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Abstract: Objective To modify the structure of neocrotocembraneic acid, a cembranoid type diterpene, and evaluate the antitumor
activities of the derivatives. Methods Taking neocrotocembraneic acid as starting material, the target compounds were synthesized by
condensation reaction and click reaction. Their antitumor activities in vitro on HeLa, K562, and K562A/02 were evaluated by MTT.
Results
characterized by "H-NMR,"*C-NMR, and ESI-MS. MTT assay showed that some cembrane derivatives exhibited antitumor activities.

Eleven novel derivatives were synthesized which have not been reported in any literature and the structures were

In particular, compound 2f showed good antitumor activity against HeLa and compound 2e showed promising antitumor activity
against K562 and K562A/02. Conclusion Some derivatives have demonstrated promising antitumor activities against K562/A02 cell
lines which are worth further studying.
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Fig. 1 Cembrane diterpenoids isolated from leaves of C. laevigatus
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Fig. 2 Synthetic routes of amide derivatives of neocrotocembraneic acid

Rl s N 5E4s, MUK 1 mol/L EhFR. YL RIRR R
SN R R KA TR, R ENLE, G
IKBREREN T, ks, RERHE g aith, Pemt
A A (60~90 C) -BER LN 10 11, 755
Hbrr=4), TRy, xR 65%.

2.1.2 2a AR KRR 28 O A 1
(100 mg, 0.3 mmol) ¥ 5mL Jo/KHZKH, KK
IO FE 2T I S 20 (153 ul, 0.75 mmol), MEW}-
2- R4, SR HEPE SN 1 h, TLC Kl Je ¥ 5g 4,
PR ZE T, RERRKE ik alifh, Pelis H f i k-
B C0E (1D, BEIHREEY) 22, LR
), W% 85%. HR-MS m/z 537.290 0 [M+H]" Gt
HAE 537.289 9, C30HuN405S). 'H-NMR (600 MHz,

CDCls) 6: 8.08 (1H, s, H-23), 7.97 (2H, d, J = 8.5 Hz,
H-25, 29), 7.37 (2H, d, J = 8.3 Hz, H-26, 28), 5.99
(1H, t, J = 5.7 Hz, H-N), 5.92 (1H, s, H-2), 5.92 (1H,
s, H-3), 5.78 (1H, t, J = 7.6 Hz, H-11), 5.04 (1H, t, J =
6.6 Hz, H-7), 438 (2H, d, J = 5.7 Hz, H-21), 2.48 (2H,
m, H-10), 2.42 (3H, s, H-30), 2.34~2.30 (1H, m,
H-15), 2.30~2.27 (2H, m, H-13), 2.26~2.23 (2H, m,
H-14), 2.22~2.19 (2H, m, H-6), 2.17~2.14 (2H, m,
H-9), 2.14~2.12 (2H, m, H-5), 1.72 (3H, s, H-18), 1.58
(H, s, H-19), 1.00 (3H, s, H-16), 0.98 (3H, s, H-17);

BC-NMR (150 MHz, CDCLy) J: 171.6 (C-20), 147.3
(C-1), 145.8 (C-11), 144.8 (C-27), 138.0 (C-12), 136.1
(C-4), 135.7 (C-27), 133.5 (C-24), 133.0 (C-26, 28),
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130.4 (C-25, 29), 128.7 (C-22), 127.9 (C-7), 122.3
(C-23), 119.6 (C-3), 118.8 (C-2), 38.8 (C-9), 36.9 (C-21),
35.0 (C-5), 33.6 (C-15), 29.5 (C-14), 27.2 (C-13), 25.9
(C-10), 24.9 (C-6), 22.1 (C-16, 17), 21.8 (C-30), 18.2
(C-18), 16.7 (C-19).

2.2 N-[(BURFE)-1H-1,2,3- = T -4-TF B K -3/
BS T HERE (2b~2i) RIEMK

221 HURHEILBE 4b~4i A GHEE) B
AR (1.0 mmol) %f# T 8 mL NHdH, FiInA
2 mL Z&WK, WA, IMASEAMN (97 mg, 1.5
mmol), FiFHEFE Y 1 h, TLC il s N 5¢4s,
A 30mL /K, “EFEE (30 mLX3) HL, AHAH
FATEKBRIREN T8, Dk vk, fERA: (it alifh,
VeI TR A k- R 2058 (100 © 1), 1930 H A7~
Yy 4b~4i, WHEK 90%~95%.

