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Molecules of the formula MgX2(OAc)(u-dppa} (X = CI (2), Br (3), | (4); dppa= bis(diphenylphosphino)-
amine; OAc= CH3COQO") can be synthesized by the reaction of JM@Ac), (1) with dppa and (ChH)sSiX. All
three compounds were characterized by IR and-Wigible spectroscopy, mass spectrometry, #piH} NMR
spectroscopy. Single-crystal diffraction studies yield the following pertinent crystal data2-2&tOH,
orthorhombicPbca(No. 61),a = 16.830(2) A,b = 20.310(4) A,c = 16.751(2) AV = 5726(2) B, Z = 4; for
3-2(toluene), monoclini€2/c (No. 15),a = 22.481(2) Ab = 19.151(9) A,c = 14.358(2) A8 = 95.19(2}, V
= 6156(3) &, Z = 4; for 4-EtOH-CH.CN, monoclinicP2./c (No. 14),a = 20.607(9)A,b = 16.020(3) Ac =
17.189(5) A5 = 95.81(2), V = 5645(3) B, Z = 4. The Mo—Mo distances for compounds-4 are 2.158(1),
2.176(1), and 2.164(1) A, respectively. Both crystallographic data and physical measurements indicate that
and3 have nearly identical Me X bond distances while those &and4 differ more significantly; the spectroscopic
data bear this out. The MeO and Mo-P distances are very similar in all three of the complexes reported.

Introduction

Numerous and varied molecules of the general formula

MoyX4(LL), where LL is a bridging ligand are knownyet
examples of those having the formula [MOAC)(LL)2]X>2

Experimental Section

All syntheses, manipulations, and spectroscopic studies were carried
out under an atmosphere of dry argon or nitrogen unless otherwise
specified. Standard Schlenk and vacuum-line techniques were used.

where OAc is acetate are quite rare. These compounds havdcommercial grade solvents were dried and deoxygenated by refluxing

generally been regarded as reactive and unstabl@ our

knowledge, only very few cations of this type have been

structurally characterized, e.g. [M@AC)(dppm}](BF4)-2and
[Mo2(OAc)(dmpe}](BF4)2.%

for at least 24 h over appropriate drying agents and freshly distilled
prior to use.
Bis(diphenylphosphino)amine and dimolybdenum tetraacetgte (
were prepared according to modified literature procedbres.
Preparation of Mo,Cl,(OAC).(u-dppa), (2). A 0.26 g (0.49 mmol)

In our efforts to examine the reaction chemistry of molecules quantity of 1 and 0.38 g (0.97 mmol) of dppa were combined in a

having the formula MgX4(u-dppa) (dppa= (bis(diphenylphos-
phino)amine)), which will be reported elsewhéreye have
found that molecules having the formula Mo(OAC)(u-dppa)
may appear as intermediates in their syntheses fron{®Hc),

Schlenk tube, which was then evacuated for 20 min. A 20 mL portion
of THF was then added under argon atmosphere. To this stirred
suspension was added 19.4 mmol ofs8i€l. The color of the solution
turned red within minutes, and a pink-violet precipitate was formed

(1). In this paper we report efficient syntheses of the new series within about 30 min. The reaction mixture was stirred for an additional

of Mo2X5(OAC),(LL) 2> compounds for X= Cl, Br, or | and LL

= dppa. Each of these compounds has been characterized b

IR, UV—vis, and®P{*H} NMR spectroscopy, mass spectrom-
etry, and single-crystal X-ray diffraction.
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20 h at room temperature. Then the solution was filtered off and the
remaining pink residue was washed with 10 mL of diethyl ether and
Mo mL of hexanes. The resulting solid was dried under reduced
pressure. Yield: 0.46 g, 83% based hin The reaction may also be
carried out in acetonitrile (yield 0.44 g, 80% based1)n

Preparation of Single Crystals. Suitable crystals of compourii
were obtained by slow diffusion of diethyl ether through a layer of
hexanes into a solution of the compounds in a 1:1 mixture of
acetonitrile/ethanol at room temperature. Pink crystals formed within
1 week.

