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Structure of Bis(2-methyl-1,2-propanediamine-N, N’ )bis(trichloroacetato-O)nickel(II),
[Ni(C,Cl1,0,),(C,H,,N,),]
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Abstract. M, =559-8, monoclinic, P2,/n, a=
7-3163 (8), b=16-198 (1), c=9-943(4) A, f=
95.44 (1)°, V=1173 (1) A3, Z=2, D,=

1-58 Mg m~3, Mo Ka, 4 =0-71069 A, 4= 1.54 mm~,
F(000) =572, T=298 K, final R =0-060 for 1481
reflexions. The central Ni atom is octahedrally co-
ordinated by four N atoms in a plane and two
trichloroacetate ions in (rans positions. The bond
distances and angles of the ligands are as expected. The
large anisotropy in the Cl-atom thermal parameters
indicates some disorder in the —CCl, group.

Introduction. As a continuation of our investigations
of the structure of the Ni and Co transition-metal
complexes of ethylenediamines and C-substituted ethyl-
enediamines (Alcald Aranda, Fernandez, Gomez
Beltran & Larena, 1977; Gomez Beltran, Valero
Capilla & Alcala Aranda, 1978, 1979; Valero Capilla,

0108-2701/84/060949-03$01.50

Alcala Aranda & Gomez Beltran, 1980), the crystal
structure of another compound of this series is
communicated herein.

Experimental. Blue crystal 0-1 x 0-17 x 0-35 mm,
Nonius CAD-4-F automatic diffractometer, cell dimen-
sions by least-squares fitting of the & values of 25
reflexions, intensities collected by w/26 scans, no
appreciable drop in intensity of 3 standard reflexions
checked every hour; 3451 reflexions within 0 < 8 < 29°
and Akl range from —10,0,0 to 10,22,13; 1481 with
I > 30() used in subsequent calculations; intensities
corrected for Lorentz and polarization effects, not for ab-
sorption (uR = 0-54); scattering factors for neutral
atoms and anomalous-dispersion corrections for Ni and
Cl from International Tables for X-ray Crystal-
lography (1974); statistical test showed a centric
intensity  distribution;  structure  solved  using

© 1984 International Union of Crystallography



950 [Ni(C,Cl1,0,),(CH,N,),!

CRYSTAN (Burzlaff, Bohme & Gomm, 1977) by Table 1. Coordinates and isotropic thermal parameters

three-dimensional Patterson and standard Fourier (A? x10% for H A2 x10?)
techniques; H atoms located by AF synthesis; full- o
matrix least-squares refinement on F using anisotropic Uea = 12,2,U;a%a%;a;.
thermal parameters for all non-hydrogen atoms and
isotropic ones for H atoms; final R=0-060, R, x ¥ z Ueo/ Usso
—0.051, w= 1/6? (F): 4 A/ in final LS M 0-00000 (1) ~ 0-00000 (1)  0-00000 (1) 384 (4)
=0-051, w= 1/’ (F)); av. and max, 4/0 mn fin cu ~0-1840(3)  0-27160(12) 0-1365(3) 1038 (12)
cycle 0-17 and 0-31, final difference synthesis had no  Ci(2) —0.4301(4)  0-20133 (13) 0-3051 (3) 1184 (13)
; . —0. -3 i ClI(3) —0.5366 (4)  0-22222(17) 0-0291(3) 1396 (15)
electron density > 0-45 and < 0-42e A-3. Atomic o TS o1oar ) ooency 00 die
parameters are listed in Table 1. 0(2) —0-3897(6)  0.0524(2)  0-1388(6) 824 (23)
N(1) 0.2038(6)  0.0300(3)  0-1525(5) 449 (19)
N(2) —0-0949(6) —0-0714(3)  0-1506 (5) 500 (20)
] ] L c( 0-1953(7) —0-0211(4)  0-2753(7) 583 (28)
Discussion. Interatomic distances and angles for the c() —0-0094 (8) —0-0417(4)  0.2829(7) 578 (27)
i i i i c@3) 0.2659 (10)  0-0254 (5)  0-3989(7) 833 (36)
title compound are listed in Table 2. Fig. 1 (Johnson, e 0.3045(9) —0.0989 (5)  0.2398(8) 750 (33)
1965)' shows the geometry of the molegule and the atom  ¢(s) —0:3510(9)  0-1965(4)  0-1475(7) 589 (27)
labelling. As was expected, the Ni environment is C(6) —-0-2873(7)  0-1078(4)  0-1132(6) 488 (24)

