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Abstract
C6H12O4N4, monoclinic, Cc (no. 9), a = 9.8171(4) Å,
b = 16.1119(6) Å, c = 6.9125(5) Å, β = 121.443°, V = 932.81(9) Å3,
Z = 4, Rgt(F ) = 0.0346, wRref(F 2) = 0.0894, T = 170 K.

CCDC no.: 2269178

The crystal structure is shown in the figure. Table 1 contains
crystallographic data and Table 2 contains the list of the
atoms including atomic coordinates and displacement
parameters.

1 Source of material

10 g of 98% nitric acid and 5 g of ammonium nitrate were
added to the reactor. The temperature of the reactor was

lowered to 278 K. Then 1 g of 3,7-diacetyl -1,3,5,7-tetraazabicyclo
[3.3.1] nonane (DAPT) was added to the reactor through a small
number of times. The temperature of the reactor was raised
to 298 K. Reaction lasted for 5 h at 29 K. After the end of the
reaction, the reaction solution was diluted with 100 mL ice
water. The diluted reaction solution was regulated to neutral
by adding NaOH. Evaporate the water using a rotary evapo-
rator and get thewhite solid. The organicmatter inwhite solids
was dissolved using acetone. Filter insoluble impurities and
evaporate the filtrate at room temperature to obtain colorless
blocky crystals.

2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent atoms.
All the non-hydrogen atoms were refined anisotropically.

3 Discussion

1,3,5,7-Tetranitro-1,3,5,7-tetraazacyclooctane (HMX) is a mili-
tary explosive with good explosive performance [5]. The
3,7-diacetyl-1,3,5,7-tetraazabicyclo [3.3.1] nonane (DAPT) is an
important intermediate product for HMX [6–9]. The title
compound was obtained during the process of preparing
HMX by nitrating DAPT with nitric acid and ammonium
nitrate. The title compound is an organic intermediate with

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D VENTURE, φ and ω-scans
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker programs [], SHELX [, ],
OLEX []
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research value for studying the reaction mechanism of
nitrating DAPT to synthesize HMX.

The asymmetric unit of the title compound is a N,N′-
((nitroazanediyl)bis(methylene))diacetamide molecule. The
bond lengths and angles are in the expected ranges [11]. All
non hydrogen atoms of the molecule are on three planes. The
four atoms of O3, O2, N3 and N2 are on the first plane. The five
atoms of C1, C2, O1, N1 and C3 are on the second plane. Thefive
atoms of C4, N4, C5, O4 and C6 are on the last plane. The
corresponding bond length and bond angle on two pentaa-
tomic planes are almost identical. The dihedral angle of the
plane of O3 O2 N3 N2 and the plane of C1 C2 O1 N1 C3 is 85.6°.
The dihedral angle of the plane of O3 O2 N3 N2 and the plane
of C4N4 C5 O4 C6 is 84.2°. According to the above two dihedral
angles, two pentaatomic planes are approximately parallel.

During the nitrification process of DAPT, the bridge
bond breaks. The title compoundmolecules have undergone
structural changes. Firstly, the angle of C3 N2 C4 increases

from 113.2° to 119.2°. Secondly, the bonds of C3 N2 and C4 N2
may have rotated. This causes the two pentaatomic planes,
reducing the spatial hindrance between the groups. In the
end, the two pentaatomic planes are almost parallel but
there is a clear angle in the DAPT molecule [10].
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

x y z Uiso*/Ueq

O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
H . . . .*
O . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
H . . . .*
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
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