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Dehydrogenative coupling of alkane and benzene catalyzed by supported metal-solid acid
catalyst system ('School of Materials and Chemical Technology, Tokyo Institute of Technology,
2Department of Chemistry and Life Science, Yokohama National University, *International
Christian University, *Renewable Energy Research Center, National Institute of Advanced
Industrial Science and Technology) OMoe Takabatake', Satoshi Misaki', Masayuki Nambo?,
Wang-Jae Chun®, Yuichi Manaka', Ken Motokura'-?

The dehydrogenative coupling reaction of alkanes with benzene is a useful reaction that can
directly convert inexpensive and abundant alkanes into raw materials for chemical products.
The reaction of alkanes and benzenes catalyzed by Pt or Pd supported on solid acids has been
reported, but it requires high temperature®.

In our group, we found that a catalyst mixture of hydrotalcite-supported Pd and
montmorillonite, a solid acid, promoted the reaction of n-heptane and benzene at 150 °C?. In
addition, we found that the catalytic activity was improved by using hydrotalcite-supported Pt
instead of supported Pd. In the supported Pt system, product selectivity changed significantly
by changing the type of solid acid: a 99% selectivity toward the alkylation product was
achieved by using H-mordenite in the reaction of n-heptane and benzene.

Keywords : Pt; Solid Acid; Dehydrogenative Coupling; Alkane; Benzene

TN ER_RB U DORBKRED » 7Y T ROGE, Al CEE 2 TVl v A& B
R R~ CHRHA T E DA R BOETH D, ZAVE TIZEAERIZ Pt<° Pd 2 HHEFF L7
il XD TN T v bR DRSS SIVTW D3, 200 °C LA E O &R A v FE
ELTWns Y

LR ETIL, A Rae &t A NMEEPd EEEEBRTHLIES T vt A FOIR
BFREEN 150 °)CITBITF D n-~T X XU U DRIGEMBICEITSES 2 L2/
M L7722, 62, HFFPAd I > THEE Pt Z VW5 2 & TSR B35 2
k%ﬁmbtoit\l%M@@%#EWW@%ﬁ BT L LRI L, n-
T LR DU H-mordenite & FW 5 & XU B B 12.6%. B BIAERR
MTHDHIRFEH 7 OTL* H-mordenite (0.10 g) c
LR (Ph-CT) ~DFE o~ + PYHT (0.10g) 74l
RFE 99% % = il L 7= 68mmo|1££2m:w°Q16h (:T i
(Scheme 1), filtlt DA & fR AT ’ ) Benzene (ionv. 12.6%
ROILTUR IR R b WS 5, Select. 99%

Scheme 1

1) N. Danilina, E. L. Payrer, J. A. van Bokhoven, Chem. Commun., 2010, 46, 1509-1510.
2) M. Takabatake, A. Hashimoto, W.-J. Chun, M. Nambo, Y. Manaka, K. Motokura, JACS Au, 2021,
1, 119-123.

© The Chemical Society of Japan - B204-3pm-01 -



