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has a silver-gray luster. When cyclohexene was treated with 1.25 equiv
of this new reagent, the allylic sulfonamide was obtained in somewhat
Improved yield (~10% better than using 1.25 equiv of the reagent in ref
1). However, when only 0.63 equiv of this new reagent was employed, it
gave the same yield of allylic amide as did 0.63 equiv of the original reagent
(ref 1). Further comparisons are needed, but it appears that this modified
reagent may also be useful for the allylic aminations of olefins.
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Preparative Methods for 6-Ac&l Vinyl
Anion Equivalents from Enones or Allyl Sulfides

Summary: The treatment of many «,8-unsaturated aldehydes
and ketones with triphenyl thioborate provides the 1,3-bis-
(phenylthio)alkene derivatives, the anions of which are shown
to be effective 8-acyl vinyl anion equivalents.

Sir: We wish to report that a variety of «,8-unsaturated al-

dehydes and ketones (1) can be converted directly to their

1,3-bis(phenylthio)alkene derivatives (2) by heating in hy-

B

R,CH=C(R)COR, "%, PLSCH(R,)C(R)=C(SPh)R, (1)
1 2

drocarbon solvents with triphenyl thioborate (eq 1);! this re-
agent is readily prepared from BoS3 and thiophenol.# Several
examples are given in Table L.

This simple reaction gives a poor yield with acrolein and
fails completely with methyl vinyl ketone.? Fortunately, the
desired products from both reactions can be prepared by al-
ternative routes. That (4, R = H) from acrolein can be pre-
pared from phenyl allyl sulfide (3, R = H; commercially
available) by the sequence in Scheme I; as pointed out else-

Scheme I
R R
| Chloreal |
PhSCH,C==CH, < PhSCH=CCH,(C!
3 h
R
~SPh
m" PhSCH=CCHQSPh
95-98% 4

where,® the chlorination is faster with the far less expensive
reagent trichloroisocyanuric acid (Chloreal), but N-chlo-
rosuccinimide can be used.” The bis(phenylthio) derivative
(4, R = Me) of methacrolein can be prepared in a similar
fashion; this sequence has been performed on a 20-g scale. The
product 7, expected from methyl vinyl ketone (5), can be
prepared from the latter by treatment with thiophenol and
HCI, followed by elimination of thiophenol from the con-
densation product (6) by cuprous trifluoromethanesulfonate
(triflate)® (Scheme II).°

Scheme II
CH,=—CHCOMe £XcessPhSH
o ¢ THaoC PhSCH,CH,C(SPh),Me
> ’ 6
——* > PhSCH.CH=C(SPh)Me
THF, Ch‘Hh,

0°C2h 7

Communications
Table I. Reactions of Enones with Triphenyl Thioborate«
% yield
R,? R, R0 of 8¢
H CH,CH,CH, 78
H CH,CH, 43
CH,CH,CH,CH, _ Me 50d,e
H Me H 66s
Me H H 708
H H H 35
H H Me h

a Satisfactory spectral and elemental analyses were ob-
tained on all new compounds. ? Refers to eq 1. ¢ In a typical
run, 9.3 mmol of 1 was heated with 6.2 mmol of B(SPh),
at 50 °C in petroleum ether (60—110 °C) for 15 h; re-
moval of the precipitate by filtration and evaporation of
the solvent provide the isolated yields recorded. ¢ Reaction
performed at 150 °C for 24 h in a sealed tube; no product
was obtained at 50 °C. ¢ Cis—trans mixture. f75% trans.
&50% trans. # Only 4-phenylthio-2-butanone produced.

Table II. Reactions of Bis(phenylthio)allyl Anions

with Alkyl Halides?
1. sec;BuLi, THF,
—20 "C, 45 mi
PhSCH(R,)C(R,)=C(SPh)R, — o

PhSC(R,)}R)CR,=C(SPh)R,

%
R, R, R, RX yield
H H H Mel 98
H H H i-Bul 98
Me H H Mel 94
Me H H n-Bul 98
Me H H (O)\/I 94
H CH,CH,CH,? Mel 90
H Meb H Mel 98¢
H H Me Mel 98¢

See footnote a, Table I. » When R, is alkyl, HMPA must
be present to generate the anion quantitatively. ¢ 90%
methylation at secondary carbon, 10% at tertiary.

These bis(phenylthio)alkenes have many potential uses but
one of the most important derives from the behavior of their
lithio derivatives as §-acyl vinyl anion equivalents.!® The re-
sults in Table II indicate that the lithio derivatives can be
formed readily and alkylated efficiently. The anion of 8, de-
rived from cyclohexenone, also added to benzaldehyde and
underwent conjugate addition to chalcone in 90 and 95%
vields, respectively.

