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SULFUR-ASSISTED O-CARBONYLATION OF ALCOHOLS
WITH CARBON MONOXIDE IN THE PRESENCE OF DBU
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The first example of sulfur-assisted O~carbonylation is described.
Alcohols react with carbon monoxide, elemental sulfur, and alkyl halides in
the presence of DBU to give S-alkyl carbonothioates selectively in good to
excellent yields.

Elemental sulfur promoted carbonylation using carbon monoxide has been
hitherto limited to N-carbonylation of amines. For example, urea

2) were shown to form under

derivatives1) and S-alkyl carbamothioates
pressurized carbon monoxide at high temperature. However, because of low
reactivity of a hydroxyl group, sulfur-assisted O-carbonylation of alcohols
with carbon monoxide would not be expected to proceed satisfactorily under the
mild conditions.

In the course of our studies on sulfur-assisted carbonylation with carbon
monoxide, we recently reported C-carbonylation of 2'-hydroxyacetophenones to
afford 4-hydroxycoumarins in the presence of tertiary amine.3) We herein wish
to report a facile method for synthesis of S-alkyl carbonothiocates (1) through
direct O-carbonylation of alcohols with carbon monoxide and sulfur in the
presence of tertiary amine (eq. 1).4) Best results were obtained when DBU
(1,8-diazabicyclo[5.4.0]-7-undecene) was employed as a tertiary amine.’) To
the best of our knowledge, this is the first example of sulfur-assisted O-

carbonylation of alcohols with carbon monoxide.

)
I i

ROH + CO + § —DBU o gocs~(DBU-H)* ——R'X o ROCSR' (1)
2 1

The typical procedure is as follows: in a 100mL stainless steel
autoclave, n-butanol (0.46 mL, 5 mmol), powdered sulfur (0.48 g, 15 mmol), DBU
(3.7 mL, 25 mmol), and THF (10 mL) are placed with a magnetic stirring bar
under nitrogen atmosphere. The autoclave is then flushed several times with
carbon monoxide and finally charged with carbon monoxide at 30 kg/cm2 at room

temperature. The reaction is carried out at 80°C for 4 h with vigorous
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stirring. After the reaction, subsequent esterification of 2 with benzyl
bromide (0.71 mL, 6 mmol) under ordinary pressure followed by fractional
distillation gave 0.96 g of S-benzyl O-n-butylcarbonothiocate (86 % yield,
based on n-butanol used).

Various S-alkyl carbonothiocates (1) were prepared selectively in good to
excellent yields under the similar reaction conditions (Table 1). This
reaction could be also applied to secondary and tertiary alcohols

successfully.

Table 1 Various S-Alkyl Carbonothioates (1) Synthesis

alcohol alkyl halide product yield, %2
n-BuOH PhCH,Br n-BuOC(0)SCH,Ph 86
CH2=CHCH2BI n—BuOC(O)SCHZCH=CH2 100
n-Bul n-BuOC(0)SBu-n 75
MeOH PhCHZBr MeOC(O)SCHZPh 74
EtOH PhCHZBr EtOC(O)SCHZPh 93
n-PrOH PhCHZBr n—PrOC(O)SCHZPh 86
iso~PrOH PhCHzBr iso-—PrOC(O)SCHZPh 82
n—C1 0H21OH PhCHzBr n-C1 0H21OC(O)SCH2Ph 81
PhCHZOH PhCHzBr PhCHZOC(O)SCHzPh 83
CH2=CHCH20H PhCHZBr CH2=CHCH20C(O)SCH2Ph 71
CHBOCHZCHZOH PhCHZBr CH3OCH2CH20C(O)SCH2Ph 87
tert-BuOH PhCH,Br tert—BuOC(O)SCHZPh 52

81solated yields based on alcohol used.

From a viewpoint of the simple operation and good to excellent yields,
the present reaction may be considerably convenient method for synthesis of S-
alkyl carbonothiocates (1).
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