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Pr’eliminary znformat'wn The crysta! structure of the title cornpomd
[CU{OHZ)z(en)SOL}] Was comp]eted 7to ascertaln the mo]ecu]ar conf:guratlon :
and the possane effect of d[stor'tlon on the coordmatlon sphere about the.
copper(li) at-(;n.l." - .

Coystal-data—a = 723.3(1), b= 1172-3(3) ;-0 = 1048.5(3) pmi - =1 16.13(2)°,
V=205.798wm3, D

2.13, Z =&, D, = 2.‘-139 an 3, space grc;up c2/e,

1

(Me: Ku, A=71.07pm}, u(Mo Ka)=30.9cm™ ", F(000)=524,
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Intensily data and refiwement. The complex was prepared using Baldwin's
(1963) method. intensity data were collected from a crystal (0.20 , 0.50 ,
0.08 mm) with a Syntex P1 four-circle diffractometer. A unique set of
data were gatherad in the range 26 < 55°, yielding 2084 independent reflect-
fons of which 1559 w1th | > 2, SU(I) were con5|dered observed and used in the
subsequent structure squt:on and reflnement" Although |ntens:ty statistics
(|£2-1|=0.82) did not convincingly indicate the space group 2/, the
centrosymmetric direct methods approach &f SHELX {Sheldrick, 1976) was used
to locate the position of  the cbﬁber;'end sdbsedhent structure factor
electron density syntheses in the spéee érouﬁ éc gave the positions of the
remaining ron-hydrogen atoms. The R value reduced from 0.67 (copper only)
to .05 {all non~hydrogens}u A differenee_e}ectron density synthesis at
this stage revealed the hydrogen atoms;VWhich were 1ricluded in calculations
but not refined. This gave a final B Ouphﬂ and Rs 0.042. A weighting
scheme with v = 1, 527/(02F+5 21x10 Fz) was found su:table

Because the moiecu]e possessed a potent:a] two-fold rotation axis,
it was decided to test the refinement in the space group C2/¢ with the
molecular two-fold axis coincident with aIEryste]fbgraphic two-fold axis

at z = 4. Accommodatlng the change an Orlgln a dxfference-Fourler

synthesis calculated in CZ/c Tocated the hydrogen atoms ., w;th all

non-hydrogen atoms being refined anisotropica]iy, the hydrogen atom

positions fj%ed, reflections (002) and (020) omltted because of extinction,

and an appropriate weighting scheme » = 1 677/(02F+5 63x10 1*!-'2)

structure refined to R 0.042 and Rv 0. 044 A final dlfference-

e]ectron denstty synthesss de not show any e]ectron den5|ty greater than

[ 19e 3 I, No corrections were made for absor tlon
p
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Although agreement for both structures is similar, the e.s.d's
for the centric model are smaller {s(centric), 0.2pm; o (acentric), 0‘.79pm)
and may be strongly accepted on the basis of the ‘Hamilton E-Ration

test at the 5% level {1.063 &f 1.01185).

Pgble 1. Comparative M-L,M-5,5-0 and M-M distances {pm) for a series of

MLy (501) complexes .

. Bond or contact
Compound Cu-0(1) | Cu-0{2)iCu-N{T) | Cu-N(2)IguH [Cu-OH [3-0{1)|S-0(2) |5-D(3}|S-0{4) |Cu-Cal Refarence

Cu(eﬂ)(Hz-U}z 504 197 6 | 197 .6 | 1990 15.510 | 249.2 | 249 2 | 146.1| 146.7] 149.9; 149.9) 723 THis
(I} Centric ) work
Culen} (HZD)Z ‘504 2009 | 1954 | 193.2 j 203.8 | 250.6 | 248 6 | 103 2] 150.2| 151.9{ 148 3} 723 |
{1} Acentric- ’ i : o . : : 1o

Culbipy) (HZD)Z 504 197.5 | 197.5 } 200.5 ?00 55 244 244 146 146 149 143 637 a

leutgy) o, 50, | 204 |4 |20 |20 | 238 23 | 145 | 145 | 150 | 150 ‘jEas | b

a Tedenac and Philippot, 1975. b Cannillo and Giuseppetti, 1964,

oy
¢ 7w
7
) ”“‘2’8— HG) Fzn
R

Stereochemistry and naming
scheme for the complex
[Cu{OH, ), {en)50,] referred
“tg—the acentric model.
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Stercview perpendiciular to de

Comments. The complex coordination sphefe consists of Sasic CuLQSOHQnits
with thé neutral ligands @n and Hy0) océupyihgzthe equatorial positions in
an appréximate square plan. . .

