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Introduction

Potassium selenocyanate (KSeCN) is an easy-to-handle
and readily available reagent. It is crystalline, colorless,
highly hygroscopic, and air sensitive. Non-adequate stor-
age may lead to its decomposition. This salt is soluble in
protic solvents and non-protic polar solvent such as DMF,
DMSO, NMP, and acetonitrile. 

This reagent is commercially available and seldom pre-
pared in the laboratory. It can be synthesized from metal-

lic selenium and potassium cyanide in hot water or
ethanol.

Methodologies employing KSeCN as the selenium source
in the synthesis of organic selenocyanates and isoseleno-
cyanates are practical and versatile. Because this function-
al group has a moderate reactivity, its conversion into
other functional groups is highly interesting, allowing the
formation of new C–Se bonds and the further generation
of compounds with significant synthetic,1 pharmacologi-
cal, and biological value.2

Abstracts

(A) KSeCN is used as an effective source of selenium in the synthe-
sis of symmetrical diaryl selenides 2. For example, Nageswar and
co-workers have developed a methodology for the synthesis of 2
with aryl halides 1 catalyzed by recyclable CuO nanoparticles under
ligand-free conditions in DMSO, using KOH as the base (conditions
a).3 Rao and co-workers reported the synthesis of 2 by copper-cata-
lyzed cascade reactions with 1 and CuI–trans-1,2-diaminocyclohex-
ane (L1) complex in water and using Cs2CO3 as the base (conditions
b).4 Under both conditions, a variety of aryl halides reacted with
KSeCN to give the corresponding products in high yield.

(B) Bouchet, Peñéñory and Argüello synthesized aryl methyl sele-
nides 4 and diaryl selenides 5 employing KSeCN and aryl iodides 3
using base-assisted photoinduced electron-transfer reactions.5 Aryl
selenolate anions can be formed in the presence of t-BuOK as an
entrainment reagent. Then, it can react with MeI or 3 yielding 4 or
5, respectively. In this work, the authors undertook a comparative
study of a set of selenium sources.

(C) It is well known that the selenocyanate anion can be introduced
into arenes by diazonium salt formation, followed by nucleophilic
displacement. Nakamura and co-workers, used this methodology to
obtain 1-iodo-2-selenocyanatebenzene (7) as an intermediate to gen-
erate alkyl ortho-alkynylphenyl selenides 8 which cyclize in the
presence of platinum, rendering 2,3-disubstituted benzo[b]seleno-
phenes 9.6 That cyclization proceeds by carboselenation through the
addition of a C–Se bond to the alkyne, followed by a direct 1,3-mi-
gration of the CH2R group.
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(a) nano-CuO (5 mol%), DMSO, 15 h, 110 °C (59–96%);
(b) CuI (10 mol%), L1 (10 mol%), H2O, Cs2CO3, 40 h, 100 °C (59–61%)
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(a) KSeCN, hν, t-BuOK, DMSO, N2, 3 h; (b) MeI

6
Ar = 1-Naph

4-MeOC6H4

2-MeC6H4

4-O2NC6H4

67%
66%
55%
75%

27%
21%
10%

–

7%
11%

–
–

+ +

NH2

I

SeCN

I

Se R

Ar

Se
Ar

R

a d

(a) HCl, NaNO2, NaOAc, KSeCN; (b) KEt3BH, RCH2Cl; 
(c) PdCl2, CuI, arylacetylene, DIPEA; 
(d) PtCl2 (5 mol%), toluene, 25 °C, 1 h (77–100%)
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(D) In the presence of an oxidizer, such as Br2, KSeCN forms
(SeCN)2, which plays the role of the electrophile in electrophilic ar-
omatic substitution reactions. This methodology was used by Shar-
ma et al. for the synthesis of thiazole 12. This compound is a
powerful PPARβ/δ ligand which may possess anti-cancer proper-
ties.7

(E) Chandrasekaran and co-workers have developed a protocol for
the synthesis of N-alkyl-β-aminodiselenides 13 from sulfonamidates
14 in the presence of KSeCN and benzyltriethylammonium tetrathi-
omolybdate ([BnEt3N]MoS4, 15) in a one-pot reaction.8 This metho-
dology has been successfully applied in the synthesis of
selenocystine derivatives and their direct incorporation into pep-
tides. 

(F) The C≡N triple bond of organic selenocyanates can react with so-
dium azide to form selenium-substituted tetrazoles.9 Chandramouli
and co-workers proposed a simple and convenient method for the
synthesis of selenyl tetrazoles 16 by a one-pot three-component re-
action between phenacyl bromides or 3-(2-bromoacetyl)coumarins
17, KSeCN, and sodium azide in ionic liquids.

(G) KSeCN reacts with acid chlorides or their analogues, thus ob-
taining isoselenocyanates. Ishihara and co-workers were able to syn-
thesize 1-thia-6-oxa-6aλ4-seleno-3-azapentalene (18) from thio-
carbamoyl isoselenocyanate 19 and β-diketone-derived anions 20.
Compound 19 was obtained by reaction of KSeCN with dimethyl-
carbamothioic chloride (21).10

(H) Dehaen and co-workers employed KSeCN and 1,3-bis(bromo-
methyl)benzene derivates 22a for the synthesis of homoselenocal-
ix[n]arenes (23, n = 4, 6 and 8).11a In a later publication, they
synthesized other analogues of 23 and demonstrated the coordina-
tion ability of those supramolecular structures to silver(I) ion
through the selenium atoms.11b
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(a) KSeCN, KBr, Br2, MeOH, 0 °C, 3 h (83%); 
(b) NaBH4, EtOH, 0 °C, 5 min, then, 10, 3 h (92%); 
(c) 11, MeCN, r.t., 2 h (93%);
(d) THF, 2.0 M LiOH, 0 °C, 1 h (91%)
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(a) KSeCN, acetone, reflux, 2–5 h; 
(b) 15, MeCN, r.t., 8 h, then satd citric acid, r.t., 2 h (30–99%)

R1 = H, alkyl, phenyl; R2 = Bn, Boc, Cbz, Fmoc; R3 = Me, Bn
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R = aryl, 3-(2-bromoacetyl)cumarin

(a) [Bmim]BF4, 100 °C, 3–7 h (75–90%)
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(a) KSeCN, THF, r.t., 1 h;
(b) 20, THF, refux, 2 h (21–38%) O R
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(a) KSeCN, EtOH, r.t., 0.5 h (96%); (b) 22a, NaBH4, THF, r.t., 3 h 
(m = 1, 67%; m = 3, 18%; m = 5, 9%)
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