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ABSTRACT

The diphosphine, MeZPCHZCHZPMeZ’ reacts with M(Me5C5)2(0Et2)

to give insoluble M(Me5C5)Z(MeZPCHZCHZPMeZ), where M is Eu or Yb.
In contrast, MeZPCHZPMe2 gives the hydrocarbon soluble complexes

M(MeSCS)Z(MeZPCHZPMeZ), where M is Eu or Yb. The ytterbium complex

reacts with YbC1, in toluene to give Yb(Me.C.).C1(Me,PCH.PMe.) and

3 5 5)2 2 72 2)
the crystal structure shows that the phosphine is acting as a monodentate

ligand. Yb(Me5C5)2C1(MeZPCHZPMeZ)

group P2,/c with a = 16.358(6) A, b = 8.595(4) A, ¢ = 20.712(7) A, & =

crystallizes in the monoclinic space

104.75(4)°, V = 2816 A3vand d(calcd) = 1.45 g cn3 for Z = 4 and mol wt

= 615.15. Diffraction data were collected with a CAD-4 automated
diffractometer, and the structure refined to R = 0.054 for 3309 reflections
with 4° < 20 < 45° (MoKa radiation). The Yb is coordinated to the two

Me5C5 groups, the chlorine atom, and to one phosphorus atom of the
bis(dimethylphosphino)methane ligand. The Yb-P and Yb-C1 distances are 2.94
A and 2.53 R, respectively. The centroids of the CsMe; 1igands, the Cl

and P atoms are in an approximate tetrahedral arrangement about the Yb atom.



INTRODUCTION

The coordination chemistry of lanthanide metals with nitrogen or oxygen
ligands is extensive.l Since lanthanide ions form their most stable
coordination complexes with nitrogen or oxygen rather than with phosphorus

2a or "hard"2b

or su]fﬁr ligands, these metals are classified as "class a"
acceptor‘s.3 Until recently the idea that f-block metals could form
isolatable complexes with tertiary phOSphinéS was viewed with considerable
skepticism. The successful isolation of bis-1,2-dimethylphosphinoethane
(dmpe) complexes of tetravalent thorium or uranium of the type MX4(dmpe)ga
and of the trivalent uranium species, U(MeSCS)ZCI(dmpe)4b raises an
obvious question about the "class a" classification of the f-block metals.
In order to examine the coordinative affinity of f-block metals for
phosphine ligands we have begun a sysfematic study of their general
coordination chemistry. In this paper we describe the phosphine complexes
of the di- and tri-valent bis(pentamethylcyclopentadienyl)ytterbium and the
divalent europium fragments. In a related study we described the
preparation and crystal structure of Yb[N(SiMe3)2]2(dmpe), and some

related europium (II) derivatives.®

Synthetic Studies. Addition of one molar equivalent of

bis-1,2~-dimethylphosphinoethane to the diethyl ether complex of
bis(pentamethylcyclopentadienyl)ytterbium (II) in benzene results in
instantaneous precipitation of a green material whose elemental analysis
suggests the formulation Yb(MeSCS)Z(dmpe). Support for this

composition is obtained by aqueous hydrolysis of the complex suspended in

LS



benzene;dé. Examination of the benzene solution by lH NMR spectroscopy
shows resonances due to Me5C5H and Me2PCH2CH2PMe2 in an area ratio

of 2:1. In addition, the 31P{lH} NMR spectrum of this solution shows

the presence of MeZPCHZCHZPMe2 as the only phosphorus containing

species. The compoundvis insolublie in hot toluene though sparingly soluble
in diethyl ether. The complex dissolves in tetrahydrofuran giving

Yb(MeSC (thf)6. The europium complex, Eu(Me5C5)2(OEt2) behaves

5)2
similarily, affording red, insoluble Eu(Me5C5)2(dmpe).

The infrared spectra and melting points (see experimental section for -
details) of these two phosphine complexes are 1dentica1 which suggests that
the complexes have a similar structure. The insolubility in non-coordinating
solvents 1ndicétes that the dmpe complexes are some type of coordihation.

polymer. One such polymer is shown (I).. The phosphine ligand is acting as a

bridging rather than as a chelating ligand yielding an eight coordinate

See illustration, next page






complex (defining the coordination number of the pentamethylcyclopentadienyl
ligand as three). Eight coordination is not unusual since some M(Me5C5)2L2

compiexes, where M = Yb7a or Sm7b

and L is a monodehtdte 1igand, have been
described. If it is accepted that (I) is a reasonable structural formulation
then replacing the ethylene bridge in MeZPCHZCHZPMe2 by a methylene
bridge shoula prevent polymerization,.due to increased steric hindrance
between the Me5C5 groups on adjacent metal atoms. Thus,
MeZPCHéPMe2 should yield hydrocarbon-soluble, monomeric complexes.

Addition of a slight excess of bis-dimethylphosphinomethane (dmpm) to a
toluene solution of Yb(MeSCS)Z(OEtZ) yields a green solution from
which green, diamagnetic Yb(Me5C5)2(dmpm) may be isolated by crystal-
lization from that solvent. The NMR spectral data (see experimental section
for details) support this formulation. In particular, the 31P{1H} NMR
spectrum of the complex contains a single resonance at §-39.6, significantly
deshielded from that of the free phosphine at §-55.7. The red europium
complex, Eu(MeSCS)Z(dmpm), was prepared similarly. As europium (II) is
paramagnetic (a f7 jon) no NMR épectra] data are obtainable. However,
hydrolysis of a benzene solution of the complex and examination of this
solution by 1HMR spectroscopy shows that Me5C5H and MeZPCHZPMe2
are present in a 2:1 ratio. Furfher, the 31P{lH} NMR spectrum of the
hydrolysate shows only the presence of MeZPCHZPMez. Not surprisingly
the infrared spectra and melting points of the Yb(II) and Eu(II) complexes

are identical. It is noteworthy that diethyl ether displaces the coordinated

Me. ,PCH.PMe

oPCH,PMe,,, giving M(Me5C5)2(OEt2),-M = Yb or Eu. This is to



be contrasted with the observation that diethyl ether will not, though
tetrahydrofuran will, displace dmpe from (I).

It is significant.that we have been unable to isolate complexes with
the monodentate phosphines, PMe3 or PBug, nor with the bidentate
phosphine, PhZPCHZCHZPPhZ' In the monodentate phosphine case this
is presumably due to the inability of two monodenfate-phosphines to fit
comfortably around the sterically congested metal atom and the heat of

“formation of one metal-phosphorus bond is less than that of one metal;
oxygen bond. In the bidentate phosphine case, the reason is less clear
since PhZPCHZCHZPPhZ is a poorer g-donor than its per-methyl
analogue and it is also sterically larger.

8

We®? and others8b have shown that the divalent species,

Yb(Me.C

55
be oxidized by ytterbium trichloride or dichloromethane to the trivalent

)2(L), where L is tetrahydrofuran or 1,2-dimethoxyethane, may

metallocene, Yb(Me5C5)2C1(L). The divalent phosphine complex behaves

similarly. Mixing Yb(MeSCS)Z(dmpm) and YbCl4 in to]uéne gives the
purple, hydrocarbon soluble Yb(Me5C5)2C](dmpm). The complex is‘
pafamagnetic, Mg = 4.4 B.M. at 30°C in benzene solution, and accordingly
we have been unable to observe a 31P{1H} NMR spectrum of this comp]éx.

The coordination geometry of this complex is of considerable interest
as numerous possibilities exist. If both phosphorus atoms of the
diphosphine are coordinated to the ytterbium atom, a nine-coordinate
complex will result. Nine coordination in bis-pentamethylcyclopentadienyl.
1anthanide chemistry is}unknown, though eight coordination is common.7’9

Two éight coordinate formulations are possible. In one isomer,

MeZPCHZPMe2 is acting as a monodenatate phosphine and in the other



isomer an outer sphere complex, [Yb(MeSCS)Z(dmpm)]C1 may be written.
To answer this question, an X-ray crystal structure determination was

undertaken, ‘and the results are described below.

Structural Studies. ORTEP diagrams of Yb(Me5C5)2C1(MeZPCHZPMeZ)

are shown in Figs. 1 and 2. Positional and thermal pakameters are given in
Table I and some selected bond lengths and angles are listed in Tables II
and III. The key point to emerge from the X-ray study is that the
diphoéphine is acting as a monodentate ligand giving an eight-coordinate
complex. The coordination geometry may be described as. pseudo-tetrahedral
if the mid-points of the two Me5C5—centroids occupy two coordination
Sites. The other two coordination positions are occupied by a phosphorus
afom and é chlorine atom. The angle defined by the intersection of the two
planes that contain the centroid-Yb-centroid and P(1)-Yb-C1 atom is 88.1°.
Inva regular tetrahedron this angle is 90°. The centroid-Yb-centroid angle
is 134.9°, and the C(1...5)centroid-Yb-P(1) and C(L...5)centroid-Yb-C1
angles are 108.0° and 106.3°, respectively. The C(6...10)centroid-Yb-P(1)
and C(6...10)centroid-Yb-C1 angles are 105.7° and 108.6°, respectively. The
P(1)-Yb-C1 angle is 79.69(9)°.

| The ytterbium-chloride bond length of 2.532(3) R is longer than that
found in Li(thf),[(MesS1),CHI,YbCT, 2.486(6) £,10 as expected
since the latter is a four-coordinate Yb(III) ion whereas the former is
eight coordinate. The latter distance is close to the value of 2.43 i

suggested for three coordinate, monomericYbC]3 in the gas phase.11



. 9 R s - amr
Yb,[ (Me3Si),CsHals(u=Cl),,"« 2.756 + 0.004 A in Yb(MesCe)y(u-C1),ACT,,

These are the only terminal Yb-Cl distances that are available, though

several Yb-(u-C1) distances are known. These distances are 2.58 A in
9a

and 2.637 + 0.010 A in Yb,(MeCghy ) (u=C1),. 2

The ytterbium-phosphorus(1l) distance of 2.941(3) & is unique and no
comparisons are possible. The other ytterbium-phosphorus distance, YB...P(2)
is greater than 3.5 A and is obviously non-bonding.

It is instructive to compare the bond lengths and angles of monodentate

Me,PCH,PMe, in Yb(MesCy),C1(Me,PCHoPMe,) with that of free Me,PCH,PMe,

2
in the gas phase. The averaged P-C distance in the ytterbium complex is

1.849 + 0.006 A. This is identical to that found in the free phosphine,
1.849(2) A.13 The_averéged C-P-C and P-C-P angles in_the comp]exed~
phosphine of 100.4 = 2.2° and 118.0(5)° .also are identical to those found in
the free phoéphine, 100° and 118°, respectively. Further the P...P distance
in the coordination complex of 3.157(4) A is.very close to that found

[3.139(9) A] in the free phosphine. Thus, Me,PCH,PMe, is not perturbed

~ very much upon coordination to Yb(Me5C5)2C1.

The averaged ytterbium-carbon bond length in the phosphine complex of
2.65 + 0.03 A is equal to that (2.63 + 0.03 A) found in Yb(MegCs),S,SNEt.
This is expected since the'coordination environment of ytterbium is simi}ar
ih both complexes. The averaged ytterbium to carbon bond length is in the

range found for related complexes (2.56 ~ 2.65 R).5



EXPERIMENTAL SECTION

A1l reactions were performed under nitrogen. Analyses were cérried out
by the microanalytical laboratory of this department. Proton, carbon, and
phosphorus NMR spectra were obtained on a JEOL-FX90Q instrument operating at

89.56, 22.50 and 36.25 MHz, respectively.

Eu(MeSQSl2

0.0010 mol) was added to the diethyl ether complex of bis(pentamethylcyclo-

(MeZPCHQEﬂzPMeQ);_1,2-Dimethy1phosphinoethane (0.17 mL,

pentadienyl)europium (0.51 g, 0.0010 mol) in toluene (20 mL). The red
suspension was stirred for 1 h and the solid was collected by fi]tration,
washed with toluene (75 ﬁL), and dried under reduced pressure. A small
quantity (ca. 0.15 g) of the precipitate was crystallized from diethyl ether
(ca. 20 mL, -10°C), mp. 288-292°C. Anal. Calcd for CycH, EuP,: C,

54.5; H, 8.10; P, 10.8. Found: C, 53.7; H, 7.83; P, 10.5. IR(Nujol); 2721
w, 1421 m, 1302 m, 1284 w, 1150 w, 1091 w, 1015 w, 945 s, 926 m, 889 w, 829
w, 796 w, 720 s, 672 w, 624 m, 637 w, 589 w, 360 m, 349 m and 253 s cm'l.
A portion of the cbmp]ex was hydrolyzed (H20) in benzene—d6 and the
benzene solution was shown to contain Me5C5H and Me,PCH,CH,PMe

in a 2:1 area ratio by 1H NMR spectroscopy. The phosphine was identified

by its 31P{lH} NMR spectrum.

ngMesgslz(MeQPCHzgﬂzPMte; 1,2-Dimethylphosphinoethane (0.17 mL,

0.0010 mo1) was added to the diethyl ether complex of bis(pentamethylcyclo-
pentadienyl)ytterbium (0.48 g, 0.00093 mol) in benzene (25 mL). After

stirring for 1 h the green suspension was collected by filtration, washed



with toluene (75 mL) and dried under reduced pressure. A small portion (ca.
0.2 g) was crystallized from diéthy] ether (ca. 20 mt, -10°Cc), mp:
283-285°C. Anal. Calcd for C26H46P2Yb: C, 52.6; H, 7.81; P, 10.4.

