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The Determination of Some Combina-
tory Numbers concerning Groups, Graphs
and Chemical Compounds.—DPolya [Acta. Math.,
B. 68, (3—4), pp. 145-253] has solved very interest-
ing problems in this extensive article which
are of great value for the organic chemist.
(fayley had determined the number of topologically
distinct graphs which has been generalised in a
very extensive manner by IPolya. The fundamental
mathematical problem which he solves and on
which he bases his results concerning the number
of structire-isomers and sterio-isomers of some
organic compounds is the following :

Let oM, (/)*2),. . ..ete., be a collection of packets,
[IIe uses the word figure to emphasise its connec-
tion with the applications.] each of which contains
a number of red, blue and vyellow balls. All
of them are supposced to be distinct from one
another. Let W) contain a, red balls, Br blue
balls and ¥, yellow balls. Let agm be the
number of packets among these such that
arx =k, Bx =1, ra =m. letAbea permutation
group of s elements of order 4. let /ev/-] Furee ge
be thenumber of permutations of A of type[j;, ja,
gsl,i.e., the permutation when 1*esplved into cycles
in the ordinary way contains j,, r-dimensional
cycles. Let us consider [éy, ¢ 5] an arrange-
ment of ¢ packets taken out of the given collection
of packets, it being understood that a packet of
the collection may occur any number of times in
this arrangement. lLet the total number of red,
blue and yellow balls in this arvangement be
Iz, I, and m respectively. Two such arrangements
are considered to be equivalent w.orif. A when
there exists some permutation of A  which
carries one into the other. The problem to be
anlved is the determination of the total number
Az of such arrangements (containing £ red
balls, I blue balls, m yvellow balls) which are not
equivalent w.r.f. A, Tor this purpose he con-
siders the series

(@ u 2) = 2 apim xF '.‘/Z 2™
(kIm)
and F(x, 4. 2) = 2 Apim ak gl 2
and derives the fellowing functional equation
between them.
Lot
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be called the eyele-show-er of the group [called
the haupl-characteristic in the theory of represen-
tution of groups].

1 ¢ .
Then F (2,y,2) =3 (% Rjsa . gy LS (@, s 20130

[F (@2, y?, 221 [f (2, g, 29))is -+ ete.
By means of this functional equation the co-
eflicients can be determined in a recursive way.

The proof he gives is very interesting. anﬂ
comparatively simple. As a special case of this
problem he gives an interesting particular ex-
ample. Suppose there are 3 red balls, 2 blue
balls and one yvellow ball. We can place these

. 61
at the six verteces of a regular octaliedron in 3727

different ways as is known from clementary
permutation theory. Now suppose that we
consider two such placings as not distinet if we
could turn the octahedron in such a way that
the former arrangement goes over into the latter.
Then a particular case of this general problem is
the determination of the total number of distinct
arrangements with the modification. It comes
out to be 3.

In a chapter of this article he treats of the
problem of the distinct number of trees, i.e.,
one dimensional graphs which satisfy certain
conditions. Thereby he precises various earlier
definitions. The structural formula of a chemical
compound can be considered as a topological tree.
It may have to satisfy various conditions. If
we consider the structural formula of paraffin, we
casily see that if it contains » carbon atoms,
it must contain 2n + 2 hydrogen atoms. The
tree that corresponds is a free-tree, i.e., no
single atom in it is specialised. If we consider
an alcohol of the form (,H,,+;OH there
corresponds a tree with « specified roof, where
the OH-radical in the structural formula must
be considered as the root. He considers the OH-
radical as the root. Then there will be three
principal branches starting from the carbon atom
to which the OH-radical is attached. According
as the models we consider are the stereo-models,
planar models or the topologically distinct models
we have the permutation groups [of the principal
branches] to be A; the alternate group, Z; the
cyclic group, or S; the symmetric group. The
principal branches are considered as the packets
of the mathematical problem. It is clear that
we have only one variable z instead of a, v and =
and both I' (x) and f (2) are easily expressed in
terms of r(x), s(a), ete. By means of this analysis
he obtains a series of interesting functional
equations of these functions some of which are
given below :— '

