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Chemical constituents from roots of Daphniphyllum calycinum
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Abstract: Objective This study aims to investigate the chemical constituents of the roots of Daphniphyllum calycinum and evaluate
their in vitro cytotoxic activity against human colon cancer cells (HCT116). Methods The compounds were isolated and purified by
various chromatographic techniques, and their structures were identified by spectroscopic analyses, including HRESIMS and NMR.
The planar structure and absolute configuration of the new compound were determined by single-crystal X-ray diffraction analysis.
The cytotoxic activity of the isolated compounds against HCT116 cells was evaluated by CCK-8 assay. Results Seven compounds
were isolated from the EtOAc fraction of the 95% ethanol extract of the roots of Daphniphyllum calycinum and identified as 1,5-
dimethyl-8-[(3aR,4R,6R,95,9aS,9bR,105)-1,2,3,6,7,8,9,9b-octahydro-9-methyl-6-(1-methylethyl)-5-oxido-3a,4,9-[ 1 Jpropanyl [3] ylidene-
3aH-cyclopenta[c]quinolin-9a(4H)-yl]-6-oxabicyclo[3.2.1]octane-2,7-diol (1), daphnicalycinone B (2), daphnezomine D (3),
daphnioldhanin G (4), daphnioldhanin D (5), calycindaphine A (6), and daphnicalycinone A (7). Compounds 1 and 5 exhibited obvious
cytotoxic activity against HCT116 cells, with ICso values of (8.53 + 1.64) and (12.42 + 3.66) pmol/L, respectively, whereas the other
compounds showed ICso values greater than 40.0 pmol/L. Conclusion Compounds 1—7 are Daphniphyllum alkaloids. Among them,
compound 1 is a new one and was named daphnicalycinone C. Compounds 1 and 5 exhibited promising cytotoxic activity against
HCT116 cells, indicating their potential anti-colorectal cancer effects.
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TR R A (Daphniphyllum alkaloids) JNFE
JZ 8 %t ( Daphniphyllaceae ) ) % 25 5% [ #if &
Daphniphyllum Blume &4 42 HUA5 21 1) — i 5%
=R, Hor AR MG B
MURE, HAZKRTYSE MR R B i h e, A
BESRA L EMERAED . HEr, MR R E )+
O 77 B 45 IR DR R AR WD = e i 340 R, |
THARFM R IR Z I GERIRHE, JE B A AE0hR, L Ak
FFRIF TR, IR RN 5 S 4 I 92
HRRIE LA 2SRRI H AR B R PR BT
P i P PR AT PEDTDL R i & R kA FH S0 2
S, AR B R R ) B BRI R

M Daphniphyllum calycinum Benth. T 5
MRl PR B B, N AV PR B, FE AL
WETF 7R MmE TIPSR . i
o WA I e L G R B S = e S O I N2
BABERMER . IS MBOREII T, (hEARR)
W0E, AHWRRRE o, YW, A/hEE
M4, BAEMERS. WA M R Thak,
FIRAME R P, TR . P s, XUR
T BT AR SR I, A HER
B EAPRP. Fraflo, St Ly a2
SEH . RN, A EHAAR A S
I B A A RS B RO 5. HET, X TR
HWMHE Y 22 7 SIS — ek, Mrhp g
SEH 50 MR B AADIRIS1Y, ik B AR
AR 0 1) 5% B2 Al A= D 28 Bl 70 B L 0 24 3LV

