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Abstract 

Lagerstroemia speciosa (L.) Pers. (Lythraceae) has been used in Vietnamese traditional medicine for the treatment 
of several diseases such as inflainniaiion, obesity, and diabetes Phytochemical investigation of the methanol extract of 
Lagerstroemia speciosa aerial parts led to the isolation of two derivatives of ellagic acid, 2,3,7-tri-0-methy!ellagic acid 
(3), 2,3,8-tri-O-methylellagic acid (4) and cyclitol (5) together with a two phytosterols P-sitosteroI (1) and P-silosteroL 
glucopyranoside (2). Their chemical structures were detemimed by spectroscopic methods including FT-ICR/MS and 
lDand2DNMR. 
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1 MO DAU 

Cay bang lang nude - Lagerstroemia speciosa, 
thupc hg bang lang (LYTHRACEAE), bang tang 
nude (tieng Philipin: Banaba, tieng Campuchia: 
Bang-lang, ten An Dp: Pride of India, Queen's 
flower) hay cdn gpi la Bang lang tien, ten khoa hgc 
la Lagerstroemia speciosa (L.) Pers hp bang lang 
(Lythraceae) [1,2] C) Viet Nam, Bang lang nude ed 
nhieu d Ha Ndi, Lam Ddng, Dong Nai, thanh phd 
Hd Chi Minh .... Chi Bang lang (Lagerstroemia) a 
Viet Nam co khoang 20 loai. Bang lang nude la loai 
bang lang hoa tim d viing nhiet ddi da dupe diing 
lam thudc chija benh d Chau My, An Dp, 
Phiiippin,,,. de tri tieu dudTig va kha nhieu benh 
khac nhu trj ia chay, chdng oxi hda, giam ma mau, 
khang khuan, ,,.. Ve thanh phan hda hoe ciia Bang 
lang nude da cd nhieu cdng trinh nghien cii'u dupe 
cong bo d trong va ngoai nude. Cac Idp chat chii yeu 
trong bang lang nude gdm: phytosterol, axit beo, cac 
triterpen, glycosid, tannin, amino axit, .... Dac biet, 
hgp chat axit urosolic (axit 2a-hydroxyursolic) vdi 
ham lugng kha cao trong nd dugc cho la hoat chat 
CO tac dung giam glucoza huyet rat tdt [3-8] Trong 
khuon kho bai bao nay chiing tdi trinh bay ve mdt so 
ihaiih phan hda hpc budc dau phan lap dugc tii' cay 
iia\' 

2, THUC NGHIEM VA PHU'ONG PHAP 
NGHIEN CUU 

2.1. Phuang phap tach chiet 

- Sac ky Idp mdng (TLC) duac thue hien tren 
ban mdng trang san DC-A!ufoIien 60 F254 va RPis 
F254 (Merck-Due). Cac vet chat dugc phat hien bang 
den tir ngoai d hai budc sdng 254 va 368 nm hoac 
diing thuoc thir la dung dich HiS04 10% phun deu 
len ban mdng rdi say d nhiet dp cao cho den khi hien 
mau. 

- sac ky cdt (CC) dugc tien hanh vdi chat hap 
phu pha thudng (Silica gel 240-430 mesh, Merck). 

- Diem chay dugc do tren may Electrothermal 
IA-9200 (Anh), 

2.2. Cac phuong phap pho 

Pho IR dugc ghi tren may IMPACT 410 sii' dung 
dTa nen tinh tha KBr. Phd ESI-MS do tren may HP-
1100 LS/MS Trap, ciia Vien Hda hgc, Vien Khoa 
hoe va Cdng nghe Viet Nam. 

- Pho cdng hudng tir nhan (NMR) dupe do tren 
may Bruker AM500 FT-NMR Spectrometer, Vien 
Floa hpc, Vien Khoa hpc va Cong nghe Viet Nam 
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2.3. Mau thu-c vat 

Mau la. canh cay bang lang nuac -
Lagerstroemia speciosa. (1,0 kg nguyen lieu kho tir 
8 kg nguyen lieu tuai) dugc thu hai a Tir Liem. Ha 
Npi thang 12 nam 2010 va duac TS. 06 Huu Thu. 
Vien Sinh thai va Tai nguyen Sinh vat. Vien Khoa 
hpc va Cong nghe Viet Nam xac dinh ten khpa hpc 
la l.agerslroetiita speciosa. 

