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WIS OMEE (J:30) : Excited state and relaxation/reaction processes of S— or N—substituted
nucleic—acid bases have been studied by transient absorption spectroscopy, photothermal spectroscopy,
near-infrared spectroscopy, and quantum chemical calculations. The quantum yield of the substituted
bases was almost unity; however, it strongly depended on the character of the excited singlet state.
Non—resonant two—photon absorption spectrum by optical—probing photoacoustic spectroscopy, singlet
oxygen formation and its reaction were also discussed. These distinct properties clearly indicate that the
substituted bases have a high potential for photodynamic therapy.

AR ERE
(BHEHAL : 1)
B R & B

20 1 04 2,100,000 630,000 2,730,000
201 148 700,000 210,000 910,000
20 1 24 800,000 240,000 1,040,000

P

Gy
w2t 3,600,000 1,080,000 4,680,000

TRIR5Y8F - fLo%

FIBFEEO5yRE - M JERE(LS:, MoBRLt

FoU— 1 G, BORNE, R, ARRLIBEL, LSRR, RSN, B
WL,

1. WIS O 5 < IRIFTRTFUCER 1 TR R BB
il 13 DNA/RNA OAERKEEZ TH Y | MTHIRNHEBRTHDZ ERNMBNL TS,
BRIGHRD A b L —IU0fniE/e EAMIEE T bbb, RIS LT TLE
WZRDEIRWVEEREEZ R LTS, B THD E VR D,

7o EREAYE FE 1T UVB SIS W &2 5 D s WE OB OBBEIR 1 7213850
bkl —HEIELRREDOFH ML 1 ps LT EIEHFIC IR A2 SO N R CiE e L 7o & st




FIT, EEEERE L & T Oy FREE L L
TEY, BRA (AR ICbfFfET o280
HMHENTWND, ZHHIEH T A VAT N
AR EDOERERLE L TERICLHAWO
TWAD S, HAMEBUE ZFIET 5 2 & 2EF
WEINTWD, FFCTF A EEARIT UVA 8
WAV E 2 o & &b, BAMED
DNA HIZHU Y IAE L, & 212 UVA % R4
THETHR M=V AZFHET D Z &) Karran
SO N—T L > THLMNE RS T,
o, 7/ RERN S EEZRNTT A
T R 1 MBS D b E IR B D W TRERR IR
N EFICEWVHBRAZREFICEE LD &
E LN LTz, @FEBRERL S 1380
T A1 AR MBS VX IR S R LY e Jah T R
RROMWEEH > T D,

7 WiE LR L OREFIEFR IR, A
FENNEBLEEINE N T- KT AT v 7 7
BRIBEOEWVWRENDE D ORL D Z &N
bholz, TN TOMEREDRT v
vVl & EBRE D OPLRAIICE RS S 2
T, AW LI TW il AR O bk
WHEREFI A A T X7 A, Thbb (728N
TGO TR Z D D2 | L)
SERAA SN T A0 A s 5, Eif
KRR FE ORI & B 7 IRRE & SR I
ST A Z LTk o T, bR AE & B EREED
AT vy v o MR L DR
AF 7 ABEfRET D T, BERMANE
LNBTEA S,

B AL R T L 2 BV A AU 72 RIS i R
THZ LWL TT R IN—V AEFETX
AR AN IR o < A 2 AN D A=
BIE~DOISHAPHfFCTE 5, TORHIT,
DNA $H TRt L L R0+ & O AAE
A —BHHAMBEBEOLEREHELH O NIZT D
VIR G D, BRI R 7 DS A O
DNA HIZE Y AEH, N TIEMEREEZ
HESHDHZ LT, By A—VE 5%
DI LN TEDE -/ X AN
L (PDT) OFEEMEN R 2 TL 5,

2. WHEOHM

AWFIEO B, W EBERL L 13RS
BMEEEZ AT F 4B LOT P E R
WREDONEIRAE A2 TR, AR & DB E <
—EIEM R LSS, £ OIREIZOW
THREHBDZZETHD, THIZE-T, &
AR IR FE 2 N T B 72 7o BRI X 2 6 MR
TIFREOIEME L e bR 5D,

THIVE T, @PERINIERS S O] S iEE L
v R W TCIE BRI L OFEFD « BOUG&
AT I ADRAEITH-CE 72, RILTVE
PARZ IR 5L C b TR A= DN AL > &
STERELIBMBEORLRIZLONH D Z
ER Mo TET, Lo, MENDRLE
TIRAE & OB SO W TEEANIZI RSN T

