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Single crystal culture and structure confirmation of cabazitaxel

XIE Yin-sheng, GAO Hong-yun, LIU Shi

Beijing Medconxin Pharmaceutical Technology Limited Company, Beijing 100012, China
Abstract: Objective To cultivate single crystal of cabazitaxel, and to establish the structure of cabazitaxel. Methods To selected
the best condition by inspecting the different solvent. Suitable solvent and culture conditions were selected to cultivate single crystal.
Single crystal of cabazitaxel was studied by X-ray diffraction, and the structure of cabazitaxel was identified. Results Cabazitaxel
colorless transparent columnar crystal was obtained in ethyl acetate - hexane solvent system after volatilization for 7 d. According to
data of atomic coordinates, equivalent temperature factor, bond distance, and torsion angles, asymmetric unit stoichiometric of
cabazitaxel was established as CyHgsNOyg, relative molecular mass were 924.02, and crystal density were 1.273 mg/m3 .
Stereostructure of cabazitaxel was obtained, and the crystal was proved to monoclinic system, and space group was P2,. Conclusion

The single crystal size of cabazitaxel is obtained and proved right for X-ray analysis which suggests the structure of cabazitaxel is

correct.

Key words: cabazitaxel; single crystal culture; X-ray single crystal diffraction; structure confirmation

£ OB BRI 44 (20,58, 78,108, 130)-4- L LA,
FE-13-({(2R,38)-3-[(BU T %P dk) 2 Hk]-2-F2 H-3-2%
FEPA MR ) 4 )-1-08 -7, 10- — F AR JE-9-40 8 -5,20-
IR B G- 11-060-2- 25 K R R, (gt WL 1,
JEVEE B - TR F IR B — AR
FBIMIR 2y, S[E FDA 7E 2010 45 6 H 17 H#tt#E
e A HIREMRB T A & 2 R A
BIT T BRI A I R . KR
T e R0 B, #5652 2 0 SAZ I N HE A0 7
L e 0 2 B RIS B ki 47 e 5 A
&, HREALIERYT T B KA AR, T

gt EHEA: 2016-10-08

EEE T WHE (1978—), 9, WREEFEN, LR, Sk FUbBI2iRR 62y TRAE,

Tel: (010)84917791  E-mail: wellyyy@qq.com

RUSEFEAR T 30%. FAEHIBLHIFISRAZEE . 2 P fth2E
R, SR INSERE B 1 R A AR Rl A SR A
H, SBUEBAE ARSI RETERCE A, PIITTARA i
AT 2203 HHEAEE RGP, Z%
2R AP SR LRAK, W IRYT 2 2 25
PEbRE, b AMZ 2 B i e R R EL A
—RRA GG R R, fAEZ B, SCIkB
PO TR AR F S TE . AR A R AT R
B2y, e T L2RUE LR, CEER e,
I H5ERE T BB TRIR R AR, BARIEL L
SN | SAMRIBOEIE . IR TCER T

LENHY) AT



» 1880 - AR E 45l A Drugs & Clinic

FEaH B2y 2016 £ 12 B

J s XS OB ARRTH AT AT 25 T Bost He gl fg gt
17 T, AHR IR LA . T H AT
PIE A ARG AT I, SR SR B R
TR EARTER L, JFBEAT T XS 2 i S AT A I
W, LR T AT AR

