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KRR XN IX %P T LW ER, Hlei@idRiEiems s
B e dB R AR 69 B T R F18 A BAE AR, 3 L R B &S
H R, il AT L6 2 RR P B g X IX 891069,

#it s H,0, AETEN W Erkrh S K RAMHF. £ LiIOH ¥4
ETAEISCE+ISCH 0CFAE, i+ R ZEH LR, ARG E LM
Bl 69 2 R AR Y 2 X IX LB 32 AT E o9 K BF XX.

X VI 895 & K & b 4 41 4

R,0 X

OR, (V)

22



02803992. 0 oM P FE17/35m

£+ R PR ZBEERFE, XERPFRATURMERIEY, FEXE
W&, Bl T RKF:

4o LBTE KR E P PhATREI LA F R ARy AR S X VI
e R T ALY R A R, MALEARP RGERPERELERFX
VI B E A DB TRY RS FHTRERTI A, LR SN
PR A EF A, HleR TEA-FRATARL)GX VI 4982,
TR LSRG TINEARP EG I, #lReBd 5RTEA—FL
PERA-ZATHMEBAZTHEN TR, AFX—RKFTRT THaL
2,6-=F R o2 69 B 1 T B R TR

RE, HX VIILSH5EENEREN. Hik LiBH,, EEZEHE
Fldowg Sk K RAH T, THSCE+IOCTFRE, FETAXIH

OJ%
OR, OH (XD)
£+ R F R BERATEAGRPR, ZRPELLEMEREX VI WATE1LEH
HEETRYIBGREZHFTRAITHEY, HiaR FAREARY K.
R, BitFiEFEF BN XI 498F, Hiki8 it Swern &4, F

BT X XXII #4948 5 ¢4 Bt

B

R,

R,0

OR, © (XXII)

HF R Ry 3o E X XTALAH F AT L. 5 T X XX 69 B4 BR B i 47 Wiittig
ek A
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%) (0]
Rg —/ Pj)k O/ R7
Re (XXIII)

£9 R, BEEARFELLFH R A Ry S35 30,8 RIAK A A &
ik BB A A, 53T X XXIV #a,B-Rieh % 5L B

R,0 R,

OR; (XXIV)
£ R # R, #o b X XTI AT A2 XLH B Ry RIEARFT AL, RE
Bk v Sk d, FakSTE_AREf 18-AR-6 AL TRAT.

KE, KA X XXIV /4445 DIBAH RELEEA . 45 AL
Feh e B W RAMBH TR AN EETQEN T RE, #lde, H4EA
DIBAH B A —RFRPRE, BAKX VI 9% 78, X+ RFRRAEL
A, XBRPETUARMBAIRRLY, FEXZEE,

R, B EMEZRXEBRIRLGELT, TEEHEN TR
FARBIE A RAW P REL, ¥ VI 9% A8 T RX VI AT E 6
AR, Mkt R EaLY.

AAABHEAAR B ER, B8R E &4 T AR KB D48
3B L KA BBt RARA. BIh, RARBBAAR SR TAREAT
FRERH)FATARYEGETNREARPE, UAREA R ARt
B| EX A TFX PR, HFAAXL IV, VIO R IX ¥ A EGHB
ZEE, ABRWwRE 2 EARIMALAAME. b2, KRB LK
ARBRBEST EXRTIFAAEGRE FREL FALIERMEAT
BV # BB LA, PR X B H &R E T ALAMEERA.

¥EERARPERY. RPERE ABEN G EBR S HE T 4047
BAZEAY, 4o J. F. W. McOmie, " HALFE P 844837 K (Protective
Groups in Organic Chemistry)", Plenum Press, €3 #f=24849 1973; T.W.
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Greene, "H HuA i, F #H&4* & (Protective Groups in Organic Synthesis)"
Wiley, 4% 1981; "Rk(The Peptides)", % 3 % (%%: E. Gross #= J.
Meienhofer) , Academic Press, & A= 4 % 1981; "Methoden der
organischen Chemie" (H #UXF 7 i%), Houben-Weyl, % 4 JX, % 15/1 %,
Georg Thieme Verlag, AfEAn4¥ 1974; H.-D. Jakubke #= H. Jescheit,
"Aminosiuren, Peptide, Proteine" (& 2. AK. & & ), Verlag Chemie,
Weinheim, Deerfield Beach f= Basel 1982 ¥A& Jochen Lehmann, "Chemie
der Kohlenhydrate: Monosaccharide und Derivate" (B/KiL&iL5: &
AEFAHTAEH), Georg Thieme Verlag, #TE i 1974,

VAT KRB FBIBLAM G, FFERAEFTF XNFRF KL A 647E
B . AAeHHATIUAM LR 6 RAE TAE T T ARG F E4 4473,

EACE

aqu. 7K

9-BBN 9B 7 IR [3.3.1] =5

#HK Yo Fn BAL B R

bu T

DIBAH —FTERMAE

DDQ 2,3-=#-5,6-—#K-1,4- K8
DMSO —F IR

Et LE

EtOAc LER LB

FC i & ik

h aN:: )

HMPA N,N,N',N',N" N"->% ¥ & B8t = i
HRMS VRl X

K I KB R A

KHMDS S PR BRI
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min i

m.p. %8

Me G-

MS TR iki&

MS (ED) LA SN
Ph E 3

PTLC HEREE Gk
RT TR

sat. taFa by

TBDMS WTHR-ZFERFaE
TBME RT AT AR
TBSOTS T A-ZFEF A= KT #5848
Tf Z AT A B AR
THF 79 Sk

NMR A4 & 64 5 5

b A 3

d T 2

J LTS

m $8%

q wEE

5 g

t =%

ppm HE 7T 53K

B 1 @R)-4-F R-(V)-2R, 35, 45)-5-4-F REFAL)24-—F %
SR TR TR F A EA)- R B -Eek bt -2-BR
43 FE 1.1 4985(1.36g, 3.1mmol) £ HARAE FT&EF 10mL CH,Cl,
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FH AL E 0C. Hh2,6-=FER0.49mL, 4.0mmol, 1.3 LF), &
# i#%4n TBSOTS (0.78mL, 3.4mmo), 1.1 Z&). H B RS MBI 30 547,
MBI KK B3 BLR SIS R, FAAER IN HCL. 48558 B S4A KSR
Fotofo BAKEREHK, REARBETRIFATRE, FILEHRK
M AFRSH .

