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PHAN LAP, XAC PINH CAU TRUC VA TONG HOP MOT SO
DAN XUAT CUA o-AMYRIN TU CAY CUM RUM RANG
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Vién Hod hoc, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

A mixture of three triterpenes was isolated with high yield (0.566%) from the leaves of
Ehretia dentata Couch. growing in Hoa Binh province. These compounds could not be separated
by CC and preparative TLC. However, on a chemical derivatization we could determine that the
main compounds are a-amyrine and its isomer bauerenol.
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1-MO DAU

Cay Cum rum rang (Cuom cudm) cd tén
khoa hoc la Ehretia dentata Courch., 1a loai cay
nho, 14 ¢d rang, duge tréng nhiéu & Hoa Binh,
Ha Tay va vung lan can [1, 3]. Theo Vi Xuan
Phuong va Bui Héng Quang (2005) thi tén E.
dentata Courch. 1a tén déng nghia cha loai
Carmona retuca (Vahl) Mats., ho Voi voi
(Boraginaceae) [1]. Nam 2006, Ly Ngoc Tram
va cong su da thong bdo két qua vé viéc phan
lap va xdc dinh cdu tric cta acid rosmarinic va
din xuat di-, trimer cla né tir 1a cay dugc cho la
Celastrus hindsii tréng tai vudn cay thudc Cos
400 Ba Vi, Ha Tay [2]. Nam 2007 Nguyén Thi
Van Khanh va céng su da dinh chinh lai tén
khoa hoc cho cay nay la Fhretia asperula Zoll.
& Mor., dong thoi cong bé két qua vé viéc phan
lap va nhan dang cdu tric cia hén hop
stigmasterol va 3-stigmasterol tir 14 cay nay [3].

Cay Ehretia dentata va Ehretia asperula
déu dugc déng bao tinh Hoa Binh goi 12 Xa den
va duogc sir dung két hop véi ndm Linh chi va
bot Tam that (c6 tén thuong pham 13 Xa linh)
lam thudc tang cudng sic khoé va hé tro trong
diéu tri ung thu. Cho dén nay trén thé gisi chua

c6 cong b nao vé thanh phan hod hoc cay E.
dentata. O Viét Nam, nam 2005 Phan Vin
Kiém [4], Nguyén Xuan Cudng [5] va cong su
da cong bo két qua vé viéc phan lap va xdc dinh
cdu tric cua 9 hop chat terpen va 3
cyanoglucosid tir v than cay Ehretia dentata.
Bai bdo trudc [6], ching to1 di thong bao ket
qua Vvé viéc phan lap va xdc dinh cdu tric hod
hoc cua ehretiosit Al, astragalin, acid
rosmarinic va methyl rosmarinat tir 1d cay E.
dentata Courch. thu hdi tai tinh Hoa Binh. Bzi
nay sé théng bdo két qua vé phan lap va xéc
dinh c4u tric cua bauerenol (1) va a-amyrin (2)
thong qua mot s6 chuyén hoé hod hoc.

II - THUC NGHIEM

1. Thiét bi, may moéc

EI-MS: Mass spectrometer 5989B Engine
(Hewlett Packard, USA). ESI-MS: LC-MSD-
Trap-SL Agilent. NMR: BRUKER Avance 500
spectrometer [499,8 MHz ('H) va 125 MHz
("C, DEPT)]. Tin hiéu cia TMS dugc dung lam
no6i chuan cho 'H (&= 0 ppm) va tin hiéu dung
moi CDCl, duoc diing 1am chuédn cho *C (§ =
77,0 ppm). Tat cé céc loai phé dugce do tai Vién
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Hod hoc, Vién KH&CNVN. CC: Silicagel 60,
0,06 - 0,2 mm (Merck) cho cot dau, silicagel 60,
40 - 63 pum (Merck) cho cdc cot tiép theo;
silicagel 60 F-254 (Merck) dugc dung cho séc
ky 16p mong.
2. Mau thuc vat

Mau Cum rum riang (E. dentata Courch.)
duoc thu héi tai Hoa Binh vao thidng 10 nam
2005. Tiéu ban s& 41 (19/5/1978) do TS. Vi
Xuan Phuong xac dinh va duoc giit tai Vién
Sinh thdi va Tai nguyén Sinh vat, Vién Khoa hoc
va Cong nghé Viét Nam.

