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Therapeutics) #1, M A FALY - VB R BRAE E AT, B AN $E28 22 EP1628654 (Uni ted
Therapeutics) FIUEHE 1 H 55— k3 S AT 21 Je /RN ER 1) FoR56°C .

[0301] WO 2012/088607 (Alphora) #i& | —F H Tl & th 51 21 J& /R eA TR 87 77 7%, Horp
Y AT Z1 JE IRV R T 5 7K AT VRV B A LI 7R LR Bt BT B e RISV R SRR IE R S
A BH S T I K VU N LA TR B i 27 JE R BRI RO ST A 5 A 12 b 4 it R I A
A

[0302] AR 4 A K W, ST #h AT 51 Je IR S i 2 T S K — K EW R Z KEY)
ER DL R 7 30 A% < AT 2 B IRV AR T AR VA TR R R AR I NAZ IR VR R, i B N R
G FE 2 R R E T WV O U8 IR S R TR AR ) 1 i A e S R A HLIE R,
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ghah AT 21 e /R

[0303]  Jy 1 il #& 2C T4 it i 371 JE 2R S5 s 6, 1 AR VA 77, W L FIC T B B S B A AL
M, DLk ST s A 9, AT G I A I EE 16 3 1 FBH B8 1 R B AILECe LR, 1 n &
i <5 g BH 28 - m il = <6 Je8 PH = 1 () A WLER TG ATLBRL , £97] Bk IR B — 7K 6 0 ik TR S B Y
W, IR BN K S

[0304] e MVR-GWIETEME A P43, B2 e L

[0305] AR & A B ) — AN St 77 58, AR 46 i 2 7K 1K - L 1 - B - 2R 9 700 X A ML 7, B
VR 9Tk - Y3 751, AT 2 FH T Bl S 1 B BV S T, DL AL T 2 PP R

[0306] 25 R fILIETES0°C - (-40°C)  [RIFIE BE AT .

[0307] {9 FH & A 9 BH & 5 B A ALERTC AL Bk 7k 45 3 3R/ 15 1 B o 4 it i
RIBE RN EE —KEY OB , Ho— Mtk &4

[0308] AR A K W) F7— NSt 7 5, W AR 45 & IR A ATLI R0 AN S 7K K 1 - i - B - 71
), MISRAS TG € TE i AT S ZR AW EL , HOo— g i &40 -

[0309]  #R4EAK W, i 4T 51 JE R AW EE TE/K ) O 2UB) mliE #E4T iR J7 VL B B 45 AP IR
FFAE60-100°C BRAE 25 H IHEAT 45 Gl R il 4 o S0 — P AT RE B 7 V52 B A EE — /K S IR i £
AN R AN IO B R 7 R R AE60- 90 CHHE 1 - 67NN o A 93 711, DL WT B FH T b s BT
IR, LR O

[0310] 4 544 il i 21 JE 7R A ER — /K S B Te K W IRHF E60 %6 7K 5 B 1) U5 H i 48 /N i
BUPRIFAE IS5 -8R, JISRAT B B i) h 7 21 JE RN ER 27K -& ) OB O0) .

[0311]  AN[E]JE ZCHIDSCHNX - 5 ety R AT (XRPD) % 27 T 1-941

[0312] X8 Bk ERTEA TR 1 Tl 25 W il 0 s 1 A s PR AT I

[0313]  FEA K WL S Jt 77 22

[0314] Py B g FH R AU HH B R (4] R 4

[0315] Ml ORAF R ok A B (XVIT) £E H IR A% IR IR A S H2- M 2R - 3- A
IR (XVI) S804 R O SR A5 7178 e (XV) 4k

[0316] 5l tnid i Swern a4k 77 v El@ ik A% (VD) S AL 2EAT 2 AL

[0317]  EEXTVH SZAR G B0 R 7 A T VEREX T .

[0318]  SZAkue Il S5 A I fECorey AL AIIAFRAE T FIIMGE - — Y BRI IR E% S ) HEAT o
(03191 W 72 T 1R, 51 40 (+) - N- R 5 JBR e Bl P = 38 HHY B R B ) A7 AE T A e DR 9 E) Bk
PR (XVIT) 52- 4 A R -3- AU R H i (XVT) [ B B Rl 4 TR XTI T

[0320] e RO (A1 AT 25 — W O R A e B B A DR 97, R A e 6 1k (XTT) 78 )\ B 4 1
{EAE T fEPauson-Khand e W H#E EE A N [ BRI 45 51 @8 145 N COr T IR =38 (XT) »
[0321]  BAAK AT AE — AL ik U 3 FH &6 B R B 1K) )\ e 2k — il i B I ade 150 FH R AL B ) )\
PRAE T ELIAT

[0322]  JE AL SRS B Ik e B SR AR B 141, O BT e A XU 2 A AT « =30 (X) 1)
SRS R8I R (B ke O AR IR R

[0323]  id JE AR AREE A (TX) , FOXS A B o8 Y e B (PPB) A (VITI) CR4F 1S 20 fh e R 5L
1.

[0324]  ja it FHER (VIT) Ab 3 2R f R A0 R L (R 0 8k
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[0325] Rpfr Rt Ak (VD) .

[0326] P S BRI EVIR £ 55 B 5 PR 2 - 84X - BR IR S Y.

(03271 f& H A5 1) %) 45 I VB e e 38 14 2 SR D7 V38 I, 9 an #E Corey (AL I A7 4E T FHAH
it - —H LIRSS S

[0328] ¥ P4 20 ) U VIR A G 4 00 XoF 248 35 25 PR g 5 (R 7 o 30 e PE B 0] A7 78 T 1) FH I A
FBx.

[0329]  jE i Ab A AT 1) ST T T AR I I ) RUBRE Py A T P A T ST TR R SR e AT AR
[0330] AR B A B ) o — e I St 77 52 5 4 2 - 8- 4 - B A 25 DY Sk e 1 AS 2 i AR 3
) bR TN T P A A 4 SR} 3l e A T MR AL R R AR AE T 5 IR B N VR A 8 S AT A
TP A i

[0331]  =RTTHY 2RI Efid th 1 &1 J8 R S rh (A4, i O Ak 2 20 ROk FL Ak i 271
JesR.

[0332]  EF— ANk 2220 IR FH LRI SR A o FH R O [ () B B FH i B A e AL BB IO A7 AE R ik
1To

[0333] S TRk, i e = SUALEE , T IREE , i £ A SR B -+ e R BRI A 2 W H
(1) AR B R ] & — SR AT . U7 %10)

[0334] HE10

HsC HO
+ = kA
/ ACI3 e oN

[0335] —

(;Xw/\/“w/\/‘ Z;i\/\q”\/“v/
[0336] N0 & HK AR LTRES, ] aniR - 8L LR £ 3% - B R SR R Joe 364k 7% I
RN 75, HIROR ORI A = AT Y. U7 &R11)
[0337] 511

HN
s
i

Eil§

o

o
[0338] Br-CHz-COOEt /)

— -

(é)H OH cé)H (é)H
(03391 ZBEAT ALV KA AL 45 it 1 1 R 57 JE 2K
(03401 EIRAIHI ik, 7K A P SR B/ LA DY SR R R4 T
(03411 =4 e o2 58 Jl I K S I 9k 00 FH AT 68 Yk IR 0 5% o e I N IR 7 8 YUK K AR )
PHBLRE NP3 HIRUT 2k F B BEAEHUH A 81 JE 2R, Yeidk i OF 785 . O %612)
[0342] 512

L HO,
DY e TR

o] 1. NaOH &% | HF S,
[0343] > #

OH OH OH OH
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[0344]  Xb-F ER TR, Bf #H A 51 JE IR B T £ A - [ AR BR R B — K B N Hedr . OF
%13),

[0345] 5213

HO, NaQ
TR R
1. NaeCOs.H:0 / EtOH
[0346] -

2.8 T P M L

O\/‘\/\/\/ O\/\/\/\/
[0347] MM AIMALIL JERR I UE B L WEAS H 9 L 48 F/K ML AN R RUT 2 R R Ik I 7F == R
ghdn AT 21 Je R anEs
[0348]  ARHEA K BH (1) J7 1L B A T
[0349] o DRFFEfi =IFMIE AN TR 22 8 D ) FMEAC 46 S5k} .
[0350]  « fiu () A A2l TR 2 IR R AL S i B R G B o 4 e VR ) A A2 (1) 4k
LR Wittig- ek B AIWittigh M) SRS , BCis ik 78 3 PE (A 7 ) A7 A8 S8 A HL
& BE YT IARIE R E R AT o
[0351]  « FEWittigh N H ZRAF ) I B v A8 37 A2 e £ 0 S N H DL R B W 38 i Ak o 3 28
[0 KT B S A A
[0352] e Py FHIR S 2 2 O R ik 2 (4] (PPB- 2 [4]) J2 AEUVH RT3 R - HiuAsr I
[0353]  « FTiAPPB- AR & 1 Hh A 1) 45 i Be 0306 Bh T BN 189 2i4k .
[0354] 71241540 F Fok :
[0355] 5 %R1.2.4.5:
[0356] H&I1
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OH W ak 2 A, OTBDMS i AL
#2-BuMe,SiCl, = o ~ n-Buld, ﬂtﬁi&-Bf:
OMe OMe

OTBDMS 4w ki f 4k R OH £ .
T & S #ELf, DMSO,

OMe o OMe ek

OH
O Grignard & & /% A AL £ AL
PCC, CH,CI,

[0357] B PET R

Corey 17
BNIR - F I G
THF

OTBDMS

@ sk 3L Pauson-Khand g_j

#-BuMe,SICl, ok

T,

QTBDMS

C0-

OMe
[0358]  TBDMS= ] & — F JL H p e Bk
[0359]  PCC=SU &% RN IE $5
[0360]  Coreyfi#{k71:

~H .Ph
O_Vph
[0361] N_ O

[0362] &2

Co,(CO),, CH,Cl,
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CN 107001221 B

[0363]

[0364]

[0365]

MeO

FRARER

HE1L A, 4L
NaBH,, NaOH, EtOH

H,, PdIC, K,CO,, E1OH

Os 0

MeO MeO
THP 28 TREM
CH,OH, p-TsOH %, & nBuli, kg THF
OH O,é OH OH
HO CNCH,0
S AL ° 2 KA -
KOH, MeOH

Om

I
QO
I

AT PR
LEZ:

o]

OR
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79

OR au OR ©
oP, OH OH
[0366] @ o q ES\OH/‘\A/:_ @E mz)mcw
OR OR OH
OH OH
..... OH — - (Z ‘6\OHAN\

O(CH,)mCN O(CH,)mCOOH

[0367]  Firft,P P, =R -f£ ) . R= (CH,) mCO,R ,m=1.2.370
[0368] R =i B THPER TBDMS B AR - BA HUAR - S 2 4]
[0369] %5

o] OH o]
|
M =
_ \| H = TN x - x -
YOS O8n S o8n e o8n
OPMB OFMB
OH OTBOMS
A : F X
= S
OBn
PMB OPMB
[0370] QBn
OH OH OH
OH OH
O b ] e OH
OCH,Z OCH,COONa

[0371]  H:pPMB=>} H 4 & 35 , Bn =" 3,
[0372]  7=RRILFEHBIRIRATEY  X=x KR T
(03731 A& B 7 v 040 B 22 44 ] S it 451 156 B , i AR A A B PR T S 31

LRt {5
[0374]  sjigafsll .
[0375] 1a.)
[0376]  ffil] 4% 3~ (HH 48 2L H 480 2E) - 1-TABR (MOM- PRI , TREPO- 1)
[0377] TR
tqluene
N L"Bsr P
S| A s P ¢/\o o
[0378]
PemE ZPRETR TREFG:
M=56.06 M=76.10 M=100.12
CaHsO CaHsOz CsHsO2
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[0379] 2. 27m1 ke P s AN 8m1 — HY 480 5 HH I V4 A 1~ 8m 1 FP 48 b o [ VAV P IO . 66, g% HH
RBEFR A0 . 33g IR K S BV G WD AE S IR HE 20/, Bk R S0 ANV VR FR FH 7K BE 5% o s
AHATERIBIBER ARG AR MR R T—PEH,

[0380] Wi 292¢ (50%) /), FEVE W o

[0381]  NMR%(#%: (DMSO-d6) , 1H NMR (500MHz) :4.62ppm (H-4,2) ,s;4.16ppm (H-3,2) ,d,]
=2.3Hz;3.41ppm (H-1,1) ,t,J=2.3Hz;3.26ppm (H-5,3) ,s;13C NMR (125.8MHz) :94.15ppm
(C-4) ,79.90ppm (C-2) ,76.97ppm (C-1) ,54.97ppm (C-5) ,53.60ppm (C-3) »

[0382]  1b.) #il#51- (2- M A AL -3- H AR R IL) -4 - FH AR L H A0 0k - T -2- b - 1 - 8% (TREP-1)

ARk I 1L)
. OH
o, o Ko
x
+ A~ o AV
= s MeMgBr X
0]
[0383] | 7
VPK-5 TREPO-1 TREP-1
M=176.22 M=100.12 M=276.34
C11H1202 C5H302 CTGH2UO4

[0384] #4645 (0.64mol) 3- (FHARJE I 4 J) - 1- Pk (TREPO-1) 7E S5 A A% T-600ml
T 7K Y R o H KV IR 3260~ 65°C o ] [ SR & 0 2218 NN 220m ] £ IR AL BE T
(3MAE ZBEH ) (0.66mol) o FE NN NEE SIS, Bt s ST W0 72 131 VAt il B2 #4453 i, 4R
JEEEA HIZR0-5°C 5 , B M 100g 2 Ji 75 2 - 3- F A B 28 Y (VPK-5) (0.57mol) £E100m1
TG 7K VU S IR R BV TR A AR IR o 2 RO T8 R K TR A W H 220 °C R
NaHSO, (& 080 WA A3 5, 70 S & K EHCIR OB 2R K& IR A
HUAH FINaHCO,, (B B U 40) ¥ MR U T G B R AN T 14 o 4 T O 4 it DR 8 A RLAE
BEFEKRBHYIRE At 2~ — PR,

[0385] i35 :156.8g (100%) ¥k KrEai .

[0386] NMR#i#&: (CDC13) ,1H NMR (500MHz) :7.32ppm (H-6,1) ,dd,J=7.8HzF10.8Hz;
7.24ppm (H-5,1) ,m(t) ,J=7.9Hz,6.87ppm (H-4,1) ,d (dd) ,J=7.8HzF1~1.0Hz;5.98ppm
(H-14,1) ,ddt,J=17.1Hz,10.2HzF15.8Hz;5.67ppm (H-7,1) ,m(dt) ,J=5.4Hzf11.6Hz;
4.985ppm (H-15a,1) ,dq,J=10.1Hz#11.6Hz;4.93ppm (H-15b,1) ,dq,J=17.1HzF11.8Hz;
4.69ppm (H-11,2) ,s;4.28ppm (H-10,2) ,d,J=1.7Hz;3.82ppm (H-16,3) ,s;3.61ppm (H-13a,
1) ,ddt,J=15.7Hz,5.8Hzf11.6Hz;3.55ppm (H-13b,1) ,ddt,J=15.7Hz,5.8Hzfl11.6Hz;
3.36ppm (H-12,3) ,s5;2.55ppm (OH-7,1) ,d,J=5.5Hz;13C NMR (125.8MHz) :157.75ppm (C-
3),139.93ppm (C-1) ,136.99ppm (C-14) ,127.59ppm (C-5) ,125.97pm (C-2) ,119.31ppm (C-
6) ,114.89ppm (C-15) ,110.93ppm (C-4) ,94.93ppm (C-11) ;86.25ppm (C-8) ,82.01ppm (C-9) ,
61.98ppm (C-7) ,55.88ppm (C-16) ;55.63ppm (C-12) ,54.59ppm (C-10) ,29.53ppm (C-13) »
[0387]  lc.) 45 1- (2-J@ A 3k - 3- FH AR ORI -4 - H AU FH AR 0 - T -2- - 1 - i (TREP-2)
[0388]  lcl.75% (FHPCCELL)
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OH

(@]
(@]
N PCC, EtOAC N\ N
S - =
[0389] (l) c|>
TREP-1 TREP-2
M=276.34 M=274.32
C16H2004 Ci6H1804

[0390] K200t/ ETFE T1.51 4R L HEH 3 K470g (2. 18mol) S BRI IE §5 (PCC) fnA
Hodr SRR R AE25 £ 5°C [ iz i (0 1K) VR B NN 150g (0. 54mo1) TREP-17£0.51 2.1 2. fig
Elﬂaﬁ/»erﬂﬁ PR VARG YIAE3S =5 CHiHE 15 BL G5 I, 8 — P R Bk A TN TR &40

H o K VR VRS E K AR T B8 TG e o 8 L 25 HR 28 R WA I R o K R = e ot Aok
Ot : 4B LRSI R IR e afifl, o

[0391] Uit :88.1g (59.2%) ksl

[0392]  1c2. ¥k (Swern4b)

OH

@]
0O O SWERN #.4k
"::.\ v\ i‘ .- X 0\/0\
S =
[0393] clJ (l)
TREP-1 TREP-2

M=276.34 M=274.32
C16H2004 C16H1804

[0394]  SREO3m1 B B SV T+ 1. 71 & bt I 4E-75/-85°C 5 148m] — F L SE K (DMSO)
RS TE-T5/-85 C IR AW IIN179g TREP-1. fEHEEE 1IN J5 L 5 S MR A4 F621m] =
L JEAMNaHSO JE AR K o KA HUAH A — SR e 2B, K 5 91 B0 WL A IM NaHCO, i e i
Yk =i i e B e v 4l A

[0395] YR : 140g (79%) A7 i o

[0396] NMR#i#&: (CDC13) ,1H NMR (500MHz) :7.75ppm (H-6,1) ,dd,J=7.8HzF10.9Hz ;
7.305ppm (H-5,1) ,t,J=8.0Hz;7.08ppm, (H-4,1) ,d(dd) ,J=8.1HzF1~1.0Hz;5.96ppm (H-
14,1) ,ddt,J=17.1Hz,10.1HzA16.2Hz;5.01-4.92ppm (H-15,2) ,m(in:4.98ppm (H-15b,1) ,
dq,J=17.2HzF11.7THz 14 .94ppm (H-15a,1) ,dq,J=10.1HzA11.6Hz) ;4.745ppm (H-11,2) ,
s;4.45ppm (H-10,2) ,s;3.85ppm (H-16,3) ,s33.78ppm (H-13,2) ,dt,J=6.2HzF11.5Hz;
3.40ppm (H-12,3) ,s;13C NMR (125.8MHz) :179.21ppm (C-7) ,158.21ppm (C-3) ,136.66ppm
(C-14) ;133.60ppm (C-1) ;130.29ppm (C-2) ,126.98ppm (C-5) ,124.98ppm (C-6) ,115.42ppm
(C-4) ,114.93ppm (C-15) ,95.38ppm (C-11) ,88.69ppm (C-9) ,85.73ppm (C-8) ,56.16ppm (C-
16) ,55.87ppm (C-12) ,54.32ppm (C-10) ,29.78ppm (C-13) »