TR 1.1: FR)-4-FE-(V)-ABLE T 52-2-8(Aldrich, 336mg, 1.44mmol)
A 3.0mL =R F AP 695% A 1.0M Bu,BOTS #9353 (1.6mL, 1.6mmol)&
ICTTFRAABTRE, ARG RLZERSS T, Fi 030mL
(L.7mmol) =R AKX T, FEAE. BFGER, BEEOOCTHEL )
. A5 E-18C TR R B MEMRT 1.5mL CH,CL, ¥ #9(S)-3-(4-F ELF &,
A)-2-F AK-R B (Aldrich, 300mg, 1.44mmol). B RA-H A 28 & FH
#H 60 28 BLAE 0°C FHEAE 45 9o4F. Hm pH 7.0 4 BEBR L ik, KE
Jl TBME X33 R). ¥4 H4HHE At NaCl ARk bk, B dhsd
TRAEZRE, $EAWFERT SmL TEE+ 5 LA 2mL H,0, Kk
(0%)E 0CTAE, ## 1 IoE, ATERELEWFHF LKA
TBME EI(3 K). & HHAMNER A NaHCO; FodhRbik, AmAB
BT BRI AR . 2 E3850SI0,, B/ LB TE 2: 1)ERE A EdK
4 B B

A 2: (4R)-4-FE-(V)-[2R, 35, 45)-5-£ £ 24-—FE I RTE--F
AT AR )- KB -Eek bt -2-BR

£ 23CTF, % 132mg (0.24mmol)#¥ f 5564 1 # TBDMS B 3.0mL
TEFHERATHRLE PUCHAET, £ 1 CEALAE TEAWL 6 B,
B BT cellflock RiTRE, A LBMTBEREI A, ATREH
H it ATbeik &.3(Si0;, TI/EtOAc 1: 1), 33| &bk 4784009,
'"H-NMR (CDCls, 300 MHz, 300K) § 7.32-7.05 (m, 5H), 4.62-4.52 (m, 1H),
4.12 (d, J = 6.0 Hz, 1H), 4.12-4.0 (m, 2H), 3.50 (dd, J = 12.0, 5.3 Hz, 1H),
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3.42 (dd, J = 12.0, 6.8 Hz, 1H), 3.19 (dd, J = 13.5, 3.7 Hz, 1H), 2.70 (dd, J =

13.5, 9.0 Hz, 1H), 1.9-1.85 (m, 1H), 1.65-1.45 (br m, 1H), 1.20 (d, J = 8.3 Hz,

3H), 0.92 (d, J = 7.5 Hz, 3H), 0.88 (s, 9H), 0.05 (s, 3H), 0,00 (s, 3H). MS (EI)
m/z 458 (100, [M + Na]").

$#4) 3: (1RS, 2R, 38, 45)-5- B A 24-—FEI3-RTEA - FEATAEERE
S- A FmEE

¥F B 3.1 694 B5(1.00g, 3.87mmol)E M F 40mL TR+ H HE-78C
T A 10 4474484 19 3fAm 3.10mL (4.65mmol) DIBAH (1.5M #) F Fiz&).
E-78°CTF 30 9475, #Bitifie 2mL MeOH 128 5 iRAH4% 1L B FL. 3 A7
B Rs e A NH,Cl KEREHBEAESE. BEKEA
EtOAc I3 K). A HAMAMRAR 10% H,SO, KIER . fofemk Bl
S4h KB AR I T BALPIRBRE, ARBRETRFALEZRE, FI L
& R & FFAE
'H-NMR (CDCl;, 300 MHz, 300K, 3% X R#keg R4, b= 4.2: 1.0)
FE 2655 A MK § 4.68 (brs, 1H); 3.72 (dd, J =11.2, 0.8 Hz, 1H); 3.62
(br m, 1H), 3.32 (dd, J = 11.2, 5.6 Hz, 1H); 2.02-1.85 (M A~ m, 2H), 0.93 (d, J
= 7.1 Hz, 3H), 0.87 (s, 9H), 0.75 (d, J = 7.5 Hz, 3H), 0.04 (s, 3H), 0.01 (s,
3H); KE45% A FHIK: §5.00 (d, J = 1.9 Hz, 1H), 3.80-3.67 (m, 1H, F*%
b L 2R EARMEYG—AMMESTRARFR), 3.43 (dd, J = 11.3, 7.1 Hz, 1H),
2.05-1.80 (A~ m, 2H), 0.90 (d, J = 7.3 Hz, 3H), 0.84 (s, 9H), 0.82 (d, J="7.5
Hz, 3H), 0.00 (s, 3H), 20.3 (s, 3H); MS (EI) m/z 244 (7, [M - O]"), 204 (55,
[M - C(CH;3)s]"), 145 (100, [M - Si(CH3)2(CHa)3] ).

