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Tom tat: Nghién ciu thanh héa hoc tir cu cua cay Cat sam (Millettia speciosa)
thu hai & Nghé An di phan 1ap dugc hai hop chit flavonoid: pterocarpine (1),
quercetin-3-O-[a-L-rhamnopyranosyl-(1—6)-p-D-glucopyranoside (2) va 2 hop chat
steroid: B-sitosterol (3) va daucosterol (4). Cau trlc cua ching dugc xac dinh bang
phuong phép cong huong tir hat nhan (NMR) mét va hai chiéu, phd khéi luong (ESI-
MS). Hop chét pterocarpine lan dau tién dugc phan lap tir cay Cat sam.

Tur khoa: Millettia speciosa; flavonoid; steroid; pterocarpine; quercetin-3-O-[a-
L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside.

1. Mé dau

Millettia speciosa (Cét sam) la mot loai thuoc ho Canh buém (Labiatae) phan b
& nhiéu tinh mién Bic Viét Nam nhu Bac Ninh, Vinh Phuc, Pha Tho... [1] va & nhiéu
nudc Chau A, Chau Phi, Bic Uc [2]. Trong Y hoc ¢6 truyén Trung Qudc, loai nay duoc
két hop véi ¥ di nac, c6 thé gilp bd huyét, bé gan, ty vi. Khi phu nit mang thai, ho
thudng an Cat S&m tron véi com, ¢d thé dudng huyét, boi bd co thé va loai bo doc t6 [3].
Nhiéu nghién ciu gan day cho thay loai Millettia speciosa chira nhiéu hoat chat nhu
alkaloid, terpenoid, phenolic, saccharide ¢ nhiéu hoat tinh nhu bao vé gan, ngian ngira
ho, chdng hen suyén, ting cuong kha nang mién dich [4-6]. Ngoai ra, cc hoat chat nay
con thé hién hoat tinh chdng viém, chdng oxi héa, chdng huyét khéi, khang u [7-9]. Vao
dau nhitng nam 1970, Millettia speciosa da dugc s dung l1am nguyén liéu chinh trong
nhiéu loai thuc dé diéu tri bénh than. Ngay nay, Millettia speciosa duoc tng dung ngay
cang nhiéu cing vai su phat trién cia céac loai thudc va thuyc pham chirc nang vi giau
flavonoid, isoflavonoid, tinh bt va chira nhiéu hoat chat [10]. Bong thoi, né con duoc sir
dung trong mét s6 loai ruou, tra sic khoe va dd udng chirc nang. Trong nghién ctu nay,
chung t6i da tim thdy 3 hop chat glycoside trong thanh phan héa hoc caa cu loai Cat sim
o Viét Nam.

2. Thuc nghiém
2.1. Thiét bj

Diém néng chay cua cac hop chit duoc do trén may Yanagimoto MP-S3. Phd *H-
va BC-NMR, COSY, NOESY, HMQC va HMBC duoc do trén may cong huong tr hat
nhan Bruker AV-111 500 véi tetramethylsilane (TMS) va d6 dich chuyén dugc stir dung
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don vi chuan & (ppm). Phé khdi lugng (ESI-MS) duoc do trén may Agilent 1200 LC-
MSD. Sic ky cot vai silica gel (Kieselgel 60, 70-230 mesh and 230-400 mesh, Merck).
Sic ky ban mong (TLC) Kieselgel 60 F254 (Merck) va nhiing hop chat trén ban mong
duoc hién mau bang dén UV hai buéc song 365/254nm, hoi tinh thé iot.

2.2. Nguyén liéu

Mau cu cay Cat sam (Millettia speciosa) dugc thu hai tai PO Méat, Con Cudng,
Nghé An vao thang 10/2019; duoc TS. Nguyén Qudc Binh, Bao tang thién nhién Viét
Nam, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam dinh danh; tiéu ban dugc luu giir
tai Vién Cong nghé Hoba, Sinh va Moéi truong, Truong Pai hoc Vinh.

