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SELECTIVITY TN AIKYLATION WITH BENZYLOXYMETHYL EALIDES:

THE INFLUENCE OF HETEROGENEITY AND OTHER FACTORS.

P.H. Bottom and F.J. McQuillin
Department of Organjic Chemistry, The University of Newoastle upon Tyne.

(Received 10 Fexruary 1967; in revised form 22 March 1967)
In the alkylation of substances of the type (I) with benzyloxyme thyl

ohlaride (1) the proportioms of products, (III), (IV) and (V) was found to
depend on the substituwent R, vis R = CH,, (II1)> (Iv); R = CO B¢,
(xv)> (1),

QO A0

R' = HI.CHQWKZ-

Closer atudy of this reaction, and in particular of the influence of
the enolate cation, M, and of the particular halide employed has thrown

valuable 1ight on the mechanism of thealkylation mrocess.
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TABIE 1

Relative percentages(af prodwets (IIT), (IV) md (Y) from the Muolate
(1T) + PhCH,OCH, hslide in dioxan.

(-)h-cn, (®) B = CORBt
Hal1de(?) mr w v m v v
F 52 7 41 u 25 61
1 59 1 30 u 24 62
Br 64 9 27 14 23 58
I 70 15 15 16 38 46
Cat:lon(})
i 53 7 40 13 4 43
Na 59 1m 30 17 35 48
K 67 10 23 18 20 62
Mg 43 12 45 - - -

(1) C-alkyl products estimated from the intensity of the 4o~ and
4p- CVB3 proton resonacet R = 033, 4a~ (-'all3 8.T4 T, 4p- 053 8.9213
R = CO,H, 4a- CHy 8.68%; 4p- CH; 8.82T) at 60 Mo.

(2) M =Na, (3) halide = C1,

In the solvent employed the metal enolate may be rather insoluble
and the representation (II) maydmnote an essentially unsolvated close jen
pair in the solid state, or a range of variously solvated ion aggregates im
solution. Cation screening of the enolate oxygen will fall: M = Li >
‘#a> K, and O-alkylstion should consequently increase in the order M = Li &
Na <K as is observed when R = COzEt, and for many instances in the
1iterature (2). Cation solvation will, however, be a major factar in
determining the relative amount of emnoclate in solution. In the case where

Re (153 the enolate is noticably insoluble and the proportion of O-alkylatiom
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is fourd to fall: M = Li >Na >K which is the probable order of enolate
solubility. This order is reasonably attributed to a heterogemneous alkylation
of the unsolvated solid emolate which should favour C-alkylation as in other
instances (3).Converse1y the more soluble solvated enolate when R = C02Et
leads to a high propbrtion of O-alkylation. We were in fact able to increase
the C-alkylation in this case by use of a more concentrated solution, viz,

0.8 molar: (V), 625 (IV), 245 (IIT), Ushs 1.4 molar: (V), 48; (IV), 35;
(111), 17%.

Since the transition -state for C-alkylation presumably involves a
considerable degree of bord formation the alkylation of (I, R = CHB) is more
sensitive to the halide employed than in the case (I, R = CO,Et).

The ratio of the C-alkyl products (III)/(IV) varies, and is evidently
not simply determined by the relative kinetic accessibility of the emolate
from the a- and B-face, The proportion of the minor C-alkyl product is
remarkably constemt, whilst, in both series, the major C-alkyl derivatives is
clearly formed at the expense of O-alkylation. We infer that the major
C-alkyl product arises via a reaction complex involving the enolate oxygen
atom. Specific ortho-carboxylation (4), ar alkylation of phenols (5) are
precedents. It is suggested that the metal enolate and alkyl halide frm a
type of pre-reaction complex: M emolate + R'hal === (M enolate/R'hal)pair,
possibly by dipole association. Such a complex may be formed on the a~ or
B- side of the enolate., Preferential a-alkylation of (I, R = CH3) agrees
with precedent (6). B-Alkylatg.on of (I, R = COzEt) may therefore derive
from a purely polar contribution of the ester substituent towards formation

of the reaction complex on the B-face of the enolate.
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