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Infrared Spectra
A Nujol mull of each DNP-compound was prepared, and its infrared

spectrumr was taken. In addition, the identity of the main benzene-soluble
impurity preduced in the preparation of DNP-diglycine, DNP-triglycine, and
DNP-tetraglycine in sodium bicarbonate medium was established by comparing
its infrared spectrum with that of 2,4=-dinitrophenol. A Perkin-Elmer

Model 21 Infrared Spectrophotometer, fitted with sodium chloride windows,
was used to obtain all infrared spectra. The spectra are shown in Figs 7 to
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Figure 7
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The infrared spectrum of DNP-glyc
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Figure 8.

The infrared spectrum of DNP-diglycine.
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The infrared spectrum of DNP=triglycine.
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Figure 10.

The infrared spectrum of DNP-=tetraglycine.



Figure 1l.

The infrared spectrum of DNP-Lalanylglycylglycine,
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Figure 12.

The infrared spectrum of DNP-L-leucylglycylglycine.
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The infrared spectrum of'_DNPnglycylglycylePaﬂ.am‘ne..

Figure 13.



Figure 14.

A, the infrared spectrum of 2,4~dinitrophenol; B, the infrared
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DISCUSSION OF RESULTS

DNP-glycine, DNP-diglycine, DNP-triglycine, and DNP-tetraglycine were
prepared by condensing the amino acid or peptide with FDNB in a sodium bi-
carbonate medium. From studies on these compounds, it is apparent that the
use of slightly elevated temperatures during the reaction period is beneficial,
since a much shorter period of time is required to obtain a given yield of
the compound if the reaction mixture is warmed than if it is allowed to remain
at room temperature. Long reaction periods at elevated temperatures are to
be aveided, however, since the melting point of the erude product decreases,
and additional recrystallizations may be necessary to obtain the pure com-
pound.

Trimethylanine has been used as a condensing agent (25, 26), but its
use has been eonfined primarily to producing the DNP=compounds in microgram
quantities. The use of triethylamine, a slightly more basic compound than
trimethylamine, was applied to the synthesis of the DNP-peptides containing
a varying number of glycyl residues. DNP~dig1ycine was most satisfactorily
prepared by using two or three equivalents of base per equivalent of peptide,
and reacting the mixture for three hours at room temperature. The optimum
yields of DNP=triglycine were obtained by reacting FDNB and the peptide at
room temperature in a medium containing three equivalents of base per equi-
valent of peptide. By employing a slightly elevated temperature and two
equivalents of base, a slightly purer product could be separated from the
reaction mixture, but the yields were somewhat lower. DNP=tetraglycine was
most satisfactorily prepared in a medium containing two equivalents of base
per equivalent of peptide and maintained at 40°. The use of a larger amount

of base resulted in considerably decreased yields. For all three peptides,
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the use of triethylamine as condensing agent improved the yields of the DNP-~
compounds over those obtained by using sodium bicarbonate as the condensing
agent, the improvement increasing with the increasing length of the peptide

chain.

The successful use of triethylamine as a condensing agent in the reaction

of FDNB with the above-mentioned peptides prompted its use in the synthesis
of DNP-L-alanylglyeylglycine, DNP-L-leucylglycylglycine, and DNP-glycyl-
glycyl-L-alanine., The most favorable yields of DNP=L~alanylglycylglycine
were obtained by using three equivalents of base per equivalent of peptide,
and reacting the reagents at room temperature. DNP=L=leucylglycylglycine
was prepared by employing three equivalents of base per equivalent of pep-
tide, and maintaining the reaction mixture either at rwom temperature or
at 40°, Preliminary studies with DNP-glycylglycyl-L-alanine indicate that
three equivalents of base will give the most satisfactory yields of the pro=-
duct. The temperature may be elevated, although this is not necessary.
For all three compounds, the use of excess triethylamine, that is, more than
three equivalents per equivalent of peptide, was detrimental to the quality
of the crude compound, and therefore to the final yield.

DNP-triglycine and DNP-tetraglycine have been prepared and purified,
and their molar absorptivities in 0.2 M sodium bicarbonate solution have been
determined at the wavelength of maximum ebsorption. Contrary to the findings
of Kruger (2), the molar absorptivity of DNP~tetraglycine is not signifi-
cantly different from that of DNP-triglycine. The values obtained in the
present investigation are both appreciably greater than those obtained by

Kruger., The samples employed in the previous investigation were impure,
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the melting point of DNP=triglycine being slightly lower, and that of DNP-
tetraglycine being appreciably lower, than those obtained in the present work.
The fact that the molar absorptivities obtained previously were lower than
those presently obtained suggests that the solutions may have been allowed
to stand for some time before their molar absorptivities were measured.
It was observed that the absorbance at 350 my decreased if the solutions were
allowed to stand for any length of time.

Thin layer chromatography of the DNP-compounds prepared indicates that,
under the conditions employed, DNP-diglycine had an Rp value very similar
to that of DNP-L=-alanylglyeylglycine and to that of DNP=glycylglycyl-L-—
alanine. Furthermore, the Re value of DNP-L-lsucylglycylglycine was greater
than that of DNP-diglycine. Therefore, there is no strict relationship
between the number of amino acid residues in the compound and the Rp value

obtained,



1.
3.
ko
5.
6.
7
8o
%
10.
11,
12
13.
1he
15.
164
17.
18.
19,
20.

2.

22.
23.
e
25,

BIBLIOGRAPHY

Sanger, F. Biochem. J. 39 507 (1945).

Kruger, F. M. Sc. Thesis, Univ. of Mem. 1963.

Sanger, F, Advances in Protein Chem. 7, 1 (1952).

Fischer, E., and Abderhaldem, E. Ber. 40, 3544 (1907).
Abderhalden, E., and Blumberg, P. Hoppe-Seyl. Z. &3, 318 (1910).
Abderhelden, E., and Stix, W. Hoppe-Seyle Z. 129, 143 (1923).
Sehroeder, Wo J. Am. Chem. Soc. 74, 5118 (1952).

Green, F., and Schroeder, Wo J. Am. Chem. Soc. 73, 1385 (1951).
Blackburm, S. Biochem. J. 45, 579 (1949).

Partridge, S., and Swain, T. Nature 166, 272 (1950).

Mills, G. Nature 165, 403 (1950).

Towther, A. Nature 167, 767 (1951).

Green, F., and Kay, L. Anal. Chem. 24, 726 (1952).

Schroeder, W., and Homen, L. J. Am. Chem. Soc. 75, 4615 (1953).
Blackburn, S., and Lowther, A. Biochem. Jo 48, 126 (1951).
Ramachandran, L. Anale Chem. 33, 1074 (1961).

Remachandran, L., and Sastry, L. Biochem. 1, 7% (1962).
Thompson, A. Nature 168, 390 (1951).

Dickmans, S., and Asplund, R. J. Am. Chem. Soc. 74, 5208 (1952).
Isherwood, F., and Cruickshank, B. Nature 174, 123 (1954) .
Heikens, D., Hermans, P., and van Velden, P. Nature 174, 1187 (1954).
Tonge, D. Nature 195 491 (1962).

Schroeder, W., and LeGette, J. J. Am. Chem. Soc. 75, 4612 (1953).
Levy, A., and Chung, D. J. Am. Chem. Soc. 77, 2899 (1955).
Sanger, F., and Thompson, E. Biochem. J. 53, 353 (1953).






