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The First Oligopeptide Derivative of 1'-Aminoferrocene-1-carboxylic acid Shows Helical Chirality with Antiparallel Strands
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Experimental section:

Fca-Ala-Ala-OMe • HCl

A suspension of Boc-Fca-Ala-Ala-OMe (420 mg, 0.8 mmol) in ethyl acetate (30 ml) was cooled to 0 ºC and treated with gaseous HCl for 2 hours. After stirring at r. t. for 4 hours, mixture was evaporated in vacuo to dryness to leave yellow solid (304 mg, 96 %). m. p. = 42.8-47.4 ºC.

Boc-Ala-Fca-Ala-Ala-OMe (5)

Fca-Ala-Ala-OMe • HCl (145 mg, 0.37 mmol) was treated with NEt3/ CH2Cl2 (pH~8) and coupled with Boc-Ala-OH (139 mg, 0.74 mmol) by standard EDC/ HOBt methods. After stirring at r. t. for 20 minutes, the reaction mixture was washed twice with a saturated solution of NaHCO3, 10% aqueous solution of citric acid and H2O, dried and evaporated. TLC-purification of crude product with CH2Cl2 : EtOAc (10 : 1) gave yellow crystals; (130 mg, 65%). m. p. = 94-97 ºC.

IR (CH2Cl2) (max/cm-1: 3436 m (N(H free), 3368, 3289, 3251m (N(H, H-bonded), 1742 s (C=O), 1695 s, 1667 s, 1642 s, 1528 s. 1H-NMR (DMSO, assignments based on COSY spectra) (/ppm: 9.60 (s, 1H, CpNHCO), 8.57 (d, J = 6.7 Hz, 1H, NHAla2), 7.74 (d, J = 7.6 Hz, 1H, NHAla1), 7.23 (d, J = 6.1 Hz, 1H, NHAla3), 4.85 (s, 1H, HCp), 4.74 (t, 1H, HCp), 4.67 (broad s, 1H, HCp), 4.50 (m, 1H, CH, Ala1), 4.33 (s, 1H, HCp), 4.32 (m, 1H, CH, Ala2), 4.26 (s, 1H, HCp), 4.23 (s, 1H, HCp), 4.02 (s, 1H, HCp), 3.93 (s, 1H, Cp), 3.88 (m, 1H, CH, Ala3), 3.61 (s, 3H, COOCH3), 1.40 (s, 9H, C(CH3)3), 1.33 (2 overlapping d, 6H, CH3, Ala1 + CH3, Ala2), 1.18 (s, 3H, CH3, Ala3). 13C-NMR (DMSO) (/ppm: 174.0 (COOCH3), 172.8 (CONHAla2), 171.6 (CpNHCOAla1), 168.7 (CpCONHAla3), 96.1 (C-1(, Cp), 78.4 (C(CH3)3), 75.9 (C-1, Cp), 71.7 (C-2, Cp), 70.8 (C-5, Cp), 69.4 (C-2(, Cp), 69.0 (C-5(, Cp), 65.2 (C-3 and C-4, Cp), 62.5 (C-3(, Cp), 61.6 (C-4(, Cp), 51.7 (COOCH3), 50.8 (C, Ala3), 47.8 (C, Ala1), 47.6 (C, Ala2), 28.2 (C(CH3)3), 17.7 (CH3, Ala1), 17.3 (CH3, Ala3), 16.7 (CH3, Ala2). MS (EI, 70 eV) m/z: 572 (36) [M]+, 516 (34) [5 – tBu]+, 501 (9), 498 (35) [M – tBuOH]+, 401 (27), 325 (45), 229 (54) [Cp2FeNHCO]+, 57 (100). MS (ESI; MeOH/ CH2Cl2 10 : 1 + 0.1% TFA, pos. ion mode) m/z: 573.3 [5 +1H]+.
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Packing diagram, view down the crystallographic a axis
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