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Treatment of tertiary propargylic alcohols 13 with 3-diazo-2-butanone 6 and catalytic dirhodium tetraacetate in benzene gave good yields of
the diastereomeric allenic hydroxyketones 14, with, in some cases, good diastereocontrol. These products are presumably formed via the
[2,3]-sigmatropic rearrangement of an a-propargyloxy enol derivative. This reaction has been extended to the preparation of homoallylic
hydroxyketones from allylic alcohols by reaction with 6 and the rhodium catalyst.

For a proposed synthesis of the right-hand porfiasf the
strongly cytotoxic agent sclerophytin A,'2 the unusual

alcohol 5 with the readily availabfediazoketones in the
presence of a rhodium(ll) catalyst to give the product of

cyclodecane ring having two oxygen bridges, we envisioned insertion of the carbenoid into the- bond 7.4

a procedure in which the anion of a 2,6-dimethyl-3-pyranone

would displace a nearby leaving group, e.§.,— 4.

Reduction of the enone would then afford the desired target

We report herein the unusual course of this reaction which
allows a general entry into allenic hydroxyketones.
Lithium (trimethylsilyl)acetylide was added to com-

2. To test this internal alkylation procedure, we sought to mercially available 1-phenoxyacetoBeto give, after de-
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prepare simple 2,6,6-trisubstituted 3-pyranones. One method

for doing so involved reaction of the tertiary propargylic
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silylation, the propargylic alcohd in 95% yield. Reaction

of 1 equiv of 5 with 2 equiv of the diazoketon6 in the
presence of 5 mol % of rhodium diacetate dimer in benzene
did not give any of the expected products of B insertion

7 but rather a 9:1 mixture of the diastereomeric allenic
hydroxyketones9 and 10 in 58% vyield (76% based on
recovered starting material). These unusual products are
presumably formed via interaction of the metal carbenoid
with the hydroxyl group o to give the intermediated

and Il which prefer to react via a [2,3] sigmatropic
rearrangemehto generate the allene rather than by simple
O—H insertion. Of the two possible diastereomeric inter-

(3) Cooke, M. P., Jrd. Org. Chem1979 44, 2461.

(4) a) Paulissen, R.; Reimlinger, H.; Hayez, E.; Hubert, A. J.; Téyssie
P. Tetrahedron Lett.1973 24, 2233. (b) Miller, D. J.; Moody, C. J.
Tetrahedron1995 51, 10811. (c) This reaction has been reported on
propargylic alcohols using diazoacetates: Noels, A. F.; Demonceau, A.;
Petiniot, N.; Hubert, A. J.; Teyssi®. Tetrahedron1982 38, 2733.

(5) Padwa, A.; Hornbuckle, S. Ehem. Re. 1991, 91, 263.
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mediated| andlll , the former is presumably favored due
to the difference in size between the methyl and phenoxy-
methyl which results in differential steric hindrance between

to 7) is isolated as a byproduct in 19% yield. The diaster-
eomeric ratios are poorer in these cases for some unexplained

one of these groups and the olefinic methyl group. The _

stereochemistry of the major diastereomer was assigned on

the basis of analogy to the work of MarsKaitho reported
a conceptually similar rearrangement of the anion-gpro-
pargyloxy) esterdl to give the allenic hydroxyesterk2.

The closest analogy to the current rearrangement is the work

of Doyle,” namely, reaction of propargyl methyl ethers with
diazoketones in the presence of catalytic rhodium complexes
to give mixtures of the cyclopropenes and the corresponding
methoxy allenic ketones. Curiously, contrary to our case; Rh
(OAc), gave predominately the cyclopropenes viee©C
insertion while Rk(pfb), afforded the allenes via the [2,3]

Table 1. Reaction of Alcoholsl3 with 6 To Give 14

compd R R’ R" yield, % ratio
13a Ph H H 75 31
13b H H H 68
13c Me H H 62 3:2
13d Me Et H 45 3:2
13e H H Me 442

a|n addition, 19% of the ©H insertion product corresponding Tavas
obtained.

sigmatropic rearrangement.
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We have determined the generality and scope of this
rearrangement by carrying out several additional examples
(Table 1). Secondary and primary propargylic alcohols, e.g.,
13abg give generally higher yields than do tertiary alcohols,
e.g.,13d. Substitution of an alkyl group on the alkyne does
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not stop the rearrangement although the yield is lod8e)(
In this case, the product of-€H insertion (corresponding
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reason. We have also extended this reaction to the preparation
of homoallylic hydroxyketones from allylic alcohols. Thus
treatment of the allylic alcohdl5 with 6 and Rh(ll) gave a
67% yield (92% based on recovered starting material) of a
7:1 mixture of the hydroxyketoneks and 17, presumably

via the intermediate/. The stereochemistry of the major
diastereomer was assigned by the use of NOE experiments.
As in the case ob, the diastereomeric ratio is quite high,
implying a reasonable energy difference between the two
diastereomeric transition states.

Finally it is important to point out that these rearrange-
ments could proceed by either a [2,3]- or a [3,3]-sigmatropic
rearrangement pathway. Wood and co-workers have shown
that the [3,3] pathway is favored for allylic alcoh®¥sand
also for propargylic alcohols under certain conditidhs.
However, under the conditions reported here, namely, the

(6) (a) Marshall, J. A.; Wang, XJ. Org. Chem.1991, 56, 4913. (b)
Marshall, J. A.; Robinson, E. D.; Zapata, A.Org. Chem1989 54, 5854.

(7) Doyle, M. P.; Bagheri, V.; Claxton, E. El. Chem. Soc., Chem.
Commun.199Q 46.

(8) For a different rearrangement of a secondary allylic alcohol with
methyl diazoacetoacetate, see: Wood, J. L.; Stoltz, B. M.; Dietrich, H.-J.;
Pflum, D. A.; Petsch, D. TJ. Am. Chem. S0d.995 117, 10413. In this
case, an intermediate very similarWoundergoes a [3,3] sigmatropic shift
rather than the [2,3] shift we observe here.

(9) Wood, J. L.; Moniz, G. A.; Pflum, D. A,; Stoltz, B. M.; Holubec, A.
A.; Dietrich, H.-J.J. Am. Chem. S0d.999 121, 1748.
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of the rhodium catalyst to a solution of the diazoketdige
and the alcohob in benzene at 28C, the [3,3] produck0

was afforded as the major(5:1) product in 52% yield

Rhy(OAC) (75% based on recovered starting material).
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addition of the diazoketone quickly to a solution of the (6\//)\%—’ c? oA
propargyl alcohol and the rhodium catalyst in benzene at 25 \/Twe i
°C, we are convinced that the rearrangement proceeds via a L M i Me

[2,3]- rather than a [3,3]-sigmatropic pathway. The use of
3-diazo-2-butanoné does not allow one to choose between
the two possibilities since the product is the same. However
treatment of the alcohob with diazopropiophenond 8
afforded in 55% isolated yield (81% based on recovered
starting material) only the product of the [2,3] pathway,
compoundL9, with none of the product of the corresponding
[3,3] pathway20 being isolated. Thus under our conditions,
the [2,3] sigmatropic rearrangement pathway is favored.
However, under slightly modified conditioA%e.g., addition

(10) See following Letter (Wood, J. L.; Moniz, G. Qrg. Lett 1999
1, 371). We thank Professor Wood for communication of these results prior
to publication.
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Further work on these rearrangements and the synthesis

' of sclerophytin A and its analogues is currently underway

and will be reported in due course.
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