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2, Helvetica Chimica Acta and Coordination Chemistry 

by Luigi M. Venand 

Laboratorium fur anorganische Chemie der Eidgenossischen Technischen Hochschule, ETH-Zentrum, 
Universitiitstrasse 6. CH-8092 Zurich 

This year, Helvetica Chimica Acta ( H C A )  celebrates its 75th year of publication. Its 
volumes contain many papers of fundamental importance in the field of coordination 
chemistry. Thus, this is an appropriate time to assess their impact. 

The significance of these contributions should be judged within the well-defined 
historical framework outlined by Ph.-A. Gujx in the ‘Avant-propos’ which appeared on 
the first issue [I]  : 
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It should also be remembered that, until recent times, there were few specialist jour- 
nals (a notable exception being the Zeitschrift ,fur anorgunische Chemie), and inorganic 
and coordination chemists outside Germany generally published their work in the journal 
of their national Chemical Society. Thus, Swiss coordination chemists used mainly HCA 
for their publications, at least until the appearance of specialist journals in English such as 
the Journal of’lnorgunic and Nuclear Chemistry (1955) and Inorganic Chemistry (1962). In 
other words, this account can be regarded as a summary of the highlights in Coordination 
Chemistry in Switzerland, ‘seen through the eyes’ of the papers published in HCA. 

A few words about the contents of this article. Its author deliberately restricted 
himself to contributions in the field of coordination chemistry, having been an active 
participant in this area for more than half of the period in question. Some aspects of 
coordination chemistry not mentioned here and the wider field of inorganic chemistry 
will be included in other contributions. Last, but not least, no attempt has been made to 
give a comprehensive review; a personal choice was made, and if serious omissions have 
occured, an apology in advance is offered. 

The choice of coordination chemistry as the subject of the first ‘review’ was not 
accidental but connected with the fact that the first article published in the first issue of 
HCA was a contribution from Alfied Werner [2]. However, soon after his Nobel Prize 
award in 1913, ill health forced him to reduce his activities in the ‘Chemisches Laborato- 
rium der Universitat Zurich’, and thus only six of his papers were published in HCA, 
three of them after his death in 1919. 

It is worth dwelling a little on this first paper. Not surprisingly, it is on the subject 

of chirality in transition metal complexes, in this case, those of the isomeric 
forms of cis-[Co(NO,),(en)(pn)]X (en = ethylenediamine; pn = 1,2-~ropanediamine; 
X = counterion), a family of compounds denoted at that time as thejluuo-series. As can 
be seen from the original drawing reproduccd below, there is a chiral metal center and a 
chiral C-atom on the organic ligand pn as well as two possible orientations of the Me 
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group relative to the anionic ligands. As shown in this publication, eight different 
isomeric forms are possible. Werner’s co-worker, A .  Smirnofh was able to isolate all of 
them. They were characterized by optical rotatory dispersion, and the spectra of the four 

compounds of the so-called ci -series are reproduced below. Note should be made here 
that, even at that time, such measurements were routinely carried out for the characteri- 
zation of optically active coordination compounds. 
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An extensive obituary of Alfred Werner, written by his former pupil Paul Karrer, was 
published in 1920 [3], and the very good photograph which appeared there is reproduced 
below. 

The course of history is such that Avred Werner’s coordination chemistry school 
disappeared practically without trace in Switzerland, but it would certainly be inappro- 
priate to speculate here why this occurred. 

Only very sporadic publications dealing with what we would now consider as coordi- 
nation chemistry were published in HCA between 1920 and 1935, when there appeared an 
article by W. D. Treadwell, professor of General and Analytical Chemistry at the ETH in 
Zurich with the title shown below [4]: 

The reader will clearly recognize that the type of curves shown in the figure shown on 
p. 25 can be considered as being direct fore-runners of those which became very familiar 
later in connection with complexometric titrations. 

The pioneering work of W. D. Treadwell was not limited to that mentioned above: a 
number of publications appeared in HCA between 1941 and 1943, describing the charac- 
teriiation of cyano complexes of Mn, Fe, Co, and Ni in very low oxidation states [5] .  
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However, another ten years had to lapse, before the significance of complexes of this type 
was fully recognised. 

Regrettably, there was no obituary notice of W . D .  Treadwell in HCA.  May his 
photograph shown on p. 26, made available by the Huuptbibliothek der ETH, serve as a 
tardy amend for this omission. 

