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DIVALENTLANTHANIDE CHEMISTRY; PREPARATION OF SOME FOUR AND SIX 
COORDINATE BIS(TRIMETHYLSILYLAMIDO) COMPLEXES OF EUROPIUM(II). 

THE CRYSTAL STRUCTURE OF 
BI S [DI (TRI METHYL SI L YL ) AMI DO ]BI S (1, 2-DIMETHOXYETHANE ) EUROP IUM( II). , 

ABSTRACT 

T. Don Tilley, Allan Zalkin,* Richard A. Andersen 
and David "H. Templeton 

The yell ow, hydrocarbon-sol uble, di val ent deri vati ves ofeuropium( II ) 

of the type [(Me3Si)2N]2Eu(L)2' where L is tetrahydrofuran or 

1,2-dimethoxyethane,and [(Me3Si)2N]2 Eu(bipyridine) have been 

prepared. The crystal structure of [(Me3Si )2N]2Eu[MeOCH2CH20Me]2 has been 

determined by single crystal X-ray diffraction methods. The crystals 

are monoclinic, C2/c,with cell dimensions ~ = 13~398(4)A, ~ = 17.454{6)A, 

£ = 15.013(5)A, a = 92.91(3)A and V = 3506A3. For Z = 4 the cal-

culated density is 1.24 g/cm3. The structure was refined to a 
. 2 2 

conventional R factor of 0.039 using 2259 data where F > a(F ). 

The .Eu (II) atom is' hexacoordi nate and bonded to two nitrogen atoms of 

the two bi s (trimethyls i lyl) ami do groups, and to four oxygen atoms of 

the 1,2-dimethoxyethane ligands. The molecule has C2 symmetry. The 

Eu(II)-N bond distance is 2.530(4)A and the Eu(II)-O distances are 

2.634(4)A and 2.756(4)A. The ethane carbo~ atoms in the 1,2-

dimethoxyethane 1 ig and are di sordered. 
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INTRODUCTION 

Compounds of europium in its divalent oxidation state are rather 

less well-characteri zed than are those of the more common trivalent . 
oxidation state. Some simple haHdes, chalcogenides, and organo-

metallic compounds have beet'): prepared and' their physical properties 

have been studied. 1 ,2 These compounds are generally insoluble and 

their solid state structures are coordination polymers with high 

coordination number metal atoms .. One way to'prevent polymer-formation 

is by u~e of sterically vol~minous ligands., one such ligand being the· 

bis(trimethylsilyl)amido ligand, (Me3Si)2N. This ligand has been 

used to prepare low coordination ~umber complexes of m~st elements in 

the Periodic Table. 3 ,4 Even the trivalent uranium derivative, 

[(Me3Si)2N]3U, is monomeric and three coordinate, a most unusual 

constitution for this large actinide ion. 5 

In this paper we des,cribe the synthesis of some coordination 

complexes of bis[di(trimethylsilyl)amido]europium(II) and the crystal 

structure of one of them, viz., [(Me3Si)2N]2Eu(dme)2' where 

dme is the chelating ether, 1,2-dimethoxyethane. This is the only 

monomeric, molecular compound of Eu(II) whose crystal structure has 

been determined. 
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EXPERIMENTAL SECTION 

All analyses were by the microanalytical laboratory of this 

department. Magnetic susceptibil ity measurements were carried out as 

previously described. 6 A 11 operations were performed under nitrogen. 

B is [di (trimethyl s i lyl ) amido ]europ ium( II) bi s (tetrahydrofuran) 

Complex. Tri~[di(trimeth;lsil;l)amido] europium7 (2.2 g, 0.0034 mol) 

in tetrahydrofuran (75 mL) was added to europium trichloride (O.44g, 

0.0017 mol) suspended in tetrahydrofuran (25 mL). After st)rring for 

8 h sodium naphthalene [prepared from sodium metal (0.12 g,0.0052 mol) 

and naphthalene (0.65 g,0.0051 mol) in tetrahydrofuran (75 mL)] was 

added to the homogeneous solution and the brown-red solution was stir

red for 12 h. The tetrahydrofuran was removed in vacuum, naphthalene 

was sublimed (40°C, 10-2 torr) and the yellow residue was extracted 

with pentane (40 mL). The pentane extract was filtered and the fil

trate was concentrated in vacuum to ca. 10 mL and cooled (_10°C). The 

orange-yellow crystals (0.45 g, 14%) were collected and dried, in vacuum, 

mp 128-130°C. Anal. for C20H52EuN202Si4: C, 38.9; H, 8.50; N, 

4.54. Found: C, 39.4; H, 7.73; N, 4.63. 

~ i s [di (trimethyls i lyl ) ami doJeu rop ium( II ) bi s (bi pyrid; ne) Comp lex. 

2,21-Bipyridine (0.064 g, 0.00041 mol) in benzene (30 mL) was added to . -' 

bis[di(trimethylsilyl)amido] europium bis(tetrahydrofuran) (0.25 g, 

0.00041 mol) in benzene (20 mL). The dark brown solution was stirred 

for 1 h and benzene was removed in vacuum. The residue was extracted 

with toluene (10 mL) and the extract was filtered. The filtrate was 

concentrated to~. 5 mL and'cooled (O°C). The yellow needles 
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(0.16 g, 62%) were collected and dried in vacuum, mp 85-87°C (dec). 

Anal. Calcd for C22H44EuN4Si4: C, 42.0; H, 7.05; N, 8.91. 

Found: C, 42:0; H, 6.66; N, 8.85. 

Sis [di (trimethyls i lyl) am i 'do Jeu rop ium( II )bi s( 1, 2-di methoxyethane) • 

Tris[di(trimethYl~ilyl)amidoJeuropium6 (1.5 ~, 0.0024 mOl)' in ' 

1,2-dimethoxyethane (40 mL) was added to a suspension of europium 

trichloride (0.31 g, 0.0012 mol) in 1,2-dimethoxyethane (50 mL) and 

the orange solution was stirred for 8 h. A solution of sodium naphth-
• 

alene [prepared from sodium (0.10 g; 0.0044 mol) and naphthalene 

(0.46 g, 0.0036 mol) in 1,2-dimethoxyethane (40 mL)J was added to the 

chlorosilylamide and the brown-red solution was stirred for 12 h. The 
" . 

1,2-dimethoxyethane was evaporated and naphtha lene was removed by 

sublimation at 40°C/l0-2 torr. Pentane (40 mL) was added to the 

residue and the yellow solution was filtered. The filtrate was con

centrated to ca. 25 mL and cooled (-lOoC, 3 weeks): The needles were 

collected and dried in vacuum, mp 83-86°C. Yield was 0.25 g (11%). 

Anal. Calcd for C20H56EuN204Si4: C, 36.8; H, 8.6~; N, 

4.29. Found: C, 35.7; H, 8.40; N, 4.28. 

Some of the air sensitive yellow crystals were inserted into thin 

walled quartz capillaries in an argon filled dry box. A crystal was 

subjected to Wei ssenberg photography to study the crystal symmetry and 

to evaluate its suitability for a structure determination. A second 

crystal was examined with a Picker'FACS~i automated diffractometer 

equipped with a graphite monochromator and a Mo X-ray tube (A(Ka1) 

0.70930A). Omega scans of several low angle reflections showed peaks 



. t'tJ 

5 

with half-widths of 0.14° to 0.18°. The space group is C2/c. The 

setting angles of twelve manually centereq reflections (40 < 29 < 45°) 

were used to determine by least-squares the following cell parameters: 

a = 13.398(4)A, ~ = 17.454(6)A, c = 15.013(5)A, a = 92~91(3)o and 

V = 3506A3. For Z = 4 and a molecular weight of 652.98" the calculated 

density is 1.24 g/cm3• 

Intensity data were collected using a 9-29 scan technique with a 

scan speed of 2°/min on 29. Each peak was scanned 0.9
0 

before the 

Ka1 peak to 0.9° after the Ka2 peak, and backgrounds were counted 

for 10 s·,at each end of the scan range. The temperature during the 

data collection was 20 % 1°C. Three standard reflections were measured 

every 200th scan. _ A total of 6531 scans (4° < 29 < 45°) yielded 2308 

unique data of which 2259 had F2 > .1a. An absorption correction 

(lJ = 19.5 cm-1) was applied8 which ranged fromL21·to 1.32. The 

intensities of the three standard reflections decayed about 16% during 

the data collection period and the data were corrected for this effect. 

A three-dimensional Patterson calculation showed the Eu atom 

position, and a subsequent least-squares refinement and Fourier ~al-

culation revealed all the non-hydrogen atoms in the structure. After 

a few cycles of least-squares refinements of the structure in which 

only the Eu atom ,was assigned ani sotropic thermal parameters the R 

factor, R = EIIFol - IFcIIlEIFol, was 0.062. 

The methylene carbon atoms of the dimethoxyethane ligand were ill 

behaved in the refinements as indicated by large thermal parameters 

and chemically unsatisfactory bond distances to adjacent atoms. A 
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difference Fourier map showed additional electron density in the 

region of the methylene carbon atoms indicat;:ng disorder. The two 

methylene carbon atoms were subsequently described as 'four half...: 

atoms. Additional, refinements of the structure' converged and gave 

reasonab le thermal parameters on the di sordered atoms but 'with bond 

distances that were still chemically unacceptable. Restraints on the 

interatomic distances to the disordered atoms were included in a 

manner suggested by Waserw9 and described in a previous paper. 10 

The distance ·restraints were applied as follows: C-C, 1.54 * O.Oli\, 

C--O, 1.43 -* 0.01)\; C-C (methyl), 2.37 * 0.08)\; c-o (nearest non-bonded 

neighbor), 2.36 * 0.05)\. 

Some of the hydrogen atoms were observed ,in regions where they 

were expected to be, but were scattered among a larger number of 

"noise" peaks of cO,mparable size. Isotropic hYdrogen atoms at cal

culated positions, 0.95)\ from the atoms to which they are bonded, were 

included in the least squares refinements, but not refined; hydrogen 

atoms to the disordered atoms were not included. The least-squares 

function used minimizes the function LW( IFol':' IFcl)2/i:~F~. 

The expressions used in ,processing the data and estimating weights are 

given in the supplementary material; the "ignorance factor" was set to 

0.04. Scattering factors from Doyle and Turner!! were used, and 

anomalous dispersion corrections 12 were applied. In the final 
) 

least-squares refinement all of the non-hydrogen atoms, with the 

exception of the disordered atoms, were refined with anisotropiC 

thermal parameters. 
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The discrepancy indices for 2259 data were F2 >' cr are 

R for all 2362 data is 0.042. The error in an observation of unit 

weight is 1.10. In the last cycle, no parameter changed more than 

0.160. In the final difference Fourier the two largest electron 

density peaks were -0.8 e/~3 and were -0.8~ from the disordered 

carbon atoms . 
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RESULTS AND DISCUSSION 

The best synthesis of the tetrahydrofuran complex of the 

europium(II)silylamide, Eu[N(SiMe3)2]3(thf)2' is shown below. 

