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ISOLATION AND PURIFICATION OF PACUTAXEL AND OTHER RELATED TAXANES 

BY INDUSTRIAL PREPARATIVE LOW PRESSURE CHROMATOGRAPHY ON A 

POLYMERIC RESIN COLUMN' 

FIELD OF THI! INVENTION 

The present inVention ralates to a Separation technique and more particularly. the 

present invention naJates to techniques to separate paclltaxel and related taxanes. 

10 BACKGROUND OF THE INVENTION 

Paclitaxel is a weU known chemotherapeutic drug for treabnent of various metastatic 

cancers. It has been approved by FDA and HPB fOr the treatment ot ovarian and breast 

cancers. 

The compound Is a natural product. primarily exnded from the bark of the Paclftc 

yew tree, Taxus brevifolla. and is arso found in T. bicqta. I. waficbjana. I· wonanensfs 
and I. canadensJs. 

20 The concentratloo of paclltaxel in \"arious raw materlals Is tw>lcally iow., for example. 

on the order of between O.G004 and 0.6 ~..,. '\•'w) In the bark of Paclftc yew. SUch low 

concentration render the exlraCtion and puriftcatlon of the compound to pharmaceutical 

grade ffom raw materials very Challenging, and heretofore lmpracttcal on a commercial 

~- Varfous nonnal phase chromatography and reverse phase chrornaqraphy as W9ll 

•low and high pressure CDlumn chromatography tedlniques have been developed to 
purify padita>tel fRJm a crude mdrad of raw material. 

The success of low pressure chromatography greatly dePei1ds on the nature of the 

colurm. Vatious problems ara associated with lhe use of dca gel and alumina trioxide. an 
30 of which are daS&lcal supports of the stationary phase In pal1ltlon systems.: They form a 

stable staUomuy phase with most solvent systems, but it Is a strong absorbent and may 

partldpate In the separation process to the extent that chmmatagraphlc ~vlour and 

recovery of samples are atrecled. 

Cl1romatographlc methods have been developed ta detect and Isolate pacl'da>Cel tam 

various Taxus sped. on analyilcal and preparative bas1s. Thee llOla1lOn processes are 
malnly conducted on a small laboratory scale and suffer from low selectivity, ~and 
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high producdon cost, thereby presenting a serious and unfulfilled need for an economically 
·-·-· . ·-·--

practicable method for separating th• veluable anti-tUmor cornpo&and paclitaxel from its 
close analog cephalomanine as well as other dosely related taxanes. 

Prior art methods disdose the use of various types of chromatographic techniques to 
separate paclitaxel and ralated taxanes, Including normal phase and raversa phase 

chromatogrephy on a siUca gel or bonded silca gel column. The prior art methods ara end 
up at kM yield, high production cost or Involved multiple separation steps which were 

difllcult to scale up to large Industrial scale production. 

CharBderlstfc of 1he prior art is United states Patent No. 5,620.875. Issued April 
15, 1997 .. to Hoffman et al. 'The document teaches the separation mpactitax91 ~ other 

l8Xanes by mulliple stap hexane extractions and high performance liquid dlromatography 

(HPLC). The pracess is involvad, labor ... ~.,,. and only provides moderate yields of the . 
desnd compounds. 

In United states Patent No. 6,870,873, Issued September23, 1997, to Rao, the 
Isolation and purification of Tmcal and its analogues is delineated. The process includes the 
use of ravens. phase lquld chromatography on a C18 adsorbent with elUtion of the 

20 adsortJed analogues. Although a meritorious procedure, limitations exist With this technique 
in tenns af prac1uc11v1ty and purity or compounds obtained. 

The pNSent Invention pRWldes a simple separation method based on a polymeric 

rasin column which is devoid the Umllatlans of the existing mathadology. 

SUMMARY OF THE INVENTION 

It 19 therefore an object of this Invention to provide a simple and men coat etrecUve 
method for econamlcal lsolatlon and puriilcaUon of lhe Important taxanes. SUCh as 1Mcetyl-

30 9-dlhydmbaccatln Ill. 1D-dea~n Ill, baccatln Ill, cephalomanlne and paclltaxel. 

