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WD 2004/ 050601 PCT/ EP2003/ 013194 PROCESS FOR
PURI FYI NG DI ACEREIN Field of the invention The present
WO pawefsicon rel ates to a process for the purifiPel/EP008613194
di acerein, which allows to obtain diacerein with a | ow
al oe-enodi ne content (lower than 100 ppmor, if

P [ @g{gg}llﬁﬁiﬁ@ﬁ\?sy to carry out. 5

(1, 8-di acet oxy- 3-car boxy-antrachi none) is a known

compound with antiarthritic activity, obtainable with

vari sses see The Merck I ndex, X1l and.,
2979?#%90@)9%‘3 BeRb o 520 414: EP 636 602 PCT EP

00/ 0 01/.0601 ner al | u . .

et 3‘?1& osEiht T S ol DSBS P¥9Mhe purificarion of

Rl RSB O h&w:?%ﬁ%]‘ U aRafgRRIBaine conten
s%?%léﬁﬁm?%%ﬁ@ RO RS 193 prf) SpR TS ERY (Bfrey out

and n (Journal of the Chem cal Society
(Traﬁ’g%\tet?fcs){n Qﬂelgog 1085-1095). In the paper aloin

(seeHRCREh ([ ARREGp; 3 Z’tﬁgbé’wgﬁﬁr%hﬂf’“@,‘[ it | afl y known
cb nQia{wt}PElgﬁEgﬁg't%sg{tZ@lﬁg aglaglﬁﬁﬂe'\ﬂlth Fari us processes (see

Fementi one also disc

oSk TRAEA, fb%m? rd | 8649, %P‘?f 2&@%9@8%# bi ﬁwdEP 636 602;

I acereln, I'n er to reduce the alde-enodi ne

Pt e oYY P’t”nmf 1Y 0] peBIRCIHD8BRlaceBNLAB of aloin

bel ow 70-20 ppm In fact, evén-though al oe“enodi’he is

XI ﬁjﬁédéﬁ‘ﬁ‘ag@%lal ‘Saanl%ﬁﬂ))@y-goﬁ’ﬁﬂ‘é ?n{e-ﬂ?ﬁl -OErery)-hifacenone;

nmut ageni ¢ properfies have also been

Tt Mebek e6ldd-eXHT @nde\/ﬁ)l)tﬂ@@l%%dc@ﬁ\éhftﬁhﬁgoigy&ﬁﬁél bl the acetyl
this respect have not beén given yet. According to the

detivaeiRt. dars provesy acisudistbosedagtdiesné BMdred years ago by R.
pharmaceuti cal marketed products nust contain the

Robiesdn peddi bl simeasel (Murhapof thd €aeflibalsSo&ebasPin@actions),
the 25 assunption that substances devoid of a

19b8r ap8st i ). ¢h ftRetpapkee aloin Busefefred tot e niei® d8os synonim,
that they are chemicals); in the case of diacerein,
batbadovaugsee The Merck Index, XIII and., 304); a substantially identical

process is also disclosed in the aforementioned EP 0 636 602, which also
discloses a process for the purification of the resulting crude diacerein, in
order to reduce the aloe-emodine (1,8-dihydroxy-3-hydroxymethyl-
antrachinone) content below 70-20 ppm. In fact, even though aloe-emodine is
defined as a cathartic compound (The Merck Index, XIII ed., 303), mutagenic
properties have also been attributed thereto, even though convincing proofs in
this respect have not been given yet. According to the current good
manufacturing practices (GPM), pharmaceutical marketed products must
contain the lowest possible amount of impurities (this is based on the
assumption that substances devoid of a therapeutical effect are noxious, for

the mere fact that they are chemicals); in the case of diacerein, numerous
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WO 2004/ 050601 PCT/ EP2003/ 013194 2 attenpts have been
made to reduce to the mninmumthe content of the

wabkde@®swby nut ageni ¢ al oi n-enodi ne, for i nstaneeT/By2003/013194

crystallization of crude diagerein fromvarious
sol vents. For exanple, the al oe-enodi ne content can be

