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Provided herein is a compound of Formula (I)
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or a pharmaceutically acceptable salt thereof, wherein n, R 19 R5 R3a R6a R6b R1 R2a R2b R4a
R4 R7a R7b R 112 RID RI2a R 126 R 170 R 152 R 15b R 1623nd R 19bare defined herein. Also
provided herein are pharmaceutical compositions comprising a compound of Formula (I) and methods of

using the compounds, e.g., in the treatment of CNS-related disorders.
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Provided herein is a compound of Formula (I)

or a pharmaceutically acceptable salt thereof, wherein n, R'”, R°,
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R3a R6a R6b Rl R2a R2b R4a R4b R7a R7b Rlla Rllb R12a R12b R17b
R!53 R R162 and R'%® are defined herein. Also provided herein are
pharmaceutical compositions comprising a compound of Formula (I) and

methods of using the compounds, e.g., in the treatment of CNS-related

disorders.
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[0001] KREEHEEMEEZBBVEECESEEMBREN ZHE
E)EE - HEMZEHEEERNE - —Kils - MEEER S FHE
HET IS AL 2 EE o (RER > LR EA RE-70 mV Z & (2L
RRERE) - SN BB AR/ N (R B HY - EAL(EEE) (s ek 13
B 2 BT (K* » Na* ~ CI" ~ A2 EET) T IRVSES R - MEEIBERETFNSE
fEm s T HAEMECBIFRIUEZE TR - ERNEEBEE TR > &
fir §-70 mVERL-50 mV - EEHRBMEBR A EZENTE > ZFEER
FrigZ fe #E i SRR I de R DU DD Nat Je 1 2 B2 B M - R ZBEE A
LLze i1z 2 F B A R e B E M -

[0002] F:GABA*ZEGSE&PI(GRC) Z1EN T » ¥IARSEE M 2
Asmy-HE T B2 (GABA) » I HEIRZR /M E - GABAX R KN E
MEAFEEZE > NEKETZEA0% 2 HE T F] H GABAE B 1 4% (#1E
# - GABAFE A 81 A B T 5 Bt &L T i o~ (B B AR S RS (i 48T < L E
Mt - GABABLHAEGRC E 2 Bs8(r B G 1F H LUe £ & i T /n & GRC 2
BALEMBER N 24T o LRz EE T /K% 2 B A3 05 S 15 BR 8B L 78
b EEMHETTEASREEREA - IR A TEEN: - 52
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[0003] ACEk7e 75800 - GRCAEE N EERE - & F RERF -
Rt - GABAR WG GABAL(E FIEi(E EGABATE I 2 B (B A1/a w4 |
8 P Y S EE 2 B B R A —EE(BZ) » 5B 40 Valium®) #5 1 BIGRC F 2 %
EHEM EHGERmNEALERE FDEHANER - REIEEES 0 &
FH _EERELZREE S E LS 0 GRCEH A E M B 2 B
fir g - 25 » #l40 » Lan, N. C. % A, Neurochem. Res. (1991) 16:347-

K
I

¢

356 -

[0004] e i M 45 ] B2 =] AL M ot L 3 A 3 Sy AU 1 ek 40
P B8 T % 5 3 o FE k-5 - 18 [R 42 15 e - 20- i fe 3o-211- L FERL -5 - 38 [ 22 B e -
20-MH > ooy Bl Ry B R B R 22 e e L S E B 2 A o 1R 1986 55T K
FI It 5 40 [ B (O P o 88 KBS L M 2 BE ) (Majewska, M. D. ZE A,
Science 232:1004-1007 (1986) ; Harrison, N. L. Z A, J Pharmacol. Exp.
Ther. 241:346-353 (1987)) °

[0005] FEHH H & ZayMicE M EER - HAEERSEZEE
s 5 2 LUK B TR R e CNSAR BR R A 2 B - A ATt 2B &)
HEV R T ALEZSEILHAT -
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[0006] ASCIEftakst sl HEGABAFREI Kl Z L&) - £ —L
T - JEEEB(E Y o] BIE /A CNSHE A E L /a5 -

[0007] fE—RERETH » ASCRREADMILEY
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[0016] fE—REG T > ASCRft—EEEHSY) - LA S AT
M Z AL EYBINNDEE YL B 888t F ol 2 R B EEE2 Fnl 7
PR - ALFREGHO T - A ECEYLIANERERESY T 1E
o fEHEER O - ARIEEYLUSEANERS - EFLEEH A
o AR EEVIUTE A ER A

[0017) fE—Retxof > ASCRRMASCRr#E I ZAEE P (B - 2D
[(SSv)Pa-+ L NolE SVl R

[0018] FEHEEEHM T - (EEWET ~ 2T ~ FFIRNEHLIAN &
B fER BRI - (baPEORi - iR EEHAT - (LYK
FHEGI o b AR A A AT A i A R
[0019]) QAL A 2 A (LG VLR E 6 FH(EGABA
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s G A - B0 DLRE i BOF # 5 252 B GABAASZBG o (E By 1 1 48 240
(CNS) Z B ZME 2 FHETH - M HFTCGABAAZ R ZAE I E - 1L
Mt Y EACNS/E T

[0020] fE—REBET > AHM—THANGFEAFEZMET Z
CNSHBHFIERY HA - KA E R FERREA S EN AR 2 L&Y
BCH BB a7 B

[0021] fE—SEEHEMI S > CNSHRBHHE HRERFE - BFERIE
Bt 0 FUE 2R E ~ EEMERIE ~ SR8 K/ EGERIRIE - EERIE - A
FIRIE ~ BEAERYIHIE ~ B ~ BIBMENEE - MERRK - WEEHA
E /B BTE (=B ~ HISECRF & M -

[0022] fE—SEHEHIoF > CNSHBFERINEE - £ —SLEHED
1> CNSHEFIE HGERINEE - £ —EEHMF - CNSHEIREHRERE
EIRIE - £ —EEHEH T > EEARHE AT EEENEIFE - £—5%&
ghaplT - EEHIEIRIE R EEEIZHE -

[0023] fE—&EMMIF > bePEE BALPRIFENZ(EE
VIE R 2B -

(&0
MHEA R R X G208

[0024) AHFFEFE2018FE10H12HHE 2 U.S.S.N. 62/745,109
ZABSetE - #%U.S.S.N. 62/745,109 2 NE LA 5 Z 2 F AR -

[0025] AIASCRAG BRI - A IE MBI 0 &R ST AR &
GABAAZRRFHFRIH L&) - L FREEH + - HEZZF(LEY TR E
JB R CNSAH BRI IE (B4 - Q04 SCRT fif 4 2 W fE - BIA0H2AE » s E (R
HIEIE B E AR ) L JE R -
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[0026] T HEEFMH IR EE e M EEME 2 EE - (BT
Z & R ¥ ¢ & A H 32 (Periodic Table of the Elements), CAS ik A,
Handbook of Chemistry and Physics, 875k, NETE K #ZHA] - B EE (e
RS P R AR E % o 5590 - ARIEE 2 — MR R E B fE
oy R R EMHE A DL T & & H ¢ Thomas Sorrell, Organic Chemistry,
University Science Books, Sausalito, 1999 ; Smith & March, March's
Advanced Organic Chemistry, & 5Hk%, John Wiley & Sons, Inc., New
York, 2001 ; Larock, Comprehensive Organic Transformations, VCH
Publishers, Inc., New York, 1989 ; K Carruthers, Some Modern Methods
of Organic Synthesis, 83k, Cambridge University Press, Cambridge,
1987 -

[0027] RAEHE - PIAIILGRER > TEOAEERTEERZ
HEBREY) B % F T AEEE E M S BERAE JE i (high pressure
liquid chromatography - HPLC) ;& (E ¥ Z 1 BE Bl K 45 & © BRI EEHY R iE
AR AHMERE G - 254 0 #140 > Jacques F A, Enantiomers,
Racemates and Resolutions (Wiley Interscience, New York, 1981) ;
Wilen & A\, Tetrahedron 33:2725 (1977) ; Eliel, Stereochemistry of
Carbon Compounds (McGraw-Hill, NY, 1962) ; Kk Wilen, Tables of
Resolving Agents and Optical Resolutions %8268 H (E.L. Eliel, Ed.,

Univ. of Notre Dame Press, Notre Dame, IN 1972). AZ3FHHEINHE R F

B EraHaEZ R L f I EEEPAREMESEEER ZECYI

57 HEGEWHHRAD)

C263464A docx

113106814 FEESE A0101 1132009732-0



1886813

AR ST 2 L&) -

[0028) T W ASREEER  : JRERME > BEAMEES FAEEEER
HEFHERFRERFEEHEIN TEECARNLLEYEE " 2
B RTZEMEBFHEFAEARE REBWE T IIBRER - A0 iR
o IR RERRT L TIEHILRER ) BHRIG AT EE Y HREBRIVRER
TRy THILRER - BELEVEANHEERLR > fla o HEVE A
EE PRGNS - WA — H LR o W RAERS W] LAFE i HOR S
O EH A RE R B H fKHE Cahn Fz Prelog Z R X STE fr ML AR 4 - BGEE o7
TRV EIEE 2 5 Ak B A5 E B A TESTE(IRED » 43 K (+)B(-)
RIER) - HEMEW T LER HZRERBEAXULEEYEAE
1T« ERMELG 2 HuLRER RSV E TINHIRREY -

[0029] OASCRRfER » #HBRBELEMEE Fraltaw e H
it REERETI R RER O - HULRBERAR)  BS52 el

S, PHEE FAr&bes "Ry BA - HREE "R, BPAZHILRE
EESRE - fiisE T HULRENA X TAHLREER ) R bamaEsE
BISEE% - BIBHS0EE% - HBIHSSEED - HBiBIEE% - HBiEIIEE
%~ FBHHI2EED - HIBI3EER - BHIMEED - HBISEED - BB
V6EED - WBIHITEED - HIBISEED - HEiHIS.SEEY - HBiBVES
%~ FIFHIIL2EE D - BHIISEED - HLiH.CEED - B TEE
% ~ HiB99.8EEDNIIIEE B WL ERMERS - EXEFEH - 28
GEMLEGY A HMEBRNTTBRERE  BEE -

[0030) TEACIRBtZEEYF > BRI (LSY o] B AS
MEECRTER 7y —FEAE - BHIME  B& B RBMEARM/ FL/AR(ES

5 8 HEEWREHH)
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Y2 B A Y TR & BIA490% 2 BRI T K 4910% 2 S it % 14 4R {E
G - IEHEEEREIHF - HEEESY R REEAR (LS Y Tl
PUEEVHBEEHEVNSEE?Y RIEEVREZLSEE% SITEEY) -
BHME - BEaHMREBUAS(LEY 2 BHEE Y T EFWNEI90% 2
BT R 8910% 2 S ZEME SIS L&Y - (LT AIF - LEEEY
hf i RS e T fluEE U taEEEFEVLNISEER S
LEVREZLSEE% RILEY) - ILFEEHEFOIF » JEMEK D % F
i T 7 SRR T SR

[0031]) WOASCRTfER - s " IR EMLRBRAE  GiEEAME
o EETTRLENEaY 28 > DUEFTS (L e R LI H L RAER
WENHEERR - flisE T IEHMEBLLA , FrzbteEaEIBTSE
E% ~ HHSOEE% - HBIBSSEE% - MBIOEED - BBEIIEER - &
WO2EED ~ HIBII3EED - HIBVAEED - WIBISEEY - WWIBICEER
%~ BBITEE D -~ HBIBISEED ~ HBISSHER - HWIBIIEER - B
W99 2EE % - #BIH99.5EE% - #BIH99.6EE% - #BiH99.TEEY - #Bi#
99.8EH E DK HIH99.9E 8 % 2 JE ML RER - AV NEIEH L RER K
B SRS Gl 2 U7 0E B BT R fly Hh B #EIRY - FR B RS Al v 5
RefE B E (L e Y B H IR H I BER AT )7k - SENERURA
JeE AT (HPLC)HIZE -

