UNCLASSIFIED

DEFENSE DOCUMENTATION CENTER

FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: When govermment or other dravings, speci-
fications or other data are used for any purpose
other than in connection wvith a definitely related
government procurement operation, the U. 8.
Government theredy incurs no responsidbility, oor any
obligation vhatsoever; and the fact that the Govern-
ment may have formulated, furnighed, or in any way
supplied the said Adravings, specifications, or other
data is not to be regarded by implication or other-
vise as ipn any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any wvay be related
thereto.



sy DDC
0. 419488

419488 .0\

i

OFFICE OF NAVAL RCSEARCH
Contract ilonr=-208(1L)
Task NR 052-;10

-»

by

Ian A, Ellis, Donald F, Gaines and Riley Schaeffer.

Indi~na University
Department of Chemistry
Bloomington, Indizme

by

Prepared for publication in J. Ame Chem. Scc.

3.

Lo,
'\k -
l-' TS
.
ViDL



1
A Convenient Preparation of 8;3H;3 Salts,

1, Studies of Boranes IX. For naper VIII of this series see D, F. Gaines
and R, Schaeifer, Proc. Chem. Soc., 4in press,

Sirs
Studies of the B;zH,; anion have been severely hampered until now by the
2
fact that it could only be prepared in poor yleld from a halogensted decaborans.

2. A, R, Pitochelli and M, F, lethorm, Jo Am, Chen, SOC., _82’ 3228 (1960)0

The high stability of this anton and of its derivatives considered together
3
with the versatility of its substitution reactions males the chemistry of this

3. W. H, Knoth, et. al., J, Am. Chem. Soc., 8k, 1056 (1962).

ion an intriguing area far research. We would therefore liks to report a mare
convenient preparatioa of this anion from reacdily available starting materials
by conventional tcchnigues., At the same time this is a striking examnle of
the formation of a highly stable end product by a quite unexpected route.

Small yields of BmHm- salts are produced as bynroducts.

In the covrse of carry-ing out m‘B NeMm.r. spectral studies on the triborohydride
anion it was found that heating a solution of NaByH, in diethyleneglycol dimathyl
ether (141) for two hours on a steam bath caused the uB Nel.T, Spectrum to
change, The nultiple! arisinz from 3;Hs ‘as completely replaced by a doublet
of approximately the same overall intcnsity with a chenical shift of 4.6 pepeme
and a coupling constant of 126 c,p.s. This corresponded to the values for

- 4 -
311"1‘ and B;gﬂlg ¥ithin exparimntal error.

L. V. D, Aftandillian, et. al., Inorg. Chen., 1, 734 (1962).




A freshly nrepared solution of NaByHe (1U.5g.) in 14l prepared by in situ
5
hydroboration of sodiwn borohydride was refluxed wxer a nitrogen atmosphere

5. D. F, Gaines, [, Schaeffer and F, Tebbe, Inorg. Chem. 2, 526 (1963).

until colorless (156 hra). Vhen the resulting mixture was treated with a
concentrated solution of (CHy)gNHC1l (30g) in vrater an exothermic reaction
occurred which was accomnanied by evolution of gaseous amine. The resulting
mixture vas cooled to roam temperature anc the solid which separated was
filtered and dricd to yield 27 g. of crude products,

A fraction of the crude solid was dissolved in water and treated with a
saturated solution of cesium chloride in vater until no further precipitation
took place. The preciitete was recrrstallized three times from water to give
a8 highly cryst-11line colorless solid., An .-ray porder diffraction pattern of
this solid shoed maxiimm reflections at d values of 3.59, L.21, 2.16 and 2,60
and was identical to the diffraction pattern of a sinilar material prepared
in similar fashion from an authentic sample o: (f-:ta}m)anﬂn..

6. (BtyNH)gB,H;5 vas kindly supplied by Professor ¥, F, Hawthorne.

The remainder of the crude procduct w's recrystallized from & water ethanol
mixture to give (ie3iH)zB;,!;5 identified by its 1;LB n.m.r. spectrum,
Concentration of the mother liquor by conventional techniques gave further
quantities of (MeyNH)zB,2H;5 and also in the last fractions some (Me;NH)3B,oH; o,

12 7
(identified by its B n.m.r, shectrum) .

7. A. Ro mtwmm, etc alo’ Jo Am. Cl\emo SOC., &‘ 1057 (1962)0

Yields rere not definitely established siuce complete separation of
(MeyilH) B, oH g from (lle3i™M)gy Byl could not be readily achieved but the yield



3

of BygHia wad at least (5n., The yicld of BlO:YJ.O- was roughly 3%.

Thin layer chromatography carried out on the crude reaction product using
silica gel and ' ator as eluent choved th t it consisted of at least three
corponents vith ros;cctive Rf values of 0, 0,3 and 1. The fraction vith
Rfl vas shovn to be 73121112. an B,_OHm'. Tie other compounds presemt in the
rixture sre wxier investigat:on,
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