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Isoflavone ;
compounds from the chloroform extract of the wood of Dalbergia

Pterocarpan tonkinensis Prain collected in DakLak province. As a result, two
Isolate Compounds with isoflavone, and pterocarpan, daidzein and medicarpin,

were isolated by several chromatography techniques. The chemical
structures of the isolated compound were determined by the
interpretation of NMR spectral data and by comparison with spectral
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Dalbergia tonkinensis wood for the first time.
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Ngay nhan bai: 16/8/2021 Sua do (Dalbergia tokinensis Prain) thugc cay ho dau, la loai cay 9o
I6n c6 gia tri kinh té cao. L6i cay g6 lau nim tudi c6 mau dé nén

Ngay hoan thign: 15/11/2021 thuong dugc goi la Sua d6. Hién loai nay dang bi de doa nghiém

Ngay dang: 15/11/2021 trong va co trong sich dé Viét Nam. Trong céac bai bao truéc ching

t61 da nghién ciru mét sb cac hop chét véi nhidu dang khung phenolic

TU KHOA dugc phan lap tur 16i gd cua loai nay. Tuy nhién, dé cac nghién ctu
dugce day du, trong bai bao nay chung tdi tiép tuc mé ta quy trinh

Sua do phan Iap va xac dinh cau tric hai hop chit tir cao chiét chloroform
Chi Tric cua phan giac go cdy Sua do (Dalbergia tokinensis Prain) thu hai tai

tinh Pk Lak. Bang cac phuong phap sac ky cot két hop vai sic ky ban

Isoflfivonc:;‘ moéng clng cac hé dung méi phu hop. Hai hop chit cd khung
Medicarpin isoflavone va pterocarpan dugc xac dinh Ia daidzein va medicarpin.
Phéan lap Cau trdc hoa hoc cua cac hop chat nay duoc nhan dang bang phd cong

huéng tir hat nhan NMR (phér 'H-NMR ,*C-NMR) va so sanh véi cac
tai Iiég tham khég da cong bd. Pay la cac hop chat lan dau tién duogc
tim thay tur gidc go loadi Sua @6 (Dalbergia tokinensis Prain).
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1. Mé dau

Cho dén nay, c6 khoang 21 loai thudc chi Tric (Dalbergia) di duoc nghién ciru vé hoa hoc,
v6i hon 259 hop chit dd dwoc phan l4p va xac dinh cdu trac. Thanh phan chinh 14 cic hop chat
flavonoid (hon 142 hop chét), voi khung didc trung nhu: isoflavone, isoflavanone, flavanone,
isoflavan, flavan, chalcon va uron. Ngoai ra con ¢6 mot sb cac 16p chat phenolic khac nhu: diary
propanoid, dan xuat coumarin va lignan [1].

Flavan duoc phén lap cha yéu tir 16i gd loai Dalbergia odorifera va Dalbergia candenatensis.
Tac gia An va cong su trong bai cong bd nam 2008 dd phan 14p va xac dinh ciu tric cia 2 hop
chat tir 161 gd loai D. odorifera la (25)-6,7,4'-trihydroxyflavan va (2S)-6,4'-dihydroxy-7-
methoxyflavan [2]. Nam 2009, Cheenpracha va cong sy dd phén l4p va xac dinh cdu tric cua 10
hop chét tir 13i g6 loai D. candenatensis trong d6 c¢6 1 chat méi: candenantein E [3].

Céc hop chat isoflavan phan l4p tir chi Dalbergia chu yéu tir cac loai nhu D. odorifera, D.
parviflora, D. congestiflora,.... Tac gia Yahara va cong su dd phan 14p va xac dinh ciu tric cia
12 chat trong d6 c6 5 chét tir 161 gd loai D. odorifera: (3R)-vestitol, (3R)-claussequinone, (3R)-5'-
methoxyvestitol,  (3R)-3’,8-dihydroxyvestitol,  (3R,4R)-trans-2',3’,7-trihydroxy-4’-methoxy-
4[(3R)-2',7-dihydroxy-4'-methoxyisoflavan-5'-yJisoflavan [4]. Con tir ré ctia loai D. odorifera, c6
9 hop chat da dwoc phan 1ap trong do6 co 3 isoflavan: odoriflavene, (3R)-5'-methoxyvestitol, (3R)-
vestitol [5].

