
Macrocyclic multidentate N2O2 donor-type ligands have been
investigated previously as potential metal-ion-selective
reagents.1,2 A series of these investigations have involved the
synthetic, thermodynamic and structural properties of selective
complex formation of a number of transition metal ions.3 There
are only a few reports about the structures of the free
macrocyclic multidentate N2O2 and N2O3 donor-type ligands.4–6

The title compound was prepared from the reduction of the
reaction product of 1,5-bis(2-formylphenyl)-1,5-dioxapentane
(2.84 g, 0.01 mol) and 1,3-diaminopropane (0.74 g, 0.01 mol)
by NaBH4 (2.00 g, 0.05 mol) in THF–MeOH mixture (1:1).  The
residue was dissolved in CHCl3–light petroleum (1:1) and set

aside for crystallization at ambient temperature [m.p. 91˚C and
yield 1.4 g (49%)].

The structure determination was carried out in order to
estimate the relative macrocyclic ring hole size of the molecule.
The intramolecular distances N1···O1 4.057(3) and N2···O2
5.058(3)Å may reflect the size of the hole of the macrocyclic
ring.  When only the N and O atoms are taken into account, the
mean N···O distance is 4.558(3)Å.  A least-squares plane
defined by O1, O2, N1 and N2 has maximum deviations to
either side of the plane of 0.338(2) (O1), –0.310(2) (O2),
0.383(2) (N1) and –0.412(2) (N2).  The relative macrocyclic
inner-hole size, estimated as twice the mean distance of the
donor atoms from their centroid, is approximately 1.57 Å, using
the ‘modified covalent radii’ of the N sp2 (0.66 Å) and O sp3

(0.76 Å) atoms as in the literature method.2 There is an intra-
molecular hydrogen bond between N1 and N2 atoms [N···N
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Fig. 1 Chemical structure.

Table 1 Crystal and experimental data

Formula: C20H26N2O2

Formula weight = 326.44 
Crystal system: monoclinic
Space group: P21/a Z = 4
a = 9.593(1)Å
b = 18.143(1)Å
c = 10.581(1)Å

 = 95.23(1)˚
V = 1834.0(1)Å3

Dx = 1.182 g/cm3 
Dm = 1.165 g/cm3

(Cu K ) = 0.57 mm–1

T = 293 K
F(0 0 0) = 704
Colorless
Crystal size: 0.20 × 0.25 × 0.30 mm

(Cu K ) = 1.54184Å
2 max = 148.7˚
R = 0.041
wR = 0.048
( / )max =  0.01
(∆ )max =  0.16 eÅ–3

(∆ )min = –0.13 eÅ–3

No. of reflections used = 2252
No. of parameters=301
Goodness-of-fit=0.94
Measurements: Enraf-Nonius CAD-4 diffractometer
Program system: CAD-4 EXPRESS software
Structure determination: MolEN
Treatment of hydrogen atoms: difference synthesis and geometric

calculation 
Refinement: full matrix
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Fig. 2 Molecular structure of the title compound with atom-num-
bering scheme.  The thermal ellipsoids are drawn at the 20% prob-
ability level.



3.041(3) and H2···N1 2.40(2)Å].  The configuration of the
macrocyclic ring is given by the torsion angles (Table 4).

The positions of H51, H61, H121, H141 and H151 atoms
were calculated geometrically 0.95 Å from the corresponding
atoms, and a riding model was used in the refinement process.
The remaining ones were obtained from the difference map and
refined isotropically.
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Table 2 Final atomic coordinates and equivalent isotropic thermal 
parameters

Atom x y z Beq/Å2

Beq = (8π2/3) ΣiΣjUij ai*aj*(ai·aj).

Table 3 Bond distances (Å) and angles (˚)

Table 4 Torsion angles (˚)


