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A number of new fluoroaryl mercurials have been prepared, and for the corn-. 
pounds indicated the “F NMR spectra have been recorded in chloroform, tetra- 
hydrofuran and dimethyl sulphoxide. The values of q and 0: for mercury substi- 
tuents have been derived from the fluorine shielding parameters. The dependence of 
the electronic effect of mercury substituents upon the solvent, the nature of the groups 
on mercury, steric hindrance and possible intramolecular coordination is discussed. 

INTRODUCTION 

In a previous communication’ investigations of the .“F NMR spectra of some 
bis(fluoroaryl)mercurials and (fluoroary1)mercm-y acetates were reported, and it was 
shown that the electronic effect of mercury substituents is mainly inductive and 
markedly solvent dependent_ Somewhat earlier Petrosyan and Reutov2, as well as 
Kitcbing et aL3, also reported the study of electronic effects in (fluorophenyl)- and 
(fluorobenzyl)mercurials using fluorine NMR methods, but the spectra of alI these 
authors were, however, recorded using only coordinating solvents such as dioxane 
and dimethyl sulphoxide. Since all these previous investigations’-3 were made using 
only a limited range of mercury substituents, it was thought desirable to obtain 
additional evidence regarding the factors which determine the electronic effects of 
such groups. 

The present paper reports the results of a more detailed study of the variation 
of the electronic effect of mercury substituents with the nature of the groups attached 
to the mercury &tom as well as with the solvent, steric hindrance and possible intra- 
molecular coordination. For this purpose some new fluoroaryl mercurials have been 
synthesized and their lgF NMR spectra’recorded in a number of solvents. 

RESULTS AND DISCUSSION 

The KgF chemical shifts for the fluoroaryl mercurial compounds relative $0 
fluorobenzene in the same solvent are listed in Table 1. The solvents used in the present 
investigation included chloroform, tetrahydrofuran and dimethyl sulphoxide, DMSO 
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TABLE 1 

IgF CHEMICAL wms OF (FLUOROPHENYL)MERCURY COMPOUNDS RELATIVE To FLUOROBENZESZ (IN PPM) 

Compound 

3-FC,H,HgC,II, 
3-FC,H,HgC&C6Hs 
3-FC,H,HgCF, 
3-FC,H,HgCN 
3-FC,H,HgCI 
3-FC,H,HgBr 
3-FC,H,HgI 
3-FC6HLHgOCOCHI, 
3-FC,H,HgOC,H, 
3-FC,H,HgNHCOCH3 
3-FC,H~HgSC,H5 
3-FC,H,HgSCN 
4-FC,H,HgC,H, 
CFC,H,HgC=-CC,H, 
4-FC,H,HgCF, 
CFC,H,HgCN 
4-FC,H,HgCI 
4-FC6H,HgBr 
EcFC,H,HgI 
‘I-FC,H_,HgOCOCHJ 
CFC,H,HgOC,H, 
4-FC,H,HgNHCOCHa 
4_FC,H,HgSC,H, 
4-FC6H,HgSCN 

Solvent 

CHCI, 

-0.5 
-0.9 
-2.3 
-1.0 
-11.6 
-2.5 
- 1.1 
-2.1 
- 2.2 
- 1.3 
- 1.6 
II 

-1.0 
-2.2 
-4.3 
-4.3 
-2.8 
- 2.6 
-2.4 
-2.8 
-1.9 
-2-o 
- 2.4 
e 

THF DMSO 

0.5 0.9 
0.3 0.7 

- 1.0 -0.3 
0.1 . 0.7 

-0.6 -0.1 
-0.7 -0.1 
- 0.8 -0.2 
-0.5 -V.l 
-0.6 0.1 

0.0 0.2 
- 0.4 0.1 
-0.8 -0.2 

0.5 1.1 
- 0.2 0.5 
- 1.1 0.1 
-0.6 0.2 
-0.9 0.1 
-0.7 0.0 
-0.8 0.0 
-0.5 0.2 

-0.4 0.1 
-0.1 0.3 
-0.6 0.1 
a 0.0 

a Solubility problems. 

