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Abstract: Objective To systematically study the chemical constituents of Phyllospongia foliascens from Yongle Island, Xisha.
Methods The monomers were separated and purified by silica gel column chromatography, octadecylsilyl silica gel (ODS) column
chromatography, Sephadex LH-20 gel chromatography and semi-preparative high performance liquid chromatography (HPLC). Then
they were identified by high-resolution electrospray ionization mass spectrometry (HR-ESI-MS), nuclear magnetic resonance
spectroscopy (NMR) and electrostatic circular dichroism (ECD), combined with literature data comparison. The cytotoxic activity of
these compounds was evaluated. Results A total of seven compounds were isolated and identified from the petroleum ether extract
of P. foliascens, including one new scalarane sesterterpenoid: phyllofolactone U (1), along with four scalarane sesterterpenoids:
phyllofolactone Q (2), phyllofolactone R (3), carteriofenone I (4), carteriofenone G (§) and two sterols: 5a,80-epidioxycholest-6-en-
3B-ol (6), (22E)-5a,80-epidioxyergosta-6,22-dien-3-ol (7). Compound 1 exhibited the inhibitory effects on Daudi and Raji cells with
half maximal inhibitory concentration (ICso) values of 2.23 and 15.24 pumol-L™!, respectively. Conclusion Compound 1 is a new
compound with cytotoxic activity, and compounds 4—6 was isolated from P. foliascens for the first time.
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PR BRI RV AR RS, RAEMFEL AT HAREE S KR, 3SR AR

HZREMEREOERE. 25818, OfA ZFiEF
RIR 251 B N AEE BT, and s 2597 Sk rh g
Wy (cephalothin)\ FUJE PRI HEMIE (cytarabine).
U B 25 BT R EF (vidarabine ) S/ 245055 % 145 ik
(ziconotide) P2 LIk Ceribulin) .« PLIEZ4
YIARZE 5P (brentuximab vedotin) . HUJ 254 i
N#F € (trabectedin) &5, Horh, WankIRZY) L
B AT AR, DRI 5 K (R e e 3 1 ARE R R AL
T 2010 FHEEE FDA #EH TR B IR
i, B4 OEKRL 70 NMEZK P RIS
2018 —2022 I8 [ FT il I R IR 774 (Marine
Natural Products, MNPs) & HZEAFE, (HMNRES
HRHRGE FET MNPs £ 23 E AR v WLkE4E
TEHEFE 25 R A I BRI 77

M2 VA2 9 34 49 (Demospongiae ) M £
¥4 H (Dictyoceratida) i & 47 %} (Spongiidae),
ZIBIEAR AT iz, RGP E 2R, B
BAEMEE. R WROREE, MENERE . KIEHN R
LR EY), Hrh i HACEMER) 2 scalarane Y —
fE2fmEM, B 1972 4 Fattorusso 7E Hb o i 5 4%
Cacospongia scalaris " K ILZ 1 /) scalarane 1 %
il A KLH 500 MEHRIES), Scalarane Y
52k AR 6/6/6/6 VUIAE AL, HHE C-20 Al
C-24 b mHURIE I FEAE, 7] 5379 homoscalaranes( 24
C-20 8 C-24 f# ke 3EALES ) AT bishomoscalaranes (C-
20 F1 C-24 [FRIF g ke 4y ) 2 R0, XK E
R RINTSp oy N E MY SN R oY R s ks B st v
B, Rz B R E A E T, PR
MEFIE IR PUiZ . BRI S RS0, Rl &
)+ JUAE ], AR MM g4 O S 15 2
15 4~ scalarane & — f&f i, HPfH 12 4
bishomoscalaranes!!'"Bl, 5 4b, 2021 FARBH X
MY Dysidea granulosa & %€ T 7
scalarane ! = fF F wi , H + FH 4 A
bishomoscalaranes(®l. AT 57 1% B A H- 45 K B P
WK RBES, MWEE =Wy RIS,
TR TEFI L) 40 Mg AL, ISR S IR MRS,
I E - IR A P 2 R A, IR I W B A
Wt AT, rEETEVDHEE S ORI B AR
AR F A K T IR b, IS N T RRRR AR
KI5, A2 B REERE, RS
f E R L A AE AR EAE Rl UE AT R AR B