2.3. Phan Idp cac hep chat

Mau cu cay Cat sam dugc lam sach, phoi kho (5,3 kg), sau d6 dugc xay nho va
chiét voi methanol (10 L x 3) & nhiét d6 phong, cat thu hoi dung méi dudi dp suét thép,
thu duoc cao mau nau (575 g). Mau dugc chiét 1an luot voi cac dung moi hexan, etyl
acetate va butanol, thu dugc cac cao hexane (11g), ethyl acetate (129 g), butanol (143g)
va phan tan trong nudc (21g). Cao hexane dugc phan tach trén cot silica gel, dung mai
giai hap la hexane : acetone (100:0; 50:1; 39:1; 30:1; 20:1; 15:1; 9:1; 4:1), cho 6 phan
doan chinh. Phan doan 2 tiép tuc duoc phan tach lai bang sic ky cot nho voi dung moi
rira giai hexane : acetone (15:1; 9:1) thu dugc 5 phan doan. Phan doan 1.2 sic ky cot
silica gel vai hé dung mdi hexan : axeton (15:1) thu dugc hop chat 3 (170 mg). Cao ethyl
acetate duoc phan tach trén cot silica gel, dung mdi giai hap la hexane : acetone (50:1;
30:1; 20:1; 15:1; 9:1; 4:1; 2:1; 1:1 ), cho 10 phan doan chinh. Phan doan 3 tiép tuc duoc
phan tach lai bang sic ky cot nhé véi dung mai rira giai hexane : acetone (15:1; 9:1) thu
dugc 4 phan doan chinh. Phan doan 3.3 sic ky cot silica gel vsi hé dung mai
diclomethane : methanol (20:1; 10:1) thu duoc hop chat 1 (25 mg). Cao butanol duoc
tién hanh sac ky cot silica gel voi dung méi rira giai chloroform : methanol ( 50:1; 30:1;
10:1; 5:1) thu dugc 8 phan doan chinh. Phan doan 4 (5,6 g) duogc sdc ky cot trén silica gel
v6i hé dung méi rira giai chloroform : methanol (15:1; 10:1) thu duoc chat 2 (43 mg).
Phan doan 6 (4,2g) dugc phan tich bang sic ki cot véi hé dung moi rira giai chloroform :
methanol (9:1) thu dugc chat 4 (152 mg).

Hop chat 1: Tinh thé mau tring, c6 diém nong chay ¢ 154,5-156°C; 'H-NMR
(500 MHz, CDCl3-dg) : 7,40 (1H, d, J = 8,5 Hz, H-1), 6,72 (1H, s, H-7), 6,63 (1H, d, J =
8,5 Hz, H-2), 6,47 (1H, d, J = 2,5 Hz, H-4), 6,43 (1H, s, H-10), 5,90 (2H, s, OCH,0),
3,79 (3H, s, OCHs); *C-NMR (125 MHz, CDCls-dg) & (ppm) : 161,1 (C-3), 156,6 (C-
4a), 154,3 (C-10a), 148,1 (C-9), 141,7 (C-8), 131,8 (C-1), 117,9 (C-6h), 112,4 (C-11b),
109,2 (C-2), 104,7 (C-7), 101,7 (C-4), 101,3 (OCH20), 93,8 (C-10), 78,5 (C-11a), 66,5
(C-6), 55,4 (OCHg), 40,3 (C-6a).

Hop chat 2: Tinh thé mau vang, d.n.c. 214-215°C; ESI-MS (positive) m/z:
611,0 [M+H]"; *H-NMR (500 MHz, DMSO-dg) & (ppm) : 12,59 (1H, s, 5-OH), 7,55 (2H,
dd, J=8,5, 2,0 Hz, H-2', 6, 6,85 (1H, d, J = 8,8 Hz, H-5"), 6,38 (1H, d, J = 1,8 Hz, H-8),
6,19 (1H, d, J = 1,8 Hz, H-6), 5,34 (1H, d, J = 7,0 Hz, H-1”), 4,38 (1H, d, J = 1,5 Hz, H-
1), 3,83 (1H, dd, J = 10,5/1,0 Hz, Hb-6"); 3,71-3,05 (cac proton cua duong) va 1,00
(3H, d, J = 6,0, rham-CH3); **C-NMR (125 MHz, DMSO-dg) & (ppm) : 177,5 (C-
4),164,2 (C-7), 161,3 (C-5), 156,7 (C-2), 156,5 (C-9), 148,5 (C-4"), 144,8 (C-3’), 133,4
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(C-3), 121,7 (C-6°), 121,3 (C-1°), 116,3 (C-2), 115,3 (C-5), 104,0 (C-10), 101,3 (C-
1”"), 100,1 (C-1"), 98,8 (C-6), 93,7 (C-8), 76,5 (C-3""), 76,5(C-5"), 74,2 (C-2’"), 71,9
(C-4°""), 70,7 (C-3°""), 70,5 (C-2"""), 70,1 (C-4""), 68,3 (C-5°""), 67,1 (C-6), 17.8 (C-
6).

