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Phoebus Aaron Theoclor Levene, or FecJya, as hê was known
to his intimates, was the seconcl of the eight chiidren of Solorl
and Etta (Brick) Levene. He was born on the t\¡/enty-frfth of
February, t86g, at Sagor in Russia, and when he was about
two years of age his farnily moved to St. Petersburg, now called
Leningrad. He obtained his later schooling at the Classical
Gymnasium in St. Petersburg, and finally specialized in rnedicine
at the Imperial Military Medical Acaciemy in that city. He was
ohe of only'a few Jewish students who were allowed to enter his
class. During his studies there, he was fortunate to have come
under the influence of stimulating teachers, and it is of par-
ticular interest that among these were Alexander Borodin, the
pro{essor of chemistry, but of course now better known as the
composer, and Ivan Pavlov, who was at the tin-re a privat dozent
in physiology. He studied organic chemistry under Borodin's
son-in-1a'jv, Professor Alexancler Dianin, who was so impressed
by the young student that he allowed him the freedom of his
laboratory. Here Levene began a first research in organic
chemistry on a subject of interest to Dianin, which dealt with
the condensation of aldehydes and ketones with phenols.
Although he obtained his general training in medicine, it was
doubtless during this early period that a strong'interest in bio-
chemistry had been arvakened. About this time,. in r89r, his
Íamily, because of growing anti-Semitism in Russia and in order
to find broader opportunities and a fuller life, made the decision
to migrate to America, and the young Levene accompanied them
on the journey. They arrived on Juty 4, r8gr. IIowever, hav-
ing seen to it that they were safely settled in New York, he
returned to St. Petersburg to finish his interrupted studies. But
this was temporary for, having once completecl his examinations
for the medical degree in the autumn of the same year, he de-
cided to try his own fortunes in the New World and thereupon
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rejoined his family in New York, which he reached in March
t&gz. Not long after, he took his examinations for the practice

of medicine in New York, and practiced on the lower East Side

until 1896. But he was álready convinced of the preëminence

of his other leaniugs, and the fortunate decision was made to
turn away from the actual practice of medicine as a permanent

career as soon as this became possible.. While a practitioner,
he continued to take time out for further work in physiological

chemistry in the laboratory of .Prof. John G. Curtis, in the de-

partment of physiology of the College of Physicians and Sur-

geons of Columbia IJniversity, which was at that time located

on \Mest 5gth Street, New Yolk' He had sitlultaneously en-

rolled as a special student in the Columbia School of Mines¡

and absorbed there whatever he felt essential to round out his

chemical training. He continued this arrangemetlt for several

years, and in an intervening summer recrossed the ocean to

spend a short period in the laboratory of E. Drechsel at Berne.

In 1896, he received his first appointrnent as Associate in
Physiological Chemistry in the laboratory of the Pathological
Institute of the New York State Hospitals, which was housed

at the time in the old Metropolitan Life Ruilding, and which

was under the direction of Dr. Ira van Gieson. . It was while
here that an interest was awakened in the subject of the nucleins

and nucleic acids which was to become one of his masterpieces.

This earlier period of his work, however, received an abrupt
interruption, for in November of the same year he was stricken
with tuberculosis. This necessitated a period of rest for about

two years. The first of these was spent at Saranac Lake, dur-
ing which time he gradually regained his health under the care

of Dr. E. R. Baldwin. IIe was well received by the medical

fraternity of Saranac Lake, and Levene's charming friendliness
and brilliant mind attracted Dr. Trudeau and his associates.

The foundations of enduring friendships were then laid which
sûbsequently took Levene on periodic teturns, often on vaca-

tions,.to Saranac Lake, or brought Trudeau and several of his

colleagues on visits to him in his laboratory when they came

to New York. And in later years it was on one of these trips
to Saranac Lake that he found a very great happiness. For in
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the fall of r919, he met Anna M. Erickson, of Lewistown, Mon-
tana, who in the following June becatne his wife.

After his year of rest at Saranac Lake, a succeeding period
of cure at Davos, Switzerland, was needed to assure his return
to health. Although he was still far from strong, he wished
again to pick up the lost threads of his scientific pursuits, and
returned to New York. Levene resttmecl his place at the New
York State Pathological Institute, which Dr. van Gieson had
held open for him. But not long after, this was interrupted
by the closing of the laboratory, pending its reorganization. He
then spent a brief period as a visiting worker at Marburg in
the laboratory of Kossel, at that time the authority, among other
things, on nuclêins and nucieic acids. He also enrolled as a
visiting stuclent in the electrochemical laboratory of H. Hofer
in Munich. Subsequently, at the invitation of Dr. Trudeau, its
director, he was induced to accept an appointment as chemist in
the Saranac Laboratory for the Study of Tuberculosis. He re-

mained here for the two years from rgoo to r9oz, pursuing active

research and cementing friendships already begun. His inter-
ests by this time hacl become sharply attracted to þroteins and

amino acids, and an intervening summer \¡/as very profitably
spent at the University of Berlin with Emil Fischer. Following
a study there on the hydrolysis of gelatine, he returned to New
York to resume work in the chemical laboratory of the Patho-
logical Institute of the New York State Hospitals, which had

since reopened on Welfare Tsland (then called Blackwell's
Island), and was now ttnder the direction of Dr. Adolf Meyer.
He again took up lost threads, and productive laboratory work
was continued, accompanied by many contributions to the
joulnals.

It was at this time that the great turning point in Levene's
career occurred, and one which proved so fortunate not only
for Levene himself, but for American biochemistry. It had
come to be realized that research in the laboratory, at least in
certain directions in the medical and bioiogical sciences, might
find a broader opportunity if given the proper facilities and
environment, unhampered by the distractions which can come
from administrative or formal didactic routines, not to mention
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extramural activities. The Rockefeller Institute for Medical
Research was founded at about this time, and Dr. Simon Flexner
and his advisers, who planned its organization and scope, real-
ized at the start the importance of biochemistry, and that this
discipline would have to share in the activities of the new insti-
tution. In seeking for a biological chemist to head its bio-
chemical laboratory, Dr. Flexner had become impressed by the
record already made by I,evene and .by his apparent mastery
and appreciation of fundamental biochemical problems, the
study of which would fit in with the purposes of such a research
institution. He therefore invited the 35-year-old biochemist to
join the newly f ormed organization as an assistant on its scientific
staff, an appointment which took effect on January r4th, r9o5.
This proved to be most fortunate foi all concerned. From that
time began an association which lasted until his death. From
necessarily small beginnings, his opportunities and facilities for
work grew with the passing years. When he joined the Insti-
tute, its laboratofies occupied for a short period.temporary quar-
ters consistir-rg of two private dwellings on Lexington Avenue
and 5oth Street, which had been thrown into one. fn the mean-
time, a new laboratory building was Llnder construction at 66th
Street and the East River. In spite of the physical limitations
of the temporary laboratory which Levene was given, with only
a servant as helper, he threw himself wholeheartedly into the
work, and at once initiated the long list of his own share of con-
tributions "From the Laboratories of The Rockefeller Institute
for Medical Research," which continued until his death. The
success of his activities and the appreciation of his knowledge
and experimentai genius were so immediate that in the spring
of r9o7 Levene was made a Member of the fnstitute, in charge
of its Division of Chemistry. Already the recognition which he

had achieved was given evidence by the fact that he was among
those asked to lecture before the Harvey Society during the very
first year of its organization in r9o5. The subject of his ad-
dress was autolysis, and his authoritative treatment of the sub-
ject gave immecliate eviclence of mastery of the historical, as well
as factual and theoretical side of biochemistry. During the
season of 19o5-19o6, he was invited also to give the l{erter
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Lectures in pathological chemistry at the New York University
and Bellevue Medical College. He had become a pioneer in
biochemical research in its fundamental aspects in this country,
as well as a leader of younger men.

On the completion of the new laboratory building in tgo6,
Levene moved into well-equipped chemical laboratories on its
second floor ancl began work with a few assistants. He con-

tinued there until r9r8. By this time, the increasing clemand of
the general Institute activities had made its further physical

expansion. necessary, and a new laboratory building, the so-cailed

Middle Building of the Institute, rvas planned which, along with
other activities, was to include the Division of Chemistry. In
the planning of the new chemical laboratories, Levene was nat-
urally given full opportunity to adapt the benefrts of modern

improvements in laboratory construction and equipment to the

changing requirements of , his newer and ever-expanding re-

searches. This wa-q a commission which he undertook with
special elation and enthusiasm. Apart from the arrangements in
the various laboratories and in the room which was to be his

own private workshop, he felt it to be almost as great a re-

sponsibility, and found as much personal satisfaction, in the

planning of his private office. This became more in the nature
of an offrce library, and no little tl,ought was expended in the

selection of its furnishings. This gave opportunity for the

expression of the artistic temperament of the man. We re-

member so well how much experimentation was required for
the achievement of the proper shade or tint for the walls and

the woodwork. And then in turn these walls and the bookcases

were coverecl, not only with photographs of many of hid former
assistants, scientific colleagues, and friends, but with repro-
ductions of works of art.

Levene possessed to an unusually great degree this appre-

ciation for art. He took delight in the attempt to analyze not
only the technique, but the thought and intent behind the work
of the artist. It was undoubtedly from the study of art that

he obtained his greatest avocational satisfaction. Because of this,
his counsel was frequently sought by those around him in matters
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requiring artistic discrimination. In his earlier years, especially
when he returned to Europe for. so-called vacation periods to
work with such leaders as Drechsel, Kossel, and Fischer, he was

especially attracted to the work of the Renaissance Schools. He
acquired a collection of the works of the older masters in the
form of prints or reproductions. In the spring of r9o9, fol-
lowing an especially active winter, he sought needed relaxa-
tion by a trip to Spain. He came away from there with a new
interest in the work of the Spanish schools. He read widely
on art and artists, and constantly visited exhibitions of con-
temporàneous work. His leaning toward the new modes was

much in evidence. About r9r3, the work of the cubists, which
was followed later by the ultramoderns, attracted his atten-
tion. The walls of the living room of the Levenes' home and
the tops of low bookcases against them were always covered
with carefully selected paintings, prints, and other objects
of art. The writers recall so well how years ago, when re-
ceived in an earlier Levene home in \Mest r39th Street, New
York, they found themselves in a room where there was but
scant wall space between the framed prints of the old masters.
In all of this, a great enthusiasm was in evidence, and it was

apparent that it was not to be satisfied with half measures,
and did not brook restraint. This discriminating taste, along
with the gracious kindliness of its hosts, has always made the
Levene home a scene of cordial social gatherings to which many
scientists, artists, and literary people enjoyed to come.

During his very early professional years, Levene began the
accumulation of an exceptional personal library. Although this
naturally contained much on art and general literature, the
largest portion consisted of scientific books and periodicals which
steadily increased with the years. The bound volumes numbered
so many that they filled his library at home, shelved frorn
floor to ceiling. fn fact, the overflow was such that the shelves

stretched into the halls and other rooms. This possession was
oáe of his greatest loves and, of course, a tremendous asset in his
work. He was a tireless worker and, although long hours were
spent in the lao'oratory, much was accomplished in the way of
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reading, study, or writing at home. This was done at a small
desk table in his library, under the light of a floor lamp at its
side. On this desk there usually rested an open book with a

pad and pencil alongside.
Levene's personal appearance suggested at once the profes-

sional man, student, and artist. lfe was siight of build but wiry,
and of dark complexion with deep-set, dark brown, and very
frank eyes. In his earlier years his hair was also dark but, as

he grew older, it gradually turned to a light grey and he wore
it cut rather long. A small mustache and rather heavy eye-

brows completed the picture. His clothes, selected with taste

and discrimination, conveyed the impression of a well but by
no means overdressed man. At his work, he preferred a short,
white laboratory coat which reached to his hips.

Because of liis brilliant mind, wide reading, and general grasp
of problems, many workers, both younger and older, were at-
tracted to him for counsel in professional matters. But aiso
because.of his experience, good judgment, ahd human under-
standing, they came to him often for advice in regard to their
own personal problems. Always of genial and kindly de-
meanor and with a friendly smile, he listened with an earnest
and sympathetic understanding. IIe was gen_erous, and this
generosity reached beyond the demarcations ol family ties so

that not'infrequently there were those who took advantage of
an unusually liberal spirit.

