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Preparation of D-biotin I by removal of N-benzyl
with solid Lewis acid

JANG Hongying, ZHAI Dewei", LIU Dong, YU Xueli, YUAN Meiying
( Zhejiang Medicine Co., Ltd., Xinchang Pharmaceutical Factory, Shaoxing 312500, Zhejiang, China )

Abstract: A one step method was employed to synthesize D-biotin I from dibenzyl biotin 1 in order to
solve the problems of high energy consumption, pollution and toxicity caused by the two-step reaction of
debenzyl hydrobromate and ring closure. Optimal reaction conditions were identified via optimization solid
Lewis acid type and solvent type, molar ratio of Lewis acid to dibenzyl biotin 1T, reaction temperature and
reaction time, followed by product structural characterization by FTIR, NMR, HPLC and LC-MS. The
results showed that the product yield was higher than 90% and HPLC purity reached over 99.0% when
using aluminum chloride, aluminum bromide, zinc chloride and zinc bromide as Lewis acid, trifluoromethyl
as solvent, and n(Lewis acid) : n(dibenzyl biotin II) kept at 2 : 1, reaction temperature at 70~75 °C and
reaction time for 2 h.
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Fig. 1 HPLC spectrum of target product
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Table2 Experimental results of debenzylation with Lewis
acid in different solvents

F5 Lewisiiz M WCRI% HEE (°) HPLC 4%

1 AlCl; % 86.5 +89.8 99.2
2 AlCl; & fR2E 84.4 +90.1 99.4
3 AlCl;  =FFZE 913 +89.2 99.0
4 AIBr; 88.5 +89.8 99.5
5 AlBrs RK 91.0 +90.0 99.0
6  AlBr; =#HWH¥ 905 +89.7 99.5
7 ZnCl, SUUE 90.1 +89.5 99.3
8 ZnCl, =#HHZ 903 +89.4 99.0
9 ZnCl, SNEE 90.1 +89.3 99.0
10 ZnBr, AL 89.4 +89.6 99.8
11 ZnBr, SN 86.5 +89.7 99.4
12 ZnBr, —HHFAX 903 +89.9 99.0
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Fig. 3 Effect of reaction temperature on yield of product
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Fig. 4 Effect of reaction time on yield of product
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