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podophyl | ot oxi n, which has a 5 trans configuration in the |lactone ring, has
been studied for decades due to its cytotoxic properties. WO

2012/ 047171PCT/ SE2011/ 051207 3 However, research has proven that

pi cr opodophyl lin exhibits interesting biological properties and hence

pot enti 20 BACIKGREWLNMENTHE INVENTION

Pharmaceutical solids can exist in different forms, such as crystalline, amorphous, or
glass and also in solvated or hydrated forms. A polymorph is a solid crystalline phase of a
compound resulting from the possibility of at least two crystalline arrangements of the
molecules of that compound in the solid state.

15
Itis a well known fact that different forms of the same drug may provide differences in
certain pharmaceutically important physicochemical properties, such as stability, solubility,
dissolution rate, crystal habit and tableting behavior. Changes in certain of these
physiochemical properties may ultimately affect the bioavailability of the drug.

20
Picropodophyllin is a compound belonging to the class of compounds denominated

cyclolignans, having the chemical structure:



WO 02/ 102804 di scl oses that picropodophyllin is a specific and potent

i nhi bitor of insulin-
usef ul i rwohe12dest ment
of cancer,

prophyl axis or treatne

5 1like growh factor-1 receptor

art herioscl erosi s,
angi opl asty. WD 2007/ 097707 di scl oses the

of | GF- 1R dependent di seases suehl

psori asi s,

t of 10 diabetes nellitus type 2

(IG~-1R) and nay be

TAE20A05 205 t ypes

and restenosis foll ow ng coronary
use of picropodophyllin in the

ephr opat hy,

retinopat hy, nmacul ar d¢
retinal vein occlusion,
thyroid eye di sease, coO
and for contraception.

pi cropodophyl lin for th
characterized by a hype

Crohn's di sease, ulcerd
di sease, asthma, eczenn
transpl antation. 20 Z.

crystalline structure o
reported. Picropodophyl
di scl osed by Schrecker

pp. 1541-1543. 25 DESCR
ACCOMPANY! NG DRAW NGS H
pi cr opodophyl lin pol yno
crystal specinmen suppor
X-ray powder diffractog
in a capillary. Fi gu
pi cr opodophyl lin pol yno
crystal specinmen suppor

generation, retinopathy of prematu
branch retinal veDH occlusion, ru

rneal graft rejecteon and cor neal
15 2009/ 157858 Aj scl osés the us
e pr A oFf % of dise
ragtive i as rheu
tive coli ) f osi s,
t ous Oer 8 /4§ rejecti
Kristallogr.: 215 (2 45- 47

f pi cropodophyl I'i n3for whi gh cryst
| i n nonohydr at e agéi\i cr opodophyl |

et al in Helvet mca Acta (1
PTION OF THE | ol 30 BRI EF DH
igure 1 is an > povder diffrac
rph B negyy 7 zer o-(eKkkgr oun

t. WD 2012/047171
ram ( XRPD) of picrggpdophyllin pol
re 3is an X-ray pomdér di ffractog

rph C 5 neasupgg, Bf 0 backgro
t. Figure 4 is a X9@§§ powder dif

PCT/ SE2011/ 05120

Fity, centra
peoti c gl aucong,
chem cal burns;

e of

ases or conditions
hatoid arthritis,
Al zhei mer' s

pn foll ow ng

di scl oses a

pal data are

n pol ynorph A are
054); 37,

SCRI PTI ON OF THE

[ ogr am ( XRPD) of

d quarts single

7 4 Figure 2 is an
yror ph B neasur ed
r am ( XRPD) of

und quarts single
f ract ogram ( XRPD)

of picropodophyllin pol

ynorph C neasured 1n a capillary.
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10 Figure 5 is an infrared (I R) spectrum of picropodophyllin polynorph B.
Figure 6 is an infrared (I R) spectrum of picropodophyllin polynorph C.

Fi gure 7 wear/@veipl ayed X-ray powder diffractogram ( XRPDSERF11/051207

pi cropodophyl lin 15 pol ynorph B at the t| me of initiation of the stability
study (botton), stored 3 nonths at 25C /3 60% RH (mddl e) and stored 3

nont hs at 40C / 75% RH T e, XRPD patt erns fset er inprove
The. vt sual @GRS RN PPy hesPaioPaY B FRNDIE e ARAOA f r act bgr am
(XRPD) of mopdroposaphondeipdtetBial® & metigbmenat the tine of initiation of the

stability study (bottom, stored 3 nonths at 25C / 60% RH (m ddl e) and

stored 3 nonths at 40C/ 75% RH (top). The XRPD patterns are offset in
order i NpnECEOL/NE2804 Hiktlos6S fR@picEpdd oy TiAlid- ERpSEHRINFIItEN irBbitvh ormpert Of

t he prese i nve t|on s to i a novel pol ynorph of picr phyllin.
an*ampect e N resroicl UBE (e ervabe B Mo SRy B G AP B B g | ow
hygr oscopi ddpeldent@iseafesBsiRAcks vafioldigpédurahtenattiteriogclprosiél Porasioyel and
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provi de a "RB\BPS! FRTLRBOGMPRBE sol ubility. WO
2012/ 047171PCT/ SE2011/ 051207 5 Low hygroscopi ci ty is herein defi ned as a
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15 WO 2009/157858 discloses the use of picropodophyllin for the prophylaxis or treatment of
diseases or conditions characterized by a hyperactive immune system such as
rheumatoid arthritis, Crohn’s disease, ulcerative colitis, multiple sclerosis, Alzheimer’s

disease, asthma, eczematous dermatitis, and graft rejection following transplantation.

20 Z. Kristallogr. 215 (2000) pp. 45-47 discloses a crystalline structure of picropodophyllin for

which crystal data are reported.
Picropodophyllin monohydrate and picropodophyllin polymorph A are disclosed by
Schrecker et al in Helvetica Chimica Acta (1954); 37; pp.1541-1543.
25
DESCRIPTION OF THE INVENTION

30 BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

Figure 1 is an X-ray powder diffractogram (XRPD) of picropodophyllin polymorph B

measured on a zero background quarts single crystal specimen support.



10 Physically stable is herein defined as the formof the conpound that is
formed and which formcontinues to exist at anbient tenperature, such as at
a tenper avonre1dmorm 20 to 25C or at a tenperature from 2BCISEIR@/08207t
approximately 760 mmHg. Diffraction and spectral data may be recorded for
pol ynmor phs using X-ray powder 15 diffracfonetry (XRPD) and Infrared

o apar ot GOy P APCEN AL AEIagtan SRR LTS e BREHI™ PYNTSPYRRD

pattern foheddicesdrEecgpilayyror ph may vary in respect of, for |nstance peak
positions and intensities depending on if the polynorph sanple was neasured
on a zero background quarts single crystal specinmen support or using a

capi |l ary mgudssis bihberyhpnakndifitiogran ()@H@PB;S@fEtﬁéron)ddphﬂlirpb@l?ﬁhbﬁphi(DVenti on
is to provide p iiro odoph Llin ol ynor. %ﬁt an aspect of the invention
is to provMeRPYRLrbpsa 9PH”£8F%F%$E&GBW§ PRAATHY W@%V%ygroscop|0|ty
25 Plcropodophyllin polynnrph B nay be characteri zed as descri bed

herei nafte ne ure und  quar e cr

Cpeci mon. StipgBAs 31 iy ae s DI T A R i Rl PRE e B EmER Ged

pi cr opodophyaduréd ipal sapareph B 30 characterized by having an X-ray powder

diffraction pattern exhibiting a peak at 5.7 0.2 20. I n one aspect of
the invention, there is provided picropodophyllin polynorph B characterized

by havi g Egur¥-5igynpavdied (IR §fdcaain sTpidaiddephyigxborhbiph®. peaks at 35 5.7
and 10.0 0.220. WD 2012/047171PCT/ SE2011/ 051207 6 Yet an aspect of the
i nvention is picropodophyllin polynorph B characterized by having an X-ray

powder di ffigaets ioanpdtdred PREMFERUN STPideeRIespfllirbpolymd@h@. 10.1 and 11.3
0.220. In one aspect of the invention, there is provided picropodophyllin
pol ynmorph B 5 characterized by having an X-ray powder diffraction pattern

exhi bi ti noFiggaksis ah overplayd@ XOray bowdler diffradtogiatn BXRPI) dibickopdiopRlin
15 polymorph B at the time of initiation of the stability study (bottom), stored 3 months at
25°C / 60% RH (middle) and stored 3 months at 40°C / 75% RH (top). The XRPD patterns

are offset in order improve the visual comparison.

Figure 8 is an overplayed X-ray powder diffractogram (XRPD) of picropodophyllin
20 polymorph C at the time of initiation of the stability study (bottom), stored 3 months at
25°C / 60% RH (middle) and stored 3 months at 40°C / 75% RH (top). The XRPD patterns

are offset in order improve the visual comparison.

DETAILED DESCRIPTION

25 An aspect of the present invention is to provide a novel polymorph of picropodophyllin.
An aspect of the invention is to provide a novel polymorph exhibiting low hygroscopicity.
Yet an aspect of the invention is to provide a novel and physically stable polymorph.

30

Still an aspect of the invention is to provide a novel polymorph showing good solubility.

The following definitions shall apply throughout the specification and the appended claims

unless specifically stated otherwise:



Pi cr opodophyl i n pol ynorph B may be characterized as descri bed hereinafter
when neasured using a capillary. 10 In one aspect of the invention, there
i s provi owo 2pi2oopedophyl i n pol ynor ph B characteri zed PgTIsS&E01mG5207 X- 1 ay
powder diffraction pattern exhibiting adgeak at 5.6 0.2 20. 15 In one
aspect of the invention, there is provided picropodophyllin polynorph B
characterized by having. an X-ray powder diffraction pattern exhipiting
poake at 8 hiRfosOYRgisTean deTngBias s maSh Eieas S o HLER I A% such

8! ]g ][ OPOdPFﬁ‘sYéddantolee‘ﬁﬁh@m%, §ﬂtk€trs&§ia@é dared 3)m8hggia%0°6m7m P>1H égd/augogggr
ITtraction patty exhi bl ti eaks at. 5.6, 9.9, .0 and 11. : . In
Che. napeetoh B E R G S atuly- [EnDRar SesStieRt ules ner BB B POV A adi oy ph B
char act er i fagfl tHeypdrepe g 26T phamadcenivdl efandfdcturiag bhe Btdpadd samilitgxhi bi ti ng

peaks at_5.6, 9.9, 10.0, 11.2, 13.8 and 14.0 0.220. 25 In one aspect of the

i nventioh, there is provi ded picropodophyllin polynorph B characterized by
havi ng an G&EHMEiRY R exéih biefihdtibasa belakiligleqldi36 oPgeatet thantheng aspect  of

the invention, there is ovi ded_pi cropodophyl | in I rph B 30

Char act o 1GaPPPRUR Fr B RS SuRt SRR ER YRG! S8 A WP ogeasbien s
2936. 0; 2%tQr&atentadd2omgntm 1. I n one aspect of the invention, there is
provi ded pi cropodophyllin polynorph B characterized by having an IR
spectrum exhi biting peaks at 1465.7; 1482.5; 1590.0; 35 1736.9; 2841.5;
2936. 0; 1@ FH)sRallyBétdbleTs Béveih. defiMy 29 thad/ Ok dTthECOMPEEALthabis ¥arthed ankrwiagre

char act or {28 YD [hgNs e PROEBETIRRA Sens B 57 S qebraure (B0 25 o
1243. 4, 125%t 3 terh@éBtufé frddE 15;120580atQipplckdBatBly 7284dmbig. 2936. 0; 2970.9 and
3425.5 cm1l. 5
Diffraction and spectral data may be recorded for polymorphs using X-ray powder
15 diffractometry (XRPD) and Infrared Spectroscopy (IR) respectively. It is to be understood
that the sample preparation may influence the outcome of the measurement. Thus, XRPD
pattern for the same polymorph may vary in respect of, for instance, peak positions and
intensities depending on if the polymorph sample was measured on a zero background
quarts single crystal specimen support or using a capillary as described hereinafter.
20

An aspect of the present invention is to provide picropodophyllin polymorph B.

Yet an aspect of the invention is to provide picropodophyllin polymorph B exhibiting low
hygroscopicity.

25
Picropodophyllin polymorph B may be characterized as described hereinafter when

measured on a zero background quarts single crystal specimen support.

In one aspect of the invention, there is provided picropodophyllin polymorph B
30 characterized by having an X-ray powder diffraction pattern exhibiting a peak at
5.7 £0.2°20.

In one aspect of the invention, there is provided picropodophyllin polymorph B
characterized by having an X-ray powder diffraction pattern exhibiting peaks at
35 5.7 and 10.0  0.2°20.



I n one aspect of the invention, there is provided picropodophyllin

pol ynor ph B characterized by having an IR spectrum as descri bed

her ei nbefwoeot2get7imer with an XRPD pattern as descri bedPo@seabesoe. 10 In
one aspect of the invention there is provided picropodophyllin polynorph B
exhi biting an XRPD pattern essentially & shown in Figure 1 I n one aspect
of the invention t rovi ded h B exhi biting
o XRPD patdtanpeeedan el et RGaRodor Rl abusror B AR A o1 ho

i nvention XJP@,r@w&erBmea/dt.dﬁgaﬁérﬁre&ﬁmmgwbkgétaoplmrmrmh dhaews kiotaeng, an IR
pattern essentially as shown in Figure 5. I'n one aspect of the
invention there is provided picropodophyllin polynorph B exhibiting 20 an

XRPD pat t appnardpédt of ReIMRGtIGN Th&s SEHVRALY Elc?’o?)oabﬂ’{mm' JF &pre 1 and in
Figure 5. In one aspect of the invention there is provided picropodophyllin

pol ynor ph Basdfred .ngaé'ng ﬂ%%wéphd'ﬁmt'%mtt@r%sé'ablﬂreﬁrp%%@aﬁt. ally as

shown in Fguie0. 20209 1iN18i0dMee 45 +4podldy a further aspect of the invention
there is provided a nethod for transfornlng pi cropodophyl | i n pol ynorph B

into picropodophyllin polynmorph C conprising the steps of: a) ﬁlXIng
pi cr opodopslohbdbodh9liik HBlyRIbrE Bink &raa:m&%%ud'eecrmhm.m?tewh

saturated sol ution”of picropodop qgl n 1 n an organi c sol vent; 30b) stlrrlng
t he n1xtur@e@%M%1W%mJﬁﬁaB$@M a) to obtain a precipitate; and c) filtering
of f the;dhus obtained precipitate. In a further aspect, there is provided a
met hod as defined above in which the organic solvent is selected from
acetone, dniPpe aapedt f dednvanten.tthgrereproviges pgicnodartyiinRolynsERDB1/ 051207 8 In

a further %F%F&Eénzea fwrh%v.hg aﬂwagryq)%%d@r Jj‘“ﬁFa*&E?&h Bt Jﬁlﬁakrﬂ&ﬁ Dousk L which at

| east one the steps a) I's perforne r oo tenperature i.e.
at a tenper-atu@e’ 2Qon120 to 25 C. 5 In a further aspect, there is provided
a nethod as defined above in which at |east one of the steps a), b) or c¢)
is perforned above roomtenperature, such as at a tenperature of about 70C
or at ali dnpeeasped obthedin@ntior,20er€.is provided picropodophyllin polymorph B

characterized by having an X-ray powder diffraction pattern exhibiting peaks at
5.6 and 9.9 £ 0.2°20.

Yet an aspect of the invention is picropodophyllin polymorph B characterized by having an
20 X-ray powder diffraction pattern exhibiting peaks at 5.6, 9.9, 10.0 and 11.2 % 0.2°20.

In one aspect of the invention, there is provided picropodophyllin polymorph B
characterized by having an X-ray powder diffraction pattern exhibiting peaks at
5.6,9.9, 10.0, 11.2, 13.8 and 14.0 £ 0.2° 20.

25
In one aspect of the invention, there is provided picropodophyllin polymorph B

characterized by having an IR spectrum exhibiting a peak at 1736.9 cm™.

