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N-Methylpyridin-4(1H)-ylidene donors – Method A
{4[4-(N-Methylpyridin-4(1H)-ylidene)-1,3-butadienyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 21b was obtained as a purple-blue powder (60%), m.p. 282-284 ºC. (Found: C; 73.12, H; 5.40 N; 16.25 C21H18N4O requires C; 73.60, H; 5.20, N; 16.36 %. Found: MH+ m/z 343.15484 C21H19N4O requires MH+ m/z 343.15534 Δ = 1.4 ppm). 1H NMR (d6-DMSO) δ 8.53 (d, J ca. 6.9 Hz, 2H), 7.96 (d, J 6.9 Hz, 1H), 7.81 (d, J 6.7 Hz, 1H), 7.80 (t, J 13.2 Hz, 0.5H), 7.60 (m, 1H), 7.07 (t, J 13.2 Hz, 0.5H), 6.59 (d, J 15.3 Hz. 0.5 H), 6.51 (d, J 15.3 Hz, 0.5 H), 6.29 (m, 1H), 5.64 (d, J 12.9 Hz, 0.5 H), 5.53 (d, J 12.3 Hz, 0.5H), 4.1 (s, 3H), 1.60 (s, 3H), 1.39 (s, 3H). 13C NMR (d6-DMSO) 156.5 (CQ), 154.3 (CQ), 153.2 (CQ), 153.1 (CQ), 144.7(CH), 143.5(CH), 139.9 (CH), 139.0 (CH), 125.9 (CH), 125.1 (CH), 121.7 (CH),121.5 (CH), 120.5 (CH), 118.1 (CQ), 115.8 (CQ),105.2 (CH),104.9 (CH), 92.2 (CQ), 91.8 (CQ), 46.4 (CH3), 27.6 (CH3), 27.3 (CH3). λmax (DMF) 600 log ε 4.78; (MeOH) 592; (pyridine) 670.

{4[6-(N-Methylpyridin-4(1H)-ylidene)-1,3,5-hexatrienyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 21c was obtained as a dark green powder (7%), m.p. 231-233 ºC. (Found: MH+ m/z 369.16929 C23H20N4O requires MH+ m/z 369.17099 Δ = 4.6 ppm). 1H NMR (d6-DMSO) δ 8.61 (bd t, J 6.4 Hz, 2H), 7.91 (bd t, J 6.2 Hz, 2H), 7.74 and 7.63 (2 x dd J 15.2, 11.2 Hz and 15.0, 11.3 Hz respectively, approx 2:1 in intensity, 1H), 7.41 (bd t or dd, J 13.0 Hz, 0.67H), 6.96- 6.73 (m, 1.5H), 6.59 (bd d, J 16.4 Hz, 1H), 6.42 ( bd dd, J 14.10, 11.4 Hz, 1H), 6.19 (bd ‘q’, J 13.4Hz, 1H), 5.57 and 5.46 (2 x d, J 12.6 and 12.1 Hz respectively, approx 1:2 in intensity, 1H), 4.1 (s, 3H), 1.56 and 1.37 (2 x s, approx 1:2 in intensity, 6H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax (DMF) 615 log ε 4.76; (MeOH) 600; (pyridine) 688. 

(ii) N-(2,3-Dihydroxypropyl)pyridin-4(1H)-ylidene donors – Method C.

