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On October 31, 2002, Dieter Seebachwill
turn 65. As a consequence, he will have to
relinquish his professorship of organic
chemistry at ETH Zürich at the end of the
winter term 2002/03. While outsiders might
consider this to be a needless and severe
disruption of a scientific career, his retire-
ment will also relieve him from administra-
tive duties and the concomitant tedious rou-
tine, thereby enabling him to focus solely
on research, albeit with somewhat dimin-
ished resources. The landmark character of
his retirement for the chemical community
worldwide and Swiss academia in particu-
lar makes this the appropriate moment to
reflect on his profound impact as scientist,
teacher and consultant in academia as well
as the chemical industry.

The cornerstones of Dieter Seebach’s
academic career shall be briefly narrated
here [1]: Born and raised in Karlsruhe, Ger-
many, he studied chemistry at the Techni-
sche Hochschule Karlsruhe from 1956 to
1961. Upon joining the group of Rudolf
Criegee, he worked in the field of organic
peroxides both for his diploma and Ph.D.
thesis. After having received his Ph.D. in
1964, he spent 18 months as a postdoctoral

fellow and lecturer at Harvard University in
the group of E.J. Corey, where he initiated
1,3-dithiane chemistry. Returning to his al-
ma mater, in the meantime renamed Uni-
versität Karlsruhe (TH), he started an inde-
pendent research program on carbanion
chemistry which eventually earned him the
degree ‘Privatdozent’ in 1969. Just two
years later, he was appointed full professor
of organic chemistry at the Justus Liebig-
Universität Giessen as one of the youngest
chemistry professors in Germany at that
time. In 1977, he accepted an offer to be-
come Vladimir Prelog’s successor as pro-
fessor of chemistry at the Laboratorium für
Organische Chemie at ETH Zürich. During
his long tenure, he also served as head of
the institute (1984/85 and again in 1991/92
– unlike serving a prison sentence where
good behavior leads to reduced time, good
behavior as head of institute may lead to
reappointment or a longer period of serv-
ice) and chairman of the chemistry depart-
ment (1994–96).

The sheer scope and volume of D. See-
bach’sachievements makes a detailed sur-
vey of his scientific work an intimidating
task. Specifically, the enormous and diverse

range of research areas on which he has left
his mark precludes the identification of his
name with a single, particular subject. Be-
ing one of the few scientists who have con-
tinually summarized the progress made in a
specific area in a large number of review ar-
ticles, he has produced a truly remarkable
number of such articles. A complete list of
publications labeled as reviews in his per-
sonal publication list [2] is given in the ref-
erences section [3–68]. These reviews may
serve as flagpoles for a journey through the
numerous research areas on which D. See-
bachhas left an indelible stamp. Taking one
of the most prominent publication media,
Angewandte Chemie, as a yardstick, a sta-
tistical survey [69] of all review articles
published in this journal (up to July 11, 2002)
reveals that Dieter Seebach,together with
Fritz Vögtle,heads the list of the most pro-
ductive contributors with eleven reviews
each.

Next to Angewandte Chemie, this very
journal, Chimia, has been his favorite 
forum for publishing reviews, resulting in 
a total of nine contributions over the past 
25 years. The topics covered by these 
accounts range from nitroaliphatic com-
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pounds in synthesis via organic reactions
carried out at ultra-low temperatures to his
recent areas of interest such as polyhydro-
xyalkanoates, TADDOL chemistry and 
β- and γ-peptides. His solidarity with the
Swiss chemical community is also evident
from his frequent participation in the Inter-
national Workshop on Modern Synthetic
Methodsheld in Interlaken between 1976
and 1995, resulting in five contributions for
the MSM series (of a total of seven!)
[14][18][22][30][38]. The total number of
pages written for these books amounts to
660, an impressive array of mechanistic
discussions and detailed reaction proce-
dures, always putting the work in perspec-
tive with the current state of the art of or-
ganic synthesis.

