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Abstract

Three  pterocarpan-type  flavonoids:  3-hydroxy-8,9-methylenedioxypterocarpan (1),  3,8-dihydroxy-9-
methoxypterocarpan (2), and 3-hydroxy-9-methoxypterocarpan (3) were isolated from the ethyl acetate extract of
heartwood of the Dalbergia oliveri by various chromatographic experiments. Their structures were elucidated using 1D,
2D NMR spectroscopic methods and in comparison with the literature values. This is the first report of compounds 2

and 3 from D. oliveri.
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1. MO DAU

Chi Tréic (Dalbergia L.) & Viét Nam c6 khoang
27 loai, trong d6 nhiéu loai trong chi duogc sir dung
lam thudc chita cac bénh vé tiéu hoa, ho suyén,
xuong khép va mun nhot [1-3]. Cdy cam laico tén
khoa hoc la Dalbergia oliveri Gamble ex Prain,
thudc chi Tréic (Dalbergia L.) ho Dau (Fabaceae).
Cay thuong moc ¢ noi am ven song sudi, noi dat
turong d6i bang hay moc rai rac hodc thanh dam nho
trong rung ram nhiét déi. O Viét Nam, cdy moc tu
nhién trong cac tinh phia nam nhu Gia Lai, Kon
Tum, DakLik, Pong Nai, Tay Ninh... va con phan
b6 & Mianma, Thai Lan, Lao, Campuchia [1, 2]. Cay
dugc phan hang ¢ muc nguy cép (EN Ala,c,d) [2].
Thanh phan héa hoc cua cdy cam lai da dugc cac
nha khoa hoc nudc ngoai quan tdm nghién ctru.
Nhimng nghién ctru cho thiy cdm lai chira cac hoat
chat nhu isoflavonoid va neoflavonoid [5]. Tuy
nhién, hién nay & trong nudc co rit it cong trinh
nghién ctru vé thanh phén hoa hoc ciia cay Cam lai.
Bai bao nay thong bao két qua phén lap va xac dinh
cAu tric cia ba hop chat dang khung pterocarpan tir
dich chiét etyl axetat ctia cay D. oliveri.

2. THUC NGHIEM

2.1. Miu thye vat

Go cay D. oliveri dugc thu hai tai Vuon Quéc
Gia Yok Pon vao thang 4/2012 va dugc luu mau tai
Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam. Tén khoa hoc
dugc PGS. TS. Tran Huy Thai giam dinh. Mau tiéu
ban luu tai Vién Sinh thai va Tai nguyén sinh vit.

2.2. Héa chit thiét bi

Sdc ky I6p mong (TLC): Thuc hién trén ban
mong trang san DC-Alufolien 60 F254 (Merck
1,05715), RP18 F254s (Merck); phat hién chit bang
dén tir ngoai (254 nm va 368 nm) hodc ding thude
thir H,SO4 10%.

Sdc ky ¢ét (CC): Puge tién hanh véi chat hip
phu 1a silica gel pha thuong (0,040-0,063 mm)and
silica gel pha dao ODS hoic YMC (30-50 pm,
Fulisilisa Chemical Ltd.).

Phé cdng hwong tir hat nhan (NMR): Po trén
may Bruker AM500 ctia Vién Hoéa hoc, Vién Han
1am Khoa hoc va Céng nghé Viét Nam.

2.3. Phin lap cac chit

G& D. oliveridugc siy khé & 50 °C va nghién
thanh bot (3,5 kg) sau d6 dwoc ngdm chiét véi
metanol ba lan, sau d6 g0p céc dich chiét lai cét loai
dung moéi dudi ap suit thap thu dwoc 245 g cin chiét
metanol. Can chiét nay dugc hoa tan vao 2 lit nudc
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cat 10i bo sung cloroform, lic déu dé phéan 16p qua
dém (3 1an). Cat loai cloroform thu duoc phan doan
cloroform (100 g). Phan nudc con lai tiép tuc duge
chiét véi etyl axetat (qua dém, 3 lan). Cét loai
etylaxetat thu dugc phan doan etyl axetat (70 g).