222 N-[1-(4-H AR EE)-1H-1,2,3- = A M:-4- 1
A0 L g E AR A (2b) IE e Btk &1
(80 mg, 0.24 mmol) FX} F4AILFESH 4b (76
mg, 0.36 mmol) ¥fi# T 5 mL JE/KHZEH, HAME
Wr-2-FE2 VAR (9.1 mg, 0.048 mmol), =iEFHE X
¥ 1~2h, TLC Rl 564, WRZE TR, it
WRRE OB Ak, Y A A7 - R 4088 (10 1D,
B HARY), iRy, KN 82%. HR-MS
m/z: 503.338 9 [M+H]" (it % {4 503.338 6,
C31HiN402). 'H-NMR (600 MHz, CDCls) 6: 7.44
(1H, s, H-23), 7.22 (2H, d, J = 8.6 Hz, H-26, 30), 6.88
(2H, d, J = 8.6 Hz, H-27, 29), 6.15 (1H, t, J = 5.7 Hz,
H-N), 5.92 (1H, s, H-2), 5.92 (1H, s, H-3), 5.81 (1H, t,
J=17.4Hz, H-11), 5.40 (2H, s, H-24), 5.06 (1H, t, J =
6.4 Hz, H-7), 4.38 (2H, d, J= 5.7 Hz, H-21), 3.80 (3H,
s, H-31), 2.46 (2H, m, H-10), 2.34~2.30 (1H, m,
H-15), 2.30~2.27 (2H, m, H-13), 2.27~2.24 (2H, m,
H-14), 2.22~2.18 (2H, m, H-6), 2.17~2.15 (2H, m,
H-9), 2.15~2.13 (2H, m, H-5), 1.73 (3H, s, H-18),
1.61 (3H, s, H-19), 1.00 (3H, s, H-16), 0.99 (3H, s,
H-17); "C-NMR (150 MHz, CDCl;) 6: 171.5 (C-20),
160.1 (C-28), 146.0 (C-1), 145.4 (C-11), 138.2 (C-12),
136.1 (C-4), 135.5 (C-8), 129.9 (C-26, 30), 129.7
(C-22), 128.0 (C-7), 126.5 (C-25), 122.3 (C-23), 119.7
(C-3), 119.0 (C-2), 114.6 (C-27, 29), 55.5 (C-31), 53.9
(C-24), 39.0 (C-9), 37.1 (C-21), 35.3 (C-5), 33.7
(C-15), 29.6 (C-14), 27.6 (C-13), 26.2 (C-10), 25.0
(C-6), 22.3 (C-16, 17), 18.3 (C-18), 17.0 (C-19).

223 N-[1-(4-H B R HE)-1H-1,2,3- = Me-4- 11 H
ReloBr G E LB (20) A AT IR
“2.2.27 1 2b, ML EMIRY), W 70%. HR-MS
m/z: 487343 8 [M+H] (il {4 487.343 7,
C3HiN40) . '"H-NMR (600 MHz, CDCl;) d: 7.43
(1H, s, H-23), 7.14 (2H, s, H-26, 30), 7.14 (2H, s,
H-27, 29), 6.15 (1H, t, J = 5.6 Hz, H-N), 5.91 (1H, s,
H-2), 5.91 (1H, s, H-3), 5.81 (1H, t, J = 7.4 Hz, H-11),
5.41 (2H, s, H-24), 5.05 (1H, t, J = 6.6 Hz, H-7), 4.36
(2H, d, J = 5.6 Hz, H-21), 2.45 (2H, m, H-10), 2.32
(3H, s, H-31), 2.31~2.28 (1H, m, H-15), 2.28~2.25
(2H, m, H-13), 2.25~2.22 (2H, m, H-14), 2.20~2.17
(2H, m, H-6), 2.15~2.13 (2H, m, H-9), 2.13~2.11
(2H, m, H-5), 1.71 (3H, s, H-18), 1.59 (3H, s, H-19),
0.98 (3H, s, H-16), 0.97 (3H, s, H-17); "*C-NMR (150
MHz, CDCl;) &: 171.3 (C-20), 145.8 (C-1), 1453
(C-11), 138.7 (C-28), 138.1 (C-12), 136.0 (C-4), 135.2
(C-8), 133.6 (C-25), 131.4 (C-22), 129.7 (C-27, 29),
128.2 (C-26, 30), 127.8 (C-7), 1222 (C-23), 119.6
(C-3), 118.8 (C-2), 54.0 (C-24), 38.3 (C-9), 37.0
(C-21), 35.2 (C-5), 33.6 (C-15), 29.4 (C-14), 27.5
(C-13), 26.0 (C-10), 24.9 (C-6), 22.1 (C-16, 17), 21.1
(C-31), 18.1 (C-18), 16.9 (C-19).

