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Cylopentylamine monohydrate

The crystal structure of cylopentylamine monohydrate,
CsH;1N-H,O0, is composed of molecular chains of alternating
cyclopentylamine and water molecules which are linked by
O—H:--O and O—H- - -N hydrogen bonds. These chains are
parallel to the monoclinic b axis and they are bridged by
weaker O- - -H—N contacts, forming hydrogen-bonded layers
of molecules parallel to (100).

Comment

The crystal structure of cylopentylamine monohydrate, (I),
was determined at 205 K (just below the ~215 K melting
point) as part of a series of studies on the structural behaviour
of prototypical hydrogen-bonded molecular systems at
conditions of either non-ambient temperature or pressure. It
crystallizes in the monoclinic space group P2;/c with one
cyclopentylamine molecule and a single water molecule in the
asymmetric unit (Fig. 1).
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The water molecules are linked by O—H---O hydrogen
bonds, forming the backbone of molecular chains which run
parallel to the b axis, while O—H---N hydrogen bonds link
the cyclopentylamine molecules to this backbone in an alter-
nating sequence (Fig. 2 and Table 1). The lengths of these
hydrogen bonds are fairly similar, while the weaker O—H- - -N
hydrogen bond is correspondingly less linear. Significantly
weaker O---H—N contacts bridge neighbouring molecular
chains, forming slabs of molecules parallel to (100) (Fig. 3).
One of these O- - -N distances is marginal.

Experimental

The sample of cyclopentylamine monohydrate was prepared from
anhydrous starting material (of 99% purity, as received from Aldrich)
and placed in a sealed glass capillary tube with an internal diameter of
ca 0.2 mm. The sample was cooled using an Oxford Cryosystems low-
temperature device (Cosier & Glazer, 1986) until crystallization was
observed. The temperature was then cycled between 180 and 215 K,
and the capillary successively translated through the gas stream, so
that the sample was partially remelted and the number of crystallites
reduced. The final sample, at 205 K, was composed of a small number
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Figure 1
The asymmetric unit of (I), showing 30% probability displacement
ellipsoids.

Figure 2

The hydrogen-bonded molecular chains of (I), viewed perpendicular to
(101). The O—H- - -O and O—H- - -N hydrogen bonds are shown as light
dotted lines and heavy dashed lines, respectively.

Figure 3
The packing of (I), viewed along the b axis. The O—H---O and O—
H- - -N hydrogen bonds are shown as dashed lines.

of crystals and the reflections from the largest of these were indexed
and their intensities subsequently used for structure solution.

Crystal data

CsH;;N-H,0

M, = 103.16
Monoclinic, P2, /c
a=12969 (4) A
b=47125(13) A
¢ =11.005 (3) A

B =102.614 (17)°
V =656.4 (3) A’
Z=4

D, = 1.044 Mg m™>

Data collection

Bruker SMART diffractometer

@ and o scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 2004)
Tnin = 0.35, Tiax = 0.99

5211 measured reflections

Synchrotron radiation
A= 06813 A
Cell parameters from 445
reflections
0 = 8-43°
©n=0.07 mm~
T=205K
Cylinder, colourless
0.20 x 0.10 (radius) mm

1

875 reflections with 1 > 20(1)
Riy = 0.051

Bpax = 27.5°
h=-17— 17
k=—6—6

I=—-14 - 14

1573 independent reflections

Refinement

Refinement on F

R[F? > 20(F%)] = 0.056

wR(F?) = 0.054

§=113

875 reflections

76 parameters

H atoms treated by a mixture of
independent and constrained

Modified Chebychev polynomial
(Watkin, 1994; Prince, 1982) with
the coefficients 2.88, —1.06, 1.90

(A/0)may = 0.001

APmax = 025 ¢ A3

ApPmin = —0.16 ¢ A3

refinement
Table 1 .
Hydrogen-bond geometry (A, °).
D—H---A D—H H---A D---A D—H---A
O1—HI-- N1 0.82 (1) 2.01 (1) 2.821 (2) 172 2)
Ol1—H2.--01' 0.82 (1) 2.00 (1) 2.820 (1) 178 (3)
N1—HI11...01" 0.89 (1) 235 (1) 3.137 (2) 148 (2)
N1—HI12.-.01% 0.89 (1) 255 (1) 3426 (2) 166 (2)

Symmetry codes: (i)
—x+2,-y+1,—z+2.

—x+2,y+L—z+% () —x+2,-y, —z+2 (i)

H atoms attached to C atoms were placed in idealized positions
(C—H = 0.96-1.00 A) and allowed to ride on their parent atoms. H
atoms attached to N and O atoms were located in a difference map
and restrained to idealized distances and angles [N—H = 0.90 (1) A,
O—H = 082 (1) A and O—H—O = 104 (1)°]. All H atoms were
constrained so that Uj,(H) values were equal to 1.2U., of their
respective parent atoms.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT;
data reduction: SAINT (Bruker, 2003); program(s) used to solve
structure: SIR92 (Altomare et al., 1994); program(s) used to refine
structure: CRYSTALS (Betteridge et al., 2003); molecular graphics:
CAMERON (Watkin et al., 1996); software used to prepare material
for publication: CRYSTALS and PLATON (Spek, 2003).
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during the experiment on station 9.8 at SRS. We also thank the
EPSRC for funding both this project and DRA’s Advanced
Research Fellowship.
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