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A mild access to silver acetylides from trimethylsilyl acetylenes
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Abstract—1-Trimethylsilyl-1-alkynes are selectively converted to the corresponding silver acetylides. Silver nitrate or triflate are used
under neutral conditions, allowing other functional groups to remain unaffected.

© 2006 Elsevier Ltd. All rights reserved.

Although still in infancy, silver organic chemistry is
gaining interest in the past 5 years.! Several reactions
involving alkynes and silver salts as catalyst, have
indeed been recently described.>> A few examples also
make use of silver acetylides in stoichiometric pro-
cesses.o 10

Surprisingly, a single method is so far known to prepare
silver acetylides.'® This method is derived from the old
test detecting the presence of terminal alkynes in a struc-
ture.!! An aqueous ammoniacal solution of silver nitrate
produces a complex, which reacts with alkynes in a mix-
ture of alcohol and ammoniac, leading to the corre-
sponding silver acetylide which precipitates. If these
basic conditions do not interfere with the formation of
simple alkyl substituted silver acetylides, such conditions
are not always compatible with functionalized alkynes
and so far, only a few silver acetylides have been
described.!-6-10

Following works on Pd/Ag-catalyzed cross-coupling
reactions,>> we recently set up a Ag-catalyzed selective
deprotection of 1-trimethylsilyl-1-alkynes (Scheme 1).'%>!3
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Scheme 1. The Ag-catalyzed deprotection of 1-trimethylsilyl-1-
alkynes.
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Based on mechanistic investigations of these Ag-cata-
lyzed reactions,'* we designed and reported here a novel
access to silver acetylides from 1-trimethylsilyl-1-alkynes
under very mild conditions (Scheme 2).

In both reactions, the first step is probably the forma-
tion of a m-complex between the silver salt and the 1-
trimethylsilyl-1-alkyne (Scheme 3, step a).'* This coordi-
nation would induce activation of the TMS group to-
ward nucleophilic attack by either the silver counter-
ion or a nucleophilic solvent. This cascade of events
would lead to the formation of a silver acetylide
(Scheme 3, step b). If these steps can be performed
in a solvent in which the silver acetylide is insoluble,
the latter should thus be recovered through a simple
filtration, giving rise to a novel access to such
organometallics.
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Scheme 2. Formation of silver acetylides from 1-trimethylsilyl-1-
alkynes.
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Scheme 3. Mechanistic hypothesis for the formation of silver acetyl-
ides from I-trimethylsilyl-1-alkynes.
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Based on these considerations, we submitted 1-tri-
methylsilyl-1-alkynes to various silver salts in various
conditions.

The commercially available I-trimethylsilyl-1-hexyne
was first used as a model to set up the right conditions
(Table 1). In dichloromethane, most of the silver salts
were insoluble and no reaction took place (entries 1, 6,
11, 14 and 17). In acetone and protic solvents, silver
nitrate was not fully soluble but enough to promote
evolution and a white precipitate rapidly formed (entrles
2-5). This precipitate proved spectroscopically ('H, '*C,
19AgNMR and IR) identical to 1-hexynyl silver 1b
obtained with the conventional method.'®'* Methanol
and aqueous methanol proved to be the best reaction
medium, giving 1b in good yields (entry 3-4).!5 In
contrast, silver triflate is soluble in most solvents;
however, the formation of 1b only occurred in protic
solvents (entries 8—10 vs 6—7). The reaction ran equally
well in methanol and in mixtures of methanol and water
(up to 1-1) but was surprisingly sluggish in water (entries
8-9 vs 10). Other silver salts were not effective for this
transformation (entries 11-19). It is worth noting that
only 1 equiv of silver salt is required.