3. Chiét, tach va s6 liéu phé

La Cam rum ring phoi kho, xay nho (600 g)
duoc chiét bang EtOH (90%) & nhiét do phong,
cat loai dung moi dudi 4p suat giam (4501C).
Dich nudc con lai duge phan 16p bing n-hexan,
EtOAc va n-BuOH, cit loai dung moéi thu dugc
25,5,2,5 va 18,6 g can cdc dich chiét tuong ung.
Can dich chiét n-hexan (25 g) dugc phan tach
bang cot silicagel, dung moi n-hexan-EtOAc
(90:10—80:20) thu duoc 12 phan doan (F1-
F12). Phan doan F2+F3 két tinh trong EtOAc
thu duoc chat rdn mau tring ky hiéu l1a CH-1
(3,4 g, hl. 0,566% tinh theo mau 14 kho). CH-1
chi cho mot vét tron trén sic ky 16p mong ngay
ca khi chay lap lai 3 1dn v6i cac hé dung méi
khdc nhau va khong thé téch tiép bang sic ky
cot nhiéu 14n. Tuy nhién phé 'H-NMR cho biét
thanh phan chinh cia CH-1 1a hén hop cia hai
triterpen 1 va 2 véi ti 1& 1/2=2/1, dugc x4c dinh
qua duong tich phan trong phé 'H-NMR.

a) Chat CH-I (bauerenol va o-amyrin)

Phé FT-IR nﬁfx (cm™): 3480 (OH), 2917,

1428, 1379, 1237, 1164, 1072, 1019. Phd khoi
ELI-MS, mz (%): 426 [M]* (8), 411 (2), 272 (D),
257 (3), 218 (100), 203 (33), 95 (39), 69 (52),
55 (63).

Phé 'H-NMR, CDCl,, dy ppm: Bauerenol
(1): 543 (1H, br d, J = 3,7 Hz, H-7), 3,25 (1H,
m, H-3a); a~amyrin (2): d,; 5,20 (1H, ¢, J = 3,5
Hz, H-12); 3,25 (1H, m, H-3q). S6 liéu phé "*C-
NMR, bang 1.
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b) Dén xudt axetat ciia CH-1 (CH-1

Dén xuat axetat cha CH-' C)hdl(;(.’?
tao thanh tir phan dng cua shydrit
axetic trong pyridin & nhici g, trong 17

10, ¢6 qua ridin va a 1d axetic du dudi
agp suz‘{tqgié)r/nl.)yPhé ELNGS (mlz, %): 468 [M]’
(3), 218 (100), 203 (30), 95 (32), 69 (32), 55
(27). Phé 'H-NMR (dppm): dy 5,20/5,14 (1, J =
3,5 Hz); 4,52 (br, t, J ~ 6Hz, H-3); 2,06 3H, s,
Ac). S$6 lieu phé '*C-NMR béng 1.

¢) Oxy hod CH-1 bing CrOs/CH;COOH

Hén hop CH-1/CH;COOH (1450 mg/300
ml) trong binh cdu 1 lit dugc khuay déu trén bép
céch thuy & nhiét do 15 - 20°C, cho vao dé6 2,2g
CrO,/50 ml dung dich CH;COOH-H,O (3:2),
khudy ti€p trong lh. Sau dé cho dung dich NaCl
(10%, 300 ml) vao hdén hop phan ung, chiét san
pham bing ete (3 14n), rira dich chiét (4 14n)
béng dung dich NaCl (10%) va trung hoa bang
NaOH (4 N, 100 ml), c4t loai ete, thu duoc 2,1g
can. Can nay dugc tach trén cot silicagel, dung
moi CH,Cl,-MeOH (99:1) thu duge chat 4 (20
mg, hs. 1,4%) va chat 5 (140 mg, hs. 9,7%) (So
ds 1).

