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Fig. 1.
Shaded areas represent — bonding

CH; ORBITALS

are shown diagrammatically in Fig. 2, as deduced
from the above equations, the second letter now
referring to the particular representations of the
point-group Dgp.

x
Type xe’ (devbly degenerale)
Fig. 2. (CH,)s ORBITALS
Shaded arcas represent = bonding
Dotted ,, " = anti-bonding

The totality of such orbitals for cyclopropane has
been arranged in a table.

Resultant ¢
Molee. orbital c—H molee, orbital / \ bonding
of CH, bonding of (CH,)s ¢—¢C

80, Medium (sa’y)? Weak bonding
bonding (se')* Weak anti-bonding

yby Strong (ya’,)t Weak bonding
bonding (ye” ) Weak anti-bonding

20y Strong (ea’1)* Strong bonding
bonding (ze')* Strong anti-bonding

b, Non- (za’ ,)® Strong anti-bonding
bonding (ze')? Strong bonding

The eighteen valency electrons will oceupy the
lowest places in these in the ground-state, giving
cyclopropane the structure :

(sa’1)? (s€')* (za"1)? (ya”y)* (we')* (ye")*; *A 1

The main C ring bonding is due to (za’;)* and
{xe’)s, the y (usually called n) electrons having a
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negligible effect, or if at all, antibonding, so that
there appears to be no complex of this type. The
question of how to write a complete structural formula
for cyclopropane indicates the general inadequacy of
the usual simple bond models, which remain, how-
ever, adequate for most purposes; the above
analysis, although only qualitative, is such that the
general effect of all the electrons is indicated. It is
at present impossible to plot contours of equal
electron deusity or lines of force in such a case as
cyclopropane. Fig. 3 shows roughly the relationship
of this treatment to Walsh’s concept of a distorted
ethylene.

'’ forces

‘7¢ ' focces X €
forces
X}
Sorces
Ethylene Fig. 3 Cyclopropane
ig.

A similar treatment is readily performed for
ethylene oxide, the symmetry now being C,,, which
involves, 4nter alia, the removal of the degeneracy
and alteration of the coefficients of the terms of the
molecular orbitals on account of the different electro-
negativities of CH, and O. Orbitals belonging to
the same representation will hybridize with each
other to give the minimum energy state.

The above method has the advantage of not intro-
ducing the artificial ‘resonance’ idea with unsym-
metrical canonical structures.

T. M. SucpeEN

Laboratory of Physical Chemistry,

University, Cambridge.

June 7.

1Walsh, Nature, 159, 165 (1947).
2 Robinson, Nature, 188, 400 (1947),
® Walsh, Nature, 158, 713 (1947).
« Mulliken, J. Chem. Phys., 1, 492 (1933).
8 Lennard-Jones, Trans. Farad. Soc., 30, 70 (1934).

Geometrical Configuration of Dialkyl
Naphthenes

PrEsENT information on the spatial configuration
of the dialky! cyclopentanes and cyclohexanes is
unsatisfactory. Zelinsky! concluded from the result
of an asymmetric synthesis that the lower-boiling
isomer of 1: 3-dimethylcyclohexane had the frans
configuration, and following on this later workers
have assigned the f#rans structure to the lower
boiling isomers of naphthenes. Mousseron and
Granger® carried out a more reliable asymmetric
gynthesis of 1: 3-dimethyl-cyclohexane and showed
that the higher-boiling isomer was optically active
and therefore of trans configuration. Chiurdoglu?
afterwards compared the relative rates of oxidation
and bromination of the spatial isomers of various 1 : 2-
dialkyleyclopentanes, and found that the higher-
boiling isomers possessed the greater reactivity. It
was also found that trans 1 : 3-dimethyleyclohexane,
as determined by Mousseron and Granger (loc. cit),
and ftrans decalane reacted more rapidly with the
above reagents than did their cis isomers. Chiurdoglu,
therefore, concluded that the higher-boiling isomers of
the 1 : 2-dialkyleyclopentanes had the frans configura-
tion. Pitzer and Beckett?, in a recent investigation
of the theoretical and calculated entropies of the
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dimethylcyclohexanes, concluded that the nomen-
®lature of the 1 :3-dimethylcyclohexanes should be
reversed and that the higher-boiling isomer should
be regarded as the trans isomer. This result is thus
in agreement with that obtained by Mousseron and
Granger (loc. cit.).

Only one isomer of 1 : 3-dimethyleyclopentane has
been reported in the literature, and this has been
assigned the #rans configuration on the basis of the
work of Zelinsky (loc. cit.). Preparations of this
naphthene from 1 : 3 : 5-xylenol have resulted in the
production of a hydrocarbon corresponding in pro-
perties to those of the known hydrocarbon, and have
not given the expected mixture of cis and trans
isomers. There was some evidence from infra-red
spectra that a second isomer might be present in
the slightly higher-boiling tail-ends from the fractiona-
tion of the main product, but no pure compound
could be isolated from the small quantities of material
available.

