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RhZ(CO)&lZ, Zn(BPzzEt& and p-tolyl isocyanide were prepared by available 
methods [7,&S]. 

Preparation of (C0)2RhBPz2Et2 (I) 
To a solution of RhJ CO),& (70 mg) in pentane Zn [ BPz2Et2] 2 (1 equivalent) 

was added and the reaction mixture was stirred for about 15 min; ZnClz formed 
and was removed by filtration. A yellow liquid was obtained in 95% yield after 
stripping off the pentane. Physicochemical properties and analytical data are 
given in Tables 1-3. Molecular weight by mass spectrum: found 363, calcd. 362. 

Preparation of (C,H7NC)2RhBPz2Et, (II) 
In a typical preparation, to a solution of (C0)2RhBPz,Et2 (100 mg) in pentane, 

C7H7NC (2 equivalents) was added dropwise with continuous stirring; after the 
addition of 1 equivalent of isocyanide, a greenish yellow precipitate appeared. 
The reaction mixture was stirred for 30 min and filtered, and the solid obtained 
was washed with pentane and air-dried, yield 93% 

The products, III, IV, V and VI were prepared similarly_ 
Analyses and physicochemical properties of these compounds are given in 

Tables 1-3. 

Preparation of (C7H7NC)2RhBPz2Et2X2 (X2 = I2 or CHJ) (VII) 
In a typical preparation, to a solution of II (70 mg) in benzene, a solution of 

I2 (1 equivalent) in benzene was added slowly with continuous stirring. The 
orange colour of the solution slowly changed to brown, and the progress of the 
reaction was followed by observing the position of bands due to v(C-N) in the 

infrared spectrum. After 2 h, the benzene was removed, and the resulting brown 
mass was stirred in pentane for 3-4 h and filtered_ The brown shiny crystals 
thus obtained were filtered, washed with pentane and dried; yield 75%. 

Compounds VIII, IX, X, XI and XII were prepared similarly and their physico- 
chemical properties and analyses are given in Tables 1-3. 

TABLE 3 

iR DATA (cm-') IN NUJOL 

___~ __...__ ~_. ---~-- - ------- ----------- - ---- ._.~_ 
I II III IV V VI. VII VkII 

1080~s 

2oeovs 

15OOm 

81% 

2170vs 216Ovs 21i5vs 2176VS 2170~s 222ovs 2215X-S 
210%S 2OlOvs 21oovs 202ovs 2125x.x 2200s 2200m 
2040w(sh) 1595m 2050(sh) 1505m 2095(sh) 1508m 1505m 
1515m 116Ovs 16001x1 810s 1505m 820s 820s 

815s 812s 1155VS 820s 
812s 

IX x XI XII XIII XIV XV 

225ovs 2220(sh) 225ovs 222ovs 2220(sh) 2220(sh) 222ovs 
222OVS 221ovs 2220(sh) 2200m 2180~s 2205vs 2190s 
1595m 1580111 1505m 1515m 1500m 1590m 1500m 
1162vs 1160s 825s 830s 812s 1160~s 840s 
815s 815s 815s 
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Preparation of (C,H,NC)2RhBPz2Et2HgC12 (XIII) 
In a typical reaction, to a solution of II (70 mg) in diethyl ether, a solution of 

HgCl, (1 equivalent) in diethyl ether was added slowly. The orange colour of 
the solution changed to a deep brownish yellow immediately. The reaction mix- 
ture was stirred for 1 h, some turbidity which appeared was removed by filtra- 
tion, and on removal of the diethyl ether yellow brown shiny crystals were 
obtained, yield 80%. 

Compounds XIV and XV were similarly prepared and their physicochemical 
properties and analyses are given in Tables 1-3. 

Results and discussion 

The compound (C0)2Rh(BPz2Et2), I prepared by the reaction of Rh2(CO)&12 
and Zn(BPzsEt& in pentane, is a yellow liquid which is fairly stable towards 
air, moisture and heat. On prolonged exposure to air, the liquid turns brown. It 
is very soluble in most organic solvents, and is monomeric in the vapor state 
(mass spectrum). 

Treatment of I with p-tolyl isocyanide (see Scheme 1) gave (C7H7NC)zRh- 
(BPz,Et,), II, as a greenish-yellow crystalline solid which is quite soluble in 
benzene, diethyl ether and chlorinated solvents, but less soluble in aliphatic 

hydrocarbons. Attempts to prepare (CO)(C-,H,NC)Rh(BPzsEts) using equimolar 
quantities of I and p-tolyl isocyanide, only gave mixtures of I and II. 

Compounds III and IV were similarly obtained by reacting (C0)2Rh(BPz2Et2) 
with one or two equivalents of C8H9S02NC, p-toluenesulphonyl isocyanide, 

respectively_ Compounds III and IV, obtained as yellow and pink crystalline 
solids respectively on the evaporation of the diethyl ether solvent, dissolved 
readily in most organic solvents except aliphatic hydrocarbons. Compound V, 
a yellow liquid which crystallizes at 0” C, and compound VI, a bright yellow 
crystalline solid, were obtained by similar methods. 

In contrast, similar reactions of I with triphenylphosphine or triphenylarsine, 
in attempts to obtain (MPh,)(CO)Rh(BPz,Et,), M = P or As, gave mixtures 
from which pure compounds could not be extracted. Reactions of I with 2,2- 
dipyridyl, bis(diphenylphosphino)ethane or acetylenes were also unsuccessful. 

Oxidative addition by Iz, CHJ or HgClz of compounds II, IV and VI gave 
the new rhodium(II1) compounds VII-XV. Such reactions with iodine or 
methyl iodide were carried out in benzene at room temperature. Removal of 
the benzene and recrystallization from pentane gave the iodo derivatives VII, 
IX and XI, as brown, orange or red crystals, respectively, or the methyl iodide 
products VIII or X. Reactions of II, IV and VI with mercury(I1) chloride were 
carried out in diethyl ether, which on removal left the coloured crystalline 
products_ All of these new products are stable in air and show good solubility in 
common organic solvents_ 

Similar reactions of II, IV and VI with acetyl chloride, trimethylchlorosilane, 
or triphenyltin chloride failed to yield identifiable products. 

Characteristic infrared absorption bands of the new compounds are listed in 
Table 3. All show two distinct bands in the 815-820 cm-’ and 1500-1600 
cm-’ regions due to the pyrazolyl rings. Compound I also shows two distinct, 
strong absorptions due to v(C0) at 2020 and 2080 cm-‘, while compounds III 
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2 

RNC 

N-N 

..=\ / \ /c2H5 
RN/~\ iB’C2H5 

N-N 

(RNC12Rh [B Pz2Et2] I2 (RNC12Rh 

t 

( RNC12Rh [BPz,Et*] (Ci+) I 

(R = p-tolyl , t-butyl .and p-toluenesulphonyl) 

and V, which contain both carbonyl and isocyanide ligands, each show two 
strong absorptions in the 2160-2175 .crn-’ and 2010-2030 cm-’ due to Y(NS) 
and v(CO), respectively_ Products II, IV, and VI similarly display strong infra- 
red absorptions due to Y(N=C) in the 2100-2175 cm-’ region. In comparison, 
the octahedral rhodium(II1) derivatives VII-XV show v(N=C) absorptions at 
higher frequencies in the 2180-2250 cm-l region. Additionally, compounds 




