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SILICON IN SYNTHESIS  1-TRIMETHYLSILYL-1-METHOXY ALLENE; A REAGENT FOR THE
DIRECT CONVERSION OF ALIPHATIC ALDEHYDES INTO 2-~TRIMETHYLSILYL FURANS

Paul Pappalardo, Ed Ehlinger, and Philip Maqnus*1

Evans Chemistry Laboratory
The Ohio State Unmiversity
Columbus, Ohio 43210

Abstract 3-Lith1io 1-trimethylsilyl-1-methoxy allene 4 reacts with aldehydes to

give adducts that are read1ly transformed into 2-trimethylsilyl furans.

Recently we described some additions of 11thio methoxyallene 1 to aldehydes
and ketones,2 and have tried to extend thi1s reagent to the generation of the
dilith1o species £ without success. Consequently we treated 1 with chlorotrimethyl-
silane to give l-trimethylsilyl-1-methoxyallene 3, (81% b.p. 40-43°C/28mm).3
When }Iwas treated with t-Bul1 1n THF at -78°C the 11thio species 4 was formed.4

Treatment of n-butyraldehyde with 4 gave the adduct ] (95%),5 as a mixture of
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diastereomers. Mild acid hydrolysis of 5 gave the 2-trimethylsilyl furan §.
n-Decanal, on treatment with 4, qave the adduct 7 (97% crude yield) which was
hydrolysed (HC104/20% aqueous THF at 0°C for 20 min.) to give the furan g in overall
25% yield after chromatography. The conditions for this hydrolysis are crucial
since 1t 1s well known that 2-trimethylsilyl furan is extremely susceptible

to protodesﬂy]atwn.6 The steroid adduct 2 on standing 1n chloroform 1s

slowly converted into 10, albeit 1n Tow y1eld. The adducts of aromatic aldehydes

with 4 gave complex mixtures on exposure to acid with only traces of furan
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products being discernible. It should be noted that the only previous method
for the synthesis of 2-trimethylsilyl furans involves the silylation of 2-
11'th1'0furan.6

2-Tramethyls11yl furans are very susceptible to electrophilic substitution,
although this has not been exploited in synthesis. 2-Trimethylsilyl-5-nonylfuran
8 was exposed to singlet oxygen (02/hv/rose bengal in methano1)7 for a few
minutes at 20°C to give, directly, the §-hydroxy butenolide iyt (90%). Treatment
of 11 with NaOﬁ/HZOZ/aq. MeOH gave the epoxide 12, which was

"o "‘56\, ""fx,,
n-CoHyg n-CoHyg n-C N



converted 1nto the amde 13 (m.p. 110°C) by exposure to NEt3/C1C02Et/NH3. Thus
these reactions convert, 1n a direct manner, the 2-trimethylsilyl furan 8 into

the cerulenin model system &%8. Interestingly attempted distillation of 11 qave
only the trans- ketoenoic acid }4 (m.p. 111-112°C). Surprisingly the adduct 13,

between 4 and cyclopentanone, on mild acid hydrolysis gave the spiro-butenolide
A7. The adduct 15 slowly converted 1nto 16, on standing n CHZCI2 at room
temperature, and further aqueous acid treatment of 16 gave ]7. Formally this
represents an oxidation where the -S1Me3 group has functioned as a leaving
group. While this 1s unprecedented under these acidic conditions, 1t 1s
thermodynamically favorable since the oxonium 1on 18 dominates any buitd-

up of electrophilic character 8- to silicon, which would have produced the

saturated lactone &2.

In summary, the reagent é provides a direct method for making 2-trimethyl-
s11ylfurans from aliphatic aldehydes. To date the butenolide formation has not

proven general, but in the example given -t proceeds in good yield (70%).
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