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Abstract

Gefitinib is an anilinoquinazoline which is useful in the treatment of a certain type of lung cancer (hon-small cell
lung cancer - NSCLC) that has not responded to chemotherapy. In this paper, we report results of synthesis of gefitinib
and intermediates. Structure of gefitinib and its intermediates was confirmed by spectroscopic methods such as IR, *H

NMR, 2C NMR and MS.

Keywords. Gefitinib, isovanillin, lung cancer.
1. MO PAU

Gefitinib (hinh 1) tén khoa hoc 1a N-(3-cloro-4-
fluorophenyl)-7-methoxy-6-(3-(morpholin-4-
ylpropoxy) quinazolin-4-amine, cong thirc phan tir 1a
C22H24CIFN403 (M: 446,9) Gefitinib & dang b@t
mau tring, tan t6t trong axit axetic bang, dimetyl
sulphoxide (DMF) it tan trong metanol, etanol, etyl
axetat (EtOAC), isopropanol va axetonitrile [1].
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Hinh 1: Céng thirc cau tao cua gefitinib

Gefitinib ¢6 kha niang kim ham mét cach chon
loc cac yéu t& di truyén tyrosine kinase (HER-
1/EGFR). Su tang truong cua tyrosine kinase la
nguyén nhan chinh dan t6i sy phat trién khong kiém
sodt & cac mod bleu bi va do vay dan téi su tang
truong manh cia té bao ung thu phdi ¢6 ngudn gbe
dot bién boi cac mod biéu bi [2]. Viéc st dung
gefitinib trong didu tri bénh ung thu phdi dang
NSCLC nhiam ngin chin sy ting trudng cua tyrosine
kinase va do vdy c6 thé ngin chan hodc lam giam sy
phat trién cta té bao ung thu.

Gan day, nguoi ta dd sir dung Iressa (biét duoc
cia gefitinib) dé thay thé c6 hidu qua cho

carboplatin va paclitaxel dé diéu tri cho cic bénh
nhan ung thu phéi dang NSCLC di bi thét bai véi
viéc sir dung két hop carboplatin v6i paclitaxel - la
liéu phap thong dung dé diéu tri ung thu phdi hién
nay.

2. THUC NGHIEM

Piém néng chay dugc do trén may Bamstead
Electrothermal 9100 ctia Anh. Sic ky ban mong str
dung ban mdng Silica gel 60 Fy5, Clla hang Merck.
Ph6 hong ngoai do trén may Nicolet Impact 410
(M¥), pho cong huong tir hat nhan *H-NMR va °C-
NMR dugc do trén may AVANCE Spectrometer
(BRUKER, buc), dung mdi DMSO-ds, chét chudn
n6i TMS, Phd MS do trén may LC-MSD-Trap-SL.

2.1 Téng hop 4-methoxy-3-[3-(4-morpholinyl)
propoxy]benzaldehyde (11)

Cén 109,2 g K,COs, 60 g isovanillin va 500 ml
DMF vao binh cau 1 lit 3 ¢6, dat trén bép dién va lap
may khudy co, khudy déu hdn hop khoang 15-20
phut. Thém tir tr 90 g morpholinopropyl clorua vao
hdén hop phan ung trong thoi gian khoang 15-20
phut. Nang nhiét d 1én 80 °C va duy tri phan tng &
nhiét do nay, kiém tra phan tng bang sic ky ban
mong, sau khoang 2 gi¢r isovanillin dd phan tng hét.
Dé ngudi dén nhiét do phong, loc 1ay dich loc, ¢o
quay loai dung méi DMF & 4p suat 100 mBar, dé
ngudi thu dugc thu duge 105 g (hiéu suat 95,3 %)
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san pham rin mau vang nau, diém nong chay 51,5-
53,0 °C.

IR( KBr, v (cm™)): 2961 (C-Ha), 1677 (C=0),
1592 (C=C), 1061 (C-0); 'H NMR (500 MHz,
DMSO-ds), oy (ppm): 1,86-1,91 (m, 2H,
'OCHZCHZCHZ'), 2,34 (S, 4H, 2 X *NCﬂg-), 2,40 (t,
J =170, 2H, -NCH,CH,CH,-), 3,56 (t, J = 4,5, 4H,
-CH,0CH,-), 3,87 (s, 3H, -OCHz), 4,05 (t, J = 6,5,
2H, -OCH,CH,CH,-), 7,14 (d, J = 8,0, 1H, ar.H),
7,38 (s, 1H, ar.H), 7,51-7,52 (m, 1H, ar.H), 9,82 (s,
1H, -CHO); **C NMR (125 MHz, DMSO — dq), &
(ppm): 25,75 (s, -CH,CH,CH,-), 53,32 (s, 2 X
-NCH,), 54,74 (s, -OCH;), 5584 (s,
-NCH,CH,CH,), 66,16 (s, -CH,OCH,-), 66,60 (s,
-OCH,CH,CH,-), 110,63 (s, ar.C), 111,40(s, ar.C),
125,90 (s, ar.C), 129,63(s, ar.C), 148,48(s, ar.C),
154,38(s, ar.C), 191,25 (s, -CHO); ESI-MS (m/2):
280,07 ([M+H]).