The next development in Swiss coordination chemistry was of truly international 
dimensions. It was the work of a former research student of W. D. Treadwell: Gerold 
Schwarzenbach. He started his academic career as an analytical chemist in the Chemisches 
Laboratorium der Universitat Zurich under the direction of Paul Kurrer who, by the 
mid-twenties had become a fully fledged organic chemist. 

Schwurzenbach published many papers on acid dissociation, indicators, and related 
topics between 1930 and 1955. However, it was his 1945 publication [6], whose title 
appears on p. 26, which added a new dimension to the field of coordination chemistry. 
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Schwarzenbach himself liked to call these studies ‘messende Komplexchemie’. Figures 
such as that shown on p. 27 [6] soon became classics in the chemical literature. 

As mentioned earlier, Schwuraenbuch was Professor of Analytical Chemistry, and 
naturally, the analytical applications of the aminopolycarboxylic acids were developed at 
a very early stage. It is interesting to note that he chose to publish a short summary of the 
full scope of what became known as complexometric titrations. This article [7] is repro- 
duced on p. 27. 

While the analytical chemistry aspects of Schwarzenbach ’s work were later made 
widely available to the chemical community through a book translated in many lan- 
guages, more than 50 papers on the coordination chemistry of polydentate ligands were 
published over many years, mostly in H C A .  These were subdivided into groups, mainly 
the Kornplexone, the Metallindikatorerz, and the Metallkomplexe mit Polyumirwn. 
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What must be Schwarzenhaclz’s best known paper was published in 1952 [S]: 

The significance of this paper is best expressed using the summary he wrote: 

Much discussion on the thermodynamic nature of the chelate eflect followed this 
publication, but its essence was and remains that outlined by Schwarzenbach in his 
original publication which is given in the figure reproduced below. 

Schwarzenbach’s move to the Laboratorium fur anorganische Chemie of the ETH in 
1955 saw a change in his research interests: oxygen and nitrogen were replaced by sulphur 
and phosphorus as donors. While a significant part of the work on sulfur ligands was 
published, mostly in H C A ,  his latter interest in the coordination chemistry of mercapto- 
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phosphines is available only in the form of Ph. D. theses. Finally, it must be emphasized 
that Schwarzenbach’s work in the field of coordination chemistry published in HCA is 
not limited to that mentioned above, and for a full appreciation of his scientific contribu- 
tions, the reader is referred to his Obituary, written by Walter Schneider, which was 
published in HCA in 1978 [9] where there also appears Schwarzenbach’s photograph 
shown above. 

At this point a more readable account will result, if one proceeds along ‘geographical’ 
as apposed to ‘chronological’ lines and, therefore, one continues with the ETH. 

Under Schwarzenbach ’s leadership coordination chemistry at the Laboratorium fur 
anorganische Chemie experienced a significant growth as equilibrium studies were com- 
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plemented by studies of the thermodynamics and kinetics of complex formation. Thus, 
entropy and enthalpy data were regularly obtained by Giorgio Anderegg and his cowork- 
ers and appeared in print in HCA, as shown by the data published in the first paper of this 
series [lo], reproduced on p. 30, dealing, not unexpectedly, with the aminopolycarboxylic 
acids. 

Mention should also be made of the studies of the thermodynamics of the complexes 
formed by metal ions with Jean-Marie Lehn's 'cryptands', more of whom will be said 
later in this account. A figure taken from Anderegg's original publication [1 11, showing 
the enthalpies of complex formation of a variety of metal ions with the ligand 
N(CH2CH,0CH,CH,0CH,CH,),N, is also reproduced on p. 30. 

While most of the work done in the USA and in England on the kinetics of substitu- 
tion reactions was carried out on robust complexes, Gerard Geier studied fast reaction 
systems, particularly those which had to be followed by T-jump techniques. The table 
shown below, taken from the paper with the title 'Die Kinetik der Murexid-Komplexhil- 
dung mit Kationen verschiedenen Koordinationscharakters. Eine Untersuchung mittels der 
Temperatzivsprung-Relaxationsmethode', which appeared in HCA [ 121, is a pioneering 
contribution in the area of coordination kinetics as it gives rates for the water-exchange 
reaction for 27 metal cations. This was the first report on substitution lability in aqueous 
solution for most of them. 

