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Structure of (Diisopropyldithiocarbamato)(1,1,1-trifluoro-2,4-pentanedithionato)-
nickel(II)

By IaN H. ANDERSON, ALEXANDER J. BLAKE* AND GRAHAM A. HEATH*T
Department of Chemistry, University of Edinburgh, West Mains Road, Edinburgh EH9 3JJ, Scotland

(Received 14 October 1988; accepted 26 April 1989)

Abstract. [Ni(CsH4F5S,)(C/H 4NSy)], M, =420-20,
orthorhombic, Pbca, a = 23-007 (16), b = 14-918 (11),
c=10761 (10) A, V=3693A3 Z=8, D.=
1-:511 Mgm ™3, A(Mo Ka) =0-71073 A, u=
1-508 mm ™', F(000)= 1728, T =293 K, R=0-0813
for 1332 unique observed reflections. The Ni atom is
coordinated by a plane of four S atoms, but these are
markedly distorted from square-planarity as a result
of the differing bites of the ligands which form the
four- and six-membered chelate rings: for the di-
thiocarbamate S donors the S—Ni—S angle is
77-52 (14)°, while for the pentanedithione it is
101-71 (15)°. The different electronic properties of
the CF; and CH; groups on the pentanedithione do
not result in significantly different bond lengths
between its two S donors and the metal centre.

Experimental. Compound [Ni(L')}(L*)] prepared by
refluxing NiL} and NilL3 together in toluene, where
L'and L2 are 1,1,1-trifluoro-2,4-pentanedithione and
diisopropyldithiocarbamate. For crystallographic
work, this material was recrystallized from dichloro-
methane/petroleum spirit (60-80° boiling fraction).
Lath-shaped  dark-red crystal, 0-76 x 0-16 x
0-10 mm, Stadi-2 two-circle diffractometer, graphite-
monochromated Mo Ka X-radiation, cell parameters
from 14 #k0 and 3 00/ centred reflections. For data
collection, w scans with width [1-0 + 0-5(sinu/tan6)]°,
200 = 50°, B 0—27, kK 0—17, /] 0—12, no signifi-
cant crystal movement or decay, no absorption cor-
rection, 3412 reflections, giving 1332 with F= 40(F)
for structure solution [the Ni position from a Pat-
terson synthesis was input to DIRDIF (Beurskens et
al., 1983) which located the S atoms: thereafter
iterative cycles of least-squares refinement and
difference Fourier synthesis located the remaining
non-H atoms] and refinement [using full-matrix least
squares on F (Sheldrick, 1976)]. The CF; group was
found to be disordered and this was modelled by
refining two orientations for the group: residual dis-
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order is the most likely reason for the slightly high R
values quoted below. Anisotropic thermal param-
eters for all ordered non-H atoms, H atoms refined
in fixed, calculated positions. At convergence, R, wR

Table 1. Atomic coordinates with e.s.d.’s in paren-

theses
Ug= Ui + Uy + Usy).
x y z U, or U,q(Az)