22 Tong hop 4-methoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzaldehyde (111)

Cho 1 lit dung dich HNOj3; 40 % vao binh cau 2
lit 3 ¢d, lz“ip sinh han hoi luu, nhiét ké, khqu déu va
duy tri nhiét d6 40-45 °C trén bép khudy tir. Thém tur
tir 100 g (11) vao hdn hop phan tng sao cho nhiét do
phan Gng van dugc duy tri trong khoang trén, tiép
tuc duy tri phan ung & nhiét d trén thém 4 gio nira
(sau 4 gio kiém tra bang sic ky ban mong thay 11 da
phan tng hét). D6 hdn hop phan tng vao coc thuy
tinh dung 500 g nudc d4, trung hoa biang NaOH rin
dén pH = 9, qua trinh trung hoa can bd sung nudc da
dé duy tri nhiét do < 20 °C. Chiét v6i EtOAc (800
ml x 3), gdp cac dich chiét lai, lam kho bang 100 g
Na,SO;, loc, cb loai EtOAc bang cat quay va dé san
pham két tinh sau 1 gio. Loc rira bang 50 ml dung
dich hdén hgp EtOAc/n-hexan 1/1 sau d6 1a 50 ml
dung dich EtOAc/n-hexan 1/3. Say kho san phim &
75 °C thu duoc 80 g (hiéu suit 68,9 %) san pham
mau vang ¢ diém chay 108,1-109,6 °C.

IR( KBr, v (cm™): 3109 (C-H,), 2939, 2853
(C-H.i), 1680 (C=0), 1573 (C=C), 1026 (C-O); ‘H
NMR (500 MHz, DMSO — dg), 4 (ppm): 1,91-1,94
(m, 2H, -OCH,CH,CH-), 2,36 (S, 4H, 2 x -NCH-),
2,41 (t, J = 7,0, 2H, -NCH,CH,CH,-), 3,57 (t,J =
4,5, 4H, -CH,0OCH,-), 3,96 (s, 3H, -OCHj,), 4,21 (t,
J = 6,5, 2H, -OCH,CH,CH,-), 7,35 (s, 1H, ar.H),
7,69 (s, 1H, ar.H), 10,19 (s, 1H, -CHO); *C NMR
(125 MHz, DMSO-ds), ¢ (ppm): 25,49 (s,
-CH,CH,CH,-), 53,28 (s, 2 x —NCH,-), 54,48 (s,
'OQH3), 56,64 (S, 'NQHZCHZCHZ'), 66,13 (S,
'QHZOQHZ'), 67,48 (S, 'OQH2CH2CH2'), 107,61 (S,
ar.C), 110,67(s, ar.C), 124,67 (s, ar.C), 143,40 (s,
ar.C), 151,95(s, ar.C), 152,03(s, ar.C), 188,49 (s,
-CHO); ESI-MS (m/z): 325,04 ([M+H]").

Vuwong Van Truwong va cong sy

2.3. Tong hop 4-metoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzaldoxime (1V)

Cén 70 g 1, dong 220 ml dung dich metanol
nude 95 % vao binh cau 1 lit 3 ¢d, trén bép cach
thuy, 1ap may khudy co. Thém tir tir dung dich 21 g
HONH.CI trong 60 ml nudc cat vao binh phan mg
trong thoi gian 15-20 phit. Sau d6 nho tir tr dung
dich 22 g NaOH trong 100 ml nudc cat sao cho nhiét
do dugc gitr trong khoang 30-35 °C. Duy tri phan
mg & nhiét do trén va theo ddi phan tng bang sic
ky ban mong, sau 4 gio chit dau |11 di phan tng
hét. P hon hop phan tmg vao cde 2 lit chira 300 g
nuée da. Trung hoa bang dung dich axit axetic 50 %
dén pH = 7-8. Loc rira san pham trén phéu loc xp,
rira bang nudc lanh (50 mix3), sdy kho & nhiét do 75
°C thu duogc 68 g 1V (hiéu suat 92,8 %), san pham co
mau vang sang, diém chay 166,2-167,7 °C.

