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In the title molecular salt, C6H9N2
+
�C8H5O4

�, the anion is

stabilized by an intramolecular O—H� � �O hydrogen bond,

which generates an S(7) ring motif. In the crystal, the cations

and anions are linked to form extended chains along [001] by

O—H� � �O and N—H� � �O hydrogen bonds. Adjacent chains

are crosslinked via C—H� � �O interactions into sheets lying

parallel to (100).

Related literature

For substituted pyridines, see: Pozharski et al. (1997);

Katritzky et al. (1996). For details of hydrogen bonding, see:

Scheiner (1997); Jeffrey & Saenger (1991); Jeffrey (1997). For

hydrogen-bond motifs, see: Bernstein et al. (1995). For related

structures, see: Quah et al. (2008a,b,c). For reference bond

lengths, see: Allen et al. (1987). For the stability of the

temperature controller used for the data collection, see:

Cosier & Glazer (1986).

Experimental

Crystal data

C6H9N2
+
�C8H5O4

�

Mr = 274.27
Monoclinic, P21=c
a = 13.0558 (15) Å
b = 6.9182 (8) Å

c = 14.2575 (17) Å
� = 90.218 (2)�

V = 1287.8 (3) Å3

Z = 4
Mo K� radiation

� = 0.11 mm�1

T = 100 K
0.41 � 0.19 � 0.11 mm

Data collection

Bruker SMART APEXII DUO
CCD diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2009)
Tmin = 0.958, Tmax = 0.989

26319 measured reflections
3856 independent reflections
3332 reflections with I > 2�(I)
Rint = 0.046

Refinement

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.131
S = 1.13
3856 reflections
233 parameters

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.41 e Å�3

��min = �0.33 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O2—H1O2� � �O3 0.86 1.57 2.4009 (14) 163
N1—H1N1� � �O4i 0.94 (2) 1.77 (2) 2.6919 (16) 169 (2)
N2—H1N2� � �O3i 0.89 (2) 2.11 (2) 2.9881 (16) 166.6 (19)
N2—H2N2� � �O1ii 0.86 (2) 2.06 (2) 2.8888 (16) 164.5 (19)
C5—H5A� � �O2iii 0.953 (19) 2.532 (19) 3.4133 (17) 153.7 (16)

Symmetry codes: (i) x þ 1; y; z; (ii) �xþ 1;�y;�zþ 2; (iii) xþ 1;�yþ 1
2; z � 1

2.

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT

(Bruker, 2009); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 2008); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL and PLATON (Spek,

2009).

The authors thank Universiti Sains Malaysia (USM) for the

Research University Golden Goose Grant (1001/PFIZIK/

811012). CKQ thanks USM for the award of a USM fellow-

ship. MH thanks USM for the award of a postdoctoral

fellowship.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB5537).

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1–19.

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem.
Int. Ed. Engl. 34, 1555–1573.

Bruker (2009). APEX2, SAINT and SADABS. Bruker AXS Inc., Madison,
Wisconsin, USA.

Cosier, J. & Glazer, A. M. (1986). J. Appl. Cryst. 19, 105–107.
Jeffrey, G. A. (1997). An Introduction to Hydrogen Bonding. Oxford

University Press.
Jeffrey, G. A. & Saenger, W. (1991). Hydrogen Bonding in Biological

Structures. Berlin: Springer.
Katritzky, A. R., Rees, C. W. & Scriven, E. F. V. (1996). Comprehensive

Heterocyclic Chemistry II. Oxford: Pergamon Press.
Pozharski, A. F., Soldatenkov, A. T. & Katritzky, A. R. (1997). Heterocycles in

Life and Society. New York: Wiley.
Quah, C. K., Jebas, S. R. & Fun, H.-K. (2008a). Acta Cryst. E64, o1878–o1879.
Quah, C. K., Jebas, S. R. & Fun, H.-K. (2008b). Acta Cryst. E64, o2230.
Quah, C. K., Jebas, S. R. & Fun, H.-K. (2008c). Acta Cryst. E64, o2333.
Scheiner, S. (1997). Hydrogen Bonding: a Theoretical Perspective. Oxford

University Press.
Sheldrick, G. M. (2008). Acta Cryst. A64, 112–122.
Spek, A. L. (2009). Acta Cryst. D65, 148–155.

