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A~~~Pd~atalysed reaction of arylmercury compounds with a$-enones in an acidic two-phase system 
provides a mild and selective way to @-aryl ketones. The present conjugate addition type reaction may accom- 
modate a wide variety of functional groups. Thus, aryl units containing electron-donating and electron-withdrawing 
substituents such as -Me, -Cl, -CHO, -COMe, -COOMe, -COOH, -OH, -OMe, -NHCOMe and -NOz were 
successfully transferred to the fl C atom of ~n~lacetone. A number of a&enones were also treated with 
3-formylphenyl mercury chloride to give the corresponding rS(3-formylphenyl) derivatives. The main limitation 
seems to arise from steric hindrance in the starting Qenonic system. Substituents in the aryl moiety of the 
organomercury compounds were found to affect the transmetalation step in the direction expected for a rate 
de~rmining o-complex formation. 

The formation of C-C bond between the p C atom of an In a previous paper6 we have reported that unhindered 
~,~-unsaturated carbonyl system and an uns~bilised ff,~-unsaturated ketones react at room temperature with 
carbanion according to the eqn (1) is generally achieved phenylmercury chloride or tetraphenyltin, catalytic 
through conjugate addition of organocopper reagents’ or amounts of palladium dichloride and tetrabutylam- 
organomagnesium reagents in the presence of catalytic monium chloride, in an acidic two-phase system to give 
amounts of copper.’ benzene addition to the olefinic double bond according to 

eqn (2). 
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In addition to these largely applied methods, even M=HgCI;n=l 

or~noalum~nium compounds with* or without3 the R, = Ph: R2 = - CH, CH,(CH,),-. Ph- 

presence of nickel as catalyst and organo~ron com- R, = Rz = - (CH&- 

pounds’ have been reported to undergo conjugate ad- 
dition to a$-enones. More recently, a nickel-catalysed 
conjugate addition of alkenyl zirconium species to a,& ph 0 
unsaturated ketones has been described? TBA+U,P+SC$ 

All these methods allow placement of a variety of CHIcI i‘HCl arc* 
roam sntttpratur9 RI 

+ 
Rt 2 

hydrocarbons p to a CO function. Regarding ease of H 
preparation of starting materials, stability of reagents, 
efficiency and specificity of reaction, each procedure has 
its relative advantages and disadvantages. However, an Very likely, the tetrabutylammonium palladium trich- 
essentially common limitation can be recognised in what loride salt (TBA’PdCI,-) derived in situ from tetrabutyl 
concerns the nature of functional groups tolerated in the ammonium chloride and paiiadium dichloride, is the 
carbon framework to be transferred to the enonic #l C effective catalyst? and the reaction proceeds through the 
atom. transme~lation of phenyl units from mercury or tin to 

Thus, with regard to this last point, the development of PdW. 
a more versatile, alternative procedure would be desir- As arylmercurials are readily available, stable com- 
able. pounds, and may easily accommodate a wide variety of 

substituent groups, this Pd-catalysed reaction, formally 
*When ~n~iacetone was treated with phenylmercury equivalent to the conjugate additions of organometals 

chloride in the presence of 6 mol % of TBA’PdC13- previously described above, seemed to provide us with the desired 
prepared: 4.4~iphenylbu~n-2~ne was isolated in 86% yield. improvement of the conjugate addition methodology. 
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RESULTS AND DISCUSSION 

Using benzalacetone as substrate, the effectiveness of 
the reaction has been tested with a number of aryl- 
mercury compounds containing a variety of organic 
functions (eqn. 3). 

The following conditions have been found satisfactory 
in both the reactivity and the selectivity and no attempts 
were made for optimisation. The reactions were carried 
out on 0.5-0.6 molar dichloromethane solution of the 

a$-enone. The starting @-enone (3.4-7.4 mmol) and 
the arylmercury compound (50mol % excess) were 
added to a dichloromethanelaqueous HCI 3N (ca 1.6: I 
v:v) two-phase system containing PdCI, (5 mol %) and 
TBA’CI- (10 mol %). The mixture was stirred at room 
temperature for an appropriate period (5-24 hr) and 
worked up. Pure fl-arylated ketones were obtained 
through column chromatography. 