IR( KBr, v (cm™)): 3484 (O-H), 3173 (C-H.,),
2961 (C-H,;), 1576, 1527 (C=C), 1064 (C-O); 'H
NMR (500 MHz, DMSO — dg), 4 (ppm): 1,89-1,94
(m, 2H, -OCH,CH,CH,-), 2,35 (S, 4H, 2 x -NCH,-),
2,41 (t, J = 7,0, 2H, -NCH,CH,CH,-), 3,56 (t, J =
4,5, 4H, -CH,0CH,-), 3,89 (s, 3H, -OCH), 4,15 (t, J
= 6,5, 2H, -OCH,CH,CH,-), 7,31 (s, 1H, ar.H), 7,62
(s, 1H, ar.H), 8,46 (s, 1H, -CH=N-), 11,58 (s, 1H,
=NOH); ®C NMR (125 MHz, DMSO — dg), ¢
(ppm): 25,51 (s, -CH,CH,CH,-), 53,28 (s, 2 x
~-NCH,-), 5451 (s, -OCH,), 56,17 (s,
-NCH,CH,CH,-), 66,16 (s, -CH,OCH,-), 67,19 (s,
-OCH,CH,CH,-), 107,77 (s, ar.C), 109,56 (s, ar.C),
121,92 (s, ar.C), 140,21 (s, ar.C), 144,94(s, -CH=N),
149,25(s, ar.C), 152,09 (s, ar.C); ESI-MS (m/z):
340,06 ([M+H]").

24. Toéng hop 4-methoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzonitrile (V)

Can 60 g 1V vao binh ciu 1 lit 3 ¢o trén bép
dién, lap may khudy co, thém tiép 300 ml anhydric
axetic vao, khudy déu va nang nhiét do phan tng lén
120-125 °C, duy tri phan Ung & nhiét do nay trong
khoang 4 gio (kiém tra sic ky ban mong khong con
chat dau 1V). Bé nguoi dén nhiét do dudi 80 °C, cit
loai anhydric acetic du & nhiét do cit < 80 °C va ap
suat 100 mBar. Pé ngudi dén nhiét d6 phong, hoa
tan chat rin bang 550 ml nudc cat, trung hoa bang
dung dich NH; dac dén pH = 7-8. Loc rira san phém
bang nudc cat trén phéu loc x0p, siy kho sin pham
& 75 °C thu dugc 50 g (hiéu suat 88 %), san pham c6
mau vang nau dam, nhiét d0 ndéng chay 137,3-
139,1°C.

IR (KBr, v (cm™): 3109 (C-H,), 2932 (C-H,p),
2233 (C=N), 1574, 1528 (C=C), 1058 (C-O); 'H
NMR (500 MHz, DMSO - dg), 4 (ppm): 1,89-1,95
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(m, 2H, -OCH,CH,CH,-), 2,38 (S, 4H, 2 x —-NCH-),
2,42 (t, J =75, 2H, -NCH,CH,CH,-), 3,57 (t, J =
4,0, 4H, -CH,0CH,-), 3,97 (s, 3H, -OCH,), 4,23 {(t,
J = 6,5, 2H, -OCH,CH,CH,-), 7,68 (s, 1H, ar.H),
7,85 (s, 1H, ar.H); ®C NMR (125 MHz, DMSO -
ds), o(ppm): 25,45 (s, -CH,CH,CH,-), 53,24 (s, 2 X —
NCH,-), 54,43 (s, -OCHs), 56,70 (s, -NCH,CH,CH,-
), 66,10 (s, -CH,OCH,-), 68,08 (s, -OCH,CH,CH,-),
99,57 (s, ar.C), 108,51 (s, ar.C), 115,69 (s, -CN),
117,01 (s, ar.C), 142,14 (s, ar.C), 151,90(s, ar.C),
152,60(s, ar.C); ESI-MS ( m/z): 322,05 ([M+H]").

2.5. Tong hop 4-methoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzamid (V1)

Cho 700 ml dung dich H,0, 3 % va 45 ml dung
dich KOH 25 % vao binh binh cau 2 lit 4 ¢b, lip
may khudy co, nhiét ké, sinh han hdi luu. Bat may
khudy nhe, thém tir tir 40 g V vao binh phén g sao
cho nhiét d6 dugc giir < 45 °C. Sau khi cho hét V,
duy tri phan (mg & nhiét 46 45+5 °C trong khoang 2
— 3 gio, kiém tra sy két thiic ciia phan ung bang
SKBM. Dé ngudi dén nhiét d6 phong, loc trén phéu
loc xép, rua bé“mg 150 ml nuéc lanh, séiy kho & nhiét
d6 75 °C thu duoc 32 g (hiéu suat 75,8 %), san phdm
¢6 mau tring nhat, diém chay 185,7-187,1 °C.

