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Notes

Synthesis and NMR Investigation of transfer of a proton from a phenyl group to an acetate or
Dirhodium(ll) Formamidinate Complexes formamidinate fragment.

Containing Bidentate Phosphorus Donors. X-ray In order to assess the generality of such reactions and to
Crystal Structure of the Ortho-Metalated evaluate the influence of the chain length on the reaction
Complex Rhy(form)(u-0,CCF3)[(CeH4)(CeHs)P- products, we now report the results of th(_e 11 rea_ct|on_s between
(CH),P(CeHs)](-0,CCF3)(p-toluidine) Rhy(form),(O,CCR;)2(H20), and the diphosphine ligands

PhP(CH,)PPh (n= 1—4). We report also the X-ray analysis
of the ortho-metalated complex Kform)(u-O.CCR)[(CsHa)-

. o . : (-C
Giuseppe Tresoldi! Giovanni De Munno, (CsHs)P(CHy)oP(GsHs)s](0-0,CCRy)(p-toluidine).

Francesco Nicolg" Sandra Lo Schiavo! and

iraino*t
Pasquale Piraino Experimental Section

Dipartimento di Chimica Inorganica, Analitica e Struttura ) )
Molecolare, Universitali Messina, Messina, Italy, and Rhp(form);(Q,CCF)>(H;0), was prepared according to literature
Dipartimento di Chimica, Universitdella Calabria, proceduré. 1,2-bis(diphenylphosphino)methane (dppm), 1,2-bis(di-
Arcavacata, Cosenza, Italy phenylphosphmo_)eth_ane (dppe), _1,2—b|s(d|phenylphosph|no)propane
' ' (dppp), and 1,2-bis(diphenylphosphino)butane (dppb) were all obtained
from Strem and were used without further purification. Other reagents
and solvents were used as received. Infrared spectra were recorded
on a Perkin-Elmer FT 43 instrument!P NMR spectra were obtained
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Introduction on a Perkin-Elmer AMX 300 instrument.

In a previous work we reported that the &h complex Synthesis of Rhy(form)(u-0,CCF3)(dppm)(e-O:CCF3) (2). To
Rhy(form),(O,CCFa)2(H20)2 (form = N,N'-di-p-tolylformamidi- a diethyl ether solution (20 mL) of Riform);(0,CCR)y(H.0), (0.2
nate anion) easily reacts with 1,2-bis(diphenylphosphino)ethaned: 0-21 mmol) was added 0.017 g (0.21 mmol) of solid 1,2-bis-
(dppe), molar ratio 1:2, giving the species parm)(O,CCF)- (diphenylphosphino)methane (dppm). The resulting green solution was

{(CsHa)(CeHs)P(CHy)oP(CeHs)2} dppe] CRCOO (1) containing stirred at room temperature for 3 h. The filtrate was evaporated to

; . . . dryness and the green powder obtained was crystallized from gHC1
one diphosphine ortho-metalated across the dirhodium core. n-heptane giving green needles 2f Yield: 113 mg. Anal. Calcd

This species represents the first example of a diphosphine ortho+, ¢, .N,P,0,FRh,: C, 56.11; H, 4.15; N, 4.43; P, 4.90; F, 9.02.
metalated across a metahetal bond as well as the first report  Foung: C, 55.89; H, 4.31; N, 4.39; P, 5.11; F, 8.94. Infrared spectrum
on a dirhodium(ll) complex supported by three different bridging  (Nujol mull, cm™): v.5n(CO5) 1645 (s), 1687 (S); (CHEN) vasyn(CO2)
ligands. It also represents a further example of the propensity 1645 (s), 1695 (s). Molar conductivitgX™ crm? M~"): 180 (CHCN,

of P-donor ligands to undergo ortho-metalation across the Rh 5 x 1074 M). 3P NMR (CDCEk, J (Hz)): 6 7.37 ddd {Jrn-p = 123;

