*159159* Canpt ot heci n derivatives and their IE;;;“*““‘*‘--‘

field of modi cinal chemstry: specificarly to noulMNITY
canpt ot hecin derivatives that have antitunor #1501 59

activities and are soluble in water, their uses and
the pharnmaceutical conpositions containrng t he sane
derivatives. Techni cal Background Canptothecin
(abbrevi ated. as CPT _herei nafter, Chem Soc.
1966, 88, 36zENPiN ltﬁclmﬂeréYaIB&Seandwﬁhﬁsbllt&%
from canpt ot heca acuininata by Wall et al. for the
first tinme, is a pyrrole[3, 0 4-b]quinoline alkaloid
with the structure of HO. It is a pentacyclic
TechpicalFieldith an S-type chiral center at the

20- position on Ring E and a | actone structure near the

|Ei| ?éseﬁtem\gﬁ%l?n ALLhRue (ARt T fHeicias &]%Hlﬁ r‘?n ?pec1ﬁcally to ..new

peutl c errect on gastric cancer, rect

campdftibcih@eriviali®es thhShaveldnfibe@dr 4cBSRRE ﬁﬁ‘d he d01w1E 8¢ water, their uses and the
because of its poor solubility in water and toxic si de

pharnedctwidal compasiticen sontainigsthasaine dasvdieeyn made on t he CPT
nol ecul ar - structure nodi fications to obtain CPT
,ﬁ§grvai|ves wi th higher activity and |ower toxicity.
Bical Baskground 51 ge nunber of CPT'  conpounds with
good effects have been synthesized. Meanwhile, it has

@ﬁﬁﬂofh@é’iﬂ‘%aﬁﬁ?@%a&@‘ﬁs C@‘T{HeréiHHeralCWnY '(fh\érrf:@Bcb?966 88, 3888), which was
enhanced by I ntroducing a suitable group at fhe

extra@edoas fsolateddton Quhyrhrbocy acanimii@baxilnet dfofor QK@H'ﬂit €ime, is a pyrrole[3,
Topot ecan conmercially avail able at present is such a
conpound. Unlike common inorganic fases and organic
bases, although CPT conpoumdslareNaHkaP0|ds their
sal ts have poor water-sol ubifidy. Generally, there are
4-blquipelirctlbales! wikdha grustiroeft he wat er "?sol ubl s a pentacyclic structure with
problem One is to introduce a water-soluble group
an S- Wnr: @hlrdaﬂrntﬁé at Hiei 20-pesitiguem Rasg Erdnda lagiooe structiet raﬁat thee chiral center.
npounds, and_Tgpotecan i s such an exanpl e.
A'thoaglh%qmrtgﬂ%nuh% eIt thezapeplio gifest g gRstiia canices seqid) C@ncer and the like, its

i BB E g BB RE T SR iRk Ry e
wat er - sol ubl e CPT drug, is such an exanpl e.

Ad tdtédstiel febdakd hdsl Beeh Inhdde! dnl the IGHT holdcular strQQ@RORSdifications to obtain
During screening for antitunor drugs, surprisingly,
CPT tld:revapwezse\nm highentanstyhave Idveerndxichtat Acbedingly, 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 schemeé 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_dissoci‘ated in vivo into the CPT COrnpounds, and
Irinotecan (compound 4, CPT-11), a water-soluble CPT drug, is such an example. _
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conpounds obtai ned by introducing |ower alkyl to the
9-position of 10-hydroxy canptothecin (as represented
by the following fornula Il, wherein R, is H Cl-C4

al kyl, C1-C4 branched al kyl, or . G -C4 al kyl

Erggqt %;ctégf{n?r%q qran, ﬁg.}rm Qrsqu{sﬁ%gg{n ﬁlger 8&%Eszé'gggyentors have found that the
compourr 5 ao%tanﬁ%i g&g"atrod?\él?lg é»%gr elllfhl rr%) M aé’o%%olnﬁ%fge(f %&réxﬁﬁz&mptothecm (as
represth @088 Ilﬁeffoﬂe‘wﬂ{é forhd® B1€ élel"ehﬁrRetﬁf Hné' €3hLiy @P@4 branched alkyl, or

pr ospect these  conpounds further dev ‘opnent
C |-C4&$k @Illbsttlblﬁ&f b hii@®xy Ghd/bamimo dYoup),ha® ekdellehMantitambractivities. Among
[~ (1) wever, the conpounds represented
these byorflpmmdk a sbineahsee havelldnh ethprapblitem effecoon solidibiukrior y xenografts in
in water. Disclosure of the Invention Therefore, an
tumorolaﬂaéleg nofle miee pné digher ithevansutio indieest thepetovindisatiegythe prospect of these

