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The crystal and molecular structure of di(tetramethylammonium )bis(maleonitrile dithiolate)nickelate(I1I) has been deter-

mined from three-dimensional X-ray data collected from a single crystal.
the triclinic system, with two molecules in a eell of dimensions a
Although the NiS; portion of the anion is required by crystallographic symmetry to beplanar, the eutire

and v = 91.9°.

The material crystallizes in space group CT of
10.18,5 = 15.79, ¢ = 8.04 A, @ = 87.1, 8 = 113.4,

anion need have only C; symmetry; the anion is found to be essentially planar and to have symmetry very near toDap.

The cation has its expected tetrahedral shape.

Introduction

Since the initial report?® on the preparation of Co?*
and Ni** complexes containing as the ligand the di-
anion of maleonitriledithiol (MNT), there has been
considerable activity in the preparation and characteri-
zation of a number of presumably square-planar
complexes of the transition metals. The discovery*—*
that these compounds readily undergo reversible elec-
tron-transfer reactions to yield a wide wvariety of
complexes with total charges of 0, —1, or —2 is of im-
portance since it makes possible the study of similar com-
plexes of transition metals in a series of formal oxidation
states. Extensive physical measurements on the MNT
systems™® as well as on related systems® have been re-
ported recently. In an earlier communication® we
provided the first crystallographic proof that in one
of these compounds, namely ((CHj)sN)Ni(MNT),,
the anion is indeed very nearly square-planar. In this
paper we describe in detail the structure determina-
tion.
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Subsequent to our study the structures of other an-
ions of the series
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have been determined (M = Co, ¢ —21;, M =
Cu, ¢ —1'%; M = Ni, ¢ = —13), The series is
in fact remarkable, for the geometry of the anion ap-
pears to be independent of the metal M and the charge

qg.

Collection and Reduction of the X-Ray Data

The orange-red crystals of ((CHy)sN):Ni(MNT),
were examined optically and by precession and Weissen-
berg techniques and were found to belong to the triclinic
system. A Delaunay reduction performed on our initial
triclinic cell failed to suggest hidden symmetry.
The cell chosen for the indexing of the Weissenberg
photographs is a C-centered one, with a 10.18 =
0.03,b = 15.79 = 0.03, ¢ = 8.04 = 0.02 4, & = 87.1
£=0.1,8 = 1134 = 0.1, vy = 91.9 & 0.2°, cell volume =
1185 A.5. The observed density of 1.35 g./cm.? is
in good agreement with the density of 1.37 g./cm.?

(11) J. D. Forrester, A, Zalkin, and D. H, Templeton, Inorg. Chem., 3,
1500 (1964).

(12) J. D. Forrester, A, Zalkin, and D. H. Templeton, 1bid., 8, 1507 (1964).

(13) C.7J.Fritchie, Jr., Abstract K-10, American Crystallographic Associa-
tion Meeting, Bozeman, Mont., July 25-31, 1864; Acta Cryst., in press.,
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TaBLE 1
FiNnaL PARAMETER VALUES FOR ((CH;)yN ) Ni(MNT),
Atom x Y z B, A2
Ni 0 0 0 3.7 (1)
St 0.1851 (4)= —0.0715 (3) 0.1794 (5) 4.9 (1)
S 0.1349 (4) 0.1000 (3) —0.0410 (5) 5.0 (1)
(&) 0.329 (1) —0.008 (1) 0.182 (2) 4.5 (3)
C, 0.470 (1) —0.040 (1) 0.288 (2) 4.7 (3)
N, 0.581 (2) —0.065 (1) 0.369 (2) 7.1(3)
Cs 0.310 (1) 0.065 (1) 0.087 (2) 4.4 (3)
Cs 0.423 (2) 0.117 (1) 0.088 (2) 5.2(3)
Ne 0.515 (2) 0.160 (1) 0.095 (2) 7.3(3)
Neat 0.034 (1) —0.178 (1) —0.389 (1) 4.4 (2)
Cjecat 0.064 (2) —0.226 (2) —0.208 (3) 9.4 (5)
Cgpeat 0.136 (3) —0.106 (2) —0.374 (4) 11.4 (7)
Cseat —0.107 (2) —0.139 (2) —0.458 (3) 9.1(5
Cicat 0.038 (2) —0.240 (2) —0.530 (3) 8.2 (5)
Atom B Bea Bss B2 Bis 823
Ni 0.0144 (3) 0.0037(2) 0.0133 (4) 0.0026(2) 0.0064 (3) 0.0004 (2)
Sy 0.0142 (5) 0.0044 (3) 0.0214 (7) 0.0022 (3) 0.0048 (5) 0.0019 (3)
Se 0.0157 (5) 0.0052 (3) 0.0214(7) 0.0025(3) 0.0074 (5) 0.0036 (3)

