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NGHIEN cUU CHUYEN HOA 3-OXOMINOVIN THANH ANCALOIT
MINOVIN

Dén Toa soan 22-6-2007

PHAN DINH CHAU
B6 mon Cong nghé Héa duoc-HCBVTV , Truong Dai hoc Bdach khoa Ha N¢i

SUMMARY

Minovine (1), an alkaloid of Vinca minor, was prepared by transformation of 3-oxominovine
(3) is threes steps: The first the compound 3 was reacted with P,Os into 3-thioxo-minovine (4),
methylattion of that gave the salt 5 and in the end this product was reduced with NaBH4 to form

minovine (1).

- DAT VAN BE

Racemic minovin (1) 1a ancaloit cta cay
Vinca minor, 1an dau tién duoc I. Mokry va
cong su [1, 2] phan lap ra cing véi racemic
vincadifformin (2). Minovin c6 dang bot trang,
vo dinh hinh, diém chay 79 - 80°C, cong thic
nguyén C,,HxN,0,.

Ciing nhu céc ancaloit khic thudc nhan
aspidosperma. Minovin dugc st dung dé bién
déi thanh nhitng hop chat ¢ hoat tinh sinh hoc
thuoc khung quebrachamin st dung trong y
dugc. V6i ung dung nhu th€ nén ancaloit
minovin dugc nhiéu nha héa hoc quan tam va
nhiéu cong trinh téng hop toan phin vé hop
chat nay ciling dugc cong bo [3, 4].

Trong cong trinh nay ching t6i trinh bay
phuong phdp diéu ché€ minovin (1) bang cdch
chuyén hoéa hop chat ma chiing toi téng hop ra
trong mot s6 cong bo truGc day la 3-oxo-
minovin (3) [5, 6].

I - THUC NGHIEM
- Dé theo doi phan ting va thir do tinh khiét

cta cdc hop chat diéu ch€ duoc chiing toi ding
sdc ky ban mong loai Kieselgel 60 F,s, trén d€

nhom cta Merck, hién mau bang dung dich
Ceri-II-sunfat.

- Phan lap san phdm dugc tién hanh trén séc
ky tdm loai Kieselgel 60 F,s, , 35 rong 20 x 20,
day 1,5 mm.

- Phé hong ngoai (IR) cdc chat téng hop ra
duoc do trén may Spectromom 2000.

- Phé 'H-NMR do trén may VARIAN XL-
100A

- Phé khoi (MS) do trén mdy JEOL-01-SG-2
(70 eV).

1-Metyl-16-(metoxi-cacbonyl)-3-thioxo-2,16-
dedihidro-aspidosper-midin
(3-thioxominovin (4))

Trong luéng khi argon, trong binh cau cé
sinh han héi luu trén ¢6 6ng ngan am CaCl,, hoa
tan 150 mg (0,4 mmol) 3-oxominovin (3) trong
10 ml hén hgp benzen-tetrahidrofuran khan 1:1,
cho vao d6 150 g (0,68 mmol) P,S;, dun hoéi luu
6 gid, loc loai chat ran. Dich loc duogc cat dudi
4p sudt giam dé loai dung moi, can con lai dua
léen sic khi tim dé phan lap (hé dung moi
benzen-hexan-metanol 10:10:0,5, R;= 0,65).

Thu dugc 133 mg (85,56%) dau mau vang,
dé lanh thi déng réc lai hgp chat 4.
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IR (KBr), v,.: 3100, 2930 cm’ (C-H), 1690
cm! (C=0 este lién hgp), 1600 cm™ (C=C),
1472 cm™ (N-C=S).

MS (m/z, %): 382 (37); 349 (40); 267 (13);
252 (39); 241 (100); 209 (50); 182 (16); 181
(20); 168 (20); 154 (15).