to in derivatives with gh antitunor activity
Compg 6&3&"@6‘IWF|W"W§%&‘P§?“"GB&S® on the conpounds
represented by the above fornmula Il. Another object

of the present inventioh is tg provide pharnaceutica
conposi tions conprlﬁjng\ t he abaove canptothecin
derivatives. Still anbtmer oblectlof the present
invention is to prOV|dé'WSes d/itﬁé above canpt ot hecin
derivatives for preparing a nmedi canent for tunor
treatment. Still further object of the present
invention is to provide usegllpf the above

phar maceutical conpositions for preparing a

di canent for tunor tre t. sen nti
PUTHCHALE FHBPULHD 6%6%“\&8&% P%ulgﬁfdaq e ¢ %,Bf@if‘éﬁpgaoor solubility in
by the following formula I, their isoners,
enanti oners or pharnaceutically acceptable salts. 2 R
i O :
Disclosure of the Invention

water

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 representéd' 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.



NONO ON~...0 HO | Werein R is H d-C4
al kyl, Cl-C4 branched al kyl or Cl-C4 al kyl substituted
by hydroxy and/or amino group. In particular, R may
be a hydrogen atom nethyl, ethyl, propyl, allyl,
butyl, and their possi bl.e i sonmers, for exanple
L gpropyl Bhtyl and hydroxynet hyl, hydroxyet hyl
Y qumropyl amnométhyld am noet hyl , am nopr opyl
and t he I#kel “The ‘exdnpl es? of the said
phar maceu |caIIyNacceptabIeosaIts are salts which are
formed of the basic amithe group of the piperidyl
group introduced at the 10-hydroxy group and
pharnaceutically accept abl e i norganic acid or organic
acid, and these salts can nmake the drugs soluble in
water. As an exanple, the inorganic or organic acids
WhereRMR P& RY € @6hligh] e, @S}bﬂmcl?édi' RRYI bCCel, q}kypb@ésamd By hydroxy and/or
acid, acetic acid, trifluoroacetic ac
amind gtoﬁlb Ul pantd & R$ hianyiéla%yﬂE‘(bg@n aksef Iﬂét&h?l,kéth 1,MRopyl, allyl, butyl, and their
conpounds of the present invention are as follows.
possillle- (i§atherpi pfari chxamipprer isdpropyk arsduidloxy)d hydroxymethyl, hydroxyethyl,
- 9- met hyl canpt ot heci n;
hydroxgpropyl, apinssnsthyl pniseethal. amirearoppnd g likg- et hyl canpt o

t heci n;

%‘?%é’ggfd‘ﬂ,?l&i Stk WP RERALLASHSAIROMAIRWS FrePLRPYWSARE formed of the
basic Jim@rie( ér’(‘)'up BF BRY pig¥hidy| ReSUpShi6d &RE RPMHE! Ny drxyPlio¥ib c(;lf;lmibharmaceutically

accepiéBﬂe(lﬁlﬁrgaﬁicm%id eydrpamie htid] i) thévelsany EaxyiakSthe AORs@BMILESIn water. As an -

npt ot heci n

exampl@; (h(34h9qgalpe r0|rd)]gqmcpemdsdcanebe:hydrociylbno(y¢1d95tdplhutcyziauarmlosphor1c acid,
tothecin; 10-(

acetic. %idpéfmw%ﬁeﬁe@Plé.q*iéryf&léﬁrbraﬁsb@@w)fomgﬂic@obut yl canpt ot he

ci n;
I*ere tot Cédgﬁﬁh%g@x% eagés&%)lﬁ%r}?%%!reoagyt%uo&s hydr oxymet
rmﬁg’gflslgeﬂaﬁp@eﬁai?%wb%ﬂwaﬁwb Seiylcdnhydesmy et hyl canpt

}Qe@(peplpelxydl)pp;peﬂdﬂe)@ebb@aylbgﬁymwlcan&naﬂbdmrret hyl canpt o
thecin. The conpounds of the present invention can be

y(ié hpmelz@}dpiWndlhle)csdmaylmey)a%qbrcqyldahqtothécln,
1_f%nthesulng lrinotecan as reported in the prior art.

Y eplﬁ@v%dﬂ@eﬂémé)%@@nylpépb?ﬁ&ﬂlcampw&mym
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 ).

