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a.) Ph3PCH2OMeCl

KOtBu, THF

b.) 1M HCl,

acetone,

c.) NaClO2, NaH2PO4,
2-methyl-2butene

d.) PivCl, then
HN(OMe)Me HCl,
Et3N, DCM

1.) TESCl, Et3N,
DMAP, DCM

2.) DIBAL-H,
toluene, -78 °C

3.) PCC, DCM
4.) I2, pyridine, CCl4

5.) NaBH4, CeCl3,
MeOH, -78 °C

6.) TBSCl, imidazole,
DCM

7.) iPrMgCl•LiCl,

15-crown-5,

then G, THF,

-20 0 °C

8.) R-CBS cat., BH3•THF, THF, 10 °C
9.) MsCl, Et3N, DCM, -25 °C RT

10.) HF•pyridine (1 eq),
THF

11.) PCC, DCM

12.) (Bu3Sn)2, h Et3Al,
Davis' oxaziridine,
THF, 0 °C

13.) L-Selectride, THF, 0°C
14.) TBSCl (1 eq), imidazole, DCM

15.) H2, Pd/C, MeOH

16.) PhI(OAc)2, KHCO3,
MeOH, -10 °C

17.) NaH, then BnBr,
TBAI, DMF, 60 °C

18.) O, THF, -78 °C

19.) KOtBu, 18-crown-6, THF, 0 °C
20.) O3, pyridine, Et3N, EtOAc
21.) MeNH2, NaBH3CN, 4Å MS, MeOH

22.) BCl3, DCM, -40 °C
23.) TBAF, THF

24.) TPAP/NMO,
acetone

25.) H2, Pd/C, MeOH
26.) TiCl4, Et3N, MeOH
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M N (–)-acutumine
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OO

Ph Ph
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(R)-CBS catalyst

Total Synthesis of Acutumine
F. Li, S. S. Tartakoff, S. L. Castle, J. Am. Chem. Soc. 2009, 131, 6674–6675.
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O
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O

1.) i. VinylMgBr, CuI,

THF, -78 °C

ii. HMPA, Me2
iPrSiCl,

-78 °C RT

2.) i. 9-BBN, THF,
-78 °C RT

ii. V, Pd(PPh3)4,
K3PO4, DMF, 65 °C

3.) Eschenmoser's salt,
KF, 18-crown-6, 35 °C

4.) mCPBA, DCM, -10 °C

5.) W, then TESCl
THF, -78 °C

6.) NaNH2,
tBuOH, THF, RT

7.) 3N HCl, ethylene glycol,

THF, 55 °C

8.) Na, iPrOH,

PhMe 0 °C RT

P Q R S

T U

(+)-tubingensin A

IM1

Total Synthesis of Tubingensin A
A. E. Goetz, A. L. Silberstein, M. A. Corsello, N. K. Garg, J. Am. Chem. Soc. 2014, 136, 3036–3039.

Radical-Polar crossover ring closure: Org. Lett. 2007, 9, 4033.
Review of masked o-benzoquinones: Chem. Rev. 2004, 104, 1383.
Nakamura's chiral allylzinc reagent (O): J. Am. Chem. Soc. 1998, 120, 5846.
Anionic Cope methodology: J. Org. Chem., 2009, 74, 1187.

Org. Synth. 2005, 82, 108.
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