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Abstract

Four ent-kaurane diterpenoids, annoglabasin E (1), annonaglabasin B (2), 19-nor-ent-kauran-4o.-0l-17-oic acid (3),
and paniculoside 1V (4) were isolated from the methanol extract of the Annona glabra fruits by various
chromatographic experiments. Their structures were characterized by 1D- and 2D-NMR spectra and ESI-MS, as well as
in comparison with those reported in the literature. Among these compounds, 4 has been isolated from the genus

Annona for the first time.
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1. MO PAU

Cay na bién co tén khoa hoc 1a Annona glabra
L., thuoc ho Na (Annonaceae). Pay la loai cay nhiét
d6i phan bd cha yéu ¢ chau My va Pong Nam A va
& Viét Nam cdy chi yéu moc rai ric & cac ving ven
bién. Theo kinh nghiém dén gian qua na bién duoc
sir dung dé diéu tri bénh khi hu (huyét trang) 0 phu
nit, hat thuong ding dé diéu tri tiéu chay, kiét 1j va
thubc sat tring [1]. Cac nghién ctru vé thanh phan
hoa hoc ctia ciy na bién cho biét sy c6 mit cua cac
nhom chat nhu acetogenin [2], ent-kaurane [3-6],
peptide [7] va alkaloid [8]. Thém vao d6, mot s6 hop
chat tir loai na bién da dwoc phat hién co kha ning
diét té bao ung thu [6-10] va diét ki sinh tring s6t rét
Plasmodium sp [9]. Bai bao nay thong bao két qua
phan 1ap va xac dinh cdu trac cta bén hop chit
thugc khung kaurane, annoglabasin E (1),
annonaglabasin B (2), 19-nor-ent-kauran-4a.-ol-17-
oic acid (3) va paniculoside IV (4) tir dich chiét
metanol cua qua cy na bién.

2. THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Miu thye vt
Mau qua cdy na bién Annona glabra L. dugc thu

hai vao thang 5 ndm 2013 tai thanh phé H6 Chi Minh.
Tén khoa hoc dugc TS. Bui Van Thanh, Vién Sinh

thai va Tai nguyén sinh vat giam dinh. Mau tiéu ban
(AG1605) dugc Iwu trir tai Vién Hoa sinh bién, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Hoa chét, thiét bi

Sdc ky 16p mong (TLC): Thuc hién trén ban
mong trang san DC-Alufolien 60 F254 (Merck
1,05715), RP18 F254s (Merck); phat hién chat bang
den tir ngoai ¢ hai budc séng 254 nm va 365 nm
hodc dung thudc thir 1a dung dich H,SO, 10 % duoc
phun déu 1én ban mong, siy kho rdi ho ndng tir tir
dén khi hién mau.

Sdc ky ot (CC): Puge tién hanh voi chat hap
phu 1a Silica gel pha thuong va pha dao hoac Diaion
HP-20. Silica gel pha thuong c6 c¢& hat la 0,040-
0,063 mm (240-430 mesh). Silica gel pha dado YMC
(30-50 pm, Fuji Silysia Chemical Ltd.).

Phé céng hwong tir hat nhdn (NMR): Do trén
may Bruker AM500 cia Vién Hoéa hoc, Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam.

Phé khoi liong (ESI-MS): Do trén may Agilent
1100 ctia Vién Hoa sinh bién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

2.3. Phan lap cac hop chit
Qua loai na bién A. glabra duoc thai nho, phoi

kho, nghién min thu dugc 4,0 kg bot kho. Bot nay
dugc ngadm chiét vdi metanol (3 lan x 5 lit) bang
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thiét bi chiét siéu am (¢ 50 °C, m01 lan 1 glo) Cac
dich chiét dugc gom lai, loc qua gidy loc va cat thu
hoi ‘dung m6i dudi ap suat giam thu dugc 300 g cin
chiét metanol. Cin chiét nay duoc hoa tan vao 2 lit
nudc cit va tién hanh chiét phan bd lan luot véi
n-hexan, clorofoc va etyl axetat. Cac dich chiét
n-hexan, clorofoc, etyl axetat duoc cat thu hdi dung
mdi dudi ap suat giam thu dugc cac phan doan
n-hexan (AG1, 51,0 g), clorofoc (AG2, 190,5 g),
etyl axetat (AG3, 3,5 g) va nudc (AG4, 54,0 g).

