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Abstract — Most Annonaceous acetogenins are potently bioactive and offer exciting
potential as new antitumor, pesticidal and other bioactivites. The major mode of
action of the acetogenin is inhibition of electron transport in the mitochodria. Two
known cytotoxic ketolactone Annonaceous acetogenins, (2.4-cis)-isoannonacin
(compound 1) and (2,4-trans)-isoannonacin (compound 2), have been isolated from
Asimina triloba (Annonaceae) by bioactivity directed fractionation. The structures
were characterized on the basis of chemical and spectral data. Compounds 1 and
2, which are known but are first isolated from the seeds of this species, were ob-
tained. In brine shrimp lethality test (BST), 1 and 2 exhibited cytotoxicity.

Key words — Annonaceous acetogenin; Asimina triloba: 2,4-cis- and trans-isoan-
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Fig. 1. Structures of the acetogenins 1 and 2, and
related compounds.
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Seeds of Asimina triloba (6kg)

|
9% EtOH solubles (F001, 2kg)

BST : LCs = 248 pg/uk
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|
Marc

CH:Clz and H:O (1:1)

f
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Insoluble Interface

= 819x107" ug/me (FO04)

Partition between 90% MeOH
and hexane (1:1)

[
90% MeOH solubles (F005, 600g)
BST : LCs = 142X 107" pg/me

Open column separation

Fraction | Weight (g) | LCsy (ug/ml)
Fi 7955 2.96X 10
Fe 216.93 443
F3 54.84 1.30
Fu 6.13 6.85 %10
Fs 49.15 149x107!
Fe 21.50 228x10"
F 1520 411
Fs 23.34 1.38x10"
Fo 12.99 1.86x10"
Fio 14.05 437%x10
Fu 3.90 6.12
Fi 2.04 1.02X10
Fis 13.19 1.06X10

Hexane s;|lubles (F006)
BST : LCs = 105X 107 ge/md

open column
chromatography and
>

* Two acetogenins
+ 2,A~cis-isvannonacin

HPLC separation + 2,4-trans-isoannonacin

Scheme L Fractionation and separation procedures of the compounds from Asimina triloba seeds.

F{(F005, 600 g)# hexane 7F&-4 £ (F006, 1.1
kg)e 2 ek F005 600 g& Hexane-CHCI,
(gradient)® CHCl;-MeOH (gradient) &0 2
Si0, column chromatoghphy S 4Alsted F ol
A Fpe 2 Wil 71 2olA Fy 23.34 g& CHCl-
MeOH(gradient) €422 Si0, column chro-
matographyE 33 AAlg ¥ oldle] 2He=m
HPLCE &t 3E 13} 28 Zhz} Egjaisint.
HPLC & column& pBondapak C5(19x300

mm, 3.9%300 mm)< AZ7]= UV detector(230
nm)E AHSI T o] B4 e 2 CHyCN-H,0(85:
15), CH,CN-H,0(75:25), CH3yCN-H,O(gradient)
£ A3l e, §42 uBondapak C5(3.9% 300
mm) ¥ %% 1 ml/min., uBondapak Ci5(19%
300 mm) ¢ A%+ 10 ml/min. .8 AA e ch

B2 1-mp 95.0~96.0C: [a)P+20%(c=
0.07%, CHCly): Ana(loge) 205.20(3.8); IR v
em™: 3414(0H), 1752(C=0 of a.p-unsaturated
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Table L. 'H-NMR spectral data of 1, la. 2 and 2a
(CDClL,, 9).

'H-NMR (300 MHz)

No.
1 la 2 2a

1 - -_ - —_

2 3.05m 3.06m 3.02m 3.01m
3a 141m 1.40m 1.9m 1.99m
3b 2.60m 2.65m 2.20m 2.20m
4 4.39m 4.39m 454m 4.54m
5a 1.58m 1.57Tm 1.41m 1.57m
5b 1.69m 1.68m 1.58m 1.68m
6~9 11~16m 11~16m 11~16m 1.1~1.6m

10 3.59m 4.84m 3.59m 4.84m
11~14 1.1~16m 11~16m 11~16m 1.1~1.6m

15 341m 4.84m 3.41m 4.84m
16 3.80m 3.96m 3.80m 3.96m
17a 1.70m 1.56m 1.70m 1.56m
17b 1.98m 1.96m 1.98m 1.96m
18a 1.70m 1.56m 1.70m 1.56m
18b 1.98m 1.96m 1.98m 1.96m
19 3.80m 3.96m 3.80m 3.96m
20 3.41m 4.84m 341m 4.84m

21~31 11~16m 1.1~16m 11~16m 1.1~1.6m

32 0.88t 0.88t 0.88t 0.88t
33a 2.61lm 2.65m 2.68m 2.65m
33b 3.12m 3.06m 3.04m 3.0lm

34 - - — —

35 219s 220s 2.19s 2.20s

10~OAc 2048 2.04s
15-0AC 210s 2.10s
20~OAc 207s 2.07s
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¥lactone): El-Mass(m/2): Fig. 2: 'H-NMR(300
MHz, CDCl,) 8: Table 1.

B2 2-mp 95.0~96.0T: (aJF+20%c=
0.07%, CHCL): A (loge) 205.20(3.8): IR vEE:
em™: 3414(0H), 1752(C=0 of o,B-unsaturated
¥lactone): El-Mass(mm/2): Fig. 2: 'H-NMR(300
MHz, CDCly) 8: Table I.

