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Abstract 

The synthesis and characterization of four organomercury derivatives of l-phenyl-3-methyl-4-acyl-5-pyrazolones (L), RHgL (R ~ Me, 
Ph; acy i -  acetyl, benzoyl), are described. The report includes the crystal structure of one compound, PhHg[I-Ph-3-Me-4-PhCO-5- 
C~N2CO], which represents the first crysmllographically authenticated mercury /J-diketonate bonded to the metal through oxygen, and 
also the first structural report on an organomercury/3-diketonate. For comparison, the two diphenylthallium derivatives of the same two 
pymzolone ligands have also been prepared. 

geyw, rd,w Mercury; Thallium; /3.Diketone; Acylpyrazol-5-ones; X-ray diffraction 

I. Introduction 

While the coordination chemistry of 4-acyl°5- 
pyrazolones (I) is well developed with respect to thor° 
ganic i~ceptors [! =3], organometallic derivatives of this 
class of ligand are still rather limited. Early work on 
complexes containing rhodium and iridium olefin moi- 
eties [4] have subsequently been expanded to include 
di-organotin compounds [5-8]. We have recently con- 
tributed to this field by structurally characterizing the 
first triorganotin 5-pyrazolone, as well as reporting 
organotin complexes of the isomeric I-acyl-5-pyrazo- 
lone ligand (!i) [9]. We now report the successful 

synthesis of organomercury derivatives of I, along with 
two organothallium analogues for comparison. 
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Mercury, as a soft metal [10], has a low affinity for 
oxygen, and crystal structure determinations of merc,ry 
fl-diketonates such as bis(dipivaloylmethyl)mercur:tll) 
[tBuC(O)CHC(O)tBu]~Hg [I !,!2], (dipivaloylme'.hyl)- 
mercuric acetate ['BuC(O)CHC(O)tBu]HgOAc [I 3] and 
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3,3.bis(chloromercuric)-2,4-pentanedione (MeCO):,C- 
(HgCI)2 [14] have shown that in the solid state mercury 
is bonded to carbon. Secondary H g . . - O  interactions 
are always observed in these mercuric /~-diketonates. 
though in the case of ['BuC(O)CHC(O)tBu]I-IgOAc [ 13] 
it is the oxygen atoms of the acetate groups that are 
responsible and not those of the dipivaloylmethyl group. 

Methylmercury complexes of 13-diketonates such as 
(MeCO)2CH2, (CF3CO)2CH 2 and (CF3CO)CH2- 
(COCH3), synthesized either from reacting Me2Hg and 
the diketone at refluxing temperature or from the dike- 
tone and MeHgN(SiMe~)2 at -80°C. have been in- 
ferred to incorporate both Hg-C and Hg-O bonded 
species [15]. Spectroscopic data also suggest similar 
mixed coordination modes for products of the reactions 
between phenylmercuric halides and (PhCO):CH~ [16]. 
Mercury's antipathy for coordinated oxygen is high- 
lighted by the structures containing analogous monothio 
#-diketone and //-ketoiminato ligands, where coordina- 
tion is primarily S,S- and C.N- in nature, respectively 
[17,18]. Surprisingly, no ct3'~t~,'. ~tntctures of any 
organomereury /3.diketonates have been published so 
far, nor have any of the crysmllographically authenti- 
cated mercury //-diketonates to date been found to 
contain the O,O-chelating mode of bonding so common 
for this ligand group. This report establishes precedent 
in both of these areas, in contrast, organothallium B-di- 

ketone complexes are well established; for example, 
Me2Tl(acac) has the normally O,O-chelated ligand, 
though weak intermolecular TI - - .  O interactions ex- 
pand the coordination number about thallium to six [19]. 
Thus, for comparison, we have also synthesised the first 
organothallium derivatives of 4-acylpyrazolones, whose 
properties are reported herein. 