1-Metyl-16-(metoxi-cachbonyl)-2,16-
dedihidro-aspidospermidin (minovin (1))

Trong ludng khi argon, trong binh ciu ¢6
miéc sinh han ngugc vd 6ng ngan 4m c6 chita
CaCl,, hoa tan 120 mg (0,3 mmol) 3-
thioxominovin (4) trong 20 ml THF, cho vao dé
10 ml metyl iodua khudy nhe qua 1 ngay dém &
nhiét do phong. Hom sau dem cét loai dung moi
va metyl iodua & dudi dp sudt giam. Can con lai
hoa tan vao 15 ml metanol sau d6 & nhiét do
phong vira khudy vira cho 130 mg (0,31 mol)
natri borohidrua vao hoén hop néu trén. Sau khi
cho xong, ti€p tuc khuay thém 1 gid nita. Ti€p
sau d6 dung dung dich HCI 3 M dé dua pH vé 7,
khudy 30 phit, sau d6 dung diclometan chiét
hon hop 3 1an (30, 20, 20 ml). Gop dich chiét
diclometan lai, ]am khan bang Na,SO,. Loc loai
chat lam khan, bdc hoi loai dung moi dudi dp
sudt giam. Can con lai dua Ién sic khi tim dé
phan 14p 18y minovin (1) (hé dung moéi benzen-
hexan-metanol 10: 10: 0,5) R;=0,78.

Thu dugc 66 mg (62,25%) dau mau vang
nhat hop chat 1.

IR (film), v..,.: 3100, 2930 cm™ (C-H), 1680
cm™ (C=0 este lién hop), 1600 cm™ (C=C).

MS (m/z, %): 352 (20); 327 (7); 241 (8); 228
(10); 168 (30); 124 (100); 110 (17); 41 (13).

'"H-NMR (CDCL); &: 0,68 - 1,1 (5H, m,
C18-H; + C19-H,); 1,2 - 2,5 (6H, m, C6-H, +
Cl14-H,); 2,05 (1H, d, jem = 16 Hz; C17-H,);
2,70 (1H, dd, jiongrange = 2,0 Hz, C17-Hp); 3,75
(3H, s, COOCH,); 4,2 (2H, m, C3-Hy + C5-Hy);
6,8 - 7,4 (4H, m, aromatic-H) ppm.

13 C-NMR (CDCL,), 8: 7,15  (CI8);
23,52 (C14); 25,80 (C17); 29,54 (C19); 32,85
(C15); 36,41 (N-CH,); 3821 (C20); 44,36
(C6); 50,56 (C5): 50,86 (COOCH,); 51,82
(C3); 55,65 (C7); 71,68 (C21); 92,53 (C16);
109,65 (C12); 12049 (C10); 121,05 (C9);
127,48 (C11); 137,53 (C8): 143,75 (CI3);
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166,78 (C2); 169,18 (COOCH;)ppm.

I1I - PHUONG PHAP, KET QUA
VA BAN LUAN

Nhin vao cdu tric phan tt 3-oxo-minovin
(3) va phan tir ancaloit minovin (1) thi thdy hai
phan tr chi khdc nhau & vi tri thi 3, 1a trong
phan tor 3-oxo-minovin tai vi tri nay la nhém
C=0, con trong phan t&r minovin 1a nhém CH,,
nhu vay cin phdi ti€n hanh chuyén héa bang
céch khir hod dé chuyén nhém C=0 amit thanh
nhém CH, ma khong gay anh hudéng dén do
nhay cam cua cidc nhém khac trong phan ti.

Vin dé chu yéu clia viéc chuyén héa nay 1a
thuc hién viéc khir héa chon loc dé lam sao
chuyén héa dugc nhém C=0 lactam trong phan
t & vong D thanh amin ma cac nhém chiic khac
nhu C=C, COOCH; khong bi phé huy. Véi yéu
cau nay khong thé dung LiAlH,, hay H,/xiic tdc
hoiac Raney-Niken dé khtt, vi vay dé ti€n hanh
duoc viéc nay ching toi lya chon mot phuong
phdp khir gidn tiép tuong doi dic hiéu va su
dung chat khir ém diu la NaBH, thong qua hgp
chét thioxo cuia ching. Truée hét ching toi cho
3-oxo-minovin (3) tic dung véi photphopenta-
sunfua (P,Ss) trong hon hgp dung moi benzen-
THF khan 1:1 dé dugc 3-thioxo-minovin (4). Su
tao thanh thiolactaam 4 dugc khang dinh qua
céc loai pho; Trong phd khai vé6i viec xuat hién
dinh phan tr & 382, trong phd IR dinh 1650
cm’ dac trung chia C=0 amit bién mat thay vao
d6 su xudt hién dinh hidp phu & 1472 cm™, dac
trung cho lién két N-C=S. Tiép theo la cho 3-
thioxo-minovin (4) tdc dung metyl iodua trong
dung moi THF & 25 - 30°C dé tao ra mudi imino
5, sau d6 mudi nay dugc khir héa véi natri
borohidrua trong metanol ciing & nhiét do phong
dé cho minovin (1).

