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TREAT BALDWIN JOHNSON *
1875-1947

BY HUBERT BRADFORD VICKERY

Yale University has been unusually fortunate among Ameri-
can centers of learning in the number of men who first at-
tended as students and, after graduation, remained for the rest
of their lives to become distinguished teachers and investigators.
Treat Baldwin Johnson was one of these. He was graduated
from the Sheffield Scientific School of Yale in 1898 and re-
ceived the Ph.D. degree in organic chemistry in 1901. He had
been a laboratory assistant during his graduate study and
continued in this capacity until 1902 when he was appointed
instructor. Promotion to the grade of assistant professor came
in 1909 and to a full professorship in 1914. His outstanding
attainments in science were recognized by the University in 1928
by an appointment as Sterling Professor of Chemistry, a posi-
tion he held until his retirement in 1943. These dates are the
brackets that enclose a lifetime of service to his University and
to organic chemistry.

Johnson was born in Bethany, Connecticut, a small village
situated among the hills a few miles northwest of New Haven,
on March 29, 1875. His father, Dwight Lauren Johnson, who
was born in the nearby town of Prospect in 1847, was a de-
scendant through two successive Garry Johnsons of the daugh-
ter of a David Clark who served in New York during the
Revolution.  Johnson’s mother was Harriet Adeline Baldwin
who was born in Woodbridge in 1845, the descendant in the
sixth generation of a Richard Baldwin who came {from England
in 1638 and settled in Milford, Connecticut, where he married
Tlizabeth Alsop of New Haven in 1642. The family names in
successive generations, Mitchell, Hotchkiss, and Buckingham on

* The writer is most grateful to Mrs. Johnson who put family records
and a file of bound reprints at his disposal. The bibliography i$ essen-
tially as it was compiled for the Academy by Johnson himsclf in 1041
but has been completed from Chemical Abstracts. The kind assistance
of Professor A. J. Hill in connection with records in the Sterling Chem-
istry Laboratory of Yale University is gratefully acknowledged.
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Johnson’s mother's side, and Doolittle, Hotchkiss, and Clark on
his father’s side, are still common in the vicinity of New
Haven and belong to families of the highest repute. Johnson’s
genealogy is significant in that it goes far to explain his in-
tegrity, his singleness of purpose, his industry, and above all,
his strong sense of personal obligation to serve his University
and his fellow townsmen. These forebears were sound people,
farmers and merchants for the most part with the heritage of
their English yeoman ancestry, men and women of sturdy inde-
pendence, thrifty, God-fearing and law-abiding citizens of the
communities in which they lived. It is from such people that
leaders spring.

Treat Johnson was the oldest of a family of three boys; a
sister, the youngest of the family, died in infancy. The boys
were brought up on their father’s farm in Bethany, sharing in
the daily chores and living the life of country boys everywhere.
Treat attended the local ungraded country school where he soon
attracted the interest of his teachers. The father of one of
these teachers, a neighboring farmer, urged upon Johnson’s
father the desirability of giving his son an opportunity for a
more advanced education. The decision was evidently a difficult
one and was arrived at with characteristic Yankee uncommuni-
‘cativeness. Late one September afternoon in 18go, after the
boy had spent the day mowing with his uncle, his father ap-
peared in the meadow and directed him to go to the house and
get ready to go to Ansonia. He found that his mother had
already packed his clothes and, a few hours later, he was
deposited in Ansonia with orders to report to the high school

- the following morning. In this somewhat unceremonious way
was Treat Johnson’s higher education begun. His comment
on the incident in later years was equally brief: “Some expe-
rience!”

Lest this story should give a false impression of the relation-
ship between Treat Johnson and his father, it is of interest that,
back in the early twenties, a brightly-painted ox mneck-yoke
hung over the fireplace in Johnson’s summer cottage in Bethany.
To visitors who inquired about it, Johnson would proudly ex-
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plain that with that neck-yoke, his father had earned the money
to send him to college.

Johnson’s private life was a quiet one. He married Emma
Estelle Amerman of Woodside, Long Island, in 1904 and for
years occupied an apartment not far from the University. They
had no children, and occasionally spent summers in travel or,
in later years, in automobile trips to Maine or Nova Scotia.
Early in the twenties, they built a small summer cottage on what
had been his father’s farm on Luke Hill in Bethany and, in
1028, erected a permanent home there. The view across the
valley is one of the most beautiful in the state. Later, the cot-
tage was occupied by a caretaker, and a small building was
erected to house a private laboratory where an assistant helped
with many personal investigations. In the item in “Who’s
Who”, Johnson records himself with pardonable pride as “Di-
rector, Bethwood Research Laboratory, Bethany, Coun.” and
this, together with one other affiliation, stands at the head of a
list of memberships that includes some of the most distinguished
scientific societies in the world.

Light is shed upon Johnson’s character by the order in
which these apparently small matters are recorded. The other
affiliation mentioned is that he was President of the Bethany
Library Association, and it is clear that he regarded this at
least as important as his professional connections. He had been
active in the organization of the local library association and in
the building of the library, and was also helpful in establish-
ing an endowment fund for its support. In addition he served
his native town as chairman of a committee which planned and
built a new school and furnished one of the class rooms at his
own expense. But what was, perhaps, his most significant civic
service was the presentation in 1936 to the church he had
attended as a boy of the Harriet Baldwin Memorial Church
House in memory of his mother.

As an undergraduate in the Sheffield Scientific School of
Yale University, Johnson came under the influence of H. L.
Wheeler,* then well started on his career in the field of the syn-
thesis of organic nitrogen compounds. Instruction in organic

* Elected to Academy 1909.
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chemistry was also provided by W. J. Comstock, physical chem-
istry was taught by B. B. Boltwood ? and analytical chemistry
by H. L. Wells.® The. new Sheffield Chemical Laboratory had
been first occupied in 1895, and the teaching and research were
largely in the hands of a group of enthusiastic young men.
R. H. Chittenden * entered upon his duties as Director of the
School in 1898 at the beginning of a period of reorganization
and expansion of the facilities that soon placed the School in the
forefront of American institutions devoted to the teaching of
science.

Johnson received an appointment as a laboratory assistant in
1898, the year he obtained his undergraduate degree, and also
the year in which, in collaboration with Wheeler, he published
his first scientific paper. He entered the graduate school of the
University in the fall and received the degree of Ph.D. in 1901
by which time he had been co-author with Wheeler of five more
papers and sole author of one. In 1902, he was appointed as
instructor in organic chemistry. Nine papers with Wheeler
were published during the next two years but, from 1904 on, this
collabotration became less and less frequent, and Johnson’s name
appears on most of the subsequent papers as senior author with
a long succession of graduate students which, at the time of his
retirement, had reached the astonishing number of ninety-four.

Johnson’s early investigations dealt with the reactions of
variously substituted ureas and thioureas and their use in the
synthesis of hydantoins and thiohydantoins. In 1903, Wheeler
and Merriam described a new synthesis of uracil and of thymine.
The method consisted of the condensation of methylpseudo-
thiourea with the sodium salt of formylacetic ester to give
thiouracil and with formylpropionic ester to give thiothymine.
The thiopyrimidines were easily desulfurized with acid and the
procedure, as a whole, was far more elegant than that pre-
viously described by Fischer.

These substances had attracted attention as a result of the
investigations of Kossel and his associates in Germany upon

? Elected to Academy I19II.
3 Elected to Academy 1903.
‘ Elected to Academy 1800.
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nucleic acid from which both pyrimidines had been obtained. In
addition, Kossel and Neumann in 1894 had isolated from thymus
nucleic acid a base of unknown structure which they named
cytosine and, more recently, Kossel and Steudel had found the
same base in nucleic acid from sturgeon testicles. They consid-
ered it to be in all likelihood a third pyrimidine. Wheeler and
Johnson, in 1903, after consideration of various possibilities,
prepared 2-amino-6-oxypyrimidine ® and 2-oxy-6-aminopyrim-
idine. ‘They were able to show that the natural base described
by Kossel was identical with the second of these isomeric sub-
stances. Although Kossel had assigned correct structural for-
mulae to all three of the natural pyrimidines, it was Fischer’s
synthesis of uracil and thymine, confirmed by Wheeler and
Merriam, and Wheeler and Johnson’s synthesis of cytosine
that completed the proof.

By an interesting coincidence, T. B. Osborne ¢ at the Con-
necticut Agricultural Experiment Station in New Haven, at
about the same time, had obtained a new nucleic acid from
wheat embryo 7 and had demonstrated that the purines adenine
and guanine were present in the preparation in equimolecular

proportions. He had also been able to isolate uracil, but had

failed to demonstrate the presence of cytosine. In order to
compare the properties of their synthetic uracil with material
from a natural source, Wheeler and Johnson asked Osborne for
a sample of his preparation from wheat nucleic acid. Unfor-
tunately, or perhaps fortunately as it turned out, Osborne had
used up all of his material for analytical studies, but he was able
to give them the mother liquors from which the uracil had been
separated. Wheeler and Johnson at once looked for cytosine in
this solution and, as a result of their experience with this sub-
stance, promptly succeeded in isolating it. The preparation was
shown to be identical with their synthetic material as well as

5To prevent confusion with titles in the bibliography, the numbering
of the pyrimidine ring employed by Johnson has been retained. Present
day nomenclature assigns Johnson’s position 3 the number 1 and this
substance would be 2-amino-4-oxypyrimidine.

® Elected to Academy 1910.

7 QOsbhorne, T. B., and Harris, I. F., Ztschr. {. physiol. Chem., 36, 85

(1002).
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with a preparation obtained from spleen by Levene® and fur-
nished by him for comparison. Cytosine was thus shown to be
a natural base present in nucleic acid of both animal and plant
origin. There is little doubt that Johnson’s lifelong interest in
pyrimidines was aroused by these successes.

