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PHAN I - PHAN LAP VA XAC BINH CAU TRUC CAC OXINDOL ANCALOIT
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Vién Héa hoc, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

Chemical investigation of the leaves of Gelsemium elegans growing in Vietnam
resulted in the isolation of the oxindol alkaloids: gelsemine, gelsevirine, humantenine and
gelsenicine. Their structures have been determined on the basis of the IR, MS, 'H- and *C-

NMR spectroscopy.

I- MG DAU

Theo céc nha thuc vat Viét Nam, chi La
ngén & nudc ta chi ¢c6 mot loai (Gelsemium
elegans, Benth.), thuoc ho Ma tién (Logania-
ceae). Cay L4 ngén hay con duoc goi la Co
ngén, Thudc rit rudt, Pai tra dang hay Doan
truong thao 12 loai cay moc leo kha phé bién &
mién rimg ndi Viét Nam. Cay L ngén rat doc,
d6i v6i chuot nhit trang liéu doc LDs, 1a 200
mg 14 kho / 1 kg chudt. Vi vay nguoi ta khong
hay dung cay nay lam thudc ma chi dung dé tu
tt hay v6i muc dich dau doc. Ngoai ra, &
Trung Qudc hay dung ré cay nay dé lam thudc
chita htii hay chita bénh ndm téc. Cay La ngon
da dugc nhiéu nha khoa hoc trén thé gidi
nghién ctru vé thanh phan héa hoc. Céic két
qua nghién ctu cho thdy cdy nay c6 chia
nhiéu oxindol ancaloit c6 céu tric da dang nhu
gelsemin, gelmixin, kuminin, kuminidin....

Gan day, nguoi ta con tim thdy oxindol
ancaloit gan vdéi iridoit tir cay La ngén ctia Thai
Lan [1, 2]. Cho dén nay 6 trong nudc ciing nhu
trén th€ gidi chua thay c6 cong bd nao vé thanh
phan héa hoc cay La ngén cua Viét Nam. Tién

hanh nghién cttu thanh phan héa hoc 14 cay La
ngo6n thu hai tai Lang Son, ching t6i da phan lap
va xdc dinh cau tric cta cac hgp chit triterpen la
axit ursonic va cic oxindol ancaloit cé céu tric
héa hoc khac nhau. Bai nay trinh bay két qua
nghién cttu phan 1ap va xac dinh ciu tric hoéa
hoc bon hop chat oxindol ancaloit 1a gelsemin
(1), gelsevirin (2), humantenin (3) va gelsenixin
(4). Cau tric héa hoc cta cac chat tach ra dugc
xdc dinh bang c4c phuong phap phé héng ngoai
(FT-IR), phé khéi (EI-MS), phé cong hudng tir
hat nhan (‘H-, ®C-NMR) v so sdnh véi cdc tai
liéu da cong bo.

11 - KET QUA VA THAO LUAN

Dich chi€t metanol 85% cua 1a cay La
ngon sau khi loai dung moi dudi 4p suét giam,
duoc chiét lan luot bing cdc dung moi n-
hexan, etyl axetat va n-butanol. Cat loai dung
moi thu dugc cac can dich chiét twong Gng. T
cin dich chiét n-butanol axit héa bing HCI
loang va kiém hoéa bing NaHCO, sau d6 chiét
lai bang CHCl,, thu duoc ancaloit téng. Tl can
ancaloit nay, bang sic ky cot thudong, sac ky

99



cot nhanh (flash chromatography) va sac ky 16p  moi thich hgp da phan lap dugc céc ancaloit 1,
moéng diéu ch€ trén silicagel voi cac hé dung 2, 3 va 4 sach.
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Bdng 1: S6 liéu phé 'H-NMR cuia chat 1 -4 [500 MHz, CDCl,, gia tri § (ppm), J (Hz)]

H Gelsemin Gelsevirin Humantenin Gelsenixin
@® (2 3 “4)

3 3,77 s 3,80brs 3,62d(7,4) 3,72dd (4,5; 1,9)

5 349s 341d(0,7) 441 m

6ax 1,98 brs 2,02s 2,65m

6eq 2,37dd (15,5; 2,0)

9 7,38d(7,4) 7,45d(7,3) 7,37d(7,3) 7,53d(7,5)

10 6,97 dt (7,6; 7;6; 7,06 dt (7,6; 7,6; 7,11 dt (7,6; 7,6; 7,06 dt (7,6; 7,6; 1,0)
0,7) 1,1) 1,0)

