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Professor Dr. Jürgen Martens 
A tribute 

 

 
 
This special issue of Arkivoc is dedicated to Professor Dr. Jürgen Martens on the occasion 

of his 67th birthday, to acknowledge his contribution to synthetic organic chemistry 
 
Jürgen Martens was born in Tostedt (a city in the state of Lower Saxony) in 1948, and after 
completing a traineeship at the company Deutsche Shell AG in Hamburg as chemistry laboratory 
technician he then decided to pursue an academic education studying engineering at the 
“Staatliche Hochschule Darmstadt” (today University of Applied Sciences Darmstadt). After 
obtaining the degree of an engineer he then studied chemistry at the Technical University of 
Berlin, graduating with a degree as “Diplom-Chemiker” in 1973. From 1973 to 1975 he carried 
out his doctoral thesis in the field of synthetic organic photochemistry under supervision of 
Professor Klaus Praefcke at the same university, receiving his doctoral degree in 1975. In 1976 
he joined the group of Nobel laureate Professor Robert B. Woodward at Harvard University, 
Camdridge / Massachusetts as a postdoctoral research fellow funded by the Max Kade 
Foundation, New York. Working in the field of natural product synthesis he co-authored three 
publications1-3 on the total synthesis of erythromycin in The Journal of the American Chemical 
Society, which in total have been cited more than 500 times to date.  
 After returning to Germany in 1977 he started a very successful, decade-long industrial 
career at Degussa AG. Initially being a lab manager at the research center in Hanau-Wolfgang, 
he rapidly was promoted to the rank of a production manager for the penicillamine plant and 
GMP-officer before in 1983 he became member of corporate planning and in 1984 assistant of 
the executive board member for pharmaceuticals. It is noteworthy that being an outstanding 
successful industrial chemist in various positions, he remained his dedication for scientific 
aspects of organic chemistry through all this time. This is underlined by impressive >30 
publications in prestigious international journals resulting from his one decade work at Degussa 
AG, which he published in addition to the co-invention of numerous patents and patent 
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applications. A major part of these contributions addressed novel synthetic routes towards 
enantiomerically pure -amino acids.2 
 Thus, it might be considered not as a surprise that he returned to academia by accepting an 
offer for a C3-professorship (associate professorship) at the University of Oldenburg in 1986. 
Being one of the first members in the newly established Department of Chemistry at the 
University of Oldenburg he strongly contributed in laying the groundwork for the prosperous 
development of the department. In addition, also in his academic research he remained very 
successful being highly visible also on the international scene as it is demonstrated, as a 
representative example, by the offer for a professorship from the University of Linz (which he 
declined). Due to his outstanding contributions he was rapidly promoted to the rank of a C4-
professor (full professor) at the University of Oldenburg in 1989 and he held this position ever 
since.  
 His research achievements have been published in more than 200 publications, and he is 
co-inventor of more than 30 patents and patent applications. From a very early stage on, he 
recognized the importance of national and international research collaborations for entering new 
fields of sciences, encouraging his group members to actively take over responsibility for such 
collaborations at a scientific but also administrative level. He supervised more than 40 doctoral 
students and, additionally, more than 30 diploma or master students. Benefiting from both, the 
freedom as well as his support to develop new ideas by their own, his group members were 
ideally prepared from a research as well as management perspective for their later career. With 
respect to the latter one, he pioneered in integrating management tools in academic chemical 
research and education such as the “legendary” quarterly research reports which members of this 
research group had to deliver.  
 Through his more than 25 years at the University of Oldenburg, he also has been a 
dedicated teacher of organic chemistry for chemistry students in the bachelor and master 
programs (before diploma program) with a high passion also for integrating industrial aspects in 
teaching. Furthermore, he served as a Dean of the department of chemistry from 1998 to 2000, 
and since 1992 he has also been management board member of the “Studentenwerk” (student 
union) Oldenburg.  
 
Research achievements 
 
During his decade-long industrial and academic career, Jürgen Martens has contributed 
outstanding achievements in various fields of organic chemistry, in particular amino acid 
chemistry, heterocyclic chemistry and multi-component condensation reactions. In this 
connection, from a very early stage on Jürgen Martens has also been a pioneer in green 
chemistry at a time at which this term did not exist addressing - among other important topics - 
the high-level recycling of enantiomerically pure industrial waste materials. The following gives 
a brief summary of selected examples of his research achievements made during his academic 
career at the University of Oldenburg is given:  



Issue in Honor of Prof. Dr. Jürgen Martens ARKIVOC 2015 (ii) 1-9 

 Page 3 ©ARKAT-USA, Inc. 

(1) High-level recycling of industrial waste materials 
By combining his expertise in both, academic and industrial fields, a major interest of Jürgen 
Martens, has been on the high-level recycling of undesired enantiomers resulting from large-
scale resolution of drug intermediates as an attractive method for obtaining novel useful chiral 
molecules which can be used as reagents, ligands or directly as catalysts in asymmetric synthesis. 
A particular focus in his lab was on the use of the hydrochloride salt of benzyl (1R,3R,5R)-2-
azabicyclo[3.3.0]octane-3-carboxylate (1) since this optically pure compound represents the 
unwanted enantiomer obtained in the resolution for the production of Ramipril carried out by the 
pharmaceutical company Sanofi-Aventis on large scale. Among many other achievements a large 
number of enantiomerically pure -amino alcohol ligands derived from the waste material 1 
were prepared which turned out to be suitable chiral ligands in, e.g., the asymmetric borane 
reduction of prochiral ketones3f,g,i as well as the asymmetric catalytic addition of diethyl zinc to 
aldehydes.3c,d A representative example of an efficient preparation of a library of such ligands by 
means of a modular synthetic strategy leading to a broad variety of -amino alcohols with a 2-
azabicyclo[3.3.0]octane core structure is shown in Scheme 1.3g  
 

 
 

Scheme 1. Representative example of a -amino alcohol library based on the waste material 1. 
 
