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Abstract—Fifteen compounds of 10-substituted benzylidene anthrone were prepared with moderate yield by reaction of anthrone
and substituted benzaldehydes under the presence of pyridine and piperidine as catalyst. Their antitumor activities in vitro were
evaluated. The results show that the electron-withdrawing substitutes decrease the activities, the electron-donor substitutes increase
the activities; the compound with substitute at ortho or para position has stronger activities than that of compound with the same
substitute but located at the meta position. There are six compounds which appear as strong effective inhibition for A-549 cancer
cell growth. This is a kind of good leading compound which is worth researching further.

© 2003 Elsevier Ltd. All rights reserved.

It was well known that many compounds containing 0 CHO j (j o
anthraquinone skeleton have good bioactivities. Some P J N [N ‘_N/
of them are good antitumor medicines, such as, dau- @ + R

h P

norubicin,! doxorubicin,? mitoxantrone,® bisantrene? 100C, N,

and so on. It was reported that the derivatives of
anthrone, 10-substituted benzylidene anthrone® and the
Schiff base of anthrone with substituted anilines® also
have good antitumor activities.

Scheme 1.

We are interested in how the substitutes in 10-sub-
stituted benzylidene anthrone affect the antitumor

. . Table 1. Synthesis of 10-substituted b lid th
activities. Therefore, we designed fifteen 10-substituted e YNTIESIS 07 ToupsITed enzydene antarone

benzylidene anthrones, in which the substitutes include Entry R Mp(°C)[lit.] Isolated yield  Purity
electron-withdraw group and electron-donor and the (") (HPLC)
same substitute but located at the ortho./para or meta ) H 118-119[117-118]"° 355 8.4
position. These compounds were synthesized according 2 m-NO, 171-173[170-172]"! 45.0 99 4
to the literature method,”® The synthetic reaction is 3% p-F 105-108 23.3 99.6
shown in Scheme 1, the results are summarised in Table 1. 4 0-OH 220-221[223-225]" 81.6 99.3
5 p-OH 235-236[245-248]'2 35.6 99.7
. o .. 6* 0-CH; 90-93 14.0 99.2
It was found that under literature reaction condition, the 7 m-CHs  110-111[112-114]"1 20.5 99 6
anthrone can be oxidated to anthraquinone even at room 8 P-CH; 147-150[147-149]" 74.3 99.4
temperature. The ratio of conversion reached as high as 9 0-OCH3 149-152[146-147] 51.5 99.4
. o . *
55%. With the addition of p-methoxy phenol as anti- 10 m-OCH; 13- 75.3 99.1
X . . 11 P-OCHj; 142-145[142]"3 51.3 99.8
oxidant, the reaction between anthrone and substituted o 14
C ° 12 o-Cl 110-113[115] 69.5 99.1
benzaldehyde mlght pI'OCGCd normally. 13% m-Cl 113-115 63.2 99.9
14 P-Cl 158-160-162'4 31.6 99.1
- 15 3,4-diOCH;  180-183[180-182]'! 68.7 97.4
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The antitumor activities of those compounds were eval-
uated in vitro using MTT method for P-388 cancer cell
and SRB method for A-549 cancer cell. The results are
shown in Tables 2 and 3, respectively.

It is clear from the data of Tables 2 and 3 that the
compounds with electron-donor substitute such as CH3,
CH;0, OH have more strong activities than that of those
compounds with electron-withdrawing substitute such as
Cl, F, NO,. The compound without any substitute has
no antitumor activity. It is also clear that the compounds
with the electron-donor substitute at ortho or para posi-
tion have stronger activities than that of compounds with
the same substitutes but at meta position.

To the A-549 cancer cell, there are six compounds with
electron-donor substitute at ortho or para which have
strong bioactivity. To the P-388 cancer cell, there are
two compounds having strong activity and three com-
pounds having weak activity. All five compounds have

Table 2. The inhibition ratio for A-549 growth

Compd R Concentration (mol/L) Remark*
1074 105 10°¢ 1077 10°%
1 H 954 799 98 1.0 44 n
2 m-NO, 96.0 918 124 7.7 132 w
3 p-F 96.8 882 56.5 18.5 492 w
4 0-OH 963 948 893 83.0 852 s
5 p-OH 929 87.0 872 887 60.0 s
6 0-CHj; 909 848 18.5 0 5.7 n
7 m-CHj; 93.0 18.2 0 0 0 n
8 p-CH; 952 91.8 90.0 92.7 847 s
9 0-OCH3; 89.3 81.7 857 86.8 663 s
10 m-OCH; 958 925 251 381 6.2 w
11 p-OCHj; 90.0 847 87.0 854 848 s
12 o-Cl 899 530 03 60 59 n
13 m-Cl 97.1 920 629 57 125 w
14 p-Cl 96.0 873 419 33.6 41.7 w
15 3,4-diOCH; 957 928 87.0 90.6 81.7 s

*n: 107>mol/L <85%; w: 107> mol/L >85% or 10~° mol/L > 50%; s:
10~°mol/L >85% or 10~7 mol/L > 50%.

Table 3. The inhibition ratio for P-388 growth

Compd R Concentration (mol/L) Remark*
104 1075 10=¢ 1077 1078
1 H 97.8 562 178 0 2.7 n
2 m-NO, 89.8 55.8 239 22.1 30.7 n
3 p-F 833 314 184 103 52 n
4 0-OH 95.6 88.2 658 449 385 w
5 p-OH 100 72.0 41.6 27.1 428 n
6 0-CH; 84.1 424 249 8.0 13.1 n
7 m-CHj; 533 72 0 0 0 n
8 p-CH; 69.0 424 486 493 565 w
9 0-OCH3; 822 76.1 554 47.0 327 w
10 m-OCH3; 96.0 482 272 7.1 1.0 n
11 p-OCH; 76.7 725 765 643 755 s
12 o-Cl 584 237 0 0 0 n
13 m-Cl 89.2 394 119 193 109 n
14 p-Cl 70.0 360 39 28 44 n
15 3,4-diOCH; 957 80.2 56.0 53.6 509 s

electron-donor substitute at ortho or para position. So
this kind of compound is a potential antitumor medi-
cine which is worth to research further.
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