Rh bond. This observation is supported by work carried out 2Jrn-p= 3.5;Jp-p = 52.6), 18.81 dddrr-p = 137;2Jrn-p = 4); (CDs-

by Cotton and Lahuerta who showed that P-donors such asCN, AA’XX' spin system):6 15.5

P(CGHS)S,Z P(I’TI-CH3C6H4)3,3 P(CGHS)Z(CGF4Br);4 and PO- Synthesis of Rh(form)(u-O,CCF3)[(CeH4)(CeHs)P(CH.)P(CeHs)2)-
CICgH4)(CeHs),° undergo, under more or less vigorous condi- (0-O2CCFs)(p-toluidine) (3). This complex was prepared by reacting
tions, ortho-metalation across the-RRh bond of the complexes @ diethyl ether solution of R{form),(O.CCF):(H0), (0.091 g, 0.1
Rhy(O,CCHs), and Rh(O,CCRy)s. A search of the literature mmol) W|th s_ohd dpp_e (0.04 g, 0.1 mmol) at room_temperat_ure for 4
for reactions of this type reveals that the aforementioned " After this time stirring was stopped and the resulting dichroic green
reactions are rare for other metahetal-bonded complexés. red solution was left standing for an additional 16 h, leading to the

S . - formation of3 as red crystals. Yield: 59%. Anal. Calcd fogss-
The mechanism invoked for these reactidesntains three main N4P,OsFeRNy: C. 56.44- H, 4.26: N. 4.38: P, 4.85. Found: C, 56.04:

features: (i) axial coordination of the phosphorus ligand, (ii) H, 4.16; N, 4.28; P, 5.00. Infrared spectrum (Nujol mull, &0 vasym
axial—equatorial isomerization (very likely this is the crucial (co,) 1716 (s), 1647 (s). Molar conductivitgX * cm? M~%): 140
step of these reactions since it allows the close approach of ongcH,CN, 5x 104 M). 3P NMR (CDCh, J (Hz)): 6 37.56 ddd ¥rn_p
phenyl ring at the adjacent rhodium atom), and (iii) formal = 145.8;2Jg,p = 3.6;Jp_p = 25.2); 52.4 ddd0rn-p = 131.9;2Jrp-p
= 3.8).

T Universitadi Messina. ;
t Universitadella Calabria. Synthesis of Rh(form) ;(O.,CCF3),(dppb) (4). Crude dppb (0.047

(1) Bruno, G.; De Munno, G.; Tresoldi, G.; Lo Schiavo, S.; Piraino, P. g, 0.1 mmol) was added to a stirred solution szmmk(o?'
Inorg. Chem 1991, 31, 1538. CCR;)2(H20), (0.1 g, 0.1 mmol) in CKHC1L, (30 mL). The solution

(2) (a) Chakravarty, A. R.; Cotton, F. A.; Tocher, D. A.;Chem. Soc. changed rapidly to a dark green and then slowly to a yellow-red color.
Chem. Commur1984 501. (b) Chakravarty, A. R.; Cotton, F. A.;  Stirring of the mixture was continued for 3 h. After the solvent was

Tocher, D. A; Tocher, J. Horganometallicsl985 4, 8. () Lauherta, removed, the residue was crystallized from benzene/heptane. Yield:
P Paya, J.; Pellinghelll, M. A.; Tiripicchio, Anorg. Chem 1992 6395 Anal. Caled for GHseNaPOFsRI: C, 57.68; H, 452; N, 3.25;

(3) Lahuerta, P.; Martinez-Manez, R.; Paya, J.; Peris, E.; Diamafg. P,4.79. Found: C,57.40;H,4.52;/N, 3.21; P, 4.79. Infrared spectrum
Chim. Acta1989 28, 139. (Nujol mull, cm ™) vasy(COy) 1632 (vs), 1657 (s)3P NMR (CDCE,

(4) (a) Barcelo, F.; Cotton, F. A.; Lauherta, P.; Llusar, R.; Sanau, M.; J (Hz)): 6 30.67 dd {Jrn-p = 135; 2Jrn-p = 5.8).