The following two schemes illustrate the 'speciﬁc synthetic methods. In Scheme 1, pyrrole[3,
3



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

The following two schenes illustrate the specific

synthetic nethods. In Schenme 1, pyrrole[3, 3 0 2 11

N "O 4-b]quinoline al kaloid of the fornula HO! is

reacted w th phosgene or solido phosgene to obtain an

acyl chloride conpoundrﬁ at-Furgtioand then the

obt ai ned acyl chloride~.eqn in ]6 S reacted with
4-b]qRinpRA¢ SxhipidEr thel fd}ﬁlu(d:onpound 7)10 t/o @:bieaued k»hﬁa phosgene or solid

obj ective product. [Schene 1 l

phos&p@to pbtayn agy agf]@hﬂorpqle.corr@oup.@ Ja ﬁrqt,@nd@;hqn t@@ﬁb@gﬁ:&@ct/l chloride
2
comp A T e Bindlafte bbb Tk bBBF B TRk product

Eghosgene to obtain an chloroformc acid am de
ﬁﬁ%& d 8 at first, and then the obtained
chloroformic acid ami de conmpound 8 is reacted with

pyrrol g 3, 4-b]quinoline alkaloid in scheme 1 to
2ﬁﬁﬁl the obfective product. [Schene @] CNNH CO ' 12

~br QﬂﬂpOUM%% QUPE 01 / NO

Ho/

. N NH
CN C Compound? CN‘CN\H/O
¢]

o~ —

N

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]
il C
<:> CNH COCI C\ —C CI \C

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 déscription is omitted herein. It is
possible to form water-soluble salts according to the chemical property of the compounds of the

present invention.



N O HO Both of the above schenes use the common
organi c synthetic reactions. Referring to the rel ated
docunments on synthetic reaction, an ordinary skilled
person can carry out these reactions. For brevity,

the detailed description Ié omtted herejin
B}f‘ar PRESSAt |1rtv§pp?,n a@teptPABYIEcS ot p]garmact ﬂglceb I’Tﬁ%ﬂ?}sétl% comprlsmg a

thera%eblﬁg/%h't gn gfde%ﬁﬁgﬁg of (ritg? ag)P&/pr ?}%oPﬂcg &%lt & ?ona/entlonal pharmaceutical
adJuvgﬁtS The pteffg(g}\)e an?{qntt’t fdufael, drﬁéd?ﬁ olftthelhﬁomﬁ&ﬁﬁf af id QnJ Brfb improve the

wat er - so e salts according to t em ca prope
disea®f cdnldfti OO 0P fprddie BV RS 81k dfﬂ%&t@nﬂ"h@@afedanﬁhﬁ‘fectwe amount of the
present invention also provides a pharmac eutica
compomitPdsiehdDon C cigwpiesiificgoaditibhesiwheantpedlody vediglealfitheesubject, therapeutic
anount of the above conpound and a conventi ona
indicgttvar admisistiatan roudjcovisabf ridtmenie phpeotheneslatedtherapyiagd the like. The said
t he ampunt of the conmpound that is enough to inp

pharmageutiosi Seantdibsliies BRATBAGHGHY Wpﬁabko‘iﬁéﬁergem | e “pharmaceutically
side effects h

T f d effect
b5 S e S FE TR Bl o
is/are.aglgt’abgoﬂx lWﬁn Le19é§ r‘ﬁHQJ ﬁéi/te er}otﬂgﬁ a;Rﬁa' a‘f‘ld enouﬁ% low toxmty. The

ication, |on route urse treat
“comPatybiBlyP %Ereﬁr?h@ﬁr%deat:ﬂ] @51§B¥né’f&'ﬂ df fh@%ohfp%ﬁtloﬂ— |3§n §é‘anded one another while
armaceut i cal adjuvant 1 ncludes pharmaceutically
the pwﬁﬁ%@ﬂhﬁl@@dtfdn%fsthe aoehpblied cpindt badecteaedl dbwiously. Some examples of
acceptabl e carrier" means one or nore conpatible solid
the pbarmlacenticdlly iactaptdtdg camieex eiepsaschaisly (winihc hs gltsbafr,esucrose lactose, etc.),
suitabl e for human bei ngs and nust have enough purit
starchy (B rasuein - Starght BRIt siarchrisee.), "ceBwosg iapd | ifst e”‘f?é'ﬂﬁ rﬁSUCh as sodiu m

nmean nent e Co sition can.be ble
carbog g %ﬁsﬁﬁ& i ffth%hﬂhﬂ?%e R G4, PiSOPoiEge cellulose, ete)

acryll%?gmr?si%1 mﬁ;} kﬁ}qatg a‘ﬁlg‘qacc g?]ﬁ%@g@ng .gg‘?og&%&ﬁ%ne monostearate,

gelatlﬁagl%bélrg'eleal(:sb't@@n@ﬁcﬂl HEQA&iurt UEaPRE, cdl@GinOsBfat€vegtable oil (such as
starch (Such’ as corn starch, potato starch, etc.),