In one aspect of the invention, there is provided picropodophyllin polymorph B
30 characterized by having an IR spectrum exhibiting peaks at 1736.9; 2841.5; 2936.0;
2970.9 and 3425.5 cm™.

In one aspect of the invention, there is provided picropodophyllin polymorph B
characterized by having an IR spectrum exhibiting peaks at 1465.7; 1482.5; 1590.0;
35 1736.9; 2841.5; 2936.0; 2970.9; 3425.5 cm™.



Yet an aspect of the invention, is a nethod for the preparation of

pi cr opodophyl lin 10 pol ynorph B as herein descri bed, whereby

pi cr opodopbybizaa7i’s recrystallized froma sol vent sel ectred/SEe@miostze7 gr oup
consi sting of mxylene, p-xylene, nesitylen, o-xylene anisol, isobutyl
acetate, and a mixture thereof. A furthef aspect of the present i nvention
is to provide picropodophyllin polynmorph C. 15 Yet an aspect of the
invention, is a nethod for the preparation of picropodophyllin polynorph C

asI hertel n |Fle>ﬁt@rasb@cdof mthemm“orpltnér@p@ﬂ@ltouhydj blc]fbpoﬂoblﬁ}mrny;ﬁi]ﬁhérbﬁgd frlom ?h |
sol vent sel ec rom e consil s II’] 0 | e
ot o, e asBATZEL B havne Sp TR gy Pub g pedke PSR ' LB TEAIN ST
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benzonitrile, cunene, dipropyl carbonate, and a m xture thereof. Yet an

aspect of the invention is to provide picropodophyllin polynorph C
exhi bi t i ngnloaw abyept 05 tephvintivn, tRére § prlokidad pﬁ:ﬁ@mbpmnntmrhmﬁmi onis

Cermpor at i radiiBa 2 BoVES 3 #g sPertiie oF PE B0 Prregbere oeter #Th dhoor at ur e

from 25 t oXRRO peittertasaiBEddTRiréhyefd@) mrHg. Pi cropodophyl l'i n pol ynor ph
C may be characterized as described hereinafter when 30 neasured on a zero

background quarts single crystal specinmen support. In one aspect of the
i nventi om, |ntoh@raepea opthevindatom theroqsiondad pitidpP@dphymn pblykoedraB @mﬁusmhged by

havi ng an er diffracti attern exhibiting a peak at 5.5 0.

20. 35 9 5}’}?“%%@ ﬁg@cefSSS‘Ft'aﬂl}‘ué‘s Sﬁﬂ’/‘%’gt %ﬂuret There is provided

pi cropodophyl I'in pol ymorph C characterized by having an X-ray powder
diffractiaon atter hibitin eaks at 5 . 220. 5 1n one aspect
o L he’t B Re aeedl g g e PR e TSI EBAgTY i BB SRR canibng

char act er i reXRPP pagteinngssantiafy Gaghewh fr Figlre@ powder pattern exhibiting
peaks at 5.5, 7.0, 8.3 and 11.0 0. 220. I n one aspect of the invention,

t here |%5prOV|ded pi cropodophyl l'in polynmorph C 10 characterized by having
an X-ray pawdsrspédtior hetihvantiomtHess i’ proidd pitidgodsphliin @blymorph B exhibiting

an IR pattern essentially as shown in Figure 5.

In one aspect of the invention there is provided picropodophyllin polymorph B exhibiting

20 an XRPD pattern and an IR spectrum essentially as shown in Figure 1 and in Figure 5.

In one aspect of the invention there is provided picropodophyllin polymorph B exhibiting

an XRPD pattern and an IR spectrum essentially as shown in Figure 2 and in Figure 5.

25 In a further aspect of the invention there is provided a method for transforming

picropodophyllin polymorph B into picropodophyllin polymorph C, comprising the steps of:

a) mixing picropodophyllin polymorph B with picropodophyllin polymorph C in a
saturated solution of picropodophyllin in an organic solvent;
30 b) stirring the mixture obtained in step a) to obtain a precipitate; and

c¢) filtering off the thus obtained precipitate.

In a further aspect, there is provided a method as defined above in which the organic
solvent is selected from acetone, ethyl acetate or mesitylene.
35



5.5, 7.0, 8.3,11.0, 11.6 and 11.8 0.220. Pi cropodophyllin pol ynorph C may
be characterized as descri bed hereinafter when neasured in a capillary. 15
I n one aswecbhi2f47t7me i nvention, there is provided picropotsgholiiosre?

pol ynmorph C characterized by having an X-ray powder diffraction pattern
exhibiting a peak at 5.4 0.2 20. 20 In ®ne aspect of the invention, there

is provided picropodophyllin polynorph C characterized by hayjng an X-ray
bowner i T AHLTTGRSpat DETR SRRt oA S Carast abifan Bhigh 35leaguone of - yne
aspect of thB8etdpsus)iopb) is pbE6EnddsatPE 6N itsaerpiues, 0pogtapiayperaiuatoyror ph C 25
characteri e%zgy,having an X-ray powder diffraction pattern exhibiting

4 :

peaks at &,‘ 8.2 and 9.7 0.220. In one aspect of the invention,
there is provided picropodophyllin polynorph C characterized by having an

X-ra owder diffraction pattern exhibjtin aks at 30 5,4, 6.9, 8.2, 9.7,
T 0 ance 15 agttegrizagect; efils Paaiscia Bt G BT 7iatte 1t WBic ot Bast ot e

8! ]g: ][ ODOS_Optha kteips amﬁ)bﬁﬁfig!pfﬁomrmg rr(bdﬁ@b4nbpéééltgb@i, gg%raasgéﬁ;d %{nodégé/tdlﬁ)ofg
iffractio n exhibitin aks , 6.9, 8.2, 9.7, .0, .9,
11.5 and f%xg?séﬁéQWﬁatﬂﬁpﬁﬁTgﬁgﬁ?é%ﬁgéﬁ?gEZO11/051207 10 In one aspect of

the invention, there is provided picropodophyllin polynorph C characterized
by havin | R spectrum exhi bitin ak at 1773.8 cm1. | n one aspect of

e T oo 8 2 SRBR e I Thresphdt e GRS PR o P pepceng =P

char act g5 i gedindrph IBoad igeiaRick&RibeAERhEdbY eXdrtofddobnglinaksysttllidedifdorBa 2842. 2;
2943:2; 299?.8 %gd 34?6:0 cm 1. In.oneéﬁzggct of_the inventionL Ehere i's
provi ded pioEShEIBHRY PS8 REPRHSIRY XPeRGiPPAENSy MrE SNy oafYIang

spect rum exfdddiiédbugyl pestk®, ahd 3 Adxu thd4of. 5, 1479.0; 10 1592.8; 1773.8;
2842.2; 2943.2; 2993.8 and 3436.0 cm 1. In one aspect of the invention,

there is provided picropodophyllin polynorph C characterized by having an
| R spect r unTetbl Bsgdcner the pksent inddhiidn & to btdfddpicrbb8dophyllin polymorph C.

15
Yet an aspect of the invention, is a method for the preparation of picropodophyllin
polymorph C as herein described, whereby picropodophyllin is recrystallized from a
solvent selected from the group consisting of propionitrile, methyl ethyl ketone, n-butyl
acetate, isobutylnitrile, butylformiate such as n-butylformiate or iso-butylformiate or tert-

20 butylformiate, benzonitrile, cumene, dipropyl carbonate, and a mixture thereof.

Yet an aspect of the invention is to provide picropodophyllin polymorph C exhibiting low

hygroscopicity.

25 Still an aspect of the invention is picropodophyllin polymorph C exhibiting physical stability
at ambient temperature, such as at a temperature from 20 to 25 °C, or at a temperature

from 25 to 120 °C, at approximately 760 mmHg.

Picropodophyllin polymorph C may be characterized as described hereinafter when

30 measured on a zero background quarts single crystal specimen support.

In one aspect of the invention, there is provided picropodophyllin polymorph C
characterized by having an X-ray powder diffraction pattern exhibiting a peak at
5.5+ 0.2°20.

35



1233.6; 1425.8; 1462.5; 1479.0; 1592.8; 1773.8; 2842.2; 2943.2; 2993.8 and
3436.0 cm 1. 15 In one aspect of the invention, there is provided

pi cr opodowpbybizaa7el ynor ph C characteri zed by havi ng anPEKRBE2@ansesn and an
| R spectrum as descri bed herei nbefore. I n one aspect of the invention
there is provided picropodophyllin pol yn%r ph C exhibiting 20 an XRPD
pattern essenti al | shown i ure I n one ect of t i nvention
Phere 1's o gurdsaesol P oRmmItTeR THoryies i BosRamB b oHN SRPD pat t o n
essenti al |Ohaaéizt§"h@w%yih@wﬁ§g @HNErad.pokBel diffRiRBorasHREH eRibitif@pédreent i on there
is provided pi cro odo I I'in pol ynorph C exhibiting an IR spectrum

essenti al I?/ g8d d ﬁg é%r?)éFl gure 6. In one aspect of the invention there is
provi ded picropodophyllin polymorph C exhibiting an XRPD pattern and an an
IR spectrumessentially as shown in Figure 3 and in 30 Figur

r espect i venypne R§rem f %ﬁ@(ﬁnt'% theye is W\?’é‘ﬁ?ij sieranedpenylis WWFHB

picr ODOdOFHMPddtéthQ'byfﬁ@(nHQ afr e 'oﬁﬁr’éétl& W dERPRtPR EXIRbin@pshi@rit | R spect rum
essenti al % as shown'in Q(gure in Figure 6, respectively. WO

2012/ 0471 7ARCH.SE3end 109202 201 01e aspect of the invention is

pi cropodophyl I'in polynmorph B substantially free fromany ot her pol ynorph
and or any other crystal and for any other non-crystal form of

pi cr opodopRyNEiagPed ofihe irvgpsen. thgretierovidee RicrenedphyincrahpaRieb iyl | i n

pol ymor g &a%&@ﬂtbg%laln)ﬂgfaﬁ@@ra:yrp%Wd@P%ﬁﬁ%tcﬁ&{ pdtRIY B?rﬁlﬁﬁhng%‘ﬂ Karatany ot her
crystal and /or any Other non-crystal tform of picropodo In. The wording
"substantlﬁaﬁwof&@,éﬂor dirbany 1dt8rFt-:-9 2p2)$ym)rph and/ or any ot her crystal

and/ or 10 any other non-crystal form of picropodophyllin” shall be
understood to nean that picropodophyllin polynorph B contains |ess than 10
% such asPitresedaphatin otymorpt €ssay heachatgéterizedrag destréhedgersinaftepiwhand/ or any
ot her cry ther non-crystal form of picropodophyllin. 15 The
wor di ng %g%stug%ﬂ g(fa%% ree fromany other polynorph or any ot her crystal
and/ or Bny ot her non- crystal form of picropodophyllin” shaII be under st ood
to mean thgt pi [ % such as
L eserobor @ nB a% ?&%ﬁ%@hwénhé}rg,g?érg@ﬁrm)ldgdB%Pcfp%deﬁra)llﬁl (l)i?her eryst al
and/ or anycrrata‘oéerlzadrby@aylsg ah X-ayrpovfepditfraciiodogtteyn bxmbltlm)a peak at

5.4 +0.2°20.

20 In one aspect of the invention, there is provided picropodophyllin polymorph C
characterized by having an X-ray powder diffraction pattern exhibiting peaks at
5.4 and 6.9 £ 0.2°20.

In one aspect of the invention, there is provided picropodophyllin polymorph C
25 characterized by having an X-ray powder diffraction pattern exhibiting peaks at
5.4,6.9,8.2and 9.7 £ 0.2°20.

In one aspect of the invention, there is provided picropodophyllin polymorph C
characterized by having an X-ray powder diffraction pattern exhibiting peaks at
30 54,6.9,8.2,9.7,10.0 and 10.9 + 0.2° 20.

In one aspect of the invention, there is provided picropodophyllin polymorph C
characterized by having an X-ray powder diffraction pattern exhibiting peaks at
5.4,6.9,8.2,9.7,10.0, 10.9, 11.5and 11.7 £ 0.2°20.
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I n one aspect of the invention, there is provided picropodophyllin

pol ynorph B for use in therapy. In one aspect of the invention, there
i s provi owo 2pi2oopedophyl | i n pol ynorph C for use in 25 rh@Esapyl/oseit| an
aspect of the invention, is the use of picropodophyllin polynorph B, for
the manufacture of a nedi canent for the Preatnent of |GF-1R dependent

di seases such as cancer. 30 Ex | es of. cancer indications re
o o o e PRPSOL it e PRV 68 BT oo MRONIRRPAL ar e 1 ung
cancer sucdhadsctdtizad sphblingahliRIspagrueapgenitiid\Sebsk ator773medrh.cel | | ung

cancer; breast cancer; head and neck cancer such as oral, sinusoidal or
pharyngeal cancer; gastrointestinal cancer such as oesophageal cancer,

st omachI can@aé,aspﬁit@nth%5nmn@re,rtheré%pr@bid@@p%pog@grf;mrnqddrgtrﬁ@rbh Al 0st ; grral20
tunor, |iver cancer or pancreatic cancer.. . 12/ 047171PCT/ 1/ 051207
15 Oeni t DU 2o R BAU 0o TASPRFET SRNDnRRARS S AULE: 2Heg s SOPL. ki dnoy
cancer; gyrmcd & M3BaANEART. such as ovari an cancer, cervical cancer
endonetric cancer or uterine sarconm; henatol ogi c cancer such as nyeloid

| eukem a, |ynphocytic |eukem a, |ynphomas or multiple nyel ong;
muscul oskahe&halasped @ethesuashtias, tive ngprosides PlPopodopBlliRQsoReepR QOr sof t

ti ssue sarcoma; skin cancer ch as nmal i gnpant | an cancer,
oo ChPterken by 5AVRg gp I <Bedays erula brake chatrnty toady 4 o es " corh
as gl i onms1590!9; aby 38t ZouR,2; 294323393 and®4B8.0 ehl' ast omm, crani ophar yngeona

or neurobl astoma; endocrine cancer such as adrenocortical cancer,
paragangl i oma, pheochronocytoma or thyroid cancer; or eye cancer such as

reti nobl asih@g agpedt\vethle id&niieh, anergts proxidB® brRFopdopylinsstdrhorpeld | ung

carci noma (NSCLC) where picropodophyl|lin pol rph herei ined may
o user ur CaREtae o8 gl ok Seaaai SRS beger 12 RE T 515 Vet - an
aspect of 1238.6; nueRBj MB2LR 14h@0UEED2; 1p78.8op8xdan 29hs PN29ud.y sfd B4BER cidr t he
manuf act ure of a medi canment for the treatnment of psoriasis; restenosis
after cﬁﬁonary angi opl asty; diabetes nellitus type 2; nephropathy; eye

di fsleases Slbltbhg&Spé(ﬁbfm@,pmd‘rh}ior@,rthéf@wbl@mdéegﬁzﬂﬁfoabbmin ponenerph @ d arthritis;
In ammat or

wel di sease s S ohns 20_di sease or ul ceratiyv olitis;
o ided DY RSRRE AR KRS SalR ang an R SPEOES as frsbsahIeIBa &t poct
of the invention, is the use of picropodophyllin polynmorph C for the
gﬁgﬁf :gt ggﬁ@g{a 'agpgg%% %%qr?vrgntig)r?{hetrep% ptrcr)\ﬁ é plgrtopgéop)lhﬁﬁﬁ %ﬁy%%P&” eeQ ibi |In§eases

20 an XRPD pattern essentially as shown in Figure 3.

In one aspect of the invention there is provided picropodophyllin polymorph C exhibiting

an XRPD pattern essentially as shown in Figure 4.

25 In one aspect of the invention there is provided picropodophyllin polymorph C exhibiting

an IR spectrum essentially as shown in Figure 6.

