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Research Progress of Paclitaxel and Its Preparation
LIAO Ting-xiu, KUANG Cui-liu
( Hainan Aike Pharmaceutical Corporation Lid., Haikou 570216, China )

Abstract Paclitaxel which belongs to diterpenoid compound is the first chemical drug that comes from narural plants and
used to treat cancers. Now it has been widely used in the treatment of ovarian cancer, breast cancer and lung cancer etc..
Due to the unique and effective anticancer mechanism of paclitaxel, as a novel anticancer drug, paclitaxel has caused more
and more attention from every country. The physical and chemical properties, mechanism of action and the source of
paclitaxel were introduced in detail. Aming at the problems that paclitaxel is poor water solubility and lacking of resources,
the solutions are accelerating the speed of developing paclitaxel derivatives that has the same mechanism as paclitaxel or
other active ingredient drugs, developing new methods for preparation of paclitaxel such as fermentation, total synthesis
etc..

Key words paclitaxel; mechanism; new dosage form

( )
- 1992 FDA

o o 1963

N Monre E Wall
2 o o

o 20
. 2
(Paclitaxel) Taxol
58 20- -1 2«
2015-01-28
1983— - E-mail:164261515@qq.com
[J1. 2015 38 3 21-25

21



2015 3 38
4 78 108 13a- -11- -9-
-4 10- -2- -13[ 27 R 3
S -N- -3- ] °
85392 C47H51NO]_4:> 3
° 3.1
1 o 1992  FDA
OY
O (e}
O > T EtOH. MeOH. MeOH  DCM
u} = (] 5
N (o N
H é "—Hé (8]
oF OH % O‘Y o
OA\@ Mattina
1 115.8%.
1979 Schiff P B Jennings
Fant o CO,
( « o -tubulin B
B -tublin),
3.2
G, o
bacctinlll  10-deacetyl baccatin 1l
o bacctinlll
1992 FDA 10-deacetyl baccatin 111 o
10-DAB o
1988 Denis
Holton  Potier baccatin 111
0 2
EE TES TBS TIPS
2

22



2015 3

3.3 4
| | |
— [ ] [ ] [ ]
30~40 T
7 —[ ]
. }
3,
4

20

2 GGPP
(1) — A C )
ABC
(2) —_— A ABC C
ABC <
Wender —
g
O 5
N N Fleming
6 o
C,
— B >
0 NH,
34 } -
1993 , Gary Strobel
6
24~25 ng/L,,
: 4
EL (Cremophor EL
o i (50 : 50)
5%
° 013~112¢g-L™ 3~24h,

23



2015 3

135~175mg-m>, (MTD) 3h 5.3
225~240 mg-m=, N N
Cremophor  PVC o
PVC
Sugahara
2! -OH (CMDex)
o -CMDex
5 o
N N 2
200~1000
o PEG
5.1 o
N . MTD

1 °

2 o o

3 o °

Lundberg N 5.4
N N _80
PEG-PE( - )
o
50 nm
MPS o
HelLa [
5.2
ABI-007

1 1 o

Gp60-Caveolin

SPARC

A W N
o

Gp60-Caveolin-1

24


http://www.willnano.com/product_128525.html#visualmodule_25
http://www.willnano.com/product_128525.html#visualmodule_25

2015 3

[1]

[2]

[3]

[4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

LodishH BaltimoreD Berk A etal. Molecular Cell Biology[ M ].
New York:Scientific American Books 1995.

. [J].
2014 30 4  1-13.
Monre E Wall. Discover of drugs that fight cancer[ J ]. The New York
Time 1963 62 1-2.
[J]
2013 3 4
Schiff P B FantJ Horaite S B Promotion of microtubule assemble
in vitorby taxol. Nature 1979 277  665-666.
[J1 1997 9 3 49
5- .
[J] 2002, 17, 3
136.
[J] 2003 18 4 172,

Mattina M J 1. Extraction
and high-performance liquid chromatographic analysis of taxanes

purification by solid-phase extraction

from ornamental Taxus needles[ J ]. Journal of Chromatography A
1994 679 269-275.

