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Summary : The reactions of bis(trimethylsilyl)peroxide with alkyl, vinyl, alkynyl,
aromatic and heteroaromatic anions are described. Depending on the reaction condi-
tions, the trimethylsilyloxy derivatives can be obtained alone or together with the
corresponding trimethylsilyl derivatives, which is sometimes the major product.
Enolates, generated using magnesium diisopropylamide give the corresponding hydroxy-
carbonyl compounds in good yields. An attempt to rationalise the above results is
given, emphasising the wide use of bis(trimethylsilyl)peroxide in organic synthesis
as an electrophilic hydroxylation reagent.

The use of carbanions is nowadays very popular in organic chemistry and various
methods are available for their preparation.® At the same time, interest in devel-
oping new electrophilic reagents which can be used in reactions with carbanions is
growing rapidly?, keeping up with new methods for coupling the carbanion and the
electrophile.®

whereas the formation of a new C-C bond is often the major aim, the introduction of
new functionalities into a carbon skeleton, with the formation for example of a new
C-N or C-C bond, 1is an additional interesting and less explored field of carbanion-
based chemistry.

In previous papers, it was shown by us*‘-® and others®, that bis(trimethylsilyl)-
peroxide 1 can be successfully employed to prepare ketones from vinyl anions®,
phenols from lithium aryls*® and heterocyclic silyl enol ethers from the correspon-
ding heterocyclic anions.® These observations, suggesting that 1 might have
potential as a recagent for electrophilic hydroxylation, prompted us to continue our
investigation on a larger series of carbanionic systems: in this paper we report the
results of a comprehensive study on the reaction between 1 and alkyl, alkenyl,
alkynyl, aryl and heteroaryl carbanions, which demonstrates the potential of this
synthetically attractive reagent and the possible limitations due to a competitive
silylation reaction occurring at the carbanionic centre, together with an attempt to
explain this dichotomy.

Results and discussion.
The reaction under study is described by the equations in Scheme 1. The formation of
the silyloxy derivative by electrophilic oxysilylation is usually followed by a
hydrolytic step, in which the strong base MOSiMe, is destroyed to give Me,SiOSiMe,.
The silyloxy derivative ROSiMe, can be isolated as such or transformed 4into the
corresponding alcohol in acidic medium.
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2RM + 2Me;SI00SiMe; ——= 2ROSiMe; + 2MOSiMe, (1)
2M0§3§M@3 ® MIO o 2MGH * M@BSiQ‘S%MQB {25

2RM + 2Me;Si00SiMey » HyO—= 2ROSiMe; « 2MOH + Me35i0SiMe, (3)

ROSiMe; + HX —= ROH s+ Me3SiX X=Cl, CF,C00 etc.

Scheme 1

The results of reactions with different carbanions are collected in Table I.

a} Reaction between 1 and alkyl aniona. Socurces of alkyl carbanions were predo-
minantly lithium alkyls and Grignard reagents. All these carbanlons exhibit good
reactivity with 1, affording the corrvesponding silvioxy derxivatives {entries 1-5 in
Tab. I} in high yields {70-90%).

In the reaction with Grignard reagents we never detected {(glc/mass analysis) ths
silyl derivatives RSiMe,, which, on the other hand, were present when the reaction
was performed with lithium elkyls.

pifferent results were obtained for alkyl carbanions a-substituted with hetercatoms:
with the 1lithium salt of the dithiane {entry & in Tab. I}, the silyl derivative was
obtained almost exclusively with only traces (5% ca.) of the expected oxysilylation
product.

b} Reaction bhetween 1 and vinyl anions. Reactlon of 1 with vinyl carbanions, led
to isolation of the expected silvl encl ethers if the hydrolytic workup was avoided.
The ratio of oxvsilylation to silvlation, as well a5 the overall vields, varied on
changing the method by which the carbanions were formed: thus, with vinyllithium
prepared from vinyl bromide by Br-Li exchange, an inseparable mixture of the silyl
encl ether B8 and vinylsilane 8s in s 20/80 ratio was obtained in a 45% isolated
yizld. On the other hand, when the lithium derivative was genervated from a vinyl-
gtannane and MeLi, 9§ and %a were formed in a 55/4% ratio in the absence of LiBr and
a 75/25 ratio in presence of LiBr {(Scheme 2).
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Scheme 2

