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The Determination of Some Combina-
tory Numbers concerning Groups, Graphs
and Chemical Compounds —Polva [Acte Math ,
B 68 (35-4), pp 145-2573] has solved very 1nterest
g problems 1m this extensive article which
are of great wvalue for the organic chemist
Cavylev had determined the number of topologically
distinct graphs which has been generalised 1n a
very extensive manner by Polya The fundamental
mathematical problem which he solves and on
which he bases his results concerning the number
of structire 1somers and sterio isomers of some
organic compounds 18 the following

Lot t;f)‘”, t;f;‘m, etc be a collection of packets,
[ He uses the word figure to emphasise 1ts connec
tion with the applhecations ] each of which contains
a number of red blue and 3yellow balls  All
of them are supposed to be distincl from one
another Let ¢W contamm a, red balls B blue

balls and y, yellow bails Let azy be the

number of packets among these such that
ax =k By =1 rp=m 1letAbea permutation
group of s elernents of order 2 Let A , 5

2
be the number of permutationsof A of typels; 72
7s] 1 e ,the permutation when resolved into cycles
in the ordinarv way contains j, v dimensional
cycles Let us consider [, . ¢h,] an arrange
ment of s packets taken out of the given collection
of packets, it being understood that a packet of
the collection may occur any number of fimes 1
this arrangement I et the total number of red,
blue and yellow balls 1n this arrangement be
k, I, and m respectively Two such airan_ements
are considered to be equvalent 2w r{ A when
there exists some permutation ¢f A which
carrics one into the other ‘The pioblem to be
solved 1s the determanation of the total number
Azim of such arrangeruents (containing % red
balls, I bhie balls m 3jellow balls) which are not
equivalent wrt A TFor this purpose he con
siders the series
I (x4, 2) = 2 ailm ¥ y! z7
{(klm)
and F (x, ¥, 2) = 2 Asim zk yf 27
and derives the following functional equation

between them
Let

jﬂ fl f1 fg.iz fﬂjl

be called the cycle show er of the group {[ecalled
the haupt characteristic 1n the theory of represen

tation of groups]
1
Then F (z y,2) = 7 {E hise g, 0 (2, 9, 2)]01

[f (22, y°, 22 [f (23,93, 2%)}]h + etec

By means of this functional equation the co
efficients can be determined 1n a recursive way

The proof he gives 18 very nteresting and
comparatively simple As a special case of this
problem he gives an mteresting particular ex-
ample Suppose there are 3 red balls 2 blue
balls and one vellow ball We can place these
at the six verteces of a regular octaliedron in 3?—;”

different ways as 13 known from elementary
permutation theorv Now suppose that we
consider two such placings as not distinet 1if 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 1s
the determimation of the total number of distinct
arrangements with the modificat on It comes
out to be 3

In a chapter of this article he treats of the
problem of the distinct number of trees 1¢
one dimensional graphs which satisfy certamn
conditions  Thereby he precises yvarious eailier
defimftions The structural foimula of a chenncal
compound can be considered as a topological tree
It may have to satisfv various conditwons If
we considor the struetural formula of pawrathin we
easily see that if 1t contains n carbon atoms
1t must contain 2n -+ 2 hydrogen atoms  The
fre¢c that cotresponds 15 a freelree 1€, MO
single atom 1n 1t 1s speciahsed If we consider
an alcohol of the form (,,H,,;,+;0OH there
corresponds a tree 1w ith o specified 100l where
the OH radical in the structural formula must
be considered as the root He considers the OI1
radical as the root 'Lhen there will be three
principal branches starting from the carbon atoru
to which the OH radical 1s attached Accoiding
as the models we consider are the stereo models
planar models or the topologicallv distinel models
we have the purmutation group [of the principal
branches] to be A, the alternate group, Z; the
cyclic group or S; the symmetric group The
principal branches are considered ag the paclhets
of the mathematical problem It 1s clear that
we have only one varable # instead of z, ¥ and =
and both F (2) and f (x) are eastly expressed 1n
terms of r{x), s(x) etc Bv means of this analysis
he obtains a series of i1nteresting functional
equations of these functions some of which are

given below —

(1) Let p; be the number of structurally
distinct theoretically possible paraffins of the form
CuHouto and R, be the number of structure
1somers of the form C,;;H,, + 1OH Let 7 () =
2 By x?® Then we have the following functional
equation for the determination of Rn