Found: C, 51.8; H, 7.69; P, 10.0. The infrared spectrum was identical to

that of its europium analogue.

Egiﬂgsgslziﬂgzggﬂzgﬂgzl; 1,2-Dimethylphosphinomethane (0.30
mL, 0.0018 mol) was added to the diethylether complex of bis(penta-
methy]cyc]opentadiény])europium (0.87 g, 0.0018 mol) in toluene (40 mL) and
the red solution was stirred for 30 min. The solution was cooled (-10°C) and
the red needles, mp 251-253°C, were isolated in quantitative yield. Anal.
Calcd for-C25H44EuP2: C, 53.8; H, 7.94; P, 11.1. Found: C, 53.4; H,

7.85; P, 10.8. IR(Nujol); 2720 w, 1420 m, 1380 m, 1285 m, 1161 w, 1109 m,
1055 w, 1015 m, 942 s,v925 m, 888 s, 830 m, 795 w, 749 s, 725 s, 705 w, 693
w, 647 w, 623 w, 589 w, 352 s, and 253 s cm_l. A portion of the comp]e*

was hydrolyzed (H20) in benzene-d6 and the benzene solution was shown to
contain Me.C_H and MezPCHZPMe2 in an areé ratio of 2:1. The

575
31P{1H} NMR spectrum of the solution contained only MeZPCHéPMeZ.

XgiﬂgsgslzjﬁgeﬂgﬂZEMgzlL 1,2-Dimethylphosphinomethane (0.16
mL, 0.0011 mol) was added to bis(pentamethylcyclopentadienyl)-
diethylether-ytterbium (0.57 g, 0.0011 mol) in toluene (25 mL). After
stirring for 8 h, the green solution was filtered and the filtrate was cooled
(-10°C). The green needles, mp 250-253°C, were isolated in quantitafive

yield. Anal. Calcd for C25H44P2Yb: C, 51.8; H, 7.65; P, 10.7.
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Found: C, 50.6; H, 7. 41 P, 10 2. The infrared spectrum was identical to

1y,

H NMR (PhH-d

that of its europium analogue. 26°C): 82.17 s (30 H),

6,
Me5C5, 1.78 d, J = 4. l Hz (2 H), CHZP; and 0.95 s: (12 H), MezP.

L3¢¢lH) WM (PhH-d,, 26°C): 6112 s, MeiCs; 44.6 s; CH,P, 15.8 s,

69

Mo ‘- 3y, ey
~MeP; and 12.0's, MecCg. >"P{'H} NMR (PhH-d¢, 26°C): 6-39.6.

: ngMesg512C](Mé;PCH9PMteL Bié(pentamethy]cytTopentadieny1)(1,2-

dimethy]phosnhinomgtnéne)yttenbium:(0.74 g, 0.0013 mol) in toluene (75 ml)
vnéﬁnddded td;a‘$uspen§idn of ytterbium trichloride (0.36 g, 0.0013 nd]) in
toiuéne (10 mL) | The suspens1on was st1rred for 24 h, the so]ut1on was
if11tered and the f11trate was concentrated to ca. 10 mL and cooled (-10 C)
The‘pr1sms (0.52 g, 66%) were'collected and dried ‘under reduced pressure, mp
203ft(dét). Anal. Calcd for CostaqCTPo¥b: €, 48.85 H, 7.21; €1,

5.77; P, 10.1. Found: C, 48.6, H, 7.06; c1, 5”77- P, 9.88. IR(Nujol);
2718 w, 1292 m, 1276 w, 1149 m, 1087 W, 1014 m, 943 s, 908 s, 880 w, 830 w,
799 w, 759 m, 723 m, 709 w, 699 w, 683 w, 615 w, 590 w, 372 m, 298 s, and

© 248 s cm-l. The effective magnetic moment (PhH, 3Q;C) was 4.4 B. M.
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X;RAY CRYSTALLOGRAPHY

A crystal, approximately 0.4 x 0.4 x 0.25 mm in size, was sealed inside
a quartz capi]1ary and mounted on a CAD4 automatic diffractometer, and a set
of e-2e scan data were collected. Details are given in Table IV. Data were

15

corrected for crystal decay, absorption ™ and Lorentz and polarization

effects.

The ytterbium atom position was located with the use of a 3-dimensional
Patterson map, and subsequent least-squares and electron density maps
resolved the location of all of the non-hydrogen atoms. The structure was
refined to convergence using anisotropic thermal parameters for the Yb, Cl
and P atoms and isotropic thermal parameters for the carbon atoms. Atomic

16

scattering factors of Doyle and Turner”~ were used, and anomalous

17 were applied. The final R factors for 3202

18 ap

scattering corrections

unique data, (F% > 30(F?)), are R_ = 0.053 and R = 0.073.

F

extinction correction was applied to the observed structure factors.19
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Table I. Positional and isotropic thermal® parameters in

Atom

Y8

CL
P(1)
P(2)
c1)
c(2)
c3)
(&)
c(sy
c(&)
cwm)
C(8)
c(9)
ce€10)
c(i1)
c(12)
c(dy)
C(1 4)
C(15)
c(i1e)
cwt7?)
c(18)
c(i9)
c(26)
c(21)
c22)

(

c(z23)

c(2u)
ciesy

CsMe

5)2 2

0232801(2)
e3164L2(19)
¢35006(15)
«bE8632(21)
0 3512(6)
¢2933(5)
¢2179(6)

. 02296(6)

«3329(6)
«090&(T7)

-o0676(7)

«0876(6)
01239(5)
«1258(7)
«0648(8)
«3132(9)
e 14L47 010
o1719(3)
e3529(7)
«0732(9)
+809%.(9)
«3735(9)
e1451(8)
¢1389(8)
e 3477 (8)
e 06462(7)
e 3407(6)
e3318(€10)
e 3886(10)

YbC1(Me,PCH

CHPMe

2 2)'

Y

«08305(4%)
¢3313(3)
«e0247(3)
©e276€5( )
00223(12)
e1204(12)
«0323(13)
ce1139(12)
“e1219(11)
«e0369(13)
«0651(12)
02202(12)
e2121(12)
«0528(13)
«0695(14)
*2808(17)

¢0906(16)

“e2524(17)
°e2691(14)
«e2080(17)
«0231(19)
«3720(18)
e3504(17)
-e0038(18)
¢1055(15)
=e0109(15)

©e2236(12)
~e2246(20)

=ek896(22)

«e17649(2)
1717 %¢1 %)
¢09936(13)
«00839(17)
02862 (5)

e 3052(S)
¢2983(5)
e2733(5)
22653 (S)
«3976(5)

e 1431(5)
e1281(5)
«0711(5)
«3533.(5)
02951 (6)
«3373(7)
¢327€(8)
«2687(7)
02673 (€)
«0918(7)

e 1852 (7)
e1620(7)
«3356(7)
e J147(7)
«0273(7)
e1403(CE)
«0853(5)
e 0724(8)
«0076(8)

B,R

260 78%

e 37
3050%
5¢.59%
3.646(18)
&408(28)
He281(20)
4.07(20)
3 37CLT)
hel6(21)
he 82(21)
e 37(20)
4¢39(21)
e 081(21)
$5¢56(26)
Te0€3)
Te0(3)
€s69(28)
Sef06(2%) .
T.1(3)
‘-1 (3)
Te2(3)
€e00(28)
6062(29)
S$e.72(27)
$5¢53(25)
§03(19)
8e6(4)
863(6)

3 B values that were derived from anisotropic thermal parameters are

marked with an asterisk.
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Selected Interatomic Distances (A).

Table II.

o N o O ~

—i ~— —i — —

— ~— ~— S S S
O ~ — N w0 <<
tn < < < L L0
e ¢ o0 (=9 =] e o] o)

° . . . .
-t ~— i — —t ~—
L™~ — — o~ — —_—
— (3] o™ o < o)
N N N N N N

~ TN N N e S

N St S St S

— —— o~ — —

T Nt e N Nt S e S s S S S

2.688

2.617

2.612

2.680

2.718

N —~ W ~ o <
™M < M - M ™M
0w O O W W W
P . -
N NN NN
- — N M <
—
339333
£ O o O a9 9.0
> > > > > >
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Table III. Selected angles(’).

Cl ¥ -P(1)  79.7(1)
1 -vb . -cp(1)2 106.3
Cl -y —Cp(2)2 108.6

P(1) -Yb -cQ(iyi 108.0

P(1) -Yb. -Cp(2)2 105.7

Cp(l)i;vb-Cp(z)i 13449

Yb  -P(1) -C(21) 111.3(4)
Yb  -P(1) C(22)  116.9(4)
Yo -P(1) c(23) ©119.9(3)
C(21)-P(1) -C(22) 98.2(6)
P(1) -C(23)-P(2) © 118.0(5)
C(23)—P(2)’—C(24)  99.2(6)
c(zs)_P(z),-C(zs) 97.7(6)
C(24)-P(2) -C(25) 99.5(7)

acp(1l) is the centroid of the cyclopentadienyl ring represented by
atoms C(1) through C(5). Cp{(2) is the centroid of atoms, C(6) through
" C(10). :
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Table IV. Data collection details for (C5Me5)2YbC1(Me2PCH2PMe2).

Crystal Parameters (25°C)2

Space Group P21/c v = 2816 A3

a = 16.358(4) A - =4

b = 8.595(2) A | mol wt = 615.1

¢ = 20.712(6) A density (calcd = 1.45 g/cm®

B = 104.75(3)° u(calcd, MoKa) = 35.3 cm’
Intensity Data Measurement

radiation: MoKa (x = 0.71073 A).

monochromator: - high]y oriented graphite, 29m =.12.2°

scan type: e(crysta]) - 2¢(counter)

reflections measured: +h, +k, *1 from 3° < 26 < 45°

scan speed: varieble from 0.77 to 0.67 deg(e)/min

scan width: a8 = 0.5 + 0.347 tan(e) |

background: An additional a2e/4 at each end of the scan

scan collected: 4205 (inc standards) yielding 3309 unique reflections

std reflections: ~ 3 measured every 2 hours. A 10% decay in intensity

was observed

- @Unit cell parameters were derived by a least squares fit to the setting
angles of the unresolved MoKa components of 24 reflections with 2e between 27°
and 30. 2
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FIGURE CAPTIONS.

Fig. 1. ORTEP drawing of the molecule showing the numbering scheme.

Fig. 2. ORTEP view looking down a line through the centroids of the
cyclopentadienyl rings. The second methyl carbon of the P(2)

atom is eclipsed by the adjacent methyl group.
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Supplementary Material for

TERTIARY PHOSPHINE COMPLEXES OF THE f-BLOCK METALS:
PREPAATION OF PENTAMETHYLCYCLOPENTADIENYL-TERTIARY
PHOSPHINE COMPLEXES OF YTTERBIUM (II AND III)
AND EUROPIUM (II). THE CRYSTAL STRUCTURE OF

: Yb(MegCg)2C1(MepPCHyPMe) )

T. Don Tilley, Richard A. Andersen and Allan Zalkin*
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Anisotropic Thermal Parameters. in Yb(MesCs5)2C1(MepPCHoPMep ).

ATON  Bi1 B22° 833 312 813 . B23

- ¥8 2e773(26) 2.565(26) 3.071(26) 31711 D) «888(15) -e298(1 61
-CL. 6eb7(15) - 3, 52(12) - 6961(15) «1,50(11)  2+,19(12) =obb(ii}

COPIL) 3.58(11) 3.39(11) 3 77(11) o163 1,36(D ~o204:(9}
CPU2) 6e661(26) . Se16(16)  5094(16)  =e57(13)  3.38(14)  =1e54(13}

aThe an1sotrop1c temperature factor has the form exp[ 0. 25(811h2a*2
aE 2812hka*b* +..4)].



25

O0BSERVED STRUCTURE FACTORSe STANDARD DEVIATIONS, AND DIFFERENCES (ALL X 3.0)
YTTERBIUM BISCYCLOPENTASIENYL CHLORIDE DIMETHYLPHOSFHCMETHA F(0,0,0) = 3199

FOB ANDO FCA ARE THE OBSERVED ANKD CALCULATED STRUCTURE FACTORS.

