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Abstract 

Preparations of [Rh(Hdmg)Z(HzO)z]CIO~ (1) (Hdmg=dimethylgyonim) from [Rh(H,O),](CIO,), anddimed~ylgJyoxir 
[Rb(Hdmg),(PPb,)zlCIO~ (2) from 1 and PPhl arc described. 1 crystallizes in the CL/c space group with (I= 14.910(3). b=6.058( I). 
c= 18.617(4) A, p= 107.649(S)“, 2~4. The structure was refined up to R=O.G21 for 1849 r&ctioas. The IR and NMR specaa 
elecuochemicalbehaviorof land2arediscussedandcomp~d~~~~~~~s.~~l~~~c~~~~~ 
for 2. the first two, rqcctively to Rh(Il) sad Rh(I), being followed by fast reactions. 

Keywords: Rhodium %mplexes: Oxtme complexes; Electrobmist~: Crystal stmctttres 

1. ltttrodttclion 

Rhodium complexes with the tetradentate bisdimethyl- 
glyoximate, (Hdmg),, equatorial ligand (rhodoximes) are 
receiving considerable attention [I]. Besides showing very 
promising catalytic properties in hydrogenation and hydm- 
silylation reactions [2], they are contributing to a better 
understanding of metal bisdimethylglyoximate complexes, 
cspcciatly of cobaloximes. well known useful models of 
vitamin B,r molecules [ 31. 

A good number of six-coordinate rhodoximes 
[Rh(Hdmg)aLX] have been synthesized and studied 141, 
but theirbehavior, especially thcelcctmchemicalaspccts [ 51, 
has not been investigated to the same extent as that of coba- 
loximes yet. Important advances were made in the explana- 
tion of the role of the electronic and steric pmperties of the 
axial alkyls in organorhodoximes [I]. but little attention was 
paid to other axial ligands. llte study of ]Rh(Hdmg)zL,] 
derivatives, with higher symmetry and with equatorial 
arrangement nearer to planarity, is expected to widen the 
knowledge of the effects of the axial ligands. Among them 
the [Rh(Hdmg)(Hldmg)Cl,] 161, ]Rh(Hdmg),Clzl- 
]71, ]Rh(Hdmg)(dmg)Clz12- Igl. HWHdmg),(L)sl’ 
(L=nitrogenbase) [9] and [Rh(Hdmg)z(PPh,)21’ [4gl 
species have already been reported. 
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Here we describe the synthesis, the isolatiou, the LR and 
NMR spectra of the [Rh(Hdmg)z(HzO)z]CfO~ 
[Rh( Hdmg),( PPh,),]CIO, compounds, the X-my strncture 
of the former and some electmchcmical pmperdes of Us 
latter. 

2 Rxperimental 

2. I. Specrroscopic measurements 

UV-Vis: room temperature spectra were monitored in the 
2OO-t320 tmr range by a Perkin-Elmer Lambda 5 attd a Hew- 
lett Packard t3452A rapid scan diode array spectmttteter. 

IR:thespectmweremeasuredintherange4OC#4C9ctt~’ 
from KBr disks or Nujol mulls on a Perkin-EImer 9KG 
spectrometer. 

NMR: the spectra were recorded on a JELL EX-400 spec- 
trometer (‘H at 400 MHz, 13C at lOO.5 MHz, 3’P at 161.7 
MHx)andonaBrtdcerAMX300spectmmeter(’Hat3@).l 
MHx, “Cat 75.5 MHz, “Pat 121.5 MHZ). Par ‘Hand ‘%J 
spectra TM.3 was used as internal stat&ml. For “P spectra 
10% HJQ solution was used as external shmdard. 