The large number of contributions (14)
for the Encyclopedia of Reagents for Or-
ganic Synthesis(EROS) form a special sub-
group in this context since they provide a
handy collection of useful reagents devel-
oped in the Seebachgroup over many years.
These lasting contributions to the art of or-
ganic synthesis comprise t-butyl 2-t-butyl-
3-methyl-4-oxo-1-imidazolidinecarboxy-
late (Boc-BMI), lithium-α-lithiomethanen-
itronate,   2,2-dimethyl-α,α,α',α'- tetraphenyl-
1,3-dioxolane-4,5-dimethanolatotitanium
diisopropoxide, and N,N'-dimethylpropy-
leneurea (DMPU), among others [39–52].
Obviously missing here are prominent and
useful reagents closely linked with See-
bach’s name such as 1,3-dithianes and their
derivatives, the description of which he
handed over to former co-workers to give
credit for their respective contributions. A
further rich source of synthesis-related in-
formation are the ten Tetrahedron Sym-
posia-in-Print publications [19][23][26]
[29][70–75] the first four of which bear dis-
tinct review character. A closer look at the
subjects of these symposia again demon-
strates the extraordinary wide range of top-
ics for which D. Seebachwas deemed the
leading authority by the respective editors.

At this point we would like to observe
that many of the more than 700 papers com-
ing from the Seebachgroup are so replete
with experimental details, insightful foot-
notes and all-embracing literature coverage
that they could, with some justification, be
granted review status. In fact, CAS indexes
a full paper on the diastereoselective syn-
thesis of nitroaldol derivatives [76] as a re-
view article. Also beyond review status, the
14 contributions written for Organic Syn-
thesesserve as a demonstration for the wide
applicability and usefulness of the synthet-
ic methodology developed in his group
[77–90]. The group of compounds de-
scribed herein reflects the large number of
synthetic methods that over the years have

made D. Seebacha household name for or-
ganic chemists both in academia and indus-
try. The acid test for the value and effec-
tiveness of synthetic methodology has al-
ways been its application in a complex
natural product synthesis, and therefore
several projects of this kind were pursued in
the Seebachgroup. Two classes of natural
products attracted particular attention, name-
ly macrodiolides and macrolides. Within
this context, among others, pyrenophorin,
colletodiol, and elaiophylin [91] as well as
gloeosporon [92] and myxovirescin [93]
were synthesized.

A detailed examination of D. Seebach’s
scientific output is well beyond the scope of
the present appreciation. Readers with an
interest in a ‘guided tour’ through his life-
work are therefore referred to a very per-
sonal account he presented when being
awarded the Marcel Benoitprize 2000 (the
‘Swiss Nobel prize’) [61]. Without going
into details, his general influence on the sci-
entific community can be deduced from the
references made to his work in the chemi-
cal literature [69]. An obvious source of ref-
erence for his main areas of interest are the
above-mentioned 66 reviews; the ten most
cited of which are listed in Table 1. The re-
views published in Angewandte Chemie
feature prominently among them – seven
out of ten! – which is not unexpected due to
the high impact factor of this particular
journal. It may come as a surprise that 
D. Seebach’s most cited publication is not
the comprehensive review on umpolung–
the topic his name is probably most often
associated with – but the 1988 account on
the structures of lithium enolates published
almost ten years later. Coming third is the
unique collaboration from the ‘holy grail of
stereochemistry’ resulting in the unambigu-
ous specification of the steric course of
asymmetric syntheses. Ranked fourth in

this hit list comes a review on nitroaliphat-
ic compounds that appeared in 1979 in this
very journal. Missing in Table 1 are the
overviews about his more recent areas 
of interest, polyhydroxyalkanoates, self-
regeneration of stereocenters, chiral den-
drimers, TADDOLs, and β-peptides. Since
they were published during the past ten
years, these are obviously at a disadvantage
compared to the earlier work, but it is easy
to predict that they will sooner or later reach
the same illustrious status as their prede-
cessors.