In one aspect of the invention there is provided picropodophyllin polymorph C exhibiting
an XRPD pattern and an an IR spectrum essentially as shown in Figure 3 and in

30 Figure 6, respectively.

In one aspect of the invention there is provided picropodophyllin polymorph C exhibiting
an XRPD pattern and an IR spectrum essentially as shown in Figure 4 and in Figure 6,
respectively.
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25 Exanpl es of cancer indications where picropodophyllin polynorph C as
herein descri bed may be useful, are lung cancer such as non-small cell |ung
cancer (N8CRQ)2/m@ri7snmal |l cell |lung cancer; breast cancer pCinsaco1afsizneck
cancer such as oral, sinusoidal or pharyngeal cancer; gastrointestinal
cancer such as oesophageal cancer, sto h cancer, colon 30 cancer rectal

cancer, troint naI st ronal tunDr lver cancer o C tic cancer ,
con tour £ S SaeEah he e s Plsctatarln R P A B a R e o oy
cancer, gyoaeaqidwm&pn ang ef asustheBGyaNlaindadr H{stedr,noedrydtaldbrmeemcer ,
endonetric.canc r o? uterine sarcoma; hematol ogi c cancer such as nyel oid

| eukeni a, R'YRY YR | eukeni a, |ynphomas or multiple nyel ona:
nmuscul oskel etal cancer such as Ew ngs sarcoma, 35 osteosarcoma or soft

. C ki
501/ 0478 TIPCHRSESOS B eBler 5 BeEaoroaEaoN e HA o Deia D e B gy
Kaposi ' s S(ﬂhmm&bﬁbﬁd/@ﬂﬁtmhémrgﬁal%n@aaCﬁy Gihksrth oAScrgitdl oS of

gl i obl ast ona, agﬁ%gﬁgtona medul | obl ast ome, crani opharyngeonma or

neur obl astRyEPO ine cancer such as adrenocortical cancer,
par agangl i oma, pheochronocytoma 5 or thyroid cancer; or eye cancer such as

retinobl a or yv a es of non-s | ung carci noma
(NSCLO) R e BORAIOI TP BT OBie” B RGO bty s HiF B0 e ui
It f] GQEHQEfqr@ldllﬁerﬁtonWonfcrbwcgﬁhﬂﬁiT :s_h@mbéiuﬁ@é\‘@tOﬁal&éo rfehn it’rfhtaSDECt of

e I nventi.on | use O Cropo | (0] r
manut aet oracBpodorhilin BafmRor EortRge s dhar T o pt gty et inen Fo ey Essdran
after cor or%ror/aaﬁ@mep;baﬁwrph@hat@etaﬁﬁomt Icnyttusartoy@fana otz PBA-@PRtA Yormeare

di seases suych a re@rnopathy or macul ar degeneration; rheumatoid arthritis;
|nflannatd? °B f'sease such as Crohns di sease or ulcerative colitis;

mul tiple sclerosrs Al zhei ners drsease or graft rejection 15 Still an
aspect of fhe i veqtron op lin B for use in the
ot ebt B veRhars s re T S8 20 oe RV aB R i shi 8T hhcer

i ndi cat i Ortﬁhmn&:rmtﬁlrf@mdm&ysbd)ddbhpmh ysman pb quérStd@Gﬁ@tﬁ’éaad@ﬁ:alri bed 20 may

be useful are |un ancer non-s 11 lu n er C), or
oral T cel 109G EIHER POV P RICY oBRaRRTessH B! Gk e RS eah Ren bk 28 toarh
si nusoi dal 1%fof arhgaomeg@ﬂrmcr@ncz@ranygﬁrsdrrcqrsrw aRdfonamhy @taércrﬂ)"n &ysthl fasn of
oesophageal. can stomach cancer, colon cancer, rectal cancer,
gastrornté§9pﬂ%‘x@y“%nal tumor, |iver cancer or pancreatic cancer:
geni t ouzg nary cancer such as prostate cancer, bl adder cancer or ki dney

cancer necol cancer such.as ovarian ncer rvi cal  cancer,
endone | AnehR espear hediventon S8 EBroMERA PETerR S SRR BA ren o o
| eukem a, thymphocytic | eukem a, |ynphomas or nmultiple nyel omg;

nmuscul oskel etal cancer such as Ew ngs sarcomm, osteosarcona or soft tissue

sarcomm; skin cancer such as nalignant nel anoma, basal cell cancer,
squanous cdalone @8ps of Bie ilaPASH, thers 3 Fron@ed Picedpddapityimesdiyhergh © foRdseih such
30 as gl gl i obl astoma, astrocytonma, nedul | obl ast omg,
cranropﬁ%ﬁ&%@@%n& or neurobl astoma; endocrine cancer such as adrenocortical
cancer, paraganglionma, pheochronncytona or thyroid cancer; or eye cancer
h r nobl v nel an )

such as eétlll aortbas%sectooq?}te mvel)Jntr(?)(rjtl is the Sseocﬁ)icropodophyllin polymorph B, for the

manufacture of a medicament for the treatment of IGF-1R dependent diseases such as

cancer.

30

Examples of cancer indications where picropodophyllin polymorph B as herein described

may be useful, are lung cancer such as non-small cell lung cancer (NSCLC) or small cell

lung cancer; breast cancer; head and neck cancer such as oral, sinusoidal or pharyngeal

cancer; gastrointestinal cancer such as oesophageal cancer, stomach cancer, colon

35 cancer, rectal cancer, gastrointestinal stromal tumor, liver cancer or pancreatic cancer;



WD 2012/ 047171PCT/ SE2011/ 051207 14 Yet an aspect of the invention is

pi cr opodophyl lin pol ynorph B for use in the treatnent of psoriasis;

rest enosiwoadi2zm7or onary angi opl asty; di abetes nel |l it u®CTisE2012/051207

nephr opat hy; eye di seases such as retlnogathy or macul ar degenerati on;
rheumatoid arthritis; inflanmmtory bowel'2di sease such as C}ohns di sease or
ul cerative C0| itis; rrul tiple 5 sclerosis; Bfa‘ldéhe mers di sease; graft

rej ect i on. 98! P‘l"l'”a&hc%{‘scﬁé% chags RrpdlateiABRe ¢ LARPLETD msb@nqqnn pol ynor ph
CE:X f orI use gfynet:dswgut: cefdemeiidh @&fodﬁn L%@&mﬂ@mtcam@e@cmmMnaﬁr @éam@reLe 10
anmples o1 canc I gatl ons ere pi1cCcr no as erein
descri bed TSP 85@#&?9'%1?%“03( S %Sa'ﬁg%li" i‘ﬁﬁﬁr@% %Cgféﬁ% iE‘Jéﬁﬁ)la | ung cancer
(NSCLC) oriymprérhas el hulkiple gny@idie£ mudalipalitdlete Patesr; suthad Fwiflgttore@ncer such
as oral, S|nu50|dal or ﬁgaﬁﬁh eal cancer; gastyroint stlnal cancer, sgch as

oesophag‘%a‘?S CEALEM2 <156 RuPa; Sk GGRCETCR AS mallghait ejanaga. bas

gastroint a‘,aucaa&ersgommustcummsincek bNI@zﬁpd@;ﬂ@@&borﬁé m@n@naaieumlo‘ga@@eﬁfcer ddzh
geni touri nar 9 cancer tate cancer or ki dney

Tomeer L iR b B iaa: SaRi R e eiBE: ST RBp A WHEOR R Ry
endonet ri Cnem%tﬁﬁtorﬁé eﬂdebmrreecamémjm asm@@to@bmgal@aaaércséragmdﬁom nyel oid

| eukem a, hocytic | euk homas or
e bR B M Emos Ve GaP LS St eafisar s RS bAsioTes owsieel (i ssue
sar conmajp skelans@acer such as nallgnant mel anoma, basal 20 cell cancer,

squanmous cell cancer or Kaposi's sarcomm; brain and neurol ogi c cancer such
as gliomas, glioblastoma, astrocytoma, nedull obl astoma, crani opharyngeona

or neur olbl a&tnmr@shofemdwduméu ﬂlﬁi@&%’?mﬁdlﬁ@(h@%@é@f\ﬁmé @r&émbpmm@lymorpﬂ B
par agangl i e ono t hyroi d. _cancer; or eye canc such as
et | nob! actUTHECB LC LA Bb 4GRS ShaEar G HORG, SHETHOUE RE AHTERL | on | s
pi cr opodopdyydihdrha.pol ynor ph C for use in the treatnent of psoriasis;
restenosis after coronary angiopl asty; diabetes nellitus type 2;

nephropﬁﬁhy; eye di seases such as retinopathy or nmacul ar degenerati on;

r heunat oi dy@rahhispéttor tHeniMaftrtmﬁsothy ub@bﬁbwdb&@@ﬂ@lhﬁ wolymspB ofanthedi sease or
ul cerative col.itis; scl r05|s ]Alz ei.ners dise raft

e, Oor
L et on el B inediBarient i 36 FERRIRt of Retrei PP ot Satarer of
| GF- 1R dem@d@mst@dmmsmmq@ty@é maaaebpanﬂ elyérd%eQQésIleWa@rréﬁhoprthytdﬂe
treat nent of n(%gcanc r SUC

| |
rerl Toal 1 mhcHel aR o, P e S RO Rt stery ame! SEHeE subh 38 TG

oral, s2musisdadalor Qlcepdias yolfie phultipleGelerosidizheinidre sisensd; ot grdtatjestish as WO
2012/047171PCT/SE2011/051207 15 oesophageal cancer, stonmach cancer, colon
cancer, rectal cancer, gastrointestinal stromal tunor, |liver cancer or

pancr eat i cStillamCpectysFitd iAUSAtIdAT ¥ tIEANSELST pidtepodphAlimpbdlaherph C, for the

manufacture of a medicament for the treatment of IGF-1R dependent diseases such as
cancer.

25
Examples of cancer indications where picropodophyllin polymorph C as herein described
may be useful, are lung cancer such as non-small cell lung cancer (NSCLC) or small cell
lung cancer; breast cancer; head and neck cancer such as oral, sinusoidal or pharyngeal
cancer; gastrointestinal cancer such as oesophageal cancer, stomach cancer, colon

30 cancer, rectal cancer, gastrointestinal stromal tumor, liver cancer or pancreatic cancer;
genitourinary cancer such as prostate cancer, bladder cancer or kidney cancer;
gynecologic cancer such as ovarian cancer, cervical cancer, endometric cancer or uterine
sarcoma; hematologic cancer such as myeloid leukemia, lymphocytic leukemia,
lymphomas or multiple myeloma; musculoskeletal cancer such as Ewings sarcoma,

35 osteosarcoma or soft tissue sarcoma; skin cancer such as malignant melanoma, basal



cancer, bl adder cancer or kidney cancer; gynecol ogic cancer such as ovarian
cancer, cervical cancer, endonetric cancer or uterine sarconma; henmatol ogic
cancer swwb20r/@71mgel oi d | eukem a, |ynphocytic | eukem apPCISERHOOBIR0ODr

mul tiple nyel oma; nuscul oskel etal cancer _such as Ew ngs sarconm,

ost eosarcoma or soft tissue sarcoma; ski'A cancer such as nallgnant

mel anomg, bgsal cell cancer, squanoys cell canc %@5ap08| S sarcons;

brai n and 58 GPABFSTWAENE ERN CINORT AKPISHHERICOPRi B'I” S¥rHrologls SRICHT BHAE,

medul | obl asd lidehas Cdj|RBIaGIAE, }é@@&@tﬁin@hélﬂﬂlblﬂ@ét@@b%@moﬁmmdoﬁ% grancer 10
such as adren ?ortlcal cancer, para | i oma, @B eochronocytonma or thyroid

cancer ; gslorparendgernecancet SUs tﬂs FSREOTF FRRSE hRIP r?‘ﬂﬂll‘ﬁmavx/nereby a

therapeut |F§r@lobryroﬁfotﬁ@mbve anount of picropodophyllin polynmorph B, is
adm nistered to atient in need of such treatnment. 15 Yet an aspect of

the i nveht3'dwPe Céﬁﬁ%t PRy erGnCeTuiCch A8 S iRoRIES MY dPalNelanet enosi s af ter
coronary angloplasty di abetes nellitus type 2; nephropathy; eye diseases
such as re ath r degenera eumatoid arthritis

nf | amat o isoRlcal Hog SRR MSa: LIS i roePhin e e G
mul tiple Sé-‘sl fﬁé’r@lﬁld%flné?d B beBEsulissRR$BcareihoBibadduahiots bl RRje-ydIeE&byioma.
therapeutically effective amunt of picropodophyllin polynmorph 20 Bis
adm nistered to a patient in need of such treatnent. One aspect of the
inventiom Yeé aa g¥pedred tHehvdriion i aluse bt pu@ﬁopb@phymn%@ﬁm@nc fdF gRases such
as cancer and nore parti ularl%ifor t he tf_@tnent of {un ncer such as
non-smal | BRMEAFYEPT ARRUTAPREEErEye BPalgIeal P REITaSiSuRSIOINE fter GranRly
cancer; heggi @Mtyﬁa@bem@mﬁ@mme@pwchemo@dtw,,eys Idmeages:alch@rs r@thaipwgeﬁl

cancer astrointestin cancer ncer, stomach cancer,
ol on candBrcardlebaneratim GrevgaR PoMHES atenara e omel rgarsisuch B8 b ongncer
or pancread|$éas@a3nq%ératug@aoltn@uhmmglbxs(:té%mmlmmhbraaus@é@@toag@ﬂq@m@wn bl adder
cancer or ki dney cancer; gynecol ogi ¢ cancer such as ovarian cancer,

cervi cal~ cancer, endonetrlc cancer or uterine sarconma; henatol ogi ¢ cancer
such as BCBtmyaeuIa(spdcﬂ@mlm@tlohyuﬁmmmddbphylleﬂummaphIa/f@phmmsh@treMeh'tpﬂ e
nmyel ong; U\é&Cﬂ%@Skel et cancer ,such Ewi ngs sarconm, osteosarconma or

soft tiss wdeg 'ﬁea(,sﬁﬁé%?h %%‘E:EH'CQE mal i gnant mel anoma, basal cell

cancer, squanous cell cancer or Kaposi's sarconsg; brain and neurologic
cancer suc astonm, . astroc

R ey opnar Bxaes b e iRl BoHETE bk b P Rt ores BTl 4Beribed

adr enoczo tmaybe agefaledre Iurarcagasrgiuch B nopkead kel g vhode (NSCLbyomrdalbaaﬂcer ;

or WO 20 2/047171PCT/ E2011/051207 16 eye cancer such as é%tinﬁblast?na or
uveal mel dHHEESRRAYT %Ctﬁélﬁééé‘ﬂf%”é&'f F%}lwgf PUd3s Al ptrRidg pr Pharyngea

picr opodophayubdan ga$mi|meﬂrnphceﬁcensswﬂmsmesbma@éalt@naerpatorrmh camemembrof such
treat ment. les o S hl Icf” uFﬁ) ar ci nona_( 2

pi cr opodopWP?r’ﬁe |C9?ﬁﬁf*p9?3%°'8ge% a3l SrAmaL éﬁ'%gﬂnasf%rsp@ﬁaiea '?%ancer
adenocar mgmntaunrmueam;eumamrasl mbgatea@hbercalraddmmmacer\&ﬂqdaeyasmct of the
inventiggns a for .the treatnent of oriasis: H}j??tenoas after

cor onar %F%?J?%{gfwaﬁ%b?se@%r CPREE (EeerJ SN RGP 2N HI S s s

such as sarcoma; hematologic cancer such as myeloid leukemia, lymphocytic leukemia,
lymphomas or multiple myeloma; musculoskeletal cancer such as Ewings sarcoma,
osteosarcoma or soft tissue sarcoma; skin cancer such as malignant melanoma, basal
cell cancer, squamous cell cancer or Kaposi's sarcoma; brain and neurologic cancer such
30 as gliomas, glioblastoma, astrocytoma, medulloblastoma, craniopharyngeoma or
neuroblastoma; endocrine cancer such as adrenocortical cancer, paraganglioma,
pheochromocytoma or thyroid cancer; or eye cancer such as retinoblastoma or uveal

melanoma.