I-evene was an accomplished iinguist. He read voraciously
the masters of European literature in their own languages. In
addition to his original Russian a.nd the English which he had
early mastered, he spoke French and German fluently, and
possessed some familiarity with Spanish and Italian. IIe never
lost his Russian accent; although it dinlinished somewhat with
the years, in moments of excitement, such as would come during
earnest discussion, it was again more in evidence. His mastery
of other tongues served him well in his intercourse with the
many foreign visitors who sought him, both in his laboratory
and at home. And he was able to guide in their own languages
tlre many foreign students who worked in his laboratory.'
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Lêvene was, a great teacher, and his mastery' of problems as

well as of methods for their attack was unusual. He had a
very clear way of fonnulating them. His earnestness, enthu-
siasm, and courage proved stimulating to his younger co-
workets, and he was the obvious master. Although he was
very much in his own laboratory or at his desk, a portion of
practically eveiy day was devoted to conferences with these

younger associates. As a rule, he came to their rooms and
engaged in frequent discussions of the 'problems with them,
although in later years such conferences were often held in his
ofÊce. These discussions were usually long and earnest, and
from them rìew ideas and new points of view emerged which
became the starting point of new programs of work. The
familiar picture was to see Levene with pencil and paper, poring
over problems with thq younger man in excited, earnest dis-
cussion, and often with a set of molecular models beside them or
being manipulated for clearer visualization of some stereo-
chenrical question:

When one enterecl the laboratory where Levene himself was

at work, what caught the eye immediately was this small flgure
of a man surrounded by large pieces of apparatus. There were
always a number of operations going on simultaneously and his
own and an adjãining room were constantly the scene of active
work in which he, the expert manipulator and experimentalist,
remained at the controls. Although he naturally had devoted
technicians constantiy at his side 'or within call, a great deal

was carried on with his own hands, and it was a frequent pic-
ture to see this small man shaking a large'flask, or pouring
from a large precipitation jar into a large Buchner funnel.
In the older days when he was preparing the nucleic acids him-
self from animal tissues, or during his early work in protein
chemistry, picric acid was a favorite reagent. Its yellow color
was much in evidence throughout the laboratory, and his hands

and coat were usually stained with it. He delighted to work
himseif and felt keenly the desire and responsibility of retaining
the "feel'r of the operations. Such active laboratory work con-
tinued until the very time of his death

8z
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As a rule, especially in later years, .Levene spent his lunch
period at the desk in his private office where, whiie mechanically
sipping a cup of tea with a light lunch, he read, studied, or \¡/rote.
This was followed by a short period of relaxation on a couch,
and then he was back in his laboratory, as active as ever. In his
work, he was always the enthusiast, and from it he obtained
a great personal satisfaction. A restless, untiring energy un-
consciously carried him on. A striking quality and one which
impressed many who followed him from his earlier days wqs
his unusual capacity to keep pace with, to learn, and to absorb
the new as regarded not only the factual side but also the theory
and the methodology of his science, and to apply such informa.-
tion to the specific problems which his own fertile imagination
formulated. He appeared at home in an ever-changing horizon.

Just as suòh qualities governed his scientific activities, they
similarly determineil his avocational pursuits. His moments
of relaxation away from his science were occupied with interests
which gave him a satisfaction approaching that obtained in his
chemical work. Of art we have already spoken. In his later
years, he became very much interested in the history of chem-
istry and read widely on chemists of the past and their influ-
ence on'the development of the science. Since he was a born
student, he always sought to perfect the machinery of his mind
by studying other disciplines, such as physics and mathematics.
One of his regrets, perhaps, was that he was not a real
mathematician, for he began to experience the increasing need
for the mathematical analysis and development of certain as-
pects of the problems in stereochemistry and the Waiden rear-
rangement, which occupied much of the later years of his re-
searches.

Any attempt to present in brief form an adequate picture of
Levene's scientific work is made difificult by the fact that his
interests grew to include in succession topics of such variety
and were so extensive in scope that to cover them would re-
quire a long and detailed accorlnt. In the span of his scientific
activity, which stretched from the work reported in his first
paper of 1894 to that to be found in the group of posthumous

Es
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papers oÍ. rg4r, over 7oo papers were published. The great

majority were original reports of experirrental work. Only a

minor fraction of the long list consisted of reviews, general

articles, and lectures. These he did extremely well, but he

seldom took tirne for them unless pressecl to do so. The array
of titles, which fall into a ntt¡nber of categories, bears witness

at once to the versatility of mind ancl interests and the tireless

energy which made such . work in the laboratory possible.

The authorship was shared with a long list of younger collabo-

rators who, in the course of years, came to his laboratory for
training and stimulation under his guidance. Many of these

subsequently gained individual distinction, which they attribute
in no small measure to the inspiration they received from him.

Levene appeared on the scene when certain basic problems

in biochemistry had come to the fore and were inviting attack.

Already the classical researches of Fischerhad established the

fundamentals of carbohydrate and purine chemistry and had

reached tl-re earlier stages of his amino acid and peptide studies.
The essential grouncl work had been laid which could be ex-

tended to the investigation of many biochemical problems.
Levene was quick to take full advantage of such an opporttrnity
and in succession mastered each of these fields. As we have

already related, his original training was in the r4eclical sciences;

but he then became a biochemist and, in later years, an accom-

plished organic chen-rist who made profitable use also of physical

chemistly.
The subjects of Levene's many contributions, while exhibiting,

as we have said, an unusually wide rangé of topics and interests,
can nevertheless be grouped according to definitely coherent
trends, purposes, and fields. The subjects cover phases of the

chemistry of vital mechanisms, and especially the chemical

structure and nature of tìssue constituents. A list of the fields

might be as foilows, with no real attempt at a chronological ar-
rangement, since much was simultaneously carried on: autolysis

and enzymes; proteins and amino acids; conjugated proteins,

such as nucleoproteins and giycoproteins in which, in turn, their
prosthetic groups, the nucleic acids and amino sugars or hexo-

8q
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samines, became central points of interest. Both the nucleic

acids and the hexosamines or conjugated hexosatnines required

in turn the solution of many problerns in sugar chemistry, such

as the determination of the ring structures and places of substitu-

tion of the sugars ancl carbohydrate derivatives. The problem of
the structure and stereochernistry of the hexosamines especially

caused him to undertake extensive investigations into the nature
'and circumstances of the Walden rearrangelrent and of the

stereochemical configurations of a large nttmber of interrelated

synthetic substances, Interspersed in this work was the study

of phospho sugars, of phospho hydroxyamino acids, of the sole

validity of the peptide chain theory of protein strttcture as against

the possibility of the occllrrence of diacipiperazines in the protein

make-up. His isolation in 19o6 of prolylglycine anhydride
among tl,e products of the prolonged tryptic, digestion of gela-

tine was a challenge to the peptide chain theory, which was

frnally explained only by later work. Systematic and very

productive studies in the difÊcult and laborious freld of the

lipoids were also carried on under his guidance, or with his own

hands. An investigation on the concentration and isolation of
the vitamin B complex was also given attention in his laboratory

and frnal7y, during the last few years of his life, the chemistry
of the gums and pectins attracted his interest.

Levene was a member of many scientific societies, in a num-
ber of which election to membership signifies scientiûc eminence.

Other honors came to him, among which was the award of the

Willard Gibbs Medal of the Chicago Section of the American

Chemical Society in tg3t, and of the William H. Nichols Medal
of its New York Section in 1938.

Levene presents the picture of an investigator who fottnd a
great happiness in the solution of biochemistry's riddles. His
constant success was the reasoll for an innate optimism and a
never-diminisl,ing driving force during his lifetime, which de-

veloped into a scientific philosophy. This philosophy can be well
discerned in the ciosing paragraphs of his address on "The
Revolt of the Biochemists," delivered on the occasion of the
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Wiliarcl Gibbs Awarcl, in which he refers to the biochemistry of
the future:

"Granting that the problem of the directive force (of living
matter) will be solved, it may also be granted that the en--
tire mystery of life will not be solved by this achievement.
Chemiétry, 

-however, is alreacly preparing- a new attack. A
more essential characteristic of liVing mãtter than the direc-
tive force of individual chemical reactions is the power to coor-
dinate all chemical reactions in such a way thaf the organism
may ftnction_'as a whole for the purposé of maintaini-ng its
normal equilibrium and for the purposè of growth and repro-
duction. This rnay be regarded ai the integrating force of
the living orgatrism. The discoveries of the iâst decade alone
furnish proof of the simplicity of the agents acting towards this
end. Think of all the hormones ancl vitamins ! Only those
which as yet have not been isolated rnay be thought of ãs com-
plex and n-rysterious. Those obtained in pure itate are most
generally found to be much simpler in chemical structure than
many of the ordinary tissue components and definitely simpler
than certain coûtmon drugs. In fact, many of ihem 

-are

nothing more than degradation proclucts of common tissue con-
stituents. Thus, it seems that in the living organism the very
wear and tear of the living hatter makes for its restitution and
f or its preservation. A decade is only an infinitesimal interval in
the life of mankind and without hesitation or doubt, one may
predict that the natltre of all hormones and vitamins and other
biol'ogically important integrating substances will eventually
be discovered.

"Thus, step by step, one mystery of life after another is
being revealed. Whetller the human mind will ever attain
complete and absolute knowleclge of and complete nrastery of
life is not essential. It is certain, however, that the revolt of
the biochemist against the idea of a restriction to human curi-
osity will continue. Biochemistry will continue to function as
if all knowledge, even that of life, were accessible to human
understanding, The past has taught that the solution of one
problem always opens up a new one. New discoveries in
physics, in mathematics, in theoretical chemistry furnish' new
tools to biochemistry, new tools for the solution of old problems
and for the creation of new ones. So long as Life còntinues,
the human mind will create mysteries and biochemistry. will
play a part in their solution."
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Iodine-compounds in the tissues after the administration of KI. Arch.

Neurol. and Psychopath., 2, 15.
On the absorption of proteids. (With I. Levin.) Arch Neurol. and Psy-

chopath., 2, 551.
Embryochemical studies. I. Some chemical changes in the developing egg.

Arch. Neurol. and Psychopath., 2, 557.
The chemical relationship of colloid, mucoid and amyloid substances. A

preliminary communication. Arch. Neurol. and Psychopath., 2, 571,
Some chemical changes in the developing fish egg. Bull. U. S. Fish Com.,

I9> 153; reprint in Contrib. Biol. Lab. U. S. Fish Com., Wood's Hole,
1900.

1900

The chemical relationship of colloid, mucoid, and amyloid substances. A
preliminary communication. Med. Rec, 57, 188.

Preliminary communication on the chemistry of mucin. J. Am. Chem.
Soc, 22, 80.
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Some basic decomposition products of edestin. (With L. B. Mendel.)
Am. J. Physiol., 3, iv.

On mucin. Am. J. Physiol., 3, viii.
Some chemical changes in the developing egg. Am. J. Physiol., 3, xii.
A method of obtaining nucleic acid. (Read by title.) Am. J. Physiol.,

3, xxxii.
On the preparation of nucleic acids. J. Am. Chem. Soc, 22, 329.
The chemistry of paranucleo compounds. (With C. L. Alsberg.) Am. J.

Physiol., 4, xi.
Modern researches on the chemistry of the proteid molecule. Review.

Address to the American Chemical Society. J. Am. Chem. Soc, 22,
604.

Recent researches on the chemistry of the proteid molecule. Arch. Neurol.
and Psychopath., 3, 333.

igoi

Zur Chemie der Mucine. Z. physiol. Chem., 31, 395.
Zur Chemie der Paranucleinsiiure. (With C. L. Alsberg.) Z. physiol.

Chem., 31, 543.
Analysis of some nucleic acids. Am. J. Physiol., 5, viii.
Ueber das Ichthulin des Kabeljau. Z. physiol. Chem., 32, 281.
A note on the chemical nature of trypsin. Am. J. Physiol., 5, 298.
Darstellung und Analyse einiger Nucleinsauren. [I] Z. physiol.

Chem., 32, 541.
Note on the analysis of nucleic acids obtained from different sources.

J. Am. Chem. Soc, 23, 486.
The chemical nature of enzymes. J. Am. Chem. Soc, 23, 505.
The action of proteolytic enzymes on bacterial toxines. (With E. R.

Baldwin.) J. Med. Res., 6, 120.
Bio-chemical studies on the Bacillus tuberculosis. [I] J. Med. Res., 6,

135-
Some decomposition products of the crystallized vegetable proteid edestin.

(With L. B. Mendel.) Am. J. Physiol., 6, 48.
On the biological relationship of proteids. Preliminary communication.

Med. News, 79, 981.
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On the absorption of alexins by tubercle bacilli. Preliminary communi-
cation. Med. News, 80, 25.

Preliminary communication upon glucophosphoric acid. J. Am. Chem.
Soc, 24, 190.

Embryochemical studies. II. The presence of mono-amido-acids in the
developing egg. (Read by title.) Am. J. Physiol., 6, xxvi.

On gluco-phosphoric acid. (Read by title.) Am. J. Physiol., 6, xxvi.
Glycocoll in gelatoses. (Read by title.) Am. J. Physiol., 6, xxvi.
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Ueber die Hydrolyse des Liems. (With E. Fischer and R. H. Aders.)
Z. physiol. Chetn., 35, 70.

Embryochemische Untersuchungen. Z. physiol. Chem., 35, 80.
tJeber die Spaltung der Gelatine. I. Z. physiol. Chem., 37, 81.

1903

On glucophosphoric acid. Am. J. Physiol., 8, xi.
On glucothionic acid. Am. J. Physiol., 8, xi.
On nucleic acid. Am. J. Physiol., 8, xii.
On the biological relation of proteids and proteid assimilation. (With

L. B. Stookey.) Am. J. Physiol., 8, xxiii.
On the digestion of gelatine. (With L. B. Stookey.) Am. J. Physiol.,

8, xxiii.
On the biological relationship of proteids and on proteid assimilation.