Conventional melhods for the isolation of taxanes, Including pacl"daxel, 13-acef11-9-
dihydrobaccatin Ill and baceatin Ill generaly c:omprfse the steps of extracting taxanes fi'om 

raw matertars wilh an alcoholic solvent. defatting the extract, and separating and pUrifying 

the lndMdual illxane by dnmatography. -----·------------
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One object of the present Invention is to pRMde a method of isolating and purifying 
-·-- ~ 

ta>cane analogues from e source conlalnlng taxanee, ~prising: 
extracllng a source Of taxanes in an organic extractant; 
Coating a work absorbent medium with the extractant and k>ading the medium In a 

cclutm, the column containing an absorbent agenti 
elUllng, 1n a first step, wilh an organfc solvent mixture at a pressure of between 10 

and 20 psi to generate tacllons containing taxana compounds; 

crystaUizing the fradfons to provide a solid~ compound and a mother Hquor: 

concentrating the mother Bquor; and 

10 eluting. In a second step, with a polar solvent mlxture the mother Uquor through a 

polymerlc nasln to provide at least a second taxane compound. 

A fldler' object of the present invention Is to provide a me1hod of isolating and 

purifying tuanes from a source contalninn ~- comprising: 

providing a source of taxanes; 

exlrading 118 taxanes from the source Into an organic extractton medium to provide 

an organic fayar containing taxane oampounds; 

treating a &uPport material with the organic layer: 

providing a low pressure column containing an absorbent agent; 

20 eluting, In a first step .. an organic solvent thraugh the column to elute purffled 1axane 

fracllons; 

crystalllzfng the t:axane fractions ID provide a first taxane analogue and a mother 
liquor; 

eluting, in a second step, the mother liquor through a polymeric AISin In a 

chromalographie column to purify and elule at least a second taxane analoigue and a third 

taxane analogue; and 

collecting separated taxane analogues. 

A sUI b1her object of the p~ i-:.-..~ ~to provide a method dlsolallng and 

30 purifying tmcanas from a 80UR)8 containing taxmes. comprtslng: 

proVldlng a 80Ul'Q9 of taxanes; 

extractinQ the taxenes from the source Into an organic axtndon medium to provide 

an orgBnlc layer contalnRg tmcane compounds: 

tr8atlng a support material with the arganfc layer; 

providing a law pressure column containing an absorbent agent; 
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eluting. in a fht step. at a pressure m between 10 and 20 psi, an organic solvent 
·-- ·thraugh the column to elute purified taxane fractfons and remove tiavonokl and llgnan 

impurities; 

aystallidng the taxane fractions 1D provkle a first taxane analogueiand • mother 
lquor; 

elutlng, In a second step, at a pressure of 30 psi, the mother 6quor'through a 
polystyrene DVB nasln in a chromatographic column to purify and elute at least a second 
taxane analogue and a third faxana analogue; 

elufJng. in a third step, the second taxane analogue and the third tmcane analogue 
10 through a normal phase silica gel column ta purlfytha second taxana analogue and the third 

taxane analogue: and 

: collecllng separated taxane analogues. 

DETAILED DESCRIPTION OF THI? PREFERRED EMBODIMENTS 

The lnltlal soun=e of taxanes ~the plant matetial, Taxus canadensis. which is 
abundant In Eastern Canada. The twigs and needles ormixtul8 thend from TWs 

canadansis ,._. used. The material may be fresh or dried. 

20 The raw material was ground and extracted with methanol at acre fortlve hours and 
ftltered, 1he methanol extract was mixed With charcoal and left to stand a~ room 
temperature for one hour. 1'hls was then filtered. The ftlllate was concenttatect to about 
15¥. of adglnal volume by evaporation. A 1:1 water:dlchioromethane mbCltre (v/v) was 
added to the cancenlrate to obtain a pacOtaxel enriched ~ (organic layer). 

The organic layer was concentrated to a reduced~ and coated on a support 
material. In this case. the supporting material is CeJlte 545. 

The coated material was loaded on to the top d an industrial preparatJva column. for 
30 ....,,., a 150mmx1500 mm column anci ~With the absorbent ammt AJp3• The 

column was eluted with a mixture of hexane:acetone (start 100:0 end at-46:55) under a 
pra&&Ul8 of between 10 psi and 20 psi. The fractions containing taxanes were collected 
aid anal)'Zed by ttan layer c:hromatogl8phy (TLC) and subsequently combined acconllng 
TLC ra&Ulls. 

ilUiii1iUf 
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The fracUons colledecl were then concentrated under vacuum, the Allulting material 

was dlssolved In methanol and kept at room temperatu1'.9 overnight. The ciYslal formed was 
filtered out and washed with methanol. lhen recrystallized mm acetone. 13-Acefyl-8-

dihydrobaccalin Ill was obtained as white crystal. 

