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Preparation of chalcogen-containing heterocycles using isoselenocyanates and their r
elatives
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(1) The cycloaddion of several nucleophiles having a triple bond or an appropriat
ive leaving group with the isoselenocyanates and the relatives was examined. (2) The cycloaddion of the is
oselenocyanates having a triple bond (or a leaving group) with some nucleophiles was also carried out. The

novel heterocycles containing a chalcogen element (Se, S, Te) were effectively obtained by these two orig
inal methods. The application and functionalities (structure and reactivity) were studied. Furthermore, th
e iodocyclization of these substrates and the nucleophiles was focused to give more functionalized product
s. The novel iodocyclization of the dichalcogenides was also found to prepare the heterocycles containing

a chalcogen element.



HIV

1991

Syntheticstrategy for the preparation of heterocydes-1
H

oy
R
C=Cc—R ~—M
O endo-dig mode
H
) M=Se,Te, S %R
exo-dig mode
12

C=C—R,
H
u N
R
C=C—R, Se
J cyclization
- . p—
NuH =C—R,
UYSEH
NR —
C=C—R,
H
N__No
TR
Se cyclization
_
C=C—-R,
N SeH
NR
Adduct
Cyclization
:
RTN=C=Se ] adduct
—— > Cyclization
NuH




-7, -12,17, 20

-11

@l @[ )—NH-R

\©i 12 m-

0_
13
-5, -6, 18
4
Ry
[C] Xt m-CPBA —

M
5 y — 2

-10 @/ M = Se, Te R,

R2
12 © 13
Ry
Ry ‘
=
edl A,
4 5
-1,4
14
4
-9
14, 15

6 -2

7 R1 1) R,—NH,
‘; @fvi @fvi .

2) 1,
X NHR;R; s
I e
N=C=S N

6 7 -SH, -SeH, -TeH 17




19 3
20
17
18
Synth. Commun., 1998,
28, 713-727. 3
3_
3
-2-4
R
o ;
gas
MH M
17 18
(o] jg
R
= @)
", O Nk
M—M M
19 /\© M =Se, Te, S
R 20
9
21
4
22
-1
R
. o
AN
Se—Sé - "
e
=
21 R = 22
22 4
11
1. .
2
, 2013, 37,
1-15
2. Haruki_ Sashida, Mamoru Kaname,
Mao Minoura, Studies on

Chalcogen-Containing  Heterocycles.
Part. 38. Regio- and stereoselective

10.

11.

tandem addition-iodocyclization
of 2-ethynylphenyl isothiocyanates
with N- and O-nucleophiles affording
4-(1-iodoalkylidene)benzo[d][1,3]thiazi
nes, Tetrahedron, 2013, 69,
6478-6487

Haruki Sashida, Shigeyuki Yoshifuiji,
Ruthenium tetroxide oxidation of
N-acyl amines: Basic studies and
applications for synthesis of optically

active compounds, Trends in
Heterocyclic Chemistry, 2013,
16, 1-17
1

2012, 36, 1-15
Haruki Sashida, Mamoru Kaname,
Kazuo Ohyanagi, Mao Minoura,
Studies on  chalcogen-containing
heterocycles. Part. 37. m-CPBA

oxidation of isoselenochromones and
isotellurochromones, Tetrahedron,
2012, 68, 10502-10509

Mamoru Kaname, Haruki Sashida,
Tandem addition-cyclization of
o-ethynylphenyl isothiocyanates
with N nucleophiles: difference of
cyclization mode between primary
and secondary amines, Tetrahedron
Lett., 2012, 53, 748-751
Haruki Sashida, Mamoru Kaname,
Rapid one-pot versatile preparation of
2-aminobenzothiazoles by  highly
efficient copper(l)-catalyzed
inorganic-free intramolecular

cyclization, Heterocycles, 2012,
84, 669-682
3 N-
, 2011, 69, 1109-1121

Haruki Sashida, PREPARATIONS OF
SELENIUM-CONTAINING
HETEROCYCLES BASED ON AN
INTRAMOLECULAR CYCLIZATION
OF SELENOLS AND RELAIVES,
Heterocycles, 2011, 83,
2223-2254

Mamoru Kaname, Haruki

Sashida,

Tandem addition-cyclization of
o-ethynylphenyllithiums and
isoselenocyanates: a convenient
preparation of functionalized
benzo[c]selenophenes, Tetrahedron
Lett., 2011, 52, 3279-3282

Mamoru Kaname, Mao Minoura,
Haruki Sashida, One-pot
copper-catalyzed tandem

addition-cyclization of o-iodoanilines



10.

with  isoselenocyanates for the
practical preparation of
2-aminobenzoselenazoles,
Tetrahedron Lett.,
505-508

2011, 52,

20
1,2-

2014. 3. 28-30

1,2- 2-

40
2013.12. 5-7
1,2- 2-

39
2013.11. 5-6
1,2- 2-

43
2013. 10. 17-19
O_

16

2013.9.18
Haruki SASHIDA, Mamoru
KANAME, Kazuo OHYANAGI, Mao
MINOURA, mCPBA oxidation of

isotellurochromenes and
isosel enochromenes, 12th
International Conference on the
Chemistry of Selenium and
Tellurium, Cardiff, Wales, UK
(2013. 7. 22-26)
Mamoru KANAME Haruki
SASHIDA, Facile and convenient
one-pot constructions of
2-amino- or 2-
imino-benzodiheteroles using
isoselenocyanates, Nagoya
Symposium, Nagoya (2013. 5. 23)
— O_
133 2013. 3.
O_
39
2012. 12.6-8
O_
38

11.

12.

13.

14.

15.

16.

17.

18.

19.

2012. 11. 5-6

O_

42
2012. 10. 11-13
Haruki Sashida, Takahiro Teramae,
Mamoru Kaname, RAPID ONE-POT

VERSATILE PREPARATION OF
2-AMINOBENZOTHIAZOLS BY
HIGHLY EFFICIENT
COPPER(I)-CATALYZED
INTRAMOLECULAR

CYCLIZATION, 25th  European
Colloquium on Heterocyclic
Chemistry, Reading/ UK (2012. 8.
13-17)

S O-
132 2012. 3. 29-31
_ 0-
1,3-
132 2012. 3.
29-31
38 2011.
12. 7-9
37
2011.
11.7-8
— -
2
41

2011. 10. 20-22
Haruki Sashida, Mamoru Kaname,
Kazuo Ohyanagi, A Novel m-CPBA
Oxidation of 1H-Isotellurochromenes

to Bis(o-formylstyryl) Ditellurides,
22nd International Congress
on Heterocyclic Chemistry,
Glasgow, Scotland (2011. 7. 31-8.
4)

Mamoru Kaname, Kohki Fujii, Mao
Minoura, Haruki Sashida, A

Convenient One-Pot Preparation of
2-Aminobenzoselenazoles by



Copper-Catalyzed Cyclization of

o-lodoanilines with
Isoselenocyanates, 22nd
International Congress on

Heterocyclic  Chemistry, Glasgow,
Scotland (2011. 7. 31-8. 4)

20.
o-lodophenyl isothiocyanates
2
131
2011.3.28-31
0

o 0
o 0

http://h-sashida.hu.labos.ac/ja

o
SASHIDA, Haruki
70102746
@
KANAME, Mamoru
70224582
®

MINOURA, Mao

30274046