- Urs-12-en-3-on (a-amyrenon, 4)

Phé EI-MS (m/z, %): 424 [M]* (26), 396 [M-
18], 329 (12), 273 [M-C,,H, 1%, 255 (21), 213
(31), 145 (38), 95 (54), 55 (100). Phé 'H-NMR
(dppm): d 5,14 (1H, ¢, J = 3 Hz, H-12); 2,54
(1H, m); 2,39 (1H, m); 2,13 (1H, br s); 2,03 (1H,
m); 1,87 (1H, m); 1,02 (1H, m); 0,92 (1H, m);
1,26; 1,06; 1,05; 1,02; 0,92; 0,87 (mbi tin hiéu
3H, s, Me), 1,09 (2x3H, d, J = 8 Hz, Me-29 &
Me-30). S6 liéu phé C-NMR, bang 1.

- Urs-12-en-3,11-dion (5)
Phé FT-IR nrﬁgx (em™): 1681 (>C=0), 1600

(>C=C-H), 1523, 1379, 1268, 1181, 1115, 815.
Phé EI-MS (m/z): 438 [M]* (8), 423 [M-15]* (5),
410 (6), 299 (11), 273 (77), 232 (61), 149 (20),
135 (100). Phé '"H-NMR (dppm): d 5,55 (1H, ¢,
J =3 Hz, H-12); 2,93 (1H, m); 2,65 (1H, m);
2,10 (1H, dt, J = 13,5; 4,5 Hz); 1,91 (1H, dt, J =
13,5; 5 Hz); 1,70 (1H, m, H-8); 1,02 (1H, m);
0,90 (d, J = 5,5 Hz); 1,62; 1,32; 1,21; 1,10;
1,07; 0,84 (méi tin hiéu 3H, 5, Me), 0,95 & 0.80



(mdi tin hiéu 3H, d, J = 7 Hz, Me-29 & Me-30).
S6 liéu phé "*C-NMR, bang 1.

d) 33Hydroxy-urs-12-en-11-on (neoilexonol, 6)

Cho tir tir 100 mg NaBH, vao hén hop chat
5/MeOH (70 mg/3 ml), lic déu, day kin trong
30'. Cat loai dung méi, thém nudc va chiét san
phdm bing EtOAc. Tinh ché san phdm bang sic
ky cot silicagel (n-hexan-MeOH, 98:2) thu dugc
3hydroxy-urs-12-en-11-on (6, 60 mg, hs.

85%). Phé FT-IR n ﬁfx (cm™): 3427 (OH), 1681

(>C=C-C=0), 1600 (>C=C-H), 1523, 1379,
1268, 1181, 1115, 815, 560; Phé EI-MS (m/z):
440 [M]* (16), 425 (6), 422 (4), 273 (100), 232
(84). Phé 'H-NMR (dppm): d 5,54 (1H, s, H-
12); 3,23 (1H, dd, J = 4,9; 11,2 Hz, H-3¢); 2,75
(IH,td, J =3.4; 11,2 Hz); 2,33 (1H, dt, J = 8,7;
48 Hz): 189 (IH, dr, J = 8.7; 4.8 Hz): 1.7-1.6
(4H, m); 1,52-1,47 (m); 1,30 (3H, s); 1,17 (6H,
s); 1,00 (3H, s); 0,95 (3H, 5), 0,945 3H, d, J =7
Hz, Me-29); 0,81 (3H, d, J =7 Hz, Me-30), 0,69
(1H). S6 lieu phé "C-NMR, bang 1.

111 - KET QUA VA THAO LUAN

Sén pham ky hiéu 1a CH-1 (3.4 g, hl. 0,566
%) duoc két tinh tr EtOAc (xem phan thuc
nghiém). CH-1 chi cho mot vét tron trén sac ky
I6p moéng ngay ca khi chay lap lai 3 lan bang
cac hé dung moi khdc nhau va khong thé tach
ti€p bang sic ky cot. Tuy nhién, phé 'H-NMR
cho biét thanh phédn chinh cia CH-1 1a hén hop
cua hai triterpen véi ti 1& 1/2 ~ 2/1, duge xdc
dinh qua dudng tich phéan trong phé 'H-NMR.
Phé héng ngoai FT-IR cliia CH-1 ¢6 dinh hdp
thu déc trung cua nhém hydroxy (v¥3480 cm™).
Ph6 khéi EI-MS chi c¢6 mét pic ion phan tr &
miz 426 [M]', goi ¥ cho biét hai chat nay c6
cling trong lugng phan tt. Phé 'H- va "C-NMR
cho thdy CH-1 gém hai triterpen khd giéng
nhau, déu c¢6 mot nhém hydroxy (&;3,25;
0:19,7) va chi khic nhau & vi trf n6i doi, duge
thé hién qua cic tin hieu: &,543, &116,87;
145,75 d6i véi chit ¢é ham luong 16n hon (1) va
05,20, 6:124,87; 140,00 doi v6i chat ¢6 ham
lugng nhé hon (2). Phé *C-NMR c6 céc cip tin
hiéu c6 cuong do khodng 2:1, phia trudng cao la

