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Abdrmct-SVinyl-1,2,5-thiadhk is prepared by diGrent mctbods: by oaapot reaction from 1,2,MiadhAe, by 
cyclizathn of 3,4-dhmiwl-butene, and by the Wti procuh either from 1,2,5-thiadiazolylmcthylenctriphcnyl- 
phosphorme or from 3-fonnyl-lJ,MhdhAe. !iome physical and cbcmkal proper&s arc dcscrii. 

Some stable beterocycks may be transformed by suitable 
reagents into functionali7Sd acyclic systems; therefore 
they may be considered to be masked forms of such 
groups. Assuming that this could be exploited in the 
prepamtkn of polyfunctionalixed polymers, we focussal 
our attention on Ivinyl-12J-thkdkxole 1 a.9 starting 
mataial for the synthesis of macromokcuks containing 
l&dkmiuo, diimino, or dicarbonyl groups. 

This paper deals with the synthesis of 1 which was 
carried out lkst by conventional preparations, then by 
one-pot procedure starting from the unsubstituted I~>- 
Me. We found that 1,2J&kdkxole gives com- 
pound 1 by reaction with vinylmagnesium chloride, then 
with sulphur dichloride (Scheme 1). 

Under the conditions examined, the method affords 
only 15% yields; nevertheless, apart from its theoretical 
interest, it is a simple procedure and it makes use of 
easily accessible reagents. Yields varied with other sul- 
phurating agents in place of sulphur dichloride, reaching 
HI% with l-piperidinesulphenyl chloride,’ and 10% with 
sulphur monochloride, while they dropped to zero with 
tetrasulphur tetraniuide, or with l,l’-thiodiimidaxole.2 

Themecha&nofthereactionprobablyinvolvesas6rst 
step a nucleophilic attack at the sulphur atom and cleavage 
oftheringinanalogytowhatisknownfordisubstituted 
lJ$thSar&s.” The chemistry of the process appears 
to be rather complex, and therefore any further discussion 
onthismatteris necessarilypostpork4iuntilfurtberdataon 
the behaviour of other substrates and reagents are avail- 
able for comparison. A further point of interest in the 

reaction of Scheme 1 is that other Grignard reagents give 
analogous results a&rding, sometimes in good yields, 
other 12J-thkdiaxoles. 

The other preparations of 1 started respectively from 
3,4diamino-l-butene’ 2, or, by Wittig reaction, either 
from 1,2J&adiaxolylmethylenetriphenylpbosphoranesS 
3 or from Sformyl-lfJ-thiadiaxoles*’ 4 according to the 
reactions of Scheme 2 (see Experimental section). 

The cyclixation of 3,4diam&l-butene with N,N’- 
ditosylsulphur diimide, in double stoichiometric amount 
to avoid the formation of the dihydrothkdkrole 
derivative: gives rather good yklds, but the preparative 
value of this reaction is limited by the tedious pre- 
paration of the diamine. Other traditional cychxing 
agents like sulphur chlorides in place of N,N’ditosyl- 
sulphur diimide were discarded owing to their high reac- 
tivity towards double bonds. 

The laborious preparation of reagents represents a 
disadvantage also for syntheses starting from 3 or 4. 
Moreover 4 is unstabk while 3 if not under very dry 
conditions gives some 3.methyl-1,2,5-the, which 
causes a very di5cult puScation of the compound 1. 

Tbc mokcular structure of 1 is clearly proved by 
ekmental analysis and IR and NhfR spectra. Moreover 
compound 1 is easily oxidixed to 12J-thiad&ole-2 
carboxylic acid by potassium pcrmanganam, and 
brominated with bromine to the racemic 3-(1,2diim~ 
ethyl&&5-thiadiaxole 5. 

Compound 1 forms a stable complex with metal ions. 
With an aqueous solution of cadmium chloride, 1 yields a 
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Scheme 2 

white crystallme precipitate which is indefinitely stable in 
a closed vessel and easily releases the thiadiile 
product by distillation of its aqueous suspensiou. 

Compound 1 easily polymerizes and cqwlymerizes 
with radical iuitiators yielding macromolecules contain- 
ing 1ZRhiadiile rings. 

-AL 
IRspectrawererecordedoaaPerkM?hner225specnop~ 

tometer. UV spectra were de&mined with a Gary 14 spec- 
tropbotometer. NMR spectra were run on a Jeol PS 108 instru- 
ment @fe,Si as intemaJ star&d). 

