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ABSTRACT. It has been studied that relations between electronic structure and anti-tumor activity
by variation of amine group in cis-diamminedichloroplatinum (II) complexes. We were also interested
in these Pt (II) complexes interaction with 1-methylcytosine of DNA base and the electronic structure
of these complexes in order to understand the mechanism of the metal-nucleobases interaction. The results
showed that net charge of center metal in Pt complexes effect anti-tumor activity. The mechanism of
the bonding between metal and ligands largely based on charge transfer from ligand to metal atom. Fur-
thermore, the established molecular orbitals showed that metal 6p-orbitals played an important role in
the bonding scheme for the interactions between platinum (II) complexes and 1-methyleytosine. We also
found that the stronger Pt-N3 bonding strength became, the better anti-tumor agents were.
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cityel A S <¢t7) 313t M), Clearee cis-[PtAX
»J(A : amine group, X @ anionic group) Zeje] 2
TaHEel 4 ofglajZte Zfol wE 3ot W3 E
Sarcoma 180 tumore] thall 33 H=}, ofrl7)
oA} ke w7t HE4E IR xert E4F
T2 gotMo] Dolrlz FA(toxicity)o] F7HE-E
973}

8, WNF(ID 2go| A EA Aol AHE 2
o, old Ee M A T A3
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acid) 2] A3 Pz E AL A &
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Fig. 1. Platinum([i) Complexes calculated by SC-MIZH
method.
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b fla s

Wl 2 ahgo] A4l uhdg A el EHT w}yel Low-
din orthogonalization, spin-orbit®} ligand field %-
¢ Tl 4IUANE HFY F UEF FHY
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Fig. 2. Molecular structure and atomic numbering
scheme for the 1-methylcytosine (1-MeC).
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H; or H;=A¢+Bg+C

=, w8t YA AH)E ok o] WAkt
A

Table 1. Relativistic orbital exponents

ter24 Dirac-Fock® 9AA-5¢r24E T8 5 Atom Orbital n & -Value
e, Nitrogen 2 2 1.88288
7} fztel] g n9} £ G2 Table 19 FA 3l 2 2 1.69621
on % FA7} Qe AL j*=1—1 spin-orbit 1} Carbon 3“‘ 2 1.57470
. . . p 2 1.41152
Al “ e j=t+ -
ehhz, * 27t gle AL j=i+) spin 01:b1t~%- Oxygen 2 2 2 188%6
velgic), 2 A4l A non-relativistic orbitale 2 2 1.97668
c}&7} 7ol relativistic orbitalZ%-E Tk Chlorine  3s 2 1.625%4
3p* 2 1.36316
G, (N RY=1/3¢3+2/3 ¢, 3 2 1.35630
¢a{N. R)=2/5¢2+3/5 ¢a 3pN.R) 2 1.35859
Hydrogen s 1 1.0000¢
Hamiltonian®] 23} -8 2(H; or H)= vh-&3) Platinum  55{N.R} 2 2.62430
o] FojAc), Sp(N.R) 2 2.27918
5d* 2 1.55265
H, or H=IP+EA—F+EL 5d 2 1.47275
. 5d{N.R) 2 1.50471
A > ital2] o ) o
o] 7] 4}, I P atomic orbital?®) o] &3} X Q Yol E 6s(6is N.R) 3 1 11704
A¥ A=A Qe 2, Fol E L 27 ligand delocali- 6p* 3 0.69967
zation factor®} atomic electronic termelc}. o]z{ ¥t 6p 3 0.62127
E-2 atomic chargedl IABIEE, A o33 6(N.R) 3 0.64921
2L 23R e T2, N.R denotes Non-Relativistic
Table 2. Non-Relativistic orbital exponents and atomic orbital energies
Atom Orbital n £ -Value A B C
Nitrogen 2¢ 2 1.88288 65,802 228.060 283.893
2p 2 1.69621 60.894 191.560 102.938
Carbon 25 2 1.57470 56.013 250.245 108.114
2p 2 141152 58.207 172.787 63.978
Oxygen 2s 2 2.18826 58.593 298.360 363.030
2p 2 1.97668 64,618 203.350 128.780
Hydrogen Is 1 1.00000 221.056 213.013 115.417
Platinum 5s 2 2.62430 0.0 108.310 875.530
{PtNH3)Cl,] 5p 2 2.27918 0.0 106.470 507.386
5d 2 1.50471 23.505 157.950 63.154
os 3 1.11704 10.978 150.027 58.461
6p 3 1.64921 13.667 104.263 23.413
[Pr{NH]2+ 3s 2 2.62430 3.0 108.310 875.530
S5p 2 2.27918 0.0 106.470 507.386
54 2 1.50471 20.615 175.457 11.122
6s 3 1.11704 8.089 167.528 6.426
6p 3 0.64921 10.826 121.683 -28.614
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Hy:(2‘su) S;‘;‘ [(Hn“H,,)f'?]

