
Lawrence Berkeley National Laboratory
Recent Work

Title
CRYSTAL AND MOLECULAR STRUCTURE OF BIS-n-
(CYCLOBUTENOCYCLOOCTATETRANE)URANIUM(IV), U[C8H6(CH2)2]2.

Permalink
https://escholarship.org/uc/item/0f77r5dd

Author
Zalkin, Allan

Publication Date
1978-02-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0f77r5dd
https://escholarship.org
http://www.cdlib.org/


t 

o 

Submitted to Inorganic Chemistry 
LBL-7384 r \ 
Preprint 0----... 

CRYSTAL AND M)LECULAR STRUCTIJRE OF 
BIS- 7r - (CYCLOBlITENOCYCLOOCI'ATETRAENE)URANIUM(IV) , 

U [c8H6 ((H2) zJ 2 

Allan Zalkin, David H. Templeton, 
Stuart R. Berryhill, and Wayne D. Luke 

February 1978 

Prepared for the u. S. Department of Energy 
under Contract W-740S-ENG-48 

l.~1 Vj~~NCF.. 
f{"'I' ,,;U" \,ABonATOftV 

MAR 241978 

LiBRARY AND 
DOCUMENTS SECTION 

TWO-WEEK LOAN COpy 

This is a Library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 
Tech. Info. Division. Ext. 5716 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



/' 

:~ 

ABSTRACT 

LBL-7384 

CRYSTAL AND MOLECULAR STRUCTURE 
OF BIS-TI- (CYCLOBUTENOCYCLOOCTATETRAENE)URANIUM( IV), 

1 U[C8H6(CH2)2]2 

by Allan Za1kin*, David H. Temp1eton*, 
Stuart R. Berryhi 11, and \<Jayne D. Luke 

Materials and Molecular Research Division 
Lawrence Berkeley Laboratory _ 

and 

Department of Chemistry 
University of California 

Berkeley, California 94720 

Crystals of bis-TI-(bicyc1o[6.2.0]deca~1,3,5,7-tetraene)uranium(IV), 

U[C8H6(CH2)2]2' are monoclinic, space group P21/n, ~ = 9.906(8) a, 
~ = 11.039(9) ~, ~ = 7.221(6) ~, B = 98.89(5)°, V = 780.15 X3, Z = .2, 

Dx = 2.122 g cm- 3, at 22°C. X-ray diffraction data were measured with 

counter methods and MoKa radiation. With anisotropic temperature 

factors for the uranium and carbon atoms, ahd isotropic temperature 

factors for the hydrogen atoms, R = 0.020 for 1315 independent reflec

tions (I > 30). The molecule ;s a sandwich compound with the C8 rings 

in an eclipsed configuration about the uranium atom which is on a 

center of symmetry. The average U-C distance is 2.64 ± 0.02 ~, and 

the average C-C distance in the Caring is 1.39 ± 0.01 ~ (uncorrected 

for thermal motion). The cy1cobuteno ring is planar and at an angle 
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of 6.8() to the plane of the C8 ring. The C-C bond length is 1.47{2} ~ 
- () . 

in the -CH2-CH2- moiety, and it is 1.55{2} A where this group is 

fused to the C8 ring. 



,. 

-1-

INTRODUCTION 

Following the initial characterization of bis(cyclooctatetraene) 

urani um(IV), "~ranocene", by Streitwi eser and MUll er-Westerhoff, 2 its 

crystal and molecular structure was determined. 3 Subsequently the 

preparation4 and structureS of bis(cyclooctatetraene)thorium (IV), 

"thoracene, II was reported as well as the preparations and structures 

of octamethyl uranocene,6,7 U(CSH4(CH3)4)2' and octaphenyl uranocene,S,g 

U(CSH4(C6HS)4)2· , 

As part of' a program to extend knowledge of the chemical and 

structural properties of compounds of actinide elements, we undertook 

a study of the structure of butenouranocene synthes i zed by Berryhi 11 and 

'St . t . 10 rel Wleser. The immediate objective was a description of 

the molecular geometry for use in the interpretation of the n.m.r. 

spectra. 10 

EXPERIMENTAL SECTION 

Crystals grown from a hexane solution were dark green. As the 

material is extremely air sensitive they were manipulated and kept in 

an argon filled dry box until they could be inserted into 0.2 Jrnl 

quartz capillaries and sealed. Weissenberg photographs were taken of 

the crystals from which the space group and rough cell dimensions 

were obtained. Some of the crystals exhibited twinning and were 

rejected for data collection. A wedge shaped crystal fragment was 

placed on a Picker FACS-I automated diffractometer equipped with 

graphite monochromated ~1oKa radiation, (:\= 0.70930 ~), for study. 
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Cell dimensions were obtained from carefully centered settings on the 

Kal peaks of 12 reflections where 35° < 26 < 38°. The cell dimensions, 

crystal description and other details of the experiment are given in 

Table I. The width of omega scans at half-height were typically 0.1°. 

Intens i ty data were co 11 ected us i ng the 6-26 scan method. Three 

standards were measured after each 200th scan, and the maximum 

variation of these measurements from their mean value was about 2%~ 
- 11 

The data were corrected for absorption. Several azimuthal scans 

in diverse regions of reciprocal space were performed to test the 

validity of the absorption correction and to make minor adjustments 

on the crystal dimensions. The data were processed, averaged, and 

given estimated standard deviations using formulas presented in the 

Supplementary Material. The factor p = 0.04 was used in the 

calculations of a(F2). 

The position ,of the uranium atom at the origin was evident from 

the strong pseudo-body-centering exhibited by the data. A Patterson 

function and subsequent Fouri~r maps after least-squares refinement 

of part of the structure revealed the positions of all the carbon 

atoms. The structure was refined by full-matrix least squares where 

the function LwIIFol-IFcll'2/LWFo2 was minimized. The two reflections 

below sine/~ of 0~08 were zero weighted because of excessively large 

discrepancies. Because the observed values of the larger intensities 

were consistently below the calculated values, an empirical extinction 

correction was applied; the largest correction to F due to extinction was 

l.?. The uranium and carbon atom parameters were refined using 
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anisotropic temperature factors. The hydrogen atom positions were 

estimated from the carbon atom geometry and were refined with 

isotropic temperature factors. All of the hydrogen atoms with the 

exception of H(l) r~fined to acceptable positions; H(l) shifted to 

a position about 0.5 A from C(1), and it was then restrained 

to a distance of 0.95 ± 0.05 ~·from the carbon atom 

in the least-squares refinement in the manner suggested by Haser 12 

and described in one of our previous papers. 13 Scattering factors 

for U, C and H were taken from references 14, 15 and 16 respectively; 

dispersion corrections used were from reference 17. 

The R indices are given in Table I and the parameters in Table II. 

In the last cycle the largest shift was 0.260. The largest peak in the 

final difference map was 1.1 e~3. A list of distances and angles is 

given in Tables III and IV, with atoms numbered as in Fig. 1. 

DISCUSSION 

The title compound exists as discrete molecules in the solid 

state. With the uranium at the origin of th~ unit cell, the molecule 

has a center of symmetry imposed on it by the space group and the C8 
rings are exactly eclipsed. The. molecular symmetry is close tof2h. The 

uranium atom is sandwiched by the two cyclobutenocyclooctatetraene 

moieties, and it is accurately centered on the cyclooctatetraene (C8) 

rings; i.e., the U atom is very nearly equidistant from all of the 
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atoms in the Cs ring; see Fig. 1 and Table III. The cyclobuteno (C4) 

ring is planar.and the plane of the ring is bent about 6.S o from 

the plane of the Cs ring toward the center of the mo1ecu)e" i :e., 

the two most distant carbon atoms are both O.lS ~ below the 1east-

squares plane through the Csring; none of the atoms in the Cs ring 

is more than 0.016 ~ from its least-squares plane. 

Bond angles and distances are comparable to those found in other 

uranocenes. The mean U-C value in this compound is 2.64 ± 0.02 A: this 
5 ' 7 

compares with a value of 2.65 A in uranocene, 2.66 A in U(CSH4(CH3)4)2 

and'2.65 ± 0.03 A in octapheny1uranocene. 9 Variations in the U-C bond 

length in the title compound are statistically significant. They 

result from a slight distortion of the Caring caused by the cyc10buteno 

adduct; i.e., where C(9) and C(lO) are attached to the COT ring the 

angles inside the ring are 2 or 3 degrees more than the ideal value 

of 135°, while the other angles around the ring compensate to maintain 

planarity. The mean C-C bond length, uncorrected for thermal motion 

is 1.39 ± 0.02~. It;s evident from the ORTEP drawing in Fig. 1 that 

there is considerable torsional motion in the plane of the ring. We 
• 0 

estimate an lncrease to 1.41 A for the average C-C bond length due 

to this motion. 9 This compares to 1.42 A in octaphenyluranocene,9 

1.41 A in U[CaH4(CH3)4]2,7 1.4~ ~ in a potassium salt of CSH4(CH3)4 

dianion,lS and 1.42 A (after correction for torsional motion) in 

thoracene and uranocene. 5 The bond lengths of C(S)-C(9), C(7)-C(10) 

and C(9)-C(10) are aliphatic in nature with the first two being close. 

to the accepted C-C bond length. The C(9)-C(10) bond length is 

\ 
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1.47(2) ~, which would increase to 1.49 ~ with a correction for 

torsional motion, and is still somewhat short of the expected value 

of 1. 54 A. 

Although the four membered cyclobuteno ring is very nearly 

planar, the hydrogen atoms of the CH2 groups, H(7) through H(lO) in 

Fig. 1, are not symmetrically disposed across that plane. The 
. . 

H(7)-C(9)-H(8) and H(9)-C(lO)-H{10) groups are twisted in s~ch a 

way as to move H(7) away from the uranium atom and H(lO) towards it. 

This distortibn results in a staggered confi~urationof the hydrogen 

atoms of the two methylene groups. 

,If·the molecules are regarded as spheres, their packing 

correspond~ approximately to the tetragonal protactinium metal 
'. 19 h structure wit 10 nearest neighbors at distances, measured 

betweeri uranium atoms: 2 at 7.22 ~~ 4 at 7.91 ~, and 4 at 8.58 ~. 

Other nearby molecules are 2 at 9.91 .8., 2 at 11.04 $., and 2 at 

11.32 $.. Inspection of intermolecular hydrogen-hydrogen distances 

shows that each molecule .is in van der Waals contact with its ten 

nearest neighbors and also, through the hydrogen atoms on the C4 
rings, with the neighbors at 9.91 A and 11.32 A. 

