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Abstract

Lugerstroemia speciosa (L) Pers. (Lythraceae) has been used in Vietnamese traditional medicine for the treatment
of several diseases such as inflammation. obesity, and diabetes Phytochemical mvestigation of the methanol extract of
Lagersiroemia speciosa aerial parts led to the isolation of two derivatives of ellagic acid, 2,3.7-tri-O-methylellagic acid
(3), 2.3.8-tri-O-methylellagic acid (4) and cyclitol (5) together with a two phytosterols p-sitosterol (1) and B-sitosterol-
glucopyranoside (2). Their chemical structures were determined by spectroscopic methods including FT-ICR/MS and

1D and 2D NMR.
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» MO DBAU

Cay bang lang nudc — Lagersiroemia speciosa.
thue ho bing laing (LYTHRACEAE), bing tang
nude (tiéng Philipin: Banaba, tiéng Campuchia:
Bang-lang, 1én An D¢: Pride of India, Queen's
flower) hay con goi la B;fmﬂ iang tién, tén khoa hoc
Ia Lagerstroemia speciosa (L.) Pers ho bang lang
(L. ythraccac [1.2] G Viét Nam, B’Sng l&ng nurée co
nhicu & Ha Noi, Lam Dong, Bong Nai, thanh phd
H4 Chi Minh ... Cln Bfmg lang (Lagerstroemia) &
Viét Nam c6 khoang 20 loai. Bing lang nude la loai
bing lang hoa tim & ving nhiét d6i da dwge ding
lam thude chia bénh & Chiu My, An Bg,
Philippin.... dé tri tiéu dudng va kha nhiéu bénh
khac nhu tr1 ia chay, chéng oxi hoéa, giam m& mau,
khang khuan, .... V& thanh phn héa hoc cua Bing
ling nudc da co nhicu cong trinh nghién ciru dum:
cong bd ¢ trong va ngodi nude. Cac I6p chat chi yéu
trong bing lang mudc gdm: phytosterol, axit béo, cc
triterpen, glycosid. tannin, ammo axit, .... Dic biét,
hop chat axit urosolic (axit 2a-hydroxyursolic) véi
ham Juong kha cao trong né duge cho fa hoat chat
¢6 tac dung gidm glucozo huyét rat 16t [3-8] Trong
Khudn kho bai bio nay chang 16i trinh bay vé mot s6
thanh phin héa hoe bude dau phan Jap duge tr cdy
nay

2. THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Phuong phap tach chiée

- Sic ky t6p mong (TLC) duoe thyc hién trén
ban méng trang sin DC-Alufolien 60 Fysq va RPjg
Fasy (Merck-Dire). Cace vét chat duge phat hién bing
den tir ngoai & hai budc séng 254 va 368 nm holic
ding thudc thir 14 dung dich H,SO, 10% phun déu
Ién ban mong rbi sdy & nhiét d6 cao cho dén khi hién
mau.

- Séc ky cdt (CC) duge tién hanh véi chét hip
phu pha thuong (Silica gel 240-430 mesh, Merck).

- Diém chay duoc do trén may Electrothermal
1A-9200 (Anh).

2.2. Cac phuong phép phd

Phé IR duge ghi trén méy IMPACT 410 sir dung
dia nén tinh thé KBr. Pho ESI-MS do trén may HP-
1100 LS/MS Trap. cta Vién Héa hoe, Vién Khoa
hoc va Cong nghé Viét Nam.

- Phé cong huang tir nhan (NMR) duoc do trén
may Bruker AMS00 FT-NMR Spectrometer, Vién
Hoéa hoc. Vién Khoa hoc va Cong ngh¢ Viét Nam
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2.3. Miu thue vit

Mau 14 canh cdy bing lang nudc
Lagerstroema speciosa, (1.0 kg nguyén liéu kho ur
& kg nguyén liéu tuot) duge thu hat & Tir Liém, Ha
Nor thang 12 nam 2010 va duoe TS. D& Hiu Thu.
Vien Sinh thai va Tai nguyén Sinh vat, Vién Khoa
hoc va Cong nghé Viét Nam xac djnh 1én khoa hoc
1a Lagerstroenna speciosa.