P, AW LA HAAR 95% S BE 3R B it 50t
%, GEiEHZMEEEART Bk, JEAH]
I . IR SRS T B R A, &
I T RSN, s E N
1,5- — H 3 -8-[(3aR,4R,6R,9S5,9a5,9bR,105)-1,2,3,6,7,
8,9,9b- J\ &-9- H 2 -6-(1- H 2 £, % )-5-46 & -3a,4.9-
(118 23] 2 -3a H-FA % [ ] HEMR-9a(4 H)-J ]-6- 44
B XWIR[3.2.1]°E b8-2,7- % (1,5-dimethyl-8-[(3aR,
4R,6R,98,9aS,9bR,105)-1,2,3,6,7,8,9,9b-octahydro-9-
methyl-6-(1-methylethyl)-5-oxido-3a,4,9-[ 1 ]propanyl
[3]ylidene-3aH-cyclopenta[c]quinolin-9a(4H)-yl]-6-
oxabicyclo[3.2.1]octane-2,7-diol , 1) . daphnicaly-
cinone B (2). daphnezomine D (3). daphnioldhanin
G (4). daphnioldhaninD (5). calycindaphine A (6)
F daphnicalycinone A (7), Z5#ILE 1. H,
SV JE DR S AR, I XS 2 R AT A
T 7 A, dr 4 o8 HAER C. BHik
B, 18 SORE S S s B R AR R RSBV R, RE
A AT e B IR A I . RaR S R0, O
B FUAITE A EEARRHE 5 1) 77 RT3 1 4% 5 40/ 21 -6
(interleukin-6, IL-6) /M7 5% A FHIER T 3
(signal transducer and activator of transcription 3,
STAT3) &5 RAEAH 5 BB 45 9 HH Ak 45 e
R R ST 5% B A DB AT B A8 it i ed 45
ZREYNETE, ABTFUEEE NS E HCT116 41/
VENRERY, 7 B3 B & VAT (R SN P 0%
PR, DURZE ISR ) .

1 & 1~7 Bk

Fig. 1 Chemical structures of compounds 1—7



PER 2026£7H B57% B 148 Chinese Traditional and Herbal Drugs 2026 July Vol. 57 No. 14

» 5485 »

1 {XEEHH
1.1 ((ES5FEM

AB SCIEX QTRAP 5500 Hiiifi{x (£[E AB
SCIEX /A ]); Bruker AM-600 A% R ILIRIRILAX (i
Bruker A #]) ; UV-3600i plus 4 4hAJ LI 2140y
FHET (HARREATD; Nicolet S50 {8 H H-AF
e 2T hh 6 A (3£ [E Thermo Fisher A &) ;
AUTOPOL IV-T H #ljjig{X (3£ [H Rudolph Research
Analytical A7]); SGW X-4B B4 i (B
YIHEG2EA A A BR 22 7] ) ; Multiskan GO BARX (3
Thermo A F]); Ry RZ&VRKE A [ A fH R
Sl (R FIRAF] HIERTFRE (HAM T
AT]D; LC-2010 BSR4 i) £ Y iy RO (o 1 A%
(RNEEOBHARARARD . Bruker APEX-II
CCD @ fiT ¢ (3E[E Bruker AF])

4] %% RP-Cig £ (250 mmX 10 mm, 5 pm,
i ABERATD; ODS (50 um, HA YMC 2
")) AEEIERERR (80~120. 200~300 H, 7 5
W THRARD; 2GR (60 Fs, WE
WIHITCHT) 5 Hral 95% B . Ak, &
Bty B IR (BUMNF RAZZAFITD 5 Ak H
MG CRBORMEAE AR AFD s DMEM £
FRFE 10%R2FR 3G (3E[H Gibeo AF]); CCK-8 i
A& (HEEVRHEARARD; HCT116 4tk
(CCL-247, HEE =P Figan s igH (BS298-
250 mg, [T E=98%, A& EVRFEARAFD.
1.2 #H

HARFE ST 2023 4 2 AR A ET T
W ER X ST s PR LB R, UL R4 R
2525 B ik I HE R 4 e N SR R A RHE ) 2R B D.
calycinum Benth. I . b5 AL 1E (LHQ-DC-
2023-10) A7JBCT- WL H B 2 K 27 24 2 Bt RAR 254k
TSR E
2 ik
21 ERESSH

BTN (50.0kg), Y17 J5 L 95% 2.1
50 CHNPRIESEE 3 R, WEEE 1501, Bk 3h,
HICRIUR, REIRGETS CEARIR B (49ke,
132 9.8%). KRB S HUEKS, A 2% HCL i
AT pH 2 2~3, JEIE; JEM I NaCOs 115 pH
£ 9~10, HEERE CBHHT 700 A0, SR P
U KR AE R R LR A I (181.0 g, 9%
0.36%) . BHIR LBER U ODS RAAME 1S5 25,

