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Chemistry of thermally stable monosubstituted thiophene S-oxide and related
compounds
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Thiophene S-oxide does not possess sufficient electron density for aromatization
and thus readily dimerize in a [4+2] (Diels-Alder) manner. Introduction of two substituents on the
thiophene ring has been required for their kinetic and/or thermodynamic stabilization for nearly a half
century.

We have succeeded in the synthesis and characterization of thermally stable monosubstituted thiophene
S-oxide and S-imides stabilized by EMind (1,1,7,7-tetraethyl-3,3,5,5-tetramethyl-s-hydrindacen-4-yl)

group on the 3-position. In addition to the molecular structures determined by X-ray crystallography,
inversion barriers at the three-coordinated sulfur atoms have been determined by a coalescence method
using diastereotopic C-3 and C-5 indacene carbon atoms as a 13C-NMR probe.
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Table 1.

Entry R in Time/h Product Yield/%

HNR

1 SO,pTol 2 6a 83
2 SO,Me 5 6b 53
3 CO,Et 4 6C 86
4 Co,tBu 5 6d 68
5 CN 3 6e Il 47

[a] The CN group was replaced by the COCF,
group during the reaction.



4 an
7
N

‘)ﬁ EMind

: MeO,C CO.Me \/—/<

EMind 2(2 equiv)2 /+\

{ \; Rn(OAC)q /f\
S (1mol%)  Me0o,c”>CO,Me

4 toluene 7. 57%
Scheme 3
S- 5 S-
EMind

Fig. 2 Molecular structures of 3-EMind
thiophene 1-oxide 5: (a) top, (b) side and
(c) front views

S-

BC-NMR

inversion
at sulfur

Diels-Alder

(DVAD)

“ Intramolecular [2+2+2] cycloaddition of
dialkynylcarbodiimides: synthesis of
L-shaped 1t -extended compounds with
pyrrolo[1,2-a][1,8]naphthyridine corner
units” , T. Otani, T. Saito, R. Sakamoto,
H. Osada, A. Hirahara, N. Furukawa, N.
Kutsumura, T. Matsuo, K. Tamao, Chen.
Commun. 2013, 49, 6206-6208.

“ Acid-responsive fluorescent compounds
based on nitro-group-substituted L-shaped
pentacycles, pyrrolo[1,2-a][1,8]naphthy-
ridines” , K. Tateno, R. Ogawa, R.
Sakamoto, M. Tsuchiya, T. Otani, T. Saito,
Org. Lett. 2014, 16, 3212-3215.

Triflic acid-promoted
merization of 2-alkynylphenyl isothio-
cyanates and isocyanates: a novel
synthetic method for a variety of indole
derivatives” , T. Saito, Y. Sonoki, T.
Otani, N. Kutsumura, Org. Biomol. Chem.
2014, 12, 8398-8407.

cycloiso-

“ Synthesis of macrocyclic
heteroarylenes by consecutive inter- and
intramolecular cycloadditions of
thiophenylene-tethered triynes” , T.

Shibata, M.  Fujimoto, T. Otanij



Tetrahedron 2014, 70, 8453-8461.

“ Rhodium(l)-catalysed “ ene-type”

cycloisomerization of MN-[2-(2-alkyn-1-
yD)phenyl]carbodiimides leading to 3-
(cis-alken-1-yl)-2-aminoquinolines” , T.
Otani, M. Onishi, T. Seino, N. Furukawa,
T. Saito, RSC Adv. 2014, 4, 53669-53673.

“ An inverse electron-demand diene-
transmissive hetero-Diels-Alder reaction
of AN-sulfonyl-[3]-1-azadendralenes for
stereocontrolled synthesis of polyhydro-
quinolines” K. Kanai, S. Kobayashi, K.
Kudo, T. Honjo, T. Otani, T. Saito,
Tetrahedron Lett. 2015, 56, 5090-5093.

