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Bis(quininium) (R,R)-tartrate monohydrate

A disordered tartrate ion of the title compound,
2C,50H,5N,0,-C,H404-H, 0, is located on the crystallographic
twofold axis. Hydrogen bonds are formed between the
carboxylate group and the quinuclidine group of the
protonated quinine ion.

Comment

As part of our investigations of how the packing of salts of
optically active tartaric acid are influenced by the nature of the
counter-ion, we have investigated diastereomeric salts formed
by Cinchona alkaloids and optically active tartaric acid. We
report here the structure of bis(18R,195,215,25S)-quininium
(2R,3R)-tartrate monohydrate. Quinine differs from cincho-
nidine only by having an additional methoxy group attached
to the quinoline ring system. Though the crystal packing of the
title salt is similar to the packing in cinchonidinium (2R,3R)-
tartrate (Ryttersgaard & Larsen, 2003), there are some
distinct differences between the two crystal structures. Their
packing arrangements resemble those found in mandelate
salts of Cinchona alkaloids (Gjerlgv & Larsen, 1997) and not
in the hydrogen tartrate of quinine (Ryttersgaard & Larsen,
1998), but whereas the cinchonidinium tartrate is an ordered
structure, the quininium tartrate crystallizes as a hydrate and
displays significant disorder. The disorder can be described as
two different populations of the anion and water molecule.
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Experimental

Crystals were obtained by mixing equimolar amounts of 96% ethanol
solutions of quinine and (R,R)-tartaric acid.

Crystal data

2C20HasN>0,"-C4H406""-H,0
M, = 816.94
Monoclinic, C2

D, =1351Mgm™
Mo Ko radiation
Cell parameters from 20

a =20.352 (3) Ao reflections

b = 6.6070 (16) A 6 = 17.8-20.9°
c=15501(2) A =010 mm™"
B =105.580 (12)° T=12@2)K

V =2007.8 (6) A® Rod, colourless
Z=2 0.33 x 0.15 x 0.10 mm
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Figure 1
ORTEPIII (Burnett & Johnson, 1996) drawing of the cation in the title
compound. Displacement ellipsoids are drawn at the 50% probability
level, and the H atoms are drawn as spheres with a fixed radius.

Data collection

Enraf-Nonius CAD-4
diffractometer

w-26 scans

3165 measured reflections

3165 independent reflections

2533 reflections with 7 > 20(1)

O max = 30.0°

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.057

wR(F?) = 0.154

S =1.09

3165 reflections

318 parameters

H-atom parameters constrained

h=-28—27
k=0—9
[=0—21

5 standard reflections
frequency: 167 min
intensity decay: none

w = 1/[o*(F,?) + (0.0783P)*
+1.2182P]
where P = (F,” + 2F.2)/3
(A/6)max < 0.001
APmax = 053¢ A7
Apmin = —031e A3

Table 1

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H2---06 0.90 1.92 2.790 (7) 163
N2—H2-.-02 B 0.90 1.78 2.662 (9) 167
O18—H180- - -070" 0.84 1.78 2.618 (7) 174
018—H180- - -O1" 0.84 2.32 3.053 (8) 143

Symmetry codes: (i) —x, y, —z; (i) x, 1+, z.

Figure 2

A stereopair illustrating the crystal packing. The structure is viewed along
the b axis with the c axis horizontal. The intermolecular hydrogen bonds
are drawn as thin lines.

The tartrate ion is located on a crystallographic twofold axis, where
it adopts two different conformations each refined with 50% occu-
pancy. In one of the conformations, the tartrate ion forms a hydrogen
bond to a water molecule that thus also is half populated. H atoms of
the tartrate ion and water molecule could not be identified in the
electron density, whereas it was possible to identify the H atoms in
the cation. The crystal packing is influenced by hydrogen bonds
between the cation and the anion in its two conformations. The
disorder of the anion over a crystallographic symmetry element leads
to bad contacts between the atoms of the anion and the water
molecule. The determination of the absolute configuration is based
on the known configuration of the (R,R)-tartaric acid used in the
preparation. Only the H atoms in quinine were visible in the differ-
ence electron-density map and these were fixed in idealized positions
(sp® hybridized C—H = 0.99 A, sp? hybridized C—H = 0.95 A, N—H
=090 A and O—H = 0.84 A) with an isotropic displacement para-
meter of 1.5Uq of the parent atom, and treated as riding.

Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell
refinement: CAD-4 Software; data reduction: DREADD (Blessing,
1989); program(s) used to solve structure: SHELXS90 (Sheldrick,
1990); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEPIII (Burnett & Johnson, 1996);
software used to prepare material for publication: PLATON (Spek,
2003).

We thank Mr Flemming Hansen for technical assistance
with the data collection. This work was supported by a grant
from The Danish Natural Science Research Council.
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