Phan doan clorofoc AG2 (190,5 g) dugc hoa tan
bang clorofoc, tim véi silica gel (1/2,5, m/m), cat
loai dung méi dén kho, nghién min dua 1én cot sic
ky silica gel pha thuong véi hé dung moi rua gidi
gradient n-hexan/etyl axetat (100/1 — 1/1, v/v) thu
dugc 4 phan doan chinh AG2A - AG2D. Phan doan
AG2D tiép tuc dugc phan tach trén cot sic ky silica
gel pha thuong véi hé dung moéi rira gidi
n-hexan/axeton (2/1, v/v) thu dugc 3 phan doan
AG2D1 - AG2D3. Phan doan AG2D1 dugc tinh ché
bang sic ky cot silica gel pha dao v6i hé dung moi
rira giai bang axeton/nuée (5/1, v/v) thu duoc hop
chat 1 (10,0 mg). Phan tach phan doan AG2D2 bang
cot sic ky silica gel pha déo voi hé dung méi rira
giai axeton/nudc (2,5/1, vIV) két hop véi sic ky cot
silica gel pha thuong hé diclometan/axeton (10/1,
v/V) thu dugc hop chat 3 (9,0 mg). Hop chét 2 thu
duoc sau khi tinh ché phan doan AG2B bang sic ky
cot silica gel pha thuong n-hexan/etyl axetat (4/1,
v/v) két hop véi sic ky cot silica gel pha dao véi hé
dung moi rira giai axeton/nudc (3,5/1, vIv).

Phan doan nuéc AG4 duoc dua 1én cot dianion
HP-20P dé loai duong bang nudc, sau d6 rira giai
bang metanol trong nudc co ndng do ting dan (25,
50, 75 va 100 %, v/v) thu dugc 4 phan doan, AG4A-
AGID. Phan doan AG4C duoc phédn tach bing cot
sic ky silica gel pha thuong st dung hé dung moi
diclometan/metanol (6/1, v/v) thu dugc cac phan
doan AG4C1-AG4C3. Hop chét 4 (6,0 mg) thu dugc
sau khi tinh ché phan doan AG4C2 trén cot sic ky
silica gel pha thuong diclometan/etyl axetat ti 1¢
(10/1, v/v) két hop véi sic ky cot silica gel pha déao
hé dung méi rira gidi methanol/nudce (1/1, v/v).

Annoglabasin E (1): Chit bt vo dinh hinh,
mau tring. Coéng thirc phan tir C»H3,05 (M = 320).
ESI-MS: m/z 319 [M-H]. 'H-NMR (CD;OD) &
(ppm): 2,11 (1H, d, J = 11,5 Hz, H,-1), 1,87 (1H, m,
Hy-1), 1,68 (1H, m, H,-2), 1,41 (1H, m, H,-2), 1,34
(1H, t, J = 3,5 Hz, H,-3), 0,93 (1H, dd, J = 3,5 Hz,
13,5 Hz, Hy-3), 0,99 (1H, dd, J = 5,0 Hz, 12,0 Hz,
H-5), 2,43 (1H, m, H,-6), 1,62 (1H, m, Hy-6), 1,95
(1H, m, H,-7), 1,52 (1H, m, Hy-7), 0,99 (1H, m, H-
9), 1,65 (1H, m, H,-11), 1,57 (1H, m, H,-11), 1,62

Phan Van Kiém va cong sw

(1H, m, H,-12), 1,52 (1H, m, Hy-12), 2,52 (1H, br s,
H-13), 1,10 (1H, dd, J = 13,5, 3,5 Hz, H.-14), 0,86
(1H, dd, J = 13,5, 3,5 Hz, Hy-14), 1,91 (1H, m, H.-
15), 1,54 (1H, m, H,-15), 2,92 (1H, dt, J = 12,0 Hz,
6,0 Hz, H-16); 0,95 (3H, s, H-18), 3,73 (1H, d, J = 11,0
Hz, H,-19), 3,34 (1H, d, J = 11,0 Hz, H,-19), 1,05
(3H, s, H-20); *C-NMR, xem béang 1.

