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Abstract : The carboxylation of the fluorenyl epoxide with a spiro framework, 9,9'-Bis(4-oxiranylmethoxyphenyl)
fluorine (2) was catalyzed by some onium salts such as quaternary ammonium and phosphonium salts to
produce the corresponding five-membered cyclic carbonate (3) in an efficient and environmentally benign
fashion. The coupling reactions depend greatly on the kind of the halide anions and alkyl chain length of the
onium salts. While the reaction was sensitive to the reaction temperature, the reaction trends suggest that the
catalytic efficiency of the quaternary ammonium halides may correlate strongly with the melting points of the
halides. The reactions using a catalytic amount (2 mol %) of quaternary ammonium bromide with an n-butyl
chain at 75.9 bar of CO, and 393 K give the highest yield of the cyclic carbonate (92%).
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Figure 1. Synthesis of fluorenyl carbonate (3) by the carboxylation of fluorenyl epoxide (2) with quaternary

onium salts.
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Table 1. Spectral data of 9,9'-bis(4-oxiranylmethoxyphenyl) fluorene (3)

'"H NMR
(300 MHz, CDCLy)

53.98 - 403 (2 H, m), 408 - 4.13 (2 H, m), 439 - 444 2 H, m), 451 Q H, ¢,
J =08 Hp488 -494 (1 H m), 6684 H, d,J =09 Hy, 7054 H,d, J =09
Hz), 7.19 - 7.32 (11 H, m), 7.69 2 H, d, J = 0.7 Hz)

®C NMR
(75 MHz, CDCly)

ppm 156.6, 154.7, 151.3, 139.9, 139.4, 129.3, 127.9, 127.6, 125.9, 120.3, 114.3, 74.1,
66.8, 66.1

IR (KBr pellet)

cm

2931, 1805, 1604, 1496, 1

388, 1249, 1172, 1064

Table 2. Effect of tetraalkylonium halides (2 mol%) on the carboxylation of 9, 9'-bis (4-oxiranylme
thoxyphenyl) fluorene (2) under 75.9 bar of CO, pressure

Tetraalkylonium halides Reaction temperature (K) Reaction time (h) Yield (%)
(CH;CH,)4N(Br) 393 12 40
(CH;CH,CH,CH,)4N(CI) 393 12 80
(CH;CH,CH,CH,)sN(Br) 393 12 92
(CH;CH,CH,CH,)4P(Br) 393 12 90
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Figure 2. Preparation of fluorenyl epoxide (2) from 4,4-(9-fluorenylidene) diphenol (1)
and epichlohydrin.
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Table 3. Melting points of tetraalkylonium halides used in the
carboxylation of 9,9'-bis(4-oxiranylmethoxy phenyl)
fluorene (2)

Tetraalkylonium halides mp (K)
CHj3(CH,)4N(Br) 558
[CH3(CHy)7 14N(Br) 368-371
(CH;CH,CH,CH,)4N(Cl) 356-359
(CH;CH,CH,CH,)sN(Br) 375-379
(CH;CH,CH,CH,)4P(Br) 373-376
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Figure 3. Plausible reaction mechanism for the carboxylation
of fluorenyl epoxide (2) with quaternary onium
salts.
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