This document only includes an excerpt of the
corresponding thesis or dissertation. To request a
digital scan of the full text, please contact the Ruth
Lilly Medical Library’s Interlibrary Loan Department
(rimlill@iu.edu).



CARBOXYMETHYL AND AZO DERIVATIVES OF HISTIDINE

s
}L})‘v v. s‘; * ?é
T %Jg v
. A7 - o
&éﬁ e S
Tk " o
¥ N ﬂvgj
’ L"L’, 2 3?4
&pﬁj Le
Y S 1
/}x; ix&

_lﬁjﬂi by

.
S

Kenneth Dleapner

Submitted to the faculty of the Graduate School
in partial fulfillment of the requirements for the
degree Doctor of Philosophy in the Department of
Biochemistry, Indiana University.

June 1966



Acceptance of this dissertation has been approved by:

Dr.

Dr.

Dr.

Dr.

Dr.

Frank R. N. Gurd

Roger W. Roeske

John F. Bonner, Jr.

Leon K, Knoebel

Eugene Cordes

ii

Enld BN, Gurd

A ) .
Korgey A L stoie
7
£




Dr.

Dr.

SUPERVISORY COMMITTEE

Frank R. N. Gurd

Roger W. Roeske

John F. Bonner, Jr.

Ieon K. Knoebel

Eugene Cordes

Major Subject

Minor Subjects

iii

Biochemistry (Chairman)

Biochemistry

Biochemistry

Physiology

Chemistry

Biochemistry

Organic Chemistry
Physiology



VI.

-1ke-

Summgzx

The structure of the two isomeric 1- and 3-carboxy-
methylhistidine derivatives has been determined through

unambiguous chemical synthesis.

The derivatives were shown to be identical with those
previously assigned on a less rigorous basis. Identity was
established through infrared spectral, chromatographic, and

electrophoretic comparison.

Acid ionization constants were determined for the car-
boxymethylhistidine derivatives. In addition pKa' were com-

puted for ten other histidine and one imidazole derivatives,

Reaction of histidine with diazonium-l-H-tetrazole has

been investigated. The bisazo derivative was shown to undergo

an acid ionization at the pyrrole nitrogen in the neutral pH

range to form an intensely colored solution,

Reaction of the diazonium salt with an imidazole-
alkylated histidine derivative was found to produce no

colored products. The molecular extinction of the colored

derivative at 480 my and pH 9.2 was determined to be 2.25 x 104.

A rapid technique for measurement of the extent of
histidine carboxymethylation in sperm whale myoglobin has
been devised using the colorimetric azo reaction. The pro-

cedure is applicable to other alkylating agents.
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The characteristics of carboxymethylafion and diazonium
salt reactions with proteins as well as implicated future

experiments are discussed.
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