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MBTHWYMEROURATIOH OF TRAM- AND OIS-1,3-DIHOHB 
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(Laboratorio do Quimioa Organioa, Departamento de Quimica e In&. qrimlom, 

Univennidad IVaoional de1 gur, Bahia Blanoa, Argentlnm) 

(Reoeived In WC 25 September 1972; rooopted for mblioation 11 Ootobor 1972) 

It in genonally agreed that oxymer&ation of simple unetrained oleflu 
ir l tereoepeolfio’ and that ewh geemetrio ieemer reaote to give ite 
oharaoteriatio diamtonomer unoontamineted with the other. Furthermore,’ 
it has been pointed out2 that In thee. caaee diaatenoioomere are normally 
not interoonvertible. Tbue 1,3-dipheoylpropeaone (I) haa been reported to 
reaot with merourio aoetate in methanol to form 2_aoetoxywrourl-+methoxj- 
l,+diphenylpropanone (II) es a pure dlaetereomerio product3 although itr 

configuration doe6 not eeem to have beon studied. Reoently Bloodworth and 
Bunce4 deeoribed the ot-methoxymercurstion of (I) but did not give any 
oonfigurational information. 

In this note we report the remulte obtained frw a relatively more 
exhaustive study of the said reaotion3. We now find that the reaotion of 
both the & isomer (Ia) and Wane isomer (Ib) of 1,3-diphenylpropenone 
with merourio aoetate in methanol givee a mixture of diaetereoieomere. It 
wae further observed that the oompoeition of the mixture is independent 
of the geoisomerio nature of the etarting oompound (I) being in both case% 
oa. 7~3 with respeot to S,R- (I&) and R,R-2-eoetoxymerourL3-methoxu- 
1,3-diphenylpropanone (IIb)+. 

The oonfigurationr, of oompounde (IIa) and (IIb) were aeeigned on the 
baeie of the NIUR epeotral data. In viow of the relatively eosll 

5 oonformatlonal preference of Hg, for example in oyolohoxano eyateu , and 
taking into aooount the faot that eterio repulsion ahould normally domad 

+ ?or eimpliolty only ono of oaoh pir of l n8ntiomere nil1 be mentioned. 
The product proportions wore determined froa the area6 under the uthoxy- 
proton resonanoe peake.Spectra were reoorded on a Varian A-60 inetrument. 
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ae possible, it 
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away from eaoh other 
diastereomer would 
substituente have a 

Wane orientation (@'a" for S,ti and "b" for li,d). Further, since the 
validity of the Karplue equation6 has been shown to hold good for 
cyclohexene methoxymercurials 1,7 having maximum values of coupling 
constants of approximately 10 Hz for the two vicinal axial protons, it 
seem8 reasonable to aesign the higher value of the coupling constant J 

293 
to the diaetereomer R,R. 
'Phe corresponding coupling constants an9 chetical ahifte for (IIa) and 

(IIb) are given below. A fairly good agreement of these chemical shifts 
with those observed for 2-bromomerouri-3-methoxy-1,3-diphenylpropanone 
may be noted. 

Ohemioal ahifte and coupling constants+ (J2 3) in S,R- (11s) and 
R,R-2-acetoxymerouri-3-Irethoxy-l,3-diphe~ylpropanone (IIb) 

Diaetereoisomer Protons Chemioal shifts (T) J2,3 (Ha) 

(11s) 
Y2) 
?3! 

5.42 
4.04 

0CH3 6.72 

6.8 

(IIb) 
%I 5.25 9.8 

4.76 
6.78 

+ These values refer to solutions in CDC13. !lUS was used aa internal 
referenoe. 

It ha8 been further observed that tilt, corresponding produst of 
oxymerouration of (Ia) and (Ib) in methanol with or without perchloric, 
nitric, hydroahlorio and aoetio aaid, or their respeative lithium salts 
i.e always a mixture of the ditistereomere (IIa) and (IIb) formed in the 
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same proportion (ca. 7:3) in each case The NjIR speotral examination of 

interrupted reaction mixtures indicated absence af a possible 

isomerisation of the starting geometrio isomers (Ia and Ib). 

Attempts to separate the diastetiomeria mixture by fractional 
crystallization from methanol showed that after the separation of the 

S,R isomer, the residue has the same compoeikion as that of the original 
mixture. This seems to indicate that there takes $lnce a gradual 

traosformation of the R,R isomer into an equilibrium diastereomeric 
mixture from which tile separation of the R,R isomer does not seem to be 
possible. Additional observation of interest in this oonoeotion ootw~ists 

in the fact that methanolic solutions containing o:lly the S,3 isomer with 
or without added aoetia aoid (in the same concentration as results from 

the oxjr~~erourstioo reaotion), when allowed to stand for intervals shorter 
than the reaction pe.riod were finally shown to contain a mixture of the 

corresponding diaster-Gscmcrs of the same oomposition as the original 
reaction produat. 

Thus, the observed interconversion of the dirstereomeric oxymercurials 
which points to the fact that they cannot be considered as independent 
adducts, makes it desirable to interpret our resulfs in the light of an 
apparently contradictory stereochemical nature of the reaotion'. It seeme 
possible to assume that the mercury or” these compounds is ionisable 

because of its location adjaoent to the oarbonyl group as has been 

previously suggested8, and that the mixture of products is the result of 
an equilibrium established after the oxymerouratioa reaation. It aeems 
reasonable to postulate the formation of an internediate of type u at v 
which suffers transformation by oonformational isomerisation and 

nigration of mercury from one side of the enolate ion to the other (" b' I'). 
If the conversion of each e,lolate ion intermediate into the corresponding 

diastereomer is rapid, then the ratio S,R:H,H will depend on the energy 

difference between the two equilibrium intermediates. The higher 

stability of " a' " which ,vould be responsible for the greater proportion 
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of the S,B isomer in the mixture is oonaietent with the postulation of 
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preferred orientation for meroury and oxygen on adjaoent oarbon atoms 
aa being puche'. 
We wish to thank the Ooasejo Naciooal de InvestQaciones Oientifioaa y 
Teonicae, Argentina, for a researoh fellowehip (tb A.D.A.). We are also 
grateful to Prof. A. Rahuvsn for his interast. 
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