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The remarkable development of physiological chemistry
and its related science, nutrition, during the period from 1870
to 1895 was due to a considerable extent to the exceedingly
fruitful activity of two men, Felix Hoppe-Seyler and Eugen
Baumann. The work of these two scientists, the teacher and
his student, was closely interrelated during this period of 25
years, according to A. Kossel, one of Baumann’s colleagues
in Strassburg. Hoppe-Seyler was trained in the more medical
and biological sciences and Baumann in the field of structural
chemistry and its pharmaceutical applications. In addition
to an extraordinary intelligence, Baumann possessed a clear
insight into the practical situations of life, a hearty humor,
unusual kindness, simple likes, and an attractive personality
which drew many friends and students to him.

Eugen Baumann was born December 12, 1846 in Cannstatt
(Cannstadt), Germany, the second son of an apothecary, J.
Baumann. He had 7 brothers and sisters. Eugen attended
primary school in Cannstatt and preparatory school in Stutt-
gart. He then became an apprentice in his father’s pharmacy
in Cannstatt. During this time he went almost daily to the
technischen hochschule in Stuttgart to hear the lectures of
Hermann v. Fehling and to work in his laboratory. His intel-
ligence and industry soon attracted Fehling’s attention and
a close friendship developed between the two, which endured
until Fehling’s death.

In 1867, Baumann went to Liibeck for further apprentice-
ship training in an apothecary shop, and after a year to
Gothenburg where 100 years earlier the great chemist Scheele
had started his career as an apothecary. Two years later,
fortunately, a pharmacist friend persuaded Baumann to go
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to the University of Tiibingen to prepare for the apothecary
examination. During this time he attracted the attention of
Felix Hoppe-Seyler, who was the Professor of Applied Chem-
istry and Examiner in Toxicology. Impressed by the unusual
knowledge and ability of the young candidate, he offered
Baumann an assistantship in his laboratory. Hoppe-Seyler’s
Institute was located in the Tiibingen Castle, in a room which
was formerly the duke’s kitchen. The fire-place, large enough
to roast an entire ox on a spit, was now used for a chemiecal
hood! A large number of enthusiastic young students had as-
sembled in the improvised castle laboratory. Baumann soon
became absorbed in his work with Hoppe-Seyler and received
his doctoral degree in 1872. His doctoral dissertation was
titled, ‘‘Ueber einge Vinylverbindungen.”’

Shortly after receiving his degree, Baumann transferred
with Hoppe-Seyler to the University of Strassburg, in Alsace-
Lorraine which had just been acquired by Germany following
the Franco-German war of 1870. With characteristic zeal and
enthusiasm, the two re-established the famous chemical lab-
oratory at Strassburg as an outstanding training center. Four
vears of fruitful research followed, climaxed by Baumann’s
discovery of ‘‘ethereal sulfates’’ in the urine. Baumann also
began many lifelong friendships at Strassburg, including that
with J. von Mering. In 1876, the medical faculty at Strass-
burg conferred on Baumann the honor, medicinischen Doc-
torwiirde honoris causa.

The same year, 1876, Baumann was appointed director
of the chemical division of the newly-constructed Physio-
logical Institute of du Bois-Reymond in Berlin. Here Bau-
mann again found conditions favorable for vigorous research
and development and his laboratory attracted many young
scientists who later became well known. These included A.
Baginsky, Brieger, G. Hoppe-Seyler, Ledderhose, Preusse,
Rohmann, and Schiffer. The first 8 volumes of Hoppe-
Seyler’s Zeitschrift attest to the enthusiasm and activity of
Baumann’s group in Berlin. Baumann soon received the title
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Professor and in March 1882 he was appointed Ewztraordi-
narius on the medical faculty.

After 7 years in Berlin, Baumann accepted a call as Pro-
fessor of Chemistry on the medical faculty of the University
of Freiburg. The same year, 1883, he married Therese Kopp,
the daughter of the celebrated Heidelberg chemist. Five
children were born of this marriage and Baumann’s home
and family were a source of continued happiness to him.

As in Berlin, Baumann’s laboratory soon became filled
with students and vigorous research and teaching activities
developed. Baumann’s research investigations at Freiburg
were culminated in the discovery of iodine in the thyroid
gland. The transfer to Freiburg also brought Baumann close
to his teacher, Hoppe-Seyler, and re-established the active
collaboration between the two, which continued until Hoppe-
Seyler’s death in 1895. The University of Strassburg tried
in vain to obtain Baumann as a suceessor to his teacher. How-
ever, the University of Freiburg was likewise not to retain
the services of its distingnished and beloved teacher much
longer. On October 30, 1896, he became ill with an unsuspeected
heart ailment while he was teaching, and succumbed on No-
vember 3, of a coronary stricture, a month and 9 days before
his 50th birthday, to the deepest sorrow of his family, his
friends, and his many students.