N : . ; ;0 HIIN(I)Y 0186 (T) 0-076 (3)  0-184(6) 26 (18)
pseudo-octahedral, with the trichloroacetate ligands in 5, v}y, 0301 (1) 0.036 (5) 0-126 (8) 89 (35,

trans positions. The Ni—N distances are 2.:080 (4) and HI[N@2)} —0.231(9) —0-071(4) 0-147 (6) 58 23)t

2.063 (5) A. The N(1)—Ni—N(2) angle is 82-5 (2)°. HIC@)L  ~0-074 (6) 0-019 (4) 0-313 (5) 30 (19

. £ the th l fihe H2ANQI  -0.088(6)  —0-117(3) 0-140 (5) 19 (12)*

The large amsotropy of t _et ern}a parameters of the H2(C(2)] —0.019 (7) —0-080 (3) 0-348 (5) 21 (14)t

Cl atoms suggests a slight disorder in the —CCl, group. HI{C(3): 0-183 (9) 0-079 (4) 0-419 (7) 81 (25):rr

_ H2(C(3) 0269 (8)  —0-012(4) 0-476 (6) 44 (18)

Angles between the best least squares planes for H3ICO)] 0-353(10)  0-045 (4) 0-415(7) 79 (27t

various portions of the molecule, principal torsion Hijc() 0323(8) —0-131(5) 0-333 (7) 65 (21)t

angles and geometrical features of the hydrogen bonds, H2(C(4)l 0-263(1  —0-123(4) 0-179 (6) 25 (16)1

computed by PARST 5 (Nardelli, Musatti, Domiano & 3!C@! 0-446 (9)  —0-094(5  0-238(7) 80 (26)
Andreetti, 1965), have been deposited.* t Usso.

Most of the calculations were carried out on the
HP-1000-F minicomputer of the Computing Center of

the University of Oviedo. Table 2. Bond lengths (A) and angles (°) with e.s.d.’s in

parentheses
* Lists of structure factors, anisotropic thermal parameters, bond :}_38; g(l)gg 83 8}?)_(&?; :i:ﬁ g;
lengths and angles involving hydrogen, least-squares-planes’ cal- Ni—N(2) 2.063 (5) N@2)-C(2) 1.482 (8)
culations, principal torsion angles and hydrogen-bonding  CI(1)-C(5) 1.734 (6) C(1)-C(2) 1.542 (8)
parameters have been deposited with the British Library Lending  Cl1(2)-C(5) 1-723 (8) C(1)-C(3) 1-491 (9)
Division as Supplementary Publication No. SUP 39243 (15 pp.). Cl(3)-C(5) 1-760 (7) C(1)-C(4) 1.507.(9)
Copies may be obtained through The Executive Secretary, O(1-C(6) 1-242.(7) C(53-C10) 1:558.(8)
ggll'n;ﬁcbnallanTalﬁg of Crystallography, 5 Abbey Square, Chester N()=Ni—N(2) 825 (2) CQ)—C(1)—C(3) 109-3 (5)
» ENg . O(1)-Ni—N(2) 91-1(2) C(3)-C(1)-C4) 111-1(5)
O(1)-Ni—N(1) 84.7(2) CI(1)-C(5)-Ci(2) 108.9 (4)
Ni—O(1)-C(6) 128-0 (4) CI(1)—-C(5)-CI1(3) 107-2 (3)
Ni—N(1)-C(1) 112.8 (3) CI(2)-C(5)-Cl(3) 107-0 (4)
Ni—N(2)-C(2) 108-6 (3) CI(1)—C(5)-C(6) 113-9 (4)
N()-C(1)-C(2) 106-1 (5) CI(2)-C(5)-C(6) 111.9 (4)
N(D)-C(1)-C(3) 111-1(5) CI(3)-C(5)—C(6) 107-4 (4)
N(D-C(1)-C(4) 108-6 (5) O(1)-C(6)—-C(5) 114.6 (4)
N(2)-C(2)-C(1) 110-9 (5) 0(2)-C(6)-C(5) 115-7 (5)
C(2-C(H)-C4) 110-5 (5) O(1)-C(6)-0(2) 129.7 (5)

