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Cie, 1988c); program(s) used to solve structures: Xtal3.2 SIM- 
PEL (Hall et al., 1992); program(s) used to refine structures: 
Xtal3.2 CRYLSQ; molecular graphics: DIAMOND (Berger- 
hoff, 1996); software used to prepare material for publication: 
Xtal3.2 BONDLA CIFIO. 

by the O atom of the coordinated water molecule at a 
distance of 2.388 (3)A. The monomeric units are asso- 
ciated through hydrogen bonds, forming infinite chains. 
There are two magnetically different copper(II) poly- 
hedra. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: NA1347). Services for accessing these 
data are described at the back of the journal. 
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Comment  
The tetrameric structure of (4-ethylpyridine)(N-salicyl- 
ideneglycinato)copper(II), which crystallizes with a 
tetragonal unit cell, has been reported recently (Warda, 
1997). In this communication, the structure of the 
closely related title complex, aqua(2-ethylpyridine)(N- 
salicylideneglycinato)copper(II), (I), is reported. 

(1) 

The CU II ion has square-pyramidal [4+ 1] coordina- 
tion geometry, with the tridentate Schiff base N-salicyl- 
ideneglycinato dianion and the monodentate 2-ethyl- 
pyridine ligand in the basal plane (Fig. 1). The apical 
position is occupied by a water O atom at a distance of 
2.388 (3)A. It is noteworthy that coordination of water 
to Cu II is invariably at the apical site of a tetragonally 
elongated square pyramid. This seems to be a general 
result for five-coordinate Cu II complexes (Warda, 1998, 
and references therein). 
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Abstract 
In the title compound, [ C u ( C 9 H 7 N O 3 ) ( C 7 H 9 N ) ( H 2 0 ) ] ,  
the copper(II) centre has a square-pyramidal environ- 
ment with a tridentate N-salicylideneglycinato Schiff 
base dianion and a 2-ethylpyridine ligand coordinated 
in the basal plane. The apex of the pyramid is occupied 

~, 0 3  q c l 4  /o 

C8 ( ~ Cu NN2~"  " ~  __.~ 

C7 ) ~ C ' 1 2 C 1 2  

Fig. 1. The asymmetric unit of the title compound with the atomic 
numbering scheme. Ellipsoids are drawn at the 50% probability 
level. 

The pyridine ring is inclined with respect to the basal 
plane (through atoms O1, 02,  N1 and N2) at an angle 
of 80.0(1) ° and the Cu atom lies 0.155 (1)A, out of 
this plane, displaced towards the 0 4  atom (PLATON; 
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Spek, 1994). The C u - - N  and C u - - O  bond distances in 
the equatorial plane [ C u - - N  1.930 (3) 0 and 2.003 (3) ,~, 
and C u - - O  1.911 (2) and 1 .976(2)A]  do not differ 
significantly from those of  the other members in this 
series (Warda, 1998, and references therein). 

The monomers  are associated through hydrogen bond- 
ing, forming a chain via O 4 - - H 4 1 . . . 0 3  interactions that 
is connected by O 4 - - H 4 2 . . . 0 2  hydrogen bonds to a 
second (inverted) chain. These chains run parallel to 
[001]. The former hydrogen bond is much shorter than 
the latter [ 0 4 . . - 0 3  2.749 (4) and 0 4 . - . 0 2  2.924 (4),4,]. 

In the title compound,  the copper(II) polyhedra are 
arranged in two magnet ical ly inequivalent  orientations 
with 23, of 17.9 (2)°; the g tensor is sl ightly affected by 
this value, indicating a distorted ferrodistortive ordering 
(0 < 2")' < 45°; 23, is the angle describing the orientation 
of the main axes of the polyhedra with respect to one 
another and should therefore be carefully dist inguished 
from the cell parameter with the same symbol).  The 
value of the g tensor allows the tilting angle between 
differently oriented copper(II) polyhedra  to be estimated 
as 19 ° , which is in good agreement with the X-ray data. 

