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Fig S1: ESI MS of [Pd(0)(1)(PPh3)]- complexes in MeOH solution [Pd] = 0.4 mM with desolvation gas
supply from (a) 4.0 N, cylinder or (b) N, generator.

1 = sulfonated triphenylphosphine, [PPh,(m-CsH,S05)]".
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Fig S2: MS-MS of m/z 251 species showing loss of Acetonitrile ligand.



[Cp,TiO,]

100 ~

754
>
2
Q
£

o 504
=
©
o)
0l

25 -

[Cp,Til" 32Da
0 T T H T T T T 1 '-02 T 1
100 120 140 160 180 200 220

m/z

Fig S3: MS-MS of [szTiOZ] ' (m/z 210) species showing loss of oxygen. A prominent fragment ion with

my/z 130 could correspond to loss of cyclopentadienone from the parent ion (vide infra).
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Fig S4: MS-MS of m/z 252 species showing that there is no direct loss of O, but instead a rearrangement
(shown below) to lose the fragment with m/z 80.

At low collision pressures, the lowest energy fragmentation of m/z 252 involves loss of 80 Da. Neutral
losses with this MW involving only C, H and O could correspond to either CsH,0 or CgHs. A logical fragment
for the former is cyclopentadienone, while e.g. methylcyclopentadiene does not make as much sense. We
are not sure of the most stable structure for m/z 252 but if it adopts a metal-peroxo radical cation
structure, as postulated by Schwartz and co-workers, one might explain loss of 80 Da as shown in the
Scheme where rearrangement proceeds the loss. Note that m/z 252 could also have the structure shown
on the right which makes some sense for its strong tendency to bind water to form m/z 270.
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Fig S5: MS-MS of m/z 235 species showing hydrolysis at reduced collision energy. Due to water in the
collision cell we see m/z 237 [m/z 235 + 18 — 16 (CH,4) Da] and m/z 255 which is 18 Da higher in mass.
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Figure S6: Normalized ion intensities for [Cp,Zr(pu-Me),AlMe,]* (blue), [Cp,ZrMe] * (red) and [Cp,ZrO,]*
(green) using generator N, vs. cone voltage. The latter was systematically ramped from 0-100V using an
AutoHotKey script (https://www.autohotkey.com/).
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Fig S7: ESI-MS in positive mode of the ([Cp,Zr(n-Me),AlMe,]*) system at a cone voltage of 24V with an
N, supply from (a) factory refurbished N, generator and (b) brand new N, generator. The ion with m/z
252 i..e ([Cp,ZrO,]*) was much less prominent when using the new generator.



Table S1: The single point energies calculated in SIESTA were benchmarked against a range

DFT Method

UPBED- UPBEO- RI-UB2PLYP-
(SIESTA) | UPBEO/TZVP RI-UB2PLYP-

AE (kJ/mol) D2/TZVP D3/TZVP D3/TZVP
UPBE-D2 //UPBE-D2 D3/TZVP Opt

//UPBE-D2 /IUPBE-D2 //UPBE-D2

o |2 137 102 207 150 122 129

2

D23 -86 -97 -155 -140 -94 -104

S

S| 34(x) 159 112 145 128 167 143

(5]

X |34 (2 77 52 79 67 55 75

of basis sets in Orca.
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