The authors wish to thank Dr E. Gutiérrez-Puebla,
Inorganic Chemistry Department, Complutense Uni-
versity of Madrid, for the measurement of the intensities
and Miss R. Diaz-Fernandez for providing the crystals.
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Abstract. C,,H,0,, (I): M,=656-7, C2/c, a=
32.705(4), b=7-637(2, c=13.64503)A, p=
98-469 (16)°, ¥ =3370-9(12)A3 Z=4, D,=
1.294gcm=3, MoKa, A=0-71069 A, u=1-1cm™,
F(000) = 1408, T= 293 K,R =0-044 for 1684 observa-
tions. The crystals are formed by packing of discrete
molecules separated by normal van der Waals contacts.
The oxygen atoms of each half of the centro-
symmetrical molecule are almost coplanar with the
benzene ring. 2(NaSCN.H,0).(I): M,=2854.9, Il,
a=13-178 (3), b=13-708 (2), ¢=23-567 (¥ A, «
= 83.054 (13), f=289-816 (14), y=94-162 (20)°, V
=4214.5(12) A3, Z=4, D, =1.347 gcm3, Mo Ko,
A=0-71069 A, u=2.2cm™!, F(000)= 1808, T=
293 K, R =0-:089 for 2727 observations. One sodium
cation is six-coordinated, the other is eight-coordinated.
The molecules form dimers, joined by hydrogen-bonded
waters and anions and the benzene rings are stacked
within the molecule, within the dimer and between
dimers forming infinitely stacked chains along [111].

Introduction. ‘Crown ether’ compounds containing
benzene rings were among the first to be prepared
(Pedersen, 1967). These contained benzenes with two
oxygen atoms in the ortho position, and many more
have been prepared since (Gokel & Korzeniowski,
1982). These molecules form cavities which can accept
small organic molecules or alkali-metal cations. Benzo-
crowns with oxygens in the meta position are much
rarer (Van Keulen, Kellogg & Piepers, 1979; Elben,
Fuchs, Frensch & Vogtle, 1979) and no structures of
complexes have been reported. para substitution is also

* Crystal Structures of Complexes between Alkali-Metal Salts
and Cyclic Polyethers. 14, Part 13: Owen (1983).

0108-2701/84/060951-05$01.50

rare (Helgeson, Timko & Cram, 1974; Helgeson,
Tarnowski, Timko & Cram, 1977; Kawashima,
Kawashima, Otsubo & Misumi, 1978) and again no
complexes have been reported. Model building in-
dicated that the presence of methoxy groups on the
benzene ring should aid complexation with alkali-metal
cations, since a cavity surrounded by several oxygens
can be formed at each end of a molecule such as (I).
The preparation and characterization of (I) will be
reported elsewhere (Parsons, 1983). The structures of
(I) and its complex with 2(NaSCN.H,0) are the first
reported for a para-substituted benzo-crown molecule,
and were undertaken to compare the conformations of
the free and complexed molecules.
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Experimental. Data for both structures collected on a
CAD-4 diffractometer, intensities of 2 standard reflec-
tions changed insignificantly during data collections; no
absorption corrections; scattering factors calculated
from published analytical coefficents (International
Tables for X-ray Crystallography, 1974); structure
solution and refinement with SHELX (Sheldrick,
1976); data reduction and final geometry with local
programs on a Prime 550 computer.
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