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*159159* Canpt ot heci n derivatives i

Technical Field The present invention 0 the |
field of nmedicinal chemstry, specifiMWﬁM@MﬂﬂNMﬁ '
canpt ot heci n derivatives that have an -
activities and are soluble in water, thei¥%8es and
the pharmaceuti cal conpositions cont ai ni ng the sane
derivative Technﬁﬁ ro nd Ca heC|n
(abbr ovi at LARIPERHIGEID ivVes Fuses
1966, 88, 3888), which was extracted and |solated
fron1canptotheca acum nata by Wall et al. for the
first tinme, is a pyrrole[3, O \\ N\\j10 ~.., O
Tﬁdﬂ]ﬁﬂlﬁﬁﬂlne al kaloid with the structure of HO. It
|s a pentacyclic structure with an S-type chira

Blenflinb 0RO e‘i’eﬁé ttb e ORellf 6 nke la é?rﬁgwespemﬁcally to new
Ira

str cture near 't h center.
campt§@ABHh AeAefives s hﬁﬁ’é &rﬁitﬁ‘mbh@dtﬁﬂ%dtan@ a@cf f;(ﬂﬁEle QR WA thef uses and the

cancer, rectal cancer and the like, its clinica
phannﬁ&!ﬂﬁﬁz[l(tbrrlpﬁsﬁlbm domchilag shessamefdetivatiyeeor sol ubility in

wat er and toxic side effect. An intensive research has

been made on the CPT nol ecul ar structure nodifications

Teehnieal Backeroundger i vatives with higher activity and

| ower toxicity. Accordingly, a |arge nunber of CPT

R?P(QH&@I%(aWbIeQ i28QCH &1 RGERaAGVE AR e@he?ﬁ{ @o%e% bé& %8 3888), which was

while, it has been found that the antitunor
extracR@tand li$olat6@ froRecipIoME QL adinihdv YAIWEIl BPala fsitthé &Rt @ime, is a pyrrole[3,
group at the 9-position of 10-hydroxy canptothecin.
For exanple, Topotecan comercial |y available at
present is such a conpound“*tﬁT/RE‘tbﬁnDn i nor gani c
bases and organi c bases, abtheugh™cPF ‘®onpounds are
4-b]quandiimk aillddoid wWithethe stradttee dfave poor W& ér - siilisibipkntagyclic structure with -
Generally, there are two schenes used to solve the
an S-typet einral seterbat| the QOmogilgibenm Ring B and @ lactinesthucmireanear the chiral center.
wat er - sol ubl e group which can be salified, such as
AlthO% qaeﬂpt@mfpéas qeﬁﬁl@ theapeupe e@%ﬁw&?ﬁfélc capeer TEpak @agss and the like, its
e ot he

cinicd FesSHHER ST TR E AT i PR GBI o BT e S efect

di ssociated in vivo into the CPT conpounds, and
An intensive research has been made on the CPT molecular structure modifications to obtain

CPT derivatives with higher activity and lower toxicity. Accordingly, a large number of CPT
compounds with good effects have been synthesized. Meanwhile, it has been found that the
antitumor activity can be enhanced by introducing a suitable group at the 9-position of 10-hydroxy

camptothecin. For example, Topotecan commercially available at present is such a compound.

Unlike common inorganic bases and organic bases, although CPT compounds are alkaloids,
their salts have poor water-solubility. Generally, there are two schemes used to solve the water
solubility problem. One is to introduce a water-soluble group which can be salified, such as amino
groups, into the CPT compounds, and Topotecan is such an example. The other is to introduce a
provisional water-soluble group which can be dissociated in vivo into the CPT compounds, and

[rinotecan (compound 4, CPT-11), a water-soluble CPT drug, is such an example.

*ACTION*




I-ri notecan (conpound 4, CPT- 11), a water-soluble CPT
drug, is such an exanple. 2 0L1L L L EL HE L1 11|
Il *ACTI ON* During screening for antitunor drugs,
surprisingly, the present inventors have found that
’ al- y. i ntrkoduci ng. | r alkyl, to
ch SRR P B AN SRS B o it e
Comp({llll,ﬁg% ?%C&‘l'ég fﬂ)g?l}ifr&ﬁégcugiolg\%‘gggﬁleg@g% ?(’)4136? Y)‘fé?@f q (ﬁ‘fg?& ;/:%ar?iptothecm (as
repres&iEs by tthé €slldwing ey IBNGRREInaRT ROHYIRUR)alliAVE,-C, branched alkyl, or
excel l ent antitunor activities. Anmong these
C;-C4 elbmpobstitsted syrtey dravyeandor ehlism group phaeentéliznefiitéoimsr snivities. Among
solid tunmor xenografts in tunor-bearing nude mce and
these Isogperndsh esoase dtave  £xrgllents thersnenapyefiferti ot isnbdt tumor xenografts in
rospect of  these .  conpounds, for further devel opnent
tumor%garg}gt pqqgnxafceoqngglg_ghqr ergpeytie) indicos, therehpy Npdicatipg thgoprospect of these

[ ver. he ¢ ounds represented by formula |
compdyndd fof RHTReF ey TRTE Ry o1 BBF B8 bt |ty T veter
Di scl osure of the Invention Therefore, an object of
the present invention i*s to provide new canptothecin
derivatives with hegh antitunpr activity and good
solubility in water, [based oq 't he conpounds
represented by the above fornyla®ll. Another object
of the present invention is to provide pharnmaceutica
conmpositions conprising the above canptothecin
derivatives. Still another (tbj ect of the present
invention is to provide uses of the above canptothecin

H?)?Vrglg%/ra I ;/c%glpfogrquprgglﬁe)gernltergigoyafonrr%gfacl13QE{)] Ela\f/eotlile tplrjor{)?ém.of poor solubility in

water.