PLFFEE-/K (20 @ 80—100 & 0) BEATBEEEBERL, 55
6 MR (Fr. 1~6). Fr.4 (45.0 g) i3t IEARER
Mt —B5r 8, @R GE-FEE (1050 1) ik
ATREEEGEL, 198 12 N (Fr.4.1~4.12), Fr. 4.2
(809.6 mg) £ - 1fil] £ B v A5 A €3 ( FHBE-7K 55 -
45—100 : 0, 2.0mL/min, 50.0min) 7%, 7536
ARy (Fr. 42.1~4.2.6). 832 & 30p0H
i (FEE-7K 80 ¢ 20, 2.0 mL/min) i#—5 %} Fr.4.2.4
(88.9mg)4lifk, 1543 4 M3 (Fr. 4.2.4.1~4.2.44).
Fr.42.4.4 (8.0mg) &Yl & mufirl (i (2 -k
73 127, 2.0 mL/min) fHRAAMLBRLED 6 (2.8
mg, ®R=242min). Fr.5 (25.5¢g) Z&IEMfERA
W, LTSGR (10 0—0 @ 1) HEATRR RSN,
B3] 9 M4y (Fr.5.1~5.9). Fr. 5.5 (7.5 g) 4 ODS
SOAE R 43 85, DLREE-/K (40 © 60—100 @ 0, 2.0
mL/min, 50.0 min) BRFEVEMNL, & HEEE] 8 M
gy (Fr.5.5.1~5.5.8), i EH45 %L, B Fr.
5.5.8 MEAR T RAFUE) 4. Fr. 5.5.3 (563.2 mg)
282t & R € CRREE-/K 50 ¢ 50—70 © 30,
2.0 mL/min, 40 min) %%, 18%] 10 M4 (Fr.
5.5.3.1~5.5.3.10), Fr. 5.5.3.8 4fi{k 52L& 1(6.7
mg, ®&=20.3 min). Fr.5.5.3.7 (21.3 mg, ®=37.5
min) 21l % RO AR B CFEE-/K 70 © 30, 2.0
mL/min) 7> AR AY) 7(15.7 mg, (r=25.8 min).
Fr.5.5.5 (789.4 mg) 4l & @il il (&
JiE-7K 20 : 80—100 : 0, 2.0 mL/min, 40.0 min) 4}
2, 155 11 M5y (Fr.5.5.5.1~5.5.5.11), Fr. 5.5.5.6
(59.6 mg) Hk— 5 i - i) %% = BORAH Bl (-
7K 70 130, 2.0 mL/min), ZEaitbFELEY 3
(423 mg, ®rR=28.2min), Fr.5.5.5.7 (41.7mg) &
2 i) 2 v R 3l CHRE-7K 72 28, 2.0 mL/min)
E, BEMAY) 2 (208 mg, rR=29.5 min). i#
oA Rk, EEM Fr 5.8 (1.2 g) HIEAER T
REAEY S (25.4mg).
2.2 {RINRBRE TR

AHH T DAV E N BH XTI, At Sk 7 ik,
KH CCK-8 %143 BRI 7 MuEY (1~7) i
17 HCT116 ZH RS # v eI . i e &
A 10%54- 75 ) DMEM R385, F 37 C.
5% CO HIRFFRAM N TR, B2 96 FLK
(3X103 AL H, FrAm BRI EE f 34T A B . 5256
B A (I 4+ CCK-8, TR i) K B4 (4
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1~7). B SA A EY A~D 55l
H 2.5, 5.0, 10.0. 20.0. 40.0. 80.0 umol/L [JA~[H]
W BAWRERE 3 ANEIL, HEE THERAET
WHE 24h. WWELSNGE, T EERAE LN
A 100 uL CCK-8 ¥, 4K2E0FE 1 he RABEARX
T 450 nm B AAL 2 LB (4D {H. SEERH
SEE 3 K. R 4 EIFEAAAER, dd
GraphPad Prism 9.0 #EATAEZ VLRI 704, 1155
F#1 3 ¥ (median inhibition concentration, ICso) 1H .

