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BARTT AT IS ERAZEZ & 8 y50%H70.7 offiny [Fk BERS SRR PTEEEYy 100 2. JFURHA
ECERGTEREEM « TUTHREIREMEN RO - ZEEGEATH - PIEEA TN © = Z R AT - LBk
ZPBERf—12 6 2 2 3, 200H ~300HEERENEEM . SRS A BAY _EAEE F &R Bera 7Tl
MMEERE HABCEHIR BT & R L MRS TR S CH L BRI SR
B =RAZTHR) S £20. 5 MEEFHE i — A2 ER A ) FREL 2 MR TR S SRR AT e se = o Es ok,
— RS Al E90% DL Y ERFZES (5 75%, E -4l 30% ~ 90% I SR AZ BRI HHUR - T IR (5r 55t
T2 FHHPLCHATHRM] . 2/ 00% L EHYVEAZEZM IR AE45 CTE#HTHZEWRA WAEYEZIR T 25 C [
PIEEAT IECKEAR— 1 6 TESS & fEFH0 minf5A KB 0 @)IUEHTH #EHE20 minjE 28]
SEffTH . TR A B2 TS S RIAl S A 99. %Y S A2 H20.25 g, HIU4 1787.4% .t 77 RS B EA2
MESERAZNEB =2 TR e B AR e O3 Sk Ak [1].

AHFFEHT-RiELO - & LB R A2 e B b LT E S BRI B S SRR R iE SRS T E E A
VAR R P [2]

2. 2BPBHIZEILIREE (H-NRM)

EAZEEH) 775007 CazHs1NO14 HIH-NMRE 1 1L E 4 F7R.1H-NMR(400 MHZz,CDCI) 5 — 1.15
(,3H), 1.24(, 3H), 1.69(, 3H), 1.77(, 1H),1.80(, 2H), 1.85 ~1.92(m,1H) ,2.24(, 3H) ,2.26 ~2.37
(m,2H),2.39(,3H),2.45(dJ—3. Hz,1H),2.1 ~2.9(m,1H) ,3.54(d,J — 5.2 Hz,1H),3.80 (d,J —
7.2 Hz,1H),4.20(d,J — 8.0 Hz,1H),4.31(d,J — 8.4 Hz,1H),4.38~4.43(m, 1H) ,4.80(d—d J — 2.8
Hz J2— 5.2 Hz,1H) ,4.95(d,J= 8.0 Hz,1H) ,5.68(d, J= 7.2 Hz, 1H) ,5.79(d,J = 6.0 Hz,1H),6.21 ~
6.27(m2H),6.98(d,J — 8.8 Hz,1H),7.34 ~7.42(m,5H),7.44 ~7.3(m,5H) ,7.62(,J — 7.2 Hz,1H),
7.74(d, J— 7.2 Hz2H),8.14(d, J— 6.8 Hz,2H).

2. SRR ILIRIRE (13C-NMR)

EAZEEAT5Y TN CazHsiNOla, H13C-NMR [E#E [LE 5 Fi7k.13C-NMR(100 MHz, CDCl) 5— 9.54,
14.74 20.80 21.78,22.53,26.75,35.60,35.65,43.11,45.62,55.08,58.46,72.02,72.21,73.12,74.90,75.53,
78.81,81.08,84.34,114.27,126.98,127.02,128.25,128.62,128.65,129.15,130.13,131.92,131.99,133.10,



96 TR ST AR TR (B 2RRER) 2020 4

3357 13394 13794 14184 16683 16728 17035 17120 17269.

Vool X 7OG LD
SEEo 008 Z()Z
==

53
= S55EE=FF =

> i < <
O8c=c )L)VXL)Z(‘(
S Sz =

CHYSIavV

11 10 9 8 7 6 5 4 3 2 1 0
é p H ¥ ¥¥ YT ¥ ¥CM HS
5818 8 98 L8 88 io § FUBEESSAA
HLOLO Hi—li— =l e i—IiHC0i-1C0i—ICl1i—COLOCOCS]
G lppm
4 SR E RSB IIIH-NMRE %
Fig. 4 H-NMR of synthesized taxol
S SE2890QGIIOOZO0 | 90000ICMIl S ZiisZs=oongi=a
66 [ zZco fcozaobicos zzz ‘hL() 1 ()9?{%% ~f oggxogg
g Si—| cozssegg i88TS CI686FSEZ PRZOS T70 J()9 T ESEEZREE
co 7O I ZCOCOCOT 1063838383790 +f
S
E HHH