organic compounds

o1932 Quah et al. doi:10.1107/S1600536810025900 Acta Cryst. (2010). E66, o1932

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

‡ Thomson Reuters ResearcherID: A-5525-2009.
§ Thomson Reuters ResearcherID: A-3561-2009.

https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB2
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB2
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB4
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB5
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB5
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB7
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB7
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB8
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB8
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB9
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB10
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB11
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB12
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB12
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB13
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb5537&bbid=BB14
https://crossmark.crossref.org/dialog/?doi=10.1107/S1600536810025900&domain=pdf&date_stamp=2010-07-07


supporting information

sup-1Acta Cryst. (2010). E66, o1932    

supporting information

Acta Cryst. (2010). E66, o1932    [https://doi.org/10.1107/S1600536810025900]

2-Amino-4-methylpyridinium 2-carboxybenzoate

Ching Kheng Quah, Madhukar Hemamalini and Hoong-Kun Fun

S1. Comment 

Pyridine and its derivatives play an important role in heterocyclic chemistry (Pozharski et al., 1997; Katritzky et al., 

1996). They are often involved in hydrogen-bond interactions (Jeffrey & Saenger, 1991; Jeffrey, 1997; Scheiner, 1997). 

Since our aim is to study some interesting hydrogen-bonding interactions, the crystal structure of the title compound, (I), 

is presented here.

The asymmetric unit of the title compound contains one 2-amino-4-methylpyridinium cation and one 2-carboxy-

benzoate anion. A proton transfer from the carboxyl group of 2-carboxybenzoice acid to atom N1 of 2-amino-4-methyl-

pyridinium resulted in the formation of ions. The bond lengths (Allen et al., 1987) and angles in the title compound (Fig. 

1) are within normal ranges and comparable with the related structures (Quah et al., 2008a,b,c). The 2-amino-4-methyl-

pyridinium cation is essentially planar, with the maximum deviation of 0.024 (1) Å for atom C2 and makes a dihedral 

angle of 19.56 (6)° with benzene (C7—C12) ring in 2-carboxybenzoate anion. The molecular structure is stabilized by an 

intramolecular O2—H1O2···O3 hydrogen bond which generates an S(7) ring motif (Bernstein et al., 1995).

In the solid state, the cations and anions are linked to form extended chains along [0 0 1] by O–H···O and N–H···O 

hydrogen bonds (Table 1). The adjacent chains are cross-linked via C5–H5A···O2 interactions into two-dimensional 

networks (Fig. 2) parallel to the (1 0 0).

S2. Experimental 

A hot methanol solution (20 ml) of 2-amino-4-methylpyridine (27 mg, Aldrich) and phthalic acid (41 mg, Merck) were 

mixed and warmed over a heating magnetic stirrer for a few minutes. The resulting solution was allowed to cool slowly at 

room temperature and colourless blocks of (I) appeared after a few days.

S3. Refinement 

Atom H1O2 was located in a difference Fourier map and refined as riding with the parent atom with Uiso(H) = 1.5Ueq(O) 

[O2—H1O2 = 0.856 Å]. The remaining H atoms were located in a difference Fourier map and refined freely [N—H = 

0.86 (2)–0.84 (2) Å and C—H = 0.892 (18)–1.00 (2) Å].
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Figure 1

The molecular structure of (I), showing 50% probability displacement ellipsoids for non-H atoms. The intramolecular 

hydrogen bond is shown in dashed line. 

Figure 2

The crystal structure of (I) viewed along the b axis. H atoms not involved in intermolecular interactions (dashed lines) 

have been omitted for clarity. 
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2-Amino-4-methylpyridinium 2-carboxybenzoate 

Crystal data 

C6H9N2
+·C8H5O4

−

Mr = 274.27
Monoclinic, P21/c
Hall symbol: -P 2ybc
a = 13.0558 (15) Å
b = 6.9182 (8) Å
c = 14.2575 (17) Å
β = 90.218 (2)°
V = 1287.8 (3) Å3

Z = 4

F(000) = 576
Dx = 1.415 Mg m−3

Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 6320 reflections
θ = 2.9–30.3°
µ = 0.11 mm−1

T = 100 K
Block, colourless
0.41 × 0.19 × 0.11 mm

Data collection 

Bruker SMART APEXII DUO CCD 
diffractometer

Radiation source: fine-focus sealed tube
Graphite monochromator
φ and ω scans
Absorption correction: multi-scan 

