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1,3-Dithiol-2-ylidene derivatives (I), conveniently termed “1,4-dithiafulvenes’ (l), have been 

prepared by o number of methods (2). However, 1,3-oxathiol-2-ylidene derivatives (II) have received 

little attention (3). Since, like I, II is isolectronic with heptafulvenes, II can be termed as “l/l- 

oxathiafulvenes. ’ We now wish to report convenient syntheses of I ond II, ond some of their physical 

properties. 

Jutz has reported (4) the prepamtion of dicyanoheptafulvenes from immoniun heptafulvenes and 

malononitrile. It was found thot 2-phenyl-1,4-di thiafulvenes (I) are produced in o good yield when 

4-pheny,l-l &di thiol-2-ylidenepiperidinium salt (III) (5) is reacted with a voriety of active methylene 

compounds. This reaction proceeds at room temperature and the addition of AqO has no effect on the 

yield. The results are listed in TABLE I (6). 
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For the synthesis of 1 P_axaihiafulvenes (II) by a reaction similar to the above, sphenyl-1,3-oxa- 

thiol-2-ylidenepiperidinium salh (IV) were prepared OS follows: 
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Piperidine was allowed to react with COS giving piperidinium piperidinacarbothioate (V), then 

phenacyl bromide reacted with V to afford the phenocyl ester VI, which was easily cyclized with cont. 

H$04 to give IV as the hydrogensulfate, mp 193-194’, each step proceeding in good yield. The UV 

spectrum of IV in H20 showed a maximum at 278 mp (log s 4.30), and the NMR spect-urn in 40 showed 

broad signals ascribable to the piperidine ring at T 8.13 (6H), 6.27 (2H),and 5.98 (2H). A singlet (5H) 

due to phenyl protons appeared at T 2.38 and a singlet (1H) ascribable to the C-4 proton in the 1,3- 

oxathiole ring appeared at T 2.63. The chemical shift of the C-4 proton in the 1,3-oxathiole (IV) 

was at a higher field than that of the corresponding C-5 proton in III (T 2.50 in 40). Treatment of 

IV hydrogensulfate with HCIO, and HBF4 gave the perchlorate, mp 154-157“, and the fluoroborate, 

mp 140-142’, respectively. 

Reactions of IV with ethyl acetoacetate, indadione, and dimedone in the presence of EtsN in 

CH,CI, readily gave the corresponding 1,4-oxathiafulvenes (Ila, b, c). These results are listed in 

TABLES I and II. Comparison of II with I reveales the following spectral differences: the UV spectra 

of II shows a blue shift and the NMR spectm of II exhibits a C-3 proton signal at a higher field than 

that of the corresponding C-3 proton in I. The IR spectra of II shows the carbonyl absorption bands 

shifting to a lower wave numbers, indicating the contribution of the enol structures, however, the 

degree of these shifts are smaller than those of I. 

Similor reaction of IV with cyanoacetamide and ethyl cyanoacetate failed to give the corres- 

ponding 1,4-oxathiafulvenes, and the corresponding ketene S,N-acetals (VII) were obtained. These 

results are listed in TABLE 111. The reaction mechanism may be mtionalized as depicted below: 
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TABLE I 

Yields of 1,4-Dithia- (I) and 1 P_Oxathiafulvenes (II) 

X”; CN CN m CN COOC,H, CH&O CH,CO ‘- 

O=FFO 

CdHsCO CH,CO 

Yield (96) 56 50 92 56 64 61 

km Ihh 
. 

&a 

Ii Ik II 

Xr; C,H, CdH&O CHsCO COOC,H, H NO2 CN CONH* CH3 NO* 

H H 
Yield 
(%) l4 

67 100 91 79 100 

110 IIb IIC 

Xr; CH&O CO-H5 
/ 

0 
Yield 

s 

(%) 
22 46 56 

TABLE II 

Comparison of physical Properties of I and II 

mp (“Cl uv XE’OH max v (log 4 NMR ($=, 7) 
CDCI, dbDh4S0 

IR (cm-‘) 

Ih 101-102 232,303,385(4.37,3.63,445) 2.722 77 2.05,2.12 1600s, 166~(CHCl~ 

II0 134-136 2295,294 350(4 24 3.90,434) 3.22 2.35 161 d”, 169pi’(CHCl,) 

Ie 249-25O(decamp) 239,423 (4.70,4.72) 1.90 1658’ (KBr) 

IIb 230_232(decamp) 2315,305,384(4.59,412,456) 2.14 166d, 1708w(KBr) 

Ib 188-189 234 274,396(4.35,3.95,4 50) 2.57 1.83 1584’, 1635w(CHCi,) 

IIC 164-165 227.5,264 361(417,4.00,4dO) 3.08 2.18 1604’, Wm(CHCi3) 

TABLE III 

Yields and physical Properties of Ketene S,N-Acekrls (VII) 

x Y mp CC) 
Yield 
(%I 

uv XE’OH max v (log 4 
NMR 

6Cy-, T, CDCQ 

VlIa CN CONH2 148-149 loo 247,276,330(4.18,3.19,4.14) 5.42 

VIIb CN CO-H, 118-120 63 247,277,331 (4.14,3.91,4.17) 5.36 
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The ease of ring opening of 1,3-oxothiole ring may be due to the ring stmin with only o small 

stabilization by resonance contribution of the 6u-aromatic onium structure. In contmst, the 1,3- 

dithiole ring is quite stoble due to the increased ability of a sulfur otcm to conjugate in cyclic 

systems (7). Physical properties of I and II also support this consideration. 

We ore currently exploring the chemistry of the 1 &oxathiole ring, including the reactions with 

a von’ety of nucleophiles, in our laboratory. 

1. 

2. 

3) 

4) 

5) 

6) 

7) 

REFERENCES 

W. Kirmse and L. Horner, Ann. 614,4 (1958). 

a) E. Compaigne and R. D. Hamilton, J. Ora. Chem. 29,171l (1964); b) E. Campaigne and 

F. Hoaf, ibid. 0, 732 (1965); c) A. Luttringhous, E. Futterer, ond H. Prinrboch, Tetrahedron 

Letters 1209 (1963); d) H. Behringer ond R. Wiedenmonn, ibid. 3705 (1965). 

A few compounds of this type had been appeared in a) H. Yomoguchi, Chem. Pharm. Bull. (Tokyo) 

s, 997 (1968); b) W. Drenth and H. J. De Gruijter, Trov. Chim. 89, 379 (1970). 

C. Jutz, &. 97,205O (1964). 

a) E. Compaigne and N. W. Jacobsen, J. Org. Chem. 2, 1703 (1964); b) A. Tokamizawa and 

K. Hirai, Chem. Pharm. Bull. (Tokyo) 12, 1924 (1969L 

All new compounds in this paper gave sotisfoctory elemental analyses. 

W. G. Salmond, Quot. Rev. 2& 253 (1968). 