IR (KBr, v (cm™): 3410, 3305, 3214 (N-H),
3010 (C-Ha), 2954, 2836 (C-Hg;), 1661 (C=0),
1619, 1523 (C=C), 1047 (C-O); ‘H NMR (500 MHz,
DMSO-ds), Jn (ppm): 1,89-1,92 (m, 2H,
-OCH,CH,CH,-), 2,35-2,41 (m, 6H, 3 x —NCH,),
3,56(s, 4H, —CH,0CH,-), 3,87 (s, 3H, -OCHj), 4,16
(t, J = 5,5, 2H, -OCH,CH,CH,-), 7,08 (s, 1H, ar.H),
7,56 (s, 2H, -NH,), 7,96 (s, 1H, ar.H); *C NMR
(125 MHz, DMSO - dg), ¢ (ppm): 25,64 (s,
-CH,CH,CH,-), 53,41 (s, 2 x —NCH,-), 54,67 (s,
-OCH;), 56,35 (s, -NCH,CH,CH,-), 66,25 (s,
-CH,0CH,-), 67,49 (s, -OCH,CH,CH,-), 107,52 (s,
ar.C), 111,61 (s, ar.C), 127,07 (s, ar.C), 139,45 (s,
ar.C), 148,92 (s, ar.C), 151,75(s, ar.C), 167,38 (s,
-CONHy,); ESI-MS (m/z): 340,06 ([M+H]").

2.6. Téng hgp 2-amino-4methoxy-5-[3-
(morpholinyl)propoxyl]benzamid (VII)

Cho 25 g VI, 250 ml nuéc cit va 25 g Fe vao
binh cau 1 lit 3 c¢b dat trén chiu nudce 1am mat. Lép
may khudy co, nhiét k& va phdu nhé giot cin bang
ap suat, khudy nhe. Nho tir tir dung dich axit sulfuric
(pha tir 30 ml axit sulfuric ddc voi 120 ml nuée cét),
sao cho nhiét do phan tng khong vuot qua 30 °C.
Sau khi nho hét axit sulfuric, duy tri phan Gng &
nhi¢t do phong thém khoang 2 gio nira, loc thu dung
dich trong, trung hoa bang dung dich NH; 25 % dén
pH = 8. Chiét bang 1000 ml EtOAc (chia lam 4 lan

Nghién citu tong hop gefitinib...

nhu sau 400, 300, 200 va 100 ml). Gop cac dich
chiét EtOAC va co loai dung mdi bang cit quay, thu
dugc 22 g (hidu suat 96,5 %) chit ran mau nau dam,
diém chay 151,5-152,9 °C.

IR( KBr, v (cm™)): 3437, 3316 (N-H), 2917
(C-Ha), 1633 (C=0), 1584 (C=C), 1054 (C-O); 'H
NMR (500 MHz, DMSO — dg), 5 (ppm): 2,08-2,13
(m, 2H, -OCH,CH,CH,-), 3,16-2,41 (m, 6H, 3 x
~NCH,-),3,72 (s, 3H, -OCHs), 3,88 (s, 4H,
—CH,0OCH,-), 3,92 (t, J = 6,0, 2H, -OCH,CH,CH,-),
6,30 (s, 1H, ar.H), 7,23 (s, 1H, ar.H); *C NMR (125
MHz, DMSO-dg), ¢ (ppm): 23,37 (s,-CH,CH,CH-),
51,13 (s, 2 x -NCH,-), 53,88 (s, -OCHj5), 55,18 (s,
-CH,OCH,-), 63,33 (s, -NCH,CH,CH,-), 67,75 (s,
-OCH,CH,CH,-), 99,73 (s, ar.C), 104,43 (s, ar.C),
116,30 (s, ar.C), 137,33 (s, ar.C), 147,47 (s, ar.C),
153,63(s, ar.C), 170,77 (s, -CONH,); ESI-MS (m/z):
310,08 ([M+H]").

2.7. Tong hop 7-metoxy-6-(3-
morpholinopropoxy)-3,4-dihydroquinolin-4-one
(V1)

Cho 20 g VII, 120 ml axit formic 99 % vao binh
cau, dat trén bép khudy tir, lip sinh han hdi luu,
khqu nhe dé chat rin tan hoan toan, nang nhiét do
phan tng 1én 90-95 °C va thyc hién phan (g & nhiét
d6 nay khoang 4 gio (theo ddi bang sic ky ban mong
voi hé dung mobi n-hexan/EtOAc 1/3 khi VII phan
mg hét), cét loai axit du ¢ ap suat 100 mBar. Sau
khi cAt hét axit formic, dé ngudi dén nhiét do phong,
thém 200 ml nude cat vao va khudy déu, d6 hon hop
ra cbc 500 ml va trung hoa bang dung dich NH;
25 % dén pH = 9, khudy tiép khoang 30 dé VIII két
tta hoan toan, sau do loc rira trén phéu loc x6p bang
nuée lanh. Sdy kho san pham ¢ 75 °C dugc 13 g
(hiéu suét 63,0 %) chit rin mau tréng nhat, diém
chay 244,3-245,7 °C.