(SADABS; Bruker, 2009)
Tmin = 0.958, Tmax = 0.989

26319 measured reflections
3856 independent reflections
3332 reflections with I > 2σ(I)
Rint = 0.046
θmax = 30.3°, θmin = 2.9°
h = −18→18
k = −9→9
l = −20→20

Refinement 

Refinement on F2

Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.047
wR(F2) = 0.131
S = 1.13
3856 reflections
233 parameters
0 restraints
Primary atom site location: structure-invariant 

direct methods

Secondary atom site location: difference Fourier 
map

Hydrogen site location: inferred from 
neighbouring sites

H atoms treated by a mixture of independent 
and constrained refinement

w = 1/[σ2(Fo
2) + (0.0537P)2 + 0.7248P] 

where P = (Fo
2 + 2Fc

2)/3
(Δ/σ)max = 0.001
Δρmax = 0.41 e Å−3

Δρmin = −0.33 e Å−3

Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cyrosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K.
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, 
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used 
only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 

x y z Uiso*/Ueq

N1 0.92537 (9) 0.10419 (17) 0.64609 (8) 0.0185 (2)
N2 0.85884 (10) 0.0110 (2) 0.78891 (8) 0.0230 (3)
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C1 0.84333 (10) 0.05716 (19) 0.69918 (9) 0.0174 (3)
C2 0.74595 (10) 0.05677 (19) 0.65551 (9) 0.0173 (2)
C3 0.73580 (10) 0.10080 (19) 0.56198 (9) 0.0173 (2)
C4 0.82425 (10) 0.1503 (2) 0.50975 (9) 0.0188 (3)
C5 0.91673 (10) 0.1521 (2) 0.55390 (9) 0.0190 (3)
C6 0.63362 (11) 0.0948 (2) 0.51390 (11) 0.0233 (3)
O1 0.29640 (8) 0.07772 (17) 1.07382 (7) 0.0256 (2)
O2 0.14735 (7) 0.13709 (16) 1.00722 (7) 0.0220 (2)
H1O2 0.1249 0.1484 0.9510 0.033*
O3 0.07013 (7) 0.10883 (16) 0.85474 (7) 0.0232 (2)
O4 0.11341 (8) 0.01778 (17) 0.71187 (7) 0.0255 (2)
C7 0.25074 (10) 0.07219 (19) 0.81743 (9) 0.0169 (2)
C8 0.31459 (11) 0.0630 (2) 0.73921 (10) 0.0252 (3)
C9 0.42058 (12) 0.0674 (3) 0.74708 (11) 0.0343 (4)
C10 0.46574 (12) 0.0806 (3) 0.83501 (11) 0.0307 (4)
C11 0.40349 (10) 0.0909 (2) 0.91336 (10) 0.0212 (3)
C12 0.29652 (10) 0.08811 (18) 0.90749 (9) 0.0158 (2)
C13 0.24430 (10) 0.10053 (19) 1.00235 (9) 0.0178 (3)
C14 0.13713 (10) 0.0649 (2) 0.79293 (10) 0.0186 (3)
H2A 0.6866 (15) 0.030 (3) 0.6899 (13) 0.025 (5)*
H4A 0.8212 (13) 0.180 (3) 0.4489 (13) 0.020 (4)*
H5A 0.9801 (14) 0.181 (3) 0.5240 (13) 0.026 (5)*
H6A 0.6231 (16) 0.198 (3) 0.4689 (15) 0.038 (6)*
H6B 0.6280 (18) −0.026 (4) 0.4780 (16) 0.044 (6)*
H6C 0.5785 (19) 0.100 (3) 0.5570 (18) 0.050 (7)*
H8A 0.2830 (17) 0.056 (3) 0.6805 (16) 0.038 (6)*
H9A 0.4616 (17) 0.062 (3) 0.6884 (16) 0.039 (6)*
H10A 0.5374 (18) 0.080 (3) 0.8406 (15) 0.037 (6)*
H11A 0.4322 (14) 0.106 (2) 0.9756 (13) 0.018 (4)*
H1N1 0.9896 (18) 0.087 (3) 0.6745 (15) 0.038 (6)*
H1N2 0.9214 (18) 0.022 (3) 0.8138 (15) 0.037 (6)*
H2N2 0.8067 (17) −0.025 (3) 0.8207 (14) 0.028 (5)*