10 retinopathy or macul ar degeneration; rheumatoid arthritis; inflammtory
bowel di sease such as Crohns di sease or ulcerative colitis; multiple

scl er osi swoAbpiarymer s di sease; or graft rejection; wher @0y/S&82011/051207

t herapeutically effective anmount of picropodophyllin polynorph Cis

adm nistered to a patient in need of sudf treatment. 15 In one aspect of

the inventjon, there_is provided . a h r eut cal Siti n conpri sing
pi cr opodopHalIA PGS B BYETSOR & Rifiep R raae I Pedieryhent of

accept abl Qos@dayyaséten@bué bltgﬂtcoaﬁdﬁlyﬂzﬁanStﬁfdleibetd% AEIRua Spect; n@gshrbbﬁhy, 20
|nvent|on re 1s provi arnmaceut | ca conpagsl [1SIng

b1 o1 opodofITAaEsHE PUARAIRT R A A Qe T oD A S 3
accept abl einwaiﬁmm@ﬁ} bowh! ldiseBse QW & Crobh¢ tietasd dr UEeatReReRs; afultiphe

i nvention, ere prOV|ded a kit of rts conprising: (i)
pi cr opodd p??lﬂr?ﬁ'?l STRESSHEeRSE: H Grafbrejge 43? N-an anti-cancer drug: for

sequential, separate or simultaneous adm nistration. In one aspect of the
invention,_there is parts c rising: (i

b1 cr opodopFan Fepei R BT A caePadBPTY P AHbPoE b kg tpement o
sequent i al (GFsERdEddrRlenr diséd¥eb kaseadisarrdm ni stration. I n one aspect of the

i nvention, there is provided a kit of parts as herein described, for use in

therapy. 35 WO 2012/047171PCT/ SE2011/ 051207 17 Yet an aspect of the
i nventi om Exandpldd éf @hcgrandisatidss MBERS picrdpsddphpial polfyﬁfor;irh@ abheadinme&dcripéd

Cmal T col 1P U 169 GAE U Tor sl oAl A SLe e Gt Al B ol

si nusoi dallufg carver; Wbarﬂo@m@bd a@d&bbl@béﬁc@b‘éudhads dran i ls sl br gﬁaryngeal
oesophageal cancer,, .staomach canc%%&ﬁcolo cancer, rectﬁeacan

gast r oi nt €§{"FHaP? LHAIRINaL GARGPT SUN\RS0eEY Al ranGen sloaae E%eﬁc‘é%JO”

geni t our i neahgers Attt icasdet NyaRtroptedtihdlistomantaior, IRbackeEr Gaimercatt chigdney
cancer ,; §ynecolo ic cancer such S OvarlﬁgFa ncer, ceryv cal cancer,

endonet }1 ILIRAWERNGFaNGRER HeSuPRBIRanf YFPRCTMEINCL GREeES nyel oi d

| eukem a, gynepblogy tamcer eudtess @arlbb{@ﬁmrﬂdial@Hhédrpérﬁjomla@idlfm;cer or uterine
nmuscul oskel et al i]anc r such as Ew ng rﬁ%ﬂ&% 19 teos rcoma, or soft
’Fﬁé Plg MR R

ti ssue sartOrine; %%%8?”%05%%%3 y'%&B%ﬁm'éel | cancer,
squanous agmpheagEer maltip Kapesims rsdicaoBRsletar @&indeesidh e IHWh@stcsranCer such

as gliomas | i obl ast ong,. astrocyto medul | opl ast rani ophar yngeoma

or heur bl TSRO TG R DS U oRee P B R C BT Aok L. Daee

par agangd I@ﬂ&ant}iﬁ’ieﬁﬁbh@m@@wﬂ edrtepbr Kdposod glarc@ﬁaetrramcyndenearcﬁ@meerncéumhas

retinobl ast o Yv %P

asg omas glioblastoma, astrocytoma, medulloblastoma, craniopharyngeoma or
neuroblastoma; endocrine cancer such as adrenocortical cancer, paraganglioma,
pheochromocytoma or thyroid cancer; or eye cancer such as retinoblastoma or uveal
melanoma.

25
Yet an aspect of the invention is picropodophyllin polymorph C for use in the treatment of
psoriasis; restenosis after coronary angioplasty; diabetes mellitus type 2; nephropathy;
eye diseases such as retinopathy or macular degeneration; rheumatoid arthritis;
inflammatory bowel disease such as Crohns disease or ulcerative colitis; multiple

30 sclerosis; Alzheimers disease; or graft rejection.

One aspect of the invention is a method for the treatment of IGF-1R dependent diseases
such as cancer and more particularly for the treatment of lung cancer such as non-small
cell lung cancer (NSCLC) or small cell lung cancer; breast cancer; head and neck cancer

35 such as oral, sinusoidal or pharyngeal cancer; gastrointestinal cancer such as
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may be 5 ad 'nis{engd as a solid pharmaceutical conposition, such as a
capsul e, 24CAlEAIMENY i || or as a powder. In one aspect of the present

i nvention, the dosage of polynorph B or polynorph C as herein descri bed,

may range from 1-40 ng/ kg body. weight per day. 10 Ip one aspect of the
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One aspect of the invention is a method for the treatment of IGF-1R dependent diseases
such as cancer and more particularly for the treatment of lung cancer such as non-small
cell lung cancer (NSCLC) or small cell lung cancer; breast cancer; head and neck cancer

25 such as oral, sinusoidal or pharyngeal cancer; gastrointestinal cancer such as
oesophageal cancer, stomach cancer, colon cancer, rectal cancer, gastrointestinal
stromal tumor, liver cancer or pancreatic cancer; genitourinary cancer such as prostate
cancer, bladder cancer or kidney cancer; gynecologic cancer such as ovarian cancer,
cervical cancer, endometric cancer or uterine sarcoma; hematologic cancer such as

30 myeloid leukemia, lymphocytic leukemia, lymphomas or multiple myeloma;
musculoskeletal cancer such as Ewings sarcoma, osteosarcoma or soft tissue sarcoma;
skin cancer such as malignant melanoma, basal cell cancer, squamous cell cancer or
Kaposi's sarcoma; brain and neurologic cancer such as gliomas, glioblastoma,
astrocytoma, medulloblastoma, craniopharyngeoma or neuroblastoma; endocrine cancer

35 such as adrenocortical cancer, paraganglioma, pheochromocytoma or thyroid cancer; or



Exanpl es of anti-cancer drugs useful in conbination wth picropodophyllin
pol ynor ph B or picropodophyllin polynorph C as herein described are

cyt ost at iwe;20t2zamgEied anti cancer 25 agents bei ng nonocl ecaiSEantiobdi es or
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such as taxaﬂﬁs orvinca al kal oi ds; cytotoxic antibiotics such as

doxor ubi ci ¥ {EREIrer ase 11 inhibitors such as etoposide; or ot her
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3 or i ¢ IR oA S e hiySr CuBe PEaroRa i Ran R $or o
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(EGFR), HER2, and vascul ar endothelial growh factor such as trastozunab or

bevaci zumab. Exanpl es of selective small-nolecule inhibitors useful in
combi nat i ovettahesspast oM inveritios P ARATIANOI the trealnyd® bPPsdAasis; Rsehegedahyl | in

pol ynorph C, as herein described, are those targetin i dermal growt h
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anti hornmones useful in conmbjnation therapy wi th picropodophyllin polynorp
B or picrdﬁ&ﬁ%%ﬂ?ﬁk?ﬂyﬁﬁiVﬁﬁpﬁﬁr@?dégs¥éhQ%QH“8@Scribed, are antiestrogens,
anti androgens 15 or enzyne inhibitors. Exanples of inmunostinulating agents
useful in conbination thera i th picropodophyl!lin. polynorph B or . .
R L R A A e

Met hods of pigropg@dpalilie polymofheB as@eniktued withe phatesteutically bbedptabils agiumdtded a

met hod for the preparation of picropodophyllin polynorph B as herein
defi ned, vﬁi'@?%tb"g‘dgﬁccﬁm’?&dophyl lin in anorphous

In one aspect of the invention, there is provided a pharmaceutical composition comprising
20 picropodophyllin polymorph C in admixture with a pharmaceutically acceptable adjuvant,

diluent and/or carrier.

In one aspect of the invention, there is provided a kit of parts comprising:
(i) picropodophyllin polymorph B; and
25 (i) an anti-cancer drug;

for sequential, separate or simultaneous administration.

In one aspect of the invention, there is provided a kit of parts comprising:
(i) picropodophyllin polymorph C; and
30 (ii) an anti-cancer drug;

for sequential, separate or simultaneous administration.

In one aspect of the invention, there is provided a kit of parts as herein described, for use
in therapy.
35



25 formis recrystallized froma solvent selected from mxyl ene, p-xylene,
nmesityl en, anisol, isobutyl acetate, or a mxture thereof. In one aspect of
t he i nverwOan12/t4hne i s provided a nethod for the prepaPariSEn10/051207

pi cropodophyl I'in polynmorph B as herein defined, whereby picropodophyllin in
crystalline 30 formis recrystallized fr'ém a sol vent sel ected from

m xyl ene, p-xyl ene, sitylen, anjsol, jsohutyl acetate, or a mxture
Thoreor " VRSSheonroof Dribtenteio kf gipsh e ae dRacbodrar e @alvon it o
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prepar at i aganeér; jagtimtegpdpdntkt suthRelocesiiyes @ncheshiaclebhag oloher eby
picropodogg%llin iq anor pho s,fonn1i? refr stajlized froma solvent
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I sobut yI ni denitb@rinappéatceosibhadseprestate cascer; blatiyédrfantéralrkidaey catedput yl form at e
or tert-but Ifqrniate, bqggonitrjle, cunene, di roggl carbonate, or a
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ef i ned, ere i cropodo inin crystalline formis recrystallize
from a ol YaREoet ST ORoE DGR ST EFTE CREERy AR BRI GHE T re but v
acet at e10 | sswdushydofiat drisoft tisdul sdrE et skinecahiesudh a8 niulighadtehdlhridnga, ®asal

I so-butylformate or tert-butylformate, benzonitrile, cunene, dipropyl

car bonat e, ©9/C28C4i SAUGIOUE ﬁs'ﬁ‘g%fc.er PEKFRPSHHEATGYPR AT aigand gl ‘h?ﬁ‘%ﬁf S‘F‘%‘er e

i s provi deg gliofRish@idbfagtonid)@sPs&RRn&nharulloblagtb@aogacioptishdgdnrodry nor ph C as
herein defined, whereby picro odq$Q%llin nnnohgqrate Is recrystallized from
2 sol vent GRS e AP BISHIBAPL I @S RGP L IPNCR cbYRESNTIOBA v

acet at e, igebuhipmdcytomaeor thytol damcet; at 8yesttiteBsuch-dalbiindoristanad er @real

i so-butylformate or tert- 20 butylform ate, benzonitrile, cunmene, dipropyl
carbonaﬁ%fnﬂﬁnﬂnﬂixture thereof. The starting material picropodophyllin
nonohydr ate was obtai ned as described in Exanple 1 hereinafter.

25Abbr evi aﬁi%%%édop%%iﬁ%%o%\és%p%lrprocpoggghoyrllinsp%rlyprﬁci)rgﬁC as herein described may
be administered via the oral, parenteral, intravenous, intramuscular, subcutaneous or by
injectable administration routes, buccal, rectal, vaginal, transdermal, nasal or ophtalmic

20 route, or via inhalation in the form of pharmaceutical compositions comprising a

pharmaceutically acceptable dosage form. Depending upon the disorder and patient to be
treated and the route of administration, the compositions may be administered at varying
doses. In one aspect of the invention, polymorph B or polymorph C as herein described, is
present in an amount of 1-95 % by weight of the total weight of the pharmaceutical

25 composition.

An aspect of the present invention is a pharmaceutical composition comprising polymorph
B or polymorph C as herein described, in admixture with a pharmaceutically and
pharmacologically acceptable adjuvant and/or carrier. The pharmaceutically and

30 pharmacologically acceptable carrier suitable for a particular pharmaceutical composition
will be apparent to a person skilled in the art of pharmaceutical compositions. The
pharmaceutical composition may be administered to a subject or patient by an
administration route suitable for the type of cancer or medical indication to be treated. For

parenteral administration, polymorph B or polymorph C as herein described, may be
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administere n |nJecta dosage form, or by continous infusion, or as a suspension,

said composition comprising polymorph B or polymorph C as herein described.

For oral administration, polymorph B or polymorph C as herein described, may be
5 administered as a solid pharmaceutical composition, such as a capsule, a tablet, a pill, or

as a powder.

In one aspect of the present invention, the dosage of polymorph B or polymorph C as
herein described, may range from 1-40 mg/kg body weight per day.

10
In one aspect of the present invention, polymorph B or polymorph C as herein described,

is administered in a dosage of 400 mg twice daily.

In yet an aspect of the present invention, polymorph B or polymorph C as herein

15 described, is administered in a dosage of 390 mg twice daily.

Still an aspect of the invention is a combination of at least one anti-cancer drug and

picropodophyllin polymorph B as herein described.

20 Still an aspect of the invention is a combination of at least one anti-cancer drug and

picropodophyllin polymorph C as herein described.

Examples of anti-cancer drugs useful in combination with picropodophyllin polymorph B or
picropodophyllin polymorph C as herein described are cytostatics; targeted anticancer
25 agents being monoclonal antibodies or selective small-molecule inhibitors; hormones;

antihormones; or immunostimulating agents.

Examples of cytostatics useful in combination therapy with picropodophyllin polymorph B
or picropodophyllin polymorph C, as herein described, are alkylating agents such as

30 melphalan; antimetabolites such as methotrexate or gemcitabine; mitotic inhibitors such
as taxanes orvinca alkaloids; cytotoxic antibiotics such as doxorubicin; topoisomerase |l

inhibitors such as etoposide; or other cytostatics such as cisplatin or carboplatin.

Examples of monoclonal antibodies useful in combination therapy with picropodophyllin

35 polymorph B or picropodophyllin polymorph C, as herein described, are those targeting
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pattern analysis and profile refinement was done with X'Pert H ghScore Plus
versi oni@. Bxafpléy bf ahbiey @eful qommﬁétwmﬂ?é}cbhaylwiwbme@odaprwl|m pedirheph 8nds.
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Examples of immunostimulating agents useful in combination therapy with
picropodophyllin polymorph B or picropodophyllin polymorph C, as herein described, are
interferons.
20

Methods of preparation

In one aspect of the invention, there is provided a method for the preparation of

picropodophyllin polymorph B as herein defined, whereby picropodophyllin in amorphous
25 form is recrystallized from a solvent selected from m-xylene, p-xylene, mesitylen, anisol,

isobutyl acetate, or a mixture thereof.

In one aspect of the invention, there is provided a method for the preparation of
picropodophyllin polymorph B as herein defined, whereby picropodophyllin in crystalline
30 form is recrystallized from a solvent selected from m-xylene, p-xylene, mesitylen, anisol,

isobutyl acetate, or a mixture thereof.

In one aspect of the invention there is provided a method for the preparation of

picropodophyllin polymorph B as herein defined, whereby picropodophyllin monohydrate



Experinments were run using Cu Ka radiation (45kV and 40mA) at anbi ent
tenperature 10 and humdity. Scans were run in continues scan node in the
range 2- 590201247171a step size of 0.0167 20 and a count iPO/SEROTR/08207151. 765
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Per ki n El n@t-b2800miidleRosmealile, Rintshes iirbpyl gadbn 4808 Lmxlurafibrestdi ng at 400
cm1l. The resolution was 4 cm1. The IR sanples were prepared by m xing

approximately 1 ng of picropodophyllin polynorph B or picropodophyllin
pol ynor ph & onktaBp&q ioF tei ifein€bry, tREH igTBrovideBRhéthed R ltiegreparbadd et t her eof .

