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Recently Flatau and Musso! characterized the major reaction product of dipivaloyl-

methane (DPM) and mercuric acetate as the carbon-bonded mercuric compound 1.
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Their main evidence for structure 1 was obtained by nuclear magnetic resonance
=
spectroscopy (mmr), which clearly showed a geminal JH3199_H coupling of 221 Hz for
the major singlet (97%) at 4.86 ppm at -40°. This corrected a structure proposed for

the product of DPM and mercuric acetate, where the mercury was thought.to be bonded to the

oxygen rather than the carbon?>3. Flatau and Mussol, however, pointed out the

difficulties in using mercuric salts in the preparation of 1 and used bis(hexamethyl-
disilylamido) mercury for the mercuric-salt-free formation of é.

We would like to report the isolation of a previously unreported compound
formed in the reaction of DPM and mercuric acetate and discuss its formation in relation

to the mechanism of this reaction.

*Hestern Marketing and Nutrition Research Division, Agricultural Research Service,
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921



922 No, 10

The reaction of DPM and mercuric acetate (2:1) in 75% ethanol for 1 hr gave, after

cooling, a single, highly crystalline“ compound é’ mp 179-181°, whose room temperature nmr
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spectrum consisted of singlets at 1.22 ppm (18 protons); 2.05 ppm (3 protomns); and 5.18 ppm
(0.8 proton).5 The sharp singlet at 5.18 ppm was flanked by the H3199 satellites
(intensities of which are about 9% of the total area) indicative of a JHgISS—H coupling

of 314 Hz at 31° and 333 Hz at -30°. This is by far the largest geminal Hgl%%-m coupling

657, 1In order to verify this large coupling,

we have been able to find in the literature
we looked at another derivative of é, where the acetate group is replaced by a chloride, 3.
Compound 3 was prepared by Flatau and Mussol, however, they stated that the JH8199-H
coupling vanished. Apparently they observed the spectrum of 3 only at room temperature,
where the 12 Hz linewidth of the singlet at 5.16 ppm essentially precludes the observation
of the H3199 satellites. However, we find at -30° the singlet at 5.16 ppm has a linewidth
of 3 Hz and the two Hg!%? satellites are quite evident with a coupling of Jug!9%-H for 3
of 310 Hz. This finding substantiates the large geminal coupling we obtain for i. The
infrared spectrum (KBr) of i showed a strong carbonyl stretch at 1685 cm'l, which is
indicative in these systems of a carbon-bonded mercuryl. The 70 ev mass spectrum of i

gave a molecular ion (ngoz) at m/e 444 with 0.22% relative abundance, and fragment ions

at m/e 429 (0.14%) and m/e 387 (0.48%) from loss of methyl and t-butyl respectivelys.

Elemental analysis provided the following results for g. Calc. for Cj3Hjyo04Hg:
Cc, 35.25; H, 5.01; Hg, 45.3; Found: C, 35.2; H, 5.01; Hg, 45.6. We have also
independently synthesized g by reacting 1 with glacial acetic acid (eq. 1)9.

1 + HOAc 25° 2 + DPM (¢H)
= 24 hr =
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The interesting fact that mercury differs from other metalslo, in that it is bonded

to carbon instead of oxygen, can be rationalized by the following mechanism (eq. 2).

? HgOAc
(CHS):;C\TéC\ﬁ/C(CH“)s + o (0Ac), — (c"3)3c\cicf:/c(c“3>a
onoi DPM -nt (2)

ko!o g + HOAc

Numerous examples of electrophilic additions to olefins by mercuric ions have been
cited!1°12, gsince DPM exists as an equilibrium between the encl and keto forms (the
enol/keto ratio (K) depends on solvent: CD30D, 1.26 immediately after mixing (decreases
to 0.08 after 30 hours); CDCl3, 15; CCly, 83, as measured by nmr), it would seem
reasonable that addition to the enol form of DPM by the electrophile @HgOAc followed by
loss of proton (eq. 2) gives gla. It is evident from our results that the reaction of g
with enol DPM to form al’ is a slower reaction, and we have verified by nmr (CDCl3) that
addition of mercuric acetate to a mixture of DPM and % causes the disappearance of the DPM
signal (enol C = Cg—) at 5.75 ppm, with a corresponding increase for the signal of 2 at
5.18 ppm. We have also found that by increasing the reaction time of DPM and mercuric
acetate from 1 hr to 24 hr that ) is formed exclusively.

We hope to report on other reactions of iand also our results on the reaction of

mercuric acetate with other R-diketones.
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