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The synthesis of symmetric polysulfides using phase transfer catalysis (PTC) by reaction of chlorosulfides 
with sodium polysulfide (Na,S,; x = 1, 2 )  is presented and discussed. 
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INTRODUCTION 

Many petroleum additives include heteroatoms, particularly sulfur. In this report 
we present the synthesis of symmetrical polysulfides containing three to four sulfur 
atoms. The compounds are prepared from chlorides by phase transfer catalysis2 in 
a two phases system with the use of sodium polysulfide. Nevertheless, in some 
cases the chloride atom is not enough reactive and must be transformed to the 
corresponding iodide. The reaction is shown below: 

[R-S-(CH,),+, sx  Na2Sx , 
Kl/CTP 

In a previous communication we have reported the synthesis of methallyl 
polysulfides by reaction of methallyl chloride with Na2Sx systems3 The reaction is 
realized in PTC in a two phases system (H20/CH2C1,) with tetrabutylammoni- 
umhydrogenosulfate (nBu4NHS04) as catalyst and provides good yields (>90%) 
(Scheme I). 

The same reaction applied to 2-hydroxyethyl methallyl sulfide and 3-hydroxy- 
propyl methallyl sulfide4 doesn't give the pure desired sulfides but a mixture of 
mono, di and and trisulfides and that in low conversion. The change of solvent 
(chloroform, toluene) doesn't give better results. 

The failure of the reaction is certainly due to the weak reactivity of the chloride 
atom previously observed in this type of compounds.s 

R-S-( CHJ,,-Cl 

Na,S, ; H20/CH2 CI, -< CH~CI nBu4NHS04 1 3 5 " ~  - = L 4  2 sx 

X = l - 3  

SCHEME I 
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H2 0 / Butanone 

Na2 S, / KI / DTPB 
R- S - (C H2) n- C I 

compounds a to h 

R = t.Bu n = 2; x = 1 a R = Methallyl n = 2; x = 1 e 
n = 2; x = 2 b n = 2 ; x = 2  f 
n = 3 ; x = 1  c n = 3 ; x = 1  g 
n = 3 ; x = 2  d n = 3; x = 2 h 

SCHEME II 

Thus we have modified the procedure by transforming "in situ" the chloride into 
the iodide by addition of potassium iodide. The reaction is run in butanone and 
among all the catalysts tested, dodecyltributylphosphonium bromide (DTPB) gives 
the best results (Scheme 11). 

EXPERIMENTAL 

"C NMR and 'H NMR spectra were obtained on a Jeol PMX 60 spectrometer in CDCI, using tetra- 
methylsylane (TMS) as internal standard and the GUMS spectra on Hewlett Packard 5971. 

General Procedure: To a solution of butanone (100 ml) and potassium iodide (16 mmol) is added 
dodecyltributyl phosphonium chloride (1.6 mmol). The chloride derivative (32 mmoles) is introduced 
dropwise at 75°C. Then Na,S, system (16 mmol) is added and the mixture is held at this temperature 
for 48 hours. After cooling and removing the solvent, chloroform is added. The organic layer is washed 
with water and dried over Na,SO,. Chloroform is evaporated under reduced pressure and the (po1y)sulfide 
is purified by chromatography on silica gel with a mixture of petroleum/ether (98/2) as eluent. 
Compound a: 'H NMR (CCI,): 6 1.3s (t.Bu), 2.6m (CH,). I3C NMR (CDCI,): 6 31.7 (C(CH,),), 42.5 
(C(CH,),), 32.7 (CH,S,), 28.7 (Ch,S). IC-MS: m/z(%) 266 (M+, 1), 209 (m+-t.Bu, 15), 57 (t .Bu+, 

Compound b: 'H NMR (CCI,): 6 1.3s (t.Bu), 2.8m (CH,). I3C NMR (CDCI,): 631.1 (C(CH,),), 42.9 
(C(CH,),), 39.1 (CH,S,). IC-MS: m/z(%) 298 (M +, 1), 117 (t.BuSCH,CH:, 100). C,,H,,S, (298.448) 
Calcd. C: 48.25 H: 8.78 S: 42.97 
Found C: 48.01 H: 8.81 S: 43.24 
Compound c: 'H NMR (CCI,): 6 1.3s (t.Bu), 2.6t (CH,S), 1 = .9m (CH,). I3C NMR (CDCI,): 6 
31.0 (C(CH,),), 42.0 (C(CH,),), 32.7 (CH,S,), 29.7 (CH,S,). IC-MS: m/z(%) 294 ( M + ,  l), 237 (M+- 
t.Bu, 30), 57 ( t .Bu+ ,  100). 
Compound d: 'H NMR (CCI,): 6 1.3s (t.Bu), 2.0m (CH,), 2.6t (CH,S); 2.9 (CH,S,). I3C NMR 
(CDCI,): 6 31.0 (C(CH,),), 42.0 (C(CH,),), 37.8 (CH,S,). IC-MS: m/z(%) 326 (M+, I), 163 
(t.BuSCH,CH,CH,S+, 95). 
Compound e: 'H NMR (CCI,): 6 1.8s (CH,), 2.9m (CH,S), 3.1 (CH,S,), 4.8 (CH,=) "C NMR 
(CDCI,) 6 140.8 (CH,=C), 112.9 (CH,=C), 29.1 (CH,S,). IC-MS: m/z(%) 262 (M+, 1), 147 
(CH,=C(CH,)CH,SCH,CHt, 12), 87 (CH,=C(CH,)CH,S+ , 100). 
Compound f 'H NMR (CCI,): 6 1.8s (CH,), 2.9 to 3.4 (CH,S,), 4.8 (CH,=). I3C NMR (CDCI,): 6 
140.8 (CH,=C), 113.8 (CH,=C), 39.2 (CH,S,). IC-MS: m/z(%) 294 (M+, l), 147 

Compound g: 'H NMR (CCIJ: 6 1.8 s (CH,), 4.8 s (CH,S), 2 . 3  (SCH,), 2.lm (CH,), 2.6t (CH,S,). 
I3C NMR (CDCI,): 6 141.0 (CH,S-), 113.4 (CH,=C), 32.5 (CH,S,), 39.2 (CH,S), 29.4 (SCH,), 31.3 
(CH,), 20.4 (CH,). IC-MS: m/z(%) 290 (M+,  1), 55 (CH,=C(Me)+, 52), 129 
(CH,=C(Me)CH,S(CH,) <, loo), 235 (M+--CH,=C(Me)CH,, 35).C,,H,,S, (322.448) 

100). 

(CH,=C(CH,)CH,SCH,CH f .  5), 87 (CH,=C(CH,)CH,S ' ,95). 
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Calcd. C: 52.10 H: 8.13 S :  39.77 
Found C: 51.92 H: 8.10 S :  40.01 
Compound h: 
IC-MS: m/z(%) 322 (M+,  l ) ,  55 (CH,=C(Mc)+, SO), 161 (CH,=C(Mc)CH,S(CH,),S+, 100). 

‘H NMR (CCI,): 6 1.8s (CH,), 4.8s (CH,S), 2.6t (SCH,), 2.lm (CH,), 2.7m (CH,S,). 
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