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TONG HOP TOAN PHAN ANCALOIT VINCADIFFORMIN

DénToa soan 19-8-2008

PHAN DINH CHAU
Bo mon Coéng nghé Héa duoc, Truong Dai hoc Bdach khoa Ha Noi

ABSTRACT

Based on the A. 1. Scotts hypothesis for biosynthesis of indole alkaloids in the plants, by the
chemical methods we had succesfully total synthesized the3-oxo-vincadifformine (5) from 2-
ethoxycarbonyl-tripthamine (2) via compound 3 and 3-oxo-secodine (4). With the intermolecular
cyclisation of the key intermediate 4 the 3-oxo-vincadifformine(5) was formed and then by
selective reduction of the C=0 amide in compound 5 into CH,.group afforded vincadifformine

(1)

I- DATVAN PE

Vincadifformin (1) 1a ancaloit chiét ra tir
cay Vinca difformis [1], Vinca minor [2]. Dong
phan hitu tuyén clia né c6 tic dung giam huyét
ap ngang reserpine, ngoai ra vincadifformine
con c6 mot y nghia khac quan trong hon 1a cé
thé bién ddi khung nay thanh céc hgp chat c6
hoat tinh sinh hoc t6t hon thudc nhan
quebrachamine [3].

Theo gia thiét sinh téng hop vé cdc ancaloit
indol cua A. I. Scott [4] thi cdc ancaloit
vincadifformine, \y-vincadifformine, minovine,
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COOC,Hs
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tabersonine, -tabersonine, catharantine déu
duoc hinh thanh ra trong cdy di tu triptamin
hoac tripthophan va hidrat cacbon nho vao mot
loat phan Gng c6 su tham gia xic tic cla
enzym, di qua céc tién chat 1a secodin, secodin-
A, secodin-B.

Trong bai nay, da sit dung gia thuyét sinh
téng hop cua A. 1. Scolt [4] dé bing con dudng
héa hoc tong hop ra ancaloit vincadifformin va
day ciing la mot cach dé ching minh cho su
diing din cla gia thuyét sinh téng hop cia A.L
Scolt. Quy trinh téng hop dugc trinh bay theo so
do sau:

ST

H COOCH,
(3-oxo- secodm -A)

1, (vincadifformin)

5, (3-oxo-vincadifformin)
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Il - PHUONG PHAP TONG HOP, KET QUA
VA THAO LUAN

Diéu cot 16i clia van dé téng hop nay 1a diéu
ché€ ra dugc chdt cé cau tric tuong tu cua
secodin-A 1a 3-oxo-secodin-A (4), sau d6 bing
phan tng tu déng vong noi phan tir theo kiéu
Diels-Alder cua hgp chat 4 dé di dén hop chat
kiéu vincadifformin d6 1a 3-oxovincadifformin
().

Hop chat xuit phat cua ching to6i la 2-
etoxicarbonyl-triptamin (2). Nhin vao hgp chat
khoi dau 2 va tién chat 3-oxo-secodin-A (4) thi
thay can phai dua vao nhém NH, ctua hop chat
2- mot nhém chic nang “dienophil” 1a nhém 5-
etyl-2-oxo-1,2,3,4-tetrahidro-piridin-1-yl,  mat
khac phai thay thé nhém etoxicarbonyl & vi tri
C-2 cuia hop chét 2 bang nhém metoxi-carbonyl-
vinylyl dé c6 dugc phan “dien” cho phéan tng
déng vong kiéu Diels-Alder — c¢6 nghia 1a phai
diéu ché ra duoc hop chat 3-oxo-secodin-A (4).
Pé 1am dugc diéu nay true hét cho hop chat 2
ngung tu v6i hop chit metyl 4-formyl-hexanoat
dé dugc hgp chat 6, nhu vay trong hgp chat 6 da
¢6 phan cau trdc “dienophil”.

