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A new diterpene compound from Alstonia mairei and its antifungal activity

ZHANG Ruihan, QIN Wenxiu, YU Shuo, LI Chang, PEI Yuehu, YANG Yihui
College of Pharmacy, Harbin Medical University, Harbin 150081, China

Abstract: Objective To investigate the chemical constituents from the twigs and leaves of Alstonia mairei and to evaluate their
antifungal activity. Methods The separation and purification were conducted by a variety of chromatographic separation techniques,
including MCI, silica gel, Sephadex LH-20 gel column chromatography, and preparative high-performance liquid chromatography.
The chemical structures of the isolated compounds were elucidated by spectroscopic methods, including mass spectrometry, nuclear
magnetic resonance, and electronic circular dichroism (ECD). The antifungal activity of the selected compounds was evaluated against
Candida albicans CMCC98001 and Aspergillus niger R330 using the microbroth dilution method. Results A total of eight
compounds were isolated from the twigs and leaves of A. mairei, including one new compound, ent-12-hydroxy-16-methylol-atisane-
3-one (1), and seven known compounds, 17-acetylsarpagine (2), 1,2,3,4-tetrahydro-1-oxo-B-carboline (3), vinorine Ns-oxide (4),
vinorine (5), yohimbine (6), hancockinol (7), ent-16p, 17-dihydroxyatlsan-3-one (8). The MICs of compound 1 and 8 against 4. niger
R330 were 12.5 and 6.25 pg/mL, respectively. Conclusion Compound 1 is a new diterpenoid named alstomanoid A, and compounds
3,7 and 8 are isolated from the genus of A. mairei for the first time. Compounds 1 and 8 show antifungal effect against A. niger R330.
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PO, HUAR CVNIBE MBS 2R, H AR
TZB Y MR T FRARER D, SCHRE TR
FL ARy Ny B N RS 81, Oy T 0
S AR B, ABERREAT T RGN
HEETE. NEAMKEH BB 8 Muay
(B 1D, 35% 58 ent-12-F355-16-F2 =B £ Je.-
3-fii] Cent-12-hydroxy-16-methylol-atisane-3-one, 1)
17-Z.BEheARAE (17-acetylsarpagine, 2). 1,2,3.4-1§

&-1-5-B-HEMk (1,2,3,4-tetrahydro-1-oxo-B-carboline,
3). YEVE(THR N-F ALY (alstoyunine B, 4). 4%
fEH, (vinorine, 5). & F % (yohimbine, 6). ]k
FATEE C(hancockinol, 7)< ent-16B,17-—F23EF0 & bi-
3-fifi] Cent-16pB,17-dihydroxyatlsan-3-one, 8). H.H1k
BV VHCEY), B RREH A TR
SRR, A 1R 8 X R Ah & A — e |
YEM

E1 &Y 1~8 L

Fig.1 Chemical structures of compounds 1—8

1 {XEE#HH

Wb AR A/ AV-600/AV-500/AV-400 (Ffi-+
Bruker A ] ); 553 HH 4%/ Waters Vion IMS QTof
(% Waters 2 &) )5 K 43 #% 5 il 1L /Waters
ACQUITY QDa (E[H Waters /A &) 5 OB (i
{X/LC-20A 5 LC-20R (HA SHIMADZU /A #]);
2 HAEYEUSAC- (HA ATAGO A7]); DL-CI-
2NDI-820W AYi# 1% TAE & (AL R ZRBEIG RAL A8 A PR
AT ZHWY-2102-1300W BUE R 5% 28 (-
R A M AR G A R ARD; GLSO-BAr:lH
R FR K A R TBRICERARAFD.

TR (200~300. 300~400 H, # ST
HIRAT]D; ODS (HA YMS A7]); Sephadex LH-
20 (3E[H Pharmacia A #]); HW-40 (HZAX TOSOH
/5] )5 Cosmosil 5C1s-MS- 11 /& RO AR 7 B % 1| 4%
# (HA NacalaiTesque A ) ); A HLIAF (R
B IR TARARD; ksl Bz Qe b E R g
ARG RIE R A D PDA £5983: (&% 200
g. HZIFE 20 g. FAE 20 g» /K 1000 mL, Jb5iHE
HEAYMHARAMRTEATD; PDB 7k (B
FSg. MIEKE1Se. AR 10g. MBS, db

R EAEVFEARGRIMEAFD; Rz (EH
GLPbio A #], fit'5 4); A& ¥kHE (Candida albicans
CMCC98001). Hih#& P (Aspergillus niger R330)
B B b U SRR G IR A F] .