Disclosure of the Invention

Therefore, an object of the present invention is to provide new camptothecin derivatives with
high antitumor activity and good solubility in water, based on the compounds represented by the

above formula II.

Another object of the present invention is to provide pharmaceutical compositions comprising

the above camptothecin derivatives.

Still another object of the present invention is to provide uses of the above camptothecin

derivatives for preparing a medicament for tumor treatment.

Still further object of the present invention is to provide uses of the above pharmaceutical

compositions for preparing a medicament for tumor treatment.

The present invention provides the compounds with the structure represented by the

following formula I, their isomers, enantiomers or pharmaceutically acceptable salts.



Still further object of the present invention is to
provi de uses of the above pharnmaceutical conpositions
for preparing a medi canment for tunor treatnment. The
present invention provides the conpounds with the
structure repregsented by the following fornula I,

t heip Tsoners; enantioners or pharmaceutically

accept abl eOsaktsw 230~ IN- ' ~OHH¥ i |
Wherein B ils_H .G -IC4 al kyl, C1-C4 branched al kyl or

G -C4 al kyl sub§tituteE§by‘hydroxy and/ or amino
group. In particular, R fmy be a hydrogen atom
net hyl , ethyl, propyl, allyl, butyl, and their
possi bl e ijsoners, for exanple isopropyl, isobutyl; and
hydr oxynet hyl , hydroxyet hyl, hydroxypropyl,
am nonet hyl , am noet hyl, am nopropyl and the |like. The
Whereanx &b ¢ OFCi dikyls &), o jbnarcired alkyl oald)\Ciaticeplisshinged dY thydroxy and/or
. are salts which are formed of the basic am ne group
aminocgroyhdn panievlag\R1 nggyoea hydrogehatent; miethyhethyl Qprbgydr alky, butyl, and their
..group and pharnmaceutically acceptable inorganic acid
POSSlbger PGSRy ¢ fakci erample d99pEpybal isebuidn Aake hydoxpmagsl, hydroxyethyl,
soluble in water. As an, exanple, the inorganic or
hydro SRt B RiEingL o G APD P g e Bl 1 ¢
aci d, phosphoric acid, acetic acid, trifluoroacetic

Tae ieflarfiplet OF tHeUiPpRirRReSdhT PR e pRbletaltPhRf S hoh 4rBSormed of the
conmpounds of the present invention are as foll ows.

basic dfing (gddup of the piperidyl group introduced at the 10-hydroxy group and pharmaceutically
- pi peri dyl pi peri di ne) car bonyl oxy) - 9- met hyl canpt ot heci n
~ acceptable inorganic acid or organic acid, and these salts can make the drugs soluble in water. As an
0-((4'-piperidyl pi peridine)carbonyl oxy) - 9- et hyl canpt o
exam ché]gq( Hl’orgpanPc or or)éanplc gmds can bz: hydrochl%ric a>c/1)d, sulphur}/c acjgp phosphoric acid,
acetic %%H,ét%i?lﬁbgagéet{cl a%}g (Prl tgﬁ{lcl)r%lmr(]eﬁ)a%gsru?f%g%l a(():g(dy )-9-propyl “C.a_rrpt
10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9-al | yl canpt o
Ptdi&ably, the compounds of the present invention are as follows.
10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9-i sopr opyl ca
10q6¢404piyecidmitpiperidine)carbonyloxy)-9-methylcamptothecin;
10-((4‘-piperidyl I peri di ne) car bonyl oxy) - 9-n-butyl canp
19-4¢dnwinesidylpiperidine)carbonyloxy)-9-ethylcamptothecin;

10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9-i sobut yl cam
194 @t tpgeridylpipetid{nedarbonyloxy)-9-propylcamptothecin ;

- pi peri dyl pi peri di ne) car bonyl oxy) - 9- hydr oxynet hyl canpt

104 (@eiperidylpiperidine)carbonyloxy)-9-allylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-isopropylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-n-butylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-isobutylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-hydroxymethylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-hydroxyethylcamptothecin; or
10-((4’-piperidylpiperidine)carbonyloxy)-9-aminomethylcamptothecin.

The compounds of the present invention can be synthesized by the same method as that of

synthesizing Irinotecan as reported in the prior art. These methods have been reported in many

references (e.g. Chem. Pharm. Bull, 1991, 39, 2574).