2.4. Phian 13p cic chit

Mau 13, canh khé Bﬁng lng. nuée nghlcn nho
(Ihg) chiét voi McOH ($ 1an) bém. siéu am & nhiét
do phong. cat loai dung moi bang ap sudt giam thu
duge 169 ¢ can chiét McOH. Can nay dugc hoa vao
mrdc cdt va tién hanh chiét phan b6 voi n-hexan. ety
axctat va sau do ¢6 kho chiét lai bang metanol thu
duge cac can chiét tuong (mg la: can n-hexan ky
hi¢u 1a BLH (15 g). can etyl axetat ky hiéu la BLE
(12 g) va cin metanol BLM (20 2) Cic cin chiét
duoc tién hanh phan tach thé trén sac ky cét sﬂmagcl
pha thuong von cac h¢ dung moi rira giai gom
n-hexan,  n-hexan-ctyl axeta, CHCHL-MeOH va
McOH thu duge § phan doan 14 BLH1 (2.5 g). BLE2
(3.1 8). BLE4 (2.7 g). BLM1 (4.8 g) va BLM2 (1,9
©). Tiép tuc phan tach cac phan doan trén bfmg shc
ky cot silica gel pha thudng véi cac hé dung moi rira
gidi trong g nhu trén da phan lap duge 5 chat
sach nhur saus Tir phian doan BLHI. sau khi phan lap
va hét tinh lai trong metanol thu duoc chit 1 (49 2):
Tinh ché ce phan doan déu bing sic Ky cét silica
gel pha thudng tir BLE2 thu duge hop chat 2 (25
mg). Cac hop chat 3 (217 mg) thu duge tir phan
doan BLE4 con 4 (156 mg) va § (372 mg) duge tinh
ché tir cac phan doan twong ing la BLMI va BLM2.

p-Sitosterol (1): Tinh thé hinh Kim khong mau

Nguyen Quvét Tién vir cong sir

(47 mg), diém chay 138-140°C IR (Vg cn’)
3431.5 (dao dong hoa tri OH), 29313 (dao dong héa
tri CH): 1647,2 (C=C); E[-MS (m/z): 414[M] . "I~
NMR (500 MHz, CDCly, TMS, & ppm): 3.51 (1H. m,
H-3): 531 (1H, dd. J = 5 va 2 Hz, H-6); 1.0l (3H.s.
H-18): 0.92 (3H. d, J = 6.6 Hz. H-21): 0.85 (3H. d../
= 7.1 Hz, H-26), 0,84 (3H.d, J = 6.6 Hz, H-29). 0.81
(3H. d. J = 6,6 Hz H-28): 0,68 (3H. 5. H-19). "'C-
NMR (125 MHz, CDCly. T™MS, 8 ppm): 37.3 (C-1):
31.7(C-2): 71,8 (C-3): 42.3 (C-4); 140.8 (C-5). 121.7
(C-6); 31,9 (C-7); 31,9 (C-8); 50,2 (C-9); 36.5 (C-10):
21,1 (C-11); 39,8 (C-12); 42.3 (C-13): 56.8 (C-14):
243 (C-15): 28,3 (C-16); 56.1 (C-17): 11,9 (C-18):
19.4 (C-19): 36,2 (C-20). 18.8 (C-21). 33.9 (C-22).
26.1 (C-23): 45,9 (C-24): 29.2 (C-25): 19.1 (C-26).
19.4(C-27), 23,1 (C-28); 11.9(C-29).

P-sitosterol-glucopyranoside (2) Chat bot rén
Imng (52 mg). Phé FT-IR Vi, (e’ ) 3390 (rong):
2934; 1644; 1461; 1373; 1073; 1026. Pho EI-MS:
m/z (%) 396 [M-CbH”O@]' (9); 273 (2): 255 (9%
185 (5): 161 (15); 145 (25), 133 (21); 105 (42). 91
(46): 81 (51); 69 (100).

Pho '"H-NMR (500 MHz, DMSO-d,), § (ppm):
0.65 (3H. s, Mc-18), 0,93 (3H. s. Mc-19).

Phd "'C-NMR (125 MHz, DMSO-d): d (ppm):
ph.“m aglycon: 36,3 (t, C-1); 27,9 (1, C-2), 76,8 (d. C-
3); 38,4 (1, C-4); 140,6 (s, C-5); 121,3 (d. C-6): 31,7
(d. C-7): 31.5 (d. C-8). 50.7 (d. C-9). 35.6 (5. C-10):
210 (1. C-11); 369 (1, C-12), 45.2 (s. C-13): 56,3 (d.
C-14). 239 (1, C-15); 294 (1. C-16): 55,5 (d. C-17).
11,9 (q. C-18); 19,8 (q, C-19). 33.4 (d, C-20): 19.6
(d. C-21): 31,5 (1, C-22); 28,8 (1, C-23); 49.7 (d. C-
24), 25,5 (1, C-25); 19,0 (g, C-26); 20,7 (d. C-27);
22,7 (1, C-28); 12,2 (g, C-29); phdn duong: 100.9 (d.
C-1'y; 77.1 (d, C-3%; 76,8 (d, C-5'); 73,6 (d. C-27);
70.2 (d, C-4%; 61,2 (1, C-6').

