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Chelating C-metallation of N-phenyipyr~ole(C~HjC3N2H3) occurs with 
Rh”’ and Lr” to yield iVX(C,H,C3N,H,),(M = Rh, X = Cl, Br; M = li-, X = Cl), 
where it is coordinated through pyrazolyl 2-N and phenyl 1-C atoms to form a 
five-membered metallocycle. These complexes react with ti-n-butylphosphine 
(PBu,) to give the adduct MX(C6H&,N2H~)2(PBu3), which has an octahedral 
structure with h-ans-N,N, ck-C,C, and ck-X,PBu, donor sets. The ionic ethylene- 
diamine complex Rh(C,H&jN,H,)Jen)Cl is also prepared. 

Introduction 

F’yrazole and its derivatives are known to form coordination compounds 
with various Lewis acids [ 11. Among its derivatives, N-phenylpyrazole is unique 
in that the phenyl group is metallated by palladium(U) to yield the five-mem- 
bered metallocycle (I) [ 21. Reactions of N-phenylpyrazole (abbreviated as N-CH) 
with other metal ions are. therefore, of interest and preparation of analogous 

rhodium(III) and iridium(II1) complexes has been attempted. The successful 
results are described below as a part of our continuing studies of chelating 
C-metallation [3]. For comparison, the rbodium(III) complex of 3,5climethyl- 
I-phenylpyrazole (N’--CH) was also prepared. 
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show spectra very similar to that of the iridium analogue. Thus tile three should 
have a similar structure (III). 
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The broad strong band at 266 cm -I of RhCl(N-C)2(PBuj) disappears upon 
replacement of Cl with Br and may be assigned to v(Rh-Cl). The corresponding 
band was found at 242 cm-’ for IrCI(N-C)2(PBu3). The structure III is also 
borne out. 

!iXhylenediamine (en) reacted with RhCl(N-C)2 to yield the ionic comples 
Rh(N-Ql(en)Cl with A,,, = 90.6 ohm-’ cm’ mol-’ (in a 10m3 n?l aqueous solution 
at 25°C). ln the infrared spectrum no band assignable to Y(Rh-CI) appeared. 
The PMR sp~trum (Table 2) shows that the two N-C moieties are equivalent. 
Thus structure IV seems to be most probable [lo]. 

Ekperimental 

PMR spectra were measured with a JEOL C-60H spectrometer at 60 MHz 
or with a JEOL JNM-MH-100 at 100 MHz using TMS as an internal reference. 
Infrared spectra were recorded on J_1SCO DS-402G and Hitachi EPI-L infrared 
spectrophotometers by the mull method. 

fiepaicl tiOR 

RhCl(N-C),. A mixture of 4 mmol(l.05 g) of rhodium(III) chloride hy- 
drate and 12 mm01 (1.73 g) of N-phenylpyrazole in 50 ml of 2-methoxyethanol 
was refluxed for 16 h. The resulting light brown powder was recrystallized 
from dichloromethane-ethaol to give dull white fine crystals. The product 
was dried at 110°C under vacuum to give 0.61 g (36%). 

The three complexes, RhBr(N+Z)z, IrCl(N-C)z, and RhCI(N’--C)z were 
prepared in a similar way: the bromide was prepared in the presence of excess 
lithium bromide, the iridium complex from sodium hexachloroiridate(III), and 
the last one by using 3,5-dimethyl-1-phenylpyrazole. 

RhCI(iV-C),(PBu,). To a dichloromethane solution (20 ml) of 1 mmol 
(0.42 g) of RhCI(N-C)z was added 1 mmol(O.20 g) of PBu,. To the mixture 
was added 30 ml of methanol and the solution was concentrated to a small vol- 
ume to crystalIke the white product. The yield was 0.47 g (75%). 

Metathesis of RhCl(N-C)2(PBuJ) with lithium bromide in acetone--dichloro- 
methane -yielded R.hBr(N--C),(PBu,). In a similar way as above, IrCI(N-C),- 
(PBu,) was also prepared. 

Rh(iV-C)2(en)Cf. One mmol (0.06 g) of ethylenediamine was added to a 
suspension of 1 mm01 (0.42 g) of RhCl(N-C)? in methanol and the mixture 
was heated until it had become clear. On concentration of the solution the 
product was obtained in 80% yk’d (0.39 g). 
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