of Alalel] A% 7z} |AES} A B C3kd Table
20)) FolA] gleo, A4k charge convergence?}
<0001 =9¢ w712 whE(iteration) A3k
o} )3 Adbel A4 WFAEe) HEAE Fig
34| el 2, input dataE A AFLF cis-platin]
ZAgo) ot g7 Xeray dataBHE] PG om®
Fig 43} Ze}, 2|3, olvlZlo] wd 7|7} A41R
complex]] 3= N-Co] ZAqde|E 147TAR 4
712 23 olul7] M & Pt 4 MOE
w)3jeic), jhH, cis-diamminebis(1-methylcyto-
sine) platinum(Il) &) 7]&13H F2= Fig 59 29)
Head-Tail(H-T)#} Head-Head(H-H)2] 5 7}A|7}

[
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Fig. 3. Coordination system for cis=[(NHy.PtL.).
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Fig. 4. Molecular geometry for cis— [P{NH3),(C1,).
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Hsat, ol
data" 23]

WD g9 53bA TR} i Aeld &
Mabes BAE QA Figld +55 HEE9
Pt-Cl overlap population, %S hybridizationz} Cl
atomic chargeZ Table 3¢ Qekdlich T/Ce
Cleare7} A 33-E Sl sl 3-8 444 ac
tivitey 24°, o] gk2 stekA 2 HelE tumor celld}

287 22 tumor celle] &3k A|7ro] =yt
9 FAuIE HYEE vehd Fo|n], o] o)

HEFE golde] F55 el

%S hybridization-& Pt} Clzke] A) zo}d e 4
ALY s-orbital 71Tl WMEEg Jehls
Ao g g8=5 dCl(s)/0Clell 2Jsl] FallHom, o
714 §Cl(s)= Pts} C19] A&l A chlorine s orbi-
tal€ E33}= overlap population®] olx, & Cl

Pt

N4 NG

02
02

B

Fig. 5. Stereoview of the cis~[(NH g Pt(1-MeC), ]2+ ca-
tion A: Head-Tail form. B: Head-Head form; Interato-
mic distance (in Bohr} are 3.87(Pt-N1ly). and
3.43(Pt-N3}, and N3-Pt-Nj angle is 90.0°. Interbasc di-
hedral angle is 102.3°.

Table 3. Modified EH calculation results for ¢is-[ PtA,Cl,] system

Compleces T/C Pt-Cl overlap %S Cl~atomic Pt-N overlap Pt-atomic
population hybridization charge population® charge®
A=NH; 3 0.2641 419 -0.4367 0.4504 0.7170
A =CH;NH, 14 0.2517 41.0 -0.4169 0.4221 0.6296
A ={(CHjyNH 25 0.2294 373 -0.4463 14204 0.5803
A={CHgysN 0.2352 41.5 -0.4561 (1.3600 0.5090
A=CyHs5NH, 14 0.2513 38.1 -0.4540 04210 0.5930
A =HOC,H NH;, 22 0.2586 38.2 -0.4461 04117 0.6353
A =i-C3H;NH, 33 0.2656 38.4 -0.4255 .2288 0.3488
A={CcH3NH, 33 0.2468 316 -0.4191 4.3969 0.5651

aRatio of the weights of treated and untreated (Control} tumors obtained from ref. 3. #The Pt-N overlap population and

atomic charges in ¢is - [PtAo2«.
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Tuble 4. Net percent Atomic contributions of Pt atom for frontier orbital in ¢/s-[PtA )2+

