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On the basis of fotcgoing discussion, the structure
of Fell) and Ni(i{) complexes may be octahedral,
Co(I) complex tctrahedral wlule that of Cu(ll}

comrlex square pyramidal,
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TOPOLOGY AND PHYSICAL PROPERTIES OF ALICYCLIC COMPOUNDS

R. S. LALL
Chemistry Depariment, St. Andrew’s College, Gorakhpur 273 001, India

ABSTRACT

A correlation between the topological indices and the physical properties of the saturated
alicyclic hydrocarbons is reported. Boiling points, refractive indices, specific gravities and the bond
energies vary lirearly with the mean and root mean square values of the Wiener pumber while

the heat of formation varies linearly with the reciprocal of W ..

INTRODUCIION

ECENTLY the molecular graph theory®? has

been avpplied to various systems of conjugated
hydrocarpons® 8 in the framework of Hickel molecular
orbital theory. The topological characterization of
cyclic systems was developed by Trinajstic and others?®,
The Wiener number® was found to be most useful in
characterizing the monocycles. In monocyclic struc-
tures the toplogical index was fcund to be sensitive
to the change in ring size and also to their physical
and chemical properties*®, Various other topological
indices were also introduced, e.g., Rouvray’s index,
Randi¢ index?, Platt index® and Hosoya index
Trinajstic interrelated these indices and developed a
relationship for monocyclic systems?,

In our Pprevigus work!® we have defined the root
mean square value of the Wiener number (W ;) and
derived a relationship between some physical proper-
ties of r-alkanes and the mean value of the Wiener

number (). In the present work we have developed
a relationship between the mean and the root mean
square values of the Wiener number and some physical
prcperties of the saturated alicyclic hydrecarbops,

THEORY

The molecular graph G of a hydrocarbon systemis
a set of edges representing the C-C bonds and vertices
representing the carbon atoms. The distance malrix!s
D(G), associated with G, is definedas a N X N matrix
where N is the number of vertices in the graph G,
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The elements of the matrix D(G) are integers (0, 1,2,..)
e.g., the element I, for i, j neighbours, will be equal
to 1 it i# j, or it will be equal to zero if { =j. The
Wiener number is equal to half the sum of the off-
diagonal elements of the distance mafrix. As defined
eatlier’® we can easi‘ty_ calculate the Wiener number

(W), and the indices W and W,,,. For example the
values of the topological indices for the cyclobutane
graph are,

W=8, W=133 and W =1-414,

Table I reports the values of W, W ard W, for a
series of alicyclic systems. The values of W and W
cant be obtained easily by the equations derived by
Bonchev and Trinajsti¢*?, We have plotted some of
the physical properties like heat of formation (AH,),
bond energy, boiling points, refractive indices (%
and the specific gravities against the mean and rms
values of the Wiener number. Table 11 reports some
of the physical properties of cycloalkanes.

TABLE I

Values of the topological indices W, W, W

P o

il i

Pa— a——

RESULTS AND DISCUSSION

Physical properties of alicyclic hydrocarbons have
been discussed by Ravhael?®, The melting points atd
densities first increase with the ring size and then
decrease for the higher rings. Heat of combustion
of the c¢yclic paraffins per CH, group also shows
fluctuations as the ring size increases. The maximum
and minimum in the curve of the physical property
of the ring systems lies in the region between the eight-
and twelve-membered rings. The higher rings behave
or tend to behave like linear paraffins. The strain
In the alicyclic systems also oscillates with the ting
size™,

In this work we have performed a systematic study
of the variation of various physical properties with the
Mean and root mean square values of the Wiener
number, Linear plots were obtained in case of bond
energy, boiling point, refractive index and specific
gravity, The heat of formation varies linearly with the
reciprocal of W.... This showsthe direct dependence
of the physical properties ¢n the topology of the
structures. The slores of the linear plots between the
boiling points, refractive indices, densities and bond
energy curves ate given by the following equations:

boiling point B.P, =143 W— 176 ¢ C)

Cycloalkane Ring W W Wons .
size refractive index 7y =0-06 W 4 1+335
— - - density (liq) p =0-12 W + 0565
Cyclopropans 3 3 1:00 1:00 —
Cf,cloiut:ne , s 1.33  1.a14  bond erergy Ep = —24:0 W + 6+50 keal/mole.
Cyclopetrtane 5 15 1-50 1:563 The plot of AH, heat of formation at 25°C agaidst
Cyclohexane 6 27 1-80 1947 Wipot is a straight line for the systems of the ring
Cyclqhgptane 7 4 200 2160 size 5 to 10, Figurc 1 shows the &Hf ¢urve. The
Cyclooctane 3 64 2+29 2+-500 deviations of cyclobutane ard cyclohexane from the
Cyclononane 9 90 2-50 2-738 linear curve is attributed to the various conforma-
Cyclodecane 10 125 2:78  3-073  tional structures in these compounds. The steric
L energy of cycloalkanes is also plotted with W,
TasrLe 1L
Physical properties of alicyclic hydrocarbons
Heat of Steric Bond Boiling D2nsity? Refrastive
Ring size formation’ encrgy’ energy’ point’ °C liq. frd 2xd
k. cal/mole k.cal/mole k.cal/mole p2o
3 - a ' " . et 33 0* 638 -
4 633 2717 —23-88 13 0704 -
5 —18+46 7-53 ~29-85 49 0+ 746 1+ 4099
6 — 2943 175 —35-82 g1 0-778 I+ 3268
7 —28+34 804 —41+79 118 0- 810 1+ 4149
8 —30-06 1{-04 - 4776 149 0+ 830 1+ 4531
q — 31+ 80 14-97 —53:73 ‘o 0'853 1+ 4328
10 — 3679 — 5970 . 0. 857 1+ 7414

