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- Complex alkaloid isolated in 1986 from Reniera sarai, a marine sponge
- Reported to have cytotoxic, antibacterial, and insecticidal, antioxidant properties
- Key synthetic challenges include:

- Five contiguous stereocenters, including quatenary center
- A highly decorated diazatricycloundecane core
- Two macrocycles
- Skipped triene
- Aldehyde-tertiary amine interaction

- Many synthetic campaigns
- First and only total synthesis reported in 46 steps by the Overman Group in 2006.

Reniera sarai

Location of Reniera sarai:
The Bay of Naples

Key Transformation:
Sulfonyliminium Ion Cyclization:Weinreb, S. M. J. Org. Chem. 1993, 58, 4945-4951.
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- Enables construction of the core
and sets the quatenary center
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Key references:

Total synthesis:
- Overman, L. E. J. Am. Chem. Soc., 2007, 129, 11987-12202.
Isolation:
- Cimino, G. Pure Appl. Chem. 1986, 58, 375-386.
Proposed biosynthesis:
- Mazarano, C. Tetrahedron Lett. 1995, 36, 707-710.
Biological study:
- Caprioli, V. Comp. Biochem. Physiol. 1992, 103B, 293-296.
- Mancini, I. Eur. J. Org. Chem. 2011, 3761-3767.
- Botana, L. M. Neuro. Res. 2017, 32, 368-380.
For other approaches to Sarain A see:
- Heathcock, C. H. J. Org. Chem. 1998, 63, 9616-9617.
- Cha, J. K. Heterocycles, 2004, 62, 407-422.
- Weinreb, S. M. J. Org. Chem. 2006, 71, 2078-2089.
- Mazarano, C. Eur. J. Org. Chem. 2006, 4106-4114.
- Qin, Y. Org. Lett. 2018, 20, 6701-6704.

Overman's System--Unprecedented cyclization via enoxysilane:
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5, BCl3, CH2Cl2

2. Me3Al, PhMe, rt
3. 3, LHMDS, THF, DMPU

78 to 55 °C
76% (three steps)
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2. Boc2O, DMAP
CH3CN, rt
94% (two steps)
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1. DIBAL, CH2Cl2
78 to 0°C;

then HCl, 0 °C to rt
2. NaOMe
THF, 0°C to rt
80% (two steps)

N

Ts

O

O

N

O

H

O

1. O3, NaHCO3
CH2Cl2, MeOH, 78 °C

then DMS, 78 °C to rt
2. CH2=CH(CH2)3MgBr
THF/Et2O, 78 to 10 °C
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3. DMSO, (COCl)2, Et3N
CH2Cl2, -78 °C to rt
76% (three steps)
Swern Oxidation

1. 4, KHMDS, THF
78°C to rt

DME, THF, 78 °C
71%, >20:1 d.r.

2. HF, H2O, MeCN, rt
3. TIPSOTf, Et3N
CH2Cl2
88% 3:2 E/Z
(two steps)
Wittig Olefination
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1. TBSCl, imid, MeCN

2. NaBH4, MeOH, 0 °C
3. TIPSOTf, Et3N, CH2Cl2
4. Na, naphthalene
DME, THF, 78°C
63% (four steps)
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1. 7, (5 mol%)
CH2Cl2, reflux

2. H2, Pd/C, EtOAc, rt
3. HCl, THF, rt
78% (three steps)
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1. PMBCl, NaHMDS
DMF, rt

2. TAS-F, DMA, 100 °C
3. KOH, EtOH, 90 °C
58% (three steps)
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3. 9, THF, 15 °C
42%, 3-4:1 d.r.
(three steps)
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3. K2CO3. MeOH, 0 °C to rt
55% (three steps)
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1. DMP, NaHCO3
CH2Cl2, 0 °C

2. 10, NaHMDS
DME, 78°C to rt
76% (two steps)
Dess-Martin Oxidation
Wittig Olefination
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1. Pd(PPh3)4, (15 mol%), LiCl
THF, rt

2. DIBAL, PhMe, 78 to 0 °C
64% (two steps)
Stille Cross Coupling

1. DMP, NaHCO3,
CH2Cl2, 0 °C

2. HF•pyridine,
CH2Cl2, 0 °C
49% (two steps)
Dess-Martin Oxidation
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