@ The estimated standard deviation in the least significant figure is given in parentheses here and in subsequent tables,
¢ The general form for the anisotropic temperature factor is exp(—guh? — Bnk? — B3l — 28phk — 2818 —

isotropic refinement.
28askl).

calculated for two molecules in this centered cell. A
very sensitive piezoelectric test!* was negative, and this
provides reasonable evidence that the space group
is CI, rather than Cl. The satisfactory agreement
ultimately obtained is also taken as support for the
choice of CI. (The equivalent positions of C1 are
:i:(x&y, 25 1/2+xx 1/2+y’ Z))

Intensity data were collected at room temperature
by the equi-inclination Weissenberg technique, Zir-
conium-filtered Mo Ka radiation was employed. The
layers 0! to 210/ were photographed. The intensities
of 996 independent reflections accessible within the
angular range Oy, < 22.2° were estimated visually.
Because of the triclinic symmetry the intensity esti-
mates were necessarily made from both the top and
bottom portions of the films, and no corrections were
applied for spot elongation. The usual Lorentz-
polarization factor was applied to the intensities to
vield F,? values (where F, is the observed structure
amplitude} and these were then corrected for absorp-
tion. In order to carry out the absorption correction
the 12 crystal faces were identified by optical goniom-
etry and the dimensions of the faces were carefully
measured. (It turns out that the volume of the
crystal used in the X-ray study is approximately 0.23
mm.? and has a calculated weight of 315 ug.) TUsing
an absorption coefficient of 11.7 cm.~! we find the re-
sultant transmission coefficients range from about
0.39 to 0.61.% The F, values were subsequently
brought to an approximate common scale through a
modification of Wilson’s procedure.

Solution of the Structure

With two molecules in C1 the Ni atoms may be
placed at the special positions (000) and (*/2'/20)

(14) We are indebted to F. Holtzberg for performing this measurement
for us.

(15) The programs for the IBM 7090 used in this work were local modifi-
cations of Burnham’s GNABS absorption program, Zalkin’s FORDAP
Fourier program, and the Busing~Levy ORFLS least-squares program.

® From the

and the NiS, portion of the anion is necessarily planar.
These features make the solution of an otharwise simple
problem trivial. A complete trial structure was readily
found from the usual combination of three-dimensional
Patterson and difference Fourier maps and was re-
fined by the least-squares procedure. The function
minimized was Zw(F, — F.)?, where the weights w
were assigned in the following way: F < 10e, w =
F2/100; 10 < F<30e,w=1; F2> 30e,w = 900/ F2
The atomic scattering factors for the neutral atoms
tabulated by Ibers'® were used. The anomalous
parts of the Ni and S scattering factors were obtained
from Templeton’s tabulation’ and were included in
the calculated structure factors.’® The contributions
of the hydrogen atoms to the structure factors were
ignored, since no clear indication of their positions was
obtained.

Initially the 1efinement was carried out in which all
atoms were assigned individual isotropic thermal
parameters. This refinement of 33 positional and
thermal parameters converged to a conventional R
factor (R = Z||F)| — |F||/Z|F.) of 0.15 and to a
weighted R factor R’ (R’ = (Zw(F, — F.)2/SwF,?)"")
of 0.180. A difference Fourier based on this refine-
ment exhibited electron density as high as 2.9 e/A.3
(about 759 of the height of a carbon atom in this
structure). There was clear indication of significant
anisotropic thermal motion in the vicinity of the
heavy atoms.

In a second round of calculations the Ni and S atoms
were allowed to vibrate anisotropically, while the other
atoms were restricted to isotropic vibration. This
refinement of 68 positional and thermal parameters
converged to the values R = 0.107 and R’ = 0.130.

(16) J. A. Ibers, ‘“International Tables for X-ray Crystallography,”
Kynoch Press, Birmingham, England, 1962, Vol. 3, Table 3.3.1A.