224 N-[1-(4- BT HER5E)-1H-1,2,3- = M-4-1F.
- L g AR e (2d) ME e ATk
[F]2.2.2750 2b, 15 TG R4, W3 82% . HR-MS
m/z: 529.390 8 [M+H]" (il 514 529.390 6,
C34HeN40). '"H-NMR (600 MHz, CDCl;) d: 7.44
(1H, s, H-23), 7.37 (2H, d, J = 8.2 Hz, H-27, 29), 7.20
(2H, d, J = 8.4 Hz, H-26, 30), 6.07 (1H, t, J = 5.6 Hz,
H-N), 5.92 (1H, s, H-2), 5.92 (1H, s, H-3), 5.80 (1H, t,
J =174 Hz, H-11), 5.43 (2H, s, H-24), 5.05 (1H, t, J =
6.4 Hz, H-7), 4.37 (2H, d, J = 5.7 Hz, H-21), 2.46 (2H,
m, H-10), 2.34~2.30 (1H, m, H-15), 2.30~2.27 (2H,
m, H-13), 2.26~2.23 (2H, m, H-14), 2.22~2.19 (2H,
m, H-6), 2.17~2.14 (2H, m, H-9), 2.14~2.13 (2H, m,
H-5), 1.72 (3H, s, H-18), 1.61 (3H, s, H-19), 1.30
(3X3H, s, H-32, 33, 34), 0.99 (3H, s, H-16), 0.98 (3H,
s, H-17); “C-NMR (150 MHz, CDCls) 6: 171.4
(C-20), 151.9 (C-28), 145.8 (C-1), 145.2 (C-11), 138.2
(C-12), 136.0 (C-4), 135.2 (C-8), 133.6 (C-25), 131.4
(C-22), 128.0 (C-26, 30), 127.9 (C-7), 126.0 (C-27,
29), 122.2 (C-23), 119.7 (C-3), 118.8 (C-2), 53.9
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(C-24), 38.9 (C-9), 37.0 (C-21), 35.3 (C-5), 34.4
(C-15), 33.6 (C-31), 31.2 (C-32, 33, 34), 29.5 (C-14),
27.4 (C-13), 26.0 (C-10), 24.9 (C-6), 22.2 (C-16, 17),
18.2 (C-18), 16.9 (C-19).

2.2.5  N-[1-(4-BFHE)-1H-1,2,3- = Z M:-4- 1 F 3L ]-
B g AA R eGSO AR 2.2.27
T 2b, 1B EMRY), W#F 86%. HR-MS m/z:
551.238 2 [M+H] (15518 551.238 5, C3oHyBrN,O)
'H-NMR (600 MHz, CDCl3) 6: 7.49 (2H, d, J = 8.4
Hz, H-27,29), 7.47 (1H, s, H-23), 7.14 (2H, d, J = 8.4
Hz, H-26, 30), 6.05 (1H, t, J= 5.8 Hz, H-N), 5.93 (1H,
s, H-2), 5.93 (1H, s, H-3), 5.78 (1H, t, J = 7.4 Hz,
H-11), 542 (2H, s, H-24), 5.05 (1H, t, J = 6.6 Hz,
H-7), 437 (2H, d, J = 5.7 Hz, H-21), 2.47 (2H, m,
H-10), 2.33~2.29 (1H, m, H-15), 2.29~2.27 (2H, m,
H-13), 2.27~2.24 (2H, m, H-14), 2.22~2.18 (2H, m,
H-6), 2.17~2.15 (2H, m, H-9), 2.15~2.14 (2H, m,
H-5), 1.73 (3H, s, H-18), 1.62 (3H, s, H-19), 1.00 (3H,
s, H-16), 0.99 (3H, s, H-17); “C-NMR (150 MHz,
CDCls) 8: 171.5 (C-20), 145.8 (C-1), 145.6 (C-11), 138.1
(C-12), 136.0 (C-4), 135.3 (C-8), 133.6 (C-25), 133.5
(C-27, 29), 132.3 (C-26, 30), 129.7 (C-22), 127.9 (C-7),
123.0 (C-23), 122.4 (C-3), 119.6 (C-28), 118.8 (C-2),
53.5 (C-24), 38.8 (C-9), 37.0 (C-21), 35.3 (C-5), 33.6
(C-15),29.5 (C-14), 27.3 (C-13), 25.9 (C-10), 24.9 (C-6),
22.1(C-16, 17), 18.2 (C-18), 16.8 (C-19).