Vién dé ti€p theo la xay dung phan cau tric
“dien” trong phan tir 4, ¢6 nghia 1a chuyén héa
nhém etoxicarbonyl & C-2 trong phan tir 2 thanh

NH,

2

6, R = COOC,Hs
7, R = CH,OH
8, R = CH,0COCgHs
o R = CH,CN

10, R = CH,COOCH;

” COOC,Hs

nhém metoxi-carbonyl- vinylyl dé dugc phan
tor tién chat-oxo-secodin-A (4). Qua trinh
chuyén héa ndy duogc thuc hién nhu sau:

Hop chat 6 dugc khir héa véi LiAIH, trong
metanol & -40°C dé duoc ancol 7, chat nay cho
benzoyl héa véi benzoyl clorua thu dugc este 8,
theo sau d6 cho este nay tic dung vé6i natri
xianua trong axetonitril dé nhan duoc din xuit
nitril 9. Hop chat nitril nay dugc thuy phan
trong dung dich NaOH 2 N tao thanh axit, ti€p
d6 cho hgp chat axit nay phan ung véi
diazometan thu dugc “hgp chat chia khéa” 10.

Tu “hgp chit chia khoa” 10 nay véi viéc dua
nhém metylen vao vi tri Ha so véi nhém
metoxicarbonyl dé di dén tién chat 3-oxo
secodin-A(4),hop chat mdi tao thanh khong bén
nay dudi tic dung cta nhiét ngay lap tic dong
vong ndi phan tir dé cho san phdm la 3-oxo-
vincadifformin (§). Viéc dua nhém metylen vao
phan tir 10 dé duogc phan tit 5 dugc thuc hién
theo ba phuong phap sau:

+ Trude hét cho “hgp chat chia khéa” 10 tac
dung véi liti diisopropyl amid (LDA), sau d6 véi
CH,O thu dugc ancol 11, chit nay dugc gia
nhiét trong hon hop toluen + anhidrit axetic, két
qua thu dugc 3-oxo-vincadifformin (5) thong
qua tién chat 3-oxo-secodin-A (4).

11,R=R; =H; R, =CH,OH

12, R=R; =H; R,=CHO
13,R=R; =H; R, = CH,N(CH3),
14, R=R; = H; R, = CH,N(CHa)sl
15,R=R; = H; R, = CH,N(CH;);0H

449



+ Néu cho “hgp chat chia khéa” 10 tac dung
v6i LDA, sau d6 v6i mudi Eschenmoser thi két
qua lai thu dugc bazo Mannich 13, chat nay xu
1y v6i CH;I cho hgp chat 14, sau d6 hop chat
nay dem thuc hién qud trinh thodi vi Hoffmann
cling di t6i 3-oxo-secodin-A (4) va do két qua
clia phan tng tu déng vong nodi phan tlr ctia hop
chdt nay ma ciing nhan dugc 3-oxo-
vincadifformin (5).

+ Néu dem “hop chat chia khéa” 10 cho tic
dung v6i natri hidrua, sau d6 la véi metyl
formiat thu dugc dan xudt formyl 12, chat nay
khtr héa véi NaBH, trong metanol & -40°C thu
dugc ancol 11, ancol nay dugc xtr 1y v6i hon hop
toluen + anhidrit axetic néng thu dugc 3-oxo-
vincadifformin (5).

Buéc cudi cung trong téng hop
vincadifformin 1a kht héa nhém C=0 amit cla
phan tir 5 thanh nhém -CH,- theo phuong phap
ctia S.C. Pakraschi [5] va J. Lemen [6] dé nhan
duoc vincadifformin (1).