(17) D. H. Templeton, ibid., Table 3.3.2C.

(18) J. A. Ibers and W. C. Hamilton, Acta Cryst., 1T, 781 (1964).
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TasLE 11
OBSERVED AND CALCULATED STRUCTURE AMPLITUDES ( X 10) FOR ((CH3)uN):Ni{MNT),

H oL #8S cal H L #8% CAL B L s CaL K L s8s LCAL H L #8S CAL

. H L #8S CAL H L #eS CaL H L #BS CAL H L 8BS CaL H L #8s Cat
vaes 4 -8 275 299 5 4 S8 &9 A5 65 a1 s 1 353 384 2 -4 276 382 3.5 260 262 43 94 82
° 6 0 725 889 5 -1 219 339 4 5 2 AL0 4t9 2 -5 642 582 3.6 217 222 44 218 274
¢ 6 1 a5z 452 5 -2 349 362 4 5 3 401 390 2-6 390 342 5 2 111 201 4 -6 189 169
0 8 2 274 245 5 -3 46T 4TS 4 5 4 171 189 2 =7 123 1M 5 3 264 277 4 =1 143 1le
° & 4 122 108 s -4 681 468 4 55 66 1 40 438 418 s 4 123 111 6 0 100 13
0 6 -1 460 SOL 5 -5 342 228 4 5-1 39 9 4 2 147 140 541 74 149 6 1 1 9
0 & -2 118 121 5 =4 1% T2 4 5 =2 312 313 4 3 380 390 5 -3 153 208 6 2 9 19
2 6 -3 147 140 S =T 66 64 4 s -3 221 218 4 4 280 297 5 -4 119 116 6 3 82 26
2 & =4 276 298 5 -8 100 113 L] S =4 2 336 4 5 23 23 5 =5 167 174 6 -1 9 62
2 6 -5 303 3le T 0 277 238 s 5 -6 173 223 4 -1 313 393 s -6 64 93 62 70 117
2 6 -6 320 369 7 -1 416 422 6 5 -8 103 74 4 -2 602 645 5 -7 99 61 6 -3 294 334,
2 § 2 120 113 T2 8 89 s 7L s 4 -3 296 2300 7 0 107 97 6 -4 202 198
2 e -2 104 123 7.5 82 09 s 7 2 82 & 4 -4 182 237 7T 1 129 to? 6 -5 201 225
2 8 -3 106 98 7T -6 125 120 & LR L B 4 =6 114 98 7 - 73 2 6 -6 179 159
) 8-5 55 52 s-1 99 93 Y 71 S0 &0 4 -7 123 123 T -4 156 16 6 -7 145 98
‘ 6-6 90 &3 5.2 80 1 6 1.2 1 81 6 0 11 92 7 -5 219 236 8 0 165 141
- 8.7 95 - 86 9 -3 229 178 s 7 -3 116 133 6 1 150 164 7 -6 182 172 8 1 125 T¢
6 10 =L 61 84 -1 3 924 767 6 7 -4 152 164 6 2 98 82 7 -7 159 162 8 -1 116 13¢
s 10 -2 60 47 =1k AS6 Al6 6 7 -5 215 1%8 6 6l 9 «1 149 108 a -2 100 100
6 16 -3 121 108 21 s 272 248 I 7-6 155 141 6 -1 108 128 9 -2 135 123 8 -3 141 178
6 10 -4 124 111 7 206 208 8 7 -7 155 165 6 -2 85 &3 9 -3 61 68 8 -4 170 164
8 10 -5 158 158 8 162 196 8 9 0 6l 35 6 -3 166 156 9 - 29 7 8 -5 212 227
s -2 1 532 332 2 141 178 3 9 -1 142 119 6 -4 125 149 9 -5 132 146 8 -6 122 127
-2 -2 2 785 aes 3 492 495 ¢ 9 =2 167 174 6 -5 137 (71 -2 o 62 420
-2 -2 3 N2 M 317 Wb 4 9 =3 142 1SC 6 -7 102 14 -2 As L1}
-2 -2 5 137 29 5 "% a3 10 9 -4 165 156 a 0 133 140 -2 2 125 ar
-2 -2 & 197 121 6 209 192 9-5 1L 9 ] 88 -2 3 4e4 326
-2 -2 7 11 202 0 1111 1244 9 -6 144 150 8 -1 169 139 -2 4 395 270
-2 -2 8 98 132 1 568 -1 3 9as 838 8 -2 137 152 ~2 5 217 251
-2 -2 -1 il 748 2 301 232 -2 31372 1268 -1 4 49 81 4 -4 106 111 “2 s 108 123
-4 -2 -2 1039 1122 4 454 369 -2 4 1435 1320 -l s T3 212 8 -5 173 182 22 -1 w22
-4 -2 -1 983 104 s 2% 242 s -1o6 Bs 104 8 -5 140 162
-4 =2 -4 650 606 6 256 196 6 -t 7 177 181 10 -3 1lis 8%
¢ -2 -5 139 137 1 129 113 s “1 -1 261 220
-4 -2 -6 125 1217 =3 -1 1024 1129 1 -1 -2 592 83§
2 -1 -3 391 %6
3 “1 =4 51 46
0 =1 -5 99 9%
1 -1 -6 127 133
2 =3 0 1042 1048
3 -3 1 307 262
. -3 2 © 3
s -3 3 575 aas
s -3 4 3L 2
1 -1 5 892 732
2 “3 & 499 462
-3 7 188 13 A
-3 8 123 121 besesskaifeednes
-3 -1 739 830 0 2 241 0%
-3 -2 421 518 3 405 ITe
