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Abstract
C16H11N5O10S, triclinic, P1 (no. 2), a = 4.6658(1) Å,
b = 12.2129(4) Å, c = 17.0355(5) Å, α = 74.925(2)°,
β = 86.398(2)°, γ = 88.040(2)°, V = 935.31(5) Å3, Z = 2,
Rgt(F ) = 0.0642, wRref (F

2) = 0.1744, T = 295 K.

CCDC no.: 2046356

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

The educt 2,4,7,9-tetranitro-10H-benzofuro[3,2-b]indole
(TNBFI) was provided by Institute of Chemical Mate-
rials, China Academy of Engineering Physics. Dimethyl
sulphoxide (DMSO) was purchased from Tianjin Kermel
Chemical Reagent Co. Ltd. and used without further
purification. Four milligram TNBFI was dissolved into
2.0 mL DMSO at 80 °C in a unsealed bottle with stirring
for 30 min. The solution was heated at 80 °C contin-
uously until H2O (0.5 ml) was dripped in the mixed
solution. The orange needle crystals of the title com-
pound were obtained when the solution was kept at
25 °C for 24 h.

Experimental details

Hydrogen atoms were placed in their geometrically
idealized positions and constrained to ride on their parent

atoms.

Comment

Energetic materials (EM) including explosives, pro-
pellants and pyrotechnics have been widely used in both

Table : Data collection and handling.

Crystal: Orange plate
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

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

Programs: Rigaku [], SHELX [],
Materials studio []
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civilian and military applications [4, 5]. The reactivity
and the crystallinity in solvent is significantly important
in the synthesis, purification and recrystallization of
energetic materials [6, 7]. 2,4,7,9-Tetranitro-10H-benzo-
furo[3,2-b]indole (TNBFI) is an energetic material struc-
turally related to hexanitrostilbene (HNS) and a thermally
stable booster explosive. In our previous studies, we have
reported the synthesis and solvation of TNBFI from the
DMF solution of HNS with 4-(4-pyridyl) morpholine (PMP)
and 1,1-bis(morpholino) ethylene (BME) as additives [8].
Here, the reactivity and crystallinity of TNBFI in other
solvent such as dimethyl sulphoxide (DMSO) has been
studied.

In the crystal structure of the title compound, one
TNBFI molecule interacts with one DMSOmolecule via one
hydrogen bond (O⋯H = 1.90 Å; see the figure; the DMSO
molecule features a disorderwhich is omitted in the figure).
The TNBFImolecules stack along the a axis to form a TNBFI
queue, and there are three π-π stacking interactions in the
TNBFI queue with the distance of 3.502, 3.557 and 3.566 Å.
The 3D supermolecular structure results from the H-
bonding and π-π stacking interactions.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

O . () . () . () . ()
O . () . () −. () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O −. () . () . () . ()
O . () −. () . () . ()
O . () . () . () . ()
N . () . () . () . ()
H . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
Sa

. () . () . () . ()
Oa

. () . () . () . ()
Ca

. () . () . () . ()
HAa

. . . .*
HBa

. . . .*
HCa

. . . .*
Ca

. () . () . () . ()
HAa

. . . .*
HBa

. . . .*
HCa

. . . .*
S′b . () . () . () . ()
O′b . () . () . () . ()
C′b . () . () . () . ()
HDb

. . . .*
HEb . . . .*
HFb . . . .*
C′b . () . () . () . ()
HDb

. . . .*
HEb . . . .*
HFb . . . .*

aOccupancy: .(), bOccupancy: .().
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Supplementary Material: The online version of this article offers
supplementary material (https://doi.org/10.1515/ncrs-2020-0614).
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