SG s ESTIMATED STANDARC DEVIATION OF FOBe DSEL s /FQ0B/ = /FCA/a
INOICATES ZERO WEIGHTED DATA.

L FOB8 SG DEL L FOB SG DEL L F0B SG DEL L FOB SG DEL L FOB SG DEL
HeKa 0y 0 =21 142 3 7 =1 194 & =32 18 55 3 3 =1 33 3 =12
2 497 11 51 220 43 S =3 1 191 & =35 19 143 3 p § g 377 9 =9
b 80 2 =232 219 {45 3 i 2 490 10 19 HeXk= 0o 5 1 3% & -10
6 730 17 =69 =18 40 3 5 3 170 & 15 =18 126 3 9 2 218 S <16
8 510 11 =39 ~17 78 &4 3 b 506 11 =30 =17 194 S 2 3 9% 3 1
10 167 & <5 <14 227 S5 13 S S50 5 15 <156 66 3 =6 5 S0 3 =9
12 470 10 =25 ~13 25¢ 7 2 6 254 6 <1 =15 122 3 1 6 318 7 2%
16 370 9 =29 =12 40 3 <5 7 86 2 =3 =146 59 3 2 7 &9 8 =&
16 13€ & 22 =9 258 6 1B 8 21 9 =20 =13 73 3 2 8 227 § 6
18 151 3 =5 6 341 7 &9 10 387 8 <4 =12 64 I 16 12 181 & -8
20 182 &4 =11 =5 350 8 17 11 95 2 =8 =11 290 7 48 13 &9 3 0
HoKs: 0y 1 =4 210 5 10 12 194 & =31 =10 170 & 19 14 176 & =16
19 112 3 =2 =3 126 I 12 14 102 I -6 =9 302 7 8 16 121 3 <=6
*18 157 & 10 <=2 267 6 =23 15 96 3 =h =8 116 I =8 HeKz @y 7
17 244 5 29 -1 498 10 17 16 258 6 0 =7 152 & 1& -14 61 & =2
=16 21¢ S5 20 0 352 7 =43 18 233 S 13 <6 79 3I 11 =13 47 5§ -5
=15 229 6 2¢6 1 453 9 =29 HeKz2 0Oy & =5 476 10 39 =12 79 3 3
14 57 2 10 2 258 6 =32 =19 150 3 9 <=4 186 S 1 =11 177 & 10
=13 123 3 =€ 3 126 3 12 -18 57 3 5 =3 305 7 <5 ~10 81 3 3
12 47 9 =10 b 199 &L <2 =16 37 & 8 =2 53 3 =10 =9 276 6 9
11 460 11 18 5 335 7 2 =15 243 S 15 =1 141 3 13 -6 32 S 7
10 284 7 14 6 326 7 33 =14 208 S 17 1 144 & 16 =5 202 S 13
=9 410 9 9 7 555 12 =44 =13 273 6 55 2 59 2 <5 4 96 3 8
8 233 6 <=4 8 252 6 <=8 =12 104 I 15 3305 7 <5 =3 342 8 17
o7 148 3 14 9 260 S5 <F =11 180 & 1& & 180 4 =4 <=2 154K & 11
-6 18€ & 25 10 168 & <t <10 115 3 <2 S 457 16 22 =1 156 & 21
b &14 9 =5 1 €64 2 2 =9251 6 5 6 75 3 8 1157 & 22
«3 503 11 7 12 W40 3 <=5 <8 310 7 16 7 146 3 8 2157 & 16
2 4EL 9 =2 13 236 6 =18 =7 663 16 24 3 108 3 =17 3335 7 11
1 S48 12 14 14 205 5 <=9 <6 346 8 18 9 286 7 =7 & 95 3 8
1 489 10 -45 15 208 5 1b <=5 6426 10 23 10 157 & 6 5202 § 13
2 434 9 =29 17 71 3 =2 <=4 56 2 12 11 271 € 29 8 28 7 12*
3 476 10 -20 18 38 & 2 =3 170 4 <6 12 S8 4 10 9 263 6 <=b
b 395 8 «24 19 135 3 -11 =2 350 8 14 13 70 3 6 10 62 3 1
S 65 2 3 20 43 3 =& <=1 577 12 =25 16 53 I =3 11 167 & 0
6 175 b 14 21 131 3 <4 0 41 2 ~11 15 113 3 =8 12 75 3 =%
7?7 138 3 L HeK= B8y 3 1 542 12 «60 16 59 3 =13 13 S5 & 2
8 216 5 ~21 -18 257 6 5 2 343 7 7 47 182 S =9 14 56 & =7
9 381 9 =20 -17 28 7 1* 3169 &L =7 13 116 3 -1 Hoks Gy 8
10 267 - 6 =3 «16 278 6 21 b 53 2 -15 HeKs 0y €6 =9 92 & -
11 417 10 =25 -15 103 3 3 5 409 9 6§ =16 126 I <=1 <=8 152 & =0
12 47 9 -11%-14 113 3 5 € 333 7 65 =1h 188 & <=5 <=7 208 5 -0
13 115 3 =14 =12 213 5 -12 T 613 13 =27 =13 52 3 3 6 140 & -5
16 42 & 1 ~11 102 2 <2 8 301 7 7 =12 193 & & =5 180 & =3
15 206 S 3 =10 418 9 =8 9 232 5 213 =3 Sh 3 b <=4 TL 3 <=2
16 201 S 4 8 4L60 10 20 10 107 3 <=9 <=8 247 € 26 -3 26 & L 2
17 219 §5 7T =7 92 2 3 11 167 & 2 =7 36 € =17 =2 88 3I =2
18 144 3° -3 =6 272 6 17 12 91 2 3 =6 321 &8 29 <1 261 6 -12
19 105 3 =9 =5 49 5 -16 13 244 6 26 =5 50 3JI -11 0 165 3 -1
20 39 8 =4® =4 533 11 <4 14 190 & <1 <=4 30 & -1 1 260 6 -12
21 18 11 12% -3 170 & 15 15 231 5 3 =3 9% 3 1 2 90 & 0
HeKz 0y 2 =2 519 11 48 16 30 6 1% «2 222 § =12 & 65 & -8
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STRUCTURE FACTCRS CONTINUED FOE
YTTERBIUM BISCYCLOPENTADIENYL CHLORIDE OIMITHYLPHCSPHCMETHA

L FOB SG DEL

5
6
I4
8
9

-l
-3
-2
=l
2
&

-20
-18
16
o1k
=12
=10
-8
-6
b
2
2

L)

6

8
10
12
14
16
18
20

178
143
207
14¢

87

HoK=

192
43
209
22
20¢
190

H’Kl

82
243
338

60
404
7129
348

77
518
699
937

76

L ¥4
574
L83
395
144
31¢
200

2¢€

"'Kl

.21
.20
.19
.18
-15
14
“13
.12
.11
-9
-8
-7
-l

[
NS WN+HOW

177
154
117

36
22%
276
354
150

28
398
521
376
316
13¢
L67
864
155

60
28
558
703
bbb

-9
-2
-2
-6
-7
9
11
14
=12
7%
15

NHEsVoOVIVEFEOWSEWNE S

i, 1
12

12
30
23
13
-5
11

s
-4
-9
-25
.21
16
58
.12
21
66
12 37
15 35

[
VR WOOUWNOOPNDSEFONONWNS

e

L

8

9
11
12
13
16
15
16
17
18
19
20
21

-20
-19
-18
.17
°16
.15
-1l
.13
.12
.11
-10
-9
-8
-7
-6
-5
-t
-3
-2

T N y
MENFOOINOVMSWUNFrOR

N
Ve N

F0B SG DEL
374 8 2
322 8 -2%
110 2 -1
131 3 =2
297 7 =21
230 6 =3
243 6 n
61 6 =3
78 2 b
81 2 =5
129 3 -11
104 3 =3
127 4 =10
HeK= 1, 2
67 3 5
179 & 7
104 3 9
287 7 28
124 3 16
126 3 30
83 2 6
7S 3 13
266 6 =2
348 8 =3
307 7 33
264 b6 i
23 4 =3
I3 8
135 3 -33
5§21 11 =3
82 2 23
362 8 -1%
313 7 -29
97 2 9
88 2 =14
281 6 =17
269 6 18
378 8 11
319 7 =%
239 5 <8
226 5 1¢
105 3 ¢
125 3 =13
314 7 -1%
198 5 <21
157 & =1€
56 2 -17
67 2 =i
210 6 29
223 5 i
223 5 =19
34 & =13
108 3 =%
27 13 -12*
He K= 1 3
& 45

101 2 <201 191

L FOB SG DEL

18 117
«17 53
=16 227
14 301
«13 75
12 282
=10 124
=9 125
-8 539
-7 34
«§ 601
e 84
3 123
2 453
-1 221
' 953
232
218
32
146
233
603
9%
L72
bl
54
59
290
86
318
32
131
70
185
HeK=
149
118
251
123
170
43
140
149
302
214
470
315
31
194
405
315
501
234
173
0 133
1 2614

- e
roVeNOBSUNFO

s pepe b
BONVNEWUN

o6 0 00 0 0 0 0
o 0o Pt pb Ph ph pb b po P N
OFENNSENONOO O (-]

e 6 0 0 0 8 0 0 0
PANWNSNNONG

- e

[\})

"
NOWVME AU AUNUTFFORPR WU FENNRENWNNSIFEQDQWWURWNIVNFP,PJIOESENWGOWNWONONNNNW W

[N

[y

[T
O W& N

L
=5 2
5 3
29 b
35 5
7 6
b 14
2 3
20 9
32 10
-5 11
-6 12
3 13
10 15
13 16
38 17
106 18
15 19
=29
29% =15
<6 =15
39 =16
=14 -13
8 -11
eih =9
11 -8
13 =7
b =6
20 '
b
39
3
5
=2
b
b
16
3
8
1
22
14
13 11
0 12
17 13
9 164
1 15
28 16
18
b ~16
8 =15
*19 =1%
«33 =12
-0 -18
-6 =93
17 -8
of o

s 6 8 0
WVOoONOTVISFWNFEOFrENWOGY

FOB SG DEL
127 3 =&
638 10 <6.
357 & 18
3856 8 22
67 2 =2
8h 2 6
209 S 8
396 € =17
235 € <=6
275 6 <0
K7 3 9
27 S 1g*
168 & =19
106 3 =1
218 € =17
57 3 <5
124 3 <2
H"I 1, 5
82 3 =3
211 § 8
107 3 2
288 7 27
140 & 9
159 & 16
195 & <7
b8 10 17
i78 S 1€
337 8 g
282 € 16
381 7 -11%
377 8 =11
109 3 =12
503 11 9
96 2 6
9 3 15
96 2 14
235 S 19
189 &4 -13
470 10 =29
168 & o5
61 & g
119 3 13
43 &4 b
288 7 -7
70 ¢ =17
133 3 -17
46 & -13
HeX2 1, 6
164 & S
78 3 =}
b1 S 9
191 & &
287 7 18
36 5§ =4
184 & 22
S56 3 &4

-6
-5
. oly
o3

PAGE 2
F08 SG OEL
176 & 13
9% 3 3
417 10 &
26 7 S*
183 & 2
45 2 =5
T 2 =2
360 7 =9
75 3 =9
246 & 23
106 3 &
65 3 <8
203 § 12
§5 3 =7
251 6 15
140 3 3
20 9 =14%
45 & -}
K0 S 1%
122 3 =11
HeKs 1 7
119 3 <3
163 & =7
83 3 <2
67 3 -9
T3 3 1
130 3 p §
120 3 3
329 7 1
111 3 9
203 § 13
66 & b
s S 9
39 § 12
338 7 26
126 3 22
195 & 27
25 8 2
15% 3 5
20L S -4
109 3 =3
262 6 =13
€3 & <6
128 3 <6
113 3 -5
T 3 =9
151 3 «13
HekKe 1, &8
220 § 2
106 & <&
138 3 -2
67 & &
78 3 <6
207 S 7
175 & =7
287 ¢ o§
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STRUCTURE FACTCRS CONTINUED FOR

