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Rearrangement of a silyl group from C to O has been successfully Scheme 1
applied to sequential carbercarbon bond formatioh.We have

) : ; S s Y _ 0s
also disclosed a domino reaction of silyldibromomethyllithitien si. _Li RCHO 0 electrophile ' E
with aldehydes and electrophiles (Schemé The key of this Et;0 R X HMPA R
. o Br Br1a Br Br
process is solvent-controlled 1,3-Brook rearrangement of silicon Sie tBuMeLSi Br Br
from carbon to oxygenZ(to 3) prior to Peterson elimination of = rEuleeS! 2 X=8i,Y=Li 4
pB-oxidosilanes2. This concept has been recently expanded to 3 X=L,Y=5i
mulycomponent linchpin coupling reactions with silylated 1,3- Scheme 2
dithianes®
In contrast, there have been few reports on rearrangement from ’ ) n-H N
C to N (aza-Brook rearranggmeﬁwith the hope to f_ind the aza- SI?(LI PhCN 5 —N\— or L
Brook rearrangement, we investigated the reactionlafwith Br Bria Ph
itri i . 5a Br Br 6a Br Br
nitriles. Here we present 1,3-rearrangement of a silyl group from Si= t-BuMe,Si
carbon to negatively chargedspitrogen. In addition, a synthesis l HO* ' HsO*
of a-keto acylsilanes, where 2-bromdizazirine participates as a o o
key intermediate, is reported. Ph)H(Si )S(H
tert-Butyldimethylsilyldibromomethyllithium 1a) was easily & crimson oil Ph A
prepared by deprotonation of dibromomethylsilane with lithium 8a 74% 7a
diisopropylamide (LDA) in THF at—78 °C. An addition of
benzonitrile and subsequent acidic workup did not furnish the Table 1
expected rearrangement prodidatut yielded deep crimson 1-silyl- N CN
2-phenylethanedion8a as a stable compound (Scheme 2). The SI’XU L, (@4equiv) N Si
result was intriguing enough to lead us to develop a new synthetic X X q Y |
: - ; f 2) IM HCI /e O 8
route of a-keto acylsilanes. Although functionalized acylsilanes v
have been extensively.explored in organic synthesisly two Entry  RSi X v Product  Yield (%)
reports of a-keto acylsilane preparation have appeared in the -
-BuMe,Si  Brla H 8a 74

literature, both of which entail a multistep operatfdhthen proved :
to be necessary to employ 1.5 equiv of LDA and stir more than5 2 4-MeO 8b 76
min after quenching wit 1 M HCI to improve the yield. After 3 4-Br 8¢ 54
optimization,a-keto acylsilane8awas obtained in 74% yield. The 4 2-Me 8d 40
reaction proceeded with aromatic nitriles bearing an electron- 5 4-i-Pr, SO Se 63
donating or -withdrawing group, givingb or 8c in 76 or 54% 6
yield respectively (Table 1). Unfortunately, alkyl nitriles provided
none of the desired products:Keto acylsilane8awas also obtained 7
in 47% yield from silyldiiodomethyllithiumlb. The lower yield 8 Cle 4-MeO 8b 4°
was ascribed to the instability dfb. Interestingly, the use of 9 i-Pr;Si Br1d 4-MeO 8g 63
silyldichloromethyllithium 1c furnisheda,a-dichloro-4-methoxy- ag,a-Dichloro ketone7b was obtained in 77% yield.
acetophenone7p), which can be regarded as the rearrangement
product of the silyl group (vide infra). The triisopropylsilyl analogue by the action of LiAlH, or allylmagnesium chloride giving the
1d afforded the corresponding-keto acylsilane8g in 63% yield corresponding aziridinel0. Furthermore, B-azirine 11 was
(entry 9), whereas dimethylphenyisilyl and trimethylsilyl did not  gptained as a major product in the reaction with phenyl- or
furnish the corresponding-keto acylsilanes. butylmagnesium bromide. An X-ray diffraction unambiguously
We presumed the reaction mechanism involved an intermediacy g|ycidated that direct halide displacement and not nucleophlic
of 2-bromo-H-azirine for the unexpected formation ofketo addition to the G-N double bond providesla Figure 1.8 Azirine
acylsilane (Scheme 3)Nucleophilic attack oflato nitrile produces 11 sgjll has a reactive imine bond, and sequential additions of butyl
an initial adduct5, which intramolecularly cyclizes to 2-bromo-  5ng allyl Grignard reagents ® provided10c
2H-azirine 9. Hydrolysis of 9 furnishes a-keto acylsilaness. As briefly mentioned above, aza-1,3-Brook rearrangement can
Chemical evidence for the presence éi-azirine was provided explain the formation of,a-dichloro ketonerb from 1c. If this is
t Department of Material Chemistry, Graduate School of Engineering. the case, an addit_ion of elect_rophiles to the reaction mixture_would
* Department of Chemistry, Graduate School of Science. capture the resulting carbanionic spede fact, treatment with

Ph——= 8f 45
I'1b 4-MeO 8b 47
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Figure 1. ORTEP drawing of azirind 1a.
Scheme 3
N~ Li
i i ArCN & ;
Si L 3 Si Ar Si
Br Br 1a Ar
‘ . 5 BrUBr 9 Br
S= t-BuMeESI Nu' l HSO“
2 2 O
Z| Si or " W - Si
Ar Ar
1N 10 N 80
; 1 2 Yield (%)
Entry Nucleophiles Nu' Nu T0 Gsomeric ratio) i
1 AllylMgCl allyl allyl 10a 95 (82/18) -
2 LiAlH, H H 10b 66 (>99/1) -
3 PhMgBr Ph - - 11a 43
4 n-BuMgBr n-Bu - - 11b 40
5 n-BuMgBr/AllyIMgCl n-Bu allyl 10c 34 (>99/1) —
Scheme 4
Li Si
Si_ b acN NN N
Si Li
Cl Cl 1¢ Al
S = tBuMe Si 5C C 6 Cl C
Je | e
v E NS '
i (2)-isomer
Si E
AAJW( 12 A& 13
cl ¢ Cl CI
: Yield (%)
Ent Electrophil E
ntry ectrophile P G
1 Mel Me 12a 37 ¢ 13a42¢
2 PhCHO/Me,SiCl ~ PhCH(OSiMe,) - 13b 88
3 PhCOCl/cat. DMAP PhCO - 13¢ 67
4 CH,=CHCH,Br  CH,=CHCH, 12419 13d74°

a After acidic hydrolysis of imines to ketones.

Scheme 5

LDA (2.5 equiv)

SiCl (1.0equiv) |gi Lj| ArCN(1.2equiv)

then 1M HCI

H,Br

e}
A Si
8b 55%

andtert-butyldimethylsilyl chloride in THF was added LDA at78

°C. To the resulting mixture was added 4-methoxybenzonitrile.
Quenching wit 1 M HCI affordedo-keto acylsilane8b in 55%
overall yield.

In conclusion, we have achieved a novel route oteketo
acylsilanes from aryl nitriles with silyldromanmethyllithium. This
reaction involves 2-bromot2-azirine as a key intermediate, al-
lowing the synthesis of aziridines or azirines with nucleophiles.
Furthermore, we have observed novel silyl 1,3-rearrangement from
carbon to negatively charged nitrogen in the reaction with silyldi-
chloromethyllithium, which enables sequential carb@arbon bond
formation.

Si = t-BuMe:Si Br Br
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