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8A K [B 8B BRI 11 (bEWZEWIIER - @ 8A BURz
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SRR -
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[0027] ZA&HZ EHEFIFEL TeEdMamt - ERHE L EE TG
Fo BRTERER  RAREMASSE - P8 XEHRNERKERE AT
HEIEAR E SR - TEMHBRRiT<EE  BA & T MSE S EE A 2[R
P E R PR A H MG B RS HAMm T -

[0028] FI5E " heki(alkyl) 5 (hfESCHEERIES IS HE - BI40 » 1
HPEA 1 E 12 ERFET 2EHE - £ ET/HEIT - ek Ci-Cokt
E -F—SEHEFD &G C-C ik - EENEFIEEEE
(Me) ~ ZE:(Et) - ERE - ERE-TE -BTE - ZH/TE %=
TE(tBu) ~ [RE - BKE - Z8kE - OE - RoE - RIREFEN
fﬂ“ﬁ%ﬁiﬁ/ﬁEPZi@”%”%ﬂ%&&ﬁiﬁﬁ%ﬁZ%ﬁ%&%%éﬁiiﬁ%% hZfE—
FHEEZEE -

[0029] FI5E " skeA(haloalkyl) | RIEFEHTERE 1 £ 12 {#
kRFEZED—ESRENENRNE#NHEEE - £ — L7
B RfEE (R Ci-Ce KkEE: - E—EEWHH » RfEEfR Ci-Co KbE

—PIRENRAREGREE - FEPZIRENENREEERE=
b > PlI=FFE - NiEEaEARR) CF; - CHyF ~ -CHF, ~ -
CH,CI - -CH,-CF; ~ RIELIY) -

[0030] T EEfeE(cycloalkyl) ; s RE 3 & 7 ERETHE
BRIESS A AE AL - BRI ﬁﬂﬁ%ﬁ@%%#ﬂi"—’-ﬁ% BMTE - BAE B
o~ KLY -

[0031] FEE " he& & (alkoxy) , BEEARINEA L H B #

piks o ZARMEEELIEES THHGE D - E—EEHAIT » b
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S Ci-Co JERE - E—HEIEGI T - SEAEM Ci-Co JiEE - 17
FECLEFEE - 4854 - WEE - BEREE - T&EE - =ZHTH
5 REEEFF -

[0032] FisE ' R (heterocycle) ; RoR A EMEHEH O -
S~ K N ZEFTZHE _BIKEER - HRARTE f?&ﬂPEfﬁ 2 &
10 fERRIRT -

[0033] M " K&K (halogen) ; RATAE ~ % ~ 8~ =Bt - FIEE
"Bk (halo) | RAEE - BE  RE - BELE -

[0034) RR&R T8, FOREBEES THAFEITHIE -

[0035] T, B1-CH, SR EHHER -

[0036) J:E M B2ZE [ )42 (pharmaceutically acceptable) | {%
15 4 SR BB FS SN BT 2 B 1R A B0 5% B DA SN B 5 Y S PR MR A A A B T
t e > EYIESEZEM(U.S. Pharmacopoeia) BHE A — A S EE L
FHREY) (RAlRAE) $& -

[0037) [ E2%% | W]#852 2 B8 (pharmaceutically acceptable salt) | {4
EAEHZEYNE  HRBE vEZEYHEAFEEWHRR
MEEEDEN - RRNE @ FTtEEEREN » U ARESERATE
PORRERRIERIIAEE - RS » ILFEEEE - (DMINEE - AR
BRI - X EEB R NERE - SR - TilE - B - Bt - R
B SAEREBAFTRE - FINZE - Wi - o - BIRERE
ZEEls ~ NEAEE ~ AL - W28 - 3R30E - BERE - BRE - EHR
B ~ EA - ERE - R - 3-4-KERHEEE)F T - R -
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TR - FEE - O~ 1,2-Z08- ThEEE - 2- 8 26K - FEEE
4-SIEMRRL ~ 2-2R0EEE - 4-FIREREL - MRASEEER - 4-HARER[2.2.2]-

21 WEERE AN SEEZE  BETHEZ
B - FEEETE - BEHNE  BRE - REETEH KB - B
B - BB EENY  RQES LAY PNREE TS BRTE
BRI - RS BT - BEETREERT | ABNE
F MBI O PR - 7B - 2B S2EE - N-
AR Y - AR RGN - BETE—S A a8 -
o 45 %~ B IOEAESREENY  AELAnaERY TSR
W SBOAMREABNE - FOBRE - SRS - TERE -
R - ZE - R - R REL - |

[0038) I B 2% |- B 38 5 iy 42 7 (pharmaceutically acceptable
vehicle) | (3JE B S (L&) — BT HORRRRAI - FoB1 - FATUH -
S # B o "8 % L T % % 09 Bt JY B (pharmaceutically acceptable
excipient) | RIS - HAWTREY « RFAEY LEARRET
FEMOWE  FAEEYE A E R AR RS (R
- A SRR DU B R T AL B A - BRI S
RS - BRIS - SEMERSEENNRY « SETEY « 5
B RRZ T -

[0039) T fEEE(subject) , A& A - FI3E T A(human) T
(patient) , R " {E# | FEARCH AT EHER -

,El
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[0040] FE—EHBIF > " J&H (treating B treatment) ; {E(THRAF
RREGENSZEREHFE (RIE RS0 RREHE Z /D> —BEER
ERER) - ER—FHGIF " /&6H (reating B treatment) ; (RIS
27/ EEBSE > THEEEBERTY 28 - £ XS — R
s r?éﬂi%(réating g, treatment) | {435 FHEERIFIE > F ik BER
WERE R L (FIOTHINERZRE) - £8 F (FIUI5BE28N
BE)  RAE Z RN - X E—EHBIF - T aR(treating 5
treatment) , IS IESBRRBREN L -

[0041) ERBAZHZEGEITEYT  MEBAREZEHEZRE
W RIE ~ SUERZ BB TAEEUENRBERFHZER - T IaR
5% & (therapeutically effective amount) |, {hfs— B XA E - HED
EREZIEERR - WE - RERGES 8B5S E— MBS
2 IEFEETENI AR ©

[0042)] ABHZLEVNEUERRETERERITE (Fl4
BRI - HIRREME - ERER)  UEEHZEERRER (4]
M TR EEY)RENEXBRE - bEWERENE - BW  WIE
BAERHY B E R EARE « ERCAISET T IEA - ERENVERER
RIS YRR E ~ DR AR HIET) KEES - RIBEOHAR
BREAFTEBBERL 0.001 24 200 mg (L&Y ZEHEN - BEH
B4 0.05 2 100 mg/kg/K » T4 1 £ 35 mg/kg/ R REXBEEA
KAy REIREAL (Fl40 BID - TID ~ QID) « H 70 ATHIAKER » &
HERE 2 PIREEGRELN0.05EZN T g/K > HEJ 02 EH25 gk -
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[0043] T % & B9 9 & & ¥ (Compounds of the present
invention) ; RIg%F I SEREAFR TR LEY LTI
%%’%%ﬁ@%%%tﬂ%QW%&%%é%’meé%°ﬁﬁ
o B ETXAKE  BERTEEEERELERAEEY BN
SRBEFHREE - |

