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On heating with hydrogen sulfide in the presence of sulfuric acid, tetrahydropyran-4-ones (III) and 4-piperi-  
dories (II) are converted to the corresponding thiopyranones (I).  The anticipated Iti are obtained by heating 
I or II in dilute sulfuric acid solution in the presence of mercuric sulfate. Analogously, I and II in aqueous 
methylamine solution are converted to II; 2, 3, 6-tr imethyl-4-pyrone (VII) and 1, 2, 3, 6- te t ramethyl-4-  
pyridone (VIII) are also interconvertible. 

We have shown [1] that 2-methyl-2-ethyltetrahydrothiopyran-4-one,  1, 2-dimethyl-2-ethyl-4-piperidone,  and 2- 
methyl-2-ethyl tetrahydropyran-4-one are interconvertible. It was of interest to study the possibility of extending this 
reaction to other instances. We have found that, on heating with hydrogen sulfide in the presence of sulfuric acid, te tra-  
hydropyran-4-ones (III) and 4-piperidones (II) are converted to thiopyranones (I), which yield sulfones (V) on oxidation 
with potassium permanganate. Analogously, the thiopyranones I and piperidones II are converted to tetrahydropyran-4- 
ones (III) in dilute sulfuric acid solution in the presence of mercuric sulfate. Under the action of aqueous methylamine 
solution, the III are likewise smoothly converted into the anticipated II. However, under the given conditions the tetra-  
hydrothiopyran-4-one (I, R= H, R 1 = P~ = CH3) enters into reaction with the amine at the carbonyl group, forming the 
corresponding imine, and the reaction stops there. The same thing happens with the thiopyranone (I,  R = CHs, R1 = H, 

1~ = C3H 7 ). 

Thus it has proved possible, depending on the conditions selected, to transform each of the three heterocycles into 

either of the other two: 

N--CH 3 0 O 
R II R ~i R tl 

~ S  / \ R 2 ~ S  / \ R  2 .~ sO..2\ R2 
,v / / ,  % v 

o , o F~ R\q i~.\ 
I I  C H  a I !1  

It must be noted, however, that we did not succeed in finding suitable conditions for converting the piperidone 
(II, R = R I = H, P~ = CsHt) into the thiopyranone I and the tetrahydropyranone III, respectively. Under mild conditions 

the piperidone remains unchanged, and under severe conditions it resinifies. 

We have found that under analogous conditions 2, 8, 6- t r imethyl-4-pyrone (VII) in aqueous methylamine solution 
is converted in good yield into 1, 2, 3, 6- tetramethyl-4-pyridone (VIII). Under the action of a dilute sulfuric acid solu- 

tion in the presence of mercuric sulfate, the latter is converted to the pyrone VII. 

O O 

Cna/~"o/\cna c.a / ~ \c"3 
Vll  CH 3 Vl lI  

The structure of the heterocycl ic  compounds thus synthesized was shown by identification of some of their crystal- 

line derivatives with known samples. 
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Experimental 

2-Propyltetrahydrothiop}can-4-one (I, R = R 1 = H, R a = CsHT). 8 g propylpyranone (III, R = R 1 = H, R 2 = C3H7) 
was added to a solution of 70 ml 90% methanol and 4.9 g sulfuric acid, saturated with hydrogen sulfide at - 10-0". The 
mixture was heated 40 hr at 80 ~ ~ in a sealed tube. After the methanol was distilled off, the reaction product was ex-  
tracted with ether, neutralized with soda solution, and dried with magnesium sulfate. Yield 5.3 g (59.10%o)(I, R = R, = 

= H, ~ = C3H~). Bp 84~ ~ (4 mm); n ~  ~ 1.5002; d42 ~ 1.0270, MR D 45.26. t a lc .  44.95. Found: C 61.05; H 9.10; 

S 19.98%. Calculated for CsH14OS: C 60.76; H 8.86; S 20.25%. Semicarbazone, mp 81~ ~ (from alcohol). Found: 
N 19.87; S 14.62%. Calculated for C�H17NaOS: N 19.54; S 14.89%. The remaining experiments were carried out 
similarly.  The constants are presented in the table.  

Oxidation of the thiopyranone(I ,  R =R 1 = H, R~ = C~H~). 65 ml 4%0 aqueous potassium permanganate was added 
with vigorous stirring to a solution of 2 g thiopyranone in 20 ml acetone and 80 ml 10% sulfuric acid. Crystals of the 

sulfone (V, R =R z = H, P~ = C3H7) were obtained. Mp 43 0-44 ~ (from 1 : 1 ether-petroleum ether). Found: C 50.73; 

H 7.56; S 17.38%. Calculated for CsHI403S: C 50.53; H 7.37; S 16.84%. 

5-Methyl-2-propyltetrahydrothiopyran-4-one(I ,  R = CH3, R1 = H, P~ = C~HT: a) from 10 g pyranone(III ,  

R = CH 3, R 1 = H, R 2 = CaHT), there was obtained, under the conditions described above, 4.6 g(41.81%) of the sub- 
stituted tetrahydrothiopyran-4-one [2]. Bp 89"-90 ~ (10 ram); n i~ ~ 1.4825. Semicarbazone, mp 174~ ~ 

b) Under analogous conditions, 2 g(39 .87%) was obtained from 5 g piperidone(II ,  R = CH 3, R 1 = H, ~ = C3H~) 
on heating 72 hr. There was also obtained 0.9 g(17 .71%) of a crystalline isomer of the thiopyranone(I ,  R = CH a, 

R 1 = H, ~ = C3H7). Mp 111"-112 ~ (from alcohol). Found: C 62.58; H 9.41; S 18.72%o. Calculated for C9H1608: 
C 62.79; H 9.30; S 18.60%. This isomer gives no crystalline derivative with semiearbazide.  