10- ((4' - pi peridyl pi peri di ne) car bonyl oxy) - 9- hydr oxyet hy
| canpt ot heci n; or
10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9- ani nonet hyl
canpt ot hecin. The conpounds of the present invention
Thedplldeingywo helsinzasdllimyratenbe spariicsntiede asttiddat Indfcheme 1, pyrrole[3,
synthesizing Irinotecan as repprted in the prior art.
These net hods have beem L&perﬂed«bn many references
(e.g. Chem Pharm BuILy|/991%)3g;\2574) 3 The
4- b]qu%lhgvéftll&%lﬁ hhseéhﬁnnﬁg i 11 Ustr atg' t e Sé;af%d w% phosgene or solid

I'C ne n Schene 1, pyrr

phosgéihel tb'obtdin arChdi] bhigtitie ebrpeund| &alfRétdaref theh thefobtaidtdackiQhloride
is reacted with phosgene or solid fhosgene to obtain

compoyipd £d§ reagier dyithyiperstpiarridiae (rompopad 7) eridbtainéie abjestive product.

obt ai ned acyl chloride conpound 6 is reacted with
[Sehepey 1]dy! pi peri dine (conmpound 7) to obtain the

obj ective product. [Schene 1] R rR OHONI O
CoClz d\ O~ NO / NOO/ N HO Compoundé HO CNNH
Corrpora‘ﬁ'd’? f I%l O N0 'l NO ON O HOIn Schene 2,
pHm- ' [ Ldine is reacted[%Ath phnsgene or solid

iln &R% chitgrof ¢ g awi de

conpound 8 at” f#+st, and tRen-tF 1 9

chloroformic aci d anide conpoungm%mhs mea¢ted W th

p 4-b] qu i ne al kal oi hene 1 to
ogI;hT<jj%BC@bpe@l(;fi\(gfpduct R

In Scheme 2, piperidylpiperidine is reacted with phosgene or solid phosgene to obtain an
chloroformic acid amide compound 8 at first, and then the obtained chloroformic acid amide

compound 8 is reacted with pyrrole[3, 4-b]quinoline alkaloid in scheme 1 to obtain the objective

product.
[Scheme 2]
{ CNH cocl, ¢ —C /u\m (\/ C
Compound? Compound8

Both of the above schemes use the common organic synthetic reactions. Referring to the
related documents on synthetic reaction, an ordinary skilled person can carry out these reactions.

For brevity, the detailed description is omitted herein.

The pharmaceutically acceptable salts of the compounds of the present invention can be
prepared by the conventional methods. For brevity, the detailed description is omitted herein. It is

possible to form water-soluble salts according to the chemical property of the compounds of the

present invention.



[Scheme 2] /~/~ ORL O CNNH COCl2 CNNJLCI _CNUO O
Compound? Conpoun dB-/ I1O1 / NN O HOI Both of
t he above schenes use the conmon organic synthetic
reactions Referring to the related docunents on

e lﬂ?&%hl‘: dn®Mals I%rvfidegar Y [:g]lérm!l utr@aﬁr S%gié)f)glp 1py, comprising a

out ese reac FSr IOFevis

therapg@t%,(‘all?' P frQRvE San%ﬂntt t(ﬁdt}fée hGIV3- chHEOLﬁllaaEﬁHiCae %1‘1\9&% b¥al pharmaceutical
acceptabl e salts of .the compounds of e present

adjuvdnaVEIRd i*effeceiad ab@untdrie AR aehobivt <5ﬂ1ﬁ‘1e%ﬁ‘}p©ﬁhrﬂ @RAlis enough to improve the
nmet hods. For brevity, the detail ed description is

diseaserronditidn hed eioes nott producepeseiedide ¢ffect Tie wafeeands effethive amount of the
salts according to the chem cal property of the _ _

compRUSHSISDeRs ovf  thpspecpieemitidng veelt asage, bp iphtexfghe subrect, therapeutic

venti.aon al so provides a phar maceut i cal conposrt
mdwaewﬂrgrlﬁ@aten o r SHYEFHa i e ey eclate dhvrarrand s like. The said

S R T R N E—
accept%QIW” trﬁ]@ﬁg} é)gig gd?grg?rjg 30911 | B0 idt rg}ellclpg E:?@% oL excipient(s) which

condltlon an pro UCG severe s

- is/are BhRati@f6r A0Maf HeRfpki MR ARBURLVOENLRE p&ﬁggﬁﬁngld#lgﬁqe@stOXIClty The

on the specific conditions such as "age dy wei

“compatibilsyibhee€ih mdahe tabaohponerit o ileadonositiad Fhi bs bleallédéhe another while
route, course of treatnent, any other rel ated therapy

the phamamldenamlk @ctidthef #wi @mmluad o thie clebreagtidustaidusly. Some examples of
i ncl udes pharmaceutically acceptable carriers, and the
the ph aﬁﬁ%ﬁﬁﬁﬁ@é& Jesaptpble G&E@éf;)ta&?owc ardei (érwh AB ZHISoBh Suglose, lactose, etc.),
solid or

starch (30, LD Sl SRS Bt Do EHHSE G iy iy dsuch as sodium
carbo@ﬁr%tl@ﬁflulg eng ﬂgf%y%glrlulgye acgﬁiulgg]eog hat!: oM %ﬁ%n% alh%e cellulose, etc.),

