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ABSTRACT. Metallo-tallysomycin (an anticancer drug metal complex) recognizes specific tumor cell, and

noncovalently binds to DNA base pair to cleave sequence. Anticancer drug metal complexes, zinc- and cobalt-
binding tallysomycins, were synthesized and purified in order to understand the functions of metal complexes.
Complete exchangeable 'H-NMR signal assignment was accomplished by optimal pH- and temperature-dependent
'H-NMR studies. In addition, a recently developed NERD (2D NOESY-1-1 echo) experiment gave a detail struc-
tural feature which is useful for NMR-based solution state structure determinatin of complex. Results exhibit that
nitrogen atoms of B-aminoalanine, f-hydroxyhistidine, imidazole, and pyrimidine ring are the metal binding sites
with a Zn(Il) ion, whereas Co(III) ion can bind to one and two equivalent of tallysomycin, respectively.
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Fig. 1. Molecular structure of tallysomycin-A (TLMA)
with functional group participating as metal binding sites.
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Fig. 2. Degree of complexation between Zn ion and
talyysomycin-A monitored by microtitration and 'H-
NMR experiment in a finger print of 7.3-8.3 ppm. Two
peaks 7.3 ppm (H28) and 7.8 ppm (H29) of TLMA is
subject to move to 7.4 ppm and 8.1 ppm after com-
plexation, respectively. Symbol A stands for the spectra
after adding 0.33 equivalent of ZnCl; into metal-free
TLMA. Symbol B and C exhiibit the spectra after ad-
ding 0.67 equivalent of Zn to TLMA, and 1 equivalent
into TLMA, respectively.
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Fig. 3. Optimal pH and temperature condition for the ex-
changeable 'H-NMR signal assignment. Spectra obtained
in water NMR experiment (95% H;O and 5% D:0) ex-
hibit that pH=4.5 and temperature 1°C is appropriate
enough to assign NMR signal. Symbol A, B, and C
stand for "H-NMR spectra recorded at 1°C, 15°C, and
25 °C, respectively.
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Fig. 4. Portion of 2D NOE11 spectrum of ZnTLMA in-
dicating dipolar connectivity between exchangeable pro-
tons attached to nitrogens and protons attached to car-
bon atoms. Spectrum in the range of 5.5~9.8 ppm are re-
corded at 200 ms mixing period.
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Table 1. Comparison of 'H-NMR chemical shifts of
ZnTLMA for the metal-binding sites recorded at 22°C
and pH 6.7

'H-Signal TLMA Zn-TLMA (TLMA-ZnTLMA)

H2 4.04 3.73 +0.31 ppm
H3 2.95 243 +0.52 ppm
H3' 2.99 335 -0.36 ppm
H5 2.62 2.85 -0.21 ppm
HS' 272 3.30 -0.48 ppm
Mell 1.91 2.23 -0.32 ppm
H13 5.14 4.84 +0.30 ppm
H14 5.28 5.20 +0.08 ppm
H22 4.77 4.00 +0.77 ppm
H28 7.35 7.40 -0.05 ppm
H29 7.87 8.07 -0.20 ppm
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Fig. 5. "H-NMR spectra of Co(III)-(TLMjo+): indicating a finger print of dimer formation. Some folded peaks for H28,
H29, H44, H47, and Me32 'H-NMR peaks appeared at 7.65, 8.63, 8.15, 8.25, and 1.32 ppm are labeled, respectively.
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