gg?cv;?(t)ze':r,_vcvé;ng: ega,AMLéAuCr)]re%?; °,L“ N ?g;cjl}gaﬁ_ %oﬁ\?viiz(eljr) W X-ray Data Collection and Structure Refinement. Suitable
Ubeda, M. A.Organometallicsl987 6, 1105. "7 crystals of complexd were obtained by slow evaporation of solvent
(5) (a) Lauherta, P.; Paya, J.; Solans, X.; Ubeda, MInerg. Chem from a CHCk—heptane solution. A summary of the crystallographic

1992 31, 385. (b) Gonzales, G.; Lahuerta, P.; Martinez, M.; Peris, data and the structure refinement is listed in Table 1. The reflection
E.; Sanau, MJ. Chem. Soc., Dalton Tran%994 545 and references

therein.
(6) Barder, T. S.; Tetrick, J. M.; Walton, R. A.; Cotton, F. A.; Powell, G. (7) Piraino, P.; Bruno, G.; Lo Schiavo, S.; Zanello)forg. Chem1987,
L. J. Am. Chem. Sod 983 105, 4090. 26, 91.
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Table 1. Crystallographic Data for Rtform)(u-0.CCFs)[(CeHs)2P-
(CH2)2P(GsHs)(CeHa)](0-CF:COO) p-toluidine)

Notes

Table 2. Selected Interatomic Distances (A) and Angles (deg) for
Rhy(form)(u-0CCR)[(CeHs)2P (CHy)2P(CsHs)(CeHa)] (0-CRCOO)-

formula Q,2H47F6N304P2Rh2 (p-tOIUidine)
fw 1159.7 Rh(1)-Rh(2) 2.606(1) Rh(P(1) 2.189(1)
cryst syst triclinic Rh(1)-P(2) 2.249(1) Rh(1y0O(2) 2.169(3)
space group P1 Rh(1)-N(2) 2.064(4) Rh(2}0(1) 2.204(3)
a A 11.118(2) Rh(2)-0(3) 2.125(3) Rh(2yN(1) 2.148(3)
b, A 12.324(2) Rh(2)-N(3) 2.039(4) Rh(2)-C(40) 1.992(4)
c, A 19.753(2) P(1)-C(33) 1.841(5) P(BC(34) 1.818(4)
a, deg 76.87(2) P(1)-C(41) 1.807(4) P(2)C(20) 1.831(4)
S, deg 80.33(2) P(2)-C(26) 1.818(4) P(2)C(32) 1.821(4)
y, deg 72.11(2) O(1)-C(1) 1.234(5) O(2rC(1) 1.250(5)
Vv, A3 2494.2(7) O(3)-C(3) 1.229(5) O(4)C(3) 1.244(6)
z 2 N(1)—-C(46) 1.440(5) N(2)r-C(5) 1.426(4)
F(000) 1172 N(2)—C(12) 1.310(6) N(3)C(12) 1.321(4)
Pealca g/lcm3 3.5;16 N(3)—C(13) 1.441(6)
fel transm 0.8130.841 RN@-RN(1)-P(1)  86.9(1) RN(IRM(L)-P@2) 1053(1)
:lr(girélphite monochromated), A 230.710 73 (MoK ﬁﬁ)):gﬂ&)):g(é)) 1%1?8; EF’L’(—)Z—F}QIEPl()l—)_O(()Z()Z) S?SEB
26 range, deg 354 Rh(2)-Rh(1)-N(2) 85.1(1)  P(1)Rh(1)-N(2) 92.4(1)
no. of data colld (2—w) 11734 P(2-Rh(1)-N(2) 169.0(1)  O(2yRh(1)-N(2) 86.5(1)
no. of data refined 763F[> 6 o(F)] Rh(1)-Rh(2)-0(1) 81.1(1) Rh(1yRh(2)-0O(3)  91.4(1)
no. of variables 628 O(1)-Rh(2)-0O(3) 90.8(1) Rh(LyRh(2)-N(1) 169.1(1)
Re 0.035 O(1)-Rh(2)-N(1) 88.0(1) O(3yRh(2)-N(1) 87.7(1)
R,P 0.045 Rh(1)-Rh(2)-N(3) 86.6(1) O(1)}Rh(2)-N(3) 87.0(1)
GOE 1.33 O(3)—Rh(2)-N(3) 177.2(1) N(1yRh(2)-N(3) 93.9(1)
Rh(1-Rh(2)-C(40)  98.1(1) O(1yRh(2)-C(40) 178.3(1)
ol — [Fd ol P Rl 2W(|Fol — [Fcl)72W|Fo O(3)—Rh(2)-C(40) 90.8(1) N(1yRh(2)-C(40) 92.8(1)
[Z (“[:Z‘IF I|F B:/I(]'QZIF [ bRN[Z)](IF | = IFe)¥ZwiFo]¥2 © GOF
W(|Fo| — |F¢ lobservns var, . N(S)—Rh(Z)—C(40) 915(1) Rh(l}P(l)_C(SS) 1115(1)
Rh(1)-P(1)-C(34) 115.2(1) Rh(®P(1y-C(41) 114.7(1)
intensities were evaluated by the learnt-profile procetlaral then Rh(1)-P(2)-C(20)  102.4(2) Rh(:P(2)-C(26) 128.0(2)
corrected for Lorentzpolarization and absorption effects. SR&)):(P)((ZZ))_%((%) i‘fg;g)) Sagzzj))ggg_g%g gg?g;
The structure was solved by standard methods with the SHELXTL- )
PLUS systent® Neutral-atom scattering factors and anomalous disper- Sﬂg);“ggigg% ﬁg ggg Rh(HN(2)~C() 117.9(3)