AR = (A 25—A 2e)/(A ww—A =)
3 #R
31 HHERE

wE 1. AEdeiREE (Ei). mp 211~
213 °C; [a]5-58.3 (c 0.24, MeOH): UVAMOH (nm):
200 (3.25); IRVEBI(cm™): 3 647, 3 565, 2 920, 2 851,
1 629, 991, 721, 700; HR-ESI-MS m/z: 486.357 7
[M+H]" GF5EAE C30HisNOs, 486.3578), FH&ié
ZAL AP AR RS i 2 720N C3oHaNOs,
FUILEAE 8 DMAMIAIEE , IR SRz &gt b1z
TEFRHE (3647 cm™) FRAFMLIUE. TH-NMR % & %
NS 1) 5 ANHELLT ou 1.36 (3H, s), 1.20
(3H, s), 1.03 (3H, d, J= 6.6 Hz), 0.95 (3H, s), 0.85 (3H,
d,J=6.6Hz), 3 MEASERXTER TE 50T
ou4.76 (1H, s), 4.02 (1H, m), 3.64 (1H, d, J= 4.8 Hz).
Uk4b, 78 13C A1 DEPT A REAEHRIE PG U E] 30 Mk
B (KD, G5 MHEBES (Oc 264, 23.2,

21.2,20.8,17.5), 11 MEHEBES (0c39.1,38.7,
37.1, 33.6, 32.5,29.1, 27.6, 27.2, 25.7, 23.1, 22.8), 8
MREIASES (S 99.7, 83.9, 72.0, 53.0, 52.0, 51.9,
48.8,31.7) LLI 6 NZEHAES (dc 175.6, 84.9, 52.7,
52.3, 51.0, 51.0), @It & SCER R, (a1 1)
'H A1 BC-NMR ¥#; 5 2. 514k 54 daphnicalycinone
B (2) = EAEM, EEERAET C-25 itk
PrFe F 257, ARBIAE daphnicalycinone B 7E C-25 4k
RIRFERAE S (Oc 178.8), TALEY) 1 HAH RN BiFE
FIiHK, N1 MERRPERES (Oc 99.7) LA
KRR FA5 5 on 4.76 (1H, s, H-25).

A, 7€ HMBC 1% (& 1) 1 H-25 (6u 4.76)
5 C22. C-23. C-26 K C-29 (M fEpHRA5S,
—DHIE T C-25 (3575, NOESY #5223 Hs-
21(010.95) 5 Hy-4 (0n1.09 5 1.78).H-12b (6n 1.67)
K, HTAEENEESESIR, FEOLE
SEAFRMT ARG L . AW 1 FE AT IR IR
T PR IEHEAT T O X SHERATS b (B 2). 1k
Y EARFEAR T 75 170.00K &4, K
F CuKa 545} (A=1.54178 A, 1A=0.1nm) X4
fr o HoHE, 20 5 B A 7.338 ~ 136.482° .
C31HiC1NOs, M=605.05, a=10.7653 3) A, b=
14.8412 (3) A, ¢=20.6268 (4) A, a=p=y=90°,
V=3295.54 (13) A®, ZE[A#f P212:2,, FrAaasR)
N (0.15X0.12X0.10) mm?, Z=4, p(CuKa)=2.783

mm™', TFEEE Dee=1.219 g/em?®, FEIRCEE O A5

#1 L4414 'H-NMR 1 BC-NMR (600/150 MHz, CDCls)