Europium trichloride, which is only sparingly soluble in tetrhydrofuran, 

slowly disolves in a tetrahydrofuran solution of the europium(III) 

silylamide, Eu[N(SiMe3)2]3. All attempts to isolate an inter-

mediate chloro-amide have failed. However, addition of sodium 

naphthalene to the chloro-amide, prepared in situ, yields a yellow 

solution from which yellow Eu[N(SiMe3)2]2(thf)2 may be isola-

ted by crystallization from pentane. Though the yield is low (ca. 10%) 
. -

the. preparative method is the best that we have been able to develop. 

Further, we have been unable to prepare divalent silylamides of samar-

ium or ytterbium, both of which have accessible divalent oxidation 

states. 

The tetrahydrofuran in Eu[N(SiMe3]2]2(thf)2 can be 

displaced by 1,2-dimethoxyethane or bipyridine yielding yellow 

[(Me3Si)2N]2Eu(MeOCH2CH20Me) or [(Me3Si]2N)2Eu(Bipy), respectively. 

Both coordination complexes are soluble in hydrocarbon solvents from 

which they may be crystallized. The 1,2-dimethoxyethane complex 
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follows Curie behavior, XM = CM(T)-1, from 5 to 45 K wit~ CM = 8.82 

and ~eff = 8.43 B.M. The magnetic moment is similar to that found 

for the isoelectronic gadolinium(III) analogue (7.75 B.M. at 98 K)7 

which is consistent with a 8S7 /2 ground state. In contrast the 

base-free europium(III) silylamide, Eu[N(SiMe3)2J3' is a temper

ature independent paramagnet (T.I.P.); the temperature independent 

susceptibility being ~. 0.4 B.M. consistent with a 7FO g~ound 

state. In addition, the ytterbium(III) derivative, Yb[N(SiMe3)2J3' 

follows' Curie behavior (5-45 K) with ~eff = 3.10 B.M. ' 

Isolation of well-developed crysta~s of Eu[N(SiMe3)2J2(dme)2 

allowed us to carry out this first single crystal x-ray analysis of a 

molecular complex 'of europium(II) • 

. Positional parameters, distances and angles are listed in 

Tab 1 es I-II I. The 1 i st of thermal parameters and observed structure 

factors have been submitted as supplementary data. Figure 1a is an 

ORTEP ~iew providing the atom-labeling scheme. The view is along a 

crystallographic two-fold axis relating the two silylamide ligands and 

the two chelating ethers. 

Figure~ 1a and 1b illustrate the two conformations of the 

1,2-dimethoxyethane ligands that give rise to the disorder in the C(9) 

and C(10) atoms. ~ It is not apparent whether this disorder is static 

or dynamic, but the two structures represent two 'different puckered 

conformations for the five-membered chelate rings. Disorder in the 

rest of the 1,2-dimethoxyethane ligand is probably present, but the 

effects are not as severe and are absorbed in the anisotropic thermal 
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parameters; because of this disorder, bond distances involving this 

ligand are probably not as accurate as indicated (see experimental 

section). 

Figure 2 is a'stereochemical view of the coordination geometry 

about the six-coordinate europium(II) ion. The coordination poly

hedron cannot be described by a simple regular geometric figur~. The 
-

two bulky silylamide groups are surprisingly close to one another, 

resulting in a N-Eu-N angle of only 134.5°. Kepert has shown, f~om 

points-on-a-sphere repulsion energy calculations, that for six-

coordinate complexes of the typ~ M(bidendtate)2(unidentate)2' the 

unidentate ligands are pulled toge~her when the bidentate ~igands have 

small normalized bites. 13 Kepert defines the normalized bite of ~ 

chelating ligand as the distance between donor atoms in the chelate 

group, divided by the met~l-donor atom distance. It is the b"identate 

nature of the 1,2-dimethoxyethane ligands that prevents the two 

silylamide groups from repelling each other to a greater extent. The 

normalized bite of the 1,2-dimethoxyethane ligands in this complex is 

among the smallest known, 0.98. Clearly, repulsive interactions 

between coordinated atoms are more important in defining this detail 

of the structure than the overall steric bulk of the ligands. 

Bond angles and distances in the planar bis(trimethylsilyl)amido 
., . . 14-18 

ligands are comparable to those found 1n other structures. The 

Eu(II)-N bond distance is 2.53A, the fir'st such bond length determined, 

whereas the Eu(III)-N bond length !n;Eu[N(SiMe3)2J3 is 2.26A. The 

difference of 0.27A, is due mostly to the change in bond length with 

.. 
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oxidation state, estimated as O.23A from the ionic radii listed by 

Shannon. 19 The Eu(II)-O bond lengths in this structure are 2.638 

and 2.756~, and Kepert has shown that such a difference may accompany 

the bending distortion discussed above. These Eu(II)-O distances are 

in good agreement wi~h those reported in the EUC1 202H2020 structure, 

which range from 2.69A to 2.74~. 
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Table I. Positional Parameters~ 

Atom x y z 
,-

Eu 0 -.19015(2) 1/4 

N .1734 (3) .1341(2 ) .2411 (3) 

51(1) .2594(1) .1938(1) .2010(1 ) 

5i (2) .2009(2) .0436(1) .2727(2) 

0(1) .0133(3) -.1674(3) .4239(3) 

0(2 ) .0703(3) .3065(3) .3603(3) 

C(l) . 1972 (5) .2815(4) ,- . 1506 (5) 

C(2) .3524(6) .2350(6) .2873(6) 

C(3) .3372(5) .1520(5) .1110(5) 

C(4) .326(1 ) .0316(6) .3334(9) 

C(5) .108(1 ) .0042(6) .3459(9) 

C(6) .2080(8) -.0255(5) .1775(7) 

C(7) -.0497(6) .1275(5) .4815(5) 

C(8) .0375(6) .3821(5) .3781(7) 

C(9) .067(1) .2234(7) .4809(8) 

C(9' ) .1078(9)!?. . 1 962 (8) .457(1 ) 

C (10) .1376(8) .2657(7) .4212 (8)_ 

,II 
C(10' ) .092 (l)!?. .2813(8) .4533(8) 

H(l) .1623 .3076 .1950 

.. H(2) .1517 .2667 .1033 

H(3) .2466 .3145 .1284 

H(4) .3885 .1944 .3162 
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Table I (Continued) 

H(5) .3179 .2634 .3300 ~l 

H(6) .3976 .2677 .2588 

H(7) .2944 .1373 .0613 

H(8) .3726 .1087 .1336 

H( 9) . .3830 .1897 .0923 

H (10) .3288 .0619 .3859 

H( 11 ) .3773 .0476 .2957 

H(12) .3359 -.0208 .3486 

H(13) .0442 .0040 .3153 

H( 14) .1057 .0348 .3980 

H(15) .1261 -.0467 .3621 

H(16) .2588 -.0092 .1396 

H(l7) .1458 -.0268 .1448. 

H(l8) .2239 -.0750 .2002 

H(l9) -.0941 .1628 .5074 

H(20) -.0103 .1029 .5273 

H (21 ) - .0877 .0902 .4483 

H(22) -.0119 .3887 .4196 

H(23) .0260 .4155 .3288 
.. 

~(24) .1055 .3756 .4003 

~ere and in the fo 11 owi ng tables the number in parentheses is the 
estimated standard deviation in the least significant digit. 

bThe disbrdered atom pair has the same number, and the two positions 
are distinguished with a prime on one of them. 
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Table II. Interatomic Distances (A) 

Eu -2N 2.530(4) 

-20(1) 2.638(4) 

"-20(2.) 2.756(4) 

N -Si (1) . 1 .686 (5) 

-Si(2) 1. 685 (5) 

Si (l)-C(1) 1. 88( 1) 

-C(2) 1.89(1) 

-C(3) 1. 90 (1 ) 

Si (2J-C(4) 1. 88 (l,) 

-C(5) 1.83(1 ) 

-C(6) 1. 88(1) 

0(1) -C(7) 1. 42 (l ) 

-C(9) 1.47(1)' 

-C(9 1
} 1.43(1) 

0(2) -C(8) 1.42(1) 

-C(lO) 1. 44 (1) 

-c(1 0 I) 1. 48(1) 

C(9) -C(10) 1. 52 (1) 

,Ii C(9 1 )-C(lOI) 1.50(1 ) 
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Tabl e II 1. Selected Angles (deg. ~ 

N -Eu -N' 134.5 (2) 

N -Eu -0(1) 88.7(2) 

N -Eu -O(l) ,. 84.6(2) 

N -Eu -0(2) 91.7(2) 

N -Eu -0(2) , 122.7(2) 

O(l)-Eu -0(1)' 162.7(2) . 

O(l)-Eu -0(2) . 60.8(2) 

0(1 )-Eu -0(2)' 135.2 (2) 

0(2)-Eu -0(2)' 85.1(2) 

Eu -N -Si (1 ) 115.2(2) 

Eu -N -Si(2) 122.4(2) 

N -Si (1)-C(l) 110.5(3) 

N -Si (l )-C(2) 115.3(3) 

. N -S;(l )-C(3) 115.3(3) 

N -Si (2hC(4) 114.7(4 ) 

N -Si(2)-C(5) 112.0(4) 

N -Si (2) -C(6) 114.1 (4) 

Cn )-Si (1 )-C(2) 103.2(4) 

CO )-S; (l )-C(3) 105.9(4) 
:< 

C(2)-Si (1 )-C(3) 105.5 (4) 

C(4)-Si(2)-C(5) 106.5(6) 

C(4)-Si(2)-C(6) 102.6(5) 

C(5)-Si(2)-C(6) 106. 1 (6) 
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Table III (Continued) 

C(7)..;O(l) -C(9) 105 (1 ) 

C(7)-0(1) -C(9') 120( 1 ) 

C ( 8 ) - 0 ( 2) -'C (1 0 ) 122(1) 

C(8)-0(2) -CnO') 98{ 1 ) 

O(1)-C(9) -COO) 1 06( 1) 

0(2)-C(10)-C(9) 103 (1 ) 

0(1 )-C(9' )-C(10') 116(1) 

0(2)-C(10' )-C(9') 124(2) 

~rimed atoms inside the parentheses, i.e. C(9), C(9'), refers to a 
disordered pair. Primed atoms outside the parentheses, i.e. 0(1)', 
refer to the symmetrically equivalent atom at -x, y, 1/2-z. 
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FI GURE CAPT! ONS 

Fig. lao ORTEP drawing as viewed down the 2-fold axis. The primed 

atoms are related to the unprimed atoms by the 2-fold axis 

perpendicular to the drawing on the Eu atom. 

Fig. lb. ORTEP drawing showing the molecule in the other configuration 

due to the disorder in C(9) and C(lO). 