3 (. 2
rey=1+z (~“}+"f(m>g(m)+2r(m3}_

py also can be calculated from » (v) by means of
a slightlvy complicated formula

(2) Tet 8, be the number of stereo isomers
of alcohol of the molecular formula ) H,, + ;OH
and the number of structure isomers of
alcohol of the molecular formula O, H,, 4+ ;OH
without any asymetric carbon atom IE

8 (iﬂ) = Sﬂ - Sl}‘" i Saﬁa -+ Sﬂ m'a +
and ¢ (r) = Qo + Q¥ + Qur* + Q2® +
then . o0 (s
a(e)=1-+g H(m)-};g(m)
g(x) =1 axq(r)qaV)

From ], and Q4 the number of steren-lsemers of
paraffin of the molecular formula CzHgyee = o
and K, = the number of structure-isomera o
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Paraffin 'y, 4+ without asymetric carbon atoms
can be easily calculated
It 12 1nterrsting to observe that ¢ (x) 18 also
equal tn the continued fraction
. x x%
1 — 1 —1—
13 easily denved from its functional
rquation He has also determined some upper
bounds for these numhbers and discussed the
asymptotic hehaviour of these as »n — oo
For this purpose he has denoted the radius of
convergence of these powerseries bv k' p ando
and has proved at first
l>k>p >0
g > 2*% etc

v

] —

which

also that each of these functions has only one
singnlar point on their respective circles of
convergence the point being a pole of the first
order for g ‘z) and algebrawal branch point for
the others Bv meanxz of the following theorem,

viz ,

Hf@E)= e -+ max+ + apa” -+

has # = 1 as the only singular point on 1ts circle
of convergence || =1 and in the neighbour
hood of 1

fl)=0 —2a) g + (1 —a)7 h(z)
where ¢ (r) and h {(x) are regular at « =1,

~ a1 % [where ¢g (1) == 0]

asvinptotic formula

s>t = 0then ay

he has proved wvarious
Some are given bhelow —
3 b

R,=p”n?2 where & 1s some constant,

2 7

3
Q, =7, 8, = g"n %, etc He has also deter
muned the same numbers for substituted parattins,
ete

K VI
Studies 1n the Synthesis of Flavonols The
Ozxidation of Flavindogenides \lgcar and

(Carey in the course of theour experiments on the
synthesis of flavonols (Pr « [ 1 vh dewd , 1937,
44, B4 37 13), have described the oxidation of a
few 3 aryhdene flavanoncs by potassium per-
manganate when 3 hyvdroxy 3 benzovl Hwo
nones were obtaimmed " he oxadation products on
gentle hydrolysis with alkali gave the correspond
ing flavanol and the acid RCOOII anl on treat
ment with cold acetie anhvdride and sulphurie
acid a monoacetate Tle product obtained on
bothing with acetic anhydride and sodium acetate
had the same molecular formula as the starting
hvdreoxy flasanone but 1ts exact nature 1s still
somewhat doubtiul The oxidation products
showed no colow ation with alcoholic ferric chlo
ride but dissolved 1m concentrated sulphuric acid,
a green or vollet fluorescence developed on
standing The products obtamned by applymng the
ahove reactions to 3 benzyvlidene flavanone,
3 ansvhidene flavanone, 3 piperonylidene flava
none and 3 benzylidene 3, 4 methylenedioxy
flavanone have been described

