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A Novel Method for Synthesis of 4-Hydroxybutylferrocene

as Precursor in Butacene Synthesis
R. Teimuri-Mofrad*, M. Parchehbaf, K. Rahimpour

University of Tabriz
(Received: 4/6/2016, Accepted:9/24/2016)

Abstract

In this study, a novel method has been introduced for the synthesis of 4-hydroxylbutylferrocene by the reaction of lithiated
ferrocene with THF in the presence of chlorotrimethylsilane under argon atmosphere. Optimization on the reaction
solvent, temperature and molar ratio of reactants was performed and finally 4-hydroxybutylferrocene was obtained with
the yield of 78% . Reaction of this compound with phosphoros trichloride results to the formation of 4-
chlorobutylferrocene, as basic fundamental precursor in the synthesis of butacene. In the following, Grignard reagents
obtained from the reaction between Mg turning and 4-chlovobutylferrocene, react with chlorodimethylsilane to form [4-
(dimethylsilyl)butyl]ferrocene, which undergoes a hydrosilylation reaction with hydroxyl terminated polybutadiene
(HTPB) in the presence of hexachloroplatinic acid as the catalyst and butacene was synthesized as burning rate
accelerator catalyst containing 8% of iron. FT-IR, 'H and *C NMR analysis supported the predicted structure of the
product. Also, iron percentage of the synthesized butacene was determined using 'H NMR spectrum.

Keywords: Butacene, Ferrocene, Hydrosilylation, Burning Rate Accelerator Catalyst, 4-Hydroxybutylferrocene.
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FT-IR (KBr, cm’'): 3480 (O-H), 3084 (Cp-H), 2923 (C-H),
1642, 1451 (C=C), 1030 (Cp), 496 (Cp-Fe)

'"H NMR (400 MHz, CDCl;, ppm): 1.34-1.36 (br, 1H, OH),
1.52-1.62 (m, 4H, CpCH,CH,CH,CH,0H), 2.33-2.36 (t, 2H,
CpCH,CH,CH,CH,0H), 3.62-3.65 (t, 2H, CH,0H), 3.98-4.01

(m, 9H, Cp).

3C NMR (100 MHz, CDCI3, ppm): 26.43 (CpCH,CH,CH,),
27.91 (CH,CH,0H), 31.56 (CpCH,CH,CH,), 61.83 (CH,OH),

66.79, 67.58, 67.62 (Cp), 87.51 (C, Cp).
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IR (cm'): 3005, 2919, 1644, 1105

'H NMR (CDCl; , 400 MHz): & 4.90-5.62, 2.03-2.08 (H,
Polymer), 4.02-4.09 (9H, m), 2.03-2.28 (2H, 1), 1.08-1.10 (4H,
m), 0.85-0.99 (2H, t), 0.04-0.14 (6H, s)
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FT-IR (KBr, cm™): 3088 (Cp-H), 2931, 2860 (C-H), 1667, 1450
(C=0), 1311, 1227 (CH,-Cl), 1104, 1038 (Cp), 824 (C-Cl), 492
(Cp-Fe).

'H NMR (400MHz, CDCl;, ppm): 1.54-1.67 (m, 2H,
CpCH,CH,), 1.75-1.81 (m, 2H, CH,CH,Cl ), 2.25-2.39 (m, 2H,
CpCH,), 3.55-3.56 (t, 2H, CH,Cl), 3.96-4.12 (m, 9H, Cp).

C NMR (100MHz, CDCls, ppm): 27.38 (CpCH,CH,), 27.59
(CH,CH,CI), 31.36 (CpCH,), 43.96 (CH,CI), 67.31, 67.13,
66.58 (Cp), 86.14 (CpCH,).
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FT-IR (KBr, em™): 3089 (Cp-H), 2960 (C-H), 2110 (Si-H),
1635, 1454 (Cp), 1250 (C-Si), 1031 (Cp), 491 (Cp-Fe).

'H NMR (400 MHz, CDCI3, ppm): 0.09-0.14 (d, 6H, Si(CH3),),
0.61-0.65 (t, 2H, CH,Si(CH3),), 0.91-0.96 (m, 2H,
CH,CH,Si(CHj3),), 1.43-1.56 (m, 2H, Cp-CH,-CH,), 2.31-2.37
(m, 2H, Cp-CHy,), 3.97-4.05 (m, 10H, Cp, Si-H).

3C NMR (100 MHz, CDCI3, ppm): -3.59 (Si(CHs),), 25.36
(CH,Si(CHs),), 27.88, 28.49 (-CH,-), 34.65 (CpCH,), 66.58,
67.13, 67.38 (Cp), 86.14 (CpCH,).
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