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SPECIAL CORRESPONDENCE

BARRO COLORADO ISLAND BIOLOGICAL
STATION

Dr. TEHOMAS BARBOUR, chairman of the executive
committee of the Barro Colorado Island Biological
Station in the Panagma Canal Zone, has submitted to
the Division of Biology and Agriculture of the Na-
tional Research Council the fifth annual report of the
station, covering the period March 1, 1928, to Febru-
ary 28, 1929.

Dr. Barbour reports that the following institutions
have continued their usual $300 table subscriptions:
American Museum of Natural History, Harvard Uni-
versity, Missouri Botanical Garden, the Johns Hop-
kins University and University of Michigan. The
Smithsonian Institution has also subseribed to a table.
In transmitting the announcement of the institution,
Dr. Alexander Wetmore, assistant secretary, wrote as
follows:

It is particularly pleasant to have our name associated
with the work of this laboratory, since I have been
watching closely the work there and feel that it is highly
important. In faet, from the standpoint of studies of
tropical humid forests, I know of no place in the world
that is equal to it in value of results obtained at the
present time. I look forward to much in the future.

In addition to the table subseriptions, several dona-
tions, both of money and of equipment, were received
from private individuals. The most important con-
tribution in the way of equipment has been that of a
new boat twenty feet long provided with outboard
motor, which was given to the station by Mr. and Mrs.
George M. Whitehouse.

The Standard Fruit and Steamship Company,
which operates several fast steamers between New
Orleans and the Canal Zone (direct), has agreed to
give the very lowest rates possible to scientists com-
ing to the station. This will be the same rate as that
accorded to employees of the Panama Canal, which is
$75.00 each way. ‘

In addition, the United Fruit Company eontinues
to give the laboratory each year several complimen-
tary passes from New York and return for visiting
investigators, the only expense on the part of investi-
gators being a charge of $5.00 a day for subsistence.
Particulars regarding such passes may be obtained
from Dr. Barbour (Museum of Comparative Zoology,
Harvard University, Cambridge, Massachusetts).

The Panama Railroad Company, through the kind-
ness of the governor of the Panama Canal, who is
also president of the company, continues to make
available a $50.00 rate each way between New York
and the Canal Zone. Application for this rate when
coming to the Canal Zone should be made through
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the chairman, and through the curator, Dr. James
Zetek, for the return trip.

The governor of the P“ftnama Canal has kindly ex-
tended to scientists and members of their families the
same rates at the Gorgas Hospital as are accorded to
families of employees of the Panama Canal.

The main laboratory building of the station has
suffered serious damage from the attacks of Copto-
termes niger, the most destructive termite in Panama.
Replacements have been made, using redwood in place
of fir and other timbers hitherto used. Redwood
seems to be proving almost completely immune to
termite attack.

Experimental work to determine the resistance of
various woods and treatments to termites has been in
progress ever since the laboratory was established,
and certain of these studies by Snyder and Zetek are
attracting much attention. This year the Forest
Products Laboratory of the U. S. Department of
Agriculture has sent to the station, for testing, 130
large pieces of wood treated in various ways.

About a score of scientific workers have been ac-
commodated at the station for longer or shorter peri-
ods during the last year. Among them may be men-
tioned Dr. Frank M. Chapman, Professor E. R. Dunn,
Dr. Herbert N. McCoy, Dr. Frank E. Lutz, Professor
A. M. Chickering, Dr. Phil Rau, Professor W. H.
Weston, Dr. Thomas E. Snyder and others. In addi-
tion many visitors registered at the station during the
year.

Ten papers have been published during the year as
a result of various investigations carried on at the
station, and several other papers are now in press.

The station is ecarrying on bravely, but needs
financial assistance. American ' biologists ought to
make a concerted effort to put the laboratory upon a
sound footing. In the meantime, thanks to the gener-
osity of Dr. Barbour, Dr. Fairchild and other donors,
the station offers a unique opportunity to those who
would work in the American tropics.

