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300 (Wéndlandia
formosana) (Macaranga tanarius)

(Wendlandia formosana)

1.

Work donein the First year (Jan — Dec 2000):

Work done during the first year has been presented in Part 1.1, 1.2, 2, 3, 4 and Part 5 is
conclusion.

(1) Studieson active constituents of stem of Wendlandia formosana

1.1 Studies on active constituents of stem bark of Wendlandia formosana

As part of “Studies on the active constituents of antitumor and antivirus from Formosana
plants” chemical examination of stem bark of Wendlandia formosana was carried out first. Crude
methanol extract [TMCOB-WFB-1] of stem bark did not show activity [TMCOB-WFB-1; HONE-1
92% (50mg/ml); NUGC 93% (50nmg/ml)]. But, one fraction (TMCOB-WFB-122, 130mg) of
ethyl acetate soluble portion of methanol extract was found to be cytotoxic active. [TMCOB-WFB-
122; HONE-1 44% (50ng/ml), NUGC 19% (50mg/ml)]. The active fraction was further examined
for its constituents and two compounds [NSTPOD00014 (WHR-P9); NUGC 98% (10nM, -1%
(50mvl), HONE-1 61% (10mM), 1% (50mM) and [NSTPODO00015 (WFB-P11); NUGC 10%
(20rmM), 97% (50rmiM); HONE-1 99% (10rmM), 106% (50nmM)] were isolated.
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The compound WFR-P9 ( NSTPODO00014 ) was very minor constituent in stem bark of
Wendlandia formosana. Inorder to obtain spectroscopic data, the same compound was identified
and isolated from the root of Wendlandia formosana. Only 10 mg. of the compound was obtained
from the root also. Spectroscopic data of NSTPOD00014 (WFR-P9) indicated that it is a close
mixture of two steroidal ketones 1 and 2 (homogenious on Si gel TLC). Structures of 1 and 2 were
tentatively proposed (Reference cited) as shown in separate page. Further separation of these
compounds and their structure elucidation isin progress

Compounds 3, 4 and 5 were isolated and charecterised. Compound 3 is b-Sitosterol glucoside,
compounds 4 and 5 are iridoid glucosides (Reference cited) and not showed the anticancer activity
in this study.

Detailed isolation procedure of chemical constituents from Wéndlandia formosana was
illustrated in Chart-1, data on cytotoxic activity studies of fractions and pure compounds were
provided in Table 1 and 2 respectively. NMR data of compounds 1, 2, 3, 4 and 5 were presented in
the following pages.

1.2 Studieson active constituents of stem wood of Wendlandia formosana

Crude extract [TMCWFW-1, 101% (NUGC 50ng/ml) , 107% (HONE-1 50ng/ml)]; Hexane
soluble fraction [TMCWFW-124, 125% (NUGC 50ng/ml), 96%(HONE-1 50nty/ml)]; Ethyl acetate
soulble fraction [TMCWFW-125, 111% (NUGC 50ng/ml) 110% (HONE-1 50ng/ml)]; and
precipitate from water [TMCWFW-13, 107% (NUGC 50nmg/ml) , 104% (HONE-1 50ng/ml)] and
water soulble fraction [TMCWFW-126, 105% (NUGC 50nmg/ml) , 108% (HONE-1 50ng/ml)] did
not show any activity.

(2) Studieson active constituents of root of Wendlandia formosana.

To get more quantity of the mixture of active compounds 1 and 2, investigation of the root of
Wendlandia formosana was taken up. The crude methanol extract of root (TMCOB-WFR-1)
showed significant activity [TMCOB-WFR-1, HONE-1 46% (50mg/ml), NUGC 25% (50ng/ml)].
Inaddition to the isolation of active compounds 1 and 2, compounds 6, 7 [WFR-
P10(NSTPODO00039)] and 8 [WFR-P8 (NSTPODO00038)] were obtained. Compounds 6 and 7 again
a mixture (émg.) of steroidal derivatives showed cytotoxic activity against NUGC 98% (10nmM),
30% (50nM), HONE-1 99% (10mM), 81% (50nM). Compound 8 not showed anticancer
activity.