HeRRRRREooz2222221 spperrprprssss FiasEEEE L

Y s 2=

220 200 180 160 140 120 100 80 60 40 20 0

G /ppm

5 Akl S I Al -NMRE %
Fig. 5 13C-NMR of synthesized taxol
2. ARKENTTE O
DL T2 ey s E At Y 07 U A P i b TR B e e (m/ ) BY &S ZATEH A e R B (e s 7



26l

P FIHIIBT T o3 I I B LR S AT

BXME 75 S T - AR I L&Y & R AZ IR T 25T 97

By T SR ALIE = L o) - B RILE R - (R ) 53101 876. 318 8
Agilen1290/6545B LC-MS ESI &8

J5E WL (SE [, Aglient) M A2 g itk 2 oo

TR ST 155 T A= SR 5> xR

TETE m/z Jy 854. 337 6[M +H] o
(ESI-MS)fl 876.318 8 [M + Na]-(ESI- « 1.0x10: 855. 340 6 0:
MS) (25645 BANEIGFTTR) B4 0 Ex1o: ®
FZBEHY 53 T8 53 51 /9853.331 OFISTiik 895, 344 8

[16,36]fH %X o0 855 860 865 870 875 880

m/z

2551

Counts vs. Mass-to-Charge

B S Gkl SRR T
Fig. 6 HRMS of synthesized taxol

ARHFELLAT-ARHELO-K ZF A SR A2

e b EYI R, i =20 N B
BRRHIEREISAZEE - IEER T 2R T L Fa SRR R R R T SRAZERAT T BAs 7 S 2k
SAZER FURIZG RN A T8 55 iy 5K = T

AT E Rl a S IR L2 JFR R TS (AR, SRS RAD 7= a3 65%, A 5Bl L

MAEAET™ i e TN SAZEE IS A2 BR R G N A FY R >R

WANI M C,TAYLOR H L, WALL M C,et al.Plant antitumor agents.V1.the isolation and structure of taxol,a novalantileukemic and an-

STRELKOVA M A, KIRILLOVA N V. Anti-tumour activity of extracts from biomass of Taxusbaccata L. cell culture [] Rastitel'ny-

CROWN J,OLEARY M,00Il W S.Docetaxel and paclitaxel in the treatment of breast cancer:a reviewof clinical experience[J].Oncolo-

SUN Y S, MA C J, HUA Y Y, et al.Multifunctional nanoparticles of paclitaxel and cyclodextr-in-polypeptide conjugates with in vitro anti-

JIN H Y.Tumor-assoicated enzyme-triggered liposomal codelivery of simvastatin and paclitaxel for overvoming emt—assoicated drug re-

STROBEL G,YANG X,SEARS J, et al.Taxol from Pestalotiopsismicrospora,an endophytic fungus of Taxus wall achiana[J].Microbiolo-

s % X R
1
titumor agent from taxusbrevifolia[J]JJ Am Chem Soc,971,93 2325-2327.
[l
eResursy,2002,38(03) 70-77.
[0 AR R EECE=8) IMIER by Tl AR+ 2002:73-732.
XIAO P G.New Records of Traditional Chinese Medicine[M].Beijing: Chemical in-dustry press,2002 731-732.
[l
gist,2004,9(2) 24-32.
cancer activity]].Pharmaceutical Development and Technology,2020,25(9) 10711080.
SELEK . BTN RN RS DT (4 L35 4 et T R SAZ I e AR e EM T AR SR 2589 272 [D1IE 5T R ER ey 2019.
sistance[D].Beijing University of Chinese Academy of Sciences,2019¢
[l
gy/,996 ,42(2) 435-440.
[1 B EESOFEER . SR G AT 2 RS REMTE e 7R (E 28R hR) ,997(4) 8889.

LIU Y M,WANG Z W, YIN F L.The Progress of Synthetic Method of Camptothecin[J].Journal of XinYang Normal University(Natural
science Edition) ,997(4) 88-89.

XL RS GO ZSY SR IR IR ELS S0 SRR AEYIROR ST 2004,5(3) 309312,

ZHAO K,ZHOU D P.Extraction and separatic purification technology of anticaner drug taxol[J].Letters in Biotechnology,2004,15(3):
309-312.