WY, BT R SRR TR R R AME -

AT T B Wi 2 R IR G AU PR AT T Ak
SR S AEE TR AT . X HOA T B AR E i 2
Fh a3l 20V E AT T RGN s aifh, $EMRET 7
MERAREY) (B 1D, 845 1 AN scalarane 8 — %
e MHEZRRE U (phyllofolactone U, 1); PLAK
4 N EVHIY scalarane 1 % 2Fii5: phyllofolactone Q
(2). phyllofolactone R (3). carteriofenone I (4).
carteriofenone G (5); 12 MHEE: Sa,8a-epidioxy-
cholest-6-en-3B-01(6) F(22E)-50,8a-epidioxyergosta-
6,22-dien-3B-0ol (7). L &W 4~6 NEIXMN P
Joliascens W15y B2, JLAL, XEHALED 1 AT T
A HEVEAY, Fou A Burkitt i E2J8 Daudi 2
Raji 40 MI3GTE A M AEH , EEADHIIRE Chalf
maximal inhibitory concentration, ICso) {454
223, 1524 pmol/L, X AN1& MRl H MK K562 4
6 TG B P00 1 00 P A
1 UEE#H
11 =5

BS124S B3 Hr R (FE2 FIHTRLA A TR

AT, FEED; 101BS X THRFE (g
BEABRAFD); SB-35 Mgk 78 kA (Bl A
BRAT]D: Waters 1525/2996 84 -l £ e AU 2 3
(Waters %], 3£[E); Bruker AVANCE-600MHz #%
WiFEHRA; Interchim puriflash 450 instruments &
g4 (Interchim A 5], ¥£E)D; Rudolph autopol VI
R (BIER~F, SED; Hitachi U-3010 &
AMEREY (Hitachi Limited A7), HAD; 4
i+ 9 XBridge BEH Cs OBD Prep Column (250
mm X 10 mm, 5 um, Waters A, 32[F), CHIRALCEL
OJ-RH F+M4E (250 mmX 10 mm, 5 um, DAICEL
Aw, HAD: FEEERER (200~300. 300~400 H,
IR B TAR AR D; Waters Xevo G2-XS
Q-Tof . Waters Q-Tof micro YA019 ¥ J5i X H 1X
(Waters v, EED; /4 FHEE. L. Z&H
Fi (g A ARG R AR s 7 W BE R L
GLIFsR T RE A A A BR A D)y 0 i Tk
(AR THRARD; AR RN NG
(Merck A #], f#[E); Sephadex LH-20 % S M ki
(Pharmacia A7, Jii1:); Spherical Cis ODS #F i
R CEIM=FBHEA AT GFasq #WE (3 it
AR CHH T AR T KA PR A FD .
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Fig. 1 Structures of compounds 1—7

1.2 BHRIRE

PRIEARFE ST 2019 4 4 A M E i va v
B K R BoR 4, H IR R R 2 B Y B A
R R A s AR = o - RN
Phyllospongia foliascens . FEASEIE (DS-PFO1) {RAT
ik 5 3 a2 R 5 e e Y )
T T
1.3 4HAm

A Burkitt 7 EUBIZH A Raji. A8 (A 155
Y K562 kT E R Br4iiuZE, A Burkitt ik
ELR 40 Daudi B IR OS2I 45 1 B BE Bz 12
fit, 3 HRAUM AR K7 IR A K.
2 hk
21 BHENERSE

EER T, FRREZLN 500 g AL Y)
e, P& BE-EE (10 1) HAERE 2 h, JE 6
U BIFREUR, REIRGEIS S BL) 40 g, T
FH 90% FHEE- A7 ik (10 1) HEAREE 3 IR, W4YE%E
AR 2 A MR AE I S g.
22 BHEAREKFEIRRS B

FIh AL EU) 2 TEAHRE A €3, DA i Tk -
R 2. (100 : 0~0 : 100) FEATHEEEVEML, BeMi
SSREZE G (TLC) FRELMI, MFHD IR
95, 195 10 N4 (Fr. 1~10). 405 Fr. 7 (830
mg) &L IEARRER ARt Cf Bk -BE R 18 100 -
0~0 : 100) F1 HPLC (ZJi5-7K 84 1 16, il Cs
MO gifk, BJEMEY 1 (1 mg, =63 min); 41