being included as a powerful coordinating solvent and THF as one of medium 
solvating power while chloroform was used as an inert solvent with respect to possible 
coordination with the mercury atom. On the basis of data for bis(m-fluorophenyl)- 
and bis(p-fluorophenyl)mercury’, chloroform had previously been shown to be sim- 
ilar to solvents such as cyclohexane and carbon tetrachloride in this respect_ Unfortu- 
nately, the use of the latter solvents, which are usually considered to be the most inert, 
was in most cases precluded in the present study due to solubility limitations. 

In discussing the results for chloroform solutions, the fact that this solvent can 
form hydrogen bonds to molecules having atoms with lone-pair electrons4-6 should 
be taken into account. Indeed, on the basis of the lower electronegativity of mercury 
compared to that of carbon’ it may be assumed that the Hg-X bond, withX having an 
unshared electron pair, will be more polar than the C-X bond. This assumption is 
strongly supported by the data on the electric dipole moments and NQR spectra of 
structurally similar compounds. Thus, the dipole moments of benzyl chloride’ and 
phenylmercury chloride9 are 1.85 and 2.99 D, whereas the “Br NQR frequencies for 
ethyl bromide’O and methylmercury bromide l1 are equal to 248.74 and 121.20 MHz 
respectively. Thus, it may be concluded that hydrogen bonds of the type Hg-X. . . 

CHCl, will be formed more readily than those of type C-X.. . CHCl,. It is known” 
for example that chloroform forms stronger hydrogen bonds with oxygen and sulphur 
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in the case of organotin and organolead alkoxides and mercaptides than in the case of 
ethers and thioethers. 

As a result of the above interactions, it is possible that the electronic effect of the 
HgX substituents may be substantially dependent upon the strength of the hydrogen 
bond formed between chloroform and the group X, and for this reason in all the 
solvents studied in the present communication the electronic effect of mercury sub- 
stituents will be modified by the solvent through solvent-metal interaction or through 
bond formation with the anionic part of the substituent. 

From Table 1 it appears that, as far as the solvent effect is concerned, the 
fluorine chemical shifts for the compounds studied follow the same pattern as in the 
case of the fluoroaryl mercurials investigated previously’. For a given compound, 
fluorine shielding increases in the order chloroform, THF, DMSO. In chloroform 
as a solvent the fluorine nucleus is apparently less shielded in all the mercury sub- 
stituents relative to fluorobenzene, and the same is true for most of the substituents in 
THF_ In DMSO all the mercury substituents in the p-position increase the “F 
shielding, whereas m-substituents either increase, or decrease it, depending on the 
nature of the group attached to the mercury atom. 

The observed solvent dependence of the fluorine chemical shifts is in agree- 
ment with the solvent-mercury interactions previously reported. At the same time 
the reduced shielding capacity of mercury substituents in chloroform may be partly 
due to the hydrogen bond formation between the solvent and the group on the metal 
atom mentioned above, i.e. : 

FC,H,HgX...CHCl, 

Relative to the group attached to the mercury atom, the variation of the “F chemical 
shift in a given solvent decreases in the series chloroform, tetrahydrofuran, dimethyl 
sulphoxide. This suggests that the transmission of electronic interactions through the 
mercury atom is substantially solvent dependent, decreasing on going from an inert 
to a coordinating solvent_ On the other hand, it seems possible that the large range of 
observed fluorine chemical shifts in chloroform is also partly due to its differentiating 
influence on the electronic effect of mercury substituents through hydrogen bond 
formation_ 

In the case of chloroform and benzene we have succeeded in demonstrating 
the influence of specific solvation on the electronic effect of mercury substituents 
through the use of (4-fluoro-2,6-dimethylphenyl)mercury acetate as a model com- 

TABLE 2 

“F CHEMICAL SHIITS RELATIVE TO FLUOROBENZENE AND lgF SCS VALUES FOR THE HgOCOCH, SUBSTITUENT 
IN (‘t-FLUORO-2,6-DlhlElHYLPHENYL)MERCURY ACETATE (IN PPM) 