The molh• liquQr was c:oncenlrated to dryness and the residue was dissolved in 
acetone. The acetone solution was mixed with a polymeric resin (Dowex™ resin. 

p~B). The mixtLire was evaporated under vacuum ID remow acetone. The 

'8SUlllng powder was subjected to low pressure chroma_tography. The Industrial scale (150 
10 mm x 1500 mm) ctvomatographlc column was packed with 0owex111 resin and eluted wJth 

acetone.-water (45.-66, v/v) at a ftow rate 150 ml/min under a operating pNSSUre of 30 psi. 

Fractions of apprmdmately 2Ueach were collacted end these ware monltor.d by TLC and 
HPLC. The fi'actlons which contained baccatin Ill and 1~baccatin Ill were 

combined ·and evaporated ~er vacuum to remove substantially an of the organic solvent. 

then diuted With water and exlracted with ~~ The extrad was then cxn:entrated to 

dryness and the resulting residue wa& then dissolved ln,ElOAc and purified by normal phase 

slCa gel column with hexane:EtoAc as Iha solvent syst8m (start 5:5 end at 35:65). The 

baccatln Ill and 10-deac:etylbaccatin-111 was ftnaly obtained as white powder with a purity of 

greater lhan 98%. 

20 

30 

The fracUons Which contained paclita><el and cePhalomanine were combined and 

evaporated under vacuum to rwnove substantlally an ot'the acetone. then partitioned 

between water and CHaCI,. The organic layel" was sepafated and evaporated to dryness 
under vacuum. The residue was dissolved in methanol. To the methanol solution . 
appRJXimataly 30% (Wlv) fl water was added and lhe mbclure was wanned to &0•c for five 
minutes. then kept In ioom tamperabn overnight. The ~crystalline sold from the 
methanol solution was 1llfared out and dried under vacuum betwaan 70-C and 75•c. The 

solid was analyzed by HPLC. I consisted approximately 70% or pacOtaxel and 25% of 

cephalomanlne. and some other taxanes. 

The aude pacltaDI can be processed according to one Of bee alternative 
proceclns. In a tbt possibility, it was dissolved in acefane and purified by rewne phase 

coturnn chrDmatography. The column was packed With polymerlC resin (Diaion resin, 
HP2MG) and eluted with acetonitrile:water (45,65). Pacltaxel was obtained as while crystal 
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with a purity of greater than 99%. C8phalomanine was obtained as a white powder In a 
purffr of greater than 98%. · 

Alternallvely, as a second processing approach, the purttlcatlon of paclitaxel and 
c:ephalomanine was catfled out through a chemical ieaction process and then purified by 

bonded slllca gel reverse phase column~- The crude paclltaxel, 

cephalomanlne mixture was dissolved in CHzCli or CH<:la (1:10, w/v), and reacted with 10 

equivalent of bnXnine In a round bottom ftask that placed In an Ice bath (between o•c and 

s-6) for apprmdmately 40 minutes. The resulting mixture of padilaxel and r,3• .. 
10 bromocephalomanlne were ntadly separallld by a rwerse phase dvornatographio column 

<C. or phenyl), eluting solvent CH.CN:HP (46:55). Paclltaxel was obtained as white aystal 

In a purity of graater than 99%. 2",S--lnmocephalomanlne was obtained as a mi>tture of 

dlaStentomers. which were N8Cled with activated zinc in acetic aeid at room temperature, 
m'ld·then purified by flash column chromatography to obtain pure cephalomanine haVing a 
Purltr of greater than 95%. 

In a lhlnl alternative. lhe paclilaxe.I and bnHnoceph~nlne we.. purified through 

nonnal phase slllca gel column. The eluting solvent systems may comprise hmcane:BOAc 
(start 8:4 end at 4:8), orct'2Cla:MeiCO (start 8:2 end at 65:35) or CH~EtOA. (start 75:25. 

20 end &-A}. Flam this method, paclitaxel was obtained as white crystal wtlh a purity exceeding 

99%, with cephalomanln8 pNSent In an a~•nt of less than 0.2%. 