30 WO 2012/ 047171PCT/ SE2011/ 051207 .23 Ex | e Preparation of ,
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it was coakrdbutyfbenipte)Bertdonbiler Qipaghephiptdplyncanesnats @F atneigtutdiheteg a Nut ch
filter, washed with ethanol (approximately 50%in water) and dried under
vacuum The thus obt ai ned product was subjected to conditioning with water,

i.e. the phrodbckpyADf Heanamtiontherbds probidad arméthdd & th prispavatien of duri ng at
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is recrystallized from a solvent selected from propionitrile, methyl ethyl ketone, n-butyl
acetate, isobutylnitrile, butylformiate such as n-butylformiate or iso-butylformiate or tert-

20 butylformiate, benzonitrile, cumene, dipropyl carbonate, or a mixture thereof.

The starting material picropodophyllin monohydrate was obtained as described in

Example 1 hereinafter.

25 Abbreviations
g gram(s)
DVS Dynamic Vapor Sorption
DSC Differential Scanning Calorimetry
IR Infrared
30 LC Liquid Chromatography
LC UV Liquid Chromatography with UV detection
mi milliliter
L Liter
PVDF Polyvinylidene fluoride

35 RH Relative Humidity



Crystal lization of picropodophyllin polynorph B 0.503 g of picropodophyllin
nonohydrate obtained in Exanple 1 was dissolved in 45.0 m p-xylene at
reflux. TWeeluri7zon was renoved fromthe heating pl at epCplsae@dost2080 C for
15 one hour and thereafter at roomtenperature for additionally five hours.
The crystals were filtered off and dri edlunder vacuum over ni ght to give

0.310 g (yiel 4.3% of pi romo | |.in polynorph B. Picropodophyllin
pol ynor ph B gsubsequeré)?@"’g ﬁg\&%’ik@eon a larger scale as follows: 20
Pi cr opodophylXRPD(20 g, mumahyrdnaieeDifv@siofdi ssol ved in p-xylene (1.9 L) at

reflux. The sytuti on vvasnogg[ncent. ated by evaporation of the solvent (about
: il

1.1 L) at the®boiling te ANIM'EANPhe product started to crystallize

during evaporgfti on and thiradsMaFky was obt ai ned. The slurry was renoved

fromthe heating bath an\c,i\%l ei%_coo down slowy to roomtenperature. Mre

crystal I3 ne pgPBEi pitate WR&/OHCas REGMAWE the slurry becane thicker. The 25

slurry was equvlibrated avigavidleght at roomtenperature. The crystals were

then filtere f and dried onp the filter at roomtenperature and

at nospheri c 3? sure in :ﬁ&fﬁ?ﬁggte‘ﬁ"@eﬂ/\at er content was deternmined using the

Kar| Fischer masdipd on a fda statenwhiilsieanitegtm@pfigdi ng to t he net hod

AM Cener al / y}ﬁgr content _as f 0 ? sanple was heated to 30 150 C for
[

fall . _Ih
600 s. The | ated gas 'PHREEDSSO '8?&?%th the titrant (hydranal). Wen
t he endppi nt of the chemi cal reaction was reached, the amount of titrant
used was con LE toresult in % Water by Karl-Fischer: 0.2 % Yield:
18.3 g (95 —=\WD 2012/ 047171PCT/ SE2011/ 051207 24 XRPD Peak positions

for picro gtgg:yll'n | yoor RPD for picr odophll'n.olym)rFB
reasor od R TEYPase BIREEIRRARBER) Pengi fiearB ta fe e Hacts RO R - s
Refi ned 20spegimessupport 0. 220 10.0 0.220 10.1 0.220 11.3 0.220 10 13.9
0.220 14. 1X9{ 2%0 . : , . .
-Ray Powder Diffraction (XRPD) experiments were run on an X Pert Pro diffractometer
15 (PANanalytical B.V., Netherlands) set in Bragg-Brentano geometry. The diffractometer
was equipped with a Ge(111) primary monochromator and PlXcell detector. A
representative sample was placed on a zero background quarts single crystal specimen

support (Siltronix, France).

20 Experiments were run using Cu K, radiation (45kV and 40 mA) at ambient temperature
and humidity. Scans were run in continues scan mode in the range 2-50° 26 using
automatic divergence and antiscatter slits with observed length of 10 mm, a step size of
0.0131° 26 and a common counting time of 217.770 seconds. The sample was spun with
a rotation time of 2 seconds.

25
It will be understood by a person skilled in the art that the 2-theta degree values of the X-
ray powder diffraction pattern may vary slightly from one machine to another. Some

variation may also exist due to sample preparation and variations between batches.

30 Data collections were done with the application software X Pert Data Collector version
2.2d and instrument control software version 1.9D, and pattern analysis and profile
refinement was done with X"Pert HighScore Plus version 2.2.3. All software’s comes from
PANanalytical B.V., Netherlands.



XRPD for picropodophyllin polynorph B using a capillary: Refined 20 val ues:
15 5.6 0.220 9.9 0.220 10.0 0.220 11.2 0.220 13.8 0.220 20 14.0 0.220
Exanpl e 3wOnyst@rizization of picropodophyllin polynor phPCIGEZ02/081207

pi cropodophyl I i n nonohydrate obtained in Exanple 1, was dissolved in 13.0
m 25 net hyl ethyl ket one ( MEK) at ref | 4%, thereafter the tenperate of the
sol ution reased. to .70 ept at .this tenperature for 30 m nutes.
The tenpevg%ﬁ’}c ﬁ{g?aé’gf’f‘égRgﬁgHﬁﬁ'lgl%/c?fﬂ@?ré{ased in 10 C steps to 30 C
during t

addi ti on\é\ﬁ( my@mﬁgﬁpﬁg#ﬁe %’?ﬁgf s r@grngsrwér??g? éﬁgﬁ %%E?Od&ﬁglauripﬁs%pen
air over nlcgﬁfmctomegarwthoaQIBS)ZQO OymeI(BANz?n@%C?beemeztlraoqjﬁ)@@bmwablllarymlrylnor ph
C WD 20 £

Subsequent Ty QAIREae P AARHREAM GplrE bR bRl EL TR BT, (22
g, nonohydareX'€plengisr chiaktioe wedti $tnp dretehipk wigh hylaclnetlen@h(o?BﬂZmea}t refI ux.
The sol utlronr was, ¢ Onca%]t”viv%gd gclanvag rft'aoql hhaelesno %%:Q abot 200 L)
at the boi Fpﬁé 3 Set at%‘? 'ﬂ?& gen?) U8 Ve solgur}? gcreased
to 55 C arrﬂarheqeto‘at 05nmIandmtaélﬂpmss:o’eo.omnﬂﬁ(mfaumptbesese'ﬁm,plr$1AL)ct started
to crystallize. Thereafter the tenperature was decreased to 40 C. A thick
slurry was obtained, which was difficult to handle. The tenperature was

i ncr eased Expehithefitsamete k@ptisiad CulK, sadigtigpgr s\ aed ﬂ@rhA)l.atfmtlsientTéleps’aUIre y
becane | ess thick. The terrlperature was t hen s| owlR/e decr to room

Cenper at G TR SORRs WERIIT IORNGS TrermaegRiTe PRE? aart Fep Y@ 1 fonal
met hyl et Iside 4@ 01k 10 A% BUARGY RHEGN 751 7N BAIDITRE Mifdbn@bebrh BENS! U Ty

was |eft for equilibration f hours. The crystals were finally filtered

of f and drgostpinad a seller plittaith 092 ragpenBapR fsad Masiawith atviss §he0-08 v e8d ur e
for 2 daysfixed anti- -Ebﬁtté’r"%hgrdlv%%@é”shtmh%q{eﬁHpof‘QdGlr'l%h nghé Iaﬁflrég,l%d bé;dn$ 9Qﬁr

nmet hod descri bed above. Water scher )
%9 XRPD Pe‘%ﬂ@tamﬁﬁ q f'@@sarﬁ'cﬁcaﬁﬁrcﬁ“b@ﬁﬁwwy ?P%trawf?'ﬁﬁi@rpﬁp@wtlons with a helght

15 of 2.5 mm and a soller slit with 0.02 rad opening.

g (77

It will be understood by a person skilled in the art, that the 2-theta degree values of the X-
ray powder diffraction pattern may vary slightly from one machine to another. Some
variation may also exist due to sample preparation and variations between batches.

20
Data collections were done with the application software X Pert Data Collector version
2.2h and instrument control software version 2.0A, and pattern analysis was done X Pert

HighScore Plus version 2.2¢. All softwares comes from PANanalytical, Netherlands.

25 Infrared Spectroscopy (IR)
IR spectra were recorded on a Perkin Elmer 2000 FTIR spectrometer starting at 4000
cm™ and ending at 400 cm™. The resolution was 4 cm™. The IR samples were prepared
by mixing approximately 1 mg of picropodophyllin polymorph B or picropodophyllin
polymorph C with approximately 300 mg of KBR and making a tablet thereof.

30



20 XRPD for picropodophyllin polynorph C neasured on a zero background
quarts single crystal specinen support: Refined 20 values: 5.5 0.220 25
7.0 0.2200202/04017220 11.0 0.220 11.6 0.220 11.8 0. 2P0T8820174051207

2012/ 047171PCT/ SE2011/ 051207 26 XRPD for__pi cropodophyl i n pol ynor ph C using
a capillary: Refined 20 values: 5.4 0.230 6.9 0.220 5 8.2 0.220 9.7

0. 220 10. O@xf;gééﬁ 10.9 0.220 11.5 0.220 10 11.7 0.220 Exanple 4
Stability 15 Polynorph B stirred in water Approximately 27 ny

pol ynor ph Brepagatidnrof pmbﬁbduﬁﬁyll‘ﬁh&ilﬁﬂ'nyﬂﬁdte24 hours. The slurry was

vacuum over s B Zao e M Y8 WheRisanted ooy bipraf Safardia 05 o
condi ti onsiltered solution of 10.5 kg (25 moles) of picropodophyllin in ethanol (95% in water, 198 L).
5 The reaction mixture was kept at 70-75 °C during at least 2 hours, after which it was
cooled. The product picropodophyllin was isolated through a Nutch filter, washed with
ethanol (approximately 50% in water) and dried under vacuum. The thus obtained product
was subjected to conditioning with water, i.e. the product was stored next to a beaker
filled with water, during at least 96 hours to yield picropodophyllin monohydrate (8 kg).
10
Example 2
Crystallization of picropodophyllin polymorph B
0.503 g of picropodophyllin monohydrate obtained in Example 1 was dissolved in 45.0 ml
p-xylene at reflux. The solution was removed from the heating plate, placed at 80 °C for
15 one hour and thereafter at room temperature for additionally five hours. The crystals were
filtered off and dried under vacuum overnight to give 0.310 g (yield 64.3%) of
picropodophyllin polymorph B.

Picropodophyllin polymorph B was subsequently synthesized on a larger scale as follows:
20 Picropodophyllin (20 g, monohydrate) was dissolved in p-xylene (1.9 L) at reflux. The
solution was concentrated by evaporation of the solvent (about 1.1 L) at the boiling
temperature. The product started to crystallize during evaporation and thin slurry was
obtained. The slurry was removed from the heating bath and let cool down slowly to room
temperature. More crystalline precipitate was obtained and the slurry became thicker. The
25 slurry was equilibrated over night at room temperature. The crystals were then filtered off

and dried on the filter at room temperature and atmospheric pressure in 3 days.

The water content was determined using the Karl Fischer method on a KF-1 instrument

according to the method AM/General/ water content as follows. The sample was heated to
30 150 °C for 600 s. The liberated gas (water) reacted with the titrant (hydranal). When the

endpoint of the chemical reaction was reached, the amount of titrant used was converted

to result in %. Water by Karl-Fischer: 0.2 %.

Yield: 18.3 g (95.6 %).

35



20 XRPD anal ysis indicated that polynorph B stirred in water for 24 hours
converted to a m xture of mainly picropodophyllin nonohydrate and sone

pi cr opodopbybiza7pel ynmorph B. Pol ynorph C stirred i n walP€m/SE20105120Ty of
approximately 60 ng polynorph Cand 2 m_ purified water was rotated for 24
25 hours. The slurry was centrifuged and4t he supernat ant was renoved. The
solid was %ﬁ% uader..\/acgum overnight and the sanple was thereafter,
stored at ek PosHHANS JRE PICERR HNPYYMOB By for 5 ninutes 105 ng of
polynmorph Cin 15.0 ml purified water was cooled on ice and sonicated for 5
m nut es usj Soni cat or . M soni x ul se sonication wth gain 2. The

ol ur 1y waXREP FecRiErdrnsRehy B Ao B oS uRed 8 2an REKIGHOR AT vs
removed. Tdiagledrystalgsedimensagpoitn a freezer) and freeze-dried overnight.
The sanpl e_was kept at anmbient conditions for 2 hours before the XRPD

anal ysi s> Reped@Prple9171PCT/ SE2011/ 051207 27 Pol ynorph C nortared for 5
m nutes Appr ey smigel y 50 ng pol ynorph C was nortared for 5 mnutes in an
agate nortar. As indicated by XRPD no phase change occurred when

pi cr opodopt®/d EiOR°B6I ymorph C 5 was (a) dispersed in water and rotated for
24 hours (ﬁ91§%qg%@ted for 5 mnutes or (c) nortared for 5 mnutes. Slurry
experinments 'wi th pol ynorphs B and C at anbi ent tenperature Approxi mately
50ng of polydwoph2dC was stirred in 5.0 ml acetone, ethyl acetate and 10
mesi tyl ene, respectively overnight at anbient conditions. The solid was
fiItereH30?¥9éﬁH2@ﬁe saturated picropodophyllin solutions were used in the
slurry expgfiageogel ow. M xture of polynorphs B and C stirred in acetone
A slurry of 15.3 ng polynmorph B and 15.0 ng pol ynorph C was stirred in 3.0
m acetone 15 saturated with picropodophyllin (see above) under five days
at anbient conditions. The solid was filtered off using a glass filter and
stored at XRBPdor pictomtidopbylinfpalyorpuBising acapidanf: pol ynor phs B and C

stirred in_ethyl acetate
Refined 20 values:

15 5.6 +0.2°260
9.910.2°20
10.0 £ 0.2°26
11.2£0.2°20
13.8 £0.2°260

20 14.0+0.2°20

Example 3
Crystallization of picropodophyllin polymorph C

0.502 g of picropodophyllin monohydrate obtained in Example 1, was dissolved in 13.0 ml
25 methyl ethyl ketone (MEK) at reflux, thereafter the temperate of the solution was

decreased to 70 °C and kept at this temperature for 30 minutes. The temperature was

thereafter gradually decreased in 10 °C steps to 30 °C during two hours and thereafter

kept at ambient temperature for additionally two hours. The crystals were filtered off and

dried in open air overnight to give 0.230 g (yield 47.8%) of picropodophyllin polymorph C.
30



A slurry of 15.2 ng polynorph B and 15.1 ng pol ynorph C was stirred in 3.0
m ethyl 20 acetate saturated with picropodophyllin (see above) under five
days at awbierfoscomdi ti ons. The solid was filtered of f weirisg2ai1gbass filter
and left on the glass filter for 30 nlnutes M xture of polynorphs B and C
stirred in nmesitylene 25 A slurry of 1628 ng pol ynorph B and 15.5 ny

D1 c1 opododgePPioR YR PaNERe iR psericaty e sgicBi SEsh 316 3R LIORe
solid was Fbubdobedj@ﬂhymﬁf(zmglrﬁgn@yg}a@@s/vafg duésairveamdnieqfw el Kesheglras mLhiat t er

50" M wt UPLSRITNE s HHS Son e oy b=l wabs soya dnput salim Tafthe 20

Appr oxi mat iy g4&mperatire. pniemambékat@ewamesgolmubﬁmasrdeére(aséﬂ to85siQ yhekeptat 70 C
for 1 hour The solid |Ite3ed of f and. 3 gurated

Sa
pi cr opoofbpthw PPReEBIrein B%HrquCtl%a@%‘ﬁ Cb\bﬁtij'ﬁﬁr EPPFB?‘ eidhas. 0 ny
pol ynor ph t@n@tera?lﬁ}e@asmere@bw foy40Ves Asﬂhwswr@tmsraﬂammwmch was difficult to