IR (KBr, v (cm™)): 3440 (N-H), 3057 (C-H.,),
2951, 2831 (C-Ha;), 1673 (C=0), 1610 (C=C), 1069
(C-0); *H NMR (500 MHz, DMSO — dg), dn (ppm):
1,91-1,94 (m, 2H, -OCH,CH,CH,-), 2,37 (s, 4H, 2 x
-NCH,-), 2,43 (t, J = 7,0, 2H, -NCH,CH,CH,-),
3,57 (t, J = 4,0, 4H, -CH,0CH,-), 3,90 (s, 3H,
-Ocﬂg), 4,10 (t, J= 6,5, 2H, ‘OCHZCHQCHZ-), 7,12
(s, 1H, ar.H), 7,44 (s, 1H, ar.H), 7,97 (s, 1H,
-CH=N-), 12,04 (s, 1h, -NH-); *C NMR (125 MHz,
DMSO - dg), 0 (ppm): 25,68 (s, -CH,CH,CH-),
53,34 (s, 2 x -NCH,-), 54,74 (s, -OCHj3), 55,93 (s,
-NCH,CH,CH,-), 66,18(s, -CH,OCH,-), 66,77 (s,
-OCH,CH,CH,-), 105,79 (s, ar.C), 108,09 (s, ar.C),
115,57 (s, ar.C), 143,79 (s, ar.C), 144,77 (s, 1C,
=CHNH), 147,84(s, 1C, ar.C), 154,58(s, ar.C),
160,05 (s, =C0O); ESI-MS (m/z): 320,10 ([M+H]").
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2.8. Tong hop 4-chloro-6-(3-morpholinopropoxy)-
7-methoxy-quinazolin (1X)

Cho 10 g VIII vio binh cau dung tich 500 ml 3
cd, thém 150 ml SOCI, dit trén bép khudy tir, khudy
nhe va thém 3 ml DMF, dun hdi luu khoang 1 gio,
chay sic ky ban mong v&i hé dung médi n-
hexan/EtOAC 1/3 cho thdy chat dau VIII da phan
g hét. P& ngudi dén nhiét d6 phong, lip bom chan
khong, cat SOCl, & ap suat thiap. Thém 100 ml
benzen vao binh va cét loai hét benzen, thém tiép
100 ml benzen va cét loai hét benzen dé loai triét dé
lugng vét SOCl,. Sau d6 dé ngudi dén nhiét do
phong va thém 50 ml isopropanol vao, khudy déu 30
phut, loc trén phéu loc xép, rua béng 50 ml
(2x25ml) isopropanol lanh, thu banh loc uot 1a mubi
cia  4-cloro-6-(3-morpholinopropoxy)-7-metoxy-
quinazoline v6i HCI, mudi nay dugc ding dé chuyén
hoa tiép ma khong can tinh thé thém. Mot lugng nho
mubi nay duoc hoa tan trong nude cit, trung hoa véi
dung dich NH;, chiét v6i EtOAc, 1am kho cit loai
b6t EtOAC va dé két tinh thu dugc chat rin mau
nhat, diém chay 115-117 °C.

IR (KBr, v (cm™)): 2946, 2862 (C-Ha), 1614,
1557(C=C), 1509 (C=N), 872 (C-Cl); *H NMR (500
MHz, DMSO-dg), J4 (ppm): 1,95-1,97 (m, 2H,
-OCH,CH,CH,-), 2,37 (s, 4H, 2 x -NCH,-), 2,45 (t,
J = 70, 2H, -NCH,CH,CH,), 357(s, 4H,
~CH,0CH,-), 3,98 (s, 3H, -OCH), 4,15 (t, J = 6,5,
2H, -OCH,CH,CH,-), 7,20 (s, 1H, ar.H), 7,31 (s,
1H, ar.H), 8,79 (s, 1H, -CH=N-); *C NMR (125
MHz, DMSO-ds), & (ppm): 25,49 (s,-CH,CH,CH,-),
53,32 (s, 2 Xx -NCH,-), 54,69 (s, -OCHs3), 56,43 (s,
-NCH,CH,CH,-), 66,17 (s, -CH,OCH,-), 67,08 (s,
-OCH,CH,CH,-), 102,53 (s, ar.C), 106,71 (s, ar.C),
118,37 (s, ar.C), 148,30 (s, ar.C), 150,50 (s, ar.C),
151,96(s, -N=CHN=), 154,58(s, -N=CCl), 157,65 (s,
=CO0); ESI-MS (m/z): 338,04 ([M+H]").