Fig. 2. ORTEP view of the coordination sphere about Eu(II). 
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Supplementary Materials for 

DIVALENT LANTHANIDE-CHEMISTRY; 
PREPARATION OF SOME FOUR.AND SIX COORDINATE 

BIS(TRIMETHYLSILYLAMIDO)COMPLEXES OF EUROPIUM(II) . 
. THE CRYSTAL STRUCTURE OF BIS[DI(TRIMETHYL

SILYL)AMIDO]BIS(l,2-DIMETHOXYETHANE)EUROPIUM(II) .. 
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DATA PROCESSr:JG FORNULAE 

I = C - (tC/2tbHB1+B2 ) 

o(B) = Hax[ (tC/2tb)(B1+B2)~' (tc/2tb) \31- B2 IJ 
oCr) = [C + 02(B)J~ 

r2 = (D·A/Lp)I 

o(~) = (DoA/Lp)a(I) 

F2 = E~/n a 

o(~) = [Ea2(r2)/nl~ 
a 

," 0" 2 2 ' 
S(~) = [ElF -~I /n(n-1)J~ a a 

o(~) = [a2(~) + (p~)2 + q2r~ 
F = (F2r~ 
o a' 

o(F) = F - [p2 - o(p2'))i whan a(~):§r2 or [a(~l~ 
o a o· 0 a a 

"'hen a( ~) > :r.2 a a 

. Lp = [cos229 + cos229J/[sin29 (1 + cos229 )J m m 

wtg = 1/c?(F) 

C = COunt3 recorded during a scan 

I = individual ra", intensity, 
background removed. 

td = scan count time 

tp = background co~~t ti~e 

B1 = individual background count 

a(B) = esti~ated st~ndard dev-
iation of the total back
ground count 

F = structure factor 

D = decay correction; an empir
ically applied correction 
obtained fro;J the fJ.uctua tions 
of the st.3.mb.rj 0 reflections. 

A = absorption correction 

Lp = Lorentz and polarization 
corrections 

e = monochro~ter angle 
m 

e = crystal diffraction angle 

S = scatter 

a = average 

q = additional wlcertainty that 
affects the weak intensities 

p = estimate of non;..statistical 
errors 

wtg = weighting factors in least 
squares 



Table of Thermal Parameters 

Atom a 
8,,- 822 833 812 813 823 

Eu 3.64(2) 4.08(2) 3.16(2) o ' .56 (1) 0 

N 5.3(2) 5.2(2) 4.2(2) 1.2(2) 1.2(2) I .6(2) 

Si( 1) 4.07(6) 6.91(9) 4.98(8) .46{7} .70(5) .40(8) 

Si(2) 9.2(1 ) 6.3(1) 8.4(1) 3.14(9) 3.1(1) 2.49(9) 

0(1) 6.4(2) 10.1(3) 4.6(2) -.6(2) . 1 (2) 1.6(2) 

0(2) 6.5(2) 7.6(3) 7.4(3) -.9(2) .9(2) -1.7(2) 
I 

C (1 ) 6.6(3) 6.0(3) 7.8(4) -.7(3) .3(3) 1.7(3) N 
0'1 
I 

C(2) 6.2(4) 12.8(6) 10.1(6) -.4(4) -2.6(4) -1.1(5) 

C(3) 7.0(4) 11.4(5) 8.3(5) .5(4) 4.3(3) .6(4) 

C(4) 17.8(9) 11.9(7) 17,,9(10) 7.0(7) -5.9(8) 4.1(7) 

C(5) 22.0(11 ) 8.9(6) 20.3(11) 4.5(6) 14.0(10) 6.7(7) 

C(6) 15.3(7} 6.1(4) 14.0(7) 2.7(4) 5.8(6) -.3(4) 

C(7} 9.7(5) 10.9(5) 5.5(4) 1.1(4) 2.9(3) 2.7(4) 

C(8) 8.8(5) 6.6(4) 15.7(8) -.8(4) .6(5) -2.7(5) 

.. ,i: 



t. 

Table of Thermal Parameters (Continued) 

Atom BQ 

C(9) 6.6(3) 

C(9 1
) 8.5(4) 

C(lO) 6.6(3) 

C(lO') 8.4(4) 

H 10.0£ 

~The anisotropic temperature factur has the form exp(-0.25(Bll~2~*2+2B12hka*Q*+ ... )). 

QThe isotropic temperature factor has the form exp(-B(sin8/>..)2). 

~ll 24 hydrogen atoms were assigned the same thermal parameter and not varied. 

I 
N 
......... 
I 



-28-

OBSERVED STRUCTURE FACTORS, STANDARD DEVIATICNS, AND DIFFE~ENCES (ALL ) 3.0) 
EU(N(SI(CH3)3)3)2.2(CH30CH2CH20CH3) FlO,O,O) • 370& 

FOB AND FCA ARE THE CBSERVED AND CALCULATED STRUCTURE FACTORS. 
SG- ES T IHATEO ST ANOAR [ DE VIA TION OF F CB. DEL = IFOBI - IFCA/. 
• INDICATES ZERO WEIGHTED DATA. 

l FOB SG DEL L FeB SG DEL L FOB SG DEL 'L FOB SG DEL L FOB SG DEL 
H,I(. 0, 0 7 293 6 2 . 11 148 8 -6 6 233 ~ 12 -7 15 29 -26· -21304 26 -21 8 203 6 3 12 17 49 6 7 489 10 13 -6 404 8 3 

'+ &56 14 15 9 127 & -7 H,l(a 0, 14 8 119 E -i4 -5 0 25 -19· 
G 590 12 20 10 174 7 -1 o 172 8 1 9 472 10 Z -If 368 8 -.. 
8 469 10 17 11 119 6 -z 1 291 7 -5 10 82 c: -16 -3 62 Z4 -8 

1D 323 6 -1 12 170 13 -2 2 162 7 -11 11 308 1 6 -z 510 10 27 
12 247 6 2 13 <39 8 -9 3 293 7 -0 12 66 Ie 8 -1 82 11 -6 
14 167 6 -1 14 99 11 -14 4 148 7 10 13 193 12 7 0 573 12 4 
16 158 7 -6 15 l1E 9 -1 5 222 8 -8 14 46 21 1 1 538 11 28 

H,I(. 0, 2 H,Ka 0, 8 6 127 13 -3 15 108 IS -10 2 520 11 -14 
o 894 18 36 o 568 12 -1 7 127 7 -2 16 37 42 -6· 3 361 8 25 
1 929 19 -9 1 168 4 3 8 74 9 -10 H,Ka 1, 3 If &01 12 -4 
2 187 5 -35 2 514 12 -10 9 109 7 1 -15 97 c: -1 ~ 358 7 7 ... 
3 657 13 -3 3 124 4 1 10 76 14 -0 -14 198 8 -6 E 607 13 10 
4 436 10 42 4 425 9 -10 H,I(. 0, 16 -13 84 IE -8 7 274 E -2 
5 828 17 24 5 22 26 17· 0 196 8 1 -12 305 1 <3 8 403 8 -6 
G 380 8 -7 6 341 7 -5 1 46 15 9 -11 141 e 5 <3 182 6 -15 
7 383 8 17 7 84 8 -11 2 181 5 -10 -10 2'0<3 E 6 10 269 E 0 
8 231 5 8 8 206 & -0 3 43 21 11 -<3 132 E <3 Jl 148 E 0 
9 186 5 -7 9 32 35 10 4 16& 6 1 -8 168 E 8 12 204 lit -3 

10 194 5 1 10 1 Sl 9 -12 5 38 30 5 -7 73 E -5 13 90 10 -4 
11 162 6 1 11 47 54 13 6 130 10 -5 -6 431 c: 10 14 105· 6 -16 
1211t4 7 -<3 12 Ilt7 9 6 7 53 14 16 -5 20 3£ 4 15 23 47 -30· 
13 172 11 -5 13 0 37 -13· 8 106 11 -5 -4 644 13 53 H,Ka 1, 7 
14 130 -8 11 14 113 11 -6 H,l(e 0, 18 -3 235 S 13 -15 169 E 2 
15 95 13 -19 H,I(. 0, 10 o 152 7 10 -2 59 15 22 -14 Ilt2 E 7 
1& 127 8 0 o 343 8 1 1 34 35 -7 -1 194 7 -2 -13 211 7 -4 

H,l(a 0, 4 1 225 5 -7 2 143 6 -& 0 417 S -38 -12 115 IE -1 
0 329 7 10 2 289 7 3 3 40 22 -9 1 210 E -9 -11 327 8 -6 
1 654 13 10 3 eo 11 2 4 135 6 5 2 6ttl 13 -6 -10 157 E -3 
2 358 8 2 4 178 5 -7 H,I(: 1, 1 3 412 c: 10 -9 276 6 -5 
3 593 12 39 5 116 5 -It -16 5 .. 19 -19 ,. 995 20 3 -8 138 E -20 
4 25 46 2 6 120 & 9 -15 18 ° 8 -2 5 284 E -18 -7 333 7 9 
5 651 13 1 7 117 6 3 -14 9 .. 9 -15 6 703 1~ 15 -6 192 5 7 
6 115 4 1 8 llt'3 5 Q -13 285 9 -1 7 204 c: 3 -5 408 8 -11 ~ 

7 353 8 17 9 58 23 12 -12 194 6 -3 8 458 10 -7 -4 238 5 3 
8 42 13 -15 10 156 If) -10 -11 376 8 -'+ 9 215 1 7 -3 467 10 0 
9 167 6 -3 11 88 8 -17 -10 186 S 2 10 378 e 10 -2 251 5 8 

10 35 1t4 0 12 91 8 -9 -9 399 9 1 11 156 7 -5 -1 538 11 5 
11 224 G 6 13 45 30 -15 -8 198 6 6 12 286 e 1 0 12 33 -39· 
12 Itl 27 22 H,K. 0, 12 -7 423 9 13 13 83 22 -1 1 437 9 -18 
13 226 9 2 o 247 6 -16 -& 288 7 -1 14 163 £ 4 2 153 4t -9 • 
1 .. 44 49 33 1 2~2 6 -8 -5 566 12 31 15 60 1: -2 3 405 e 7 
15 181 8 -3 2188 5 -2 -4 570 12 39 H,K. 1, S 4j 255 6 4 

H,I(. 0, 6 3 2~3 7 0 -3 57 58 -4 -15 12 3S -12 S 427 9 -1 
o 712 14 15 4 143 6 -6 -2 238 5 7 -14 2~3 E -6 E 232 £ -0 
1 583 12 -24 5 275 7 -14 -1 966 20 42 -13 65 24 2 7 389 8 -7 
2 1t35 9 4 6 75 14 8 1 942 19 -6 -12 309 c: -2 e 150 5 -11 
3 648 13 2 7 201t 6 5 2 232 5 -8 -11 85 11 14 9 234 7 -13 
4 234 5 3 8 78 15 -13 3 452 10 12 -10 312 1 -tt 10 89 8 13 
5 495 10 -1 9 158 6 -3 '+ 435 10 32 -9 40 Ie 8 ·11 196 E 9 
6 289 6 9 10 29 't4 -15 5 754 15 16 -8 2E2 E 4 12 76 1£ 18 
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STRUCTURE fACTORS CO~TJNU£O fOR 
EU(NCSICCH3)3)3)2.2CCH30CH2CH20CH3) PIlGE 2 

