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Abstract

An intramolecular NI—H- - -O hydrogen bond is present
in the 8-hydroxyquinolinium cation. An intramolecular
hydrogen bond is present in each of the salicyl moieties
(between the phenolic OH and the carboxy group).
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The crystal structure is stabilized by a network of
intermolecular N—H---O, O—H---O and C—H---O
hydrogen bonds.

Comment

Oxine (8-hydroxyquinoline) is a widely used analyti-
cal reagent. This moiety is also present in many anti-
amoebic drugs. The present study has been undertaken
as part of our research program on the hydrogen-
bonding patterns and interactions in the crystal struc-
tures of oxines, their derivatives and their complexes in
a variety of crystalline environments (Balasubramanian
& Thomas Muthiah, 1996a,b). In the present study, a
1:2 complex, (I), of 8-hydroxyquinoline and salicylic
acid, a widely used analgesic, has been prepared by
mixing methanolic solutions of these two compounds in
the molar ratio 1:2.

U]

The asymmetric unit consists of one salicylic acid
molecule, one salicylate anion and one 8-hydroxy-
quinolinium cation. 8-Hydroxyquinolinium is protonated
at N1 leading to an enhancement of the internal angle
at N1 compared with neutral quinoline moieties. The
protonation also increases the difference between the
external angles at C8 (Balasubramanian & Thomas
Muthiah, 1996b). This is thought to have been caused by
the intramolecular hydrogen bond, N1—H---O8. This
intramolecular contact has also been observed in other
8-hydroxyquinoline structures (Banerjee et al., 1984;

Fig. 1. An ORTEP (Johnson, 1965) view of the title compound with
displacement ellipsoids at the 50% probability level.
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Balasubramanian & Thomas Muthiah, 19964,b). N1—
H also makes another hydrogen bond with the carbonyl
O atom of the carboxylic acid group of salicylic acid.
The intramolecular hydrogen bond (between the phe-
nolic OH and the carboxy group) reported in the crys-
tal structure of salicylic acid (Sundaralingam & Jensen,
1965) is observed in both the salicyl moieties of (I). The
carboxy group makes a dihedral angle of 1.97 (7)° with
the phenyl ring in the salicylate anion, the correspond-
ing angle being 5.5 (1)° in the salicylic acid moiety. The
hydroxy group of the oxine moiety makes a hydrogen
bond with one of the O atoms of the carboxylate group
of the salicylate anion. The carboxylic acid group of the
salicylic acid forms a hydrogen bond with the carboxyl-
ate group of the salicylate anion. This type of carboxy—
carboxylate interaction has been observed in the crystal
structures of many acid salts and proteins (Sawyer &
James, 1982). There is also a C—H- - -O-type interac-

tion (Jeffrey & Saenger, 1991).

Experimental

The synthesis of (I) was carried out by heating 8-hydroxy-
quinoline and salicylic acid (molar ratio 1:2) in methanol.

Crystal data

CoHgNO".C7H5035 .C7H O3
M, =421.39
Triclinic

P1 .
a=9.8899(13) A
b= 10.1168(10) A
c=105673(9) A
o = 86.702 (9)°

B = 88.222 (11)°

5 = 72.206 (9)°

V =1005.0(2) A
Z=2

D, =1393 Mg m™?
D,, not measured

Data collection

Enraf-Nonius CAD-4
diffractometer
w—20 scans
Absorption correction: none
3737 measured reflections
3512 independent reflections
3103 reflections with
1> 20(])
Rine = 0.007

Refinement

Refinement on F?

RIF? > 20(F%)] = 0.031
wR(F?) = 0.009

Mo Ko radiation

A =0.71069 A

Cell parameters from 25
reflections

0 =2-25°

= 0.104 mm~'
T=293(2)K
Thick plate

0.40 x 0.40 x 0.35 mm
Green—yellow

Omax = 25°
h=0—11
k=—11 — 12
Il=-12 - 12

2 standard reflections
frequency: 60 min
intensity decay: negligible

(A/0)max = 0.003
Apmax = 0.162 ¢ A7?
Appin = —0.131 e A3

CyHgNO*.C;Hs035 .C7Hg O3

S=1.044
3512 reflections

Extinction correction:
SHELXI1.93 (Sheldrick,

357 parameters 1993)
H atoms: see below Extinction coefficient:
w = U/[o2(F2) + (0.0494P)> 0.042 (3)
+ 0.1721P) Scattering factors from
where P = (F2 + 2F3)/3 SHELXL93

Table 1. Selected geometric parameters (/3, °)

N1—C2 1.324 (2) 017A—C17 1.2665 (15)
NI—C9 1.367 (2) 018—C18 1.348(2)
08—C8 1.3428 (I5) 024—C24 1.299 (2)
O11—ClI1 1.352(2) 024A—C24 1.235(2)
017—C17 1.260 (2)

C2—N1—C9 123.03(11) O17—C17—C16 118.27 (11)
08—C8—C7 12584 (i1)  O17A—CI17—C16 118.32(11)
08—C8—C9 11583 (11)  018—C18—CI9 117.33 (13)
O11—CI11—C12 118.75(13)  018—C18—C23 122.85 (12)
Oi11—Ci1—C16 121.40(12) 024A—C24—024 122.75(12)
Ci2—C11—16 119.84 (13)  024A—C24—C23 121.36 (12)
C15—Cl16—Cl1 118.42(12) 024—C24—C23 115.89 (11)
017—C17—0174 123.41 (11)

All the H atoms were located in the difference Fourier
map and refined. MolEN (Fair, 1990) was used for the
data collection and reduction processes. For structure solution
and refinement, SHELXS86 (Sheldrick, 1985) and SHELXL93
(Sheldrick, 1993) were used, respectively. PARST (Nardelli,
1983) was used for geometrical calculations.
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