TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 56.2021

PHAN LAP VA XAC PINH CAU TRUC MQT SO HQP CHAT TU
CAY HOANG LAN HOA TRANG (C. ODORATA)
O THANH HOA VIET NAM

Lé Thi Nhrr Quynh?, Ngb Xuén Luwong!, Nguy&n Thi Ngoc Vinh!, Pham Minh Quén?®
TOM TAT

Tur dich chiét metanol cua ld cdy hoang lan hoa trdng dwoc thu hdi tai Thanh héa
bang cdc phiong phdp sdac ky va két hop cdc phwong phdp phé, da xdc dinh duwoc cdu tric
04 hop chat: Stigmasterol; 64-hydroxy-24-etylcholesta-4-en-3-on; kaempferol 3-O-{4-D-
apiofuranosyl-(1—-2)-[ a-L-rhamnopyranosyl-(1—6)-4-D-glucopyranosit va 2, 3, 8-tri-
metoxy axit ellagic , trong dé hop chdt kaempferol 3-0-{-D-apiofuranosyl-(1—2)-[ a-L-
rhamnopyranosyl-(1—6)-4-D-glucopyranosit lan dau tién dwoc tach ra tir cdy nay.

Tir khoa: Hodng lan hoa trang, kaempferol.

1. PAT VAN BE

Cay Hoang lan hoa tring hay Ngoc lan tay, (Cananga odorata, C. odorata), 1a mot loai
cdy than gd trong Chi Cong chiia (Cananga). Loai cdy nay c¢6 thé c¢6 d6 cao trung binh khoang
12 m, phat trién tdi da khi duoc tréng tai noi c¢6 nhiéu néng, va no ua thich cac loai dat chua
tai khu vuc nguon géc cta no 1a cac rimg mua. Vo cdy mau xam trang; nhanh ngang hay thong,
mang 14 song dinh, khong 1ong. L4 ctia n6 dai, tron va bong loang. Hoa c6 mau tring, quin
nhur sao bién, va c6 tinh dau c6 mui thom rat manh, né tir thang 11 dén thang 12. Mdi hoa cho
ra mot chum qua, mdi chum qua chira 10 - 12 hat, gidng nhu hat na [1]. Tinh dau thom cia
cay duogc sir dung trong san xuit nude hoa va dod gia vi. Vo cay, 1a va ré caa mot sb loai duoc
sir dung trong y hoc dan gian chita bénh nhiém tring, bénh ho, bénh gan, bénh vang da do gan,
bénh tiéu chay... Cac nghién ctru dugc ly da tim thay kha ning khang nam, khang khudn va
dac biét la kha nang str dung trong hoa hoc tri liéu cua maot s6 thanh phﬁn hda hoc cua 14 va vo
ciy [2]. Mic du cac cdy ho Na (Annonaceae) co gia tri kinh té cao cling nhu ¢6 cac hoat tinh
sinh hoc quy dugc st dung rong rii trong dan gian, song viéc nghién ctru vé thanh phan hoa
hoc ctia n6 chua dugc tién hanh nhiéu & Viét Nam. Buckingham J. (2005) da xac dinh dy cac
hop chit acetogenin da duoc tach tir 2 chi ciia ho Na (Annonaceae) 1a Annona va Rollinia,
trong d6 c6 24 chat méi. Phan Ién cac acetogenin gom mot hoac hai vong tetrahydrofuran,
mat a, B-unsaturated-y-lacton hoac epoxit trong mach chinh véi cac nhom chirc nhu —OH, =0,
C=C va diol k& nhau trong mach dai [3]. Wu va cong su da tim thay 4 chat flavonoit va tat ca
chung déu 1a dan xuét cua glycosit: quercetin-3-O-rhamnosit, kaempferol-3-O-rhamnosit,
isorhamnetin-3-O-rhamnosit, tanarixetin-3-O- rhamnosit thu dugc tir 14 cua A. purpurea [4].

