REACTION OF SULFUR WITH ORGANIC COMPOUNDS
XIX. REACTION OF SULFUR WITH ETHERS AND ESTERS
OF p-ISOPROPYLPHENOL*

M. G. Voronkov and T. V. Lapina UDC 547.738:542.945.22

Catalytic reaction of sulfur with the appropriate ethers and esters of p-isopropylphenol has
given several previously unknown 4-p-alkoxyphenyl-, 4-p-aryloxyphenyl-, and 4-p-aroyl-
oxyphenyl-1,2-dithiole-3~-thiones.

The catalytic reaction of sulfur with alkylcumenes leads to the formation of the corresponding 4-
alkylphenyl-1,2-dithiole-3-thiones [2-4]. This reaction is also successful when the aromatic cumene ring
bears methoxy or ethoxy groups [4, 5].

We have shown that p-isopropylphenol, on heating with sulfur, undergoes complete resinification.
However, many of its ethers and esters react smoothly with sulfur at 200-220° C in the presence of catalytic
mercuriacetamide, according to the following scheme,

RO—@——CH-—CHB + 85 ﬂ'no—@—c——us + 3H,S
' ue 4
« -

CH,
R = alkyl, aryl, aroyl S

*For part XVIII, see [1].

TABLE 1. 4-(p-Hydroxyphenyl)-1,2-dithiole-3-thione and Is Ethers

and Esters
Oy
YR
b L
Reagt-ipn Found, % Calculated, %

. conditions mp, Molecular T \§
dura-| femp,, | cct| formula | ¢ |y 1o o [w |s b
ton, | “os . 2
hr bl
H — — 179 C¢H;s0S; 4792| 3,10 | 42.79| 47.75| 2.67 | 42.50| 87.5
n-CsH; 4 214--216) 134.2 | CpH1,0S;: | 53.15; 4.86 | 35.28| 53.69| 4.51 | 35.83] 34.3
i-CsH, 5 217—219 | 1443 | C;3H;,08S; 54.10| 4.28 | 35.42| 53.69{ 4.51 |35.83| 11.4
n-CsHg 35 [ 218220 132.8| C;3sH140S; |55.87| 4.83|33.80| 55.29| 4.99 | 34.05] 30.7
i-C4Hy 3] 212—214| 143.5 | C13H,0S; 55.871 5.22 | 33.95155.29| 4,99 | 34.05! 5.5
i-CgHyy 6 215217 142.3) C4H ;0S5 57.14 5.40 | 32.69| 56.71| 5.44 | 32,78| 13.0
sHs 4 217—220| 118 CysH100Ss 60.20| 3.22 | 31.82| 59.53 3.33 | 31.80; 36.9
CsHsCO | 45 | 214216 163 CisH1002S; | 58.05| 3.20 | 29.38| 58.15| 3.05 | 29.11] 75.6

*Inall cases, the molar proportions of the reagents ROCgH,;CH(CHj), : S
were 1:1.5.
1 After recrystallization from 80% ethanol.
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TABLE 2. Esters and Ethers of p-Isopropylphenol

Ro—@—cH(CHa)?

R bp, °C (pressure, mm) np® Yield, %
H 110—120 (25) 1,5237 72,0
n-CsH, L0115 (15) 1,4952 65,0
i-CsH; 135—140 (40) 1,4905 55,0
n-CsHg 138—142 (15) 1,4932 78,0%
i-C4Hy 152--156 (60) 1,4921 39,0
t-C4Hqg 151154 (40) 1,5063 16,5
i-CsHyy 168172 (60) 1,4885 58,0
CeHs 149—1565 (25) 1,5635 75,0%
CsH:;CH; 205208 (45) 1,6505 58,6
CH,CO 142—153 (50) 1,5058 41,5
CeHsCO mp65 — 26,0
HOOCCH, mp 101 — 290
CICH,CH{OH)CH. 128132 (2) 1,5220 30,5

* Obtained by alkylation of the corresponding phenyl ether (the other
ethers and esters were obtained by the etherification or esterifica-
tion of isopropylphenol). Esterification also gave 2-CgH;COOC¢H~
CH(CHj),, bp 195-200° C (50 mm),n}] 1.5268 (yield 41.5%), and 2-
C¢HsCOO0-4~CH;CgHyCH(CHy),, bp 210-212° C (25 mm), 1} 1.5518
(vield 92.0%).

Several 4-p-alkoxyphenyl-, 4-p-aryloxyphenyl-, and 4-p-aroyloxyphenyl-1,2-dithiole-3-thiones were syn-
thesized in this manner (see Table 1), 4-p-Hydroxyphenyl-1,2-dithiole-3-thione itself was obtained by hy-
drolysis of 4-p-benzoyloxyphenyl-1,2-dithiole-3-thione, which proceeded much more readily than with the
corresponding ethers (see the known method of synthesizing 5-p-hydroxyphenyl-1,2-dithiole-3~thione [6]).
Sulfur did not react with o-benzoyloxycumene to any extent at 220° C, and in para-substituted t-butoxy-,
benzyloxy-, and acetoxycumene gave only resinous reaction products. The reaction of sulfur with 1-chloro-
3~(p~isopropylphenoxy)propan-2-ol and with p-isopropylphenoxyacetic: acid gave similar results.

EXPERIMENTAL

The esters and ethers of p-isopropylphenol (Table 2) were obtained by the esterification or ether-
ification of p~isopropylphenol, or by the alkylation of the corresponding phenol ethers with isopropanol in
the presence of phosphoric acid [4]. In most cases, the para isomers were accompanied by traces of the
ortho compounds, However, it was shown in separate experiments that, under the reaction conditions, the
latter do not react with sulfur. Thus, in every case, only the ethers of 4-p-hydroxyphenyl-1,2-dithiole-3-
thione were obtained. The solvent used for the reaction with sulfur, accompanied by traces of the corre-
sponding o-isopropylphenyl ether and an excess of the paraisomer, was o-dichlorobenzene, which was added
in an amount sufficient to reduce the boiling point of the mixture to 210-220°C.

1-Chloro-3-(p-isopropylphenoxy)propan-2-ol was obtained by the condensation of p-isopropylphenol

with epichlorohydrin in the presence of pyridine as catalyst [7].

p-Isopropylphenoxyacetic acid was prepared by the condensation of p-isopropylphenol with chloro-
acetic acid [8].

4-p-Propoxyphenyl-1,2-dithiole-3-thione. A 35.5 g (0.2 mole) quantity of p-n~-propoxycumene, 10.0 g
(0.31 g-at.) of sulfur, 0.1 g (0.0003 mole) of mercuriacetamide, and 2 ml of o-dichlorobenzene were heated
under reflux at 214-216°C for 4 h. The reaction mixture was cooled, and the crystals which separated were
drained and washed with a mixture of hexane and benzene (2:1). The yield of 4~-p-n-propoxyphenyl-~1,2-
dithiole~3-thione was 4.8 g (34.3%), mp 134.2°C (from 80% ethanol). The other esters and ethers of 4-p-
hydroxyphenyl-1,2~-dithiole~-3-thione were obtained in a similar manner (see Table 1).

4-p-Hydroxyphenyl-1,2-dithiole-3-thione. A solution of 2.0 g (0.006 mole) of 4-p-benzoyloxyphenyl-1,
2-dithiole-3-thione in 70 ml of absolute ethanol saturated with HC1 was heated to boiling for 1 hr. The
cooled reaction mixture was diluted with water, and the crystals which separated were filtered off and
recrystallized from 50% aqueous acetone to give 1.2 g (87.5%), mp 179° C.
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