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Development of internal radiation therapy anticancer agent that amplifies the
therapeutic effects when combined with external radiation therapy

Hagimori, Masayori
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NAD(P)H:quinone oxidoredactase 1 NQO1
NQO1

NAD(P)H: quinone oxidoreductase 1 (NQO1) is highly expressed in many human solid
cancers. Because NQO1 can be induced immediately after exposure to ionizing radiation, we aimed to
develop an NQOl-targeted radioiodinated agent to establish a novel internal radiation thera?y that
amplifies the therapeutic effects when combined with external radiation therapy. The metabolic stability
of NQOl-targeted radioiodinated compounds previously reported was low because of the electron withdrawing
effect of iodine atom. Then, we designed and synthesis of a new NQOl-targeted radioiodinated derivative
having methox% ?roup as a electron donating group. As a result, radioiodinated derivative exhibited goood
metabolic stabilty in NQOl-expressing HT-29 cell lysates.

NQOL



NAD(P)H:quinone oxidoredactase 1
NQO1 DT-diaphorase

NQOL
NQOL

NQOL
QoL

NQO1 mechanism-based inhibitor
ES936
1

NQOL
HT29
1-131

Sr-89

NQOL
A549

NQOL

[125|]2 2

OCHj

HaCO.
25
A CHa |

¥ NQO1

[125|]2

ot
@51

Sic
[ers—
&

g

i

NQO1




ES936
ES936  p-
reactive iminium

NQOL

NQO1
NQO1
reactive iminium

NQOL p-

NQOL

NQOL

HPLC

NQO1 HT29

37 60
TLC
HPLC

2 3
3-(hydroxymethyl)-5-methoxy-1,2-dimethy
lindole-4,7-dione (7)
4-iodo-methoxyphenol

7 3 4
DMF
4-iodo-methoxyphenol
7 69
1 7  p-iodophenol
62

[**1]2 25% [**1]1

38%
pH
N-

[125|]2

50% [171

COOC,Hs

51%

COOC,Hs

HaCO.

—_—

4

NO;  COOC,Hs

HaCO
\ CH,

80°/ g%

H,CO O
\ CHy H3CO. O\
N-chy !

. N

6% 62%

3
fe) O
f H3CO.
1 —— N\ SnBu3
38% N
0 CHs
ocH3

N
CHgz

NH; - cooc,Hs

HsCO
c )
N

_ |, heo \©\'
CH;

[125|]1

OCH,

f
2 — Haco\{#\gw SuBu; — > cho\i:;f\g\@\%l
(] N

o oM CHs
[125|]2
4
[125‘]1 [125|]2
HT29
[Z171 60 50%
[**17p-iodophenol
[172 67%
5,6
~ 100
g "
60 L
40
20
0
15 o 30-:[‘=|2 (min)
5 HT29 =171 [%5172



Q)]

£
2
=
® [ <— ['#|]p-iodophenol
-
© 125
& [J] ﬁ+—ﬁmu
|
0 5 10 15 20
(min)
®
[1?51]4-iodo-2
-methoxyphenol
g
,.g‘ «— [1251]2
: 125|
3 [
3 \
PSR, W
0 5 10 15 20
(min)

6 HPLC chromatograms for analysis of [**°I71 (A)
and [**172 (B) after 60 min incubation
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