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Abstract

Four kaurane diterpenoids,

16p,17-dihydroxy-ent-kaurane (1), 16p3,17-dihydroxy-ent-kauran-19-al (2),

16p,17-dihydroxy-ent-kauran-19-oic acid (3) and 16a,17-dihydroxy-ent-kaurane (4) were isolated from the methanol
extract of the Annona glabra fruits by various chromatographic experiments. Their structures were characterized and
revised by 1D-, 2D-NMR spectra, and ESI-MS, as well as in comparison with the reported values.
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1. MO PAU

Cay na bién co tén khoa hoc 1a Annona glabra
(Linn), thudc ho Na (Annonaceae), cht yéu moc rai
ric & cac ving ven bién nhu Quéang Ninh, Hai
Phong dén Quang Nam...va cac tinh Mién Nam. T
lau dan gian da dung 4 loai na bién dé chita tiéu
chay, kiét ly, trir chdy. Thanh phan héa hoc cia cay
na bién dugc cac nha khoa hoc trén thé giGi quan
tdm nghién ctru va xac dinh co6 chira cac ditecpenoit
[1], axetogenin [2], ankaloit [3], phenyl propanoit
vong [4] va peptit vong [5, 6]. Tuy nhién, hién nay
c6 it it cic cong trinh nghién ciru trong nudc vé
thanh phan hoa hoc ciing nhu hoat tinh sinh hoc loai
A. glabra. Bai bao nay thong bao két qua phan 1ap
va xac dinh ciu trac cta bon hop chit thude khung
kaurane tir dich chiét metanol ciia qua cly na bién
A. glabra. Céu trac héa hoc cia cac hop chat duoc
xac dinh 1a 16pB,17-dihydroxy-ent-kauran (1),
160,17-dihydroxy-ent-kauran-19-al (2),
16p3,17-dihydroxy-ent-kauran-19-oic axit (3) va
160,17-dihydroxy-ent-kauran (4) bang cac phuong
phap phd khéi luong ESI-MS va phd cong hudng tir
hat nhan 1D va 2D-NMR.

2. THUC NGHIEM VA PHUGONG PHAP
NGHIEN CUU

2.1. Mau thuc vat

Mau qua cay na bién Annona glabra duoc thu héi
vao thang 5 nam 2013 tai thanh phé H6 Chi Minh.
Tén khoa hoc duwoc TS. Bui Vian Thanh, Vién Sinh
thai va Tai nguyén sinh vat giam dinh. Mau tiéu ban
(AG1605) duoc luu trit tai Vién Hoa sinh bién, Vién Han
Idm Khoa hoc va Cong nghé Viét Nam.

2.2. Hoa chit, thiét bi

Sic ky lop méng (TLC): Thuc hién trén ban
méng trang sin DC-Alufolien 60 F254 (Merck
1,05715), RP18 F254s (Merck); phét hién chét bang
dén tir ngoai ¢ hai budc séng 254 nm va 365 nm
hodc dung thudc thir 1a dung dich H,SO4 10 % duoc
phun déu 1én ban mong, say kho roi ho nong tir tir
dén khi hién mau.

Sdc ky cét (CC): Buoc tién hanh vai chat hap phu
I Silica gel pha thuong va pha dao. Silica gel pha
thuong c6 ¢& hat la 0,040-0,063 mm (240-430 mesh).
Silica gel pha dao YMC (30-50 um, Fuji Silysia
Chemical Ltd.).
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Phé cong huong tir hat nhan (NMR): Po trén
may Bruker AM500 cua Vién Hda hoc, Vién Han
Iam Khoa hoc va Céng nghé Viét Nam.