Hop chéat 3: Tinh thé hinh kim, d.n.c. 136-138°C; ESI-MS m/z (%): 415,0
(IM+H]*, CaH510); *H-NMR (500MHz, CDCl3) &ppm) : 5,31(1H, m, H-6), 3,51 (1H,
m, H-3), 1,01 (3H, s, 19-CHj3), 0,92 (3H, d, J = 6,5 Hz, 21-CH3), 0,84 (3H, d, J = 7,0 Hz,
29-CHs), 0,83 (3H, t, J = 7,5 Hz, H-26), 0,81 (3H, d, J =6,5 Hz, 27-CHs), 0,68 (3H, s,
18-CHs); *C-NMR (125MHz, CDCls) 8(ppm) : 140,8 (C-5), 121,7 (C-6), 71,8 (C-3),
56,8 (C-14), 56,1 (C-17), 50,2 (C-9), 45,9 (C-24), 42,3 (C-4), 42,3 (C-13), 42,3 (C-4),
39,8 (C-12), 37,3 (C-1), 36,5 (C-10), 36,2 (C- 20), 34,0 (C-8), 32,0 (C-7), 31,7 (C-2),
29,2 (C-25), 28,3 (C-16), 26,1 (C-23), 24,3 (C-15), 23,1 (C-28), 21,1 (C-11), 19, 8 (C-
26), 19,4 (C-19), 19,1 (C-27), 18,8 (C-21), 12,0 (C-29) va 11,9 (C-18).

Hop chat 4: Chit rin mau tring, d.n.c. 273-275°C; ESI-MS m/z: 397,3[M-
CeH1206+H]"; *H-NMR (500MHz, DMSO-dg) &ppm) : 5,38 (1H, m, H-6), 5,03 (1H, d, J
=7,0 Hz, H-1°), 4,05-4,60 (6H, m, H-2- 6°), 3,99 (1H, m, H-3), 3,98 (1H, m, H-5"), 1,00
(3H, d, J = 6,5 Hz, 21-CH3), 0,94 (3H, s, 19-CHs), 0,90 (3H, t, J = 7,0 Hz, 29-CHs), 0,89
(3H, s, 26-CH3), 0,89 (3H, s, 27-CHs), 0,67 (3H, s, 18-CHs); *C-NMR (125MHz,
DMSO-dg) 8(ppm) : 140,6 (C-5), 121,3 (C-6), 100,9 (C-1°), 77,1 (C-3), 76,8 (C-5"), 76,8
(C-3), 73,6 (C-2), 70,2 (C-4), 61,2 (C-6), 56,3 (C-14), 55,5 (C-17), 50,7 (C-9), 49,7 (C-
24), 45,2 (C-13), 38,4 (C-4), 36,9 (C-12), 36,3 (C-1), 35,6 (C-10), 33,4 (C-20), 31,5 (C-
22), 31,5 (C-8), 29,4 (C-16), 28,8 (C-23), 27,9 (C-2), 25,5 (C-25), 24,0 (C-15), 22,7 (C-
28), 21,0 (C-11), 20,7 (C- 27), 19,8 (C-19), 19,0 (C-26), 12,2 (C-29) va 11,9 (C-18).

3. Két qua va thao luan

Tu cao methanol cua cu cay Cat sam (Millettia speciosa), bang cac phuwong phap
sac ki cot silica gel, chiing t6i da phan 1ap duoc 2 hop chat flavonoid va 2 steroid, cau
tric cua cac hop chat nay dugc xac dinh bang cac phuong phap ph.