2.4. Phan lap cac chat 

Mau la. canh kho Bang lang nirac nghien nhp 
(I kg) chict voi MeOH (5 lan) bang sieu am. a nhiet 
dp phong. cat loai dung moi bang ap suat giam thu 
dirac 169 g can chiet MeOH. Can nay duac hoa vap 
ntrac cat va tien hanh chiet phan bo voi n-hexan. etyl 
axetat va sau do co kho chiet lai biing metanol thu 
duac cac can chiet tuang irng la: can ;?-hexan ky 
hieu la BLH (15 g), can etyl axetat ky hieu la BLE 
(12 g) va can metanol BLM (20 g) Cac ciin chiet 
dupe tien hanh phan tach tho tren site ky cpt silicagel 
pha thu'o'ng voi cac he dung moi riia giai gom 
/j-he.xan, «-hexan-etyl axetat, CHCh-MeOH va 
MeOI I thu dirp'c 5 phan doan la BLH 1 (2,5 g), BLE2 
(3,1 g). BLM (2,7 g), BLMl (4,8 g) va BLM2 (1,9 
g). Tiep tuc phan tach cac phan doan tren bang sac 
ky cot silica gel pha thuong voi cac he dung moi rija 
giai tuang irng nhu tren dii phan lap dupe 5 chat 
sach nhu sau- Tir phan doan BLH I. sau khi phan lap 
va ket tinh lai trong metanol thu dupe chat 1 (49 g): 
Tinh che cac phan doan deu bang sac ky cot silica 
gel pha thuang tir BLE2 thu dugc hgp chitt 2 (25 
mg). Cac hop chSt 3 (217 mg) thu duoc tir phan 
doan BLE4 con 4 (156 mg) va 5 (372 mg) dupe tinh 
che tir cac phan doan ttrong irng la BLM 1 va BLM2. 

fl-Sitosterol (I): Tinh th6 hinh kim khong mau 

Nguyen Quyel Tien vii cong sir 

(47 mg), diim chay I38-140°C IR (v,„„. cm"') 
3431.5 (dao dgng hoa tri OH), 2931,3 (dao dpna hoa 
tri CH); 1647,2 (C=C); ELMS (m/z): 414[M]" 'll-
NMR (500 MHz, CDCb, TMS, S ppm): 3,51 (IH. m, 
H-3): 5,31 (IH, dd, J = 5 va2Hz, H-6); 1,01 (3H. s, 
H-I8);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 
(311. d. J = 6,6 Hz, H-28); 0,68 (3H, s. H-19), "C-
NMR (125 MHz, CDClj, TMS, 5 ppm): 37,3 (C-l); 
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); 

24.3 (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-silosterol-glucopyranoside (2): Chitt hot ran 
trang (52 mg). Ph6 FT-IR v„„ (cm"'): 3390 (rpng); 
2934; 1644; 1461; 1373; 1073; 1026. Ph6 EI-MS: 
m/z (%): 396 [M-CsHaOj]* (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-ds), 6 (ppm): 
0,65 (3H, s, Me-18), 0,93 (3H. s. Mc-19). 

Ph6 "C-NMR (125 MHz, DMSO-dj); S (ppm): 
phan aglycon: 36,3 (t, C-l); 27,9 (t, C-2), 76,8 (d, C-
3); 38,4 (t, 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 (s. C-10); 
21,0 (t, C-l 1); 36.9 (t, C-12); 45.2 (s. C-13); 56.3 (d, 
C-14). 23,9 (t, C-15); 29,4 (t, 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 (t, C-22); 28,8 (t, C-23); 49.7 (d, C-
24), 25,5 (t, C-25); 19,0 (q, C-26); 20,7 (d, C-27); 
22,7 (t, C-28); 12,2 (q, C-29); phSn duang: 100,9 (d, 
C-T); 77,1 (d, C-3'); 76,8 (d, C-5'); 73,6 (d, C-2'); 
70,2(d, C-4'); 61,2 (t, C-6'). 

