
rac-(R)-2-[(2R,5R)-5-Methyltetrahydro-furan-2-yl]propanoic acid

François Loiseau,a Reinhard Neiera and Helen Stoeckli-Evansb*
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In the crystal structure of the title compound, C8H14O3, the 2,5-tetrahydrofuran ring junction is cis. The relative config-
uration of position 2 in the propanoic acid group was found to be the same as that in positions 2 and 5 in the tetrahydrofuran
ring. In the crystal structure, symmetry-related molecules are linked by O—H� � �O hydrogen bonds to form centrosym-
metric dimers.

Comment

Disubstituted cis-2,5-tetrahydrofuran (2,5-thf) ring junctions

are important because they form a part of natural antibiotics.

Typical examples are the members of the nactin family, which

show antibiotic properties against a wide range of gram-

positive bacteria, mycobacteria and fungi (Corbaz et al., 1955;

Meyers et al., 1965; Bennett et al., 1962), and insecticidal

properties (Oishi et al., 1970). The ionophore nonactin, the

lowest homologue of this family, is used in analytical chemistry

as an ammonia sensor (Bühlmann et al., 1998), while tetra-

nactin has shown immuno-suppressive properties equal to

cyclosporine (Tanouchi & Shichi, 1988). During our investi-

gations of complexity in bioactive molecules, we were inter-

ested in the synthesis of models of nonactic acid, such as the

title compound, (Rac-II). Nonactic acid is the main biosyn-

thetic precursor of the nactin macrotetrolides. To determine

the configuration of the centre in the position alpha to the

carbonyl of the diastereoisomerically pure ethylester (Rac-I),

which is an oil, the title compound, (Rac-II), was prepared by

saponification of (Rac-I).

The molecular structure of (Rac-II) is illustrated in Fig. 1,

and selected bond distances and angles are given in Table 1.

The bond distances and angles are similar to those in an

analogous compound, {1-[5-(2-azidopentyl)tetrahydro2-furyl]-

ethyl}carboxylic acid (Bernsmann et al., 2002). It can be seen

in Fig. 1 that the 2,5-ring junctions (C1 and C4) in the thf unit

of (Rac-II) are cis, while the relative configuration of the H

atom at C6 is anti with respect to the H atom at C1. The thf

ring has a half-chair conformation twisted on bond O1—C1

0.370 (2) Å and ’(2) = 15.8 (4)�]. This is different from the

situation in the analogous compound mentioned above, in

which the thf ring has an envelope conformation.

In the crystal structure of (Rac-II), symmetry-related mol-

ecules are linked by O—H� � �O hydrogen bonds to form

centrosymmetric dimers, typical for carboxylic acids (see

Table 2 and Fig. 2 for details).
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Experimental

Compound (Rac-II) was prepared by the saponification of (Rac-I)

following the method described by Kirby & Amyes (1988). The

synthesis of the ethyl ester, viz. (Rac-I), will be described elsewhere

(Loiseau, 2006). In a two-necked 250 ml flask fitted with a reflux

condenser, (Rac-I) (0.6 g, 3.2 mmol) in tetrahydrofuran (35 ml) was

stirred magnetically. KOH (595 mg, 10.6 mmol) dissolved in water

(35 ml) was then added slowly at room temperature. The mixture was

heated to reflux for 4.5 h. After cooling to room temperature, the

tetrahydrofuran was removed by evaporation in vacuo and then 32%

HCl (1.44 ml, 12.8 mmol) was added dropwise. The product was

extracted with 4 � 30 ml of diethyl ether and the organic layers were

washed with 40 ml of brine. The organic layers were then combined

and dried over MgSO4. After filtration, the diethyl ether was

removed by evaporation in vacuo. The colourless oil obtained was

dried in vacuo (0.06 mm Hg) to afford the desired acid, (Rac-II), and

stored at 277 K (yield 0.51 g, 3.2 mmol, 100%). After several days,

colourless rod-shaped crystals suitable for X-ray analysis were

obtained.

Crystal data

C8H14O3

Mr = 158.19
Monoclinic, P21=n
a = 8.7400 (17) Å
b = 11.870 (3) Å
c = 9.2749 (16) Å
� = 117.022 (13)�

V = 857.2 (3) Å3

Z = 4
Dx = 1.226 Mg m�3

Mo K� radiation
� = 0.09 mm�1

T = 173 (2) K
Rod, colourless
0.50 � 0.23 � 0.22 mm

Data collection

Stoe IPDS-2 diffractometer
’ and ! scans
Absorption correction: none
10718 measured reflections

2312 independent reflections
1392 reflections with I > 2�(I)
Rint = 0.117
�max = 29.3�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.061
wR(F 2) = 0.186
S = 1.03
2312 reflections
103 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.1002P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.21 e Å�3

��min = �0.28 e Å�3

Table 1
Selected geometric parameters (Å, �).

O1—C1 1.430 (2)
O1—C4 1.438 (2)
O2—C8 1.253 (2)
O3—C8 1.277 (2)
C1—C6 1.514 (3)
C1—C2 1.512 (3)

C2—C3 1.520 (3)
C3—C4 1.528 (3)
C4—C5 1.492 (3)
C6—C8 1.508 (3)
C6—C7 1.536 (3)

C1—O1—C4 106.04 (15)
O1—C1—C6 108.16 (16)
O1—C1—C2 104.31 (15)
C6—C1—C2 115.54 (16)
C1—C2—C3 103.44 (16)
C2—C3—C4 105.39 (17)
O1—C4—C5 108.59 (18)
O1—C4—C3 104.75 (15)

C5—C4—C3 115.95 (19)
C8—C6—C1 109.90 (15)
C8—C6—C7 109.65 (16)
C1—C6—C7 111.29 (17)
O2—C8—O3 123.42 (18)
O2—C8—C6 119.73 (17)
O3—C8—C6 116.84 (18)

Table 2
Hydrogen-bond geometry (Å, �).

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

O3—H3� � �O2i 0.84 1.80 2.630 (2) 170

Symmetry code: (i) �xþ 2;�yþ 1;�zþ 1.

All H atoms could be located in difference Fourier maps. However,

as the crystal was not of the best quality (Rint = 0.117), they were

included in calculated positons and treated as riding atoms: O—H =

0.84 Å with Uiso(H) = 1.5Ueq(O), and C—H = 0.98–1.00 Å with

Uiso(H) = 1.5 or 1.2Ueq(C).

Figure 1
The molecular structure of (Rac-II), showing the crystallographic atom-
numbering scheme and with displacement ellipsoids drawn at the 30%
probability level.

Figure 2
The crystal packing of (Rac-II), viewed down the a axis. O—H� � �O
hydrogen bonds are shown as dashed lines. H atoms not involved in
hydrogen bonding have been omitted for clarity. [Symmetry code: (i)
2 � x, 1 � y, 1 � z.]

2



Data collection: X-AREA (Stoe, 2005); cell refinement: X-AREA;

data reduction: X-RED32 (Stoe, 2005); program(s) used to solve

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

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

PLATON (Spek, 2003); software used to prepare material for

publication: SHELXL97.
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