2012/ 047171P 11/ 051207 28 overn sl ur was renmoved fromthe
T bar  denle T Baferaraiire e Pambosry kgt G kit 3 s BRperaiaede | iotns
left on _thﬂwegélmﬁbédahteelésgmrckBﬁhénemﬂe%turel\ol/a@tué@sl@ﬁvlypdﬁcyéaszlt@rcﬁnand C

stirred in nesitylen t 120 I OXI

Stirred | HemPOIAHe RBI Y BRRIEAIRG e G Thebafcr Seaooh) e KRR ed
of}‘ andloﬁ-\)Qasﬁévda(pf)rdtétﬁat&@@wealtpﬁdssmeﬁémpm@@mﬂbﬁvllasﬂeﬁifﬂrlébumﬂraﬂaﬁfoﬁi\ellwdﬁdré0 15d2
pol ynor p an urry was slowy stirre
Por” 4 hour e Siazingre Jdli St PRHB T Bror e B abth Smberared 4 ot y
filtered tdim@gg{br@@é@aﬁefbriztjays The solid was left on the glass filter for
30 minutes. 10 Slurry experiments with a m xture of polynorph B and

pol ynmorph C stirred in acetone, ethyl acetate and nesityl ene, respectively,
at anbi entTHeanger edriiér waisQictdtethdaal siHothp IKafl,Fidcher mpiodiesgibed abony enbed t o
polym)r{) C Li r t he §j0|f|ed conditions. 15 Slurry experinments with a

i xt ur eld fbﬁg‘? % frd pol ynorph Cin nesitylene at 70 C and 120C gave
pol ynor ph Yeldt 1&4 gqm’vy/gyor ph B converted to pol ynorph C under the specified
conditions. 20 Exanple 5 Solubility studies

XRPD Peak positions for picropodophyllin polymorph C
20
XRPD for picropodophyllin polymorph C measured on a zero background quarts
single crystal specimen support:
Refined 20 values:
5.5+0.2°20
25 7.0+£0.2°20
8.3+0.2°20
11.0 £ 0.2°20
11.6 £ 0.2°20
11.8 £ 0.2°20
30



The solubility was determned in triplicate by use of LC UV chronmatography.
An excess anount of substance (i.e. picropodophyllin polynorph B or

pi cr opodopbybizaa7el ynor ph C) was weighed in vials and ®CH/SER010O51R06 SDS i n
wat er as added. The substance was 25 rotated in the specific nedium at

anbi ent tenperature for 24 hours, foll ovéd by filtering the supernatant

usi ng a hy, ili.c PV llipore p.) 0.22 pmfilter. The sanples were
then dil ut)glgp%q?%p'ﬁrﬁp.%ﬁ?’%'ﬁr%ﬁ °FF§E{;I hasaPRaMd B (see bel ow) and
anal yzed ' rraTm M5 C18, 50x2.1 mmcolum with UV detection at
288 nm Th%éffé%g?{@ééku%%se consi sted of acetonitrile, water and
trifluoroagewioc2’@0i d, 5:95:0.1(A) and 99:1:0.1(B). 30 The gradient profile
was: 0-3 '5|ut0re1‘?so with a linear increase of nobile phase B from20%to 100%
f ol | owed [)%/ 30f fites with 100% B. The sol ubility was calculated froma
cal i bratd onoguyaeewi th accurately wei ghed anounts of the substance,
di ssolved and diluted to different concentrations with a 1:1 m xture of
nmobi | e phasé*A.2178 B. WD 2012/ 047171PCT/ SE2011/ 051207 29 The solubility in
1% SDS in gro_ﬁ?fzber 24 hours rotation was 0.7 ng/m for picropodophyllin
pol ynorph B." 5 € 'solubility in 1% SDS in water after 24 hours rotation
was 0.4 ngf$ £fo°2pi cr opodophyl i n pol ynorph C. Exanple 6 10 Dynam c
Vapour Sor t%ogoéu S) The hygroscopicity of the sanples was studi ed by
Dynam ¢ Vaﬁo * gion Gavinetry (DVS) using a DVS-1 (Surface Measurenent
Ltd., UK .111p+Apprgxi mately 10 ng of substance (i.e. picropodophyllin
pol ynor ph B or picropodophyllin polynmorph C was weighed into a glass cup.
The rel ative weight was recorded at 20 second interval, when the target
relative hgewdnshie (RH) over the sanple was increased stepw se fromO0%to
90% and then simlarly decreased back to 0% RH, with 10% RH per step. Each
sanmpl e wasStakility studigsee consecutive full cycles. The condition to proceed
to 20 the next level of RH was a wei ght increase below or equal to 0.001%
wthin 15 mnutes, wth a maxinumtotal time per step of 24 hours. The
t enper aturRolaorRiz B stistecbiy waterrhe DVS experiment resulted in a 0. 2% Mass
i ncrease f Li i I I i rph C,
Aprokib RSO Béﬂg&%ﬂ%ﬁﬁrﬁ)g?ﬁ%ngﬂb\{@aet@gﬂaﬂ&ét%%%%dé.'ThQ%|uYrVD

¢
respectively, from0 to . .
was centrifuged and the supernatant was removed. The solid was dried under vacuum

overnight and the sample was thereafter, stored at ambient conditions.

20 XRPD analysis indicated that polymorph B stirred in water for 24 hours converted to a

mixture of mainly picropodophyllin monohydrate and some picropodophyllin polymorph B.

Polymorph C stirred in water

A slurry of approximately 60 mg polymorph C and 2 ml purified water was rotated for 24
25 hours. The slurry was centrifuged and the supernatant was removed. The solid was dried

under vacuum overnight and the sample was thereafter, stored at ambient conditions.

Polymorph C sonicated for § minutes

105 mg of polymorph C in 15.0 ml purified water was cooled on ice and sonicated for 5
minutes using a Sonicator XL Misonix, pulse sonication with gain 2. The slurry was

30 centrifuged 3000 rpm for 10 minutes and the supernatant was removed. The solid was
freezed (in a freezer) and freeze-dried overnight. The sample was kept at ambient

conditions for 2 hours before the XRPD analysis.



Thernmogravimetric analysis (TGA) 30 Pi cropodophyl!lin polynorph B and
pi cr opodophyl | i n pol ynorph C were anal ysed using thernogravinetry as
descri bedwbepeimafier. Thernogravi netric anal ysis (TGA) paasEp@anfosnoed on a
Sei ko TG DTA 6200 and open 90 ut Pt-pans_with ca 10 to 25 ng of sanple and
a nitrogen flow of 200 mM/mn. The 35 t@ﬁ‘perature program was anbi ent (20
C) to 400 V\,i h heat.in %e of 10 Cmn. A W
2012/ 0471 P%";Qﬂf’ffﬁ Pr d"’ﬂlué‘?'?k was subtracted and the TG data was
normal i zed vvlth r t to sa Size nd using the se Standard
Aalysi o A RATBEN, 5 SocRETOIL L s Raod B tosid ah Aot gpttiphy | | 1 n
pol ynor ph B the mass | oss fromanbient tenperature to 150 Cwas 5 found to
be 0.00.1‘V hyl i n pol h C the mass ss from anbj ent
t enper atur |ci@g%@%€%%§ﬁeghasq A X@C(i refhyh erbwﬁeoeif@%aﬁapgngr@ﬁ
that no mwi@(ta%@be@@dj vl gtef SidRitdteNidiad HoakaB) PdracRed X 8Mheted or &9l I d

il A three nonth solid state stability study of

state stabili ,

pol ynor ph B° 8@&%{9%% C respectively, 15 was perforned. Anal ysis was
made by using X-Ray Powder Diffration (XRPD) and Thernogravinmetry (TGA).
After storage in open containers during 3 nonths at 40 C175% RH and after 3

mont hs st cSaey expedimentSWithiddlymenastiB vat\C at disbenhaeghgmeafreo change in
appear ance for 20 pol ynorph B nor for polynorph C since day O (i.e. at the

i ni tiati onrAgdrexmefelyt $mg dlughyymorkh Raya$etinckerrin Bi(f it aastoren ey RRBatErper i ment s
were ru [

o ont Ty BiedFRFE) ASELANRY S50 Glnlih LRGN e RN AT M e

t he range &urate@icrg@deshylin smju’mmatw&:e dsecindee clorrgagparmend balotver sl i ts vvi th
observed length of 10 mm a step size of 0.013 20 and a conmon counti ng

time of 97.920 seconds. . .
Mixture of polymorphs B and C stirred in acetone

A slurry of 15.3 mg polymorph B and 15.0 mg polymorph C was stirred in 3.0 ml acetone
15 saturated with picropodophyllin (see above) under five days at ambient conditions. The

solid was filtered off using a glass filter and stored at ambient conditions for 2 hours.

Mixture of polymorphs B and C stirred in ethyl acetate

A slurry of 15.2 mg polymorph B and 15.1 mg polymorph C was stirred in 3.0 ml ethyl
20 acetate saturated with picropodophyllin (see above) under five days at ambient

conditions. The solid was filtered off using a glass filter and left on the glass filter for 30

minutes.

Mixture of polymorphs B and C stirred in mesitylene

25 Aslurry of 16.0 mg polymorph B and 15.5 mg polymorph C was stirred in 3.0 ml
mesitylene saturated with picropodophyllin (see above) under five days at ambient
conditions. The solid was filtered off using a glass filter and left on the glass filter for 30

minutes.

Slurry experiments with polymorphs B and C at 70 °C and 120 °C

30 Mixture of polymorphs B and C stirred in mesitylene at 70°C
Approximately 40 mg of polymorph C was stirred in 4.0 ml mesitylene at 70 °C for 1 hour.
The solid was filtered off and 3.0 ml of the saturated picropodophyllin solution was added

to 15.3 mg polymorph B and 15.0 mg polymorph C at 70 °C. The slurry was slowly stirred



Data coll ections were done with the application software X'Pert Data

Col l ector version 2.2d and instrument control software version 1.9D, and
pattern awmalzysi®@7was done X'Pert 30 Data Vi ewer versi onPCTAE201AM051207
software's cone from from PANanal ytical, Netherlands. X-ray powder
diffraction (XRPD) patterns of the i niti28l anal ysis, after 3 nonths storage
at 40 C 75%=H . after 3 nonths storage . at 25 C/ 60%H of polynorph B is
Shown i n' FRGUIGTTTI s Has CHPPATioTT SEsrt) oaiomvecion e BRnsh 2

di ffracti ojladfRBRIThRabN®WES ledfort the giask filted foesmmitiites. after 3 nonths storage
at 40 C 759%H and after 3 nonths storage at 25 C/ 60%H of polynorph Cis
shown in Figure 8. 5 Thernogravinetry (TGA) Thernogravinetry (TGA) was

pferforrer Mi&ctil&eﬁﬂidbﬁyrﬂ'&’ﬂﬁ;ﬁfB 62@]@ gngb%nﬁngemlyrﬁea1mns with ca 10 to 20 ny
0 sanpl e n a nitr en ow O mn, e te erature program was
anbi ent 7 20PePxitelydBmgial ROYMRERAES S Shred r4 4 67 e vene b 20hE L 10
subltracZI ed]@m.dmer@h Iia'\;uﬁadaité@rewg)ﬁ arg.@rmlhﬂ 6&de%$u?até@§l@ﬂﬁbdb@1ﬁm6f§@!tﬁioﬁm and
anal yze us] n t e { a ar al Ys|S SO war o SI Qn . X or

L oo 15 3R NEIBHI: B P 5 s roBIonit Bt Ag Srlhe Simeias SPe o 150
C was fgurgiirrlbqum IQ?LQS.Q_-hb s%cr:anyﬁreamdv@dlmtfrbm t?é@ﬂ@gﬁb atld idhediatelpfiftdb 15 Eg(r)
pi cr opodop n pol ynor e S ss fr ent tenperature to

R oD ooiaugh Bl fTRY. Hhessatd el Tithar g Siast ST B A Pinsl8 T 606 Ry 20 The
perfornmggl solid state analysis for polynorph B as well as for polynorph C
does not show any sign(s) of solid-state ipstagbi|ity after 3 nonths storage
2035”60ty BRpriz N, wi pmiptes cobrireet B 258 PelyiofpeCatied LB on ot ua
The di ssoldthylGBetatt shdafdsigrPar @B8pecioblyPitldniieMfteripératig plovideandlypipthor ph C
in buffer pH 6.5 angﬁ;fed St tte sinmul ated intesti nﬁj qui.ﬂ was studied. The
wor di ng " difp BP¥RPTRE ﬁ%ri‘Weftf’a'OP@Y’@P@’ 1o URHRE R FRESHIEA LPPIHOBY pol ynorph B or

pol ynorph C at apparent equilibrium30 (su persatu ration ).
15 Slurry experiments with a mixture of polymorph B and polymorph C in mesitylene at 70 °C
and 120 °C gave polymorph C, i.e. polymorph B converted to polymorph C under the

specified conditions.

20 Example 5
Solubility studies

The solubility was determined in triplicate by use of LC-UV chromatography. An excess
amount of substance (i.e. picropodophyllin polymorph B or picropodophyllin polymorph C)
was weighed in vials and 0.5 ml of 1% SDS in water as added. The substance was

25 rotated in the specific medium at ambient temperature for 24 hours, followed by filtering
the supernatant using a hydrophilic PVDF (Millipore Corp.) 0.22 um filter. The samples
were then diluted with a 1:1 mixture of mobile phase A and B (see below) and analyzed

using an Xterra™ MS C4g, 50x2.1 mm column with UV detection at 288 nm. The mobile

phase consisted of acetonitrile, water and trifluoroacetic acid, 5:95:0.1(A) and 99:1:0.1(B).
30 The gradient profile was: 0-3 minutes with a linear increase of mobile phase B from 20%

to 100% followed by 2 minutes with 100% B. The solubility was calculated from a

calibration curve with accurately weighed amounts of the substance, dissolved and diluted

to different concentrations with a 1:1 mixture of mobile phase A and B.

35 Solubility determinations were performed in 1 % sodium dodecyl sulfate (SDS) in water.



WO 2012/ 047171PCT/ SE2011/ 051207 32 Met hods Phosphate buffer pH 6.5 (PhB
6.5) was prepared according to a protocol by Galia and coworkers (Gli a,
E., et alwoBvelogat7iion of various dissolution nmedia for pcedEedlg2dn Vi vo
performance of class land Il drugs. Pharm Res 15, pp. 698-705 (1998)).
Briefly, 1000 nL 5 of 150 nmM Na2HPO4 bufPer pH 6.5 was prepared by

di ssol ving 3.95g Na2HPO4xH20, 6.19 g NaCl and 0.42 g NaOH in a volunetric
flask by adding purified water. The pH was adjusted to pHto 6.5 by

titration Wddolubilky M NaGDSiRdvdtdreafiep Dy Burdastatich was 0 heml@H0 nL with
purified water. This buffer s sterile filtered and thereafter stored in
refri ger atR3FoPRPNKR PRYEORN Bt ed intestinal fluid (FeSSIF pH 6.5) was
prepared fresh on the day of the 10 experinent by dissolving 1.12 g of

Na-t aur ochgl at e/ | ecj t hi owder (ePhares, Switzerland) i 00 nL PhB
(catt S eSSy i, b G e Gt b fotareboteoR e Ko b edi ot i ng
in vivo pesi¢epoapseli®bogmagsh ¢. and Il drugs. Pharm Res 15, pp. 698-705
(1998)). The nmedia was stirred and preheated to 371 Cresulting in clear

solution of pH 6.5 which contained a m xed mcelle systemof 15 nM
taurocholate and 3.75 mMIlecithin. 15 Dissolution profiling - powder

experi nment ] ution rate and apparent solubility was neasured with the
pDI SS Pr of-'fs-yf-am%( plON INC, MA, USA) from0.3-1.3 ng conmpound wei ghed into

t he vi al0 tRymwvamiclVaploar Soepteat @VS)37C) di ssol uti on nedi um was added. In each
experinment, dissolution rate and solubility 20 were investigated in 15 nL

sol vent at_371 C usi.n tirring rate of 100 rpm  Each. UV. prqbe was
ol | br at edTiR BTG aP OS5 RBPES w68 s b Dy S R Pl GVt
obt ai ned r@Mg)usinger®vsnabysast Meddurémentdad.l WRY.e acconpanying the pDI SS
equi pnent. The detail ed procedure of the powder dissolution experinents,

i ncluding the theoretical 25 background, can be found in Avdeef, A,
Tsi nman15 KAppr@éinateinl0 @g,of Suvstange (Ke-\nidropesiophyiin plpnatohrd erapicronoddphgiinder

J e PEe (B e 2@ 6.
Troe 1811 (SHTEH CIVES bbb X0 O RldEN it 2Bs ERRRELGY Vo0
Sol ubi | i t yseebndPintary3l, Gotruthedameugitive hBniite (RN heer thessashple wWea inveetised Mol
Pharm 7, %4&18{\7%&&&9?3‘ c?fpé@%?ar?d‘tﬂeh Qimﬁ%@y@ﬂ?&&eaé@d’be{%K‘P@@%err\,-withT%%Wﬁero- &

Vol oboy, owder I Ssol utlon mnet r-estimating rotating dis
i ntrinsic desduichisboplerwasesindgf tHremcanskealtiveifulcyttasghe eoralitionfe prazged to

2093- 21 ) 10 / A ALY | | ution
rates (1o A i By PR Earr ity O e o G0 Rufiuie S et
respect i vekith & maRinBing tdaldine peae SBIpFofddhosihrowhe itemeabiuee Waskebt BABH 6C2,
respectively.