2. Results and discussion 

2.1. Synthesis and spectroscopy 

A comprehensive survey of the synthetic mutes which 
have been employed for the isolation of mercuric /3-di- 
ketonate compounds has been published in a recent 
review [20]. In the present study, phenylmercury(ll) 
pyrazol-5-onates (1, 2) were made by treating 
phenylmercury acetate in aqueous ethanol with equimo- 
lar quantities of the appropriate pyrazol-5-one (Eq. (I)). 
The analogous methylmercury(ll) derivatives (3, 4) were 
made by stirring equimolar quantities of methylmercuric 
iodide and the sodium pyrazol-5-onate in dichloro- 
methane-methanol (3:1) (Eq. (2)). Yields of the 
phenylmercury derivatives (ca. 90%) were higher than 
those of the methylmercury analogues (ca. 40%). 

PhHgOA¢ , 

R 
M ° ~ ~  H 

I 
Pn 

R ~ Me (HPMAP) 
Ph (HPMBP) 

A~o~ ~H 
RT, 41t, °HOAo 

R 
Me " x ~  OHgPh 

N~,N,~O 
I 

R • Me (1), Ph (2) 

MeHgl 

M~ 

4, 

R ,,~ONa 
NL, N,~O 

I 
Ph 

R 
Me ~ OHgMo 

I / \  
Im. NLN.,~O 

FIT. 4h..Nal ( 2 ) 
I 
Ph 

R ~ Me (3L Ph {4) 

The new compounds are brown (1, 2) or yellow t3. 
4) high melting solids, soluble in various organic sol- 
vents (e,g, toluene, chloroform, methanol and ether), 
They arc stable in air, but for long storage should be 
kept in a vacuum desiccator or under nitrogen, 

1lie analogous diphenylthallium species 5 and 6 have 
also been prepared, fi'om Ph2TiOH and tile protonated 
iigands HPMAP and HPMBP (Eq. (3)): 
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R R 

Ph2TIOH + Aqueous,, MeOH ::1," Me 

o ,T. o 

I I 
Ph Ph 

R = Me (5). Ph (6) 

(3) 

Important IR bands for the compounds 1-6 have 
been assigned by comparison with spectra of the free 
ligands and with data reported in earlier literature for 
pyrazol-5-onate complexes [3,6,7]. In the spectra of tb ,~ 
six compounds the v(O-H) band of the ligands disap- 
pears, indicating deprotonation. The shift of the ~,(C = O) 
absorption band from 1630-16"/5 cm- ~ in the free lig- 
ands to 1579-1626cm-~ in the complexes, and the 
absence of the broad absorption band due to 
v(OH . . .  O), suggest that both the carbonyl groups ate 
involved in bonding to the two metals through the 
oxygen atoms. The absence of z,(-NH-) signal be- 
tween 3080-3600cm-~ in the IR spectra of the com- 
plexes roles out the possibilities of any amino=diketo 
tautomeric form coordinating through one or two car- 
bonyl groups or forming a coordinate link to mercury 
through the nitrogen atom of a secondary amino group. 

By analogy with the assignments for other methyl- 
mercury compounds, 6(CH 3) and ~,(Hg-C) in the com- 
plexes have been assigned to bands in the regions 
1170-1190 cm- ~ and 520-550 cm- ~ respectively. 

The ~H and 13C NMR spectra of compounds 1-6 
incorporate the same features as those of their respec- 
tive iigands, except for the disappearance of the broad 
O-H band of the enol forms of the ligand between 
10.2-10.7 ppm in the I H NMR spectrum. This suggests 
that the organometallic unit is coordinated to the oxygen 
atom of the deprotonated enol form of the iigand. The 
sharp singlets at ca. 8---0.75ppm in the spectra of 
methylmercury(lI) derivatives are flanked by 199Hg 
satellites arising from ~J(199Hg-H) coupling of 169.2 
(3) and 179.5Hz (4). These are larger than for the 
C-bonded /~-diketonate complex MeHg(acac) (135 Hz), 
though with the much more electronegative /3-diketo- 
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Fig. I. The asymmetric unit of 2 showing tile atomic labelling scheme used in the text and tables. Ellipsoids illustrated are at the 3(1~ probability 
level. 
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Tab~ I 
Sel~ed geometric dam (A. deg) for 2 

