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Mild Acetylation of Amides, Thioamides, Ureas, and Thioureas

Using Methyl Bis(1-naphthyl)bismuthinate in Acetic Acid

Takuji OGAWA,” Kikuko MIYAZAKI, and Hitomi SUZUKI"T
Department of Chemistry, Faculty of Science,
Ehime University, Matsuyama, Ehime 790
t Department of Chemistry, Faculty of Science,

Kyoto University, Kitashirakawa, Kyoto 606

Amides, thioamides, ureas, and thioureas were N-acetylated in good
yield with acetic acid in the presence of methyl bis(1-naphthyl)bismuthinate

at room temperature.

Alkyl diarylbismuthinates (ArZBi(=O)0R) are a new class of pentavalent organobismuth
compounds, easily prepared from triarylbismuthine and Chloramine—T.l) Uniqueness of this type
of compounds is well exhibited by the lability of the alkoxyl group attached to bismuth atom;
ester exchange reaction with alcohols occurs with unusual ease.!) We wish to report herein
that such unique property can be successfully applied for the mild acetylation of amides, thioa-
mides, ureas, and thioureas with acetic acid; simple stirring of these compounds in acetic acid
in the presence of methyl diarylbismuthinate at room temperature afforded the corresponding N-

acetyl derivatives in good yields (Table 1).
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Non-symmetrical imides, thicimides, and acylated ureas and thioureas have attracted

2) 3) Direct acyla-

considerable interests as physiologically®’ and bactericidally active compounds.
tions of amides, thioamides, ureas, and thioureas require strong acylating reagents and/or vigor-
ous reaction conditions because of the low basicity of these amide compounds. Thus indirect
approaches are often employed to prepare N-acylated derivatives of amidic compounds.s—lo)
To our knowledge, the reaction described here is the first example in which amidic compounds
are N-acetylated in acetic acid at room temperature.

Of many alkyl diarylbismuthinates so far obtained, methyl bis(1-naphthyl)bismuthinate is
the best choice as an activator because of its high stability and easy accessibility. Less steri-
cally crowded bismuthinates such as methyl diphenylbismuthinate tend to decompose into triphe-
nylbismuthine and other polymeric bismuth compounds during the course of reaction. When
catalytic amount of methyl bis(1-naphthyl)bismuthinate was used, the rate of conversion dimin-
ished significantly, and the decomposition of the catalyst became predominant. To make sure
high yields of N-acetylated product, stoichiometric use of the bismuthinate was necessary.

A typical example is as follows: Benzamide (1.0 mmol, 121 mg) and methyl bis(1-
naphthyl)bismuthinate (1.0 mmol, 510 mg) were stirred in a mixture of acetic acid (5 cm3) and
dichloromethane (20 cm3) at room temperature (around 15 °C). When the starting amide was
consumed completely, the mixture was evaporated to dryness in vacuo and the residue was
passed through a silica-gel column using hexane - dichloromethane (with gradient from 100%
hexane to 100% dichloromethane) as an eluent. N-Acetylbenzamide was obtained in 89% isolated
yield.

We propose a tentative mechanism for our reaction as shown in Scheme 1. The key step
is formation of a mixed anhydride (3) from methyl bismuthinate with acetic acid. This
anhydride then reacts with amide nitrogen to give N-acetylated product (2) via a proposed
intermediate (4). Bismuth(IIl) triacetate was earlier reported to acetylate formamides, amines,
and alcohols at high temperature (ca. 200 °C).“) However, we can easily exclude the possible
participation of the salt, because it lacks the ability to acetylate amidic nitrogens under our
conditions.
| The present results demonstrate that some bismuthinates may be used as an efficient

reagent for coupling of amides with carboxylic acids.  Studies are now undertaken to define the

scope and limitations.
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Table 1. Acetylation of amides, thioamides, ureas, and thioureas in acetic acid
and CHyC1,.2)
szBi(=O)0Me

RTC(=X)NHR? > R1C(=X)N(Ac)R?
1 AcOH, CH,Clp, rt 2
TimeP) vie1d®)/z  Mp of 2 /°C TH NMR (CDC13)
R R2 X s /ppm
h 2 1 (1it. mp /°C or bp)
Ph H 0 12 8 0 114-115 2.40 (s, 3H), 7.2-
(120)7) 7.9 (m, 5H)
6.28 (bs, TH)
Ph H s 24 76 0  103-105 2.54 (s, 3H), 7.1-
(103-105)8) 7.9 (m, 5H).
9.78 (bs, TH)
c-hexyl-NH  c-hexyl 0 24 76 0 123-126 1.15-2.05 (m, 22H),
(125)9) 2.38 (s, 3H),
5.03 (bs, TH)
c-hexyl-NH  c-hexyl S 24 68 21  168-17012) 0.9-2.44 (m, 22H),
2.13 (s, 3H),
5.03 (bs, TH)
Ph-NH Ph 0O 24 8 0  102-104 2.05 (s, 3H), 7.0-
(106)13) 7.5 (m, 10H),
9.0 (bs, TH)
Ph-NH Ph S 24 48 44 155-160 1.94 (s, 3H),
(169-170)7) 7.0-7.3 (m, 10H),
8.7 (bs, TH)
Me H 0 24 8 0 7577 2.40 (s, 6H),
(79) 9.50 (bs, TH)
CHp(CH) HCH, 0 24 8 0 oil 2.0-2.7 (m, 9H),
(74-75/0.5 Torr)®) 3.4-3.8 (m, 2H)

a) Substrates 1, 1 mmol; methyl bis(1-naphthyl)bismuthinate, 1 mmol; acetic acid, 5 cm3;

CH,C1,, 20 cm3: room temperature (ca. 15 °C).

b) Yields refer to the isolated compounds. Reaction times and yields are not optimized.
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