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The crystal structure of 4-(pyren-1-yl)butyl-3-

nitrobenzoate, C,;H,1NO,
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Abstract

C;7HxnNO4,  triclinic,c, P1I (no. 2),
b=9.0097(5) A, €=14.8013(10) A, a=72.603(2)°,
B=826420)°, y=79351(3)°, V=1012.23(11) A3, Z=2,
Rgt(F) = 0.0367, WRyef(F?) = 0.1018, T =150 K.

a=8.1182(5) A,

CCDC no.: 1939008

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

Source of material

As proposed by Moscoso et al. [5], an equimolar quantity
of 3,5-dinitrobenzoic chloride and 4-(pyren-l-yl)butanol is
added in a flask with dry THF. The reaction was carried
out for 24 h at room temperature forming an insoluble yel-
low precipitate, which was washed with a saturated solution
of NaHCOs, and finally washed with hot ethanol. 1.08 g of
product was obtained with a 52.4% yield. 'H NMR (Bruker
WM300, 300 MHz, DMSO-ds, 8 (ppm)): 8.63-7.95 (m, 12 H,
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Table 1: Data collection and handling.

Crystal: Yellow prism

Size: 0.27 0.20 0.06 mm

Wavelength: Mo Ka radiation (0.71073 A)

u: 0.09 mm !

Diffractometer, scan mode: D8 VENTURE Bruker AXS, ¢ and
w-scans

Bmax, completeness: 25.0°, 98%

N(hkDmeasured» N(hkl)unique, Rint:
Criterion for lops, N(hkDg::
N(param)reﬁned3

Programs:

12408, 3506, 0.040

Iobs >2 U(Iobs), 2839

290

Bruker [1], Olex2 [2, 3], SHELX [4]

Ar—H), 7.77 (q, ] =79 Hz, 1 H, Ar—H); 4.43 (t, 2 H, CH,—OR),
3.44 (c, 2 H, CHy-Piren), 2.1-1.8 (m, 4 H, 2xCH,), 3C-NMR
(DMSO-dg, 6 (ppm)): 164.44; 148.29; 137.06; 135.55; 131.70;
131.34; 131.10; 130.85; 129.75; 128.54; 128.12; 12798; 12791;
127.67; 126.96; 126.60; 125.40; 125.24; 124.70; 124.59; 123.90;
65.83; 32.60; 31.17; 28.44. Crystals of 4-(pyren-1-yl)butyl-3-
nitrobenzoate were prepared by dissolving the polycrystalline
material in boiling chloroform (0.5 ml) and then hot methanol
was added dropwise (0.5 ml). The mixture was allowed to
crystallize for a week until the appearance of yellow plates.

Experimental details

Using Olex2 [2], the structure was solved, with the olex2.solve
[3] using Charge Flipping and refined with the ShelXL [4]
refinement package. H atoms were finally included in their
calculated positions and treated as riding on their parent
atom with constrained thermal parameters, the constraint
distances of C—H ranging from 0.95 A to 1.00 A. Due to the
data collection strategy we only obtained a completeness of
98%.

Comment

Nitro compounds are of interest due to the electrochemi-
cal properties they possess. This electrochemistry behavior
was studied by many scientist [6—8]. The nitro compounds
can be used as a mediator in NADH oxidation process due
to oxidation mechanism, via two electrons and two pro-
tons [9-11]. The nitro compounds mediators can be used
as a electrochemistry biosensor, using nanomaterials such
as multiwalled carbon nanotubes under physisorption. The
inclusion of pyrene rings major interaction with multiwalled
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Table 2: Fractional atomic coordinates and isotropic or equivalent carbon nanotubes as we previously reported [5]. The N—
isotropic displacement parameters (A%). 0 bond lengths in the nitro group range from 1.226(17) to
1.2182(16) A. The angle between 03—N1—02 is 123.91(13)°,
012—C10—011 is 124.91°, C13—012—C10 is 116.38(12)°, 02—
N1 0.83076(16) 1.05762(16)  1.10376(9) 0.0276(3)  N1_C4 is 118.36(13)°, O3—NI—C4 is 11772(13)°, C9—C4—N1 is
02 0.83378(19) ~ 0.94104(14) 1.17275(8)  0.0487(4) 118.96(13)° and C5—C4—N1 is 117.99(13)°. These angles and

03 0.87714(16) 1.17906(15) 1.10301(9) 0.0418(3) . L .
Ca 0.76527(17) 1.05205(17) 1.01665(10) 0.0201(3) distances are similar to those reported for 1,2-dimethyl-3,4-

Atom X y z Uiso*/ueq

c5 0.73526(18) 1.19088(18) 0.94528(10) 0.0239(3)  dinitrobenzene, CsHgN,04 [12]. In the crystal structure of the
H5 0.756976 1.287012 0.951903 0.029* title compound, coplanarity of the nitro group with the pyrene
c6 0.6724(2) 1.18593(18) 0.86357(10) 0.0271(4)  group is observed.

