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TETRATHIOMALONIC ACID AND ITS ANIONSl
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Summary: Condensation of ethanedithioic acid with CS, and 3 Li[HMDS] leads

to the trianion 13 which is protonated to give the dimer 17 of tetrathiomalo-
nic acid. Further deprotonation of 13 leads to the tetraanion 19 which is
alkylated to form the tetrakis(alkylthio)allenes 20.

The base catalyzed addition of CH-acidic compounds 1 to carbon disulfide
has been studied extensivelyz. It gives rise to the dianions 2 of dithioic
acids, stabilized by at least one electron withdrawing group (EWG). In con-
trast to these stabilized dianions the chemistry of the nonstabilized di-
anions 4 of simple aliphatic dithioic acids 3 has been largely neglected.
Some years ago Ziegler and Chan} prepared such dianions by deprotonation
of ‘aliphatic dithioic acids 3 with lithium diisopropylamide (LDA) or n-butyl
lithium (n-Buli) and transformed them into ketene dithioacetals by alkyla-
tion. Recently Beslin and Houttevillel‘l studied the diastereoselective ad-
dition of propanedithioic acid dianion to achiral aldehydes. We report here

on the reaction of ethanedithioic acid dianion > with carbon disulfide.
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The ambident dianion 5 of ethanedithioic acid, formed with 2 eguivalents
of lithium hexamethyldisilazide (Li[HMDS]), reacts with carbon disulfide
at -78°C mainly by S-addition leading to an equilibrium between the star-
ting material, the S-addition product 6 and the elimination products 7 and
8. This can be shown by alkylation with methyl iodide at -78°C giving rise
to a mixture of the vinyl trithiocarbonate 10, 1,1-bis(methylthio)ethene (9)

and dimethyl trithiocarbonate (11) in a molar ratio 2:2:1.

By allowing the reaction mixture of 5 and carbon disulfide to warm up
to room temperature, the S-additien product 6 rearranges to the thermody-
namically more stable C-addition product 12 which gives the trianion 13
by loss of a proton. Therefore one more equivalent of Li[HMDS] is needed
to complete this transformation. Subsequent methylation yields the methyl
3,3-bis(methylthio)-2-propenedithioate (lﬁ)s.
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Oxidation of 13 with iodine at -50% gives rise to the 3,5-dithioxo~1,2-
dithiolate 15 isolated as its tetrabutylammonium salt. Protonation of 13
should lead to the unknown tetrathiomalonic acid (16). Instead of 16 a di-
mer, prone to oxidation, is isolated. This dimer was assigned the tetrathia-
adamantane structure 17 due to its spectral data reflecting the high sym-

metry of the compound [e.qg. lH—NMR([DB]THF): & = 4.24ppm (s, 4H, SH),2.38
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(s, 4H, CHy); YPCoNMR([DGITHF): & = 57.8ppm (C-1, -3, -5, -7), 48.8 (CH2)16.

17 is rather acidic; deprotonation already occurs in an aequeocus hydrogen
carbonate solution. By alkylation or acylation the more stable derivatives

18 are formed.

The hydrogen atom left in the trianion 13 can be abstracted with another
mol of Li[HMDS] leading to an equilibrium between 13 and the tetraanion 19.
Alkylation of 19 with alkyl iodides gives rise to the tetrakis(alkylthio)-
allenes 227. The methyl derivative 20a was first obtained by Brandsma and
coworkers8 reacting l-methylthio-propyne with dimethyl disulfide. Gompper
and Jersak9 observed the formation of 20a and 20b as byproducts in the con-
densation of tetrachloro cyclopropene with thiols. The pure products 20
are stable at room temperature for a few days. Attempts to alkylate 19 with

o,w-dihalogenides or with benzyl bromide lead to extensive decomposition.
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An attempted twofold deprotonation of dialkyl tetrathiomalonates or 0,0-
dialkyl dithiomalonates with 2 moles of Li[HMDS] gave only the monoanions.
The dianions 22, however, obtained from alkyl dithicacetates 21 with carbon
disulfide, reacted with another mol of Li[HMSD] to form the trianions 23.
This deprotonation step in rather slow and requires about 15 h at room tempe-
rature. Subsequent alkylation leads to the mixed tetrakis(alkylthio)allenes

24 in moderate yields.
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