Early History of the Universitiy of iinnesota

On Februsry 25, 1851, the governor of the
territory of Minnesoha approved san ast of incorporation by
wiich the University of the Territory of Minnesota begsan
its existences In 1856 the first building was started on
land donated by Regent Steele. The first legislative
gpproprietion was §$15,000 in 1867. From this time onward
defintte progress was made in the upbuilding of the
University until today it is one of the largest institutions
of higher learning in the United States.

The resources of the University are by congress-
ional end legislative sppropriations and endowmentae. The
~University of Minnesota is a land grant sohool and in 1887
an Agricultural Experiment Station wes established in

connection with the University, by Congress.
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HEistory of the Department of Chemistry

Chemistry is the oldest science in the University
in thet it weas the first to tske definite shape as & depart-
ment of study &and resesrch.

In 1869 chemistry was loceted in the originsl
Univergity building under supervision of Professor Twiaing,
whé is said to have been one of the most secomplished men
ever held by the University. He taught 8ll other sciences
es well es mathematies and latin, later going into practical
engineeringe. Stephen Peckham, who held the chair of chemistry
from 1873=-80, wss the next man who devoted any considerable
part of his time to tesching this science. FProfessor
Peckham's sueccessor was James A. Dodge, the first man to
teaech chemistrj eielusively. His term of service was from
1880-98. Dr. George B. Frankforter came to the school as
Professor of Chemistry and Directar of the Chemistry labore
atory in 1893+ The sdvent of Dr. Frankforter may be regarded
as the true founding of the School of Chemistry of the
University of Minnesota. |

The first complete course in chemistry was offered
in ¥894. Upon sbandonment of the o0ld School of Science and
Mechanicsl Arts in 1897, chemistry went into the department
of Seience, Literature, and Arts, where it remained until
1904 when the separate and independent School of Analytical
and Applied Chemistry was formed. Since.thaf:QE;ﬁistry has
hed 2 Dean, sn autonomous faculty, and the School has control
of allhcourses leading to degrees in caemistry snd chemical

engineering.



e

In 1919 the title was changed to the Sohool of
Chémistry and the Deen becsme also Desa of Engineering and
Arehitecture. Dre Se @+ Lind ceme to the University in
1926 ss Director of the School of Chemistry, so that there
ig now & dual system, & Desn who controls the financial,
stetisticel, and administrative features of the School,
and 2 Direector in charge of the soientific aspectis of the
depertment.

The Desns of the School of Chemistry have been;
Dr. George B. Frankforter, 1904-~18; Dr. Leuder W. Jones,
1918e20; the present Dean, O. M. Lelsnd, 1920~ , and
Director S C. Lind, 1926= .

In the early years of the chemistry department
Anslytical Chemistry wes very prominent as is shown by it's
inclusion in the departmental title until 1919. Because of
the interest in cereals in the State ol kinnesota, cereal
chemistry attained early prominence, but in 1888 it was
transferred to the Agricultural Experiment and Farm School,
looceted two miles from the University proper, in St. Paul.

With the eoning of Dr. Frankforter, (Grgenic
Chemistry ceme into the sscendency and Minnesota nas been
one of the strong centers of this Division ever since.

Dr. Prenkforter was succeeded during the War, in 1917, by
Dr. W. He Hunter, who is the present chief of the Divisiom
of Orgsenic Chemistry. Dr. Hunter hes slways had an
enthusisstic group of students in orgenic chemistry and
the majority of PheD. degrees have been conferred in this

Divisione



The present Chief of the Division of Physiceal
Chemistry is Dr. Frank H. MacDougall who came %o Minnesota
in 1915. The specislty of the division is thermodynamics.

Dr. Ce Ae. Menn, Chief of the Division of Chemical
Engineering, organized this division upon coming to
Minnesota in 1919. This division hes had an increasing
prominence in the School of Chemlstry since that time.

The mejority of undergeaduates in the School of Chemistry
now secure their B.S. degrees in Chemical Engineering.

The Divigion of Genersl Inorgenic Chemistry was
orgenized &s at present by Professor Lauder W. Jones.

Dr. M.C. Sneed ceme to Minnesota with Dr. Jones to teke
éharge of this division.

The Headship of Analytical Chemistry was vaceted

last year by the resignation of Dr. 2.H.iLP. Brinton.
Dr. I.M. Geiger has succeeded him temporarily in adminig=-
trative cepacity. Professor I. M. Kolthoff waes called in
the fall of 1927 from the University of Uireeht to 2 fuli-
time Professorship in Analytical Chemistry.

The Division of Technologicsal Chemistry is under
the leadership of Dr. E.P. Harding. The specialty of this
departnent is fuels, (liquid, solid, and gaseous).

