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soIv 4 64 and AT 377 988 descri be processes
for éVﬁngS?QFr% of phosphorus derivatives of
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arRPhiurhaygudi f.f wienirist -eaitdidy parsphinasalphddd at ao organic
a t|V|ty M xtures of alkaloids, in particular of the
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complete and the predominant part of the reaction products remains water-
insoluble.

US 5 981 512 discloses the use of the substances disclosed in AT
377 988 and AT 354 644 for the treatment of radiation damage.

The compounds described in said patents have different cytostatic and
carcinostatic activity. Mixtures of alkaloids, in particular of the total
alkaloids of Chelidonium majus L., have proved therapeutically particularly
promising, the pharmacological activity of which has been demonstrated in
several studies on cancer treatment. Unreacted reagent is removed from the
synthesis mixture following completion of the reaction. Since tris(1-
aziridinyl)phosphine sulphide (hereinafter also referred to as "thiotepa") is
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to renove the unreacted tris(1- aziridinyl)phosphine
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been converted into.a 25 quaterpary nitrogen and
%‘%’%‘PIM YREET @u?e(rhcqmﬁlﬁﬁ'&’nt‘?; ﬁ'r?em&MQttE\gn%ﬁ%t'ﬁ’i”t rogen
i's aﬂh@VWocabk)allsd esm@ueeswﬁe@r@bbwn\ﬂerﬁﬁbhme eﬂka@@)"
ue or et hétares

or
EfRRTYEs T WaLT LBl et e Rhg i atiR Bfiaraceutical
ppeedratioed dnbodiorsaity tamel ltardh g ranlbroadcdysd dteloni dfetherapeutic
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injtiat e tearaFY CHEPPED AT iBe @dFalQigh m@é%?”'@lb@élhﬁ?ﬂ QOHYﬁraed into a

qREEIASEy AREEIEH BAA WPhéleeh the fourth ligand to the quaternary nitrogen
is a lower alkyl residue, preferably a methyl or ethyl residue or a substituted
methyl or ethyl residue, such as for instance, a thiotepa residue. In a
preferred embodiment the quaternary chelidonine derivatives are of a nature
such as to selectively accumulate in target tissues, particular'ly cancerous
tissues.

In another aspect the invention relates to pharmaceutical compositions
containing at least one of the quaternary alkaloid derivatives, particularly
quaternary chelidonine derivatives, obtainable in a process according to the
present invention.

The invention further relates to the use of the reaction' products
comprising quaternary alkaloid derivatives as drugs for use in therapeutic
applications, and to the use of said derivatives for the manufacture of
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present invention. 35 The invention further relates to
the use of the reaction products conprising

w@eabes2es y al kal oid derivatives as drugs for BGBEEP004/002637

therapeutic applications, and to the use of said
derivatives for the nanufacture of WO 2004/ 082698
PCT/ EP2004/ 002637 -3 phar mackut i cal conpostions for
the therapeutic treat nfnt of various diseases or
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oW ke BRI e P, BV en b o gb3ebefon
psadhsttanedhiwatse. é[hsowa!meg sfepubith \Mateltorl arastiuivalent aqueous
sgr‘%/%ﬂ?pgicf R §a‘?ﬁ&6‘|‘a‘non f%l@‘t&f thEF gl.s%msr @SEHEE&
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wat er . evva3|% st ep water allows to
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],k
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M Xt0re % Separated fromthe
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nS&P 6 BT cFORMEE PhaNING RO bl RERAUFESIANED Moreover,
ux\gésglr'edse\lal%glr (seolfu%gemcomponents present in the reaction mixture are
thereby separated from the reaction products and removed. Surprisingly, it
was also found that the washing step has a positive impact on the structure
and composition of the reaction products in a way such that the efficiency
of the subsequent conversion step of the products into a water-soluble form
is augmented by up to 10 to 15 times compared with a process where the
washing step is carried out using a purely organic solvent, thus remarkably
improving the yield of the desired end product.

The present process can be used, for example, for alkylating reactions
of alkaloids with the carcinostatic phosphorus containing compounds

mentioned in Claim 1 of AT 377 988, the phosphorus compounds shown in
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is augnented by up to 10 to 15 tines conpared with a
process where the washing step is carried out using a

wEooels2688 gani ¢ sol vent, thus remarkably i nmprevi/RER0DSIEN2637

yield of the desired end product. The present process
can be used, for exanple, for alkylating reactions 35
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E?Lér%gg?f%?&%ﬁw g-g?h@%oﬁin ﬁémgf()f ﬁe SO vrg[nt 15 The
r esulThErrgswlé@@t egatipndua tJC’F s eonverited intona gvater-soluble form
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sYRbES salks) Mb;b@rti%?hdrﬁntd mh@awr@dﬂlardwtﬂbrtdxample by passing in
or exa [.ong
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nitrogen a ave been converted I nto quaternary
Qg e VIR FR L e QHaTHBAG) AtEPUR § Micreggrregidue or a
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ethyl, and tris(1-aziridinyl)phosphine sulphide residue, or from a part of
tris(1-aziridinyl)phosphine sulphide. For a better understanding, the
subsequent formula (l) illustrates a typical quaternary alkaloid reaction

product of the present invention, exemplified with chelidonine:
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residue preferably being selected fromthe group
consisting of a nethyl, ethyl, and

wo eoog9260%i ri di nyl ) phosphi ne sul phi de resi due, POT/EPT0041002637
a part of 30 tris(1-aziridinyl)phosphine sul phide. For
a better understanding, the _subsequent fornmula (1)
illustrates a typical quater r$ary al kal oi d reaction
product of the present invention, exenplified with
chel i doni ne: WD 2004/ 082698 PCT/ EP2004/ 002637 -5 HO
O 0OLORL CH3 RL = nethyl, ethyl,
tris(1-aziridinyl)phegphi ne suI phi de nmet hyl -

ethyl -R2, R2 being a pa e

tris(1l-aziridinyl) i de-5 From an
reacti on products
E\%nventlon (see (M

Exanpl e 3) itQappears «‘ thout be|(D|g bound by theory
- that at |east part of] T@H,al kyating agent or
deconposi tion co@pounds Rﬂ thé al kyl ati ng agent’,

obt ai,ned the ci di 0
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in the crystals of the precipitate or are sonehow

strongly attached to the crystals, thus w thstanding
pur i Fromatamelestentasy prabyisis phosesf theseagioniRraducts

pPécQBfé‘tﬁd $RLYRNhS to%‘é%r@?zeﬁi fffen@idt @kt HanopBtd)anQppears -

Nevertheless 1t coul d be roved that the ti
vihRiticeeing aund by §hegrt uHES BingpsbaaaTt f {the ajPEiiaagent or
d@f:(lmiﬁﬂ)‘"df?,lﬂ& aéﬁ@mﬂﬁl}éldfgthéuémvammsagéﬂte o‘h@élﬁedw tHY ecidic
a 0 react.l on roauc
tE3ppeR A gRel RaCHP BT S ottat TeRtnafAn G asakyiasine. e
qeétérhetmgweabhon nidyebe eacluded icssomaerdxadnbir thé thystals of the
1- a2| ridin ph [

PiRiBi T8 0 Gl ek OR3P0 8f S aBHedGel e e Brale, s,
V\ashStbndtr@auriﬁumﬁdne of shegngoipitate byedeshisgayith@rgenic solvents

S{JEE %tﬁ%%ﬁg P&cp&ﬁ {ﬁhjy%%ﬁee lﬂ%\é&ﬂﬂggr@nggtgb%d be {/)[oved that the

readtiom prqﬂlugﬂ |p|$(=§§lp1}ullm ugmgpgnalj@ven in the presence of such

Ne d g bstanekhanedi yl phosphor ot hi oi ne tr| am de;
@ ﬁnp@nyl g po 32-n et hanedi yl thi g hozghor am d

t - EF eﬁh\yaé@fe?que)%arﬁ 8hRBS pRRT dugg Is suftable for

aPpcathbn i inje&fivh eaﬁIﬂUerhosphor am de,

: H : Irg%lp:ep{g hl o e:\,}&:rgp‘@]eOWeg jon, lthe reaction is carried out with

s - aﬁiflamW)pdnonﬁm)el QLpbblsl[eHCmaSSNd @2-@d-4), which in the
pharmacopoeia is also known as thiotepa. Further synonyms are ledertepa,
Onco thiotepa, TESPA, tespamine, thiophosphamide, thio-TEPA,
thiotriethylenephosphoramide, tifosyl, triaziridinylphosphine sulphide,
N,N',N''-tri-1,2-ethanediylphosphorothioine triamide; N,N',N"'-tri-1,2-
ethanediylthiophosphoramide, tri-(ethyleneimino)thiophosphoramide;

N,N',N''-triethylenethiophosphoramide, triethylenethiophosphorotriamide, m-
triethylenethiophosphorarnide, m-tris(aziridin-1-yl)phosphine sulphide,
triethylenethiophosphoramide, tris(1-aziridinyl)phosphine sulphor, tris
(ethyleneimino)thiophosphate, TSPA and WR 45312.

In a further embodiment of the invention, an extract of alkaloids,
optionally the total alkaloids of Chelidonium majus L., in an organic solvent
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tri et hyl enet hi ophosphoram de,
tris(1l-aziridinyl)phosphine sul phor, tris

w@ eaohpsmoei m no)t hi ophosphate, TSPA and WR 453RCI/EPID08002637

further enbodi nent of the invention, an extract of
al kal oids, 30 optionally the total alkal oids of
Che/idoniummajus L., in an- dﬁganic solvent WO
2004/ 082698 PCT/ EP2004/ 002637 . -6 is ﬁcte
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'S Wa imes and each tine is
esahuimaedd saitvratadveith wateri Rartigulgrly pegieralplee the yeashing is

%ﬁéﬂe@gur‘\ l tHeeQﬁaés%doNﬁ‘lbhiy tdi8c @KIREpa Hashedm &oﬂh@]@t@ly

tepa been conpl etely 10 renoved fromthe
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in nedi ca applcatlonsa ven ause Cclrr

R R e e P ﬂ@g BB Y Elrergppsis o

th8aivay %Tréleénﬁ)v@ux\tvuhetmraqadwsrplwecﬁnm thé eysthasés mixture or
educe s of the

bR BTG PO EY BY TTRTES BhbarIaes (oar dpayseshown

that e irdgction bk@duotrwfeﬁtls embqohmleott, preipaech |accowneg to the

startln wi t.h al kal oi ds extract from
ee%'%gisd?ﬁtng;aaés {n% the final reaction product is a

m xt uNbenfstattimj viiths acotyirdlkalpigishextiaet frep édglidenium majus L.

t}qu‘ﬂ'n:}l r%g@g Bﬂgldfécé %lgfur’émfof%lﬁgﬁ)ld% EBn‘@Jrﬁ%@h%er

atlon pro ucts o hi ot
melgautaroﬂet(ﬁfé r§?ﬁtlh@§if§dlﬂﬁ'féc‘éfs§"“°’ferﬁ’@ st& %‘b?!q'@# et

ddifadhtiah gﬂrg(?u&tréa&gﬁnof@b% QA% trb St DF AHE G nQIﬁ@éihSHréc@és the
a-~ mxtur bout of unyeacted Cheli g

sallukilives 9T viheralkplgists C@@%Q'/o FERC BRIy ﬁP&&l?
RixttiFd 8f dbaat BOiyDYp o spheactesiut pdlidimiurhesikamigs with about
al kal oj | s%g epr esent starti ng,

t

R0 Bk b drtr e DBr P Ablrerghice.

