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(E)-2-[(2-Morpholinoethylimino)methyl]phenol

The title compound, C;3HgsN,O,, exists in the enol-imine
tautomeric form with a strong intramolecular O—H---N
hydrogen bond [O- - -N = 2.5795 (18) A], and the morpholine
ring adopts an almost perfect chair conformation.

Comment

Schiff bases are widely used as ligands in the field of coordi-
nation chemistry (Calligaris & Randaccio, 1987) and they are
important in diverse areas of chemistry because of their
biological activities (Lozier et al., 1975; Garnovskii et al., 1993;
Costamagna et al., 1992; Walsh & Orme-Johnson, 1987).
o-Hydroxy Schiff bases derived from the reaction of
o-hydroxyaldehydes with aniline have been extensively
examined (Stewart & Lingafelter, 1959; Calligaris et al., 1972;
Maslen & Waters, 1975). N-Substituted o-hydroxyimines have
been reported to display thermochromism and photo-
chromism in the solid state by H-atom transfer from the
hydroxy O atom to the N atom (Hadjoudis et al., 1987; Xu et
al., 1994).
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There are two types of intramolecular hydrogen bonds in
Schiff bases, viz. keto—amine (N—H---O) and enol-imine
(N---H—O) tautomeric forms. In the title compound, (I), it is
seen that the enol-imine tautomer is favoured over the keto—
amine tautomer. o-Hydroxy Schiff bases have been observed
previously in the keto form (Hokelek et al., 2000; Kosar et al.,
2004), in the enol form (Unver et al., 2002; Odabasoglu et al.,
2005) or in enol/keto mixtures (Nazir et al., 2000) by means of
H-atom transfer.

The molecular structure of (I) is shown in Fig. 1. Selected
bond lengths and angles are listed in Table 1. The C1—01 and

Figure 1
A view of (I), showing 50% probability displacement ellipsoids. The
dashed line indicates a hydrogen bond.
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C7—N1 bond lengths verify the enol-imine form of (I), and
these distances are similar to other values reported in the
literature [1.357 (2) and 1.287 (2) A (Albayrak er al., 2005);
1.346 (4) and 1.270 (5) A (Sahin et al., 2005)].

There is a strong intramolecular O—H- - -N hydrogen bond
in (I) (Table 2), which is a common feature of o-hydroxy-
salicylidene systems (Filarowski et al., 2003; Y1ldiz et al., 1998).

The morpholine ring in (I) adopts an almost perfect chair
conformation, with a total puckering amplitude of Ot =
0.5747 (15) A (Cremer & Pople, 1975). The bond distances
and angles in the morpholine rings are as expected.

Experimental

Compound (I) was prepared by refluxing a mixture of a solution
containing salicylaldehyde (0.5 g 4.1 mmol) in ethanol (20 ml) and a
solution containing 4-(2-aminoethyl)morpholine (0.53 g 4.1 mmol) in
ethanol (20 ml). The reaction mixture was stirred for 1 h under reflux.
The resulting yellow precipitate was filtered off and crystals of (I)
suitable for X-ray analysis were obtained from ethyl acetate by slow
evaporation (yield 93%, m.p. 318-319 K).

Crystal data

C3HsN,0O, Mo Ko radiation

M, =234.29 Cell parameters from 8146
Orthorhombic, P2,2,2, reflections
a=58324(4) A 6 =18272°

b=9.1911 (6) A w=0.09 mm™*
c=23.042(2) A T =100 K

V =123517 (17) A3 Prism, yellow
Z=4 0.60 x 0.52 x 0.42 mm
D, =1260 Mg m™

Data collection

Stoe IPDS-II diffractometer R = 0.045
w scans Omax = 26.0°
Absorption correction: none h=-7—17
6052 measured reflections k=-11—> 11
1447 independent reflections [=-25— 128

1358 reflections with I > 20([)

Refinement

w = 1/[0*(Fy?) + (0.0533P)*
+ 0.0683P]

where P = (F,” + 2F2)/3
(A/0) max < 0.001
Appax = 020 e A3
Apmin = —0.19 ¢ A3
Extinction correction: SHELXL97
Extinction coefficient: 0.063 (6)

Refinement on F?

R[F? > 20(F%)] = 0.032

wR(F?) = 0.085

S=112

1447 reflections

160 parameters

H atoms treated by a mixture of
independent and constrained

refinement

Table 1

Selected geometric parameters (A, °).

C1-01 1348 (2) C10—N2 1.460 (2)
C7—N1 1.272 (2) Cl1-02 1.420 (2)
C8—N1 1457 (2) C12—N2 1.463 (2)
C9—N2 1458 (2) Cl13—02 1.426 (2)
01—-C1-C6 121.36 (14) N2—C9—C8 110.83 (13)
N1-C7—-C6 121.62 (15) C7—N1—-C8 118.41 (14)

Table 2

Hydrogen-bond geometry (A, °).

D-H---A D-H H--A D---A D-H---A
O1—H1---N1 0.82 1.85 2.5795 (18) 148

In the absence of significant anomalous dispersion effects, 990
Friedel pairs were merged before the refinement, and the assignment
of absolute configuration is arbitrary. All H atoms (except for H7)
were positioned geometrically and treated using a riding model, fixing
the aromatic C—H distances at 0.93 A, the methylene C—H
distances at 0.97 A and the O—H distance at 0.82 A [Uso(H) =
1.2U.4(C) and 1.5U.4(O)]. Atom H7, attached to C7, was refined
independently with an isotropic displacement parameter.

Data collection: X-AREA (Stoe & Cie, 2002); cell refinement:
X-AREA; data reduction: X-RED (Stoe & Cie, 2002); program(s)
used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: ORTEP-3 (Farrugia, 1997); software used to prepare
material for publication: WinGX (Farrugia, 1999).

The authors acknowledge the Faculty of Arts and Sciences,
Ondokuz Mayis University, Turkey, for the use of the Stoe
IPDS-II diffractometer (purchased under grant F.279 of the
University Research Fund).
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