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Synthesis and Decomposition of (Thiocarbamoy1)thiomethylphenols 
By A. 0. FITTON and A. ~ X I G B Y  

(Rqval CoZlege of Advmtced Tecliiiology, Snlfoyd) 

and R. J. HURLOCK 

(~HIOCARB~4MOk'L)THIOALKYLPHESOLS (e.g. , I) are 
readily synthesised by a single-stage proccssl 
rclated to the hlannich rcaction, whereby secon- 
dary amines, phenols, paraformaldehyde, and car- 
bon disulphide react in alcoholic solution. 4-Piper- 
idino (thiocarbonyl) thiomethyl-2,6-di-t-butylphenol 
(I) resulted from interaction of piperidine, S,6-di-t- 
1 )utylphenol, paraformaldehyde, and carbon cli- 
hulphide. Treatment of (I) with aqueous ethan- 
olic nickel acetate lead to disruption of the mole- 
culc, and gave rise to nickel piperidinodithio- 
carbarnate (11) in SOo/ ,  yield, together with sinall 
,tmoiints (1-50/,) of 3,5,3',5'-tetra-t-butylstil- 
bene-4,4'-quinone (111), 1,2-bis-(4-hydroxy-3,6-di- 
t-butylphenyl) ethane (IVa) and 4-hydroxy-3,s-di-t- 
1x1 tylbenzyl alcohol (IVb). 

(b) R=C%OH 

(d)  R=CHO 
(e) R=CH,*OMe 

( C) R= CH~*OAC 

'I'he formation of (lII), (IVa), and (IVb) indicates 
that thc reaction involves the unstable quinone 
methide (V) , since disproportionation of the latter 
has been shown2 to result in 3,5,3', 5'-tetra-t-butyl- 
stilbene-4,4'-quinone (111) and 1 ,Z-bis-(4-hydroxy- 
3,5-di-t-butylpheny1)cthane (IVa), whilst inter- 
action of the quinone methide with water could 
lead3 to the benzyl alcohol (IVb) . 

B.P. 066. 244. 

The ultimate nature of the breakdown products 
depends on the rcaction conditions. Xickel 
acetate in acetic acid, for cxample, afforded 
4-hydroxy-3,5-di-t-butylbenzq-l acetate (IVc) which 
presuniably arose from attack3 by acetic acid on 
the quinone methide. On the other hand, nickel 
nitrate in aqueous ethanol yielded 4-hydroxy-3,5- 
di-t-butylbenzaldehyde (IVd), through osidation 
of the benzyl alcohol by small amounts of nitric 
acid present in the rcaction misture. The de- 
coniposition rcaction is not confined to the action 
of nickel salts, since replacement of nickel acetate 
by cobalt acetate in the above reactions lead to 
essentially similar results. With methaiiolic sod- 
ium hydroxide, the thiocarbamoylthiomethyl- 
phenol again yielded the quinone methide which 

n 

further products 

suffered attack by methanol to  yield 4-hydroxy- 
3,5-di-t-butylbenzyl methyl ether4 (IVe) . 

The quinone methide is considered to  arise from 
elimination of the dithiocarbamatc anion from the 
(thiocarbamoyl) thiomethylphenol. This elimin- 
ation wonld be assisted either by initial complex 
forination between the (thiocarbamoyl) thiomethyl- 
phenol and a transition-metal cation, or by removal 
of the phenolic proton by base. 

Work is in hand on the synthesis and decoinposi- 
tion of other (thiocarbamoyl) thioslkylphenols. 

(Receizled, Deceiizbes 12tli, 1966; Coizt. 985.) 
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