Che/ imﬂbrw\ammas lreprdsent elamphie, parbef thelstextinggcomponents
A N N R T T
foiehvomng I‘nertwrylajpalmdsah’iaqdwwpbn‘mnmed asltsdariing components in the
SEbe S8 RS L S o 30854488, o-homo
dney’dbalnedmhdmnahde,nehﬁawmeu-ﬁdeﬁem, chelidimerine,
dihydrosanguinarine, oxysanguarine, oxychelidonine and methoxychelidonine.

After termination of the alkylating reaction unreacted quaternary
alkaloids (e.g. berberine) are substantially removed from the reaction mixture
by the washing step with water, while unreacted water-insoluble alkaloids
and alyklated alkaloid reaction products remain in the organic solvent.
Depending on the nature of the organic solvent and/or of the alkylating
agent used for the alkylating reaction, the resulting intermediate reaction
product may comprise thiotepa-linked compounds, wherein one thiotepa
molecule is linked to one, two or three chelidonine, oxy-chelidonine or
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30 After termnation of the al kylating reaction

unreacted quaternary alkaloids (e.g. berberine) are
waegosass al |y renmoved fromthe reacti on m xt uPEI/ER2004/002637

the washing step with water, while unreacted

wat er -i nsol ubl e al kal oi ds and al ykl ated al kal oi d

reaction products remain in“t‘he organic solvent.

Dependi ng on the nature of t organi c solvent a
thoR-CRARgNinG FGIEsS! S8y Ao HANT B ek R RgTe IRl ted
all@¥siti dléhvéth)%sf Qe reinngn lalltatoidetiotdot ¢ eagt icoche | jromdiuet oxy-

nprise t

ked
hibarint orspbsaSeERIE SR g 3¢ g
¢rd@@laﬂﬁwom>cy\ahhmheajroa1kmbrmdum PO0cLE8bGEsa methyl or ethyl

gmugi%}zﬁq‘d' g%t% atea rrérg%:l{]géycqqﬁ% 4 edH}ﬁll lgglp‘?&égrﬁsm the

rehaﬂlomtnlx‘esﬁ a/ﬂwmrmmtlm rélthe @lidptienireaciiony. a

chel ﬁgmegﬁtloﬁ)%fodggﬁbbfg?ﬁ‘écﬁ‘?rd?ﬁ tﬂBtr@QEMoﬁfb@'th@%*télealkalmds
nmol ecul’e, 1s lin Its quaternary nitro

of Ihalidonsim mefusas- WitkyihioteRpARCOTRIAt i teaP %?ef'a yention
sHBWYA b%rtte?tiﬁéctl%rgro@liﬁeraﬁédﬂc Astivities tBhkthatredction product

reacti on conpoun S may nt n the reaction
o dTem B S0BIHONAITERC WAL PRy asHigH SiahdErdeen
calfed B8AEHIPR aPr &dadic smt/ahﬂe@lgf ﬁmmt/tmheea@t le@3t @bniche

total al kal oids. of Cheli ¢ g )} %pa
BB ARG e TR The SRt Dt e gaeSBh D i o
paPESHIBHN the dlaeapayidhelidohine derdsativesn selestivebc aconmulate in
RS s e ah Fisl bR 381990 S AIBER"B NI Eontrast to

carrie organi c
nsestviendwnecygosthtit hydreshewithatt labees atteoking keatvuneis. This

%@ﬁfm ghe! QBQS troFqu{]é@Bf %rﬁféll‘gﬁy itk '{ﬁlspﬁr%igFEtlon and its

artlcu ar | uaternar chel 1 doni ne
geeermauumutysfeﬂrébarap@wcmﬁwauoéomvléaﬁeéw@ug individuals at

nliéé?b' a r%‘ﬂdoidqg&éley‘zﬁnﬁac%ﬁ:rer‘?ﬂel o, W gaReRIREr§ ditbositibA. It is

ast t known cytostatic agents - without
Sahsb‘: tn haodiengndhbas teysigeificent agdverse pragtions;ip thegapeutic
d tolerance of a therapy with this preparation and

|ts' eneral suitabili for therapeutic an
pr opﬂ?y\ea@qc@ogS@OIdHc’F ﬁé{avpagjgr@*n % reﬁEP@ﬁscgot%F’l ’réq}alo?lkalmds

ﬂ@ﬁé/ﬁlf?ﬁrﬂﬁm@ﬁ@ﬁﬁ*l_ dWﬁC?t“ht ’ﬂmot%p@ ehﬁbﬁdlﬂi(ﬂbfyjlcﬂﬂl spﬂsltt/lmn

S e s, no.significan
padetionna! TiF PHPERER AE020 LR e Bisenygh ot Herapy
o@rrﬁétmdolmbdlaem fauem dshesteepotois, biit alse nheurlatic diseases,

id

4%, o o0 00 TG 4 £ o,
poBt aiveraitive \andnds agdiradlsitionf damabe. preventi on and
t her 2?# exPaciBk qngldrfﬂeddrlo%ﬁé%qs%hé' i 19§}LFSOP%Q§'E§B used as

FAeumat ¢ di seases l'ergies,” viral
a srlfaetmg oneterad)lfbeﬁwsvmﬁhleﬁl%”é\%m@ﬁd@”v§ a @éfbheé cagitept of

AHIBIYsSthan the leaves or the stem.

Surprisingly, it was found most recently that when starting with
commercially available chelidonine, oxychelidonine or methoxychelidonine as
the sole alkaloid source, the resulting reaction product obtained according to
the method of the present invention (see for instance Example 3, supra)
exhibits therapeutic qualities and activities that are at least comparable to
those of the reaction product resulting from the alkylation reaction of total

Chelidonium alkaloids according to Example 1.
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post operati ve wounds and radi ati on damage. An extract
of the dried roots of Chelidoniumnmajus L. nay be used

wa@goodmssvarti ng material for the synthesis. TheCT/BP1084/002637

have a higher content of alkaloids than the |eaves or
the stem 30 Surprisingly, it was found nost recently
t hat when startlng W th nﬁ%r0|ally avai |l abl e
chel§g0n|ne chel|don| e or xychel

as .
Che THPuRRmAN PhectreauieH RN 1 usoits for Stutions,
for exardple hijedtien oaGMEtbmgoluuonsher fret biodn@ntt hempress or

sent invention e I 3
sBimeitiry s pet ePBEB sl 080 SRRl ute (ol products
peepdredsicovodipar abthe tnye®Bonhose of the reaction,
product resulting fromthe al kyl ati on reacti on of
total Chelidonium al kal oi ds accordi ng to Exanple 1.
VO 2 BRE D OESIERIPTCIONFRBOHBDOFFSWINGS The cust omary
phar maceuti cal excipients, in particular for

hUEh8RS an frﬂ&@%ﬂ%‘&?&ﬁm wWheé’BhQFb(ﬁEnbﬂE‘{5’teﬂrblkalmd

qutlons r ol uspensory

basegonm'oec"g?f’ Pgﬁhg rPBFEB Egg?aﬁ”’élﬁ’ @Wf’ﬁlsln t he
FrgeactshQWSpﬂmjhlaL§ fipgepaing @T £ prdiraton @ccheding to Example 1.
Fig18eB8hooe. sdéle BfdEh GEBERLP TetMatiFed IdbitBRR b NCEadargs 1

FygvﬁhagsFEHGcfgﬁ%gﬁﬁﬂgé %1 nahRba it th gt fhet@action product

compositi e roots of Cheildonium
10 Fig.2 shows the HPLC fingerprint of a
Fisr.Bpahawisom B¢ soeairag b ts segstion produqy. B-kdhdws
F@Beéhﬁd/sp@mﬂplsﬁédﬁ‘udﬁbf vhtlidmtins thytdabtidloaiger eagent s.

qﬂe 4hSURYS fRsNESLEEY ofBINSLE %pésmﬂamhénsaéﬁ&mp%duct U-
f t&g&gtl on product U KRS. FIig.5 shows a UV spectrum
(0]

eacti on product U KRS 15 Fig.6 shows a W
FighBcshawisor sepend geAfine afyaimass acdeimmigihe ragehign product
firsuU-KBStatoa hidher masklutimect rum of the reaction

FRJ.9d4RbWS o iB3s gb&tﬁjrﬁf&"\%e?lo%%ﬁ%ﬂ&éﬁﬁm@md&f a mass
spectrum of the reaction product RS at a higher

resolution. 20 Fig.9 shows a mass spectrum of

chel i doni ne hydrochl oride. The followi ng exanpl es are

set fToetfiollowingrexasples arssetferthtie fiunthentillesirate2fhe invention.
Exanple 1 A) Extraction of the al kal oi ds:

Example 1
A) Extraction of the alkaloids:

a. 25 g of an alkaloid salt mixture are suspended in water and
transferred to a separating funnel. After the addition of 100 ml of
dichloromethane, the separating funnel is shaken. The organic phase is then
separated off and is filtered into a glass bottle.

b. 1 N NaOH (pH 8-9) is added to the aqueous phase L;ntil turbidity
occurs. After the addition of 100 ml of dichloromethane, the mixture is
shaken. The organic phase is then separated off and is combined with the
dichloromethane phase from step a. This process is repeated, for example 3
times. The organic phases are filtered and combined.

