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Abstract
C6H11NO4, monoclinic, P21/c (no. 14), a = 19.1903(7) Å,
b = 18.4525(6) Å, c = 9.2197(3) Å, β = 95.879(1)°,
V = 3247.61(19) Å3, Z = 16, Rgt(F ) = 0.0495, wRref

(F 2) = 0.1194, T = 173 K.

CCDC no.: 1974921

The asymmetric unit (four molecules) of the title crystal
structure is shown in the figure. Table 1 contains crystal-
lographic data and Table 2 contains the list of the

atoms including atomic coordinates and displacement
parameters.

Source of material

A mixture of methyl 4-methyl-4-nitropentanoate (13.6 g,
77.7 mmol), H2O (20 mL), and sodium hydroxide (6.2 g,
155.0 mmol) was stirred in methanol (200 mL) at 25 °C for
4 h. The reaction was monitored by thin-layer chromatog-
raphy. The solution was concentrated and diluted with
water, and the pH was adjusted to two by adding hydro-
chloric acid solution (4 mol/L). Then the mixture was

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: MoKα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: D VENTURE, φ and ω
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 [, ]
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extracted with ethyl acetate and washed with brine. The
organic layer was concentrated under reduced pressure,
and the residue was purified by column chromatography
using petroleum ether and ethyl acetate (5:1, v/v) as eluent.
Crystals were obtained by slow evaporation of the afore-
mentioned mixed solution at room temperature after a
week.

Experimental details

All hydrogen atoms were placed in theoretical positions
and refined in riding models with the Uiso values set to 1.2
or 1.5 times of those of the attached atoms. The distances
of C–H bonds were constrained from 0.98 to 0.99 Å.
Oxygen-bound H atoms were also included in the
refinement in the riding model with O–H = 0.84 Å and
their Uiso = 1.5 Ueq(O).

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
H . . . .*
O . () . () −. () . ()
O . () . () . () . ()
H . . . .*
O . () . () −. () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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The γ-aminobutyric acid (GABA) is a kind of non-protein
amino acid widely distributed in nature, such as in plants,
animals, and microorganisms. It can be produced by plant
extraction, isolation, microbial fermentation, and chemi-
cal synthesis [5, 6]. Some γ-aminobutyric acids are the
primary inhibitory transmitters of the mammalian central
nervous system. They have significant physiological
functions such as lowering blood pressure, sedation, anti-
anxiety, anti-epilepsy, enhancing memory, preventing
diabetes, and regulating insomnia [7–11]. Therefore,
γ-aminobutyric acid and its derivatives have broad appli-
cation prospects in pharmaceutical research [12, 13]. The
4-methyl-4-nitro-pentanoic acid is an essential intermedi-
ate for the synthesis of γ- aminobutyric acid derivatives. In
addition, it has been widely used in the preparation of
lactam, nitro acid, and nitro amide. As a precursor of
γ-amino acid, the crystal structure of the title compound
would provide a crucial pharmacodynamic fragment for
drug molecular design and synthesis.

The asymmetric unit contains four crystallographically
independent molecules, as shown in the figure. The bond
lengths of C6–O4, C7–O6, C18–O11, andC19–O14 in the title
molecule are 1.221(3), 1.218(3), 1.219(3), and 1.223(3) Å,
respectively. It illustrated characteristic C=O double
bonds. In addition, the bond length of N1–O1, N1–O2, N2–
O7, N2–O8, N3–O15, N3–O16, N4–O9, N4–O10 in the title
molecule are in the range of 1.211(3)–1.220(3) Å. The bond
lengths of C–C, C–N are in the range of 1.489–1.529 Å and
1.531–1.542 Å, respectively. These bond distances are all in
their normal ranges. The molecules are connected to each
other through hydrogen bonds between carboxyl groups
and carboxyl groups, including O3…H3…O4, O13…H13…

O11, O12…H12…O14, and O5…H5…O6. The lengths of
hydrogen bonds are 1.7906 (16), 1.8015 (15), 1.8374 (14), and
1.8010 (15) Å. It can be seen that the hydrogen bonds are
stable and strong.
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