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Indium Promoted-Convenient Method for Acylation of Alcohols with Acyl Chlorides

Dae Hyan Cho, Joong Gon Kini,and Doo Ok Jang

Department of Chemistry, Yonsei University, Wonju 220-710, Korea
"Biotechnology Division, Hanwha Chemical R & D Center, Daejeon 305-345, Korea
Received November 9, 2002

Key Words : Indium, Alcohol, Acylation, Acyl chloride

Even though various reagents for coupling of alcoholdions for the acylation of alcohols with acyl chlorides in the
with carboxylic acids and transesterification of esters haveresence of indium. The results are summarized in Table 1.
been developetithere is still a great demand for a processReaction of2 (1 equiv) with1 (1 equiv) in the presence of
by using acyl chlorides for the acylation of alcohols in theindium (1 equiv) in CHCN at room temperature produced
case of substrates having steric hindrance or low reactivitghe corresponding ester in only 21% vyield and the starting
The acylation of alcohols with acyl chlorides is commonly acyl chloride and alcohol were recovered. The optimal yield
carried out in the presence of tertiary amines such as 4f the ester was attained with 3 equid.afr 2 in the presence
(methylamino) pyridine or 4-pyrrolidinopyridifeMany  of 3 equiv of indium. The solvent effect of acylation2of
methods for the acylation of alcohols with acyl chlorideswith 1 in the presence of indium was studied. The reaction
have been developed using a variety of reageMsst proceeded efficiently in common organic solvents such as
recently, benzoylation of alcohols with lithium perchlorate DMF, EtO, THF or CHCI, whereas non-polar solvents
hase been reportédowever, these methods have their ownsuch asi-hexane or benzene gave poor yields of the ester.
disadvantages such as long reaction times, high reactionThe reactivity of acyl halides was studied. The results are
temperatures or difficult work-up process. And some ofpresented in Table 2. The results show that aromatic acyl
them are not applicable to the acylation of stericallychlorides with electron-withdrawing groups including the
hindered alcohols. non-substituted led to higher yield than those with electron-

Recently, indium metal has drawn attention due to itsdonating groups. The acylation of alcohol with aliphatic acyl
unigue properties such as low toxicity and stability in waterchlorides also proceeded smoothly affording high yields of
and air compared with other metalslerein we are report- the ester. It is noteworthy that carbon-carbon double bonds
ing a simple and convenient procedure for the acylation ofemained intact under the present reaction conditions while
alcohols with acyl chlorides in the presence of indium metal.the reaction performed under basic reaction conditions led to

We chosep-anisoyl chloride 1) and (+)-menthold) as  a double bond isomerized prodfct.
model compounds to examine the optimal reaction condi- A variety of sterically different alcohols was employed for

acylation to examine the scope and limitations of this pro-
cess (Table 3). Indium metal is capable of the acylation of

Table 1. Reaction of (+)-Menthol) with p-Anisoyl Chlorides £) primary, secondary and tertiary alcohols although sterically

in the Presence of Indium under Various Reaction Conditions

Ox_Cl - i
: In : o Table 2 Indium Promoted Acylation of (+)-Menthol with Acyl
. EP _ 5? )ﬁ Chlorides
“OH rt ey . .
e o OMe Entry Acyl chloride Product Time ~ Yield
1 2

(h) (%)
Entry 1. 2 . n Solvent Time  Vield I i
(equiv) (equiv) (equiv) (h) (%) 1 ©)J\c Q)%Mn 25 9
1 1 1 1 CHCN 12 21 , o o s 8o
2 1 1 3 CHCN 12 43 Q)km Q)%Mn .
3 1 3 3 CHCN 3 80 a
4 3 1 3 CHCN 2 86 3o 0 oN o o
5 1 3 3 DMF 3 84 A o7w©)km o,NO)LOMn bs 85
6 1 3 3 EtO 3 79
7 1 3 3 THF 3 78 : ¢
8 1 3 3  CHC, 3 77 5 ChETeTd CHiCryaC0Mn 2 o4
9 1 3 3 Acetone 3 57 6 | m 5 83
10 1 3 3 Benzene 3 35 col coMn
11 1 3 3 n-Hexane 3 29 ®The reaction was carried out with 1 equiv of acyl chloride.
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Table 3. Indium Promoted Acylation of Alcohols witp-Nitro- lower yields. In the case of more sterically hindered tertiary
benzoyl Chloride alcohols, higher reaction temperature was required to
Time Yield accomplish the reaction.
Entry Alcohol Product ) (%) In conclusion, we have demonstrated that indium metal,
S which is commercially available, without pre-treatment, is a
mild and convenient promoter for the acylation of alcohols
1 n-Butanol /©)k°"8“ 2 95 with acyl chlorides.
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