[0044] W AT ERERM > FE T E AR E 8 (isotopic
variant) | fhis— (L&Y AEBRL YN RNSERT LEE
JERALLBINEIRLIE - B4 - (LAY TEAEEEE ) oA
B RS RSB R E AR - BHIE 6
R CHE D)~ B 13 (P°C)~ & 15 (°N) ~ SUEY - = AEE
2 EHERERAEBRANEEYT  DMTRTEFENTESS
L - WL BEIKER  TEAETME H/D - EEBETUE UCo
SARE A AT DU N o T LA AR SRR A 45 10 3 P9 T DR i R
MEFERME - B - AR5 6 & BA R E A KA E i K8
W B0 BUTERHB B Ao R B B R T B A 5
TS - RS AR L AW A R RS Bl
B 3% T8 51 B RS BT & #R 1 (SPECT) » BURMMERIALER M - B °H - Refk-
14 > B “C HREESHF A RAEHFESR RN Rt HA HEY - 1o
TEEKETFRENEMZ (fla 'Cc- F - "0 & PN) BRMEE
Y HMTTRAREFEBRECEDHE  IREZEZBIGEER

-
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[0045] AZJPEZLSYNFARMEESE BALETEAK
SHE - ARSI BB - E—EERE T - ARG
&M TAERRAE LY -

[0046] FREEXNEM » BAMHESTRELEFRENAERIE
FRERTEEZMTNHTIERFANLEYRES T REY
(isomer) | o BP0 FAE 22 SRR 5] 2 BTG B T i8S B
(stereoisomer) | °

[0047) WULIERBENTBABYEL " FHEEERY
(diastereomer) | » TR AR T EBHEE Y UBEHNESL THER
H§%](enantiomer) | » LAY AEREB RO » GIAR D OGRS
FOEREEE - EATEE— G REY - SRR TEHLT
SRR P L ROE I AARE R - EA%H Cahn & Prelog #Y R & S IHFF%
HISCHEIE » SR B 4> F e MR 3R 6 P T 69 77 k3 B T e SR A
CBI5 BB (VB BHEY) - BELAWTEERENNSERREEY
NBHEZREY - AR #EREMIRS R TN
554 (racemic mixture) | °

[0048] T % EAEY)(Tautomer) | {hts LA T HIHEEE Y 52
(AR LAY SRR R TR TR - I
WEGHTAR « ETRET GEER H) WBEIMERPEIRE -

B RS R T S A TR R T B R SR D T
S MR - B8 RSN S B GERE S RRR R AY
X EREE R R -
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[0049] T8 RAA T AERERFRI VBB B
B 2 E T - | |

[0050] ASHEZ LAY HTEESR © HeslRME (rotamer) |
IRETRET BHEY - R SRR A S IR L - A
— T B — AT RIS — AT Ry e
bt e -

[0051] &2 (L EWT AL —REHEAEMWEL  Fit > b
% (L& W BUERIR)-S(S)- LR R M XX LR A U R K E
i .

(0052] WRsESAranss » AN Bt o B R B
M RS A S R B Y - RS 2 I H e
WRIHR AT « AR TR S R TI R BRI R
SR B AL -

(0053 HASCEER - FI8E TS HSIE % (localized delivery) | %
RGBS AREIE A E BB B E - ARES -

[0054) AR - FIE T 4 5% (systemic delivery) | &
TEBERARREEEEELE - Pl KERTEEEAL -

[0055) 4IZcSCHEF » FIEE T A (mass spectrometry, MS)
ERE LSBT E L BEA TR TH B LB WS W
BT R A (/) LR TT L () HUSMHT S - FRISEERE » T
B EIBIR L AT 55 -
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(00561 017 B > FIE Tk B BT — B 8% (liquid
chromatography — mass spectrometry, LCMS) | iR B 1T = 47
43 B A ) BLIE MR 2 45 AT B 055 B O S ARERAG + RO B I 5 B

o EREASIAREAEE S BT FRA LY S
PR AR D M S (RO B © #R% » 6 SEL V0 S 5 o A L
~ RS EALLYT S EERG > MBS (LS YRS
(L2 i ER e E

[0057) # A X £ - A T W8 B B (thin-layer
chromatography, TLC) ; RRKEEA S 2 (L& WEEH RS2 MiH EE
FARHRS 2 B LR R B o B 2 S5 A -

[0058) 17T - FI3E | HRHE AR B (nuclear magnetic
resonance spectroscopy, NMR) | Fe7 il — 418 TR S SHER 5
S5.45 518 7 3 1 I S0 ¥ 15 B A BT 4 2 BB B Y AR A
i - it FTS B R T B (LA (LR -
SEFE (ET) Z BB IR 8 0 B8 B 8 TR SR R 5
(‘**NMR) -

(00591 FHSE " B(ester) , 2 AT I L B G B O R
FI - B0 - FERE TER THSRAERESE RIS BER A RER
ER Y & -

[0060] 4173 b F7 5 i » FEE T %3 M 5 f% BF (metabolic
syndrome) , F5 B A KURE BRI R TR 2 BB EREVIERIE

\o
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A TSR ¢ B AERE © FHE AR - SR K -
BB - RGNS ERERE -

(00611 HASCRFFEER - FisE T %4 e R M (polymerase
chain reaction) | /R —HEFINEEF SR DNA FFIHMH B2 4
B -

[0062] HASCHER » FisE TR (triturate) | FRAALHEIZ
Jivk  E PR SRR RSB - AR - DS E
et ELA B TR RE » IR T S b A E B T =R B L
By RERE R - MR o TR - DU S T AR T L
EMER A0 > ERERT - LB G2 H i E DUE =
B - Al BT RS B U L -

[0063) #AX{EH » S " Boc-f#:% (Boc-protection) ; R/~
[ FfE R LY @ T R Boo) 2L EWIEREL « LA LS
W) A DU AN TE T AR B R B (R A I AR T © 484 -
R R ) 5 R DA T TR AR L -

NIy

[0064] AZUHRH—MEAR | SHMZEEWERZST > %
=1
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Y o
%

F

= 1

(2S,3S,6R,7aR)-1-(BB R & H £)-4-(3,3,3-Z 5 N E) /A &-1H-2,6-H
FEULIE FE[3,2-b]ME-3- B = HE ZHE - REIEBEEY - L&Y
AEERES | Mz FEMER 2 RIEIFEF RS -

EE R R T |

[0065) & (L&A IR E R BRI B 7T BF A B SR R
o REERARN OSSR AN R I AR R FER A
BB b S SRR -

[0066] 785 (L& YR o £ R AR it PR IR B BB 2 574
wbEY > 3 BRSNS T EAE R 6 A RS R B Z 167
YL e B BB TS ISR R A S BB e o

[0067] ABHALEY - REZHEHEY - THHRBRA
REWIZFER B RO - IS (A R R S Bt H

BENEERTRRY SEYANTRELR (8 - FIUHALE
%’%WA%%oW%K%%Z&%%ﬂ%E%&%m@D M -
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PEREA ~ SIEARHE - FERERA - ILRA ~ BED ~ SRR TBK ~ 23
HUERN BESPRET

[0068] [t > ABEZAWTLSWT - I - HEHE LT
B2 7 ERIENEERBR SRR R HERE & REOEKT » 5
FEHBARRAKE T - RETESRESRERHBEET - 7 BEHE
ER - T E#EFAREFRRZRYT - HREEERT  kE
WY R — S S AR A & 30 LU FTRRELSE A © CIRESER - ST - 1B
B~ BRI - BOZAH - WEEE - RORMRER - REOZRKER - 1B
ST B YR IR B 4H & B S E R A BRI A o BLF R B
REEHEZED 0.1%ABHALEY - ER > FERLFHERY) A
th 2 AERILEY < E ot 81 B w5 i 4E E BAL R 2 2 &Y
2 EEWEY 60 EEWZH - BWEER EAREBRATZILEMZE
ﬁﬁﬁﬂ’@ SHUBEEALAE -

[0069) &R ~ WgE - A - % - RELHIREI 28 T51%
MERFEOEEGRE - MHasE - KERHEIE © BP0
B85 AfREIEE M IoRERY - BREFRW - &% - KRB E
BRI TR ER 6  REH R BIEE ARERE ~ SRAE - MR KTHTER
BT NI FE Sk B S AE ~ A - SURARERIRE o B BRI R
EHF > HERT &F LB Z BN - B &7 REEE - S0E
YIHRE Z 8 - SEEMMR T URER X EERS IR ESE

