
Tetrahedron Letters No. 16, pp. 1051-1051, 1963. Pergamon Press Ltd. , 
Printed in Great Britain. 

NOVEL SIX-RING CCMPOUNDS VIA 

TEERUCTIQU OF- D IsraYLUEUIlwlTii WlXANESUUOIi!&CHLCRIDE 

W.E. Truce, D.J. Abrahem and P.S. Radhekriahnemurti 

Department of Chemistry, Purdue Univereity 

Lafayette, Indiana 
(Received 10 April 1963) 

In an earlier cobcation we reported the q yntheele of a four- 

membered-ring eulfone by the reaction of methanesulfonyl chloride, ketene 

diethylaoetal, aud triethylamlne. %!hr present report conoerne the reaction 

of methanoeulfonyl chlqrido with two equivalente of ketene diethylacetal in 

the absence of baee to yield 3,5_diethog s,k -thiacyclohexadiene-1, 

l,-diodde (I). yDElvain2 had reported a similar ~cycliution of ketene 

dietbylaootal in the preeeaoo of hydrogen flouride to produce 1,1,3,3,5,5 

kexaethnVoyclohexano,Thiohlme 

IIa III IV 

found to lose ethenol readily to form the 

iirie*1 l ttmr of phlorogluoinol. 

Carporud Iwae readilyhydrolysedin ahlgh yield to themona-ketoether 

af l lthirMruoture II or IIa. f!hi~hydro4eie product- furtherhydrolyzed, 

al~e,ia hi#~ yield, to k~tbia~-3,5_dion~l,l-dioxide (III), which 

'1.E. Truce, J.J. Baitor, D.J. Abmtua, and J.R. Horell, J. Am. Chem. Sot. 

31 3030 (1962). 

2 S.i. MoElrrin ud J.W. Weton, J. Am. chr. So& 6&, 2239 (1943). 

1051 



1052 Novel six-ring compounds No.16 

has been synthesiaed by an alternate method.3 Compound I ia l uffioiently 

acidic to react dth sodium in T.H.F. to form a deep red color with production 

of * gas I@,?). The nature of the anion (probably IV) ia now uudor investigation. 

Comutnuld I. A solution of annydrous ether, two equivalenta of ketene 

diethylacstal, and one equivalent of methanesulfonyl chloride under a nitrogen 

atmosphere at room temperature was stirred overnight. The yellow ether layer 

was separated from any solid which appeared, and the ether was removed under 

VBOUUPL. The resulting yellow oil 198 evaporated at 25-30’ at 1 I. The 

solidifisc. pot residue was recrystallized from anhydrous ethyl acetate and Pet. 

ether (b.p. 65-67’) to produce a 2+25$yield of I, m.p. 119-121’. && 

Calcd. for CgH1404S’ C, 49.54; H, 6.42; S, 14.68. pound C, 49.31; S, 6.368 

S, 14.43. The infrared rpootrum of I maa oonairtent with the preeenoe of a 

sulfone group (7.5~ and 8.5pJ, zo-0: groupe (6.1~ and 6.a) and ether 

linkages (9.1&. The XUR 

standard) lr in full aooord 

at 5.5od and 5.20 d (k0 

(methylenc, nydrogens of the 

spectrum (in CDC13 dth tetrame~lrilane ae the 

dth the rtnaoture of I. There are two eingletr 

vinyl proto.ne), a quartet OaMred &t 3.904 

ethoxyl groupe) and which overlap8 a singlet at 3.85 d 
e 

(ring mettylene protone), and a triplet at 1.35d (methyl protona of the ethoq 

group.) The relative areae were 1811616, respectively. 

compnuut II. Compound I was placed in 9% ethanol with a few drops of 

dilute aqueous hydrochloric acid. The mixture eae heated juet until rolution 

ocourred eilld then it “as cooled. Compound II precipitated in 7% yield 

(higher yields. by extraotion), m.p. 115-116 O, mixture m.p. with I 85-115’. 