Spectroscopic Data. IR (KBr), v (cm™): 3053 m, 1483 m, 1435
vs, 1310 m, 1261w, 1189 w, 1100 s, 1027 w, 920 m, 741 s, 695 s, 668
m, 528 s, 512 m, 489 m, 420 w. FAB/DIP-MS (nitrobenzyl alcohol
(NBA) as FAB matrix): m/z 1151 ([M]*, relative intensity 3%), 1117
(IM = CI]*, 17%), 765 ([M— dppa]", 17%), 730 ([M— Cl — dppa],
43%), 386 ([dppal, 85%), 183 ([dppa— (NHaP(GsHs)2)]*, 100%).
UV—vis (acetonitrile): A = 533 nm. 3P{*H} NMR (81 MHz, CH-

Clz, 20°C): 6 = 78.7 ppm.

Preparation of Mo2Br,(OAc).(u-dppa). (3). A Schlenk tube was

charged with 0.5 g (1.3 mmol) of dppa and 0.2 g (0.47 mmol},of

(5) Noth, N.; Meinel, L.Z. Anorg. Allg. Chem1967, 349, 225.

(6) Wang, F. T.; Najdzionek, J.; Leneker, K. L.; Wasserman, H.; Braitsch,
D. M. Synth. React. Inorg. Met.-Org. Che@B78 8 (2), 119.

(7) (a) Stephenson, T. A.; Bannister, E.; Wilkinson JGChem. Sod 964
2538. (b) Holste, G. ZZ. Anorg. Allg. Chem1975 414, 81. (c)
McCarley, R. E.; Templeton, J. L.; Colburn, T. J.; Katovic, V.;
Hoxmeier, R.J. Adv. Chem. Ser1976 150, 318.

S0020-1669(95)01475-3 CCC: $12.00 © 1996 American Chemical Society



4734 Inorganic Chemistry, Vol. 35, No. 16, 1996

Table 1. Crystal and Structure Refinement Data ®2EtOH, 3-2(toluene), andl-EtOH-CH;CN

Arnold et al.

empirical formula G6H60C|2M02N205P4 CGGH64Br2M02N204P4 CseH57|2M02N305P4
fw 1243.76 1424.80 1421.64

space group Pbca(No. 61) C2/c (No. 15) P2;/c (No. 14)
crystal system orthorhombic monoclinic monoclinic

a, 16.830(2) 22.481(2) 20.607(9)

b, A 20.310(4) 19.151(9) 16.020(3)

c, A 16.751(2) 14.358(2) 17.189(5)

B, deg 95.19(2) 95.81(2)

V, A3 5726(2) 6156(3) 5645(3)

V4 4 4 4

d(calc), g/cni 1.429 1.533 1.662

w, mmt 5.899 1.859 1.700
wavelength, A 1.541 84 0.71073 0.71073

T, K 293(2) 213(2) 173(2)

no. of reflns collected 3265 13068 19012

no. of data, restraints, params 2807, 0, 314 3576, 0, 371 6095, 24, 624
final Ry,2 WRP [I > 20(1)] 0.056, 0.140 0.043, 0.096 0.056, 0.127
final R;2, wR:? (all data) 0.108, 0.164 0.052, 0.102 0.095, 0.171
GOP 1.052 1.124 1.083

*Ry = 3[IFo| = IFell/Z|Fol. "WRe = [Y[W(Fo* — FE/ ZIW(F)T] % ¢ GOF = [F[W(Fo* — F&)/(n — p)1°%.

evacuated, and filled with 1 60 mL of THF was added, dissolving
virtually all of the material to yield a yellow solution to which 6-4

0.5 mL (about 3.18 mmol) of M&iBr was added in one portion. The
solution underwent immediate color changes from yellow to orange to
purplish red and then to dark purple; within about 20 min, a precipitate
formed. The reaction mixture was refluxed for 3 h, during which it
turned red. A 0.4 g quantity of pink solid (yield 69% basedlpmas
isolated from an olive green filtrate (the green color is due to the
formation of MaBra(u-dppay).

