Enantioselective Total Synthesis of (+)-Vittatalactone
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Retrosynthetic analysis of (+)-vittatalactone (1)
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Synthesis of alcohol 4
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Synthesis of (+)-vittatalactone (1)
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2P(32H(CH \COLEL 0,07 12
Ph3 3 2 t, :
OH 4 OTBS ool rt., 86 % E-isomer OTBS

over two steps
. : 2,2-DMP, p-TSA (cat)
- - 0 -

ii) BH3-DMS, NaOH, HzOz,

> TBAF, THF, 93%
0°C tor.t., 86% OH OH 3 OTBS  er two steps

over two steps dr 84:16

IBX, DMSO, CH,Cly, r.t. 5
- CO,Et
Ph,PCH(CH5)CO,Et,
oxo " O ChaPGHICHsICO, oxo i

CH20I2, r.t., 87%

over two steps i) LAH, THF,

ii) p-TsCl, Et;N,

i : DMAP, CH,Cl
NiCl,-6H,0, NaBH.. , CH,Cly,

MeOH, 0 °C to r.t. 0.0 iii) LAH, THF, 0°C to r.t.
92% 7< 15 82 % over three steps




Synthesis of (+)-vittatalactone (1)
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A 12-membered to a strained 11-membered ring: first stereoselective
total synthesis of (-)-asteriscunolide C

O
O _ S

— O

(-)-asteriscunolide C 3

Asteriscus aquaticus N'ymyneH



Retrosynthesis of asteriscunolides Cand D
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Synthesis of allyl alcohol fragment 11

OH ; OMOM . DIBAL-H, CH,Cl,
MOMCI, i-PrNEt, .78 °C.2h
- o
O CH,Cl,, reflux

o) ! 0" 70 ii. PhsP*CH4Br, n-Buli
12 24 h, 95% 13 THF. 0°Ctort 16 h
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= 2%v12 - /MOEt
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88 (over two steps).




Synthesis of acid fragment 10
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Attempted intramolecular HWE-cyclization
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Synthesis of clavulactone analogues 26 and 27
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CH,Cl,, -78 °C, 45 min
/ 22 | 3 /\‘X/\[rOEt
OMOM ii. (Et0),P(0)CH,CO,Et OMOM O
14 NaH, THF, 0 °C to rt 15

16 h, 87% (over two steps)

Ii. (EtO),P(O)CH,CH3, 0
n-BuLi, THF, -78 °C, 2 h’ MI@(OB

ii. 4 N HCI, THF, reflux, 2 h OH O QEL
88 (over two steps).




An unsaturation to the lactone motif
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i. DMP, CH,Cl,, rt, 1 h
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ii. KyCOj3, 18-Crown-6 + 0
toluene, 60 °C, 12 h N o
66% (over 2 steps)

22 (1:1) 23
- o Q.
Reaction conditions yields of 3 based =
on 22 present
G-I cat. (10 mol%), @)

benzene, reflux, 72 h 54%

Se—:wlzc:rfé“rgfmgl‘)/?o 1 i (-)-asteriscunolide C 3
G-Il cat. (15 mol%)
toluene, reflux, 72 h 90%



