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Figure S1. Pulse sequences for experiments conducted on the reaction of a) [Ru(bipy),]** and

b) [Ru(bipy),CO]**.
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221 [Ru(bipy),COF*

Figure S2. Mass spectra following the isolation of a)
[192Ru(bipy),COJ?* and b) its reaction with 2-
methylpropane on a day where water impurities
were low.
d
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m/z ratio
_ 221 729
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Figure S3. Calculated potential energy
diagram for the dehydrogenation reaction
of 2-methyl propane with [Ru(bipy),]?* via
an oxidative addition/reductive elimination
mechanism. The two main transition state
energies were estimated from the
Co?*/isobutane reaction.®
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Figure S4. Computed structures for a)
the agostically-bound
[Ru(bipy),CO(C,4H,,)]?>* complex and b)
the transition state for concerted
elimination of H,.



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

H----CH
2+ ! ! 3
212 (bipy),Ru—:
\\\\c‘t—?—H
(bipy):Ru2—i H 4 CH,
A S
gl

N

©

(S

-

X

~

o
-
[Ru(bipy),]* H,C
+ i-butane
S H C—cCH,
0 (bipy)Ru>—| | (bipy):Ruz—||
S—C—=CH, ; C—H  +H,
H }., | / \
CH3 \
-86 \
\ H

Figure S5. Computed potential energy diagram for the \ l—CH
dehydrogenation (solid line) and demethanation (dashed \ (bipy) Rf: H 3
line) reactions of 2-methylpropane by [Ru(bipy),]?* via a 2 C—H
concerted mechanism. +CH, |
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Figure S6. Mass spectra following a) CID of [Ru(bipy);2*] b)
[Ru(bipy),]?* isolation of [1°2Ru(bipy),2*], and c) reaction between

[Ru(bipy),?*] and propane.
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Figure S7. Mass spectra following a)

reaction of [1°2Ru(bipy),]?* with CO then 221 [Ru(bipy),COJ?*
isolation of [Ru(bipy),CO]?, b) the
reaction of [Ru(bipy),CO]?* with a
propane (10 pulses of propane) c)
isolation of dehydrogenation product,
m/z 242, and d) CO, laser-IRMPD of m/z
242 for 10 sec at 20 % power.
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) Figure S8. Mass spectra following a) the isolation of
[Ru(bipy),]** [192Ru(bipy),]?*, b) its reaction with a pulse of CO and
isolation, and c) the reaction of [1°2Ru(bipy),(CO)]** with
propene.
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Figure S9. Computed potential energy diagram for the
concerted dehydrogenation of 2-methylpropane.
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