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PHARMACEUTICAL COMPOSITION CONTAINING THEM AS ACTIVE INGREDIENT AND APPLICATIONS OF
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(57) Abstract: The present invention relates to a novel class of supermolecules carboplatinum derivatives represented by
general formula (I), wherein B is a polycarboxylic represented by general formula (II), wherein (R1) and (R2) and (n) is defined
as in the description. This invention also relates to method of preparing the same, relates to pharmaceutical composition
containing the same as active principle and the use of the derivatives in the preparation of pharmaceutical compositions which
are useful in treating several cellular cancers including hepatoma, stomach cancer, lung cancer, etc. The derivatives have stable
cage-like chemical structures and constituitions in solid and in ageous solution. The derivatives can not only induce the fatality
of several cancer cells at a rate significantly higher than that by carboplatinum, in particular, on hapatoma cells, at a rate one to
two times higher than that by carboplatinum, but also produce little side effects such as vomit, baldness, decreases of leucocytes
and platelets, which can be resulted by administration of other chemotherapeutics. The acute doxity dose LDS0 of the present
derivatives is about 300mg/kg and 260mg/kg weight body for a subcutaneous and an intraperitoneal administration respectively.
Therefore, the novel class of cis-platium of the present derivatives have a wide prospective of application as anticancer agents.
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B THOTEY. ER&EA%,. SRR iTEMaiatE
B A SR H N

FARAT IR,

AEPFR—EN BRI TRETEY . ZRITEHG R ST
. QA ENTE BN E R A PABAE AT E R G
SENGEHBLHTRTE. B HEF S HaRBENEREST
BA .

FEEA

& 1969 % Rosenberg #= Camp & K3k T N4 Cis-Pt(NH;),Ch]
EAFEEMUE (Trans. Met. Chem., 1987: 14, 77) , 44K#%E
B RTARMAFRGEE. =T 25RO FLFA TERGE
REHHOH TR, mRhAEASL (GB1578323) , THEE4H (J.
Med. Chem., 1978: 21, 1315) , %44 (J. Med. Chem., 1978:
21, 1315) , $E#k4aE: (EP176005) , F44 (GB20244823) ¥, Xk
B —RR AL, EMAEKERTHIREHE, REAK
oA stAKERK, FIRE. B aRF-RISEHHFER
B. AnitdEeERS Fk— AR EN LM NITERS
M, HB AR E, {218 Bt MK,

1978 4 J. M. £ B3k —#r4-F R B4 X AR £ RBLTHE
BHFIEA: ST HHTF Mgt (4. flade. s
A1 BRI APELSE, ARSTREK, XS TRECLAIN
wE. BRI, FHFENEE, AeXFHTYSTREKERN By
F1e4-4” (Supramolecular Compound ). 45 C. J&4s#%. D. J.
ABEBERAARR. REBERSTRFHFRTARREIR 1987 Fi#
N R4FE % (J. M. Lehn, Angew. Chem., Inter. Ed. Engl., 27,
89, 1988) . ERAAH ARG RAFH AR AR Y 4R THHL

-



WO 03/045962 PCT/CN01/01595

K A
AEPHEAAF AR TRFRSL, FRARI RS
— R ARG A SRS AU RN RRB YT RAGKLEHD.
Eib, XL B GRRL—EHNE RS TREUITEN.
ALPH S — B ERBL—FH SRR TROTENG T
AL oG X — B 6 R IR QA PTRR ST HREANT £ AR Ky 7B PR,
R R
AL R F— B G RIREPTRBYT AT E WA BT‘J% B
S MR RIEIT AR .
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AEP—FBRLET —HeTEX (1) TGRS TRETE
.
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\ L0, e
H,C Pt B
/ \C o’ \NH3 (I)
.

O/ \om

==l

FrRATA M i AR AR L BARLA Y B AL T RG4S
A RGBT A, EPEARLASY B AR TEX (1) ATFH
% UH:

HOOC
B: HOOC _>(CR Ryn an

£% R, A RAFASIARALRIBAA. B HE. KERK 3, 5-
SHAEXE; n b 03 s AMAR—EERTLENEAR R4 R,
RANAZREREL, % nd 2, ANSRRFZRETAYRREE
H Ry F7 Ry AR HARik g R T T A —RH R IR LRI RAE R I —
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Pk — AR A ARG IR,