Phé *H-NMR cua hop chét 1 cho thay tin hiéu cong hudng cia cac proton cia
vong thom A: oH 7,40 (1H, d, J=8,5 Hz H-1); 6,63 (1H, d, J=8,5 Hz, H-2); 6,47 (1H,d,
J=2,5 Hz H-4). Tin hiéu céng hudng cua 2 proton ctia vong thom B JH 6,72 (1H, s, H-
7); 6,43 (1H, s, H-10). Phé "H-NMR cua hop chit 1 con cho thdy tin hiéu singlet cua 1
nhoém metoxy oH 3,79 ppm (3- OCHg); Tin hi¢u cuaa 2 proton nhém -OCH,O- oH 5,90
ppm. Phd **C-NMR két hop vai phé DEPT, HSQC cho théy tin hiéu cia 12 nguyén tir C
cua hai vong thom A va B 6C 161,1; 156,6; 154,3; 148,1; 141,7; 131,8; 117,9; 112,4;
109,18; 104,7; 101,7; 93,8 ppm. Tin hiéu cta nguyén tir C cua nhom -OCH,0- ¢6C 101,3
ppm. Tin hiéu cia nguyén te C ciia nhom —OCH3; 6C 55,4 va 3 nguyén ti C no oC 78,5;
66,5 (lién két véi O) va 40,3 ppm. Phd HSQC cua hop chét 1 ta thdy co twong quan:
gitra proton thom H-1 dy 7,40 ppm va nguyén tu C-1 & 131,6 ppm; giira proton thom
H-2 6H 6,63 ppm va nguyén tir C-2 &C 109,2 ppm; gitra proton thom H-7 JH 6,72 ppm
va nguyén tir C-7 6C 104,7 ppm; gitra proton thom H-10 éH 6,43 ppm va nguyén tir C-
10 &C 93,8 ppm; gitra proton thom H-4 6H 6,47 ppm va nguyén ti C-4 &C 101,7 ppm;
gitta proton nhém OCHs; SH 3,79 ppm va nguyén tr C nhdm OCH3 &C 55,4 ppm. Két
hop phé *H-NMR, *C-NMR, DEPT, HMBC, HSQC va so sanh vi tai liéu tham khao
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[11] x4c dinh dugc cAu tric caa hop chat 1 14 pterocarpine. Chat nay lan dau tién phan
lap tu cu cdy Cat sam.

Hop chat 2 14 tinh thé mau vang, d.n.c. 214 - 215°C. Phd khéi luong ESI
(positive) caa hop chat 2 cho peak ion m/z 611,0 [M+H]" twong tng véi cong thirc phan
tr Co7H30016. Phd *H-NMR cho thay tin hiéu doublet 56,19 va 6,38 ppm (1H, d, J = 1,8
Hz) dac trung cho hai proton C-6 va C-8 cua vong A va ba tin hiéu twong tac véi nhau
theo h¢ ABX tai 6 7,55 (2H, dd, J = 8,5, 2,0 Hz) va 6,85 ppm (1H, d, J = 8,8 Hz) duoc
gan cho H-2’, H-6’ va H-5". Diéu nay chung to cau truc phan aglycon cua hop chit 2 1a
quercetin. Phé “C-NMR cua hop chat 2 xuit hién tin hiéu 15 nguyén tir carbon cua
khung flavonoid, bao gom 5 carbon nhém CH ving thom (5C nam trong ving tir 93,7
dén 121,7), 1 carbon caa nhém carbonyl (5C 177,5) va 9 carbon bac 4. Tin hiéu cong
huéng cua cac nhém CH nam trong ving dH 3,05-3,71 trén phé *H-NMR va 6C 68,5-
78,1 trén phd *C-NMR cling véi su xuit hién hai tin hiéu doublet cua 2 proton anomer
tai oH 4,38 (1H, d, J = 1,5 Hz, H-1""); 5,34 (1H, d, J = 7,0 Hz, H-1") va céc tin hiéu cta
nhém methyl, methylene & &C 17,8; 67,1 trén phd HSQC cho thiy trong
cdu tric cua hop chit 2 c6 chua hai goc duong o-L-rhamnopyranosyl va pg-D-
glucopyranosyl.

Trén phd HMBC cua hop chat 2 nhan thay cé su tuong tac giita proton anomer cua
Cau tir duong glucopyranosyl (6H 5,34) va carbon C-3 cua khung flavonoid (6C
133,4) cho thiy goc duong glucopyranosyl dugc gan vao vi tri C-3 cua phan khung
aglycon. Trén phd HMBC ciing cho thdy twong tac giita proton anomer cua Cau tir
duong rhamnopyranosyl tai oH 4,38 (1H, d, J = 1,5 Hz, H-1") vdéi carbon C-6" (6C
67,1) cua cau tir duong glucopyranosyl, twong tac gitta proton H-6" cua ciu ti
duong glucopyranosyl tai 6H 3,83 (1H, dd, J = 10,5/1,0 Hz, Hb-6") voi carbon C-1"
cua Cau tur duong rhamnopyranosyl (6C 100,1) cho thay 2 cau tir duong nay lién két
véi nhau qua cau oxi giira C-1 " va C-6". Qua s liéu pho va so sanh vaéi tai ligu [12] c6
thé két luan hop chat 2 1a mot flavonoid c6 tén l1a quercetin-3-O-[a-L-rhamnopyranosyl-
(1—6)-B-D-glucopyranoside. Hop chat nay da dugc phan lap tir cdy Ruta graveolens va
tim thdy trong nhiéu ho thyc vat, cd hoat tinh chéng oxy hoé va lam bén thanh mach méu
[13].