Bond lengths 
O(1)-Hg(1) 2.585(9) O(2)-Hg(1) 2.087(7) 
C(1)-Hg(1) 2.040(I I) N(2)-N(1) 1.394(9) 

10)-N(!) i .312( I i 5 C(9)-N(2) 1.363(10) 
C(12)-N(2) 1.419(I I) C(7)-0(15 1.237(10) 
~9 ) -O(2 )  1.289(10) C(85-C(7) 1.449(125 
C(18)-C(7) !.51 I( 145 (?(9)-(2(8) 1.420(13) 
C(10)-C(8) !.440(12) C(I l)-C(lO) 1.489(135 
Bond angle.s 
O(2)-Hg(l)-O(15 78.3(3) C(I)-Hg(I 5-O(1) 112.1(45 
C(I)-Hg(I)-O(2) 168.6(3) C(10)-N(I)-N(2) 106.9(7) 
C(9)=N(2)-N(I) 111.2(7) C(! 2)-N(2)-N(I)  118.6(7) 
C(12)~N(25~C(9) 129.9(8) C(7)~O(I)-Hg(I) 121.7('/) 
C(9)=O(2)~Hg(I) 119.4(6) C(2)-C(I)-Hg(I)  120.4(8) 
C(6)~C(I)~Hg(! 5 121.9(85 C(8)-C(7)-O(!)  122.2(9) 
C(18)~C(75~O(1) 110.8(8) C(185-C(75-C(8) 118.0(85 
C(9)~C(8)~C(7) 124.6(9) C(10)-C(85-C(7) 130.5(8) 
C(10)=C(8)~C(9) 104.9(8) O(2)~C(9)-N(2) 123.4(8) 
C(8)~C(95=N(25 106.3(8) C(8)-C(9)-O(2) ! 30.3(7) 
C(8)~C(10)=N(I) 110.7(9) C(II)-C(10)-N(1)  i!9.0(8) 
C(11)=C(10)~C(8) ! 30.2(8) 

of /3 when ligands of different donor group are com- 
pared [23], structurally similar ligands possessing the 
same donor group are reflected by a F.near decrease in J 
as log/3 increases. That is, a strongly bound ligand 
trans to the R group in HgRL compounds weakens the 
Hg-C bond, decreasing its s character and hence "J. On 
these grounds, the values of ~ J ( u C - ~ 9 9 H g )  ( 3 : 1 1 0 2 ;  4: 
1123 Hz) and 'J(~ H-~9°Hg) discussed earlier suggest 
the following stability sequence for the methyl- 
mercury(ll) derivatives: HgMePMAP > HgMePMBP. 

The position of ~(199Hg)  for the phenylmercury 
derivatives 1 and 2 (-1157.5,  -1026.2ppm) are fur- 
ther upfield than those for the methylmercury analogues 
3 and 4 ( -  828.4, -755 .6  ppm) respectively, consistent 
with the recent observations for RHg(S:PEt,)  
(~ (199Hg) ,  R = Me: -591.7; R = Ph: -898.4ppm) 
[24]. Moreover, the ~99 Hg NMR resonances for 1-4 are 
significantly shifted from those of these Hg-S bonded 
compounds, suggesting coordination to an element of 
significantly different electronegativity, i.e. oxygen not 
carbon. 

nate hfae the coupling increases dramatically (248 Hz), 
an observation which has been associated with a change 
to Hg=O bonding [15]. 

The positions of the ~~C resonances of the N-phenyl 
carbon atoms appear to be unaffected by complexation. 
although those of the coordinating carbonyl groups aw 
d¢~hiclded in lh¢, complexes. This is consistent with the 
binding of the organomercury group to the enol oxygen 
of the pyrazolo5oonates. 