As may be seen from the results summarized in Table 

cat Pd(ll) 
r00m 1emperature 

.-I 

X-H: Y = H”. 4-Me. 4-OMe, 4-Cl. 

3-CHO, 3-COMe, 3-COOH, 

3-COOMe, 4-OH. 3-N02; 
X-H; Y = 4-NHCOMe, 4-NH,, 
X = 5-N02; Y = 2-NHCOMe: 
X = 3-NO?; Y -= 2-OH; 
X = 3-CHO; Y =4-OH: 

Z-Cl 

Z -0Ac 
Z - OAc 
z - Cl 
z L Cl 

Table I. Palladium catalysed conjugate addition type reaction of organomercury compounds (I) with hen- 

zalacetone” 

Ectry Crgmozercury coz?ound Reaction. tlz~e Ylcli: oi 

(1) (h) (2) [$ 

5 
4 
12 

5 
24 

9 
27 

5 
5 
4 

75 
e 
12 
15 

8 

5e (8)f 

89 
6!f( :6)f 
!?s(;>)f 

a) 

b) 

Cl 

i) 

e) 

f 1 

Reactiom were cx-me? out st rem ten-emture, with a 
50 ml :! excess of the or~mozercury co~pcun:! in the 
presence of : a01 $ of P&X, and :O mol 5: of 93A+Cl-. 

Yields sre calculated cr, tte star:inc benwlacetone 
2r.e are given or pure in012ted pro_'ucts. 

The st-rting ber.zal-cetone wm recovered ir. alnost 
qwr.t;tative yield (CLC mrlysis). 

1Ce re_ctloT: us cfrrlcc 0.x: m the prc:er.ce of 20 .x1 ?I 
cf pall;di.x? salt zr.e GO r.01 $ of ?3A+C1-. 3enz:l;crtx.e 
was recovered m 2C $ yield. 

The orc;?.omrcur;t cox~ou?d wed In thlz rcxtion 'zs a 
nearly 1:l mature of (lr) and (1s) (‘H-X23 mzlysio). 
Therefore, the observe? 63 $ yield raises to akczf 83 $ 
if ;!~e effcctivc ;Imomt of (;r) rnto the rcrrction 
mixture is taken into eccourt. 

The 1:l mlxkxre of (lr) and (1s) was reacted with e 10 
301 $ excess of benzxlncetone. Yields are based on the 
orga-nomercury compound. 
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I, aromatic rings containing almost all the synthetically 
significant organic functions were successfully transfer- 
red to the enonic /? C atom. 

Biphenyl derivatives, generated by the Pd-catalysed 
coupling of two aryl units of the arylmercury starting 
material, are the expected and often observed by- 
products. For example, 3,3’-diformylbiphenyl was 
isolated in about 4% yield (80% yield based on Pd) from 
the reaction of 3-formylphenylmercury chloride with 
cyclopent-2-en-l-one (see Table 3). Clearly, as the 
reduced Pd species cannot be recycled into the conjugate 
addition type process, the Pd-catalysed copulation must 
occur only to a limited extent in the presence of the 
enonic system. 

Only with some mercurials containing the nitro and the 
amino groups the reaction failed (see entries m, o, p, 
Table I) and benzalacetone was recovered in almost 

quantitative yield. For example, benzalacetone was 
recovered in 93% isolated yield (98% glc yield) after 
20 hr from the reaction with 3-nitrophenylmercury 
chloride under our standard conditions. 