sion corrections come from ref 11. The final geometrical calculations
and drawings were carried out with the PARST progiaamd the XP

utility of the Siemens packagd@respectively. Selected bond distances N S
and bond angles are listed in Table 2. An Ortep view of the molecular N N
structure of3 with the corresponding atom-labeling scheme is shown R 0 ‘ \N/ C\N/
in Figure 2. ~C, e ~
O~ Rh™——Ri
Results and Discussion O\/C:/O .
The reactions of the dirhodium(ll) complex gform),- R p\/P

(O,CCR)2(H20), with the diphosphines BR(CH,),PPh (n =
1-4) show an evolution which is critically dependent on the Figure 1. Proposed solid-state structure for Fborm)(u-O;-
aliphatic chain length of the ligand. CCRs)(dppm)E-OCCRy).

Addition of 1 equiv of dppm to a solution of R{iorm),(O,-
CCHRs)2(H20), results in the immediate formation of a green
solution from which the complex Rtiorm),(u-O.,CCFs)(dppm)-
(0-O,CCR) (2) was easily isolated. The solid IR spectrum of
2 shows two strong absorptions at 1645 and 1687 'cm
evidencing the presence of nonequivalent trifluoroacetate groups.
The high energy band is shifted to 1695¢nm CHs;CN, where
2 behaves as 1:1 electrolyte, while it is little affected in £H
Cly, where2 behaves as a nonelectrolyte. Comparison of the
properties oR with those of the complex Rfform),(O,CCF;).-
(PPhPy)3 shows a number of similar features and suggests
that 2 adopts in the solid state a similar geometry (Figure 1)
The complex, which in CkCl, or benzene retains the same
geometry, in CHCN, according to conductivity and solution .

IR data, exhibits a different structure. This can be interpreted Aft rgr?mAerQ?rigji;e ;@itseprﬁ(:t&rx Ev?ggghexeﬁpeitegéin lines
in terms of dissociation of the monoligated trifluoroacetate group Analysis of the XX portion of the AAXX' pattern yielded the
following parameters:d 15.5 (Jrnp = 123.1;2Jrn-p = 3.85;

Jp—p = 53.8;Jrh-rh = —11.8 HZ).

In contrast to RE(form),(O,CCFs)(PPhPY), complex2 does
not react further with a second equivalent of dppm. The
synthesis of the complexes RB®,CCHg)(dppm}Cl, and Rh-

so that the species existing in acetonitrile solution is;{fim),-
(u-O2CCRs)(u-dppm)(LR](CFsCOO) (L = CH3CN).