Rk EARAY B L BER. 1, 3-A=B. 1, 4T-B. 1, 5
Ko, WTH =B, 2-541, 4-T8 (ERR) . 2, 3- =%
1, 4T—B CGEEE) . 2-%X4-1, 3-8, 1, 2-=HEH Tk,
LA IBED, SRS ER) . AX-FR. 1, 3, 4¥X=
Bife 1, 2, 4, 5-RWER, FHRBERNAY B AT 1, 3-A=
B. 1, 4-T—8. 2-%41, 3-A=B. BER. FRBAATER,

HikER (1) Fraiddh s b A-Ru5E58Ked B
SFHAAS SIS, HAIAERT LR GEY TN,
Blde % ALY B HEL AR, MIRRSTHRENEA LTS
A X D):

H Zc C Pt H CH (III)

ALPAX (1) Fraresr-Fridh A—B & BhfKERT 2
FREFREE; £ UV. IR. NMR. MS fo X XERITHRFST
RELEH IV EIEIER, EMAERESY, ARAE—HTE. RE
o5 7 e KA AR T R 5 F e d; 2 F R -NH 8 NRT
% 54, Ffeh H BTFARLENHY); 2F B FHEMN H 50T A-K
B AT RS TF AL, 2T ABATRANLH HS549T B
d e ARST R AL, WREX (1) FIFReTHREN,

5@, AEARBT —HHE&EEREX (1) AAFEHE
Fik, AERT IR
2) AFIHEEARLEY A-BAEREY B 5 ERREARE
&,

b) & 4-40°C WBE T HRBHRAERAFERERAS, BHHA,
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¢) RLABESED) FERR, RELEHER S0mg/Sml 69K4
F, B 40°C VAT HEE TR F W RERSE. TRABARR

Hikth 2, EXAKAGFET, FHR D) QRME pH X 2-4 &
AMFHAT. HTH pHAEAYEERER, TOMA—ZEHRA
B.

AL L HEA TR FEmREEGHHEESY, CERALN
AKX (1) FFFieb i ks R AR S 4 & TR 8K,
ik 54 A M T A B R 2o B A B, Ul e RRF AL

ALRR—FFEEX (1) FirRyTHEHTITE. B,
REE SR ENERETEA.

AZERAHAX (1) B R RAF A A e BN LFE
W, ZAEAGAREBREBRLIN, SHE. Bk, &%
B. K. MR, LME. HRFSABEARSFGRARRT
iy, AREIMITREENAGRLEAE 12 48, FARFHRE
ICs, 2 10-15pg/ml, 4k 25 3 HAB YRR ik Fote RIw T AT,

sk B REAGEREEBENT T, A 15% 6 Fhif
RPMI-1640 3 fikJess M B2 T E RE, 2ABRBLEX
&, Bk 200. 100+ 50. 10pg/ml HEHAE, mAB|EA LRI
REA M @t 2 LAY, BH 72 DF, &3mA 05u &
0.2% & 3 (MTT)E %, 4 1HEmADMSO R &, SeBE R B
WA T4 MIT 2.6, A Model 2550 BRAFALRI&-FLE K A4, Wit
3 A5 o A4 3o B fm A BT IR B ICs 1.
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S35 aa e A R e R
SMMC-7721 FT5& 4 MTT RIFA4% & %
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KEpugml | SMAN' | SMAM® SMAT?® | B4A(KP)
10 16.6 4.8 - -
50 23.6 22.0 8.5 2.3
100 44.0 25.8 15.2 11.3
200 75.2 67.9 51.0 28.4
E: 1—BREAG AT RB L T
2—H 45 E R RN RS T e
3—BR4A 5 EE BT RNBLTHEY
SGC-7921 B A& e MTT R X4 & %
¥Epg/ml | SMAN' | SMAM® | SMAT® | B4A(KP)
10 5.8 - - -
50 57.5 39.4 29.2 15.0
100 82.0 72.0 55.8 40.0
200 91.0 88.6 84.4 81.0
E: 1— RGBT RGBS TeD
2—BR4A G ER BT R G RHTHEY
3—BR4A 5 B M R RHTHEN
LS-1747 4 Ml i MTT R X4 % %
R Epg/ml | SMAN' | SMAM® | SMAT® | 44(KP)
10 3.6 2.1 7.4 2.3
50 12.0 2.7 10.5 7.9
100 54.0 41.5 36.8 11.3
200 69.8 56.0 - 32.0

