
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 22 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454007

Annonaceous Acetogenins of the Seeds from Annona Muricata
De-Yu Lia; Jing-Guang Yua; Jiu-Xiang Zhua; Dong-Lei Yua; Xiu-Zhen Luoa; Lan Suna; Shi-Lin Yanga

a Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, China

To cite this Article Li, De-Yu , Yu, Jing-Guang , Zhu, Jiu-Xiang , Yu, Dong-Lei , Luo, Xiu-Zhen , Sun, Lan and Yang, Shi-
Lin(2001) 'Annonaceous Acetogenins of the Seeds from Annona Muricata', Journal of Asian Natural Products Research,
3: 4, 267 — 276
To link to this Article: DOI: 10.1080/10286020108040366
URL: http://dx.doi.org/10.1080/10286020108040366

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020108040366
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JANPR, Vul. 3, pp. 261-276 
Reprints available directly from the publishcr 
Photocopying permitted by license only 

C 2001 OPA (Overseas Publishers Association) N.V. 
Published by license under 

the Harwood Academic Publishers imprint, 
part of Gordon and Breach Publishing, 

a member of the Taylor & Francis Group. 

ANNONACEOUS 
ACETOGENINS OF THE SEEDS 
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LAN SUN and SHI-LIN YANG 

Institute of Medicinul Plunt Development, Chinese Academy of’ Medical 
Sciences and Peking Union Medical College, Beijing 100094, China 

(Received 13 June 2000; In fina1,form I 1  July 2000) 

Muricatenol (1) is a new C37 non-THF ring acetogenin with four hydroxyls and one isolated 
double bond in the long aliphatic chain. 2,4-cis-Gigantetrocinone (2) and 2,4-trans- 
gigantetrocinone (3) have been isolated as their acetates by preparative TLC. 2,4-trans- 
Isoannonacin- 10-one (4) and 2,4-trans-isoaiinonacin (5)  have been isolated as only 
2,4-trans-form for the first time (no cis-form). Also four known acetogenins, gigantetrocin-A 
(6), gigantetrocin-B (71, annomontacin (8), gigantetronenin (9) and a mixture of N-fatty acyl 
tryptamines have been isolated (10). Their structures have been established on the basis of 
spectral analyses. The CHC13 fraction of the seeds showed strong antitumor activities. 

Keywarh: Annona muricata; Annonaceae; Acetogenins; Muricatenol; 2,4-cis-gigantetrocinone; 
2,4-trans-gigantetrocinone; 2,4-rrans-isoannonacin-lO-one; 2,4-trans-isoannonacin; Antitumor 
activities 

INTRODUCTION 

Annonaceous acetogenins (polyketides) are a group of extensively in- 
vestigated natural compounds possessing antitumor, antiparasitic and 
pesticidal activities. Over 350 acetogenins have been isolated and most of 
them have one to three tetrahydrofuran (THF) rings, several hydroxyls and 
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a terminal ?-lactone ring. As part of our investigation of the title species, we 
have reported four new C35 acetogenins: muricatalin [ 11, inuricatalicin [2] ,  
annonacin B [3].  murihexol [4] and four known compounds: annonacin, 
annonacin A, annonacin-l0-one [3] and donhexocin [4]. Now we wish to 
report the isolation of a new C37 non-THF acetogenin: muricatenol (l) ,  a5 
well as 2.4-cis-gigantetrocinone (2), 2,4-truns-gigantetrocinone (3), 2,4-~run,\- 
isoannonacin- 1 O-one (4), 2,4-trans-isoannoiiac1n (5)  (4, 5 are only 2,4-lrms 
form, not a mixture of 2,4-cis and trans form), gigantetrocin A (6). 
gigantetrocin B (7), annomontacin (S), gigantetronenin (9) and a mixture of 
N-fatty acyl tryptamies (10). The CHC13 fraction of the seeds showed strong 
antitumor activities. 