Complete justification of his devotion came in 1935 when
thiamine, the first of the vitamins of which the structure was
elucidated, was shown by Williams® to contain a substituted
pyrimidine ring as a part of its structure and was subsequently
successfully synthesized *° in at least three different laboratories
practically simultaneously. It chances that the exact degrada-
tion product of thiamine, 2,5-dimethyl-6-amino-pyrimidine had
not been prepared either by Wheeler or by Johnson although
several substances closely related to it had been synthesized.
However, the existence of an extensive literature on the pyrimi-
dines, much of it the work of Johnson and his students, enabled
Williams to identify and synthesize the new substance with a
minimum loss of time and effort.

Beginning in 1903, many of the students who worked with
Johnson were assigned problems on the synthesis of various
pyrimidines. The motivation of these investigations at the
start, aside from the simple interest in the preparation of new
compounds, was Johnson’s concern with the problem of the
composition and structure of nucleic acid. An example of this
is furnished by the work (1908) on the action of fuming nitric
acid on thymine and uracil. Thymine is converted into oxy-
nitrohydrothymine, while uracil, under the same conditions, is
not reduced but gives §-nitrouracil, a substance which is almost
insoluble in alcohol. Inasmuch as the thymine derivative is
extremely soluble in alcohol, a method to separate these two sub-
stances was devised which could be applied to the separation of
the mixture of uracil and thymine found among the decomposi-
tion products of nucleic acid.

Another important accomplishment of this period was the dis-

8 Elected to Academy 1016.

® Williams, R. R., J. Am. Chem. Soc., 57, 220 (1935) ; elected to the
Academy 1045.

 Williams, R. R., and Cline, J. K., J. Am. Chem. Soc., 58, 1504 (1036).
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covery in 1907 of a specific color test for uracil and cytosine that
is not given by thymine. The test consists in the addition of
bromine water followed by an excess of barium hydroxide. A
purple or violet precipitate furnishes positive indication of
the presence of one or both pyrimidines. The test can be so
conducted as to be sensitive to a milligram of the substance. The
mechanism of the reaction was worked out; both uracil and
cytosine are converted by bromine to dibromohydrouracil which
is decomposed in the presence of dilute alkali to isodialuric acid.
This at once rearranges to dialuric acid with the loss of the ele-
ments of water. Both isodialuric acid and dialuric acid give blue
precipitates with barium hydroxide. The blue compound, on
being acidified and freed from barium, becomes colorless and
the solution deposits crystals that were identified as alloxantin.

A further illustration of Johnson’s interest in naturally oc-
curring pyrimidines is furnished by the investigation of orotic
acid. This substance was isolated from milk in 1905 by Biscaro
and Belloni who assigned to it a structure containing a seven-
membered ring. To Wheeler, Johnson and Johns in 1907, it
appeared far more likely that the substance was a pyrimidine
carboxylic acid, and they thereupon undertook the preparation
of uracil-5-carboxylic acid. The properties of this substance
were compared with those in the description of orotic acid given
by the Italian workers. Although there were many points of
resemblance, there were discrepancies in the melting points of
the acid and of its derivatives. Wheeler, at the same time,
prepared uracil-4-carboxylic acid (an ester of which had already
been described by Miiller) finding that this substance also dif-
fered from orotic acid as described by the Italian workers.
Research on the problem was therefore dropped. However,
Bachstez in Italy in 1930, repeated the preparation of orotic
acid from milk as well as the synthesis of uracil-4-carboxylic
acid and was able to demonstrate that the natural material,
when adequately purified, is identical with this pyrimidine.
Johnson thereupon (1931, with Schroeder) returned to the
study and was able to improve the synthesis so that uracil-4-
carboxylic acid became a readily available substance. It was
found that the corresponding aldehyde, which could be prepared
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by methods developed in 1915 by Johnson and Cretcher, was
easily oxidized to the acid. The identification of the synthetic
substance with natural orotic acid supplied to them by Bachstez
was confirmed.

In 1911, perhaps in part because of the success of the in-
vestigations of Osborne at the Connecticut Agricultural Ex-
periment Station in the protein field, Johnson’s attention was
turned to the consideration of proteins and amino acids, and
especially to the hydantoins which may be regarded as deriva-
tives of the amino acids and which are, at the same time, closely
related to the pyrimidines. The first paper that specifically
mentions proteins in the title (with Burnham) offered an in-
teresting speculation on the possible presence of thiopolypeptide
groupings in proteins as an explanation of that part of the
sulfur of proteins not present as cystine. At that time, the
presence of methionine in proteins had not been recognized.
Other speculative possibilities were given in a later paper, and
one of his students was set the task of preparing thioamides
and thiopeptides to illustrate his views. The work on hydantoins
led to the preparation of 3,5-dichlorotyrosine (Wheeler, Hoft-
mann and Johnson 1911), the analogue of the naturally oc-
curring iodine compound which had been prepared synthetically
by Wheeler and Jamieson in 1905; also to the preparation of
thiotyrosine (with Brautlecht 1912) and of N-methyltyrosine
(with Nicolet 1912). A particularly significant paper was that
with O’Brien (1912) on the synthesis of phenylalanine. This
procedure was a modification of the Erlenmeyer synthesis
starting with hippuric acid whereby benzoylthiohydantoin is
formed by condensation with potassium thiocyanate. The
hydantoin is reduced with tin and hydrochloric acid and simul-
taneously hydrolyzed with the formation of phenylalanine. The
synthesis required only three operations as compared with four
or more by other published methods and employed readily
available and cheap reagents. Glycine could also be used if
hippuric acid were not available, since it can readily be con-
verted into the same thiohydantoin and used for the synthesis.

Johnson’s approach to protein chemistry was strictly that of
an organic chemist interested in problems of organic structure.
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A series of papers in 1915 dealt with the synthesis of o-tyrosine
(with Scott) and with the problem of the effect of nitric acid
on proteins (with Hill). This investigation led to the demon-
stration of the presence of nitrotyrosine in nitrated silk fibroin.

Work on the products of the destructive distillation of silk
fibroin ¢n wacuo (with Daschavsky 1919) showed that phenols
and amines are produced. Accordingly, the decarboxylation of
tyrosine was studied (1925) and an elegant method to accom-
plish this was developed. The amino acid was heated to 260°
in solution in a mixture of diphenylamine and diphenylmethane.
The mixture remained liquid when cooled and deposited
tyramine in a yield of 95 per cent when diluted with benzene.

Two other syntheses of amino acids were described. In 1930
(with Law), he prepared thiothyronine; this is the sulfur-
containing analogue of thyronine which, in turn, is produced by
the deiodination of thyroxine and had been described by Haring-
ton. In 1939, the synthesis of oa-aminopelargonic acid was
described.

In 1922, a series of investigations directly related to bio-
chemistry was begun as the result of arrangements with the
National Tuberculosis Association whereby not only funds but
liberal supplies of cultures of tuberculosis bacilli were made
available for chemical investigation. The first of these studies
(with Brown) led to the isolation of thymine and cytosine from
the nucleic acid of the organism as well as to improved methods
for the preparation of the specific nucleic acid. ILater, (1925,
with Coghill), 5-methylcytosine was demonstrated to be present
in this nucleic acid. This success stimulated the elaboration of
plans for a comprehensive study of the chemical composition of
tuberculosis bacilli. The proteins of the cells were investigated
by Coghill in 1926 and again by Renirew in 1928. However, a
new direction was given to the research by R. J. Anderson,**
who joined the group in the Sterling Laboratory in 1926, and
took over the investigation of the lipides of tuberculosis bacilli
with results now widely known. For several years, Johnson
continued investigation on tuberculosis bacilli as well as upon

“ Elected to the Academy 1946.
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other species of bacteria giving special attention to the nitrog-
enous compounds and carbohydrates; but the main super-
vision of the research upon bacteria was transferred to Ander-
son.

Several other investigations of substances of biochemical im-
portance should be mentioned. The substance divicine was
discovered by Ritthausen in 1879 in the form of a glucoside,
vicine, in vetch seeds and was reinvestigated by him in 18g9.
It was a base, and the empirical formula published suggested to
Johnson that it might be a pyrimidine. Johnson and Johns
(1914) accordingly prepared 2,5-diamino-4,6-dioxypyrimidine
and 4,5-diamino-2,6-dioxypyrimidine and compared their prop-
erties with the description of divicine given by Ritthausen.
They inclined to the view that divicine is the 4,5-diamino-
derivative. However, Levene at the same time prepared the
natural substance and obtained a positive identification with 2,5-
diamino-4,6-dioxypyrimidine.

A second accompanying glucoside isolated by Ritthausen arid
designated convicine was studied by Fisher and Johnson in 1932.
The pyrimidine nucleus was shown to be 4-iminodialuric acid.

The general increase in interest in synthetic drugs in the
third decade of the present century was reflected in Johnson’s
laboratory by such investigations as those which led, with
Manske, to the synthesis of ephedrine (1929) and to the
preparation of various hydantoins with hypnotic properties
(with Herbst, 1932). However, by far the most important of
these investigations, in view of the later results, was that with
Lane in 1921. It was found that the antiseptic strength of
resorcinols substituted in the 4-position with alkyl groups in-
creased with the molecular weight of the n-alkyl group. The
comparisons were made with respect to the antiseptic value of
resorcinol itself and were carried as far as the n-butyl derivative.
The fundamental method employed to prepare these substances
was an original modification of the Gattermann synthesis; in
the hands of others, the series was extended with the result that
the germicidal effect was found to be maximal with the n-hexyl
derivative. The outcome was the commercial production of
hexylresorcinol under patent rights, and Johnson’s share of the
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profits was substantial. The business acumen he inherited
from his Yankee forebears stood him in good stead, for this
relationship led to the accumulation of a comfortable personal
fortune.

