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O cluster de platina trinucleadog&t—CNBut)g(CNBLf)s] reage seletivamente com o complexo
de ferro dppm-monodentado [Fe(dpf{CO)], nas razbes 1:1 ou 2:1 de Pt:Fe [dppm =
bis(difenilfosfino)metano], para formar o cluster metalico misto mpRtppm)(CNBﬁ)z(COM].
Um estudo de difragcdo raios-X de um monocristal estabeleceu a sua estrutura como sendo um
triangulo isdsceles FeRtom distancias curtas-Pt[2,5756(5) A], FePt(1) [2,559(2) A], e Fe-Pt(2)
[2,565(3) A], e com o ligante dppm ligado em ponte aos dois atomos de platina. Dados cristalogréafi-
cos: sistema monoclinico; grupo espaBd/n; a = 11,031(1) Ap = 20,593(3) Ac = 18,129(2)
A, B=91,32(1)°Dc (Z = 4) = 1,789 mg %, O refinamento por minimos quadrados baseados em
4171 reflexdes convergiuR = 0,0508 eRy = 0,0558. Os espectros IV e RMRH( 13C-{H},
31P-{1H}, e 19ﬁDt-{lH}) do cluster sdo também fornecidos e discutidos.

The trinuclear platinum cluster [;(’m-CNBut)g(CNBut)g] reacts selectively with the monoden-
tate dppme-iron complex [Fe(dppRHCO)] (1:1 or 2:1 ratios of Pt:Fe) [dppm = bis(diphenyl-
phosphino)methane], to give the mixed-metal cluster [ﬂﬂdepm)(CNBﬁ)z(COM]. A
single-crystal X-ray diffraction study established the structure of an isosceles triangufardre Pt
with short PiPt [2.5756(5) A], FePt(1) [2.559(2) A] and Fe-Pt(2) [2.565(3) A] bond lengths, and
with the two platinum atoms bridged by the dppm ligand. Cell data: mono&liit, a=11.031(1)

A, b=20.593(3) Ac=18.129(2) A = 91.32(1) °D¢ (Z = 4) = 1.789 mg 1i%. Least-squares
refinement based on 4171 reflections converged to aRirad.0508 andRy = 0.0558. The IR and
NMR spectra J(H 13C-{1H}, 31P-{1H}, and * 5Pt-{lH}) of the cluster are also reported and
discussed.

Keywords: trinuclear irondiplatinum cluster, ligand transfer

Introduction mixed-metal cluster complexes with a five-membered

] . ] M(p-dppm)M’ unif. The regioselective insertions of a
Recent studies have attracted considerable interest 'rtrluetal carbonyl fragment towards bridging [Ptd(

developing a rational stepwise assembly of organometallic .
building blocks and in understanding the factors that gov—dppm)zcb] and the four-membered chelating [Pt(dppm-

ern the selectivity of reactiohsln contrast with mono- PP)C'%,] compounds take place at the labilefPdnd PP
phosphines that do not tend to prevent cluste0ONds™.

fragmentatiof, dppm as an assembling ligand greatly con- A good iron precursor of heterobimetallic Fe(
tributes to the stability of the resulting cluster moletle dppm)Pt units is [Fe(dpprR)(CO)]. Although it has been
The strong propensity of the dppm ligand for bridging described as inert toward substitution by several organic
between two metal centers has been useful to prepamubstrates, the attack of the uncoordinated phosphorus on
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labile metallic centers occurs without the need of breaking The *P{*H} NMR spectrum of [FeR{u-dppm)
the FeP bond. (CNBUW)2(CO)] displays a sharp singlet &t- 4.18 with
The results of our investigation of a selective reactionplatinum satellites}p(PtP) 3671 Hz], which confirms a
of the monodentate dppm-iron complex [Fe(dppm-symmetrical A-frame Pt(-dppm)Pt moiety. Moreover,
P)(CO)] with [Pt3(u-CNBU)3(CNBU)3] to form the the first indication of the presence of a strongPond is
[FePt(u-dppm)(CNBLU)2(CO)] heterometallic cluster are provided by a large negative value (75 Hz) faPtP),
described. However, in contrast to the usual reactions of thshowing through-bond contributions &J(PPtPt) to be
dppm-assisted metal-metal bond formation, a completelominant.
transfer of the dppm ligand from the iron precursor to the  The color change of the THF solution containing
two Pt atoms is observed in this case. [Pts(-CNBU)3(CNBW)3] and [Fe(dppnP)(CO)] from
orange to green only occurs above -22 °C. The analytical
data of the dark green solid produced in ethyl ether/petro-
. L leum ether at -5 °C, coincidentally pointed to
Sgﬁggs'zgd Characterization of [Feftdppm) [FePt(dppm)(CNBU)2(CO)] formulation as the main
( )A(COM] cluster. However, the tim&P-{*H} NMR spectra exhibit