‘{4{4-[N-(2,3-Dihydroxypropyl)pyridin-4(1H)-ylidene]-1,3-butadienyl}-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’propanedinitrile, 22b was obtained as a green powder (58%), m.p. 257-259 ºC. (Found: MH+ m/z 403.17789 C23H22N4O3 requires MH+ m/z 403.17647 Δ = 3.5 ppm). 1H NMR (d6-DMSO) two isomers, approximately 1:1, δ 8.51 (bd d, c.7 Hz, 2H), 7.96 (d, J 6.9 Hz, 1H), 7.80 (d + m, J 6.9 Hz, 1.5H), 7.65 (m, 1H), 7.09 (t, J 13.2 Hz, 0.5H), 6.50 (2 x d, J 14.8, 14.5 Hz, 1H), 6.35 (bd ‘q’, J 11.5 Hz, 1H), 5.66 (d, J 12.8 Hz, 0.5H), 5.53 (d, J 12.2 Hz, 0.5H), 5.35 (bd s, 1H, -OH), 4.96 (bd s, 1H, -OH), 4.52 (bd d, J c. 13 Hz, 1H, lower field branch of AB quartet, -NCH2), 4.22 (m, 1H, higher field branch of AB quartet, -NCH2), 3.84 (bd ‘s’, 1H, -CHOH), 3.48 (m, 1H, lower field branch of AB quartet, -CH2OH), 3.33 (m,1H, higher field branch of AB quartet, -CH2OH), 1.60 (s, 3H), 1.40 (s, 3H). 13C NMR (d6-DMSO, no quaternary resonances cited) 144.9 (CH), 144.1 (2py-CH), 143.7 (CH), 140.0 (CH), 139.2(CH), 126.0 (py-CH), 125.2 (py-CH), 122.0 (CH), 121.4 (CH), 120.5 (CH), 105.3 (CH), 105.0 (CH), 70.8 (CH), 63.3 (CH2), 62.3 (CH2), 27.6 (CH3), 27.3 (CH3). λmax (DMF) 604 log ε 4.64; (MeOH) 598; (pyridine) 662.

(iii) N-Methylpyridin-2(1H)-ylidene donors – Method A

{4[2-(N-Methylpyridin-2(1H)-ylidene)ethenyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 25a was obtained as a dark-purple powder, (96%), m.p. >300 ºC. (Found: MH+ m/z 317.13808 C19H16N4O requires MH+ m/z 317.13969; Δ = 5.1 ppm). 1H NMR (d6-DMSO) two isomers, approximately 1:1, isomer 1 δ 8.57 (d, J 6.0 Hz, 0.5H), 8.41 (d, J 7.9 Hz, 0.5H), 8.21 (t, J 7.8 Hz, 0.5H), 7.67 (dd, J 13.8,12.8 Hz, 0.5H), 7.46 (t, J 7.8 Hz, 0.5H), 6.55 (d, J 14.1 Hz, 0.5H), 5.93 (d, J 12.5 Hz, 0.5H); isomer 2 δ 8.51 (d, J 6.0 Hz, 0.5H), 8.38 (dd, J 14.4,12.1 Hz, 0.5 H), 8.07 (t, J 7.8 Hz, 0.5H), 7.79 (d, J 8.3 Hz, 0.5H), 7.41 (t, J 6.9 Hz, 0.5 H), 6.44 (d, J 14.4 Hz, 0.5H), 5.76 (d, J 12.1 Hz, 0.5H), 4.31/4.32 (2 x s, 3H), 1.67/1.45 (2 x s, 6H). 13C NMR (d6-DMSO) 176.5 (CQ), 174.8 (CQ), 161.7 (CQ), 160.4 (CQ), 153.4 (CQ), 153.2 (CQ), 145.1(CH), 144.7 (CH), 142.6 (CH), 141.7 (CH), 140.1 (CH), 123.5 (CH), 122.0 (CH), 121.2 (CH), 120.9 (CH), 118.2 (CQ), 117.6 (CQ), 116.9 (CQ), 116.6 (CQ), 115.4 (CQ), 110.9 (CH), 110.4 (CH), 104.7 (CH), 103.9 (CH), 93.0 (CQ), 92.7 (CQ), 75.2 (CQ), 71.6 (CQ), 45.3 (CH3), 27.6 (CH3), 27.4 (CH3). λmax (DMF) 556 log ε 4.90; (MeOH) 550; (pyridine) 580.