I1I - THUC NGHIEM

Phé IR ctia cac hop chat téng hop ra dugc
do trén mdy spektromom 2000, phé 'H- va “C-
NMR do trén mdy Varian XI. 100A, phd khoi
(MS) do trén may JEOL-JMS-01-SG-2 (70eV).
Sac ky 16p mong diéu ché duoc tién hanh trén
tam Kieselgel 60 PF254-360 rong 20 x 20 cm,
day 1,5 mm.

e 3-Aminoetyl-2-(etoxicarbonyl)-indol (2) [7]

e 3-/2-(5-Etyl-2-ox0-1,2,3,5-tetrahidropiridin-1-
yl)-etyl/-2-(etoxicarbonyl)-indol (6) [8]

e 3-/2-(5-Etyl-2-ox0-1,2,3,4-tetra hidro piridin-
1-yD)-etyl/-2-(hidroximetyl)-indol (7)

G -40°C tron 3,5 g (0,87 mmol) LiAlH, véi
80 ml THF khan, sau d6 & nhiét dd nay nho giot
tr tir vao ddy mot dung dich gébm 1,5 g hgp chat
6 da hoa tan trong 20 ml THF. Khdy & nhiét do
nay trong vong 8 h. Sau khi két thic phan tng,
cho tir tir vao hén hop phéan tng ké trén 20 ml
HCI 2 M. Loc loai can khong tan. Cho vao dich
loc 50 ml H,O, sau d6 chiét v6i CH,Cl,, pha hitu
co dugc 1am khan va boc hoi dudi dp suat giam.
Cin dua lén tdm sic ky 16p mong diéu che dé
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phan lap (hé dung moi diclometan:axetonitrin
1:1). Thu dugc 0,72 g (54%) hgp chat 7, chat
bot mau vang. Diém chay 149 - 151°C.

IR (KBr), vy, cm™: 3300 - 3200 (NH indol,
OH); 1640 (CO).

MS(m/z): 298(M, 22); 280(11); 173 (100);
160 (17); 142 (10).

¢ 2-(Benzoyloxi-metyl)-3-/2-(5-etyl-2-oxo-
1,2,3,4-tetrahidropiridin- 1-yl)-etyl/-indol (8)

Hoa tan 14 g (47 mmol) hop chat 7 trong
500 ml CH,CIl, khan, cho vao d6 10 ml (67
mmol) dietylamin va 0,5 g (4 mmol) 4-
dimetylamino-piridin. Lam lanh hén hgp xuéng
—5°C, sau d6 vira khudy vira nho giot vao hén
hop nay 9 ml (75 mmol) benzoyl clorua, khudy
1 gio & -5°C. Khi phan tng két thic cho vao dé
100 ml CH,Cl,, chiét hén hop 2 lan véi dung
dich NaHCO; 5%. Pha hitu co dugc 1am khan va
cat loai dung moi. Thu duge 20 g (90%) hop
chat 8 dang ddu, mau hoi vang. D€ lam mau
phan tich 1dy 1,0 g tho phan 1ap trén sic ky ban
mong diéu ché€ (hé dung moi benzen:metanol =
10:1,4, Ry = 0,51). Thu duge 0,82 g (87,2%)
dang diu, mau vang nhat.

IR (film) v,,,, cm™: 3250 (NH indol); 1710
(CO este); 1640 (CO amit).

MS (m/z): 402 (M,10); 280 (30); 277 (29);
155 (23); 142 (7); 122 (67); 105 (100); 77 (60);
51 (26).
¢ 2-(Xiano-metyl)-3-/2-(5-etyl-2-oxo-1, 2, 3, 4-
tetrahidropiridin-1-yl)-etyl/-indol (9)

Hoa tan 6,4g (13,4 mmol) hop chit 8 trong
80 ml axetonitrin khan. Cho vao d6 13,0 g kali
xianua, khudy hén hop 1 gio, & nhiét do 85 -
90°C. Khi phan tng két thic thi cat loai dung
moi, can con lai hoa tan vao 80ml diclometan,
chiét 3 1an v6i nude (100, 80, 60 ml). Dich hitu
co lam khan vé6i MgSO,, loc loai chat 1am khan,
loai dung moi dudi dp sudt giam. Can duoc két
tinh lai trong hén hop ete-axetonitrin. Thu dugc
3,652 (86,85%) hop chat 9, bot tinh thé mau
xdm. Diém chay 151 - 152°C.