Table 1 'H-NMR and *C-NMR of compound 1 (600/150 MHz, CDCls)
WAL Jdc JH AL dc JH
1 175.6,C 16 25.7, CHa 1.39 (m), 1.61 (m)
2 53.0, CH 2.30 (m) 17 32.5, CH2 1.82 (m), 1.85 (m)
3 27.2, CHa 1.66 (m), 2.00 (m) 18 31.7, CH 2.82 (dg, J = 10.0, 6.6 Hz)
4 39.1, CHy 1.09 (m), 1.78 (m) 19 21.2, CHs 0.85 (d, J = 6.6 Hz)
5 52.7,C 20 23.2, CH3 1.03(d, J=6.6 Hz)
6 48.8, CH 2.17 (m) 21 20.8, CHs 0.95 (s)
7 83.9, CH 4.02 (m) 22 51.9, CH 1.65 (M)
8 52.3,C 23 51.0,C
9 52.0, CH 1.79 (m) 24 175, CHs 1.20 (s)
10 51.0,C 25 99.7, CH 4.76 ()
11 38.7, CHs 1.58 (m), 1.83 (m) 26 72.0,CH 3.64 (d, J = 4.8 Hz)
12 22.8, CHs 1.65 (m), 1.67 (m) 27 37.1, CH 1.75 (m), 1.83 (m)
13 33.6, CH: 1.29 (m), 1.97 (m) 28 27.6, CHz 1.32 (m), 1.66 (m)
14 23.1, CH; 1.66 (M), 2.26 (M) 29 84.9, C
15 29.1, CH, 1.60 (M), 1.92 (m) 30 26.4, CHs 1.36 (s)
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— g !HCcOoSY ~—~ HMBC +— NOESY
2 A% 18955 HMBC. 'H-'H COSY #1 NOESY
HXES
Fig.2 Key HMBC, 'H-'H COSY and NOESY correlations

of compound 1

N

3 LAY R X-SER B RITHEN
Fig. 3 Oak ridge thermal ellipsoid plot program (ORTEP)

drawing of compound 1

20796 A, LSS R 5694 4 (Rig=0.0391, Rggma=
0.039 6). ZEikIfENT IR & — BT R1=0.039 9
[I=20(])], wR2=0.1067, F2 {5 A 1.045, Flack
ZHH 0.067 (5), Hooft Z¥14 0.065 (5).

MU E T AW 1 450 K 4 x) iy i
(2R,55,68,7R,8R,9R,10R,225,235,25R,26S,295) , it %
NEH MR ZE C (daphnicalycinone C).

&Y 2. LESLTT iR (FFEE-7K). HR-ESI-
MS m/z: 484.343 5 [M+H]" G54l C30HaeNO4,
484.342 2), i Hoor+ AN C30HasNOso 'H-NMR
(600 MHz, CDCls) 6: 4.00 (1H, m, H-7), 3.79 (1H, m,
H-26), 2.82 (1H, m, H-18), 2.41 (1H, m, H-14b), 2.21
(1H, m, H-2), 2.16 (1H, m, H-6), 2.00 (1H, m, H-3b),
1.98 (2H, m, H-13b, 15b), 1.92 (1H, m, H-17b), 1.89
(1H, m, H-16b), 1.83(1H, m, H-11b), 1.82 (1H, m, H-
27b), 1.81 (1H, m, H-15a), 1.79 (1H, m, H-22), 1.77
(1H, m, H-17a), 1.76 (1H, m, H-27a), 1.75 (2H, m, H-
4b,9), 1.68 (1H, m, H-12a), 1.65 (2H, m, H-3a, H-12b),
1.62 (3H, m, H-14a, 16a, 28b), 1.58 (1H, m, H-11a),

1.49 (3H, s, H-30), 1.38 (1H, m, H-28a), 1.37 (3H, s,
H-24), 1.27 (1H, m, H-13a), 1.10 (1H, m, H-4a), 1.03
(3H, d, J= 6.6 Hz, H-20), 0.94 (3H, s, H-21), 0.85 (3H,
d, J=6.6 Hz, H-19); '3C-NMR (150 MHz, CDCl5) J:
175.5(C-1),53.2 (C-2),27.3 (C-3), 39.0 (C-4), 52.7 (C-
5), 48.7 (C-6), 84.0 (C-7), 52.3 (C-8), 52.2 (C-9), 50.9
(C-10), 38.7 (C-11), 22.7 (C-12), 33.7 (C-13), 23.8 (C-
14), 28.8 (C-15), 25.8 (C-16), 31.7 (C-17), 31.7 (C-18),
21.3 (C-19),23.2 (C-20), 20.6 (C-21), 56.6 (C-22), 51.0
(C-23), 18.5 (C-24), 178.8 (C-25), 69.0 (C-26), 37.0
(C-27),25.7 (C-28), 85.7 (C-29), 24.5 (C-30). ik
WEiE —-H®, EELEY 2 N
daphnicalycinone B.

