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TOM TAT

Ho Xoan (Meliaceae) la moét ho thuc vat Idn trén thé gidi véi khoang 50 chiva 650 loai phan bé nhiéu
& vung nhiét déi, can nhiét dsi va mot it & ving én ddi. Swietenia la maét chi thudc ho Xoan, gém 7-
8 loai dugc strdung réng rai trong cdng nghiép, thuc phdm va y hoc ¢é truyén. Nhimng nghién ctu
trudc day cho thdy chi Swietenia chia cac nhom hop chat cht yéu la limonoid, terpenoid, steroid
va cac hgp chét phenol da dugc khdo sat hoat tinh khang khudn, khang ném, chéng sét rét, khang
ung thu, khdng virus. Xa ct 1d nhé (Swietenia microphylla) thudc chi Swietenia, la loai thuc vat mdi
hién chua dugc cong bé & Viet Nam cling nhu trén thé gidi vé thanh phan héa hoc va hoat tinh
sinh hoc. Vi vay viéc thuc hién nghién ctiu thanh phan hoa hoc trén loai cay nay la can thiét nham
nang cao sy hiéu biét vé hoéa hoc hop chét tu nhién, dong thai cung cdp méau chét cho cac thu
nghiém hoat tinh sinh hoc. Bai bdo trinh bay két qua phan lap va xac dinh cdu trdc ctia ndm hop
chat phenol tir cao ethyl acetate clia vo cay xa cU |a nho thu hai tai vuon uom thuc vat Trang Bom,
tinh Béng Nai. Vo cay dugc phoi kho, xay nho va trich Soxhlet véi ethyl acetate, sau d6 ¢ quay thu
hoi dung moi thu dugc cao ethyl acetate. Sac ky cot nhiéu lan cao ethyl acetate trén silica gel két
hop sac ky loc gel trén Sephadex LH-20 véi cac hé dung moi khac nhau, ba hgp chat tinh khiét la
scopoletin (1), 3,4-dihydroxybenzoic acid (2), (+)-epiafzelechin (3) va mét hdn hgp & ti 1é 6:4 clia
(+)-catechin (4) va (+)-epicatechin (5) da dugc phan lap. Cau tridc hda hoc clia cac hgp chat duoc
xac dinh dua vao phd 1D, 2D-NMR, HRESIMS két hop so sanh vai tai liéu tham khao. Day la 1an dau
tién cac hgp chat nay dugc bao cao hién dién trong cay xa ctr1a nho.

Tuwkhoa: Xa clr l4 nho (Swietenia microphylla), ho Xoan (Meliaceae), phan lap, hgp chét phenol

GIGI THIEU

Ho Xoan (Meliaceae), tén goi khac 1a ho Ddi ngua, la
mot ho 16n trong nhém thuic vét c6 hoa véi khoang 50
chiva 650 loai phan bd khip vung nhiét d6i, cdn nhiét
déi va s6 it ¢ vung 6n d6i. Chi Swietenia thudc ho
Xoan, khong nhiing dugc biét dén 1a nguén cung cép
g0 ¢6 gid tri kinh t&€ cao ma con dugc stt dung trong
y hoc ¢6 truyén d€ diéu tri nhiéu bénh khéc nhau
nhu dai thao dudng, lam se vét thuong, bénh leish-
mania, s6t rét 14, & Viét Nam, ho Xoan c6 khoang 20
chi, bao gdbm ca Swietenia, v6i khoang 65 loai dugc stt
dung rong rai trong linh vuc 1am nghiép, cdng nghiép,
thuc phdm va y hoc 8 truyén®. Két qua nghién ctiu
trudc day vé thanh phan héa hoc cho thdy cac loai
thudc chi Swietenia chiia chu yéu la limonoid, ngoai
ra con c6 terpenoid, steroid va hgp chét phenol °. Cac
hop chét phéan 1ap da dugc thii nghiém va thé hién
hoat tinh sinh hoc khé da dang nhu kha néng trii siu,
khéang khudn, khdng nim, chéng s6t rét, khang ung
thu, khéng virus va khang oxy héa’~10. Vi thé, cic
loai loai thuc vat thudc chi nay dugc xem la mot trong
nhiing nguén nguyén liéu doi dao cung cdp hgp chit
tu nhién c6 hoat tinh sinh hoc gia tri. Xa cti 14 nho