[O] KINGSTON D G,JAGTAP P G,YUAN H,et al.The chemistry of taxol and related taxoids[J]Fortschr C'hem Org Naturst,2002,84 223225.
1A RS RS AL EAZ P R BRI T 258 N{E T 2014(10) 8891

JIN H S,LOU H Q,JIANG S C,et al. Study of Technology of Isolated Paclitaxel Taxus Chinesis[]. Guangzhou Chemical Industry,
2014(10):88-91.

1 2] X277 P HERASEE . RP-HPLCEMIE N £ MTHE 2L SAZA B AT SRAZES M R ff £ 2011,29(3):288290.

ZHAO J H,LI W P,FAN Y G,et al.Determination of Taxol in Chinese Yew Planted in XinXiang by RP-HPLC[J].Henan Science,2011,
29(10):288-290.



98

3]

[41]

[5]

6]

[7]

8l

o1

[20]

[21]
[22]

3]

[41]

[25]

[26]

7]

8l

o]

TR SRR (B 2R 2R 2020 4

X i AR ALEL EAZHHRE R R = SR U ERAZ B RO AR 21 FE[D] K F S Mok 522014.

ZHAO J.Research on Technology System of Ef icient Extraction of Taxol by CelSuspen-sionCultureofTaxusCuspidate[D].Chang-
chun:Jilin University ,014.

XL BkAK S2IREEH & RAZERE G R T 2] ] S4BT, 013,0()  555-560.

ZHAO Y,ZHANH D Y.WU X M. et al. Technological Imiprovemient of the Semisynthesis of Tax()I[J]. Fine Chemicals, 2013,30 (5 )
555-560.

FoRF S HEE RSB ET Z 2ot ] . P E ORI 2457,014(12):154158.

WANG Y Y.FENG F, TIAN L Z, et al. Study on the Process-related Imipurities of Semi-syn-thetic Paclitaxel [J]. Chin J Mod Appl
Pharm, 2014 (2 ) 154-158.

EHHE BRSO T EIRAETFE[D] K5 S MORSE,015.

JIANG M D.Semi-Synthesis and quality standards research of Taxol[D]. Changchun Jilin University 2015.

gkt HE S8 &7 - ARSI L E Y ALII] T ERT 25 44E, 01.3,9) 1029-1033.

ZHANG H,GAN H,WU Z N,et al.Biotransformiation of 7-xylose taxanes]]. J*hinese Journal of New Drugs, 2013 ,(9) 1029-1033.
FEFNILT - AHE-10- 25 ZI AL SAZER HUIMR S M S /E A LI LD ]ME 205% R A0AllK2,008.

JIANG SG. Study on 7-xylosyl-10-deacetylpaclitaxel antitumor activity and mechanism [ D] Haerbin Northeast Forestry University,
2008.

MILLER ML.OJIMA I.Chemistry and chemiical biology of taxane anticancer agents]].Chem Rec.2001.1(3) : 195-211.

OJIMA |,GENEY R.UNGUREANU IM.et al. Medicinalchemiistry and chemiical biology of new generation taxane antitumor agents]].
IUBMB L.ie,2002,53(4/5) 269274.

PATEL R N.Tour de paclitaxel biocatalysis for semisynthesisdJ] Annu Rev Microbiol. 1998.52 361-395.

AJIKUMAR P K. XIAO W H,TYO K E,et al.Isoprenoid pathway optimization for Taxol precursor overproduction in Escherichiacoli]]
Science,2010,330(000) 70-74.

K177 - AHE-10- K 2B A2 IR A R LR ZE [DIF T FEEREAS:,013.

ZHANG H.Study on biotransformiation of 7-xyl()syl-10-deacetyltax()I[D].Nanning GUANG-XI MEDICAL UNIVERSITY,013.
TR D BT 5 R S RIE S R A E M D IS TS e (1 24F17:07),010,3(2):310-315.

ZHAI G Y. MA H Y.DUAN Y D,et al.Quercetin Metal Complexes and Their Biological Acti-vity]].Journal of XinYang Normial Uni-
versity (Natural science Edition) ,2010,23(2) 310-315.

(& 2 st 5. EGCGYY e T 4RAEhI R zE ke 1] ST F4k (B 2ARF59hR) ,018,1(1):145-151.