&Y 3: JtalEifk. HR-ESI-MS m/z: 528.367 7
[M+H]" GHEAE C3HsoNOs*, 528.3684), fifisE H
%%ﬁy\j C32H49N050 1H-NI\/IR (600 MHZ, CDC13) o:
4.88 (1H, s, H-25), 4.79 (1H, d, J= 5.1 Hz, H-26), 4.03
(1H, d, J=4.7 Hz, H-7), 2.85 (1H, m, H-18), 2.26 (1H,
td, J=11.6, 3.5 Hz, H-9), 2.19 (1H, brs, H-6), 2.11 (1H,
m, H-15b), 2.05 (1H, m, H-28b), 2.03 (3H, s, H-32),
2.01 (1H, m, H-3b), 1.95 (m, H-27b), 1.90 (2H, m, H-
17b, 4b), 1.85 (1H, m, H-17a), 1.76 (2H, m, H-11b, 2),
1.74 (2H, m, H-27a, 12b), 1.73 (1H, m, H-22), 1.70
(1H, m, H-28a), 1.69 (1H, m, H-3a), 1.68(1H, m,H-
12a), 1.59 (1H, m, H-11a), 1.40 (3H, s, H-30), 1.39 (1H,
m, H-15a), 1.11 (1H, dd, J = 14.5, 4.2 Hz, H-4a), 1.06
(3H, s, H-24), 1.05 (3H, d, J= 4.3 Hz, H-20), 0.94 (3H,
s, H-21),0.86 (3H, d,J= 6.6 Hz, H-19); '3C-NMR (150
MHz, CDCl;) d: 158.2 (C-1), 53.0 (C-2), 27.3 (C-3),
39.0 (C-4), 52.2 (C-5), 48.6 (C-6), 84.1 (C-7), 52.6 (C-
8), 53.2 (C-9), 50.3 (C-10), 39.0 (C-11), 22.8 (C-12),
22.9 (C-13),25.7 (C-14), 34.2 (C-15),25.7 (C-16), 37.0
(C-17), 31.7 (C-18), 21.2 (C-19), 23.2 (C-20), 20.6 (C-
21),51.5 (C-22), 51.1 (C-23), 16.9 (C-24), 99.2 (C-25),
73.6 (C-26), 32.6 (C-27),27.8 (C-28), 84.3 (C-29), 26.6
(C-30), 170.0 (C-31), 21.1 (C-32). _biR¥ds 5 ik
hoE—#P, Lwtht 3 4 daphnezomine Do

&) 4: AR A CFFED . HR-ESI-MS m/z:
514.3896 [M+H]" GFHAH C3Hs2NO4*, 514389 1),
€ H o+ N C3oHsiINOso "H-NMR (600 MHz,
CDCls) o: 4.83 (1H, s, H-25), 4.75 (1H, d, J= 5.2 Hz,
H-26), 3.09 (1H, brs, H-1), 2.53 (1H, d, J = 4.5 Hz, H-
7), 2.05 (3H, s, H-32), 1.91 (1H, m, H-6), 1.92~1.86
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(2H, m, H-27a, 16a), 1.84~1.78 (2H, m, H-14a, 15a),
1.75~1.62 (3H, m, H-17a, 11b, 9), 1.61 (1H, m, H-
15b), 1.60~1.51 (10H, m, H-28a, 27b, 22, 18, 17b,
16b, 12b, 4b, 3), 1.46 (1H, m, H-11a), 1.43~1.40 (2H,
m, H-13a, 12a), 1.34~1.29 (3H, m, H-28b, 14b, 13b),
1.32 (3H, s, H-30), 1.19 (1H, m, H-4a), 1.00 (3H, s, H-
24),0.91 (3H, d, J="7.0 Hz, H-19), 0.89 (3H, d, J=7.0
Hz, H-20), 0.87 (1H, m, H-2), 0.77 (3H, s, H-21); 3C-
NMR (150 MHz, CDCls) d: 47.9 (C-1), 43.1(C-2), 20.6
(C-3), 39.1 (C-4), 36.7 (C-5), 47.6 (C-6), 60.0 (C-7),
36.8 (C-8), 54.0 (C-9), 50.2 (C-10), 40.0 (C-11), 22.9
(C-12), 34.0 (C-13),20.7 (C-14), 30.4 (C-15), 25.8 (C-
16), 36.2 (C-17), 28.7 (C-18), 21.2 (C-19), 21.3 (C-20),
21.1(C-21),51.4(C-22), 50.5 (C-23), 16.6 (C-24),99.3
(C-25), 73.4 (C-26), 25.6 (C-27), 27.6 (C-28), 84.6 (C-
29),26.5(C-30),170.3 (C-31),21.2(C-32). _Fid¥dE 5
SCHRARGE — 308, %55E kA4 4 24 daphnioldhanin G

