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Natural Products Isolated from the §§:‘
Zoanthids -

Zoanthoxanthin

Zoanthamine

Palytoxin
Zoanthusterone



Zoanthamine Alkaloids: Isolation and .
Biological Activity

Zoanthamine:
Isolation: Rao and Faulker, 1984 off the coast of India
Biological activity: Inhibits ear inflammation in mice

Norzoanthamine:
Isolation: Uemura, 1995 from the coast of islands south of Japan
Biological activity:
Prevents osteoporosis in vivo in ovarieoctimized mice RR_=HM,6\I= Zoanthamine
= H, Norzoanthamine
Cytoxicity against P388 murine leucemia cells
Inhibits human platelet aggregation

Zoanthenol:
Isolation: Norte, 1996 in the Canary Islands
Biological activity: Inhibits human platelet aggregation

Zoanthenol



Synthetic Efforts Towards
Norzoanthamine

Total synthesis:
* Miyashita, Norzoanthamine-2004

Partial syntheses:

Tanner
Williams
Uemura
Stoltz
Theodorakis
Kobayashi
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Miyashita’'s Synthesis of Norzoanthamine: eeeo
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Synthesis of the ABC Ring System oo
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The Kinetic Isotope Effect...Not Just °ssc
for Inorganic Chemists .
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Construction of the DEFG Rings

OTES
1. Hy, PtO,
, MeOH
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Completion of Norzoanthamine .

Al,O3, MeOH

81% (3 steps)

Norzoanthamine,

- 41 steps, 3.5% overall yield (average of 92% yield per step)

- Key steps:
IMDA to set stereochemistry at C-12 and C-22
Use of kinetic isotope effect for installation of alkyne
Bis-aminoacetalization for the construction of the DEFG rings
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Tanner’'s Approach to the ABC Ring System: E;E:
Model Studies on the IMDA Reaction 3
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An Unexpected Product from the

IMDA Reaction
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Getting the IMDA Reaction to work

OMOM
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toluene, A “ H
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1,3-diaxial interaction

16b-c
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Revised Synthesis of the ABC Ri ecs"
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o0
Fragment .
o 1. LIHMDS OH 1. PIVCI, pyr OMOM X
BrCH,CO,Et - OH 2. MOM’CpI}lDIPEA - _O \/\OTIPS
., Me 2. LiAlH, w,, Me 3. DIBAL m NEts, (+)-NME, Zn(OTf),
Me [ 519, Me r 4. SO4+Pyr, DMsO Me r
° DIPEA 78%
71%, 4 steps
OMOM
' OH
OMOM o OMOM OTIPS
HSnBuj, Cl,Pd(P(0-tol)3), - CuCl, Pd(PPhg)y AN OTIPS
, N\
Me ” MeN o, E,0, 0°C, 15 min e SnBuj =
OTIPS 95% ZL o7 o~ OPMB
e
o7 ~one~OPVB
82%
OMOM OMOM

1. MOMCI, DIPEA .
toluene OH 2. KHMDS, 0O, OMOM
205°C, 85% e H OTIPS P(OE);, toluene y H oTIPS
H m 3. LiAlH,; NalO, © H ‘

phosphate buffer
OPMB 79%, 3 steps

O OPMB



Coupling of the Fragments 1
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unoptimized

Key vinyl stannane prepared in 18 steps from (S)-carvone in 6%overall yield.
= Key steps: sterically demanding Stille coupling, IMDA reaction to form tricycle
= Coupling of tricyle and fragment A affords the entire carbon frame work
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Illlams’ h to the DEFG R 0cor
Williams’ Approach to the INg °cs
o0
System .
O Bn NCS, Nal H O Me 6 steps N
N NaHCO,, EtOAC /H ,N"/LO > 3
\ i VJ\M g . |
+, / e
Me g 96% 8 | 0
Ph o TBSO Me
@) Me
LDA, then
N3 | Me - _
| o Ho N
= H
/\/pr TBSO _ Me e’ e Ve @ A
CN OMe HMPA; N3 ZnCly, Et,0 H. _NH VNP
H;SO,, MeOH; TBSO Me reflux, 64% 7 Me R| Me
NaOH, 89% ! | Ph Me H |
10% AcOH/H,O I we PBus, THF I ve TBAF, THF Me
o 97% N= 47% 5
N3
Me
TBSO Me TBSO Me



References

Review: Behenna, D. C.; Stockdill, J. L.; Stoltz, B.M. Angew. Chem. Int. Ed. 2008, 47,
2365-2386 and references therein..

Miyashita, M.; Sasaki, M.; Hattori, |.;Sakai, M.; Tanino, K. Science. 2004, 305, 495-4909.
Sakai, M.; Sasaki, M.; Tanino, K.; Miyashita, M. Tetrahedron. Lett. 2003, 43, 1705-1708.
Juhl, M.; Monrad, R.; Sotofte, I.; Tanner, D. J. Org. Chem. 2007, 72, 4644-4654.

Juhl, M.; Nielsen, T. E.; Le Quement, S.; Tanner, D. J. Org. Chem, 2006 , 71, 265-280.
Nielsen, T. E.; Le Quement, S.; Juhl, M.; Tanner, D. Tetrahedron, 2005, 61, 8013-8024.
Tanner, D.; Tedenborg, L. ; Somfai, P. Acta. Chem. Scand. 1997, 51, 1217-1223.

Tanner, D.; Andersson, P. G.; Tedenborg, L.; Somfai, P. Tetrahedron, 1994, 50, 9135-
9144,

Williams, D. R.; Cortez, G. S. Tetrahedron, Lett. 1998, 39, 2675-2678.

Irifune, T.; Ohashi, T.; Ichino, T.; Sakai, E.; Suenaga, K.; Uemura, D.; Chem. Lett. 2005,
34, 1058-1059.