Fr -

o Ref18; b, Ref. 19; e Ref, 19 and Ref. 20, p, 768;

Pt R R e e e

_'"'-h.-i‘—-.-.—- P Ty

d, Rel, 20, pp. 249, 238 aad 203,
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FiG. 3. Variation. of bond encrgy with W,

Figure 2 shows the variation of the steric erergy of the
rings with W__.. The curve is approximately a para-
bola for ring size 4 10 8 and after that the steric energy
increases smoothly and then again decreases. The
steric edergy change is attributed to bond angles and
bond lengths changes in the most favourable gordor-

T

Nt ———

mations®®, Figure 3 shows the wvariation of bond
energies with W. The effect of these changes In eqner-
geficy o1t chemical properties has already been studied?*,
The fopological structures of the cyclic systems ¢hus

brovide a new basis for the study of these observed
facts.

The variaticr of the physical properties with the
nymber of carbor atoms does not behave in 3 simple
manner and shows a zig-zag cutve, but the variytion
wWith the topological ndies is svooth and therelore 1
is possible to derive a relatioriship betweer the topo-
losical structure and physical properties,
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DEVELOPMENTAL CHANGES IN THE PATTERN OF GLUCOSE-6 PHOSPHATASE ACTIVITY
IN THE TESTIS OF PTEROPUS GIGANTEUS GIGANTEUS BRUNNICH
(MEGACHIROPTERA : MAMMALIA)

S. K. DAVID AnND S, B. LALL
Department of Zoology, University of Udaipur, Udaipur, India

ABSTRACT

Histochemical comparison of the site artd patiern of distribution of glugose-6-phosphatase
(G-6-Pasc) in the spermatogenic and androgenic cells of the testis of impuberal and sexuvally astive
males of Preropus giganteus giganteus revealed considerable diffcrences, The developmental pattern
of this cnzyme from impuberal to sexually actis e stale was marked by varying intensities of G-6-Pase
activity in the spermatogonia, leplotene and pachyicne spermatocytes, spermatids in varlous phases
of spermiogeriesis, dimorphic spermatozoa, Sertolt and Leydig cells. Tt is proposed that this
miy be linked with the differeritial turnover of gluzose—a readily metabolizable substratc com-
mensurate with cellular dynamics of vavious germ ccll types and Leydig cclis,

INTRODUCTION

IKE mammals, the chiropteran festes represents a
4 heterogencous assemblage of cells which are
compartmentalised in the seminiferous tubules and in
the interstitium. In imouberal male,, the seminiferous
tubules consist of s;crmatogonia, spermatocytes and
Sertolt cells 3 while the interstitium is occupied by
Leydig cells. However, in cexually actine males, the
ceminiferous epithelium cxhibits germ cells in various
phases of growth, meiotic division and differcntiation
culminating in the formation of spermatozoal~™.

A variety of metabolic cnzymes has  been histo-
chemically localised, biochemically estimated and
electrophorctically assayed in the bat testis® 3 Ilow-
ever, very little comparative information i3 available
on ths siic and patiern of distribution of enzymies in
the histological constituentsy of the impuberal tesies
and the changes they undergo during the spermato-
genedis in cexually active males,

The present report denls with the developmental
changes In the histochcemicul site and yparadigm of
elucose-G-phosphuatae (G-6-Pase) in the seminiferous
epithelium and Leydig cells of the testes {rom impubiural
to a sexually mature state ; In the case of giant {ruit
bat-—Preropus gigantens giganieys,

MATERIAL AND METHODS

Males of P.g. giganseus were trappedihot locoally
from their roosting sites throughout the year, Bats
were sacrificed by cervical dislocation. Suricat
procedures, recovery of tissues and the paramecter for
determining impuberal and sexually aciive state of
the testis were as deseribed in earlicr report,

Fresh frozen sections (i0uM) of impuberal and
Scermatogenically  active testeS were similarly  incus
bated in the substrale medium (P 6°0) at 37°C
for 40 min, prepared according to Wachstein and
Meiscl's method® ond post-fixed in neutrs! formalin,
Brownish black degosits of lead subrtade was tahen
as the index for asgertaining the site aad distribution
of G-6-Pase acinity in the wvarious ool Iypes of fhe
sgminaferous epithelium and Leydig cells,  Consrols
were incubated stmiluly bat in a substrate deficient
mediam,

Lanyme  aclivity In the  testicular  elements was
visually appraised and graded as described eatlier,

RESULTS AND INSCUSSION

Gi-6-Uase  activity in the semiriferous epithelivm
and Leydig cells of the testis of  impubeial  mates