Med. Rec, 63, 495.
Ueber eine Glucothionsaure aus der Milz. Z. physiol. Chem., 37, 400.
Darstellung und Analyse einiger Nucleinsauren. II. Z. physiol. Chem.,

37, 402.
Ueber das Vorkommen von Uracil bei der Pankreasautolyse. Z. physiol.

Chem., 37, 527.
On nucleic acid. Proc. Soc. Exp. Biol. and Med., 1, 17.
Darstellung und Analyse einiger Nucleinsauren. III. Z. physiol. Chem.,

38, 80.
On nucleic acid. Am. J. Physiol., 9, 17.
Notiz zur Chemie der Glycothionsiiure aus dem Tendomucin. Z. physiol.

Chem., 39, I.
Darstellung und Analyse einiger Nucleinsauren. IV. Z. physiol. Chem.,

39, 4-
Darstellung und Analyse einiger Nucleinsauren. V. Z. physiol. Chem.,

39, 133-
Darstellung und Analyse einiger Nucleinsauren. VI. Z. physiol. Chem.,

39, 479-
On the chemistry of the chromatin substance of the nerve-cell. J. Med.

Res., 10, 204.
On the autolysis of brain tissue. (With L. B. Stookey.) J. Med. Res.,

10, 212.
On the digestion and self digestion of tissues and tissue extracts. (With

L. B. Stookey.) (Read before the Third Annual Meeting of the
American Association of Pathologists and Bacteriologists under the
title "On intracellular enzymes and anti-enzymes," May, 1903.)
J. Med. Res., 10, 217.

Results of recent investigations in proteid chemistry. Review. Proc. Soc.
Exp. Biol. and Med., 1, 26.

On the output of ammonia in the course of different forms of insanity.
(With L. B. Stookey.) J. Med. Res., 10, 449.
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The end-products of self-digestion of animal glands. Am. J. Physiol.,
10, xxxviii.

The end-products of tryptic digestion of gelatine. Am. J. Physiol.,
10, xxxix.

On the nucleoproteids of the brain. (With L. B. Stookey.) (Read by
title.) Am. J. Physiol., 10, xliv.

tiber die Spaltung der Gelatine. II. Z. physiol. Chem., 41, 8.
tiber die Spaltung der Gelatine. III. Z. physiol. Chem., 41, 99.
On the secretion of human bile. (With W. G. Melvin and B. Michail-

owski.) Proc. Soc. Exp. Biol. and Med., 1, 33.
Die Endprodukte der Selbstverdauung tierischer Organe. I. Z. physiol.

Chem., 41, 393.
Notiz iiber das Pankreasnucleoproteid. (With L. B. Stookey.) Z.

physiol. Chem., 41, 404.
On the phloridzin test in Bright's disease. (With L. B. Stookey.) Proc.

Soc. Exp. Biol. and Med., 1, 41.
The autolysis of animal organs. [I] Am. J. Physiol., 11, 437.
On the production of hemolytic serum by injecting animals with differ-

ent constituents of erythrocytes. J. Med. Res., 12, 191.
On the biological relationship between proteids. J. Med. Res., 12, 195.
On the antihemolytic action of some cell and tissue constituents. (With

E. R. Baldwin.) J. Med. Res., 12, 205.
On the bio-chemistry of the Bacillus tuberculosis. II. J. Med. Res.,

12, 251.
On the combined action of proteolytic enzymes. (With L. B. Stookey.)

Am. J. Physiol., 12, I.
Hydrolysis of spleen-nucleic acid by dilute mineral acid. Am. J. Physiol.,

12, 213.

Preliminary communication on the composition of the liver after sub-
cutaneous injections of liver extracts. (With L. B. Stookey.) Proc.
Soc. Exp. Biol. and Med., 2, 20.

Darstellung und Analyse einiger Nucleinsauren. VII. Z. physiol. Chem.,
43, IC9-

The autolysis of animal organs. II. Hydrolysis of fresh and self-digested
glands. Am. J. Physiol., 12, 276.

1905
The hydrolytic cleavage of protoalbumose. Am. J. Physiol., 13, xii.
Darstellung und Analyse einiger Nucleinsauren. VIII. Uber die Milz-

nucleinsaure. Z. physiol. Chem., 45, 370.
Uber die Verbreitung von Glukothionsiiure in tierischen Organen. (With

J. A. Mandel.) Z. physiol. Chem., 45, 386.
Bemerkung zu der Mitteilung der Herren Kutscher und Lohmann: "Die

Endprodukte der Pankreasselbstverdauung." Z. physiol. Chem., 45,
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Darstellung und Analyse einiger Nucleinsiiuren. IX. Uber die Nuclein-
saure der Kuhmilchdruse. (With J. A. Mandel.) Z. physiol. Chem.,
46, I5S-

The cleavage products of proteoses. J. Biol. Chem., 1, 45.
Recent work in biological chemistry. Review. J. Am. Chem. Soc, 27,

1445-
On the decomposition of purin bodies by animal tissues. (With W. A

Beatty.) Proc. Soc. Exp. Biol. and Med., 3, 30.
On the biological relationship of nucleoprotein, amyloid and mucoid.

(With J. A. Mandel.) Proc. Soc. Exp. Biol. and Med., 3, 31.

1906

On the biologic relationship of nucleoproteid, amyloid, and mucoid. (With
J. A. Mandel.) Am. Med., 11, 105.

On decomposition of purin bodies by animal tissues. (With W. A.
Beatty.) Am. Med., 11, 105.

On the carbohydrate group in the nucleoproteid of the spleen. (With
J. A. Mandel.) J. Exp. Med., 8, 178.

On a certain crystalline body obtained on the prolonged digestion of
gelatine. J. Exp. Med., 8, 180.

Darstellung und Analyse einiger Nucleinsauren. X. Uber die Nuclein-
saure der Nierre. (With J. A. Mandel.) Z. physiol. Chem., 47, 140.

Uber die Spaltung der Gelatine. IV., (With G.. B. Wallace.) Z. physiol.
Chem., 47, 143.

Uber die Fallbarkeit der Aminosauren durch Pbosphorwolframsaure.
(With W. A. Beatty.) Z. physiol. Chem., 47, 149.

Uber die Kohlehydratgruppe des Milznucleoproteids. I. (With J. A.
Mandel.) Z. physiol. Chem., 47, 151.

Autolysis. Harvey Lectures, 1905-06, 1, 73; also in J. Am. Med. Assn.,
46, 774, 866.

Glycocoll picrate. J. Biol. Chem., 1, 413.
On the pyrimidin bases of the nucleic acid obtained from fish eggs. (With

J. A. Mandel.) J. Biol. Chem., 1, 425.
On the digestion of gelatin. (With W. A. Beatty.) Proc. Soc. Exp. Biol.

and Med., 3, 61.
On glycylprolin anhydride obtained on tryptic digestion of gelatine.

(With W. A. Beatty.) J. Exp. Med., 8, 461.
On the phosphotungstates of certain aminoacids. (With W. A. Beatty.)

J. Exp. Med., 8, 463.
Ueber das Vorkommen von Prolinglycylanhydrid bei der tryptischen

Verdauung der Gelatine. (With W. A. Beatty.) Ber. chem. Ges.,
3g, 2060.

The cleavage products of vitellin. (With C. L. Alsberg.) J. Biol. Chem.,
2, 127.
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Nuclein metabolism in a dog with an Eck fistula. (With J. E. Sweet.)
Proc. Soc. Exp. Biol. and Med., 4, 14.

Uber die Spaltung der Gelatine mittels 25%iger Schwefelsaure. (With
W. A. Beatty.) Z. physiol. Chem., 49, 247.

Analyse der Spaltungsprodukte der Gelatine. (With W. A. Beatty.)
Z. physiol. Chem., 4g, 252.

Darstellung und Analyse einiger Nucleinsauren. XI. Uber die Nuclein-
korper des Eies des Schellfisches (Gadus aeglefinus). (With J. A.
Mandel.) Z. physiol. Chem., 49, 262.

Darstellung und Analyse einiger Nucleinsauren. XII. Nucleinsaure der
Spermatozoen des Maifisches (Alosa). (With J. A. Mandel.)
Z. physiol. Chem., 50, 1.

: 190/

A method for separating leucin from amino-valerianic acid. Proc. Soc.
Exp. Biol. and Med., 4, 62.

On the quantitative estimation of tryptophan in protein cleavage products.
(With C. A. Rouiller.) J. Biol. Chem., 2, 481.

Nuclein metabolism in a dog with Eck's fistula. (With J. E. Sweet.)
J. Exp. Med., 9, 229.

Hydrolysis of spleen nucleoprotein. (With J. A. Mandel.) J. Biol.
Chem., 3, xxiii.

On lysylglycin. (With W. A. Beatty.) J. Biol. Chem., 3, xxxix.
On decomposition of uric acid by animal tissues. (With W. A. Beatty.)

Proc. Soc. Exp. Biol. and Med., 4, 109.
On the diuretic action of thymin. Proc. Soc. Exp. Biol. and Med., 4, no.
On lysineglycyl obtained in the tryptic digestion of egg albumen. (With

W. A. Beatty.) Proc. Soc. Exp. Biol. and Med., 4, no.
Glucothionsaure in Leukocyten. (With J. A. Mandel.) Biochem. Z.,

4, 78.
Uber die trytische Verdauung des Eialbumins. (With W. A. Beatty.)

Biochem. Z., 4, 299.
Uber die Analyse der Spaltungsprodukte des Eialbumins. (With W. A.

Beatty.) Biochem. Z., 4, 305.
Uber die Hydrolyse der Porteine mittels verdiinnter Schwefelsaure.

(With C. L. Alsberg). Biochem. Z., 4, 312.
Uber die diuretische Wirkung des Thymins. Biochem. Z., 4, 316.
Notiz uber die Pikrolonate einiger Nucleinbasen. Biochem. Z., 4, 320.
Uber die Tryptophangruppe im Proteinmolekul. (With C. A. Rouiller.)

Biochem. Z., 4, 322.
Uber die Analyse der Spaltungsprodukte des Milz-Nucleoproteids. (With

J. A. Mandel.) Biochem. Z., 5, 33.

1908

Zur Gewinnung des Isoleucins aus Eiweissspaltungsprodukten. (With
W. A. Jacobs.) Biochem. Z., 9, 231.
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Zur Herkunft des Cytosins bci der Hydrolysc der tierischen Nuclcin-
sauren. (With J. A. Mandel.) Biochem. Z., 9, 233.

On nucleic acids. (With J. A. Mandel and W. A. Jacobs.) Proc. Soc.
Exp. Biol. and Med., 5, 92.

Uber die Konstitution der Thymo-nucleinsaure. (With J. A. Mandel.)
Ber. chem. Ges., 41, 1905.

Zur Mcthodik der Destination der Aminosaurenester mittels der Geryk-
Pumpe. (With D. D. Van Slyke.) Biochem. Z., 10, 214.

liber die Darstellung und Analyse einiger Nucleinsauren. XIII. (With
J. A. Mandel.) Biochem. Z., 10, 215.

Zur Chemie der Lebernucleoproteide. I. tjber die Guanylsaure. (With
J. A. Mandel.) Biochem. Z., 10, 221.

On glycothionic acid. (With W. A. Jacobs.) J. Exp. Med., 10, 557.
Uber die Inosinsaure. [I] (With W. A. Jacobs.) Ber. chem. Ges.,

4i, 2703.
Eine Antwort zur "Anmerkung bei der Korrektur" von Prof. H. Steudel.

Z. physiol. Chem., 57, 154.
Hydrolyse von Wittepepton. (With D. D. Van Slyke.) Biochem. Z.,

13, 440-
liber Plastein. [I] (With D. D. Van Slyke.) Biochem. Z., 13, 458.
On plastein. (With D. D. Van Slyke.) Proc. Soc. Exp. Biol. and Med.,

6, 11.
Die anodische Oxydation der Aldehyde. (With G. W. Heimrod.) Ber.

chem. Ges., 41, 4443.
[The leucine fraction of proteins. I] The quantitative separation of

leucin from valin. (With D. D. Van Slyke.) Proc. Soc. Exp. Biol.
and Med., 6, 54.

Further studies on the constitution of inosinic acid. (With W. A. Jacobs.)
Proc. Soc. Exp. Biol. and Med., 6, 56.

Leucocytes in protein absorption. Proc. N. Y. Path. Soc, 1907-08, 7, 194.

1909

The elimination of total nitrogen, urea, and ammonia following the
administration of glycocol, asparagin, and glycylglycin-anhydride.
(With P. A. Kober.) Am. J. Physiol., 23, 324.

liber Inosinsaure. II. (With W. A. Jacobs.) Ber. chem. Ges., 42, 335.
On nitrogenous metabolism in chronic nephritis. (With D. Manson and

L. Kristeller.) Proc. Soc. Exp. Biol. and Med., 6, 81.
Further studies on the constitution of inosinic acid. (With W. A. Jacobs.)