The otherwise unfunctionalized 1,3-bis(phenylthio)alkenes
can be hydrolyzed to enones by mercuric chloride in wet ace-
tonitrile as found by Corey!? for the methylthio analogues; this
was demonstrated for 2 (R1 = Me, Ry = n-butyl, Rg = H)1 and
9. The ketone 10, however, gave only a 25% yield of enone and
a large quantity of insoluble material by this method. The
following procedure, based on our new method of carbonium
ion formation,8 is successful for both 10 and 8;!2 a solution of
0.20 mmol of 10 and 0.40 mmol of the benzene complex of
cuprous triflate in 5 ml of acetonitrile and 0.5 ml of water!* was
heated at reflux for 10 h, cooled, and passed rapidly through
a silica column and the solvent evaporated.

Thus, for example, the overall transformations shown in
Scheme III have been realized.

It is clear that these techniques will frequently allow the
replacement of a 8 hydrogen of a conjugated enone by an
electrophilic substituent.’> However, as implied by the last
two entries in Table II (Scheme IV), in the case of enones



Communications

Scheme II1
SPh

0]
H,0, HgCl,,
reflux
P A —
[ j\ MeCN [ j(
SPh
9

63% overall 0%
Mel T90%
0] SPh SPh
-
B(SPh), é\ RLi
—— —_—
78% HMPA 5
. ; SPh SPh
8
PhCH==CHCOPh l 95 %
0 SPh
Cu*, H,0,
< MeCN CH(Ph)CH,COPh
reflux, 77%
CH(Ph)CH,COPh SPh
59% overall 10
Scheme IV

[ 67

PhS(Me )C===CH===CHSPh

RL | et &L

PhS(Me)CHCH==CHSPh PhS(Me)C=CHCH,SPh

PhS(Me)C==CHCH(Me)SPh + PhS(Me),CCH=CHSPh
9 : 1

which yield unsymmetrical anions, this procedure will result
in a substitutive 1,3-carbonyl transposition!® in some cases.
Presumably, in the case of unsymmetrical anions with dif-
ferent steric requirements at the partially negative carbon
atoms, the least hindered of the latter will be alkylated most
readily as in Scheme IV. Methods of reversing this regiose-
lectivity and of exploiting the interesting implications of this
aspect are now under investigation, as are alternative uses of
the 1,3-bis(phenylthio)alkenes.
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Nitrogen Acids. 1. Carboxamides and Sulfonamides

Summary: Measurement of the equilibrium acidities in
Me2SO of carbon, nitrogen, and oxygen acids has revealed the
expected order, i.e., GOH » GNH,; » GCHj, when G is Ph,
CH;3S0,, or F3CS0,, but when G is CH3CO or PhCO the car-
bon and nitrogen acids have comparable acidities.

Sir: Carboxamides are too weakly acidic to allow equilibrium
acidities to be measured in water by ordinary methods. In fact,
to our knowledge, no report of an absolute acidity measure-
ment for a simple carboxamide has been recorded in the lit-
erature in the 48 years since Branch and Clayton reported the
equilibrium constant of acetamide in water to be 8.3 X 10~16.12
Measurements on carboxamides in strongly basic aqueous
media by acidity function techniques are made difficult, if not
impossible, by hydrolysis, and pK data are scarce for this
important class of weak nitrogen acids.? We wish to report that
absolute equilibrium acidity measurements in dimethyl
sulfoxide solution can be made accurately and conveniently
for carboxamides, as well as for sulfonamides, by the com-
petitive indicator method developed for carbon acids.# These
nitrogen acids differ from oxygen acids in this respect, the
latter having a strong tendency to undergo hydrogen bonding
(“homoconjugation”) with their conjugate bases (e.g., RO~
~HOR), which makes measurements more difficult.4® The
pK'’s in Me3SO for a few carboxamides and sulfonamides are
compared in Table I with those of their carbon and oxygen
analogues.

Examination of Table I shows that the pK for dissociation
of the N-H bond in acetamide is much higher in Me;SO than
in water (25.5 vs. 15.1), This is consistent with results obtained
with other acids in which the negative charge in the anion is
concentrated on oxygen where it can be stabilized by strong
H bonding in water, but not in Me>S0.* Judging from pre-
liminary results with N,N-dimethylacetamide, the pK for
dissociation of the C-H bond in acetamide is above 32 in
MesSO, which places the acidity more than 7 units higher than
the pK in water estimated from deuterium exchange rates.®

The order of acidities of carbon, nitrogen, and oxygen acids
is seen from Table I to be GCH3; « GNH; << GOH, when G