We thank Professor A. Streitwieser for suggesting this study 

. and for his cooperation in it. 

Supplementary Materials Available: Data processing formulas, calculated 

powder pattern, and a listing of observed structure factors (12 pages). 

Ordering information is given on an current masthead page. 
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Table I. Summary of Crystal Data and Intensity Collection 

Compound 

Formula Weight 

a 

b 

c 

s 
V 

Density (calc) 
,.. a Space l.Jroup-

Crystal Shape and Size 

Crys ta 1 Vo 1 ume 

Temperature 

Radiation 

Transmission Factor 

Data Collection Method 

Scan Range 

Background Counts 

28 limits 

U(ClOH10)2 

498.41 

9.906(8) ~ 

11. 309(9) ~ 

7.221(6) ~ 

98.89(5)0 

780.15 ~3 

12.12 g/cm3 

P2l/n (alternate setting of P21/c) 

Wedge shaped fragment approximately 
described b~ the 5 faces; 110, T10, 
lTo, 528, iT5. Dimensions - 0.2 mm 
long x 0.2 mmwidth x 0.1 mm deep . 

. 0047 mm3 

21 ± PC 

MoKa(A 0.70930 and 0.71357 A), mono
chromated from (002) face of mosaic 
graphite 

-1 99 cm 

0.16 - 0.45 

e.,.2e scan (2°/min along 2e) 

0.60 below Ka1 to 0.6 0 above Ka2 

8 sec. Background offset from scan 
limits by 0.5 0 

3 - 60 0 
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Table I (Continued) 

No. of Scans 

No. of unique data 

Unique data used 
2 2 

F 0 > 3a(F 0 ); 

.706 ; sin8/A > 0.08 

Final No. of Variables 

Extinction Factor, k 

F co·rr ,= F 0 (1 + kl) 

-9-

4872 (including standards) 

2296 

1315 

135 

-6 1.8 x 10 

R ~ 0.027 
w 

R~ (1315 data used in Rw) 

R (all 2296 data) 

Goodness of Fit 

0.020 

0.061 

1.06 

~The general positions are ±(x,y,z; 1/2 + x, 1/2 - y, 1/2 + z)~ 

~ = EI IF I-IF II/ElF I· o c '0 
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Table II. Posit i ona 1 and Thermal Parameters~ 

Atom x Y... z - , 
u 0 0 0 
Cel) .084819. .1002(8. .335(1' 
C. (2' -.0244(9' .1694(8. .254·( 1) II 

(( 3) -.0605(9. .2235(1. .077(2. 
C(4' .... 005(1) .2313( 7' -. 089( 2) 
C(5. .112(1) .1843(1. '-.152 (1 J 

C16' .2240(8) .1138(7) -.014(11 
C(1. .2569(6. .0648(6' .103( U 
C(8) .1993( 8) .0~9816' • 268( 1) 

C( 9) • 308( U -.0316(9) .356(21 
C(lO) .310( 11 -.0269(9. .183(2' 
H( U .051(9) • 01( 1) .43( 11 
H(21 -.096(8) .186 ( 8) .33( it 
H(31 '""'.146(9' .260(9. .04(2' 
H(4. -.064(6) .214(5) -:.171(9. 
H(5) .114(8' .199(1) -.21111 
H(6' .281( 1) .104(1) -.13( U 
He7' .302(8) -.134(9' .39(11 
H(8' .38(1' .006(8' .47( 2) 
H(9' .46(1J -.006(1) .20(21 
H(IO) .310(6) -.113(6) .09111 

Atom B11 822 B33 B12 B13 B23 

u 1.920(9) 1.692 (CU 2.26(1' 0 -.062(61 0 

C(l) 6.0(4' 4.0(3) 2.112. -1.9(3. 1.0( 21 . . -.9(2) 

C(Z, 4.2(3' 4.0(3' 5.0(4) -.8(3' 1.913' -2.0\13' 

C(31 2.3(3) 2.U3) 9.0(1) .1121 .014' -1.314' 

CC4. 4.3(4' 2.1(2) 5.9(4' • 613. -2.2131 .5(3 • 

C(5) 6.6(5. 2.9(3. 2.6(3' -1.U3. .3(3) .012' 

(6' 4.3(3. 3.4(3' 4.1(4' -1.2(3) 2.4(3. -.9131 

C(7) 2 .. 0(2) 2.3(2) 5.6(4) -.3(2' -.312. -.2(2. 

((8) 4.0(3) 2.5(3) 3.5(3' -.912. -1.1(21 .3121 

C(9. 6.4Hd 3.8(4. 9.0(8) -.8(3. -S.0(6) 1.6(4' (-" 

ClIO' 3.2(3' 4.916' 10.3(9) 1.0 ( 3) -1.9141 -1.5IS) 

H(l) 6.6(26. 
H(2J 4.U181 

\ .. ~ 
H(3) 6.1(28) 
H(4) 1.3(lli 
HIS) 3.4( un 
Hit,) 3.2(17) 
H(7' 5.7(22) 
H(S) 7.2(32. 
H(9) 5.6(23) 
H(lO' 2.3 ( 14) 

~ Th~ anisotropic temperature factor has the form exp(-0.25(Bllh2a*2+2B12hka*b*+: .. )). 
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.Table IV. Selected Angles 

C(8)-C(1) -C(2) 131.7(8) 

C(1)-C(2) -C(3) 134.0(8) • 
C(2)-C(3) -C(4) 136.7(8) 

C(3)-C(4) -C(5) 135.0(9) 

C(4)-C(5) -C(6) 135.7(8) 

C(5)-C(6) -C(7) 130.6(7) 

C(6) -C(7) -C(8) 137.2(7) 

C(7)-C(8) -C(l) 139.0(7) 

C(6)-C(7) -C(10) 131.0(9) 

C(1)-C(8) -C(9) 129.2 (11 ) 

C(8)-C(7) -C(10) 91.3(9) 

C(7)-C(8) -C(9) 91.4(10) 

C(8)-C(9) -C(10) 89.0(9) 

C(7)-C(1 0 )-C(9) 88.4(8) 

C(8)-C(9) -H(7) 132 (4) 

C(8)-C(9) -H(8) 112 (6) 

H(7)-C(9) -H(8) 106(6) 

C(7)-C(10)-H(9) 121 (5) 
\j 

C(7)-C(10)-H(10) 113(4) 

H(9)-C(10)-H(10) 102(6) 
\.,.; 
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FIGURE CAPTION 

Fig. 1. An ORTEP drawing of. the molecule . 
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,DATA PROCESSING FORHULAE 

I = C - (tc/2t
b

)(B
1
+B2 ) 

0(8) = l.fa.x[ (tc/2tb )(B
1 

+B2)i, (tc/2tb ) IB1':'B21J 

a(r) = [0 +of(B)J~ 

r2 = (n·A/Lp)I 

0(;) = .(n·A/Lp)a(I) 

F2 = zr2/n a 

a(F2) = [Zof(r2)/nJ~ 
a 

S(~) = [Z'F2_~12/n(n_1)J~ 
a(r2) = [c1(r2) + (pr2)2 + q2]~ 

o a a 

F = (r2)~ 
0, a 

a(F) = F - [r2 - a(F2)]t whan' a(~)~r2 or .[a(;]t 
o a', o· ' 0 a a 

when a(;) > ; 
a a 

Lp = [Cos228m + cos22sJ!tsin29 (1 + cos228m)] 

wtg = r/cf.(F) 

C = count3 recorded during a scan 

I = individual raw intensity, 
background 'removed. 

tb = scan 'count time 

tb = background co~~t time 

B1 = individual backgro~d count 

a(B) = estimated standard dev-
iation of the to~al back
ground count 

F= structure factor 

D = decay correction; an empir
ically applied correction 

, / 

obtained from the fJuctuations 
of the st~ndard reflections. 

A = absorption correction 
, 

Lp = Lorentz and polarization 
corrections 

e = monochromater angle m 

8 = crystal diffraction angle 

S = sca.tter 

a = average 

q = additional uncertainty that 
affects the weak intensities 

p = estimate of non-statistical 
errors 

wtg = weighting factors in ~",east 
squares 



CAlCUL~T~O POwDER PATT[~N FOR U C(20) H(20) 
I X _ R "Y \~ A VEL t: N G T H = 1 • Ij 4 1 90 A'J G S T ~ U MS. 

A = 9.90~ R = 11.039 C = 7.221 
ALPHA = ~1.00 BETA = 9A.P9 GAMMA = 90.00 

H K L 0 r 2 THETA SINSO 

1 1 a 7.323 1000. 12 '. 09 .0110~ 

1 0 -1 6.243 605. 14.11:) .01525 
C 1 1 5.1192 645. 14.7A .010.55 
0 2 0 5.'511) 240. 16.06 .01(")51 

1 1 -1 5.434 o. t6.31 .02013 
1 0 1 5.381 17.4. 16.47 .02051 
2 0 () 4.893 I55. 18.13 .024B2 
1 1 1 4. A 38 12. 1 A. 34 .02519 
1 ·2 0 4.808 30. 1 B ./t 5 .02571 
2 1 t') 4.474 4. 19.85 .02969 
0 ? 1 It. 366 3. 20.34 • 0311 ~ 
1 2 -1 Ii-. t 3 5 257. 21.49 '.03476 
2 1 -1 4.057 10? • 21.91 • 03£> 11 
1 ? 1 3. P.5 /• 2 (). 23.0A .04102 
2 l. ') :3 • .'>62 3~. 24.31 .041t32 
2 1 1 ":\.570 154. 24.q4 .04h63 
0 0 2 3.567 4 /i-. 24.96 .04670 
1 3 0 3.444 40. 25.17 • r.~010 
2 

.., -1 3. Ii- 22 2. 26.04 .05 (}7't "" 
0 1 2 3.394 7. 26.25 • 05158 
1 1 -7 3.364 RO. 26.51) .05252 

·0 3 1 3.2.70 . 70. 27.21 • O!:) '5 5 7 
1 3 ~1 3.170 '). 2P.15 .01)111+ 
3 1 -1 3.151 43. 2 A.2 7 • (}5c)62 
3 1 0 3.129 132. 28.53 • ('J607 2 
2 0 -2 3.121 2'1 •. 2P.60 • OAI 00 
2 ? 1 3. t 15 1. 2P..f:6 .06126 
1 1 2 3.070 103. 29.08 .06305 

1 1 1 3. ov~ 15. 29.40 .064/tO 

3 1 -1 3.035 tJ. 79.43 • 06450 
2 1 -2 3. '1()4 o. ;>0.7 /t .065PB 
0 1. ? 2. G96 67. 29.A2 .06621 
1 2 -2 2.')75 2. 30.04 .06715 
2 3 0 ? C1 41 10. 3:).39 .06B71 
2 3 - 1 2.813 A2. 31.82 \ .07512 
:3 

.., 
0 2.1013 1 • Jl.f36 \.07535 <... 

