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The Brook rearrangement of a-silyl alcohol is useful
in synthetic organic chemistry.r In this reaction, an
alkoxy anion attacks the silyl group to produce an
a-alkoxy anion, and a new carbon—carbon bond is formed
at the carbon o to the alkoxy group. In the case of
o-silylallyl alcohol, an allyl anion is formed by Brook
rearrangement and the carbon—carbon bond is formed
at the a- or y-position of the allyl alcohol.? However,
there are few reports on the Brook-type rearrangement
of a-silylamine.® We report here a new carbon—carbon
bond formation using an aza-Brook rearrangement
(Scheme 1).

We previously reported the synthesis of (o-silylallyl)-
amine 3 from alkyne 1 and n?-iminosilaacyl complex 2,
which was prepared by the insertion of isonitrile 5 into
the silyl—zirconium bond of complex 4, in the presence
of LiEtsBH* in a one-pot reaction. In this reaction, 5>
iminosilaacyl complex 2 reacts with LiEt;BH to give
azazirconacyclopropane 6, and insertion of alkyne 1 into
the zirconium—carbon bond of 6 occurs to give azazir-
conacyclopentene 7, which is hydrolyzed to produce (a-
silylallyl)amine 3. Using this procedure, (a-silylallyl)-
amines 3a, 3b, and 3c were prepared from the cor-
responding alkynes 1a, 1b, and 1c in good to moderate
yields (Scheme 2).

To a THF solution of (a-silylallyl)amine 3a was added
BuLi at —78 °C, and the solution was stirred at the same
temperature for 30 min. To this solution was added Mel
at —78 °C, and the solution was stirred at the same
temperature for 30 min. After the usual workup, the
methylation product 8a, the methyl group of which was
introduced at the carbon y to the allylamine, was
obtained in 40% yield along with allylsilane 9 in 20%
yield.> The desired alkylation product 8a was obtained
in a quantitative yield with the addition of HMPA. These
results indicate that an aza-Brook rearrangement occurs;
i.e., the silyl group of (a-silylallyl)amine 3a migrates from
carbon to nitrogen and an allyl anion 10 is produced
(Scheme 3).

To confirm the generation of the allyl anion by an aza-
Brook rearrangement, the deuterated (a-silylallyl)amine
3a-d,* which was prepared from 1a and 2 in the presence
of LiEt;BD, was reacted with BuLi and then treated with
alkyl halide 11b (Scheme 4). After acid hydrolysis, the
deuterated aldehyde 12b-d was obtained in 60% yield (D-
content > 90 %). This means that the deuterium at the
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allylic position of 3a-d is not abstracted by BuLi, while
the nitrogen proton is directly abstracted by BuLi to
produce the lithium amide, which attacks the silyl group
on the carbon a to nitrogen to produce N-silylallyl anion
10-d.* As a result, a carbon—carbon bond is formed at
the carbon y to the allylamine. Moreover, the results
indicate that two functional groups are introduced to each
alkyne carbon, respectively. One is the formyl group
derived from the »?-iminosilaacyl complex and the other
is an electrophile, which is introduced by aza-Brook
rearrangement (Figure 1).

(a-Silylallyl)amine 3a was reacted with various alkyl
halides, and the results are shown in the Table. The
results indicate that the allyl, benzyl, and alkyl halides
can be introduced to the carbon y to the allylamine 3.
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Figure 1.

The alkyl iodide gives slightly better results than the
alkyl bromide, in terms of the yield of the desired product
12 (Table 1, runs 1 and 2).

In conclusion, an aza-Brook rearrangement of (a-
silylallyl)amine, which was easily prepared from alkyne
and an n%iminosilaacyl complex in the presence of
LiBEt;H, has been realized. Two new carbon—carbon
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Table 1. Reaction of 3a—c with E—X Followed by Acid

Hydrolysis

product

run substrate E-X11 yield (%)
1 3aRl=R2=Pr BnO(CH>)s—1 (11b) 12b (67)
2 3a BnO(CH2);—Br (11b")  12b (59)
3 3b,R!'=Ph, R; ="CsH;; CH;=CHCH,—Br (11c) 13(92)
4 3c,R!'=n"CsHi;, R,=H BnO(CHy)s—1 (11b) 14 (36)2
5 3a CH,=CHCH,—Br (11c) 12c (66)
6 3a Bn—Br (11d) 12d (51)
7 3a Pr—Br (11e) 12e (59)
8 3a Ph(CH,)s—Br (11f) 12f (57)

a The yield of the corresponding alcohol (NaBH4/MeOH).

bonds are formed for each alkyne carbon, respectively.
Further studies are in progress.

Supporting Information Available: Typical procedure
and compound characterization data (5 pages).
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