[0397]  1d.) #il4& (1S) -1- (2-J@ N L -3- A oK ) -4- (AR AL T -2- k- 1- 1%
(TREP-3)

[0398]  1d1.757k GEFNEIE )
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0 OH
OO (CH;),SBH, S NN
X o A

[0399] o) R-Me-CBS-#, &9 4 3 X 3% O

THF [

TREP-2 TREP-3
M=274.32 M=276.34
Ci6H1804 C,eH,00,

[0400]  ZE&S/SSR F¥485g TREP-2(0.31mol) VAARE600m TG /K VUSRI (THF) o ¥4
WA A20-5°CIEKE370m] (0. 37mol) S A 2 28 e i (IMAE H 2R A (30D NN R
BIREDAHIE (-30) ‘CHKE50m (0.52mol) Wlke - — FF BL AR 2 & W 7E (-30) ‘CIZTMMA

Forb OB S TR S TR LR B FE TR R NS5 AR IR A IR AR ZE (-15) °C, /NG A 200m]
ﬁﬂ@; (R ZU AR I FNHTE ) o A5 F BN 5, 8 R BLVR G i FE30 70 81, SR G AE0-5°C A
NH,CTE I HH A K R SR AW HI3x 2.51 2R . FEREHL K& FF A WA K R i R4
T RN T8 K T B D S o S 28 R BV
[0401] Uiz :85.6g (100%) M AE A
[0402]  1d2. 757k GEFRHEHRIELL)

OH

H
o ES L 8 o_ 0O
Nt ZT0T0T (ON-Mekdak N

(o] o
[0403] | |
VPK-5 TREPO-1 TREP-3
M=176.22 M=100.12 M=276.34
C11H1202 CsHaO2 C1gHz2004

[0404]  Ja] Jz B 2% 2% N 216mg (0. 59mmo ) = 46 e R £% A182mg (0. 45mmol) (+) -N- Fi 3
PREECHR, FH 21043 8, SR 5 NN Im1 ZE 08 28 16301 (0. 45mmol) = 2 o 4 IR SLTR &
WIAE IR BEE LN, SR I i N 25001 (0.45mmol) TREPO- 1V ¥R 37 157 B i+ J5 i A 24n1
VPK-5 (2- 45 PR 2k - 3- AR SE K H ) (0. 14mmol) o 7E S IR ML 24/ N J5 K S BT A4 Fl Tl
VRLRINH, CLIE VRS K o R 7K AR FH R R AL, K45 IR HLAR T FINaHCO, i W AN i ANaC1 ¥
e R G 2K

[0405] Uit : 30mg (78%) ¥R Kt i

[0406] NMR#i#&: (CDC13) ,1H NMR (500MHz) :7.32ppm (H-6,1) ,dd,J=7.8HzF10.9Hz ;
7.25ppm (H-5,1) ,m(t) ,J=8.0Hz,6.875ppm (H-4,1) ,d (dd) J==7 SHzF1~1.0Hz;5.98ppm
(H-14,1) ,ddt,J=17.1Hz,10.2Hzf15.8Hz;5.68ppm (1-7,1) , %l ;4 .99ppm (H-15a,1) ,dq,
J——lO.1Hz$ﬂ1.6HZ;4.93ppm(H-15b,1),dq,J——l?.1Hz$ﬂ1.8HZ;4.70ppm(H-11,2),s;
4.285ppm (H-10,2) ,d,J=1.8Hz;3.82ppm (H-16,3) ,s;3.62ppm (H-13a,1) ,ddt,J=15.7Hz,
5.8Hzf1.6Hz;3. 545ppm(H-13b 1) ,ddt,J=15.7Hz,5.8Hzf11.6Hz;3.36ppm (H-12,3) ,s;
2.34ppm (OH-7,1) , %504 ;13C NMR (125.8MHz) :157.79ppm (C-3) ,139.90ppm (C-1) ,
137.06ppm (C-14) ,127.67ppm (C-5) ,125.99pm (C-2) ,119.35ppm (C-6) ,114.96ppm (C-15) ,
110.98ppm (C-4) ,94.99ppm (C-11) ;86.18ppm (C-8) ,82.13ppm (C-9) ,62.10ppm (C-7) ,
55.93ppm (C-16) ;55.70ppm (C-12) ,54.62ppm (C-10) ,29.57ppm (C-13)

42



CN 107001221 B W OB P 27/54 T

[0407]  le.) 44 [(1S) -1- (2-JFE A FE-3- ALK EL) -4- (FF FHAEE) T -2- B ] -
BT B F R e (TREP-4)

i
i

OH

O-Si—
N (@)
O
00 TBDMSCI @é\/ VA
[0408] o :
cl) v*ufk [
TREP-3 = TREP-4
M=276.34 M=390.60
C16H2004 C2oH3404Si

[0409]  7E850m1 ! 2 Hh % fi#85¢ (0. 31mo1) TREP-3H126. 6g (0.39mo1) BKME W5 I 4 H1 &
5-10°CIFNA56.8g (0.38mol) AU T %k — FHL SRt St (TBDMSCI) o Rt e MR & P 4E == il Hi 4
NI SR FEAES B T IAB00m1 7K o 73 85 %A, KK = R 2R 3280, -5 IR A AU E J 2
AR K e IR B O : 4R L BESENAEAT Bl aligh .

[0410] YR :104.2¢ (86.7%) Rk AE it

[0411]  NMR#(#: (CDC13) ,1H NMR (500MHz) :7.27ppm (H-6,1) ,m(dd) ,J=7.9HzFl1.1Hz,
7.225ppm H-5,1) ,t,J=7.9Hz;6.83ppm (H-4,1) ,dd,J="7.9HzF11.0Hz;5.95ppm (H-14,1) ,
dddd,J=17.0Hz,10.3Hz,6.5HzF15.3Hz;5.64ppm (H-7,1) ,t,J=1.5Hz;5.00-4.91ppm (H-
15,2) ,m(4.98ppm (H-15a,1) ,dq,J=10.1HzFA1.6Hz;4.94ppm (H-15b,1) ,dq,J=17.1HzF
1.8Hz) ;4.67ppm (H-11,2) ,s:;4.22ppm (H-10,2) ,m;3.82ppm (H-16,3) ;5;3.62ppm (H-13a,
1) ,ddt,J=15.7Hz,5.1Hzf11.9Hz;3.49ppm (H-13b,1) ,ddt,J=15.7Hz,6.5Hzf11.5Hz;
3.34ppm (H-12,3) ,s;0.91ppm (H-20,H-21F1H-22,9) ,s;0.13ppm, (H-17/H-18,3) ,s;0.085
(H-18/H-17,3) ,s;13C NMR (125.8MHz) :157.50ppm (C-3) ,141.44ppm (C-1) ,136.55(C-14) ,
127.32(C-5) ,124.78ppm (C-2) ,118.73ppm (C-6) ,114.71ppm(C-15) ,110.10ppm (C-4) ,
94.80ppm (C-11) ,87.16(C-8) ,80.71ppm (C-9) ,62.27ppm (C-7) ,55.82ppm (C-16) ,55.63 (C-
12) ,54.60ppm (C-10) ,29.59ppm (C-13) ,25.93ppm (C-20,C-21F1C-22) ,18.40ppm (C-19) , -
4.45ppm (C-17/C-18) ,-4.74ppm (C-18/C-17)

[0412]  1f.) fil# (3aS,9R) -9- [T FE (- HI L) HIfle ik ] A -5 - Y A0k - 1 - (42
SAILFR L) -3,3a,4,9- WUEIA M JF [b] 25 -2- B (TREP-5)

5-Si 2 =8ig -
9 J5 i%1.: 100 mol% Co,(CO), 0 ~0
- 77 #%2.: 10 mol% Co,(CO), + CO% 4K o
Sooe oo
\ .
[0413] LER LR :
N 20-80 °C o, H
TREP-4 TREP-5
M=390.60 M=418.61
CyoHi0,Si CosHysOsSi

[0414]  1f1. 7% CEHI100mol % J\ FrHE — k)
[0415]  #493g (0.24mol) TREP-47E S A N AR T 930m1 1R £ B+ 3 ) v Wi A N
85.5g (0.25mol) J\ Ik o Bt S MR S WITE IR B HE2 . 5/, SR JE IR = 60-70°C KRR
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JRUHE B — AR SR E 25 P R Gt 51 H o 78 SR 25 RIS K VR B 400 0 28 2 IR I 1) o s
AL 2/ K [ BEVR A WIS I8 K AT Y GBR L BR RS R A R I DR IR AR B TS
W 28K R PP AR IR A L - OB S BRI EAT ik 44k

[0416] it :64.6g (64.8%) Vkkrail.

[0417]  1£2.777%% CRA10mol % J\ Ak — ffi+—E ik < 44)

[0418]  7E AR FK93g (0.24mol) TREP- 4% R T-930m1 £ 2 £ W5 H K8 . 55¢
(0.025mo1) J\FHE —Hi A B 25 88 FH—E AR, 1 I BB VIE = iR B FE2 . 5/
I, AR5 AR ZR60-70°C o 78 B 25 IS KR -G 0% 21 2 50, 108 KA B 8 e v
B o 4B IR DRI VR AL LS 28K R AR I E AT FH T bt - G & BRIt 7RIk A T
HEAify

[0419] it . 85¢ (85%) kAR Ll

[0420]  NMR#{#: (CDC13) ,1H NMR (500MHz) : 7.24ppm (H-22,1) ,m(t) ,J=8.0-7.4Hz,
6.92ppm (H-23,1) ,d,J=7.3Hz;6.79ppm (H-21,1) ,d,J=7.8Hz;5.775ppm (H-7,1) ,s;
4.68-.453ppm (H-15,2) ,m, (in:4.62ppm (H-15a,1) ,d,J=5.6HzF14.59ppm (H-15b,1) ,d,]
=5.6Hz) ;4.30ppm (H-13,2) ,m;3.815ppm (H-2,3) ,s:3.55ppm (H-4a,1) ,dd,J=16.9Hz A
7.3Hz;3.45ppm (H-9,1) ,m(ddd) ,J~7.8-7.0Hz;3.33ppm (H-17,3) ,s;2.75ppm (H-10a,1) ,
dd,J=18.7Hz#f15.81z;2.33-2.15ppm (H-10bFIH-4b,2) ,m, (fE:2.27ppm (H-10b,1) ,d,J~
19.5HzF12.22ppm (H-4b, 1) ,dd,J=16.8Hz#110.2Hz) ;0.82ppm (H-27 ,H-28F1H-29,9) ,s;
0.15ppm (H-24/H-25,3) ,s;0.10ppm (H-24/H-25,3) ,s; 13CNMR (125.8MHz) :208.44ppm (C-
11) ,176.76ppm (C-8) ,156.93ppm (C-3) ,138.31ppm (C-6) ,132.99ppm (C-12) ,127.61ppm (C-
22) ,124.88ppm (C-5) ,122.07ppm (C-23) ,109.41ppm (C-21) ,96.42ppm (C-15) ,65.25ppm (C-
7),59.07ppm (C-13) ,55.55ppm (C-17) ,55.47ppm (C-2) ,42.32ppm (C-10) ,33.49ppm (C-4) ,
32.61ppm (C-9) ,25.75ppm (C-27,C-28F1C-29) ,18.20ppm (C-26) ,-4.19ppm (C-24/C-25) , -
4.32ppm (C-25/C-24) .

[0421]  1g.) fil 4% (1S,9aS) -5- AL -1- (FEIE R AREF L) -1,3,3a,4,9,9a- WA K
“J&JF [b] Z5-2- 1 (TREP-6)

= | 1) H/Pd(C),
p s Vs
o7 S0 wth, o 2 =)
9 EtOAc W
O b © 2) DBN *
[0422] EtOH
o 4L 0]
AN F N
TREP-5 TREP-6
M: 418.61 M: 290.36
CaaH3405Si Ci7H220s

[0423]  #63g (0.15mol) TREP-5%fi# T-630m1 2, FR Z Tig o K 19m 1 ML E INN 1AW T o
RGPS e /1 N 42258 10 %6 IR B AL I A o 75 [ N 45 AU, K-k A4 7 tH 5 F
LR TP T PERAE B2 28R R = e R R A O e« R TR S E Nk
Jid 7513347 i Al o K 28 R B E B A3 A0 C M ot - £ R L R TR B4 Fh 485 ot - ok il g ik
N T SR, K 28 R B AT 100m 1 FE 2K 160m1 2, B% ()R &40 o 7£0°C K5 12m 1 DBN
R (2,3,4,6,7,8-7NAMEHE I (1, 2-a]mEng) o N KR8 & W8 30155 Bl SR 58
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IRV ) FINaHSO 5 B0 K, FIRCT 25 FH B BE A O F 28 K K B R e RE IR FAE T bt &

& CBRIR S VIR B i 3T Bl 24k W 2RI T E RS E0°C N b - LR L ERIR G4
2 i o B JEISCAR Al AR I 5 JE TS B S AR B IF

[0424]  §%:30.2g (69.1%) A Ak Mp:65-67C.

[0425]  NMR##: (CDC13) ,1H NMR (500MHz) :7.13ppm (H-22,1) ,m(t) ,J=7.9Hz,6.78ppm
(H-23,1) ,d,J=7.6Hz;6.71ppm (H-21,1) ,d,J=8.2Hz;4.62-4.56ppm (H-15,2) ,m, (fE:
4 .60ppm (H-15a,1) ,d,J=6.5HzF14.58ppm (H-15b,1) ,d,J=6.5Hz) ;3.86ppm (H-13a,1) ,
dd,J=9.8Hz M4 .2Hz;3.81ppm (H-2,3) ,s;3.67ppm (H-13b,1) ,m(dd) ,J=9.8HzFf13.6Hz,
3.35ppm (H-17,3) ,s:3.09ppm (H-7a,1) ,dd,J=16.6HzF16.5Hz;3.03ppm (H-4a,1) ,dd,]J=
17.3Hz#07 . 1Hz,2.82ppm (H-7b, 1) ,m(dd) ,J=16.6HzF13.6Hz,2.715ppm (H-8,1) ,m(dtd) ,]J
=10.3Hz,6.8Hzf13.7Hz,2.605ppm (H-9,1) ,m (dqd) ,J~8.7Hz,~7.3Hz 3 .1Hz;2.47ppm
(H-10a,1) ,m(dd) ,J=18.1Hzf7.6Hz,2.29-2.205ppm (H-4bF1H-10b,2) ,m;2.07ppm (H-12,
1) ,m(ddd) ,J=10.5HzF1~3.6Hz;13C NMR (125.8MHz) :218.28ppm (C-11) ,156.96ppm (C-
3),136.27ppm (C-6) ,126.58ppm (C-22) ,124.50ppm (C-5) ,121.34ppm (C-23) ,107.60ppm (C-
21) ,96.65ppm (C-15) ,64.64ppm (C-13) ,55.40ppm (C-2) ,55.31ppm (C-17) ,51.68ppm (C-
12) ,46.46ppm (C-10) ,35.99ppm (C-8) ,31.06ppm (C-7) ,30.61ppm (C-9) ,25.59ppm (C-4) »
[0426]  1h.) #ll4% (1S,2R,9aS) -5- A KL -1- (A B AU IE) -2,3,3a,4,9,9a- 754 -
TH-3A R [b] 55 -2- 1% (TREP-?)

NaBH
w1 OH
EtOH ,,,,

[0427]
TREP-6 TREP-7
M=290.36 M=292.38
Ci7H2,0, Ci7H240,4

[0428]  #22¢ (75.8mmol) TREP-63% fiF T 100m1 H 25, 5 100m1 2,8 fn A\ H b 36 i3 e
WA (-) 15- () 25°C o [a A A 3g (79. 3mmol) BB (NaBH ) IR S N IR & P4+

[ I PR RF ORI BE o 7E S 845 RIS, FANaHSO, ¥ 0 H pH R 8 pH=4-6 4 FERF 223617 30
I3 ARG 7 B &R R KRR Y 2R B K5 IR A B 2 2 HINaHCO VA RO /K B 3 28
JR TR AT 1 R TRV IR Y IR AR S h 2K .

[0429]  UigZ.22.15g (100%) o .

[0430]  NMR##%: (CDC13) ,1H NMR (500MHz) : 7. 10ppm (H-22,1) ,t,J=7.8Hz;6.79-
6.73ppm H-21F1H-22,2) ,m (¥£:6.765ppm (H-23,1) ,d,J=7.3HzF16.76ppm H-21,1) ,d,]J=
8.2Hz) ;4 .64ppm (H-15,2) ,s;3.91ppm (H-11,1) ,td,J=9.8Hz#16.4Hz;3.83-3.74ppm (H-2
FIH-13a,4) ,m (f£:3.81ppm (H-2,3) ,sF13.80ppm (H-13a,1) ,dd,J=9.2HzFf14.THz) ;
3.59ppm (H-13b,1) ,t (dd) ,J=9.0Hz;3.38ppm H-17,3) ,s;2.79-2.69ppm (H-4aFH-7a,2) ,
m(fF:2.76ppm (H-4a,1) ,dd,J=14.7THzF16.2HzF12.72ppm (H-Ta,1) ,dd,J=14.2Hz 1
6.2Hz) ;2.61-2.53ppm (H-4bFI0H-11,2) ,m (£ :2.58ppm (OH-11,1) , FE W& A12 . 56ppm (H-4b),
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1) ,dd,J=14.7Hz#16.2Hz) ;2.45ppm H-7b,1) ,dd,J=14.3HzF16.2Hz;2.31ppm (H-9,1) ,m
(tdt) ,J=10.6Hz,7.4Hzf16.3Hz;2.20ppm (H-10a,1) ,ddd,J=12.0Hz,7.3Hzf16.4Hz;
1.96ppm (H-8,1) ,tt,J=10.4Hzf6.1Hz;1.60ppm (H-12,1) ,qd/dddd,J=9.2HzF14.8Hz;
1.20ppm (H-10b,1) ,dt,J=11.9Hzf10.5Hz;13C NMR (125.8MHz) :156.72ppm (C-3) ,
140.18ppm (C-6) ,126.89(C-5) ,126.34ppm (C-22) ,120.60ppm (C-23) ,108.64ppm (21) ,
96.73ppm (C-15) ,76.30ppm (C-11) ,70.75ppm (C-13) ,55.69ppm (C-2) ,55.43ppm (C-17) ,
51.91ppm(C-12) ,40.45ppm (C-10) ,37.82ppm (C-8) ,33.37ppm (C-7) ,33.20ppm (C-9) ,
25.62ppm (C-4) .