RS EACEIEL Y SN o B0 0 SERI A REBEET O - 8 &
BB~ B - RO ES - BRERRE T A EELEY - FRER
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B2 FERESUENE « (ERBIEE Y SR i P R R B EE A
B Akl - ROERBEABHKREEER - B4 FRMMEEEER
I 6] T s B B b T e A ELE IR FI B TR e -
L4 > AL ST PEA RS SRR RSB - I - (LA WAL
SRR - LR FRRCGER  ERRECUR  RIEIS AR &
SRR

[0070] (L&) R o S EH S SR B AR B R Y SBE B PO T - 1
AU ER K A TSRS RS RS o SRR
AEH - RERZ TR - SZBEHE - RERAYT MR
hElE - RS EAGET - SRR A & D b 1k
WEMER - | |

[0071] & e ST BuBh s > BB Ml A BT b A B K A 5 B
WA A LAY B > HERE R R B8 I TR S AT

B BOR - AR N E RS - EREBRT » BRI |

EREE -~ ik LHEHSBREFERGTRE - RESESEET
RBEBISRE I REE - HEaflaK ~ ZE ~ ZI7ckE (HIaH M
W2 - RBEZE - REOY) - B0 - E5HHE - RESHE

RBEY - WERETHIE R RIS - FoRORNER T #
GRIFTBME - SFE R EAREEERRER - HOMEMZERT
HHSERAERAELEE - Bl HNERERE  ATE ¥
A~ LLFLEE ~ BRADR - RBDIZKER - EHFSHELT - BEESH
BlanwE - EEH - NEALMGEUER - TERERY I ERK U ATEE
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e P S8 o 5 PR R B - A - R A 4R R B
= .

[0072] B8O AT St O R B 2 (L S W SR T
BI_E B8 2 % ML 55— HE B A& I + B EE B B B
BU - 72 PR B B T B RSB T+ B
R 2R RS BRI + B4 E M B LA RS A
T2 A (TSN TR R BT -

(0073] SHREEET - LAYT AR - 47 »
BE AR B L S B 0 T B S R R P8 T 2 AL
IR T 0 |

[0074] %Mz ERERaEDS BREEEy Bt - M
BT EALE - EIEIE - RELY - HAEBRAAEERRS
SRR T RAR T - A PR - B RE - kR
FE A FE e (b A YT DL AT AR B U A L s
ARSI - TR IS B RS B B DL B L B
R 2 L - PR T FOR AR SO 2 T
BT - S PR RN BRI EE ST,

(00751 HERRMISEIO el &) - RS - BEAVRRBERE - Ay
B ISATRAEE SIS TR 7 T B B A — 0 FE DU
A R BOE - BE - RELY - R R SRR
R -
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[0076] TIRRELERZEEEEZHAKEEHERY 2 BBk
EiftEBET e flad > 25 Jacquet EA (ERHBFEE
4,608,392 %% ) ~ Geria (EFHBEF|ZEZE 4,992,478 57 ) ~ Smith HE A (F
EEF|ZEE 4,559,157 5% )~ &k Wortzman ((ERHFEFZEE 4,820,508
%) MG ABRHFALRI -

(0077)  ELSEMES i A B A A2 R AT LA R S
ZHEERBERETREMEZHEL - Fl - RWEHEHBHE DAL R+
L AYIRERET 44 0.1 F 25 EEY% > REEY 05 F 10 B8
% o FEESREBERYHENSRB ST 2 REBRETGRY 0.1 2S5
EE%  NEEG0SE25EE% - |

[0078] A&HHZZEBZHHNEE KL TREGERA - HlZ
WHHEE (BXEE) SEFEEREREL  LEGERIUERAINEREZ
YIRE ~ il BE - K —REERER - RAARREZEERE
st - FTE AR EBIEER - T2 ITAEKREE - REOY - BE
BERHEHEHTBRMTERTEFEEABRBCAN G NEFMRE
Es M 5E o £ B fl41 The Pharmacological Basis of Therapeutics,
Goodman and Gilman, eds., Macmillan Publishing Co., New York ° £l
A - H B2 B A G B ik € PRIt BB A R
5o BMEASRT AR EGEREHERETRE - A% > &S
AARHAERTAZERABERER - ARN/NEREMEYTZHE
WEIEIMNEE AN T AELRMERTGERN ; il 2REBE
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FIZE 4,938,949 5% - HRUSIHBAMAR - ‘BB E/N T HE A HEL
A 2 B8 PR J7 AR E -

[0079] #EERTIE=KEIE T ZH T IEEKER - BEEHEG
ZEEE (Bl ER - B - TS RRERRE - RETGEATHD
M) OB GRS REBRRERA SEEBEBHANLEY
ZERIGRHE -

[0080] #Aff @ #B% > AEBEEEEL 0.001 £4J 100 mg/kg
BE/R > BEHE 0.01 £47 100 mg/kg lE/R > FEHH 0.1 2
50 mg/kg BBE/RBEN > KEZEEEHY 1 £ 10 mg/kg BBE/R
EEP - Bl SWMBET RS 1 mg/kg - 10 mg/ke - K 50 mg/kg B
H/K -

(00811 (L&t s (B s A ARSI T ; Bl » GEAEIA S |
A4 0.05 4 10000 mg > 49 0.5 %y 10000 mg > & 5 £4J 1000
mg > F&J 50 E4Y 500 mg FHEMHIT ©

[0082] W TILEYDUEREMIRE - Sl - B4y 0.25
47200 pM ~ 89 0.5 BLY 75 pM ~ & 1 24 50 pM ~ &2 ELJ 30 uM
& 5 BL 25 pM - FIREFRAMEEREREZE) 0250515
10 ~ 25~ 50 ~ 75 ~ 100 B 200 pM - Bi40 > MAI AT /HEL 1 EL
100 #EEREREL 10 B 25 fRELHERE - Lo Fili0HE HARIRMA
JEE 0.05 B S5YALEWARRER - TEMERKY > BHUSFY 1
24100 mg (LB Z RKABIRAREOR T - Fras Mk i 28 7T 78 i
SR R SRR ET -
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(0083 LAl /(& DA B — Bl B S DA & T IFE TR 2
SEEHER - Pia - WER—EREXUERWE - =F - NER
F % ETEHE - SR AL T E—S B2 RPN S AR M R
WEILT © AR ABHSREA -

(00841 PPl ~ S%5308 - REH - AIEEFRAERSHE
ZHRE - 51H  WHRZEREXE  BRHEHE - RERZ 230
SRR RGAR - BB ARENEE—EEIHHA—K -

BEHI1: AR EAT

(00851 = 1 {L&WEER 19 &Y (EE@S1-34-3])
((28)-(1R 2R 4S,5S)-9- F -3 4 -0- S = B8[3.3.1.02, 4] T fe-7-
3HE D RN A G ARE KA BELTHE | E 18 Ml
> SRAAH -

[0086] BT | il -

/ /
N -HBr

o N
‘3H0 NaBH, e
L —
: E1OH
of H no” H
S~OH
32)

= 19 = 18

28



1641608

(0087) HAUkse e » #F 10 D0 EE B i - 0 {9
(172 g, 4558 mmol)A&T 2 /NESEENRINER 19 {EEH(333 g, 760
mmol) i 3 FHEA Z B 2 BRI BT - (LIS IR - BT
KB - BIERETR - FSICEEBREE SRR - EE - B
T 10°C 5 2 SR ANAES N BT R R AL«

