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Abstract - The first stable 2.3-methyleuethiirane. 2,3diizqropylidene- 
thiirahe 2, was prepared by pyrolysis of lithium salt of tosylhydrasone of 
2,2-dimethyl-4-isoprcqylideoe-3-thietaoone. The desulfurizaticm of 5 by 
phosphines and carbehes gave 2,5-dimthyl-2.3.4~hexntriene II. 
Photosensitized oxygenation of 5 gave acetone via (2 +2) cycloeddition 
of a double bmd with singlet oxygen. KPBA oxidatim of 5 afforded 
the desired corresponding sulfoxide ~quantitatively. 

Special interest has long been focused on the synthesis of three men&red rings bearing exocyclic 

double bonds. Among these are methylemcyclcprqmhes (l),l-' allene oxides (2),lom1* alleoe 

episulfide (3)13'14 and methyleneasiridines (4). 
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mhrgo reactions at nearly every site co their skeleta. Ih 

interconversion (7*8$9 or 7s 8'+9), as has been 

theoretically in@icated and experimentally demonstrated, and produces a wealth of canplex ard 

interesting chenistry. 
15-18 

X- 
I 8 

Despite their potential works for methylehecyclcprcpahes, the fewexanples kncwhof dimethylene 

derivatives involve dimethyleoe(alkyl)cyclcprcparm 2, 
19 

which have sass interesting properties 

resulting fran ccmjugateddiems. We recently reported 20 synthesis of dimethylenethiiraoe 5 and 

its reactions, the first dimethylenecycloprcpaoe containing heteroatun, through rearrangement 

of sulfur ylide via intrmolecular carbehe reactions. 
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According to Kellogg's n&had, *l 2.2-dimethy1-4-kcprqYy1idene-3-thietanooe &(I was prepared by 

ringcontracticnof five-maker edringketo mrbens amtainingsulfur. 

n-Hexane 

lb2 thietanwe @was treatedwith excess to3ylhydrszine for a fewminutes in the presence of 
catalytic aKxlnt of BE'3 etherate in ethanol at 50-70°C. yielding hydrasone 11 in 30% yield along 

with considerable mt of unreactgd E (cd. 40%) by chrcmatographic separation. Hydrogen 

chloride, toluenesulfonic acid or acetic acid as amum catalysts did not give the correspo&ing 

hydrazone 11 except BF3 etherate. One of the reasons simuldbe the instability of the hydrazone 

under drastic andprolongedreactioncomditicm. 
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The purified hydrazone lJwas treatedwithequimolar of n-BuLiat -70°C in drytetrahydrofuran amd 

the resultinglithiun salt (12) ofuwas subjected to the cannon vacuun pyrolysis at 130-150°C 

(at ~1.10~~ tom). During the pyrolysis, nitrogen ms evolved and colorless crystallim solid ms 

collected in aliq. nitrogen trap. The solidmaterial wss purifiedby silica gelcolum 

chranatography using kxane as an eluent (70% yield) and showed np. of 42.5-43.5"C as colorless 

stable crystal. The structure of awas suggestedtobe diisoprcpylidenethiirane fran its 

spectroscopic data. lw1Hm spectrm of 5 shows resonances at 1.97(s, (H3 x 2). 2.05(s, 

M3 x 2), ppn characteristic of its C2 symmetry. Sinple 13C WlR of four signals at 115.5 (s), 

111.3(s), 23.0(q), 22.7(q) also supports the structure 5. The exact structure of the thiirane~ 

was determined by X-ray crystal structure analysis. 
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Tbemleculeisalmcstplanar. Ihe C -C! -C and C2C3-C5 angles (149.7' and 159.6') are similar 
4 2z3 

tothoseinmt&lemxyclc@tmpam(l5O"). Itindicatesthatthisteminioftbediene 

chmmqhere are separatedbyagreater distance than in noxmal cisoiddienes in asolid state. 

As for tk. mxhankm, ths ring cmtractionof tine20 ~derivedfrunthepyrolysisoflithiun 

salt12mayaffti thz tbiirane~viaanint~ - afbicyclicsulfurylidef4. Theprrxiuzt 

f! is named aadiisqrqyliderHhii.ram rx 'thiiranoralialene". 

w Thiiranor~ialene 5 was treated with tri-n-butyl @m@ine at 130°C for 

2 hrs to give 2,5-dimsthyl-2,3,4-kxatriene _II in 60% yield. However,6didnot react with 

triphenylpbmphine mder thesane conditions. Reaction of 6 with carbene produced fran 

dimethyldiazmalonate also gave desulfuri.zatim prcdoct 11 in 50% yield. 

(n-Bu)3P 
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Metbyllithiun a& ethylmgnesiun chloridewhichare krmmtobe demlfurization reagents far 

tbiiraneS.23 did not react with 6. - 
Irrxliatim of~byhighpressuremercury~resulted inca@exprcductmixture. 

