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Structure of
Diethylammonium Ethokybis(diethylmonothiocarbamatd)dioxouranate(VI),

+ -1
(C,HS) ,NH, " [U0, ((C,H,) ,NCOS) ,0C,H,]

by Dale L. Perry*,2 David H. Templeton*, and Allan Zalkin*
Materials and Molecular Research Division
Lawrence Berkeley Laboratory
and
Department'of Chemistry

University of California
Berkeley, California 94720

While a rather large number of metal dithiocarbamate complexes™’

have been extensively investigated, relatively littlg atténtion has
been given to the analégous monothiocarbamate species. Thisvis
particularly unfortunate in light of recent reportssn9 which indicate
that the chemistry of fhis class of compounds will be as interesting
and novel és that of the corfesponding dithiocarbamates. The
tris(dialkylmonothiocarbamato)iron(IIT) chelates,5 Fe(Rzmté)B,

for example, have been shown to exhibit anomalous magnetic behavior
arising from 2T(low spin, S = 1/2) ::::'6A(high spin, S.= 5/2)
spin-state interconversion processes. As a result, these compounds
with their FeS303 métal centers are electronically and structurally
similar to their iron(III) dithiocarbamate analogs containing the
FeS6 core.

o . .6 -
In the uranyl monothiocarbamate alkoxide series of complexes,

however, one sees several features that are markedly different from
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those displayed by the corresponding dithiocafbamates. ‘The reaction
of dialkylammonium monothiocarbamates with uranyl -salts affords a
new synthetic routélfor the preparation of urényl alkoxides; also,
these compounds represent the first examples of a mixed alkoxide-

. bidentate chelate system (where the donor atoms are sulfur and oxygen)
of én actinide ion. Since these compounds also contain three
diffefent tyﬁes of uranium-oxygen bondé in the same molecule, their
structural and bonding parameters are of considerable interest. The
present paper represents the first structural investigation of this
class of urényl compounds and is part of an ongoing research program
centered around the chemistry of the lanthanide and actinide-sulfur.

bond.

EXPERIMENTAL SECTION

The title compound was prepared.acéording to a method described‘
elsewhere6 which essentially consisted of bubbling carbonyl sulfide
(Matheson, 97.5% purity) through a éolution of diethylamine in ethanol
at 0°C for 5-10 minutes followed by the addition of a saturated

ethanolic solution of UO C12-3H20 (Alfa Products) with stirring. ' The

2
bright yellow complex that precipitated from solution was filtered -
on a Buchner funnel and air-dried. Anal. Calecd. for

+ -
(CZHS)ZNHZ [UOZ((CZHS)ZNCOS)ZOCZHS] : C, 29.46; H, 5.67; N, 6.44;
S, 9.81. Found: C, 29.47; H, 5.64; N, 6.42; S, 9.38.



A crystal suitable for data collection was inserted into 2 0.2 mm
quartz capillary and sealed. It was later ascertained that the crystals
aré stable in air and the precaution of sealing them in capillaries ﬁas
not necessary. The crystal had the shape of a hekagonal prism with
dimensions approximately 0.2 mm in cross section and 0.25 mm long. It
was examined with a Picker FACS-I automatic diffractometer equipped with
a graphite monochromator and a Mo X-ray tube.(A(Kdl) 0.70930 &).' Omeéa
scans of several low angle reflections showed peaks with half-widths
of 0.09 to 0.12°. The space group is P21/n. The setting angles of 12
manually centeied reflections (39° < 20 <45°) weré used to determine by
least squares the following cell parameters: é_= 9.518(4) &;.h =
12.457(5) &, ¢ = 22.490(10) X, B = 93.77(5)° and V = 2661 2. For z =4
and a molecular weight of 653.6 the calculated density is 1.63 gﬁ cm-3.