. soybdhﬁ|d11,l|se§aﬁheaﬁﬂi pdadudeil] vidd Uﬂ&Set(:SUIIfhl@ScaSDHe @nmalsifier (such as Tween®),

car boxymet hycel | ul ose, sodi um et hyl cel | ul osg,

wettingdgent Geech acstdaure dodeaytwtfniestpldsticizer Guth eﬂ dﬂbetyl thzlcate) coloring agent,
acrylic resins, sodium polyacrylate, po

ﬂavo%tp%/@eﬁyp élZ@]‘ )péqﬁervaﬂ@jf, mpgpgwlg N@tqr(@ﬁ él@eelélfeatTéle choice of the carrier

used 3 of gf)@m%}a'f)ﬁ?qfnﬁ%guwaﬁni intre§b afpEn: po (BRcRTE ration made of the
comp???(cp ea% g ' lersggesz(ﬂu | erﬁf %‘aﬁ'tsef%k Ilheo&ir{gs ;Nhlch Rl %:u itable for spemﬁc

admlﬁgﬁﬁfon(rﬁMC@&dﬁ%dﬂo 91‘?(9’(%%" SU' fat e), plasticizer
(such as di butyl "sebacate), colorlng agent,

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.



flavouring agent, stabilizer, preservative,
nonpyrogeni ¢ water and the Ilke The choi ce of the
carrier wused in the conposition of the present

i nvention depends on the adm nistration node of the

flp]eenpo i nogllng§ oa}hedﬁeeqregg glugll{ftg)b: lgicxjff: I@Boé ggté ?LFr}lng z?c?wﬁ? ang solubility in water.

: rati node a o,the prior art. The
The Aol Sh R R SEeLaB et Yo age for s of
t he above pharnmaceuti cal conp03|t|on The dosage form
D&%rﬁﬁloﬁlﬂf&ﬁ@b@a{vﬁ{gsor al adm nistration, intravenous
injection, intramuscular injection and the |ike, such
as powder, tablet, capsule, etc. The conpounds of the
E)llgesleﬁtowsnt}@nQPEﬁ hetiée mstabolitgrimhititst TOPO); medjatef esupercoiled pBR322
conpounds of the present invention and the
relaxafiolr nmceut i cal composition containing the conpounds
may be used to prepare nedi canents for tunor
F@e@&mthe anslnlHGiAE redi Qarlck @ thel @P‘Pﬁ%cu@@%eﬁ%mec an
be used as the intervention therapy of the tunors. s
The conpounds of the present invention have good
Bigt B shows theaetpievinteptahnlkrapsiutibielfiectyofi GPFeft @r humameectal cancer HCT-116
conpounds have excel |l ent prospect in drug devel opnent.
’wnOQ%g%VWb@Féﬁc%f the Drawings Fig. 1 shows the CPT -4
active netabolite inhibits TOPO - nedi at ed supercoil ed

gSI %gr}vé?h%é@%ﬁ%%@ &zraéeli%og\ﬁ‘ectt hg @ ?f Iy Sﬂ"bhfélgﬁ g&’ng cancer SPC-A4

st ctive netabo

5@n0%ﬁﬁyﬁuﬁﬁ@nﬁ&@erlnental t her apeutic effect.of CPT-4.on
uman rectal cancer HCT- 116 xenografts in nude mce.

ig. 4 shows the experinmental therapeutic effect of
@naodlmtmmlnwngoeancer SPC-A4 xenografts in nude
m ce. Enbodi nent of the Invention Preparation

ation Exanple 1 Preparation of .
§%$??Qﬁ’d?§%§ EIplperldlne)carbonyloxy) 9-allylcanpto

theci n(CPT 4) One gram (1.25 equival ent wei ght) of
Prieperitiby Pxgxapledi ne chl orof orm ¢ acid am de (conpound
8) was dissolved in 70rL of dichl oronethane,

0- hydr oxy-9-al | y| canpt ot heci n | equi val ent
l}repa}'/atgon (}/f 10-((4° -%)/1perlr('g[;'lplperldlme)cglrbgonyloxy()1 9- allylcamptothecm(CPT—4)