Spectroscopic data of compounds 6 and 7 indicated that it is also a mixture of two closely
related steroids (homogeneous on TLC). Further separation and structure elucidation is in
progress. Structure elucidation of compound 8 is also in progress. Compounds 3, 4 and 5 which
were present in the bark of Weénlandia formosana were also present in the root.

Detailed isolation procedure was illustrated in Chart 2 and cytotoxic activity data on pure
compounds from the root was also provided in Table 2.

(3) Studieson the active constituents of leaves of Macaranga tanarius.

Asapart of the program, chemical examination of leaves of Macaranga tanariuswas taken up.
3
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During the investigation, thirteen polyphenolics 9 - 21 [NSTPODO00001 — NSTPODO00013] were
isolated and characterised. Some polyphenols showed significant cytotoxic activity. Compound 9
[NSTPODO00001; NUGC 88% (10mM), 25% (50mM), HONE-1 90%(10mM), 72% (50nmM)],
compound 12 [NSTPODO00004; NUGC 103% (10nM), 59% (50mM), HONE-1 102% (10mM),
27% (50mM)], compound 13 [NSTPODO00005; NUGC 55% (10nM), 18% (50mM), HONE-1 29%
(10mv1), 18% (50nM)], compound 16 [NSTPODO00008; NUGC 96% (10mM), 38% (50mM),
HONE-1 99% (10nmM), 20% (50nM)], compound 20 [NSTPODO00012; NUGC 82% (10nM), 34%
(50mv), HONE-1 94% (10nM), 85% (50nM)], compound 21 [NSTPODO00013; NUGC 100%
(10mM1), 64% (50nM), HONE-1 92% (10mM), 34% (50nM)],

Activity data of other compounds given in Table 3. Structures of cytotoxic polyphenolics
were presented in a separate page. ( compounds 9, 12, 13, 16, 20 and 21)

(4) Synthesis and cytotoxic studies of Cantharidin derivatives.

In addition to the above mentioned work, which was scheduled in the original program, some
cytotoxic studies were taken up on the derivatives (22-59) of Cantharidin. Cantharidin ,a natural
product, was isolated from Mylabris phalerataPallas. Cytotoxic activity data of some cantharidin
derivatives was given in the table below. Structures of cytotoxic cantharidin derivatives were shown
in separate page. ( Compounds 22, 23, 27, 29, 32, 43, 44, 47, 50) . Isolation procedure of
Cantharidin and general scheme of preparation of Cantharidinimides were shown in Chart 3.
Cytotoxic activity data of al cantharidin derivatives givenin Table 4.

Compd.| CompoundID 59T Hone-1 |DLD-1 |SCM-1NUGC HONE-1
No. (concentration)  |(%) 0) (%) (%) |10 (50) NV (%) |10 (50) M (%)
30mM
22 TMCOBO000009 |2.0 25 116.0 |25 9 (2 100 (3)
23 TMCOB000010 |2.5 2.0 50.0 |6.5 5 (1) 4 (1)
27 TMCOB000014 [1.0 1.0 215 |10
29 TMCOB000016 |5.5 2.0 113.0 125 |94 (2 101 (1)
32 TMCOB000019 |3.0 1.0 1135 |7.0 % (2) 108 (1)

43 | TMCOBO000030 |25 25  |109.0 |62.0
44 | TMCOB000031 |1.0 25 |1120 |40
47 | TMCOBO000034 380 |40 |1090 |65 |3 (1) 2 (1)
50 | NSTPODO00018 (1) 8 (1)

ol

“"WFR-P9 (NSTPOD00014 : 10mg.) ( 1 and 2 ) (Active compound present in Bark and Root of
Weéndlandia Formosana)

White amorphous powder, ‘*H NMR (500 MHz, DMSO-d,): 4 0.66 (3H, s); 0.68 (3H,s); 0.79 (3H,
d, J=6.4 Hz); 0.83-0.89 (18H, m); 1.02 (3H, s); 1.07 (3H,s); 4.28 (br s, 3H), 5.11 (1H, br s); 5.14
(1H, br s).
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BC NMR (125 MHz, DMSO-d,): 15.1, 15.2, 16.0, 16.08, 16.86,16.9, 17.0, 18.0, 21.1, 22.0, 22.1,
23.3,23.4, 23.8, 26.9, 27.5, 28.2, 28.3, 30.2, 30.4, 32.0, 32.1, 32.7, 32.8, 33.0, 36.3, 36.5, 36,6, 38.2,
38.3, 38.4, 38.5, 41.0, 41.3, 41.6, 45.4, 45.7, 46.8, 471.0, 47.1, 52.4, 54.8, 76.8, 121.5, 124.5, 138.2,
143.8, 178.3, 178.6.

