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Two decades I work with temozolomide

WANG Yong-feng'?
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Abstract: Temozolomide (TMZ) was approved by EMA to market in EU in January 1999 for the treatment of glioblastoma multiforme
(brain cancer). After that TMZ was approved by tens of medical regulation authorities worldwide and stepped up into the club of block
buster drugs (annual sales exceeding $1 000 000 000). Now TMZ combined with radiation is the standard treatment for brain cancer
worldwide. The authors recalled his twenty years experiences of participation in the studies of TMZ and its analogous. First the record
entertained us with persistent devoting research work of the structure activity relationship (SAR) of imidazo-1,2,3,5-tetrazin series
compounds by Stevens for the thirty years. The luckily ending at TMZ was obtained; and then a hardship to bring TMZ on clinical
application to realize TMZ intrinsic activity which could benefit the patients was recalled by a team of chemists and clinicians, finally
the success and failure in the depth developments of TMZ and its analogous have been depicted.
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Fig. 1 Progress in chemical structure evolution for discovering
TMZ, a heterocyclic system of a five member ring

fused a six member ring
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Fig.3 DNA crosslinking mechanism of mitozolomide
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Fig. 4 Anticancer mechanism of dacarbazine and hypothetic anticancer mechanism of TMZ
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Fig. 5 Anticancer mechanism of TMZ and restrictions to its activities by enzymes in vivo
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Fig. 12 Transdermal absorption of temozolomide ester

derivative in mice
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Table 3 Comparison of activities of water-soluble TMZA
salts, TMZ and TMZA against SHG-44 cell line

=t ICso/(umol-L ™)
PEG >100
TMZA-His 49.667
TMZA-Arg 64.785
TMZA-Na 82.667
TMZA-K 48362

B Bl 46.764

B B M TR 60.583

A e <1

PEG 400. PEG 600 4[] ICso {5430 9.73+ 12.9.
157, 150.8. 171.6 pg/mL. 2T-P400. 2T-P600 %}
SHG-44 JKJ50eg 40 L I /A 2R 5 TMZ AHIT s TMZ.
2T-P400. 2T-P600 5 PEG400. PEG600 i J1 5t J23 311
HIVE T 22 5 Ge vt X (K200,

- TMZ
100 -1 - 2T-P400
= 2T-Po600
§ 80 4 PEG400
7: - PEG600
ﬂé—‘ 60 <
Rand
40
& o =Y
20 » ¥ T T T
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Inhibition activities of water soluble derivatives of
TMZA-peg esters against SHG-44 cancer cell line
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Table 4 Enhanced inhibition against cancer cell line MOS9K

by combination of TMZ with retinoic acid and

13-cis-retinoic acid

2 Icso/(Hg'mLil)
T™Z 186.364

4k A TR 11.463
YA TR 17.857

TMZ 4t A 1R <1

TMZ 54t A 1R <1

2.5 HEMERIITE Y

A AR B S R AT A (S-TMZ),
RG] T —4UFT BRI EERE, AR RE I ML AR
BRI G (MSNU-Me) (& 21). XFXAMEEY)
BEAT TR RIS, A RE R R
A REoR, XBUEDHME SHG-44. U251 w4
P PR3 P[RR S EAH 2 (R 5D

%5 MSNU-Me #lH] = 40M807E 1%

Table 5 Inhibition against cancer cell lines of MSNU-Me

ICso/(ng'mL ™)

ey
SHG-44 U251
MSNU-Me  6.867 9.819
TMZ 6.429 16.667
O

NN Ny N >N
T 3 \\/ N~ \N =0
S
S-TMZ MSNU-Me

EE A S-TMZ MR E T 4 A MSNU-Me HIE SN Y
Unexpected reaction to give MSNU-Me rather than S-TMZ
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