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– marine alkaloid from manzamine family, isolated by Kobayashi from Okinanwan sea sponge in 1997.
– only known member of manzamine family to contain a furan ring.
– contains bioactivities: anticancer, antifungal, and antibacterial. For example, IC50=1.3 µg/mL against 
murine lymphoma L1210 cells.
– availability limited (6 mg isolatd from 1 Kg of wet sponge)
– tetracyclic core with fused 6/5/5/5 ring system, fused 8-membered, and bridging 15-membered rings.
– representative total synthesis
           Nishida, JACS, 2003, 125, 7484; ACIE, 2004, 43, 2020.
           Kerr, JACS, 2007, 129, 1465.
           Dixon, JACS, 2009, 131, 16632.
           Vanderwal, ACIE, 2010, 49, 2830.
           Funk, OL, 2010, 12, 4912.
           Evans, JACS, 2013, 135, 9338.
           Clark, ACIE, 2016, 55, 4332.
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Pyrrolidine synthesis via a nitrone/cyclopropane cycloaddition
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<Three component cycloaddition> Kerr, ACIE, 2003, 42, 3023; OL, 2004, 6, 139.

<Application to pyrrolidine synthesis> Kerr, OL, 2005, 7, 953.
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Yb(OTf)3 (15 mol%)

4Å MS, 100 ºC
87%

1. DIBAL, CH2Cl2
    –78 ºC, 87%

2. 

   tBuOK, THF, rt
           93%

Pd(PPh3)4 (cat.)
Ag2SO4

NEt3, DMF
reflux, 82%
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(+)-nakadomarin A

1. LAH, THF, 0 ºC
2. MsCl, NEt3, DMAP
    CH2Cl2, –78 ºC to rt
    79% over two steps
            (14:1 dr)

3. NH3, EtOH/THF, reflux
4. ClC(O)(CH2)4OTBDPS
    NEt3, CH2Cl2
    77% over two steps

NiCl2•6H2O
NaBH4

Na2CO3
MeOH/THF

–40 ºC
67%, 14:1 dr

1. SmI2, THF
    (5:1 isomeric ratio)

2. MsCl, NEt3, DMAP
    CH2Cl2, 0 ºC
3. tBuOk, THF, –25 ºC
    65% over three steps

Grubbs II (20 mol%)

CH2Cl2 (0.2 mM)
reflux, 84%

1. MeOH, AcCl
2. DMP, CH2Cl2
    70% over two step

3. tBuOK, MePPh3Br
    THF/tol., rt

1. Grubbs II (20 mol%)
    CH2Cl2 (0.2 mM)
    reflux (E:Z~6:5)

1. DDQ, CH2Cl2/H2O
    56%
2. ClC(O)(CH2)4OBn
     NEt3, CH2Cl2
     89%

1. BCl3, CH2Cl2, 71%
2. IBX, DMSO
3. tBuOK, MePPh3Br
    THF/tol., rt
    30-45% over two steps

2. Red-Al, tol., reflux
    20% over three steps
    for (Z)-isomer

(used as crude mixture containing 
inseparable P(O)PPh3)

I. S. Young, M. A. Kerr, JACS, 2007, 129, 1465.
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