The *H NMR showed characteristic peaks of steroids (reference cited) and the *C
NMR indicates the presence of a carbonyl carbon, an oxygenated carbon and an
unsaturation. Carbon spectrum also confirmes that it is mixture of two compounds,
duplicate signals are seen for unsaturated and cabonyl and other carbons.

Tentative structures proposed for active compounds mixture, based on NMR data.
Isolation of more quantity and obtaining other data is in progress

Ref: G. Notaro, V. Picciali and D. Sica J. Nat. Prod., 55 , 1588-1594, 1992.

WFB-P4 (TMCOB-WFB-1331) (4): Colorless crystals, *H NMR (500 MHz, D,0): & 3.03 (1H,
dd, J=3.3 and 7.3 Hz, H-5); 3.17 (1H, t, J=5.1 Hz, H-9); 3.26 (1H, t, J=9Hz, H-2); 3.29 (3H, s, -
OCH.); 3.33-3.41 (2H, m, H-3" and H-4); 3.45 (1H, t, J=9Hz, H-5'); 3.72 (3H, s, -COOCH.,); 3.85
(1H, br d, J=10.5 Hz, H-6'); 3.66 (1H, dd, J=5.7Hz and 12.3Hz, H-6'); 4.20 (1H, d, J=15.2 Hz, H-
10): 4.28 (1H, d, J=15.2 Hz, H-10); 4.55 (1H, br s, H-6); 4.72 (1H, d, J=8Hz, H-1"): 5.35 (1H, d,
J=5.1Hz, 1-H): 5.79 (1H, br s, H-7); 7.46 (1H, s, H-3).

15C NMR (125 MHz, D,0): & 40.5 (C-5); 43.8 (C-9); 47.0 (C-11); 50.1 (C-13); 57.4 (C-10); 58.8
(C-6); 67.5 (C-4); 70.8 (C-2): 73.8 (C-5); 745 (C-3); 78.4 (C-6); 94.4 (C-1'); 107.5 (C-8):
127.0 (C-7); 144.2 (C-4); 151.0 (C-3); 168 (-COOCH.,).

Ref.  Yoshio Takeda, H.Nishimuraand H. Inouye, Phytochemistry , 1977, Vol 16, P1300-1301
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WFB-12 (TMCOB-1331) (5) : Colorless crystals: *H NMR (500 MHz,CD,0OD): & 2.55 (1H, t, 7.8
Hz, H-9); 3.01 (1H, t, 7.4 Hz, H-5); 3.21-3.28 (3H, m, H-2, 3", and 4'); 3.38 (1H, t, J= 8.9 Hz, H-
5'); 3.61 (1H, dd, J=5.7 and 12.0 Hz, H-6'); 3.73 (3H, s, -COOCH.); 3.84 (1H, br d, J=10.8 Hz, H-
6); 4.20 (1H, d, J=15.6 Hz, H-10); 4.45 (1H, d, J=15.4 Hz, H-10); 4.70 (1H, d, J=8 Hz, H-1); 4.78
(1H, d, 3=2.1 Hz, H-6); 5.0 (1H, d, J=8.9 Hz, H-1); 6.0 (1H, d, J=2 Hz, H-7); 7.6 (1H, d, J=1.3 Hz,
H-7).

13C NMR (125 MHz, D,0): & 42.5 (C-5); 45.7 (C-6); 51.7 (COOCH,); 61.6 (C-10); 62.7 (C-6);
715 (C-4); 74.9 (C-2); 75.3 (C-6); 77.7 (C-5); 78.4 (C-3'); 100.4 (C-1); 101.5 (C-1), 108.2 (C-
8); 129.7 (C-7); 151.4 (C-4); 155.3 (C-3); 169.4 (-COOCH,).