The coupling constants *J(*~C=~'~'~itg) and ~J(~ll= 
""itg) have been used by others to quantify, in a 
relative sense, the stability constat~t fl of methylo 
mercury(ll) compounds [21=23]. Although these ¢OUo 
piing constants can be potentially unwliable measm~s 

2.2. Crysud Structure of ( l-phenyl-3-medtyb4-benzoyi- 
p yrazoi. 5-onato )phen yhn ercur y( li ) (2) 

Fig. I shows the asymmetric unit of 2 and the 
numbering scheme used in the text. Selected distances 
and angles arc given in "Ik~ble I. The crystal structure 
involves discrete molecules with no Hg o •. Hg or other 
inlem~olecular interactions (llg(I)=ltg(l'): 4.429,~). 
Tl~e mercury atom is coordinated to the C(I) morn of 
the phenyl group (i!g( ! L~C( I ): 2.0q0( I I ) ~) and 1o the 
O(2) atom of the 4ol~n~oylpyra~olo5~onale (lig,(I)~ 
~2) ;  2.087(7)~). "Htc C(I)- t lg-O(2)moiety is non- 
linem' (168,(g3)°), arising from additional coordination 

Table 2 
Comparative geometric data (,~. deg) for 2 and ~:lated mercury compounds 

R ~ Hg------- X)  

q o m ~ d  Hg~C |tg X IIg Y C~ tlg ~X 

tlg(DPMIOAc ' 2.11 ¢ 2.10 ~''~ 

It~SpDM)~ '" *" L351, L337 o 
[(H~HNDpM)}~]' ' '~'~ Lt~6, 2.1~, L109 " L087, 2.090. 2.073 ' 

2.5~5 " 168.6 
2.S2.3.0 I. 3.02 " 172. 174 
230 '~ 170 
2,74, 2.~2.2,~2 '~ 175 

2,519, 2.532. 2,549 ~ 175.1. 175,5. 171.8 

'~ This ~o~k. ~' X ~ O. ~ Y ~ O. a Ref. [14]. ¢/J~Dikelo,¢ carbon. ~ X = Ci. ¢ ReL [25]. ~ X = C. ' Ref. [26]. ~ Acelate oxygen, k Ref. [271. 
I Mean ',~alu¢~, " SPDM ~ monthio-dipivalolyhnefl~ane, " Ref, [18], o X ~ S, t, < S-Hg-S,  q HNDPM ~ 4-hnino-diptvalolylmethane, ' 
rer, ITS],' × ~ N, 
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of the metal to O(1) (Hg(l)-O(l): 2.585(9),~,). Al- 
though the deviation from 180 ° is relatively modest in 
itself, it is slightly larger than normally observed and 
indicates that the Hg-O(l)  bond is relatively strong. For 
example, in [{tBuC(NH)CHC(O)tBuHg}3] "a+ although 
each mercury i~ weakly three-coordinate through appar- 
ently short, chelating C = O - - - H g  interactions (2.519- 
2.532 A) the C - H g - N  units are relatively unperturbed 
(171.8-175.1 °) [ 18]. Similarly, one mercury centre in 
(HgCI)~C(CO.Me) 2 is also three-coordinate from an 
intermolecular H g . - .  O bond (2.82,~,) that has little 
impact on the C-Hg-CI  angle (172 °) [14]. A compari- 
son of Hg-O bond lengths in related compounds is 
shown in Table 2. Weak secondary Hg-O distances 

'9 * have been reported to be between 2.700-,.956A, 
whereas an average distance of 2.669 ~ was quoted for 
typical Hg-O coordinate bonds in a recently determined 
O,S-crown ether complex [28]. Hence, the Hg( I )-O( ! ) 
distance of 2.585 A observed in 2 is short; indeed, it is 
one of the shortest such bonds reported to date, and by 
inference relatively strong. The asymmetry in the Hg-O 
bonds is reflected in the C-O bonds of the iigand 
(C(7)-O(!): 1.237(10); C(9)-O(2): 1.289(10)/~), with 
the short Hg-O bond being associated with the longer 
C-O bond and vice versa, as expected. 