Such investigations as those just mentioned did not in any
way interfere with the fundamental research on pyrimidines
carried on under Johnson’s direction. On the contrary, these
side excursions, for that is what they actually were, frequently
represented the choice of a problem by a student or associate
who had special interests, or were investigations carried out
under grants of funds for research in special fields such as the
chemistry of silk. This project was generously supported for
many years by Cheney Brothers of South Manchester, Con-
necticut, and, later, by the Textile Foundation. Johnson had
the disposal of many such fellowships over the years.

The pyrimidine work continued throughout Johnson’s life.
In 1041, the last year of his full activity in the laboratory, ten
of the twelve papers published were contributions to pyrimidine
chemistry. With the exception of a few years, notably in the
mid-twenties when the major attention was given to the work
on tuberculosis bacilli, from one to as many as ten papers on
pyrimidine chemistry were sent off annually to the journals,
The maximum output occurred in 1930 when twenty-six
separate contributions were made; there were many years
when from ten to twenty papers of which about one-third dealt
with pyrimidines were submitted for publication.

Johnson was accustomed to numbering the papers on pyrimi-
dines. Beginning with an early (1898) paper of Wheeler and
with the Wheeler and Merriam paper of 1903 on the synthesis
of uracil and thymine as number 2, the series was continued
until 1944 ; Johnson’s last published paper was number 182 in
the pyrimidine series, and his complete bibliography numbers
358 titles.

In addition to the strictly academic research with graduate
students and fellows, Johnson for years carried on personal
investigations with the aid of paid assistants, in later years at
the Bethwood Laboratory in Bethany, and the results of a
number of these were patented, the rights being assigned to
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one or another company for commercial exploitation. In all,
some fifteen patents were issued to him in addition to several
to his co-workers. Most of these patents dealt with such sub-
stances as thiazoles, diphenyl sulfides and sulfonic halides.

It is unfortunate that Johnson never took the time to sum-
marize his investigations in pyrimidine chemistry in the form
of a monograph. There are only a few publications of the
review type. The earliest is his speech of acceptance of the
Nichols Medal of the New York Section of the American
Chemical Society in 1918 in which the history of pyrimidine
chemistry is briefly given together with a clear account of the
investigations at Yale up to that time. Far more extensive,
although somewhat restricted in its scope, is the review of the
amino and aminooxy derivatives of the pyrimidines which
was prepared in 1933 in cooperation with Professor Dorothy A.
Hahn of Mount Holyoke College. This article of more than
one hundred pages was published in Chemical Reviews.

A broader treatment of the pyrimidines under the title
“The Chemistry of the Pyrimidines, Purines and Nucleic
Acids” was prepared as a chapter in the first edition of Gilman’s
“Organic Chemistry” in 1928.

Johnson was elected to the National Academy in 1919, the
year after he received the Nichols Medal. He was a member
of the National Research Council, the American Chemical
Society, the American Society of Biological Chemists, the
Connecticut Academy of Arts and Sciences, the American
Institute of Chemists of which he was president 1926-1927,
as well as of a number of other professional societies. He was
a member of the Board of Trustees of the Sheffield Scientific
School from 1920 to 1941, acting as secretary from 1923 to
1941 and as a member of the Executive Committee from 1921
to 1941. He was also 2 member of the Board of Trustees of
Yale-in-China for many years.

As a teacher, Johnson was a profound influence in American
chemistry. His lectures were clear, simple, abundantly illus-
tratéd, and scholarly. They were delivered in a manner that
enabled the students to take copious notes and were in every
way memorable. To be sure, the occasional unregenerate
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student would keep score on the number of times the word
“functions”, or the even more typical Johnsonianism “func-
tionate”, was used in the course of the hour. The phrase “for
example” is said, on one occasion, to have been used 127 times!
To Johnson, complex organic molecules were often “con-
structions” and were so called because that is the way he thought
of them. But, aside from a few appealing mannerisms of
speech such as these, the matter was sound, solid organic
chemistry. His students left Yale to go on to professional
positions often of the highest eminence. They took with them
the memory of a kindly, simple-mannered man whom they all
regarded as a friend. '
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(With H. L. Wheeler) Researches on Pyrimidine Derivatives: 5-Methyl-
cytosine. Am. Chem. J. 31, 591-606.

(With S, H. Clapp) Researches on Pyrimidines: Synthesis of 2-Amino-3-
methyl-6-oxypyrimidine. Am. Chem. J. 32, 130-145.

(With G. A. Menge) On the Action of Phenylhydrazine on Benzoyl-
pseudoureas: 1,5-Diphenyl-3-amino-pyrro-a-g'-diazole Derivatives.
Am. Chem. J. 32, 358-372.

905

(With C. O. Johns) Researches on Pyrimidines: The Action of Aqueous
and Alcoholic Ammonia and Aniline on some Halogen and Mercapto
Pyrimidines. Am. Chem. J. 34, 175-101.

Researches on Pyrimidines: 2-Ethylmercapto-5-amino-6-oxypyrimidine.
Am. Chem. J. 34, 191-204.

(With C. O. Johns) Researches on Pyrimidines: On 2 5-Diamino-6-
oxypyrimidine. Am. Chem. J. 34, 554-568.

1906

(With E. V. McCollum) Some Derivatives of Benzenesulphonylamino-
acetonitrile. Am. Chem. J. 35, 54-67.

(With C. O. Johns) Researches on Pyrimidines: Some 5-Iodopyrimidine
Derivatives; 5-Iodocytosine. J. Biol. Chem. 1, 305-310.
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(With G. S. Jamieson) On the Molecular Rearrangement of Unsym-
metrical Diacylpseudothioureas to Isomeric Symmetrical Derivatives.
Am. Chem. J. 35, 207-300.

(With E. V. McCollum) Researches on Pyrimidines: On Methads of
Synthesizing Isobarbituric Acid, and 5-Oxycytosine. J. Biol. Chem.
1, 437-449.

(With G. A. Menge) Researches on Pyrimidines: 5-Ethylcytosine. J.
Biol. Chem. 2, 105-115.

(With E. V. McCollum) Researches on Pyrimidines: The Action of
Potassium Thiocyanate upon Imide Chlorides, Am. Chem. J. 36,
136-148. ‘

(With E. V. McCollum) Researches on Pyrimidines: On the Formation
of Purines from Urea Pyrimidines. Am. Chem. J. 36, 149-150.
(With C. O. Johns and F. W. Heyl) Researches on Pyrimidines: On
5-Nitrocytosine and its Reduction to 2-Oxy-5,6-diamino-pyrimidine,

Am. Chem. J. 36, 160-177.

(With C. O. Johns) Researches on Furfurans: On 2,5-Dicarbethoxy-3,4-
diketotetrahydrofurfuran. I. Am. Chem. J. 36, 290-204.

(With H. A. Meade) Ortho, Meta and Paraiodohippuric Acids. Am.
Chem. J. 36, 294-301.

Researches on Thiocyanates and Isothiocyanates. J. Am. Chem. Soc. 28,
1454-1461.

1907

(With H. L. Wheeler and C. O. Johns) Researches on Pyrimidines:
Synthesis of Uracil-5-carboxylic Acid. Am. Chem. J. 37, 392-405.
(With F. W, Heyl) Researches on Pyrimidines: Some Condensation
Products of a Substituted Pseudothiourea: Synthesis of 1-Methyl-

uracil. Am. Chem. J. 37, 628-637.

(With H. L. Wheeler) Researches on Pyrimidines: On a Color Test for
Uracil and Cytosine, J. Biol, Chem. 3, 183-189.

(With F. W. Heyl) Researches on Pyrimidines: The Action of Methyl
Todide on 2-Anilino-6-oxypyrimidine, and the synthesis of 2-Anilino-
pyrimidine. Am. Chem. J. 38, 237-249.

Researches on Pyrimidines: Synthesis of Thymin-4-carboxylic Acid. J.
Biol. Chem. 3, 299-306.

(With L. H. Levy) Researches on Thiocyanates and Isothiocyanates:
Diphenylcarbamylthiocyanate. Am. Chem. J. 38, 456-461.

(With C. F. Speh) Researches on Pyrimidines: Synthesis of Thymine-5'-
carboxylic Acid. Am, Chem. J. 38, 602-613.

(With F. W. Heyl) Researches on Pyrimidines: Synthesis of 4-Methyl-
uracil-s-acetic Acid. Am. Chem. J. 38, 650-670.

1908

Researches on Pyrimidines: The Action of Nitric Acid on 2,6-Dioxypyri-
midines. Oxynitrohydrothymine. Am. Chem. J. 40, 19-36.
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(With S. H. Clapp) Researches on Pyrimidines: Synthesis of Some
Nitrogen-Alkyl Derivatives of Cytosin, Thymin and Uracil. J. Biol.
Chem. 5, 49-66.

(With N. A, Martin) Conductivity Measurements on Thymin, 1-Methyl-
thymin, 3-Methylthymin, 1,3-Dimethylthymin and 4-Methyluracil (an
appendix to preceding paper). J. Biol. Chem. 5, 67-70.

(With S. H. Clapp) Researches on Pyrimidines: The Action of Diazo-
benzene Sulfonic Acid on Thymin, Uracil and Cytosin. J. Biol. Chem.
5, 163-172. :

(With W. F. Storey) Researches on Pyrimidines: The Action of Potas-
sium Thiocyanate upon Some Imide Chlorides. Am. Chem. J. 4o,
131-147.

(With J. H. Derby, Jr.) Researches on Pyrimidines: Synthesis of Some
Benzyl Derivatives of Uracil and Thymine. Am, Chem. J. 40, 444-458.

(With D, Breese Jones) Researches on Pyrimidines: Synthesis of New
Derivatives of 5-Hydroxyuracil (Isobarbituric Acid). Am. Chem,
J. 40, 538-547.