1, p-Sitosterol 
2, p-Sitosterol-glucopyranoside 3. Axit 2,3,7-tri-O-methylellagic R, = Me, 

4. Axit 2,3,8-tri-O-methylellagic R, = H. 
R, = H 

R2 = Me 

5, Cyclitol (niyO'inosilof) 

Hinh 1 Cau triic hoa hpc ciia cac hg'p chat 1-5 

31 
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Axit 2,3,7-lri-0-melylel/(igic (3): Chat bot ran 
tr4ng (217 mg), nhiet do nong chay; 289-290"C, HR-
MS positive^(m/z): 345,06273 [M+H]\ ' H - N M R 
(500MHz, DMSO-dfe. TMS. 5 ppm). xem bang 1. 

Axil 2,3,8-fri-O-inetyleHagic (4): Chat hot ran 
tr4ng (156 mg), nhiet dp ndng chay: 296-297^, HR-
MS positive (m/z): 345.06479 [M+H]*. ' H - N M R 
(500M11A D:0, TMS. 6 ppm). xem bang I. 

Cyclitol (5): Chit hot rSn IrSng (129 mg), nhict 
dd n6ng chav 212T. Phd FT-IR v,n,̂ (cm"^)- 3316 
(rong), 2924' 1446; 1249. 1050: 1073; 1005; 897; 
735. ESI-MS positive (m/z): 181 [M+H]', 'H-NMR 
(500 MHz. DMS0-d6, TMS. 5 ppm), xem bang 2. 

3. KET QUA VA 1 HAO LUAN 

Hgp chat I thu dugc dudi dang trnh the hinh kim 
mau triing tir can /?-hexan \a hap chat 2 d dang bdt 
mau trang tir can etyl axeiai. Tren ca sd cac sd lieu 
phd (IR, EI-MS va cac phd ID va 2D-NMR) ctia 
chimg so sanh vdi sd lieu phd cita p-sitosterol va 
3P-0-P-si(isterol-glucop>'ranoside tuo'ng ung trong 
till lieu [9] chat 1 dugc xac djnh ta P-sitosterol, edn 
chal 2 dugc xac djnh la P-sitisteroLg!ucopyranoside. 

Gap phan nghien cini thdnh phdn.. 

Hgp chdt 3 thu dugc tir dich chiet metanol ciia cay 
Bang lang nude - Lagerstroemia speciosa, sau khi 
chay qua cdt va kit tinh lai trong metanol thu dupe 
ch5t bdt r^n mau tr^ng (217 mg -0,022%). Phd khoi 
lupiig ESl-HRMS ciia 3 cho thay pic ion tai iii/: 
345,06273 [M+H]". tuong irng vdi cdng thirc 
CivHnO^ — M = 344 irng vdi CpHnOs- Tren pli6 
' H - N M R xuat hien eac tin hieu ciia ba nhdm meioxy 
(5H 3-759(s); 3.952(s) va 4,1 12(s)). va tin hieu ciia 2 
proton ndi ddi d cac dd dich chuyen hda hoc 611 
6,969 (s)va 7,683 (s). 

Pho 'll. ' ' C - N M R . DEPT va HSQC ciia 3 cho 
biet trong phan tir cd tdng sd 17 cacbon. gom cd 14 
C thudc cac C lien ket ddi (5c nam trong khoang 
107.54-158,48) vdi 2 C thudc cac lien ket cacbonji 
(C=0) d 6c- ve trudng cao han binh thudng 158.48 
va 158.44 ppm. Dieu nay khang dnih cac lien kcl 
nay thudc loai lien ket lien hgp va chiia vdng lactoii 
Ba C con lai cho biet cac dd dich chu>cn hoa hpc 
cua nd phii hgp vdi cae tin hieu ciia 3 C thudc cac 
nhdm meioxy (CHjO) tai c>ci, 56,65/3,759; 
61.68/3,952(s) va 62,24/4.112(s). Tren ea sd s6 lieu 
phd NMR (ID va 2D) cac diT lieu phd NMR va cac 
(uang tac xa eua 3 dugc tdng ket trong bang 1. 