erelrn nmeans eac

acrylid ﬂ%§1n§%6391%1 polpatrean, P& yPlisRd sdRNE 148 U&%l’, Wiyio ?eth§l@§e monostearate,
T Cankot

p arnacodynanrc action of thé conpoun

gelatirg estlicaaged dtati) \steatis lagid, Meﬁmr@éaeae Oéalcrhiﬁesulfate vegetable oil (such as
pharmaceutically acceptable carriers are sacchari de

soybeqns gidhsesame loilc peanut 9ilc pbge oil] etc)oBalscetan be emsdsifierh(such as Tween®),
(such as corn starch, potato starch, etc.), cellul ose
wetting agent{such @s p%pm\;@gqu%ﬁtea,sp gsérg;zgh{such as dlbutyl sebacate), coloring agent,
| ul ose, sodrunreth&lcel

flavou i AR e OGT e P A p G SiPBFTI NGe @ is: ThE Ehojoe of the carier

used in the composition of the present invention depends on the administration mode of the
compound, and a person skilled in the art can select the carrier which is suitable for specific

administration mode according to the prior art.

The present invention also provides the dosage forms of the above pharmaceutical composition.
The dosage form may be suitable for oral administration, intravenous injection, intramuscular

injection and the like, such as powder, tablet, capsule, etc.

The compounds of the present invention have anti-tumor activity, so the compounds of the
present invention and the pharmaceutical composition containing the compounds may be used to
prepare medicaments for tumor treatment, and further to treat tumors, and also can be used as the

intervention therapy of the tumors.



acrylic resins, sodium pol yacryl ate, pol yvi done,
pol yet hyl ene gl ycol, pol yoxyet hyl ene nonost ear at e,
gelatin, silica gel, talc, stearic acid, magnesi um
stearate, calciumsulfate, vegetable oi | (such as

]Slf%ycgfrgigufg&agnof tﬁ@é?ég'?nstq#lézentlgg Jia, c?dd Wee%? S? 1vity ar} %OLLg)ility in water.

The cé@B6linds Tede@8I &R Prasprd s afp cﬁ:%lt)ﬁﬁ]%ﬁv pl astici zer
(such as di butyl sebacate), col oring-agent,

flayoqung agent, stabilizer, preservative,
Desexiption e ﬂtﬁmngand the Iike. The choice of the
carrier wused in the conposition of the present

nventi on on the adnini.st.rati de .of the
R o’ SRS B el b i dUb PRk isg) sipercoiled pBR322
relaxatifg carrier which is suitable for specific
adm ni stration node according to the prior art. The
present invention also provides the dosage forns of
Rige shbwes ehepdmai-malelndd eaistanonpirhé CPOW actilBencttdoage f orm
nay be suitable for oral adm nistration, intravenous
jecti intramuscul ar injection and the Iike, such

%6‘%&3‘& heteéB?ré‘Pemélatﬁ‘g'[ﬁ‘P%““Ce?f@C‘ PhEPdohps dwimangectaheancer HCT-116

[ hvention have anti-tunor activity, so the
xmugﬁﬁﬁ%ﬁﬂ%a% Mo t he present invention and the
pharnaceutlcal conposition containing the conpounds

Rigy4 Beowss 6 &xperiRieBRAfIRrafRUti€ 2MREE 5 TPT-4 BB uman lung cancer SPC-A4
treatnment, and further to treat tunors, and al so ca

'xenogtreftsuseddeamldehe i ntervention therapy of the tunors. 5
The conpounds of the present invention have good

i = ivity and solubility in water. The
ESB%%B gg”%@Vé“%?H l'Ient prospect in drug devel oprent.
Description of the Drawings Fig. | shows the CPT-4
P&Sﬁdx’éﬁomxahqilést e inhibits TOPA - nedi at ed supercoil ed
pBR322 relaxation. Fig. 2 shows the anti-nultidrug
resi stance of the CPT -4 active netabolite. Fig. 3

PeepavationExampde 1 nent al t herapeutic effect of CPT-4 on
human rectal cancer HCT- 116 xenografts i n nude m ce.

b ri.mental rapeu ffect of .
P'éb%lraﬁoﬁ‘ H? m lgg %Ilperp(ﬁ' lﬁsrlgmgr\_gér ﬁ h (?g?l lfignptr??linﬁfblgCPT-@
m ce. Enbodi nent of the Invention Preparation
Ciemarh €5.25 equivalent weight) of piperidylpiperidine chloroformic acid amide (compound

8) was dissolved in 70mL of dichloromethane, 10-hydroxy-9-allylcamptothecin (1g, 1 equivalent
weight) was dissolved in 70mL of anhydrous pyridine, and then the above dichloromethane solution
was added into the anhydrous pyridine solution under cooling condition. After the reaction was
completed, the solvent was évaporated under reduced pressure. The residue was subjected to silica

gel column chromatography, and 1.25g of CPT-4 yellow solid was obtained. "HNMR (DMSO-dp)
(ppm) : 1.01 3H, t), 1.58~1.90 (10H, m), 1.80~1.99 (2H, m), 2.89 (4H, b), 3.09 (1H, b), 3.71 (2H,
d), 4.45 (2H, dd), 4.94 (1H, dd), 5.11 (1H, dd), 5.14 (2H, s), 5.15 (1H, d), 5.66 (1H, d), 6.00 (1H,
m), 7.47 (1H, d), 7.65 (1H, s), 8.11 (1H, d), 8.51 (1H, s).

