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Abstract
Three flavones: 2',4"-dihyd: -6-methoxy-3',5'-di

tespenioids: betulin (4), betulinic acid (5), oleanolic acid {6),

tetratriacontanol (1) and S-sitosteral (3) were isolated from the leaves of Cleistocal

‘Their structures were determined by means of spectroscopic
inhibition activity.

2), K ®).

3 9); five
, maslinic acid (7),

Axit arjunolic {10), together with 1-
lyx operculatus Roxb. Merr. et Perry.
methods. The extract of its leaves showed o-glucosidase

Keywords. Cleistocalyx operculatus; Myrtaceae; flavone; terpenoid; a-glucosidase inbibition, NMR.

1. MO PAU

Ciy véi o6 tn'khoa hoc W Cleistacalyx
operculatus Roxb. Merr. et Perry, thujc ho Sim
(Myrtaceae). Ciy dugc phan b chu yéu & Vigt Nam,
Trung Quéc va mét s nude nhigt déi. § Viét Nam,
cly thwimg moe hoang hodc duge trdng & khip céc
vimg qué thudc ddng bing Bic va Trung B dé My
14, oy hoa lim tri ung va lam thude [1]. Theo déng
¥ vbi c6 vi hoi chit, tinh mat, khéng déc, tic dyng
thanh nhigt, tiéu tr¢, sat khuén. Céc b phin cda ciy
vbi giau duge tinh nén dwye ding lam thuée chim trj
shifu béah rét higa qua. Mot s& bai béo da cong bd
thanh phin héa hee gbm flavonoit, tecpenoit,... ciia
cBy v8i [24]. Bai bio ndy thang bao tiép v& cdu mic
che chit flavonoit, terpenoit, ancol mach dii va
steroit 8 14 ey v8i (Cletstocalyx opercudatus Roxb.
Mer. et Perry),

2. THUC NGHIEM
2.1, Phuong phdp va thiét b

Biém néng chiy duge do trén thit bj Boetius
(Dirc) vd Thenme Scientific Mel-Temp 3.0 (My).
Phb khéi hugng (ESIMS) do trén hé thilt bj
LC/MSD Trap Agilent Series 1100. Cac phd 'H-
NMR, “C-NMR vi DEPT dugc ghi trén thife bj
Bruker Avance 500 NMR spectrometer. Silica gel
Merck duge sit dung cho sic ky cit (CC, FC va
Mini-C). Sic ky I6p mang (TLC) dwoc thuc hién
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trén ban mong silica gel Merck 60 Fas trang sin trén
oén nhém.

2.2. Ngayén ligu thiyre vt

Nguyén ligu thyc vit 1 1 cay vbi (Cleistocalyx
operculatus Roxb. Mei. et Perry) dugc thu thip ti
huyén Van Lim, tich Hung Yén vao thing 5 nim
2013.

2.3, Chiét v phin Mip cdc hop chit 1-10

La kho cdy Véi (1 kg) dugc ngam chiét véi
EtOH & nhiét d§ phong, Dich chiét E:OH dugc cht
Togi dung méi dudi ap suit gidm, cin chiét duge hoa
véi nude ¢it va chiét Ian lugt v6i n-hexan, CH,Cl,
v3 EtOAc cho céc phin chiét twong fmg,

