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Applications

o in electronic devices
as a photoconducting
and semiconducting element,

o as a decolorizer of glass,
o in the pigments industry,
o in metallurgy, 
o as an essential micronutrient.
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Alkene Preparation Through Selenoxides Decomposition
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Comparison of Physical Constants of Main Group VI Elements

Constants O S Se Te

Electronic configuration 2s2 2p4 3s2 3p4 4s2 3d10 4p4 5s2 4d10 5p4

Electronegativity (Pauling) 3.5 2.5 2.4 2.1
Ionization potential (V) 13.61 10.36 9.75 9.01

Bond
energy 

(kcal/mol)

X–X 33 63 44 33
X–H 111 88 67 57
X–C 85 65 58

pKa aqueous XH2 16 7.0 3.8 2.6
pKa aqueous XH 12.9 11.0 11.0
Covalent radius (Å) 0.66 1.04 1.17 1.37

Bond length 
(Å)

C–X 1.41 1.81 1.98
C=X 1.22 1.54 1.67
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Electrophilic Selenium Reagents
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Aromatic Chiral Diselenides

Selenium–Heteroatom Nonbonding Interaction
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Stereoselective Addition of Electrophilic Selenium
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Kinetic Resolution of Allylic Alcohols

Asymmetric one-pot Methoxyselenenylation Deselenenylation Sequence
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Addition of Aromatic Carbon-Centered Nucleophile

Selenolactonizations and Selenoetherifications

Competition between nitrogen and oxygen nucleophiles in selenocyclization
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Nucleophilic Selenium Reagents
Li2Se2, NaHSe, Na2Se, Na2Se2, KSeCN, [Et4N]2WSe4, P4Se10

LiAlH4 + Se LiAlHSeH + H2
THF

0 °C, 0.5 h

Woollins’ reagent

Michael/aldol tandem addition of magnesium selenolate
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Selenol Esters from Aldehydes 

Synthesis of Selenoformates
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Trimethylsilyl Radicals GenerationAcyl Radicals from Acyl Selenides

Imidoyl Radicals from Imidoyl Selenides
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Radical Clock Reactions

Newcomb, M. Tetrahedron 1993, 49, 1151;
Crich, D.; Hwang, J.-T. J. Org. Chem. 1998, 63, 2765.

Evidence for Mechanistic Proposals
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AdSe and AdS Substrates for SAM Preparation
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Modes of AdSe SAM on Au{111} Lattice

dry-annealed
(70 °C in air for 18 h)

Deposition from ethanolic solution
at room temperature)

High- and low-conductance
modes mixed randomly

High-conductive
dimer structure
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High- and Low-conductance Modes of AdSe SAM on Au{111} Lattice 

Two different binding modes
for selenols on gold:

Low conducting 
 blue circles
 (7  7) unit cell
 bind at bridge sites

of Au{111} lattice
 similar to the analogous

AdS monolayers

High conducting
 molecules in dimer pairs

(red circles) 
 (6√5  6√5)R15° unit cell
 bind at three-fold hollow 

sites of Au{111} lattice

Dynamic monolayer, molecules switching reversibly between the two sitedependent conductance states.
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Known Preparation of Adamantylselenol

Promices

Reality
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Known Preparation of Adamantylselenol
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Preparation of Diamondoid Thiols

6-150 molar excess of SC(NH2)2 is required depending on diamondoid
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Diamantoiddiselenides Preparation
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3 molar excess of SeC(NH2)2 is required
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Diamantoidselenols Preparation
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