Preparation Example 2

Preparation of 10-((4’-piperidylpiperidine)carbonyloxy)-9-ethylcamptothecin(CPT-2)
6



Preparati on Exanple 1 Preparation of

10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy)-9-al | yl canpto
t heci n(CPT 4) One gram (1.25 equival ent wei ght) of
piperidylpiperidine chloroformi c acid am de (conpound

%o ﬁ@lg} gl.)l(l?/ gﬁqn an57 Q@W%qélg%e(f%}fgrpgﬂperﬁﬁl R}g?réch?e chloroformic acid
amldeV@bﬂPbﬁnd’@Swéi' (ﬁé@lv\éﬁ th VG}nLQ%lcﬁforé’tﬂgt}‘x?ﬂeo Y§- h@Mfo‘xg wﬁggaamptothecm

hen t'he above di chl oromet hane sol uti on
(1g, lieqhivaleheweight) AR dsssplved i 7@ S of bﬂhy@l‘bu@@’ A8in€ OMdi tA@above
condition. After the reaction was conp eted, the
dichlog@hetbane mal(mmscnddtcémtmﬁxéenhycﬁdummdlcbmmr@ unfBecooling condition.
resi due was sub{ected to silica gel colum
After gherereiion g?aaﬁﬁylp e4gsld the, spbignovasarVRpdraied] under n;duqed pressure. The residue

was s@y%@q tgd;ll Cf(ﬂq W%Mgt%gE%qﬂ 24@0@%Pr gge lgyv solid was obained.

'mw@g?@w@b@)@ﬁr@ d&) téath, 1(%(3@) PR, 9@%9311 ;i 8%~16® (2H, m), 2.89
(4H, té 3.5% (% b863 ’Q_IP(%;Jq]; 4. %5'?2& dﬂ% §41(2Eﬁr, eg§r1 ést7(|1?15dgsaér$p (1H. d), 6.00 (1H,

m), 727 E’H@R@r‘ﬁm PrH,h, 8.11 (1H, d), 8.67 (1H, s S)o
(4 p|perldylplperldlne)carbonyloxy) 9- et hyl canpt o
theC|n(CPT 2) 6 Zero point nine five gram (1.25
Preparagion dixampleBt ) of pi peri dyl pi peridine chloroformic
acid amde (conpound 8) was di ssol ved in 70mL of

B RO mpe MR ey i R hprh i mpouitein(cPT-3)

anhydrous pyridine, and the above d|chloronethane

Girel grhrh @0.28@Guikaldadweighg of b?eﬂﬂﬂﬂﬁeﬂuﬁle RUIorstoRRic acid amide (compound
sol uti on under cooling condition After the reaction

8) wandissateatipinetled, of dichloainweirneydd-hpdrappOaireplylcaitisidthecin (1g, 1 equivalent
reduced essure The residue was subjected to silica

weighgeyasdissatvsd éhy ks grlayshigus pymidine, zﬂrbthsfabo)wrdlclzloymhdthme solution was

solid was, o alne 1.01 (3H,

added 5nto iheZ@n.kl oug Pyrlq_lnSSSPllgﬁ)gm(DNpS.é} degolq}g 8@11:dgg)n( ernfﬁhe reaction was

compl%tg? 9thg (séllz,e?tb\%r_ﬁs %aggrg{e%gm(iir lzg]tiu(ge)dzp]f%s(s 8'%2: I‘r_f:su%be wa<6§ sgl%lectcd to silica
gel co(u)]mrHcHromatOf?ap‘w, 4ok Hl?Q})f C?T%ye(ll’]o»\Hs?lﬁi) wa%oﬂtgnngc} BINMR ( (DMSO-dy)

s). Preparation Exa reparation
“’thﬁ) L@ b BAY il per 2t awy L &PBbRY By d- gé)ﬂl);?yl(%]é{nﬁ?? 2.89 (4H, b),

o0, SREEHOUCTT 3 4 OTAT I s, equaal 20t el g, o 00 . m
747(%% §6g§ﬁigb§fgb dégg%gﬂﬁfpl hkgg?nﬁtggﬂsvalent

wei ght) was dlssolved in 70mL of anhydrous pyridine,

and t he above di chl oronet hane sol uti on was
Experimental Examples

The following pharmacological tests were performed by using the above prepared compound

CPT-4 of the present invention.