2.2. Materials 

RM31,.3H,OwaspurchasedFromAldrich.Allotherchem- 
icals were reagent grade and were used as comme&dly 
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obtained. The compound [Rh(H,O),] (ClO,& was synthe- 
sized according to the method of Ayres and Forrester ] IO] 
through the reaction of RhCI,.3HsO with concentrated 
perchloric acid. The solutions were standardized spectmpho- 
tometrically by the absorption spectrum of [ Rh( HaO)$+ 
with bands at 311 (e=67.4 M-’ cm-‘) and 396 (e=6i 
W’cm-‘)nm[IO]. 

arated. These were washed quickly with a small amount of 
cool ethanol and next with ether and then dried in vacua. 
Yield 30%. 

Cs&nn! Perchlorate salts of metal complexes are poten- 
tially explosive. Only a small amount of material should be 
prepared and handled with caution. 

2.3. Electrachemistn~ 

The measurements were made at 25kO.W under Ar or 
Na in a three-electrode thermostatedjacketceli. .4nAmel552 
potentiostat/galvanostat connected with an Amel 568 func- 
tion generator was used for polarogmphy. A home-made 
potentiostat [I I], equipped with positive feedback and 
driven by a Hewlett Packard 3314A function generator, was 
used for fast cyclic voltammetry. A DME (dropping mercury 
electrode) was the working electrode for polarography and a 
Me&ohm 663 VA Stand for Hg was used for cyclic voltam- 
m&-y (CV). Concentrations of the investigated compounds 
in DMF were in the range between 2 X 10e4 and 1 X IO-’ 
mol dme3; the supporting electrolyte was tetrabutylammon- 
ium perchlorate ( TRAP) 

(b) A solution of [ Rh( H20)J (CIQ,), (2 mmol) in con- 
centrated (IO-12 M) perchloric acid was diluted with HsO 
up to I M HCIO,. 0.48 g (4 mmol) H,dmg, dissolved in 20 
ml of hot ethanol, was added. The reaction mixture was boiled 
for 3 h, then concentrated to * 2 ml, heating under vacuum, 
and left in a refrigerator until yellow crystals of compound 1 
appeared. They were separated from the solution, quickly 
washed and dried as in (a). Yield 30%. Anal. Found: C, 20.7; 
H, 3.9; N, 1 I .7. Calc. for RhC H N 0 Cl: C, 20.5; H, 3.9; 8 18 4 1” 
N, 11.9%. The compound is air stable, and soluble in water, 
methanol and ethanoi. 

IO ml ethanol and 1. I g (4.1 mmol) of PPhs in 30 ml of 
hot ethanol were added to the concentrated mother liquor 
containing 1, obtained as described in procedure (a). The 
mixture was boiled for40 min. During the reaction the yellow 
solution turned orange-red with a strong absorption in the 
450 nm region, possibly due to a dimeric Rh(II) species 
[ 121. After filtering and standing, orange-yellow crystals 
separated. They were washed with ethanol, thoroughly with 
diethyl ether and dried under vacuum. Yield 60%. Anal. 
Found: C, 54.1; H, 4.7; N, 5.5. Calc. forRhC,,b,N.,09PzCI: 
C, 54.2; H.4.8; N, 5.7%. 

2.4. Smtheses 
2.5. X-ray analysis 

2.4.1. [Rh(Hdmg),~H,O)JClO~ (I) 
(a) A solution of [Rh(H,O),](CIO,), (6 mmol) in Intensity data were collected on a CAD4 Enraf-Nonius 

HCIO, ( IO-I 2 M) was cooled to _ 263 K and concentrated single crystal diffractometer at room temperature by o/2 scan 
aqueous KOH was added up to pH 2. After filtering off the technique using graphite-monochromated MO Kar radiation 
precipitated KCIO., and warming the yellow solution (bands (4\-0.7107 A). Crystal data are reported in Table 1. The 
at 3 I I and 396 nm), I .42 g of dimethylglyoxime (Hadmg intensities were corrected for Lorentz and polarization fac- 
12.2 mmol). dissolved in hot ethanol (35 ml), were added. tors. An empirical absorption correction, based on $ scan, 
The reaction mixture, boiled for 45 min, turned dark orange 
(bands at 272 (e=9940 M-’ cm-‘) and 340sh (r=2357 

