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In a recent communication (I), a syntheaia of my1 and bemyl chloridea has be+ 

described, based on the decarbonylation of the corresponding acyl halides with 

the aid of either equimolar or catalytic amounts of chlorotris (tripheqylphofqhine) 

rhodium Rhc1’~ 3 ( 1. ) I As sulfur dioxide behaves In a -or eimilar to carbon 

monoxide in insertion reactima (2) and oan be ertruded.iroo metal sulflnatee 

analogously to the decarbonylation of metal carbonyls (3), it seemed poaslble to 

demlfonylate sulfonyl chlorides with the abowe rhodium oomplex. 

of arylsulfonyl to aryl chloridea is indeed, feasible. 

!&e method ia Illustrated by the following two exaaplesr 

3uoh a oonvoreioa 

A. A mixture of 17.6 g. of bensoaulfonyl chloride (Moe distilled In vaoi) and 
0.07 g. of I wa.e heated in~Cl.aisenflaekeqtipped uitha 25 am. longV_ 
oolumn. The temperatureatthe top of theocolumnwaa controlled by the rate of 
heating and was not allowed to exceed 132 . The evolution of .eulrUr dioxide 
decreased gradually and maybe stlmulated- though th%s ie not eesential - by 
adding a further 0.02 g. of I every 3C mini After 75 min. no more chlo@enxene 
distilled over, and in the distilling flask a polymer remained. The distillate 
was extracted with methylene chloride, wa&ed vith lC$ aqueoue sodium hydroxide 
and water and dried over magnesium sulfate. Redistillation at 131' @ve 8.8 g. 
(7916) pf m chlorobenzene. 

B. Freshly distilled 2-naphthalenesulfonyl chloride (6.0 g.) NM i-mated with I 
(O.fX!S g.) in a Cloisen flaak connected to an oil pimp. The temperatum of the 
boiling aulfonyl chloride wad kept between 25M with the aid of a preeaure 
regulator. The reaction was completed after 20 min. The distillate wae worked u 
a8 described above, affording 2.95 g. (6%) of 2-chloronapMhaleae, b.p.25&262 

a 

m.p. 5S60°. 

, 
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3011 No.26 

The results of further experiments are listed in Table I. 

TABLE I 

Erp. Sulf~l Chloride used Product Yield of - 1 
(93.) product es) a, 

1 Eensene - (17.6) OhlOFObOnCenS 79 

&b) pJro1uene - (15.0) Qchlorotoluene 72tc> 

3 fluorobenzene- (15.5) @orofluorobeneene 61(d) 

4 p-chlorobansene - (10.0) a pdiohlorobenzene 65 

5(b) 2,~Dlchlorobemene - (10.0) ’ 1,2,j_trlchlorobenzene 65 

6 2-Naphthalene - (6.~1 2-&loronap~t&lene 69 

7(b) 4-FluoRI-1-naphtMae-(5.0) Lchloro-Wluoronaphthalans 70 

,(b) Benzene-l J-d& (10.0) g&chlorobanzene 62 

[Notes: (a) The arude products from experiments 2,5,7 and 8 vere contaminated with 

srmrll quantities (up to 4s) of dehologenated compounds. For erp.3 we below. 

(b) The internal temperature vae kept at 26CW@O" during the distillation. 

(c) Highly plrified tosyl chloride vas used. The BDH "96$ Reagent" grad? mate- 

rial polymericed violently after a quantity of 2E$ ofpchlorotoluene and 

3$ of toluene bad distilled over. 

(d) in the best of four experiments.] 
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The main obstacle in the catalytic desulfonylstion of the aromatic sulfonyl chlorides 

is their tendency to thermal polymarieation; hovever, this aide reaction can bs mi- 

nimieed by using highly purified starting materials. keeping the internal tsmPez+ure 

below 2aO” and shortening the reaction time. 

The relatively low boilingpfluorobensenesulfonyl chloride (238’) loses 

sulfur dioxide very slowly. Thus special precautions had to be taken to prevent tb 

polymerization of -acted sulforyl chloride during the prolonged heating. In the 

best of four trials, 15.5 g. of the sulfonyl chloride vas heated with 0.1 g. of I 

as described in procedure A. After 4 hours, 8.2 g. of the starting material could be 

recovered by distillation, and 3.1 g. of ~hlorofluorobensene (61$ , calculated on 

the chloride entered into reaction) and 0.3g. of fluorobensene had been formed. 

longer heating caused progressive polymerisation. The slowness of the decomposition of 

pfluorobenxenesulfonyl chloride is not due to the’presence of the fluorine atom, as 

4-fluor-Niphthalenesulfonyl chloride vas desulfonylated normally. 

The yields of aryl cbloriderobtained by deoarbonylation of aroyl chlorides are 

somewhat higher than those obteined in the desulfonylation reaction. However, the 

latter has the advantage of being much faster, at least in the benze~ge series. Thus, 

one lnny follow easily the stepwise decarbonylation of terephthaloyl chloride (4) , 

while benssne-l+disulfonyl chloride is so rapidly converted into .@ichlorobsnzene, 

that no m_chlorobensenesulfonyl chloride can be detected. 

Both the catalytic decarbonylation and desulfonylation reactions with I 

have a threshold temperature, 15U and above 235’, respectively. These mny well be the 
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tmpemturm at which the m* foxnmd complexes, Rhc1(cO)(PPh+2 In ths case 

of aoyland a owrespond3ngsulfur compoundinthat of sulfonylchlorides, am con- 

mrtedbaokinto I or Into some otheractim species. Suoha PrimarJr complex has, 

indeed* beenisolakdc benaanesulf~lahloride gawuithI,wheaheated for 5 min. 

8t 5o”, tithe-W as bensoyl chloride, a yellou complex (dec.> 215’) which 

oouldbelsolatedby tM additionofbenzene or carbontetraohlorldetothemixture. 

* anaWls armsponds to W form& C&OOl&P&” [Wad.: W&St R,3.6$ 

S,3.7. bndr C@O.lr H.3.71 S,3.4961, for which tentatively a formla mch as II 

m&htbelrritwl.Thrwrared -1 spectrum shoes the SO2 absorptIonat cm . 

AlthoughatnMoree of this typs are not well known, sulwdged complexes are 

qute =rc*u (5,6). 

Cl(PPh )I6>h(PPh 
3 - 3 

)Cl 

II 

Ue failed to deoompose bsnzeresulfonyl chloride with palladium chloride 

ordthpalgadiw&Drcoa 1 under the condi~ione described for tiw decarbonylatioa of 

bauayl oh.lorMe (7). 

In eonoluslon, it is recalled that pyrolytio desulfo@ation of -tic 

aulfoqyl oblorldes has been known for some time (a), and also the fo=tion of aryl 

ohlotiea fraa aromatic sulfonic acids and thionyl chloride at high temperature (9) 

yk~tlo&lsed as thermalysie of correspondlngsulfoarylchlorides.The sanemay 

apply to ths .farmation of polychlo x%cqwwJs during sulfonation reactions with 

ahlaronillaric aoid (10). 
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