HI 3.1: 7 H LA 2 4985d3mg, 0.1lmmol)/& 1.5mL THF/H,O (3: 1)
F 495 % A 0°C F A 40wl (0.4mmol, 4.0 % &) H,0, (30%) L &, 3% A 8mg
(0.2mmol, 2.0 % &) LiOH — KA B HLH 40 447/ , m A 0.3mL 1.5M
49 Na,SO; Kz, AIeFmig K AARE RS IER B R TBME ¥, #
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&% B | oA NaHCO; KB R IEEA K., HoHH4KERHA IN HCl B
f(pH 3)F 8 LB TES R IR K). WA IEAI, RABETRAAZTR
%, FAREHSHRGNE AR, Lof L TLRRANY ZZRA.
TH-NMR (DMSO-d®, 400 MHz, 300K) & 4.20 (dd, J = 11.5, 4.0 Hz, 1H), 4.07
(dd, J = 11.5, 8.4 Hz, 1H), 3.83 (dd, J = 5.3, 2.8 Hz, 1H), 2.47 (qd, J = 7.8,
5.3 Hz, 1H), 2.28-2.15 (m, 1H), 1.20 (d, J = 7.8 Hz, 3H), 0.90 (d, J = 7.1 Hz,
3H), 0.88 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H). MS (EI) m/z 539 (30, [M+2Na]"),
322 (55, [M+CH;CN] ).

5] 4: (4R)-4-F AE-55-—FKE-(N)-[2R, 3S, 45)-5-#FK-24-—F %
BT R F A T a5 B KB AT bt -2- B

£ 0CTF, A 7.67g (14.7mmol) 3k 4.2 4 TBDMS Bt 49 60mL THF &
B F S A5 H F R SomL THF F 4 3.59g (29.4mmol) 9-BBN. £ 0°C
T IS 046, RALRAWMABRETRFHHS M. BREWEBLHE
0CHELALH A 19.4mL 49 1: 1 (v/v) EtOH/ THF. pH 7 #9&-KBEBL 8 4%
ik Fe 35% 9 LB ERBRLIERE . 30 9415, LBERBAARER
BmHFBEEE 15 D BF, e rE(150mL)F= 20% NaHSO5 KE & (120mL) 7 B
AR ERBEEIRQ x 100mL). &5 6458 HLE A fafe BALMKIER %
(1 x 100mL), FAABREE-T IR, iR F A 2R, Bidbkik &#4814Si0,,
THE/AcOEL 4: 1), F2| & &R GITAILASY, FLEACHMBER.
'"H-NMR (CDCl;, 300 MHz, 300K) 5 7.55-7.15 (4 m, 10H), 5.27 (d, J = 3.5
Hz, 1H), 3.95 (dd, J = 9.4, 2.5 Hz, 1H), 3.76 (qd, J = 9.4, 6.9 Hz, 1H), 2.91
(dd, J = 12.0, 4.9 Hz, 1H), 2.49 (dd, J = 12.0, 7.5 Hz, 1H), 1.79 (£ &%, J =
6.8, 3.5 Hz, 1H), 1.72-1.65 (br s, 1H), 1.33-18 (m, 1H), 1.23 (d, J = 6.9 Hz,
3H), 0.83, (d, J = 6.8 Hz, 3H), 0.81 (s, 9H), 0.72 (d, J = 6.8 Hz, 3H), 0.58 (d,
J=".1 Hz, 3H), 0.00 (s, 6H).

1 R S F 7 kWAL AL IR 3.1 &9 A B8
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B AFAAAH(2.08g, 3.85mmol)iE#E T 40mL THF ¥, #HAZ0CT
F 8 AAE T i -BuOK #9:5%% (1.5 M %) THF 33&, 77uL, 77uMol). H#
AR, REERE 1 IHFETEERG 23C. BAGERR. #
B R RAWA 50mL TRAAFEALE, B{WAafRIAKERTE.
KERRFELSBRAE, WAVERARRETRFLRSAZRE. R
it FH ARG G, HRAMITIRIF AR ERMWA SmL T RF. K
£RAFATRE, BEALECHRGTEK 31 LA E, LA 4CHKNE
1%, A mp.A 53-54°C &4 B4R,

P 4.1: ¥ 14.9mL (87mmol, 1.45 % ) =R A THE44 30mL CH,CL, &
RESFAAB TF-5CTTFA 10 24AA 1.0M Bu,BOTS ¢ CH,Cl, HE&
(78mL, 78mmol, 1.3 H )& E, RE F-718CT A 15 47 A A (R)-4-F A%
-5,5- =K K A Be Aot r-2-5(20.2g, 60mmol; 3% T. Hintermann, D.
Seebach, Helv. Chim. Acta 1998, 81, 2093 #|4)#) 60mL CH,Cl, &4
B, FRAFREER. £78CT 10 045, iLERABE 0°CHHEE
DB, ZERLBELINETSC. RE, £ 30 54FA, ERBmATHR
(14.8mL, 180mmol, 3 % ¥)# 20ml CH,Cl, 5. K433 30 2475, it
B RAHIRE CCHBH 1 . £ 0CT, RAFI pH 7.0 #9558
24 4% (60mL). MeOH (180mL)F MeOH/35% H,0, (2: 1 v/v, 180mL).
TR THII NG, BRSHFAINE 0CH LA 40% NaHSO; KR
(BOmL)RE, A% ARELWMRHFEKS KA FRIERG x 200mL).

HAFFHMER IN HCl(60mL). 4850 5% BE S 447K 5 & (60mL) F i e R,
s KR (OGOML) 2%, FRBREETR. SRALZRE, 53 28.6g M
REMK BAREADRGITER, KRB bk &#H4LGI0, TR
/AcOEt 3: 1), 33| & &Ik LEEE, m.p. 99.5-100.0°C.