Intensity data were collected using the 6-26 scan technique with
a scan speed of 2°/min on 28, Each peak was scanned 0,7° before the
Kul peak to 0.7° after the Kaz peak, and backgrounds were counted for
4 seconds at each end of the scan range. The temperature during data
collection was 23 * 1° C. Three standard reflections were measured
after every 200th scan. A total of 10,257.sCansvwere performed‘of
which over 3400 were rejected because of misalignment due to the crystal
moving in the capillaryT The 6357 sCéns, excluding the standard
reflections, resulted in 4622 unique reflections of which 2542 had
I > 30. No absorption correction was applied; the maximum and minimum
transmission factors are estimated to be 0;40 and 0.34 respectively,

for an estimated absorption coefficient of 60 cm-l.
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A threg—dimensional Patterson calculation showed the positions of
- the uranium atom, two sulfur and two oxygen atoms. Subsequent least-
squares refinements and differenCe Fouriers revealed all of the atoms
in the structure shown in Fig. 1. Least-squares refinements in which
the function Zw(|F°|—|Fc-|)2/ZwFO2 was minimized converged rapi@ly to
the final structure. The expressions that were used in processing the
data and estimating the weights are given in the supplementary material;
the "ignorance factor", p, was set to 0.05. Scattering factors from
Doyle and Turner10 weré ﬁsed, and anomalous dispersion corréctions
were applied. Anisotropic thermal parametefs were applied only to the
uranium atom. Hydrégen atoms were neither 1ocated-nor included. The

discrepancy indices for 2542 data where I > 30 are

1]

R ZIIFOI—IFC]I/EIFOI = 0.048

]

2]1/2

A 2
R [Zw(|F_|-|F [)*/5w|F |

0.055
w. .
R for all 4622 data is 0.11l. The error in an observation of unit -
weight is 1.29. 1In the last cycle no parameter changed more than 0.06 o.

The largest peak in the final difference Fourier was 1.5 electrons and

seems to be an anisotropy associated with a sulfur atom.



RESULfS AND DISCUSSION

Atomic parameters, distances, and angles are listed in Tables
I-TII.

The gtructure is a salt consisting of (CZHSO)UOZ(SOCN(CZHS)Z)Z<
anion and diethyl ammonium cation. The nitrogen atom of the cation,
N(3), hydrogen bonds to the ethoxide oxygen atom, 0(3), of one anion
énd to the wuranyl oxygen atom, 0(4), of another anion across the
center of symmetry, to form a dimer of t&o formula units about the
origin.

The uranium atom is at ﬁhe center of a.pentagonal bipyramid and -
is heptacoordinaté{ The two uranyl oxygen atoms are at the.apices
of the bipyfamidg and two sulfur and three oxygen atoms form an
irregular pentagon in a plane about the uranium atom. Pentagonal
bipyramid type coordination is also found in such structures as

1 12

UOZSO4-3§H20, UOZ(HZO)(CO(NH

fluorides.ll‘”16

2)2)4 (N03)2,13 and various'ura?yl

The two sulfur atoms are édjacent fo each other, see Fig. 1. The
U-S distance averages 2.866 R and cdmpares with an average value of
2.80 A found in the uranyl tris-diethyl dithiocarbamate anion,17 and
an average value of 2;84 A found 1in the triphenylphospine oxide and
triphenylarsine oxide adducts of uranyl diethyldithiocarbamate.

Three types of U-O distances are found in this structure; they
are the uranyl, ethoxide, and carbamate—typé bonds with distances of

1.78 K, 2.20 A and 2.39 K, respectively.
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Supplementary Material Available: Data processing formulas and
the listing of structure factor amplitudes (19 pages), Ordering

information is given on any current masthead page.
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Table I.

Atom

S(1)
S(2)
0(1)
0(2)
0(3)
0(4)
0(5)
N(1)
N(2)
N(3)
C(1)
c(2)
c(3)
C(4)
c(5)
C(6)
c(7)
c(8)
c(9)
C(10)

Cc(11)

for (CZHS)ZNHZ

X

.09224(5)

.3101(4)
.3500(4)
,0402(9)
.097(1)
.1374(8)
.0808(8)
.096 (1)
1162(1)
.254(1)
.237(1)
.160(1)
.223(2).
.234(2)
.248(2)
.301(2)

.328(2)

.031(2)

.007(2)
.403(2)
.431(2)

.130(2)
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27572

y
.19283(4)

©.2909(3)
.1083(3)
.3059(8)
.0705(9)
.1839(7)
.0819(7)
.3038(8)
.406(1)
~.034(1)
.049(9)
«336(1)
.043(1)
.239(1)
.172(2)
L447(1)
.555(2)
.446(1)
.376(2)
-.070(2)
-.175(2)

