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Scheme 3. Synthesis of N(3)-substituted 5-FdUrd prodrug possessing indolequinone unit: (a) MeNH,, TMOF, MeOH; (b)
1,4-Benzoquinone, MeNO,, reflux (quant, 2 steps); {c) NaH, Mel, DMF, 0 °C to r.t. (36 %); (d) HNO;, AcOH, 0 °C (68 %,
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0 °C (39 %, 2 steps); (h) DEAD, PPhj, di-O-acetyl-5FdUrd (13), THF, 0 °C; (i) NaOH,q, MeOH, 0 °C (32 %, 2 steps)
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Figure 3. Concentration changes of prodrug 10 (hypoxic,
A; aerobic, @) and 5-FdUrd (M) upon photoirradiation
at 365nm.
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Figure 5. Transicnt absorptions at 450nm (teft), 360 nm (right) as observed on the photoreaction of 12 (50uM) with
DMA in Ar-saturated phosphate buffer (10mM, pH 7.4). Inset: plots of the reciprocal of the absorbance at 360nrm
against time at several initial DMA concentrations at pH74.
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Scheme 1. Incorporation of the indolequinone moiety into DNA. Reagents: (a) MeNH,, TMOF, McOH (b) 1.4-
Benzoquinone, MeNO, (quant in 2 steps) (c) :-BuMe,Si0OCH,CH,qBr, NaH, DMF (37%) (d) HNO3, AcOH, CH,Cl, (67%) (¢)
Sn, HCl, EtOH (quant) (f) #-BuMe,SiCl, Imidazole, DMF (97%) (g) DIBAL-H, CH,Cly (90%) (h) Fremy's salt,
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Scheme 2. Incorporauon of flavin moiety mto DNA. Reagents: () (CF;C0),0, Pyridine (98%) (b) Mel, K2C03 DMF
(86%) (¢) Sn, HCL, E1OH (d) Alloxane, H;BO3, AcOH (69% in 2 steps) (¢) Bromo ethylacetate, K,CO5, DMF (26%) (f) HC1
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]

Figure 1. Concept of drug release from hairpin-type DNA by a molecular beacon strategy.
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—F, SEEIXINE-OWEABERVES -7/ F 75 L2 B = 129 kI/mel) DEET
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E40
Scheme 1 Photoreaction of nitrobenzene derivative 1.

B ¥t RSy HHER & RIGHEIERRI 2H 3 57 £ /8 DNA OREL
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y TBDMSC TBOMSO.
- TBDMSO: NP N
nceﬂc adld . TBAF DsC, EI,N
dr} THF dry CHyCN 0 llv
HO.
04%s 66%

Scheme 2., Synthesis of nitrobenzene derivative 2 con51st1ng of a succinimide group.
H;(... HyC, /\JOH

MeI NaH 2.Bromoetlanol Et,N
tll"\- DMF dry Toluene

88%
Scheme 3. Synthesis of 1 -aminonaphthalene derivative 3
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. Figure 2. Representative oligodeoxynucleo- tide

L. £/, &Rk L7~ DNA [N ﬁ%ﬁ @B g that consists of photoreactive group, drug and
MALDLTOF MASS %MW TAERERRL L (Caled, : V7 FHONA

! 8506.68 , found: 8505.27)

B A7 Z DNA OXRIS

H.DNA 117 365 1m OEAIEE 0°C T 5 BRIIBS U, RIE%OERMESMTLZ, HDNA 212
MALDI-TOF MASS Iz X 0, REBEBIZIHPL CIc W AFELZ, TORE. H-DNA 1 DRI
Im ko T, BEBEIKEIN, SVIIEHRDNA2 BERTE I EEAWELL, 2O &
5o RORYVHEEEOI RSy FREEGICED, DNARBEHZ SWRWI E¥bho it
(Calcd. : 8384.55, found: 8383.58).
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OH : :
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G 0 0
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__,’ +

A AGAGCG\O 0 @ ) A AGAGCGY O @
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H-DNA1 H-DNA 2

Scheme 4, Reaction mechanism of H-DNA 1 under photo-irradiation.
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LERAREEL ., RSy A HHHER AT & YRR R o Figure 3. Change of formation yield of benzoic acid

released from H-DNA 1 at various temperatures.
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o Jew P =y hY [ ry 3 -
HETICBT 2 LEBTROAMEKEZEBIF L. AW DNAT: SCATAGGTCTTAACTIS
72 DNA 1 Table 1 R T X D@y Fitgle b DNAZ: SCATAGGTGTTAACTTS

DNA 1. —HEI A<y FiF%EHDDNA2, EE R
23RBSO DNA3 TH %, H-DNA1IHL
T 5 %EO DNA 1. DNA2, DNA3 DIETF, 0T
THIER 365 mn OFIEERSE L, HPLC
FRWTEREBEROKBZALIHRZ Figore
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