(Swietenia microphylla) dugc biét dén 1a loai cay lay
€0, dugc trong véi muc dich pha xanh déit tréng va
cung cip gb cho ving Pong Nam Bo. Cho dén nay
van chua c6 nghién ctiu nao vé€ thanh phan hoéa hoc
va hoat tinh sinh hoc ctia loai nay. Tiép ndi y nghia
clia cac nghién ctiu vé chi Swietenia, bai bdo nay trinh
bay quy trinh phén l4p va xdc dinh ciu tric héa hoc
mot s6 hgp chit hoa hoc tii vo cay xa cti 14 nho (Swi-
etenia microphylla).

VAT LIEU VA PHUONG PHAP

Déi tuogng nghién ciru
Vo céy xa cti 14 nho (S. microphylla) thu hai tai vuon
uom thuc vt Trang Bom, phan hiéu Trudng Pai hoc
Lam nghiép, tinh Pong Nai vao thang 01/2019, do TS.
biéng Viét Hung, trudng Dai hoc Lam Nghiép, phan
hiéu Bong Nai dinh danh.

Héa chat va thiét bi

Ph§ cong hudng tit hat nhan (NMR) do trén mdy
Bruker Avance III 500 [500 MHz ('H) va 125 MHz
(13C)] v6i CDCl; hodc acetone-dg 1a dung mai, do
dich chuyén héa hoc (tinh bing ppm) dugc hiéu

Trich dan bai bdo nay: Duong TH, ThuNTL, Diing BN, Hoa ND L, Phuong T T. Phéan lap hgp chat phenol
tir vo cay xa ctr la nho (Swietenia microphylla). Sci. Tech. Dev. J. - Nat. Sci. 2024; 8(1):2879-2885.
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chinh dya trén d6 dich chuyén héa hoc ctia dung moi
st dung. Khoi phd phéan giai cao (HRESIMS) ghi
trén may X500 QTOF va Shimadzu IT-TOFE. Néng
luc trién quang do trén trién quang k& A. Kriiss Op-
tronic. Sdc ky cot (SKC) dugc thyc hién trén silica
gel 60 (40-63 um, Merck). Sac ky 16p mong (SKLM)
dugc thuc hién trén ban silica gel 60 Fys4 (250 pm,
Merck) va RP-18 (250 um, Merck). CAu ti trén ban
mong dugc phat hién bang den ti ngoai hodc phun
v6i dung dich vanillin—acid sulfuric trong EtOH rdi
nung néng. Dung moi dé thuc hién chiét xuat va phan
14p chét déu dugc chung cat lai trude khi st dung.

Chiét xuat va phan lap

Vo cay sau khi thu hai dugc phoi kho ty nhién, xay
nho. Trich kiét mau (14 kg) bing bo chiét Soxh-
let v6i EtOAc, ¢ quay thu hoi dung méi thu dugc
cao EtOAc, ky hiéu la SME. SKC cao SME (890 g)
trén silica gel (n-hexane-acetone, 0-100%) thu dugc
tdm phan doan (SME1—8). SKC phén doan SME5
(103,2 g) trén silica gel (n-hexane-acetone, 0-100%)
thu dugc ndm phén doan (SME5.1—5). Thuc hién
SKC phan doan SME5.3 (32,3 g) nhiéu lan trén silica
gel v6i hé dung moi n-hexane-acetone (0-100%) thu
dugc phan doan SME5.3.2.1—6. Tiép tuc SKC phén
doan SME5.3.2.1 trén silica gel bang hé dung moi n-
hexane-chloroform-acetone (70:27:3), sau d6 tinh ché
phén doan SME5.3.2.1.3 (20 mg) béng SKC trén sil-
ica gel (n-hexane-EtOAc, 0-100%) thu dugc scopo-
letin (1; 7,0 mg). Phan doan SME5.3.2.4 (601,9 mg)
dugc SKC trén silica gel bang hé dung mdi n-hexane-
chloroform (50-100%) thu dugc tim phan doan
(SME5.3.2.4.1—8). SKC phan doan SME5.3.2.4.6
trén silica gel (n-hexane-EtOAc 0-100%) va tinh ché
lai bing hé dung moi n-hexane-acetone (0-100%)
thu dugc (+)-epiafzelechin (3; 3,0 mg). Tién hanh
SKC phéin doan SME5.3.2.5 (1,11 g) trén silica gel
bing hé dung moi n-hexane-acetone (0-100%) thu
dugc nim phan doan. Phén doan SME5.3.2.5.4
(823,2 mg) dugc SKC trén silica gel (chloroform-
MeOH. 0-50%), sau d6 tiép tuc thuc hién SK loc
gel trén Sephadex LH-20 (chloroform-MeOH, 50%)
va tinh ché lai bing SKC trén silica gel (n-hexane-
acetone, 0-70%) thu dugc hon hgp (+)-catechin va
(+)-epicatechin (4 va 5; 10,6 mg). SKC phan doan
SMES5.3.5 (19,7 g) trén silica gel (n-hexane-EtOAc, 0-
100%) thu dugc 9 phan doan (SME5.3.5.1-9). Thuc
hién SKC phén doan SME5.3.5.3 (6,25 g) trén silica
gel (n-hexane-EtOAc 0-100%) thu dugc 8 phan doan
(SME5.3.5.3.1—8). Chon phan doan SME5.3.5.3.4 (27
mg) tiép tuc SKC trén silica gel (dichloromethane-
EtOAc, 0-100%), va tinh ché lai bang SKC trén sil-
ica gel (n-hexane-acetone, 0-100%) thu dugc 3,4-
dihydroxybenzoic acid (2; 3,5 mg).

