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Synthesis, Characterization and Solid-State CD Spectra of
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Abstract: A pair of novel chiral tetradentate bisferrocenyl ligands [N,N' -bisferrocenylmethyl-N,N’ -bis (2-
hydroproxypyl)- (1R, 2R)-1,2-diphenylethane-diamine(5R), N,N' -bisferrocenylmethyl-N,N' -bis(2-hydroxypropyl)-(1S,
25)-1,2-diphenylethane diamine (5S)] were synthesized from ferrocenylcarboxaldehyde (1) and chiral 1,2-diphenylethane-
diamine (2R or 2S) followed by the reduction of the Schiff bases with NaBH, and subsequent N-alkylation with 1,2-
propyleneoxide. All the chiral products (3R - 5S) were charactered by elemental analysis, infrared (IR), *H nuclear
magnetic resonance (*H NMR), ultraviolet-visible (UV-Vis) and solid-state circular dichroism (CD) spectra. The solid-
state CD spectra reveal that the chiral characteristics of 5R (or 5S) are quite similar with 4R (or 4S) and it is also notable
that there are some differences between 5R (or 5S) and 3R (or 3S).
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Fig.1 Synthesis of the chiral tetradentate bisferrocenyl ligand 5R
: N,O,- :
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CD 1.2 N,N'- ( )-N,N'~(2- )-
((1R,2R) (1S,29))-1,2- (5R
1) 2R( 29) 5S)
( 1) 121 (]
(3R-4S), , 23]
(5R  59). (1).
CD (222 122 NN- ( )-(IR,2R) (1S,2S))-1,2-
Cotton (BR 39)
, 50 mL 3.42 g (16.00 mmol)
(1) 1.70 g (8.00 mmol)(1R, 2R)-1,2-
(2R) 25mL , 80
1 : :
1.1 ,3h , ,
Nicolet Avatar 360 FT-IR , 3R, 3.88 g,
(4000- 400 cm™?, KBr ) Elementar Vario EL Il 80.2%, m.p. 228-229 ( ).
Varian Unity-500 N,N"- ( )-(1S, 25)-1,2-
SHIMADZU UV2501 PC ( (39) ,
, CH.Cl,, (1S,25)-1,2- (295) 2R,
0.1g L% JASCO J-810 (KCI 3S,3.89¢, 80.4%, m.p. 228- 229 ( ).
CD, (200- 300 nm): 0.1 mg/100 123 NN- ( )-((IR, 2R)  (1S,29))-1,2
mg KClI, (300- 600 nm): 1.0 mg/100 mg KClI, (4R  4S)
4nm) X-4 50 mL 1.27 g (2.10 mmol) 3R
N,N- 2.35 ¢ (61.00 mmol) NaBH, 20 mL /
( 11) , 3h,
70 3d, ,
, (IR, 2R)-1,2- (1S, 29)- 5mL , ,

1,.2- ( ),
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, 4R, 1.21 g, 94.3%, , ,
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124 NN- ( )-N,N'-(2- )-((1R, 2R) 2.
(1S, 29)-1,2- (5R  59) ,
50 mL 0.61g (1.00 mmol)
4R 0.128 g (1.10 mmol) 1,2- 20 mL 3R 3S , 1638 cm™! C—N
, 4d, \ .3R  3S
( / 13) 4R 4S8, 3R  3S C—N
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5S,0.30 g, 41.4%, m.p. 164- 166 4R (49) 5R (5S)
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2 O—H . 4R 45  N—H
2.1 5R 58S
1
l ’
, 3.
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Table 1 Yield, color and the data of elemental analysis of the compounds
. Elemental analytical values (calcd.)(%)
Compound Molecular formula Yield(%) Color c H N
3R CayHzFeN, 80.2 orange 71.49 (71.55) 5.37 (5.34) 4.69 (4.64)
3S CyxHzFeN, 80.4 orange 71.47 (71.55) 5.39 (5.34) 4.67 (4.64)
4R CaxHasFeoN, 94.3 orange 70.99 (71.07) 5.91 (5.96) 4.63 (4.60)
4S CaxHasFe N, 94.1 orange 71.01 (71.07) 5.94 (5.96) 4.60 (4.60)
5R CiHiFeN,0, 413 orange 69.63 (69.43) 6.79 (6.94) 3.77 (3.84)
5S CuHFe:N,0, 414 orange 69.75 (69.43) 6.77 (6.94) 3.86 (3.84)
2 (cm™)
Table 2 Selected infrared spectra of the compounds (cm™?)
Compound Von Vnin Vet Vph_H Ve n Veen Ve n Ve o Ferrocenyl
3R 3085 (m) 3023 (m) 2851 (m) 1638 (s) 1108 (m) 816 (s)
3S - 3085 (m) 3023 (m) 2851 (m) 1638 (s) 1108 (m) 816 (s)
4R 3303 (m) 3089 (m) 3027 (M) 2922, 2856 (M) 1107 () 814 (s)
48 - 3307 (m) 3089 (m) 3027 (m) 2922, 2854 (m) 1108 (s) - 816 (s)
5R 3408 (m) 3085 (m) 3023 (m) 2930, 2844 (m) 1108 (s) 1046 (m) 816 (s)
5S 3409 (m) 3087 (m) 3023 (m) 2930, 2983 (m) 1108 (s) 1043 (m) 816 (s)
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3 'H NMR
Table 3 'H NMR chemical shift (6) of the compounds (solvent: CDCly)
Compound CH—N Ar—H O—CH Fc N—CH—Ar Fc—CH,—N N—CH,—C CH,
3R 8.20 7.20-7.27 4.15-4.21 3.77 -
3S 8.21 7.21-7.26 4.15-4.22 3.76 -
4R 7.13-7.21 4.04-4.12 3.75 3.25, 341 -
4S 7.14-7.22 4.05-4.16 3.76 3.25, 3.40 -
5R 7.05-7.12 442,451 4.06-4.14 3.80 3.21,3.33 2.62 1.12,1.20
5S 7.05-7.11 4.40, 4.48 4.05-4.17 3.81 3.24,331 2.63 1.13,1.19
4 UV-Vis CD
Table 4 UV-Vis and solid-state CD spectral data of the chiral compounds
Compound Alnm (g/(mol* L cm™)) (UV-Vis) Alnm (CD)
3R 276 (7958), 362 (754), 325 (1360), 446 (355) 208, 227, 262, 283, 328, 354, 370, 487
3S 275 (7219), 361 (721), 323 (1304), 443 (355) 207, 226, 259, 284, 327, 354, 374, 488
4R 323 (110), 434 (131) 221, 254, 273 , 308, 336, 453
4S 322 (105), 434 (118) 225, 255, 265, 295, 338, 461
5R 322 (154), 433 (132) 221, 253, 276, 308, 330, 460
5S 321 (154), 434 (132) 227, 253, 277, 308, 326, 463
, UV-Vis , 250- 280 nm
, T Fc : T
, 325nm Fc
CD , d-d ;442 nm Fc
d-d
(141621 CD , CD 3R 3S CcD ( 2(b))
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Fig.2 UV-Vis (a) and solid-state CD (b) spectra of 3R(--) and 3S(—)
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Fig.3 UV-Vis (a) and solid-state CD (b) spectra of 4R(—-) and 4S5(—)
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Fig.4 UV-Vis (a) and solid-state CD (b) spectra of 5R(—-) and 55(—)
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