Co 15 isoflavanone dugc dugc phan lap va xac dinh cAu triic béi nhom tac gia Adinarayana,
Donnelly, Chan va cac cong su. Cac hop chit dugc phan 1ap cha yéu tir 16i gd cua 6 loai: D.
parviflora, D. paniculata, D. louvelii, D. odorifera, D. stevensonii va D. oliveri. Cé 4 hop chit
méi: (3R)-7,2'-dihyroxy-4',5'-dimethoxyisoflavanone, dalparvin A, dalparvin B, (3R)-sativanone.
Bén canh d6 mot sé hop chat dd biét: 3'-O-methylviolanone, (3R)-violanone, (3R)-vestitone,
(3S)-secundiflorol H, (3R)-2',3",7-trihydroxy-4'-methoxyisoflavanone, dalparvin, lanceolarin,
kenusanone G va (3R)-4'-methoxy-2’,3,7-trihydroxyisoflavanone ciing duogc phéan 1ap [1].

Nhom tac gia Donnelly, Umehara, Songsiang va cong su di phan 1ap dugc 50 hop chit trong
d6 da phat hién duoc 4 flavanonol bao gdm 1 hop chat méi 1a: dalparvinol C va 3 hop chét di
biét: 3,5,7-trihydroxyflavonol, ericibenin D, alpinetin [1].

Hién nay, c6 khoang 36 hop chét isoflavone duoc bao cao phéan 1ap tir chi Trac (Dalbergia)
trong d6 da phat hién dugc 3 chit méi 1a olibergin A, dalparvone va dalparvone B. Céc chét duoc
tach ra chu yéu tr 9 loai khac nhau nhu: D. volubilis, D. retusa, D. frutescens, D. odorifera, D.
louvelii. Ngoai bo phan duoc nghién ciru nhidu nhat 1a 15i gd, chiing con duge phan 1ap tir hoa, 14,
v6 va than gd cac loai. Pay 1a mot dang khung chinh ctia chi nay [1].

Di c6 14 hop chat thudc khung 4-aryl-coumarin duge phan 1ap va xac dinh ciu tric. Cac chat
tach ra chu yéu 14 tir bd phan 15i gd, ngoai ra con phan 1ap tir 14 va than gd. Trong sb cac loai
thudc chi ndy, phai ké dén 7 loai dwoc nghién ctru nhiéu nhu: D. cultrata, D. nigra, D. volubilis,
D. odorifera, D. sissoo, D. Baronii va D. stevensonii [1]. Tur 16i gd cuia 7 loai: D. candenatensis,
D. odorifera, D. parviflora, D. cultrata, D. nigrescens, D. retusa va D. louvelii da phat hién duoc
66 hop chét trong d6 c6 25 diaryl propanoid [1].

O Viét Nam, Pham Thanh Loan va cong su da phan lap dugc 4 hop chét tir than g5 cua loai D.
vietnamensis, trong d6 ¢ 2 hop chat da biét: caviunin, caviunin [7-O-4-D- apiofuranosyl-(1—6)-
p-D-glucopyranoside] va 2 hop chit méi: dalspinosin 7-O-[f-D-apiofuranosyl-(1—6)-4-D-
glucopyranoside] va caviunin[7-O-(5-O-trans-p-coumaroyl)-5-D-apiofuranosyl-(1—6)-4-D-
glucopyranoside] [6]. Pham Thanh Loan va cong sy ciing d& phén lap dugc 8 hop chét tir than gb
cua loai D. oliveri: liquiritigenin, (3R)-5’- methoxyvestitol, (6aS,11aS)-medicarpin, (6aS,11aS)-8-
hydroxymedicarpin, maackiain, formononetin, (3R)-violanone va isoliquiritigenin [7].

Cung v6i qua trinh nghién ctru vé mat hoa hoc, viée nghién ciru hoat tinh sinh hoc va tac dung
dugc 1y cua cac can chiét, cac hop chat tinh khiét tir chi ndy ludn duoc phat trién va hoan thién.
Két qua nghién ctru cho thay chi Tric Dalbergia c6 phd hoat tinh sinh hoc rong va manh. Mot s6
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hoat tinh dang quan tim nhu khang u, khang ung thu, khang viém, khang di ing, khang tring sbt
rét, chéng oxy hoa, khang di tmg, chong huyét khdi, kim ham estrogen, hoat tinh giam dau,
khang vi sinh vt kiém dinh. Trong do, ndi bat 1a cac hoat tinh khang androgen, tac dung tim
mach, gdy doc mot s6 dong té bao ung thu khic nhau tip chung vao 16p chat flavone va
flavanone [1].