céc tin hiéu cia nhém CH, va CHj, bi che phu va
trung lap lan nhau. Phé 'H-NMR c6 tin hiéu
multiplet cia nhém metin (d,, 3,25 H-3a), 6 tin
hiéu singlet cia nhém methyl gén véi cacbon
bac 4 (d, 0,76; 0,87; 0,97; 0,98; 1,01; 1,05) va
doublet cua hai nhém metyl gan véi nhém CH
(dy 0,92, 6H, d, J ~ 6 Hz). So sédnh céc tin hiéu
¢6 cudng do 16n hon trong phé "C-NMR cula
CH-1 véi tai liéu [7], cho thdy chidt c¢6 ham
luong 16n hon hoan toan phu hop vdi phé cla
bauerenol va cdc tin hiéu cua chat ¢é ham luong
bé hon phi hop véi s6 liéu phé clia a-amyrin [8,
9] (béng 1). Tuy nhién, phd cta san phdm CH-1
bi che phl va trung lap 1in nhau, khé cé thé
phan biét duge trong hén hop. Do vay, chiing toi
di tién hanh mot s6 chuyén hoa hod hoc dé lam
sdng té cdu tric cua hai tritecpen nay (so do 1).
Axetyl hod CH-1 véi anhydrit axetic trong
pyridin & nhiét do phong (17 gio), cat loai
anhydrit axetic va pyridin du, thu duoc dan xuat
acetat (CH-1Ac). Phé EI-MS (m/z, %) cia CH-
1Ac cé pic ion phan th & m/z 468 [M]" (3) va
mot s6 manh quan trong khdc & ni/z 218 (100),
203 (30), 95 (32), cho thdy phan tI c¢é mot
nhém hydroxy di bi axetyl hod. Phé 'H-NMR
khang dinh thém diéu nay qua tin hiéu cla
nhém metyl & 82,06 (3H, s, CO-Me) va tin hiéu
clia nhém metin chuyén vé phia trudmg thap hon
6 4,52 (H-3a@). Phé ""C-NMR clha CH-1Ac rat
phl hop vdi s6 liéu phd cha bauerenyl axetat
(1a) [8] va a-amyrin axetat (3) (bang 1) [9, 10].

Dé l1am sing t6 thém cau tric cha hai
triterpen nay, ching té6i da tién hanh oxy hod
CH-1 bang CrO; trong moi trudng axit axetic,
nhiét do phan ting 10 - 15°C (so dé 1), xu 1y san
phdm va tdch bing sic ky cot silicagel (xem
muc 2.3.3) thu duogce chit 4 (hs. 1,4 %) va chat 5
(hs. 9,7 %).

Pho khéi EI-MS clia chat 4 cé pic ion phan
tir & m/z 424 [M]*. Phé 'H-NMR c6 6 methy]
singlet va hai metyl doublet (Me-29 va Me-30).
Phé "C-NMR va DEPT cho thdy phan tir c6 30
carbon (8xCHj, 9xCH,, 6xCH va 7xCq), khong
thay c6 tin hiéu cua nhém CH-OH, ma thay vao
dé 1a tin hiéu cia nhém keton (6:217,83).