The more theoretical and physico-chemical aspects of coordination chemistry at the 
ETH were pursued by Walter Schneider. Two aspects of this activity, which were 
published in HCA, deserve mention here. The first [13] describes an investigation of 
the thermal decomposition of [Cr(Ox),]'- (Ox = oxalate) catalysed by a variety of metal 
cations and the second an ESR spectral study of square planar Cu" complexes [14]. 
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The active pursuit of Schwarzenhach ’s interests in the coordination chemistry of ‘soft 
donors’ was left to an ‘outsider’, the author of this article, who regretfully admits that he 
published only a fraction of the work done during his Zurich years in HCA.  Reserved for 
this journal, however, have been the coordination chemistry of special ligands, i.e., 
trans-spanning chelating diphosphine as shown below [ 151: 

and the first optically pure C,-symmetric tritertiary phosphine ligand bearing chirality on 
the P-atom prepared as shown in the scheme reproduced on p. 33 1161. 



HELV~IICA CIIIMICA ACTA vOl.75 (1992) 33 

Finally, the application of NMR techniques to coordination chemistry has not been 
neglected, and Paul S. Pregosin has been the prime motor behind these developments. 

The most characteristic aspect of these studies has been the ‘multinuclearity’ of the 
approach, as can be seen from the title of the paper shown above and one of the figures 
contained there [17] shown on p. 34. 
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An account of the work done at the ETH, involving coordination compounds, 
published in HCA, would be woefully incomplete, if mention were not made of the 
fascinating studies carried out in the Laboratorium fur organische Chemie on the ferri- 
oxamines by Vladirnir Prelog and on the chemistry associated with Vitamin B,, by Albert 
Escheizmoser. However, both of these topics will be discussed elsewhere. 

Mention should also be made here of the publication by Jack D.  Dunitz in HCA of the 
X-ray crystal structure of the first cyclobutadiene complex [18]. The figure which ap- 
peared in that paper is shown below. 
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Furthermore, research work in the field of organometallic coordination chemistry 
and homogeneous catalysis has been carried out for a number of years in the Technisch- 
chemisches Laboratorium by Piero Pino and Gianzbattista Consiglio. Noteworthy among 
their contributions published in HCA are the first example of the asymmetric hydro- 
formylation of alkenes using Pt catalysts [19]: 

and the first example of the stereospecific Ni-catalysed cross-coupling reaction [20] : 
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Numerous papers on the formation and reactivity of cyclometallated compounds, 
mostly of palladium with naphthalene derivatives, by Paul Rys at the Technisch-chemi- 
sches Laboratorium, were published in HCA. A particularly interesting contribution 
describes the formation of 2-arylbenzo[g]indazoles via cyclometallated l-arylnaphtha- 
lenes [21]: 

Regular activity in the field of coordination chemistry at the University of Zurich 
resumed only after the arrival of Helmut Werner in 1967. However, it is worth recalling 
that there is an earlier HCA article by Ernst Schumacher (then Professor of Inorganic 
Chemistry there) [22] giving mass-spectrometric evidence for the existence of the triple- 
decker sandwiches shown below. The isolation of compounds of this type, however, was 
first reported in 1972. 

Helnmt Werner’s earlier publications in HCA [23] described kinetic investigations of 
substitution reactions at organometallic complexes by phosphines and phosphites. Later, 
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his studies acquired a more preparative interest and led to the dicovery of the coordina- 
tion chemistry equivalent of the Arhuzoa rearrangement in metallocene-Ni complexes 
[24]. The first reaction of this type reported by Werner is shown below. 

The interest in organometallic chemistry at the Anorganisch-chemisches Institut of 
the University of Zurich continued even after Helmut Werner moved to Wurzburg. His 
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successor, John Ammeter, continued to pursue there his theoretical and physico-chemical 
studies, particularly of the Juhn-Teller effects in metallocenes. An attractive illustration 
of this type of work, which appeared in H C A  [25], is shown on p. 37. 

Orgdriometallic chemistry is also being pursued by Ammeter’s successor Heina Berke. 
A recent publication [26] describes the reaction of an q2-acyl complex with phenyl- 
acetylene which gives, among other products. one containing a ‘metallafuran’ unit. 