SRRSO B T M358 Gen of
25leR8R° By aRehisc ol e adREs rob 1RIGERE ERENRHidePigh of crude
AL SEDTAS) A LS S s cnv
B T e -
DL A e PO S, B0 in o
342008 (PHle PP TP U SREHIAA LA Biacerein from 2-
nlfxétﬂgk&@ﬁxgﬁ)é{g?t %i;&%stg?lﬁl?c’tﬁ?ﬁfde §%§gé€@?eﬁlg?%}fﬁﬁﬁ1e tSntent lower

ower "t I catlon ri amne 1 n

79 5. THi Hafii Nl kbpdit@ahollemddinkNorteht!IdvOE than 20

ks aci cati the filtrate wth aqueous acetic
P&l gpﬁé@' 5f yink5er9) aghibhf c':éhabg Ibtiinkh tﬁ?(%%’)o/ g{édg?c%cférsb @escribed

acl d) centrifugation and drying at 70-

0 q&&%eom-ﬁﬁg/é 5glihgs 1 98¥And fiRthe & atdled0a&lummarised hereinbelow.
crystal

17 zation from’2- met hoxyet hanhol ~ by heating under

ref | Prolce@uirdageordig fo e£NHRpl&d SPEPI636 602:
centrifugation of the precipitate and drying until

a? 0ss drothgdesideddiasetedeiromhei Oxpdatidn stdpyshel the atdtéhcontent
rom anhydr ous di net hyl acetam de by heating at 110C

if towePthamuyes, cooling to 0C, centrifugation,
re-suspension of the solid in 25 deionized water,

bhur t Relifeationi Withatriethy lamislei 1y nvéthilenat elilokidle ahd filtration of
times and final drying.
the solution,;

c) acidification of the filtrate with aqueous acetic acid and further
acidification with 32% hydrochloric acid;

d) centrifugation and drying at 70-80°C until loss-on-drying is lower than
0.5%;

e) crystallization from 2-methoxyethanol by heating under reflux for three
hours, cooling to +5°C, centrifugation of the precipitate and drying until loss
on drying is lower than 0.5%;

f) crystallization from anhydrous dimethylacetamide by heating at 110°C
for 30 minutes, cooling to 0°C, centrifugation, re-suspension of the solid in
deionized water, further centrifugation, washing with water for six times and
final drying.

The overall yield of steps b) to f) is 74%.
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The overall yield of steps b) to f) is 74% WO
2004/ 050601 PCT/ EP2003/013194 3 Procedure accordi ng
wo eoognaoespl e 2 of EP 0 636 602: a) see above, PXEEP1083/013194
1; b) crystallization from diethyl acetam de and
aceti c anhydride by heating at 100C for 15 m nutes,

tiltrati K 0- 2C ' i d 5
iryi Byotk 5%@58&%%%2%%%95?18r?‘ife'f)’%fﬂ Ei‘%"’:?ndan
i met hyl i d described in b): t hi
aﬁ;ﬁ%ﬁ%?ﬁ§§%’?‘?§]ﬁ“§918ﬁdi ot hyl acet ani 23Ie, o) Hoseri bed

oL £ 150 ALY R SR i
o 100" GoHtel $ ey tEs Aol g o P28, Rgliiifion and

SBUBEE" | et ne over .| over Fhan 76 pom (pags

ppm (page 4,
hecorgeindbrysCHLPAMATRYG mdhifacRlaridl, 6 dSRANIFHh b);
dl.v? BB ERystallar i BT dfine HOIRHIRIES B desclibed in b);
eff QuSIFR) PUATHIGPYS ERiRESE (MR fiondlUfd one hour,

cé@ﬁb{%%Q)-ngbgé‘ntrﬁﬁeﬁﬂgiti,v gvna]isgir%gg%fglt aLion ¥ e WMaser to remove the

equi pnents and ti ne, aln pure

nfHj 86 8f 8F PhdUlcoRbP Anld FifARYR{g I he diacerein that is
I%st t houghout the various s% eps and the high vol unes