Preparation of Single Crystals. A 0.10 g sample of the pink
material was dissolved in a mixture of 2 mL of @EN and 7 mL of
toluene, and the solution was layered with 10 mL of diethyl ether.
Block-shaped pink crystals suitable for X-ray diffraction studies formed
at room temperature within 2 days.

Spectroscopic Data. IR (KBr) » (cm™): 3132 m, 1482 m, 1435
vs, 1314 m, 1190 w, 1099 s, 1057 w, 927 m, 740 m, 696 s, 668 m, 528
s, 512 m, 488 m, 420 w. FAB/DIP-MS (NBA as FAB matrixjr/z
1240 ([M]*, relative intensity 1%), 1161 ([M- Br]*, 3%), 776 ((M—

Br — dppal’, 5%), 386 ([dppa], 20%), 307 ([dppa— CsHe]™, 17%),
154 ([GHs]2", 100%). UV-vis (acetonitrile): A = 534 nm. SP{1H}
NMR (81 MHz, CHCl,, 20°C): d = 77.8 ppm.

Preparation of Mol ,(OAC).(u-dppa). (4). A 0.26 g (0.485 mmol)
sample of Mg(OAc), and 0.38 g (0.97 mmol) of dppa were combined
in a Schlenk tube, which was then evacuated for 20 min. A 20 mL
portion of THF was then added under an argon atmosphere. To this
stirred suspension was added dropwise by syringe 19.4 mmol g¢f Me
Sil. The color of the solution immediately turned red, and a dark pink
precipitate was formed within about 15 min. The reaction mixture was
stirred for 20 h at room temperature. The solution was then filtered
off, and the remaining dark pink residue was washed with 10 mL of
diethyl ether and 10 mL of hexanes. It was finally dried in oil pump
vacuum. Yield: 0.46 g, 72% based dn The reaction can also be
done in acetonitrile as solvent (yield 0.50 g, 78% based)on

Preparation of Single Crystals. Suitable crystals of compounrtl
were obtained by slow diffusion of diethyl ether through a layer of
hexanes into a solution of the compounds in a 1:1 mixture of
acetonitrile/ethanol at room temperature. Red-violet crystals formed
within 2 days.

Spectroscopic Data. IR (KBr), v (cm™): 3053 m, 1483 m, 1435
vs, 1311 m, 1188 w, 1098 s, 1056 w, 1026 w, 918 m, 811 m, 738 m,
699 s, 668 m, 527 s, 512 m, 487 m, 417 w. FAB/DIP-MS (NMA as
FAB matrix): m/z 1207 ([M — 1], relative intensity 2%), 824 ([M-
| — dppal’, 13%), 754 ([MeAc.l(PPhH)]", 14%), 386 ([dpp4l,
84%), 136 ([HNP(Ph)(CH]", 100%). U\~vis (acetonitrile): A =
540 nm. 3*P{*H} NMR (81 MHz, CD,Cl,, 20 °C): 4(®'P) 75.2 ppm.

Physical Measurements. Infrared spectra were measured on a
Perkin-Elmer 783 spectrophotometer using KBr as the IR matrix.—UV
vis spectra were recorded in acetonitrile solutions in quartz cells on a
Cary 17 UV-vis spectrometer at room temperature. ¥#§H} NMR
data were obtained on a Varian XL-200 broad-band spectrometer at
room temperature, and the chemical shifts were referenced externally

and are reported relative to 85%zHP0/D-O. The FAB/DIP mass
spectra (DIP= direct insertion probe) were acquired using a VG
Analytical 705 (Manchester, UK) high-resolution, double-focusing,
magnetic-sector mass spectrometer. The VG 705 was equipped with
a VG 11/250 J data system that allowed computer control of the
instrument, data recording, and data processing. Samples for analysis
were prepared by mixing ca. 2 mL of the compound that had been
dissolved in CHCI, with approximately 5 mL of nitrobenzyl alcohol
(NBA) matrix on the direct insertion probe tip. The probe was then
inserted into the instrument through a vacuum interlock and the sample
bombarded with 8 keV xenon primary particles from an lon Tech FAB
gun operating at an emission current of 2 mA. Positive secondary ions
were extracted and accelerated to 6 keV and then mass-analyzed.