Annoglabasin B (2): Chat bot vo dinh hinh,
mau trang. Cong thirc phan tir C2Hz,0,4 (M = 362).
ESI-MS: m/z 361 [M-H]". 'H-NMR (CDCl;) &y
(ppm): 1,81 (1H, br d, J = 13,0, H.-1), 0,78 (1H, dd,
J=13,0 Hz, 3,5 Hz, H,-1), 1,52 (1H, m, H,-2), 1,40
(1H, m, Hy-2), 1,68 (1H, m, H,-3), 0,98 (1H, m, 13,5
Hz, Hy-3), 0,95 (1H, m, H-5), 1,67 (1H, m, H.-6),
1,33 (1H, m, Hy-6), 1,50 (2H, m, H-7), 1,08 (1H, m,
H-9), 1,63 (1H, m, H,-11), 1,52 (1H, m, H,-11), 1,66
(1H, m, H.-12), 1,51 (1H, m, Hy,-12), 2,57 (1H, m,
H-13), 2,04 (1H, m, H,-14), 1,05 (1H, m, Hy-14),
1,90 (1H, dd, J = 13,0, 6,5 Hz, H,-15), 1,55 (1H, dd,
J = 13,0, 6,5 Hz, Hy-15), 2,94 (1H, m, H-16); 0,94
(3H, s, H-18), 4,20 (1H, d, J = 11,0 Hz, H,-19), 3,88
(1H, d, J = 11,0 Hz, H,-19), 1,01 (3H, s, H-20), 2,04
(3H, s, H-22); *C-NMR, xem béang 1.

19-Nor-ent-kauran-4a-ol-17-oic axit (3): chét
bot vo dinh hinh, mau tring. Cong thirc phan tir
CigH305 (M = 306). ‘H-NMR (CDsN) &y (ppm):
2,28 (1H, m, H,-1), 1,76 (1H, m, Hy-1), 2,02 (1H, m,
H.-2), 1,52 (1H, m, Hy-2), 1,93 (1H, m, H,-3), 1,62
(1H, m, Hy-3), 1,38 (1H, m, H-5), 2,20 (1H, m, H,-
6), 1,52 (1H, m, Hy-6), 2,07 (1H, m, H,-7), 1,12 (1H,
dd, J=4,0 Hz, 6,5 Hz, H,-7), 1,18 (1H, d, J =75 Hz,
H-9), 1,51 (1H, m, H,-11), 1,39 (1H, m, Hy-11), 2,05
(1H, m, H.-12), 1,53 (1H, m, Hy-12), 2,74 (1H, m,
H-13), 2,27 (1H, m, H,-14), 1,52 (1H, m, Hy-14),
1,92 (1H, m, H,-15), 1,52 (1H, m, H,-15) 3,15 (1H,
m, H-16); 1,27 (3H, s, H-18), 0,95 (3H, s, H-20); **C-
NMR, xem bang 1.