Having discussed the Invention, more precise reference wlH now be made to Iha 

ln~on by way of the examples. 

EXAllPLE1 

Apprmimataly 200 kilograms of dried needles and twigs of Iaxus canadensis .,. 
extracted wilh 1,000.,. d methanol at ecrc in an industrial multi-functiona extrac1Drtor 

30 fiv8 houl8 and then filter9d. '1be raw materlals were mdractecl with 700 IHer& of methanol at 
a temperab.n ar between ss-c and eo•c for another four hours n filtered. The filtlate 
W8' combined and mixed with 10 kilograms of adlvated carbon (5% w/w) and kept at room 
tell1Plnlur9 for one hour, then filten9d to remove the aellvated carbOn. 11'8 ftHrat8 was then 
concentrated to approximately 100 llters under vacuum. then 300 llter8 of water. 

dlc:hlonxnethane (1 :1) was added. The organic layarwaa collectad and the aqueous 

This Sheet Has Been Replaced 
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solution was extracted two men time& with 200 llters o( dichloromethane. The 
--- -dlchlonxnethane solution was combined and evaporat~ under vacuum to becorne a slurry 

form, then diluted with 20 liters of acetone. 

The acetone solution was coated an to 20 ~of Celite 545. The coated 
material was air dried and was then loaded on to the toP of three low pressure lndustrfal 
chromatographic columns (dimension: 150 x 15 cm). ~ column was packed with 15 
JcHograrns of alumina oxide ~abs:~:.-~ ~ ·.~r!!I be eppreclated that Iha exact dimension 
of .. columns is not cruc:ial as long as the columns •sufficiently large to hold the amount 

10 oUJA required for the separation. Use ~alumina oxicJe Is etrecave to absorb ftavonokls 
and lgnans which are co-extracted tom the source material- These are also dlfftcult to 
remove and become a problem for 1he final purity of th-product paclltaxet 

The columns wera eluted wllh the solvent system hexane:acetone (start 100:0 end 
at 45:55) under a pressure between 10 and.15 psi with; flow rate at approximalely 150 
ml/min. 

The fractions containing taxanes were collected ;and mmblned accardlng to thin 
layer~raphy (TLC) n1Sults, aftd were then~ Ll'ldervacuum to remove 

20 aU salvants. The resulting matarlal was dissolved In me"8nol and kept at room temperature 
avemight to yield needle Ilka csystats. The crystals war+ ftltered and recrystalUzed from 
acetone to further ylek:I white needle-like Crystals Id~ as 1~cqatln Ill, 
having a purn, of greater than 96% 1~ \ ;~ a1••u•) (i>;.074" based on the raw material). 

The moltlerDqufd-fram the 13-ecelyl-9d~ Ill crystaUiZatlon was 
~dlated to dryness under vacuum. The residue~ dissolved it tine liters of 
acetone. The •cetone solution was mixed with 1.5 lcilogtams of a ~ 
d"Nlnylbenmne. copolymer resin. 1he mixture was evappralecl to remove the soJventand 
the l'8Nting powder was loaded on Iha IOp of a low ~re indUStrfal chramatographlc 

30 column packed with ~ne copolyrr)er resin, and eluted wllh 46% 
acata• in water at a flow rate of 150 mVmin. under an ciJeratlng pressure below than 30 I 

psL Fractions of 2 Ueach were col1ected and these WW$ monitored by TLC and HPLC. 

1be fractions which contained paclllaxel and caphaloman1ne ware combined and 
evaporated under vacuum lo ,.move most of the ace~. then diluted with deionized water 

------------
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and extracted tine times wlh 2.5 Iller of dichloromethane. The organle laYer was 
cancantlated to dryneas under vacuum, the residue was dissolved h. one liter of methanol. 

To the methanol &Olutlon, approximately 30% (wlv) of water was actded and the 

mlxtur9 was warmed to eo•c for a few minutes 1hen kept at room temperature overnight 
The en.Ide cryslallne soHd from the a:.-.;: ... ~..: ;w:"'w.--was tlltered out and dried in a vaGUUm 
oven at a temperature of between 7o-c and 75•c. The solid canSisted of approximately 
70% paclllaxel and 25% cephalomanln• In a yleld of 31 gram.. 