Ni(1) 006796 (6) 0-12628 (10)  0-06842 (15) 0-0785 (10)
S(1) 0-08709 (14) 018311 (24) 0-2550 (3) 0094 (3)
S(2) 0-14750 (14)  0-05226 (25) 01238 (4) 0-100 (3)
S(3) 0-06425 (16)  0-05700 (23) —0-1038 (3) 0-092 (3)
S(4) —-0-00632 (14)  0-20900 (21) 0-0574 (4) 0091 (3)
c) 0-1459 (5) 0-1130 (8) 0-2589 (14) 0-086 (10)
N(1l) 0-1818 (5) 01077 (8) 0-3564 (14) 0-091 (10)
C(2) 01715 (7) 0-1640 (13) 0-4707 (17) 0-118 (15)
c@l)  01512(8)  0-1105(12)  0-5709 (18) 0-183 (19)
C(22)  02167(7) 02268 (11)  0-4918 (17) 0-197 (20)
C(3) 02324 (7) 0-0485 (10) 0-3548 (18) 0-125 (14)
CGl) 02196 (6) —0-0486 (9)  0-3580 (13) 0129 (13)
C(32)  02803(6) 00761 (10) 02756(15) 0142 (14)
C(18) —0-0460 (5) 0-1942 (10) —0-0738 (16) 0-091 (11)
C(2S) —0-0368 (6) 0-1388 (10) —0-1722 (14) 0-087 (11)
C(3S)  00085(6) 00800 (9) —0-1956 (14) 0091 (11)
C@é4) -0-1031 (9) 0-2560 (14) —0-0736 (19) 0-135 (16)
C(5) 0-0053 (5) 0-0314 (8) —0-3176 (14) 0-108 (12)
F(1) —0-1271 (6) 0-2630 (11) 0-0344 (17) 0-114 (7)
FQ) —01412(6) 02247 (10) —0-1584 (14) 0-101 (7)
F(3) —0-0853 (7) 03371 (12) —0-1135 (22) 0-142 (8)
F(1) —0-0957 (9) 03326 (16) —0-018 (3) 0-115 (11)
F2) —01140 (14)  02785(23) —0-186(3) 0182 (14)
F(3") —=0-1399 (11) 02063 (22) —0-015(3) 0-150 (12)

Fig. 1. View of the molecule showing atom-numbering scheme.
Thermal ellipsoids are drawn at the 30% probability level,
excepting those of H which have artificial radii of 0-10 A for
clarity. Only one orientation of the disordered CF; group is
shown.
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Table 2. Bond lengths (A) and angles (°) with e.s.d.’s  0-000225F2, gave satisfactory agreement analysis.

in parentheses

Ni(1)—S(1) 2:224 (4) C3—C31) 1479 (22)
Ni(1)—S(2) 2219 (4) C(3—C(32) 1-453 (23)
Ni(1)—S(3) 2124 (4) C(1S)—C(25) 1-359 (21)
Ni(1)—S(4) 2111 (4) C(1S}—C(4) 1-61 3)
S(1—C(1) 1711 (14) C(2S)—C(38) 1-385 (21)
S()—C(1) 1713 (14) C(3S)—C(5) 1-502 (20)
S(3)—C(35) 1-654 (15) C(4—F(1) 129 (3)
S@4)—C(1S) 1-696 (15) C(4—F(2) 135 (3)
C(1)—N(1) 1-337 (18) C(4—F(3) 1135 (3)
N(1)—C(2) 1-508 (22) C@4)—F(1") 130 (3)
N(1)—C(3) 1463 (21) C4)—F(2) 1:28 (4)
C2—C(21) 1-42 (3) C@4)—F(3) 1-29 (4)
C(2—C(22) 1417 (25)

S(1)—Ni(1)—S(2) 7752 (14)  CBID—CE3)—C(32) 1163 (14)
S(1)—Ni(1)—S(3) 16898 (15)  S(@)—C(1S—C(2S)  130-1 (12)
S(1)—Ni(1)—S(4) 8931 (14)  S@A)—C(IS—C(@4)  111-4(11)
S(2)—Ni(1}—S(3) 9146 (14)  C(2Sy—C(1S)—C(4) 1186 (14)
S(2—Ni(1)—S(4) 16678 (15)  C(1S)—C(2S)—C(3S) 1301 (14)
S(3)—Ni(1)}—S(4) 10171 (15)  SG)—C(3S)—C(2S)  127-3(12)
Ni(1)—S(1)—C(1) 869 (5) SG—CESI—C(5)  117-4(10)
Ni(1)—S(2)—C(1) 870 (5) C(2S)—C(38)—C(5) 1153 (13)
Ni(1)—S(3)}—C(3S) 1168 (5) C(1S)—C@)—F(1)  113-5(16)
Ni(1)—S(@4)—C(1S) 1140 (5) C(IS—C(4)—F(2) 1094 (15)
S(1—C(1¥—S(2) 108:6 (7) C(ISy—C@4)—F(3)  105:5(16)
S(1—C(1)—N(1) 1229 (10)  C(IS—C(4)—F(1")  113-5(18)
S(2—C(1)—N(1) 1284 (11)  C(IS)}—C(4)—F(2) 1080 (21)
C(H—N1)}—CQ2) 1207 (13)  C(ISy—C(4)—F(3) 1019 (19)
C(1)—N(1}—C(3) 1212 (13) F(1)—C(4—F(2) 111-0 (18)
C(2—N(1)—C(3) 1180 (13) F(1)—C(4—F(3) 1102 (18)
N()—C@2)—C@1) 1110 (15) F(2—C(4)—F(3) 107-0 (18)
N(—C(2)—C(22) 1126 (15) F(I'—C@)—F(2)  103-6 (24)
CQI—CQ)—C(22) 1194 (16) F('—C@)—F(3) 1114 (23)
N(—C@3)—C31) 1156 (13) FQ)y—C@)—F(3) 1188 (26)
N(I)—CG3)—C(32) 1161 (14)