Two reasonable explanations for these failures appeared 
possible: (I) the addition of arylpalladium intermediates 
containing strongly electron-withdrawing substituents to 
the olefinic double bond was too slow to compete with the 
alternative reaction pathways such as coupling; and (2) the 
presence of a strongly electron-withdrawing substituent in 
the aromatic ring affected negatively the transmetalation 
step. These observations also apply to amino group, as 
under the acidic two-phase reaction conditions only its 
protonated form is present. Moreover, protonation of 
nitrogen can affect even the solubility of the organomer- 
cury compound in the organic phase. 

We have not had evidence for the first possibility as no 

Table 2. Characterization of addition products (2) 

Addition EP MOleC"lar rn 'H-KR (CDCl,) MS 

product (DC) :ormlAa= S(cn_') J (FW) l/c:::+ :rcl.Ir'.!, FITr: IOr. 

1 15-120b C,,“*.O 

(29.3) 

r71gC 

12?-130b C,,H,.O"1 

(256.7) 

al-82 C,,H,,O, 

(252.3) 

T7.5, '490, 750, 

7ooc 

2740, 1710, x90+ 

55-56 Cl.Hl.0. 1710, 1675, 1360, 

(256.3) 1270c 

142-lC3b C,.HI.O, 

(282.3) 

1720, 1290, x0, 

7oF 

~28-129 C,,H,,C, 

(268,3) 

17X, 16aOd 

99-99 CI,H,*o, 

(240,)) 

3350, 1700d 

93-94b C,,H,,O, 

(254.3) 

113-114 CllHl.0.~ 

(201.3) 

2830, 1720, (2~5 

1.30, a# 

3280, 3250, 31'30, 

312C, !705, t6tCd 

13%*39b CI,H,SOJ 

(269.3) 

166-1a7b C,,H,sOJ 

(265.3) 

'7'0. T52',, .350c 

32OC, 171C, 'j35, 

1450, 1355= 

97-89 C,A.O, 

(266,3) 

3200, 2740, 1710, 

165:= 

220-22: 
b 

C,,E,,O, 

(268.3) 

32cc, 274:, 172C, 

1650' 

7.10-7.00 (xl) 930, 4.46 (t. 5.'; !Iz, 1H), 

3.03 (8, 6.75 E-, ZH), 2.20 (s, Yi), 1.93 

(0, 3H) 

7.30-7.10 (z, CH), 4.55 (t, 7.; !iz, IfI), : 
>.:o (1, 7.: Hz, ZH), 2.co (L, 310 
5.50 (n, 'E), 7.70-7.1c (n, XI, :.57 

(t, 7.5 Hz, lt!), 3.'6 (e, 7.5 Hz, 2111, 

2.c2 (3, 3x1 

7.90-7.00 (cl, 9x1, 4.54 (t, 7.: AP, 1H), 

3.:7 (i, 7.: HP, 2'11, z.,:: (s, !H), 2.00 

(5, 3H) 

8.00-7.20 (m, 9H), c.64 (:, 7.2 HT., lie, 

3.77 (s, ?H), 3.15 (d, 7.5 Bz, ZE!, 1.97 

(D) 3x) 

~2.1 (6, m, 8.00-7.00 (n, ?A), :.60 

(t, 6.75 Hz, 1H:, 3.:7 (3. 6.7: Hz, ZH), 

2.03 (3, 3H) 

1.23 (m , :H), 5.~ (AA~, a.4 !I=, LH), 

6.21 (be, :H), 4.52 (t, 7.5 Hz, la). 

3.lj (d, 7.5 Hz, 2H), 2.07 (s, 3:X) 

7.6-6.57 (m, 9H), 4.52 (t, 7.5 Hz, 1H), 

3.6: (n, 3H), 3.09 (d, 7.: Hz, ZH), '.!I7 

(s, 3H) 

6.37 (bn, :H), 7.27 (AA'BB', 8.1 !k, IH), 

7.2C (bs, 5H), 4.5j !r, 7.5 Hz, IH), 3.') 