Solvent a(F) scs 

CHCl, OS -1.9 
Cd-f,, 1.0 - 1.5 
ccl, 0.9 - 1.5 
C&b 1.7 - 0.7 

THF 2.2 -0.1 

DMSO 2.6 0.5 
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pound, which also proved to be sufficiently soluble in cyclohexane and carbon 
tetrachloride for measurements to be made. The “F chemical shifts relative to 
fluorobenzene for this compound and the “F SCS values for the HgOCOCH, group 
are given in Table 2. These data show that the SCS values for this latter substituent are 
the same in cyclohexane and carbon tetrachloride and indicate that as far as the 
latter solvent is concerned it is essentially inert towards the specific solvation of 
mercury in the compounds ArHgX. . 

In contrast, changing the solvent from cyclohexane to chloroform leads to a 
decrease in the fluorine shielding in (4-fluoro-2,6-dimethyIphenyl)mercury acetate, 
indicating hydrogen bonding with the anionic part of-the molecule_ On the other 
hand, the “F SCS value for the HgOCOCH, substituent increases on passing from 
cyclohexane to benzene, suggesting a decrease in the electron-accepting ability of 
the substituent due to coordination of the solvent molecules with-the mercury atom. 
For the same reason, it may be supposed that the levelling effect of coordinating 
solvents upon the electron-withdrawing power of mercury subsiituents is due to the 
fact that the solvent partly compensates electron withdrawal from the metal atom by 
donating a lone electron pair into a vacant mercury orbital. 

In order to obtain a more detailed understanding of the electronic effects of 
mercury substituents it is more appropriate to use o, and 0:: constants derived from 
the “F shielding parameters13P14 rather than the fluorine chemical shifts relative to 
fluorobenzene. The values of q and 0:: are listed in Table 3. The data obtained show 
that for most mercury substituents studied a: values are close to zero. This indicates 
that the conjugation of mercury with the aromatic ring is rather weak regardless of 
the group on the metal atom, the electronic effect of mercury substituents being 
mainly inductive. The 0:: values are substantially -greater than zero only for substi- 
tuents such as HgCN and HgCF, in chlqroform,--which may be attributed to the 
strong electron-attracting properties-of the CN and CF, groups. For groups where 
a: differs from zero, the value of this constant decreases progressively on passing from 
chloroform tQ DMSO. This is due to the fact that coordinating solvents inhibit 
mesomeric interaction between mercury and the aromatic ring and thus block the 

TABLE 3 

INDUCIVE AND RESONANCE PARALIETERS OF MERCURY SUB.STITUENTS 

Substiiuent Solvent 

CHCI, THF DMSO CHCI, THF DMSO 

&GH, 
HgC=CC,H5 

H&F, 
HgCN 

Hgc’ 
HgBr 
Hid 
HgOCOCH, 
HgOC,E-I, 
HgNHCOCH, 

H@C,H, 
HgSCN 

0.16 
0.21 
0-4t 
0.23 
0.31 
0.44 
0.24 
0.38 
0.39 
026 
0.31 

0.01 -0.03 
0.04 - 0.02 
022 0.13 
0.07 0.00 
0.17 0.10 
0.18 0.10 
0.20 0.11 
0.16 0.09 
0.17 0.07 
0.08 0.06 
0.14 0.07 
0.20 0.11 

0.01 

0.04 
0.07 
0.11 
0.04 
0.00 
0.04 
0.02 
0.00 
0.03 
0.03 

0.00 
0.02 

t: 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 

-0.01 
0.01 

-O_Ol 

0.02 
-0.01 

0.00 
-0.01 

0.00 
0.00 
0.00 
0.00 
0.00 
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vacant 6p orbitals of the mercury atom. On transfer to such a strongly coordinating 
solvent a~ DMSO the 0:: values may even change sign, suggesting a weak mesomeric 
electron-releasing effect, probably due to the mercury 5d electrons. 