[0088] #%% - M ILREST DR S UHEARRN—E (H&
3 L% 15 L) 3 ABEEHESIRY - T - SR 2 L
T $24% 7. B (BL,O) KRR R FIB(IPA) (5318 mmol, 1.064 L)Z 5 M
HCI - A% - ¥6F78 S BIRE (HC) S RE RR I A0S AT » IR
BE o SEFE GRS R I Y 55 2K AR -

(0089] 6% MR & WBIE Y EFBEREA 500 mL {32 Bt,O
SEYERIZ o WEIEEE (HAaH—ik BL0) WRNE/NE 10%E
(KCO5) KB M(~1.5 L) P EEIRIF G BTN AL « § 200 mL 7
EKR~50 g EM NaCl SRS - 4%  AKAHTS M B0/ s
(MeOH)/[MeOH 2 7N NH,I(85:14: )5 - BAZFF& M 1.0 L (3t
SRR S IEIT 5 K -

[0090)] H&& Bt AREIMEE (HEEHI(NaySO0,)) ~ K -
b HAEIERE TSR - T4 8T%ESRY 102.2 g (659 mmol)5
BCRIIR 2 2 18 (EA%) ((1R,2R,48,58)-9-Fi2k-3-EH-9- 84 =
35(3.3.1.02,4] F¥x-7-8) - '""NMR (CDCls) (B 1) BErEER 18 {E&

msERE—3 » BE/DEHRE - "'NMR (400 MHz » &{5-d) & 4.03-4.00
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(m, 1H), 3.67 (s, 2H), 3.20-3.18 (m, 2H), 2.52 (s, 3H), 2.14-2.08 (m,
2H), 1.69 — 1.37 (m, 3H) - |

[0091] T—{ESBNHE 2 FirlsT -

o BzOH
ﬁﬁ DIAD, PPhs &%\
—_—
oo H L@
= 18 = 17

JTE 2

[0092) DL 4 /NBERERT > 5L 18 {E&9(102.2 g, 659 mmol) -
SEEH % (BzOH) (97 g, 790 mmol)F = FEEBE(PPhs) (207 g, 790 mmol)
B 1000 mL $E/K 0GBk (THE) 2 AR R B R IER - PR 2R
Es(DIAD) (160 g, 790 mmol, 154 mL)# 100 mL &K THF 7 353K o
TEVRIIERRS (3 /A K R R R AR 35 C B1-25°C 2 1 - SRR
B RO AR PR R FAE SR TR -

[0093) EUfBit HAWHEER » 3 AR DETRIESA - B IE
SRAYIAYE - AR 1 L ZBZEEEOA)) « i 1L 8AIRBEN
(NGHCO;) Y - 3 FLBE F 2M HCIAMR(1x1 L, 2x0.5 LYIEHY - 4
&7 B KERERA 1 L2 BtOAc BYEH—3 - ALK 400 g BT
(K:COn) B RINEMMAE - FR B A FEEREIRBTRE
IE - FE%sk > pH 2 EMERIET HEHORB Rt -
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[0094) #A7% > ¥/KHH B — & H%(DCM)/MeOH 9:1 (3x » & 1
L) ZE B B G & OF 2 B0 AR BZ 8 (NaxSO4)F2 0% ~ BIE ~ I
HBaETiiRgt 118.3 g (447 mmoh)= 17 {644 ((1R,2R,4S,58,7r)-9-
FAE-3-E5E-9- B =IR[3.3.1.02 4] Bhe-7T- X FEER ) - RREREH
MS (B 2) BT 67.9%F2 » 575 98%4ifE - '"NMR (400 MHz » &
1}5-d) & 8.07 — 7.93 (m, 2H), 7.59 — 7.48 (m, 1H), 7.44 - 7.40 (m, 2H),
5.39 — 5.30 (m, 1H), 3.63 (s, 2H), 3.42 — 3.25 (m, 2H), 2.57 (s, 3H),
2.10 — 2.04 (m, 2H), 1.92 — 1.86 (m, 2H) -

[0095] L {25 BRI 7 % 3 FrnEfT -

N )Lost
‘t%\ o ECF, cho;, %
/0 CHCI3
= 17 -7 16
HE3

[0096] MEERFT (WIERFA) » MREH G50 mL)yF 2 17
{E&Y7(201.9 g, 779 mmol)F KA K.CO5 (452 g, 3270 mmol) } &
g Z (279 g, 2569 mmol, 247 mL)P AR ORFR - REFHE
B T RAERE

[0097) #83% » BRI EAEAR » BURKIEZEE] 74% B L E
- X 16 E&Y ((1R,2R,48,58,7r)- 2% 7-CRREEEAE)-3-E5%-
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9-FHEZIR[3.3.1.02,4] £ Fc-9 e REVERRAETE S
PEREX 24 /[NBE

[0098] ARBEUENSITH—EEER > HERKERET 75%E1k
REY) - R TREIRIEFH RS - FHI KoCOs (53.8 g, 389 mmol)
KRERE BR85S g, 779 mmol, 74.8 mL)RIIE K BRI HIREY)
RS THRARER -

[0099] #EHWERBR 2% @ BSS—EEE » HEoHimNE
N FEZE] 81% @b 1665 -

[0100] #\1% > RIEEEGYIH 500 mL Z DCM ﬁﬁ%’%iﬁﬂﬁﬁ%@
A 750 mL Z &f1 NaHCO; /K#%# ~ 750 mL Z 0.4 MHCI /K%
K. 750 mL E@/K M - BETR > JREWIL NaxSO, 820E - AR 1B IR G 72 5K
BE TR > ARIREE O « R0 300 mL BRI HIR S MEIZ M
PERRT -

[0101] MREERTE - RAEANEEESR KRR

o RIS BTE > FH K40 250 mL BEGE R R4Y 200 mL K,
e - AR EREZEREREIRRER 3 /NG EREHCERE
73 16 {b&Y (219.6 g, 692 mmol » 89%ER ) - EY)Z LCMS A
KIX 5% EER > W B EEREBEMAEY—2 > 40 MS ([§ 3B)
E "UNMR (& 3A) ;rH - "'NMR (400 MHz » &{f5-d) & 8.01 — 7.97

(m, 2H), 7.61 — 7.53 (m, 1H), 7.48 — 7.42 (m, 2H), 5.48 — 5.39 (m,
" 1H), 4.58 (m, 1H), 4.48 (m, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.56 — 3.53
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(m, 2H), 2.34 — 2.21 (m, 2H), 1.98 — 1.86 (m, 2H), 1.27 (t, J = 7.1 Hz,
3H) -

[0102] TF—{EZERMITE 4 FrET -

(o] (0]
N»‘OEt N»\OEt
(o) 0,
NaBH,4
—_—
(0] EtOH
0
0
=, 16 z 15

FE 4

[0103] ZEZRT - £ 6 L ZEBES » WIHELHST ¢
4152 mmol;FINER, 16 {L&#(219.6 g, 692 mmol)JA 1.5 L /K ZE2
b MO o R IEGBEET - SRR 4 NSEERTER AR 60CZ
PSR > 75 EHR RS B R ST B, - ORAE 50°C THE
AR - |

[0104] %A% > BUEREAY B#EH TLC 47 ER K ED &5
R - FAEMGOEER  EREERIEBEESE  RAYERE
TR B o e EEEGYMARE | LEFHE 3.5 L FaaflKiE NaHCO;
R B - B WESEY B AKBREENEN (2x> & 1L1)
SEEY - 4H S TG 1 LEKYER - DL NaySO, 850 ~ 3t FLiE > 36
1 REE T aE DUR A K4 220 g 2 HEERY EY » H7E 0.6 L BT
(65 FI R B R SR I RIS -
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[0105] AREKHEAWIEIER » EWHE/NE - BRI B %
500 mL BEERINEE T - SR ARk BRI 7R R -