was applied. The structure was solved by conventional Pat- 

M-‘cm-‘) nm). It wasconcentrated to * IOmlandcooled 
terson and Fourier methods and refined through full-matrix 
least-squares methods. The non-hydrogen atoms were treated 

overnight in a refrigerator. Further precipitation of KCIO, anisotropically. The hydrogen atoms, located on positive 
occurred. The solution was filtered again, concentrated to 5 
ml and left in the refrigerator until yellow crystals of 1 sep- 

regionsoftheF.-F,Fouriermap, wereretinedisotropically. 
A secondary extinction correction [ 131 was applied and the 

Table I 

Crysuldadalafor (Rh(Hdmg)Z(H,O),ICIO, 

F0lllllda 
h4 

a& 
b(A) 
C(A) 

B(“, 
V(A’) 

RhO&C,H,,-CIO,, 
468.61 
14.910(3) 

6.058 I t 
18.617(4) 
IW.MQ(E) 
1602.%4) 

Crystal size (mm) 
Transmission: max., min. (I) 

2fJMoKa) (“1 
Secondary exbnction 
No. mrasuad rekctions 
No. indepdenl reflections (I> 3(l)) 
No. variables 

0.6 x 0.5 x 0.8 
ISHI.O.11 
4-f% 

6.0(3)X IO-’ 
2607 
I&49 
I48 

Z 

Sw fimw 
Due @cm-‘) 

p(MoKa) (cm-‘) 

FKW 

4 
c2lc 
I.912 

12.7 
944 

Weight 

R(cJ 

Ru(F,,) 
Goodness al lit 
Residuals in F map (e A--‘) 

II(crI’(F) t(0.02F)‘t 1.0) 
0.02 I 
0.025 
0.49 

-0.54, to.51 
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Table 2 
Posilional parameters and EC4 * (A*) for non-H atoms of ]Rb(Hdm&- 
(H~O~o),]CIO~. The standard unccrtain~y is reported in pwcntbcxs 

Rh 0 0 0 1.4.53(3) 
01 0.1017(1) -0.2201(3) 0.14510(8) 2.85(3) 
02 M63l(l) 0.3969(2) -0.0555X7) 24w2) 
03 O.O79w(9) -0.1812(2) -3.05005(7) 1.98(2) 
Nl 0.wJ99( I ) -O.l!4M(3) 0.09772(S) l.89(3) 
N2 0.0842 ( I ) 0.2518(3) 0.00197(8) 1.81(2) 
Cl 0.2509023 O.O7tJ7(53 0.1843(2) 3.94(5) 
c2 0.1689(l) 0.0920(3) 0.1149(l) 2.16(3) 
c3 0.1597(I) 0.2713(3) 0.0597( I ) 2.0113) 
c4 0.2322( I ) O&%6(4) O&38( I ) 2.98( 4) 
Cl 0 -0.2276(2) -0.25 3.26(I) 
04 0.0668(2) -0.0910(4) -0.1966(l) 4.99(4) 
05 0.0470(2) -0.3586(5) -0.2907(l) 5.99(5) 

a Aniscimpically refined atoms are given in the form of tk isotropic equiv- 
alent displacement parameter defined as: (4/3)[dB( l.l)+b%(2.2)+ 

c’B(3.3) +ab(cos y)B(l,2) tac(cos,%B( l,3) +bc(cos a).9(2.3)]. 

coefficient was refined in least-squares. The final R(F,,) and 
R,( F,) values are reported in Table 1. Complex neutral-atom 
scattering factors, including anomalous dispersion terms for 
all non-H atoms, were taken from huemational Tables for X- 
ray Crystallography [ 141. Calculations were carried out on 
a VAX 2000 by using the Molen package [ 151. Final non-H 
positional parameters and Beq (A’) are given in Table 1. Fee 
also Section 4. 

