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Structure of a Zinc(II) Complex with a Non-Symmetrical Tetradentate Schiff Base
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Abstract.  {N-[2-(2-Aminoethylamino)ethyl]salicyli-
deneaminato-O,N,N’,N""}aquazinc(II) bromide,
[Zn(C,,H,(N;0)(H,0)]Br, M, = 369-57, monoclinic,
P2/c, a=9-129 (1), b= 14207 (2, c=11-003 (1) A,
B=10236(1)°, V=1393912)A% Z=4, D,=
1-77 (1), D, =176 Mg m 3, A(Mo Ka)=0-71073 A,
w=46mm"", F000)=744, T=295K, R=0-030
for 1995 unique observed reflections. The crystal
comprises a cationic Zn" complex which includes the
saden ligand (saden = {N-{2-(2-aminoethylamino)-
ethyl]salicylideneaminato-O,N,N’',N’}) and a water
molecule. The Zn atom is surrounded by three N and
two O atoms (one from H,0) with a distorted
trigonal bipyramidal arrangement. Intermolecular
hydrogen bridges of the O(water)--O type join the
molecules in dimers. Other than this, there is one
Br---HO(water) and two Br---HN intermolecular dis-
tances, which correspond to hydrogen bonds much
weaker than the O--O ones, in agreement with
infrared spectra (vp..po =238l cm™',
2347 and 2326 cm ™ ).

VBr-DN =

Experimental. To an aqueous solution of ZnBr,
(225 g, 0-01 ml) an equivalent amount of the Schiff
base in methanol solution was slowly added. The
resulting mixture was neutralized by 0-84¢
(0-01 mol) NaHCO, filtered and allowed to stand in
air. Small yellowish crystals were obtained over a few
days. The yield was 1-3g (35%). Density was
determined by flotation in a methylene iodide/
toluene mixture. Parameters describing the data
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Fig. 1. View of the complex cation with atom numbering. Thermal
ellipsoids are scaled to 50% probability.
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Fig. 2. Packing scheme. The intermolecular O--O hydrogen bonds
are indicated by dashed lines.
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2208 [Zn(C,,H,6N;0)(H,0)]Br

Table 1. Data collection and structure refinement
parameters

Table 2. Atomic coordinates (% 10%) for non-H atoms
and equivalent isotropic thermal parameters ( x 10%)

Crystal dimensions
Diffractometer and radiation

0-36 x 0-28 % 0-20 mm
Enraf-Nonius CAD-4,

Ueq = (173)[Uny + 1/sin*B(U,; + Usy + 2U 5c0sB)].