2.9. Téng hgp 4-(3-chloro-4'-fluoroanilino)-7-
methoxy-6-(3-morpholinopropoxy)-quinazolin
(gefitinib-X)

Cho toan bd banh loc uot giai doan phan ung
trén vao binh cau dung tich 500 ml 3 c¢d, thém 100
ml isopropanol, khudy déu 15 phit. Thém vao binh
10 g 3-chloro-4-anillin, khudy déu 15 phit va bat
bép tir dun hdi lwu, khudy manh trong 1 gid, chay
sdc ky ban mong h¢ dung méi EtOAc/metanol 20/1
cho thay phan tmg da hét chat dau, loc trén phéu loc
xbp, rira bang isopropanol (3x20 ml), sdy kho &
nhiét do 75 °C duoc 12 g mudi cua gefitinib voi
HCL. Toan bj 12 g mubi vao coc thuy tinh dung tich
500 ml, thém 150 ml nudc cét, khuay déu va nang
nhiét do dung dich 1én 60 °C, diéu chinh pH =9-10

Vuwong Van Truwong va cong sy

bang dung dich NaOH 15 %, khudy tiép va dé ngudi
dén nhiét do phong, loc trén phéu loc xép va ria
bang nudc cat (5x15 ml), say kho & nhiét do 75 °C
thu duoc 10 g san pham gefitinib dang bot mau tring
nhat. 10 g gefitinib thé dugc cho vao binh cu dung
tich 500 ml 3 ¢6 thém 300 ml metanol, dun héi luu
dén thu dugc dung dich trong, thém 2 g than hoat
tinh vao dun thém khoang 10 phut nita. Loc néng, dé
san pham két tinh trong ngan mat ti lanh khoang 5
gio, loc rua trén phéu loc xép béng metanol lanh
(3x10 ml), sy kho & 75 °C trong 3 gio thu dugc 8,5
g (hiéu suat hai giai doan tong hop X tir VIII 12 61,0
%) chét tinh thé mau trang nhat, diém chay 194,5-
195,3 °C, d9 tinh khiét 99,82 % (HPLC).

IR( KBr, v (cm™): 3403 (N-H), 2955, 2821
(C-Hai), 1499 (C=N), 852 (C-H,); '"H NMR (500
MHz, DMSO-dg), oy (ppm): 1,96-2,02 (m, 2H,
-OCH,CH,CH,-), 2,39 (s, 4H, 2 x -NCH,-), 2,47 (t,
J =7,0, 2H, -NCH,CH,CH,-), 3,58 (t, J = 4,5, 4H,
—CH,0CH,-), 3,93 (s, 3H, -OCHs), 4,17 (t, J = 6,5,
2H, -OCH,CH,CH,-), 7,19 (s, 1H, H8), 7,43 (m, 1H,
H5), 7,77-7,81 (m, 2H, H5 + H6), 8,10-8,12 (m,
1H, H2), 8,49 (s, 1H, H2), 9,53 (s, 1H, NH);
3C NMR (125 MHz, DMSO-dg), 6 (ppm): 25,83 (s,
-CH,CH,CH,-), 53,40 (s, 2 x —NCH,-), 54,92 (s,
-NCH,CH,CH,-), 55,82 (s, -OCHs), 66,14 (s,
-CH,0OCH,-), 67,11 (s, -OCH,CH,CH,-), 102,50 (s,
C-5), 107,26 (s, C-8), 108,74 (s, C-9), 116,44 (d, J =
21,5, C-5), 118,72 (d, J = 18,5, C-3), 122,28(d, J =
6,8, C-6), 123,44(s, C-2), 136,79 (s, C-1), 146,94
(s, C-10), 148,31 (s, C-6), 152,55 (s, C-2), 153,10 (d,
J = 2411, C-4), 154,49 (s, C-7), 155,97 (s, C-4);
ESI-MS (m/z): 447,05 ([M+H]").

3. KET QUA VA THAO LUAN

Gefitinib 1an dau tién dugc téng hop thanh cong
vao nam 1996 boi nhom nghién ciru ctia Gibson,
KH. [3]. Cho dén nay, d c6 nhiéu cong trinh nghién
ctru vé tong hop gefitinib dugc cong bd [4-11]. Tuy
nhién theo chung t6i quy trinh tong hop cua nhoém
tac gia nhom tac gia Jyothi Prasad [7] 1a ¢6 nhidu wu
diém nhu di tir isovanillin va cac hoa chit thong
thuong, thuc hién trong nhing diéu kién ém diu va
cho hiéu suét t6t. Chung t6i ciing di theo huéng nay,
so d6 tong hop gefitinib nhu & hinh 2 duéi day.