Phé khoi lirong (LC-MS): Do trén may Agilent
1100 cua 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 dwoc thai nho, phoi
khé, nghién min thu dugc 4 kg bot khd. Bot nay
dwoc ngam chiét véi metanol (3 lan x 5 it) bang thiét
bi chiét siéu am (6 50 °C, mdi lan 1 gio). Céc dich
chiét duoc gom lai, loc qua gidy loc va cat thu hoi
dung méi dudi ap suat giam thu dugc 300 g cin chiét
metanol. Cin chiét nay dwoc hoa tan vao 2 lit nuéc
cat va tién hanh chiét phan b lan luot véi n-hexan va
clorofoc. Cac dich chiét n-hexan, clorofoc duoc cét
thu hdi dung méi dudi &p suat giam thu duoc céc
phan doan n-hexan (AGH, 31,0 g), clorofoc (AGC,
150,0 g) va nuéc (AGW, 119,0 g).

Phan doan clorofoc AGC (150,0 g) dugc hoa
tan bang clorofoc, tim voi silica gel (1/2,5, m/m),
cat loai dung moi dén kho, nghién min dwa l1én cot
sic ky silica gel pha thuong véi hé dung moi ria
giai gradient n-hexan/etyl axetat (100/1 — 1/100,
v/v) thu dugc 5 phan doan AGC1, AGC2, AGC3,
AGC4 va AGC5. Phian doan AGC2 tiép tuc duoc
phan tach trén cot sic ky silica gel pha thuong véi
h¢ dung mdi rua giai n-hexan/etyl axetat (4/1, v/v)
két hop véi véi sic ky cot silica gel pha dao véi hé
dung mdi rira giai bang axeton/nuéc (3,5/1,0, VIV)
thu dwoc hop chat 1 (321,0 mg) va 4 (51,0 mg).
Phan doan AGC4 (19 g) tiép tuc dugc phan tach
thanh 4 phan doan AGC4A, AGC4B va AGCA4C
bang sic ky cot silica gel pha dao véi hé dung moi
ria giai axeton/nuée (5/1, viv). Hop chét 2 (7,0 mg)
thu dugc sau khi tinh ché phan doan AGCA4A (5 g)
bang cot sic ky silica gel pha thuong s dung hé
dung moi ria giai diclorometan/axeton (5/1, v/v).
Hop chat 3 (10,0 mg) thu dugc sau khi tinh ché
phan doan AGCA4C (6 g) bang cot sac ky silica gel
pha thuong so dung hé dung mbéi raa giai
diclorometan /metanol ti 1€ (15/1, v/v).

16pB,17-Dihydroxy-ent-kaurane (1): Tinh thé
hinh kim, khéng mau. Céng thirc phéan tir C,oH3z40,
(M = 306). "H-NMR §8,;: 0,76 (1H, m, H,-1), 1,82
(1H, d, J = 12,0 Hz, Hy-1), 1,41 (1H, m, H.-2), 1,63
(1H, m, Hy-2), 1,12 (1H, m, H,-3), 1,46 (1H, m, H,-
3), 0,77 (1H, m, H-5), 1,25 (1H, m, H,-6), 1,51 (1H,
m, Hy-6), 1,37 (2H, m, H-7), 1,12 (1H, m, H-9),
1,63 (1H, m, Ha-11), 1,87 (1H, m, Hy-11), 1,55 (1H,
m, Ha-12), 1,75 (1H, m, Hy-12), 2,07 (1H, m, H-13),
0,99/1,99 (2H, br d, J = 12,0 Hz, H-14), 1,41 (2H,
H-15), 3,38/3,46 (2H, d, J = 11,0 Hz, H-17); 0,84 (3H,
s, H-18), 0,79 (3H, s, H-19), 1,02 (3H, s, H-20); *C-
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NMR, xem bang 1.