7% Fr.6 (620 mg) 34 Sephadex LH-20 HEfR 4 i ( —
S E-FEE 10 1) MTHPLC (Zfi5-7K 60 : 40,
#1145 CHIRALCEL OJ-RH F-1A1) 4ifk, B34
Y12 (1.5mg, tx=60min). 3 (1.6 mg, trx=63 min);
Hr Fr.3 (860 mg) &3l IE ARk AT ot Cf vl k-
Mt 2. Fg 100 © 0~0 : 100) 1 HPLC ( ZJi5-7K 80 :
20, Pl CsbE) 4if, HREAEY 4 (1.2 mg,
®R=58 min). 5 (1.8 mg, =50 min); i Fr. 4
(600 mg) Zid IEAHRE A (B (& H bE-HEiR £
fig 100 : 0~0 : 100) A1 HPLC ( ZJiE-/K 70 : 30, 2
fil# Cs#) 4lifk, 1FEULE 6 (2.3 mg, =40
min), 7 (1.8 mg, k=43 min),

3 HFR

31 HHMETE

WEW1: AHR, BT ONE. S Pk
[o]y +36 (c0.100, CH;CN). HR-ESI-MS &R #fE4)
T BT m/z527.373 3 [M—H] GH51{E 527.373 6,
CuHs10s), #i& BC-NMR i, #ig o108
C33Hs0s, #2788 MMAMAISE .

'H-NMR i B~ A 8 M EA(E S 0u 0.73 (3H, t,
J=17.5Hz, H3-27), 1.59 (3H, s, H3-26), 0.82 (3H, s, H3-
22), 0.88 (3H, s, H3-21), 1.19 (3H, s, H3-23), 0.79 (3H,
s, H3-19) #1 0.87 (6H, m, H3-5', 6") PAJ 1 AR
HILE(ES ou 5.51 (1H, t, J = 1.8 Hz, H-12), '3C-
NMR F1 DEPT i /R ZM&WH 33 Mfs 5, &
5 8 4~ CH;3 (CH3-19, 21, 22, 23, 26,27, 5/, 6" 11 4
CH; (CHx-1,2,3,6,7, 11,15, 16, 20,2", 3. 5> CH
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(CH-5,9, 12, 14,4") 19 MRS5S (C4,8, 10, 13,
17,18,24,25,1"); HAE&H 2 MERES (5c161.7,
134.7,C-17/18), 2 MEEFRIEIRIE T (9c 168.3,172.6,
C-25/1"; fE4LEY 1 K E 35 L C-24 (6¢c 103.6) 1)
AR BRI E T 1 MRS, B2 1 ASXUEA
2 NERERFEFT G 3 SRR, R S AN
L, HENZEESA 5 ADNRREH .. 'TH-NMR,
BC-NMR #1 DEPT i (5% 1) $E&mizfb&Hml gek
scalarane 5 Y- R EH) o

M5 ANHEE (CHs-19, 21, 22, 23, 27) Mk, 7
HMBC i1, 8oR Hs-19 (01 0.79) H1 C-20 (dc 24.5)
A%, Hs-21 (du 0.88) Al C-14 (¢ 51.2) 5%, Hs-
22 (01 0.82) A1 C-9 (dc 53.5) A3, H3-23 (On 1.19)
F C-12 (6¢ 73.8)« C-13 (6¢ 38.6)~ C-14(6¢ 51.2) LA
Je C-18 (dc 134.7) #H5%, 'H-'H COSY ¥+ R Hs-
27 (ou 0.73) 5 H-20a (du 1.15) FHK. JERLT 1A
SRS () SR B S B (C-27—C-18).