FIR 4.2: HFHFR 4.1 HRSEF13.92) A RAAE TEMET S50mL CH,CL,
v HEAHE 0T, K 2,6-=F X (4.9mL, 42mmol), &5 A 10 54
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#0t E & Av TBSOTS (7.1mL, 31mmol). ¥ B S RAME 0°C THIE 30 4
4, ZBNA A 100mL E3F2 45mL IN HCL. ¥4 7KEM SixE iR
R). FAHGANER IN HCI (2 R). Hfeskdg S48 R At f s
Kism ek, RERARBETRFAZRE, 73 177g FERRRGH
Y, A 20mL TRELKFME)E, FIARTERERKRGHE
TBDMS B, m.p.116°C.

%] 5: (4R)-4-F A E-55-ZFKE-(N)-[(2R, 35, 45)-5-LX24-—F &
SR TR F AT AR AL KBE) Rt -2-57

A 23CTF, % 110mg (0.17mmol)¥ % 5.2 4 TBDMS & #) 3.0mL
MeOH ERABNE Pd/C IAET T 1 ERARB TR S . KA
R RAHIEIT cellflock #1Li&, Al MeOH 2tk 3 kK, B FRE Ltk
& &15(Si0;, TH/EOAc 5: 1), 32| & & B4R eI7A- (32 $ 38
AR T 4)

TR 5.1: HR)-4-FAESS5-—FKEABE TR 2-FF LT & 4.1,
1.00g, 2.96mmol)8§ 7.5mL =R FIEREAL 0°CTA 1.0M & Bu,BOTE &
R (3.55mL, 3.55mmol) T RAFAE FTRE. AMRHFELE RS Fm
0.66mL (3.85mmol) =3 @A LA, BFIALE. BHKER, BLEOICT
BH 1 D, REAE-TSCTLERFMES)-3-G-FEAFEL)2-FL-AR
(Aldrich, 616mg, 2.96mmol)%J 1.0ml CH,Cl, /5%, & B RA4 EiE
BT HEH 60 H47 5 LA 0°C T HL3E 60 9-4F. /£ 0°C FARA #&4a pH 7.0 #9
B84 7% (3.0mL). MeOH (8.9mL)#= MeOH/30% H,0, (2: 1 v/v,
8.9mL). AZRTHH 1 IHE, ATERERMH R F LKA KA
TBME I3 k), ¥&HFHAMEA INHCL. Aok B £ 407K 5 7% Aott
A= NaCl Kisgkik, ARBRETRIFATREG. 21t E 84446800, &
B/EtOAc 4: )5, F3) L E Ky EEE,
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F& 52: #FH PR 5.1 ¢85 96mg, 0.18mmol) £ R AAE FiEm T
SmL CH,ClL, ¥ B4#E 0°C. Fhv 2,6-—F A2 (31uL, 0.27mmol),
4% 7% TBSOTS (50puL, 0.22mmol). & 5K R4 & 0°C FTHLH 45 54+,
MBI KK EFA TBME EER3 K). FEHFAAVER INHCL. tafask
BR S4B R Ao RALPIKIE R S, KRB RAMRRETRFAZRSE,
RE G ERRGITE 4.

L] 6: (4R)-4-F A K-5,5-ZFKEX-(V)-[2R, 35, 45)-3,5-—H%-24-—F
H- B )R bt -2 - B

£0C. RAAET, 102 g 25.0mmol)/iF A F% 4.1 B ABEH
100mL THF && Y A 30 447496 8] #An 9-BBN (7.56g, 62.0mmol, 2.5 4
)49 130mL THF 4. £0CTF 10 5415, itRERSYARETRHF
BH 6.5 Dot FREHFEAIFE-ISCHALAS 78mL 4 1: 1 (viv)
EtOH/THF. pH 7 #34/KABE8R # 4 i ik A 35% it AL BB R LR
30 46, EERBRIRETRFABHE 15 I, WA FA NaHSO;
(210g)#9 40% K E & F= B B (200mL), H ALK KEAEREERQ x
150mL). A4 AHER 0.2 N NaOH (2 x 100mL). 484 NH,Cl /K& %
(1 x 100mL)#=4af= RALSN KA (1 x 100mL) %4, FABR4ETHR, Tkt
R ERE, @itk &#44Si0, TI/ACOEL1: 1), %] 7.38¢ £ &%
KRR, A ACHKIE R, BA mp.Ah 103-104°C e E4K,

£ #5] 7: (4R)-4-F A HK-5,5- = FE-(N)-[(2R, 38, 45)-3,5- N (I T A-—F &
A B8 )-2,4-= F K- R Bt |-RedR-2- 59

K 5 5] 6 4985(1.10g, 2.04mmol) £ EAF B TEMF 20mL CH,Cl,
FHEAEHE 0C. Hin2,6-=F ek (0.28mL, 2.45mmol, 1.20 %¥),
A4 &5 TBSOTS (0.49mL, 2.14mmol, 1.05 &), ¥R RS W 60
2-%F, BB IN HCl L5 BLA BSEIRQG R). HFHAEA M NaHCO,
KB AteFe RACARKEREE, REFAMBETRFATRE, RIL