1 Khoa Khoa hoc Tw nhién, Truwong Pai hoc Hong Pirc; Email: quynhthilel2345@gmail.com
2 Vién hop chat t nhién - Vién Han Lam Khoa hoc va Cong nghé Viét Nam, Ha Noi
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2. THUC NGHIEM
2.1. Thiét bi

Diém chay duoc xac dinh trén kinh hién vi Boétius. Pho tir ngoai UV duoc ghi trén
may Agilent UV-VIS. Phé hong ngoai IR duge ghi trén may Bruker 270-30, dang vién nén
KBr. Phé khéi lugng EI-MS duge ghi trén may Agilent HP 5973. Phé khéi lugng ESI-MS
duoc ghi trén may Agilent 1200 Series LC-MSD Trap. Phd *H-NMR (500MHz), phd **C-
NMR (125MHz), DEPT va phd 2 chiéu HMBC, HSQC ghi trén may Bruker Vién Hoa hoc-
Vién Han 1am Khoa hoc va Cong nghé Viét Nam). Sic ky 16p mong duoc tién hanh trén ban
mong trang san silicagel 60F245 (Merck), hién hinh bang dén UV va hoi iot, séc ky cot trén
silica gel c& hat 230-400mesh (Merck). Cac dung méi ding dé ngam chiét mau thyc vat déu
dung loai tinh khiét (pure), khi ding cho céc loai sic ky 16p mong va sic ky cot sir dung loai
tinh khiét phan tich (PA). Dung méi dugc sir dung 1a: metanol (CHsOH), butanol (CsHgOH),
etylaxetat (CH3COOC;Hs), hexan, nudc ct.

2.2. Nguyén liéu thyc vat

L4 cua cay Hoang lan hoa tring duoc thu hai ¢ Truong Pai hoc Hong Buc, Thanh
Hoéa vao thang 5 ndm 2020. Tiéu ban cua loai nay da dugc TS DPau B4 Thin dinh danh va
lwu gitr mau tai khoa Khoa hoc Ty nhién, Truong Pai Hoc Hong Brc.

2.3. Phan lap cac hop chét

L4 ctia cdy hoang lan hoa tring (4,6 kg) dwoc phoi kho, nghién nho, ngdm bang dung
mdi metanol (10L) & nhiét d6 phong trong vong 20 ngay, thu hdi dich chiét cit va dung méi
thu dugc cao metanol (176g). Cao metanol duoc hoa tan trong nude va chiét phan bd véi
dung méi n hexan, etylaxetat cat thu hoi dung méi cac phan doan thu duoc: cao n hexan
(78g) , cao Etylaxetat (56g) va dich chiét nuéc.

Cao n hexan78 dugc tién hanh sic ky cot silica gel voi hé dung médi n hexan-clorofom
(100:0, 25:1, 15:1, 10:1, 7:1, 5:1) va hé dung moi n hexan : Etylaxetat (100:0, 6:1, 3:1, 2:1,
1:1) thu duoc 8 phan doan chinh (ki hidu tir N1 ¢én N8) mdi hé dung méi sir dung 100 ml,

Phan doan N1 (5,6 g) duoc tién hanh sic ky cot silica gel (200 gam, 60 x 5 cm) rira
giai bang hé dung méi nhexan: clorofom (100:0, 50:1, 50:2, 10:1, 4:1), thu hop chét sach (1)
(3mg). ,

Phan doan N3 (1,7 g) dugc sac ky cot silica gel (200 gam, 60%3,2 cm) dugc rira giai
bang hé dung moi nhexan: Etylaxetat (9:1, 6:1, 4:1, 1:1, mdi hé dung st dung 100ml) thu
duogc hop chat (2) (21 mg).

Cao etylaxetat dugc phan tich bang sic ky cot silicagel, dung moi giai hip 1a
cloroform : metanol (19 : 1-4 : 1) thu duoc 6 phin doan chinh. Phan doan E3 tinh ché lai
bang sic ky cot hé dung méi cloroform : etylaxetat (98 : 2) thu dwoc chét (3) c6 khdi
lwong132 mg. Phan doan E6 tinh ché lai bang sic ky cot hé dung méi cloroform : metanol
(19:1-4 : 1) thu dugc chét (4) c6 khéi lugng 12 mg.
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Hop chét 1. Tinh thé hinh kim, d.n.c: 155°-157°C. IR (KBr) vmax (cm™): 3400, 3025,
1410, 1250, 820, 690. Pho EI-MS m/z: 412 [M*] (7), 300 (7), 255 (11), 231 (4), 213 (8), 173
(7), 145 (20), 133 (20), 83 (49,3), 55 (100), 43 (90). *H-NMR (500MHz, CDCl3) (5 ppm) ;
B3C-NMR (125MHz, CDCls) (8 ppm)(bang 3.1).