-3 -3 473 1719 4 338 ¥
-3 -5 335 309 5 294 270
=3 -6 180 188 2 621 8§59
«5 0 269 250 3 278 10;_
=5 1 345 34é -4 102 8
HEER I -5 2 607 558 -5 207 46
=5 3 34l 316 -6 193 149
14 793 192 -5 4 s0 50 0 54 94
1 5 786 720
R I -5 5 153 108 1 451 460
=5 & LI L] 2 293 294
t o7 l1s 150
HER T4 -5 7 141 137 3 285 284
=5 8 10C 114 - 59 75
1 -3 e22 328
-5 -1 112 153 -1 &7 43
1 -4 234 204
-5 -2 301 N2 -2 160 188
1 -5 2345 275 -5 -3 432 398 -3 102 11%
1-6 226 308 -5 -4 260 303 -4 217 218
1-7 129 138 H 1 a5l 434
-7 0 138 138 -6 145 121
1 -8 T8 54 -7 1 H 1 2 520 454 140
3 0 364 288 4 120 1} 1 % 654 554 0 135
. -1z 10 12 1177 198
31 49 42 -7 1 4 289 213 .
3 2 178 151 3o %s lor 16 es 78 o5 13
-7 4 108 127 - -1 109 143
303 303 319 T 1 -2 557 507
- 101 11é - -3 283 307
3 4115 116 t 7 1 =3 460 461
- 135 120 N -5 149 130
305 58 D -7 -2 218 208 1-s 305 222 -5 200 203
3 e T3 43 o -7 -3 126 128 0 2 422 347 30 340 33s 2 109 T4
3.l 124 140 ) 232 L2 159 148 T 12 e 03 4 31 359 343 208
3 -2 398 331 Q 1 4 123 140 -9 1 188 19% 0 4 345 a4 3 2 99 102 -2 212 228
3 -4 224 197 Q 390 15 155 148 -9 2 130 128 0 & b4 2 3 4 (3% 94 -3 1sa 123
3 =5 316 268 ) 281 1 6 125 138 -9 & sl 187 . 0 =2 703 741 1 5 128 140 % 182 200
3-8 118 76 0 261 L7 87 103 1305 a8 338 soke Teoe 0 -3 66 600 3-1 91 130 625 135 ise
3-7 129 178 0 17 1-2 62 80 I e 444 L o 228 0 -4 516 448 3 -2 208 212 v e
3-8 286 217 o 304 L-4 855 653 2 829 762 0-5 1m 194 303 12 2 83 65 g
5 0 400 s17 o 204 1 -5 604 472 3 ey 3z 0 -6 209 240 3 -4 228 220 RIS
s 1 388 302 2 356 L -6 340 305 R T 2 ¢ 306 309 3 -5 105 106 o aes ee
€ 2 225 287 2 148 1 =7 152 164 0 2 161 180 -2 234 256 2 1 8B4 B8O 3 -4 94 08 1 256 211
5 3 as 2 117 3 0 921 988 0 3 329 294 23 8 19 2 2 684 606 3-1 713 20 ; B
5 4 136 126 2 138 301 114 118 0 7 1% 163 23 91 18 5 0 4 42 LI
5 -2 148 159 2 114 3 2 83 78 0 -2 227 35¢ -4 581 583 2 4 154 139 s 1 89 71 s L are
5 -3 321 288 2 107 303 131 11 0 -3 AS4 422 -5 445 399 2 5 81 %9 5 4 91 12 5o
5 -4 736 130 2 413 3 4 192 214 0 -4 288 330 -6 200 204 2 6 135 14s s -1 262 239 RNt
s -5 726 721 2 174 3 5 186 L4 0 -5 245 234 -7 155 140 2-1 233 298 5 -2 199 219 B
5 -6 355 313 2 342 308 9% 98 0 -5 181 165 O Tet b6 2 -2 289 289 s -3 165 201 R
$ -1 1léa 157 2 439 3 -1 839 952 0 =1 172 173 1 281 271 2 =3 AlE 428 5 =4 97 13 ~4 2 0
s -8 217 218 2 481 3 -2 B6b BeS 2 1 829 M 2 249 202 2 -4 460 440 5 -5 82 88 W
7 0 493 496 2 331 3-3 325 239 2 .2 323 108 3 e 111 2 -5 240 247 5 -6 135 147 HEE 44
7 2 110 115 2 152 3 -4 529 333 23 el 96 4 176 208 2-1 118 7 o 125 108 RV
73 192 184 4 242 3-3 392 320 2 5 137 148 5 241 254 40 40 24 71 13 127 Lo
7 -1 467 as4 . 207 3 -6 393 30 2 8 68 al -1 738 sel 403 107 11 72 125 131 [
7-2 si1 543 . 386 3.7 252 284 2 -1 485 482 -2 38 4 4 233 25 7 -1 109 108 IR+
T -3 197 232 4 374 3 -8 103 92 2 -2 594 580 -3 168 229 4 183 199 7 -2 150 135 5 138 l“'
7-5 98 118 4 264 s 0 85 93 2 -3 416 394 . T 4 -1 238 213 1-3 226 2% Rt
T o221 195
-1 282 299
-2 121 118
-3 224 248
-4 a7 96
0 333 328
1223 218
2 105 123
3 244 342
4 342 371
5 4ls 419
6 170 219
-1 143 189
-2 110 119
1 311 283
2 177 oy
3 126 1i7
& (1) &4
5 98 100