Starting from vinylmagnesium bromide, the silyloxy derivative was the only product
izolated, in vields ranging from 40 to 60%. This methods,therefore allows the regio-
controlled preparation of silyl enol ethers, the generstion of which from carbonyl
compounds can sometimes be complicated by the formatlon of regioisomers. An example
of the application of such a procedure is shown in Schemse 3.
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Table @ . Reaction between Me,S5100SiMe, (1} and carbanions.
RM + Me,S100SiMe, = R-SiMe, + R-0SiMe, ——o R-OH

Entry Starting nzLis MeLi/LiBr* NamMgBL* Isolated (Yields)®
materisl -SiMe, -OSiMe, -SiMe, -OSiMe, -Sine, -OSiNe, products
, BuM ) . 2 e i BUOSIMe BuOH (89%)
2 2
2N - - - - 0100 NN 0%iMe, SN OH 170%)
22
s i ) ) i 185%)
[N o 100 XN 0siMe, AN OH
S S A s N
M 0SiMe OH
S 2L
] ONM - - - - 0 100 o~ 05 Mey ~OH (747}
S 6 25
6 Ph*/j 95 5 95 S no reaction Ph S/j 1360)°
Ts +s
7 80 20 - . 0 o M 7 (5m
M ™ 05iMe,
8
Ph -
8 WM ss s s s - - PPN osiMe, tesw

9
s @’OM 100 0 s0 50 0 100 (IO qs LY
0SiMe OH
oM 0 10 0 26
10 (I ) } ) i 0 100 140%)
05!“?3 OH
27

on
11 - - - - o 100
Ph/\/*op\ Ph/\1),\ Ph/\‘i t42%)

OSxMe3 OH
_ 2 28
12 NNATNENOM - - - - 0 100 o \/\/\(%0 (460}
0SiMe,y OH
— 13 29
13 Ph==—M 44 0 94 6 100 0 Ph—=—SMe, ton)*

16
14 ? 93 2 98 ) 100 (8483
M
OSiMe
15
15 @ 10 90 - - 0 100 @E (82%)
M
OSiMey

o\
16 QM 10 90 - - 16 (S7%}

i\
i\ OSiMe
17 &M 40 60 35 5 - - I Q J ($3%)
(X

s OSIMeJn
M 18 OSiMe,
18 é—\y 20 80 . - 0 100 [‘\f 1608}
0 0 19
M 8 927 OSiMe 5
19 [‘\j s 95 - - [‘\f (524}
S 12 L1 S 20

1} Ratio determined by glc analysis. b) Yields of isolated and fully characterized
wwoducts. c) Olc yields. d) Isolated yields of a mixture of 9 and %a. e} Glc yields
:alculated on the crude. f) Data relative to the lithium derivative from 3-biomo-
hiophene. g¢) Data relative to the lithius derivative from JI-tributhylstannyl~
.hiophene.
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¢} Reasctlon between 1 and enolates. Bis{trimethylsilyl)peroxide 1 reacts with
1ithium enclates, generated from carbonyl compounds and LDA, to give, as the mator
product, the silylderivative i.e. the sllyl enol sther. However the presence of
salts turned out to affect considerably the features of this reaction: with LiBr the
amount of the s~silvioxvoarbonyl compound was increased substantially {entry 9 in
Tab.1). When magnesium diisopropylamide, which is known to generate predominantly
kinetle enolates, was used, the 8-siloxy derivatives were again obtalned in rea-
sonable vields {Scheme 4). The hydroxy compounds, in this case, could be obtained
directly after hydrolytic work up, depending on the structure of the subhgtrates. A
common by-product of these yeactions was diisopropyltrimethylsilvianine.

0 9° 1 i H,0 9
0SiMes H

Scheme 4

4) Reactlon between 1 and alkynyl anione. Both lithlum phenvlacetylene or the
corresponding Grignard reagent gave predominantly the silyl derivative l4a in the
reaction with 1.