[0431]  1i.) #il454- FKIFERHER [ (1S,2R,9aS) -5- AL -1 - (AL AL ) -2,3,
3a,4,9,9a—7<§§—1H—£$[E::%%§?[b]%i—z—ii]@a(TREP—8)

/""‘-\-
ot il 50
L OH PPBCI
arhﬂ‘

[0432] 0
N
TREP-7 TREP-8
M=292.38 M=472.59
C,7H,40, CaoH3205

[0433]  7EARR FH22g (75mmol) TREP- 7 T 50m LML ne o, I 75 45 55 50 C ¥ 5L K
17%@mMDﬂ$ﬁ%$ma@m£DMMﬁﬁl%&f@é%ﬁ%6mﬁﬁ#f&f
GEORISE, IO\ Z B RK 3B IR S A1220/5°C -ra ES/NRHERE 5 5 B it A4 8 3 T 201 -
IKIREWIVEER -
[0434]  1fr#2:34.1g(96%) H A Mp:106-107°C.
[0435]  NMR##: (CDC13) ,1H NMR (500MHz) :8.06ppm (H-26F1H-26" ,2) ,m(d) ,J=8.5Hz;
7.65-7.59ppm (H-27,H-27" ,H-30A1H-30" ,4) ,m, (f£:7.63ppm H-27F1H-27" ,2) ,m(d) ,J=
8.5HzA17.61ppm (H-30F1H-30" ,2) ,m(d) ,J~7.5Hz) ;7.47ppm (H-31F1H-31" ,2) ,m(t) ,J~
7.5Hz;7.39ppm (H-32,1) ,m(t/tt) ,J=7.4Hz;7.15ppm H-22,1) ,t,J=7.8Hz;6.83ppm (H-
23,1) ,d,J=7.5Hz;6.79ppm (H-21,1) ,d,J=8.1Hz;5.23ppm (H-11,1) ,td,J=8.7Hz
6.2Hz ;4 .64ppm (H-15,2) ,m(s) ;3.83ppm (H-2,3) ,s:;3.72-3.63ppm (H-13,2) ,m (¥F:3.69ppm
(H-13a,1) ,dd,J=9.9Hz 14 .8HzF13.66ppm (H-13b,1) ,dd,J=9.9HzF15.3Hz) ;3.35ppm (H-
17,3) ,s:2.87ppm (H-4aflH-7a,2) ,m(dd) ,J=14.7HzM6.1Hz;2.68-2.58ppm (H-4bFIH-7b,
2) ,m(fE£:2.65ppm (H-7b,1) ,dd,J=15.1HzF16.3HzF12.62ppm (H-4b,1) ,dd,J=15.5HzFl
6.2Hz) ;2.53-2.40ppm (H-9F1H-10a,2) ,m (f£:2.475ppm (H-10a,1) ,mF12.465ppm (H-9,1) ,
m) ;2.305ppm (H-8,1) ,m(tt) ,J=9.4Hzf16.3Hz;2.01ppm (H-12,1) ,m(tt) ,J=8.9Hz M
4.91z;1.41ppm (H-10b,1) ,m;13C NMR (125.8MHz) :166.40ppm (C-24) ,156.74ppm (C-3) ,
145.65ppm (C-28) ,140.18ppm (C-29) ,140.03ppm (C-6) ,130.20ppm (C-26F1C-26" ,2) ,
129.35ppm (C-25) ,129.03ppm (C-31F1C-31" ,2) ,128.22ppm (C-32) ,127.39ppm (C-30F1C-
30" ,2) ,127.10ppm (C-27F1C-27" ,2) ,126.69 (C-5) ,126.38ppm (C-22) ,120.71ppm (C-23) ,
108.46ppm (21) ,96.72ppm (C-15) ,76.16ppm (C-11) ,67.41ppm(C-13) ,55.65ppm (C-2) ,
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55.32ppm (C-17) ,50.16ppm (C-12) ,37.93ppm (C-10) ,37.55ppm (C-8) ,33.70ppm (C-9) ,
33.28ppm (C-7) ,25.72ppm (C-4) »
[0436]  1j.) #ill4%4-FILZKHFER [ (1S,2R,9aS) -1- RILH KL -5-FHHHE-2,3,3a,4,9,9-
)ﬁ%-lH-%DZW%J‘Hb]%-?Ji]@E (TREP-9)

5 1. 5M Bk

O Srik2: PTSA 5 OH O
eossd SocigaS
[0437] T °\ °

TREP-8 TREP-9

M=472.59 M=428 .53

CSOHSZOS CZBH2804

[0438]  #428g (59.2mmo1) TREP-8¥4fiFF-140m1 PU &R - JF: 3] 78 Hh N 280m 1 H B
[0439]  FEJFRIAL. Y, K 140ml SMERBR AN VRS H IFAE45-50 CHEH: .
[0440]  FETFIR1I2. o, K Lg Xt R REIR — K SN IR S IF4E45-50 CHEHE .
[0441]  7E [ B Z5 RIS , KI5 40 FINaHCO, T Hh A0, 28 ARER 2 A WLV 7 R B R W) O TR
LA, WA A HUAE K BE S, B EREN T8 R =M e rE R B H O b : 4R 4
BEVR S VIE B B AT (g aligl .
[0442] Uit :23.4g (92%) LI
[0443]  NMR##: (CDC13) ,1H NMR (500MHz) :8.05ppm (H-26F1H-26" ,2) ,m(d) ,J=8.5Hz;
7.65-7.58ppm (H-27,H-27" ,H-30A1H-30" ,4) ,m, (f£:7.63ppm H-27F1H-27" ,2) ,m(d) ,J=
8.5HzA17.60ppm (H-30F1H-30" ,2) ,m(d) ,J~7.4Hz) ;7.46ppm (H-31F1H-31" ,2) ,m(t) ,J~
7.5Hz;7.39ppm (H-32,1) ,m(t/tt) ,J=7.3Hz;7.14ppm (H-22,1) ,t,J=7.8Hz;6.82-
6.76ppm (H-21F1H-23,2) ,m (f£:6.792ppm (H-23,1) ,d,J~7.3Hzf16.788ppm (H-21,1) ,d, ]
~8.4Hz) ;5.21ppm (H-11,1) ,td,J=9.3HzF16.5Hz;3.84ppm (H-2,3) ,s;3.71ppm (H-13,2) ,
m;2.86-2.76ppm (H-4aflH-7a,2) ,m (f£:2.82ppm (H-7a,1) ,dd,J=14.6HzA16.3Hz i
2.80ppm (H-4a,1) ,dd,J=15.0HzF16.2Hz) ;2.73-2.64ppm (H-4bFI0H-13,2) ,m ({F:2.70ppm
(H-4b,1) ,dd,J=15.1HzA15.8HzF12.67ppm (OH-13,1) , %El%) ;2.56ppm (H-7b,1) ,dd, J=
14.6HzA15.6Hz;2.45ppm (H-9,1) ,m;2.40-2.31ppm (H-8F1H-10a,2) ,m (¥f£:2.365ppm (H-
10a,1) ,m,J~11.9F17.0F12.35ppm (H-8,1) ,m,J=10.4HzF17.1Hz) ;1.71ppm (H-12,1) ,m
tt,J=9.2HzF14.1Hz;1.53ppm (H-10b,1) ,dt,J=12.1HzA19.5Hz;13C NMR (125.8MHz) :
167 .40ppm (C-24) ,156.86ppm (C-3) ,146.01ppm (C-28) ,140.08ppm (C-29) ,139.79ppm (C-
6),130.34ppm (C-26F1C-26" ,2) ,129.06ppm (C-31F1C-31" ,2) ,128.83ppm (C-25) ,
128.32ppm (C-32) ,127.41ppm (C-30F1C-30° ,2) ,127.16ppm (C-27F1C-27" ,2) ,126.51 (C-
5),126.42ppm (C-22) ,120.88ppm (C-23) ,108.52ppm (C-21) ,75.40ppm (C-11) ,61.16ppm (C-
13) ,55.69ppm (C-2) ,52.83ppm (C-12) ,37.56ppm (C-10) ,36.32ppm (C-8) ,33.01ppm (C-9) ,
32.71ppm (C-7) ,25.48ppm (C-4) »
[0444]  1k.) il #4- FIEEF R (IR, 2R, 3aS,9aS) -5- K- 1- [ (B) -3- A0 -1-4
#1-2,3,3a,4,9,9a- /NE - IH-FR % 059 [b] 25-2- 3£ ] fis (TREP-11)
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—0 —0 e
Q_ Q P Q
/ \/\/\(\,4)— /)

=& OH DMSO-H,PO, = &0 <o—
O e Y ! /
[0445] - bee : -
5 7O ez P P W 00O
TREP-9 TREP-10 TREP-11
M=428.53 M=426.52 M=522.69
C,5H,50, CoeH560, CasH30,

[0446]  FEHE IS H #4208 (46 Tmmol) TREP- 9% fif T-200m1 Jo /K F 2R o A 308 — 3 2
Fefix — Wz (DCC) A110m1 = FF 5 SV R E Bl I BV T o 4 IONE TR B ) #2250 °C FF: 43t
A T3 —#B43 (1) 5m] — H 3 MV ARAE B IR P IV o 24 SR AL TE RS S o S BVR G A E1 2 -10°C
FHAE IR FE A 4g (T1mmol) Z AL HH, 2R 5 MIN10. 9g (49mmo) 2- 54X - PEIETE IR — H R /2
R R A BV W o AE S N &5 R, FERE BN T TR A B TR S L o K A LB 1 ot AR08 H R ok
B o o7 BRI B AH KA LA FH IR BR S ANV VDR 5% » SR T FH AR SR B T WU R o 4 A HLAH
2R I I A FH R R O e e R ) A A g Al

[0447]  i%:23g (94, 3%) IRERELTH

[0448]  1k/2(¥1 4R i%

[0449]  #£20g (46, 7Tmmo1) TREP- 93 fif F-200m1 F 24 of Jf-450 . 9g IRAL A0 . 26 TEMPO/ (2, 2,
6,6 VY H 2 - DR IE - 1 - 25%) S0 /A RN B A R MR G EIZE0°C- (+10°C) 1Y
Y0 DN 150m ] IR SR AN R (G MRS 2 N6-14%) IR S MR Z IR EE R FE . 4 Ak
FERUNS 5 73 8% I SR 5 W0 IR 5 AH K HLAE FiNa,S,0, 7K 8 KBr K I MR I » B¢ i /K
o

[0450]  “K£10,9g (49mmo1) 2- AKX - PEAEWEIR — F MBS A1100m1 SME AL HRVE UM ZH AL
FHH R I N TR & A I AW Bl o 7 S S T8 S 5 53 B8 25 A I 5 AR FH IR R S A i AN
15% NaClI R B -

(04511 KA HLAHZ8 A 38 e {5 A FR A L Joe e Mo ) ) ok oA s i iAo

[0452] it 2 :23g (94,35%) WREREL I

[0453]  NMR##: (CDC13) ,1H NMR (500MHz) :8.00ppm (H-26F1H-26" ,2) ,m(d) ,J=8.3Hz;
7.64-7.56ppm H-27,H-27 ,H-30A1H-30" ,4) ,m, (f£:7.61ppm H-27FH-27" ,2) ,m(d) ,J=
8.4Hz A7 .59ppm (H-30F1H-30’ ,2) ,m(d) ,J~7.7Hz) ;7.45ppm (H-31F1H-31" ,2) ,m(t) ,J~
7.5Hz;7.38ppm (H-32,1) ,m(t/tt) ,J=7.3Hz;7.165ppm (H-22,1) ,t,J=7.9Hz;6.83-
6.76ppm (H-13,H-21F1H-23,3) ,m (f£:6.80ppm (H-21F1H-23,2) ,d,J=7.9HzF16.80ppm (H-
13,1) ,dd,J=15.8Hz#F18.3Hz) ;6.12ppm (H-14,1) ,d,J=15.8Hz;5.18ppm (H-11,1) ,td,J=
9.6Hzf16.2Hz;3.83ppm H-2,3) ,m(s) ;2.79-2.70ppm (H-4F1H-7a,3) ,m (f£:2.75ppm (H-Ta,
1) ,dd,J=14.7Hzf15.9HzF12.73ppm (H-4,2) ,d,J=5.5Hz) ;2.62-2.48ppm (H-7b,H-9,H-
10aflH-16,5) ,m (£ :2.565ppm (H-9,1) ,m;2.55ppm (H-16,1) ,t,J=7.4Hz;2.53ppm (H-10a,
1) ,m;2.515ppm (H-7b,1) ,m) ;2.40-2.27ppm (H-8FIH-12,2) ,m (f£:2.36ppm (H-12,1) ,mFl
2.31ppm (H-8,1) ,m) ;1.67-1.53ppm (H-17,2) ,m(tt) ,J=7.4Hz,1.38-1.22ppm (H-10b,H-18
FIH-19,5) ,m (fF:1.34ppm (H-10b,1) ,m(dt) ,J~11.8HzF19.6Hz;1.29ppm (H-19,2) mAH
1.28ppm (H-18,2)m) ;0.87ppm (H-20,3) ,m(t) ,J=6.9Hz; 13CNMR (125.8MHz) :200.85ppm (C-
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15) ,166.23ppm (C-24) ,156.99ppm (C-3) ,146.53ppm (C-13) ,145.89ppm (C-28) ,140. 14ppm
(C-29) ,139.28ppm (C-6) ,131.85ppm (C-14) ,130.22ppm (C-26F1C-26" ,2) ,129.05ppm (C-31
FIC-31",2) ,128.93ppm (C-25) ,128.28ppm (C-32) ,127.41ppm (C-30F1C-31" ,2) ,127.14ppm
(C-27F1C-27 ,2) ,126.70(C-22) ,126.23ppm (C-5) ,120.93ppm (C-23) ,108.76ppm (C-21) ,
77.31ppm (C-11) ,55.69ppm (C-2) ,53.49ppm (C-12) ,40.24ppm (C-8) ,40.16ppm (C-16) ,
37.89ppm (C-10) ,33.16ppm(C-9) ,31.88ppm (C-7) ,31.58ppm (C-18) ,25.32ppm (C-4) ,
24.08ppm (C-17) ,22.60ppm (C-19) ,14.05ppm (C-20) »

[0454] il 4% 2- S A - PR R R — HH IR

i
o) P—O— 60 o0
/\/‘\)‘L 4;-/ ‘b /\/\)k/ :
o~ F{O_ -
[0455] LDA
e 7 i i B B
TR F A5 2-F K- RGBTV ES
M=130.19 M=222.22
C7H1402 CoH1904P

[0456]  ffil] & — S P A2 LB (LDA)

[0457]  FEEAA FERCHE 3. 017g — S N AR A 113 . 6m1 PU &Mk g (THE) o, IF:
FEOES5Cla H A AIALT . 9m] T 241 BuLi) F Cbe il (1. 6MAECL b R I o IR A 4AE
FEPFE LN

[0458]  BERRIMEIE X

[0459]  FEZUAA T EHFE T K 1. 85g R IR — F s A1 . 77m] O IR W R VA AR T
10. 2m1 PUEHRIEG (THF) H o K5 983074 H1 20/ -5 °C - 7E %305 5 75 29307 i ief 1] B P 32837
AN RN L (LDA) W - R MR G AE0/ -5 CHLFE /NN, SR G I 3Tm] 2M
NaHCO VA o 4 P 7E 5 il 4K B3 AT 1IN, 703 25, M /KO FARUT 2 R Rk I (TBME) 2 HK .
¥6 A VU B AN S AN IE IS % 78 1S 280 Rk FF il £ 45 = 5°C I /KIG EAENER:
ZRAL (rotadest) FAEH B ZIRH R BEAT T4

[0460]  Wir#:2.718g (90%) &t 3H1,

[0461]  NMR%#5: (DMSO) , 1H NMR (500MHz) :3.65ppm (H-9A1H-10,6) ,d,J=11.2Hz;
3.26ppm (H-1,2) ,m(d) ,J=22.1Hz,2.555ppm (H-3,2) ,t,J=7.2Hz;1.45ppm (H-4,2) ,qui
(tt) ,J=7.3Hz;1.32-1.15ppm (H-5F1H-6,4) ,m, (fF£:1.26ppm (H-6,2) ,mFA1.20ppm (H-5,
2) ,m) ;0.85ppm (H-7,3) ,t,J=7.2Hz; 13CNMR (125.8MHz) :202.23ppm (C-2) ,d,J=5.9Hz;
52.47ppm (C-9F1C-10,2) ,d,J=6.3Hz;43.04ppm (C-3) ,d,J=1.4Hz;40.21ppm (C-1) ,d,]J=
125.5Hz,30.50ppm (C-5) ;22.40ppm (C-4) ;21.82ppm (C-6) ,13.72ppm (C-7) ;31P NMR
(202.46MHz) :23.52ppm (P-8) ,m.