{4[2-(N-Methylpyridin-2(1H)-ylidene)-1,3-butadienyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 25b was obtained as a blue-black powder, (76%), m.p. 291-294 ºC. (Found: MH+ m/z 343.15654 C21H18N4O requires MH+ m/z  343.15534; Δ = 3.5 ppm). 1H NMR (d6-DMSO) two isomers, approximately 1:1, δ 8.62 (m, 1H), 8.44 (d, J 7.1 Hz, 0.5H), 8.20 (m, 1.5H), 7.88 (dd, J 14.7,11.3 Hz, 0.5H), 7.8-7.5 (m, 2H), 7.16 (‘t’, J 13.3 Hz, 0.5H), 6.64 (‘t’, J 15.1 Hz, 1H), 6.36 (m, 1H), 5.65 (d, J 12.8 Hz, 0.5H), 5.53 (d, J 12.2 Hz, 0.5H), 4.13/4.12 (2 x s, 3H), 1.61, 1.41 (2 x s, 6H). 13C NMR (d6-DMSO) 175.7 (CQ),173.9 (CQ), 157.5 (CQ),155.2 (CQ),153.2 (CQ), 152.1 (CQ), 146.7 (CH), 145.5 (CH), 145.3 (CH), 142.7 (CH), 142.5 (CH), 141.1 (CH), 140.1 (CH), 125.7 (CH), 124.8 (CH), 123.9 (CH), 123.1 (CH), 122.5 (CH), 122.1 (CH),118.0 (CQ), 117.4 (CQ), 115.7 (CQ), 114.2 (CH), 113.1 (CH), 105.0 (CH), 104.7 (CH), 92.3 (CQ),92.0 (CQ), 74.2(CQ), 70.1 (CQ), 45.5 (CH3), 27.6 (CH3), 27.3 (CH3). λmax (DMF) 588 log ε 4.81; (MeOH) 582; (pyridine) 662.

{4[6-(N-Methylpyridin-2(1H)-ylidene)-1,3,5-hexatrienyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 25c was obtained as a bronze-brown solid, (34%), m.p. 200-202 ºC. (Found: MH+ m/z 369.17246 C23H20N4O requires MH+ m/z 369.17099; Δ = 4.0 ppm). Compound insolubility precluded the recording of meaningful 1H and 13C NMR data although it was possible to discern the presence of predominantly two isomers (2:1) principally from the two doublets at δ 5.59 and 5.48, the two N-CH3 singlets at δ 4.22 and 4.16 and the two gem-methyl singlets at δ 1.56 and 1.37. λmax 598 (DMF) log ε 4.29.

(iv) N-(2,3-dihydroxypropyl)pyridin-2(1H)-ylidene donors – Method C

{4[2-N-(2,3-Dihydroxypropyl)pyridin-2(1H)-ylidene)ethenyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 26a was obtained as a dark green powder, (71%), m.p. 285-288 ºC. (Found: MH+ m/z 377.16005 C21H20N4O3 requires MH+ m/z 377.16082; Δ = 2.0 ppm). 1H NMR (d6-DMSO) two isomers, approximately 1:1; δ 8.50-8.33 (m, 2H), 8.23 (t, J 7.9 Hz, 0.5H), 8.09 (t, J 7.8 Hz, 0.5H), 7.83 (d, J 8.4 Hz, 0.5H), 7.66 (‘t’, J 13.3 Hz, 0.5H), 7.50 (t, J 6.9 Hz, 0.5H), 7.44 (t, J 6.8 Hz, 0.5H), 6.59 (d, J 14.1 Hz, 0.5H), 6.52 (d, J 14.4 Hz, 0.5H), 5.90 (d, J 12.5 Hz, 0.5H), 5.72 (d, J 12.1 Hz, 0.5H), 5.31 (m, 1H), 5.01 (m, 1H) 4.74 (bd t, J 10.9 Hz, lower field branch of AB quartet, 1H), 4.22 (m, higher field branch of AB quartet, 1H),3.84 (bd m, 1H), 3.53 (m, lower field branch of AB quartet, 1H), 3.46 (m, higher field branch of AB quartet, 1H), 1.67 (s, 3H), 1.45 (s, 3H). 13C NMR (d6-DMSO) 176.5 (CQ), 174.8 (CQ), 161.4 (CQ), 160.1 (CQ), 153.3 (CQ), 152.8 (CQ), 145.8, (CH), 145.5 (CH), 142.8 (CH), 141.9 (CH),140.2 (CH), 139.9 (CH), 123.9 (CH), 122.5 (CH), 121.0 (CH), 120.6 (CH), 118.3 (CQ), 117.6 (CQ),116.7 (CQ), 115.4 (CQ), 110.8 (CH), 110.3 (CH), 104.7 (CH), 103.8 (CH), 92.9 (CQ), 92.7, (CQ), 75.0 (CQ), 71.5 (CQ), 69.6 (CH), 63.7 (CH2), 60.0 (CH2), 59.8 (CH2), 27.7 (CH3), 27.4 (CH3). λmax 556 (DMF) log ε 4.72; (MeOH) 552; (pyridine) 578.

