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Key indicators: single-crystal X-ray study; T = 296 K; mean �(C–C) = 0.005 Å;

R factor = 0.050; wR factor = 0.095; data-to-parameter ratio = 14.2.

In the crystal of the title molecular salt, C19H24N3O
+�-

C14H13N8O4S3
�, the cations and anions are linked by N—

H� � �O hydrogen bonds. Short intramolecular C—H� � �O
contacts occur within the anion and intermolecular C—

H� � �O and C—H� � �� bonds help to establish the packing.

Related literature

Cephazolin, is a first generation cefalosporin antibiotic and

benzydamin hydrochloride is a locally acting non-steroidal

anti-inflammatory drug with local anaesthetic and analgesic

properties. The title compound was prepared as a mutual

prodrug for the treatment of infections and inflamatory

conditions. For medicinal background to cephazolin, see:

Turnbull (1995). For ring-puckering analysis, see: Cremer &

Pople (1975). For graph-set theory, see: Bernstein et al. (1995).

Experimental

Crystal data

C19H24N3O
+�C14H13N8O4S3

�

Mr = 763.92
Monoclinic, C2
a = 44.409 (3) Å
b = 7.1777 (5) Å
c = 11.2683 (8) Å
� = 90.587 (8)�

V = 3591.6 (4) Å3

Z = 4
Mo K� radiation
� = 0.27 mm�1

T = 296 K
0.24 � 0.14 � 0.12 mm

Data collection

Bruker Kappa APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tmin = 0.957, Tmax = 0.968

34321 measured reflections
6750 independent reflections
4092 reflections with I > 2�(I)
Rint = 0.088

Refinement

R[F 2 > 2�(F 2)] = 0.050
wR(F 2) = 0.095
S = 1.00
6750 reflections
475 parameters
1 restraint

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.36 e Å�3

��min = �0.23 e Å�3

Absolute structure: Flack (1983),
2918 Friedel Pairs

Flack parameter: �0.07 (7)

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

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

N3—H3N� � �O3i 0.96 (4) 1.70 (4) 2.660 (4) 174 (3)
N7—H7N� � �O2ii 0.86 2.02 2.868 (3) 167
C18—H18C� � �O4iii 0.96 2.52 3.303 (5) 139
C24—H24A� � �N4 0.97 2.41 2.961 (5) 116
C24—H24B� � �O3 0.97 2.38 2.882 (4) 112
C32—H32A� � �O2iv 0.97 2.28 3.218 (4) 164
C32—H32B� � �O2ii 0.97 2.50 3.318 (4) 142
C19—H19B� � �CgA 0.96 2.91 3.869 (6) 174
C20—H20B� � �CgD 0.97 2.72 3.642 (4) 158
C29—H29� � �CgAii 0.98 2.99 3.861 (4) 149

Symmetry codes: (i) x; y � 1; z þ 1; (ii) x; y � 1; z; (iii) x; y; z þ 1; (iv)�x; y � 1;�z þ 1.
CgA and CgD are the centroids of the C1–C6 and N8–N11/C33 rings, respectively.

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT

(Bruker, 2007); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure: SHELXL97 (Sheldrick, 2008); molecular graphics:

ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009);

software used to prepare material for publication: WinGX (Farrugia,

1999) and PLATON.
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