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The identity of a synthetic compound with a natural product
is usually made by the determination of physical constants
such as the melting point, mixed melting point, and elementary
analysis. However, with the many pharmacologically active
substances, such as hormones and vitamins, a biological assay
has been employed to supplement chemical identification.
This appears important and necessary, because sometimes the
physical constants do not completely establish the absolute
purity of the product. Recently, for example, there was en-
countered in this laboratory a sample of synthetic pyridoxine
which answered the specifications of New and nonofficial
remedies (4), but which proved to be much more toxic than the
standard.

Synthesis of caffeine and theobromine was initiated by
Fischer and his co-workers (), and newer methods of syn-
thesis, partial or complete, have been achieved by other
investigators (5). Previously, we studied the synthetic alkyl
derivatives of theobromine (3). As an extension of the above
work, it occurred to us that pharmacological proof of identity
of totally synthetic caffeine and commercial caffeine made
from a natural intermediate was desirable. The latter is
usually prepared by methylation of theobromine. Samples of
both were generously supplied by L. P. Kyrides, research
director of the Monsanto Chemical Company, St. Louis,
Missouri. The melting point of commercial -caffeine ranged
between 234.5 and 237° C.; that of synthetic caffeine, between
234.5 and 237.5° C.; and the mixed melting point, between
235 and 237° C.

Two types of experiments were carried out—one, the meas-
urement of the stimulation of the central nervous system in
rats; the other, the comparison of toxicity in mice by intra-
venous injection. The central stimulating action was evaluated
in spring-suspended cages according to the method of Schulte
and co-workers (2). Ten rats, weighing between 230 and
280 grams, were employed. A fixed dose of 20 mg./kg. of each
drug in 0.5 per cent solution was injected subcutaneously.
The observation period was exactly 4 hours, counting from the
time of injection. Five animals received synthetic caffeine, and
the other 5, the commercial. On the following day a cross-over
test was made—those receiving the synthetic caffeine the pre-
vious day received the commercial, and vice versa.

For the toxicity study, mice weighing from 14.6 to 19.3
grams were used. The concentration of the solution was the
same as for rats (0.5 per cent). Both samples were run on the
same day. '

The results are unequivocal. The average number of revolu-
tions recorded from the cages by the 10 rats for commercial
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caffeine was 34.8; for synthetic caffeine, 34.1; and that of the
control test (without medication), 5.1. The median lethal dose
(LDso) by intravenous injection of commercial caffeine in 30
mice was found to be 79.36 % 6.94 mg./kg. The LDs of syn-
thetic caffeine in 30 other mice was determined to be 75.51 ==

* 5.39 mg./kg. There is no significant difference between the two

figures statistically.

Pharmacological results indicate, therefore, that commercial
caffeine and synthetic caffeine have the same degree of central
stimulation and toxicity.
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Visibility of the Deer Fly in Flight!
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Visual acuity while viewing a moving object is a matter
which has received little attention. In fact, the only reference
bearing remotely on this subject which I have been able to find
is a note by Irving Langmuir (/). Dr. Langmuir has ingen-
iously demonstrated that the speed of 818 miles/hour attrib-
uted to the deer botfly by the Illustrated London News (4) is
excessive. As Dr. Langmuir expresses the matter, the insect
must consume “1.5 times his own weight of food each second”
in order to maintain this velocity.

To establish the approximate speed of the fly, Dr. Langmuir
conducted an experiment which he describes as follows:

«...T took a short piece of solder about 1 cm. long and
0.5 cr1. diameter and tied it about its middle to one end of a
light silk thread, holding the other end in my hand. With
lengths of thread of from 1 to 3 feet it was easily possible to
swing the weight in a circle in a vertical plane at the rate of

3 to 5 rotations per second (timed with a telechron clock).

1 This investigation was supported in part by a grant from the American
Optical Company.