YTTERBIUM BISCYCLOPENTAZIENYL CHLORIDE OIMZTHYLPHCGSPHCMETHA PAGE 3
L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG OEL
2 141 3 =6 <8 178 5 <5 11 183 & -1h =8 1563 4 <1 <16 158 & 7
1 170 & =1 =7 114 3 =27 12 96 2 <L =7 51k 11 ~14 -15 36 S i1
0 41 5 2 =6 179 4 «2%9 13 297 7 <8 <=6 260 6 =23 =14 259 6 3
1182 4 2 <=5 514 11 7T 146 173 & 20 =5 284 6 5«13 &3 & 40
2 117 3 =9 <4 218 5 «22 15 192 & 1 =3 127 3 1 =12 123 3 0
3 272 6 =14 0 381 8 22 18 97 I =3 =2 254 6 =1 41 37 8 [
& 165 & 3 1 290 6 -1k 19 123 3 i1 =1 575 12 10 ~10 116 3I 10
5 155 S5 -8 2 88 2 =3 20 62 3 -7 8 379 @ & -9 S S5 20
6 82 3 -8 3 366 8 ] HeK= 2o 3 1 395 ¢ 7 =8 327 8 43
7 Sh4 & 3 L 377 8 <28 <20 70 3 3 2 126 3 2 <=7 105 3 8
8§ &9 6 -1 5 430 3 -11 =18 279 6 10 b 64 2 3 =6 309 7 20
9 148 4 =5 6 215 5 19 -16 35 8 510 5 416 9 18 =5 33 § 2
10 109 3 -3 7 258 6 =1% =14 63 3 -13 6§ 312 7 -1 =3 102 2 Y
HeK= 1, 9 & 90 2 § =13 82 2 6 7 468 10 6 =2 383 8§ <=6
oh 50 9 =7*% 9 420 9 11 =12 287 7 -8 3 175 & 6 =1 50 2 <6
2 12€ 4 <=2 10 224 6 L€ =11 54 3 = 9 202 S -1 g 366 8 8
-1 &2 7 2 11 252 6 -17 =10 S14 11 27 11 171 & 18 1 32 3 2%
0 263 &6 1 12 74 2 =13 =9 60 S5 9 12 188 S 9 2 81 2 =2
2 124 3 23 13 52 2 -2 <=8 12€¢ 3 =3 13 301 7 22 b 186 & 12
3 25 10 <«7% 14 63 2 <3 =7 84 2 1 14 106 3 8 5 110 3 3
b 84 3 «15 15 237 6 10 =6 306 7 =25 15 151 3 =10 6 268 6 23
HeKa 2y 0 16 217 5 <« =5 75 3 6 18 71 S 3 7 38 6 10
=22 199 S 9 17 233 5 =24 =& 742 15 20 HeKs 24 5 8 215 S 18
20 223 5 1S 18 121 3 7 =3 %6 5 10 -18 124 3 2 9 24 7 11*
18 124 3 =4 HeK=_ 2, 2 =2 235 5 17 <17 235 ¢ 6 10 93 3 6
16 158 4 14 =21 175 4 12 =1 175 & 9 -15 101 3 5 12 228 § -12
14 358 8 0 =20 103 3 =5 ¢ 81 3 S =1 52 &4 15 14 170 & <22
=12 %24 11 38 =19 132 3 2 1 154 & 5 =13 121 3 6 HeKs 2y 7
=10 171 & 4 =17 85 3 5 2 684 16 12 =12 216 € 28 14 39 S 6
8 569 12 =74 =16 104 3 19 3 99 2 3 =11 306 7 &2 -13 111 I <=b
*6 461 10 -3S =15 274 6 b L 362 8 ~18 =10 134 I 17 -12 113 3 0
b 84 2 10 -1bh 164 & b S 8 2 5 =9 255 6 6 =11 216 S L
2 849 18 =59 =13 300 7 I 6 101 2 12 =8 46 3 0 -10 115 3 ]
0105€ 22 49 ~12 173 & 7 7 22 & 17 7T 63 3 14 =9 194 & =10
2 404 8 -84 =11 31 & 6 8 338 8 10 <=6 159 4 <7 <6 130 & =13
& 115 3 =39 =10 180 & 14 9 58 2 7 =5 330 7 «30 =5 271 6 7
6 555 12 =1€ <=9 L4l 10 417 10 350 8 =12 =4 219 S =12 <4 117 3 6
8 600 13 € <=8 247 6 =17 12 155 6 =3 419 9 =46 =3 306 7 <=7
10 82 2 =3 <7 395 8 <43 13 81 3 <2 =2 156 & 2 =2 55 3 b
12 266 6 =1 <6 37 6 -17 14 185 S5 10 -1 163 & 20 =1 &0 S 5
16 464 10 ~10 -5 369 8 12 15 70 3 b 80 209 S <6 0 S2 3 5
16 87 2 11 <6 211 5 <1 16 220 5 -1i7 1 208 S <6 125 6 8§
18 159 &4 <4 <=3 355 7 9 17 39 7 =3* 2 103 2 9 2171 & 9
20 229 5 =8 -2 25 2 -12 18 153 3 -20 3 36 € -11 3 252 €6 13
HeKz 2y 1 =1 436 9 =20 19 31 8 3= L 131 3 8 & 136 3 3
©20 19 13 <€*¥ 0 198 & <41 = HeK= 2y & 5 206 S5 <2 5 212 S -13
=19 198 5 19 1 427 9 61 =19 178 & 7 T 60 3 1 6 31 S o
18 173 & 1S5 2 155 & & =18 K9 & b 5 110 & L4 7 853 3 2
-17 231 6 32 3 246 5 18 =17 33 S5 3 9 353 8§ U1 8 74 3 3
16 95 & 19 fh 226 5 -1 =16 102 3 11 10 177 S 19 9 207 S 2
15 113 3 7 S 365 8 ~-18 =15 275 7 32 11 234 S 8 18 63 7 <6
14 158 & 14 6 406 9 11 ~14 214 S5 25 12 30 7 -18*% 11 183 & =13
«13 164 & 1 7 563 12 23 «13 295 7 33 15 142 & =12 13 21 12 16*
=12 244 6 10 8 100 2 2 =12 91 3 12 15 100 3 ~-13 HeK= 2o 8
=10 264 7 =3 9 131 3 G =11 73 2 <0 17 119 I <6 =11 92 3 0
9 329 7 =23 10 87 2 1 =9.192 & 18 HeKs 2o 6 <3 174 & 0
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STRUCTURE FACTCRS CONTINUED FOF :
YTTERBIUM BISCYCLOPENTADIENYL CHLORIDE DIMETHYLPHOSPHCHETHA PAGE &

L FOB SG DEL L FOB SG DEL L FOB SG DEL"~ L FOB SG OEL L FOB SG DEL
=8 113 3 =3 e11 61 2 =5 10 9% 2 <6 =2 340 7 31 <13 68 '3 3
©7 193 "4 13 «10 161 4 <=3 11 181 § <12 <1 207 S5 2& 12 299 7 =2
“6 143 &4 <=7 *9 363 8 -29 12 48 2 0 0 186 3 8 <10 248 €& &
°5 14€ . 3 <14 <8 147. 3 =21 13 83 2 7 4 334 T =12 <3 &6 & =2
4 54 4 <10 -5 32 2. 41 14 53 3 10 2 266 6 =23 <7 65 3 6
3 73 6 8 <& 45 2 L 15271 6 4 3 438 € T <6 247 6 12
©2 101 3 =5 i 471 10 =15 16 155 4. =8 & 114 3 <3 <5 67 3 <2
1 193 4 <8 0 446 9 27 17 164 4. *13 5 317 7 <8 <& 415 9 1

0 124 3 <2 1 386 8 -17 18 109 3 i1 "6 16 7 =17% <3 122 3 <5

1206 6 & 3158 4 18  HeKz 3, 3 7 85 2 0 2149 & 8

2 82 3, 10 4 36 3 <9 «19°23 7 21* 8 163 4 i1 <1 75 3 <2

4 40 & 2 555612 18 <15 51 3 6 9 286 & <7 0 19% & <6

5 179 & <3 6 417 9 -18 =13 19 7 15% 10 237 S 0 2 %10 9 <3

6 104 3. 0 7 440 9 -18 12 124 3 15 11 332 7 27 3 .41 § <0

7.212 5«14, 8 207 5 -k 11160 4 7 12 76 3 9 4 234 € 12

8 112 3 =4 9 43 3 2 7 72 2 <% 16 93 3 <1 5 41 & 3

9 47 64 =0 40 90 2 { <6392 9 13 15 183 &4 -20 7 &5 .3 9

HoKz 2, 9 211 473 & 6 <4173 & =15 16 83 3 <& 8 260 6 12

4 19€ 4.-15 12 238 5 5 3228 5 1& 17 173 4 <8 9 61 3 13

2 139 3 =9 13 277 7 13 <=2 480 10 =19 18 &0 S -3 10 308 7 <=1

1 42 & 6. 14 169 & 12 oL &7 3 219 - HeKx 3, 5 11 57 3 <2

0 2514 €% 15188 6 - 5 0 420. 9 <16 =17 19 22 =1% 12 84 3 <7
2218 5 <8 16° 4E 7 <=1 1 29 7 <4%=16 160 & 14 14 120 3 <9

D Heks 3, 0 L7 79 (2 -0 2281 6 17 -15 265 7 11 HeKa 3y 7
i =22 129 3 - 6 18 81 2 =6 3230 S5 16 =16 202 -5 7T =14 75 3 . S
©20 123 3 '~5 19194 5 =10 & 387 8 5 <13 201 5 15 =13 164 & =13
“18 258 6 14 20 69 3 1 5 48 3 <1 12 116 3 14 =12 8k 3 2
©16 275 6 33  HeK= 3, 2 6 451 10 34 <11 46 & 9 =10 73 & <=2
“12 284 7 10 <20 S5 4 =0 . 7 21 6 15%<10 170 &4 <3 <9 159 & <k
~10 €44 14 <50 <19 218 5 10 8 402 9 9 <=9 267 € <1 =8 179 & =5
“8°232 5 1318 203 5 7 9 43 3 i <8 107 3 =12 <7 244 5 =7

-6 446 9 9 =17 292 7 26 10 91 2 3 =7 229 £ 8 =6 i1k I .2

“4 732 16 «39 =15 131 3 7 11 75 2 11 <6 168 4 & <=5 143 I o4

2 65 2 =31 =14 20 7 3% 12 340 8 29 <5 278 € =19 <4 114 3 <3

0 223 '5 6 13243 6 2 14315 7 18 =6 86° 2 13 <3 118 3 1%

2185 & =11 212 258 6 <% 15 82 3 2 =3 177 & 2 =2 123 3 24

b 817 18 34 11 482 11 ~16 17 &0 8 L* =2 258 6 17 <=1 265 € 26

6. 5. & 510 327 8 4 18105 3 0 -1 500 10 26 0 115 3 11

8 809 9 <4 <9 201 5 6 Hekas 3, & 0293 € 21 1 188 & 16
10 466 10 «13 <7 202 5 -11 19125 3 -1 1 332 8 16 & 140 3 1
12 267 6 =7 6372 8 -36 -18 143 3 9 2 71 2 1 5197 & 8
14 65 2- 15 5617 13 22 =17 252 6 9 3 96 2 & 6 186 & 2
16 316 7 <=6 <=4 313 7 3€-16118 3 6 & 79 2 6 7 248 € 3
18167 4 -16 -3 58212 % -15103 3 28 5255 6 0 8 35 7 2%
20 46 3 =3 -2 182 & 1% -14 1922 6* 6 184 4 <8 9 T? 3 6

Heks 3, 1 =1 105 3 -1f =13 163 & 16 7 296 7 <7 10 83 3 3

=21 219 5 13 0250 5 42 -12222 5 11 8 91 3 5 11 113 3 -8

T 20 87. 3 6 1 ST7T 12 & =11 329 8 =12 9 129 3 13 12 77 3 <9
© 197139 3 3 2301 6 1€ =10 167 & 12 11 220 £ 11 HeK= 3, 8
18 63 3 16 361313 € =9195 5 1 12 155 & <8 <11 181 & <2
@17 175 & 17 4 226 5 =33 8 67" 2 & 13 225 5 =12 -1l 86 3 <=2
“16 124 3 23 5121 3 <4 <7 29 ‘6 16% 16 70 3 =8 <9 176, & =8
15 253 6 21 6 63 2 <4 <=6 ‘18 & <6* 15 102 3- =20 <7 69 3 -1i
14 18€ & 3 7 138 3 <7 =5 356 8 -18 MoKz 3. 6 =6 57 3 <9
°13 382 9 «12 8 280 6 12 <A 241 6 24 =16 180 4 5 <=5 189 & 17
©12 263 7 10 9 412 9 =13 3 453 10 <5 <14 78 3 o5 <4 138 '3 =12
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STRUCTURE FACTCRS CONTINUED FOF

YTTERSBIUM BISCYCLOPENTATIENYL CHLORIDE DIMETHYLPHCSPHCNETHA PAGE 5
L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG OEL
©3 213 5 =10 =3 430 9 31 12119 3 11 3 102 2 22 «10 258 6 &
<2 200 3 5 2240 S5 31 13302 7 37 4% 58 2 3 <=8360 8 36
1 33 8 5% 1151 3 21 14117 3 16 5 303 7 20 <7 64 3 <=0
0 S1 3 =8 0 51 1 <18 1S 10€ 3 & 6 161 & 11 <6 238 § 28

