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Abstract: A solution of 1:1 equivalent of thionyl chloride and ben-
zotriazole in dry methylene chloride efficiently transforms alcohols
and carboxylic acids into the corresponding alkyl chlorides and acid
chlorides respectively at room temperature, with excellent yields by
simple titration. 
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Transformation of alcohols and carboxylic acids to the
corresponding alkyl chlorides1 and acid chlorides2 respec-
tively are two of the basic functional group transforma-
tions in organic synthesis. A plethora of reagents and
systems with varying generality are available for these
transformations. Commonly used classical reagents are
thionyl chloride,3a phosphorous trichloride3b and phos-
phorous pentachloride.3c These are used as such or in
combination with a base. Though these transformations
are routine ones, newer systems continue to be developed
as reflected by the recent reports where TMSCl / DMSO,4a

CCl4 / Cu / Fe / CuBr(Phen)2,
4b TMSCl / K2Cr2O4,

4c TPP /
dichloroselenurate,4d trichloroisocyanuric acid / TPP4e

were used for the conversion of alcohols to alkyl chlorides
and trichloroacetonitrile / TPP4f was used for the conver-
sion of carboxylic acids to acid chlorides. The present let-
ter describes an alternative and cost effective system.

Thionyl chloride can be used alone2e,3a or in combination
with bases such as pyridine2f, 3d and triethylamine.5 How-
ever, the reactions are invariably slow and often require
reflux temperature. There are some modifications to over-
come these difficulties e.g. use of DMF.2b Recently, we
have reported an efficient transformation of aldoximes to
the corresponding nitriles at room temperature, in high
yields using thionyl chloride-benzotriazole combination.6

We have further explored this combination for the chlori-
nation of alcohols and carboxylic acids. The exploitable
features of benzotriazole are that it is a mild base as well
as acid which leaves options to use either acid or alkali
wash for its ready removal from the reaction mixture. It is
a solid and water insoluble, nonodoriferous and more im-
portantly it is a good leaving group. These are some ad-
vantages over commonly used bases like triethylamine
and pyridine. Moreover, benzotriazole (1 mol) dissolves
readily in thionyl chloride (1 mol) at room temperature
giving a clear viscous solution, the dissolution is slightly
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endothermic.7 This solution can be readily diluted with
dry DCM and the stock solution of known concentration
can be prepared for use whenever needed.

The reactions were performed by following the general
procedure.8 The required amount of reagent (1.25 mmol
equivalent) was added directly from the burette to a solu-
tion of substrate (1 mmol) in dry DCM with stirring. The
reaction was fast and before the addition was complete
benzotriazole hydrochloride started separating out as a
solid indicating the progress of the reaction.  

Under the reaction conditions primary, (Table 1, entries 1
and 10) secondary, (Table 1, entries 4 and 9 ) and tertiary
alcohols (Table 1, entry 11) were converted into their cor-
responding alkyl chlorides efficiently. Substrates carrying
electron donating (Table 1, entry 2) and electron with-
drawing groups (Table 1, entry 3) had practically no effect
on the overall transformation. Sensitive alcohols such as
furfuryl alcohol, (Table 1, entry 7) tetrahydrofurfuryl al-
cohol (Table 1, entry 8) and a,b-unsaturated alcohol (Ta-
ble 1, entry 5) were transformed into the corresponding
chlorides without any difficulties. It is noteworthy that
acid sensitive methoxy group, (Table 1, entry 2) and ace-
tonide group (Table 1, entry 13) were compatible under
the reaction conditions employed. As expected, alcohols
protected as trimethyl silyl ether (Table 1, entry 1-ii) were
recovered completely unaffected.

In the case of butene-1,4-diol a 2.5 mole equivalent of the
reagent gave 1,4-dichlorobutane and 1.2 mole equivalent
gave cyclic sulfite. Cyclic sulfite was formed while at-
tempting selective chlorination in 1,2-isopropylidene xy-
lofuranoside (Table 1, entry 13). Reaction with (-)-
menthol ended in formation of dimenthyl sulfite9 instead
of menthyl chloride (Table 1, entry 14).

Varieties of carboxylic acids like aromatic, aliphatic, and
a,b-unsaturated such as cinnamic acid were transformed
into acid chlorides rapidly without any difficulties (Table
2). The crude products obtained were sufficiently pure
and can be directly used in the next step without further
purifications. Amides can also be converted into the cor-
responding nitriles using this combination, but the yields
are poor even after the use of 5 equivalent of the reagent
combination.

In conclusion, the new reaction system described here of-
fers a quick, convenient, and inexpensive alternative to
other methods for the synthesis of alkyl chlorides and acid
chlorides. In addition, the transformation using reactive
thionyl chloride-benzotriazole combination in methylene
chloride can be carried out simply by titration at room
temperature in high yields, which may have wide synthet-
ic applicabilty.
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