In 1926 & new subdivision of Physical Chemistry
wes established in Photo end Radio Chemistry under the

gupervision of Dr. S. C. Lind.



The work of this Division is divided into three genersal
clasges; the cnemical effects of electrical discherge,
especielly in geses, phétochemieal action, and the chem-
jcal effects produeed by radiocsctive radiations. Dr.
Lind ststes that & comprehensive title for this Division
would be, “Chemical Activation.”

in the very early periods raether meager spaée
was devoted to chemistry along with the other sciencess
For several years it was housed together with Physics in
the buil&ing now occupied by the ifinnesota Union.

The present bullding housing the School of
Chenmistry was dedicsted in 1913. It is located on the
Cempus of Science, just above the baisks of the Hfississ-
ippi River. The building was originally planned by Dr.
Prankforter. Due to insufficient funds the building was
only three~fourthe completed at that time. In 1919 the
building was made a complete restengle, (200 x 180 ft. },
of four stories with a basement and sub-besement. The
total floor space is ebout 175,000 ft. sq. It is perhaps
the largest single unit building devoted entirely to
chemistry in the United Stetes. The construction is
modern and fireproof throughout. The auditorium, seating
over five hundred students, is locéted in & court in the
center of the building and can be entered from three sides
of the building. The auditorium is provided for front and

rear projection and has a moving piceture cabinet.



The Departmental Librery, containing sbout 8,000
volupes, is situsted on the ground floor. According to the
Library Directory of Chemical Abstracts, it is amoné the
most complete University Chemicsl Libraries in the country.
A11 the principel periodicals of the world econcerning chem-
istry sre received. A treined Librerian is in sattendance
during the day, while in the evenings student caretakers are
employed.

Stockroon service is maintained on three flocrs of
Lhe building, eseh stockroon being perticularly organized
for the work on that floor. A subterranean fume cellar for
fuming, explosive or noxious chemicsls has been constructed
outside the buildinge. This cellar is seventeen feet under--
ground for the maintenance of & temperature never exceeding
fifteen degrees centigrade. It is also eonnected to the

sub~bagsement and has outside ventilaxion.

A view in the Library
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Phe Division of Agriecultursl Biochemistry and the Division
| of Soils and Soil Chemistry

Phe first chemist in the Department of Agriculture
wag David N. Harper who was sppointed inl888, holding the
position untii 1902, when the lste Professor Harry Snyder
was appointed Professor of Agriculfural Chemistry.

Professor Snyder held this position until 1909, when he res-
igned. Ralph Hoagland wes then appointed Professor of
Agricultursl Cheristry and Soils, holdéng the position

until 1913, when he resigned to enter work in the Department
of Agriculture at Washington.

Following Professor Hoeglasnd®s resignation, the
work in chémistry weg divided into two divisions, &
Division of Agricultural Chemistry, and a Division of Soils
end Soil Chemistry. Dr. F. J. Alway was named Chief of
the letter Division, which position he still holds. Dr.

Re W. Thatchervwas appointed Chief of the former Division,
the neme of which was leter chenged to the Division of
Agricultur &l Biochemistry. Professor Thatcher held this
position until'1917, when he wes appointed Dean and Director
of the Departﬁent of Agriculture at Minnesota. Dre. Re A.
Gortner was named Chief in his stead, which position he
holds at present.

The present staff of the Division of Agricultural
Biochemistry consists of three professors, one associate

professor, two assistant professors, and an assistant chemist



connected with the Experiment Station. The present staff
of the Division of Soils and Soil Chemistry consists of one
professor, one associate professor, two assistant professors,
and one instructor.

| A new building for the Division of Agricultural
Biochemistry was opened this fall. The building and equip-
ment cost approximately $250,000. The Division of Soils
and Soil Caemistry now ocecupy the building formerly housing
both Divisions.

The floor plar of the new building has been designed
with special referance to regsearch and teaching facilities.
Graduate work in Agricultural Biochemistry has developed
to a point where eech year there are from twenty-five to
thirty graduate students working for advanced degrees in this
Division.

The new building I & four floor structure. The
basement floor is devoted to semi~commercial proceéses and
contains filter presses, autoclaves, ete. An optical room
ts available for physicsel chemistry and a large lsboratory
ée devoted to ceresl chemistry. There is a nitrogen room
capable of handling forty-eight Kjeldahl determinstions sas
& unit. ©The msein floor és essentially a teasching floor
with offices for the professors, lecture rooms and sopho=-
more laboratories. The second floor is very similiar in
eonstruction except that it is for junior and senior

students. The third floor is entirely for research. Two large



lsboratories provide for thirty-two greduate studeats,
each having sixteen feet of desk space. A large room is
allotted for the graduste student's office and study, esch
student being provided with & desk. Two snimel nutrition
laboratories are also located on this floor.