Complexes

level 3y e a5y, Gdene 6 6, 6, b,

A=NHy LUMO  — - - - 505 - 9.7 - 104
HOMO 919 — 0.3 - - 0.1 05 - 0.5

A=NHACH3 LUMO - - - - 49.8 - 6.4 - 6.9
HOMO  73.7 - 5.7 ~ 1.8 - 1.4 - 1.3

A=NH(CHy, LUMO - - — - 48.8 - 5.3 - 5.6
HOMO 15.2 - 39.9 - - 12.6 0.1 - 0.1

A=N(CHy; LUMO - - - - 46.0 - 48 - 5.1
HOMO - 3.8 - 4.0 — — — - -

A=NHAC,H9 LUMO  — - - - 514 - 5.1 - 55
HOMO  58.2 - 52 - - 4.1 0.3 - 0.3

A =NHAC;H OHLUMO 0.1 - - - 52.6 - 2.8 - 3.1
HOMO - 0.1 - 0.1 - - - - -

A=NH6-C3Hy) LUMO 0.5 - 0.2 0.1 303 4.0 0.1 0.6 24
HOMO 1.6 - - 0.3 36.9 1.8 0.2 04 3.1

A=NHACeHg LUMO - - — - 43.9 - 38 - 4.0
HOMO 0.5 - 0.5 — — - - - -

& Ptof2] A|v}A S Ese RE overlap po-
pulation®] }olctk Pt-Cle] ZAjH4del A3k Pi-Cl
overlap population} Cl atomic charge Z12]3 %S
hybridization-& &etAdzl JdAF FA7} S 3t
SR eng dehE Foleeilee o]dFy
(Jeaving ability) 2t 2 d93}7] o} 2ejBnZ
olnl7] Wilell wh& ordE WFUAe] HAFE
(electronic structure) 2 Bl g o] Ut
A, WFAEo] WAz A s
A Folg)7kert "o, cs-[PtA )2 Y2
H ¥4 ZA%o| £3¥d DNA basest YL 3
dste 2 o)2igt Hehe] WMF(UD FEA obgi7]
w2lol| whel Pt WAk AAFErE AYA EelA|
=712 wzsk7l Y3k Pe-No| 237}z ¢} atomic
charge® Table 3o viepligich 2 A= 3tAe)
E242 PuN9 237}Er 23 #E € 5 9
Q3 =g W2Uzte) atomic charge’t EFE 3
PAe] A vjehim gleEz, FAFSHY A
Bx AEb ool Qs vXE oSS ¢
slgic). dytd o Holgo)el 2|tesel AY
8 o 2|7kso 4] F45dxt2 Hste)F(charge tra-
nsfer)o] Qeljdcl®, Table 4v LUMO o7&
ol Pt 99719 orbital 715 2387 A%t
frontier orbitalell &k 3 FA=19| orbital 7|9 =2
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vehdicl, LUMO v 2] &4+ Sd-orbitals} 6p-or-
bital®] 4AE& A, 53] 5dye. 6p.2} 6p,-0rbi-
tale] gt o g oy vPstz gjonz o
Z2E7} intracellular target(DNA) 2] A ko) glef
2} AaptA) (electron accepter)< o]21%t orbitalg
S AL 4 F o) olrlE|7hEe] FF
e} ¥lastd, LUMO <luz|Z¢e4 Pte] 54-9}
6p-orbital 7| EE d¥r)7t YA AFI5F of
25w, HOMO oA &= 5d-orbitale]
71de7t 3A) Jebdel CHOH, i-CH, R CeHs
717} 2| doll= 54-9} 6p-orbital 7197} fron-
tier orbitalell RsjA HA et glen2 &
Beid-E Ahd AEY4E LUMO ¢y 2] E 4ol 4
HFA72| 54-9} 6p-orbital 7|7} F& RelF
o}, 53], LUMO ol EHell 4] 6p-orbital®] 7]<]
E9} PJGAL FL ARWAFE BAFZ Sl
A, gs-platinell A F 7Re] F2UR7F Gejal
cis-diammineplatinum(cis-PDAY 3} 5 E=a}e] 1-
methylcytosine®] 235, cis-diamminebis(1-meth-
ylcytosine) platinum(ID ] 7)3}3=H3l F2+& Fig.
5414 vleld 74¥, Head-Tail(H-T)2} Head-
Head(H-H) 2| 7 714 7}5% ¥l 8 71 4 AUk
o) 5 el g AU FE FAF7] $A
total energyS Table 5 vjehliicl H-Tiel+
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Table 5. Stability energies and HOMO-LUMO transition energies of ¢/s ~ diamminebis(1-MeClplatinum(Il) complexes