32



02803992. 0 oM P E27/35m

&bk W AR AL A, R 4 CAEA R4 5, TR mup.h 104-105°C 84 B4k,

LB 8: (25, 38, 45)-3,5- AT £- = FE FARAL)-24- = FE-K-1-
BF

A 0CTF, A 10 24r#9etiE3& 2.0M LiBH,; 4 THF %% (6.55mL,
13.10mmol)#FAn 2] 3.4 7 49 X-TBDMS &£(5.36g, 8.19mmol)f 130mL
BtA= 234uL (13.02mmol) K& BER Y, KREHAREFTR IR, FHM
F ARG ERKRE. £ 23CTF, 4 73uL (4.06mmol)KA= 2.05mL
(4.09mmol) 2M LiBH, &R . %488 6.5 NG, £ 23CTFHAN 73 uL
(4.06mmol)7K#F= 2.05mL (4.09mmol) 2M LiBH, &#&, F LI AT 4565 %b-H
B &, @B 200mL IN NaOH. 3% 542 400mL B LESAKIER
B, ARS8 BLEAKER 150mL T8 TEs XM K. oA e
A #ERKQ50mL) %k, ARBETRFLZRE. ¥ARHEFT 80mL
BIGF , 78 0°C T HE3E 1.5 i S ELiL I8 5 AT 45 2] 64 I8 4 ) %4 69 R B2 (75mL)
HAFBESOCTEZS TR, B SKGRA . Ko RRRE, 733
HLE| 4 K &k RATEAL A4 .

@i A FitA2, TAMAREAR A4 F 45 2] R-(4S, SR, 65)-5,7-(@# T &
PR PR AL)2,4,6-= F R R 2-H-1- A

#% 8.1: % 0455mL (5.30mmol) £ Bt R ZE 20mL CH,Cl, ¥ #)5 % A
0.75mL (10.6mmol) DMSO #) 1.0mL CH,CL, iZ& F-78C T . 15 54
J& s B 30 246G ug 18] i AnAFAR AL A4 (1.0g, 2.65mmol) £ SmL CH,Cl, ¥ #9
Bk, A 12 24P e RS A EtN (2.3mL, 15.9mmol) 334 B_5 %44 78
EFIR, $8HH 30 9475, A 40mL TBME #= 50mL 484 NH,Cl &
. A BAKEHMA 30mL TBME FRA K. $4HF A MER 50mL 3
Kk, RARABETRABERE., FARAHELRE E# BRI/
LB LB 100: 1.5), 1F3| L EdReGATE BE,
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'H-NMR (CDCls, 300 MHz, 300K) 3 = 9.67 (s, 1H), 4.19 (dd, J = 6.6,3.2 Hz,
1H), 3.52 (ddd, J = 25.7, 10.0, 5.7 Hz, 2H), 2.44-2.47 (m, 1H), 1.78-1.87 (m,
1H), 1.07 (d, J = 7.0 Hz, 3H), 0.87 (d, J = 7.0 Hz, 3H), 0.86 (s, 9H), 0.82 (s,
9H), 0.03 (s, 3H), 0.00 (2s, 6H), -0.05 (s, 3H).

G 8.2: o 2-[MA(2,2,2- = M T A)|- BB A A BR T B8 (0.948g,2.74mmol, #
B8 Synthesis 1986, 16(11) 1285-1295 ¥ 34k & T ¥ 4)4)#= 18-A8-6 (2.0g,
10.0mmol)Z&£ 20ml THF J455% A 55mL 0.5M KHMDS # % X5k
(2.74mmol) F-78°C& 2. 5 2475, A 15 S4reyutREm PR 8.1 Wi
(1.029g, 2.74mmol) /£ 8 ml THF F 45k . F AR ER L RASMAE 0C T4
BB 45 547, KRB 20mL TBME #= 20mL 464 NH,Cl 5%, #4%
WA 10mL K, ¥ E4H, FHEKSKAIA 90mL TBME F B, #4549
AMER BREEIFAZRE. HEARHEFAE 10mL ERKT, 8310
st RE LR, WRARSE, FEMEHRXN-TE,

I 8.3: 4B 8.2 44 LEE(97mg, 0.21mmol)/E SmL CH,Cl, ¥ 8435 £ &,
A5.E T A 1.5M DIBAH #) F &i£#(0.42mL, 0.63mmol, 3.0 & ¥)F-78C
TRE, iR EREWTRE 0CHIH 30 447, LERLFM 10%4)
H,SO, RERS LR B, HEKER EtOAc I3 K). WA HHNE
F Ao Fark B fAAKIE R FaboFfo RALAKIER T, REARBRAETR., 1T
ARG, BT ik EE45I0(SI0,, TH/ACOEL9: )IF3| G & kK ey
Frg %R EE.

B 8.4: W83 &M RBEE(59mg, 0.14mmol)£ 4mL CH;CN/Et,0 b~
H(1: 3 viv)F WIS R RAAE T A PPh; (55mg, 0.21mmol, 1.5 %8). =
"t (14mg, 0.21mmol, 1.5 % ¥)F#(53mg, 0.21mmol, 1.5 )T 0CTLR
2, K% ERERAE 0CTHE 30 247, X E A NaHSO; K480
Kk, ¥4&/KER TBME £33 K). ¥&HHAHER IN HCL 4of