[0106] ¥FRAVBHRBEZ%  KEOCBRERIASHENE -

H A% SRR - SETRREE BRI ALY 300 mL B
YESl H S E 22 80 » BEHI KA 148 g BEYY -

[0107] HWEAEA HEEH '"NMR AHREREHER 1568
¥ (1R,2R,48,5S,7r)-4 7-FE-3-FHE-9-5 R =38[3.3.1.02,4] F)=-
9-$ AR ) —3 - ([H 4) -

[0108] HEZMEBMIEAL 300 mL 2 Et,O tPilRE 1 /B -
i 5 EBIRREIE © S EFERAAL 300 mL ¥ Et,O kY -
BEBHEESE (£ N, RT) MEER 15 L& (122 g, 572

mmol > 82%FEZ ) - '"NMR (400 MHz » &/5-d) 6 4.50 (m, 1H), 4.41

(m, 1H), 4.23 — 4.09 (m, 3H), 3.42 — 3.39 (m, 2H), 2.15 — 2.08 (m,

2H), 1.73 — 1.62 (m, 2H), 1.44 (d, J = 5.9 Hz, 1H), 1.26 (t, J = 7.1 Hz,
3H) -

(0109 T—{EIERAITER S FmETT -

Q o
N}LOEt N)LOEt
S MsCl, Et;N %
— O
’ :o
H OH DCM, 0°C H (o)
= 15 = 14

FES
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[0110) FEOCT » B=2ZFH(22.78 g, 225 mmol, 31.4 mL) k%
FAREEREL-Cl1 (23.64 g, 206 mmol, 16.08 mL)ZFERIMER 15 (L&Y
(40 g, 188 mmol)® DCM (500 mL)F Z AW - —EHIRIN5EE @ KA
BRI H iR PR S A AR R B0 IR £ 208

[0111] 1/NEfZ %% » EUEEAN: HFSH TLC 4347 » HEREE
SEEE(L - Ak - RIEREYHA 500 mL /KZEHFEWRK - DCM EE U
AR EBL NapySO, 5ol (HEESEEEEFE)  RARBIBNAERKE TR
e DABRBEREH - S A R R AR AL 54.2 g BiREQER - Ha
A 21 whHE -

[0112] EREEZ > S0CTE-PLREINEERFEER
432 g (148 mmol ; 789%E X ) Bk EHERX 14 &Y

((IR,2R,48,58,70)-Z.% 7-((P £ M) G%)-3-A-9- A =0
[3.3.1.02,4] FkE-9- BB ) - BUSHAHEH '"NMR ERERE (H
5) - ""'NMR (400 MHz > &f}5-d) 6 5.11 — 5.02 (m, 1H), 4.54 — 4.53 (m,

1H), 4.44 — 4.43 (m, 1H), 4.13 (g, J = 7.1 Hz, 2H), 3.47 — 3.45 (m,

2H), 3.00 (s, 3H), 2.28 — 2.23 (m, 2H), 2.00 — 1.90 (m, 2H), 1.25 (t, J
= 7.1 Hz, 3H) -

[0113] T—{EZERATTE 6 FimiElT -
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3‘*0& )\‘OEt )Loa
OQQ NacN_ \Z% \Zli
S0 pmso, e5°C CN
=, 14 = 13 = 13.a
TEG6

[0114] ¥ % 1t 88 (12.14 g, 186 mmol) & 18- & -6
(1,4,7,10,13,16-~NE 5B+ )\ ) (0.493 g, 1.864 mmol);FIIER, 14
{LE9(19.89 g, 62.1 mmol, 91%)H 300 mL fiEK = B Z5RE 2 S B
Rk S EER - HAE 65°C THHETRE « JALY 65 /NE5  DIZEH)
SR -

[0115] EufS#eis BfSe TLC (Bek/DMEL:1 » FESEM B
) 5 RETBRAREN Y 2P (KB -2 A
WUEIEY) - ATH IS SEERERE TSN - B BREE
TR - BB 118 /NS - AR ATRERTSAETE » I
HAESEER 2 L2 EtOAc 12 L 2 K2 B Al » BABSMIERIES -

[0116] %EEHBHEABER 1 L BAKKAL - b
Na,SO, #248 ~ 36 FLIBJE » 0 T Ba DUB B - % 13 (L
=% ((1R,2R,48,5S,7s)-24.& 7-8&-3-8%-9-8 8 =1[3.3.1.02,4]F
o9 RS ) - MM HE HERIB (750 g AL - B
% 50% EtOAc]) 4i{LLUREE 15.1 g HEEE - 23t 131LaY - I
BEARTE ELAEE INMR ( 6) 5 STt 13 Gl
BEEMEESE 10 wielbA-BIEY CHB R G R e
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HY) K 7.5 whBEht - EHRNABRKEIEY S BETRIEZER > FIRE
B SHEERMG 7.55 g W 45%FEZR - '"NMR (400 MHz » &{j5-d) §

4.53 — 4.52 (m, 1H), 4.43 — 4.41 (m, 1H), 4.12 (g, J = 7.1 Hz, 2H),

3.70 — 3.68 (m, 2H), 2.93 — 2.89 (m, 1H), 2.22 — 2.12 (m, 2H), 2.04 —
1.98 (m, 2H), 1.24 (t, J= 7.1 Hz, 3H) -

[0117) T—{EHEBMITE 7FRES -

0 o) o
N)Lost 1) Hz, Ra-Ni, N)Loat N)Loa
o, NH3, MeOH 0, HO,
2) EtOH, EI¥E
—_—
NC HoN HN
TGl ]
= 13 = 12.a EE 12
FET

[0118] MBERENKFZ 50%HRFMER 13 {EEH(18.20
g, 82 mmol)}? 350 mL =z MeOH / 200 mL Z & (* MeOH 5 » 7N)
TR - BRAFESRRS L EERZUR R T RIS KRR
HEIEGHERORFRALEL -

[0119] HWRFEFZHFFZELHEM H, REREERT EEHRRKX A
R ASCTEHRKEELZ HRF TP - 3/NFZH% - BUSHRAL
H#EH TLC ALY —HEELHI(DME) 1:1 2317 » HEBHKIESR
A - B ER SR MeOH FUFEZIER B LB BIE - BRERYIIR
FA%ASN MeOH 7%
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[0120] #%E > FORAERE TR A HRH O - IWHEEY
FEHR 12.2 LAPI(IR,2R,48,58,7s)- 25 T-(BEFE)-3-85-9-5
S HE[3.3.1.02,4] F k- 9- R B IR R BV B (Fiak) BHLRE
= 12 (k&% (rac-(2R,38,6S,7aS)- 2% 3-FEE N\ & -1H-2,6- F F0LEL
FE[3,2-bIMEDE- 1- 52 HEHE ) FTARAL -

[0121] BTEEIENE-BEYWZBLER B HEgsg
B 500 mL 2K Z BT 0 HEEREEER > AREHENTED
FIRR -

[0122) EE#EA - (EREE T4 - S5MK CDCLy o - 36 B 6
ENMR ([ 7) 547 > HER P AR - BT &R - B
FERAL 9% EVHBIRSNE B - 3 E—SEAEERE - INMR

(400 MH z » £{55-d) 8 4.46 — 4.01 (m, 5H), 3.50 — 3.44 (m, 1H),

3.16 — 3.11 (m, 1H), 3.96 — 2.93 (m, 1H), 2.10 — 1.66 (m, SH), 1.47 (d,
J=13.3 Hz, 1H), 1.26 (t, J = 7.1 Hz, 3H) -

[0123]  EEHE Y HEBERGERE TRET ARG ETE
fi#ZA 500 mL 2 CHCL; $ 36 B B Na,SO,4 52)5 o AR AR H R4S 2L |
B 217 g ZEHEHHZR 12 b2 REESERART—E
35 B BB - -

