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N-[6-(Hydroxymethyl)pyridin-2-yl]-2,2
propanamide

In the title compound, C;{H;(N,O,, inversion-related mol-
ecules form an O—H---O and N—H- - -O hydrogen-bonded
dimer. The hydrogen bonds generate rings of motifs R}(6) and
R3(10). Weak m—7 interactions between the dimers stabilize
the crystal packing.

Comment

Hydrogen bonding and r stacking interactions are the two key
forces in natural and artificial molecular recognition (Lehn,
1995; Jeffery & Saenger, 1995; Papadopoulou et al, 1995;
Hamilton, 1995). This concept is vital in the design of new-
generation drugs, in new crystal material designs and in the
creation of new artificial catalysts for chemical reactions. It is
also an effective method of creating novel structures of
molecular self-assemblies (Lehn et al., 1992). We have
previously reported (Goswami, Ghosh et al., 1999; Goswami,
Mabhapatra et al., 1999; Goswami, Ghosh & Dasgupta, 2000;
Goswami et al., 2001) the design and synthesis of a number of
artificial receptors for molecular recognition of important
biological substrates in the solution phase. We are also inter-
ested in the design of supramolecular structures in the solid
phase, in search of novel motifs of hydrogen bonds in simple
crystal engineering involving functionalized organic and
heterocyclic compounds (Alkorta et al., 2002; Alvarez-Rua et
al.,2004), including the new dimers of heterocycles. We report
here the crystal structure of the title compound, (I).
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The bond lengths and angles in (I) (Table 1) are within
normal ranges (Allen et al., 1987) and agree with the corre-
sponding values in related structures (Goswami, Ghosh et al.,
1999; Goswami, Mahapatra et al., 1999). The pyridine ring is
planar within £0.008 (2) A (Fig. 1). The hydroxymethyl group
is twisted away from the pyridine ring, the O1—C6—C5—C4
torsion angle being 112.2 (2)°. The mean plane through atoms
N2, 02, C8 and C9 makes a dihedral angle of 6.5 (1)° with the
pyridine plane.

The molecules are linked together to form a dimer by O1—
H1A---N1' and N2—H2A- --O1' hydrogen bonds [symmetry
code: (i) 1 — x,1 — y, 1 — z], involving the hydroxy group and
pyridine and amide N atoms (Table 2 and Fig. 2). In the dimer,
the hydrogen bonds generate two R}(6) rings and one R3(10)
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Figure 1

The structure of (1), showing 50% probability displacement ellipsoids and
the atom-numbering scheme.

ring motif (Bernstein ef al., 1995). Interestingly, the hydroxy
group is not involved in forming a five-membered intramole-
cular hydrogen-bonded ring by participation of the hydroxy
group and pyridine N atom, but the hydroxy group in (I) acts
as a hydrogen-bond donor (to the pyridine N atom) as well as
an acceptor, with its lone pair (for the pyridine amide NH
group) forming the dimer (Fig. 2). Thus each dimer is stabi-
lized by forming two identical intermolecular hydrogen-
bonded six-membered rings separated by a large ten-
membered ring flexible enough to accommodate the benzylic
methylene group. Interestingly, the formation of this type of
hydrogen-bonded dimeric structure is also observed in the
crystal structure of 2-acetylamino-6-methylpyridine N-oxide
(Goswami, Ghosh et al., 1999; Goswami, Ghosh & Mukherjee,
2000), where the two six-membered rings are formed by
intermolecular hydrogen bonds involving the N-oxide, amide
NH and methyl groups.

The stability in the molecular packing is achieved by the
stacking interaction of the two pyridine rings. The dimers are
arranged in such a way that the pyridine rings of the molecules
at (x,y,z)and (—x,1 — y, 1 — z) are stacked 3.488 (1) A apart
[centroid—centroid distance is 3.863 (1) A], indicating weak 77—
7 interactions (Fig. 3).

Experimental

2-Pivaloylamino-6-methylpyridine, a low melting solid, was mixed
thoroughly with a stoichiometric amount of selenium dioxide
(Goswami & Adak, 2003) in a conical flask and was oxidized under
microwave radiation at 450 W for 25 min. The solid was dissolved in
chloroform, filtered and passed through a pad of celite. After
evaporation of the solvent in a rotary evaporator, the crude mixture
(containing 2-pivaloylamino-6-formylpyridine as the major product
along with 2-pivaloylamino-6-hydroxymethylpyridine as a minor
product) was treated with NaBH, in ethanol to obtain the title
compound, which was purified by silica gel column chromatography
(m.p. 390-393 K). Single crystals were obtained by slow evaporation
of a chloroform-methanol (95:5) solution.

Figure 2

Aview of the O—H- - -N and N—H- - -O hydrogen-bonded dimer. Atoms
with the suffix A are generated by the symmetry operation (1 —x, 1 —y,

1—2z).

Figure 3

The packing of (I), viewed down the a axis. Hydrogen bonds are shown as
dashed lines. H atoms not involved in hydrogen bonds have been omitted.

Crystal data

C11H16N,0,

M, =208.26
Monoclinic, P2,/n

a = 68330 (6) A

b =103313 (10) A
¢ =16.1635 (15) A
B = 94.486 (2)°

V =1137.55 (18) A®
Z=4

Data collection

Siemens SMART CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.972, Tpax = 0.980

6663 measured reflections

D, =1216 Mg m™

Mo Ko radiation

Cell parameters from 2858
reflections

0 =23-28.3°

©n=0.09 mm~

T=293(2)K

Block, yellow

0.48 x 0.28 x 0.24 mm

1

2584 independent reflections
1929 reflections with 7 > 20([)

Rin = 0.022
Omax = 27.5°
h=-8—>38
k=-13—->9
[=-20— 20
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Refinement

Refinement on F?