—.105(2)

z

408256 (2)
.4779(2)
.3623(3)
.4848(4)
.3217(4)
.3832(4)
4527 (4)
.3536(4)
.5535(5)
.2800(6)
.4590(5)
.5083(6)
.3166(7)
.3450(8)
.2895(9)
.5824(7)
.546(1)
.5769(7)
.630(1)
.2716(8)
.302(1)

.247(1)

Positional and Thermal Parameters with Estimated Deviationsa

+ _ . -
[UOZ((C H.) Ncos)z(oczus)] .

B(A%)

b
5.38(8)
5.25(8)
4,6(2)
6.0(2)
4,4(2) :
4.4(2)
5.5(2)
5.6(3)
6.8(3)

4.4(2)

| 4.3(3)

5.3(3)
6.,3(4)
8.7(5)
6.6(4)
9.9(6)
6.3(4)
8.8(5)
7.5(4)
9.6(6)

9.7(6).
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Table I. (Continued)

c2)  .113(3) -.042(2) .195(1) 13,6(8)
c(13) -.302(2) ~-,050(1) ;4266(7) 6.3(4)
C(14) -.195(2) -.103(2) .3871(8) 7.8(5)
€(@15) ~.338(2) .094(1) L4963 (7) 6.0(4)
c(16) ~.263(2) .177(2) .5363(8) 7.3(4)

qere and in the following tables the numbers in parenthesis are the
estimated standard deviations for the least significant figures.

bThe anistropic temperature factor for U has the form exp(-O.ZS(Bllhza*2 +
2B 2hka*b* + ...)), with B11 = 3.64(2), B -.12(3), B,, = .42(1),

1 13
B22 = 3.62(2), 32 = ,54(3) and B

12°

3= 3.41(2).

3 3



Table II.

U -o()
-0(2)
~0(3)
-0(4)
~0(5)
-8(1)

- -s5(2)

s(1) -C(1)

S(2) -C(2)
0(1) -C(1)
0(2) -C(2)
0(3) -C(3)
N(1) -C(1)

N(2) -C(2)

Distances (&)

2.40(1)
2.38(1)
_2.20(1):
1.79(1)
1.77(1)
2.863(4)
2.869 (4)
1.72(2)
1.74(2)
1.28(2)
1.27¢2)

1.40(2)

1.33(2)

1.32(2)

a
— Atom at -x, -y, -2
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C{S) -N(1)
Cc(7) -N(1)
C(9) -N(2)
C(11)-N(2)

C(13)-N93)

© C(15)-N(3)

c(5) -C(6)

c(7) -c(8)

C(9) -C(10)

€(11)-c(12)

Cc(13)-C(14)

C(15)-C(16)

N(3) -0(3)

N(3) -0(4)2

.52(2)
.48(2)
.52(2)

.62(3)
47(2)
1.52(2)
.61(3)

s
1.50(3)
.40(3)
1.46(3)
.52(3)
.68(2)

.85(2)



Table III.

0(4)-U-0(5)
0(4)-U-0(1)
0(2)

0(3)

- s(1)

5(2)

0(5)-U-0(1)

-0(2)
-0(3)
-5(1)

~5(2)
0(1)-U-0(3)

0(3)-U-0(2)

Selected Angles (deg)

177.4(4)
86.8(4)
89.6(4) .
89.1(4)7
91.6(3)
90.2(3)
91.9(4)
91.3(4)
88.6(4)
89.6(3)
92.3(3)
86.0(3)

. 83,4(3)

a
— Atom at -x, -y, —2.

—12— '

0(2)-U  -5(2)
S(2)-U  -S(1)
S(1)-U  -0(1)
0(1)-C(1)-S(1)
0(2)-C(2)-5(2)
C(1)-N(1)-C(5) -
C(1)-N(1)-C(7)
C(5)-N(1)-C(7)
C(2)-N(2)-C(9)
C(2)-N(2)-C(11)
C(9)-N(2)-C(11)
c(13)—N(3)—c(is)

0(3)-N(3)-0(4)2

57.6(3)>
75.1(1)
58.1(2)
119(1)
116(1)
121Q1)
121(1)
118(1)
123(2)
120(1)
117(2)

114 (1)

127(1)
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Figure Captions

Figure 1. ORTEP view of the structure.