Noteworthy are also the bimetallic complexes containing a bridging n-atomic system 
prepared by Albrecht Salzer. One example of a compound of this type [27] is shown on 
p. 39. 
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Much interesting coordination chemistry, albeit of spectroscopic nature, has been 
carried out in the Organisch-chemisches Institut der Universitat Zurich by Wolfgang von 
Philipshorn. He has made many contributions to transition-metal NMR. In the fascinat- 
ing recent example [28]: 
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one observes a good correlation between the E, ,(Co"/Co') values and the "Co-NMR 
chemical shifts for alkyl-cobalamine model compounds. 

From the early fifties another significant development took place in Switzerland, this 
time in the area now known as Bioinorganic Chemistry. This development was started by 
Hans Erlenmeyer at what was then known as the Anstalt fur anorganische Chemie der 
Universitiit Basel. The series of nearly forty papers, published under the heading 'Metall- 
ionen und biologische Wirkung', must surely be the earliest major contribution to this 
area. 

The first paper to appear in HCA [29] shows that there exists a correlation between 

tubercolostatic activity and the formation of the Cu" complexes of ligands such as 
salicylic acid. 

Over many years Erlenmeyer and coworkers tested large numbers of compounds of 
different types for tubercolostatic activity. As the work developed, the group became also 
interested in the interaction of these compounds with bacteria, and this led to publica- 
tions such as 1301: 

In his latter years, Erlenmeyer became interested in metal ions and cytostatic activity. 
The title of what is probably his most significant contribution in this area [31] is shown 
below. 
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The reaction mechanism postulated at that time 
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is still worthy of serious consideration. 

in an Obituary Notice [32], is reproduced below. 
Erlenmeyer died not long after that publication, and his photograph, which appeared 

Finally, mention must be made of another of Erlenmeyer’s achievements: the estab- 
lishment of a florishing school of coordination chemistry in the Institut fur anorganische 
Chemie der Universitat Base1 with strong interests in the area of Bioinorganic Chemistry. 

Silvio Fallab ’s collaboration with Erlenmeyer’s research programmes became first 
apparent, at least in HCA, with two publications which appeared in 1953 in connection 
with the topic ‘Metallionen und biologische Wirkung’ [33]. Also Hans Brintzinger, Kluus 
Bmnauer, Thomas Kaden, Helmut Sigel, and Andreus Zuberbiihler came out of that school 
and made their international reputation through their publications in HCA. 
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Fullub’s best known contributions on the reactivity of transition-metal complexes 
with molecular oxygen began to appear in HCA in 1959 [34] and became part of a series of 
papers with the general title ‘Reaktivitut von Koordinutionsverbindungen ’. 

The first paper on the formation of binuclear p-peroxo-cobalt complexes appeared in 
H C A  in 1963 [35]. 

Much of what is known about complexes of this type is due to his efforts in this area, 
and the results were also published in HCA as a series of papers under the heading ‘Uber 
Reuktionm oxygenierter Kobult(II)-Chelate’. Also much structural work on these com- 
plexes was done in collaboration with Margavetlza Zehnder, and the X-ray structure of 
one of the more interesting compounds of this class (361 is shown below. 

Brintzinger’s first publication in HCA appeared in 1955 and was on the topic ’Uber 
Dipyridyl-Metallokomplexe’ [37]. However, from 1960 his main research interest cen- 
tered around the interaction of cations with ATP. 
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An example of the information he was able to obtain from these studies is shown 
below [38]. 

A 1956 publication [39] introduced Bernauer’s name to the readers of HCA. This was 
part of the series ‘Stabilitut und Kinetik bei Komplexbildungsreaktionen ’ associated with 
the names of Erlenmeyer and Fallab. While in Basle, Bernauer continued this collabora- 
tion and, as traditional, the resulting publications appeared in HCA. His interests, 
however, changed after he moved to Neuchiitel, and his contributions from there will be 
mentioned later. 

The other member of what might be described as the ‘Basle Group’, Kaden, published 
his first paper in HCA describing some work done with Fallab on the topic ‘Reaktivitat 
von Koordinationsverbindungen ’ [40]. Collaborative efforts with Sigel and Zuberbuhler 
(see later), also published in HCA, were followed by what became his major research 
interest, i.e., macrocyclic ligands. The first of these publications appeared in HCA in 1970 
[4 11. The more recent studies on functionalised azamacrocyles have aroused much inter- 
est. The structure of two compounds of this type were recently determined by X-ray 
diffraction. 