Baumann’s scientific work covered a wide range of sub-
jects. His complete bibliography, numbering some 106 pa-
pers, is given in a memorial article written by Kossel in
Hoppe-Seyler’s Zeitschrift, 23, 1 (1897). His first work after
completing his doctoral degree with Hoppe-Seyler in 1872
was concerned with the chemistry and preparation of cyan-
amid, sarcosin, and methylhydantoin acid. In 1876 he began
a series of studies on ethereal sulfates in urine which later
proved to be of great fundamental importance. Hoppe-Seyler
had previously shown that phenol appears in the urine in an
altered form, ‘‘phenolsubstanz,”’ which could be hydrolyzed
by boiling with acid. Baumann demonstrated that one hydro-
lytic product was sulfuric acid and that it always appeared in
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a definite quantity. Subsequently, he prepared the substance
in pure form and determined its structure to be that of an
ethereal sulfate of phenol. His subsequent studies demon-
strated the fact that other aromatic substances, including
cresol, pyrocatechol, resorcinol, hydroquinone, and indole like-
wise were excreted in the urine as conjugated ethereal sul-
fates. Baumann postulated, as a result of studies of the action
of certain bacteria on proteins, that the foregoing aromatic
substances originated from protein putrefaction in the in-
testine, particularly of tyrosine and tryptophan. Indole
derived from the latter, he believed, was converted to in-
doxyl in the body, then conjugated with sulfate, and excreted
in the urine as ‘‘indican.’’ This work covering a 4-year period
was summarized in the Zeitschrift fiir physiologische Chemie,
10, 123 (1886). The work of Baumann and his students in
Berlin thus clearly established the importance of ethereal
sulfates in a detoxication mechanism for certain aromatic
compounds in the animal organism. It is interesting to note
that as a result of Baumann’s work, Glauber’s salt (sodium
sulfate) was erroneously suggested at that time as an antidote
for carbolic acid poisoning!

Baumann’s interest then turned to a related topie, namely,
the appearance of bromophenylmercapturic acid in the urine
following the administration of brombenzene. Cysteine, de-
rived from cystine, was shown to be used in the formation
of bromphenylmercapturic acid and thus the importance of
cystine as a detoxifying agent was demonstrated. Baumann
and his students also discovered two diamines, cadaverine
and putresecine, in the urine of a case of cystinuria and spec-
ulated as to their possible origin from bacterial action in
the intestine. This discovery has received some support
from recent studies on cystinuria, showing the presence of
relatively large amounts of lysine and arginine in the urine
of cystinurics.

The availability of a case of alcaptonuria led Baumann’s
group to investigate this metabolic anomaly. The group was
able to prepare pure homogentisic acid from the urine of
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this patient and to determine its structure. Baumann be-
lieved that this substance was derived from tyrosine, possibly
as a result of the action of special bacteria in the intestine.
It was noted that the darkening of the urine of the alcap-
tonuric on standing was due to the change (oxidation) of
homogentisic acid. He also devised a method for estimating
homogentisic acid.

Another series of studies, which proved to be of great
practical importance in therapy, began with an investigation
of the reaction of various organic sulfur compounds with
certain aldehydes and ketones. The reaction of mercaptans
with pyruvic acid led to Baumann’s discovery of the widely-
used hypnotics, ‘“sulfonal,’’ ‘“trional,”’ and ‘‘tetranal.”’ An-
other important pharmaceutical substance, ‘‘phenacetin’’
was developed in his laboratory.

The foregoing major investigations were typical of Bau-
mann’s research endeavors, an initial observation serving
as the starting point for a series of brilliant studies in a
logical sequence.

Important as his other contributions were, Baumann is,
of course, best known for the discovery of iodine in the
thyroid gland. His interest in this field was stimulated by
his colleagune, Kraske, and, in turn, by the first report in
1894 by Emminghaus and Reinhold (Miinch. med. Wochn-
schr., Nr. 31, 1894) that the administration of thyroid gland

" was effective in the treatment of goiter in man. In keeping

with his life-long interest in medical-chemical problems and
perhaps also stimulated by the invaluable contributions of
his first chief and teacher, Hoppe-Seyler, on the chemical
constitution of hemoglobin some 25 years earlier, Baumann
at once set about to determine the chemical nature of the
therapeutically active constituent of the thyroid. At that
time the therapy of goiter was still empirical and still con-
troversial even though the value of iodine-containing sub-
stances had been known for many centuries and, indeed, the
effectiveness of iodine itself had been known since Coindet’s
work in 1820. In the relatively short period of one and one-
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half years, Baumann’s work was erowned with success and
in 1895 his now classical paper on ‘‘thyroiodin’’ appeared in
Hoppe-Seyler’s Zeitschrift fiir physiologische Chemie, 21,
319 (Dec. 1895). In a logically-planned series of studies,
Baumann first devised a procedure for obtaining a purified
preparation from sheep thyroid glands. With careful check-
ing of each step of purification with tests for activity in
goitrous patients and metabolism studies in dogs, Baumann
found that the active constituent could be extracted from
fresh minced glands with boiling 10% sulfuric acid. Upon
cooling, an active flocculent precipitate settled out. The active
substance was extracted from the precipitate by boiling
85% alcohol and the residue of the alcohol extract was treated
with petroleum ether to remove adhering fat. The remaining
substance was easily dissolved by 1% sodium hydroxide and
reprecipitated by dilute sulfuric acid, filtered, washed, and
dried. In Baumann’s words, an uninteresting appearing gray-
brown, flaky material resulted in a yield of 0.2 to 0.5% of the
original fresh glands. However, the substance was extremely
active, containing approximately the same activity as the
original quantity of fresh gland! Baumann named the active
substance ‘‘thyroiodin’’ and next sought to determine some-
thing of its chemical constitution. Upon heating it evolved
an odor similar to that of a pyridine base. It was insoluble
in water but somewhat soluble in aleohol. It dissolved easily
in dilute alkali and was reprecipitated with dilute acid. It
gave no protein reaction but contained about 0.5% of phos-
phoric acid in stable combination. Then came the discovery
of iodine. After ashing in the then usual manner with caustie
soda and saltpeter, Baumann noticed that a yellow color
appeared after acidification of a solution of the alkali melt.
Upon shaking the solution with chloroform a violet color ap-
peared in the chloroform layer indicating the presence of
iodine. Furthermore, acidification of the warm alkali melt
resulted in the evolution of a light violet vapor of iodine.
With characteristic cautiousness, Baumann at first attributed
the results to iodine contamination of his reagents but repe-
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