10 1be crude padilaxeJ (30 g) was diseolved in 200 ml of acetonitrila and dUutecl with 

250 ml of deionlmd water and pumped Into the tap of a law pressure chromatography 

columra (size: 1 o x 1 SO cm) and packed with a polymer resin (Dlalon. macroporous 
polymalhacrylate resin). After the anple was pumped, the column was eluted with a step 
gradient of 35, .co. 45 and 60% acetonltrlle In water. 1be change of solYent was Indicated 

by the results of the n.c and HPLC of the fiacllons. 

Fractions of approxlmately 1 Ueach were colected and monltcred by lLC and HPLC 
ana1ya1s. 1be now rate was 75 mlfmfn. The column ftactlons which contained paclitaxel or 
cephalamanlne were combined Individually. The two combined.aolulians W9l9 allowed to 

20 at:and at a temperature of approximately S-C untl crystallzallon af the lndlvldual compound 
was completed. 

The crystals W818 fillerad separately and bo1h were recrystalzed from WC 
methanol In water. 

Pacllaxel was obtained as WhHa needle-Ike aystal9 with a pwtty of greater.than 
99% and a,._. d 18.5 g (0.009%). 

Cephalomanfne was obtained as White needles with a puril¥ of graater than 98% and 
30 a ylelcl rA 6.5 9 (O.OOB). 

The hctions contained baccatin Ill and 1~ HI from the previous 

step were combined and evaporated undw vacuum to remove substanlally acetorie. then 
partitianed between thNe litars of water and dlchloromethane (1:1 vfv). 1he organic la)W' 

I 

was cancenbated to dryness and the residm was subjected for nonnal phase 

1ii1iiU 
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chromatography. The dimension of the cok.mn used was 4• x 4', packed~ sllca gel 
(200-300 mesh). The eluting 90lventwas a step giaclient of hexane:ethyl acetate (start 
50:50 end at 35:65). Fractions of approximately 1.000 ml/each were collected and each 
was monitored by TLC. 

The fractions contained baceatin Ill or 1 Oodeamtylbaccatln Ill were seperaie1y 
collectad and mmbined according :n.c resull&. then concentrated to dryness. 

The baccatfn HJ part was dissolved In 200 ml of methanol •d kept in a refrigerator 
10 Ol8lfl)ghL The white crystals fonned ware filtered out and recryatallzed from methanoJ to 

yield baccatln Ill as whlle crystals In a yfeld·of 7.8 g (0.003%). 

lbe crude 1<Hleacetylbacca Ill was dissolved ~ 150 ml acetone and then diluted 
wHh 150 ml of hexane. The mbdtn was kept at RJom temperatura overnight The white 
crystals fOnned were ilferad and racrystallizad from same solvent to yield 10-
deacetylbaccaUn HI a. white aystals. The yield was 15 g (0.007%). 

!XNAPLE2 

20 Using similar apparatus and methodology as used In Example 1, crude paclllaxel 
was obtained. The crude paclitaxel was dlssolved in 300 ml of dichloromethane which was 
added to a 1.000ml1lvee neck round bottom flask. The flask was replaced in an ice-bath 
and lie &Olullon stirred with a magnetic stinw. When the~ l'98d19CI 
appro>cllm,lely s·c. ~ solUtlon of blomine (10 equivalents) in dichlorvmethane (1:1 vlv) was 
added slowly with Stirring. The cephalomanlne to bromine ratio was 1 to 10 moles. 

The bra'ninaling was ~itorad by TLC analysis between llva and 10 minutes. The 
raaction mbdwe was bJn dluted with 300 ml of dlchlorome1hane and transferred to a 
separatory funn~ after the reaction was completed (cample1lon time requlNd between 40 

30 and IO minutes). To the naadlon mixture. 350mlof10% aqueous aoan.1m tiosulfate 
(NaAO.) was added to absorb any excess bromine. The dlchlormnethane layer was 
separated and washed wf1h water and brtne. and then concentrated to dryness under 
vacuum. A lght brown powder was obtained. 
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EXAMPLES 

The crude material (10 g) fu_,~ '-:·--:-:-• .. '.'.'! 't..-."!s dissolved in 120 ml of acatonitrile 

which was diluted wilh 1SO ml of delonlmd water. lhe solution was pumped Into the top of 

a reverse phase chromatography c:oUnn (5 x 100 cm) packed with C11 bonded slUca gel. 

