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A COMVENIENT SYNTHESIS OF AROMATIC THIOLS FROM UNACTIVATED ARYL HALIDES
L.Testaferri, M.Tingoli, and M.Tiecco"
Istituto di Chimica Organica, Facoltd di Farmacia, Universitd di Perugia, Italy.

Summary: Aromatic thiols are obtained in good yields from unactivated aryl halides and excess
MeSNa in HMPA,

In connection with other workl’2 on the reactivity of halogeno benzenes with sodium alkane-
thiolates in HMPA, we report in this communication some preliminary results concerning a simple,
high yield synthesis of aromatic thiols which can be effected in a one-pot treatment of unacti-
vated aryl halides with MeSNa in HMPA, This synthesis is based on two remarkable consecutive
reactions: a nucleophilic aromatic substitution on unactivated aryl hah‘des3 which affords aryl
methyl sulfides {1) followed by a nucleophilic aliphatic substitution which effects the cleavage

of these sulfides to afford the aromatic thiols (2). The ease with which these reactions

Arl + MeSNa — ArSMe + NaX (1)

ArSMe + MeSNa ——>» ArSNa + MeZS (2)

occur is probably due to the enhanced reactivity of the nucleophile in the reaction medium
employed.1 The reactions are carried out by heating at 100°C the solution of the aromatic halide
(¥ mol) and MeSNa (3 mol1) in HMPA. After acidification and extraction with ether, the following
thiols were obtained (X in ArX, reaction times and % yields are given in the order): thiophenol
(C1,5h,90), a-mercaptonaphthalene (Br,3.5h,90), g-mercaptonaphthalene (Br,5h,97), 4-mercaptobi-
phenyl (Br,2h,96), Z-mercaptothiophene4 (Br,2h,88), 4—mercaptoqu1‘no11’ne4 {C1,25n,80), and 4-iso-
propylthio-thinpheno14 (C],Zh,BO).5 Otherwise, the final solution of the ArSha in HMPA can be
directly used for other reactions; thus, for instance, addition of ethyl iodide gave the corre-
sponding aryl ethyl sulfides. In most cases reaction (1) is much faster than reaction (2) and
thus the process can be stopped to obtain the aryl methyl sulfides in high yields; in the case

of chlorobenzene reactions (1) and (2) have comparable rates and the thiophenate is therefore
present in the reaction mixture even at low conversions. In the case of the 4-chloroquinoline the
first step is obviously very fast; 4-methylthioquinoline, 1, is formed quantitatively, at room
temperature, a few minutes after the addition of MeSNa. The dealkylation reaction to give 2, on the
contrary, required longer reaction times; very likely the preferred process in this case is the

attack at the 4-position to give the intermediate 3 which then reverts to 1. Reaction of 4-chicro-
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phenyl isopropyl sulfide with MeSNa affords the bis-sulfide 4, vhich selectively gives the

MeS SMe
SCHMe CHMe
@ % @ + MeSNa —_ ©
3 4 6

thiophenol 6 with no traces of 5. This resuit is in agreement with the previously observed diffi:

]

culty of effecting the carbon-sulfur cleavage in the aryl isopropyl sulfides and supports the

hypothesis that reaction (2) 1s proceeding via an 5,2 mechanism.

The results now described also indicate that met:yl can be used as a protective group of the
thiol function which can then be regenerated by treatment with MeSNa in HMPA; this procedure
seems to present several advantages in respect to other methods described in the 1iterature.6
Further work is in progress to investigate this aspect as well as to test the general applicatio
of the procedure described above for the synthesis of substituted aromatic thiols. Preliminary

results indicate that reactions (1) and (2) can be also applied to vinyl halides.
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