{4[4-N-(2,3-Dihydroxypropyl)pyridin-2(1H)-ylidene)-1,3-butadienyl]-3-cyano-5,5-dimethyl-2(5H)-furanylidene}propanedinitrile, 26b was obtained as a dark green powder, (62%), m.p. 244-245 ºC. (Found: MH+ m/z 403.17785 C23H22N4O3 requires MH+ m/z 403.17647; Δ = 3.4 ppm). 1H NMR (d6-DMSO) two isomers, approximately 1:1; δ 8.49 (m, 2H), 8.21 (m, 1.5H),  7.86 (dd, J 14.6, 11.3 Hz, 0.5 H), 7.8-7.5 (m, 2.5H), 7.16 (t, J 13.3 Hz, 0.5H)6.72 (dd, J 14.5, 11.4 Hz, 1H), 6.33 (m, 1H), 5.65 (d, J 12.8 Hz, 0.5H), 5.53 (d, J 12.2 Hz, 0.5H), 5.33 (m,1H), 5.04 (m,1H), 4.78 (m, lower field branch of AB quartet, 1H), 4.25 (m, higher field branch of AB quartet, 1H), 3.82 (m, 1H), 3.54 (m, lower field branch of AB quartet, 1H), 3.44 (m, higher field branch of AB quartet, 1H) 1.61 (s, 3H), 1.40 (s,3H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax (DMF) 590 log ε 4.61; (MeOH) 584; (pyridine) 652.

(v) N-(2-Hydroxyethyl)quinolin-4(1H)-ylidene donors – Method B

‘{4{4-[N-(2-Hydroxyethyl)quinolin-4(1H)-ylidene]-1,3-butadienyl}-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’propanedinitrile, 23b was obtained as a dark green powder, (82%), m.p. >300 ºC. (Found: MH+ m/z 423.17985 C26H22N4O2 requires MH+ m/z 423.18155 Δ = 4.0 ppm). 1H NMR (d6-DMSO) two isomers, approximately 1:1 δ 8.74 (d, J 6.8 Hz, 1H), 8.67 (bd ‘s’, 1H), 8.5-7.7 (m, 5H), 7.6-7.2 (m,2H), 6.51 (dd, J 13.3,12.0 Hz,1H), 5.77 (d, J 12.6 Hz, 0.5H),5.65 (d, J 12.1Hz.0.5H), 5.13 (t, J 5.4 Hz,1H), 4.84 (bd s, 2H), 3.86 (m,2H), 1.65 (bd s, 3H), 1.44 (bd s, 3H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax (DMF) 735 log ε 4.88; (MeOH) 724; (pyridine) 782. 
‘{4{6-[N-(2-Hydroxyethyl)quinolin-4(1H)-ylidene]-1,3,5-hexatrienyl}-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’propanedinitrile, 23c was obtained as a green-black powder, (44%), m.p. 252-254 ºC. (Found: MH+ m/z 449.19545 C28H24N4O2 requires MH+ m/z 449.19720. Δ = 3.9 ppm). 1H NMR (d6-DMSO) two isomers, approximately 2:1 δ 8.89 (bd s, 1H), 8.71 (d, J 8.51 Hz, 1H), 8.40 (d, J 8.9 Hz, 1H), 8.1-7.9 (m, 4H), 7.56 (d + v bd m, J 14.6 Hz, 2H), 7.01 (bd m, 1H), 6.65 (dd, J 13.9,11.5, 1H), 6.27 bd t, J 12.4 Hz, 1H), 5.57 (bd m, 1H), 5.12 (t, J 5.2 Hz, 1H), 4.90 (bd ‘s’, 2H), 3.90 (bd ‘s’, 2H), 1.58 (bd s, 3H), 1.40 (bd s, 3H). 13C NMR (d6-DMSO) 175.3 (CQ), 153.7 (CQ), 152.5(CQ), 146.9 (CH), 146.2 (CH), 138.5 (CQ), 137.6 (CH), 134.6 (CH), 128.7 (CH), 126.2 (CH), 119.3 (CH), 118.4 (CQ), 113.8 (CH), 105.7 (CH), 92.1 (CQ), 59.3 (CH2), 58.4 (CH2), 27.6 (CH3). λmax 735 (DMF) log ε 4.70; (MeOH) 705; (pyridine) 860. 