Phin chiét n-hexan EH (25 g) duge phin tich
bing CC trén silica gel (c& hat 0,040-0,063 mm), rira
gidi v6i hé dung méi gradient a-hexan-etylaxetat
29:1, 19:1, 921, 41, 2:1, 1:1 {v/v) thu duge 9 nhém
phén doan. Nhom phiin doan EH3 (1,9 g) duge phan
tich bng CC trén silica gel (0,040-0,063 mm), rira
gidi vdi h¢ dung moi n-hexan-ety! axetat 29:1, tinh
ché bing cach nira, két tinh 1i trong hén hgp dung
méi n-hexan-axeton thu dugc 1 (25 mg). Nhém phén
doan EH5 (6,2 g) duoc phan tich bing FC trén
silica gel (0,040-0,063 mm), rira giai véi h§ dung
méi n-hexan-etyl axetat 29:1, 19:] v& 9:1 thu duge 4
nhg'u-n phén dogn. Nhém phin doan EHS5.2 duge tinh
ché bing cach nia n-hexan sau d6 két tinh lai trong
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axeton thu dugc 2 (407 mg). Nhém phin dO?n
EHS5.3 (1,1 g) duge phén tich 2 [an bang FC trén
silica gel (0,015-0,040 mm), rira gidi véi hé dung
méi n-hexan-etyl axetzt 29:1, 19:1 va %1, nra
n-hexan vi két tinh lai trong axeten thu dwgc 2
(214,5 mg) v& 3 (40 mag). Nhom phin doan EHS.4
(0,8 g} duge rira biing metano! cho 3 (30 mg), Nhom
phén doan EH7? (0,6 g) dugc phén tach béng FC trén
silica gel (0,040-0,063 mm), rira gidi v&i hé dung
mdi n-hexan-ety) axetat 9:1, rira bing axeton va két
tinh lai trong hén hop dung méi diclometan-axeton
thu duge 4 (20 mg). Nhém phan doan EHS (4,0 g}
duge phén tich bing FC trén silica gel (0,040-0,063
mm), ria giai voi hé dung mdi »-hexan-etyl axetat
9:1 v 6:1 thu duge 4 ohém phin doan. Nhém phdn
doan 1 dugc phin tich bing sie ky cft va két tinh lai
thu duge 4 (15 mg) va hén hop 4 va 5 (20 mg).
Nhém phén dogn 4 durgc tinh ché bing mini-C trén
silica gel (0,015-0,040 mm), eira gidi v6i hé dung
mdi diclometan-etyl axetat 29;1, két tinh lai trong
hén byp dung méi diclometan-axeton thu dirge 6 (36
mg). Phin chiét diclometan ED (48 g) dugc phin
tich bing CC, rira giai véi hé dung méi diclometan-
etyl axetat gradien 9:1, 6:1, 4:1, 2:1, 1:1, 1:2 thu
dugc 7 nhom phin dogn. Nhom phén doan ED4 (4,4
8) dugc phan tach biing FC trén silica gel (0,040
0,063 mm}, rira gidi véi hé dung méi diclometan-
etyl axetat 9:1, 6:1, 4:1 thu duge 5 nhém phén doan.
Nhém phin doan ED4.I (0,2 g) duge phdn tach
bing FC trén silica gel (0,015-0,040 mm) v&i he
dung méi diclometan-ety! axetat 35:1 cho 4 (12 mg)
va5(19 mg). Nhom phin doan ED4.4 (1,35 ) duge
phén tich béng mini FC trén silica gel (0,015-0,040
mm), ria gidl véi hé dung moi diclometan-etyl
axetat 29:1, 19:1 v két tinh lai trong hén hgp dung

mdi diclometan-axeton cho 5 (150 mg) vz 6 (70 mg).

Nhém phin doan ED5 (3,8 g) dugc phan tich 2 lin
bing FC trén silica gel (0,040-0,063 mm), nra giai
véi hé dung méi diclometan-etyl axetat 9:], 6:1, 4:1
va diclometan-axeton 29:1, 19:1 va 9:1 sau 46 nra va
két tinh i trong hdn hop dung méi diclometan-
axeton thu duge 7 (46,2 mg). Phin chiét etyl axetat
(5,5 g) dvoc phin tich bing CC, ria gidi voi h¢
dung mbi diclometan-axeton 19: 1,9:1, 4:1 thu duge
4 nhém phén dogn. Nhém phén dogn 2 dugc tinh
ché bing FC uén silica gel (0,015-0,040 mm), rira
gidi vdi h§ dung mdi diclometan-axeton 19:1 thy
duge 8 (22,7 mg). Nhém phén dopn 4 duge phin
tach bing FC trén silica gel (0,015-0,040 mm), rira
giai véi he dung médi diclometan-metano} 29:1 thu
duge 9 (25,7 mp).

3 1-Tetratriacontanol {1): Bt v6 dinh hinh, mau
tréing, Ry = 0,3 (TLC, silica gel, n-hexan-ety| axetat
i1, viv). ESI-MS: miz 493 ([M-H]), CaHy0. TH-
NMR (CDCL;, &, ppm): 0,88 (3H, t, 34-CH,), 1,26
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(62H, s br, 3-CH, — 33-CH,), 1,57 (2H, m, 2-C]
3,61 (2H, t, I-CHy).

2" 4'-Dihydroxy-6"-metoxy-3',5'-
dimetylchaleon (2): Tinh thé hinh kim mau cam,
dac. 125-126 °C. Ry = 0,4 (TLG, silica gel,
hexan-etyl axetat 7:1, vfv). ESEMS: mi 299
(M+H]Y), 297 (IM-HJ), CysH,s0s. "H-NMR
(CDCL, 5, ppm): 2,07 (3H, 5, 3-CH,), 2,12 (GH, 5, 5-
CHy), 3,65 (3H, 5, 6-0CH), 7,39 (3H, m, B-3, Hd,
H-5), 7,63 (2H, dd, H-2, H-6), 7,83 (1H, d, H,), .97
(1H, 4, Hy), 13,613 (1H, 5, 2"-OH). .

p-Sitosterol (3): Tinh thé hinh que miu tring,
dnc. 134135 °C. Re= 0,34 (TLC, silica gel, m-
hexan-etyl axetat 4:1, v/v). A