Thiz result was quite disappointing because of the high potential interest of the
expected silyloxy compound, as & precursor of ketenes {Scheme 5).
Phe—= M o Ph—=—SiMe, ¢ Ph—Z=——0SiMe,y

A1 R 1A
M= Li, Mg Br “ ?ﬁ;\& /i

Ph
=0
1
Ph— =—Cu:Mey$ —————e Ph—Z=—=—Ph
1.énl
Ph—== —Li 2 Phe—=—1

Scheme 5

Neither the presence of LiBr nor the use of other salts led to any improvement of
the oxvsilylatlon reaction: whereas in the first case 14 was detected by glo/mass
analysis in very small amounts not exceeding 2-6%, with cuprates we got dimerisation
and with ZnY, iodoacetylens was isolated as the major product {Scheme 5}.

e} Reactlon between 1 and sromatic anions. Aromatic lithium or Grignard deri-
vatives both behave as good substrates for the electrophilic hydroxylation with 1.
Although, generally spesking, lithlum derivatives gave higher vields, their reactlon
1ed to 7-10% of the silviderivative: Grignards, on the other hand, gave lowey
conversions yields (60-70%), but no trace of the silyl derivative were detectable in
the reaction mixture.

£} Reaction between 1 and hetercaromatic anions. 2-Lithiumfuran and -thiophene,
treated with 1, gave predominantly 2-trimethylsilyloxyfuran 17 and -~thiophene 1%
with ca. 10% of the silylderivative, whereas i-methyl-2-lithiumpyrrole appeared to

Ok
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be completely unreactive. 3-Lithiumfuran and -thiophene, obtained by Br-Li exchange
from the corresponding bromo heterocycles, afforded the silyloxyderivatives 18 and
20, whether LiBr was present or not.

The results collected in Table I provide convincing evidence for the wide ap-
plicability of 1 in the elctrophilic hydroxylation of carbanions.
The dichotomy in the reaction, which in several cases leads silylation to be the
major process, requires an interaction of the negatively charged species with either
of two potential elcctrophilic centres in 1, viz. the silicon and the peroxidic
oxygen {(Scheme 6). Since the efficiency of 1 as an hydroxy cation equivalent is
related to the possibility of favouring a high yielding oxysilylation process, it
seemed of importance to identify the factors affecting which of the two pathways is
followed.
among the carbanion sources, the Grignard reagents gave the best results in the
oxysilylation process, and the efficiency of the reaction follows the sequence:
alkyl > aryl > heteroaryl > vinyl > heterosubstituted alkyl = alkynyl .
Moreover good results were also achieved with magnesium enolates for the preparation
of a-hydroxycarbonyl compounds.
Wwe tried then to give a rational explanation for the competing oxysilylation vs.
silylation process. In bis{trimethylsilyllperoxide 1 the bonds to be broken are the
0-0 to give the -OSiMe, and the O0-Si to give the -SiMe,, the first possibly through
a homolytic, the latter through a heterolytic pathway (Scheme 6).

RS&MG:}
R-M + Me;Sit0+0-SiMe,
a b b
ROSiMe,
Scheme 6

The predominant formation of the -0SiMe, derivative observed with Mg organometallics
and which occurs through 0~0 cleavage might then be related to their higher radical
character” in respect to that of the lithium compounds *©. The improvement of vyields
of the silyloxy derivative due to the presence of lithium bromide can be ascribed to
the same causc®.

with the type of metal kept constant, the differences of reactivity on the
substrates described in this paper c¢an be rationalized in terms of the HSAB
principle. If we consider 1 as having two "acidic” centres, the silicon hard and the
oxygen soft, harder carbanions will react preferentially at silicon whereas softer
carbanions will react at oxygen, leading to the oxysilylation products. This expla-
nation fits well with the results in Table I, since the sequence of increasing
hardness® {alkyl > aryl > heterovinyl > vinyl > alkynyl} parallels well the in-
creasing ability of these carbanions to undergo oxysilylation (see above).

According to the above results, 1 can be considered an excellent reagent for the
electrophilic oxysilylation of carbanions with soft character, that is a good re-
agent to transform a Grignard reagent into an acohol or into a phenol, and an
enolate into the corresponding hydroxycarbonyl compound.
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Experimental section.