X-ray Crystallography. Single-crystal diffraction experiments were
conducted on a Rigaku AFC5R)(or an Enraf-Nonius FASTZ 3)
automated diffractometer using Cukor Mo Ka radiation, respec-
tively.

On the Rigaku AFC5R, routine unit cell identification and intensity
data collection were performed by utilizing the values specified in Table
1 and general procedures previously describddattice dimensions
and Laue symmetry were verified using axial photographs. Three
standard reflections were measured during data collection to monitor
any intensity and crystal orientation changes. Experimental absorption
corrections based ow scans were applied to the data using the
TEXSAN software package.

For the crystals on the Enraf-Nonius FAST diffractometer, prelimi-
nary data collection was carried out first to afford all parameters and
an orientation matrix. Fifty reflections were used in indexing and 250
reflections in cell refinement. Axial images were obtained to confirm
the Laue group and cell dimensions. No decay correction was applied.

The positions of the heavy atoms were determined by direct methods
using SHELXS-86% The remaining atoms were found by Fourier
analyses using SHELXL-98°

Compound 2. A pink crystal with dimensions of approximately
0.10 x 0.10 x 0.05 mm was protected with deoxygenated mineral oil
in a Lindeman capillary and measured on a Rigaku AFC5R as described
above. The space groibcawas determined from systematic absences
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Organomet. Chem1973 50, 227. (b) Briggemann, T.; Debaerde-
maecker, B.; Mier, B.; Schmid, G.; Thewalt, UYJLM-Programm-
system(1. Jahrestagung der Deutschen GesellschafKfistallogra-
phie, Mainz, 9-12. Juni 1992, Preprint of Subl.5, Z. Kristallographie,
p. 33).

(9) TEXSAN-TEXRAY Structure Analysis Packadelecular Structure
Corp.: The Woodlands, TX, 1985.
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Determination University of Cambridge: Cambridge, England, 1986.
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in the data. All non-hydrogen atoms were anisotropically refined,
hydrogen atoms were included in the refinement on calculated positions.
The crystal contains eight ethanol molecules per unit cell. The ethanol
molecules were refined isotropically.
Compound 3.A pink crystal with dimensions of approximately 0.4
x 0.3 x 0.2 mm was mounted on the tip of a glass fiber and fixed
with grease. The single-crystal experiment was conducted using an
Enraf-Nonius FAST diffractometer at a measurement temperature of
—60 °C. The space grouc2/c was determined from systematic
absences in the data. All non-hydrogen atoms were anisotropically
refined, and hydrogen atoms were included in the refinement on
calculated positions. The crystal contains eight toluene molecules per
unit cell for which no hydrogen atoms have been calculated.
Compound 4.A red-violet crystal with dimensions of approximately
0.4 x 0.3 x 0.1 mm was mounted on the tip of a quartz fiber. The
experiment was conducted using an Enraf-Nonius FAST diffractometer
and a measurement temperature-dfo0 °C. The space group2,/c
was determined from systematic absences in the data. All non-hydrogen
atoms were anisotropically refined, and hydrogen atoms were included ; - L
in the refinement on calculated positions. The crystal contains four (2) viewed a_lc_)ng the MeMo axis. Thermal ellipsoids are shown at
o . - 40% probability.
ethanol and four acetonitrile molecules per unit cell for which no ) o
hydrogen atoms have been calculated. The atoms of the solvent In the solid state, compoun@s-4 may be handled in air for

Figure 1. ORTEP drawing of the core atoms in M&lx(dppa}(OAc),

molecules were refined isotropically. short periods of time; crystals of these complexes decompose
) ) only after several days. In solution they decompose yielding
Results and Discussion brown precipitates within 30 min of exposure to air or moisture.

