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Structural features:
] Strained trans bicyclo[3.3.0]octane
[ 7 Contiguous stereocenters:

two vicinal quaternary
1 No total synthesis reported

4B-acetoxyprobotryane-93,15a-diol (6)



Cal SE: A =~13.0 kcal/mol
Exp SE: A =~6.4 kcal/mol

trans-fused [3.3.0] cis-fused [3.3.0]

o
~ H
NH
\_N 2
N nlllCI
HN\( N ulllOH
\
NH, }—NH

NH, palau’amine (2)

‘, H
‘
Me Me

B-funebrene (3)




H
d) Pd(OAc), Me
DPEphos Me
-

h) TMSOTf
i) p-ABSA,
pBU  Me

—_—
then Me

[(PhaP)3CuH]g e
28%
(ove; 21 [X-ray] <'sleps) 34:R = TMS
4 steps) ) hv i (63%)
Me k) DIBAL-H;
[) Rh(PPhg3)3Cl gll?/luPOH'
m) TBAF Ms -
- o
40%  Me CHO (93%) |,
over s
_ 2 steps) Me
5. (-)-presilphi- 36: R = TMS 35 R = TMS

perfolan-8-ol

J. Am. Chem. Soc. 2017, 139, 5007.



Scheme 1. Retrosynthetic Analysis of 44-
Acetoxyprobotryane-94,15a-diol (6)
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Asymmetric
Weitz-Scheffer-type Epoxidation
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Eschenmoser-Tanabe-type fragmentation

Synthesis of cyclic alkynones: Synthesis of acyclic alkynones and alkynals:
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“ Reagents and condition: (a) Supporting Information and ref 4; (b) IBX,
DMSO, 85 °C, 72%; (c¢) H,0,, NaOH, H,0O-MeOH, 0 °C, 88%; (d)
H,NCONHNH,*HCI, NaOAc, H,O-EtOH, rt, 89%; (e) Pb(OAc),, CH,Cl,,
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Copper-Catalyzed Cross-Coupling of
Diazo Compounds with Terminal Alkynes
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Scheme 1 Copper-catalyzed cross-coupling of diazo compounds with
terminal alkynes
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Transition Metal-Mediated [4+2] Cycloaddition Reactions

B electronically dissimilar diene and dienophile
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B Electronically similar diene and dienophile
(electronically neutral dienes and dienophiles )

7 N\ AN
+M s A ANy
+ M M M-catalyst
| |
[ ) — = - =
M M

O T _
M' = Rh(Ill)L,, or Ni(Il)L,,




t

(1.0 mol%)
TFE, 20 min

Me

91% (a:b = 5:1)

Org. Lett. 2016, 18, 4932.




Table 1. Asymmetric Rh'-Catalyzed [4 + 2] Cycloaddition
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Figure 1. Plausible reaction mechanism.
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a) Rationale for the stereochemical outcome of rhodium-catalyzed [4+2] cycloaddition

rhodium complex of 10 rhodium complex of 10a
(more hindered) (less hindered)

b) Stepwise rhodium-catalyzed [4+2] cycloaddition via 10a
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Benzilic acid rearrangement P52
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Summary

B Achieved the first and asymmetric total synthesis of the highly
strained 4p-acetoxyprobotryane-9p,15a-diol (6) via a linear
seguence of 14 steps

B The synthetically challenging [6-5-5] tricyclic ring system of 6
was synthesized via an asymmetric Rhodium-catalyzed [4 + 2]
cycloaddition reaction, followed by a unique and very mild
benzilic acid type rearrangement

B The first application of a chiral rhodium complexcatalyzed [4 + 2]

reaction In natural product synthesis