Ref. Yoshio Takeda, H.Nishimuraand H. Inouye, Phytochemistry , 1977, Vol 16, P1300-1301

WFB-P3 (TMCOB-WFB-1231) (3): White powder, *H NMR (500 MHz, DMSO-d,): 40.66 (3H, s,
H-18); 0.83-0.86 (9H, m, H-26, 27 and 29); 0.93 (3H, d, J= 6.4 Hz, H-21); 0.99 (3H, s, H-19); 4.88
(1H, m, 3a-H); 4.91 (1H, d, J= 4.7 Hz, H-1'); 5.35 (1H, br s, H-6).

15C NMR (125 MHz, DMSO-d,): & 11.6 (C-18); 11.7 (C-29); 18.6 (C-21); 18.9 (C-19): 19.0 (C-26);
19.7 (C-27); 20.5 (C-11); 22.6(C-28); 23.8 (C-15); 25.4 (C-23); 27.7 (C-16); 28.7 (C-25); 29.2 (C-
2): 31.3 (C-8); 31.4 (C-7); 33.3 (C-22); 35.4 (C-20); 36.2 (C-10); 36.8 (C-1); 38.9 (C-4); 40.0 (C-
12); 41.8 (C-13); 45.1 (C-24); 49.6 (C-9): 55.4 (C-17); 56.1 (C-14); 61.1(C-6); 70.1 (C-4); 76,5
(C-2); 76.7 (C-3); 76.9 (C-3'and 5); 100.7 (C-1); 121.2 (C-6) 140.4 (C-5).

WFR-P10 (NSTPOD00039: 6mg, Active ) (6 and 7):  White amorphous powder: *"H NMR (500
MHz, CDCI,): 40.73 (3H, s); 0.83-0.86 (12H, m); 0.88-0.91 (12H, m); 0.97 (3H, s); 1.11 (3H, 9);
1.18 (3H,s); 1.37 (3H, s); 2.02 (3H,9); 2.03 (3H, 5); 2.79 (1H, dd); 4.15 (1H, br s); 4.45-4.51 (2H,
m); 5.26 (2H, br s).

C NMR (125 MHz, DMSO-d,): & 15.6, 16.4, 16.6, 16.8, 17.1, 17.5, 18.1, 18.8, 20.2, 21.2, 22.9,
23.3, 23.4, 23.52, 23.56, 23.6, 25.8, 27.4, 27.6, 27.8, 28.0, 28.9, 29.3, 30.6, 31.5, 31.8, 32.4, 32.5,
33.0, 33.2, 33.8, 33.9, 34.4, 36.4, 36.9, 37.6, 37.8, 38.0, 38.2, 39.2, 39.7, 41.0, 41.6, 42.3, 43.0, 44.7,
45.3, 46.5, 47., 51.9, 55.2, 55.3, 64.9, 80.60, 80.9, 91.6, 122.5, 143.5, 170.9, 179.0, 182.5. It is also
amixture of two steroidal derivatives, separation of the mixture and identification of constituentsis
in progress.



National Science and Technology Program in Pharmaceuticals and Biotechnology

115
NHRI, 128 Yen-Chiu-Yuan Road, Sec. 2, Taipei 115, Taiwan, R. O. C.

Tel: 886-2-26534401 6115-9, 6591-2 Fax:886-2-27830085

WFR-P8 (NSTPODO00038) (8) : Pale pink amorphous powder, *H NMR (500 MHz, CD,OD): &
2.75 (1H, dd, 2.2, 17.3 Hz); 2.93 (1H, dd, J=4.9, 17.2Hz); 3.33 (1H, s); 4.06 (1H, d, J=3.4 Hz); 4.23
(1H, s); 4.40 (1H, d, J=3.2 Hz); 6.00 (1H, d, J=2.0 Hz); 6.07 (1H, s); 6.09 (1H, s); 6.81 (2H, d,
J=8.16); 6.96 (2H, dd, 1.9, 8.2 Hz); 7.01(2H, dd, J=1.8, 8.2); 7.15 (2H, dd, j=1.6, 6.9Hz).

C NMR (125 MHz): 4 29.2, 29.8, 66.9, 68.0, 81.7, 96.5, 96.6, 98.3, 100.2, 102.4, 104.3, 107.2,
115.6, 115.9, 116.0, 119.8, 120.4, 131.2, 132.4, 145.6, 145.9, 146.3, 146.3, 146.7, 152.1, 152.2,
154.2, 156.5, 156.9, 158.0. Structure elucidation is under investigation.