(d, 7.5 HZ, ZH), 2.03 (8. 3H), 7.02 (0, 3H) 

a.33-7.W (E, 9H), 4.X (t, 7.: Bz, 'HI, 

3.24 (3, 7.5 Hz, 2X), 2.C' (C, 3H) 

7.91 (4, 8.6 Hz, 1.: Hz, l:l), 7.50 :q, 

7.5 8:., 1.5 HZ, w), 7.26 (s, w, 5.98 

(q, a.6 "I., 7.; !,T., lH), :.07 (t, 7.6 Hz, 

IH), 3.22 (d, 7.6 Xz, IH), 2.10 (s, 31!) 

IO.@7 (z, l!,), 9.77 (5, 'HI, 7.:-7.2 (I, 

7H), 6.37 (d, !C Hz, :H), 4.:: (t, 7.: Hz, 

W) , 3.3: (C, 7.: A?, 2x1, ?.C? :z, 3H) 

I*.:6 (3, _H), ?.75 (z, !R), 7.51-T.57 

(m, RH), >. CO (T, 7.: Ez, 'HI, 3.10 (CL, 

7.5 I+, 2H), 2.w (5, 3H) 

,3? :I.:), ix :o.:jc, 2YL 

252 (5'.G), 209 

XC (23.3), :3 

462 (C.l)', 2Eb 

2~9 (3.:). a4 

240 (23.~1, 183 

25: (35.4), 197 

23' (23.31, 132 

267 (%.3>c, 2C? 

22: 

2C9 (J3.3). 21' 

26~ :o.a)', 23 
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Table 3. Palladium catalysed conjugate addition type reaction of 3-formylphenylmercury chloride with a$- 
unsaturated ketones (3) 

Entry a,p-Unsaturated ketone Reaction tine Yield of 

(3) (h) (4) [$I" 

e 

f 

g 
10 

h" 

i" 

1 

PhCH=CHCOC,,H,-2-OCH,Ph 

CH,=CHCONe 

PhCH=CHCOCH,Ph 

0 

0 I 
PhCH=CHCOPh 

PhCH=CHCOCH=CHPh 

PhCH=CHCOC,H,-2-NO, 
0 

0 I I 

4 

5 

5 

4 

5 

12 

a7 

a4 

a5 

65d 

91 

0 

a) 

b) 

Cl 

d) 

Reactions were carried out at room temperature with a 
50 mol $ excess of the or@nomercury compound in the 
presence of 5 mol % of PdCl, and 10 mol $ of TEiA'Cl-. 

Yields are calculated on the starting a,D-unsaturated 
ketones and are given on pure, isolated products. 

The reaction was carried out at O'W. 

Compound (5) was isolated in 17 $ yield. 

3,3’dinitrobiphenyl derived from Pd-catalysed copulation 
of 3-nitrophenyl units was recovered from the mixture 
even when the Pd/a$-enone molar ratio was raised to 
reach a more easily detectable amount of the likely formed 
copulation product. [Presumably the substituents affect 
the formation of the diarylpalladium species in a way 
similar to that we propose for the transmetalation step (vi& 
SUpfl)]. 

On the contrary, we have found that raising the 
Pdl@-enone molar ratio allows the formation of ad- 
dition products even with arylmercury compounds con- 
taining a strongly electron withdrawing substituent such 
as the nitro group. Thus, 4-(3-nitrophenyl), dphenyl- 
butan-Zone was obtained in 75% glc yield when the 
reaction was carried out in the presence of 20 mol % of 
PdCI, and 40 mol % of ‘I’BA’CI- (see entry n, Table I). 

In the presence of an equimolar amount of the Pd salt, 
4-(3-nitrophenyl), 4-phenylbutan-2-one was isolated in 
86% yield after 4 hr. 