YIRS R A P E SR A R, B REEER
BR800 5 B 2082 55 08 A0S i L R ) E A
Mi A. mairei Lévl., fEiEARA (AM20210413) 7T
WS IR RE R 22 25 %7 5 610 SRI0 %
2 FHE
21 RERETE

FAME 258 50 kg RAMRIET 95%01 4.1
T, INAERAREL (2hX3), B HRBURIR T 46
JEE I, TR, 1SRRI (2.6kg). FIH MCI A
OTERHR ATV 77 8, DL OB /KR FE B,
Hrh 1331 90% LBFHEBL 4> 110.0 g, J5EE0ZL 5
A e AT 4 B . O, AR A (=
AP RE-FEE 99 1 155 1 D #HTAE, B3 11 A
Moy Fr. 1~11. TjE ke R HRER AR X Fr. 3
(0.5 @) HHATHE, AMMBE-BERR CBaPEEEBEMmL,
W Fr.3D #t—Pilid Sephadex LH-20 F{oitalifl,
TR T D3, R AEW T (4mg). Fr.
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8 (9.5 g) @I ODS H:faisre, HEE-/K (10 :
90—100 : 1) FBEFEHEML, 15 2I2H 7 Fr. 8A~8N.
Horp Fr. 8G ik HW40 fE i (FHEE-/K 35 1 65)
FEROBAR (B3 CFEE-/K 40 © 60) il 5 R 52L&
Y3 (3.7mg); Fr.8L FIH HW 40 Htaili 73 25, H
ME- /K RGHEATERREBEML, b Fr. 8L2 Ft—2Pi@
AR kA, BB IR OB (10 0 1) i@
TR Ve, BREMAEY 1 (109 mg); Fr. 8N £
HW 40 (HEE-7K 70 2 30) DL Sephadex LH-20 (H
i) FEigaith, HE0EY 8 (3.8mg). Fr.9 K
YA HW40 (HIEE-7K 10 2 90). ODS H:thi (H
fiz-7K 20 © 80) LA K =80 i CHBE-7K 65 1 35)
sEddith, BG4 (1.8mg) 15 (71.4 mg).
K ODS FH:GIERT Fr. 11 (9.2 g) #4705, HIEE-
K (351 65) RGRATHEEBENL, Horh Fr. 11D #—
i@l Sephadex LH-20 #: €13 (HEE) 4ifk, 3RS
a2 (3.0mg) 6 (5.7mg).
2.2 EDEMNE

S S5, R A RREECIE 96 FLAR
e A 1~4 F1 8 X T il 25 B AN 3 (S Bk 1 1
PUEEIENE . MG AR M T SR %0
BiflE (potato dextrose agar, PDA) }5723E, F 28 C
TEAGRETR 24 he G EIBCE B EE, FAEERHEYD
IR IARRE TR, R R R R 0.5 ZIKH
PR R RS R RE 1 X103 £, 152408k
FE A 2X 105~4X 105 CFU/mL [ 2 &H. LIE
VAR NBAPEXT IR, DMSO NBIPEXS IR, £iik &
W) K PHAPEST R 253 6 Hl DMSO ¥/, el 1
mg/mL BRRE, A FIRE ST 96 FLAk 31T
2 RERVIFERE, HRIREREN 0.39~50.0 pg/mL
& 2 B e, AEEEREINAAT 24 h 3%
HEAMMEEY P BARIIE W EZ (minimum inhibitory
concentration, MIC), M iI& 2T 48 h 525X
MIC.

