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NEW METHODS AND REAGENTS IN ORGANIC SYNTHESIS. 31.1
LITHIUM TRIMETHYLSILYLDIAZOMETHANE: A NEW SYNTHON FOR THE PREPARATION
OF TETRAZOLES

Toyohiko Aoyama and Takayuki Shioiri®
Faculty of Pharmaceutical Sciences, Nagoya City University
Tanabe-dori, Mizuho-ku, Nagoya 467, Japan

Lithium trimethylsilyldiazomethane, prepared from trimethylsilyldiazo-
methane and lithium diisopropylamide, reacts smoothly with methyl esters of
carboxylic acids to give 2-substituted 5—trimethylsilyltetrazoies in good
yields. ' '

KEYWORDS
propylamide; methyl ester of carboXylic acid; tetrazole

trimethylsilyldiazomethane; lithiation; lithium diiso-

Diazomethane is a well-known reagent for azole synthesis.2>

reagent is highly toxic and potentially explosive and should be handled with great
care. We have previously reported that trimethylsilyldiazomethane (TMSCHNZ,
(CH3)3SiCHN2), which is a stable and safe substitute for hazardous diazomethanzs can

and
methyl esterification of carboxylic acids, ) As an extension of this work, we now
wish to report that the lithium salt of TMSCHN2 can be used as a synthon for the
preparation of tetrazoles.

We have found that lithium trlmethyl51lyld1azomethane (~) prepared from

However, this

be used for the Arndt-Eistert synthesis,3) homologation of carbonyl compounds,

TMSCHN, and lithium diisopropylamide (LDA)., reacts smoothly with the methyl esters of
carboxylic acids at 0°C to give 2-substituted 5-trimethylsilyltetrazoles (2) in good
yields.

2 LDA RCOOCH 3 RCOCH 2—N —N

2(CH3)3SLCHN2 e 2[(CH3) SlC—Nz] e ey )
Li : N§N Sl(CH3)3
¥ 2
The utility of the procedure is well demonstrated in Table I. Various methyl
esters of aromatic carboxylic acids reacted efficiently with 1 to give 2. LDA
seemed to be the base of choice, though n-butyl lithium could be used. Substituents

on the benzene ring of the esters had no effect on the yields of 2. Methyi esters
of heteroaromatic and aliphatic carboxylic acids also underwent the reaction with 1
to give 2. Removal of the trimethylsilyl group of 2 has been easily carried out
with hydrochlorlc acid in methanol to give 2-substituted tetrazoles in high ylelds

7)

A typical experimental procedure for the preparation of 2 is as follows (run 1
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Table Ilo) Preparation of 2-Substituted 5-Trimethylsilyltetrazoles (2)
RCOOCH 2, NMR(CDC1,) & ppm
Run R= Base Yield(%) Mp(°C) Si(CH3)3(s) COCHZ(S)
1 Phenyl LDA 90 oil 0.44 6.20
2 Phenyl n-BuLi 70
3 p-Tolyl LDA 88 72-73.5%)  0.44 6.12
4 p-Tolyl n-Buli 73
5 p-Chlorophenyl LDA 88 73-74%) 0.4k 6.12
6 p-Anisyl LDA 81 101-1022 0.44 6.06
7 3-Pyridyl LDA 60P) 0il 0.43 6.10
8 Benzyl LDA 49 100-101% 0.44 5.52
9 Ethyl LDA 62 oil 0.41 5.42
a) Recrystallized from benzene-hexéne. b) Reaction was carried out at
-25~-20°C.
in Table I): A solution of LDA, prepared from diisopropylamine (243 mg, 2.4 mmole)

and n-butyl lithium (15% hexane solution, 1.52 ml, 2.4 mmole) in diethyl ether (5 ml),
was added dropwise to a solution of TMSCHNZS) (422 mg, 2.4 mmole) in diethyl ether
(5 ml) at 0°C under argon atmosphere. The mixture was stirred at 0°C for 20 min.
To the resulting solution was added dropwise a solution of methyl benzoate (136 mg,
1 mmole) in diethyl ether (3 ml) at 0°C, then the mixture was stirred for 3 h at 0°C.

The mixture was treated with ice-water and extracted with diethyl ether. The
ethereal extracts were washed with water and saturated aqueous sodium chloride, and
dried over magnesium sulfate. Evaporation of the solvent gave a yellow oil, which

was purified by preparative layer chromatography (Merck silica gel 60 F254,
benzene:hexane = 5:1) to %ive 2-phenacyl-5-trimethylsilyltetrazole.’’ )

Miiller and Ludsteckl ) have reported that the reaction of lithium diazomethane
with ethyl benzoate gives 2-phenyl-1,3,4-oxadiazole in 207 yield. In contrast with
the product using lithium diazomethane, the product was tetrazole when lithium
trimethylsilyldiazomethane gi) was used.

Mechanistically, the interesting conversion of esters to tetrazoles may be
explained as follows: Initial attack of 1 on the ester carbonyl carbon affords
the a-silyldiazomethylketone‘3. Either the nucleophilic attack at the terminal
nitrogen of 3 with a second molecule of 1, followed by cyclization, or the 1,3-dipolar
cycloaddition of 3 and l’gives the intermediate ﬁ) which is hydrolyzed with water
to give 2.

(CH,) 3S1C(LLIN, (1) 13 @y sicin, (1)
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Tetrazoles have been geherally prepared by the cycloaddition of potentially
explosive azides to nitriles. _ Our present method makes possible the conversion
of'esters to tetrazoles, and provides a novel and convenient method for the tetrazole
synthesis. Further work on the utility of lithium trimethylsilyldiazomethane (1) as .
a synthon for the preparation of azoles is now under way in our laboratories. 13,14)
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14) A new preparation of 1,2,3-triazoles by the reaction of‘j{with various nitriles wili be the
subject of our forthcoming publication. )
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