1-MeC cs"PDA Pt{1-MeC) Etabit- Eponsi-
Complexes eV) V) ([N Ha2*(e \?') (F: \?3: (ﬂﬁﬁ}
HEAD-TAIL -842.28 -1348.71 -3264.16 230.89 2.10
HEAD-HEAD -842.28 -1348.71 -3217.42 184.15 2.42
Table 6. Valence orbital populations for ¢is— [PtAA1-MeC)o]2+ complexes
Energy Pt
Complexes Level
(-eV) 5d,, 5d,, 5d, 5d,, Sd\e.y 65 Bpy 6p, 6p,
A=NH; 9.06 - - - - — - - - -
12.05¢ 6.5 0.1 16.4 - - 27 - - -
12.34 0.2 - 1.3 - 0.2 0.3 — 0.2 0.1
12.45 50.8 — 04 - - 0.4 —_ — -
12.86 5.0 0.3 21.7 - - 120 0.3 - 0.3
13.14 0.2 49.0 0.3 20.4 - - - - -
A=NH,CHj; 9.06 0.1 - - - - - — — -
11.914 52 - 26.7 - - 5.7 - - -
12.24 452 - — - - - 0.2 - 0.2
12.74 12 0.2 1.0 — 0.3 0.3 0.3 0.2 0.2
12.92 8.5 0.2 18.6 1.1 - 10.7 0.2 - -
12.97 — 54.5 0.3 27.0 — - - - -
A =NH(CHy), 8.99 - - — - - - - - -
11.51¢ 5.2 - 41.7 — - 10.0 - - -
11,97 436 - 1.7 - — 0.2 0.3 - -
12.09 4.3 - 1.0 - - 0.3 0.2 0.1 0.5
12.36 14 1.6 11.4 - - 6.3 0.2 - -
A =N(CHys 8.73 - - - - - - - - —
11.02¢ 2.9 - 41.7 - - 11.1 - - 0.2
11.07 - — 04 - 0.6 - 1.0 - 0.9
11.58 56.2 - 0.7 - — - - —
11.71 14 103 - 10.3 - - — — -

7 The highest occupied level.

H-H¥el B} 47.75 eV ] FL 2FA i A (stabi-
lization energy)E 7}X2, H-T9 H-HZ=9
HOMO-LUMO HolA#Ew]e 27t 210 #m™' %
242 um~'el A B3 Ael=, H-THe7} H-HY
g e} $4a4q AFHIDAEY P27 Ao} =3
Fig. 5904 R ANY, H-THZ e H-HEE}
g2 N(4)H--0(2)9 s424%e) 75322 H-T
)7} H-HYel o} o E A 3ed & 74 A
B2 cytosinee] Wi$1% FEE4 MO 4% & H-
Te)ol fa gk astedc}. 1-methyleytosineo)
Agg BFAFY A olRle]k=el wLk7])7}h
235 3% gt L=, 24 MO oY

2 Z¢lof) gt W-Z2=}e) atomic orbital 7)1 EE
Table 6] vehlislet. A4 25 WD AHE-)
A 423 5s-2 Sporbital> 7HE W ey
2)23918] MOdA HAES Qo= Table 6
QehhA] siskch. Table 4614 B3kEe] cis-PDA%
Bl A& 5d-orbitale] HOMO o\ 2| &9l R%E
A=) QA A ut, 1-methylcytosine™ A3Hgh W5
(DA, cis-diamminebis{1-methylcytosine) plati-
nm(ID e ZEERHE(bonding molecular
orbitah oA o) ¥& MOZ v|gztg L 2 4 2rh
Table 691 7+ MO<] di& 2|Zk=52] orbital 7|
A5g vehlx sk, HOMO <WVAE8E
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Table 7. Lowdin overlap populations of ¢is —[PtAx(1- MeC);f+ complexes

Ny Pt Population®
A=NH; A=NH,CH; A=NH(CHy,; A~N(CHy,
o 2s S5d,e 0.1953 0.1894 0.1860 0.1871
5y 0.4349 0.4261 0.4165 0.4136
6s 0.4829 0.4786 0.4846 0.4791
6p, 0.3839 0.3657 0.3773 0.3624
2, dys 0.1913 0.1867 0.1745 0.1810
Sdya_ya 0.9017 0.8832 0.8569 0.8486
6s 0.6777 0.6795 0.6836 0.6860
69, 0.5059 04873 0.4838 0.4826
'S 2p, 5d,, 0.3885 0.3910 0.4118 0.4162
6y 0.1782 0.1330 0.1713 0.1384

“Values of the order of 0.1 and smaller have not be included.