T\ e, Fo, EHREREERICL T &

TEEEFENART DIWBRIC OV T 2357

%, B ERFE ST L OM LD

VAR EAEA ., Bl 2 IXBERTERR DB 2 B 5,

I B, MEHP COIEMBRATEOREES 2

7-B%. DNA S OEMEBEL»D Eo X

N —EHEMBBENERT DD, EOREN

WETIThho TV, £ 2T, KifFgET

B 5027 5 S0

1) FAKOT V&SR O 7k
PRHE & RREFnEFE & OFHES

(2) ML L FesEy L OMAEER (5K
JERk) & & Dbk kA

(3) —HEHEMRFE L EBEROKGE, BLW

DNA & A — K O SRR ST
TH D,
3. WA

T A E L ONT U R I ML oD b S SR RE
IS, RRFIERR & OB — EIA RS R A K
iR, oo W TR AESE S A
HZZERT D702, LTOEREZIT- T2,
1) —HEOF AL LT VE R L O

WU« FESEART FLERIE L, &1k
FEHEORR LT CETHERED
HARZESD,

(2) BPEWIIE, R L o XYL W
T, FHEIREDOEMBEOEHRZE D,

(3) EFAbLFEFHEIC & D E IR L Ok
FRBEOMREE S,

(@) TIRA I IER OB L > XEE VT,
—BHIARFE O ERE X O HIEEZH
~5,

(G) BEMEMEEEZELA ) I~v—% 5K
L. BhEIRRE DFEFIEFEC— HIEE T A
BICBET 2R E5E5, 72, KIS
WTHFHRD,

(6) EHEDONICX D EHBZEREELORE
ERRETT 272012, et EEE A
WTIEIEIE YA~ Y R LD
EZIT ),

4. WFFERRE

(1) FABIOT WV EBEEEE IOV - %%
AT MERIE L, & bFRE L
D RE 21T o T2,
FABEBBERIERXTHD 4-F4F
UEBLY AT AT I DL, AR —
HIEREEN 'nn* TH Y | K& T /LI
fEE D, EREETHZ LITL - T,
DT HIERCER T XL X — KX RE
WitZe»o7-, Lo, 2-F4FI L
67 HF—2-FA4F I ORI —FHE
REEIX In*TH 0 | ITEIT S, (Pen*) ik e
DIFET D Z ENbho Tz, FhEikED
TR —UENT, FABERT D LI
Lo TRELIKETT 5,



O]

®)

(4)

®)

TV EBREREIEICOWTH EIED
EREITHT-, 6T VT 0L 87
W7 T = O — B R T
he* T 5-TH h b 8T =
NE I RREETH B,
WML, RERE) o B L o X5 D
T, HERERETICEE RFEL V. ik
—EHIREED D OREFIBFRIZ OV TR
MEITo Tz, T AEREEE KOS
ERAINRITL TH D, TV ERERE
BT RARE — HERED e ThH
50 T DHEMZZPENMZELTHHD
W2kt L, tnnetk e Tl = EIER AR
BUHICX72vol=, ZOZ EDE, >
KRB bl = EH IR A&~ doorway state
IR TnHbDEEZ NS,

B HEZ IR L O b = IR AR (X, KRR
REEOBHEMRERICL > THDHY
BT DH T ENbho T, BT
LA DT R N— AEFERTD
PEAEIL, AT R BTGB FEIZL D
Type Il 721 T <. BUSIZ LD Type |
DHEMELH D B bnot, Fi-.
Z O =HEIREZXTF A — LAY
I THHENEZIT DI EnD, AR
NTITINVEFF DX D RFF—un
fEET % & PDT #hAMEL 72 5 ATRENE
L7z,