The en ligand possesses the 8 conformation on the basis of the
positive'torsfon angle of the £{-N bonds viewed down.ihe.C(1)—t(2) bond
(Huheey, 1872}. The sulphate ligands "semi-coordinate' in the §ifth and
sixth axial positions and form a bridge betweeﬁ“adj;cént'COpper atoms

Cu-0, 249.2 pm . This results in formation of fnfiditg linear chains
consisting of [-Cu-0-(80;)-0-Cu-] with a Cu-CQ;distanée af 723 pm
and a Cu-0-S bridge angle of 139.4°. The 0-Cu-0 (to sulphate) angle is
175”99” The chains are held together by lateral hydfogen bonds between
the ligated waters and the uncoordinétea oxygens of thé;sﬁlphaig.]igands_
Preliminary magnetic susceptibility measgfémen}s at 1équié heTTum
temperature indicate a possible ferromagnetic intra-chain interaction with
én eventual interchain antiferromagnetic interaction [P.C. Healy and
A.J. Gregson, unpublished datal.. .- e e

A similar bridging system is reported for the CulyS0y system in
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Cu(bipy) (H30) 50, (Tedenac-dnd Philippot; 1375) where the interlinking
hydrogen bonds alsc involve water and sulphate groups. However, in -
the analogous Ni complex Ni{bipy) (Hz0),50, (Tedenac & Philippot -(1974)
the corresponding metal-oxygen distances aré 206.8 and 215.6 pm -
compared with 198 pm (Cu-OHz) and 24h pm (Cu-0503) in the copper complex.
The comparative bond distances and Cu-Cu distances for the series of
Culy30, Complexes are listed in Table 1.

. To $-0 distance found for the sulphate group is longér for the 5-0
{uncoordinated) [149.9(2) pm]l than for the $-0 (coordinated), [146.7(2)
pm]. This is also observed for the other members of the series and is

not consistént with the bond distances expected for a polar $0; group.-

Atemic coordinates (x 104}

Atom zfa wfb zle Atom zfa y/b zle
Cu 1] 4782{0) 2500 HC{11) 1184 7071 1669
5 5000 5559{1) 2500 HC{12) -953 7743 1219
o{1) . 3148{3) 4858(2) 2100(2) HN(11) -1077 5933 365
0{3) 4738{3) 6321(2) 1284(2) EN(12) -2437 6023 571
OH(1} -1023(3) 3596{2) 1010(2) HO(11) -999 2780 1041
N(1) -1260(3) 6018{2) 1078(2) HO(12) -858 36496 116
¢(1) -0197(5)  7100{2)  1729(2)

Bord diztincas (pm)

Cu - OH(1) 197.6{2) OH(2) - HO(1I) 96
tu - N(1) 199.0(2) oH{2) - HO(12) 67
tu - 0{1) 249,2(2) N(1) - HN(1D) az
N(1) - cf1) 148.4(3) H{1) - HN(12) 81
c(1) - c(2) 151..3(5) (1) - MC(1D) 103
5 - 0{1) 146.7(2) (1) - Kc(12) 95
5 - 0{3} 149.9(2)

Bond anglea {deg.} .. . [

o(1) - tu - 0(2) 175.90(1) N{1} - £{1) - £(2) 107.89(2)
0(1} ~ Cu - OK[1} 86.78(1) 0{1) - s - 0{2) 111.84(1)
0{1) - Cu - N{1) 87.09(1) o[1} - 5 - 0{3) 108.47(1)
oH{1) - cu - N(1} 91,.83(1) 0{3) - 5 - 0{4} 106.83{1)
OH{1) - Cu - N(2} 173.63(2} 0{z) - 5 - 0{2) 169.55{1)
OH(1) - Cu - OR{2) 50.54(1) Cu-0{1) - 5 135 4 (1)

H{1} - Cu - N(2} 86.43(2)
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