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SUMMARY

A convenient and simple method for the synthesis of N-acyl-3-indolinones was developed.

The acylation reaction was carried out

by treatment of N-aryl acetamides 5a-c with

monochloroacetyl chloride in the presence of aluminium (IlIl) chloride (AICl;) to give
N-[2-(2-chloroacetyl)aryl]acetamides 6a-c and subsequent the intramolecular cyclization of
these acetamides by treatment with sodium hydride afforded N-acetyl-3-indolinones (7a-c) in

good yields (71-87%).

- MG DAU

Indol 12 16p chat di vong c6 chia nito va cé
hoat tinh sinh hoc rat 1y thd [1, 2]. Rat nhiéu
hop chat indol dugc tim thdy trong tw nhién va
nhiéu chat trong s6 dé da dugc st dung trong
lam sang dé chita bénh hiém ngheo. Trong Héa
t6 hop, cic indol dugc xem nhu nhiing
éscaffoldé quy gid dé téng hop thu vién chat
chita khung indol nhdm tim ki€m cdc chat c6
hoat tinh sinh hoc. Céc phuong phdp tong hop
indol da biét la phuong phdp Fischer [3],
Reissert [4] va mot s6 phuong phap khac [5 - 7].
N-axetyl-3-indolinon dugc xem nhu la nguyén
liéu trung gian rat quan trong dé tdng hop chat
c6 cac nhém thé khac nhau & C-3 cua khung
indol. Phuong phdp hiéu qua dé téng hop N-
axetyl-3-indolinon qua phiic trung gian
aminohaloboran [8] dugc mo ta trong so do 1.
Tuy nhién, phuong phap nay phai st dung tic
nhan BCl, rét dat va rat kho st dung ¢ diéu kién
khong khi 4m nén ching toi da cai tién phuong
phdp tong hop N-axetyl-3-indolinon. Bai bdo
ndy mo ta phuong phap tong hgp N-axetyl-3-
indolinon qua phan tng Friedel-Craft dé nhan
duoc chat chia khéa N-[2-(2-
chloroaxetyl)aryl]axetamit, sau d6 vong hda
nhan dugc N-axetyl-3-indolinon.

IT - THUC NGHIEM

Cic phé sau day duoc do tai Vién Héa hoc:
Phé cong hudng tr proton (500 MHz) va
cacbon-13 (125 MHz) duoc do trén may
AVANCE 500 (Bruker, CHLB buic).

Quy trinh chung téng hop cac anilin

Hoén hgp cua bot sat (16,6 g, 297 mmol) va
axit HCI dam dac (2 ml) duogc dua vao dung
dich cta 2-cloro-5-nitroanisol (5 g, 27 mmol)
trong 100 ml etanol. Hon hop phan tng dugc
khuay va dun hoi luu trong 2 gid. Khi két thic
phan tng, bot sit dugc loc khoi hén hop phéan
tng, dung dich loc dugc cét loai dung moi, nhan
duoc san pham tho. Lam sach san phdm tho trén
cot sic ky silica gel nhan dugc 2,9 g 4-cloro-3-
metoxianilin v4i hiéu sudt 69%. Tuong tu nhu
vay cdc chat 4-metyl-3-metoxyanilin da duoc
diéu ché€ véi hiéu suat 56%.

Quy trinh chung téng hop cac N-aryl
axetamit Sa-d

Hén hgp phan tung gbébm 4-cloro-3-
metoxianilin (7 g, 44,58 mmol) hoa tan trong 60
ml anhydric axetic, dugc dun & 80°C trong 2
gi0, 1am lanh hon hop phan tng va xur 1y véi 300
ml nudc. Loc két tha, rira két tha véi nude, lam
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So' dé 1: Phuong phédp tong hop N-axetyl-3-indolinon trudc day
kho, nhan dugc 84 g N-[4-cloro-3- 6¢ dugc téng hop theo quy trinh néu trén véi

metoxyphenyl]axetamit (5a) (95%). Tuong tu
nhu vay, cdc axetamit 5b va 5¢ da dugc di€u ché
v6i hiéu suat tuong tung 1a 91 va 87%.

