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shift with alkali, confirming speculation in the litera-
ture that such shifts observed with 3-azo products from
indole!® or 2-methylindole!* arise from removal of the
indole N-H proton.
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A New Boron Hydride, Pentadecaborane(23)
Sir:

A new crystalline boron hydride has been prepared
in high yield by reaction of i-BgH,; with B¢H;,. The
air sensitive compound has moderate thermal stability.

In a typical reaction KByH;4 (2.06 mmol) was treated
with excess HCl at —78° for 30 min. The unreacted
HCIl was then distilled from the reactor by pumping for
3 hr at —78° yielding a mixture of solid i-BsH,; and
KCl as described elsewhere.! Hexaborane(10) (10.20
mmol) was condensed into the reactor and melted onto
the frozen i-ByH;; mixture, being certain to cover each
portion of the solid with liquid B¢H;o. The mixture
was warmed to 0° for 20 min. Hydrogen (2.00 mmol)
and BsHjo (8.12 mmol) were removed at —196 and 0°,
respectively. The solid remaining in the reactor was
extracted with CH,Cl, and separated from KCI by
filtration. Evaporation of the clear colorless solution
gave crystalline B;;Hs; (2.01 mmol). The KCI was dis-

ISy

a bc de f g h
Figure 1. The 70.6-MHz 11B nmr spectrum of BjsH,; measured
in CDCl;. Chemical shifts (ppm referenced to BF;-Et,0) and

coupling constants (+10 Hz) are as follows: a (—20.9), b(—14.3,
140), ¢ (--12.0, 146), d (—4.5, 128), e (3.1, 160), f (+3.6, 139),
g (+24.4, 113), h (+36.9, 153), 1 (+50.5, 155), j (+52.4, 101).

(1) J. Dobson, P. C. Keller, and R. Schaeffer, J. Amer, Chem. Soc.,
87, 3522 (1965).

solved in water and precipitated with AgNO; yielding
AgCl (1.86 mmol). Therefore, the reaction proceeded
according to the following stoichiometry assuming
quantitative yields of ;-BoH,s.

(100) i‘B9H15 ‘I"‘ (101) BeHlo =
(0.97) H, + (0.98) By;Hzs

Hydrolysis of the borane with dilute HCI and titra-
tion of the boric acid as the D-mannitol complex re-
sulted in hydrolytic H, to B(OH); ratios of 2.265 and
2.265, calcd for By;Hss, 2.267. Six determinations of
the molecular weight by vapor pressure depression in
CH,Cl; solvent at 0 and +5° gave an average molec-
ular weight of 204, calcd for B;;H,s, 185. The value is
probably high due to slow evolution of hydrogen from
the sample during the determinations.

The 70.6-MHz !'B nmr spectrum measured in CDCl;
is shown in Figure 1. The sets of peaks have integrated
intensities of 1 (a):3 (b 4+ ¢):3 (d + ¢):2 (D):2 (g +
2h):2 (i + j) in agreement with a borane molecule con-
taining 15 boron atoms. Resolution of peaks d and
¢ was accomplished by ‘‘artificial line narrowing” as
described elsewhere.?

In view of the established basicity of B¢H,0%* and the
preparation of BgH;;-ligand compounds from i-
ByH;;, 1% we picture the hydride as an acid-base adduct,
possibly one in which the two boron frameworks are
held together by a three-center bond.

An X-ray crystallographic study, isotopic labeling,
and other nmr studies, as well as a study of the chem-
istry of this hydride, are in progress. Furthermore,
attempts to extend the reaction of B¢Hj, to other boron
hydride Lewis acids have already given encouraging
results.

(2) A. O. Clouse, D. C. Moody, R. R. Rietz, T. Roseberry, and R.
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Resonance Raman Spectra of Vitamin B, Derivatives!
Sir:

Resonance Raman spectroscopy offers promise as a
sensitive structural probe for biological chromophores.?
Excitation within an electronic absorption band can
produce large enhancements of certain of the Raman
bands of the absorbing molecule.? We have obtained
Raman spectra of several vitamin B;, derivatives (Fig-
ure 1), in dilute solution (10—3-10—* M) using laser ex-
citation (4880 A) within the visible absorption bands of
the molecules (Figure 2). The technique may be useful

(1) This investigation was supported by Public Health Service Grants
GM-13498 and HL-12526.
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