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Acylation of 1-[2-(2-Methoxyethoxy)ethyl]pinacolone: Preparation 
of 4-[2-(2-Methoxyethoxy)ethyl]-2,2,6,6-tetramethylheptane-3,5-dione
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Substituted or non-substituted 2,2,6,6-tetramethylheptane-
3,5-dione (TMHD) has been used as a ligand of a precursor
to the chemical vaporization of deposition (CVD).1,2 α-
Alkyation of β-diketones is generally a very slow reaction,
affording low yields due to serious competition from O-
alkylation.3,5 When activated electrophiles, such as allyl
bromide, propargyl bromide, or benzyl bromide,4,5 react
with acetylacetone, the yield of C-alkylation is exceptionally
good; however, reactions of highly substituted β-diketone
with long chained electrophiles show very low yields of C-
alkylated products.6 Moreover, alkylation of TMHD itself
has no examples. We examined the direct alkylation of
TMHD with 2-(2-methoxyethoxy)ethyl iodide under various
conditions, and we found no reaction occurred at all even
after 3 days heating in THF or DMF with bases such as
sodium hydride, sodium carbonate, potassium carbonate, or
cesium carbonate.7 To synthesize 4-[2-(2-methoxyethoxy)-
ethyl]-2,2,6,6-tetramethylheptane-3,5-dione (4) we should
detour8,9 as shown in Scheme 1. Pinacolone (1) was mono-
alkylated by 2-(2-methoxyethoxy)ethyl iodide (2) with lithi-
um diisopropylamide (LDA) as a base to form [2-(2-
methoxyethoxy)ethyl]-2,2-dimethylbutan-3-one (3) in good
yield. To acylate 310 by trimethylacetyl chloride, we first
used LDA as a base at -78 oC in THF. After the reaction
mixture was stirred at -78 oC for 2 h, we isolated twice the
amount of O-acylated product 511 compared with C-acylated
product 412 in a total yield 69% (Entry 1 in Table 1). We
examined lithium bis(trimethylsilyl)amide (lithium HMDS),
sodium bis(trimethylsilyl)amide (sodium HMDS), potassium
bis(trimethylsilyl)amide (potassium HMDS), and sodium

hydride as bases under the same reaction conditions (Table
1). O-Acylations of 3 were favored slightly in this acylation,
but when potassium HMDS was used as a base, C-acylation
was favored to a small extent (Entry 4 and 8 in Table 1). In
the case of sodium hydride, almost no reaction occurred
even at rt (Entry 5 in Table 1). The addition of cesium
carbonate or substitution of solvent to toluene showed no
significant effects in the percentage of O-acylation and C-
acylation. We examined the acylation of 3 with acetyl
chloride instead of trimethylacetyl chloride to investigate the
effect of the bulkiness of electrophiles, and we found C-
alkylation was more favored as expected (Entry 10, 11, and
12 in Table 1). When potassium HMDS was used as a base
in toluene, the best result was obtained in acetylation and
also good result in trimethylacetylation. But, we prefer THF
due to the easy removal of solvent in the purification pro-
cess. Next, we changed the electrophile from trimethylacetyl
chloride to the corresponding cyanide,13,14 anhydride, or
ester to change the softness of the electrophiles. Under the
same reaction conditions, we applied a different set of
electrophiles in THF, and the results are summarized in
Scheme 2 and Table 2. When trimethylacetyl cyanide was
used as an electrophile, significantly improved results were
obtained (Entry 1 and 2 in Table 2).15 When potassium

Scheme 1

Table 1. Acylation of 4-[2-(2-Methoxyethoxy)ethyl]-2,2-dimethyl-
butan-3-one (3) by Trimethylacetyl Chloride or Acetyl Chloride
with Various Bases

Entry R Base
Reaction tempera-

ture/Solvent
4

 (%)a
5

(%)a

1 t-Bu LDA -78 oC/THF 24 45
2 t-Bu Lithium HMDS -78 oC/THF 30 39
3 t-Bu Sodium HMDS -78 oC/THF <10 <10
4 t-Bu Potassium HMDS -78 oC/THF 42 36
5 t-Bu Sodium hydride 24 oC/THF trace trace
7 t-Bu Lithium HMDS -78 oC/Tolune 26 67
8 t-Bu Potassium HMDS -78 oC/Toluene 35 27
9 t-Bu Lithium HMDS/

cesium carbonate
-78 oC/Toluene 26 20

10 CH3 Lithium HMDS -78 oC/THF 32 31
11 CH3 Potassium HMDS -78 oC/THF 51 30
12 CH3 Potassium HMDS -78 oC/Toluene 53 14

aIsolated yields
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HMDS was used as a base, the yield of C-acylation
increased to 80% and the ratio of C-acylation to 3 was much
improved to 9 : 1 in total 89% isolated yield (Entry 2 in
Table 2). Even when lithium HMDS was used as a base, C-
alkylation was much more favored (Entry 1 in Table 2) than
with trimethylacetyl chloride (Entry 2 in Table 1). Reaction
with anhydride also showed improved results compared with
acid chloride (Entry 3 Table 2), whereas ester did not react at
all (Entry 4 in Table 2). 

4-[2-(2-Methoxyethoxy)ethyl]-2,2,6,6-tetramethylheptane-
3,5-dione (4), which is expected to be useful as a ligand of a
precursor in CVD was synthesized from 4-[2-(2-methoxy-
ethoxy)ethyl]-2,2-dimethylbutan-3-one (3) and trimethylacetyl
cyanide with potassium HMDS as a base in good yield. We
will synthesize other derivatives by this procedure and test
the resulting compounds as ligands of precursors.
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Scheme 2

Table 2. Acylation of 4-[2-(2-Methoxyethoxy)ethyl]-2,2-dimethyl-
butan-3-one (3) by Various Electrophiles

Entry X Base
Reaction Tem-

perature/Solvent
4 

(%)a
5 

(%)a

1 CN Lithium HMDS -78 oC/THF 74 17
2 CN Potassium 

HMDS
-78 oC/THF 80 9

3 OCOBu-t Lithium HMDS -78 oC/THF 54 6
4 OCH2CH3 Lithium HMDS -78 oC/THF trace trace

aIsolated yields