11 7,16 dt (7,6; 7,6; 7,29 dt (7,7, 7,7, 7,31 dt (7,6; 7,6; 7,25dt(7,6;7,6; 1,1)
0,8) 1,1) 1,1)

12 6,72d (7,6) 6,95d(7,7,0,5) 7,01d(7,7) 6,87 d (7,6)

14ax 2,81dd (14,3;2,7) | 2,83dd (14,5;2,9) | 2,60m 2,37dd (15,5;2,2)

14eq 1,98 br s 2,02 ddd (14,5; 1,69 q (6,7) 2,13 ddd (15,0; 5,5;

5,6; 2,8) 3,0)
15 2,30 m 2,31 m 2,28 m 2,71d (9,0; 7,4)
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16
17a
17e
18ax
18eq
19

21lexo
21endo
N,Me
N,OMe
N-H

2,45d (8,3)
3,90dd (11,1;1,6)
4,07dd (11,1;1,6)
5,07dd (11,1;1.0)
4,93 dd (17,8;11,0)
6,25 dd (17,8;
10.9)

2,75 d (10,6)
2,37d(10,5)
2,25s

9,25

245d(8.4)
3,98d(11,1;2,1)
4,09dd (11,1; 2,1)
4,97dd (17,8; 1,1)
5,14 dd (11,0; 1,2)
6,24 dd (17.8;
11,0)
2,77d(10,4)
2,35d(10,3)
2,25s

396s

2,33 m

4,19dd (11,0; 1,0)
4,05dd (11,0; 5,3)
1,65 d (6,8), CH,

2,45m
4,27 dd (10,0; 3.4)
3,93 dd (10,0; 3,5)
18-CH, 1,28 t (7.4)

5,38 brq (6,8) 2,87dd (17,0; 9,3)
2,40dd (17,0; 7,5)

3,41d (15,0)

3,33d(15,0)

2,36

398 394s

Bdng 2: S6 liéu phé "*C-NMR clia chat 1-4[125 MHz, CDCl,, gi tri & (ppm)]

C Gelsemin Gelsevirin Humantenin Gelsenicin
€)) (2 3 4)
2 179,18 172,85 174,30 171,15
3 69,28 69,34 72,06 74,72
5 71,91 72,25 61,46 72,12
6 50,31 50,88 28,16 37,47
7 54,03 52,19 55,16 55,67
8 131,67 128,10 129,05 132,03
9 128,03 128,19 128,02 124,50
10 121,57 122,72 119,54 123,18
11 127,89 127,91 125,78 127,88
12 109,08 107,05 107,21 106,39
13 140,63 139,41 138,84 137,85
14 22,67 23,00 25,24 25,48
15 35,58 35,81 34,43 39,55
16 37,98 38,06 38,11 42,29
17 61,28 61,46 66,84 61,86
18 112,29 112,99 12,74 9,82
19 138,27 138,05 122,88 26,82
20 53,77 54,01 136,91 184,41
21 65,68 66,07 45,52
N,Me 40,50 40,61 42,43
N,OMe 63,07 63,28 63,16

Phé hong ngoai chia cdc ancaloit 1 - 4 déu c6
hép thu dac trung cia nhém cacbonyl 6 1710 cm™.
Phé 'H-NMR déu c6 tin hiéu ctia 4 proton thom
canh nhau & trong khoang ¢ 6,7 - 7,4 ting véi
H-9, H-10, H-11 va H-12. Phé 'H-NMR cla

cdc chat nay &6 ving trudng cao tuong d6i phic
tap vi ¢6 nhiéu tin hiéu cta cdc proton no
(aliphatic proton) bi che phti 1an nhau, cho thay
day la cac oxindol ancaloit cé chia hé vong
khong no (aliphatic polycyclic) [2, 4]. Két luan
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nay dugc ching minh thém qua phé “C-NMR
va ph6 DEPT: phia trudng thap c6 tin hiéu cua
nhom cacbonyl (6170-180, C-2), 4 nhéom CH
cua nhan thom (6 106-132, C-9, C-10, C-11 va
C-12). Phia truong cao hon la tin hiéu cta
nhém OCH, (& 61,3-66,8, C-17), N,-CH, (&
65,7-66,1, C-21) va cacbon vong no (06 23,0-
55,0). Phé khai va cham electron (EI-MS) ctia
céc chat 1 - 4 déu c6 pic ion phan tu.