4 
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An ORTEP view of the structure of Ni” and Cu“ complexes with one of these ligands 
is shown below. 

Functionalised Cu” macrocycles with pendant carboxylic groups have also been used 
by Kaden and coworkers as intermediates for protein-labelling agents [42]. 

The start of a new series of papers entitled ‘Metallionen-Komplexe von 2-Amino- 
pyridin-1-oxid’in 1963 [43] marked the appearance of Sigel’s name in HCA. This and the 
subsequent paper, co-authored by Brintzingev, were soon followed by Sigel’s active 
participation in the research topic on ‘Metallionen und H20,’, one of the recurrent themes 
of Erlenmeyer’s interests. The results of these studies were regularly published in HCA,  
and the last paper in this series [44] appeared soon after Erlenmeyer’s death. 

Sigel continued to make extensive use of HCA for his publications until 1968, and it is 
there he published in 1967 the first full paper on what later became his main research 
topic, i.e.. the ‘Ternure Komplexe in Losung’ [45]. Sigel published most of his subsequent 

work in this area in other journals, but one significant contribution did appear in HCA in 
1978 [46], and a figure showing Sigel’s postulated ternary interaction, reproduced from 
the above paper, is shown on p. 45. 

The recurrent theme in Zuberbuhler ’s academic career, copper and its coordination 
chemistry, became manifest even in the first of his publications in HCA, which appeared 
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in 1966 [47]. This, and very many of his later papers were co-authored by Knden, 
particularly those in the series ‘Kupferkomplexe von Bisamiden’. HCA was also used for 
the publication of the series of papers on the ‘Autoxidation von Cu’-Komplexen’ and 
‘Cuprous Complexes and Dioxygen’ which appeared between 1970 and 1984. 

His current research interests, which are centered around complex equilibria involv- 
ing Cu‘ and Cu” species, including their reactions with molecular oxygen, are well 
illustrated by the summary of a fairly recent publication [48] shown below. 

Significant contributions to coordination chemistry were also made in industrial 
research laboratories in Basle. Thus, mention must be made of the almost unique 
development, in one special area of coordination chemistry which occurred in the Wis- 
senschaftliche Laboratorien der J .  R .  Geigy AG, later incorporated into the Zentrale 
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Forschungslaboratorien der Ciba-Geigy AG. Much fundamental synthetic and structural 
work on the complexes of dyestuffs was done by Guido Schetty. His results, about 30 
papers, were published in HCA between 1952 and 1976. 

There is little doubt that Schetty’s 1952 HCA publication [49] must be the first 
account of the application of Alfred Werner’s coordination theory to chromium ‘salts’ 
of azo-dyes. The initial work on the constitution of these complexes was extended to 

considerations of structural isomerism [50]. As can be seen from the sketches reproduced 
below, the structure shown in Fig. 1 shows what we would now call the mer-isomer, then 
referred to as the ‘Drew-Pfitzner’ form, while Fig. 2 depicts the mer-isomer, then called 
the ‘sandwich type’. The early correlations between isomeric structure and colour, made 

using VISjUV spectroscopy, were later confirmed by X-ray structure determinations [ 5  11 
(see p.47) and by NMR spectroscopy [52]. 

Significant activity in the field of coordination chemistry has been going on at  the 
University of Berne since the mid-sixties and Andreas Ludi and Hans-Ulrich Giidel 
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published most of their work in HCA until 1969, reporting structural and spectroscopic 
investigations mainly on cyanide complexes. Since then, only one of Ludi's interesting 
papers [531 has appeared in HCA. Its title and summary are shown below. 

The chemistry of coordination compounds has also been much pursued by Rolf 
Schexfold who made significant contributions in the field Vitamin B,, and related com- 
pounds. His work will be reviewed at a later date. 

The study of coordination compounds has not been absent at the University of 
Fribourg. 'The first name that comes to mind in this connection is that of Alexander von 
Zelewsky. His first independent paper in HCA reported a pioneering effort in the early 
days of transition-metal NMR, in this case, of "'Pt [54], done while at UCLA. The data 
shown in the table below speak for themselves. 

