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The extensiveuse of dlmethylsulphoxide (DMS) aa both a solvent and resgent is well 

documented (1). Little attention has been paid to its behaviour as a reduoing agent however 

end the reported examples refer exclusively to reaotions with powerfkl oxide&s (2). 

Fkductions by IMS mey be rationelised ae prooeeding X& an initiel coordination 

complex, (I), formed by attaok of a nucleopbilic oxygen atom ih the oxfdent on the eulphnr 

atom of IMSC or its conjugate aoid. Participation of the sulphur lone pair in the 

subsequent redox step, with concomitant rupture of the O-X bond, would afford a sulphone and 

the reduced form of the oxidant (echeme A). Specific proposals for the mechanism of peracid 

oxidation of IUS0 (3,4) are consistent with our general scheme. 

An alternative redox step, not previously reportea, involve6 attaok of a nuoleophile Y 

on (I), resulting in rupture of the S-B end O-X bonds and formation of a sulphinate (scheme B) 
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These general rcheme8 have led w to conaider the reaotion of Iyso with mild 

oxidantIS, e.g. heterooyolio $orides. These aan exist in wlution dth the conjugate a&d of 

INSO (5,6) and attaoh bythenualeophilio$orygen atomonthe conjugateacidwouldproduoe 

(I) B - GE3, X - e.g. pyridiniuri). A mbaequent redox rtep nould yield the parent heterocyole 

andeitherdiaethylsulphoneorprodnotr derivedfrommethuxeaulphinio aoib 

Aooordingly pyridine z-oxide (0.05 mole) was heated at 195' for 20 hr dth IUSI 

(0.8 mole) containing 0. E22804 (6$ v/v). Dilution dth water folloved by removal of the 

organic decomposition products of INS0 (7,s) with ether gave a solution of pyridinium ralt 

fipm vhioh @dine wa13 isolated aa ite picrate. The yield vaa almost quantitative (9496) 

and these conditions were found to be optimal. !Phe yield didnotalterrfiena control 

experimentna carriedoutundernitrogen. Reduction in reaction time, and more oritioally 

in temperature, resulted in a lover yield: no deoaygenation use observed below 1%'. !Phe 

oatalytic effect of acid na empha&eed by wmparieon with the yield of picrate obtained in 

the abrenoe of aoid (52$). Blank inna for 20 hr at 195' in other dipolar aprotio rrolvents 

eetabliehed that thenval deoxygenation uawunted for little of the product (nitrobensene & 

heramethylphosphoramide~ acidicsulpholan2$). 

G.l.c. analysis indicated that 2$ of dimethyl sulphone was present in the reaction 

mixture. Prolonged heating of EN88 produoes trace quantities of m&hone (7) but analysis of 

IWO-acid mixtures shoved that only 0.2$ of sulphone sas produced after 20 hre at 195'. 

Reduction by the meohanian aa uhown in scheme A is therefore relatively insfgnifioant in 

this oaae. 

On cooling the mixture after reaotion in the absence of &id, crystals, m.p. 185', 

Were ix&ted and identified ea the methanesulphonic acid salt of pyridine by spectroscopic 

comparim dth an authentic aample. Almost equimolar amounts of pyridine ana 

methaneaulphonic acid were formed in the reaction. G.1.o. analysis of control reaotions 

established that methauesulphouic acid did not arise from dlmethyl sulphone produced as in 

scheme A, aud the sulphone vas not consumed under the reaction conditions. 

These results msy be ratioualised by the mechanism in scheme B dth subsequent 

formation of methanesulphonio aoid from the methanesulpbinic acid thus produced. Formation 

of methanesulphonic aoid was shosn to ocour in au inert atmosphere and as disproportionation 

of the sulphinic acid, or its oxidation by the &oxide, vould not give equlmolar amounts of 

pyridine and sulphonic acid ss observed, it was concluded that I&W f&~ effects this 
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oddation~ the illtermedirte (II). Thenatnre ofthenualeaphileY inmlvudinti 

reaation with (I) ie equivaoal, but it ie aertein thatpyriUne_&ori& daee noteetinthie 

or~~aincetbierouldresultinr~dinefo eulpaopio aaid ratio of 2rl. An l ttraative 

pasnibilityi~ that rmcleophilia atte&byIIlSO an (1)wouldpradnae (III)whiah oouldthen 

rearrange to dimethylsulphideandfoxmeldehyde. Srrohrwpwuk~e,whiahi8analogau8tothe 

Kornblum oxidation (6), would explrin the large quautitiee of fomaldehyde famed in the 

readion dereea only vezy small amount.8 are produaed when IMSU is refluzed for 3 dq~ (7). 
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Rednotion ofpyridinel&oxide with diphenylsolphodde gave equimolar 

diphenylsulphone mdpyridine, u in 6ahemeA. The 10-r yield (345) uwld be 

enmunte of 

antioipnted 

on oonsideration of rteria compression in the tnuuition et&e le8ding to (I; B - Ph, 

x- pyridinixuTl). SuccesefEl deorygenation of a number of other&oridea (2-piaoline, 4& 

3-Piao~, 27% bP.i~line, 91% 2,Llutidine, 40% 4-Phewlpyri~nerut 92% wnoline, Bogki 

-dine, 55% i~~quinoline, Yti) aonfinnathegenexmlityofthereaotion. The 

aantribution from thermal deoaygenation was < 4s in all caaea except painoline, quinaldine aud 

itaoquinoline &oxides rhiah produoed 27% lY$ and 75 of the parent baaee respectively. 

m-aubetituted &otidee gave lover yielda aud this is interpreted LB 8 steria 

rather than an electronic effect u 3_ and 4-substituted mxidee ahow little variation in 

yield. OnlyY$of eaobenseneroe obtained from azoxybexnzene and nitro aompoundawere 

inert under the reaotion oonditione. Thie implies the reactivity sequence 

The method appears to be of potential value for deoxygenation of heterocyelic 

B-oxides (and other amine oxides) and should complement existing procedures (5). 
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