:3 0 1 2. 'lO 7 5 o. 31.e.~ .07541 
1 2 2 2.7~6 2. 32.37 .077AR 
0 4 0 2.760 44. 32.44 .07803 
3 2 -1 2.740 bR. 37.613 .01'11~ 

3 1 1 2.721 2. 32.92 • 08() 28 
2 ? -2 '.717 71. 32.q7 .OA051 
2 0 2 2.691 50. 3::!.29 .C Q204 
1 4 0 2.f:.,r:,f:, 1 • 33.74 .08423 
? "' 1 ? • 634 513. ~4.03 .08561) 
2 1 2 . 2. (-, 15 2. 34.2CJ • 080,92 
0 I. 1 2.57'. o. 34.Hn .Of971 
0 ~ 2 "2.561' 'J. ? 5. ()3 .09060 
1 "3 -2 2.t::4R 69. 35.22 .09154 
3 1 -7 ~. 54 7 4("). ;·5.24 .OQ164 
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THE TfN STRONGEST OIfF~ACTION LINES ARE -17-

H K l f) 2 THEH. SI NSQ 

1 1 0 7.323 1000. 12. 09 .01108 
0 1 1 5.9q2 645. 11...78 .01655 
1 () -1 6.243 605. 1 'I. 1 q .01525 
1 2 -1 It. 135 257. 21.49 .03476 
n 2 0 '3.~jlC 240. 16.06 .01051 

'1 1 J 1 5.3~3 174. 16.47 • 02051 
2 0 0 4.8'13 lS5. IP.13 ~ 02482 
1.. 1 1 3.57n 154. 24.q4 .04663 
3 1 0 3.129 132. 28.53 .06072 
2 1 -1 4.057 IG8. 2l.f)l .03611 
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OBSERVED STRUCTURE FACTORS. STANDARD DEVIATIONS. AND DIFFERENCES (ALL X 6.0) 
U(C20H20). F(O.O.O) = 2659 

fOB AND rCA ARE THE OBSERVED AND CALCULATED STRUCTURE FACTORS. 
SG = ESTIMATED STANDARD DEVIATION Of fOB. DEL = If OBI - tFCAt. 
• INDICATES ZERO WEIGHTED DATA • 

L FOB SG OEL L FOB SG DEL L FOB SG DEL l FOB SG DEL L fOB SC DEL 
H.K= 0, a 4 a 30 -21* 1 57 21 32* -1 18 21 -0. -9 166 9 -2 

2 654 13 1 5 450 1:3 -5 H.K= 0, 11 0 9" 0-102· -8 28 42 28. 0 

--4 507 18 5 6 28 33 9* 1 318 1 -8 1 171 6 0 -1 216 7 -5 
6 381 11 7 1 303 15 3 2 40 15 19* 2 827 19 -25 -6 13 41 -18* 
8 255 7 1 8 2 40 -5* 3 295 6 -2 3 112 5 12 -5 451 16 1 r.,.) 

10 133 9 1 9 152 9 -4 " 4 46 11 34* 4 595 12 19 -4 46 11 16* 
H,K= 0, 1 H.K= 0, 6 5 261 7 2 5 8 36 8* -3 630 13 11 

11007 34 -24 o 559 12 -1 6 13 41 6* 6 412 16 3 -2 13 22 11*_ 
2 202 6 1 1 29 10 13>'i 7 162 7 -8 1 31 30 28. -1 967 23 -3 
3 160 15 19 2 491 10 -15 H.K= 0, 12 8 2" 6 -10 0 109 3 5 
4 53 8 -3 3 31 14 1~ o 306 7 -0 9 6 42 4* 1 110 21 -39 
5 443 10 10 4 491 11 2 1 12 32 -33* H,K= 1, 2 2 22 25 B* 
6 31 23 33* 5 56 13 -13* 2 296 .1 2 -10 36 42 21* 3 546 16 -14 
1311 1 -1 6 342 1 -2 3 26 34 11* -9 204 6 2 4 22 31 0* 
0 18 38 3* 1 68 11 37 4 254 6 -1 -8 24 37 10. 5 426 9 3 
9 188 8 -6 8 225 8 5 5 41 28 36* -7 303 8 -4 6 45 19 -ll-

10 30 44 ll* 9 43 44 41- 6 182 7 1 -6 0 47 -15. 7 291 7 5 
H,K= 0, 2 H,K= 0, 1 H,K= 0, 13 -5 491 10 6 8 19 38 10* 

o 968 20 0 1 481 10 -4 1 190 6 -1 -4 86 6 1 9 165 8 -4 
1 110 3 5 2 36 13 -21* 2 33 34 1* -3 780 38 -7 H,K7 1, 5 
2 686 22 -1 3 416 10 -5 3 250 6 4 -2 136 5 4 -9 46 52 42* 
3 140 4 8 4 44 12 13* 4 5 38 1* -1 990 20 34 -8 226 7 -3 
4 615 13 24 /5 391 9 -4 5 181 9 8 0 291 10 10 -7 32 37 30* 
5 16 32 -1* 6 36 38 34lP1C H,K= 0, 14 1 295 9 5 -6 342 11 5 
6 412 15 6 1 249 6 -1 o 228 7 -2 2 154ft 5 29 -5 36 28 33* 
1 31 25 29* 8 46 40 43* 1 38 46 30* 3 728 21 -6 -4 508 15 13 
8 244 6 -5 H,K= 0, 8 2 234 6 -1 4 40 15 11* -3 16 24 5* 
9 42 33 38* o 476 10 -1 3 35 40 33* 5 539 11 31 -2 658 13 -6 

H,K= 0, 3 1 44 8 2 4 185 1 -1 6 51 14 43* -1 10 20 -10* 
1 681 16 6 2 543 11 -18 H,K= 0, 15 7 331 1 8 o 137 26 -18 
2 43 6 7 3 11 29 -2'"' 1 202 6 6 8 42 26 25* 1 30 8 29* 
3 662 25 -3 4 311 8 -1 2 0 45 -15* 9 180 6 -2 2 633 13 -24 
4 28 19 0* 5 31 31 ~19* H,K= 1 • 0 H,K= 1, 3 3 12 31 -5* 
5 512 11 3 6 269 6 -9 -9 191 6 0 -9 22 40 22* 4 488 13 -6 
6 60 11 15 1 16 39 -1* -1 321 21 9 -8 244 6 0 5 59 22 11* 
7 298 1 -0 8 161 9 5 -5 431 14 16 -7 30 35 5* 6 300 7 10 
8 0 3;) -4* H,K= 0, 9 -3 131 18 20 ~6 371 8 2 7 13 54 -9. 
9 168 6 -11 1 486 10 -11 -11121 0-233* -5 0 35 -25* 8 232 6 1 

H.K= at 4 2 21 29 11* 1 833 21 -11 -4 589 23 10 9 56 18 52. 
o 869 18 3 3 408 9 -8 3 819 11 8 -3 52 6 12 H,K= 1. 6 \-: 

1 56 3 -0 4 48 15 27* 5 438 10 -4 -2 944 22 -7 -9 143 1 1 
2 121 11 -8 5 288 7 -0 7 332 8 2 -1 2 18 -21* -8 12 41 -6* ~v-3 1 25 -32* 6 26 36 13c+c 9 181 8 -4 o 457 19 0 -7 294 7 3 
4 504 17 -21 1 189 6 12 H.K= 1. 1 1 325 1 -0 -6 0 35 -26* 
5 46 12 9:',c 8 16 45 -9*-10 139 8 4 2 110 14 -41 -5 432 9 11 
6 357 8 -1 H,K= 0, 10 -9 10 41 6* 3 10 24 -22* -4 54 9 17 
7 11 36 9* o 402 9 1 -8 231 8 -6 4 591 13 23 -3 518 11 1 
8 239 A 1 1 66 1 2 -1 a 36 -9* 5 108 6 10 -2 35 9 -4* 
9 66 14 56* 2 381 8 ..;..11 -6 396 9 2 6 393 9 12 -1 535 11 -3 

H,K= 0, 5 3 18 35 11* -5 71 8 7 1 3 36 2* 0 40 6 -2 
1 115 15 -20 4 208 6 2 -4 642 26 20 8 216 6 -8 1 632 18 -26 
2 14 3 -4 5 32 47 8* -3 54 7 10 9 43 28 39* 2 39 8 20. 
3 419 10 -6 6 256 7 2 -2 665 29 1 H.K= 1, 4 3 459 10 -9 
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STRUCTURE FACTORS CONTINUED FOR 
U(C20H20). PAGE 2 

l FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL l FOB SG DEL 
4 15 30 6. 5 45 41 33. 2 249 6 1 -6 414 9 1 -9 159 7 12 
5 392 12 0 6 238 6 -7 3 0 41 -10* -5 32 21 1* -8 0 39 -1* 
6 53 15 44* 1 15 40 101i: 4 210 1 1 -4 629 16 -7 -7 246 6 ,..1 
1.281 6 4 8 165 9 18 5 59 16 55* -3 o 25 -2* -6 10 35 -24* 
8 25 41 11~ H,K= 1, 10 H,K= 1, 14 -2 845 40 41 -5 437 9 11 

Ii*' 9 151 1 -4 -1 191 6 3 -4 42 28 40· -1 113 6 5 -4 90 5 12 
H,K= 1, 7 -6 11 53 1"!C -3 217 6 1 0 412 9 -6 -3 '532 11 2 

-9 0 46 -7* -5 266 6 6 -2 32 36 25* 1 94 5 4 -2 17 22 16* ,. -8 203 6 '6 -4 38 40 9-tr: -1 245 6 -3 2 709 22 -19 -1 649 20 -4 
-7 56 16 2* -3 334 7 -8 0 30 39 -3* 3 o 26 -29* 0 41 5 9 
:"6 319 7 -0 -2 0 31 -3::1: 1 222 6 -5 4 558 12 12 1 910 32 -67 
-5 26 35 -18- -1 352 1 2 2 35 37 35* 5 35 20 ' 22* 2 175 4 9 
-4 423 9 4 0 69 10 -0 3 202 6 2 6 451 9 10 3 493 10 -15 
-3 25 29 11* 1 419 9 -14 4 31 40 31* 7 43 20 24* 4 45 11 29* 
-2 506 11 10 2 26 30 -34' H,K= 1, 15 8 215 6 -3 5 329 7 4 
-1 24 25 13* 3 340 7 -8 -2 201 6 3 9 25 42 25* 6 0 39 -25. 