The approximately 'T-shaped' geometry of ligands 
about the mercury results from distortion of the nomi- 
nally linear C - H g - O  unit by additional /3-diketone 
chelation. 2 is the first example of an O,O-chelating 
//-diketonate mercury complex, and presumably m'ises 
from the blocking of the prefen~d carbon site (C(8)) by 
its incorporation into a heterocyclic ring. Interestingly, 
steric hindr~lnce alone ~,f the latter carbon is insufficient 
to prevent bonding at this site [17]. "l'lte closest strut o 
rural a,alosue of 2 is mercury(ll) biso(tropolonate), in 
which each ligand chelates the mercury in an 0,0o 
manner (Hg-O: 2.30, 2.50A), though one of the two 
,x3polone groups also alcts in an additional bridging 
manner, thus raising the coordination number at the 
metal to six [27]. In 2, the six-membered HgO2C.~ ring 
adopts a half-chair conformation (Fig. 2) with a fold 

angle of 31.6 °, while the pymzole ring to which it is 
fused is planar (maximum displacements from least 
squares plane: C(9) -0.013, N(2)0.011 ,~,). 

3. Experimental 

Methylmercury(II) iodide, phenylmercury(II) acetate 
and l-phenyl-3-methylpyrazol-5-one were of commer- 
cial origin, l-Phenyl-3-methyl-4-acetylpyrazol-5-one 
(HPMAP) and l-phenyl-3-methyl-4-benzoyl pyrazol-5- 
one (HPMBP) were prepared by the methods of Jensen 
[I ] and Okafor [29] and converted to their sodium salts 
according to a literature procedure [30]. Ph2TIOH was 
prepared from Ph2TICI [31] by the method reported by 
Garcia Tasende et al. [32]. 

Spectra were recorded on the following instruments: 
Jeol GX270 (IH, '3C NMR), GX400 (l')gHg NMR), 
Perkin Elmer 599B (IR). NMR spectra were recorded in 
CDCi 3 unless indicated otherwise. 

3. I. Synthesis of ( l-phenyl-3-methyl-4-acetylpyrazo/-5- 
onato)phcnybnercury(ll) PhHg(PMAP) (1) 

A suspension of phenyhnercuric acetate (0.68g, 
0.2mmol) in ethanol (30ml) was added to a stoichioo 
metric quanlity of HPMAP (0.44g, 0.2 mmol) dissolved 
in ethanol (20ml). The mixture was stin'ed for 411 at 
room temperature ~md the solvent removed under vaco 
uum to give brown solid, whkh was recrystailized from 
toluene (0.81 g, 86%), m.p. 194 °C. Found (Calc. %r 
C~sHj~HgN,O~): C, 42.8 (42.5); !t, 3.3 (3.3); N, 5.5 
(5.6)%. IR (Nujol mull; cm~):  157% iJ(C~O), 538w 
IdPh=HL~). I It NMR: 1.75 (s, 311, 3omethyl), i.58 (s, 
3H, 4~lcetyl Me), 6.40=7.32 (m, 10H, C~,H~). ~C 
NMR: 14.9 (3omethyl), 27.2 (4oacetyl Me), 102.5 (Co4), 
146.4 (Co3), 161.7 (4oacetyl CO), 191.1 (Co5)136.4, 
126.6, 135.2, 127.3(C,.,,.,,,.t,H~Hg), 135.3, 121.1,127.5, 
124.4 (C,.,,.,,,.t, Hs(N-I)). ")9Itg NMR (0.5M EtOH): 
- 1157.5 ppm. 