3 #R
3.1 HHmEE
tEY 1: BERAK; [ay —111.3 (¢ 3.00,

CHxCL): IR v (cm'): 3402,2929,2856, 1702, 1457
HR-ESI-MS 2/R#E7 51§ m/z 343.225 0 [M+
Na]® (GH5AE 343.224 9 CyH303Nabh), 454 13C-
NMR i€ H 73508 CooHs203, IR IEDA
MR 5. 'H-NMR (500 MHz, CDCl3) % (% 1)
R, 1E on 1.08 (3H, s). 1.07 (3H,s) F11.02 (3H,

Fz1 &% 1H H F1 BC-NMR #4E (500/125 MHz,

CDCl3)
Table 1 'H- and 3C-NMR data for compound 1 (500/125
MHz, CDCl:)
A OH oc
1 2.04 (1H, m), 1.44 (1H, m) 39.4
2 2.49(2H,dd,J=8.7,6.3 Hz) 34.2
3 218.4
4 47.3
5 1.43 (1H, m) 54.4
6 2.03 (1H, m), 1.62 (1H, m) 19.4
7 1.81 (1H, m), 1.56 (1H, m) 26.7
8 43.4
9 1.21(1H,d, J = 8.6 Hz) 55.7
10 38.6
11 1.95 (1H, m), 1.05 (1H, m) 38.0
12 79.8
13 1.45 (2H, m) 41.0
14 1.48 (1H, m), 1.44 (1H, m) 213
15 2.11(1H,dd, J=7.6,3.7Hz), 1.45 (IH, m) 4038
16 1.45 (1H, m) 52.3
17 3.49 (1H, d, J =10.8 Hz), 69.9
3.41 (1H, d, J = 10.8 Hz)
18 1.02 (3H, s) 21.1
19 1.07 (3H,s) 274
20 1.08 (3H,s) 1738

s) WF 3 MHER FE 5. PC-NMR (125 MHz,
CDCly) % (& 1) B/R 20 M5, B35 6c218.4
(C-3) WIBEEIRIE S, 5c79.8 (C-12) H169.9 (C-17)
[REEIRE 5 LI 5c 27.4 (C-19). 21.1 (C-18) FlI
17.8 (C-20) MH (55 . 4546 HMBC. HSQC 1
'H-'H COSY #EzmidLaoni EhedtimfE B (&
2), HEMALEYD 1 N RE A

7£ HMBC it (B 2) th, H-17 (0n3.49,3.41) 5
C-12 (6c 79.8)~ C-16 (dc 52.3) F1 C-15 (6c 40.8) #H
K, B AT PLHENT C-16 £ 4%-CH,0H. H-11 (61 1.95)
F1H-16 (6u 1.45) 4355 C-12 (6¢79.8) #H=%, TiHH
C-12 #EH I, H-2 (0u2.49). H-1 (54 2.04, 1.44),
19-CH; (0u 1.07) A1 18-CH; (0u 1.02) ¥5 C-3 (dc
218.4) fEEAMRAE S, KW C-3 FFREEDR. L& L
FERE, WAV ISR E .

IS AEAALEE T A NOESY 1% (] 3) e
A1 AR . Z2R A s A/B SRR A TS
AT PLE S 4 1 H-5 F1 H-20 (C-10 £ £ H L)
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—'H-'H cosY

~— HMBC
2 &1 KEE 'H-'H COSY #1 HMBC #%
Fig.2 Key '"H-'H COSY and HMBC correlations of

compound 1

3 wEY 1 MEE NOESY %

Fig.3 Key NOESY correlations of compound 1
ML ENL R AE R 2 . 4 A/B A AH A, H-5
AL AR RSB R AE 0 1.00~2.00, 10-CH; %7 6
0.70~1.20; 4 A/B ¥ aii=X# &, B H-5 F1 10-
CH; AR, 28 a5 A E AR EUE 53 W
K6k, H-5 55 HILTE 62.50~3.00, 10-CH; 15
SHIFE 5 1.50~1.80. LAY 1 H "H-NMR i &
7~ H-5 BHLA06iF8 N 1.43, 10-CH; LA R
1.08, HdE A/B MR A E. Mok, BT 23
o E RIS, 13 C-8—C-15 5 C-12—C-
16 A fik 5 (1) 2 () B ) 2Ky € BA 1 ] — 0] o
NOESY i+ H-9 70515 H-18 F1 H-20 #H¢, FH
H-9.40a-CH; 5 10-CH; fEXA [ [A]—1ll . 55 4k, NOESY
Werh H-17 4355 H-5 A1 H-19 fF4%, £ HS 5
4B-CH3 FEM I [E] —{]. Zi& EIRME R, ALl —24
i€ A/B ¥5H1 B/C #3552 I A&, 1 H AR AT LA
5E C-16 F-CH,OH [z el A (& 3D,

