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A facile and convenient method for the conversion of thioamides
into amides using pyridinium hydrobromide perbromide
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Abstract Selective transformation of thioamides to
their corresponding carbonyl compounds are per-
formed in high to excellent yields under mild con-
ditions using pyridinium hydrobromide perbromide
(PHBP) as a mild and efficient reagent.
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Introduction

The introduction and removal of functional groups is
of great importance in the synthesis of polyfunc-
tional organic molecules. The transformation of thio-
carbonyl compounds to their corresponding oxygen
analogues has received considerable attention during
recent years. Various methods and reagents have
been reported for the transformation of thiocarbonyl
compounds to their oxo analogues [1-23]. On the
other hand, bromine offers a particularly desirable
choice for bromination and oxidation of organic
compounds because it is inexpensive and commer-
cially available, but it suffers from some serious dis-
advantages [24]. Owing to the hazards and serious
problems associated with bromine, few modified
brominating agents, such as bromide perbromide
reagents have been reported [24a].
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Pyridinium hydrobromide perbromide (PHBP)
has been prepared and used as a selective brominat-
ing reagent for ketones, acetals, alkenes, activated
phenols, anilines, heterocycles and as oxidation/
dehydrogenation reagent [25]. However, literature
describing thioamide conversion to amides by using
PHBP is not available. In connection with our work
on hydrobromide perbromide and bromide per-
bromide reagents, herein we report the chemical
transformation of thioamides to their corresponding
amides using this reagent.

Results and discussion

This conversion is carried out by stirring the reagent
with thioamides in THF /H,O (or dioxane/H,0) at
room temperature under air atmosphere in high
yields (Table 1).

As shown in Table 1, a series of thioamides and
thioureas (entries 1-21) were reacted with 2 equiva-
lents of the reagent to afford the corresponding car-
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Table 1 Conversion of thioamides into the corresponding amides at room temperature by PHBP

Entry R R R? Reaction time/h Product yield*/% mp or bp/°C [Ref.]
1 Ph H Ph 1.5 88 163 [27a, c]

2 Ph H CH,Ph 1.5 92 105-106 [27a]

3 Ph H CH,CH,CH,CH; 1.5 88 42 [27]

4 Ph H 2-CH;CgHy 1.5 85 143 [27¢]

5 Ph H 4-CH;3CgHy 1 90 157-158 [27a, c, d]
6 Ph H 4-CICe¢Hy 2 87 192-193 [27d]

7 Ph H 4-BrC¢Hy 2 86 202-203 [27a]

8 Ph H 4-CH3;0CgH,4 1.5 83 153 [27¢]

9 Ph CH; Ph 2.5 75 63 [27a, d]

10 Ph Et Et 1.5 86 42 [27a, d]

11 4NO,C¢H, H CH,Ph 35 83 142 [27]

12 4-NO,CeH4 CH; Ph 4 76 106—107 [27b]
13 Ph CH,CH,CH,CH,CH, 2 84 48 [27a]

14 CH; H Ph 1.5 85 114 [27a, d]

15 CH; H 4-CH3C4H, 1.5 89 154 [27a, d]

16 CH; H 4-CICcHy 2 83 179 [27a, d]

17 CH; H 4-BrCgHy 2 87 168 [27a]

18 CH; CH; Ph 2.5 79 101-103 [27a]
19 CH; H H 1 73 82 [27a, d]

20 NH, H H 0.5 78 131-132 [27a, d]
21 ENH H Et 1 79 111 [27¢e]

? Yields refer to isolated yield

Table 2 Comparison of conversion of thiobenzanilide into the corresponding amides by PHBP and some common reagents

Entry Reagent Condition Time/h Yield/% [Ref.]
1 Caro’s acid/SiO, CH;CN/25°C 5 60 [21]
2 NaNO,/HCI (4 M) CH,Cl,/20°C 4 65 [14]
3 2-Nitrobenzenesulfonyl chloride /KO, CH;CN/—35°C 6.5 91 [18]

4 PHBP THF /H,0 /1t 1.5 88

bonyl compounds in 73-92% yields within 0.5-4 h.
It is noteworthy that the bromination of aromatic
rings did not proceed at all during the transforma-
tion of thioamides to amides by this reagent. The
starting thioamides were easily prepared from the
corresponding amides using P4S;y as thiation re-
agent [26].

Under the same reaction condition, acetals and
ketals remained unchanged in the reaction mixture.
Therefore, selective transformation of thioamides
and thioureas in the presence of acetals or ketals is
achievable and can be considered as a noteworthy
feature of this method.

In order to show the advantage of the method, we
compared the results of transformation of thiobenza-
nilide into the corresponding amide with some of
those reported in literature (Table 2).

In conclusion, we introduced a convenient and
selective method for the transformation of thio-
amides and thioureas using prydinium hydrobromide
perbromide (PHBP), a versatile, stable, inexpensive,
and commercially available reagent.

Experimental

Chemicals were purchased from Fluka. The carbonyl deriva-
tives were prepared from the corresponding carbonyl com-
pounds according to the reported procedure. Products were
characterized by comparison of their spectroscopic (IR,
'"HNMR, and TLC) and physical data (mp and bp) with
those of authentic samples. Infrared spectra were recorded
on a Brucker FTIR-85 spectrometer. '"H NMR spectra were
recorded with a JEOL FT-NMR 90 MHz ('H) and at 22.4 MHz
(*3C) in CDCl; or DMSO-dg as the solvent and tetramethyl
silane (TMS) as internal reference. Melting points were mea-
sured with Electro thermal 9100 instrument.
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General procedure for the transformation of thioamides

to amides with PHBP

To a solution of 1 mmol thioamide in 10 cm® THF and 2 mmol
perbromide reagent in a round flask was added 5 cm® of H,O
drop-wise within 1 min at room temperature. The progress
of the reaction was monitored by TLC. The reaction mixture
was filtered and the filtrate was extracted with 2 x 20 cm®
CH,Cl,. Anhydrous Na,SO, was added to the organic layer,
and evaporation of the solvent gave the corresponding carbon-
yl compounds.
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