 UD, (SOCN(CyHg) ) 5 (O(CyHg) )= (CoHg) yNH +

Fig. 1

XBL 782-7161
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Supplementary materials for the paper:

Structure of Diethylammonium
Ethoxybis (diethylmonothiocarbamate)

dioxouranate (VI), (C2H5)NH2+

[UOZ((CZHS)ZNCOS)ZOCZHS]

" by Dale L. Perry, David H. Templeton, and Allan Zalkin
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DATA PROCESSING FORMULAE

I=C- (t/2t,)(B,+8,)

o(B) = Max[ (¢ c/21;b)(131+132)5, (t /2ty ) |B,=B,|]
o(1) = [6 + A(B)]%

F° = (D-A/Lp)I

o(F°) = (D-A/kp)o(I) » | |
F2 = 2P/n | .
o(xf) = [2R(FR) /)% " When s(r‘i) > 4o(yﬁ); c(Fi) is replaced by S(’i)-’ |
S(F) = [2|7%F|/a(n-1)] |

O(Fi) = [oz(Fi) + (pl"f‘)2 + q2]‘k’

AL |

o(F)'= F, - [Fi - o(Fi)]é whenvc(Fi)éfi or [a(Fi]% when c(Fi) > Fi

Ip = [coszzem + coszzel/[sinze (1 + °°°229m)]

wtg = 1/ (F)
C = counts recorded during a scan em = monochromater angle
I = individual raw intensity, 8 = crystal diffraction angle
background removed.
S = scatter
t, = scan count time
a = average
tb = background count time _ :
q = additional uncertainty that
B1 = individual background count affects the weak intensities
o(B) = estimated standard dev- p = estimate of non-statistical
iation of the total back= ' errors :
ground count : '
wtg = weighting factors in least
F = structure factor squares
D = decay correction; an empir- ’

ically applied correction
~ obtained from the fluctuations _ &
of the standard reflections.

A = absorption correction
Lﬁ = Lorentz and polarization
corrections
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0BSERVED STRUCTURE FACTORS, STANDARO DEVIATIONS, AND DIFFERENCES (ALL X 3.0)
UO2(SOCN(C2H5)2)2 (0(C2H5)) =(C2HS 12NH2 ¢+, ' . FiBesD,6) s 3250

FOB8 AND FCA ARE THL OBSERVED AND CALCULATEC STRUCTURE FACTORS.
SG s ESTIMATED STANDART DEVIATION OF FOBe. ODEL s /FOB/ - /FCA/,
* INDICATES 2ERO WEIGHTED DATA.

L FOB SG DEL L FOB SG DEL L FOB SG DEL L FOB SG DEL L FoB8 SG DEL
HeKe Gy ( 42 210 & =1 12 120 6 & 19 158 10 -20 5 8 37 -28*
4 534 14 =28 13 224 b6 12 13 409 12 6 20 119 11 2 6 156 21 -28
e L82 12 6 14 217 6 =5 14 63 10 b 21 25 45 =4* 7 43 22 -4L*
8 223 6 =6 15 § 34 -15% 15 80 11 18 22 29 58 6* 8 303 13 =2
1. 543 14 -32 16 333 9 2 16 92 9 -32 23 102 12 -16 9 38 39 7*
12177 7 7 17 192 & =7 17 335 114 2 24 9713 36 10 32 41 23*%
14 278 8 =15 18 63 14 38% 18 16 51 -7* HoKa 0y 7 11 ¢ 53 =17+
16 372 10 =14 19 169 7 -8 19 190 7 -7 1200 7 =42 12 265 14 -6
18 3( 37 =-11% 20 214 9 18 20 9 41 4% 3 152 7 =-6 13 57 18 =-21*
2. 259 8 -3 21 28 46 =~3* 21 90 18 6% 4 280 9 -4 14 195 15 -19
22 181 7 5 22 67 16 1{* 22 2€ S4 20* S5 326 1t 16 1S5 60 18 -1i*
24 11€ 15 ¢ 23 1€3 13 -1 23 184 12 13 6 183 8 2 16 42 54 -9*
. 26 167 9 4 24 88 14 =410 24 23 47 16* 7 158 6 -4 17 31 45 12*
HeKz 9, 1 25 55 27 =-7% 25 81 24 26* 8 340 11 -2 18 150 15 =23
9