RESULTS AND DISCUSSION 

Muricatenol (1) was isolated as white crystals, mp 50 -53°C. The 
molecular formula was established to be C3,HhX06 from the HRFAB- 
MS (m/z 609.4993 [M+H]+ ,  calcd. 609.5076). It showed IR absorption 
bands at 3400 (OH) and 1745 cm-'  (C=O), 'H NMR signals at h 7.19 
(IH, d, J =  1.4Hz), 5.07 ( lH,  qd, J=7.0,  1.4Hz) and 1.44 (3H, d, 
J=7.0Hz) and "C NMR signals at rS 174.60 (C=O), 151.88, 131.05 
(C=O), 78.02 (C-0) and 19.11 (CH,). These data supported the 
presence of an a$-unsaturated ?-methyl y-lactone moiety in an 
annonacin-type acetogenin [S]. Compound 1 exhibited five carbon signals 
of (C-0) bonds in the 13C: NMR spectrum and five proton signals of 
(H-C-0) bonds in the 'H NMR spectrum. These included the signals of 
the lactone moiety at 6 78.02 and S 5.07, four signals of hydroxylated 
methines at 6 69.93, 71.84, 74.18 and 74.48, S 3.85 (IH), 3.59 (1H) and 
3.43 (2H) respectively. The non-equivalent signals of H-3a and H-3b at E 
2.41 (IH, &It, . I =  14.0, 8.0, 1.4Hz) and 2.54 (IH, ddt, J =  14.0. 4.4, 1.4Hz) 
in 'H NMR suggested the presence of C4-OH [5] .  Lack of signals in the 6 
79.00 -82.00 region of 13C NMR strongly indicated the absence of any 
'THF ring in the molecule. 'H NMR signals at (I 5.42 (IH, dt ,  J =  11.0, 
7.0 Hz), 5.37 ( I  H. dt, J =  11.0, 7.0 Hz) and NMR signals at 6 I31 .05, 
128.84 supported the presence of an isolated double bond in 1 (Tab. I). 
The diagnostic EI fragment ions in the mass spectrum and HRMS 
analyses showcd that the hydroxyls were located at C-10 (241 -+ 

223 - 209,  C-18 (337 ----f 319 + 301) and (271 + 253 + 235) and the 
isolated double bond was between thcm. 'H NMR signals at 6 3.43 
(2H,m) and "C NMR signals at 6 74.18, 74.48 showed the presence of 
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SEEDS FROM ANNONA MURICATA 269 

TABLE 1 'H (500MHz) and I3C (125 MHz) NMR spectral data 
for muricatenol (1) in CDC13 

CIH 33c ' H  (J in Hz)  

1 
2 
3a 
3b 
4 
10 
14 
15 
18 
19 
34 
35 
36 
37 
CH2# 

174.60 
131.05 
33.11 

69.93 
71.84 

131.01 
128.84 
74.48 
74.18 
14.12 

151.88 
78.02 
19.11 

22-37 

- 

- 

2.41 ddt (15.0, 8.0, 1.4) 
2.54 ddt (15.0, 4.4, 1.4) 

3.85m 
3.59 m 

5.42 dt (1 1.0, 7.0) 
5.37 dt (1 1.0, 7.0) 

3.43 m 
3.43 m 

0.88 t (7.0) 
7.19 d(1.4) 

5.07 yd (7.0, 1.4) 
1.44 d (7.0) 
1.26- 1.65 m 

'These included signals of carbons and protons at C-5 to '2-9, C-1 1 to C-13, 
C-16 to C-17, and C-20 to C-33. 

HO OH 

FIGURE 1 Structure of muricatenol (1) 
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FIGURE 2 Diagnostic fragment ions of muricatenol (1). 
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'TABLE I1 High resolution tnass spectral data and 
elemental compositions of muricatenol (1) 

< I ,  

FIGLIRE 3 Structures of 2.4-cir-gigantetrocinone (2, R = H and its acetate 2a, R = Ac)  

F I G U R E  4 Structures of 2,3-trtriis-gigantetrocinone (3 .  R H )  and its acetate (3a. R A c )  

0 
K 0 0 

.3 5 2 !O 1 2  

ti 1 H 

I l , , l i!  
OH OH 

FIGURE 5 
isoannonacin (5) .  