WL, R ML v XA, B &
OSEARSN vk 2 T Bk et 55
DO = EIERRE ) b — HIARE FE A K
IR ROz, —EHIEEE OFOIT 1270
nm T —27 %6 > CEIESNS,
BRI R TIE I E W — EIHE R
INREHLOZ ENbIoTz, 2O &M
5. EIIEMEREEIC L D Type 1l @ PDT
BRETT R = 2ARFHERINTNES
Lo EEZLND, L, I
Lo T—FHEMBZEOAREICKEE
WIRH B Z ENbhroT-, Bl 2iX 2-F4
FIv 6T V2-FAFI D —HIHA
Fe 38 DA RRIR X, £ 274 0.36 & 0.69
Thol-, AFFETIE, M/ 85ADRE
WIFBE SN2 o720, DK AR
INRICKERENDH D Z L Id, et
IZk - TWES L OMAMER DR S
DENEKML TS DL Ebils,
B AR R — EIE R SR AR Rl E
ThHDHIENHALNE RS T-8, —HIH
ek L ORIGTED EmWVZ &P TH
& leote, —HIAMRREOEREZEEE
HICEDEFERZIToT2EZ A, S
MICEDHFmNEL o7, Stern —
Volmer 71 v k75 VG FE 8 & 3R
Wiz, Lizio T, EfEmERIT—&E
HEEZRERIZHEE LTS LR, Z
O—HIHEBEFEOKE AT TR LT

(6)

Y]

®)

Vi
DJih
%:h
[
ik &

5.

(M
1.

WHHLDEEBEZLND, TOZ LN, #E
BAsIRtE s, FrICTF AR RN K 0 &
W PDT R A RTEHKTHA 5,
WARIVFHIEA~DIEH 25 2 AR, X
D EEE DA W T E R A
5 Z ENEE LV, &I THR~T
RO L —F— ST X > TTF AL
W Z R T DI 21T o 72, YelHt
TN EEZHWT, 6-F AT =D
LA WU ALY MV ERIEST D L
W Lz, 22 &k, AR
T A& B R YR L 2 R R o St TR
TEBHBIENHLMNE ST,
BEBREBEL 2G04 ) I~ —D A/ K
IR LTz, A%, B IRIERER - K
JEIEFRIZ OV THFZE Z ke L T <, &
\Z—EHEEEAERIZOWTOREIX,
JAWN COBL Z/EL T D B X
b,

6—7 VT T IO FEIREED H DFE N
WRRAZHMES L -0 'R LR HES
TV, ZORERIZHONWTERE LT T2,
PSSR (B RS oW %5 T,
ab initio MDEEZFIWTC 6T V7 7L
D S;—Sy DIEWTEGER & it LTz, 7z
HRT ¥ VR TOIHWEER &5
NRB T, Tully O L 7= BiiE &~
> 75 (TSH) £ & Zhu-Nakamura (ZN)
HEm A B0 ANFEMBER B8 LT,
7227 FUDIFEALED 40 fs LA
BB LT &GS, 5 S ~DIERT
BOESLIT 40 fs W) EEHE TR E TV
HZEMBHLMNE o2, S IREETIZ
800 fs =ik~ h 7 =7 U BB, S
ARRE~ D N EB A W T0W B R I &
WS BRWZ ERBHLNE R ST, ZDZ
& E W TR AR ZE IR A 15 5 RN 72
STWNAHELDEEZ NS,

MBI K0 . 7Y R OT A B e
ECIREE, 3 X O - SOSIZRIT 2% <
TIRRABP GO, T b OWHFFERR
ENSAOIFZEE DD BIER i, BEX

LTEEZL DI ARSI TN D,

E g R

aeam L) (G 8 1)

“Effect of Basic Amino Acids on

Photoreaction of Ketoprofen in Phosphate
Buffer Solution”, Tadashi Suzuki, Yohei
Osanai, Tasuku Isozaki, Photochem.
Photobiol. 2012, 88, 884—888. A FHi A
DOI: 10.1111/j.1751-1097.2012.01132.x

“Multi—Photon  Excitation  Studies  of
6—Thioguanosine as a Potential Agent for



Photodynamic Therapy”, Tasuku Isozaki,
Jun Ikemi, Tadashi Suzuki, Photomed.
Photobiol. 2012, 34, 67—68. 2 i
http://square.umin.ac.jp/jspp/member/proce
ed/proceedings.pdf

“’Dark’ Excited States of Diphenylacetylene
Studied by Nonresonant Two—Photon
Excitation Optical-Probing Photoacoustic
Spectroscopy”, Tadashi Suzuki, Mitsuko
Nakamura, Tasuku Isozaki, Tadaaki Ikoma,
Int. J. Thermophys. 2012, 33, 2046—54. %
b

DOI: 10.1007/s10765-012-1296-8

“Excited-State Dynamics of
6—Aza—2—thiothymine and 2—Thiothymine:
Intersystem Crossing and Singlet Oxygen
Photosensitization”, Hikaru Kuramochi,
Takashi Kobayashi, Tadashi Suzuki, Teijiro
Ichimura, J. Phys. Chem. B 2010, 114 (26),
8782—-8789. #Ht