13 84 6 =2 10 € 36 =9* 16 0 56 -16* 21 113 13 -20 182 15 ~-18
14 392 16 -9 11 421 11 S 17 111 9 =26 22 108 12 -12 - 76 12 -8
15 173 6 3 12 216 8 =16 18 69 13 14* 23 77 19 30* 10 221 10 1
16 84 14 8 13 163 6 =11 19 195 7 b HeKs Gy 8 11 81 15 =12
17 25 S5€ =-20* 14 292 8 -1t 20 0 43 -10* 1 90 12 -6 12 68 16 =-22*
18 319 9 6 15 327 14 -1 21 197 8 -1 3 1214 12 -6 13 117 10 <2
19 41 54 =24* 16 0 50 -10* 22 11 67 =25* & 259 16 0 14 113 10 2
2L 83 11 -1 17 17C 6 9 23 25 46 4® 5 0 36 -18* 41t 30 4€ 18*

7

8

2 983 26-43C 26 118 11 -8 Heks 0y 5 9 153 & 3 19 32 W b*
3 355 9 =24 HyKs Uy 3 2114 5 -3 10 36 39 18* 26 68 19 25*
b b2t 11 -15 1527 13 39 3 245 8 1 11 220 1¢ -3 21 37 50 25*%
Y 165 5 =it 2 476 13 44 4 120 6 =3 13 24 43 15*% HeKs D0, 10
6 398 10 ~-13 3 4306 13 14 6 195 7 =12 14 179 7 12 1 89 16 -2
7 117 & 12 & 398 1é -10 8 288 9 =38 15 141 14 =27 2 132 14 =19
8 4l 10 7 5 843 22 -36 . 10 0 32 <~6% 16 140 11 =7 3 147 12 0
9 235 6 19 6 224 6 27 11 432 14 =5 17 43 50 -16% &4 216 16 =16
1. 74 &5 -1 7 01 10 33 12 0 &5 =-22% 18 188 11 -4 5 47 35 11*
S 98 & =2 8 432 11 -9 13 51 14 =-41* 19 54 46 -28* 6 200 15 0
12 497 13 -13 9 410 11 € 14 62 417 -17* 20 37 44 23% 7 120 9 3
8
9

1114 15 -3 18 146 10 13 24 25 56 10° 103 14 <1 1€ 164 13 3
22 19¢% 9 2 19 180 7 -2 25 110 12 6 36 39 L* 17 83 14 e
23 31 &4 2% 2( 39 50 - ce* HeKa 0y 6 9 97 8 ~-10 18 28 48 [

24 153 11 -11 21 2¢8 9 -9 ¢ 212 13 0 11 13 38 -28* 19 0 49 =-21*
25 72 38 11* 22 B84 L€ 8* 1222 7 2 12 127 12 =25 HeKs G, 11
26 { 48 =40* 23 61 24 46* 2 95 5 -1 13 0 45 -16* 1 171 10 =23
HeKs £, 2 24 62 66 . 9% 4 217 8 9 14 218 16 ~-12° 2 212 14 -10
- 51 13 =22 25 123 i 3 5 33 18 -13* 15 J 49 =-25*% 3 54 22 =14*
1 431 12 -2GC 26 46 48 40* 6 220 7 -7 16 219 14 -15 4 141 15 -8
2 340 10 =34 HoKs Qo & 8 134 6 12 17 34 44 -18* 5 206 8 =11
3 825 25 -8 0 24 27 -20* 10 317 15 =41 18 18 &4& o* € 81 19 ~-8*
L 452 13 -8 1 369 13 -1 11 90 10 5 19 51 29 =-27* 7 62 20 6*
5 174 € 14 2 52 6 0 12 95 15 15 20 162 13 ~-13 8 123 9 =12
6 232 € =6 b 44 16 4% 13 339 11 -9 21 47 9 25* 9 148 14 -9
7 431 11 g 5 25 30 18* 14 157 @& b 22 90 17 11%* 10 43 &3 33*
8 354 9 -u 6 61 9 =9 15 16 47 -9* HeKm Gy 9 11 132 9 2
9 i 8 =6 8 97 6 -22 16 168 8 i 1 46 20 2% 12 125 14 0
10 521 13 6 10 117 5 =3 17 234 9 ~-1i 3 41 21 27% 13 59 24 13*
122 6 =4 11 220 8 -8 18 36 &2 6% &4 258 13 -5 14 138 9 &