According to Hamilton’s!® R-factor test this improve- significant shifts of the positional parameters away
ment is highly significant. The highest peak on the  from the positions found in the previous refinement.
difference Fourier based “on this refinement is 0.8 Moreover, the improvement in the value of R’ is sig-
e/A.3, about 209, the height of a carbon atom. There  nificant at only about the 259 level'® and there is
were no discernible features on this map that suggested  thus little justification for this refinement of addi-
an inadequate treatment of thermal motion; rather tional thermal parameters. Accordingly in Table I
it appeared as though the limit of refinement con-  we list as final parameters for this structure those that

sistent with the quality of the data had been reached. were obtained from the second calculation in which
Nevertheless, in a final series of calculations the atoms only the Ni and S atoms were allowed to vibrate
in the cation were restricted to isotropic vibration, anisotropically. The final values of F. are based on
while all nine atoms in the anion were allowed to these parameters: in Table IT we list 10F, and 101Fc’
vibrate anisotropically.?® This refinement of 98 po- (in electrons) for the 996 observed reflections. Since
sitional and thermal parameters Converged to the (20) Since the scale factors of the separate layers were also adjusted in
values R — 0104 and R, — 0126 There were no the least-squares procedure, it is not possible to carry out a complete aniso-

tropic refinement. Aslong as a reasonable fraction of the atoms are restricted
to isotropic vibration there is little correlation between the scale factors and

(19) W. C. Hamilton, Acte Cryst., in press, the values of 822 of those atoms that are vibrating anisotropically.
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Figure 1,—A sketch of the Ni(MNT )?~ ion showing approxi-
mate dimensions and angles and also the electron density in the
best least-squares plane through the anion, The electron density
map was drawn by the cathode ray tube plotter on-line to the
IBM 7094. The lowest contour is 1.46 e/A.? and contours above
5.10 e/A.3 liave been omitted, The contour interval of 0.73
e/;&ﬁ nicely displays the density of the light atoms, but is too
small to allow the heavy-atom contours to be resolved. The dots
in the centers of the heavy atoms designate the atomic centers.

none of the intensities calculated for the unobserved
but accessible reflections exceeds our estimate of a
minimum observable intensity value, ]FCI values for
unobserved reflections are omitted from Table II.