of me@%@ang@h e ggft@)éb%?%%ﬁ de. 20 EP 520 414

and EP 554 88 each to tain diacerein with very | ow

al oeteRDEbtNEAesO M ERbEIdY IdvieW! I skvbi BHd76 $pHi ¢had 4, THR 28) or

processes are carried out, respectively, on diacerein

201pbrapage 15, IrRNIY Odn BeWbtaRfdddccoMiimditd xhmpld Urék according
obt ai ned from Senna and subsequently transfornmed into

t(ﬁbﬂ@ﬂig@é 7, rbf}aé@@ftvfély,C@SGiz‘cetvbﬁsayiI‘%\dfrt}?dl_@sd]iigli"s ebiferitHBat both
l'iquid-liquid separation procedure requires 25 the use

mefthadpard itauibaesonppandt pioviokd x eemaekiblerdapaseainishe yield of
pm; Tli:gergn)(lvci%}-l respect to crude diacerein. Moreover, they are highly
expensive in terms of solvents, equipments and time, not only to obtain pure
diacerein but also to recover the diacerein that is lost thoughout the various
steps and the high volumes of methoxyethanol and dimethylacetamide.

EP 520 414 and EP 554 880 teach to obtain diacerein with very low
aloe-emodine contents by liquid-liquid separation. The processes are carried
out, respectively, on diacerein and on rein-9-antron-8-glycoside, which is in
turn obtained from Senna and subsequently transformed into diacerein. In both
cases the yields are high, but the liquid-liquid separation procedure requires
the use of a particular apparatus ("Mixer-Settler-Apparatus" with 60 mixing-
separation units) and of thirty volumes of organic phase per volume of mixture

from which aloe-emodine is to be extracted, which is considerably diluted.

Moreover, the whole process (from the starting material to pure diacerein)
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separation units) and of thirty volunes of organic
phase per volunme of m xture from which al oe-enodi ne

WO 2004m50%e1 ext ract ed, which is considerably di | BCE®EP2003/013194

Moreover, the whole process (fromthe starting
material to pure diacerein) WO 2004/ 050601
PCT/ EPZOQj/O 319 conprises at |east six steps.

CBEYPAT SR M dF &Y Isé)éélFeé)%of the invention It has now been

oo YRR s RlFTpy. O ol og el ne

(PreBeigs dgObaPiind BFEREAR A% i35, atos-omodin
CGHRAEELITOOBIAEY 1 9HBRHR SR AP [epilda o et
SRS B B4 ORI by I, SO i o vk
S €10l P BLD A ST TR Sgongnucus o
oS €I EOETSRARALIR 0PNl ARUIOL slvent nd

pBéd ﬁatiﬁggggeQiigeerzhﬁby%iﬂiﬁaﬁﬁohs preferably a weak

organic more preterably selected fromthe group

consi$tth@$redert 'dppRicatibAtheaerl +AbE¥REAAE? mdahs either “aloe-
tripropylam ne, tributylamne, pyrrolidine and

efiodiHé®Sas RaEROTor MR-8Mbaind 3hi QdRi AGPE Siving/ %Qﬁd’ﬂr?esponding

base ranges from1:1 to 1:1.15; diacereine and the

nfEANIC 4RPEr &fitadetyll @¢aPAtivdswhiShaaiohttd13h Ib¢ present in crude
stoichionetric rati'o. The aqueous-organi c solvent is a
didoereine of water and a solvent selected fromthe

group consisting of acetone, nethyl ethyl ketone,

et hafble, wedR basdpopreferabPy apanslk o@%ﬁlﬁb base, more preferably
wat er - sol ubl e sol vents and m xtures thereof. The

stlectode o thé webep tconsBtingnt of otrisetivdaiinext tfigthylamine,
ranges from 20:80 to 80:20, preferably from 60:40 to
tedprdilamhépenttitngtybaminee wyrgalidimes ahdemtixtur&itheddo€. The molar
wat er -i mm sci bl e or sparingly miscible solvents are
rattetdbesreine/organic base ranges from 1:1 to 1:1.15; diacereine and the
organic base are preferably in a substantially stoichiometric ratio.