Viéc tao thanh clia minovin cling duoc
khing dinh qua céc s6 liéu thu duoc tir cdc loai
phd. Trén phé IR thay su bién mat ctia dao dong
& 1472 cm™ ¢6 trong hop chit 3-thioxominovin
(3), diéu d6 ching t6 nhém C=S lactam da
khong con, thay vao d6 trong phd khoi (MS)
thay vi dinh phan tir 382 ctia hgp chat trung gian
3-thioxominovin thi sau ldc khir héa thu dugc
hop chit ¢6 dinh phan tir 12 352 ddng bang phan



tl luong clia minovin, cling nhu sy xuat hién chia  NMR, ciing nhu gid tri pic & C3 trong phé "“C-
céc proton & vi tri C3-Ha, C3-Hb trong phé 1H- NMR.

P,S
“%

CH3 COOCH, CH3 COOCH3
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5

, R = CHj3, minovin
R =H, vincadifformin
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NGHIEN CitU PHAN LaP PLUMBAGIN Tir L4 BaCH HOA Xa Va TH TAC DuNG GAY
NGaN AN CUA N6 V6l SAU KHOANG Va CHAU CHaU.

STUDY ON ISOLATION OF PLUMBAGIN FROM THE LEAVES OF PLUMBAGO
ZEYLANICA LINN AND TEST ANTIFEEDANT ACTIVITY AGAINST SPODOPTERA
LITURA AND OXYA VELOX.

Duong Anh Tudn(1), Duong Ngoc Tu (1), Nguyén Vdn Giap(1), Luu Tham Muu(1), Phan Dinh
Chdu (2).

1.Vién Héa hoc, Vién Khoa hoc va Cong nghé Viét nam

2. Dai hoc Bdch khoa Ha noi.

SUMMARY

Study on isolation of plumbagin from the leaves of Plumbago zeylancia Linn and
test antifeedant activity against Spodoptera litura and Oxya velox.

From the leaves of Dong Anh Plumbago zeylancia the 5-hydroxy-2-methyl-1,4-
naphto-quinone (plumbagin) have been isolated. The isolated plumbagine qas tested
against the Spodotera litora and Oxya velox which were reated on ohlrabi and corn
foliages.

I. baT VaN beé.

Cay bach hoa xa (Plumbago zeylancia Lin) con goi 1a ciy bach tuyét hoa, cay duoi cong trang, cay
la dinh, cay chién (Lang son), pit phi khao (Luang Prabang), thudc ho duoi cong (Plumbaginaceae)
[1, 2]. Cay phan bo khap noi & nudc ta tir Nam dén Béc, ca mién nii 1an dong bing déu c6. Cay nay
con thdy & 4n do, Malaixia, nam Trung quéc, Nhat ban, Indonexia, Chau phi [1].

Ché phdm cuia 14 cay bach hoa xa c6 tdc dung khu phong trir thap, tic W, tiéu sung, thu can hoat
huyét, 1am sdng mat, plumbagin hoat chat chinh cta cay 12 mot tdc nhan lam viém tdy va sat triing
tot, n6 kich thich mo co véi liéu thap va gay té liét véi liéu cao, gay co that mo co clia tim, cla giun,
ky sinh triing [2]. R& bach hoa xa sic nudc dé boi ghé, 14 gid nat dap 1én diu choc 16. & mot s6 nudc
nhu 4n do, Nhat ban ngudi ta dung ré cay nay 1am chat gay sdy thai [1], ¢6 nhiéu tdc dung dugc 1y
khac nhau cta cay bach hoa xa va plumbagin ciing da dugc nghién cttu nhu: tic dung chong thu
tinh [3], tdc dung lam sdy thai & bach chuot [4], tic dung 1am gidm lipit mau va chéng xo vita dong
mach [5].

Vé mat héa hoc cay bach hoa xa da dugc nghién ciu tir 1au: trong ré bach hoa xa c6 mot chat goi la
plumbagin da dugc Dulong dAstafor [6] phan 1ap ra dau tién tir nam 1826 va céu tric cua né duoc
Fieser, Dunn [7] xac dinh vao nam 1936, cong thic cdu tao nhu sau:

O
4o
OH O

Plumbagin tinh thé hinh kim mau vang cam, c6 vi dang, diém néng chay 78-79 °C (tir etanol lodng),
la chat dé thang hoa, dé cét kéo hoi nudc, hoa tan trong ancol, aceton, cloroform, benzen, axit
axetic, DL50 v6i chuot 12 0,015 g/kg thé trong.