Pho khoi va cham electron (EI-MS) clia
chat 1 c6 pic ion phan tx 6 m/z 322 [M]* (40)
(C,)Hp,N,0,) va mot s6 pic quan trong khac &
m/z 279 [M-43]" (40), 251 [M-71]" (20), 108
[M-214]" (100). Pic m/z 120 [M-202]* do tao
thanh ion 1-metyl-3-vinylpyridinium. Phé 'H-
NMR cua chat 1 c6 tin hiéu cta 4 proton thom
canh nhau & 67,38 - 6,72 va tin hiéu cia nhém
cacbonyl &:179,16 (C-2) & phé "C-NMR chiing
minh cho sy ¢6 mat ciia vong oxindol. Phia
truong cao hon 1a tin hiéu cua nhém
metylenoxy (661,28, C-17) va nhém CH,-N (&
65,68, C-21). Dublet kép cua vinyl proton & &
6,25 (H-19) va cap dublet ¢ 6 5,07 (Ha-18),
4,93 (Hb-18) cho thay phan tir c6 nhém =CH, &
cudi mach. Diéu nay duoc khang dinh thém qua
tin hiéu ciia nhém =CH, (5 112,29) trong phé
“C-NMR va phé DEPT. Hai phé nay ciing cho
biét phan tr c6 20 nguyén tu cacbon trong dé
c6: 1 nhém CH; (6 40,50, Ny-CH;), 4 nhém
CH,, 10 nhém CH va 5 cacbon bac bon (Cq).
Qua phan tich phé va so sdnh vdi s6 liéu da
cong bd trong tai liéu [2], da xdc dinh duoc ciu
tric cua chat 1 la gelsemin. Gelsemin la mot
ancaloit rat doc, dac biét d6i véi tim va tuong
doi pho bién trong chi L ngén (Gelsemium).

Phé khoi EI-MS clia chét 2 ¢6 sy phan manh
phu hop vé6i chit 1, nhung ¢6 hon mot nhéom
metoxy (OCHj;), dugc thé hién qua pic ion phan
ta & m/z 352 [M]" (40) va mot so pic khac & m/z
321 [M-31]" (90), 309 [M-43]" (35), 291 [M-31-
301" (16), 278 [M-74]", 108 [M-31-214](100).
Pic m/z 323 [M-GH;]* (14), 292 [M-C,Hs-
OCH;]*(14), 239 [M-82-31]", 176 [M-176]" tao
thanh do c¢6 su chuyén dang trans [2]. Pic m/z
321 [M-OCH;]* (90), 291 [M-OCH,;-NOJ* (14),
goi y cho thdy nhom metoxy gin véi nito cla
nhan indol. Két luan ndy duoc khing dinh thém

102

qua phé NMR. So sianh phé 'H- va “C-NMR
ctia chét 2 véi chat 1, ta thay hai chét chi cé su
thay déi & nhan indol: (& 6,72, &, 107,05, C-
12) va c6 thém mot nhdm metoxy (dy 3,96, 0.
63,07). Cac tin hiéu cua hé vong monoterpen
déu phit hop véi phd cua gelsemin. Qua phan
tich phé va so séanh vdi s6 liéu da cong bo trong
tai liéu [2, 3], da xac dinh dugc cdu tric cla
chat 2 la gelsevirin hay con cé tén 1a N,-
metoxygelsemin.

Phé EI-MS ctia chét 3 ¢6 pic ion phan tir
m/z 354 (60) va mot s8 pic quan trong khac &
m/z 339 [M-15]" (8), 323 [M-31]" (100), 178
[M-176]* (10), 122 [M-232]" (70). Phé 'H- va
P"C-NMR cuia chét 3 ¢6 nhan oxindol giong vdi
chit 1 va 2, nhung lai c¢6 dublet cia nhém
metyl canh n6i doi 6 1,65 (d, J = 6,80 Hz, H;-
18), quartet cua vinyl proton 65,38 (q, J = 6,8
Hz, H-19) va singulet cia nhém N-CH; &
6 2,36. Phé "C-NMR cua chat 3, c6 tin hiéu
ctia nhém CH,-N chuyén vé phia trudng cao
hon (6 45,52, C-21) va nhém metylenoxy
chuyén vé phia trudng thap hon so véi chat 1, 2
(666,84, C-17), cho thdy phan tl chat 3 c6 su
chuyén vi ctia n6i doi & mach nhénh (C-C,).
Két luan nay duoc khing dinh qua tin hiéu clia
nhém =CH (122,88, C-19) va Cq canh no6i d6i
(5 136,91, C-20). Phé "C-NMR va phé DEPT
cling cho biét chat 3 c6 21 nguyén tir cacbon,
trong d6 c6 3 nhém CH; 4 nhém CH,, 9 nhém
CH va 5 cacbon bac 4 (Cq). Qua phan tich phé
va so sanh véi s6 liéu da cong bo trong tai liéu
[2, 4], da x4c dinh dugc cdu tric cla chat 3 1a
humantenin. Chat nay cling dd duogc tim thiy tir
cay La ngén cua Thai Lan [2].