[0124] F—{EZPERATITE 8 FrmiEElT -
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HO
N)LOEt benzaldehyde
HO NaHB(OAc);
N
%@ oo
HN
= 12 11

Ji% 8

[0125)] S5ZEEEEE(22.74 g, 214 mmol, 21.72 mLYFMZER 121k |
E¥(37.3 g, 165 mmol)* 1000 mL “&EHFREFZHFR - 15 TELZ
t& - JR70 STAB (55.9 g, 264 mmol) - RERMFREZ D MEFRE -

[0126] KIEREAYA 1 L/KK 1 L NaHCOs %k - A HEH
Na,S04, #7)k HIRMEEHZ » DUREL 55 ¢ A RIERREY) - HBERFERE
JIEEENT (600 g, Hep/5 & 60% ETOAc) #{EPARE] : 2.2 g Z4b
E-Bn2N-II&%) 5 B 353 g 23 11 {62 (rac-(2R,3S,68,7aS)- 7.5
3- R E /\E -1H-2,6- FH G ML I [3,2-b] L UE -1- 32 BE 5 ) - A FE H
"MNMR (& 8B) & MS (& 8A) ﬁ?ﬁﬁj]’zﬁﬁ.%g - "'NMR (400 MHz >
E45-d) 8 7.35 — 7.30 (m, 4H), 7.26 — 7.22 (m, 2H), 4.41 — 4.02 (m,
5H), 3.83 — 3.78 (m, 1H), 3.66 (d, J = 13.3 Hz, 1H), 3.30 — 3.26 (m,
1H), 3.11 - 3.06 (rﬁ, 1H), 2.35 — 2.31 (m, 1H), 2.07 — 1.88 (m, 3H),

1.77 — 1.65 (m, 2H), 1.44 (d, J = 13.9 Hz, 1H), 1.25 (t, J = 7.1 Hz,
3H) - '

[0127] T—{EFERLAITE 9 FrngeT -
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" TBDPS-CI TeDPS 0
mee
——

b DMF b

-

& 11 = 10

[0128) §BKME(15.19 g, 223 mmol) R E =T R - FKEEW I
(30.7 g, 112 mmol, 28.7 mL);RIMZEZ 11 {E&#(35.3 g, 112 mmol)ji}

100 mL /K NN-—HEFERE P2 BRPERREORRR  KEEZE

i N RARE -
[0129] IR % - WUSEAI HFEE LCMS 7317 » H#
N FESERK

[0130] %% - BREREB T BMEESMIREGY - A 750
mL Z DCM ##&l H A 750 mL 2 1:1 &1f1 NaHCO; 7KK h /KA
W - BRI 750 mL BEKPEWR - BH%IELL Na,SO, 528% ~ 1K ~ M2
HIBGE DR ALY 65 ¢ RIEREY) » WIFEH TLC &L -

[0131) MREREDFEBEIEEEN (K600 g, Hep/5 =
15% EtOAc) @il » HBHE 59.5 g = 90%ER Y ERFEEER X
10 {b&%) (rac-(2R,3R,6S,7aS)-Z. & 4-FE-3-(BE=ZTEZEXEWE)
S5) /NG -1H-2,6- FABILIE F[3,2-b]ENE-1- ¥R FR s ) - NG RAILH
fidh "NMR (B 9B) & LCMS ([ 9A) 4 » EETEMHR 10

GERE T HEH 6 wiw%EEkE - '"NMR (400 MHz > &1F-d) 6 7.72 -
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7.66 (m, 4H), 7.47 — 7.36 (m, 6H), 7.26 — 7.16 (m, 3H), 7.12 — 7.09 (m,
2H), 4.62 — 4.48 (m, 1H), 4.26 (s, 1H), 4.22 — 4.03 (m, 3H), 3.40 —
3.29 (m, 2H), 2.89 — 2.78 (m, 2H), 1.92 — 1.76 (m, 4H), 1.62 — 1.52 (m,
1H), 1.31 — 1.23 (m, 3H), 1.17 — 1.11 (m, 1H), 1.02 (s, 9H) -

[0132] T—{EZIERLITTE 10 FrR#ET -

TBDPS-O N)\\oa TBDPS-0O N
TMS |
N
Eﬁﬁ
é 85°C
= 10 =, 9
HZE 10

[0133) ¥R =FERE(75.0 g, 375 mmol, 51 ml)iRMER 10
{E&H(73.9 g, 124 mmol, 93%)1* 1.2 L fE/KH P 2B - EEHA
RIEREY) » GELE ST THRAERK -

[0134] A% > ESEEANEFEH TLC o1 » HBERKEEE
B - FTBRIERAGYIGRFEEAR > WARHFLAZER (BFR)
i H A 250 mL 2z MeOH 2K - FER KPR &Y)RME 2R 250 mL -
ZRTEYRIN 750 mL 2 DCM 3 HIR&# A 750 mL 2 1:1 671 NaHCO,
KB /H20 KM - 1% - BEHER 750 mL BZKZERR » P Na,S0y4
B4R IR - 3 ELEREE FRMETTIREEAL 72 & 0 3 2%ERY 5
H/fEEmZR 9 {EEY (rac-(2R,3R,68,7a8)-4-FE-3-(FE=T
CTRAEWE)EE)/\E-1H-2,6- F REULE £ [3,2-b] MLLE ) - HUS R AL

!

%Hﬂt

41
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B#H LCMS ([E 10) o#r - HEREREE - LHEYEAEHFL 80%

T > HhR 0.448 ZIE(GFE S - '"NMR (400 MHz - &{5-d) &

7.69 — 7.63 (m, 4H), 7.47 — 7.37 (m, 6H), 7.26 — 7.12 (m, 5H), 4.36 (s,
1H), 3.73 — 3.70 (m, 1H), 3.39 (d, J = 13.7 Hz, 1H), 3.26 (d, J = 7.6
Hz, 1H), 3.06 (s, 1H), 2.90 (d, J = 13.7 Hz, 1H), 2.79 — 2.74 (m, 1H),
2.41 (bs, 1H), 1.90 — 1.80 (m, 4H), 1.67 — 1.64 (m, 1H), 1.11- 0.99 (m,
10H) -

[0135] T—{EZERAITE 11 FiR#ET -

H . Boc
TBDPS-0 N Boc,0  TBDPS-0O N
—_—
N DCM N
Bn’ Bn’
= 9 = 8
FHE 11

[0136)] ¥ Et;N (48.3 g, 477 mmol, 0.067 L)z Bl —(E=T
E)E5(Boc,0) (39.1 g, 179 mmol)iR/IIER 9E&#(72 g, 119 mmol,
80%) 1 L —EH P 2 AR R ECBSK » HEEZR MR+ E
R e

[0137) EUfSAEAN: HFEH TLC i - EBSKIESRK - K
FH 250 mL > DCM #8836 B 1 L 881 NaHCO,; /KAR & 1 L Bi/K7E
W o 1% - AHIELL Na,SO, #2J% - IR - i BB IR RSy 80 g
THELEY)
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[0138) FEMEHERREN (800 g FERE/[EtOAc 1 £ 10%])
i LT 68.4 g B 94%ERZ EREITHET K 8 (L&YW (rac-
(2R,3R,68,7aS)- B TH 4-FH-3-(B= THE LY ) EH) /&
1H-2,6-F f&MEE I [3,2-b]HEmE-1- 3R LB )

[0139] EN&EHEAYN HFER "NMR (B 11A) Kk LCMS (H
11B) ¥ » REREWEN 8 $B2ME—3 > LEE-PBREY
&7 4 wiw%BEk - "ENMR (400 MHz » &{5-d) 6 7.73 — 7.65 (m, 4H),
7.47 — 7.35 (m, 6H), 7.24 — 7.10 (m, 5H), 4.53 — 4.40 (m, 1H), 4.24 (d,
J = 3.8 Hz, 1H), 4.10 — 3.92 (m, 1H), 3.44 - 3.32 (m, 2H), 2.87 (d, J =