>Ldim10

o

1 FERENKEED
Fig. 1 Chemical structure of cabazitaxel
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Fig. 2 Stereostructure of cabazitaxel
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Table 1 Atomic coordinates and equivalent temperature factor
J7 ¥ Xx/nm y/nm z/nm U (eq) Ji ¥ X/nm y/nm z/nm U (eq)
01 5019(2) 6302(1) 5799(2) 23(1) C17 2951(3) 6 599(2) 3679(2) 22(1)
02 3496(2) 7251(1) 4257(12) 20(1) C18 1745(2) 6 484(2) 3 740(2) 23(1)
03 3398(2) 6 194(1) 3175(2) 29(1) C19 1417(3) 6 866(2) 4 544(3) 27(1)
04 3 056(2) 8 775(1) 4260(2) 22(1) C20 293(3) 6 712(2) 4599(3) 29(1)
05 4 253(2) 9812(1) 5023(2) 26(1) C21 —500(3) 6 180(2) 3843(3) 32(1)
06 2967(2) 8 873(1) 1714(2) 26(1) C22 —175(3) 5804(2) 3043(3) 31(1)
o7 7 065(2) 9432(1) 3384(2) 25(1) C23 940(3) 5948(2) 2985(3) 27(1)
08 7 804(2) 7 775(1) 3892(2) 26(1) C24 3407(2) 9396(2) 4963(2) 23(1)
09 9122(2) 8 045(1) 6 130(2) 25(1) C25 2 620(3) 9487(2) 5621(3) 30(1)
010 5378(2) 8 635(1) 7 879(2) 23(1) C26 7581(3) 10179(2) 3.800(3) 36(1)
Ol1 6 636(3) 8378(1) 9 726(2) 55(1) C27 5515(3) 8011(2) 2470(2) 22(1)
012 5732(2) 9557(1)  10529(2) 29(1) C28 9930(3) 8 551(2) 5873(3) 31(1)
013 2 758(2) 8031(1) 7770(2) 29(1) C29 7298(3) 6614(2) 5411(3) 25(1)
014 2 838(2) 7 598(1) 9511(2) 30(1) C30 7 490(3) 6 677(2) 7 388(3) 27(1)
015 8469(3) 9610(2) 1191(3) 64(1) C31 7 108(3) 9252(2) 7233(3) 28(1)
016 9783(2) 8 774(1) 971(2) 41(1) C32 5819(3) 8751(2) 9017(2) 29(1)
N1 3531(2) 8 755(1) 9400(2) 29(1) C33 5271(3) 9466(2) 9325(2) 26(1)
Cl 5441(2) 7 084(2) 5779(2) 20(1) C34 3 875(3) 9415(2) 8 886(2) 26(1)
C2 4 786(2) 7 366(2) 4512(2) 21(1) C35 3324(3) 10169(2) 9 098(2) 24(1)
C3 4 960(2) 8232(2) 4 240(2) 18(1) C36 3505(3) 10855(2) 8595(3) 30(1)
C4 3713(2) 8619(2) 3524(2) 20(1) C37 3017(3) 11546(2) 8 783(3) 35(1)
(O8] 2 826(3) 8240(2) 2425(2) 24(1) C38 2367(33) 11573(2) 9462(3) 35(1)
Coé 3 682(2) 9328(2) 2749(2) 22(1) C39 2170(3) 10891(2) 9947(3) 32(1)
Cc7 4 870(2) 9 649(2) 2737(2) 22(1) C40 2641(3) 10198(2) 9 756(3) 30(1)
C8 6 006(2) 9273(2) 3624(2) 21(1) C41 3022(3) 8 115(2) 8793(2) 23(1)
C9 5897(2) 8374(2) 3674(2) 20(1) C42 2520(3) 6 781(2) 9 134(3) 33(1)
C10 7238(2) 8099(2) 4376(2) 22(1) C43 1 254(3) 6 748(2) 8180(3) 47(1)
Cl1 7 888(2) 8294(2) 5664(2) 21(1) C44 3499(4) 6451(2) 8 784(3) 48(1)
Cl12 7220(2) 7952(2) 6350(2) 21(1) C45 2553(4) 6412(2)  10224(3) 54(1)
CI3 6 868(3) 7090(2) 6221(2) 22(1) C46 9078(3) 9029(2) 1 488(3) 41(1)
Cl14 4 994(3) 7 541(2) 6 596(2) 22(1) C47 9101(4) 8502(2) 2423(4) 56(1)
Cl15 5986(2) 8032(2) 7 486(2) 22(1) C48 9 894(3) 9 244(2) 74(3) 47(1)
C16 6 832(2) 8401(2) 7 002(2) 21(1) C49 10 170(4) 8 721(3) —730(3) 57(1)
R2 EORIKHE
Table 2 Data of partial bond distance
J B K/nm Ji 1 K/nm Ji B K/nm J T B K/nm
01-C1 1.449(3) 02-C17 1.363(3) C7-C8 1.523(4) C21-C22 1.386(4)
02-C17 1.363(3) 013-C41 1.218(3) C8-C9 1.566(4) C22-C23 1.383(4)
02-C2 1.454(3) 014-C41 1.358(3) C9-C27 1.547(4) C24-C25 1.493(4)
03-C17 1.209(3) 014-C42 1.493(3) C9-C10 1.565(4) C32-C33 1.524(4)
04-C24 1.355(3) 015-C46 1.210(4) C10-C11 1.547(4) C33-C34 1.533(4)
04-C4 1.463(3) 016-C46 1.332(4) Cl11-C12 1.515(4) C34-C35 1.534(4)
05-C24 1.218(3) 016-C48 1.449(4) C12-C16 1.345(4) C35-C40 1.381(4)
06-C5 1.472(3) NI1-C41 1.352(4) C12-C13 1.543(4) C35-C36 1.406(4)
06-C6 1.481(3) NI1-C34 1.454(4) C13-C30 1.546(4) C36-C37 1.393(4)
07-C8 1.438(3) C1-C14 1.559(4) C13-C29 1.555(4) C37-C38 1.369(4)
07-C26 1.441(3) C1-C2 1.563(4) C14-C15 1.531(4) C38-C39 1.395(4)
08-C10 1.215(3) C1-C13 1.565(4) C15-C16 1.515(4) C39-C40 1.388(4)
09-Cl11 1.418(3) C2-C3 1.572(4) C16-C31 1.514(4) C42-C45 1.513(5)
09-C28 1.433(3) C3-C4 1.554(4) C17-C18 1.482(4) C42-C44 1.516(5)
010-C32 1.343(3) C3-C9 1.570(4) C18-C19 1.397(4) C42-C43 1.516(5)
010-C15 1.468(3) C4-Cs5 1.525(4) C18-C23 1.404(4) C46-C47 1.491(5)
011-C32 1.217(4) C4-Co 1.567(4) C19-C20 1.394(4) C48-C49 1.497(5)
012-C33 1.414(3) C6-C7 1.527(4) C20-C21 1.395(4)
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Table 3 Data of partial torsion angles