1 91 3 =10 1 406 9 &7 16 44 3 <3 7 306 7 41 =5 39 S =11

2 115 3 =13 2 1T4 & <29 17 102 3 «10 8 155 & O <4 73 2 6
3259 6 =20 3795 18 63 18 78 3 12 9 140 3 10 3 Ts 2 <8

b 14€ 3 =€ 4 282 6 <=1 19122 3 <4 10 18 8 «11% =2 339 8 23
5129 3 <4 5 215 5 <17 HeK= by 3 211 151 3 21 =1 B85 2 <4

6 53 3 =5 6235 5 <=5 20 120 3 -5 12 224 S 27 0 355 8 22

7 76 3 3 7 454 18 10 =11 125 3 <6 13 310 7 % 1 39 3 S

8 63 3 =5 8218 5 b =9.423 3 19 14 99 3 g 3 €& 2 2

9 195 5 <7 9 483 10 <& <8 37 2 <=6 15 80 3 <=2 4. 289 7 38
MeK= 3y 9 10 198 5 <& <€ 353 8 =27 16 26 6 18% 6 312 7 39

«2 153 3 =2 11166 & <=1 =5 69 2 3 17 48 4 <3 8 165 & 16
0 181 & =4 12 114 3 & =3 33 3 <2 Hek® &y 5 9 91 3 2

1 32 6 3% 14 126 3 1] =2 316 7 =17 =18 93 3 <7 410 118 3 &
2103 3 2 15207 5 11 =1 &8 2 15 =17 183 & =% 12 249 € =11
HeKm &y 0 16 131 3 <o 0 330 7 6 =16 90 3 <7 14 153 &4 <6
22 187 & 11 17 205 5 -8 1 168 & <=6 =15 103 3 =3 HeKz &y 7
«20 236 5 4 18 93 3 & 2 663 1b 11 <14 82 3 6 =13 116 3 1S
18 80 3 10 19 45 & T 3 73 2 13 =13 182 4 0 12 78 3 <&
-16 208 5 17 HoK® &y 2 & 502 11 =& =12 234 5 =5 =11 232 € =20
1l 367 8 7 21 187 & 5 S165 & 10 ~11 2€5 7 20 =10 169 & il
12 120 3 7 220 106 3 =3 6115 3 2 <10 121 3 13 <9 61 &4 =3
10 120 3 7 =19 91 3 <3 7 &3 2 =f <9 208 5 24 <7 50 3 7
8 723 15 =57 =18 71 3 3 B8 257 7 3 8 121 3 3 <6 161 & <8
6 491 10 8 -17 126 3 13 10 435 11 <18 <7 104 3 0 =5 246 6 3
4 151 3 42 <16 269 6 27 11 28 6 19% 6 145 3 2 <4 170 & <3
2 752 16 47 =15 347 8 14 12 88 & 9 o5 176 & =19 =3 200 5 21
0 62 1 =16 <14 85 2 & 13 55 3 1 <4 284 6 <3 0 61 S 3

b 408 8 0 =13 297 8 -12 14 205 5 8 <=3 442 € 28 1210 S5 5

6 706 15 4 =12 187 5 =10 15 &% 3 =9 =2 107 2 2 2 152 3 =5

8 311 7 15 <11 166 & =13 16 243 6 =22 -1 4«5 3 =10 3 287 6 10
10 149 3 17 10 98 2 16 17 55 & <6 0 182 4 6 & 131 3 &
12 253 6 <2 =9 483 10 =33 HoK® &y & 1 297 7 =12 5 147 & <=6
14 287 7 38 =8 315 7 -184 <19 84 3 <2 2293 7 <14 6 34 S 1
16 55 & =3 o7 bbb 9 =231 <18 59 & =3 3 318 7 -3 7 113 I <=4
18 165 & =8 6 226 5 =4¥ =17 108 3 &4 & 79 2 =3 8 170 & 3
HeKZ® Gy 1 5201 5 <=8 =16 131 3 9 S 60 2 <3 9 195 & =13
©22 27 6 3% <4 185 & =17 ~15274 6 17 7 68 2 <4 10 61 3 <4
“20 37 & 9 =3 412 9 11 =14 107 3 12 8 201 5 13 11 171 S <10
©19 263 6 1 -2 401 8 59 «13 242 6 20 9 320 7 36 HeKs &, 8
18 120 3 8 <1 641 13 S 222 131 3 8 10 186 4 9 =10 66 3 =10
©17 267 7 30 0 %09 9 32 <10 157 b -1 11 241 € 6 <=9 139 & <5
16 121 3 9 1 265 6 6 =9 278 7 +20 12 76 3 1 <=8 87 6 <6
=15 22 6 14* 2 186 &4 11 =7 301 7 1 13 41 4 <1 <=7 210 S ~13
13 186 5 <0 3221 5 -17 =6 98 2 <6 14 122 3 =1 <=6 81 3 -i0
©12 173 5 18 & 187 & <f 5258 6 <=5 15 139 &4 =20 <5 €5 3 2
11 465 10 «31 5527 11 11 <4 13 8 -3* 16 96 3 8§ =3 100 3 -1
©10 222 5 =1 6 321 7 &% <=3 166 & -1k HeKz 4y 6 =2 78 3 0
9 318 7 =19 7 376 8 <3 2199 5 20 ~16 167 & @ <1 183 & <%
“8 49 2 € 8 118 3 <15 <1 44k 9 27 =15 37 7 -180 0 139 3 9
7 198 &4 =15 9 52 2 =1 0 &80 10 46 -1b6 283 € 11 1 130 3 &
@6 169 4 7 10 131 3 <5 1 402 8 3 <12 61 & 6 2 48 S &
4 392 8 11 11 316 7 <5 2 18 & 9%eif 71 3 4 3 42 & 6
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L FOB SG DEL: L FOB SG DEL L FOB SG OEL L.F0B-SG DEL L FOB SG.DEL

4 36 6 4 €169 & 1115 S0 7 -8 10 177 S 27 @8 258 € 14
5219 5 2 7 437 10 =3 14 318 7 15 11 216 €& 47° 10 254 €. . =9
6 104 3 =7 8 140 3 =10 =43 52 2. § 42 79 3 10 11 68 3 <=3
7 184 & =3 9 104 3 <=7.12 63 '3 -6 1% 89 3 3 12 38 & 2
8 S8 & 2 10 101 3 7 =11 31. 3 <2 15 203 % i HeKa Sy 7 .
HoK® &4y 9 11:293 7 =& =10 352 8 <=6 .15 100 3 <=8 =14 83 3 <2
©2 64 3 3 12162 & 11 =9 106 3 it MeK= 59 5 =13 117 3 =4
e1 38 4 1 13243 6. 35 2 461 11 =38 =18 23 24 <7%<12 S0 & S _
© . HeKa- 5, 0 14214.3 9 7 87- 2 25 ~i7. 66 4 <=6 =11 21 10 -16®
‘@22 573 4 15 58 3 <3 <G 403 ‘9 5 <16 158 4 k' =10 46 & &
{-e20 123 3 =16 17 67 3. =3 . =5 95 2: 1 15170 4 <=6 =3 223  § <3
. 18 3h1 8 12 18 4h 3 <8 eb 19 &4 <=2%<ifh 205 5 <€ .=8.185 & =3
-16 105 .3. 19 HoKR S, 2 @3 70 2 <l =13 187 &4 =3 o7 162 & <=5 °
el 57,2 <021 39 & <4 =2 553 12- =5 12 42 § 7 <6 90 3 O
©12-313 17 22 =20, 107 3 =& <1 131 3 13 e41 82 3 <5 <5 101 3 8
10 208 5 30 =19 229 S5 2 0 494 11 17 <10 187 4 2 <4 103 S5 1
«8.280 6 9 *18 171 & =2 1. 33 2 3 =9 278 € 11 <3 170 & <3
@6 377 8 47 217 259 7. 6 - 258 2 T 8207 5§ 3 2218 5 11
el 46210 212 216 63 3° 47 3148 3 =0 =7 272 € =3 =1 234 S5 8
2 320 7 215 69 2 =5 4 457 10. 12 =6 95 '2 <3 0 125 3 i
0. 75 2'=18°=14 127 3 -16 5 ‘37 2 <6 <=5 18 9 2% 1 236 S: 1
2,556 12- 41 «13 310 7 42 7 58,2 <7 5 102 2 2 3 69 2. §
6 219 5 =2 =12 104 2 =11 8 195 5 <7 <3 166 4 <=8 & 118 3 =9
8 416 9 15 211 435 10 =22. 10 85 2 3 <2 267 6 o1 5234 5 7
(10 42€ 10 =30 =10 237. 6.-19 11 22 10. 21* =1 473 10. 1 6 179 & =1
12 50 2, 23 <9215 5 =15 12378 9 44 0 288 € -1€ 7 165 & S
14 173 4 17 =8 32 2 5 13 50 3 5 1119 3. € 8. &k 3 =S
16 219 6-=13 =7.239 S <15 - HeKz S, & 3 106 2 <3 9 37° 5 8
18 142 3 8 =6 274 6 =13 «20 79:- 3 9 - & 197 4 =15,-168.113 3 3
HeK® Sy 1 =5 8558 12 =28 =19-.220 3 =18 5 292 7 .11 11 111 3 <6
22 80 3 -4 b 512 11 -22 .-18 83 3 L 6 139 3 S HeK=. Sy 8
©21 207 5 0 o3 434 9 =10 «17°173°+% - 3 7 179 & 31 <10 T4 3 <2
20 44 5 1 2 36 2 <16 *1€'161 3 -3 B8 €3 3 8 -9 1&1 3 O
" e19 66 3 3. 1128 3 23 <45 52 3-°10° 3 80 3 -1 <8 27 € 7*
«17.24€6. 6. 16 0 228 5 <=k =l 29-5 <2 10 T4 3 1 <7 €. 3 - 6
i =16 18€ & 1€ 1 606 13" 1f 13 145 -3 18 11 187 & 7T -6 77 3 2
15 354 8 15 2 375 8 <8 =12 145 3 12 12 138 3 <3 <5 198 &4 <6
‘o1 112 3 218" - 3562 12. 15 =11 305 7 =12 137165 4. <5 =& 93 3 =2
13 155 ‘4 =9 & 169 & =10 =10°292 7 -16 14 84 3. 3 <3 151 3 b’
12 85 2 &4 § T8 2 <2 9 75 2 .1 -15. 66 3. e <=2 &2 3 10
11 970 3 0 7 321 7. 7 8. 66-2 10 . HeKm 'S, 6 0 &3. & 2
©10.134 3 11 8 812 9 L 7 97 2 6.16 137 '3 =6 1 117: 3. <&
“9 445 10 =18 9 378 9 5 6 21 9 ~1*314. 52 '3 =8 2 130 3. =2
8 124 3 <2 10 175 &4 =12 =5 307- 7" <2 *13 ‘54 3 2. 3 4176 & =8
© @7 519 11 =29 11 190 5. 16 <& 323 7 13 <12 329 7 -24 4 60 3 <8
. =6 51 2 «27 13 149 3 16 =3 388 8 17 <10 259 € <5 5 105 3 5
5 83 2 33 14 92 3 T 2165 & 7 =9 S4 3 11 7 113 3 -i
e T79. 2 7 15231 5 <3 =1 14 7 8% =6 298 7 2 HeKa 64 -0
2 343 8 35 16 92 3.-13 0:30 3 9 =i 349 8 29 <22 168 & &
1 498 11 17 17 155 & <=2 1.325 7 13 <2 168 4 2 <28 132 3 <10
. 0 286 6 6 18 93 3 et . 2235 5. 7 1. 26 6 1%<i8 61 & 3
1 478 10 38 HoK= S 3 3 442 10 15 0.254 € 24-<=16 339. 8 U4k
2245 5 19 220 137- 3. =5 5 63 2. «8- 1. 68 3, =3ielh 271. 6:<15
3190 4 =10 =18 66 3 4X 7 121 3 11 2 423 € A3 <12- 81 2 13
b 206 5 =10 =17 72 3 <& 8 134 3 10 & 259 6 33 <10 360 8 =35
5 619 14 32 «16°207 6 17 9293 7 33 6 121 3 <5 <=8 362 .8 <6
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YTTERBIUM BISCYCLOPENTAQISNYL CHLORIDE DIMITHYLPHOSPHCMETHA PAGE 7
L FOB SG DEL L FOB SG DEL L FO8 S6 JEL L FOB SG DEL L FOB SG OEL
6 438 9 =29 -18 S5 3 14 3 61 2 -1 =6 205 5 =12 94 105 3 3
-4 245 S5 3 =17 159 & » 4 326 8 <=7 <=5 309 7 -15 1206 S 9
=2 L9396 10 ~10 -16 187 &4 16 S 87 2 b =4 215 5 =11 2 129 3 <=
0 286 6 =37 «145 305 7 15 6 136 3 <=b =3 194 4 =7 3 2764 & b
2128 3 =3 -14 205 5 2 7 65 2 <2 =2 65 2 1 4 91 3 1
b 55 10 3 13217 5 -8 8 319 8 6 0 124 3 =% 7 425 3 =9
6 525 11 <=9 -12 37 3 3 9 33 3 7 1 316 7 =3 8 153 3 6
8 90 2 2 =11 143 3 5 10271 7 29 2 315 7 o7 9 165 & =7
10 159 4 =1 =10 4& 2 2 13 1815 3% 3 243 € 14 10 110 S 8
12 366 8 31 <=9 HL10 9 -1k 14 202 S 2 b 109 3 19 HeKs 6, 8
16 92 2 6 -8 355 8 -1& 15 S9 I 13 5 62 2 S =9 113 3 i
18 148 3 =8 <7 495 11 b 16 212 5 -5 6 118 3 2 =8 1012 3 =2
HeK® 69 1 <6 124 3 ° HeKa 6y & 7 205 € 28 7 173 & 2
22 20 9 1* =5 48 2 <& =19 29 6 1* 8 197 4 18 <5 24 7 e
21 41 4 <13 <=4 88 2 =g =17 11% 3 6 93195 5 14 <4 55 & <=8
20 92 3 2 o3 428 9 -13 =16 51 & -1 10 133 & 1 =3 147 3 =7
*19 234 S5 <=5 <=2 k46 10 -23 =15 230 S 7 11 121 3 «2 =2 103 I <=h
*18 77 2 -10 0 188 5 =12 =14 100 3 b 13 €65 I o5 =1 192 & =5
17 273 6 18 1222 5 <=2 =13 164 & 26 14 T4 3 =8 0 109 3 <4
=16 111 3 14 2 78 2 <=1 -12 84 2 b HeK= 64 6 1 70 2 1
=15 14 13 5% 3 304 7 3 11 81 2 8 =16 134 &4 =2 3 65 3 =6
16 135 3 -138 b 185 5 € «10 98 2 0 <146 217 5 =6 & 87 3 =6
=13 307 8 37 5 576 13 9 «9 365 8 =10 =13 45 & 12 5 176 & =3
12 72 2 =3 6 196 S 9 =8 236 S5 =15 =12 84 3 2 HeKa 7y O
=11 254 6 =33 7 274 6 =& =7 228 S 8 «11 &5 € 11 -20 145 3 p§
=10 209 6 =4 8 168 4L <7 <L 64 3 =12 =10 261 € <4 <18 273 6 =13
-9 200 S5 -8 9 70 2 1 «3 319 7 ? =8 361 8 16 =1€ 149 & 8
o7 213 5 <31t 10 218 S 3 =2 315 7 11 =7 84 2 9 =14 209 S5 =7
6 78 2 =9 11 284 7 31 <=1 375 8 19 =6 222 € 25 <12 355 8 =43
=5 493 10 =45 12 203 S5 13 0 218 5 1 <=4 161 & & =18 203 S =&
b 314 7 =22 13 261 6 1t 1 166 & -1 =3 76 2 §5 =8 75 2 =12
*3 LLE 10 -1 14 68 3 =g 2 81 2 2 =2 384 8 34 =6 312 7 =32
=2 93 2 20 15 56 3 -3 3 195 & b 0 355 8 22 <4 612 13 =5
=1 200 S5 =28 17 101 3 =8 4 244 5 <16 1 75 2 =4 =2 34 2 =8
0 85 2 11 HeyK® 64 3 5§ 325 7 =3 2 24 S5 -11* 0 492 11 =15
1 417 9 =20 =20 158 3 <=6 € 132 3 7 b 343 8 14 2 585 12 =1
2 284 7 6 =19 32 6 13 7 16 b 19 5 &8 3 12 & 52 2 -15
3 500 114 9 «18 240 6 =3 8 89 2 0 6 346 8 3 6 S7 2 13
b 167 & 3 =16 112 3 & 10 78 3 3 7T 26 § &% 8 294 7 =7
S 80 2 ~-0-15 51 3 =1 11 199 S5 12 8 60 3 <4 10 277 7 21
6 129 & 6 =44 S7 3 11 12 105 3 <2 9 23 € 13I% 14 225 S 6
7T 274 6 S «13 27 6 <«%* 13 170 & <7 10 108 3I <5 16 137 3 ~-10
8 159 & 3 «12 439 11 -15 14 105 3 -1 12 218 S 1 HeKs 7o
9 433 10 -€ -11 132 3 = 15 73 3 2 HeXKs 6y 7 =21 149 3 7
10 15% &4 <=6 -10 335 9 =22 HeK® 69 5 =13 148 3 =10 =20 82 3I =8
11 155 S5 7 29 79 2 <1 =18 72 3 =7 =12 121 3 <=8 =19 62 3 1
13 15€ &4 19 =7 72 2 <=7 =17 138 3 =2 =11 190 € ~18 =18 95 3 b
14 57 3 3 <6 438 10 -1% =16 78 3 -3 =10 143 3I -9 =17 137 3 15
15 182 4 <7 =5 28 6 =1%<il4 64 b 15 =3 80 I <=9 «16 121 3 15
16 98 3 o0 <4 516 12 12 =13 14€ 3 =3 <7 134 3 12 -1% 407 9 17
17 131 3 =0 3 132 3I 12 -12 139 3 0 =6 120 I =5 =14 149 & 11
18 28 6 =13* =2 206 5 <=3 <11 324 8 9 =5 220 € =8 «13 151 4 o
HeKz 69 2 <=1 83 2 $ 210 149 3 12 <4 218 5 =2 =12 81 3 2
*21 16€ & -5 0 385 9 1) -9 138 3 2 =3 265 S S =11 162 & <10
«20 98 3 2 1 40 2 <=4 -8 63 2 6 -2 82 3 1 10 50 2 2
=19 61 3 0 2 548 12 3 @7 147 3 13 =L 44 3 9 <9 439 10 &
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433
111
149
203
453
298
129
32
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32¢
292
52
258
31
109
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124
242
67
107
H,K’
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55
187
132
206
159
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14
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103