(1) Let p, be the number of structurally
distinct theoretically possible parvaffing of the form
Cpllypte and Ry, be the number of structure
isomers of the form C,Hay, +,0II. Let » (2) =
2 Ry, 2. Then we have the following functional
equation for the determination of Rn
3 (@) 4+ 3r (@) r (x?) + 2r (23)

6
Py also can be calculated from r (x) by means of
a slightly complicated formula.

(2) Let S, be the number of stereo-isomers
of alcohol of the molecular formula C,H,; + 10H;
and Q, the number of stracturc-isomers of
alcohol of the molecular formula € H,,; 4+ O
without any asymetric carbon atom. If

s (@) = 8y + S X 4~ Spa* -+ S, fr3 d e
and ¢ (x) = Qo + Qu& - Quz® + Q32® + ....
then . 5 .

sm=1+xﬁiﬂ%i&_
g @) =1+ aq ) q(2?).

From S, and Q, the number of stereo-isomers of
araffin of the molecular formula C,Hyr4e = on
and K,, = the number of structure-isomers of

rg)=1-+ux-
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Paraftin CpHypry without asymietric carbon atoms
wan be casily caleulated. ‘
It is interesting to observe that ¢ (x) is also
equal to the continued fraction
1 @ atat
D T R et
which is easily derived from its functional
equation. Il has also determined some upper
bounds for these numbers and discussed the
asymptotic behaviour of these as n —> oo.
Tor this purpose he has denoted the radius of
convergence of these power geries by k. p and ¢
and has proved at fivsh
Il>k>p >0

0
okl n

T—

1‘:4
27
also that each of tliese fanctions has only one
singular point on their respective civeles of
convergence, the point being a pole of the first
order for ¢ fz) and algebraical branch point for
the others. By means of the following theorem,
viz.,
W f (a) = ag -Fagx |-reefapa? Ao
has & = 1 as the only singular point on its circle
of convergence || =1, and in the neighbour-
hood of 1

Flay=( —a)Sg(x) | (1 —a2)7h)
where ¢ (@) and h () are regular at x =1,

-1 %—3, [where g (1) == 0]

G > ebe.,

s>t = 0then «y ~ n'

he has proved various asymptotic formule.

Some are given below :—

b . ]
== where b is some constant,
RV

3
I{” = P-” ‘”;-2 .
QR S =g n -¥, ete. e has also deter-
mined the same numbers for substituted paraffins,

ete.
K. V. 1.

Studies in the Synthesis of Flavonols : The
Oxidation of Flavindogenides.—Algar and
(larey in the course of their experiments on the
synthesis of flavonols (Proc. Roy. Lrish Acad., 1937,
44, B, 37-13), have described the oxidation of a
few 3-arylidene flavanones by potassium per-
manganate, when 3-hydroxy-3-henzoyl-flavo-
nones were obtained. The oxidation procducts on
sentle hydrolysis with alkali gave the correspond-
ing flavanol and the acid RCOOLL and on treat-
ment with cold acetic anhydride and sulphuric
acid, a monoacetate. The product obtained on
boiling with acetic anhydride and sodium acetate
had the same molecular formula as the starting
hydroxy flavanone but its exact nature is still
somewhat doubtful. The oxidation products
showed no colouration with alcoholic ferric chlo-
ride but dissolved in concentrated sulpburic acid,
a green or voilet fluorescence developed on
standing. The products obtained by applying the
above reactions to 3-benzylidene-flavanone,
3-anisylidene flavanone, 3-piperonylidene flava-
pone and 3-benzylidene-3’, 4’-methylenedioxy
flavanone have been described.