'H-'H COSY i &78 H-2a (0n 1.33) 5 H-1a
(01 0.57) F1 H-3a(6n0.81) 5%, H HMBC i H-
3a 5 C-5(6c 59.0) 55, H-3b (du 1.64) 5 C-1 (6¢
40.2) FHIK, UESE T A LM . TH-"H COSY #H%
=5 H-6b (0n 1.45) 5 H-7b (du 1.84) %, H-1la
(0n 1.63) 5 H-9 (du 1.17) F1 H-12 (6u 5.51) %,
H HMBC i+ H-12 5 C-9 (6¢ 53.5) + C-11 (dc
21.0)s C-13 (6c 38.6) LA C-14 (6¢ 51.2) AHIK. iE
2T By C 45K . 'H-"H COSY #%{5 5 H-15b
(0n1.92) 5 H-14 (6n 1.52) #H5%, H-15a(du 1.53) 5
H-16b (on 2.48) #H3¢, HMBC ifrh H-16b 5 C-14
(6c51.2) « C-15(6c16.7) « C-17 (6c 161.7) LLJK C-
18 (6c 134.7) MG, UESE T D IRMEEH, AT IESE
TR BRI S BN A~D fFEE. 1
HMBC & i) Hi-26 5 C-24 F1 C-17 #19%, Has-
23 5 C-13. C-14 f1 C-18 #13%, H-14 5 C-15 #:%,
H-15b 5 C-13. C-14 1 C-17 [f) HMBC #*X(5%5,
WESE T3 E WIAEAELL R E FIBR D MBS, 28 bk
FIWT H iz &Y e T B 6/6/6/6/5 scalarane 52
A2 (B 2.

H-20b 5 C-19 fil C-27 1) HMBC #H5%, H3-26
5 C-17 Il C-24 ) HMBC 3%, UL &4
20,24-bishomoscalarane £54. 7£ 'H-'"H COSY 1)
FIRAE S Ha2' M1 Ha-3', LA HMBC i Hy-2'5 C-
1’y C-3'F1 C4'4H5K, Hp-3"5 C-1'. C-2'Fil C-6'FH¢ H-
4'5 C-5'tH3%, H3-5'5 C-3'. C-4'fil C-6'H1%, iIFsL

THEM L &AH 1A 4-HELREE, 46 H-125
C-1MAHIME, R 4-H R IRESEHAE C-12 L.
& 'H-'"H COSY. HMQC. HMBC % — 4k (55
(KD, W THEW LRSS (E3).
&Y 1 AR G 2 R AR A K
NOESY &M r (K 4). H-12 FIREHEE J =
1.8 Hz, UiHIZAIE H N e 8, J B HUHB, H-12
5 H3-23 fl H-11a (a$#) 1 NOESY A<t —5iiE
ST ZHUA . 7E NOESY B i R BLUFAHE: H-
11a 5 H3-21 #1 H3-22 #H2¢, H-20b 5 H3-22 #HK,
PYiHd H-20b. H;-21. H3-22. H3-23 £ p HU\; H-9
5 H-14 1 H3-19 #15%, H-7a 5 H;-19. H-14 fl H-
5 #H%, H-5. H-9. H-14. H3-19 Ao LW, AT
A/B/C/D WU N P& . H-16a 5 Hs-26 Fl H-14
171E NOESY #H3%<, 101 26 £ A o BU W] . i@
Eext AL A4 1 1 phyllofolactone T3] ECD 1
BIRITTES A AR AL, B T &) 1 I .
HRHE SciFinder fr R 453, M HED 12 1 AHH
scalarane %4 —f72fiil, ¥4 A phyllofolactone U.
th&Y 2: AEKRAE, ESI-MS m/z: 551.65 M+
Nal*: #fEMXFEAN 528, 73\ C33Hs205.
'H-NMR (600 MHz, CDCl3) 6: 0.73 (3H, t, J= 7.5 Hz,
H3-27), 0.79 (3H, s, H3-19), 0.83 (3H, s, H3-22), 0.89
(3H, s, H3-21), 0.90 (3H, d, J= 6.9 Hz, H3-5"),0.93 (3H,
d, J=6.8 Hz, H:-6"), 1.17 (3H, s, H3-23), 1.36 (3H, d,
J=6.8 Hz, H3-26), 3.65 (1H, m, H-3"), 4.76 (1H, m, H-
24), 5.59 (1H, t, J = 2.4 Hz, H-12); 3C-NMR (150
MHz, CDCls) d: 40.1 (CHa, C-1), 18.7 (CHa, C-2), 36.7
(CHa, C-3), 36.2 (C, C-4), 58.9 (CH, C-5), 17.9 (CHa,
C-6), 41.9 (CH,, C-7), 37.6 (C, C-8), 53.5 (CH, C-9),
37.1 (C, C-10), 21.1 (CH,, C-11), 74.7 (CH, C-12), 38.5
(C, C-13), 51.2 (CH, C-14), 16.9 (CH,, C-15), 24.2 (CHa,
C-16), 164.3 (C, C-17), 132.8 (C, C-18), 28.6 (CH3, C-
19), 24.6 (CH,, C-20), 16.9 (CH3, C-21), 17.1 (CH3, C-
22), 21.5 (CHs, C-23), 78.0 (CH, C-24), 171.5 (C, C-
25), 18.9 (CH3, C-26), 8.8 (CH3, C-27), 172.3 (C, C-1"),
39.3 (CHa, C-2'), 73.0 (CH, C-3"), 33.1 (CH, C-4"), 18.2
(CH3, C-5"), 18.3 (CH3, C-6"). T Ebx & 35 SCiik
i —F), HiE &9 2 O phyllofolactone Q.
th &Y 3. AR K, ESI-MS m/z: 551.65 [M+
Nal]*s #i@ X 70Tl &R 528, 43§30 C33Hs20s.
'H-NMR (600 MHz, CDCl3) §: 0.74 (3H, t, J = 7.5 Hz,
H3-27), 0.79 (3H, s, H3-19), 0.83 (3H, s, H3-22), 0.89
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K1 AW 1 B—4EF "4 NMR #4E (600/150 MHz, CDCl3)
Table1 1D and 2D NMR data for compound 1 (600/150 MHz, CDCls)

