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OEt 1) MeMgBr, Cul (cat.), THF-Me,S .
' 1) LDA; prenyl bromide 'PrCHO, 17 min, 4 °C 1) Co(acac), (25 mol %)
TBAI, THF, -78 to -20 °C - 61% (dr=4:1at C-8) PhSiH,, O,, THF, 1t, 73%
2) Mel.i, THF, 4 °C; 2) TIPSOTT, 2,6-lutidine 2) MOMCI, 'Pr,NEt, TBAI
o 2N HCl aq. : CH,Cl,, -40 °C, 92% CH,Cly, rt, 96%
quant. (2 steps) .
2 (£)-3
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f C:) Ps 0 ?TIPS 1) LDA, TMEDA
' KHMDS; i XX, . THF,-78 to--20°C;

CH,CHO, -78 °C, 94%

prenyl bromide, TBAI

THF-HMPA, -78°C, 98% 2) Martin sulfurane

benzene, rt, 98%

1) NaHMDS
ethylene carbonate
MS 4A, THF-HMPA;
allyl iodide, 4 °C

1) AD-mix-a (0.4 mol %/Os)
MsNH,, H,0-BuOH, rt

—

1) HF-pyridine
pyridine, THF, rt

2) triphosgene, pyridine
CH,CI,, -78 °C
35% (dr=1:1);

column separation

2) PDC, DCE, 50 °C
83% (2 steps)

2) NaOAc, toluene -
200 °C (sealed tube)
87% (2 steps)

9: R = MOM (64%) MOMCI, ‘Pr,NEt, TBAI, DCE .
40: R=H (20%) - 110 °C (sealed tube), 96%

1) Hoveyda-Grubhs

_ 2nd catalyst (20 mol %)
toluene (0.5 mM)
reflux, 92% o

L.
-

1) LIOH, THF-H,0, rt

2) (PhSe),, PhiO,, pyridine
chlorobenzene, 140 °C (o}
70% (3 cycles)

2) Na,PdCl,, TBHP, NaOAc
H,0-AcOH-"BuOH, 75 °C
71% (2 steps)

1) I, CAN, CH,CN, rt
2) p-TsOH, toluene, 50 °C
80% (2 steps)

3) PdCl,(dppf)
Bu;Sn(prenyl)
DMF, 80 °C, 20%
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HO O +OH 1) Amberlyst-15 (H*) Bno O OAllyl 1) RhCI(PPh,), (10 mol %)
' allyl alcohol, 50 °C n , - DABCO, EtOH-H,0, 90 °C
~ HO™ NHAc  5) NaH, BnBr, TBAI Bno"™ NHAC  2) 2N HCl aq., THF, 50 °C
OH : .DMF, 4 °C OBn 82% (2 steps) o
52% (2 steps) :
14 15
(N acetylmannosamme) :
. OH
i NHAc
0w M. . 18
BnO Bn
/\E|I BnNHOH - CO,Me
N L.
NHAc N >
toluene reflux BnO NHAc neat, 150 °C, 10 min

82% OBn 98% (4 isomers)
17 [2+3]-cycloaddition
o OHH
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1) N-O clevage HO z | known OH |
-------------------- > OH Rt AcHN ~

2) deprotections; AcHN™ =
" dehydration . NH, HN NH

20 NH,

{(known intermediate) 21: Relenza
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