Synthesis. During our attempts to synthesize compounds of Under an inert-gas atmospherex(Mvr) the compounds are
the type MeX4(dppa) by reactingl with dppa and excess Me stable in solution for several weeks and show no significant
SiX in THF, toluene, or acetonitrile, we observed the formation decomposition in the solid state even after several months.
of purple or pink products which have been identified agX4e Spectroscopy. The bridging acetato complexes-4 are
(OAC)x(u-dppa) where X= CI (2), Br (3), and | @). These clearly identified by the antisymmetric COO band at 1483 tm
products are obtainable in yields of 785%. Higher excess and the very strong symmetric COO band at 1435 tm
of MesSiX accelerates the reaction but apparently has no observed in the IR spectra. The distinctive carbonyl stretch
significant influence on the yieldln-situ 3!P{*H} NMR studies expected at 1750 cm for a nonbridging acetate ligand is
of the reaction mixtures suggest that no phosphorus-containingconspicuously absent. These bands are comparable with the

byproducts are forrﬁedl in agreement with eq 1. characteristic COO bands fdr(vas= 1512, 1494 le; Vg =
1409cnth),’2 but they are weaker and no splitting of the
CH, antisymmetric band can be observed. The antisymmetric

deformation band, observed at 675 @nfior 172 can be found

/C\ at 695, 696, and 699 cmh for compound<2—4, respectively;
fo) fo) C/CH3 this band is more pronounced farthan for2—4. The C-C
| 0/\/ 0 Mesix and C-H vibrations attributed to the dppa ligand are very similar
Mo MO/ : for the three compounds studied.
o‘/ | 0/ ‘ dppa The UV spectra of compounds-4 exhibit maxima at 533,
e 535, and 540 nm, respectively; known compounds containing
HsC oL ° a (Moy)** core usually show maxima ag. 500 nm!2 These
¢ results show that the electronic absorption properties of the
l compounds are insensitive to the identity of the axial halo
CH, ligands. For this band, which we assign to the— o*
1 transition, the total change from Cl to | is less than 10 & (

250 cntl). Similarly, the nature of the halo ligands has little

oh Ph H Ph effect on the’’P{*H} NMR spectra of the compounds: while
\\P/ \P//P'(‘:H3 free dppa exhibits a chemical shift af(3P) 42.0 ppm,
| _ /C\/ compound®—4 exhibit closely similar chemical shifts o{31P)
Mo/o MG/O x (1) 78.7, 77.8, and 75.2 ppm, respectively. Nevertheless, the
o~ | phosphorus nuclei shift upfield (become more shielded) with
‘C’T"o ~ halo substitution from ClI to Br to I. This upfield shift can be
Hsc/ P P—_ correlated with the increasing covalence of the-Mobonds.
Ph// \N/ \ Ph Because the MeX bonds are very long in any case (see X-ray
Ph H Ph section), their influence is very small, resulting in/g06-
2-4 (®P{1H}) of less than 6 ppm fron2 to 4.
Ph = C¢Hg, X = CI (2), Br (3), 1 (4) The FAB mass spectra of compouriis4 exhibit very small

molecular peaks and much more intense peaks attributable to
Solubility and Stability, Products2—4 are soluble in Cht [M — X]*; [M — dppa]” and [M — X — dppa]" peaks are also
Cl; and also in mixtures of C}CN with EtOH, MeOH, or observed as are [M- 2X — dppa]" peaks of much diminished
toluene. Their solubilities in CkCl, decrease in the ordé&; intensities. In the case df the molecular peak is missing and
3, 4; their solubilities in CHCN/alcohol follow the opposite  the highest observed peak is [M I]*. As expected, the
trend. The compounds are slightly soluble in acetonitrile and decompositions under FAB/DIP conditions are similar for all
insoluble in hexanes, THF, diethyl ether, and toluene. three compounds.
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Table 2. Selected Bond Lengths (A) and Angles (deg) for Mgdppa}(OAc): X = CI (2), Br (3), | (4)

