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Table 5. Relative intensities of the peaks due to CoHyst, CoHgt and C4H7* ions in the CI1{(H20) spectra
of isomevic n-heptyl bromides

‘WL/B ].—C7H15Br 2—~C7H15Br 3*C7}{15B1‘ 44—C7H15Bf
CsHist 77 86 84 88

C4Hg* 22 13 15 12

CaHo™ 1.4 1.2 0.7 0.5

pared to the secondary isomers. It seems that the heptyl ions formed have identical
structures. It might be recalled that the intensity of the heptyl ion in the ET spec-
trum of 1-heptyl bromide amounts to only 5%, of the intensity of this ion in the EI
spectra of the secondary bromides. Furthermore the C4HgBr+ ion is practically absent
in CI(<< 0.3%,), whereas it is rather intense in the EI spectrum.

3.7. Conclusions. The CI(H20) spectra of the alkyl halides ChHap ,1X are charac-
terized by the preponderance of the parent alkylions ChHoy 1+ for the lower members
of the series, and by the high proportion of parent alkyl ions together with certain
alkyl fragments for the higher members of the series; the position and the nature of
the halide functional group exert very little effect.

We thank the Swiss National Foundation for the Encouragement of Rescarch for a grant.
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11. Asymmetric Alkenes Hydroesterification by Palladium Complexes
Containing (—)-DIOP. Double Bond Migration and Formation
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8006—Zurich, Switzerland
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Summary. The formation of isomeric esters in the title recaction takes place through different
mechanisms; one of them does not imply formation of isomerized substrate.

The asymmetric synthesis of esters through palladium catalyzed hydrocarboxy-
lation of alkenes using (—)-2,2-dimethyl-4,5-bis(diphenvlphosphinomethyl)-1,3-
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dioxolane (DIOP) [1] as chiral ligand has been briefly reported by us [2]. In the
presence of the above ligand and depending on the substrate, however, the formation
of isomeric esters is greater [3] than when using (PPhg)s PdClz as the catalyst precursor
[4][5].

It has been recently demonstrated [6-8] that the formation of isomerized sub-
strate is not necessary to the formation of isomeric aldehydes in the cobalt catalyzed
hydroformylation under high carbon-monoxide partial-pressure; in this case an
isomerisation of the substrate-catalyst-complex has been postulated.

Similar conclusions have been reached for palladium promoted reactions [9] [10].

To verify whether isomerisation of the substrate of the substrate-catalyst-complex
can be present also in the palladium catalyzed hydroesterification, we have carried
out the hydroesterification of 2-methyl-2-butene and of 2-methyl-1-butene (Scheme)
by using a PdCly to DIOP molar ratio of 1:2 and methanol as the solvent at 100°C.

Methyl 3-methylpentanoate arising from 2-methyl-2-butene shows no optical
activity, whereas the same ester obtained from 2-methyl-1-butene has a small but
definite optical rotation. Both these facts indicate that a mechanism exists which
does not imply free 2-methyl-1-butene as the intermediate for the formation of
methyl 3-methyl pentanoate from 2-methyl-2-butene.

For methyl 2, 3-dimethylbutanoate, which forms together with methyl 3-methyl-
pentanoate in the hydroesterification of 2-methyl-2-butene, a small asymmetric
induction (~ 0.69) has been observed.

As the asymmetric induction in the asymmetric hydroesterification of both
substrates is very low, we have carried out the asymmetric hydroesterification of
a~ethylstyrene and of (Z)- and (E)-2-phenyl-2-butene, where products having higher
optical purity and higher specific rotations are expected [1]. For these substrates
(DIOP)-PdCls [3] was used as the catalyst precursor with benzene as the solvent and

Scheme
CHy CH»>-—-COOCH3
I |
C—CH, *CH_CH, a (1=1) = — 0.056
l — ]
Cle Cle afds (l=1) = —0.124
CHa CH3
CH5—COOCH;3
*CH—CHa
> CIHz ags (1 =1) = 0.000
CHj; |
| CHj,
C—CHjs
| T
CH
[ CHj
CHjy |
| CH—CHj,
N a2 (1 =1) = + 0.155
*CH—COOCH;3

|
CHs
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using methanol containing HCL (0.27x) as the hydrogen donor. The results obtained
are shown in the Table.

As expected, the difference in the optical activities of methyl 3-phenylpentanoate
obtained from the three different substrates are much larger. Though the mechanism
of isomerisation during hydroesterifications as yet has not been investigated and
traces of a-ethylstyrene have been detected in the reaction mixture of (Z)- and
(E)-2-phenyl-2-butene, it is possible to conclude that the isomerisation of the substrate
is not an essential requisite for the formation of isomeric esters, which arise from
carboxylation of carbon atoms not engaged in the double bond of the starting
substrate.

Although alternative explanations can be given for the observed phenomenon,
we feel, on the basis of similar effects found in the cobalt catalyzed hydroformylation

Optical activity of methyl 3-phenylpentanoate vecovered from asynumetric hydvoesterification of diffevent

substrates
Substrate methyl 3-phenylpentanoate 100 af 1=1)
total ester products
CaH
" 08 +8.06
Ph
Ph CH
Se=c (7 50 +10.10
CHaz H
CH CH.
3\C=C/ 3 70 + 10.47

reaction [6-8] that to some extent, isomerisation of the substrate-catalyst-complex
takes place and it is immediately followed by hydroesterification, without the release
of isomerized substrate from the catalytic complex.

The mechanistic implications of the above results, concerning the origin of the
asymmetric induction in the palladium catalyzed hydroesterification in the presence
of (~)-DIOP as asymmetric ligand will be discussed in a forthcoming paper.

I whish to thank Prof. Pino for reading and commenting on the manuscript.
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