Quy trinh chung tong hop cac N-[2-(2-
cloroaxetyl)aryl]axetamit 6a-d

Dung dich axetamit (6a) (5g, 25,12 mmol)
trong 150 ml CHCI, khan dugc cho vao hén hop
cia AICl,; (10g, 75,18 mmol) va
monocloroaxetyl clorit (8,5 g, 75,18 mmol) &
0°C. Phan tng dugc duy tri ¢ nhiét do phong
trong 24 gio. Khi phan tng két thic, AlCl; duoc
loc bo, cét loai dung moi, nhan dugc san pham
tho. Lam sach san phdm tho trén cot sic ky
silica gel thu dugc N-[4-cloro-2-(2-cloroaxetyl)-
5-metoxyphenyl]axetamit 6a véi hiéu suat 75%.
'H-NMR (500 MHz, DMSO-Dy): & 2,26 (3H, s,
Ac); 4,00 (3H, s, OMe); 4,68 (2H, s, CH,Cl);
7,79 (1H, s, H-6); 8,62 (1H, s, H-3).

N-[4-bromo-2-(2-cloroaxetyl)-5-
metoxyphenyl]axetamit 6b

6b dugc téng hop theo quy trinh néu trén vdi
hiéu suat 62%; chat 16ng khong mau. 'H-NMR
(500 MHz, DMSO-Dy): 6 2,19 (3H, s, Ac); 3,93
(3H, s, OMe); 4,61 (2H, s, CH,Cl); 7,89
(1H, s, H-6); 8,52 (1H, s, H-3); 11,62 (1H,
brs, NH).

N-[2-(2-cloroaxetyl)-5-metoxy-4-
metylphenyl]axetamit 6¢
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hiéu sudt 48%; chat 16ng khong mau. '"H-NMR
(500 MHz, DMSO-Dy): 6 2,15 (3H, s, Me);
2,23 3H, s, Ac); 3,92 (3H, s, OMe); 4,70 (2H,
s, CH,Cl): 7,51 (1H, s, H-6); 8,43 (1H, s, H-
3): 11,73 (1H, brs, NH).

N-[4-(2-cloroaxetyl)-3-
metoxyphenyl]axetamit 6d

6d duogc tong hop theo quy trinh néu trén véi
hiéu suat 62%; chat long khong mau. '"H-NMR
(500 MHz, CD,0D): 6 2,16 (3H, s, Ac); 4,81
(2H, s, CH,CIl); 7,10 (1H, dd,J=9,0va 2,0
Hz, H-6); 7,04 (1H, d,J=2,0 Hz, H-2); 7,81
(1H, d, J = 9,0 Hz, H-5).

Quy trinh chung téng hop N-axetyl-3-
indolinon

Cho tir tr 0,72 g (18,11mmol) natri hidrit
(60% trong dau) vao dung dich phan tng chia
N-[4-cloro-2-(2-cloroaxetyl)-5-metoxy-
phenyl]axetamit 6a (5g, 18,11 mmol) trong 75
ml DMF & 0°C. Hon hgp phan tng dugc tiép tuc
khudy & nhiét do nay trong 2 gio, sau d6 xu Iy
v6i nudc da. San phdm phéan tng dugc chiét
bang etyl axetat. Dich chiét dugc lam khan
(MgS0O,), sau d6 cét loai dung moi & dp sudt
thap, nhan duoc san phim tho. Lam sach san
phdm tho trén cot sic ky silica gel nhan dugc
1-axetyl-5-cloro-6-metoxy-3-indolinon 7a.

1-Axetyl-5-cloro-6-metoxy-3-indolinon 7a



'"H-NMR (500 MHz, DMSO-D,): § 2,16
(3H, s, Ac); 3,97 (3H, s, OMe); 4,54 (2H, s,
H-2a, H2b); 7,69 (1H, s, H-7); 8,14 (1H, s,
H-4). "C-NMR (125 MHz, DMSO): & 23,9
(CH,CO); 56,6 (C-2); 56,7 (OMe); 100,6 (C-7);
117,8 (C-5); 118,1 (C-9); 123,8 (C-4); 153,8 (C-
8); 160,8 (C-6); 168,9 (CH,C=0); 192,5 (C-3).

1-Axetyl-5-bromo-6-metoxy-3-indolinon 7b

7b dugc téng hgp theo quy trinh trén véi
hiéu suat 78%; chat 16ng khong mau. 'H-NMR
(500 MHz, DMSO): & 2,26 (3H, s, Ac); 3,96
(3H, s, OMe); 4,56 (2H, s, H-2a, H2b); 7,85
(1H, s, H-7); 8,13 (IH, s, H-4). "C-NMR
(125 MHz, DMSO): 6 23,9 (CH,CO); 56,6 (C-
2); 56,9 (OMe); 100,6 (C-7); 116,7 (C-5); 118,9
(C-9); 126,9 (C-4); 1544 (C-8); 161,6 (C-6);
168.9 (CH,C=0): 192.3 (C-3).

