Synthetic Approaches towards Azaspiracid

In November, 1995, at least eight people in the Netherlands
became 1ll after eating mussels (Mytilus edulis) cultivated at
Killary Harbor, Ireland. Although human symptoms such as

AZA-1: nausea, vomiting, severe diarrhea, and stomach cramps were
AZA-2: reminiscent of diarrhetic shellfish poisoning (DSP), contaminations
AZA-3: of the major DSP toxins okadaic acid (OA) and dinophysistoxins
AZA-4: (DTXs) were very low.

AZA-5:

Isolation/ Structure elucidation:Yasumoto, JACS, 98, 120, 9967.

-2 mgisolated for 20 kg of whole mussel meat
-mouse lethality = 0.2 mg/kg

Mode of action is different from known shellfish toxins

R R R
Okadaic acid (OA) OH Me H
Dinophysistoxin-1 OMe H  Me
Dinophysis toxin-2 OH H Me
Dinophysistoxin-3 OAc H Me
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Configuration / Conformation

796

Molecular Formula: C,,H,,NO,, (HR-FAB MS) “

Extensive NMR and MS investigation use in structure determination
(*H, *C, HMQC, HMBC, HSQC, COSY, TOCSY, ROESY) i
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Figure 1. Negative ion FAB CID MS/MS spectrum and fragmentation
patterns of azaspiracid (1).

Absolute configuration and relative configuration
between the north and south half is known

«+----» NOE correlations
Figure 2. Interpretation of NOE correlations observed in ROESY spectra
for azaspiracid (1).
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Paper Chemistry (Group A, B, C, and D retros)
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Retrosynthesis - Nicolaou
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Retrosynthesis - Forsyth
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Retrosynthesis - Carter
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South Section - Nicolaou
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South Section - Nicolaou

Q [Wrong diastereomer]
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South Section - Nicolaou

1) (p-Cl-pyr)NTf,
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South Section - Forsyth
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South Section - Forsyth
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South Section - Forsyth
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South Section - Forsyth (revised)
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South Section - Forsyth (revised)
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South Section - Forsyth (revised)
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BnO

North Section - Forsyth
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North Section - Forsyth
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Observed diastereomer is found to be 2-3 kcal/mol &
lower than the natural configuration X-ray deter1mat10n

Axial attack of O-C(10) on oxomium ion C(13)
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North Section - Carter

P Ph
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North Section - Carter
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72%,84%

19



North Section - Carter
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North Section - Carter

TBDPS
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—_—_—

Lewis Acids

Observed diastereomer is found to be 7 kcal/mol
lower than the natural configuration (ab initio calc)
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»
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75%, 82% (ct), 60% (B)
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A -
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Synthetic Approaches towards Azaspiracid

y (10R 13R]

Unsuccessful Syntheses:

Forsyth —— Prepared 10R, 135 diastereomer

“ Carter ——> Prepared both 10R, 135S and

10S, 13S diastereomers

Cannot assume that the configuration present in a natural prod uct will be the
preferred one, even with most of the architecture intact

Successful Syntheses:
Nicolaou —— 27 total steps

23 steps (1.88%) from

5l

Forsyth ——— 29 total steps

X

22 steps (2.80%) from  THpo

[Natural products do not always have the most stable Configuration]
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