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Abstract

A double Heck reaction is the key step in a straightforward and versatile synthesis of nitrogen-rich macrocycles, including one which X-ray crystallography has revealed forms a tube-like structure.
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            3,5) ppm. 13C NMR (100 MHz, CDCl3): δ = 20.2 (CH3CHCH3), 23.2 (CH3CHCH3), 28.8 (CH3
            CHCH3), 38.2 (CH2NHCO), 52.2 and 54.7 (ArCH2NH and PhCH2NH), 63.6 (NCHCH2), 120.8 (NHCOCH=CHAr), 127.4 (C
            PhH), 127.9 (C
            Ar3,5H), 128.7 and 129.6 (C
            PhH), 129.7 (C
            Ar2,6H), 134.1 (C
            ArCH=CH), 139.0 (NHCOCH=CHAr), 140.3 and 141.9 (C
            ArCH2N and C
            PhCH2N), 164.9 (NHCO) ppm. MS (FAB/+): m/z (%): 669 (55) [M + H+], 334 (5) [M+/2]. HRMS (FAB/+): m/z calcd for C44H53N4O2: 669.4169; found: 669.4185 [M + H+]. Anal. Calcd (%) for C44H52N4O2 (668.41): C, 79.00; H, 7.84; N, 8.38. Found: C, 78.94; H, 7.79; N, 8.28.
[bookmark: RS02006ST-19]19  
            
Crystal Data for 21.
            

C30H36N4O2·0.5H2O, M = 493.64, monoclinic, P21 (no. 4), a = 11.5469 (5), b = 17.6488 (8), c = 13.8139 (6) Å, β = 107.469 (4)°, V = 2685.3 (2) Å3, Z = 4 (two independent molecules), D
            c = 1.221 g cm-3, µ(Cu-Kα) = 0.622 mm-1, T = 173 K, colorless blocks, Oxford Diffraction Xcalibur PX Ultra diffractometer; 9511 independent measured reflections, F
            2 refinement, R1 = 0.033, wR2 = 0.079, 8661 independent observed absorption-corrected reflections [|F
            o| > 4σ(|F
            o|), 2θmax = 142°], 688 parameters. The absolute structure of 21 was determined by a combination of R-factor tests [R1+ = 0.0326, R1- = 0.0327] and by use of the Flack parameter [x
            + = +0.07 (13), x
            - = +0.93 (13)]. The included water molecule is disordered over two positions, and though the hydrogen atoms for the major (ca. 83%) occupancy site were located from a ΔF map, this disorder means that they must be treated with caution. Additionally, the presence of more than one site for the water oxygen atom means that the hydrogen bonds involving this included water can only be taken as indicative. Whilst it is clear that the N(7) proton hydrogen bonds to, and that the O(8′) carbonyl oxygen accepts a hydrogen bond from, a water molecule in this area, exactly what the distances are, and whether both bonds are ever present at the same time, are unknown. CCDC 290796.
[bookmark: RS02006ST-20]20  The most obvious conformational difference between macrocycles A and B is the orientation of the two five-membered C4N rings with respect to the macrocycle, and this difference can be described by considering the C(
            macro)-N-C-C(
            macro) torsion angles about the common bond between the C4N ring and the macrocycle. For molecule A these torsion angles are ca. -72° and -122° at N(1) and N(18), respectively, whilst for molecule B the corresponding angles are ca. -148° and -136°, respectively.
[bookmark: RS02006ST-21]21  These aryl-alkenyl-amide ‘sides’ are noticeably non-planar, the constituent C9NO atoms being coplanar to within only ca. 0.28 and 0.13 Å for the N(7) and N(24) units in molecule A, and ca. 0.22 and 0.29 Å for the corresponding units in molecule B.
[bookmark: RS02006ST-22]22  The water molecule is disordered over two positions, the major (ca. 83%) occupancy orientation being shown in Figure 
   [3]
  and used for the hydrogen bonding geometries.
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