Phé EI-MS cia chat 4 ¢6 pic ion phan tir &
m/z 326 (60) va mot sO pic khac & m/z 321
[M-31]" (90), 309 [M-17]" (5), 295 [M-31]*
(100), 150 [M-176]" (90), 122 [M-176-28]"
(100). Phé 'H- va “C-NMR cua chat 4 c6 nhan
oxindol phut hgp véi phé chia chét 2 va 3, nhung
khong c6 tin hiéu cta vinyl proton (H-19) ma
thay vao d6 Ia tin hiéu clia nhém etyl dugc thiy
ro qua mot triplet (6 1,28, t, H5-18) va hai
dublet cua dublet & 62,87 va 62,40 (H,-19;
H,-19). Phé "C-NMR va DEPT cho thiy phan



tu clia chat 4 c¢6 19 nguyén tir cacbon, trong dé
¢6 2 nhém CH;, 4 nhém CH,, 8 nhém CH va 5
cacbon bac 4 (Cq). Phé "C-NMR ctia chit 4 &
phia truong thap, ngoai tin hiéu cua nhom
cacbonyl & o- 171,45 (C-2) con ¢6 tin hiéu cta
nhém -C=N & o, 184,41 (C-20); phia truong cao
c6 tin hiéu ctia nhém metyl 6 & 9,82 (C-18),
metylen & 26,82 (C-19) va tin hiéu ciia nhom
metoxy & & 63,16 (N,-OCH;). Qua phan tich
phé va so sdnh vé6i chat 2 va 3, da xac dinh
dugc cdu tric cia chat 4 1a gelsenixin. Dan xuat
19-oxo-gelsenixin cling dugc tim thay tur cay
L4 ngén ctia Thai Lan [2]. Nguoi ta da xac dinh
dugc cau hinh tuyét doi cla gelsenixin bang
nhiéu xa tia X (X-ray) va phd nhi sic tron
(CD).

Mot diéu 1y thi 1a, dua vao két qua nghién
cttu cdu tric héa hoc cic monoterpen indol
ancaloit dugc phan 1ap tir chi La ngén, cidc nha
khoa hoc Nhat Ban va Théai Lan da dua ra gia
thuyét qua trinh sinh téng hop cdc Gelsemium
ancaloit. Cau tric cua cic ancaloit nay da duogc
dua ra mot cdch doc 1ap dua trén co s phat
sinh sinh hoc va két hop véi phd khéi va phd
cong hudng tir hat nhan phan giai cao mot chiéu
va hai chiéu. Tat ca cdc phuong phdp thoéi bién
thong thudng nhdm xdc dinh cdu tric cla
Gelsemium ancaloit déu khong thanh cong.

11T - THUC NGHIEM

1. Hoa chat va thiét bi

Pho cong hudng tir hat nhan do trén mdy
Bruker Avance 500 MHz tai Vién Héa hoc: Do
dich chuyén hoa hoc (8) dugc tinh theo ppm,
tetramethylsilan (TMS) cho 'H-NMR hoic tin
hiéu dung moi CDCl, cho "C-NMR duogc dung
lam noi chuén, hing s6 tuong téc (J) tinh bing
Hz. Phé khoi EI-MS ghi trén méay Hewlett
Packard 5989B MS Engine v6i nang luong ion
hod 70 eV tai Vién Héa hoc. DPiém chdy do trén
mdy BOTIUS (Heiztisch Mikroskop) tai Vién
Hod Hoc. Sic ky 16p mong phan tich
(SKLMPT) dugc ti€n hanh trén ban mong
nhom silicagel Merck 60F,,; trang san, do day
0,2 mm. Silicagel c& hat 0,040 - 0,063 mm duoc
dung cho sic ky cot.