{ZDA o dc, type COSY (H—H) HMBC (H—C) NOESY (H—H)
la 0.57 (m) 40.2, CHz 2a 22
1b 1.58 (m) 10
2a 1.33 (m) 18.1, CH2 la, 3a
2b 1.55 (m)
3a 0.81 (m) 36.7, CHz 2a 5
3b 1.64 (m) 1
4 36.2,C

0.86 (m) 59.0, CH 7 7a
6a 1.33 (m) 18.3, CHz
6b 1.45 (m) 7b
Ta 1.01 (m) 41.9, CHz 5,14,19
7b 1.84 (m) 6b 5,9
8 37.6,C
9 1.17 (m) 53.5,CH lla 22 14,19
10 37.1,C
1la 1.63 (m) 21.0, CHz 9,12 9 12,21,22
11b 2.00 (m) 12 12,13
12 5.51 (t,J=1.8 Hz) 73.8, CH 11a, 11b 1,9,11,13, 14 11a, 23
13 38.6,C
14 1.52 (m) 51.2,CH 15b 15 7a, 9, 16a
15a 1.53 (m) 16.7, CHz 16b
15b 1.92 (m) 14 13,14, 17
16a 2.19 (m) 23.0, CHz 15,17, 18 14,26
16b 2.48 (m) 15a 14,15, 17, 18
17 161.7,C
18 134.7,C
19 0.79 (s) 28.7, CH3 20 7a,9
20a 1.15 (m) 24.5, CHz 27 27
20b 1.51 (m) 19,27 22
21 0.88 (s) 17.2, CH3 14 1la
22 0.82 (s) 16.9, CHs 9 11a, 20b
23 1.19 (s) 21.3, CHs 12,13, 14, 18 12
24 103.6, C
25 168.3,C
26 1.59 (s) 24.3, CHs 17,24 16a
27 0.73 (t,J=7.5 Hz) 8.8, CH3 20a
1/ 172.6,C
2 2.18 (m) 32.9, CHz 3 1,3, 4'
3 1.44 (m) 34.1, CHz 2 1,26
4/ 1.57 (m) 27.7, CH 5
5 0.87 (m) 22.5,CHs 3,46
6' 0.87 (m) 22.4,CHs
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-_ COSY ~

B2 &1 #/9%% 'H-'"H COSY #1 HMBC HHX/ES
Fig. 2 Key 'H-'"H COSY and HMBC correlations of

