
Note 

En pursuing the chlorination of sulfur compounds as our primary research 
interest, we have encountered a variety of sulfur comporrnds which could not be visual- 
ized on chromatographic plates. rn the past, we Eave reportedE~’ the development of 
sprays whrcfr facilitate the detection of thiols, sulfides. sulfoxides (partrcuk~ly c- 
polychforosulfosidess) and suEnate esters. Both hexanitratoammonium cerate<EV)’ 
and chromium trioxide’ sprays are oxidizing sprays and are therefore unable to detect 
suffones or sulfonyl chlorides. 

Recently ne have developed a method for the preparation of o,rz+chchioro-a- 
srrlfonyf suEfony1 cMorides_ The desire to characterize these compounds OR thin- 
layer cb.romato_gaphy (TLC) plates along with our longer-standing desire to detect 
simpler suIfonyl chIorides. which we have been isolating for some time”-‘, has ted to 
a search for such a spray. 

Potassirrm iodide has been empioyed for the detectron of compounds COII- 
taining the suifmyl group, Le. thhiosulfmates and sulkic acidP. The sensitivity of 
the spray may be enhanced by spraying the plate with starch solution after spraying 
with iodide, since the iodine-starch complex gives a stronger color than simple mofec- 
ular iodine&. 

Compounds 1-3 and 13 (see Table 1) were prepared by the method we have 
deveIoped recently’; compound 4 was prepared by the method of Opitz?: compound 
5 was prepared as we have previously outlined”: compounds 7,8 and 1 I were prepared 
by the exhaustive chlorination of the corresponding symmetric suEides in aqueous 
acetic acrd utifizing the conditions we have developed for the conversion of c-chforo- 
sulfides to sulfonyl chlorides’; compound 13 was prepared as we have described else- 
wlie&. 

Compounds 6. 9 and 10 were purchased from Baker Chemicals (Phiilipsburg, 
XI., U.S.A.). Silica ge-el GF,,, was purchased from Merck (Darmstadt, G.F.R.). 
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The pI&es were made with silica gel GF,, (750 pm thick) using a Desaga TLC 
appliwor. PI&es ?5er e air dried 24 h before use. The spriiJ’ reagent was prepared by 
CM0bdiIlg sodium iodide (10 gj in rcetone (1ClGmf). PEztes were Spotted with the 

appropriate amount of compound (see TabfeZ). devehpeb 15cm, air dried and 

spnr~~ed~~ithsodi~iodidesolu~on.A~?rberspotsappea~~onaco~orless background 
w1tlno 5 E&l of SpraylEg. 

For some the, we hme been isolating afkznesulfonyt and arylsrilfonyl &IO- 
rides 50~3 re-zction mixttires utilizin,o column and/or preparative TLC without loss 
of m&eri& due to hydrolysis’. However, whez the a-suKor;yf sutfonyl ctrloride 
(cozqttound 3) w2s deveEoped 00 prepzrztive TLC plates a& isolated It was found 
PO :x 21 F/, sulfonyl c~oride and 79 *A CIC.H~-SGrCCE&l*C. The presence of the 
tricMorosulfone indicates t&r ‘&e a,a-dichloro-a-stionyI s&fonyf chloride is kery 
sensitive to traces of moistme and hydrolyzes to fmnish ihe s&one by a new 
dechEoros&fonyktfion reaction w&i& we have recently reported in detaiF. Thus the 
seniitivit): of the spray reagent for com~oux% I-3 is some Eve tines greater than is 
indieted by the m-nom& of materizl which must be applied to obseme it spot after 
development. 
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Table1 depicts the resuIts obtained on the sulfur compounds examined. in- 
cluding the cr,a-dichlorc-a-sulfonyl sulfonyf chlorrdes (compounds I, 2 and 3) which 
were of primary interest to us. The mode of action of the iodide spray clearIy involves 
reduction of the suffur compounds. Plates spotted more heavily with compounds I, 
2~1x3 3 ,oavebIack-purpfespotsand iodinevapourcould beobservedrisingfrom the 

surface of the pfate. 
Two possible pathways for the reduction suggested themselves. Firstly, at- 

tack by iodide ion on the chlorine atom attached to sulfur would result in the forma- 
tion of iodine and the sodium satt of the sulfinic acid. In order TV find support for thrs 
possibility.~r;tesaminedavarie~~ ofsuffo~yIchlo~des(compounds4-El) zndforrnd 

that the results were positive but the sensitivity of the spray was impaired. The second 
passibifity involves atrack by iodide ion on one of the chforine atoms attached to 
carbon: which would furnish iodine and the o-chforo-c-sulfonyl sulfonqt chloride. 
We chose to investigate this possibiliq by examining a compound which contained 
carbon bound chlorine in a very similar electronic environment, namely the a,(~- 
dichloro-@-disurfone (compound L2). Once again the result was positive although 
the sensitivity of the spray was impaired. 

Tie results on compound 4 demonstrate that the a-chlorine atoms of com- 
pounds I, 2 and 3 play an Emportant rofe in the interaction between the spray and these 
compounds. In order to rationalize the greater sensitiviry of the spray and faster ap- 
pearance of the spots when compounds i, 2 and 3 are visualized, we are proposing 
the folfowing mechanism involving both types of chlorine atom: 

(;; R-CH, 

[2) R-_C& 
i 

Frcducts 

The intermediacy of a sulfene in a similar reactlon has been suggested prevl- 
ousIy by King and BeatsonlO m 1970. 

The superior sensitivrty of the spray for chloromethanesuifoq I chloride (com- 
pound 5) &I comparison with methanesulfonyl chloride (compound 6) is afso con- 
sistent with the intermediacy of a suEene for cchlorosulfonyl chloride substrates. 

a,a-Dich!oro-o-sulfonyl suffonyl chlorides have provided new chemistry’, 
new specrrometric properties’l and new behaviour on TLC. 

The development of sodium iodide-acetone solution as a spray reagent for the 
detection of suifonyf chlorides has been reported. It reduces the sulfonyl chlorides 
forming iodine which is visrbIe as an amber spot on the plate. A novel mechanism 
i~vofvi~g sulfene formation is proposed in order to explain the enhanced sensitivity 
of the spray for tz.a-dichioro-cz-sulnyl sulfonyl chtEorides, a new and interesting sub- 
class of sulfur compounds_ 
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