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ing to the method of Witt.®? The first indicator was re-
crystallized from alcohol, the second from water, and the
third from mixed alcohol-acetone. Rough determinations
of the melting points gave values in approximate agreement
with those reported by Hammett and Deyrup.?

The source and purity of the sodium perchlorate and per-
chloric acid have been reported elsewhere.® The mixtures
studied were prepared by the dilution of stock solutions of
known concentration,

The colorimetric measurements were carried out with a
Leitz photoelectric colorimeter: since the indicators had a
yellow color in the basic form, and were colorless in the
acidic form, a filter of blue tint was employed. A solution
6.0 formal in sodium perchlorate, in which the indicators
were entirely converted to the basic form, was employed as
a reference, and mixtures of perchloric acid and sodium
perchlorate and the identical quantity of indicator were
compared to this reference solution. All studies were made
at room temperature (25 = 2°),

Results
The results, calculated using the pK, values

given by Hammett? for the various indicators, are
presented in the following table.

DETERMINATION OF H; FOR PERCHLORIC AcCID-SODIUM

PERCHLORATE MIXTURES OF CONSTANT JONIC STRENGTH 6.0
FoRMAL

The qviantity — Hy determined with

Sodium 14
per- Dichloro- #-Chloro-
Perchloric chlorate, 6-nitro- nitro- 0-Nitro- — Hy,
acid, F aniline aniline aniline best value
6 0 2.91 2.93 2,92
5 1 2.66 2.63 2.64
4 2 2.37 2.32 2.34
3 3 (2.14) 2.01 2.0
2 4 (1.90) 1.72 1.73 1.72
1 5 (1.59) 1.31 1.39 1.35
0.5 3.5 0.98 1.02 1.00
0.3 5.7 0.72 0.76 0.74

Parentheses indicate determinations of —H, of
lower accuracy" resulting from the necessity of
measuring a sinall difference when a large propor-
tion of the indicator is in the basic form.

The results may be compared with those of Ham-
mett and Deyrup® for pure perchloric acid 6.0
formal (about 8.4 molar) by interpolation from
their data. The figure obtained, when corrected
for a change in the zero-point of the H, scale! is
—2.77, which is somewhat lower than the value of
—2.92 reported above. The disagreement is not
considered serious, since different lots of indicators,
different instrumental techniques and reagents were
employed.

The author wishes to thank Professor J. J. Beaver
for the use of his photoelectric colorimeter, and
Professor L. P. Hammett for discussions of the
method.
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On the Freezing Point Diagram of the Ger-
manium-Manganese System

By James H. DownNinG anDp DaNier, CUBICCIOTTI

In the present attempt to determine the freezing
point diagram of the germanium-manganese system
no suitable thermocouple protection tube was

Notes

4025

found for melts containing more than 32 atom per
cent. manganese. Therefore, the results are frag-
mentary.

The freezing points were determined with a chro-
mel-alumel thermocouple in an Alundum protec-
tion tube. An alundum crucible was used to hold
the melt. The entire system was contained in a
porcelain tube filled with helium to prevent attack
by air. The manganese had a tendency to attack
the Alundum protection tube. The attack by mix-
tures containing more than 32 atom per cent. man-
ganese was too great to consider the results reliable.

Germanium metal, C.p., and manganese metal,
99.9%, were obtained from the A. D. Mackay Co.,
New Vork. The freezing point observed for the
germanium, 957°, agreed well with the value of
959° given by Kelley.!

The results obtained are given in Fig. 1. The
curve indicates the temperatures, for each composi-
tion, at which a solid, almost pure germanium, be-
gan to precipitate. Since the eutectic halt was ob-
served at 59, manganese, the solid precipitating
was almost pure germanium, containing less than
5% manganese at 720°.

1000 T T T T T T

900

800

Temperature, °C.

700 {~ .

0 10 20 30
Composition, atom per cent. manganese.
Fig. 1.—The freezing point diagram of the germanium-
manganese system,
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Optical Rotation of Peptides. III.

Dipeptides!

By BERNARD F. ERLANGER AND ERWIN BRAND

Lysine

The first two papers in this series dealt with gly-
cine and alanine dipeptides? and tripeptides.® In

(1) This report is part of a dissertation submitted by Bernard F.
Erlanger in partial fulfillment of the requirements for the degree of
Doctor of Philosophy in the Faculty of Pure Science, Columbia Uni-
versity. Presented in part before the Division of Biological Chemis-
try at the 118th Meeting of the A. C. S., Chicago, Ill., September, 1950.

(2) Erlanger and Brand, THIS JOURNAL, 78, 3508 (1951).

(3) Brand, Erlanger, Sachs and Polatnick, ibid.. 78, 3510 (1951).



