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Abstract
C3H5ClO2, monoclinic, P21/c (no. 14), a = 5.2011(4) Å,
b = 7.4362(4) Å, c = 24.1175(15) Å, β = 94.594(3)°,
V = 929.78(10) Å3, Z = 8, Rgt(F ) = 0.0333,wRref(F

2) = 0.0795,
T = 200 K.

CCDC no.: 2042825

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

Source of material

The compound was obtained commercially (Fluka). Crys-
tals suitable for the diffraction study were taken directly
from the provided product.

Experimental details

Carbon-boundH atomswere placed in calculated positions
(C–H 0.99 Å) and were included in the refinement in the
riding model approximation, with U(H) set to 1.2Ueq(C).

The H atoms of the hydroxyl groups were allowed to
rotatewith a fixed angle around the C–Obond to best fit the
experimental electron density (HFIX 147 in the SHELX
program suite [3]), with U(H) set to 1.5Ueq(O).

Comment

While the first members of the homologuous series of
aliphatic carboxylic acids constitute a family of liquid
substances at room temperature, the introduction of
chlorine atoms in the backbone quickly results in amarked
increase of melting points and subsequent tendency to
form crystalline substances at ambient conditions. How-
ever, there is no uniform trend as the stepwise introduction
of chlorine atoms into themethyl group of acetic acid to the
respective trihalo acid shows with melting points of 17, 63,
14 and 58 °C (values rounded) in the order of increasing
chlorine content [7]. An even stronger increase in melting
point is observed for the introduction of the first terminal
chlorine atom in propionic acid with a change from −21 to
41 °C. In continuation of our interest in the structures of
functionalized carboxylic acids [8–15], the crystal and
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Table : Data collection and handling.

Crystal: Colourless platelet
Size: . × . × . mm
Wavelength: Mo 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 [],
WinGX/ORTEP [], Mercury
[], PLATON []
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molecular structure of the title compound was determined
to gain an understanding for this drastic change in physical
properties. The structure of propionic acid has been re-
ported earlier [16].

The structure solutions shows theexpected connectivity
of a propionic acid derivative bearing one chlorine atom
in terminal position. The asymmetric unit comprises two
complete molecules. C–Cl bond lengths of 1.7941(18) and
1.7950(17) Å are almost equal and found in good agreement
with other compounds containing chloromethylene groups
whose metrical parameters (determined by diffraction
studies performed on single crystals) have been deposited
with the Cambridge Structural Database [17]. Absolute
values for the Cl–C–C–C dihedral angles differ only slightly
with values of −66.78(17)° and 67.51(18)°, respectively.

In the crystal, classical hydrogen bonds of the O–H…O
type are observed next to C–H…O and C–H…Cl contacts
with the latter falling slightly less than 0.1 Å below the sum
of van-der–Waals radii of the atoms participating in them.
The classical hydrogen bonds connect the two molecules
present in the asymmetric unit to the well-known carbox-
ylic acid dimer pattern. The C–H…O contacts are sup-
ported by one hydrogen atom of the methylene group in
each of the two individual molecules as donor and have
exclusively the keto-type oxygen atom of one of its own

symmetry-generated equivalents as acceptor. The C–H…Cl
contacts stem from the remaining hydrogen atom of the
methylene group in each of the two individualmolecules as
donor; however, the acceptor atom is provided by the
chlorine atom of the other molecule present in the asym-
metric unit. In terms of graph-set analysis [18, 19], the

descriptor for the classical hydrogen bonds is R2
2(8) at the

binary level while the descriptor for the C–H supported
intermolecular contacts can be described by means of a

DDC1
1(4)C1

1(4) descriptor at the unary level. In total, the
molecules are connected to double layers perpendicular to
the crystallographic c axis.

While the less-pronounced shortening of the C–H…O
contacts with regards to their sum of van-der–Waals radii
suggests a weaker bonding interaction, in the context of a
comparison with the crystal structure of plain propionic acid
[16], the presence of the additional C–H…Cl contacts would
allow for rationalizing the observed increase inmelting points
when going from propionic acid to 3-chloropropionic acid.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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