Having established himself in Fribourg, von Zelewsky published the first of his papers 
on 'Metal Complexes of Radicals' [55], making extensive use of his previous experience 
with ESR [56]. An impressive spectrum of one of his complexes is shown on p. 49 [55].  
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von Zelewsky 's interest in the synthesis, spectroscopy and electrochemistry of Ru" 
complexes, developed with the assistance of P. Belser, led to a fruitful collaboration with 
Vincenzo Balzani. Later, cyclometallated compounds of Pt" and Rh" were prepared, and 
theiqxoperties c o m p a r e U t h  h e  ofthe c m p o n d i n g  complexeaontaining anly 
nitrogen donors [57]. 
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The HCA reader associates Franzpeter Emmenegger’s name mainly with the study of 
inorganic salts and metal complexes in the gas phase, particularly with the classic study 
shown below [58] .  

Another significant contributor to Fribourg Inorganic Chemistry is Carl W. 
Scklgpfer, particularly for his classic paper on 6 3 C ~ - N M R  [59]. 

Mention was made earlier of Bernauer ’s contribution to the ‘Basle School’. After his 
move to Neuch5te1, his name first appeared in HCA, associated with that of A .  Jacot- 
Guillarmod, dealing with topics of organometallic chemistry. However, his interest 
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in stereoselective reactions became apparent in 1970 [60], and since then, several key 
papers have appeared in HCA, e.g., one describing the first asymmetric synthesis of 
amino acids using copper complexes with Schtfl bases [61], another reporting a newly 

discovered stereoselective electron-transfer reaction [62], and a most recent contribution 
[63] reporting the first example of chiral recognition at the surface of a metalloprotein. 

The premature death of Werner Murty deprived the University of Neuchltel of a very 
able scientist. The title of one particularly interesting publication describing some of the 
work that was being done at that time is shown below [64]. 

His successor, Georg Suss-Fink, in a recent HCA paper [65],  describes an elegant new 
synthetic route to anhydrous acetonine. 
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The active pursuit of coordination chemistry at the lnstitut de Chimie Minerale et 
Analytique de 1’Universite de Lausanne started under the guidance of And& E. Merbach. 
His initial publication in this area reported the use of NMR for the study of aminocar- 
boxylates of the rare earths [66]. This was followed up by a series of papers [67] applying 
this technique to the study of complexes of Group-V halides. 

The three most important contributions made by Merbach and coworkers were all 
published in HCA. The first of them describes the use of high-pressure, high-resolution 
NMR as a tool in chemical kinetics, i.e., for the determination of the volumes of 
activation for the assignment of reaction mechanisms [68]. Some of the experimental 
curves published in this paper are shown below. 
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The second reports the pioneering use of I70-NMR: 

53 

Finally, high-pressure 'H-NMR was used to determine volumes of activation for solvent- 
exchange reactions 1701. The elegance of this method can be gauged from the figure shown 
below. 
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Rajvnand Roulet's earlier publications described the preparation of dicationic di- 
olefinic complexcs [71] and some cyanoalkyl derivatives of Pt" [72]. More recently, he has 
reported in HCA a number of investigations of the dynamics of Pt-metal clusters. A 
rather novel type of dynamic behaviour could be established by the use of 2H-NMR 
techniques: 

The Ph. D. work of Jean-Claude Bunzli, done under the supervision of Andr6 Mer- 
hach, was mentioned earlier [67]. His independent research interest later turned to struc- 
tural and spectroscopic studies of lanthanide complexes. The characteristic features of 
these investigation are well-rendered two recent publications [74], describing synthetic, 
structural, and spectroscopic studies of the europium complexes with a crown ether: 
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Last but not least, if a reader happens to wonder, why the exciting research work of 
Carlo Floriani is not mentioned here, he should be made aware that, up to now, he has not 
availed himself of HCA to publish his results. 