CHEN L,LI K M. MA H J,et al.Progress in EGCXt Functioned on Cancer Stemi Cells]].Journal of XinYang Normial University (Natural
science Edition) ,2018,31() : 145-151.

FETT-NETO A G,MELANSON SJ.SAJATA K ,t al.Improved growth and taxol yield in developing calii of taxus cuspidate by miedi-
umcomposition modifcation]].Bio Technology ,1993,11(6) :731-734.

R JTHERD H 2 55 RILLL TR LR DT TR I INEG 254k, 994, 9() 55-60.

TONG X J.FANF W S.ZHOU ] Y .et al.Studies on the chemiical constiuents of leaves and twigs of tatus guspidata]] Acta Pharmiaceuti-
ca Sinica,1994,29() 55-60.

Fpp | A TR R L 5 10- 5 2 S iR a N A & R D] ALeT  Th E SR b = T E A E RS, 007 .

L1 J H. Microbial transformiation of cephalomiannine and the enzymiatic synthesis of 10-de-acetyltaxol[D].Beijing CHINESE ACADEMY
OF MEDICAL SCIEMCES ¢« PEKING UNION ME-DIAL COLLEGE,2007.

R T . P BRI S R B HI D2 [D]. ) AR ZREE T K ,013.

CHEN Y Y.SynthesisandpurificationofDocetaxel[D].Guangzhou EAST CHINA UNVER-SITY OFSCIENCE AND TECHNOLO-
GY,013.

LONEEE. s 250 R HEID]. B 51 B s8R 54,012.

[11]

2]

WANG A H.The Synthesis research of docetaxel[D].Nanjing Nanjing University of Science and Technology .2012.

BB 7 BESE TR 25 S LT AN SR A P B ML S B SIS DRI 250 B2 1 ] ST R AR (B AR 2017,50
85-90.

ZHAO J H,XUE B Y,LI Y,et al.Preparation of Taxol Active Pharmiaceutical Ingredients by Purification of Taxol from Taxus chinensis
Cell Culture]..Journal of Henan Normial University(Natural Scierice Edition) 2017,45 (O 85-90.

B RPE SR G 2R RIS A T8 W B R B RS A R I E R 9286 i 75 [D]- 2 BH  Hh EBE R, 010.

LYU H W.EFectofcombinedapplicationofExemestaneand Docetaxelonthegrowthofhu-manendometrialcarcinomaxenografted

tumors in nude mice[D].Shenyang China Medical University, 2010.

TEEE105T



=56 1 SRR 5 B R A B SE R R A 105

mcnt is dominated by the government, and it is carried out from the top down.While the school physical education governance
includes multiple types of subjects and the characteristics of a ““dual-track"systcm, and regulates school physical education work
based on contracts and legal systems. The turning point of school physical education governance research appeared in 2013, and
the overall trend was rising. Physical health, governance system, physical education, physical education governance, manage-
ment model, reform, and curriculum setting arc the current research hotspots of physical education governance in schools.
Teachers' participation in school physical governance, school physical training and venue governance, campus football govern-
ance system, and health in China The promotion of school physical education policy is the four themes of school physical educa-
tion governance research.Suggestions : promote the professional development process of sports teachers; improve school sports
regulations and contracts; revitalize the multi-agent governance of campus football; strengthen theoretical research on school

sports governance.

Keywords . school physical education governance; hotspot; evolution ; co-word analysis
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New technology of synthesis of taxol from 7-xylosyltaxanes

Zhao Junhong,Fan yange?Wang Hongxing,Li Wenfeng,Li Zheng,
Kong Hongjun, Chen Shipeng, Chen Jin,Xue Baoyu

(InstituteofChemistry Henan Academy of Sciences Zhengzhou 450002 China)

Abstract. Taxol mixtures were prepared from 7-xylosyl-10-dcacctyltaxol by thrcc-stcps reaction redox, acetylation, and
deacetylation.The mixture bc purified by Silica Column and rccrystalliation to obtained high purity taxol.Thetaxol were charac-
terized by HPLC,! H-NMR,13 C-NMR and HRMS.This syntheses process has expanded the source of biomass for the chemical

semi-syn-thesis of Taxolreduced the production costs,and increase the biomass resource of Taxanc.

Keywords . 7-xylosyl taxancs; taxol; synthesize
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