~C17 C14~/~J~J~ 
.~C5 ~f,. ~ C6 Hgl C1" ~" ' "  ~CC82 ~'~0 

C20 

Fig. 2. A view of 2 showing the half-chair conformation of tile HgO2C 3 chelate ring and the planarity of the fused pyrazole unit. 
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3.2. Synthesis of (l.phenyl-3-methyl-4-benzoylpyrazob 
5.onato)phenylmercury(ll) PhHg(PMBP ) (2) 

This compound was prepared in a manner analogous 
to that described for (1). by stirring ethanol solutions of 
equimolar quantities of phenylmercuric acetate (0.64 g, 
0.2retool) and HPMBP (0.56g, 0.2mmol) for 4h at 
room temperature. The product was recrystallised from 
toluene, yielding yellow crystals suitable for X-ray 
diffraction measurements (1.11 g, 92%), m.p. 160°C. 
Found (talc. for C~HtsHgNaO2): C, 49.5 (49.8); H. 
3.3 (3.3); N. 5.0 (5.1)%. IR (Nujol mull; cm-~): 1595s 
t,(C=O). 546w t,(Ph-Hg), t H NMR: 1.78 (s. 3H. 
3-methyl). 7.20-7.87 (m. 15H. C6Hs). t3C NMR: 16.3 
(3=methyl). 138.2. 128.9. 128.8. 136.8 (4-benzoyl, 
C~.,,.,,.t, Hs). 104.8 (C-4), 149.0 (C-3). 163.1 (4-benzoyl 
CO). 193.7 (C-5). 140.7. 126.0. 140.2. 129.0 
(C,.,,,,,.pHsHg). 138.2. 121.9. 130.8. 127.8 
(C~,,~,t,H~(N-I)). W°Hg NMR (0.5M EtOH): 
- 10:26.2 ppm. 

3.3. Synthesis of (l-phenyl-3omethyl-4.acetylprazol.5. 
onatohnethybnercury(ll). MeHg(PMAP) (3) 

A suspension of methyhnercuric iodide (0.90g. 
0.3retool) in dichloromethane (4Oral) was added to a 
stoiehiometrie quantity of NaPMAP (0.72 g. 0.3 retool) 
dissolved in ethanol (25 ml). The mixture was stitTed for 
4h at room temperature and the resulting suspension 
was filtered to give a yellow°bi~wn filtrate. The soluo 
tion was then evaporated to dryness on a rotary evaporao 
tot', to give a brown solid product. Recrystalli~ation was 
effected from toluene=dichloromethane (1:3) mixture. 
The brown solid formed was filtered off under suction 
~ d  vacuum dried (0,52g, 40%), m,p. 172"C (dec.). 
Found (Calc. for CI.~H~HgN, O~): C, 36.2 (36.3): H, 
3.5 (3.3): N. 6.3 (6,5)%, IR (Nujol mull: cm=~): 1626s 
t,(C~O), 538w t,(Me=Hg), ~H NMR: 1.71 (s, 31t, 
3-methyl), 1.52 (s, 3H. 4oacetyl Me), 0.85 (s, 3H, 
MeHg), 7.22=.7.75 (m. 5H, C~,tI~); zJ(~H=Hg)~ 
169,2 Hz, ~'~C NMR: 17,7 (3omethyl), 7,8 (MeHg), 28,4 
(4-acetyl Me), 166,4 (4~acetyl CO), 103.5 (C-4), 149.1 
(C-3), 189.7 (C-5), 117,7, il8.1, 128,5, 121.9 

I I 1 
(C,,,,,,. t, Hs(N'I)): J( C=Hg)~  1102tlz. ~'r~ltg NMR 
(0,5 M EtOH): = 828.4ppm. 

3,4. Synthesis of t i oph¢ n) 1=3,mr th31.4°b~ nzo 3 Ip) razolo 
5°tmt~to}mcthybuercur3411L Mdlgf PMBP ) f 4 J 