The reactions of [R-CNBW)3(CNBW)3 with the characteristic pattern of aﬂi}tﬂppm)Fe cored -10.5
[Fe(dppmP)(CO)] (ratios Fe:Pt of 1:1 or 1:2) in THF (PPt) and 46.0 Rfe)], that quickly converts towards
result initially in a deep dark green solution. After a period[FeP(u-dppm)(CNBU)2(CO)]. On the basis of these
of 1.5 h at room temperature, analytically pure orangeSpectroscopic and analytical data, therefore, the green in-
samples of [FeBfu-dppm)(CNBU)2(COY] are isolated in termediate can be analogous to the main cluster but with a
the 6370% range from the orange reaction mixture. SpecPt(H-dppm)Fe unit.
troscopic data were consistent with the structure drawn for Curiously, the reaction that yelds [FeRtdppm)
[FePb(u-dppm)(CNBU)2(CO)], which was further con-  (CNBU)2(CO)] does not depend on the stoichiometry of
firmed by an X-ray diffraction study. The IR spectrum of the reagents. Even when the precursor [Fe(dB@O)]
[FePt(u-dppm)(CNBU)2(CO)] displays v(CO) absorp- is used in excess, no by-product is further isolated. This
tions of terminal and semi-bridged CO ligands at 1976 contrasts, therefore, with the coupling reactions of
1909, and 1851 ch [Fe(dppmP)(CO)] with [Pt(PRs)2(C2H4)] for which di-

The %Pt (I = 1/2) isotopéias a natural abundance of Meric_complexes of the [FeRtCO)u-dppm) (CO}
33.8%, corresponding to three isotopic distributions in a(PR)I°type form selectively. It is likely that the reactions
binuclear P{(p-dppm) arrangement: the zero-spin Pt iso- take placevia the primary dimeric intermediate [FeRt(
topomer (43.95%), mono (44.68%) and doubly (11.35%)CO)(-dppm)(CO}CNBU)] with a Fe(1-dppm)Pt moi-
labelled'®*Pt isotopomers ety, although this was not spectroscopically observed.
However, the iron-phosphorus bond breaking and phos-
phorus migration to the second platinum atom appears to
occur after the formation of the green triangle-intermediate

Results and Discussion

A P P A A '
® ® @ P P &) with a Fe(l-dppm)Pt unit, as illustrated in Scheme 1.
Pt Pt ) Pt Pt (X
43.95% 44.68% X-Ray Diffraction study of [FeRiu-dppm)(CNBb)2
+pt =195 (CO)

An ORTER® drawing of the molecular structure is
shown in Fig. 1 with its atom numbering scheme. Selected
®w P P (A) bond distances and angles are given in Table 1. Final
00 * bt positional parameters are listed in Table 3.

The [FePi(u-dppm)(CNBU)2(CO)] complex contains
an isosceles triangle of FeRttoms (mean 60.0°) with a
dppm ligand bridging two platinum edges to form a roughly

Therefore, a 1:7.8:17.4:7.8:1 quintet of triplets is ex-planar FeRtcore. The C(A1)O(Al) and C(A2)O(A2) car-
pected for the CHP group of the dppm ligand bonded to bonyls, the isocyanide ligands, and phosphorus atoms of
two Ptatoms ifH-NMR spectrum. The observed spectrum the dppm ligand are approximately coplanar with the metal
was in good agreement with this prediction, although thetriangle, but no longer collinear with the metal-metal axis.
weakest outer triplets with unit relative intensity were The bond angles between the Fe@)d Pt(C)(P) planes
obscured by the noise. [C(ALl)-FeC(A2)], P(1}Pt(1)}C(1) and P(2Pt(2)}C(2)]

*

Pt (X)
11.35%
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Scheme 1.
c(10) rahedral disposition of the four carbonyl groups, with the
C(ll C(10B) platinum atoms capping two tetrahedral faces. ThEtPt