The final R value of 0.107 is somewhat higher than
we would normally expect, and we attribute this mainly
to intensity errors arising from spot elongation and
contraction.

The anisotropic thermal parameters (Table I) lead
to the root-mean-square amplitudes of vibration along
the principal axes of the thermal ellipsoids tabulated
in Table III. The orientations of the principal axes,
which can be worked out from the data of Table I,
lead us to conclude that the translational motion of
the anion as a whole is somewhat smaller than motion
resulting from rocking. No analysis of these vibra-
tions in terms of a rigid-body approximation has been
attempted.

Description of the Structure

The crystal structure described by the space group,
the parameters of Table I, and the cell parameters

TaBLE III
ROOT-MEAN-SQUARE AMPLITUDES OF VIBRATION (IN A.)
Atom Minimum

Intermediate Maximum

Ni 0.180(3) 0.189(3) 0.276 (3)
St 0.198(5) 0.265(5) 0.274 (5)
S 0.197 (5) 0.257 (4) 0.301(6)

Inorganic Chemistry

consists of the packing of essentially planar anions and
tetrahedral cations. The anions are well-separated,
the closest Ni-Ni approach being the lattice repeat
of 8.04 A. All intermolecular contacts appear to be
normal and give no indication of unusual anion—cation
interactions. The closest intermolecular contacts of
the Ni are three methyl carbons from each of the cat-
jons at a distance of about 4 A,

The dimensions of the Ni(MNT);?~ ion are shown in
Figure 1 and tabulated in Table IV. The equation of

TaBLE 1V
PrRINCIPAL INTRAMOLECULAR DISTANCES AND ANGLES
Distance, Angle,
Atoms Atoms deg.
Anion
Ni-5; 2.174(6) Si—-Ni-S; 01.5(2)
Ni-S; 2,156 (6). Ni-8-C; 104.5(6)
S$-Cy 1.74(2) $;-Cs-Cy 119 (1)
S$-Cs 1.76 (1) Ci-C-5; 122 (1)
Ci-Cs 1.33(2) C—-S—-Ni 103.1(3)
Ci—C 1.44(2) Sp-C5—Cy 118(1)
Cy-Cy 1.38(2) Cy~Cy~Ny 177 (2)
Co- X 1.13(2) Ci—Co-Cy 123 (1)
Ci—N2 1.13(2) Co-Ci~Cs 121 (1)
S;—Ci—Cs 117 (1)
C—Co~-Ny 179 (1)
Cation
N-C, 1.53(3) C-N-C,; 113 (1)
N-C, 1.50(3) C-N-C; 111 (1)
N-Cs 1.47(2) Ci—-N-C, 110 (2)
N-Cq 1.55(2) C-N-GC; 104 (2)
Co-N-C4 110 (1)
Mean C-N 1.512 Ci—N-C4 109 (1)
Mean angle 109.4

the best least-squares plane® through the anion is
3.741x — 8.011y — 7.122z = 0 (triclinic coordinate
system). The deviations of the individual atoms
from this plane (Table V) are small and presumably

TABLE V

DeviaTioxs (A.) FROM THE LEAST-SQUARES PLANE
THROUGH THE ANION

Atom Deviation o (deviation)
St —0.012 0.004
Se —0.004 0.004
Cy —0.001 0.016
Cs 0.016 0.016
C, 0.024 0.016
Cs 0.014 0.017
Ni 0.065 0.017
N2 —0.036 0.017

result from packing distortions. Although the mole-
cule is required to have only the symmetry C;, the sym-
metry closely approximates Do, The geometry of the
anjon differs insignificantly from that of the Co-
(NMT)e?~, 1t Cu(MNT),,'2 and Ni(MNT),~ !? anions.

The tetramethylammonium cation has its expected
tetrahedral shape (Table IV).

(21) W. C. Hamilton, Acta Cryst., 14, 185 (1961).