This compound was pl~pared in a manner analogous 
to that descried lbr (3). by stirring ethanol=dichloro. 
methane solutions of equimolar quantities of meth- 
ylmercuric iodide (O,90g, O,3mmol) and NaPMBP 
(0,90g, 0,3 retool) at room tem~rature, The bright yel- 
low filtrate obtait~d on filtering the mixture at the end 
of 4h reaction time was evaporated to dryness under 

vacuum to yield a yellow product which was recrystal- 
lized from acetonitrile and dried under vacuum (0.56 g, 
38%), m.p. 156°(2. Found (Calc. for CisHioHgNzO_,): 
C, 43.8 (43.6); H, 3.7 (3.8); N, 5.7 (5.7)%. IR (Nujol 
mull; cm-I): 1618s t,(C=O), 524w r,(Me-Hg). "H 
NMR: 1.82 (s, 3H, 3-methyl), 0.72 (s, 3H; MeHg), 
7.18-7.68 (m, 15H, C6Hs); 2 j ( IH-Hg)= 179.5 Hz. 
~3C NMR: 17.0 (3-methyl), 5.6 (MeHg), 137.6, 128.4, 
128.8, 137.4 (4-benzoyl, C i ,, ,,, pHs), 162.7 (4-benzoyl 
CO), 103.3 (C-4), 147.5 (C-3), 190.7 (C-5), 120.2, 
127.4, 132.5, 137.7 (Ci,,,.I, Hs(N-I)); IJ(LaC-Hg)= 
1123 Hz. ~99Hg NMR (0.5M Eti3H): - 755.6ppm. 

3.5. Synthesis of ( i-phenyl-3-methyl-4.acetylpymzol.5. 
onato )diphenyltha/lium( HI ), Ph : Tff PMAP ) (5) 

An aqueous solution of diphenylthallium hydroxide 
(I.89 g, 5 mmoi), obtained by treating diphenylthallium 
chloride with an aqueous suspension of freshly prepared 
Ag,.O, was added to an equimolar methanolic solution 
of HPMAP. The mixture was stirred at room tempera- 
ture tbr 6h, the solvents removed in vacuo, and the 
residue recrystallized from chloroform to yield 5 as a 
brown solid ( I. ! 5 g, 40%) m.p. 51 °C. Found (Calc. Ibr 
C:4H,mNzO,Ti): C, 50.8 (50.3); H, 3.8 (3.7); N, 5.3 
(4.9)%. IR (Nujol mull; cm-I): 1590s t,(C=O). =H 
NMR: i.42 (s, 3H, 3-methyl), 1.41 (s, 3H, 4-acetyl Me). 
7.24=7.74 (m, 15H, C~,H~). I~C NMR: 14.9 (3=methyl), 
27.9 (4oacetyl Me), 104.6 (C-4), 136.9 (C°3), 161.6 
(4oacetyl CO), 192.4 (Co5)120.9, 124.6, 128,7, 134.6 
(C~,,,,,!i~(No!)), 125.0. 125.4, 126.8, 127.2, 136.7, 
136,9, 138.3. 138.6 ((, .... ,,,It~TI). 

3,6. Synthc ~is of t I ophcnylo3omcthylo4ohCnzoylpyraztd~ 
5°onato)diphenyhhatlium(lll). Ph;TI(PMBP) f6~ 

This compound was prepared in the same manner as 
5, from 5retool quantities of Ph,TIOH and HPMBP. 
The crude product was recrystallized fi'om I:l hexane= 
chloroform to yield 6 as a greenish°yellow material 
( I .44g,  45%) m.p. 58°C. Found (Calc. for 
C~,~I=I~N~O:TI): C, 54.7 (54,8); H, 3.9 (3.6); N, 4.6 
(4.4)%. IR (Nujoi mull; croci): 1598s I,(C=O). Ill 
NMR: 1.78 is, 311, 3omethyl), 6.80=7.64 (m, 2011, 
C¢,t!~). I~C NMR: 15.2 (3-methyl), 137.9, 128.9, 128.8, 
136.6 (4-bcn~oyl. C, ,, ~, .i!~), 104.2 (C°4). 133.0 (C°3). 
16(},4 (4A-,cnzoyl CO),' 1'(t2.8 (C-5), 121.3, 122.7, 126.9, 

:b ( . ~  . . b ~  . .11,~. 133.8 ( ,  ..... , , , i i , (N-ID,  ]'~33 124.9, 126.4. 126.5, 
137,2, 137,3, 138,2, 138,9 ((',,,.,, eltsTI}. 

