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The Pauson—Khand reaction still has a relatively low scope with respect to the used carbon skeleton, while yields are low in many other
cases. We have observed that the addition of molecular sieves improves yields remarkably. Experimental protocol is extremely easy, and it
has been applied to several substrates including the less favorable ones.

The cocyclization reaction of alkynes, alkenes, and carbon substrate on silica gel (DSAC procedufdi this case, the
monoxide, the Pauson—Khand reaction, is one of the mostreaction may be promoted by stabilization of a pretransition
powerful ways to construct cyclopentenohesd is being state conformation of the enyne complex.

widely used in natural product synthe3isonsiderable Nevertheless, many enynes still fail to give the cyclization
efforts have been made in the past decade to improve theproduct or they do so in low yields. Among them are systems
reaction conditions. Although the cobatexacarbonyl— derived from hept-1-en-6-yne lacking gem-disubstitution,

alkyne complex is readily obtained, the substitution of one some oct-1-en-7-yne systerhgind most substrates with
carbonyl ligand by the olefin in this complex is very difficult, ~substituents in the alkene moiety.
and several promoters such Bsoxide$ or DMSCO' have We have recently introduced aromatic enynes such as
been developed to labilize the carbonyls. “Hard” ligands such as new substrates for the intramolecular Pauson—Khand
as amines or water can also facilitate the ligand substitation. reaction® These substrates yield tricycloenones with moder-
The reaction can also be induced by by anchoring of the ate yields using TMANO as promoter. Isomerization of the

F Dedicated o 1 Dr Jomaum do P = emerging double bond is observed in most cases, compound
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reaction. Molecular sieves have been used to promote severatould see that molecular sieves alone are responsible for an
organic transformations such as epoxidation of allylic alco- increase in the reaction conversion, but best results are
hols (Sharpless epoxidatiof)asymmetric Heck reactior, obtained by combining th&l-oxide and the zeolite (entry
and Diels—Alder reaction¥. Some zeolites have been used 10). The isomerization of the double bond may be related
for DSAC intermolecular Pauson—Khand cyclizations of to the presence of water in the medium. Thus, the use of
methylene cyclopropane with alkynes observing, in general, powdered activated commercial sieves allows the isolation
positive effectd? of compound3, a probable intermediate in the isomerization

In the PausortKhand process, molecular sieves may act process. Indeed, compouBdjields the isomerized product
to adsorb the enyne and stabilize a pretransition state or they2 after 18 h of stirring at room temperature with traces of
may promote ligand exchange. Thus, compoundvas acid. The best yield of compourglis achieved by carrying
submitted to the set of reaction conditions summarized in out the reaction under completely anhydrous conditions
Table 1. Entries +3 showed that toluene was the best of (entry 14).

Our best reaction conditions (entry 16yvere applied to
_ five substrates, and yields were compared with standard
_ o . TMANO-promoted reaction conditions, reflux in the presence

Table 1. Reaction of Compound in Different Conditions of molecular sieves, and thermal promotion (Table 2). In all

yield (%)2
no. solvent promoter molsieves T (°C) 2 3
Table 2. Pauson—Khand Reaction of Different Substrates

1 DCM TMANO -10 2
2 benzene TMANO -10 21 No Starting Product Yield(%)
3 toluene  TMANO -10 40 Material A B C D
4  12-DCE CyNH." 112 13 = @:o
5  toluene DMSO 12 18 ! { 85 40 35 5
6 toluene H,O 25 0 t t
7 toluene  H,0 112 42 2 Lb o B 90 35 70 45
8  toluene 12 13 . i
9 toluene  TMANO 4 A 2x¢ -10 60 =

! O
10 toluene TMANO 4 A8x ~10 90 3 _ (D 60 25 25 10
11 toluene 4 A8xe -10 0 =
12 toluene 4 A.8x 112 45 4 _ Oi>=° 70403015
13 toluene TMANO 4 A 8xd -10 25 50 _ o
14  toluene TMANO 4 A8xe —10 15 75 5 CLO_ O 45 20 15 <5
15 toluene TMANO 3 A8x ~10 70 ve o,
16  toluene TMANO 5A.8xe -10 85 MeO™ %

2 Of pure material with correct spectroscopic datd, (°C NMR, IR). aConditions: A, see ref 14. B, standard conditions with TMANO from

®Cy = cyclohexyl, see ref 5& Powdered molecular sieves preheated in - _1g°C g 1t. C, reflux in toluene with eight times the mass of 4 A molecular
an oven at 128C for 4 h and cooled under argon. Two or eight times the  gjeves. D reflux in toluene of the alkyne complex.

mass of the starting materidlCommercial powdered and activated 4 A
molecular sieves (Aldrich, ref 233668)Same as entry 13 but using strictly
anhydrous conditions and under argon.

cases, yields improved remarkably when molecular sieves
were used.

In conclusion, molecular sieves improve the conversion
of the Pauson—Khand reaction. We are currently studying
the role of the zeolite in the reaction mechanism.

the solvents examined. Other solvents usually used for
Pausonr-Khand reactions such as MeCN led only to the loss
of the propargyl moiety. Comparing entries 8 and 12, we
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