Atomic displacement parameters (Å2) 

U11 U22 U33 U12 U13 U23

N1 0.0148 (5) 0.0233 (6) 0.0174 (5) −0.0020 (4) −0.0001 (4) 0.0000 (4)
N2 0.0200 (6) 0.0340 (7) 0.0150 (5) −0.0024 (5) −0.0008 (4) 0.0032 (5)
C1 0.0176 (6) 0.0188 (6) 0.0159 (6) −0.0008 (4) 0.0006 (4) −0.0010 (4)
C2 0.0148 (5) 0.0198 (6) 0.0172 (6) −0.0013 (4) 0.0019 (4) −0.0013 (5)
C3 0.0169 (6) 0.0176 (6) 0.0175 (6) 0.0003 (4) −0.0015 (4) −0.0015 (4)
C4 0.0204 (6) 0.0204 (6) 0.0156 (6) −0.0002 (5) 0.0010 (5) 0.0009 (5)
C5 0.0184 (6) 0.0208 (6) 0.0178 (6) −0.0020 (5) 0.0031 (5) 0.0009 (5)
C6 0.0176 (6) 0.0309 (7) 0.0212 (6) −0.0006 (5) −0.0036 (5) 0.0001 (6)
O1 0.0203 (5) 0.0412 (6) 0.0153 (4) −0.0024 (4) −0.0015 (4) −0.0009 (4)
O2 0.0181 (5) 0.0317 (5) 0.0163 (4) 0.0040 (4) 0.0016 (3) −0.0018 (4)
O3 0.0147 (4) 0.0350 (6) 0.0199 (5) 0.0033 (4) −0.0001 (4) 0.0006 (4)
O4 0.0199 (5) 0.0366 (6) 0.0201 (5) 0.0000 (4) −0.0039 (4) −0.0031 (4)
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C7 0.0149 (5) 0.0197 (6) 0.0160 (5) 0.0004 (4) −0.0009 (4) 0.0009 (4)
C8 0.0204 (6) 0.0397 (8) 0.0156 (6) 0.0001 (6) 0.0003 (5) −0.0003 (6)
C9 0.0196 (7) 0.0636 (12) 0.0197 (7) −0.0003 (7) 0.0047 (5) −0.0031 (7)
C10 0.0152 (6) 0.0530 (10) 0.0239 (7) 0.0010 (6) 0.0017 (5) −0.0021 (7)
C11 0.0164 (6) 0.0292 (7) 0.0181 (6) 0.0014 (5) −0.0014 (5) −0.0003 (5)
C12 0.0155 (5) 0.0170 (6) 0.0150 (5) 0.0004 (4) 0.0003 (4) 0.0006 (4)
C13 0.0172 (6) 0.0199 (6) 0.0163 (6) −0.0019 (5) 0.0010 (4) −0.0013 (5)
C14 0.0169 (6) 0.0202 (6) 0.0188 (6) −0.0004 (5) −0.0012 (5) 0.0026 (5)

Geometric parameters (Å, º) 

N1—C1 1.3535 (17) O1—C13 1.2331 (16)
N1—C5 1.3599 (17) O2—C13 1.2929 (16)
N1—H1N1 0.94 (2) O2—H1O2 0.8555
N2—C1 1.3332 (17) O3—C14 1.2807 (17)
N2—H1N2 0.89 (2) O4—C14 1.2391 (17)
N2—H2N2 0.86 (2) C7—C8 1.3963 (19)
C1—C2 1.4136 (18) C7—C12 1.4186 (17)
C2—C3 1.3738 (18) C7—C14 1.5233 (18)
C2—H2A 0.94 (2) C8—C9 1.388 (2)
C3—C4 1.4183 (19) C8—H8A 0.93 (2)
C3—C6 1.4981 (18) C9—C10 1.386 (2)
C4—C5 1.3596 (19) C9—H9A 1.00 (2)
C4—H4A 0.892 (18) C10—C11 1.386 (2)
C5—H5A 0.953 (19) C10—H10A 0.94 (2)
C6—H6A 0.97 (2) C11—C12 1.3988 (18)
C6—H6B 0.98 (2) C11—H11A 0.967 (18)
C6—H6C 0.95 (3) C12—C13 1.5195 (18)

