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The structure of n-octanol, C8H17OH, at 150 K consists of

in®nite hydrogen-bonded chains forming a ribbon parallel to

the b axis.

Comment

The low-molecular-weight aliphatic monoalcohols are liquid at

room temperature. Methanol (CH3OH; Allan et al., 1998),

ethanol (C2H5OH; JoÈ nsson, 1976; Allan & Clark, 1999) and

cyclobutanol (C4H10OH; McGregor et al., 2003) form planar

hydrogen-bonded ribbons in the solid state, while the bulkier

tertiary butanol [(CH3)3COH; Steininger et al., 1989] forms

threefold helical hydrogen-bonded chains. At ambient pres-

sure, phenol also forms threefold helical chains, while at

0.16 GPa and just above its normal melting point (313 K), it

forms planar ribbons (Allan et al., 2002). As part of a

programme aimed at simplifying the growth of crystals from

materials which are liquid at room temperature, we have

looked at n-heptanol (C7H15OH) and n-octanol (C8H17OH).

n-Heptanol could only be zone-crystallized, by a modi®cation

of the Bridgman technique (Bridgman, 1925), to an unindex-

able polycrystalline mass. n-Octanol, (I), was obtained as `fair

quality' single crystals accompanied by small satellite crystals.

A previous examination of n-octanol crystals (Dunoyer &

Ribaud, 1951) reported, on the basis of Debye±Scherrer

photographs, a low-symmetry form just below the melting

point, passing to an hexagonal form (a = 4.468 AÊ , c = 7.282 AÊ ;

ice I has a = 4.5 AÊ and c = 7.3 AÊ ) between 248 and 215 K, after

which the original low-symmetry cell reappeared.

In the present experiment, n-octanol was grown as a single

crystal just below its melting point, and the temperature was

then lowered to 150 K at a rate of 360 K per hour. There was

no evidence of a phase transition.

In the low-temperature and ambient-pressure form of

ethanol, the molecules form hydrogen-bonded ribbons, with

the methyl group oriented somewhat towards the hydrogen-

bonded backbone. This leads to a narrow ribbon with strained

hydrogen-bonding angles. At ambient temperature and

3.0 GPa, the methyl groups of ethanol are coplanar with the

backbone, lying fully extended on alternate sides. In n-octanol,

the aliphatic chains are also coplanar, with the hydrogen-

bonded backbone forming in®nite wide ribbons parallel to the

b axis. These ribbons pack side-by-side, with the terminal ethyl
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groups parallel and in close contact, forming sheets of mole-

cules.

Experimental

A single crystal of (I), which is a liquid at room temperature, was

grown by keeping the compound under a cold nitrogen stream at just

below its melting point, and slowly moving a small liquid zone up and

down the sample. The temperature was then lowered for the main

data collection.

Crystal data

C8H18O
Mr = 130.23
Monoclinic, P21=n
a = 4.2065 (2) AÊ

b = 5.1845 (2) AÊ

c = 38.9371 (18) AÊ

� = 91.723 (2)�

V = 848.78 (7) AÊ 3

Z = 4

Dx = 1.019 Mg mÿ3

Mo K� radiation
Cell parameters from 1584

re¯ections
� = 5±27�

� = 0.06 mmÿ1

T = 190 K
Cylinder, colourless
0.80 � 0.30 � 0.30 mm

Data collection

Nonius KappaCCD area-detector
diffractometer

! scans
Absorption correction: multi-scan,

DENZO and SCALEPACK
(Otwinowski & Minor, 1997)
Tmin = 0.75, Tmax = 0.98

11 803 measured re¯ections

1854 independent re¯ections
1011 re¯ections with I � 2�(I)
Rint = 0.042
�max = 27.4�

h = ÿ5! 5
k = ÿ6! 5
l = ÿ49! 50

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.125
wR(F 2) = 0.157
S = 0.99
1854 re¯ections
82 parameters

H-atom parameters constrained
w = 1/[�2(F) + 0.062 + 0.164P],

where P = [max(Fo
2, 0) + 2Fc

2]/3
(�/�)max = 0.001
��max = 0.45 e AÊ ÿ3

��min = ÿ0.42 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC2 1.4352 (19)
C2ÐC3 1.511 (2)
C3ÐC4 1.530 (2)
C4ÐC5 1.524 (2)

C5ÐC6 1.526 (2)
C6ÐC7 1.524 (2)
C7ÐC8 1.526 (2)
C8ÐC9 1.518 (3)

O1ÐC2ÐC3 108.99 (14)
C2ÐC3ÐC4 112.43 (14)
C3ÐC4ÐC5 113.66 (14)
C4ÐC5ÐC6 113.79 (14)

C5ÐC6ÐC7 114.18 (15)
C6ÐC7ÐC8 113.72 (15)
C7ÐC8ÐC9 113.58 (15)

The `multi-scan' corrections applied by DENZO and SCALE-

PACK (Otwinowski & Minor, 1997) will also contain a contribution

due to changes in the illuminated volume of the cylindrical sample.

All H atoms were seen in a difference electron-density map. The

hydroxyl H atom was placed as found, and the others were placed

geometrically with Uiso values related to the adjacent atoms. The H

atoms were initially re®ned with soft restraints on the bond lengths

and angles to regularise their geometry (CÐH = 0.93±98 AÊ ) and

Uiso(H) values of 1.2±1.5 times Ueq of the adjacent atom, after which

they were re®ned with riding constraints.

Data collection: COLLECT (Nonius, 1998); cell re®nement:

DENZO and SCALEPACK; data reduction: DENZO and

SCALEPACK (Otwinowski & Minor, 1997); program(s) used to

solve structure: SIR92 (Altomare et al., 1994); program(s) used to

re®ne structure: CRYSTALS (Betteridge et al., 2003); molecular

graphics: CAMERON (Watkin et al., 1996); software used to prepare

material for publication: CRYSTALS.
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Figure 2
A packing diagram for (I), viewed along the a axis. The molecules are
linked into ribbons by hydrogen bonds (dashed lines).

Figure 1
The title compound, with displacement ellipsoids drawn at the 50%
probability level. H atoms are of arbitrary radii.
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