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4-Thiazolidinones have been of considerable interest
for investigation of their biological activity and other
propertics (1).  About 2500, exclusive of rhodanine
derivatives, are listed by Chemical Abstracts for 1907-
1971, and hall of these appeared during the decade 1962-
1971. However, no examples substituted by fluoroalkyl
groups have been recorded.  This article reports the
accessibility of such derivatives by the reaction of poly-
fluoroalkylidenimines with a-mercapto acids. This synthe-
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sis is an extension of the known reaction of aromatic
Schiff bases with a-mercaptoalkanoic acids to form 4-
thiazolidinones (2-4).

The fluoroalkyl groups are electron withdrawing and
result in an electron-deficient double bond in the imine
which is readily susceptible to nucleophilic attack at
carbon.  With mercaptoacetic acid, addition of the mer-
capto group to a polyfluoroacetone imine unsubstituted
on nitrogen and ring closure to form the thiazolidinone
take place at 0-25°.
with N-substituted imines, a temperature of 100° s

With other @-mercapto acids and

conveniently employed.

4-Thiazolidinones with an unsubstituted nitrogen atom
form salts that can be alkylated. Ir analysis of the
alkylated products shows that the carbonyl group is
present and that the product is, therefore, an N-alkyl
derivative and not Q-alkyl. 1n Table I, which summarizes
the 25 thiazolidinones that have been prepared, com-
pounds 8, 10,12, 15, 16,17, 19, 21, and 24 were made by
N-alkylation.

Though the fluoroalkyl groups deactivate the sulfur
atom, this atom can still be oxidized to its dioxide by
peracetic acid as illustrated by 14 in Table 11.

The high reactivity of hexafluoroacetone imine and
1,3-dichlorotetrafluoroacetone imine makes possible their
addition to hydroxyacetic acid, in analogy to mercapto-
acetic acid, to form 2,2-bis(poly fluoromethyl)-4-oxazoli-

dinones (26-28, Table 11). This synthesis scems not to have
been reported using other imines or Schiff bases.  The
oxazolidinones can also be N-methylated.

2 2-Bis(trifluoromethyl)-4-oxazolidinone (26) has been
reported  previously from  the reaction of hexafluoro-
acetone with formaldehyde cyanohydrin, a reaction also
operable with aryl cyanohydrins (5).  Other reported
polyfluoromethyl derivatives are  2,2,5,5-tetrakis(poly-
fluoromethyl)-4-oxazolidinones from fluorinated acetones
and sodium cyanide (6), and 2,2-bis(chlorodifluorometh-
yh)-4-methyl-5-oxazolidinone from the reaction of 13-
dichiorotetralluoroacetone with alanine (7).

Only about 200 tetrahydro-441-1,3-thiazin-4-ones are
known. Surrey introduced the method of synthesis from
aromatic Schiff bases and f-mercaptopropionic acid (8).
Poly fluoroisopropylidenimines have now been shown to
react with B-mercaptopropionic acid and with cysteine to
form 2,2-bis(poly fluoromethyDtetrahy dro-4H-1,3-thiazin-
4-ones (29-36, Table 11). Formation of the six-membered

TABLE |
Acid Dissociation Constants

R2R3 S ~ RR' O~(RR! S~ RR'
I I, )
[¢] H o] NH NH

) o
A B ¢ D
Formula No. R R! R? R’ pK,
A 1 CFj CF; H H 7.35
A 5 CF; C¥,y CH; CH3; 8.37
A 13 CF, 0 CF,Q 7.57
B 26 CFy CF3 6.42
B 27 CF,Cl CF,Cl 6.05
C 29 CFj CF3 (a)
C 33 CF,Cl CF,Cl (a)
D 37 CFs CF; 8.83
D 38 CF,Cl CF,(l 8.99

(a) Not titratable.
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R R

N | SWRR
C=NH + HSCH,CHCOOH —>
F(|/ Rz NH

o}

ring is less facile than the five-membered ring. The com-
pounds undergo N-methylation like the thiazolidinones.

By using o-mercaptobenzoic acid, 2,2-bis(poly {luoro-
methyl)-2,3-dihydro-4H-1,3-benzothiazin-4-ones are ob-
tained (37, 38, Table 11). This type of reaction has been
reported for aromatic Schiff bases (9,10).

Ry SH SWRRI
C=NH + —_— o
e COOH
[o)

The 4-oxazolidinones and 4-thiazolidinones are mark-
cdly more acidic than the tetrahydro-4H-1,3-thiazin-4-
ones. The former are soluble in sodium bicarbonate solu-
tion whereas the latter are not. This may be the result of
a greater relief of torsional strain during anion formation
for the five-membered ring compounds than for the six.
Approximate pK,’s were determined by dissolving the
compounds in 40% ethanol and measuring the pll’s at half
neutralization with sodium hydroxide. Values for repre-
sentative compounds appear in Table I. The thiazinones
29 and 33 were too weak as acids to be titratable, but
values could be obtained for their benzo derivatives
(37, 38). The greater acidity of trifluoromethyl com-
pounds vs. chlorodifluoromethyl in the three comparisons
shown can be attributed to the greater inductive effect of
the clectron-withdrawing trifluoromethyl group.  Two
methyl groups in the five-position reduce the acidity (5).
The 4-oxazolidinones (26, 27) are more acidic than the
corresponding 4-thiazolidinones.  Greater relief of strain
from anion formation for the former, with the smaller
heteroatom, may contribute to this effect.

EXPERIMENTAL

The 'H nmr spectra were determined on a Varian A-60
instrument using tetramethylsilane as internal standard. The 19p
nmr spectra were measured on a Varian A-56/60 instrument using
trichlorofluoromethane as internal standard. Upfield values are
recorded with a minus sign. Infrared spectra were measured on a
Perkin-Elmer Model 21 spectrometer. Melting and boiling points
are uncorrected.

Conditions for preparing the compounds are summarized in

Notes 593

Table 1. Where a reaction temperature of 24° or lower is given,
the addition of the fluorinated imine to the thio acid is exo-
thermic and cooling may be required during addition. After
completion of the reaction, the solvent is evaporated and the
residue is washed with water where a water-soluble thio acid was
used, or with 5% sodium bicarbonate solution in the case of a
water-insoluble acid. In preparation of thiazinones 29 and 33,
solvent was removed before heating to 200° to cause ring closure.
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