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The Synthesis and Steric Structure of Pd(I1)-2-Substituted 8-Quinolinol Complexes
Having DNA Base as External Ligands.
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ABSTRACT

In the presence of external ligands (ExL), Pd(II) and 8-Quinolinol ligands having C donor atom at 2-position

give not only usual 2:1 complexes but also 1:1:ExL complexes. These complexes have interaction between

2-substituted group and ExL, and various heterocyclic bases are inserted as ExL. In this study, it carried out that

synthesis of complex coordinated cytidine as ExL toward Pd(II). In addition to structure analysis by 'H NMR,

the structure optimization of 1:1:ExL complexes was carried out by the Quantum chemical calculation for the

examination of the steric structure. It coordinated in the heterocyclic nitrogen in the Pd(Il), and the hydrogen

bond was confirmed. Because of these complexes was imitated Watson-Click bonds observed in the DNA

double helix, it is possible to apply as the DNA artificial receptor.
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Figure 1. Watson — Crick hydrogen bond.
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nate (1) DR
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2.3.1 {Dimethyl-2-[(8-0xy-kO0-2-quinolyl-xN)
methylene]malonato-xC} (Pyridine) palladium(II)
(Pd-1-Py.) DA

BCAZF- 1 (187 mg, 0.646 mmol) DX J — LIEH (40
m&T b T 7 aaRT Yy AADEEAD Y U A (KPdACl)
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C-200, ¥RFfER HEfg—F L . =& ) —/L=9:1) IT&
S TR L | 64 [E {4 Pd-1-Py % 140.5 mg (0.297 mmol,
46%) %72, 'H NMR & [ppm] 3.43(s, 6H, esterCHs3),
3.93(s, 2H, CoHy), 6.81(d, 1H, J = 7.7 Hz, 7-quiH), 6.85(d,
1H, J = 7.9 Hz, 5-quiH), 7.20 - 7.30(m, 2H, 3,5-PyH), 7.62
- 7.64(m, 2H, 3,6-quiH), 7.76(t, 1H, J = 7.4 Hz, 4-PyH),
8.04(d, 1H, J = 8.7 Hz, 4-quiH), 8.83(d, 1H, J = 4.9 Hz,
2,6-PyH).

2.3.2 {Dimethyl-2-[(8-0xy-kO-2-quinolyl-k/V)
methylene]malonato-xC} (cytosine) palladium(ITI)
(Pd-1-cytosine) D&

Pd-1-Py(310 mg, 0.66 mmol), > /(365 mg, 3.3
mmol) . DMSO (40 ml) % 200 ml 7 A7 7 A 2 (TiRA
L 35°C T3 AR L7, BUSHE. 7 mr /L A TH
. ARE 2K Coevs, KEIEET R Y 7 A (Na:SOs)
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— IR L, PR A 40°C DK C 2 BB L
et AHE LTz, WEMZ RIS E 7 1 aiL MIRE
B EEDT, T Mo EA, EOSBEC
TT & M ASRE R WE 2 %D Pd-1-cytosine % 43 mg
(0.085 mmol, 13%) #37-, FhA(259~260°C 43f#). 'H
NMR 6 [ppm] 3.59(s, 6H, ester- CH3), 3.96(s, 2H, CuHb),
5.94(d, 1H, J = 7.4 Hz, 5-CtyH), 6.10(s, 1H, 4-CtyNHP),
6.76 (d, 1H, J = 7.9 Hz, 7-quiH), 7.07(d, 1H, J = 7.9 Hz,
5-quiH), 7.22(d, 1H, J = 7.4 Hz, 6-CtyH), 7.38(dd, 1H, J =
7.9, 7.9 Hz, 6-quiH), 7.55(d, 1H, J = 8.7 Hz, 3-quiH),
8.36(d, 1H, J = 8.7 Hz, 4-quiH), 10.95(s, 1H, 4-CtyNH?),
11.22(s, 1H, 1-CtyNH). JL2 77 #T1E C, 44.10; H, 3.82; N,

10.43%. C19H1sN4OsPd + HoO & L COFHHAE C, 43.65; H,
3.85; N, 10.72%.
2.3.3 {Dimethyl-2-[(8-0xy-kO-2-quinolyl-kN)
methylene]malonato-xC} (cytydine) palladium(IT)
(Pd-1-cytidine) DA AL

BAZ 71 (187 mg, 0.646 mmol) DT X / — LIEHE(40
m) T hT 7o RT YT LAMEBEL Y T A
(K2PdCly) (211 mg, 0.646 mmol) D/KIAEE (20 ml) &K
ik U 7 2 (KOH) (100 mg, 1.76 mmol) D /KIEIE (10
ml)% 200 ml 7 A7 7 A 3 TiRE L7z, 40°C T 20 47
fyEtt. TP (786 mg, 3.23 mmol) D/KIFIE (20
ml) ZIZ., & 5224 K LT, BOSKE TR, v
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7. Aifth, Ak —F ) —z KL —F —THRJE
RiE L. g7 v~ N7 T 7 40— (REHELE; BigcT
VY BTV, EEAER Pd-1-cytidine %z 50.4 mg (0.165
mmol, 20%) 7=, @A (300°C LLESyfi#). 'H NMR &
[ppm] 3.51 - 3.54(m, 3H, 2-RibCH,OH, 2-RibH), 3.60(s,
6H, esterCH3), 3.96(s, 2H, CoHy), 4.12(s, 2H, 3,4-RibH),
5.17(s, 1H, 3-RibOH), 5.30(s, 1H, 4-RibOH), 5.47(s, 1H,
2-RibCH,OH), 5.70(s, 1H, 5-RibH), 6.26(s, 1H, 4-CtyNHP),
6.54(d, 1H, J = 6.9 Hz, 5-CtyH), 6.76(d, 1H, J = 7.2 Hz,
7-quiH), 7.08(d, 1H, J = 7.4 Hz, 5-quiH), 7.39(dd, 1H, J =
72, 7.4 Hz, 6-quiH), 7.56(d, 1H, J = 8.1 Hz, 3-quiH),
7.70(d, 1H, J = 6.9 Hz, 6-CtyH), 8.36(d, 1H, J = 8.1 Hz,
4-quiH), 11.5(s, 1H, 4-CtyNH?). & & /5 #T (FAB+) m/z
636.2 [M+].
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Figure 3. Expected structures of Pd-1-cytosine.
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Table 1. Elemental analysis of Pd-1-cytosine

Found [%] Calcd. [%]
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Figure 4. Expected structures of Pd-1-cytidine.
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Table 2. Minimum energy of Pd-1-cytosine

minimum energy AE
compound
[hartree] [kJ/mol]
Pd-1-(N)-cytosine -1531.861
Pd-1-(NH2>)- cytosine -1531.843 47.259
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Figure 6. 'H NMR spectra of Cytosine (Upper), Pd-1-
cytosine (Lower).
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Figure 7. Optimized structures of Pd-1-cytidine.
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Table 3. Minimum energy of Pd-1-cytidine

minimum energy AE
compound
[hartree] [kJ/mol]
Pd-1-(N)-cytidine -2028.024 -
Pd-1-(NH2)-cytidine -2027.995 75.369
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Figure 8. 'H NMR spectra of Cytidine (Upper), Pd-1-
cytidine (Lower).
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Figure 9. Temperature dependence of 'H NMR spectra of
Pd-1-cytidine (H?, HP).
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