Synthetic Cyperones and Their Comparison

with a- and B- Cybperones —a and B cype
rones crccurrmgﬁ ‘n the o1l of the tubers of
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Cyperus rolundus have been svnthesised by two
different methods (P S8 \Adamson, F ( McQuil
hn Robert Robinson and J 1 Simonsen, J (" 9,
1937, 1576 1551) and the synthetic products
have been found to be structurallv identical with
natural compounds, thus establishing the correct
ness of the constitution assigned to the eyperones
Th~ apphcation of the elegant cychc ketone synthe
s15 of du Feu McQuillin and Robinson by conden
sation of [ diethylaminopentan 3 one and the
sodio-derivative of ! dihydrocarvone and subse
quent dehydradion with sodium ethoxide gives
a cyperone and dehydration bv cold 50 per cent
sulphuric arid gives § cyperone The synthetic
a cyperone had lower optical activitv than the
natural ketone the density refractive index and
boiling pownt being almost the same The semn
carbazone of the racemised synthetic a cyperone
was crystallograplucally different from that of
natural « «vperone, thou,h polymorphism was
not excluded In the alternative method the
sodio derivative of [ dihydrocarvone is condensed
with ethyl 8 chloropropionate and then with
ethyl oxalate 1n alcoholic solution ethvl 3 car
bethoxy 1 methvl 1 1sopropylcyclohexan 2 one 1 8
propionatve bemmg obtained after removal of CO,
The kheto acid obtamed on hydrolysis was esteri
fied and then condensed with zine and ethvl a
bromopropionate  On hydrolysis of the man
product a Letone closely resemblins B cyperone
was obtained The semichrbazones of the syunthe
tic B cyperone by the two methods had rdentical
m p and the rotatorv power was not very different
The cvperones get readily racemised

Production of the Latent Photographic
Image by Hydrogen Peroxide —Besides radio
actinitv, phosphorescence and heat traces of
hy drogen peroxide are found to produce latent
mages on the photographic emulsions The
effect of mmcreasing concentration of hyvdrogen
peroxlde has been found to be similar to that of
increasine 1_ht intensitv The reaction 1s 1nitially
of the second order, the decrease of the apparent
orier of the net reaction with increasing density
being probably due to a reverse reaction, causing
developable gramns to become undevelopable
An optimum concentration for the production of
the maxamum denstity of the latent photographic
immage bv hvdrogen peroxide 1n aqueous solution
15 1Indicated (Merton W Jones and Julhian M Blar,
Journal of Chemical Physwes, 1937, 5, 835)

K S 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 Hills

Charvlesworth (Proc FHoy Irish deud, Section
B, 44, No 3) records further investigations

of the glacial events 1in the Wicklow region
dunng the later stages of the glacial perod
After descrbing the local glaciers the author
gives a detailled account of the glacier lakes on the
eastern and western sides and 1llustrates his
observations with a map It 1s hoped 1n this
way to help to wisualise 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 lacustrme sediments of the
glacier lakes

[ —

The Meiotic Divisions in the Spermato
genesis of Ichthyophis glutinosus ~-1 he matura
tion divisions in the testis of Ichikyophis are
described by B R Seshachar (Zeusch [ Zell,
1837 27, Part 2} The primary spermatocytes
which are the products of division of the sperma
togoma embark on the prophase of the st
division after a bmef period of rest The leptloti ne
filaments are formed soon after and the polar
orientation of the filaments results 1 a leptotene
hougquet Parallel conjugation of the leptotrne
filaments gives rise to the thicker pachvtene
threads, the conjugation begmnning at the
proximal pole When the fusion between the
apposmg filaments 1s more or less imtimate the
polarisation 15 lost and mmmediatelv after splits
appear along the threads at inte vals piving
mse Lo the diplotene stage The diplotecne 1s
folowed by a pronounced and conspicuous
diffus~ stage where all mdividaity of the
chromosomes 1s temporarily lost the nnclcus
1tself becoming a faintly stawng reticulum 1n
1ts 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 mse to the strep
sithema A condensation and contraction of the
chromosomes give rise to the diakinesis where
21 deeply stamning tetrads of different forms
are seen arranged peripherally mmside the nuclear
membrane  The spindle 1s formed between the
centrioles, the nuclear membirane 1s lost and the
tetrads take their place on the spindle 21 teti1ads
can be clearly scen 1n the metaphase plates of
the division the four components of cach tetrad
being seen clearly for the first time 1n anaphase
A conspicuous 1nberkinesis separates the first
and second divisions, when the nucleus resumes
the appearance of a fammtly staining netwoik
The second division follows quichly separating
each dyad into two monads 21 dvads are seen
m the metaphase plates of this divisicn, while
21 monads can be counted wn the anaphase plate
The resulting cells are the spermatids

