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Introduction

Fischer carbene complexes are useful compounds in organic

syntheses. Due to this importance, thelr mass spectrometric

charactenzatlon is y for the sy ist. During the
ion of these ds, the arise:

ing pr

* Most ionization methods (El, FAB, MALDI) are limited to a small
group of compounds or give bad results in most cases.

» Most ionization methods are too harsh — the molecule ion peak is
detected only with negligible intensity, fragments dominate the
spectra.

« ESI - known as one of the softest ionization methods - requires
the presence of a charge and can thus cause problems with
uncharged molecules that do not have an easy-to-charge site.

Here we d two I y hods for the ionization of
Flscher carbene complexes: non acidic carbene complexes — a

is not possible in the ESl-process — can be ionized by
attachmg a good nucleophlle like cyanide to the electrophilic
carbene center, acidic carbene complexes can be ionized by
deprotonation. In addition to the CO losses typical for these
compounds, some other fragmentation reactions can be observed
in the gas phase.
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Carbene complexes 1-8 bear no acidic
protons, so they can't be ionized by
deprotonation during the ESI process.
In this case, adding a small amount of
KCN to the sample solution leads to

tion through nucleophilic attack
of the cyanide anion to the
electrophilic carbene carbon atom.
Spectrum (a) sprayed from an
acetonitrile  solution shows the
negative mode ESI mass spectrum of
4 before addition of KCN. Here,
signals with low intensities can be
observed for the [M-CH,]- and for the
[M+CN]-anion.

After the addition of KCN,
a large signal for the
[M+CN]-anion at m/z =
778 is observed (spec-
trum (b)).

This method works also
for the a,B-unsaturated
carbene complex 8.
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Amino carbene com-
plexes 13-21 can be
easily deprotonated and
ionized in the ESI ion
source. Additionally,
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complexes 17, 20, and 21
bear acidic OH protons
which can be depro-
tonated during the ioni-
zation. Protonation at the
carbene nitrogen atom is
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The sugar-subslltuted chromium and
912

acidic protons in the a-position to the

carbene center. lonization by deproto-

MeO__M(CO)s nation is possible in the ESI ion
one source.
s The ESI mass spectrum of 9

OAc (spectrum (a)) shows a signal for the
deprotonated complex. After addition
of KCN, the spectrum changes
completely (spectrum (b)): only a
small signal for the [M-H]-anion at m/z
= 489, but a large signal for the
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[M+CN]-anion at m/z = 516 can be
detected.
mplexes 11 and 12 be- BT s WeCNT]|
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To study the fragmentation
patterns of these compounds in
the gas phase, we performed CID
experiments with mass selected
parent ions and argon as collision
gas. While the unfunctionalized
carbene complexes 1-4 show only
the typical losses of the carbonyl
ligands, complex 6 which bears a
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b%? In the MS/MS-spec-
trum the cyanide

adduct of 6 shows the
loss of allene after the
~ cleavage of all five
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20M=cn not possible due to the system shows a second fragmen- CO-ligands.
1 20M=w) delocalization of the N- °:;D’ tation reaction: one ketene In contrast, the deprotonated complex 6 with the isopropylidene
centered lone pair. e molecule can be liberated by the protection groups reveals competition of the decarbonylation with
mechanism shown here. the repulsion of one 2-propenol molecule which is ascribed by two
tive 1,2-elimati
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Besides the usual series of CO 1(CON o jj’ 1(CONy ConCIUSIon
0 a losses, in the CID experiment ek R
L S S another fragment with Am = 120 naton *N idic carbene I can be ionized by addition of good
ot . b mass units is formed directly from s Cabhs imes nucleophiles like cyanide which add to the carbene center (in ana-
wonc L0Ac :
e e the parent ion [20-H]-. This fragment N " logy to the isolobal carbonyl groups).
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Il - which splits the sugar backbone. It v(co»n“ e o fon NG * Acidic carbene complexes can be ionized by addition of nucleo-
cm,r“I:NCmn can proceed through a six- jm“m“‘”w ?j\ e T H”CAC% = philes or by deprotonation depending on the carbene complex
H ™ oH membered transition structure and is e AcOH = backbone.
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B formation of the strong C=0 double * Not only CO losses are observed in MS/MS experiments: processes
CHOH bond in the neutral fragment. like the retro-aldol reaction and the loss of ketene or enols compete
with the decarbonylization.
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