1-Axetyl-5-metyl-6-metoxy-3-indolinon 7c

7¢ dugc téng hop theo quy trinh trén véi
hiéu sut 71%; chat 1éng khong mau. 'H-NMR
(500 MHz, DMSO-Dy): 6 2,15 (3H, s, Ac); 3,90
(3H, s, OMe); 4,49 (2H, s, H-2a, H2b); 7,45
(1H, s, H-7); 8,00 (I1H, s, H-4). "C-NMR
(125 MHz, DMSO): & 15,8 (Me); 23,9 (Ac);
55,9 (C-2); 56,5 (OMe); 98,8 (C-7); 117,2 (C-
5); 122,8 (C-9); 123,9 (C-4); 154,3 (C-8); 164,5
(C-6); 168,5 (CH,C=0); 193,1 (C-3).

N-[2,3-dihidro-3-oxo-benzofuran)-6-
yllaxetamit 8

8 dugc tong hop theo quy trinh trén véi hiéu
sudt 78%; chat 1ong khong mau. '"H-NMR (500
MHz, CD,0D): 6§ 2,18 (3H, s, Ac); 4,69 (2H,
s, H-2a, H2b); 7,11 (1H, dd,J=85val,5
Hz, H-5); 7,56 (1H, d, J = 8,5 Hz, H-4); 7,33
(1H, d,J = 1,5 Hz, H-7). "C-NMR (125 MHz,
CD,0OD): & 24,2 (Ac); 76,6 (C-2); 103,8 (C-7);
115,0 (C-5); 117,3 (C-9); 125,3 (C-4); 149,3 (C-
6); 172,2 (C-8); 177,0 (CH,C=0); 200,5 (C-3).

11 - KET QUA VA THAO LUAN

Nguyén liéu dau la cdc dan chat nitrobenzen
dugc hydro héa bing hydro mdi sinh tao thanh
cac dan chit cta anilin. Phan Gng axyl héa cac
chat nay dugc thuc hién bang cdch cho cdc dan

chét anilin tdc dung véi anhydric axetic, & nhiét
do 85°C trong khoang 2 gi®, nhan dugc cac chat
N-aryl axetamit 5a-c v6i hiéu suét 87 - 91%. N-
[2-(2-cloroaxetyl)aryl]-axetamit duoc téng hop
nho phan tUng cla cdc dan chat anilin véi
monocloroaxetonitril dugc xdc tic bdi BCl,
(xem so d6 1). Tuy vay, tic nhan BCl; rat dét
tién va kho thuc hién trong diéu kién khi hau &
Viét Nam nén chdng t6i nghién ctu cai tién
phuong phéap nay. N-[2-(2-
cloroaxetyl)aryl]axetamit 6a-¢ dugc téng hop
nho phan ung cta ciac N-aryl axetamit 5a-c¢ véi
monocloroaxetyl clorit trong su c6 mét cua xuic
tdc nhom chlorua (AlCl;) (Phan tng Friedel-
Craft). Diéu kién t6i wu cta phan tng Ia trong
dung moi CHCI,;, & 0°C trong 30 phut; sau d6
duy tri phan tGng & nhiét do phong trong 24 gio,
hiéu suit 6a-c 1a 48 - 62%. Tuy nhién, trong
truong hop phan Gng clta monocloroaxetyl
chlorit véi N-(3-metoxyphenyl)axetamit 5d thi
nhan dugc san pham la N-[4-(2-chloroaxetyl)-3-
metoxyphenyl]axetamit 6d. Nghia la phan tng
xay ra theo dinh huéng para so v6i nhém
axetamit ciia vong thom. Sau cung, N-[2-(2-
cloroaxetyl)aryl]axetamit 6a-c dugc vong hoda
dudi tdc dung ctlia natri hidrit dé€ nhan duogc cac
chat N-axetyl-3-indolinon 7a-c. Cdu tric cla
san phdm duoc khing dinh nho phé cong huéng
tir hat nhan '"H-NMR. Trong trudng hop chat N-
[4-(2-cloroaxetyl)-3-metoxyphenyl]axetamit 6d,
phan tng vong héa nhan dugc N-[2,3-dihidro-3-
oxo-benzofuran)-6-yl]Jaxetamit 8 véi hiéu suat
78% (xem so d6 3). Cau triic ctia san pham phéan
tng dugc ching minh bing phuong phap phd
cong hudng tir hat nhan.
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