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ORTHO-LITHIATION OF PHENYLTHIOETHERS—
AND SOME APPLICATIONS

L. HORNER,* A. J. LAWSON and G. SIMONS

Institut fur Organische Chemie der Universitat Mainz,
Johann-Joachim-Becher-Weg 18-20, D-6500 Mainz

(Received November 16, 1981)

A preparative procedure for the ortho-lithiation of phenylthioethers CsHsSR 1 is described. The prepara-
tions of 2-alkylthio-substituted benzoic acids 3, benzophenones § and phenylphosphines 6 were carried
out in isolated yields of 38-73%, depending on reaction and substituent. The procedure provides a sim-
ple route to dithiocatechol and trithiopyrogallol derivatives 7 and 8.

The ring-lithiation step gives the best results for R = t-C4Hy (80-90%) and R = i-C;H; (70-80%).
R = C1H; gave lower yields (ca. 45%), while R = CH; gave principally lithiation at alkyl carbon.

The reaction of a-butyllithium with phenylethers to yield principally ortho-substi-
tuted products is well known.' The analogous reaction with phenylthioethers 1 has
also been investigated® on an analytical basis, but the results showed that reaction
was slow, incomplete, gave a mixture of isomers and was clearly unsuitable for
preparative purposes.

The presence of a thioether function ortho to other functional groups is necessary
for the synthesis of a number of important classes of compounds, such as benziso-
thiazoles,>* thiocoumarins and benzothiophenes,* cyclic sulfuranes,’ and to acceler-
ate the rate of homolysis® of the corresponding perbenzoates by a factor greater
than 10%

A simple procedure for ortho-functionalization of the easily-obtained’ phenyl-
thioethers was therefore considered to be attractive and useful, and warranted a
reinvestigation. The present paper describes our initial results, which show that the
use of the co-reagent N,N,N',N’-tetramethylethylenediamine, (TMEDA) is decisive
and opens up the way for a versatile synthetic procedure which is by no means ex-
hausted with the typical examples shown in the scheme.

EXPERIMENTAL:

1. 2-Alkyl(Aryl)thiophenyllithium

General procedure: Freshly distilled N,N,N',N-tetramethylethylenediamine (TMEDA), (55 ml, 364 mmol)
was added dropwise over 1 hour to a stirred, cooled (10°C) solution of alkyl(aryl)thiobenzene’ (320
mmol) and 2-butyllithium 2 (300 mmol) in hexane (400 ml) under a nitrogen atmosphere. The resultant
solution was stirred at 25°C for 2-3 hours. In the case of 1a a white precipitate results and the further
reactions were carried out on this suspension. In the remaining cases cloudy light-yellow solutions were
obtained; in all cases the reaction mixtures were used without further delay.

® Author to whom all correspondence should be addressed.
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2. 2<(alkyl(aryl)thio)benzoic acids 3

The hexane solution (suspension) obtained in 1. was added dropwise with shaking to finely divided dry
CO; (100 g) at —180°C under N;. The resulting mixture was left overnight, acidified with 2N HCl and
the precipitate filtered off. Recrystallization was from hexane. Yields and data in Table L.

3. 2-(alkylthio)pheny! imines 4

The hexane solution (suspension) obtained in 1. was stirred under N at 0°C and the corresponding aro-
matic nitrile (330 mmol) added dropwise over 1 hour. The resuiting brick-red suspension was stirred for
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TABLE I

Yields, melting points and literature melting points for 2-(alkyl(aryl)thio)benzoic acids 3a-3e

yields m.p. Lit.m.p.

R % O (°C)

a t-C.H, 71-73 80 77-79%

b i-C;H, 63-71 117 116-117°
¢ C.Hs 38-43 133-134 1341
d CH; o* — —

e CqH; 64 167-169 162-164°

* A 40% yield of (phenylthio)acetic acid (m.p. 62°C) was obtained as sole isolated product.

a further 12 hours at room temperature and then neutralized with dilute HCI. For 4 (a,b) the organic
phase was separated, the aqueous layer extracted with ether (1 X 200 ml), the organic fractions com-
bined, dried and fractionally distilled. For 4c, the yellow-brown precipitated imine was filtered off,
washed with water, dried and recrystallized from hexane or ethanol to give yellow crystals. Yields and
data in Table 1I.

4. 2-(Alkylthio) phenyl ketones 5

Concentrated HCI (10 g) was added carefully to a suspension of the corresponding imine 4 (62 mmol) in
60 ml 60% methanol (w.w.). The resultant reddish solution was heated vigorously under reflux for 3 h,
cooled, added to 100 ml water and extracted with ether (4 X 100 ml). The ether extracts were combined,
dried and the solvent removed. 5a and 5¢ were recrystallized (hexane); Sb was fractionally distilled as a
light yellow oil. Yields and data in Table II.

5. 2-(Alkylthio)phenyl diphenyl phosphines 6

Chlorediphenylphosphine (14 ml, 78 mmol) was added dropwise to the stirred hexane solution (suspen-
sion) obtained in 1. The mixture was stirred for a further 30 min and hydrolyzed with 300 ml 2% NaOH.
The organic phase was taken up in ether, dried and fractionally distilled. Yields and data in Table III.

6. 1,2-Di(alkyithio)benzenes T and 1,2,3-tri(alkylthio)-benzenes 8

Di-alkyldisulfide (260 mmol) was added dropwise to the cooled (10°C) stirred hexane solution (385 m! =
220 mmol) obtained in 1. The mixture was stirred for a further 1 h at room temperature, then washed
successively with 20% NaOH (2 X 200 ml) and water (1 X 100 ml). The organic phase was dried and
fractionally distilled to give 7a (Table I1I). The product 7, subjected to the procedure 1. and 6. yielded
the trithiopyrogallol derivative 8 (Table 11I).

TABLE II

Yields, melting points, boiling points and elemental analyses for
2-(alkylthio)pheny! imines 4 and -ketones §

yield m.p. b.p. Required Found

4 R R’ % (°C) (°C/mm) C H N C H N

a t-CiHy CeHs 86 52-53 145/0.05 75.81 7.11 520 7597 7.03 5.64
b i-C;H» CeHs 81 - 132/0.05 75.27 6.71 549 7498 6.51 554
¢ t-CiHs 2-C;HIN 53 104-105 — 7109 6.71 1036 71.16 6.78 10.37
-5

a t-CHy CeHs 85 79-80 - 7553 671 — 7561 6.64 —

b i-CH; CeHs 75 — 112-114/0.7 7498 629 — 7506 6.11 —

¢ t-CiHs 2-CsHWN 68 95-96 — 70.83 632 516 70.67 6.24 528
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TABLE 111

Yields, melting points, boiling points and elemental analyses for the
phosphines 6 and the phenylthioethers 7, 8

yield m.p. b.p. Regquired Found
6 R % °C) (°C/mm) C H C H
a t-CHy 61 97 192/0.04 75.39 6.61 75.719 6.72
b i-CsH; 66 79 158/0.05 74.99 6.29 75.05 6.30
7
a cyclo-CsHu 64 — 174/0.1 70.55 8.55 70.22 8.34
b i-C;H; 68 —_ 110/0.1 63.66 8.01 63.75 8.18
8
a cyclo-CeHjy 37 95 — 68.51 8.62 68.26 8.50
b i-C;H, 43 — 152/0.1 59.95 8.05 60.14 8.17
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