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New 2,9-disubstituted 1,10-phenanthroline deriva-
tives have been obtained, retaining the ability to form
stable complexes with transition metals. Due to spe-
cial, pseudotetrahedral topography of the copper(I)
complexes the subsequent ring formation reaction can
lead to copper(I) catenates. Thus, the known
2,9-bis(p-hydroxyphenyl)-1,10-phenanthroline ligand,
was elongated by the reaction with fert-butyl bromoa-
cetate, forming a diester capable of undergoing a dou-
ble amidation reaction. Such synthetic strategy can
provide the corresponding diazacoronands as well as
amide-containing interlocked catenane systems, when
a three-dimensional template effect of copper atom is
employed.

The strong tendency of 1,10-phenanthroline as
well as its simple alkyl-substituted analogs to
interact with transition metals have long been
recognized and their coordination chemistry has
been a subject of numerous studies [1, 2]. Partic-
ularly interesting studies have been recently per-
formed by Sauvage and his coworkers. They
elaborated an efficient method for the synthesis
of 2,9-disubstituted 1,10-phenanthrolines [3] and
showed that such ligands form very stable cop-
per(I) pseudotetrahedral complexes [4] which
can serve as precursors of interlocked macrocy-
cles — catenanes [5, 6].

Ouur first objective was to obtain the prototypic
diazacoronand with 1,10-phenanthroline unit,
using our double-amidation procedure [7]. Then,
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we wanted to test the possibility of extending
this approach for the synthesis of catenanes. It
was also of interest to establish whether addi-
tional nitrogen atoms in the synthesized macro-
cycle influence the interaction of phenanthroline
moiety with transition metals.

At first, we attempted a macrocyclization of
the analog of diester 1, possessing two car-
boxymethyl groups. However, its exceptionally
low solubility in methanol (preferred reaction
medium) forced us to use the fert-butyl ester 1,
that was much better soluble in alcohols. The
compound 1 proved to be a convenient substrate
for attempted ICHOPAN-2 reaction [8], because
in the presence of DBU it underwent slow trans-
esterification to the methyl ester which, in turn,
reacted with 1,13-diamino-4,7,10-trioxatride-
cane. Thus by carrying out the cyclization reac-
tion of diester 1 for 7 days we could isolate the
diazacoronand 2 in 55% yield. The structure of
this 35-membered macrocyclic diamide has been
supported by its spectral data ('H and 13C NMR,
MS) and elemental analysis.

Elaboration of macrocyclization of the diester
1 allowed us to explore the possibility of using it
as a substrate for the catenate 4 preparation. We
have applied two strategies of the three-dimen-
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(@) (1) o &Y, toluene, 25°C, 48h, (if) H,0, (iii) MnO5; (b) Py, HC, 200 °C, 3h; (c) BrCH,COO'Bu, DHF, K,COj, reflux, 0.5h;

NH

(d) k_/c\\‘o\J:\:} MeOH, DBU, 7 days, rt; (e) Cu(CH;CN),“BEy, CH,Cly; (f) 2 mol LLon MeOH, DBU, 7 days, rt

sional template synthesis of interlocked rings,
suggested by Sauvage [5, 6], i.e., the one-pot pro-
cedure using copper(l) complex of diester 1
(compound 3), and a method requiring an inter-
mediate copper(I) complex of diester 1 and mac-

rocycle 2, which was ineffective in our hands.
TLC control of the one-pot reaction of the com-
plex 3 showed disappearance of its red-colored
spot and simultaneous formation of a few polar
products shortly after the addition of the
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aliphatic diamine. This observation, as well as a
appearance of the corresponding spots of
uncomplexed diester 1 and macrocycle 2 in the
examined reaction mixture, indicate that the
aliphatic amine with poly(oxyethylene) chain
strongly interacts with the copper(l) ion,
destroying the existing phenanthroline complex
3. However, the catenate 4, made of two inter-
locked 35-membered rings and a central cop-
per(I) atom, was also formed and
chromatographically isolated from the fraction
containing polar products. The catenane struc-
ture of this compound has been determined by
its mass spectrum showing molecular ion peak
at m/z 1391.5 (48,8%), in addition to the isotope
peaks 1392.5 (46.4%), 1393.5 (47.2%), 1394.5
(23.6%), and the parent peak of the monomeric
macrocycle at m/z 727.2 (35,2%).

We have also established that alternative syn-
thetic strategy involving a complex of copper(l)
with different ligands, i.e., diester 1 and macro-
cycle 2, failed to give the catenate structure. Dur-
ing additional experiments an explanation of
this fact has been found: the macrocyclic com-
pound 2 has relatively low tendency to form a

complex with copper atom, even in the presence
of large excess of Cu(CH3CN) -BF; reagent.
Therefore, only copper(I) complexes of the struc-
ture 3 can be considered as suitable precursors
for the templated synthesis of interlocked diaza-
coronands. Further work in this area is in
progress in our laboratory.
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