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Study on Synthesis of Docetaxel

XU Shaojie, YUAN Jianyong, ZHOU Hui, GAN Yongjun, LI Qingeng

College of Pharmacy, Chongqing Medical University, Chongging 400016, China

Abstract For the purpose of preparing docetaxel with a high yield, a mild and convenient semi-synthetic process of docetaxel is adopted.
The target compound is prepared in four steps. 10—deacetyl baccatin 111, the starting material, is reacted with benzyl chloroformate to form
C-7 and C-10-protected 10-deacetyl baccatin III, which is then reacted with (3R,4S)-1-tert—butoxy—carbonyl-3—(1-ethoxy—ethyloxy)—4—
phenylaz—etidin—2-one and followed by hydrogenolysis to form a 2°—(1—ethoxy —ethyloxy)-N—off benzoyl-N—tert—butyl carbonyl oxy—gen—
10-deacetyl taxol, and then, the target compound is finally obtained by the acid hydrolysis. The key step is the selective protection of C-7
and C—10 hydroxyl groups of 10-deacetyl baccatin III. The effects of main factors on every reaction process are analyzed, to establish the
optimized reaction conditions of every step. The target molecules and intermediates are characterized by MS and NMR. The results indicate
that the synthetic process is of low cost, easy for handling and with an overall yield of 50% from 10-deacetyl baccatin III.
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Fig. 1 Structure of docetaxel and 10-DABIII
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Fig. 2 Synthetic route of docetaxel
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121 C-7,C-10- - -10-
ll(4a)
500mL ) 10—
II (2)15¢ (0.028mol) 150mL,
DMAP 3.4¢(0.028mol ), 40°C,
(3)10g(0.056mol) ( 1h),
60°C, 30min;, ) ;
; ,60°C ;
18¢( / =11,
0.3), 81%, :"C NMR (125 MHz,

CDCL) 3 1061, 1537, 20.09, 22.56, 25.62,26.57,33.44,38.36,
42.69,4743,5630,67.96,6798,69.87, 7005, 7431, 75.61, 7636,
78.71,78.95,80.60,83.94,128.26,128.32,128.36,128.44,128.49,
128.60,128.65,129.29,130.10,131.46,133.70,135.24 ,135.33,

145.64,154.18,154.20,166.97,170.73,201.96;

ESI-MS [CsHy0,,+Nal 835.3, 835.6,
122 2'-(1- )—N- —N- -
C-7,C-10- - -10- (5a)
500mlL, , 1.2.1
4a 182(0.022mol) 120mL, 1-
—(3R,49)- -0-4- - -2- (7)
14.5¢(0.043mol ) , s
, -40°C, 0.905¢ (0.038mol ) ,
0.5h, -
(2mol/L) 27mL.( 2h). 0.5h,
35mlL,
, (120mlx3) ,
; ,50°C ,
19.8¢( / =14, 0.3),
80.0% :*C NMR (125 MHz, CDCl;) &

10.69, 14.74,18.45,20.93, 22.55, 26.34, 28.22, 3097, 33.44,
35.32,43.19,46.98,56.26,58.49,69.98,70.12,72.37,73.57,74.32,
75.37, 7642, 78.37,78.70,80.25,80.94,83.86,126.81,128.10,
128.25,128.27,128.45,128.54,128.63,128.73,128.87,129.07,

(Articles)

74.54,74.84,78.80,80.21,81.09,84.14,126.76, 128.04 ,128.71,
128.92,129.18,130.17,133.69, 135.57,138.42,155.34,167.02,
17029,172.70,19992,211.33; :ESI-MS[C,;HsNO 5

+Nal": 902.4, 902.6,,
12.4 (1)
150mL , 123 6a Tg
(0.00796mol), ( /  =4/1)30mL, R
30°C 4h,50°C s
(40mL)  (10mL) 3 , 150mL, ,
) , ,50°C
, 5.01¢g( /
=1:1~1:3, 0.2 ), 8%,