2.2.6  N-[1-(4-5FH)-1H-1,2,3- = Z M:-4- 3 FIE]-
BTG g AR O FIA R A RO ER2.2.27
i 2b, R LEHRY), W 82%. HR-MS m/z:
507.289 0 [M+H]" (I8 507.289 1, C3pHyoCIN,O)
'H-NMR (600 MHz, CDCly) 6: 7.47 (1H, s, H-23),
7.33 (2H, d, J= 8.4 Hz, H-27, 29), 7.20 (2H, d, J = 8.5
Hz, H-26, 30), 6.04 (1H, t, J= 5.8 Hz, N-H), 5.93 (1H,
s, H-2), 5.93 (1H, s, H-3), 5.79 (1H, t, J = 7.4 Hz,
H-11), 5.44 (2H, s, H-24), 5.05 (1H, t, J = 6.7 Hz,
H-7), 437 (2H, d, J = 5.7 Hz, H-21), 2.46 (2H, m,
H-10), 2.33~2.30 (1H, m, H-15), 2.30~2.27 (2H, m,
H-13), 2.27~2.24 (2H, m, H-14), 2.22~2.19 (2H, m,
H-6), 2.17~2.15 (2H, m, H-9), 2.15~2.13 (2H, m,
H-5), 1.73 (3H, s, H-18), 1.62 (3H, s, H-19), 1.00 (3H,
s, H-16), 0.99 (3H, s, H-17); “C-NMR (150 MHz,
CDCLy) 6: 171.5 (C-20), 145.8 (C-1), 145.6 (C-11), 138.2
(C-12), 136.0 (C-4), 1353 (C-8), 134.9 (C-25), 133.6

(C-28), 133.0 (C-22), 129.5 (C-27, 29), 129.3 (C-26, 30),
127.9 (C-7), 122.4 (C-23), 119.7 (C-3), 118.9 (C-2), 53.4
(C-24), 38.9 (C-9), 37.0 (C-21), 35.3 (C-5), 33.6 (C-15),
29.5 (C-14), 27.4 (C-13), 26.0 (C-10), 24.9 (C-6), 22.2
(C-16,17), 18.2 (C-18), 16.9 (C-19).