WARNING Use of bis{trimethylsilyl)peroxide {prepared following ref.4] never gave us
any trouble from explosions or any other kind of uncontrolled reaction in the
presence of metal surfaces or on warming up. Nevertbheless, in presence of the
peroxide all the reactions were carried out in a fume cupboard with safety-glass
windows .

Reaction between bis(trimethyvlsilyliperoxide 1 and alkyl lithium derivatives. 1~
Butanol {21}, general procedure,

To a solution of n-butyllithium {(3.12 ml of a solution 1.6 M in hexane, 5 mmol) in
diethyl ether (5 ml) at 0°C, bis{trimethylsilyl}peroxide® (1) ( 8%0 mg , 5 mmol) is
added slowly with a syringe. The mixture is warmed to room temperature, then metha-
nol (1 ml) is added together with a drop of a scolution of hydrochloric acid ca 10 M.
The solvent is evaporated under vacuum and the residue purified by distillation to
give butancl 21 330 mg { 89%% vield).

B.p. 116°C Lit.*® 117.7°.

1-Hexanol {22). Yields 70% B.p. 154 °C Lit.** 156.5 “C.

Reaction between 1 and alkyl magnesium bromides. Cyclohexanol (24) general

procedure,
To magnesium (200 mg, 8.23 mmol) in diethyl ether (1 ml} a solution of l-bromocyclo-

hexane (1 g , 6.14 mmol} in THF { 2.5 ml) is added under nitrogen.

The mixture is then refluxed for 1.5 h, then cooled to 0°C and 1 {1.09 g, 6.14 mmol)
ig added. The reaction mixture is warmed to room temperature, then methanol {2 ml)
and a catalytic amount of a solution of hydrochloric acid 10 M is added. The solvent
iz evaporated under vacuum and the residue purified by distillation to give cyclo-
hexanol, 480 mg (78% vield). B.p. 159-160°C Lit*® 160-161°C,

l-Hexanol (22). Yield 74% .

5-Hexen-1-ol.(23}. Yield 85%. B.p. 70-73°C/20 mmHg Lit*® 78-80°C/25 mmHg.

Allyl alcohol (25). Yield 88%. B.p. 96=-37°C Lit*7 96-97°C.

Reaction between 1 and vinyllithium derivatives. 1-Phenyl-2-trimethylsiloxyethylene

{23), general procedure.

To a solution of l-phenyl-2-tributylstannylethylene 23 (1 g, 2.5 mmol) in THFP (2.5
ml) at = 78=C, methyllithium {1.59 ml of a solution 1.6 M in diethyl ether, 2.5
mmol)  is added slowly with a syringe. The reaction mixture is warmed to room tem-

perature then cooled again at 0°C and 1 (445 mg, 2.5 mmol) is added, and the so-
lution warmed to room temperature. After evaporation of the solvent the composition
of the mixture is monitored by glc-mass analysis, showing the presence of 1~-phenyl-
Z2-trimethylsiloxyethylene {9} and i~-phenyl-2-trimethylsilylethylene (%a) in a ratio
of 55 to 45 . when the reaction is carried out performing the Sn-Li exchange in the
presence of LiBr (430 mg, 5 mmol), 9 and 9a are present in a ratio of 74 to 26, In
both cases pentane {10 ml) is added and the mixture centrifuged. The ligquid phase is
dried on anhydrous sodium sulphate, the solvent evaporated and the residue distilled
to give a mixture of 9 and %a in an overall vield of ca. 65% .

9 MS (m/e) : 192 (M*), 177 {(M~-15}, 75, 73 (base).

9a MS (m/e) : 176 (M), 161 (M*-15), 73 (base).

Trimethylsiloxvethylene(8}. The mixture of silyl- and siloxy derivatives is isolated
by distillation {b.p. 71-75°C, Lit. value for pure 8 *® ig 73-75°C) and analyzed by
glc-mass analyses: 8 MS (m/e} : 116 (M™), 101 {M*=15), 75 {(base}, 73. Trimethyl-
silylethylene (8a) MS {m/e) : 100 (M}, 73 (base}.
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Reaction between 1 and vinyl magnesium bromides. Trimethylsiloxyethylene (8).