One feature of the building is & room on the
gsecond floor where eertain of the staff members can go
and “be off the csmpus.® It conteins no telephone and
anyone desiring toc do intensive research may dissapear

by going into the room and locking the door.

Few Home of of
C, H. Johnson, Architect
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Physiological Chemistry

Physiologic chemistry is taught under the super-
vision of the Medical Sehool. There are several courses
in physiologie chemistry offered, as well as & course in
‘pathological ehemistry.'

Dr. Je FPe McClendon, PheD. from the University
of Pennsylvanis in 1906, has been head of this departﬁent
since 1920 Dr. MoClendon ceme to AMinnesots in 1914 es &
professor in the department of physiologj.

Por the past twenty jears Dr. feCiendon has been
actively engaged in researcn work and at the present time
is partieularly interested in the electrical conduetivity
and capscity of living “issues. PFor this work he is using
& Wheatetone bridge and pure sine wave current varying in
fregaeney from 500 to 2,000,000 cyeles per second. 1In
such msnner Dr. McGlendon studies the resistance and cap-
scity of the surface layer of living cells, whieh aots as
& gsemi-permeable membrane.

Pr. LieClendon hes recently perfected a method
for the determination of trace8 of iodine in foods. This
method will be published in the Journsal of the American
Chemical Society in the Mareh number.

A new calorimeier for the:determination of the
emount of heat produced by different kinds of food burned
in the numen body has been constructed by Dre. McCliendon
and he has slso developed methods for the determination

of hydrogen-ion concentration in the blood, urine and
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stomach contents by means of the Duboscq colorimeter.

Dr. McClendon hass published aspproximstely fifty
papers on hydrogen-ion concentration, alkaline reserve,
iodine metabolism, vitamins, end the electrical conduct-

ivity of cells at high frequencies.

Dre J. Fe McClendon

Early Staff Members of the School of Chemistry

Dr. George B. Frankforter, Ph.De from the Univer-
sity of Berlin in 1893, ceme to Hinnesota as Deen of the
chemistry department in 1893, continuing in that cepacity
until 1918. Dr. PFrankforter continued =s Professor of
Organie and Ihdustrial Chemistry until 1925 when he retired
on the Carnegie Fund, as Professor Emeritus.

Dr. Frenkforter directe& and performed an immense
amount of fesearch, chiefly on #&lkaloids, narcotin, narcein,

veratrin and isopyrion oils, the terpenes-~including cﬁmphor



and erude pitech, eugenol, formaldenyde, tne pitch of the

northern pine, resins and merecury fulminates.

George B. Frankforter

Professor Charles F. Sidensr came fto Xinnesotsa
in 1893 sas ingtructor in chemistry. Le became professor
of aAnslyticel Chemistry in 1906, retiring g8 Professor
Emeritus in 1923. Professor Sidener was chiefly inter-
ested in the determination of aluminam, phospnorus in
vanadium steel and ferro~venadium alloys, the separation
of molybdenum from vanadium snd the iodometric determin-
stion of vanadium.

Dr. F. G« Frary received &ll of his collegiate
traihing at the University of Mfinnesota, receiving the
PheD. degree in 1912. PFrom 1907-11, Dr. Frary served as

instructor in chemistry et HMinnesotsa, tecoming assistant

profesgor in 1911 until 1915 when he resigned to become



13

research chemist fcr the Jldbury Electrechemical Company.
Ir 1917 he became director of research of the Aluminum
Compeany of Americs.

Dre. Prary cerried out & number of important
researches while af Minnesota, chiefly in photochemistry,
netallurgy and elestrochemistry.

Dr. Paul H, M« P. Brinton slso received all of
kis collegiate training at Minnesota, receiving his PheDs
degree in 1916. Dr. Brinton came to Minnesota in 1913 as
associate professor of analytical chemistry, becoming
Chief of this Division in 1921. Last year Dr. Brinton
resigned to carry out private researech investigations.

Dr. Brinton is noted for his work on the chemistry
of the raré eléments and the seperetion of the rare earth

oxides.
Present Staff of the School of Chemistry

Dr. Samuel C. Lind, PheDs. from the University of
: Lhachusd .
Leipzig in 1905, #xem the University of Paris in 1910, and
%*emf;he Radium Institute of Vienne in 1911, came %o the
University of Minnesota &s Director of the School of Chen~
igtry in 1926. Dr. Lind served as chemist in radiocsctivity
&t the U. S. Bureau of gines from 191¢~18, as physical
chemist from 1918-23, and as ehief chemist from 1923-25.
In 1925-26, Dr. Lind was accociete director of the Fixed

Nitrogen Leboratory of the U.S. Dept. of Agriaulture.
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Dr. Iind is noted for his research work on radio=-
activity; radium extraction and measurement, inflﬁenee of
radium rediastion on chemical sction, kinetics of chemical
reactions, relation of geseous ionization to chemical act-
ion and severzl phases of photo~chemistry.

