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The direct converrion of primary dialkyl oulfonea (I) ilrto dialkylethylenenu1foio aclde 

(II) by treatment with 0014-KOH wao recently reportede2 Verioua router, with precedenoa from 

related otudire, could lead to there rerultr (Scheme 1): Initial fornatiOn either of ~-#-di- 

ohloro eulfoner (III) or J,d’-diohloro sulfonea (IV), baaed on the Nohlorination of au1foner 

5- under there oondltionn and the conrerrion of III an well (II IV with alkali into II (and other 

producfr) via a oamon chlorothlirane l,l-dioxide (V);4*5 and conversion of V either Into a 

thilrene l,l-dioxide (VI, pathway a) or a ohloro -- & oulfonnte (VII, pathway 1) aa the direat 

precursor of II. Paquette proved that pathway 5 lr followed in the formation of II via V in 

which R, R - ~lry1.~’ But he alno ahowed that olearage tin pathway a ten ocour with alkyl 

chlorothiirane l,l-dioxidea, and from theme faoto and other coneiderationr he conoluded that 

the pathway leading from alkylated V to ethylenerulfonic acida rennined an open quemtlon. 4b 
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We have now ohown that under there conditiona E-(( dlchlorination of I ir favored over 

&N’ dichlorinatlon and other competing reectione , and that the formotion of II frw V in which 

R, R = alky1 mquirem the intermediacy of a thiirenns l,l-dioxide (VI), i.e., pathwayE ia fol- 

lowed when R - alkyl 0’ aryl. Thus, I+ III+ V-e VI A II. 

Seaondary dialkyl rulfonea aimllarly tmated are converted into mono-+chloro rulfones 

which rapidly undergo 1,3 elimination leading to simple olafinr. 3 These resultr auggeated that 

monoohloro-I must undergo gomine ohlorfnation and at a rate faster than 1,J elimination, The 

requence of 4chlorinaticm - m-a(diohlorination - 1,5 elimination wan ee&tablished by a series 

of independent and competitive reactiona : 6a 
1) Oia&octene-4-nulfonic acid (111) was produced - 

by the reaction of OOl4-KOR-t-BuOR with dibutyl #ulfone (~a) at 8o”, yielda of 45% requiring 

2 hr and yields of 75$ requiring at leaat 5 hr;2a but IIa wa# produced in>90$ yield in a eimi- 
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lar reaction of r(-ahlorobutyl butyl eulfone (VIIIa) et 25-40’ within minutee. 2) When VIII~ 

wae treated with 0014~KOH-t-BuOH at 0’ for 1 hr , 31% of r(cnn-Cdiohlorobutyl butyl rulfone 

(IIIa), 25% of IIa, and 95 of unchanged VIIIa were ioolated. 3) Treatment of an equimolar 

mixture of Ia and VIIIa with COQ+-KOH-t-BuOA at 25’ for 5 min provided 14$ of IIIa and 80$ of 

IIa wbila7pC$ of Ia and 6p of VIIIa were rscovered.6b 4) Treatment of IIIa with KOH-t-BuOH 

at 0’ for 1 hr provided about 90$ of IIa. 5) Treatment of an equimaler mixture of VIIIa and 

IIIa with KOH-t-BuOH at 0’ for 1 hr gave78q of IIa while 7% of VIII0 wae recovsred. 6) Ocu- 

verrion of VIIIa into &oatene (IX) by treatment with KOH-t-BuOH at 80’ wae ccmplete within 

1 hr. The reqwnce and relative rater of the reaatlonr zuggerted by theee data are presented 

in Bohm 2. 
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The form&Ion of II via pethway 8 war eetablinhed by two different but mutually rupporting 

methodr. Although the gemaetry of the alkeneeulfonia acids produced in similar reactions waa 

not determined by other workerr , our recent etudy proved that II ie formed exclurlvely in the 

tie-alksne etructure.2b Thie fact ehould preclude the Intermediacy of VII (pathway &),7 but it - 

ia conriztent with the direot formation of the tie-alkenyl anion (X) frw VI (pathway -).y” - 
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Definitive evidence that pathways ir followed wae derived from the oboenation that the a 

