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Among the dialkylpolysulfanes with sulfur chains of # = 2 or more (general formula RS,R),
those derived from isobutene dimer (1a) are important organosulfur compounds that are widely
used as extreme pressure additives in the form of mixtures with different sulfur chain lengths.
Current production processes use catalytic methods using 1a, elemental sulfur, and hydrogen
sulfide as raw materials. However, the use of hydrogen sulfide is problematic in terms of safety
and facility cost. Thus, in this study, we investigated on the development of a novel synthetic
method for the polysulfanes using hydrogen as an alternative reductant to hydrogen sulfide.
The results of the investigation showed that under H, pressure (5 MPa), and solvent-free
conditions, the reaction of 1a with sulfur (3 eq), Co304 (5 mol%), and Na-X type zeolite (100
mg) at 130 °C for 20 hours gave the dialkyl polysulfanes (2'a-8 'a) in maximum yield of 88%
(Table 1).
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Table 1. Co-catalyzed polysulfane synthesis from 1a, elemental sulfur and hydrogen.
Co304 (5 mol% Co)

M S Na-X zeolite (100 mg) >k>< M M
+ 8

neat, H, (5 MPa)

1a (20 mmol) (S:3eq) 130°C, 20 h 2'a-8'a (n = 2-8)
conv. RSH yield polysulfane yield
(%) (1'a, %) 2a 3a 4a 5a 6a Ta 8a total
97 5 0 13 34 24 1 4 2 88
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