16B,17-Dihydroxy-ent-kauran-19-al (2): Tinh
thé hinh kim, khong mau. Cong thuac phan ti
CyoH3203, (M = 320). 'H-NMR §,;: 0,88 (1H, m, H,-
1), 1,90 (1H, m, Hp-1), 1,44 (1H, m, H,-2), 2,07 (1H,
m, Hy-2), 1,06 (1H, m, H,-3), 2,12 (1H, m, H,-3),
1,23 (1H, dd, J = 2,5 Hz; 12,5 Hz, H-5), 1,59 (H, m,
H.-6), 1,63 (1H, m, Hy-6), 1,52 (2H, m, H-7), 1,16
(1H, br s, H-9), 1,72 (1H, m, H.-11), 1,89 (1H, m,
Hp-11), 1,49 (1H, m, H,;-12), 1,84 (1H, m, Hy-12),
2,08 (1H, H-13), 1,13 (1H, m, H,-14), 2,00 (1H, dd, J
= 2,0 Hz; 12,0 Hz, H,-14), 1,45 (2H, s, H-15), 3,32/3,43
(2H, d, J =115 Hz, H-17), 1,00 (3H, s, H-18), 9,75 (1H,
d, J = 1,5 Hz, H-19), 0,93 (3H, s, H-20); ®*C-NMR, xem
bang 1.

Hinh 1: CAu tric hoé hoc cua 1-4

16B,17-Dihydroxy-ent-kauran-19-oic  axit
(3): Tinh thé hinh kim, khéng mau. Céng thirc phan
tir CooH3,04 (M = 336). "H-NMR &y: 1,21 (3H, s, H-
20), 1,34 (3H, s, H-18), 3,77/3,84 (2H, d, J = 10,5
Hz, H-17); *C-NMR, xem bang 1.

16a,17-Dihydroxy-ent-kauran (4): Tinh thé
hinh kim, khéng mau. Cdng thuc phan tar CyHs,0,
(M = 306). 'H-NMR §&,: 0,80 (3H, s, H-19), 0,84
(3H, s, H-18), 1,01 (3H, s, H-20), 3,65/3,77 (2H, d, J
=11,0 Hz, H-17); ®*C-NMR, xem bang 1.

3. KET QUA VA THAO LUAN

Phé 'H-NMR caa 1 xuit hién tin hiéu cua 3
nhom metyl tai o4 0,79 (3H, s), 0,84 (3H, s), 1,02
(3H, s) va tin hiéu cua proton oxymetylen tai oy 3,38
(1H, d, J = 11,0 Hz) va 3,46 (1H, d, J = 11,0 Hz).
Trén phdé *C-NMR va DEPT cua hop chat 1 xuat
hién tin hiéu cua 20 cachon, bao gém 3 nhém metyl
bac 4 [c 17,57 (C-20), &¢c 21,60 (C-19) va 3¢ 33,60
(C-18)], 1 nhom oxymetylen tai 3¢ 69,90 (C-17), 1
cacbon bac ba ndi véi nguyén tir oxi tai 8¢ 79,82. Cac
dir liéu pho trén goi y day 1a mot diterpenoid khung
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kaurane c6 2 nhoém hydroxyl. Tra ciau va so sanh
cac dir liéu da cdng b cho thay sb lieu phd caa hop
chat nay phu hop voi sb lidu phd cua 16B,17-
dihydroxy-ent-kaurane [7].

Céc proton lién két truc tiép voi cacbon théng
qua cac twong tac trén phd HSQC. CAc twong tac
HMBC giita H-18 (5 0,84) va H-19 (8 0,79) Véi
cac tin hiéu cacbon & 42,10 (C-3), 33,27 (C-4),
56,21 (C-5) khang dinh vi tri ciia 2 nhém metyl nay

Cac hop chdt ditecpenoit phan Igp tir... (phan 1).

tai C-4; cac tuong tac HMBC gita H-20 (64 1,02)
Vi céc tin hiéu cacbon 6¢ 40,45 (C-1), 56,21 (C-5),
57,06 (C-9), 39,43 (C-10) goi y vi tri caa nhom
metyl nay tai C-10. Vi tri 2 nhom hydroxyl tai C-16
va C-17 dugc khang dinh lai nho twong tic HMBC
gitra proton tai &y 3,38 va 3,46 (H-17) vdi cac tin
hiéu cacbon tai 6. 79,82 (C-16), 40,89 (C-13) va
52,84 (C-15).

