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The ring closing metathesis on appropriate vinyl or allyl aminoboranes (1 or 2) gives azaboracycloalkenes (3 or 4) which can be converted
to azaborolides (5) or azaborines (6).

Aminoboranes? have substantial BN -bond character || A

which makes them isoelectronic with olefiti$. The B—N Scheme 1
heterocycles, 1,2-azaborolide (5) and 1,2-azaborine (6), are N\ N,
isoelectronic with cyclopentadienide and benzene, respec- B-N  <~— @/B=N@ ~ /C=C\

tively (Scheme 1). In 1980 Schmid reported the synthesis
of N-tert-butyl- andN-trimethylsilyl-1,2-azaborolid&a and
5b, which have been used as replacement ligands for Cp in

. o O R
a number of transition metal complex&sThe recent report E\\B_R ~ @g@ C,‘? - ©
in the patent literature that Zr comple8a is a good N A 5~R.
R
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aromaticity ofé were supported only by slender experimental substitution patterns, we chose initially to investigate the
data. Although a number of ring-fused derivative$diave synthesis of th&-phenylN-methyl derivativebc (Scheme
been reported, investigation of monocyclic 1,2-azaborines 3). Treatment of tributylvinyl ti% (10) with phenylboron
has been minimak However, several recent computational
studies o6 suggest it has considerable stabifity?

A good general synthesis d§ and 6 would greatly

. . . Sch 3
facilitate the study of these interesting heterocycles. The cheme
Schmid synthesis dda,b involved LTMP deprotonation of N ~pg-Fh b /\llyph
3a or 3b, while the White synthesis obd involved SnBus & A ~Ne
Pd-catalyzed dehydrogenationgaf. On this basis it seemed ]
likely that azaboracycloalkene3 and 4 should be good 10 1 ¢
precursors tdb and 6, respectively. In principle3 and 4 J c
should be available using the ring closing metathesis (RCM)
on appropriate vinyl or allyl aminoboranes (Schemé>2§. ﬁ
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72 N=R' aKey: (a) PhBCJ, pentane; (b) (eHs)MeNH, E&N; (c)

(CysP)(PhCH)RUC), CHxClz; (d) LDA; (e) [Cp*RuCly.
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dichloride gave phenyl vinyl boron chloriddX) in 78%
yield. Reaction ofll with allylmethylamine in pentane
containing triethylamine afforded a 95% yield of amino-
boranelc. The substantiak-bond character of the BN
bond makes rotation about the bond slow on the NMR time
scale!® The 'H and'3C NMR spectra oflc are consistent
with it existing as a 1:1 mixture of BN rotomers. However,
the two rotomers are readily interconverted since the mixture
undergoes RCM in high yield. Thus, upon treatmenf. of
with 5 mol % of Grubbs catalyst in Ci&l, at 25°C for 10

B/R / b ®\ |
Y
h, cyclization occurred smoothly to givae in 82% yield.

4e, R=Ph, R'= Et Reaction of3c with LDA in ether gave 81% conversion to
azaborolidese. The!H, B, and**C NMR chemical shift

RCM using the Grubbs catalyst ((§8)(PhCH) RuC}) is values for the ring atoms &ic closely follow those reported

tolerant of a variety of oxygen, sulfur, and nitrogen functional or the ci)rresponding positions 6 andSb."? Reactior57$
groups and has been used to prepare alkenylboroHates, ~ With [CP*RuCl]s afforded expected sandwich complE3c:

to the best of our knowledge, it has not previously been AZzaborine6e was prepared by an analogous route il-
applied to organoboron heterocycles. We wish to report that lUStrated in Scheme 4. Allyltributylt#® reacted with B4

5c and 6e can be obtained in high yield by easy reaction in pentane at-78 °C to afford allylboron dichloride I3)
sequences involving RCM.

which was not isolate& In situ addition of ethylallylamine
The Schmid azaborolide syntheses were limiteN-tert-

butyl and N-trimethylsilyl derivatives. To examine other _

Scheme 4
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at—78°C followed by triethylamine gave addut# which s

was isolated by distillation in 68% yield. The reactionldf

with phenyllithium afforded an 81% vyield of aminoborane 111.8 103.6

2e. Both14 and 2e display complex NMR spectra which 142.9 (\ 137.9 150.3 (\ 135.4
indicate the presence of B—N rotomers. The treatment of 132 Sg-Nogy 1262 ~g-Noy
2e with 5 mol % of Grubbs catalyst in Gi&l, at room /" Ph yar
temperature for 10 h gave an 86% yield of the ring-closed 354 34.4
product4e. To our delight, the reaction d& with DDQ in 6e 6f

pentane at 33C for 24 h afforded azaborinée as a pale
yellow oil which was contaminated with a small amount of
biphenyl. On column chromotography, p@ewas obtained

in 58% yield. The'H, 1B, and**C NMR spectra obe are
consistent with our expectation that it is weakly aromatic. likely be changed, the syntheses give promise of being
In fact, Clark and Kranz have calculated tH& and 13C general. We are presently attempting to extend the RCM
NMR chemical shift values for the parent 1,2-azabo6fté procedure for the syntheses of other heteroaromatic com-
from their ab initio MO calculations using the IGLO pounds.

method?* Comparison of their calculated chemical shift
values for6f with our experimental values fdde show a
modest level of agreement (see Figure 1). The fact that this
prediction preceded experiment enhances our confidence in
their MO treatment.

In summary, we have shown that the Grubbs RCM  Supporting Information Available: Experimental pro-
procedure allows efficient synthesis of 1,2-azaborobde cedures and characterization data for all new compounds.
and 1,2-azaborinée. Since the B- and N-substituents can This material is available free of charge via the Internet at
http://pubs.acs.org.

Figure 1. Experimental'’B and!3C chemical shifts fol6e and
the calculated chemical shifts f6if.
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