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ABSTRACT

-

7

Silver(l) acetylides allow one-step alkynylation of adamantyl iodide in yields ranging from 25 to 68%.

Organosilver(l) compounds have found little application to corresponding acetafe8) and that silver(l) acetylides react
organic synthesis, as many are unstable to air and water andeadily with methyl iodide to give methylated acetylehes
decompose to the corresponding organic dimer and metallic(Scheme 1), we reasoned that silver(l) acetylides (d)g.,

silver! An exception to this rule is the acetylide class, which

generally lacks the aforementioned properties and is readily || | N 9 R R

synthesized.Surprisingly, investigations into this class are
limited to a handful of synthetic applications (i.e., addition
to aldehyde$, ketones’, acid chlorideg;* pyridines® and
nucleosided. A role in elucidating palladiumsilver carbon-
ate mediated processes has also been repbrted.

Considering that silver(l) salts, such as AgOAS, (have
been used for converting adamantyl halides (€pto the
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may well facilitate alkynylation at a tertiary center (Scheme
1).2% Not surprisingly, this type of €C bond connection is
poorly represented in the chemical literatdite.

Preliminary investigations concentrated on reacting silver-
(I) phenylacetylides with adamantyl bromid&. The choice
of solvent was found to be crucial as silver(l) acetylides are
notoriously insoluble and require strongly coordinating
aprotic solvents [e.g., dimethyl sulfoxide (DMSO), hexa-
methylphosphoramide (HMPA), and pyriding]Reactions
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1998 39, 8597-8600 and references therein. (c) Negishi, E.-i.; Babd, S.
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using either DMSO or HMPA as the solvent led mostly to || |G
gross mixtures, but reaction with pyridine as th_e solvent at tapie 1. One-Step Alkynylation of Adamantyl lodide with
100°C gave after prolonged (2448 h) reaction times low  gjer(1) Phenylacetylides (NMM, Reflux)

yields of the desired produét(8) (Scheme 2).
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When adamantyl bromidéwas substituted with adaman- e 57

tyl iodide 9 the rate of reaction increased, as expeéted
the yield rose to 35%. Although these results were promising,

Cl
it was evident from GC/MS data that silver(l) phenylacetylide 4 C =" M

6 was undergoing many side reactions with the solvent

(pyridine). However, attempts to prevent these side reactions 5 CHSO—O%AQ CH&M

with related solvents, such as lutidine and picoline, failed to

increase the yield of the produ8t The use of triethylamine o1

and tetramethyl ethylenediamine as solvent gave no product, 6 Ag—= =Ag H= =
butN-methylmorpholine (NMM) increased the yield 8to 40

68%. Interestingly, triphenylphosphine silver(l) phenylacetyl-

ide’® gave no improvement. 7 (CHs)zN—Q%Ag (CHa)N =-H

A range of silver(l) arylacetylides were then screened
utilizing the optimized conditions (entries—5, Table 1),
which afforded the corresponding adamantane in isolated 20
yields ranging from 25 to 68%. Surprisingly, however, silver-
(I) 4-dimethylaminophenylacetylide preferred to undergo
electrophilic aromatic substitutidh(entry 7).

significant by-product of theggl proces$? when analyzing

. . . . . the reaction mixtures using GC/MS. While a carbocationic
Aliphatic and silylated silver(l) acetylides were also found : . 17
mechanism may be envisag€#}’it cannot account for the

to react with adamantyl iodide under these conditions (entriesformation of adamantane or the lack of reaction of adamantvl
1-4, Table 2) but the yields were found to be lower in these . Y

cases as compared to the phenylacetylides. lodide with copper(l) phenylacetylice:*
The addition of silver(l) acetylides to adamantyl halides
is thought to proceed through apd mechanism. There is _
precedent for such a process in the substitution of alkyl
halides with low reactivity toward nucleophiles, including Table 2. One-Step Alkynylation of Adamantyl lodide with

bridgehead halidé§:221Further, silver salts have been used Silver(l) Acetylides (NMM, Reflux)

previously to generate adamantyl radic&lExperimentally, Entry Reactant Product [Yield(%)]
this is supported by the observation of adamantane, a
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In conclusion, a novel carbetrtarbon bond forming  applicable to substrates that can easily eliminate HI for
protocol is reported for direct one-step alkynylation of the example tert-butyl iodide.

adamantyl ring system. Unfortunately, this procedure is not ) _
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