tioal mixture of cl&Z-pentene-2-eulfonlo acid (IIb) and ciz-2-pentone-3-rulfonlo acid (IIb’) - - 

wan obtained when Gchloroethyl propyl sulfone (VIIIb) s c+ahloropropyl ethyl eulfone (VIIIc) 

wae treated with 0014-KOH-t-BuOH. Theee reeults are tenable only if both reactlone proceeded 

through a c-on intermediate. While a different c-a+diohloro zulfone (IIIb and 1110) and 

chlorothiirane l,l-dioxide (Vb end Vc) would be formed in each reaction, 2-ethyl-3-Pethylthl- 

Irene l,l-dioxide (VIb) would be formed in both reactlonr and lead to the obreroed reeultr. 

Moreover, IIb and IIb’ were obtained in a ratio cloze to 181 from both reaotiono, which is cob 

eietent with the oimilar etabilitiee expected of the alkenyl anions Xb and Kb’ formed frcm VIb. 

On the contrary, If theee productr wore formed via pathway & a different isomer would be expec- 

ted from each subetrate afnce the cleavage of Vb and Vc into the reepectlve chloro carbanion la 

product determining. 4b The convereion of ethyl propyl aulfone (Ib) alao into about lrl IIb and 

IIb’ was previouely reported2a and, baeed on the data presented here, le undoubtedly lnitieted 

by the formetion of VIIIb and VIIIc. There rerulta and conclusions are almDnarized in Scheme 3. 
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The dlahlorinatlon of I wao unexpeoted rlnce dibennxyl xulfons, aleo a primary rulfone, ix 

@imply monochlorinated and converted into stllbene under thexe conditiona. 3 Thlr xurprixing 

differenoe ariaen from the foot that the cl-chlorodialkyl rulfonee undergo E-((diahlorination 

fawter than 1,J elimination Schema 2) while the 9oxlt.e order ir sxhiblted by+ohloro- 

dibenxyl rulfone.3d The faotorr re#ponrlble for this contraat will be reported shortly. 
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Converrion of I or the monochloro derivative into If wae essentially qunntitafire,8 ex- 

clurive diohlorination pro&ding the formation of rlmple alkener. The abrmce of chloroalk- 

enex and alkynea, however, wax unexpected: 100 further chlorination occurred and treatment of 

related dichloro xulfoner with bare hao been reported to proride dgniffcant amount0 of both 

products apparently via thermally induced e*truelon of SO2 fran the eubnequently formed chloro- 

thlirane dioxides and thlirene dioxidea, rerpeotively. 4,5,9 The powerful “base effect” of 

KOH-t-BuOH on rulfoner3° togothor with the indication that the relative rate of the-1 decor- 

poxiflon of dialkylthllrme dlodder 10 xubotantially lower than that of the monorlkyl or the 

aryl derlratiten9 could aaoount for the rpaclflolty of our reactions (Scheme 4). 
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R, R - alkyl k3>> k3’ kq>> kq’ 
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(a) Generally for 1 g (E 0.01 mol) of eubetrate, 4 g of powdered KOH (@$a), 10 ml of CO14, 

and/or 10 ml of t-BuOH were ueed. The $ yielda are baeed on the original eubetrate oharge. 

(b) The $ field0 of IIIa and IIa In thio run are bered on their formation only frw VIIIa. 

Prealmably pathwaybwould lead to both diaetersoieomere of VII and, therefore, to oie- and - 

w-11 since baee-catalyzed dehydrohalogenation of dlaetereomeric mlxturee of &halo sul- 

iones analogous to VII provided tie-trane miaturee while the reaction wae etareoepecifia for -- 

each dlaotereoieomer [P. S. Skell and J. I!. M&&mera, J. Amer. them. SOC., 2, 85 (1557)]. 

The yield of II directly from I ie diminished by the competitive autoxldation of I in hot 

KOH-t -EuOH . Xuch faoter bees-catalyzed autoxidatlone of bensylic eulfonee have now been 

inveetigated (0. Y. Foyer8 and G. J. FccOollum, rerultr to be publiehed ehortly). 
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