5. Results and dkussion 

3. I. Synthesis 

Whileattemptstosynthesizethe [Rh(Hdmg)s(HzO),]X 
complexes (X = anion) from [Rh( Hdmg) ( H,dmg)Clc] , i.e. 
following the route used for the analogous cobalt derivatives 
[ 161, were unsuccessful, 1 could be prepared reacting the 
Rh( III) hexaqua complex with the stoichiometric amount of 
dimethylglyoxime in acidic ethanol/water solutions. 

Reaction of 1 with two equivalents of PPhr, both in acidic 
and in basic ethanolic solutions, led to the bisphosphinedcriv- 
ative [Rh(Hdmg)r(PPhs)&lO., (2). During the reaction 
an intermediate Rh(H) dimeric species could be envisaged 
as the solution turned orange-red [ 121 with strong absorption 
in the 450 nm region. The species [Rh(Hdmg),(PPh,),] + 
was already reported [4g] as a by-product of the synthesis 
of [R~(H~I@~CIPP~~] fromRhCl,~nH,O,dimethylglyox- 
imeandPPh, [17]. 

The reaction of 1 with PEt, following the above procedure 
did not result in axial water substitution under acidic condi- 
tions, while, whencarriedoutinethanol/waterbasicsolution, 
it led barb to axial substitution and toequatorial ligand reduc- 
tion giving, after HCIO, was added, the rrans bisniethyl- 
phosphinc compound [ Rh( Hdmg) (Hbdio) (PEt,)JClO, 
(Hbdio= 2.3-butanedione-2-imine-3-oximato) (Scheme I). 

pw3 1+ 

kbeme I. Scbematicsuuaweof ]RbUkJmg)(HbdiiVEt~)~]ClO~ 

The latter species could be identified by NMR since it was 
alreadydescribcd [7d] as theproductofthcrea&mbctwccn 
[Rh(Hdmg)(Hldmg)Cll] and PEts in basic cthanoi, both 
with and without NaBH, reduction. 

3.2. Crystal struchw~ oj~Rh(Hdmg)~H20)JC104 

An ORTEP [ 181 drawing with the at~n~~~ 
scheme is shown in Fig. 1. Bond lengths and angles are 
reported in Table 3. The crystal is built up of [Rh(Hdmg)a- 
( H,O),] + cationsand ClO.,- anions. The rhodium atom lies 
on a center of symmetry. The two Hdmg moieties are 

strongly hot&d to only one 0 atom. 
The average distance of the Rh-N bonds ( 1.994 A) is 

slightly longer and that of the CN bonds ( 1.296 A) shgbtiy 
shorter than the averages of rbodoxitnes (respectively 1.986 
andl.UW)~).nK~H~Obondlengthis2.03l(l)~.In 
the analogous Co comp!cx [Co(Hdmg)z(H,O) 
[ 191, the Hz0 conrdiin distance is 0.13 A 
(1.900(4) A), in agreement with the decmase of the metal 
ionic radius and the N-n&i distancein theequatotialmoiety 
is about 0.09 A shorter than in the rhodium complex. The 
less enhanced difference with respect to the axial Hz0 coor- 
dination is attributable to the chelation effect. 

Fig. I. ORTEPdrwiogoitk ampand ]RbUidmg),~HzO~,]CIO,. 
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Table 3 
Selected bond lenghn (A) and angles (“1 for [Rb(Hdmg),(H,O),]CIO, with e.s.d.s in parenlheses 

Rho3 2031(I) 

RhNl 1.991(l) 

Rh N2 1.998(2) 

03RhNI 

03RbN2 
Nl RhN2 
RhNl 01 
Rh Nl C2 

01 NI C2 

Rb N2 02 

88.02(6) 
88.98(6) 

78.56(6) 
124.1(l) 

117.0(1) 

118.8(l) 

I l9.3( I ) 

01 Nl 

02 N2 
NI C2 

Rh N2 C3 

02 N2 C3 
NI CZCI 

NIC2C3 

CIQC3 

N2 C3 C2 

1.368(Z) 