0 472 10 -2 4 q 34 0.(1 -1 14 39 -6* H,K= 2, 3 7 281 1 2 
1 30 12 -17· 5 280 1 -5 0 186 6 3 -9 184 6 -4 8 0 Itl -7* 
2 512 14 -10 6 0 39 -5* 1 47 39 41· -8 0 37 -2* 9 153 8 -13 
3 85 8 19 7 176 6 8 2 163 6 -5 -7 280 7 -2 H,K= 2, 6 
4 479 10 -5 H,K= 1, 11 H,K= 2, 0 -6 32 39 17· -9 0 42 -18* 
5 27 39 -15* -7 35 42 20~-10 133 8 -10 -5 484 10 -2 -8 206 7 -5 
6 218 6 -9 -6 236 7 8 -8 221 7 2 -4 29 30 -6* -1 49 18 35* 
7 53 19 52 l1c -5 11 41 -2iE -6 436 9 13 -3 639 18 19 -6 306 7 5 
8 183 1 -2 -4 281 7 0 -4 111 27 46 -2 17 36 4* -5 56 10 20 

H,K= 1, 8 -3 0 35 -15* -2 498 10 -6 -1 859 21 40 -4 512 11 9 
-8 0 50 -4* -2 288 6 -2 o 913 20 32 0 212 9 -5 -3 38 10 31* 
-7 231 7 1 .... 1 25 37 23- 2 941 19 -3 1 701'19 -40 -2 525 11 1 
-6 0 37 -l:jc 0 349 7 -4 4 576 12 25 2 82 ,. 14 -1 41 6 -1 
-5 278 7 -0 1 17 31 12* 6 412 16 4 3 603 23 16 o 645 23 -17 
-4 25 32 1* 2 299 6 -6- 8 250 6 1 4 o 30 -16* 1 92 5 13 
-3 457 q -1 3 9 35 -1841 H,lI{= 2, 1 5 465 10 7 2 485 10 -7 
-2 a 27 -3" 4 276 7 3 -10 0 44 -14* 6 o 46 -214t 3 80 6 23 
-1 492 10 8 5 48 35 38 k -9 191' 6 -7 7 302 7 4 4 459 10 -11 

0 68 8 1 6 219 7 ,,3 -8 39 26 33* 8 o 48 "';20* 5 29 32 25· 
1 541 16 -14 ti,K= 1, 12 -7 328 7 4 9 154 8 -13 6 288 7 7 
2 21 34 -6* -6 32 43 26* -6 21 34 1* H,K= 2. 4 7 0 37 -30* 
3 474 10 -8 -5 221 6 4 -5 533 11 9 -9 39 43 22* 8 212 6 -2 
4 12 31 2* -4 57 12 47111: -4 75 9 -2 -8 213 6 -14 H,K= 2. 7 
5 331 8 -14 -3 297 7 0 -3 643 38 11 -7 33 36 -24* -9 133 9 -4 
6 0 37 -17* -2 37 21 9:;r -2 14 33 -1* -6 323 7 3 -8 29 42 24* 
7 188 6 -2 -1 299 7 4 -1 655 29 21 -5 38 39 6* -7 265 6 4 
8 66 15 53* 0 23 33 6l!ic 0 106 4 -4 -4 491 10 13 -6 43 18 39* 

~)' H,K= 1, 9 1 307 8 -3 1 849 24 -16 -3 25 18 -2* -5 346 8 5 
-8 164 11 14 2 18 41 6* 2 110 8 19 -2 815 17 5 -4 31 38 13* 

I 
-7 15 40 6* 3 255 6 :"7 3 716 24 15 -1 43 6 -7 -3 497 11 4 

).ry~ -6 263 6 4 4 0 37 -0'# 4 34 15 13* 0 812 38 -31 -2 13 29 5* 
-5 0 35 -13* 5 215 6 3 5 492 10 9 1 139 3 3 -1 496 10 -9 
-4 275 7 -4 6 0 43 -21* 6 60 15 10* 2 696 14 -42 0 53 7 -1 
-3 0 29 -3* H,K= 1, 13 1 302 7 -4 3 116 5 -20. 1 545 17 -3 

D 
-2 429 9 -9 -5 41 32 35* 8 28 39 24* 4 513 11 21 2 57 8 11 
-1 0 29 -15* -4 211 7 -7 9 186 8 -5 5 78 7 15 3 41t4 9 -5 
o 485 10 -3 -3 39 23 27"'- H,K= 2, 2 6 328 7 2 4 43 14 11* 
1 10 28 7* -2 288 6 -4 -10 140 7 0 7 0 38 -7- 5 335 8 -5 
2 499 11 -9 -1 20 34 13* -9 0 40 -6* 8 205 6 1 6 19 36 3* 
3 33 19 22* 0 293 7 -6 -8 233 6 -9 9 0 49 -4* 7 250 6 2 
4 341 7 -6 1 0 34 -5*= -7 29 44 20* H,K= 2. 5 8 39 42 33* 
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STRUCTURE fACTORS CONTINUED ~OR 
U( C20H20).;';- PAGE 3 

l FOB SG OEl l FOB SG OEl l FOB SG OEl l FOB SG DEL l FOB SG DEL 
H.K= 2. 8 -2 23 31 -3* 3 644 13 1 1 211 5 24 -1 494 14 3 

-8 116 7 -3 -1 312 7 -4 5 475 10 10 2 60~ 18 -10 0 61 6 6 
-1 52 17 32* 0 34 18 11« 1 230 6 -1 3 146 4 -2 1 531 19 -9 
-6 265 7 3 1 313 1 3 9 203 6 2 4 503 11 0 2 16 21 -25* 
-5 31 36 25- 2 25 31 3* H,K= 3, 1 5 39 29 13* 3 482 10 -17 
-4 351 7 -2 3 282 6 -6 -10 143 7 -3 6 388 9 -1 4 67 8 23 

~--3 0 31 -12* 4 32 47 15* -9 48 20 47* 7 38 39 18. 5 345 8 2 
-2 474 10 0 5 244 6 -0 -8 215 6 -3 8 206 6 6 6 44 51 30* 
-1 0 26 -14* 6 15 49 6~ -1 18 36 -5* 9 63 16 59- 7 261 1 -2 

~ o 540 18 -10 H.K= 2, 12 -6 414 9 3 H.K= 3, 4 8 40 42 31* 
1. 39 10 -13* -6 171 7 1 -5 52 11 36* -9 174 8 0 H.K= 3, 7 
2 440 14 -3 -5 44 23 31# -4 567 37 15 -8 30 38 22* -9 39 49 13* 
3 54 9 22 -4 255 6 -3 -3 50 8 () -7 246 6 -5 -8 189 9 -0 
4 384 8 1 -3 37 40 16* -2 693 19 -11 -6 20 33 18* -7 15 -39 -- 1* 
5 0 34 -7* ,-2 276 6 1 -1 202 5 5 -5 416 9 9 -6 282 6 7 
6 260 £> -5 -1 0 32 -20* 0 914 19 -9 -4 13 29 -2* -5 18 45 17* 
7 54 16 43* 0 333 7 4 1 150 4 11 -,3 506 10 21 -4 444 9 1 
8 167 7 -2 1 44 23 -19~ 2 714 20 -12 -2 28 <) 1741: -3 49 8 27 

H,K= 2. () 2 279 6° 0 3 35 10 -7* -1 713 22 12 -2 525 11 1 
-8 44 35 35* 3 2 42 -10* 4 514 11 20 0 83 3 5 -1 55 6 -1 
-7 218 6 5 4 240 7 1 5 25 40 1* 1 752 16 -38 o 524 19 -12 
-6 31 37 28* 5 22 41 16- 6 372 8 13 2 20 28 -17" 1 32 13 -14* 
-5 246 6 4 6 148 15 -14 7 41 22 21* 3 593 13 -12 2 352 1 2 
-4 43 23 41* H,K= 2, 13 8 241 6 -2 4 20 31 9* 3 58 34 47* 
-3 369 8 -5 -5 178 6 14 9 15 44 5* 5 394 <) 1 4 399- 9 -6 
-2 39 13 32Jl: -4 0 40 -29* H,K= 3, 2 6 48 15 30* 5 44 31 30* 
-1 't69 12 -7 -3 246 6 5 -10 18 41 8* 7 251 I» -3 6 295 7 -3 

0 26 35 25* -2 36 40 29* -9 180 7 -5 8 38 41 16* 7 38 39 34* 
1 462 16 -4 -1 298 7 -1 -8 13 37 6* 9 161 8 -1 8 180 8 -2 
2 40 12 28- 0 20 44 -1* -7 320 8 -2 H,K= 3, 5 H,K= 3, 8 
3 3113 R -10 1 271 7 3 -6 86 8 4 -9 37 41 30* -8 31 43 24* 
4 26 34 16* 2 32 35 29* -5 461 10 -6 -8 214 7 -4 -7 225 6 3 
5 282 6 -3 3 247 8 3 -4 38 15 7* -7 26 36 3- -6 49 16 42* 
6 0 42 -21* 4 21 39 3~ -3 646 21 18 -6 304 7 «} -5 299 7 2 
7 186 6 1 5 176 7 -3 -2 III 4 4 -5 61 20 30* -4 0 34 -21* 

H,K= 2, 10 H,K= 2, 14 -1 745 31 -24 -4 442 9 8 -3 423 9 -5 
-7 0 It 1 -13* -4 163 7 -5 0 110 3 3 -3 24 21 21* -2 35 14 -8* 
-6 246 8 9 -3 29 38 16>'1: 1 615 19 16 -2 585 12 10 -1 561 17 -3 
-5 21 43 9* -2 233 6 -1 2 11 23 0* -1 68 4 -1 0 14 28 1* 
-4 313 7 2 -1 0 40 -27-t. 3 584 21 -3 0 741 33 -4- 1 386 8 -5 
-3 17 32 -lOti: o 231 7 2 4 58 8 23 1 264 10 24 2 43 12 -32· 
-2 310 7 -5 1 40 35 38- 5 496 11 3 2 563 12 -12, 3 395 8 2 
-1 44 10 3* 2 223 6 -1 6 45 17 -20* 3 33 34 -26. 4 31 33 27* 