In contrast to mesomeric interaction, the inductive effect a? mercury substi- 
tuents can be quite large. Comparison of the o, values in different solvents reveals that 
the inductive effect of mercury substituents varies from relatively strongly electron 
attracting to weakly electron releasing, depending on the solvent and on the nature 
of the group on mercury_ It is noteworthy that the values of cr; in chloroform for many 
mercury substituents approximate to, and in some cases even exceed, those for the 
corresponding groups on the metal atom. This may be also explained in terms of the 
enhancing of the electron-attracting capacity of mercury substituents through 
hydrogen bond formation. 

Although small values of 0:: indicate largely inductive interaction of mercury 
substituents with the aromatic ring, it has not been possible to correlate the lgF 
chemical shifts for nz- and p-fluorophenyl mercurials with the a, values for the groups 
bonded to mercury as derived from fluorine shielding parameters13. Only a general 
trend is observed (Figs. 1 and 2). The observed lack of correlation can be partly 
Bccour@ed for in terms of the above discussed solvent effects and may be associated 
with the fact that the solvent susceptibility of the electronic effect of mercury sub- 
stituents (measured as a first approximation as the change in the fluorine chemical 
shift on transfer from chloroform-to DMSO) is substantially dependent on the nature 
of the group on mercury. Thus, in the case of (p-fluorophenyl)mercury cyanide, the 
change in the “F chemical shift on passing from chloroform to DMSO amounts to 
4.5 ppm, whereas with phenyl(p-fluorophenyl)mercury it is only equal to 2.6 ppm. 
In this connection it is interesting to note that the solvent susceptibility of the elec- 
tronic effects of HgCN and HgCF, groups is markedly greater than that of all the 
substituents investigated by Taft et al. 13-14. As a result of different solvent suscep- 
tibilities, the electronic effects of various mercury substituents may change to a 

&m-F) 
I 

I 0' 

I I I I p; 
0.2 0.4 0.6 

-2.0 

t 

02 o3 

O4 
o6 “0 

8”7 
-3.0 

-4.oL 
0” 0” 

1 i , Ox 
Q2 0.4 0.6 

Fig. 1. A pbt ofthe 19F chemical shifts for (m-fluorophenyl)mercury cqippounds in CHCl, VS. the inductive 
parameters of the groups on mercury: 1 C,H5, 2 CH,CONH, 3 I, 4 Cl%, 5 C,H$, 6 Cl, 7 CHKOO, 
8 &H,O, 9 CF,, 10 Br. 

Fig. 2. A plot of the 19F chemical shifts for (p-fluorophenyl)mercury compounds in CHCI, us. the inductive 
parameters of the groups on mercury:. 1 C,H5, 2 CH&ONH, 3 CBH50. 4 CBH5S, 5 I, 6 CH&OO, 
7 Br, 8 Ci, 9 CF3, 10 CN. 
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different extent on transfer from a sufficiently inert solvent to a solvent coordinating 
to mercury or forming hydrogen bonds with the anionic part of the substituent. 

Another possible explanation for the lack of correlation between the fluorine 
chemical shifts in the mercurials investigated and the inductive parameters of the 
groups on mercury atom involves the specificity of electronic interactions across the 
Hg-X bond as compared with those across the C-X bond. Thus in the case of the 
mercury-halogen bond, for example, the possibility of pn-p, and d,-& conjugation 
should be taken into account : 

HgTZ HgQ 

Further studies concerning the above problems may show which of the factors 
mentioned plays a major role in the dependence of the electronic effect of mercury 
substituents on the nature of the groups attached to mercury. 