=0-0831, 00662, S=1-150 for 188 parameters,
(4/0)ax In final cycle 0-05, max. and min. residues in
final difference Fourier synthesis 0-53, —0-43e A3
respectively. The weighting scheme, w™! = o*(F) +
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Scattering factors were inlaid (Sheldrick,
except for Ni (Cromer & Mann, 1968).

Atomic coordinates and equivalent isotropic
thermal parameters are given in Table 1, while
selected bond lengths and angles appear in Table 2.*
The atom-numbering scheme for the molecule is
shown in Fig. 1, which was generated using ORTEP
(Mallinson & Muir, 1985). Molecular geometry cal-
culations were performed using CALC (Gould &
Taylor, 1985).
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* Lists of structure factors, torsion angles, anisotropic thermal
parameters and H-atom coordinates have been deposited with the
British Library Document Supply Centre as Supplementary Publi-
cation No. SUP 51909 (11 pp.). Copies may be obtained through
The Executive Secretary, International Union of Crystallography,
5 Abbey Square, Chester CH1 2HU, England.

References

BEURSKENS, P. T., BosMaN, W. P., Doessury, H. M., VAN DEN
HArk, T. E. M., Prick, P. A. J., NooRDIK, J. H., BEURSKENS,
G., GouLp, R. O. & PARTHASARATHAI, V. (1983). DIRDIF.
Applications of Direct Methods to Difference Structure Factors.
Univ. of Nijmegen, The Netherlands.

CrRoMER, D. T. & MANN, J. B. (1968). Acta Cryst. A24, 321-324.

GouLp, R. O. & TAYLOR, P. (1985). CALC. Program for molec-
ular geometry calculations, Fortran77 version. Univ. of
Edinburgh, Scotland.

MALLINSON, P. D. & MuR, K. W. (1985). J. Appl. Cryst. 18,
51-53.

SHELDRICK, G. M. (1976). SHELX76. Program for crystal struc-
ture determination. Univ. of Cambridge, England.

Structure of (tert-Butylisonitrile)(chloro)(1-methyl-2-phenylimidazolato-C?%,N3)-
palladium(IT) Dichloromethane Solvate at 213 K

By WOLFGANG HILLER AND ALFONSO CASTINEIRAS

Institut fir Anorganische Chemie der Universitdt Tibingen, Auf der Morgenstelle 18,
D-7400 Tubingen, Federal Republic of Germany

AND O. GONZALEZ, MIGUEL GAYOSO AND JosE MANUEL VILA

Departamento de Quimica Inorganica, Facultad de Quimica, Universidad de Santiago,
Santiago de Compostela, Spain

(Received 17 January 1989; accepted 11 May 1989)

Abstract. [Pd(CsHyN)(C,oHoN,)Cl.CH,Cl,, M, =
934-23, monoclinic, P2,/c, a=13689(3), b=
24:432(2), c=12-111 (2) A, B=107-57(3)°, V=

0108-2701/89/091431-03503.00

38616 A3, Z=8, D,=1-607gcm ™3 Mo Ka, A=
071073 A, w=13-6cm™!, F000)=1872, T=
213 K. The final R value is 0-034 for 3177 significant
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