Hop chit 2. Tinh thé hinh kim, d.n.c: 166-167°C. EI-MS m/z 428 [M]*. Phé *H-
NMR (500Hz CDCls) (8 ppm): 5,80 (1H, br s, H-4); 4,34 (1H, br s, H-6b); 1,38 (3H, s,
21-CHzs); 0,92 (3H, d, J=6,5 Hz, 26-CHs); 0,85 (3H, d, J=2,0 Hz, 19-CHj3); 0,82 (3H, d,
J=3,5 Hz, 29-CHs); 0,81 (3H, s, 61-CHs); 0,74 (3H, s, 18-CHa); Phd *C-NMR (125MHz,
CDCls) (8 ppm): 200,4 (C-3); 168,5 (C-5); 126,3 (C-4); 73,3 (C-6b); 56,1 (C-17); 55,9 (C-
14); 53,7 (C-9); 45,9 (C-24); 42,6 (C-13); 39,7 (C-12); 38,6 (C-7); 38,0 (C-10); 37,1 (C-
1); 36,1 (C-20); 34,3 (C-2); 34,0 (C-22); 29,8 (C-8); 29,2 (C-25); 28,2 (C-16); 26,2 (C-
23); 24,2 (C-15); 23,1 (C-28); 21,0 (C-11); 19,8 (C-26); 19,5 (C-19); 19,1 (C-27); 18,8
(C-21); 12,0 (C-18, C-29).

Hop chit 3. chit bot mau vang, d.n.c 174-175°C; ESI-MS: m/z 725 [M-H]*; *H-NMR
(500 MHz, CD30D) & (ppm): 6,15 (1H, d, J = 2 Hz, H-6), 6,31 (1H, d, J = 2 Hz, H-8), 6,90
(2H, d, J = 12 Hz, H-3', H-5"), 8,10 (2H, d, J = 9 Hz, H-2', H-6"), 1,16 (3H, d, J = 6,5 Hz,
rham-CHs), 4,53 (1H, s, rham H-1), 5,37 (1H, d, J = 7,5 Hz, glu H-1), 5,47 (1H,d, J=1,5
Hz, apio H-1).

3C-NMR (125 MHz, CD30D) & (ppm): xem bang 3.2

Hop chit 4. La chit bot mau vang, d.n.c 295-296°C; IRvmax<®'cm™: 3410 (OH), 3055,
2361, 1756; EI-MS: m/z 334 [M]*; *H-NMR (500 MHz, CDCls) & (ppm): 7,60 (1H, s, H-5),
7,53 (1H, s, H-57), 4,08 (3H, s, OCHa); 4,07(3H, s, OCHg), 4,00 (3H, s, OCHy).

B3C-NMR (125 MHz, CDCl3) & (ppm): xem bang 3.3.

3. KET QUA VA THAO LUAN

Dich chiét metanol tir 14 cia cay Hoang lan sau khi cat thu hdi dung méi, phan b6 1an
luot trong cac dung moi n hexan, etyl axetat va butanol. Cét loai dung moi thu duoc cac can
dich chiét tuong tng. Tir dich chiét n hexan va etyl axetat bang cac phuong phép sac ky cot
trén silicagel da phan 1ap duoc 04 hop chat 1a: 1, 2, 3, 4.

Hop chit 1. Hop chit (1) 1a tinh thé hinh kim khéng mau, d.n.c 155-157°C. Trén
phd EI-MS hop chét (1) cho thay pic ion phan tir m/z 412 [M]* twong tng Véi cong thic
phan tir CooHss0. Trén Pho IR, *H-NMR va *C-NMR cua hop chit (1) cho thay su c6 mit
ciia nhom hydroxyl gin véi C-3 twong tng voi cac tin hiéu Sna-3 3,28 ppm, 8¢-3 71,77 ppm
va Vmax=3400 cm™, ngoai ra con c6 tin hiéu ctia 3 proton thudc nhém metin cia 2 néi doi
khong lién hgp vai cac tin hiéu dac trung dn-6 5,35 ppm; SH-22 5,14 ppm va Sn-23 5,03 ppm.
So sanh cac s6 liéu pho caa hop chat (1) ching ta thay hoan toan phu hop véi hop chat
stigmasterol [5].
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Bang 1. S6 ligu phé *C-NMR cia hop chit (1)

