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Abstract

The MPPO (3-methyl-1-phenyl-2-phospholene-1-oxide) was prepared by using various polymerization inhibitors such as BHT
(2,6-di-tert-butyl-4-methylphenol), TBC (4-tert-butylcatechol), and copper stearate. The MPPO was confirmed by the analysis
using FTIR, 'H-NMR, and GC/MS regardless of the type of inhibitors. The yield of MPPO increased with the increase of
reaction time, whereas the purity of MPPO decreased slightly. The yield and purity of MPPO increased with temperature,
but the MPPO prepared by using copper stearate as a polymerization inhibitor exhibited no changes in the purity. The amount
of inhibitors had no effect on the yield of MPPO. The purity of MPPOs increased with the amount of inhibitors, but the
MPPO prepared by using BHT showed no changes of the purity. We found that the MPPO prepared by using copper stearate

exhibited the highest catalytic activity for diphenylcarbodiimide synthesis.
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Table 1. Chemical Composition of Copper Stearate Obtained from EDS Analysis

Carbon atom Copper atom

Other atoms Stoichiometric ratios

Sample (%) (%) (%) of Cu and C

1 87.09 3.09 9.82 0.78

2 89.13 2.13 8.74 1.16

3 86.23 1.65 12.12 145

4 86.14 228 11.58 1.05

5 89.38 2.55 8.07 0.97

6 90.49 341 6.10 0.74
Average 88.08 2.52 9.41 1.03

Table 2. Conditions of Synthesis

Heating up to 55 C for 1 hr

— maintaining the temperature for 3 hrs
— heating up to 70 C for 1 hr

— maintaining the temperature for 2 hrs.

Condition I

Heating up to 55 C for 1 hr

— maintaining the temperature for 9 hrs
— heating up to 70 C for 1 hr

— maintaining the temperature for 2 hrs.

Condition 1T

Heating up to 55 C for 1 hr

— maintaining the temperature for 21 hrs
— heating up to 70 C for 1 hr

— maintaining the temperature for 2 hrs.

Condition IIT
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Figure 1. Hydrolysis of precursor (3-methyl-1-phenyl-2-phospholene
1,1-dichloride) to MPPO.
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Figure 2. FTIR spectra of MPPO synthesized using different

polymerization inhibitors. (a) : BHT, (b) : TBC, (c) : copper stearate.
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Figure 3. '"H-NMR spectra of MPPOs synthesized using different
polymerization inhibitors. (a) : BHT, (b) : TBC, (c) : copper stearate.
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Figure 4. GC/MS chromatograms of MPPOs synthesized using
different polymerization inhibitors. (a) : BHT, (b) : TBC, (c) : copper
stearate.
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Figure 5. FTIR spectra of silica gel columns used to purify MPPOs

synthesized using different polymerization inhibitors. (a) : BHT, (b) :

TBC, (c) : copper stearate.
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Figure 6. Time effects on yields of MPPOs synthesized using different

polymerization inhibitors.
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Figure 7. Temperature effects on yields of MPPOs synthesized using
different polymerization inhibitors. A : BTH, B : TBC, C : copper
stearate.
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Figure 8. Effects of inhibitor amount on yields of MPPOs synthesized
using different polymerization inhibitors.
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Figure 9. Time effects on purities of MPPQOs synthesized using
different polymerization inhibitors.
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Figure 10. Temperature effects on purities of MPPOs synthesized using
different polymerization inhibitors. A : BTH, B : TBC, C : copper
stearate.
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Figure 11. Effects of inhibitor amount on purities of MPPOs

synthesized using different polymerization inhibitors.
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Figure 12. FTIR spectra of DPCD prepared by MPPO -catalysts
synthesized using different polymerization inhibitors. (a) : BHT, (b) :
TBC, (c) : copper stearate.
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Figure 13. Yields of DPCDs prepared with MPPOs synthesized using
different polymerization inhibitors. A : MPPO using BHT, B : MPPO
using TBC, C : MPPO using copper stearate.
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