The column was ek"9d with acetonlb'De.-water (45:55) under an operating pressure of 
between 30 and 40·psl The flow rate was 30 mVmin. The fiactions were collected (250 

10 ml/each), monitored bylLC and combined. 

1he portion containing paclllaxel was refrigerated overnight; the aystals formed 

were fltered a'ld reaystallzed from 70% methanol. Paclltaxel was obtained as white 

needle-like aystals having a purf\' of greater than 99% in a yield of 8:1 g. 

The ftactions containing 2",3•-bromocephalomanine ware combined, which 

partitioned betwaen water and dichloromethane. The organic layer was collected and 
evaporated to dryna&$ under vacuum. 1he rasldue was dissolvad In 150 ml of methanol, 

which was dlluted wlltt 60 ml ofv.':rt:::-!: :~t:.~:: ~=:~:c~b crystals. The Off-white crystal 

20 was racrystalllzed from melhanol:water to yield 2",3•-brornOcephalomine as white 

aystals. 

30 

1WQ grams of 2" ,3"-bmrnocephalomana were dlssolved In 30 ml of AcOH and 

hshly acllvated zinc (2 g) was added. 1he mbcture was stimad for tine hours at room 
temperature and the reaction w monltoNd by n.c. After n.c analysis showed the 

reacllon was completed, the mbdura was partitioned between (fk:hlorDmethan ~ 10% 

NaHCOs (300·ml, 2:1). 1he organic layer was washed with water and concentrated to 
dryness. The auda product was pudfted by flash chromatography to give cephalomanine 
as white powder. 

EXAMPLE4 

The crude materlal (10 g) from Example 2 was dissolved In 120 ml of 

dldlloromelhane. The organic lay.-was c:oncentrated to dryness and the residue was 
sub}ected for normal phase chrom.a~4111r":.~. 7.-. Jlmenslan of Iha column used was 4• x 4' 

packed wilh sillca gel (between 200 and 300 mesh). The eluting solvent was a step gradient 

1ii[iflili 
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of dlchlORHnethane:ethyl acetate (start 75:25 end at 6:4), for the separation of paditaxel and 

2",3•-bromocephalomanine the solvents system of hexane:ethyl acetate (start 6:4 end at 

4:6) and dlchloromethane:acelan$ (start 8:2 ertd at 85:35) also can be used. Fractions of 

approximately 500 mlleach wera COiiected. and each wat monttorvd by TLC. 

The ft'actions contained padilaxeJ and 2",3"-bromocephalomanine were separately 

collected and combined according lLC results, then concentrated to dryness. 

The padftaxeJ part was ~-. .. -.. •o:- 4 '"' -'~methanol and diluted with 35 ml of 
10 water. lhen kept rafrlgerated. The white crystals formed 'W8l8 filtenld and recrystaQfzed 

fmm melhanol:watar tO yield paclltaxel (5.S g) as white crystals • 

20 

The crude 2",3•-bromocephalomanlne was dlssolved ln SO ml acetone and then 
dlluted wHh 50 ml of heXane. The mlxlure was kept at room temperaturerovemtght The 

white crystals fOrmed were tltered and recrystalllzed from same solvent to yield 2"' .a•- ' 
bromOcephalomanfne as white crystals.. 

The foDowlng exampleS Illustrate 1he comPouncls In structural form. 

0 

HO 

0 
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Although embodiments of the lnvenlfon haY8 been described above, It Is not limltad 
thereto and It wll be app&Nnt to those sfdlled In the art that numerous modllicatlan& farm 

part of the present Invention Insofar as they do not depart from lhe spldt.' nature and scope 
of the clalmed and deacrlbed Invention. 
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* C L M s * 

I CLAIM: 

1. A method of Jsolatlng and purifying taxane analogues from a source containing 

1axanea. comprising: 
extracting a SO\l'C8 of taxanes in an organic extraclant; 
coating a work absorbent medium with said extractant and loading said medium in a 

column, said column canfaining an absorbef1t agent: 

eluting, in a first step. With an organiC solvent mixture at a pressure of between 1 O 
and 20 psi to generate hdions contair\iNt .~na compound$; 

crystaUlzlng said hctions to provide a solid taxane oompound and a rriother liquor; 
concantnating· said mother liquor; and 

eluting. In a second step. with a polar solvent mbdura said mother Uquor through a 
polymer(c resfn to provide at least a second taxane compound. 