CI(1)—Mo(1) 2.829(2) Mo(1)-Br(1) 2.889(1) I(1}-Mo(1) 3.181(1)
Mo(2)—1(2) 3.171(1)
Mo(1)—Mo(1)? 2.158(1) Mo(1)-Mo(1)? 2.176(1) Mo(1)-Mo(2) 2.164(1)
Mo(1)—O(1) 2.081(6) Mo(1}-O(1) 2.099(4) Mo(1)-O(1) 2.093(7)
Mo(1)—0(2) 2.097(6) Mo(1}-0(2) 2.129(4) Mo(1)-O(4) 2.094(7)
Mo(2)—0(3) 2.095(8)
Mo(2)—0(2) 2.112(8)
Mo(1)—P (L} 2.588(2) Mo(1}-P(1) 2.557(2) Mo(1)-P(3} 2.566(3)
Mo(1)—P(2) 2.564(2) Mo(1)P(2) 2.571(2) Mo(1)-P(1) 2.577(3)
Mo(2)—P(4) 2.585(3)
Mo(2)—P(2) 2.588(3)
P(1)-N(1) 1.680(7) P(1)N(1) 1.683(4) PI¥N(2) 1.678(9)
P(2)-N(1) 1.669(7) P(2FN(L) 1.691(5) P(2)-N(1) 1.686(9)
P(3)-N(1) 1.673(9)
P(4)-N(2) 1.680(8)
O(1)-Mo(1)-0(2) 177.9(2) O(1)Mo(1)—0(2) 178.7(1) O(13Mo(1)—0(4) 177.5(3)
O(1)-Mo(1)—Mo(1) 91.1(2) O(1)y-Mo(1)—Mo(1) 91.5(1) O(1)-Mo(1)—Mo(2) 90.7(2)
0(2)-Mo(1)—Mo(1) 91.0(2) O(2)-Mo(1)—Mo(1)? 89.8(1) O(4)-Mo(1)—Mo(2) 91.5(2)
O(1)-Mo(1)-P(2) 86.7(2) O(1)yMo(1)—P(2) 84.3(1) O(1)yMo(1)—P(3) 93.5(2)
0(2)-Mo(1)—P(2) 92.6(2) O(2rMo(1)—P(2) 95.7(1) O(4)Mo(1)—P(3) 87.5(2)
Mo(1y*—Mo(1)—P(2) 98.92(7) Mo(B-Mo(1)—P(2) 98.32(4) Mo(2} Mo(1)—P(3) 96.45(7)
O(1)-Mo(1)—P(1y 87.4(2) O(1)-Mo(1)—P(1) 86.8(1) O(1)yMo(1)—P(1) 93.2(2)
0(2)-Mo(1)—P(1y 92.7(2) O(2)-Mo(1)—P(1) 92.8(1) O(4¥Mo(1)—P(1) 85.2(2)
Mo(1)"—Mo(1)—P(1y 97.22(6) Mo(13—Mo(1)—P(1) 97.44(4) Mo(2) Mo(1)—P(1) 99.68(7)
P(2)-Mo(1)—P(1y 162.93(8) P(1)Mo(1)—P(2) 162.08(5) P(3}-Mo(1)—P(1) 162.43(9)
O(1)-Mo(1)—Cl(1) 89.1(2) O(1)-Mo(1)—Br(1) 89.1(1) O(1)-Mo(1)—I(1) 86.7(2)
0(2)-Mo(2)-ClI(1) 88.8(2) O(2)-Mo(2)—Br(1) 89.7(1) O(4)-Mo(1)—1(1) 91.1(2)
Mo(1>—Mo(1)—Cl(1) 176.51(7) Mo(13—Mo(1)—Br(1) 179.25(4) Mo(2)-Mo(1)—I(1) 177.25(5)
Mo(1)~Mo(2)—1(2) 177.23(5)
P(1)-N(1)-P(2) 119.4(4) P(BN()-P(2) 118.8(3) P(1)N(2)—-P(4) 120.3(5)
P(2)-N(1)-P(3) 119.0(5)

a Symmetry transformations to generate equivalent atoms are as follows2: Fex + 1,y, z For3: —x + 0.5,—y + 0.5,—z For4: X,y
+1,z

