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                                                       Supplementary data
Experimental Conditions and New Compounds

Dodecacarbonyl[(4-1,4-bis(acetoxypropynyl)benzene]tetracobalt (2 Co-Co) (3a).
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IR (neat)  vmax 3025, 2089, 2019, 1738, 1616 cm-1; 1H NMR ( 7.43 (s, 4H), 5.50 (s, 4H), 2.14 (s, 6H); 13C NMR 198.7, 170.7, 137.5, 130.0, 90.3, 88.9, 64.9, 20.5; MS (ES-) m/e 842 (M-CO+Cl)-, 681 (M-7CO+Cl)-.
General procedure for the synthesis of arylated alkynes (4a, 4b, 8)
To a solution of 3a (215 mg, 0.255 mmol) and 1,3,5-trimethoxybenzene (171 mg, 1.02 mmol) in dichloromethane (5 mL) at 0 °C was added BF3-Et2O (100 μL, 0.79 mmol). After stirring for 12 h, water was added and the crude reaction mixture was subjected to a conventional work up. Flash chromatography (10:1 petroleum ether : diethyl ether) afforded (4a) (243 mg, 90% yield) as a red-brown oil.
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Dodecacarbonyl[(4-1,4-bis(2,4,6-trimethoxyphenyl-1-propynyl)benzene]tetracobalt (2 Co-Co)  (4a).

IR (neat)  vmax 3067, 2084, 2048, 2017,1601 cm-1; 1H NMR ( 7.44 (s, 4H), 6.14 (s, 4H), 4.34 (s, 4H), 3.82 (s ,6H), 3.74 (s, 12H); 13C NMR 199.8, 160.4, 158.7, 138.1, 129.3, 108.7, 101.0, 90.8, 89.9, 55.4, 54.7, 26.5. MS (ES-) m/e: 1092.6 (M + Cl)-, 1036 (M - 2CO + Cl)-, 1008.6 (M – 3CO + Cl)-. 
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Dodecacarbonyl[(4-1,4-bis(2,3,4-trimethoxyphenyl-1-propynyl)benzene]tetracobalt (2 Co-Co)   (4b)

IR (neat)  vmax 3065, 2085, 2031, 2010, 1601 cm-1; 1H NMR ( 7.47 (s, 4H), 6.94 (d, J = 8.4, 2H), 6.67 (d, J = 8.4, 2H), 4.24 (s, 4H), 3.92 (s, 6H), 3.86 (s, 6H), 3.83 (s, 6H);  13C NMR 199.5, 153.2, 152.0, 142.3, 138.1, 129.4, 125.8, 125.1, 107.2, 101.1, 90.8, 60.53, 60.48, 56.1, 33.8. MS (ES-) m/e: 1092.6 (M + Cl)-, 1064.6 (M – CO + Cl)-, 1036.6 (M - 2CO + Cl)-.
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Dodecacarbonyl[(4-1,7-bis(2,4,6,-trimethoxyphenyl)-2,5-heptadiyne]​tetracobalt (2 Co-Co) (8) 

IR (neat)  vmax 3003, 2082, 2045, 2013, 1597 cm-1; 1H NMR ( 6.13 (s, 4H), 4.56 (s, 2H), 4.25 (s, 4H), 3.82 (s, 6H), 3.77 (s, 12H);  13C NMR 200.0, 160.6, 159.0, 108.8, 100.6, 94.0, 90.2, 55.5, 54.9, 41.3, 26.2; MS (LSIMS) m/e: 991 (M + H)+, 912 (M – 3CO)+, 828 (M - 6CO)+.
General Procedure A for the preparation of cyclophanetetraynes (5a, 5b)

To a solution of (3a) (112 mg, 0.133 mmol) and 1,3,5-trimethoxybenzene (23 mg, 0.14 mmol) in dichloromethane (60 mL) at 5 °C was added BF3-Et2O (155 μL, 1.22 mmol) dropwise. After stirring for 12 h, water was added and the crude reaction mixture was subjected to a conventional work up. Flash chromatography (50:1 petroleum ether : diethyl ether) gave (5a) (23.5 mg, 20% yield).
General Procedure B for the preparation of cyclophanetetraynes (5a, 5b, 9)

To a solution of (3a) (90 mg, 0.11 mmol), compound (4a) (113 mg, 0.11 mmol) and dichloromethane (60 mL) at 0 °C was added BF3-Et2O (50 μL, 0.40 mmol) dropwise. After stirring for 12 h, water was added and the crude reaction mixture was subjected to a conventional work up. Flash chromatography (50:1 petroleum ether :  diethyl ether) gave (5a) (45 mg, 24% yield, 34% based on recovered starting materials) as red-brown oil. Subsequent fractions contained unreacted (4a) (35 mg, 31% recovery) and (3a) (28 mg, 31% recovery).
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Tetracosacarbonyl[μ8- 5,7,9,23,25,27-hexamethoxy[3,3,3,3]m,p,m,p-cyclophane-1,11,19,29-tetrayne]octacobalt (4 Co-Co)  (5a).