IR (KBr), V,,,, cm™: 3100 (NH indol); 2200
(CN); 1610 (CO amit).

MS (m/z): 307 (M, 25); 182 (100); 169 (25);



142 (13); 138 (34); 126 (13); 115 (13); 110
(46); 84 (14).

'H-NMR (CDCly), &: 0,90 (3H, t, 7,4Hz,
C5’-CH,CH;); 1,94 (2H, q, C5’-CH,CH,); 2,14
(2H, t, J = 7,8Hz, C4’-H,); 2,45 (2H, m, C3’-
H,); 3,00 (2H, t, J = 7,0Hz, C3-CH,); 3,68 (2H,
t, N1’-CH,); 3,87 (2H, s, C2-CH,CN); 5,58 (1H,
m, C6’-H); 7,0 - 7,8 (4H, m, aromatic H); 8,5
(1H, brs, N1-H) ppm.

BC.NMR (CDCLy), &: 12,21 (C5’-CH,CH,):
15,2 (C2-CH,CN); 23,10 (C3-CH,); 24,07 (C4);
26,62 (C5°-CH,CH,); 31,21 (C3°); 46,99 (N1’-
CH,); 110,98 (C3); 111,19 (C7); 116,84 (CN);
118,56 (C4): 119,81 (C6); 121,71 (C5’); 122,56
(CS); 123,22 (C2): 123,61 (C6°); 127,99 (C3a);
135,94 (C7a); 169,19 (C2°) ppm.

o 3-/2-(5-etyl-2-ox0-1,2,3 4-tetrahidro--piridin-
1-yl)-etyl/-2-(metoxicarbonyl)-metyl-indol (10)

Cho 4,0 g (13,0 mmol) hgp chat 9 vao 50 ml
dung dich NaOH 2 N, dun héi luu 5 gio, dé
nguodi xuoéng nhiét do phong, sau d6 dé vao tl
lanh qua dém, hom sau tinh thé tao ra duoc loc,
tinh thé duoc hoa vao 150 ml nuée soi, loc loai
can khong tan, dich loc dugc axit héa dén pH =
5 véi axit axetic. Taa tao ra duogc loc, say kho
thu dugc 3,4 g (80,1%) bot mau tring, chit nay
duoc hoa tan vao 35 ml diclometan khan, sau d6
vira khudy vira cho 100 ml diazometan vao do,
khudy thém 1 gio & nhiét do phong, khi phan
ung két thic thi cat loai b6t dung moi, can con
lai két tinh trong 45 ml petroete, thu dugc 3,2 g
(98,7%) hop chat 10, bot mau vang nhat. Diém
chay 88 - 90°C.

IR (KBr), V.., cm': 3400 (NH indol); 1740
(CO este); 1615 (CO amit).

'H-NMR (CDCl,), &: 0,88 (3H, t, J = 7,4 Hz,
C5’-CH,CH;); 1,91 (2H, q, C5’-CH,CH;); 2,13
(2H, t, J = 8 Hz, C4’-H,); 2,45 (2H, t, C3’-H,);
2,98 (2H, t, J = 7,1 Hz, C3-CH,); 3,64 (2H, t,
N1’-CH,); 3,72 (3H, s, COOCH,); 3,8 (2H, s,
C2-CH,); 5,54 (1H, m, C6’-H); 6,95 - 7,7 (4H,
m, aromatic H); 8,6 (1H, br, s, N1-H) ppm.