compound 1

HMBC

3 ka1 RLEH

Fig. 3 Structure of compound 1

4 L& 1 BIX5E NOESY HHXIES
Fig. 4 Key NOESY correlations of compound 1
(3H, s, H3-21), 0.90 (3H, d, J= 6.5 Hz, H3-5"), 0.93 (3H,
d, J=6.8 Hz, H3-6"), 1.18 (3H, s, H3-23), 1.35 (3H, d,
J= 6.7 Hz, H3-26), 3.65 (1H, m, H-3"), 4.76 (1H, q, J =
6.7 Hz, H-24), 5.58 (1H, t,J=2.7 Hz, H-12); 3C-NMR
(150 MHz, CDCls) 8: 40.2 (CHa, C-1), 18.7 (CH, C-
2),36.7 (CHa, C-3),36.2 (C, C-4), 58.9 (CH, C-5), 18.0
(CHa, C-6), 41.8 (CHa, C-7), 37.6 (C, C-8), 53.6 (CH,
C-9), 37.1 (C, C-10), 21.1 (CHy, C-11), 74.8 (CH, C-
12),38.6 (C, C-13), 51.6 (CH, C-14), 16.7 (CHa, C-15),
24.5 (CHa, C-16), 164.4 (C, C-17), 132.8 (C, C-18),
28.7 (CH3;, C-19), 24.6 (CH,, C-20), 16.9 (CH3, C-21),
17.1 (CH3, C-22), 21.3 (CHs, C-23), 78.2 (CH, C-24),
171.5 (C, C-25), 18.8 (CHs, C-26), 8.8 (CHs, C-27),
172.2 (C, C-1",39.3 (CH,, C-2"), 72.9 (CH, C-3"), 33.2
(CH, C-4"), 18.2 (CH3, C-5"), 18.3 (CH3, C-6"). L&Y
2 F1 3 ) NMR #dls w2 AL, BALEY) 2 A1 3 2

7] —2H 3 ££ HPLC il 2% Hh R B I TR) R R AR 1) 2 A
&Y. B SR ESE phyllofolactone L& 4AHALL
GERY S EE A, CHs-26 N B MBI, C-24 itk
SRR 3, CH3-26 N o AR, C-24 fIfk
PR K, ZEKZAE §0.2~0304551, fb &
)2 13 1 C-24 Bk 2EAI 4 A 78.0 A1 78.2,
ULEAZEAL-SY) 3 h CH3-26 N o #7Y, Jhasip T
PLETE H-16b (0u 2.35) 5 H-14 (6u 1.52) 1 H3-26
(0u 1.35) ZIA][) NOESY AHIHIGE . @it bexs &
MEERIRER —FHD, #EEaY 3 KN
phyllofolactone R

& 4: AEKK, ESI-MS m/z: 543.33 [M+
H]" W M1 BiEN 542, 7§30 CioHasOr0
'H-NMR (600 MHz, CDCl3) §: 0.77 (3H, t,J = 7.5 Hz,
H3-27), 0.84 (3H, s, H3-19), 0.91 (3H, t, J= 7.2 Hz, H3-
5%, 0.96 (3H, s, H3-22), 1.30 (3H, s, H3-21), 1.65 (3H,
s, H3-23), 1.83 (3H, s, H3-26), 3.67 (1H, s, H-3"), 5.93
(1H,t,J=2.7Hz, H-12), 6.34 (1H, s, H-15); '*C-NMR
(150 MHz, CDCl3) d: 40.6 (CHa, C-1), 18.6 (CH,, C-
2),36.6 (CHa, C-3), 36.3 (C, C-4), 58.5 (CH, C-5), 18.3
(CHa, C-6), 41.1 (CHy, C-7), 42.2 (C, C-8), 51.5 (CH,
C-9), 38.3 (C, C-10), 21.7 (CHa, C-11), 75.9 (CH, C-
12), 44.4 (C, C-13), 175.0 (C, C-14), 125.7 (CH, C-15),
182.1 (C, C-16), 150.9 (C, C-17), 148.3 (C, C-18), 28.6
(CH3, C-19), 24.8 (CH,, C-20), 23.0 (CHs, C-21), 17.2
(CH3, C-22), 24.4 (CH3, C-23), 104.7 (C, C-24), 167.3
(C, C-25),23.6 (CH3, C-26), 8.8 (CH3, C-27), 168.5 (C,
C-1'), 42.8 (CHa, C-2"), 70.8 (CH, C-3"), 29.9 (CH,, C-
4", 9.9 (CHs, C-5"). i@ b & 5 SCik#iE —
e, HENEY) 4 N carteriofenone 1.

