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1. Introduction

Masayuki Hosaka

1.1 Potato cyst nematode (PCN)
*Causes severe crop losses in potato production.

*Cyst (left of Figure I)~ Strong barrier of PCN eggs against

external environment, Figuré 1. Potalo cyst nematode

=>»Make it difficult to exterminate PCN by agricultural chemicals.
«Juvenile PCN (right of Figure I) — Very short life in the absent of host plant.

=»Extermination by hatching stimulus is promising.

1.2 Solanoeclepin A

*Solanoeclepin A, which is excreted by the potato roots, shows significant
hatching-stimulating activity toward PCN. |
*Synthetic challenges of Solanoeclepin A

(1DABC ring system: stereochemistry of oxacycloheptanone (AB ring) and
Figure 2. The structure of Solanoeélepin_ A

highly functionalized seven-membered ring (C ring).
(2)DEF ring system: highly strained and stereochemically dense tricyclodecane skeleton.

1.3 This article

«First total synthesis of Solanoeclepin A

*Key reactions are (i)stereoselective construction of E ring by base-induced intramolecular
cyclization’ (ii) one-step synthesis of ABC framework by intramolecular Diels-Alder reaction.
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2. Results and discussior
2.1 Stereoselective synthesis of DEF ring system (Scheme 2 and 3).
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Scheme 3. The stereoselective synthesis of DEF ring system.
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*Bicyclic acetoxy nitrile 1 was available from 3-methylcyclohexenone in large

H \//j[i\H scale (26 %, 5 steps) reported by the authors.
© y *By the use of stercochemistry, stereoselective Grignard reaction and epoxydation
successfully proceeded, which determine the stereochemistry of E ring.

O i)

*The key base—induced cyclization reaction formed desired DEF ring system in-excellent yield.

u H }{ L oH *The steric hindrance of allenic structure allowed

oJ LDA O] N ) epoxy nitrile 8 to form E ring system.
ﬁé ;LfCN [:é 9—-01\1

2.2 Synthesis of right-hand segment 17 (Scheme 4).

By the use of chiral dioxaborolate ligand, stereoselective Simons-Smith

o}
W—NMe, . 3
3 reaction successfully proceeded.

C') NMes 7 .
J "‘Bjo>\"\(0 *Hydroxy groups were selectively protecteéd or functionalized for the next-
R0

g ABC ring formation steps.
IHC” .
: *The right-hand segment 17 was synthesized in 47% from compound 9.




Scheme 4. Synthesis of right-hand segment. o CONMe,
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2.3 Synthesis of ABC riﬁg system (Scheme 5).

Scheme 5. Intramolecular Diels-Alder reaction for the synthesis of ABC ring system
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«The precursor 20 for intramolecular Diels-Alder reaction was synthesized by the use of two

functionalized positions on six-membered ring of compound 17 A

?:*Otatiqntggthis bond «The key reaction for the synthesis of ABC ring system is intramolecular
1S Tesuric

Diels-Alder reaction, which can construct ABC ring system in one step.
«Steric hindrance between the TMS group and the cyclohexene ring restricts

rotation, which successfully led to desired sterc¢ostructure of AB ring.

2.4 Synthesys of Solanoeclepin A (Sckeme 6)

Scheme 6. Synthesis of solanoeclepin A

(1)CHACO,H, H0
(2)DMP, CH,Cl,

(3)5e0, (2.0 eq) (HCu{CAC), MeOH
1,4-diexane, H;O (2)Mel, AgoO, DMF
—_—e
e —_——————
o} 40% for & steps

DIBAL (3.0 eq) IBX (3.0 eq) ovbroduct
_— + byproducts
toluene CH4Cl,

-78°C, 5min HO:»- rt., 1h

43% for 2 steps

{(1YTMSCI, imidazole
DMF

2080, pyridine '
( )t-Buéﬂpy NalO, (3.0 eq)
. _———-
— = by OB MeCN

41% for 2 steps

{1 TMSCI

imidazole, DMF (1)DMP, CHLCl,
(2)H; ,PA(OH), , THF (2INaCIOy,, NaH.PO,
(3)CH;CCH, HO 2-methyt-2-butene
{(HTMSCI +BuOH, H,O

imidazole, DMF {3) 3M HCI

then THF,H.0O CH;COH, HO
e —_—

o . PR
62% for 5 steps 61% for 3 steps

Sofanoeclepin A

*The yield of desired stereostructure compound 26 was low because of .low stereoselectivity of

reduction of ketone 23.
= After the terminal alkene moiety was converted into ketone 28, selective protection and oxidation

afforded Solanoeclepin A successfully. -

3.Conclusion
Solanceclepin A was synthesized in 0.18% yield in 52 steps, starting from

3-methylcyclohexenone. The total synthesis of solanoeclepin A was achieved for the first time by
the two key intramolecular cyclization reactions.
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