c. The aqueous phase is adjusted to a pH of 10 by adc!ing NaOH.
After the addition of dichloromethane, the mixture is shaken. The organic
phase is then separated off, filtered and mixed with the other organic
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a. 25 g of an alkaloid salt m xture are suspended in
water and transferred to a separating funnel. After

wo ha4msddg i on of 100 ml of di chl or onet hane, tPEI/EP2004/002637
separating funnel is shaken. The organic phase is then
30 separated off and is filtered into a glass bottle.
b. 1 N NaOH (pH 8-9) is added to the aqueous phase

until turbidity occurs. After addi t,i on

PbESEs- cﬂ?%ﬁ@ﬁ@?ﬁ%rﬁ’@as?h%nﬁi"k?&“ét‘? 0 SR gwgm"fh%a%k' and
tRé t@zﬁﬂia@t@hg§&e §aiet&!e\tﬁ/r|]t$1e@lahﬂiredle?hén@.nd is CO_T_EI ned

Wi i ch] or onet hane ase fr i s

pr ocgsg?'fa %B@a"e‘af ganyt P Eg rf'ﬁ g © gfygan oily, brown
neyteaal. c phases are fl l[tered and conbl ned c. The

aqueys PRASELA Vith b Elabiicf iiRlsphthdHupfitiand

m Xt [Ihe algalgimmduqmdmsgmdcm @ﬁb@éon’@thﬁ% and tris(1-

t
<SR b RS A DB s S eeBhama et 00°C fo

2Tineurge AdERISCRMELTe SopieaMaiat g tlee aopriien nygtpgh olarified.
FaQoand thbh%a@ﬁéﬂ Qﬁit'é?fél the fiepaatiedviéhdy several times, for
di chl oronmet hane. d. @15 8b F 6\%‘/ ani c hases are |
CEPRRT & BTN PTGGES W61 790 10| Sl 3 e i AParag fanne
Reacig)on Wekbtibhiwith-Hai ri di nyl ) phosphi ne suI phi de:

The kal oi d resjdue is, dissolve e

and t &‘Fs"(’igh%\é iSPILgI%\S)tﬁﬁ'&%%ﬁrerqeposﬁl%% Sdg ﬁ%&'?%r& and
saheaminitle HE gasst, laubrgdioahl BRI ¢<nmpBa>hbe|||ng pr&btmtated The
coalin t t. r
eErapltffoch Broid ARERECLT g P Ius Lk With BIOHA AeF. dried
ahdlmeatchss;dvaashema@wer al tinmes, for 10 exanpl e 3

times or nmore, with 250 ml of water in a separating

funnel. C) Reaction with HCl The washed solution is
tranéf eatsedntlDa \Gllue of Y&k B19/ke tWas datermined frandhedeaction

Y\b&@ct"gc&agvg %EXQ%‘F@HO@EQ&@%QM% % Pdts showed that the

preC| Itate recipitated product is filtered,
pe9duatrap o difigs Fodhad e IO wﬂuatﬁ%rthemrwneﬁga ion of the

tﬁ%@s@rﬁﬁﬂd\ﬁ%@s |tHeVﬁﬁr@ﬁes¢ RfrsbstaridesLi®idny ahymazin-fRe
was de er fromthe reaction

produc .
oGBLBY I g G AT S B BEST {ebECad s &lTect is dose-
d%b@m&htt hette pReparptiodustreaseotict ngnikertdfeTilymehbiptes in the

B ol R TR AR L 09 G DA Atbent

a. 24@@178 ki k@°/| after thé traatmanityahsdulacss théhomsorahsnmune
been renove

S YR B e S SRR SRl ol o e

sbleen cells (198.20 = 17.69% compared with 71. 50 + 9. 10% in the control
group) and enhances the interferon liberation potential of the white blood
corpuscles in animal experiments. The results of the animal experiments are
confirmed by clinical observations. Thus, the improvement in the immune
parameters was also observed in cancer patients.

Doses of about 5 mg of the preparation from Example 1 per 70 kg
body weight can be used for prophylactic and immunological applications.
For cancer treatment, 5 mg of the preparation per 20 kg body weight are
preferably administered.
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peri pheral blood by up to 50% (4.04 0.43 x 109/1
before the treatnent, 6.24 0.73 x 109/1 after the

wo e@anspt ), nodul ates the hunoral i mMmune 25 r BGPEPEE4/002637

to penetrating antigen and the natural killer cell
activity of the spleen cells (198.20 17.69% conpared
with 71.50 9.10%in the coni®al group) and enhances
the interferon |iberation potential of the white bl ood
cor pExamgle 2n BR-falingipéintdent s. The results of the
ani mal experinments are confirmed by clinical
obseryatjons.. Thus, the i rrgr oV nt in the i nmune 30

par af@edade(natiotWas 4| aqLﬁr[gyaW@ePa'bé?Y%rﬁFép BSses
chforabtoygraphyrin ahe tghadiene pasde bad Withepecampineeaslirpment using
7 g.,..ba Lght ca f p I
o A B A 28R n B ohe S¥ile nfhe PEABRAEF DS MEee
preparkdtusingrefeaence etkapeids 2n kddibiody andiGhe-MPP analysis was

| g r :
B ERTEIPBATIAL 48 i B RAE0 S fhrt rom e o
atkadoidet EhaitiG inatasscal Fissdesdt and 2 Wﬁrwgﬁamed on the basis

of EMEFSRoRIIRP Bxp&iimereiiagd@phy in the gradi ent node and
with spectral nmeasurenment using 5 a DAD detector at

285 FhiemALograehy RAFaMEt’S: chr omat ogr ans wer e prepar ed
usi ngol@hR! Bfodpkal BDASP Selecdgli §i@n, 128 >HEUCHMBID

anal ysis wa carried out, . whic h d t hat re

nec e Lhishsomt 2 Gh e il s BoonEet ey 5186 The

EIPL_C(%@@aEﬁah?fnlifb}mes Q. Sl (SBWFﬂgébh@iimgdioDn t he
asi t ol | owi ng rinenta : .

o oRLED nbiac SonihdS TR TRAED s Rerengpuphonic

Sel eatidB,+ 0.8 m1L285% phosphdriz aBlddent: A) 200 ni
acetonitrile)=+_80 Ler ol .AD

Ehexggeécs“%rjfjho%?cm%cgg%réﬂ%@ ?196(08@% ghosphori c acid)

B) 900 ml (acetpript4@%eB in 2d000ind (water) + 1.5 g

(hexanesul phonj ¢+ 1 | @)in7 A3 M (85% phosphori c
acid) G adi entgﬁé?mﬁ%l@?)soé?at ﬁ]c’al ly 100% A; up to 40%
Bin 24 mn up2troimd0998iBa» 1 min 5 nin 100%B; 20 5

mn equilibr atgqﬂin\/\g&migpa%dl}, wiel1esd,0n: WV light at
285 Brg’cection: UV light at 285 nm
Eluate flow rate: 1T ml/min, stop after 35 min.
Injected volume: 10 pl
Sample preparation:
Extract before reaction (Figure 1): 2b mg of alkaloids are dissolved in
40 ml of methanol by ultrasonics, made up to 50 ml and filtered through a
membrane filter.
Reaction product (Figure 2): The reaction product is converted into the
hydrochloride salt, dissolved in water in a concentration of 1 mg/mi and

adjusted to a pH of between 2.5 and 6.5.

Example 3

Commercially available, purified chelidonine (Sigma) was subjected to
reaction with tris(1-aziridinyl)phosphine sulphide (=thiotepa) according to
the conditions described in Example 1. After termination of the alkylation
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El uate flowrate: 1 m/mn, stop after 35 mn.
Injected volune: 10 | Sanple preparation: 25 Extract

whedoangepeacti on (Figure 1): 25 ng of al kal oi dBRCHER2004/002637

di ssolved in 40 m of nethanol by ultrasonics, nade

up to 50 m and filtered through a menbrane filter.
Reacti on product (Figure 2)- T¥he reaction product is
converted into the hydrochlorid alt, dissolved in
raRAtian, the S URSRELART WARHTTGFIOP AGS S A 1P SR SR e HC

@spfh@frnbﬁbmt&\/@s aneth6r Erocd@saﬁwSefofBlo(Emmer cially

fo- 930, Saeie G TRERE s e reR PR BroA S were
dmeFGdllﬁh wattdi stiéeahcantratet nbpseoto sdterativrantd@i®wed to rest

LRSI aROVE Soba/Sassatimeco LB BhAFisR3RyS pretpitation

oceactidand 264 rsgmareqrpeuatte betsimaftet tgymeddUtiRS) was collected.
T?l r}%/r ’:}J.&Qe%% d'8i; d'llﬁ\y ygﬁwrémﬁyéﬂo@ﬁbpﬂr@r%@&s%mg a

processed as % -treated
raidee dankpve melging R ant @é@tQ%n 29r7od9 tndmféng aiaisdy yeall

chfbt\ﬁﬁltzgﬂ rﬂagum%ﬁf‘éilﬂbﬂ% ||Qﬁ€btdé ﬂ@ér‘é%@éh@é‘ Bﬂ |rrad|a1:|on
to rest i_n are gerator at

vyihmbl gt at §r§§n‘?'§‘ne—rda§e%Péé'l PWatqrﬁﬂg%@@grrre %W&SEBQ" bands
w186 viibRL ahehsrogiuaidic hot e wihdfRS)bjeated to thin layer

| | ect ed. h d.slightl
hlametacnnhy Gb kb ass pD s6a FEMng e o HHi Rl fuprpior the
trERlet i iBicpoatleast niied t28ikeCar iRpdiCzat IFrrgnathﬁaarhmdlgaMmagnetic

redereec it BRSHF UG Anh R iser 3 e pongains
aromafic ates ocﬁmperdtrbevtocthaag@oamineddnfthecn’rei:dentnebmmﬂa;:ule
ngrSV§p%§tPUrﬁ'(ﬁrlg%r?Eheexﬂrtﬂﬁéjgbs tioPOha §a‘f"ﬁ% 15b, 160,

subj e tot orrat raphy t r email 'ned
286, th&D snerS%gnpo\sarmeCthﬂ@d}we Vmptm of ehelidonine

(i HaFee%) Winedh aﬁfér‘é%bréwaﬁ.dsélerygrnvﬁraQrithpe%kOat é3oFrrrﬁrBf U-

e nucl ear _magnetic resonance _( NVR) spectrumé gur e

KJB)S pecyystat 4@4vm Hidh aheliftanten(Tdin ¥idicates dhat ithe riirggen in

CRRBAE A Retrfary haafleCandlRAInIttiBaealrl/| doni ne
nol ecul e. The WV spectrum (Figure 5) exhibits

absorption maxi ma at 148, 155, 160, 205, 230 and 282
nm ¥arthemaablyticae debuisbars pecdarivedofromheie dmsrtfpectrog rams

plsctited 155 5 AnG Figte BLEKESS ERyZ00ie i Refidbnihef. and
filonelthdeasule of'Eim sleimutitant analysit ot DeKR8trevgaling th@@ollowing

