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C a t a l y t i c  r e a c t i o n  of  s u l f u r  with the  a p p r o p r i a t e  e t h e r s  and e s t e r s  of p - i s o p r o p y l p h e n o l  has  
g iven  s e v e r a l  p r e v i o u s l y  unknown 4 - p - a l k o x y p h e n y l - ,  4 - p - a r y l o x y p h e n y l - ,  and 4 - p - a r o y l -  
o x y p h e n y l - l , 2 - d i t h i o l e - 3 - t h i o n e s .  

The  c a t a l y t i c  r e a c t i o n  of  s u l f u r  wi th  a l k y l c u m e n e s  l e a d s  to  the  f o r m a t i o n  of the  c o r r e s p o n d i n g  4 -  
a l k y l p h e n y l - l , 2 - d i t h i o l e - 3 - t h i o n e s  [2-4]. Th i s  r e a c t i o n  i s  a l s o  s u c c e s s f u l  when the  a r o m a t i c  c u m e n e  r i n g  
b e a r s  m e t h o x y  o r  e thoxy  g r o u p s  [4, 5], 

We have  shown tha t  p - i s o p r o p y l p h e n o l ,  on h e a t i n g  wi th  s u l f u r ,  u n d e r g o e s  c o m p l e t e  r e s i n i f i c a t i o n ,  
H o w e v e r ,  m a n y  of i t s  e t h e r s  and e s t e r s  r e a c t  s m o o t h l y  wi th  s u l f u r  a t  200-220  ~ C in the  p r e s e n c e  of c a t a l y t i c  
m e r c u r i a c e t a m i d e ,  a c c o r d i n g  to the  fo l lowing  s c h e m e ,  

R 0 - ~ - - ~ . - - C . ~  + ~S - -  RO--<9-~--C--C=S + a.~s 

R - alkyl, aryl, aroyl S 

* F o r  p a r t  XVIII,  s e e  [i]. 

TABLE 1. 
and Esters 

H 
n-Call7 
i-CaH7 
.n-C4H9 
i-C4H9 
i-CsHu 
C6Hs 

CsHsCO 

4 - ( p - H y d r o x y p h e n y l ) - l , 2 - d i t h i o l e - 3 - t h i o n e  and I ts  E t h e r s  

Reaction 
conditions 

dura - 
t~n, temp.,:.C 

4 214Z216 
5 217--219 

365 218 --220 
" 212--214 
4 215--217 

217--220 
4.5 214--216 

~o-~-%-~--~, =~ 
~=/ - -  .~  s..S ' 

Molecular 
mcP~ formula 

179 CgHsOSa 
134.2 ] C,=H,=OSa 
144.3 ] C,2H,2OSa 
132.8 1 CIaHI4OSa 
143,5 ClaH140Sa 
I,t2.3 C14HI6OSa 
118 C,sH,oOSa 
168 C,6HIoOzSa 

Found, % Calculated 

47.92 3,10 42.79 47.75 2.67 
53.15 4.86 I 35.28t 53,691 4.51 
54,10 4.28 ] 35,421 53.69 / 4.51 
55.87 4.83 [ 33.801 55.291 4.99 
55.87 / 5.22 / 33.951 55.291 4,99 
57.14 / 5A0[ 32.69 i 56.711 5.44 
60,20 3.22 31.82159.53 3.33 

3,05 58.15 58.05 3.')0 29.38 

% 

s 

42.50 87.5 
35.83 / 34.3 
35.83 / I 1.4 
34.051 30.7 
34.05] 5.5 
32,78 / 13.0 
31.80 36.9 
29.11 758 

* In a l l  c a s e s ,  the  m o l a r  p r o p o r t i o n s  of the  r e a g e n t s  ROC6H4CH(CH3) 2 : S 
w e r e  1 : 1.5. 
I" A f t e r  r e c r y s t a l l i z a t i o n  f r o m  80% e thano l .  
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TABLE 2. E s t e r s  and Ethers  of p - I sopropylphenol  

RO-- ~--CII(CHa) ~ 

H 
n-C3Hr 
i-C3H7 
n-C4H~ 
i-C4H9 
t-C4Hg 
i-CsHu 
C,H5 

C6HsCH2 
CH3CO 
C6HsCO 

HOOCCH2 
CICH2CH(OH)CH2 

bp, ~ (pressure, mm) 