By 1962, coordination chemistry was actively pursued at the Cyanurnid European 
Research Laboratories in Cologny outside Geneva. Christian Klixbull Jwgensen, one of 
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the leading figures in the world of inorganic spectroscopy was there at that time. The first 
paper he published in HCA [75] was the transcript of a lecture he gave at the ‘9th 
International Conference on Coordination Compounds’ which was held in St. Moritz in 
1967. However, other chemists in Cologny published their organometallic and coordina- 
tion chemistry in HCA from 1962 to 1968. Noteworthy among them are the early IR 
studies of metal carbonyl compounds carried out by K. Noack [76], the characterization 
of many alkene and 71-ally1 iron complexes by H. D.  Murdoch, E. Weiss, M .  Green, and 
E. A. C. Lucken [77], of the titanium cyclopentadienyl derivatives by J.  J. Salzrnann [78], 
and the investigation of the coordination and organometallic chemistry of osmium by F. 
Calderazzo and F. L’Eplattenier. Some of the later developments of this work were 
published by L’Eplattenier [79] after his move to Neuchitel. (Mention should be made 
here that L’Eplattenier also published in HCA some work on tricyclic and tetracyclic 
metal complexes [SO] after he went to Ciba-Geigy AG.)  After the closure of the Cyanamide 
European Research Laboratories, Jmgensen moved to the University of Geneva, but most 
of the work done there has appeared in journals other than HCA. 

Coordination compounds of a more traditional type have been investigated at the 
University of Geneva by Alan Williams. His work deals mainly with the reactivity of 
cobalt-oxygen compounds [8 11. 

Finally, also at the University of Geneva, E. Peter Kiindig has been very active in the 
field of organic synthesis mediated by transition-metal 71 -complexes. A good illustration 
of this type of approach [82] is summarized in the general reaction scheme shown below, 

a n  actual example being: 

This brief survey of the field of coordination chemistry which has been published in 
HCA during the last 75 years would be sadly incomplete, if due place were not given to the 
relevant work of Jean-Marie Lehn at the Institut Le Be1 of the Universite Louis Pasteur in 
Strasbourg. This poses a difficult task, as most of the forty odd papers published in HCA 
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cover several fundamental aspects of this discipline. The obvious ‘practical reasons’ limit 
the choice to three. 

There is an obvious fascination in the study of CO, reduction, ix., its ecological 
imperative. Thus, the contribution shown below [83] must be not only considered as being 

5 1  

of major scientific value, but also of highest topical interest. The ‘state-of-the-art’ in this 
area is summarized in the figure reproduced below. 

Several classes of lanthanide complexes are being actively investigated as they exhibit 
luminescence which can be valuable in new materials or as labels for time-resolved 
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photo-immunoassays. A recent publication from Lehn ’s group describes the synthesis of 
cryptate europium complexes shown below. These luminescent species are of particular 
interest, because they have long lifetimes as well as high UV-to-VIS conversion efficien- 
cies [84] as can be seen from the figures reproduced from the original publication. 

The third aspect is one that the ‘traditional’ coordination chemist has been loath to 
consider for a long time, that in which the role of ‘central atom’ in a complex is taken over 
by an anion and that of the ligand by a cation. The implication of this is that the binding 
forces in the complex are not strictly covalent, and that the classical stereochemical rules 
postulated by AlfLed Werner have lost their general validity. We have clearly landed in the 
broader area of molecular recognition. Nevertheless, as will become apparent by looking 
at the figures and data reproduced below, every coordination chemist would feel quite at 
home with this subject, and the way it has been handled [85]. Thus, this author would like 
to end on an ‘expansionistic’ note. 
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Perhaps, it is not unnecessary to mention, once again, that solid-state inorganic 
chemistry has not been included in this account although, in a broad sense, most of it can 
and should be considered as coordination chemistry. Furthermore, HCA contains many 
other coordination-chemistry contributions by a number of very eminent chemists, past 
and present. These omissions should obviously be remedied, before Vol. 75 of HCA will 
have been completed. 

Although incomplete, I hope this review will serve a double purpose. The first, and 
foremost, is to show that the contributions in the field of coordination chemistry which 
have appeared in HCA, despite their having come from a ‘minority’, have ‘international 
quality’. Thus, it will be worthwhile for coordination chemists all over the world to 
continue to look at HCA as regularly as they peruse ‘Inorganic Chemistry‘ or 
‘Organometullics ’. 

The second purpose is equally important: it is to encourage coordination chemists to 
use more regularly HCA for their publications. They would be in good company: after all, 
as mentioned earlier, the first paper in the first issue was by a Nobel Laureate, and it is 
fitting that one of the articles contained in Fasciculus octavus of Vol. 74, albeit not quite 
the last in that issue, is by another Nobel Laureate! 
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