: 1909

(With H. H. Guest) Researches on Thiocyanates and Isothiocyanates: A
New Class of Isothiocyanates. Isothiocyan Ethers. Am. Chem. J. 41,
337-344.

(With D. Breese Jones) Researches on Pyrimidines: Synthesis of 1-
Methyl-5-hydroxyuracil. J. Am. Chem. Soc. 31, 590-596.

(With H. L. Wheeler) Researches on Pyrimidines: The Preparation of
3-Methyl- and 3-Benzyl-uracil. Am. Chem. J. 42, 30-37.

(With H. H. Guest) Researches on Pyrimidines: Sulphur Derivatives of
5-Hydroxyuracil: Preparation of 5-Benzylmercaptocytosine. Am.
Chem. J. 42, 271-287.

(With K. G. MacKenzie) Researches on Pyrimidines; Dimethyl Deriva-
tives of 2-Amino-pyrimidine, Preparation of 2-Methylamino-g-
methylpyrimidine. Am. Chem. J. 42, 353-370.

(With H. H. Guest) Researches on Amines: Synthesis of Methylphenyl-
ethylamine, Am. Chem. J. 42, 340-353.

Reseatches on Pyrimidines: Synthesis of 5-Cyanuracil. Am. Chem. J.
42, 505-515.

1910

(With H. H. Guest) Researches on Amines: Synthesis of 4-Nitrophenyl-
ethylamine and 2,4-Dinitrophenylethylamine. Am. Chem. J. 43,
310-322.

(With H, H. Guest) Researches on Amines: Alkylations with Dimethyl-
sulfate. Synthesis of Dimethylphenylethylamine. J. Am. Chem.
Soc. 32, 761-770.

(With H. H. Guest) Metathetical Reactions: Ether-Thioureas and their
Relation to Pseudoammonium Bases. J. Am. Chem. Soc. 32, 1279-
1285,
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(With R. W. Langley) Studies in the Oxazole Series: Synthesis of w-
Ketotetrahydrooxazoles. Am, Chem. J. 44, 352-361. :
(With H. H. Guest) Studies in the Oxazole Series: The Addition of

Cyanic Acid to Epichlorhydrin. Am. Chem. J. 44, 435-466.

I9IT

(With H. L. Wheeler) Notiz iiber die isomeren Hydrazidine von Pech-
manns. Berichte deutsch. chem. Gesell. 44, 151,

(With D. Breese Jones) Transformation of Alkylphthalimide into Pro-
penylphthalimide, Am. Chem. J. 45, 343-356.

(With L. H. Chernoff) Benzoylphenylacetamide. J. Am. Chem. Soc. 32,
517-520, .

(With A. J. Hill) Researches on Pyrimidines: On the Condensation of
Thiourea with Esters of Allylmalonic Acid and some Alkyl-Substi-
tuted Allylmalonic Acids. Am. Chem. J. 45, 356-368.

(With R. Bengis) Syntheses of Pyrrole Compounds from Imido Acids.
N-Phenyl-a,0’-Dicarbethoxy-8,8'-Diketopyrrolidine.  J. Am. Chem.
Soc. 33, 745-7585.

(With H. T. Peck and J. A. Ambler) Researches on Pyrimidines: Syn-
thesis of Cytosine-5-acetic Acid. J. Am. Chem. Soc. 33, 758-766.
(With G. Burnham) Sulphur in Proteins: Thiopolypeptides. J. Biol.

Chem. 9, 331-333.

(With J. A. Ambler) Researches on Pyrimidines: Thiocytosine-5-car-
boxylic Acid. J. Am. Chem, Soc. 33, 678-085.

Sulphur Linkages in Proteins. J. Biol. Chem. 9, 439-448.

(With G. Burnham) Thioamides: The Formation of Thiopolypeptide
Derivatives by the Action of Hydrogen Sulphide on Aminoacetonit-
rile. J. Biol. Chem. 9, 449-462.

(With C. A. Brautlecht) Hydantoins: The Reduction of Aldehyde Con-
densation Products on 1-Phenyl-2-thiohydantoin. J. Am. Chem. Soc.
33, 1531-1538.

(With H. L. Wheeler and C. Hoffmann) On Hydantoins: Synthesis of
3,5-Dichlortyrosine. J. Biol. Chem. 10, 147-157.

(With N. A. Shepard) Researches on Pyrimidines: The Condensation
of Ethyl Formate and Diethyl Oxalate with some Pyrimidine Thio-
glycollates. Am, Chem. J. 46, 345-361.

(With H. L. Wheeler and B. H. Nicolet) On Hydantoins: The Action
of Acylthioncarbamates and Acylimidodithiocarbonates on a-Amino

 Acids: 2 Thiohydantoin. Am. Chem. J. 46, 456-474.

(With A. J. Hill) Researches on Pyrimidines: The Condensation of Urea
and Guanidine with Esters of Allylmalonic and Some Alkyl-Sub-
stituted Allylmalonic Acids. Am. Chem. J. 46, 537-540.

(With B. H. Nicolet) Hydantoins: The Synthesis of 2-Thiohydantoin.
J. Am. Chem. Soc. 33, 1973-1978.
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(With C. Hoffmann) On Hydantoins: The Action of Bromine on Tyro-
sine-Hydantoin. Am. Chem. J. 47, 20-27.

(With L. H. Chernoff) The Action of Alcoholates and Amines on Ben-
zoylisocyanchloride. J. Am. Chem. Soc. 34, 164-170.

Hydantoins: The Action of Potassium Thiocyanate on Alanine. J. Biol
Chem. 11, 97-10I.

(With G. Burnham) Thioamides: The Action of Hydrogen Sulphide on
Nitrogen-Substituted Aminoacetonitriles. Am. Chem. J. 47, 232-
242.

(With H. H. Guest) Hydantoins: The Action of Potassium Thiocyanate
on Pyrrolidonecarboxylic Acid, 2-Thiohydantoin-4-Propionic Acid.
Am, Chem. J. 47, 242-251.

(With B. H. Nicolet) Hydantoins: A New Method of Synthesizing N-
Alkyl Derivatives of a-Amino Acids. Methyltyrosine. Am. Chem.
J. 47, 459-475.

(With C. A. Brautlecht) Hydantoins: The Synthesis of Thiotyrosine.
J. Biol. Chem., 12, 175-196.

(With W. B. O’'Brien) Hydantoins: A New Method for the Synthesis
of Phenylalanine. J. Biol. Chem. 12, 205-213.

(With A. J. Hill) Researches on Pyrimidines: The Catalytic Action of
Esters in the Claisen Condensation. 8th International Congress Ap-
plied Chemistry Original Communication 6, 147-156.

(With H. H. Guest) Hydantoins: The Action of Potassium Thiocyanate
on Asparagine. Am. Chem. J. 48, 103-111.

(With G. M. Pfau and W, W, Hodge) Hydantoins: The Desulphuriza-
tion of 2-Thichydantoins. J. Am. Chem. Soc. 34, 1041-1048.

(With B. H. Nicolet) Hydantoins: The Alkylation of 2-Thio-4-benzal-
hydantoin. J. Am, Chem. Soc. 34, 1048-1054.

(With R. Bengis) Hydantoins: Synthesis of the Hydantoin of 3-Amino-
tyrosine. J. Am. Chem. Soc. 34, 1054-1061.

(With R. Bengis) Hydantoins: The Synthesis of 3-Bromotyrosine, ]J.
Am. Chem. Soc. 34, 1061-1066.

(With J. A. Ambler) Desmotropism in the Pseudothiohydantoins. Am.
Chem. J. 48, 197-205.

(With L. H. Chernoff) Hydantoins: Synthesis of 5-Thiohydantoins.
J. Am. Chem. Soc. 34, 1208-1213. .

(With N. A. Shepard) Researches on Pyrimidines: The Action of Hy-
droxylamine on 4-Methyl-6-oxypyrimidine-z-oxalothioglycollic Acid.
B-Mercapto-a-oximidopropionic Acid. Am. Chem. J. 48, 279-206.

(With A. J. Hill) Researches on Pyrimidines: The Action of Potassium
Thiocyanate on Primary Halides. Am. Chem. J. 48, 296-306.

(With R. C. Moran) Researches on Pyrimidines: The Oximes of some
Thioglycollide Compounds and their Behavior on Reduction. Am.
Chem. J. 48, 307-320.
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Hydantoins: The Action of Thiocyanates on a-Amino-Acids. Am.
Chem. J. 49, 68-60.

(With E. F. Kohmann) Researches on Pyrimidines: Barbituryl- and 2-
Thiobarbituryl-s-acetic Acids. Am, Chem, J. 49, 184-107.

(With B, H. Nicolet) Hydantoins: The Action of Ammonium and Potas-
sium Thiocyanates on o-Amino Acids. Am. Chem. J. 49, 197-204.

(With Z. Z. Zee) Researches on Pyrimidines: Alkylation with Benzyl
Chloride. Am. Chem. J. 49, 287-204.

(With R. C. Moran and E. F. Kohmann) 1,4-Dithienes, I. J. Am. Chem.
Soc. 35, 447-452.

(With L. H. Chernoff) Researches on Pyrimidines: Pyrimidine-Nucleo-
sides. J. Biol. Chem. 14, 307-320.

The Formation of g-Ketone Esters by the Application of Reformatsky’s
Reaction. J. Am. Chem. Soc. 35, 582-58s.

(With L. H. Chernoff) Researches on Pyrimidines: The Synthesis of
Pyrimidines Related Structurally to Pyrimidine-Nucleosides. J. Am.
Chem. Soc. 35, 585-597.

Hydantoins: The History of 2-Thichydantoin. J. Am. Chem. Soc. 33,
780-784.

(With W. W. Hodge) A New Method of Synthesizing the Higher
Phenols. J. Am. Chem. Soc. 35, 1014-1023.

