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Reaction of Alkyne Having Hydroxyphenyl Group with Mo(CO)g
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The reaction of m-and p-hydroxyphenylpropyne, 1a and
1b, with Mo(CO)¢ (5 mol%) affords metathesis products, 2a
and 2b, in 78% and 14% (conversion yield, 78%) yields,
respectively. However, o-hydroxyphenylpropyne If gave
trimerization product 4 in 65% yield.

Carbon-carbon bond formation or bond fission is the most
important reaction in organic synthesis. Especially bond fission
of the unsaturated bonds, such as an alkene or an alkyne, is
quite interesting. Alkyne metathesis has been attracted much
attention as a new process of acetylene reformation. Since the
discovery of this remarkable alkyne metathesis, intensive
studies of this process using transition metal carbyne complex
have been reported.1 Mortreux r(:porced2a that a catalytic
amount of Mo(CO)e-PhOH was quite effective for the alkyne
metathesis, but the reaction mechanism was not yet clear. Now
we wish to report the reaction of alkyne 1 having o-, m-, and p-
hydroxyphenyl group with Mo(CO)g.
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It is generally accepted that phenol was required for the
molybdenum catalyzed alkyne metathesis,2 but the role of
phenol was not clear.12-¢,3  In order to investigate the role of
phenol, we prepared alkynes 1 having o-, m-, and p-
hydroxypheny group. The metathesis reaction of these
compounds 1 was carried out using 5 mol% of Mo(CO)g in
toluene upon heating in the absence of phenol and the results
were shown in Table 1. The reaction of p-
hydroxyphenylpropyne (la) with Mo(CO)g¢ smoothly
proceeded to give 2a in high yield (78%, Tablel, run 1) and m-
substituted phenol 1b also afforded metathesis product 2b in
14% yield (conversion yield, 78%, run 2). Moreover, the
reaction of alkynes, 1¢ or 1d, with Mo(CO)g gave the
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Table 1. Reaction of alkyne 1 with Mo(Co)g

Yield of

Run Substrate 2(%) 3(%) 1(%)

1 Ho:@%Me [C R 5
HO 1a

2 @%Me 14 - 82
1b

3 HO_©+/\P" 3 39 42
1c

4 HO‘W% 16 20 6l
1d

5 MeO‘@éMe . . 72
1e

6 1e 232 — 21

OH
7 =Me -k — 7

All reactions were carried out in toluene in the presence ot Mo(CO)g
(5 mol %) upon heating. @ p-CI-CgHsOH(100 mol %) was added.

b Metathesis product was not obtained and the trimerization product
was obtained.

metathesis products, 2a and 3¢ or 2d and 3d, in moderate
yields, respectively (runs 3 and 4). However, metathesis
product was not obtained from p-methoxyphenylpropyne le. In

* the presence of phenol, the reaction of 1e with Mo(CO)g gave

desired product 2e. (Table 1, runs 5 and 6). On the other hand,
it was very surprised to find that when a toluene solution of o-
hydroxyphenylpropyne (1f) and Mo(CO)g (5 mol%) was
refluxed for 5 h, trimerisation product 4 was obtained in 65%
yield as a single isomer. None of the metathesis product was
obtained. The structure of trimerization product 4 was
determined by the spectral data and the X-ray crystal structure
analysis. In a similar manner, reaction of 1g with Mo(CO)g (5
mol%) in toluene at 110 °C for 5 h followed by treatment with
Mel afforded 5 and/or §' in 24% yield (1g was recovered in

62% yield).4 However, none of the metathesis product nor the
trimerization product was obtained in the reaction of 1h with
Mo(CO)¢ without phenol.

These trimers would be formed from 7 via 8. That is,
molybdenacyclopentadiene I was generated from two alkynes.
The insertion of other alkyne into Mo-carbon bond of I results
in the formation of molybdenacycloheptatriene IX. The
reductive elimination occurs to give trimer IIL6 The reaction
of 1g with Mo(CO)g in the presence of phenylpropyne (2
equiv.) followed by treatment with Mel afforded 5 and/or 5' in
41% yield along with 9 [<14%, m/z 438 (M*)]. The fact that
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trimer 9 was obtained in this reaction supports the formation of
7. On the other hand, when a toluene solution of 10, Mo(CO)g
(5 mol%), and p-Cl-CgH4OH (1 equiv.) was refluxed for 5 h to
give metathesis products 11 and 12 in 40% and 41% yields,
respectively, along with a small amount of trimerization
products, 13 and 14. The latter products would be formed from
molybdenacyclopentadiene I as shown in Scheme 4.
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Scheme 4. Possible Reaction Mechamsm

These results indicates that the Mo(CO)6-PhOH system
can catalyze both the metathesis reaction and the trimerization
reactions and may provide an important clue of the mechanism
for the metathesis reaction.

In these reaction phenol would not form m-molybdenum-
phenol complex6 and phenol oxygen would coordinate to
molybdenum complex. Further studies for the alkyne synthesis
and for the role of the phenol are in progress.
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