[0032] 75 " —(a)y R " —(an), AI{EARS R AREZEF 2 —
H N — @RI RV — @) A S - BimE " —EEOY , B
— RO R —EE Y -

[0033) EVIBE &HEN > HEAWEZHENZ SERT&H
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o BT > " CrelifE | BAUHMEC ~C2>C3~Cs~>Cs~Cs~ Cirg >
Cis~Ciqa>Ci3~Cia~Cog~Cas~ Carg~Cas~ Cs4 Cis~ Cyu- Cy
6~ Cas RRCs.efmk °

[0034] DATHisE AKX EA TURBEZER B EANEAEAEH
Bt e T B

[0035) T IEkk | AI5EA 12200k R T 09 B #5556 AT IE
E(TCraolid ) ) o i —ERAIF - EEEFIZ12@EBREF( T Crobt
E ) fE—SEHEAF - EEEAIZ10@ERFEF( " Crokif, ) - f£—
AR REEFIZIMERET(TClolid ) ) - fi—LF
R A1 28 EIRET( " Crslii ks ) ) » E—HEFHEHF - i EEF1ET
R F( TCiabE &, ) - E—LERAF - REEFIZ6@ERE T
(" Crehids  » FEARSCFINES TRIRGEE ) « E—SEH A+ - AR
A1ESEREF( T Cishif ) ) - E—LERHAF - AR 24FERE
F(TCralE ) - E—HLEFERHF > EEEFIE3EREF("Ciskx
) E—SEROIF > REEFIE2MERETF( "Ciolik, ) ff—1L
FHiH T R EAFERET(TCEE | ) - E—SEHEHF > EEE
A2EO{HARIEF( " Coshi B | ) o Crohi B 2 EHIEFEHE(C) -
(Co) ~ TENE(Cs) ~ BNE(Cs) ~ IETE(Cy) ~ B=TE(Cy ~F _TH
(Ca) ~ T E(Cy) ~ TETKE(Cs) ~ 3-TRAL(Cs) ~ KA (Cs) ~ FT LA (Cs) ~ 3-
HHEL-2- T H(Cs) ~ BB = RE(Cs) RIEC £ (Co) o WEEs > HoAth & 36 % IE BE
E(Cy) ~ IEFE(Co) RHEBEUER - FRIESINREE - SREEEFERHE
B S8 T 3t A B O EE HLAR - JRED - RESHUAC T REHA 2 e ) )& —B
2R EUAE (101 2 SR EUAES ~ 12 3(EEURE S A B (T 48HL

=

5 10 HEEHIEREIE)

C263464A docx

113106814 FEESE A0101 1132009732-0



1886813

MZWEE ) - EFREFTO T > bEE B ARG Z Craoke & (B 40-
CHa) » fEREFH AT » R GEIRA ZCrokiz - HRAREER B
Me (-CHj3) ~ Et (-CH,CHj3) ~ iPr (-CH(CHj3)2) ~ nPr (-CH,CH,CHj3) ~ n-Bu
(-CH,CH,CH,CH3)={i-Bu (-CH>CH(CHj3)s) ©

[0036] Tk | rIGHER (M TR Mt —EEEAYGEE H ]
ERUCECR U » REHUA Z R B IR (EABRFY) i A (-CHz-) ~ fif
Z.F(-CH,CH,-) ~ {2 (-CHCH,CH,-) ~ {fi T £ (-CH,CH,CH,CH,-)
{f 7% £ (-CH,CH,CH,CH,CHo»-) ~ i 2 £ (-CH,CH,CH,CH,CH,CH,-) & 38
B - PR PR e AL > P08 — B (e 2 (B B B 2 e
EAFE(EA PRI Z 82 F 2 (-CH(CHs)- ~ (-C(CHa),-) ~ & Z
Z. #: (-CH(CH;3)CH,- ~ -CH,CH(CH3)- ~ -C(CH;3)>CH,- + -CH>C(CHj3)s-
)~ & HUC Z P W & (-CH(CH3)CH,CH,- ~ -CH,CH(CH3)CHa- -~ -
CH,CH,CH(CH;)- -+ -C(CH3);CH,CH,- -+ -CH,C(CH3):CH,- -~ -
CH2CH,>C(CHs).-) R JALIEE - &Rt AR E A 2 — E# B 2@ H
Nl o JEERRR > % S E BB H (e B B P 2 Ay s B BB -
(e 2 AT A AS AT 2 2 — B B HUAC R AR R LA -

[0037) &%, BIGEF2E20(EMRE T« — =03 (bR -5 B i (]

Z0 0 1~ 2~ 3ECA{E bR -k B iR ) R 1517 O R A — BN {8 Bk - Tfk 2 8 (B 40
1~ 2~ 3RA(ELR -tk 2 88 BV 50y CHIE AL (| Conolfi e ) )  EFBE

FEpld - AR SR 2E - A —-EEEA T > HEEA2E10{#EFE T
(" Coof, )  E—EBEHEHM T HEEF2EIMRE T (" Coolh
) E—EEHAT - BEEA2ESMERE (' Coslit, ) o L
BHipI T - EEEA2ETERE (" Contizk ) ) c E—EEHH T > 1%
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EBF226{FRFET( " Coghi B, ) - E—EFHOIT - HERF2ESH
BRI T( " CoshfiZe ) ) o HE—BEHH P > FEEA2E4HERFET (' Couy
WHEs ) E—EEHESI T - BEEA2EIERET( " CosliF ) £
g AT - EEEA2MERE T CaOfE ) o — R (EbR-brEE i W] (i
PR (FE2- T A BOR (1 - T ES) © Cod B 2 EPIETE L0645
(C2) ~ 1-PIHZER(Ca) ~ 2-NIHER(Ca) ~ 1-TFRE(Cy) ~ 2-TIRE(Co) ~ T2
K (Ca) RAFIAES B o Couoffh 2 2 B B 15 AT AL Co-o 4 55 LUK RG22 (Cs)
T 2 (Cs) ~ CMh 2 (Co) R BRI ELE W5 B 2 LA & B A 55 B &
(C7) ~ FIHFER(Cs) ~ F =G (Co) BHDIEE - PRIESS MR - & ANGE
£ B R 3R R 58 T R e AL AR - R B o REEEUARC T R RV Z 0%
B ) B — B (I B (B 40 1 22 SR HUACES ~ 128 3 R AC R B 1 (& HL A
EORACC T MM IEE ) - EEEFERA T - HEHRARLEEZCa0
Wk o AEFREEER AT o ISR RER R Z Cooffi -

[0038] T iRAE , HRIEEA2E20(MRIE T ~ —20 3 (HbR-bx 2 i (H1
01 ~ 2~ 3EA{RIGR -0 2§ ) K 15 Dt B8 A 2 — B2 (il - e = G2 (s 1
2~ 3EGAE B -t B ) < E S Oy SO IE L (T ConolR AR ) o FEHEEE
B - REA ST ERE - A — LT T - REEF2E 10K E T
(" CoofrE, ) E—EERHH T - REEF2EIMRE T ( " Coolh
) E—EEHAT - REER2ESMEIRE (" CosfhE, ) o f£—LE
ghHipd - REEF2ETEIRE 7( " ConblhEk ) ) c E—EEHH T > R
EBF2E26{FRFET( " CoghhE ) ) - E—ELFHHIT - RERF2ESH
BRERT( " CosthER ) ) o HE—EEHHI P > REREF2E24ERFE T (' Couy
WRE ) E—EEHEHI - REEA2EI@ERET( " CasthE ) - F£—
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SEEREG o REEF2EBREF( " CoRE ) o —EE([AlR-TkSHE O] {1
PR BB (B A 2- TR ER) BOR L (20 1- T R E) © CoahE 2 EHIELFE(EA
PRI ZIREE(Co) ~ L-PIRER(Cs) ~ 2-PIREL(Ca) ~ 1-TIRE(Cy) ~ 2- TR
L (Co) RFADIEE - Cofi B L E BIRLFERTALCo- s R B LUK IOREL(Cs) ~ 2
SR Fk (Co) R FAMIEL B o WRE 2 FAW E BB 75 BRI (Cr) ~ ERER(Cs) K HR
IEE - BRIESINRE - 5 RIDRE AL & R 3R B8 T AR L& B » R
RIRGERUR( " AREEHUR 2R AR | ) BEE — B0 (B AR AU Bl401 £ 5(F
AU ~ 123 AVAESERUEC T &R RE ) « EFEFE A
o REGAREIR ZCorofh o AEFREFHEH T > RE AL ZCa0
WRE

[0039]) 4ASCRTA > flied " MG AR ) RIEWNA T ER 24
HAERE T E DS 1B E G~ 2~ 384 FEFE T (B0 - fi
B~ B B~ B o o — B (E R IR 4l A BRI Y AR BR R T T
Kol 8 — B (e R 11l AR IR T B2 8 o 5 2 [ > JRRIE RS 2 [ - A
g iR HREE A1 E10(ERFE T K1 > 2~ 3EAFE TR /Y68
FEEE( T HECobi ) ) - FE—EEHPIT - A GEA I Z2ERE T
Kol ~ 2~ 3EA(EFEIR THYBANZRE (T REC ol ks ) - E—EE A
MR B E A E8M[MR T K1 ~ 2~ 304 FE R THY A A E (" FECis
ek ) ) o AE—EEHEH T > MR A E A1 ETHERE TR~ 2 > 3841(H
MR T 2 BRI A ( " REC AhE A ) E—BEAIT > MREARREALE
O ffl ik 7 Ko 1~ 23 FE R T HY BB (" FECreli k) ) o fE— LB B
B FEGEEE R B R S (AR R 7 R 1 B2 5 R T BV B A0 AR B (T R Coosbie
B ) o AE—EEHA T > FMEGEE AR L E4FERE 7 R TR T2
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BRATEE( " FEC A ) ) c E—EBERHIT - A BEA T E3ERR
TR MEFER TV AN AR E (" REC kiR ) E—EE AT - AR
BA1E2{bRE T & VAR 7 Z A AR (T fC %y ) - H—BEE
B > e AR R B LR b5 R T R LI R [R A s A0 A (" REC e B, ) -
FE— S EHEG T - R (R BT 2 2 6 {8 05 SR 5 Ko L2 {4 R 1 B s A0 A
(" FECoefi B ) o PRIEFINERIE - DAIFEGEEAL S 1F N T EILH AR
AEHUAC T AREEHUR e & ) ) EEE — B S BV E AU T S AU F
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{5 FF@EMER - BT ESEER @M o PO R IR E R - fEE 2
Fregvmm - et b - BEa R E I C JEEE R AN
R > PIREEZ VR E MR ~ AR o MR E MR B R AR T
TR RO (R R PR R iR B < Ae & B A (DB B ) B RS 42
bz 2 H o SRH B SRR F IRtz A EYIERTEDIE o

[0274] @R (EARIET RE BEHFEHRBEZTH EAVER
SR SO o flosE R (E ) mE A S ) SRR - EEHREA
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Y B G DR B F A2 PERI 1 SR - AR > AAYAIL A R 78 W 4E R i

(0275 BT B R A B S B 2 0260 o 0 4 o T 1
Al :