L fOB SG DEL L fOB SG DEL L fOB SG DEL L FOB SG DEL l FOB SG DEL 
13 103 lit 10 10 18<3 q -10 1 155 6 -5 H,K. 2, 4+ 8 209 5 -14 
14 53 17 -4 11 77 12 -2 2 10 3<3 8 -15 145 ~ -7 <3 21t6 E -6 

H,Ka 1, <3 12 13<3 6 -1 3 155 8 -8 -14 63 13 -2 10 198 E 4 
-14 19 49 -12· 13 84 9 17 ,. 50 21 41t -13 230 10 -1 11 248 8 -1 
-13 150 6 -12 H,K. 1, t3 5 177 7 1 -12 29 63 -6 12 164 c: -2 
-12 85 20 8 -11 59 13 23 6 0 41 -7·-11 352 E 0 13 172 c: 2 
-11 217 6 -13 -10 175 6 -6 H,K= 2, 0 -10 97 e 9 lit 83 11 -4 
-10 86 15 -7 -9 .24 53 21 '-16 169 9 9 -9 362 e -13 15 109 <3 -8 
-9 226 6 -9 -8 202 7 -2 -lit 212 6 8 -8 36 17 -5 H,Ka 2, 6 

" -8 121 6 1 -7 45 26 26 -12 369 6 5 -7 539 11 3 -14 185 7 -2 
. -7 157 5 1 ~6 235 6 -5 -10 494 10 9 -6 177 4 5 -13 38 32 -1 

-6 2ltl 6 -5 -5 a 39 -11 -8 562 11 la -5 617 13 -8 -12 288 8 -5 
-5 115 5 -3 -It 242 6 -0 -6 423 9 -27 -It 6 41 3 -li 22 50 -7· 
-4 62 11 6 -3 46 15 -5 -4 188 8 21 -3 410 Cl -2 -HI 413 <3 -11 
-3 166 5 -1 -2 222 6 -7 -2 101 12 2 -2 58 33 -11 -9 71 13 -15 
-2 98 5 1 -1 21 33 -28 0 282 6 -12 -1 608 12 21 -8 406 c: 11 
-1 376 8 1 0 253 6 1 2 509 11 32 0 351 e 13 -7 46 13 3 

0 191t 5 9 1 33 26 21 4 681 lit 91 1 516 11 -8 -6 482 10 -1~ 
1 .. 62 10 -lit 2 309 7 -7 6 578 12 -21 2 76 1: 6 -5 134 8 3 
2 101 It -2 3 18 31t 13 8 450 10 8 3 526 11 -6 -4 355 e -9 
3 503 10 -8 It 356 8 -5 10 383 6 -2 4 206 : 23 -3 108 4 1 
It 56 lit 5 5 35 46 -2 12 322 8 -2 5 685 14 10 -2 366 8 9 
5 1t27 9 -5 6 2E4 6 -1 14 219 6 5 .6 37 12 20 -1 itO <3 -5 
6 75 7 -9 7 22 48 -39 H,K· 2, 2 7 545 11 1 0 299 E -7 
7 375 9 6 8 177 8 5 -16 110 8 10 8 54 11 -4 1 156 4 -2 
8 31t 37 5 9 53 15 23 -15 102 9 -2 9 1t45 10 -4 2 286 E -6 
9 282 7 -3 10 136 8 -14 -14 138 10 3 10 19 36 9· 3 193 5 -1 

10 41 30 26 11 58 13 16 -13 193 11 -4 11 417 c; 5 4 276 E 12 
11 198 8 -2 H,I(. 1, 15 -12 227 7 1 12 37 64 36 5 63 12 13 
12 37 40 11· -9 142 10 10 -11 276 6 9 13 267 e -1 6 340 7 7 
13 132 9 6 -8 59 17 -1 -10 306 7 -5 14 13 3 <: . -2· 7 146 ~ -2 .. 
lit 47 52 42 -7 1 ~8 6 -2 -9 287 8 1 15 151 7 4 8 327 7 -6 

H,Ka 1, 11 -6 e4 13 1 -8 328 7 0 ' H, K= 2, 6 9 155 c: '+ 
-13 . 92 15 3 -5 144 6 0 -7 329 7 9 -15 167 e -4 to 2.98 7 1 
-12 128 7 4 -It 84 8 -4 -6 448 <3 ,. -lit 87 11.t 5 11 73 lE 1 
-11 101 8 4 -3 lE9 6 -4 -5 373 8 -5 -13 233 7 0 12 232 e 1" 
-to 135 6 -0 -2 101 9 '1 -.. 280 7 -3 -12 196 7 3 13 40 29 -It 

-9 168 9 2 -1 190 7 -3 -3 21~ 8 30 -11 335 7 4 14 161 10 5 
-8 10 It 7 -6 0 116 11 2 -2 493 10 -14 -10 237 E -4 H,K. 2, 10 
-7 109 6 14 1 178 10 -6 -1 36 41 6 -9 375 e 1 -13 83 10 -11 
-6 166 5 -10 2 149 8 o. 0 670 14 11 -8 223 E -5 -12 1't9 7 -6 
-5 58 15 -12 3 152 10 3 1 76 20 -8 -7 't05 ~ 6 -11 1't7 8 -7 
-4 101 6 21 4 162 6 -1 2 277 6 -8 -6 289 e 1 -10 241 7 ~4 ... -3 140 5 6 5 144 7 -5 3 170 11 20 -5 405 e 9 -9 168 8 3 
-2 157 5 -12 6 123 6 -2 4 694 14 47 -4 293 e 4 -8 265 7 9 
-1 245 6 -4 7 122 8 -8 5 450 9 0 -3 188 c: 8 -7 294 7 -13 .. 

0 Z70 6 -3 8 127 6 7 6 512 11 18 -2 372 E 16 -e 278 E -10 
1 229 6 5 9 106 7 10 7 200 5 10 -1 301 E 20 -5 280 E -2 
2 310 7 1 H,K. 1, 17 8 477 10 13 0 315 1 -6 -4 321 7 -0 
3 181t 5 -7 -6 35 33 17 9 247 7 -0 1 195 5 6 -3 163 ~ -7 <# 

4 329 7 -1 -5 91 9 7 10 36'+ 8 1 2 79 c; -7 -2 370 8 0 
5 217 5 -4 -4 38 39 2· 11 279 7 2 3 229 : 7 -1 230 5 -6 
6 314 7 -10 -3 138 6 10 12 275 7 9 4 197 c: -7 0 352 e -3 .. 
7 223 6 1 -2 35 27 11 '13 200 7 -o. 5 159 Ij -2 1 20g 5 6 
8 211t 6 12 -1 145 6 -4 14 1&7 7 6 6 358 e 2 2 293 7 10 
9 176 8 -18 0 0 34 -12· 15 107 10 4 7 279 e -14 3 234 5 8 
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STRUCTURE FACTORS CO~TINUEO FOR 
EU(N(SI(CH3)3)3)2.2(CH30CH2CH20CH3) P~GE 3 

L FOB SG OEL L FeB SG OEL L FOB SG DEL L FeB SG DEL L FOB SG DEL 
4 210 6 0 9 164 6 7 18 121 7 -7 2 491 10 20 -2 27 28 -7 
5 260 6 -7 10 65 18 -10 11 216 6 8 3 208 ~ 24 -1 564 12 -5 -6 314 7 -5 H,Il= 2, 16 12 119 20 -5 4 309 E 10 0 70 (, .. 
7 205 6 2 -8 145 6 5 13 228 7 10 5 163 ,. 3 1 359 8 -5 
8 331 7 -6 -7 25 42 -9 14 76 17 -8 6 214 ~ -4 2 16 32 6· 
9 150 12 7 -6 139 7 6 15 179 6 1 7 87 E -10 3 339 7 1 

10 234 6 -2 -5 Itl 2D 12 H,K= 3, 3 8 218 E 6 4 74 1 2 
11 151 6 -8 -4 168 6 9 -15 71 12 4 9 32 41 -9 5 296 E 3 
12 158 6 9 -3 58 13 -1 -14 127 10 0 10 249 . 7 -1 6 144 5 -6 
13 98 20 -1 -2 181 5 -2 -13 77 16 -4 11 48 20 -10 7 317 7 -0 

H,K. 2, 12 -1 53 13 -6 -12 229 11 3 12 280 e 4 8 101 7 8 
-12 2 46 -30· 0 leo 7 4 -11 169 6 5 13 55 24 11 9 247 E 2 
-11 185 7 4 1 46 15 -3 -10 259 6 1 14 180 E 1 10 75 20 -o. 
-10 64 11 2 2 134 7 -3 -9 223 5 1 15 37 40 14· 11 202 7 -5 
-9 213 6 2 3 13 9 10 -8 507 11 -0 H,K. 3. 7 12 72 10 2 
-8 101 10 5 4 126 7 8 -7 348 8 6 -14 89 10 10 13 165 Cj Z 
-7 282 7 -4 5 66 13 9 -6 782 16 11 -13 137 ~ 6 H,K. 3, 11 
-6 46 47 15 6 155 7 -1 -5 675 14 39 -12 59 13 -14 -12 140 7 -1 
-5 318 8 6 7 54 23 2 -4 511 10 -21 -11 214 13 -11 -11 101 7 14 
-4 21 38 6 8 174 8 7 -3 732 15 32 -10 184 7 -12 -10 199 E 4 
-3 261 6 -3 H,K8 2, 18 -2 359 8 -21 -9 192 r: 5 -9 137· 8 6 --2 67 8 -2 -4 83 9 -12 -1 62D 13 0 -8 211 r: -4 -8 258 9 -2 --1 236 6 -2 -3 12 20 6 0 920 19 3 -7 273 E -5 -7117 8 4 

0 53 13 -7 -2 87 a -12 1 55 28 -38 -6 276 e 3 -E 399 Cj -2 
1 243 6 -1 -1 52 20 -15 2 596 12 2 -5 338 1 -4 -5 160 5 3 
2 1t9 12 -5 0 91 '8 1 3 493 10 38 -4 256 e 5 -4 423 9 0 
3 296 7 -4 1 89 12 6 4 370 8 -2 -3 310 7 8 -3 248 E 3 
4 40 26 34 2 99 7 -1 5 193 5 -4 -2 272 e -7 -2 431 9 -10 
5 284 6 -3 3 81 111 -3 6 242 5 2 -1 464 10 -0 ,-1 209 E -2 
6 27 35 11 4 102 9 2 7 171 5 3 0 318 1 6 0 337 7 4 
7 221 7 7 H,K- 3, 1 8 141 5 -6 1 348 7 -0 1 119 8 8 
8 23 36 -6 :'15 109 9 -3 9 118 6 13 2 405 e 6 2 300 7 -3 
9 198 6 -3 -14 0 39 -37· 10 238 6 8 3 191 ~ -10 3 85 7 -9 