E: 1—AREASATRERY KRS THEY
2—HR4A 5 FERBI B MRS T R
3—H4h 5 BB B RGBS THEH
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PC-14 B &0l MTT XX %
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KEpgml | SMAN' | SMAM® | SMAT® | #4A4(KP)
10 - - - -
50 - - - -
100 40.9 35.7 38.0 16.3
200 43.7 42.6 46.0 39.4

1R GBI RGBS THEW
2— B4 ERBIY RS TREW
3—BR 40 B G B RS T e

RCAP-37 ASLIEE 2 e MTT REF15E %

KEpgml | SMAN' | SMAM® | SMAT® | #4AKP)
50 3.0 - - 2
100 17 8 6 4
200 38 23 16 14.7

E: 1— RSB RGEY TREW
2— B4 L ERB R GBYTEW
3—BR4A L BB B R MRS TIEW

AERGEX (1) AT ILTFEAR FAsT BAER
sk, B . Gt RS EIMER, SAKETHES. £
B, DNA #= RNA #95MIBARKY 1 4. Hl, ARAEX
(1) FrFRH-TFHAMHT G KR T EM(so)F B EM (ip)#) LDso
Hede T R

Jrik: B 50 R 18-22g EAF N R, MDA S, H4 10 R,
A A% 9 B3 400, 300. 200. 100, 50 mg/kg | Fxd KA T (sc)
—kESH, BBEH 02ml10g S AAE, EENK 14 KX, REEA
Sot-#. # Kurber xR H ¥ EE LDs. BikKHBEZS(p)H
LDso.
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R, ARZANY SMAN (BRASATERE RGLLSTRE
M) Ha, G R T EsH(so)f AR ES (ip)4 LDso 2514 300
mg/kg = 260 mg/kg, T —RKALAEI-T X,

SMAN 5t B FET B 18] Fofb= & % (sc)

REREK) | — | = | =2 |w | & | x| L | RTEES
400mg/kg 1 1121313 100
300mg/kg ‘ 1| 2 3 1 70
200mg/kg 1 3 1 50
100mg/kg 0

SMAN 5t B FE T 1] Fefb= & % (ip)

REHAE) | — | = | = |w| &2 | x| & | BEE%
400mg/kg | 1| 4| 5 100
300mg/kg 2 3 50
200mg/kg 1 10
100mg/kg 0

Rk £ AHARE RS YHRENE, RERARSTLEY
Foy—RBE, KAEAAARARLAER (1) 7R TN
RENE T4 TRE, STt RER AR FHRBEA K
B EAREWBRL ARG ECEARRBYTETHEMARLES B, HiXH
RS VA RS F S E RERE ST A, IARTAERER
Foik b ERBERAN R AARE, RARIBROTEMRT
DNA B, #XA DNA W ofg-2obeg it B ARSI FEAN LS TE
FUgT £, B TR IR ML RS EARST A, BubERR
IR BRAL AT 6 T4k H A, Al ARAE@OA A B A REAM .
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EWEIKN R, BARLES B WEHT LASH $AREEH,
#5 T HROTF A ASANAERGSEREREMGELST A—B, BE
BN At R R G EREM R AR E, TS E4A
2 ASEG. BAER DNA. RNA# “FH” . 385 F A-BR
255 MR, A 4RL Y 69 IRk DNA &M ¥ ARELBAR, BE
BRE R AENRE, FEITTFEY A—B 2T FHBLSTEETX,
Bk TADTF A, A T8 PURTELEMFAF DNA F RS EH R
A s, AR bE st DNA A H R, INEETH
7. O
PERLE 23

RGBS T A+ERSTB — > BH5TAB

WELEGHF . HB | i % m A= DNA. RNA
> A—BH#HA@EHN >

A—BEERA+B

TFRY>TFX > (+% DNA. RNA)-NH,:- A +B

— > 5% DNA. RNA Z 4%k — FEafeadrlt,. T,

b
A K OAWE LT Laas AT @Y, BALAGRPERI
R A b LA B PR

R#H) 1. BHTHEER_BIOCMAP)RAE LS
EHRNTF A B4
BERSTB: FEARA-R
S BHYTEREA-BEA—B
2-F N CisHpOsN,Pt, 5-FF 551

-8-



WO 03/045962 PCT/CN01/01595

fr g5 X
¢t 9 NH
m,c” e L0, #7  HOOC
. HC
\ﬁ/ €-o’ \NH3 Hooc ~

2

Q

AR
SMAP &41&7ik: e 371 EEHRALES A@s) 180 £
Bria s BOEA B S RF B RREMRER, £25°CHRET
NEERERS, HHBY, 2RE. Lk, £ 40°C ATHTHN
Kxaokss. FRABARDREHRZE SMAP.
pH 2.5 KER&, B JE 25°C
1 mol A+1mol B — 1 molA—B

Mk G EZERNE, KYEMEH 3.5%, pH 2.53.0, BET
B Ae b AUER] . MR, RARRE.