KET QUA VA THAO LUAN

Xac dinh ciu tric

Tu cao EtOAc clia vo cdy xa cli 14 nho, ba hgp chat
1a scopoletin (1), 3,4-dihydroxybenzoic acid (2), (+)-
epiafzelechin (3) va mot hon hgp gém (+)-catechin
(4) va (+)-epicatechin (5) da dugc phan l4p (Hinh 1).
Hgp chit 1 thu dugc dudi dang bot mau vang. Phé
HRESIMS cho tin hiéu ctia mii ion phan ti gia
[M+H]t & m/z 193,0458, tuong Ung véi cong thiic
phan ti C;gHgO4. PhS 'H va 13C NMR (CDCl3)
cho cac tin hiéu cdng hudng ctia mét carbon carbonyl
[6¢ 161,6 (s, C-2)], mét n6i d6i C=C mang hai proton
ghép cap cis [0y 7,59 (1H, d, J= 9,5 Hz, H-4) va 6,26
(1H, d, J= 9,5 Hz, H-3); 8¢ 143,4 (C-4) va 107,7 (C-
3)], mot vong benzene 1,2,4,5-tG hodn [y 6,84 (1H, s,
H-8)va 6,91 (1H, s, H-5); 8¢ 150,4 (s; C-7); 149,9 (C-
9); 144,2 (C-6); 113,6 (C-5); 111,6 (C-10) va 103,4 (C-
8)] va mot nhém methoxy [8y 3,95 (3H; s; 6-OCH3);
8¢ 56,6 (6-OCH3)]. So sanh céc s6 liéu phd ctia 1 véi
tai liéu tham khao '! xdc nhan hop chit 13 scopoletin.
Hgp chit 2 thu dugc duéi dang bt mau trang. Phé
HRESIMS cho tin hiéu cia mii ion [M-H]~ & m/z
153,0186, tuong ting vdi cong thiic phan ti C7HO4.
Phé 'H va 13C NMR (acetone-dg) cho cdc tin hiéu
cong hudng ctia mot carbon carbonyl [0 167,6 (C-7)]
va mot vong benzene 1,2,4-tam hodn [0y 7,52 (1H, d,
J=2,0 Hz; H-2); 7,47 (1H, dd, J= 8,3 v4 2,0 Hz; H-6) va
6,89 (1H, d, J= 8,3; H-5); 80 150,8 (C-4); 145,6 (C-3);
123,6 (C-6); 123,2 (C-1); 117,5 (C-2) va 115,7 (C-5)].
So sanh céc s6 liéu phé ctia 2 véi tai liéu tham khao 12
x4c nhan hop chét la 3,4-dihydroxybenzoic acid.
Hgp chit 3 thu dugc dudi dang bot mau trang, [05]205
+252.8 (c 0.4 trong MeOH). Phé HRESIMS cho tin
hiéu ctia mai ion [M-H] ™~ & m/z 273,0784, tuong ting
v6i cong thiic phan ti C;sH40s. Phé 'H NMR
(acetone-dg, Bang 1) cho cac tin hiéu cong hudng ting
vGi proton clia mot vong benzene 1,4-nhi hodn [0y
7,36 (2H, brd, J= 8,5 Hz, H-2,6’) va 6,81 (2H, brd, J=
8,5Hz, H-3} 5°)] va mét vong benzene 1,2,3,5-t hodn
[(8y 6,03 (1H, d, J=2,2 Hz; H-6) va 5,92 (1H, d, J=2,2
Hz; H-8)]. Ngoai ra con c6 tin hiéu cong hudng ctia
hai nhom oxymethine [(8y 4,93 (1H, s, H-2) va 3,58
(1H, d, J= 5,8 Hz; H-3), mét nhém methylene [0y
2,88 (1H, dd, J= 16,6 va 4,6 Hz; H,-4) va 2,75 (1H;
dd; J= 16,6 va 3,1 Hz; H,-4)] va proton ctia ba nhom
hydroxy [(6x 8,25 (1H, s, 4-OH); 8,12 (1H, s, 5-OH)
v 7,94 (1H, s, 7-OH)]. Phé 13C NMR (acetone-dg,
Bang 1) cho cac tin hiéu cdng hudng ting véi 15 car-
bon, trong dé c6 12 carbon huong phuong véi bon
carbon mang oxygen [(¢ 157,7 (C-5, 7, 4’) va 157,2
(C-8a)], hai carbon mang nhém thé [(¢ 131,5 (C-1°)
va 99,8 (C-4a)] va sau carbon mang proton. Ngoai ra
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Hinh 1: Cau tric héa hoc cta 1-5

