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Summarx - The molecular stxucture of the ta addition product of Hg(OAc)2 

to dzester Lhas been determined by X-ray diffraction (represented by 

formula 3) which leads to a revision of previously claimed Eadditions 

in this serres. 

Commonly accepted suggestionsabout the formation of the bridged interme- 

diates (onium ion', &-complex'b, ion-palrs2 etc.) in AdE-reactions' are based 

mainly on the observed stereochemistry of these processes. 

Hence, rare cases of ~1s addztlon always attract the attention. Some par- 

ticular types of olefine structure are believed to be especially liable to 

undergo unusual 2 additions, and the diester Lis one of them. For example, 

T.Sasaki and co-workers 3 and G,tiehta and P.N.Pandey 4a have stated that oxy- 

mercuration of diester ,l_occurs on cyclobutene moiety as z addition to yield 

the corresponding s-oxymercurials 2_(X=OII, Y=HgCl, Z=H).Similar reaction 

course has been reported 4b for the addition of iodine azlde to diester& 

aoocH3 ~~ooc”~~oocH3 
COOCH3 C 00CH3 COOCH3 

J-a 2 ,-I.% it% 
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Both adducts &(X=OR, Y=II&C, Z=E) and A(X=I, f=B3, Z:=H) were shown to 

have similar stereochemistry by chemical correlation and their 

tion has been deduced from 'H NIEQ data. 

This alleged exclusive addition has been interpreted in term of twist 

strain theory. Additionally, G.Kehta and P.N,Pandey reported "the first non- 

stereosrecific addition" of PhSCl to diester Lwhich yields the mixture of 

trans adduct, 2_(X=PhS, Y=H, Z&l> and adduct, 2 (XzPhS, Y&l, ZzE-I)' (cf.$ 

However, the thorcugh analysis of the experimental data for these "abnox- 

ma1 stereochemical results" reveals some discrepancies, which necessitates 

the revision of the whole picture. 

Firstly, it is well knovvn that stereochemistry of addition of mercuric 

salts depends on the structure of olefins 7 . Tiowever, the cyclobutene under- 

sees trans addition 8 and hence the data of Refs 394 cannot be correlated 

ivith the wealth of the other data on the structural effects governing the 

stereochemistry of oxymercuration reactions. FIoreover, iodine aaide is known 

to give trans adducts 9 exclusively and this fact makes doubtful cis-structure 

sscrrbedJ(X=I, f=U3, ZZH>'~. 

Secondly, the E addition of IIg(OAc)2 in methanol proceeds usually 

giving the mixture of acetoxy and methoxy mercursals vtihzle the formation of 

tha single methoxy mercurial is typical result for the addition process? 

In contrast, the oxymercuration of diester 'J_with Hg(OAc)2 in methanol pro- 

ceeds surprisingly Ldithout formation of acetoxy mercuration product 3V4a. 

Thirdly, careful1 examination of the KLlR criteria used for the confsgu- 

rational assignment of the compounds of type Arevealed some severe inconsis- 

tenczes in this approach G~loc These considerations allowed us to suggest that 

aforementioned AdE-reactions to 1 actually proceed as trdns addition and the 

conclusions in Refs. 3-5 are based on the misinterpretation of the % NpjIR 

spectra. 

Previously we attempted to reproduce the results of Ref. 5, but invariab- 

ly obtained only adductsA(X=ArS, Y=H, Z=Cl, Br) ' in reac-kons of 

ArSZ with diester 2 their structures have been unambiguously proved by X-ray 

method lo. 
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b.e have repeated the reactIon of 'Hg(OAc)2 with dlester I_ sn AcCH 3a&a 

and investigated the structure of the adduct (m.p.182' from ethylacetate) I2 

by x-ray techniques. Zxperlmental X-ray data Brere recorded using Syntex PZ1 

autodlffractometer, 120 KCL . Crystals of the adduct are monoclinic, P2,/n. The 

cell'dimens~ons are a=lO.L73(6), b=15.316(8), c=l2.226(6) 1, B=l12.86', 

D talc =2.032. The structure was solved by Patterson method and refined to . 
K lkl=0,07E for 2272 independent reflections. The X-ray molecular structure of 

the adduct is shown III Fig. 1 and represented 

F1g.l. I,kolecular structure of dimethyl trans- 

contrast to the suggestlons made 

III Rufs. 3a,4a . Hence all rela- 

ted x structures must be revl- 

sed or reinvestigated; 2) the 

rnL.tlal attack of the cyclobu- 

tene double bond by electrophi- 

11_c mercury salt 1s darected 

from m-srde. It 1s noteworthy 

that addstion of other electro- 

phllen 'I3 such as halogenes , 

sulfenyl halides 6,'13 etc. had 

been shown to proceed as an 

attack on the E-sz,de. Such an 

Llnusual mode of the lnltlal , 

by formulaJ. There are two 

points which are clearly evbdent 

from our X-ray results: ?) oxy- 

mercuratlon of the dlester k 

OCCWS as t2.Wn.S dddltion 1.n 

approach of au attacklng electrophile 1s probably due to the coordlnatron of 

mercury ion by two double bonds {the dlscusslon of this problem see 7,143. 

This type of an attack on diester Ahas been also observed In oxypalladatlon 

reaction 3b. 
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