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THE X-RAY CRYSTAL STRUCTURE OF A 1:1 COMPLEX BETWEEN 1,3 1',3':4,6:4',6"-TETRA-0-METHYLENE-
-2,2':5,5"-BIS~0-0XYDIETHYLENEDI~D-MANNITOL AND WATER
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In the crystalline complex referred to in the title, the host molecule RO-1
has crystallographic C2 symmetry with the hydrogen bonded guest water molecule
gtraddling the two-fold axis.

Previously, we have reported on the preparation of the 22-crown-6 derivative DD-1 which
incorporates two 1,3 4,6-d1-O-methylene-D-mannito] residues into its constitution and commented
on the extremely weak complexes 1t forms with RNH3+ 1ons 1n solutlon.1 in view of recently
acquired knowledge on the solld2 and solutton3 state structures of some 1 1 complexes between
organic cations of this type and 20-crown-6 derivatives incorporating elther one 1,3.4,6-di-0-
methylene-D-mannitol residue or one 1,3:4,6-d1-0-benzylidene~D-mannitol residue, 1t 1s tempting

to suggest that this observation reflects the reduced basicity ot

of the four macrocyclic
oxygen atoms (0*) directly bonded to the 1,3-dioxan rings in DD-1. Thus, 1t came as a
surprise to us to learn that when DD-1 1s recrystallised from 95% aqueous ethanol, a crystall-
ine 1 1 complex with water can be i1solated, Moreover, the X-ray structural analysis (Figure
1) of this complex reveals that in the crystalline state DD-1 adopts a conformation with C
symmetry and 1s hydrogen bonded through two of its 0 atoms to the Cé-symmetrlcally located
water molecule. It 1s also significant that DD-1 forms (0O—H-:--0) hydrogen bonds with a
water molecule whose oxygen atom does not act as an electron donor atom towards an electro-
philic group somewhere else 1n the structure. in previously discusseds-7 crystalline com-
plexes between crown ethers and water molecules, X-ray crystallography has revealed that
interactions tnvoalving the oxygen atom of the water molecule with electropositive centres
possibly enhance the ability of the water molecule to form (0—H-+-+0) hydrogen bonds to the
crown ethers. This 1s the situation, for example,5 in the case of (z) [Ba(plcrate)
d1benzo-24-crown 8 H 0] 6a (z2) [monoaza-18-crown=-6.HC1.H 0] 6b (z22) [3,3'-1,1'-(b1-2-naphthol).
21-crown -5.H 0] (LU) (s)- PhCHMeNHBCIoh .bis-(1,b4 3,6- dlanhydro-D-mannltoIo) -30-crown-10.

H 0] and (v) [(LlI) .18,18'=spirobi=(19-crown=-6) . 4H 0] The nature and the orientation
of the binding of the water molecule in the crystalllne [22 l.HZO] complex suggests that

DD-1 might be an i1deal chiral host molecule for adduct formatlon7 to transition and post-

transition metal complexes contatning aqua Ingands.8

We are grateful to Dr. D.A Laidler for preparing the sample of DD-1 from which hydrated
single crystals suitable for X-ray crystallography were obtained. Since this communication
was submitted, an interesting publlcatlon9 describing the 'encircling of water by crown

compounds' has come to our attention.
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Figure 1. The X-ray crystal structure of DD-1. Crystals of DD-1-H,0 obtained from 95%
aqueous ethanol are orthorhombic, space group 2221, a = 9.917(1), b = 15.223(2), ¢ = 18.678(4)
ﬂ, U = 2820 33, Z = &, 0f the 1092 independent reflections (8 ¢ 580) measured on a
diffractometer using Cu-K_ radiation, 30 were classified as unobserved. The structure was
solved by direct methods and refined anisotropically to give a current R = 0.032. The molecule
has crystallographic C, symmetry with the water molecule straddling the two-fold axis. The
position of the water hydrogen atom was clearly resolved in a difference electron density map
and was refined i1sotropically. Bond lengths (R) in the polyether chains of DD-1  1.411(4),
€(15)-0(16) to 1.423(3), 0(19)-C(5') and 1.476(5), C(14)-C(15) to 1.527(k), C{7)-C(12)  Bond
angles (°) at 0 atoms 113.2(3), 0(16) to 116 4(2), 0(13). Torsional angles () (0-C-C-0 and
C-C-0-C) associated with the 22-membered ring are shown beside the relevant C-C and C-0 bonds
in the structure. Angle (°) between the mean planes of the dioxan rings (1/6) - (7/12), 77.
Hydrogen bond distances, R[Q«.:.. 018, R[H. -0]R, angles (9g and eﬁ) between COC planes and

(a) 00 vector and (b) HO vector, O—H-+- 0 angle (°) at the H atom [0(13) - 0(20)], 2 82
(+—0(13)1, 1.96, (a) 26.3, (b) 22.8, H, 163.
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