2.2.7  N-[1-Q-F K I)-1H-1,2,3- = ZM:-4- 3 F 3L -
oo GE BB (2g) AR AR
“2.2.27 I 2b, L EMIRY), W 78%. HR-MS
m/z: 491318 2 [M+H]" Cil47i{8 491.318 6,
C30H4FN,0). 'H-NMR (600 MHz, CDCLy) J: 7.52
(1H, s, H-23), 7.33 (1H, m, H-28), 7.25 (1H, td, J =
7.6, 1.8 Hz, H-27), 7.12 (1H, td, J = 7.6, 0.9 Hz,
H-30), 7.10~7.07 (1H, m, H-29), 6.04 (1H, t, J=5.7
Hz, H-N), 5.91 (1H, s, H-2), 5.91 (1H, s, H-3), 5.79
(1H, t, J = 7.5 Hz, H-11), 5.52, (2H, s, H-24), 5.04
(1H, t, J = 6.7 Hz, H-7), 437 (2H, d, J = 5.6 Hz,
H-21), 2.45 (2H, m, H-10), 2.33~2.29 (1H, m, H-15),
2.28~2.25 (2H, m, H-13), 2.25~2.22 (2H, m, H-14),
2.21~2.18 (2H, m, H-6), 2.16~2.13 (2H, m, H-9),
2.13~2.11 (2H, m, H-5), 1.71 (3H, s, H-18), 1.58
(3H, s, H-19), 0.99 (3H, s, H-16), 0.98 (3H, s, H-17);
BC-NMR (150 MHz, CDCly) &: 171.4 (C-20), 160.5
(d, J = 248.2 Hz, C-26), 145.8 (C-1), 145.3 (C-11),
138.1 (C-12), 136.0 (C-4), 135.2 (C-8), 133.6 (C-22),
130.9 (d, J = 8.0 Hz, C-30), 130.6 (d, J = 3.1 Hz,
C-28), 127.9 (C-7), 124.8 (d, J = 3.8 Hz, C-29), 122.4
(C-23), 121.7 (d, J = 14.6 Hz, C-25), 119.6 (C-3),
118.8 (C-2), 115.9 (d, J = 21.0 Hz, C-27), 47.7 (C-24),
38.8 (C-9), 36.9 (C-21), 35.2 (C-5), 33.6 (C-15), 29.5
(C-14), 27.4 (C-13), 26.5 (C-10), 24.9 (C-6), 22.1 (C-16,
17), 18.1 (C-18), 16.8 (C-19).

2.2.8  N-[1-(4-=# W W HE)-1H-1,2,3- = A M:-4-
W FE R B S g LA (2h) &R BT
£ 2.2.27 30 2b, 3G PR, Wi 72% . HR-MS
m/z: 541315 0 [M+H]" (5 1H 541315 4,
C31HyF3N;0). 'H-NMR (600 MHz, CDCl3) J: 7.60
(2H, d, J = 8.1 Hz, H-27, 29), 7.54 (1H, s, H-23), 7.36
(2H, d, J = 8.0 Hz, H-26, 30), 6.21 (1H, t, J = 5.8 Hz,
H-N), 5.92 (1H, s, H-2), 5.92 (1H, s, H-3), 5.81 (1H, t,
J=1.5Hz, H-11), 5.52 (2H, s, H-24), 5.06 (1H, t, J =
6.6 Hz, H-7), 4.38 (2H, d, J = 5.8 Hz, H-21), 2.45 (2H,
m, H-10), 2.32~2.28 (1H, m, H-15), 2.28~2.26 (2H,
m, H-13), 2.26~2.24 (2H, m, H-14), 2.20~2.17 (2H,
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m, H-6), 2.16~2.14 (2H, m, H-9), 2.14~2.12 (2H, m,
H-5), 1.71 (3H, s, H-18), 1.62 (3H, s, H-19), 0.98 (3H,
s, H-16), 0.97 (3H, s, H-17); “C-NMR (150 MHz,
CDCls) d: 171.4 (C-20), 145.8 (C-1), 145.7 (C-11),
138.4 (C-25), 138.0 (C-12), 135.9 (C-4), 135.4 (C-8),
135.6 (C-22), 131.0 (q, J = 32.3 Hz, C-28), 128.3
(C-26, 30), 127.8 (C-7), 126.0 (q, J = 3.9 Hz, C-27,
29), 125.2 (q, J = 270.3 Hz, C-31), 122.7 (C-23),
119.6 (C-3), 118.8 (C-2), 53.5 (C-24), 38.8 (C-9), 37.0
(C-21), 35.1 (C-5), 33.6 (C-15), 29.4 (C-14), 27.4
(C-13), 26.0 (C-10), 24.8 (C-6), 22.1 (C-16, 17), 18.2
(C-18), 16.8 (C-19).