F2 A=A ES] ALV 59 orbitalZ o]
Fo1 A glem, k7o) 5d.(Pt)-orbital=} 6s(Pt)-or-
bital A Fe] St} ¥4 BH-€(high occupied)
MO E4elA 5d(PD)-orbital?] o)z £M& 4.
Sdy>d.>d.old, Bt=Ze 2 g3 4.p-orbi-
tal& ] W& MOAA A=A UZ(Table 6l
el A 9shk-g), 6p-orbital o|E MO #5|o)
H FHert Jemg #Hrhg 4 ¢lck. HOMO
o] 4 el A Sd...9} 6s-orbital 7] £E =i 7] <]
ol aie} AwEd, oRlzZk=e] sigr)7} A
*HDE o] F orbital®) 7l E7} Qo). ol ol &
orbitalo] 1-methylcytosinest} Z33lo 24 <R3}
S bz, opnlit=rt NHa] 28l 713
AP E & 7 Ak 22 AR 2 ARAE
olelviR](electron transition energy) & Brizte
NH, g72t=g A 9I3(ID) AHg-o] 2.99eVE 713
25 vepdel

1-methylcytosine2] N32} Pto] i3 Z3HAd-e
Table 7o) el R, o) P-N3Z 43 e] 2| B2H
Lowdin population[(LP);= ZCCaN\]& A3l
°olE& FHYGE 9714, Cat MO Afew,
Nyt 25 MOel 59 Aapgeic) Pt-N3 g
43E oo} 7AE-E EFT glen, Ykl 4
2 A|avtdge]n, 53|, virtual 6p-orbital-2 54-
orbital?} ¥7A oo} 7@ FasA 7Fz2 9l
o} ofulz|zt= Wstol] w2} Pe-N3 ZAYAEE v)
sz, WE7)7) ABLPE oA AE B 5 9lE,
oIt =7} NHQl agelA] 713 73k 23e
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yAstn U} S, PN3Z o] et AR
e JHIDFZYTE YPile] £&& ¥ 5
gl¢it}. DNA basee] <4019 ul#]le based
RE UAE2] A3EE(charge distribution)el]
¥& v Aches AR olu] & 4# A glon® Pt
(M)A 2% 1-methylcytosined] AL x &3}
E Table 8°] f°Fflict. Free 1-methylcytosine®}
F4o)2o| A= l-methylcytosine] 3ol
A AR ek sl £ o, P kol
1-methylcytosine2] N3 1z} 41k olu)a}, N1, N4,
C2 KARREH HAE T Frimz2x F43
(neutralization) 5= 78ko] ek ®3h o)a)gt A
A}Al F(electron donation) & H5¢} H6YUzLx =A|
713tz ), o)) #A H-NMR A EF]
A 1-methylcytosine ¢} C5-H5%} C6-H6 resonace”}
PtA gl 23] downfieldZ chemical shift® A=}
A AP, el ket O Pt(ID 2E53)9)
ZAdel] 2§ 1-methylcytosine2) HMIEX Wil
of§ f-AHgE AEg-e ehisicth

Pt(ID 2] 6p-orbitalell A% HsfelF2] AY=F
27l $18t Lowdin population® 435} Table
gell elHACE Pre] AP A (Xe)546s' o) A1k,
6p-orbital2] 713§ A7) AA £ Al M= 6p-
orbital®. Fteiste] A4 A4l A, S, 5p-
5d- % 6p-orbital¥] valence populatione cis-PDAs|
1-methylcytosine®] Z3= 719 wl3tAI2L vir-
tual orbitaldl 6p-orbitalol £ <} 02e7 2] A3}t
Z71¢ % 5 o222 6p-orbitalE Hale|Fo
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“Table 8. Comparison of free 1-methyleytosine and bounded 1-methylcytosine in platinum complexes net charges by the

SC-MEH method

[PtAA1-MeCh2+

Atom free 1-MeC A=NH; A-NH.CH;  A-NH(CHy;  A=NCHy;
Na ~0.38 ~0.29 031 ~0.30 031
C, 0.32 0.33 0.33 0.33 0.33
N, -0.28 026 026 027 -0.26
Cs 0.05 0.05 0.05 0.05 0.05
Hs 007 -0.03 -0.03 -0.03 003
Cs 0.20 0.21 021 0.21 0.21
Hq -0.06 ~0.01 -0.02 002 0.0
N, ~0.16 ~0.10 —0.11 —01 011
1 0.23 0.22 0.22 0.22 0.22
Cs 0.41 0.46 0.47 0.47 147
0, ~0.57 -0.56 -0.57 -0.58 -0.57