used graphite monoc}"oma}‘or’ B 2004X6 @) szsoye o) 905024 @) (iclqo(é)z )
=) T . - N
. AMo Ka) = 071073 Zn 1705-9 (4) 44172 (3) 15589 (3) 282 (1)
Scan technique /28 ol 1520 _
. : . ) 4020 (2) 211 2) 387 (7)
No. and @ range of reflections 23; 22:59-24-72 oW 1309 (3) 5822 (2) 1287 (3) 312(7)
for lattice parameter N1 3951 (3) 4165 (2) 1897 (2) 307 8)
refinement N2 2148 (4) 4351 (2) 3576 (3) 364 (9)
Range of A, k, | -10—10, 0—>16, —13—13 N3 ~396 (4) 3944 (3) 1729 (3) 413 (10)
Maximum value of (sing)/A 0-595 A1 cl 4692 (4) 4290 (3) 3206 (3) 404 (11)
Standard reflections 11T, 102 g 3232 gg ggg; 8; §2{Z 8; i% 8(3);
, Teres P
v fnctnati ’ cs 2593 (4) 3789 (2) -1798 (3) 295 (9)
Sity Huctuation . . c6 2206 (4) 3554 (3) —2068 (3) 338 (10)
Total number of reflections 2283; 26 < 50 C7 3263 (4) 3298 (3) —-2723 (4) 384 (12)
measured; 26 range cs 4773 (5) 3282 (3) -2161 (4) 428 (12)
Value of Ry, 0019 9 5193 (4) 3498 (2) -921 (4) 360 (11)
No. of unique observed 1995 C10 4133 (4) 3744 (2) —207 (3) 289 (9)
reflections ci 4720 (4) 3915 (3) 1107 (3) 321 (10)
Criterion for observed reflec- I>1960(D)
tions
Function minimized >w(|E,) — |F)) o
Weighting scheme e Lo (E)  0-0009E] Table 3. Bond lengths (A) and angles (°)
Parameters refined 235 Zn—Ol 2:000 (2) N3—C4 1-468 (6)
Value of R 0-030 Zn—OW 2:039 (3) C1—C2 1-527 (6)
Value of wR 0-030 Zn—N1 2035 (3) C3—C4 1:507 (6)
Value of S 0-92 Zn—N2 2:171 (3) C5—C6 1-406 (5)
Ratio of max. least-squares 0-003 g';—gg %‘3’;2 E:; gGS:CC;O }‘;;fl‘ 8
f:;{tc;zlg's'd' (/o) in the NI—CI 1465 (4) C7—C8 1385 (6)
Max. and min. heights in final 039, ~0-80 ¢ A~ No—os! Lxea S o s
dpmap ) N2—C3 1-476 (6) Cl0—Cl1 1-451 (4)
Source of atomic scattering SHELX6 and International
factors Tables for X-ray Crystallog-  N2—Zn—N3 82:4 (1) Zn—N3—C4 109-0 (3)
raphy (1974, Vol. IV) N1—Zn—N3 147-1 (1) NI—CI1—C2 1086 (3)
Programs used SDP (B. A. Frenz & Associ- NI—Zn—N2 81-1 (1) N2—C2—Cl 109-6 (3)
ates, Inc., 1985), SHELX76 OW—Zn—N3 101-0 (1) N2—C3—C4 109-6 (4)
(Sheldrick, 1976) OW—Zn—N2 100-4 (1) N3—C4—C3 110-4 (4)
C ¢ d DEC PDP11/73 OW—Zn—N1 109:9 (1) 01—C5—Cl10 1235 (3)
Omputer use O1—2Zn—N3 963 (1) 01—C5—C6 1192 (3)
) ) O1—Zn—N2 160-4 (1) C6—C5—Cl10 117-3 (3)
collection and structure refinement are listed in Table 8}-%*1:3‘ ;V ggfl’ E }; gg:ccg:g gfg 8;
—7n : .
1. The structure was solveq from'Patterson and dp 7 51 1289 (2) CT—C8—Co 1187 (4)
maps and refined with anisotropic thermal param- zn—N1—C11 1271 (2) C8—C9—C10 122:0 (4)

: di ; . Zn—NI—Cl 1132 2) C5—C10—C9 1190 3)
eters by blqu diagonal least squares with the_param NIl 1195 ) e Clo—c11 64 ()
eters partltloned between three blocks: (l) scale Zn—N2—C3 107-0 (2) C5—C10—Cl1 124:6 (3)
factor, positional and thermal parameters from Brto Zn—N2—C2 108-2 (2) N1—C11—CI10 1258 (3)
N3 (see Table 2) and corresponding H atoms; (i) <> N2—C3 1563
parameters from C1 to C5 with H atoms; (iii) param-  Intermolecular hydrogen bonds .
eters from C6 to Cl11 with H atoms. Water H atoms gWB?;/l;i g-g}‘g (;) gW;;{;/W_&IV :2; (3)
were localized in a 4p map, the other H atoms were g\ 3454 8 Br N2 N2 164 8
introduced in calculated positions. All H atoms were  Br--N3i 3-475 (4) Br---H2N3i—N3i 167 (5)

refined isotropically. An empirical absorption correc-
tion was applied (Walker & Stuart, 1983), the
absorption factors varied from 1-360 to 1-756.
Atomic parameters are given in Table 2,* bond

* Lists of structure factors, anisotropical thermal parameters,
H-atom positions and isotropic thermal parameters and bond
distances and angles involving H atoms have been deposited with
the British Library Document Supply Centre as Supplementary
Publication No. SUP 54074 (13 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystal-
lography, 5 Abbey Square, Chester CH1 2HU, England.

Symmetry code: (i) —x, —y+1, —z; (i) x, 3 -y, z— 3; (iii) —x,
1-y, 1-z.

lengths and angles in Table 3. The complex cation is
drawn in Fig. 1 and the crystal packing in Fig. 2.