The picture changes somewhat when
original papers are also taken into consider-
ation. Due to the cornucopia of original
contributions from the Seebachgroup we
extended our statistic to include the 20 most
cited papers, which makes sense because
there is no pronounced drop-off in the num-
ber of citations (Table 2). Evaluating the en-
tries in Table 2 [94–113], articles dealing
with S-stabilized carbanions (entries 1, 2,
10, 15) have the lion’s share with regard to
the number of citations, with the 1975 full
paper on the generation and synthetic ap-
plications of metallated 1,3-dithianes head-
ing the list. Three of the most cited publica-
tions from Table 2 describe applications of
organic titanates in organic synthesis (en-
tries 11, 16, 20), followed by two accounts
on the stereoselective alkylation of amino
acids using the SRS (self regeneration of
stereocenters [54]) principle (entries 4 and
12). β-Peptides are surprisingly prominent
in this hit list in the face of their compara-
tively recent appearance on the roster of
Seebach’s research interests (entries 6 and
18), and it does not take much prophecy to
predict that this particular topic will be soon
linked most closely with Seebach’s name,
especially since he is going to focus his 
resources exclusively on this area after his
retirement. Also represented in this list are

Entry Subject Publ. year No. of citations Ref.  

1 Li-enolates 1988 675 [32]  

2 Umpolung 1979 587 [17]  

3 Stereochemical descriptors 1982 398 [20]  

4 Nitroaliphatic compounds 1979 368 [16]  

5 Trends in organic synthesis 1990 336 [34]  

6 Organotitanium reagents 1983 277 [21]   

7 Nucleophilic acylations 1969 265 [5]  

8 N-Nitrosamines 1975 195 [9] 

9 Alkylation of heterosubst. acids 1984 168 [26]  

10 Ti and Zr derivatives in synthesis 1983 151 [22] 

Table 1. The ten most cited review articles of D. Seebach
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two articles on the solution-phase and sol-
id-state structures of lithium enolates (en-
tries 13 and 14), a field for which he is also
well renowned. Further analyzing the hit
list, the 301 citations of the 1983 full paper
on NMR investigations of organolithium
compounds (entry 3) will probably even as-
tound people with an intimate knowledge
of Seebach’s research topics over the past
decades. On the other hand, it is actually
heartening to notice that the third-most cit-
ed original paper was published in his
mother tongue German in his much beloved
publication organ Helvetica Chimica Acta.
His life-long pursuit of universally applica-
ble methods for the synthesis of enan-
tiomerically pure compounds is reflected
by the prominence of the article on the use
of chiral media as co-solvents (entry 5). In
order to popularize his synthetic methodol-
ogy for the chemical industry, he has al-
ways keenly been aware of the need to
avoid hazardous chemicals and other mate-
rials objectionable from an industrial point
of view. This is nicely illustrated by his
campaign to replace the carcinogenic hexa-
methylphosphoric triamide (HMPA) by the
safe substitute N,N'-dimethyl-N,N'-propy-
lene urea (DMPU). As seen from entry 8,
this endeavor has not been in vain. His par-
ticular approach to EPC synthesis, namely
the effective exploitation of stereogenic
centers already provided by nature [13]
[34], later led him to the investigation of
biopolymers, especially polyhydroxybu-
tyrate (PHB). Entry 19 describes the de-
polymerization of this microbial storage
material yielding enantiomerically pure
(R)-3-hydroxybutyric acid, a versatile buil-
ding block for EPC synthesis.

Synthetic chemists familiar with See-
bach’s methodological achievements will
observe that some very influential publica-
tions are missing from Table 2. In connec-
tion with his work on stabilized carban-
ions, he was the first to recognize the po-
tential of selenium for organometallic
reagents [114]. This particular area of or-
ganometallic chemistry has since flour-
ished and led to innumerous useful applica-
tions in organic synthesis [115]. Another
synthetic trick known by most chemists is
the quantitative transformation of an organ-
ic halide into the respective organolithium
compound using two equiv. of tert.-butyl-
lithium [116]. Although this publication
missed the top 20 only by the narrowest
margin (140 citations), we interpret its
comparatively low impact – considering
the remarkable usefulness of this method –
in terms of the typical fate of standard syn-
thetic procedures. References to it are
nowadays only found in advanced text-
books [117]. As with the use of selenium in

