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In the previous reports on nickel and palladium 

catalysts (l), the chemisorbed states of propene were 

investigated, based upon the subspecies-distributions 

of propene-d, in the product of the exchapge reaction and 

hydrogenation with deuterium and deuterium oxide: 

C3Hs + XD;! * =,HE.~ Dy 3 c3H6-) D, 9 (1) 

C3% + 3W + C,H,->D> t (2) 

and it was concluded that both reactions occur via the 

half-hydrogenated state, CaH,, so far as nickel and 

palladium are concerned. 

Similar investigation was extended on platinum 

catalyst by the static method under the similar condition 

as that of nickel and palladium, as shown in Table I, 

where the distributions of deuterium in the remaining 

propene are described. 
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TABLE I. Experimental Conditions and Deuterium- 

distribution of Reaction Products. 

(A) Experimental condition 

Sample (mole) Reaction 

No. Catalyst g C,Ha D20 4 C, Ha/D2 Temp. Time 

5505 I%-black 0.50 2.18 - 1.09 2.0 20°C 20 min. 

41017 Pt-black 0.50 2.18 9.9 - - 25OC 100 hr. 

(B) Distribution of deuterium in remaining propene (W) 

No. do d, dz d, d4 ds ds #"-+~3d_, 

5505 60.6 21.9 9.5 4.7 2:6 0.7 - 11.5 

41017 53.5 26.9 8.9 4.9 2.7 1.9 1.2 14.7 

TABLB II. Distribution of Subspecies (W) of Propene-d, *) 

No. of Run 5505 41017 .TJ513+*) 

Subspecies Pt, D2 Pt, D20 Ni, 40 

CH2D-CH=CH2 21.1 k1.7 19.5f2.1 22.522.7 

(7.0) (6.5) (7.5) 

t-c&-CH=CHD 39.1k3.3 47.4 f4.8 9.5-12.1 

c-U-Is-CH=CHD 15.lf2.5 5.8 +1.4 9.922.2 

CHs-C:D=CH2 26.723.6 27.5f4.5 58.125.1 

3515**) 

Pd, D20 

59.2t2.2 

(19.7) 

15.121.5 

15.7A1.5 

14.1t1.5 

*) Trans- and cis- form denotes the position of deuterium 

against the CH, group. 

**) These two runs, reported already, were shown again 

for the sake of comparison. 



No,22 w9 

Table II shows subspecies-distribution of propene-d, 

determined by the microwave-spectroscopic method. As in 

the cases of nickel and palladium, the distribution is 

found almost the same for two samples, for which the 

deuterium sources are deuterium gas and deuterium oxide, 

respectively. On the other hand, much difference is 

obtained in exchangeability of the two hydrogen atoms of 

the methylene group. Actually the trans hydrogen is the 

most exchangeable among the six hydrogen atoms. A con- 

siderable amount of exchange occurs also at the methine 

position. 

These findings suggest that, besides the associative 

state CH3?lHs;H2 assumed in the previous papers, there is 

some additional state which may bear a steric effect of 

the methyl group to favor the exchange at the trans posi- 

tion. A qualitative observation of the 
CHs 

distribution of CaH,-de's also indi- HC%C,H 
H (I) 

cates the existence of a state not * t 

observed in the cases of nickel and palladium. As the 

state, a dissociative one I, proposed already (2,3), would 

be plausible. 

We express our sincere thanks to Professor Yonero 

Morino for his help to perform the present research. . 
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