Interaction of methylamine  with 2, 2-dimethyltetrahydrothiopyran-4-one (I,  R = H, R1 = R~ = CH3). A mixture 
of 5 g thiopyranone (I , R = H, R 1 = R 2 = CH3), 20 ml 25% aqueous methylamine,  and 10 ml ethyl alcohol was heated 

21 hr at 80"-90 ~ in a sealed tube. After the usual work up, 1.5 g imine (IV, R = H, R t = R 2 = CH s) was obtained. Bp 
83 ~ (10 m m ) ; n  i~ ~ 1. 5060. From the neutral products, 1 g thiopyranone (I,  R = H, R i = R, a = CH 3) was isolated. 

Bp 83~ ~ (12 mm); ni~ ~ 1.4930. 

Hydrolysis of the imine ( IV ,  R = H, R t = R~ = CHa). A mixture of 1.5 g imine( IV,  R = H, R z = t~ = CH3) and 

8 ml 18% hydrochloric acid was heated 2 hr 30 min on a water bath at 50 ~  ~ . The work up was as usual. There was 

obtained 0.9 g thiopyranone(I, R = H, R 1 = R a = CH3). Bp 81~ ~ (10 ram); ni~" 1. 4950. The semicarbazone, mp 

187" (from alcohol), gave no mel t ing point depression when mixed with the foregoing sample. 

1-Methyl -2-propyl -4-p iper idone(I I ,  R =R 1 =H, I~ =CsHT). a) 7 g pyranone(III ,  R =R 1 = H, I~ =C3H7) and 
32 ml 25% aqueous methylamine were heated 32 hr at 80o-82 ~ in a sealed tube. There was obtained 2 g (36. 639)  of 

the piperidone. Bp 86~ ~ (7 mm); ni~ ~ 1.4680; d42 ~ 0. 9286. Found: C 69.81; H 11.15; N 9.06%. Calculated for 

C�H17NO: C 69.68; H 10.96; N 9.03%. Picrate, mp 148 ~ (from alcohol). Found: N 14.32%. Calculated for 

CIsH~0NaOs: N 14.58%. 

b) On heating 18 hr at 80~ ~ 1.1g(56.12%o) was obtained from 2 g thiopyranone(I ,  R =R 1 = H, R~ = CaHT). 

Interaction of methylamine with 5-methyt-2-propyltetrahydrothiopyran-4-one (I, R = CH~, R1 = H, R~ = C~HT). 

Under analogous conditions, 2 g imine  (IV, R =CH 3, R z =H, P~ =CsHT) was obtained from 4 g thiopyranone (I,  R = CH a, 
R 1 = H, P~ = C3H7). Bp 80~ ~ (5 mm); n~  ~ 1.4920; d42 ~ 0.9311; MR D 57.64, calc. 56.78. Found: C 65.10; H 10.42; 

N 7.78%. Calculated for CIoHzgNS: C 64.87; H 10.27; N 7.56%. By hydrolysis of l g of the imine (IV, R = CH 3, 

R 1 =H, P~ = C3H7), there was obtained 0.6 g te trahydrothiopyran-4-one(I ,  R =CH s, R z = H, I~ = Call?). Bp 88 ~ 
(10 mm); n~ ~ 1. 4830. 2, 4-Dinitrophenylhydrazone, mp 124~ o; semicarbazone, mp 174~ these gave no melt ing 

point depression when mixed with the samples described above. 

2-Propyltetrahydropyran-4-one(III ,  R = Rz = H, R 2 = C~HT). A mixture of 2 g thiopyranone(I ,  R = Rz = H, R~ = 
= C3Hv), 25 ml 7% sulfuric acid, and 1 g mercuric sulfate was heated 24 hr at 80 ~  ~ During this t ime a further 

1.5 g mercuric sulfate was added in portions. There was obtained 0.8 g (44.44%), bp 84 ~ 1 7 6  mm): ni~ ~ 1. 4545. 

Semicarbazone,  mp 148 ~ The constants agreed with the constants of a known sample [3]. 

1, 2, 3, 6-Tet ramethyl -4-pyr idone(VII I ) .  A mixture of 10 g pyrone VII and 105 ml  25% aqueous methylamine  

was shaken 6 hr at room temperature,  then heated 4 hr at 80~ ~ There was obtained 6 .4  g (58.71%), bp 100"-103 ~ 
20 1. 5200; d 420 O. 9553; MR D 48.06; calc.  44.58. Found: C 71.65; H 8.50; N 9.48%. Calculated for (10 mm); n D 

C9HIsNO: C 71.52; H 8.60; N 9.27%. Hydrochloride, mp 252 ~  ~ Found: N 7.32%. Calculated for C�HIsNO �9 HCI: 
N 7.46%. 2, 4-Dinitrophenylhydrazone, mp 112~ ~ Found: N 21.21%. Calculated for C15Hl~NsO4: N 21.15%. 

2, 3, 6 -Tr imethyl -4-pyrone(VII ) .  A mixture of 2.7 g pyridone VIII, 20 ml 20% sulfuric acid, and 1 g mercuric 

sulfate was heated 30 hr at 80 ~  ~ There was obtained 0.7 g (31.25%), mp 78 ~ (from petroleum ether)  [4]. 
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