organic chemistry, D. Seebachwas also
ahead of his time in the use of enzymes for
preparative-scale enantioselective synthe-
sis. Yeast [118] and pig liver esterase [119]
were the workhorses for numerous synthet-
ic transformations yielding chiral building
blocks for EPC synthesis [30][31][83][87].
A further proven method forever linked
with Seebach’s name is the solubilization of
peptides by addition of inorganic salts. The
poor solubility of biopolymers in organic
solvents is often an obstacle for synthetic
transformations but can be overcome by
adding large amounts of lithium chloride or
bromide [120]. Aprime example for the uti-
lization of this effect was the alkylation of
cyclosporin A, a cyclic immunosuppressive
undecapeptide [121]. An overview of the
various effects of lithium salts, strong
bases, and co-solvents in peptide chemistry
can be found in [38].

The creative wealth and depth of Dieter
Seebach’s scientific output is not only re-
flected by the high esteem for his work
which is shown by the number of citations,
but also by the uninterrupted flow of scien-
tific papers published year by year. Agraph-
ic representation of his productivity over
his entire scientific career to date is given in
the Fig. In the 25 years as full professor at

ETH Zürich alone, he has published 598
papers, an average of 24 per year, and an
achievement to be proud of indeed. Taking
into account all 728 publications (as of 
Aug 1, 2002), Helvetica Chimica Actaby a
wide margin has traditionally been his fa-
vorite publication organ with 220 contribu-
tions in total. As long as it was the journal’s
common practice to accept papers written
in one of the Swiss national languages, he
happily exercised this option, publishing
his last Helv. Chim. Actaaccount in his na-
tive tongue in 1996. As can be seen from the
entries in Table 2, this did not prevent the
international community of chemists to
take notice of at least some of these publi-
cations! Following in this list of publication
frequency come Angewandte Chemiewith
a remarkable number of 103 contributions,
Chemische Berichte(79), Chimia(42), and
Liebigs Annalen der Chemie(39). Despite
this apparent loyalty to a small number of
journals that are based in his scientific
‘homelands’, the total number of journals
he has chosen to publish in the meantime
amounts to roughly 50. As can be readily
seen from Seebach’s publication list, the
variety of journals he has graced with his
contributions in later years somehow re-
flects the shift in scientific interests from

Table 2. The 20 most cited original articles of D. Seebach.

Entry Subject Publ. year No. of citations Ref.  

1 2-Lithio-1,3-dithianes 1975 354 [94]  

2 1,3-Dithiane 1965 336 [95] 

3 NMR of organolithium compounds 1983 301 [96]  

4 Alkylation of amino acids 1983 235 [97]  

5 Chiral media (DDB) 1977 234 [98]  

6 Prep. of β-Peptides 1996 231 [99]  

7 Chiral Alkoxy-Ti complexes 1987 221 [100]  

8 DMPU 1982 211 [101]  

9 Diastereoselective Michael addn. 1981 206 [102]  

10 Phenylthiomethyllithium 1966 206 [103]  

11 Transesterifications 1982 190 [104]  

12 Chiral glycine 1987 183 [105]  

13 Structure of Li-enolates 1981 180 [106]  

14 Interaction of Li-enolates with amines 1985 170 [107]  

15 Silyl-1,3-dithianes 1967 162 [108]  

16 Ti-TADDOLates 1992 157 [109]  

17 Aggn. of organolithium compounds 1984 155 [110]  

18 Secondary structure of β-Peptides 1996 152 [111]  

19 Depolymerization of PHB 1982 150 [112]  

20 Polymer-bound Ti-TADDOLates 1996 145 [113]
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hard-core synthetic work to interdiscipli-
nary borderline subjects like material sci-
ence or biological chemistry. Starting from
his early mechanistic work on S-substituted
radicals (EPR studies with isotope-labeled
compounds when this was far from routine!
[122]), via his interest in the structure and
reactivity of lithium enolates [32] and the
role of PHB polyphosphate in the formation
of ion channels [123] to the structural
[124][125] and biological aspects [126]
[127] of β-peptides, among numerous oth-
ers, his approach has been unique in that it
always came from the chemist’s perspec-
tive.