Bdng 1: Dit kién pho NMR ciia 1-4 va céc hop chat tham khao

C 1 2 3 4

5! 5t 5t 5" 5¢c° 8¢ 8¢ 8c°
1 41,4 40,45 41,8 41,02 41,2 41,16 42,0 42,02
2 18,7 18,82 18,8 19,47 19,9 19,85 18,2 18,28
3 42,0 42,10 34,2 35,28 38,8 38,73 42,0 42,06
4 33,2 33,27 48,4 49,84 44,0 43,91 33,4 33,26
5 56,1 56,21 56,5 57,90 57,1 57,07 56,1 56,17
6 20,0 20,05 19,6 20,71 22,5 22,48 20,5 20,45
7 38,2 41,93 39,4 43,08 42,6 42,50 37,2 37,31
8 43,5 43,58 43,3 44,69 43,9 43,96 44,6 44,75
9 56,9 57,06 55,4 57,19 56,8 56,72 56,7 56,72
10 39,3 39,43 39,7 40,65 40,1 40,07 39,4 39,38
11 18,6 18,64 18,3 19,82 19,5 19,43 18,3 18,59
12 26,7 26,76 26,5 27,77 27,6 27,57 26,3 26,32
13 52,6 40,89 40,6 42,20 41,7 41,67 455 45,51
14 40,4 38,32 38,3 39,41 38,6 38,58 40,4 40,33
15 56,1 52,84 52,3 53,09 53,5 53,38 53,4 53,39
16 79,7 79,82 79,8 80,74 79,8 79,81 81,6 81,89
17 69,7 69,90 69,7 70,61 70,5 70,49 66,2 66,38
18 33,6 33,60 24,2 24,57 29,4 29,37 33,4 33,56
19 21,5 21,60 206,0 207,87 180,2 180,18 215 21,55
20 17,6 17,57 16,3 16,85 16,0 15,96 17,7 17,72

3do trong CDCl,, "CD;0D, “CsDsN, '8¢ cua 16p,17-dihydroxy-ent-kaurane trong CDClj [7], *8¢ s6 liéu phd cua 168,17-
dihydroxy-ent-kauran-19-al trong CD;0D [8], %8¢ ciia 16B,17-dihydroxy-ent-kauran-19-oic acid trong CDCl; [8],

“8¢ cuia 16a,17-dihydroxy-ent-kaurane trong CDCls [7].

Céu hinh f ctia nhém hydroxyl tai C-16 dugc
xac dinh br:ing cach so sanh gia tri do chuyén dich
hda hoc cacbon cta hop chét 1 tai C-16, C-17 voi
cac sb liéu twong ung cua hop chit 16B,17-
dihydroxy-ent-kaurane. Cac vi tri ctia cacbon trong
phan tir dugc xac dinh chi tiét boi két hop pho 1D
va 2D-NMR. D6 chuyén dich héa hoc *C-NMR
cua 1 c6 su sai khac véi sb liéu cong b trong tai
liéu tham khao [7] caa hop chat 16f,17-dihydroxy-
ent-kaurane & cac vi tri C-7, C-13, C-14 va C-15.
Gia tri 6c cua C-7 va C-14 trong tai liéu tham khao
can doi chd cho nhau dua trén tuong tac HSQC H-
14 (84 0,99 va 1,99)/C-14 (8¢ 38,32), H-14 lai c6

tuong tic HMBC voi C-16 (8¢ 79,82). P9 chuyén
dich hda hoc tai C-13, C-15 duoc xac dinh bai twong
tac HMBC giita H-17 (5,4 3,38 va 3,46) véi C-13 (8¢
40,89) va C-15 (3¢ 52,84). Tir tit ca cac phan tich
néu trén, hop chat 1 duoc xac dinh la 16p,17-
dihydroxy-ent-kaurane [7].