Bang 
••Do t i o n g 

/.- So lieu phd NMR ciia cac hgp 
D.O, ''Do trong DMSO d̂ . '125 Ml 

chat 3—t 
b.''500 MHz 

c 

1 

2 

3 

3.1 

5 

5a 

5b 

6 

7 

8 

8a 

10 

lOa 

lOb 

8-OCIh 

7-OCll, 

3-OCI h 

2-OCH-, 

3 

Sc" 

107.54 

153.93 

140.72 

139.01 

158,48 

114,79 

109,63 

119.18 

144.82 

144.41 

139.32 

158.44 

110.61 

111.10 

62.24 

61,68 

56.65 

< î"' 
(dang pic) 

6.969 (s) 

-
• 

7.683 (s) 

4.112 (s) 

3.952 (s) 

3.759(s) 

11 -^ C 
(HMBC) 
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7 

3 

2 

4 

4."'' 
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141.08 
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112.52 

111.20 
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61,09 
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-
-
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-

-
-
-

4,026 (s) 

-
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Bdng 2- Sd lieu pho NMR ciia cac hgp chat 5 
Do trong DMSO-do, 125 MHz, 500 MHz 

TT 
1 
2 
3 
4 
5 
6 

2-OH 
1-OH/ 
3-OH 
4-OH/ 
6-OH 
5-OH 

H ((5 ppm) 
3,34 (m) 
3,69 (m) 
3,34 (m) 
3,11 (m) 
2,90 (ra) 
3,11 (m) 

4,454/4,460 ( l H ; d . J = 3 Hz) 
4,345/4.334 (2H; d, J = 5,5 Hz) 

4,488/4,479 (2H; d. J = 4,5 Hz) 

4,545/4,537 ( l H ; d , J = 4 Hz) 

C {S ppm) 
72,74 
72,62 
72,74 
71,86 
75,23 
71,86 

-

H ^ C H M B C 
2,6 
i ;3 
2; 4 
3;5 
4; 6 
i ;5 
2 
1 
3 
4 
6 
5 

CH. (DEPT) 
CH 
CH 
CH 
CH 
CH 
CH 

-
Phd hai ehieu HSQC cho phep gan cac gia tri dp 

djch chuyen hoa hpc ciia cac proton vdi nhom 
carbon tuong ung. Phd HMBC eiia 3 cho thay eac 
tuang tac xa giira proton H-6 (5H 7,683 (s)) vdi C-5b 
(5c l09,63)/C-8a (5c 139,32)/C-8 (5c 144,41)/C-7 
(5c 144,82)/C-Sa (5c 114,79)/ va vdi C-5 (5c 
158,48) Tuang tac giua H-l (6H 6,969 (s)) vdi C-
I0b(5c lll,10)/C-3a(5c l39,0l)/C-3 (5c 140,72)/C-
2 (5c 153,93)/C-10a (5c 110,61)/ va vdi C-10 (5c 
158,44). Ngoai ra, cdn quan sat thSy tuong tac giu'a 
eac tin hieu ciia cac proton trong 3 nhdm metoxy 8^ 
3,759(s); 3,952(s) va 4,112(s) ISn lupl vdi cac bon 
tuong ung Sc 153,93 (C-2), ^c 140,72 (C-3), va 5c 
144,82 (C-7) Pho IR cua 3 cho biet mot so lien kfit 
dac trung d cac tan sd dao ddng (v cm" ) 3514,64 (tii, 
OH); 2965,04-1885,11 (CH); 1739,33-1665,11 
(C=0); 1606,18 (C=C); 1046,01-1264,48 (C-O-C). 

Qua viec phan tich cac sd lieu phd NMR ciia 
chat 3 nhu tren, ket hop voi tai lieu [4] cho thay 
hoan toan phii hgp vdi axit 2,3,7-tri-0~methyIellagic 
thu dugc lir cay Nasiililermes exiliosiis, cho phep 
khkng dinh hop ch§t 3 la axit 2,3,7-tri-O-
methylellagic vdi cau true hda hpc cua nd nhu 
hinh I. 

Hgp chit 4 duge phan lap dudi dang bgt rin 
tr5ng. Pho IR ciia 4 cung cho cac gia tri tan so dao 
dgng ciia cac hen kk dac trung giong nhu ciia chat 
3. Pho kh6i luo'ng ESl-HRMS ciia 4 cho thay pic ion 
tai m/z 345,06479 [M+H]^ tuung iing vdi cdng thirc 
C|7Hn0s ^ M = 344 ung vdi CiyH^Os. Cac tin 
hieu trong ph6 'H va '̂ C NMR rdt tuang tu giong 
\di tin hieu pho ciia 3, ehung to 4 eimg la mpt hgp 
chit CO khung ca ban cung la axit ellagic. Su khac 
nhau ro net nhat giua cac phd ciia hai hgp chat nay 
la tin hieu ciia cacbon lien ket vdi nhdm metoxy ciia 
3 5c 144,82 (C-7) duac thay the bSng nhdm hidroxy 
(OH) trong 4 b^iig tin hieu do djch chuyen hda hpc 
5c 152,78 vdl thay ddi do djch chuyen hoa hpc 
khoang 8 ppm. Cdn sir trao ddi nhdm metoxy thanh 
hydroxyl tai C-8 lam thay ddi do djch chuyen hda 