Proc. Soc. Exp. Biol. and Med., 6, 90.
liber Plastein. II. (With D. D. Van Slyke.) Biochem. Z., 16, 203.
Notiz zur Darstellung der Glucothionsaure. Biochem. Z., 16, 246.
Uber die gepaarten Phosphorsauren in Pflanzensamen. Biochem. Z.,

16, 399.
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tjber Inosinsaure. III. (With W. A. Jacobs.) Ber. chem. Ges., 42,
1198.

Factors regulating the creatinin output in man. (With L. Kristeller.)
Am. J. PhysioL, 24, 45.

tiber die Hefenucleinsaure. Biochem. Z., 17, 120.
liber die Pentose in den Nucleinsauren. [I] (With W. A. Jacobs.) Ber.

chem. Ges., 42, 2102.
The leucin fraction of proteins. II. (With D. D. Van Slyke.) Proc.

Soc. Exp. Biol. and Med., 6, 120.
tiber Guanylsaure. I. (With W. A. Jacobs.) Ber. chem. Ges., 42, 2469.
tiber die Hefe-Nucleinsaure. [I] (With W. A. Jacobs.) Ber. chem.

Ges., 42, 2474.
The determination of urea in urines. (With G. M. Meyer.) J. Am.

Chem. Soc, 31, 717.
tiber Hefenucleinsaure. II. (With W. A. Jacobs.) Ber. chem. Ges.,

43, 2703.
tiber die pentose in den Nucleinsaure. II. (With W. A. Jacobs.) Ber.

chem. Ges., 42, 3247.
The leucin fraction of proteins. (With D. D. Van Slyke.) J. Biol. Chem.,

6, 391-
The leucin fraction in casein and edestin. (With D. D. Van Slyke.)

J. Biol. Chem., 6,-419.
On nucleic acids. (With W. A. Jacobs.) J. Biol. Chem., 6, xxxvi.
The analysis of the leucin fraction in protein hydrolysis. (With D. D.

Van Slyke.) J. Biol. Chem., 6, 1.
On the character of protein metabolism in chronic nephritis. (With L.

Kristeller and D. D. Manson.) J. Exp. Med.. 11, 825.
The elimination of total nitrogen, urea and ammonia following the ad-

ministration of some aminoacids, glycylglycin and glycylglycin
anhydrid. (With G. M. Meyer.) Am. J. Physiol., 25, 214.

The influence of the removal of segments of the gastrointestinal tract on
the character of protein metabolism. [I] (With I. Levin and D. D.
Manson.) Am. J. Physiol., 25, 231.
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On the biochemistry of nucleic acids. Address at the Second Dicennial
Celebration of Clark University. J. Am. Chem. Soc, 32, 231.

The influence of the removal of fragments of the intestinal tract on the
character of nitrogen metabolism. II. The removal of the small
intestines. (With A. Carrel and G. M. Meyer.) Am. J. Physiol.,
25, 439-

tiber die Tryptophan-Aldehyd-Reaktion. (With G. W. Heimrod.)
Biochem. Z., 25, 18.

On yeast nucleic acid. (With W. A. Jacobs.) Proc. Soc. Exp. Biol. and
Med., 7, 89.
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On parenteral protein assimilation. (With G. M. Meyer.) Proc. Soc.
Exp. Biol. and Med., 7, 113.

On the pentose in the pancreatic gland. (With W. A. Jacobs.) J. Biol.
Chem., 7, ix.

The influence of the removal of fragments of the gastro-intestinal tract on
the character of nitrogen metabolism. III. The excision of the
stomach. (With A. Carrel and G. M. Meyer.) Am. J. Physiol., 26,
369-

Uber das Vorkommen des freien Guanosins in der Pankreasdriise. (With
W. A. Jacobs.) Biochem. Z., 28, 127.

The partial hydrolysis of proteins. II. On fibrin-heteroalbumose. (With
D. D. Van Slyke and F. J. Birchard.) J. Biol. Chem., 8, 269.

Note on insoluble lead salts of amino-acids. (With D. D. Van Slyke.)
J. Biol. Chem., 8, 285.

Uber die Oxydation von Aldehyden in alkalischer Losung. (With G. W.
Heimrod.) Biochem. Z., 2g, 31.

Uber die Hexosen aus der rf-Ribose. (With W. A. Jacobs.) Ber. chem.
Ges., 43, 3141.

Uber die Pankreas-Pentose. (With W. A. Jacobs.) Ber. chem. Ges.,
43, 3147-

Uber die Hefe-Nucleinsaure. III. (With W. A. Jacobs.) Ber. chem.
Ges., 43, 3150.

Uber die Tritico-nucleinsaure. (With F. B. La Forge.) Ber. chem. Ges.,
43, 3164-

Uber das bei der tryptischen Verdauung der Gelatine auftretende Prolyl-
glycin-anhydrid. Ber. chem. Ges., 43, 3168.

Partielle Hydrolyse der Nukleinsauren. Abderhalden, E., Handbuch der
Biochemischen Arbeitsmethoden, Berlin and Vienna, Urban &
Schwarzenberg, 2, 605.
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On nuclein metabolism in the dog. (With F. Medigreceanu.) Am. J.
Physiol., 27, 438.

Uber die Inosinsaure. IV. (With W. A. Jacobs.) Ber. chem. Ges.,
44, 746-

Uber die Hefenucleinsaure. IV. (With W. A. Jacobs.) Ber. chem.
Ges., 44, 1027.

On nucleases. [I] (With F. Medigreceanu.) J. Biol. Chem., 9, 65.
On the combined action of muscle plasma and pancreas extract on glucose

and maltose. (With G. M. Meyer.) J. Biol. Chem., 9, 97.
On inosinic acid. (With W. A. Jacobs.) J. Biol. Chem., 9, xxv.
On the yeast nucleic acid. (With W. A. Jacobs.) J. Biol. Chem., 9, xxv.
The action of gastro-intestinal juices on nucleic acids. (With F. Medi-

greceanu.) J. Biol. Chem., 9, 375.
On nucleases. II. (With F. Medigreceanu.) J. Biol. Chem., 9, 389.
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The partial hydrolysis of proteins. III. On fibrin protoalbumose. (With
D. D. Van Slyke and F. J. Birchard.) J. Biol. Chem., 10, 57.

Partielle Hydrolyse der Nukleinsauren. Abderhalden, E., Handbuch der
Biochemischen Arbeitsmethoden, Berlin and Vienna, Urban &
Schwarzenberg, 5, 489.
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Uber die Hefenucleinsiiure. V. Die Struktur der Pyrimidin-Nucleoside.
(With F. B. La Forge.) Ber. chem. Ges., 45, 608.

On glycolysis. (With G. M. Meyer.) J. Biol. Chem., 11, xxix.
On sphingosin. (With W. A. Jacobs.) J. Biol. Chem., 11, xxix.
On the picrate of glycocoll. (With D. D. Van Slyke.) J. Biol. Chem.,

1 1 , XXX.

Picrolonates of the monoamino acids. (With D. D. Van Slyke.) Proc.
Soc. Exp. Biol. and Med., 9, III.

On the combined action of muscle plasma and pancreas extract on some
mono- and disaccharides. (With G. M. Meyer.) J. Biol. Chem., 11,
347-

On the action of various tissues and tissue juices on glucose. (With
G. M. Meyer.) J. Biol. Chem., 11, 353.

The action of leucocytes on glucose. [I] (With G. M. Meyer.) J. Biol.
Chem., 11, 361.

On the action of tissue extracts containing nucleosidase on a and (3
methylpentosides. (With W. A. Jacobs and F. Medigreceanu.)
J. Biol. Chem., n , 371.

On sphingosine. [I] (With W. A. Jacobs.) J. Biol. Chem., 11, 547.
Picrolonates of the monoamino-acids. (With D. D. Van Slyke.) J. Biol.
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On the action of leucocytes on glucose. II. (With G. M. Meyer.)

J. Biol. Chem., 12, 265.
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glycoccoll from alanine. (With D. D. Van Slyke.) J. Biol. Chem.,
12, 285.

Gasometric determination of free and conjugated amino-acids in the urine.
(With D. D. Van Slyke.) J. Biol. Chem., 12, 301.

Nitrogen and nuclein metabolism in gout. (With L. Kristeller.) J. Exp.
Med., 16, 303. 1

Guaninehexoside obtained on hydrolysis of thymus nucleic acid. (With
W. A. Jacobs.) J. Biol. Chem., 12, 377.

On cerebronic acid. [I] (With W. A. Jacobs.) J. Biol. Chem., 12, 381.
On the cerebrosides of the brain tissue. [I] (With W. A. Jacobs.)

J. Biol. Chem., 12, 389.
On the structure of thymus nucleic acid. (With W. A. Jacobs:) J. Biol.

Chem., 12, 411.
On guanylic acid. II. (With W. A. Jacobs.) J. Biol. Chem., 12, 421.
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On the kyrine fraction obtained on partial hydrolysis of proteins. I.
(With F. J. Birchard.) J. Biol. Chem., 13, 277.
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The sulphatide of the brain. J. Biol. Chem., 13, 463.
On nucleases. III. (With F. B. La Forge.) J. Biol. Chem., 13, 507.
Die pyretogenische Wirkung des Caseins aus Kuhmilch. Ein klinische

Studie. (With L. E. Holt.) Med. Klin., 9, 258.
On the action of leucocytes on some hexoses and pentoses. III. Con-
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(With G. M. Meyer.) J. Biol. Chem., 14, 149.

On cerebronic acid. II. (With C. J. West.) J. Biol. Chem., 14, 257.
On the components of sphingomyelin. J. Exp. Med., 17, 679.
On the action of leucocytes on hexoses. IV. On the mechanism of lactic

acid formation. (With G. M. Meyer.) J. Biol. Chem., 14, 551.
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On chondroitin sulphuric acid. [I] (With F. B. La Forge.) J. Biol.

Chem., 15, 69.
Sphingomyelin. I. On the presence of lignoceric acid among the products
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On chondroitin sulphuric acid. II. (With F. B. La Forge.) J. Biol.

Chem., 15, 155; 1915, 20, 95.
On cerebronic acid. III. Its bearing on the constitution of lignoceric

acid. (With C. J. West.) J. Biol. Chem., 15, 193.
On the ccrebrosides of the brain tissue. II. J. Biol. Chem., 15, 359.
On the action of leucocytes and other tissues on rf/-alanine. (With G. M.

Meyer.) J. Biol. Chem., 15, 475.
Note on a case of pentosuria. [I] (With F. B. La Forge.) J. Biol.

Chem., 15, 481.
The separation of rf-alanine and rf-valine. (With D. D. Van Slyke.)

J. Biol. Chem., 16, 103.
[Cephalin. I] The saturated fatty acid of kephalin. (With C. J. West.)

J. Biol. Chem., 16, 419.
1914

A general method for the conversion of fatty acids into their lower
homologues. (With C. J. West.) J. Biol. Chem., 16, 475.

On sphingosine. II. The oxidation of sphingosine and dihydrosphingosine.
(With C. J. West.) J. Biol. Chem., 16, 549.

On the action of leucocytes and of kidney tissue on amino-acids. (With
G. M. Meyer.) J. Biol. Chem.,, 16, 555.

On the hexosamine of chondroitin sulphuric acid. (With F. B. La Forge.)
Proc. Soc. Exp. Biol. and Med., 11, 124.

The action of leucocytes and kidney tissue on pyruvic acid. (With G. M.
Meyer.) J. Biol. Chem., 17, 443.
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On chondroitin sulphuric acid. III. (With F. B. La Forge.) J. Biol.
Chem., 18, 123.

On the conjugated sulphuric acid from tendomucoid. (With F. B. La
Forge.) J. Biol. Chem., 18, 237.

On vicine. J. Biol. Chem., 18, 305.
Note on a case of pentosuria. II. (With F. B. La Forge.) J. Biol.

Chem., 18, 319.
On sphingomyelin. II. J. Biol. Chem., 18, 453.
Purification and melting points of saturated aliphatic acids. (With C. J.

West.) J. Biol. Chem., 18, 463.
On the action of tissues on methyl glucosides, tetramethyl glucosides and

natural disaccharides. (With G. M. Meyer.) J. Biol. Chem., 18,
469.

On cerebronic acid. IV. On the constitution of lignoceric acid. (With
C. J. West.) J. Biol. Chem., 18, 477.

On sphingosine. III. The oxidation of sphingosine and dihydrosphingosine
(With C. J. West.) J. Biol. Chem., 18, 481.

1915

On the mutarotation of phenylosazones of pentoses and hexoses. (With
F. B. La Forge.) J. Biol. Chem., 20, 429.

On chondroitin sulphuric acid. IV. (With F. B. La Forge.) J. Biol.
Chem., 20, 433.

On chondrosamine. (With F. B. La Forge.) Proc. Nat. Acad. Sc, 1, 190.
The preparation and melting points of the higher aliphatic hydrocarbons.

(With C. J. West and J. van der Scheer.) J. Biol. Chem., 20, 521.
On the Walden rearrangement in the hexoses. (With F. B. La Forge.)