The aqueous-organic solvent is a mixture of water and a solvent
selected from the group consisting of acetone, methyl ethyl ketone, ethanol,
propanol, isopropanol, other water-soluble solvents and mixtures thereof. The
volume ratio of water to solvent (or solvent mixture) ranges from 20:80 to
80:20, preferably from 60:40 to 40:60, depending on the organic solvent.

Suitable water-immiscible or sparingly miscible solvents are acetates
and propionates of lower alcohols, aromatic hydrocarbons, aliphatic or
aromatic halohydrocarbons and mixtures thereof. Particularly preferred are
acetates of lower alcohols, in particular ethyl and butyl acetate, toluene and

xylene. The number of extraction steps, which depends on the solvent and on

the volume ratio solvent/diacerein salt solution, can be easily determined by
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and propionates of |ower alcohols, aromatic
hydr ocar bons, aliphatic or 25 aronmatic

whadosloy@nocar bons and m xtures thereof. Parti cBCBHEP3003/013194

preferred are acetates of |oxer alcohols, in
particul ar ethyl and butyl acetate, toluene and

(B8, hon, RO T2 e e@ﬁ&aﬁaﬁﬁﬁgﬁﬁﬁﬁéﬁs ependifR°oh the aloe-
BRI FRichBIER e 255 msBbh Brs ERS apRIG 3yedh the pxigaction is

k|IIed in the with prelimnary tests,

S‘EYEFZ‘??BPEE 8r?otrllt11élu§’I1168X?rt & ne content in the f| nal

Car it SETRRARERr lﬂ'm?%@e‘“és’%pbﬁ% 865{6?%& Sdrricd out by HPLC
7 BRSO SRR BB e v
alELEEARRRMiE WO mb R HERRLSS, DY mA BT AL Enbdife 3RUTD me of
r&ifl ) 50 rﬁpoiﬂ i @JH@&Q%@&#% g? h%ﬁ[ﬂut{) ?52816 ted to 100 ml

solu fon'1s

o Esho ﬂgzﬁargteg"@éla%zﬁﬁie FHEPAA BB o ons o s

f§ﬁ5 ?s 200 punp fitted with a diode array or a
simlar apparatus; Colum: Lichrosphere 100 RP-18

5
AT, BRIV o S R 4083 oy
(53/ Mﬁh aliodé Qﬂay ok 51'5111‘1’2‘(}‘ a;g)agams/ mn; Detection

wavel engt h: 254 nim Injecti vol une: 20 |;

Anal ysi gdlufi®: [3ehfbs ?heré ﬂU@gRPtl@"(Sgﬁﬁ aneh &hy X 4 mm I.D. or
bunchi ng factor 3 - threshold area 5 noi se 10

(t hegguiMalléfishafedonl y indicative and shoul d be
adj usted case by case to optimze integration);

e Mobile phase: acetic acid (pH = 2.7)/acetonitrile (53/47) solution;

e Flow: 0.8 ml/min;

e Detection wavelength: 254 nm;

e Injection volume: 20 pl;

e Analysis time: 35 min;

e Integration parameters: bunching factor 3 - threshold area 50 - noise

100 (these values are only indicative and should be adjusted case by
case to optimize integration);

In these conditions the following retention times are obtained:

e Diacerein: 7.2;

e Aloe-emodine: 11.5;

e Rein: 12.2.
The reference solution (20 pl) is injected and eluted. If the peak
resolution between aloe-emodine and rein in the chromatogram is lower than