13.6 Hz, 1H), 2.33 — 2.77 (m, 1H), 1.93 — 1.72 (m, 4H), 1.65 — 1.54
(m, 1H), 1.50 — 1.47 (m, 9H), 1.10 — 1.02 (m, 10H)

[0140] T—{EZERATITE 12 BT -

Bog

Taops-o, N Bog ‘
% Tepprs-o N
N Hy, PU/C @
—_— Hi
Ou =

&8 7
FE 12
[0141] FEER T » # 10%EIEHRESET g, 125 mmol)/FINE

8 {L&9)(72.9 g, 125 mmol)d 600 mL ZEsh > 35 - ¥4 28R B3
HFFESRAYE 50C BHRIREE SRS TR 2 /N -
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[0142] HHRAWIE S0C FHEHERRE - BEBTHEUE EOH
3 T M ELRAE R TR - MW 0.5 L AR
T RGN 1 L Z B -

[0143] SBEZSWPERIER 1 L 2 10%(wiv) K.COs KB® - 1 L
BKZEHE ~ DL NagSO4 B2k < 38 - 36 FLAERIE T Mas - AREFR R
bR LA 58.5 g TRAIS A M (syrup) 0 R 7 (LAY (rac
(2R,35,68,7aS)- BT # 3-(BS TE - EEHE)EH) \E-1H-2,6-
GG 3F[3,2-b 1L 1 SRR ) -

[0144] H/SBEAIEHZEr "NMR (B 12B) & LCMS (H
124) 5347 » RETEVNSRR 7 SH—HEAEE 5.1 BE%YHER
1.3 EB%Y FREE - "INMR (400 MHz » &15-d) 8 7.68 — 7.63 (m,
4H), 7.45 — 7.35 (m, 6H), 4.40 — 4.25 (m, 1H), 4.13 — 3.93 (m, 2H),

341 — 3.36 (m, 1H), 2.97 — 2.92 (m, 1H), 2.62 (d, J = 11.5 Hz, 1H),

1.96 — 1.78 (m, 2H), 1.67 (s, 1H), 1.64 — 1.56 (m, 1H), 1.49 — 1.47 (m,
9H), 1.16 — 1.13 (m, 1H), 1.05 — 1.04 (m, 9H) -

[0145] 4EHEH 90/10 scCO,/iPrOH + 0.2%HE R IR~
Welkho-1 EAEBEEFRAGEIT(SFC) » K3\ 7 (a0 BERHHIESR
REEY) > WHTE I3FR

Boc

T8DPS-0 N
%[3 EHATE
———————
HN

= 7
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[0146] T—({EZERATTE 14 FimiElT -

).l\ok
)o]\ J< . {BuPh,SI—O, X
BuPhs—o N © 133 ZRAE %
= _
5 N
2 DCM O
DMF
HN HATU e
F

F

z( 6.b =5

TE 14

[0147'] 3.3 3-= & FE(3.629 mL, 41.1 mmol, 1.5 eq)&FR
DCM (120 mL) % 4E7K DMF (10 mL)9 - % DIPEA (7.16 mL, 41.1
mmol, 1.5 eq) & HATU ( N&EBEEE(1-[Z (" HERKE)m H&]-1H-
1,2,3-=ME3£[4,5-b]HIESS 3-E/E%) (15.63 g, 41.1 mmol, 1.5 eq)fl
A BBZCREMNERTEE 1.5 /g o LERBEFAIEEBRE
5‘2 °

[0148] #&# DCM (100 mL) 2= 6.b {t&#(13.5 g, 27.4
mmol)ARINAZ AR » BiZERINER THFE 4 /NG -

[0149] ¥KEFEREYA DCM (250 mL)#% - F§ 1 M KHSO,
7K#ER (400 mL) ~ &1 NaHCO; /K& (400 mL) ~ 7K(400 mL) ~ E&/K
(250 mL)¥EM ~ B NapSO, 8588 ~ L E 22l - 3248 22.74 g (> 100%)
Bz 5 La ((25*,38%,3a8*,6R*,TaR*)-E =T & 3-((F=
TECEEWE)EH)-4-3,3,3 ZHAEHE)/\&-1H-2,6- HIBILIE H

[3,2-b]MEnE-1- 32 EEHS ) -
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[0150] TF—{EFERAITE 15 FrmiElT o

[0151] #6505 1b&Y (&% 274 mmol) FHE/K THF (115
mL) -

[0152] #§}* THF (1 M, 82 mL, 82 mmol) Z WU T EaH E# A
WA » B2 RERESYR S0C THRER®T - LCMS AERES
EBALERF A -

[0153] HARNEZETREIE 50% EtOAc/BRIEILZAZFM K
(2 X » & 100 mL) » DIFRME 38.66 g RiFEMZMEEME - BxWE
S 25% EtOAc/Et,0 (800 mL)Hsf F/K¥EME (2 K » & 600 mL) -
KKEa B A% A 25% EtOAC/Et20 (400 mL)ZEH - BARESH -
FHEE/K (400 mL)ZEHE ~ DA Na SO, Bz8%E ~ W HZZR4E » 126t 15.14 g 2
BREHZYE -

(01541 FEHEEREH (BIE 50% EtOAC/BERE 100%
EtOAc ) #lifk - B4 585 g EHBHEKZIN 4 L&Y

((28*,3S*,3aS*,6R*,7aR*)-FE =T & 3-FKE-4-(3,3,3-ZERNHEE) /N

- 1H-2,6- FREULIE H[3,2-bIEnE- 1 -3 BEEE ) (58% » &L 2 208%) -
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[0155] T —EZERATITE 16 FIETT -

NjLoJ< . Nio)<
Ho% ZREZRER Aog’c%
?N e o
=, 4 =, 3

HE 16

(01561 #6st 4 (LAHI(5.85 g, 16 mmol)FFHELIE(S0 mL)
B71 A DMAP (= FIAERENLNE ) (1.96 g, 16.06 mmoh) & =FEZ,
Kfi£:4(3.95 mL, 32.1 mmol) «

[0157] % 60°C TR AERA MBI - LOMS S ERs
SELRFE - BEERSTAAETE (URREEETR)
A L2 s -

[0158] #GFREAYIML BtOAC (250 mL)FFRBSA{£ 0.5 M KHSO,
K200 mL) B 4171 NaHCO, A& (250 mL)MEH + &K & 254h
EtOAc (50 mL)ZKEUKJE -

(01591 365 B%-2 7 6/ LB AK (200 mL)YEM - BLBESNESIE -
B - HIERTmE . MEL 6.8 g YAMME - HHRREEE

| (BOAC/BERENALL - 6 5.49 g (T6%)2EBKZR 3 L&Y
((28*,38*,3aS*,6R*,7aR*)- 55 =T & 3-(Z=HE 2B EE E)-4-(3,3,3-

= R /G- 1H-2,6- F G IE 3£ [3,2-b] B0 - 1- S BA T ) - LCMS
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Mo &> 95% 0 Bl 2 F| 449.3 [M+H]+ & 393.2 (M-
(C4H8)+H]+) °
[0160] T—{EFERMITE 17 FinEE(T -
e A&%
= 3 = 2

FE 17

[0161] #=X 3 (E&%(1 g, 2.23 mmol)#H DCM (20 mL)H

[0162] #fn TFA (=R ZE) (8.54 mL, 111 mmo)RREE
SEFEPRAYIENE 1N - LOMS 4 R S E( LR -

[0163] ERERSMNEE TR HEPELESR 2 R &

20 mL) - IR B (40 mL)A FIEIRI NayCO, KB40 mL)

