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Abstract

A catalyst for promoting the commercialization of N-phenylamleimide (PMI), a compound used to strengthen the heat resist-
ance of ABS resins and also completely imported, was developed. N-phenylmaleamic acid (PMA) was first quantitatively ob-
tained through the reaction of maleic anhydride and aniline. A catalyst was then investigated for obtaining PMI. Zinc acetate
/Et;N, composite catalyst, showed better performance than a single acid catalyst. By using the developed composite catalyst,
PMI could be synthesized with the yield and purity of 90% and 99.3%, respectively without any further purification processes.
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Figure 1. General Synthetic Scheme of Cyclic Imide.
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Figure 2. Results of PMI synthesis with Bronsted-Lowry acid catalyst.

Infinity I HPLC system)E ©]-8-3f0] 41819l o, 4 27 v
7} ZTHHPLC column : SunFire C 18 (5.0 pm, 4.6 x 250 mm), detector:

UV 254 nm, mobile phase : acetonitrile : water (1 : 1) with 0.1% phos-

phoric acid, flow rate : 1.0 mL/min, oven temperature : 36 ).
2.2. N-Phenylmaleamic acid (PMA)2| &+
Mechanical stirrer, Dean-Stark trap, <=%=A17} &2 500 mL

=1 3

4-neck &+ Z8HA~ A0l maleic anhydride (50.0 g, 0.51 mol), toluene
(300 mL)S FI&ta Rt 60 C7) HA 523} Maleic an-
hydride”} toluene®ll $+3] =, aniline (41.8 mL, 0.46 mol)= 30
minell A HH3] Arpsiet. A7F & YRLEE 60 TR FAshd
29 30 min &<+ ¥H-&-A]7 N-phenylmaleamic acid (87.9 g, 100%, =%
99.8%)5 F/Jsirt.

rle o 3 vA; mp. 210-213 T, 'H NMR (400 MHz,
DMSO-dg) 6 13.13 (s, 1H), 10.39 (s, 1H), 7.62 (m, 2H), 7.33 (m,
2H), 7.09 (m, 1H), 6.47 (d, J = 12 Hz, 1H), 6.31 (d, J = 12 Hz, 1H),
3C NMR (100 MHz, DMSO-dg) & 171.4, 169.8, 145.0, 138.1, 137.6,
125.4, 122.9, 119.0.

2.3. N-Phenylmaleimide (PMD2| £+

N-Phenylmaleamic acid (0.46 mol)7} /3% Z&}2~=el zinc ace-
tate (8.42 g, 0.046 mol), trimethylamine (5.12 mL, 0.037 mol)
o REE 140 T F23to] WS WPerh HPLCE FA]5}km
N-phenylmaleamic acid”} 5% ©|3}7} S A0 2 Wy7}ste] v

FA3I} Toluene ARt TR HH-g-7]0] ©]5310] 1M sodium car-
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bonate §-9(50 mL)C. 2 Mgt & F 7259 tolueneT T L=
2 8 W o AHE 5 toluenes Y SR8 AAS I, 7

o] PMI ALA|(71.7 g, 90%, <% 99.3%)= A=tk
A 74 mp. 87-90 C, '"H NMR (400 MHz, CDCl;) & 7.49
(m, 2H), 7.38 (m, 1H), 7.33 (m, 2H), 7.18 (s, 2H), °C NMR (100

MHz, CDCl;) 6 169.5, 134, 131.2, 129.1, 127.9, 126.1.
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Table 1. Basic Operation Conditions for PMI Synthesis

Reactor 500 mL reactor with Dean-Stark trap
Catalyst amount used 0.1 equiv.
Agitation 1,000 rpm
Solvent Toluene
Reaction Temperature 140 C
N-2-anilino-N-phenylsuccinimide (APSI)
APSI®] RIS $13te] 23004 dH EFES column chromato-

graph (hexane : ethyl acetate = 8 : 2)& Fdsto] F2JsAth

@A 1A mp. 95-97 C, '"H NMR (400 MHz, CDCl;) & 7.37
(m, 6H), 6.88 (m, 2H), 6.69 (m, 2H), 4.57 (s, 1H), 3.46 (dd, J = 8.28,
17.96 Hz, 1H), 2.87 (dd, J = 5.96, 17.96 Hz, 1H) *C NMR (100 MHz,
CDCl) 6 1699, 1672, 148.0, 135.5, 127.4, 1252, 124.6, 122.5,
119.4, 118.0, 70.3, 45.
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Figure 3. Mechanism of PMI and APSI Formation.
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Figure 4. Results of PMI synthesis with Lewis acid catalyst.
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Figure 5. Results of PMI synthesis with Lewis acid /base composite
catalysts.
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Figure 6. Comparison of HPLC between before and after Work-up.
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