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Although It Is reported that benzyne "inserts" Into P-P bond of tetraethyl- 

dlphosphlne to give o-phenyleneblsdlethylphosphlne' , any fruitful attempt has 

not been made on other heteroatom-heteroatom fission by benzyne. We now wlsh 

to report a new type of fission of dlsulfldes with benzyne. 

0.5 g atom of sodium was dissolved In 450 ml of liquid ammonia2 and, Into 

the resultant dark-violet solution was added 0.2 mole of dlmethyl dlsulflde over 

a period of 10-15 minutes. After the mixture was stirred for an additional 

lo-15 minutes, 0.2 mole of bromobenzene was added over a period of 10-15 minutes 

and the mixture was stirred for 12-15 hours at -35“ or below. Reaction was 

quenahed by addition of ammonium chloride and usual work up gave thloanlsole, 

dlphenyl sulfide, blphenyl and a small amount of unidentified products (one of 

which was presumably blphenylene) from neutral part, thlophenol from alkaline 

extract and aniline and dlphenylamlne from acid extract, respectively. Yle?d 

of the produots from several dlsulfldesle shown ln the Iable. Identlflcatlonsof 

products were made on nmr and IR spectra and VPC with authentic samples; eg. 

PhSH, Isolated and distilled (78-79'/3OmmRg); nmr, (CC14, TMS) 7 6.80 singlet 

(one proton) and 7 2.96 (five protons) i IR, 3020-284C, 2550 (sharp, strong), 
-1 

1600, 1580, 1470, N&C, many absorptlons at 1400-1000, 900, 740 cm ; VPC, PEG 

6000, 3m and Silicon DC 550, 2m. 

Thloanlsole was obtalndfrom dlstlllatlon of neutral product (58-63°/6plmlIn). 
-1 

IB absorption, 2900-3000, 1580, 1480, 14110, 1320, 1095, 1030, 970, 745, 690 cm 

and nmr spectrum ; T in CC14 7.63 singlet (3 protons) and 2.97 (five protons). 

Its VPC (PEG 6000, 3m and Silicon DC 550, 2m) was Identical with that of 
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authentic thioanlsol. 

Table 

Starting Disulflde 
R252 

R = c&j 

C2H5 

I-C3H7 

n-C4H2 

t-C4Hg 

PhCH2 

Na2S 

PhSH 

I ;"1 

16 

19 

23 

21 

none 

a) S; small amount 

Yield of Products (,%) 

PhSB Ph2S PhNH2 Ph2NH 

8 18 z: 8 
6 2.7 

40 S 10 9 

S S 39 S 

S S 40 S 

4 S 45 3 

- - 65 8 

none none 62 7 

Ph2 

s a) 
1 

S 

S 

S 

S 

S 

2 

Although the meohanism of the reaction Is not yet completely clear, the 

authors suggest that the followins mechanism would be appropriate. 

0 (II 

An alternative mechanism involving an Intermediacy of sodium sulfide 

(expected cleaved prmiuot 1 is nat aperatie, at Leaat, la aur oanfLLtLaa hecauae 

any thiophenol was not obtained in the reaotlon of benzyne and sodium sulfide 

(Table). Posslblllty of cleavage of thloether to thiophenol was also 

eliminated from the observation that thlophenol was not obtained from thioether 

In our condltion3. Reductive cleavage of C-S by sodium - ammonia is known and 

glide firmatlon from I is analogous to the reported reaotion of benzyne with 

sulfide . 
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