J TS HFA/C) J T A HFA/C) AT A HES/C)
C17-02-C2 118.0(2) C10-C9-C8 104.1(2) C23-C22-C21 120.5(3)
C24-04-C4 117.7(2) C27-C9-C3 113.9(2) C22-C23-C18 119.6(3)

C5-06-C6 90.93(18) C10-C9-C3 116.2(2) 05-C24-04 122.92)
C8-07-C26 112.2(2) C8-C9-C3 105.1(2) 05-C24-C25 126.3(3)
C11-09-C28 113.4(2) 08-C10-C11 119.5(2) 04-C24-C25 110.8(2)
C32-010-C15 115.9(2) 08-C10-C9 119.9(2) 011-C32-010 125.1(3)
C41-014-C42 119.92) C11-C10-C9 120.4(2) 011-C32-C33 122.7(3)
C46-016-C48 118.2(3) 09-C11-C12 109.5(2) 010-C32-C33 112.02)
C41-N1-C34 122.2(2) 09-C11-C10 112.1(2) 012-C33-C32 110.3(2)
01-C1-C14 104.5(2) C12-C11-C10 111.5(2) 012-C33-C34 107.5(2)
01-C1-C2 106.0(2) Cl6-C12-Cl11 120.9(2) C32-C33-C34 111.9(2)
Cl14-C1-C2 111.3(2) C16-C12-C13 118.7(2) N1-C34-C33 109.92)
01-C1-C13 109.6(2) C11-C12-C13 120.1(2) N1-C34-C35 112.1(2)
C14-C1-C13 111.5(2) C12-C13-C30 109.9(2) C33-C34-C35 111.4(2)
C2-C1-C13 113.3(2) C12-C13-C29 115.9(2) C40-C35-C36 118.5(3)
02-C2-Cl1 103.9(2) C30-C13-C29 103.3(2) C40-C35-C34 122.2(3)
02-C2-C3 107.6(2) C12-C13-C1 104.8(2) C36-C35-C34 119.2(3)
C1-C2-C3 118.0(2) C30-C13-C1 112.4(2) C37-C36-C35 120.0(3)
C4-C3-C9 110.6(2) C29-C13-C1 110.8(2) C38-C37-C36 121.1(3)
C4-C3-C2 111.3(2) C15-C14-C1 114.0(2) C37-C38-C39 119.1(3)
C9-C3-C2 115.5(2) 010-C15-C16 109.7(2) C40-C39-C38 120.3(3)
04-C4-C5 108.2(2) 010-C15-C14 107.8(2) C35-C40-C39 120.9(3)
04-C4-C3 109.6(2) Cl16-C15-C14 112.2(2) 013-C41-N1 125.0(3)
C5-C4-C3 120.3(2) C12-C16-C31 125.6(3) 013-C41-014 126.6(3)
04-C4-Co6 111.8(2) C12-C16-C15 116.9(2) N1-C41-014 108.3(2)
C5-C4-Co6 85.8(2) C31-C16-C15 117.4(2) 014-C42-C45 101.3(2)
C3-C4-Co 119.1(2) 03-C17-02 123.4(3) 014-C42-C44 109.0(3)
06-C5-C4 92.1(2) 03-C17-C18 126.1(3) C45-C42-C44 111.4(3)
06-C6-C7 113.2(2) 02-C17-C18 110.4(2) 014-C42-C43 109.8(3)
06-C6-C4 90.10(19) C19-C18-C23 119.93) C45-C42-C43 111.9(3)
C7-C6-C4 120.1(2) C19-C18-C17 122.13) C44-C42-C43 112.9(3)
C8-C7-Co6 113.1(2) C23-C18-C17 117.9(2) 015-C46-016 122.7(3)
07-C8-C7 111.0(2) C20-C19-C18 119.9(3) 015-C46-C47 125.3(3)
07-C8-C9 107.1(2) C19-C20-C21 119.6(3) 016-C46-C47 111.9(3)
C7-C8-C9 113.1(2) C22-C21-C20 120.4(3) 016-C48-C49 108.0(3)
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