0 nude ta vai nam trudc day D6 Dinh Rang va cong su [8], bing phuong phép sic ky khi mao quan
(CGC) va sic ky khi-kh6i pho da nghién cttu thanh phian héa hoc ciia cac bo phan than, 14, ré & dang
kho ctia cay bach hoa xa.

Nhim g6p phan tim ki€m thém vé thanh phan héa hoc cuia cay bach hoa xa trong & Pong anh ching
toi da tién hanh nghién cttu chiét xudt, phan 14p plumbagin- hoat chéat chinh tir 14 tuoi cla cay bach
hoa xa va str dung tinh doc ctia né va viéc diét trir con triing c6 hai v6i mila mang ma cu thé 12 budc
dau so b thur tic dung ngédn an véi sau khoang va chau chau.

2. PHUONG PH4P THi NGHIeéM, K&T QUa Va BaN LUAN.
Bao gom hai phan: Phan A. Chiét xudt, phan 1ap plumbagin tir 1d tuoi cay bach hoa xa. Phan B Ia tht
tdc dung gay ngdn dn vdi sau khoang va chau chau..

A.CHIET XUAT, PHAN LaP PLUMBAGIN.

1. Céc dung cu thiét bi

- Phé hong ngoai (IR) do trén may Perkin Elmer 1615 FT-IR

- Phé tlr ngoai (UV) ghi trén mdy UV-VIS spectrophotometer CARY 1 E VARIAN.

- Diém chdy duoc x4c dinh trén may do do chdy Bojetus KM, nhiét k& khong chuén do lai

.2. Nguyén liéu va dung moi

- L4 cay bach hoa xa (Plumbagin zeylancia) thu hai tir ving Pong anh, Ha noi vao thang 10 nam
2000, 14 dugc rira sach va dé rdo hét nuée sau d6 dung may xay sinh t6 xay nho

.- T4t ca cdc dung moi st dung trong thi nghiém déu dugc cét lai trude lic dung.

3.Chiét xuat va phan lap plumbagin.

1000 g 14 bach hoa xa tuoi dugc xay nhé trong mdy xay sinh td, sau d6 dugc ngam chiét v6i n-hexan
(3 1an, mbi 14n 1200 ml, thoi gian mobi 14n ngam 1a 24 gid, & nhiét do phong). Loc loai ba, dich chiét
duoc gop lai, lam khan v6il0 g natri sunphdt khan. Loc loai chat 1am khan, boc hoi loai dung moi &
ap suat giam, thu duoc 3,0 g can (0,3%). Can dugc két tinh lai trong hon hop etanol-nudc ty 1& 1:1
thu dugc plumbagin tinh khiét Ia tinh thé hinh kim mau vang da cam. D9 chdy 78-79 °C ( Tai liéu
[9]78-79 °C ) IR (KBr, vy, ,cm™): 3415 (OH), 2990 (CH;), 1666, 1644 (C=0 xeton lién hgp véi
C=0C), 1609, 1455, 1364, 1258, 1239,1161,1931, 901, 836, 752, dac biét tai s6 song cuc dai 3415
cm™ ¢6 mot dai rong tr 3250-3650 cm™ dic trung cho lién két hidro tao thanh gitta nhém —OH
...0=C c6 trong phan tir plumbagin. UV/EtOH, A, nm: 209, 266, 416.

B.THir NGHIEM T4C DuNG GAY NG4N AN

1. Déi tuong con trung thir nghiém:

- Sau khoang (Spodoptera litora): do phong Cong nghé nhan nu6i, Vién Sinh thai va tai nguyén
cung cap; sau & vao tudi 2,3.