:BC NMR (125 MHz,CDCL;) & 9.87, 14.37, 20.66, 22.56,
26.46,2821, 35.73, 36.96, 43.08, 46.50, 56.22, 57.68, 71.98,
72.41, 73.68, 74.54, 74.86, 76.60, 78.80, 80.23, 81.10, 84.18,
126.77, 128.05, 128.72, 128.82,129.19,130.18,133.71,135.96,
138.45,155.39,167.03,170.33,172.75,211.33;

ESI-MS [CyH5NO4+Nal': 830.3, 830.6.
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- bR =ML, OH
on 54 i) o “}:0
‘)Z: ;’ DMAPTHE(40-60°C b

4a; R= R= Ré=
130.18,132.57,133.77,135.14,135.26,141.76,154.18,166.94, 4b: R= R= R'=
170.25,201.56; :ESI-MS [C&H7;NO o+ Nal*:
:1170.5, :1170.9, HPLC R : Kromasil C18
123 2'-(1- )—N- -N- -10- (250mmx4.6mm,5pm), 1.0mI/min, 30°C,
(6a) 232nm, ( ):0~1min,50% 50% ;1~8min,50%~
150mlL , 1.22 5a 18.5¢ 95% 50%~5% ;8~13min ,95% 5% ;13~15min,95%~50% 5%~
(0.016mol) 45ml., 30C 50%;15~17min,50% 50%, .
, - g, 3h, 1 , - ;
; , ,50°C 98.7%, . , _
14.2¢, 98% o :"C NMR (125 MHz, (4b) (4a)
CDCl;) 8 9.86,14.36,18.41,20.64,22.56, 26.45, 28.20,30.95, , , ) ;
35.74,37.00,43.08,46.48,56.19,57.67,58.46,71.99,72.43 ,73.69 , ; ;
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Table 1 Effects of different esterification agents
on the conversion ratio of esterification
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Table 3 Effects of temperature on the conversion
ratio of coupling reaction

IC 1%
1% 1 -60 87.6
1 2 (4a/4b) 2 =50 88.2
- 3 -40 88.7
0.4 24 972 > 20 0
6 -10 0
. (DMAP) . , ,
2 ) ’ o
9 9 9 4 > - 10% >
; DMAP , , , o )
) ) 10% .
DMAP, 4
2 Table 4 Effects of content of catalyst on the

Table 2 Effects of different organic bases on the
conversion ratio of esterification

1%
1 2 (4a)
1.0 3.0
DMAP 0.1 1.8 97.9
22 C13-
C13- , (5a)
B_ o
,C-7, C-10- - -10-
11 .
3 ,—60~-40C
-30%C ,—20~-10°C
. , -40C
2.3

conversion ratio

- 1%
1 5% 32.1
2 7% 552
3 10% 98.1
4 20% 983
5 s 30C Sh
, o 30°C
:10% - ,
30°C, Sh,
5

Table 5 Effects of temperature and reaction time on the
conversion ratio of hydrogenolysis

1%
1h 2h 3h 4h Sh 6h 24h
20C 37.1 652 778 80.1 813 869 924
30C 432 81.1 906 934 982 981 982
40°C 499 873 928 888 8.1 — —
50C 605 917 875 855 — — —
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Table 6 Effects of different diluted acids
on the conversion ratio of hydrolysis
1%
1 93.5
2 84.2
3 (6mol/L) 67.6
4 (12mol/L) 72.2
5 56.0
C Do )
3~4h , 40°C,
30°C 4h,
7
Table 7 Effects of temperature and time
on the conversion ratio of hydrolysis
1%
/h - 10°C 20°C 30°C 40°C 50C 60C 70C
1 1 15 19 26 33 60 60 70
2 2 28 56 78 38 89 90 91
3 3 49 82 93 38 90 92 87
4 4 78 84 94 38 90 86 70
5 5 78 84 94 38 38 73 69
6 6 78 84 93 38 87 73 67
7 24 78 84 93 38 74 71 53
3
, DMAP 10-DABIIT  C-7
C-10 Cc-7,C-10- - -
10- I (4a); -
, —40C 1- -(3R,
48)- -0-4- - -2-  (7) 4a
C-13 Sa; ,10% -
,30°C 5h 2°—(1- )—-N-
-N- -10- (6a); ,
30C 4h (1)
: , ;
@ . . 16)
( 50%), (99.6%) o
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