1.324(t) 
1.290(2) 

1165(l) 
124.2(2) 

122.7(2) 

114.1(l) 

123.2(2) 

Il3.8(2) 

N2 C3 

Cl c2 

C2c3 

N2 C3 C4 
C2C3c4 
04 Cl 04 

04ClOS 

04ClOS 

05 Cl 05 

1.302(Z) c3 c4 1.487(3) 

1.491(3) Cl04 1.437(2) 

1.473(3) Cl 05 1.420(3) 

123.7(Z) 

122.5(I) 

109.7( I ) 
109.9(l) 

107.7(I) 

ll2.1(2) 

Fig. 2. Inter- and inhmolecuku hydrogen banding scheme. 

An interesting feature is that the coordinated water mole- 
cule is involved in two hydrogen bonds, one with an oxime 
0 atom of another cation and the other with an 0 atom of the 

Table 4 
Selected lR data for some rlmdonimes 

Compound 

[Rh(Hdmg)(H,dmg)CI,l~5HP 

lRbfHdmg),(H,O),lClO, 

IRh(HdmgMCt)tPtWI 

lRhWdmgMpyWl)l 

IRh(Hdmg),(PPh,),lCIO~.H~O 

v(cm-‘) 

C-N N-O Rh-N RhCI CIO, 

I5%m 124ovr 510s 370m 
107ovs 

1535s 1246~s 5125 629 
IOSjvs 

153ovs 1255vs 530s 320m 
lCi92VS 

152ovs 126ovs 514s 35fhn 
1072s 

1518s 1260s 520s 622 
IGWVS 

perchlorate anion (Fig. 2). The hydrogen bond that links the 
cations together is particularly strong, the O...O distance 
being 2.566(2) A. This can also account for the very long 

OH...0 distance. 

3.3. IR spectra 

For the rhodoximes of Table 4 the absorptions in the range 

151~1535 cm-’ are due mainly to C-N stretching [20], 
and occur at lower frequencies than for the corresponding 
cobaloximes [2l]. The [Rh(Hdmg)(H,dmg)CI,] deriva- 
tive, which has one of the equatorial hydrogen bridges broken 
due to protonation, shows much higher vCN (15% cm-‘). 
Thus the value found for [ Rh( Hdmg),( H,O),] CIO, ( 1535 

cm-‘) reflects intact proton bridges, in agreement with the 
symmetry and the O-O distances of the X-ray structure. 
The registered C-N frequencies decrease in the order 
[Rh(Hdmg)z(HZO),]ClO~> [Rh(Hdmg),(PPh,)CI] > 
[Rh(Hdmg)a(PPh,)J (CIO,), while the C-N distances 
ate 1.2962(2), 1.292(7) [4h] and 1.290(7) A [22], 
respectively. 

This is in line with that these vibrations are not pure C-N 
stretches [20] and could be due to the expected weakening 
of the back donation from the metal towards the equatorial 
ligand when two water molecules are in axial positions, as 
well as to the effect of the intermolecular hydrogen bonds on 
the equatorial oxygen’s electron density. These findings and 
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the known dependence of KN on the counterion M+, 
reported for a series of [ Co( Hdmg),( NO,),]M complexes 
[ 231, show that the interpretation of such data requires great 
CWI?. 

3.4. NMR spectra 

The Rh( 111) rhodoximes are scarcely prone toward axial 
substitution. Even in organorhodoximes [ RRh(Hdmg)*L] 
the exchange of L is slow and usually no coalescence of the 
signals is observed [24] notwithstanding the strong tram 
effect of the alkyl. When the rrons effect is smaller the sub- 
stitutions are much slower [ Ic]. As only one species is 
detected by NMR spectra in the freshly prepared DMSO-d, 
solutions of 1, this species must be 1 itself. The same holds 
for 2. 