2. Xt Iy mau thuce vat va phuong phap chiét

Mau cay La ngén duoc thu hai vao thang 8
nam 2000 tai Pong Van, Lang Son. Tén cay do
TS. Ngo6 Van Trai xdc dinh, tiéu ban s6 2199
duoc luu tai Vién Dugc liéu, Ha Noi. 600 g La
ngén kho duoc ngdm chiét v6i dung dich
MeOH / H,0 (85 : 15). Dich chiét dugc loai b6t
dung moi dudi ap suat giam, sau d6 chiét 1an
luot v6i n-hexan, EtOAc, va n-butanol. Loai
dung moi thu dugc 3,5 g, 12 g va 15,4 g can
dich chiét tuong ting. Hoa tan can dich chiét n-
BuOH béng dung dich axit HCI (5%), loc bod
phan khong tan, dich axit dugc kiém héa béing
NaHCO; va chiét lai bang CHCI, (4 14an). Cat
loai CHCI; duéi ap suat giam thu dugc 2,1 g
ancaloit téng (ham Iuong 0,035% so vdi 14
kho). 2,1 g can ancaloit duoc phan tich bing
SKC trén silicagel, dung moi giai hap:
CHCl;/MeOH (98 : 2 — 80 : 20) thu dugc 43
phan doan (100 ml / phan doan). C4c phan doan
c6 sic ky 16p mong gan nhau duoc gop lai
thanh 7 phan chinh (F-1 - F-7). Cic phan doan
dugc tinh ché tiép bang sic ky cot nhanh trén
silicagel, hodc sic ky 16p mong diéu ché véi
cic hé dung moi thich hgp thu dugc cac
ancaloit 1-4 sach.

Gelsemin (1): Chat dau, dnc. 178°C, duoc tich
ra tir phan doan F-4 bang sac ky cot nhanh trén
silicagel, dung moi CHCl;/ MeOH (95 : 5). Ham
luong: 0,013% (so v6i nguyén liéu kho). Rf =
0,52, dung moi CHCl; / MeOH (90 : 10). Phé
héng ngoai (V¥ cm™): 3249,3; 2921,7 (N-H);
1709,6 (C=0); 16184; 1473,1; 1231,0; 1097,1;
909,1; 735. Ph6 khoi EI-MS (70 eV) m/z (%):
322 [M]" (40), 279 (40), 251 (20), 146 (15), 134
(16), 120 (15), 108 (100), 93 (8), 77 (10). Ph6 'H- va
C-NMR: Bang 1 va?2.

Gelsevirin (2): Chat bot mau trang, dnc. 245°C
duoc tach ra tir phan doan F-3, bang sac ky 16p
mong diéu ché&, ham luong 0,0013%. Rf = 0,40,
CHCI; / MeOH (95 : 5). Phé hong ngoai (v,
cm™): 2930,0; 2247,9; 1732,9 (C=0); 1625,9;
1472,1; 1331,7; 1084,3; 917,1; 756,6. Pho khoi
EI-MS (70 eV) m/z (%): 352 [M]*(40), 321
(90), 309 (25), 291 (12), 278 (12), 250 (10), 108
(100). Ph6 'H- va "C-NMR: Bang 1 va 2.

103



Humantenin (3): Chat vo dinh hinh mau nau,
thu duoc tir phan doan F-2; Rf = 0,50, CHCI, /
MeOH (95 : 5), ham lugng 0,0028%. Phé héng
ngoai (V¥ cm™): 29292; 1719,6 (C=0);
1614,6; 1461,5; 1326,5; 1116,4; 912,4; 747,3.
Pho khoi EI-MS (70 eV) m/z (%): 354 [M]*
(100), 339 [M-15]* (8), 323 [M-31]" (100), 308
(6), 178 (12), 122 (80). Phé 'H va "“C-NMR:
Bang 1 va 2.

Gelsenixin (4): Chat diu, duoc tach ra tir phan
doan F-1 bang sic ky cot nhanh trén silicagel,
dung mo6i CHCl; / MeOH (98 : 2), ham luong
0,005%. Rf = 0,43, CHCIl,/ MeOH (95 : 5). Phé
héng ngoai (v¥gg cm™); 2929,0; 2245,0; 1726,4
(C=0); 1620,2; 1323,6; 1111,2; 914,5; 733,3.
Phé khoi EI-MS (70 eV) m/z (%): 306 [M]*
(100) (C,Hp,N,0), 291 [M-151" (7), 277 (7),
263 (18), 223 (25), 120 (20), 108 (16), 70 (45).
Phé 'H va "C-NMR: Bang 1 va 2.
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Chuing toi xin chdn thanh cam on TS Ngo
Van Trai (Vién Duoc liéu, Ha Noi) vé viéc thu
hdi va xdc dinh madu thuc vat.
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