V7 =3

Pergamon

TETRAHEDRON
LETTERS

V. R. Pedireddi,*®" W. Jones,®" A. P. Chorlton* and R. Docherty”

%Department of Chemistry, University of Cambridge, Lensfield Road, Cambridge CB2 1EW, U. K.

*Zeneca Specialties, P.O. Box 42, Hexagon House, Blackley, Manchester, MA9 3DA, UK.
Received 18 February 1998; revised 11 May 1998; accepted 15 May 1998

z

Abstract: 3 5-Dinitro-4- memymcnzmc acid functions as a host accommoaatmg guest moiecules in
c

avities created due to the counling of six nmohhnnrmg molecules throuech hvdrnm‘-\n bhonding
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2,6-Dimethylnaphthalene is encapsulated within the cavity unlike naphthalene. It is thought that

the latter is not able to effectively fill the cavity. © 1998 Published by Elsevier Science Ltd. All rights
reserved.
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Both the design of materials with novel and tailor-made properties as well as the development

of methods for purifying mixtures are topics which make use of host-guest chemistry.! Examples have

critical factor in the successful preparation of a compiex is the identification of an appropriate host.

One approach to the design of suitable host molecules is through conventional organic synthetic routes

and is illustrated by the study of crown-ethers.” An alternative is the use of specific intermolecular
interactions, such as hydrogen bonds, to construct a non-covalent network as part of the recognition
process.’

Several reported crystal structures, such as trimesic acid, 1 possess large two-dimensional
voids.” However, these voids are not apparent or are reduced in the size, in the overall three

dimensional arrangement as a result of catenation or interweaving of adjacent layers. Nevertheless, if

T guest molecules of

dimension equivalent to the voids present in the layers. In other words, co-crystailisation of a host in
the presence of guest molecules may perturb the catenation of layers in the host. Indeed a recent study

by Zimmerman et al. is an example of such an effect.’ Nevertheless, the voids that are seen in the acid
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interest, therefore, is in the identification of novel host(s) with reduced cavities for smaller guests. In

this regard, systematic modification of acid 1 by replacing -COOH groups with -NO; groups (the NO,
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identification of 3,5-dinitro-4-methylbenzoic acid, 2, as a possible host. The results described here
fi

illustrat rmation of 2 with 2,6 dimethylnaph

ithlene.
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Crystallographic information for 2~ was availabie from Cambridge Structural Database.” We
re-determined the structure, however, to be confident of the H-bond geometry as the R-factor of the

reported structure was high at 14%. Acid, 2, forms a layered structure'' with elliptical voids of 7 x
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hydrogen bonds (H...O, 1.83A) and C-H...O (H...O 2.66, 2.78A). These structural features

encouraged us to attempt to co-crystallise 2 with molecules such as naphthalene, 3 and 2,6-

dimethylna

adlapiniiaiclt, <.

Figure 1: A two-dimensional arrangement of molecules of 3,5-dinitro-4-methylbenzoic acid,
2. Notice the mutual coupling of six molecules through O-H...O and C-H...O hydrogen
bonds. Unigue hydrogen bond distances, H...O, are quoted.



Acid 2 did not yield co-crystals with 3 but single crystals were readily obtained with 4 from a

methanol solution. Crystal structure determination'’

reveals that acid 2 and 4 co-crystallise in a 2:1
ratio. The packing analysis of the co-crystal indicates that acid 2 retains a motif, with a little
topological distortion,'* similar to that in pure 2, forming again two-dimensional sheets as shown in

Figure 2.
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Figure 2: Arrangement of molecules of 3,5-dinitro-4-methylbenzoic acid, 2 and 2,6-dimethyl-
naphthalene. 4 in a host-guest pattern The dashed lines represent 0...0 distance between
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carboxyl groups, H...O distances between nitro and methyl groups and C...OQ distances
between host and guest.

Further, it is evident from Figure 2 that molecules of 4 are clearly encapsulated in the voids formed
by each of six molecules of acid, 2. In particular, the host 2 and guest molecules interact through C-
H...O hydrogen bonds, with C...O distances in the range of 3.41 - 3.45A, formed between methyl and
NO, groups. It is, furthermore, interesting to note that with 4 the co-crystal is disordered. The two
different orientations have been represented in Figure 2 in open and solid patterns. The disordered

nature of 4 in the co-crystal results from the need for effective filling of void space. This observation

the cavities of the acid 2.
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