e
[y



¢ FACTORS COMNTINUED FOFR
UO2(SOCN(C2H5)2)2 (0(C2H5) ) -(C2HS )2NHZ +.

STRUCTUR
L FOB SG DEL L FCB
15 152 13 =21 -1 385
16 63 21 43* 11216
17 76 17 32* 3 65
HeK= - 0Oy 12 5 836
¢ 127 19 2 7 373
1127 12 -8 9 241
2 ST 2% 7% 11 635
I 204 16 =21 413 239
4 75 14 12 15 27¢
= 3 47 -1% 17 236
6 56 22 =18% 19 41
7 181 14 =22 21 209
8 C 45 =-8* 23 164
9 125 9 17 25 97
1¢ 42 54 =29% HyKs
11 73 17 -14%*-26 37
.12 26 48 =25%=25 47
13 135 14 6 =24 82
14 53 S4 30*=23 164
15 38 49 22*%-22 61
HeK= &Ly 13 =21 229
1152 10 =14 =20 131
¢ 30 &7 26%-19 158
3 S5U 5S4 =17%-17 408
& 5% 24 35%-16 42
5 194 14 =8 =15 118
) C 46 =39%=14 248
7 93 14 24 =13 419
8 { 48 =11%=12 42
9 124 12 =6 =11 510
1L &1 54 3:%*-1C 244
11 122 12 =8 =9 19
12 28 61 11* -8 36
HeKa Uy 14 =7 479
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-23 141 13 =2 5 43¢
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-19 354 10 =1 7 422
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-15 19
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-4 =20
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-39%-14
-11 -13
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-39 9
-6 10
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-15 17

-18-

FoB
107
" 140
1]
228
32
86
52
182
g
143
20
HeKs
80
12%
¢
92
185
140
42
240
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213
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266
238
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-24% 24
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7 -20
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3 -9
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152

0
213
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819
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-14
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-33%-19
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-15%-43
11 -12
4 -11
5 =18
10 -9
-11% -8
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5 -6
-9
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-6 6
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-2
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123 9 -3
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2711 8 1
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78 23  -4*
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64 8 <10
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124 8 =17
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T4 19 =17
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55 60 39*
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STRUCTURE FACTORS CONTINUED FCFK
UOZ(SOCN(C2HS5)2)2(0(C2H5)Y)=(C2H5 )2NH2+,
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5
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142
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1 -11
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i4 9
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3
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-13 -14
-21%-13
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9% -3
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146
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¢
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129
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9
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9
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8
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9
7
8
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-12 HoK=
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«-16 =13 142
21 =12 76
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-23* -7 11
-30*% -6 124
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g* -2 172
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=49% 3 147
-22 & 115
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€0* 7 217
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10 -14 124
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-13% -5 §7
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-9 =14
8 -13
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16 -11
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14% -¢
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-3
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STRUCTURE FACTORS CONTINUED FOF
UOZ (SOCN(C2H5)2)12 (0(C2H5) ) =-(C2HS5 )2NH2+.
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15
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5
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-15 =20
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26%-16
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-4
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11 6
-12* 8
-8% 10
-13% 12
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-12* 16
10 18
-27% 2¢
-12 22
-13% 24
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-7%-26
-11%-25
-18 =24
-4%=23
-19%=22
-16%=21
-19 =26
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1 =16
-2 =15
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16 =12
-15%=14
-19%=10
-21% =9
3 -8
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-3% -4
-i1% =3
5 -2
-12% -1
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-7
-6
-5
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¢
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369
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i
9
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3
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&
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5
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7
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20
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g
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8
9
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3
13* &
-4 5
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-39 18
24 19
-43 26
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-25% 22
-33 23
-27 24
-6 25
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-31%-26
7 -25
15 =24
2%-23
1 =22
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-29%-2¢
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-34%-18
-3 -17
-7%-16
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16%-22
14 -21

