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Optimization of Synthesis Process of Cisatracurium Besylate

WANG Yajing'?, CHAI Qi?>, WANG Kexin?>, ZHANG Long?, HAN Weina®", PEI Yuehu"?"(1.Shenyang
Pharmaceutical University, Shenyang 110016, China; 2.Harbin Medical University, Harbin 150081, China)

ABSTRACT: OBJECTIVE To optimize the synthesis process of cisatracurium besylate. METHODS Using 3,4-
dimethoxyphenethylamine and (3,4-dimethoxyphenyl) acetic acid as starting material, tetrshydropapaverine was prepared by
acylation, dehydration cyclization and reduction reaction. The semi-quantitative method was used to obtain R-tetrshydropapaverine
with (+)-Di-1,4-toluoyl-D-tartaric acid as resolving agent. Then cisatracurium besylate was synthesized by michael addition
reaction and methylation reaction. RESULTS The structure of the target product was confirmed by MS, 'H-NMR, and
I3C-NMR. The HPLC indicated that the purity of product was 99.18%, and the total yield was 24.79%. CONCLUSION The
optimized process have the characteristics such as short reaction time, simple operation and highly yield, which provide
significant information and basis for industrial production.

KEYWORDS: synthesis; technology optimization; cisatracurium besylate; (+)-Di-1,4-toluoyl-D-tartaric acid
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Fig. 2 Synthetic route of cisatracurium besylate
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Tab. 1 Effects of resolving agent on purity and the yield of
the product

ikl PR3 gl

PR A%

1 L-(-TXWEEmRE AR P 37.31 71.52
2 L-()-TXPHESEHBE AR LM 38.25 51.67
3 D-(H)-TXHIIRH BN AR WP 69.92 78.48
4 D-(H)-ZXHEATEREAR N 74.19 81.30
5  N-CBt-L-FNER i 43.82 52.31
6  N-ZFEt-L-ARNER N 28.37 5261
7 N-ZFt-D-ARNER i 53.82 68.53
8  N-ZBEt-D-HENEMR N 52.36 65.91

TE: Z5ARIE-10 °C, S5FAMTTEISH 24 h, JE5FIE LA 10 ¢ 1,
Note: Crystalline temperature was —10 °C, crystalline time was 24 h and
solvent ratio was 10 : 1.
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Tab. 2 Effects of solvent volume, crystalline temperature
and time on purity and the yield of the product

2057 WEE/C o WA R UR% A%
1 RT 24 10 : 1 49.31 93.78
2 -26 24 10:1 74.76 72.74
3 -10 24 10:1 74.19 81.30
4 -4 24 10:1 78.03 87.35
5 -4 12 10:1 69.92 87.12
6 -4 48 10:1 7431 90.09
7 —4 72 10 : 1 72.75 92.22
8 —4 48 15:1 79.35 94.87
9 —4 48 201 82.00 98.10
10 -4 48 25: 1 77.13 95.65

e BOREER V() © m(D S 2380 .
Note: Solvent ratio referred to ¥(acetonitrile) : m(tetrahydropallipid).
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Tab. 3 Effect of the ratio of materials on the yield of the
product
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Tab. 4 Effects of the material ratio and solvents on the
yield of the product

4151 sl Bkl W%
1 CEE S 1:4 39.56
2 2R 1:4 32.56
3 —E e 1:4 25.51
4 2Nk 1:4 79.41
5 ZhE 1:2 51.61
6 g 1:6 83.30
7 ) 1:8 76.66

451 YrkLE W%
1 2:1 62.88
2 3:1 92.95
3 4:1 91.42

T SNRE R 85 °C, ALK IR SR, YEHLHE n(R-PH S AL SE0R) :
n(1,5- I B AR R TR

Note: Reaction temperature was 85 °C, acetic acid was used as catalyst,
the ratio of materials refer to n(R-tetrahydropelaria base) : n(1,5-
pentanediol diacrylate diester).
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Note: Reaction was in room temperature, catalyst was sodium
bicarbonate, the ratio of materials refer to n(intermediate 5) : n(methyl
benzenesulfonate), and the reaction time was 24 h.
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