The DVS experiment resulted in a 0.2% mass increase for picropodophyllin polymorph B

and picropodophyllin polymorph C, respectively, from 0 to 90% RH.
25

Example 7
Thermogravimetric analysis (TGA)

30 Picropodophyllin polymorph B and picropodophyllin polymorph C were analysed using

thermogravimetry as described hereinafter.

Thermogravimetric analysis (TGA) was performed on a Seiko TG/DTA 6200 and open 90
ul Pt-pans with ca 10 to 25 mg of sample and a nitrogen flow of 200 ml/min. The

35 temperature program was ambient (20 °C) to 400 °C with a heating rate of 10 °C/min. A



5 1t was shown that the data obtai ned was consistent al so when repeating
the anal yses and extending the tinme frame for the assay from <2 hours to up
to 29 houwe.2olRally1l. Results for picropdophyllin polympCpISER) 1081207

pi cropdophyllin polynorph Cin PhB 6.5. Apparent Solubility assay 1

[ pg/ mM] IDR assay 1 [pg/ m n/cn?] Appareﬁp Solubility assay 2 [pg/nl] IDR

assay 2 | ﬁ%\nrp v%sC gﬂraé%%%rn r’gﬁe §8ld%?eiq \llv!ag Xor’?\nsa?iggd v:%n-'t-h2 rels%g(/:tr{g]sarlngé s?zseséi% 1+2

[ pg/ M n/c
analyzed using the Muse Standard Analysis software, version 6.1 U (Seiko, Japan).

For picropodophyllin polymorph B the mass loss from ambient temperature to 150 °C was
5 found to be 0.0£0.1%.

For picropodophyllin polymorph C the mass loss from ambient temperature to 150 °C was
found to be 0.1£0.1%.

10 The TG analysis showed that no hydrate or solvate formation had taken place.

Example 8
Solid state stability study

A three month solid state stability study of polymorph B and polymorph C respectively,
15 was performed. Analysis was made by using X-Ray Powder Diffration (XRPD) and
Thermogravimetry (TGA).

After storage in open containers during 3 months at 40 °C/75% RH and after 3 months
storage at 25 °C/60% RH respectively, there had been no change in appearance for

20 polymorph B nor for polymorph C since day 0 (i.e. at the initiation time of the study).

X-Ray Powder Diffraction (XRPD)

Experiments were run as described above using Cu K, radiation (45kV and 40 mA) at
ambient temperature and humidity. Scans were run in continous scan mode in the range
25 2-50 ° 20 using automatic divergence and antiscatter slits with observed length of 10 mm,

a step size of 0.013 °20 and a common counting time of 97.920 seconds.

Data collections were done with the application software X Pert Data Collector version
2.2d and instrument control software version 1.9D, and pattern analysis was done X Pert

30 Data Viewer version 1.2c. All software’s come from from PANanalytical, Netherlands.

X-ray powder diffraction (XRPD) patterns of the initial analysis, after 3 months storage at
40 °C/75%RH and after 3 months storage at 25 °C/60%RH of polymorph B is shown in
Figure 7 .



B 11.720.22 1.120.02 n.d. n.d. n.d n.d C 5.880.09 0.570.03 5.810. 38
0.560.05 5.850.25 0.570.03 10 Assay tines: Assay 1. Polynorph B: 19 hours;
Pol yrmor ptw@:2012/04717our s. Assay 2: Pi cropdophyl i n pol ynoPph/SE201205120Ur S
(reported value is obtained after 50 mnutes due to that the conpound over
time was sticking to the probes and sevé”ﬂely affected the readi ngs, but was
not considered to affect the values). Values are reported as neanstandard
deviation. Assay 1 and 2 were perforned in triplicates, respectively. n.d.=

Not Det er ix-agthowider Hm@oa(xmelybét&rfﬁ@éf thé Hitip deqis, latar ® ot fdrafe and
pi cr OdephIOl Jd/%‘?&WanJﬁt%r gnhonntr'l:ses orage at 2? é/GO%RH of polymorph C is shown in

Figure 8 .

Thermogravimetry (TGA)

Thermogravimetry (TGA) was performed on a Seiko TG/DTA 6200 and open 90 ul Pt-
pans with ca 10 to 20 mg of sample and a nitrogen flow of 200 mL/min. The temperature
program was ambient (20 °C) to 400°C with a heating rate of 10 °C/min. A blank was

10 subtracted and the TG data was normalized with respect to sample size and analyzed

using the Muse Standard Analysis software, version 6.1 U.

For picropodophyllin polymorph B the mass loss from ambient temperature to 150 °C was
found to be 0.0 £0.1 % after 3 months storage at 40 °C/ 75% RH.

15
For picropodophyllin polymorph C the mass loss from ambient temperature to 150 °C was
found to be 0.1 £0.1 % after 3 months storage at 40 °C/ 75% RH.

20 The performed solid state analysis for polymorph B as well as for polymorph C does not
show any sign(s) of solid-state instability after 3 months storage at 25 °C/60%RH and
40 °C/75%RH, respectively.

25 Example 9
Dissolution study

The dissolution rate and apparent solubility of polymorph B and polymorph C in buffer pH
6.5 and fed state simulated intestinal fluid was studied. The wording “apparent solubility”
refers to the concentration of polymorph B or polymorph C at apparent equilibrium

30 (supersaturation).



Apparent Solubility assay 1 [pg/ml] IDR assay 1 [pg/ m n/cnR] Apparent
Solubility assay 2 [pg/ml] IDR assay 2 [pg/ m n/cnR] Apparent Solubility
Assay l1+2wppaixmy17iDR assay 1+2 [pg/ m n/cn2] B 25.510. 5PC2/S£2@1051207 d. n. d.

32
Methods

Phosphate buffer pH 6.5 (PhB 6.5) was prepared according to a protocol by Galia and co-
workers (Galia, E., et al. Evaluation of various dissolution media for predicting in vivo
performance of class | and |l drugs. Pharm Res 15, pp. 698-705 (1998)). Briefly, 1000 mL
5 of 150 mM Na,HPQO, buffer pH 6.5 was prepared by dissolving 3.95g Na,HPO,xH,0,

6.19 g NaCl and 0.42 g NaOH in a volumetric flask by adding purified water. The pH was
adjusted to pH to 6.5 by titration with 0.5 M NaOH and the volume was adjusted to 1000
mL with purified water. This buffer was sterile filtered and thereafter stored in refrigerator.
Fed state simulated intestinal fluid (FeSSIF pH 6.5) was prepared fresh on the day of the

10 experiment by dissolving 1.12 g of Na-taurocholate/lecithin powder (ePhares, Switzerland)
in 100 mL PhB ((Galia, E., et al. Evaluation of various dissolution media for predicting in
vivo performance of class | and Il drugs. Pharm Res 15, pp. 698-705 (1998)). The media
was stirred and preheated to 3711 °C resulting in clear solution of pH 6.5 which contained
a mixed micelle system of 15 mM taurocholate and 3.75 mM lecithin.

15

Dissolution profiling - powder experiments

Dissolution rate and apparent solubility was measured with the uDISS Profiler™ (pION
INC, MA, USA) from 0.3-1.3 mg compound weighed into the vial to which the preheated
(37°C) dissolution medium was added. In each experiment, dissolution rate and solubility
20 were investigated in 15 mL solvent at 37+1 °C using a stirring rate of 100 rpm. Each UV
probe was calibrated with its own standard curve prior to the experiment. The obtained

results were analysed with the software accompanying the uDISS equipment.

The detailed procedure of the powder dissolution experiments, including the theoretical

25 background, can be found in Avdeef, A., Tsinman, K., Tsinman, O., Sun, N. & Voloboy, D.
Miniaturization of powder dissolution measurement and estimation of particle size. Chem
Biodivers 6, 1796-1811 (2009); in Fagerberg, J.H., ef al. Dissolution Rate and Apparent
Solubility of Poorly Soluble Drugs in Biorelevant Dissolution Media. Mol Pharm 7, 1419-
1430, (2010); and in Tsinman, K., Avdeef, A., Tsinman, O. & Voloboy, D. Powder

30 dissolution method for estimating rotating disk intrinsic dissolution rates of low solubility
drugs. Pharm Res 26, 2093-2100 (2009).



n.d n.d C 12.940. 17 1.240.02 12.211.07 1.290.09 12.580.80 1.230.11 Assay
times: Assay 1: Picropdophyllin polynmorph B: 16 hours; Picropdophyllin
Pol yrmor ptw@:202/@717our s. Assay 2: Pi cropdophyl i n Pol ynoPph/S€201255120Ur S.
Assay 1 and 2 were performed in 20 trlpllcates respectively. n.d.=
Determ ned. 34 The effect of naturally ﬁvallable I ntestinal |ipids was

I nvestigated by the FeSSIF dissolution profile. The pol ynorphs di spl ayed
the followi ng solubility increase in FeSSIF as conpared to PhB 6.5:

2 2o d_ RgREF BRI sk (R FaksarensP b/ p Popep Sea g ba a0y S5

respectively in PhB 6.5 and FeSSIF are shown in Table 1 and Table 2, respectively.

5 It was shown that the data obtained was consistent also when repeating the analyses and

extending the time frame for the assay from <2 hours to up to 29 hours.

Table 1. Results for picropdophyllin polymorph B and picropdophyllin polymorph C
in PhB 6.5.

Apparent | IDR Apparent | IDR Apparent | IDR
Solubility Solubility Solubility

assay 1 Assay
[ug/ml] 142
[ng/ml]
11.7240.22 | 1.12+0.02 n.d. n.d. n.d n.d
5.8810.09 | 0.57+0.03 5.81+0.38 | 0.5610.05 5.85%0.25 | 0.5710.03

assay 1 assay 2 assay 1+2

assay 2

[pg/mi]

[ug/min/cm?] [ug/min/cm?]

[ug/min/cm?]

10 Assay times: Assay 1: Polymorph B: 19 hours; Polymorph C: 1.7 hours. Assay 2: Picropdophyllin
polymorph C: 29 hours (reported value is obtained after 50 minutes due to that the compound over
time was sticking to the probes and severely affected the readings, but was not considered to
affect the values). Values are reported as meanztstandard deviation. Assay 1 and 2 were
performed in triplicates, respectively. n.d.= Not Determined.

15

Table 2. Results for picropdophyllin polymorph B and picropdophyllin polymorph C
in FeSSIF pH 6.5.

Apparent | IDR Apparent | IDR Apparent | IDR
Solubility Solubility Solubility

assay 1 assay 2 Assay 1+2
[pg/mi]

assay 1 assay 2 assay 1+2

[ug/min/cm?] [ug/min/cm?] [ug/min/cm?]

[pg/ml] [pg/mi]

25.5110.51 | 2.45%0.05 n.d. n.d. n.d n.d
12.9410.17 | 1.2410.02 12.2141.07 | 1.29%0.09 12.5810.80 | 1.23%0.11

Assay times: Assay 1: Picropdophyllin polymorph B: 16 hours; Picropdophyllin Polymorph C: 1.3
hours. Assay 2: Picropdophyllin Polymorph C: 25 hours. Assay 1 and 2 were performed in
20 triplicates, respectively. n.d.= Not Determined.



CLAI M5 1. Picropodophyllin polynorph B, characterized in providing an X-ray
powder diffraction pattern exhibiting a peak at 5.7 0.220. 52.

Pi cr opodopbybizm7el ynor ph B according to claim 1, char&@CTSER@edsi207
providing an X-ray powder diffraction pattern exhibiting peaks at 5.7 and
10.0 0. 220. 3. Picropodophyllin poI?ﬂDrph B according to claim1l or 2,

characterized jn ovi di n X-ray. powder diffractiqn patte exhi biting
beake at B efigst 6 nafely Sugane inésigBilpisavasinyetgatody T FESSFopodophyl i n
pol ynor ph dissonhiah pedfies. The holyfopavdishiagdane ¥llbangrowbaity idtlebsa@mtAemsipat t ern

exhibiting a peak at 5.6 .0,220. 155, Picropodgphyl|in ynorph B
Secor di ng ASPEN oA 1 PHEL& AR CERos BRI RDTON By rokt it P aBpeniin

di ffracti qsolpadrpriol 2exibidnigher@oRemtysin #s8IF6 and 9.9 0. 220. 6.

Pi cropodophyl I i n pol ynorph B according to claim4 or 5, characterized in

providing an X-ray powder diffraction pattern exhibiting peaks at 5.6, 9.9,
10.0, 11.2, 13.8 20and 14.0 0.220. 7. Picropodophyllin polynorph B
according to any one of clainms 1-6, exhibiting an XRPD spectrum essentially
as shown in Figure 1. 258. Picropodophyllin polynorph B according to any
one of clains 1-6, exhibiting an XRPD spectrum essentially as shown in
Figure 2. 9. Picropodophyllin polynmrph B according to any one of clains
1-8, further characterized in having an IR spectrum exhibiting a peak at
1736.9 cm 1. 30 10. Picropodophyllin polynorph B according to claim?9,
further characterized in having an IR spectrum exhi biting peaks at 1032. 3;
1129.0; 1243.4; 1273.3; 1465.7; 1482.5; 1590.0; 1736.9; 2841.5; 2936.0;
2970.9 and 3425.5 cm 1.



WO 2012/ 047171PCT/ SE2011/ 051207 36 11. Picropodophyllin polynorph B
according to any one of clains 1-10, further characterized in exhibiting an
| R spect rwmessant7ital | y as shown in Figure 5. 12. pRIrsSERpodshy! | in
pol ymorph C, characterized in providing an X-ray powder 5diffraction
pattern exhibiting a peak at 5.5 O. 2203513, Pj cropodophyl I'in pol ynorph C
accor di ngﬂL‘| g{{%al m 12, characterized in providing an X-ray powder
diffractio Aﬁ ern exhi biting peaks at 5.5 and 7.0 O. 220 1014.

Pi cropodophy h accordi to.claimi12 or chargcterized in
ot ovi 6 ng. an- xPIREPSBHB RANPRE 6 ShETHErEFEIn SR ENG PRG-BEARUISR 5. 6. 7.0,
8.3, 11.0, 11. diffeatiod pafern@xRiBfling a peak at 8.3.+ ®’pTzOpodophyl | i n pol ynorph C,

characterized in providing an X-ray povvder 15di ffraction pattern exhibiting

a peak at 5.4 0.220. 16. Picropodophyllin polynorph C according to claim

15, charsact exi peeodddoph@ SIyiHo H%dc@bﬂv%?ﬂt@dlmdﬂ tharaeteligdy RrdBdiRg an
exhi biti ng peaks a@( 59 4 &hﬂg r@ 220 017. Pi cropodoph Iprtrr] oﬁ%/m)rph C

according to c%d’ﬁVrPQ‘ﬂd%rrd'fiFGCt'%‘lﬁﬁﬂﬁﬂ”t efibiting peakp bR ANFg Odht 82 89 powder
diffraction pattern exhi biting peaks at 5.4, 6.9, 8.2, 9.7, 10.0, 10.9,
11.5 and 11.7 18. Picr opodoph |1in pol rph C according to
any one of cﬁaPﬁOMOQW”'me@fph@a@ﬁrmp{?'@pb@ﬁr19? rasiearrd iBIArgvigiag shown

in Figure 3. 19y xE’Ha9rp%%@PcﬂﬁhéHuéerd%fé'rr}’Emtﬁfh&p&%%rt@3’ﬂglot(P1@HY1@@91:@§
clainms 12-17, exhibitin D spectrum essentially ‘as shown in Figure 4.