Paniculoside 1V (4): Chat bot vo dinh hinh,
mau tring. Cong thirc phan tir CosH4,0 (M = 498).
'H-NMR (CD;0D) &y (ppm): 1,88 (1H, m, H,-1),
0,91 (1H, m, Hy-1), 1,62 (2H, m, H-2), 2,21 (1H, m,
H.-3), 1,12 (1H, m, Hy-3), 1,1 (1H, dd, J = 2,0 Hz,
12,0 Hz, H-5), 2,01 (1H, m, H,-6), 1,42 (1H, m, Hy-
6), 1,68 (1H, m, H.-7), 1,52 (1H, m, Hy-7), 1,03 (1H,
m, H-9), 1,97 (1H, m, H,-11), 1,42 (1H, m, H,-11),
1,61 (1H, m, H,-12), 1,50 (1H, m, Hy-12), 2,01 (1H,
br s, H-13), 2,02 (1H, m, H,-14), 1,72 (1H, m, Hy-
14), 1,58 (1H, m, H,-15), 1,42 (1H, m, H,-15), 3,71
(1H, m, H,-17), 3,62 (1H, m, Hy-17), 1,23 (3H, s, H-
18), 0,99 (3H, s, H-20), 5,43 (1H, d, J = 8,0 Hz, H-1'),
3,40 (1H, H-2"), 3,42 (1H, m, H-3"), 3,90 (1H, m, H-
4", 3,43 (1H, H-5", 3,85 (1H, dd, J = 11,5 Hz, 2,5
Hz, H.-6"), 3,71 (1H, dd, J = 11,5 Hz, 6,0 Hz, H,-
6"); ®*C-NMR, xem bang 1.
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3. KET QUA VA THAO LUAN

Hop chét 1 thu duoc dudi dang chat bot vo dinh
hinh, mau tring. Phé khéi luong ESI-MS xuét hién
pic ion tai m/z 319 [M-H]", cung véi cac phd NMR
cho phép xac dinh cong thitc phan t&r cia 1 la
CxoH3203, (M = 320). Trén phd 'H-NMR ctia hop
chat 1 xuét hién tin hi¢u proton ciia 2 nhom metyl
bac 3 tai 64 0,95 (3H, s) va 1,05 (3H, s), mot nhom
oxymetilen tai 8y 3,34 (1H, d, J = 11,0 Hz) va 3,73
(1H, d, J = 11,0 Hz). Ph6 *C-NMR va DEPT xuat

Cdc hop chdt ditecpenoit phan Idp... Phan 2.

hién cac tin hi€u dac trung cia mot ditecpen ent-
kaurane v&i 20 tin hiéu cacbon bao gébm 2 nhoém
metyl bac 3 tai 6c 18,79 (C-20), 27,83 (C-18), 10
nhom metilen trong d6 c6 mot nhém oxymetilen tai
8¢ 65,16 (C-19), 4 nhém metin tai ¢ 41,08 (C-13),
46,71 (C-16), 58,25 (C-5) va 59,00 (C-9); 3 cachon
bac 4 tai d¢c 39,78 (C-4), o¢ 40,41 (C-10), 45,54 (C-
8) va mot nhom cacbonyl tai 5c 178,42 (C-17). Céac
dir kién phd NMR cua hop chat 1 rat tuong tu véi
cac s liéu twong mg da cong bd ddi voi hop chat
annoglabasin E [4].

Hinh 1: Cau trac hoa hoc va cac tuong tic HMBC chinh ctia cac hop chat 1-4

Céac tuong tac HMBC gilra H-20 (84 1,05) va
C-1 (8¢ 41,72)IC-5 (8¢ 58,25)/C-9 (8¢ 59,00)/C-10
(8¢ 40,41); gitra H-18 (84 0,95) va C-3 (8¢ 36,73)/
C-4 (8¢ 39,78)/C-5 (3¢ 58,25)/C-19 (3¢ 65,16) cho
phép xac dinh hai nhom metyl tai C-4 va C-10,
nhom hydroxymetilen tai C-4. Cac twong tac HMBC
gitra H-16 (dy 2,92)/H,-15 (64 1,91)/H,-15 (34 1,54)
va C-17 (8¢ 178,42) khing dinh nhém cacboxyl tai
C-16. Tu cac phén tich trén cung véi sy phu hop
hoan toan cac dit liéu phd NMR voi tai liéu da cong
bd [4] cho phép két luan hop chat 1 1a annoglabasin
E, mot hop chit ciing dd duoc phan 1ap tir loai A.
glabra nam 2000.