34



02803992. 0 oM P 3E29/35m

BB S AR KB R A RACA KR ek, RERABAETIR. TEFA
ZIREE, BiLbeik &L (SI0,, TH/ACOEL 20: NFR| Mk €K eg AT
TR Ak,

EHB] 9: (AR)-4-7 A K-55-=FKEX-(V)-[(2R, 3S, 45)-5-4-F AEF &
£)-2,4- = F R 3-(IRT A= F R F e ) /KB |--Eed 17-2-57

¥ %34 4 4985(3.61g, 6.69mmol)E 55mL CH,Cl, F #1532 £ AR
B T A SmOT{; (160mg, 0.27mmol, 4 mol%)F 23°C T, J4usHiE 84
BRAHE20CHILE 45 S48t A A dM 4-FREFE222-Z /8T
& GBS (2.27g, 8.03mmol, 1.20 % ¥, #& B Tetrahedron 1999, 55,
1607-1630 ¥ Ff ik ¢ 7 i 4|4/ 55mL CH,Cl, ¥ #i8%k., HmxT e, #
P 4% 649 BB A4 £-20°C F B3 30 54F, X BB E-10°CH HA 50mL
REEE, 2FE. HAMER 05N NaOH (S0mL)Feitfo F AL KB %
(S0mL)Ze %, B ABR4ET IR, iR HF A 2 R4, it bk &8 461L(SI0,, T
$/AcOEL 5: 1)E 73| L &K 0 47801059
'H-NMR (CDCl;, 300 MHz, 300K) & = 7.50-7.22 (m, 12H), 6.83-6.78 (m,
2H), 5.39 (d, J = 3.3 Hz, 1H), 4.00-3.83 (m, 4H), 3.78 (s, 3H), 3.08 (dd, J =
9.4, 6.5Hz, 1H), 2.72 (dd, J=9.4, 7.1 Hz, 1H), 1.98 (€% d, /= 6.8, 33
Hz, 1H), 1.60 (m, 1H), 1.25 (d, J = 6.5 Hz, 3H), 0.86 (d, J = 7.0 Hz, 3H), 0.81
(s, 9H), 0.76 (d, J = 6.8 Hz, 3H), 0.70 (d, J = 7.0 Hz, 3H), 0.00 (s, 3H), -0.02
(s, 3H).

£3H] 10: (4R)-4-F+ AA-55-=FKE-(N)-[2R, 38, 45)-3-BA5-4-FEAE
FEHA)-2,4- = F R RBA)-R 5 -2-5R

& 524 9 45 PMB B£(162mg, 0.25mmol)/& SmL CH;CN ¥ #455:& &
23°CTF A 0.5mL 48% HF /KEZAIE, B3 24 I e, Aiefemkbk S
KERAILR AR TBME 33 K). #4650 H AR AR EH
KA A RACHACE R A, FIABAAT R, R A0ke. @it
brig E#I0(SI0,, BI/ACOEL 3: 1)5 133 £ &K 69 478404 .
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"H-NMR (CDCl;, 300 MHz, 300K) & 7.45-7.05 (m, 12H), 6.85-6.75 (m, 2H),
5.26 (d, J = 3.5 Hz, 1H), 4.24 (d, J = 11.5 Hz, 1H), 4.15 (d, J = 11.5 Hz, 1H),
3.73 (s, 3H), 3.70 (qd, J = 6.9, 5.4 Hz, 1H), 3.32 (m. 1H), 3.15 (d, J = 5.0 Hz,
1H), 3.05 (dd, J = 9.3, 4.4 Hz, 1H), 2.97 (dd, J = 9.3, 5.1 Hz, 1H), 1.90 (£ €
% d, J = 6.8, 3.5 Hz, 1H), 1.58-1.40 (m, 1H), 1.22 (d, J = 6.9 Hz, 3H), 0.80 (d,
J =17.0 Hz, 3H), 0.75 (d, J = 7.0 Hz, 3H), 0.71 (d, J = 6.8 Hz, 3H); HRMS
(EST) m/z 568.2671 ([M+Na]"; C33H3oNOg #3+ H1E: 568.2671).

FH#HB] 11: (4R)-4-F A %-5,5-=F E-(V)-[2-((1S, 3R, 65)-3-(4-FEHL X
%)-6-F K -2,4- — R LK T-1-£)-QR)-A B A -Trd b -2-B

ERAABET, @%£&EH 10 4985(54mg, 0.10mmol)# 1.0mL CH,Cl,
BAEYTF 0CT—RERKRKRMA 4A &4 F 5% (55mg)# DDQ (30mg,
0,13mmol, 1.3 ¥ &). ¥AAHFGRKERLRAWAE OCTHHI 15 10,
BRI, LRt EFRIE, ATREHE PTLC (SiO,, 10x20cm F 44,
BI/ACOEL 2: 1), 33| 4 &b kAR,
'H-NMR (CDCl3, 300 MHz, 300K) 3 7.40-7.15 (B4~ m, 8H), 7.22 (d, J = 8.7
Hz, 2H), 7.07-6.94 (m, 2H), 6.82 (d, J = 8.7 Hz, 2H), 5.22 (d, J = 3.4 Hz, 1H),
4.49 (s, 1H), 4.00 (qd, /= 6.9, 3.4 Hz, 1H), 3.85 (dd, J = 11.2, 4.6 Hz, 1H),
3.75 (s, 3H), 3.13 (t, J=11.2 Hz, 1H), 3.11 (dd, J= 9.7, 3.4 Hz, 1H), 1.93 (&
% d,J=6.8, 3.4 Hz, 1H), 1.84-1.70 (m, 1H), 1.19 (d, J = 6.9 Hz, 3H), 0.85
(d, J =7.0 Hz, 3H), 0.72 (d, J = 6.8 Hz, 3H), 0.53 (d, J = 6.8 Hz, 3H).