Finally, the influence of CH, groups and bromo substituents in the ortho- 
position on the electronic effect of mercury substituents and its solvent susceptibility 
will be considered Comparison of the data listed in Tables 1,2 and 4 shows that the 

TABLE 4 

lgF CHEWCAL SHIFTS RELATIVE TO FLUOROBENZENFZ AND 19F SCS VALUES FDR ?.USRCURY SUBSTITUEXTS 

(IN PPhl) 

Compound Solvent 

CHCl, THF DMSO 

a(F) scs a(F) scs S(F) scs 

4-F-2,6-(CH3),C,H2HgBr -0.1 -2.5 1.7 -0.6 2.3 0.2 
4-F-2,6-(CH&C,H,HgSC,H, 0.8 -1.6 2.0 -0.3 2.6 0.5 
C4-F-Z~(CH~Kd-IzlzH~ 1.7 - 0.7 2.6 0.3 2.8 0.9 
4-F-2,6-Br,CsH,HgC1 -6.: - 1.7 - 4.0 0.6 -3.6 1.2 

introduction of methyl groups in positions 2 and 6 relative to the metallic substi- 
tuents has apparently no influence on the electronic effect of the axially symmetric 
substituent HgBr, but that it decreases the electron-withdrawing power of unsym- 
metrical mercury substituents. Thus, the electronic effect of axially symmetric mercury 
substituents seems to be as insensitive to steric influences as that of other groups of 
similar geometry”. The decrease in the electron-attracting properties of axially 
unsymmetrical mercury substituents may be due to an additional polarization of the 
Hg-C bond caused by the mutual repulsion between the o-methyl groups and the 
substituent on the mercury atom_ The difference between axially symmetric and 
axially cnsymmetrical mercury substituents may also involve the solvent suscep- 
tibility of their electronic effects. With the HgBr substituent, the introduction of 
o-methyl groups does n&t substantially affect this but a decrease is observed for 
HgOCOCH, and HgSCGH5 substituents. The most pronounced decrease in the 
coordinating ability of mercury is observed with bis(4-fluoro-2,6-dimethylphenyl)- 
mercury. Nevertheless, even in this compound the metal atom can be solvated by 
strongly coordinating solvents. The observed reduction of the solvent susceptibility of 
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electronic effect may be assumed to result from the free rotation of the two axially 
unsymmetrical groups on mercury, thus hindering the approach of the solvent 
molecule to the metal atom. 

The introduction of two o-bromo substituents lowers the electron-accepting 
capacity of the HgCl group, without affecting the solvent susceptibility of its electronic 
effect. The first observation may be associated either with an increase in the electron- 
withdrawing power of the aromatic ring, or with an increased flow of electron density 
from the metallic substituent to the halogen atoms. On the other hand, when the 
strong electron-attracting properties of the or&o-bromo substituentsr6, the equi- 
valence of the van der Waals radii of the bromine atoms and the methyl groupsr7, 
together with the results obtained for (4fluoro-2,6-dimethylpheny1)mercur-y bromide 
are considered, it may be that the absence of a change in solvent susceptibility of the 
electronic effect of the HgCl substituent on the introduction of ortho halogen groups 
is due to intramolecular coordination between the mercury substituent and the 
bromine atoms. 

EXPERIMENTAL 

General comments 
The “F NMR spectra were recorded using Hitachi H-60 and Hitachi- 

Perkin-Elmer R-20 spectrometers operating at 56.4 MHz. All the measurements 
were taken at 34” using diluted solutions with concentration not greater than 0.2 M. 
Fluorine chemical shifts relative to internal fluorobenzene were obtained using the 
substitution method18. The spectra of the compounds with low solubilities were 
obtained employing a spectrum accumulator l_ The accuracy of the data was not less 
than 0.1 ppm. The rgF SCS values for mercury substituents were calculated using the 
data for the fluorine chemical shifts in 3,5-dimethylfluorobenzene and 3,5-dibromo- 
fluorobenzene relative to fluorobenzene in the corresponding solvents. 

