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Enantioselective Total Synthesis of (+)-asteriscanolide
Via Rhodium(l)-catalysis

1) Zn(OTf), (20 mol%)
ligand A (65 mol%), EtsN HO
toluene, 55 °C, 90%, 94% ee B

=
2 + 3
2) Red-Al, THF, 40 °C, 92% w
N
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TBDSCI TBSO 0.2 atm CO + 0.8 atm N,
imidazole, DMAP o 5 mol% [Rh(CO).Cl], 6
DMF, 40 °C - m toluene, 90 °C, 70%
96% N
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1) T1,0, 2,6-di-Bu-Py

DCM, 25 °C, (regioisomere: 88:12) 1) MCPBA, EtOAc, 0 °C

2) Fe(acac); cat., NMP (10 equiv.)
MeMgBr, THF, —10°C
58% over 2 steps

2) teramethylpiperidine
n-BuLi, Me,AICI
benzene, 0 °C

86% over 2 steps

1)Py, DMAP
1) PMBCI, NaH triphosgene
2) TBAF THF/Benzene, 30 °C

3) DMP, NaHCO4 then PhSeH, 30 °C
4)DIBALH, -78 °C 2) SnyBuH, AIBN

62% over 4 steps benzene, reflux
(95 % over 2 steps)

1) DIBAL-H, DCM H, Pd/C
-78°C EtOH, 60 °C
> -
2) MsCl, EtsN, DCM dr = 66:34
25 °C, 85% over 2 steps
RuCl3 NalO,4
> (+)-1
MeCN/CCI4/H20 C1 5H 2203

(1:1:1), 25 °C, 59% IR: Umax = 1769,1698 cm—!
CNMR: § = 213.6, 177.8 ppm

C15H2407
1/ Give the missing structure 2, 3, 6 and 8 and (+)-1.

Master student:
2) Propose a mechanism for the transformation 7 to 8.

PhD student:

3) Explain the geometric control during the reduction with Red-Al
4) Proposed a mechanism for the Rhodium step

5) Give a mechanism for the transformation (9 to 10)

Note: Ligand A is a pseudoephedrine derivative.



Solution:

Synthetic Plan: (Question 1)
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imidazole, DMAP

DMF, 40 °C

1) Tf,0, 2,6-di-Bu-Py
DCM, 25 °C, regio 88:12

2) Fe(acac)3 cat., NMP (10 equiv.)
MeMgBr, THF, <10 °C
58% over 2 steps

1) PMBCI, NaH
2) TBAF

3) DMP, NaHCO4
4)DIBALH, —78 °C
62% over 4 steps

1) DIBAL-H, DCM
-78°C
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1) Zn(OTf), (20 mol%)
ligand 8 (65 mol%), EtsN HO
toluene, 55 °C, 90%, 94% ee

=
m toluene, 90 °C, 70%
96% N

2) MsCl, EtsN, DCM
25 °C, 85% over 2 steps

DMP, NaHCO3
DCM, 25 °C

46% (13) and 24 % (14)

N
2) Red-Al, THF, 40 °C, 92% \q
N

0.2 atm CO + 0.8 atm N,
5 mol% [Rh(CO),Cl],

1) MCPBA, EtOAc, 0 °C

2) teramethylpiperidine
n-BulLi, Me,AICI
benzene, 0 °C

7 86% over 2 steps

1)Py, DMAP
triphosgene
THF/Benzene, 30 °C

2) PeSH, 30 °C

3) SnzBuH, AIBN
benzene, reflux

(95 % over 3 steps)

H, Pd/C
EtOH, 60 °C
_

dr = 66:34

RUCI(.;Y Na|O4

R

MeCN/CCl,/H,0
(1:1:1), 25 °C, 59%

‘ 1) TMSOTH, 2,6-lutine T

2)1 M HClI, Et,0
48% brsm
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Py, DMAP, triphosgene
THF/Benzene, 30 °C

»

then PhSeH, 30 °C
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Comments:
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