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1,3-Dithiole derivatives form a large, and important, group of organic metals precursors. New examples, 
of the tet&&&lvalene CITP) and nelated families in particular, are sought after, for use in the synthesis of con- 
ducting materials with enhanced 2D, and 3D interactions, and to broaden the range of available donor potentU. 
~scntatestheneedfarJtarting~~orintermediates~chcangiveaicoesstonewderivatives.* 

Hemin we report the allylic -on of dimetbyl-1 &dithiile-2-one and the gene&on and isolatidn of 
~~ebis(~lene)-l,3-dithide-2~sfromthe~~derivative9. Theunuz~~~@stabMieneswen:used 
to prepere tetram&ylene-tctratbi&lvalenes, and several Diels Alder addncts. Bis(mcthylcne)-1,3ditbioJe-and 
~t,~~~havethepobsntiattobe~~~~g~sandotberl,~~oiesystems,via 
Diels Alder or subs&&on nactionq mspectively. Tetrametbyke-TTPs could be useful as &em~&&8 for 
pqmring TlFq and, possibly, in their own right as novel, TTF%ke, electron donors. 

T~y~-~s and ~~y~)-l,~~~ have been the subject of two previous reports. 
~hta1*attemp&dto~~y~~~1by~~~A~~reactionofbis(diox~ 
~clopenes)-~2,with~~verosults.Hawever,adiene~~aadtrappedfnnniminiumMll 
3, and, subsequently, zard et& zepor%l the generation and trappiq ofbis@etbylene)-1,3dithiol-2-one 4 and 
its dimetbyl derivative, by heating pmpmgylic xanthates 5. 
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Thedienesamexp&edtopossesstbeleaststerically hindered E,EandB&uctums aSdrawn.Th&‘HNMR 
spectra each cunsist of one sing&&’ Le. neither is detectably a mixture of isomers, hence presumably only the 
mostf3WQUdk3CXUtX has form&. Tbc singlet position is shifted 0.9 ppm downfield in 1Q; a desbii effect 
ofgimibarmaPni~tDthatdbservedforanHcloseia~toC1,butseparatedbyfivebonds,inchlon>~~~ 
pyrroloquinoxaline$ which sugges& that 10 forms as the Eisomer. This assignment is also comparable to those 
made in a study of several isomeric chloro substituted tie -fixed dienes.9 

When ~~~~e 10 was vwrmed in ~e~yl~i~l a ~c~~~ muse-yeas powder 
precipitated. This ma&al has limited solublility, ami we have been unable to grow crystals. The ‘fc MAS NMR 
spectrum contains broad features, and an irreversible transformation at 197T, was observed using difkmntial 
scanning cakme&y . The multiplet which would be expe4.3& if this compound is ~~yl~~ 12, was 
observed by FAE mass spectmmetry, the msults of which are shown in Fiiure 1. Tbe multiplet centered around 
721aroumaybedueto~~ofalsrgermoleculef~during~ofthespectro~rprobe. 
Elemental analyses values for C, Br and S are close to thorn?? expected for C,$I.&& , although the value for H 
is approximately 20% too high.’ 

~sonoftheI~~oflOaadlZ,~in~g~2,nevealthat~C=O~~h~bandismi~ 
inthe~maftht~~butthat~dieneC=C~arepregentinthesame~ti~asthey~in 
thespwnunof1O.TheC-Hstre~frexluencies are also very simik 3126 cm-l and 3128 cm-’ for 10 aMd 
thepductresptxtivdy. Adecmaseofapproximately lOOcm-‘wouldbeexpectediftbeHwasattachedtoan 
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sp’ centre. The analytical, and mass and IR spectral data are compelling evidence supporting the assignment of 
the reaction product as l2a and/or 12b, both &uctmes being possible. The yield ( - 35%) is similar to that of 
many TlTs obtained from the reaction of 1,3dithiole-2-chalcogenones and trialkylphosphites. L 

A yellow, or brown nticrocrystaUine powder can also be obtained by warming 9 in triethylphosphite for 
several minutes, followed by evaporation to a thick syrup and titutation with CH$& The poor yield, which ranges 
fromO-1396,isduetothedecreased stability of 9 in solution. On the basis of iR evidence, which parallels that 
for 12, we have assigned this compound as tetramethylene-TTF 13. However, the analytical data7 is not as good, 
probably due to impurities, and this assignment must be considered to be less certain than for 12. 

We have attempted to isolate the parent diene 4, so that it, also, might be used to react with triethylphosphite 
to provide 1, but it polymer&s too rapidly, and we have only been able to obtain dimer 11. However, as reporkd 
in Ref. 2,4 readily yields Diels Alder adducts; and we have observed that, under the same conditions that we 
use for 4, diene 9 also forms cycloadducts. These lose HRr. yielding products such as 15. Such addwts can be 
specifically targeted for use in the pnqamtion of TlTs, or other desired systems. For example, we are attempting 
to modify 15, and to obtain diadducts, e.g. from 16, to give access to bis(lTFs) and ditbidene polymers.‘* We 
have not yet obtained a cycloadduct from 10, and a similar poor reactivity would be expected of 12. 

The Br atoms must be the stabiising influence in dienes 9 and 10, and tetmmethylene-TITS 12 and 13, i.e. 
in comparison to 4, but their presence would also be expected to result in electrondeficient compounds, with poor 
donor properties. It may be for this reason that our initial attempts to prepate charge-transfer complexes from both 
12and 13, e.g. with I,andTCNQ, havebeenunsuccessful. Poordonorpokntklsmight, however, beanadvantage 
with regard to cycloadduct fotmat& teducing the likelihood of charge-transfer complex formation with 
dienophiles. 

Attempdedoxidationofeither12or13byexcessBr,inrefluxingdichloromethans,yieldedverysmall, black, 
needles, which were insoluble in common solvents. Their IR spectra reveal that the diene C=C feature has 
disappearedandthattheC-Hstretching~~hasdec~by100cm-‘.Thespectrumoftheproductobtained 
from 12 (17) is shown in Figure 2. Although the C=C and C-H stretches would be expected to move to lower 
wavenumbers if oxidation had occuned, elemental analysis of this product indicates an approximate formula 

C,oHGk,, 4. S There is no evidence ofpolybromides in its’ Raman spectrum. These observations suggest that Br2 
has added to the diene double bonds, possibly to give a ‘ITF, or a tettathioethylene. 
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Synthesis of tehamethylene-‘ITF derivatives, with better donor properties, by replacement of the Br, e.g. 
by way of Lithium-halogen exchange, may he possible, however, preparation of new dienes, from other alkyl 
substituted 1,3dithiole-2-ones, is an approach that appears more likely to succeed, and our current efforts arc 
aimedatmakingprogressinthisdilTztion. 
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