10 0 46 -10·-13 180 13 0 11 74 11 -1 4 215 E -5 4 283 7 -3 
11 169 6 -7 -12 EO 19 -1 12 243 8 -2 5 240 ~ 4 5 59 10 -8 -12 • 40 29 22 -11 246 6 -1 13 102 10 11 6 91 7 -8 6 219 E -2 

H,K8 2, 14 -10 18 37 -4· 14 163 7 -1 7 244 E -11 7 70 19 -3 
-10 96 9 -8 -9 285 6 13 15 72 18 -13 8 152 ~' 0 8 146 lit -4 --9 159 7 -6 -8 58 11 3 H,K- 3, 5 9 221 E 2 9 70 30 -4 
-8 92 14 -15 -7 487 10 1 -15 24 46 -0· 10 156 E -1 10 145 E -4 
-7 192 6 -13 -6 142 4 3 -14 134 8 -1 11 240 7 -5 11 65 17 9 
-6 105 9 -0 -5 579 12 12 -13 65 12 2 12 1~7 7 -3 12 132 «; 2 
-5 204 7 4 -4 154 10 23 -12 167 12 -5 13 179 E -7 H, Ka 3, 13 
-~ 97 17 12 -3 679 14 12 -11 91 9 -3 14 95 c: -4 -11 60 13 12 
-3 133 1 -8 -2 88 1~ 16 -10 285 7 '+ H,K8 3, 9 -10 140 10 10 
-2 95 7 6 -11016 22 lit -9 111 8 4 -13 148 E 3 -9 56 lE 8 
-1 61 16 -0 0 127 5 19 -8 380 8 -1 -12 53 lE 3 -8 179 E -5 

11 102 7 -0 1 348 7 -20 -7 306 1 -1 -11 234 f -14 -7 39 49 -11 
1 88 8 -7 2 84 11 -6 -6'704 14 16 -10 9 53 -23· -E 223 7 2 
2 91 8 6 3 113 11 29 -5 258 6 2 -9 323 7 5 -5 61+ 23 2 
3 161 10 2 4 50 19 19 -4 598 12 8 -8 15 37 -18 -4 256 E 0 ,. 61 15 1 5 330 7 -21t -3 122 6 -10 -7 409 ~ -10 -3 71 9 6 
5 138 6 0 6 48 11 2 -2 705 14 21 -6 66 Hi -2 -2 206 E -4 
6 89 7 -1 1 314 8 3 -1 233 6 -3 -5 582 12 -11 -1 106 E 12 
7 118 9 6 8 48 12 -4 () 724 15 21 -4 75 7 -0 0 156 E 2 
8 58 12 -12 9 255 6 11 1 2&1 6 0 -3 635 13 4 1 107 E -13 
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STRUCTURE fACTORS CO~TINUEO FOR 
EU(N(SICCH3)3)3)2.2CCH30CH2CH20CH3) P~GE I. 

l fOB SG DEL L fClB SG DEL l FOB SG OEl l FOB SG DEL L FOB SG DEL 
2 205 7 -~ 10 223 6 -11 5 381 8 9 1 83 I: -1 ~ 96 10 8 .. 
3 82 8 6 12 1l!3 IS 7 6 43 11 31 2 555 11 -9 r: 230 E 6 .. 
4 185 5 -2 14 143 7 5 7 179 5 4 3 114 4 9 6 102 12 9 
5 31 48 -12 H,l(s 4, 2 8 157 4 10 4 521 11 -lAt 7 172 E 0 
6 10& 8 -9 -15 98 9 -it 9 156 12 6 5 31 31 ~2 a 70 1E -8 
7 0 38 -18·-14 lE8 7 6 10 37 37 5 6 422 9 -11 9 151 E '+ 
8 128 6 -3 -13 141 8 -2 11 194 9 -10 7 0 31t -23" 10 33 37 8 
9 30 46 14 -12 244 8 1 12 38 56 2 6 214 1 -E 11 111 8 -11 

10 157 6 -3 -11 l .. e 9 -3 13 149 8 6 9 46 25 20 H,Ks It, 1~ .. 
11 50 23 12 -10 2e5 7 6 14 55 16 26 10 181 10 -6-Hl 63 lit 6 

H,K. 3, 15 -9 68 10 -10 H,KIJ 4, 6 11 11 4~ 9" -9 89. 9 -2 
-9 112 9 1 -8 2J8 6 -1 -14 108 13 6 12 155 E -2 -8 53 13 -9 
-8 110 1 1 -7 279 6 -8 -13 96 8 16 13 0 40 -8· -7 11 .. 10 2 
-7 126 6 9 -6 324 7 -2 -12 165 8 -5 H,Ks 4, 10 -E 15 13 -1 
-6 137 7 14 -5 3 C31 8 11 -11 85 20 6 -13 81 c: 3 -5 132 . E -0 
-5 120 6 -2 -4 323 7 8 -In 100 10 -4 -12 133 7 -1 -4 84 17 -12 
-4 161 5 1 -3 2Jl 6 -3 -9 138 6 -7 -11 110 1 -1 -3 213 6 -4 
-3 148 7 -3 -2 5E8 12 -8 -8 114 6 12 -10 162 7 -3 -2 116 12 -1 
-2 154 6 1 -1 229 6 -31 -7 211 5 -2 -9 109 11 4 -1 236 1 12. 
-1 14& 10 -7 0 421 9 -29 -6 318 1 5 -8 112 11 -2 0 140 10 -4 

0 123 6 6 1 691 1'+ 0 -5 269 6 ;"4 -7 136 E -12 1 274 7 -3 
1 131 12 -16 2 389 8 13 -4 342 7 -6 -6 192 E -12 2 124 9 3 
2 125 10 -2 3 551 11 14 -3 218 5 -11 -5 113 c: 3 3 254 a -1 .. 
3 97 13 -1 4 321 7 -6 -2 341 8 -5 -4 301 7 6 .. 110 £: -2 
4 112 6 9 5 ·440 9 6 -1 569 12 5 -3 224 E -10 r: 181 E 5 .. 
5 108 7 -6 6 212 5 -22 0 433 9 -2 -2 406 c: -12 E 116 9 -6 
6 48 20 -13 1 lE5 5 0 1 565 12 16 -1 331 1 -3 7 141 E 8 
1 126 6 6 8 196 S 7 2 274 6 -1 0 331 1 -5 8 102 7 12 
8 77 11 5 9 158 5 1 3 628 13 8 1 251 E -4 <3 92 10 -23 
9 131 9 ,. 10 B4 9 -6 .. 276 1 -3 2 264 E 2 H,K. It , 16 

H,l(a 3, 17 11 lE6 6 -2 5 420 9 -11 3 211 E 0 -7 49 lE 6 
-6 31 44 16 12 107 8 4 6 260 7 15 4 228 5 9 -6 133 E 9 
-5 159 6 2 13 110 7 10 7 331 7 -5 5 UI5 5 -2 -5 41 29 5 
-4 57 12 36 14 93 12 1 8 125 6 4 6 192 c: .-2 -4 156 E 2 .. 
-3 187 6 -2 15 67 14 -10 9 201 7 -2 7 139 E -1 -3 42 18 -12 
-2 0 36 -10· H,I(. 4, 4 10 154 6 18 8 144 E 1 -2 186 5 13 
-1 182 7 8 -15 182 7 -8 11 195 11 0 9 90 23 -0 -1 43 18 7 

0 3,+ 36 9 -14 16 39 1 12 103 14 -8 10 81 e -"+ 0 188 E 2 
1 160 6 -1 -13 229 9 6 13 139 6, 6 11 84 Cl -1 1 33 3S -13 

.2 51 14 19 -12 55 65 -0 1 .. 76 17 5 12 e7 12 -13 2 177 5 -1 
3 134 11 9 -11 2e4 t) -3 H,Ks 4, 8 H,K- It, 12 3 4. 17 7 
It 55 13 13 -10 55 13 .. 9 -14 134 8 -0 -11 137 E 4 .. 163 7 4 
5 107 7 0 -9 271 6 5 -13 21 38 -6·-10 0 itS -6· 5 38 2£ 32 

H,Ka It, 0 -8 84 7 8 -12 159 6 4 -9 155 E -9 e 126 S -5 
-14 159 6 2 -7 482 10 -1 -11 0 36 -6· -8 26 3E 23 7 46 23 41 
-12 264 7 -2 -6 27 2B 25 -10 169 13 1 -7 201 € 2 H,K- 4, 16 
-10 131 6 -6 -5 583 12 8 -9 83 9 -9 -6 Itl 63 5 -1 56 14 6 
-8 93 11 -1 -4 94 4 -4 -8 140 7 2 -5 229 E 10 o 120 8 8 
-6 326 7 3 -3 391 8 -1 -7 89 10 7 -4 57 1: 14 1 ,+3 20 -2 
-4 767 16 41 -2 279 6 11 -6 288 6 -6 -3 267 E -7 H, K= 5, 1 
-21045 22 -8 -1 658 13 -4 -5 75 7 -9 -2 122 1 -2 -15 184 10 -9 
o 702 14 -37 0 110 5 3 -4 368 B 7 -1 296 1 8 -14 71 16 -7 
2 355 8 -13 1 772 16 -8 -3 59 9 6 0 79 e -9 -13 273 7 -2 
'+ 483 10 -16 2 25 37 16 -2 545 11 -15 1 312 7 -2 -12 137 15 -2 
6 562 12 -5 3 605 12 18 -1 66 11 -1 2 75 if -3 -11 375 8 -8 
8 397 8 17 4 46 8 -0 n 594 12 -5 3 311 7 5 -10 128 7 0 
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STRUCTURE FACTORS CO~TINUEO FOR 
EU(N(SI(CH3)3)3)2.2(CH30CH2CH20CH3) P"GE 5 

L FOB SG DEL L FeB SG OEL l,. FOB SG DEL L FOB SG DEL L FOB SG OEL 
-9 320 7 3 -14 212 6 -1 12 57 27 -11 -9 16 42 12 E 1t51t \ 9 3 
-8 223 5 4 -13 94 10 -8 13 122 7 10 -8 192 E 3 8 258 E 1 
-7 328 7 1 -12 234 6 -1 H,K: 5, 9 -7 0 4E -194 10 263 7 -18 
-6 272 6 -2 -11 129 13 3 -13 19,+ 8 3 -6 179 s: 5 12 263 e 3 J 

-5 251 6 9 -10, 279 6 1 -12 1t2 43 -4 -5 28 52 -19 1/t 159 Cj -7 
-It 266 6 -9 -9 69 15 -8 -11 202 8 -8 -It 191 7 -5 H, K. E. 2 
-3 518 11 -2 -8 2E7 6 -6 -ltl 81 23 3 -3 0 45 -15 4-1,. 108 lit -11 
-2 278 6 1.3 -:-7 102 7 -It -9 170 11 -5 -2 211 E 9 -13 192 7 :. 
-1 624 13 7 ';'6 360 8 9 -8 73 19 -2 -1 7 39 -64 -12 183 10 -3 