[0462]  11.) #464- FIEFEFFRR[ (IR, 2R, 3aS,9aS) -1- [ (E,3S) -3- ¥ FE - 1-4H2L] -5-F
FHE-2,3,3a,4,9,9a- NE-IH- IR I [b] 25 -2- FE ] 5 (TREP-12)
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—06 2 —oaﬁ a
(CH5),SBH,

OV/Y\/\/ R-Me-CBS- L KA 443 Atk OV/\/\/\/
[0463] O (0] THF Q_Q_Iro 6"'

(@]
TREP-11 TREP-12
M=522.69 M=524.71
CasHa04 CasH4004

[0464]  fER/SSR FHF19g (36.3mmol) TREP- 11VA AT 190m1 JE /K PU S BRI Hh o s 3 74
HIZ0-5CIFIIA36.3ml (36. 3mmo1) A A4 ILe i L (IMFR 2RI o KR G078 H1 2
(-30) °C, [A) IR FERLEIZ IR EE L 49 . 5m] (99mmol) e - — F JE R k2% & W08 i i N Herbr ol
SR IAE LR FETRFE B N 25 SR, AR A i #4422 (-15) CHF /N Ot B B I H
H (o ZUR VA AL ) o TR S A 13073 B, SR J5 720 - 5 °C 44 NaHSO0 VR o o 4 4
HH PP i AR HE S AR 2R 0% o B VR e R I 3x 50m 1 Y 2R A HY 55 F 1A HLAE FH/K B35 I
LR T8 W TR W o8 H IR UM 75

[0465] YR :18.2g (95.4%) IRAF I

[0466]  NMR##: (CDC13) ,1H NMR (500MHz) :8.02ppm (H-26F1H-26" ,2) ,m(d) ,J=8.4Hz;
7.63-7.56ppm (H-27,H-27 ,H-30A1H-30" ,4) ,m, (f£:7.60ppm H-27F1H-27" ,2) ,m(d) ,J=
8.3HzA17.59ppm (H-30F1H-30" ,2) ,m(d) ,J~7.1Hz) ;7.45ppm (H-31F1H-31" ,2) ,m(t) ,J~
7.4Hz;7.38ppm (H-32,1) ,m(t/tt) ,J=7.3Hz;7.15ppm (H-22,1) ,m(t) ,J=7.8Hz;6.83-
6.76ppm (H-21F1H-23,2) ,m (£ :6.79ppm (H-21 FIH-23,2) ,m) ;5.635ppm (H-13,1) ,dd,J=
15.4HzF07 .6Hz;5.54ppm (H-14,1) ,m(dd) ,J=15.4HzF16.4Hz,5.09ppm (H-11,1) ,td,J=
9.5Hzf16.1Hz,4.085ppm (H-15,1) ,m(q) ,J=6.4Hz,3.82ppm (H-2,3) ,m(s) ,2.79-2.70ppm
(H-4aflH-7a,2) ,m (f£:2.74ppm (H-4afH-7a,2) ,m(dd) ,J~13.8HzF1~5.5Hz) ;2.665ppm
(H-4b,1) ,m(dd) ,J=14.9HzF15.2Hz,2.57-2.41ppm (H-7b,H-9FIH-10a,3) ,m (fF£:2.51ppm
(H-7,1) ,m(dd) ,J=14.6HzF14.6Hz;2.48ppm (H-9,1) ,m;2.47ppm (H-10a,1) ,m) ;2.25-
2.11ppm (H-8F1H-12,2) ,m, (f£:2.20ppm (H-12,1) ,mA12.18ppm (H-8,1) ,m) ;1.68ppm (OH-
15,1) , %5U&;1.60-1.39ppm (H-16,2) ,m, (fF:1.51ppm (H-16a,1) ,mFA1.45ppm (H-16b, 1) ,
m) ;1.38-1.18ppm (H-10b,H-17,H-18F1H-19,7) ,m, (f£:1.31ppm (H-10bFIH-17a,2) ,m;
1.25ppm (H-17b,H-18F1H-19,5)m) ;0.85ppm (H-20,3) ,m(t) ,J=6.8Hz 13C NMR
(125.8MHz) :166.50ppm (C-24) ,156.90ppm (C-3) ,145.71ppm (C-28) ,140.18ppm (C-29) ,
139.89ppm (C-6) ,135.69ppm (C-13) ,131.52ppm (C-14) ,130.18ppm (C-26F1C-26" ,2) ,
129.26ppm (C-25) ,129.03ppm (C-31F1C-31" ,2) ,128.22ppm (C-32) ,127.38ppm (C-30F1C-
30" ,2) ,127.10ppm (C-27F1C-27" ,2) ,126.55ppm (C-5) ,126.49 (C-22) ,120.87ppm (C-23) ,
108.58ppm (C-21) ,77.84ppm (C-11) ,72.76ppm (C-15) ,55.68ppm (C-2) ,53.53ppm (C-12) ,
40.14ppm (C-8) ,37.66ppm (C-10) ,37.26ppm (C-16) ,33.00ppm (C-9) ,32.02ppm (C-7) ,
31.86ppm (C-18) ,25.53ppm (C-4) ,25.12ppm (C-17) ,22.71ppm (C-19) ,14.14ppm (C-20) »
[0467]  1m.) fiil| % (IR, 3aS,9aS) -1- [ () -3- 2Kk - 1- 4%k ] -5-H%JE-2,3,3a,4,9,9a-
INE - TH-3A R @0 [b] 25 -2- 1 (TREP-13)

50



CN 107001221 B W OB P 35/54 T

o4 —0Q

1- -: ch 03 - -~

WV meor
[0468] ‘5 OH ?y\é/:/v

TREP-12 TREP-13
M=524.71 M=344.50
CSSH 4004 CZZ H32 03

[0469]  #417g (32.4mmol) TREP- 1294 /7 F70m1 FHEEH , i A4. 2g (30. 3mmol) K,CO I H-1R &
WIAEA0 CHEHE , B2 RN 45 I o 24 238 R 1 e AR, K I TR 5 074 #0220 °C R i 1R
T NN LR R AT H 40 T 24 35 2 R g 35 P s (PPB - i) 918 HE 5% o K DB VIR 4 , K
AT RN A I3 88 % AH o K5 /KR FH R R A, G HILAE 4ENa, SO, 45, K 1 7 o i
H IR 2R R B I R R At ik ik (s Ot U T R VR A eI R o =y
M AT F SR IR VR G A0 v 6 it o R T HA T B AR S R AT

[0470] W2 :8g (72%) Bt 14 Mp: 75-T7°C.

[0471]  NMR#¥(#%: (CDC13) ,1H NMR (500MHz) :7.10ppm (H-22,1) ,t,J=7.8Hz;6.78-
6.70ppm (H-21F1H-23,2) ,m (f£:6.75ppm (H-21,1) ,m(d) ,J=8.3Hz 6. 73ppm (H-23,1) ,m
(d) ,J=7.4Hz) ;5.52-5.42ppm (H-13F1H-14,2) ,m (fE£:5.47ppm (H-13FI1H-14,2) ,m) ;
4 .04ppm (H-15,1) ,m,J=6.5Hzf13.2Hz;3.80ppm (H-2,3) ,s;3.70ppm (H-11,1) ,td,J=
10.1HzA16.1Hz;2.70-2.46ppm (H-4a,H-7a,H-7b,0H-11A10H-15,5) ,m (fF:2.66ppm (H-4a,
1) ,m(dd) ,J=14.9Hz#F16.2Hz;2.63ppm (H-7a,1) ,m(dd) ,J~14.9HzF1~6.1Hz;2.59ppm (H-
4b,1) ,m(dd) ,J=14.7HzF15.6Hz;2.57ppm (OH- 11 FIOH-15,2) ,m (&%) ) ;2.40-2.27ppm (H-
TbAIH-9,2) ,m (f£:2.37ppm (H-7b, 1) ,m(dd) ,J=14.3HzA15.4Hz;2.32ppm (H-9,1) ,m) ;
2.23-2.13ppm (H-10a,1) ,m, (f£:2.19ppm (H-10a,1) ,m(ddd) ,J=12.1Hz,7.4Hzf16.4Hz) ;
2.02ppm (H-8,1) ,m(tt) ,J=10.9HzA15.5Hz;1.71ppm (H-12,1) ,m;1.57ppm (H-16a,1) ,m;
1.48ppm (H-16b,1) ,m;1.43-1.23ppm (H-17 ,H-18FH-19,6) ,m, (f£:1.37ppm (H-17a,1) ,m;
1.33ppm (H-19,2) ,m;1.325ppm (H-17b,1) ,m;1.32ppm (H-18,2) ,m) ;1.08ppm (H-10b,1) m
(dt/q) ,J=11.7HzH110.50z;0.91ppm (H-20,3) ,m(t) ,J=6.9Hz;13C NMR (125.8MHz) :
156.81ppm (C-3) ,140.33ppm (C-6) ,136.20ppm (C-14) ,133.38ppm (C-13) ,126.87ppm (C-5) ,
126.38(C-22) ,120.77ppm (C-23) ,108.58ppm (C-21) ,75.87ppm (C-11) ,73.32ppm (C-15) ,
56.94ppm (C-12) ,55.71ppm (C-2) ,40.61ppm (C-8) ,40.49ppm (C-10) ,37.29ppm (C-16) ,
32.73ppm (C-9) ,32.21ppm (C-7) ,31.85ppm (C-18) ,25.54ppm (C-4) ,25.37ppm (C-17) ,
22.78ppm (C-19) ,14.18ppm (C-20) ,

[0472]  1n.) 1% (IR,3aS,9aS) -1- (3-F2JE¢HL) -5-HEKE-2,3,3a,4,9,9a- /N &E - 1H-3F
% —J# 5 [b] Z5-2- I (TREP-14)
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Hz/ Pd /C

-
- _—— “

SV VWY,
[0473] oH &y OH oy
TREP-13 TREP-14
M=344 49 M=346.51
C22H3203 C22H3403

[0474]  }47.7g (22.3mmol) TREP- 1 3% AT Tm] A 2k £ B i A1 54m] Z BE VR -G 10 o 4
ARG K 1 R40.77g 10 % FVAE BR AN B4k 1 020 A Ak R A o 7 SO 45 SR IS
WA RIIE B, FH G IR S BR VR , BRI AE L TR 22 K IER R RN C i - LR LBRIR G
W

[0475]  x3:6.4g (83%) A ft ik Mp:71-72°C,

[0476]  NMR##%: (CDC13) ,1H NMR (500MHz) : 7.09ppm (H-22,1) ,t,J=7.8Hz;6.78-
6.71ppm (H-21F1H-23,2) ,m (f£:6.75ppm (H-23,1) ,m(d) ,J~7.4HzF16.T4ppm (H-21,1) ,m
(d) ,J=8.1Hz) ;3.80ppm (H-2,3) ,s;3.71ppm (H-11,1) ,td,J=9.6HzF16.1Hz;3.59ppm (H-
15,1) ,m;2.83-2.69ppm (H-4aflH-7a,2) ,m (¥£:2.79ppm (H-4a,1) ,m(dd) ,J=14.THzFl
6.1Hz;2.74ppm (H-7a,1) ,m(dd) ,J=14.3HzF16.2Hz) ;2.51-2.40ppm (H-4bés H-7b,2) ,m
(fF:2.47ppm (H-4b,1) ,m(dd) ,J=14.8HzF16.5Hz;2.44ppm H-7b,1) ,m(dd)) ,J=14.4HzFl
6.6Hz) ;2.40-2.19ppm (H-9FI0H-11/0H-15,2) ,m ({£:2.31ppm (OH-11/0H-15,1) , & &A1
2.22ppm (H-9,1) ,m,J=10.2HzFf1~7.0Hz) ;2.19-1.97ppm (H-10aF10H-11/0H-15,2) ,m,
(f£:2.155ppm (H-10a,1) ,m(ddd) ,J=11.7Hz,7.4HzF16.1HzA12.08ppm (OH-11/0H-15,1) ,
Talkg) ;1.92-1. 74ppm H-8FIH-11/H-15/7K,2) ,m, (f£:1.87ppm H-8,1) ,m(tt) ,J=10.0Hz
6. 4HzA11.81ppm (OH-11/0H-15,1) , Zalg) ;1.69-1.50ppm (H-13F1H-14,4) ,m (¥£:1.62ppm
(H-13afH-14a,2)m;1.57ppm (H-13b, 1) ,mAA1.55ppm (H-14b,1) ,m) ;1.50-1.38ppm (H- 167N
H-17a,3) ,m(f£:1.47ppm (H-16a,1) ,mF11.435ppm (H-16b, 1) ,mFl1.43ppm (H-17a,1) ,m) ;
1.38-1.22ppm (H-12,H-17b,H-18F1H-19,6) ,m (fF:1.32ppm (H-19,2) ,m;1.31ppm (H-17b,
1) ,m;1.30ppm (H-12F0H-18,3) ,m) ;1.14ppm (H-10b,1) ,m(dt) ,J=11.5HzA110.1Hz;
0.90ppm (H-20,3) ,m(t) ,J=6.9Hz;13C NMR (125.8MHz) :156.64ppm (C-3) ,140.65ppm (C-
6) ,127.09ppm (C-5) ,126.26 (C-22) ,120.60ppm (C-23) ,108.51ppm (C-21) ,77.51ppm (C-
11) ,72.70ppm (C-15) ,55.72ppm (C-2) ,52.40ppm (C-12) ,41.54ppm (C-10) ,41.44ppm (C-8) ,
37.58ppm (C-16) ,35.14ppm (C-14) ,33.82ppm (C-7) ,32.96ppm (C-9) ,32.05ppm (C-18) ,
28.77ppm (C-13) ,25.88ppm (C-4) ,25.52ppm (C-17) ,22.78ppm (C-19) ,14.18ppm (C-20) »
[0477]  1o.) #i4 (IR, 2R, 3aS,9aS) -1-[ (3S) -3- 3¢ 4E]-2,3,3a,4,9,9a- /N & - 1H-K
FH[f1Ei-2,5- [ (TREP-15)
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‘OQ 1-+ = fic Ak wE HOQ
{0 AlCly /N
OWW s O

[0478] OH gy OH &y
TREP-14 TREP-15
Ca2HuOs Ca1H3203
M: 346.50 M: 332.48

[0479]  FEEAAA TI2.41 1-+ R BB i A 400g o /K FALER IR G H 2
0-5°CH#200g TREP-147£560m] — & H fi Hh I WO Horb 8 I TR & W0 AE = il 4
TE J 07 45 R K TR S BITEA 1K b SR G IN664m] MR FREVEN - 43 85 45 A1 » K /K A FH 2L 1R
CEFEEL K A HUAH B AT S AL NV e 5%, &R BN T 28 K AR RN C e 45 /o
B anARTE Y YRR IE N LR AERIR S E AL .

[0480] Wi :182¢ (95%) H A Mp:113-115°C.

[0481]  NMR#(#: (CDC13) , 1H NMR (500MHz) :6.99ppm (H-22,1) ,t,J=7.7Hz;6.73ppm (H-
23,1) ,d,J=7.4Hz;6.65ppm (H-21,1) ,d,J=8.0Hz;4.95ppm (OH-3,1) ,s;3.75ppm (H-11,
1),td,J=9.4Hzf16.2Hz;3.62ppm (H-15,1) ,m;2.78-2.675ppm (H-4aFflH-7a,2) ,m (fF:
2.735ppm (H-7a,1) ,m(dd) ,J=14.0HzF17.0Hz;2.72ppm (H-4a,1) ,m(dd) ,J=14.6HzFl
6.5Hz) ;2.51-2.42ppm (H-4bAIH-7b,2) ,m (f£:2.47ppm (H-4b,1) ,m(dd) ,J=14.6Hz A
6.3Hz;2.46ppm (H-7b,1) ,m(dd)) ,J=14.2HzF16.2Hz) ;2.28ppm (H-9,1) ,m,J=10.3Hz, ~
7.3Hzf1~6.5Hz;2.175ppm (H-10a,1) ,m(ddd/dt) ,J=12.0Hz,7.3HzFf16.4Hz;1.95-
1.85ppm (H-8,1) ,m (£F:1.90ppm H-8,1) ,m(tt) ,J=10.0HzF16.2Hz) ;1.72-1.61ppm (H-13a
FIH-14a,2) ,m (fF:1.655ppm (H-14a,1) ,mfA1.65ppm (H-14a,1) ,m) ;1.61-1.51ppm (H-13bAA
H-14b,2) ,m (£:1.56ppm (H-14b,1) ,mA11.55ppm (H-13b,1) ,m) ;1.51-1.385ppm (H- 16F1H-
17a,3) ,m(f£:1.48ppm (H-16a,1) ,mF11.44ppm (H-16bFIH-17a,2) ,m) ;1.385-1.22ppm (H-
12,H-17b,H-18F1H-19,6) ,m (fF:1.32ppm (H-19,2) ,m;1.31ppm (H-17b,1) ,m;1.305ppm (H-
18,2) ,m;1.285ppm (H-12,1) ,m) ;1.16ppm (H-10b,1) ,dt,J=11.8HzF110.2Hz;0.90ppm (H-
20,3) ,m(t) ,J=6.9Hz;13C NMR (125.8MHz) :152.65ppm (C-3) ,141.00ppm (C-6) ,126.39 (C-
22) ,124.60ppm (C-5) ,120.67ppm (C-23) ,113.15ppm (C-21) ,77.56ppm (C-11) ,72.79ppm (C-
15) ,52.30ppm (C-12) ,41.50ppm (C-10) ,41.41ppm (C-8) ,37.58ppm (C-16) ,35.09ppm (C-
14) ,33.74ppm (C-7) ,33.00ppm (C-9) ,32.05ppm (C-18) ,28.78ppm (C-13) ,26.12ppm (C-4) ,
25.52ppm (C-17) ,22.79ppm (C-19) ,14.20ppm (C-20) »

[0482]  1p.) i &2-[[ (IR,2R,3aS,9aS) -2,3,3a,4,9,9a-/NE-2-F&H-1-[ (3S) -3- &4
L] - IH-2RIF [ 8i-5-2E ] A2 ] 4R £ 1§ (TREP-16)
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[0483] .E = = £
TREP-15 TREP-16
C21H3203 C25H380s
M: 332.48 M: 418.57

[0484]  #£170g (0.51mol) TREP- 15%A A T3 . A1 AR o [ ¥ I A 340g (2. 46mol) oK
TREREAFN89. 6g (0.536mol) ¥R LR L e FH IR A AE30- 35 CHEFF: o 75 [ . 45 R 4 I VR
G UE , 2R VR K ) FTBME GRUT 2 H LK) - eI B M IR R 46 d, B, Uk
GRAT I

[0485] Wit :203g (95%) H o4 Mp:53-55C.