[2.5756(5) A] and Fét (mean 2.563(2) A) bonds lengths
found in [FePiu-dppm)(CNBY)2(CO)] lie around the
lower limit range reported for formal single bonds in other
mixed platinum-iron compounds (Pt 2.565 A and PFe
2.530 Af¢5¢12 The contraction of metal-metal separations
by bridging CO and CNR groups is commonly ob-
served®®and may attribute in part to the small radius of
the bridging carbon atoms since those distances are found
to depend mostly on the size of the atoms of the bridging
ligand$® All the internal PC-P [106.6(5)°] and PPt-P
angles [95.83(7)° and 90.96(7)°] are close to those reported
in unidentate dppm compleXésindicating no particular
strain of the five membered ring besides the usual clashing
between phenyl groups in axial sites on the envelope
P&P,C ring™. The terminal isocyanide groups are effec-
tively linear [GN-C and P{C-N (mean 175°)]. The average
Fe-C and GO distances are 1.76 A and 1.18 A, respec-
tively. The other bond angles and distances are as expected
(Table 1). The architecture of [Feft-dppm)(CNBU),
Figure 1. Molecular structure and atom labeling scheme for [fgPt ~ (CO)] bears a strong resemblance to that found for the

dppm)(CNBU)2(COY]. Thermal ellipsoids are shown at the 50% prob- _ 5c
ability level. [FePt(u-dppm)(CO}]>* cluster.

Conclusion
have an average value of 102°. Another feature of note in This work shows the assisting role of the dppm ligand
the [FeP;t(u-dppm_)(CNBL&)Z(CO)4] moIechar .structure in building triangular [FeR¢u-dppm)(CNBY)(CO)]

is the angular deformation of both apical carbonyl ligandsé:l%ts)rs(vg&e;d)[ge(dpprﬁ’)(CO)4] reacts with [Py
bound to the Fe atom [C(AB)e-C(A4) angle 143°], which '

are semi-bridgint}, but not symmetrically arranged Experimental

around the corresponding-Pt bond. The C(A3)}Pt(1) . .

(2.51 A) and C(A4)Pt(2) (2.68 A) distances are shorter General considerations

than those of C(A3}Pt(2) (2.75 A) and C(A4)Pt(1) (2.80 All manipulations were performed using general
R), respectively. Therefore, the geometry adopted by theSchlenk and highvacuum techniques under a dry, oxygen-
iron in the PiFe(CO) moiety deviates slightly from octa- free, argon atmosphere. Solvents were appropriately dried
hedral symmetry. The distortion is toward a bicapped tetand distilled under argon prior to use. The [Pt(C£H)
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Table 1.Selected Bond Distances (&) and Angles (deg) for [EaRtppm)(CNBUY)2(CO)] with Esd’s in parentheses.