C%’}mﬁ%%éﬁlgsﬁ ggfr r[gra(.plab V\ﬂl le in chelidonine it is

Table 1: Elementary composition of U-KRS in % of total mass

Element % of total mass
C 45.70
45.05
H 5,84
N 6.56
6.37
0] 22.25
19.6
P 3.27
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Further anal ytical details can be derived fromthe
mass spectrograns presented in Figure 7 and Figure 8

w@ bokB®e9and Figure 9 (chelidonine), and fronPCT@P2004/002637

result of an elenentary analysis of U KRS revealing
the followng 25 conposition_of matter (Tab. 1):
Table 1. Elenentary corrposi't?%ﬁ of ULKRS in % of total
mass El enent %-oftetal—ass 8 4570—45-05 H 5,84
N 6.56 6.37 0 P2.25 19.6 R 3%J7 WD 2004/ 082698

PCT/ EP2004/ 00268 - 12 3.27298.78 3.06 1 17.29
The foll owi ng ekanpl es show |vari.ous applications of
the conpound U | KRS resulti nqﬁplﬁom t he procedure
descri bed in Expgple 3. 5 Exanpl2® 4: Sel ectijve

i nhibition of | kAvitro—cett—growttrby the—anti- tunor
drug U-KRS Materials and nethods 10 Cell cul ture was
performed in Roux bottles at 37-37.5°Cin a

S A R B b

a so
KRSy pessiuttiag draom 2be EDTeed yyeptesnsipgdein EBxgmpleedl sal i ne
(PBS) and split in a ratio ranging from1l:5 to 1. 25.
Human endothelial cells were isolated from unbilical .
vei nExapple 4: cplegirpakdibition: pEn. VifrR call orewthehbly uie anti-
tdRbr ARGQLRIRsAl cells was M99 suppl emented with 15%
heat inactivated fetal calf serum 200 g/m
endot helial cell growth factor and 90 pg/m heparin

FI uonegegaseand aisrnoapy

Cell culture was performed in Roux bottles at 37-37.5°C in a
humidified atmosphere containing 8% CO2 . Confluent cultures were
detached by a solution of 0.01% trypsin and 0.2% EDTA in phosphate
buffered saline (PBS) and split in a ratio ranging from 1:5 to 1: 25.

Human endothelial cells were isolated from umbilical veins by
collagenase treatment. The culture medium for endothelial cells was M199
supplemented with 15% heat inactivated fetal calf serum, 200 pg/ml
endothelial cell growth factor and 90 pg/ml heparin

Fluorescence microscopy

Cells were grown in 3bmm dishes and incubated with 100 yg/ml U-KRS
for 30-60 min. The culture medium was aspirated, the cells were washed
twice with PBS. Coverslips were mounted on the cells and fluorescence was
excited using a confocal laser scanning microscope equipped with an argon
laser source. The emitted light was detected in a photomﬁltiplier channel.
The signals were imaged on a video monitor using the MRC 600 image

processing software.

Results

1. In a range from 20-40 ug/ml U-KRS about 55% !nhibition of cell
growth with endothelial cells was measured. This concentration killed the
human osteosarcoma cell line. Hybrids of the two cell types showed nearly

the same sensitivity as normal cells.
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20 Cells were grown in 35nmm di shes and incubated with

100 pg/mM U KRS for 30-60 mn. The culture nedi um was
waspinsteesl, the cells were washed tw ce w th RBBEP2004/002637

Coverslips were nounted on the cells and fluorescence

was excited using a confocal _|aser scanning

m cr oscope equi pped with am éﬁsgon | aser source. The

emtted |light was detected in a photo I{K lier

chaRnel Becalispne o il QUiRHYCRESE Bﬁleorrﬁ‘ éﬁdéﬁ?%ﬁ?t ofietected
intpa Il AE . MRGa§80stdragng micocsssienghswkidvnarigh Regake ©f U-KRS
1. In a range from 20-40 ,ug/mM U KRS about 55%

N AANSNANESSHP cel | 30 growth with endothelial cells

was neasured. This concentration killed the human

ost I i : I t

chotaate?, Ekps' A AnuUREC R oBh: | Lo/l EFhourpEs

WO 2004/ 082698 PCT/ EP2004/ 002637 - 13 2. Because of

I tspalbphllgh8ssemeesY- KRS can be detected
intracellulary, A laser scanning m_croscope showed a

hi gl oY @KeXRSFINEIRIRSIN impicknl YRR Th& centrsl mpimglse eere each
lrkg&%a A5tHABOLE 3R G ENGRAt mous \geiteSANsBTRtdu@pension i.p. which
t%rlal and et hods I.n vivo gxperlman s in mcq. _Ijl'vvo
i deolthnireshivaiakal dramera THA¥hITqWhi Ny antpals ol ey control
g\jﬁé}q@ﬁv@ gid'tcﬂm rtéﬁbé‘sﬂiagfedf. tmﬁlt gumqmrk V\Balsfsiﬂ@étﬁbd ?Nrtihpl Omg U-KRS/
ic WA : ,fres t aken froma fu ‘
G GRATAbAFIaLS (e TiASRGTOP b1 EF IR RAB R, FiRk kP tumour
irhpeatetonTest group was injected with 10ng U-KRS/ kg
ani mal weight in the abdom nal area immedi ately after
the tunour inplantation. 15 Results Mce inplanted
wi t Feshésascites tunour, either after intraperitoneal

or VAEL S LR AP YRe BIBL kAo MbitHer HES TRENER oneal or
a longer survival tinme than the 1nplant animals I C) )
afilier esubsiutanerusradeinissetion of kR sbamaseat lopgepsugeival time

SN SRR bR O n i RIS SR E R Sy r TR othePwRES RRBRI PN DY
means of an electrode in vitro brought about a brigef

i ncfBasdneasuresiinifi S vaePercansemRtinn i eh 8f BsSkites tumour
sh§hd e oWRERIs oP¥ndeléaPbdle idNefrodbiolghebout AMbfiBRlincrease

.of the control suspensi,.on no ' ith U KRS Exampl e )
B CORBHTTANED AEHFT GeaRORIGE CbALIHS ataliooyE b oYty Ty @ rapid
dip dhiff@niKREomntha@@éithe.control suspension not mixed with U-KRS

Example 6: Modification of antinociceptive action of morphine by U-
KRS in rodents.

Materials and methods

Animals: Experiments were performed on male Albino Swiss mice and
male Wistar rats.

Treatment: U-KRS was given i.p. in doses starting from 20 mg/kg for
mice and 25 mg/kg for rats. '

Experimental procedures: In each experiment the four groups of
animals were injected with 1) placebo, 2) morphine, 3) U-KRS, 4) U-KRS and

morphine.

Results:
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Materi al s and net hods Aninmal s: Experinents were
perfornmed on male Albino Swss mce and nale Wstar

WO 2603/08838 Treat ment: U- KRS was given i.p. in dPGEEP2004/002637
starting from20 ng/kg for mce and 25 ng/ kg for
rats. Experinmental procedures: In each experinent the
four groups of animals vver'emﬁj ected wth 1) placebo,
2) norphine, 3) U KRS, 4) U KRS and rphi ne. 35
ResJ|hﬁsrewszo'aﬁupe%ezbéga?vé'rmé@%ﬂ‘f%@%@?'ﬂ!afw e U-KRS and
ni@pHides mduliicateé adwén oif thktrameotis adhigedistdrayi dhegfproduced
a%ﬁg&o%g%é(ﬁggé cgrb gr? &H‘égtlzafill.—lfﬁg§tt%gt %:trlagsq (9\;idte|t1]{a as an increase in

produce

tagtlateacycpei ve action in the tail-flick test in rats,
evident as an increase in the latency tine. 5 The
present results show that U KRS given sinultaneously ]
wi t Fhermrphémie wisaligeshous cEti B1-KRS, giveax sémueneausly with

' [ ' iteast | ' d hige i i
e R, SR RCPE b o8] b il R EIaco nocioeptive
reatiandn thetdeserdedetasts df Dy PTG Ehresud s sgpesh that U-KRS can

iS@PEAT withOa g Bbicedrligs| WHictt drerusfd i e@skadr. pr ogr ammed
cell death in malignant <cells by the derivative
U-KRS. Material and nmethods 15 The K562

er yeRaaipte ke mduasdd ofi enodas pregebmaredi deKR$eath in malignant
pr.oduc Ln. pure tallized formand dissolved in
ﬁ%gfgﬁ’ti‘te derien b khSon of 1.2 mg/ M . The DNA

content of K562 cells exposed to various

congentrations KRS wer e anal ysed using propidi um
i odi eteg%?jag%}o%gé@cf%netry. 20 Results The results of .
t hi Thet KB§2sényhtdienkagrii@c¢lhtoe exapiussdalandeUtK8 arieduced in

R QU d horf A ﬂﬁs%fﬁg’ina@/ P03k Sa §né@'ﬁ£§ﬁcﬁg of 1.2

by~ qui'nidi ne sensitive ependent K+ channe
mdvenlsecond nodality, blister cell death, is

The DNA content of K562 cells exposed to various concentrations of U-

KRS were analysed using propidium iodide and flow cytometry.

Results

The results of this study show that U-KRS induces bimodal cell death
programmes, the first of which, apoptosis, is mediated by quinidine sensitive
Ca2t-dependent K* channels; the second modality, blister cell death, is

mediated by preventing microtubule formation and thus inducing polyploidy.

