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iii) Functionalization of proline
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Synthesis of O-alkyl, N-acyl hemiaminals

Electrochemical oxygenation versus anionic oxygenation

'' The anionic oxygenation protocol was abandoned for safety considerations and the 
general unpredictability of hazards, as well as complexity of the reaction mixtures'' - 
Hudlicky and coworkers
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S
O

O

R

S
O

O

R

F(66-80%)

Pt anode
Et4NF•3HF
DME

Hou, Y.; Higashiya, S.; Fuchigami, T. J. Org. Chem. 1997, 62, 8773-8776.

Dawood, K. M.; Higashiya, S.; Hou, Y.; Fuchigami, T. J. Org. Chem. 1999, 64, 7935-7939.

Higashiya, S.; Narizuka, S.; Konno, S.; Maeda, T.; Momota, K.; Fuchigami, T. J. Org. Chem. 1999,
64, 133-137.

Marko, I. E. Tetrahedron Lett. 2000, 41, 4383-4387.



Group Meeting
12/7/2005

Narendra Ambhaikar Electrochemistry in Organic Synthesis

Br
H

O

Me

Me

Me

OTBS

OTBS

TBDPSO

Me

O

TBDPSO

Me

O

Me

H
OTBS

Me

Me

RVC anode (0.2 mA)
2,6-lutidine, LiClO4
20% MeOH/CH2Cl2
2.44 F/mol
(70%)

O

R1

O

Br

TMSO

R1

O O
O

R1

R2

Mg, CuI
TMSCl

C anode, LiClO4

i-PrOH/MeCN
2,6-lutidine
const. current

+

Sythesis of [6-7-5] guanacastepene core (Trauner, 2005)

Total synthesis of (±)-alliacol A (Moeller, 2003)
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Intramolecular anodic olefin coupling reactions

These reactions reverse the polarity of the electron rich olefin to be oxidized, transforming it into an electrophile
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Electrooxidative cyclization of (±)-Laudanosine (Miller, 1971)

1.1 V
LiClO4

Na2CO3

(52%)

-e-

- ROH

- 2H+

ANODIC OXIDATIONS

Mihelcic, J.; Moeller, K. J. Am. Chem. Soc. 2003, 125, 36-37.
Asymmetric synthesis: Mihelcic, J.;Moeller J. Am. Chem. Soc. 2004, 126, 9106-9111.

Hughes, C. C.; Miller, A. K.; Trauner, D. Org. Lett. 2005, 7, 3425-3428.Whitehead, C. R.; Sessions, E. H.; Ghiviriga, I.; Wright. D. L. Org. Lett. 2002, 4, 3763-3765.
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Miller, L. L.; Stermitz, F. R.; Falck, J. R. J. Am. Chem. Soc. 1973, 95, 2651-2656.
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Electrochemical Heck Reaction

- Requires no ligand and no high temperatures

Trapping of N-centered radicals and radical cations
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Generation of NO3•, then its addition to olefin to form the most substituted radical, then further 

oxidation to carbocation and finally trapping by MeCN to form oxazole after loss of NO2
+

Oxidation of ethers using an 'Electroauxiliary'
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Y = heteroatom, EA = electroauxiliary, a group that is attached to a substrate to 
reduce its oxidation potential. Enables oxidation of the substrate. It also avoids over-
oxidation of the product.

Electrochemical Nozaki-Hiyama-Kishi coupling

Catalytic amounts of chromium (7%) and nickel (3%) are generated from a pre-
electrolysis of a stainless steel rod make it environmentally friendly.
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Electrochemical Ni catalyzed coupling between aryl halides and "-chloroesters
Tokuda, M.; Fujita, H.; Miyato, T.; Suginome, H. Tetrahedron 1993, 49, 2413-2426.

Shono, T.; Chuankamnerkarn, M.; Kaekawa, G.; Ishifune, M.; Kashimura, S. Synthesis 1994, 895-897.
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Electrochemistry in organometallic reactions
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Total synthesis of 1-sterpurene (Little, 1986)
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in the presence of CeCl3 (73%, 14.8:1).
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Moens, L.; Baizer, M.; Little, D. J. Org. Chem. 1986, 51, 4497-4498.

Formal total synthesis of quadrone (Little, 1990)
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Sowell, G. C.; Wolin, R. L.; Little, R. D. Tetrahedron Lett. 1990, 31, 458-485. 
Group Seminar by Carlos Guerrero on 'Quadrone'

Little, R. D. Chem. Rev. 1996, 96, 93-114.
Kende's intermediate