To a solution of vinyl magnesium bromide (5 ml of a 1 M solution in THF, S mmol), 1
(860 mg, 5 mmol) in diethyl ether (8 ml) is added at 0°C with a syrinqe. The mixture
is allowed to warm to room temperature and pentane (15 ml} is added. After
centrifugation of the solution and evaporation of the solvent through a short path
Vigreaux column, product 8 is isolated by fractional distillation. 310 mg, {53%
yield). B.p. 74-75"C. The product is gas cromatographically pure.

2-Trimethylsiloxy-l-hexene{(31). A suspension of magnesium turnings (1.0 g, 41.0
mmol} in dry THF (15 ml) is heated under gentle reflux. 2-Bromo-l-hexene { 4.07 g,
25 mmol) and 1,2-dibromocthane (1.7 ml , 20 mmol} are dissolved in dry THF (45 ml)
and 10 ml of this solution is added to the magnesium. A vigorous reaction initiates

and the remaining solution of the halide and 1,2-dibromocthane is then added drop-
wise under refluxing conditions. After 6 h of further reflux, the mixture is cooled
to 0°C and 1 (3.5 g, 20 mmol) in diethyl ether (50 ml) is added dropwise. After 1 h
of stirring at room temperature, pentane (300 ml) is added and the mixture passed
through a small column filled with neutral alumina. After evaporation of the solvent
31 is isolated by fractional distillation, 2 ¢ , 61V yield. B.p. 53-5%6"C/10 mmig. *H
NMR (CDCl,) & 0.3 (s, 9H, Me,Si}), 0.9 (m, 3H, Me), 1.2 {(m, 4H, CH,;), 1.3 (m, 2H,
CH,-C=), 4.01 and 4.22 {AB system, 2H, J=10 Hz, CH,=). MS (m/e} : 172 (M*), 157 (M*~
15), 73 {(base). The product is gas cromatographically pure.

1-Phenyl-l-hydroxy-3-heptanone {32). To benzaldehyde (530 mg, 5 mmol) in dry CH.Cl,
{S ml) titanium tetrachloride (950 mg, S mmol) is added with a syringe at 0°C. The

yellow solution is stirred for 5 min. then it is added to a solution of 31 (B60
mg, S mmol) in dry CH.Cl, (3 ml} cooled to -78°C. The mixture is raised to 0°C and a
buffer solution at pH 7 (2 ml) is added followed by diethyl ether (15 ml). The
ethereal layer is separated, washed with water and dried on anhydrous sodium
sulphate. Evaporation of the solvent and column chromatography on silica gel
{eluant: hexane - ethyl acetate, 3 - 1) gave 32, 525 mg (51% vield). IR ... {neat):
3120 (OH}, 1760 (CO) em . *H NMR {(CDC1,) & 0.9 (m, 3H, Me), 1.1 (m, 4H, CH,}, 1.9
{m, 3H, CH,CO and OH), 2.1 {m, 2H, CH,CO}, 4.11 {(t, 1H, J=6 Hz, CH}, 7.3 (m, SH,
Arom). MS (m/e) : 206 (M™}, 188 (M*-18), 77 (base).

Anal. Calc. C 75.69, H 8.80 ; Found C 74.98 H 8.71.

Reaction between 1 and lithium enclates. l-Hydroxy-2-cyclohexancne (24).

To a suspension of LiBr (445 mg, 5.1 mmol) and diisopropylamine (515 mg, 5.1 mmol)
in dry diethyl ether (5 ml), n-butyllithium (3.2 ml of a 1.6 M solution in hexane)
is added at 0°C and the mixture stirred at this temperature for 15 min. Cyclo-
hexanone (500 mg, 5.1 mmol) is added and the mixture is warmed to room temperature,
then coocled again and treated with 1 {910 mg, 5.1 mmol). The resulting mixture |is
stirred at room temperature for 12 h, washed with a saturated solution of ammonium
chloride and the ethereal layer separated and dried on anhydrous sodium sulphate.