TEAE YD 1 AR B () 264t B, ST
B J\IX 4 (Octant Rule) XiZAk &4 — 6 &
AT T, TUAHE C-5 AL ZEXT 8L . 7 ECD 1%
M (K4 A, ARElFRE (C-3) B n—n"RiEE
297 nm A2 A4 Cotton RN, 35 b mT BLAI T C-5 47

407
307

Ae/M 'em™)
|
>

200 I 3(;0 I 4I00
Anm
4 & 18 ECD EE
Fig. 4 ECD spectrum of compound 1

OECROR ARSI AR RIS & 52 S f =t/ WEREACP O 4]
RIHfi 52 N 55,85,98,10S,12R,16R, fir 4 N T ki T .

WEY 2. W OKAR, BRI 2
PGP, FoRHN 1 ML &Y. HR-
ESI-MS m/z: 353.186 9 [M+H]* (i+514 353.186 5
C21H24N,OsH), 43 F 3N C2iHuN203. 'H-NMR
(600 MHz, CD;OD) d: 7.13 (1H, d, J = 8.6 Hz, H-12),
6.80 (1H, d, J= 2.4 Hz, H-9), 6.65 (1H, dd, /= 8.6, 2.4
Hz, H-11), 5.54 (1H, q, J= 7.2 Hz, H-21), 4.32 (1H, d,
J =10.0 Hz, H-3), 4.08 (1H, dd, J=10.9, 6.1 Hz, H-
17a), 3.94 (1H, dd, J=10.9, 8.9 Hz, H-17b), 3.74 (1H,
m, H-23a), 3.66 (1H, d, J= 16.9 Hz, H-23b), 3.00 (1H,
t, J = 6.5 Hz, H-5), 2.67 (1H, d, J = 15.2 Hz, H-6a),
3.04 (1H, dd, J=15.2, 5.4 Hz, H-6b), 2.89 (1H, m, H-
15), 2.18 (1H, m, H-14a), 2.09 (1H, q, J = 7.7 Hz, H-
16), 2.03 (3H, s, H-19), 1.84 (1H, dt, J = 12.8, 3.1 Hz,
H-14b), 1.63 (3H, d,J= 6.8 Hz, H-20); '3C-NMR (100
MHz, CD;OD) &: 172.8 (C-18), 151.5 (C-10), 138.2
(C-2), 133.2 (C-22), 133.1 (C-13), 129.2 (C-8), 119.7
(C-21), 112.5 (C-11), 112.2 (C-12), 103.3 (C-7), 103.2
(C-9), 66.9 (C-17), 56.3 (C-23), 56.2 (C-5), 52.0 (C-3),
41.8 (C-16), 33.8 (C-14), 28.6 (C-15), 27.2 (C-6),
20.7 (C-19), 13.0 (C-20). iR 5 ki s 3
A=, HENZAA YR 17-CBAEARKE .

th&W 3. A (TR, Sk
G BRI ATE R, o HA TN EYENE
Y. ESI-MS m/z: 187 [M+H]", 4T3 CiiHioN20;
'H-NMR (400 MHz, CDCl;) 6: 9.77 (1H, brs, H-9),
7.47 (1H, d, J = 8.3 Hz, H-8), 7.60 (1H, d, J = 7.7 Hz,
H-5), 7.31 (1H, t, J=7.7 Hz, H-7), 7.15 (1H, t, J=7.5
Hz, H-6), 6.11 (1H, brs, H-2), 3.72 (2H, td, J = 7.0, 2.6
Hz, H-3),3.06 (2H, t, J=7.0 Hz, H-4); '*C-NMR (100
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MHz, CDCls) d: 163.4 (C-1), 137.5 (C-8a), 126.5 (C-
9a), 125.5 (C-4b), 125.3 (C-7), 120.5 (C-6), 120.4 (C-
5), 120.0 (C-4a), 112.7 (C-8), 42.4 (C-3), 21.0 (C-4).
L IREE 5 SRR TE Fe A — 02, HEMNEZ A YN
1,2,3,4-V0 - 1-58-B-HE M

