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NEW METHODS AND REAGENTS IN ORGANIC SYNTHESIS. 10.%

TRIMETHYLSILYLDIAZOMETHANE (TMSCHN,)
A NEW, STABLE, AND SAFE REAGENT FOR THE HOMOLOGATION OF KETONES

Norio Hashimoto, Toyohiko Acyama, and Takayuki Shioiri*

Faculty of Pharmaceutical Sciences, Nagoya City University
Tanabe-dori, Mizuho-ku, Nagoya 467, JAPAN

Homologation of ketones can be achieved with trimethylsiZyldiazomethane(TMSCHNZ)
which is a stable and safe substitute for hazardous diazomethane.

Reaction of diazomethane2 with ketones is a well-known method for chain

2,3,4

or ring homologations, However, diazomethane, though very useful in organic

synthesis, is notorious as a highly toxic and explosive gas and it should be
manipulated with great care.5

In our previous paper of the series,6 we proposed the use of trimethylsilyl-
diazomethane(TMSCHN2)7’8

methane in the Arndt-Eistert synthesis, a method for the homologation of carboxylic

as a stable and safe substitute for very hazardous diazo-

acids. We now wish to report that TMSCHN2 can be also used for the homologation
of ketones in place of diazomethane. We have found that TMSCHN2 easily reacts
with various ketones in the presence of boron trifluoride etherate in methylene

chloride solution to give homologated ketones:

' | BF - (CoHg )50 ’
R-C-R' +  (CHz)3SiCHN, —>  R-C-CHy-R
in CH2C12

A typical experimental procedure for the new homologation is as follows:
To a stirred mixture of 4-tert-butyleyclcochexanone (162 mg, 1 mM)9 and boron tri=-
fluoride etherate(0.19 ml, 1.5 mM) in methylene chloride (10 ml) was added TMSCHN2
(1.5 mM)lo in methylene chloride(10 ml) at -13° during 20 min. The mixture was
stirred at -10° for 2 hr, and poured into ice-water. After the separation of the
methylene chloride layer, the water layer was extracted with chloroform. The
combined organic layer was washed with saturated agueous sodium chloride, and
dried over magnesium sulfate. Evaporation of the solvent gave a colorless oil
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(260 mg), which was purified by a column chromatography(Merck silica gel 60,
18 g) with ethyl acetate-hexane(1:20} to give 4—tert—butylcycloheptanonell(117
mg, 70 %) as a colorless oil.

The scope of the new homologation procedure is shown in Table. The re-
action proceeds below 0° during 1-4 hr, and much more efficient homologation has
been realized with TMSCHN, than diazomethane. Boron trifluoride etherate seems
to be essential to conduct the reaction. Methylene chloride may be replaced
with diethyl ether, in which, however, the reaction proceeds more slowly.

Various alicyclic ketones smoothly undergo the homologation reaction to
furnish ring-enlarged ketones. Reaction of 2-undecanone with diazomethane has
been reported12 to give 1,2-epoxy-2-methylundecane only,3 but the homologation
with TMSCHN2 affords a mixture of 2- and 3-dodecanones in almost equal amounts.
Even if the epoxide is once formed with TMSCHNZ, boron trifluoride etherate will
transform the epoxide to the homologated ketones. Although benzophenone has been
described13 as "unreactive toward diazomethane", TMSCHN2 reacts with benzophenone
to yield deoxybenzoin though in low yield. In the homologation of 2-methylcyclo-
hexanone, deoxybenzoin, and methyl dihydrojasmonate, the insertion of methylene
group occurs predominantly at the less hindered side, as shown in Table.

Homologation of fluorenone(}) with TMSCHN, is worthy of comment. The re-
action product initially formed from fluorenone{l) will be the trimethylsilyl
ketone(2), which will be rearranged to give the trimethylsilylether(3) of 9-
phenanthrol. The ether(3) resists hydrolysis moderately., and refluxing in the
presence of water for 1 hr is necessary to convert the ether(g) to 9-phenanthrol
(5) after the usual reaction procedure in methylene chloride. 9-Methoxyphenan-

threne is also formed though in only 4 % yield.
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Table. Homologation of Ketones with TMSCHN,,

Reaction Conditions
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. b
Ketone Temp. Time, hr Product Yield,” %
c 14
{ Cycloheptanone 57(33-~36)
- o~ — °
Cyclohexanone 45 40 1.5 iCyclooctanone 5C
4-tert-Butyl- ~13~-10° 2.3 4-tert-Butyl- 70(55)15
cyclohexanone cycloheptanone
2-Methylcyclo- _15° 4 2-Methylcyclo— 69(10)d'16
hexanone heptanone
Cyclododecanone -10° 2 Cyclotridecanone 72°
(9 g
2-Undecanone -10° 2.5t {2 Dodecanone 25
3-Dodecanone 24
Benzophenone =5° 2.5 Deoxybenzoing 27h
Deoxybenzoin =-15° 1 Dihydrochalcone 74
_ g 17
Fluorenone -15~-10° 3 {9 Phenanthrol 80(3)
9-Methoxyphenanthrene 4(30)
Methyl dl?ydro— ~13~0" 2.3 3~Methoxycarbonylmethyl- 19
jasmonate 2-pentylcyclohexanone
a All the reactions were carried out as in the typical experimental procedure
b Yields by the reported procedure using diazomethane are in parentheses.
¢ Determined by gas chromatography.
d 3-Methyleycloheptanone and 1,l-epoxymethylene-2-methylcyclohexane were also

obtained in 7 and 26 % yields, respectively.

See the text.
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As its 2,4-dinitrophenylhydrazone.
Diethyl ether was used as solvent.

Determined by NMR analysis.
Kindly donated by Dr. K. Miki of Takasago Perfumery Co. Ltd., to whom the

thanks are due.
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Homologation of ketones18 with TMSCHN, smoothly proceeds under mild condi-

2

tions with much higher efficiency than that with diazomethane and can be conducted

without any anxiety against explosion. Thus, stable and safe TMSCHN2 can replace

hazardous diazomethane and should find wide use in organic synthesis,
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