Yol - KA G (3K > £ 20 mL) - |

[0164] JEAHIBEHE - DIEIAK(70 mL)JEM - & (NaySOy) ~
B - LIRS - DUREE 769.9 mg (99%)BRKEBEEY R 2 (ba
71 ((28*,38*,3aS*,6R*,7aR*)-4-(3,3,3-2%@%%)/&@-1H-2,6-ﬁfé
IERE 3-[3,2-b]MHEE-3- 2 = A Z e Hg ) - # "NMR HEREERE - WE
13 TR - |

[0165) T—{ESBAIHE 18 FrriEsT
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(*]
YzT

Y

(01661 =X 2 L&41(199.8 mg;0.574 mmol) i — & fF(2 mL)
o AN EREE(55.7 ul; 0.523 mmol) » RIETEE R T PR E
BEY 2 NN - BETAORNE ZEEE S E168(200.7 mg; 0.947
mmol) E K MR &Y - HBE RS TR ERAWIBHRE - 1£RE
THRERSYER T - HHMER LCMS &1L - BEEH hTERE
T (Genevac) A » 4t 1 (L& ((25,35,6R,7aR)-1-(BF £
B #£)-4-(3,3,3- SR EE ) /- 1H-2,6- BB LR 3 [3,2-b] b -3- 4
SHEZBE) - (MH+ = 403.1) -

[0167] HHEMK EVEREE | LY SRS B it
BN 195 » 41 - |
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v 7 Q
N HBr N h
o . o BzOH o pS
&%\ 3H0 NaBH, ﬁ%\ DIAD, PPhy o} ECF. cho’, o N o8t
—— —
) — L ) oﬁ@ CHCl3

HO o
DV
o

o Ny
o~
7 OH 18 K17
216

K19 (FE)

o)
Q 1) Hp, Ra-Ni,
P OEt OEt LOE‘ 'L OFt NH3, MeOH
NaBH, 9 MsCl, Et:N < NaGN 2 0N, B @i
> —_— O“S 7/ ———
EtOH /~OH DCM, 0°C o O Dbmresc
15 Al 213 A13a
o} o] o] o
Mo N}LOE! Xomt Mot
Ho N o fia 3 Ho N TBDPS-CI  TBDPS-Q N
NaHB(OAc)s Dk ™S
+ _— —_— _—
NH, DCM DMF %
HN H N N L
B’ Bn’ 85°C
=12 K122 Al Al
H _Boc Boc N
TBDOPS-Q N Boc,0  TBDPS-Q N TBOPS-O N s
Et;N Ha, PdIC SN 1 =
—_— —_— _ KN
N DCM N AcOH HN
4 4
o (e B e H6a H6b
=9 =8 7

F FE L
#5 R4 #3
Ag N
I 3E 0"/\V
: o
TFA —_—
DCM o= N \
: o.
F
Fk F
#2 Fr =

BH 2 R 1 LAY P
[0168] 3= 7 GETE /B AR 1 PR U o [ F R IR T A A

WS

EREORTHRIR 1EE -

® 7R 1 ENEHEEREZ BYEE TR SRR -
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U L] R emcme| s | B
CTL | A (R ’(m /kg)'é‘ (RARE| Z&EE | BE ’me
R B RO wmiros) | BRI [ (D) -
= : (mg/kg)
1P 150 66% 4 6H |[2F3H| 150
D—0—
(GZUE itTin) cct [sc| 150 64% 4%Z6H |2Z3H| 150
P SC| 150 >100% 4%Z6H |2&3H]| 150
[I"—“:‘
(Gﬂaﬂgpf‘nzn) 428 SC | 150 100% 4 H 2Z4H| 150
N 1 H
7t 1 SRl sC | 1,3,10 100% 3H 3 E? 1
If
(G)an?fnzn) LB PO | 150 100% 4 H 2Z4H| 150
= 1 BH2EE( PO 30 100% 3 H 1% 24 H| <30

[0169] A&5EAE ek BA I & 2 = B 1 1% B AKX BUT B £ 1l0 ¥
M EEBRENBRERPAMAUERERARNFHZ REFX - £X
SRHAEF SRR —BEHASIRFARHZEE - FrAEZHRZEH
RERRMEI B RIFRHIMERY - KB Z L HCE B 7] &2 s
b MARBEARENE > ORISR REAEEISREERL LR
REREE - HILIERE - ERFENREREEEY 2 aEN - A5
BB R [ 72 AT LG R 3 2 HoAth 5 AOREHE -

[0170] FERERMEARTREEER - X 1 £ 18 {LEYrIRELFR
EFEMEEE > (HREFERITEE T BEAEBREAERE LA E 0 EE
WL E S TE R - Ht > TTEES 1 2 18{LEYZATAEREY
GIEAFFEZHFEEN -

(5t ]

M o
7
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I EEERY
AR IR Z e b G R EAR()
THERAPEUTIC COMPOUNDS FOR PAIN AND SYNTHESIS

THEREOF
(X1

ARt 1{EEY

REIBEBY  BELTHEZNE - RITEY ) RESRERLE
&M ITE - ARPEFESARFLEWIEEELY - kIEFEE

BYEREER ~ BIR ~ BREZTATZAR

€39

The invention provides compounds of Formula 1:

o 1
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and stereoisomers, pharmaceutically acceptable salts and derivatives
thereof; and methods of making and using such compounds. The
invention includes pharmaceutical compositions containing such
compounds, and the use of such compounds in methods of treating

conditions, diseases, or disorders.
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L1665 ((IR,2RAS,5S,7r)- LB T-(R TR S AR L)- 3- 4 E-O- S = BR(3.3. 1.02, 41 =4 E-O-FR TR )
ZHERE R H-NMR
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NISHEY ((IR,2R48,58,7r)- LAET-#83E-3- 009 A =83.3.1.02 4| E52-9-74F8R ) ZH-NMR
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S1MEEY ((IR,2RAS,58,70)-ZAE7-(() | FERNRESE) Fath)-3- SUE-9- Ut = 5303.3.1.02, 41 4-9-
BERE) <H-NMR

H
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12 (rac-(2R,3S,68,72S)-Z. 53-8 /\ &~ | H-2,6- FIABILRE I[3,2-b] k- 1- B R ES )
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11 ( rac-(2R,35,6$,7aS)-Z-ﬁia-ﬂzt/k@-1H-2,€»Hﬂf’.%mtﬂﬁ%[&z-b]n&ﬂ%—l-%ﬁmﬁ)

C:\CHEM32\\DATA\ANALYSIS\LCMSS_1024_061.D ES-APLZMSD1 SPC + R¥f=2.063:2.184 » Pos » #Bi& * Frag: 70
2500000 2 :
2000000
1500000
1000000
az
500000
a e ——— - . —_ p—
—r—rr —T T T ——T—T— .
200 300 400 500 800 00 e

Lol
xR
LA
LN
4%

MERCACH3M

WOGRI443-2
1028_290

Bruker BioSpin GmbN
TH MR

9%
i

a3y
2013-10-287T13:13:54
~3InK

14

400 MHx

i1




1641608

310 (rac-(IR,3R,65,7a8)- ZHA-"5:H-3-(CAR T AL AR D) ) /SR LH-2,6- H SIS 3 3,2-b]
MEkE- 1-FRFRT )
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CH3M
WOGKIA-50-2

MERCA:

1030_8&0
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[E19B
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29 (rac-(2R,3R,68,7a8)-4-"FH-3-((ZHR T = FHH H)F 1) /- LH-2,6- IS H3,2- b )

“DADI A, §ig=270, 100 Ref=BRFA(ANAL YSIS\LCMS2_1101_086.D - ANALYSIS\LCMS2_ 1 101_002.D)
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