Cian chiét etyl axetat (70 g) duoc phan tach
thanh nim phan doan DO1-DO5 trén cot sic ky
silica gel pha thuong voi hé dung mdi rira giai
gradient hexan/etyl axetat (50/1—1/1, v/v). Phan
doan DO4 (2 g) tiép tuc dugc phan tach thanh 4
phan doan nho hon (DO4A-DO4D) trén cot sic ky
silica gel pha thuong vo6i hé dung moéi roa gidi
clorofoc/axeton (15/1, v/v). Hop chit 1 (10 mg) thu
duoc sau khi tinh ché phan doan DO4A trén cot sdc
ky silica gel pha thuong su dung hé¢ dung méi rira
giai hexan/etyl axetat (4/1, v/v).

Phan doan DO5 dugc phan tach thanh ba phan
doan nho DO5A-DO5C bang sic ky cot silicagel
pha dédo voi hé dung moi rira giai axeton/nude (1/1,
v/v). Hop chat 2 (8 mg) va 3 (12 mg) thu dugc sau
khi tinh ché phan doan DOSA bing cot sic ky
sephadex st dung hé dung moéi rua giai
metanol/nudce (1/1, v/v).

3-Hydroxy-8,9- methylenedloxypterocarpan
(1): Chat bot mau tring; Cong thirc phan tu
CieH1205s (M = 284); 'H-NMR va C-NMR, xem
bang 1.

3,8-dihydroxy-9-metoxipterocarpan (2): Chat
rin mau tréng; Cong thtrc phéan tor C;sH;405, (M =
286); '"H-NMR va “C-NMR: xem bang 1.

3-hydroxy-9-metoxipterocarpan (3): Chét bot
mau tring; Cong thirc phan tir C,¢H,4,04, (M = 270);
'H-NMR va “C-NMR: xem bang 1.

3.KET QUA VA THAO LUAN

Hop chét 1 duogc phan lap dudi dang bdt, mau
trang. Pho proton 'H-NMR ctia 1 xuét hién tin hiéu
ctiia mot hé tuong tac spin ABX dy 7,25 (d, /= 8,0
Hz), 6,50 (dd, J=2,0; 8,0 Hz), va 6,32 (d, J=2,0

Hz); hai tin hiéu khac ctia hydro thom tai dy 6,76 (s),
6,36 (s), tin hi¢u ciia nhom dioximetylen tai oy 5,85
(2H). Céc phan tich trén phd *C-NMR, DEPT, va
HSQC cho thiy 1 ¢6 16 nguyén tir cacbon bao gdm
mot nhom dioximetylen (3y 5,85/6¢ 102,44), mot
nhom oximetylen (6y 3,53 va 4,18/5¢ 67,39), mot
nhom oximetin (dy 5,40/0¢ 79,98), mdt nhom metin
(On 3,42/8¢ 41,49), va 12 tin hi€u cta cacbon olefin.
Nhirng dit kién phd NMR cho thay ciu trac cia 1
thuoc dang khung pterocarpan [4]. Tiép d6, vi tri cac
nhom thé trong 1 ciing duoc xac dinh dwa trén phan
tich phd 2 chidu HMBC (hinh 2). Cap tin hiéu tuong
tac HMBC gitra H-11a (8y 5,40) va C-1 (8¢ 133,07),
gitta H-1 (dy 7,25) va C-11a (8¢ 79,98)