Synthetic Cyperones and Their, Comparison

with a- and B- Cyperones.—a- and f-cype-
rones occurring in the oil of the tubers of
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Cyperus rofundus have been synthesised by two
different methods (P. S. Adamson, P. (', MeQuil-
lin, Robert Robinson and J. [.. Simonsen, J.C.S.
1937, 1576-1581) and the synthetic products
have been found to be structurally identical witl
natural compounds, thus establishing the covrect-
ness of the constitution assigned to the eyperones.
J.hc application of the elegant cyclic ketone synthe-
sis of du Feu, McQuillin and Robinson by conden-
sation of [-diethylaminopentan-3-one and the
sodio-devivative of {-dihydrocarvone and subse-
quent dehydradion with sodium ethoxide gives
a-cyperone, and dehydration by cold 30 per cent.
sulphuric acid gives B-cypm‘one. The synthetic
a-cyperone had lower optical activity than the
natural ketone, the density, refractive index and
boiling point being almost the same. The semi-
carbazone of the racemised synthetic a-cyperone
was crystallographically  different from that of
natural a-cyperone, though polymorphism was
not excluded. In the alternative method, the
sodio-derivative of I-dibydrocarvone is condensed
with ethyl-B-chloropropionate and then with
ethyl oxalate in alcoholic solution, ethyl-3-car-
bethoxy-l-methyl-1-isopropyleyclohexan-2-one-1-f£ -
propionate being obbained after removal of CO,.
The keto-acid obtained on hydrolysis was ester-
fied and then condensed with zinc and ethylg-
bromopropionate.  On hydrolysis of the main
product, a ketone closely resembling §-cyperone
was obtained. The semicarbazones of the synthe-
tic B-cypm'()ne by the two methods had identical
m.p. and the rotatory power was not very different.
The cyperones get readily racemised.

Production of the Latent Photographic
Image by Hydrogen Peroxide.— Besides radio-
activity, phosphorescence and heat, traces of
hydrogen peroxide are found to produce latent
images on the photographic emulsions.  The
offect of increasing concentration of hydrogen
peroxide has been found to be similar to that of
increasing light intensity.  The reaction is initially
of the second order, the decrease of the apparent
order of the net reaction with increasing density
being probably due to a reverse reaction, causing
developable grains to become undevelopable.
An optimum concentration for the production of
the maximum density of the latent photographic
image by hydrogen peroxide in aqueous solution
is indicated (Merton W. Jones and Julian M. Blair,
Jowrnal of Chemical Physics, 1937, 5, 835).

K. 8. Rao.

Glaciers and Glacial Lakes of the Wicklow
Hills.—In a paper on “ A map of the glacier
lakes and the local glaciers of the Wicklow Lills ”
Charlesworth (Iroe. Roy. Irish  Aead., Section
B, 44, No. 3) records further investigations
of the glacial events in the Wicklow region
during the later stages of the glacial period.
After describing the local glaciers, the author
gives a detailed account of the glacier lakes on the
eastern and western sides, and illustrates his
observations with a map. It is hoped in this
way to help to visualise the further problems
that may remain to be solved, in particular the
consequences which may be expected to flow
from the relationship of the products of the
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local glaciers to the lacustrine sediments of the
glacier lakes.

The Meiotic Divisions in the Spermato-
genesis of Ichthyophis glutinosus.—- The matura
tion divisions in the testis of [fchthyophis are
described by B. R. Seshacharv (Zeitseh. f. Zell.,
1937, 27, Part 2). The primary spmumtocyteh
which are the products of division of the sperma-
togonia cmbark on the prophase of the first
division after a briet period of rest. "The leptotene
filaments are formed soon alter and the polar
orientation of the filaments vesults in a leptotene
bouquet. Parallel conjugation of the leptotene

filaments gives rise to the thicker pachytene
threads., the conjugation beginning at the
proximal pole. When the fusion between the

apposing filaments is more or less intimate the
polavisation is lost and immediately after, splits
appear along the threads at intervals, giving
rise to the diplotene stage. The diplotene is
tollowed by a pronounced and conspicuous
diffuse stage where all  individuality of  the
chromosomes is temporarvily lost, the nucleus
itself becoming a faintly staining reticulum, in
its greatest developments.  Soon, the chromo-
somes emerge from the diffuse mass and the
bivalents which now appear more or less clear,
twist about each other giving rise to the strep-
sinema. A condeusation and contraction of the
chromosomes give rise to the diakinesis where
21 deeply staining tetrads of different forms
are seen arvanged pompho ally inside the nuclear
membrane. The spindle is formed between the
centrioles, the nuclear membrance is lost and the
tetrads take their place on the spindle. 21 tetrads
:an be clearly seen in the metaphase plates of
the division, the four components of each tetrad
being seen clearly for the first time in anaphase.
A conspicuous Interkinesis separates the first
and second divisions, when the nucleus resumes
the appearance of a faintly staining network.
The second division follows quickly separating
cach dyad into two monads. 21 dyads are seen
in the metaphase plates of this division, while
21 monads can be counted in the anaphase plate.
The resulting cells are the spermatids.

