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Scientific Report

At the outset of this work we set out to prepare and study
the structure, properties and chemistry of a trigonal organoboron
which contained both the boron-silicon bond and carbon ligands
(as opposed to oxygen or nitrogen ligands) on the boron. Our
interest was to hopefully discover a new reaction, namely that of
silaboration with this new class of compounds. Very little was
published on this topic at the time we initiated our work and
what was published indicated that the "ate" complexes of
organoborons containing the boron-silicon bond were much more
stable than the trigonal species that we were after.

One graduate student worked on the project the whole time
and we concentrated our efforts on the 9-borabicyclol(3.3.1)lnonane
(9-BBN) systems 1 since it represented the most readily available

starting materials and also the possibility of a rather stable

-SiR
3 .

Treatment of B-methoxy-9-BBN with phenyldimethylsilyllithium

product.

1

in THF gave a product, which in the same solution showed several

peaks in the 11B NMR spectrum. On the other hand, treatment of

L
9-BBN with this same reagent gave different results depending on d

a
the source of the 9-BBN, A tetrahydrofuran solution of 9-BBN .
purchased from Aldrich reacted to give lithium 4';::225 el

dihydridoborato-BBN and the bis-silylated species as adjudged by

118 NMR. This same reaction with feshly prepared and
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recrystallized 9-BBN gave a solution of
B-(phenyldimethylsilyl)borato-9-BBN as evidenced by a doublet in

the 11

B NMR spectrum at -18.94 ppm (J = 80.6 Hz). Treatment of
this solution with hydrochloric acid or methane sulfonic acid in
ether resulted in a high-boiling liquid, which was extremely
difficult to purify. This material showed the following
properties, which are consistent with the proposed structure 2:

bp 112-113°/0.12mm !B NMR 58.9 ppm; 13

C NMR 139.3, 134.3, 128.9,
128.2, 33.8, 23.7, -3.3 ppm; 1y NMR 7.75-6.75 (m, 5 H), 2.0-0.35
(m, 14 H), 0.20 (s, 3 H) ppm; MW by boiling point elevation in

benzene 260; Anal. Caled. for C,.H,.BSi: C, 74.98, H, 9.76, B,

1625
4.29, Si, 10.90. Found: C, 74.85, H, 9.96, B, 4.02, Si, 11.14.
.+
Li
+
THF - H _
B=H + PhMe,SiLi ~—> B\ TR -SiPhMe,
SiPhMe, 2

2

This material could be oxidized with alkaline hydrogen
peroxide or in the air, although the air oxidation is somewhat
slow. It reacted only slowly with acetic acid and not at all with
methanol, water, bromine or tributyltin hydride.

Interestingly 2 did react with organolithium and
organomagnesium reagents to give the B-alkyl-9-BBN derivatives
although in poor yield.

All attempts to get 2 to react with carbonyl compounds or
double or triple bonds failed.

We have recently found that (-BBN reacts with gsilyllithium

reagents in the presence of N,N,N' ,N'~-tetramethylethylenediamine
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to give cleanly the B-silyl-9-Borato~BBN derivative. Examples of
this reaction are given in Table I. Atttempts to carry our

a reductions with this material 3 gave disappointing results

: apparently due to the steric hinderance in the system. It does,
however, react with certain alcohols to liberate hydrogen and

' produce the trigonal organoboron, which again has proved to be

very difficult to purify. Results of this reaction are given in

Table 1.
3 Li ¥
B-H + R°R, Sili —_— B
2 Neip2pl
SiR"R
® a) RI=R% =4
: b) R! =4 R% = Me
: ¢) RE=MeRE =4
2
- Table I:
B 11 N 11 N
: Compound Solvent B NMR Solvent B NMR 7
} L iPhMe,Si-9BBN THF /TMEDA d 19.44 ppm THF t 17.57 ppm ngffg
-‘ "-“ - 'l.1
Jg_y = 78 Hz Jg_y = 73Hz 1
o d =19.70 ppm ) q
Jgy = 78 Hz ]
N
- 3
S LiPh,MeSi-9BBN THF /TMEDA d 19.83 ppm THF d 19.83 ppm
- Jgy = 78 Hz Jg_y = TMz
- LiPh,Si-988BN THF/TMEDA  d 19.91 ppm THF ---
] —
v JB"H - 78 HZ ..: :._

*coupled spectra
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March 1984.
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