Phan Van Kiém va cong sy

1 R'R*=0CH,0
2  R'=0H,R?*=0OMe

3 R'=H,R*=0Me
Hinh I: Chu trac hoa hoc cua 1-3

cung voi tin hi€u douplet ctia H-1 (Jy.1n = 8,0 Hz)
cho tha"iy vong A cua 1 bi thé tai vi tri C-3 dé hinh
thanh hé twong tac spin ABX va hai tin hiéu cua
hydro thom con lai thuéc vong D. Pdng thoi dang
singlet ctia hai tin hi¢u nay ciing cho thdy vong D bi
thé tai vi tri C-8 va C-9. Twong tac HMBC giita
hydro ctia nhom dioximetylen (dy 5,85) vdi C-8 (8¢
143,04) va C-9 (8¢ 149,37) ching té6 nhom
dioximetylen lién két voi C-8 va C-9. Cau hinh
twong ddi cuia H-6a/H-11a ciing duoc xac dinh 14 cis
dua trén do 16n cia hé'mg sb tuong tac Jy_am-11a = 7,0
Hz (cho théy goc nhi dién tao thanh béi H-6a, C-6a,
C-11a, H-11a gan bang 0°) [4]. T nhiing dir kién
pho trén két hop so sanh voi s liéu phd cua hop
chat 3-hydroxy-8,9-dioximetylen-pterocarpan  [4]
(bang 1) cho phép khang dinh 1 1a 3-hydroxy-8,9-
methylenedioxypterocarpan (hay maackiain) mot
hop chét da duoc phén 1ap tur cay D. oliveri.

Su tuwong dong ve cac dir kién pho 1 chiéu cua 2
so voi 1 cho thdy chat 2 ciing c6 cdu trac ciia mot
pterocarpan. Vé&i vong A bi thé tai vi tri C-3 tao
thanh hé tuong tac spin ABX voi cac tin hi¢u déac
trung H-1(64 7,29, d, J = 8,5 Hz), H-2 (84 6,51, dd,
J=12,5;8,5Hz), va H-4 (64 6,32, d, J = 2,5 Hz). Hai
tin hi€u singlet cua H-7 (3y 6,80) va H-10 (0y 6,50)
cho thay vong D bi thé tai vi tri C-8 va C-9. Tuy
nhién, khac v6i 1 sy xuit hién tin hiéu ciua mot
nhoém metoxi va su V:fmg mat cua tin hiéu cua nhom
dioximetylen nhan dugc trén phé 'H- va "C-NMR
cho thdy nhém dioximetylen & 1 duoc thay thé bang
mot nhom metoxi ¢ 2. Vi tri nhdm metoxi cling
duoc xéac dinh lién két vi C-9 nho tuong tac HMBC
(hinh 2) v6i cuong d6 manh nhan dugc gitta H-7 (8y
6,80) voi C-9 (6¢ 149,54) va gifxa proton cia nhom
OMe (8} 3,82) véi C-9. Hang s6 tuong tac spin-spin
Ju6an-112 = 7,0 Hz cling cho thay cau hinh tuong déi
cua H-6a/H-11a c6 dang cis [4, 5]. Cac dit kién phd
NMR cua 2 hoan toan phu hop véi cac dir kién phd
twong ung cua hop chét 3,8-dihydroxy-9- -metoxi-
pterocarpan di duoc cong bd [5]. Nhu vay, ciu tric
hoa hoc cta chét 2 dugc xac dinh 1a 3.8- dihydroxy-9-
metoxipterocarpan, mot hop chat dwoc phan lap lan
dAu tién tr cay D. oliveri.
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Cdc hop chat pterocarpan phan ldp...

