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Development of new synthetic route to synthetic fibers by the

environmentally benign catalytic process without byproduct

Shin-ichi Matsuoka
(Nagoya Institute of Technology)

Abstract :

The development of new reaction process without byproduct is very important for the green
sustainable chemistry. The dimerizations of functionalized vinyl monomers are promising procedure
for the environmentally benign synthesis of bifunctional monomers for polycondensation. Previously,
we have reported organocatalytic procedure using an N-heterocyclic carbene catalyst for the tail-
to-tail dimerization of methacrylates. We now report the dimerization of a wide variety of
substrates, ranging from low electrophilic vinyl pyridines and an activated styrene to highly
reactive acrylonitrile and eight types of acrylates. The activity of the dimerization of acrylates and
methacrylonitrile was enhanced by the addition of alcohols, leading to the turnover number (TON)

of up to 18, because the alcohol additives assisted the intermolecular proton transfers.
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Tablel. Tail-to-Tail Dimerization of Vinyl Monomers Catalyzed by NHC*

entry substrate cat additive m solvent Ll - MEI) TON trans/cis®
type mol% °C h isolated NMR

1 2-VP TPT-MeOH 10 - 100 2 trace - -

2 2-VP TPT-MeOH 10 - 150 10 min 76 3.8 >99/1
3 4-VP TPT-MeOH 10 - 150 - 2 50 25 >99/1
4 CO,Me-St TPT-MeOH 10 - 150 - 2 14 0.7 >99/1
(5) CI-St TPT-MeOH 10 - 150 - 2 0 - -

6 St TPT-MeOH 10 - 150 - 2 0 - -

7 n-BuA TPT 10 - 80 1,4-DOX 2 0 - -

8 n-BuA  TPT-MeOH 10 - 140 1,4-DOX 2 69 3.5 87/13
9 n-BuA  TPT-MeOH 2 - 140 1,4-DOX 2 9 2.3 97/3
10 n-BuA  TPT-MeOH 2 n-BuOH 140 1,4-DOX 2 46 12 93/7
11 MA TPT-MeOH 10 - 140 1,4-DOX 2 41 2.1 90/10
12 /-BuA TPT-MeOH 10 - 140 1,4-DOX 2 55 2.8 89/11
13 t-BuA  TPT-MeOH 10 - 140 1,4-DOX 2 63 3.2 95/5
14 t-BuA  TPT-MeOH 2 - 140 1,4-DOX 2 28 7.0 98/2
15 t-BuA  TPT-MeOH 2 t-BuOH 140 1,4-DOX 2 72 18.0 98/2
16 DCPA  TPT-MeOH 10 - 140 1,4-DOX 2 36 1.8 93/7
17 MEA TPT-MeOH 10 - 140 1,4-DOX 2 10 57 29 75/25
18 THFA  TPT-MeOH 10 - 140 1,4-DOX 2 22 1.1 98/2
19 DMAEA TPT-MeOH 10 - 140 1,4-DOX 2 21 1.1 87/13
20 DMAA TPT-MeOH 10 - 140 1,4-DOX 2 78 3.9 95/5
21 AN TPT 10 - 140 1,4-DOX 2 7 0.4 23/77
22 AN TPT-MeOH 10 - 160 1,4-DOX 2 14 0.7 18/82
23 MAN TPT 5 - 100 - 2 9 0.9 24/76¢
24 MAN TPT-MeOH 5 - 100 2 26 26 24/76 ¢
25 MAN TPT 5 n-BuOH 100 = 2 58 58 24/76 7

?Reaction conditions: TPT-MeOH (0.30 or 0.060 mmol), substrate (3.0 mmol), alcohol additive (6.0 mmol), base
additive (0.33 mmol), solvent (1.2 mL), ©Under microwave irradiation. °Estimated by GC for the dimer of DMAA
or by 'H NMR for the other dimers. ¢ £/Z ratio.
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