110--120 (25) 
110--115 (15) 
135--140 (40) 
138--142 (15) 
152--156 (60) 
151--154 (40) 
168--172 (60} 
149--155 (25) 
205--208 (45) 
142--153 (50) 

rnp65 
mp I01 

128--132 (2) 

aD2~ 

1,5237 
1,4952 
1,4905 
1,4932 
1,4921 
1,5063 
1.4885 
1,5635 
1,5505 
1,5058 

1,~20 

Yield, % 

72,0 
65.0 
55,0 
78,0* 
39,0 
16,5 
58,0 
75,0* 
58,5 
41,5 
26,0 
29,0 
30,5 

* Obtained by alkylation of the co r respond ing  phenyl e ther  (the o ther  
e the r s  and e s t e r s  were  obtained by the e ther i f ica t ion or  e s t e r i f i c a -  
t ion of isopropylphenol) .  Es te r f f ica t ion  a lso  gave 2-C6HsCOOC6H c 
CH(CH3)2, bp 195-200 ~ C (50 mrn ) ,n~  1.5268 (yield 41.5%), and 2- 
C6HsCOO-4-CH3C6H3CH(CH3)2, bp 210-212 ~ C (25 mm) ,  n~  1.5518 
(yield 92.0%). 

Seve ra l  4 -p -a lkoxypheny l - ,  4 -p - a ry loxypheny l - ,  and 4 -p - a roy loxypheny l - l , 2 -d i t h io l e -3 - t h iones  were  syn-  
thes ized  in this manne r  (see Table 1). 4 -p -Hydroxypheny l - l , 2 -d i th io l e -3 - th ione  i tse l f  was obtained by hy-  
d ro lys i s  of 4 -p -benzoy loxypheny l - l , 2 -d i th io l e -3 - th ione ,  which proceeded  much m o r e  read i ly  than with the 
co r respond ing  e the r s  (see the known method of synthes iz ing  5 -p -hydroxypheny l - l , 2 -d i th io l e -3 - th ione  [6]). 
Sulfur did not r e a c t  with o-benzoyloxycurnene to any extent at 220 ~ C, and in pa r a - subs t i t u t ed  t -bu toxy- ,  
benzyloxy- ,  and acetoxycurnene gave only res inous  reac t ion  products .  The reac t ion  of sulfur  with 1 -eh lo ro -  
3 - (p - i sop ropy lphenoxy)p ropan-2 -o l  and with p- i sopropylphenoxyacet ic :  acid gave s i m i l a r  r e su l t s .  

E XPERIMENTA L 

The esters and ethers of p-isopropylphenol (Table 2) were obtained by the esterifieation 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-l,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 paraisorner, was o-dichlorobenzene, which was added 
in an amount sufficient to reduce the boiling point of the mixture to 210-220~ 

l-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-lsopropylphenoxyaeetic acid was prepared by the condensation of p-isopropylphenol with chloro- 

acetic acid [8]. 

4-p-Propoxyphenyl-l,2-dithiole-3-thione. A 35.5 g (0.2 mole) quantity of p-n-propoxyeurnene, i0.0 g 
(0.31 g-at.) of sulfur, 0.i g (0.0003 mole) of rnnercuriacetarnide, and 2 ml of o-dichlorobenzene were heated 
under reflux at 214-216~ for 4 h. The reaction mixture was cooled, mad the crystals which separated were 
drained and washed with a mixture of hexane and benzene (2 : i). The yield of 4-p-n-propoxyphenyl-l,2- 
dithiole-3-thione was 4.8 g (34.3%), nap 134.2~ (from 80% ethanol). The other esters and ethers of 4-p- 
hydroxyphenyl-l,2-dithiole-3-thione were obtained in a similar manner (see Table 1). 

4-p-Hydroxyphenyl-l,2-dithiole-3-thione. A solution of 2.0 g (0.006 mole) of 4-p-benzoyloxyphenyl-l, 
2-dithiole-3-thione in 70 ml of absolute ethanol saturated with HCI 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%), nap 179 ~ C. 
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