Tuble 9. Total valence populations of Pt atom by SC~-MEH Calculations

Complexes Net Total Population

[PHNH )2 * 55(1.98) 5p(5.96) 5d(8.49) 6540.69) 6p(0.15)
[PHNH,CH2* 55(1.99) 5M5.97) 5d(8.61) 65(0.64) 6p(0. 171
[PHNH(CH=a))2)2* 58(1.97) 3p(5.97) 5d(8.69F 65(0.61) 6p(0.18y
[PUN(CH )2 ¢ 5s(1.99) 5p(5.97) S5d(8.74) 6500.64) B0, 16)
[PUNH At -MeC)yJ2* 5s(1.99) 3M5.97) 5d(8.42) 6(0.70) G039
[PUNH,CHy),{1-MeC)o2* 55(1.97) 5(5.97) 548 44 6440.70) 6p0.38Y
[PENH(CH po)y{ 1-MeC)o)2+ 55(1.97) 5p(5.97) 5d(8.46)" 65(0.68) Gp(0.38)7
[PHN(CH )2 1-MeC),2* 55(1.97) 3p(5.97) 5d(8.49p 65(0.68) GHDATI

“x(1.98) v 1.99) 2(1.81) xx1.99) x2=3%0.72). *40.04) W0.04) K0.06). 0{1.98) vA1.99) 2X1.83) x2(1.99) y2=y3(1.82).
d0.06) W(0.06) 0.03). a(1.98) ¥(1.99) A1.87) xA199) “-30.86). 10.02) W0.05) A0.08). Axv(1.98) rz{1.99)
24 1.85) x2(1 99 x&=v40.93). 51(0.05) W0.05) A0.06). x(1.86) va(1.99) 221,81} x201.99) x2-v40.77). (.15 0. 13) (0.0%),
kxy(1.84) v2(1.99) 21.82) x2(1.99) x2-v2(0.79). &1.14) M0.15) £0.09). 7x(1.83) v2(1.99) 22(1.85) x2(1.9%) x2-rH0.80)

a(1.15) ¥(0.13) 2(0.08). oxv(1.83) ¥2(1.99) 2X1.85} xv (1.99) ¥3-v%(0.83). 2x(0.14)(0.14} 2(0.18)

g b7} Ee AT3ed F8% orbital ¥ ¥
% olr}. o)g Ak 3ol WolF&el Al
metal 6p-orbital®] o &l oigh Me} A A g}
5, Fig 3ol A 843 sEZo] wpe}r 5d(Pt)-t 6p
(Pt)-orbital & ¥ B, 54(Pt)-orbitale] % ztef<d
A M= RAY ReF o e e de
2(Pt-orbital & 2H43] AYA WA @k ol
217bE N3 27k2] 2p,.9 2 p.-orbitale] 51172
doc-orbital <d@e &E Fdske AE e
Wk ey, 6p-orbitalol A BE, 2= v
6p..2F 6p.-orbitalo] 6p,~orbital T} electron popula-
tione] o =, 33le]%L FA(molecular

plane) 258 Uik AL ¢ F ek

2 £

W2 2AFel 4} olnl7] Wislel] & tAd s}
AAFEE v R Ay, FgPde]) F& HRelreE
LUMO <y 2@ 3lel 4] 5d-9} Hp-orbitale] 7] 7}
zobm, . FAEES net charge?} H4E &b
Aol okt zelx, g PeCiel Zghdes
ghotadell odskg v}aR] 935 oF ¢ AUdch B,
o) Z(11) 3HE- oFo] &3} DNA based] 7§ 2|zh=
oA FEUAR HslolSel o)A g E)izw)].
ole|qt W3tolF2 6p(Pe)-orbitalel 2] o] F-ofl
tl 28|22 o] orhital-d (1D A&}t 1-methyl
cytosine?] Adellx F g A% st AU E o
% glge} =3k Ptol 1-methyl cytosine?) 2¥h4

Jorrmal of the Korean Chomical S dy
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1-Methyicytosine9] Interactionel) ¥¢ FAANZYrEA AF

AL FE oF@PAeln, o7l 2AYHA: FAY3}
m, ol2]gt Hgel= virtual 6p-orbital= F2.35}17)

e

Aslz eldcl MO Al 2 0E] ¢ 4 algl o),

gokage] 2 WBF(ID FEUYFE Pt-N3Z o] 23

9,

Q_LI..

54(Pt)-orbitale] t} W& MOZ w|dxf2} =
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