2. The rndlod as set forth In clafrn 1, fur1her Including the step· of removing 
llgnan and ftavonold inpurftles Jn said first step. 

3. 1he method as set forth In clalm 1, wherein said source of said amnes 
-comprises a plant source. 

4. The method as set forth in daim 3, wherein said plant source is selected from 
a member of the group comprtslng Tgu5 breylfolfa. IllUI blq:ete. Tpue WJ)llc;blana. 

Taxys W~· and Il!Uic:anadensls. 

s. The method as set forth In dafm 3. wherein said taxanes Include at least 13-
~lhydtobaccaUn Ill, 10 deacetylbaccatin Ill. baccatin Ill. c:ephalomanlne, padtaxel. 

6. The method as set forth in claim 1, wherein said organic extractant comprises 

dlchloramethane. 

7. The method as set fottf\ in claim 1, wherein said weak ab$orbent medium 
compl1ses Celita 545. 

a. The method as sat forth rn claim 1, Wherein said absorbent agent comprises 
aluminum mdde. 
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* C L M S * 

9. The method as set forth In claim 1. Wherein said first step organic solvent 

mixture comprises hexane and acetone. 

10. A method Of Isolating and purffyfng taxanes from a source containing 

taxanes. comprising: 

providing a source of said taxanes; 

_ extracting said taxanes fn:m said source into an organic extraction medium to 

provide an organic layer contain:r-tt :..-. ... t-..~.Js; 

treating a support material with said organic layer, 

providing a low pressure column c:ontaining an absorbent agent; 

elullng, In a first step, an e11ganic solvent through said column to elate purllled taxane 

fractions; 

crystallizing said taxane fradlons to provide a first taxane analogue and a mother 

Hquor; 
eluting, In a $8COnd step, said mother Uquor through a polymeric resin In a 

ctwomatographfc column to purify and erute at least a second taxane analogue and a third 

taxane analogue: and 
colectlng separated taxane analogues. 

11. lhe method as sattorth In claim 10, fi.rther including the step of removing 

lignan and tlavonold Impurities in said ht step. 

12. The method as set ioJUl .,, ~..-.. '"• iurther Including the step of grinding said 
$0Ul'Ce of.._... and extracting with methanoL 

13. The melaod as set forth in claim 12. further Including the step of mbdng 
extract wfth charcoal. ftltellng and evaporating to form a concemrate. 

14. The method as set forth In claim 13, wherein said support material _comprises 
CeDte545. 

15. The method as set bth in claim 1, wherein said organic solvent comprises a 
mJxlure of acetone and IMmlne. 

16. The method as set forth In claim 15, wherein said organic solvent la passed 

1hFOUGh Hid Mlllftllft It I prlllUM &f ~6~ •O and 20 psi. 
--------------· ------
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17. 'The method as set forth In daim 1, fUrther inducting the step of colleding and 
analyzing said taxane fractions by 1hin layer chromatography. 

18. A method Of isolating and purifying ta>canes from a source containing 
taxanes, comprfslng: 

providing a soun:e of said taxanes; 

exbacling said taanes from said souma Into an organic extraction medium to 

provide an organic layer containing tmme oompounds; 

trealng a support matarllil with said organiC layer; 
' providing a low pressure column containing an absorbent agent; 

elutirig~ In a fJist step. at a pressura of between 10 and 20 psi, an organlc solVent 

through said QOlumn to elute purlfted taxane tacaons and remove tlavonold and llgnan · 

Impurities; 

crystalllzfng said taxane fractions to provide a first faXane analogue and a mother 
Uquor; 

eluting, In a second step. at a pressure of 30 psi, said mother liquor hough a 
polysty;ene DVB '811n tn a chromatDgraphic column to purify and elute at least a second 

taxane analogue and a third taxane analogue; 

eluting, in a third step, said second taxane analogue and said thlrdiaxane analogue 

tlvough a normal phase silica gel column to purify said seoond taxane analogue and said 

third tmGane analogue;.and 

~~ taxaneanalog~. 

19. 1he method as set fGrth In -.. 18., wherein said second taxane analogue 

comprises baccadn HI and said third taxane anaklgue comprises 1G-deacqlbaccatin Ill. 

20. The method as setforih in daim 18, wherein said analogues have a purity of 
at least 98%. 


