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09.4-24 CRYST.AL STRUCTURES OF Ti'iO COPPER(II)
TIH CONPLEX3S. A. Elia, E. C. Lingafelter, and 
V. SchoE~~er, Department of Chemistry, Univer
sity of i'lashins;:ton, Seattle, \'iashington,. 98195. 

The crvstal structures of Gu( TIN) Cl 
(PF6) and Gu(THI)(NCS)(PF6) have been detemi
ned, where TIH is the macrocyclic ligand 2,3,9, 
10-tetramethyl-1,4,8,11-tetraaza-1,3,8,10-cyclo 
tetradecatetraene (C14H24N4). The.first complex 
crystallizes in Pbca with a=15.248(5)A, b=1S.56 
9(5)A, C=16.810(7)A, Z=8, and the second-in 
Pnam with a=12.003(5)A, b=15.365(5)A, C=11.500 
(5)A, Z=4.-Both complexes are five-coordinate 
square pyramidal, with the TIN nitrogens fom
ing the basal plane, and the fifth ligand at 
th~ apex. In the first case the fifth ligand is 
Cl ~ in the second case it is a nitrogen bound 
NCS • In the first complex the closest intera
ction at the sixth coordination site is with 
the anion, at a distance of 3.38(1)A, wt~le in 
the second complex the interaction at the sixth 
site is \vi th tiie sulf~r of another cation, at a 
distance of 3.31(6)A. The two complexes will 

be compared with each 
other as well as with 
a third five-coordina
te square pyramidal 
Copper(II)-TIH complex 
the Gu( THI) (m-imi d) · 
(PF6)?.,where the fifth 
lig~~u is a methyl imi 
dazole. The coordina
tion bond distances 
and geometry, TIH plana 
rity, and the displa
cement of the copper 
out of the basal plane 
'.Vill be discussed: 

09.4-25 STRUCTURES OF p-HYDROXYBENZOATE 
COMPLEXES OF METALS. By A.N. Shnulin, G.N.Nad
jafov and Kh.S.Mamedov, Institute of Theoreti
cal problems of Chemical Technology, Institute 
of Inorganic and Physical Chemistry, The Aca
demy of Sciences of the Azerbaijan SSR, Nari
manov prospect 29, Baku 370143, USSR. 
Structures of p-hydroxybenzoate complexes of 
bivalent Mg,Co,Ni,Zn,Cu and Cd have been de
termined by X-ray analysis. It has been shown 
that complexes of the first four metals are 
isostructural (space group Pbca, composition 
ML2·BH 2o). The copper complex forms crystals 
having cell constants coinciding with those 
of the previous four complexes (syngony) but 
with a different space group (Cmc2 1 ). The cad
mium complex (CdL2·6H 2o) retains only the lar
gest dimension of the cell (~24 ~) along which 
there occurs packing of acid ligands common for 
all the complexes. It has been estimated that 
the crystal structures of the first five com
plexes are affected by H-bonds the role of 
which is more essential than factors affecting 
coordination surroundings of the metal. Geo
metric relations required for formation of 
hydrogen bonds are dictated by the nature and 
location of the phenol OR-group. The isostruc
tural complexes have b2en found to consist of 
octahedral ions M(H 2o) 6+, anions L-and two 
crystallization water molecules. The compo
sition of the copper complex is [CuL 2 • 
(H 2ol 3 JSH 2o. There is only one acid anion L-
in the coordination sphere of the ~admium 
complex. 

09.4-26 X-RAY MOLECULAR STRUCTURES OF SOME MACROCY-
CLIC CO~PLEXES. By T.H. Lu, T.J. Lee and C.S. Chung, 
National Tsing Hua University, Hsinchu, Taiwan 300, 
Republic of China. 

Stereochemical studies (Liang, Margerum and Chung, Inorg. 
Chern. (1979) 18, 2001) on the complexes with synthetic 
macrocyclic ligands have received new impetus since the 
discovery of certain coplexes that exhibited distinctive 
coordination chemistry and biological significance 
(Busch, Ace. Chern. Res. (1979) 11, 392). Busch pointed 
out that the structure of a macrocyclic ligand facili
tates the ligand's control of chemical and physical pro
perties of metal ions to a remarkable extent. These 
complexes allow investigation of ways in which different 
structures of coordinated macrocyclic ligands convey 
properties on their metal complexes. (Liang and Chung, 
Inorg. Chern. (1980} ~, 572) . 

Among all possible macrocyclic complexes (~~1imp, Bailey 
& Curtis, J. Chern. Soc. (A) (1970), 1956), some struct
ures of the isomeric conformations have been solved by 
the use of Syntex Pl autodiffractometer in the X-ray 
laboratory of National Tsing Hua University. They are 
isomeric (5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraaza
cyclotetradeca-4,11-diene) copper (II) perchlorate (T. 
H. Lu, T.J. Lee, B.F. Liang & C.S. Chung, to be publi
shed in J. Inorg. Nucl. Chern.), and isomeric (5,7,12,14-
tetraethyl-7, 14-dimethyl-l ,4, 8, 11-tetraazacyclotetra 
decane) nickel (II) perchlorate. T110 isomeric crystals, 
red (crystal A) and orange (crystal B) in color, are 
available for the former. Also two isomeric crystals, 
orange (crystal C) (T.J. Lee, T.H. Lu, B.F. Liang, C.S. 
Chung & T.Y. Lee, submitted to J. Chinese Chern. Soc.) 

and yellow (crystal D), have been obtained for the lat
ter. The space group of crystal D, still under investi
gation, is probably I4/m, which is predicted from inten
sity statistics. Other crystal data gar crystal D are:_ 
tetragonal, a= b = 25.920, c = 8.557A, Z = 8,V=5744.l~~ 
Dc=l. 38 gm cm-3, )J (MoKa) = 9. 07 cm-1. The structures 
were mainly solved by the heavy atom method, difference 
Fourier syntheses and least squares fit. With NH groups, 
the two perchlorate ions form hydrogen bonds which may 
contribute to unexpected behavior for the macrocyclic 
complexes. The two gem-dimethyl groups are on the op
posite sides to amine hydrogens relative to the macro
cyclic plane for crystal A, and are nearly inverse to 
each other with Cu atom as inversion center for crystal 
B. The close packing in crystal C (8. 66 .~3 /atom) re
lative to that in crystals A and B is mainly due to t~e 
fact that there is an inversion center with Ni at the 
origin. This causes the whole molecule of crystal C to 
stay in the more stable state. 

Other macrocyclic crystal structures, such as isomeric 
5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetra-
decane-.copper (II) complexes·, are in the scope of our 

studies. We are engaged in systematic research on .the 
macrocyclic complexes in order to deduce the chemical 
and physical rules that govern not only the synthetic 
macrocyclic compounds but also the macrocyclic compounds 
in biological system. (Work supported by the National 
Science Council Grant 69M-020l-03 (0315), the Republic 
of China). 


