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- roéts produce a hatching agent which acts in minute amounts
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SOLANOECLEPINA

Mol Wi.: 498,52

7rings’

@ stereocentra
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GLYCINOECLEPIN A

. Me soybean cyst nematode
structure elucidstion: _ -
= Fukuzawa, A.; Furusaki, A.; Mitsuhiko, ).; Masamune, T.

e J. cham Sac., Chem. Commun, 1985, 222
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= Mural, A.; Tanimoto, N.; Sakamoto, N.; Mnamuna.'r J. Am. Cham, Soc. 1988, 110 1985
- Watanabe, H.; Morl, K. J. Chemn Soc., Paridin Trans. 11881, 2019

-Corey,E.L; Houplt,llt J. Am. Cham. Soc, 1990, 112, 8967

-Corey, E.J.; Hong, B, J. Am. Chem: Soc. 19594, 116, 3149




COMPARISON OF THE HATCHING AGENTS

glycinosclepin A

hatching agent of the
soybegn cyst nematcde

CagWy(Q7, MW 446,63
4 rings, 6 stereocentra

" solanoaclepin A

hatching agentof the
potato cyst nematode -

. Trings, 9 stereccentra

WHY SYNTHESIZE SOLANOECLEPIN A?

solanoscliepin A

hatching agent of the
potato cyst nematede

CayHsyOg, MW 498.52
- 7tings, 8 stereocentra

- highly challenging, uinlque architecture: 3, 4, 5, 8 and 7-membered rings
- unavailable in ussful emounts from natural sources -
- why is it stable only at 2 < pH <7 and at temperatures <35 °C?

- can it play a role as a natural, snvironmentally banign nematocide as an
alternative to crop rotation, soit fumigation and other chemical trestments?

- which parts of the molecule are responsible for biological actlvity?
- are there simpler analogues with useful hatching activity?




~ RETROSYNTHETIC ANALYSIS |
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SYNTHESIS DIELS-ALDER PRECURSOR
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1) TS, pyricine, THF
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- DIELS-ALDER REACTION
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¢! T. Mukaiyama, N. lwasaws, Chem, Leil 1581, 29
M.R. Gminder, C.H. Eugster, Helv. Chim. Acta 1880, 73, 2190




'SYNTHESIS OF FRAGMENT A

1)HNOy, AGO

\. PP 1T py | 2) KOH, EIOH
ool S
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: % 52%
§:1 mixture of
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2) TRDPSCI
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RETROSYNTHETIC ANALYSIS:

solanceclepin A

(16 steps from furturai)




NOZAKI-HIYAMA COUPLING ESTER

Ph S0,CF; ph
tBu=g§i~Ph O Eﬁ:&é HBu=gr-Ph
. (] . H . . . .

—-—-.—-——.-’-
DEt

1) HF.pyridine, THF
2) TPAP, NMO, acetone

8-MEMBERED LACTONE
fh
MBu=§i=Fh 1) LUAIH,, sther 3
; 2) TEDMSC!, py, CHyCly :
% 3) Ac20, py, CHClp
Me ‘Me COzEt
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NOZAKI-HIYAMA COUPLING ALKENE

Q80,CFy ) rh
Eﬂ; . ' % Ly
2 aquiv _ : .

4 aquiv CrCly
1% NICY,
DMF, 18 h, 50°C

8%

RING CLOSING METATHESIS
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J, Huang, E.D. Stevens, S.P, Nolan, J.L. Petarsen
J. Am, Soc. 1908, 121, 2874k
84%
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" | COMPLETION OF THE LEFT-HAND SUBSTRUCTURE

Duo-llmin .
petiodinans
w “ o @ ( &Q@
' CI-I;OI. 80°C
L _ih

s TPAP and Ol - |
mm%'aﬁm 1) Cu(OAsly, MeOH, 80 °C
| 2) AgzO, Mel, DMF

mp172.5-173.5 L -
folo +495 {c =0.84, CHCly)

X-RAY COMPARISON
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solanceclepin A
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SUMMARY ON THE LEFT-HAND SIDE

D-phenyigiycine

i
| Banningshof, J.C.1.; Hiemstrs, H. et ol
Chem. Commun. 2000, 1465
., Chem. Soc., Perkin Trans. 1 2002,1683 . )
o, Chem. Soe., Forkh Trans. 1 2002, 1701 o ‘solanceckepin A

- MORE ELABORATE ANALOGUES
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Me Mé 530 HO

soleanosclepin A

- 10




. RETROSYNTHETIC ANALYSIS

light Me I}

Me - §<
\:t&m Pac” e e pao”
o] _ o
model sysmm : raguirec .

tor intramoiscular dioxenons photocycloaddtion, see :
Sato, M.; Abe, Y.; Takayama, K.; Sakiguchl, K.; Keneke, C. J. m.mcycl. Cham, 1981, 28, 241
Winkler, 2.D.; Mazur Bowen, C.; Lictta, F. Chen. fAev. 1885, 55, 2003
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PHOTOCHEMISTRY: MECHANISM