IR (neat) vmax 3069, 2086, 2048, 2018, 1600 cm-1;  1H NMR ( 7.21 (s, 8H), 6.17 (s, 2H), 4.38 (s, 8H), 3.65 (s, 12H), 3.64 (s, 6 H); 13C NMR 199.8, 158.2, 157.6, 138.0, 129.1, 113.4, 100.2, 91.9, 90.7, 61.7, 54.6, 28.9; MS (ES+) m/e: 1803 (M + Na)+, 1819 (M + K)+, 1803 (M + Na)+.
 Tetracosacarbonyl[μ8- 5,6,7,23,24,25-hexamethoxy[3,3,3,3]m,p,m,p-cyclophane-1,11,19,29-tetrayne]octacobalt (4 Co-Co)   (5b).
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IR (neat)  vmax 3061, 2089, 2051, 2020, 1616 cm-1; 1H NMR ( 7.43 (s, 8H), 6.82 (s, 2H), 4.05 (s, 8H), 3.92 (s, 6H), 3.87 (s, 12H); 13C NMR 199.4, 150.9, 146.0, 138.2, 129.4, 128.6, 127.4, 100.9, 91.1, 60.9, 60.3, 33.3; MS (ES+) m/e: 1819 (M + K)+, 1803 (M + Na)+.
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 Tetracosacarbonyl[μ8- 9,11,13,27,29,31-hexamethoxy[7,3,3]m,p,m-cyclophane-2,5,15,23-tetrayne]octacobalt (4 Co-Co)   (9).

IR (neat) vmax 3074, 2083, 2045, 2016, 1601 cm-1; 1H NMR ( 7.19 (s, 4H), 6.29 (s, 2H), 4.81 (s, 2H), 4.43 (s, 4H), 4.38 (s, 4H), 3.86 (s, 6H), 3.80 (s, 6H), 3.65 (s, 6H);  13C NMR 199.9, 199.6, 158.4, 157.63, 157.61, 137.5, 129.3, 113.8, 113.2, 99.3, 97.9, 93.0, 90.7, 90.6, 62.2, 54.66, 54.63, 41.9, 29.0, 27.1; MS (ES-) m/e: 1752.2 (M + Cl)-, 1716.1 (M – H)-.
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 Dodecacarbonyl[μ4- 9,11,14-trimethoxy[7]metacyclophane-2,5-diyne]tetracobalt (2 Co-Co)   (2): IR (neat, NaCl) max 2078, 2037 cm-1; 1H NMR s, 1H),(d, J = 15.7, 1H), 4.34 (d, J = 15.9, 2H), 4.31 (d, J = 15.7, 1H), 4.09 (d, J =  15.9, 2H), 3.82 (s, 3H), 3.80 (s, 6H) ; 13C NMR ( 200.1, 161.3, 156.6, 116.2, 101.8, 94.2, 90.8, 61.5, 55.2, 44.8, 30.7. MS (LSIMS) m/e 828 (M+), 772 (M+-2CO), 744 (M+-3CO), 716 (M+-4CO), 688 (M+-5CO), 660 (M+-6CO), 632 (M+-7CO), 604 (M+-8CO). 

5,7,9,23,25,27-Hexamethoxy[3,3,3,3]m,p,m,p-cyclophane-1,11,19,29-tetrayne (7)

To a solution of 5a (77.1 mg) in acetone (5 mL) at 0 oC was added trimethylamine N-oxide (0.1 g). The solution was stirred for 1 h, at which time water was added and the reaction subjected to a conventional workup. Subjecting the crude reaction product to preparative TLC (4 : 1 CH2Cl2 : petroleum ether) afforded 7 (17.0 mg, 62% yield) as a white solid:
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IR (neat) vmax 3000, 1602 cm-1; 1H NMR ( 7.10 (s, 8H), 6.32 (s, 2H), 4.09 (s, 6H), 3.87 (s, 12H), 3.71 (s, 8H);  13C NMR 156.9, 131.0, 123.3, 112.9, 92.3, 92.2, 79.9, 62.3, 56.1; MS (EI) m/e: 636 (M+), 621 (M-CH3+); HRMS m/e for C42H36O6 calcd 636.2512, found 636.2516.
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