Example 8: Influence of U-KRS on DNA, RNA and protein synthesis in

malignant cells

Material and methods

3H labelled thymidine, 0.5uCi in 20ul medium; uridine, 0.5 uCi in 20yl
medium and leucine, 1.0uCi in 20ul medium were placed for 2-4 h into four
wells with different U-KRS concentration. Prior to that, the cell lines, guinea
pig hepatocydes, C1L hepatocydes, human tonsil cells, murine lymphomas,
murine myeloma, Yoshida cells, two Hela strains, EsB-, EB, lymphomas,
ZAC/1, P815 were grown 24 H at 37°C in 96 microtiter wells.
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25 nedi ated by preventing m crotubule formation and
t hus induci ng polyploidy. Exanple 8: Influence of

whk0R88w8 DNA, RNA and protein synthesis in neCT/GPzEN04/002637

cells 30 MWaterial and nmethods 3H | abel |l ed t hym di ne,

0.5,uC in 20,ul nmedium wuridine, 0.5 ,uC in 20pl

medi um and | euci ne, 1.0pC 1 h520, ul medi um were pl aced

for 2-4 h into four wells with differg_qg]( U- KRS
con¥¥éiRrr@allsomerpringpbated Hae, SPREWNAY difje{est sgheme, for 6 and
2RI § REPRRE RIR6enEdtibndepdt oLyslead MumpmitonRs. cel | s,

muri ne | ynphomas, 35 nurine nyel oma, Yoshida cells,

two HeLa strains, EsB-, EB, |ynphomas, ZAC/ 1, P815

wer egussn 24 Hat 37°Cin 96 mcrotiter wells. WO

2004/ 082698 .P - W I r

LR SC SVt O P et AREIY 900 KRS dgents of
the atattRSetlonmssieusat thaiis taf other4cageemdcelupjeas. Fluorescence
p#eﬁgﬁengeglrélyt §lea$Iyg%H8\VvofRf?é “s'tr‘bn%vélllél‘%'eogﬁoﬁﬁoé{ﬁd quick affinity

stronger finit U-KRS to elenents of the cancer
egeftedriie LeliBS: inaturneupendmetastasis agpas.aNedexic effects are seen

irFln:§‘>9ﬁ1%$%%ﬂgetreé’tré%ln%_ﬁ@ism]ﬁiﬁ ard 1100 bevedmegdw N ehhibitory to
and the strong and quick affinity exerted by U-KRS in

capppueclhinesitsiodatn datereas. No toxic effects are seen
in normal cells treated in dosis which are 100 percent

growth inhibitaory to 1 r cell lines tested to

et Bxamplerar e gntiukRpe o dERES b ke RiRgi

xenografts Material and nmethod 15 Tunmour cells were
fro 04 upour xenografts and serially

t ak hyna
traﬁ@%ﬁgﬁ{n‘aﬁgi’ﬂ?o nude m ce. These cells were used in '
a cduomurf oelis vgereasslegn ifrori humanTturoaur ce@nlografs eand serially

| t] by, f S i :
RGP 20,1048, Shofl AR giB2usB e, Hhony-torming
ademe imi titrosi kumgif fesllsnwergpesubaiied cpptinepesly for at least one
V\]é%HTWi{hOQe\)’@%I §896§r¢t&£§én§%@lﬂhé;€i‘m Iy-KBEE THO Was'done with six

effects were reporte per cen C (Test/ Control)
ditéerieint $ypsangndithectdany KPHAatigh WassGrEedifer §apli fymeur. The

di @y UriREs GRreslepbliad 49 petdidit VAT @lasticasitesl) by U- KRS.

There the tunouricidal effects seens to be 25
dependent on the regeneration ability of the i mune
app®&est/#4s, which stinulation and nodul ati on may be

gﬁcm:q%ﬁg%egxa{% ggcffl Fti(r]qa@lgea}eoée}\&ftilvléepoc‘EJ-RE:(SUE:oKﬁglating to
the variety tested by U-KRS. There the tumouricidal effects seems to be
dependent on the regeneration ability of the immune apparatus, which

stimulation and modulation may be accomplished by U-KRS.
Example 10: Influence of U-KRS on human malignant cell lines

Material and methods

Four different malignant cell lines were used: 1) mouse sarcoma; 2)
female mammary carcinoma; 3) human colon carcinoma; 4) human
melanoma.

U-KRS and PP9AAOQO2 derivatives were added to the culture media.

After irradiation, 200 cells were plated per slide and incubated for one

week, then stained and counted.
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30 Material and nethods Four different malignant cell
lines were used: 1) nouse sarcoma; 2) female manmary

w@a0ogiossp®m; 3) human col on carci nomg; 4) humanPCT/EP2004/002637

mel anoma. U- KRS and PP9AAO2 derivatives were added to
the culture nedia. 35 After irradiation, 200 cells
were plated per slide and int@bated for one week,

t hen stai ned and counted. WD 2004/ 082698

PCTRBFRM694/ 002637 -16- Results The results presented

her ¢hkndbsatsd pl‘réb%tntébl KR@ré&tn thRE8A0 2 hagle - Kaﬂs VEsd aPP9AA02
on human malig nt cel | ELI nes s%ﬂe ﬂl sti cal

degyatyes %ﬁ]fb&!“a Ggan sMeERanNite CBY ﬁﬂu%\ébefé{s/tm%'r 8§ cytoxic
sa@bskafpept osi s in Human Epidernoid Carcinoma Cell

Li nes by U- KRS Material and nethods 10 Primary human

kerati nocytes were isolated fromneonatal skin

spe kamgpieﬂ Epindiecedll G2NdeAgesieard tAygustiosiszgdHaman Epidermoid

£ col l ected by centrifugation.
¢ (racgﬁ ﬁ‘s E%g Hﬁ%@pﬂnﬁ%ts cell cycle progression in a

dose-dependent manner. U KRS treatnent affects cell

cycmtghgi%hg%éz@,@d@nd i nduces apoptosis |n A431 and
Expression of the cyclins, and

CDK
i nhPEMagy prumenarkgsatinpees OWEES misialatact hffE}”KRQeQDa’fa' skin
sEEGR s 1 Epidithidredrasdiat were fthRssinieéd WntRSird1é ¢dIB suspensions

I nfluence on the _oxygen and energy netabolismof mce
collesteHePuRBAHITHIZEONGt eri al s and net hods 25 The
exper| ment was carried out on 133 C57B/ 6 mal e-m ce.
st asi zi ng nel anoma B-16 was transplanted to the
r| g £S4hT n nuscl e of each nmouse. On the 10th day
af t BrKRBenhibisucelt cpclspragtedsiamjn &iosendepd relentgnanner.

d VHégggl 5 Qb 8 9{f88&3ceq*&§ﬁ ' 5%&”&5‘:‘?&?8 S’lnglﬁ%@ apoptosis in

|nus venosus o
Am@nkgndmnEhaomnane of 0.05 m: 5

Expression of the cyclins, CDKs and CDK inhibitor p27 changes after
treatment with U-KRS

Example 12: Antimetastatic effect of U-KRS and its influence on the

oxygen and energy metabolism of mice with melanoma B-16

Materials and methods

The experiment was carried out on 133 Cb7B/6 male-mice.
Metastasizing melanoma B-16 was transplanted to the right shin muscle of
each mouse. On the 10" day after the tumour transplantation, the animalis
were divided into two groups. The first group was given U-KRS to sinus
venosus of the eye in a dose of Tmg/kg in the volume of 0.05 ml: 5
injections once in two days. The second group was given sterile
physiological solution to sinus venosus in the same regime.

Results :

The study was showing that a day after the first intravenous injection
on U-KRS the indices of the oxygen regime in the muscular tissue noticeably
improved. The rate of pO, level increased up to the maximum during the
oxygen inhalation and the rate of pO, decreased from the maximum to the
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30 injections once in tw days. The second group was
given sterile physiological solution to sinus venosus

w0 pootloge6sane regi ne. Results The study was shp@i/BB2004/002637

that a day after the first intravenous injection 35
on U-KRS the indices of the oxygen regine in the
muscul ar tissue noticeably ihi)roved The rate of P02

| evel increased up to the maxi mum during the gﬁn
initiaklexe] afteargssaecn af dnhalatien: Hb@?@é@éd?ffﬁhsmﬂ?él ental group

c@ﬁé{ﬁnﬂf@h}s@st%ﬁt%%ﬁ\%?ﬁ%pl?@ﬂ%ﬂ?@@% 9926%2r mitdéhonodria

initial level a r cessation

alefl HTAPEONSR Braow,aILaT Hitn PAPOGPEOR SUENRISFANPACHTE 4 Kgown that

uhBér prbgaisisioh Dlﬁqashmaybabhbrproéesd‘lehéche/rgen and metabolism is
cho odri a aft

r‘g“'ykélggqa (chgdWI LW rg? @\’,Sg?t nfeac)fk Wﬁ]‘ tLLE?!S sucéh inhibition is

lgssograssirmedofint tre maimglsanf theocesyot lgzooxyihen leved of oxygen

14T cﬂp% 'rﬁtﬁ%duﬁaﬁtlﬁﬂg thjeﬁ#e llc':ﬁ rché WI%{WBQ’( gvé/r%nétatlstlcally

I'njections o uch |nh| itio

highermo Genedalizing tthe o&ﬁarmhtg"tﬁd tthis ee@sfiklel tggeenpludgethat U-KRS

il fYiek withosmmne|5ﬁamaonnmvﬁywl aén\iér%s(neofw e hs tissues as
rate of 02 delivery to jt \Aﬁre statistical

wedhaésaliibitg e destmicsieaiisst o |T§‘ep(5‘§%'f9(ﬂaé‘tt egocess on the

ofgHHitmaSiobhatgehdRS  in nice with B/ 16 nel anona
i mproves the delivery of oxygen to tissues as 10 wel |

as inhibits the destructive effect of the malignant
protass Gubisbguewdtr gabkanplaEsoendugeties. infhansubsdglagimg and

. i1 . ' i
e aBeT TS e BT T AR B ot Lk bt CRRRIng. RS pgarticularly
sUk#R8 parr the thardpeutith teatneiolt eoff atletdie tehetiapeutvinus diseases
(I—}I_L\FBZWQ%U f Aal ﬂae%ﬂcgc r %a&{)ﬁ oﬂfﬁt‘;%’r{zrazs %(%%é%’%ﬁls( I_lgé’fyar’chrl’tls

psxsrti@sjp.oaoélcsthelpdisyaswmr piodily qehdlitierss.s, and ot her
di seases or bodily conditions. Exanple 13: Enhancenent

of macrophage tunouricidal activity by U 20 KRS
watérmme_é_%d rehaneesner Bf cnaraphagee tyaPHE aidab adslyity by U-
kReot her/sister matings in the |aboratory. The tunour

D1 DVBA/ 3 was routinely transplanted in BALB/c by 25

S.C. injection. The tunmour becane apparent five days
aftmatgﬁglsaéﬁaameqnod,&n vivo treatnment with U-KRS was

|n| d five days after t aneo
ToBAREIE, GeSie Chaiitaniet Ry ArE e e TRl matings in  the
IaﬁtmaémredThe temourrtDI DBAUS, wastroapeelyt wansdlaated in BALB/c by

FATGHLERC e Aol Y STDsBOR I Bl P i o,

In vivo treatment with U-KRS was initiated five days after
subcutaneous tumour implantation. Three routs of administration were
employed, i.e., intravenous, intraperitonial and subcutaneous. All three
experimental groups, of at least 10 mice each, received 5.0uU-KRS in
0.15ml of PBS. This dosage was chosen based on preliminary experiments.

