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Fig. 1.—Variation of product distribution with triplet excitation
energy of the sensitizer.

triplets are produced and give large amounts of cyclo-
hexenes on reaction with isoprene. Sensitizers having
less than 53 kcal. excitation energy cannot transfer
energy efficiently to either isomeric form of the diene.
Under such circumstances transfer probably does not
involve Franck—Condon excitation of the acceptor and
follows rules which we do not presently understand.

Although the terminology was somewhat different,
Havinga has discussed the photoisomerization of pre-
calciferol and related compounds in terms of stereo-
isomeric excited states.!?
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THE STRUCTURE OF C,H;NH,B;H;;NHC;H;
Sir:

The complete geometrical structure of EtNH,BsHi;-
NHEt, including location of all H atoms attached to
the boron framework, has been solved by three-di-
mensional X-ray diffraction study. This compound is
the first derivative of a boron hydride of the hitherto
uncharacterized Bs icosahedral fragment. This com-
pound was originally thought! to be EtNH;*BsH . NH,-
Et—, from its preparation by reaction of ethylamine
with BoyH3SEt,, and its structure was therefore believed
to be closely related to the known BN NCCH;
structure.? However, loss of BH; has apparently
occurred in this preparation, and further study may
establish its fate. This new result does not exclude
the possibility of at least a transient ByH; L~ anion if,
for example, the electron pair donor L is pyridine.!

If one replaces one bridge H atom in the previously
suggested® BsHi.L structure by a bridged NR: group
(R = H or alkyl) the relation of this structure to bond-
ing principles* of boron hydrides becomes clear. This
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Fig. 1.-—(a) The geometrical structure and a valence structure?
of C:H;NH:BgHyNHC;H;.  (b) The topologically equivalent but
undiscovered BgHis structure,®® in which intramolecular tauto-
merism of extra BH and H bridges may occur,” The boron ar-
rangement is an icosahedral fragment.

The bridge H between two BHj groups in b is present in B;Hg
and B;H;~, but not in known higher hydrides. If a steric prob-
lem exists here, it might be relieved by H rearrangement to 4412
BsHi, of symmetry C,, by loss of bridge H* to give BsHy; ™, or by
loss of Hj to give BgHj, of symmetry C, or C,.

replacement is known previously® only in B;Hg, which
yields B:Hy;NR,, and therefore EtNH,BsH;NHEt is
the first such example among the higher boron hydrides.
The boron arrangement is that suggested by the BsHjs
proposal of 4412 topology® or by the closely related
BsgH1;~ of 3422 topology,® both of which are implied
by the present study as stable species or tautomers
related by H atom rearrangements. It may be noted
that the BsHjy residue is bifunctional and hence may
serve as the basis for a polymer, as do the BjHyLs
compounds.

The crystals are monoclinic, of symmetry P2;/a, with
four formula weights per unit cell, which has parameters
a = 2435, b = 598, ¢ = 9.01A and 8 = 94°50’.
Four molecules of BsH2CyN, per unit cell give a cal-
culated density of 0.95 g. cm.~?% in agreement with the
measured value of 0.94 g. cm.7% The formula C,-
HiNH,;tBH{:NH,C.H;~ yields a calculated density
(1.02 g. cm.7%) which is too large. At the present
stage of refinement the disagreement factor, R = Z||
Fo| — | Fe||/Z|Fs], is 0.150 for the 15066 observed
X-ray diffraction maxima.
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THE HYDROGEN CARRIER TECHNIQUE FOR THE
PYROLYSIS OF TOLUENE AND DEUTERATED TOLUENES

Sir:

The results of irradiating liquid toluene with gamma
rays,! treating liquid toluene with hydrogen atoms,?
and subjecting gaseous toluene to a microwave dis-
charge® differ from the results of pyrolyzing toluene?

(1) R. B, Ingalls, J. Phys. Chem,, 68, 1605 (1961).
(2) R. B. Ingally and J. R. Hardy, Can. J. Chem., 88, 1734 (1860).