Slructiire, or 4. 5 .  R ~ 0: 2,4-trcms-isoannonacin-10-one (4). R = O H .  2 .4 - i ron .~  

vicinal hydroxyls in 1 [4]. According to the HRMS data, they should be 
located at C-18iC-19. The 13C NMR and 'H NMR signals at 5 74.48, 
74;18 and 6 3.43 (2H) indicated the vicinal diol at C-18iC-19 must be in 
fhrro configuration. The diagnostic ions in the EI-MS spectrum suggested 
that the double bond should be located at C-14/C-lS (339 +321 4 303 
and 269 4 25 I - 233, double bonds often had [j-homolysis). Thc ' H N M R 
signals at h 5.42 (IH. dr. J =  11.0, 7.0Hz) and 5.37 (1H. dt, J =  11.0), 
indicated that the double bond at C-14jC-I5 must be in the cis Form 
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H 

FIGURE 6 Structures of N-fatty acyl tryptamines (10). R = C14H39, C2,H43, C23H47, C24H49. 

CZSHSI, C27H55. 

(Fig. 2, Tab. 11). From all these data, 1 was established to have four 
hydroxyls, located at C-4, C-10, C-18 and C-19 respectively and the one 
isolated double bond located at C-14/C-15. 1 is a new compound and 
named muricatenol. 

Gigantetrocinones (2 and 3) have been reported as a mixture of cis 
and trans isoacetogenins [6] (Figs. 3 and 4), we isolated their acetates 
by preparative TLC: the pure acetates of 2,4-cis-gigantetrocinone (2a) and 
2,4-trans-gigantetrocinone (3a) for the first time. 'H and 13C NMR data 
of 2, 3, 2a and 3a are in Table 111. 

Isoannonacin- 10-one and isoannonacin have been isolated as 2,4-cis/trans 
mixture [7]. We got only their pure 2,4-trans form: 2,4-trans-isoannonacin- 
10-one (4) and 2,4-trans-isoannonacin (5) by ordinary isolation processes 
(Fig. 5, Tab. IV). 

Four known acetogenins have been isolated: gigantetrocin-A (6), 
gigantetrocin-B (7), annomontacin (8), gigantetronenin (9). 

A series of N-fatty tryptamines [8] have been isolated from Annona 
retiulata, we isolated a similar mixture of six compounds (10) from A .  
muricata as shown in Figure 6. 

Bioactivity test of the CHC13 fraction showed antitumor activities, EDSO 
(pgiml): KB (nasopharyngeal carcinoma): 9.9; HCT-8 (colon adenocarci- 
noma): < 0.1; Be1 (hepatoma cell lines): < 0.1 and A-549 (human lung 
carcinoma): < 0.1. 

EXPERIMENTAL SECTION 

General Experimental Procedures 

Melting points were determined on a FISHER-JOHNS melting point 
apparatus and are uncorrected. The IR spectra were recorded on a 
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Perkin-Elmer 9836 IR spectrometer. NMR spectra were run on a INOVA 
500 (500 MHz for 'H and 125 MHz for ''C) spectrometer. FAB-MS mere 
taken on a Autospec-UltimaETOF instrument. EIMS on a V G  ZAB-l f  
instrument TLC was performed on silica gel GF and gel H (5-7pm). 
Separation and purification were performed by column chromatography on 
silica gel (120 180mesh). HPLC were performed on a WATERS-600 
HPLC apparatus. The column is PHENOMENEX HYPER 8 p, (C18120A, 
250 x 10.0 mm, 8 p). 

Plant Material 

The seeds of Avzrzorzn nzuricnta L. were collected in August, 1996 from 
Hainan Island, The People's Republic of China. A voucher specimen was 
identified by Prof. W. Y. Lian and deposited in thc Institute of Medicinal 
Plant Development, Chinese Academy of Medical Sciences and Peking 
CJnion Medical College. Beijing. 

Extraction and Isolation 

Powdered seeds (4.2 Kg) were exhaustively defatted with hexane and 
percolated with 95% EtOH at room temperature to give brown extract 
(420g), which was partitioned between H 2 0  and CHC13 giving a CHC13 
soluble extract (320 g). Further purification of this fraction was taken by 
repeated chromatography over silica gel (gradients of CHCl3 -MeOH and 
hexane-EtOAc-MeOH) and gave 2/3 (35 mg), 4 (20 mg), 5 (20 nig) and 10 
(20 mg). 1 (7 nig), 6 ( 1  5 mg), 7 ( I  5 mg), 8 ( 1  5 mg) and 9 (14 mg) were prepared 
by HPLCiMeOH - H 2 0  (80 : 20). Acetylation of 2; 3, 4 and 5 were carried 
out with Ac20-pyridine and yielded 2a/3a, 4a and 5a respectively. 2a and 3a 
were separated by preparative TLC/CHC13 - MeOH (9.5 : 5). 