Do chuyén
Cachon’ pept | dich hc’)ayhoc [5]
5 (ppm)
1 CH, | 37,28 37,3
2 CH, | 31,66 31,7
3 CH | 71,67 718
z CH, | 42,32 42,3
5 c 140,56 140,8
6 CH |12154 121,7
7 CH, |3L,7 31,0
8 CH | 3185 31,0
9 CH |501 51,3
10 |C 36,34 36,5
11 |CH, |208 21,1
12 |CH, |396 39,7
13 |C 42,12 42,3
14 |CH |5655 56,9
15 |CH, | 24,04 24,4
16 |CH, |282 28,9
17 |CH |558 56,0
18 |CHs |1255 11,9
19 |CHs |193 19,4
20 | CH | 40,33 40,5
21 | CHs | 20,79 20,2
22 |CH | 13572 1383
23 |CH | 13159 1293
24 |CH | 42,68 50,2

(1) Stigmasterol

Hop chit 2. Hop chit (2) két tinh hinh
kim, d.n.c 165-166°C . Trén phd khéi lwong cho
pic ion phan tir m/z 428 [M]* ¢6 thé khang dinh
cong thirc phan tir hop chét (2) 1a C29Hag0,. Trén
phd IR cua hop chat chi ra cac tin hiéu & tan sb
cuc dai 14 3570, 1675, 1640 cm™ day la dac trung
ctia nhom chirc hydroxyl va lién két d6i C=C
trong phan tir. Trén phd *H-NMR cho thay cac
tin hiéu cia cac proton gin véi ndi doi C=C tai
34 5,80 ppm va tin hiéu cua proton gan voi C-6
(6c6 73,3 ppm) day la cacbon c6 chira nhom
hydroxyl. Ngoai ra trén phd nay con xut hién 6
tin hiéu cia nhém metyl dac trung ¢ vung tir 0,74
- 1,38 ppm. Trén ph6 **C-NMR thay xuét hién tin
hiéu dac trung ciia nhom xeton tai dc3 200,4 ppm
va nhom metin cua cachon chura lién két doi tai 8c.
4 126,3 ppm. Trén céc sb liéu pho cia chat (2) va
so sanh véi cac sb liéu phé caa hop chit cac sd
licu phd cua hop chat 63-hydroxy-24-etylcholesta-
4-en-3-on trong tai liéu [6] két luan hop chit (2)
la 6B-hydroxy-24-etylcholesta-4-en-3-on.

OH

(2) 6B-hydroxy-24-etylcholesta-4-en-3-on

Hop chit 3. Két tinh chat bot mau vang, c6 d.n.c 173-174°C. Trén phd khdi luong
ESI-MS cua chat (3) cho pic ion m/s 725 [M-H]", tir ¢6 c6 thé chi ra hop chét (3) ¢6 khéi
luong phan tir 726 twong ng Véi cong thirc CapHagO1e. Trén phd cong huong tir hat nhan
'H-NMR thay cac tin hiéu cong huong tir chi ra cdu triic khung kaempferol. O ving truong