[0486]  NMR¥K#% -

[0487] (CDC13,1H NMR (500MHz) :7.03ppm (H-22,1) ,t,J=7.8Hz;6.78ppm H-23,1) ,d,]J
=7.4Hz;6.605ppm (H-21,1) ,d,J=8.2Hz;4.58ppm (H-2,2) ,s;4.23ppm (H-24,2) ,q,]J=
7.1Hz;3.66ppm (H-11,1) ,td,J=9.6HzFf16.2Hz;3.55ppm (H-15,1) ,m;2.87ppm (H-4a,1) ,
dd,J=14.7THz#16.1Hz;2.80-2.455ppm (H-4b,H-7a,0H-11FI0H-15,4) ,m (£:2.72ppm (H-
7a,1) ,dd,J=14.2Hzf16.2Hz;2.67ppm (OH-11FI0H-15,2) ,2.50ppm (H-4b,1) ,dd,J=
14.7HzH16.7Hz) ;2.42ppm (H-7b,1) ,dd,J=14.2Hz#16.8Hz;2.25-2.07ppm (H-9F1H-10a,
2) ,m, (f£:2.20ppm (H-9,1) ,m,J=10.2Hz, ~6.5-7.1Hz;2.125ppm (H-10a,1) ,m (ddd/dt) , ]
~12.0Hz,~7.2Hzf1~6.2Hz) ,1.83ppm (H-8,1) ,m(tt) ,J=9.9Hz#16.6Hz;1.70-1.57ppm
(H-13afH-14a,2) ,m (f£:1.635ppm (H-14a,1) ,mfA1.625ppm (H-14a,1) ,m) ;1.57-1.36ppm
(H-13b,H-14b,H-16f1H-17a,5) ,m (f£:1.50ppm (H-14b,1) ,m;1.48ppm (H-13b,1) ,m;
1.435ppm (H-16a,1) ,m;1.415ppm (H-17a,1) ,m,1.40ppm (H-16b,1) ,m) ;1.36-1.19ppm (H-
12,H-17b,H-18,H-1941H-25,9) ,m (fE:1.295ppm (H-19,2) ,m;1.28ppm (H-17b,1) ,m;
1.275ppm (H-18,2) ,m;1.27ppm (H-25,3) ,t,J=7.1Hz;1.24ppm (H-12,1) ,m) ;1. 14ppm (H-
10b,1) ,dt,J=11.6Hz#110.2Hz;0.88ppm (H-20,3) ,t,J=6.9Hz;13C NMR (125.8MHz) :
169.32ppm (C-1) ,154.94ppm (C-3) ,141.15ppm (C-6) ,127.92(C-5) ,126.11ppm (C-22) ,
121.55ppm (C-23) ,109.76ppm (C-21) ,77.16ppm (C-11) ,72.47ppm (C-15) ,66.12ppm (C-2) ,
61.26ppm (C-24) ,52.31ppm (C-12) ,41.27ppm (C-8) ,41.25ppm (C-10) ,37.49ppm (C-16) ,
35.06ppm (C-14) ,33.88ppm (C-7) ,32.80ppm (C-9) ,31.99ppm (C-18) ,28.63ppm (C-13) ,
26.08ppm (C-4) ,25.47ppm (C-17) ,22.71ppm (C-19) ,14.22 (C-25) ,14.13ppm (C-20)

[0488]  1q.) il #&2-[[ (IR,2R,3aS,9aS) -2,3,3a,4,9,9-/NE-2-F&H-1-[ (3S) -3- &4t
L] - IH-ZRIE (] 8 -5-2E ] 2L ] 4% (AT 21 Je /x)
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LO{OQ Hooc/\oQ
o NaOH /Hz0 VAR

THF w

[0489] QNW P VY,

HO  oH HO &y

TREP-16 ﬂ, ﬂ;'l.& v)F

CasHza05 CaaHz40s

M: 418.57 M: 390.52
[0490]  #180g (0.43mol) TREP- 16 (Z i) ¥ fif T-650m1 PY A PRI H  AE R LA T FEE IR
TAAN2.71 0. SMEEALENTE I 1 [ SV S W0 7E iR 4t o 75 I N 25 BRI, VR &4 FH 250

T RT3 R TR 5% o m] B PR A R I N AT 2 Y Rk 5 P UM PR SN VA VK VR S )
[P pHIRE 8 NpH< 3o R J5 4 S 7K R A A BT 22 B R B AR X, A - I B A UM K PR FF 2%
Ko

[0491] Wit 3 : 165g (98%) 45 & il

[0492]  NMR%i#& (d6-DMSO) , 1H NMR (400MHz) :12.915 (COOH-1,1) , %& W& ;7. 03ppm (H-22,
1),t,J=7.8Hz;6.76ppm (H-23,1) ,d,J=7.4Hz;6.68ppm (H-21,1) ,d,J=8.2Hz;4.62ppm
(H-2,2) ,s:;4.47Tppm (OH-11,1) , 5&W&& ;4. 21ppm (OH-15,1) , %5l ;3. 47ppm (H-11,1) ,m(q) ,J
~8.0Hz;3.35ppm (H-15,1) ,m,2.80-2.60ppm (H-4aflH-7a,2) ,m (fF:2.725ppm (H-4a,1) ,
dd,J=14.7Hzf16.2Hz;2.67ppm (H-7a,1) ,dd,J=14.2HzF16.2Hz) ;2.48-2.34ppm (H-4bF
H-7b,2) ,m (fF:2.49ppm (H-4b,1) ,dd,J=14.6HzF16.6Hz;2.39ppm (H-7b,1) ,dd,J=14.2Hz
F6.5Hz) ;2. 11ppm (H-9,1) ,m (tq) ,J~10.1Hzf~6.7Hz;1.955ppm (H-10a,1) ,m (ddd/dt) ,
J=12.1Hz#16.7Hz;1.76ppm (H-8,1) ,m(tt) ,J=10.0HzF16.2Hz;1.61ppm (H-13a,1) m;
1.53-1.33ppm (H-14,H-16af1H-17a,4) ,m(in:1.46ppm (H-14a,1) ,m;1.43ppm (H-14b, 1) ,m;
1.38ppm (H-17a,1) ,m;1.35ppm (H-16a,1) ,m) ;1.33-1.15ppm (H-13b,H-16b,H-17b,H-18F0
H-19,7) ,m (¥f£:1.32ppm (H-13b,1) ,m;1.30ppm (H-16b,1) ,m;1.275ppm (H-19,2) ,m;1.26ppm
(H-17b,1) ,m;1.25ppm (H-18,2) ,m) ;1.15-0.93ppm (H-10bFIH-13,2) ,m (£F:H-1.09ppm (H-
12,1) ,m(tt) ,J=9.0Hzf16.1Hz;1.00ppm (H-10b,1) ,m(ddd/dt) ,J=11.7HzA110.2Hz) ;
0.87ppm (H-20,3) ,m(t) ,J=6.9Hz;13C NMR (100MHz) :170.36ppm (C-1) ,154.63ppm (C-3) ,
140.56ppm (C-6) ,126.75ppm (C-5) ,125.85(C-22) ,120.65ppm (C-23) ,109.37ppm (C-21) ,
75.44ppm (C-11) ,70.13ppm (C-15) ,64,96ppm (C-2) ,51.49ppm (C-12) ,41.15ppm (C-10) ,
40.48ppm (C-8) ,37.06ppm (C-16) ,35.03ppm (C-14) ,33.37ppm (C-7) ,32.42ppm (C-9) ,
31.53ppm (C-18) ,28.36ppm (C-13) ,25.62ppm (C-4) ,24.96ppm (C-17) ,22.18ppm (C-19) ,
13.96ppm (C-20)

[0493]  1s.) ffill4& (IR, 2R,3aS,9aS) -2-[2-F23E-1-[3(S) -FF¥H]-2,3,3a,4,9,9a-75
- H-ZRH[F] 8i-5- 5L ) 4B anEL (M AT & e /R Eh)

VAN Na* ~O.
ooy o O
£ E1OH, TBME o] 7\

&k A5 -
[0494] OVWV SR OVVW
OH  on OH  oH
B R R HAfF R R
Ca3H340s CzsHx0sNa
M: 390.52 M: 412,51

[0495]  1s1.)Ks150g (0.384mol) i FIF1 JE/RVEMET-21 L BEh KB IR AN — K & 426 . 2¢
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(0.211mol) AT, IR G W AETE VAT AR = TR o 241 8 5 (10 RE & (1) pHAE ik 3]
7-90 , KR A P48 SumFLAT I 8 2% Ak 8 o K R TR VA VIR A e e 78 AN Ak 4 22 29225 o KK 4
Wi i1 L 8 K VLRI R 0T 0 Y e g o A A 2 0 40 o o o R AR FE IR VROt
TEHZSHTE20-50CF 4

[0496] it : 158g (100%) i H 1 JE /RN EE — 7K &4 OB A7) , B ik Mp: 95-99°C.
[0497]  1s2.) ¥4150g (0.384mol) #H A 51 JE /K IEMET-21 LB b o K435 5g (0. 422mo1) FRIRE,
BUMA A, R S e E R R S IR 2 U8 S AR 1 pHAELR B 7 - 81, Ky
TBEME SunfLAR I 8 2Rk U8, HERE D8 RIS MR AE e e 28 A B R4 2 49225 g K IR AR PN 5 i
T O FHZK VAN B AT 28 F Ik v 5 s L AR S 46 vt o B AR B, R IR IR IR BT
H1#£20-50°C T

[0498] it :158g (100%) Hi H 1 JE /RN EE — 7K &4 OB A7) , B iR Mp: 95-99°C.
[0499]  1s3.) #150g (0.384mo1) H T 51l JE /R T-21 L BE . 521 (0.39mol) FEE AN
AN IR S TS AR T A S IR B 3SR IR R A Sunf AR I I8 28 8
DEVRV AL e % 28 AN i 22 2225 R i VD gt T C 48 /KRR AT R R gk o
FeAS AR IR 45 0 R AR AR R BRI E B AE20-50 C 5.

[0500] it : 158g (100%) Hi H 1 JE /RN &L — 7K &4 OBN A7) , B iR Mp: 95-99°C.
[0501]  1s4.) $¥$24g (61.45mmol) i A 1) JE /KA fiET-360m] L BEH 447 .62¢ (61 .45mmol)
WRER AN — /K B IIN o KR GRS SR N A S i HE B 2 56 2R - S8 5 H s
2 5um LA JE AR L8, A DRI VR AE B A% 28 AN kAR o 1) W4 P I\ S B I T R I TR
PR AR o R AR A P s g 30T 2 PP R b Ao L AE = 5 o o 0 T B A AR, R I
TEHZSHTE20-50 CF 4

[0502] it #:22.8g (90%) Hh A 71 J& /R 4R , Bl 4 Cloe I TE ) Mp:65-90°C i i 71
JEIRNEE—IKEH OB N”) B 70 B 3R ALE -

[0503] Mp:95-99°C

[0504]  DSCl :94-99°C

[0505]  4fif%:99.9 (HPLCIHI AN %)

[0506]  15-&-Hi T4 JE/K:0.0 (HPLCTH AR %)

[0507]  JK&HE:4.3%

[0508]  LLjE i (c=1%, HlE25°C) :+41°

[0509]  ARPRALFEIK:16.8%

[0510]  NMR##: (d6-DMSO) , 1H NMR (500MHz) :6.95ppm (H-22,1) ,t,J=7.8Hz;6.65ppm
(H-23,1) ,d,]=7.4Hz;6.61ppm H-21,1) ,d,J=8.2Hz;4.97-3.93ppm (H-2,0H-11FI0H-15,
4) ,m (fF:4.54ppm (OH-11,1) , &4 .32ppm (OH-15,1) , %5 & ;4. 13ppm (H-2,2) ,s) ;3.47ppm
(H-11,1) ,td,J=9.4HzF16.2Hz;3.35ppm (H-15,1) ,m(tt) ,J~7.0Hz A4 .3Hz;2.75ppm (H-
4a,1) ,dd,J=14.5HzF16.1Hz;2.65ppm (H-7a,1) ,dd,J=14.1Hzf16.1Hz;2.42-2.32ppm (H-
AbAIH-Tb,2) ,m (f£:2.38ppm (H-4b,1) ,dd,J=14.5HzF16.8Hz;2.355ppm (H-7b,1) ,dd,J=
14.1Hz#16.9Hz) ;2.08ppm (H-9,1) ,m(tq) ,J~10.1HzA1~7.0Hz;1.96ppm (H-10a,1) ,m
(ddd/dt) ,J=12.1HzF16.6Hz;1.73ppm (H-8,1) ,m(tt) ,J=9.8HzM6.7Hz;1.61ppm (H-13a,
1)m;1.52-1.32ppm (H-14,H-16af1H-17a,4) ,m (f£:1.455ppm (H-14a,1) ,m;1.42ppm (H-14b,
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1) ,m;1.38ppm (H-17a,1) ,m;1.34ppm (H-16a,1) ,m) ;1.32-1.16ppm (H-13b,H-16b,H-17b,H-
18F1H-19,7) ,m (f£:1.31ppm (H-13b,1) ,m;1.285ppm (H-16b,1) ,m;1.275ppm (H-19,2) ,m;
1.26ppm (H-17b,1) ,m;1.25ppm (H-18,2) ,m) ;1.11ppm (H-12,1) ,m(tt) ,J=9.0HzF16.3Hz,
1.02ppm (H-10b, 1) ,m(ddd/dt) ,J=11.3HzA110.3Hz) ;0.865ppm (H-20,3) ,m(t) ,J=6.9Hz;
13C NMR (125.8MHz) :171.55ppm (C-1) ,155.89ppm (C-3) ,139.91ppm (C-6) ,126.38ppm (C-
5),125.52(C-22) ,119.30ppm (C-23) ,109.74ppm (C-21) ,75.53ppm (C-11) ,70.14ppm (C-
15) ,68,29ppm (C-2) ,51.58ppm (C-12) ,41.26ppm (C-10) ,40.63ppm (C-8) ,37.06ppm (C-16) ,
35.07ppm (C-14) ,33.59ppm (C-7) ,32.55ppm (C-9) ,31.54ppm (C-18) ,28.40ppm (C-13) ,
25.82ppm (C-4) ,24.97ppm (C-17) ,22.19ppm (C-19) ,13.98ppm (C-20) .

05111 Whiai 21 e /RN EE —7K &4 OB “A”) BIDSCHE g T 2413 L.

[0512]  fifi 21 e /RN EE— K &4 OB “A”) BIXRPDIE s T 7 1

[0513]  1t.) il#& il 51 J8 RN Eh oK O “B”) Mp. 1 125-129°C) -

[0514]  1t1.) ASEAESERtfI1s1-1s2- 1s3H AR —FEF Bk T LA T 2 4h:

[0515]  CKEA53 3R S AR UE L YRR IR AE S th 8 7E60-100°C.

[0516]  1t2.) AFEAESEHEHI1s1-152- 1s3H B —TLFF , #5452 AR 7E60- 100 CAE R
H g

[0517]  1t3.) 7E60-90C ¥4 i 71 5 Je /R8N — /K & W FE TR B AE AN i Bl AU & 1
I EN -6/ R RT AN CUGE B R B TR 418

(05181 w21 Je /RN EE ek Y O “B”) IDSCE e~ Tl 4415

(05191 hiai 21 e /RN E ek O “B”) IXRPDIE @7~ T8 L.

[0520]  1v.) #il#& AT 5 8 /RN ER 2 K& OBC) -

[0521]  1vl.) ¥l AT &1 Je /RANEE— K& OB A7) 7260 % K& B 1T PRBFE T
#& (manipulator) H148/NKF, 5K il T 21 JE /R AW 3L — K SR FRAE T 1 5-8 K

[0522]  1v2.) ¥l Al &1 Je RN ER oK OB 20 “B”) #E60 %6 /K & & 11 U5 T IRFFAE 32 I 4%
HHA8/INI , B ORFFAE 25 -8R

[0523]  Wifi2l e /RaNER Z K& OB “C”) BIDSCE e TE6 1.

[0524]  Hhi A5 e /R EE 2 K &4 OB °CT) HIXRPDIE! o T 1819 k.

[0525] w21 Jeé /- R OcE R0 BIDSCHE fEn T Bl 1 .

[0526] il AT &1 J& SR Ak ) AL -

wy | BEW DSC (:ffc KAE | BRAH
o] | KoM | A 94-99 99.9 4.3-4.4 |
K4 B 125-129 99.8 &K 0.5 0
48-52 'y 13
A -
FREM | C | gy 100C(F)y| 98 17-20 (3-5)
kY | REW - 99.9 KK 0.5 0

[0528]  #4EEp#r (TGA) B iF I TGA/SDTA851° Mettler Toledo instrumenti#4T .
[0529] ZEI/RFEFHERHTEEIEDSC 1Star® System,Mettler Toledoi4T .
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[0530]  XRPD/r#r i i XPERT-PRO-PANalytical instrumenti#4T .
[0531] L4 Afd FH ik sza 4444

[0532]  X-Hf2R45 ZFK: PW3373/10Cu, FHHZ A4 KL : Cu

[0533] i AR : TR B K3 K, Ky (A):1,540598

[0534]  FHVEHE (°) :2,0000-40,0014

[0535]  sEiifs]2.)

[0536]  2a.) i 4&2- 1% -4-4RAE I - DU SRS (MPKO-1)

N
A NN o
\/\/ - — \/\/ \O
[0537] o]
4-7% Be-1-B% 34-=f-1-%% MPKO-1
CsHeO CsHzO CieH1e02
M: 84.12 M: 84,12 M: 168.24

[0538]  #E5.51 ZK MM (1 FF 2R ¥ B 552¢ 4- R - 1- I o [V H IN N 67 Tm ]~ S AL i AT
19. 5g X H AR A R (PTSA) ££120m1 DY SR IR o VA VR o 4 S B TR 45 WU AE S8 TR P o 18 S N 45
I RHR G Y = S K, R S AN O K B o K A LA 28K K ) R & 4iifk,
R 2~ — PR,

[0539] i3 :1062g (96 %) TEthuif .