In agreement with this suggestion tF#® NMR spectra in
CDCl; and CHCN are different. Thé!P NMR spectrum in
CDCl; is temperature invariant from-25 to +25 °C and is
consistent with the structure shown in Figure 1. In particular,
the resonance of the phosphorus atoms appears as two well
formed doublets of doublets of doublets centered at 7.37 and
18.81 ppm with one large (123137 Hz) and one small (3-%4
Hz) LJrn—p and?Jrn—p coupling constant. As already reportéd
these values provide conclusive evidence for the equatorial
coordination of both the phosphorus atoms. Wherf{ReNMR
spectrum is measured in GON a different spin system appears.

(8) Diamond, RActa Crystallogr., Sect. A969 25, 43.
(9) Kopfmann, G.; Huber, RActa Crystallogr, Sect. A1968 24, 348.
(10) SHELXTL-PLUS, Version 4.2. Siemens Analytical X-ray Instruments
Inc., Madison, WI, 1991.
(11) International Tables for X-ray Crystallographiynoch Press: Bir-
mingham, England, 1974 Vol. IV.
(12) Nardelli, M.Comput. Chem1983 7, 95 (version locally modified).
(13) Rotondo, E.; Bruno, G.; Nicold-.; Lo Schiavo, S.; Piraino, forg.
Chem 1991, 30, 1195.

(14) Rotondo, E.; Mann, B. E.; Tresoldi, G.; PirainoJiorg. Chem 1989
28, 3070.
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ppm with coupling constants 8°Rh of 145.8 and 3.6 Hz and
131.9 and 3.8 Hz, respectively. Spectroscopic and conductivity
data were not helpful in assigning the structur&oivhich was
elucidated only by an X-ray investigation.

Molecular Structure of Rhy(form)(u-O2CCF3)[(CeHs)2P-
(CH2)2P(CgHs)(CeH 4)](0-O2CCF3)(p-toluidine). In the crystal
structure of the title complex, illustrated in Figure 2, the
asymmetric unit comprises one discrete@®rm)(u-O,CCR)-
[(CeHs)2P(CH)2P(CGeHs)(CeHa4)(0-OCCRs)(p-toluidine) mol-
ecule. The dinuclear complex is mainly characterized by a
central unsymmetrical dirhodium unit bridged by three different
ligands: a trifluoroacetate, a formamidinate, and an ortho-
metalated 1,2-bis(diphenylphosphino)ethane which is also che-
lated to Rh(1) through the two phosphorus atoms. A second
trifluoroacetate group, monocoordinated at one equatorial posi-
tion, and ap-toluidine, located at one axial position, complete
the coordination around the Rh(2) atom which adopts a
pseudooctahedral arrangement for its six bonds. The geometry
of the 5-coordinated Rh(1) atom might be described as a

distorted square-pyramid with the equatorial plane orthogonal
molecule Rh(form)(u-O,CCR;)[(CsHs)2P(CHy)2P(CsHs)(CsHa)l(o-O-- . . . .
CCR)(p-toluidine) with numbering scheme. Thermal ellipsoids are {0 the dirhodium axis. The RfRh separation of 2.606(1) A,