J. Biol. Chem., 21, 345.
Xylohexosaminic acid, its derivatives and their bearing on the configura-

tion of isosaccharic and epi-isosaccharic acids. (With F. B. La
Forge.) J. Biol. Chem., 21, 351.

On aMyxohexosaminic acid and on a-ai-anhydro-mucic acid. (With F. B.
La Forge.) J. Biol. Chem., 22, 331.

On the action of aseptic tissue on glucosone. (With G. M. Meyer.) J.
Biol Chem., 22, 337.

On the kyrine fraction obtained on partial hydrolysis of proteins. II.
(With J. van der Scheer.) J. Biol. Chem., 22, 425.

Synthesis of normal tridecylic and tetracosanic acids. (With C. J. West,
C. H. Allen, and J. van der Scheer.) J. Biol. Chem., 23, 71.

The relation between the configuration and rotation of epimeric mono-
carboxylic sugar acids. [I] J. Biol. Chem., 23, 145.

igi6

Cephalin. II..Brain ccphalin. (With C. J. West.) J. Biol. Chem., 24, 41.
Glucosaminoheptonic acid. J. Biol. Chem., 24, 55.
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Ammonia derivatives of the sugars. J. Biol. Chem., 24, 59-
Sphingosine. IV. Some derivatives of sphingosine and dihydrosphingosine.

(With C. J. West.) J. Biol. Chem., 24, 63.
Sphingomyelin. III. J. Biol. Chem., 24, 69.
Cephalin. III. Cephalin of the egg yolk, kidney, and liver. Preliminary

paper. (With C. J. West.) J. Biol. Chem., 24, i n .
Cephalin. (With C. J. West.) (Read by title.) J. Biol. Chem., 24, xi.
Sphingomyelin. (Read by title.) J. Biol. Chem., 24, xi.
The role of leucocytes in the work on intermediary metabolism of carbo-

hydrates. (With G. M. Meyer.) Ann. Inst. Pasteur, E. Metchnikofr
Jubilee, 30, 155.

Note on hydrolysis of yeast nucleic acid in the autoclave. (With W. A.
Jacobs.) J. Biol. Chem., 25, 103.

The conjugated sulfuric acid of tht mucin of pig's stomach (mucoitin
sulfuric acid). I. (With J. Lopez-Suirez.) J. Biol. Chem., 25, 511.

Cephalin. IV. Phenyl- and naphthylureidocephalin. (With C. J. West.)
J. Biol. Chem., 25, 517.

Vicine and divicine. (With J. K. Senior.) J. Biol. Chem., 25, 607.
The preparation of guanidine sulfate. (With J. K. Senior.) J. Biol.

Chem., 25, 623.
Cerebronic acid. V. Relation of cerebronic and lignoceric acids. (With

C. J. West.) J. Biol. Chem., 26, 115.
Chondrosamine. J. Biol. Chem., 26, 143.
The synthesis of hexosamines. I. J. Biol. Chem., 26, 155.
The relation between the configuration and rotation of epimeric mono-

carboxylic sugar acids. II. (With G. M. Meyer.) J. Biol. Chem.,
26, 355.

The optical rotation of epimeric a-hexosaminic acidst J. Biol. Chem.,
26, 367.

The conjugated sulfuric acid of funis mucin (mucoitin sulfuric acid). II.
(With J. Lopez-Suarez.) J. Biol. Chem., 26, 373.

The oxidation of branched chain fatty acids. I. The action of hydrogen
peroxide on the homologues of isobutyric acid. (With C. H. Allen.)
J. Biol. Chem., 27, 433.

1917

The cerebrosides of brain tissue. (With C. J. West.) Proc. Soc. Exp.
Biol. and Med., 14, 93.

The chemical individuality of tissue elements and its biological significance.
Address to the Chemical Section of the American Association for
the Advancement of Science. J. Am. Chem. Soc., 39, 828.

The structure of yeast nucleic acid. [I] J. Biol. Chem., 31, 591.
The removal of nitric acid from solutions of organic compounds. (With

G. M. Meyer.) J. Biol. Chem., 31, 599.
Chondrosamine and its synthesis. J. Biol. Chem., 31, 609.
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The relation between the configuration and rotation of epimeric mono-
carboxylic sugar acids. III. The phenylhydrazides. (With G. M.
Meyer.) J. Biol. Chem., 31, 623.

Cerebrosides. III. Conditions for hydrolysis of cerebrosides. (With
G. M. Meyer.) J. Biol. Chem., 31, 627.

Cerebrosides. IV. Cerasin. (With C. J. West.) T. Biol. Chem., 31, 635.
Cerebrosides. V. Cerebrosides of the kidney, liver, and egg yolk. (With

C. J. West.) J. Biol. Chem., 31, 649.
Uridin and cytidin phosphoric acid. Proc. Soc. Exp. Biol. and Med.,

15, 21.
Hydrolecithin and its bearing on the constitution of cephalin. (With

C. J. West.) Proc. Soc. Exp. Biol. and Med., 15, 31.

1918

Lecithin. I. "Hydrolecithin" and its bearing on the constitution of
cephalin. (With C. J. West.) J. Biol. Chem., 33, i n .

The structure of yeast nucleic acid. II. Uridinephosphoric acid. J. Biol.
Chem., 33, 229.

Rapid organic combustion. (With F. W. Bieber.) J. Am. Chem. Soc,
40, 460.

The structure of yeast nucleic acid. III. Ammonia hydrolysis. J. Biol.
Chem., 33, 425.

Synthesis and oxidation of tertiary hydrocarbons. (With L. H. Cretcher,
Jr.) J. Biol. Chem., 33, 505.

Lecithin. II. Preparation of pure lecithin; composition and stability of
lecithin cadmium chloride. (With C. J. West.) J. Biol. Chem.,
34. 175.

Reduction of aldehydes to corresponding alcohols. I. Reduction of heptylic
aldehyde (oenanthol). (With F. A. Taylor.) J. Biol. Chem., 35, 281.

Cephalin. V. Hydrocephalin of the egg yolk. (With C. J. West.) J.
Biol. Chem., 35, 285.

Epimeric hexosaminic acids. J. Biol. Chem., 36, 73.
The action of nitrous acid on epimeric hexosaminic acids. J. Biol. Chem.,

36, 89.
Mucins and mucoids. (With J. Lopez-Suarez.) J. Biol. Chem., 36, 105.
An institute of chemotherapy. J. Ind. and Eng. Chem., 10, 970.

1919

Epichitosamine and epichitose. J. Biol. Chem., 39, 69.
Cytidine phosphoric acid. J. Biol. Chem., 3g, yy.
Lipoids of the heart muscle. (With S. Komatsu.) J. Biol. Chem., 39, 83.
Cephalin. VI. The bearing of cuorin on the structure of cephalin. (With

S. Komatsu.) J. Biol. Chem., 39, 91.
d-Chondrosamino- and d-chitosaminoheptonic acids. (With I. Matsuo.)

J. Biol. Chem., 39, 105.



NATIONAL ACADEMY BIOGRAPHICAL MEMOIRS—VOL. XXIII

Cephalin. VII. The glycerophosphoric acid of cephalin. (With I. P.
Rolf.) J. Biol. Chem., 40, 1.

Crystalline guanylic acid. J. Biol. Chem., 40, 171.
Crystalline salts of uridinphosphoric acid. J. Biol. Chem., 40, 395.
The structure of yeast nucleic acid. IV. Ammonia hydrolysis. J. Biol.

Chem., 40, 415.
1920

Crystalline uridinphosphoric acid. J. Biol. Chem., 41, 1.
The structure of yeast nucleic acid. V. Ammonia hydrolysis. J. Biol.

Chem., 41, 19.
Learned societies, old and new. President's Address to the Annual Con-

ference of Biological Chemists. Science, 51, 261.
Properties of the nucleotides obtained from yeast nucleic acid. J. Biol.

Chem., 41, 483.
Rate of hydrolysis of phosphoric esters of sugar derivatives. I. (With

M. Yamagawa.) J. Biol. Chem., 43, 323.
The estimation of aminoethanol and of choline appearing on hydrolysis of

phosphatides. (With T. Ingvaldsen.) J. Biol. Chem., 43, 355.
Unsaturated lipoids of the liver. (With T. Ingvaldsen.) J. Biol. Chem.,

43, 359-
Structure of yeast nucleic acid. Ammonia hydrolysis: on the so called

trinucleotide of Thannhauser and Dorf muller. J. Biol. Chem., 43, 379.

1921

The chemical structure of chondridin. (With J. Lopez-Suarez.) J. Biol.
Chem., 45, 467.

On a possible asymmetry of aliphatic diazo compounds. [I] (With
L. A. Mikeska.) J. Biol. Chem., 45, 593.

rf-Ribohexosaminic acids. (With E. P. Clark.) J. Biol. Chem., 46, 19.
Lecithin. III. Fatty acids of lecithin of the egg yolk. (With I. P. Rolf.)

J. Biol. Chem., 46, 193.
On the preparation of galactonic lactone. (With G. M. Meyer.) J. Biol.

Chem., 46, 307.
Lecithin. IV. Lecithin of the brain. (With I. P. Rolf.) J. Biol. Chem.,

46, 353-
Structure and significance of the phosphatides. Bibliography by I. P. Rolf.

Physiol. Rev., 1, 327.
On the structure of thymus nucleic acid and on its possible bearing on the

structure of plant nucleic acid. J. Biol. Chem., 48, 119.
Preparation and analysis of animal nucleic acid. J. Biol. Chem., 48, 177.
The liver lecithin. (With H. S. Simms.) J. Biol. Chem., 48, 185.
On the numerical values of the optical rotations in the sugar acids. J.

Biol. Chem., 48, 197.
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Phosphoric esters of some substituted glucoses and their rate of hydrolysis.
(With G. M. Meyer and with the assistance of I. Weber.) J. Biol.
Chem., 48, 233.

Sodium methylate as a substitute for sodium-potassium, and sugar
lactones as a substitute for strong acids, both in the treatment of root
canals. Dental Cosmos, 63, 905.

Synthese von 2-Hexosaminsauren und 2-Hexosaminen. Biochem. Z.,
124, 37-

Dr. Meltzer's message to the present generation. Proc. Soc. Exp. Biol.
and Med., S. J. Meltzer Memorial Number, page 17.

The role of leucocytes in the work on intermediary metabolism of carbo-
hydrates. (With G. M. Meyer.) Memoires publies a l'occasion du
jubile de filie Metchnikoff, 16 Mai, 1915, Paris, Masson et Cie,
page 51.

1922

The role of cephalin in blood coagulation. (With A. Gratia.) J. Biol.
Chem., 50, 455.

The unsaturated fatty acids of liver lecithin. (With H. S. Simms.) J.
Biol. Chem., 51, 285.

The unsaturated fatty acids of egg lecithin. (With I. P. Rolf.) J. Biol.
Chem., 51, 507.

The synthesis of a-hydroxyisopentacosanic acid and its bearing on the
structure of cerebronic acid. (With F. A. Taylor.) J. Biol. Chem.,
52, 227.

On a possible asymmetry of aliphatic diazo compounds. II. (With L. A
Mikeska.) J. Biol. Chem., 52, 485.

Hexosamines, their derivatives, and mucins and mucoids. Monograph of
The Rockefeller Institute for Medical Research, No. 18, New York,
104 pp.

Phosphoric esters of some substituted glucoses and their rate of
hydrolysis. (With G. M. Meyer, and with the assistance of I. Weber.)
J. Biol. Chem., 53, 431.

Sulfuric esters of some substituted glucoses and their rate of hydrolysis.
(With G. M. Meyer, and with the assistance of I. Weber.) J. Biol.
Chem.', 53, 437.

Preparation and analysis of animal nucleic acid. J. Biol. Chem., 53, 441.
Benzylidene-ethyl-chitosaminate and benzylidene-ethyl-diazogluconate

(mannonate). J. Biol. Chem., 53, 449.
Unsaturated fatty acids of brain cephalins. (With I. P. Rolf.) J. Biol.

Chem., 54, 91.
Unsaturated fatty acids of brain lecithins. (With I. P. Rolf.) J. Biol.

Chem., 54, 99.
On a possible asymmetry of aliphatic diazo compounds. III. (With L. A.

Mikeska.) J. Biol. Chem., 54, 101.
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On oxidation of tertiary hydrocarbons. (With F. A. Taylor.) J. Biol.
Chem., 54, 351.

On diacetone glucose. [I] (With G. M. Meyer.) J. Biol. Chem.,
54. 805.

Reduction of benzylidene-i-ethyl-2-diazogluconate. J. Biol. Chem., 54,
809.

1923

Hydrolysis of yeast nucleic acid with dilute alkali at room temperature.
(Conditions of Steudel and Peiser.) J. Biol. Chem., 55, 9.

Epiglucosamine. ((With G. M. Meyer.) J. Biol. Chem., 55, 221.
The action of diazomethane on xanthosine. J. Biol. Chem., 55, 437.
Lysolecithins and lysocephalins. [I] (With I. P. Rolf.) J. Biol. Chem.,

55, 743-
On a possible asymmetry of aliphatic diazo compounds. IV. (With L. A.