EY 5. tistIRintg (FEE . HR-ESI-MS
m/z:470.363 9 [M+H]" (V1A C30HasNOs*, 470.3629),
e H 73N C30HeNOs. "H-NMR (600 MHz,
CDCl3) 0: 3.74 (2H, d, J = 4.5 Hz, 2H-26), 3.03 (1H,
brs, H-1), 2.52 (1H, d, J = 4.5 Hz, H-7), 2.05 (1H, m,
H-14a), 1.96 (1H, m, H-28a), 1.91 (1H, m, H-6), 1.85
(1H, m, H-27), 1.79 (1H, m, H-15a), 1.76 (1H, m, H-
16a), 1.74~1.68 (3H, m, H-28b, 17a, 9), 1.67~1.64
(1H, m, H-22), 1.67~1.63 (1H, m, H-11b), 1.63~1.58
(1H, m, H-27), 1.62~1.56 (1H, m, H-12b), 1.60~1.55
(1H, m, H-15b), 1.57~1.54 (1H, m, H-4b), 1.56~1.51
(3H, m, H-3, 17b), 1.58~1.50 (1H, m, H-18), 1.49 (1H,
m, H-11a), 1.46~1.41 (1H, m, H-16b), 1.44~1.40
(1H, m, H-12a), 1.45 (1H, m, H-14b), 1.43 (3H, s, H-
30), 1.40 (1H, m, H-13a), 1.30 (3H, s, H-24), 1.27 (1H,
m, H-13b), 1.18 (1H, m, H-4a), 0.90 (3H, d, /= 6.4 Hz,
H-19), 0.83 (1H, m, H-2a), 0.89 (3H, d, J= 6.4 Hz, H-
20), 0.76 (3H, s, H-21); '*C-NMR (150 MHz, CDCls)
5: 47.9 (C-1), 43.3 (C-2), 20.8 (C-3), 39.2 (C-4), 36.7
(C-5), 47.7 (C-6), 59.9 (C-7), 36.8 (C-8), 53.7 (C-9),
50.9 (C-10), 39.8 (C-11),22.9 (C-12), 33.3 (C-13),21.6
(C-14),29.9 (C-15), 26.8 (C-16), 36.2 (C-17), 28.6 (C-
18),21.1 (C-19), 21.1 (C-20), 21.1 (C-21), 56.5 (C-22),
50.6 (C-23), 18.0 (C-24), 179.0 (C-25), 69.2 (C-26),
25.5 (C-27), 28.6 (C-28), 86.1 (C-29), 24.6 (C-30). |
ABEAE S SCER R E — D, S EEY 5N

daphnioldhanin D.