drawn at the 50% probability level while the hydrogen atom size is Which is considerably longer than the distances found in most
arbitrary. of the dirhodium(ll) complexe¥ is significantly shorter than
the value [2.7331(8) A] found in the complex [Rform)(u-
[(CeH4)(CeHs)2P(dppm)Cl,, recently reported by Cotton et  O,CCR){ (CgHs)2P(CH,)2P(CsHs)(CeHa)} (dppe)] CRCOO (1),
al.!5> shows thartis-coordination of two dppm ligands across which exhibits essentially the same set of bridging ligands.
the Rh*" core is possible. The reactions reported by Cotton  The Rh(1)-P(2) and Rh(1}P(1) bond lengths are 2.189(1)
are promoted by (Ck)sSiCl whose function is to remove two  and 2.249(1) A, respectively, with the longer RR distance
acetate groups from the equatorial position of the complexes reflecting the influence of the trans nitrogen. The RR(R)-
Rhy(O,CCHg)s and RB(O2,CCHg)2[(CeHs)2P(CGeHa)]2, respec- (1)—P(2) bond angle is significantly larger than RrBh(1)-
tively. This synthetic route leaves unoccupied four equatorial P(1) [105.3(1) vs 86.9(2). This difference may be explained
sites where two dppm molecules are easily accommodated.in terms of rigidity of the bridging fragment C(40C(41)—
Although we do not have spectroscopic evidences on the P(1) and steric interactions between one phenyl rings ligated to
mechanism operating during the formation of compk»on P(2) atom and the fluorine atoms of the adjacent trifluoroacetate
the basis of the literature datal*we suggest that the reaction ligand. However the Rh(2)Rh(1)-P(2) bond angle is sig-
leading to2 proceeds through the following steps: (i) prelimi- nificantly smaller than the corresponding value foundlin
nary coordination of the phosphorus donor at one axial position [121.68(6}] where the steric requirement of the ligands force
of the parent complex; (ii) axialequatorial isomerization the 5-coordinated rhodium to assume a different geometry,
followed by ring closure of the uncoordinated phosphorus atom namely distorted trigonal-bipyramidal instead of square-
at the second rhodium atom. The reactiorRafith a second pyramidal.
equivalent of dppm ought to proceed in a similar way. But  The formamidinate fragment is bonded to the dirhodium unit
space-filling models show that the first step is hindered. The jy the usual way, namely,o-N,N' with delocalized double
presence of two phenyl and twstolyl groups does not leave  ponds. As expected the Rh)(p-toluidine) bond length
the metal centers open to axial attack by the phosphorus atomy2.148(3) AJ is significantly longer than both RiN(form) bond
of a second dppm molecule. _ . lengths. In addition the hydrogen atoms of theoluidine
The reaction of Ri{form);(0,CCRs)2(H20). with dppe ina  fragment are involved in intramolecular interactions: the most
1:1 mole ratio proceeds in a different way, namely via ortho- sjgnificant hydrogen bond acts on the uncoordinated oxygen
metalation of the diphosphine across the;Rhcore. Mi- of the adjacent mono-coordinated trifluoroacetate [H¢1:A)
croanalysis of the red crystals, obtained by minimal manipulation O(4) = 1.93(4) A; N(1)--O(4) = 2.834(6) A; N(1)-H(1A)--
in workup, shows that these crystals contain only one forma- O(4) = 156(3Y].
midinate group per dimeric unit and analyze as(®iim)(O,- The formation of the-toluidine fragment is the likely result
CCR3)2[(CeHa)(CeHs)P(CH)2P(CeHs)2l(C7HoN) (3).  Once of the fragmentation of the neutratolylformamidine produced
formed, complex3 reacts with a further equivalent of dppe gy ring the ortho-metalation. Although fragmentation of neutral
giving an ionic species which analyzes as Jrm)(Q,CCF)- formamidines is a known process in organic chemistry, no
{(CeHa)(CHs)P(CHy)2P(GeHs)2} dppe] CRCOO @D). corresponding reactions are found in the chemistry of metal
The solid state IR spectrum & shows, in addition t0 the  sqorgination complexes. The only similar example, reported

bands associated with the formamidinate fragment, two strong by Cotton, concerns the fragmentation gi-eolylformamidine
v(O—C—0) absorptions at 1716 and 1647 ¢mThese absorp- with formétion of ap-toluido fragment’

a very strong band appears at 1695-&m The 3P NMR established, we monitored its formation #f NMR spectros-

spectrum of3, taken in CRCN at room temperature, exhibits

(16) (a) Cotton, F. A.; Walton, R. AMultiple Bonds Between Metal Atoms
two doublets of doublets of doublets centered at 37.56 and 52.4 J Claredon Press: Oxford, England, 1993, (b) Felthouse, Prey.