con ¢6 tin hiéu cong hudng ctia hai nhém oxymethine
[0¢ 79,5 (C-2) va 66,9 (C-3)] va mét nhém methylene
[0¢ 29,2 (C-4)]. Céc s6 liéu phd trén giup du doén 3
1a mot flavanol.

Céu truc héa hoc cta 3 duge xic dinh bing phd
HMBC (Hinh 2A). Trong ph6 HMBC, hai proton
huong phuong ghép cép ortho clia vong benzene 1,4-
nhihodn & 8y 7,36 (H-2) 6’) cho tuong quan véi mot
carbon thom mang oxygen (8¢ 157,7) va mét carbon
sp> clia nhém oxymethine (8¢ 79,5) nén hai carbon
nay lan lugt 1a C-4’ va C-2. Nhu vay c6 thé xdc dinh
dugc dy 1a vong B gin vao C-2. O vong C, pro-
ton oxymethine & 6y 4,93 cho tuong quan HMBC
v6i C-1’ va C-6 chung to day la H-2. Ngoai ra, H-
2 cung véi proton oxymethine & 8y 3,58 cung cho
tuong quan v6i mot carbon methylene & 6¢ 29,2. Vay
proton oxymethine nay la H-3 va carbon methylene 1a
C-4. Vi tri ctia cic carbon trong vong C ciing dugc xac
nhan nho vao tuong quan ctia H-3 v6i C-2 va H-4 véi
C-2/C-3. Proton Hj-4 cho tuong quan HMBC v6i hai
carbon thom (¢ 157,7 va 99,8). Dong thoi, hai pro-
ton thom ghép cép meta trén vong benzene 1,2,3,5-td
hoédn [0y 6,03 (H-6) va 5,92 (H-8)] cung cho tuong
quan HMBC véi carbon thom & 8¢ 99,8 chiing to car-
bon nay 1a C-4a va suy ra carbon & d¢ 157,7 la C-5.
Proton nhém -OH (6 7,94) cho tuong quan véi hai
carbon thom trong dé c¢6 mot carbon mang oxygen
[6¢ 157,7 va 95,8] nén hai carbon nay lan lugt la C-7
va C-8. Vi trf ciia C-8a dugc xac nhén nho vao tuong
quan HMBC v6i proton H-8 (8 5,92).