Betulin (4): Bot v4 dinh hinh mau tring, dne,
251-252 °C. R¢= 0,32 (TLC, silica gel, #-hexan-ety}
axetat 4:1, v/v), ESEMS: mz 443 ([M+H], -
CagHs0,. "H-NMR (CDCly, &, ppm): 0,76 (3H, 5, 4
CHy), 0,83 (3H, 5, 10-CHy), 0,97 (3H, 5, 14-CHy),
0.98 (3H, 5, 4-CHy), 1,02 (3H, 5, 8-CHy), 1,68 (3H, s,
20-CHy), 2,38 (1H, dt, H-19), 3,18 (1H, dd, H3),
3,33 (1H, d, H-28a), 3,79 (1H, d, H-28b), 4,58 (IH,

d, H-29a), 4,68 (1H, s br, H-29b). A

Axit betulinic (5): Tinh thé hinh que mau tring,
d.nc. 270-272 °C. R = 0,43 (TLC, silica gel,
diclometan-etyl axetat 15:1, v/v), ESI-MS: m/z 457
(MHH]Y), 455 ((M-HT), CyHuOs. 'H-NMR
(CDCl+CD;0D, 4, ppm): 0,75 (3H, s, 4-CHy), 0,83
(3H, s, 10-CHy), 0,95 (3H, 5, 14-CH;), 0,96 (3H, 3,
4-CHy), 098 (3H, 5, 8-CH;), 1,71 (3H, 5, 20-CHy),
3,01 (1H, m, H-19), 3,16 (1H, dd, H-3), 4,59 (1H, 5,
H-29a), 4,72 (1H, 5, H-29b).

Axit oleanolic (6): Tinh thé hinh que mau tring’L
dnc. 264265 °C, R, = 0,35 (TLC, silica gol,
diclometan-ety! axetat 9:1, viv). ESI-MS: m/z 457
(IMHT), 455 (DM-H]), CylleOs 'HNMR
(CDCls, &, ppm): 0,77 (3H, 5, 26-CHy), 0,78 (3H, 3,
23-CHy), 0,50 (3H, 5, 25-CH;), 0,91 (3H, 5, 29-CHy),
0.93 (3H, 5, 30-CHy), 0,98 (3H, 5, 24-CH,), 1,14 (3H,
s, 27-CHy), 2,83 (1H, dd, H-18), 3,20 (1H, dd, H3),
527 (1K, t, H-12). "C.NMR/DEPT (CDCh, 4,
pPm): 15,2 (C-24), 15,4 (C-25), 16,8 (C-26), 182
(C-6), 22,9 (C-11), 23,3 (C-16), 23,4 (C-30), 25.7
(C-27}, 26,8 (C-2), 27,6 (C-15), 27.9 (C-23), 30,6
(C-20), 32,4 (C-22), 32,6 (C-7), 32,9 (C-29), 138
(C-21), 36,9 (C-10), 38,4 (C-1), 38,6 (C-4),392(C-
8), 41,1 (C-18), 41,6 (C-14), 45,9 (C-19), 46,3 (C-
17), 47,5(C-9), 55,1 (C-5), 78,8 (C-3), 122,2 (C-12),
143,7(C-13), 181,3 (C-28).

Axit maslinic (7): Tinh thé hinh que mau tring:
Ry = 0,48 (TLC, silica gel, diclometan-axeton 4:1, vi).
ESL-MS: m/z 473 ((MHH]), 471 ((M-H]), ColluOp -
'H-NMR (CDCh, &, ppm): 0,79 (3H, 5, 26.CH,), 031
(3H, 5, 24-CH), 0,91 (3H, 5, 29-CHy), 0,93 (3H, s, 3¢-
CH), 0,98 3H, 5, 25-CHy), 1,02 (3H, 5, 23-CHy), 1,15 §
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GH, s, 27-CHy), 2,83 (1H, dd, H-18), 2,95 (1H, d),
3,65 (1H, ddd, H-3), 5,28 (1H, 5 br, H-12).

Kaempferol (8): Tinh thé hinh que min vang,
dnc. 276278 °C. R, = 0,67 (TLC, silica gel,
diclometan-axeton 4:1, viv), ESI-MS: m#z 287 {[M +
HI), 285 (M - HJ), Ci5Ho0. "H-NMR (CD;0D, 5,
pem): 6,19 (1H, d, H-6), 6,41 (iH, s br, H-8), 6,92
(2H, d, H-2', H-6), 8,1 (2H, d, H-¥, H-5"). “C-
NMR/BEPT (CD;OD, 3, ppm): 94,5 (C-8), 99.3 (C-
6), 104,6 (C-10), 116,3 (C-3, C-57, 123,7 (C-1),
130,7 (C-2, C-6), 137,1 (C-3), 148,1 (C-2), 1583
(C9), 160,5 (C-47), 162,5 (C-5), 165,6 (C-7), 177.4
(4. )

Quercetin (9): Tinh thé hinh que miu ving,
dne. 295297 °C. Ry = 0,4 (TLC, silica gel,
diclometan-axeton 4:1, v/v). ESI-MS: m/z 303 (M

+H]"), 301 ([M - HJ), C;sHyeO;. 'H-NMR (CD;0D,

4, ppm): 6,21 (1H, d, H-6), 6,41 (IH, d, H-8), 69

(1H, d, H-5"), 7,65 (1H, dd, H-67, 7,75 (1H, d, H-2").

L cdy Vai khé (160 g) duge ngam chiét voi hén
hgp etanol/nude 60%. Dich chiét EtOW/nude duge
cdt loai dung mdi dudi dp sudt gidm, cin chiét duge
héa v&i nudc cht va chift lin lugt véi n-hexan,
CH;Cly v2 EtOAc cho céc phin chiét tuong timg.