VERNON KELLOGG

PERMANENT SECRETARY,

NATioNAL RESEARCH COUNCIL

SCIENTIFIC APPARATUS AND
LABORATORY METHODS
TWO COMMON FLY SPECIES EASILY
REARED IN THE LABORATORY
INTEREST attaches to forms easily reared through-
out their life eycles in the laboratory, because of their
possible value both in the classroom and in research
work. During a study of certain inseets found about
sheep manure, the ease was noted with which two
species of Leptocera (Limosina) were carried through
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from generation to generation in milk bottles or shell
vials, when sheep dung was used as food. The two
species studied, Lepfocera longicosta and Leptocera
ordinaria,* belong to the family Borboridae, formerly
in the old family Muscidae, and are not distantly
related to the Drosophilidae. In size also they ap-
proximate the smaller fruit flies, L. longicosta being
2.0-2.5 mm in length, and L. ordinaria 1.5-1.8 mm.
At Princeton summer temperatures the former eom-
pletes a life cycle in eleven to fourteen days, the modal
period being twelve days, while the latter is shorter
at nine to ten days. They are handled in fransferring
after the manner familiar with fruit flies, being posi-
tively phototropic and withstanding etherization well.
It is probable from our observations on nearly a dozen
generations that they may be maintained indefinitely
by successive transfers. While only two species are
here discussed, additional species of the same family
were encountered in our catches out-of-doors, viz.,

Leptocera frontenalis, Borborus equinus and Sphaero-

cerus subsultans, and they are probably susceptible
to similar handling.

These small flies of the genus Leptocera are numer-
ous about dung, especially sheep dung, during appar-
ently the whole of the summer season. They are
easily captured in the field with a sweeping net, or
at the windows of barns, where they gather in large
numbers at the top of the window-panes, and may be
collected by taking advantage of their positive photo-
tropism. Leptocera spp. are distinguished from the
other members of the family Borboridae? by the fact
that the fourth and fifth wing veins are incomplete
or obsolescent beyond the discal eell, as shown in the
accompanying text figure. L. longicosta may be read-
ily separated from L. ordinaria by the shape and
vestiture of the scutellum. The scutellum of L. longi-
costa, which is truncated at the rear giving it a
trapezoidal outline, bears four long scutellar bristles
and many dorso-scutellar bristles. That of L. ordi-
narig is shorter and rounded at the rear, and while
possessing the four rather long scutellar bristles, lacks
entirely any dorso-scutellar bristles. Additional char-
acters include the slightly smaller size of L. ordinaria,
as already mentioned, and the fact that individuals
of this species retain a lighter coloration on the lower
part of the head and thorax up to several days after
emergence, whereas in L, longicosta a nearly uniform
dark "coloration may appear within an hour. Eye
color in the former species is red; in the latter nearly
black. Some variation has been noted in these char-
acteristies, however.

1 We are indebted to C. W. Johnson, of the Boston So-
ciety of Natural History, for species classifications, and
to C. Jaynes, D. V. M., for certain preliminary observa-
tions on the breeding of one of these species,

2 Williston, ‘‘North American Diptera,’’ 1908 (8rd
ed.), p. 316.
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F1e. 1. Above: Posterior abdominal segments of male
and female Leptocera spp. Below: Wing
-venation in Leplocera spp.

Sexes are easily determined with the aid of a hand
lens or dissecting microscope in accordance with the
characters illustrated in the text figure. Occasionally
the anal plates of the female are not visible. Slight
pressure on the abdomen of an etherized individual
with a camel’s-hair brush will force the anal plates
beyond the edge of the last segment, if the individual
be a female.

In breeding the flies we have used sheep dung,
although it appears probable that other food materials
(“decomposing organic matter’?) may be used. Our
method was to collect sheep pellets, preferably fresh
samples, which were first crushed in water and then
boiled. This resulted in sterilizing the dung to a
large extent as well as permitting it to be brought to
a certain desirable consistency. After cooling, pint
milk bottles were about one fourth filled with the
cooked dung and plugged with cotton, after which
newly emerged flies were transferred to them. Flies
for breeding were allowed to remain in the bottles
seven or eight days, by which time the females have
laid most of their eggs. .