Results
The rate of tumour growth in treated mice was significantly diminished.
The mice receiving U-KRS did not show any deleterious drug related side

effects.
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0. 1 5m of PBS. This dosage was chosen based on

prelimnary experinents. Results The rate of tunour
w@e@woBeed$ treated mce was significantly di m PCERERING/002637

35 The mice receiving U-KRS did not show any -

del eterious drug related side effects. WO 2004/ 082698

PCT/ EP2004/ 002637 - 18 Exan’;ﬁ‘e 14: 1In vitro effects

of U- KRS on the phenot pe of n te

Vat Exampio Adl IrobaaSe oS o6t CbRSaSNy ge oF normal
hhERReYS s ytegl at ed from peri pheral bI ood of 10

heal t hy vol unt eers. The cells were isolated on

Fi col | -Paque density gradient centrifugation.
Vi apidtbribys ohd epdthedsas determined by 0.1% trypan

bl ue, stain and to.b
cubgBuraiorvady EergaHREd 8o ot STOIRIGE, from peripheral
blsbdsifng OrwatthynablumesrsodT e Rl éeret cxalptorn @l Figoll-Pague

| R | p e L3 by 0.1%
ST, b0 ol RBaA vy

tlfylpagrwne§tarﬁtmg nags Eoynsto Rgse?-i n PBS and nounted on
sli g?ﬁ] 299 p&!ﬁ’dﬂﬂ‘uﬂﬂcﬁ* C\HEF& @%tﬁbi/é‘&r@ imrunofluorescence

cont parations, PBS or um
usited MARSEaRabaMHARSITSRYA BT FBE?T(L%’ lbs ReGIpETs Cefigeand T-
sﬂbﬁl%%@br Séémay Bﬂgk&iﬁdd‘![ﬂ/ t B@IISDQ&%V@I ﬂreétédOfwdhr BIOC/conjugated
uenc

TR L £i rmed
raltkit PP T OBEER P YU O RSt O KRG i RS aRgopipunted on
sliddainesig polaviayl-aicobel lubaglyicemelnilhycomirolapeaparations, PBS or
15 3
Bl Riisserarpib e w1 o Sl TS qRREl i dlier

nmet hods 25 Peri pheral bl ood nononucl ear cells. The

bl o%d VRS diluted with an equal volune of PBS

cont'&F Al ng 1nM EDTA, pH 7.5, and was | ayered over

Hi sfrbpaweeaomdvrh@lwmtlv@p@sa@ﬁttm¢ ugisectainflreooe g U-KRS

F\ g %Hﬂgjom?atldﬁc}f)?ﬁmﬁe& Qb{@re%rl‘?é}né@éé?v&ﬁons that U-KRS could

Wer e ected and washed three tines
bwa bOR@MﬂmUBQWUlﬂTPUPE calidliag imngeunity in cancer patients.

Example 15: Mitogenic properties of U-KRS on human peripheral blood

monocytes

Material and methods

Peripheral blood mononuclear cells. The blood was diluted with an equal
volume of PBS containing 1mM EDTA, pH 7.5, and was layered over
Histopaque 1077. The tubes were centrifuged at 2000rmp for 30 min.The
interface layers containing lymphocytes were collected and washed three

times with RPMI tissue culture medium

Results

It was found that even a short period of pre-treatment of the cell with
U-KRS had a potent synergic effect on PHA mitogenesis resulting in
significantly higher cell stimulation indices than those .of PHA alone.
Moreover it was found that a short period of PHA treatment of the cells is
almost imperative for U-KRS to exert its mitogenic effects.
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Results It was found that even a short period of

pre-treatnent of the cell with U KRS had a potent
wa@povagpess ef f ect on PHA mitogenesis resulting POI/EP2004/002637

significantly higher cell stinulation indices than

t hose of PHA al one. 35 I\/breover it was found that a

short period of PHA treatment?of the cells is al nost

imperative for UWKRS to exert its mtogenic effect

VO 20545 8658 SPesiEp2oBIENTSes 1ncrearg '“TmrgU@mgylvngohocvtes

wSIBQtMarﬁ‘& it SdeHHddCataget Rfralgnanties tiealtad ivigh U-KRS.

| ymphocytes in patients in advanced stages of

mal i gnanC| es treated with U-KRS. Exanple 16:

I\/bd amipten 16f  Muduatied foécmununeldff@ytpolqetlh cytdytieiacyivity and

oy BrOWIR @i [ LB B U.gRsL N vivo By U KRS

and ms ods mast ocyt ona P815
and the AKR | eukaem a AKI L ceI I | i nes were maintai ned

in %M,gpghy%gmsenent ed with 9.0% bovine 10 fetal

calf serumcontaining penicillin and streptomnmycin
s ELDUTTRG o SR HoTIA P15 69 HetnACR BLES iR AKIL cell

IlHé;KF@eré Smé’iﬂtﬁf'néﬁcin' RVIERN %mumbubﬁmdM’tH i®0% bovine
(szentln by to 48fﬂ éfﬁﬁﬁﬁtlc activity 15 of
f%fﬁ 8ﬁ|f§qr9|’f‘pﬁ8'&§ﬁ“é'§‘go‘tﬁné‘?' EuRe SHRCR PO SHni zed mi ce.

The Iytlc activities of IL-2 treated spleen cells and
eri tonF exudat e | ynphocytes were al so
SI gfPFYd8nt 1y increased by the addition of U-KRS to
t heThel preseedi it @itrd yﬁuslyademyonmmesnth'ﬁlheUH@%&I issan effective

bb@?gﬂcg irr]%sCo unctl Q@érgéﬁﬁb gSS?eBhEQ.Cf tt{?}% Iy%% activity
of hepleméc aneuphocyeh‘efseatbtawfeduﬂ@s oaibumreuimmdvunm@en sThe lytic
agﬁgftf&egf q}fc?tfrg%‘ﬂe@t Eggehn'gyl&e i ?Qh%néﬁﬁl c%xudateRSIymphocytes

trc a [ uence

wemuntﬂmgangrarlcanﬂwdlrpﬁem d1¥s ﬁhﬁ apldition r@f dhRS, to the cell

R&ditrhhods 96 Wstar rats were used
n?/éd{&elgfalé/ggs}tﬁ%iayame initial e was 16 a@fé alsor for l?‘oth

mal éhandes\ditl dakgpsin 3@)‘”&!—” Bndh @AYy ghhepces  the

cHtdtiAiBY Hedivig bEShlcdh pdhb@?ﬁ&ytlﬁaldafﬂe tﬁ!éﬁhhéttﬁetehﬁutlc effect
stinmul ation i ndex in doses %[nbo 1t? rﬂ
ofkd4 RS observed in vivo Is mediated by stimu atlng immune effector cell

cytolytic activity.

Example 17: Influence of U-KRS on immunological blood parameters in

vitro and in vivo

Materials and methods

96 Wistar rats were used for this study. The initial age was 16 weeks
for both male and female rats.

U-KRS and PHA were tested in a #Hthymidine test on T lyphocytes to

evaluate the stimulation index in doses from 0.01 to 20ug/mi.

Results

U-KRS stimulates different subsets of the haematopoietic and
immunological systems. In this experiment reticulocytosis is induced as a
possible sign of stimulation of certain stem cells or of general activation of
the erythropoietic system.As no changes in the absolute leucocyte counts
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U- KRS stinul ates different subsets of the
haemat opoi eti ¢ and 35 i mmunol ogi cal systenms. In this

wexpeiszsesit reticul ocytosis is induced as a poBGI/BPE04/002637

sign of stimulation of certain stemcells or of
general activation of the erét hr opoi eti ¢ system As no
changes in the absolute | eucd yte counts WO
2004/ 082698 PCT/ EP2004/ 002637 - oul d be .
caulfohs: demenstratedal} BEVp B8 A EIeT ety the 2RHamef U-KRS
ofify Bty AIStR@NErapeetibat iag., preopdisldcasione o tha different
dj sl ocation of .the differ entt subsets, happened in
St‘h?estse BRPPRRH N t%tsi AT YN conparabl e to that gai ned
i n Shieadatapaampantablevas tbaegainad i6 these expericiands ivgas seen in
opt 0sj's.. 1 .cel e 18: Inhibitory
VaLP ’e'@f:ﬁ‘,oc?ndbglgég%sﬁg (')'?/z;%labéﬁg Eélggr}.tpi genicity and
antioval bum n I gE anti body response in mce 10
Mat gt : i T idf imBhAgénicity and
hpa R e R B A
aptigvalbupBalIBF @ntitostyBIgseINSRiie &1CEL KRS was i nt r oduced
into the mice in the mxture with antigen (oval bum n)
and adlj uvant é%l L}_{? i nhi bited the sensitization of
mi c&atpEe| @RY Faeii9%ower anti- OA | gE anti body 15
r eSFeasabaing 6 qy-eaES dtoanit higan ovalbuced-ihdatedi sensitization was

tesiort roBAbRIS ARG F s EA b R ot UiREdbgs, introduced
intoetientigenincthe/ noicktoneabthriamtig@A) (dvalkumajtl yarecissljumesnt (alum)
tested het.er ol i i .
RS R e LR 0 s LA U A RO RS antivocy
résyatnsehanAlqurepse dnitigentipduted ihigtaning 1619 g smast cells
i SlePREh %*%hkbr‘ié/al.t@a\fiﬁ%zbf"!e‘iﬁit%td' g@”e.' @Ee WA QoG BSKRS on
rai sed agal nst native AN mce an I Xed on t he .
tiser faadigeoicitat ogasevalblmini fOAdt eifo] daeRRYIPEGA was tested in
heFABIdJINS pddtivd BatddcusSagtiladd@iPrdAKReaction on rats.

pre-treatnent of QA may affect 25 its antigenic
property and the ability to react with anti-QA |IgE
ant ifeegdirgs raised against the native |IgE nol ecul es.

