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Reaction of 2-iodo-3-nitrophenol with methylene iodide and Ullmann intramolecular coupling of the
produced 1,1’-[methylenebis(oxy)]bis[2-iodo-3-nitro]benzene afforded 1,11-dinitro-dibenzo[d,f] [1,3]-
dioxepine, characterized by single crystal X-ray analysis. The title diamine was obtained by reduction
of the nitroderivate with hydrazine hydrate. Resolution of the enantiomers of the novel C,-symmetric
ligand can be easily obtained by use of tartaric acid. A test on the coordinating ability of the diamine
has produced a complex examined by X-ray diffraction analysis.

© 2009 Elsevier B.V. All rights reserved.

The attainment of new asymmetric ligands is the subject of con-
tinuous research effort, because of the high specificity displayed by
these molecules in inducing chiral discrimination in asymmetric
syntheses. In this field atropoisomeric ligands attract quite a rele-
vant interest [1].

This investigation deals with dibenzo[d,f][1,3]dioxepine deriva-
tives (doxp-2D, Fig. 1) disubstituted in positions 1,11 with groups
bearing D donor groups.

As for the choice of this subject we note: (i) it could be observed
that the coordinative environment offered by the doxp ligands is
substantially the same of that of the corresponding C,-symmetric
unbridged bi-arene derivatives. However, the differences in the
residual part of analogous molecules are expected to be responsi-
ble of significant variations of stereoselective ability [2]. For in-
stance, the more rigid doxp core appears more suited to prompt
chelation than a simple diaryl central moiety in case the two do-
nors are different [3]. (ii) Although the preparation of some doxp
type ligands such as doxp-2PPh; [4], and their use in catalysis
are known by far, the important [5] diaminic (D = NH;) environ-
ment largely useful for the attainment of catalytic complexes has
not yet been described for doxp type compounds. (iii) doxp-
2NH, is a most suitable starting material for the synthesis of the
di-iodide (D =1), a choice key intermediate for a variety of conceiv-
able doxp ligands.

The synthesis of the diamine is shown in Fig. 2 [6].

The starting 2-iodo-3-nitrophenol was previously obtained
from commercial 2-amino-3-nitrophenol according to a known
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procedure [7]. Reaction with methylene iodide in presence of
potassium carbonate afforded 1,1’-[methylenebis(oxy)]bis|[2-
iodo-3-nitro]benzene [8] that underwent intramolecular coupling
prompted by activated copper bronze in dimethylformamide to
give doxp-2NO, [9].

In addition to the analytical and spectroscopic characterization
performed on all new compounds, in the case of doxp-2NO,, taking
also in count the paucity of structural characterization data for dia-
zepines, the molecular structure was determined by single crystal
X-ray diffraction. Single crystals, suitable for X-ray analysis, were
obtained from a methyl cyanide solution by slow evaporation at
room temperature [10]. The compound crystallizes in the mono-
clinic C2/c group with one half molecule in the independent unit.
The molecule is C, symmetric, being located in the 4e Wyckoff po-
sition on the binary axis at (0, y, 1/4). The molecular structure is
shown in Fig. 3. Bond distances and angles are in agreement with
those displayed by the only X-ray previously characterized 1,11-
disubstituted diazepine [11]. The O-CH,-0 etheral bridge allows
a moderate degree of flexibility to the molecule. The diphenyl
group is not planar (C6-C7-C7'-C6'=47.7(7), i=—x, y, —z+1/2)
and the deviation from coplanarity is in the range found in similar
compounds [12]. The nitro group is in plane with the attached phe-
nyl ring (distance N1---N1'=3.040(6) A, i= —x, y, —z+1/2) and is
involved in weak intermolecular C-H- - -O interactions in the crys-
tal packing.

According to a few non-optimized preliminary tests the reduc-
tion of doxp-2NO, to doxp-2NH, can be effected [13] with
N,H4-H,0 in presence of FeCl; on carbon. The diamine can be easily
recovered from the reaction mixture by removing solids on a filter
and evaporating the solvent from the mother liquor. The residue is
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Fig. 1. General formulae of doxp-2D.

extracted with diethyl ether and addition of gaseous HCI affords
precipitation of fairly pure diamine hydrochloride.

The synthesis of a platinum complex was attempted by reaction
of the diamine with (Me,S),PtMeCl [14]. The X-ray analysis on a
single crystal obtained from methanol solution by slow solvent
evaporation displayed the molecular structure shown in Fig. 4.

According to the present X-ray analysis [15], the complex is
formed by centrosymmetric dimers with two dimethylsulfide moi-
eties as the Pt-bridging groups. Each diamine acts as bidentate li-
gand towards two Pt atoms. The two Pt atoms, whose square
planar coordination environment is completed by a methyl and a
dimethylsulfide group, are located up and down with respect to

NO,
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K,CO;
OH
0]
~e—C,
NO, j
O,N

the mean plane of the ligand and are at 2.99 A distance from each
other, which is consistent with literature data for amido-bridged Pt
complexes [16].

A rough resolution of the diamine was accomplished very sim-
ply by use of tartaric acid [17]. In fact, addition in methanol solu-
tion of ¥2 equimolar amount of (+)-tartaric acid, slow removal of
solvent and extraction of the microcrystalline residue with Et,0
afforded (—)-doxp-2NH,; ([a]p = —19.6, in diethyl ether at 27 °C).
After 2 h at 27 °C the specific rotation had lowered to 20% of the
initial value. No attempt was made to recrystallize the tartrate (a
1:1 acid/base associate, according to NMR) or to assess the optical
purity of the diamine.

Further work is in progress, mainly on regard of applications of
metal complexes of doxp-2NH, and of N-substituted derivatives of
it.

Supplementary material

CCDC 749894 (doxp-2NO,) and CCDC 752587 (complex) con-
tain the supplementary crystallographic data for this paper. These
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Fig. 2. Synthetic pathway for the attainment of doxp-2NH,.

Fig. 3. ORTEP view of doxp-2NO, with ellipsoids drawn at 30% probability level (i= —x, y, —z + 1/2).
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Fig. 4. Ortep diagram of the platinum complex. Thermal ellipsoids are drawn at 30 % probability level. H atoms are omitted for clarity.

data can be obtained free of charge from The Cambridge Crystallo-
graphic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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To the diamine (0.070 g, 0.3 mmol) dissolved in a minimum of ethanol (ca.
5 mL) a saturated solution of (+)-tartaric acid (0.023 g, 0.15 mmol) in the same
solvent was added. The solvent was removed in vacuo (15 Torr) at r.t. The solid
residue was extracted with diethyl ether (6 mL) with a weight loss of 0.026 g.
The specific rotation (at 27 °C: [«]p = —19.6) of the diethyl ether solution was
measured ca. 4 min after the extraction. After 2 h at 27 °C the rotation had
dropped to [o]p ~ —4.
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