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Study on preparation of butenolide diterpene derivatives and
their antitumor activity
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Abstract ;: Diterpenenes were widely found in Zingiberaceae family,and some of them showed various bioactivities. Our previ-
ous researches on Hedychium genus resulted in obtaining series of diterpenes with significant cytotoxic or antitumor activities.
Three butenolide diterpene derivatives 4,5, and 7 were synthesized from three Zingiberaceae diterpenes, coronarin E (1),
hedychenone (2) and yunnancoronarin A (3) ,respectively. Compound 1 underwent photooxygenation reaction in CH,Cl, to
obtain 4,in which tetraphenyl porphyrin was served as photosensitizer and in the presence of N, N-diisopropylethylamine. Sim-
ilarly , Compound 2 underwent photooxygenation to get 5. Compound 3 was benzoylated to obtain 6 ,which was further photoox-
ygenated to get 7. Compounds 1,2,5,6 and 7 were subjected to in vitro cytotoxicity bioassays, the result indicates that com-
pounds 5 and 7 have significant cytotoxicity against five tumor cell lines,including human liver cancer cells SMMC-7721 , hu-
man lung cancer cells A-549  human breast cancer cells MCF-7 ,human colon cancer cells SW480 and human leukemia cells
HL-60,and their inhibitory activities against SMMC-7721,A-549 ;MCF-7 and SW480 cell lines were higher than that of cispl-
atin ( positive control). Compounds 4,5 and 7 were tested for in vivo antitumor activity in mice. As a result, the three com-
pounds showed significant inhibitory effect on H22 and S,g, tumor in mice. Compounds 4 had the strongest inhibitory effect,
and its inhibitory rate on H22 was 47.44% ,which was close to that of ifosfamide ( positive control ). Inhibitory rates of 4 and
7 on S, were 60. 16% and 45.20% ,which were higher than that of ifosfamide.
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Fig. 1  Photosensitized oxidation of compound 1
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Fig. 2 Photosensitized oxidation of compound 2
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Fig. 3 Preparation of compound 7
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Table 1  The ICy, values of compounds 1,2,5,6 and 7 on five human cancer cell lines( uM)

UMK Strain
fLen s B Wi AL 4l
C d i i FLIRIE R
ompoun

HL-60 SMMC-7721 A-549 MCF-7 SW480

1 >40 >40 >40 >40 >40

2 >40 >40 >40 >40 >40

5 4.74 4.97 3. 15 8.00 8. 60

6 >40 >40 >40 >40 >40

7 3.48 2.19 2.19 6.19 4.91

JiigA* Cisplatin® 1.05 6.76 6.01 15.38 16. 31

T BRI

Note ; * Positive control.
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Table 2 Results of the in vivo anticancer activity against H22 tumor in mice

45 BIL/E A L3245t Dose N e o =
Group Mice No. (mg/kg) Mouse body weight(g) Tumor weight(g) Inhibition ratio( % )
Ly apilsl
IKH.HEXT““ 10 25 19.40 £0. 49 1.22 £0.45 0
Negative control
L P ok
#IT%%Hk 10 25 19.25 £0. 64 0.59£0.20" " 51.69
Tfosfamide
7 10 25 19.35 £0.79 0.79 £0.28 " 35.45
4 10 25 19.23 £0. 85 0.64 £0.13* " 47. 44
5 10 25 19.49 £0.73 0.84 +0.17" 30.91

T S EAPEXT LIS, * P <0. 055 SPGB 41 L4, * * P <0. 01,
Note : Compared with the negative control group, * P <0. 05 ; Compared with the negative control group, * * P <0. 01.
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Fig. 4 Effects of the compounds 4,5,7 ,and Ifosfamide on H22 tumor in tumor-bearing mice
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Table 3  Results of the in vivo anticancer activity against S,g, tumor in mice
il EIL7EA B2 h Dose /N e =
Group Mice No (mg/kg) Mouse body weight (g) Tumor weight (g)  Inhibition ratio (% )
M T BR
Bﬂﬁ:ﬁ\ 10 25 19.04 £1.01 0.94 £0.28 0
Negative control
L 3 R i i
IR 10 25 19.23 +0.98 0.53£0.21" 13.47
Ifosfamide
7 10 25 18.96 +£0. 65 0.52+0.28"* 45.20
4 10 25 19.08 0. 38 038. +0.16" " " 60. 16
5 10 25 19.69 £0. 63 0.66 £0.18 * * 30. 08

TE S AP B LA, ™ P <0. 015 S BRI L, = ™ ™ P <0. 001,

Note : Compared with the negative control group, * * P <0. 01 ; Compared with the negative control group, * ** P <0. 001.
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Fig. 5  Effects of the compounds 4,5,7 and Ifosfamide on S, tumor in tumor-bearing mice
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