0 414 9 -6 3 61 15 48'· 7 264 6 -6 4 ~83 11 -6 5 291 7 -5 "j 

1 13 29 6* H,K= 2, 15 8 0 44 -5* 5 28 33 19* 6 52 19 16. 
\ -

2 361 8 -6 -2 7 39 4* 9 164 9 -8 6 301 7 1 7 216 6 -10 
3 10 38 -23* -1 183 6 -1 H,K= 3, 3 7 11 40 10* 8 46 53 46* \ 

'7'\---

4 280 1 0 0 31 39 19'" -9 0 40 -28* °8 211 6 12 H,K= 3, 9 
5 0 48 -1* 1 180 6 13 -8 229 6 -8 H,K= 3, 6 -8 157 9 8 
6 220 6 1 2 0 49 -1* -7 27 35 11* -9 146 12 5 -1 38 54 33* 
7 62 30 56* H,K= 3, 0 -6 379 8 -11 -8 20 ~9 19* -6 244 6 12 

H,K= 2, 11 -9 175 10 -2 -5 23 31 6* -7 233 7 -0 -5 0 35 -11* 
-1 165 9 -4 -7 331 7 4 -4 417 <) 11 -6 29 35 26* -4 334 8 -3 
-6 36 41 28* -5 483 20 33 -3 22 25 20* -5 408 9 9 -3 32 32 13* 
-5 243 6 -2 --3 623 16 -36 -2 800 21 24 -4 43 12 22* -2 414 12 -12 
-4 46 15 8* -1 737 19 4 -1 40 5 3 -3 538 11 4 -1 11 31 -13* 
-3 315 7 1 1 918 25 13 0 727 23 -32 -2 31 11 18* o 462 15 2 
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STRUCTURE FACTORS CONTINUED FOR 
U(C20H20). PAGE It-

l FOB SG DEL l FOB SG DEL l FOB SG DEL l Foe SG DEL l Foe SG DEL 
1 63 e 25 0 281 6 6 "';4 531 11 17 -6 39 21 30* -ft. 333 7 -4 
2 389 11 -4 1 44 20 23· -3 48 11 2* -5 406 9 18 -3 32 17 14* 
3 15 42 9· 2 270 6 -2 -2 673 20 -7 -4 8 31 3* -2 442 11 8 
4 299 1 15 3 57 18 36* -1 140 3 12 -3 522 11 5 -1 43 12 32* 
5 o 36 -6* 4 221 fa 8 0 691 14 13 -2 21 21 25* 0 455 lit -1 

• 6 236 S -5 H,K= 3, 14 1 9 23 -35''0; -1 460 15 -5 1 . 90 9 -27 
1 55 26 51* -4 6 44 3* 2 631 20 -19 0 80 4 7 2 420 9 -12 

H,K= 3, 10 -3 170 7 -1 3 66 6 18 1 567 13 -12 3 39 24 19* , -7 l77 8 -1 -2 33 37 26* 4 462 10 6 2 47 12 -2* 4 309 7 -1 
-6 4 41 -1* -1 224 6 3 5 26 42 14* 3 552 13 -1 5 ·34 ·37 30* 
-5 279 6 10 0 0 37 -4>11 6 331 8 5 ,. 44 14 30* 6 258 8 -4 
-4 23 33 23* 1 238 6 -5 7 36 41 18. 5 354 8 0 1 2 52 1*. 
-3 327 8 -5 2 31 38 8* 8 226 10 -8 6 31 53 30* H,K= 4, 9 
-2 39 15 35· 3 198 6 0 9 0 49 -21* 7 247 6 7 -8 36 45 .. 33* 
-1 392 8 -4 H,K= 3, 15 H,K= 4. 3 8 35 43 31* -1 186 6 8 

0 27 29 9n: -1 22 41 18* -9 170 6 -3 H,K= 4. 6 -6 0 39 -15* 
1 333 7 0 0 174 8 12 -8 52 16 41* ~9 0 41 -101fr -5 288 1 5 
2 47 12 10* 1 0 39-13~ -7 2BO 6 -1 -8 199 8 -3 -4 25 3ft. 9* 
3 310 7 -2 H,K= 4, 0 -6 59 11 15* -1 28 43 25* -3 313 7 2 
4 0 37 -23*-10 135 10 -14 -5 406 8 -8 -6 101 7 11 "'2 14 29 -14* 
5 243 7 -7 -8 203 6 -2 -4 24 32 -11* -5 0 34 -10* -1 442 11 -6 
6 40 43 30~ -6 3tH 7 7 -3 515 15 18 -4 461 9 5 0 43 11 10* 
1 180 12 3 -4 564 12 -8 -2 48 15 14. -3 40 11 -6. 1 381 12 -10 

H.K= 3, 11 -2 658 16 0 -1 675 30 -30 -2 480 10 8 2 62 ll' 23 
-7 25 43 17* 0 850 21 22 0 24 24 15* -1 52 8 -1 3 368 8 2 
-6 196 6 8 2 186 16 -28 1 603 21 9 o 454 16 -14 4 8 36 -13* 
-5 13 39 -3>1t 4 496 II 5 2 134 5 1 1 60 1 -25 5 247 6 -4 
-4 314 7 0 6 243 6 4 3 522 12 -5 2 445 19 -19 6 38 40 31* 
-3 42 17 360ic 8 246 6 -8 4 0 31 -17~ 3 85 10 33 7 110 11 -11 
-2 291 6 -2 H,K= 4, 1 5 416 10 3 4 431 9 -1 H,K= 4. 10 
-1 0 31 -10*-10 14 42 13:>t 6 33 35 32* 5 19 38 10* -1 49 40 41* 

o 305 7 5 -9 159 7 -1 7 288 7 7 6 298 7 6 -6 221 9 22 
1 38 116 24 lie -~ 43 20 18* 8 0 53 -16* 7 40 49 31* -5 52 24 37* 
2 301 7 -6 -7 295 7 -6 9 l't9 11 -4 8 180 7 7 -4 311 7 1 
3 11 34 -3* -6 66 12 -0 H,K= 4, 4 H,K= 4, 7 -3 15 36 -11* 
4 258 6 -2 -5 37'. 9 5 -q 23 63 -5* -8 0 44 -6* -2 330 7 -2 
5 0 44 -2* -4 34 16 1* -8 230 7 4 -7 219 6 -1 -1 24 29 18* 
6 189 9 10 -3 701 20 -14 -7 0 44 -5* -6 19 37 13* 0 317 11 -4 

H,K= 3, 12 -2 35 9 10* -6 332 7 -7 -5 350 8 3 1. 58 9 -3 
-6 38 42 29:t. -1 793 20 -8 -5 12 33 -4* -4 45 17 18* 2 365 8 -0 
-5 190 0 -1 0 141 4 3 -4 414 9 12 -3 ~64 13 1· 3 50 11 ·13* 
-4 25 36 3* 1 748 15 0 -3 47 12 13* -2 28 24 20* 4 267 .7 -0 
-3 258 7 -1 2 0 23 -Il.ec -2 571 12 -1 -1 480 19 1 5 13 39 7* 

l,j. -2 26 33 8* 3 533 11 13 -1 24 25 -16* 0 41 9 0* ·fJ 197 6 -7 
'/ -1 298 8 1 4 85 6 12 o 599 12 -13 1 381 ··8 -7 H,K= ft.. 11 

0 41 16 -11>1< 5 447 9 12 1 0 26 -31* 2 105 5 -23 -6 38 45 38* 
'0' 1 293 6 -3 6 0 42 -21* 2 623 13 -5 3 422 12 -15 ·-5 237 7 1 

2 12 48 -1* 7 250 1 -4 3 0 29 -24* 4 28 33 19* -It 38 24 -3* 
3 252 6 -3 8 4q 21 32~ 4 460 10 4 5 316 7 -3 -3 294 7 4 
4 0 43 -10* 9 160 7 -10 5 0 45 -15* 6 36 51 19* -2 0 32 -19* 
5 201 7 -1 H,K= 4, 2 6 311 7 1 1 226 1 1 -1 295 6 -2 

H,K= 3, 13 -10 13~ R -0 7 33 39 -2* 8 20 43 14- 0 12 35 10* 
-5 19 46 -5:· -9 8 39 5*: 8 197 7 3 H,K= 4, 8 1 287 6 -4 
-4 181 6 7 -8 2cn 7 -15 H,K= 4, 5 -8 169 9 15 2 ft.6 23 12* 
-3 39 26 17- -7 52 14 32...: -9 111 9 3 -7 19 55 15* 3 267 6 -1 
-2 249 6 3 -6 367 8 -2 -8 40 34 28* -6 260 9 5 4 ~5 26 38* 
-1 25 47 23* -5 42 16 31'" -7 234 6 5 -5 0 34 -HJ* 5 223 7 -0 
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STRUCTUFiE FACTORS CONTINUED FOR 
U'C20H20). PAGE 5 

L FOB 5G nEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL 
6 0 45 -10. 5 36 20 25* 5 326 7 5 6 254 1 -3 1 0 33 -31. 

H,K= 4, 12 6 299 1 9 6 38 42 21* 7 30 0\6 . 26* 2 278 6 0 
-6 152 9 -4 7 30 41 24* 1 245 9 0 H,K= 5, 8 3 0 31 -36* 
-5 0 42 -4* 8 206 1 -6 8 10 46 5* -8 60 18 54* 4 234 8 -2 
-4 229 6 3 H,K= 5, 2 H,K= 5, 5 -1 201 6 8 5 26 42 11* 
-3 48 14 32": -9 145 1 -4 -9 41 53 36* -6 0 39 -1* H,K= 5, 12 

{-, 
• -2 262 6 -2 -8 43 28 ~5* -8 200 1 2 -5 265 7 -1 -5 174 6 -0 

-1 14 35 6* -7 261 6 -9 -7 60 15 51* -4 51 11 12* -4 56 21 42* 
o 284 6 3 -6 22 38 3* -6 301 1 -1 -3 289 6 -1 -3250 7 3 • 1 0 36 -14* -5 429 9 4 -5 25 36 16* -2 36 16 20* -2 24 34 6* 

'..I 

2 252 7 -1 -4 26 32 16* -4 426 9 10 -1 446 14 1 -1 259 1 -1 
3 0 41 -10* -3 527 11 1 -3 0 32 -5* 0 18 21 2· 0 33 38 19tr. 
4 233 6 1 -2 53 6 -3 -2 483 10 -4 1 443 15 -16 1 253 6 2 
5 45 31 22* -1 663 16 6 -1 22 25 1* 2 45 IS 36. 2 7 36 -28* , 