One gram (1.25 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 éolution
was added into the anhydrous pyridine solut:ion under cooling condition. After the reaction was

completed, the solvent was evaporated 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), 2.8.9 (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



wei ght) was dissolved in 70nL of anhydrous pyridine,
and then the above dichl oronet hane solution was added
into the anhydrous pyridine solution under cooling
condition. After the reaction was conpleted, the

sol vent was_ evaporated under reduce ressure.
4exQ Pa’lﬁ’én\ﬁﬁé‘@lﬂﬁ%@(ﬂ 24 ey valeny \\f%llgllﬁj ?pgvspahlﬁlperldme chloroformlc ac1d

ami de E’ Ig‘,P malté r&%)am and /1. gé%LOff gbc(%[or%ﬁ g? \éf'gs roxyv-\@-ethylcamptothe_cm
(1g, llqugfja e%&w(efg@uﬁ wép s%h%g }n 9(9m&%f§n@chogs d@? d(n@—lsn@%he above

dichlé#6hethand dolitldh wQéﬁddea 1&6 tl{ezd'xﬁ Sdous PyAdiné Soldtiod indd c@@lmg condition.
(1 H d), 6.00 (1 H, : '}](1H d), 7.65 (1H, s),

After ghelrdadtibinl, wa)condhl&dd, (tH.eHsol@@nt vxlals epapordted nndex aeduiced Bressure. The residue
Preparati on of

was salgeqtedito plieregdl dglupinehromintagiaphy.sod i 24eyf CPTe? higliavasglidwas obained.

'HNl\téﬁzli%iYéﬁ(%ﬁﬁ) (\REP’éhtl)Olo@”g|t)pé1zpd§HpF)pE§$ﬁ1gﬂ‘e(%1{rlf6} 3189499 (2H, m), 2.89
. B flo (BTGP 2 ST IO 4ot s AR oo 535 (O °§€?<1H ), 6.00 (1H,

m), 7117%9111'&/)&'7%@%1»46@)9@11gmsd)dg gseineg.in 70rnL of

anhydr ous pyri di'ne nd the above  dichl or onet hane
sol uti on was added into the anhydrous pyridine
Bepatatiom KExwepledool i ng condition. After the reaction
was conpl eted, the solvent was evaporated under

- yEpACHfoutl T0nh st laReriine tRauny e S S ops frammgpfhecin(CPT3)

solid was obai ned. 'HNWR (DNBC>d6) (ppm: 1.01 (31-1,

@ﬂe %rl %?%un&a%enct) évve?%l)H&%lg)grﬂgl%encﬂlﬁ@Qﬂloﬁ)?o&r%ﬂam@amlde (compound

8) wa Hiﬂs);olv5d iln47(lfrﬂlz| of $ljchldrohbthade, H0-16)dro0:-prdpl 1ddmpidthedn @0z, 1 equivalent
(1 H m, 7.47 (1 H d), 7.65 (1 H s), 811 (1 H,
Welghﬂ)) wasdlsg)l‘(e_‘d in, 70, oﬁrﬂapjénoas pyndiBraand| the Sbm@dﬂ@tonmhane solution was

addedwlt?(th!e ahdrauay Pysidies isaliien cendse rppling Jcondisipapyiticantbe reaction was

compf3tadc Flepram s 8”?%”%&‘? B?%e}a%?fwcsg%&%Slkrgn#%ree@l@ﬁmﬁabﬁcwd tosilica
eel el Bl bl Lt R Ep T B B opined. 'HINMR (DMSO-dp)

(ppm)‘.\ﬁi.(ﬁh(ﬁh Wes. 1@'(§ﬁ0{)vﬁ§9wl{79ﬁ'1-1 95~ BORWAL QS 1 RVLI @Dfelﬁlg m), 2.89 (4H, b),

e above di chi or onet hane sol uti on"wa$s added
3.09, Ble (aBth)JI(DHprWMJl(Z]E &9 3114 QPHUEI 611 5CQ8d, idnds. 66 (lH d), 6.00 (lH m)
condition. After. the reaction was conpleted,
7.47 ($H| dpAt6Sv@bl, ey 8ddr(aHed), 8rvd€i Hr xduced pressure. The
resi due was subjected to silica gel colum :
chronatography, and 1.17g of CPT -3 yellow solid was

E}giei‘i &DVMBO-d6)  (ppm: 1.01 (3H, t), 1.12
t), 1 59 (2H, m, 1.82-1.90 (2H, m, 1.801.99
(2H m, 2.89 (4H, b),

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

CPT-4 of the present invention.
Experimental Example 1 Inhibit ion of TOPO I in a cell-free system.
TOPO I-mediated supercoiled pBR322 relaxation assays were used to test the effect of the

CPT-4 active metabolite on TOPO I enzymatic activity. In this cell-free system (Fig. 1, wherein,
7



3.09, 3.22 (2H, t), (1 H b), 4.45 (2H, dd), 5.14 (2H,
s), 5.15 (1 H, d), 5.66 (1 H d), 6.00 (1 H m, 7.47
(1 H d), 7.65 (1 H s), 811 (1 H d), 851 ('1H s).
Experi nmental Exanples The foll ow ng pharmacol ogi cal

tests were perfornmed by using the above prepared
RLX ceshyotmNACRE: aupsratlig PReSete cﬁwmcnm?ne@%@@mmwmmbn the TOPO

