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analog of the substitution reactions at the satu-
rated carbon atom in the B-branched alkyl series
(Et, Pr, ¢-Bu and neopentyl) where the decrease in
rate along the series invariably is attributed to a
steric effect. In the latter series the relative rates
of substitution (bromide for isotopic bromide) are®:
100, 65, 3.3 and 0.0015.

The comparison between the two series provides
striking evidence of the similarity of the geometrical
arrangement of the transition states for substitu-
tion at carbon and at sulfur. Just as in the carbon
analog, it is seen easily that steric hindrance, and
the consequent drop in reactivity, is justified only
if the entering group attacks the central atom
from the back side. If attack were possible from
other directions, either making an angle of 90° or
120°, no such decrease could be justified. It must
then be concluded that the linear arrangement is
quite strongly favored. It may be observed that
this arrangement is also the most favorable from
the viewpoint of electrostatics. However, elemen-
tary considerations show that electrostatics alone
would provide but a minor contribution to the total
free energy difference between the various arrange-
ments.

(6) P. D, B.dela Mare, J. Chem. Soc., 3180 (1953).
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EUROPIUM HEXABORIDE AND LANTHANUM
TETRABORIDE!
Sir:

1t is well known? that the effective atomic radii
of the rare earth elements decrease regularly with
increasing atomic number, with the exceptions of
Eu and Yb.

In a recent paper® it was pointed out that the lat-
tice constants of the cubic rare earth hexaborides
also decrease with increasing atomic number of the
metal atoms, with the significant exception of YbB;.
No data for europium borides were then available.
It was also noted that the rare earth tetraborides
showed no such anomalies; the lattice constants of
these compounds, including YbB,, decrease mono-
tonically with increasing atomic number of the
metal atom.

Recently a quantity of Eu,0; of high purity was
made available to us and efforts were made to pre-
pare EuBg and EuB;. The former was readily pre-
pared by heating the metal oxide with the appro-
priate amount of boron; ByO; was evolved and the
hexaboride remained in the reaction chamber.
Reaction products were studied primarily by X-ray
diffraction methods. The compound exhibited a
considerable range of homogeneity; the lattice
constant ranged from 4.170A. for preparations
somewhat deficient in boron, to 4.184A. for prep-
arations containing excess boron. The lattice con-
stant of apparently stoichiometric preparations
was 4.178A. It is clear that the size anomaly ob-
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served by Klemm and Bommer in the rare earth
elements is duplicated in the hexaborides.

Efforts also were made to prepare EuB, but,
although preparative conditions (including reaction
temperatures and specimen compositions) were
varied over wide ranges, these were uniformly un-
successful. When reaction occurred, the product
invariably contained large amounts of EuBs; with
no signs of a tetraboride.

It appeared likely that the failure to prepare
EuBy is related to the large effective size of the
metal atom. As a check on this hypothesis, efforts
were made to prepare LaB,. After a number of
failures, it was found possible to prepare LaB, of a
satisfactory purity by reaction of lanthanum metal
with boron in vacuum at about 1300°. The LaB,
phase, like EuBg, appears to have a wide range of
homogeneity. Compositions containing from two
to four parts of boron per metal atom yielded prod-
ucts containing the LaB, phase as a major com-
ponent. When the boron content was less than
that corresponding to “LaB,,”’ or when lanthanum
oxide was used as a starting material, no LaB, was
formed.

Lattice dimensions of LaB, did not appear to
vary significantly with composition. The unit cell
is tetragonal with @ = 7.30 A. and ¢ = 4.17A. Itis
isomorphous with CeB, and other rare earth tetra-
borides.?

It appears in view of our experience with LaBy,
that it may be possible to prepare EuBs by direct
reaction of boron with metal; the latter, unfor-
tunately, is not presently available to us.
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SIMULTANEOUS REDUCTION OF DIPHOSPHOPYRI-

DINE NUCLEOTIDE AND OXIDATION OF REDUCED

FLAVIN MONONUCLEOTIDE BY ILLUMINATED
BACTERIAL CHROMATOPHORES!

Sir:

The direct spectroscopic observation of light in-
duced reduction of pyridine nucleotides by chloro-
plasts has been described.?® A similar reduction of
DPN* can be observed with chromatophores from
Rhodospirillum rubrum wunder highly anaerobic
conditions on illumination with red light. Puri-
fied chromatophores® were used in this study to
minimize dark reduction of DPN or TPN which
may occur in crude preparations. It can be seen
from Table I, 4, that in the reaction system de-
scribed there is a close molar equivalence of DPN
reduced and of FMNH, oxidized; furthermore,
this equivalence holds for the much slower reverse
reaction in the dark. FMNH, also can be re-
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