Mikeska.) J. Biol. Chem., 55, 795.
Calculation of isoelectric points. (With H. S. Simms.) J. Biol. Chem.,

55. 801.
On the preparation of diacetone glucose. (With G. M. Meyer,) J. Biol.

Chem., 57, 317.
On monoacetone benzylidene glucose. (With G. M. Meyer.) J. Biol.

Chem., 57, 319.
On epichitosamine pentacetate. J. Biol. Chem., 57, 323.
Preparation of a-mannose. [I] J. Biol. Chem., 57, 329.
The two isomeric chondrosamine hydrochlorides and the rates of their

mutarotation. J. Biol. Chem., 57, 337.
On the identity or non-identity of antineuritic and water-soluble B

vitamins. (With M. Muhlfeld.) J. Biol. Chem., 57, 341.

1924

Lysolecithins and lysocephalins. II. Isolation and properties of lysole-
cithins and lysocephalins. (With I. P. Rolf and H. S. Simms.)
J. Biol. Chem., 58, 859.

On Walden-Inversion. (With L. A. Mikeska.) Science, 59, 168.
The specific rotations of hexonic and 2-aminohexonic acids and of their

sodium salts. J. Biol. Chem., 59, 123.
Preparation of a-mannose. II. J. Biol. Chem., 59, 129.
The optical behavior of 2,5-anhydroglucose, of 2,5-anhydrogluconic acid,

and of 2,5-anhydromannonic acid. J. Biol. Chem., 59, 135.
The pentacetate of a-mannose. J. Biol. Chem., 59, 141.
Isomeric methyl diacetone mannoses. (With G. M. Meyer.) J. Biol.

Chem., 59, 145.
On concentration of vitamin B. (With B. J. C. van der Hoeven.)

Science, 59, 276.
Adenosin hexoside from yeast. J. Biol. Chem., 59, 465.
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On Walden inversion. I. (With L. A. Mikeska.) J. Biol. Chem., 59, 473.
Jacques Loeb, the man. Proc. Soc. Exp. Biol. and Med., 21, i; also in

Science, 59, 427.
The synthesis of normal fatty acids from stearic acid to hexacosanic acid.

(With F. A. Taylor.) J. Biol. Chem., 59, 905.
On Walden inversion. II. The optical rotation of thiolactic and corre-

sponding a-sulfopropionic acids. (With L. A. Mikeska.) J. Biol.
Chem., 60, 1.

Two isomeric tetramethyl mannonolactones. (With G. M. Meyer.)
J. Biol. Chem., 60, 167.

Structure of diacetone glucose. II. 3-Methyl glucoronic acid and 4-methyl
glucoheptonic lactone. (With G. M. Meyer.) J. Biol. Chem.,
6o, 173.

On the synthesis of hydroxy amines by the Curtius method. (With J,
Scheidegger.) J. Biol. Chem., 60, 179.

Synthetic lecithins. (With I. P. Rolf.) J. Biol. Chem., 60, 677.
On Walden inversion. III. Oxidation of optically active thiosuccinic acid

and thiosuccinamide to the corresponding sulfo acids. (With L. A.
Mikeska.) J. Biol. Chem., 60, 685.

On nucleosidases. I. General properties. (With M. Yamagawa and
I. Weber.) J. Biol. Chem., 60, 693.

On nucleosidases. II. Purification of the enzyme. (With I. Weber.)
J. Biol. Chem., 60, 707.

On nucleosidases. III. The degree of specificity of nucleosidase and the
distribution of it in various organs and in various species. (With
I. Weber.) J. Biol. Chem., 60, 717.

On lignoceric acid. (With F. A. Taylor and H. L. Haller.) J. Biol.
Chem., 61, 157.

The concentration of vitamin B. [I] (With B. J. C. van der Hoeven.)
J. Biol. Chem., 61, 429.

The relation of chemical structure to the rate of hydrolysis of peptides.
I. On the synthesis, on the physical constants, and on the rates of
hydrolysis of methylated peptides. (With H. S. Simms and M. H.
Pfaltz.) J. Biol. Chem., 61, 445.

1925

The relation of chemical structure to the rate of hydrolysis of peptides.
II. Hydrolysis with enzyme (erepsin). (With H. S. Simms.)
J. Biol. Chem., 62, 711.

Plant phosphatides. I. Lecithin and cephalin of the soy bean. (With
I. P. Rolf.) J. Biol. Chem., 62, 759.

[On Walden inversion. IV] Oxidation of rf-2-mercaptobutane to
d-butane-2-sulfonic acid, and the rotations of the salts and free acids
of the thio- and sulfocarboxylic acids. (With L. A. Mikeska.)
J. Biol. Chem., 63, 85.
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The configuration of 2-aminohexonic acids and of 2-aminohexoses. J. Biol.
Chem., 63, 95.

The stereochemistry of 2,5-anhydrotetroxyadipic acids. (With H. S.
Simms.) J. Biol. Chem., 63, 351.

Phenylhydrazino derivatives of pyrimidines. J. Biol. Chem., 63, 653.
Studies on racemization. [I] Action of alkali on dextro-alanyl-dextro-

alanine anhydride. (With M. H. Pfaltz.) J. Biol. Chem., 63, 661.
On sphingosine. V. The synthesis of i-amino-2-hydroxy-M-heptadecane.

(With H. L. Haller.) J. Biol. Chem., 63, 669.
Monoacetone galactose. (With G. M. Meyer.) J. Biol. Chem., 64, 473.
On condensation of monosaccharides by means of dilute mineral acid.

(With R. Ulpts.) J. Biol. Chem., 64, 475.
The configurational relationships of the sugars, hydroxy acids, amino acids

and halogen acids. Chem. Rev., 2, 179.
Observations on the specific part of the heterogenetic antigen. (With

K. Landsteiner.) J. Immunol., 10, 731.
Lactone formation from mono- and dicarboxylic sugar acids. (With

H. S. Simms.) J. Biol. Chem., 65, 31.
The configurational relationships between /3-hydroxy acids and a-hydroxy

acids and between the latter and secondary alcohols. (With H. L.
Haller.) J. Biol. Chem., 65, 49.

[Studies on racemization. II] The action of alkalies on peptides and
on ketopiperazines. (With M. H. Pfaltz.) J. Gen. Physiol., Jacques
Loeb Memorial Volume, 8, 183.

Synthetic nucleosides. I. Theophylline pentosides. (With H. Sobotka.)
J. Biol. Chem., 65, 463.

Synthetic nucleosides. II. Substituted uracil xylosides. (With H.
Sobotka.) J. Biol. Chem., 65, 469.

The concentration of vitamin B. II. (With B. J. C. van der Hoeven.)
J. Biol. Chem., 65, 483.

[On Walden inversion. V] Substitution by halogen of the hydroxyl in
secondary alcohols. (With L. A. Mikeska.) J. Biol. Chem., 65, 507.

[On Walden inversion. VI] On the oxidation of secondary mercaptans
into corresponding sulfonic acids. (With L. A. Mikeska.) J. Biol.
Chem., 65, 515.

The dissociation constants of plant nucleotides and nucleosides and their
relation to nucleic acid structure. (With H. S. Simms.) J. Biol.
Chem., 65, 519.

The numerical values of the optical rotation of methylated gluconic acids
and of their salts. (With G. M. Meyer.) J. Biol. Chem., 65, 535.

Bromolecithins. I. Fractionation of brominated soy bean lecithins. (With
I. P. Rolf.) J. Biol. Chem., 65, 545-

The thio-sugar from yeast. (With H. Sobotka.) J. Biol. Chem., 65, 551.
On the configurational relationship between /3-oxybutyric and lactic acid.

(With H. L. Haller.) Science, 62, 356.
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The mucoproteins of the snails, Helix aspersa and Helix pomatia. J. Biol.
Chem., 65, 683.

Vitamine B. (With B. J. C. van der Hoeven.) Chem. Weekbl., 22, 575.
Concentration of the growth-promoting principle obtained from yeast

(vitamin B). (With B. J. C. van der Hoeven) Science, 62, 594.
Recent work on the configurational relationships of biologically im-

portant substances. Ergebn Physiol., 24, 663.
Hexosamines and mucroproteins. Monographs on Biochemistry, London,

Longmans, Green and Co., 163 pp.

1926

On the a- and /3-forms of sugars and of sugar derivatives. (With H. A.
Sobotka.) Science, 63, 73.

On the nitrogenous components of yeast nucleic acid. J. Biol. Chem.,
67, 325.

The conversion of optically active lactic acid to the corresponding propy-
lene glycol. (With H. L. Haller.) J. Biol. Chem., 67, 329.

On the heterogenetic haptene. (With K. Landsteiner.) Proc. Soc. Exp.
Biol. and Med., 23, 343.

Bromolecithins. II. Bromolecithins of the liver and egg yolk. (With
I. P. Rolf.) J. Biol. Chem., 67, 659.

Acetyl monoses. I. (With H. Sobotka.) J. Biol. Chem., 67, 759.
Acetyl monoses. II. (With H. Sobotka.) J. Biol. Chem., 67, 771.
Studies on racemization. III. Action of alkali on glycyl-levoalanyl-

glycine and on glycyl-glycyl-levoalanyl-glycine. (With M. H.
Pfaltz.) J. Biol. Chem., 68, 277.

Plant phosphatides. II. Lecithin, cephalin, and so called cuorin of the
soy bean. (With I. P. Rolf.) J. Biol Chem., 68, 285.

On the configurational relationship of /3-hydroxybutyric acid and propy-
lene glycol. (With A. Walti.) J. Biol. Chem., 68, 415.

Lactone formation from gluconic acids and the structure of glucose.
(With H. S. Simms.) J. Biol. Chem., 68, 737.

The configurational relationships of 2-hydroxy, 3-hydroxy, and 4-hydroxy
acids. [1] (With H. L. Haller.) J. Biol. Chem., 69, 165.

Pentamethyl glucose and its dimethyl acetal. (With G. M. Meyer.) J.
Biol. Chem., 69, 175.

The configurational relationships of 2-hydroxy, 3-hydroxy, and 4-hydroxy
acids. II. Conversion of dextro-i-amino-3-hydroxy butane into
dextro-i, 3-dihydroxy butane. (With H. L. Haller.) J. Biol. Chem.
69. 569.

The configurational relationships of dialkylacetic acids. (With L. W.
Bass.) J. Biol. Chem., 70, 211.

Studies on racemization. IV. Action of alkali on ketopiperazines and on
peptides. (With M. H. Pfaltz.) J. Biol. Chem., 70, 219.
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The ionization of pyrimidines in relation to the structure of pyrimidine
nucleosides. (With L. W. Bass and H. S. Simms.) J. Biol. Chem.,
70, 229.

The effect of ionization upon optical rotation of nucleic acid derivatives.
[1] (With H. S. Simms and L. W. Bass.) J. Biol. Chem., 70, 243.

The relation of chemical structure to the rate of hydrolysis of peptides.
III. Enzyme hydrolysis of dipeptides and tripeptides. (With H. S.
Simms and M. H. Pfaltz.) J. Biol. Chem., 70, 253.

The concentration of vitamin B. III. (With B. J. C. van der Hoeven.)
J. Pharmacol, and Exp. Therap., John J. Abel Jubilee, 29, 227.

Graphical interpretation of electrometric titration data by use of com-
parison curves. (With H. S. Simms.) J. Biol. Chem., 70, 319.

Nucleic acid structure as determined by electrometric titration data.
(With H. S. Simms.) J. Biol. Chem., 70, 327.

Diacetone glucose. III. Methylated methyl glucosides prepared from
monoacetone glucose.. (With G. M. Meyer.) J. Biol. Chem., 70, 343.

[On Walden inversion. VII] Substitution by halogen of the hydroxyl
in secondary alcohols. (With L. A. Mikeska.) J. Biol. Chem.,
70, 355-

[On Walden inversion. VIII] On the oxidation of mercaptans and thio
acids to the corresponding sulfonic acids. (With L. A. Mikeska.)
J. Biol. Chem., 70, 365.

The configurational relationship of dextro-methylethyl carbinol to dextro-
lactic acid. (With A. Walti and H. L. Haller.) Science, 64, 558.

The action of hydrazine hydrate on uridine. (With L. W. Bass.) J.
Biol. Chem., 71, 167.

Deamination of 3-aminohexoses. (With H. Sobotka.) J. Biol. Chem.
71, 181.

1927

Note on the action of ammonia on propylene oxide. (With A. Walti.)
J. Biol. Chem., 71, 461.

The configurational relationship of dextro-methylethyl carbinol to dextro-
lactic acid. (With A. Walti and H. L. Haller.) J. Biol. Chem.,
71, 465-

Lactone formation of lacto- and maltobionic acids and its bearing on the
structure of lactose and maltose. (With H. Sobotka.) J. Biol.
Chem., 71, 471.

Further studies on the heterogenetic haptenc. (With K. Landsteiner.)
Proc. Soc. Exp. Biol. and Med., 24, 693.

The preparation and purification of lecithin. (With I. P. Rolf.) J.
Biol. Chem., 72, 587.