& 5. AR, ESI-MS m/z: 513.39 [M+
H]" B X1 FiEN 512, 073 Ci3Hs2040
'H-NMR (600 MHz, CDCl3) §: 0.74 (3H, t,J= 7.2 Hz,
H3-27), 0.76 (3H, s, H3-21), 0.79 (3H, s, H3-19), 0.82
(3H, s, H3-22), 0.87 (3H, d, J=7.2 Hz, H3-6"), 0.88 (3H,
d, J=7.2 Hz, H3-5", 2.28 (3H, s, H3-26), 3.60 (1H, d,
J=17.2Hz, H-25),5.56 (1H, t,J=2.4 Hz, H-12); 3C-
NMR (150 MHz, CDCls) 6: 40.4 (CH,, C-1), 18.4
(CHa, C-2), 36.9 (CHa, C-3), 36.3 (C, C-4), 58.9 (CH,
C-5), 18.2 (CHa, C-6), 40.9 (CH,, C-7), 38.0 (C, C-8),
53.2 (CH, C-9), 37.1 (C, C-10), 21.4 (CH,, C-11), 76.7
(CH, C-12), 40.4 (C, C-13), 44.3 (CH, C-14), 22.6
(CHa, C-15), 140.8 (CH, C-16), 139.2 (C, C-17), 45.8
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(CH, C-18), 28.7 (CH3, C-19), 24.7 (CHa, C-20), 15.4
(CH3, C-21), 17.2 (CHs, C-22), 34.1 (CH,, C-23), 198.5
(C, C-24), 73.4 (CH, C-25), 25.4 (CH3, C-26), 8.8
(CH3, C-27), 173.7 (C, C-1'), 33.0 (CHa, C-2"), 34.3
(CHa, C-3'), 27.7 (CH, C-4"), 22.4 (CHs, C-5"), 22.4
(CHs, C-6")o J8 I b A A5 SOk 1E — 200, e
&) 5 N carteriofenone G.

&Y 6: HEHAK, ESI-MS m/z: 439.44 M+
Na]™s #fisE X 707l E R 416, 73T 3 C27Ha4030
'H-NMR (600 MHz, CDCls) d: 0.79 (3H, s, Hs-18),
0.85 (3H, d, J=2.8 Hz, H3-26), 0.86 (3H, d, J=2.8 Hz,
H;3-27), 0.88 (3H, s, H3-19), 0.90 (3H, d, J = 6.4 Hz, H-
21), 1.17 (1H, m, H-17), 1.21 (1H, m, H-12a), 1.43 (1H,
m, H-25), 1.49 (1H, m, H-9), 1.51 (1H, m, H-2a), 1.54
(1H, m, H-14), 1.69 (1H, m, H-1a), 1.83 (1H, m, H-2b),
1.91 (1H, m, H-4a), 1.94 (1H, m, H-1b), 1.97 (1H, m,
H-12b), 2.10 (1H, m, H-4b), 3.96 (1H, tt, J=11.0, 4.9
Hz, H-3), 6.24 (1H, d, J = 8.5 Hz, H-6), 6.50 (1H, d,
J=8.5Hz,H-7); BC-NMR (150 MHz, CDCL3) §: 34.8
(CHa, C-1), 30.3 (CHa, C-2), 66.6 (CH, C-3), 37.1
(CHa, C-4), 82.3 (C, C-5), 135.5 (CH, C-6), 130.9 (CH,
C-7), 79.6 (C, C-8), 51.2 (CH, C-9), 37.1 (C, C-10),
23.6 (CHa, C-11), 39.6 (CH,, C-12), 44.9 (C, C-13),
51.7 (CH, C-14), 20.8 (CHa, C-15), 28.4 (CH,, C-16),
56.6 (CH, C-17), 12.8 (CH3, C-18), 18.3 (CHs, C-19),
35.4 (CH, C-20), 18.7 (CH3, C-21), 36.1 (CHa, C-22),
23.9 (CHa, C-23), 39.6 (CH,, C-24), 28.1 (CH, C-25),
22.7 (CHs, C-26),22.9 (CH3, C-27). iBid Xt KI5
kAR E T, B R EY) 6 SN 50,80
epidioxycholest-6-en-3B-ol.