~vi4yl-125-thbdbxo& 1 
M&Ma). A TJW soMion (65 ml) of 0.18mol of vi& 

mag&um chkride under Ns was ad& to 120 ml of anhydrous 
ether, cooled to -5tP, and treated dropwise under stirring in 
ahcut 2 h with a solution of S.Wg (58.%mmol) of 12~ 
axolein65mtofanhydrousetberTbemixturewassthredat 
unchar@tempemturefor2.5h,tbenitwa.9beateddropwise 
during 2 h with 9.26g (89.93 mmol) of puritkd SCI, (b.p. 59’) in 
8Omlofanhydrousether.Aftertheaddiithecoldbathwas 
removed and the stirring continued for 3h. Tbe mixture was 
treatadwith400mlofwata,acidifiedwithfew~ofbydro- 
chloric acid and subjected to a rapid steam disti8atior~ The 
distillate, about 28Oml. was Mutated with ammonium sulphate, 
extracted with peroxides-free ether. and drkd over anhydrous 
sodium sulphate. After removal of the solvent the residue was 
added with potassium hydroxide Mets and distilkd under 
nitrogen at reduced pressure. Compound 1 (0.972 g, 8.67 nunol) 
was collected at 58-51Y19Torr and put&d further by elnting the 
product from a 25 mm diameter column of 70g of FionsiJ (30- 
68 mesh; B.D.H.) with n-pentar~ther (90: lo), and subsequent 
distiIlation. n&’ = 15435; A- (i so-o&me) 218~1 (e 7100, fine 
sbucture). 276 nm (c loeoO), 281 MI (c 106Mt); v, (tilm) 1630. 
1417, 986, 931 (vinyl), 831. 788. 610, 511~~’ (ring); 6 (neat; 
Me& ext. ref.) 8.38 (1H. s, ring proton), 6.62 (IH, q. vinyl CH), 
5.80 (lH, q, H,- of the CHs 8roup). 5.26 (lH, q, H‘+, of the CHx 
group). Found: C, 42.96; H. 3.67; N, 24.79; S, 28.73. C,H,NsS 
&p&s: C. 42.84; H, 3.59; N, 24.58; S, 2859%. 

M&Mb). A mixture of 6.891 R (18.6Ommol) of NH’- 
ditosylsulphi diimidcp 80 ml of anh~~u.9 carbon tetrachGide 
and 0.660g (7.66 mmol) of 3,4dkmhm-l-buterm was stirred 24 h 
atroomtemp.,thenitwesfiltaed.TbeBltratewaJwashedwith 
few milliliters of water, dried over anhydrous sodium sutphate, 
distilled up to the removal of the sotvent, added with few pttkts 
of potassium hydroxide and distilled as mported u&r 
method(a). Yiild of 1 was 0.192g(l.71 mmol). 

Methf(c). A 58.95mmol sample of gaseous formaldehyde, 
prepared by heating 1.77~ of paraformaldehyde. was carried by 
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Nx through a solution of 21.12g (586Ommol) of well purifkd 
1,2,5&kdkxolyhnethyknetriphe.nylphosphorane 3 in 15Oml of 
anhydrous methylene chloride, m&a&d at 0” under stirring. 
The bubbling decolourized tbe solution up to cream yellow. The 
icebatbwesrrmovedandthesolutionwasstimdforI5min. 
The reaction mixture, quenched with 25ml of 7M aqueous 
sodium hydroxide, was shaken for half an hour, then it was 
treatedwithwater,distitkd,andhandkdasdescriiunder 
method(a). Tire disti8ation over potassium hydroxide pellets 
yielded 3.OZg (26.93 mmol) of 1. Littk lower yields were 
obtainedbyquenchingthereactionwithwater,orwithetbanol, 
or with ethsnolic solution of potassium hydroxide, rather than 
with aqueous sodium hydroxide. 

Met&f(d). A mixture of 110 ml of a OSN et&real solution of 
sodium etboxide and 14.64s (40.98 mmol) of methyitripbenyl- 
phosplumium bromide was stirred for 2 h umkr Nr, then treated 
dropwise with a sohrtkn of 5.81 g of crude 3-formyl-1,2$thiadi- 
azoleinSOmlofetherandstimdfor3hafterthe~~ition.nK 
mixturewasquenchedwithwateraruttreatedasdescriifor 
method(a). 3.81 g (3397mmol) of 1 were coll& after dik 
tilktkn over potassium hydroxide peUet.s. 

Comlmund 1, treated with a 30% aqueous solution of cadmium 
chloride, gave a stabk white precipiie. This solid complex 
regenerated compound 1 by distiUation in aqueous suspension 
slightly acid&d with sulphuric acid. 

A 0.164g sampk (Mmmol) of 1 was treated by drops at 
room tempemture with an aqueous solution 0.M of potassium 
permaneaaate up to a persistent colour. The sotution, by tlttra- 
tiw, evapomtkn at reduced pressure, acid&&n with sulphuric 
acid and extraction with ettmr. yielded 0.185g (1.42mrrml) of . . 
I_ e3uIrboxyfk acid which, after sublimatioa. 
exhii melting point and JR spectrum coincident with those 
known’0 

Asohrtknof0.83g0.4Ommol)of1in2.5mtofhenxeocwas 
treatedbydropswithbromiaeup~opersistentcolour,thenitwsJ 
kttostayforl0h.Afterdecoburixingwithactivecarbonand 
nlwving the solvent at redwut plissure, tk residue was 
treated with anhydrous ether and crystaUixcd by slow coolin at 
-70”. l.%g (7.21 mmol) of racemic Yl&fii~WW5- 
thkdkxok 5 were obtained which, after o&r three crystal- 
lixatkns from ether, melted in sealed tube at 225”. v, (tibn) 
838, 793, 688, 520 (ring), 589cm-’ (C-Br); 8 (CC&) 857 (lH, s, 
ring proton). 5.45 (lH, q, aliphatic CH), 4.29 (lH, q, methylenic 
Hmru). 4.02 (1H. q. methyknk H-k); gmGrra& govclrz and 
tmns couplim constants arc 10.0. 55. and 9.8~~ rescectivelv. 
Found: 6, 17.84; H, 150; Br; 58.87; N, 16.23; ‘s, 11.85. 
C,H.&N2S reouircs: C. 17.67: H. 1.48: Br. 58.76: N. 10.30: S. 
11.7956. 
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