R[F? > 20(F%)] = 0.053

wR(F?) = 0.146

S =1.08

2584 reflections

167 parameters

H atoms treated by a mixture of
independent and constrained

w = 1/[0*(Fy?) + (0.0605P)*
+0.3411P]
where P = (F,” + 2F.2)/3
(A/0)max <0.001
Appax = 022 € A3
Apmin = —0.19 ¢ A3

refinement
Table 1
Selected geometric parameters (A, °).
N1—Cl 1334 (2) N2—Cl 1.407 (2)
N1—C5 1345 (2) C6—01 1.418 (3)
N2—C8 1362 (2) 02—C8 1211 (2)
Cl1—N1-C5 118.45 (15) Cl11-C9—-C12 109.9 (2)
C8—N2—-C1 129.17 (16) C11—-C9—-C10 109.9 (2)
02—C8—N2 122.54 (17) C12—-C9—-C10 109.08 (18)
N2—C8—C9 115.01 (16) C11—C9—C8 108.82 (16)
C8—N2—-C1—-C2 -7.1 (3) 01-C6—C5—-C4 1122 (2)
N2—-C1-C2—-C3 178.94 (18) C1—-N2—-C8—-02 4.6 (3)
Table 2
Hydrogen-bond geometry (A, °).
D—H A D—H H--A DA D—H A
Ol1—H1A4---NI! 0.89 (3) 2.07 (3) 2.855 (2) 146 (3)
N2—H24. -0 0.84 (2) 222 (2) 3.007 (2) 157 (2)
C2—H2...02" 0.92 (2) 227 (2) 2.862 (2) 122 (2)

Symmetry codes: (i) —x + 1, —y + 1, —z 4+ 1; (ii) x, y, z.

Methyl H atoms were placed in calculated positions and
constrained to ride on their carrier atoms [C—H = 0.96 A and
Uiso(H) = 1.5U.q(C)]. The remaining H atoms were located in a
difference map and refined isotropically. For refined H atoms, O—H =
0.89 (3) A, N—H = 0.84 (2) A and C—H = 0.92 (2)-1.00 (2) A.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL, PARST (Nardelli,
1995) and PLATON (Spek, 2003).

SPG and SD thank the CSIR and DST, Government of
India, for financial support. The authors thank the Malaysian
Government and Universiti Sains Malaysia for research grant
R&D No. 304/PFIZIK/670011.

References

Alkorta, 1., Elguero, J., Goswami, S. P. & Mukherjee, R. (2002). J. Chem. Soc.
Perkin Trans. 2, pp. 894-898.

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19.

Alvarez-Rua, C., Garcia-Granda, S., Goswami, S. P, Mukherjee, R., Dey, S.,
Claramunt, R. M., Santa Maria, M. D., Rozas, 1., Jagerovic, N., Alkorta, I. &
Elguero, J. (2004). New J. Chem. 28, 700-707.

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem.
Int. Ed. Engl. 34, 1555-1573.

Goswami, S. P & Adak, A. K. (2003). Synth. Commun. 33, 475-480.

Goswami, S. P, Ghosh, K. & Dasgupta, S. (2000). J. Org. Chem. 65, 1907-1914.

Goswami, S. P,, Ghosh, K., Mahapatra, A. K., Nigam, G. D., Chinnakali, K. &
Fun, H. K. (1999). Acta. Cryst. C55, 579-581.

Goswami, S. P, Ghosh, K. & Mukherjee, R. (2000). Supramol. Chem. 11, 191—
199.

Goswami, S. P, Mahapatra, A. K., Ghosh, K., Nigam, G. D., Chinnakali, K. &
Fun, H.-K. (1999). Acta. Cryst. C55, 87-89.

Goswami, S. P, Mahapatra, A. K. & Mukherjee, R. (2001). J. Chem. Soc.
Perkin Trans. 1, pp. 2717-2726.

Hamilton, A. D. (1995). Guest Editor, Molecular Recognition, Symposia-in-
Print, No. 56. Tetrahedron, 51, 343-635.

Jeffery, G. A. & Saenger, W. (1995). Hydrogen Bonding in Biological
Structures. New York: Springer-Verlag.

Lehn, J. M. (1995). Supramolecular Chemistry. Weinheim/New York/Basel/
Cambridge/Tokyo: VCH.

Lehn, J. M., Mascal, M., DeCian, A. & Fischer, J. (1992). J. Chem. Soc. Perkin
Trans. 1, pp. 461-467.

Nardelli, M. (1995). J. Appl. Cryst. 28, 659.

Papadopoulou, M. V., Goswami, S. P. & Hamilton, A. D. (1995). J. Heterocycl.
Chem. 32, 675-681.

Sheldrick, G. M. (1996). SADABS. University of Gottingen, Germany.

Sheldrick, G. M. (1997). SHELXTL. Version 5.1. Bruker AXS Inc., Madison,
Wisconsin, USA.

Siemens (1996). SMART and SAINT. Siemens Analytical X-ray Instruments
Inc., Madison, Wisconsin, USA.

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Acta Cryst. (2005). E61, 0105—-0107

0107

Goswami et al. + Cy1H;N,O,



	mk1