-37%-20

~18%-19
-6%-18
-9 -17

2%-16
10 -15
5 =14

8%-13
-6 -12
15 -11

-15%-10

0 -9
4 -8

-23 -7

0 -6
14 -5

-15 -4

8 -3
10 -2
20 -1
s O

6 1
37 2

-15 3
35 &
27 5
56 6

FOB
339
576

31

11
18

20
36
11
13
i3

6
5

DEL L
-32*% 7
7 8
13 S
6 10
-13 11
-10 12
15 13
-2 14
-4 15
3 1¢€
-4 17
-3 18
g 19
19* 2¢
-11 21
5 22
-9% 23
10 24
5 2%
-3
3 =25
-11%-24
3 =23
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STRUCTURE FACTORS COMNTINUED FOR
UOZ(SOCN(C2H5)2)2(0(C2H5) ) =(C2H5)2NH2 +,

L
i
12
13
1
i¢
i6
i7
18
19
2i.
21
22
23
24
25

=25
-24
-23
-2¢
-21
-2¢
-19
-18

-16

FOB
253
13
25
29
317
37
113
be
224
2¢
i72
G

67
33
139
HeKe
126
U
175
{
69
3
228
18
L7
86
264
' L
38¢€

< 118

19
181
485
114
L74

92
27 G

22
632
152
it 8

82
5(8

459
141
285

8¢t
514

8¢
149
389
35
325
9

SG
7
49
7
37
10
41
9
4s

8

L

g
&7
25
57
12

2y

12

53

9
47
16
58

8
43
14
12

8
w?
1e
b
34

6
14

€
13
16

8
34

[T
o

- |
~NoOLrENOOWwOSsMO

(/YN ool

(7Y o
(Voo I8 \V]

g

DEL L
& 15
4* 16
4 17
-1% 18
-14 19
4* 20
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35%=15
“24%=1k
-5 =13
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Lo* &
-3 5
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STKUCTURE FACTORS CONTINUED FOF
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=i 39 51 =2% =1 87 20 =5%*-10 147 12 7 34 26% -5 133 13 -3
166 9 -4 0 163 16 12 -8 66 71 -12* 30 69 ~-11* -4 63 32 22*
L 51 =17% 1 70 23 43* -6 186 10 =19 94 19 =2% -3 0 56 =31*
123 i4 -5 2 117 18 15 <-4 32 53 =28* 96 19 14* =2 42 55 14*
38 53 1in* 3 94 18 ~7*% -2 163 10 8 0 58 -43*% -1 164 11 12
49 53 -28% & 90 18 18*% G 140 13 -16 13 127 16 31 G 63 =15+
51 39* 5 46 &7 3% 2 0 714 =37+ HeKe 1Cy 3 70 27 10*
6
7
8
9

WONOVSEWNHGS
W
[+ ]

e
b
2ubd 9 11 126 13 -1 b 173 112 -2 -12 ¢ 59 =20* 2 8 66 =27*
9 53 5% 51 55 -3* 6 59 39 -29*-11 169 11 8 3 110 17 -2
i, 65 =L2% 87 35 43* 8 83 21 1*-10 0 57 =40* &4 57 83 43*
5
6
7

O~ £y b ™
P
O

61 47 50+ 63 35 =3% 10 142 22 3 -9 80 26 25* 141 13 5
1L 128 14 -4 18 74 23 -5* Heks 10, 1 -8 33 56 =-32% 40 56 17*
11 67 28 62* HoKs 9y 7 =1k 141 13 -1 -7 135 13 7 0 66 =20*

12 113 44 ~4*=11 43 57 2%-13 48 56 33 -6 58 37 S0~ HeK= 10, 6
13 { 59 -16*-10 0 57 -13%-12 89 21 =-7* -5 136 12 15 -8 13 58 =~5%
HeKs 9y S =9 139 13 3 -11 168 15 24 -4 121 13 13 -7 83 26 2%
=14 37 5¢€ 4* =8 78 25 -14%-1C 106 15 11 -3 43 54 -17* -6 71 29 -15*
-13 3 73 6% =7 ¢ 57 -26* -9 0 55 =-29% -2 119 14 22 -5 0 57 -56*

