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We wish to report the preparation of trimethylthiomethyl fluoroborate (I) and several of
the reactions which it undergoes, Although the preparation of stable alkoxymethyl cations has
been previously reported!, few of the divalent swlfur analogs of these compounds have been
characterized,?™®

The cation is formed either by treatment of tetramethylorthothiocarbonste (II) with trityl
cation in methylene chloride (egq 1) or by methylation of dimethyltrithiocarbonate (III) with
trimethyloxonium fluoroborate? (eq 2) in yields ranging from 60 to 80%. The white crystalline
product melted without decomposition at 167.5-169° and its nmr spectrum showed a single reso-
nance at 76,91 intrifluoracetic acid.® (Anal. Caled for C4HgS3BF4: C, 20.,00; H, 3.78,

Found: C, 19.99 H, 3.79).
+ . -
(CHsS)4C + (CeHs)aC'BFy ——>  (CH3S)sC'BF; + (CeHs)3C-S—CHs L
II I
(CH3S)20=5 + (CH3)s0'BF; ——> I + CHsOCHs (2)
The reactions of I are of special interest since it is possible to direct attack of
nucleophiles to (a) the central carbon atom, (b) a methyl carbon atom, or (c) a sulfur atom.

We have used water, methanethiol, various inorganic ions, pyridine, and triphenylphosphine to

demonstrate this spectrum of reactivity.
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Attack ab Central Carbon. Both water and methanethiol, the latter in a reversible re-

action, attack I at the central carbon, although the reaction with water is surprisingly
sluggish.? Approximately 24 hr at 60° is necessary to completely discharge the ion from an
acetonitrile solution initially containing equimolar ampunts of ion and water. Significantly,
no dimethyltrithiocarbonate (III) is produced, indicating that attack by water is on the
central carbon atom. Monitoring the reaction by mmr, by thin layer chromatography (tlc), and
by product analysis reveals the early production of tetramethylorthothiocarbonate (II) as well
as dimethyldithiocarbonate (IV). Production of IV is irreversible, but the thiol produced can

react with I in a reversible step. Scheme 1 indicates a possible reaction sequence.

SCHEMF, T

(CHaS)aC" + Ha0 — (CH3S)3CT0<2 —,  (CHsS)z0=0 + H" + CHsSH
I Iv
CHySH + I —> (CHsS)C + sl
II

The equilibrium involving thiol and I has been demonstrated and represents a second exam-
ple of attack on the central carbon atom of the ion.

Attack at Methyl. A mumber of substances are methylated by ion I, Attempts to prepare the
iodide salt of I led instead to varying amounts of dimethyltrithiocarbonate (III), Iodine was
also produced by this reaction possibly via a one-electron transfer from iodide to the cation.
Treatment of I with other inorganic ions including bromide, cyanide, and thiocyanate, also
gave complex reaction mixtures containing some of the ester IIT,

Treatment of a solution of I in 1,2-dichloroethane with a slight molar excess of pyridine

gave, after 18 hr at 80°, methyl pyridinium fluoroborate (V) and III (eq 3).

+
I + CsHsN ——> CsHsNCHs BF; + IIT (3)
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The pyridiniar $ald 43S arrmetartsar by olamadsl Qrelysis, am~ onf fmddpandant syméhesis.
Surprisingly, ¥V remained a 2iquid at rvom bemperature,’?

Attack at Sulfur. Allowing a solution of I and triphenylphosphine in acetonitrile to stand
overmgnt sr room Temperature 1ed ©o Tne mxrure of prodmces shown A ey L {see 12D, The up-
pearance of major product VI'®, and products VII, VIII and IX'® can be rationalized as desulfur-

. . A 5 N 6 .
izabion of I by trivaient phospiveus to fom & cacbare bnbtermediate (X)'.1 Nuceopiriiie

<

(CH3S)3C" + (CeHs)aP ——p  (CH3S)aC=C(SCH3)z + (CeHs)sP=0 +
Vi Vi
(CeHs)sP=S + (05H5)34§—S-CH3 + (CH3S)4C (u)

VIII IX II

demethylation of IX to produce the sulfide VIII seems reasonable since phosphonium salts exhibit
a strong tendency to become pentavalent. Triphenylphosphine oxide (VII) most likely results
from hydrolysis of IX by traces of moisture, and the small amount of ortho ester (II) found is
probably formed during the reaction from I and methanethiol., Scheme 2 outlines a possible re-

action sequence.

SCHEME 2
(CeHs)aP=8
't VIII
demethy-
lation
— +
(CGH5)3P + (CHaS)30+ — ’ :C(SCH;:,)H + (CsHs)zP—SCH_’;
—
X X
H20 L
(CHsS) 20=C(SCH3 ) 2 ¢ dimerization (CeHs)3P=0 + [CHaSH]
VI VII Il
(CH3S)4C
II

We are currently investigating further details of electrophilic reactions of ion I and

its homologs.
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