Bdng 1: Dit kién pho NMR ciia 1-3

1 2 3
¢ 3™ 3™ (J, Hz) 8P 8™ (J, Hz ) 3P 8™ (J, Hz )
1 133,07 | 7,25 (d, 8,0) 133,13 | 7,29 (d, 8,5) 133,15 | 7,31 (d, 8,5)
2 110,68 | 6,50 (dd, 2,0,8,0) | 110,69 | 6,51 (dd,2,5,8,5)| 110,77 | 6,51 (dd, 2.5, 8,5)
3 159,98 | - 159,98 | - 160,16 | -
4 104,08 | 6,32 (d, 2,0) 104,09 | 6,32 (d, 2,5) 104,13 | 6,33 (d, 2,5)
4a 157,96 | - 158,00 | - 158,08 | -
67,39 | 3,53 (t, 11,0) 67,52 | 3,56 (t, 11,0) 67,58 | 4,23 (dd, 3,0, 9,5)
6 4,18 (dd, 5,0, 422 (dd, 5,0, 3,54"
11,0) 11,0)
6a 41,49 | 3,42 (m) 41,64 | 3,48 (m) 40,94 | 3,54
6b 119,73 | - 119,48 | - 120,88 | -
105,89 | 6,76 (s) 112,48 | 6,80 (s) 125,94 | 7,18 (d, 8,0)
8 143,04 | - 141,65 | - 107,27 | 6,45 (dd, 2,5, 8,0)
9 14937 | - 149,54 | - 162,63 | -
10 9421 | 6,36(s) 96,33 | 6,50 (s) 97,60 | 6,40 (d,2,5)
10a 155,46 | - 154,07 | - 162,05 | -
11a 79,98 | 5,40 (d, 7,0) 79,59 | 5,42 (d, 7,0 80,12 | 5,48(d, 6,5)
11b 112,89 | - 113,14 |- 112,91 |-
OCH,O | 102,44 |[5,85(d,13,5)
9-OCH; - - 56,69 | 3,82(s) 55,93 3,76 (s)

Po trong “CD;0D, *125 MHz, 500 MHz, “Cc tin hiéu bi chdng chap.

Hinh 2: Cac tuong tic HMBC chu yéu cua 1- 3

Hop chit 3 phan lap dugc dudi dang bot, mau
trang. Cac cdp tin hiéu cong huong quan sat duoc
trén phd 'H- va *C-NMR cua 3 bao gdom 8y 5,48 (H-
11a) d¢ 80,12 (C-11a); dy 4,23 3,54 (Hy-6) d¢ 67,58
(C-6); va dy 3,54 (H-6a) 3¢ 40,94 (C-6a) cho thiy
hop chét 3 ciing c6 khung pterocarpan. Hai hé tin
twong tac thudc hé tuwong tac spin ABX [dy 7,31 (d,
8,9), 6,51 (dd, 2,5; 8,5), 6,33 (d, 2,5); va oy 7,18 (d,
8,0), 6,45 (dd, 2,5; 8,0), 6,40 (d, 2,5)] quan sét thay
trén phd "H-NMR chi ra rang ca vong A va vong D
déu chira mot nhom thé dé tao thanh hé ABX. Cap
tin hi€u cong hudng tai 6y 3,76 (s) va d¢ 55,93 cho
théy su ¢6 mat cia mot nhom metoxi. Tiép do, vi tri
cac nhom thé trén vong A va D ciing duoc xac dinh
dua trén phan tich cac twong tac nhan dugc trén phd
hai chiéu HMBC (hinh 2). Proton H-1 (7,31 d, J =
8,5 Hz) tuong tac HMBC véi C-11a (¢ 80,12) va C-
3 (8¢ 160,16) cho thdy nhom hydroxyl thé tai vi tri

C-3 cua vong A. Tuong tu, proton H-7 (7,18 d, J =
8,0 Hz) tuong tac HMBC vai C-6a (6¢ 40,94) va C-9
(0c 162,63) vaproton cua nhom metoxi (g 3,76)
twong tac voi C-9 cho phép xac dinh nhom metoxi
thé tai vi tri C-9 ctia vong D. Cau hinh twong dbi caa
H-6a/H-11a ciing duoc xac dinh 1 cis qua hing sb
tuong tac Jy.sun-11a = 6,5 Hz [4, 5]. Hon nira cac dir
kién phd 'H va ®C-NMR ctia 3 hoan toan phu hop
v6i cac dir kién phd tuong tmg da duoc cong bd cua
hop chét 3-hydroxy-9-metoxipterocarpan [5]. Nhu
vay cAu trac hoa hoc cua chit 3 duge xac dinh la 3-
hydroxy-9-metoxipterocarpan, mot hop chat duogc
phan 1ap 1an dau tién tir cay D. oliveri.

Loi cam on: Cong trinh duoc hé tro tir dé tai cuia
Vién Han lam Khoa hoc va Cong nghé Viét Nam,
theo huong Pa dang sinh hoc va cdc chdt cé hoat
tinh sinh hoc.
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