(With A. J. Hill) The Catalytic Action of Esters in the Claisen Con-
densation, J. Am. Chem. Soc. 35, 1023-1034.

(With N. A. Shepard) Researches on Pyrimidines: A New Method of
Synthesizing Uramils and Thiouramils. J. Am. Chem. Soc. 35,
004-1007.

(With G. C. Bailey) Researches on Pyrimidines: Synthesis of 4-Methyl-
s-ethylcytosine. J. Am. Chem. Soc. 35, 1007-1014.

(With W. M. Scott) Hydantoins: The Synthesis of 2-Thiochydantoins
from Acyl Derivatives of a-Aminoacids. J. Am. Chem. Soc. 35, 1130-
1136. :

(With W. M. Scott) Hydantoins: The Action of Ammonium Thio-
cyanate on Lactone-Anhydrides of Acyl-Aminoacids. J. Am. Chem.
Soc. 35, 1136-1143.

(With R. Bengis) Hydantoins: The Preparation of Hydantoin from
Hippuric Acid. J. Am. Chem, Soc. 35, 1605-1606.

(With R. Bengis) Hydantoins: Syntheses of 3-Methoxy-4-hydroxy-
phenylalanine and 3,4-Dimethoxyphenylalanine. J. Am. Chem. Soc.
35, 1606-1617. :

1914

The Origin of Purines in Plants. J. Am. Chem. Soc. 36, 337-345.

(With B. H. Nicolet) Researches on Pyrimidines; The Formation of
Pyrimidines from Diethyl Aminomalonate and Amino-Malonicnitrile.
J. Am. Chem. Soc. 36, 345-355.
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(With B. H. Nicolet) Researches on Hydantoins: Synthesis of Hydan-
toin-4-carboxamide. J. Am. Chem. Soc. 36, 355-364.

(With A. J. Hill) Researches on Pyrimidines: The Condensation of
Thiourea with Ethyl Allylacetoacetate. J. Am. Chem. Soc. 36, 364-
372

(With J. A. Ambler) Researches on Amines: The Alkylation and
Hydrolysis of Aliphatic Sulfonamides. A New Synthesis of Sarco-
sine. J. Am. Chem. Soc. 36, 372-38s.

(With C. O. Johns) Researches on Pyrimidines: The Structure of Ritt-
hausen’s Divicine. J. Am. Chem. Soc. 36, 545-550.

(With C., O. Johns) Researches on Pyrimidines: On a Color Test for
5~-Aminopyrimidines. J. Am. Chem. Soc. 36, 970-980.

(With A. J. Hill) Researches on Pyrimidines: The Isomerism of 4-
Phenylisocytosine. J. Am. Chem. Soc. 36, 1201-1200.

(With E. F. Kohmann) The Preparation and Properties of Some Higher
Phenols and their Ethers. J. Am. Chem. Soc. 36, 1259-1268,

(With L. H. Chernoff) Researches on Pyrimidines: Synthesis of the
Pyrimidine Nucleoside, 4-Hydroxymethyluracil. J. Am. Chem. Soc.
36, 1742-1747.

(With N. A. Shepard) Researches on Hydantoins: The Synthesis of
1,3,4- Trisubstituted Hydantoins from Diethyl Anilinomalonate. J.
Am. Chem. Soc. 36, 1735-1742.

Researches on Pyrimidines: The Synthesis of 4-Hexyluracil and its
Relationship to Uracil-Glucoside. J. Am. Chem. Soc. 36, 1891-18¢0.

19I5

(With H. W. Haggard) Resecarches on Pyrimidines: Alkylation of 2-
Mercaptopyrimidines. J. Am. Chem. Soc. 37, 177-183.

(With E. H. Hemingway) Researches on Pyrimidines: Synthesis of 4-
Phenyleytosine.  J. Am. Chem. Soc. 37, 378-383.

(With L. H. Cretcher, Jr.) Researches on Pyrimidines: Pyrimidine Alde-
hydes and Their Biochemical Interest. (Thiouracilaldehyde). J.
Am. Chem. Soc. 37, 2144-2151.

(With A. W. Joyce) Researches on Pyrimidines: New Methods of
Synthesizing 2-Ketopyrimidines and Their Sulfur Analogs. J.
Am. Chem. Soc. 37, 2151-2164.

(With R. C. Moran) Researches on Pyrimidines: The Alkylation of 2-
Mercaptopyrimidines. J. Am. Chem. Soc. 37, 2501-2507.

(With S. E. Hadley) Researches on Hydantoins: Geometrical Isomerism .
in the Hydantoin Series. J. Am. Chem. Soc. 37, 171-177.

(With J. S. Bates) Researches on Hydantoins: Stereoisomeric Modifica-
tions of Benzal-Hydantoins. J. Am. Chem. Soc. 37, 383-38s.

(With W. M. Scott) Researches on Hydantoins: A New Synthesis of
o-Tyrosine. J. Am. Chem. Soc. 37, 1846-18356.
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(With W. M. Scott) Researches on Hydantoins: Synthesis of the Hydan-
toin of 2-Hydroxy-s-aminophenylalanine. J. Am. Chem. Soc. 37,
18560-1863.

(With R. Wrenshall) Researches on Hydantoins: The Condensation of
Cinnamic Aldehyde with Hydantoins. J. Am. Chem. Soc. 37, 2133-
2144.

(With A. J. Hill and B. H. Bailey) Researches on Hydantoins: The
Interaction of Hippuric Acid with Thiocyanates. J. Am, Chem.
Soc. 37, 2406-2412.

(With B. H. Nicolet) Researches on Hydantoins: A New Method of
Synthesizing Glycocyamidine Compounds and the Conversion of
Glycocyamidines into Isomers of Creatinine. J. Am. Chem. Soc,
37, 2416-2426.

(With E. F. Kohmann) Studies on Nitrated Proteins, I: The Determina-
tion of the Structure of Nitrotyrosine. J. Am. Chem. Soc. 37, 1863-
1884.

(With E. F. Kohmann) Studies on Nitrated Proteins, II: The Synthesis
of 3,5-Dinitrotyrosine. .J. Am. Chem. Soc. 37, 2164-2170.

(With A. J. Hill and L. P. O’'Hara) Studies on Nitrated Proteins, III:
The Conversion of Fibroin into Nitro-Fibroin (Fibroin-xanthoproteic
Acid). J. Am, Chem. Soc. 37, 2170-2178."

Studies on Nitrated Proteins, IV: The Identification of 3-Nitrotyrosine
among the Products of Hydrolysis of Nitrated Fibroin. J Am. Chem.
Soc. 37, 2508-2603.

(With E. F. Kohmann) 3-Nitro-4-hydroxycinnamic Acid and its Methyl
Ether. J. Am. Chem. Soc. 37, 162-167.

1916

(With A. W. Joyce) Researches on Pyrimidines: The Reduction of 2-
Mercapto-6-Chloropyrimidines. J. Am. Chem. Soc. 38, 1385-1302.

(With L. H. Cretcher, Jr.) Researches on Pyrimidines: The Synthesis
of Thymine-4-aldehyde. J. Biol. Chem. 26, gg9-113.

(With A. W. Joyce) Researches on Pyrimidines: The Mechanism of the
Action of Bromine on 2-Mercaptopyrimidine. J. Am. Chem. Soc.
38, 1557-1566.

(With S. E. Hadley) Researches on Pyrimidines: Secondary Pyrimi-
dine-Nucleosides and their Unique Behavior on Hydrolysis. J. Am.
Chem. Soc. 38, 1844-1853.

(With A. W, Joyce) Researches on Pyrimidines: The Synthesis of 1,3-
Diamines by Reduction of 2-Mercapto-6-oxypyrimidine, J. Am.
Chem. Soc. 38, 1854-1860.

Polypeptide Hydantoins. Proc. Nat. Acad. Sci. 2, 69-73.

(With J. S. Bates) Researches on Hydantoins: Synthesis of the Poly-
peptide-Hydantoin, Phenylalanylglycine-Hydantoin. J. Am. Chem.
Soc. 38, 1087-1008.
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(With A. J. Hill) Studies on Nitrated Proteins, V: The Hydrolysis of
Nitrofibroin with Hydrochloric Acid. J. Am. Chem. Soc. 38, 1302-
1398.

(With G. C. Bailey) Researches on Amines, V: The Structure of Vitia-
tine. Synthesis of Methylethylenediamine. J. Am. Chem. Soc. 38,
2135-2145.

(With E. H. Hemingway) Researches on Thiocyanates and Isothio-
cyanates : Ethyl Isothiocyanacetate. J. Am; Chem. Soc. 38, 1550-1557.

(With E. H. Hemingway) Researches on Thiocyanates and Isothio-
cyanates: The Utilization of Tetrachloromethylmercaptan for the
Preparation of Alkylisothiocyanates. J. Am, Chem., Soc. 38, 1860-
1867.

917

(With S. E. Hadley) The Behavior on Hydrolysis of the Simplest Sec-
ondary Nucleoside of Thymine. Proc. Nat. Acad. Sci. 3, 418-420.

(With S. E. Hadley) Researches on Pyrimidines: The Transformation
by Hydrolysis of Secondary Pyrimidine Nucleosides into Imidazol
Combinations. J. Am. Chem. Soc. 39, 1715-1717.

(With S. E. Hadley) Researches on Pyrimidines: The Synthesis of a
Secondary Nucleoside of Thymine, and its Conversion into a Deriva-
tive of Glyoxaline by Hydrolysis with Acids. J. Am. Chem. Soc.
39, 1919-1927.

(With D. A. Hahn) Researches on Hydantoins: Synthesis of the Poly-
peptide-Hydantoin; Tyrosyl-glycine-hydantoin. J. Am. Chem. Soc.
39, 1255-1260.