WEY) 4: ToOHRY), BT 20
PEABPE A, FoRHN 1 N EYREILEY). ESI-
MS m/z: 351 [M+H]*, 2 73 C2iH2N203; 'H-NMR
(600 MHz, CD;OD) 6: 7.63 (1H, d, J = 8.0 Hz, H-9),
7.34 (1H, td, J = 7.6, 1.2 Hz, H-10), 7.47 (1H, td, J =
7.7,1.2 Hz, H-11), 7.62 (1H, d, J= 7.7 Hz, H-12), 5.54
(1H, g, J = 7.0 Hz, H-19), 5.00 (1H, d, J = 1.5 Hz, H-
17), 4.52 (1H, d, J = 10.4 Hz, H-3), 4.49 (1H, dt, J =
15.0,2.4 Hz, H-21a), 3.98 (1H, t,J= 5.2 Hz, H-5), 3.90
(1H, d, J=15.0 Hz, H-21b), 3.43 (1H, t, J= 5.3 Hz, H-
15),2.94 (1H, t,J= 6.4 Hz, H-16), 2.61 (1H, d,J=12.0
Hz, H-6a), 2.86 (1H, dd, J = 12.0, 4.5 Hz, H-6b), 2.54
(1H, dd, J = 14.5, 10.1 Hz, H-14a), 2.25 (1H, dd, J =
14.5, 5.3 Hz, H-14b), 1.74 (3H, d, J = 7.0 Hz, H-18);
BC-NMR (100 MHz, CD;OD) ¢: 180.3 (C-2), 171.7
(C-22), 156.7 (C-13), 136.5 (C-8), 132.6 (C-20), 130.3
(C-11), 127.8 (C-10), 125.5 (C-9), 122.1 (C-12), 120.9
(C-19), 77.7 (C-17), 74.6 (C-5), 73.9 (C-3), 70.4 (C-
21), 65.1 (C-7), 50.3 (C-16), 33.5 (C-6), 29.0 (C-14),
28.0 (C-15), 20.8 (C-23), 12.7 (C-18). k¥ 5
BRAE AR — B, HENLZA S LTI Na-
A,

WEY 5: BB, BRG] 2 IR
LB, PR | MEYENAEY) . ESI-MS
m/z: 335 [M+H]", 2> 2\ C21H2oN202; "H-NMR (400
MHz, CD;0D) d: 7.56 (1H, d, J = 7.6 Hz, H-9), 7.39
(1H, td, J = 7.6, 1.2 Hz, H-10), 7.27 (1H, td, J = 7.6,
1.2 Hz, H-11), 7.54 (1H, d, J= 7.6 Hz, H-12), 5.38 (1H,
q, J = 6.9 Hz, H-19), 5.04 (1H, d, J = 1.4 Hz, H-17),
420 (1H, dd,J=7.9, 3.1 Hz, H-3), 3.55~3.43 (2H, m,
H-21), 3.31 (1H, m, H-5), 3.29 (1H, m, H-15), 2.84
(1H, dd, J = 12.1, 4.8 Hz, H-6a), 1.67 (3H, d, J = 6.9
Hz, H-18), 1.59 (1H, d, J = 12.1 Hz, H-6b), 2.52 (1H,
t, J= 6.3 Hz, H-16), 2.16 (3H, s, H-23), 1.98 (2H, m,
H-14); 3C-NMR (150 MHz, CD;0D) d: 185.3 (C-2),
171.6 (C-22), 156.7 (C-13), 138.1 (C-20), 137.5 (C-8),
129.9 (C-11), 127.3 (C-10), 125.4 (C-9), 121.4 (C-12),
117.3 (C-19), 78.5 (C-17), 65.7 (C-7), 59.2 (C-3), 57.1

(C-5), 54.5 (C-21), 50.0 (C-16), 38.0 (C-6), 28.5 (C-15),
26.8 (C-14),20.9 (C-23), 13.0 (C-18). _FiR¥di 53k
FREFEA—FY, HENMNZA SV AE R -