1.4, the column is washed with water (15 min; 1 ml/min flow), a 50/50
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In these conditions the following retention tines are
obt ai ned: Di acerein: 7.2; Al oe-enodine: 11.5; 25

w®eim/ 0581 2. The reference solution (20 1) is Paj/ER2008/013194

and eluted. If the peak resofution between
al oe-enndine and rein in the chromatogramis | ower

v\‘l#?{%aﬁéfo?’wh%ﬁ@%“r‘%’@ ST REb B FrabBUF T sdip  now

ace)tﬁ?l ra/nﬁctﬁ%?%ttls resgg(q\e?t ure (15 min; 1 m/mn flow),

trile ow 1 m/mn) and the test is

repe@tu?ﬁ- %dlg gﬁé:{?'rgﬁil ﬁ' rvg &1 Tﬁ)rﬁ e[ﬁgvs%rlte 90 furtﬁ)'i’f {)2%01d1ﬁcatlon

sal t acl d
fgy \?\éﬁ)&ﬁﬁ#ﬁr i\glttﬁ V\g{jg{%@’gﬁ{ Co?cgﬁospgfoggc; ra?r’%t Irdf{éfg%teh&?fugatlon

M LB AR BT i

aﬁﬂfdlflgé | &V\ﬁilﬁglo‘géé‘”ﬂ? F’@T/EPl 6GHB8HE ahh%'m’gmép 9”/0@ 19.

Exanple 1 A suspension of
crudgdi RERVENR e 15 rillﬁ&r?tlaot% 159?nﬁ8ﬁnm mo&fd tail.

al oe-enodine, in a xture o acet one an 80 1
of walxgfmphe fdded with 4.27 kg of trietylam ne. The
resulting solution is extracted with four aliquots of

but ylA aggiessod 80 5l6 q«'gtcm cride dRIc@Asing cahﬁaiﬁﬁlgaa@out 500 ppm
pooi ed and butyl acetate is recovered and recycled t

of o Blepsedine, ThQ MirageaiM8sal 4f addtht omd 80 1a6f duaftélesis added
with diluted HC1; precipitated diacerein is

et D Ul?d)f trieth tuigfiey Tive W@ﬁhﬁﬂg%élﬂtmt & e’ftdcd @dth four
r

to affo 148kg of diacerein with an al oe- enodine

atiqnbendf batylhicgbete (1061 cachyy the anm ;Jhb% are pooled and butyl
Crystallisation from acetic anh ride/acetic acid is

asefase iy esidveredantd edcypeled acahe @rﬁ@eiso TieadiacepRishRGolution is
above. Exanple 2
acidified with diluted HCI; precipitated diacerein is centrifuged, thoroughly
washed with water and dried to afford 14.8 kg of diacerein with an aloe-
emodine content not higher than 2 parts per million. Crystallisation from
acetic anhydride/acetic acid is subsequently carried out according to what
reported above.

Example 2

The same procedure as example 1 is followed, limiting the number of
the extractions to three (final aloe-emodine content ~ 45 ppm) or two (final
aloe-emodine content = 85 ppm).

Example 3

The same procedure as example 1 is followed, using toluene as the
extraction solvent. After five subsequent extractions diacerein contains no
more than 3 ppm of aloe-emodine (about 33 ppm after four extractions).

Example 4

The same procedure as example 1 is followed, using methylene chloride
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20 The same procedure as exanple 1 is followed,
l[imting the nunber of the extractions to three

w@ baomakoead oe- enodi ne content - 45 ppn) or two BET/RE1003/013194

al oe- enodi ne content = 85 ppny. Exanple 3 The sane
procedure as exanple 1 is followed, using toluene as

atsht?xe ‘%ﬁrz?@ﬂ(fr?gl)i\%?nt"sglff’e?%ur’%fxttrearctifoh\éediﬁ{:'%%?ﬁgﬁ% aloef--emodine
extractl di i ntai NS no nore than ppm o

ons acerern co

C@lgﬁgf‘defo%#ﬁej gg&ufs Snaipy after four extractions).

