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Abstract: In contrast with literature data 
1,4-6 

the acetoxymercuration of diphenylacetylene 

proceeds to give trans-adduct, 2, the configuration of which was established on 

the basis of I36 
199 , Hg NMR and X-ray data. 

Acetoxymercuration of alkylphenylacetylenes 
l-3 

and dialkylacetylenes 
I,4 

proceeds predomi- 

nantly as a trans-addition. However, available data for the parent diphenylacetylene,l, are 

still ambiguous 
1,4-6 . First, it was reported that oxymercuration of 1 gives both cis- 

5 
trans-vinyl mercurials . Later investigations showed the formation of a single isomer 

cis-configuration 1,436 . Such a different stereochemical result for the oxymercuration 

as compared with other 1,2-disubstituted acetylenes seemed unreasonable. Therefore, we 

and 

with 

of 1 

deci- 

ded to reinvestigate the stereochemical course of oxymercuration of I. The second purpose of 

the study was to elaborate the NMR criteria for this configurational assignment, as well as 

to get a deeper insight into the NMR characteristics of unsaturated oxymercurials (cf. 3). - 

The oxymercuration of I with Hg(OAcj2 7 yielded the adduct 2 : 
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Crystals of 2 are monoclinic, a=l0.648(4), b=lO.378(5), c=7.715(7) 2 , y=114.95', space 

group P2,, 2=2. Cell parameters and intensities of 2118 reflections with I> 3a(I) were col- 

lected on CAD-4F diffractometer. The structure was solved by heavy atom methods refined by 
8 

full-matrix least square, R=O.O40 . The molecule of 2 is slightly non-planar, with dihedral 

angle HgCIC20 being 178.2'. The main result of this study is the proof of trans-configurati- 

on of adduct 2. 

We have studied 
13 
C (cf.') and 

199 
Hg NMR spectra of the adduct 2. 

199 

3- 
Hg chemical shifts 

for adducts 2 and 3 are similar (-1155.1 and -1154.2 respectively., ppm relative to Me2Hg, 

CDC13), while compound 4 3 has a resonance that is shifted markedly upfield (-1191.2 ppm). 
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TABLE I. Coupling constants 2J ’ 
HgC in R1\ 

C=C'R2 

and 25 
RI /R2 

>c=c, 
Cl,,/ 'R3 

CH in , Hz. 
H’ 'R3 

Rl R2 R3 2JHgC 2JCH 

C6H5 OCOCH3 C6H5 +266.2 +6.gb 

CH3 
OCOCH3 C6H5 +303.ga +a.4 

b 

C6H5 OCOCH3 CH3 +301.5a +8.2b 

'gH5 CH3 
0COCH3 -87 .ga -5.4b 

H H H +27.3' -2.4d 

H Cl H +319.2c +7.5 
e 

H H Cl -115.2c -7.ge 

a Ref.3. b Calc. in accordance with Ref. 12. 

' Ref. IO. d Ref. 13. e Ref. 14. 

It was found previously 3"o that 

the value and sign of 2J 
HgC 

coupling 

constants depended on the orientati- 

on of the electronegative substituent 

relative to HgCl. The existence of a 

correlation of 
2 
J 
HgC 

with 
2 
JCH for 

isostructural series was also noti- 

ced lo (b ased on the idea of the do- 

minant contribution of the Fermi con- 

tact term to spin-spin ccupling cons- 

tants of 
199 

Hg nuclei 5 . 

We suggest to use these parameters 

as a diagnostic tool for the configu- 

rational assignment in polysubstituted 

vinyl mercurials (see 
2 
J in Table I) 

Moreover, we calculated 
HgC 2 

JCH 
va- 

17 
lues for isostructural olefins (Table 1) using additive increments .-. There exists a good 

linear correlation (r=0.996) between geminal coupling constants in accordance with eqn (1): 

eqn (1) 2J 
2 

HgC 
= 27.3. JCH + 85.2 

Table 1 shows, that the 2J 
HgC 

values and the relationship (I) can be used for configurational 

assignment of vinyl mercurials even if only a single isomer is available. 
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