Dean G. M. LelaLd, Be S., C. E., became head of
the School of Chemistry and of the College of Engineering
ned Architecture in 1920, whieh position he occupies &t
the present time. Dean Leland is particularly interested
in the administrative, financisl, and etatistical affairs
of the two departments.

Dr. s Cannon Sneed, Phe Ds¢ from the University
of Cineinnati in 1916, came to the University of Minnesots
in 1918 as Head of the Division of Inorganiae Chemistry.

In research work Dr. Sneed has been particularly
interested in Beckmsnn's rearrasngement of hydroxamic acids,
methyl mercuric acetate and methyl mercuric hydroxide.
-Last year Dr. Sneed published a textbook of Genersl Inorga=
hio Chemisfry.

Dr. Frenk H. iacDougall, Ph.D. from the Univer-
8ity of Leipzig in 1907, came to the University of Minn-
esota in 1915. Dr. iacDougell's specislty is thermodyna-
mics. He is author of the wekl knowm text, ®"Thermodynamics
in Relstion to Chemistry™, the second edition of which
appeared last year. Dr. MscDougell has been particularly
interested in research on reaction velocities, equation of
state for geses, electrical conductance of non-homegeneous

systems, and surface tension measurements.
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Dr. Willism H. Hunter received &1l of nis colleg-
jate training at Harvard University, obtaining the PheD.
degree in 1910. Dr. Hunter came to the University cf Hinn- |
esota in 1909. Dr. Hunter is chiefly interested in reaction
mechanisms, electro-orgenic chemistry end verious synthetioc
problems.

Dr. Charles A.Mann received all of his degrees
from the University of Wisconsin, receiving the Ph.D. degree
in 1915. Dr. Mgnn came to Minnesota in 1919 as Chief of
the Division of Chemical Engineering. Dr. Menn has publish-
ed séveral research pepers on the chemistry of saw palmetto
berries and corn cobs, lead from sulfate residues, plating
iron with tungsten, electroochemical oxidation of toluéne
to benzaldehydezﬁggzganism of lithopone formstion.

Dr. Fe J. Alway, Ph.D. from the University of
Heidelberg ih 1897, came to the Tniversity of Minnesota in
1913 and is now Head of the Division of Soils &nd Soil
Chemistry. Dr. Alway haé been particularly interested in
the reductioﬁ of nitro compounds, hydroxylemino and nitroso
compounds, the bleaching of flour, end various aspects of
goils and soil chemistry.

Dr. E. P. Harding, Head of the Division of
Technologieal Chemisfry, received the Ph.D. degree from
the University of Heidelberg in 1900. Dr. Harding has
been & professor of chemistry at the University of
Minnesota since that time. He is the author of several
pepers on the synthesis and reduction of aldazines, the

gsynthesis and deriwvatives of hydrezones, sulfur in coal
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gas, and benzene in illuminating gases.

Dr. I. M. Kdlthoff eaane to the University of Minn~'
esote in 1927 to assume & full professorsnip,in Anelyticel
Chemistry. His specialty is electrometric titrations and
the theory of indicators. Professor Kolthoff is the author
of & lerge number of publications in this field, including
several books in Germasn and English, two recent books being
under jaint.authorship wita Proféssor Furnem of Princeton
University.

A Review of Some Contributions to Chemical Researah

from the Univéraity of ¥innesota

Thyroxin

Dr. E. C. Kendail ragceived the Ph.D. degree in
chemistry from €olumtia Uuiversity in 1910. Dr. Kendall
is Head of the section @F chemistry of the Mayo Found-
ation and professor of biochemistry &t the University of
Minnesota. Dr. Kendall hss conducted an immense smount of
research in physiological chemistry, chiefly on the chemig-
try of the thyroid gdand, the isolation and investigation

of thyroxin, and oxidation in the amimel organism.

Edward C. Kendall |
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In 1914, Dr. E. C. Kendall isolated the iodine-
containing compound of the thyroid gland and naned it
"thyroxin.® By the use of this compound it has been shown
in the Msyo Clinic and elsewhere that there is no symptom
associsted with thyroid deficiency which ig not relieved
in a menner exsctly analsgous with the use of dessicated
thyroid gland. Cretinism and myoxedema are wonderfully
relieved by an intravenous injeotion of pure thyroxin.
Phig faect showed that tayroxin was the essential constit-
uent of the thyroid gland.