WEY) 6: HEMAR, BB TR E I
LLEBBE A, PR ER | NMEVIEEY) . ESI-MS
m/z: 355 [M+H]", 2> 12\ C21H26N203; 'H-NMR (500
MHz, CDCls) 6: 7.80 (1H, s, -NH), 7.46 (1H, d, J= 7.8
Hz, H-9), 7.31 (1H, d, J = 7.8 Hz, H-12), 7.13 (1H, t,
J=17.3 Hz, H-11), 7.08 (1H, t, J= 7.3 Hz, H-10), 4.21
(1H, s, H-17), 3.81 (3H, s, H-23), 3.36 (1H, d, J=10.0
Hz, H-3), 3.21~3.06 (2H, m, H-14), 3.07 (1H, m, H-
5a), 3.04~2.84 (1H, m, H-6b), 2.96 (1H, m, H-21a),
2.84 (1H, m, H-21b), 2.74 (1H, m, H-6a), 2.63 (1H, m,
H-5b), 2.79~2.61 (1H, m, H-16), 2.36~2.20 (2H, m,
H-18a, 19b), 2.30 (1H, m, H-15), 2.02 (1H, m, H-20),
1.58~1.35 (2H, m, H-18b, 19a); '3C-NMR (125 MHz,
CDCl3) d: 175.8 (C-22), 136.1 (C-13), 127.5 (C-8),
121.6 (C-11), 119.6 (C-10), 118.3 (C-9), 110.9 (C-12),
108.5 (C-7), 67.1 (C-17), 61.4 (C-21), 60.0 (C-3), 53.1
(C-5), 52.5 (C-16), 52.1 (C-23), 40.9 (C-20), 36.8 (C-
15), 34.4 (C-14), 29.9 (C-18), 23.5 (C-19), 21.8 (C-6).
IR S SRR E B A S, AL SN
BT,

W& 7. Totadhdl (& FHE). ESI-MS m/z:
427 [M+H]", 4+ 3\ C30Hs00; '"H-NMR (500 MHz,
CDCl3) 0: 5.44 (1H, d, J = 6.3 Hz, H-6), 3.48 (1H, t,
J=2.8Hz, H-3), 2.35 (1H, d, J= 12.2 Hz, H-10), 2.26
(1H, ddd, J = 18.8, 5.7, 2.6 Hz, H-7a), 2.01 (1H, dd,
J=18.8,5.7 Hz, H-7b), 1.91 (1H, ddt, J=14.0, 4.1,2.3
Hz, H-2a), 1.78 (1H, m, H-22b), 1.69 (1H, m, H-2b),
1.67 (1H, m, H-21b), 1.62 (1H, m, H-12a), 1.59 (1H,
m, H-1b), 1.57 (1H, m, H-19), 1.49 (2H, m, H-16), 1.49
(1H, m, H-20), 1.48 (1H, m, H-8), 1.45 (1H, m, H-18),
1.44 (1H, m, H-21a), 1.42 (1H, m, H-1a), 1.36 (1H, m,
H-12b), 1.25 (2H, m, H-15), 1.25 (1H, m, H-22a), 1.13
(2H, m, H-11), 1.13 (3H, s, H-24), 1.05 (3H, s, H-23),
0.93 (3H, s, H-28), 0.91 (3H, d, J = 6.0 Hz, H-30), 0.90
(3H, s, H-25), 0.89 (3H, s, H-27), 0.87 (3H, d, J = 6.8
Hz, H-29), 0.80 (3H, s, H-26); '*C-NMR (125 MHz,
CDCl;) d: 140.8 (C-5), 121.7 (C-6), 76.8 (C-3), 54.6
(C-18), 48.4 (C-19), 44.7 (C-8), 42.6 (C-22), 41.5 (C-
4), 40.1 (C-17), 39.8 (C-14), 39.4 (C-13), 37.4 (C-10),
36.1 (C-20), 34.7 (C-9), 33.5 (C-28), 32.8 (C-16), 30.9
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(C-12), 30.8 (C-11), 29.5 (C-15), 29.0 (C-25), 28.9 (C-
2), 28.0 (C-21), 27.4 (C-23), 25.6 (C-24), 23.6 (C-30),
22.8 (C-7), 21.5 (C-29), 21.0 (C-1), 16.9 (C-27), 15.5
(C-26). IR 5 Ok IE FE A — S0, HEM 1%
WEP NI EHTEE .

