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ation of Woollins’ reagent and carbonyl selenylation

rmation of Woollin's Reagent (W.R.)

ation of W.R. via two high-yielding methodologies.
 methods yield excellent results but differ primarily in the first stage: one faces challenges with 

 ammonia but has a fast reaction time, while the other uses milder conditions but requires a 
r reaction time.
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Figure 2  Form
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ation of heterocycles containing selenium, nitrogen, and oxygen atoms

aration of heterocycles containing Se/N/O from carbonyl compounds

rocycles containing only selenium

oollins, Org. Biomol. Chem. 2010, 8, 1655.
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Figure 3  Che echanistic proposals
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moselective reduction of conjugated 1,4-dicarbonyl compounds, stereoselective synthesis of (E)-olefins by a reductive coupling reaction and the respective m

elective reduction of conjugated 1,4-dicarbonyl compounds

X = S or Se
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paration of heterocycles containing phosphorus, and the formation of macrocyclic compounds along with mechanistic proposals 
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noic acid formation, sulfoxide reduction (with a mechanistic proposal), hydrogen replacement and organometallic transformations/formation 
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Further examples:

11. Organometallic transformations

a) Ligand substitution

Cr
CO

COCr
OC

OC

OC

CO

W.R.

Toluene
r.t., 1 h

Cr
COOC

Cr
OC CO

P Se
Se P

W.R.

Toluene
60 ºC, 3 h Cr

Se

CrO

O

Se
P

P

SeSe

(11a) Ooi, Inorg. Chim. Acta 2011, 366, 350.

Further examples: 
(11b) Robinson, Inorg. Chim. Acta 2016, 440,1.

+ 1 more 
product

+ 2 more 
products

58%

18%

b) 

O

(11

Fu
(11
(11

Cr
CO

Cr
OC

CO

CO

S
n-Bu

11

R, R' = Alkyl or aryl
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12. Natural product applications

11-82%
10 examples

O N

R''
i. W.R.
MeCN, reflux, 2 h

ii. NaBH4, MeOH
R'

O

O
R

R = Me, Et, i-Pr 
R' = Me, H
R'' = Me, i-Pr, t-Bu, Ph, Bn
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HN O
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R''
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O
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HN O
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2
O
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H
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O
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2
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H

82% 39%
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HN O

O
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2
O

Et
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37%

This study also demonstrates the possibility of obtaining one of the 
diastereomers (L-selenocysteine and its derivatives) with up to 99% 
diastereomeric excess, highlighting significant synthetic potential.
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HN O

O

Bn

2
O

Me

H

44%

a) Selenocysteine and derivatives

W.R.

p-xylene, 170 ºC
MW, 3 hO N

N

N

N

O

O

b) 6-Selenocaffeine

Se
HN O

O

Me

2
O

i-Pr

Me

22%

(12b) Antunes, Mole

c) Selenochrysin (a flavone derivative)

W.R.OHO

OH O

MeCN, 150 ºC
MW, 5 min

(12c) Antunes, J.
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