2.2.9  N-[1-(4-FHEFTH)-1H-1,2,3- =5 M:-4- 37 H
B E e AEE 2D AR AT vER
“2.2.27 10 2b, fHICEMPIRY), E 78%. HR-MS m/z:
498.323 2 [M+H]" (II51H 498.323 3, C3;HyNs0)-
'H-NMR (600 MHz, CDCl3) 6: 7.62 (2H, d, J = 8.3
Hz, H-27, 29), 7.56 (1H, s, H-23), 7.32 2H, d, J = 8.3
Hz, H-26, 30), 6.18 (1H, t, J= 5.8 Hz, H-N), 5.91 (1H,
s, H-2), 591 (1H, s, H-3), 5.79 (1H, t, J = 7.5 Hz,
H-11), 5.52 (2H, s, H-24), 5.04 (1H, t, J = 6.5 Hz,
H-7), 4.37 (2H, d, J = 5.7 Hz, H-21), 2.44 (2H, m,
H-10), 2.31~2.27 (1H, m, H-15), 2.27~2.24 (2H, m,
H-13), 2.24~2.22 (2H, m, H-14), 2.19~2.16 (2H, m,
H-6), 2.15~2.13 (2H, m, H-9), 2.13~2.11 (2H, m,
H-5), 1.70 (3H, s, H-18), 1.62 (3H, s, H-19), 0.98 (3H,
s, H-16), 0.97 (3H, s, H-17); “C-NMR (150 MHz,
CDCls) d: 171.5 (C-20), 145.8 (C-1), 145.7 (C-11),
139.7 (C-25), 138.0 (C-12), 135.9 (C-4), 135.4 (C-8),
133.6 (C-22), 132.8 (C-27, 29), 128.5 (C-26, 30),
127.8 (C-7), 122.9 (C-23), 119.6 (C-3), 118.8 (C-2),
118.1 (C-31), 112.7 (C-28), 53.3 (C-24), 38.8 (C-9),
37.0 (C-21), 35.2 (C-5), 33.6 (C-15), 29.4 (C-14), 27.4
(C-13), 26.0 (C-10), 24.8 (C-6), 22.1 (C-16, 17), 18.2
(C-18), 16.8 (C-19).

2210  N-[1-(4-F R H)-1H-1,2,3- = F M:-4- 1 H
R8BS LA E L (2)) AR AT VER
“2.2.27 10 2b, fHEEMIRY), WE 76%. HR-MS m/z:
517.318 1 [M+H]" (#1518 517.317 9, C3;H4N403)-
'H-NMR (600 MHz, CDCl3) &: 8.04 (2H, d, J = 8.3
Hz, H-27, 29), 7.72 (1H, s, H-23), 7.33 2H, d, J = 8.3
Hz, H-26, 30), 6.68 (1H, t,J= 5.9 Hz, H-N), 5.91 (1H,
s, H-2), 5.91 (1H, s, H-3), 5.89 (IH, t, J = 7.5 Hz,

H-11), 5.55 (2H, s, H-24), 5.08 (1H, t, J = 6.5 Hz,
H-7), 4.45 (2H, d, J = 5.9 Hz, H-21), 2.44 (2H, m,
H-10), 2.34~2.29 (1H, m, H-15), 2.29~2.25 (2H, m,
H-13), 2.25~2.22 (2H, m, H-14), 2.20~2.17 (2H, m,
H-6), 2.16~2.14 (2H, m, H-9), 2.14~2.12 (2H, m,
H-5), 1.71 (3H, s, H-18), 1.63 (3H, s, H-19), 0.98 (3H,
s, H-16), 0.97 (3H, s, H-17); “C-NMR (150 MHz,
CDCls) 6: 171.6 (C-20), 169.1 (C-31), 145.7 (C-1),
145.2 (C-11), 139.3 (C-25), 137.4 (C-12), 136.2 (C-4),
136.0 (C-8), 133.7 (C-22), 130.8 (C-27, 29), 130.7
(C-28), 128.0 (C-26, 30), 127.9 (C-7), 123.4 (C-23),
119.5 (C-3), 118.8 (C-2), 53.9 (C-24), 38.7 (C-9), 37.0
(C-21), 34.8 (C-5), 33.6 (C-15), 29.3 (C-14), 27.8
(C-13), 26.1 (C-10), 24.8 (C-6), 22.1 (C-16, 17), 18.2
(C-18), 16.9 (C-19).