ne procedure as exanple 1 is followed,
usin ne chl ori de WO 2004/ 050601
PCT/ %gr%%l% 7 as the extraction solvent. After
four Te¢t safild Procli@eeas! thev CeRARAIES 1sCPOM '
of agg?l% S% pp s 0 taianegj. &rgﬁﬁ‘@ 5 $ane Si§Wed, using

tﬂbﬁ%ﬁgﬂﬁﬁ? as thb%apé %EH%yPMEﬂegzﬁst 1;11% éﬂkd&yzﬁfﬂsowghg OThe aloe-

5 tributylam ne as the base and acetate as

B3 dif6 ldoRferfOls M8 Mer tﬂhﬁ?gﬁﬁ:_ enmodi ne content is |ower
than 2 ppm Exanple 6 A solution of 100 grans of crude

di acqeimp{@boe- enodi ne content of about 500 ppm) in
500 m of nethyl ethyl ketone, 500 ml of water, 27.5

gram sbPutdbn tofl eOMEramisNef @nficddiddersin (BbEMEHEne content of
chloride is |oaded in a Soxhl et apparatus suitable for

aboguis00Igpin) ¢h 680mALHT Miethyll dthiT Re@neMBDDYhEHE water, 27.5 grams
chloride is |oaded in the round-bottom flask for the

ofxtriethylamineolhenso amdl dfeaiabylepet ohlorRfd WX loaded in a Soxhlet
tenperature. Extraction is continued for about one

appuarat(s beitekle fortliquid-SphidesitraddRimd Dins of nidtdldnkechloride is
aqueous acet one phase, passes up through it and 15

loaded imwke froandibmtdmdyasid féheheSexthhetion Sopheamniaigl hested up to
to the flask containing nethylene chloride, thus
refmevempetiteirexExrat@dn a4 eentinodd fey abbheoaationr (theextraction
extraction solvent is then replaced with 500 m of
sbhestt, beinigyd arser ¢hdrotlicdequeous acetone phase, passes up through it and
overflows from the body of the Soxhlet, siphoning over to the flask containing
methylene chloride, thus removing the extracted aloe-emodine), thereafter the
extraction solvent is then replaced with 500 ml of fresh methylene chloride
and extraction is continued for another hour. The water-acetone solution of the
diacerein salt is allowed to stand, then separated from the methylene chloride
phase (containing emodine traces) and acidified to pH 1 with diluted
hydrochloric acid to precipitate diacerein. After filtration and drying under
vacuum at 60°C, diacerein (94 grams) contains less than 4 parts per million of
aloe-emodine. The extraction can also be interrupted and addition of fresh
methylene chloride can be avoided when aloe-emodine levels sufficiently low
for the intended use are reached.

Highly pure diacerein can be obtained by crystallization from acetic

acid/acetic anhydride (70/9 v/v).
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and extraction is continued for another hour. The
wat er - acetone solution of the diacerein salt is

wa@bkdoamswot o st and, then separated fromthe netgt/@P®03/013194

chl oride 20 phase (containi nggenodi ne traces) and
acidified to pH 1 with diluted hydrochloric acid to
@ggh@étate di acerein. After filtration and drying
vacuum at 60C, diacerein (94 grans) contains
| ess than 4 parts per mllion of aloe-enodine. The
extraction can aI so be interrupted and addition of

i resh ?B&@él LA dcﬁaﬁ&'%tuﬁ)gvﬁl\({)\?é gggte\fﬂgr tﬁlge -emodine and

al oe-e dlne eve S suPficren

oﬁfnﬁ?daﬂé % aﬁc%t%f??@i?tw@ fﬂyrgop w\getd{}?a%ei @d} %@é@%& million,

af ned cr om acetic

A EU B TR
Wkl 6e N edl9es H"% &4 r 8 cnbfé' or %E%'h%l){ %a%ny Imiscible

derivatives thereo ovver t parts
sélxﬁt'ﬂ@r acterized in that an aqueous organi c sol uti on of
lacerein salt with a weak base is extracted with a

zwat e hrHESsi A ela%eapﬁ{ bﬁgﬂnylvwrlefemﬁe'ém ntS8F Ues- emodine

A prfocess as clained in claim1l wherein the content

aﬁﬁ AbA6- edlo‘ﬂn@etrl-éegty'l“ﬁ%?watl@'es tHEfi:otfrﬂath@dem 0 to 5 parts per
derivati'ves thereof ranges fromO to 5 parts per

nmillibhon. 3. A process as clainmed in claim1 or 2,
characterized in that the weak base is an organi c