Phe procedure for the isolation of thyroxin is
a long end tedious one. Fresh thyroid glends from aogs
are boiled in five per cent sodium hydroxide, thne sodium
salts formed precipitate out and the clear alkali liquid

is cooled and scidified. The precipitate ig redissolved
in sodium hydroxide end reprecipitated with hydrochloric
acide. This second precipitste is air dried and dissolved
in ethyl slcohol. This liquid is glmost neutralized, &
heavy, terry, black precipitate settles out and the mix-
ture is filtered. The filtrate is trested with a hot wat- |
er solution of berium hydroxide and refluxed. After re-~
filtering, & small smount of sodium hydroxide is added and
carbon dioxide passed through the mixture. After filtering
the ethyl alcohol is distilled off and the solution acid=
ified with hydrochloric scid. The precipitate is then re-~
dissolved in alcohol and the process repeated until anq
addition of sodium hydroxide, the sodium salt of thyroxin

precipitates out. This substance ig purified by & third
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repetition of the process snd the thyroxin is finally ob~-
tained in pure form after five or six precipitations with
acetic scid.
To obtain twenty grams of the pure cerystalline
meterial, Dr. Kendall worked eight years almost continous-
1y and used almost four tons of thyroid glands of hogss
The tentative structure assigned to thyroxin by
Dr. Kendall weas:
# ’Ci H H H

e I R
‘ —
"2 TN C

C\ NK;J
4,5,6, tri-iodo=5,6, dihydro, 2, oxindole propionic acid

Besgsing his work on this formula, Dr. Kendall
carried out an immense number of investigations on thé
chemical nature of thyroxin, synthesis of related compounds,
and the chemical explanation of the physiologic astion of
thyroxin. This work will not be discussed here due to the
recent work of Dr. Harrington, in Englend, who synthesized

thyroxin and absolutely proved its formula to bes

S x H M =0
e R
I T NH,

This compound is indistinguishable chemically end
rhysically from thyroxin and has exactly the seme physiolog-

ical action,
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Dr. Kendall showed that thyroxin alone increases
the rate of metabolism in the animal orgenism to such &an
extent that the injection of one milligrem of tue pure cry-
stelline form produces an inerease in the carbon dioxide
output of spproxiamtely 400,000 milligrams. Following the
injection of thyroxin there &are three distinet parts to the
curve of response. Six to eight hours are required before
the basal metebolism rete is affected. Prom that time for-
ward there is a gradusl increase but the meximal response
is not reached until the eighth to tenth day following the
injection. After this stage the metabolic rate slowly
drops to the original level. This corresponds exsactly
with the time action of dessicated thyroid.

Tae action of minute smounts of thyroxin for
long periods and tae production of such enormous increases

in the output of earbon dioxide, lead strongly %o the
conclusion that thyroxin acts as a catelyst. Thevfunction
of thyroxin must therefore be the furnishing of & compound
in the body thet can be acted on by mild oxidizing agents
end which can then by an intramolecular rearrangement
produce en intensely &ective oxidizing substeance.

The entire absence of the substance from the
body does not produce death, but merely a lowering of the
level et which energy can be produced in the body. Its
catalytic function\increases the rate at which these fund-

smental resctions are carried out.



Although Dr. Kendasll feiled to establish the
true formuls of thyroxin, the isolatica of thyroxin and
study of its physiological properties, (leading to a prorsr
understending of the function of the thyroid gland and 1ts
reletion to health and vitality in tne individuel), is an

outsteading contribution to the field of chemical research.

The Work of Dr. Re A. Gortner on the Grigin of the Humin

Pormed by thne Acid Hydrolysis of Proteins.

When proteins are subjected to hydrolysis by boil~
ing acids, & blackening of the solution ogccurs, and upon
boiling for some time, blasck, acid-insoluble perticles sep-
arate from the solution. These tlack, insoluble particles
are generally termed “humins.®

Dr. Gortusr began work on this subject before
the year 1910. He believed thet the nature of the mother
substance from whieh these huming are formed was a funda-
mental field of research and he has continued work in this
field to the preseat time.

the first protein used for this work wag zein,
from corn. When the zein was hydrolyzed alonethe solution
did not become intensely blsck but wien tryptophane was add~-
ed the color developed sooner &and with greater intensity.
When tryptophene is boiled with miieral acids in pure solu~
tion no humin is formed, but when tryptophane is added %o

& protein an sbundance of the black substance is formed.