RO i Tt PR v o

than Y}ﬁ %BQ‘ﬁﬁld B &?’%ﬁ%ﬁ\%) Eies%\l%éjgth ?tlve {neta%PP & ?]fv Frmotecan) at the same

enzyna

concéh@ﬂahoﬁé’ ee system (Fig. 1, wherein, 7 RLX rel axed
DNA; SC. supercoiling DNA), the CPT-4 active
rretabollte could inhibit the TOPO |-nedi ated

el coi xatjon. .The inhibjtion of the

R gl E a1 bo th Pur oAt LOMMGERTIY han ¢hat  of
CPT. TPT (Topotecan) and SN38 (the active nmetabolite
of Irinotecan) at the sane concentrations.
ExpafonikHodpmbeaBSBB) preteii stpiningrassaysunere used it detgctithe inhibition of

o, 1L PERAGGTEn GBLEorRBIRREES bR SBPwed IOET b feive metabalite could

o) YO Pk, PR RSB ERE BB 1. 16 meon
valuemeb n(? 85y t%fthé{EFré RW cie(ffsll i il IL\Qf}é\P{han fthz1t 6he control compounds

concéentrations (t ts nean ue o

TPT (378% MIMNLE® (213,59 hﬁ@rhnﬁl»fffﬁftrdéﬁxln oltﬂe@ﬁls(%ﬁ@M(PS\ﬁD nMMRMeanwhile, the
that of the control conpounds TPT (378.6 n

compp@iBhid sdictivity 18- tairior @eH rijnes toligiriared( DoQifferar tl@SLféM Wherein the lung
Meanwhi | e, the conpound had selectivity to tunor cel

cancey,raefsl eanceyi andthaenst caneededll bnesnwere isesites. to\the CEITH adie metabolite, and
|l ung cancer, rectal cancer and breast cancer cell

liver gangels 2GRN clshs pR] QWA RSt Crere Jesasesitiyerfieatsatlis were shown in Table

) and liver cancer, gastric cancer and ovarian cancer

" were |ess sensitive (the results were shown in Table

é)r . ﬁ%BieQ l?f r‘f‘lﬁ Bﬁ chlli? -n[rer?S rﬁ&%l}o\{ﬁe {B@@E? tljlet Hﬁ'ghfé?étm té LPEr\Hlecells

active Cell I|nes TPT SN38 ONCshmteadsoliMie HL- 60
23.281.32 6.701. 26 20.572.56 9. 180. 20 CPT-4 active
Cell lines TPT SN38 9NC metabolite
HL-60 23.28+1.32 6.701.26 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 38.0242.19 12.87+5.40 13.711.40 7.2042.37
HCT-15 14.40+4.4] 6.134.07 9.59+0.48 10.40£1.52
BEL-7402 420.33+79.66  135.63£34.72 58.80+10.65 . 313.00+24.04
SMMC-7721 1382.85+171.56 378.70466.43 1380.20+25.00 466.17+107.60
MCF-7 386.95+45.61 72.95+15.56 . 62.59+19.76 35.41225.15
MDA-MB-435 49.71£6.05 3.42+1.53 18.5046.14 9.89+0.25
MDA-MB-468 176.45+97.46 95.64+36.91 64.87+29.65 17.2848.84
HO-8910 1379.71+44.42 1119.11£170.95 238.50+161.36

226.68+40.76

2. The multidrug resistance cell line K562/A02 and its parent K562 cell line were used to -

evaluate the anti-multidrug resistance of the CPT-4 active metabolite. The ICsy’s of adriamycin to

8



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

SGC- 7901 488.6796. 52 465. 0075. 35 98. 006. 87 318. 0051. 39
MKN-28 411. 68188. 46 303. 4856. 04 115. 816. 48 57. 2845. 56

e T30, 45 LS IR A e o P s
140. %ﬁ@g%g&@%&%ﬁg@%g% %glgsgétg%&ag%%cgg(g\ggélﬁgﬁf%lcntles to both cell lines,

and sﬂ@@eéngguﬁgrltl h@'l_“tlchu &iQatte- e@ﬂ:cg%n@ e (A&t Ovhis @9(39%e?(ihan that of TPT
4125. 15 A- 5 49.716.05 3.421.53 18.506

and %ﬂ&%&ésul%é@xm inLfi furé 99 WwhéRiD 038s 91 MIIR KBS/ LGP and its parent -
17.288.84 HO 8910 1379.7144.42 1119.11170.95