‘‘‘{4-‘‘{2-‘{3-{2-[N-(2-Hydroxyethyl)quinolin-4(1H)-ylidene]ethylidene}-2-chloro-1-cyclohexen-1-yl}’-E-ethenyl}’’-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’’’propanedinitrile, 23d was recovered as a black powder, (13%), m.p. >300 ºC. 1H NMR (d6-DMSO) δ 8.97 (d, J 6.6 Hz, 1H), 8.87 (d, J 8.5 Hz, 1H), 8.47 (d, J 8.9 Hz, 1H), 8.29 (d, J 15.3 Hz, 1H), 8.17 (t, J 7.8 Hz, 1H), 7.95 (t, J 7.7 Hz, 1H), 7.61 (d, J 15.3 Hz, 1H) 7.30 (apparent s, 1H), 5.66 (bd, 1H), 5.14 (bd t, -OH), 4.98 (bd t, 2H), 3.90 (m, 2H), 2.79 (m, 2H), 2.59 (m, 2H), 1.86 (m, 2H), 1.47 (bd s, 6H). 13C NMR (d6-DMSO) 152.6 (CQ), 147.8 (CH), 140.3 (CH), 138.4 (CQ), 134.8 (CH), 130.0 (CQ), 129.1(CH), 126.8 (CH), 119.4 (CH), 118.9 (CH), 117.5 (CQ), 115.4 (CH), 101.9 (CH), 59.3 (CH2), 58.8 (CH2), 27.6 (CH3), 27.3 (CH3), 26.2 (CH2), 21.2 (CH2). λmax 730 (DMF) log ε 4.72; (MeOH) 710; (pyridine) 865. 

(vi) N-Methylquinolin-2(1H)-ylidene donors – Method A

‘{4{2-[N-Methylquinolin-2(1H)-ylidene]ethenyl}-3-cyano-5,5-dimethyl-2(5H)-

furanylidene}’propanedinitrile, 27a was obtained as a dark-green solid, (66%), m.p. >300 ºC. (Found: MH+ m/z 367.15368 C23H18N4O requires MH+ m/z  367.15534 Δ = 4.5 ppm). 1H NMR (d6-DMSO) two isomers, approximately 2:1, δ 8.70 (bd m, 0.3H), 8.49 (bd m, 0.3H), 8.35 (bd m, 1H), 8.15 (bd m, 1H), 8.04 (dd, J 7.9,1.2 Hz, 1H), 7.92 (bd m, 1.3H), 7.74 (bd m, 0.3H), 7.65 (bd m, 1H), 6.80 (d, J 13.5 Hz, 0.6H), 6.69 (d, J 12.6 Hz, 0.3H),6.19 (d, J 13.0 Hz, 0.6H), 5.98 (d, J 11.8 Hz, 0.3H), 41.3 (bd s, 3H), 1.75 (s, 4H), 1.51 (bd s, 2H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax (DMF) 620 log ε 5.18; (MeOH) 610; (pyridine) 634.