Experimental Example 1 Inhibition of "fOPO I'in a cell-free system.



added into the anhydrous pyridine solution under
cooling condition. After the reaction was conpleted,

t he sol vent was evaporat ed under reduced pressure. The
resi due was subjected to silica gel colum

ﬁ%{ ain ed‘ggéa%ﬁer?%%%%%?felg%xoé fg%lifls ((%\évg-]_FrS%%eljdd tom@eitzthe effect of the
CPngﬂﬂvet&etagolff@ oh '1%1?0 rﬂenz%mggcl a&gzli( Hl t}{ﬂ csli‘- fr?Q %_ftgﬁ)(l:lg 1, wherein,

RLX: 4eldked DNA; B9): su§erlé|1hﬁg N &), ,thé5CP5 4( éctiHe ribtabodit®©Bould ikhibit the TOPO
d), 6.00 (1 H m, 7.47 (1H d), 7.65 (1H s), 8.11
—med@z_fmﬂ supercofied DNA Hlaxs)ion. Epenhibitivhadf thex@RH4emtivé metabolite was stronger
fol l owi ng pharnmacol ogi cal tests were perforned by
than tH&i TOCP e TEDOYR Pt R A SNBTPQﬂhedacUQD etgbofite b finotecan) at the same
_ present invention. Experinental Exanple 1 Inhibition
concetatibg®O | in a cell-free system 7 TOPO |I-nedi at ed
supercoi | ed pBR322 rel axati on assays were used to test
the effect of the CPT-4 active netabolite on TOPO
nzy.nat i CtIVI y..In this, cell-free system (Fig. 1,
f&ﬂ?&?‘&?eﬂ“ﬁ ‘?%L 2 ARStTRRRL-HEOTACNIY o | i ng DNA), t he
CPT-4 active metabolite could inhibit the TOPO
I - medi at ed supercoi |l ed DNA rel axation. The inhibition
loBulferyl chqdaming & (SRSB)rproigbobtainingrassayst wenegised te Metact the inhibition of
CPT, TPT (Topotecan) and SN38 (the active
tumorr‘r‘@ﬁa‘%’i‘ﬁef@éloafof Ithe omeewrh The resndts shawed dhanERAtr aative metabolite could
Experi mental Exanple 2 In vitro anti-tunor activity 1.
effectigelyfiphipit thtpetdiferadorBo{ 8RBymor otlds ot lovar nomgnaatsaptable 1) , Its mean
were used to detect the inhibition of tunor cel
value pf HIsb (ldo 2t nMn tothittdea tomopeelhinesThes Ibestithan thh@feke édifrol compounds
T -4 active netabolite could effectively inhibit
TPT (9?1996 p\P@L SNSBd21 Ha ndfD) - ande9-mifrasamptithesim(9-NE£167.0 nM). Meanwhile, the

t t abl e
Compquegg”ka {lﬁrﬁfté B eler?st%%mat%gffp ﬁiﬁfégenﬁegsq%vwherein the lung

cance S@%l %%‘?&% g\;d %gst%grgpter gell g%ggvavﬁg Ss%rt]%té T ( 57%@5 %@Péfe na:tabohte and
liver cﬁMer %\@ VM hées anll %@arlﬁpéﬁﬂgéfr\ge E@&s %%s?twe etl¥:s W IRfown in Table

nes originated fromdifferent t|s erein
1). .the l ung cancer, rectal cancer and breast cancer cel
lines were sensitive to the CPT 4. active netabolite,

and Tahlc/brT ledTiEEA ,actg\ashctabolnanm«imednhle prodifdrationad oo cells

weretess—sensrtive \an resti-ts—v

1). Table 1. The CPT -4 acti vEORErAHY e i nhi bit ed

the proliferation of tunor cells CPT-4 active
Cell lines TPT SN38 9NC metabolite
HL-60 23.28+1.32 6.70+1.26 20.57+2.56 9.18+0.20
A549 28.09+6.80 5.90+1.61 31.9543.72 4.68+1.32
NCI-H23 122.14+36.30 234.39£115.95 70.34+14.58 10.57£1.20
SGC-7901 488.67+96.52 465.00£75.35 98.00+6.87 318.00+51.39
MKN-28 411.68+188.46 303.48+56.04 115.81+6.48 57.28+45.56
HCT-116 38.02£2.19 12.87+5.40 13.71=1.40 7.20+2.37
HCT-15 14.40+4.41 6.13+4.07 9.59+0.48 10.401.52
BEL-7402 420.33£79.66 135.63£34.72 58.80+10.65 313.00+24.04
SMMC-7721 1382.85+171.56 378.70£66.43 1380.20+25.00 466.17+107.60
MCF-7 386.95+45.61 72.95£15.56 62.59+19.76 35.41425.15
MDA-MB-435 49.7146.05 3.42£1.53 18.50+6.14 9.89+0.25
MDA-MB-468 176.45+97.46 95.64+36.91 64.87+29.65 17.28+8.84
HO-8910 1379.71+44.42 1119.11£170.95 226.68+40.76 238.50+161.36
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| C50(meanSD) (nM) CPT-4 active Cell lines TPT SN38 9NC
nmetabolite HL-60 23.281.32 6.701.26 20.572.56
9.180.20 A549 28.096.80 5.901.61 31.953.72 4.681. 32
NCl - H23 122. 1436. 30 234. 39115. 95 70. 3414.58 10.571. 20

