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A benzyl ester of mandelic acid, C15H14O3, was obtained by

the crystallization of racemic mandelic acid from benzyl

alcohol followed by vacuum drying at 363 K. The structure is

composed of two hydrogen-bonded chains of S or R

con®guration, running along the shortest crystallographic b

axis. There is one molecule in the asymmetric unit and each

molecule forms four intermolecular hydrogen bonds with two

other molecules of the same chirality.

Comment

During the crystallization of racemic mandelic acid from

benzyl alcohol and drying off the solvent in a vacuum oven,

colourless needle-shaped crystals of (RS)-benzyl mandelate

(BM), (I), were obtained. The crystal structure of this

compound was not found in the Cambridge Structural Data-

base (CSD, Version 1.6; Allen, 2002) and hence its structure

was determined by single-crystal X-ray diffraction at 150 K.

The compound BM has one molecule in the asymmetric

unit. Fig. 1 shows the structure and the atom labelling. The

bond lengths and angles are unexceptional. Each molecule

forms four intermolecular hydrogen bonds to two neigh-

bouring molecules, as shown in Fig. 2. The unit-cell contents of

BM are shown in Fig. 3.

The crystal structure is composed of two types of chains that

run along the shortest crystallographic axis, b, which is the

needle axis. The C1
1(5) chain runs through the hydroxyl and

carbonyl groups via ÐC O� � �HÐOÐ hydrogen bonding.
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Figure 1
The crystallographically independent molecule in the asymmetric unit of
BM; displacement ellipsoids are drawn at the 50% probability level.



The C1
1(2) chain arises from the linking of OH in one molecule

to OH of another molecule. Fig. 4 shows the packing of the

two chains and the resulting bilayer sandwich. Layers of

hydrogen-bonded chains are sandwiched between bilayers of

phenyl rings. There is face±edge interaction between the

phenyl rings of each molecule, and also between the phenyl

rings of adjacent molecules in the same chain. Each C1
1(5) and

C1
1(2) chain is composed of either all-S con®guration mol-

ecules or all-R molecules, and the chains pack such that there

are alternating R and S chains, as shown in Fig. 5. There are no

hydrogen-bonding interactions between R and S molecules.

The hydrogen bonds are listed in Table 1.

Experimental

A saturated solution of racemic mandelic acid (supplied by SigmaÐ

Aldrich, 99%) in benzyl alcohol was prepared at 323 K and stirred at

343 K for 2 h. On cooling to 298±303 K, needle-shaped crystals of

racemic mandelic acid formed; these were vacuum-®ltered and then

dried in a vacuum oven at 363 K to remove benzyl alcohol mother

liquor. After a few weeks in the vacuum oven, crystals of (RS)-benzyl

mandelate were found alongside an orange±yellow amorphous glass-

like residue.

Crystal data

C15H14O3

Mr = 242.15
Monoclinic, P21=n
a = 8.0627 (3) AÊ

b = 5.6494 (2) AÊ

c = 26.7944 (11) AÊ

� = 94.130 (1)�

V = 1217.30 (8) AÊ 3

Z = 4

Dx = 1.321 Mg mÿ3

Mo K� radiation
Cell parameters from 7192

re¯ections
� = 1±26�

� = 0.09 mmÿ1

T = 150 (2) K
Needle, colourless
0.25 � 0.10 � 0.10 mm

Data collection

Nonius KappaCCD diffractometer
' and ! scans
Absorption correction: multi-scan

(Blessing, 1995)
Tmin = 0.978, Tmax = 0.994

7192 measured re¯ections
2425 independent re¯ections

1732 re¯ections with I > 2�(I)
Rint = 0.036
�max = 26.5�

h = ÿ7! 10
k = ÿ5! 7
l = ÿ32! 33
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Figure 2
Hydrogen bonds (dashed lines) formed by each independent molecule
with the neighbouring two molecules.

Figure 3
The unit-cell contents of BM, viewed along b.

Figure 4
The C1

1(5) (purple) and C1
1(2) (orange) hydrogen-bonded chains (dashed

lines) of BM, viewed along c.



Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.089
S = 1.02
2425 re¯ections
220 parameters
All H-atom parameters re®ned

w = 1/[�2(Fo
2) + (0.0342P)2

+ 0.1653P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.20 e AÊ ÿ3

��min = ÿ0.18 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.026 (4)

Table 1
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O3ÐH3� � �O2i 0.94 (2) 2.08 (2) 2.8711 (15) 141.2 (18)
O3ÐH3� � �O3i 0.94 (2) 2.17 (2) 2.9522 (6) 140.1 (19)

Symmetry code: (i) 3
2ÿ x; yÿ 1

2;
1
2ÿ z.

All H atoms were located in a difference Fourier map and re®ned

isotropically.

Data collection: COLLECT (Nonius, 1997±2000); cell re®nement:

HKL SCALEPACK (Otwinowski & Minor, 1997); data reduction:

HKL SCALEPACK and DENZO (Otwinowski & Minor, 1997);

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); soft-

ware used to prepare material for publication: WinGX publication

routines (Farrugia, 1999).
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support.

References

Allen, F. H. (2002). Acta Cryst. B58, 380±388.
Blessing, R. H. (1995). Acta Cryst. A51, 33±38.
Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837±838.
Nonius (1997±2000). COLLECT. Nonius BV, Delft, The Netherlands.
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,

Macromolecular Crystallography, Part A, edited by C. W. Carter Jr and
R. M. Sweet, pp. 307±326. New York: Academic Press.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
GoÈ ttingen, Germany.

organic papers

o1986 Robila K. Mughal et al. � C15H14O3 Acta Cryst. (2004). E60, o1984±o1986

Figure 5
Packing of alternating R and S chains, together with the phenyl bilayer
and the sandwiched hydrogen-bonded chains.
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