Chromosomes of Pyrgomorphinae.—An exa-
mination of the chromosomes of cight genera of
Pyrgomorphinae has been made by T. Rama-
chandra Rao (Journ. Morph., Scptember 1937,
16, No. 2). In the spermatogonia of all tho
gepera studied, there are 19 rod-shaped telomitic
chromosomes whlch differ considerably vegarding
their actual sizes in the different genera. Ilow-
ever, an analysis of the mcasurement of second

spermatocyte  chromosomes shows that as
rogards proportional sizes and inseration there

is some degree of uniformity within the sub-
family. n Aularches, Atractmorpha, Chroto-
gonus, Colemunia and Pyrgommorpha, the mem-
Lers of the smallest pair of autosomes appear as
roundish or oval bodies and are comparable in
shape, relative size and behaviour with the
‘ small’ dot-like chromosomes of the general
Acrididee, while in Orthacris and Zarytes they
are not so and merge into the gener al series.
The sex chromosome is the Lu‘s:est one in the
complexes, or the second largest as in Pcecilo-
cerus, The usual forms of tetrads occur in the
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s;‘)e»rm-x’rocytcs. It is found that the number of
ring tetrads in any genus depends upon the
leneth of the chromosomes; in genera with
longer chromosomes there are more of them
than in genera with shorter ones. While no
final explanation has been offered regarding the
chromosome velationship between this sub-
family and the other Acrididee, some points
arising ont of the present study have been
bmcﬂv discussed, and it is shown that a simple
process of olmunat]on of two pairs is not sulfi-
cient to explain the smaller chromosome num-
ber in Pyrgomorphine.

The Occurrence of V-shaped Centrioles in
the Spermatocytes of some Neuropteran In-
sects.--—Among the insects several species of
Lepidoptera, e ymenoptera and Orthoptera have
been reported upon with regard to the structure
and behaviour ol their centrioles. And the work
previously done has been summarized bv Johnson
(Zeit. Wiss. Zool., 1931, 140, 116-62); and
recently by Risley (Zeit. lVZ.sns-. Zool., 193(‘), 148,
133-58). DBut the group, Neuroptera, had re-
mained unknown in this direction.

In a recent paper with the above-mentioned
title (Annota. Zool. Japan, Septeruber 30, 1937,
16, No. 3), J. J. Asana and 8. Makino record
their observations on a comparative study of the

Centrioles in the species representing the
Neuropteran genera, Palpares, Macronemurus,
Myrmeleon. Myrmeceelurus and Neuroleon.

The two V-shaped centrioles, with their widely
diverging, thin rod-like arms, come to lie at the
opposite poles as the metaphase spindle of the
primary spermatocyte is formed. The concavity
of the V-shaped centrioles is sometimes directed
towards the ecquatorial plate of the spindle and
sometimes away from it. In the telophase of
the primary spermatocyte division, the two arms
of cach of the “two V-shaped centrioles break
apart, and as two slender, rod-like bodies they
enter into interkinesis.

These centrioles of the Neuropteran species
materially differ in shape and length of their
arms from those of Lepidoptera. They also
differ, though not so widely, from those of
Crthoptera. But curiously enough Neuroptera
show greater resemblance in the shape of their
conbmoles to Chelonia, recently investigated by
Risley (1936) in his paper above cited.

A Trichomonas from the Blood of a
Hamster.—Trichomonads from Mammalian blood
are rare and W. L. Yakimoff and A. I. Sprinholz-
Schmidt (Journ. Roy. Micros. Soc., September
1937, 57, Part 3), report the occurrence of a
Tritrichomonas from the blood of Cricelulus

Sfurunculus. A broad spindle-shaped body,
a central axostyle protruding posteriorly as a
spine, an anterior elongated nucleus, and

three anterior and one posterior flagella charac-
cterise the animal. A few ~metachromatic
granules were also found in the cytoplasm.
Thoucrh the examination of the blood was done
after the death of the host, there is every reason
to helieve that they are mormally parasites in
the blood of the host and their presence in blood
is not due to secondary invasion from the ali-
mentary canal,



