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Abstract
C10H5NO4, triclinic, P1 (no. 2), a = 9.2564(8) Å, b = 11.0464(9) Å,
c = 14.8016(12) Å, α = 110.132(2)∘, β = 106.157(3)∘,
γ = 94.770(3)∘, V = 1337.7(2) Å3, Z = 6, Rgt(F ) = 0.0567,
wRref (F 2) = 0.1797, T = 296.15 K

CCDC no.: 2262885

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

1 Source of materials

The 5-nitronaphtoquinone was prepared following the
reported methodology [6] starting from naphthoquinone in
H2SO4 in presence of NaNO3, the crude was precipitated in
crushed ice to then vacuumfiltered andwashedwith saturated
NaHCO3 dissolution. The solid obtained was recrystallized in
acetone and yellow block-like crystals were obtained. The
structure was confirmed by melting point [7] and, 1H NMR
(400MHz, Acetone-d6) d 8.32 (dd, J = 7.8, 1.2 Hz, 1H), 8.13
(t, J = 7.8 Hz, 1H), 8.05 (dd, J = 8.0, 1.2 Hz, 1H), 7.18 (d, J = 10.4 Hz,
1H), 7.12 (d, J = 10.4 Hz, 1H) 13CNMR (101MHz, Acetone) d 182.76,
181.78, 138.97, 138.41, 135.25, 133.04, 128.46, 127.56, 122.65.

2 Experimental details

Using Olex2 [2], with the olex2.solve [3] using Charge Flipping
and refined with the SHELXL [4] the structure was solved.
SADABS-2016/2 (Bruker, 2016/2) was used for absorption
correction. Interactions were calculated using Platon [5].
Reflections were merged by SHELXL according to the crystal
class for the calculation of statistics and refinement. H atoms
were finally included in their calculated positions and treated
as riding on their parent atom with constrained thermal
parameters as Uiso(H) = 1.2 Ueq(C), the constraint distances of
C–H was 0.93 Å.

3 Comment

Quinones are organic compounds that consist in two-carbonyl
ketowith two carbon–carbon double bonds in a sixmembered

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × .mm
Wavelength: Mo kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II,
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Bruker [], Olex [, ], SHELX [],
PLATON []
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ring and depending on the aromatic ring fused to the quinone
we can find three types of quinones, benzoquinones, naph-
thoquinones and anthraquinones [6]. Quinones are natural
occurring compounds which are found in plants, bacteria or
insects [7, 8]. Quinones are interesting compounds due to
multiple biological properties such as antibacterial, antifungal,
antioxidant and anti-cancer [9–13]. Quinones are vastly studied
due to redox properties which can be used for energy storage
applications [14, 15].

In this structure, there are three crystallographically
independent molecules in the asymmetric unit. (see the
figure) Half-normal probability plot analysis was used to
identify systematic geometrical differences. A comparison of
the bond distances and angles of the fitted residues reveals
that the molecules do not show any significant geometrical
differences. The main difference lies in the conformations of
the nitro-group, which are involved in intermolecular in-
teractions and crystal-packing effects. The largest difference
(0.0460 Å) is between the N1C–O3C bond in the first molecule
and N1B–O4B in the second molecule (9.200 Δ/σ). The N–O
bond lengths in the nitro group range from 1.170(3) to
1.220(4) Å. The angle between O–N–O in these structures
range from 121.0(3) to 125.0(3)°, O–N–C range between 116.4(2)
and 119.9(2)°, similar value to reported by us in Barrientos
et al. [16, 17]. There are no classical hydrogen bonds in the
crystal [5], only intermolecular C–H⋯O interactions with
distances of 3.129(5)–3.273(4) Å between the donor and
acceptor atoms are found [18]. The crystal structure ex-
hibits C–O⋯p and N–O⋯p interactions [C(4A)–O(2A)
⋯Cg(1) = 3.817(3) Å, C(4C)–O(2C)⋯Cg(7) = 3.939(4) Å, C(4C)–O(2C)
⋯Cg(8) = 3.937(4) Å, N(1B)–O(3B)⋯Cg(1) = 3.101(3) Å, N(1C)–O(3C)
⋯Cg(4) = 2.899(4) Å. In crystal-packing the interaction be-
tween the quinone ring and the quinone oxygen of the next
unit is observed (C(4A)–O(2A)⋯Cg(1)) [19–21], simulta-
neously in the next unit the interaction between the oxygen
of the nitro group with the quinone ring is observed
(N(1B)–O(3B)⋯Cg(1) and N(1C)–O(3C)⋯Cg(4)) generating a
turn between the molecules that form the asymmetric unit.

Acknowledgements:We gratefully acknowledge support by
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

CC . () −. () . () . ()
CB . () . () . () . ()
CA . () . () . () . ()
CB . () . () . () . ()
HB . () . () . () . ()*
CA . () . () . () . ()
HA . () . () . () . ()*
CC . () . () . () . ()
HC . () . () . () . ()*
CB . () . () . () . ()
HB . () . () . () . ()*
CA . () . () . () . ()
HA . () . () . () . ()*
CC . () . () . () . ()
HC . () . () . () . ()*
CB . () . () . () . ()
CA . () . () . () . ()
CC . () . () . () . ()
CC . () . () . () . ()
CB . () . () . () . ()
CA . () . () . () . ()
CB . () . () . () . ()
HB . () . () . () . ()*
CA . () . () . () . ()
HA . () . () . () . ()*
CC . () −. () . () . ()
HC . () −. () . () . ()*
CB . () . () . () . ()
HB . () . () . () . ()*
CA . () . () . () . ()
HA . () . () . () . ()*
CC . () −. () . () . ()
HC . () −. () . () . ()*
CB . () . () . () . ()
HB . () . () . () . ()*
CC . () −. () . () . ()
HC . () −. () . () . ()*
CA . () . () . () . ()
HA . () . () . () . ()*
CB . () . () . () . ()
CC . () −. () . () . ()
CA . () . () . () . ()
CB . () . () . () . ()
CC . () . () . () . ()
CA . () . () . () . ()
NB . () . () . () . ()
NC . () . () . () . ()
NA . () . () . () . ()
OC . () −. () . () . ()
OB . () . () . () . ()
OA . () . () . () . ()
OA . () . () . () . ()
OB . () . () . () . ()
OC . () . () . () . ()
OA . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

OB . () . () . () . ()
OC . () . () . () . ()
OB . () . () . () . ()
OA . () . () . () . ()
OC . () . () . () . ()
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