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Synthetic Strategy

[2+2+2] cycloaddition

jiadifenolide jiadifenin

seco-prezizaane-type sesquiterpenes

R R Ar CO.R
2
o= Gl malore @ T
Ny & c c cCHz
o 0 CH,



More Potent Neurotrophic Analogs

Danishefsky’s Work Theodorakis’ Work
HO CO;Me
0
(183%)2
o WOH (181%)*
0
o
/ (£)-1-demethyl jiadifenin
(148%)°
\ Me:m CO,Me
o WOH  (162%)?
o
0 (166%)°

(%)-jiadifenin

(=)-jiadifenclide
Danishefsky, S. J. et al. J. Am. Chem. Soc. 2006, 128, 1016-1022. Theodorakis, E. A. ef al. Chem. Eur. J. 2013, 19, 6398-6408.
a) neurite lengths enhanced relative to DMSO-NGF control



Synthetic Strategy

Me
R Me R
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c (0]
O o
[2+2+2] cycloaddition stereoselective functionalization
Me

C-5 methy,aﬁon Constr'uctfon of . (—)-jiadifenolide jiadifenin
pentacyclic/tetracyclic
system



[2+2+2] Cycloadditions of Enediynes

EI\T@ Cp*RuCl(cod)
\I/ (5 mol%)
s Z
N O\I'I// CICH,CH,CI
o 9
S

o *isomers
37%

o rt, 9 h

/\]@ Cp*RuCl(cod)
|\|/ (5 mol%) 3
Z » O
N 07/ CICH,CH,CI 0

o rt,5h 81% o

Shibuya, M.; Sudoh, T.; Kawamura, T.; Yamamoto, Y. Org. Biomol. Chem. 2015, 13, 5862-5866.



Functionalizations of Cyclohexadienes

e 1) 0=0
DMDO 2) thiourea
o ° (0] - )
o 66% 83% (2 steps)
o
e _OH Me 1) O=NBoc, 80%
0s0,/NMO 2) Mo(CO), 73%
o ° OH -« JN o ° ) Mo(CO)g, 73%
O 88% (o)
° © X=X
1) CuCl/DPEphos —
Mo ‘BuONa ok Xo
O inB N
o 9 (pinB), Ph
= X = N, 95%
“N=0  2)NaBO =N, \
= -+ = NPh
o) 67% (2 steps) X =CH, 83% }r
0

Shibuya, M.; Sudoh, T.; Kawamura, T.; Yamamoto, Y. Org. Biomol. Chem. 2015, 13, 5862-5866.



Difficulty of C-5 Methylation

WOR'

O g
RIIO 0
o © O
[Me] [Me]
congested tricyclic butenolide diastereoselectivity

T OR! i P N\=0
base ) WL :
o) 3 'H :
:pKa = 17.7°
H i in DMSO
- _ + (caled.) .
acidic y-proton of butenolide R i A ¥

a) Shibasaki, M. et al. Org. Lett. 2008, 10, 2319-2322.



C-5 Methylation of Butenolide
olr 1) (CH5),Si(CI)CH,CI °'\§

imidazole Smil,
~OTBS DMF, 41% ~OTBS MeOH, HMPA
-
o 2)Nal 7 0 THF, -78 °C
acetone 94% o 81%
I
05r 1) CS,, NaH, THF
o) } rt’ ?1: h, 1 7~ o 9H ~
H,0,, KHCO, CHj,l, 0 °C, 5 min Me \\ 4
T r
DMF, rt,26 h 2) AIBN, "Bu;SnH ~OH
92% toluene reflux, 1 h S fo)
61% (2 steps) Me o
\ Jiadifenolide

Kawamura, T.; Moriya, H.; Shibuya, M.; Yamamoto, Y. J. Org. Chem. 2019, 84, doi: 10.1021/acs.joc.9b02017.



R = dioxolanyl
X=CH,

[2+2+2]
cycloaddition

stereoselective
functionalization

C-5 methylation

.

Me (o}
jiadifenolide

Ho CO:;Me

Me 0
jiadifenin y

Shibuya, M.; Sudoh, T.; Kawamura, T.; Yamamoto, Y. Org. Biomol. Chem. 2015, 13, 5862-5866.
Kawamura, T.; Moriya, H.; Shibuya, M.; Yamamoto, Y. J. Org. Chem. 2019, 84, doi: 10.1021/acs.joc.9b02017.
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