H,K= 4, 13 0 59 4 -4 o 525 11 -6 3 355 8 -12 3 220 1 5 
-5 166 ·8 13 1 633 13 0 1 0 31 -2* 4 0 36 -36* 4 27 41 25* 
-4 0 40 -14* 2 22 24 19* 2 489 11 -1 5 254 8 -4 H,K= 5, 13 
-3 202 6 6 3 441 9 8 3 80 12 18 6 34 39 33* -4 111 6 -2 
-2 38 24 29* 4 66 8 8 4 399 9 2 7 112 7 1 -3 22 38 17* 
-1 242 6 -0 5 314 8 6 5 21 34 19* H,K= 5, 9 -2 219 6 3 

0 0 35 -20* 6 48 17 36* 6 281 6 -1 -1 11 54 7* -1 19 39 14* 
1 274 7 -2 7 292 7 -6 1 20 51 17* -6 216 8 2 o 240 6 . -8 
2 27 37 23* 8 0 46 -19* 8 158 8 -1 -5 40 28 26* 1 55 22 49* 
3 217 6 9 H,K= 5, 3 H,K= 5, 6 -4 247 6 2 2 203 1 6 
4 31 42 16* -9 67 13 62· -9 140 8 -5 -3 0 32 -9* 3 31 40 11* 

H,K= 4, 14 -8 186 7 -10 -8 11 41 7* -2 332 1 -2 H,K= 5, 14 
-3 42 26 28* -7 9 36 7* -.1 219 6 -3 -1 14 29 8* -3 185 6 4 
-2 195 1 -5 -6 350 8 -8 -6 64 11 56 0 368 13 -1 -2 0 41 -2* 
-1 19 43 16* -5 56 12 -u~ -5 333 8 4 1 42 16 24* -1 199 7 8 

0 222 6 -4 -4 413 10 8 -4 38 19 21* 2 425 9 -16 0 19 43 -3* 
1 22 38 -2* -3 34 15 23~ -3 460 10 -2 3 31 36 20* 1 181 6 4 
2 190 6 0 -2 566 15 -12 -2 0 30 -2* 4250 6 -3 HI/K= 6, 0 

H,K= 5, 0 -1 86 3 -5 -1 441 12 -3 5 21 43 20* -8 238 6 5 
-9 154 6 2 o 615 13 -4 0 28 19 1* 6 201 1 0 -6 273 6 5 
-7 294 1 nr 1 lUll 5 -8 1 481 10 -9 H,K= 5, 10 -4 441 9 4 
-5 337 8 2 2 507 11 3 2 100 6 31 -7 155 8 1 -2 503 10 -14 
-3 553 11 1 3 38 40 21* 3 416 9 1 -6 10 1~1 8* o 534 11 2 
-1 690 14 4 4 423 9 4 4 . 47 15 34* -5 245 6 13 ·2 464 10 4 

1 752 21 -4 5 15 33 8* 5 318 7 -2 -4 31 35 9* 4 491 10 0 
3 476 10 2 6 319 7 -5 6 30 38 26* -3 266 6 2 6 307 7 1 
5 402 9 11 7 48 24 8* 7 204 6 6 -2 11 38 -0* S 161 7 -4 
7 267 6 1 8 186 7 -10 8 44 58 32,:t -1 320 1 -12 H,K= 6, 1 

H,K= 5. 1 H,K= 5, 4 H,K= 5, 1 0 19 30 18~ -9 138 10 -8 
-9 52 19 43* -9 156 7 -5 -8 165 1 -0 1 329 8 -2 -8 18 39 -11* \\'.-1. 

-8 210 6 -0 -8 39 32 36* -7 29 48 23* 2 103 8 13 -7 216 19 5 
-7 36 40 33* -7 233 6 -4 -6 278 7 6 3 296 7 -0 -6 16 34 11* 
-6 219 7 3 -6 61 11 43 -5 18 42 13* 4 49 11 46* -5 311 8 -8 !'-

-5 38 38 29* -5 396 17 -3 -4 329, 1 -2 5 231 6 -7 -4 43 22 5* 
-4 544 11 1 -4 41 16 4* -3 11 35 -13* 6 28 49 1* -3 441 9 -1 
-3 III 4 -1 -3 479 10 -1 -2 428 9 1 H,K= 5, 11 -2 39 8 -2* 
-2 516 14 -1 -2 28 22 9~ -1 89 5 14 -6 161 7 4 -1 552 12 -1 
-1 32 9 -14* -1 526 17 -23 0 459 17 -6 -5 28 44 12* 0 80 4 8 

o 671 14 1 0 154 4 -11 1 61 11 -22 -4 254 6 4 1 493 11 6 
1 24 18 21* 1 604 13 14 2 425 9 -15 -3 31 34 29* 2 22 31 6* 
2 558 12 -1 2 66 7 21 3 25 33 15* -2 291 1 -4 3 521 12 -11 
3 74 5 4 3 460 11 1 4 321 7 -4 -1 31 39 20* 4 29 30 -2* 
It 513 11 -2 4 0 32 -8. 5 0 36 -2* o 261 6 1 5 356 9 2 
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STRUCTURE FaCTORS CONTINUED FOR 

U(C20H20J. PAGE 6 

l FOB SG DEL l FOB SG DEL l F08 SG DEL l FOB SG DEL l FOB SG DEL 
6 52 18 49* 6 210 6 -3 -1 24 45 19* -5 38 50 21* -2 25 28 -9* 
1 235 6 -8 7 49 22 41* -6 235 1 11 -4 200 6 3 -1 480 10 -7 
8 43 44 23* 8 177 9 12 -5 29 36 28* -3 26 41 9* 0 84 4 4 

H,K= 6, 2 H,K= 6, 5 -'t 253 6 -6 -2 241 6 2 1 410 10 -8 
-9 50 21 41* -«) 12CJ 8 -13 -3 19 31 12* -1 34 35 31$ 2 21 28 -1* 

~, 
-8 1«)9 6 10 -8 34 40 26~ -2 351 7 -11 0 251 6 4 3 447 10 -5 
-7 20 31. 11* -7 208 1 3 -1 35 14 12* 1 0 36 -21* 4 0 32 -20* 
-6 315 1 --2 -6 21 37 ' 19* 0 383 HI' -10 2 216 6 1 5 301 1 -5 

<1 -5 54 11 6>lc -5 289 6 -2 1 0 55 -19* 3 50\ 29 3* 6 47 19 45* 
-4 434 CJ -3 -4 64 9 8 2 369 8 -9 4 204 7 12 1 215 6 6 
-3 85. 6 13 -3 469 10 1 3 35 35 -9* H,K= 6, 13 H,K= 1, 3 
-2 538 11 5 -2 12 35 9* ·4 263 6 2 -4 16 51 4* -9 25 47 22* 
-1 19 23 17* -1 485 14 -5 5 50 18 46* -3 191 6 3 -8 152 1 -5 

0 547 12 -2 0 26 31 25* 6 196 9 3 -2 45 19 44* -1 21 38 -3* 
1 50 10 -31\: 1 482 10 6 H,K= 6, 9 -1 207 6 3 -6 272 7 2 
2 453 10 1 2 109 8 13 -7 166 8 ,. 0 62 12 50* -5 30 42 22* 
3 0 30 -1* 3 407 9 -3 -6 66 14 62* 1 211 6 -6 -4 355 8 -1 
4 432 9 8 4 21 33 18* -5 233 7 2 2 48 20 4* -3 81 6 1 
5 28 36 8'* 5 299 1 -5 -4 0 45 -22* H,K= 6, lLt -2 453 9 -5 
6 313 7 -3 6 29 44 25* -3 .256 6 -3 -1 27 39 25* -1 39 9 26* 
7 0 54 -7* 7 1191 7 -2 -2 4 30 -4* 0 167 8-11 o 466 10 -4 
8 174 8 -4 H,K= 6, 6 -1 337 7 3 H,K= 7, 0 1 13 27 I'll 

H,K= 6, 3 -8 161 8 ~l 0 5 33 -13* -9 133 8 0 2 512 11 -10 
-9 150 Ul 7 -7 10 39 7· 1 352 12 -16 -7 256 6 -5 3 12 36 -34* 
-8 44 34 27* -6 250 7 1 2 50 16 44* -5 339 7 -4 4 323 7 13 
-7 214 6 -4 -5 18 36 -8* 3 269 6 0 -3 412 9 -ll 5 40 25 11* 
-6 40 40 13* -4 350 8 7 4 33 45 13* -1 458 10 -1 6 245 6 -3 
-5 400 8 4 -3 63 22 -5~ 5 230 6 -2 1 484 10 -2 1 0 42 -9* 
-4 33 38 27~ -2 462 12 1 6 10 46 8* 3 431 9 -3 H,K= 7. 4 
-3 455 10 -2 -1 42 10 8* H,K= 6, 10 5 324 7 1 -9 138 8 -0 

" -2 19 21 -10* 0 485 11 -7 -1 23 48 20* 7 198 1 -5 -8 34 40 23* "-
-I 570 12 -3 1 111 5 19 -6 167 7 1 IHl,K= 1, 1 -1 183 ~; -5 

0 72 6 -5 2 381 8 7 -5 20 41 14* -9 28 42 23* -6 18 43 9. 
1 488 10 1 3 43 15. 30* -4 241 6 6 -8 195 6 -6 -5 216 6 -3 
2 25 21 -4* 4 328 ill -3 -3 33 40 25* -1 45 31 35* -4 21 32 -11* 
3 484 11 -11 5 20 36 17* -2 300 6 -3 -6 218 1 -8 -3 394 12 -11 
4 16 35 -10* 6 246 8 1 -1 18 31 4* -5 0 33 -4* -2 102 5 2 
5 305 1 4 1 17 43 -2* 0 268 6 -3 -4 389 8 6 -L 459 10 -2 
6 3 37 -16* H,K= 6" 1 1 58 10 21 -3 41 16 8* 0 32 14 17* 
1 231 11 -2 -R 36 45 33* 2 290 7 -3 -2 463 10 -2 1 442 10 2 
8 43 52 29* -1 191 6 -2 3 26 46 21* -1 41 8 18* 2 0 42 -28* 

H,K= 6, 4 -q 0 40 -10* 4 239 8 0 0 447 9. -6 3 416 9 3 
-9 53 19 52'* -5 253 6 1 5 24 41 22* 1 16 7 7 4 11 39 -21* 

-1~f -8 171 6 2 -4 44 14 43'" H,K= 6, 11 2 516 11 -18 5 218 6 -1 
-7 29 37 22* -3 316 8 -8 -6 52 21 44* 3 36 42 10* 6 46 47 38* 
-6 284 6 -6 -2 18 40 -441 -5 181 6 1 4 335 1 -0 1 178 7 -7 