K562228s;684 Resi6ta@B3BackdiL61. 36 2. The mul tidrug resi stance
cell line K562/ A02 and its parent K562 cell line were
used to evaluate the anti-nultidrug resistance of the
EP& erfmefdal Eﬁa D0l Jrf Gvo ANB-thfm? agtiPfy adri anmycin to

562 and K56 /AOZ cells were 0.493 and 69. 141M

respectlvely and RBS|stance Factor (RF) was 140 24

e SR SR T L B St vt SPREY 'Sy R inoculared into
armpﬁ’%#ﬁr QRR L] Witk med\'/'df%gé oF h%ttﬁrrl]l Fs_lrg h%ﬁtlgOa'@é) l?&h the nude mice were

ect was stronger t at 0
separkt88 4 UM @aSOWtahdbrh hBYICPT at dWBFeRt BofRhtrhfird' ¢t Mfmal saline was
MDR K562/ A02 and its parent K562 cells; (B) Resistant
intravieacusty )adniipeatedethired tixanpbe vieek] Mhel vesutnt showedothe compound can
activity Human rectal cancer HCT 116 cells or hunman
SIgmﬁqaingy @ﬁn@érhemmofdgmos xemageafisnadithateéigci waoequavalgit te that of CPT-11
nude, m When t he volune of the tunors reached
(Wateiwublefd’df %Hﬂ Iryngecan)g Ehefesults et shewp i Aaklg 2apd Table 3.
di fferent cages at random and CPT- 4 at different
concentrations or normal saline. i ntravenously

admi ni strat edgégﬂ?&’?%%%é??ﬁ‘c%ﬂ tﬂ@é‘déﬁtnggﬁe&%?@ﬁﬂ showed

t he conpound ant | the grow h of
tunor xenoghduhfan ré&el ctah@erqf[@ﬁ-m 6 X gAY Méﬂuﬁ@ hlé@

ThePwsesulAtginigiaion  shdwnbei dfatifedsl e 2 Baddwehldbe 3. TQHWE)
2. Experinmemoad al therapeutic effect of CPT-4

T/C

Group At the At the end At the At do dy RTV
beginning beginning the %)
end
Control  0.2ml per iv. 12 12 20.0 207 93158 33601754 '
~ animal 44-&_28- _
CPT-11 15 iv. 6 - 6 20.7 - 183  101£60 171486 1.9 4.37
mg/kg, . . .
Qw3
CPT-4 15 iv. 6 6 203 17.8 10020 172451 1.8+ 3.99
mg/kg, . ' 0.5
q3wx3
CPT4 7.5 i.v. 6 6 . 195 17.2 94430  289+108 38+~ 831
mg/kg, 22
q3wx3
CPT-4 3.75 iv. 6 6 20.2 17.0  92+27 720+75 84+ 189
mg/kg, . 2.0

q3wx3




on human rectal
m ce. Dose Adm nistraion Nunber of aninmals B ody .
weight (g) TV (nm) node T/C Goup At the At the end
At the At do d 21 RTV (% Dbegi nning begi nning the end
Control O.2nl _per j.v. 12 1 0.0 20.7 9358 0754
4428 ani mal ﬁﬁiE%Befim?}!tgléﬁ%faw“? f‘/f%?tsof&?%gg 17186
1.9 4.37 / 1,1 3 -4 15 i.v. 6 6 20 3

1708 10020 B8yl 1dhe AR SEC R pfurhndin bR e 4

cancer -HCT-116 xenografts in nude

I . V. DBse6 19 ABmidittraton943Qud@t08 o weBntdd NU/ kg mme) 2
g3wx3 CPT-4 3.75.1.V. 6,6..20.2 17.0 9227 72075 8.4

meg/kg,q3wx3

. , 2. w3 —9—TFable 3 —Expertrental———— - Te
GmuPtlﬁe?apgg{ |kg ef2f gct qgf TP-4 On nOhEn | Mg clhcer & KV o)
PC- A4 xenografts in neseleningi clee  bPogiee Adwini stration
Nunmber of Body weight (g) TVéd nm nodendani mal s
Control  0.2ml per i.v. 12 12 18.2 224 108456 4361+988
animal 46£20
CPT-11 15 mg/ke, i.v. 6 6 182 187 121434 55439 0505  1.13
qIwx3 -
CPT-4 15 mg/kg, iv. 6 6 173 175 106128 55499  04£07 088
q3wx3 ,
CPT-4  7.5mgke, v, 6 6 17.5 193 108+61 1153172  14+55 314
q3wx3
CPT-4 3.75 iv. 6 6 17.8 193 104:22 19314533  19+55 414