Configurational relationships of methylethyl and methylpropyl carbinols.
(With H. L. Haller and A. Walti.) J. Biol. Chem., 72, 591.

Acetyl monoses. III. On a-mannose pentacetate. (With I. Bencowitz.)
J. Biol. Chem., 72, 627. .
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The effect of ionization upon optical rotation. II. Relations in the series
of amino acids, polypeptides, and ketopiperazines. (With L. W.
Bass, R. E. Steiger, and I. Bencowitz.) J. Biol. Chem., 72, 815,

On Walden inversion. IX. On the mechanism of hydrolysis of optically
active propylene oxide. (With A. Walti.) J. Biol. Chem., 73, 263.

The influence of solvent and of concentration on the optical rotation ot
the pentacetates of glucose and mannose. (With I. Bencowitz.)
J. Biol. Chem., 73, 679.

Immunization experiments with lecithin. (With K. Landsteiner and
J. van der Scheer.) J. Exp. Med., 46, 197.

On the heterogenetic haptene. IV. (With K. Landsteiner.) J. Immunol.,
14, 81.

The rotatory dispersion of the pentacetates of a- and /3-glucose and of
a- and j3-mannose. (With I. Bencowitz.) J. Biol. Chem., 74, 153.

Configurational relationships of 2-hydroxy-butyric and lactic acids. (With
H. L. Haller.) J. Biol. Chem., 74, 343.

The action on tyrosine and on phenylaminoacetic acid of acetic anhydride
and acetone in the presence of pyridine. (With R. E. Steiger.) J.
Biol. Chem., 74, 689.

Pentamethyl rf-mannose and pentamethyl tf-galactose and their dimethyl
acetals. (With G. M. Meyer.) J. Biol. Chem., 74, 695.

Diacetone glucose. IV. a- and /3-isomers of 3,5,6-trimethylmethylgluco-
side and of 2,3,5,6-tetramethylmethylglucoside. (With G. M. Meyer.)
J. Biol. Chem., 74, 701.

Note on the preparation of cephalin. (With I. P. Rolf.) J. Biol. Chem.,
74, 713-

Studies on racemization. V. The action of alkali on gelatin. (With L. W.
Bass.) J. Biol. Chem., 74, 715.

The effect of ionization upon optical rotation. III. Relations in the
2,5-anhydro sugar acids. (With L. W. Bass.) J. Biol. Chem., 74,
727.

An aspect of the biochemistry of sugars. Nature, 120, 621.
Lactone formation of galactoarabonic and of melibionic acids and its

bearing on the structures of lactose and of melibiose. (With O.
Wintersteiner.) J. Biol. Chem., 75, 315.

[Studies in polymerization and condensation. I] On condensation prod-
ucts of propylene oxide and of glycidol. (With A. Walti.) J. Biol.
Chem., 75, 325.

On Walden inversion. X. On the oxidation of 2-thiolcarboxylic acids to
the corresponding sulfonic acids and on the Walden inversion in the
series of 2-hydroxycarboxylic acids. (With T. Mori and L. A.
Mikeska.) J. Biol. Chem., 75, 337.

On Walden inversion. XI. On the oxidation of secondary mercaptans
to corresponding sulfonic acids and on the Walden inversion in tht
series of secondary carbinols. (With L. A. Mikeska.) J. Biol,
Chem., 75, S87.
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On some new lipoids. (With K. Landsteiner.) J. Biol. Chem., 75, 607.
On active glucose. Science, 66, 560.
Chemical relationships of sugars, optically active amino acids, hydroxy

acids, and halogen acids. Lecture delivered at Columbia University
in the special course on Contemporary Development in Chemistry,
given in the Summer Session of 1926 on the occasion of the opening
of the Chandler Chemical Laboratories. Columbia University Press,
New York, p. 1.

Proteins. Annual Survey of American Chemistry (July 1, 1925, to De-
cember 31, 1926), New York, The Chemical Catalog Co., Inc., 1,
159-

Nucleic acids. Annual Survey of American Chemistry (July 1, 1925, to
December 31, 1926), New York, The Chemical Catalog Co., Inc., 1,
167.

Stereochemistry. Annual Survey of American Chemistry (July 1, 1926,
to July I, 1927), New York, The Chemical Catalog Co., Inc., 2, 242.

Proteins. (With L. W. Bass.) Annual Survey of American Chemistry
(July 1, 1926, to July 1, 1927), New York, The Chemical Catalog
Co., Inc., 2, 248.

1928

Studies on racemization. VI. Action of alkali on peptides and ketopi-
perazines. (With R. E. Steiger.) J. Biol. Chem., 76, 299.

Active glucose. Address to the American Chemical Society. Chem. Rev.,
5, I-

Configurational relationships of 3-hydroxyvaleric and lactic acids and of
ethylmethyl and ethylpropyl carbinols. (With H. L. Haller.) J.
Biol. Chem., 76, 415.

On the pentabenzoates of glucose. (With G. M. Meyer.) J. Biol. Chem.,
76, 513.

The structure of tetramethyl-y-methylmannoside. (With G. M. Meyer.)
J. Biol. Chem., 76, 809.

Configurational relationships of 2-hydroxyvaleric and lactic acids. (With
H. L. Haller.) J. Biol. Chem., 77, 555.

Lactone formation of cellobionic and of glucoarabonic acids and its bear-
ing on the structure of cellobiose. (With M. L. Wolfrom.) J. Biol.
Chem., 77, 671.

Studies in polymerization and condensation. II. Products of interreaction
of potassium acetate and epichlorohydrin. (With A. Walti.) J. Biol.
Chem., 77, 685.

On Walden inversion. XII. On the oxidation of 3-thiolvaleric and of
4-thiolvaleric acids and its significance in connection with Walden
inversion. (With T. Mori.) J. Biol. Chem., 78, 1.

Studies in polymerization and condensation. III. On autocondensation of
dihydroxyacetone. (With A. Walti.) J. Biol. Chem., 78, 23.
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Studies on racemization. VII. The action of alkali on casein. (With
L. W. Bass.) J. Biol. Chem., 78, 145.

The a and j3 forms of diacetone methylmannoside. (With G. M. Meyer.)
J. Biol. Chem., 78, 363.

Acetyl monoses. IV. Two isomeric triacetyl methyllyxosides. (With
M. L. Wolfrom.) J. Biol. Chem., 78, 525.

The action of acetic anhydride and pyridine on amino acids. (With R. E.
Steiger.) J. Biol. Chem., 79, 95.

Monoacetone y-methylglucoside. (With G. M. Meyer.) J. Biol. Chem.,
79, 357-

Studies in polymerization and condensation. IV. Experiments on glycidol
acetate. (With A. Walti.) J. Biol. Chem., 79, 363.

The concentration of vitamin B. IV. On the concentration and the
separation of the two components of vitamin B. J. Biol. Chem., 79,
465-

Acetyl monoses. V. The rates of hydrolysis of tetraacetylmethylmannosides
and of triacetylmethyllyxosides. (With M. L. Wolfrom.) J. Biol.
Chem., 79, 471.

Configurational relationships of methylbutyl carbinol and of 2-hydroxy-
caproic acid to lactic acid. With a note on the relationship of
chemical structure to Optical activity. (With H. L. Haller.) J. Biol.
Chem., 79, 475.

Hexose phosphates and alcoholic fermentation. (With A. L. Raymond.)
J. Biol. Chem., 79, 621.

Dihydroxyacetone and insulin hypoglycemia. (With J. G. Blanco.) J. Biol.
Chem., 79, 657.

On cerebronic acid. VI. (With F. A. Taylor.) J. Biol. Chem., 80, 227.
On the structure of thymonucleic acid. (With E. S. London.) Science,

68, 572.
Oxidation of lignoceric acid. (With F. A. Taylor.) J. Biol. Chem.,

80, 6og.
Hexosediphosphate. (With A. L. Raymond.) J. Biol. Chem., 80, 633.
Nucleic acids. (With L. W. Bass.) Annual Survey of American

Chemistry (July 1, 1927, to July 1, 1928), New York, The Chemical
Catalog Co., Inc., 3, 173.

Nucleoproteine, Nucleinsauren, Nucleinbasen. C. Oppenheimer, Die Per-
mente und ihre Wirkungen, Leipzig, Georg Thieme, 3, 360.

Phosphatide. C. Oppenheimer, Die Fermente und ihre Wirkungen,
Leipzig, Georg Thieme, 3, 390.

Nucleasen. C. Oppenheimer, Die Fermente und ihre Wirkungen, Leipzig,
Georg Thieme, 3, 933.

Purinamidasen. C. Oppenheimer, Die Fermente und ihre Wirkungen,
Leipzig, Georg Thieme, 3, 946.
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On the configurational relationship of 3-chlorobutyric and 3-hydroxy-
butyric acids. (With H. L. Haller.) Science, 69, 47.

On inosinic acid. IV. The structure of the ribophosphoric acid. (With
T. Mori.) J. Biol. Chem., 81, 215.

The relation of chemical structure to the rate of hydrolysis of peptides.
IV. Enzyme hydrolysis of dipeptides. (With L. W. Bass and R. E.
Steiger.) J. Biol. Chem., 81, 221.

Hexosemonophosphate (Robison). (With A. L. Raymond.) J. Biol.
Chem., 81, 279.

Reactivity of some carbinols. With a note on Walden inversion. (With
A. Rothen.) J. Biol. Chem., 81, 359.

On the configurational relationship of 3-hydroxybutyric and 3-chloro-
butyric acids. With a further note on the configurational relationship
of 3-hydroxybutyric acid and methylpropyl carbinol. (With H. L.
Haller.) J. Biol. Chem., 81, 425.

The rate of hydrolysis of ribonucleotides. (With E. Jorpes.) J. Biol.
Chem., 81, 575.

The effect of ionization upon optical rotation. IV. Further studies on
atnirio acids and peptides. (With L. W. Bass, A. Rothen, and R. E.
Steiger.) J. Biol. Chem., 8i, 687.

The relation of chemical structure to the rate of hydrolysis of keto-
piperazines. I. Hydrolysis of N-methylketopiperazines by alkali.
(With L. W. Bass and R. E. Steiger.) J. Biol. Chem., 81, 697.

On the configurational relationship of lactic acid and 2-chloropropionic
acid. With a further note on the configurational relationship of lactic
acid and methylpropyl carbinol. (With H. L. Haller.) J. Biol.
Chem., 81, 703.

Guaninedesoxypentoside from thynius nucleic acid. (With E. S. London.)
J. Biol. Chem., 81, 711.

The relation of chemical structure to the rate of hydrolysis of peptides.
V. Enzyme hydrolysis of dipeptides. (With R. E. Steiger and
L. W. Bass.) J. Biol. Chem., 82, 155.

The relation of chemical structure to the rate of hydrolysis of peptides.
VI. Hydrolysis of dipeptides by alkali. (With L. W. Bass and R. E.
Steiger.) J. Biol. Chem., 82, 167.

Studies on racemization. VIII. The action of alkali on proteins: racemiza-
tion and hydrolysis. (With L. W. Bass.) J. Biol. Chem., 82, 171.

A new case of Walden inversion in the hexose series. (With A. L.
Raymond and A. Walti.) J. Biol. Chem., 82, 191.

The structure of thymonucleic acid. (With E. S. London.) Science, 69,
556.

The configurational relationship of 2-methylheptanol-(6) to lactic acid.
With a note on the effect of unsaturation on optical activity. (With
H. L. Haller.) J. Biol. Chem., 83, 177.
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On the configurational relationship of chlorosuccinic acid to chloropropionic
and to lactic acids. (With H. L. Haller.) J. Biol. Chem., 83, 185.

The configurational relationships of ethylbutyl and propylbutyl carbinols
to lactic acid. With a note on the effect of unsaturation on optical
activity. (With H. L. Haller.) J. Biol. Chem., 83, 579.

The correlation of the configurations of 2-, 3-, and 4-substituted chloro-
and hydroxyaliphatic acids. (With H. L. Haller.) J. Biol. Chem.,
83, 591-

Synthetic hexosephosphates and their phenylhydrazine derivatives. (With
A. L. Raymond.) J. Biol. Chem., 83, 619.

The structure of thymonucleic acid. (With E. S. London.) J. Biol.
Chem., 83, 793.

Ribodesose and xylodesose and their bearing on the structure of thyminose.
(With T. Mori.) J. Biol. Chem., 83, 803.

On the cerebronic acid fraction. [I] (With F. A. Taylor.) J. Biol.
Chem., 84, 23.

Studies in polymerization and condensation. V. Condensation products of
methylcyclodihydroxyacetone. (With A. Walti.) J. Biol. Chem.,
84, 39-

The carbohydrate group of ovomucoid. [I] (With T. Mori.) J. Biol.
Chem., 84, 49.

On the molecular size of the carbohydrates obtained from egg proteins.
(With A. Rothen.) J. Biol. Chem., 84, 63.

On Walden inversion. XIII. The influence of substituting groups on
optical rotation in the series of disubstituted acetic acids. (With
L. A. Mikeska.) J. Biol. Chem., 84, 571.