(5) Conclusion:

1. Five pure compounds (1-5) were isolated from the stem bark of Weéndlandia formosana.
Compounds 1 and 2 (steroidal ketones) are cytotoxic and obtained as close mixture
(homogenious on Si gel TLC). Further separation and their structural confirmation is in
progress.

2. Stem wood fractions did not show cytotoxic activity.

3. Eight compounds (1-8) were isolated from the root of Weéndlandia formosana.
Compounds 1 and 2 are cytotoxic. Compounds 6 and 7 (steroidal derivatives) showed
cytotoxic activity. Compounds 6 and 7 were also obtained as a close mixture (homogenious
on Si gel TLC). Structure elucidation of compounds 6, 7 and 8 are in progress and hence
their structures were not provided.

4. Thirteen polyphenols (9-21) were isolated from the leaves of Macaranga tanarius.
Compounds 9, 12, 13, 16, 20 and 21 are cytotoxic.

5. Thirty eight cantharidin derivatives (22-59) were synthesised from Cantharidin which
was isolated from Mylabris phalerata. Compounds 22, 23, 27, 29, 32, 43, 44, 47 and 50 are
cytotoxic.

6. Antivirus studies on all compounds and fractions are in progress at NHRI.
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Chart 1
WENDLANDIA FORMOSANA
BARK  (1.6Kg)
(i) Extraction with MeOH
(ii) Partion with EtOAc
[
EtOAc solubles )
EtOAc insolubles
(10g) .
Gummy residue (90 g)
Fracrions CC, MCI
8- 57 (130mg) -
1-7 TM COB-WFB-122 58-87 88-89 90-97 Dision
Active
CcC WFB-P7 ( 60
Sigdl, CR WFB-P3 (10mg) Sterols r%ixtuTg )
Inactive
WFR-P9
(Active compound) WFB-P11 _
Steroidal ketones (2mg) Inactive minors
Mixture of two
cc cc cc
MCI MClI S.LH20 c.C
oDS Si gd MCl S.LH20
CR oDS oDS
CR Si-gel
CR
WFB-P1 &
WFB-P2 (200mg) WFB-P1 (50 mg) Other minors
Suaars. Inactive Iridoid glcs. Mixture

Inactive

WFB-P4 (70mg)
Iridoid glu.
Inactive

WFB-P4 & WFB-P-12

Iridoid gluc.
Inactive

WFB-P1 & other minors

WFB-P12 (120mg)
Inactive

CC MCI, ODS, Sigdl, CR
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Table 1. List of fractions from Wéndlandia formosana

Fraction ID HONE-1 NUGC
TMCOB-WFB-1231 100% 97%
TMCOB-WFB-1251 91% 98%
TMCOB-WFB-1311 96% 96%
TMCOB-WFB-1321 105% 99%
TMCOB-WFB-1331 98% 93%
TMCOB-WFB-1332 98% 91%
TMCOB-WFB-121 97% 91%
TMCOB-WFB-122° 44% 19%
TMCOB-WFB-124 130% 73%
TMCOB-WFB-125 125% 93%

TMCOB-WFB-1" 92% 93%
TMCOB-WFR-1" 46% 25%
TMCWFB-2-146 78% 41%
TMCWFB-2-147 81% 103%

Sample concentration : 50mg/ml
"The active fraction TMCOB-WFB-122 was very small in quantitiy (130 mg) but contains ten

compounds (by TLC). So, to isolate active compounds this fraction was compared with EtOAc
soluble fraction of the root, the fraction comtaining same compounds was identified( by TLC). To
accumulate more quantity of this fraction the bark is being extracted third time.

" TMCOB-WFB-1 and TMCOB-WFR-1 are crude extracts of Bark and Root of Wéndlandia

formosana respectively.
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Compound ID [NUGC (10i M) |[NUGC (50i M) |HONE-1 (10i M) |HONE-1(50i M)
NSTPOD00014 98% 1% 61% 1%
(WFR-P9)

NSTPOD-00015 101% 97% 99% 106%
(WFB-P11)

NSTPOD00038" 95% 88% 94% 99%
(WFR-P8)

NSTPOD00039" 94% 30% 99% 81%
(WFR-P10)

NSTPOD00040 97% 70% 101% 103%
(WFR-12 Agl.)

