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Abstract 

The attempted preparation of the macrocyclic 
ligand, 6,8,15,17-tetraphenyldibenzo[b,i] [1,4,8,11]- 
tetraazacyclotetradecine from 1,2-diaminobenzene, 
I ,3-diphenyl-I ,3-propanedione, and nickel(I1) acetate 
via a template condensation is unsuccessful because 
of severe steric interactions in the desired product. 
The product isolated from this reaction, in high yield, 
is the bis( 1,2-diaminobenzene) adduct of bis( 1,3- 
diphenyl-1,3-propanedionato)nickel(II). 

Crystals of the adduct are monoclinic with a = 
7.425(I), b = 12.221(3), c = 19.194(3) A, /3 = 97.01”, 
Z = 2, V= 1728.7 A3, and space group P2r/n. The 
structure was solved by the heavy atom method and 
difference Fourier techniques, and refined by the 
block-diagonal least-squares method to a final R of 
0.0379 for 2218 reflections with 1> 20(l). An 
empirical absorption correction was made via $-scan 
of 5 reflections with 2tJ-values between 5 and 90”, 
and x close to 90”. The compound consists of a 
square planar Ni(II)-OQ array with two molecules of 
axially coordinated diamine. The monodentate trans 

arrangement of the diamine molecules gives the 
compound the overall pseudo-octahedral geometry 
that is common to adducts of metal 1,3diketonates. 

The 6,8,15,17_tetramethyl macrocycle is readily 
formed via template condensation when the diketone 
employed is 2,4-pentanedione. The bis(l,2diamino- 
benzene) adduct of bis(2,4-pentanedionato)nickel(II) 
has also been prepared. A small amount of macro- 
cycle can be detected by refluxing this latter adduct 
in alcohol. The principal product is (1,2-diamino- 
benzene)tetrakis(2,4-pentanedionato)dinickel(II). 

Introduction 

Our recent research has been concerned with the 
electrochemical properties of dibenzotetraaza[l4]- 
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annulene macrocycles and their potential use as 
catalysts [l-4]. An aspect of this effort has been an 
attempt to design specific and new macrocycles. This 
has led us to undertake a mechanistic study of the 
synthesis of this class of molecules. Of particular 
interest was the tetraphenyl macrocycle, 6,8,15,17- 
tetraphenyldibenzo [b,i] [ 1,4,8,1 l] tetraazacyclotetra- 
decine (la). Malik et al. had reported the preparation 
of the iron(II1) complex of this macrocycle via a 
template synthesis using FeC13 [5]. However, we have 
recently reexamined this product and have shown 
that it was actually the bis-diamine adduct of the 
iron(II1) 1,3-diketonate [6]. We chose to investigate 
similar reactions utilizing nickel(II), typically a better 
‘template metal’, and now report the product 
obtained from the attempted template preparation 
of la. 

la, R= Ph 
lb, R = CH3 

Attempts to prepare the tetraphenyl macrocycle 
via standard literature procedures employed in the 
synthesis of the tetramethyl or dimethyl-diphenyl 
analogs [7, 81 resulted in the isolation of only the 
diamine adduct (2a). No evidence of the macrocycle 
was observed. 

The 6,8,15,17_tetramethyl macrocycle (lb) is 
readily formed when 2,4-pentanedione is used in the 
template condensation [7]. Since the presence of the 
nickel(I1) 1,3-diketonate adduct during macrocycle 
formation has not been noted, the bis(l,2-diamino- 
benzene) adduct of bis(2,4-pentanedionato)nickel- 
(II) (2b) was also prepared. Jager’s original synthesis 
of the tetramethyl macrocycle involved heating a neat 
mixture of bis(2,4-pentanedionato)nickel(II) di- 
hydrate and 1,2-diaminobenzene [9]. 
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Ni(II) 1,3-Diketonates 

provide an attractive alternative route to dibenzote- 
traaza [ 141 annulene macrocycles. Little or no adduct 
formation is observed in the literature procedures 
employed in macrocycle preparation [7, 81 and any 
that is observed dissociates and the component pieces 
react together or with other species present. Adduct 
formation should be observed in situations where the 
condensation reaction is slow or, as in the case df 
1,3-diphenyl-1,3-propanedione, completely hindered. 

Supplementary Material 

Anisotropic temperature factors for non-hydrogen 
atoms (Table S-l), hydrogen atom coordinates (Table 
S-2) and the structure factor table (Table S-3) have 
been deposited with the Editor-in-Chief. 
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