Pt(1)-Pt(2) 2.5756 (5)
Pt(1)-Fe 2.559 (2) Pt(2)-Fe 2.565 (2)
Pt(1)-P(1) 2.233 (2) P(2)-P(2) 2.235 (3)
Pt(1)-C(1) 1.95 (2) Pt(2)-C(2) 1.92 (2)
Fe-C(Al) 1.76 (1) Fe-C(A2) 1.73 (1)
Fe-C(A3) 1.77 (1) Fe-C(A4) 1.77 (1)
P(1)-C 1.847 (9) P(2)-C 1.80 (1)
P(1)-C(1B) 1.82 (1) P(2)-C(1A) 1.82(2)
P(1)-C(7B) 1.84 (9) P(2)-C(7A) 1.84 (2)
C(A1)-O(A1) 1.16 (2) C(A2)-O(A2) 1.20 (2)
C(A3)-O(A3) 1.17 (2) C(A4)-O(A4) 1.17 (2)
C(1)-N(1) 1.16 (1) C(2)-N(2) 1.18 (2)
N(1)-C(3) 1.44 (2) N(2)-C(4) 1.47 (2)
Pt(1)-Fe-Pt(2) 60.35 (4)
Pt(1)-Fe-C(A2) 102.1 (4) Pt(2)-Fe-C(A2) 161.6 (4)
Pt(1)-Fe-C(A3) 68.3 (5) Pt(2)-Fe-C(A3) 76.3 (4)
Pt(1)-Fe-C(Al) 154.9 (4) Pt(2)-Fe-C(A1) 95.6 (4)
Pt(1)-Fe-C(A4) 78.3 (4) Pt(2)-Fe-C(A4) 73.9 (4)
C(A1)-Fe-C(A2) 102.5 (6) C(A2)-Fe-C(A3) 103.1 (6)
C(A1)-Fe-C(A3) 100.9 (5) C(A2)-Fe-C(A4) 98.6 (7)
C(A1)-Fe-C(A4) 103.2 (6) C(A3)-Fe-C(A4) 143.1 (5)
Fe-C(A1)-O(Al) 177 (1) Fe-C(A1)-O(Al) 170 (1)
Fe-C(A2)-O(A2) 175 (1) Fe-C(A2)-O(A2) 175 (2)
Pt(2)-Pt(1)-P(1) 95.83 (7) Pt(1)-Pt(2)-P(2) 90.96 (7)
Pt(2)-Pt(1)-C(1) 163.1 (4) Pt(1)-Pt(2)-C(2) 166.6 (4)
Pt(2)-Pt(1)-Fe 59.94 (5) Pt(1)-Pt(2)-Fe 59.71 (5)
Fe-Pt(1)-P(1) 152.75 (8) Fe-Pt(2)-P(2) 150.30 (8)
Fe-Pt(1)-C(1) 105.2 (4) Fe(1)-Pt(2)-C(2) 107.1 (4)
P(1)-Pt(1)-C(1) 100.3 (4) P(2)-Pt(2)-C(2) 102.4 (4)
Pt(1)-P(1)-C 112.8 (4) Pt(2)-P(2)-C 110.9 (3)
Pt(1)-P(1)-C(1B) 119.2 (4) Pt(2)-P(2)-C(1A) 113.9 (3)
Pt(1)-P(1)-C(7B) 114.3 (3) Pt(2)-P(2)-C(7A) 120.3 (3)
C-P(1)-C(1B) 103.0 (4) C-P(2)-C(1A) 104.1 (5)
C-P(1)-C(7B) 104.6 (5) C-P(2)-C(7A) 104.6 (5)
C(1B)-P(1)-(7B) 101.2 (5) C(1A)-P(2)-C(7A) 101.4 (5)
P(1)-C-P(2) 106.6 (5)
Pt(1)-C(1)-N(1) 173 (2) Pt(2)-C(2)-N(2) 173 (1)
C(1)-N(1)-C(3) 176 (1) C(2)-N(2)-C(4) 173 (1)

(COD = 1,5-cyclooctadiene), [#i-CNBU)3(CNBU)z]’ lyser. All percentages given are the average of at least two
and [Fe(CO)dppnP)]*® complexes were prepared as de- independent determinations. IR spectra were recorded as
scribed previously. Other reagents were used as obtainedujol mulls with a JASCO IR 700 spectrometdiMR

from commercial sources. Elemental analyses were perspectra were obtained with a BRUKER WH 400
formed using a PERKINELMER 2400 CHN microana- (*3C,100.5893'P, 161.796; an&’*Pt, 85.629 MHz) and a
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BRUKER AW 80 {H, 80 MHz) instruments. The chemical optimized. Anal. Calcd for §HasoN2FePPt: C 42.25, H
shifts of'H and*C spectra were referenced to TMS, and 3.64, N 2.53%. Found: C 42.00, H 3.65, N 2.53%. IR{gm
the®'P spectra were quoted relative to external 85%®  CH.Clz: V(CN) 2142 s; bry(CO) 2042 s; 1980 m, sh; 1970
at 0.00 ppm. Platinum-195 chemical shifts were quoteds; 1945 s; 1936 s; 1840 m; and 1812m31-{*H} NMR
relative to the absolute scate(*>Pt) = 21.4 MHz. (THF): 8 -10.5 [s,PPt, 1J(PtP) 3092 Hz2J(PtP) 107 Hz,
2)(PP) 48 Hz], 46.0Fe J(PtP°) andJ(PEP") not discern-
ible,2J(PP) 48 Hz] and the resonances assigned toffePt

The [Pt(n-CNBU)3(CNBU)3] complex (0.162 g, 0.150 dppm)(CNBY2(CO)] as the minor product.

mmol) was slowly added to a st|rr.ed solution of X-ray Data Collection, Structure Determination, and
[Fe(COXdppnP)] (0.247 g, 0.447 mmol) in THF (15 mL) refinement for [FeP{yi-dppm)(CNB2(CO)]

at 5 °C. The mixture was allowed to reach room tempera- 2
ture over 1.5 h. The color gradually changed from deep An orange crystal grown by slow diffusion of methanol
black to orange. Filtration of the solution with a shortinto toluene, was mounted in an Enraf-Nonius CAD 4
alumina column, and evaporation to 3 mL followed by diffractometer. The diffraction experiment was carried out
addition of petroleum ether resulted in orange microcrysat room temperature (298 K) using graphite monochro-

tals. The product was washed with petroleum ether (3 X $nated Cuk (5 = 1.5418 A) radiation. The cell constants

Preparations of [FeP{p-dppm)(CNBH)2(CO)]

mL), and dried under reduced pressure for 3 h to give 0.149
g (60% based on Pt). Anal. Calcd fajg@soN2FeRPh: C

Table 2. Crystallographic Data fo[FePlz(u-dppm)(CNBLﬁ)z(CO)4].