In order to study the scope of this new transformation,
representative trimethylsilylated alkynes 2a-8a bearing
various protecting groups were synthesized!®!” and sub-
mitted to the above-described conditions.'® The expected
silver acetylides 2b—8b were obtained in good to excellent

Table 1. Formation of 1-hexynyl silver 1b from 1-trimethylsilyl-1-
hexyne in the presence of silver salts in various conditions

AgX
/\/\ g»/\/\

Me;Si 1a Ag 1b
Ag salt® Solvent Time Yield®
1 AgNO; CH,Cl, 2h 0°
2 Me,CO 5 min 55
3 MeOH 10 min 76
4 aq MeOH 15 min 66
5 H,O 25 min 11
6 AgOTf CH,Cl, 2h 04
7 Me,CO 2h 0
8 MeOH 10 min 56
9 aq MeOH 15 min 56
10 H,O0 25 min 16
11 AgCl CH,Cl, 2h 0°
12 MeOH 2h 0°
13 aq MeOH 2h 0°
14 AgF CH,Cl, 2h 0°
15 MeOH 2h 0°
16 aq MeOH 2h 0°
17 AgBF, CH,Cl, 2h 0°
18 MeOH 2h 0°
19 aq MeOH 2h 0°
#1 equiv.

®Yield of isolated pure product.

¢ The silver salt was insoluble and the starting material was recovered.

4 AgOTf was not completely dissolved and no reaction took place but
if MeOH was added, hex-1-ynyl silver precipitated (60%).

yields, demonstrating that this method is perfectly com-
patible with various functional groups (Table 2).

2-Phenyl-1-trimethylsilylethyne 2a was efficiently con-
verted to the corresponding silver acetylide 2b upon
treatment with 1 equiv of silver nitrate or triflate in
aqueous methanol (entries 1-2). Under the same condi-
tions, 1-phenyl-3-trimethylsilylprop-2-ynol 3a and its
the rert-butyldimethylsilyl ether 4a gave the correspond-
ing silver acetylides 3b and 4b in good to excellent yields
(entries 3-6). However, silver triflate seemed to induce
some decomposition since a pink glueish solid difficult
to handle and purify was formed instead of a grey-white
crystalline solid when silver nitrate was used (entries 4 vs
3,6vs5).

Similarly, 5-trimethylsilylpent-4-ynol Sa quantitatively
furnished the acetylide Sb with silver nitrate but not with
silver triflate (entry 7 vs 8). On the contrary, the pivalate
and the benzyl derivatives 6a and 7a cleanly reacted with
both silver salts, giving the corresponding acetylides 6b
and 7b in good yields (entries 9, 11 vs 10, 12). Surpris-
ingly compared to other free alcohols, 1-trimethylsily-

Table 2. Formation of various I-trimethylsilyl-1-alkynes: reaction
performed with 1 equiv of silver salt

1-TMS Alkyne

Ag salt*  Yield®

1 2a AgNO; 78
MesSi—==—h

2 AgOTf 82

3 OH 3a AgNO; 71

Me,Si
AgOTf  ©

SitBuMe, 4a  AgNO; 90

L)

Me,Si
6 Ph AgOTf  ©
7 5a AgNO; 99
oz on
Me;Si
8 AgOTf ¢

AgN
ocosy 0 ANOs TS

MesSi

10 AgOTf 53

T7a AgNO; 76

§§

OBn
Me;Si
12 AgOTf 89
OH
13 8a AgNO; 8§82
Me;Si
14 AgOTf 77

#1 equiv in aqueous methanol (H,O-MeOH 25-75) at 20 °C.

®Yield of spectroscopically pure product.

¢ A glue-like solid precipitated, hampering the recovery of a pure clean
silver acetylide.



A. Vitérisi et al. | Tetrahedron Letters 47 (2006) 2779-2781 2781

loct-1-yn-3-o0l 8a also gave the corresponding acetylide
8b whatever the silver salt (entries 13-14 vs 3-4, 7-8).

Silyl, ester and benzyl protecting groups are thus com-
patible with this method. In some cases, no protective
group is even possible.

It is worth noting that Ag-catalyzed cyclization, a possi-
ble concurrent reaction when acetylenic alcohols were
examined,!® was not observed under these conditions.

In conclusion, we demonstrated here that 1-trimethyl-
silyl-1-alkynes can be cleanly converted to the corre-
sponding silver acetylides in the presence of silver
nitrate or triflate in protic solvents. Various functional
groups, protected or not, are fully compatible with this
new method. Further works in this area are now in
progress.
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