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Molecules of the title compound, C9H15NO3, form a two-

dimensional hydrogen-bonded network, via O—H� � �O and

N—H� � �O interactions, which runs parallel to the bc plane. In

this structure, neither the carboxylic acid groups nor the

carbamoyl groups are involved in dimer formations.

Comment

The title compound, (I), is used as an intermediate in the

synthesis of biologically active heterocycles (LaRoche &

Helmers, 2004). A search of the Cambridge Structural Data-

base (Version 5.26; Allen, 2002) reveals that there are 11

structures of 1,1-disubstituted cyclohexane with a carboxylic

acid group as one of the substituents. Of these, only three

contain 1-cyclohexanecarboxylic acid itself. The remaining

structures each contain an amino group (as the second

substituent), with further attached groups on the amino N

atom. There are no structures similar to 1-(carbamoyl-

methyl)cyclohexane.

Molecules of the title compound (Fig. 1) form a two-

dimensional hydrogen-bonded network, via O—H� � �O and

N—H� � �O interactions, which runs parallel to the bc plane.

Hydrogen-bonding associations are listed in Table 1. The

carboxylic OH group hydrogen bonds to the carbamoyl O

atom of an adjacent molecule while the amino group of that

molecule, in return, hydrogen bonds with the carbamoyl O

atom of the first molecule. These two associations form a

hydrogen-bonded ring motif [R2
2(11) graph set (Etter, 1990)]

that, when repeated, propagates the hydrogen-bonding

network in the b-axis direction. An N—H� � �O association

between the second amino H atom and an adjacent carboxyl

carbonyl O atom in the c-axis direction generates the two-

dimensional network. Interestingly, in this structure, neither

the carboxylic acid groups nor the carbamoyl groups are

involved in R2
2(8) graph-set dimer formations, with like groups

or with each other.

Experimental

Cyclohexanone (1.04 g, 10 mmol) was treated with ethyl cyano-

acetate (1.06 g, 10 mmol) in the presence of NaOH (5 ml, 10%
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aqueous solution). The resultant compound was further treated with

NaCN (0.49 g, 10 mmol) in ethanol (5 ml), and hydrolysed to obtain

the title compound. Crystals were grown from methanol.

Crystal data

C9H15NO3

Mr = 185.22
Monoclinic, P21=c
a = 13.4973 (5) Å
b = 8.0905 (2) Å
c = 8.8358 (3) Å
� = 102.627 (2)�

V = 941.53 (5) Å3

Z = 4

Dx = 1.307 Mg m�3

Mo K� radiation
Cell parameters from 2268

reflections
� = 2.9–27.5�

� = 0.10 mm�1

T = 120 (2) K
Prism, colourless
0.65 � 0.30 � 0.10 mm

Data collection

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

(SADABS; Sheldrick, 2003)
Tmin = 0.939, Tmax = 0.990

10959 measured reflections
1842 independent reflections

1627 reflections with I > 2�(I)
Rint = 0.030
�max = 26.0�

h = �16! 16
k = �9! 9
l = �10! 10

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.103
S = 1.05
1842 reflections
122 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0503P)2

+ 0.4339P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.20 e Å�3

��min = �0.25 e Å�3

Extinction correction: SHELXL97
Extinction coefficient: 0.048 (6)

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

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

O3—H3� � �O1i 0.963 (18) 1.640 (19) 2.5829 (13) 165 (2)
N1—H1� � �O1ii 0.88 2.21 3.0680 (15) 164
N1—H2� � �O2iii 0.88 2.12 2.9635 (15) 162

Symmetry codes: (i) �x; y� 1
2;

1
2� z; (ii) �x; 1

2þ y; 1
2� z; (iii) x; 1

2� y; z� 1
2.

The carboxyl H atom was located in a difference Fourier synthesis

and its positional parameters were refined. Other H atoms were

included in the refinement at calculated positions, in the riding-model

approximation, with C—H distances of 0.99 Å and N—H distances of

0.88 Å. The isotropic displacement parameters for all H atoms were

set equal to 1.25Ueq of the carrier atom.

Data collection: COLLECT (Hooft, 1998); cell refinement:

DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc-

tion: DENZO and COLLECT; 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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Figure 1
The molecular configuration and atom-numbering scheme for (I).
Displacement ellipsoids are drawn at the 50% probability level and H
atoms are drawn as spheres of arbitrary radius.
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