3.1. Téng hop 4-methoxy-3-[3-(4-
morpholinyl)propoxy]benzaldehyd

4-methoxy-3-[3-(4-morpholinyl)propoxy]
benzaldehyd duoc tong hop tir isovanillin bang phan
ung ankyl hoa vadi 3-morpholinopropyl clorua trong
su ¢6 mat cua bazo, trong truong hop nay ching toi
st dung K,COsz. Tac nhidn phan trng 3-morpho-
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linopropyl clorua dugc st dung du khoang 1,4 lan,
phan Gng xay ra nhanh, d¢ dam bao phan tUng
chuyén hoa 1a hoan toan va giam thoi gian phan ung,
chung t6i dung sic ky ban mong dé theo dai két thuc
phan g, khi thuc hién phan ung & 80 °C, thi

. ()
e, T

N °

HaCO HCO

I: isovanillin
O/\

N \/\/o
H3CO: :

leoleOH
o o
\\/ N \/\/O
NH,
H,CO NO,
Vi
o/\ cl
N o
\/\/ AN N
J
HyCO N

N3

/)2 gefitinib (X)
0°N
1

Nghién citu tong hop gefitinib...

khoang 2 gid toan b chat dau isovanillin da dugc
chuyén hoa thanh san phém. Loc néng thu dich loc,
cit loai dung méi DMF thu duoc san phém dang ran
mau vang nau c6 d¢ tinh khiét dam bao chuyén hoa
tiép ma khong phai tinh ché thém.

o) o/\ o
(o
H HNO; H
—_—

H3CO NO,
1 m

1. HONH;CI
2.NaOH

o/\
K/ N \/\/0 X _©OH
(CH3C0),0 N
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Fe/H;SO, N ° NH
—_— 2
H3CO NH,
Vil
l HCOOH
o/\‘ o
SOCI,/DMF K/N\/\/O NH
B ——
P
HaCO N

Hinh 2: So d tong hop gefitinib

3.2. Téng hgp 4-metoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzaldehyd

Theo tai liéu tham khao [7], phan (tng nitro hoa
(1) dugc thyc hién bang dung dich HNO; 40 %, &
nhiét d6 40-45 °C, chung t6i cling thyc hién phan
(mg va theo ddi phan tng bang sic ky ban mong
thdy rang, phan tmg kha chon loc, thoi gian phan
img khoang 4-6 gio. Dé tach san pham, pha loéng
hén hop phan tng bang nudc da va trung hoa bang
NaOH dén pH = 8 va chiét véi EtOAc. Lam khé
dich chiét bang Na,SO, khan, loc, ct loai EtOAC.
San pham rin dugc rira biang hdn hop dung méi n-
hexan/EtOAC ti 16 1/1 va 3/1 dam bao san phim c6
o tinh khiét d¢ phan tng tiép.

3.3. Téng hgp 4-methoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzaldoxim

Chuyén hoa nhom andehit caa 111 thanh nhém
oxime, chung t6i st dung hydroxylamin hydroclorua
trong dung moi metanol/nudc, véi xuc tdc NaOH.
Phan g dugc thuc hién ¢ nhi¢t do phong, theo doi
phan tng bang sic ky ban mong. Tinh ché san pham
bang cach trung hoa hén hop bang axit axetic den
pH = 7, sau d6 loc san pham trén phéu thuy tinh xdp
va rua bﬁng nude lanh. Hiéu sudt phan Gmg cao trén
90 %, kiém tra bang sic ky ban méng véi hé dung
moi EtOAc/metanol 10/1 chi cho mot vét mau tim
¢6 R¢= 0,76 khi hién mau voi UV, diém chay 166,2-
167,7 °C (tai liéu [7] la 166-168 °C).
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3.4. Tong hop 4-methoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzonitril

Phan ting dehydrat ho4 oxime IV dé thu dugc V
¢6 thé duge thyc hién bang nhiéu tac nhan khac
nhau nhu anhydric axetic, anhydric propionic,
phospho pentoxit,... tuy nhién st dung anhydric
axetic la thuan loi hon ca trong qua trinh tach thu
san pham. Sau khi phan tng két thiic (kiém tra bang
sac ky ban mong), cit loai tac nhan du, trung hoa,
loc rira béng nudc lanh, séy kho thu duogc V, hiéu
suét trén 85 %.

3.5. Téng hop 4-metoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzamide

Dé thu dugc VI ¢o thé thuy phan V bing xuc tac
axit nhu axit sunfuric 50-70 %, axit hydrocloric déc
hodc hydro peoxit xuc tic dung dich kiém lodng.
Chung t6i da st dung dung dich nudc H,O,/KOH
(ndng d6 2.,5-3 % H,0, va 1,2-1,5 % KOH) dé thuc
hién phan tmg thuy phan hop chat nitril V. Ding sic
ky ban mong voi hé dung méi EtOAc/metanol 3/2
dé theo doi phan ung, sau khoang 1-2 gid phan tng
két thuc. Dé ngudi, loc rira béng nudc lanh trén phéu
loc xép, sdy kho thu duoc san phdm mau trang nhat
c6 diém chay 185,7-187,1 (tai liéu [7] la 187-188) cd
thé dung dé chuyén hoa tiép.