(With A. A. Ticknor) ‘A New Method of Transforming Esters of a-
Aminoacids into their Corresponding Isothiocyanates. Proc. Nat.
Acad. Sci. 3, 303-305.

Researches on Pyrimidines: The Production of Glyoxalines by Hydrolysis
of Pyrimidine-Nucleosides. J. Am. Chem. Soc. 39, 2306-2405.

1018

American Chemical Society, William H. Nichols Medal Award. Medal
Address: “The Development of Pyrimidine Chemistry.” Ind. Eng.
Chem. 10, 306-312.

(With A. A. Ticknor) Researches on Thiocyanates and Isothiocyanates:
The Polyketide Isothiocyanate—Ethyl Isothiocyanpropionate. J. Am.
Chem. Soc. 40, 636-646.

(With B. B. Boltwood) Chemistry at Yale: Its Reorganization as a
Consolidated University Department. Yale Alumni Weekly, April
19, 1918. :

1919

(With I. Matsuo) Researches on Pyrimidines: Alkylation of 5-Amino-
Uracil. J. Am. Chem. Soc. 41, 782-78¢.

(With L. A. Mikeska) Researches on Pyrimidines: The Synthesis of
Cytosine-Aldehyde. J. Am. Chem, Soc. 41, 810-817.
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(With P. G. Daschavsky) Researches on Proteins, VI: The Destructive
Distillation of Fibroin. J. Am. Chem. Soc. 41, 1147-1149.

1920

(With L. A. Mikeska) Researches on Pyrimidines: The Condensation
of Benzamidine with Ethyl y-Diethoxy-aceto-acetate. J. Am. Chem.
Soc. 42, 2349-2355.

(With A, J. Hill and E. B. Kelsey) Alkyl Amides of Isothiocyanacetic
Acid. Proc. Nat. Acad. Sci. 6, 290-293.

(With A. J. Hill and E. B. Kelsey) Researches on Thiocyanates and
Isothiocyanates: A New Method of Synthesizing 2-Thichydantoins.
J. Am. Chem. Soc. 42, 1711-1720.

(With A. J. Hill and J. J. Donleavy) Some Catalysts which Promote
Reaction between Aniline and Ethyl Alcohol. Ind. Eng. Chem, 12,
1-22.

1921

(With E. B. Brown) Studies on Catalysis. I. The Reduction of Uracil
to Hydrouracil. Proc. Nat. Acad. Sci. 7, 75-77.

(With O. Baudisch) Researches on Pyrimidines: New Methods of Iden-
tifying the Pyrimidine, Thymine. J. Am. Chem. Soc. 43, 2670-2674.

(With F. W. Lane) The Preparation of some Alkyl Derivatives of
Resorcinol and the Relation of their Structure to Antiseptic Prop-
erties. J. Am. Chem. Soc. 43, 348-360.

I922

(With O. Baudisch) Uber einen neuen Nachweis von Thymin. Berichte
deutsch. chem. Gesell. 55, 18-21. )

(With J. J. Abel, C. L. Alsberg, R. F. Bacon, F. R. Eldred, R, Hunt,
J. Stieglitz, F. O. Taylor, C. H. Herty) “The Future Independence
and Progress of American Medicine in the Age of Chemistry.” A
Report presented by a Committee appointed by the American Chem-
ical Society in January, 1919, to prepare a statement of plans and
policies for the {facilitation of research in medicinal chemistry. The
Chemical Foundation, Inc. financed and arranged for its publication
and distribution. Joint Report under the auspices of the Chemical
Foundation, Inc, New York City.

(With D. A. Hahn) “Theories of Organic Chemistry,” by Dr. Ferdinand
Hewnrich, Professor in the University of Erlangen. Translated and
enlarged from the Revised Fourth German Edition of 1921 by Treat
B. Johnson, Professor of Organic Chemistry, Yale University, and
Dorothy A. Hahn, Professor of Organic Chemistry, Mount Holyoke
College.

(With A. J. Hill and F. H. Case) The Action of Diazomethane on
Uracil. Proc. Nat. Acad. Sci. 8, 44-45.
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(With G W, Pucher) The Utilization of Ethyl Gamma-Diethoxy-Aceto-
acetate for the Synthesis of Derivatives of Glyoxaline. An Attempt
to Synthesize Histamine by a new Method. J. Am. Chem. Soc. 44,
817-826.

(With L. W, Bass) The Spontaneous Decomposition of Imido Esters.
J. Am. Chem. Soc. 44, 1341-1343.

(With E. B. Brown) The Isolation of Pyrimidines from the Nucleic Acid
of Tubercle Bacillus. Proc. Nat. Acad. Sci., 8, 187-188. .

(With E. B, Brown) The Preparation of Nucleic Acid from the Nucleo-
protein of Tubercle Bacilli (Tuberculinic Acid). J. Biol. Chem. 34,
721-737. ‘

(With E. B. Brown) The Chemistry of Tubercle Bacilli. Am. Rev.
Tuberc., 7, 285-290.

923
(With E. B. Brown) The Sugar Contained in Tuberculinic Acid, the
Nucleic Acid of Tubercle Bacilli. J. Am. Chem. Soc. 45, 1823-1827.
(With E. B. Brown) The Analysis of Tuberculinic Acid. J. Biol. Chem.
57, 199-208.

(With E. B. Brown) Studies on Catalysis. III. The Reduction of Uracil
to Hydrouracil. J. Am. Chem. Soc. 45, 2702-2708.

1924

(With L. W. Bass) The Interaction of some Aromatic Hydrocarbons,
Alcohols and Aldehydes with Nitrogen Peroxide. J. Am. Chem.
Soc. 46, 456-461.

{With E. B. Brown) Studies on Catalysis. IV, The Behavior of the
Amino Group when Cytosine and Nitrouracil are Reduced in the
Presence of Colloidal Platinum. J. Am. Chem. Soc. 46, 702-708.

(With H. W. Rinehart) The Isomeric Modifications of Methylene Amino-
aceto-nitrile and their Biochemical Significance. J. Am. Chem.
Soc. 46, 768-774.

(With H. W. Rinehart) A Study of the Chemical Behavior of Alpha-
and Beta- Hydroformamine cyanides. J. Am. Chem. Soc. 46, 1653-
1661.

(With P. G. Daschavsky) Researches on Proteins. VIII. The Destruc-
tive Distillation of the Fibroin of Silk. J. Biol. Chem. 62, 197-207.

1925
(With R. D. Coghill) Researches on Hydantoins: The Synthesis of
Hydantoins containing Phenolic Groups in the Glyoxaline Nucleus.
J. Am. Chem. Soc. 47, 184-193.
(With A. G. Renfrew) Researches on Hydantoins: Synthesis of the Poly-
peptide-Hydantoin: Hydantoin-3-acetic Acid. J. Am. Chem. Soc.
47, 240~245.
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(With P. G. Daschavsky) Researches on Amines: The Formation of
Tyramine by Decarboxylation of Tyrosine produced from Silk. J.
Biol. Chem. 62, 725-73s.

(With E. M. Shelton) Researches on Proteins. VII. The Preparation
of the Protein “Sericin” from Silk. J. Am. Chem. Soc. 47, 412-418.

(With D. Davidson) Researches on Hydantoins: Dipyruvic Ureide. J.
Am. Chem. Soc. 47, 561-567.

(With R. D. Coghill) The Distribution of Nitrogen in the Protein Frac-
tion of Tubercle Bacilli after Removal of Tuberculinic Acid. J. Biol.
Chem. 63, 225-231.

(With M. A. Soderman) The Utilization of para-Toluidine in the Syn-
thesis of Aromatic Esters of the Novocaine Type. J. Am. Chem.
Soc. 47, 1390-1395.

(With R. C. Roberts) The Preparation of Derivatives of Diphenic Acid
Possessing the Properties of Local Anesthetics. J. Am. Chem. Soc.
47, 1396-1402.

(With R. D. Coghill) Researches on Pyrimidines: The Discovery of
s-Methyleytosine in Tuberculinic Acid, the Nucleic Acid of the
Tubercle Bacillus. J. Am. Chem. Soc. 47, 2838-2844.

“The Protein Chemistry of the Tubercle Bacilli”. Transactions of the
21st Annual Meeting of the National Tuberculosis Association, 347-
350.

(With E. W. Rugeley) A Further Study of the Ultility of Ethyl v,y'-
Diethoxyacetoacetate as a Reagent for the Synthesis of Glyoxalines.
J. Am. Chem. Soc. 47, 2995-3002.

(With B. Houston) Nitrogen Trioxide as a Reagent for Diazotization.
J. Am. Chem. Soc. 47, 3011-3018.

1926

(With R. D. Coghill) “The Chemical Analysis of Tubercle Bacilli”.
Transactions of the 22nd Annual Meeting of the National Tuberculo-
sis Association, 277-279.

The Chemical Study of Bacteria: The Development of a Systematic
Analytical Method for the Comparative Study of Bacterial Cells.
Am. Rev. Tuberc., 14, 164-171.

A Half Century of Chemistry in America: “Organic Chemutry Golden
Jubilee Number of the American Chemical Society. J. Am. Chem.
Soc. 48, 129-151.

Tuberculin, a report of a conference on its Standardization: “The Prin-
ciples of Bacteriological Chemical Analysis and the Application of
these Principles to Commercial Large Scale Production as Applied
to the Tubercle Bacillus”. Supplement No. 57 to the Public Health
Reports, Treasury Department, United States Public Health Service,
Woashington, D. C., 26-30.

A New Conception of the Formation of Arylguanidines and Arylisothio-
cyanates from Arylthiourea. Science, 63, 366.
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The Training of Men for the Profession of Chemistry. Science, 64, 74-77.

