
organic papers

Acta Cryst. (2007). E63, o2537–o2539 doi:10.1107/S1600536807017205 Xiang-Chao Zeng � C8H9NO4 o2537

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

(RS)-2-[(Furan-2-carbonyl)amino]propionic acid

Xiang-Chao Zeng

Department of Chemistry, Jinan University,

Guangzhou, Guangdong 510632, People’s

Republic of China

Correspondence e-mail: xczeng@126.com

Key indicators

Single-crystal X-ray study

T = 173 K

Mean �(C–C) = 0.003 Å
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In the asymmetric unit of the title compound, C8H9NO4, there

is a pair of independent molecules in different conformations.

Each of these conformers forms a dimer via a pair of N—

H� � �O hydrogen bonds with the respective enantiomer. The

enantiomers within each dimer are related by inversion. The

dimers are connected by strong O—H� � �O hydrogen bonds. In

addition, there are C—H� � �O hydrogen bonds, as well as �–�
interactions, between the furan rings of each dimer. Bond

lengths and angles are unexceptional.

Comment

Furan derivatives are well known in many marine organisms

(Faulkner, 2001). Some show important bioactivities, such as

antitumor (Phuwapraisirsan et al., 2004) and diabetes treat-

ment activity (Hwang et al., 2002). This is the reason why they

have attracted our interest. This study follows our previous

study on (S)-methyl 2-[(furan-2-carbonyl)amino]-3-phenyl-

propanoate (Zeng et al., 2006).

There are two independent molecules in the asymmetric

unit of the title compound, (I), with different conformations.

The conformers differ in the orientation of the 2-carbonyl O

atoms with regard to the furan O atoms (Fig. 1). Each of these

conformers is linked to its respective enantiomer by a pair of

N—H� � �O hydrogen bonds (Table 1), forming a dimer (Fig. 2).

Each dimer is centrosymmetric and it is situated on a space-

group inversion centre. The graph-set motif within each dimer

is R2
2(10) (Bernstein et al., 1995). Both dimers are inter-

connected by strong O—H� � �O hydrogen bonds. There are

also C—H� � �O hydrogen bonds in (I) (Table 1).

In addition, there are �–� interactions between the furan

rings of each dimer. The distance between the centroids of the

ring O1/C1–C4 and of its enantiomer (symmetry code: 1 � x,

1� y, 1� z) is 3.8167 (15) Å, and between the centroids of the

ring O5/C9–C12 and of its enantiomer (symmetry code: 2 � x,

2 � y, �z) is 3.7516 (13) Å.

Experimental

DL-Methyl 2-aminopropionate hydrochloride (0.70 g, 5 mmol) was

added to dichloromethane (6 ml), followed by the addition of

triethylamine (1.5 ml). After stirring for 15 min, the precipitate was



filtered off. Furan-2-carbonyl chloride (0.5 ml, 5 mmol) in dichloro-

methane (3 ml) was added dropwise to the filtrate at 288–293 K. The

mixture reacted at room temperature for 2 h; it was then filtered and

the solid was collected and dissolved in 12 ml of 10% aqueous NaOH

(10 ml) with ethanol (2 ml). The mixture was stirred at room

temperature for 24 h, then acidified with 10% HCl to pH = 2, and

extracted four times with 10 ml of ethyl acetate. The organic phase

was dried by anhydrous sodium sulfate overnight and the solvent was

removed by distillation under reduced pressure. The pale-yellow solid

residue was dissolved in ethanol at room temperature. Colourless

triclinic crystals suitable for X-ray analysis (m.p. 442 K, in 83.0 wt%

yield) grew over several days when the solution was exposed to air.

Elemental analysis calculated for C8H9NO4: C 52.46, H 4.95, N

7.65%; found: C 52.38, H 4.98, N 7.70%.

Crystal data

C8H9NO4

Mr = 183.16
Triclinic, P1
a = 8.4240 (11) Å
b = 10.1388 (13) Å
c = 10.8220 (14) Å
� = 104.146 (2)�

� = 94.137 (2)�

� = 106.413 (2)�

V = 849.78 (19) Å3

Z = 4
Mo K� radiation
� = 0.12 mm�1

T = 173 (2) K
0.48 � 0.46 � 0.16 mm

Data collection

Bruker SMART 1K CCD area-
detector diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.946, Tmax = 0.982

6167 measured reflections
2954 independent reflections
2547 reflections with I > 2�(I)
Rint = 0.016

Refinement

R[F 2 > 2�(F 2)] = 0.043
wR(F 2) = 0.132
S = 1.08
2954 reflections

239 parameters
H-atom parameters constrained
��max = 0.45 e Å�3

��min = �0.36 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O8—H8� � �O2 0.84 1.75 2.581 (2) 171
N2—H2� � �O7i 0.88 2.17 3.000 (2) 157
O4—H4� � �O6ii 0.84 1.74 2.572 (2) 173
N1—H1� � �O3iii 0.88 2.13 2.941 (2) 153
N2—H2� � �O5 0.88 2.35 2.704 (2) 104
C11—H11� � �O4iv 0.95 2.55 3.312 (3) 138
C14—H14� � �O8v 1.00 2.59 3.454 (2) 144

Symmetry codes: (i) �xþ 2;�yþ 1;�z; (ii) x; y� 1; z; (iii) �xþ 1;�y;�zþ 1; (iv)
x; yþ 1; z; (v) �xþ 1;�yþ 1;�z.

All the H atoms were seen in the difference Fourier map. Never-

theless, the H atoms were placed in idealized positions [C—H =

1.00 Å for CH (methine), 0.98 Å for CH3 (methyl), 0.95 Å for CH

(aryl), N—H = 0.88 Å and O—H = 0.84 Å] and refined using a riding

model, with Uiso(H)= 1.2Ueq(carrier atom) or 1.5Ueq(methyl C).

Data collection: SMART (Bruker, 1999); cell refinement: SAINT-

Plus (Bruker, 1999); data reduction: SAINT-Plus; program(s) used to

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

refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Bruker, 1997); software used to prepare material for

publication: SHELXTL.
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Figure 1
The asymmetric unit of the title compound, showing the atom-numbering
scheme. Displacement ellipsoids are drawn at the 30% probability level.

Figure 2
The crystal packing of the title compound, showing the O—H� � �O and
N—H� � �O hydrogen bonds (dashed lines).



References

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem.
Int. Ed. Engl. 34, 1555–1573.

Bruker (1997). SHELXTL. Bruker AXS Inc., Madison, Wisconsin, USA.
Bruker (1999). SMART and SAINT. Bruker AXS Inc., Madison, Wisconsin,

USA.
Faulkner, D. J. (2001). Nat. Prod. Rep. 18, 1–49.

Hwang, B. Y., Lee, J. H., Nam, J. B., Kim, H. S., Hong, Y. S. & Lee, J. J. (2002). J.
Nat. Prod. 65, 616–617.

Phuwapraisirsan, P., Matsunaga, S., Soest, R. W. M. V. & Fusetani, N. (2004).
Tetrahedron Lett. 45, 2125–2127.

Sheldrick, G. M. (1996). SADABS. University of Göttingen, Germany.
Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of

Göttingen, Germany.
Zeng, X. C., Li, L. H. & Cen, Y. Z. (2006). Acta Cryst. E62, o3254–o3255.

organic papers

Acta Cryst. (2007). E63, o2537–o2539 Xiang-Chao Zeng � C8H9NO4 o2539