Phé C-NMR cutia chit 5 ¢6 tin hiéu cta hai
nhém keton (8:217,13 va 199,05). Tin hiéu cia
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carbon gan véi néi doi D'*(C,,=C,;) ¢é su thay déi
déng ké so véi chat 2 (8.165,32; 130,37) (bang 1),
cho thdy ¢6 nhém keton ¢, khong no & C-11. Két
hop s6 lieu phd EI-MS, phé NMR va so sdnh vdi
tai liéu da cong bs [11, 12], da xédc dinh duge cau
tric cua chat 4 1a A'*-ursen-3-on (urs-12-en-3-on,

1 :R=H bauerenol
la: R = Ac bauerenyl acetat

Khu hod chat urs-12-en-3,11-dion (5) bang
NaBH,/MeOH thu dugc a-amyrenonol (6, hs.85
%). Ph6 kh6i EI-MS ¢ pic ion phén tir & m/z
440 [M]* (C;,H50,), cho thay chi ¢cé mot nhém
keton bi khi. Phé 'H -, *C-NMR va DEPT clia
chat 6 tuong tu nhu cla chét 2. chi khac 1a ¢6 tin
hiéu clia nhém keton (8:199,77). Khi so sanh
phé "C-NMR cla chit 6 véi phd cia chét 5 ta
thdy tin hiéu cta C,,=C,, thay déi khong dang
ké (&164,81; 130,44), c6 mot nhém keton & C-
11 (& 199,77) va mot nhém CH-OH (8:.78,77)
(Bang 1). Nhu vay chi ¢ mét nhém keton & C-3
bi khir thanh nhém CH-OH. C4u hinh cta H-3¢
dugc xdc dinh qua doublet cua doublet & § 3,23
(dd,J =49 va 11,2 Hz), néu truong hop la H-33
tin hiéu nay s& 1a mot triplet tu. Diéu nay cé thé
giai thich la do phia £ cta chat 5§ bi can tro
nhiéu vé khong gian nén phan ti NaBH, cha yéu
tiép cén tir phia « va sdn pham uu tién s& 1a
dong phan 33-OH (6). Tir cac s6 liéu phé trén,
cdu tric clia 6 dugc khang dinh 13 A'*-ursen-3/3
ol-11-on  (l1-keto-g-amyrin, @-amyrenonol)
[13]. Chat nay da dugc tim thdy trong mot s
cdy thuéc chi llex, Canarium va cay Euphorbia
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a-amyrenon) va chat S la A?-ursen-3,11-dion

(urs-12-en-3,1 1-dion). a-Amyrenon da dugc tir
thdy trong cdy Boswellia carteri, Cananum
zeylanicum, Salvia mellifera va da dugc ban t6ng
hop tir a-amyrin dé tim hi€u méi lién quan gilta
cdu trdc va hoat tinh [14].

29
'

a-amyrin
¢ q-amyrin acetat

maculata, Populus tremudoides [14]. a-Amyrin
va din xudt cla né khd phd bién trong thién
nhién, cé nhiéu trong céc loai cay Artemisia
vulgaris va Lactuca denticulata va cé hoat tinh
khang kh6i u manh [14].

Theo nghién cttu ciia Duandeun va cong su
(1986) cho thdy trong qué trinh este hod acid
3-axetoxy-bauer-7-en-28-oic (1b) véi acid HCI
trong phenol ¢é su chuyén vi n¢i doi A’ (isomer
hod) tao thanh din xuét phenyl 3/3axetoxy-urs-
12-en-28-0at (3a) va phenyl urs-2,12-dien-28-
oat (3b, Hinh 2) [15]. Tuong tu trong phan tng
oxy hod cua CH-1 véi CrO, trong acid acetic
bang cé nhiéu kha nang bauerenol (1) trong san
phdm CH-1 da bi isomer hod thanh a-amyrin
(2), sau d6 chét 2 bi oxy hod ti€p tuc tao ra chat
4 va 5. Vi vay ching t6i chi thu dugc cic din
xudt oxy hoéd clia a-amyr.1 (4 va 5) ma khong
thu dugc cdc dan xuit oxy hod clia bauerenol.
Nhu vay, két hgp phuong phdp phé va chuyén
hod hda hoc, chiing t6i di xdc dinh duoc cdu
tric cua chét 1 1a bauerenol va 2 1a urs-12-en-
3ol (a-amyrin), 12 hai thanh phan chinh trong
cady Cum cum rang (E. dentata).