Trong vong C, hai proton cia nhém methylene [8y
2,88 (J= 16,6 va 4,6 Hz; H,-4) va 2,75 (J= 16,6 va 3,1
Hz; Hy,-4)] ghép cdp v6i nhau v6i hing s6 ghép 16n va
ghép cip v6i H-3 v6i hing s6 ghép nho nén H-3 phai
& vi tri xich dao. Két hgp so sanh tai liéu tham khao '

cho thdy khi H-2 13 m¢t mai don, H-2 va H-3 & cing
phia v6i nhau, phtt hgp cdu hinh cis trong ciu trang
nta ghé (Hinh 2B). Phén tich s6 liéu phé két hop gid
tri [0t] > 0 va so sdnh tai liéu tham khao !4 dé nghi hgp
chét 3 1a (+)-epiafzelechin.

Hoén hop hai hgp chdt 4 va 5 thu dugc dudi dang bot
mau vang, [o]55 +79.5 (¢ 0.6, MeOH). Phé 1>C NMR
(acetone-dg) cho cdc tin hiéu cong hudng ting véi 30
carbon. Phén tich phé 'H va 3C NMR (Bang 1) cho
thay hop chit mang hai khung flavan-3-ol tuong tu
nhu hgp chit 3. Piém khac biét duy nhét & vong
B la moét vong benzene 1,2,4-tam hoan thay vi 1,4-
nhi hodan nhu & 3. Phd HRESIMS cho mai ion [M-
H]~ & m/z 289,0708 (tri s6 tinh todn cho Cy5H;30¢
la 289,0712) tng véi cong thiic phan ti C;5H 40g,
do bat bao hoa 12 9. Két qua phan tich phé NMR va
HRESIMS cho thay day la hén hgp ctia hai flavan-3-
ol thay vi 1a mét dimer cta hai flavan-3-ol. Lap luin
tuong tu nhu véi hgp chét 3, d hgp chat thu nhat, H-2
la mai doi, ghép cdp véi H-3 bang hing s6 ghép cip
16n (J= 7.8 Hz), hai proton nay c6 ndm ngugc hudng
nhau, tuong ting véi cdu hinh trans trong cdu trang
ntia ghé (Hinh 3A). O hop chit thi hai, H-2 3 mii
don va H-3 13 mai don rdng, hai proton nay & cling
huéng, tuong ting véi cdu hinh cis trong cdu trang
ntia ghé (Hinh 3B). T cac s6 liéu phé két hop so sanh
v6i tai liéu tham khao ! xdc nhan cfu tric héa hoc
ctia hon hgp 1a (+)-catechin (4) va (+)-epicatechin (5)
hién dién & ti 1¢ 6:4, tinh theo tich phé4n ctia proton.

KET LUAN

T cao ethyl acetate ctia v cay xa cii 1a nho, thu héi
tai vuon uom thuc vat Trang Bom, tinh Pong Nai, ba
hop chét la scopoletin (1), 3,4-dihydroxy benzoic acid
(2), (+)-epiafzelechin (3), va mot hon hgp gom (+)-
catechin (4) va (+)-epicatechin (5) da dugc phan lap.
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Hinh 3: Hoa hoc Iap thé clia cac proton trong vong C ctia 4 (A) va 5 (B)

C4u tric hoa hoc ctia cac hgp chat dugce xac dinh dua
vao phé NMR, HRESIMS va so sdnh véi tai liéu tham
khao. Day 14 14n d4u tién cac hgp chit nay dugc phan
14p tii cay xa cii 1 nho, trong d6 hgp chit 3 va 5 lan
dau tién dugc bdo cdo hién dién trong chi Swietenia.

LOI CAM ON

Nghién ctiu dugc tai trg bdi Dai hoc Quéc gia Thanh
phé H6 Chi Minh trong khuon khé Dé tai ma s6
B2023-18-08.

DANH MUC TU VIET TAT

br: broad

d: doublet

dd: doublet of doublet

HMBC: Heteronuclear multiple bond correlation
HRESIMS: High resolution electrospray ionization
mass spectroscopy

m: multiplet

NMR: Nuclear magnetic resonance
s: singlet

XUNG POT LO1iCH

Nhom tac gia cam doan khong ¢ xung dot loi ich.

