
medium with an overall yield of 50%. [Calc. for
C36H2sN602Ni: C, 68.06; H, 4.4; N, 13.23; Ni, 9.24.
Found: C, 68.21; H, 4.2; N, 14.10; Ni, 9.45 ~I,,]' Since
the diamine was added in small amounts over a period
of time, the formation of any polymeric product in this
reaction was prevenlted. The reaction sequence is given
in Scheme 1.
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A ntutral macrocyclic complex of nickel(II), Ni(SB) has been
synthe$ized by a template condensation of the open chain ligand

1,2,9, IIO-tetraphenyl-3,4, 7,8-tetraazadeca-2,4,6,8-tetraen- 1,10­dione(fG) with a-phenylenediamine in the presence of nickel(II)
acetate. The presence of dicarbinolamine moiety in this complex has
been dtablished by NMR spectra.

i

Ni{OAC)Z + C)NH2#' NH2 --

BG(I): 1,2,9,I0-Tetraphenyl-3,4, 7,8-tetraazadeca-2,4,6,8-tetraen-
1,10-ctione

Ni (SB)(II): {4,9- Oihydroxy-3,4,9, 10-tetraphenyl-benzo(b)­
1,2,5,8, II, 12-hexaazacyclotetradeca-2,6, 10,12,14­
pentaenato}nickel(II), [NiBzo(OH)2Ph4[14]pentaenato N4(N2)]

The nickel(II) complex(II) was found to be
diamagnetic at room temperature and a non­
electrolyte in DMF solution indicating the presence of
low-spin square-planar nickel(II). The infrared
spectrum (both in KBr and in dry CHCI3 solution)
showed the presence of OH absorption at 3400 cm --I

(broad) and that of the azomethine at 1600em ~I. The
characteristic absorptions due. to neither the free
amino group nor the carbonyl group were observed in
the above spectrum indicating the formation of the
macrocyclic complex. The electronic spectrum of a
CHCI3 solution of the complex exhibited a broad band
with a maximum at :S 12nm (log /;3.36) and a shoulder
at 568 nm (log i: 3.36). The reflectance spectrum of the
complex is not too dissimilar from the solution
spectrum which confirms the essentially planar
geometry of the complex.

The presence of the hydroxyl group has been
confirmed by recording the NMR spectrum of the
complex in CDCI3/TMS. The following signals were
seen in the 90 MHz 1 H N MR spectrum: 65.1 (2H. .1'),

6.8] (4H, d), 7.17-7.33 (20H, m) and 7.43 (2H, .1').

Deuterium exchange with D20 resulted in the
disappearance of the signal at 65.1 due to the hydroxyl
group and a sharp peak corresponding to HOD was
observed at 65.]3. The integration of the 65.]3 peak
and the above D20 exchange experiment prove the

The synthesis of complexes of planar N4 macrocyclic
liganqs with the first row transition metal ions is
impo*ant because of their utility as model compounds
in thelistudy of naturally occurring macrocycles. The

temp1' te synthesis, ~hich affects the steric course of

reach ns, has helped III the development of a variety of
new acrocycles 1,2. The condensation of a carbonyl
comp und with a primary amine, in the presence of
metal I ions, usually results in the formation of an
azom~thine (> C = N) linkage in the molecule. Very
little Information is available on the intermediate

carbi~iolamine and its complexes. Barefield et al.3 have
repor d the possibility of the formation of an imine­
carbi olamine complex in the nickel(II) ion assisted
cycliz~tion of 1,5,8,12-tetraazadodecanes with glyo­

xal. lithe present communication we wish to report
the s nthesis of a novel nickel(II) complex of a
macr yclic ligand wherein the existence of the
dicar~inolamine has been proved unequivocally.

Th~ ligand 1,2,9, I 0-tetraphenyl-3,4, 7,8-
tetraa*adeca-2,4,6,8-tetraen-l, 1O-dione(BG) (I), was
obtaitied by the condensation of two equivalents of
benziltnonohydrazone and one equivalent of glyoxal
in ben~ene medium. The golden yellow colour.ed ligand
(m.p. ~82°) was characterized by spectral data and

eleme*tal analysis. [Calc. for C30H22N402: C, 76',59;H, 4.6~;N, 11.91.Found: C, 76.27;H, 4.39; N, 12.28%].
The ~igand showed a single spot in TLC (3: 2,

benzei' e: petrol). The orientation of the keto groups of
the Ii and BG is well suited for the ring closure
reacti ns with diamines when the metal ion acts as a

templ~te. The nickel complex Ni(SB)(II), hitherto
unknqwn, was synthesized by the template conden­
sation! of the ligand BG with o-phenylenediamine in
the presence of nickel(II) acetate in an alcoholic
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NOTES

presence of the dicarbinolamine moiety. The mass
spectrum of this complex showed a parent ion peak at
634 (m/z) in accordance with the proposed molecular
formula for the macrocyc1ic complex.

The stabilisation of dicarbinolamine moiety in the
complex can be explained in the following way. The
condition under which the reaction was carried out
was essentially basic4•s and the presence of bulky
phenyl groups in the ligands might have influenced the
stabilization of the dicarbinolamine. Also, from the
studies on the mechanism of oxime and ketimine
formation by Williams and Bender6, it appears that the
difficulty in the relief of steric strain in the molecule
must be one of the factors responsible for the
stabilization of dicarbinolamine.

One of the authors (S.B.) thanks the UGC, New
Delhi, for financial support. The authors thank Dr. K.
Rajagopalan for his helpful discussions concerning
certain aspects of this work.
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