The NMR spectra of 2 confirm the previous findings about 
the apical rrans influence. The ‘J( P,C) value provided by the 
13C spectra can bc considered a measure of the involvement 
of the phosphorus lone pair in binding the metal [ 251; in 
triphenylphosphine rhodoximes ‘J(P,C) increases as the 
ligand tram to phosphorus changes from methyl (241 to 
Pph,, to Cl [4g], to Hz0 [ 4g], ( 30, about 47,53 and 59 Hz. 

Tabk 5 
Selected ‘H NMR spa-al data for rhodoximes. 8 (ppm) 

respectively). For the bisphospbine derivative 2 tbe value 
cannot be obtamed directly from the spectrum, the ov 
splitting corresponding to ‘J( P,C) + ?r( P',C) . However 
rhodoximes with a trialkylpbospbine in trum to 
3J(P’,C)ofafewHz[24]andffiisallowstbeval~ 
above for ‘I( PC) to be estimated. The same trend 
for the ‘J(Rh,P) coupling constant, which is a recognized 
indicator of the trans influence [ 4g, I b] . 

The spectra of 1 and 2 could provide 
behavior of the equatorial macrocycle in 
needs better understanding. Indeed its 
angles show just small variations and the mterpretatton 
changes in its IR spectra is not straightforward. 

Inspection of the glyoximate methyl proton shifts 
that the compounds of Table 5 can be divided into &ee 
groups: no PPh3 ( 8 2.36-2.47 ppm), one PPh3 (8 1.74-1.94 
ppm), two PPh, (S 1.38-1.48ppm);theshieldingincmases 
with the number of pbosphine phenyls. thei 
sotropy being the major factor in determining 
shift differences. 

Tbc equatorial carbon shows notable shift v 
Table 6. For I tbey are deshielded with respect to the metb- 
ylaqua [CH3Rh(Hdmg)zH,0] derivative 1241 both in 

Compound Solvent PPh HdmS 

DMSOd_, 

DMSOd 
I&O 
CDCI, 
CDCI, 

C&OD 

DMSOd, 

CLq 

“JJ(P,H) inHz. 
hS=eeRef. ICI. 

Table 6 

“C and “P NMR dala for rhodoximes. 6 @pm) 

7.49-7.4 I m 

1.43-7.22 m 
7.57-7.39 m 

7.5a7.36 m 

2.36 s 

2.37 
2.47 s 
2.36 s 

l.94d 

I.14 

l.38t 

1.48t 

(0.5) a 

(1.55)’ 

(1.55)’ 

DMSad, 

DMSo-d, 

D,O 
CDCI, 23.8 127.0 134.0 128.4 131.6 

(123)” (53) D (WD (lWb (3) D 
DMSO.& 17.3 127.5 135.3 130.4 133.4 

(91)’ (50) c 

- 

= ‘J(RhP) in Hz. 

“J(P,C)inHz. 
’ ‘J(P.C) +‘J(P’.C) in Hz. 
“SeeReF. [4!gI. 

CDCI, ‘16.7 125.9 133.9 128.9 132.2 

(91)’ (SO)’ 



DMSO-d, and 40 solutions (about 3 ppm for CN and about 
1 ppm for CH,). For 2 they are deshielded with respect 
to [CH&h(Hdmg)aPPh,l and [CIRh(Hdmg)zPPhJ in 
CDClz (about 5 and about 4 ppm, respectively, for CN, and 
about 0.5 ppm for CH,) . 

F0r[Rh(Hdorg)~(H~0)(PPhJ]’ [4gltheyatedeshielded 
with respect to [CH$h(Hdmg),PPhJ [24] in acetone-d, 
(5.6 ppm for CN and 0.6 ppm for CHs). 1 and 2 in DMSO 
have almost identical CN shifts, while the equatorial methyl 
of the latter is about 2 ppm more shielded, partially due to 
the phosphine phenyls. Thus it can be inferred that the electric 
charge of the complex affects strongly the resonance of the 
CN carbon, which is notably deshielded in the cationic 
rhodoximes. 