hoc tai C-8 (A - 2,9 ppm). Cac gia tri do dich 
chuyen hda hpe ciia 4 duoc xac dinh trudc het bang 
su so sanh cac gia tri phd tuong irng ciia 4 vdi 3 
(bang 1) va so sanh vdi cac gia tri phd da cong bd 
cho hpp chat axit 2,3,8-tri-O-methyleliagic [10], mdt 
hgp chat cung da dugc biet den tir loai Irvingia 
gabonensis. Tiep do, cac diJ kien phd cung nhu cau 
true phan tu cua 4 duge kiem tra bang cac pho 
HSQC va HMBC. Sir phii hgp hoan toan ve cac gia 
trj phd ciia 4 vdi sd lieu da cdng bo chii'ng to day la 
hgp chat axit 2,3,8-tri-O-methyIellagic [10], xem 
hinh I. 

Hgp chat 5 ciing dugc phan lap tii' can metanol 
cua canh la cay Bang lang dudi dang hot ran trang, 
cd diem ndng chay 2I2°C. Phd IR cho biet co cac 
dao dong ciia cac nhom OH (v em'' 3316), cac dao 
dong ciia cac lien ket CH (v cm"' 2924), Phd ESI-
MS cho pic ion gia phan tu tai m/z 181,06 [M-i-H]" 
tuo'ng ung vdi cong thue plan tu M la C^HI^OG Phd 
' H - N M R va DEPT cua 5 cho biet cd 6 proton thupc 
6 cacbon eacbinol bac 3 d cac dp dich chuyen hoa 
hpc dn 2,90 (IH, m, H-5); 3,11 (2H, m, H-4 va H-
6); 3,34 (2H, m, H-l va H-3) va 3,69 (IH, m, H-2). 
Pho '"C-NMR chi ra su co mat ciia 6 cac bon 
carbinol bac 3 d cac SQ 72,74 (C-I va C-3); 72,62 
(C-2); 71,86 (C-4 va C-6) va 75,23 (C-5). Cac sd 
lieu phd nay khang dinh 5 la mpt dan xuat ciia ancol 
vdng 6 (cyclitol). Cac sd lieu phd NMR va hang sd 
vat ly eiia 5 hoan toan phii hgp \'di cyclitol da dugc 
de cap trong tai lieu [11], Do vay, cau triic hda hpc 
ciia 5 dugc xac djnh la myo-inositol hay cyclitol. 

4. KET LUAN 

Tir dich chiet metanol ciia canh la cay Bang lang 
nude Lagerstroemia speciosa (L ) Pers. (Lythraceae) 
bang eac phuang phap sac ky, ket hgp vdi phuang 
phap tinh che ket trnh lai trong dung mdi thich hgp, 
nam hgp chat P-sitosteroI (1), P-sitosterol-
glucopyranoside (2), axit 2.7,8-tri-O-iTietylellagic 
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(3), axit 3.7.8-tri-O-metylellagic (4) va cyclitol (5) 
da dugc phan lap Cau triic hda hgc ciia chiing dupe 
\ac dinh bang cac phd hdng ngoai, phd khdi lugng 
va phd cdng hudng tir hat nhan mpt chieu va hai 
chieu Ba hap chat 3. 4 va 5 duoc phat hien lan dau 
tir loai Lagerstroemia specio.sa. Rieng hgp chat 5 cd 
hoat tinh chdng dai thao dudng kha tdt [ 11 ], phii hgp 
vdi kha nang chira benh tieu dudng ciia cay nay 
trong Y hpc dan gian Viet Nam 

Loi cam o'n: Cdc kel qud nghien cini ndy dirac dirge 
hodn ihdnh vdi sir ho trg kinh phi tir De tdi Nghien 
ciru Khoa hpc trgng diem cap Bo, md so B2010-17-
2-5TD 
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