D EEIZVE RER oy (R R R B B R MR o REER AN E T A NG

B RE S S EHERIT

[0276] &= a0 rh B2 (KRS o 2 BBk 4 - 1 &6 i (20
FE)) A S /N B o KB 2 BB AR T A o AR R < KRS B o A B AR
FoImkt: -

[0277]) {FAE/NFEEAAL ~ B2 MR (F - &% A HEr Ay HIA L
B ANFIIY AR B2 MRS - IR Ry RS {E A - AR AE R - Bk
LEHROBEER ALAEBERZESBEHEMREAEBE 2 " MEM
[ )30 £ 60F) - BRI BIZUAME)( " M | FEER)30 26070 - Hig BEE
AZEFEREIR (" 38 (1% ) BOEMEISE) - /e RSB FADERIIE » vTaeg
W2 G R B SER T R RREE o

[0278]) JchAlE T % (F E B SR ([EAY) - 0% -FiE
h o BEGRE BHE)ETE FESE) B - ISR ARG K&K
A —H#&EE TR - BEFEEREFHSNHEREE - BH TR
CEFRER R

[0279]) AL SEARDEE RS i (B S5 ME AL PO & H B - AL S AW Al
BREARKIL A E RIS EE - BIZUN - TSR % F s E Y
S 4% B S ) A -

[0280] P M B4 (F R EEREEMNAHE - KERE RS
AR
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[0281]) 5SRE MMM E 2 FECRALAER -

[0282] RERMEERMZ(FEMCEAE BT - ALAKRT ZEA R —
e fR R ARl - ELAE T E B -

[0283] A SR fith 2 2 6 i =T /B0 75 00 M R 3% 1F © S EE
T VR R MEETE - RUER KRBV S
Mg as(E > Bl sa MR SR S MR R ~ JR R S MR R 4 1 o 3 1
VR S © WP R 2 0F ¢ SR E MR SR F © R E SR
TR lE - MRS (F - EREEL R S F BRI S (E
JE BRI TR T S8 1 ¢ SRR SR SRR E  BIEEM S
(Rolandic) B3¢ {F & S EVIEEER & (F B MHmRm & (E - B
fE + RESC MR 3 0F © Bz VRS (E R s& 1F & BB 5 EE © B MR IR i 3%
fE (Jacksonian seizures) 3 KRR 5 & (I BT P S 980 0 5% 5+ 25 ) 14 Jee R 3%
fE + WA S S (F R 35 F © IR ElEE R 3% 1F © PRV S (F © RlE R mE
FEEE - N SR (E ¢ PR S 3% (E (Sylvan seizures) {8 S 5T
Tt E s s F - £ — SO - RS F R B e R
fim - DORE 2 B ~ &SR PERE (LRE ~ & RPE (R BF B PCDH 19 20 82 i i fiE HH B 2
02 MR S 1 -
HEE) I IE

[0284] AT Rl f e BEBIRIE L ik - WA »

BEHIE J (o fE B AR B 1 2 Bl e R AT PA P22 A B 2R AR B 2 2 AR

KR RE o B M 28 Bl e B 475 (B A PR ) M <22 7% TR 9 B <22 #% R RE (B2
MBFERER) - PLRIIHE -~ F2E K7 EEK R - LB LH - EH
(PIan B s&VEREER) ~ AILPHEE KRB Bk ~ #h 18 K2 B IORE 2 BF - B SE0E 1%
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BE ~ (B ATEMREEE T REIRIE
=44

[0285]) ACprffint 2 JiE v A ERERE » flu=N(L&EYTH
POBR/NNEEBEEE R ERE - JIRIVFIEEESE - B8 MESE - E1rME
B - M ARRERE - AHMESE - LAMERERAILMESE - EHEARE
EEME BBV R B YERAE - 73 H 58 0 B A KR (Wilson's disease)
W <2 A% BRI S JR S8 MR B 5 AU R IR (B 40 B AR B - &I HHIRBR =0~ BFIR R
AR 5 & 22 1 &85 (B 15 5T - B - A BT FC 5 (Charcot-Marie-Tooth) ~
78-F] 495 (Roussy-Levy) ~ fFRIE ~ & PR (EREERR) © R (T
BT 7K~ #5~ CO -~ B HIR) 0 BEYIEE E R E MR - =R 1E
ey - # - oRE EE - B ERE - RERER - R - viskE - 5
[ - VKEEER - R AR - BRI E - REER) 0 RAFHMIRE o B
IR oy R AT - WA A THEE - A EE T EI(EEKH
HREEE RREEIIHEES - REFFHEMERMERFEEES - ALE
THRIEMESR ~ e A ERE - /NMSESE - EREHCIAZESR - 1
SHREEE ~ MEURMEESE - THEMREYMEESE LM EE -

[0286) BER{A#JEE £ - AEFEIEM - HLAUY Rss - HAb
F—ZE SRy (FlwF - &F - IRE - By > BEED - B - B - )
ZIREBGME -

[0287] /NISEEEE HEBB AR HIY LB 2 1% % 4 BT i 4%
temEZ < B o /IMSEBE MR GImERE ~ R - IR (10 2 & AL
iE > — TR E E VAR BT ) il 2 A 2 /NE R BHRE S EE

[0288] HALFRIIFBEIEE M B ER 4 £ 1 2 B3R T i (— R B i - H
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IR B AL AU RS [E R B K B B 1 Ko/ BRI B B 2 B EAr
B)FEZMET - LR IFEMEZESE T2 ERNEMALA - BLIE TR E
MEREBEA AR R 36 A4 HUH H AT #E F U PR RS -

[0289)] EHRHMBWNBEMHHEEGERRE BN - B&#M%
R AR ERY HAE — N TR > Ha &R > BEN S8 —
f > BEAE3FNEEMWN - FREZZE  HEE - BYE - & BRE
BRNEAE K o REBRARR TS A MR > BRERLZ I - Sk Z1E
B~ BT~ SEEN - BRI AR SR b T il S R B R /B I R E R
JEE o JEAR — Nl ey [ HEAS 35 i H AT 3 Ry 3 (F (& o] RUBA R 4g -

[0290] BB L HESAEEIL 2 % B R fEwe T RS AR
H(PInEEE 12 Hz) GiEMEALAUCEE - KRR R Rl o R B % H B2 T A
FOR IR AL — Bhpa B A 2 PE R 3 1) - EIL M EEE A AL BT B R IEE
BH o BE P -

[0291] mEESANBE M RN ZEFED) 2 & ZBESE - 1
TARFUE B F RIS AR IR Z Ak H BRI R Ry R el 2 BT 0 - T
B BB THY T A BIE o HEAER Z BFEEE0R
&GA - EERN -G RE - ETEEEaES—H -

[0292] 4AEMEWETHRAETLEMEET HRERES - HAEMA
MR AR g AT B, - A TEVEREEE O] i R Ee ER )~ O SR 1 A U B IR
R BRI ME < RSB 5 e - REREIE B 4Y10 Hz ZJHR -

[0293] QBRI M R B B0/E 7 M 725 B 1] A O JE R B A ZE B s B R i B
SR L3R - B L RMERE SR 2 8 o] B SR L E B 5 — g R

[0294] &IRBXEER R R il AE KRG ~ FEREZ ST RATE T 18

H
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RIS RE - FERHEA R B TP i TP &L 2 - AL B o VMR

[0295] WHERREIR 52 8R0S T & £ 2 D A iS4 i - AR B
HLAENE - BB RET KPP RE(L - HEARELHEEER - #iFE
&~ RE MEFATRIE o A% FE 38 e 2 A% B 1 3831 ZEIR - B
TR AE i3 B T IR HE 1T 1M e 4 E AR MR -

[0296] HLIRITWEE (A —HESHIE - HEBASIEREEE K
BORVEF SR SR FFE M B E B AL A W4 - AIL5R 7797 i M 2 Bl m {4 i 2
{EHY - B > Al (REBERY - AR JIRIE R B E1TEhEam et -
Al i B MERTL A S (B AR -

[0297] $EESVE A — M MERE  HNEREEZERET - #Hi
KR eIl AR IR 8 ZES) - FEWRR (h—E 5 [ AR L4 B

m HE JIHVE FEMERA o EAR BN ZEER) ~ BRI T E - T
TR I AT P20 17 ~ sleL B e

[0298] EERFAIERAEMEBEIN S RS > HgZE
fa~F - FE B 58 SEKRKE -

[0299] HL e B JE Bk 1% 5 1 28 28 e o TR A RIBAY S JE > REAT 1%
I8 - BT - SEBEIERI -

[0300] shigxiEE LED) > —AREREH > HAY - KER - 8
rIEEn MY - HEEBRGIEET A LER #EEIEE ST RT - &
SRR BN B R TR E iR BLUE SR > R R T
A o BV R B EERERY - BN S > MEEF R E S 2R
R E SRR T B — LA - R REMRE (A B R E TR E 2 EE T
R RY > HRNSERZEES MR 2D — 3 ZhE -
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[0301]) RBFEEREMREF (A —EHE RV ERRE - HEEAERE
Ry A AN B R B FR 2 &8 -

[0302] BANEMREG -EETIHESRE  HEEAIEE XXKR
EERAAEEE - EBEN R T E AR - W EEEAIIE MR N
WEMCPRE - BEEREE ARSIl L EEED HIUEFHIEMGA
# EHR R RE - SRAEELSEE g2 ENE K Z B EEY
" ERE R

[0303] FREWEERIE ST AR 2 RE - HEER &L A
L~ BHET R BB H A BB - BEGEBEaETRNEERE > 24
miordE > HEfEREDE - WAMEEZCE R « MR IEDRE - AR RE - id
AT RE ~ BEHRT G - ERRMEPRENEE D RE
St P PR

[0304] JmiFE(AET ~ $H - REMEEKL - HRILAKIEL - B
TIR e/ VECEIRF AT A IS < BERRER FRRE H A HYIRAR o L E A B
BH—2EYERS Y EEIR A Z IRl & - BCE B R SR (F 2027
IREE - SHARA - WiEE - SHWEDHEG U EREBR EHE 28R - g 1t
B SR Tl R AR A o i LR S AN R g RO

[0305) SEAF(5FE o4 ol s v B g o el /D 3 X s ey > i (F N B8
BEFNZERER

[0306] #HAF K $R R B FE AL W/ sH A% GHAFED £ 2 B MfE e E N &

ERuAEEEE -

[0307] BSU/NSHER/RHE R dHAF Rl o UNERHAREEYIHEE ZRRE - £

HE AR B B L BETE S B IEE » REAITIRE M el nlAE 248 - R ol

1}
N
AUl
CEITF

CEITF
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BRI AR

[0308] o EESREF/SHIR CRREMSHR) (8855 5 L ) > L1
SRS A HAVHEE O BRTE S R e - BB B A P e il ORI - 48 I
T AR IR E i - H SR IRRIE R R o LIME DI EE F L
R -

[0309] ZREESHR/ SRR SEY)ERE 2 B ailim] - £ I Bl & ik
¢ FIARE - (B B R B M R 2 1% & A B RY L E H S TR R 1R
B B RLE]) o T HRCR I RE ] & 7 18 H R A H AE 7 B E B 2R AR IR
HiENE o HEIER ARG EH - LME AT SR -

[0310)] & B MBEAHEY)FHE 2 L o I HIE R E A ol
RE > BIEARIMIERD - ERrPB IR e ZRE BT G ZIBEHBEEFE
PR YRR E A o IR E 32 SR B YRR B L AL A Dy RE
il > AR B o LIEYIRE A2 4B -