Most of the m- and p-fluoroaryl mercurials were prepared from the corre- 
sponding acetates and hydroxides by interaction with the appropriate acids or salts. 
Fluorophenyl(trifluoromethyl)mercury compounds were synthesized by decar- 
boxylation of the triff uoroacetates. (Fluorophenyl)phenyl mercurials were obtained 
by arylation of the (fluorophenyl)mercury acetates with phenylboronic acid. (4 
Fluoro-2,6dimethylphenyl)- and (4-fluoro-2,6-dibromopheny1)mercur-y compounds 
were prepared starting from 4-fluoro-2,6-dimethylbromobenzene and 4-fluoro-2,6- 
dibromoaniline, respectively. 3,5-Dimethylfluorobenzene and 3,5-dibromofluoro- 
benzene were synthesized using procedures previously reported”*’ g_ 

Analytical results and melting points relating to new compounds are given in 
Table 5. The preparations of some fluoroaryl mercurials described below are illus- 
trative of the experimental procedures used in the present investigation_ 

(m-FluorophenyQnercury iodide 
To a solution of 1.77 g (5 mmole) of (m-fluoropheny1)mercm-y acetate’ in 20 

ml of hot ethanol was added a solution of 0.84 g (5 mmole) of potassium iodide in 5 ml 
of water. After cooling to room temperature the resulting white solid was filtered, 
washed with water and dried. Recrystallization from benzene gave colourless crystals. 
Yield 2.0 g (95 “/o). 

3. Organmetal. Cfmm, 36 (1972) 
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TABLE 5 

ANALY-OCAL DATA AND SIELTIXC POINTS FOR (FL~~R~ARYL)MERCXJRY cowoums 

Compound M.p. (“C) Analysis (%) 

3-FCsH,HgC=CC,H, 
3-FC,H,HgCF, 

3-FC,H,HgCN 
3-FC,H,HgOH 
3-FCsH,HgI 
3-FCsH4HgOC6HS 
3-FC6H4HgNHCOCHA 
3-FC,H,HgSC6HS 
3-FC,H,HgSCN 
4-FC,H,HgC=CC,HS 
4-FCsH,HgCF3 
4-F&H,HgCN 
CFC,H,HgOH 
GFC,H,HgI 
CFC,H,HgOC,H, 
4_FC,H,HgNHCOCH, 
CFC,H,HgSC,H, 
CFC,H,HgSCN 
4-F-Z+(CH,)&HzHgBr 
4-F-Z6=(CH,),C,H,HgOCOCH, 
4F-2,6-(CH&,H,HgSC,HS 

C+F-Z6-(CH,&Wd-Q 
4-F-2,6Br,C,H,HgCI 

114-115 42.47 213 42.42 2.29 
93-94 23.68 1.34 23.05 1.10 

179-180 26.13 1.27 26.16 1.24 
193-195 23.35 1.53 23.07 1.60 
217-218 16.86 1.10 17.06 0.94 
142-143 37.34 1.42 37.11 2.31 
150-151 27.20 2.43 27.19 220 
102-103 35.57 2.34 35.64 2.22 
179-180 23.84 1.20 23.79 1.13 
131-132 42.66 2.23 42.42 2.29 
100-101 23.02 1.39 23.05 1.10 
X6-217 25.90 1.18 26.16 1.24 
180-181 23.61 1.65 23.07 1.60 
281-282 16.95 0.92 17.06 0.94 
148-149 37.64 2.47 37.11 2.31 
162-163 27.07 238 27.19 2.20 
124-125 35.56 2.35 35.64 2.22 
238-239 24.02 1.39 23.79 l-13 
221-226 2396 2.00 23.82 1.98 
116-117 31.57 277 31.41 2x7 

108-109 38.94 2.93 38.88 3.00 
231-232 43.47 3.57 43.04 3.58 
194-196 14.99 0.46 14.75 0.40 

Found Calcd. 

C H C H 
- 

(m-Fluorophenyl)mercury hydroxide 
A solution of 1.2 g (30 mmole) of sodium hydroxide in 10 ml of water was 

added to a solution of 3.54 g (10 mmole) of (m-fluoropheny1)merctu-y acetate in 50 ml 
of boiling ethanol. The reaction mixture was diluted with 300 ml of water and cooled. 
The resulting precipitate was-filtered, washed several times with water and recrystal- 
lized from aqueous ethanol. 2.0 g (64 %) of white solid was obtained. 