B 12: (AR)-4-FAX-55-ZKE-(V)-[2-((1S, 3R, 65)-3-4-FHEX
A)-6-F £-2,4-—F K T-1-2K)-(2R)- A B A& |-E e -2 - B

3% 9.20g &) 6 49 —BE(21.6mmol)# 150mL CH,Cl, 5 RAE T2 TR
KA 2.8g KILHHAE 15 #2 4.83g B A58 — F 4B (24.9mmol, 1.22 E )42,
KT R RAHBEFE 2.5 DB, ZEitiE, HRARATRSE, F3a
IR YR T T R,
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%34 13: R, 4R)-3-£ 24 -4-((1S, 3R, 65)-3-4-FREEL)6-FH 24—
AR T-1-20)- KB T A B

£ 0CTF, & 825uL = F A B (5.84mmol, 2.9 % F)4& 13mL
THF/HMPA #4-%(85: 15 v/v)F 895 & ¥ T KB T iF473.65mL BuLi
(1.6M #) THLER, 5.8mmol, 2.9 B &). EOCT 150476, HRERA
W40 £-78°C I B 810uL TR T B5(6.0mmol, 3.0 L )4 ®, £-78C
T 30 9475, A 10 4P#4etE & RAH F i#de 529mg H B 13.2 B
(2.00mmol)4£ 9mL THF/HMPA (85: 15 v/v)F &4i5%k. £-78CTF 15 4%
& FE N RA MBI E 40mL 4o NH,Cl KER L, ¥4 /KEA TBME
B3 x40mL). #F4H A IE Aef NH,Cl AKERGBOmML). 4bfflL
PRIERZRGOmML) 7, ARBRETR. LRFAATRE, @ittt &bk
(Si0,, TH/AcOEt4: 1)/E, #F3| A &K GAFAIEM.
'H-NMR (CDCl;, 300 MHz, 300K, £ @& FMked iRy, s =3:1) %
49 £ R FH)K: §7.37 (d, J = 8.8 Hz, 2H), 6.85 (d, J = 8.8 Hz, 2H), 5.47 (s,
1H), 4.26-4.19 (m, 1H), 4.09 (dd, J = 11.3, 4.7 Hz, 1H), 3.78 (s, 3H), 3.70 (dd,
J =10.0, 2.0 Hz, 1H), 3.51 (t, J = 11.1 Hz, 1H), 2.51 (dd, J = 15.5, 8.2 Hz,
1H), 2.39 (dd, J = 15.5, 5.0 Hz, 1H), 1.98-2.17 (m, 1H), 1.92-1.78 (m, 1H),
1.44 (s, 9H), 1.04 (d, J = 7.1 Hz, 3H), 0.74 (d, J = 6.7 Hz, 3H); KRBt £ 65}
HAR: 8 7.34 (d, J = 8.9 Hz, 2H), 6.86 (d, J = 8.9 Hz, 2H), 5.48 (s, 1H), 4.08
(dd, J = 11.3, 4.7 Hz, 1H), 4.06-3.97 (m, 1H), 3.91 (dd, J = 10.1, 1.8 Hz, 1H),
3.79 (s, 3H), 3.52 (t, J = 11.1 Hz, 1H), 2.58 (dd, J = 16.0, 3.8 Hz, 1H), 2.39
(dd, J = 16.0, 8.7 Hz, 1H), 1.98-2.17 (m, 1H), 1.92-1.78 (m, 1H), 1.45 (s, 9H),
0.99 (d, J = 7.1 Hz, 3H), 0.73 (d, J = 6.8 Hz, 3H); MS (EI) m/; 783 (5,
[2M+Na]"), 403 (100, [M+Na|"), 347 (25, [M+Na - C;H;]").

YR 13.1: £-78CTF, # 12.62g F#4] 11 494255849 60mL THF 5%

FTTERAAETA 30 24P898 R 62mL 1M LiAlH, 49 THF 5%
(62mmol). £-78°C TFHLH 3 1ME, LEMRAHHARE 0°CH EARAA
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2.4mL 7K. 2.4mL 15% NaOH Kig#& = 7.1mL K& E, TR ERH R 4IT
R BLA THF #%#&(Q2 x 10mL). R IRRH A ZRE E Lm0 —F,
Rt HBad E€IRE. MARKAOmML), HRES LR, HRE
REZEREZLFHERREG—F, EOCTHII0 04RETR. ¥HEL
W R R AEG x 10mL). KERARFALTRE, F3)HERKRGMRFT
t4: 8

F& 13.2: £-78°CTF, & 3.10g £BE(24mmol)# 40mL CH,ClL 5% F F
FAAE FTREAF R 4.22g DMSO (54mmol)#) 16mL CH,Cl, K& Fo 5 %
13.1 #9355 85(6.20g)49 30mL CH,Cl, 354 . ¥ FTAF R B A f£-78°C T 4t
30 940, RE, QRS T #m 18.5mL = /& ZH(108mmol)
HHE-TSCTFHHM 1 MHZXEHEBE 0C. mAKTOML)HFE4EKEA
CH;Cl, #3(2 x 40mL). 43694 B A Hofe RALMAKIEZ (2 x S0mL)
sk, FMAMAETIR, RAALTRE. ABidbik 5540500, B5K
/AcOEt3: 1)B, 3| L EHKGFTTRE,

'H-NMR (CDCls;, 300 MHz, 300K) & 9.76 (s, 1H), 7.33 (d, J = 8.8 Hz, 2H),
6.86 (d, J = 8.8 Hz, 2H), 5.48 (s, 1H), 4.15 (dd, J = 11.3, 4.7 Hz, 1H), 4.07
(dd, J = 10.1, 2.50 Hz, 1H), 3.79 (s, 3H), 3.58 (dd, J = 11.3 Hz, 1H), 2.58 (qd,
J=7.1,2.5 Hz, 1H), 2.10 (ddqd, J = 11.3, 10.1, 6.7, 4.7, Hz, 1H), 1.24 (d, J =
7.1 Hz, 3H), 0.81 (d, J = 6.7 Hz, 3H).