PONG GOP CUA CACTACGIA

Trinh Hoang Duong phan l4p hgp chit, phan tich di
liéu phd, tong hop tai liéu va viét ban thao. Bui Ngoc
Diing thu thap mau céy, ly trich va diéu ché cao tho.
Nguyén Thi Lé Thu xti Iy, phan tich dit liéu phd va xac
dinh cu tric hoa hoc. Nguyén Diéu Lién Hoa kiém
tra ciu trac héa hoc va tu van quy trinh thi nghiém.
Tran Thu Phuong 1én ké hoach nghién ctiu, kiém tra
c4u tric hoa hoc va hoan chinh bén thao.
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Bang 1: S6 liéu phé 'H (500 MHz), '3C NMR (125 MHz) ctia 3—5 trong acetone-d (J tinh bang Hz)

Vi tri 3
Ou Tuong quan HMBC ¢
1
2 4,93 s C-4,C-1,C-2 79,5
3 3,58 d (5,8) C-2,C-4 66,9
4 Ha:2,88dd  C-3,C-4a,C-5 29,2
(16,65 4,6)
Hb: 2,75 dd C-2,C-3,C-4a,C-5
(16,6; 3,1)
4a 99,8
5 157,7
6 6,03d(22)  C-4a,C-5 C-8 96,3
7 157,7
8 592d(2,2) C-4a, C-6, C-8a 95,8
8a 157,2
r 131,5
2 7,36 brd C-2,C-3,C-4 129,2
(8,5)
3 6,81 brd C-1,C-2,C-4 115,5
(8,5)
L 157,7
5 6,81 brd C-1,C-4,C-6 115,5
(8,5)
6 7,36 brd C-2,C-4,C-5 129,2
(8,5)
3-OH 4,21 brs
5-OH 8,12s C-4a, C-5,C-6
7-OH 7,94 s C-7,C-8
4-OH 8,25 s C-3,C-4

4 5
Su 3¢ Sn dc
4,56 d (7,8) 82,8 4,88 s 79,5
3,99 m 68,4 4,20 brs 67,0
Ha: 2,53 dd 28,9 Ha: 2,74 dd 29,0
(16,1;8,5) (16,6; 3,2)
Hb:2,85 m
Hb: 2,85 dd
(16,65 4,6)
100,7 99,9
157,3 157,2
6,02d (2,1) 96,2 602d(2,1) 963
157,8 157,8
5,88d (2,2) 95,5 592d(2,2) 95,8
157,0 157,6
132,27 132,31
6,90 d (1,8) 115,3 705d(1,7) 1153
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Phenolic compounds from the bark of Swietenia microphylia
Trinh Hoang Duong’, Nguyen Thi Le Thu?3, Bui Ngoc Dung?3, Nguyen Dieu Lien Hoa%3, Tran Thu Phuong?3*

ABSTRACT

Meliaceae is a large plant family with approximately 50 genera and 650 known species which are
mostly distributed in the pantropical regions of the World. Swietenia, a genus of the family Meli-
aceae, comprises 7—8 species which were widely used in the manufacture of furniture, food and tra-
ditional medicine. Previous studies revealed that Swietenia mainly contained limonoids, terpenoids,
steroids and phenolic compounds. Antibacterial, antifungal, antimalarial, anticancer, antiviral activ-
ities of the isolated compounds and extracts of the genus were also reported. Swietenia microphylla
is a species of genus Swietenia whose phytochemical composition and biological activities have not
been studied. This paper showed the results of isolation and structural elucidation of five pheno-
lic compounds from an ethyl acetate extract of Swietenia microphylla bark, collected at Trang Bom
Botanical garden, Dong Nai Province. Dried and ground barks of the species were extracted with
ethyl acetate by Soxhlet extraction. The ethyl acetate extract, obtained after removal of the solvent
via rotary evaporation, was separated using column chromatography on silica gel and Sephadex
LH-20. Chemical structures of isolated compounds were elucidated by analysis of 1D, 2D-NMR,
HRESIMS spectra and comparison of the spectral data with relevant literature. They were identified
as scopoletin (1), 3,4-dihydroxybenzoic acid (2), (+)-epiafzelechin (3) and a mixture at a 6:4 ratio of
(+)-catechin (4) and (+)-epicatechin (5). All the compounds have been reported for the first time
from this species.

Key words: Swietenia microphylla, Meliaceae, isolation, phenolic compound
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