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Abstract
(C12H14LiNO5)n, orthorhombic, P212121 (no. 19), a = 5.1481(4) Å,
b = 8.9342(7) Å, c = 25.733(2) Å, Z = 4, V = 1183.57(16) Å3,
Rgt(F ) = 0.0539, wRref(F 2) = 0.1478, T = 100 K.

CCDC no.: 2269079

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of material

Lithium hydroxide monohydrate (0.0419 g, 1 mmol), benzoic
acid (0.1220 g, 1 mmol) and cis-4-hydroxy-D-proline (0.1311 g,
1 mmol) were dissolved in 2 mL of hot deionized water and
then left to stand on a hot plate (70–80 °C) to allow slow
evaporation of solvent until needle colorless crystals had
emerged from solution.

2 Experimental details

The structure was solved and refined using the Bruker
Shelxtl software package [2, 3]. All hydrogen atoms were
placed in the calculated positions and constrained to ride on

Table : Data collection and handling.

Crystal: Colourless needle
Size: . × . × .mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II, 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 [], SHELX [, ], DIAMOND []
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their parent atoms. The absolute structure determination
succeeded as the derived Flack parameter is found to be near
zero [0.0 (3) from 636 selected quotients] using Parsons’
method [5].

3 Comment

Lithium compounds play an important role in reducing
manic episodes and suicidality for patients with bipolar
disorder [6–8]. Compared to FDA approved lithium phar-
maceuticals (lithium carbonate and lithium citrate), organic
lithium salts are expected to improve the pharmacokinetic
properties [9]. Therefore, organic lithium salts have been
widely investigated for their good values of new drug
development and market prospects [10]. Herein, we report a

new salt-type cocrystal which contains three components,
including lithium ion, the benzoate anion, and cis-4-
hydroxy-D-proline as amino acid. In the structure of the
title compound, each lithium ion was linked with four
adjacent carboxylate moieties, two from benzoate and two
from cis-4-hydroxy-D-proline molecules (Li–O distance:
1.884, 1.902, 1.890, 1.980 Å). The benzoato ligand is almost
flat which is in agreement with the literature [11]. The
hydroxyl group and protonated nitrogen atoms of
cis-4-hydroxy-D-proline formed hydrogen bonds with
carboxylate moieties, respectively (O−H···O−: 2.873 Å,
N+−H···O −: 2.852, 2.896 Å).
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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