Hop chét 2 thu dugc thu duoc dudi dang chét
bdt v6 dinh hinh, mau tring. Su xuat hién pic ion tai
m/z 361 [M-H] trén phd khdi lwong ESI-MS cing
v6i két qua phan tich phd NMR cho phép xac dinh
cong thirc phan tir ctia 2 1a Cy,H340,, (M = 362). Pho
'H-, ®C-NMR va DEPT cua 2 kha gidng voi phd
tuong ng hop chit 1 ngoai trir su khac nhau rat rd
rang l1a c6 mat thém tin hiéu ctia nhom axetyl tai
C-19. Sy khac nhau nay dugc khiang dinh thém bang
phé HMBC véi su xuat hién tuong tac giira proton
cia nhém CH;COO (8 2,04) va proton H-19 (34
3,88 va 4,20) vdi CH;COO (8¢ 171,47). Mat khac,
cac tuong tac HMBC tir H-15 (84 1,90 va 1,55)/H-

16 (5 2,94) dén C-17 (8¢ 179,95) chimg t6 su 6
mit ciia nhom cacboxyl tai C-16. Phan tich cac phd
NMR va phé khdi luong, két hop so sanh véi tai liéu
tham khao khéng dinh hop chat 2 13 annonaglabasin
B [5], mot hop chat di biét tir loai A. glabra [5].

Trén phé 'H-, *C-NMR va DEPT cua hop
chat 3 xuat hién tin hiéu dic trung cia mot
ditecpen dang khung nor-kaurane véi 19 cacbon
bao géom 1 nhoém cacboxyl, 3 cacbon bac 4, 4
metin, 9 metilen va 2 cacbon metyl [11]. Cac dir
lisu phd NMR cua 3 khé tuong tu véi s6 lidu phd
d4 cong bd cua hop chit 16a-hydro-19-nor-ent-
kauran-4a,17-diol [11] ngoai trir sy khac biét vé
d6 dich chuyén hoa hoc tai C-16 va C-17, trong d6
nhém cacboxyl dad thay cho nhém CH,OH (hinh
1). Vi tri nhém cacboxyl tai C-16 cua hop chit 3
dugc khang dinh thém bang cac twong tac HMBC
gitra H-15 (8 1,92 va 1,52)/H-16 (5, 3,15) Véi C-
17 (3¢ 179,95). Tuong taic HMBC tur H-18 (o4
1,27) dén C-3 (8¢ 43,68)/C-4 (8¢ 71,02)/C-5 (8¢
58,10) khang dinh hai nhém metyl va hydroxyl tai
C-4. Tir cac bang ching pho trén va so sanh véi
hop chit tuong tu trong tai liéu tham khao, hop
chat 3 duoc xéac dinh 1a 19-nor-ent-kauran-4o.-ol-
17-oic acid [11], mot hop chat da biét tir loai A.
glabra[12].
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Phan Van Kiém va cong Su