0 376 8 2 -5 28 29 14 -7 138 8 0 0 269 E -6 -11 253 9 -10 
1 551 11 25 -It Ilt5 5 -23 -6 95 7 14 1 21 39 16 -10 211 E It 
2 455 9 -3 -3 99 5 -2 -5 18Z 5 17 2 331 1 -9 -9 304 . 7 1 
3 571 12 7 -2 2E6 6 -2 -4 94 6 2 3 a 5~ -94 -8 233 E 5 
4 4Q4 8 -11 -1 139 4 -5 -3 187 5 1 It 270 E 11 -7 SitS 11 1 
5 672 14 -17 0 439 9 -7 -2 213 5 9 5 'f6 31t -2 -6 353 e 18 
6 289 6 -6 1 31 14 9 -1 243 6 -3 6 218 E 5 -5 400 8 -5 
7 568 12 5 2 513 11 12 0 235 6 -1 7 50 14 8 -4 300 7 -3 
8 131 6 8 3 101 4 6 1, 238 6 3 8 198 E 6 -3 317 7 8 
9 301 7 -12 4 568 12 -5 2 108 5 -2 9 31 38 2 -2 287 6 -8 

10 126 7 -1 5 211 6 12 3 277 6 -1 H,t(a ~, 15 -1 387 8 6 
11 251 8 -1 6 515 11 7 It 97 7 2 -8 79 11 -19 0 212 5 12 
12 74 29 -3 7 26 33 -29 5 261 6 -4 -7 123 E 8 1 421 9 2 
13 149 6 1 8 366 8 2 6 77 8 1 -6 73 lQ -3 2 227 5 -0 
14 53 17 15 9 52 15 -3 7 271 6 -1 -5 129 E -6 3 160 s: -10 .. 

H,t(= 5, 3 10 2E6 8 -5 8 27 54 -5 -It 77 8 -2 4 208 5 -19 
-15 93 19 1 11 16 17 -4 9 205 9 4 -3 164 5 9 5 2 .. 4 e -3 
-14 205 9 -3 12 202 6 11 10 31 36 -3 -2 58 11 -1 6 336 7 3 
-13 128 8 12 13 0 46 -48 4 11 158 7 3 -1 159 e -3 7 241 E 5 
-12 303 9 2 14 105 8 1 12 0 itS -41 4 0 55 13 -19 8 241t 6 7 
-11 145 7 4 H,l(a 5. 7 H.Ke 5, 11 1 172 E -1 9 226 E -9 
-10 299 7 -2 -14 101 9 2 -12 123 7 -7 2 99 7 -9 10 212 8 -6 
-9 57 12 -30 -13 Ig0 7 -2 -11 123 9 8 3 160 ~ 8 11. 224 7 4 .. 
-8 333 7 -8 -12 E5 14 -9 -10 148 8 -1 It 74 12 -3 12 205 7 3 
-7 9 42 ~114-11 231 6 -6 -9 123 6 8 5 164 E 4 13 122 8 -4 
-6 320 7 14 -10 1"15 16 6 -8 138 6 -12 6 83 e 6 lit 127 7 3 
-5 23 29 9 4 -9 215 6 4 -7 96 14 -8 7 112 lit -7 H,t(s E, It 
-4 138 4 -10 -8 103 13 8 -6 129 7 0 H.Ks 5, 17. -14 4 39 -114 
-3 61 5 15 -7 285 6 -7 -5 103 9 11 -4 0 36 -224 -13 194 6 -2 
-2 294 6 20 -6 133 7 -5 -4 63 12 -12 . -3 100 e -12 -12 0 42 -24 
-1 71 13 -3 -5 3g2 8 12 -3 140 7 -10 -2 35 35 22 -11 269 9 -6 

0 447 9 -9 -4 80 6 3 -2 96 7 12 -1 90 8 4 -10 91 12 3 
1 87 9 1 -3 325 7 -7 -1 107 6 -2 0 15 3E 7 -9 334 7 5 
2 436 9 26 -2 103 5 -3 a 151 5 -1 1 99 1 -1 -8 67 9 26 '. 3 254 6 -0 -1 ItOD 8 0 1 140 5 5 2 0 3S -3 4 -1 4~1 9 6 
4 477 10 9 0 185 5 3 2 177 6 2 3 104 lQ -12 -6 74 9 It 
5 116 5 -14 1 369 8 1 3 189 6 -0 H,Ks E, 0 -~ .. 346 7 ,It 

0 475 10 -3 2 265 6 -5 4 176 5 9 -14 213 E 2 -4 48 11 -13 ~ 

7 261 6 9 3 442 9 -12 5 192 6 -1 -12 370 8 -11 -3 235 5 0 
8 296 7 4 It 224 6 -10 6 175 8 -2 -10 432 c; 1 -2 66 6 13 
9 157 7 -8 5 526 11 17 7 197 8 4 -8 620 13 -12 -1 395 8 -8 

10 280 7 -11 6 173 5 -4 8 171t 10 2 -6 743 1~ -13 0 68 9 2 
11 119 24 2 7 351 8 9 9 147 6 18 -4 550 11 -3 1 364 e 14 
12 200 6 6 8 115 5 5 10 140 7 -4 -2 549 11 -6 2 137 It 5 
13 73 11 -2 9 234 8 15 11 79 11 -1 0 538 11 17 3 259 6 2 
14 102 9 2 10 107 13 4 H,Ka 5, 13 2 426 Ii -1 It 16 31 10 4 

H,Ks 5. 5 11 177 6 -1 -10 168 6 7 It 311 7 0 5 375 8 -10 
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STRUCTURE FACTORS CO~TINUED FOR 
EU(.CSICCH3)3)3)2.2(CH30CH2CH20CH3) F IlGE 6 

L FOB SG DEL L FOB SG DEL L Foa SG OEL L FOB SG OEl l FOB SG OEL 
6 95 9 -5 5 35 39 31 -8 63 10 3 13 161 E -5 12 145 1 2 
7 376 a -9 6 201 6 -10 -7 200 8 10 H,I(- 1, 3 13 '+2 50 -2 
6 3'+ 39 7 7 54 13 0 -6 98 13 2 -14 86 13 2 H,I(- 7, 7 
9 330 7 -15 8 229 6 13 -5 178 6 3 -13 43 2f -Ui -13 152 E 3 

ID 49 25 18 9 26 41 -24 -4 112 10 -10 -12 172 e -2 -12 62 18 -6 
11 295 8 -2 10 202 6 -1 -3 161 5 2 -11 62 2S 3 -11 154 E -10 
12 37 40 26 11 63 12 39 -2 133 6 16 -10 191 s· 6 -10 147 E 7 
13 181 6 -1 12 176 6 9 -1 106 9 2 -9 109 1 -6 -9 186 8 -10 

H,K- 6, 6 H,K- 6, 10 0 113 10 -1 -8 254 E .. -8 158 9 8 
~ -lit 126 13 12 -12 127 7 2 1 134 6 -5 -7 206 E 6 -7 273 E 2 

-13 165 6 0 -11 109 9 9 2 86 12 15 -6 416 «: 0 -E 121 E -2 
-12 166 7 -2 -10 168 6 2 3 106 12 1 -5 298 7 -7 -5 376 8 1 
-11 2ltO 7 -3 -9 135 6 -0 4 82 8 5 -4 438 c: -8 -4 161 c: -3 0# 

-10 162 14 -2 -8 171 7 -8 5 89 8 0 -3 223 ~ -3 -3 325 1 -1 
-9 341 7 -4 -7 123 14 -3 6 79 12 1 -2 5't3 11 -2 -2 243 E -2 
-6 222 6 -22 -6 17<3 9 11 7 113 10 0 -1 193 S 5 -1 317 7 2 
-7 334 7 -9 -5 107 6 13 8 55 15 -7 0 576 12 -6 0 168 5 -3 
-6 317 7 3 -4 203 6 -5 H,I(- 6, 16 1 206 E -7 1 212 5 -11 
-5 386 8 -7 -3 46 18 14 -5 54 15 26 2 416 c: -it 2 86 7 5 
-4 207 5 1 -2 147 5 -3 -'+ 165 6 11 3 188 S -12 3 166 S -6 
-3 330 7 3 -1 99 6 8 -3 18 36 -12 4 250 E -12 " 37 20 -6 
-2 200 6 12 0 71 11 .. -2 137 6 11 5 128 E -2 5 166 6 -1 
-1 321 7 -9 1 76 12 -15 -1 33 39 8 6 246 E 5 6 61 11 9. 

0 241 5" 3 2 149 5 -9 0 100 7 10 7 102 c: 14 1 100 8 -6 
1 152 4 11 3 77 10 1 1 41 20 -2 8 lS". E 3 8 78 20 -15 
2 145 4 -9 4 20e 7 -4 2 90 9 10 9 27 4't -20 4 9 127 9 7 
3· 119 5 -4 5 1111 7 -10 3 17 36 -18 10 238 e 4 10 76 10 5 
4 269 6 -6 6 210 7 -5 4 106 7 -1 11 91 14 3 11 119 10 -6 
5 113 6 3 7 123 10 7 H,I(. 7, 1 12 165 E -6 12 51 18 -8 
6 270 6 -15 8 184 9 -5 -14 49 50 3 13 73 23 -2 H,Ke 7, 9 
7 184 6 7 9 101 7 -3 -13 150 6 -6 H,K= 7, 5 -12 82 12 17 
a 193 6 6 10 158 7 -2 -12 91 15 -14 -13 43 23 20 ~11 131 7 1 
9 178 7 -6 11 C;lt 9 -to -11 213 8 -6 -12 150 E -2 -10 35 3E -12 

10 174 6 -9 H,K- 6, 12 -10 105 20 -3 -11 57 13 2 -9 205 7 -5 
11 152 6 -10 -10 «:6 8 8 -9 178 6 -9 -10 261 E 5 -8 30 38 -8 
12 132 7 -3 -9 lC!2 9 -6 -8 162 5 0 -9 35 31 10 -7 270 E 1 
13 99 9 -6 -8 113 6 7 -7 423 9 -4 -8 331 1 0 -6 68 15 1 

H,KB 6, 8 -7 218 6 2 -6 211 5 0 -7 116 E 2 -5 357 8 -5 
-13 29 44 2711- -6 75 11 "4 -5 537 11 -7 -6 401 8 0 -4 38 21 -7 
-12 229 7 1 -5 218 6 -1 -4 127 7 5 -5 154 c: -3 -3 355 e -15 ~ 