[0311] HEEEIKFACU) I ZHfF Lt B a L R E R A
/D A ANER RIS SN - HonT e R B B E A B U A Hom &R R
R HEIREE T 2 MR B EERES R EEE - ST o 5
FEE PR C AP e i SRE N BB 2 M R PF s 125 (b - 4 A EE AL A
PHEFT T -

[0312] E—EEHFIF » FEICUHEEZ I 4 F5 857 (E FH (B0 R 81
EAFIER - FrEEFFF DB REEEEIOIR ~ 2R 3K 5K~ 1182
#8338 > HEH ~ 2 A) - RIPEFR A EA REFEREER - f£1ICUH
SRR o] B SRR bR A=

[0313]) %25 sHAH ke sB T /N1 Ry SR AY - H{A e B A B B8R

%
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AR 2 A5 ol T T L SE i I e AR i T DA SR B s M T EE DA A2 AR Fr [ B 4
FrO T g8 < $ il -
=t

[0314]) 5 7 85 2 St A A ATl &~ 2885 » RLLL N EH -
A HF RPN SR EVE IR AR RE LG - B4
HEYI R FE - B A BERRAR B DLE A U7 R &) H s s -

VB K77k

[0315] A2 L&Y R ER U NER T AREFTES &
F2EETE KRG - IR - B 45 2 AT (SRR R OO Bl » f )i
>~ BFE > EYIC EEHLEER ~ JFR - BBI1H5)R > FRIESIMNE - &
AR a] s P H AL BIAR R (4 o A (8 S ME (R 2 0] B8 B FH o 1 S MEE P B 2 i iy 28
b (B REER PR R RS th 2VE IR R e 45 th & LR e -

[0316] b4 - an3hE IIEF e & KB I S A > P Re i BE A fraE
ARG IEF LB g ALK FEIENE K IE - SN EBREE G REE DK
Oris K24 Preg 2 8 S B R < BEFE 5 PETH B fla 2 SAE0HY - BP0 S » 87 %
FRERE L HS AKBEIEAHT. W. Greene X P. G. M. Wuts, Protecting
Groups in Organic Synthesis, % —FR, Wiley, New York, 1991 J H: Fi |
22 3R -

[0317) AIREZALEY T FE M CHEER P8k di(b - EER
EREFEVEARD)ES S - BN - HPLCEGHESR FL R S /& T (SFC) -
AN EEA P EIH 2 AERE AL EEAVME 2H LTI RE - AR E
ZAbEY) R AE AR E R i E B SR RGBT E Kl B 2iE - A7)
PR 7y e/ AL A SO PR i 2 W R RS DR M RAERR A P~ M E e
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a8 i ({EH A FE 72 )CHIRALPAK® AD-10 - CHIRALCEL® OB -
CHIRALCEL® OB-H - CHIRALCEL® OD - CHIRALCEL® OD-H -
CHIRALCEL® OF -~ CHIRALCEL® OG - CHIRALCEL® OJ &
CHIRALCEL® OK -

[0318] A # & 'H-NMR ({41 - A *490.5%E &4 ppm 23
(ppm) < [E]HY & 35 FE B 7 By (b-& %) 2 NMRSHFE 89 51 7~ M B R (31 20 3 o
IEEEE) - BFHAHPLC Z BIrRt@ A U7k © B © Waters RBridge B4
AI10 pym C18 > 19 x 250 mm » B 8)MH : Z/E - /K(INH4HCO3) (30 LK ~
24 ¢ NH4HCO; ~ 30 mL NH3.H,0) » A #E)#E% ¢ 25 mL/min o

[0319) M BIHPLCZ forMi@ A Uik « Bt © A 2 JK(10 mM
NH.HCO3) > B © ZFE##E : f£1.65(2 min}N > 5%-95% B : Ji# 1 1.83¢2
mL/min ; Eff : XBridge C18 » 4.6 x 50mm > f£45°C {43.5 pm

[0320]) HUFHARIHPLC 2 HimMi#E HE © Bk Waters Xbridge 150
x 25 SufFEfE/K(10mM NH4HCO3)-ACNFH4AB 8545 5B 10045 £ B 5 (min)
6.5 100%B £ FFHF f (min) 137 #(ml/min) 25)£5F4) -

[0321] A # SFC Z il )~ M # A 5 % © & t£ : DAICEL
CHIRALPAK AD (250 mm x 50 mm - 10 pm ; {&{ @ 0.1%NH;H,0
ETOH ; FH4EB - 25% » 459 B : 25% ; JfiZ€(ml/min) : 200)

[0322) A HALCMS/LC ~ #) /=M # B 5 A ELSD @ 30-90AB_2
min - Lem. (B28)fH @ 1.5 mL/4L TFA/7KCGAEEIA) 20.75 mL/4L TFA/Z i
(AEIB) » #£1.2 mL/min 2 7 2~ 4£0.9 57 $& (6 F A BEREE30%-90% (AR
B) HRIFF90%4E+50.647 8% 5 & FF ¢ Xtimate C18 2.1 x 30 mm » 3 uym ;

M 2 UV 220 nm ; BEHORE ¢ 50°C 5 MSE#E ¢ ESI : H M5 ¢

90 HEHHRTE)
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PDA&ELSD)
[0323]) #5% : PE : At 5 EtOAc : 2525 5 THF : IO& Lk
% ; PCC : & EEEEMESE » TLC : JH g @M 5 PCC + & & B UL & t-
BuOK : =T E# ; 9-BBN : O-ffi&2F8[3.3.1] % ; Pd(s-Bu;P), : (=
-E =T RO - AcCl ¢ LBE & - i-PrMgCl - 2PN AR &b §E
TBSCl : =T E(R) “HEWKE 5 (i-PrO),Ti : MUEPKNEESL ; BHT : 2,6-
TR ETEA-HEFERARY  Me  HE S i-Pr BNE S -Bul =T
H o Ph: FKE s Et: X ;s Bz - XHEEE ; BzCl - KHEEE ; CsF -
fbét ; DCC @ “IRCANR({E —ail# ; DCM @ & H {5 ; DMF : N,N-_H
ECHEERE 0 DMAP @ 4- " H AR ACOEDE - DMSO @ —Hi5af ; DMP : &
- B T = #t J% (Dess-Martin periodinane) ; EtMgBr @ 2 A 8 (b §%
EtOAc : ZfiE 25 s TEA : =2 AlaOH : N&EE © Boc ! E=T HE
fiAs o Pyt Ob0E - TBAF @ & LERIET E#% 5 THF @ UG ERIE ; TBS @ 55
STE_HEWRE S TMS | ZHEWGEAE ; TMSCF; @ (ZHH &) =H
B o Ts @ BHEEEEE © Bu : T X Ti(OiPr)s © RN EESL
LAH @ G b#as¥ ; LDA @ “ENERAM 5 LIOH.H.0 @ R (L#KE
) MAD @ #(2,6- -5 =T BE-4-HEFXF(LY)HHEL S MeCN : £
i 5 NBS : N-JRART “EEEefE © NasSO4 * BREZSA  NaxS>0; © i (LN B
$9 5 MeCN : Z % ; MeOH : Hifg ; Boc : £=T GEHE ; MTBE : H
B =T At 0 K-selectride : = (5 T A) S bsf © 9-BBN_ZH : 9-
WEEIRG.3. DELE(CER) -
BHI1 - &5%1-((3R,5R,88,95,10R,13S,148,17S)-10- BB N £ - 3-8 £-3,13-
ZRETAR-1H-RK[alFE-17-5) Z-1-FE(A9)
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O/} O/w O/w
o} 0 J
o S VIS
S “ MePPh3Br. t-BuOK 0’ M» 0
z _— 8 8
e OuUL e UL T

0 H
A1l

0 0 o)

V. N YT
HCIAHUER ) | MAD, MeMgBr
—_— - - J—— }:{
THF H H HE :
O s

PPh3EtBr, t-BuOK 9-BBN " G
[ —_————
THF NaOHFE, Hy0,

BkA2

0’ Me'PPhsBr 1-BUOK 0’
‘e THF, 45°C, 1.5h ‘e

1£15°C [7]&MePPh;Br (145 g » 408 mmol) 2 THF (300 mL)& %%+
RINt-BuOK (45.7 g » 408 mmol) o {£45C##£0.5/NEF 2 1% > {£45°C IR
%A1 (CAS# 5696-44-6) (80 g 204 mmol).> THF (200 mL)A /% H {45
CHEANIERSEY h- FJPE (300 mL)MiEEY) > BREIE - BEEIE
K FEUEARY)(200 g) - fEHPE (1 LB EY16/NF 2 1% - @IEEES H
RAEIER BRI EMRY 2 EYA2 > HE#HHNT 2B+ - 'TH NMR
(400 MHz, CDCl3) 8y 6.30 (dd, J = 11.2, 17.6 Hz, 1H), 5.15-4.96 (m,
2H), 3.94-3.81 (m, 8H), 2.02-1.73 (m, 7H), 1.58-1.35 (m, 13H), 1.22-
1.14 (m, 2H), 0.81 (s, 3H) ©
BKA3
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EIQZH. CH2|2
CF,COOH, DCM

a2
ENFE NE&KL h 2 BB & EtZn (30.5 mL » IMPCEF)Z
DCM (50 mL)¥ 3% 8 R IICF;COOH (3.47 g > 30.4 mmol) (JADCM5
mL) - fE&RFEOC LS min Z KGR [RDE &Y 2 WA ICHL (8.16 g -
30.5 mmol) (FADCMHS5 mL) » f£iRI1Z1% » A2 (4 g > 10.2 mmol) (f°
DCMH5 mLY)AHIIE KIERSYF B0 CEAI/NG - lEERr25CHEF
16/NBF - F& A TN B A NHCIZK B 8 (80 mL)Z R S fgY) - FIDCM (3 x
60 mL)Z=HUZKAH o & & 0F A H A HE 7K (50 mL) 5 - &84 7K Na S04z
e o R HORGEERS EHRY) 2 A3 (4.5 g) o (FFYH-NMR > F[Er&740%
EHRYE -
BRA4 & AS

00 00

]2 A3 (4.5 g) 2THF (25 mL)ZRFRIERE (12 mL > 2 MAKE
) > FE2S CRHRIER G116/ - |1 ERESY) T AT NaHCO;
(50 mL)ZEpH&J8 » HHEtOAc (2 x 80 mL)ZEHY - &£ & fF 7 tAH H B /K
(50 mL) 2% » &X K NaxSO. 5288 - I8 HR%E - Wk P& 5
(0~10% EtOAc/PE)4li{L - 1FF[AS (1.1 g) - #£ A SFC (& fF : DAICEL
CHIRALPAK AD (250 mm x 50 mm - 10 pm ; {%&{4 : 0.1% NH;H,O

ETOH : BHIAB * 25% > 457 B  25% ; S @HF(ml/min) : 200)4i {57
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2HIRY > A4 (550 mg 0 29.1%) B A5 (420 mg) -

A4 : 'H NMR (400 MHz, CDCl;) &y 2.73-2.61 (m, 1H), 2.47 (dd,
J=8.8, 19.2 Hz, 1H), 2.35-2.22 (m, 1H), 2.17-1.85 (m, 8H), 1.77-1.61
(m, 4H), 1.56-1.50 (m, 1H), 1.47-1.39 (m, 1H), 1.36-1.22 (m, 5H), 0.92
(s, 3H), 0.90-0.84 (m, 1H), 0.54- 0.40 (m, 2H), 0.34- 0.25 (m, 1H), 0.12-
0.04 (m, 1H) o
BrRKAG