42.25, H 3.64, N 2.53%. Found: C 42.56, H 3.57, N 2.34%.

IR (crmt), CHCl2: V(CN) 2136 sy(CO) 1976 s; 1904 m;  formula CagHaoN2FeRPL
and 1851 m, brrH-NMR ((23DCL3): 51.30 (s, 18H, El3); My 1016.70
5.22[m, 2H?)(PtH) 68 Hz2)(PH) 11 Hz, G12]; 7.007.60 (v ia size (mm) 0.50 x 0.25 x 0.20
(m, 20H, @, Ph).3C-{*H} NMR (CDxClp): & 30.2 (s, svstern Honoclinic
CHs, BU); 55.3 [m, ’EH2, 1J(PC) 32 Hz2J(PtC) 133 Hz]; 4
57.4 (SCCHa); 128.4{m, G, Ph, P(PC) +J(P'C)] 10 Hz};  SPace group (2) P2y/n, 4
130.1 (s, G, Ph); 133.0 {m, G Ph, D(PC) +J(P'C)] 15  a(A) 11.031 (1)
Hz}; 135.7 {m, Gpso, Ph, P(PC) +J(P'C)] 50 Hz}; 144.1 | (4 20.593 (3)
[s, CNBU', YJ(PtC) 1380 Hz]; 220.3 (sCO). 3P-{*H}
_ 1 ) ) c(A) 18.129 (2)
NMR: & 4.18 {s,%J(PtP) 3671 Hz2J(PtP) 75 Hz2J(PP)
30 Hz, N’ = RJ(PtP) +2J(PtP)] = 3596 HZLJ(PtPt) =850 B (deg) 91.32 (1)
Hz }. 19%Pt-{'H} (CD2Clo): & 457,2J(PtPt) = 850 Hz]. V(A9 4117 (1)
A similar reaction was conducted under the same con-D (mg ni®) 1.789
ditions as the preceding reaction by usings(jRt W(Cu-Ke) (mni) 16.46
CNBU)3(CNBU)3] (0.160 g, 0,148 mmol) and 50,88
[Fe(COX(dppnP)] (0.120 g, 0.217 mmol) in THF. This 29max(deq) :
reaction gave 0.176 g (73% based on Pt) of [ggPt hkllimits -12h[12, gk23 qIj14
dppm)(CNBU)2(CO)]. IR and NMR data and analogous scan mode w26
satlsfactor_y elemental analyses, identical to those abovemtensity variation (%) 56
were obtained.
reflections collected 6745
Reaction of [P§(u-CNBU)3(CNBU)3] with [Fe(COu unique reflections 5355
(dppmP)] in petroleum ether/diethyl ether observed reflections> 30(l) 4171

The [Ps(u-CNBU)3(CNBU)3] complex (0.073 g, 0,068  no. of parameters refined
mmol) was slowly added to a stirred suspension of goodness-of-fit on F
[Fe(COX(dppnP)] (0.057 g, 0.103 mmol) in petroleum
ether/diethyl ether (1:1, 10 mL) at -5 °C. The reaction
mixture was stirred for 15 min until the formation of a black R+ Rv
residue. The dark supernatant liquid was then removed, the = 1.00/[(F)* + 0.00082 &]

255, 277 (2 blocks)
1.95

0.0380

0.0508, 0.0558

residue washed several times with petroleum ether, an@psorption correction,fim, Tmax ~ 0.48, 0.96
dried under vacuum, resulting in a dark green solid (0.031 3
' . Lt JAY Apmi A 1.60, -1.54
g). More product was present in the supernatant liquid, ag ™ ~Pmim- €
0.0006

shown by its NMR spectrum, but the yield has not beenextinction coefficient
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Table 3 Atomic Fractional Coordinates alBéq(Az) Values, with Esd’s in parentheses, for [EQPdppm)(CNBﬁ)z(COM].