Hop chét 3 14 tinh thé hinh kim khéng mau, ndng chay & 135-136°C. Pho ESI-MS
cho peak ion phan tir m/z 415,0 [M+H]", tng v&i cong thire CagHseO. Phd *H-NMR cua 3
cho thiy sy c6 mat cua hop chét ¢ khung sterol dic trung boi cac tin hiéu caa 2 nhom
methyl bac ba tai 6H 0,68 (s), oH 1,01 (s), 3 nhom methyl bac hai tai oH 0,92 (d, J =6,5
Hz), 6H 0,84 (d, J = 7,0 Hz), oH 0,83 (d, J = 6,5 Hz) va 1 nhom methyl bac mét tai oH
0,83 (t, J = 7,5 Hz). Trén phd ciing xac nhan sy c6 mat caa mot proton olefin tai 5H 5,31
(m) (C-5/C-6). Phé *C-NMR cua hop chét 3 ¢6 29 tin hiéu cho thdy cé 29 nguyén ti
carbon bao gdm 7 nhém methine, 12 nhém methylen, 6 nhém methyl va 4 carbon bac
bdn. Céc s liéu vé phd EI-MS va NMR déu phu hop véi véi B-sitosterol [14].

Hop chét 4 thu dugc & dang chit bot mau tring. Trén phd ESI-MS cua hop chat 4
Xuat hién peak tai 397,3[M- C6H1206+H] phu hop véi cong thirc phan tir 1a CasHgoOs.
Phé *H-NMR cua 4 tuong tu nhu chit 3, sy xuat hién cua mot phan tir duong glucosyl
ciing dugc xéac dinh trén phé *H-NMR bai tin hiéu proton anome tai 6H 4,22 (d, J = 8,0
Hz). Phd *C-NMR cua 4 xuat hién 35 tin hiéu carbon, trong d6 29 tin hiéu duoc Xac
dinh la phu thudc vao khung sterol tai va 6 tin hiéu con lai dac trung cho mot duong
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glucose tai 6C 100,8 (C-1'), 6C 73,42 (C-2'), 76,67 (C-3'),70,08 (C-4), 76,67 (C-5),
61,07 (C-6'). Thong qua cac tuong tac trén phod HSQC do chuyén dich héa hoc cua cac
carbon duoc gén voi cac proton twong (ng. Trén phdé HMBC, tin hiéu tuong tac giita
proton anome ¢ 4,22 (d, J = 8,0 Hz, H-1") véi C-3 (0C 76,94) cho phép xac dinh vi tri
lien két cuia don vi dudng vao vi tri C-3; tuong tac gitra protonolefin 6H 5,32 voi C-4 (6C
38,29)/ C-8 (31,38)/ C-10 (36,16) cho thay t6n tai mot ndi doi tai C5/C6. Co su phi hop
hoan toan cua dit kién phd trén vai sb liéu phd B3C_NMR cua daucosterol dugc cong bd
trong tai liéu [14]. Nhu vay, chat 4 dugc xac dinh 1a daucosterol, mot hop chat pho bién
trong cac loai thuc vat.

(2) Quercetin-3-O-[a-L-rhamnopyranosyl
-(1»6) -B-D-glucopyranoside

(3) B-Sitosterol (4) Daucosterol

4. Két luan

Nghién ctu thanh phan héa hoc caa cu cdy Céat sam (Millettia speciosa) thu thap
& Nghé An, chung t6i di phan lap duoc 2 hop chét flavonoid: pterocarpine (1), quercetin-
3-O-[a-L-rhamnopyranosyl-(1—6)-p-D-glucopyranoside (2) va 2 hop chat steroid: f-
sitosterol (3) va daucosterol (4). Cau tric caa nhitng hop chat nay duoc xac dinh dya vao
két qua phan tich cac loai phd 1D va 2D-NMR va MS.

Loi cam on: Céc tac gia cam on dé tai cdp B6 ma sé6 B2020-DHV-02 do B6 Gido
duc va Pao tao tai trg kinh phi.
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SUMMARY

FLAVONOIDS AND STEROIDS FROM ROOTS OF Millettia speciosa
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Study on extracts of Millettia speciosa roots collected at Nghe An Province led to
the isolation of two flavonoids, pterocarpine (1), quercetin-3-O-[a-L-rhamnopyranosyl-
(1—6)-pB-D-glucopyranoside (2) and two steroids, B-sitosterol (3), daucosterol (4). Their
structure elucidation were determined on the basis of one and two-dimensional NMR and
spectrometric methods in combination.

Keywords: Millettia speciosa ; flavonoid ; steroid ; pterocarpine; quercetin-3-O-
[a-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside.
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