Altknqhthiiramxz arewz!U-knowntoreactwithacylchloride givingringopeningprakct, 24 

2 did not react with acetyl chloride as an electrqhile at all. Treatmentof~withtriathyl 

oxoniun 2,4,6-trinitrobenzene sulfonate, a strong electrcphile, gave ccnplex mixture in steal 

of thiiraniunsalt. 25 

Oz,'TPP/hu 0 
DNPH - +N,.j=&NO, 

NO2 

Photasensitized oxygenation of a*ve acetoneprobablyvia (2 + 2) cyclo&iition of singlet 

oxygen with the double Ixmd. KPBAoxidatim 0ffji.n di&loranethane atca. 0°C gave 

readilydesireddiis~r~lidene~iraneopride,thatis'thiirancorelialeneS-aKide~in 

quantitative yield. 

eq.MCPBA 
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The sulfoxide 16 is colorless crystal having np. 58.0-58.5"C rrnd - labile than sulfide 5, 

slwly wing to unidentified onplex even at -20°C. The IR absorption at 1035an-l is 

characteristic of S-Ovikation. 13C MI? spectmn of 16 shms the olefinic carbm rescoance 

dawn field shifted at 131.2 sod 125.2 ppn, anpared with those of 5 (Ill.3 amI 115.5 ppa), owing 

to electron-witMrawiog sulfoxidemiety. 

Insmaary, the firstdimathylemcyclpropama amtainiog hstematcm, "thiiranor&ialene~ 

was syotksized by the ring contraction of carbexxz of isoprcplylidene thietanone13. - 
ThaX-ray crystal analysis ofbrevealed the unigus structure of hste.ro(3)rtiialeoe. 

Attenptedrexticos of~withseveral desulfurizingagents suggestedextra stabilitytcmrd 

desulfurisation reaction or ringqeningreactico. Photasemitized cgrgenation ofdgave 

acetax as the C=C double bond cleavage prcduct, similar to usual vinyl sulfide. 26 

!mak9iredthree-mEnber ed ringdiene, thiiranoralialene sulfoxide~, was easilyobtainedby 

the oxidation of 5 with MZPBA. 

-- 

41 MlRspectrakererecorded at 6CMi.z with a Varian pS36OA spect-raneter; ckmical shifts ($1 

are expressed in parts permillico down field fran internal stamdardtetranethylsilane. 

13C M4Rspectrawzre obtainedon a JECL-FXO9OQspectmnete.r. IRspectra~ecbtainedm 

a Hitachi 260-50 infrared spectrameter. Intensity data for X-ray crystal analysi.5 ware collected 

cm aNICC&El'autamted four circle diffractanzter. Colaxnchranatographywasperfomedbyuse 

of Merck Kiesegel (70-230 mesh). 

Wd2.24' ~-p+~~liaEmk3-l+‘ - 10. Preparation of tk thietanooe 

g was carried out according to literature. 
25 

lb a solution of~,~'dibranoisobutyrile 

(421g. 1.4 ml) in 6O&nl of msthanol was slcwly &led scdiun sulfate (337g. 1.4 ml) in 1 liter 

of msthano1. After stirring forlhr, metham1 was rmovedtohalfvoluneuoderreduced 

pressure. lhs residuewas extractedwith large voluos of water amdpentaoe. The axnbined extract 

was driedover anhydrousmagossiunsulfate and concentrated mde.rreducedpressure. There&due 

was distilled under reduced pressure to give 2,2,4,4-tetrmethyl-3-thiolanedione (1059, 43%): 

b.p. 65-67"C/2mMg. Tkn, to a solution of thiolanedicme (105g. 0.61rml) in 1OOml of methanol 

was added tosyl lr,drazide (113.59, 0.6lml). After stirringwernightatrcmntmperature, pure 

hydrazohems precipitated. Pale yellow crtystals wz.re filtered, washed with cold methanol, 

and dried in vacua (ll3g, 55%). Then, to a suspension of thao( -ketohydrazoce (1139, O.ltil) in 
pentane was addedsadiunhydroxide dissolved in 5OOml of water. Themixturewas stirreduntil 

tk suspemsicm almostdisappaared. Pentaoelaye.rwaswaskdwithwateraoddriedmerani@mus 

magoesiun sulfate. Solventpentane was removed tierreducedpressure ard the -diazoketooems 

aystallized as yellow crystals (61g, 100%). 

The o(-diazo)ceotne (509, 0.2711~1) in 1OOm.l of isccctans - gently refluxed for 4 hrs. 