RO

1. p-Sitosterol R=H

2. p-Sitosterol-glucopyranoside R =Glu 3. Axit 23.7-1ri-O- me(hylellagxc R;=Me, Ry=H
4. Axit 2.3,8-tri-O-methylellagic R, =H, R, = Me

OH

5. Cyclitol (myo-inositol)

Hinh 1 Chu tric hoa hoc cia cac hop chit 1-5

3)
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Axit 2,3,7-tri-O-metylellugic (3): Chét bot rin
lram, (217 mg). nhi¢t do nong chay: 289- 200°C, HR-
MS positive (m/z): 345.06273 [M+H]', 'HNMR
(500MHz. DMSO-de. TMS. 8 ppm). xem bang 1.

Axit 2,3,8-tri-O-metylellagic (4): Chat bt rin
tréing (156 mg). nhiét do ndng chay: 296-297°C. HR-
MS positive (m/z): 345.06479 [M+H]. 'H-NMR
(500M11s, D:0. TV[S ) ppiy). Xem bang 1.

Cyclitol (5): Chét bot rin lmng (129 n\%) nhi¢t
do néng chay 212°C. PO FT-IR vy (cm™) 3316
(rong). 2924, 1446: 1249, 10502 1073: 1005: 897:
735, £SI-MS positive (m/z): 181 [M+H]. 'T1-NMR
(500 MHlz. DMSO-dg. TMS. 8 ppm). xem bang 2.

3. KIET QUA VA THAO LUAN

Iop ¢hit | thu duge dudi dang tinh thé hinh kim
mau tring tir cén n-hexan va hop chat 2 & dz\n;.{ bot
mau tring ir can ety axetat. 1'rén co 56 cac §6 higu
pho (IR, EJ-MS va cac pho 1D va 2D-NMR) cia
ching so sinh vai sd ligu pho ciia P-sitosterol vi
3p-O-p-sitisterol-glucopyranoside turong (ng trong
tar iéu [9] chat 1 duge Nac dinh 1a p-sitosterol, con
chiit 2 duge xac dinh 1a f-sitisterol-glucopyranoside.

Gap phin nghién ciru thémh phen..

Hop chdt 3 thu duge tir dich chiét metanol cua cay
Bing ling nude - Lagerstroemia speciosa. sau khi
chay qua cot va Lcl tinh lai trong metanol thu duge
chét bt rin mau lranq (217 mg ~0.022%). Phé khdi
lugmg ESI-HRMS cua 3 cho thay pic ion tai mys
345.06273 |[M+I1). twong (mg voi cong thic
C;HnOy — A= 344 g vér Cyal1),05. Trén phd
'H-NMR xuat hign cac tin hi¢u ciia ba nhom metoxy
(B4 3.759(s): 3.952(s) va 4.112(s)). v tin hicu cua 2
proton néi déi & cic do dich chuyén hoa hoe §l1
6.969 (s) v 7.683 (s).

Pho ', V'C-NMR. DEPT vi 11SQC ciia 3 cho
biét trong phin 1l cé tong sd 17 cacbon. gmn cd 14
C thude cac C lién két doi (8¢ nim trong khoang
107.54-158.48) Vi 2 C thude cic hén hét cachon\l
(C=0) & §¢ ve trwong cao hon binh thudmg 158, 18
va 15844 ppm. chu nay kKhing dinh cic hén hét
nay thude loai lién Kkét lién hop va chia vong lacton
Ba C con lai cho biét cdc do dich chuyén hoa ho
cia n6 phi hop voi cac tin ligu cia 3 C thudce cic
nhém  metoxy (CH;0) i den 56.65/3,759:
61.68/3.952(s) va 62.24/4.112(s). Trén co s6 56 licu
pho NMR (1D va 2D) céc dir i¢u pho NMR va cic
twromg tic xa cva 3 duge tng R trong bang 1.

