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We have previously reported' the oxymercuration of some cyclic sllenes in ethanol. lhe 

only product from the reaction was proposed as 2-chloromercury-3-ethox__ cyclic olefin. lhe 

structure was assigned on the basis of elemental analyses, spectral properties and cbemicsl 

evidence. At that time we did not establish the stereochemistry of the vinylic organomercurisls. 

The present communication describes the stereochemistry of the vinylic organomercurisls and also 

the study of the stereochemistry of the chemical reduction of vinylic carbon-mercury bond vith 

sodium borohydride which will throw some light on the behaviour of the intermediate vinylic 

radical in medium and large rinCs. 

Methoxymercuration of cyclic sllelles (1,2-cyclononadiene, 1,2-cyclodecadiene, 1,2-cycle- 

undecadiene and 1,2-cyclotridecndiene) with mercuric chloride gave solid mono adducts whose l6.i~ 

data are recorded in Table 1. 'Ihe Hglgg ' -II coupling could be traced only in the low field region 

and it was completely masked by side bands of methyl group in the high field. lbe coupling 

constants indicate that mercuric chloride addition to C-9 and Cl0 sllervss gives rise to cis_ 

adduct whereas addition to C-11 and C-16 sllenes provides trans_product. 2 The genuinityof the 

satellites was further confirmed by the conversion of the organomercuriel into an iodo compound 

which did not exhibit. any line in the low field region. Furthermore, the geometry of the double 

bond was derived from tie chemical shifts of the vi.q?lic aA methim protons, which are consider- 

ably different for g& and grs compounds. 

The three possible reaction intermediates in the electrophilic addition of mercuric 

cM.oride to cyclic sllenos are a bridge ion (l), a non-planar allylic cation (2) end a planar 
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TABLE 1 

IMft Data of Cyclic Vinylic Organomercurials 

--_ 

Campound 
Allylic Mne 

=cH_ -M-O- -O-M3 -cH2- -cH2- J(Hg6=W 

(6) (6) (6) (6) (6) (Hz) 

$&ma 5.80 4.30 3.25 2.20 330 
(Gl) W,l) (s,3) (b,2) 

CllHl2OHg~ 5.80 4.60 1.40 334 
(491) (%l) (m,12) 

6.50 
(q,l) 

6.30 
(el) 

3.80 2.00 530 
Ml) (W2) 

3.80 3.30 1.30 550 
(l&l) (s,3) (m,l8) 

The numbers in parentheses give the number of protons; (t) = triplet; (q) = quartet, 
(W) = broad doublet, (8) = singlet and (m) = multiplet. 

allylic cation (3). Conversion of 2 to jS_cannot be ruled out. Elach'has recently investigated 

the oxymercuration of optically activel,Seyclononadiem end has shoun that the amount of 

recemisation depends on the mercuric salt used. Further, Linn and others4 have found out that 

mercuric chloride addition to optically active 2,3+entadiene leads to the formation of racemic 

products through the intenaedlate 2 while mercuric acetate addition is stereospecific as it 

goesthrough~ 

\ / w+ / \ 
/ \ 

ngc1 ngc1 H&l 

1 2 3 
- 

of the 

former 

When an allenic bond is incorporated in a carbocycI.ic ring, there are two modes of attack 

eIectrophiIe (H&X), one from the hydrogen side and the other from the ring side. 'Ihe 

eventually gives rise to a 2i. double bond and the latter m. Mercury(I1) addition 
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from the ring side is more hindered than the hydrogen side due to the presence ofmelhylem 

hydrogens. !4he immediate change from&to &~configuration as ens ascends ths series h 

C-LO to C-llis difficulttoconceive. If a planar sllylic cation (3) is asmnwd to be the 

potential intermediate in this reaction, one would expectC9 and C-10 sllenes should favour tie 

2i& organomsrcurisl and Cl1 and Cl3 sllenes the w compound on the basis of the stability 

of the allylic intermediate (3) in these rings. 
N 

Ihe results on the stereochemical fate of ths carbon-mrcuxy cleavage from the stereochemi- 

callypurs organomercurialswith sodium borohydride ara shownin Table 2. Ihe identity and 

estimation of the isomeric allylic ethers have been established by FMFL Past0 and Contars5have 

shown that the reduction of alkyd and sllylic orgarnnmarcurials with sodium borohydride goes 

TAPU 2 

Sodium Borohydride Wduction of Cyclic Viwlic Orgsmmercurisls 

COmpOUlld Product(s) Yield 

(%) 

&-C10H170Hga 3-methoxycyclononcns 
(2% lOO%) 

72 

3-methoxycyclodecene 
(cis. 78% 9.22%) 

54 

3-methoxycycloundecen SO 
(cici 15%; -85%) 

3-mathoxycyclotridecerm 
(cis. 15% -85%) 

76 

-- 

through radical intermediate. If such a mechanism is assumed to operate in the reduction of 

vinylic organomsrcurisls also, only the e-vinylic radical generated from c&-C10H170HgCl 

retains its confibTuration. lhe most probable reason is that the rehybridisation process of cis- - 

vinylic radical in G9 ring needed to achieve equilibration with its configurational isomer is 

prevented as it makes two collinear bonds which introduces more strain in the ring. braover, 

the &-isomer is much more stable than the @e in a nine-membered ring,6 and hence the 

product stability may dictate the stcreochemical. course of the reduction. Our results with 

organomercurials from C-LO, Cl1 and C-13 allencs point out that the thermodynamically more 
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stableiaomerpredominate~intheisameFicmixture.~ So v8 conclti that the vinylic radical. 

(d&or trans) generated in these cases is capable of achievingpartial equilibrationwithits 

confQurational.isceasr, but* radical is trappsdbefore complete equilibrationas the restits 

are tile slwie in orgamme rcurialshPmCllandC-13sUems. Similar results have been obtained 

in the lsductionofisomefic ~~~butem~vithtnl-lt_butylt;lnhydrida~ and also from the 

reductionofismwric %&loro-~hexemsdth sodiu~~naphthklenide.~ 
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