Note: The tumor in one nude mouse in CPT-4 15 mg/kg group was completely regressed. |
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T/C Goup At the At At the At do d 20 RTV %)
begi nni ng the beginning the end end Control 0.2nl per
i.v. 12 12 18.2 22.4 10856 4361988 4620 ani mal CPT-11
15 ng/kg, i.v. 6 6 18.2 18.7 12134 5539 0.5 0.5 1.13
g3wx3 CPT-4 15 ng/kg, i.v. 6 6 17.3 17.5 10628 5599
0.4 0.7 0.88 q3wx3 CPT-4 7.5 ng/kg, i.v. 6 6 17.5
19.3 10861 1153172 14 5.5 31.Aaings3Wx3 CPT-4 3.75 i.v.
6-6 17.8 19.3 10422 1931533 19 5.5 41.4 ng/kg,gBmmB
Not e: The tunor in one nude nDuse in CPT 15 ng/kg
group was conplet %% ressed.
oNPOTRPURe prRIS RN bb;} § ﬁ%“%qngo%nﬁ@l é%fr‘i‘é’rl%ll ftérlﬁﬁﬂl%f enantiomer or
I, its isomer, enantioner or pharmaceutically
pharr@aycetmaamlaecmbﬂesam N/ O N 0., LI NHO 5 |
Werein R, is H Cl1-C4 al kyl, Ci- C4 branched al kyl, or
Cl-C4 al kyl substituted by hydroxy and/ or am no

¥y . R
gr\oNup/\ w o 0
e Y N i I
| N 0. PSS PP PN
(S \EI.- || \I/ >N e 0O
o] : NP ::'—I\\ /ll S
N =y No
HO /

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

and/or amino group.

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

consisting of the following compounds:

10-((4’-piperidylpiperidine)cérbonyloxy)-!J-methylcamptothecin; |
10-((4’-piperidylpiperidine)carbonyloxy)-9-ethylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-propylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-allylcamptothecin;
l.O-((4’-piperidylpiperidine)carbonyloxy)-E)fisopropylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-n-butylcamptothecin;

1 0-((4’-piperidylpiperidine)carbonyloxy)-9-isobutylcamétothécin;
10-((4°-piperidylpiperidine)carbonyloxy)-9-hydroxymethylcamptothecin;
10-((4’-piperidylpiperidine)carbonyloxy)-9-hy.droxyethyléamptothecin; and |

10-((4’-piperidyIpiperidine)carbonyloxy)-9-aminomethylcamptothecin.

11



2. The conpound according to Claim1, wherein the said

conpound is selected. fromthe group consisting of

the foll owi ng conmpounds: 10

10- ((4' - pi peridyl pi peri di ne) car bonyl oxy) - 9- et hyl canpt

ot heci n; 107(§4' . o '

3.piAp dhiEnACpitFel i immepidianberybtisiny - ©-therhgduwtiaidy otffeetiver;amount - of the

10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9- pr opyl canpt
compotikaicording @ Clafh 1 and a conventional pharmaceutical adjuvant.

- pi peri dyl pi peri di ne) car bonyl oxy) - 9-al | yl canpt ot heci n;

10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9-i sopr opyl ca

4pTind pbarimageutizal composition according to Claim 3, wherein the said pharmaceutical

10- ((4' - pi peridyl pi peri di ne) car bonyl oxy) - 9-n- but yl canp
compb8itibg §d prepared in the d i injecti ini i

lﬁo-((4f@b?peridylp?%gfﬁgphgggggg%wE?g§§§¢8PF%BUS?yIcam

pt ot heci n;

%%%ﬁﬁ%fﬁ‘gg%ﬁml RO HoE@hEARN AP YlepiYdg & UK fhe treatment of
tumOlll((i)l-s&lg?s'_-pipgr!dylpi-peridine)carbonyloxy)-9-hydroxyethy |

canpt ot heci n; and ,
10- ((4' - pi peri dyl pi peri di ne) car bonyl oxy) - 9- am nonet hyl

t [ 1 3., A pharpmaceutical conposition . :

Sar S phlmatbutia, CoRRGHFRRER e, B CRETA [bremeing a medicament
e hcongoundﬁﬁccorging to daiml and a conventi onal S
or th freptmenb ok URer A88§S§%ant . 4. The phar naceuti ca

conposition according to daim3, wherein the said

phar maceutical conposition is prepared in the dosage

formof oral or injection adm nistration. 5 5. Use of

t he conpound according to Caim1l for preparing . a

medi canment for the treatnment of tunor diseases. 6.

Use of the pharnmaceutical conpositions according to

Claim3 for preparing a nedi canent for the treatnent

of tunor diseases. 12



