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Research Theme in detail： 
<Goals> 
Hydrogenation is an important rout to valuable chemicals from unsaturated 

compounds such as olefins, carbonyls, and imines. In contrast, ring-opening 
hydrogenation of hydrocarbons has not been paid attention. There are only a few 
examples of hydrogenations of cyclopropanes and cyclobutanes, which were promoted 
by several metal catalysts.  
The frustrated Lewis pairs (FLPs) have emerged in 2006 as a new concept for 

hydrogenation of various substrates. Recently, the FLP composed of very weak Lewis 
bases can catalyze hydrocarbons such as diphenylethylene through the stable 
carbocations. Since the mechanism of the hydrogenation by FLP is different from that 
by metal catalysts, new hydrogenation reactions by FLP catalysts, which have not been 
achieved by metal catalyst, will be highly expected. In this context, our efforts have 
been directed to the ring-opening hydrogenation of hydrocarbons catalyzed by FLPs.  
 
<Results> 
Ring-opening hydrogenation of various substrates by FLP catalyst was examined. The 

reaction of α- and β-pinenes proceeded to give p-menthene, a ring-opened product. The 
hydrogenations were examined using 10 mol% of FLPs composed of various Lewis 
bases and B(C6F5)3 under 100 atm of H2 in CD2Cl2 at room temperature. Although the 
Lewis bases, (C6F5)3P, (C6F5)2PhP, (1-naph)3P, naph(PPh2)2, and Mes3P did not 
catalyzed the hydrogenation, (C6F5)Ph2P and p-tol2MeN promoted the catalysis to give 
p-menthene in moderate to good yields. The Lewis base p-tol2MeN showed higher 



activity than (C6F5)Ph2P. The hydrogenation reactivity of pinenes was compared with 
diphenylethylene, α-methyl styrene and 2,3-dimethyl butadiene. Interestingly, pinenes 
showed much higher reactivities. 
 
<Achievements> 
 
The hydrogenations of pinenes by metal catalysts produce pinane, and there is no 

previous report of their ring-opening hydrogenation. This work is the first example of 
ring-opening hydrogenation of pinenes. Importantly, this hydrogenation system can be 
applied to ring-opening hydrogenation of other hydrocarbons. In addition, this 
hydrogenation can demonstrate the mechanistic difference between FLP and metal 
catalyzed hydrogenations. 
 
 
About the laboratory I belong to (Number of faculty members and students, Methods 
used in research activity)： 
There are one professor, one administrative assistant, 14 postdoctoral fellows, 16 
graduate students, and 3 undergraduate students. The postdoctoral fellows are from 
various countries. Compared to laboratories in Japan, the members are given more free 
for their experiments, and the laboratory has more space available. 
 
Comments about the workshops and seminars I attended： 
I attended various seminars presented by not only our laboratory members but also 
professors from other universities. 
 
My Ambitions： 
I will extend FLP chemistry to preparation of organic and polymeric materials. 
 
Advice and suggestions for young researchers who will visit partner schools and other 
institutions： 
It will be a better opportunity, if you work in a different research field. 
 



 


