2-Pyridone Synthesis Using
2-(Phenylsulfinyl)acetamide
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ABSTRACT
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2-Pyridones were prepared by means of an efficient protocol including the 1,4-addition of 2-(phenylsulfinyl)acetamide to a,5-unsaturated ketones

followed by cyclization and sulfoxide elimination.

2-Pyridones are found in a wide range of compounds,
including biologically active natural products and medi-
cines (Figure 1)." Due to the dual properties of an aromatic
ring and an amide, 2-pyridones appear to have many
effective interactions with biological molecules.
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Figure 1. Biologically active natural products and medicines
containing 2-pyridone rings.

To date, various methods have been developed to con-
struct 2-pyridone rings.>> Among them, the methods
employing o,(-unsaturated ketones and 2-substituted
acetamides as substrates proved to be effective in the pre-
paration of a variety of 2-pyridones. These transformations
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involve 1,4-addition of the acetamides to o,f3-unsaturated
ketones followed by cyclization and elimination
(Scheme 1).*7 Since the elimination step usually proceeds
via the E2 mechanism or deprotonation of the less acidic
position, relatively harsh conditions are required.

Scheme 1. Synthesis of 2-Pyridone
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During the course of our synthetic studies on Lycopo-
dium alkaloids,® we encountered difficulties in forming
2-pyridone rings from o,f-unsaturated ketones by means
of conventional procedures. Hence, we developed a
novel method to construct 2-pyridone rings using
2-(phenylsulfinyl)acetamide (X = SOPh, Scheme 1) and
successfully applied it to the total synthesis of the natural
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products. Our method is characterized by the enhanced
acidity of the a-position of the acetamide by the phenyl-
sulfinyl group as well as its facile elimination from the
Michael adduct through sulfoxide elimination. Extensive
efforts have been made to improve our method so that it
could be regarded as the method of choice for certain
2-pyridones. Herein we disclose the scope and limitations
of our 2-pyridone synthesis.

The key reagent, 2-(phenylsulfinyl)acetamide (1),” was
prepared from commercially available 2-chloroacetamide
(2) in two steps (Scheme 2). A substitution reaction of 2
with benzenethiol in the presence of potassium carbonate
afforded 2-(phenylthio)acetamide (3). The crude product 3
was oxidized with ozone to give, after recrystallization
from methanol, 1 in 77% yield.

Scheme 2. Preparation of 2-(Phenylsulfinyl)acetamide
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Scheme 3 illustrates the typical procedure to synthesize
2-pyridones. Although a strong base such as sodium
hydride was used initially for the Michael addition,
we found that the reaction could be carried out under
much milder conditions similar to the ones used for the
Horner—Wadsworth—Emmons reactions by Roush and

Scheme 3. Typical Procedure for 2-Pyridone Synthesis
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Table 1. Substrate Scope of the 2-Pyridone Synthesis”
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0 DBU, LiCl
/\)k MeCN, 50 °C; | NH
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R 2 R ACOH R1 = R3
R reflux
R2
4a-0 6a-o
entry R' R? R’ product yield”
(%)
1 Ph H Me 6a 83
2 n-Pr H Me 6b 68
3 i-Pr H Me 6¢ 39
4 t-Bu H t-Bu 6d 0
5 Ph -(CHa)s- 6e 65
6 2-furyl H Me of 68
7 Ph H Ph 6g 53
8 Ph H 4-MeOC¢H, 6h 53
9 4-MeOC¢H,- H Ph 6i 47
10 4-0,NC¢Hy- H Ph 6j 69
el
X
11 X =0TBS H Me 6k 89
12 X=0MOM H Me 6l 82
13¢ X =0Bz H Me 6m 72
14 X =NHBoc H Me 6n 81
15 X =NHNs H Me 60 79

“Reaction conditions: 1 (2 equiv), DBU (3 equiv), LiCl (3 equiv),
MeCN, 50 °C; AcOH (10 equiv), reflux. *Isolated yield. ¢ Deprotected
alcohol (X = OH) was concomitantly obtained in 7% yield.

Masamune.® Thus, the 1,4-addition proceeded smoothly
by treatment of a mixture of 4a and 1 with DBU and
lithium chloride in acetonitrile at 50 °C.>'® After the
addition is complete, subsequent cyclization was facilitated
by the addition of acid. Screening of a series of acids
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revealed that acetic acid was optimum for the cyclization.
After addition of an excess of acetic acid, the reaction
mixture was heated at reflux to promote cyclization and
sulfoxide elimination, giving pyridone 6a in good yield.

Table 1 summarizes the substrate scope of the 2-pyridone
synthesis. o,5-Unsaturated ketones possessing substituents
at the a- or S-position of the ketone could be converted into
2-pyridones (entries 1—3, 5, and 6). Bulky substituents tend
to decrease the yield, perhaps due to the difficulties in the
1,4-addition (entries 3 and 4). In addition, chalcones could
be employed as substrates (entries 7—10). The mild reac-
tion conditions are compatible with a variety of func-
tional groups, including TBS, MOM, Boc, and Ns groups
(entries 11—15). Somewhat base-sensitive benzoate un-
derwent partial hydrolysis to give 72% yield of 6m along
with 7% of debenzoylated product (entry 13).

In conclusion, we have demonstrated an efficient
2-pyridone synthesis using 2-(phenylsulfinyl)acetamide.
A variety of functional groups survived the mild reaction
conditions. Since 2-pyridone is ubiquitous in biologically
active molecules, this method is likely to find widespread
use in the synthesis of medicinally relevant compounds.
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