Related literature. Crystal structure information is
available for  [Ni(saden)]B(C¢Hs); (Rotondo,
Cusmano Priolo, Romeo, Bruno & Bombieri, 1983),
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[Ni(saden)]ClO, (Podlahova, Knizek, Loub & Hasek,
1988), [Ni(saden)]NCS (Loub, Podlahova, Kopf &
Weiss, 1989), [Pd(saden)]ClO, (Kratochvil,
Novakova, Haber, Ondracek & Hajek, 1989),
[Cu(saden)H,O]PF4 (Cusmano Priolo, Rotondo,
Rizzardi, Bruno & Bombieri, 1983) and
[Cd(saden)C,HsOH]CIO, (Loub, Podlahova, Haber,
Kopf & Weiss, 1990).
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Structure of Carbonyl(2-quinolinecarboxylato-x/N,x0)-
(triphenylphosphite-«P)rhodium(I)
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Department of Chemistry, University of the Orange Free State, PO Box 339, Bloemfontein 9300,
Republic of South Africa

(Received 6 March 1991; accepted 26 March 1991)

Abstract. [Rh(C,(H¢NO)(CO){P(C;Hs0)s}], M, =
613-4, monoclinic, P2,/c, a=11727(6), b=
11-380 (5), ¢=19-866 3)A, B=102-08(2)°, V=
2592:5A°, Z=4, D,=153, D.=15Tgem 3
A(Mo Ka) = 071073 A, w=7-70cm™"', F(000)=
1240, final R = 0-042 for 2796 observed reflections.
The structure indicates that the complex has square-
planar geometry about the Rh atom and that the
carbonyl group trans to the N atom of the 2-
carboxyquinolinato ligand was substituted by the
triphenylphosphite ligand. The N atom of the chelate
ring therefore has a larger thermodynamic trans
influence than the O atom. The w-acceptor proper-
ties of triphenylphosphite resulted in a relatively
strong bond between Rh and P [bond distance
2:172 (2) A] as compared to the Rh—P bond [bond
distance 2:258 (2) A] in the corresponding phosphine
complex.

Experimental. An equivalent amount of triphenyl-
phosphite (0-23 g dissolved in 1cm?® acetone) was
added dropwise to a suspension of 0-25 g [Rh(quin)-
(CO),] in 2 cm’ acetone, where quin is the 2-quino-
linecarboxylato  ligand (Graham, Lamprecht,
Potgieter, Roodt & Leipoldt, 1990). The resulting
yellow precipitate was recrystallized from acetone to
yield well formed crystals of the title compound,
suitable for X-ray analysis. The density was
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determined by flotation in sodium iodide solution. A
crystal of dimensions 0-20 x 0-15 x 0-35 mm was
used for data collection on an Enraf-Nonius
CAD-4F  diffractometer with  graphite-mono-
chromated Mo Ka radiation. The w/268-scan tech-
nique, with variable scan width Adw =(0-53 +
0-34tan#d)°, scan speed 3-30° min~'in w and a maxi-
mum scan time of 50 s per reflection, was used. The
unit-cell parameters were determined from least-
squares refinement of 25 reflections with 7 < < 16°,
with total measuring range 3 < 6 < 25°. Empirical
absorption corrections (North, Phillips & Matthews,
1968) with a minimum correction factor 0-90 and
maximum 0-99 were used. The mean intensity of
three standard reflections was measured over 3600 s
of X-ray exposure time, and varied from the initial
value by —2:0%. All possible reflections with
(sin@)/A < 0-71 A~ 'in the index range 0 < h < 13, 0
<k <13, —23 <1< 23, gave 3947 unique with 2796
considered as observed [/ > 3-00(J)]. The structure
was solved by the heavy-atom method using
SHELXS86 (Sheldrick, 1990) and was subjected to
anisotropic full-matrix least-squares refinement on F
using SHELX76 (Sheldrick, 1976). The H-atom
positions were calculated riding on the adjacent C
atoms assuming C—H=1-08 A, and were refined
with an overall temperature factor. Neutral-atom
scattering factors (Cromer & Mann, 1968) and
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