S RS 05: D50 3 050 RO v wen
evaludiCihelddii- l%ﬁth@L% 12islatic8 69 tf0C 3. 47élci1v@9rle¥a%%?e ?%'5 IU(s%TS JfSadrlamycm to
14.404.41 6 4.07 9.590.48 10.401.52  BEL-74

K562 420 K3BTA 06l Hef33497 and89. 8P1L0M 61@5&1—:3%]92eﬂ1d(}éesxstance Factor (RF) was
SMMC- 7721 1382.85171.56 378. 7066. 43 1380. 2025. 00

140.24.681e 17002 sB@vedBRt CPBeacH e meGiboli2. 1Al EqubalefPtomR11%s 16 both cell lines,
35.4125.15 NMNDA- MB-435 49.716. 05 3.421.53 18.506. 14

and shpvedpebyus vpfi-nvetideg resistansostiers 8. thet8le@ mestmg@ th&n that of TPT

8.84 HO 8 10 1379 7144.42 1119.11170.
and Sé%% %tg%ﬂ@“lf%wﬁ reshawypgn fighre 3 whereip A N0 @f MPR K562/A02 and its parent
] ce.cell |ne K562/ A02 and its parent K562 cell

K362 F‘?l??e%éveeal? ‘Suasniﬁa‘ft eval uate the anti-nultidrug
resi stance of the CPT -4 active netabolite. The 1C50's
of adriamycin to K562 and K562/ A02 cells were 0.493
Fxipgrigrentad nantpde de cIn yivioyantiatwanRewitivitiince Fact or  ( RF)
was 140.24. The results showed that CPT -4 active
nmet abolite had equivalent toxicities to both cell
Hunt@isrectabeuhc s @ed 16le¢iloush@nin hilgl dahébt BPO-B3ic8 QWS inoculated into
effect, and the effect was stronger than that of TPT

{ e
s BRSSO B T e e v

separa e%)tol%ﬁﬁ“él%h%eg QPJaB&c}_?m alrzré F@ﬁ" 5“3 ﬂ%erélz‘l)t( %Wtr%ﬁi Isnor?/qlormal saline was

ant i -tunor tivit man rect a cancer

mtravé?fouﬁ?”ﬂdhﬁnh’s‘ﬁﬁte@laﬂﬁ@é tihés Ar CREdKS Y’ﬁé@eéﬂ@%ﬂo@&e@dtﬂenkempound can
arnpits of nude mce. Wien the volune of the tunors

significgalyhebibit e gro2i) ofmuhor txhsograftke and de effet ewas&uivaking ¢ that of CPT-11
to different cages at random and CPT-4 at different
(watersglblae P hdrugn Frinptecqo). he resalts werevghgwn in Table 2 and Table 3.

Table 2. Experimental therapeutic effect of CPT-4

on human rectal cancer HCT-116 xenografts in nude mice.

Dose Administraion Number of animals Body weight (g) TV (mm?)
mode
Group ’ At the At the end At the At do d,, RTV e
beginning beginning the )
end _
Control  0.2ml per iv. 12 12 20.0 20.7 93138 33601754
animal H4e28
CPT-11 15 iv. 6 6 207 183 101x60 171486 1.9 4.37
mg/kg, +1.1
q3wx3
CPT-4 15 iv. 6 6 203 17.8 10020 172451 1.8+ 399
mg/ke, 0.5
q3wx3
CPT-4 7.5 iv. 6 6 19.5 172 94430  289+108 38+ 83l
mg/kg, 22
q3wx3 .

CPT-4 3.75 iv. 6 6 20.2 17.0  92+27 720+75 8.4+ 18.9




intravenously administrated three tinmes per week. The
results showed the conpound can significantly inhibit

the grom h of tunmor xenografts, and the effect was

equi valent to that of CPT-i 1 (water soluble CPT

drapgke, | rinotecan). The results were shown in Table 2 2.0
angwﬁable 3. Table 2. Experlnental t herapeutic effect

of—EPF—4—onr—htre—+ectal—eanrcer—HcF—336—erografts

i n nude m ce. Dose Adm ni strai on Nunber of animals
Body wei ght ( éy node T/C Goup At the At the
end At the At PeRM¢niab Hierapeniac tféeqt ofiCRG4t he (9

end Control p i.v, 12 12 20.0 20.7 9358
3360754 ani %a@uﬁ%sng egnren §PG=AY Xe\nog@ﬂe ippude mge3

T0160,.0 718650 A 37 T TPT- ~
6 6 gogs 17’*‘%""(’as gz'g 17](2{%{15%8 %“dgggmg 4"’3% 63 3

CPT-4 7.5 i.v™%€ 6 19 &4 5 ga30 980108 ? 8 8 31

T/C
Growp g/ kg, 2.2 Qq3wx3 CPTARhG, 73tj \Atth 6 0.2 d17.0 9227 RTV %)
(4]
72075 8.4 18.9 9 nybkgning?. e PRWEAg Takl e 3.
Experinental therapeutlc ef fgct of CPICA on human | ung
bdllé.,cl Dl‘\.f A4 )\cllugl afts—tn—nude—rmece;
Control “Zml p 12 12 182 224 108+356 4361+988
: 46220
animal
CPT-II  15mg/ke, iv. 6 6 18.2 187 121£34  55#39 0505  1I3
q3wx3
CPT-4 15 mg/kg, L.v. 6 6 17.3 175 10628  55:99  04+0.7 0.88
q3wx3
CPT-4 7.5 mgke, i.v. 6 6 17.5 193 10861 1153x172 14%55 314
q3wx3
CPT-4 375 v, 6 6 - 178 193 104£22 19313533  19+55 414
mg/kg,q3w=3

Note: The tumor in one nude mouse in CPT-4 15 rhg/kg group was completely regressed.