A4 A6

FEFGR TAEOC[EEBHT (2.22 g » 10.08 mmol) Z FHZE(6 mL)E R
ZEINIIAIMes (2.6 mL > 2 MY HHZRS) « AE2SCHRFHEEGYI h o KER
EVIALEH R — S A R ER A IEMADE IR T —2F 8 < ££-70C
[E]MAD (5.04 mmol))5 & 5 2N 1A4 (530 mg > 1.68 mmol)JADCM (5
mL) 1 ZE K o FEN2 NAE-TOCH#H 1 hZ & - {£-70°C Z A
MeMgBr(1.7 mL » 5.1 mmol » 3 M2 Zfth) © #£-70°C B H T EER3 /N
o AE10°C LAT HF 5 e R & 0 420 A1 A5 I 6 A 7K% iR (100 mL) A [ A
EtOAc (2 x 80 mL)ZH - & 2 A G Na SOL2 1% » I HIR4E - 72
ERVIFE T PAZ8 35 (0~20% EtOAC/PEYAL » 1S EI 2 [EASIR 2 A6 (480 mg »
86.4%) °

'H NMR (400 MHz, CDCl13) 8y 2.44 (dd, J=8.2, 19.2 Hz, 1H), 2.14-
1.88 (m, 4H), 1.87-1.76 (m, 2H), 1.64-1.60 (m, 1H), 1.58-1.49 (m, 5H),

1.48-1.33 (m, 4H), 1.31-1.21 (m, 6H), 1.19 (s, 3H), 0.88 (s, 3H), 0.56-
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0.33 (m, 3H), 0.30-0.20 (m, 1H), 0.10-0.00 (m, 1H) -

LCMS Rt=0.980 min/2 minJ& T > 30-90AB_2 min - Lcm. (¥ &)
1.5 mL/4L TFA//KCGARIA) K0.75 mL/4L TFA/Z K5 CEHEIB) » #£1.2
mL/min 2 i 28 T ££0.9 77 §8 i FIS BERR EE30%-90% (ARIB) HARFFAE90%
4EFF0.64578% 5 & FE ¢ Xtimate C18 2.1 x 30 mm » 3 pym ; Y& : UV 220
nm ; EFEE 50°C c MSE&EZE ¢ ESI ; (2% : PDA&ELSD) » LC-
ELSD&ifE99% ; C,H33;0 [M-H,O+H]* > MS ESI:+E{E313.2 » HEiE
313.2 -

BRRAT

PPh;E1Br, t-BuOK
_—
THF

A A7

{25°CHEN>F » [ & EtPPh;Br (1.52 g » 4.11 mmol) THF(10 mL)
BREVITARII-BuOK (461 mg > 4.11 mmol) » £SO CHEFFAIFEEYI30
min o f£40°C L TIARNIA6 (455 mg » 1.37 mmol) - {F40C HEBHEKIERS
P)3/NEF - FEIRIFIR » 4£25C FNHLCIEEFIZKE R (150 mL) 28 [ e
&%) - HEtOAc (2 x 80 mL)ZHUKIFIK < R4FE O Z A - BErYIFE
h P25 35 (0~10% EtOAc/PE) 4 {L - & 3 2 ik 2 AT (320 mg -
68.2%) - 'H NMR (400 MHz, CDCl;3) 8y 5.16-5.07 (m, 1H), 2.42-2.31
(m, 1H), 2.29-2.13 (m, 2H), 2.07-1.89 (m, 2H), 1.68-1.61 (m, SH), 1.54-
1.40 (m, 6H), 1.38-1.14 (m, 12H), 0.93-0.79 (m, 4H), 0.53-0.33 (m, 3H),
0.29-0.16 (m, 1H), 0.09-0.04 (m, 1H) -
EHAS
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A7 A8

7] & A7 (300 mg > 0.88 mmol) 2 THF(10 mL)& & T /A 19-BBN __Z%
#2(427 mg > 1.75 mmol) HAE45S CREF 14T - LE15C R REEYI IR
i ZBE(2 mL) - FE&AEOCIARIINaOH /K E &K (1.75 mL » 5.0 M » 8.75
mmol) - f£0°CZ R INEE(LE( mL - 10 M » 10 mmol) - E78°C f##
RIER G - KRGV AAI2£15T - KEEYIAINZ/K(10 mL)
B o IRAINa:S 0588 A1 /K75 (20 mL) H &8 F bt (b g1 Bty B0 5l Ak A A DL i
S B 0, W CR B () » FIEtOAC (3 x 40 mL)ZERLKHE - 4
A TRAE R ERZK (20 mL) 2Rk - 48K NaxSOL5Z 1R - #BIE HURYE - BRERY)
FEMPIZ8 5 (10~35% EtOAc/PE)4HAL - B EIE EFSIRZ RERS1 (150 mg)
K FEIERG2 (80 mg) o

EHiEH1 : 'H NMR (400 MHz, CDCl3) 6n 3.76-3.63 (m, 1H), 2.02-
1.82 (m, 4H), 1.71-1.60 (m, 3H), 1.53-1.32 (m, 9H), 1.31-1.09 (m, 15H),
0.67 (s, 3H), 0.52-0.33 (m, 3H), 0.28 0.19 (m, 1H), 0.08-0.03 (m, 1H) -

EHiEHE2 : 'H NMR (400 MHz, CDCl3) 6n 3.79-3.66 (m, 1H), 2.07-
1.81 (m, 5SH), 1.71-1.59 (m, 4H), 1.50-1.33 (m, 6H), 1.32-1.10 (m, 16H),
0.77 (s, 3H), 0.51-0.33 (m, 3H), 0.27-0.19 (m, 1H), 0.07-0.02 (m, 1H) -
BRRAY

12 A8 (80 mg > 0.22 mmol) > DCM (2 mL)}& & F 7 IDMP (188
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mg > 0.44 mmol) » {E25CHEH K IEREGY6/NF - H I NaHCO; (80
mL) & 6 Ff1Na>S,03 (30 mL) 5B JEREY) > HADCM (2 x 50 mL)
ZEH o A MIE & NaxSO 5208 > MBIE » B4 - Ber R EE
(10~30% EtOAc/PE)4fi{L > 5% 2 FE IR A9 - 'TH NMR (400 MHz,
CDCl;) 8y 2.54 (t, J=8.8 Hz, 1H), 2.28-2.14 (m, 1H), 2.11 (s, 3H), 2.06-
1.90 (m, 3H), 1.72-1.57 (m, 5H), 1.53-1.35 (m, 6H), 1.33-1.11 (m, 11H),
0.62 (s, 3H), 0.53-0.35 (m, 3H), 0.28-0.20 (m, 1H), 0.07-0.01 (m, 1H);
LC-ELSD4fi£99% : C,4H3;0 [M-H,O+H]*>MS ESIZ|E{Z341.3 » BEs
{E341.3

HFH2 : &1-(2-((3R,5R,85,95,10R,135,14S,17S)-10- T8 5 A -3- AL -
3,13-Z“HEANK-1H-BR[K[al3E-17-5)-2- I S B ZE)- 1 H- 0% -4- F

(A11)

Br
HN%
Nx =N

K2COs. 14

1£25°C H4A9 (60 mg > 0.17 mmol)»MeOH (2 ml)J& i # R iIHBr
(6.75 mg > 0.03 mmol > 40% 27K ) EBr, (32 mg » 0.2 mmol) » ££25C
BEERGY2/NE - 35 HNaHCO; 88 FI7K7E R (10 mL)ZEBOE &) » FIK
(30 mL)EE - F{EtOAc (2 x 50 mL)z2H » & & 6F 2 A 1% E K30

5 97 HEEHIREIE)
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mL) % o K NasSOLEZ IR » M » JB4E » 193] 2 R Y 2 A10 (65
mg) FLE BRI T — 2588 -
&S REALl

Br

HNT

N/ SN
—_—  »
KoCOs. 11

7] & A10 (65 mg > 0.15 mmol) 2 NEH(2 mL))A &R TR IIK.COs (61.5
mg > 0.45 mmol) &z 1 H-0FE M -4-EH B (20.7 mg > 0.22 mmol) » fE25CE#E
IR ED14/NE o PR EY)AIZK (20 mL) HFEtOAc (2 x 30 mL)=2
o B AHE  &NaSOsH2kE > B8 > HIR4E - BerW R m xR E
(20~50% EtOAc/PE)4i{t » B F| 2 E &Ik 2 A1l (15mg » 22.4%) - 'H
NMR (400 MHz, CDCl3) og 7.85 (s, 1H), 7.81 (s, 1H), 5.06-4.85 (m,
2H), 2.61 (t, J=8.8 Hz, 1H), 2.27-2.15 (m, 1H), 2.09-1.89 (m, 3H), 1.81-
1.63 (m, 4H), 1.54-1.37 (m, 5H), 1.32-1.18 (m, 12H), 0.92-0.78 (m, 1H),
0.68 (s, 3H), 0.54-0.35 (m, 3H), 0.29-0.21 (m, 1H), 0.07-0.01 (m, 1H) ;
LC-ELSD%E99% ; CasH3oN30,Na [M+Nal]* > MS ESIZ+E{H472.3 » &
Em{H472.3 -

EHl4 - &K1-((3R,5R,8S,9S,10R,13S,14S,17S)-10-BBH E-3-(Z 8 & H
55)-3-RE-13-FHE+ NG -1H- TR K [al3E-17-F) Z-1-Hd » 4.12

98 HEWHRTE)
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. ke

9 7 9 d

y i ‘7
HO ‘?L‘ HO /J/*\ o O . : Oy Ty \>o

. S PAIC H l y PR ’ W
P \j/%\\!//»\ P P \1/\ i FB[(C} . - - PCC - B R MePPh;Br. t-BuOK
o H O H ;A

G N

= H LA Py - . W - H i
THF O/\/l\/ H o7 . o\‘\\//[\H/ H oM ¢ \Oy\/r\/ THF
0 .