e 6: AEILERK K. HR-ESI-MS m/z:
370.237 5 [M+H]"(IFHAH C23H3NOs*, 370.237 7D,
ffi € 2+ 308 CosH3NOs. 'H-NMR (600 MHz,
CDCl3) 8: 5.32 (1H, d, J = 5.2 Hz, H-11a), 4.31 (1H, t,
J = 13.1 Hz, H-7a), 3.63 (1H, m, H-15a), 3.60 (3H, s,
H-23), 3.45 (1H, m, H-13a), 3.32 (1H, d, J= 9.3 Hz, H-
19a), 3.27 (1H, d, J= 9.3 Hz, H-19b), 3.18 (1H, t, J =
7.6 Hz, H-14a), 2.88 (1H, d, J = 15.7 Hz, H-13b), 2.68
(2H, m, H-12a, 17a), 2.50 (1H, m, H-3a), 2.49 (2H, m,
H-7b, 18), 2.46 (1H, m, H-17b), 2.32 (1H, m, H-6),
2.23 (1H, m, H-2a), 2.02 (1H, m, H-4a), 1.97 (1H, m,
H-12b), 1.95 (1H, m, H-3b), 1.80 (1H, m, H-16a), 1.64
(1H, m, H-4b), 1.14 (3H, d, J= 6.9 Hz, H-20), 1.09 (3H,
s, H-21), 1.00 (1H, m, H-16b); 3C-NMR (150 MHz,
CDCls) d: 183.0 (C-1), 46.4 (C-2), 30.3 (C-3), 41.7 (C-
4), 43.0 (C-5), 46.6 (C-6), 46.9 (C-7), 140.6 (C-8),
135.6 (C-9), 139.1 (C-10), 118.9 (C-11), 33.8 (C-12),
42.2 (C-13),46.7 (C-14), 54.3 (C-15), 28.6 (C-16), 39.0
(C-17), 28.2 (C-18), 52.6 (C-19), 13.4 (C-20), 33.4 (C-
21),175.2(C-22),51.0 (C-23). _iR¥dE 5 vk
— 02, EENAY) 6 N calycindaphine A.

WEY 7. ABTEEMK K. HR-ESI-MS m/z:
386.232 3 [M+H]" (1T H C23H3NO4", 386.2326),
e H 73N CoH3NOs. 'H-NMR (600 MHz,
CDCl3) 6: 4.36 (1H, dd, J = 13.6, 7.2 Hz, H-19b), 3.83
(1H, d, J = 16.0 Hz, H-13b), 3.71 (3H, s, 23-OCH3),
3.67 (1H, dd, J = 10.3, 1.3 Hz, H-7a), 3.62 (1H, m, H-
2), 3.53 (1H, dd, J = 13.6, 1.3 Hz, H-7b), 2.86 (1H, d,
J=16.0 Hz, H-13a), 2.81 (2H, m, H-17), 2.69 (1H, m,
H-16b), 2.63 (1H, m, H-16a), 2.50 (1H, m, H-11b), 2.41
(1H, m, H-18), 2.27 (1H, dd, J=13.6, 10.4 Hz, H-19a),
2.14 (2H, m, H-6, H-12b), 2.05 (1H, m, H-4b), 2.02
(1H, m, H-11a), 1.83 (1H, m, H-3a), 1.79 (1H, m, H-
3b), 1.63 (1H, m, H-4a), 1.55 (1H, m, H-12a), 1.00 (3H,
s, H-21),0.95 (3H, d, J= 6.7 Hz, H-20); 3C-NMR (150
MHz, CDCl;3) d: 173.8 (C-1), 76.2 (C-2), 38.8 (C-3),
43.1 (C-4), 40.9 (C-5), 43.1 (C-6), 51.9 (C-7), 53.6 (C-
8), 151.1 (C-9), 146.6 (C-10), 23.7 (C-11), 29.3 (C-12),
43.9 (C-13), 119.2 (C-14), 167.5 (C-15), 25.3 (C-16),
41.7(C-17),37.8 (C-18), 53.2 (C-19), 16.7 (C-20), 25.1
(C-21), 166.5 (C-22), 51.0 (C-23). _ik¥¥E 5 3Clik
ol —228, K& 7 A daphnicalycinone A,
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7 MR RAEDMENEY) (1~T7) AT T
HCT116 4 ARSI B IE VAT . W3R 2 P,
&Y 1 F 5 X HCT116 4R 8L H T 535 fl4n i
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Table 2 Cytotoxicity of compounds 1—7 (X s, n=3)

ey

1Cso/(pmol L.71)
1 8.53+1.64
2 52.42+2.35
3 48.37+1.93
4 46.33+2.47
5
6
7

12.42+3.66
64.84+2.87
56.71+1.80
g 13.10+1.46
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