BC.NMR (CDCly): 12,22 (C5-CH,CH,);
2322 (C3-CH,); 24,06 (C4’); 26,60 C5'-
CH,CH,)p; 31,22 (C3’); 31,61 (C2-CH,); 47,19
(NI’-CH,); 52,53 (COOCH,); 110,21 (C3);

110,87 (C7); 118,30 (C4); 119,27 (C6); 120,94
(C5°); 121,72 (C5); 123,87 (C6°); 127,50 (C2);
128,11 (C3a); 135,78 (C7a); 168,83 (C2’); 171
(COOCH;) ppm.

3-/2-(5-etyl-2-ox0-1,2,3,4-tetrahidro-piridin-1-
yl)-etyl/-2-/(hidroximetyl)-(metoxi-carbonyl)-
metyl/-indol (11).

a, Trong ludng khi argon & -5°C vira khuay
vira nhé giot tir tir 2,5 ml (4,4 mmol) dung dich
11% n-butyl liti trong hexan vao hén hgp géom
0,8 g (7,3 mmol) diisopropylamin va 5 ml THF,
ti€p tuc khudy & nhiét do nay 30 phit nita, sau
d6 & -75°C cho tur tir mot dung dich gébm 0,5 g
(1,46 mmol) hgp chat 10 da hoa tan trong 15 ml
THF khan vao dung dich nay. Sau khi cho xong
dé hén hop phén ting tang lén -35°C, din lu6ng
khi formandehit vao thoi gian 1 gio, sau doé
khudy thém 2 gid nita & nhiét d6 phong. Pha
loang hén hop phan tng véi 20 ml diclometan,
sau d6 v6i 15 ml HCI 1 N. Dung dung dich
NaOH 2 N dua hén hop phan tng vé pH = 8.
Chiét bang diclometan. Pha hitu co dugc lam
khan bang MgSO,, loc, dich loc cat loai dung
moi duéi dp suét giam. Can cho Ién sic ky 16p
mong  diéu  ché (hé dung  moi
diclometan:metanol 95:5, R; = 0,3) thu duogc
0,12 g (23%) chat 11 dau mau nau.

IR (film), v,,,,, cm™: 3300 (NH indol, OH);
1725 (CO este); 1630 (CO amit).

MS (m/z): 370 (M,18); 352 (32); 246 (20);
245 (100); 232 (52); 227 (66); 215 (87); 214
(37); 202 (31); 170 (65); 154 (19); 144 (19);
138 (20); 110 (21); 84 (14).

b, Trong luong khi argon nho tir tir dung
dich 1,2 g (3,5 mmol) hgp chat 10 da hoa tan
trong 20 ml benzen vao hén hop 1,2 g (25
mmol) natri hidrua (50% trong diu parafin) va
20 ml benzen vé6i 75 ml metyl formiat. Khudy &
32 - 35°C trong 2 gio, sau d6 dung axit axetic
dua vé pH = 5 r6i dung dung dich NaHCO; 5%
dua vé pH = 8. Chiét hén hop véi diclometan
(100, 50, 30 ml). Dich chiét diclometan dugc
lam khan, loc, cat chan khong loai dung moi thu
dugc hop chat 12 (0,8 g, hiéu suat 62%), chat
dau mau vang. Chat nay dem hoa tan trong 30
ml THF, 1am lanh xuéng —40°C, vira khudy vira
cho 0,8 g (21 mmol) NaBH, vao, khudy tié€p 3
gi0. Dung axit axetic dua vé pH = 8. Chiét hon
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hop vé6i diclometan (50, 30, 30 ml), lam khan
dich chiét bing MgSO,, loc, cat loai dung moi,
can con lai dua lén tdm sac ky 16p mong diéu
ch€ (hé¢ dung moi diclometan:metanol:
benzen:etylaxetat 95:20:15:75).Thu dugc 0,46g
(56,2%) hgp chat 11 (hgp chat nay c6 hang s6
vat ly phd IR giéng nhu 11 diéu ché & trudong
hop a, néu trén).

