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达沙替尼的合成工艺优化···························王洪刚，费  凡，张乃华，潘高峰，张贵民*
Improved Synthetic Process of Dasatinib····································································
················································WANG H G, FEI F, ZHANG N H, PAN G F, ZHANG G M*
DOI：10.16522/j.cnki.cjph.2019.12.005

NH
N

HO

N N

ClCl N N

ClN
N

HO

1

3

4

6

NaOH/DMSO N N

N
H

S

N
Cl

N
N

HO

H
N

O

HCl/EA

2 5

H2N S

N
Cl

H
N

O
N
H

S

N
Cl

H
N

O

Boc

N
H

S

N

O

H
N

Cl

Boc

HCl/EA

H2N S

N

O

H
N

Cl

NH
N

HO

N N

ClCl N N

ClN
N

HO

N N

N
H

S

N

O

H
N

Cl

N
N

HO
dasatinib

NaOH/DMSO

The purity of the product was 99.95%, and the total yield was 83.16% 
(based on 2).The improved process had been verified by pilot test.

This process avoided this double substituted impuritiy in the 
conventional process.
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(S)-2-[(芴甲氧羰基)氨基]-5-[(叔丁氧羰基)氨基]-4,4-二氟戊酸的合成··························
····················································································王  迪，刘海侠，傅  磊*
Synthesis of (S)-2-[(Fluorenylmethoxycarbonyl)amino]-5-[(tert-butoxycarbonyl)amino]-4,4-
difluoropentanoic acid···························································WANG D, LIU H X, FU L*
DOI：10.16522/j.cnki.cjph.2019.12.006
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5- 氯-2-(3- 氯甲基-1,2,4- 三唑-4- 基) 二苯酮氯乙酸盐的合成·········································
····························································范  钢，仲  慧，高浩凌，卢时湧，钱秀萍*
Synthesis of 5-Chloro-2-(3-chloromethyl-1,2,4-triazol-4-yl)dibenzophenone Chloroacetate·········
··························································FAN G, ZHONG H, GAO H L, LU S Y, QIAN X P*
DOI：10.16522/j.cnki.cjph.2019.12.007
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邻氨基苯甲酸对达托霉素发酵的影响············徐  鲁，卢雪欢，张建斌，李继安，林惠敏*
Effect of Anthranilic Acid on Fermentation of Daptomycin··············································
·······························································XU L, LU X H, ZHANG J B, LI J A, LIN H M*
DOI：10.16522/j.cnki.cjph.2019.12.008
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CD47 胞外区蛋白的真核表达与多克隆抗体的制备······················································
····························································朱中松，赵丽丽，王玲玲，张贵民，刘  忠*
Eukaryotic Expression of CD47 Extracellular Domain Protein and Preparation of Polyclonal Antibody
····················································ZHU Z S, ZHAO L L, WANG L L, ZHANG G M, LIU Z*
DOI：10.16522/j.cnki.cjph.2019.12.009
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大孔树脂-正相硅胶柱色谱法制备闹羊花二萜有效部位·················································
····························································姚禹民，房  鑫，张继全，阮克锋，梁  爽*
Preparation of Diterpenoid Fraction from Fruits of Rhododendron molle G. Don by Macroporous 
Resin Combined with Normal-phase Silica Gel Column Chromatography·······························
····················································YAO Y M, FANG X, ZHANG J Q, RUAN K F, LIANG S*
DOI：10.16522/j.cnki.cjph.2019.12.010

ethanol
concentration,
solvent ratio, 
extract time, 
number of 

extract

type of 
macroporous

resin, the ratio 
of diameter to 

height
……

the ratio of 
diameter to 
height, the 

eluent
……

It is the first time to report the preparation process of diterpenoid fraction from fruits of Rhododendron 
molle G. Don which takes rhodojaponin Ⅲ & Ⅳ as the indexes with purity no less than 50%.
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琥珀布考固体分散体的制备及其Beagle犬体内药物动力学研究······································
····························································王  菁，王  瑶，张  磊，张志文，李又欣*
Preparation of Succinobucol Solid Dispersion and Its Pharmacokinetics in Beagle Dogs··············
·······················································WANG J, WANG Y, ZHANG L, ZHANG Z W, LI Y X*
DOI：10.16522/j.cnki.cjph.2019.12.011
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蛋白药物相转化微针的浸泡吸附制备法·····················董晓陶，吴  飞，尹  芹，金  拓*
Phase-transition Microneedle Patches Loaded with Protein Drugs via Impregnation··················
··············································································DONG X T, WU F, YIN Q, JIN T*
DOI：10.16522/j.cnki.cjph.2019.12.012
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ERP+CSV在制药企业中的实施应用··············陆振宇，徐秀卉，徐  蓉，沈  忱*，章欢明
Implementation and Application of ERP&CSV in Pharmaceutical Manufacturers····················
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艾司唑仑 (estazolam) 是由日本武田公司开发

