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Sensitized base generation from an amineimide is achieved
by using triplet-sensitizers having a triplet energy of more than
289 kJ-mol~!, which enables the lower temperature curing of an
epoxide/thiol system with a low UV dose.

Epoxide curing systems combined with photobase genera-
tors (PBGs) which produce bases by UV irradiation have been
reported in the last decade.! Since bases play a role as nucleo-
philic catalysts, this system has the potential to lower the curing
temperature of epoxides with thiol, phenol, and carboxylic
acids. Recently, we have found that amineimides generate a
base via photolysis that promotes the thermal curing of epoxide
with thiol.2? Most of the PBGs including amineimides, how-
ever, absorb only the light less than 320 nm; hence, it is difficult
to produce a base with commonly used light source such as a
medium-pressure mercury lamp which has strong emission be-
tween 365 and 436 nm. As an example, Figure 1 shows the ab-
sorption spectra of 1,1-dimethyl-1-(2-hydroxy-3-phenoxypro-
pyDamine p-cyanobenzimide 1 and the thermal -curing
behavior of epoxide/thiol with 0.3mol% of 1 after UV
irradiation.*

Q CHs

CN@C N— r‘\l CHy CH.CH,~ o@ 1

CH; OH

Since 1 has poor absorption in the region longer than
320 nm (Figure 1(a)), the photochemical efficiency of base gen-
eration from 1 was predicted to be quite low. In fact, a UV dose
more than 3 J.cm™2 is needed to cure epoxide with thiol at lower
temperatures (Figure 1(b)). In order to obtain effective photo-
base generation from 1 with low UV dose less than 11J .cm”~2,
we focused on the photosensitized decomposition of 1 with

the triplet-sensitizers 2a—h. This communication reports the
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Figure 1. (a) Absorption spectra of 1 (6.2 x 107> mol-L™")
in methanol and 2-methyltetrahydrofurane. (b) Curing tem-
peratures of epoxide/thiol with 1 (0.3 mol%) after UV irra-
diation. @: onset temperature 7,,, l: maximum exothermic
temperature 7,x.

base generation from 1 sensitized with 2a—h and the thermal
curing behavior of epoxide with thiol using the base.
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Figure 2 shows phosphorescence and excitation spectra of 1
in 2-methyltetrahydrofurane (MTHF) at 77 K. It exhibited
strong phosphorescence between 360 and 600 nm with the phos-
phorescence lifetime of 0.97s. Since the lifetime is relatively
long, the triplet state of 1 is specified as m-n* state. The lowest
triplet energy Er! of 1, also, was determined to be
289kJ-mol~!.

30

Fmission
(excited at 280 nm)
Excitation

| (monitored at 408 nnl)/\

200 600
Wavelength/nm

[
(=]

Emission intensity
-
o

Figure 2. Phosphoresence and excitation spectra
of 1 (6.2 x 107 mol-L™") in 2-methyltetrahydro-
furane at 77 K.

In a previous paper, we reported that amineimides gave the
corresponding benzamide and base via photolysis.> On the basis
of the result, the conversion of photolysis of 1 with triplet-sen-
sitizers in 2-propanol was determined by GC-MS (Table 1). Itis
clear that the photolysis of 1 is promoted by using 2e and 2h
that have a lowest triplet energy E1> of more than 289 kJ-mol ™.
Taking account of Er! (289kJ-mol~"), we can conclude that the
behavior well agrees with the classical theory of energy trans-
fer.

Since some triplet-sensitizers promoted the photolysis of 1,
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Table 1. Conversion of photolysis ® for 1 (3 x 107* M) in the
presence of triplet-sensitizers (2 x 10™* M) in 2-propanol after
UV irradiation if 1J.cm™2

triplet-sensitizer ErS/kJ-mol~12 /%P
none — 15
2b 220 6
2¢ 255 12
2e 289 27
2f 294 37

aCited from Ref. 5. "Measured by GC-MS
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Figure 3. Relationship between the triplet-energies Et>
of the triplet-sensitizers combined with 1 and the curing
temperatures of epoxide/thiol system after UV irradia-
tion of 1J-cm™2. @: T, M: Tpay.

it was of interest to see whether the curing of epoxide with thiol
could proceed at lower temperatures after UV irradiation.
Figure 3 depicts a plot of the onset temperature 7, and the max-
imum exothermic temperature Ty, versus EtS of the triplet-
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sensitizers added. It is clear that the systems with 2e-2h, which
have the Er® larger than Er!, resulted in lower T, and Tipay.
This result indicates that 1 generates a base via triplet-sensitiza-
tion, and that the curing of epoxide with thiol is accelerated. In a
further study, the sensitization mechanism will be studied with
laser flash photolysis.
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