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Novel Synthesis of Cyclic Olefin Monomers for the Library of Thermally Stable
Acrylic Resins

MATSUOKA, Shin-ichi

3,600,000

N- (NHC)
NHC

NHC

The synthesis of cyclic olefins, which are important monomers for the production
of thermally stable vinyl polymers, has been developed by using the new synthetic concept of the
N-heterocyclic carbene(NHC)-catalyzed umpolung of olefins. At first, the screening of NHC catalysts for
the umpolung was examined. Based on these results, five cyclic olefins were successfully synthesized
through the intramolecular cyclization and intermolecular annulation. In particular, the three types of
acrylates underwent the catalytic cyclotetramerization to produce trisubstituted cyclopentenones. For
this catalysis, the experimental studies clearly proposed the reaction mechanism involving umpolung,
which are specific to the NHC catalysis.



Grignard —
NHC —
MMA
NHC
60 100
NHC(TPT)
N- NHC(IMes I Dipp)
(NHC) (MMA) a1~49
Tail-to-Tail [Org. Lett.
2011, 13, 3722] MMA B 3
p
C_C Ph iPriPr.
| e e
Ph)\ N N\/__\/N S
Ph iPr iPr
TPT IMes IDipp
[J. Am. Chem. Soc. 2006, 128, 1472] Ph Ar
N-N N
| )= == CO,Me
B /LN\>_>—EWG [
2 Ens o b
NHC
NHC
5
IDipp 120
ESI-MS

IDipp, pyridine, 120 °C —
O, .
NHC — )ﬁf ors W

(o]
5 6
N/Dinp J
NHC o




NHC IMes
IDipp
[Org. Lett.
2013, 15, 5916-5919] “C-"C
2D INADEQUATE NMR
(12
5 mol% NHC
IMesHC1 t-BuOK 1.4-
80 24
47
I- 2-
CF;CO,D
ESI-MS
NHC
(Bor 4
B C-C
12

\
N 5 A CoR
N &N Nst
Ar Ar o®

\
@ B
IMes or IDipp C\ ¢ Z OR

COzR

N
Ar
8
fast
Ar

3or4
> coR
slow
NHC
R,P
13
o- Head-to-Tail 14
NHC
8 B-
NHC
Ne CO:R Ar
74 2 p-proton transfer (/\N COR
N N OR > S
) s - ° N COR
Ar o Ar
8 3or4

COzR

R @ z a-proton transfer COR

P OR
o \ _—
; o Rp COR

NHC MMA

1 80
MMA MeOH
[Tetrahedron
2012, 68, 9836-9841] 6
MMA
1,2-
17
'H NMR
eOMe
Ph F@h ! o R
~NY
oo *} ey %}
min Ph \
TPT "
Ph o Ph O
N -R ,N® _
o G 7 L, B,
Ph Ph d R = 4- -NO,CeHa
15a-f 15'a-f ?; Ig:t"Buu

RN
N"N>. COMe )N‘\ _PhNCO
)\N T ec n Ph CO.Me so c

N
Ph 16h Ph

NHC

5
Shin-ichi Matsuoka, Shoko Namera, Masato
Suzuki, Oxa-Michael Addition Polymerization of
Acrylates Catalyzed by N-Heterocyclic Carbenes,
Polym. Chem. 2015, 6, 294-301 ,
DOI: 10.1039/C4PY01184H

Terumasa Kato, Shin-ichi Matsuoka, Masato
Suzuki, Cooperative N-Heterocyclic
Carbene/Bronsted Acid Catalysis for the
Tail-to-Tail (Co)dimerization of Methacrylonitrile,
J. Org. Chem. 2014, 79, 44844491 ,
DOI: 10.1021/j0500514e

Shin-ichi Matsuoka, Shoko Namera, Atsushi
Washio, Koji Takagi, and Masato Suzuki,
N-Heterocyclic Carbene-Catalyzed
Cyclotetramerization of Acrylates, Org. Lett.
2013, 15, 5916-5919 ,

DOI: 10.1021/014021942

Terumasa Kato, Yoshiya Ota, Shin-ichi
Matsuoka, Koji Takagi, and Masato Suzuki,



Experimental Mechanistic Studies of the
Tail-to-Tail Dimerization of Methyl Methacrylate
Catalyzed by N-Heterocyclic Carbene, J. Org.
Chem. 2013, 78, 8739-8747

DOI: 10.1021/j0401477b

Shin-ichi Matsuoka, Yusuke Tochigi, Koji
Takagi, Masato Suzuki, Sequential one-pot and
three-component reactions of an N-heterocyclic
carbene to form
4-(1,2,4-triazol-5-ylidene)pyrrolidine-2,5-diones:
a tandem umpolung/annulation sequence via
deoxy-Breslow intermediates, Tetrahedron 2012,
68, 9836-9841 ,

DOI: 10.1016/j.tet.2012.08.076

15
N-
tail-to-tail
95 2015 3 26
N-
95 2015
3 26
N-
- - 45
2014 11
30

Masanori Nakazawa, Shin-ichi Matsuoka,
Masato Suzuki, Tail-to-Tail Dimerization and
Rauhut-Currier Reaction of Various Michael
Acceptors Catalyzed by N-Heterocyclic Carbene,
2nd International Conference and 7th Symposium
on Organocatalysis, 2014 11 21

Terumasa Kato, Shin-ichi Matsuoka, Masato
Suzuki, Tail-to-Tail Homodimerizations of
Methyl Methacrylate and Methacrylonitrile
Catalyzed by N-Heterocyclic Carbene, 2nd
International Conference and 7th Symposium on
Organocatalysis, 2014 11 21

Shin-ichi Matsuoka, Shoko Namera, Masato
Suzuki, N-Heterocyclic Carbene-Catalyzed
Transformations of Acrylates:
Cyclotetramerization and Oxa-Michael Addition
Polymerization, 2nd International Conference and
7th Symposium on Organocatalysis, 2014 11
21

N-
63
2014 9 24
N-
60
2014 7 25
N-
105 2014
6 11
63
2014 5 29

Matsuoka, Shin-ichi; Kato, Terumasa; Namera,
Shoko; Nakazawa, Masanori; Takagi, Koji;
Suzuki, Masato, N-Heterocyclic Carbene
Catalyzed Umpolung of Michael Acceptors,

94 2014 3 29

62
2013 9 11

Shin-ichi Matsuoka, Terumasa Kato, Shoko
Namera, Masanori Nakazawa, Koji Takagi,
Masato Suzuki, N-Heterocyclic Carbene
Catalyzed Umpolung Reaction of Michael
Acceptors, 1st International Conference and 6th
Symposium on Organocatalysis, 2013 5 27

93 2013 3 22

43
2012 11



11

http://polysyn.web.nitech.ac.jp/Welcome.html
http://researcher.nitech.ac.jp/html/88 ja.html

€Y
MATSUOKA, Shin-ichi

10432288



