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23a, R =TBS, 95%
23b, R = MOM, 85%
phenol A (8), R=H, 91%

Gram scale | Frémy's salt

22a,R = TBS, 0%
22b, R = MOM, 73%

21a,R = TBS, 75%
21b, R = MOM, 82%

18a, R = TBS, 95%
18b, R = MOM, 95%
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24a, R = TBS, 92% stoloniferol B (7)
24b, R = MOM, 80% phenol A (8) 8 steps from 15, 20
9,R=H = unstable 54% overall yield
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Catalytic Asymmetric § . . 28,57%,R=Me
25 Cyanosilylation ;. condilit)11527 formal C-H bond insertion 28a, 59%, R = Bu 29
NaH Entry Condition Product (yield)
:. ------- ——ee : 1 Cul, Et;N, 50 °C 36 (75%)
» H 2 FeCly, EYN, 23 °C 37 (28%)
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1 +Bu 0 ¢l O +Bu} f T™SO Me 8 Piperidine, AcOH, 23 °C nd.
: i | gregatin A (13), R= Me, 47% ] o] x 9 Quinoling, 120°C nd.
) tBu +Bu i | 4 steps from 25, 24% overall yield 10 10 mol % C1, 10 mol % TFA, DMSO, 23 °C  nd.
) H 11 10 mol % C2, DCE, 30 °C nd.
H (5,5)-26 N ,372' R= ’Bu-_eole — 31 Gram scale 30 12 10 mol % C1, DCE, 30 °C 35 (5%)
13* 10 mol % C1, DMSO, 30 °C 35 (77%)
14 10 mol % C1, DMF, 30 °C 35 (68%)
15 10 mol % C3, DMSO, 30 °C 35 (31%)
16 10 mol % C4, DMSO, 30 °C 35 (16%)
17 10 mol % CS, DMSO, 30 °C 35 (29%)

A. Total synthesis of asperones A (1) and B (2)
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(exo:endo = 7:1) (entry 13). Notably, both the d
o O'Bu C1,DMSO the einchona shlm:kzm ss:nli:ly or uhi:viima::ma:ﬁ:ty
o “Me ' * (Tables 5254 for detalls).
Me Me Me  [5+2] cycloaddition
24a,R=TBS 32
24b, R=MOM 42c, exo, 31% (precursor for asperone A) 42¢', endo, not observed o
9, R=H Et

Influence of protecting group on the diastereoselectivity:
R = TBS, 42a:43a = 1:0, 85%
R =MOM, 42b:43b = 5:1, 87%

asperone A (1)

AG = 0.0 kcal/mol (favored)

AG = 2.9 kcal/mo! (disfavored)

H
7
S e C
Me Me
—

R =H, 42c:43c = 2:1, 46% (over 2 steps from 8) o
HOOC HOOC,
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HF aq.
not double Michael
m z: :g,“b not concerted (stepwise)
99% for 42c/43c

asperone B (2)

43c, exo, 15% (precursor for asperone B)
AG = 0.3 keal/mol (less favored)

43c¢', endo, not observed
AG =3.8kcal/mol (most disfavored)

exo adducts are thermodynamically favored to avoid the steric repulsion

from 13C KIE experiment
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unstable 
used directly without purification
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大平 進が「完了」にしました
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formal C-H bond insertion
(Roskamp homologation)
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the use of unconjugated alkene was crucial
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exo adducts are thermodynamically favored to avoid the steric repulsion
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