It is worth comparing the monoclinic structure in this 
report with the closely related orthorhombic structure 
of polymeric  (3-ethylpyridine)(N-sal icyl ideneglycinato)-  
copper(II) (Warda, 1994). The position of the substituent 
in the pyridine l igand has a crucial effect on the metric 
of the lattice, which is monoclinic  in the present case 
(2-ethylpyridine),  but is orthorhombic in the 3-ethyl- 
pyridine (Warda, 1994) and tetragonal in the 4-ethyl- 
pyridine compound (Warda, 1997). 

Experimental 

The title compound was synthesized from aqua(N-salicylidene- 
glycinato)copper(II) hemihydrate according to the methods of 
Ueki et al. (1967) and Warda (1994), with 2-ethylpyridine in 
a 1:3 ethanol-water mixture at 333 K. Dark-green prismatic 
crystals grew within a few days. 

Crystal data 

[Cu(C9H7NO3)(C7 H9N)- Mo Ka radiation 
(H20)] A = 0.71073 ,~ 

Mr = 365.86 Cell parameters from 25 
Monoclinic reflections 
P21/c 0 = 18.93-22.10 ° 
a = 14.7592 (15) ,~, # = 1.382 mm -~ 
b = 10.7763 (11)o,~, T = 293 (2) K 
c -- 10.0983 (7) A Prism 
/3 - 92.473 (7) ° 0.36 x 0.12 x 0.05 mm 
V = 1604.6 (3) ,~3 Dark green 
Z = 4  
Dx = 1.514 Mg m -3 
Dm not measured 

w scans 
Absorption correction: 

"~, scans (Siemens, 1996a) 
Tmi, = 0.636, Tmax = 0.937 

3009 measured reflections 
2846 independent reflections 
1904 reflections with 

I > 2or(/) 

Refinement 

Refinement on F 2 
R[F 2 > 2tr(F2)] = 0.043 
wR(F 2) = 0.095 
2846 reflections 
214 parameters 
H atoms: see below 
w = 1/[cr2(Fo 2) + (0.0508P) 2] 

where P -  (Fo 2 + 2F,?)/3 
(m/O')max < 0.001 

h = - 1 7  ---~ 3 
k = - 5  ~ 12 
l = - 1 2  ~ 12 
2 standard reflections 

frequency: 120 min 
intensity decay: none 

Apmax = 0.44 e ,~,-3 
( 1.14,4, from Cu) 

Apmin = -0.54 e ,~-3 
(0.95,4, from Cu) 

Extinction correction: none 
Scattering factors from 
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Table 1. Se lec ted  geometr ic  p a r a m e t e r s  (A, o) 

C u ~ l  1.911 (2) Cu--N2 2.003 (3) 
Cu--NI 1.930 (3) Cu--O4 2.388 (3) 
Cu--O2 1.976 (2) 

OI---Cu--N I 92.97 (12) O2---Cu--N2 90.45 (10) 
O I ---Cu---O2 169.93 ( 11 ) O 1 ---Cu---O4 99.72 ( 11 ) 
N I ---Cu---O2 83.70 ( 11 ) N 1 ---Cu---O4 89.38 ( 11 ) 
Ol~u--N2 91.87(11) O2--Cu--O4 89.77(11) 
NI--Cu--N2 171.94 ~12) N2~u--O4 96.15(11) 

Table 2. Hydrogen -bond ing  geome t ry  (f~, °) 

D--H. • .A D--H H. • .A D. • .A D--H. . .A 
O4---H41...03' 0.89(1) 1.91 (1) 2.749(4) 157(1) 
O4--H42...02" 0.89(I) 2.04(1) 2.924(4) 171 (1) 
Symmetry codes: (i)x, ½ - y , z -  ½; (ii) 1 - x ,  1 - y ,  1 - z .  

All H atoms, except the water H atoms, were included at 
calculated positions and refined using a riding model. The Uiso 
for H atoms of CH and CH2 or the CH3 groups were taken as 
1.2Ueq o r  1.5Ueq of the carrier atoms, respectively. Atoms H41 
and H42 were found from the difference Fourier syntheses and 
refined with Ui~o = 1.2Ueq(Water O); O- -H distances were 
restrained to be equal. 