—

Chromosomes of Pyrgomorphinae —An exa
mination of the chromosomes of eight genera of
Pyrgomorphine has been made by T Rama-
chandra Rao (Journ Morph September 1937,
16, No 2} In the spermatogomia of all the
gepera studied, there are 19 rod shaped telomitic
chromosomes which differ considerably regarding
their actual sizes 1in the different genera How
ever an analysigs of the measurement of second
apermatocyte chromosomes shows that as
regards proportionsl s1zes and inserstion there
15 some degree of umformity within the sub
tamily In Auwlarches  Atractmorpha  Chroto
gonus, Colemanmia and Pyrgomorpha, the mem
Lers of the smallest pasr of autosomes appeay as
roundish or oval bodies and are comparable 1n
shape relative size and hehaviour with the

small  dot hke chromosomes of the general
Acnididae, while 1in Orthacris and Zarytes they
are not so and merge into the general series
The sex chromosome 18 the largest one in the
complexes, 01 the second largest as 1n Pascilo-
cerus  The usual forms of tetrads occul in the

Kesearch [tems

307

spermatocytes It 1s found that the number of
ring tetrads m any genus depends upon the
length of the chromosomes, 1n genera with
longer chromosomes there are more of them
than 1m genera with shorter ones While no
final cxplanation hag Yeen offered regarding the

chromosome relationslup  between tlis sub
family and the othet \cnmididaee  some  points
aristmg ont of the presemt study have been

brieflv discussed and i1t 1s shown that a simple
process of elimunation of two paiwrs s not sulf
cient to explain the smaller chromosome num
ber 1n Pyrgomorphinme

The Occurrence of V-shaped Centrioles in
the Spermatocytes of some Neuropteran In-
sects Among the msects several species of
L pidoptera  Hymenopteia and Oithoptera have
been yeporled upcn with regard to the structure
and behaviour of their centroles And the work
previously done has been summarized by Johinson
(Zcid  Waiss Zool 1831 140 116--62) and
recently by Rasley (Zed H ss Zool, 1936 148
1353 »8)y But the group Neuroptera, had re
mained unknown in this direction

In a recent paper with the above mentioned
title (4dnnote Sool .Japan Septewmber 30 1937,
16, Do 3) T T Agana and S Makino rvecord
theit obseryations on a I"ﬂ]‘l‘]l’]ﬂ[‘ﬂbllﬁ stu 1} ot {he
Centrioles 1 thce  spedes representine the
Neuropteran genca  Palpares Mucronenmurus,
Myrmeleon Myrmececluurus and Newuroleon

The two V shaped crnttt les with then widely
awvereing thin rod hke armis (ome to lie at the
oppocite polis ag the wuetaphase spindle of the
pumary speimatoeyte 1s formed  The concavity
of the Vv <haped centrioles 15 son etin es directed
towards the equatonal plate of the spindle and
sometimes away from 1t Ian the telophase of
the primary spermatocvte division {he two arms
of ecarlh of the two \ shaped centriol s break
apAat and as two slender rod like bodics thev
enter 1mto mterkinesis

These centrioles of the Neuropteran species
matetially differ mm shape and length of theu
arms from those of Lepidoptera  They also
differ though not so widelv, from those of
Orthoptera  But uriously enough Neuroptera
sh w gpreater rescmblance in the shape of therr
centriolcs to Chclonia recently investigated by
Risley (1936) in lus paper above cited

— -

A Trichomonas from the Blood of a
Hamster —Trichomonads from Mammalian blood
are rare and W L Yakumoff and A T Sprnholg
Schmidt (Journ Roy Micros  Soc, Septumber
1997, 57, Part 3) report the occurrence of a
Tritrmchomonag from the blood of Criceltulus
Jurunculus A broad ﬁrmdle shaped  body,
a central axostvle protruding posteriotlv as a
apine an antenor elongated nuclcus and
three anteror and one postinor fiag la eharace
cterise the anbnal A few metachromatic
granules werc also found in the cytoplasm
Though the exammation of the blood was done
after the death of the host, there 18 eviry yeason
to believe that they are normually pmrasites in
the blood of the host and their presence in blood
i3 not dut to secondary invasion from the all
mentary canal



