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Multi-functional acrylate and methacrylate 
monomers bearing acetal or hemiacetal ester 
linkages in molecules were synthesized. The 
monomers containing photoradical initiators 
could be cured on UV irradiation. The UV 
curing efticiency for those monomers was slightly 
dependent on the monomer structure. The 
cured materials containing acetal linkages started 
to thermally decompose at 177-236 OC and the 
cured ones containing hemiacetal ester linkages 
thermally decomposed slightly lower 
tcmpcraturcs at 156-196 OC. Thc monomcrs 
containing both a photoradical initiator sensitive 
to 365nm light and a photoacid generator (PAG) 
sensitive 254nm light were cured on irradiation 
with 365nm light. The cured materials 
became soluble in solvents if irradiated at 254 nm 
and followed by baking at given temperatures, 
depending on the structure of monomers and PAG 
used. 

Introduction 
UV curing systems are widely used in various 

applications, e.g., coatings, printing inks, 
adhesives, photoresists, and solder masks. 
Those systems are low VOC, highly productive, 
and energy saving. Multi-functional acrylate 
monomers and oligomers are mainly used and the 
cured materials show excellent physical and/or 
thermal properties. Since the crosslinked 
polymers are insoluble and infusible networks, it 

is difficult or impossible to thoroughly remove 
them from the substrate without damaging 
underlying materials. In some cases, however, 
we need to remove the cured materials from 
substrates to repair or reuse the substrates. 
Recently, some thermosets which are thermally or 
chemically degradable under a given condition 
have been reported One problem for the 
reworkable thermosets is incomplete 
solubilization of the cured resins aAer thermal 
degradation. We have previously reported UV 
curable epoxy resins that can be dissolved in 
solvents by thermal treatments ""'. 

In this papcr, wc rcport thc synthcsis of 
multi-functional methacrylate and acrylate 
monomers bearing acetal or hemiacetal ester 
linkages. Furthermore we have studied UV 
curing of those monomers and solubilization of 
the cured materials in solvents by thermal 
degradation. 

Experimental 
Synthesis of monomers 
Acetal linkage-containing monomers 

Structures of multi-functional methacrylate 
and acrylate monomers containing acetal linkages 
in molecules are shown in Scheme 1. 

Monomer la  was prepared as follows. 
Fifteen ml of dimethylsulfoxide (DMSO) and 
NaOH (5.6g) were placed in a three-necked 
round-bottom flask fined with an efficient 
magnetic stirrer and thermometer. 
Hydroquinone (5.3g) was added to the solution at 
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