In addition, treatment of 3-nitrophenylmercury 
chloride with TBA’CI- and PdC& (1.5: I : 1 molar ratio; 

6 hr) followed by treatment with benzalacetone 
(Pd(Il)/benzalacetone I : I molar ratio; 8 hr) gave a mix- 
ture from which 3,3’-dinitrobiphenyl was isolated in only 
17% yield (based on Pd). The addition product was 
isolated in 76% yield. 

It may be of interest to report here that a casual check 
of a run carried out with 5 mol % of Pd salt and allowed 
to stand for about 3 months revealed the formation of 
4-(3-nitrophenyl), 4-phenylbutan-2-one in 74% isolated 
yield. 

The results obtained suggest that the formation of the 
arylpalladium intermediate is the rate limiting step and 
that, in the presence of the a,/?-enonic system, the 
addition of arylpalladium to the olefinic double bond and 
the acid-catalysed elimination of the Pd(I1) species from 
the a-Pd(II) intermediate6 are faster than any other 
reaction pathway. 

We have not thoroughly examined the mechanism of 
the transmetalation step but nevertheless a rough cor- 
relation may be found between our observations and the 
reaction pathway reported in the following scheme. 

. 
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Table 4. Characterization of addition products (4) 

294s 

Addition YP Yolecular IR ‘H-nxR (CDCl,) MS 
-1 

DrodUCt (W) i.XLIU1aa S(cm 1 6 (PW) ¶//crY+ (rel.1nt.), hrent 13n 

64-65 C,,H,.O. 
(176.2) 

138-l 4ob C.&.&I 

(328.4) 

223-224b C,,HI.O, 

(202.4) 

222-22Lb C,.HIIO. 

(188.2) 

10%109 C.,Ht.O. 

014.0 

93-94 C..H,oO. 

040.4) 

2730, 1695, 

1670, 1235’ 

2730, j7WC 

2740, 7698 

9.83 (8, 1H), 7.70-6.70 (m, l&i), 5.03 

(8, 2H), 4.30 (t, 7.5 HZ, lH), 3.70 

(d, 7.5 HZ, 2H) 

9.96 (8, lH), 7.8-7.3 (m, 4H), 3.15-2.62 

(m, 4H). 2.15 (s, 3H) 

9.87 (8. lil), 7.70-7.00 (m, 14H), 4.67 

(t, 7.5 Hz, 1H), 3.57 (6, ZH), 3.20 (d, 

7.5 Hz, 2H: 

2740, 1708 9.98 (8, 1H), 7.836.05 (m, 7H), 4.70 

(t, 7.5 AZ, IH), 3.33 (91 7.5 HZ. 

17.2 He, tH), 3.05 (4, f.5 Hz. ‘7.2 Hz, 

lH), 2.0: (8, 3H) 

2730, 1700’ 

2730, 1740, 

J690C 

2730, ‘690, 

1675’ 

2730, 1695. 

1640d 

10.05 (8, lH), 8.10-7.20 (m, OH) 3.70 

(m, w 
l/2 

- 21 Hz, 1H), 7.67-1.50 (m, 8H) 

10.06 (a, lH), 8:0-7.30 (m, LH) 3.53 

(m, “,,2 r 24 Hz, ?H), 2.9%I.?0 (n, 6A) 

9.93 (8, lH), 8.05-7.10 (m, 14H), 4.52 

(t, 7.5 Hz, IH), 3.75 (d, 7.5 Hz, 2H) 

9.93 (8, VI), 7.22 (AB, 16.5 Hz, 2H) 

7.75-7.05 (cl, 14x), 4.83 (t, 7.5 Hz, ‘H), 

3.4: (d, 7.5 HZ, 2H) 

2740, 7700, 9.95 (8, 110, 8.10-6.93 (m, ‘3H), 4.82 

: 530, 13506 (t, 7.5 Hz, Ifi), 3.65 (d, 7.5 Hz, 2H) 

420 (C.2)e, 121 

176 (14.a), 43 

5C8 (2.3), 2eb 

122 (JC.3), 43b 

202 (87.8). ‘3: 

368 (za.3), 163~ 

3’4 (2O.C). 105 

340 (11.5), 131 

359 (l.C)C, 151 

For example, the competition reaction of phenyl- 
mercury chloride and 3-formylphenylmercury chloride 

with benzal acetone revealed that the former reacted 1.86 
times faster than the latter. However, in the competition 
reaction of phenylmercury chloride and Cmethyl- 
phenylmercury chloride, the latter reacted 1.6 times fas- 
ter than the former. 