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994). 
Cell refinement: CAD-4 EXPRESS. Data reduction: XCAD4 
(Harms, 1997). Program(s) used to solve structure: SHELXS97 
(Sheldrick, 1990). Program(s) used to refine structure: 
SHELXL97 (Sheldrick, 1997). Molecular graphics: XP 
(Siemens, 1996b). Software used to prepare material for pub- 
lication: SHELXL97. 

We thank the head of the X-ray diffraction section, 
Professor Dr W. Massa (Universi ty of Marburg),  for 
making diffractometer time available. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: JZ1284). Services for accessing these 
data are described at the back of the journal. 

Data collection 

Enraf-Nonius CAD-4 Rint = 0.013 
diffractometer 0max = 25.06 ° 
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reaction into the respective dihalides and dienolates. 
This paper discusses the structure of one such dihalide, 
[MgBr2(OEt2)(NHiPr2)], (I), which is unusual in that 
the rehydrogenated amine is present as a donor ligand. 

Et Et 

~ O  j 

I 
ipr~ IMg',~lBr 

NH "Br / 
Ipr 

(I) 

The crystal structure consists of monomeric molecular 
units, with the closest intermolecular interaction being 
that of N 1--H 1.- .Br2 i [N 1. • .Br2 i 3.659 (3), H 1...Br2' 
2.78 .A, and NI - -H1 . . .Br2  i 163 °; symmetry code: (i) 
2 -  x, 1 -  y, -z] .  The coordination geometry about the 
Mg atom is distorted tetrahedral, the largest deviation 
from ideal geometry being the wide N 1 - - M g l - - B r l  
angle of 120.35 (11)° (Table 1). That the angle from N 1 
to the second bromide ligand is smaller [ N 1 - - M g l - -  
Br2 102.28 (10) °] is a consequence of the molecular 
conformation adopted by (I). The substituents about the 
Mg--N bond are eclipsed [ O 1 - - M g l - - N 1 - - C 4  6.7 (3), 
B r l - - M g l - - N 1 - - C 1  - 12.9 (3) and B r 2 - - M g l - - N 1 - -  
H1 4.2°]. Thus, the B r l - - M g l - - N 1  angle opens to 
relieve the steric interaction between Brl and the syn- 
isopropyl group. In contrast, as Br2 lies syn to H 1, there 
is little steric repulsion (Br2.. .HI 3.25 A). The wider 
angle at Mgl from Br2 to O1, as opposed to that from 
Brl, may similarly be explained by the steric strain 
imposed by Br2 being syn to an ethyl group [Br2m 
M g l - - O 1 - - C 7  -5 .4  (3)0]. 

Abstract 
The coordination geometry at the Mg atom in the title 
complex, [MgBrz{(C3Hv)2NH}{(C2Hs)20}], is shown 
to be distorted tetrahedral. The presence of a secondary 
amine ligand is unusual in its derivation from an amide. 
It is also unusual to find both an ether and a simple 
amine solvating the same magnesium centre [MgI- -N 1 
2.158 (3) and Mgl - -O1  2.041 (3) A]. 

Comment 
As part of our continuing investigations of the 
organometallic complexes present during the course of 
Mg-mediated enolization reactions (Allan et al., 1997, 
1998), we were interested in preparing a range of halo- 
magnesium enolate complexes. This was attempted by 
the reaction of Hauser bases (R2NMgX, where R = 
alkyl or aryl, and X = halide) with ketones carrying 
an c~-proton. Unless the reaction conditions for this 
transformation are very tightly controlled, the halo- 
magnesium enolate complexes undergo a dismutation 

Fig. 1. ORTEPII (Johnson, 1976) view of (I). Non-H atoms are shown 
as 40% probability ellipsoids and H atoms as small spheres of 
arbitrary radii. 
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