Phdn chiét etylaxetat ENE (2,6 g) duge phin
tach bing CC trén silica gel (c& hat 0,040-0,063
mm), rira gidi v6i hé dung méi  gradiemt
diclometan/metanol 29:1, 19:1, 9:1, 4:1 (v/v} thu
duge 5 nhom phan doan. Nhom phan doan ENE3
duge phan tach bing CC trén silica gel (0,040-0,063
mm), rira giai vdi hé dung méi diclometan/metanol
15:1, 9:I (viv) thu duge 3 nhom phan doan. Nhém
phin doan ENE3.2 dugc tinh ché bing mini-CC wén
silica gel (0,040-0,063 mm), rita giai v6i hé dung
méi diclometan/metancl 15:1 thu duge 10 (3 mg).

Axit arjunolic (10): Tinh thé hinh que mau
tréng. Ry = 0,5 (TLC, silica gel, diclometan-metanol
9:1, viv). "H-NMR (CDCL, 4, ppm): 50,72 (3H, s,
26-CH;), 0,86 (3H, s, 24-CHy}, 0,95 (3H, 5, 29-CHs),

0,98 (3H, 5, 30-CHj), 1,10 (3H, s, 25-CH,), 1,22 (3H,
s, 27-CH;), 2,87 (1H, dd, J = 12,0 Hz, 4,0 Hz, H-18),

3,29 (1H, d, J = 11,0 He, H-23a), 3,54 (IH, d, J =
11,0 Hz, H-23b), 3,37 (1K, &, /= $,5 Hz, H-3), 3,71
(IH, ddd, s = 11,5 Hz, 9,5 Hz, 4,5 Hz, 1-2), 5.8
(IH, t,J=3,5 Hz, H-12),

BC-NMR (CDCl, 6, ppm): 6 13,9 (g, 24-CHy),
17,5 (g, 26-CHy), 17,8 (q, 25-CHy), 19,1 (1, C-6),
238 (1, C-16), 24,0 (1, C-30), 24,6 (1, C-11), 26,5 (q,
C-27), 28,8 (1, C-15), 31,6 (s, C-20), 33,3 (1, C-22),
33,4 (5, C-29), 33,8 (1, C-7), 34,8 (t, C-21), 39,0 (s,
C-8, C-10), 42,7 (d, C-18), 43,0 (5, C-14), 44,1 (s,
C-4), 47.2 (1, C-19), 47,6 (5, C-17), 47,8 1, C-1),

Thémh phdn hoa hoc va hoat tinh...

48,1 (d, C-9), 48,9 (d, C-5), 66,2 (¢, C-23), 699 (d,
C-2), 78,1 (d, C-3), 123,4 (d, C-12), 1454 (s, C-13),
181,8 (s, C-28).

24. Didu ché vi thir hoat tinh &rc ché enzym
a-glucosidase céia cao chidt 14 ciy véi

Mau bt I3 véi khé (mdi min 160 g) duge ngim
chiét véi cac dung méi 1a etanol 96°, etanol/nude
60% vi nude nong thu duge céc cao thb tuong tmg
la ET, ENT v NT. Cic phin chiét thé (ET, ENT
va NT) duge chiét phin doan véi n-hexan,
diclometan va etyl axetat thu céc phin chiét trong
ing (EH, ED, EE; ENH, END, ENE; NH, NP,
NE). Phan dich nuéc duwge cd quay thu cdc phén
chiét EN, ENN vi NN. Phin cao nudc NN dirge dua
Ién cot dision HP-20 dé loai bo cac mudi v& co v
dudng thu duge phén chiét metanol (NM2). Céc
miu cao thé chiét bing etanol 96°, etanol/nudc 60 %
va nuée néng 60-70 °C (ET, ENT, NT) cing voi
cac miu cao chiét phin doan cia cao chiét cin 96°
(EH, ED, EE) va phin doan tan trong metanol cta
eao chiét nire néng (NMZ) dwge thir hoat tinh e
ché enzym a-glucosidase theo phuong phap cia
Fahimeh M. A. va cfng si [5] voi chit ddi chimg 14
acarbose.

3. KET QUA VA THAO LUAN
3.1 CAu tric cia cic hop chit tir 1 cay véi

La khé cua cdy véi {Cleistocalyx operculatus)
duge ngdm chiét vai EtOH, djch chiét EtOH duge
phin b6 hai pha 6ng gitra nude cdt va cac dung mdi
hitu co theo d6 phin cuc ting din. Cée phin chiét
n-hexan, CH,Cl; va EtOAc dugc phén tach sic ky
trén silica gel cho cic chir 1.9, Trong d6 1
(1-tetratriacontanol) va 4 (betalin) in ddu tién duoc
phin Hp tir cdy vdi, 7 (axit maslinic) Jin ddu tién
dugc phan 18p nr Ia cdy véi. Tuang ty, 1A khd cia
cdy voi (Cleistocalyx operculatus) duge ngam chiét
vé1 EtOH/mrde 60 %, dich chiét EtOH/nuée duoc
phin b hai pha long, giira nudc cit va cic dung méj
hitu co theo d§ phan cyc ting din. Phin chiét EtOAc
dugc phan tich séc ky trén silica gel cho chat 10
(axit arjunolic) Ia chat chua duge phén 13p tir ny ciy
vdi clia Vit Nam.

