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Letters to the Editor

A new approach to the synthesis of dibenzodiazacrown compounds
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Dibenzocrown ethers are formed due to the conden-
sation of four or two fragments (the so-called 2 + 2 or
1 + 1 condensations).}=3 The yields of macrocycles ob-
tained by the 1 + 1 condensation are usually4 much higher
than those for the 2 + 2 ring closure. However, disadvan-
tages of the 1+ 1 condensation are many steps of the
process and, in many cases of dibenzodiazacrown com-
pounds, poorly available starting compounds.5:%. There
are only few examples’>® on the synthesis of dibenzo-
diazacrown compounds functionalized at the benzene
ring, and their overall yields do not exceed 22%.

Substantial progress has recently been achieved in the
chemistry of benzoazacrown compounds due to the de-
velopment of a new methodology of their synthesis based
on the stepwise transformation of the macrocycle of
benzocrown ethers used as synthons.?

Methods for syntheses of new dibenzocrown com-
pounds based on the one-step transformation of macro-
cycle in more accessible compounds seem to be among
the most promising methods in this direction, although
advantages and possibilities of this approach for the syn-
thesis of macroheterocyclic compounds were not discussed
in the literature so far.

It has previously!® been found that the heating of a
mixture of isomeric 4°,4”(5”)-dinitrodibenzo-18-crown-
6 ethers with a solution of MeNH, in ethanol induces

macroheterocycle opening to form two nitrogen-contain-
ing podands corresponding to the opening of the cis- and
trans-isomers in 52% and 44% vyields, respectively, and
with a molar ratio of 0.6 : 1.

We developed the one-pot synthesis of earlier unknown
4’ ,4”-dinitrodibenzodiazacrown compound 1 from a mix-
ture of isomeric 4°,4”(5”)-dinitrodibenzo-18-crown-6
ethers by the interaction with diaminobutane. The
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Ring transformation of dibenzo-18-crown-6 ether
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cis-isomer of dinitrodibenzo-18-crown-6 ether 2 under
the action of diaminobutane on heating was found to
undergo transformation of its macrocycle to form dibenzo-
diazacrown compound 1 in 19% yield.

The structure of compound 1 was established by 'H
and 13C NMR spectroscopy, including 2D NOESY spec-
tra, and confirmed by the data of mass spectrometry and
elemental analysis.

Thus, we proposed the approach that makes it possible
to synthesize the previously unknown nitro derivative of
the dibenzodiazacrown compound from the available
dibenzocrown ether. The discovered reaction is the first
example for the one-step transformation of the crown-
ether macrocycle into azacrown compounds. This ap-
proach provides wide potentialities for syntheses of new
promising groups of complexing agents and extragents of
metal ions.

IH and 13C NMR spectra were obtained on a Bruker
DRX-500 spectrometer (500.13 and 125.76 MHz, respectively)
using CDCl; and DMSO-dg as solvents (solvent served as inter-
nal standard). Chemical shifts were measured with an accuracy
to 0.01 ppm, and the accuracy of spin-spin coupling constant
measuring was to 0.1 Hz. Homonuclear 'H—'H COSY and
NOESY and heteronuclear 'H—!3C COSY spectra were used to
assign signals of protons and carbon atoms. The IR spectrum
was recorded on a Bruker IFS-113V spectrophotometer in KBr
pellets. The mass spectrum was obtained on a Varian MAT-311A
instrument with an ionization energy of 70 eV using the direct
sample injection into the ionization zone. Silica gel (Kieselgel 60,
0.063—0.100 mm, Merck) was used for column chromatography.
The reaction course was monitored by TLC on DC-Alufolien
Kieselgel 60 F;s4 (Merck). 47,4”(5”)-Dinitrodibenzo-18-crown-6
ether was synthesized according to a described procedure.!!

3,13-Dinitro-6,7,9,10,16,17,18,19,20,21-decahydrodiben-
zo[h,p][1,4,7,10,15]trioxadiazacycloheptadecine (1). A mixture
of 4",4”(5”)-dinitrodibenzo-18-crown-6 ether (90 mg, 0.2 mmol)
and a 5% solution of 1,4-diaminobutane (4 mmol) in anhydrous
EtOH was heated in a sealed ampule for 8.5 days at 130 °C in an
oil bath. Then the ampule was opened, and the reaction mixture
was concentrated in vacuo. Water (40 mL) and concentrated
HCI (dropwise, to pH 3) were added to the residue. An aqueous
solution was extracted with AcOEt, and the extract was concen-
trated in vacuo. The residue was purified by column chromatog-
raphy on SiO, using AcOEt as eluent. Compound 1 was ob-
tained as yellow crystals in a yield of 8 mg (19% based on
cis-isomer 2). Ry 0.82 (Kieselgel 60 F,s4, eluent AcOEt). M.p.
206—208 °C. 'H NMR (CDCl,), &: 1.86 (m, 4 H, 2 CH,); 3.32
(m, 4 H, 2 CH,;N); 3.95 (m, 4 H, 2 CH,CH,0ATr); 4.29 (m, 4 H,
2 CH,0Ar); 5.01 (br.t, 2 H, 2 NH); 6.52 (d, 2 H, H(1), H(15),
J=18.9 Hz); 7.65 (d, 2 H, H4), H(12), /= 2.2 Hz); 7.93 (dd,

2 H, H(2), H(14), J = 8.9 Hz, J = 2.2 Hz). 3C NMR
(DMSO-dg), 8: 25.62 (2 CH,); 40.34 (2 CH,N); 67.80
(2 CH,0Ar); 68.42 (2 CH,CH,O0Ar); 105.35 (C(4), C(12));
106.66 (C(1), C(15)); 119.89 (C(2), C(14)); 135.14 (C(3),
C(13)); 143.76 ((C(4a), C(11a)); 145.13 (C(15a), C(21a)). Mass
spectrum, m/z Ig; (%)): 432 [M]* (100), 415 (28), 165 (44), 161
(41), 146 (49), 123 (36), 119 (32), 78 (27), 77 (39), 65 (42).
Found (%): C, 56.06; H, 5.69. C,gH»4N4O,. Calculated (%):
C, 55.55; H, 5.59. IR, v/cm~': 3417 (NH), 1498 (NO,).
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