Ki#: UV: Amax 245nm (KRER);

IR: KBr EF, &2 (cm™): 3269s, 1648s, 1612m,
1500m, 1381s, 1349m;

I-NMR (500MHz, DMSO #%&#]) : § 1L.6(A2 AT 24 H &5
), 265 A Y AN H B3 TP, 41X ATHE 24ANE
6/ H), 5.8(44 B ¥ CH &%), 7444 B ¥ XK 54 H),
12.3(489 B T BT 4 H);

MS: ESI-MS, % &F#EST &% M-1: w/z 550,

%3 sHAE. R, BRF 5B @K I F 50-70%;

£32:. ) R T ESH (sOBEEEH (ip)49 LDso 554 290 mg/kg
#= 250mg/kg.

. BAERYAERT, RKERFRE 8 .
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et 2. MHTIELBEACMAT)ES
ERST A R4
EASTFB: BERK
4 BYTELBRS A—B
2-F X C1oH13010NPt, 4T & 521

S LEH):
H2 0
/ \ /C"O / HOOC —CH—OH
\c/ \C"O \NH;, HOOC —CH—OH
H, 0
AR

SMAT #4|&7 % e 371 EEHRAELS AP 150 £F
Br4a sy BOBAB) S RFE RBE KGR, J 25°C HRET A
EERERS, BHENY, 2RY. LB, AAEREE, LEHER
50mg/Sml # SMAT K4, S 40°C ;AT ey ARoks. F
R B AR R A

pH 2.5 K##%, ®JE 25°C
1molA+1molB > 1 molA—B

Pk @ ESRRR, KRPEMREH 3.5%, pH 2.53.0, RET
B e AL MIER] . . BREE.

KiE: UV: A225nm A% (RIER);

IR: KBr &%, T EZF % (cm™): 3269s, 1648s, 1612m,
1381s, 1349m;

'H_NMR (500MHz, DMSO &#) : 8§ L6(ES AF2AH &5
k), 2.6(H AT 44H $3E%), 4185 A F%, 24NL
8 6 A H); 42845 B F 2 A CH #%), 12.6(4% B FHRETH
H);

MS: ESI-MS, #i & -FiA4T5 % M-1: m/z520.
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B B, FE. BRFEHBEMEHFHE 60-80%:;

£32. R T RS (so)BUEEH(p)4) LDso 2 414 290 mg/kg
#a 250mg/kg.

o BARFRER T RPKERE.

) 3. BH-THERB4L(SMAM)#E
FHARSTF A B4
ERHF B: ERBER
b BT ERB4LAB:
2F X C1oHis0oN,Pt, 2T & 505
LA
H,
O c-o. NHs HOOC—cH,
HzC\% 2/C\(l(l)j_o/rt \NH3 .HOOC —<I_:|—0H
AR
SMAM #4187 #%: 3371 EEHRMLESLS AGEAF 14 EE
Brea s BEERBR) S AR F B RRE S RER, £ 25°C HERET A
EERERS, BN, BRG. E, AEKEE, LHIER
50mg/5ml 8 SMAM K47, HAE 40°C vATFH 7= dy & R IRGE
T IR AR BARBR A |
pH 2.5 Kk, B E 25°C
1molA+1molB > 1 mol A—B

Pk B ELERMR, KPEMEH 3.5%, pH 2.53.0, E&T
B e H 0B HUEHA] . PR, B

Kk UV: A 225nm A3(KIER);

IR: KBr & F, TE% % (m™): 3269s, 1648s, 1612m,
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1500m, 1381s, 1349m;

IH-NMR (500MHz, DMSO&EH|) : § 1.6(AL5 AF2AHHS5
&), 26(H AT 440 H 83 T%), 4185 ATHRE, 24N L
8 6/ H); 42(44% B CH ¥ 2 &%), 439 BF CH¥4E
%), 12.6(4 B ¥ HEA T &) H);

MS: ESI-MS, #i & T 5% M-1: m/z 504,

. s, FE. BREFSHERNFHE 50-80%;

£32. R T RS (so)BLEEMR (ip)4Y LDso 2 1% 290 mg/kg
#= 250mg/kg.