A synthesis of cis 1 :3-dimethylcyclopentane was
therefore attempted wusing cyclopentane-cis-1: 3-
dicarboxylic acid as starting material. A paper
describing the preparation of this acid has been
accepted for publication in the Journal of the Chemical
Society. The synthesis involved the reduction of
the diethyl ester of this acid to 1: 3 : di(hydroxy-
methyl)cyclopentane, replacement of the hydroxyl
groups by halogen and reduction of the dihalide to the
hydrocarbon. The hydrocarbon thus obtained was
identical with the known 1 : 3-dimethylcyclopentane.
No evidence was obtained for the presence of a
second isomer in this product.

Two possible explanations of this observation
suggest themselves. Either isomerization to the trans
form takes place at some stage in the above synthesis
from the cis acid, or the hydrocarbon previously
referred to as trans is, in fact, the cis isomer. The
apparent closeness of the boiling points of the isomers
of 1: 3-dimethyleyclopentane throws some doubt on
the value of Zelinsky’s determination of the trans
isomer, and in view of the work of Chiurdoglu (loc.
cit.), the known lower-boiling isomer may be the cis
hydrocarbon. Our observations tend to support this
view.

To gain additional information on this point a
synthesis of 1 : 3-dimethylcyclopentane from cyclo-
pentane trans 1 :3-dicarboxylic acid is being at-
tempted in this laboratory. The product will be
compared with the hydrocarbon obtained from the
cis acid.

The possibility of selective adsorption of one of the
optical enantiomorphs of the trans form of dimethyl-
naphthenes on an optically active adsorbent is also
under investigation. The isomer which develops
optical activity after such treatment must be the
trans isomer, since the cis compound cannot exist
in active forms.

We wish to thank the chairman of the Anglo-
Iranian Oil Co., Ltd., for permission to publish this
note.

S. F. BircH
W. J. OupHAM
Research Station,

Anglo-TIranian Oil Co., Ltd.,

Sunbury-on-Thames, Middlesex.
June 5.

1 Zelinsky, Ber., 35, 2677 (1902).

® Mousseron and Granger, Bull. Soc. Chim. France, 5, 1618 (1938).
3 Chiurdoglu, Bull. Soc. Chim. Bely., 53, No. 3, 45 (1944).

¢ Pitzer and Beckett, J. Amer. Chem. Soc., 89, 977 (1947

NATURE

369

Configuration and Packing of Chain
Molecules of Native Starch in
the B-Modification

In a previous communication® I mentioned the
dimensions of a unit cell of native starch in the
B-modification as deduced from a fibre pattern
obtained from a part of a single starch grain. It has
now become evident, from consideration of the
reciprocal lattice and reflexion globe, that the un-
explained difference, noted in that communication,
between the fibre period calculated from the pattern
and the supposed true period, is a phenomenon that
may be expected and that can be explained from
bad parallelism between the micelles, especially from
those directions of the micelle long axes which deviate
from perpendicularity to the incident beam. Further-
more, a critical revision of the d-values derived from
a powder pattern of native starch in the B-modifica-
tion has shown that a fibre period of 10-5-10-6 A.
is in somewhat better agreement with these spacings
than the period of 10-4 A. previously given.

It was originally suggested! that the fibre period
would contain two pyranose rings, as in cellulose and
chitin. Further investigation has shown, however,
that there are a number of arguments for rejecting
this idea in favour of a chain containing three glucose
units in the period, in spiral arrangement.

As distinet from the substances mentioned above
and from alginic acid (see Astbury?), in which pyranose
rings are united in B-1:4 linkage, the starch ¢hain
is considered to consist of glucose units in o-1:4
linkage (see, for example, K. H. Meyer®). This
a-linkage gives difficulties when constructing for
starch a chain configuration similar to those assumed
in cellulose and alginic acid. A flat and straight,
strainless chain of a-glucose units, for example, with
two units per period, will, though it can be constructed
in different ways, always show a much shorter
period than 10-6A. Furthermore, the X.ray
density of starch, calculated from a unit cell of the
dimensions suggested® and filled up with chains with
two glucose units per fibre period, cannot be brought
into accordance with the experimental density of
starch as determined under water!, which latter
should be lower than the X-ray density and not
equal to it.

The proposed chain, with three glucose units per
period of 10-6 A., in three-fold screw arrangement,
is strainless and continues in a constant direction.
The dimensions of the projection of such a chain on
the basal plane are in accordance with the dimensions
and the hexagonal ratio I found for the axes in this
plane!. Assuming a rhombohedral or hexagonal unit
cell in which a = 18-1 A, (the double length of the
shortest orthorhombic axis?), enclosing twelve such
chains (and containing thirty-six glucose units) with
one water molecule per glucose unit, the X.ray
density would be reconcilable with the experimental
density.

Details will follow elsewhere.

D. KREGER
Biological Section,
Institute for X-Ray Investigation,
University College of Technology,
Delft.
April 18.
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