In an experiment, one male and one female L. longi-
costa, newly emerged, were placed in each of twenty-
four shell vials (length 7.5 em, diameter 2.0 cm), upon
the boiled dung food. Four females produced no
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progeny, but in the other twenty vials twelve days
after the parents had been transferred to them the
new generation began to emerge and was removed
daily. The parent flies were placed in fresh vials
after eight days in order to keep them separate from
the offspring. Parent females lived up to twenty-
three days, males up to twenty-four days. The num-
ber of progeny from the twenty fertile females ranged
from seven to 393, average 146.5 = 14.7, with a ratio
of 116 males to 100 females, the total count being
1,573 males to 1,356 females. Apparently virgin
females produce no progeny, following the usual rule
among the Muscidae.

It seems to us possible that Leptocera spp. as rep-
resentatives of a fly family, the Borboridae, which
are widespread if not cosmopolitan in nature upon
the dung of mammalia® with their small convenient
size, short life cycle, easily satisfied food conditions,
capability of continuing their life histories in the
now familiar laboratory milk bottle, and apparent
hardihood in withstanding repeated etherization, com-
bine a group of characteristics which might well make
them utilizable material for investigations in insect
physiology, genetics, ete. It may be mentioned in
addition that members of the Borboridae, both larvae
and adults, are reported as hosts of herpetomonads.*

J. W. Wison
NorMaN R. StoLn
ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH,
PrINCETON, N. J.

SPECIAL ARTICLES

THE SYNTHESIS OF PYRIMIDINE-
NUCLEOSIDES

TEE pyrimidine “uracil” can be expressed strue-
turally either by a lactim or, a lactam construction as
represented by formulas I and II, respectively. The
lactam form IX

N—C.OH
Ho.& bu

t—bu

NH—CO
cb ¢m

. b

is the stable configuration. Corresponding to these
two constructions we have also the alkyl derivatives of
uracil, of which the methyl compounds expressed by
formulas III and IV are the simplest -dialkylated rep-
resentatives. Both forms can be obtained without dif-
ficulty.

8 Howard, ‘“A Contribution to the Study of the Inseect
Fauna of Human Excrement,’” Proc. Wash., Acad.
Sciences, 1900, 2: 541-604.

4 Patton and Cragg, ‘‘A Text-book of Medical Ento-
mology,’? 1913, p. 311.

-
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N=C.OCH, CH,N—CO
GH.O.E &H cO CH
_.}EH CH,I'Q’—AH
11T IV

We now find—(1) that the lactim-ethers repre-
sented by formula III can easily be transformed by
molecular rearrangement into their isomeric lactam-
isomers IV, and (2) that this change is a progressive
one and is subject to experimental control. Complete
transformation of the dimethyl ether III to the pyri-
midine IV is accomplished by heating the lactim-form
slightly above its boiling point. A partial and se-
lective rearrangement is brought about at ordinary
temperature by treatment with methyl iodide, and
under such conditions only one lactim grouping is
destroyed leading to the formation of a 3-nitrogen
derivative. The pyrimidine III interacts, for example,
with methyl-iodide to form 2-oxy-3-methyl-6-metho-
xypyrimidine V. The same type of change can also
be brought about by interaction of 2, 6-diethoxypyri-
midine with methyl-iodide giving 2-oxy-3-methyl-6-
ethoxy-pyrimidine VI. Hydrolysis of the compounds
V and VI with acids leads to the formation of
3-methyluracil VII. The corresponding rearrange-
ments in the purine series are now under investiga-
tion.

N=—=—=COCH, 1'\]'=COC,]:I5
o E P i
CH,N——-——&H : CH,N-———-J?H
v VI
NH—CO
IO ([/;H
CHgN—.———(lJH
VII

The ease of molecular rearrangement of lactim con-
structions in the pyrimidine series, the Quantitative
nature of these transformations, and finally the defi-,
niteness of change leading always to the formation of
3-nitrogen compounds, led us to a study of the be-
havior of the dimethoxypyrimidine III towards bro-
motetraacetyl-glucose. We now wish to report in this
preliminary paper that this bromide interacts nor-
mally as an alkyl halide with the lactim compound
III, at a temperature of 50°, giving an excellent yield
of the pyrimidine-nucleoside derivative C,,H,,0,,N,
represented structurally by the formula VHI (C,
50.50 per cent., H. 5.8 per cent.).

N=C.OCH,

o ¢n
- b A—ba
(Ac)

I\
CHz.(T‘H.éH.CH.

Oi(Ac) O(Ae) (Ac)
VIII