Bang 1. 50 liéu pho NMR cua cac hop chit 3+

‘Do nong

10, "Do trong DMSO d,.. 125 M. %500 MHz

- 3 n
¢ w | & n—c . a H—C
& | (damg picy (HIMBC) & (dang pic) (1IMBC)

i [07.54 | 6.969(s) | 2:33a:10:10a:10b | 107.55 | 7.552(s) | 3.3a. 10.10a 10b
T2 1539 5 153.85 P e

3 140.72 140.33 ]

3u 139.01 5 . 141.08

5 158.48 158.41 R

s 14.79 - 111,92 .

sb 109.63 . 11252 B .

6 111908 7.683(s) | si5a:Sbi7:8:8a | 11120 [ 7484(s) S50 5b: 7: 8: 8a

7 s - - 152,78 -

8 14441 - 14151 i

8 139.32 . 140.83 - -

0 [ 1584 : 158,59 . -

10a | 11061 i 113.43

10b | 111,10 p : 1.9 - T

80CH: | - E . 6109 | 4,026 (s) 8 7
7:0CH; | 6224 | 4112¢(s) 7 .

CS.0CTL | 6168 | 3.952(s) 3 6139 | 4,041 (s) ) 3
T20CH: | 5665 | 3.759(s) 2 5680 | 3970 (s) 2
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Nguyén Quyét Tién vé cong sie

Bang 2+ S& 1idu phd NMR ciia cac hop chét 5
Do trong DMSO-d,, 125 MHz, 500 MHz

ki H (6 ppm) C(dppm) | H— CHMBC | CH,(DEPT)
1 3,34 (m) 72,74 2,6 CH
2 3,69 (m) 72,62 ;3 CH
3 3,34 (m) 72,74 2,4 CH
4 3,11 (m) 71,86 35 CH
5 2,90 (m) 75,23 4;6 CH
6 3,11 (m) 71,86 ;5 CH
2-OH 4,454/4,460 (1H; d, J = 3 Hz) - 2 -
1-OH/ 4,345/4.334 (2H:d, J = 5,5 Hz) - 1 -
3-OH 3
4-OH/ 4,488/4,479 (2H,; d. J = 4,5 Hz) 4 -
6-OH 6
5-OH 4,545/4,537 (JH; d,J =4 Hz) 3 -
Phd hai chiéu HSQC cho phép gan cac gia trj do  hoc tai C-8 (&4 = 2,9 ppm). Céc gid tri do dich

dich chuyén hoa hec clia cdc proton véi nhom
carbon twong (g, Phd HMBC ciia 3 cho thay cic
tuong tac xa giita proton H-6 (8, 7.683 (s)) vai C-5b
(8¢ 109,63)/C-8a (8¢ 139,32)/C-8 (b¢c 144,41)/C-7
(8c 144,82)/C-5a (8¢ 114,79) va véi C-5 (8¢
158,48) Twong tac gitra H-1 (8 6.969 (s)) voi C-
10b (3¢ 111,10)/C-3a (3¢ 139,01)/C-3 (S 140,72)/C-
2 (8¢ 153,93)/C-10a (8¢ 110,61)/ va vai C-10 (3¢
158,44). Ngoai ra, con quan sat thdy tuong téc gita
cac (in hi¢u cia cdc proton trong 3 nhom metoxy &y
3,759(s); 3,952(s) va 4,112(s) lan lugt vai cac bon
tuong (mg d¢ 153,93 (C-2), d¢ 140,72 (C- 3), va éc
144,82 (C-7) Pho IR cta 3 cho biét mol 56 lién két
dic trung o cac tan s6 dao dong (vem’ 'y 3514,64 (th,
OH):  2965.04-1885,11 (CH); 1739,33-1665,11
(C=0); 1606.18 (C=C): 1046,01-1264,48 (C-O-C).

Qua vige phan tich cac R pho NMR cuia
chat 3 nhir trén, két hop voi tai licu [4] cho théy
hoan toan phil hgp vér axit 2,3.7-tri-O-methylellagic
thu duge tir cdy Nasutiermes exitiosus, cho phép
khing dinh hop chit 3 1a axit 2,3,7-tri-O-
methylellagic vé1 cau tric héa hoc cia nd nhu
hinh 1.