Chét 1 dugre phan Jgp tir phan chiét #-hexan dudi
dang bgt v6 dinh hinh mau tring. Phd 'H-NMR cia
1 cho thdy céc tin higu cdng hurémg tir proton cda mét
1thém ankyl mach dai bao gom 32 nhém metylen sp°
& &y 1,26 (62H, s br) vi 1,56 (2H, m), mft ahom
metyl cudi mach & dy 0,88 GH, t, J = 7,0 Hz}, va
mét nhém oxymetylen & 8y 3,61 (2H, 1, J = 7,0 Hz).
Dir kign phé 'H-NMR két hop véi két qua so sinh
TLC va ¢o-TLC véi chat chudn di xdc dinh cdu tric
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ciia 1 13 1-tetratriacontanol (CsH»0). Cong thic
phin it nay phi hop véi phd ESLMS & m 493
(IM-HT) (CsiHxO). Chit ndy chua duge phan Jip rir
ny cdy véi cita Vigt Nam. .

Cong thire phan tir CygHj 504 eila 2 duge gia thiét
tir phd ESI-MS & m/z 299 (M + HT'), 297 ((M-HI).
Phd "H-NMR cila 2 théy xudt hign cum cic tin hidu
ciia hai nhém mety] lin két véi vong thom & dy 2,07
(3H, s) va 2,12 (3H, 5) v&2 m{t nhom metoxy & &y
3,65 (3H, s). Cic nhém ndy dugc lin két vao mot
vang benzen bj thé sau 1in. Mdt ving benzen thé
mét lin khic dugc nhén dang qua cum céc tin higu
dic tnmg & &y 7,39 (3H, m), 7,63 (2H, 4d, J = 8,0
Hz, 2,0 Hz). Hai véng benzen ndy dug lign két véi
nhau bling mot chu etylen [64 7,83 (1H, d, J = 15,5
Hz) va 7,97 (1H, d, J = 15,5 Hz)] ¢6 ciu hinh frans
duoc xiic djnh bing hing s twomg tic H,-H, lén (/
= 15,0 Ha). Sy chuyén dich 89 chuyén dich hoa hoc
¢la céc proton ndi d6i vé phia trudmg thép cho thiy
6 phai dugc lién hop voi mot nhém cachonyl, tir 46
mt chu triic chalcon 4 duge gia thiét cho 2, Viée
xic dinh vi tri cic nhom thé (2 nhom metyl, mot
nhdm hydroxy va mét nhém metoxy) trén vong A
cia chu tric chaleon niy duge dya trén sy tham
khito tai ligu phd ciia céc chét trong ty. Tin hi¢u clia
nhém OH & &, 13,6 (1H, s) cho thdy c6 sy ta0 ciu
hydro cia nhém MY véi nhém cacbonyl chalcon. Tir
céc phin tich phd 'H-NMR trén, cdu triic <ia 2 da
dugc xic dinh 14 2 -dihydroxy-6'-metoxy-3',5'
dimetylchalcon [6],

Chét 3 duge xéc djnh 13 f-sitosterol dya vao két
qud do nhit d5 néng chay, két qua phan tich so sanh
TLC vé co-TLC vdi chét chuan.

Phé 'H-NMR cia 4 xuét hign céc tin hiéu cgng
hudng cia mgt nhém oxymetin & &; 3,18 (1H, dd, J
= 11,0 Hz, 5,0 Hz), mjt nhém hydroxymetyl & 6,
3,79 (1H, d, J = 11,0 Hz) va 3,33 (IH, d, J = 11,0
Hz), mgt nhém isapropenyl o &, 4,58 (1H, d,7=1,5
Hz), 4,68 (1H, s br) va 1,68 (3H, s), va 5 nhém
metyl bic ba & &, 0,76 (3H, 5), 0,83 (3H, 5), 0,97
(3H, s, 0,98 (3H, 5) va 1,02 (3H, s). Trén co s¢ cac
dir kign phd NMR, mdt cdu tric khung lupan da
e gia thiét cho 4. Sy xudt hign cia mdt nhom
hydroxymety! va mjt nhém isopropenyl cho thiy ¢6
s bién 4di cta mét nhém metyl (hydroxy! héa
thank hydroxymetyl) va mdt nhém isopropyl (thanh
nhém isapropenyl) cia khung Jupan thanh khung
lup-20(29)-en. Nhém hydroxy dugc gia thiét 1a lién
két vio vi tr{ C-3 dya trén sir phét sinh sinh hoc ¢ia
céc tritecpenoit day lupan, Hoa lip thé cia nhém
h_ydroxy 0 C-3 48 duge xic dinh I3 38 dyma trén
hiing 56 tromg t4¢ Jypgy = 11,0 Hz, Cic dg kién phé
'H-NMR cia 4 hoin toin phit hop véi phé cia
betulin trong tai ligu tham khio [7] va mau chun,