H6 0.651412 1.279620 0.813072 0.032*

c7 0.64024(18) 1.04541(18) 0.85522(10) 0.0229(3)

H7 0.597185 1.043299 0.798957 0.028x Acknowledgements: The authors thank FONDECYT Grant

c8 0.67034(17)  0.90695(16) 0.92848(9) 0.0182(3) No. 1170054 and Thierry Roisnel for the DRX collection data.
c9 0.73446(17) 0.90967(17) 1.01052(10) 0.0197(3)

H9 0.756539  0.816183 1.061035 0.024*  References

c10 0.63480(17) 0.75398(17) 0.92159(10) 0.0197(3)

011 0.68100(14) 0.62745(12) 0.97618(7) 0.0278(3) 1. Bruker Analytical X-ray Instruments Inc., Madison, W1, USA

012 0.54542(12) 0.77620(11) 0.84744(7) 0.0218(3) (2000).

€13 0.51779(19) 0.63498(16) 0.82677(10) 0.0214(3) 2. Bourhis, L. .; Dolomanov, 0. V.; Gildea, R. ).; Howard, J. A. K.;
H13A 0.444579 0.575854 0.878518 0.026* Puschmann, H.: The anatomy of a comprehensive constrained,
H13B 0.626225 0.565817 0.821059 0.026* restrained refinement program for the modern computing

Cl4  0.43487(18) 0.68615(16) 0.73441(10) 0.0196(3) environment - Olex2 dissected. Acta Crystallogr. A71(2015)
H14A 0.501862 0.756500 0.685047 0.023* 59-75.

H14B 0.321385 0.745713 0.742829 0.023* 3. Dolomanov, 0. V.; Bourhis, L. ).; Gildea, R. ].; Howard, J. A. K.;
C15  0.42071(17) 0.54349(16)  0.70245(9) 0.0178(3) Puschmann, H.: OLEX2: a complete structure solution, refine-
H15A 0.356212 0.472486 0.752977 0.021* ment and analysis program. ). Appl. Crystallogr. 42 (2009)
H15B  0.534778  0.485177  0.693767  0.021* 339-341.

C16 0.33510(17)  0.58713(16)  0.61015(10)  0.0175(3) 4. Sheldrick, G. M.: SHELXL97. Program for the Refinement of

H16A 0.222174 0.647295 0.619118 0.021* Crystal Structures. University of Gottingen, Stuttgart, Germany
H16B 0.400598 0.657890 0.560092 0.021* (1997).

c17 0.31535(17)  0.45035(16) 0.57506(9) 0.0166(3) 5

. Moscoso, R.; Barrientos, C.; Moris, S.; Squella, J. A.: Electro-
C18 0.36880(18) 0.29499(16) 0.62612(10) 0.0209(3)

catalytic oxidation of NADH in a new nanostructured interface

H18 0.419498 0.275506 0.683794 0.025* with an entrapped butylpyrene nitroaromatic derivative. ).
c19 0.35055(18) 0.16809(17) 0.59569(10) 0.0224(3) Electroanal. Chem. 837 (2019) 48-54.
H19 0.387973 0.064064 0.632839 0.027*

6. Bard, A.).; Lund, H.: Encyclopedia of electrochemistry of the
elements. Vol. 13, M. Dekker, New York (1979).
7. Grimshaw, ).: Electrochemical reactions and mechanisms in

C20 0.27789(17) 0.19133(16) 0.51116(10) 0.0190(3)
C21 0.25653(19) 0.06299(17) 0.47681(11) 0.0253(4)

*
221 0.292841 0.042090 0.512807 0.030 organic chemistry. Elsevier, Amsterdam (2000) p. 371-396.
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in organic electrochemistry. (Eds. Lund, H.; Hammerich, 0., M.
Dekker), p. 783-794, New York 2001.
9. Gorton, L.; Dominguez, E.: Encylopedia of electrochemistry,

Cc23 0.12894(17)  0.24460(17) 0.33820(10) 0.0205(3)
C24 0.05671(18) 0.27348(18) 0.25267(11) 0.0239(3)

*
2;: 0 0%82?(61183; 0 402';2231196) 0 109'528(61002) 0 02'2;&) bioelectrochemistry, vol. 9. (Eds. Bard, A. J.; Stratmann, M.),
' ' ' ’ . Wiley-VCH, New York (2002).
H25 0.046738 0.443223 0.140927 0.030 .
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€29  0.17526(17) 0.63347(16) 0.43342(10) 0.0174(3) e ithy e ol dignpj loctrommat
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