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The isopropylation of biphenyl over conventional
zeolites. Reaction conditions: catalyst, 1 g; BP, 50
mmol; propylene, 100 mmol; solvent, trans-decalin,
20 ml ; temperature, 250 C; period, 4 h.
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[X]2 The reaction profile of the isopropylation of biphenyl
over HM(220). Reaction conditions: BP, 400 mmol;
HM(220), 2 g; propylene pressure, 0.8 MPa;
temperature, 250 C.
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[X]3 The influence of SiO,/A1,0; ratio of H-mordenite
on the isopropylation of biphenyl. Reaction conditions:
biphenyl, 200 mmol; MOR (SiO,/A1,0; = 10 ~206),
2 g; propylene pressure, 0.8 MPa; temperature, 250
C; period, 4 h.
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[X[4 The influence of reaction temperature on the
isopropylation of biphenyl. Reaction conditions:
biphenyl, 200 mmol; MOR(206), 1 g; propylene
pressure, 0.8 MPa; period, 4 h.
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[X]5 The influence of types of zeolite on the selectivity for 4,4-DIPB in the isopropylation of biphenyl.

Channel structure: S: straight channels; C: caged channels.
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[X]6 The selectivity for dialkylbiphenyls in the alkylation of biphenyl over the zeolites. Reaction conditions: temperature,
250 C; BP/zeolite, 200 mmol/g; period, 4 h; pressure: propylene, 0.8 MPa; butene-1 and 2-methylbutene, 0.5 MPa.
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17 The o,B- and 2,6-selectivities for dialkylnaphthalenes in the alkylation of biphenyl over the zeolites. Reaction conditions:

temperature, 250 C. NP/zeolite, 200 mmol/g; pressure: propylene, 0.8 MPa; butane-1 and 2-methylbutene, 0.5 MPa;
period, 4 h. Legends for (A): [M: B,B-DAN (2,6- and 2,7-); []: o,B-DAN (1,3-, 1,6-, and 1,7-); []: o,0-DAN
(1,4- and 1,5-). O: conversion. Legends for (B): [l : 2,6 DAN; []: 2,7 DAN.
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Shape-selective Catalysis by Large Pore Zeolites in the Alkylation of Biphenyl and Naphthalene

Yoshihiro Sugi

Department of Materials Science and Technology, Faculty of Engineering, Gifu University

Shape-selective alkylation of biphenyl and naphthalene was discussed in order to establish
the catalysis by zeolite towards green-chemical organic synthesis. The selectivity for 4,4'-
dialkylbiphenyl (4,4'-DABP) in the alkylation of biphenyl (BP) was varied with the types of
zeolite and of alkylating agent, and determined by the steric restriction of the transition
state of bulky isomers by the channels to predominate the slimmest isomers, 4,4'-DABP, where
keys are the structure of zeolite channels and bulkiness of alkylating agent. MOR and AFI,
which have straight channels with 12-membered (12-MR) pore entrances, gave high selectivity
for 4,4'-diisopropylbiphenyl (4,4'-DIPB) in the isopropylation of BP; however, ATS and
IFR, which have caged channels with 12-MR pore entrances, gave low selectivities in the
level of 30 ~35 %. The channels of MOR and AFI are narrow enough to exclude the bulky
isomers. However, the channels for ATS and IFR are too wide for the shape-selective catalysis:
the catalysis by these zeolites occurs under kinetic and thermodynamic controls. The bulkiness
of alkylating agent enhances the selectivity for 4,4'-di-sec-butylbiphenyl (4,4'-DSBB) in the
sec-butylation and 4,4'-di-tert-butylbiphenyl (4,4'-DTBB) in the fert-butylation, where the
restriction with the channels increases by bulky alkylating agent. Similar increases in the
selectivity for 4,4'-DABP occur in the alkylation of BP over three-dimensional zeolites with
12-MR pore entrances: FAU, BEA, and CON, and one-dimensional zeolites with 14-MR
pore entrances: CFI, DON, and SFH. The similar features of the shape-selective catalysis
occurred in the alkylation of naphthalene.

It is essential to evaluate steric restriction at transition state of product isomers inside
the pores of zeolites, and to design and find pore structure appropriate for the target
reactions. The deactivation of external acid sites is also important to prevent non-selective
catalysis.

Keywords: Zeolite, Biphenyl, Naphthalene, Steric restriction, Transition state, Channel structure