‘{4{4-[N-Methylquinolin-2(1H)-ylidene]-1,3-butadienyl}-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’propanedinitrile, 27b was obtained as a dark green microcrystalline solid, (66%), m.p. >300 ºC. (Found: MH+ m/z 393.17162 C25H20N4O requires MH+ m/z 393.17099 Δ = 1.6 ppm). 1H NMR (d6-DMSO) two isomers, approximately 2:1, δ 8.6–7.7 (5 x bd m, 8H), 6.89 (bd m, 1H), 6.51 (bd t, J 12.2 Hz, 1H), 5.78 (bd m, 1H), 4.15 (bd s, 3H), 1.65 (bd s, 4H), 1.47 (bd s, 2H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax (DMF) 710 log ε 5.12; (MeOH) 700; (pyridine) 740.

‘{4{6-[N-Methylquinolin-2(1H)-ylidene]-1,3,5-hexatrienyl}-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’propanedinitrile, 27c was obtained as an emerald green powder, (45%), m.p. 245-248 ºC. (Found: MH+ m/z 418.18532 C27H22N4O requires MH+ m/z 419.18664 Δ = 3.1 ppm). Compound insolubility precluded the recording of meaningful 1H and 13C NMR data. λmax 746 (DMF) log ε 4.85; (MeOH) 700; (pyridine) 850.

(vii) N-(2-Hydroxyethyl)benzothiazol-2(3H)-ylidene donors – Method B

‘{4-{2-[N-(2-Hydroxyethyl)benzothiazol-2(3H)-ylidene]ethenyl}-3-cyano-5,5-dimethyl-

2(5H)-furanylidene}’propanedinitrile, 24a was recovered as a grey/green microcrystalline solid, (100%), m.p. > 300 ºC. (Found: MH+ m/z 403.12398 C22H18N4O2S requires MH+ m/z 403.12232 Δ = 4.1 ppm). 1H NMR (d6-DMSO) δ 8.04 (d, J 5.8 Hz, 1H), 7.82 (d, J 8.1 Hz, 1H), 7.61 (t, J 7.4 Hz, 1H), 7.48 (t, J 7.4 Hz, 1H), 6.68 (d, J 13.2 Hz, 1H), 6.00 (bd s, 1H), 4.64 (t, J 5.4 Hz, 2H), 4.07 (t, J 5.4 Hz, 2H), 1.62 (s, 6H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax (DMF) 605 log ε 5.18; (MeOH) 598; (pyridine) 614.

‘{4-{4-[N-(2-hydroxyethyl)benzothiazol-2(3H)-ylidene]-1,3-butadienyl}-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’propanedinitrile, 24b was recovered as a grey/green microcrystalline solid, (98%) m.p. 275 ºC. (Found: MH+ m/z 429.14030 C24H20N4O2S requires MH+ m/z 429.13797 Δ = 5.4 ppm). 1H NMR (d6-DMSO) δ 8.12 (d, J 7.8 Hz, 1H), 7.91 (d, J 8.3 Hz, 1H), 7.82 (bd m, 2H), 7.64 (t, J 8.2 Hz, 1H), 7.53 (t, J 7.7 Hz, 1H), 6.86 (d, J 13.9 Hz, 1H), 6.41 (‘t’, J 12.4 Hz, 1H), 5.84 (d, J 13.1 Hz, 1H), 5.08 (t, J 5.5 Hz, 1H), 4.61 (nm, 2H), 3.82 (nm, 2H), 1.62 (bd s, 6H). 13C NMR (d6-DMSO) 151.5 (CH), 147.4 (CH), 142.2 (CQ), 128.6 (CH), 126.5 (CH), 124.1 (CH), 123.6 (CH), 116.8 (CQ), 115.6 (CH),  107.2 (CH),  106.3 (CH), 94.1 (CQ), 59.0 (CH2), 50.1 (CH2),  27.1 (CH3). λmax (DMF) 705 log ε 5.21; (MeOH) 698; (pyridine) 718.