3.5. Electrochemistq of l~h~Hdmg)~(PPh.c)~]CIO~ 

Electrochemical data of rhodoximes are very scarce 
(Table 7) [5b,c]. The signals are often very difficult lo 

explain and the change of electrode materials (Pt. Au, glassy 
carbon) and solvents (DMSO, acetonitrile) does not help 
much. This happens also with [Rh(Hdmg)z(HzO)z]CIO,. 
Ontheconttaty [Rh(III)(Hdmg),(PPh,)z]CIO,gavegood 
electrochemical results. 

The polarography in DMF in the range from f0.4 to - 2.7 
V shows three equally high monoelectronic reduction waves. 
The first one at -0.60 V, assigned to the reduction Rh( HI) / 
Rh( II), is electrochemically quasi-reversible and followed 
by a maximum attributed to adsorption phenomena: the sec- 
ondoneat - 1.47V,assignedtothereductiottRh(ll)/Rh(I), 
is electrochemically reversible: the third one at - 2.06 V is 
also reversible but it is not attributed at the moment. The 
linear increase of the limiting currents with concentration up 
to 1.5 mmol shows the diffusion character of all these signals. 

The cyclic voltammetty on Hg electrode at scan rate of 

1 V s- ’ (Fig. 3) shows three cathodic monoelectronic peaks: 
EJ RI) /(II) = - 0.68 V, strongly disturbed by a series of 
adsorptionpeaks;E,(R)/(I)=-lS55V;E,’=-2.09lV, 
with a small adsorption signal. The electron transfers (ET) 
corresponding to the first two peaks are followed by fast 
chemical reactions as they show no amidic counterpart up to 
ascanmteoflOOOVs-‘[26]. 

About the Rh( III) /Rh( il) reactions it is noteworthy that: 
(i) for [Rh(Hdmg)(Hbdio)(PEt3)2] this reduction 

potential [ 7d] is much more negative than for [ Rh( Hdmg), 
(PPhs)a]ClO.,, possibly due to the combined effects of the 

Table 7 

Electrochemical data for the lirsc ET of some rhodoximes in DMF + TEAP 
O.iMal25”C 

Complex Em 0’) Ref. 

[Rh(lIl)(Hdmg)~(PPh~),1’ - 0.M) 

IRh(iU)(Hdmg)(H,dms,CI,1 - 0.75 

IRh(llI)(Hdmg)FI(PPh,)l - I.010 [SC1 
IEUI(Hdm~)(Hbdio)(PE!,)LI -1.25 l7Jl 

6- 

!A 
4- 

2- 

O- 

-2- 

I- 
0.0 -0.5 -1.0 -1.5 -2.0 -2.5 

E /VvsSCE 
Fig. 3.Cyclic voltammwy ofthecompund [Rh(Hdmg),(PPh,),lCIO~in 

DMF t TRAPO. I M al 25°C on Hg electrode at I V s.‘. 

greater basicity of PEt, and of the (Hdmg) (Hbdio) equato- 
rial ligand; 

(ii) for [ Rh( Hdmg),PPh,CI] this reduction potential is 

much more negative than for [Rh(Hdmg),(PPh,),lClO~. 
Perhaps this reflects a noticeably higher electron density at 
rhodium when a chloride replaces one PPhs, and is in relation 
with the above reported higher shielding of the CN carbon 
observed in the neutral chloro complex. 

The CV signals show that the ET of this redLction is mono- 
electronic and is always followed by a fast chemical reaction: 
for [Rh(Hdmg),PPh,CI] [5c] and [Rh(Hhdio)(Hdmg)- 
(PEt,),]CIO, [7d] it was shown that the product of this 
following coupled reaction is the formation of an Rh( 11) 
dimer. 

4. Supplementary material 

H atom coordinates, anisotropic thermal parameters, and a 
list of calculated and observed structure factors are available 
from the authors on request. 
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