- Chau chau 1a loai chau chau lda ngan cdnh (Oxya vetox) ¢ dang trudng thanh bét vé cho vao hop
nhua c6 dui 16 dé cho chau chau thé. 2. Cong thitc thi nghiém va cach thur:

2.1. Thir voi sau khoang:

Thir tic dung gay ngan an véi sau khoang theo phuong phap “chon” thitc an cua T.M. Caasi [10] va
M.J. Mende [11].Cach Iam: dung mot 6ng dong tron mong dé dot 14 su hao thanh miéng hinh tron
doéng déu c6 dién tich 2 cm®. Pha dung dich 0,25% plumbagin trong axeton réi nhiing cidc miéng 14
su hao vao dung dich d6. Déi ching la nhiing miéng 14 su hao nhing vao axeton khong cé
plumbagin. T4t ca cdc miéng 14 da xir 1y déu dé cho axeton bay hoi hét r6i méi dat vao hop petri.
MOoi thi nghiém dugc dat 5 14 su hao c6 st 1y thudc va 5 miéng 14 khong c¢6 thuoc xen ké nhau trong
cing mot hop petri, du6i ddy tat ca cac hop petri da dat sdn mot to gidy loc vira bang dday hop c6
thdm nudc (gitt do 4m 100%) dé giit cho cac miéng 14 khong bi kho. Sau d6 tha vao & giita hop petri
5 sau non tudi 3 dé sau tu tim ldy thic an. Nhiét do trong phong thi nghiém 1a 25-27°C. Hop doi
chiing dat 10 miéng 14 su hao chi xir Iy axeton khong c6 thuoc. Méi thi nghiém dugc 1ap lai 3 1an.



Sau khi tha sau 24 gio ti€n hanh theo ddi céc chi tiéu sau:
- Can trong lugng cua ting miéng 14 (tru6e khi x{r 1y thudc va sau khi tha sau 24 gid) dé tinh lugng
thdc an da bi sdu an & cdc cong thic thude va doi chiing cta timg thi nghiém.

- Xéc dinh ty 1¢ trong lugng 14 bi an clia cac cong thic doi ching & cac thi nghiém.
- Xéc dinh ty ¢ giita téng trong lugng 14 bi an ca 14 c6 thudc 1an 14 khong thudc & cac cong thiic
trong thi nghiém.
- Tinh chi s6 ngdn an (CSNA) theo cong thiic sau:

A

Trong d6 A: Trong luong 14 thi nghiém bi sau an

B : Trong luong 1a d6i ching do sau an

Két qua thi nghiém duogc trinh bay & bang 1.

Bdng 1: Két qud thit nghiém gdy ngdn dn vdi sau khoang

Trong lugng 14 trudc ldc thi nghiém | Trong lugng 14 sau ldc thi nghiém
TT (g) (2) Chi soO
L4 thi nghiém L4 doi ching L4 thi nghiém L4 doi ching ngan an
1 1,2311 1,0223 0,9908 0,0000 77,48
1,2985 1,3957 1,0969 0,7152 70,38
3 1,1830 1,3238 1,0225 0,5176 80,10

Nhdn xét: 6 nong do 0,25 % plumbagin trong axeton c6 tic dung gay ngéan an tr 70,38% dén
80,10% doi véi sau khoang.

2.2. Trong qud trinh thit tdc dung gdy ngdn dn vdi chdu chdu

Trong luong 14 trude ldc thi nghiém Trong lugng 14 sau ldc thi nghiém S6 chau

TT (2) (2) Chi s6 chiu bi
L4 thi nghiém L4 doi chiing L4 thi nghiém L4 doi chiing ngin an chét
1 0,8870 1,0276 0,6340 0,3479 62,94 2 con
1,3237 1,3926 1,1707 0,6954 78,81 1 con
3 1,3288 0,9509 1,0371 0,1938 61,48 2 con

Nhdn xét: & nong do plumbagin 0,25% trong axeton cé tic dung gdy ngéan an tir 61,48% dén
78,84% d6i v6i chau chau nhung dong thdi ¢ ndng do nay ciing da lam gay chét v6i chau chau néu
trong 3 truong hop thi nghiém hop nao ciing cé 1-2 con chét.

3. KeT LUaN

- Bud6c dau da tim dugc phuong phap don gian dé chiét, phan lap, tinh ché plumbagin tir 14 tuoi cay

bach hoa xa Dong anh.

- D3 so bo thir tic dung gay ngdn zun cla plumbagin trén sau khoang va chau chau. Két qua thu
nghiém cho thiy & nong do 0,25% plumbagin c6 tac dung gay ngan an kha (70-80% véi sau khoang
va chau chau 1a khoang 61-79%), dong thoi & nong do nay ciing ¢ tdc dung diét chét chau chau
trong khi an phai 14 c6 phun thudc.
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