Inorg. Chem 1982 29, 73. (c) Boyar, E. B.; Robinson, S. @oord.
(15) Cotton, F. A.; Dunbar, K. R.; Verbruggen, M. G.Am. Chem. Soc Chem. Re. 1983 50, 109.
1987, 109, 5498. (17) Cotton, F. A.; Poli, PInorg. Chim. Actal986 122, 243.
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Figure 2. View of the asymmetric unit represented by one discrete
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Figure 4. 3P NMR spectrum at 245 K of the reaction mixture used
to form 3 in CDCls. Insets show expansions of the region arodrg0
and —50 ppm.

Andersen descriptio®with a linear Rr-Rh—P fragment. The
positive region of théP NMR spectrum at 240 K consists of
two closely spaced groups of resonances: a doublet of triplets
falling at 33.2 ppm {Jrn-p = 124.1,2) = 4.4 Hz) and a broad

bl g L\l‘l }

Figure 3. 3P NMR spectrum at 240 K of the reaction mixture used doublet at 31.72 ppmJ(= 122.1 Hz). These two sets of
to form 3 in CDCN. Insets show the expansions of the region around resonances display similar intensity. All of these parameters
+30, —30, and—50 ppm. are consistent with the formation of equatorial adducts with a

bent arrangement of the RIRh—P fragment (class ).

Scheme 1 According to Scheme 1, we suggest that the reaction pattern
. /é\ , . /é\ , could involve sequential axial coordination of dppe through one
N /ch _ DN /NC: _ phosphorus atom with formation of the axial monoaddasst
ih/N Rh/_l‘ll) L_ih/N Rh/)l‘) folloyved by chel_atlon o_f the_ dangling phosphoru_s at the same
o< o \ ﬂ o< o ‘ j rhodium atom with parthl dlsplg_cement of one trifluoroacetate
R/(I) 5 P R/(I) ) group from the equatorial position. In GON at 240 K the
~Sc “e-R labile monocoordinated GEOO group is partially dissociated
R o leading to the formation of two species: one neut8a)(which
3A 3B L=CDyCN resonates at-45.74 and 33.2 ppm, and another one, mono-
cationic @C), with resonances at27.4 and 31.72 ppm. To
confirm this suggestion the same experiment was performed in
‘ a noncoordinating solvent such as chloroform. The spectrum
in this solvent (Figure 4) is invariant from 230 to 270 K and
_ _ shows only two signals of similar intensity arising fra3i:
' + the low-field one, centered at 30.3 ppm, appears as a doublet
\N/C\N// of triplets (Jgrn-p = 124.8;2Jrn-p = 5.1 Hz) while the high-
) R field shows a doublet of doublets of doublets centered1.37
L—R—RiCp ppm (Jrn-p = 74;2Jrn-p = 68, Jp—p = 6 Hz). When the sample
0<c;/0/ ‘/ was warmed to 273 K, the spectra became more complicated,
L P showing the presence of several interconverting species. No
= - attempts were made to assign these signals which were not
3C L=CD)CN helpful in clarifying the reaction sequence. However the

chemical shift of these signals, which fall in the range-36

. L . . ppm, clearly indicates that all the phosphorus atoms are
copy in order to provide information about the reaction sequence equatorially coordinated. At 295 K the spectrum in 4CIN

leading to comple®. These experiments were performed ina yeyeals only the presence of the signals centered at 37.56 and
%P NMR tube by adding at room temperatusés syringe, an  52.4 ppm due to the formation & Very likely 3B and3C
acetonitrile solution of dppe to a solution of Riorm),(O.- undergo the well established axiadquatorial isomerization with
CCR)2(H20), dissolved in the same solvent, molar ratio 1:1, formation of a bis-equatorial adduct which was not detected in
immediately after the reaction mixture was cooled to 240 K. the spectra. These species undergo ortho-metalation followed
The spectrum recorded at this temperature clearly shows theby formal transfer of an ortho-proton of one phenyl group,
presence of two axialequatorial adducts. No signals due to Cclosely approaching the adjacent rhodium atom, to a forma-
uncoordinated phosphorus atoms were detected. The negativénidinate group with consequent elimination of formamidine

region of the spectrum, shown in Figure 3, shows two sets of gg: th:arl?ggrgr:t:gcltggi 4 ’gfte; Or;?rdoafy(’jglﬁgt:'g(r;i;aeljoat
resonances of similar intensity falling a#5.74 {Jgn-p = 80, pp P yap