Molecular Structures. Pertinent crystallographic informa-  120le 3. lonic Radii (A) of Halo and Mo Species

tion for the complexes obtained is given in Table 1. Figure 1 ionic radii sum of ionic bond dist
shows an ORTEP representation of molecile radii (X—Mo) (X~Mo), A
Compound®2—4 form purple or pink crystals which can be CI” 1.67 2.55 2.83
obtained by layering solutions of the compounds in mixtures ~ BI™ 1.82 2.70 2.89
of acetonitrile and ethanol, THF, or toluene with hexanes and/ Mo i;f%_gs 2.94 3.18

or diethyl ether. After a few days at room temperature, crystals
of sufficient quality for single-crystal X-ray diffraction studies
form.

Compound crystallizes in the space grolibca compound
3in C2/c, and compoundt in P2;/c. All examined crystals
contain solvent molecules in their unit cells (see Experimental
Section).

The dimensions of the three MX¥(OAc)(«-dppay mol-
ecules are collected and compared in Table 2. In compounds
2—4 the halo ligands occupy axial positions and the two dppa pq\ever, is significantly shorter than the expected sum of the
ligands are positioned trans to each other. The latter fact is van der Waals radii of Mo and X but longer than the combined
probably due to the _steric bulk of the phenyl groups in dppa. ignic radii of M2+ —X- (see Table 313 The Mo—X distances
The Mo-Mo bond distances for all three molecules are very 5,5 show a strong dependence on the nature of the halo ion.
similar (see Table 2) and are within the range known forMo 1y js particularly evident id, where the Me-I bond is about
Mo quadruple bonds. The MeO and Mo-P distances donot g 595(1) A longer than the MeBr bond distance ir8. The
vary significantly among compounds-4; the *'P{*H} NMR bond length difference between M®r and Mo-Cl is only

data agree well with the latter observation. TheNP-P angles g 0go(2) A. This result is reflected in the UV a#{1H} NMR
of the bridging dppa ligands for all these compounds are very yai5 While the shifts of and 3 are nearly identical within

similar as well. Free dppa has aR—P angle of 118.9(2)'* the experimental errors of the methods, the data4faliffer
In mononuclear complexes the-R—P angle is about 100 more significantly from them (see above).

102°,2 and in dinuclear compounds with bridging dppa the
average value for the-AN—P angles is 122°® In complexes Conclusions
2—4, the P-N—P angles range from 118.8 to 128.&lmost
identical to that of free dppa. The-fN distance in the
coordinated ligand (in all cases. 1.68 A) is also very close

to that in free dppa (1.692(3) &).These facts attest to the
stability of dppa as a bridging ligand in the case26#, which
may result from the apparent lack of ring tension in the dinuclear
metal complexes.

The Mo—X distances are comparatively long in all three of
the complexes studied, indicating only weak Mualo interac-
tions. This explains the small effect of varying the halo ligands
on the spectroscopic data (see above). The—Mobond,

Molecules of the general type M¥2(OAc)(u-dppa) are
easily formed by reaction of M¢OAc), with dppa and Mg
SiX. They appear to be intermediates in the preparation of
(11) Nith, H.: Fluck, E.Z. Naturforsch., BL984 39, 744. MooX 4(u-dppal-type compounds. The spectroscopic data for

(12) Browning, C. S.; Farrar, D. H.; Frankel, D. &cta Crysallogr.1992
C48 806. (13) Shannon, R. DActa Crystallogr.1976 A32 751.
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