The solvent is evaporated under vacuum and the residue purified by fractional
distillation to give 24, 314 mg {54% yield).
B.p. 63-65C/6.5 mmHg Lit** 71°C/7mmHg.

Reaction between 1 and magnesium enolates, 1- roxy-l-methyl-2-cyclohexanone(28
general procedure.

Methyl magnesium bromide (1.8 ml of a 2.8 M solution in diethyl ether, 5.1 mmol), is
added to a solution of diisopropylamine (515 mg, 5.1 mmol) in dry diethyl ether (5
ml) at 0°C. After 15 min at this temperature, 2-methyl-l-cyclohexanone (570 mg, 5.1
mmol) is added and the resulting mixture is stirred at 0°C for 12 h. After cooling
to -78°C, 1 (910 mg, 5.1 mmol) is added and the mixture raised to room temperature,
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stirred for 2 h, treated with a saturated solution of ammonium chioride and the
athereal layey separated and dried on anhydrous sodiwm sulphate. The solivent is
evaporated under vacuum and the product purified by column chromatography on  silica
gel {sluant: hexane -~ ethyl acetate 4 - 1}, 226 mg {40% vield}). The product is
identified through its semicarbazone : m.p. 203°C Lit.*® 203~-203,5°C.
1-Hydroxyv-2-cvclohexanone (24). Yield 61%. Product identified by glc comparison with
the product of the above mentioned reaction.

i~Phenyl-2-hydroxy-3-butanons {28}. Yield 4J% . B.p. 95-982C/1 mmilg Lit.?*° 1385«
137=C/10 mmHg. The product is identified through its semicarbazone : m.p.174-175°C
Lit?® 176~178".

d-Hydroxy~l-heptanal 2%3). Crude vield 46%. B.p. 100°C/4 nmMg Lit.”® 103-105°C/4
mmHg. (Yields after distillation were dramatlically reduced by the strong tendency of

30 to oligomerise).

Reaction between 1 and lithium aryls. Trimethyisilvioxybenzene(l3}, general
procedure.

To a solution of phenyllithium, prepared from bromobenzene (1 g, 6.4 mmol} and n-
butvlilithium {8 ml of a 1.6 ¥ solution in hexane, 12.8 mmol), in dry diethyl ether

{15 ml) at -78°, 1 {1.1 g, 6.4 wmol) is added with a syringe. The mixture is warmed
to room temperature and stirved for a further 3 h. Pentane (1% ml) is added and the
fine solid so formed separated by centrifugation. After evaporation of the solvent
under vacuum (200 mmHg), 1% is purified by fractional distillation, 893 mg, (84%
vield). B.p. 85-86°C/20 mmHg Lit*?® 182°C. The product was identified by comparison
with an authentic sample.

Trimethylsilyvloxytoluene {18). Yield 82%. B.p. 18%4°C Lit*?® 194-19%95°C.

Reaction between 1 and aromatic Grignards. Trimethyvlsilvioxvbenzene(li5 general

procedure.
To phenyl magnesium bromide, ,prepared in situ from browobenzene (1 ¢, 6.4 mmol} and

magnesium {200 mg, 8.23 mmol) in dry diethyl ether {5 ml}, 1 {1.18 g, 6.6 mmol) is
added at 0°C. After 2 h of stirring at room temperature, pentane is added, the solid
filtered away, the solvent evaporated and the residue distilled to give 15, 763 mg,
{69 % viell. The product was identified by comparison with an authentic sample.
Trimethylsilvioxvtoluene {16). Yield £62%,

Reaction between 1 and lithium hetercaromatic derivatives. 3I-Trimethylsilyloxyfuran

{181, general procedure.

To a solution of 3-bromofuran (2 g, 13.6 mmol) in dry diethyl ether (15 ml}, n-
sutyllithium (8.5 ml of a 1.6 M solution in hexane, 13.6 mmol) is added at -78°C.
After 2 h of stirring at this temperature, 1 (2.42 g, 13.6 mmol) is added siowly,
and the mixture warmed to 10°C. Pentane (25 ml) iz added and the fine solid formed

is separated by centrifugation. The dark red sclution is concentrated under vacuum
{200 mmBg), and 18 is isolated by Kugel-rohy distillation, 1.1 g, (83% vield). B.p.
105-110°C/15 mmMg.