48.16 ppm indicating that in GITN complex3 evolves toward
2 — — —
Jrn-p = 63.2,Jp-p = 6.3 Hz) and—27.4 ppm (‘]F_*h*P - _77'8' unidentified species still containing equatorially bonded phos-
2Jrn-p = 50.5,Jp—p = 4.2 Hz). Both the chemical shifts and

coupling constants are consistent with the presence of axially (18) Girolami, G. S.; Mainz, V. V.. Andersen, R. Aorg. Chem 1980
coordinated phosphorus atoms (class | adduct according to™ ~ 18 805. ' ' ' '
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phorus atoms. The latter species is not formed in G2@én toward a compound of unknown composition with a resonance

after 6 days. centered at 8.93 ppm as a doublet of doublets.
O_nce formed, cor_nple>6 ea_lsily reacts with a further The reaction between Rfiorm),(O,CCFs)2(H20), and 1,2-
equivalent of dppe giving the ionic complex [Rform)(O,- bis(diphenylphosphino)butane (dppb), molar ratio 1:1, proceeds

CCR){ (CeHa)(CeHs)P(CH)2P(GHs)2} dppe] CRCOO @D) whose in a different way. With this long and fexible ligand the reaction
analytical, spectroscopic and conductivity data resemble thosepccurs without ortho-metalation and leads to the formation of
of 1. The reaction very likely involves initial displacement of the complex RE(form),(O.CCFs)-(dppb) @). The 3P NMR

the labile, equatorially coordinated gFOO™ group by one  spectrum ot exhibits only one resonance, as a double doublet,
phosphorus atom of a second dppe molecule followed by ring centered at 30.67 ppm with coupling constant&®®8h of 135
closure by the second phosphorus at the axial site. Ortho-and 5.8 Hz. The values of the chemical shift and coupling
metalation of a second dppe molecule is pl‘evented. At first constants Strong|y Suggest that in Comp{bboth phosphorus
sight it would appear that the synthesis ®fallows us to  atoms are equivalent and that dppb is chelated in equatorial

elucidate the overall reaction leading to complex Careful positions to one rhodium atom. CompKywhich is moderately

comparison of the structure dfwith that of 3D shows thatl stable in solution and insoluble in polar solvents, does not
and3D do not display the same arrangement of ligands around yndergo ortho-metalation. This failure may be due to the
the Rh** core. flexible organic backbone of dppb which orientates the phenyl

When the parent complex is allowed to react with 1,2-bis- groups away from the rhodium atoms thereby disfavoring the
(diphenylphosphino)propane (dppp), molar ratio 1:1, a reaction grtho-metalation. The formation of equatorial adducts prevents

similar to that of dppe was observed. But, although analytical the formation of polymeric, zigzag, or linear chain compounds.
data and the intensity of the IR adti NMR absorptions of

the formamidinate fragment indicate that this reaction also  Acknowledgment. Financial support from MURST and
proceeds by elimination of a formamidine ligand, we were not ltalian CNR is gratefully acknowledged.

able to obtain the compound in an acceptable pure form. By

fo”owing the reaction by’ﬂP NMR Spectroscopy from 250 to Supporting Information Available: Tables S1S6, glVIng Crystal

308 K, we found a possible explanation. The sequence of the data, _anisotropic thermal_ parameters, hydrogen atom coordinates, atomic
31p resonances is essentially the same as that observed for thgoordinates, and full listing of bond lengths and bond angles {drl

dppe derivative and a species with resonances similar to thoseuages). Ordering information is given on any current masthead page.
exhibited by3 was detected. By this time, this species evolves 1C9502032