‘{4-{6-[N-(2-hydroxyethyl)benzothiazol-2(3H)-ylidene]-1,3,5-hexatrienyl}-3-cyano-5,5-

dimethyl-2(5H)-furanylidene}’propanedinitrile, 24c was recovered as a grey/green microcrystalline solid (100%), m.p. 265 ºC. (Found: M+ m/z 454.14768; C26H22N4O2S requires M+ m/z 454.14580 Δ = 4.1 ppm). 1H NMR (d6-DMSO) δ 8.21 (d, J 7.8 Hz, 1H), 8.00 (d, J 8.4 Hz, 1H), 7.79 (bd m, c.1H), 7.70 (t, J 7.5 Hz, 1H), 7.61 (t, J 7.5 Hz, 1H), 7.59 (bd m, c.1H), 7.34 (bd m, c.1H), 7.10 (d,  J 14.1 Hz, 1H), 6.53 (‘t’, J 12.6 Hz, 1H),6.34 (bd m, 1H), 5.71 (d, J 12.6 Hz, 1H), 5.18 (bd, 1H), 4.68 (nm, 2H), 3.84 (nm, 2H), 1.50 (bd s, 6H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax 810 (DMF) log ε 4.91; (MeOH) 805; (pyridine) 830.

‘{4-{4-[N-(2-hydroxyethyl)benzothiazol-2(3H)-ylidene]-1,3-butadienyl}-5-(4-acetoxy-

phenyl)-3-cyano-5-methyl-2(5H)-furanylidene}’propanedinitrile, 24d was recovered as a grey/green microcrystalline solid, (97%), m.p. 257 ºC. (Found: MH+ m/z 549.16072; C31H24N4O4S requires MH+ m/z 549.15910 Δ = 2.9 ppm). 1H NMR (d6-DMSO) δ 8.13 (d, J 7.9 Hz, 1H), 7.94 (d, J 8.2 Hz, 1H), 7.75-7.40 (m, 6H), 7.21 (d, J 8.6 Hz, 2H) 6.90 (bd m, 1H), 6.35 (‘t’, J 12.3 Hz, 1H), 5.91 (bd m, 1H), 5.06 (t, J 5.4 Hz, 1H), 4.60 (nm, 2H), 3.81 (nm, 2H), 2.73 (s, 3H), 2.04 (v bd s, 3H). 13C NMR (d6-DMSO) 169.4 (CQ), 151.1 (CQ), 147.0 (CQ), 142.1 (CQ), 128.8 (CH), 127.8 (CH), 126.8 (CH), 124.7 (CH), 123.7 (CH), 122.5 (CH), 116.8 (CQ), 116.0 (CH), 107.5 (CH), 106.5 (CH), 94.8 (CQ), 59.1 (CH2), 50.3 (CH2), 25.1 (CH3), 21.2 (CH3). λmax 705 (DMF) log ε 5.26.

‘‘‘{4-‘‘{2-‘{3-{2-[N-(2-Hydroxyethyl)benzothiazol-2(3H)-ylidene]ethylidene)-2-chloro-1-cyclohexen-1-yl}’-E-ethenyl}’’-3-cyano-5,5-dimethyl-2(5H)-furanylidene}’’’propanedinitrile, 24e was recovered as a dark green powder, (44%), m.p. >300 ºC. 1H NMR (d6-DMSO) δ 8.23 (d, J 7.4 Hz, 1H), 8.13 (d, J 14.7 Hz, 1H), 8.06 (d, J 8.3 Hz, 1H), 7.96 (m, 1H), 7.73 (t, J 8.3 Hz, 1H), 7.63 (t, J 7.4 Hz, 1H), 7.08 (d, J 14.7 Hz, 1H), 5.76 (d, J 13.2 Hz, 1H), 5.11 (t, J 5.9 Hz, 1H, OH), 4.81 (m, 2H), 3.85 (m, 2H), 2.65 (m, 2H), 2.60 (m, 2H), 1.81 (m, 2H), 1.53 (s, 6H). Compound insolubility precluded the recording of meaningful 13C NMR data. λmax 854 (DMF) log  4.91; (MeOH) 840; (pyridine) 865.
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