3.7, X.t~ty data colh,ction and structure dctcrmimuion 
of ( I -ptwnyL3-mcthyi.4. bcnzoylpyrazolo 5-onato)phenyl- 
mt,rcury( H L I ttgPhf PMBP)] f2 ) 

A crystal of approximate dimensions 0.2 x 0.2 x 
02  mm was used for data collection. 
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Table 3 
Fractio,,:d atomic coordinates ( x I0 4) for 2 

x y z 

Hg( I ) I 812.9(3) 950.7(3) 559. I(2) 
N(1) 5170(7) - 1019(7) - 1005(4) 
N(2) 4450(6) 74(6) - 963(4) 
131(I ) 1464(7) - 1370(6) 303(4) 
0(2) 2484(6) 773(5) - 492(3) 
C( I ) 109 i(9) ! 479(8) 1526(5) 
6(2) - i03(8) 972(8) 1734(5) 
6(3) - 636(10) 1369(10) 2364(6) 
6(4) - 35( I I ) 2301(!0) 2785(5) 
C(5) 1162(I I) 2790(9) 2602(5) 
6(6) 1728(9) 2364(8) 1981(5) 
6(7) 221 I(9) - 1955(8) - 76(4) 
C(8) 3272(8) - 1369(8) - 441(5) 
C(9) 3318(8) - 97(8) - 609(4) 
C( I O) 4469(8) - 1878(8) - 710(4) 
C( i I) 5020(9) - 3152(8) - 657(5) 
C(I 2) 4875(8) I 120(8) - 1345(4) 
C(13) 4376(9) 2281(9) - 1225(5) 
C(14) 4781( I I ) 3276(I0) - 1628(6) 
C(15) 5731(I0) 3134(! I) -2117(6) 
C( i 6) 6252( ! O) 1976(I0) - 2218(5) 
C(I 7) 5826(9) 980(9) - 1845(5) 
C(18) 2001(8) - 3320(8) - 186(51 
6(19) 1825(9) - 3805(8) - 891(5) 
6(20) 1618(I0) - 5042(I0) - 997(7) 
6(21 ) 1550( I O) - 5784(9) - 388(8) 
6(221 1680(10) - 5302(10) 321(71 
(X23) 1895(8) - 4058(9) 422(5) 

Co:~'tal data: (7~ H 18 N~()~ Hg, M = 555.0, rnono- 
clinic, a~9,8978(9) ,  b ~  10,891(I), c~ 18.032(2)/~, 
IJ ~ 96.4 I( I )", l/~:~ 1931.6/~, space gl'oup P 21/c, Z 
4, D,~ 1.91Ben1 ~. p(MoKo~)~79.9cm~J. F(000) 

1064. 
Data were measured at room temperature on a CAD4 

automatic four°circle diffractometer in the range 2 ~ 0 
24 °. 3422 I~flections were collected, of which 2029 

were unique with I ~  2o.(I). Data were corrected for 
Lolentz and pohtrization and also for absorption [33]. 
(Max. and rain. absorption corrections: 1.269 and 0.723 
respectively.) The structure was solved by Patterson 
methods and refined using the SnELX [34,35] suite of 
programs, in the final least squares cycles all atoms 
were allowed to vibrate anisotropicaily. Hydrogen atoms 
were included at calculated positions. Final residuals 
after eight cycles of least squares were R = 0.0345, 
R,, ~ 0.0295, for a weighting scheme of u,~- 
2.7899/[o" 2(F) + 0.()0027 I( F)" ]. Max. fin,'li shift/esd 
was O.(X)I. The max. and rain. residual densities were 
0.42 e ~ ~ 3 and - 0,49 e/~ ~ :~ respectively. The asym- 
metric unit is shown in Fig. I, along with the htbelling 
scheme used in the text. Selected bond distances and 
angles, and final fractional atomic coordinates are given 
in Tables I and 3 respectively. Tables of anisotropic 
temperature factors, hydrogen atom positions and a 

complete listing of geometric data are available as 
supplementary data. 
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