NSTPOD-00015 was not active and minor in quantity (3mg), it was not pursuid further
NSTPODO00040 is an aglycon of iridoid glucoside WFB-P12 (TMCOB-WFB-1332)

10
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Cytotoxic Steroidal ketones

Iridoid glucosides

0OCH, OOCH,

HO._

OH

OH
o
OH OH
CH, O
(l)CH T
3
H

OH

b- Sitosterol glucoside

al ’
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Chart 2

WENDLANDIA FORMOSANA
ROOT (6KG)

(i) Extraction with MeOH
(i) Partition with EtOAC

EtOAc solubles (60 gm) ‘ EtOAc insolubles (450 gm) ‘
Active fraction L .
Precipitation with H20
CC. MCI
| |
CC. ODS Si gel Dark brown powder Water soluble portion
(250 gm)
WFR-P8 (80mg) . (180 gm)
Inactive fractions CC. Diaion
42‘3‘4‘5‘6‘7‘89‘ _
Fraction

C.C 1 ‘
; c.C 1
Si gel SLH-20 2‘ 3‘ 4‘ 5‘
*WFR-P9 (10mg) MCI
NSTPODO00014 Si gel
Close mixture of two WER-P6
steroidal ketones. Su
. gars
Active compound

+

WFR-P10 (6mg)
NSTPODO00038, close
mixture of two steroids
Active compound

*NSTPOD00014 (WFR-P9) was minor in the active fraction of Bark (TMCOB-WFB-122),
so the same compound was isolated fromroot . In addition to this, NSTPOD00039 was al so
isolated from the same fraction

*Almost all compounds present in the Bark are present in the root (Checked by TLC)
Chromatography of other fractions is in progress

Iridoid glucosides present in the bark were also present in the root

12
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Table 3. Cytoxic activity of polyphenols from Macaranga tanarius

Compound | Compound ID NUGC NUGC HONE-1 | HONE-1
No. (101 M) (501 M) (101 M) (501 M)
9 NSTPOD0001 88% 25% 90% 72%
10 NSTPODO0002 104% 41% 96% 98%
1 NSTPODO0003 100% 59% 99% 80%
12 NSTPOD0004 103% 59% 102% 27%
13 NSTPODO0005 55% 16% 29% 18%
14 NSTPODO0006 86% 35% 104% 71%
15 NSTPODO007 97% 94% 89% 78%
16 NSTPODO0008 96% 38% 99% 29%
17 NSTPODO0009 101% 87% 89% 98%
18 NSTPODO00010 107% 103% 96% 106%
19 NSTPODO00011 103% 90% 96% 101%
20 NSTPODO00012 82% 34% 94% 85%
21 NSTPODO00013 100% 64% 92% 34%

Cytotoxic polyphenols were indicated by bold letters

13
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Polyphenolics from the leaves of Macaranga tanarius

CH,OR,
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Chart 3 Isolation of Cantharidinfrom Mylabris phalerata

Myl abris (1 kg)

1. 50% EtOH ext.

2. Concentration under vacuum

H20 layer
Filtration
Precipitation Fil altrate
‘ Partition with EtOAC
H20 layer EtOAcC layer
Partition Concentration
Residue
Rechrystalisation with
CHCI 3 layer | H20 layer MeOH/Ether
Concentration Cantharidin (0.8 g)
Residue
Rechrystalisation with
MeOH/Ether

Cantharidin (0.2 g)

