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In this contribution, we report the first example of the generation Scheme 1
of iodinated vinylidene complexes of pentacarbonyltungsten (0) by @["C%fs'gﬁ;;"' Ha
the reaction of 1-iodo-1-alkynes with W(C&Xhf), and the use of “THF, 15 hours. 1t OO "
these complexes in two types of synthetically useful reactions, that g% (=t.0) ’
is, the 6r-electrocyclization ob-(iodoethynyl)styrenes and endo-
selective cyclization ofv-iodoacetylenic silyl enol ethers.

Recently transition-metal vinylidene complexes have become the
center of great interest in organic and organometallic chemistry, ®‘4W(CO)S - .
due, not only to their facile generation from terminal alkynes, but (Ol
also to their unique reactivitidsWhereas several synthetically

useful reactions utilizing the vinylidene complexes generated from
terminal alkynes have been developed over the past décade, Table 1. Synthesis of lodo-Substituted Naphthalene Derivatives

l W(CO)s(thf) }- W(CO)s(thf)

I
A (vinylidene complex) 8

reactions of vinylidene complexes derived from alkynes possessing vield(%)
. . . . . . . substrate product Amount of W(CO)s(thf)

a labile substituent at the terminus involving 1,2-migration of that 1.0 molar 0.1-0.2 molar
substituent have hardly been studfed. R R

We have previously reported several synthetic reactions using ©/i OO
vinylidene complexes of group 6 metals derived from terminal R \ |
alkynes, that is, the W(C@hf)-catalyzed endo-selective cycliza- 3 R=pTol 8 93 81
tion of w-acetylenic silyl enol ethefsand the @-electrocyclization . 2?;?;6 . = Zé::
of o-ethynylstyrenesand o-ethynylphenyl ketonesHowever, it ol p-Tol
is not possible, by these procedures, to introduce a substituent onto
the olefinic part derived from the terminal alkyne. The development
of a method allowing us to manipulate this position effectively is i 529

highly desirable. For this purpose, we decided to examine the
possibility of generating iodinated vinylidene complexes from
1-iodo-1-alkynes using W(C@}hf), expecting that cyclizations
similar to those described above could be achieved along with 12 P 349

introduction of an iodine atom into the olefinic part of the products.  ag 1 M amount of W(CQYthf) was used? 0.2 M amount of W(COthf)

To our knowledge, only one example has been reported for the was used.

preparation of iodinated vinylidene complexes from 1-iodo-1- dienyne derivativg were cyclized to afford the corresponding iodo-
alkynes using CpMn(CQfthf), and no synthetic utility has been  substituted naphthalene and benzene derivaives2. Use of a

oy
Oi

‘8*3%

reported for such complexés. stoichiometric amount of W(C@(thf) generally gives the product
First we examined ®-electrocyclization ofo-(iodoethynyl)- in good vyield, while the yield of the catalytic reaction varies
styrened"” using a stoichiometric amount of W(C&xhf). When depending on the structure and the substituents of the substrate. In

1-(iodoethynyl)-2-(1-methylethenyl)benzebevas treated with 1.0 particular, the difference in reactivity betwearsiloxy derivative

M amount of preformed W(CG(thf) at room temperature, it was 4 anda-methoxycarbonyl derivativé suggests that this cyclization

completely consumed withi4 h and 1-iodo-4-methylnaphthalene  proceeds smoothly when the electron density atp®sition of

2 was obtained in 95% yield. The position of the iodine atom is the olefin is hight!

confirmed by the presence of two doubletsdat 7.02 and 7.96, We next studied intramolecular nucleophilic attack of a silyl enol

corresponding to the fnd H, protons, respectivel/Furthermore, ether onto the iodinated vinylidene compfexVhen anw-io-

this reaction could be carried out successfully even with only a doacetylenic silyl enol ethet3 was treated with a 1.0 M amount

catalytic amount (as little as 0.1 M amount) of W(G@ENf) to give of W(CO)(thf) in the presence of 3.0 M amounts ot®| the

the same product in good yield. The reaction is thought to proceed reaction again proceeded smoothly at room temperature to give an

as follows: treatment df with W(CO)s(thf) would give an alkyne- iodo-substituted cyclopentene derivatild in 65% vyield. The

W(CO) m-complex, which gradually isomerizes to the iodinated position of iodine atom, confirmed by an NOE experiment, supports

vinylidene intermediaté via 1,2-migration of the iodo group; then  the hypothesis that this reaction also proceeds through the iodinated

67-electrocyclization occurs forming the carbene intermedite  vinylidene complexD. The carbene carbon of the complex is

which affords the iodo-substituted naphthalene by 1,2-hydrogen expected to be highly electrophilic, and thus nucleophilic attack of

migration with regeneration of W(Cghf) (Scheme 1§:1° the silyl enol ether occurs here to give the vinylmetallic speEies
The scope of the reaction is summarized in Table 1. Not only which is protonated by D to give the corresponding iodo-

iodo-substituted aromatic enyn8s-6 but also the nonaromatic  substituteds,y-unsaturated keton&4 (Scheme 2). Reactions of
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Scheme 2 making them very versatile substrates for further coupling reactions.
:SO\Z z W(CO)(thf), HzO o 122 Further studies to expand the synthetic utility of iodinated vinylidene
A THE, 11 l:ours‘ n complexes are in progress in our laboratory.
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i 12,13 : could be detected.

Isomer. .AlthOUQh one VYOL”d expect that the r?aCt'on should (11) The reaction time necessary for consumption of the starting material under
proceed with only a catalytic amount of W(GQhf), in fact these the stoichiometric conditions el h for4 and 2 h for5. The reaction of

e : 5 with 0.2 M amount of W(CQOythf) gave a substantial amount of
conditions gave only a poor yield c_’f the prodét. polymerization products judging from the presence of broadened peaks
We also found that these cyclized products were gradually in the 'H NMR spectrum of the crude product.

idi i i _ H ; ; (12) On the basis of deuterium exchange experiments we have previously
oxidized by air to provider,8-unsaturated diketones in good yield. proposed that for the similar reaction of terminal alkynes the cyclization
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In concl_usu_)n, we have SucceedEd_ in generating iodinated (16) Itis noteworthy that the iodo-substituted products are easily oxidized by
tungsten vinylidene complexes from 1-iodo-1-alkynes, and have molecular oxygen, as the corresponding hydrogen-substituted products
employed these complexes in two types of synthetically useful are air-stable for a longer period of time.
reaction. The iodine is retained in the products of these reactions, JA0113091
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