-11 16 50 311- -It 114 7 10 -3 521 11 -8 -4 402 c; 2 -2 33 27 27 
-10 286 8 2 -3 197 8 7 -2 88 5 1 -3 202 S -2 -1 330 7 1 
-9 36 48 9 -2 119 6 11 -1 361 8 6 -2 495 10 -2 0 24 32 -7 
-6 Z90 7 -7 -1 111 5 10 D 99 It 1 -1 236 ;; .. 1 285 7 -3 0# 

-7 21 35 -214 0 55 23 14 1 328 7 -0 0 470 10 -8 2 43 15 21 
-6 371 8 11 1 218 6 -11 2 74 6 5 1 213 5 -8 3 289 7 7 
-5 38 21 18 2 55 24 -8 3 241 6 -12 2 249 e 7 4 25 3~ -23" 
-4 361 8 2 3 212 6 1 .. 31 23 16 3 188 5 7 5 229 6 1 
-3 20 41 0 4 56 22 33 5 318 7 3 ,. 152 c -1 6 12 57 -33 4 

J 

-2 274 6 -2 5 116 6 2 6 51 14 -5 5 209 e 7 7 161 E -2 
-1 73 9 11 6 32 34 15 7 206 5 14 6 154 1 -3 8 0 40 -9 4 

0 186 5 5 7 176 6 5 8 28 35 -26 7 82 C3 -5 9 131 E .. 
1 78 7 -2 8 41 41 20 9 93 12 -33 8 154 7 -14 10 0 40 -254 

2 127 8 -8 9 167 6 -2 10 99 17 1 9 86 18 0 11 117 7 -9 
3 33 42 5 10 29 43 -1 11 231 6 12 10 179 Cj -2 H, K- " 11 
It 201 5 -2 H,KB 6, 14 12 51 20 -16 11 70 21 -3 -10102 40 -16 



-34-
STRUCTURE FACTORS CO~TINU£O FOR 

EU(NCSI (CH3)3)3)2.2CCH30CH2CH20CH3) P~GE 7 

L FOB SG OEL L FIlB SG OEL L FOB SG DEL l FOB SG DEL l FOB ~G DEL 
-9 97 10 -5 -6 182 5 -3 5 336 7 2 10 124 ~ -1 -13 195 E -1 
-8 179 6 -1 -4 223 5 -I 6 66 10 20 11 50 lE 41 -12 4& 28 -10 
-7 134 6 2 -2 3~5 8 -8 7 221 7 -3 H,Ka 8, 10 -11 211 E 2 
-€I 225 6 0 0 354 6 1 8 37 59 -3 -10 122 7 2 -10 43 21t 3 
-5 166 6 6 2 364 8 -11 9 170 9 3 -9 99 11 -7 -9 179 7 '+ 
-4 246 7 -6 4 441 9 -12 10 30 "'6 214 -8 148 E 2 -8 52 3S 7 
-3 233 6 2 6 439 9 10 11 133 7 2 -7 120 E 0 -7 2&1 E -3 
-2 265 6 7 8 136 7 -9 12 20 49 19 -6 207 E 6 -6 36 43 -20 
-1 187 6 1& 10 156 6 -5 H,K= 8, 6 -5 171 9 -11 -5 193 E -2 

0 294 7 -4 12 112 8 -13 -12 81 10 -11 -4 260 IE: -10 -4 16 36 1 
1 142 6 -7 H,K. 6, 2 -11 124 8 2 -3 186 8 2 -3 181 5 5 
2 237 7 10 -13 51 23 -24 -10 107 7 -3 -2 260 8 6 -2 85 1 -2 
3 110 8 -7 -12 161 7 7 -9 13,. 9 0 -1 230 E -3 -1 241 E -2 
4 192 8 1 -11 105 7 -11 -8 143 7 7 0 278 1 10 0 154 5 -2 
5 64 23 -12 -10 125 10 -2 -7 82 15 -3 1 182 7 6 1 265 6 -3 
6 144 6 3 -9 67 14 -9 -6 177 5 9 2 280 7 5 2 128 E -8 
7 62 11 -3 -8 152 6 -0 -5 118 6 -1 3 149 E 6 3 269 6 1 
8 110 7 3 -7 109 7 -5 -4 166 6 -8 4 216 11 0 4 105 6 -11 
9 53 14 6 -6 2E5 6 -7 -3 181 5 2 5 153 7 -5 5 357 8 6 

10 104 8 -1 -5 4g 12 5 -2 214 5 1 6 168 c; 8 6 145 E 15 ~ 

H,l(a 7, 13 -4 3ltl 7 -2 -1 333 7 2 7 84 Ii -13 7 235 8 -6 
-9 5 37 -164 -3 165 5 -2 0 235 6 -0 8 116 8 3 8 95 19 3 
-8 167 6 -11 -2 389 8 -1 1 342 8 -5 9 61 13 -15 9 196 7 9 
-7 28 37 5 -1 314 7 -2 2 172 5 5 H,Ka e, 12 10 87 12 6 
-6 207 6 10 0 403 6 -3 3 266 6 -12 -9 138" e 6 11 171 7 11 
-5 45 18 3 1 326 7 0 ,. 200 6 5 -8 34 41 12 12 53 23 6 
-4 216 6 -4 2 379 8 -10 5 226 6 -12 -7 147 E 1 H, K= 9, 3 
-3 61 11 25 3 230 6 -10 6 133 6 -5 -6 37 24 16 -12 216 11 -4. 
-2 200 7 -0 4 3El 8 -10 7 177 10 -10 -5 185 7 3 -11 132 E 3 
-1 81 8 -8 5 235 6 -6 8 61 14 -9 -4 o 37 -11 4 -10 219. E -3 

0 202 6 1 6 317 7 14 9 135 6 -4 -3 199 c: 4 -9 128 8 -13 .. 
1 45 17 -8 7 146 6 -Ui 10 88 8 10 -2 0 It~ -74 -8 268 lit 18 
2 164 6 5 8 104 8 -10 11 94 10 3 -1 233 E -4 -7 120 12 -8 
3 40 42 23 9 125 10 8 H,K= 8, 6 0 50 38 28 -E 256 1 -5 
4 96 7 -5 10 110 7 -0 -12 144 10 -0 1 226 E -8 -5 137 8 -9 
5 18 35 -44 11 105 8 -6 -11 33 37 -1 2 42 47 -1 -4 122 5 5 
6 92 10 -6 12 89 9 7 -10 131 6· -1 3 189 e 2 -3 103 8 -17 
7 57 12 34 H,I(. 8, 4 -9 57 12 6 4 14 4~ -2~ -2 192 E -1 
8 92 8 -5 -13 lE2 6 8 -8 143 7 -4 5 157 E -It -1 101 E 0 

H,Ka 7, 15 -12 46 19 32 -7 60 60 -0 6 52 14 13 0 261 6 -2 
-6 102 14 15 -11 208 6 -1 -6 222 6 -2 7 118 7 -9 1 127 E 3 
-5 115 7 -5, -10 16 38 13 4 -5 77 9 -3 8 21 3~ 3 4 2 215 5 -1 
-4 113 8 -1 -9 229 6 -1 -4 262 8 -14 H,Ka 8, 1" 3 112 E -7 ,~ 

-3 137 7 8 -8 60 12 56 -3 loa 8 -4 -6 66 11 -2 4 243 E 5 
-2 114 7 -2 -7 259 7 -9 -2 267 6 6 -5 91 8 -0 5 141 E 4 
-1 110 7 -4 -6 49 13 13 -1 110 6 3 -4 ,,8 IE -16 6 271 e -3 

0 124 8 -1 -5 2 CJ2 6 -1 0 351 8 -5 -3 123 7 " 7 96 15 0 
1 93 7 16 -4 32 30 -9 1 138 6 -17 -2 123 58 5f 8 196 E -1 
2 112 12 -0 -3 420 9 2 2 344 8 -11 -1 140 7 -1 9 . 93 8 1 
3 61 12 ~4 -2 37 25 -4 3 124 11 2 0 90 11 11 10 171 1 6 
4 91 15 15 -1 5 a6 12 -13 4 331 7 -2 1 178 E 11 11 81 18 13 
5 92 8 6 0 20 31 -6 5 32 55 9 2 73 11 11 H, K. 9, 5 

H,Ka 8, 0 1 523 11 3 6 213 7 -13 3 137 E -4 -12 206 7 3 
-12 146 6 -2 2 77 7 -7 7 51 17. -0 4 89 8 17 -11 79 10 4 
-10 96-11 6 3 368 8 4 8 156 6 -1 5 117 7 -2 -10 243 E 6 
-8 10~ 7 5 4 55 11 1 9 54 14 11 H,Ka 9, 1 -9 66 lit 4 



-35-

STRUCTURE FACTORS CO~TINU£O FOR 
EU(N(SI(CH3)3)3)2.2(CH30CH2CH20CH3) P~GE 8 

L fOB SG DEL L FOB SG DEL L FOB SG DEL ,L FOB SG DEL l FOB SG DEL 
-8 217 7 2 2 32 43 -.1.1. -8 218 7 -1 2 125 14 5 I.t 34 35 17 
-7 121 12 1 3 244 6 -4 -7 256 6 2 3 122 8 1 HyKa 11 y 1 
-6 IBO 6 2 4 69 16 -17 -6 226 7 -11 4 140 11 -1 -11 143 8 6 
-5 65 15 -2 5 235 7 -7 -5 257 6 5 5 170 11 -0 -10 109 8 & 
-4 1&7 5 1 6 88 9 8 -4 15& 5 -9 6 128 e e -9 196 6 .. 
-3 0 36 -9· 7 208 7 5 -3 209 7 -1 7 162 E 1 -8 118 8 1 
-2 225 6 4 8 54 15 -2 -2 102 6 -4 8 102 12 7 -7 270 7 -2 
-1 39 44 -5 9 lE6 6 1 -1 191 6 -3 9 146 8 7 -6 144 9 -3 

0 296 7 10 H,K. 9, 11 a 100 7 -1 H,K. 10, 8 -5 287 8 3 
1 37 38 9 -8 147 7 -1 1 140 7 1+ -10 172 7 -0 -4 142 9 1 
2 266 6 7 -7 54 14 2 2 93 11 3 -9 50 20 19 -3 315 8 .. 
3 26 34 -11 -6 121 11 1 3 109 7 -3 -8 240 E 5 -2 176 8 -2 
4 301 7 -1 -5 69 9 10 4 124 8 12 -7 16 3E -8· -1 329 8 -& 
5 81 9 5 -It 138 6 1 5 145 10 1 -6 286 7 5 0 136 6 4 
6 285 7 -8 -3 58 12 -4 & 104 18 -11 -5 31 37 2S 1 282 6 -0 
7 58 13 9 -2 147 6 2 7 138 8 3 -4 245 7 -8 ;2 87 lit 8 
8 2ltO 6 14 -1 0 45 -2&· 8 106 7 -15 -3 33 4£ 28 3 232 E 3 
9 57 12 28 0 158 6 -6 9 134 6 10 -2 196 e 3 4 81 10 10 