Phé khéi luong ESI-MS ciia hop chét 2 xuat hién
pic ion phan tir tai m/z 343,2 [M+Na]", cling voi cac
dir kién thu dugc trén phd NMR cho phép xac dinh
cong thirc phan tir cia 2 12 CooH3,05, (M = 320). Phé
'"H-NMR cua 2 xuit hién tin hiéu cua 2 nhém metyl
bac 4 tai 64 0,93 (3H, s), 1,00 (3H, s) va tin hiéu cua
1 proton andehit tai 84 9,75 (1H, d, J = 1,5 Hz). Phén
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tich pho 'H-NMR, *C-NMR va DEPT cua 2 ciing
tuong tu nhu 1 cho thay day ciing 1a mot hop chat
dang ditecpenoit khung kaurane.

Phan tich phé HSQC cho phép gan d6 chuyén
dich hda hoc cua cac proton vai cacbon tuong tng.
Céc tuong tac HMBC gitra H-18 (84 1,00)/H-19 &y
9,75 vai C-3 (8¢ 35,28), C-4 (6¢c 49,84), C-5 (8¢
57,90) cho phép xac dinh nhom metyl va andehit tai
C-4; tuong tac gitra H-20 (84 0,93) vai cac cacbon
dc 41,02 (C-1), 8¢ 57,90 (C-5), 8¢ 57,19 (C-9) va
40,65 (C-10) goi y su ¢ mat nhém metyl tai C-10.
Nhu vdy 2 ¢6 cdu tric twong tu 1 nhung nhom
metyl C-19 duogc thay thé bing nhom andehit. Su
phu hop vé dir kién phé cua 2 voi tai liéu da cong
bd cung v6i cac phan tich néu trén khang dinh hop
chit 2 1a 16p,17-dihydroxy-ent-kauran-19-al [8].

Phé *C-NMR va phé DEPT cua 3 gan tuong tu
nhu cac phd twong tng cua 2 ngoai trir viéc Xuat
hién tin hiéu cacbon bac bon ¢ ving truong thap (8¢
180,18) dac trung cho sy c6 mat cta nhom axit
cacboxylic thay cho céc tin hiéu cia nhdm andehit caa
2 (8¢ 207,87/8,49,75) dd bi mat.

Hinh 2: Cac tuong tac HMBC chinh cta 1 va 2

Tir cac két qua phan tich phd NMR thu dugc va
so sanh vai tai liéu tham khao, hop chét 3 dwoc xéac
dinh 1a 16p,17-dihydroxy-ent-kauran-19-oic axit
[8].

Ph6 'H-, ®*C-NMR va DEPT cua 4 tuong tu
nhu cia 1 v6i xuat hién tin hiéu cia 3 nhém metyl
bac 4 [6¢ 17,72 (C-20)/5y 1,01 (H-20); 8¢ 21,55 (C-
19)/8y 0,80 (H-19) va ¢ 33,56 (C-18)/5, 0,84 (H-

Lién h¢: Phan Vin Kiém
Vién Hoba sinh bién
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18)]; 1 nhém oxymetylen tai 8¢ 66,38 (C-17)/5y 3,65
(H-17a), 3,77 (H-17b) va 1 tin hiéu cacbon bac bbn
tai 81,89. D& dang nhan thiy su khac nhau vé do
chuyén dich héa hoc cua C-13 (8¢ 45,51), C-16 (8¢
81,89) va C-17 (8¢ 66,38) & 4 so voi ¢ 1. C-13 (8¢
40,89), C-16 (3¢ 79,82) va C-17 (3¢ 69,90) da goi ¥
su khac nhau vé c4u hinh tai C-16. Sy phu hop Ve 0
liéu phd NMR cua 4 véi tai liéu da cong bé [7] cing
V6i cac phan tich pho néu trén khang dinh hop chat 4
la 16a,17-dihydroxy-ent-kaurane [7], mot ddng phan
cual.

Loi cam on. Cong trinh duwot hoan thanh véi su tai
tro kinh phi cia Dé tai cap Vién Han lam Khoa hoc
va Cong nghé Viét Nam (VAST 04.04.13-14).
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