B

Truang Thj T6 Chinh va cong s
Ph ESE-MS cta 4 cho cdc pic gid ion phin 6 & ny
443 ([M+H]") ciim cong thirc phiin tir CoHgOs. p
ndy chua dugc cang bS tir np ciy véi cda Viét Nam, ;

Phd 'HNMR cia § xult hién cde tin higu chug >
h\r&ngt&dﬁctmngchomﬁtnhémoxymetin&&y
3,16 (1H, dd, J = 11,0 Hz, 8,5 Hz), 5 nhém metyl
biic ba & & 0,75 3H, s), 0,83 (3H, 5), 0,95 (3H, 5),
096 (3H, 5) vi 098 (3H, s), vd mdt nhém
isopropenyl & & 4,59 (1H, s), 4,72 (IH, s) va 1,71
(3H, 5), So voi phé "H-NMR ciia 4 6 the cb sy thay
thé nhém hydroxymetyl & C-28 bing mét nhém
cacboxyl trong 5. Trén co s& céc it kién phé NMR
mét cdu trisc khung lup-20 {29)-e-3-ol 48 duge gid
thiét cho 5, Nhém hydroxy duge gi thiét & C-3 xuft
phét tir sy sinh tdng hop cic lupan tritecpenoit tx
squalen 2,3-epoxit. Cling nhur ¢ betulin hoa Bp thé
3PH ciia nhém ndy 43 dwge xdic dinh dya trén cfc
hing s6 twong tie cia H-3. Cic dit kign phé H-
NMR ciia 5 da duge so sinh v6i i [idu tham khio
cho thily cdc 46 chuyén dich hoa hoc phit hop véi s
thn tai clla nhém cacboxyl & C-28. Do d6, cdn tric
clia § d& duge x4c dinh 13 axit betulinic [8]. Phé
ESI-MS ciia 5 cho céc pic gid jon phén wr & pz 457
([M+H]"), 455 (IM-H]) cia ¢bng thirc phin of
CyHygO;.

Phé 'H-NMR cia 6 chi ra sir o6 mit cia 7 nhém
metyl bic 3 & dang singlet & & 0,77 (3H), 0,78
(3H), 0,36 (3H), 0,90 (3H), 091 (3H), 0,93 (3H),
0,98 (3H) vA 1,14 (3H), mét nhém oxymetin § &
3,20 (1H, m) vd mét proton olefinic & & 5,27 (15, ¢,
/= 3,5 Hz). Trén phé “C-NMR, tin higu ciia nhém
cacboxyl & C-28 xudt hign & & 181,3 (s). Chc th
hiéu cacbon-13 khie bao gbm mdt nhém oxymetin
0 & 78,8 (d) v mit ndi doi thé ba lin & & & 1222
(d) vi 143,7 (s) phit hop vé tin higu proton olefinic
@ 85,24, 7 nhém metyl (79), 10 nhém metylen (10
1), 3 nhém metin (3d) va 6 cacbon (6s). Nhw véy, cle
tin higu nay phit hop véi mét chét cleanan trong 46
mét nhém metyl 45 dugc oxi héa thanh nhém axit
cacboxylic. Dy chuyén dich héa hoc cia cic cachon
cia ni di cho thiy vi tr C-12/C-13 cita néi 451 ndy,
Nhém hydroxy duge gia thiée lisn kit vio C-3 tir sy
phat sinh sinh hoc ciia ede chit nay i squalen qua
squalen oxit bing mt phan (mg déng vong. Trong
trubmg hop ndy nhom niy duge dinh huéng 35 do
hing s& twong thc J= 11,0 Hx cia haj proton diaxial.
So sénh phb cita 6 véi chc d2 kign phé cua cdc chit
oleanen-12-en trong cdc t3i ligu tham khio 3 xéc
dinh drge cAu tric cia 6 12 axit oleanolic [9]. Phé
ESI-MS cila 6 cho c4c pic gia ion phan tir & m/z 457
(IM+H]") vi 455 (M-H]) cia cong thic phan tir
CsoHusOs. Axit oleanclic a2 dugc chimg minh cé
hoat tinh irc ché enzym a-glucasidase vai Rid trj ICy
13 6,140,3 pg/ml [4].
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Phd 'H-NMR cla 7 chi ra sy c6 mit cia 7 nhom
metyl bic 3 & dang singlet & & 0,79 (3H), 0,81 GH),
091 (3H), 6,93 (3H), 0,98 (3H), 1,02 (3H) v2 1,14
(3H), hai nhém oxymetin & 8, 2,95 (1H, d,J = 10,5
Hz) v 3,65 (1H, ddd, J = 11,0 Hz, 10,5 Hz, 4,5 Hz
vd mft proton olefinic & & 5,28 (1H, s br). BH
chuyén dich héa hoc proton ciz ndi di cho thiy vi
tri C-12/C-13 cia ndi 46i ndy. Do sy khéng khic
biét nhiée cia cAc tin higu proton céa cac véng B, C,
D va E ctia 7 khi duge so véi axit oleanolic (6) cic
nthém hydroxy duge gia thiét lién két vio che vj tri
C-1, C-2 v C3 cita vdng A. Khi giff nguyén mét
nhémbydroxy & C-3 vi phan tich céc hing s§ tuong
té¢ giilta cic proton cachinol quan sdt thay sir dich
chuyén v& phia trizomg thip cia H-3 i & 3,20 v& &
2,95; diéu ndy cho gia thiét 14 nhém hydroxy én lai
dugc lign két vio C-2. Trong trubmg hgp ndy cic
nhém hydroxy duge dinh huéng 2a va 35 do cic
hing s6 tuong tic J = 10,5 Hz gita H-3,,, va H-
Zucu ¥ 11,0 Hz gifla H-2puy v Holyg va 10,5 Hz
8iffa H-2559 v2 H-344. So sénh phé 'H-NMR ciia 7
véi cic dit kién phd cita chc chit oleanen-12-en
trong c4c tAi ligu tham khio duge do trong ciing mot
dung mdi da xic dinh chinh xdc duge chu tric cia 7
14 axit maslinic {16]. Phé ESI-MS ciia 7 cho c4c pic
8id ion. phiin tir & mir 473 (MHH]'), 471 (IM-HJ
cia cdng thirc phan 1 CaptLsOy. Chét niy da duoe
Phan I3p tir ny cdy v6i ciia Vist Nam. Axit maslinic
41 duge chimg minh o6 hogt tinh e ché enzym a-
glucosidase kha tt [11],