[0540]  NMR%#% :

[0541] (CDC13) ,1H NMR (500MHz) :4.59ppm (H-6,1) ,dd,J=4.0HzF13.1Hz;3.90-3.79ppm
(H-1afH-10a,2) ,m, (f£:3.86ppm (H-10a,1) ,ddd,J=11.3Hz,8.2HzF13.2Hz;3.82ppm (H-
la,1) ,dt,J=9.8Hzf16.2Hz) ;3.54-3.44ppm (H- 1bA110Hb,2) ,m, (£F:3.50ppm (H-10b, 1) ,
m;3.48ppm (H-1b,1) ,dt,J=9.8HzF6.2Hz) ;2.31ppm (H-3,2) ,m(tdd) ,J=7.1Hz,2.5HzFl
1.5Hz;51.94ppm (H-5,1) ,t,J=2.6Hz;1.87-1.765ppm (H-2f1H-8a,3) ,m(tt/qui) , (fE:
1.81ppm (H-2,2) ,qui/tt,J=6.6Hz;1.82ppm (H-8a,1) ,m) ;1.70ppm (H-7a,1) ,m;1.615-
1.47ppm (H-7a,H-8a,H-9,4) ,m, (f£:1.58ppm (H-7b,1) ,m;1.57ppm (H-9a,1) ,m,1.525ppm
(H-9b,1) ,m;1.52ppm (H-8b,1) ,m) ;13C NMR (125.8MHz) :98.95ppm (C-6) ,84.13ppm (C-4) ,
68.56ppm (C-5) ,65.93ppm (C-1) ,62.35ppm (C-10) ,30.81ppm (C-7) ,28.84ppm (C-2) ,
25.61ppm (C-9) ,19.65ppm (C-8) ,15.48ppm (C-3) »

[0542]  2b.) il #& 1- (2- M A 2k - 3- AR L oK L) -6 - DU S ML iR - 2- B4 - -2 - fe - 1 - I

(MPK- 1)
H OH
EtMgBr
:i::] N 0 T X o_ _O
/\/\0 S THF = U
[0543] 0 o]
\ N
MPKO-1 VPK-5 MPK-1
CioH1602 C11H:20; C21Hz04
M: 168.24 M: 176.22 M: 344.45

[0544]  fEFETESAHKE1062g MPKO- 135 fiET-8. 51 L /K WU & LR 1, 28 J5 7£60-65 C 2% 12
HIAN1920m] 2, FE IR BV W (SMAE Z Tk R IV TR) o K [ IR & W3 A5 7 %, ¥ E1 34K J5
H$927g VPK-5 (2-H5 Ph 4k - 3- F AL 25 FE ) £E930m1 PU S Wi T VA TR e o 7F g o 4%
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WIS KRS P IM NaHSO, W04 K, ¥ 7K A H B L BE A B, K & FF 1A HLAH FHO . 5M
NaHCO VA AN15 % NaCIIE R BEVR , TR IRAE 2. dkg K IRAE TR VIR 2 2K 7% 22
ez 5B

[0545] UK :100% (1812g) MPK- 1, iR AR 43 o

[0546]  NMREKHE -

[0547] (CDC13) ,1H NMR (500MHz) :7.34ppm (H-6,1) ,dd,J=7.8HzF10.7Hz;7.24ppm (H-5,
1) ,m(t) ,J=8.0Hz, 5 ARAICDCI 35 # 7y H B ;6. 86ppm (H-4,1) ,d (dTEIE) ,J=
8.0Hz;5.985ppm (H-14,1) ,ddt,J=17.1Hz,10.2Hzf15.9Hz;5.62ppm (H-7,1) , & &,
4 .98ppm (H-15a,1) ,dq (ddt) ,J=10.1Hz,1.8HzF11.6Hz;4.93ppm (H-15b,1) ,dq (ddt) ,J=
17.1Hz,1.8Hzf11.7Hz;4.57ppm (H-17,1) ,m,J=2.5Hz;3.88-3.77ppm (H-12a,H-16és H-
21a,5) ,m, (f£:3.85ppm (H-21a,1) ,m;3.82ppm (H-16,3) ,s;3.81ppm (H-12a,1) ,dd, 15.9Hz
F6.2Hz) ;3.625ppm (H-13a,1) ,ddt,J=15.7Hz,5.8Hzf11.6Hz;3.55ppm (H-13b,1) ,ddt,]
=15.7Hz,5.9Hz 11 .6Hz;3.505-3.43ppm (H- 12bAIH-21b,2) ,m, (f£:3.47ppm (H-21b,1) ,m;
3.46ppm (H-12b,1) ,m) ;2.37ppm (H-10,2) ,td,J=7.1HzF11.8Hz;2.30ppm (OH-7,1) , T & ;
1.87-1.75ppm (H-11F1H-19a,3) ,m, (f£:1.815ppm (H-11,2) ,tt (qui) ,J=6.7Hz;1.81ppm
(H-19a,1) ,m) ;1.69ppm (H-18a,1) ,m;1.62-1.45ppm (H-18b,H-19bFIH-20,4) ,m, (¥F:
1.565ppm (H-18b,1) ,m;1.56ppm (H-20a,1) ,m;1.51ppm (H-20b,1) ,m;1.505ppm (H-19b, 1)
m) ;13C NMR (125.8MHz) :157.74ppm (C-3) ,140.75ppm (C-1) ,137.20ppm (C-14) ,127.52ppm
(C-5),125.94pm (C-2) ,119.32ppm (C-6) ,114.86ppm (C-15) ,110.74ppm (C-4) ,98.90ppm (C-
17) ;86.66ppm (C-9) ,80.55ppm (C-8) ,66.03ppm (C-12) ,62.32ppm (C-21) ,62.23ppm (C-7) ,
55.91ppm (C-16) ;30.77ppm (C-18) ,29.56ppm (C-13) ,28.82ppm (C-11) ,25.57ppm (C-20) ,
19.63ppm (C-19) ,15.93ppm (C-10) »

[0548]  2c.) il %4 1- (2-J N 2L -3- AL OR L) -6- DU S L iR -2 - JE 428 - L -2- k- 1 - P
(MPK-2)

OH o
A 0. .0 PCC N o o
= U EtOAc N
[0549] o)
5 O,

MPK-1 MPK-2

C21 Hzaod C21 H2604

M: 344.45 M: 342.44

[0550]  FEAEMEASAH A 121 418 L BaH i N Akg FUES R IERE 855 (PCC) , 2R S5 ML . Tkg oK
CTREN TR BT I 1550 B, SR G IIN2 . Akg 7E 26 A1 25 BB R 3R 13 FIMPK - LI VR - 75 %
97 45 SR, b S A SR B RN RE I I AN TR A b o R EE 15 - 2000 Bl 5 S IR A DI I8 K fe e
F .8 2 BE T 5 I W BE R T 75 R o K KL= i ok PR I i b i) iy afid i e - &4
% <TI0 B VR A DA E R ISR & B P2 203, IR 4R , /KPR, B ER BN T8 , s
TR0 5T R DR AR

[0551] Uit :1246g (69%) WKL

[0552]  NMREG#E:
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[0553]  (CDC13) ,1H NMR (500MHz) :7.73ppm (H-6,1) ,dd,J="7.8Hz#10.7Hz;7.29ppm (H-5,
1),t,J=8.0Hz;7.04ppm (H-4,1) ,d (d% &) ,]=8.0Hz;5.97ppm (H-14,1) ,ddt,J=17.1Hz,
10.1Hz#16.2Hz ;4 .985ppm (H-15b,1) ,dq (ddt) ,J=17.1Hzf11.7Hz;4.94ppm (H-15a,1) ,dq
(ddt) ,J=10.1HzA11.6Hz;4.60ppm (H-11,1) ,m(dd) ,J=4.0HzF12.9Hz;3.91-3.81ppm (H-
12a,H-16f1H-21a,5) ,m, (fF:3.86ppm (H-12a,1) ,m,3.855ppm (H-21a,1) ,m;3.85ppm (H-16,
3),s):3.78ppm (H-13,2) ,dt,J=6.2HzF11.5Hz;3.55-3.46ppm (H- 12bFIH-21b,2) ,m, (fE:
3.51ppm(H-12b,1) ,m(dt) ,J=9.9HzF16.0Hz;3.50ppm (H-21b, 1) ,m) ;2.585ppm (H-10,2) ,
td,J=7.1HzF01.4Hz;1.925ppm (H-11,2) ,tt (qui) ,J=6.6Hz;1.82ppm (H-19a,1) ,m;
1.71ppm (H-18a,1) ,m;1.64-1.46ppm (H-18b,H-19bA0H-20,4) ,m, (f£:1.575ppm (H-18b, 1) ,
m;1.57ppm (H-20a,1) ,m;1.53ppm (H-20b,1) ,m;1.52ppm (H-19b,1)m) ; 13C NMR (125.8MHz) :
180.21ppm (C-7) ,158.20ppm (C-3) ,137.53ppm (C-1) ,136.90ppm (C-14) ,130.04pm (C-2) ,
126.85ppm (C-5) ,124.75ppm (C-6) ,115.01ppm (C-4) ,114.89ppm (C-15) ,99.05ppm (C-17) ;
95.03ppm (C-9) ,81.97ppm (C-8) ,65.84ppm (C-12) ,62.46ppm (C-21) ,56.20ppm (C-16) ;
30.78ppm (C-18) ,29.89ppm (C-13) ,28.23ppm (C-11) ,25.58ppm (C-20) ,19.68ppm (C-19) ,
16.38ppm (C-10) .

[0554]  2d.) £ (1S) -1- (2-JA N2k - 3- F AU R JE) -6 - DU S - 2- A k- O -2- - 1-
fiZ (MPK-3)

0
X
=

[0555] o}
N\
MPK-2 MPK-3

C2iH50,4 C,1H250,
M: 342.44 M: 344.45

[0556]  FEHEIE TR MK 1246g MPK- 20 376 . 31 07K MU Uk o VA 21 220-5°C I
IIAG.731 R- (+) -2- F K& -CBS - S8 ZEUI 28 34 bt 78 IMFH 2R h (VR VR SR JE R TR B e 2 22
(-40) - (-35) ‘CHMIA925m1 Wl - — B LB k4% 5 0 o 7 I S 435 BRI R VR A5 40 P HE B S %6
NH, CIIE VR K, /K AH F 88 R AL, KA HLAH /K e, 0, il B80T 20K Kok =4
EEAE b : 4R CERIR A Y05 R B oA (i 4tifh

[0557] Wit : 1178g (94%) IR AE Ao

[0558]  NMR¥K# -

[0559]  (CDC13) ,1H NMR (500MHz) :7.35ppm (H-6,1) ,d,J=7.8Hz,7.24ppm (H-5,1) ,m(t) ,
J=8.0Hz,6.86ppm (H-4,1) ,d,J=8.1Hz;5.99ppm (1-14,1) ,ddt,J=17.1Hz,10.3HzFN
5.7Hz;5.62ppm (H-7,1) ,t,J=1.8Hz;4.98ppm (H-15a,1) ,dq,J=10.1Hzés 1.8Hz;4.94ppm
(H-15b,1) ,dq,J=17.2HzF11.7Hz;4.57ppm (H-17,1) ,m,J=2.4Hz;3.91-3.74ppm (H-12a,
H-16f1H-21a,5) ,m, (f£:3.84ppm (H-21a,1) ,m;3.82ppm (H-16,3) ,s;3.82ppm (H-12a,1) ,
m) ;3.63ppm (H-13a,1) ,ddt,J=15.6Hz,5.8Hz#11.7Hz;3.55ppm (H-13b,1) ,ddt,J=
15.6Hz,5.8Hzf11.7Hz;3.51-3.41ppm (H-12bFIH-21b,2) ,m, (¥£:3.475ppm (H-21b,1) ,m;
3.47ppm (H-12b,1) ,m(dt) ,J=9.7Hz#16.1Hz) ;2.44-2.20ppm (OH-7FIH-10,3) ,m, (¥E:
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2.37ppm (H-10,2) ,td,J=7.1HzF11.6Hz;2.30ppm (OH-7,1) , % &) ;1.90-1.75ppm (H- 1 1fA
H-19a,3) ,m, (f£:1.815ppm (H-11,2) , tt (qui) ,J=6.7Hz;1.81ppm (H-19a,1) ,m) ;1.69ppm
(H-18a,1) ,m;1.62-1.44ppm (H-18b,H-19bFIH-20,4) ,m, (Ff£:1.57ppm (H-18b, 1) ,m;
1.56ppm (H-20a,1) ,m;1.515ppm (H-20b, 1) ,m;1.51ppm (H-19b,1)m) ;13C NMR (125.8MHz) :
157 .76ppm (C-3) ,140.77ppm (C-1) ,137.20ppm (C-14) ,127.51ppm (C-5) ,125.96pm (C-2) ,
119.33ppm (C-6) ,114.85ppm (C-15) ,110.75ppm (C-4) ,98.91ppm (C-17) ;86.66ppm (C-9) ,
80.57ppm (C-8) ,66.03ppm (C-12) ,62.32ppm (C-21) ,62.24ppm (C-7) ,55.91ppm (C-16) ;
30.77ppm (C-18) ,29.56ppm (C-13) ,28.83ppm (C-11) ,25.58ppm (C-20) ,19.63ppm (C-19) ,
15.93ppm (C-10) .

[0560]  2e.) il [ (1S) -1- (2- 4 P2k -3- H AL IE) -6- DU ML IR - 2- FE 4R 3E - T - 2- e -

1-S8 L] T 3 — A L AR e (MPK-4)

'"';Si\
« Kok
3 TBDMS-CI \\‘ 5 B
[0561] = Ff? % N U
N

C,,H,,0,Si

C,H,;0

i B M: 458.72

[0562] B4 AE S w25 IR FH SR A5 R i1l FROMPK - 3 (B2 5= 1253g) VAR T- 101 FF 28 H I [m) VA R
H1IINA09g K e Kt J SV G 074 #1EE5-10° C IR N2 02140 T 3k — F JE SR ot (TBDMS -
C1) 7£50 %6 H 2K Hh RV VR o K VR B D AE IR o 75 SO N Z5 SR, K K I =R & %EP%WTE
ANV 4 2% 0T o R VR R AR ) FH R 2R, 2 B DB VR 5 A KA WUAH 26 % o Kk 7= i
TG : LR CBEIR A AR e I 7 B e A i 4l .

[0563] i3 :1515g (91 %) kit ith.

[0564]  NMREHE -

[0565]  (CDC13) ,1H NMR (500MHz) :7.27ppm (H-6,1) ,m(d/dd) ,J=8.0HzA11.0Hz,7.21ppm
(H-5,1) ,t,J=8.0Hz;6.81ppm (H-4,1) ,d (dd) ,J=8.1HzA10.7Hz;5.95ppm (H-14,1) ,dddd,
J=16.9Hz,10.3Hz,6.4HzF15.4Hz;5.575ppm (H-7,1) ,t,J=1.7Hz;5.00-4.90ppm (H-15,
2) ,m, (#£:4.97ppm (H-15a,1) ,dq,J~10.2HzF11.6Hz;4.94ppm (H-15b,1) ,dq,J~16.9HzFN
1.8Hz) ;4.55ppm (H-17,1) ,m;3.87-3.73ppm (H- 12 FPAEXF B 74444 H- 16 FIH-21a,5) ,m,
(f£:3.83ppm (H-21a,1) ,m;3.81ppm (H-16,3) ,s;3.780ppmAl3.778ppm (H-12a,1) ,dt,J=
9.8Hz#16.3Hz) ;3.61ppm (H-13a,1) ,ddt,J=15.6Hz,5.2HzF11.8Hz;3.55-3.38ppm (H-12b,
H-13bF1H-21b,3) ,m, (f£:3.505ppm (H-13b,1) ,m(dd) ,J=15.6HzF16.4Hz;3.46ppm (H-21b,
1) ,m;3.42ppm (H-12b,1) ,dt,J=9.8HzF16.3Hz) ;2.295ppm (H-10,2) ,m(td) ,J=7.2HzF
1.9Hz;1.86-1.73ppm (H-11F1H-19a,3) ,m, (¥£:1.805ppm (H-19a,1) ,m;1.77ppm (H-11,2) ,
tt (qui) ,J=6.7Hz) ;1.68ppm (H-18a,1) ,m;1.64-1.45ppm (H-18b,H-19bés H-20,4) ,m,
(fF:1.56ppm (H-20a,1) ,m;1.55ppm (H-18b,1) ,m;1.51ppm (H-20b,1) ,m;1.50ppm (H-19b, 1)
m) ;0.91ppm (H-24,H-25F1H-26,9) ,m(s) ,0.12ppm (H-22/H-23,3) ,s,0.09ppm (H-23/H-22,
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3),s.13C NMR (125.8MHz) :157.47ppm (C-3) ,142.27ppm(C-1) ,136.71ppm (C-14) ,
127.20ppm (C-5) ,124.75pm (C-2) ,118.64ppm (C-6) ,114.61ppm (C-15) ,109.88ppm (C-4) ,
98.95ppm (C-17) ;85.12ppm (C-9) ,81.51ppmAI81.50ppm (C-8) ,66.15ppmA66.13ppm (C-
12) ,62.45ppm (C-21) ,62.30ppm (C-7) ,55.81ppm (C-16) ;30.79ppm (C-18) ,29.58ppm (C-
13) ,28.86ppmA28.84 (C-11) ,25.99ppm (C-25,C-26F1C-27,3) ,25.60ppm (C-20) ,19.67ppm
(C-19) ,18.45ppm (C-24) ,15.93ppm (C-10) , -4.36ppm (C-22/C-23) , -4.69ppm (C-23/C-22)
[0566]  2f.) i€ (OR) -9- [T 2 (CHE ) e A 2k -5- A0k - 1- (3- DY &tk PR - 2-
FAFENEL) -3,3a,4,9- WU IR 453 [b] 25 -2- i (MPK-5)

£

I Ll g
0’8" 'H’ H ~=sj Q
Co-....__‘__ o7~ o
[0567] _ Co,(CO),
== o__0
—_—
— 5 Jar Co s @ b 4
AR \ N
X o\ o_
MPK-4 MPK-5
. S
CyH420480 Bo% CpHy;0551
M: 458.72 M: 486.73

