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Abstract :  Seven water-soluble 7-(acylhydrazono)-formyl camptothecins were
synthesized and evaluated for their ability to cause protein-linked DNA breaks and to inhibit
topoisomerase I activity. Compared with camptothecin, compound 3 was more potent in
these two assays but was less toxic in several cancer cell lines.

Camptothecin (1)2 and some of its derivatives are potent inhibitors of DNA
topoisomerase 1.34 Among the numerous camptothecin derivatives, hycamptamine,5 9-
aminocamptothecin,5 and CPT-117 are being tested clinically as anticancer drugs® against
colon and other cancers in Europe, the U.S.A., and Japan. The development of
camptothecin derivatives as potential anticancer drug candidates frequently suffers from
inadequate water solubility. In our endeavors to synthesize water-soluble camptothecins,
7-formyl camptothecin was chosen as the starting material for preparation of hydrophilic
group-bearing derivatives. This compound has shown improved solubility in organic
solvents and an excellent ability to form imines or hydrazones. We have synthesized a
series of novel water-soluble 7-(acylhydrazono)-formyl camptothecins and have evaluated
their inhibitory effect on DNA topoisomerase L

The 7-(acylhydrazono)-formyl camptothecins (3-9), were synthesized (Scheme 1) from
7-formyl camptothecin (2), which can be prepared from 1 by a literature method9.
Briefly, compound 2, was dissolved in CHCl3-MeOH or CH,Cl)-MeOH. The acyl
hydrazine in HC] solution was then added to the above solution. After the mixture
wasallowed to stand for 2 hr at room temperature or was heated to 60 °C for 10 minutes, it
was evaporated in vacuo and purified by Sephadex column chromatography to yield
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1: R=H
2: R=CHO

H,NNHCOR
HCI, CHCl;-MeOH

H : R = -CH(NH,)CH,(p-OH-CgHs) » HCl

NGamN—NH—C—R ?

4: R =-CH(NH,)CH;OH * HCl

5: R=-CH(NH,)CH,CH(CHy), * HCI
6: R = -CH(NH,)CH,CH,SCH;; + HCI
7: R=-CH(NH,)CH; « HCI

8: R=-CH,NH, « HCI

9:R=-—-L_j

N -Ho

Scheme 1

Table 1. Protein-linked DNA Breaks and Relaxation Activity Inhibition of
Topoisomerase I of 7-(Acylhydrazono)-Formyl Camptothecin Derivatives!!

Compound Protein-linked DNA breaks Relaxation activity inhibition of
No. in cells (25 pg/mL), % Topoisomerase I (25 ug/ml), %

1 100.0 100.0

3 181.0 163.5

4 79.8 145.0

5 111.7 136.4

6 111.0 197.1

7 93.7 98.0

8 110.3 1159

9 154.6 100.0
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Table 2. Cytotoxicity of 7-(Acylhydrazono)-Formyl Camptothecin
Derivatives (ICsg,g/mL)11

Cell lines
Compound KB KB KB HepGe- MCEF-7 SW480
No. vP-16R7uM  veRR20uM Tis
1 0.01 0.04 0.03 0.09 0.02 0.01
3 0.10 5.00 1.00 1.00 5.00 0.40
4 0.12 5.00 3.00 3.50 1.00 1.00
5 0.10 1.00 0.40 0.40 0.15 0.04
6 0.10 0.50 0.20 2.00 1.00 0.80
7 0.10 5.00 3.00 2.50 1.00 0.60
8 0.10 3.00 1.00 0.60 0.40 0.10
9 0.04 0.60 5.00 1.25 0.80 0.70

the target compounds (3-9). Because the reaction is performed in a hydrochloric
acid-containing solution and an amino group is present in the acylhydrazine, the
corresponding water-soluble HCI salt will be formed.

Tables 1 and 2 show the bioassay results for these new camptothecin derivatives (3-9).
Generally, the relaxation activity inhibition of topoisomerase I and the protein-linked DNA
breaks correlated with the cytotoxicity. One of the derivatives, compound 310, caused
more protein-linked DNA breaks and inhibition of topoisomerase I activity and was less
toxic to the cells, when compared with 1. The cell death caused by 3 may result from a
mechanism other than DNA single-strand breaks. Further development of 3-related
compounds as potential anticancer drug candidates is in progress.
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7-(L-Tyrosylhydrazono)-formyl-camptothecin * hydrochloride (3):

Yield 95%; yellow powder; mp 250 °C (decomp.); IR (KBr) 3400 (OH), 3300-2000
(very broad, NH3*), 1740 (y-lactone), 1690 (carbonyl of amino acid residue ), 1650
(carbonyl of amide), 1635 (C=N); 'H NMR (CD30D) 6 0.86 (t, J = 7 Hz, 3H,18-H),
1.78 (@, J = 7 Hz, 19-H), 3.09 (dd, J = 26, 7 Hz , 2H, CH; of tyrosine residue),
4.28 (m, AB type, 2H, 5-H), 4.87 (t, J = 7Hz, 1H, NH,-CH- of tyrosine residue),
5.18, 5.33 (d, J = 16 Hz, 1H each, 17-H), 6.47, 6.78, 6.98, and 7.10 (d, J = 8 Hz,
1H each, aromatic protons of tyrosine residue), 6.91 (s, 1H, 14-H), 7.26 and 7.35 (t,
J =1.5 Hz, 1H each, 10-H, 11-H), 7.50 and 7.61 (d, J = 7.5 Hz, 1H each, 9-H, 12-
H), 8.15 (s, 1H, HC=N-N). Anal. Calcd. for C3gH,gN506Cl * 1.5 H,0: C 58.44,
H 5.06, N 11.35; Found C 58.84, H 4.79, N 11.08.

Bioassay : Assays for inhibition of DNA topoisomerase I and for production of
cellular protein-linked DNA breaks, as well as for cytotoxicity in cancer cells, were
carried out according to the procedures described previously.3:12.13
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