Bang 1: Dit kién phd NMR ctia 1-4 va cac hop chét tham khao

C 1 2 3 4

&' 8’ &t 8" &c* 8¢ 8¢ &’
1 40,8 41,72 41,6 40,23 39,9 39,98 40,9 41,80
2 18,4 19,06 18,1 18,20 19,2 18,66 19,5 19,62
3 36,1 36,73 36,2 36,33 40,7 43,68 38,5 39,05
4 39,1 39,78 39,1 37,04 71,1 71,02 442 45,10
5 57,6 58,25 57,1 56,71 57,3 58,10 57,5 58,53
6 21,0 21,62 20,6 20,64 19,7 19,79 225 23,16
7 42 .4 43,19 41,8 41,87 419 41,03 43,8 43,32
8 44,6 45,54 443 44,35 442 44,63 449 45,77
9 57,0 59,00 56,6 57,17 57,8 57,41 56,3 57,32
10 39,3 40,41 39,1 39,13 49,8 40,05 40,1 40,88
11 18,7 19,32 18,0 18,01 19,9 20,16 19,0 20,10
12 27,9 28,50 27,2 27,31 26,2 28,05 26,7 27,16
13 40,1 41,08 39,7 39,80 37,6 40,17 45,9 46,20
14 40,6 41,56 40,2 40,55 43,4 41,17 37,6 38,07
15 42,7 43,34 40,5 41,69 445 43,15 53,7 53,69
16 46,9 46,71 45,3 45,29 43,7 46,03 81,7 82,99
17 176,9 | 178,42 180,1 179,95 63,2 175,91 66,5 66,87
18 28,0 27,83 27,5 27,53 23,2 23,43 28,6 29,02
19 64,1 65,16 67,2 67,19 - - 176,9 178,37
20 18,4 18,79 18,0 18,07 17,3 17,39 15,9 16,35

19-CH;COO0O 171,5 171,47
19-CH5;COO 21,0 21,02
19-0OGlc

1’ 95,8 95,60
2! 74,1 74,03
3 79,3 78,67
4’ 71,2 71,11
5 79,3 78,67
6’ 62,2 62,41

3do trong CD30D, °CDCl3, °CsDsN, '8¢ ciia annoglabasin E trong CD;0D [4], *8c s6 liéu phé cua annoglabasin B trong
CDCl, [5], ®8¢ cua 16a-hydro-19-nor-ent-kauran-4a,17-diol trong CDsN [11], “8¢ cta paniculoside 1V CD;0D [13].

Trén ph6 "H-NMR cua 4 xuét hién tin hiéu coa 2
nhém metyl bac 3 tai 84 0,99 (3H, s), 1,23 (3H, s),
mot nhdm oxymetilen tai 8y 3,62 (1H, d, J = 11,5
Hz) va 3,72 (1H, d, J = 11,5 Hz), goi y su c6 mat
cua khung kaurane; tin hiéu cta proton anome tai &4
5,43 (1H, d, J = 8,0 Hz) goi y su c6 mat cua mot
phan tir duong. Pho *C-NMR va DEPT cua 4 xuat
hién cé&c tin hiéu cua 26 cacbon, trong d6 c6 6
cacbon tai 8¢ 96,60 (C-1°), 74,03 (C-2°), 78,67 (C-
3’), 71,11 (C-4°), 78,67 (C-5’) va 62,41 (C-6"). Céac
gia tri d6 dich chuyén hda hoc nay cuing véi tin hiéu
cua proton anome goi y sy cO mat cua 1 phan ti
duong glucose. S6 liéu phd NMR ctia 4 tuong tu véi
s6 liéu phé cua hop chat paniculoside 1V & tit ca cac
vi tri tuong ung [13]. Cac twong tac HMBC gitia H-

18 (8 1,23) V6i C-3 (8¢ 39,05)/C-4 (8¢ 45,10)/C-5
(8¢ 58,53)/C-19 (8¢ 178,38) cho biét nhém metyl va
nhom cacboxyl déu gin vao C-4. Hon nita, tuong
tic HMBC tir glc H-1' (84 5.43) dén C-19 (Sc
178,38) khang dinh duong glucose gan vao C-19 cua
aglycone khung kaurane. Vi tri cta hai nhém
hydroxyl ciing dugc khiang dinh dya trén twong tac
HMBC gitra H-17 (84 3,62 va 3,71) va C-13 (8¢
46,20)/C-15 (5¢ 53,69)/C-16 (5¢ 82,99). Tir cac bing
chimg pho phan tich ¢ trén cho phép két luan hop
chat 4 1a paniculoside 1V [13], mot hop chat 1an dau
tién dugc phan lap tir chi Annona.

Loi cam on. Cong trinh dwoc hoan thanh voi sy tai
tro kinh phi cua Pé tai cap Vién Han lam Khoa hoc
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va Cong nghé Viét Nam (VAST 04.04.13-14).
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