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Our studies on the reactivity of phenoxymagnesium bromides in the presence
of electrophiles have outlined a new series of highly regiospecific reactions.!
We report now the results concerning the reactivity of magnesium enolates using
phenates as metalating agents for linear aliphatic aldehydes.

Accordingly, 2,4,6-trimethylphenoxymagnesium bromide was used first since
it cannot undergo electrophilic attack! by the carbonyl compound. Two completely
different solvents, the former with low, the latter with high specific cationic
coordinating power were utilized as reaction media: i.e. benzene and
hexamethylphosphotriamide (HMPT). Although a different reaction course was
observed in the two solvents, nevertheless a very high selectivity was
maintained in both cases (see table 1). Crotonization products (III)} were
obtained quantitatively in benzene, whereas a mixture of the two 1,3-diols
monoesters (IVa, IVb)? were produced quantitatively in HMPT.3
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TABLE 1

No. 12

Solvent effect in the autocondensation of linear aliphatic aldehydes in the

presence of 2,4,6-trimethylphenoxymagnesium bromide at 40° for 24 hours

Solvent:C_H

6

6

R-CHO

CZHSCHO

C3H7CHO

C3H7CHO
C6H13CHO
C6H13CHO+*

+

Total

conv.

80
70
98
80
80

Rel.yields$

%

+At 80° for 30 min.

8

TRatio IVa :

Reaction of

Ion pair:
aldehyde
molar ratio

1
2
5
1

0

tt

III 1V
95 0
924 0
920 0
96 0
90 0

§

at 80° for 3 hours.
Difference to 100 is represented by unidentified byproducts.

Solvent:HMPT

R~CHO

CaHg

C3Hy

C4H9

C5H1

Cet

Tt

CHO
cHo' "t
CHO

CHO

1
3CHO

+

Total

conv.$%

95
20
95
95
95

Rel.yields%§

I1I

o o O O O

at 40° for 2 hours.

IV“

94
95
92
90
96

IVb = 60 40.
TABLE 2
n—C3H7CHO in the presence of various magnesium phenoxides in C6H6
at 40° with different ion~pair:aldehydes molar ratios
TMArOMgBrJr (TMArO)zMg+ (CgH50) 2Mg
Rel. Rel. Rel.
Total Yields®' Total Yields®' Total Yields$'
g
t§ conv.% III IV t§ conv.% III 1V t conv.%g III 1V
3 98 20 0 1 95 19 63 4 80 85 6
3 95 85 5 - - - - - - - -
3 85 24 67 1 95 19 73 8 90 49 40
24 95 16 78 1 95 16 80 - - - -
24 85 8 84 95 10 84 24 45 51 33
2 55 4 49 5! 90 10 58 - - - -
fTMArO = 2,4,6-trimethylphenoxide.
§Times in hours unless stated otherwise.
Tbifference to 100 is represented by unidentified byproducts.
fReaction in aldehyde itself as solvent; ion-pair : aldehyde molar ratio 1 : 50.
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According to what is known in the literature® and to some indirect tests
we carried out, a common pathway leading to aldol (II), (see scheme 1), may
be hypothesized for these reactions. In particular in benzene, probably
because of the enhanced acid character of the cation present in the ion-
pair, the dehydration process is favoured, affording the crotonic product
(IXI). In contrast, in HMPT a Tischenko's type reaction" occurs because the
acid character of the cation is strongly depressed in this selvent with
consequent enhancement of the nucleophilic property of the phenate anion.

In agreement with these results, in benzene itself, but with a decreased
ion-pair:aldehyde ratio, i.e.favouring a greater coordination of the aldehyde
to the cation, the yield in 1,3-diol monoesters (IV) increased as expected.
This was verified in the reaction between n-butanal and 2,4,6-trimethylphenoxy-
magnesium bromide (see table 2), in which the ratio between the relative

$ IITI) varied from 0 (aldehyde :
ion-pair = 1) to 10 (aldehyde : ion-pair = 1 : 20). Furthermore, in aldehyde

percentages of products IV and III (% IV

itself as solvent, the ratio increased up to 15.

On the basis of these results, an analogous reaction course was to be
expected for Mg2+ phenates also in solvents with low coordinating power.®
Results obtained with 2,4,6-trimethylmagnesium phenate® are reported in table
2. A remarkable increase in the yield of 1,3-diol monoesters was observed also
when a high aldehyde : ion-pair (1 : 1) ratio was used. In contrast, the
ratios %IV : %III were no longer varied according to the different ratios
ion-pair : aldehyde.

The high reactivity showed by aldehydes in the presence of magnesium salts,
as well as their low electrophilicity towards the aromatic nucleus of magnesium
phenates! allowed us to study the influence played by the structure of the
phenoxidic anion on the reaction course. In the reaction with magnesium
phenate, using a ratio ion-pair : aldehyde = 1, the crotonic product was
obtained in high yield (see table 2). By varying the ratio ion-pair : aldehyde,
we could observe variations much lower than those observed with 2,4,6-trimethyl-
phenoxymagnesium bromide.

On the basis of these results, it is possible for the first time to emphasize
the remarkable sensitivity of these reactions not only to small variations of
the coordinating capability of the cation (MgBr+, Mg2+) but also to the
structure of the anion, quite seldom observed in the reactions catalysed by

ion~pairs.®
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