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Ye wish to report the hitherto unknown reaotlcm of benzyne with carbon 

dleulilde to @~a thlQanlSOle, thloqgenol and dlnhenyl sulfide. 

Hetalllo sodlum and liquid amnontd were stirred for 1 hr and, Into the 

resultant dark-violet solution was added an appropriate amount of carbon 

dlsul?lde durlw 7 minutes. After ten minutes' stlrrlrw, bromobenzene was 

added into the solution and it was stirred for 14 hours. Usual work uo rrave 

aold fraction (A), amine fraction (B) and neutral fraotlon (N). (A) *s 

praatlaally pure thlophenol. b.o. 'is-59'/30 mm li#x , nmr , (CC14 , 'I'F!S) 

26.80 singlet (one proton) and T2.96 (five orotons) : IB , 3020-2940, 2550 

(sharp, strong), 1600, 1580. 1470, 1440 imny absorotlons at 1400-1000, 900, 

740 om-'. Mixed VPC (PEG 6000, 3n and Slllaon DC 550, 2m) with the authentic 

sample shows no peak-separation. (B) was oonslsted of aniline and dlahenyl- 

amlne. (N) nas aonsleted of two products and on distillation (58-63O/6nun Iti) 

one of which was Isolated and ldentlfled as thloanlsole by means of IR 2900-3000, 

1580, 1480, 1440, 1320, 1095, 1030, 970, 745, 690 om and nmr soeotra; In CCl4, 

p((mS) 7.63 elrwlet (3 orotons) and 2.97 (five protons); and VPC (PS @ZOO, 3m 

and Silicon DC 550, 2m) with authentlo sample. The other neutral nroduot was 

ldentlfled aa dlphenyl sulfide. The total yield of the oroduots was nearly 

quantltatlve (90,: or more baaed on bromobenzene). Product oomposltlon was 

shown ln the lkble. 
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Expt. No NHs(nl) m(g) aok) Ph-W(g) PhSMe PhSH P&S PhN& PhzNH 

1 600 22 31 31.4 la.7 19.4 8.3 48.2 5.4 

2 250 5.5 6.1 6.3 16.9 18.2 12.2 41.8 10.9 

If the aarbon dlsulflde added more slowly, yield of thiophenol was 

lnareased in a saarlflae of thloanlsole. Thus 25 minutes' addition of 

carbon dlsulflde in the same aonditlon as Rpt, No. 2 in the Table gave 23;k 

yield of thlophenol and llr, yield of thiaanlsole. 

Although the mechanism of this ma&Ion Is not yet decisively alear, the 

authors would present the following mechanism. 
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Reduatlve cleavage of C-S bond is a known reaatlon. In a similar 

manner, beneyne and dlalkyl dlsulfldes gave addition-aleevage produats, thio- 

p.henol and alkyl phenJ1 sulfide, together with other produats'. 



However, tetraethyldlphosphlne was reported to add to benzyne, glvlnp 

@-phenylenblsdlethylphosphlne2. Formation of dlphenyl sulfide should not be 

limited to cath (C) because thlonhenol was obtained as a major produot with a 

lesser amount of diDhen@ sulfide In the reaction of benzme with dlsulfldes in 

the same reaction condition'. 

There has never been reported similar reaction of the type, so that our 

finding might afford a wide variety of EtDDliCatiOn in the field of benzyne 

chemistry. Preliminary exDeriments showed that carbon dioxide instead of 

carbon dlsulfide gave Dhenol in our condition, where formation of blnzolc acid 

was not observed. Absence of the latter In the product excluded the 

intermediacy of phenyl sodium or related metallic aomnound and formatlDn of the 

former eliminated an alternative free radical meohanlsm from bronobenzene and 

metallic compound. 
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