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Abstract.- The formation of selenium containinu b products during the reaction of selenium 
dioxide with hydroxydiolefins has been confirmed through the synthesis and reactivity studies 
with selected model compounds. The Iholstion of X-oxa-3-selenabicyclo[3,2,1t~5]octanes and 
dimeric selenium compounds has been observed with cyclohexanic and cyclopentanic derivatives. 

In a previous study on the s)nthrsih of a I~n;tl!l derivative obtained from natural sources,l we observed 
the formation of selenium containing compound\ during the selenium dioxide oxidation of Iinalyl acetate.:! 
Afterwards, we have observed that this secondary reactton is the responsible for the main reaction products in 
the treatment of linalool under the same condition\.1 We have now initiated a more detailed study of the 
reaction of other hydroxydiolefins with selenium dioxide. in order to know the general character of this 
transformation and to gain a deeper insight into it5 m~chanisln. 

With this purpose we \ynthrsized ?-hydr-ox! 1 ,&tholeflns according to scheme 1, by allylation of 
ketones followed by treatment with VII~LII~,I~~~~\I~II~~ bromide. The model compounds obtained were 
subjected to treatment u irh Se02 in merhanol ,I[ rrtlu\ until the complete disappearance of the starting 
maternal was observed by l‘I.C 

Frc~n the reactIon nllxw~e. sclrmtmi cor~~a~n~r~~ piottucrs 2-4 together with a lower amount of allylic 
oxidation products 5 were Isolarrd. -1 The t;itteI .~rt’ the u\tlal pruducls from the treatment of olefins with 
selenium dioxide. reaultin? from rhe erle-rra~tl~~ll/7.i-~iginatropic rearrangement/hydrolysis.5 Their 
stereochemist? was trnequi\ucally r\tabllshed b! the formation of their acetonides IO.6 

The selenium compounds h,lve t\co difterrnt htructu:cs: type 2, derived from the addition of a 
methanol molecule, and dimerIc type5 3 and 3’ (h)nlmctrli) <11111 1 (no symmetric], derived from the addition 
to two molecules of the substrate. The reactIon of 2 \~iltl hydrogen peroxide7 to produce aldehydes 6* and the 
nBu~SnH/AIBN reduction” of dimc:I-lc compound\ 3+3’tJ. I(> hydrocarbons 7-V. support the smlctures of 
these selenium products tSchrme 7). These result\ c~ont’~n-il the 5 ~lcnc~-al c,haractrr of this kind of reaction with 
the i-hydroxy- t .h-d~olefin \ub\tructurr, that L\,I\ \u\pected tollowlng the results obtained from linaloot. 
Thus. the presence of one hkdr-ouyl ~rou[~ 111 an .idqu:t~c \p,lti,ti disposition fa\ours the addition reaction of 
selenium species to [ht’ double bond, of the rnott‘it~lr. in rn;lJor esren,ion and with different results than those 
observed for linalyl acetare. The difference bctwern dirners 3. 3’ and 4, lies in rhe relative stereochemistry at 
C-2 in both sides of the dlmrr rhat cdn account for the zpectr.,ll dlfl‘erences (moieties of 33’ and 4 with relative 
structure cis between vinyl and C-Se different to those nluieoca of 3, 3’ or 4 wirh rel:ltive structure truns). 
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i: H202(30%)/CH2Q 0°C: ii nBu$nH/AIBN/CoHh 2h.rcflux; ~1: (CH3)ZC(OCH&/AccIone~MSCI 5h. r.t. 

Scheme 2. Reaction of 3-hydroxy-1.6.diolefiw with ScOz and further transformations of Ihe reaction products -> 

The reaction can be explained as a double electrophilic attack of a selenium species to both double 
bonds of the molecule, completed by the intramolecular addition of the hydroxyl group and the attack of one 
methanol to produce compounds type 2. Dimeric compounds can be explained as result of the initial attack to 
the allylic double bond completed by the intramolecular addition of the hydroxyl group, followed by a second 
attack of the selenium to the other molecule of the starting material (Scheme 3). The actual Se species (SeX2) 
responsible for the selenium products must be a reduced selenium produced in the allylic oxidation and other 
reactions with non isolated organic material. More detailed studies with other hydroxydiolefins carrying other 
substituents and having different separations between both double bonds, as well as the study of the effect of 
modifications in the conditions of reaction and the reactive species of selenium, are now under progress. 

[R@c$yg 

n 

Scheme 3: Mcchamsm propos;~l lor the fomauon of 2-4. 
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