Histidine addition csuses no increase in anumin aitrogen,
the histidine being quantitatively recovered from the hum-
ine This led Dr. Gortner and his sassociated to believe
that the humin nitrogen ef—prebeis of protein hydrolysis
has its origin in the tryptophsne neucleus. They there-
fore set sbout to prove this contention.

The next step in this work was the hydrolysis
of proteins in the presence of formaldehyde in an attempt
to find & possible condensation agent for the tryptophene.
This hydrolysis showed a definite‘increase in the humin
hitrogen. Tryptophane was boiled with scids in the pres-
ence of carbohydrates, practicsally all of the tryptcphane
being converted to humin nitrogen, & further proof of tae
conclusion reached in tne first step of the research.

Thet & carbohydrate might csuse the humin form-
stion witk & protein wes disproved by the fect thet it
causes a sudden initial rige in humin nitrogen but further
additions cause & much smalier rise, never reaching &
meximum figure. The initisl rise was very probably due to
& ehemical reasction angumented by adsorption and occlusion,
the humin formed from the carbohydrate édsorbing or occ-
luding the amino acidse.

The next step in the work was to prove that
emino acids other then tryptophsne did not csasuse the humin
formation. For this work, the proteins fibrin and gelatin
were used. The gelatin contains no tryptophane and wculd

not form humin on acid hydrolysis until tryptophsne was
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added, whereupon the black, insoluble precipiteate was imm-
ediately formed. Cn further investigation, Dr. Gortner
found that indole when substituted for the tryptophane
cavsed the same reaction, thus indieating that it is the
indole neucleus which causes the primary reaction.

Dr. Gortner now wished to find proof of tne
aldehyde condenseaticn theory so he aydrolyzed tfibrin and
gelatin with tryptoyhane in the presence of formaldehyde,
benzaldehyde, scetaldehyde, butyric aldehyde and iso-buty-
ric aldehyde. All the above substances gave positive
results as to humin formation but some error in regard to
& direct action migiht be introduced by adsorption and occc-
lusion due to polymerization. However, this date distinct-
1y indicates & reaction between tryptophane and an aldehyde
group to produce the insoluble humin.

Dr. Gortner did not_ponsidei such evidesnce con-
clusive endugh to permit of a defintie statement of such
& condengation actually teking plece so he proceeded to
further research on the problem,

To determine whether or not ketones play eany
part in the humin formation, fibrin was hydrolyzed s&lone
and in the presence of acetone and ascetophenone and in
measuring the nitrogen distribution by Ven Slyke's method
it was seen that the ketones produced no added effect &at
8ll similiar to the sction of an aldehyde on the same sub-

stance.



At the present time Dr. Gortner snd his sesociates
are further investigeting the origin of the humin formed ty
protein hydrolysis &lthough they have quite conclusively
shown thet the sctive constituent is the indole neucleus of
tryptophane and that the mechanism of the resction probably

corresponds to an aldehyde condensation with the tryptophane.

The Work of Ir. L. H. Reyerson &ad @ollesborators

Qn Surfeace Cstalysis

To produce the redueing gel, godd, clear, silica
gel wes pléced in e Pyrex glass tube snd evaguated for three
to four hcurs at a tempereture of 400 degrees centigrade,
and a pressure of less than one-one hundredth of & milli-
meter. While still evacuated the tube was cooled to & minus
twenty degrees in a selt ice beth. Electrolytic aydrogen,
speciglly dried and purified was then admitted under atmos=-
pheric pressure and allowed to remain in contsact witn the
gel for at least thirty minutes.

The hydrogenated gel thus formed was fouad to re~
duce solutions of chlorides of copper, silver, gold, platinum
and palladium, thus indicating the possibilities of the gel
as & reducing egent.

work

As & result of this«Dr. Reyersorn hes pateanted
procegsses for the preparation of catalysts comprising metal
and silica gels. Adsorbed zases &re removed from silica gel
by the sction of a vaecumn and replaced by hydrogen as des-
cribed gbove. Thig hydrogenated gel is then treated with &
solution of & metal salt such as of copper, silver or plat-

inum, for o i i
R sufficient time to permit redustion of the metal



by the esdsorbed hydrogen so that &ll the surfaces of thé met-
gllic gilies gel are costed with & metallic film of ultre-
microseopie proportions.

Platimam snd pallasdium gels of this type were found
to hydrogenate ethylene sixty-one percent at zero degrees and
ninety-filme percent at ninety-five degrees. Using nickel sas
the catalyst at 180 degrees phenol~was hydrogenated fifty to
sixty percent to eyclohexemol. Aniline wes hydrogenated to
ammonis, oae produet being phenyl amino ceyclo hexane.

These metsllized silica gals e¢mm be used indust-
riselly for hydrogenating unseturated.oils or for the syn=-
thesis of amnonis.