Hop chat 4 duge phan Iap dudi dang bol rén
tréng. Phé IR coa 4 ciing cho cée gm tri tén s6 dao
d<>ng ciia cic hén két dic trung gidng nhu cia chat

3. Phé khér lwong ESI-HRMS cia 4 cho lhﬁy pic ion
tai m/z 345,06479 [M+H]", tuong (ing véi cong thire
CiHOy — M = 344 ng voi Cy7Hiz0s. Cac tin
liéu trong phé 'H va "*C NMR rét tuong tu gidng
v6i tin higu pho cia 3, chimg t 4 ciing 1a mot hop
chat ¢6 khung co ban ciing la axit cllaglc Su khic
nhau rd nét nhat giira cac pho cua har hgp chit nay
la tin [1éu ciia cacbon lién két vai nhém metoxy cia
3 8¢ 144,82 (C-7) duge thay (hé bing nhom hidroxy
(OH) trong 4 bmw Gn éu dd dich chuycn hoa hoc
8¢ 152,78 vdr thay déi dod dich cl\uyen hoa hec
khoang 8 ppm. Con sy trao ddi nhom metoxy thanh
lhydroxyl tai C-8 tam thay déi dd dich chuyén hoa
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chuyén hoa hoc ciia 4 duoc xac dinh trude het biang
su so sanh cic gid tr phd tuong (ing clia 4 vé1 3
(bang 1) va so sanh v6i cic gia tri phd da cong bd
cho hop chit axit 2,3,8-1ri-O- melhylcliaalc [10], mét
hop chit cung da duge biét dén ur loai /rvingia
gabonensis. Tiép do, cac da kién phd ciing nhu chu
trilc phan tir cla 4 duge kiém tra bang cac phé
HSQC va HMBC. Su phu hop hoan toan vé cac gia
trj pho cia 4 v6i s6 liu di cong bé chimg 16 day la
hop chat axit 2,3,8-tri-O-methylellagic [10], xem
hinh 1.

Hop chit § ciing dugc phan 14p tir ¢én metanol
cha canh 14 cdy Béing lang dudi dang bot rén tring,
¢6 diém nong chay 212°C. Phd IR cho biét co cac
dao dong ciia cdc nhom OH (v cm ' 3316), cac dao
dong ciia cac lién két CH (v cm’' 2924). Phd ESI-
MS cho pic ion gia phan tr tai »/z 181,06 [M+H]
tong img véi cong thire ptan tir M la C,H,,04 Phd
'H-NMR va DEPT ciia 5 cho biét ¢ 6 proton thuge
6 cacbon cacbinol bac 3 o cac d¢ dich chuyén hoa
hoc n 2,90 (1H, m, H-5); 3,11 (2H, m, H-4 va H-
6); 3,34 (2H, m, H-1 va H-3) va 3.69 (1H, m, H-2).
Phé "C-NMR chi ra sy c6 mat cia 6 cac bon
carbimol bac 3 ¢ cdc ¢ 72,74 (C-1 va C-3); 72,62
(C-2); 71,86 (C-4 va C-6) va 75.23 (C-5). Cac &
liéu phd nay khing dinh S la mot dan xuat cla ancol
vong 6 (cyclitol). Cac s6 licu pl\o NMR va hing sb
vit ly cia 5 hodn toan phi hop véi cyclitol da duge
dé cip trong tai liéu [11]. Do véy. cau trac héa hoc
cia 5 duge xac dinh la myo-inositol hay cyclitol.

4. KET LUAN

Tir dich chiét metanol cia canh |4 cay Béing lang
nuoc Lagerstroemia speciosa (L) Pers. (Lythraceae)
béing cac phu'ong phap sic ky, két hop véi phuong
phdp tinh ché ket tinh Jai trong dung mai thich hop,
nam  hop chit  p- snoslcrol (1), B-sitosterol-
glucopyranoside (2), axit 2,7,8-tri-O-metylellagic
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(3). axit 3.7.8-tri-O-metylellagic (4) va cyclitol (5)
da dugc phan lap Cau tric hoa hoe cua chung dugc
\dc dinh bing cac pho héng ngoai. phd khoi luong
va pho cong huong tir hat nhan maot chiéu va hai
chiéu Ba hop chat 3.4 va 5 duge phat hién lan dau
N loai Lagerstroemia spectosa. Riéng hop chat §cé
hoat tinh chong dar thao duong kha tot [11). phit hep
voi kha nang chira bénh tiéu duong cia cay nay
trong Y hoc dan gian Viét Nam

Lai cam on: Cac két qua nghién ciiv nay chroe dirge
hoan thanh véi sie ho trokoth phi nie Dé 1ai Nghién
ciim Khoa hoc trong diem cap Bo. ma so B2010-17-
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