“ [3]-1-Azadendralenes as versatile
building blocks for stereoselective
synthesis of polysubstituted hexa-
hydroguinazolin-2-ones and hexahydro-

benzothiazine-2-imines” , S. Kobayashi, K.

Kudo, A. Ito, T. Honjo, M. Yata, T. Otani,
N. Kutsumura, T. Saito, F. Berrée, E.
Romain, F. Tripoteau, B. Carboni, Eur. J.
Org. Chem. 2015, 4367-4373.

“ Stereo-controlled synthesis of
polyheterocycles via diene-transmissive
hetero-Diels-Alder reaction of [,y -
unsaturated o -keto esters” T. Otani, Y.
Tamai, K. Seki, T. Kikuchi, T. Miyazawa,
T. Saito, Org. Biomol. Chem. 2015, 13,
5875-5879.

“ Construction of dibenzo-fused seven- to
nine-membered carbocycles via Brensted
acid-promoted intramolecular Friedel-
Crafts-type alkenylation” T. Otani, K.
Ueki, K. Cho, K. Kanai, K. Tateno, T. Saito
Chem. Commun. 2015, 51, 7895-7898.

“ Lewis acid-catalyzed or base-promoted
regioselective cycloisomerization of
N-imidoyl-o-alkynylanilines for
synthesis of A-imidoyl-(1H)-indoles and
4-alkylidene-3,4-dihydroquinazolines” ,
T. Otani, X. Jiang, K. Cho, R. Araki, N.
Kutsumura, T. Saito, Adv. Synth. Catal.
2015, 357, 1483-1492.

( ) “ Thermally stable
monosubstituted thiophene 1-oxide and
. Otani, M. Miyoshi, T.

1-imides” , T T.
Shibata, T. Matsuo, K. Tamao, 12th

Symposium on Chemical Approaches to
Chirality, , 2013 11
( ) " Intramolecular hetero

Diels-Alder reaction of a ,[3 -unsaturated

thiocarbonyl compounds: synthesis of
ring-fused dihydrothiopyran  deriva-
tives” , 0. Tanaka, M. Nagashima, H.

Yanagisawa, T. Otani, T. Saito, 12th
Symposium on Chemical Approaches to
Chirality, , 2013 11

( ) “ Rhodium(l)-catalyzed
cyloisomerization of MN-[2-(2-Alkyn-1-
yD)phenyl]carbodiimides” , K. Tateno, T.
Otani, T. Saito, XXVI International
Conference on Organometallic Chemistry,

2014 7
( ) “ Synthesis of L-Shaped

polycyclic compounds by Rh(l)-catalyzed
[2+2+2] cycloaddition of bis(propargyl-
phenyl)carbodiimides” , T. Otani, M.
Onishi, T. Seino, T. Saito, XXVl Inter-

national Conference on Organometallic
Chemistry, 2014 7
( ) “ Asymmetric synthesis of

poly-ring-fused heterocycles with
multiple  stereogenic centers via
diene-transmissive hetero Diels-Alder
reaction strategy” , K. Seki, T. Otani, T.
Saito, 13th Symposium on Chemical
Approaches to Chirality, , 2014 11

( ) “ Concise synthesis of
1,10-phenanthroline  derived aza[7]-
helicene via hypervalent iodine
reagent-mediated dehydrogenative cycli-
zation” , T. Otani, T. Iwachi, S. Someya,
T. Saito, T. Shibata, 13th Symposium on

Chemical Approaches to Chirality, ,
2014 11 ( )
Rind 3
1- 1-
45
2015 9
1-
1-
2
2015 9

" Construction of
dibenzo-fused seven- to nine-membered
carbocycles and heterocycles via Bronsted



acid-promoted intramolecular Friedel-

Crafts-Type alkenylation” , T. Otani, K.

Ueki, K. Cho, T. Saito, The 13th

International Kyoto Conference on New

Aspect of Organic Chemistry, 2015
11

@
OTANI, Takashi
70339109

&)

A
SHIBATA, Takanori

80265735
MATSUO, Tsukasa

90312800