2:a-Amyrin

CHI: 142 (1450 mg)

Bing 1. S6 liéu phd "C-NMR cua céc triterpen 1-6 va 1a [125 MHz, CDCl,,dppm]

Cr0,/CH;COOH

15-20°C, 1 h

6:Urs-12-en-340l-11-on

4:4"2.Ursen-3-on

(Urs-12-en-3-on)

5: A'%.ursen-3,11-dion

(Urs-12-en-3,11-dion)
NaBH,, 30ph

(a-Amyrenonol, 85%)

So dé 1: Phan ung chuyén hod CH-1 (1+2)

o

C 1[7] 1" [1a[8 [ Ia 2 3 4 5 6

1 36,7 3731 365 37,17 3922| 3850] 3423| 3425] 3920
2 240| 24,07| 242 | 2422] 23,69 23,63] 3951| 39,84 2723
3 792] 79,66] 811 81,18 79.45| 8098 217,82| 217,13 78,77
4 37,5] 38,16] 37,8 | 3829| 39,19| 3774| 4743| 47,79] 3696
5 503 5085] 500 : 55,61 5529] 5529] 55,51| 54,93
6 23,5] 2308| 240 | 2371 1877| 1827| 19,68] 18,87] 1648
7 116,5] 116,87 1162 | 11628 3336] 32,62| 3972| 3229] 32,87
8 1455] 14575] 1454 | 145,23| 4043| 40,06] 4003 43,76| 43,63
9 48,1| 4866] 482 | 47,68 48,14| 47,68] 4695 60,79| 61,53
10 35,2 3562] 35,1 3476 3515 36,83 36,64] 36,61 3696
11 166] 1728] 16,9 16,83 23,78| 23,63 23,56 199,05 199,77
12 322| 3146 325 3208| 12484 12435| 12423] 130,37| 13044
13 379] 38,12] 37,8 | 36,87| 140,00] 13965| 139,75| 16532] 16481
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-

C 1(7] 5 1a[8] | la- X 3 4 5 | 6
14 A1,1] 4165 413 3984| 4195| 41.74| 42,26| 4496 45,09
15 28,7 2930] 28,9 2806] 28.15| 2841] 28,12| 2732 2730
16 313 3195 315 31,10 27,04| 26,17] 2971 27,50 27,50
17 319 3246] 321 3127 3417 3251 3381 3397 3445
18 548 5533] 55,0 5529 5949| 59,10| 59,18 59,06] 58,98
19 352 3577| 354 a 4003| 3963 39,62 39.29| 39,10
20 379 3841| 380 3778| 4008| 39,68 39,72 3929| 39,23
21 290| 29,16] 292 2876 3149 34,76 3126 30,89| 30,89
22 37,5 37,22 378 36,82 42,14 41,56 41,52 40,91 40,90
23 275|  2796| 275 2006| 2852| 28,12] 2878 2638 16,35
24 145 1507] 158 16,70| 17.88] 1689| 1547| 21,13] 21,11
25 128 1340| 13,0 1557| 16,00| 15,75| 16,84| 1577 15,59
26 235| 24.07| 236 2360 16,09| 16,83| 17,45| 1839 18,51
27 225 2297| 227 2324| 21,81 2325| 2320] 2049| 20,52
28 322 3246 321 3251 2881| 28,76] 2878 2887 288l
29 255| 25.58| 256 2596| 2855| 29,63 2138] 2149] 28,10
30 224 2407] 225 2339 1728| 1752] 2152] 1745 1741
Cc=0 ; 171709 | 171,01 -1 171,01 - - -
"Me _ 212 21,40 _ 21,31 - - -

“Tin hiéu c6 cudmg do6 1én hon

Loi cam on: Chiing o1 xin chan thanh cam on

—¢
g,

1b. Acid 3-axetoxy-bauer-7-en-28-0ic

: ""Tin hiéu cé cudng do nhé hon; *Tin hiéu khong nhin thay.

Hinh 2: So d6 isome hod axit 3 3-axetoxy-bauer-7-en-28-oic (1b) [15]

2. Tram Ngoc Ly, Makoto Shimoyamada and

Vi Xudan Phuwong, Vién Sinh thai va Tai

1guyén Sinh vit, Vién Khoa hoc va Cong nghé
‘iét Nam vé viéc xdac dinh mau thue vdt.

i
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