*H ONMR {CDCl,) 6 0.24 (s, 9H, Me,Si), 6.1 (m, 1H, H.), 7.14{(d, 1H, J=1.5 Hz, H;),
7.2 {m, 1H, H.). /S {m/e} 156 (®™}, 141 {base}, 73.

3-Trimethylsilyloxvthiophene {20) from 3-trimethylstannylthiophene.

Yield 52%. B.p. 125~130°C/0.5 nmBg. *H NMR {(CDCls) & 0.37 (s, 9H, Mes8i}, 6.2 (m,
1M, He}, 6.60 (d, 1H, J=4.5 Hz, Ha), 7.0 (m, 1H, Hol. M/S {m/fe}: 172 (M"}, 137
{bage}, 73,

3~-Trimethylsilyloxvthiophene {18) from 3I-bromothiophene. Yield 50%.
2-~Trimethvisilyloxyfuran {17}, Yield S57%. B.p. 92-%4°C/70 mmilg. *H ¥MR {CDC1;) &
0.45 (5, 9H, HMe.SI), 5.2 (M, 1H), 6.3 (M, 1H}, 6.9% (M, 1H). B/S (M/E} 156 (M7}, 73
{bage}.
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2-Trimethylsilyloxythiophene (19). Yield 618, B.p. 55-57°C/0.7 mmHg Lit** 50-
52°C/0.75 mmHg.

Reaction between 1 and heteroaromatic Grignard reagents. 2~
Trimethylsilyloxythiophene (19).
To a suspension of magnesium (200 mg, 8.23 mmol) in diethyl ether (2 ml), 2-bromo-
thiophene (1 g, 6.1 mmol} is added and the mixture refluxed 30 min, cooled toc 0° and
1 {(1.09 g, 6.1 mmol) added slowly. After warming to room temperature,the usual work
up gave 19, 520 mg, (51% yield).

Reaction between 1 and lithium phenylacetylene.

To a suspension of lithium bromide (170 mg, 1.96 mmol) at -78“C in diethyl ether (5
ml), phenylacetylene (200 mg, 1.96 mmol) is added followed by n-butyllithium (1.22
ml of a 1.6 M solution in hexane, 1.96 mmol). The mixture is warmed to room tem-
perature, then, after cooling to -78°C, 1 (850 mg, 1.96 mmol} is added. The glc-
mass analysis of the mixture shows the following composition : Phenylacetylene 57%,
1-phenyl-2-trimethylsilylacetylene 40% (M/S (m/e} 174 (M*), 159 (base), 129.), 1-
phenyl-2-trimethylsilyloxyacetylene (14} 3% (M/S (m/e) 180 (M~), 17% (M*-15, base},
145 (PhC=COSL), 75.

The same procedure in the presence of CuBr.Me,S gave predominantly 1,4-diphenyl-1,3~
butadiyne.

working in the presence of 2nl, (626 mg, 1.96 mmol) in the same reaction conditions
described above, 1-phenyl-2-iodoacetylene is obtained (M/S (m/e) 228 (M™), 127 (I),
101 (M~-I).

Reaction between 1 and dithiane anion.

To a solution of 2-phenyl-1l,3-dithiane (330 mg, 1.68 mmol) in the minimum amount of
dry diethyl ether, n-butyllithium (1.16 ml of a 1.6 M solution in hexane) is added
at -40°C. After 1 h at this temperaturec the reaction mixture is cooled to -78°C and
1 (300 mg, 1.68 mmol] is added. The glc-mass analysis of the reaction mixture showed
the following composition:

2-Phenyl-1l,3-dithiane 40%, 2-phenyl-2-trimethylsilyl-]l,3-dithiane 56% ({M/S (m/e}:
268 (M*), 195 (M*-73), 163, 135, 121 (base), 73.), 2-phenyl-2-trimethylsiloxy-1,3~
dithiane (7) 4% (M/S (m/e) 284 (M)}, 211 (M*-73), 163, 77, 73 (base).
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