4.1 4.2

/\Doj-\

0
Xy | H > TFA H I > v 0’

L EtaZn, CHyl et m MesS1. Nat
Oy i H H oom O~ 1 THF ‘o
N \1\/;\/ /\/ OMSO

H

“

PPh;EtBr, t-BuOK
N 0' N . PPRSEIBY, LBUOK
EWOH | H THF

o<

Erk4.2

HEN N E=4.1 (50 g » 165 mmol) 2 THF (500 mL)& & hiPd-C
CEE > 10% > 5 g) - FFIREZR R HAHF{E=2 - f£25C{EH2 (15
psi) MBEFEEYI6/NE » JEBFR - RKIERSY&E MY R TEiEIEH
FTHF (3 x 200 mL)7pi% - BR4EER - FEIEEERIRZ4.2 (40 g) - BN
Fiel (150 mL) o % [ S B LA SHE (S x 50 g 4.1)E & » HAE25CHFF1 h -

BREEEY  FRIEREREINZ4.2 (180 g) -

'H NMR (400 MHz, CDCl;) 6y 3.94 (dd, J = 4.8, 10.8 Hz, 1H),
3.67 (dd, J = 5.6, 10.8 Hz, 1H), 2.64 (t, J = 14.4 Hz, 1H), 2.45 (dd, J =
8.8, 19.6 Hz, 1H), 2.39-2.23 (m, 3H), 2.12-1.80 (m, 8H), 1.69-1.19 (m,
10H), 0.86 (s, 3H)

& k4.3
B2 4.2 (180 g » 591 mmol)Z FHZE (1500 mL) )77 57 I b v B8 ik BE
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(13.5 g > 118 mmol) fz £ ¥%E-1,2- _fiF(183 g > 2955 mmol) - {£140°C B
BEVA8/NE o ROREYAAIE25T - iR EVE ST A II7K(1000 mL)
HFE%MHEtOAC (3 x 1000 mL)Z£HY » 48 & fF A HAMH FHEIZK(2 x 1000 mL)
s o &K Nar SO 52 ke » w808 HOR 415 E iR 2 4.3 (180g » 460
mmol) °

'H NMR (400 MHz, CDCI;) &y 3.95-3.79 (m, 10H), 2.05-1.92 (m,
3H), 1.78-1.64 (m, 5SH), 1.56-1.36 (m, 10H), 1.30-1.03 (m, 5H), 0.82 (s,
3H)
Erk4.4

F£25°C H£4.3 (100 g > 254 mmol) 2> DCM (1000 mL)A & 2157
RS EZ (82 g) RPCC (81.9 g > 381 mmol) » {E25CHRFAFESYIL h - B8
BEY)  HHADCM (3 x 200 mL)EIRIES - BEEESHZEK /2
RIRY) 2 EY)4.4 (100 g » 254 mmol) ©

'H NMR (400 MHz, CDCl3) 8y 9.57 (s, 1H), 3.96-3.84 (m, 8H),
2.26-2.07 (m, 2H), 1.84-1.46 (m, 20H), 0.91 (s, 3H)
& rk4.5

1£25°C [A&t-BuOK (86.1 g » 768 mmol) > THF(500 mL)& % R0
PPh;MeBr (274 g > 768 mmol) - fE50 C#0.5 h & » f£50C K =4.4
(100 g » 256 mmol) Z THF(300 mL)/&RAN 2R EREYIH - 4£50CH#E
PRI2/NEG 2 1% - REOBEEYIEIAZK(1000 mL)H HFEtOAc (2 x 500 mL)Z<
0 - 485 6f <7 1M H AR 7K (2 x 500 mL)ZEfk - &8/ /KNaxSO4HZEE »

e HEZRYA (100 g) - {£25°C EMTBE(500 mL) B [E 4G - 15 5] 2

WY)24.5 (90 g) - FFXRAE25'CEMTBE (500 mL)EHGRY) - 52 20

26 100 H(EEHRIEE)
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WY124.5 (80 g) » HFEMPZEIEE(0~10% EtOAC/PE)4{L - B E] 2 [ SR
Z4.530¢g° 38%) -

'H NMR (400 MHz, CDCl3) &y 6.30 (dd, J = 11.2, 17.6 Hz, 1H),
5.13-5.01 (m, 2H), 3.94-3.83 (m, 8H), 2.01-1.76 (m, 6H), 1.54-1.36 (m,
12H), 1.27-1.15 (m, 4H), 0.81 (s, 3H)

& F%4.6

FEOCAENRIE FEL L h ZBFEZ A& EtZn (46.2 mL » IMPYCHEH)
ZDCM (250 mL)B T2 AJICF;COOH (4.38 g » 38.5 mmol) * [E{&
FELZ15 min 2 05 SRR JICHLL, (12.3 g » 46.2 mmol) » §{%& 4.5 (6
g > 15.4 mmol)/DCM (50 mL) - f£0°C FHIRHKIEREYI h - HFEEAE2S
CHFEL2 h o FEHRIRIINHLCIEEFNIAR (150 mD) 2GR IEY) - LB S
Be(3 x 100 mL)ZHU/KA « & & 0f 2 A 1M E/K(150 mL) 78 8% - &8 4mK
Na SOz} » g HOR4E - FEIE2MIRY 247 (6.0 g 14.9 mmol) - H
IR -

& Rk4.7

o] & 4.6 (6.0 g 14.9 mmol) ” THF(50 mL)A )& T/ INE B (14.9
mL - 29.8 mmol > 2 M) » fE25C#E#H16 h 2% > M NaHCO; (150
mL) ¥ E R &Y £pH=8 HFHEtOAc (3 x 50 mL)ZH - K&t H
M R EE/K (2 x 100 mL) ZE % - 487K NaSO452 1% - 88 HOR4s - HiE®
F& P2 35 (0~30% EtOAC/PE)EAL - BRI ZERIR 4.7 (1.8 g 52%) -

'H NMR (400 MHz, CDCl;) 8y 2.72-2.62 (m, 1H), 2.52-2.22 (m,
3H), 2.16-2.06 (m, 4H), 2.01 -1.67 (m, 7H), 1.60-1.29 (m, 8H), 0.92 (s,

3H), 0.55-0.36 (m, 2H), 0.34-0.25 (m, 1H), 0.12 -0.02 (m, 1H)

55 101 H(EEHIEHE)
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& Fk4.8

FEOCEN N A &L =FHE4$7(2.42 g > 11.9 mmol).2 DMSO (10
mL) & THF(5 mL)$&#E74% R MNaH (475 mg > 11.9 mmol > 60%
F)FF4E1.0 h - fE0C » mUEEYIHFIARIIE4.7 (2.5 g » 7.9 mmol) ZDMSO
(5 mL)FTR « {25 CHH6 hz 1&g » /KGO mL)IFEXIERSY) HH
EtOAc (3 x 20 mL)ZHY - &K &6f 2 AHAMAM K2 x 50 mL) ~ H7K(2 x 50
mL)5E ik » &84 /KNa,SO5Z ) - e - BAEEZEF R /EIZ2 0K 2
4.8 (2.5 g 7.6 mmol) » HIFFEEFHH -
& %4.9a & 4.9b

F£25°C oy = &0 77 7] fiE KEtOH (10 mL) /A INa (874 mg - 38.0
mmol) - fE75CHEL h 2% > f£75C R L f/EWE LN 2B RAINE4.8
(2.5 g » 7.6 mmol) 2 fE/KEtOH (20 mL)  f£75°C T4 h 2% > K
(50 mL)#%E S EY) HL BB R 4A LARS B R &L 73 78R - FHEtOAc (2 x 30 mL)
ZHOREY - &0t 2 A A MEAKQR x 50 mL) %K - &K
NaxSO4HZE - iR - JBHE - BErY)#5H 2R3 (0~30% EtOAc/PE)4HAL
5%04.9a (950 mg > de%>99 (FE'H NMR > R;=0.3 > PE/EtOAc=3/1)}
4.9b (750 mg > %de>99 (¥ j'H NMR) > Ri=0.55 > PE/EtOAc=3/1)f{ &
ERGIRY) -

4.9a (50 mg)fEHBEIFHAIHPLC (B4 : Waters Xbridge#{# A/ OBD
CI8 150 x 30 5 p» BEE : 50-80% B (/K(10 mM NH,HCO;)-ACN » i
025 mL/min)E—F (L - FFIE &SR 4.9a (10 mg » 20%) -

4.9b (50 mg)EE MBI AIHPLC (&4 © Waters Xbridge#I{# A OBD

C18 150 x 30 Su » #EFE : 60-90% B (/K(10 mM NH,HCO3)-ACN » 7

55 102 H(EHIEHE)
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R 025 mL/min)#E—H 4L > FEIZEFRIRZ4.9b (12 mg > 24%) o

4.9a : '"H NMR (400 MHz, CDCI;) 8y 3.52 (q, J = 7.2 Hz, 2H),
3.34 (dd, J = 8.8, 24.0 Hz, 2H), 2.68 (s, 1H), 2.44 (dd, J = 8.4, 19.2 Hz,
I1H), 2.14-1.59 (m, 9H), 1.55-1.24 (m, 12H), 1.20 (t, J = 6.8 Hz, 3H),
0.88 (s, 3H), 0.47-0.36 (m, 3H), 0.29-0.21 (m, 1H), 0.06--0.03 (m, 1H)

LC-ELSD/MS 4 E99%, » C,4H370, [M-H,O+H]* 2 MS ESIZtEHE
357.2 > EER{E357.2 -

4.9b : 'H NMR (400 MHz, CDCl3) &g 3.52 (q, J = 7.2 Hz, 2H),
3.22 (dd, J = 8.8, 12.8 Hz, 2H), 2.45 (dd, J = 8.4, 19.2 Hz, 1H), 2.13-
1.61 (m, 9H), 1.56-1.08 (m, 16H), 0.95-0.85 (m, 4H), 0.47- 0.34 (m,
2H), 0.29-0.17 (m, 2H)

LC-ELSD/MS4ti[f599% - C,4H370, [M-H,O+H]* > MS ESIitE &
357.3 » HHER{E357.3 -
& Hi4.10

H£25C a&t-BuOK (1.33 g » 11.9 mmol) 2 THF(20 mL)Z& )& 00
ZEZFHBIEHEA1 g 11.9 mmol) « 7E40°C 0.5 h2 1% » 7£40°C
B&4.9a (900 mg > 2.4 mmol) ” THF(10 mL))S/RNINE R EY)F - £40
CHREAI6/NF Z1& - KEESYE AZK(GSO mL)d HAEtOAc (2 x 20 mL)Z=
0 - & &2 A HEHEMEKE x 50 mL)Fk > &K NaSOJE2 1 »
BE HEZ R > SRR eGY - HEMNZEE(0~30% EtOAC/PE)41E »
FEIE AP 24.10 (300 mg > 32%) -

'H NMR (400 MHz, CDCl;) 6y 5.14-5.09 (m, 1H), 3.51 (q, J = 7.2

Hz, 2H), 3.34 (dd, J = 9.6, 15.2 Hz, 2H), 2.40-2.16 (m, 4H), 2.01-1.82

25 103 HEEHRIAS)
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(m, 3H), 1.68-1.45 (m, 16H), 1.30-1.10 (m, 6H), 0.88 (s, 3H), 0.45-0.30
(m, 3H), 0.28-0.17 (m, 1H), 0.02--0.08 (m, 1H)
& Rk4.11

H£25C |7=4.10 (800 mg > 2.1 mmol) 2 THF(10 mL)& & F 7 09-
BBN 5 (2.01g > 8.24 mmol) - f{& {40 CHEFFE G606/ - FEIE
K- 2HE0CHE > REVIHLEE(1.89 g » 41.2 mmol) & E{&NaOH (8.24
mL > 41.2 mmol - 5 M) &E 1M FE o KNI05E iR - &1B IR IIH0, (4
mL > 39.7mmol - 30%) » HANEUEBEGERFAE2SCLLT - f£75CHR#HL1 hz
& » AIINaxS>03 887K E R (50 mL) HAEOC HEFHEESY h - REYI#E
P AL S OB Ry HI B A fe & DURE ST B E AV HL O 2 B2 5 - KR &) 2 4l R
ZE K50 mL)d < JEEYIHEtOAc (3 x 20 mL)ZZHY H FH B ATER 7K (2 %
50 mL)J% ik - &K NaxSOL82 8 - B 0 AE B2 TR - BerY(800
mg) 5 P Z& 2 (0~30% EtOAC/PE)41L » 1§ F] 2 MK 2 4.11 (400 mg -
50%) °

'H NMR (400 MHz, CDCl;) 8y 3.72-3.65 (m, 1H), 3.51 (q, J = 6.8
Hz, 2H), 3.34 (dd, J = 9.6, 24.0 Hz, 2H), 2.00-1.83 (m, 7H), 1.69-1.32
(m, 15H), 1.28-1.11 (m, 9H), 0.66 (s, 3H), 0.44-0.30 (m, 3H), 0.27-0.17
(m, 1H), 0.02-0.09 (m, 1H)
AER4.12