F B 14:

38



02803992. 0 oM P ZE33/35m

A-50CTF, @8t FH LDA (0.71mmol, & 0.77mmol =53 & e
0.71mmol 1.6M BuLi #) T35 & A& 0°C F 4144 THF (0.30mL)&E& + F
EARAE TiRAEik4 13 492%H118mg, 0.31mmol)#) THF (0.30mL)%
R, LR RAHAEE-10CHAALBE THHA 10 4. RE, ¥R
BB h30 £-50CH B E THAF 30 94F. TR 84 959
(244mg, 0.42mmol)/£ THF (0.10mL)#= HMPA (0.10mL)RA % ¥ ¢85 %
B RAMA-S0C T 2 e, XEA TBME QmL)#HBH AMA
NH,Cl #94afaKiERCmL)Y . RE, FRA N RAHAE NaHCO; (2 x SmL)
#= TBME (2 x SmL)Z @] 48e. #4569 LE B A NaCl(SmL) k%,
FRMeSONH A TRE. 211 Si0, THEG% EtOAc/TIK), FE L E &
Re§ =4; MS (EI) m/z 801 (100, [M+Na]").

k4] 15:

BHHE T TR 15.3 49445 7 #(350mg, 0.39mmol)4 THF (10mL)&
& E-78°C F &2 LiAlH, (4.0mL 1M/THF &%, 4.00mmol)F1£ L £ 1.5
AR AR E-10C. RE, BiLiHe MeOH QmL)$K LR 5, H#EE
7B % B4047(15mL) A TBME (3 x S0mL)Z [ &-Be., 443 844 MR B F
R(MgSO,)H A ZREE ., Zhkik &#5(95% EtOAc/ TIMFE L & B AR
FrEa4; IR (KBr): vig2959s, 2930s, 2857s, 1472m, 1462m, 1250s,
1113m, 1083s, 1062s, 1038m, 1019s, 1005w, 856w, 835s, 774s; 'H-NMR
(CDCl;, 500 MHz,298K) 5 7.85 (dt, J = 9.0, 2.0 Hz, 2H), 6.88 (dt, J = 9.0, 2.0
Hz, 2H), 5.39 (s, 1H), 5.07 (d, J = 10.0 Hz, 1H), 4.10 (dd, J = 11.0, 4.5 Hz,
1H), 3.80 (s, 3H), 3.63 (dd, J = 5.0, 2.0 Hz, 1H), 3.62 (dd, J = 10.0, 5.0 Hz,
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1H), 3.52 (dd, J = 10.0, 2.0 Hz, 1H), 3.48 (t, J = 11.5 Hz, 1H), 3.43 (t, J = 5.5
Hz, 1H), 3.36 (dd, J = 10.0, 8.0 Hz, 1H), 2.51 (m, 1H), 2.34 (t, J = 12.0 Hz,
1H), 2.06 (m, 1H), 1.99 (m, 1H), 1.88 (td, J = 7.0, 1.5 Hz, 1H), 1.80 (m, 1H),
1.71 (br d, J ~ 11 Hz, 1H), 1.58 (s, 3H), 1.02 (d, J = 7.0 Hz, 3H), 0.91 (d, J ~
7 Hz, 3H), 0.91 (s, 9H), 0.90 (s, 9H), 0.89 (d, J ~ 7 Hz, 3H), 0.889 (s, 9H),
0.76 (d, J = 7.0 Hz, 3H), 0.75 (d, J = 6.50 Hz, 3H), 0.05 (s, 3H), 0.04 (s, 3H),
0.02 (s, 9H), 0.01 (s, 3H); *C-NMR (CDCl;, 125 MHz, 300K) 5 131.8, 131.7,
127.5, 114.5, 113.6, 101.2, 83.6, 78.6, 77.7, 73.5, 65.5, 55.4, 41.5, 38.3, 37.5,
35.4, 34.0, 31.0, 26.1, 26.0, 25.8, 23.3, 18.6, 18.5, 16.8, 13.8, 12.8, 12.3, 11.0,
5.9, -3.3, -3.4, -3.5, -3.6, -3.8, -5.1; MS (EI) m/z: 829 (7, [M+Na]"), 826 (17,
[2M +Ca]*"), 377 (90), 313 (100).

W 15.1: ABLF P EES] 14 4938 % (400mg, 0.51mmol)#] CH,Cl,
(10mL) & #& F F-78C F & 4w Et;N (714pL, 5.13mmol), K & & v
TBDMSOT( (586pL, 2.55mmol). B M &R 2 TR HFHEF 4 | 0.
IR JE ¥ B_RL %A £ NaHCO; (20mL)#= CH,Cl, (3 x 50mL)Z |8 4-fe. #
A H A NERS T HRMgS0)FAZRE., 2L Si0, L& (5% EtOAc/
Tit), 3L ERRGHER ZH; MS (EI) m/z 915 (100, [M+Na]h).

TR 152: @BHFFHFE 151 698 * % (561mg, 0.63mmol)%) THF
(15mL)#E& ¥ F-78°C F #/m LiAlH4 (6.30mL 1M/THF &%, 6.30mmol).
¥R L BRAYE | DEARGARE-ISC. RE, B SHFMESL R
£H47 8 KB R GOmLYER KL RA-4% 1k R B 578 F iR T BIABEHE, 30 94F
G, 5% EHB¥4AKER TBME £33 x 100mL). ¥A-F A MEF
B (NaSO,) A 2R, 2t Si0, 118 (5-30% EtOAc/T¥%), 33| L&
KEGFFE B, MS (ED) m/z 923 (100, [M+Na]h).
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F3 153: AHF T TR 152 4947 4(400mg, 0.49mmol)#) CH,Cl,
(0mL)&& T, FEETFHMEGN (338pL, 2.43mmol)F= T B BLA(SSHL,
0.74mmol). 20 B, FiRbHE NaHCO; (15mL)F» CH,Cl; (3 x 20mL)
Z A oEe. AT A I T BR(NaSOs) A 2Rk, 214 Si0, i
(10-20% EtOAc/T%%), FE| L Ed RIS H; MS (E) m/z 891 (100,
[M+Na]").
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