Phosphatide. C. Oppenheimer, Die Fermente und ihre Wirkungen, Leip-
zig, Georg Thieme, 3, 933.

1930

On the carbohydrate of thymonucleic acid. (With L. A. Mikeska and
T. Mori.) J. Biol. Chem., 85, 785.

A method of separation of ribopolynucleotides from thymonucleic acid
and on the conditions for a quantitative separation of the purine
bases from the ribopolynucleotides. (With E. Jorpes.) J. Biol.
Chem., 86, 389.

On the structure of melibiose. (With E. Jorpes.) J. Biol. Chem., 86, 403.
Studies on racemization. IX. Action of alkali on ketopiperazines. Action

of hydrochloric acid on amino acids, peptides, and ketopiperazines.
(With R. E. Steiger.) J. Biol. Chem., 86, 703.

The relation of chemical structure to the rate of hydrolysis of keto-
piperazines. II. Hydrolysis of ketopiperazines by alkali. (With A.
Rothen, R. E. Steiger, and M. Osaka.) J. Biol. Chem., 86, 723.

Vitamin B2. Science, 71, 668.
Configurational relationships of phenylated carbinols. [I] (With P. G.

Stevens.) J. Biol. Chem., 87, 375.
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On Walden inversion. XIV. The influence of substituting groups on
optical rotation in the series of disubstituted acetic acids containing a
phenyl group. (With L. A. Mikeska and K. Passoth.) J. Biol.
Chem., 88, 27.

The action of benzoic peracid on substituted glucals. (With A. L.
Raymond.) J. Biol. Chem., 88, 513.

Intestinal nucleotidase. (With R. T. Dillon.) J. Biol. Chem., 88, 753.
Studies in polymerization and condensation. VI. 5,6-dihydroxyhexa-

none-2. (With A. Walti.) J. Biol. Chem., 88, 771.
On the ring structure of methylglucodesoside. (With L. A. Mikeska.)

J. Biol. Chem., 88, 791.
Optical activity and salt effect. (With A. Rothen.) J. Physic. Chem.,

34> 2567-
[Configurational relationships of phenylated carbinoles. II] The hydro-

genation of methylphenyl and methylbenzyl carbinols. With a note
on the reduction of phenylated carbinols. (With P. G. Stevens.)
J. Biol. Chem., 89, 471..

Hexosemonophosphates. Glucose-3-phosphate, glucose-6-phosphate and
their bearing on the structure of Robison's ester. (With A. L.
Raymond.) J. Biol. Chem., 89, 479.

Acetol. (With A. Walti.) Organic syntheses, New York, John Wiley
and Sons, Inc., 10, 1.

Bromoacetone. Organic syntheses, New York, John Wiley and Sons,
Inc., 10, 12.

/-Propylene glycol. Organic syntheses, New York, John Wiley and
Sons, Inc., 10, 84.

Stereochemistry. Annual Survey of American Chemistry (July I, 1928,
to December 31, 1929), New York, The Chemical Catalog Co., Inc.,
4, 258.

1931

Configurational relationships of phenylated carbinols. III. (With A.
Walti.) J. Biol. Chem., 90, 81.

Acetyl monoses. VI. The ring structure of the mannose pentacetates.
(With R. S. Tipson.) J. Biol. Chem., 90, 89.

Note on the preparation of bromoacetyl sugars and of acetoglucals.
(With A. L. Raymond.) J. Biol. Chem., 90, 247.

On the monomethyl-glucose of Pacsu. (With A. L. Raymond.) Science,
73, 291.

The configurations of the secondary carbinols of the isopropyl and of the
isobutyl series. (With R. E. Marker.) J. Biol. Chem., 90, 669.

On Walden inversion. XV. The influence of substituting groups on
optical rotation in the series of disubstituted propionic acids containing
a methyl group. (With R. E. Marker.) J. Biol. Chem., 91, yy.
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Configurational relationship of hydrocarbons. I. Optically active methane
derivatives containing propyl, isopropyl, isobutyl, isoamyl, and
isohexyl groups. (With R. E. Marker.) J. Biol. Chem., 91, 405.

Sugars in the service of chemistry. Science, 73, 459.
Crystalline pepsin of Northrop. (With J. H. Helberger.) Science,

73, 494-
On the monomethyl glucose of Pacsu. (With G. M. Meyer and A. L.

Raymond.) J. Biol. Chem., 91, 497.
On Walden inversion. XVI. The influence of substituting groups on

optical rotation in the series of disubstituted propionic acids containing
an ethyl group. (With R. E. Marker.) J. Biol. Chem., 91, 687.

Hexosemonophosphate (Robison). Natural and synthetic. (With A. L.
Raymond.) J. Biol. Chem., 91, 751.

Configurational relationship of hydrocarbons. II. Optical rotations of
hydrocarbons of the normal series. (With R. E. Marker.) J. Biol.
Chem., 91, 761.

Synthetic nucleosides. III. Theophylline-d-glucodesoside. (With F.
Cortese.) J. Biol. Chem., 92, 53.

Acetyl monoses. VII. The isomeric triacetyl-i-methyl-d-ribosides. (With
R. S. Tipson.) J. Biol. Chem., 92, 109.

The revolt of the biochemists. Willard Gibbs Medal acceptance address.
Science, 74, 23. The term protein. Science, 74, 658.

The ring structure of diacetone galactose. (With G. M. Meyer.) J. Biol.
Chem., 92, 257.

Configurational relationship of hydrocarbons. III. The optical rotations
of the hydrocarbons of the series methylisobutylmethane. (With
R. E. Marker.) J. Biol. Chem., 92, 455.

Hexosemonophosphates. Synthetic Robison ester. (With A. L. Ray-
mond.) J. Biol. Chem., g2, 757.

Hexosemonophosphates. Galactose-6-phosphate. (With A. L. Raymond.)
J. Biol. Chem., 92, 765.

Y-Glucoside of 3-methyl-,i-glucose. (With R. T. Dillon.) J. Biol. Cherr..,
92, 769.

The comparative rates of hydrolysis of adenylic, guanylic, and xanthylic
acids. (With A. Dmochowski.) J. Biol. Chem., 93, 563.

Chemistry of chromoproteins. I. On the chromophoric group of the
Rhodymenia pahnata. (With A. Schormiiller.) J. Biol. Chem., g3,
S7i.

The action of acetic anhydride on tertiary amino acids and dipeptides. On
catalytic effects. The hydrolysis of acetyl-dipeptides. (With R. E.
Steiger.) J. Biol. Chem., 93, 581.

Studies on racemization. X. Action of alkali on ketopiperazines and
peptides. (With R. E. Steiger and R. E. Marker.) J. Biol. Chem.,
93, 605.
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The ring structure cf normal methylriboside. (With R. S. Tipson.)
J. Biol. Chem., 93, 623.

The action of benzoic peracid on substituted glucals. II. (With R. S.
Tipson.) J. Biol. Chem., 93, 631.

Chemical structure and optical rotation. I. The configurational relation-
ship of disubstituted propionic acids containing a phenyl group.
II. On the optically active trisubstituted methanes containing a
phenyl group. (With R. E. Marker.) J. Biol. Chem., 93, 749.

The ring structure of adenosine. (With R. S. Tipson.) Science, 74, 521.
Glucoside formation in methylated glucoses. (With A. L. Raymond.)

Science, 74, 607.
Studies in polymerization and condensation. VII. Polymerization of the

a-hydroxyaldehydes. (With A. Walti.) J. Biol. Chem., 94, 353.
Phytochemical reductions. The configurations of glycols obtained by re-

duction with fermenting yeast. (With A. Walti.) J. Biol. Chem.
94, 36l-

On the configurational relationship of the carbinols of the isobutyl series
and of ethylbenzylcarbinol to the simple aliphatic carbinols. (With
A. Walti.) J. Biol. Chem., 94, 367.

Configurational relationship of a-hydroxyheptanoic acid to other a-hydroxy
acids. (With A. Walti.) J. Biol. Chem., 94, 593.

Nucleic acids. (With L. W. Bass.) American Chemical Society Mono-
graph Series, No. 56, New York, The Chemical Catalog Co., Inc.,
337 PP-

1932
The ring structure of adenosine. (With R. S. Tipson.) J. Biol. Chem..

94, 809.
Configurational relationship of hydrocarbons. IV. Optical rotations of

hydrocarbons of the isoamyl series. The configurational relationship
of substituted carbonic acids containing an isobutyl and an isoamyl
group to those of the corresponding normal carbonic acids. (With
R. E. Marker.) J. Biol. Chem., 95, 1.

On Walden inversion. XVII. Optical rotations in homologous series of
carboxylic acids. (With R. E. Marker.) J. Biol. Chem., 95, 153.

Concentration of vitamins Bi and B2. J. Biol. Chem., 95, 317.
Glucoside formation in the commoner monoses. (With A. L. Raymond

and R. T. Dillon.) J. Biol. Chem., 95, 699.
The ribosephosphoric acid from xanthylic acid. [I] (With S. A. Har-

ris.) J. Biol. Chem., 95, 755.
Some new contributions to nucleic acid chemistry. (With R. S. Tipson

and S. A. Harris.) Science, 75, 543.
Structure of y-glycosides. (With A. L. Raymond and R. T. Dillon.)

J. Biol. Chem., 96, 449.
Intestinal nucleotidase and polynucleotidase. (With R. T. Dillon.)

J. Biol. Chem., 96, 461.
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Configurational relationships of methylphenyl-, methylcyclohexyl-, and
methylhexylcarbinols and of their homologues. (With R. E. Marker.)
J. Biol. Chem., 97, 379; 99, 321.

The ring structure of guanosine. (With R. S. Tipson.) J. Biol. Chem.,
97, 491-

Chemical structure and optical rotation. III. The configurational rela-
tionship of disubstituted propionic acids containing a cyclohexyl
group. Also, a correction to the paper on the configurational relation-
ship of disubstituted propionic acids containing a phenyl group.
(With R. E. Marker.) J. Biol. Chem., 97, 563.

The relation of chemical structure to the rate of hydrolysis of peptides.
VII. Hydrolysis of dipeptides by alkali. (With R. E. Steiger and
A. Rothen.) J. Biol. Chem., 97, 717.

On the structure of the so called 5-methyl glucose of Ohle and von
Vargha. (With A. L. Raymond.) J. Biol. Chem., g7, 751.

The substitution of glucose in position (4). I. (With A. L. Raymond.)
J. Biol. Chem., g7, 763.

Maximum rotations and correlation of disubstituted acetic acids containing
a methyl group. (With R. E. Marker.) J. Biol. Chem., 98, 1.

The ribosephosphoric acid from xanthylic acid. II. (With S. A. Harris.)
J. Biol. Chem., 98, 9.

A note on the use of i-bromotetramethylglucose for the synthesis of
methylated glycosides. (With F. Cortese.) J. Biol. Chem., 98, 17.

Serinephosphoric acid obtained on hydrolysis of vitellinic acid. [I]
(With F. A. Lipmann.) J. Biol. Chem., 98, 109.

Studies on racemization. XI. Action of alkali on polypeptides. (With
R. E. Steiger.) J. Biol. Chem., 98, 321.

Rearrangements by the action of nitrous acid on amines of the type
CH3CH(G.H5)CH2NH,. (With R. E. Marker and A. Rothen.)
J. Am. Chem. Soc, 54, 4463.

Phytochemical reduction of i-hydroxy-2-oxo-heptane (heptanol-l-one-2).
(With A. Walti.) J. Biol. Chem., 98, 735-

The chemistry of the carbohydrates and the glycosides. (With A. L.
Raymond and J. M. Luck.) Annual Review of Biochemistry, Stan-
ford University, Stanford University Press, 1, 213.

1933

Studies on racemization. XII. Action of alkali on polypeptides composed
of levo-alanine. (With P. S. Yang.) J. Biol. Chem., 99, 405.

Rotatory dispersion in the visible and the ultraviolet range of configura-
tionally correlated carbinols, halides and acids. (With A. Rothen.)
J. Am. Chem. Soc, 55, 429.

t)ber die i.2-Monoaceton-3.5-benzal- und die i.2-Monoaceton-5.6-benzal-
glucose. (With A. L. Raymond.) Ber. chem. Ges., 66, 384.
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On the maximum rotations in the homologous series of a-bromo acids.
J. Am. Chem. Soc., 55, 1295.

The synthesis of tyrosinephosphoric acid. [I] (With A. Schormuller.)
J. Biol. Chem., 100, 583.

Chemical structure and optical rotation. IV. The configurational relation-
ship of disubstituted acetic and propionic acids containing aphenyl
group. (With R. E. Marker and A. Rothen.) J. Biol. Chem.,
100, 589.

Maximum rotations of phenyl compounds. (With R. E. Marker.)
J. Biol. Chem., 100, 685.

Configurational relationship of hydrocarbons. V. Optical rotations of
hydrocarbons of the isopropyl series. (With R. E. Marker.) J. Biol,
Chem., 100, 769.

Preliminary note on the structure of ascorbic acid (vitamin C). (With
A. L. Raymond.) Science, 78, 64.
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