2498

will have different effects upon the enzyme, the
mechanism indicated by I, III, IV and V must be
further enlarged. This leads to an expression for 7
which cannot be arranged in the form of 7. Thusa
plot of V 5. pH may be asymmetrical if the pK of
a buffer such as phosphate is in the same region as
the activity curve. However, if the buffer concen-
tration is high and one form has a sufficiently great
affinity to displace the other, the V—pH curve may
be symmetrical and the pK values would corre-
spond to the enzyme saturated with the more
strongly bound form of the buffer. Buffers of the
uncharged-acid or uncharged-base types have the
advantage over phosphate that the concentration
of the ionized form of the buffer may be held con-
stant over a wide range of pH.

Since enzymes are proteins it is to be expected,
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in general, that their properties will depend on the
concentration and nature of salts in the solution
and upon the pH. Although these effects may be
too complicated to express by such simple mecha-
nisms as those used here, the fact that the present
equations are in good agreement with the results
for fumarase is encouraging.
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A Synthesis of 1-C*-Labeled Diethyl Ether

By JeroMe G. BurTLE AND WILLIAM N. TUREK
RECEIVED DECEMBER 14, 1953

In the course of other work in this Laboratory,
need arose for a sample of Cl*labeled diethyl
ether. A search of the literature revealed that, al-
though many preparations of ethyl ether are de-
scribed,! no synthesis of the Cl4-labeled compound
could be found. Furthermore, no high yield pro-
cedure for small amounts (10-12 g. of product)
which could be used directly for this purpose, came
to light. It became imperative, therefore, for us
to develop a satisfactory process for our own use.

Since it was necessary to label only one ethyl
radical, it was decided to use the Williamson syn-
thesis? as the basic reaction because it offered maxi-
mum economy of radioactive starting material.
The procedure ultimately adopted as satisfactory
for small batches was based on the experiments of
Hunt? and of Beilstein? on ethyl iodide preparation,
and those of Bishop® on the reaction of ethyl iodide
with sodium ethoxide.’

From 11-12 g. of 959, ethanol-1-C!* (100 micro-
curies) 32.4 g. (87,6%) of ethyl-1-C'4-jodide boil-
ing at 70-73° was obtained. Treatment of 26.4 g.
of this material with sodium ethoxide gave 11.5 g.
(929, of 1-Cl4-ethyl ether boiling at 33.5-34°.
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N-Cycloalkyl- and N,N-Polymethylenesulfamic
Acids

By F. F. Brickg, Henry E. MILLSON, JR., AND
N. J. DOORENBOS

RECEIVED JANUARY 21, 1954

Since considerable quantities of hexa-, hepta- and
octamethylenimine were available, it seemed desir-
able to prepare a few N,N-polymethylenesulfamic
acids. These compounds are of interest since they
are related to cycloalkylsulfamic acids, The sodium
and calcium salt of N-cyclohexylsulfamic acid (Su-
caryl or Cyclamate sodium or calcium) are impor-
tant sweetening agents.! It is obvious that N,N-
pentamethylenesulfamic acid (I) represents N-cy-
clohexylsulfamic acid (II) in which the nitrogen
atom has been made a part of the ring structure.

ON——SOz(OH) O——NH——SOz(OH)
II

I

The N,N-polymethylenesulfamic acids were ob-
tained by interaction of chlorosulfonic acid with
pyrrolidine, hexamethylen-,> heptamethylen-? or
octamethylenimine? by the general method used by
Audrieth and Sveda? for the synthesis of N-cyclo-
hexylsulfamic acid.

No sweet taste could be detected when the solid
sodium salts of the N,N-polymethylenesulfamic
acids were tested. Furthermore, no sweet taste

(1) Ind. Eng. News, 48, No. 10, 11 (1953).

(2) L. Ruzicka, M. Kobelt, O. Hifliger and V. Prelog, Hely. Chim.

Acla, 3%, 544 (1049).
(3) L. P, Audrieth and M, Sveda, J, Org, Chem., 9, 89 (1944),