trung binh thi ¢6 cac tin hiéu cua cac proton vong thom (aglycol) ¢ 6 6,15 (1H, d, J =2 Hz,
H-6), 6,31 (1H, d, J = 2 Hz, H-8), 6,90 (2H, d, J = 12 Hz, H-3', H-5'), 8,10 (2H, d, J = 9 Hz,
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H-2', H-6"). Sy t6n tai cua 3 proton anomeric dugc khing dinh béi cac tin hiéu cong huong tir
tai 645,37 (1H, d, J =75 Hz, H-1"), 5,47 (1H,d, J=7,5Hz, H-17") va 4,53 (1H, s, H-1").
Hang sb tuong tac (J) cua cc proton anomeric khang dinh sy ¢6 mat cua hai don vi duong
dang S va mot don vi dudng dang o. Sy Xuét hién tin hiéu cong hudng tir cia mot nhom metyl
tai 81 1,16 (3H, d, J = 6,5Hz, H-6 ") cho biét sy co mit cua mot don vi dudng a-L-rhamnozo.
Trén ph6 **C-NMR cua chit 3 c6 cac tin hiéu cong huang tir ciia 32 cacbon. Tir cac phd DEPT
chi ra sy ¢6 mat cua 18 cacbon nhém metin, 3 nhém cacbon metylen, 1 nhém cacbon metyl
va 10 cacbon bac 4. Su xuét hién cau tric aglycol dang kaempferol dugc khang dinh béi cac
tin hiu cong huong tai & 158,7 (C-2), 134,6 (C-3), 180,2 (C-4), 162,9 (C-5), 101,1 (C-6),
179,2 (C-7), 95,6 (C-8), 158,1 (C-9), 104,7 (C-10), 123,1 (C-1), 132,2 (C-2 va C-6), 116,3
va 116,2(C-3 va C-5) va 161,4 (C- 4) [7, 8]. Trén phd tuong tac xa HMBC va HSQC cua
chit (3) da khing dinh thém mét 1an nita cac tin hiéu con lai thudc vé mot chudi oligosaccharit
g@)m ba don vi duong. Cac tin hiéu cong huong tai 6¢ 101,4, 80,8, 76,9, 70,6, 75,3, (5 x CH)
va 66,1 (CHa), hoan toan twong tng Véi cac gia tri & tir C- 1 dén C-6 ciia mot phén tir dudng
glucopyranozo, va cac tin hiéu 6c 110,8, 75,5, (2 x CH), 75,2, 67,1 (2 x CH) va 78,1 (C) hoan
toan twong tng voi mot phan tir dwong apiofuranozo; trong d6 tao thanh lién két glucosit tai C-
2" va C-1"; @ong thoi cuing céc tin hiéu treong thip cia cac tin hiéu tai 101,9, 72,3, 72,1, 73,9,
69,7 (5 x CH) va 17,9 (CHs) khang dinh sy c6 mit cia mot don vi duong rhamnopyranozo.
Phan duong L-rhamnopyranozo ndi véi phan duong glucopyranozo qua C1" - C6".

Bang 2. S6 liéu phdé NMR ciia hep chat (3)

c | pepr PO dich chuyén hoa hoc 3 CH 76,9 76,5
dc (ppm) | 8¢ (ppm) [7] 4 CH 70,6 69,7
2 C 158,7 156,4 5" CH 75,3 74,6
3 C 134,6 132,3 6 CH, | 66,1 66,2
4 C 180,2 177,4 Rha
5 C | 1629 161,1 17 | CH | 1019 | 1004
6 CH | 101,1 98,4 5 oh =23 =03
7 C 179,2 163,9 ! !
g ch 956 936 3" CH 72,1 69,9
9 C | 1581 156,4 4 | CH | 739 719
10 C 104,7 104,0 5 CH 69,7 68,1
1 C 123,1 120,9 6 CHs 17,9 17,5
2 CH | 1322 130,8 Api
3 CH | 1163 1152 17 CH | 1108 108,5
4 C 161,4 159,2 2" CH 75,5 76,3
G6|u CH | 1322 1308 4 | CH, | 752 73,9
1" | CH | 1014 98,7 > ch, | 6id 078
2" CH 80,8 82,1 & (Po ¢ 125 MHz trong CD30D), & (Po ¢