的 1 种短效苯二氮䓬类 (BDZ) 镇静、催眠、抗焦

虑药，其药理强度是硝西泮的 2.4 ～ 4 倍，同等效

果下其剂量仅为氟西泮的 1/15，具有作用强、用量

小、毒性小等特点 [1—4]。

5- 氯 -2-(3- 氯甲基 -1,2,4- 三唑 -4- 基 )二苯酮

是制备艾司唑仑的中间体 [5]，目前其制备方法主要

有 2 种：①以 5- 氯 -2- 氨基二苯酮 (2) 为原料，经

甲脒化、水解、肼化得到 6- 氯 -3- 氨基 -3,4- 二氢 -

5- 氯 -2-(3- 氯甲基 -1,2,4- 三唑 -4- 基 )二苯酮氯乙酸盐的合成
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，仲  慧

2
，高浩凌

2
，卢时湧2

，钱秀萍
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摘要：本研究以 5- 氯 -2- 氨基二苯酮 (2) 为原料，与甲酸缩合、肼化“一锅法”制得 6- 氯 -3- 氨基 -3,4- 二氢 -4- 羟基 -4-

苯基喹唑啉 (3)，再经二氯乙酰化、重排成盐“一锅法”制得艾司唑仑中间体 5- 氯 -2-(3- 氯甲基 -1,2,4- 三唑 -4- 基 )二

苯酮氯乙酸盐 (1)，总收率 67.1％，纯度 99.0％。本工艺反应条件温和，操作简单，为工艺放大提供了有效途径。

关键词：艾司唑仑；中间体；一锅法；合成

中图分类号：R971+.3     文献标志码：A     文章编号：1001-8255(2019)12-1431-03

DOI：10.16522/j.cnki.cjph.2019.12.007

收稿日期：2019-05-28
作者简介：范  钢(1989—)，男，硕士，从事药物合成研究。

Tel：0575-86383603
E-mail：fangang@zmc-china.com
通信联系人：钱秀萍(1964—)，女，博士，副教授，从事微生物与

生化药学研究。

Tel：021-34204459
E-mail：qianxp@sjtu.edu.cn

Synthesis of 5-Chloro-2-(3-chloromethyl-1,2,4-triazol-4-yl)dibenzophenone Chloroacetate

FAN Gang1, ZHONG Hui2, GAO Haoling2, LU Shiyong2, QIAN Xiuping1*
(1. School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200240; 

2. Xinchang Pharmaceutical Factory, Zhejiang Medicine Co., Ltd., Xinchang 312500)

ABSTRACT: A synthetic method of 5-chloro-2-(3-chloromethyl-1,2,4-triazol-4-yl)dibenzophenone chloroacetate 
(1), a key intermediate for estazolam, was reported. A one-pot method was designed to synthesize 6-chloro-3-amino-3,4-
dihydro-4-hydroxy-4-phenylquinazoline(3) from 5-chloro-2-aminodiphenyl ketone(2) by condensation with formic acid 
and hydrazination. Then, 1 was prepared by dichloroacetylation and rearrangement. The total yield was 67.1％ and the 
purity was 99.0％. The process has mild reaction conditions and simple operation, which provides an effective way for 
process enlargement.

Key Words: estazolam; intermediate; one-pot; synthesis

4- 羟基 -4- 苯基喹唑啉 (3)，然后二氯乙酰化、重排、

成盐得到 5- 氯 -2-(3- 氯甲基 -1,2,4- 三唑 -4- 基 )二

苯酮盐酸盐，2 步总收率 67.9％ [6]。该法甲脒化反

应用到 DMF 或二氯乙烷和有毒试剂三氯氧磷，肼

化、重排反应用到冰乙酸等试剂，以及每步反应涉

及到碱液调 pH 值、水洗、分层、浓缩蒸除有机溶

剂等操作，过程繁琐，且废液量大。②以 2 为原料，

经缩合、肼化得到 3，再经二氯乙酰化、重排得到

5- 氯 -2-(3- 氯甲基 -1,2,4- 三唑 -4- 基 )二苯酮，4

步总收率 62.5％ [7—8]。该法步骤多，尤其是在重排

反应用到有毒试剂苯，还生成高达 14％的副产物(5-

氯 -2- 氯乙酰氨二苯酮 )，需要重结晶除去，操作

复杂。

为解决上述方法操作繁琐、步骤多、副产物含

量高等问题，本研究采用如下合成工艺 (图 1) ：以
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2 为原料，经缩合、肼化“一锅法”制得 3，再经

二氯乙酰化、重排成盐“一锅法”制得 5- 氯 -2-(3-

氯甲基 -1,2,4- 三唑 -4- 基 )二苯酮氯乙酸盐 (1)，2

步总收率 67.1％，HPLC纯度 99.0％。该工艺步骤少、

操作简单、反应条件温和，且使用乙醇、乙酸乙酯

等溶剂，既降低了生产成本，又避免了使用有毒有

机溶剂，已达公斤级规模，为艾司唑仑的工艺放大

提供了有效方法。

目标产物选择氯乙酸盐，为本试验首次报道，

主要有以下几点考虑。

①在甲苯 / 氯乙酸体系中实现重排成盐反应，

操作简单可控，无需通过调节 pH 至中性再加盐酸

成盐酸盐，也避免由于重排产物的降解导致目标产

物收率与质量的不可控。

②氯乙酸盐的稳定性优于盐酸盐：室温 ( ≤

30 ℃ )与冷藏 (2 ～ 8 ℃ )条件下的对比研究表明，

氯乙酸盐降解速率均低于盐酸盐。目标产物的稳定

性优势利于延长中间体储存期。

实验部分
6- 氯 -3- 氨基 -3,4- 二氢 -4- 羟基 -4- 苯基喹唑

啉 (3)
将甲酸 (5.00 kg)、甲酸钠 (0.18 kg，2.65 mol)