b &) 8: # 0k K . ESI-MS m/z: 321 [M+H]*,
73720 CH3203: 'H-NMR (600 MHz, CDCl3) J: 3.58
(1H, d, J=11.0 Hz, H-17a), 3.44 (1H, d, J= 11.0 Hz,
H-17b), 2.58 (1H, ddd, J = 16.0, 12.3, 6.5 Hz, H-2a),
2.34 (1H, ddd, J=16.0, 6.5, 3.2 Hz, H-2b), 2.06~1.99
(1H, m, H-11a), 1.91~1.80 (3H, m, H-1a, 12, 14a),
1.62 (1H, m, H-13a), 1.51 (1H, m, H-13b), 1.46 (2H,
m, H-6), 1.41 (1H, m, H-7a), 1.37 (1H, m, H-1b), 1.33
(1H, m, H-9), 1.31 (1H, dd, J=12.0, 2.3 Hz, H-5), 1.24
(2H, m, H-11b, 15a), 1.18 (1H, m, H-7b), 1.12 (1H, m,
H-15b), 1.11 (3H, s, H-18), 1.04 (3H, s, H-19), 1.08
(3H, s, H-20), 0.82 (1H, td, J= 12.5, 6.4 Hz, H-14b);
3C-NMR (100 MHz, CDCl3) 6: 217.5 (C-3), 74.2 (C-
16), 69.2 (C-17), 55.8 (C-5), 52.7 (C-9), 51.0 (C-15),
47.8 (C-4), 38.9 (C-8), 38.2 (C-13), 37.4 (C-7), 34.2 (C-
1), 33.1 (C-10), 32.3 (C-14), 27.3 (C-2), 26.3 (C-18),
23.4 (C-12), 23.1 (C-6), 21.7 (C-19), 19.8 (C-11), 13.6
(C-20). FiR%URE 5 SOl E F A —F 07, HEWZ
BN ent-16,17-—$2 3] 5 J5z-3- i .

32 mEER

KHAMERHRBRENXNEY) 1~4 A1 8 1)
PrEETE, LABSERE (C albicans CMCC98001)
FIB I FZ B (A, niger R330) NIREHR, KIAZMG
NFEPERTIR, ZER R 2, LAY 1 Al 8 XA
BA e MEER, MIC E2 %8 125, 6.25
ug/mL.

4 e
SRR R A B 3RAS 1 ASET ) itk &
=2 WEYMREEME (n=3)
Table 2 Antifungal activities of compounds (n = 3)

MIC/(ug-mL™)

a=x/ X .
C. Albicans CMCC98001 A. Niger R330
1 50.0 125
2 50.0 50.0
3 50.0 >50.0
4 50.0 25.0
8 50.0 6.25
R 125 6.25

P alstomanoid A VLK 7 ALY, CRILGY)

30 7 N8 S E RIS L R T B E

WE 2~6 WIS ED, (LEW 1. THRI8 N

R [EAEERE, 7P 2 > ik

A 1 AN 8 Tapoxt R i B v B 17— R P A

Witk. EIRWFFEREE— D5 1 MM R

IR, SEONZAEY S I RO RS BT K S R R

BT S U .

JEE, AW FMEAE € RIRYE. H AT
TS TEECE £ 2R RSN S, a1 0 8 [k
WHTHEBERCR . AT 8 LB R e A,
YERNLEIA FRR AR T S5 8200 50 ) DLl Seid 1t
WEDIT e SAEI S RO R TT, IRR LK
PERAE AL, DU IR BOF 25 T A 4R 3 4
T F) S A0 A A o
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[Tt  EXAF]

c HEEANE o

BER, BEESG, AATEARGERPES, BFRGOR—RARR IR, HErrmasg, @F

WERE

X% R Passiflora edulis Sims, #6485 %, ¥RBHEE, #5648, &
FEEHM O ELERELTREAMY, R—HFAKE, HRITZLE" GEAL,
AR, FEL PTG, AARN RS, GMIR T, REBHL, BHR
B, MEA, L RE, MBI REEIR, AT BERABRSFAR B
FEREASLGIR-R, BARK, —RAZTAZS 10~12cm, AEH
GeRwmitF e, CHIRAMRBIETHI, b EMEEARTER, XA
MR BN TR &R R, LEREHRBATRN, BRRLGLELY,
BORORE, PREAKR SAAEY, AR YT R R AkEEEF A, RSB
T 094 3%,

MERERBFREAG AR, ARLELS AARXEAEFK, LR

THEARSTEGEL M, RIETARAFTREAFTRESG A REK,

HRRH, AR
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