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The halogen-metal exchange reaction is a convenient method for the preparation of aryllithium com-
pounds [1]. Its attempted use to obtain aromatic organolithium compounds that contain the trimethylsiloxy
group as one of the substituents proved unsuccessful. Vigorous reaction occurs when an o~bromophenoxy-
trimethylsilane in the series of substituted o~bromophenoxytrimethylsilanes is treated with n-butyllithium,
which gives, instead of the expected aryllithium compound, the Li salt of the isomeric hydroxyaromatic
compound, which contains the trimethylsilyl group in the aromatic ring. The reaction proceeds exceedingly
fast and is completed simultaneously with the termination of adding the n-butyllithium.

Br OLi Rz
N\ . N S
. e n-C¢H,L1_# . . e
(CHs)sSi0 v’\/‘ —R: (CHa)aSl——\—’\ //‘
Rz/ X Rt

(Iy—(1V) : (V)—(VIIT)
R! = (CHs)sC, R2=H(I), (V); Rl = R? = (CH;)sC (II), (VI);
Ri=Br, R*= (CHs):C (III), (VII); R1=R2?=Br (IV), (VILI)
According to [2], benzyloxytriethylsilane when treated with excess tert-butyllithium is converted to
the isomeric a-triethylsilylbenzyl alcohol; it is postulated that the carbanion, formed by metalation, mi-
grates to the more stable alkoxy anion. The observed 1,2-anionic rearrangement: alkoxysilane-a~-silyl-
carbinol is formally analogous to the Wittig rearrangement
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The reaction product of 2-bromo-4,6-di-tert-butylphenoxytrimethylsilane (II) with the anion~radical
of sodium naphthalene under conditions that lead to the carbanion of the aryloxysilane is the Na salt of 2-
hydroxy-3,5~di-tert-butylphenyltrimethylsilane. This testifies to the fact that the migration of the organo-
silyl group precedes the formation of the corresponding carbanion
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As a result, the reaction discovered by us represents the 1,3-anionic rearrangement: phenoxysilane~hy-
droxyphenylsilane, which is also caused by a migration of the carbanion to the hydroxy anion,

1,3-Anionic rearrangement with a migration of the trimethylsilyl group, which proceeds in the same
direction, i.e. from oxygen to carbon, was observed previously when hexamethyldisiloxane was reacted
with tert-butyllithium in the presence of tetramethylethylenediamine (TMEDA) [3]
) (CH,)sCL1 ® R
(CH,);S103i(CH,), TMEPA, CH, (CHy), S10Si (CHa) —> (CHy)s Si (CH2),S10®
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TABLE 2

Com- | = | Found,% Empirical Calculated,% .
Pound = ‘ ° P formula i @
2 Cc ¢ | H| si| Br C H | Si| Br|So
S~ [OF=]
(Vy* 1 95 76—77 |70,26] 9,9312,71] — | CisH20Si 170,21 9,97(12,63] — |[4]
(S/\llg *1 45 70—72 [73,10{10,95) 9,85 — | CisH300S1 [73,31110,86 10,08 — |[9]
(VII}* | 85 | 5253 51,46 7,05 9,21{25,97 CmHmSiBrO 51,85 7,03} 4,32/26,52] —
(VIIL)* § 92 56—57 133,401 3,88| 8,40(49,34 CgHmSIBng 33,36( 3,73 8,6? 49,31} —
(X)* | 90 | 63--64 |76,83] 9,74} 8,33 — CoaH3205i 77,58 9,4’2 8,%9 -— 18]
(X1IT)* | 96 |1457—159|82,22 7,301 6,23 — ngH:mO_Sl 82,22] 7,15 §’E" — =
(XIV)* | 95 |150—151(68,97 5,64] 5,6216,35| CosHeeSiBr0O|68,98 5,58] 5,76 16,39; —

The intramolecular mechanism postulated by West [2] for rearrangements of this type, which in-
cludes involvement of the pentacoordination silicon atom in the transition state, is apparently slso valid
for the rearrangement of the aryloxysilanes. However, mention should be made of the difference in the
conditions and degree of progress of the three mentioned examples of the rearrangements. In the exam-
ples described by West a substantial excess of tert-butyllithium or of the complex of tert-butyllithium
with TMEDA is used; the 1,2- and 1,3-migrations of the organosilyl groups to benzyloxytriethylsilane
and hexamethyldisiloxane precede the metalation of the sp’~hybridized carbon atom, while the degree of
progress of the anionic rearrangements of West depends on the length of reaction with the metalating agent.

The reaction of o-bromophenoxysilanes with n-butyllithium leads to the formation of the carbanion
at the sp’hybridized carbon atom, proceeds with exceeding speed, is accompanied by the evolution of
heat, and does not require amounts of the organolithium reagent that exceed the stoichiometric amount,
As a rule, the yields of the rearranged products are quantitative. The comparative data on the rearrange~
ment conditions and yields of rearranged products are given in Table 1.

The reaction of 2,4-dibromo-6-tert-butylphenoxytrimethylsilane (III) and 2,4,6~tribromophenoxytri=-
methylsilane (IV) with n-butyllithium revealed that the progress of the rearrangement is independent of
the total number and position of the bromine atoms substituted in the aromatic ring. When o- and p~bromo
atoms are simultaneously present the rearrangement leads exclusively to the o-isomers (VII) and (VIII).

The phenyldimethyl~ and triphenylaryloxysilanes (IX)-(XI) rearrange in the same manner as the tri-
methylaryloxysilanes. It is difficult to estimate the relative migration capacity of the trimethylsilyl,
phenyldimethylsilyl, and triphenylsilyl groups due to the high reaction rate with n-butyllithium
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EXPERIMENTAL METHOD

All of the reactions of the o-bromophenoxysilanes with n~butyllithium were run under the same con~
ditions as described below.

Reaction of 2-Bromo-4-tert-butylphenoxytrimethylsilane (I} with n-Butyllithium, To 6.4 g (0.02mole}
of phenoxysilane (I) in 20 ml of absolute ether was added in drops 15.2 ml of a 1.4 N solution of n-butyl-
lithium (0.02 mole) in n-hexane. The reaction was run in an argon atmosphere, with stirring and cooling,
The cooled reaction mixture was hydrolyzed with saturated agueous NH,CI solution and then 30 ml of ether
was added, and the mixture was stirred for another 5 min. The organic layer was separated, dried over
MgSO,, and the solvent was removed in the vacuum of a water-jet pump. The residue is 2-hydroxy-5-
tert-butylphenyltrimethylsilane (V)* with mp 76-77° (from n-hexane) {(cf. [4]). The vield of (V)* was 4.5
g (95%).

The rearrangement products or substituted o-hydroxyphenylsilanes are listed in Table 2.



CONCLUSIONS

1. The reaction of substituted o~-bromophenoxysilanes with n-butyllithium leads to the lithium salts
of substituted o-hydroxyphenylsilanes.

2. The formation of the lithium salts of substituted o-hydroxyphenylsilanes, instead of the expected
aromatic organolithium compounds, is explained by anionic rearrangement, where 1,3~migration of the
organosilyl groups occurs.
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