Exanpl e 19: Effect, of treatnent w,th KRS.on earl
ot 3BpaPBalts Shaw TRTLHIHO2 Brabaret fibdte (P Rear et Y-KRS had a
dadreasiedt ghittl itotreapeniithraei-DA ilgE ardibeoelied r&i6ad/dgpinst native

every . other day for. six I '
Odo\‘/é'?i'B@teoﬂquf%%jcga 0 P%}Hggé[bzfo%gr%glgﬁpg"g Hhhetetdlogous PCA
rédabitiorisstTiad iresultd sUgBRSt whst $-KRBedrestrethmestedn@Admay affect

iq%g%rg{ig%ffli%ei)fog);e?%ﬁaltnd\?m!?lt?%aqttiil 'StéAtreBQP VWit o€ IgE antibodies

raised against the native IgE molecules.
Example 19: Effect of treatment with U-KRS on early osteoporosis

Materials and methods

U-KRS was administered intraperitoneally in a dose of 30mg/kg every
other day for six months to female rats with ovariectomy-induced early
osteoporosis. Administration of U-KRS was started on the second day after
the surgical operation. At the end of the long-term treatment with U-KRS
each rat was tested for the strength of both humeri and some parameters of

rat femur were measured.
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35 each rat was tested for the strength of both huneri
and sone paraneters of rat fenmur were neasured. WO

wQodneR26598 PCT/ EP2004/ 002637 -21 Results HBGEEP2004/002637

results show that the decrease in the nmechani cal
strength of the huneral bones and sonme changes in the
femur caused by ovariectony dkre prevented by the
six-month treatment with U-KRS. 5 Exanpl e 20:

| nf Rgewé® of U KRS preparation on influenza viruses

andththeshast &{dve fhatolhe dackeSsaunetie Machmnadal astdength of the
met hods 10 | nfl uenza ,vi ruses he AP

f / :
hypreiphbaese g weocwgfa-'aa*&e %ﬁna”fh %‘?éee@%o%?a“ectomv were
pFevesttbd bACties bix-mentlvecbdtmemt ouith dhkKRS.i ni cal materi al

and the strain 209P of S. aureus were enployed. U KRS
preparation of the series '290614. 15 Results This
st u@ixaomié i20ms Intfheneei of iR papparatieneeni ipfisienga i\grises and

t%_bg‘cﬂ?% ERISPALAIS Qikdyd the infected macro organi sm
i

uence is exerted through the stinulation of
sone el enents of the host immune systemdue to a

sec Bt hEHden of micro organisms or cells
i nf 2@%5{}5/% these micrao 20 or?%rlkivsms Exampl e 2

. 1:
Bi olsiienzia visesas of teg ARRGHEON D% SERincwere Gulinrad an1 0-day-
oYd hen er¥Biy@ist @l and methods 25 Virus of A type,
Port-Chal ners. 1/ 73 culture, antigeni ¢ H3N2. vari.efy. .
The E¢9lBaieEia RPRETATAR SHrENy Riea] G00 e Bhangae strain 209P
R B usUVERS ewsloy il SHaKRE (hreparadion ofnthdaskes ' 290614.
solution. Results 30 It was confirnmed that U KRS has

t he hanpering action upon the devel opnment of the
i nf ¢dsiiee process. Exanpl e 22: Action of U KRS on

effects qf iir a1 1.0 : rdsab§+iaRek RIS 6B AL? U-KRS
al AN gy &8'8‘;'%% ﬂ’oed%gg‘\}\%@{gftd.f %?'?804/ 0682658 "
pPEf4BRRO0HA/ hel6sacted macro organism. This influence is exerted through

the stimulation of some elements of the host immune system due to a

secondary destruction of micro organisms or cells infected’ by these micro

organisms.
Example 21: Biological activity of U-KRS with respect to influenza virus

Material and methods
Virus of A type, Port-Chalmers 1/73 culture, antigenic H3N2 variety.
The virus was injected at 1, 10 and 100 EIDgy per embryo. U-KRS was

dissolved de novo in Hanks solution.

Results

It was confirmed that U-KRS has the hampering action upon the
development of the infective process.

Example 22: Action of U-KRS on effects of irradiation

Materials and methods
CBA/J male mice of 16/20g body weight.
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Short-term whol e-body gamma-irradi ation of mce at

doses ranging from6.0Gy to 7.5Gy was perforned.
waeovgaosmpsn i rradi ation with the cunul ative doBeT/@P2004/002637

8.75 Gy was perforned using the CEGO device. U KRS was

adm nistered intraperitonial]ly at doses of 0.1, 1.4

and 5 12ng/ kg body weight.” Résults The ability of

U- KRS to m)difK the effects of irradiatjon was studied .

'n SbarFterm cehalst bedY HeSTIBUEEEARTOR GO BIFS rmd95e5 ranging
fldtn 1%.®|G{/kﬁo 589 \Aﬂé%lﬁeffermddt OLd)m\g;nergﬁeiﬁrﬁl@iation with the

survival rate o 1 e 50-60 % aat _.irradiatian LS
RIS DEo0 Of ) 78 BN Wb® SFT CRme, oy he A5 6P c}g@éie

Var yi-KBSt easgdesiagaistefed héntlaperiinialhyotati déseremfeOt he 1.4 and

ut c of irradiation. The main outconme of the

1%|né%/§§fb°s yu\évye@gﬂ-'t he finding that UKRS is capabl e of

nodi fying the effects of irradiation when applied in

bot B %ﬁspr ophyl actic and curative regi nes. Exanple

23: Efs ects of U KRS against jonizing radiation

Vat dheaalslian et KRS Jrodifedbe eifesthgifaradigiipreayas studied in
CHIENONRE LSPPEhe GbsAR aFttRERIragtroadar €292 mg/kg. U-KRS was

adenocarci nomas cell Tines. UKRS preparation. The. .. .
fean@dp IBFreaserRGUREY P! Eﬁ}Fv?va?'C%&}’ ggé&éd%a?t irradiation dosis
FEARCBEOD 85 I7a8y Wieh GioneffEBOM: Gha/ ddseMbf 7ThEyexpmyirmgethe dosage

tiges vverC[s 1, .3 and 24hh af&er V\A}iichquEe cells were
of bR atrlicith ot dapren ey phe Purcame st Aoy esh 25

mediThen wasn asltedmeRes ulhes préseliRStudgaismemg  fireting tthati W-KRS is

erenti al

dif i.nme- and se-depepdept.. re tionl .
C@PSE'&Q icfn%%'llf}"ngurt Fvaelgf)ec Igfoﬁga(ﬂ%tr'r%'ﬁ} Wurébc%ﬁd i both
proplegdatéstaad Grasivowedirdés.f erent sensitivities towards

U KRS with an up to 100-fold higher reduction of

cl onogeni ¢ survival as conpared wi th _ human fibrobl asts
f or EXample 23ubEffiesis ol -EKGGupra@nebpniximg epd@dionn02637
- 23 CLAIMS 1 . An alkaloid reaction product,
conprising at |east one al kaloid derivative obtained
t hr Majierielsaa@nd aretdrdsne or more al kaloids with an 5

al kyrgdt NGapiRBna, WEdI8tdtthn tldendesrcwirmys, aglioblastoma and

initially tertiary nitrogen i esent i.n_quaternary
PROFFRASAYIRNIRIRICIRS SfB?}fﬁﬂe?'i ga{ﬁgé PEeRR/F88en resi due

The effect of U-KRS on cell survival was tested at concentration
ranging FROM 0.2uG ML. The exposure times were 1, 3 and 24h, after
which the cells were washed with phosphate/buffered saline and fresh

medium was added.

Results

U-KRS treatment resulted in differential time- and dose-dependent
reduction in clonogenic cell survival. All four human tumour cell lines tested
showed different sensitivities towards U-KRS with an up to 100-fold higher
reduction of clonogenic survival as compared with human fibroblasts for 24h

incubation.
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or a residue originating fromthe al kylating agent is
bound, the residue preferably being selected fromthe

w@e@upswensi sting of a nmethyl, ethyl, and PCT/EP2004/002637

tris(1-aziridinyl)phosphine sul phide residue, or from
a part of tris(1 10 azirid|2¥l)phosph|ne sul phi de. 2.
The al kal oi d reaction produ accordlng to claim1l,
wherein at |east one alkaloid derivative is present
in the formof a water-sol Gbf\eM alt, preferably in
the formof a hydrochloride. 15 3. The al kal oi d

reacti on product according to claim]l
Tt he Anlallsplidirgastign P’@&@Fgoﬁ%m&”ﬁéﬂgo%%“%s?é‘ﬁtaq“g"’q?]
ddev i ebi4lasl URTdmRjhuGdction @i elhemtvhgraaalﬂmictldﬁ avigh an
several or all alkal oids 0
akilatintasents whd on s sfhEtes e ﬁ?tﬁgnmrﬂéyé‘ﬁﬁg%é‘ s
pﬁés@hl’fﬁn Hulberdary diben ébnvhivd, @Isl@ilf@\ﬂfdhﬂ@aé\él adiirogeg fesidue

orsﬁ)ypgﬁfufjorg&ﬁ%{ﬁ PO %YheC ﬂﬁ{/fa‘m\@' &§ent BTSN, the residue

oC opI n, ofmochél 1'donj ne, d
pefarakiy dreimg ; Sele@h@qi érmrenth@ greHew&rﬂSﬁémgLofsadP?m\ﬂee g an

| t fothisttl -
trggwcyzg |Hﬁ1%8ﬂ83§@|%e%ulngegflbﬁglu@ ?Bgrfzﬂrﬁ awﬁgrrtgclﬁ 0
az:lhldinxdknhqwhlrlﬁ(%'ﬁélqedon| ne, or methoxychelidonine is

present as a sole alkaloid source. 6. The al kal oi d
reaction product accordi to _an ai
25 ShouaiErieich aah BRSEE AGPPHPS dgirr e Wietbih 3t least
oHQ%I@&B&PdBﬂ@W@@ pﬂasfehomm thédogn mfpa eatsi-sbluide @falt

unr eact ed nreacted al kyl ating
pEgfertblYdRd Sé(t@é r\yglﬁ 8du§t s of the alkylating

agent. 7. The aI kal oi d reaction product according to

27,958 eyt b o RSP Ly ke
afidadaidng astellees’t ene falﬂm‘mrdhleregpoupﬁ thm BREY ChGidoniuRe Mairs L.,

p_rg ?%l{z]lg/ xjc:drg S séwr%o@r“él@%ﬁé.ﬁ’&dé’@f/ ERLEAHiOR23 us L.

pectrumin Fig.5 the mass spectrumin
Fi gures 7 and 8, and the eI enentary analysis in Table

4 8 g-r%”?lﬂblﬁ% %Qct‘fc?rﬂﬁ]?ddlfbt@dé@w@hgawaﬁydbﬂg dfoclamys 1 to 3,
one o al ns obt a in a

velestieite ihe @”ﬁ‘@/‘ddﬁe’*e&ﬁ‘:tegaﬁ?@ the Qr(?”fzc"'bg'gth(‘%RiPh&BHO‘H'“e
pHEFdpiAL éW?eplYW%ll@pr&Bﬁlnn&bM@dHe)hdoamH rsanguitaeiniedoni n

c@@w@{ﬂ?ﬁ%}f%g@?p%%ﬂs%r %%%n&%@ygﬁel?éoq{ Ré. to the

5. The alkaloid reaction product according to any one of claims 1 to 4,
wherein chelidonine, oxychelidonine, or methoxychelidonine is present as a

sole alkaloid source.