190
73
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BISCYCLOPENTAQIENYL
DEL L FOB SG OEL
=4 H'K= 7' 3
=2 =20 83 3 =€
o4 =48 59 3 <2
] =16 257 6 ~15
=5 «15 58 3 <0
2 =414 278 7 25
3 =43 37 3 15
11 =12 124 3 =6
~18 11 75 3 )
22 =10 360 9 -1%
b =3 47 2 =7
«27 =8 L&L7 10 18
12 =7 &7 2 -1t
5 «6 261 6 =€
10 =5 81 2 11
«3 =4 322 8 &
39 =3 31 3 -2¢
5 =2 483 11 16
7 21 160 & [ 4
5 0 356 8 ~i
-2 1 66 2 9
2 2 101 2 2
-1 4 398 10 -10
-l 5§ 211 6 <&
«14 6 458 11 -13
-0 8 54 2 15
6 410 205 5 2t
-0 12 277 7 [ 4
3 14 143 3 =6
6 16 39 4 =5
1?7 HeKs 749 &
15 19 176 & <5
=8 =18 102 3 =§
1 {7 85 3 <
24 =16 &7 3 11
-6 =14 S0 3 ?
=9 «13 229 6 16
=13 =12 169 & 12
9 ~14 249 6 29
6 -10 188 & 10
-1% «9 80 2 b |
3 =8 27 6 =2%
14 =7 311 7 14
b <6 257 6 =€
€ =5 344 7 3
8 =4 126 3 3
¢ =3 201 5 2
7?7 2 64 2 <=9
o4 =1 141 3 5
2% g 62 2 3
20 1 265 6 =2
7 2 145 3 =3
1 3 310 7 =5
=€ b 153 4 <8
2 5 17 2¢0 5%
-2 6 166 & 5
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.tr
=16
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o ¢ 0 8
ONOmswuwNNroOoO»NGW S

-16
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-13
.12
-10
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0

1

2

FOo8
224
122
237
77
72
48
L7
140
HoKm
63
125
886
155
152
107
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84
329
333
242
70
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76
277
1938
235
183
112
59
214
219
337
1465
151
160
96
144
95
15§
HeK=
80
114
61
264
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39
31
323
56
346
129%
114

22%
59
390

S6 DEL
23
24
27
5
-l
-2
-§
-3
s 3
-§
-5
«156
-7
8
=12
15
9
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15
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2
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2
-1
8
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3 72
b 216
6 133
7 21
8 259
10 153

=33 99

=14 63

-10 69

-3 181
o2 24%
«{ 258
0 128
1 82
2 41
3 1146
b 117
5 225
6 125
T 87

8 62
HeKm

=7 64
-5 122
=5 197
afh 72
-3 107
=1 50
8 7%

1 192

2 106

3 97

b 35
HoeKsn
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L FOB SG OEL

10 24&3
12 300
14 95
ié 97
H'Kl
=21 86
20 87
<19 181
18 123
17 249
14 105
13 357
12 204
=11 280
«10 65
-9 82
-8 25
-7 300
6 416
5 LEL
-5 61
-3 395
2 W1
=1 264
224
€50
185
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57
66
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334
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21
135
68
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"’Kl
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12 60
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«9 &40
-8 275
-7 384
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YTTERBIUM BISCYCLOPENTAOIENYL CHLORIDE OIMETHYLPHOSPHCMETHA PAGE 9
L FOB SG DEL L FOB SG DEL L FOB SG JEL L FOB SG DEL L FOB SG DEL
«6 233 6 15 =16 65 3 <3 10 125 3I <=2 <2 109 I 11 =5 393 9 =iy
=5 64 2 =7 =15 216 5 <9 HeKe 8o 6 0 585 13 <3 o4 132 3 <&
= 29 2 b =16 84 3 d =14 193 & ] 2 523 11 15 =3 232 € =15
3 392 9 <=3 ~-13 115 3 § =11 52 6 2 6 131 3 & =2 &7 2 0
-2 319 7 5«12 568 3 1( =10 19€ & <=6 8 367 8 39 <=1 158 & <2
1 4L4E€ 10 =27 ~-11 175 &4 2 -9 83 2 b 10 222 § 3R 6 289 7 2o
0 287 7 =15 10 112 3 <=2 <8 354 8 11 12 60 3 4 137, 9 11
1183 5 <11 29 342 8 1k =7 50 3 <=1 16 191 & <9 2 292 8 =3

2 103 3 =2 =8 247 6 11 <=6 113 3 9 HeXs 9, 1 329 7 2
3279 6 16 <=7 254 b <26 <-4 186 & 11 =21 110 & 3 & 8 2 8

b 114 3 =8 6 30 5 <=t =2 330 7 19 =20 46 S 3 6 119 3 =3

5 411 10 -25 <=5 185 ©§S » =1 92 3 1 -18 96 3 0 7 263 6 18

6 138 3 =7 <=4.172 & 2 0 245 S 9 «17 151 4 =14 8 150 & 27

7 220 5 0 =3292 7 15 1 93 & =2 =16 160 4 18 9 298 7 28

8 L5 & =2 <2129 3 -1 2 30 12 =5%-15 293 7 21 10 164 & 13

9 1087 3 12 -1 261 6 -12 & 290 7 1 =16 106 3 18 11 81 3 =1
10 85 2 9 0 52 2 <7 6279 7 <=3 =13 134 3I 18 12 26 S <=5%
11 25& 6 9 1 26 3 1) 8 b 3 2 =12 56 2 3 13 97 3 -1
12 2212 S 9 2 14 38 9% 10 153 & <4 =11 259 6 ~15 14 103 3I =5
13 212 5 =6 3 152 3 =3 HeK= 8¢ 7 =10 245 € 30 15 164 & =14
146 29 6 =12*% 4 236 5 12 <12 144 3 <=9 =3 437 10 =9 HeKs 9, I
16 69 3 1 5 306 7 19 =11 143 3 <6 =8 197 5 11 -20 93 3 )
HeKms 8y 3 6 194 & 23 -10 73 3 3 =7 325 7 <=1 =19 61 & =1
=20 201 S 3 7 123 3 11 =9 26 6 =5% =4 280 7 0 =18 143 3 =5
=19 49 3 -9 8 &4 3 11 -8 33 & 9 -3 303 7 8 =16 304 7 -10
=18 182 5 =14 9139 3 14 <=7 206 S5 -0 -2 160 & 8 ~15 65 3JI -13
=16 74 2 -1 10 118 3 L =6 95 3 =2 0 126 3 & -146 254 €6 12
-15 28 & 8 11 185 & <=2 5229 5 i 1 68 2 16 =13 &9 3 -4
14 23€ S5 13 12 93 I =7 <=4 1738 & -} 2 287 S5 -11 «12 43 3 10
=13 59 3 =3 13 104 3 -7 -3 89 2 -4 3276 € <=4 =11 92 2 =5
12 337 8 23 146 51 3 2 -2 95 I 2 b 118 3 =2 <10 247 6 16
11 47 3 2 HeK= 8y 5 =1 93 2 0 5 303 7 =22 <=8 417 10 -10
=10 295 8 =3 -17 131 3 5 0 127 3 7 6 143 &4 <=7 =7 102 2 -1
=9 163 4 13 «15 77 3 =& 1193 2 7 158 S 20 =6 26 & =1
=8 221 5 =16 ~14 38 6 L 2 107 3 6 8§ 35 3 S o4 286 7 <=9
6 467 11 13 -13 189 5 7 3 128 3 -7 9 99 2 17 =2 657 11 3
=5 36 2 11 -12 130 3 5 b bbb & & 10 105 3 9 =1 37 2 2
=4 411 9 9 -11 256 6 L) 6 9 3 S 11 274 8 2 0 229 €& =5
«3 63 2 11 -10 127 3 1 7 136 3 -8 12 138 3 & 2 %59 2 &
-2 32 2 7 =9 46 3 L HeKs 8, 8 13 181 S 9 3 S8 2 )
-1 104 2 8 =7 232 5 12 -7 82 3 0 HeKm 9, 2 4 376 9 30
0 264 6 =18 <=6 285 6 9 e4 84 3 <9 =20 57 3I =3 S 65 2 1