518t2 11} 29| acetate A -31E4E 13
2% Z7+e] vialel 2 mg¥ ¥ 3 methylene chlo-
ride 1mlell °l3 anhydrous pyridine 2
drop# acetic anhydride 2 drop< 713t A&
ol A &5 R8I SFE 1as} 2aE ST

3812 1a-EI-MS(m/2): Fig. 2: 'H-NMR(300
MHz, CDCly) &: Table 1.

3EE 2a-E-MS(m/%): Fig. 2; 'H-NMR(300
MHz, CDCly) &: Table .

sate 13t 22| TMSI RER™ -83=E 19 28
Z}z+o] viale] 10 pg® ¥ 3 vacuum dessica-
toroll A 24417 AZAIZIY. A2A1Z] sampleel
0.2 ul pyridine®} 2 pl N,O-bis-(trimethylsilyD-
acetamide(BSA)E 7I8la A2olM BAE AE
A sl B3R 1b9} 2bs AT

31812 1b-EI-MS(m/2): Fig. 2.

(CHy)4
I'4
i OR 0
R
r | EMGen/ Ty c | o E F l G
M(TMSi)s
H | 59 578@), | 141 | 241, | 355, 337(a), | 327, 309(a), | 269, | 397, 379a), | 199,
560(a), 542(a) 223(a) 319(a) 291(a) 251(a) 361(a) 181(a)
Ac | 722 662(b) | 141 | 283, | 439, 379(b), | 411, 35L(k), | 311, | 481, 421(b), | 241,
602(b), 542(b) 223(b) | 319(b) 201(b) | 251() | 361(b) | 181(H)
TMSi | 812, 722(c), | 141 | 313, | 499, 409(c), | 471, 381(c), | 341, |54, 451(c), | 271,
Ez(c), 542(c) 223(c) | 319(c) W) | 25Ue) | 36l | 1810

Fig. 2. Diagnostic EI-MS fragmentation of compounds 1 and 2 and their triacetate and tri-TMSi deri-
vatives. (a) * loss of HyO(m/z 18): (b) : loss of HOAc{m/z 60); (c) : loss of TMSi-OH (m/Zz 90).
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#1812 2b-EI-MS(m/2): Fig. 2.
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goll SR hydroxyl 717} 2%%¥ methine
proton 83.40 ¥l Uehti, erythro form
4 7Z2de 'H-NMReA THF 2l Q331 hy-
droxyl 717} 2%¥ methine proton< 33.80
o] Yehdtt? olAe® C-15/C-16% C-19/C-209)
relative stereochemistry® #13 A7 SFE
12] 'H-NMR spectrumel| 4] 834114 2782] pro-
ton peakE &0 2H threo form 9-& U3t
%ot THF €9 relative stereochemistry® 'H-
NMR spectrumelX THF £} frans form 2 73
% 82.00 F29] peaket 81.65 ¥2 peak’t Wl
Aoz Jep X9l cis from 4 A& §1.90~
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2.05 Atolell broadstAl peakst vieEhdch ¥
&% 12} 'H-NMR spectrumiA 81.981A4 (H-
17b/H-18b) ¢+ §1.70(H-17a/H-18a)<lx9] A4
ol peakZ &elgte 24 THF &2 relative stereo-
chemistry® trans form $1< 21T 99
ATzA C-15904 €20 7HA9] THF & F9¢9)
relative stereochemistry® =X threo/trans/
threo 7Z& 71X}, o] Ao} 47| vl
oA B8R 12 (2,4-cis)-isoannonacin® Y&
g - TR A

BHEE 28 WAl BAd Ay or AJY. 57
B 2a°] EI-MS spectrumelX m/z 722 2b2]
EI-MS spectrumeilAl m/Zz 8129141 242+e] mole-
cular ion peakE #1&tAtHFig. 2). e 29
"H-NMR spectrumeliA] 84.54 (H-4), $3.02 (H-
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7121¢] 574¢] protone] 2aZ acetyl 3+ ol w2t
371¢] protone] 1.35 ppm = downfield shift
g Ao = o} o] 33HE-2 3712] OH 719 mono-
THF $o] A8l & #1E & sl 3=
2°] 'H-NMR spectrumellA] §3.59¢] &1+9} multi-
plet proton¥ 2a¢] EI-MS spectrumlX m/z
2839+ 2b9) EI-MS spectrumelX m/z 3139
peakZHE C-108<] OH 7|7} 2%4 A& &
& 4 Jtt 23HE 2a9 2b] EI-MS spectrum
o 2¥E Yuix] OH 719 THF &9 9 & &A%
A7 OH 7)& C-15, C-200] X8}, THF &<l
HRE C-1651 C-19 Aloldll AXEIAT. OH 719
THF & A}e]€] relative stereochemistry< 3+3
£ 29] 'H-NMR spectrumeil*] 83.41¢1A1 271
proton peakZ #R1He2M threo form Y& &
o18lggv}. THF 3¢ relative stereochemistry=
313HE 2] 'H-NMR spectrumdiA 819814 (H-
17b/H-18b) ¢}k §1.70 (H-17a/H-18a)141 ] tiA A
9l peakZ #¢lghe@x THF £ relative stereo-
chemistry¥ trans form 9% B33}, 4
Az2zA C-15904 C-20 74X THF & 399
relative stereochemistrys= threo/trans/threo
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