3020. Pl@r opod@p%;}ﬂﬂlmogo%yrmr ph C according to any one of claims 12-17,
further characterized in having an IR spectrum exhibiting a peak at 1773 8

cml.
4. Picropodophyllin polymorph B, characterized in providing an X-ray powder

diffraction pattern exhibiting a peak at 5.6 + 0.2° 20.

15 5. Picropodophyllin polymorph B according to claim 4, characterized in providing an

X-ray powder diffraction pattern exhibiting peaks at 5.6 and 9.9 + 0.2° 20.

6. Picropodophyllin polymorph B according to claim 4 or 5, characterized in providing
an X-ray powder diffraction pattern exhibiting peaks at 5.6, 9.9, 10.0, 11.2, 13.8
20 and 14.0 £ 0.2° 20.

7. Picropodophyllin polymorph B according to any one of claims 1-6, exhibiting an

XRPD spectrum essentially as shown in Figure 1.

25 8. Picropodophyllin polymorph B according to any one of claims 1-6, exhibiting an

XRPD spectrum essentially as shown in Figure 2.

9. Picropodophyllin polymorph B according to any one of claims 1-8, further
characterized in having an IR spectrum exhibiting a peak at 1736.9 cm™.
30
10. Picropodophyllin polymorph B according to claim 9, further characterized in having
an IR spectrum exhibiting peaks at 1032.3; 1129.0; 1243.4; 1273.3; 1465.7;
1482.5; 1590.0; 1736.9; 2841.5; 2936.0; 2970.9 and 3425.5 cm™.

35



WO 2012/ 047171PCT/ SE2011/ 051207 37 21. Picropodophyllin polynorph C
according to any one of clains 12-17, further characterized in haying an IR
spect rumweglotyarrtg peaks at 1031.2; 1129.0; 1184.5; 12P8TRE214/051287
1462.5; 1479.0; 1592.8; 1773.8; 2842.2; 2943 2; 2993.8; and 3436.0 cm1. 5
22. Pi cropodophyl l'in polynorph C accordl g to any one of clainms 12-21,
further characterized in ex |b|t R spectrum essen I as shown in
Flure 6. TaBCEPRRURIYTYPh RO TIRLR Y SDEGH GRre tdoeee. of
clains 1-11, subghastizad ihexAiBiinganfiiRepea@nyn eédeatialyaisyionahn Aigdfes. ot her
crystal and non-crystal form of picropodophyllin. 24. Pi cropodophyllin
pol ynorph C according to any one of 12-22, substantially free from any

ot her pol ymorp Picsrbiaephydiirsdlyreérps (G lcharaetefigdt Brprslidhg BeXagbowder

15pi cropodophyl i n. 25. Picropodo hyI | i n_pol h B according to any one
of claims 1- lld'ﬁf%t'o'ﬂ@@tt‘?rﬁ e%hgwaw Pegly 8655 %?o%%dophyl lin polynorph C
according to any one of clains 12-22, for use in therapy 27. Use of

plcropodophyllln pol ynor ph B accordlng to any one of ainms 1-11, for the
manuf act ur e b PEreRAPRRAEROBPrPh KeadPEiIG O 3'6‘1‘12@5%@13"9”%@ ip@rovigiag an

pi cr opodophyl | b(ﬂa?%b\)(/ﬂ@rrd?ﬂ?ra&meﬂi Bhibsith APBAKE BE5 Bfangl 780 19, 2]@922 for the

manuf acture of a mhedi canent for the treatnent of cancer. 29. Use
according to cl ai m 27 or 28 wherein said cancer is any one of |ung cancer;
30br eas{, cancepicrdls &%ﬁ#o ﬁ@&éoor&r?&fofcﬂ’éumt@%r'1@akh§r§&%ﬁ£ed in

geni tourl nary cancer €eco i ¢ _cancer;” hemat ol ogi ¢ cancer;

nmuscul oskel et aprqymn gﬁy po ¢iiffraction pattern exhibiting peaks at 5.5, 7.0, 8.3, 11.0,
11.6 and 11.8 £ 0.2°20.

15. Picropodophyllin polymorph C, characterized in providing an X-ray powder

15 diffraction pattern exhibiting a peak at 5.4 + 0.2° 20.

16. Picropodophyllin polymorph C according to claim 15, characterized in providing an

X-ray powder diffraction pattern exhibiting peaks at 5.4 and 6.9 £ 0.2° 20.

20 17. Picropodophyllin polymorph C according to claim 15 or 16, characterized in
providing an X-ray powder diffraction pattern exhibiting peaks at 5.4,6.9, 8.2, 9.7,
10.0, 10.9, 11.5 and 11.7 £ 0.2° 20.

18. Picropodophyllin polymorph C according to any one of claims 12-17, exhibiting an

25 XRPD spectrum essentially as shown in Figure 3.

19. Picropodophyllin polymorph C according to any one of claims 12-17, exhibiting an

XRPD spectrum essentially as shown in Figure 4.

30 20. Picropodophyllin polymorph C according to any one of claims 12-17, further

characterized in having an IR spectrum exhibiting a peak at 1773.8 cm™.



brai n and neurol ogi ¢ cancer; endocrine cancer; or eye cancer. WO
2012/ 047171PCT/ SE2011/ 051207 38 30. Use according to claim?29, wherein

sai d canceo 20/mor7ismal | cell lung carcinoma (NSCLC). PCT/SE3d1/0k2e7
according to claim30, wherein said non-small cell lung carcinoma 5(NSCLC)
i s adenocarci noma, squaneous cell car ci Réma or | arge-cell lung carcinoma.

el | ool T 14ing <Seregapnylis ol &t Sc-grdioe b ARl CEITS JAAfyHBEE cancer
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endonetri c cangege.0ekeri ne sarconm; nyeI0|d | eukem a; |ynphocytic | eukem a;
| ynphomas; nultiple nyeloma; Ew ngs sarcomm; osteosarconm; soft tissue
sar com, mal i gnant 15nel anoma; basal cell cancer; squanous cell cancer;
Kaposi ' ﬁ S arz0 Prsrorddo P p(ﬂ}bm@bh&Sé@ﬂﬂi&jlngi@tdrfyc‘c?‘lbml;aim@mllzh(Tbhlé?é‘r][Omi;
crani op ar yngeong, renqocortica nc pa i omg;
heochr omotyt o R g 4 R GRROLERBTR SPat i BTl TP ER A anoma
2033. Use according to any one of clainms 1-11, for the manufacture of a
medi canent for t he treatnEnt of ori as resteno |s af ron

gl opl ast v; ZHP RGOSR PV Bom] BePosd RS AT CBYe b dessntall
rheumat oo d art feé frofy adyrﬁth@rﬁmlrﬁryh bewiet otHés@ P&l andiohidpytal S6es0Si S;

Al zhei ners di sease; raft rejection. 2534. Use according to any one of

clainms 12-22, Pt?FOptOH%p Fuf acture of a nedicanent for the treatnent of
psoriasis; restenosis after coronary angl opI asty; diabetes nellitus type 2;

nephropathy, e dlse r heunat oi d a itis; | é tor
i Bone: . i34 BReoREBgL ROV PRG Aesoeing begyEnest 623t pUtRENSED e
from any other polymorph and/or other crystal and non-crystal form of

15 picropodophyllin.

25. Picropodophyllin polymorph B according to any one of claims 1-11, for use in

therapy.

20 26. Picropodophyllin polymorph C according to any one of claims 12-22, for use in
therapy.

27. Use of picropodophyllin polymorph B according to any one of claims 1-11, for the

manufacture of a medicament for the treatment of cancer.

25
28. Use of picropodophyllin polymorph C according to any one of claims 12-22, for the
manufacture of a medicament for the treatment of cancer.
29. Use according to claim 27 or 28, wherein said cancer is any one of lung cancer;
30 breast cancer; head and neck cancer; gastrointestinal cancer; genitourinary cancer;

gynecologic cancer; hematologic cancer; musculoskeletal cancer; skin cancer;

brain and neurologic cancer; endocrine cancer; or eye cancer.



30 35. A nethod for the treatnent of cancer, whereby a therapeutically

ef fecti ve anount of picropodophyllin polynorph B according to any one of

cl ai ms 1-w0,20i290420mi ni stered to a patient in need of suekbTiSEe@toen207 WO
2012/ 047171PCT/ SE2011/ 051207 39 36. A nethod for the treatnent of cancer,
whereby a therapeutically effective amodfit of pi cropodophyl i n polymorph C

according to a ne of is admnistered to a tlent in need
of “ouch P eat ottt SSagrord eI 256 BUPITHES oNEh M ACESTEAl o5 Mo ei n e d
cancer is any eaeginema NSTLCANcer; breast cancer; head and neck cancer;

gastrointestinal cancer; genitourinary cancer; gynecologic cancer;
hemat ol ogi ¢ cancer; mnuscul oskel etal cancer; skin cancer; brain and

neur ol ogi ¢ cancer. Userdestingeo RME 80, witdreidsaidomihcshall dell3dhg e%rdﬂﬁ@rh@d
accordlqg to Clﬁéﬁ;ﬁg erein said cancer is non-small cell L carC|nowa
(NSCLC). GHRRO0ETEINAG: BAAMHNS §8!! CHFBPERPT {3igeRelhlug cel

| ung carci noma daNSGadka. 1S adenocarci noma, squaneous cell carci noma or

| arge-cell |ung 15carci noma. 40. A nethod according to claim 37, wherein
said cancer is any one selected fromsmall cell lung cancer; oral cancer;
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cancer; squanDusaddr ba@@m@dneylﬁaﬁ@ert OVariaf lcaatey; c@‘lnbéllﬂi@ﬁcergleh@@h@tﬁbom,
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15 melanoma; basal cell cancer; squamous cell cancer; Kaposi's sarcoma; gliomas;

glioblastoma; astrocytoma; medulloblastoma; craniopharyngeoma; neuroblastoma;
adrenocortical cancer; paraganglioma; pheochromocytoma; or thyroid cancer;

retinoblastoma; or uveal melanoma.

20 33. Use according to any one of claims 1-11, for the manufacture of a medicament
for the treatment of psoriasis; restenosis after coronary angioplasty; diabetes
mellitus type 2; nephropathy; eye diseases; rheumatoid arthritis; inflammatory

bowel disease; multiple sclerosis; Alzheimers disease; or graft rejection.

25 34. Use according to any one of claims 12-22, for the manufacture of a
medicament for the treatment of psoriasis; restenosis after coronary angioplasty;
diabetes mellitus type 2; nephropathy; eye diseases; rheumatoid arthritis;
inflammatory bowel disease; multiple sclerosis; Alzheimers disease; or graft
rejection.

30
35. A method for the treatment of cancer, whereby a therapeutically effective
amount of picropodophyllin polymorph B according to any one of claims 1-11, is

administered to a patient in need of such treatment.



41. A pharnmaceuti cal conposition conprising picropodophyllin polynorph B
according 30to any one of clains 1-11, in adm xture with a pharmaceutically
and phar msoabregidcell| y accept abl e adj uvant, dil uent and/ ®@CTSERO11OF5120742. A
pharmaceutical conposition conprising picropodophyllin polynorph C
according to any one of clainms 12-22, i #9admi xture with a pharmaceutical ly
and 35phar mgcol ogi cal Ly acceptab) e adj uvapt, diluent and/or_carrier.
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m xt ure ther eokkin cancer; brain and neurologic cancer; endocrine cancer; or eye cancer.

10 38. A method according to claim 37, wherein said cancer is non-small cell lung
carcinoma (NSCLC).

39. A method according to claim 38, wherein the non-small cell lung carcinoma
(NSCLC) is adenocarcinoma, squameous cell carcinoma or large-cell lung

15 carcinoma.

40. A method according to claim 37, wherein said cancer is any one selected from
small cell lung cancer; oral cancer; sinusoidal cancer; pharyngeal cancer;
oesophageal cancer; stomach cancer; colon cancer; rectal cancer; gastrointestinal

20 stromal tumor; liver cancer; pancreatic cancer; prostate cancer; bladder cancer;
kidney cancer; ovarian cancer; cervical cancer; endometric cancer; uterine
sarcoma; myeloid leukemia; lymphocytic leukemia; lymphomas; multiple myeloma;
Ewings sarcoma; osteosarcoma; soft tissue sarcoma; malignant melanoma; basal
cell cancer; squamous cell cancer; Kaposi's sarcoma; gliomas; glioblastoma;

25 astrocytoma; medulloblastoma; craniopharyngeoma; neuroblastoma;
adrenocortical cancer; paraganglioma; pheochromocytoma; or thyroid cancer;

retinoblastoma; or uveal melanoma.

41. A pharmaceutical composition comprising picropodophyllin polymorph B according
30 to any one of claims 1-11, in admixture with a pharmaceutically and

pharmacologically acceptable adjuvant, diluent and/or carrier.

42. A pharmaceutical composition comprising picropodophyllin polymorph C according
to any one of claims 12-22, in admixture with a pharmaceutically and

35 pharmacologically acceptable adjuvant, diluent and/or carrier.



46. A nethod for the preparation of picropodophyllin polynmorph C according
to any one of clains 12-22, whereby picropodophyllin is recrystallized from
a sol ventweebeaued1from t he group consisting of propi oniPCTiSEe11/08R2y| et hyl
ket one, n-butyl acetate, 20isobutylnitrile, butylform ate such as
n-butylformate or iso-butylformate or 4Pert - butyl form ate, benzonitrile,
cunene, dipropyl carbonate, and a m xture thereof. 47. A nethod for
transform ng pi cropodophyllin polynorph B according to any one of clains
1-11 into pi43. opridepiyHsl domuradtivresppri§ihgccording to any one of clains

2512-22, conprising the steps of: a) m.xing picropodophyllin polynorph B
th ater oo TR o BT RN Steoming bt L arR b ind
pi cr opodophyili} drantncaizeptgagdundsol vent ; b) stirring the m xture obtained

in step a) to obtain a precipitate; and c)n,f,ilt,ering of f the thus obtained
pr eci pi 2t e_for sequential, separate or simultaneous administration

44. A kit of parts combination comprising:
(i) picropodophyllin polymorph C according to any one of claims 12-22; and
(ii) an anti-cancer compound;

10 for sequential, separate or simultaneous administration.

45. A method for the preparation of picropodophyllin polymorph B according to any one
of claims 1-11, whereby picropodophyllin is recrystallized from a solvent selected
from the group consisting of m-xylene, p-xylene, mesitylen, o-xylene anisol,

15 isobutyl acetate, and a mixture thereof.

46. A method for the preparation of picropodophyllin polymorph C according to any one
of claims 12-22, whereby picropodophyllin is recrystallized from a solvent selected
from the group consisting of propionitrile, methyl ethyl ketone, n-butyl acetate,

20 isobutylnitrile, butylformiate such as n-butylformiate or iso-butylformiate or tert-

butylformiate, benzonitrile, cumene, dipropyl carbonate, and a mixture thereof.

47. A method for transforming picropodophyllin polymorph B according to any one of
claims 1-11 into picropodophyllin polymorph C according to any one of claims
25 12-22, comprising the steps of:
a) mixing picropodophyllin polymorph B with picropodophyllin polymorph C in a
saturated solution of picropodophyllin in an organic solvent ;
b) stirring the mixture obtained in step a) to obtain a precipitate; and

c¢) filtering off the thus obtained precipitate.



