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In the crystatlzne complex referred to zn the tztle, the host molecule Q&L 
has crystallographu? Cp symmetry wzth the hydrogen bonded guest water molecule 
straa?iZzng the two-fold axm. 

Previously, we have reported on the preparation of the 22-crown-6 derlvatcve ok-1 which 

Incorporates two 1,3 4,6-dr-O-methylene-B-mannttol residues into Its constitution and commented 

on the extremely weak complexes It forms with RNH3+ ions in solution.’ In view of recently 

acquired Knowledge on the solid2 and solutron 
3 state structures of some 1 1 complexes between 

organic cations of this type and 20-crown-6 derivatives Incorporating either one 1,3.4,6-dr-0- 

n-ethylene-B-mannltol residue or one 1,3:4,6-dl-O-benzylldene-D-mannltol resrdue, it IS tempting 
-2,4 

to suggest that this observation reflects the reduced bascclty of the four macrocycl ic 

oxygen atoms (O*) directly bonded to the 1,3-droxan rings In @-l_. Thus, it came as a 

surprise to us to learn that when @-1 IS recrystalllsed from 35% aqueous ethanol, a crystall- - 

ine 1 1 complex with water can be Isolated. Moreover, the X-ray structural analysts (Figure 

1) of this complex reveals that In the crystalline state en-1 adopts a conformation with C2 
* 

symmetry and IS hydrogen bonded through two of Its 0 atoms to the C2-symmetrical ly-located 

water molecule. It IS also significant that @-l forms (O-H*.*.O) hydrogen bonds with a 

water molecule whose oxygen atom does not act as an electron donor atom towards an electro- 

phi 1 Ic group somewhere else In the structure. In previously discussed 
5-7 crystalline com- 

plexes between crown ethers and water molecules, X-ray crystallography has revealed that 

interactions Involving the oxygen atom of the water molecule with electroposltlve centres 

possibly enhance the ability of the water molecule to form (O-H****O) hydrogen bonds to the 

crown ethers. This IS the sltuatlon, for example,’ in the case of 

dibenzo-24-crown-8.H20],6a 

(2) [Ba(plcrate)2. 

(ZZ) [monoaza-18-crown-6.HCl .H201,6b (zzz) [3,3’-1 ,l’-(bl-2-naphthol). 

21-crown-5.H201, 6c (zu) (S)-PhCHMeNH3C104.b~s-(l,4 3,6-d Ianhydro-g-mannItolo)-jO-crcwn-10. 

H201, 6d and (u) [(L11)~.18,13’ -spy rob1 -( lg-crown-6) .4H20] .6e The nature and the orlentatlon 

of the bIndIng of the water molecule in the crystalline @-l.H20] complex suggests that 

kg-1 might be an Ideal choral host molecule for adduct formation7 to transition and post- 

transition metal complexes containing aqua Ilgands. 
3 

We are grateful to Dr. D.A Lardler for preparing the sample of ek-1 from which hydrated 

single crystals sultable for X-ray crystallography were obtalned. Since this communlcatlon 

was submltted, an Interesting publication 9 descrlblng the ‘enci rcllng of water by crown 

compounds’ has come to our attention. 
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Figure 1. The X-ray crystal structure of PC-I. Crystals of m-l-H20 obtalned from 95% 
aqueous ethanol are orthorhomblc, space group C2221, a = 9.9177i)T b = 15.223(2), c = 18.678(4) 
8, u = 2820 83, z q 4. Of the 1092 Independent reflectlons (13 4 58O) measured on a 
diffractometer using Cu-K, radlatlon, 30 were classlfled as unobserved. The structure was 

solved by direct methods and refined anlsotropically to give a current R q 0.032. The molecule 

has crystal lographic C2 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 IsotropIcally. Bond lengths (8) in the polyether chains of DQ-1 1.411(4), 

C(l5)-O(lb) to 1.423(3), O(lP)-C(5’) and 1.476(5), C(l4)-C(15) to 1.527(4), C7a)=C(l2) 
angles (O) at 0 atoms 113.2(3), O(l6) to 116 4(2), O(13). 

Bond 

Torsional angles ( ) (O-C-C-O and 

C-C-O-C) associated with the 22-membered ring are shown beside the relevant C-C and C-O bonds 
In the structure. Angle (O) between the mean lanes of the dloxan rings (l/6) - (7/12), 77. 
Hydrogen bond distances, R[O.....O]fl, R[H. ~01 B angles (B. and 0:) between COC planes and 
(a) 00 vector and (b) HO vector, D-H*** 0 angl: (O) at the H atom [0(13) - 0(20)], 2 82 

h+O(13)1, 1.96, (a) 26.3, (b) 22.8, H, 163. 
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