'?<-' -5 45 't8 15* -1 426 13 4 -4 16 41 11* 5 30 35 2.0*.· H,K= 7, 5 
-4 385 8 8 0 43 12 12* -3 262 1 2 6 261 8 5 -8 153 7 2 
-3 25 33 23* 1 424 10 -11 -2 50 12 32* 1 32 45 .23* -7 33 39 33* 
-2 517 11 -1 2 19 38 2:~ -1 270 6 -0 H,K= 1, 2 -6 238 6 9 
-1 43 8 -11 3 329 1 5 0 0 33 -3* -9 139 8 2 -5 39 2,. 1* 

0 566 12 5 4 16 36 2* 1 266 6 -3 -8 39 42 31* -4 324 8 -6 
1 48 11 12* 5 214 1 -6 2 26 36 -20* -1 207 8 -7 -3 0 34 -~* 
2 454 10 1 6 64 14 54* 3 201 6 2 -6 32 35 31* -2 391 8 -6 
3 30 38 16* 1 L68 7 -1 4 55 18 44* -5 353 8 ~8 -1 0 30 -4* 
4 352 8 -4 H,K= 6, 8 5 197 11 -9 -4 0 41 -12'4c 0 451 9 -2 
5 38 31 26* -8 127 10 -9 H,K= 6, 12 -3 'il10 9 -2 1 46 14 1* 
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STRUCTURE FACTORS CONTINUED FOR 

U(C20H20). PAGE 1 

L FOB SG DEL l FOB SG DEL l FOB SG DEL l FOB SG DEL l FOB S& DEL 
2 407 10 9 -5 0 39 -5* 4 300 1 -0 -1 51 19 41* 3 295 1 1 
3 31 22 9* -4 266 6 2 6 235 6 12 -6 242 6 It 4 40 21 1B* 
4 302 1 -3 -3 30 33 19* H.K= B. 1 -5 29 35 9* 5 225 6 5 
5 19 49 2* -2 284 6 -6 -9 102 14 -12 -4 293 6 -11 6, 36 5ft. 22* 
6 232 7 2 -1 9 37 -2* -8 14 44 13* -3 61 10 -9 H,K= 8. 8 
1 25 45 -10* 0 277 7 -6 -1 191 6 -2 -2 341 1 -1 -7 38 41t 28* ~ H,K= 1. 6 1 2 34 -26* -6 0 3B -13* -1 0 35 -10* -6 181 1 2 

-8 18 42 14* 2 251 ,7 -1 -5 301 1 4 0 401 9 2 -5 45 59 31* 
-7 199 8 4 3 45 29 9* -4 0 36 -13* 1 19 29 -15* -4 262 6 -0 r-.. 
-6 16 55 16:~ 4 241 8 -4 -3 389 8 -8 2 318 8 0 -3 32 34 15* 
-5 243 6 9 5 46 31 40* -2 49 13 -1* 3 41 16 4* -2 213 6 -5 
-4 38 40 -10'" H,K= 1, 10 -1 458 10 -8 4 295 1 -0 -1 40 25 33* 
-3 400 9 -1 -6 42 43 39* 0 58 7 3 5 30 38 5* o 285 8 -6 
-2 19 38 -2* -5 199 6 -8 1 502 10 -2 6 208 6 -6 1 38 42, 9* 
-1 394 8 5 -4 19 36 15* 2 40 16 12* H,K= 8, 5 2 276 10 2 

0 35 21 1* -3' 252 6 -0 3 2S4 6 8 -8 SO 41 46* 3 31 37 ft.* 
1 389 9 9 -2 32 33 23* 4 15 38 -9* -1 196 6 -5 4 247 1 2 
2 36 22 7* -1 262 6 -4 5 2B9 7 3 -6 25 64 16* 5 25 42 23* 
3 327 7 6 0 0 36 -131t 6 16 40 6* -5 231 6 -3 H,I<.= 8, 9 
4 26 39 26* 1 262 6 2 1 196 8 4 -4 0 34 -8* -6 71 15 59* 
5 282 1 -9 2 63 12 50 H,K= 8, 2 -3 315 12 -5 -5 223 6 4 
6 25 43 24* 3 213 1 -6 -9 46 53 45* -2 32 32 30* -4 37 31 36* 
1 182 7 3 4 66 16 40~ -8 161 1 9 -1 365 8 3 -3 234 6 -4 

H.K= 7, 1 5 193 7 -0 -7 0 39 -24* 0 0 29 -18* -2 44 15 39* 
-8 14Z 7 12 H,K= 7, 11 -6 234 6 -10 1 365 9 10 -1 218 6 4 
-1 20 41 3* -5 41 49 29* -5 19 34 5* 2 34 28 14* 0 27 34 18* 
-6 222 7 3 -4 205 6 1 -4 326 7 -0 3 305 8 5 1 240 6 1 
-5 32 42 26* -3 . 32 36 23* -3 18 41 -3* 4 0 36 -11* 2 11 12 37 
-4 313 1 1 -2 247 6 -3 -2 439 9 2 5 262 8 -0 3 258 6 8 
-3 28 32 4* -1 36 24 30* -1 45 8 33* 6 0 52 -7* 4 25 41 23. 
-2 351 7 -2 0 254 9 -3 0 451 9 0 H,K= 8, 6 H,K= 8, 10 
-1 26 34 14J11c 1 13 41 0* 1 9 30 -16* -8 141 7 7 -6 147 11 5 

0 381 8 -3 2 201 7 -2 2 415 9 0 -7 21 41 7* -5 40 37 25* 
1 0 34 -21ic 3 36 50 23* 3 38 26 36* -6 222 6 <) -4 213 1 7 
2 322 1 6 4 207 7 -6 4 318 7 -2 -5 41 25 39* -3 0 41 -21* 
3 14 35 1'4: H,K= 7, 12 5 0 39 -0* -4 288 7 -5 -2 242 6 -0 
4 282 1 -9 -4 0 40 -14* 6 226 8 -3 -3 26 43 20* -1 19 34 14* 
5 0 40 -3* -3 195 6 4 7 5 43 4*- -2 294 7 -3 o 245 1 2 
6 lA8 7 -6 -2 13 40 9* H,K= 8, 3 -1 19 34 -12* 1 ,.6 49 19* 

H,K= 1. 8 -1 223 6 4 -8 3 51 -8* 0 370 8 5 2 215 6 -3 
-7 163 8 2 0 49 20 49* -7 116 7 -3 1 0 33 -13- 3 61 26 29* 
-6 39 41 32>1< 1 241 7 1 -6 0 39 -8* 2 319 7 6 4 211 6 9 
-5 249 6 -3 2 0 40 -43* -5 280 6 -9 3 38 23 28. H,K= 8, 11 
-4 27 38 1* 3 195 9 9 -4 23 38 8. 4 286 ., -6 -5 154 7 1 't' 
-3 302 7 -8 H.IK= 7, 13 -3 339 7 -0 5 42 29 18* -4 33 38 13* 
-2 38 16 37* -3 0 45 -Olil: -2 31 21 -10* 6 188 7 -17 -3 192 6 -3 
-1 320 11 2 -2 176 6 7 -1 430 9 -3 H.K= 8, 7 -2 0 36 -6* .x:~ 

0 0 32 -17* -1 28 38 23~ 0 38 50 29* -7 159 8 -4 -1 226 6 1 
1 322 1 -3 o 207 6 -2 1 429 9 -1 -6 0 40 -1* 0 0 31 -11* 
2 26 36 -20* 1 0 43 -17* 2 25 29 -29* -5 222 1 -7 1 222 ' 6 -0 
3 271 6 -2 H,K= 8, 0 3 331 7 -4 -4 60 14 10*' 2 36 43 5* 
4 49 18 44 iii: -8 162 7 -6 4 37 23 15* -3 302 7 6 3 201 7 -4 
5 222 6 5 -6 24:) 7 -3 5 270 7 -1 -2 0 34 -21* H,K= 8, 12 
6 8 47 1* -4 337 7 1 6 23 39 23* -1 323 8 2 -3 32 49 21* 

H,K= 1, 9 -2 460J 10 -8 7 183 7 0 0 47 15 41* -2 185 9 3 
-7 61 20 56* 0 474 10 -1 H,K= 8, 4 1 31" 7 4 -1 0 38 -3. 
-6 196 7 13 2 386 8 -1 -8 149 10 -2 2 52 13 41* o 212 6 -3 
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STRUCTURE FACTORS CONTINUED FOR 

U(C20H20). PAGE 8 

l FOS SG DEL L FOB SG DEL l FOB SG DEL L FOB SG DEL l FOB SG DEL 
1 47 22 45.rc H,K= 9, 4 5 51 21 45* -1 269 6 Q -1 291 6 -0 

H,K= 9, 0 -8 0 46 .-3· H,K= 9, 8 0 0 33 -6. 0 0 31t -6. 
-7 166 6 -6 -7 181 1 1 -6 47 21 33* 1 318 7 -5 1 289 7 9 
-5 250 6 9 -6 38 39 2311 -5 183 (, -3 2 20 32 -24r 2 52 21 11. 
-3 3RZ 8 -8 -5 242 6 -5 -It- O 54 -21* 3 J01 1 . -1 3 220 6 2 

~ -1 357 1 -1 -4 1t-1 14 44* -3 22J 6 '9 It- O 45 -20* 4 2 It- 39 20. 
1 383 8 -0 -3 300 6 -2 -2 50 11 30* 5 215 7 -1 5 193 6 10 
3 281 6 -1 -2 0 31 -1* -1 281t- 9 It- H',K= 10, 2 H,K= 10. 6 

,d 5 238 1 2 -1 345 1 1 0 49 16 41* -8 117 9 -9 -6 159 10 3 
H,K= 9, 1 0 0 30 -ll>k 1 269 6 It -1 30 40 16. -5 26 41 26* 

-8 150 11 12 1 302 1 -1 2 53 15 23* -6 191 1 5 -4 212 8 -3 
-7 34 39 34. 2 22 32 -16. 3 252 1 -1 -5 0 36 -4* -3 I? 36 -6*. 
-6 210 7 0 3 292 1 -12 4 31 41 33* -4251 6 -4 -2 268 6 6 
-5 22 35 14* 4 33 31 5· H,K= 9, 9 -3 0 40 -15. -1 0 38 -2* 
-4 293 1 2 5 214 6 0 -6 146 8 12 -2 275 6 -4 0 280 6 1 
-3 47 10 10* 6 48 55 44tc .... 5 52 20 It3* -1 21 30 4* 1 1S 40 5* 
-2 406 8 -3 H,K= 9, 5 -4 183 6 -2 o 314 '7 -6 2 275 6 5 
-1 35 26 -5* -1 49 22 44* -3 0 31 -14* 1 18 46 5* 3 42 26 2· 