3base Aspkrecdsedad chithiddeificPaimh qo8si2Stdhagadkrized in that the weak
trimethylam ne, triethylam ne, pyrroI|d|ne

blae¢ iDuh Wraahitebasdt Siectadattotr grRNEOUPASESsidtily ofitiinkétB§lamine,
thereof. 15 4. Process as clained in any one of clains

tdiethyldnimdh)apaaotidided tenbhhidimimeg otligani€aladi@atic bases and
solvent is a mxture of water and a water-m sci bl e

nsiatirenthergelfect ed from the group consisting of

acetone, nethyl ethyl ketone, nethanol,
4, Process as claimed in any one of claims 1 to 3, characterized in that the
organic-aqueous solvent is a mixture of water and a water-miscible solvent
selected from the group consisting of acetone, methyl ethyl ketone, methanol,
ethanol, propanol, isopropanol, other and mixtures thereof.
5. A process as claimed in claim 4, characterized in that the volume ratio
of water to water-miscible organic solvent ranges from 80:20 to 20:80.
6. A process as claimed in claim 5, characterized in that the volume ratio
ranges from 60:40 to 40:60.
7. A process as claimed in any one of claims 1 to 6, characterized in that
the extraction solvent is selected from the group consisting of acetates,
propionates or butyrates of C,-C4 alcohols, aromatic hydrocarbons, aliphatic
or aromatic halohydrocarbons and mixtures thereof.

8. A process as claimed in claim 7, characterized in that the solvent is

selected from the group consisting of ethyl and butyl acetate, toluene, xylene,
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et hanol , propanol, isopropanol, other and m xtures
thereof. 5. A process as clained in claim4,

waebanasteer i zed in that the volune ratio 20 of PREEPIV03/013194

wat er - m sci bl e organi ¢ sol veny ranges from 80:20 to
20:80. 6. A process as clained in claimb5,

R BB dhd AR EE RS 3 e [ oy one of
9(:I ai S lp}oée%s P&f&l%‘r:{oeﬁhf %‘iile' i tcrbq}ns i QS gexéﬂaq]ﬁ&e?ﬁed in that

solvent 1S se group consi st

ﬁ(ﬁ:coﬂ‘t&?ﬁon 152%aﬂﬁ@@bﬁpgrs%ﬁnﬂgugﬂhyf ates of C2-C4

ar ona ocarbons, “al i phatic or

18r omat ?9 OcESs, %gﬁ&;ﬁ? Pﬁy QH}% oF Efdfﬁﬁsl tpef eﬁ{aragﬁréed in that

pr oces a aracterirzed in

tﬁ@ﬁp;ﬁ%ﬁ@ﬂtls 'céfrléc%S{:ESﬁnﬁlg Iyhe group consisting of

and butyl acetate, toluehe, xylene, WO

1400445:159@{%% R 2P S LR 10@515%;%? 1rg%8h%ﬂ #8e-emodine,

mxtures t ereof 9. A process to any

a% %%tﬁﬁeﬁ'tﬁfé@gﬂtﬁ@ §)ce§§‘ af gﬁﬁf %{nezcﬁdclhﬂng h% 1(9 he

extraction Is carr out I scont i nuousl Y.

1Rr Ocﬁﬁéc@‘éﬁﬁ’rc@h@eﬁd Wn@nﬁ) 8fp a“rtsaPé‘fSniill'i@n z)f aloe emodlne as
characterized in tha 5 the exXtraction is carried out

obedThe 8 YRHSAIgh ttﬂelpro@eél§6f ghy omerifadlRimg 1ftoorg.0 to 100
parts per mllion of al oe-enodine, as obtained

t hrough the process of any one of clains 1 to 10. 12.
Di acerein containing fromO to 5 parts per mllion of
al oe-enodi ne, as obtained through the process of any
one of clains 1 to 10. 10