DOI: 10.1021/jp102067t

“Triplet Formation of 6—Azauridine and
Singlet Oxygen Sensitization with UV Light
Irradiation”, Takashi Kobayashi, Hikaru
Kuramochi, Tadashi  Suzuki,  Teijiro
Ichimura, Phys. Chem. Chem. Phys. 2010,
12,5140-5148. #itf

DOI: 10.1039/h921568a

“Ultrafast  Intersystem  Crossing  of
4-Thiothymidine in Aqueous Solution”,
Yosuke Harada, Chie Okabe, Takashi
Kobayashi, = Tadashi  Suzuki, Teijiro
Ichimura, Nobuyuki Nishi, Yao—Zhong Xu,
J. Phys. Chem. Lett. 2010, 1, 480—484. 7t
Wt

DOI: 10.1021/jz900276x

“Direct Evidence for Weak Intramolecular
O-H-n Hydrogen Bonding in
1-Hydroxytetralin”, Tasuku Isozaki,
Yu-ichiro Tsutsumi, Tadashi Suzuki, Teijiro
Ichimura, Chem. Phys. Lett. 2010, 495,
175-178. #EHifs

DOI: 10.1016/j.cplett.2010.06.081

“Fluorescence Spectroscopy of Jet—Cooled
o—Fluoroanisole: Mixing through
Duschinsky Effect and Fermi Resonance”,
Tasuku lsozaki, Kosaku Sakeda, Tadashi
Suzuki, Teijiro Ichimura, J. Chem. Phys.
2010, 132, 214308-1~9. #HA

DOI: 10.1063/1.3442490

1

(%

2FF) (B 10 14)

e B IEIC L D 6-F 47T
J v DTN~ SRR S~
DI Z B LT~ BRI ff, a5,
B IE. CEREK 24 FE HARDHFEEE
WallEs OR0) . PRk 24 2 11 A 27
H (k) ~11 H29H (K)

Photochemistry and Photodynamics of
Aza— and Thio—substituted Nucleic
Acid Bases and Their Nucleosides,
Tadashi Suzuki and Tasuku Isozaki,
7th Asian Photochemistry Conference
2012 (APC2012), 2012 4= 11 H 12 H~
15 H, Osaka, Japan

Multi—-photon Excitation Studies of
Thioganosine as a Potential Agent for
Photodynamic Therapy, Tasuku
Isozaki, Jun Ikemi, Tadashi Suzuki,
7th Asian Photochemistry Conference
2012 (APC2012), 2012 4% 11 H 12 H~
15 H, Osaka, Japan

F ARG IR O S E IC X D — HIARE
EOER & FORGEIE, FOEHE, #
., s IR, BEFFERS 2012
(CKRL), 201249 H 12~14 H

F 7 & B et 5 D £ 6 F W %
A LA HRIE~O R, IR
W, W VE. gEAR IE. 5 34 BIAAR
JEES - HAEMFES (M), 2012 4 7
H 27 H~28 H

AR H G A B 2 T A B UL R
RO " HAWIR AT ML, R F,
BEIR &, ga A IE T RMERER S (L
M) . 2011 42 9 A 20 H (k) ~23 H (&)

F A BRI LD PDT ~OiGH & F
A= OB K IE, BT R, BEIR
i, lbFiEme (FiF) . 2011 44 9
H6H (k) ~8H (K)

“Excited State Properties of Thio— and
Aza—Substituted Nucleoacids
/Nucleosides and Their PDT
Applications, T. Suzuki and T. Isozaki,
5th Asia Oceania Conference on
Photobiology “AOCP 20117, 2011 4 7
H 30 H~8 H 1 H, Nara Prefectural
New Public Hall, Nara, Japan

F AR LT W E AL IR R O Bk
XA FI7 A, AFF )&, 88AE, Bo
Albinsson. PrN#EA-, BFRE, ik



MRR, RS ER s (), 2010
F9H14H (k) ~17TH (&)

10. 7 W KON T A & SR FR e Ak oD b EC IR e
BARIE, /MRE L. BROE. mE T,
PRI, THAE BB, ebFREeS (T
#), 20104 9 H 8 H (k) ~ 10 H
(%)

(Z DAh)

R— L=
http://www.chem.aoyama.ac.jp/Chem/Che
mHP/phys4/index.htm

6. WFFTAAAE

() WFgefss

4K 1E (SUZUKI TADASHI)
TSP R « BET R0 - %
WHeE &5 30251606