Themixturewas, then, evaporatedand theresiduewas 2.2dimsthyl-Gisopropylideoe-3-thietanone 
(42g, 100%) which was used in ths following reaction without further purification. 

lmyllhJ&uam~2.2~- --/14-/m -++- - - ll. To a mixture of g (309, 

0.9lmol) and tosylhydraside (1OOg. 0.53mol) was added BF3 etherate (1M.l). After refluxing for 

4Omi.n. the reactionmixturewas neutralizedby aqueous sodiunbicarbcoate endextractedwith 

dichlomnethsne. The extract was dried- anhydrcusmagoesiunsulfate. Thepn-ificatimwas 

acca@ished by eluting m silica gel with bensehe (l8.5g. 30%; 10 recover - ed 11.8g. 40%): k 

MR(CCC13) of 2:s 1.6O(s.W), 1.76(s, 6H)., 2.03(s, 3H), 2.49(s, 3I.0, 7.39(d, M, J=8.4Hz), 7.93 
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(d, al, J=8.4Hz); 13C W(CCCL3)& 21.2(q), 21.6(q), 26.8(q), 57.0(s), 123.6(s), 129.1(d), 129.6 

(d), 130.6(s), 134.6(s), 144.3(s), 159.0(s); IR(CIC13) 3225m. 297Om. 292Ow. 1350s, 1165s an-'. 
__ 1y ---- -6. To a soluticm of tlas hydrazone 11 (3.249, l-1) in 50 ml 

of dry tetrahydrofuran was &led n-butyl lithiun (l-1) at -78°C. 'Ihereactionmixturewrrs 

*wrmedtoroantanperatureandwstransferredtoanxlndbottanflask,and~tetr~f~ 

wasrenwvedunderreducedpreasure. The flask was fitted with a cold tra (liq. nitrogen) and 

was carefullypyrolized at 130-l5O'C under reducedpressure at ca. 10-4mWgusingavacuunline. 

Almcetpne crystals of aware collected in the cold trapandwas purified by silica@ 

chrangatcgraphy (eluent: haxane); Yield of 5 is 98%, colorless crystal, np. 42.5-43.5"C; lH 

t+lR(CIC13)~ 1.97(s, @I), 2.05(s, 6H): 13c rWR(CDc1 )S 22.7(q), 23.0(q), 111.3(s), 115.5(s); 
11 

IR(RRr) 2960w, 2900w, 2850w, 144Om. 1360w, 1060w an ; m, m/e 140 (M+); Anal. Calcd for 

C8H12S: C, 68.57; H, 8.57; S, 22.86; Fcxmd C, 68.69: H.8.66; S, 22.59. 

R -- oE6uithWiwF- _-- . A solution of 2 (14 mg, O.-l) dissolved in 0.4 ml of 

tri-n-butyl phoaphine was heated at 130°C using an N4R sanple tube (5 nmq) as a reaction vessel. 

After heating for 2 Ins, theprcduct_~separatedbyCIC as identified by lH tNRandmass spectra 

and themelting point. Yield was determined by lH t+lR integral (60%). Similar result was obtained 
with tris(diethylanino)phosphine. 

RamzGm~6rithDi~~U@- 
_ _ 

-.intfie-d~Ib - -_. lb 

a mixture of 2 (14mg. O.-l) and dimat& diasanalonate (47.4mg. 0.3rmol) in 0.3ml of dichloro- 

methane *as &ded his-rhzdiun diacetate (0.2mg. 4.5 x lOa nnol)usingthesrmpletube asthe 

reaction vessel. After allowing to stand for 2 hrs to ccnplete the reaction, gwas purified by 

~andwasdet~inedbytl~andnrassspectraaswellasthemeltingpoint. Yield was 

determined by lH IWR intergral (61%). 

Ib‘ ._ _ _ d 6. A solution of 5 (54m3, 0.37muol) in 30 ml of chloroform was 

photoirradiated in the pr-ence of ca. 7Omgoftetraphenylporphine as sensitizerwith SO(kJhalogen 

1aTp forlhr. Disappearance of 2 was monitored by thin layer chranatography (silica gel/benzene). 

To the reaction mixture was added 2,4-dinitrcp~nylh@razine (1OOmg. 0.5tnnol) and catalytic arcunt 

of acetic acid. Tlxaresultingmixturewas refluxed for 2 hrs andevaporated. The residue was 

subjected to colurm chrcmatogr& (silica gel/dichloranethatsa) to give the coming hydrazcme 

of acetone as yells crystals (49.&q, 37%). np. 125-127'C. 

~~(IEwA)O'--- d6. To a solution of 5 (14Omg. l.til) in 

20 ml of dichloramethane was added solid MCPBA (19Omg) at O"C, mnitoring the reacticn by thin 

1ayerchranatcgraphy. After stirringforlhr, themixturewas washedwithaqzam scdiun 

bicarbonate three times to nmxxeMcwAanddriedover anhydrous magneeiun sulfate, and ancen- 

trated urrderreducedpreasure. The residue was crystallized fran tmxanedichloranethane at low 

temperature (ca. -10°C). Yield of 16 is 14'&~3, 90% , colorless crystals, np. 58.0-58.5"C; k 
IWR (CDC13) 2.17(s, @I), 2.22(s, &I); 

IR(KBr) 1035 (ys& an-'. 

13C t+lR(CIX13)~ 23.0(q), 3.4(q), 125.2(s), 131.2(s); 

waQalWTarisd6. Thecrystalhas mxcclinic space grcup Cc with a=10.973, b56.946, 

c=11.189 A, and S=102.26", 214. Intensity data wxe collected cn a four circle diffractanerter 

with graphite mhranated Cu/Q radiation. The structure was refined to a value of 0.105. 
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