0 389 8 4 -6 210 1 3 -2 236 6 -3 2 310 1 -4 4 188 6 3 
1 0 32 -194 -5 0 38 -6* -1 41 21 19* 3 40 19 -3* H,K= 10, 1 
2 287 7 -0 -4 269 6 -4 0 229 1 -1 4 261 6 4 -6 33 56 11* 
} 51 16 3* -] a 33 -11* 1 31 41 20* S 23 44 5* -5 151 1 -5 
4 313 7 1 -2 293 7 -0 2 249 7 10 H,K= 10, 3 -4 33 42 22* 
5 29 47 26* -1 16 30 1* 3 7 42 0* -1 136 8 -8 -3 208 6 --3 
6 211 6 4 0 319 7 1 4 1~8 10 -1 -6 19 40 2* -2 31 40 15* 

H,K= 9, 2 1 36 18 " 33:k H,K= 9, 10 -5 218 6 -12 -1 264 6 6 
-8 0 56 -7* 2 299 7 3 -5 157 7 ' -0 -4 IS 34 12* 0 8 35 3* 
-1 161 6 5 3 29 41 11* -4 39 48 3* -3 265 6 -8 1 219 1 1 
-6 It 7 18 46¥ 4 246 6 4 -3 179 6 -3 -2 25 31 20'~ 2 38 51 35* 
-5 255 7 -3 5 36 46 23- -2 25 43 23* -1 306 7 -3 3 213 6 -1 
-4 32 33 28* H,K= 9, 6 -1 222 6 -1 0 25 31 15* 4 28 44 23* 
-3 3'.5 8 2 -7 171 1 -0 0 0 38 -5* 1 281t 6 -5 H,K= 10, S 
-2 60 8 -14 -6 38 58 34* "I 222 1 4 2 27 33 21* -5 39 56 31* 
-1 314 8 -4 -5 203 6 -0 2 19 43 -2* 3 289 1 -2 -4 163 1 -2 

0 0 28 -18'* -4 29 46 1* 3 212 1 15 4 0 40 -20* -3 34 42 21-
1 3S2 8 -2 -3 268 6 4 H,K= 9, 11 5 210 6 3 -2 231 6 ,. 
2 16 30 8iE -2 29 31 -4Jjc -3 26 38 15* H,K= 10, 4 -1 18 36 1· 
3 321 1 -10 -1 309 1 3 -2 185 6 2 -1 21 51 12tc o 231 6 -1 
4 54 13 16* 0 35 31 33. -1 0 38 -8* -6180 1 4 1 34 38 28* 
S 2'51 6 4 1 311 7 7 0 201 6 0 -5 27 37 22* 2 223 6 0 
6 2 42 -4* 2 23 40 20* 1 26 41 8* -4 265 7 -3 3 26 41 2S* 

H,K= 9, 3 3 282 7 1 H,K= 10, 0 -3 26 33 16* H,K= 10. 9. 
-8 141 8 3 4 64 13 28* -8 122 13 -10 -2 288 . 6 -2 -S 153 1 ,. 

L~J -1 0 43 -2"'-" 5 201 6 -4 -6 200 6 0 -1 36 28 13* -4 34 42 22* 
-6 211 6 -0 H,K= 9, 1 -4 250 6 -1 0 301 1 5 -3 171 8 1 , -5 33 35 28* -1 2 44 1# -2 268 6 -4 1 26 34 11* ~2 0 38 -IS* '~ ,"J 

,I" 
~ -4 285 6 -S -6 163 11 -1 0 321 1 -6 2 218 1 -3 ..:'1 223 7 2 

-3 28 30 15* -5 26 47 -2* 2 298 7 -1 3 22 36 -5* 0 38 46 27· 
-2 356 1 -2 -4 224 6 2 4 243 6 4 4 200 6 1 1 218 1 12 
-1 16 38 10* -3 0 40 -2~ H,K= 10, 1 5 17 51 -7* 2 34 41 21* 

o 341 8 6 -2 210 7 3 -8 0 45 -10* H,K= 10, 5 H,K= 10, 10 
1 52 9 19 -1 11 41 -2- -7 150 10 -10 -1 1'*6 12 -2 -3 31 42 31t-. 
2 305 1 -11 0 293 7 -1 -6 44 24 40* -6 0 60 -3* -2 181 6 0 
3 0 38 -5- 1 17 38 16* -S 222 6 1 -S 201 6 -0 -1 0 39 -21* 
4 295 7 -3 2 302 1 2 -4 0 3S -7- -4 25 36 -1* o 191 1 0 
5 0 44 -4* 3 0 38 -28'" -3 2iJ4 6 -10 -3 262 6· -8 1 42 54 39-
6 197 6 -2 4 234 7 1 -2 35 18 -21* -2 29 32 24* H,K= 11, 0 
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STRUCTURE fACTORS CONTINUED FOR 
U(C20H20). PAGE 9 

L FOB SG DEL L FOB SGDEl l FOB SG DEL L fOB SG DEL L FOB SG DEL 
-1 146 7 -4 H,K= U, 5 -3 232 6 6 -3 165 6 6 
-5 186 8 .... 11 -6 136 8 1 -2 27 38 20* -2 23 39 20* 
-3 239 6 -5 -5 30 39 24* -1 237 6 -1 -1 157 6 7 
.-1 268 6 1 -4 206 6 3 0 38 23 28* 0 0 41 -1* 

1 274 6 -5 -3 0 31 -11* 1 218 6 -4 1-' 119 9 -3 
3 223 6 -I -2 255 6 4 2 48 16 44* H,K= 12, 8 it 

H,K= 11, 1 -1 40 18 35* 3 200 6 -0 ..;1 0 41 -6· 
-1 36 50 33* 0 250 6 e H,K= 12, 2 H,K= 13, 0 

-6 119 6 0 1 39 22 25* -6 127 8 -6 -5 129 8 -5 '(; 

-5 36 37 35* 2 224 1 8 -5 0 43 -8* -3 211 7 2 
-4 209 1 -2 3 \) 39 -5* -4 119 6 5 -1 202 1 4 
-3 46 18 42* 4 186 8 11 -3 9 40 -9* 1 198 1 4 
-2 244 6 5 H,K= 11, 6 -2 231 6 7 H,K= 13, 1 
-1 29 41 16* -6 31 45 21* -1 25 34 15* -5 28 41 21* 

0 288 7 -6 -5 151 7 -1 0 219 6 -4 -4 156 1 -1 
1 29 32 24* -4 19 39 8~ 1 0 42 -10* -3 32 37 31* 
2 258 6 -2 -3 216 6 5 2 217 6 -4 -2 192 6 -6 
3 35 37 23* -2 23 43 15* 3 34 45 19* -1 31 42 20* 
4 209 6 -6 -1 233 6 9 H,K= 12, 3 o 200 6 9 

H,K= 11, 2 0 25·31 21 Jc -6 43 35 36* 1 35 31 30* 
-7 128 13 -4 1 241 6 11 -5 153 9 :"0 2 181 1 4 
-6 25 40 23* 2 46 22 21ir -4 18 38 10* H,K= 13, 2 
-5 194 6 4 3 185 1 5 -3 184 5 3 -4 31 48 29* 
-4 55 12 33. H,K= 11, 7 -2 38 23 10* -3 168 6 3 
-3 207 6 -3 -5 28 43 25llt -1 234 6 -0 -2 29 41 14* 
-2 20 32 11* -4 168 q 2 0 31 43 25* -1 183 6 5 
-1 283 6 -4 -3 0 38 -1~ 1 218 1 2 0 27 36 20* 

0 30 32 20* -2 215 6 7 2 41 24 26* 1 181 6 -4 
1 264 6 -3 -1 0 36 -1* 3 200 6 -5 2 47 23 41* 
2 17 34 9* 0210 6 7 H,K= 12, 4 H,K= 13, 3 
3 240 6 -8 1 19 39 8* -5 0 58 0* -4 155 6 3 
4 10 52 -13* 2 197 6 0 ~4 . 168 6 -3 -3 26 40 21* 

H,K= 11, 3 3 22 51 9>11: -3 0 36 -7* -2 172 6 7 

-1 42 50 421: H,K= 11, 8 -2 209 6 -5 -1 0 38 -7* 
-6 141 7 -6 -4 0 61 -1- -1 34 38 11* 0 190 7 6 
-5 39 29 31'" -3 183 7 2 o 208 6 -1 1 28 38 21* I 
-4 203 6 -4 -2 35 37 31* 1 39 40 35* H,K= 13. 4 

-3 28 33 1" -1 20a 7 14 2 2()1 6 6 ..... 4 32 40 29* 
-2 245 6 -2 0 58 14 49- 3 0 40 -21* -3 151 9 -5 
-1 47 16 5* 1 182 7 -0 H,K= 12, 5 -2 31 39 26* 

0 219 6 -2 2 37 41 31* -5 142 7 3 -1 178 6 -0 
1 38 42 37* H.K= II, 9 -4 21 43 16* 0 0 38 -13* 
2 244 1 -8 -3 0 43 -2* -3 192 7 6 1 185 1 2 
3 8 38 -19* -2 194 8 8 -2 50 22 45* H.K= 13, 5 ~~ 

4 207 6 -4 -1 21 40 11* -1 188 5 -6 -3 11 56 10* 
H,K= 11, 4 0 118 1 1 0 0 36 -25* -2 159 6. -4 ~ 

-6 0 50 -4* 1 68 23 66· 1 207 6 3 -1 33 38 7. 
~' 

\ 

-5 181 6 0 H,K= 12, 0 2 0 38 -5* 0 113 6 -1 
-4 0 40 -11- -6 149 1 -0 H,K= 12, 6 
-3 227 6 1 -4 194 6 -3 -4 152 1 1 
-2 41 17 11* -2 264 6 4 -3 38 38 35* 
-1 281 7 1 0 236 6 4 -2 180 6 5 

0 44 15 30· 2 204 1 -5 -1 0 31 -16* 
1 253 6 11 H,K= 12, 1 0 114 6 1 
2 35 48 18* -6 0 53 -11* 1 0 38 -9* 
3 194 6 1 -5 163 6' 1 2 190 6 4 
4 37 't 1 -11* -4 13 42 -O-ir H,K= 12, 7 
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