和 2( 武汉顶强精细化工有限公司，3.00 kg，
12.95 mol) 加入 30 L 反应釜中，升温至 65 ℃反应

4 h，冷却至 10 ℃，滴加 25％乙醇水溶液 (12.0 kg)，
有类白色固体析出，过滤，滤饼用水 (10.0 kg) 洗涤，

得到淡黄色湿品。湿品投入 50 L 反应釜中，加入

乙醇 (25.0 kg)，室温下滴加 85％水合肼 (1.14 kg，
30.23 mol)，滴毕后反应 5 h，过滤，滤饼依次用水

(6.0 kg×2)、无水乙醇 (2.4 kg×2) 洗涤，湿品于

50 ℃减压干燥 15 h，得到类白色固体 3(3.27 kg，
92.4％ )，纯度 99.5％ [HPLC 归一化法：色谱柱 
YMC Pro C18 柱 (4.6 mm×150 mm，3 μm) ；流动相 

乙腈∶水(40 ∶ 60)；检测波长 254 nm；柱温 30 ℃；

流速 1.0 ml/min]。mp 184 ～ 186 ℃(文献 [4] ：185 ～

192 ℃ )。HR-MS(m/z): 274.075 4[M+H]+ ；1H NMR

(400 MHz，DMSO-d6)δ: 7.47(s, 1H, N=CH), 7.38 ～

7.45(m, 5H, ArH), 7.30～ 7.35(m, 1H, OH), 7.23(dd, 
J=2.4、6.4 Hz, 1H, ClC=CH-CH), 7.07(d, J=8.8 Hz, 
1H, ClC=CH-CH), 6.80(d, J=2.4 Hz, 1H, ClC=CH), 
4.40(s, 2H, NH2) ；

13C NMR(100 MHz, DMSO-d6) 

δ: 150.80, 143.91, 140.20, 130.62, 128.86×2, 128.84, 
128.44, 127.66, 127.60, 126.99×2, 126.55, 86.22。

5- 氯 -2-(3- 氯甲基 -1,2,4- 三唑 -4- 基 )二苯酮

氯乙酸盐 (1)
将水 (6.4 kg) 和无水碳酸钠 (0.96 kg) 加入 50 L

反应釜中，搅拌溶解，加入乙酸乙酯 (12.8 kg)、
3(1.6 kg，5.85 mol)，冷却至 10 ℃滴加氯乙酰氯

(1.6 kg，14.17 mol)，滴加约 1 h，室温反应 8 h，
滴加正庚烷 (8.0 kg) 搅拌析晶，冷却至 5 ℃搅拌

1 h，过滤，滤饼分别用水 (16.0 kg×2)、无水乙醇

(4.0 kg×2) 洗涤，得到类白色湿品。湿品投入 30 L

反应釜中，加入甲苯 (15.0 kg)、氯乙酸 (0.55 g，
5.52 mol)，升温至 70 ℃反应 5 h，冷却至 0 ℃析

晶，搅拌 1 h，过滤，滤饼用甲苯洗涤 (2.0 kg×2)，
湿品于 50 ℃减压干燥 15 h，得白色固体 1(1.81 kg，
72.6％ )，纯度 99.0％ (HPLC 归一化法，色谱条件

同 3)。mp 109 ～ 111 ℃。HR-MS(m/z): 332.035 8

[M-ClCH2COOH+H]+ ；1H NMR(400 MHz, CDCl3)

δ: 12.43(s, 1H, ClCH2COOH), 8.32(s, 1H, N=CH), 

Cl
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This efficient synthesis had been enlarged to kilogram 
grade, and the total yield was 67.1% with 99.0% purity.
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图 1   1 的合成路线

Fig.1   Synthetic Route of 1
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7.70 ～ 7.74(m, 3H, ArH), 7.62 ～ 7.66(m, 2H, ArH), 
7.57(d, J=8.4 Hz, 1H, ArH), 7.47(d, J=8.0 Hz, 2H, 
A r H) ,  4 . 7 0 ( s ,  2 H , C l C H 2C ) ,  4 . 1 0 ( s ,  2 H , 
C lCH 2COOH) ；13C NMR( 100 MHz, CDCl 3)

δ: 192.20, 169.98, 151.62, 145.51, 137.90, 136.87, 
135.18, 134.73, 132.14, 130.71, 130.19, 130.14×2, 
129.36, 129.01×2, 41.25, 32.77。
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