Sua do (Dalbergia tonkinensis Prain) 1a loai thudc chi Tric (Dalbergia), ho d4u (Fabaceae),
thudc loai cay gd 1ém, cao 5 — 13 m, duong kinh than dat 0,5 - 0,7 m. Cay lau nam tudi cho 16i g0
c6 mau do, vi vy thuong duoc goi la “Swa d6”. Cay phan b ¢ Lang Son, Quang Ninh, Bic
Giang, Pha Tho, Ha Ty, Quang Binh, Dak Lik. Cay Sua do 1a ciy gb quy co gia tri kinh té cao,
c6 trong danh muc sach Do Viét Nam (2007), phan hang ¢ mirc nguy cap (EN). Hién nay loai
nay dang trong tinh trang bi khai thic qua murc [8]. C4c nghién ctru vé thanh phan hoa hoc cua 13i
g0 loai Swa do (Dalbergia tonkinensis Prain) da phat hién sy phong phu cic hop chat véi nhiéu
dang khung flavane, flavone, coumarin, chalcone, aurone, pterocarpanoid,... [9]. Trong bai bao
nay, lan dau tién chang t6i thong bao két qua vé& qua trinh phan Iap va xac dinh cau trac coa hai
hop chit bao gdm mot hop chat khung isoflavone va mot hop chat khung pterocarpan phan 1ap tir
giac gb loai Sua (Dalbergia tonkinensis Prain) bing phuong phap cong huong tir hat nhan
(NMR).

2. Noi dung va phwong phap nghién ciru
2.1. Déi twgng nghién ciru

Céy Sua do (Dalbergia tonkinensis Prain) thu ¢ Dak Lik.
B phan nghién ctru: Phan giac go (khong phai 161 do).

2.2. Phwong phdp nghién ciru
Sir dung cac phuong phap nghién ciru thuc nghiém bao gom:
2.2.1. Thiét bi va dung cu

Phé cong huong tir hat nhan duoc ghi trén may Bruker Avance 500 MHz tai Vién Hod hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam va TMS duoc st dung 1am chat noi chuan.

Sac ky 16p mong (TLC) duoc thuc hién trén ban mong Silica gel Merck 60 Fzss. Sic ky cot
duoc thuc hién trén chat hap phu 1a Silica gel (Merck) ¢& hat 0,040 - 0,063 mm (Merck) va cot
sic ky (Merck), dén UV hai chum tia & cac budc song 254 nm va 365 nm.

2.2.2. Hoa chat

Céc hoéa chat s dung trong thi nghiém déu dam béo do tinh khiét bao gom céc dung moi
methanql, chloroform, acetone, ethyl acetate, nuéce cat. ) N )
Thuoc thir H2S04 (10%), FeCls/HCI dung dé phat hién cac hop chat phenol va dan xuat.

2.2.3. Chiét va phan ldp

Phan giac gd (khdng phai 15i do) cua cay Swa do (Dalbergia tonkinensis) (3,2 kg) dem phoi
kho, nghién nho dwoc ngam chiét voi methanol ¢ nhiét d6 phong sau d6 dem loc va co quay thu
duoc can methanol (50,4 g). Tiép tuc chiét phan bd lan luot bang cac dung moi c6 do phan cuc
tang dan nhu: n-hexane, chloroform, ethyl acetate va nudc thu dugc céc can chiét twong Gng lan
luot la can n-hexane (6,5 g), chloroform (14,8 g), ethyl acetate (6,1 g) va cén nudc (2,7 g).

Can chiét chloroform (10,8 g, MC) duoc sic ki cot véi silicagel Merck (loai 200 —350 mesh)
vai hé dung méi gradient chloroform/ethyl acetate (5/1-1/1) thu dugc 7 phan doan tir (C1-Cy).

Phan doan Cs (350,8 mg) duoc tiép tuc phan tach trén cot véi hé dung mdi chloroform/ethyl
acetate (5/1-5/4) thu dugc 4 phan doan duoc Ky hiéu tir (Cs1-Cs4). Phan doan Css (120,5 mg)
duoc sic ki cot véi hé chloroform/methanol (6/1-1/1) thu dwoc 10 mg hop chét (1).
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Phan doan Cs (103.2 mg) duoc chiét tach trén cot sic ky voi cht hap phu Silicagel pha
thuong va rua giai bai hé dung moi chloroform/ethyl acetate (5/2-5/5) duoc 8 mg hop chat (2).