(With E. S. Gatewood) Thioamides: A Preliminary Study of some
Aminoacid Derivatives Containing Sulfur in Thicamide Combi-
nation. J. Am. Chem. Soc. 48, 2900-2905.

1927

“Some New Developments in our Chemical Investigation of Tubercle
Bacilli”., Transactions of the 23rd Annual Meeting of the National
Tuberculosis Association, 233-236.

© (With B. A. Eagles) The Biochemistry of Sulfur. I. The Identity of
Ergothioneine from Ergot of Rye with Sympectothion and Thiasine
from Pig’s Blood. J. Am. Chem. Soc. 49, 575-580.

“Chemistry of Bacteria”. Lecture delivered at Columbia University, New
York City, on the occasion of the opening of the Chandler Chemical
Laboratories. Columbia Univ. Press, 1-14. ’

(With E. M. Shelton) Researches on Proteins: The Action of Pepsin on
the Protein “Sericin” of Silk. Am. Dyestuff Reptr., August 8, 1927.

1928

(With R. J. Anderson) “What Chemical Research on Tubercle Bacilli
has contributed this past year to our knowledge of this Organism”.
Transactions of the 24th Annual Meeting of the National Tubercu-
losis Association, 245-252.

(With A. G. Renfrew) Some Chemical Changes Accompanying the
Growth of Tubercle Bacilli on Long’s Synthetic Medium., Am, Rev.
Tuberc. 17, 508-517.

(With E. Gatewocod) The Interaction of Hydrogen Sulfide with Cer-
tain Amino- and Iminoacid Nitriles. J. Am. Chem. Soc. 50, 1422-1427.

(With A. G. Renfrew) The Chemical Study of Bacteria: Comparative
Yields of Water-Soluble Protein and Carbohydrate from Tubercle
Bacilli from Various Sources. Am. Rev. Tuberc. 18, 505-512.

(With E. Gilman) The Synthesis of Mesoxalates by Interaction of Nitro-
gen Tetroxide with Esters of Malonic Acid. J. Am. Chem. Soc. 30,
3341-3348.

“Statements and Testimony before Subcommittee of the Committee of
Commerce.” 7oth Congress, 1st Session, Apr. 24 and 23, 1g28. U. S.
Senate Report No. 1280, “Proposed National Institute of Health.” Sce
Calendar No. 1322, 28-34 and 35-42.

929
(With A. G. Renfrew) Researches on Hydantoins: Synthesis of Poly-
peptide Hydantoins from 2-Thiohydantoin-3-acetic Acid. J. Am.
Chem. Soc. 51, 254-259.
(With R. H, F. Manske) Synthesis of FEphedrine and Structurally
Similar Compounds. I. A New Synthesis of Ephedrine. J. Am.
Chem. Soc. 51, 580-582.
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(With W. T. Caldwell) Researches on Pyrimidines: Isouracil and its
Derivatives. A Preliminary Study of the Methods of Synthesis. ]J.
Am. Chem. Soc. 51, 874-880. )

(With H., H. Harkins) Researches on Pyrimidines: A New Test for
Thymine and 5-Methylcytosine in the presence of Uracil and Cytosine.
J. Am. Chem. Soc. 5I, 1237-1242. )

Researches on Pyrimidines: Leuco Bases of a New Class of Dyestuffs
containing Pyrimidine Rings. J. Am. Chem. Soc. 51, 1274-1276.
(With W. S. Hinegardner) New Phenolic Combinations obtained by
Coupling Chaulmoogric Acid with Resorcinol. J. Am. Chem. Soc.

51, 1503-1500.

(With G. E. Hilbert) A Study of the Germicidal Activity of Diaryl-
Sulfide Phenols. J. Am. Chem. Soc. 51, 1526-1536. )

(With G. E. Hilbert) The Synthesis of Pyrimidine-Nucleosides. Science,
69, 579-580.

(With H., H. Harkins) Researches on Pyrimidines: The Examination
of Yeast Nucleic Acid for 5-Methylcytosine. J. Am. Chem. Soc. 571,
1779-1784.

(With A. G. Renfrew) Researches on Hydantoins: Synthesis of Poly-
peptide-Hydantoins from Hydantoin-1-acetic Acid. J. Am. Chem.
Soc. 51, 1784-1789.

(With E. Gatewood) The Synthesis of 4-(3,4-Dihydroxyphenyl)-thia-
zoles. J. Am. Chem. Soc. 51, 1815-1810.

(With R. H. F. Manske) Synthesis of Ephedrine and Structurally Sim-
ilar Compounds. II. The Synthesis of some Ephedrine Homologs
and the Resolution of Ephedrine. J. Am. Chem. Soc. 5r, 1906-1909.

Researches on Pyrimidines: The Synthesis of Nitrogen Substituted Ura-
cils of Known Constitution. Rec. Trav. chim. 48, 872-874.

(With H. W. Coles and R. H. F. Manske) Synthesis of Ephedrine and
Structurally Similar Compounds. III. A New Synthesis of Ortho-
diketones. J. Am. Chem. Soc. 51, 2269-2272.

(With A. G. Renfrew and S. L. Bass) Some Chemical Changes Accom-
panying the Growth of Avian Tubercle Bacilli ori Long’s Synthetic
Medium. Am. Rev. Tuberc. 20, 114-121.

(With S. L. Bass) Some Chemical Changes Accompanying the Growth
of Timothy Bacilli on Long’s Synthetic Medium. Am. Rev. Tuberc.
20, 122-127.

. “Factors Influencing the Development of a Technique of Bacterial Analy-

sis.” Transactions of the 25th Annual Meeting of the National

Tuberculosis Association, 201-205.

1930
(With R. M. Herbst) Researches on Hydantoins: A New Rearrange-

ment Leading to the Formation of 4-Aminohydantoin Derivatives.
J. Am. Chem. Soc. 52, 3676-3680.
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(With Y. F. Chi) Researches on Pyrimidines: The Condensation of
Claisen’s Diethyl Ethoxymethylene Malonate Pseudo Ethylthiourea.
Rec. Trav. chim. 49, 86-90.

(With Y. F. Chi) Researches on Pyrimidines: Synthesis of Heterocyclic
Compounds Containing Condensed Pyrimidine Rings. Rec. Trav.
chim. 49, 197-201.

(With G. E. Hilbert) Researches on Pyrimidines: An Improved Method
for the Synthesis of Cytosine. J. Am. Chem, Soc. 52, 1152-1157.
(With Y. F. Chi) Researches on Pyrimidines: The Rearrangement of
2-Ethylmercapto-35-carbethoxy-6-thiocyanpyrimidine into its Isothio-

cyanate Modification. J. Am. Chem. Soc. 52, 1580-1584.

(With G. E. Hilbert) Researches on Pyrimidines: Alkylation on Nitro-
gen of the Pyrimidine Cycle by Application of a New Technique
Involving Molecular Rearrangements. J. Am. Chem. Soc. 352, 2001-
2007.

Untersuchungen iiber Pyrimidine: FEine verbesserte Technik fiir die
Synthese von N-Alkyl-Derivaten des Thymins. Berichte deutsch.
chem. Gesell. 63, 1974-1976.

(With G. E. Hilbert) Researches on Pyrimidines: A Method for the
Synthesis of Nucleosides. J. Am. Chem. Soc. 52, 4480-4494.

(With W. Schmidt-Nickels) Researches on Pyrimidines: Molecular Re-
arrangements in the Thymine Series. J. Am. Chem. Soc. 52, 4511~
4516.

(With J. Evans) Researches on Pyrimidines: Determination of the Con-
stitution of Alkylation Products of Phenyluracil and Phenylhy-
drouracil. J. Am. Chem. Soc. 52, 4993-5005.

“General Significance of Sugars in Relation to Strain of Tubercle Bacilli
and other Bacteria.” Transactions of the 26th Annual Meeting of
the National Tuberculosis Association, 1-2.

(With A. G. Renfrew and K. M. Haring) Some Chemical Changes Ac-
companying the Growth of Bovine Tubercle Bacilli on Long’s Syn-
thetic Medium. Am. Rev. Tuberc. 22, 116-120.

The Chemistry of Bacteria and the Development of a Practical Tech-
nique for the Chemical Analysis of Cells. Ann. Coll. Symp. 7, 223-
232.

(With A. G. Renfrew) Carbohydrates in Biological Processes. Am. Rev.
Tuberc, 22, 655-663.

(With C. M. Suter) Synthesis of Thiazoles Containing Phenol and Cate-
chol Groups. II. J. Am. Chem. Soc. 52, 1585-1587.

(With C. M. Suter) The Use of Sym-Dichloracetone for the Preparation
of Thiazoles. I1I. Rec. Trav. chim. 49, 1066-1068.

(With W. S. Hinegardner) The Synthesis of Thiazole Amines Possessing
Pharmacological Interest. IV, J. Am. Chem. Soc. 52, 3724-3727.
(With W. S, Hinegardner) The Synthesis of Thiazole Amines Possess-

ing Pharmacological Interest. V. J. Am. Chem. Soc. 52, 4130-4141.
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(With W, S. Hinegardner) The Synthesis of Thiazole Amines Possess-
ing Pharmacological Interest. VI, J. Am. Chem. Soc. 52, 4141-4144.

(With G. H. Law) The Chemistry of Diaryl Sulfides. III. The Syn-
thesis of Thiothyronine. J. Am. Chem. Soc. 52, 3623-3627.

(With S. L. Bass) The Synthesis of some Iodated Diphenylsulfide Phe-
nols. J. Am. Chem. Soc. 52, 1146-1152.

(With T. G. Hawley) The Isoelectric Point of Silk Fibroin. Ind. Eng.
Chem. 22, 297-290.

(With E. M. Shelton) Silk—A Field for Research. Ind. Eng. Chem. 22,
387-308.

(With M. Harris) Study of Silk Fibroin in the Dispersed State. Ind.
Eng. Chem. 22, 965-967.