T mm.“"'""'" ¢'"' . ot

mlaofflve R. Srinivasan, K.H. Carl .kmmwummm
¢ RBH.Liu, G8 Hemmond, J. Am. Ghem. Soc. 1967, 9, 4806 -

see also: D. Andrew, A.C. Weadon, J. Am. Chem. Soc. 1968, 117, 5647

SYNTHESIS OF PHQTOCYCLOADDIT!ON
- PRECUR&DFIS o '

o B Y
0'Bu

—" O}“‘ g% ﬂ\f.l‘ll
(¢} 3} 020y {cat), NaXD, K

/“ugar Cr(h)
2) protection (N Ki-Hi .m) '

A
43%

| ’?o/}ﬂai:: 0\7&0}“
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* PHOTOCYCLOARDITION RESULTS
| | atralght

oW o8
h (300 rim) Lo
. ht
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. 0 t, 50 min . iV i .

5%

) S
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MECHANISM IN:MORE DETAIL .

'5-MEMBERED RING ESTER
1} le-"n squiv)
Qm!c& ’\lga DIIF %}c 18h
e o
Me0,C _ _ 2) *.ﬁ':.ﬂ%l
CHyClp, 1t

1 hv {300 nm)

m:mm
(&1 vA)

o m30min

- Ma0,C Mew Mo
78% €0:40 mixture

erystal structure of the
nor lsomer (mp 62-84 *C)

PO
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s-uEMBﬁEEp-mNG ESTER

CrCLy (4 oqulv) mdaﬁnn H]|
% “YIB’( b eg s
‘ hv (00 nm), 11, 2 h
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CROSSED VS STRAIGHT MECHANISM

‘cyclize directly to " =7 do not eyclize,
- crossed products - < butinstead return

HOW TO DI_STINGUISH_;_H_Y_DROXY_L GROUPS?

52% (2 mps)
cuco,ph
) 1) €SA
H Taso' Mo 2) et Taso'
i Ho' . " 52%{2 steps)
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'HOW YO APPROACH FRAGMENT 8%

-olanooclopln A
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6-UNSUBSTITUTED DIOXENONE

% w-{%}l—-%

- AT%
_ (it 67T%)
M. Sato, K. Sekiguchi, H. Owumm C. Kaneko, Synthesis 1985, 224 '

DIOXENONE FUNCTIONALIZATION

&b . ri 525 Y

18 h
PridgCi
THF, -78°C

”ﬁb . [""“Ei‘b} =g

For the lodine-magnesium exchange, ¢f. M. Abrardl, P. Knochel, Synfatt 1989, 1577
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SYNTHESIS OF THE B!CYCLO{2.—1 1JHEXANE |

o= M) S
=

CI.IN-HO;B {cat)

ACh = 5&1}0
10 min 90 min

36%.(2 staps)
CYCLOPROPANE SYNTHESIS
. OH
1) E13Sil1 0 1) (E10RPOCHCO.EL
OH imidazole, DMF NaH, THF, i, 1 h _
_bl- ___._..—____’..
OH  2) Swern oxid. £l 2) DIBAL-H, CHyCly & o8Ity
T1% {4 staps)
1) Zn{CHz1}z-DME
. CHyClg, 1,6 h
{Charstte's
resgent}
. 2) TBAF, THF
X-ray of the - H,
minor isomer " “oH OH
H . H
OH
mp §2-93 *C ol .

6% (40: 80 mixture)
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N ommn - L MecN,cal, Hy0,0% ||

- CYCLOPROPANECARBOXYLIC ACID- "

{40:60 mixture) ' _ TT%(40:60 mixture)

RuCly (cad), NalO,

Blasuw, R.H_s; Hiemstra, H. dlf.

Chem. Commun, 2000, 1463
J. Org. Chem, 2001, 86, 233 _
J. Chem, Soc., Peridn Trans. 1, 2001, 2250
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REDUCTION To-ﬂensmm;nmﬂ.
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SUMMARY ON 'THE APPndAcu T0 ﬁhAGMENT B

S Wﬁ e %:ﬂp-

- tll .
L tw(aoclnm) :

m H.H.,th'nltrll'lﬂll.

Lo Mc:mmunm1¢3
_ 7. J Org Cham. 2001, 88,233
Jchm&:c.,mrum.?m 2250

. FURTHER PLANS |

MeO- CHOH 1) [03 ' ' CCOaH
CHz _ CH;
. . . E Woltl-Kishner
: E typs reduction
o AW . Y
' o NeCOuH C
' O3; then reduction Me oatt
'."_ B L LT
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" FURTHER PLANS I

0 .
Z2X natural hatching agent
solanosclepin A, ural hatching agent;
PCN natural hatching agent L acHvity to PCN
H
L TY \ ' CO,H
Mels)
Me Ome” b‘ #H activel _
no activity H o
{racemic) Me Mo e (4 lsomers)
° - " activel

no actlvity
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