(m-Fluorophenyl)mercury thiophenoxide 
To a solution of 2.48 g (7 mmole) of (m-fiuorophenyl)mercury acetate in 30 ml 

of hot ethanol was added 0.28 g (7 mmole) of NaOH in 1 ml of H,O and then 0.77 g 
(7 mmole) of thiophenol. The reaction mixture was cooled and diluted with 200 mI of 
water. The white precipitate formed was filtered, washed with water and dried. 
Crystallization from ethanol afforded white crystals. Yield 2.25 g (80 %). 

(m-FZuorophenyl)(phenylethynyl)mercury 
To a solution of 1.56 g (5 mmole) of (m-fluorophenyl)mercury hydroxide in 

10 ml of hot ethanol was added a solution of02 g (5 mmole) of NaOH in 1 ml of E&O 
followed by 0.5 g (5 mmole) of phenylacetylene. The reaction mixture was heated to 
reflux and then cooled. The solvent was removed in vacuum and the resulting residue 
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treated with water, filtered and dried Recrystallization from aqueous ethanol gave 
colourless crystals. Yield 1.9 g (91%). 

A solution of 0.3 g (5 mmole) of acetamide in 2 ml of methanol was added to a 
hot solution of 1.56 g (5 mmole) of (m-fluorophenyl)mercury hydroxide in 20 ml of the 
same solvent. After removal of the solvent under reduced pressure, the resulting solid 
was recrystallized from benzene yielding 1.32 g (75 %) of white crystals. 

Phenyl(p-fluorophenyl)mercury 
To a solution of 3.54 g (10 mmole) of (p-fluorophenyl)mercury acetate in 50 ml 

of boiling ethanol was added a hot solution of 1.2 g (10 mmole) of phenylboronic acid 
snd 1.2 g (30 mmole) of NaOH in 30 ml of water. A white precipitate of the product 
Formed immediately. The reaction mixture was cooled, filtered, and the solid washed 
with water and dried. Crystallization from light petroleum/cyclohexane afforded 
white crystals with m-p. 114-l 16”. Lit.” m.p. 115-l 16”. Yield 1;7 g (46 Ok). 

jn-Fluorophenyl)(trifluoromethyl)mercury 
To a solution of 1.56 g (5 mmole) of (m-fluoropheny1)mercm-y hydroxide in 

30 ml of ethanol was added 0.57 g (5 mmole) of trifluoroacetic acid in 2 ml of the same 
solvent. The solvent was removed in vacuum, the resulting solid dissolved in 10 ml of 
limethoxyethane and the solution heated at 60-70” until the evolution of CO, 
:eased_ The solvent was removed under reduced pressure and the glassy residue 
:reated with water_ The product formed was filtered, washed with water and dried 

Crystallization from cyclohexane gave 1.0 g (55 ‘A) of colourless crystals. 

I-Nitro-2,6-dimethylromobenzene 
A solution of 22.4 g (0.135 mole) of 4-nitro-2,6-dimethylaniline”’ in a mixture 

If 60 ml concentrated sulphuric acid and 185 ml Hz0 was diazotized at O-5” by 
Iropwise addition of a solution of 9.5 g (0.135 mole) of NaNO, in 15 ml H,O. After 
he addition was completed, the reaction mixture was stirred for 2 h at the same tem- 
lerature and was left overnight in a refrigerator_ The filtered di+o solution was added 
iropwise to a boiling solution of 26 g of CuBr in 100 ml of 48 % HBr. The precipitate 
armed was separated and steam distilled yielding 19.6 g (63 “/o) of pale yellow crystals 
tith m.p. 101-102° after crystallization from ethanol_ Litz2 m-p. 102-103°. Reduction 
)f the nitro compound with, iron turnings and hydrochloric acid in ethanol” afforded 
Cbromo-3,5dimethylaniline in 75 % yield 

i-Fluoro-2,6-dimethylbromobenzene 
A solution of 10 g (0.05 mole) of 4-bromo-3,5-dimethylaniline in a mixture of 