15

Dose Adm nistration Nunmber of Body weight (g) TV (mm
node animals T/C Goup At the At At the At do d 20
RTV (%9 begi nning the beginning the end end Control
0.2nml per i.v. 12 12 18.2 22.4 10856 4361988 ani nal
4620 CPT 11 15 ng/kg, i.v. 6 6 18.2 18.7 12134 5539
0.5 0.51.13 g3wx3 CPT -4 15 ng/kg, i.v. 6 6 17.3
17.5 10628 5599 0.4 0.7 0.88ClagBsw3 CPT-4 7.5 ny/ kg,
i.v. 6 6 17.5 19.3 10861 1153172 14 5.5 31.4 q3wx3
CPT-4 3.75i.v. 66 17.8 19.3 10422 1931533 195.5 41 4

IR T R, B YR G By T gantioe o

ound, re resent ed by the foll owi ng general
phamlFBer‘Wﬁ(?:lgyn?CCCPt?@e Sgl brer, enantioner or pharmaceutically
acceptabl e salt, --% R 0 Ni N ON O HO 5.. 1
T
\\/N\/\ R o)

\\/N\/ \”/l\ﬁ/\/\N/\l
|
o} NN \/\//”go
HO /

/\o

Wherein R is H, C-C4 alkyl, C,-C4 branched alkyl, or C;-Cy4 alkyl substituted by hydroxy

and/or amino group.

2. The compound according to Claim 1, wherein the said compound is selected from the group

consisting of the following compounds:

10-((4’-piperidylpiperidine)carbonyloxy)-9-methylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-ethylcamptothecin;

10-((4° -piperidylpiperidine)carbonyloxy)-Q-propylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-allylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-isopropylcamptothecin;

10-((4° -piperidylpiperidine)carboﬁyloxy)-9-n—butylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-isobutylcamptothecin ;
10-((4’-piperidylpiperidine)carbonyloxy)-9-hydroxymethylcamptothecin;
1_0-((4’-piperidylpiperidine)carbonyloxy)-9-hydroxyethylcamptothecin; and

10-((4’-piperidylpiperidine)carbonyloxy)-9-aminomethylcamptothecin.
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Wherein R is H Cl1-C4 al kyl, Cl1-C4 branched al kyl, or
Cl-A4 al kyl substituted by hydroxy and/or am no
group. 2. The conpound according to Claim1, wherein
the said conpound is selected fromthe group

ORSi,Stin f the fol.]l.ow ng conmpounds: 10. :
o e Pp Rt L R PB oy seps s FifcEgrmount of the
ot heci n; . i . ) ) '
compaundacgerdisigde Glan pawbs cenvisayenat Baryassyficaloadiuvapt. canpt o
t heci n; :
10- ((4' - pi per.i dyl pi peridi ne)carbonyl oxy) - 9- pr opyl canpt
%tﬁb,(géqhgpgac%utical ycorr)nprg>sition accc)>rding to élaimy'o), wheEeinpt e saircri.p pharmaceutical
10- ((4' - pi peridyl pi peridi ne)carbonyl oxy)-9-allyl canpto
composhiteqn is prepared in the dosage form of oral or injection administration.
10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9-i sopr opyl ca
npt ot heci n; 15
51 0Js¢ o4 theiopgounky hgiopding ¢ G)imar foe pydparid a Medidanteyit foankk treatment of

t ot heci n;
tumorddschéed’ - pi peri dyl pi peri di ne) car bonyl oxy) - 9-i sobut yl cam
pt ot heci n

10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9- hydr oxymnet h

6y lUzarsp et fieemBceutical composition i i i i

10- ((4' - pi peri dyl pi per ipdi ng)%gcrcggdr%% (t&)(/:)la-l%l-}hfloérpée agtnﬁf medlc_ament

t [ g 10-((4 ‘

ﬂnﬁh%%%%@%@'yﬁ%ﬁ%ﬁpgggﬁé)carbonyloxy)-9-aninonethylcanptot

hecin. 11 3. A pharmaceutical conposition conprising a

therapeutically effective anount of the conpound

according to Caim1l1 and a conventional pharmaceutica

adjuvant. 4. The pharnmaceutical conposition according

to Caim3, wherein the said pharnmaceutica

conposition is prepared in the dosage formof oral or

injection adm nistration. 5 5. Use of the conpound

according to Caim1l for preparing a nedi canment for

the treatnent of tunor diseases. 6. Use of the

phar maceuti cal conpositions according to Claim3 for

preparing a nedi canent for the treatnment of tunor

di seases. 12