C1—N1—C5 122.43 (12) H6B—C6—H6C 108 (2)
C1—N1—H1N1 115.9 (14) C13—O2—H1O2 107.5
C5—N1—H1N1 121.3 (14) C8—C7—C12 118.39 (12)
C1—N2—H1N2 119.7 (14) C8—C7—C14 113.53 (12)
C1—N2—H2N2 117.3 (13) C12—C7—C14 128.08 (12)
H1N2—N2—H2N2 122.9 (19) C9—C8—C7 122.17 (13)
N2—C1—N1 118.46 (12) C9—C8—H8A 120.7 (14)
N2—C1—C2 123.73 (13) C7—C8—H8A 117.1 (14)
N1—C1—C2 117.80 (12) C10—C9—C8 119.66 (14)
C3—C2—C1 120.69 (12) C10—C9—H9A 122.3 (13)
C3—C2—H2A 118.3 (12) C8—C9—H9A 118.0 (13)
C1—C2—H2A 121.0 (12) C11—C10—C9 118.92 (14)
C2—C3—C4 119.17 (12) C11—C10—H10A 121.3 (13)
C2—C3—C6 121.37 (12) C9—C10—H10A 119.8 (13)
C4—C3—C6 119.46 (12) C10—C11—C12 122.65 (13)
C5—C4—C3 118.86 (12) C10—C11—H11A 121.2 (11)
C5—C4—H4A 119.0 (11) C12—C11—H11A 116.1 (11)
C3—C4—H4A 122.2 (11) C11—C12—C7 118.20 (12)
C4—C5—N1 121.03 (12) C11—C12—C13 113.40 (11)
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C4—C5—H5A 124.5 (11) C7—C12—C13 128.40 (12)
N1—C5—H5A 114.4 (11) O1—C13—O2 121.18 (12)
C3—C6—H6A 114.0 (12) O1—C13—C12 118.71 (12)
C3—C6—H6B 109.1 (14) O2—C13—C12 120.10 (12)
H6A—C6—H6B 105.8 (19) O4—C14—O3 122.37 (12)
C3—C6—H6C 112.3 (15) O4—C14—C7 117.53 (12)
H6A—C6—H6C 107.2 (19) O3—C14—C7 120.09 (12)

C5—N1—C1—N2 179.65 (13) C10—C11—C12—C7 0.6 (2)
C5—N1—C1—C2 0.7 (2) C10—C11—C12—C13 179.86 (15)
N2—C1—C2—C3 −178.20 (13) C8—C7—C12—C11 −0.9 (2)
N1—C1—C2—C3 0.7 (2) C14—C7—C12—C11 179.59 (13)
C1—C2—C3—C4 −1.1 (2) C8—C7—C12—C13 179.96 (13)
C1—C2—C3—C6 178.00 (13) C14—C7—C12—C13 0.5 (2)
C2—C3—C4—C5 0.2 (2) C11—C12—C13—O1 −12.47 (18)
C6—C3—C4—C5 −178.95 (13) C7—C12—C13—O1 166.68 (13)
C3—C4—C5—N1 1.2 (2) C11—C12—C13—O2 166.57 (13)
C1—N1—C5—C4 −1.6 (2) C7—C12—C13—O2 −14.3 (2)
C12—C7—C8—C9 0.5 (2) C8—C7—C14—O4 12.57 (19)
C14—C7—C8—C9 −179.94 (16) C12—C7—C14—O4 −167.93 (14)
C7—C8—C9—C10 0.3 (3) C8—C7—C14—O3 −166.62 (14)
C8—C9—C10—C11 −0.6 (3) C12—C7—C14—O3 12.9 (2)
C9—C10—C11—C12 0.2 (3)

Hydrogen-bond geometry (Å, º) 

D—H···A D—H H···A D···A D—H···A

O2—H1O2···O3 0.86 1.57 2.4009 (14) 163
N1—H1N1···O4i 0.94 (2) 1.77 (2) 2.6919 (16) 169 (2)
N2—H1N2···O3i 0.89 (2) 2.11 (2) 2.9881 (16) 166.6 (19)
N2—H2N2···O1ii 0.86 (2) 2.06 (2) 2.8888 (16) 164.5 (19)
C5—H5A···O2iii 0.953 (19) 2.532 (19) 3.4133 (17) 153.7 (16)

Symmetry codes: (i) x+1, y, z; (ii) −x+1, −y, −z+2; (iii) x+1, −y+1/2, z−1/2.