O
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Table 4. Cytotoxic Activity of Cantharidin derivarives
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Compd. Compound 1D 50T | Honel| DLD-1 | SCM-1 NUGC | HONE-1
No. (Conc. 30mM) (%) (%) (%) (%) 10 (50) nM| 10 (50)
(%) mv (%)
22 TMCOB0000Y 20 25 116.0 25 99 (2) 100 (3)
23 TMCOBO000010" 2.5 2.0 50.0 6.5 51 4(1)
24 TMCOB000011 109.5 111.0 101.0 103.5
25 TMCOBO000012 1035 | 106.5 105.5 103.5
26 TMCOB000013 95.5 785 104.5 100.5
27 TMCOB000014" 1.0 1.0 215 1.0
28 TMCOBO000015 1215 | 116.0 104.0 108.0
29 TMCOBO000016" 55 2.0 113.0 12.5 94 (2 101 (1)
30 TMCOBO000017 1195 | 122.0 99.0 111.0
31 TMCOBO000018 96.0 89.0 | 108.0 105.0 102(97) | 109 (112)
32 TMCOBO000019" 3.0 1.0 113.5 7.0 96 (2) 108 (1)
33 TMCOB000020 119.0 117.0 101.0 107.0
34 TMCOB000021 121.0 119.0 101.0 107.0
35 TMCOB000022 116.0 115.5 100.5 104.5
36 TMCOB000023 117.5 1115 100.5 103.5
37 TMCOB000024 114.5 119.0 99.5 102.5
38 TMCOB000025 112.0 1135 100.5 101.0
39 TMCOBO000026 1235 | 1175 104.5 107.5
40 TMCOB000027 1135 715 100.0 106.5
41 TMCOB000028 122.0 117.0 101.5 108.0
42 TMCOB000029 109.5 122.5 104.5 106.0
43 TMCOBO000030" 2.5 2.5 109.0 62.0
44 TMCOBO000031" 1.0 2.5 112.0 4.0
45 TMCOB000032 114.5 113.0 98.5 104.0
46 TMCOBO000033 95.0 107.0 103.5 105.0
47 TMCOB000034 38.0 4.0 109.0 6.5 3(1) 2 (1)
48 NSTPOD00016 100 (102) | 100 (104)
49 NSTPOD00017 107 (102) | 110 (114)
50 NST POD00018" 5(1) 8 (1)
51 NSTPOD00019 101 (99) | 107 (106)
52 NSTPOD00020 102 (101) | 106 (105)
53 NSTPOD00021 100 (95) | 105 (105)
54 NSTPOD00022 98(99) | 101 (102)
55 NSTPOD00023 96 (100) | 98 (105)
56 NSTPOD00024 102 (102) | 97 (106)
57 NSTPOD00025 106 (103) | 106 (111)
58 NSTPOD00026 104 (102) | 109 (108)
59 NSTPOD00027 104 (100) | 106 (103)

" Cytotoxic cantharidin derivatives
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Structures of Cytotoxic Cantharidin derivatives

TMCOBO000009 TMCOB000010 59T : 25%
59T : 2.9% Hone-1: 2.0%
Hone-1: 2.5% DLD-1: 50%
DLD-1: 116% SOM-1: 6.5%
LM-1: 25% (10mM): 59
S NUGC (10 mM): 99% NUGC (10mM): 5%
(50 MM): 1%
(50 TM): 2% . -
| HONE-1 (10mM): 101% HONE lﬁégmﬂ/&
i} (50 mM): 1% o
TMCOBO000016
TMCOB000014 50T : 5.5%
Hone-1: 2.0%
DLD-1: 113%
50T : 1.0% LM-1: 125%
Hone-1: 1.0% NUGC (101mV): 94%
DLD-1: 21.5% (50 MM): 2%
OM-1: 1.0% HONE-1 (10mM): 101%
(50 mM): 1%
NO,
TMCOB000030
TMCOBO000019
59T : 3.0%
Hone-1: 1.0%
DLD-1: 1135%
LOM-1: 7.0% N
NUGC (10mM): 96%
Br (50 mM): 2%
HONE-1 (10mM): 108% R
(50 MM)- 1% 59T : 2.5%
Hone-l: 2.5%
DLD-1: 109%
SCM-1: 62.0%
59T :1.0%
Hone-1: 2.5% Br
NO, DLD-1:1120%
OM-1: 4.0%
59T : 38.0%
Hone-1: 4.0%
DLD-1 : 109.0%
SCM-1: 6.5%
NSTPODO0018 NUGC (10nM) : 3%
O HaN NO, (50M) : 1%
HONE-1 (10mM) : 2%
(86M) : 1%
NUGC (10 mM ): 5%
(50 ™ ): 1%
HONE-1 (10 mM ): 8%
(50 MM ): 1%
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Structures of I nactive Cantharidin derivatives
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NHRI
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