125 MHz trong CD30D)
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Sau khi phén tich chi tiét cac loai phd
ctia chét (3) va két hop véi so sanh sb
liéu phd & hai tai liéu [7], [ 8] két luan
chat (3) 1a kaempferol 3-O-{3-D-apiofu
ranosyl-(1—2)-[ a-L-rhamnopyranosy! -
(1—-6)]-#-D-glucopyranosit}. Day la
hop chat da dugc tim thdy 1an dau tién
"o on trong hat bong nam 2001 bdi Zhang va
(3) Kaempferol 3-O-{B-(D-apiofuranosyl-(1—2)- congsu [7]. Va ciing 1a 1an dau tién dugce
[a-L-rhamnopyranosyl-(1—6)]-B-D-glucopyranosit} tim théy tir cay nay.
Hop chit 4. La chat bot mau vang, c6 d.n.c 295-296°C. Trén phé khéi lugng (EI-MS)
cua hop chat (4) c6 pic ion m/z 334 [M]", c6 thé khiang dinh cong thirc phan tir cua (4)
1aC17H120s.
Trén phd cong huong tir hat nhan *H-NMR thiy xuét hién cac tin hiéu singlet & 8 7,60
(1H, s, H-5) va 7,53 (1H, s, H-5"). Cac tin hiéu cua 3 nhém metoxy ¢ 6 4,08 (3H, s, OCH3),
4,07 (3H, s, OCHs), 4,00 (3H,s, OCHs). Trén phé cong huong tir hat nhan **C-NMR va
DEPT cho ta thay tin hiéu ciia 17 cacbon trong dé: 3 cacbon metyl, 2 cacbon metin va 12
cachon bac 4.

Bing 3. S6 liéu pho *C-NMR ciia hgpchit (4)

L Do chuyen dich hoa hoc
Vitri C | DEPT 5C 5C" [12]
1 C 110,9 1112
2 C 141,1 141,0
4 C 152,3 152,6
3 c 140,1 140,2 (4) 2, 3, 8-tri-metoxy axit ellagic
5 CH 111,5 111,7 A s T 2 4

Qua phan tich cac so li€u pho cta hop chat

6 c 112,1 112,5 (4) v so sanh véi tai lidu [9], [10], c6 thé
7 C 157,9 158,33 két luan hop chét (4) duogc xéc dinh 1a axit
1 C 111,6 112,0 2, 3, 8-tri-metoxy ellagic. Pay 1a hop chét
2’ C 141,1 1415 duge phan lap tir mot sb loai cay khac nhau
3’ C 140,5 140,8 thudc ho Na . [9], [ 10]. Va dac bi¢t hop
T c 1535 153 8 chitnay da dugc thirnghiém invitro on doi
5 CH 1076 1075 voi cac chung khuan Streptococcus

- : ’ pneumponiae, Vibro cholera,
6 c 1131 1134 Staphylococcus aureus, Klebsiella
7 C 158,0 158,5 pneumoniae, Pseudomonas aeruginosa,
3-OCHzs | CH3 60,6 61,0 Bacillus cereus, Escherichia coli va
3’-OCHs| CHs 60,9 61,3 Salmonella typhymurium va da cho két qua
4’-OCH3| CHs 56,5 56,7 kha quan [9]
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4. KET LUAN

Tir dich chiét metanol cua 1a cidy Hoang lan hoa trang & Thanh Héa, bang cac phuong

phap sic ky két hop véi cac phuong phéap phé hién dai da phéan lap va xac dinh duoc 04 hop chat
do1a: stigmasterol; 6B-hydroxy-24-etylcholesta-4-en-3-on, kaempferol 3-O-{3-D-apiofuranosyl-
(1—2)-[a-L-rhamnopyranosyl-(1—6)-B-D-glucopyranosit, hop chat nay lan dau tién dugc phan
1ap tir loai nay va 2, 3, 8-tri-metoxy axit ellagic.
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ISOLATING AND DETERMINING THE STRUCTURE OF SOME

COMPOUNDS FROM C. ODORATA IN THANH HOA
Le Thi Nhu Quynh, Ngo Xuan Luong, Nguyen Thi Ngoc Vinh, Pham Minh Quan
ABSTRACT

From the methanol extract of white orchid leaves collected in Thanh Hoa by

chromatographic and spectral methods, the structure of 04 compounds has been determined:
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Stigmasterol; 6/-hydroxy-24-ethylcholesta-4-en-3-on; kaempferol 3-O-{bD-apiofuranosyl-
(1—2)-[aL-rhamnopyranosyl-(1—6)-bD-glucopyranosite and 2, 3, 8-tri-methoxy ellagic
acid, of which the compound kaempferol 3- O-{bD-apiofuranosyl-(1—2)-[aL-
rhamnopyranosyl-(1—6)-bD-glucopyranosite was isolated from this plant for the first time.

Keywords: Cananga odorata (C. Odorata), kaempferol.

* Ngay ndp bai: 411112020, Ngay gui phan bién: 21/112/2021; Ngay duyét dang: 11/10/2021
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