The substituents effects are not very large, but are in 
the direction required if this reaction follows the path- 
way proposed in the eqn (4) with the rate limiting step 
lying on the way of the a-complex. This fact is in 
agreement with the known poor influence of substituents 
in the reactivity of monosubstituted benzene toward 
palladium acetate as compared with typical electrophilic 
aromatic substitution reactions.16 Only in the presence of 
strongly electron-withdrawing groups such as -NO, and 

-iH,, the formation of the a-complex is so difficult to 
slow significantly the reaction rate under our standard 
conditions. However, if the deactivating effect of the 
nitro group is balanced by the introduction of a strongly 
electron-donating group, and protonation of the amino 
group is prevented through acetylation, the addition 
products can be isolated in 89% and 94% yield respec- 
tively (see entries q and I, Table I). 

It must be pointed out that in the competition reaction 
of phenylmercury chloride and the strongly activated 
4-methoxyphenylmercury chloride with benzalacetone. 
phenylmercury chloride was found to react faster than 
4-methoxyphenylmercury chloride. Presumably, this 
anomalous result may be ascribed to reversible pro- 

tonation and/or coordination with an electrophilic species 
of the oxygen of 4-methoxyphenylmercury chloride. This 
equilibrium lowers the concentration of 4-methoxy- 
phenylmercury chloride promoting the reaction of 
phenylmercury chloride in the competitive reaction. When 
no phenylmercury chloride is added, benzalacetone per- 
turbes effectively the equilibrium between 4-methoxy- 
phenylmercury chloride and its O-bonded species and 
4-f4-methoxyphenyl). 4-phenylbutan-2-one is obtained in 
96% yield after 5 hr. 

The efficiency of this route to ,T-arylated ketones was 
also tested with a variety of a$-enones selecting 3- 
formylphenylmercury chloride as the organomercury 
compound (eqn 5). 

3 

The results are summarised in the Table 3. 
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As expected, the results obtained with S,S-diphenyl- 
penta-1,4-dien-3-one (see entry h, Table 3) are strongly 
dependent from the amount of the organomercury com- 
pound. Thus, treatment of 5,5-diphenyl-penta-l,4-dien-3- 
one with a 300mol % excess of 3-formylphenylmercury 
chloride gave the di-addition product (5)+ in 86% yield as 
a diastereoisomeric mixture. 

PhdLh toHc‘o 

cat Pd(ll) 

4h 

The main limitation in the chaise of the a&enonic 
system seems to arise from steric effects. We have 
recovered in almost quantitative yield the starting 
ketones when we tested cholest-4en-3-one: 3,5,5-tri- 
methyl-cyclohex-2-en-I-one” and 2-methyl-S-i.propenyI- 
cyclohex-2-en-l-one (see entry I, Table 3). However, 
when substrates with no strict steric demands are used as 
starting material, this multi-step reaction works well and 
may be a valuable, mild method for the selective syn- 
thesis of /3-aryl ketones from a&unsaturated ketones. 