hfuricatenol ( I )  

White powdcr. nip 50-51°C. IR vkf:(cni I): 3300, 1735. HRFAR-MS: I H ; :  

609.4993 [M+H]+ (Calcd. 609.5076), EIMS and HREIMS: Figure 2 and 
Table 11, 'H and I3C NMK: Table I 

2,iC-cis-Gi~untetroc.inonc. ( 2 )  and 2,4-trans-gigantetrocinone ( 3 )  

White crystals, mp 69 - 70°C. FAB-MS: niiz 597 [M + HI', EIMS: / P I / :  ( O / O )  

369 ( I I ) ,  351 (19), 333 (17), 281 (67), 257 ( l ) ,  239 (30), 221 (7) .  197 ( 7 ) ,  
141 (7). 'H and NMR of 2, 3; 'H NMR of their acetates 2a, 3a. 
Table 111. 
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2,4-trans-Zsoannonacin-l0-one ( 4 )  

White crystals, mp 106- 107°C. FAB-MS: mjz 617 [M+Na]+, EIMS: mjz 

181 (7), 169 (8), 141 (12), 'H and 13C NMR: Table IV. 
(Yo) 377 (12), 359 (26), 325 (33), 307 (54), 289 (62), 239 (23), 221 (53), 199 (7), 

2,4-trans-Zsoannonacin ( 5 )  

White crystals, mp 93-94°C. FAB-MS: m/z 596 [MI+, EIMS: m/z (%) 
379 (7), 361 (39), 327 (l), 309 (loo), 291 (52), 241 (18), 223 (5j, 199 (2), 
181 (2), 169 (3), 141 (5), 'H and I3C NMR: Table IV. 

Gigantetrocin- A (6) 

White crystals, mp 67-70°C. FAB-MS: mjz 620 [M+Na+H]+,  EIMS: mjz 
( O h )  351 (lo), 333 (13), 315 (7), 281 (42), 263 (9), 239 (25), 221 (lo), 197 (9), 
141 (7j, 123 (11). NMR data were identical with Ref. [9]. 

Gigantetrocin-B (7)  

White crystals, mp 67-70°C. FAB-MS: mjz 620 [M+Na+H]+,  EIMS: m/z 
(%) 351 (lo), 333 (13), 315 (7), 281 (42), 263 (9), 239 (25), 221 (lo), 197 (9), 
141 (7), 123 (1 1). NMR data were identical with Ref. [9]. 

Annonamontacin (8)  

White crystals, mp 64-66°C. EIMS: mlz (%) 592 [MI', 425 (l), 407 (3j, 
389 (19), 371 (16), 355 (12), 337 (loo), 319 (60), 301 (15), 269 (14), 251 (8), 
241 (16), 223 (26), 205 (15), 199 (4), 181 (6), 141 (20), 123 (20). NMR data 
were identical with Ref. [lo]. 

Gigantetronenin (9) 

White crystals, mp 45-47". FAB-MS: mjz 623 [M+H]+, ETMS: mjz (Yo) 
369 (2), 351 (38), 339 (l), 333 (24), 321 (lo), 315 (12), 311(3), 303 (3), 293 (3), 
283 (9), 275 (3) ,  265 (2), 253 (4), 247 (2), 239 (loo), 235 (3, 221 (13), 209 (3), 
141 (12), 123 (18). NMR data were identical with Ref. [Ill. 

N-Fatty Acyl Trytamines (10) 

Yellow crystals mp 114-116°C. FAB-MS: mjz 566 (Mft,R = C27Hjg), 

538 (Mt ,R  = C25H51), 524 (Ml,R = C24H49), 510 (M4f,R = C23H47), 
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482 (Mr ,  R = C?lH43), 453 (M6+.K = ClgHy,), EI-MS: P Z / Z  (Yo) 396 (7), 
382 ( 3 ) ,  368 (18). 354 ( 2 ) ,  143 (loo), 130 (14). ‘H and I3C NMR data were 
identical with Ref. [8]. 
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