i 88 2 4 =5 320 7 33 =3 186 4 <10 =19 184 S =€ 6 299 7 30

2 Lb7 0 9 =4 118 3 20 -2 106 3 =3 =18 112 3 =6 T 72 2 =7

3 90 2 b 3 75 2 3 <=1 168 & <5 =17 126 3 =12 9 32 & 8

@ 201 5 10 -2 35 3 » 0 48 3 <7 =16 51 3 5 10 251 & 160

5 72 2 =2 <1 95 2 14 HeKs 9, 8 =15 72 2 g 12 185 & =9

6 106 2 4 0 145 3 & =20 259 6 1 =146 113 3 9 13 17 12 6

7 75 3 S 1 247 ©& 3% =18 168 U4 =26 =13 274 6 30 14 92 3 =%

8 373 9 &7 2 226 S5 24 =16 98 2 3 =12 238 € 5 HeKz 9y &
10 164 & 17 3 288 & 37 =14 331 7 22 -11 287 7 =18 =18 146 3 0
11 39 3 14 b 172 & % «12 351 8 1 =10 22 & =7%<17 87 3 =13
146 1646 3 -10 6 112 3 11 <10 190 S5 «12 =3 85 2 <5 -15 13& 3 5
HeKzs 8, & 7 209 5 <9 <=8 408 9 -2 =8 66 2 9 «14 93 3 3
18 61 6 =3 8 159 & 5 6 390 9 =7 =7 352 8 =2 =13 249 & 0
=17 20€¢ S 2 9 471 b <=5 <=4 323 7 <21 <=6 174 S5 7 =12 175 & i
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STRUCTURE FACTCRS CONTINUED FOF

YTTERBIUM BISCYCLCPENTAOIENYL CHLORIDE OIMSTHYLPHOSPHCMETHA PAGELS
L FOB SG DEL L FO2 SG DJEL L FO3 SG 2JEL L FGB SG DEL L FOB SG DOEL
<11 18€ S 10 =3 68 4 =3 <8 149 4 11 «43 45 3 <3 =10 62 & <=0
“10 29 & 14 1 S4 I <« =7 292 7 b =12 263 € 27 =9 45 & L4
“3 28 &4 =2 0 218 S 5 =6 256 6 <13 =11 19 6 2% 8§ &2 I i
«7 328 7 15 2268 6 11 =5 249 6 «18 ~-10 107 2 48 =7 255 6 12
-6 268 6 -3 b 131 3 =1 =4 152 3 -8 <=3 87 2 2 =6 128 3 13 .
5 344 7 -8 6 92 3 =1 =3 60 2 <=5 -8 191 & 11 =5 303 7 18
-4 53 2 € 7 30 65 8§ -2 100 2 L =7 61 2 <2 <=4 123 3 {4
=2 56 2 =0 8 237 5 =3 =1158 3 L =6 07 9 <7 =3 103 2 & .
1 177 & -8 HeK= 9y 7 0 228 5 2 =5 68 2 =5 «2 T4 2 8
0 115 3 b =11 115 3 =4 1 465 11 ~1h 4 256 € =5 =1 238 €& <=6
1 361 7 14 =10 78 3 =2 2 173 5 =12 =2 22 & 3* 0 162 4 13
2 123 3 24 =9 191 & -1Q 3250 6 =5 0 329 7 =2 12646 & 12
3 188 &4 19 -8 75 3I 12 S 62 2 ~% 1 45 3 =2 2 139 3 b
b 116 3 18 <7 150 & =2 6 90 2 -% 2 283 7 3% 3 186 & ?
6 75 2 =3 6 58 3 i 7 304 7 &% o 58 2 11 & 70 2 ~1%
7 301 7 14 <5103 3 -1 8 219 6 18 5 89 2 2 S &8 3 =9
8 10€¢ 3 b =b &3 3 -3 9 217 S 15 6 238 S5 36 6 55 & )
9 212 5 1 -3 188 & -8 10 S2 3 1 7 56 3 g 7 181 & ~-10
11 W2 3 8 =2 132 3 <& 11 56 2 -f 8§ 314 7 S 8 151 3 =2
12 33 5 =4 =1 167 5 =8 12 w2 3 £ 10 152 & & 9 157 & i
13 82 3 =9 0 104 3 =2 13 121 3 =1 12 61 3 <7 10 73 I =&
HeK= 99 S 2 56 3 2 14 112 3 -} HeX= 10y & HeKe 104 6
=17 140 3 =4 3 104 3 -12 HeK= 10, 2 =13 30 € 0%«14 139 3 =%
=16 125 3 =1 b 111 3 =3 =19 31 & 16 ~17 231 5§ =9 <13 &3 & ~-il
<15 219 S5 -8 S 1S54 3 =5 =418 28 S 3 =16 133 & 1 -12 %52 3 3
itk 57 3 1 HeKm 10y € =17 179 & <11 =15 136 S <2 <10 167 & <~&
=31 131 3 =2 <20 73 3 § «16 125 3 <7 =14 4S5 3 S =8 254 €6 <=2
210 153 3 =9 <18 194 & =131 =15 249 7 3 =12 712 2 1 -6 55 2 1
3 292 7 11 16 229 5 <8 ~14 53 3 7T =11 197 § <6 «5 24 6 8*
-8 237 S 8 ~14 238 5 31 =43 98 & L =10 145 &4 <=1 <=4 170 & ~-%
«7 189 & 15 =12 172 4 -1 -211 132 3 10 <=3 295 7 21 <2 288 & -10
-6 112 3 7 «10 428 9 ~=13 =10 271 7 12 =8 153 & 21 0 120 3 <6
5 90 2 <& <=8 423 10 -21 <=9 293 8 1 -7 188 5 21 2 66 3 8
& 117 3 2% =6 169 4 -1E& =8 97 2 2 =6 134 3 5 3 65 3 =7
3 315 7 25 <=4 239 S5 -31 <7 191 5 <=8 =5 141 & & § 197 S5 -12
“2 138 3 21 <=2 L4E 10 16 <6 98 2 =16 <=4 187 & 13 6 179 & =10
-1 164 & 138 0252 6 =8 =5 82 2 <13 =3 346 & 3I2 HekKs 20, 7
0 122 3 11 2 176 & $ =b 98 3 1 =2 131 & T «18 S7 3 =4
i 31 38 1* & 401 9 5 =3 362 9 ~15 1 26k €& 33 =9 &5 3 L
3 2112 5 20 6 231 S5 3 <2139 3 -} 0 45 3 316 =8 37 & =5
b 105 3 10 8 586 3 6 =1 345 8 -10 2 127 3 1 =7 170 & =7
5 266 6 =10 10 271 6 <=2 0 219 6 -8 3 267 €6 27 =6 99 3 2
6 158 & -8 12 203 S5 -15 3 210 S5 12 b 122 3 9 =5 196 & -5
7?7 96 2 =3 414 73 4L b & 186 S ) 5 237 S 8 <4 79 5§ =9
9 126 3 =2 HeK= 10, 1 S 312 8 24 6 123 3 =ih <=1 119 3 =& °
10 74 3 =7 -20 100 3 -8 6 169 3 23 7 105 3 11 6 59 2 9
11 177 & <=1 19 186 b =12 8 LL & b 8 &1 3 2 1191 & 2
MoKz Sy 6 =18 113 3 «0 9 112 3 g 9 188 3 -1 2 118 3 5
1% 139 3 =7 «47 102 3 ~-43 10 65 2 2 10 118 3 7 3 79 3 5
=13 33 8 =2%-45 94 3 b 11 21€ 5 =2 11 158 & =12 HeKs 12, O
*12 206 5 =9 <16 149 & 10 12 111 3 <3 HeKm 10y S =20 257 6 =2
©10 173 & =8 ~13 277 6 W1 13 111 3 <7 <15 Ti 3 <7 <18 197 & S
8 91 3 ~6 ~12 238 S b HeKa 10e 3 ~16 89 3 h ~16 58 2 =2
-7 56 3 b =12 295 7 <17 =48 189 5 <«b =13 259 6 =10 ~-14 219 S5 18
-6 309 7 S «10 39 2 € 217 38 5 <=4 =12 97 3I =0 =12 458 10 31
ol 262 6 13 =9 96 2 <= =14 27¢ 6 § =11 131 3 =5 10 125 3 =3
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STRUCTURE FACTCRS CONTINUZO FOF

YTTERBIUM BISCYCLOPENTABIENYL CHLORIDE DIMETHYLPHCSPHCMETEA PAGE1L

L FOB SG DEL L FOB SG DEL L FO8 SG6 DEL L FO0B SG DEL L FOB SG DEL

©8 297 7 <13 <=6 112 3 =3 0 202 5 7?7 =12 77 2 15 =14 232 § <4

«6 507 11 =15 =5 335 8 -8 1 329 8 22 =10 388 8 33 «12 294 7 <3

o 98 2 =15 <4 69 2 6 2 168 & 1 =8 321 7 19 -11 85 2 3

0 428 9 =30 =3 147 & 0 3100 2 =7 =6 63 2 =9 <=3 184 & 9

c 2 348 8 =9 2 67 2 <«h 5 114 3 3 b 386 S 14 -7 121 3 9
. & 90 3 5 =1 192 & b 7T 21€ 5 <=1 =2 306 7 17 =6 399 9 29
: 6 35¢ 8 34 0 85 2 6 8 124 & 3 0 151 3 <1 =5 66 2 7
E - 8276 7 =9 1252 6 17 9 175 & =2 2 206 5 18 <=4 239 6 17
S 10 84 2 =2 2197 & =b HeK= 11, 5 b 388 ¢S 26 =2 65 2 9
12 93 2 1 3124 3 1€ =15 166 & <0 6 185 & 10 -1 26 S i*

HeK=z 11, 1 b 27 & € =12 60 2 -6 8 158 & <& 0 33» 7 30

19 48 3I -6 5 68 2 J =11 191 & =6 10 193 & =14 2197 S 4

=18 56 3 =6 6 125 3 € =10 129 3 -3 Heks 124 1 & &3 3 &

=17 162 4 =6 ? 252 & 9 -9 209 5 b =13 176 & & 5 36 3 2

16 177 &4 -0 8 101 2 <=0 =8 656 2 8 -48 67 3 =1 6 204 S5 =1

=15 127 3 1 9191 & =3 <7 183 & b =15 1684 3 =4 7 61 2 =2

16 87 3 6 10 17 19 7% «p 75 2 =7 =14 198 S -11 8 211 S =9

13 80 2 4 HeKs 11y 3 =5 92 2 =7 =13 235 S 20 18 100 3 1

12 51 3 =2 «18 158 & <8 <4 86 3 7 =12 170 & 18 HeK= 12y &

=11 220 5 21 ~16 248 6 <=3 <3 295 6 1 =11 279 6 2% =16 113 3 <4

«10 240 6 10 14 15 b =3 =2 162 L <=2 =10 Tk 2 1 «15 194 & -5

«3 363 8 =6 -13 46 & 9 =1 223 S5 3 =93 61 2 =1 =tk 52 4 =7

-3 93 2 17 -12 103 3 2 0 42 & 11 -8 183 S 8 «13 29 § 7

-7 110 3 3 =10 214 5 36 1 82 2 12 =7 344 8 29 =12 102 3 =8

=6 0 2 -6 =9 &2 3 0 2 60 2 12 <=6 191 &4 b =11 173 & <=2

; 5 168 4 =9 8260 6 26 3188 & <9 <5 294 7 28 <10 149 I <=b
e =h 200 S5 =1 =5 120 3 =7 & 79 2 =3 =4 230 ¢ 1 -9 257 ¢ 9
3 240 6 =9 <4 298 7 12 5192 & <2 =2 101 2 <=0 =38 116 I =}