[0568]  FEAEYVE R H5142Tg MPK-4VAMRAELL. 51 — IR e, R 5 AN 1070g )\ Bk
BE T R SONIR A VIR IR D2 5/, IR JE R I EE60- 70 °C I HERES NI o £E S
SEPRIN; A2 R VR A Y O B R A AR S R VIR S I8, F O R R B
}W%iHEFWLL@%aﬁﬂlﬁﬁﬁﬁ%ﬁ%ﬁﬁ%%ﬂmﬁ&ﬁﬁ Talifh
[0569] Wit :1363g (90%) IR K i o
[0570]  NMR¥K# -
[0571] (CDC13) ,1H NMR (500MHz) :7.22ppm (H-22,1) ,t,J=7.9Hz;6.96-6.87ppm (H-23,
1) ,m (f£:6.93ppm (H-23,0.5)d,J=7.7Hz;6.90ppm (H-23,0.5) ,d,J=7.7Hz) ;6. 78ppm (H-
21,1) ,d,J=8.1Hz;5.55ppm (H-7,0.5) ,s;5.21ppm (H-7,0.5) ,s:4.50ppm (H-24,0.5) ,m
(dd) ,J=4.1HzA12.9Hz;4.26ppm (H-24,0.5) ,m(dd) ,J=4.1HzA12.9Hz;3.84-3.74ppm (H-
2,H-28,3.5) ,m (f£:3.81ppm (H-2,3) ,s:3.78ppm (H-28,0.5) ,m(ddd) , J=11.3Hz,8.2Hz
3.2Hz) ;3.70ppmn (H-28,0.5) ,ddd,J=11.3Hz,8.0Hzf13.2Hz;3.66-3.55ppm (H-15a,1) ,m
(f£:3.63ppm (H-15a,0.5) ,dt,J=9.9Hz#15.3Hz;3.58ppm (H-15a,0.5) ,ddd, J=9.9Hz,
7.4Hzf15.6Hz) ;3.55-3.47ppm (H-4a,1) ,m (f£:3.52ppm (H-4a,0.5) ,dd,J=17.1Hz A
7.4Hz;3.51ppm (H-4a,0.5) ,dd,J=17.0and 7.4Hz) ;3.43-3.27ppm (H-9,H-15b,H-28Db,
2.5) ,m (fF:3.38ppm (H-28b,1) ,m;3.35ppm (H-9,1) ,m;3.315ppm (H-15b,0.5) ,m(dt) ,J=
9.9HzA15.9Hz) ;3.06ppm (H-15b,0.5) ,ddd, J=9.5Hz,8.6HzF14.8Hz;2.745-2.65ppm (H-
10a,1) ,m (f£:2.702ppm (H-10a,0.5) ,dd, J=18.8HzF16.4Hz;2.700ppm (H-10a,0.5) ,dd,J
=18.8HzM6.4Hz) ;2.46-2.30ppm (H-13,2) ,m (f£:2.42ppm (1-13a,0.5) ,m;2.40ppm (H-
13a,0.5) ,m;2.385ppm (H-13b,0.5) ,m;2.34ppm (H-13b,0.5) ,m) ;2.25-2.18ppm (H-10b, 1) ,
m(fF:2.212ppm (H-10b,0.5) ,dd,J=18.8HzF11.3Hz;2.210ppm (H-10b,0.5) ,dd,J=18.8Hz
F11.3Hz) 52.175-2.07ppm (H-4b,1) ,m (f£:2.13ppm (H-4b,0.5) ,dd,J=17.1HzF18.9Hz;
2.115ppm (H-4b,0.5) ,dd,J=17.1land 8.9Hz) ;1.875-1.72ppm (H-14af1H-26,2) ,m ({F:
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1.80ppm (H-26,1) ,m;1.78ppm (H-14a,0.5) ,m;1.75ppm (H-14a,0.5) ,m) ;1.72-1.58ppm (H-
14bFMH-25a,2) ,m (f£:1.64ppm (H-25a,1) ,m;1.63ppm (H-14b,1) ,m) ;1.58-1.38ppm (H-25b,
H-26bFMH-27,4) ,m (fF:1.53ppm (H-25b,1) ,m;1.51ppm (H-27b, 1) m;1.48ppm (H-26b,1) ,m;
1.41ppm (H-27b,1) ,m) ;0.82ppm (H-32,H-33F1H-34,9) ,5;0.16-0.12ppm (H-29/H-30,3) ,m
(s) (#£:0.143ppm (H-29/H-30,1.5) ,s:0.135ppm (H-29/H-30,1.5) ,s) ;0.10-0.055ppm (H-
30/H-29,3) ,m (f£:0.082ppm (H-30/H-29,1.5) ,s,0.077ppm (H-30/H-29,1.5) ,s, 13CNMR
(125.8MHz) :209.78ppm (C-11) ,173.52ppmA1173.25ppm (C-8) , 156.95ppmA1156.92ppm (C-
3),138.43ppmA1138.36ppm (C-6) ,136.94ppmAN136.64ppm (C-12) ,127.45ppmAN127 . 39ppm
(C-22) ,125.11pmA1125.10ppm (C-5) ,122.25ppmAN122.12ppm (C-23) ,109.32ppmAl
109.31ppm (C-21) ,98.82ppmA198.73ppm (C-24) , 66 .64ppmA65.97ppm (C-15) ,65.34ppmAl
65.23ppm (C-7) ,62.36ppmA62. 26ppm (C-28) ,55.45ppm (C-2) ;42.32ppmA42.29ppm (C-
10) ,33.76ppmAA33.50ppm (C-4) ,32.33ppmA32.31ppm (C-9) ,30.87ppmF130.84ppm (C-25) ,
28.56ppmA28.21ppm (C-14) ,25.77ppm (C-32,C-33F1C-34,3) ,25.58ppm (C-27) ,19.80ppm
F119.68ppm (C-26) ,18.21ppmAI18.20ppm (C-31) ,-4.01ppmAI-4.03ppm (C-29/C-30) , -
4.15ppm (C-30/C-29) .

[0572]  2g.) 4% (9aS) -5- A Jk - 1- (3-DYSMEIR -2- FEA AL 5E) -1,3,3a,4,9,9a- /N E

M I [b] %% -2- B (MPK-6)
0
Pd(C), K,CO,
=Yoosd
EtOH e

N
MPK-5 MPK-6

CoaH . 058i CaaHy004

M: 486.73 M: 358.48

[0574]  K£1363g MPK-5¥f#15.51 LEEr, I A60ghx B 841480 1026 Pd (C) AL, I
HAEE S 2 5 Bl MR A PR 6 L SUE F 7E SR B HE o 75 s B 45 R, ik
FIEH , F O BB ISR R 25 K o KA = s A FH O e - 1R G BRIR S et
FUR R AT il A4k

[0575] W% :703g (T0%) ¥R AF A3 o

[0576]  NMRE#E -

[0577]  (CDC13) ,1H NMR (500MHz) :7.10ppm (H-22,1) ,t,J=7.9Hz,6.74-6.64ppm (H-21F1
H-23,2) ,m (£ :6.69ppm H-21,1)d,J~8.4Hz;6.71ppm H-23,1) ,d,J~8.3Hz) ,4.60ppm (H-
24,1) ,m(dd) ,J=4.1HzF13.0Hz;3.93-3.76ppm (H-2,H-15aF1H-28a,5) ,m (¥£:3.87ppm (H-
28a,1) ,m;3.82ppm (H-2,3) ,s;3.805ppm (H-15a,1) ,m) ,3.575-3.335ppm (H-15bF1H-28b,
2) ,m (fF:3.51ppm (H-28b,1) ,m;3.44ppm (H-15b,1) ,m) ,2.95ppm (H-4a,1) ,m(dd) ,J=
18.3HzA17.4Hz,2.80ppm (H-4b,1) ,d,J=18.2Hz;2.77-2.625ppm (H-7aF1H-9,2) ,m (¥F:
2.74ppm (H-7a,0.5) ,m(dd) ,J=16.7HzF15.9Hz;2.73ppm (H-7a,0.5) ,m(dd) ,J=16.7Hz 1
5.9Hz;2.68ppm (H-9,1) ,m) ,2.56ppm (H-8,1) ,m (tt/qui) ,J=5.9HzF15.5Hz,2.50-2.37ppm
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(H-10afiH-12,2) ,m (f£:2.44ppm (H-10a,1) ,dd,J=18.8HzF18.2Hz;2.41ppm (H-12,1) ,m
(ddd) ,J=5.5Hz) ,2.23ppm (H-7b,1) ,dd,J=16.5HzA111.7Hz,2.00-1.79ppm (H-10b,H-13a
FIH-26a,3) ,m (f£:1.93ppm (H-10b, 1) ,dd,J=18.9HzF112.1Hz;1.905ppm (H-13a,1) ,m;
1.84ppm (H-26a,1) ,m) ,1.79-1.64ppm (H-14F0H-25a,3) ,m (f£:1.79ppm (H-25a,1) ,m;
1.76ppm (H-14a,1) ,m;1.71ppm (H-14b,1) ,m) ,1.64-1.39ppm (H-13b,H-25b,H-26bF1H-27,
5) ,m(#£:1.59ppm (H-25b,1) ,m;1.57ppm (H-27a,1) ,m;1.53ppm (H-26b,1) ,m;1.52ppm (H-
27b,1) ,m;1.45ppm (H-13b, 1) ,m) ,13C NMR (125.8MHz) :219.34ppm (C-11) ,157.72ppm (C-
3),136.06F1136.04ppm (C-6) 126.29ppm (C-22) ,123.37ppm (C-5) ,121.19ppm (C-23) ,
107 .46ppm (C-21) ,99.09ppmAN98 . 96ppm (C-24) ,67 .57ppmAI67 . 45ppm (C-15) ,62.48ppm (C-
28) ,56.82ppm (C-12) ,55.34ppm (C-2) ,41.86ppm (C-10) ,35.51ppm (C-8) ,31.69ppm (C-9) ,
30.90ppmA130.87ppm (C-25) ,28.32ppm A28 .28ppm (C-14) ,26.65ppm (C-7) ,25.60ppm (C-
27) ,24 .55ppm (C-4) ,21.48ppmA121 .43ppm (C-13) ,19.77ppm (C-26) »

[0578]  2h.) #ll % (1R, 2R,9aS) -5- F 4L -1~ (3- DU LR -2- FEAH IR 3E) -2,3,3a,4,9,
9a —*5—11{—%&:%#%]%—2—@? (MPK-7)

@,

0
''''' NaOH, NaBH4
Tl OH
[0579] EtOH
0
N

MPK-6 MPK-7
CZZH 3004 CZZH 3204
M: 358.48 M: 360.50

[0580]  “KE703g MPK-6GfF 1141 LEErh BI04 FIFAE () 15- (-) 10°Chn A 42 i
BN oK S IR B D B o TE IS ZE RIS KR A W O BR VAR K I 75 TR RR 25 LB o AR I K !
LR WG , 73 B A AH KK A G2 B2 B 45 37 896 HLAE FH M NaHCO, 3 W A /K b
v TR IR IR AOK R PR K Aif 3 # 2 R —B R

[0581] i3 :636g (90%) ¥R A% i .

[0582]  NMR¥K#

[0583] (CDC13) ,1H NMR (500MHz) :7.125-7.04ppm (H-22,1) ,m (£F:7.09ppm (H-22,0.5) ,
t,J=7.8Hz;7.08ppm (H-22,0.5) ,t,J=7.8Hz) ;6.79-6.71ppm (H-21 F1H-23,2) ,m (¥E:
6.760ppm (H-21,0.5) ,m(d) ,J=7.6Hz;6.754ppm (H-21,0.5) ,m(d) ,J=7.6Hz;6.738ppm (H-
23,0.5) ,m(d) ,J~8.3Hz:6.735ppm (H-23,0.5) ,m(d) ,J=7.8Hz) ;4.63-4.52ppm (H-24,1) ,
m (7£:4.585ppm (H-24,0.5) ,m(dd) ,J=4.1Hzf13.1Hz;4.56ppm (H-24,0.5) ,m(dd) ,J=
4 . 3Hz#12.9Hz) ;3.87ppm (H-28a,0.5) ,m(ddd) ;3.84-3.67ppm (H-2,H-11,H-15aF1H-28a,
5.5) ,m (f£:3.805ppm (H-28a,0.5) ,m;3.80ppm (H-2,3) ,s:;3.795ppm (H-15a,0.5) ,m;
3.75ppm (H-15a,0.5) ,m;3.715ppm (H-11,1) ,td,J=9.8Hzf16.2Hz) ;3.54-3.46ppm (H-28b),
1) ,m(#£:3.50ppm (H-28b,0.5) ,m;3.48ppm (H-28b,0.5) ,m) ;3.46-3.36ppm (H-15b,1) ,m
(f£:3.43ppm (H-15b,0.5) ,dt,J=9.6HzA16.2Hz;3.40ppm (H-15b,0.5) ,dt,J=9.6HzFl
6.5Hz) ;2.82-2.70ppm (H-4aflH-7a,2) ,m (f£:2.775ppm (H-4a,1) ,dd,J=14.6HzF16.1Hz;
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2.746ppm (H-7a,0.5) ,m(dd) ,J=14.1HzF16.2;2.741ppm (H-7a,0.5) ,m(dd) ,J=14.3HzFl
6.2) ;2.54-2.41ppm (H-4bFIH-7b,2) ,m (fF:2.497ppm (H-4b,0.5) ,m(dd) ,J=14.7Hz F
6.5Hz;2.492ppm (H-4b,0.5) ,m(dd) ,J=14.7Hzf16.4Hz;2.455ppm (H-7b,1) ,dd,J=14.3Hz
F16.4Hz) ;2.30-2.04ppm (H-9,H-10F10H-11,2.5) ,m (f£:2.249ppm (H-9,0.5) ,m(tt) ,J=
10.3HzH16.9Hz;2.214ppm (H-9,0.5) ,m(tt) ,J=10.0HzF16.8Hz;2.16ppm (H-10a,1) ,m(dt/
ddd) ,J=12.0Hz, 7. 1HzH16.3Hz;2.15ppm (OH-11,0.5) , %&U&) ;2.00ppm (OH-11,0.5) ,1.93-
1.64ppm (H-8,H-14,H-25afIH-26a,5) ,m (f£:1.88ppm (H-8,1) ,m(tt) ,J=10.0HzH6.3Hz;
1.82ppm (H-26a,0.5) ,m;1.795ppm (H-14a,1) ,m;1.79ppm (H-26a,0.5) ,m;1.755ppm (H-14b,
1) ,m;1.695ppm (H-25a,1) ,m) ;1.64-1.44ppm (H-13,H25b,H-26bF1H-27,6) ,m (f£:1.58ppm
(H-13a,1) ,m;1.565ppm (H-25b,1) ,m;1.56ppm (H-13b,1) ,m;1.555ppm (H-27a,1) ,m;
1.53ppm (H-26b,0.5) ,m;1.505ppm (H-27b,1) ,m;1.50ppm (H-26b,0.5) ,m) ;1.38-1.20ppm
(H-12,1) ,m(¥£:1.32ppm (H-12,0.5) ,m,J~9.2Hzf16.6Hz;1.29ppm (H-12,0.5) ,m; ]~
9.2Hz#16.6Hz) ,1.19-1.08ppm (H-10,1) ,m (f£:1.16ppm (H-10b,0.5) ,m(ddd) ,J~10.0Hz;
1.12ppm (H-10b,0.5) ,m(ddd) ,J~10.0Hz) ;13C NMR (125.8MHz) :156.23ppm (C-3) ,
140.64ppm#A1140.55ppm (C-6) ,127.04ppmA1127.02ppm (C-5) 126.20ppm (C-22) ,120.58ppm
(C-23) ,108.43ppmA1108.41ppm (C-21) ,99.09ppmA199.07ppm (C-24) ,77.37ppm (C-11) ,
68.39ppmA168. 36ppm (C-15) ,62.52ppmA62.42ppm (C-28) ,55.67ppm (C-2) ,51.96ppm (C-
12) ,41.61ppm#Ai41.41ppm (C-8) ,41.56ppmA41.53ppm (C-10) ,33.81ppmAA33.76ppm (C-7) ,
32.94ppm (C-9) ,30.81ppmA30.76ppm (C-25) ,29.90ppmA29. 74ppm (C-13) ,27.73ppmAl
27 .66ppm (C-14) ,25.83ppm (C-4) ,25.55ppmA25.52ppm (C-27) ,19.79ppmA119.69ppm (C-
26) »

[0584]  2i.) fill %4 - FKFEZKFER [ (IR, 9aS) -5- FAIE-1- (3-PUSMLmg -2- LA IR 3E) -2,
3,3a,4,9, 9a—/—\%—1ﬁ—%;jz:'r%3‘$[b]%ﬂ-ﬁ@]@a (MPK-8)

@,
0
[§\f PPB-CI [§f O
[0585] E;[ nkm,_ w~"0 O
& o
N

MPK-7 MPK-8
022H3204 035H4OO5
M: 360.50 M- 540.71

[0586]  ZETEME SR #6362 MPK-TiAME T 1. A1 NE th K508 % 7K F 26 BRI &
T 8 I TR A AES0-60 CHEHE o 75 S B 25 AN, I K FRCT 26 FE R , 70 25 5 A
W 7KORE FHARCT 26 PP R Tk 235 B o -5 0 ) A L AR 363 FHNaHS O VA K, CO, TR VR A K B o, T
fi, 1 R ANZE R R R P e A e aﬁﬁa@a/mé.\frm’ﬁjj/f‘aﬂﬁfu 1) Eiﬁx@ Laifl,
[0587] Wi % :763g (80%) I Fuffi {4 Mp: 140-143°C,

[0588]  NMREL#E:

[0589]  (CDC13) ,1H NMR (500MHz) :8.06ppm (H-31FIH-31" ,2) ,d,J=8.4Hz;7.66-7.58ppm
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(H-32,H-32" ,H-35FM1H-35" ,4) ,m (¥£:7.63ppm H-32F1H-32" ,2) ,m(d) ,J=8.5Hz;7.61ppm
(H-35F1H-35" ,2) ,m(d) ,J=7.3Hz) ;7.46ppm (H-36F1H-36" ,2) ,m(t) ,J=7.5Hz;7.39ppm
(H-37,1) ,m(t) ,J=7.4Hz;7.14ppm (H-22,1) ,t,J=7.8Hz;6.82ppm (H-23,1) ,m (d/dFE&) ,
J=7.4Hz;6.77ppm (H-21,1) ,d,J=8.2Hz;5.03ppm (H-11,1) ,td,J=8.4HzF16.3Hz;
4 .565ppm (H-24,1) ,m;3.895-3.79ppm (H-2F1H-28a,4) ,m (f£:3.85ppm (H-28a,1) ,m;
3.82ppm (H-2,3) ,s) :3.79-3.72ppm (H-15a,1) ,m (¥£:3.758ppm (H-15a,0.5) ,dt,J=9.7Hz
f6.6Hz;3.752ppm (H-15a,0.5) ,dt,J=9.7Hzf6.5Hz) ;3.48ppm (H-28b,1) ,m;3.45-
3.375ppm (H-15b,1) ,m (f£:3.416ppm (H-15b,0.5) ,dt,J=9.6HzF16.6Hz;3.410ppm (H-15b,
0.5),dt,J=9.6Hzf16.4Hz) ;2.95-2.81ppm (H-4afH-7a,2) ,m (fF:2.91ppm (H-4a,1) ,dd,]
=14.9HzF16.2Hz;2.85ppm (H-7a,1) ,dd,J=14.5HzF16.3) ;2.635-2.34ppm (H-4b,H-7b,H-
9f1H-10a,4) ,m (f£:2.589ppm (H-7b,0.5) ,m(dd) ,J=14.4HzF6.9Hz;2.587ppm (H-7b,
0.5) ,m(dd) ,J=14.6HzF17.0Hz;2.535ppm (H-4b, 1) ,dd,J=14.9HzF7.2Hz;2.48ppm (H-
10a,1) ,m(ddd) ,J=6.4Hz;2.40ppm (H-9,1) ,m,J~7.7Hz) ;2.03ppm (H-8,1) ,m(tt) ,J=
9.1Hz#16.8Hz;1.88-1.45ppm (H-12,H-13,H-14,H-25,H-26F1H-27,11) ,m (¥£:1.83ppm (H-
12,1) ,m;1.81ppm (H-26a,1) ,m;1.77ppm (H-14a,1) ,m;1.74ppm (H-14b,1) ,m;1.69ppm (H-
25a,1) ,m;1.63ppm (H-13a,1) ,m;1.60ppm (H-13b,1) ,m;1.57ppm (H-25b,1) ,m;1.55ppm (H-
27a,1) ,m;1.51ppm (H-27b,1) ,m;1.50ppm (H-26b,1) ,m) ;1.385ppm (H-10b,1) ,dt,J=
12.3HzF18.7Hz;13C NMR (125.8MHz) :166.44ppm (C-29) ,156.64ppm (C-3) ,145.64ppm (C-
33) ,140.26ppm (C-6) ;140.21ppm (C-34) ,130.20ppm (C-31és C-31" ,2) ,129.44ppm (C-30) ,
129.03ppm (C-36F1C-36" ,2) ,128.21ppm (C-37) ,127.39ppm (C-35F1C-35" ,2) ,127.12ppm
(C-32f1C-32" ,2) ,126.83ppm (C-5) ,126.33ppm (C-22) ,120.58ppmA120.57ppm (C-23) ,
108.42ppm (C-21) ,99.02ppm (C-24) ,80.04ppmF180.00ppm (C-11) ,67.88ppmA67 . 84ppm (C-
15) ,62.51ppmA162.49ppm (C-28) ,55.65ppm (C-2) ,49.58ppm (C-12) ,41.00ppmA140.99ppm
(C-8) ,38.00ppm (C-10) ,33.85ppm (C-9) ,33.80ppm (C-7) ,30.89ppmA130.88ppm (C-25) ,
29.61ppmA129.58ppm (C-13) ,27.91ppmA127.89ppm (C-14) ,25.92ppm (C-4) ,25.61ppm (C-
27) ,19.81ppmA119.80ppm (C-26) »