Fa b ERf KRR KRR ERE,

A 4. BHTAARRSSMAN)LEH
EARST A B4
BAHTF B: AR
Wy BH-TATHERS A—B
2F X C12Hz0011N2Pt, 2T & 563

LM
H,
HOOC —CH
/C\ /C—'O\ /NH3 2
H,C C Pt . HO -C-COOH
N =07 Ny /
C H;  gooc —-CH,

H )

AR

SMAN &4l &5k e 371 EENRAES AGEE 192 EF
Er45 BAARB) DA H AR F B RAEARER, £ 25°C HERE T VA
ERERERAS, BHYY, BRG. ik, AAaRHEE, LHEFRAK
50mg/5ml &5 SMAN R4+, RA 40°C A TH = Mol KRR REE . T
B AR B AR R RA B

12-
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pH 2.5 R, B 25°C
1molA+1molB > 1mol A...B

Bk @ EERMR, THRTK, BETEROAIEA.

Kk UV: A225nm RMECRER);

IR: KBr EF, EEF K% (m™): 3269s, 1648s, 1610s,
1384s, 1349m;

IH-NMR (500MHz, DMSO &) : 8§ L6(AA AT 24 HES
&), 2605 AT 4AH K3 E%), 1A ATRE 24N
8 6 A H); 4244 B F 2 MEREFH CH #9%), 12.6(24 B TR
A J &g H);

MS: ESI-MS, #i & FiggaTHTEM-1: m/z 562.

B R, R, BRF 2B X0 E 50-90%;

£ )BTRS (so)fe AR IES(ip)4 LDso2 %124 300 mg/kg
F= 260mg/kg.

e BARFRERERPAERE.
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W #E K

1. —#eTEX (1) AAFnes:

L9
/\/C_O /

H, C C . B I
% ﬁ‘o \NH3 D
H J

H b RS W H EAAY ATk E BAACE Y B AL T a4
s A0 RS RS T, BETEAMLSH B A TEKX (ID) A
T 3 AR

HOOC

) N
B: Hooe— (CRiRDn an

£ R, A RAAASRRE LA L. 4. B REKS, 5-
SRERA, nb 038R, AHRAR—HRTLALERFR,
RARAEEARSEE, B%nd 2, AABRRTIRATAH R
& Ry o R, VA AL FoAa ik 69 8R T T oA—R T B IR TR RAE LI —
P — A RAABEBK A TR,

2. BBERAER 1HEX (1) Fraitdd, EFIalss A%
BEEKLAY B HTFRAASAGELES, HATABREAEMN
RS TFHREH.

3. RERAER 184EX (1) FFatdd, LFERuey Bik
BEB. 1, 3-A=BK. 1, 4 T8, 1, 5-R=8&. WTH =M. 2-
Bh 1, T8 (ERB) .2, 32451, +4T-R (B&
B ) . 2-EE-1, 3-ASER. 1, 2-=HRARTR. 3-BEAI-RE,
s R B (AER) . ARE-FER. 1, 3, 4-KZBA 1, 2, 4, 5F

B,
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4. AREHAEL 3 GEX (1) Freksdd, EvEHRLEH BA
EEh, 1, 3-A-B. 1, T8, XER_B. BER. FRE®K
AL,

5. MRERFAEEL 4 8HEX (1) FFFsd, EPEARNLESH B A
R A A B ALATERB S TE W EA EMA (D):

Hz """" H—0

// H, \
“0_ 'N—H--0=C

/ N W N

N o
\})___'1:“_”__7

6. —AEEMRERAER 14EX (1) FIabdhtgFk, e
T HEK:

a) H-RH & RS YR AFERASY B 6 FERREARER,
b) 4 4-40°C 89BE TH@fr RAERAFERERS, BHINA,
BRE. Lk, Ffo

¢) AABEFED) FRER, REILEHER S0mg/Sml K4
H, KA 40°C AT HEBRE TR e KigdRas. TRABKER
7. ARERAER 6897 E, AFFED) AL pH K 2-5 5
AT

8. MFRFEH@mEEEGEhELY, OARERAER 15T
FE—IR A A Ky 7 B RV B 2 M % b IR BAK.
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