Phé 'H-NMR ciia 8 cho thiy su c6 mit cia 4
tthém tin higu cong hudng tir proton & &y 6,19 (IH, d,
7= 1,0 Hz), 641 (1H, s br), 6,92 (2H, 4, J = 8,5 Hz)
va 8,1 (2H, d, /=85 Hz) cda 6 Pproton vong thom.
Cée di kign phd "H-NMR cho thy ciu tric dac
mmg cla mt flavonol thé 5,7-dikydroxy & véng A
v 4-hydroxy & ving B. Phé *C-NMR va DEPT
clia 8 chi ra sy ¢6 mit cia mpt nhém cacbonyl lién
hop a8 khéng no & & 1774 (s); 8 cacbon sp*trong
6 ¢6 4 cacbon lién két véi axi & 8¢ 165,6 (s), 162,5
(s), 1605 (s), 1583 (s), 148,1 (s), 137,1 (s), 123.7
{s) va 104,6 (s); vA 6 nhém metin clia vong thom &
4130,7 (2d), 1163 (2d), 99,3 (d) va 94,5 (d). Chc
4t kign phd NMR cho thdy chu tric cda § Ja
kaempferol phd hop hoin toan véi phd ciia i iiu

khio duge do trong ¢ing mit dung méi [12).
Phd ESIMS cita 8 cho cic pic gid jon phan tir & no/z
287 (IM+ H]"), 285 ([M-H]) ciia cang thirc phan 1
CisHio0;. Kempferol di dwrge ching minh c6 hoat
tinh Ge ché enzym a-glucosidase vai gid trj ICy 12
55+SmM [11).

Phé 'H-NMR (CDsOD) cisa 9 cho thiy sy 06 mat
cla 5 nhém tin hi¢u cong huémg tir proton & Bu 6,21

Thimh phan hoa hoc v hogt tirh...

(1H, d, J=2,0 Hz), 6,41 (1H, d,.J = 2,0 Hz), 6,9 (1H,
d,J=9,0 Hz), 7,65 (1H, dd, /= 9,0 Hz)va 7,75 (IH,
d, J=2,0 Hz). Céc tin higu nay dic mmg cho mét ciu
tric khung flavonol véi vong A bj thé 5,7-dihydroxy
va ving B c6 phin ciu tric catechol (3'4’-
dihydroxy). Céc dir kién phé "H-NMR cho thiy chu
triic cua 9 I quercetin, chéng khit véi phé ciia tai ligu
tham Khdo duec do trong cting mot dung mbi [13).
Phd ESI-MS ciia 9 cho cac pic gia ion phin tir & m/z
303 (M+HT") va 301 ((M-HT) cia céng thirc phan i
CisHiyO:. Chat nay da duec phan 1ép tir ng cdy vbi
cua Viét Nam, Quercetin da duge ching mink c6 hoat
tioh & ché enzym a-glucosidase khd t5t véai gia tr
ICso 14 29,4 mM [14].