Present Lines of Research st the University of

Minnesota

In Grgeanic Cheristry Dr. Hunter, Dr. Smith and Dr.
Leuer offer work for advanced degrees. Dr. Hunter is inter-
ésted in reaction mechanisms, teking es his point of entran-
ce the oxidetion of phenols and hslogen substituted phenols
and the oxidation of amines of the phenyl, tolyl and xylyl
series. He has &lso a number of synthetic orgenic problems
being carried out by graduete students. Dr. Hunter is in-
terested &lso in the nature of quinhydronss and at present
has several men working on various phases of &bsorption
spectra and electrode equilibrie.

Dr. Smith is interested in keto-enolic tautomerism
end neterocyeclic chemistry. At present he is working on

duroguinone and derivatives of the polymethylated benzenes.



Dr. Lauer is preparing many pure componnds asnd deter=-
mining their di~electric constants and moments off inertia.

There are &t present fourteen candidates for advanced
degrees majoring in Organie Chemistry.

In Physical Ghemistry, Dr. MacDougall is chiefly in=-
terested in theoretical thermodynamics with particular
reference to surface tehsion protlens.

In Inorganie Chemistry, Dr. Sneed is interested in im=-
provihg the qualitative scheme and Dr. Kirk is working upon
co-ordinated compounds of hydrazones.

Dr. Taylor of the Physiecal Chemistry féculty has prev-
iously worked upon magneto chemistry but at present has a
peaint problem under way.

Dr. Brewer of the Technological Division has just found
g quick and relisbtle method for the determination of hydro-
gen ion concentrations by means of standard electrodess

In the Division of Chemical Engineering, Dr. Montomnna
has meny phases of cellulose chemistry under investigation
aad Dr. Montillon is working upon problems of continuous
erystallization of inorganic sslts and the electroplating
of chromium.

The School of Chemistry is especislly well equipped
for earrying out researches in the chemical effects of elec-
trical discharge through geses including high volteage and
high frequency equipment. One result of this work during
the pest year has been the discovery that liquid hydro-

carbons can be,obtained from the lower saturated members of
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the series, such &s ethane, by means of electrical discharge.
The molecular weight, density, and other properties of these
liquid products varies through & rsnge &8ll the wsy from ex-
tremely volatile products similiar to petroleum ether up to
viscous liquids similiar to lubricating oils, on up to solids.
Very recenily a method has been discovered for controling the
molacular weight of these liquid products from 100 up to 467
in molecular weignt. This work is being carried out under
the direction of Dr. Lind by Dr. George Glockler, Research
Associate of the American Petroleum Institute.
Dr. Bernard Lewis, Research Pellow of the Mastional
Researsh Council is working at the University of Minnesota
in the field of photo-chemistry. He has proved recently in
the case of hydrogen iodide, that decomposition of & méifﬁ%'
this substence csn be accomplished by the absorption of s
single qusttem of ultra-violet light.
In the Divieion of Agricultural Bicchemistry, the

various projects being investigated at present are;v

(1) Wheat and wheat flour studies invelving a study of coll-
oid behavior, respirastion of grain, the chemistry of milling
and baking, fermentation in relation to baking, the chemistry
and physiology of yeast, etos. Dr. Bailey, editor of Cereal
Chemistry, is particularly interested in this work.

(2) Protein studies involving methods of anslysis, synthesis
and physicsel properties of proteins. Dr. Gortner is primar-

1ly interested in this field and in the solloidal behevior
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of proteins. The colloid Symposium which ig in press at the
present time has &n extensive paper on, “Proteins and the
Lyotropic Series®™, by Dr. Gortner and co-workers. An extenw
sive manuseript has been accepted for publicsation in the
Journal of Physicel Chemistry dealing with the technia of
measuring the absolnte vaiue of the eleetrical charge on the
surface of solid colloid material, in this case cellulose,
in which Drs. Gortner and Hoffmann'point out that the gener-
ally accepted technic is not sdequate for the problem. New
apparatus and formulas have been developed for agcurate worke.

C» Plant disease projects involving & chemiceal study
of various fungi and their effeect upon the host pasnts. Dr.
Willamen is particularly interested in this line, and in cer-
tain technicsl aspects of industrial chemistry such as hydro-
gen ion control in pulp and paper meanufacture, and also the
various fectors influencing the manufacture of syrups on &
commercial scale. At the present time Dr. Willamen is on
Sabbatic leave, studying in Professor Schryver's laboratory
in Londone.