The infrsred spectrum of II was in 4reement with the preaenoe of a oarbony& 

group at (6.0&, a >=< croup (6.2,&L amd the eullone group (7.45~ 

and 0.62:. The “oarbonyl” peak at 6.0~ is Indicative of a oonjugated ketone4, 

thus favoia struoture II over 118. The IfAIR epeotrum (in CEC13 dtb 

3 E.A. Fshnel and A.P. Paul, J. Am. Chem. Soo. & 4241 (1955). 
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tetXnmethy1ai1eno 8e the standard ) rhowed a singlet at 5.65h (rinyl proton), 

a quartet at 4.0 d(methylene hydrogena of the ethoxy group), 8 singlet 

overl8pping the quartet at 3.95b(methylencring protone), 8nd 8 triplet at 

1.4&(met471 protone of the ethoxy group). The relative areas were 1,613. 

The overlapping singlet in II wae about twice the are8 of the quartet, i.e., 4821 

wherese, the overlapping singlet ti I wae about one-half the area of the quartet, 

i.e., 214. Thin ie in full agreement with the etructuree. The NHE of II in 

NaOD ehowed only e-1 proton eignrla. The overlapping aingiat 8t 3.95& 

and the vinyl proton 8t 5.63dhed disappeared there wee a very strong signal 
r 

at 4.9Ol(HOD or . Tbie eu&est.ed 8n exchange of five acidic protone 

with deuterium BB 

etc. 

Compound II elorly deoolorieed aqueous permengana te ae well as bromine in 

ohloroformi but the bromine reaction wae fast after the addition of a drop of 

dilute hydrochloric acid. Compound II has a U.V. maximum at 250 rnk. w. 

Calcd. for C +tlo04S: C, 44.21; H, 5.26; S, 16.84. Found: C, 43.908 H, 5.49, 

s, 16.64. 

Comnound III, Rhen collpound II wee dieeolved in oonc. hydrochloric acid 

end the eolvent evaporated, compound III ~8s produced in a 9& yield, m.p. 

19S-200’ (d), l oft. l t194’. llhe U.V. spectrum of III in 0.01 N ethanolio 

HCl ehowed a max. at 23S m,g and in 0.01 N ethanolio eodium ethodde at 268 mk 

with en irorbertlo point at 271 "A. Thi~compnrdtotho8ppro~mated 

literah' Yaluoa for III of 260 mu_, 283 m& and 270 m,+a, respectively. 

The infrared epeotnul of III wee thet expected of awketone5 dtb the ketone 

end olefinic bands at 6.2/u and 6.3+. The broad 8nd weak enolic O-H band 

4 L.J. Bell-, *The krira-red Speotre of Complex ~leoulee,” John Wiley 8nd 

Sons, Ino., 1956, p. 136. 
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occurred at 3.75& which is in agreement with trre literature 6 . The NMB spectrum 

of III in DiO showed only a HOD or H20 si,. c-al at 4.76 suggesting complete 

exchange of the six protons. The N?dR spectrum in D&W-CDC13 solution gave three 

mqor aigncls at 6.5 d , 5.75 _d , end 4.Odeit.h an area of approx. 2,1:6. 

Tnis suggests a mirti;re of the mono and dienolic forme of IIIrqhen III - pieced 

L&Xj i,. effervesced wd fornea 3 olooa red color in ferric chloride which 

acreed wtn the previous report. &&. Calcd. for CSH604Sr C, 37.04; 8, 3.70; 

5, 19.75. Found: C, 37.14; h, 3.983 s, 19.6,. Disemiomrbmzone hmd m.p. 252’ 

(d). an,&. Calcd. for C 752D604S: C, 30.43; H, 4.35; N, 30.43; S, 11.59. 

Found: C, 30.21; a, 4.091 N, 3u.86; S, 11.29. 
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5 L.J. Dellamy, "The Infrm-red SpeOtre of Complex b%&eoulem," John Wilq 

and Sons, Inc., 19% P. 142. 
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