
6470 J .  Org. Chem. 1993,58,6470 

Notes 
Preparation of 2 - C h l o r o e t h y l - 1 , 1 - d 2  Phenyl 
Sulfide without Appreciable Scrambling 

Douglass F. Taber' and Yanong Wang 
Department of Chemistry & Biochemistry, University of 

Delaware, Newark, Delaware 19716 

Received May 3, 1993 

Stable isotope-labeled sulfur mustards' are important 
tools2 for the study of the mechanism of nucleophilic 
displacement reactions. We report a simple route to a 
long-sought but heretofore elusive2v3 member of this series, 
2-chloroethyl-l,l-d2 phenyl sulfide (l).4 
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Originally, we had sought to prepare the regioisomer 3 
of 1 by chlorination of alcohol 2. All attempts so to do, 
however, led to scrambling, to give a 5050 mixture of 1 
with 3. 
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As an alternative, we turned to 2-chloroethanol-l,l-d2 
(41, readily prepared4 from ethyl chloroacetate by reduction 
with LiAlD4. Exposure of 4 to tributylphosphine and 

49% 

diphenyl disulfide in pyridine (rt, 12 hI6 smoothly gave 1, 
scarcely contaminated with 3 (49:l by 'H NMR 6 3.57 
and 6 3.19, respectively, in CDC13). 
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This alternative approach now makes 1 readily available. 
As noted: sulfide 1 in its purified form is reasonably stable. 
After 3 days in CDCl3 at  room temperature, the ratio of 
1 to 3 had deteriorated to 25:l. After an additional three 
months at  -10 "C, this ratio was unchanged. 

Experimental Section' 
[ 1,1-zH~]-2-Chloroethano1 (4). To a suspension of LiAlD4 

(2.5 g, 59.5 mmol) in THF (85 mL) was added a solution of ethyl 
chloroacetate (11.5 g, 93.9 mmol) in THF (10 mL) at a rate to 
keep the reaction mixture gently refluxing. The mixture was 
maintained at reflux for 12 h, after which it was chilled in an 
ice-water bath and quenched by sequential dropwise addition 
of water (2.16 mL), 10% aqueous NaOH (2.16 mL), and water 
(6.48 mL), with stirring between each addition. The mixture 
was filtered with EhO, and the fitrate was dried (NaaSO4) and 
fractionally distilled to yield 3.65 g (47 % yield) of 4 as a colorless 
oil: bp,, = 130 "C. 'H NMR 6: 3.67 (8, 2H) 2.22 (bs, 1H). l3C 
NMR 6: 45.7. 

[ l,l-*Hz]-[ (2-Chloroethyl)thio]benzene (1). Tributylphoa- 
phine (1.47 g, 6.1 mmol) and diphenyl disulfide (1.45 g, 6.7 "01) 
were added sequentially to a solution of alcohol 4 (500 mg, 6.1 
mmol) in pyridine (5 mL) at rt. After 12 h, the mixture was 
partioned between petroleum ether and, sequentially, 10% 
aqueous HCl and 10% aqueous NaOH. The organic extract was 
dried (NazSOr) and concentrated (bath at rt). The residue was 
chromatographed on silica gel, and the fraction having TLC (10% 
EtOAc/petroleum ether) Rf = 0.67 was distilled bulb-to-bulb (pot 
temperature = 120 "C at 2.0 mm) to give 516 mg (49% yield) of 
1 as a colorless oil. lH NMR 6: 7.37-7.18 (m, 5H), 3.57 (a, 2H). 
13C NMR (6): 134.1, 130.5, 129.2, 127.0, 42.1. After the CDCls 
solution was stored at rt for 3 days, signals for 3 could also be 
observed. lH NMR 6: 7.37-7.18 (m, 5H), 3.19 (8,  2H). 13C NMR 
(6): 134.1, 130.5, 129.2, 127.0, 36.0. 
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