23 N-[1-FAHEETE-1H123- =7 W4T RE]-
FE SR THAER 2k IS X

231 WHESHA (6 MEH KRR (197
mg, 1 mmol) ¥## T8 mL T, FEIMA 2 mL
MK, RAL, MASEMNLS (97 mg, 1.5 mmoD),
UL SNV 1 h, TLC Rl S R 584, A 30 mL
K, RS (30 mLX3) AHL, JC/KEREREN T,
PR IRAR, FERCAE B alifh, eI A A i Tk -1
LR (100 © 1), fFRGEMRY, WEHN 90%.
2.3.2  N{1-EERE R B -1H-1,2,3- = R M -4-WF H
HE-E O e E LB QK A SR
“2.2.27 15 2b, JotaeRY), WK 76% . HR-MS m/z:
499.343 6 [M+H]" ({15718 499.343 7, C3,H43N40).
'H-NMR (600 MHz, CDCLy) d: 7.60 (1H, s, H-23),
7.35 (2H, dd, J = 7.4, 1.7 Hz, H-29, 31), 7.31 (2H, dd,
J = 8.0, 1.6 Hz, H-28, 32), 7.26 (1H, m, H-30), 6.65
(1H, d, J = 15.9 Hz, H-26), 6.30 (1H, dt, J = 6.8, 2.2
Hz, H-25), 6.20 (1H, t, J = 5.7 Hz, H-N), 5.94 (1H, s,
H-2), 5.93 (1H, s, H-3), 5.82 (1H, t, J = 7.5 Hz, H-11),
5.08 (2H, d, J = 6.9 Hz, H-24), 5.06 (1H, t, /= 6.8 Hz,
H-7), 4.41 (2H, d, J = 5.7 Hz, H-21), 2.46 (2H, m,
H-10), 2.35~2.30 (1H, m, H-15), 2.29~2.25 (2H, m,
H-13), 2.25~2.22 (2H, m, H-14), 2.21~2.18 (2H, m,
H-6), 2.17~2.14 (2H, m, H-9), 2.14~2.12 (2H, m,
H-5), 1.71 (3H, s, H-18), 1.64 (3H, s, H-19), 1.00 (3H,
s, H-16), 0.99 (3H, s, H-17); “C-NMR (150 MHz,
CDCls) 6: 171.3 (C-20), 145.8 (C-1), 145.2 (C-11),
138.0 (C-12), 135.9 (C-4), 135.5 (C-8), 135.4 (C-27),
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135.3 (C-25), 133.6 (C-22), 128.7 (C-29, 31), 128.5
(C-30), 127.8 (C-7), 126.7 (C-28, 32), 122.2 (C-23),
121.6 (C-26), 119.6 (C-3), 118.8 (C-2), 52.4 (C-24),
38.8 (C-9), 37.0 (C-21), 35.2 (C-5), 33.6 (C-15), 29.4
(C-14), 27.5 (C-13), 26.0 (C-10), 24.9 (C-6), 22.1
(C-16, 17), 18.2 (C-18), 16.9 (C-19).
3 RSMABREE MEIE D

K MTT v, DMKFEET (VP-16) A FHEEXS
W2y, WA T HErfb 54 2a~2k X} HeLa. K562
FTK562/A02 3 i yed 41 B i) A4 o g s ok » S5
g 1.

x1 BHRUSYRERIMUEES

Table 1 In vitro antitumor activities of target compounds

ICso/(umol-L™")

weaEw
HeLa K562 K562/A02

2a 30.8 >100 >100 —
2b >100 — — —
2¢ 40.5 39.8 43.5 1.09
2d 36.1 20.2 29.8 1.48
2e 30.5 18.0 20.3 1.13
2f 11.4 227 35.1 1.55
2g >100 — — —
2h 77.2 23.2 44.8 1.93
2i >100 — — —
2j >100 — — —
2k 50.3 >100 >100 —
VP-16 21.1 8.2 35.1 4.30

“—" KWEEE: RE-PUZIET, RF =1Cso kseam02y/ICs0 ks62)

“—" not detected; RF-resistant factor, RF = ICs ks62/402)/ICs0 (562)

4 g

M 1 AT LUE Y, fE HeLa JiRg 40 J k)
b, AEY 2f REL T REFPUR S E, HAE
PEOL T FHPEX S HAFETA Y, DERIRT AR Rt
REIEAT S I X6 U R 3 A B A . A
K562 JiR A bRty , 2e B AL AW TE,
FERAT YR EERA A IR T AT B T 54
PUMRETE P o (EAE RS, LEI 24 R 40
Hatk K562A/02 fIIR, 5D 2e FIFERIL T
R L, FLPUMR 45 2R 5 AN 24 1) K562 A2,
HARTEDE T B AT T, W%k &9
HARI 52 I 251, BRI .
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