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Molting of Roaches without
Prothoracic Glands
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The prothoracic glands (p.g.) of insects are com-
monly regarded as essential for the initiation of molt-
ing and metamorphosis. This view is well supported
(1), but on analysis the evidence, although it is ex-
tensive, proves to have been derived mainty from one
type of experiment in which glandular tissue is im-
planted into body parts that lack the p.g., and the
molting of these parts is taken as proof of p.g. fune-
tion. Technical difficulties have in the past prevented
the alternative approach of extirpating the p.g. in
immature individuals.

In roaches, the glands were first identified on histo-
logical grounds by Scharrer (2) as a flat layer of cells
investing a pair of slender prothoracic muscles. That
these structures could induce molting was demon-
strated by Bodenstein (3), who implanted them into
adults, which then molted, although ordinarily they
never do so because their own p.g. have degenerated.
The success of such experiments was the result of the
discovery (3) that regression of the p.g. could be pre-
vented by removing the corpora allata.

In contrast with many other insects, the location
and structure of the p.g. in roaches encouraged the
belief that these glands could be removed from im-
mature specimens without killing them. This note re-
ports the outcome of such operations.

The procedure is the relatively simple one of cutting
three of the peripheral attachments and pulling the
glands out by means of the fourth. The principal diffi-
culties are that the glands are hard to see and that
they are frequently attached by fine tracheae to other
tissues, with the result that they are likely to break
when removal is attempted. Nevertheless, they may be
removed easily from a fair proportion of individuals.

From some 200 operations attempted on nymphs of

Table 1. Removal of prothoraciec glands: molting be-
havior in the first postoperative instar.

Per-
Molted Molted ecent-

Diagnosis Total Died to to age
adults nymphs molt-

ing

Extirpation complete 80 7 13 60 91
Extirpation probable 7 0 0 7 100
Extirpation partial 15 3 1 11 80
Sham operation 10 2 0 8 80
Reimplanted p.g. 19 2 0 17 89
Extra p.g. implanted 5 0 2 3 100
Unoperated eontrols 20 0 4 16 100
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Periplaneta americana L., 80 specimens survived with
what were considered complete extirpations. These
were held individually for observation; to my sur-
prise, most of them presently proceeded to molt. In
fact, no difference could be detected between their
molting behavior and that of various types of controls,
which included unoperated individuals, animals with
sham operations, others with reimplanted glands, still
others with partial extirpations or with added super-
numerary glands, and so on (Table 1). Many of the
p.g.-less specimens molted on a mnormal schedule
through several instars and became normally repro-
ductive adults.

In view of these results, and assuming that molting
in the nymphal roach follows the usual sequence in
which the p.g. are stimulated by the periodieally acti-
vated brain to release a substance that evokes the
molting response, we are forced to conclude that
Scharrer’s organ cannot be the only source of p.g.
hormone in immature Periplaneta. There is at present
no evidence to indicate what the supplementary source
may be, and it appears that considerable further ex-
perimentation will be required for its identification.
Meanwhile, these observations serve to emphasize the
fact that hormonal relationships in insects are actually
more intricate than is sometimes assumed in schemes
constructed on the basis of the limited types of data
currently available.
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X-ray Examination of Molecular Config-
uration of Asparagine in Crystalline
L-Asparagine Monohydrate

Yoshihiko Saito,* Octavio Cano-Corona,t
Ray Pepinsky
X-Ray and Crystal Analysis Laboratory,
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Pennsylvania State University, University Park

Although asparagine and glutamine are similar
with regard to the presence and arrangement of the
three functional groups —NH, —COOH, and
—CONH, and differ only by the existence of one
more methylene group in glutamine, differences exist
in their properties and behavior that would not be
expected of true homologs. These differences have
been summarized by Steward and Thompson (1).
Crystalline glutamine has a straight-chain form (2).

435



(@

s

N
i

N,

A
Ve,
7
@Oz .

4

|

ZZ

2

L g

Fig. 1. Electron density map of asparagine monohydrate,
projected on y-2 plane, with molecule superposed.

Steward and Thompson have suggested that the
properties of asparagine may be due to the formation
of a cyclic structure, with the carboxyl combined in
the ring; and they indicate how some aspects of the
behavior of this mole¢ule may be accounted for by
such a structure. Huggins (3) has suggested an
alternative structure in which the carboxyl and amide
groups are coiled so that these two groups are in
proximity.

At the suggestion of Steward (4), an x-ray struec-
ture analysis of asparagine has been carried out, in
the hope that information might be derived which
would shed light on the differences in behavior be-
tween asparagine and glutamine. The cell and sym-
metry of asparagine were first reported by Bernal
(5), but his analysis was not carried to the point
where the molecular shape and association could be
established.

Single-crystal patterns from the L-asparagine mono-
hydrate C,HgO,N,-H,O (4) provide the following
information: (i) ¢=5.58+0.01 A, b=9.83+0.02 A,
and ¢=11.81+0.02 A; (ii) space group P2,2,2;; and
(iii) 4 molecules per cell. Three-dimensional data have
been collected with CuKoa radiation and a Weissen-
berg camera. Interpretation of a three-dimensional
Patterson map, computed on X-RAC (6), provided a
successful trial structure. Successive refinement of an
electron density projection on (100), using X-RAC
and S-FAC alternately, resulted in the electron den-
sity contour map shown in Fig. 1. All atoms are
clearly resolved, and the y and z parameters are suffi-
ciently accurate to permit . caleulation of a three-di-
mensional density distribution, which is now being
refined.

From the (100) projection of Fig. 1 and packing
considerations, the general features of the structure
are clear. The succinic acid part of the molecule is
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in a trans-configuration. A similar configuration is
found by Pasternak, Ikatz, and Corey (7) in glyeyl-
L-asparagine. The structure is held together by a
three-dimensional network of hydrogen bonds. A
water molecule appears nearly at the center of a
tetrahedron formed by three oxygen atoms and the
nitrogen atom of the o-amino group.

Even in its present stage, this analysis clearly re-
veals that the cyclic structure is not present in the
crystalline monohydrate. This, of course, does not
establish that such a cyclic configuration is impossible
in solution.
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Hyperconjugation in Ketene Dimer

Richard H. Wiley

Department of Chemistry, College of Arts and Sciences,
University of Louisville, Louisville, Kentucky

The 3-butenoic B-lactone structure (I) for diketene
is fairly conclusively established by ozonolysis, which
gives formaldehyde and malonic acid (1); by bromi-
nation with N-bromosuccinimide, which gives only
B-bromoacetoacetic derivatives (2); and by metha-
nolysis with methanol-d, which gives only methyl
v-deuteroacetoacetate (3). Adequate explanations for
the reactions of diketene based on the 3-butenoic
B-lactone structure are necessary to complete the gen-
eral acceptance of this structure because the acetyl-
ketene structural possibility offers such obvious and
convenient explanations for most diketene reactions
that there is a persistent tendency (3, 4) to use this
acetylketene structure in describing diketene reac-
tions. The purpose of this comment is to point out
that hyperconjugation possibilities, along with trans-
formations based on accepted analogies and resulting
from sueh possibilities, which are present in the
3-butenoic B-lactone structure, provide a simple and
previously unnoted explanation for diketene reac-
tions.
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