3. Két qua va thao luan
3.1. Két qud di# liéu phé

Dit kién phd cua cac hop chat thu duge duéi day:

Daidzein (1): Bot mau vang, nhiét d6 ndng chay 312,5°C-321,3°C; (CisH1002, M = 222), *H-
NMR (500 MHz, DMSO), 5 (ppm): 8,28 (1H, s, H-2), 7,96 (1H, d, J=8,5 Hz, H-5), 6,93 (dd,
J=9,0, J=2,5 Hz, H-6), 6,85 (1H, d, J=2,0 Hz, H-8), 7,37, (2H, dd, J=6,5, J=2,0 Hz, H-2', H-6"),
6,81 (2H, m, J=6,5, J=2,0 Hz, H-3', H-5), 7-OH (10,76, 1H, s), 4-OH (9,50, 1H, s);

BBC-NMR (125 MHz, DMSO), § (ppm): 174,6 (s, C-4), 162,4 (s, C-7), 157,1 (s, C-4'), 157,4
(s, C-8a); 152,7 (d, C-2), 130,0 (d, C-2', C-6'), 127,2 (d, C-5), 123,4 (s, C-3), 122,5 (s, C-1),
116,6 (s, C-4a), 114,9 (d, C-6), 115,1 (d, C-3', C-5), 102,1 (d, C-8).

Medicarpin (2): Dang bot tring, [a]o: +290,40, do trong CDsOD, nhiét d6 néng chay 125,6°C-
127,8°C, (C16H1604, M = 240), *H-NMR (500 MHz, CD3;0D), 6 (ppm): 7,27 (1H, d, J=8,5 Hz; H-
1), 7,12 (1H, d, J=8,0 Hz, H-7), 6,51 (1H, dd, J=2,5, J=8,0 Hz, H-2), 6,42 (1H, dd, J=2,0, J=8,0
Hz, H-8), 6,37 (1H, d, J=2,5 Hz, H-10), 6,33 (1H, d, J=2,5 Hz; H-4), 5,41 (1H, t, J=7,0 Hz, H-
11a), 3,47 (1H, dd, J=2,5, J=10,5 Hz, H-6a), 3,71 (3H, s, 9-OCHs), 4,17 (1H, dd, J=2,5, J=10,5
Hz, H-6), 3,51 (1H, t, J=10,5 H-6).

13C-NMR (125 MHz, CD:0D), & (ppm): 162,5 (s, C-3), 161,9 (s, C-4a), 160,0 (s, C-9), 158,0 (s,
C-10a), 133,2 (d, C-1), 125,9 (d, C-7), 120,8 (s, C-6b), 112,9 (s, C-11b), 110,7 (d, C-2), 107,2 (d, C-
8), 104,1 (d, C-4), 97,6 (d, C-10), 80,0 (d, C-11a), 67,5 (t, C-6), 55,9 (g, 9- OCHs), 40,8 (d, C-6a).

3.2. Bién lugn xdc dinh cdu tric héa hoc

Hop chét (1) dwoc phan lap dudi dang bot mau vang, tan tét trong DMSO. Phé *H-NMR cuaa
hop chit (1) xut hién tin hiéu cong huong dic trung cho mot isoflavone véi hé spin ABX tai [8n
7,96 (1H, d, 8,5 Hz, H-5), 8 6,93 (1H, dd, 9,0, 2,5 Hz, H-6) va 51 6,85 (1H, d, 2,0 Hz)] thudc vé
vong A. Vong B dugc dac trung boi hé spin AA'BB' [61 7,37 (2H, dd, 6,5, 2,0 Hz, H-2', H-6") va
dw 6,81 (2H, m, 6,5, 2,0 Hz, H-3', H-5"]. H¢ vong C dugc nhan biét nho tin hiéu singlet cua
nhom oxymethin cau ndi tai 8y 8,28 (1H, s, H-2).