6. The alkaloid reaction product according to any one of claims 1 to b,
wherein the product further comprises at least one compound selected from
the group consisting of unreacted tertiary alkaloids, unreacted alkylating |

agent, and decomposition products of the alkylating agent.

7. The alkaloid reaction product according to any one of claims 1 to 6,
wherein the product is further characterized by at least one analytical
showing selected from the group consisting of the NMR spectrum in Fig.4,
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NO(l) LO1 CH3 10 wherein as a fourth ligand Rl to
the quaternary nitrogen a hydrogen or a nethyl or
we@btdwloszeesi due is present. 10. The chel i doni n PCT/EP2004/002637
derivative of claim9 in water soluble form
preferably as a salt wth a strong acid, nost
preferably in the form of afﬁ@?drochl oride. 151 1. A
process for the manufacture of an alkaloid r act and the
the bolispeelstmisdFidi b E18anasE SPEFHMNSIH ‘g%r)es;?e 80?
{e‘?ﬁ&rﬁﬂa?@ aflalisié ¢ T@BRI1.si ng an organi c sol vent and at
east one alkaloid having a tertiary nitrogen inits
chem cal structure and an 20 al kyl at i ng agent,. and
gearr wnnglkeuiud &éa@ﬂldnylp&idlm‘t aazacdingntcogny @a@twﬂn@latm% Tato 7,
one al kal oi d I ni. b® t he
Obfeéggwge Not PEREESS g%sﬁﬁ']ljégj hg%?zlgﬁ%,gﬁ%lggpﬁg\?v #orzr?t' he
formati on of at |east one reaction product wherein
gal kyly &ﬁ&%cﬁ'ﬁﬁ%ﬁ v@hvtehﬁ‘vﬁe‘?éﬁw' ﬁfeyné‘tldféﬂlypb@cﬁfr‘rfgplﬁéllldonm is
thus conver he tiary. nitro I n
PCRERINGTiN & guatqrn@mfor%amof&'ﬂ R0 tth rﬁuhate%%nfoforma (),
reacti on subjecting theH(gsuItl ng reaction mxture to
at | east one washi ng step w.than aqueous sol vent or
water, to renove water-sol G oungs present in
t he reacti on m xturea e t he washed
reaction mxture tg BT N rong acid in
gaseous or liqui@“to erably wi t@ gaseous (I)
hydr ogen chl ori dg or 5 ‘dcq;{%en chl oride sol ution,
for converting at TE&hst oneRfemai’ni ng reaction
product into a water soluble form particularly a
wat er - sol ubl e salt. WD 2004/ 082698 PCT/ EP2004/ 002637
witGreliZas BNRoltRGigaad &1 b shenqliztevnereinitrogers agp/drpgen or a
reaction rodué&ﬁ recigiéates during or after the
meEd REFENY 155! PiRePsafter the precipitate is

separ ated fromthe organic solvent, and optionally
urt ?lﬁ\_? l'l)%lgdgoggf ! g’lgs{l% %‘rﬁin}’n @Sl'émn\giv\ﬁérg?&ljﬁlesmr%e'Br%ferably

aa|é<}s‘lalatwtth a eatohgcncm,smogamweMablmlnaltheeﬂoelgmapfsg hydrochloride.
tenperature, in particular at the boiling point of the

solvent. 10 14. The process according to any one of
1c1| ai s ptacess 19, theharasiufiaeiure @fsan alirdoi Ql leaFeg product defined

qi%ﬁ{lﬁ é&nbh@m‘@;erb Cheiidoniummajus L., preferably a
a) providing a reaction mixture comprising an organic solvent and at least

one alkaloid having a tertiary nitrogen in its chemical structure and an
alkylating agent, and carrying out an alkylation reaction by reacting the at
least one alkaloid with the alkylating agent in the presence of the organic
solvent, to allow for the formation of at least one reaction product wherein
alkylation occurs at the tertiary alkaloid nitrogen thus converting the tertiary
nitrogen into a quaternary nitrogen;

b) after termination of the reaction subjecting the resulting reaction
mixture to at least one washing step with an aqueous solvent or water, to
remove water-soluble compounds present in the reaction mix;ure; and

c) subjecting the washed reaction mixture to a treatment with a strong
acid in gaseous or liquid form, preferably with gaseous hydrogen chloride or
a hydrogen chloride solution, for converting at least one remaining reaction

product into a water soluble form, particularly a water-soluble salt.
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of several or all alkaloids of Cheiidoniummjus L.,
is used as an al kaloid source. 15 15. The process
wa@ewargiepgy to any one of clains 11 to 14, wherBCTYEP1964/002637
al kaloid is selected fromthe group consi sting of
chel i doni ne, protopin, styLz al [ ocryptopi n,
honochel i doni ne, sangui nari chelan1d|ne
chel ami ne, L-sparteine and oxychelidonine. 20 16. The
process according to any one of clainms 11 to 15,
19her ghs pedddsd ot aca;momylchwlhied@ni fre, step c) a reaction product
nethox chelidonine ig applie o] a |l o
PEgSipItat esz5dli”7ng The 1?CSC:eghse ag(?%?raﬁ%ﬂ'? k/\ﬂth lalé% K/\q?ereafter the
pr:écapnstelistseﬂa(fatemefrmnntmmeorgalniqlmlvw ag@momtso@allv further
0 t eferably a cytotoxic
pﬁaﬁ F;%%&%ﬁhLM%?g(h gnggéﬂpgpﬁ% to anyyone gf cl ai ns
11 to 17, wherein the 30 alkylating agent is water

180! ukhg Pfoc%%gogp%?zﬁ%s' Nt0 opef 21 \SIRérei &he CARPRARIMN $eaction is
upon con

act with water. 19. The process acc
camijechret ot elpuatesd femperatyre, V\!ﬁeP%’B‘ Hedl § g’rﬂd' ggpo'”t of the
sSRlevent facilitates or contributes to the aI kyl ati on
reaction and 35 preferably is selected fromthe group
consi sting of nonochl oronet hane, di chl oronet hane,
14| CWh@fﬂﬁebbﬁaecomm)wIamnyommalhe:lalmschll dooks hahereincat least

tr| or pet han 004/ 8 698 . P 00 4/

00f A8 PLRSEEE T3 A0B T e AR BB L1 BYET Y 5, Txture
ot Sevahgraridll alkeloids bf/l(}ﬂel//dgnagnmnaﬁus L., is used as an alkaloid
tri s(l aziridi nyl) phosphi ne sul phi de (CAS 52-24-4). 5
S94"C%The process according to any one of clains 11 to

20, wherein the reaction product conprises at | east

18n€ %%@gségkgﬁh‘?ﬁ%ES UMV B %Q:‘I‘Qmsc@mstbs‘fdf N@hefein the

chel i d oni né and net hoxychel i doni ne, .
alitmioidiin setegtad ePoilnedNea® conpisling ﬁ’ér%'eﬂijt)i“'ﬁﬁeﬁr%w

st 0}54?4 Ao @BpiP UidrRot hArithine BsdhlliRgdie F &fdIsmeding, a
re3| due originating fromthe al kylating agent i's 10

chelamainet IﬁegﬁaéEQ'H%l@”Hr@fVé’r}%Plﬁ?nm ng sel ected fromthe
group consisting of a nethyl, ethyl and

tris(l-aziridin h|ne I ere 22. The
151 oo The ocse s PEGORIGRY aneot BRI rST Wrts afperdih
chéiié&ﬁineabbd;/bhldalmdr)lMOnSrpMembosmmsmd@ameslsusmjleaisas hesole

aﬂ!alfgildast,c;unr eagent and wherein said

17. The process according to any one of claims 11 to 16, wherein the
alkylating agent is a physiologically active agent, preferably a cytotoxic

agent.

18. The process according to any one of claims 11 to 17, wherein the
alkylating agent is water soluble or decomposes into water-spluble

components upon contact with water.

19. The process according to any one of claims 11 to 18, wherein the
organic solvent facilitates or contributes to the alkylation reaction and
preferably is selected from the group consisting of monochloromethane,
dichloromethane, trichloromethane, monochloroethane, dichloroethane and

trichloroethane.
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15 residue is a part of said al kylating agent,

optionally a deconposition product fornmed due to the
woe@ansmpst W th acid. 23. Use of the reacti on PCDEPIN4/002637

defined in any one of clains 1 to 10 as a drug or

medi canment. 20 24. Use of the reaction product defined

in any one of clains 1 to 10286r the manufacture of a

pharmaceuti cal conposition for the prophylaxis or

treatnment of a disease or bodily condition sel ected

2br OmThF%rgbef,@g@@dSkfdiﬁg jrt@gmyoéne/'gr ienaimsf e$ttb0m, wheeasn, the
mrunol ogi ca uncti.on t [ j
VR saraerbls TR oBE A RRs shihias JCas, PR 4™

wherein the disease is selected fromthe group

2550 IR ASsREn BT 5 SARRL SRR 510 JQTRHERoin i
reardian ppodtidpmmapiises ablasss oneptorepeynd selected fremithleegroup
cSR5BERY! SF chelidonine, oxychelidonine and methoxychelidonine, wherein
said compound has a quaternary nitrogen atom to which, as a fourth ligand,
a hydrogen residue or a residue originating from the alkylating agent is
bound, the residue preferably being selected from the group consisting of a

methyl, ethyl and tris(1-aziridinyl)phosphine sulphide residue.

22. The process according to any one of claim 21, wherein tris(1-
aziridinyl)phosphine sulphide is used as the alkylating agent and wherein said
residue is a part of said alkylating agent, optionally a decomposition product

formed due to the treatment with acid.

23. Use of the reaction product defined in any one of claims 1 to 10 as a

drug or medicament.

24. Use of the reaction product defined in any one of claims 1 to 10 for
the manufacture of a pharmaceutical composition for the prophylaxis or
treatment of a disease or bodily condition selected from the group consisting
of viral infection, cancer, immunological dysfunction, metabolic dysfunction

and radiation damage.

25. Use according to claim 24, wherein the disease is selected from the
group consisting of allergies, osteoporosis, skin tumours, influenza virus
infections, rheumatic diseases, scars, postoperative wounds, epilepsy and

multiple sclerosis.



