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Collision induced dissociation mass spectrometry of cadmium-sulfide cluster [Cd;oSa(SPh)is]*
and fragments ions
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We performed collision induced dissociation mass spectrometry (CID-MS) of two cadmium-
sulfur clusters [CdeSs(SPh)12]*” (Cd9) and [CdyS4(SPh)i1]” (Cd9’), which were obtained by
prompt partial dissociation of [Cd10S4(SPh)is]* upon electrospray ionization. It was revealed that
the dissociation energy of Cd9’ is much (by ca. 0.25 eV) larger than Cd9. Quantum chemical
calculations implied that Cd9 takes a three-fold symmetric pyramidal structure similar to
[Cd10S4(SPh)i6]*, whereas Cd9’ has rather low-symmetry structure with more Cd—S bonds. We
concluded that the above-described large structural difference accounts for the higher durability
of Cd9’ against the collision.

: Metal cluster, Transition metal chalcogenide; Mass spectrometry; Collision induced
dissociation; Quantum chemical calculation

Keywords

AR, ERSREEE BT (CID-MS) ZIN T RiERE 7 7 A2 — T 5 C
k?,77Xﬁ~37%L%ﬁMLK%§ﬁM%}ﬁﬁxAﬁ%E#K§ﬂf%t%
AWFFECIE, IEPUEARESE 2257 F 2 Y AFE 7 7 2 X —[CdiS4(SPh)is]* @ic 2 @
FHEEBEAL, o 7THESREE N2 — v Rtz AV F— 152 222 TR L %
Hiye L7,

[Cd10S4(SPh)16](NMes)s /7 (a) (b)
=P ALREDOZL _ [icasisnar s E.,=0eV ~ T (CassPn] E.,=0eV
Fe XL — A4 A vt (ESI) £ | co v g cdo’
BEROFTZITY &, NRZ T 4 e | e | WX
Xﬂb_@ig%)z’))&ﬁi%&b:i % 1 AL BLELEL LI BLELEL LN B LR % LOLELIN BLELELELE BLELELEL N BLELEL R LB
S>THELK Cd9 Bk TR ¢ E=005eV £ _ En=030eV
x ‘_[Cd9S4(SPh)12]2_ (Cd9> B E [CdsS(SPh)s] - ‘g [CdgSs(SPh)e]
LU [CdoS(SPhyu]™ (Ca9?)  ° L & ﬂ_
Z’?‘%E{,EIJ é j/bflo < j/l/ 6 &i SPh— l I1l00(;I IIISOE)' I2|00(I)I IZISOCI)I I3'000 I I1I00;)I IiSOIOl I2|00|0I I2ISOE)I '3:000

m/z m/z
Fig. 1. CID mass spectra of (a) Cd9 and (b) Cd9’. E.n represents
collision energy in the center-of-mass frame. Insets show DFT-
optimized most stable structures while substituting the Ph groups to
Me groups (wireframe).
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