For the many generations of chemists
educated at ETH over the past 25 years,
Prof. Seebach’s significance as a teacher
will be at least as high as his visibility as
one of the leading researchers in chemistry.
One of the pervading trademarks of his 
numerous classes has been his obvious
keenness in enhancing the subject matter by
information gathered from his extensive
study of the current literature, a constant
source of unrest for his teaching assistants
who always had to be aware of sudden turns
when small addenda to the teaching records
were asked for at short notice. The numer-
ous lectureships and visiting professorships
[2] bear witness to his outstanding ability to
inspire audiences by his animated presenta-
tions. This extraordinary gift is also well
documented by the more than 840 seminars
he has given on all five continents during
his career. Consequently, all these activities
and commitments have led to a plethora of
prestigious distinctions and honors too nu-
merous to specify in this particular context,
and much valued in equal measure [2]. His

standing as a lecturer is also shown by the
many seminars and special courses he has
given for audiences rather concerned with
the applied aspects of chemistry. Another
facet of this relationship to chemical indus-
try has been his long and fruitful activity as
a consultant and board member of two
Swiss-based companies. As a result of his
concern for the practical aspects of chem-
istry, more than 40 patents have so far em-
anated from the many discussions he has
led with researchers at the industrial front
all over the world.

Another facet of Seebach’s influence as
a researcher and teacher is the significant
number of co-workers who were invariably
stamped by his unique enthusiasm for
chemistry. Altogether, 145 Ph.D. students,
more than 90 post-doctoral scholars and a
large number of academic guests were at
some time part of the Seebach‘empire’.
This large number of former co-workers
has made a marked impact on the academ-
ic community as well as on chemical indus-
try. While the larger part of these embarked
on a career in industry, many of them now
occupying leading positions, a significant
portion remained in academia. Of the post-
doctoral scholars, roughly 40 are now 
active as lecturers or professors, mainly in
Germany, Great Britain, and the United
States. Of his Ph.D. students, eight current-
ly hold a professorship: M. Braun(Düssel-
dorf), D. Enders(Aachen), R. Häner(Bern),
E. Hungerbühler(Muttenz), P. Knochel
(München), M. Pohmakotr (Bangkok), 
P. Renaud(Bern), and A. Studer(Marburg).
As genuine disciples of their master, they
are forming the first generation of the See-
bachschool of chemistry.

It goes without saying that such a
tremendous commitment to science needs
to be balanced by a private environment
shielding the scholar from day-to-day du-
ties. For more than four decades, his wife
Ingehas devoted herself single-mindedly to
this task. Together with their two sons, Jörg
and Lutz, their daughter Petra, and their re-
spective partners she maintains the sur-
roundings from which he can draw the
strength to cope with a grueling schedule.
In recent years, his two grand-daughters,
Nora and Clara, have further enriched his
family life. An additional source of recre-
ational activity are the daily hours of a
swimming workout to which he devotes
himself whenever possible. This beloved
habit sometimes nonplusses his hosts at
universities abroad when asked to find an
accommodation equipped with a facility
that can meet his exacting demands. Anoth-
er relaxing task is the search for gourmet
restaurants and vineyards all over Europe
which also serves as a welcome opportuni-
ty to drive one of his cars – for 25 years he
has favored the products of a latterly Ger-
man-American manufacturer – to the lim-
its. In effect, his home is also a kind of gour-
met restaurant with his wife Ingeas chef de
cuisine and himself as the sommelierguard-
ing a huge and well-assorted wine cellar.
The happy few who have been lucky to en-
joy this couple’s hospitality bear testimony
to that quality, and naturally such an invita-
tion has always carried a special distinction.

This retrospective account is not in-
tended to signify a final appreciation on
Prof. Dieter Seebach’s scientific career, but
rather a progress report on the occasion 
of his 65th birthday and the forthcoming 

Fig. Number of publications per year by D.
Seebach from 1961 to 2001. The total number
amounts to 711 [2].
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retirement from his ETH chair. Given his
seemingly inexhaustible creativity and pro-
ductivity, it is safe to expect further scien-
tific milestones originating from his re-
search. The authors of this homage, them-
selves members of the scientific Seebach
family, would like to join the felicitators’
chorus and wish him the very best person-
ally as well as scientifically for the coming
era [128].
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