!O ml of concentrated hydrochloric acid and 20 ml H,O was diazotized at 0-p by 
lddition-of 3.5 g (0.05 mole) NaNO, in 5 mi H,O. After stirring for 1 h, the resulting 
liazo solution was filtered and added to a solution of 5 g (0.08 mole) HsBOs in 15 ml 
bf 40 % hydrofluoric acid. The precipitate formed was fdtered, washed with little cold 
vater, methanol, ether and dried. 7.7 g (52 010) of diazonium tetrafluoroborate was 
obtained which was decomposed. The resulting oil was steam distilled, extracted with 
:ther, the ethereal solution dried over CaCl,, the solvent removed, and the residue 
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fractionated under reduced pressure yielding 2.9 g (55%) of a colourless oil with 
b.p. 114”/60 mm, nis 1.5308. Lit.” ni5 1.5293. 

(4Fluoro-2,6-dimethylphenyl)mercury bromide 
To a solution of (4fluoro-2,6-dimethylphenyl)magnesium bromide, prepared 

from 5.1 g (2.5 mmole) of 4-fluoro-2,6-dimethylbromobenzene and 0.72 g of magne- 
sium in 50 ml of ether, was added in portions 9.0 g (2.5 mmole) of mercuric bromide 
with constant stirring. After the addition was completed, the reaction mixture was 
refluxed for 3 h, cooled to room temperature and hydrolyzed with 50 ml of 2% HBr 
solution. The resulting solid was filtered, washed with hot water and dried. Yield 
7.2 g (72 %). Recrystallization from aqueous dimethylformamide gave colourless 
crystals. 

(4-Fluoro-2,6-dimethylphenyZ)mercury acetate 
To a hot solution of 4.03 g (1 mmole) of (4fluoro-2,6-dimethylpheny1)mercm-y 

bromide in 20 ml of DMF was added a solution of 1.66 g (1 mmole) of silver acetate in 
50 ml of 5 % acetic acid. The precipitate ofAgC1 was filtered and the filtrate was diluted 
with 500 ml of water and cooled. The resulting solid was filtered, washed with water 
and dried. Crystallization from aqueous ethanol afforded white crystals. Yield 3.1 g 
(8 1%) 

Bis(Pfltloro-2,6-dimethylphenyl)mercury 
A mixture of 2.0 g (0.5 mmole) of (4fluoro-2,6-dimethylphenyl)mercury 

bromide and 2.0 g of copper powder in 20 ml of pyridine was stirred at reflux under 
nitrogen for 6 h and then left overnight. The copper was filtered and washed twice 
with 10 ml of pyridine. The filtrate was evaporated to dryness and the residue was 
treated with 20 ml of 10 % NH40H. The resulting solid was filtered, washed with water 
and dried. Yield 0.62 g (55%). Recrystallization from cyclohexane gave colourless 
crystals. 

(4-Fluoro-2,6-dibromophenyl)mercury chloride 
A suspension of 8.1 g (3 mmole) of 4-fluoro-2,6-dibromoaniline’g in 50 ml of 

hydrochloric acid l/l was diazotized at 0” with a solution of 2.1 g (3 mmole) NaNO, 
in 10 ml of H,O. After stirring for 3 h at P, the resulting diazo solution was filtered 
and added dropwise to a solution of 8.1 g (3 mmole) of mercuric chloride in 16 ml of 
hydrochloric acid l/l. A precipitate of the double diazonium salt separated imme- 
diately_ After standing for 1 h, it was filtered, washed with ethanol and dried. The 
double salt obtained was added portion-wise with vigorous stirring to a suspension 
oi.2.4 g of copper powder in 60 ml of acetone at - 5”. After the decomposition of the 
salt was completed, the solvent was removed in vacuum. The oily residue was treated 
with 100 ml of 10 % hydrochloric acid, filtered, washed with water, light petroleum and 
dried The solid obtained was recrystallized from benzene. Yield 2.1 g (14 %). 
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