¢ 16-(Metoxicarbonyl)-3-0x0-2,16-dide-
hidroaspidospermidin (5; 3-oxo-vincadifformin.

a, Hoa tan 0,4 g (1,08 mmol) hop chit ancol
11 vao 16 ml toluen va 8 ml anhidrit axetic va
dun hoéi luu lién tuc trong 50 gio, sau d6 cat
chan khong dé loai dung moi thira. Cén con lai
dua 1én tdm sic ky tdm mong diéu ché (hé dung
moi diclometan:metanol 95:5, R; = 0,5). Thu
duoc 185 mg (48,3%)3-oxo-vincadifformin (5).
IR (KBr), v, cm': 3300 (NH indol); 1680
(CO, este lién hop); 1650 (CO amit); 1600 (C=C
lién hop).

MS (m/z): 352 (M, 50); 227 (100); 214 (31);
195 (32); 169 (11); 154 (13); 138 (6).

'H-NMR (CDCl,), &: 0,72 (3H, t, ] = 6,8 Hz,
C18-H,); 1,00 (2H, q, C19-H,); 1,2 - 2,5 (6H, m,
C6-H, + Cl14-H, + C15-H,); 1,97 (1H, d, Jon, =
15,5 Hz, C17-H,); 2,65 (1H, dd, Jiog range=
1,5Hz, C17-Hg); 3,37 (1H, dd, J,, = 11,8 Hz,
Jic = 6,3 Hz, C5-H,); 3.5 (1H, d, J = 1,6 Hz,
C21-H); 3,78 (3H, s, COOCH,); 4,17 (1H, ddd,
Ji.=7,1 va 1,0 Hz, C5-Hp); 6,7 - 7,35 (4H, m,
aromatic H); 9,0 (1H, br, s, N1-H) ppm.

BC.NMR (CDCLy), & 7,50 (C18); 27,98
(C19); 28,76 (C17); 30,07 (C15); 31,14 (Cl14);
3945 (C20); 39,98 (C6); 43,08 (C5); 51,06
(COOCH,); 56,70 (C7); 68,17 (C21); 91,05
(C16); 109,73 (C12); 121,10%  (C9);
121,62%(C10); 128,63 (C11); 135,82 (C8);
143,09 (C13); 163,09 (C2); 168,27 (COOCH,);
171,51 (C3) ppm.

b, Trong luong khi argon, & -5°C, cho 3,5
ml (3,5 mmol) dung dich 1 M n-butyl liti trong
hexan vao mot hon hop géom 1,0 g (0,8 mmol)
diisopropylamin va 5 ml tetrahidrofuran (THF),
khudy hén hgp nay & -5°C trong 30 phiit, sau dé
lam lanh xuong -75°C va cho tur tir dung dich da
chudn bi sdn tr 0,5 g chéat 10 v6i 15 ml THF
khan vao, khudy ti€p 30 phit sau dé cho vao
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hén hop trén 1,2 g (6,0 mmol) dimetyl-metylen
amoni iodua, khuay thém 2 gio & —75°C, k& d6
cédt chan khong dé€ loai dung moi, cian con lai
chita hop chat bazo Mannich 13 dugc hoa tan
bing 10 ml metanol. Sau d6 cho vao hén hop
nay 7 ml metyl iodua va khudy & nhiét d6 phong
24 gio, cat chan khong loai hét dung moi, can
con lai chira hop chat 14 duge khudy véi 40 ml
dung dich NaHCO; 5% trong 2 gid. Chiét hon
hop nay véi diclorometan, dich chiét dugc lam
khan bang MgSO,. loc loai chat lam khan, dich
loc cat lai dung moi dudi dp suat giam thu dugc
0,6 g can chta hgp chat 15. Cho vao can dé6 15
ml toluen khan va dun hoéi luu 60 gid. Cat chan
khong loai toluene. Phan can con lai duge dua
lén tdm sic ky dé phan lap (v6i hé dung moi
dicloro-metan:metanol 95:5). Thu dugc 68 mg
hgp chat 5 (14% tinh tr hop chat chia khéa
trung gian 10).