3.6. Tong hop 2-amino-4methoxy-5-[3-
(morpholinyl)propoxyl]benzamid

Khir hoa hop chit nitro VI thanh amin VII c6
thé ding cac tac nhan khac nhau nhu thyc hién phan
{mg hydro hoa & 4p suit cao voi xac tac kim loai 2-
10% Pd/C, 5%Rd/Al,O3, Ni-raney hoac st dung
Zn/H,NNH,. Tuy nhién, cac phuong phap nay hoac
1a khong kinh té va kho thyc hién vi st dung khi
hydro & 4p suat cao hodc chuyén hoa khong chon
loc, hiéu suét thap. Trong coéng trinh nay ching toi
da thr va thay rang c6 thé khir hoa nhom nitro thanh
amin bang hydro méi sinh (Fe/H,SOuong Fe/HCI
lang cho hiéu suat cao (phan ting toan luong) va dé
tach san phim. Sau khi phan ¢ ng két thuc, trung hoa,
chiét voi EtOAc, 1am kho va cét loai dung méi thu
dl,rgc san phém c6 d6 tinh khiét dam bao chuyén hoa
tiép.

3.7. Tong hgp 7-metoxy-6-(3-
morpholinopropoxy)-3,4-dihydroquinolin-4-one

Phan ing dong vong quinazolin-4-one dugc thuc
hién dé dang bang tac nhan axit formic ¢ nhiét do
90-100 °C. Theo ddi phan tng bang sic ky ban
moéng voi hé dung moéi EtOAC/metanol 1/1, sau thoi

Vuwong Van Truwong va cong sy

gian khoang 4-6 gio phan tng két thac. Ct loai axit
formic du & ap suat thap, trung hoa bang dung dich
amoniac, loc, rira két taa bang nudce lanh trén pheu
loc x6p thu dugc san pham dang bot mau tring nhat,
diém nong chay 244,3-245,7 °C (tai liéu [7] la 244,5
°C).

3.8. Téng hop 4-chloro-6-(3-morpholinopropoxy)-
7-methoxy-quinazoline

San pham 1X ¢ thé dugc chuyén hod tir VIII
bang nhiéu tic nhan clo hoa khac nhau nhu thionyl
clorua (SOCI,), phospho pentaclorua (PCls),
phospho oxyclorit (POCIy),...trong cac dung méoi
khoéng chtta nguyén tur hidro linh dong nhu metylen
clorua, cloroform, toluen, dioxan,..hodc khong sur
dung dung moéi. Ching t6i st dung thionyl clorua
lam tac nhan clo ho4 va khong st dung dung méi dé
tong hop 1X, kiém tra bang sic ky ban mong, sau
khoang 1-2 gio phan ung két thuc, cat hét thionyl
clorua du & ap suét thip. Loc rira san pham rin bang
isopropanol lanh, banh loc 12 mudi cta 4-chloro-6-
(3-morpholinopropoxy)-7-methoxy-quinazoline  v6i
axit HCI c6 thé st dung dé chuyén hoa tiép ma
khong phai tinh ché thém.

3.9. Téng hep 4-(3-chloro-4-fluoroanilino)-7-
methoxy-6-(3-morpholinopropoxy)-quinazolin

Gefitinib dugc tong hop bang phan tmg ngung
tu IX voi 3-cloro-4-floroanilin trong dung moi
isopropanol & nhiét do sbi hoi luu. Luong 3-cloro-4-
floroanilin duoc ching t6i sir dung du khoang 2 1an
so vai IX dé dam bao phan Gmg ngung ty triét dé va
rit ngan thoi gian phan tmg. V&i quy trinh nay thi
sau khoang 1-2 gio phan umg két thuc, dé ngudi va
loc, rira bang nudc cat lanh thu duge san pham
gefitinib & dang mubi clorua. Toan bd mudi nay lai
dugc hoa tan trong nudc cit 4m 50-60 °C va kiém
ho4 bang dung dich NaOH lodng 15% dén pH = 9-
10, loc, rira bang nude lanh, siy kho thu dugc san
pham gefitinib tho. San phdm gefitinib thé duoc két
tinh lai trong dung moi metanol thu dugc gefitinib
tinh khiét mau tring diém chay 194,5-195,3 °C (IP
10 quy dinh 193-197 °C) va khing dinh cdu tric
bang cic phuong phap phd IR, 1D-va 2D-NMR
cling nhu MS. D¢ tinh khiét trén 99,8 % (phuong
phép LC-MS).

4. KET LUAN

Di xdy dung duoc quy trinh tong hop gefitinib
di tr nguyén li€u isovanillin véi hi€u suat toan bo
quy trinh trén 15 %, trong d6 c6 cdi tién quan trong
la sir dung tac nhan Fe/H,SO, lodng dé khir nhém
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