(With M. Harris) Study of the Fibroin from Silk in the Isoelectric
Region. Ind. Eng. Chem. 2z, 530-542.

(With W. Hendrey) Elektrolytische Trennung der Aminosduren Arginin
und Alanin. Biochem. Zeit, 226, 47-55.

1931

(With J. F. Olin) The Formation of Thioamides from Acylated Alde-
hyde Cyanohydrines. Rec. Trav. chim. 50, 72-76.

(With R. B. Flint) Researches on Pyrimidines: The Action of Ozone on
Uracil. J. Am. Chem. Soc. 53, 1077-1081.

(With R. B. Flint) Researches on Pyrimidines: The Action of Ozone on
some Derivatives of Uracil. J. Am. Chem. Soc. 53, 1082-1087.
(With E. F. Schroeder) Researches on Pyrimidines: Improved Methods

for the Synthesis of Orotic Acid. J. Am. Chem. Soc. 53, 1989-1094.

(With O. Baudisch and A. Hoffmann) Uber die Bildung von Diazo-
Nracil-Anhydrid aus Aminouracil (vorlauf. Mitteil), Berichte
deutsch. chem, Gesell. 64, 2629-2631.

(With J. F. Olin) Synthesis of 4-Phenylthiazole-2-methanol and some
of its Derivatives. VIII. J. Am. Chem. Soc. 53, 1470-1473.

(With J. F. Olin) Synthesis of 4-Phenyl-z-acetothiazole. IX. J. Am.
Chem. Soc.’ 53, 1473-1475.

(With J. F. Olin) Synthesis of some New Thiazole Amines Containing
the Catechol Group. X. J. Am. Chem. Soc. 53, 1475-1477.

“The Interest of the Chemist in Life Processes.” Address delivered at
Convention of National Shellfisheries Association and Oyster Growers
and Dealers Association of North America, Inc. Hotel Cedarshore,
Sayville, Long Island, August 18, 19, 20, 103I.

The Need of Cooperation in Biochemical Research. Science 74, 276-270.

Artificial Hormone Substances. Science 74, 607-608.

. 1932
(With H. L. Fisher) Researches on Pyrimidines: The Rearrangement

of 2,6-Dimethoxy-4-chloropyrimidine and 2,4,6-Trimethoxypyrimi-
dine in the Presence of Methyl Iodide. J. Am. Chem. Soc. 54, 727-733.
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(With E. Dyer) Nitro and Amino Triphenylguanidines, J. Am. Chem.
Soc. 54, 777-787.

(With D. W. MacCorquodale) Synthesis of 2-Acetothiazoles. XI. Rec.
Trav. chim. 51, 483-480.

(With O. Baudisch and A. Hoffmann) Researches on Pyrimidines: The
Effect of Dilute Acids and of Light Energy on Thymine Glycol.
Synthesis of Acetylmethyldialuric Acid. J. Am. Chem. Soc. 54,
1106-1113.

(With H. J. Fisher) Researches on Pyrimidines: The Structure of Con-
vicine. J. Am. Chem. Soc. 54, 2038-2045. ’

(With E. F. Schroeder) Researches on Pyrimidines: The Synthesis of
2-Thio-orotic Acid. J. Am. Chem. Soc. 54, 2041-2045.

(With K. Folkers and H. J. Harwood) Researches on Pyrimidines:
Synthesis of 2-Keto-1,2,3,4-tetrahydropyrimidines. J. Am. Chem.
Soc. 54, 3751-3758.

(With S. T. Yang) The Formation of Furo- o,8-Diazoles from Acyl
Imidothiocarbonates and Acyl Pseudothioureas. J. Am. Chem. Soc.
54, 2066-2071.

(With R. M. Herbst) Researches on Hydantoins: The Synthesis of Hy-
dantoins Possessing the Properties of Hypnotics. J. Am. Chem. Soc.
54, 2463-2470.

(With F. R. Conklin) The Constitution of Stadeler’s Tyrosine Sulfonic
Acid. J. Am. Chem. Soc. 54, 2014-2017.

(With W. Bergmann) Researches on Nitrogenous Glycosides. I. The
Utilization of Glycose Isothiocyanates for Glycoside Synthesis. J.
Am, Chem. Soc. 54, 3360-3363.

(With F. E. Hooper and A. G, Renfrew) A Study of Chemical Changes
Accompanying the Growth of Tubercle Bacilli (H 37) on Long’s
Synthetic Medium. Am. Rev. Tuberc. 26, 179-186.

1933

(With K. M. Haring) Researches on Nitrogenous Glycosides. II. The
Synthesis of Glycoside Ureides. J. Am. Chem. Soc. 55, 395-402.

(With K. Folkers) Researches on Pyrimidines: The Reduction of 1,2,3,4-
Tetrahydropyrimidines. J. Am. Chem. Soc. 55, 1140-1147.

(With H. J. Harwood) Isoquinoline Derivatives. J. Am, Chem. Soc.
55, 2555-2559.

(With W. Bergmann) Researches on Pyrimidines: A New Synthesis
of Thymine. J. Am, Chem. Soc. 55, 1733-1735.

(With K. Folkers) Researches on Pyrimidines: Some Reactions and
Derivatives of 2-Keto-4-phenyl-5-carbethoxy-6-methyl-1,2,3,4-tetra-
hydropyrimidines. J. Am. Chem. Soc. 55, 2886-2803.

(With K. Folkers) Researches on Pyrimidines: The Reaction of Phenyl-
acetaldehyde and Acetophenone with Urea. J. Am. Chem. Soc. 353,
3361-3368.
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(With E. Dyer) Researches on Pyrimidines: Uracil-Glycol. J. Am.
Chem. Soc. 55, 3781-3783.

(With K. Folkers) Researches on Pyrimidines: The Mechanism of
Formation of Tetrahydropyrimidine by the Biginelli Reaction. J.
Am. Chem. Soc. 55, 3784-3791.

(With W, Bergmann) Die Synthese des 5-Acetyluracils. Berichte deutsch.
chem. Gesell. 66, 1492-1496.

(With H. J. Harwood) Isoquinoline Derivatives. II. Synthesis of 1-
Aminomethyl-6, 7-dimethoxy-1, 2, 3, 4-tetrahydroisoquinoline. J. Am.
Chem. Soc. 55, 4178-4180.

(With W. Bergmann) Beitrdge zur Chemie der Meerestiere. I. Unter-
suchungen an dem Schwamm Microciona prolifera. Zeit. {. physiol.
Chem. 222, 220-226. '

(With D. A. Hahn) Pyrimidines: Their Amino and Aminodxy Deriva-
tives. Chem. Rev. 13, 193-301.

1934

(With K. Folkers) Hydrogenation of Cyclic Ureides under Elevated
Temperatures and Pressures. I. 2-Keto-1,2,3,4-Tetrahydropyrimid-
ines. J. Am. Chem. Soc. 56, 1180-1185. ‘

(With E. Dyer) Researches on Pyrimidines: Pyrimidines Derived from
Carbethoxymalonic Aldehyde. J. Am. Chem. Soc. 56, 222-225.

(With K. Folkers) Researches on Pyrimidines: The Acetylation of 2-
Ketotetra- and Hexahydropyrimidines. J. Am. Chem. Soc. 56, 1374-
1377.

(With F. E. Hooper and A. G. Renfrew) The Chemical Study of Bac-
teria. Am. Rev. Tuberc. 29, 66-72.

(With F. E. Hooper) The Polymerization of 2-Methyl-4-chloromethyl-
thiazole. XII. J. Am. Chem. Soc. 56, 470-471.

(With H. J. Harwood) Isoquinoline Derivatives. III. 3-Isoquinoline-
carboxylic Acids. J. Am. Chem. Soc. 56, 468-469.

(With F. E. Hooper) The Synthesis of Thiazole Barbituric Acids. J.
Am. Chem. Soc. 56, 484-48s.

(With L. R. Buerger) Researches on Pyrimidines: The Preparation of
some New Derivatives of Uracil. J. Am. Chem. Soc. 56, 2754-2755.

1935

(With M. L. Moore) The Action of Sulfur on Aniline and Similar
Amines. J. Am. Chem. Soc. 57, 1287-1289.

(With M. L. Moore) Molecular Rearrangement of Sulfanilides. I. J.
Am. Chem. Soc. 57, 1517-1510.

(With A. Litzinger) Researches on Pyrimidines: Synthesis of Uracil-5-
methylamine. J. Am. Chem. Soc. 57, 1139-1140. ]

(With M. L. Moore) Molecular Rearrangements of Sulfanilides. Sci-
ence 81, 643-644. ‘
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(With J. M. Sprague) Researches on Pyrimidines: Action of Chlorine
on Mercaptopyrimidines. J. Am. Chem. Soc. 57, 2252-2255.

(With M. L. Moore) Molecular Rearrangements of Sulfanilides. II.
J. Am. Chem. Soc. 57, 2234-2236.

1936

(With J. E. Livak) Researches on Pyrimidines: The Synthesis of Aryl
Substituted Dihydrouracils and their Conversion to Uracil Deriva-
tives. J. Am. Chem. Soc. 58, 209-303.

(With J. M. Sprague) Researches on Pyrimidines: Reactions of some
2-Ethylsulfonylpyrimidines. J. Am. Chem. Soc. 58, 423-426.

(With R. D. Hotchkiss) Researches on Pyrimidines: The Constitution
of Dibarbituric Acid. J. Am. Chem. Soc. 58, 525-528.

(With M. L. Moore) The Molecular Rearrangements of Sulfanilides. III.
J. Am. Chem. Soc. 58, 1091-1004.

(With J. M. Sprague) Thiourea as a Key Reagent for the Preparation of
Aliphatic Sulfonyl Chlorides and Bromides. Science 83, 528.
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