3-Oxo-vincadiformin (5) diéu ché€ ra theo
cach nay c6 cic tinh chat vat 1y, héa hoc ciing
nhu céc loai phd hoan toan gidng véi hop chat
dugc 5 téng hop dugc trong muc a,

¢ 16-(Metoxicarbonyl)-2,16-didehidro-
aspidospermidin (1, vincadifformin)

Hoa tan 0,12 g (0,34 mmol) 3-oxo-
vincadifformin (5) trong 10 ml hén hgp benzen-
tetrahidrofuran 1:1; cho vao dé 0,15 g (0,68
mmol) P,S;, dun hoi luu 5 gio, dé ngudi, loc,
loai chat ran. Dich loc boc hoi dudi dp suét
giam, can con lai 135 mg 1la 3-oxo-
vincadifformin (diém chay 205 - 209°C, mau
vang) dugc hoa tan trong 6 ml THF, cho vao do
2ml metyl iodua, lic déu va dé yén qua dém &
nhiét do phong, hdm sau boc hoi dung moi dudi
ap suat giam, can hoa tan vao 10 ml metanol,
lam lanh hén hop xuong —5°C, vira khuay vira
cho vao d6 130 mg natri bo hidrua, khudy thém
& nhiét do nay 30 phiit, sau d6 khudy & nhiét do
phong 1,5 gio. Khi phan tdng két thic cho vao
hoén hop 10 ml nuGc lanh, chiét hén hop véi
diclometan (30, 20, 15 ml). Pha hitu co dugc
lam khan, loc, b6c hoi dung moi dudi ap suat
giam. Can con lai dua 1én sac ky 16p mong thuc
nghiém dé phan lap (hé dung moi benzen
:hexan: metanol 10:1:0,5; Ry = 0,7). Thu duoc
65 mg (54%) vincadifformin (1), két tinh trong
etanol. Tinh thé mau tring. Diém chay 122 -



124°C (Tai liéu 124 - 125°C [9]).

IR (KBr), v..... cm™: 3410 (NH indol); 1675
(CO este lién hop); 1600 (C=C).

MS(m/z): 338 (M,31); 227 (5); 214 (5); 195
(40; 168 (6); 167 (8); 124 (100); 111 (7).

'H-NMR (CDCly), &: 0,62 (3H, m, C20-
CH,CH,); 3,40 (1H, d, J = 1,6 Hz, C21-H);.3,78
(3H, s, COOCH,); 6,70 - 7,35 (4H, m, aromatic
H); 8,9 (1H, brs, NH indol) ppm.

BC-NMR (CDCly), &: 7,14 (C18); 22,17
(C14); 25,70 (C17); 29,35 (C19); 32,94 (C15);
38,24 (C20); 45,29 (C6); 50,67 (C5); 50,90
(COOCH,); 51,78 (C3); 55,53 (C7); 72,65
(C21); 92,64 (Cl16); 109,36 (Cl12); 120,51
(C10); 121,10 (C9); 7,47 (C11); 137,94 (C8);
143,35 (C13); 167,75 (C2); 169,14 (COOCH;)
ppm

IV - KET LUAN

Bing mot s6 phuong phdp ching toi da
thanh cong di dén hop chat kiéu secodin-A va
qua d6 bang phan tng déng vong noi phan tir da
tong hop toan phan dugc 3-oxo-vincadifformin
va sau d6 la vincadifformin.

Qua viéc thanh cong téng hop 3-oxo-

vincadifformin chidng t6i mot 14n nita lai ching
minh cho gia thuyét sinh tdng hop ding din cia
A. 1. Scott.

Cong trinh duoc hoan thanh nho sy tai tro
ctia Chuong trinh Khoa hoc Co bdn.
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