(4) Deiry chemistry problems end nutrition studies.
Drs. Palmer and Kennedy are doing extensive work on these
subjeefs and recent issues of the Journal of Biological
Chemistry heve contained papers by these professors. These
papers indicate rather defintiely thet an adequate synthetiec
diet cannot be prepared from pure protiens, sélts and the

known vitamins. Indications are that there are more then



the known vitaming necessary fof adequate growth and nutrit-
ion.

There are gpproximately twenty-five graduate stu-
dents doing major work in this Division. Five doctorates
were granted in Agricultural Biochemistry last spring sand
two more since that timé. A number of Ph.D. degreeg will be
granted this spring.

In the Division of Physiologic Chemistry, several
students &are assisting Dr. HMcClendon in the work on electri-
cal conductivity end cepacity of living cells, in the opera-
tion of the new heat cslorimeter, and on the basal metabol-
ism of children of measured surface areas. Dr. Raymond

Gregory of this section is working on bile salts.

Interesting end Predominant Features of the School

of Chemistry of the University of Minnesota.

Some interestinpg and predominant features of the
University of iMinnesota School of-Chemistry are:
(1) The combination of a Dean in charge of administrative
work of the School, including student's zrades, records,
conduct, etc., &and & Director who is in charge of the
scienﬁifie work of the School and who &lso offers graduate
courses.
(2} The inclusion of Chemical Engineering is regarded as an

advantage of the School of Chemistry.
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(%) Although advanced courses in Bio-chemistry, Physiologic
Chémistry and Colloid Chemistry are taught outside the
School 6f Chemistry, &ll basic coufses are given within the
Sehool.
(4) The University of Minnesota combines on its two camp-
usés in Minneapolis, and St. Paul within three miles of eagch
other 811 work of University rank which is supported by the
State, ineluding Agriculture, Mining, etc. This gives the
Sehool of Chemistry close contact with these related subjects.
Members of the School of Chemistry are regular attendents of
the Physics Colloquium and present papers in regular turn.
(5) A general Chemical Golloguium for the eusire School of
éhémistry is held every two weeks for the purpose of present-
ing papers on current research witain the School.
(6} Weekly Seminars are held by the different Divisiouns.
(7} Summer School consists of two terms of six snd five
weeks respectively. The sum of the two be equivalent to one
of the three quarters into which the regular school year is
divided.

Speciel features of the present work and equipment
of the Sehool of Chemistry may be listed as follows:
(1} The School of Chemistry has the largest gquantity of
rediom in the U.S. being Gevoted to scientific work. Host
of this radium is being used to supply radium emenation for
researches of graduate students and members of the staff on

the effect of radon on gaseous sand other chemical reactions.
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(2) The laboratory of chemical manufacutee in the basement
is'unusually wedl equipped in the unit process gystem.
(3) The Depgrtment ig very well equipped with dark rooms
and has ail facilities for spectroscopic and photochenical
work, including a quart spectrograph.

The aumber of students registered in the Scnocl of
Chemistry for 1927~28 is 224. The present academic enroll-
ment in the University is etoat 10,500. The present enroll-
ment of the Graduate School is sbout 1,100. The enrollment
of the University has been growing steadily. Last year it
was the fourtin institution in the United States in size.
If 81l clssses of students including those in extension work,
tne Farm School, ete., be counted, the enrollment would be
welliover 20,000. Chemistry is teught anuelly to ebout
2,300 students. Most of these are,of course,from other
departments such eg the School of lhediecine, the Sehocl of
Engineering, Dentistry, #ining, sgriculture and various
others. One point of interest is taat no student in Medi=-
eine is sllowed to graduate without haviag had both lecture
abd leboretory courses in 2hysieal Chemistry and quanti=
tative Analysis and the prerequisite courses.

lThe system of employing teaching assistants is on
the basis of & maximum of twelve hours of instructional work
per week, the balsnce of the time to be devoted to graduate
study and research. Lne sssistants must possess the tacne~-
lors degree and Dde cahdidaﬁes for the naster®s or doctor's

degree. The compensation is $650 to §750 for the academio



year, including remission of all fees. Phe reguiremsnts for
edvenced degrees are very similiar to tnose adopted by other
like institutions.

Among distinguished graduates of %the Univeraity of
Minnesota may be mentioned)among‘others, Professor
Parrington Daniels, of the University of Wiseongin, Dr. F. C.
Frary and Mr. Julius Edwards of the Aluminum Company of
America, Dr. Russell S.MeBride of Washington, D.C., Dr.
Jemes Doran, the present heaé o Ghe prokibition sdminise-
tratioh, Professor P.HsM.P. Brinton, recently resigned from
the chemistry steff, Dr. C.H. Hamilton of the Medical
Research Department, Detroit, iiech., and ir. V. M. Kokatnur

consulting chemist of the DuPont DeNemours Companys
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