=12 156 12 =1L =6 66 32 =-15%* =8 149 11 =2 =1 136 12 =17 =& 114 14 63

-12 L 66 =12% =5 142 13 -t -7 75 22 17* 4§ 0 53 -25% -3 94 29 -11*%
“1( 52 54 =2L* ~& 43 56 23* -6 G 54 =24* 1 46 54 -10% -2 110 15 57
=9 41 55 <~E¥% «3 1(9 156 =7 =5 26 53 =14* 2 71 43 -6% -1 0 5¢ -3*
-8 181 1{¢ 14 =2 112 14 11 =4 199 10 9 3 130 12 34 ¢ 7327 S+
-7 { 54 =22% -1 93 23 18* -3 G 53 =38*% & 0 89 -3* 1 108 18 =20
-6 235 9 24 t &7 55 1*% -2 107 15 -13 5 99 18 =-28% 2 25 56 14*
-5 5833 13* 1 171 19 26. -1 S0 52 =-8* 6 80 23 3* 3 106 17 13
-5 L 65 =42% 2 99 16 29 g 90 17 0¥ 7 46 55 39* &4 69 32 -13*
-3 53 46 8% 3 31 55 16* 54 38 33 8 28 62 -18* HyK= 104 7
-2 2iis 9 =2 4 86 22 o 154 11 -1 9 80 7C -31*% -2 77 27 =12
-1 £ €3 -7 5 136 1 31 2 56 =u4H* HeKs 100 & HeK= 11, O
1(5 13 27 6 39 57 36* 0 67 -28%-11 35 67 17% =7 26 58 =37*
5£ 33 4u* 7 85 59 3* 79 214 16*-10 33 56 28* -5 182 11 11

8 79 8¢ o 1C1 25 -15* -9 183 1t 22 =3 54 67 =-12*

151 13 9
i 52 =~4*  HeKs 9, 8

- 40 55 18* -8 0 57 =4* -1 123 14 17
158 13d 6 -8 6 72 =4*

100 18 =2 -7 1304 17 -13 1 108 16 6
58 34 11*% =7 135 15 =14 71 84 39* -6 0 60 -16* 3 67 31 20*
L 54 =32*% =6 ¢ 62 =-28* € 57 -29*% -5 99 17 10 HeKz 11, 1

8y 2 38*% -5 83 23 15* HeKs 10, 2 =& 0 55 =-10% -7 129 15 -9

16 19 1 =4 G 63 =-34%-13 114 18 4 =3 192 16 17 -6 68 77 29*%
56 =24% =3 122 15 - 8 =12 41 58 =45* -2 0 64 =31*% «5 47 55 43*
17 5 =2 0 66 <=7%-11 26 65 24* ~i 8 55 -14* -4 &1 56 <-2*%
86 -36* -1 143 14 =3 -1C 88 20 9% 0 &4 62 4* -3 136 21 6 -
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STRUCTURE FACTORS CONTINUEE FOF

UOZ(SOCNIC2H5)2)12(0(C2HS5) )= (C2HE )2NH2¢+, : PAGE18
L FOB SG DEL L FOB SG DEL L FOB SG ODEL L FOB SG DEL L FOB SG DEL
-2 v 68 -28¢% : ' : :
-1 107 17 13
C 72 27 15%
i “ 58 -64*
P4 { 56 =17*%
3 97 22 -18*% .
& 37 57 1+ ‘
HoK& 319 2
=7 94 19 4o* .
-6 92 28 39* '
-5 112 38 -5*
-4 98 18 32
-3 54 57 3*
-2 153 33 2*
=1 42 59 =25%
g L 57 -6+
o4 9818 11
.2 61 LE =24%
3 'S¢ 57 31+
HeKe 114 3
-5 0 81 =2%
-4 69 31 -14*
-3 { 57 -53%
-2 58 54 6%
-1 { 57 =Liu*
v 168 12 18
1 17 57 i
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