[0590]  2j.) fill#54-ZKFL K ER [ (1R, 2R, 9aS) -1- (3-FHL N 4L) -5-F4HE-2,3,3a,4,9,
9a-7NE - 1IH- K — ﬁﬁﬁ[b]zﬁ 2- 5115 (MPK-9)

o QOS5 ﬂ;“;z::;: so=Sives

MPK-8 MPK-9
CSEH4[]05 C:]-DH3204
M: 540.71 M: 456.59

[0592]  #$574g MPK-8F M T-1. 21 DU R . I AN4 . 6LF B, 2R f5 /N ol I 145m 1 4 21
R A1 45m1 7K [RVR B 40 o 75 I SE45 AN, 44 VR 5 ) F IMNaHCO v RV K I 28 TR 2506 77 o %
BRI 7K AE F R B8 ZE L, B 6 1A HLAE K e s, T4 i D8 28 K 4 28R I A =
Vi R ek alifk .
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[0593] W% :376g (78%) Lt

[0594]  NMREK# -

[0595] (CDC13) ,1H NMR (500MHz) :8.05ppm (H-31F1H-31" ,2) ,d,J=8.4Hz;7.67-7.57ppm
(H-32,H-32" ,H-35#0H-35 ,4) ,m (f£:7.63ppm (H-32F1H-32" ,2) ,m(d) ,J=8.4Hz;7.605ppm
(H-35F1H-35" ,2) ,m(d) ,J=7.2Hz) ;7.46ppm (H-36F1H-36" ,2) ,m(t) ,J=7.5Hz;7.39ppm
(H-37,1) ,m(t) ,J=7.3Hz;7.14ppm (H-22,1) ,t,J=7.8Hz;6.81ppm (H-23,1) ,d,J=7.4Hz;
6.78ppm (H-21,1) ,d,J=8.2Hz;5.05ppm (H-11,1) ,td,J=8.3HzM6.3Hz;3.82ppm H-2,3) ,
s,3.66ppm (H-15,2) ,m;2.94-2.80ppm (H-4aflH-7a,2) ,m (fF:2.90ppm (H-4a,1) ,dd,J=
14.9Hz#16.1Hz ;2 .845ppm (H-7a,1) ,dd,J=14.5Hz#16.3) ;2.63-2.50ppm (H-4bFIH-7b,2) ,
m (fF:2.58ppm (H-7b,1) ,dd,J=14.6HzF16.8Hz;2.55ppm (H-4b,1) ,dd,J=15.0Hzfl
7.0Hz) ;2.50-2.35ppm (H-9FAH-10a,2) ,m (£ :2.465ppm (H-10a,1) ,m(ddd) ,J=12.3Hz,
7.6HzA16.3Hz;2.40ppm (H-9,1) ,m,J~7.6Hz) ;2.03ppm (H-8,1) ,m (tt) , J=8.9Hz F16.9Hz,
1.81ppm (H-12,1) ,m (tt) ,J=8.2HzAN6.7Hz;1.77-1.45ppm (H-13F1H-14,4) ,m (fE:1.73ppm
(H-14a,1) ,m;1.70ppm (H-14b,1) ,m;1.625ppm (H-13a,1) ,m;1.60ppm (H-13b,1) ,m) ,
1.39ppm (H-10b,1) ,dt,J=12.2Hzf18.6Hz,13C NMR (125.8MHz) :166.50ppm (C-29) ,
156.66ppm (C-3) ,145.72ppm (C-33) ,140.16ppm (C-6F1C-34,2) ;130.20ppm (C-31FIC-31"
2),129.33ppm (C-30) ,129.04ppm (C-36F1C-36" ,2) ,128.24ppm (C-37) ,127.39ppm (C-35F1
C-35,2),127.16ppm (C-32F1C-32" ,2) ,126.78ppm (C-5) ,126.37ppm (C-22) ,120.58ppm (C-
23) ,108.45ppm (C-21) ,79.86ppm (C-11) ,63.29ppm (C-15) ,55.65ppm (C-2) ,49.36ppm (C-
12) ,40.96ppm (C-8) ,37.98ppm (C-10) ,33.76ppm (C-9) ,33.69ppm (C-7) ,30.77ppm (C-14) ,
28.98ppm (C-13) ,25.88ppm (C-4) »

[0596]  2k.) il & 4- R E IR H R [ (1R, 9aS) -5- H (K- 1- (3- AR KL -2,3,3a,4,9,9-
PN TH-3A R )@ I [b] 25-2- 2 1 g (MPK-10)

?(I: — gﬁ:

[0597]
MPK-9 MPK-10
CanHazod CU UHUUO4
M: 456.59 M: 454 .57

[0598]  ZEMEMEASRH K 140m] RS IA M T4 21 Z & F b IR A E1% () -60°C I
BAAN227m] Z H R AAAE 1130m1 — & F b b IV VR, SR S FE 3 J5 I AN 376g MPK-97E690m1
TR e B BEPEAE () -60 CARBEHEAT o AE [ NLEE RIS, 38 1A 830m1 = Z i K
REY PR EAER HRIE L NS LN 285 R BT H = 2 10°C I A IM NaHSO,
VT o W /KR P SR B AR, A R I A ATUAE K B, T 0t 28 % B P v S ad it
b : LR SRR AR e i A R AT i alifh,, S8 e i R : IR B Y4
f R ALk .

[0599]  Wir K :374g (100%) [ {044 Mp:94-96°C .

[0600]  NMREGHE:

[0601]  (CDC13) ,1H NMR (500MHz) :9.78ppm (H-15,1) ,t,J=1.3Hz;8.05ppm (H-31F1H-
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31 ,2) ,m(d) ,J=8.5Hz;7.68-7.57ppm (H-32,H-32" ,H-35F1H-35 ,4) ,m (¥F:7.64ppm (H-32
FIH-32" ,2) ,m(d) ,J=8.5Hz;7.61ppm (H-35F1H-35 ,2) ,m(d) ,J=7.0Hz) ;7.46ppm (H-36F1
H-36" ,2) ,m(t) ,J=7.6Hz;7.39ppm (H-37,1) ,m(t) ,J=7.4Hz;7.15ppm (H-22,1) ,t,]J=
7.8Hz,6.82ppm (H-23,1) ,d,J=7.4Hz;6.78ppm (H-21,1) ,d,J=8.2Hz,5.02ppm (H-11,1) ,
td,J=8.3HzM6.3Hz;3.82ppm H-2,3) ,s:2.935-2.79ppm (H-4aFH-7a,2) ,m (fE:2.865ppm
(H-4a,1) ,dd,J=14.9Hzf16.1Hz;2.835ppm H-7a,1) ,dd,J=14.4HzF16.3) ;2.65-2.53ppm
(H-4b,H-7bAIH-14,4) ,m (¥£:2.61ppm (H-14,2) ,ddd,J=7.6Hz,6.5HzFl1.1Hz;2.576ppm
(H-7b,1) ,dd,J=14.5Hzf16.3Hz;2.568ppm (H-4b,1) ,dd,J=14.9HzF16.5Hz) ;2.53-
2.36ppm (H-9FIH-108,2) ,m (f£:2.485ppm (H-108,1) ,ddd,J=12.1Hz,7.6Hzf16.4Hz;
2.42ppm (H-9,1) ,m) ;2.075-1.89ppm (H-8F1H-13a,2) ,m (fE:2.02ppm (H-8,1) ,m, 1.94ppm
(H-13a,1) ,m) ;1.85-1.73ppm (H-12F1H-13b,2) ,m (fF:1.80ppm (H-14b,1) ,m;1.79ppm (H-
12,1) ,m) ;1.345ppm (H-10a,1) ,dt,J=12.2HzF18.8Hz,13C NMR (125.8MHz) :202.22ppm (C-
15) ,166.33ppm (C-29) ,156.71ppm (C-3) ,145.85ppm (C-33) ,140.11ppm (C-34) ;139.82ppm
(C-6) ,130.20ppm (C-3141C-31" ,2) ,129.11ppm (C-30) ,129.06ppm (C-36F1C-36" ,2) ,
128.28ppm (C-37) ,127.40ppm (C-35F1C-35" ,2) ,127.21ppm (C-32F1C-32" ,2) ,126.60ppm
(C-5) ,126.46ppm (C-22) ,120.66ppm (C-23) ,108.54ppm (C-21) ,79.48ppm (C-11) ,55.65ppm
(C-2) ,48.70ppm (C-12) ,41.95ppm (C-14) ,40.79ppm (C-8) ,37.91ppm (C-10) ,33.53ppm (C-
9),33.29ppm (C-7) ,25.73ppm (C-4) ,24.69ppm (C-13) »

[0602]1  211.) #il44- K IEKFFER[ (IR, 2R, 9aS) -1- [ (3S) -3-FRFEFH] -5-FHAK-2,3,
3a,4,9,9a-7NE - IH-FA K —J I [b] 25 -2- % T 5 (PPB-TREP-14)

\ g 2 Yoo d N

MPK-10 —AEB L N
CaoHao0y CroHzzZn n "
M: 45457 M: 207.66 BLdn o9
\o g_\z \0 /; \:
: 2 H*, H:O .
) \\1 {
PPB-TREP-14
CasHaaOy
"ELA AT M: 52672
an\/ + HO i - B T L Zn(OH)
it ¥ &R
—RAE

M: 207 66

[0604]  ZEPEVES A A A4, 51 280 1 B R A I N7 . 5g MIB*fEALF, 4% f5 I 1800m1 —
TR R S AE B IR S A B LN, ZE IR NN 300gMPK - 107E 1. 51 2% {3 ) H 2K
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W AT IR S, BRMB IR AT ARG FESRZUIE SN T G IR MR S ) B Bh TR
R bR B, BB ER I SR R, AR S H G BR SR A B ) o F4 8 HLAH /K R A
SN WV SR 5 28 o R = e ol et FH 2 BT PR R RV & A D e O 7 ek
JREATE A i 1y 4tk

[0605] 1% :300g (86 %) T M.

[0606]  NMR¥K#E :

[0607] (CDC13) ,1H NMR (500MHz) :8.05ppm (H-31F1H-31" ,2) ,m(d) ,J=8.3Hz;7.68-
7.53ppm (H-32,H-32" ,H-35F1H-35" ,4) ,m ({F:7.63ppm (H-32F1H-32" ,2) ,m(d) ,J=8.3Hz;
7.605ppm (H-3540H-35" ,2) ,m(d) ,J=7.5Hz) ,7.46ppm (H-36F1H-36" ,2) ,m(t) ,J="7.6Hz,
7.39ppm (H-37,1) ,m(t) ,J=7.3Hz,7.14ppm (H-22,1) ,t,J=7.8Hz,6.82ppm (H-23,1) ,d,]J
=7.4Hz;6.78ppm (H-21,1) ,d,J=8.2Hz,5.05ppm (H-11,1) ,td,J=8.2HzF16.4Hz,3.82ppm
(H-2,3),s,3.61ppm (H-15,1) ,m;2.955-2.80ppm (H-4af1H-7a,2) ,m (fF:2.905ppm (H-4a,
1) ,dd,J=14.9Hzf16.1Hz;2.85ppm (H-7a,1) ,dd,J=14.5HzF16.3) ,2.66-2.51ppm (H-4bFl
H-7b,2) ,m (fF:2.585ppm (H-7b,1) ,dd,J=14.5HzF16.8Hz;2.54ppm (H-4b,1) ,dd,J=
15.1Hzf17.0Hz) ,2.51-2.35ppm (H-9F1H-10a,2) ,m (f£:2.47ppm (H-10a,1) ,ddd,J=
12.3Hz,7.6Hzf16.4Hz;2.41ppm (H-9,1) ,m) ,2.03ppm (H-8,1) ,m(tt) ,J=9.0HzF16.8Hz,
1.81ppm (H-12,1) ,m,1.75-1.48ppm (H-13F1H-14,4) ,m (f£:1.675ppm (H-13a,1) ,m;1.62ppm
(H-14a,1) ,m;1.59ppm (H-13b,1) ,m;1.545ppm (H-14b,1) ,m) ;1.48-1.33ppm (H-10b,H-16,
H-17a and OH-15,5) ,m (fF:1.43ppm (H-16a,1) ,m;1.41ppm (H-17a,1) ,m;1.40ppm (H-16b,
1) ,m;1.39ppm (H-10b,1) ,m) ,1.33-1.17ppm (H-17b,H-18F1H-19,5) ,m (¥F:1.28ppm (H-19,
2) ,m;1.27ppm (H-17b,1) ,m;1.26ppm (H-18,2) ,m) ,0.86ppm (H-20,3) ,m(t) ,]=6.8Hz,13C
NMR (125.8MHz) :166.46ppm (C-29) ,156.67ppm (C-3) ,145.70ppm (C-33) ,140.21ppm/
140.14ppm (C-6/C-34) ,130.20ppm (C-31F1C-31" ,2) ,129.39ppm (C-30) ,129.04ppm (C-36F
C-36",2),128.24ppm (C-37) ,127.40ppm (C-35F1C-35" ,2) ,127.13ppm (C-32F1C-32’ ,2) ,
126.82ppm (C-5) ,126.36ppm (C-22) ,120.60ppm (C-23) ,108.45ppm (C-21) ,79.83ppm (C-
11) ,73.13ppm (C-15) ,55.66ppm (C-2) ,49.41ppm (C-12) ,40.94ppm (C-8) ,38.03ppm (C-10) ,
37 .55ppm (C-16) ,35.11ppm (C-14) ,33.78ppm (C-9) ,33.67ppm (C-7) ,32.02ppm (C-18) ,
28.53ppm (C-13) ,25.92ppm (C-4) ,25.43ppm (C-17) ,22.76ppm (C-19) ,14.16ppm (C-20) »
[0608]  *MIBHEAL - (2S) -3-4h- (W IHKAR) 0K, M:239.35,C, H,.NO,

CH,

[0609] bo

H,C

[0610]  ffill & — N k4

[0611]  [550g ML I N267 g4k - Hil & 4 (alloy) (10% Hi,90% &F)  fE¥E AR P
REPIINREL160°C, ARG TF G ST IR AV INFAE160°C o 7EFF SR I N8R 204 #1126
PR IIN188m] 1- HEMAT186m] 1- KRR A AE NG , TE LR RE %R B 1 45 1
N W B SRR L LN AR SRR S H1 22 4160°C . 7E0.5- 1. 52 L A N 7E110-150°C 1
P S AR R

[0612]  21.2) #il454- AR ER[ (IR, 2R,9aS) -1-[ (3S) -3- 2L 3L ] -5-H 4 FE-2,3,
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3a,4,9,9a-/NE - 1H- M 0@ [b] Z5-2- L] 5 (PPB-TREP- 14)

[0613] ¥4 7f#1.3ml Ti(0iPr) fE16ml Z5(H ik, HFEAHE (1) 7T0°CHE¥L. Iml
(2.2mmol) [RIEIRALEE OMTE Z Bk R VA TR) NN 2R A9 o 85 100mg (0. 22mmo1) MPK-10+
10mg (R) - (+) 1,1 - = (2-ZEM)) F10.4ml Ti (0iPr) JAMRETEAm] & b RHE A H1 %
0/+5 °C ¥ IR IE R BERFNAE BN L rb o 720 /45 C B £F o 75 S N 45 SRS, /N ot i
2ml 1:1ERER - 7KIBEW) . 3 B 25 A0 B A WA FHOm LK B, TR Z8 R A= 405 H0-20%
[#)15-3 -PPB-TREP- 14 5 F 4 o 5 = pid it A FH O bt - LR S BRTR & WA e It 75 R ek g £
At

[0614] Y& .90mg (77 %) ¥

[0615]  2m.) il (1R,2R,3aS,9aS) -1-[ (3S) -3- 2 EHE] -5-H % 3E-2,3,3a,4,9,9a-75
- 1H-FA ) [b] %5 -2- % (TREP-14)

\

Ra
[0616] Qﬂ?vvvv - Ovvvv

T &

o aH GH

by 2. wEAg
PPB-TREP-14 3L if TREP-14
CauHa0, 4. fSun CamHyOy
M 526,72 M 346,51

[0617]  #4250g PPB-TREP- 143&f#E 11U Mg, [a) A N2 . 51 FH B0 150 g ik PR Y
HAFH IR S UTEAS CHEPE o 75 R N5 SR, P B K VR & ) ) pHR 2 924, JE AT HE I B
PRI F R B0 % o K DB VR VRO AR , I IR AR 0 F= D iR NN R W, 43 85 45 A 5 e K AH
F .18 O BEREHL A FF 0B WA S AL TE IR 28K B =i i A FH O bt - 1R
LRI G WIAE B WA R e AT € v i o 8 28 R ) R O AE — S A R IR G
H gt d o

[0618] W% :.125¢ (76%) H oK Mp:71-72°C.
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