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We are puzzled by the r
plique of
Professor Schmidbaur[1] to our Commu-
nication[2] where we report a quantum
chemical analysis of the electronic struc-
ture in carbodiphosphoranes (CDPs)
which gives evidence for a bonding
situation where the four valence elec-
trons of carbon are not engaged in
chemical bonding but remain as electron
lone pairs. In our Communication we
explicitly point out that in some previ-
ous experimental work the bonding in
CDP compounds was described in terms
of two electron pairs while in most
papers it is delineated using two double
bonds R3P=C=PR3. We actually cited
the very first suggestion from 1973
where a bonding situation for carbodi-
phosphoranes with two donor–acceptor
bonds to a carbon atom was suggested
by Kaska et al.[3] which preceded work
of Professor Schmidbaur cited in his
R
plique.[1]

Perhaps the author of the preceding
R
plique[1] does not realize that there is
a significant difference between suggest-
ing a chemical formula and a quantum
chemical investigation of a bonding sit-
uation. The difference between the two
may be compared with the difference
between predicting the existence of a

new molecule by a theoretical calcula-
tion and the first synthesis of the com-
pound. Even when an unknown mole-
cule has been calculated and when its
properties are accurately predicted by
quantum chemical calculations, it still
takes much creativity and experimental
skill to prepare it with experimental
methods. If such a molecule has proper-
ties which are in agreement with pre-
vious calculations it would nevertheless
be considered by most chemists as an
achievement in its own right which
deserves to become published. The
same holds true when it comes to a
theoretical study of an experimentally
known compound. Chemists who are
familiar with quantum chemical inves-
tigations[4] know that it also takes much
effort and competence to carry out such
work which then may become published
if it leads to new important insights. The
information which is gained in such
studies goes far beyond writing a bond-
ing line. This situation may not be
cognizable by chemists who were never
engaged in quantum chemical research.
It is our conviction that experimental
and theoretical work should be done
with mutual respect for each other.
Neither is the synthesis of a molecule a
mere technical conformation of a theo-
retical prediction, nor is a quantum
chemical investigation a mere supple-
ment to experimental work. The two
sides rather complement each other in a
way which most chemists nowadays find
stimulating and very useful.
Concerning the experimental part in

our paper, we are pleased that Professor
Schmidbaur calls the synthesis of a
trication remarkable. In contrast to his

opinion, however, we think that the
synthesis is more than just a confirma-
tion of the pronounced donor capacity
of CDPs and the strength of the Ag�C
bonds. It greatly extends the scope of
CDP complexes towards multiply charg-
ed cations which hitherto were not
known. Moreover, the calculated nega-
tive partial charge of �1.34 e (!) at the
central carbon atom indicates a highly
unusual electron-density distribution
which will be interesting for many
chemists. Our experimental work of a
BH3 adduct of a CDP was briefly
mentioned because it was carried out
in conjunction with the theoretical pre-
diction that CDPs should be capable of
binding two BH3 molecules. Unlike
previous studies, we were able to isolate
a suitable crystal which could be used
for the first X-ray structure analysis of a
CDP–BH3 adduct.

[5] Furthermore, we
found experimental evidence for the
intermediate formation of a CDP–
(BH3)2 complex. Details will be publish-
ed in a forthcoming publication.
We share with Professor Schmidbaur

the hope that our publication may
become instrumental in attracting atten-
tion to the class of CDPs and related
compounds to which he has made sig-
nificant experimental contributions. Our
theoretical study has shown that more
compounds with the general formula
EL2 with donor–acceptor bonds E

!L
may exist which await synthesis. We
already pointed out that carbon subox-
ide C3O2 and its complexes should be
reinvestigated because they may exhibit
properties which are in line with a
bonding situation C(CO)2. Insight into
the electronic structure of CDPs gave us
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a hint to connect its reactivity to the
recently synthesized carbon complexes
[Cl2(PR3)2Ru(C)]

[6] where again a single
carbon atom is engaged in donor–ac-
ceptor interactions.[7]

Finally, we are grateful to Professor
Schmidbaur for pointing out that the
bidirectional arrow in our Scheme 1
which is shown in ref. [24] in his rApli-
que[1] should be omitted.
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