R, 11aS) —4,5,8,
8a,9,10,11,11a~/)\E-9- ((S,E) -5-2KFE-3~ (Y & —2H-ML IR —2-FE 5 L) [ —1-H3E) 10~
(VU & - 2H- Rtk W -2 - 408 B IF [b] A8 28 FA 25 D047 -2 (3H) —fi (9. 0g, 16. 7Tmmo) 7E HI ¥
(90mL) I FHEE W A i N RHR A PR 2he (TLCHRIN) SR J5 , IR IR S AN I Aok %
R (100mL) P R MR A4 . 73 B A HLZE I FH 1R 4. B8 (100mL) ZEHUKJZE . AR BT 1R A
HH AL, i I IR T4 LLIRAE9 . 0kl 7= 4 o 38 1o k€0 3 4l AL KL =40, I Bt
3. 5ghr kA1) (56.5% 7= %) o

[0461]  'H-NMR (CDCl3) :87.249~7.285 (m,2H) ,7.155~7.189 (m,3H) ,5.613~5.671 (m,
1H) ,5.294~5.416 (m,2H) ,4.040~4.135 (m,2H) ,3.754 (q,1H) ,3.657 (br s,1H),3.311 (br
s,1H) ,2.555~2.691 (m,3H) ,2.319~2.398 (m,3H) ,2.159~2.290 (m,2H) ,2.094~2.111
(m,2H) ,1.542~1.960 (m, 8H)

[0462]  sE44153

[0463]  (57) -7- ((IR,2R,3R,5S) -3,5- ~F&8}E-2- ((S,E) -3-F2H-5- IR I - 1- I ) P
) Fi-5- IR

HQ_ \)/\/&O
i

HO 6

[0465] 7 50mLIE KB oK (67,8aR, 9R, 10R, 11aS) —4,5,8,8a,9,10,11, 11a~/\H~10-
F2H-9- ((S,B) -3- & H-5-2RFE - 1-1% ) P FF [b] A A3 2 DU )& -2 (3H) - (2¢,
5.4mmol) E20ml 2-NBEAI6. 3ml SN A BV H B IS MR Rl R I A HE 2/ N R IR S )
A E1 3 2= I FF 3N ER B K VA O TS B pHS L 5. B 5 , 7RI N R Bk 2 TR I 5 FH 30m 1 48 i
NaHCO37K ¥ VU T FIT A3 VR 5 40« FH 30mL 24 TR £ B i P 7K Y VR AR B 79 Uk . FH SN ER R /K 3 Tk
WK JZ A5 2 pH3 . 2R 5, F50mL £ PR L BR AR 1 /K M )= - 42 TE /K Mg SO« H 1A AL , ik
U8 EA IR AR A T 2R A LA LA RS 2 M Hil bR AL S 40 .

[0466]  'H-NMR (CDC13) :87.160~7.253 (m,5H) ,5.327~5.589 (m,4H) ,4.012 (m,2H) ,3.904
(m,2H) ,1.265~2.656 (m, 18H)

[0467]  'SC-NMR (CDC13) :6177.626,141.832,134.840,133.160,129.626,129.107,
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

[0468] 5‘?15%4

[0469]  (57) -7- ((IR,2R,3R,5S) 3,5~ 8 3-2- ((S,E) -3-F2H:-5- R T -1-M52EL) /K
HE) -5 IR H 3L e
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[0471] ¥ (57) -7 ((IR,2R,3R,5S) -3, 5- - §% 32— ((S,E) —3-FFH-5-FK I - 1-Hi L) IR
% 3L) Bi-5-1TR (2, K [ 52 45153) VAR T-50mL I R B R 1 20m] N, N-— FR LR ke rp , 2
JE S IIRER 81 (2. 2g,16 . 2mmo 1) IR &% (1. 1g,8. Immol) o I MW VR &0 #2140 °C I
PE2/IN o 5 VR A VA H B 5 3R T i 3 M T A B S 20mL 2 2 2. 16 AN 20m 1 7K R B I A L
T R A AT A 20 8 & ToKMg SO THRA HL)Z , ik 8 H [l 4k BAE 5L T & R A L
Ao A Ot 5 2R 28 HIR -G YD AE R B e e i A JI v Al AL =400 » b AL & 4
(722 N1 .6g (73.5% , 245 5%) .
[0472]  'H-NMR (CDCl3) :87.183~7.268 (m,5H) ,5.371~5.608 (m,4H) ,4.091~4.153 (m,
2H) ,3.916 (m, 1H) ,3.639 (s, 3H) ,2.686 (m,3H) ,1.487~2.686 (m, 16H)
[0473]  '3C-NMR (CDC13) :8177.345,141.886,135.084,133.067,129.655,129.027,
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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