Vandana V. Teja A'S Zalkow L H. Supercritical extraction and
HPLC analysis of taxol from Taxus brevifolia using nitrous oxide and
nitrous oxide + ethanol mixtures [ J ]. Fluid phase equilibria
1996 116 1  162-169

Guenard D Gueritte-Voegelein F  Potier P. Taxol and taxotere:
discovery chemistry and structure-activity relationships[ J ]. ACC
ChemRes 1993 26 160-167.

Habus |
the semisynthesis of taxol and its C-13 side chain analogs by means
of lactam synthon method[ J ]. Tetrahedron, 1992, 48 6 985-7

Ojima | Zhao M et al. New and efficient approaches to

(13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

(22]

(23]

(24]

(25]

(26]

[27]

(28]

[29]

(30]

(31]

(32]

(33]

012.

We nder P A Mucciaro T P. J Am Chem Soc, 1992, 114,5 878-
5879.

Stierle A Strobel G Stierle D. Taxol and taxane production by
Taxomyces andreanae an endophytic fungus of Pacific yew[ J ].
Science 1993 260 9  214-216

Fleming P E  Mocek U  Floss H G. Biosynthesis of taxoids. Mode
of formation of the taxol side chain[ J ]. Journal of the American
Chemical Society 1993 115 2  805-807

Fleming P E  Knaggs AR He X G
taxoids  Mode of attachment of the taxol side chain[ J ]. Journal of
the American Chemical Society 1994 116 9  236.
SINGLA A K GARGA AGGARWAL L.Paclitaxel and its
formulation[ J]. IntJ Pharm 2002 235 179-192.
LUNDBERGB B RISOVIC V. RAMASWAMY M et al. A
lipophilic paclitaxel derivative incorporated in a lipid emulsion for
2003 86:

et al. Biosynthesis of

parenteral administration [ J ]. J Controlled Release
93-100.

DONG Y FENG S S Poly
/montmorillonite nanoparticles for oral delivery ofanticancer drugs[J].
Biomaterials 2005 26 6 068-6 076.
SUGAHARA S KAJIKIM KURIYAMA H
delivery systems: the use of aminoacid linkers in the conjugation of

D, L-lactide-co-glycolide

et al. Paclitaxel

paclitaxel with carboxymethyldextran to create prodrugs[ J ]. Biol

PharmBull 2002 25 5  632-641.
1
2005 5 10  776-777.
31 2009 18 9  788-792.
1]

2010 10 9 3-5.
Christen AA  BlandJ
produce taxol [ J ]. Proc Am Assoc Cancer Res
A2252

Christen AA  Gibson D M Bland J. Production of taxol or
taxol-like compounds incell culture  US ~ 5019504[ P ]. 1991

GibsonDM. Cell culture as a means to
1989 30

[J]. 2000 10 10-12

[3]. 1995 19 3
159-163
Mastropaolo D Camerman A LuoY et al. Crystal and molecular
structure of paclitaxel taxol [ J ] Proc Natl A cad Sci
1995 92 6 920-6 924.
Lucatelli C  Viton F Gimbert Y et al. Synthesis of C,; methyl
taxotere docetaxel [J].JOrgChem 2002 67 9468-9470.
Holton RA Somoza C  Kim HB
taxol 1. Functionalizati on of the B ring [ J ]. J Am Chem Soc
1994 116 1597-1598.
Holton RA  Kim HB  Somoza C
taxol 2. Completion of the C and D rings[ J ]. J Am Chem Soc
1994 116 1599-1600.
Nicolaou KC YangZ LiulJJ
Nature 1994 367 630-634.
DHANIKULA A B PANCHAGNULA R. Localized paclitaxel

delivery[ 3], IntJ Pharm, 1999, 183 2 85.

et al. First total synthesis of

et al. First total synthesis of

et al. Total synthesis of taxol [ J ].

25