Phé BC-NMR két hop véi phd DEPT chitng minh phan tir ¢6 15 tin hiéu cua nguyén tir
carbon, bao gom 1 tin hiéu caa carbon nhém carbonyl tai [8c 174,6 (s, C-4), 4 tin hiéu cua carbon
nhém metin thom d6i xang dang vach chap [6¢130,0 (d, C-2', C-6") va 8¢ 115,1 (d, C-3', C-5'] cling
véi tin hiéu carbon cua 3 nhém metin thom khac tai [6¢c 127,2 (s, C-5), 6¢ 114,9 (d, C-6) va 8¢ 102,1
(d, C-8)]. Quan sét ky trén phd 13C-NMR va DEPT thdy tin hiéu ciia 5 nguyén tir carbon vong thom
trong khoang 8c 116,6-162,4 ppm. Cudi cting 1a 1 tin hiéu didc trung cua carbon oxyolefin cau néi tai
8¢ 152,7 (d, C-2) vai do dich chuyén héa hoc nam vé phia truong cao.

Phan tich cac dir kién pho *H-NMR, *C-NMR, DEPT, dong thoi két hop ddi chuang véi tai
lieu tham khao [9]. Hop chét (1) duogc xac dinh la daidzein. Hop chat nay da dugc phan lap tir 16i
gd loai Dalbergia ecastaphyllum [10]. Tuy nhién, lan dau tién duoc tim thay tir giac g6 loai Sua
do (Dalbergia tokinensis Prain).

Hop chat (2) thu dugc dudi dang bot tring. Pho cong huong tir hat nhan *H két hop véi 3C-
NMR va DEPT xac dinh gia thiét vé mot hop chat thudc 16p chét pterocarpanoid phytoalexin, 1a
dan xuat cua isoflavonoid véi bd khung Benzo-pyrano-furano-benzene.

Két hop pho C-NMR va DEPT thiy xuat hién 16 tin hiéu twong Gng véi sé nguyén tir
carbon trong phan tir, trong d6 bao gdm tin hiéu cia 1 nhém methoxy tai 5c 55,9 (9-OCHs), 1
nhém oxymethylen tai 8¢ 67,5 (C-6), 1 tin hiéu ctia nhém oxymethine 8¢ tai 80,0 (C-11a), 6 tin
hiéu carbon cua nhém methine hé vong thom va 1 tin hiéu carbon methine CH b&o hoa nam trong
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ving truong cao tai 3¢ 40,8 (C-6a) cling véi 4 tin hiéu nguyén tir carbon thom lién két vai oxy va
2 tin hiéu nguyén tir carbon thom khéng lién két hydro.

Trén phd *H-NMR, xuét hién tin hiéu carbon ciia nhém methoxy (9-OCHs) lién két truc tiép
véi nhan thom dac trung voi tin hiéu singlet tai 84 3,71ppm. Tin hiéu cua 2 proton methylen
multiple tai H-6 (3x 4,17 va 3,51) trong phd *H-NMR tao vong pyran lién két truc tiép véi di to
oxy. Hai tin hiéu nam trong ving truong thap dang doublet H-1 tai (8n 7,27, d, 8,5 Hz) va H-4
(516,33, d, J = 2,5 Hz) va 1 tin hidu doublet-doublet H-2 (516,51, dd, J = 8,5, 2,5 Hz) cAu thanh
nén vong benzo (hé vong chromene). Tuong tu, proton dang doublet - doublet H-8 (61 6,42, dd, J
= 8,0, 2,0 Hz), cap proton doublet H-7 tai (6n 7,12, d, J = 8,0 Hz) va H-10 (6 6,37,d,J =25
Hz) chang minh sy tn tai caa mot vong benzo khéc (hé vong benzofuran). Ké tiép 1a hai tin hiéu
proton dang doublet-doublet H-6a (6w 3,47, dd, J = 10,5, 6,0, 2,5 Hz) va triplet H-11a (61 5,41, t,
J = 7,0 Hz) thudc vé mot lign két chung gitra hai di vong pyran va furan. Ngoai ra, cap nguyén tir
cachon bit d6i C-6a, 11a véi hang sb tach J = 6,5 Hz va [a]o = +290,4° x4c dinh tinh chat 1ap thé
Vv6i cau hinh tuyét d6i dang R va dong phan hinh hoc dang cis. Do vay, chung t6i xac dinh day 1a
hop chit (+)-(6aR, 11aR)-cis-3-hydroxy-9-methoxypterocarpan (medicarpin). Hop chat nay duoc
phan lap tur 16i go loai Dalbergiacongestiflora Pittier, Dalbergia odorifera [11], [12] va cling da
dugc tim thay trong 16i g6 do cua cdy Sua. CAu tric héa hoc cua cac hop chat (1) va (2) duoc
trinh bay & hinh 1. C4c s6 liéu so sanh phd caa cac hop chét nay véi cac tai liéu tham khao duoc
trinh bay ¢ bang 1 va bang 2.