atom xla y/b zlc Bec atom xla y/b zlc Bept
Pt(1) 0.0536(0) 0.1636(0) 0.2705(0) 2.61(2) C(10) -0.040(3) 0.195(2) 0.556(10 18.(1)
Pt(2) 0.0870(0) 0.1666(0) 0.1304(0) 2.64(2) c@1A) 0.325(1) 0.0675(5) 0.1740(5) 3.3(3)
Fe 0.0019(2) 0.2662(1) 0.1966(1) 3.10(6) C(2A) 0.385(1) 0.1255(5) 0.1860(6) 3.3(4)
P(1) 0.0745(2) 0.0562(1) 0.2823(1) 2.39(8) C(3A) 0.501(1) 0.1274(7) 0.2140(7)  4.7(5)
P(2) 0.1723(3) 0.0682(1) 0.1343(1) 2.73(8) C(4A) 0.562(1) 0.0704(8) 0.2344(8) 5.5(6)
O(A1) -0.054(1) 0.3375(4) 0.0614(6) 6.0(4) C(5A) 0.501(1) 0.0121(7) 0.2225(7)  4.9(5)
O(A2) -0.068(1) 0.3540(5) 0.3152(7) 9.0(6) C(6A) 0.386(1) 0.0108(5) 0.1918(6) 3.8(4)
O(A3) -0.2106(8) 0.1809(5) 0.1918(6) 6.1(4) C(7A) 0.193(1) 0.0221(50 0.0492(6) 3.2(4)
O(A4) 0.2659(9) 0.2799(5) 0.2150(6) 6.8(4) C(8A) 0.136(1) -0.0351(6) 0.0327(6)  4.4(4)
N(1) 0.033(1) 0.2099(5) 0.4326(6) 4.7(4) C(9A) 0.157(1) -0.0673(6) -0.0330(7)  5.0(5)
N(2) 0.089(1) 0.2068(6) -0.0343(6) 5.0(4) C(10A) 0.232(1) -0.0425(7) -0.0821(8)  6.2(6)
C 0.0889(9) 0.0144(40 0.1928(5) 2.8(3) C(11A) 0.285(2) 0.0170(8) -0.0696(9)  9.1(8)
C(A1) -0.031(1) 0.3106(5) 0.1159(7)  3.6(4) C(12A) 0.267(2) 0.0478(7) -0.0024(8)  7.7(7)
C(A2) -0.036(1) 0.3202(5) 0.2652(8)  5.1(5) c(1B) 0.2012(9) 0.0243(4) 0.3362(5) 2.5(3)
C(A3) -0.120(1) 0.2105(6) 0.1958(7)  4.4(5) C(2B) 0.215(1) -0.0419(5) 0.3480(6) 3.3(4)
C(A4) 0.162(1) 0.2719(5) 0.2055(7)  4.4(5) C(3B) 0.313(1) -0.0664(7) 0.3874(7) 5.0(5)
C() 0.0381(9) 0.1885(6) 0.3737(6) 3.3(4) C(4B) 0.398(1) -0.0217(6) 0.4147(7)  4.5(5)
C(2) 0.0913(9) 0.1875(6) 0.0272(6)  3.8(4) C(5B) 0.3986(1) 0.0435(5) 0.4059(7) 4.1(4)
C(3) 0.035(2) 0.2369(9) 0.5061(8) 6.6(7) C(6B) 0.286(1) 0.0662(5) 0.3657(6) 3.4(4)
C(4) 0.071(2) 0.2339(9) -0.1087(8)  7.2(7) C(7B) -0.054(1) 0.0157(5) 0.3262(6) 3.0(4)
C(5) -0.055(2) 0.257(1) -0.119(1) 10.(1) C(8B) -0.076(1) 0.0316(8) 0.3978(8) 7.0(6)
C(6) 0.156(2) 0.290(1) -0.116(1) 15.(1) C(9B) -0.167(2) 0.0025(8) 0.4368(9) 7.9(7)
C(7) 0.112(3) 0.184(1) -0.163(1) 17.(1) C(10B) -0.238(1) -0.0420(8) 0.402(1) 6.8(7)
C(8) -0.020(4) 0.298(1) 0.506(1) 26.(1) C(11B) -0.221(1) -0.0588(7) 0.3324(9) 5.6(6)
C(9) 0.151(2) 0.235(2) 0.534(10 22.(1) C(12B) -0.125(1) -0.0295(6) 0.2934(7) 4.4(5)

3Beg= 8/31C 5 5j Ujj a* a* & 4.
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