7 24.11 (200 mg > 0.5 mmol) > DCM(10 mL)& & 3 257N jIDMP
(419 mg > 0.9884 mmol) - {£25C NEF0.5 h2{% » F§NaHCO; (50 mL)
HRGEEYIHHEOAe (3 x 10 mL)ZEHL - && ff 2 H 18 FINa:S205 (2

x 50 mL) ZEE/K(2 x 50 mL)YEME o 4% M 7K NarSO4 85 8 » 85 F B 25 8

55 104 HEHIEHE)
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48 o BRERTI(190 me)FEH P28 55 (0~50% EtOAC/PE)AAL - 155 2 8K
Z4.12 (180 mg > 95%)

'"H NMR (400 MHz, CDCl;) 84 3.52 (q, J = 6.8 Hz, 2H), 3.34 (dd, J
= 8.8, 23.2 Hz, 2H), 2.70 (s, 1H), 2.55 (t, J = 8.8 Hz, 1H), 2.11 (m, 4H),
2.03-1.86 (m, 3H), 1.74-1.59 (m, 5H), 1.54-1.36 (m, 7H), 1.29-1.13 (m,
9H), 0.62 (s, 3H), 0.47-0.31 (m, 3H), 0.28-0.18 (m, 1H), 0.04--0.07 (m,
1H) ; LC-ELSD/MS#4if£98% > CasH41 0, [M-H,O+H]* > MS ESIZIE{H
385.3 » EEn{H385.3 ¢
BHHI5 : &k1-(2-((3R,5R,8S,9S,10R,13S,14S,17S)-10-FB R E-3-(Z & &
FAEL)-3-E-13-FH A+ NG -1H-]R K [alFE-17-5)-2-HI & 5 £ 5 )-1H- M

W -4-EAf 5 5.2
o]
HN \ N
OelSey
Brz‘ HBr H
o ‘0 TN GOk
e N
50°C. 2h HO &
52

HF25CH&4.12 (60 mg > 0.15 mmol) 2 MeOH (10 ml)A 7% A0
HBr (6.5 mg > 0.03 mmol > 40% 7K 5) KzBr, (26.1 mg > 0.16 mmol) ° £
25 CHFE2 h 218 - FEHNaHCOs8 M /KA R (30 mL) K 7K (30 mL)Z R R
e > HEE& AEtOAc (3 x 20 mL)ZHL - & &ff Z A WHEME K2 x 50
mL) ek - &8 /K NaxSOs 520 - 1B - AZE RN - =2 2 H5iRY) 251
(70 mg > 0.15 mmol) » HR& BB A(LEIER AR T —58 -
ER5.2

[7]&5.1 (70 mg > 0.15 mmol) Z N (5 mL)& & A0 1H-0tk M4 -4- B
B5(20.2 mg > 0.22 mmol) » [E{&/ANIIK.CO3 (40.1 mg > 0.29 mmol) » {150

CBFE2 hzig - /K30 mL)MEE S HiEZ AHEtOAc (3 x 10 mL)ZE
55105 H(ZHHHD)
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- &85 0F 2 A HAAEREKE x 30 mD)ifF - &K NaSOL 520 - s
Hg4s > GEEeY) - BearY#EmEEHEAHPLC (B - Waters Xbridge
150%25 5p > B4R 60-90% B (7K (10 mM NH4HCO;)-ACN » Fiik : 25
mL/min)&i{L - 1§ 5 2B #ER25.2 (17 mg » 24%) -

H NMR (400 MHz, CDCl;) 8y 7.85 (s, 1H), 7.80 (s, 1H), 4.95 (dd,
J =18.0, 51.2 Hz, 2H), 3.52 (q, J = 6.8 Hz, 2H), 3.34 (dd, J = 9.2, 22.4
Hz, 2H), 2.72 (s, 1H), 2.61 (t, J = 8.4 Hz, 1H), 2.26-1.74 (m, 6H), 1.65-
1.42 (m, 9H), 1.37-1.17 (m, 10H), 0.67 (s, 3H), 0.47-0.32 (m, 3H), 0.29-
0.19 (m, 1H), 0.05--0.04 (m, 1H) : LC-ELSD/MS4{i97% » C30H4N;05
[M-H,O+H]*>MS ESIz} & (5476.3 » HE;{E476.3 -
6 : &m1-(2-((3R,5R,8S,9S,10R,13S,14S,17S)-10- BB E-3-(Z & &
FRE)-3-RE-13-FE+ARK-1H-BR)K[al5E-17-F)-2- IS E L E)-1H-1
nk-3-ERfE - 6

[F&5.1 (110 mg » 0.23 mmol) Z N EH (10 mL) & *F A 1H- Mm-S
HA5(31.8 mg » 0.34 mmol) ;2K,CO3 (63.1 mg > 0.46 mmol) » {£50°C & #E
2 hZtzg > FOREBVIASIMZEM KGO mL)$ - AEERHEOAe (3 x 10
mL)ZEH © &85 0F 2 A AR EK(2 x 30 mDZEik - & IE/KNaSOLFZ)E

BIEH R FEIEGY - #HEFEREHPLC (B © Xtimate C18
150%25 mm*5 pm » B © 65-95% B (/K(10 mM NH4HCO3)-ACN - i
# 30 mL/min)§{EREERY) - REIZREIFTIR 26 (28 mg > 25%) -
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'"H NMR (400 MHz, CDCl3) 8y 7.48 (d, J = 2.4 Hz, 1H), 6.73 (d, J
= 2.4 Hz, 1H), 4.97 (dd, J = 18.0, 53.2 Hz, 2H), 3.52 (q, J = 7.2 Hz,
2H), 3.35 (dd, J = 9.2, 22.4 Hz, 2H), 2.72 (s, 1H), 2.61 (t, J = 8.8 Hz,
1H), 2.25-1.88 (m, 4H), 1.79-1.59 (m, 6H), 1.52-1.18 (m, 15H), 0.68 (s,
3H), 0.48-0.34 (m, 3H), 0.31-0.20 (m, 1H), 0.06--0.07 (m, 1H) ; &
HMBC (HIEBREHC4 IBEEEY)MESIER - LC-ELSD/MS4iE99%
C30H42N30; [M-H,0+H]*> MS ESI3TE({E476.3 » BEEH{EA476.3 -

ZH7 : €81-((3R,5R,8S,9S,10R,13S,14S,17S)-10-3B N E:-3- R E:-3-(H
SEFE)-13-FE+ K- 1H- R K[al3E-17-F) Z-1-F - 7.4

0 o 0 J
o NOSEEENIO., YD
B a »- f > PPh;EBr t-BuOK :
N SO EENG O NG O ¢
Y H HO H HO MO h
48 7.1b 7.1a 7.2
)BBN;M"Q 70’
\1()1—[ """ “H:0» _o ‘e

&R7.1akK7.1b

1E25°C L= {E 84y 171 it 7K MeOH (10 mL) 5% INa (979 mg » 42.6
mmol) « fE65C L IEREYI1 h o ££65°C [m) H B8R 75 /R A& 4.8
(2.8 g 8.5 mmol).” fE/KMeOH (20 mL) - fE65°C #&#k4 h 2% » F7K(50
mL) 5 R R &) BB R IR 4 A R R E 73 78/ - FIEtOAc(2 x 20 mL)
EAUREGY - K0t 2 AHMEMAEMNEBAKQR x 50 mL) % #K - &K
Na,SOLHZ 1% - )8 B B4 - #5HPIZEIE (0~10% EtOAc/PE)@(LERERY) -
8 %] 7.1a (900 mg > Rf=0.2 > PE/EtOAc=3/1 > %de>99( # {1 'H
NMR))&7.1b (900 mg > Rf=0.35 » PE/EtOAc=3/1) > %de>99 (¥ H'H
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NMR)) -

7.1a (100 mg)FEHBEIFHEAHPLC (&1 : Waters XbridgeB! #AIOBD
C18 150 x 30 5 pm » FEE : 58-88% B (/K(10 mM NH4HCO3)-ACN » 7
A 025 mL/min)E—F (L - BRI ZEEEEIRN 2 T.1a (24 mg » 24%) -

7.1b (100 mg)FE B FE R HPLC (& F: : Waters XbridgeB! #AIOBD
C18 150 x 30 5 pm » FEE : 58-88% B (/K(10 mM NH4HCO3)-ACN » 7
025 mL/min)E—F (L - BREIEEFE 27.1b (25 mg > 25%) °

7.1a : '"H NMR (400 MHz, CDCl;) &y 3.38 (s, 3H), 3.32 (dd, J =
8.8, 23.2 Hz, 2H), 2.57 (s, 1H), 2.44 (dd, J = 8.8, 19.2 Hz, 1H), 2.15-
1.57 (m, 9H), 1.54-1.16 (m, 12H), 0.88 (s, 3H), 0.49- 0.34 (m, 3H),
0.31-0.21 (m, 1H), 0.07-0.03 (m, 1H) ; LC-ELSD/MS 4 F£ 98%,
Cy3H350, [M-H,O+H]*> MS ESI1E{5343.3 » EEi{H343.3 -

7.1b : '"H NMR (400 MHz, CDCl3) 8u 3.38 (s, 3H), 3.19 (d, J = 2.4
Hz, 2H), 2.45 (dd, J = 8.4, 19.2 Hz, 1H), 2.13-1.60 (m, 9H), 1.55-1.10
(m, 13H), 0.89 (m, 4H), 0.48-0.32 (m, 2H), 0.29-0.16 (m, 2H) ; LC-
ELSD/MS#ifE98% » C3H350, [M-H,O0+H]* > MS ESIZ}E{5343.3 » &
ER{E343.3 -
&ER7.2

H£25Ca&t-BuOK (1.23 g » 11.0 mmol) 2 THF(20 mL) & )& 00
LE=REIRE#E(4.08 g 11.0 mmol) » f£40CHEFF0.5 hZ 1&g » #£40TC
&7.1a (800mg » 2.2 mmol) Z THF(10 mL)/E /&N ZE S IEYIF - 1240
CHH16 h2 1% - FREWEIA KGO mL)Hf HHEtOAc (2 x 20 mL) =2
H - &8 &0 A RHEMEFEZK(2 x 50 mL)ZEHk - & M/KNaSOEZ1E
e HEZRYE - B EIEBeY) - HFEMPIZEEE(0~20% EtOAC/PE)4E »
FEIE WA 7.2 (500 mg > 1.3 mmol) -
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C263464A docx

113106814 FEESE A0101 1132009732-0



1886813

&hk7.3

£25C HE47.2 (500 mg > 1.3 mmol) 2 THF(10 mL)% & & /7% 11 9-
BBN_%#5(1.30 g » 5.4 mmol) - {E40 CIEBEFHREWI6/NE - FEIAR -
RAIEO0CHE - REYHLEE (.23 g » 26.8 mmol) K [iF (& NaOH (5.36
mL » 26.8 mmol > 5 M) 8 < RINEKE - &BIRIMH0, (2.7
mL > 26.8 mmol > 30%) - HNERELEFRFE2SCLULT - f£75CHEAEME
B h e IRAINaxS,0; 88 A KIE K (50 mL) HAE0C T HB\HE S 1/
I o S MED) 5 i AL 85 R i I 5 4k i & DARE SR 28 B AV HL O (e i 558 - IR
Y24l A EKG0 mLyF < SR EYIHEtOAc (3 x 20 mL)Z<HY H A 68
FIEAZK(2 x 50 mL)ZEfk » &8 /K Na,SOqiz ) - )8 HAT B2 NR4E - 72
ER¥)(500 mg)FE P 2555 (0~30% EtOAc/PE)4iAL - 1S EI 2 HIRY) 27.3
(250 mg > 50%) - 80 mg 7.3 EUFERIHPLC (EHHTE &#C18 250 x
25 mm x 5 pm > f&EZK(10 mM NH,HCO3)-ACNBH#AB 75455 B 95) 4 (b
IS E| 2 E#EIR 7.3 (23 mg) -