HO 8a_QO

1 @)
Hinh 1. Cdu tric héa hoc cé&c hop chat 1-2
Bang 1. Dif liéu phé NMR cua (1) véi tai liu tham khdo [9]

Vi tri (DMSO) Daizein (DMSO)
i o1 (ppm) dc (ppm)  dc (ppm) dn (ppm)
1 - - - -
2 8,28 (1H; s) 152,7 152,8 8,29 (1H; s)
3 - 123,4 123,5 -
4 - 174,6 174,1 -
4a - 116,6 116,6 -
5 7,96 (1H; d; J =8,5 Hz) 127,2 127,3 7,96 (1H; d; J =8,7 Hz)
6 6,93 (1H; dd; J =9,0; J =2,5 Hz) 1149 114,1 6,93 (1H; dd; J =8,7, J =2,2 Hz)
7-OH 10,76 (1H, s) 162,4 162,5 10,77 (1H, s)
8 6,85 (1H; d; J =2,0 Hz) 102,1 102,8 6,85 (1H; d; J =2,2 Hz)
8a - 157,4 157,4 -
1 - 122,5 122,5 -
2,6 7,37 (2H; dd; J =6,5; J =2,0 Hz) 130,0 130,1 7,37 (2H; m)
3,5 6,81; 2H; m; J =6,5; J =2,0 Hz 115,1 115,1 6,8;2H; m
4'-OH 9,50; 1H; s 157,1 157,2 9,51; 1H; s
Bang 2. Dir liéu pho NMR cua (2) vai tai liéu tham khdo [11]
Vi tri (2) CDsOD Medicarpin CD;OD

i o1 (Ppm) oc(ppm)  &c(ppm) dn (ppm)

1 7,27 (d; J=8,5 Hz) 133,2,d 132,2 7,37 (d; J=8,5 Hz)

2 6,51 (dd; J =2,5; J =8,5 Hz) 110,7,d 109,8 6,54 (dd; J =8,5; J = 2,5 Hz)
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Vi (2) CD;0D Medicarpin CDsOD
’ o (ppm) dc (ppm) dc (ppm) ox (ppm)
3 i 162,5, s 161,0 ;
3-OH i i i 5,52 (s)
4 6,33 (d; J=2,5 Hz) 104,1, d 1036 6,40 (d; J= 2,5 H?)
4a i 1619, s 160.6 i
5 - - - -
3,51 (t; J =10,5 Hz) 3,62 (t; 1 =11 Hz)
6 4,17 (dd: 10,5; 2,5, Hz) 67,51 665 422 (ddd: 11,0: 5,0; 0,5 Hz)
3,47 (ddd; 1 =2,5; 1 =6,0; J 352 (ddd; J=11,0; J =65 J
6a Ry 408, d 39,4 5ot
6b i 1208, s 119,1 i
7 7,12 (d: 1 =8,0 Hz) 1259, d 124.8 7,12 (d: 3=9,0 Hz)
8 6,42 (dd: J =8,0; 1 =2,0 Hz) 1072, d 1064 6,46 (dd: J =9,0; 1 =2,0 H?)
9 i 160.0, s 157.0 i
9-OCH; 371 (s) 55,9, q 55,5 3.70 (s)
10 6,37 (d; J=2,5 Hz) 97.6, d 96,9 6,45 (s)
10a i 158,0, s 156,6 )
11 i : ) :
11a 5,41 (d; J=7,0 Hz) 80,0, d 78,5 5,48 (d; J = 6,5 H2)
11b i 1129, s 1126 ]

4. Két luan

Tir cao chiét chloroform cua phan giac go cay Sua do (Dalbergia tokinensis Prain) thu &
Dik Lik. Két hop cac phuong phap sic ki voi hé dung moi phu hop, hai hop chét dang khung
isoflavone (daidzein) va khung pterocarpan (medicarpin) lan dau tién dwoc phan lap. Cau
triic héa hoc caa hop chét nay duoc xac dinh biang phuong phap phd cong huang tir hat nhan,
ddng thai két hop so sanh véi cac tai liéu tham khao.
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