e 7. s iRg dn (HEE, ESI-MS m/z:
429.58 [M+H]"; HiE BN 0 T 428, 013K
C2sHu403. H-NMR (600 MHz, CDCl3) d: 0.81 (3H, d,
J=6.5Hz, H3-26), 0.83 (3H, d, J= 6.5 Hz, H3-27), 0.84
(3H, s, H3-18), 0.88 (3H, s, H3-19), 0.91 (3H, d, J= 6.7
Hz, H3-28), 0.99 (3H, d, J = 6.1 Hz, H3-21), 3.97 (1H,
m, H-3), 5.14 (1H, dd, J = 15.2, 8.2 Hz, H-23), 5.19
(1H, dd, J = 15.7, 7.8 Hz, H-22), 6.24 (1H, d, J = 8.5
Hz, H-6), 6.50 (1H, d, J= 8.5 Hz, H-7); 13C-NMR (150
MHz, CDCls) §: 34.8 (CHa, C-1), 30.3 (CHa, C-2), 66.6
(CH, C-3), 37.1 (CHa, C-4), 82.3 (C, C-5), 135.5 (CH,
C-6), 130.9 (CH, C-7), 79.6 (C, C-8), 51.2 (CH, C-9),
37.1 (C, C-10), 20.8 (CH,, C-11), 39.5 (CHa, C-12),

44.7(C,C-13),51.8 (CH, C-14), 23.6 (CHy, C-15),29.1
(CHa, C-16), 56.3 (CH, C-17), 13.0 (CH3, C-18), 18.3
(CH3, C-19), 40.0 (CH, C-20), 21.1 (CH3, C-21), 135.
6 (CH, C-22), 132.6 (CH, C-23), 43.2 (CH, C-24), 33.3
(CH, C-25), 19.8 (CH3, C-26), 20.3 (CH3, C-27), 18.2
(CHs, C-28). 13 bEX A I SOk A& H — 218,
e &Y 7 N (22E)-50,8a-epidioxyergosta-6,22-
dien-3p-ol.
32 MAaESIEMIFIER LGSR

K H CCK8 AU AL A4 1 4T Daudi 4
Raji 4HMIF1 K562 4 ()b Jeg S AE A s e . B
B FRAE I 4E i, S T A A S A IR
YR TR R S T AR RS EEM. 1
96 FLAR HHE:FT 100 uL MNP E, BEFL4iiECh
1 X10*/~. A DMSO ¥#fEfriite &4, ffLImA 10
nL AN[E R BE I 25, BRI 7390 204 10,
5. 2.5, 1.25. 0.65. 0.325 pmol/L (45 MIAL &4I4H.,
A B B 5 pmol/L SEAZRERH I 25, AR &
BEA2A, HRETAA. A (FakiRd
TINgiE) o BTN 37 C. 5% COL 557756 N
9% 72 he FRALIMA 10 pL 1] CCKS8 5, &EGHT
H 30 min, FEEEARX 450 nm WA HEATRGI, K6
SRR TP A RO (4D {HTE 0.8~1.2, X
ARIFEANHIZ, ] Graphpad 4D 2k 1 th 28 [5] )5
AT G, HEAEY 1 ) ICso . 4R ER
&% 1 % Daudi 40 F1 Raji 405845 40 &5 1,
ICso {43519 2.23+ 15.24 pmol/L, % K562 4 i
TG BH S )41 40 B S B P

I =1—(4 ss—A su)(A A 25)
A NEAAMM. CCKS WERMAMIERIIFLI A5 4 2wl
B REFREA CCKS W% A AL 45 A s N EE
L. CCKS VWA 25 i i LI 4
4 it

ARG KR By SR P foliascens WAL
FAHEAT T REHIHTGE, scalarane B %25 2
PR ARTIRHE LAY . X2 —RECHTF I, A
R B R E YIS RRTY), 4R H FER
B2z —. RWFFRARER 7 MeE, Hf s N
scalarane M 5, 2 NMEEE. AEAE, MK
TF 58 M 45 T 7 BS A5 2 ) scalarane 28 — % 2= 11
C-20 AL ¥ H 364k, 1X W] e R AR B (R RAE I
K, HALPR AR AT RERE R 1 IR AEARE = ) A
. HEW 1 2FbEY), 44 phyllofolactone
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U. (&Y 4~6 NE RN ZM G BA 5. 1L
a1 HHREEE, AUTA R EIR C-12 %
4-FREL IR IR HE I, RESE AL S A i 0L,
FEWFR A 2 F1 3 H CH3-26 (AR A4 2
Xt IR A B AT e RO, HAT, R
FACEVIIRIBOR R I TCRD, AR RHEE AR
NIRTT AT NIRE AR B i b 3L T
— RYNBARHESS 25T, 9 RS AT
R FH B [ A o A D B DR AL T R A e AT
RHSH
RBHR PTANEH P RARALEA TR

B
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