'H NMR (400 MHz, CDCl3) 8y 4.25-4.15 (m, 1H), 3.40-3.27 (m,
5H), 2.07-1.77 (m, 5H), 1.70-1.00 (m, 23H), 0.67 (m, 3H), 0.45-0.30 (m,
3H), 0.30-0.20 (m, 1H), 0.05-(-0.05) (m, 1H) -

LC-ELSD/MS 4fi £ 98% > C,sH4 0 [M-H,O+H]* > MS ESIZt & g
373.3 » EE{E373.3 ¢
ERR7.4

47.3 (150 mg > 0.4 mmol)>DCM (10 mL)A % = & &R NDMP
(325 mg > 0.8 mmol) ° £25C##£0.5 h 2 1& > FANaHCO; & f1 7&K (50
mL)ZRCE &Y HFEtOAc (3 x 10 mL)=ZHY » &8&6f 2 A g FINa,S,0;
(2 x 50 mL) ~ /K2 x 50 mL)Ef% » 4&8Na,SOL5Z 88 » ) H B2 R4q -
FEERYI(140 mg)FE P 72855 (0~50% EtOAC/PE)4I(L - BEIE[EIAGIR 7.4
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(120 mg > 86%) o
'"H NMR (400 MHz, CDCl3) 8u 3.38 (s, 3H), 3.32 (dd, J = 9.2, 22.4
Hz, 2H), 2.60 (s, 1H), 2.54 (t, J = 9.2 Hz, 1H), 2.32-2.11 (m, 5H), 2.04-
1.87 (m, 3H), 1.70-1.63 (m, 4H), 1.51-1.37 (m, 7H), 1.28-1.16 (m, 6H),
0.62 (s, 3H), 0.46-0.32 (m, 3H), 0.28-0.19 (m, 1H), 0.04--0.06 (m, 1H)
LC-ELSD/MS 4 £ 98% > C,5sH390, [M-H,O+H]*.> MS ESIi| E {H
371.3 > EEp{E371.3 -
B8 : &Rk1-(2-((3R,5R,8S,95,10R,13S,148,17S)-10- IR £ -3-KE-3-
(FEERE)-13-FE+ANG-1H-T]R[K[alJE-17-5)-2- IS E ZE)-1H-M}
18- 4- EE J55 (8.2b)

o Oy 0
Br HN AN N
V. N =N V. ) -
(GE e D S 1D
—_— H T o f
: ~0 KoCO3 1A :
NSOOEN—ENeOL NeOL
HO o HO H HO H
7.4 81 8.2b

£ 8.1

H£25CH&7.4 (100 mg > 0.3 mmol) 2 MeOH(10 mL) & )& F 7400
HBr (10.4 mg » 0.05 mmol > 40% > 7K ) & Brz (45.2 mg » 0.3 mmol) o £
25 CHFE2 h 218 - FEHNaHCOs8 M /KA R (30 mL) K 7K (30 mL)Z R R
e > HEERHEOAc (3 x 20 mL)ZEHY » & 0f Z A MAHHEE/K(2 x 50
mL)F ik - &K NaSOL5Z KR » #BIE - AZ2R4%E - 15518.1 (120 mg - 0.3
mmol) - HR&HE AT E R T —20 8 -
A FR8.2b

7% 8.1(120 mg > 0.3 mmol) Z N (10 mL)J% & F 7/ 1 H-EE g -4-
FHHE(35.8 mg > 0.4 mmol) » fE{&ANI1K2.CO3 (70.9 mg > 0.5 mmol) » ££50
CHEFEI12 h 2% » FZKGO0 mLFEEE &Y HE% FHEtOAc (3 x 10 mL)Z:
- a0t ZARHEBEBEKE x 30 ml)RIFE - i KNaSOJEZ 1 - 1R
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L% 45 1R T% 65 1) o % 6% W EE 8L (5 B HPLC (%5 K © Waters Xbridge
150%25 5pu ° FFE 1 60-90% B (/K(10 mM NH4HCO;)-ACN » i @ 25
mL/min)&i{t - 52 ZE#S1K.28.2b (35 mg - 28%) -

8.2b : 'H NMR (400 MHz, CDCl3) 8x 7.85 (s, 1H), 7.81 (s, 1H),
4.96 (dd, J = 18.0, 51.6 Hz, 2H), 3.39 (s, 3H), 3.32 (dd, J = 8.8, 22.0
Hz, 2H), 2.68-2.56 (m, 2H), 2.26-2.16 (m, 1H), 2.08-1.65 (m, 8H), 1.53-
1.16 (m, 13H), 0.68 (s, 3H), 0.47-0.34 (m, 3H), 0.28-0.19 (m, 1H), 0.05-
-0.03 (m, 1H) - #H2DNMR (H18E R A HH20 2 HF(E5E - HISE R E
AHH1T Z 558 90 s 45 % A H-NMR ZLC-ELSD/MS 4 & 99% >
100% de ; C2oH4oN3;0; [M+H]* 2 MS ESIGTE{H480.3 » HE{E480.3 -
gH9 -

TBPS 5 . #H BT %)

EM AL FES mM GABA Z1F N 5 A K B KBS £Z Jg B 1T 2
[°S]1-56 = T BB R (LBE L iR (TBPS) &5 & 70 M1 (GeeZF A, J. Pharmacol.
Exp. Ther. 1987, 241, 346-353; Hawkinson Z A, Mol. Pharmacol. 1994,
46, 977-985; Lewin, A.HZ .., Mol. Pharmacol. 1989, 35, 189-194) -

[0324] f 5 £ - £ = S BRI #E < 52 -8 — K K B (Sprague-
Dawley rat) (200-250 g) ZErBAlu 1% - fCEREBEER - 10T ZKSHY
0.32 M HE o (5 I 3 38/ 8 s e (teflon) I B S5 (H fY B S E(E HAE4C T A
1500 x g N0 10 min  Frfs BB A4 CHE10,000 x g 020 min DU
FP2IREEHL - (EP2HRAEH A IFH2200 mM NaCl/50 mM Na-Kikfz fspH
7. A& ENR T HAE4CAE10,000 x g T @10 min o b5 R 7 B4R R X H
[EERAGH HBF N 10RE L& EIRT - /£5 mM GABATFAE T » REAF
R F s BE(100 mL)Bi3 nM [*°S]-TBPS KA - H ug il (DMSO) i
LA BEY) (6% 0.5%) 25 mLF it — il s - H&ERSE 1.0 mL

5 111 HEEHEHE)
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EERBEIEE - AEFE2 mMARIEZTBPS H HE#E /TN 15% £ 25 %15
ST AEIERF RS - TEER TR F90 minZ 1% » FhfE ARG 28
(Brandel) &% [ 5% 35 4% 4= 8 J& 25 (Schleicher J Schuell 55 32 %% ) 3 J& 45 3 4>
1 BRKAEEDRRE = - fFERRBIIE e I E A ENRIESRE S
AT RE © A Prism (GraphPad) 1T ¥ 5B BV 2 £ 8 2 £ &R
Z IR GRS o B FE M F- MY 7 BRI E R - R ER 7y T FE
TR IR RIS o B - EEEMF-NR T AR EEL - BIE R
G E WM ELH I —fEEH s AR A - fE A 2 e E R 2 M EER 2 F N

T R EE T E ST ESE S 2 50%1H] (ICse) K fx A B2 2E
(Imax) Z BB E &Y 2 BE - AE®RBEENER ~ FI9{E+SEM.s - HI
i ERFIEERT B E R - S HEE G TBPS&E S

[0325]) &Rk o] & & L&) DUBNE HAE B S 88 4M°°S]-TBPS
Gt 2 SRETE 2 VESE o WE TR EOTRE F OO

[0326) £ F#FE2% » AFRTBPS ICso (uM) <0.1 uM > BFE R
TBPS ICso (uM) 0.1 pMZE<1.0 pM > CFERTBPS ICso (uM) 1 pM %

K

<10.0 uM > DFE/R>10 uM -
x=2.

A RS e IC50

HO H

5 112 HEEYIEHE)
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b
7 7.4 Y 0’ A
~ T
$ i

HO H

e}

Y l\?\\ =N
8.2b 8.2b : A

FRY) B H s

[0327) fEHEEHAEE T - FrIEMHRHIE RS HME BT AR
SR SAREWN " —@) " —(an), & ") ZHE R R — -
PrIEAE S FE R LA 5 =0 E T S A > SRS —( - i —(F
T A B B F ARG EEYET AT ~ ARG EEY T A F 2 LA
FRBUEEEY ST AR - AEZBFY — B ER B 2 AR T8, 7Y
FH 5 B 1) 0 (B Bl A A0 Ry i Je » AN SR T B R ER A TS 4 — (M B B ALY
IR 46 E BV A T B DA A 5 FUBREE TE EE Y B O AR Z B HE BT o A
SEIH AR — (B DL ESATA RV ER L R B FAE TR ~ ARG EE VB A T 2
HoAth 5 A B E E VB A A RV E TR R -

[0328] JLoh » AREIHMEEFKE —HZHRAFIHKE Z -2
(EPRH ~ B ~ R I RS A S —RESRIEPRIFTA 21k - &
G KR - B E - MK 55—l 5 58 Z R Al 5 & T & e a8
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FEAE AP B (5] — B A ila 5 28 2 AT AR) HoAth 3 iy 7 2% o 1] R Y — B2 (R R
Hll - LBRLUEEE A - fl 25 EF (Markush) S AL ZHAVE R T
MG RERZETH  HaJHZEBREAER - BHEE > —KiTS > £
ENAEEE RN SIS S Y RN RSV W R SR G N R RN QS
AR < EE B T (] T LR B 3R e/ By (4 ol B B I S B 3R R B A
AR - HINEERZ HEY > REFEHEA R B AS ith DUEA SRR 2L A S < R
EEE - flist "TEE L kT EH ) EWGHER BAFTE SN E R
FE o Bea i EER o mfEmE o WA o BRIESIMETRESSSNE BT S
Ke— Mo &y ER BRI S K1 > SRR RsilE B AR H Z A FEE
it (51 = R FH AT i i B N 2 AR [ @ E BT E B 0 BRIE BT S SN
€ GRIERZEE FMRZBAR T — -

[0329] AHFEFEEKRSEMETHEN - AFEEYFEMHFE - HIH
EE R AR > PLEFTA & LS REY A A GFAAS T - BEAGFA
LS RN HE LA EZE > AEDIASRAE KA - 5 A%
U 2 J88 12 S UG < A AT 5 8 & B (9 R BA R st 5 HH 5 SR S [ o 2 A — B
ZIAPERR - N RZFEH OSSN B— il g e s - ArPAE ol & okbx
RIS RAL A S o B g it R 2% R PR © AN S8 BH 2 AT (e 45 8 E HE 5 o] L B A 1]
RN B (Lo H a5 S Al s B HRRR - fiEm 2 A B AU il < I ACAH R -

[0330] 2N LIRS0 & i 2 (5 % A 6 Bl ot ok 1) 2l e S e 2 A
SCRTHE I 2 5 R E B Z BT 2 ) o AR A 2 A S I B ) 2 #i ks
A ARG LSt o > i 8 PR B 40 AT B FH 55 55 R i B o B R - —fie
T R > BT B A 20 DA HH 55 B3 S0 (B P 8 38 L AN 38 IH S 1 B
HEFHYE L T E AR IS T S B -
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