 
(2) Asymmetric catalysis with amino alcohol ligands 
In addition to -amino alcohols prepared from waste material 1, in the group of Jürgen Martens a 
broad and highly diverse library of 1,2-, 1,3- and 1,4-amino alcohols derived from numerous 
other enantiomerically pure -amino acids was constructed. Often, additional stereogenic centers 
have been formed through diastereoselective reactions. The resulting amino alcohol structures 
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show exciting structures with promising, unique properties as ligands in metal complexes 
suitable as catalysts for asymmetric synthesis.4 Probably, one of largest library of amino alcohol 
ligands in academia with a high structural diversity has been constructed through many years 
laying the basis for numerous collaborations with many research groups in the field of 
asymmetric catalysis. The exploration of such ligands has been successfully carried out for a 
broad variety of asymmetric catalytic syntheses.4 Representative examples of such 
enantioselective transformations, which are also shown in Scheme 2, are borane reduction of 
ketones3f,g,i,4a,b and alkylation of aldehydes3c,d,4c,d,j,k,m as well as palladium-catalyzed protonation 
of enolates4g,i (e.g., 114i), which has been studied in collaboration with Professor Jacques Muzart 
(Université de Reims Champagne-Ardenne, France). 
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Scheme 2. Representative examples of enantioselective reactions with chiral catalysts based on 
-amino alcohol ligands. 
 
 
(3) Chemistry of heterocyclic imines 
Due to the reactivity of the C=N double bond, heterocyclic imines represent valuable starting 
materials for addition reactions with formation of a broad variety of functionalized amines such 
as, e.g., - and -amino acids as well as -amino phosphonates and their derivatives. Focusing 
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on both the synthesis5 of heterocyclic imines as well as addition reactions6 to the C=N double 
bond of such heterocycles, Jürgen Martens and his group contributed broadly to this field. For 
example, the first synthesis of an enantiomerically pure 3-thiazoline was carried out.5d 
Representative examples for addition reactions to the C=N bond of heterocyclic imines are the 
synthesis of novel 4-thiazolidine acetic acids 15,6a the first asymmetric catalytic 
hydrophosphonylation of cyclic imines,6d,f,g which was done in collaboration with the group of 
Professor Masakatsu Shibasaki (University of Tokyo, Japan) and Professor Hiroaki Sasai 
(University of Tokyo, Japan; now: Osaka University, Japan) leading to heterocyclic -amino 
phosphonates, e.g., of type (S)-16,6d,f and the first asymmetric organocatalytic synthesis of 3-
keto-substituted chalkogenazines, e.g., (R)-18 (Scheme 3).6h 

 

 
 

Scheme 3. Representative examples of addition reactions to heterocyclic imines. 
 
(4) Multi-component condensation reactions and ring-closure metathesis 
A further research field with tremendous contributions from Jürgen Martens and his group is the 
preparation of amino acid derivatives through multi-component condensation reactions.7 For 
example, starting from (hetero-)cyclic imines, the Ugi reaction was successfully applied as an 
elegant and straightforward one-pot process to synthesize a broad range of totally protected -
amino acids bearing thiazolidine, oxazolidine and other saturated or unsaturated heterocyclic 
frameworks,7a-f,m e.g., of type 19 (Scheme 4).7a,c In recent work, a related multi-component 
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reaction was used for the synthesis of 1,3,4-oxadiazole derivatives 20 (Scheme 4).7l Metathesis, 
as a modern and highly efficient catalytic method for C=C bond formation, has also been 
successfully applied to construct a range of novel heterocyclic compounds,7g-j e.g., the first 
representatives of the novel compound class of ,-unsaturated oxa-, aza- and selenolactams 
(e.g., 22,7g Scheme 4). Also recently a library of novel valerolactams was constructed by means 
of an initial acid chloride addition to imines, followed by a Hosomi-Sakurai reaction and 
subsequent ring-closure metathesis.7h  
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Scheme 4. Representative examples of multi-component condensation and metathesis reactions. 
 
(5) Chromatographic separation of enantiomers 
Further research work, in particular conducted within a decade-long collaboration with Prof. 
Bushan (University of Roorkee, India), has been related to the development of novel chiral 
selectors for chromatographic separation of enantiomers with a particular focus on thin-layer 
chromatography as a still widely unexplored research field with broad application potential.8 His 
recent activities also focused on the chromatographic separation of enantiomers of non-racemic 
enantiomeric mixtures on non-chiral stationary phases.8g 
 
Prof. Dr. Harald Gröger 
Chair of Organic Chemistry  
Faculty of Chemistry, Bielefeld University 
P.O. Box 100131, 33501 Bielefeld, Germany 
E-mail: harald.groeger@uni-bielefeld.de 
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