10 190 7 13 1 60 13 -7 10 167 6 9 -1 27 44 -9 5 1&9 7 -5 
11 37 38 0 2 130 6 3 H,Kc 10, 4 0 196 7 -12 E 5& 13 -6 

H,Ka 9, 7 3 113 I) 10 -11 229 6 '+ 1 5 1t2 -19· 7 83 11 -7 
-11 144 10 7 It lE5 6 -0 -10 46 32 2& 2 173 e E 8 14 36 -23 
-10 123 8 -1 5 112 7 10 -9 221 6 -1 3 25 40 11· 9 108 12 3 
-9 167 6 14 6 154 6 6 -8 28 56 -21 4 178 e 3 H, K. 11, 3 
-8 9S 7 -13 7 111 9 17 -7 213 8 3 S 43 44 37 -10 128 7 -3 
-7 164 9 -9 H,Ka 9, 13 -6 24 44 17· 6 159 E 4 -9 44 20 -3 
-6 94 11 1 -6 93 8 3 -5 256 6 -9 7 20 4E S· -8 lS7 E -7 
-5 183 7 2 -5 41 23 6 -4 52 13 32 8 145 e 1 -7 79 9 .. 
-4 138 7 -1 -4 115 7 8 -3 209 6 -11 H,l(a 1 C, 10 -6 234 6 6 
-3 116 6 11 -3 47 15 34 -2 11 34 -8 -8 155 10 10 -s 82 14 -8 
-2 123 6 -3 -2 130 6 8 -1 194 5 0 -7 93 8 1 -4 260 9 3 
-1 186 6 -1 -1 21t 35 -7 0 57 22 7 -6 145 e 3 -3 109 11 19 

0 128 6 -4 0 1,.1 6 -4 1 125 6 0 -5 103 e 4 -2 337 8 0 
1 255 6 -2 1 25 35 5 2 0 39 -2S· -4 123 E -2 -1 123 7 8 
2 168 5 -4 2 let 6 12 3 120 6 -2 -3 88 c; -2 0 275 7 2 
3 283 7 4 3 22 37 -& 4 29 50 27 -2 100 12 6 1 150 8 -5 
4 181 7 8 It 156 6 1 5 185 10 -11 -1 115 E -1 2 10& 7 -& 
5 283 7 -0 5 37 3{) 11· 6 8 41 1· 0 93 7 -2 3 111 E 2 
6 148 9 -1 H,K. 10, 0 7 180 7 -4 1 86 a 10 4t 159 E -8 
7 219 7 7 -12 2J2 6 11 8 36 29 -2 2 73 c; -14 c: 6& 11 -.. J 

8 128 7 -3 -10 218 7 & 9 18 .. 6 7 3 67 13 -s 6 145 9 -6 
9 171 6 -6 -8 321t 9 11 10 75 11 38 4 83 9 -3 7 18 3E -24· 

10 91 9 3 -6 391 9 -lot H,Ke 10, & 5 93 9 9 8 108 8 5 
H,Ka 9, 9 -4 331 7 It -11 133 7 -7 6 79 9 -9 9 69 12 10 

-10 32 42 20 -2 2~5 7 -5 -10 129 13 4 7 81 10 18 H. K. 11, 5 
-9 200 8 6 0 236 6 -3 -9 207 7 5 H,Ka 10, 12 -10 126 7 2 
-8 61 11 34 2 1 CJ5 5 0 -8 137 6 3 -6 62 IS 12 -9 0 38 -40· 
-7 177 6 -5 4 223 & 11 -7 238 6 11 -5 146 E 7 -8 154 E -8 
-6 29 47 -17 6 1435 7 -4 -0 192 7 1 -It 65 11 4t -7 67 13 10 
-5 220 7 -8 8 155 7 -14 -5 25~ 6 1+ -3 129 £ -5 -6 222 E 0 
-4 58 it5 2 10 229 6 13 -4 159 7 8 -2 35 40 -21 -5 65 13 12-
-3 184 5 -2 H,K: 10, 2 -3 2ltl 6 -4 -1 147 E 1 -4t 269 7 -5 
-2 91 19 4 -12 135 7 -3 -2 135 6 12 0 3D 38 -11 -3 72 11 -2 
-1 177 & 0 -11 189 0 2 -1 195 6 -4 1 115 E 3 -2 315 8 -2 

0 122 6 4 -10 156 6 -15 0 141 6 2 2 39 24 0 -1 110 7 5 
1 216 8 -4 -9 166 & -4 1 126 9 -5 3 102 1 -1 0 257 7 -4 
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STRUCTURE FACTCRS CO~TINU£D FO~ 

EU(N(SI(CH3)3)3)2.2(CH30CH2CH20CH3) F~GE 9 

L FOB SG DEL L FeB SG DEL L FOd SG DEL L FOB SG DEL l Foa SG DEL 
1 51 32 6 0 2E3 8 -9 5 116 7 -5 -2 106 7 3 1 0 47 -23" 
Z 162 9 -8 2 2E2 6 1 6 110 8' 12 -1 62 1~ ~4 2 82 15 -6 
3 52 16 -1 4 238 ·6 2 H,K- 12, 8 0 96 11 -7 3 0 46 -15" 
4 165 6 -2 6 155 7 -5 -6 110 7 6 1 60 20 6 4 69 28 -9 
5 75 19 '7 8 109 8 3 -5 0 36 -6· 2 113 10 -5 H, t<- 15, 1 
6 145 6 -0 H,t<- 12, 2 -4 105 8 4 3 53 17 -12 0 57 lE -2 
7 41 23 -5 -9 78 14 4 -3 50 14 11 4 143 E -5 1 134 7 8 
8 102 8 1 ';8 110 7 9 -2 145 6 9 H,I(- 13, 7 2 75 11 33 

H,K- 11, 7 -7 116 7 -4 -1 19 40 -8· -4 44 le: -2 3 82 10 -3 
-9 142 7 -3 , -6 133 6 7 0 186 6 3 -3 53 1~ -14 4 0 40 -35" 
-8 48 27 -15 -5 109 7 -1 1 39 27 1 -2 0 36 -41· c: 62 17 -1 ~ 

-7 208 6 3 -4 142 10 11 2 175 6 4 -1 108 7 12 H,t<a 15, 3 
-6 10& 8 10 -3 ll5 7 2. 3 48 18 16 0 45 le -6 fJ 103 12 -15 

.. -:i 233 6 -0 -2 166 6 -2 .. 159 6 6 1 105 21 -1 1 65 14 ,. 
-4 141 6 1 -1 201 6 -2 5 47 20 20 2 76 10 13 2 88 lE -3 
-3 221 6 4 ·0 212 6 -11 H,Ke 12, 10 H,t(- 14, 0 3 28 40 -8 
-2 118 6 -0 1 175 6 0 -3 66 11 1 -4 151 e 6 4 74 12 -7 
-1 229 7 -9 2 21E 6 2 -2 142 6 16 -2 158 e 0 H, K= 15, :; 

£I 97 9 -0 3 153 6 1 -1 94 8 15 0 129 f 0 o 133 9 6 
1 190 5 5 4 U!3 6 1 0 157 6 10 2 94 e 8 1 29 48 6 
2 75 9 3 5 136 7 -9 1 60 17 -1'+ It 67 14 -11 2 105 9 -5 
3 127 7 -6 6 115 7 -6 2 161 6 9 6 106 lC! 6 3 45 25 21 ,. 34 36 -19 7 111 . 8 4 H,K. 13, 1 H,K: 14, 2 H,t(: 1~, 7 
5 10'1 8 -11 8 84 13 2 -7 123 10 -9 -4 113 13 -6 -1 128 11 4 
& &5 11 20 H ,II(: 12, 4 -6 34 36 -4 -3 96 8 -1 0 80 12 .19 
7 74 10 1 -9 104 10 & -5 118 8 -2 -2 108 7 -6 

H,t<: 11, . 9 -8, 33 3& 27 -4 16 36 -7· -1 101 1 9 
-7 130 8 -15 -7 138 6 -0 -3 97 7 6 0 111 ca 13 
-6 49 35 -4 -6 44 18 33 -2 ' 15 45 -18· 1 58 1" 2 
-5 1&9 6 -6 -5 lEl' 6 -1 -1 11& 7 8· 2 57 14 -3 
-At 48 1& 7 -4 8 35 -15· 0 46 15 9 3 71 11 8 
-3 157 6 1 -3 222 6 0 1 131 7 7 4 58 20 -4 
-2 33 Atl -13 -2 39 47 20 2 50 14 3 5 50 35 -22 
-1 188 & 9 -1 216 7 -2 3 158 & 4 6 84 12 17 

0 &0 22 20 0 fiO 12 57 "+ 66 15 2 7 45 4e -14 
1 165 8 -7 1 252 6 0 5 163 6 -7 H,K- 14, ,. 
2 0 43 -13· 2 24 35 15 6 &2 18 -2 -2 11 3f -2· 
3 126 & 2 3 224 6 -3 H,Ke 13, 3 -1 123 1 6 
4 0 36 -29· 4 0 42 -5· -7 79 23 . -4 0 36 3e 8 
5 86 11 -1 5 213 & -2 -6 

, 
146 6 6 1 75 10 -8 

& 0 41 -11· 6 17 43 2· -5 77 9 9 2 0 3e -15· 
H,t<8 11, 11 7 146 7 -1 -'to 121 6 3 3 79 35 -7 

-5 103 9 -11 H,IC. 12, 6 -3 52 14 . -1 4 15 62 9 
~ 

-4 125 & 7. -8 96 is 8 -2 128 6 2 5 94 if. -1 
-3 120 7 5 -7 56 22 -5 -1' 5& 17 4 6 40 ItE 27 
-2 132 6 7 -& 118 7 5 0 136 9 10 7 76 11 -2 
-1 121 6 10 -5 86 'to -3 1 71 9 6 H,I(. 14, 6 

0 130 6 6 -It CJ2 7 8 2 14& 7 3 0 67 1e 13 
1 93 13 -16 -3 ll6 6 -5 3 &2 13 & 1 63 27 -22 
2 96 12 1 . -2 128 7 -8 4 172 7 6 2 73 17 29 
3 83 9 -1 -1 146 7 7 5 75 20 5 3 90 14 8 

H,K- 12, 0 0 166 7 2 H,t<a 13, 5 4 31 Iff -18 
-8 148 6 -5 1 131 & -5 -6 117 7 1 5 89 14 12 
-6 185 6 -14 2 145 & 6 -5 &4 16 5 6 0 51 -~8· 
-4 156 8 -2 3 127 6 -0 -'t- 104 8 -7 H,K: 14, 8 
-2 213 8 -5 4 l1e: 7 -10 -3 42 21 -11 o 120 23 11 



This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 



.f-'7.,,1:.i 
~.--! --C 

TECHNICAL INFORMATION DEPARTMENT 

LAWRENCE BERKELEY LABORATORY 

UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 94720 

-'-_. "', _ - J 
~ --.J', 