Phé "H-NMR (CDC) ciia 10 chi ra s 6 mit
cila 6 nhém metyl bic 3 & dang singlet o &y 0,72
GH, ), 0,86 3H, 5), 0,95 (3H, 5), 0,98 (3H, 5), 1.10
(3H, 5), 1,22 (3H, 5), hai nhéin oxymetin ¢ & 3,37
(IH, 4, 7= 9,5 Hz), 3,71 (1H, m) v& mét proton
olefinic & & 5,28 (1H, t, J = 3,5 Hz). B§ chuyén
dich héa hoc proton cia néi dbi cho thy vi i
C-12/C-13 ¢ha ndi doi ndy. Do khdng c6 sy khic
bigt nhiu cua cic tin higu proton vi cacbon-13 ¢
céc vong B, C, D vé E ctia 10 khi duge so sinh véi
axit mastinic (7), céc nhém hydroxy duge gid thidt
lién két vio cdc vi tri C-2 vi C-3 cda vong A. Khi
gilt nguyén mot nhém hydroxy & C-3 v& phén tich
cé¢ hang sb tuong tic giita cdc proton cacbinol quan
sét thiy sy dich chuyén vé phia trudmg thip cia H-3
1ir 8, 3,2 v & 2,95, didu ndy cho gid thigt I nhom
hydroxy con lai duge iién két vio C-2. Trong truémg
hop nay cic nhém hydroxy duge djnh huéng 2a vi
38 do céc hing sé tuong tic J = 9,5 Hz gita H-3,,(
Va HZ, va 11,5 Hz giita H-2u v H-lyy v 9,5
Hz gilta H-2, v& H-3y0. Sut thifo hyt mt nhém
mety] dvoc giéi thich bing céc tin hiéu cia mét hg
AB véi hing sb twong tac J = 11,0 Hz cha #hém
hydroxymetyl & C-23. Mgt céch tuong tmg tin hidw
cng hudng cacbon-13 cila C-24 duge chuyén dich
vé trirmg ¢40 i & 17,6 cila axit meslinic v & 139
cia axit arjunolic, Céc tin higu cacbon-13 con lai
cling hoén toan phi hgp véi phé dugc cdng bé ciia
chét niy véi 30 tin higu cachon-13 bao £0m 6 nhém
metyl CH;, 10 nhém metylen CHj, 3 nhém metin
CH, 2 nhom oxymetin & 6 69,9 (d) va 78,1 (d), mt
nhém oxymetylen & 3 66,2 (t), mdt ndi doi thé ba
1dn & & 123,4 (t) va 145,4 (s) va mét nhém cacboxy!
&6 181,8 (s).

S0 sinh phé 'H-NMR cia 10 vi cic dit kign
pho cta cic chét oleanen-12-en trong cdc i ligu
tham khao duge do trong cing mdt dung méi da xic
dinh chinh xdc dugc ¢du tric cita 10 13 axit arjunolic
[15). Chéz ady chva duge phan 13p tir ny cay véi ciia
Vigt Nam.
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3.2, Thir hoat tinh céc cao chiét tir 14 vi

Két qua thir hogt tinh (bing 1) cho thy cac miu
ET, ENT, EE, NT vi NM2 déu c6 hoat tinh tbt véi

Truomg Thj T6 Chinh v cong sy

gié trj ICso tir 13,83-64,67 pg/ml. So sinh 3 miu
thé thi thiy cao chiét nuée va cao chiét etanol 96°
hogt tinh e ché enzym a-glucosidase tt nhét
gid trj ICso 12 13,83 va 24,87 pg/ml.

Hinh 1: Céu triic ciia c4c hp chét 1-10
Bing 1: Két qua thir hoat tinh tc ché enzym a-glucosidase ciia cic cao chiét

Néng 46 % Uc ché
(pg/ml) ED ET EH ENT EE NT NM2 [ Acarbose
1000 2849 9044 | 4878 95,1 91,12| 9268 | 91,71| 89,76
200 7,56 | 8829 | 3415 5024 7561 | 90,44 88,04 | 32,87
40 244 5659 | 19,76 | 34,1 29,51 6829 59,66 | 8,07
3 195 27,12 902 1488 1463[ 3659 | 2295| 3.9
1Cy (ug/m1) | >1000 | 24,87 | >1000 | 46,67 | 64,67 1383 [ 2627 | 13570

Acarbose dugc thir nghiém & cAc ndng 4§ 500, 100, 20 va 4 pg/ml,

4. KET LUAN

Nghién ciu da Iin diu tién phan lp dugec
I-tetratriacontanol, betulin tir ciy v&i vA axit
maslinic tir 1& cdy véi (Cleistocalyx operculatus
Roxb. Mer. et Perry) trong tong s6 ba flavon: 2',4"-
dihydroxy-6'-metoxy-3', "-dimetylchalcon (2),
k ferol (8), q in (9); néim terpenoit; betulin
(4), axit betulinic (5), axit oleanolic (6), axit
maslinic (7), axit arjunolic (10) cing v&i 1-tetra-
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triacontanol (1) va B-sitosterol (3) d& phén lap. Két
qué thir hogt tinh cho thiy céc cao chiét tho déu cb
hogt tinh trc ché enzym a-glucosidase twong dbi tét,
trong d6 cao chiét nude va cao chiét etanol c6 hogt
tinh te ché enzym a-glucosidase tét nhét véi gid tr
ICso12 13,83 va 24,87 pg/ml.

Léi cdm on. Nghién ciru ndy duge 13 trg béi kink: &
phi NSNN trong dé 13i cdp B Céng Theong ném
2013-2014.
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