-2 232 S5 2 =3 28 4 <=4 6 110 3 =0 =1 191 £ 21 -7 94 I 12

1 239 6 <=0 -2 k12 9 34 7 &9 3 - 0 204 S 14 =6 38 3 =0

- 0 39 & 12 -1 37 3 =€ HeK=2 11, 6 1 277 6 2& =5 115 3 9
: 1 55 2 =8 0 166 & 128 =12 18 &4 =6 2 162 &4 1 =& 106 3 0
) 2138 3 2 2 200 S5 18 -11 66 3 e 3 220 © 18 -3 338 8 13
; 3 253 6 11 3 22 S 14* =8 95 2 o 5 130 3 11 =2 203 5 13
4 b 17 b 17 b 307 7 26 =7 42 3 -=b 6 137 3 0 =1212 S 1%
: S 315 8 48 5 69 3 9 <=6 260 6 2 7 216 5 <4 1 85 2 1
) 6 168 & L 6 195 & 3 =4 169 & -15 8 151 & <=4 2131 3 o
B 7T 3% 3 0 T b6 6 =1 =2 &5 3 2 9 92 2 -12 3 282 S o7
8§ 32 4 <4 10 189 & <=7 -1 60 2 =8 HekKm 124 2 4 109 3 -1

9 161 3 =7 HeK= 11, & g 231 5 0 =18 103 3 -3 S 178 & =8

f§ 10 141 3 € «17 100 3 6 2 175 & =10 =17 194 4 =8 7 51 3 =2
R 11 159 & =3 =15 178 4 <6 3 24 6 g*-16 Sb& 3 =2 8 &3 & 10
‘ 12 74 2 0 =146 159 & =7 & 30 S5 <6 <15 150 3 =12 HeKs 12, 5
i 13 124 3 1 =213 246 6 i 5 53 3 8 =13 40 3 2 =14 131 3 3
o HoK=z 114 2 =12 100 3 =6 MoKz 11, 7 <14 197 4 13 =13 222 S 2
{ =19 190 5 S «11 186 & 5 <7 70 3 9 «10 155 & 11 -12 87 2 6
*17 55 3 <=6 -10 45 5 2 @5 63 3 b <=3 155 4 29 -11 132 3 =i

©15 118 3 <€ =9 &2 6 <=2 b 57 7 -3 =6 79 2 & =9 66 2 0

E =14 100 2 2 =8 57 2 8 3217 S5 =5 =2 128 3 10 =8 71 2 L)
2 ©13 281 7 10 7 247 6 10 <=2 40 & =5 <=1 184k 5 3% <=7 195 & b
5. *42 132 3 16 6 138 3 9 <1 145 3 3 9 114 3 <6 <=6 62 2 2
B 14 173 & 17 =5 322 7 29 0 61 3 <0 10 75 3 =5 o5 244 6 <=7
g *10 115 3 =5 b 176 & 10 HeK2 12, 0 HekKm 129y 3 <=4 124 3 =%
; =9 58 2 =1 -3 70 2 € =18 177 & 2 =18 172 & 12 -3 36 6 3
8 161 & 5 2128 3 <« 16 203 5 <7 =17 37 &4 <=3 =2 68 3 b

of 24€ 6 13 <1 241 6 17 14 131 3 5 -16 89 3 2 =1 212 S <=4
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YTTERBIUM BISCYCLOPENTADIENYL CHLORIDE DIMETHYLPHGSPHCMETHA

TV WwWwN»Or

-11
-10
=9
-8
-4

Fo8
134
266
82
67
60
35

HeK=

61
. 201
56

ETUR

173
28
- 207
32
77

&€ -

‘131
22
HeKs=

163

130
- 253
32¢€

79
24€E
507

228

. 219

356 .
315

264
205
HoKs

10e

188
111

99
111
88
167
118
255
132

96

51
20¢
120
291
218

83

21

68
103
242
199

SG DEL.
-0

12
-9
-1
-§

o €

2
6
9.
-2
10
5.
g
2
6.
. 3
-2
=l¥

s .0

11

. 8

10

2.
12
29

- 5€

1

i8¢
31
11
..9
-9
s 1
-3
i
13
-7
-6
3

0
12
26
7
13
9
22
10
3%

- 15
22
al®

7
10
2

=11

23 .

8

10

-16
=15

14

13
12
-11

«10.

-9
-8
-7

1Y

=156

LK

13
12
-11

-10

-9
-8

c?'
. .'6_

-5
-4
-3

VRN WM

F0B SG DEL L FOB SG DEL L
214 S5 4 1240 6 -7 i
68 2 =B 2 99 2 =15 2
29 & 9 3 85 2. =3 3
87 3 <2 5 103 3 =9 5
158 & =% 6 639 3 b 6
94 3 -y HeK= 13’ 5 7
HoK= 413 ¢ =12 102 3 3 8
9% 3 =1 <11 207 5 6
163 .4 2 =10 91 .2 1 -15
92- 3 L <=9 199 5 <13 =15
226 S5 =«2 =8 37. 3 <0 =14
108 3 L o7 50 3 <= «43
. 129 3. 13, =6 33 4 9 12
S4. 2- 1 =5 100 3 3 -1t
158 & 2 =b 72 2 =4 -4
163 & 9 3 208 5 1 =9
248 6 21 =2 120 & 1 -8
3§ 3 =i <1 142 3 8 <6
HoeK=z 13, 3 1 58 2 <4 <5
240 6. 3. 2 - T1 2 <3 =h
82 3 -12 31693 4 <=9 -3
49 5 5 & 90 3 <% =2
100 2 =% HeKm 13, 6 =1
39 3 3 <8 159 & b 0
313 7 1 =6 172 4 =b 1
58 3 2 <4 96 3 ] 2
132 3 «3:. 2 983 3I =8 3
33 5 3 HeKa 1G4y O 4
41 5. <-4 =16 258 6 <=b 5
61 2. £ «12:13¢ 3 -1 6
329 7 1€ 10 263 6 =13 4
48 '3 3 =8 183% 4 =9
245 6 T <4 370 8 25 -15
26 L =5 =2 220 S 1 =146
245 6 =5 0 31 13 =7%=12
28.12 1* 2177 &6 <=9 =8
232 5 -14 4 258 6 <3 =7
60 2 =1 6 85 2. <5 =§
107 3. & 8 120 3 <4 -5
66 3 =2 HeKs by {1 <=4
HeK= 13y 4 =16 &LE 3 8 -2
129 3- ¢ =15 193 5 -3 0
123 3 <=4 =14 107 3 0 1
264 6 § =13 208 6 =9 2
134 3 ¢ =12 144 3 b b
135 3 ¢ =11 46 3 =2 6
95 2 2 9 98 2 2
124 3 =8 =8 130 3 11 =12
2808 6 0 =7 293 7 17 =14
89 2 <2 <€ 216 S 5 «10
233 5. «2° «5.232 S 7 =9
70 3 3 e 73 2 =5 =8
43 3 o7 3 71 2 b =7
81 2 =3 . =2 40 3 0 =6
247 6 9 <1270 6 11 -5
195 5 =3 0 183 & <% =&

FOB SG DEL L
199 € 1 =3
94 2 =2 <2
104 2 0 =%
183 2 6 0
128 3 5 b
173 4 <2 2
69 3I % 3
HeKa 14y 2 4
33 3 1
130 3 =5 =413
27 S5 =6 =9
31 4 =3 =38
38 3 e« =7
199 § <1 =6
86 2 =1 5
182 &4 =10 <2
91 2 2 =1
88 2 =2 0
182 & 190 b
1466 3 <5
228 6 . 1 =16
96 2 =3 <14
67 2 =2 «12
63 2 =1 =8
106 2 =2 =p
95 2 2 =4
226 S «13 =2
112 3 5§ 0
126 3 <2 2
50 3 -11 4
18 18 2% 6
HoKs 14y 3
38 &4 b =15
243 € <=4 -13
216 S 9 =12
291 7 3 =114
39 3 < -10
263 €. «3 <9
S8 3 e1 =8
124 3 =8- =6
184 & 9. =5
282 ¢ 7T =4
16 19 8% =3
482 & =3 =2
60 2 2. =%
186 & g i
HoKs 14y & 2
7% 3. 1 3
2164 S 6 o
176 & 0 S
180 &4 <=4 6
86 2. =2
38 7 e3%eij
T 2 5 =14
155 &4 o1 »43
81 3 <5 312

PAGELZ
FOB SG OEL
195 & =14
129 3 <7
113 3 -7
2% § 0
85 2 3
86 I =2
178 & -1}
81. 3 =114
HeKz 1hy.. S
58 3 9
12 3- &
106 3 G
175 4 =0
12 3 2
129 3 1
5 3 &
151 3 =12
423 3 3
197 & =1%
HeKs 15, 0
8¢ 3 =18
295 7 =14
108 3 =9
208 S 7
2%2. 6 =20
126 3 =}
269 €& =7
225 S 15
161 & =3
30 & 6
143 3 =7
HeKs 15, &
121 3 -1
118 3 1
4 6 =2
196 & =2
122 3 1
136 3. -3
T9 2 p §
66 3 =§
182 & =13
126 3 =4
227 S <20
‘86 2 <8
22 1& =8*
130 3. -7
108 '3 %
154 &4 =8
107 3 =3
96 2 =1}
32 6 eQ¢
HeKs 15, 2
‘158" & p |
118 3 =3
182 & =3
61 2 =2
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STRUCTURE FACTCRS CONTINUED FOR
YTTERBIUM BISCYCLOPENTAOIENWL CHLORIDE OIMZTHYLPHOSFHCMETHA PAGEL3

HK"\_ L FOB SG DEL L FOB SG DEL L F08 S6 JEL L FOB SG DEL L FOB SG OEL

11 62 3 8 =6 127 3 b]

10 97 2 3 =5 147 3 2

9 154 4 o4 <3 68 2 <=7

8§ 90 2 <3 =2 48 2 3

o 7 262 6 =4 <=1 215 5 =16
T *6 147 & <4 0 92 3 -7
| “5 125 3 =7 1 446 3 <7
; b 32 & =1 2 64 2 B
P -3 58 3 3 HeK= 16, 2
» «2 91 2 3 «12 114 3 i
«f 178 &4 =7 <11 191 & *

0 129 3 =5 <10 98 I 8

1 17€¢ & =7 <9 173 & 3
2 25 5 =2% -« 15 13 -10*%

3 17 18 =8% 5 193 5 =2

5 148 I L ob 147 3T <5

HeKn 159 I o3 163 &4 =

13 30 S5 b =2 77 2 =3

«12 175 & b o1 S4& 2 b

o410 260 6 <=3 1 110 3I =15

8 104 2 =5 2122 3 <3

6 132 3 8 He:Km 16, 3

5 &1 3 1 =10 4S5 7 =3

ofh 218 5 o1 9 36 L 8

T 3 22 6 =5% 28 215 5 =4
( e~2162 W4 =7 -7 3210 9%
N 0 27 6 =2% «§ 477 L <=b
2 163 & =15 5 40 6 8
b 220 5 =3 e 3L & 34

HeK= 159 & =2 131 3 -1t

=11 73 3 =2 0 198 S =4

9 126 3 =6 HeK= 17y 0

8 113 3 =0 10 86 3 0

7 190 & <12 =8 185 4 =6

-6 101 3 9 =6 173 4 7

o5 116 3 =11 =4 38 3 14

-3 38 & S 2138 3 =12

“2 28 5§ <2 0 238 5 <=4

el 139 3 =4 HeK= 17, 1

0 133 3 =6 -10 104 3 3

1 173 4 =5 =9 122 3 6

HeKm 169 0 =8 28 5 <=k

=12 206 S 5 «6 50 & 8

10 173 & <=1 5 155 3 3

«8 130 3 =2 <4 106 3 5

-6 87 2 J =3 196 & 13
oh 217 5 <=1 =2 38 8 3%

=2 189 § =8 <1 53 3 b

0 67 3 -6 HeK= 17, 2

2152 3 <9 -8 104 3 2

HeK= 169 1 7 220 5§ =2

13 188 & 1 -6 91 3 3

“12 75 4 <1 =5 64 3 <3

9 127 3 <=4 <4 59 3 6

; 8 110 3 =13 3 73 &H -10

o7 195 5 =12
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