EXPERIMENTAL 

M. ps are uncorrected and were determined with a Biichi 
apparatus. The starting ketones 3b. 3e. 3f, 31, are commerically 
available and were used without further purtication. Ketones JP, 
3c, 3d, 3g, I, 3i were prepared according to cited refs. 
Organomercury compounds lb and II were from City Chem. 
Corp. and from Aldrich respectively and were used as such. 
Compound le was prepared according to the method described 
by Heck’ for the mercuration of benzophenone: m.p. = 188-192”. 
‘H NMR analysis in DMSOd& or (CD,hCO/LiCI and subsequent 
addition confirmed that the obtained mercurial contained at least 
substantial amounts of the expected product. All the other 
organomercury compounds were prepared according IO cited 
refs. Tetrabutylammonium chloride and PdC12 were purchased 
from Fluka and used as such. The products were purified on 
silica gel open columns (SiO#. 70-230 mesh. Merck) eluting 
with n-hexane/EtOAc mixtures. 

‘H NMR and MS spectra were recorded with a Varian EM 390 
spectrometer (TMS internal standard) and a Hewlett-Packard 
HP 5980A spectrometer equipped with a Data System 5934A. 

General procedure aj synthesis aj @-aryl kelones. This is 
exemplified by the reaction of 4-chlorophenylmercury chloride 
and benzalacetone (entry c, Table I). To a stirred soln of ben- 
zalacetone (0.5 g, 3.42 mmol) in CH#& (6.5 ml) were added a 3N 
HCI (4.0ml). TBA’CI- (0.095 g. 0.34 mmol). PdCl? (0.03Og. 
0. I7 mmol) and 4-chlorophenylmercury chloride (I .78 g. 
5.13 mmol). This mixture was stirred for I2 hr at room temp. the 
organic layer was separated. washed with a Im thiosulphate 
soln and water, dried (Na2SOI) and concentrated under reduced 
pressure. The residue was chromatographed on silica gel. Elution 

+fi TMS CDCI, 9.90 (s, ZH), 8.00-7.00 (m, 18H). 4.62 (bt. 2H. 
7.5 Hz), 3.16 (bd. 4H. 7.5 Hz); v;$, 2730. 1680. 

with a 85llS cyclohexane/EtOAc gave 4-(4-chlorophenyl). 4- 
phenylbutan-2-one (0.73 g). 

General procedure for competitiae reactions of phenylmercury 
chloride with arylmercrtry chlorides. Phenylmercury chloride 
(3.42 mmol) and rhe arylmercury chloride (3.42 mmol) were reac- 
ted with benzalacetone (3.42 mmol) in a CH2C12 (6.5 m1)/3N HCI 
(4 ml) two-phase system at room temp in the presence of PdCl? 
(0.17 mmol) and TBA’CI (0.34mmol). Then, aliquots were 
sampled at an interval of 15 min and immediately after each 
sampling the samples were subjected to glc analyses (OV-I, 2 m, 
program: from 50 to 270”, N,). The relative reactivity of 
phenylmercury chloride to the arylmercury chloride was deter- 
mined from the relative intensities of p-aryl ketones for rhe first 
5 aliquots. 

3-Nilrophenylmercury chloride coupling. A mixture of PdC& 
(0.486 K. 2.74 mmol) and TBA-Cl- (0.76 P. 2.74 mmol) in CHXI, 
(5.2 mfi and 3N Hdl (3.2 ml) was stirred ‘i& 0.5 hr at ;oom (e&p: 
Then, 3-nitrophenylmercury chloride (1.47 g, 4.1 I mmol) was ad- 
ded and the heterogeneous system was stirred for 6 hr during 
which time precipitation of metallic Pd and formation of 3,3’- 
dinitrobiphenyl (tic) were observed. Benzalacetone was added 
and stirring was continued. After 8 hr the mixture was worked-up 
as described. Pure products were obtained through open column 
chromatography on silica gel. Elution with a gS/l< cyclohex- 
ane/EtOAc mixture gave benzalacetone (0.073 g), 4-(3-nitro- 
phenyl), 4-phenylbutan-2-one (0.56 g). and 3,3’dinitrobiphenyl 
(0. I I5 g; m.p. 199-201”. lit.” m.p. = 201-202”). 
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