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Nghién cuu tong hap Gefitinib lam thudc diéu trj bénh ung thu

Nguyén Vin Taf, Ngt.-yén Thi Thu Trang, Nguy&n Thj Ha, Vi Dirc Nam, Nguyén Tién Phong
Khoa Hoa thuc vit, Vién Duwoc liéu
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Bai bio 4rinhHay phwing phﬁp tong *hqp -Gefitinib di tir 3—hydruxy-4-methnxy benzaldehyde Gefitinib
duge sir dung-4é didie tri béui ung-thie phﬁl khongiphdité bae nhé (NSCLC), ung thwr: tuyen tuy va.cac
bénh ung thu kKhéc. Qua-irinh rtﬁng hop: trii qua.ci¢ buéc gdom alkyl*héa nguyén li¢u dau, chuyén héa
phém aldehyde-thanh nhém nitril- tuong img, nitro héa, Khirhéa, déng vong va phin ing véi 3-chloro-4-
ﬂuoroamlm dé duoc Geﬁtlmb vé1 7 giai doan va hi¢u suit toan quy trinh dat 15,88%. San phim va cic
hop chiit trung gian dwge xac dijnh ciu tric béi cac phé IR, 'H-NMR, *C-NMR, MS.

Tir khida: EGFR, Gefitinib, tong hop, ung thu, 3-hydroxy-4-methoxybenzandehyde.
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Study on synthesis of Gefitinib
for cancer drug

Summary

This paper reports a methiod for
synthesis. of Gefitinib+ staiting from
3-hyvdroxy-4-methoxy benzaldehyde.
Gefitinid is used foi- the {reatment
of wmop-small  cell dung -cancer
(NSELCY, pancreatic cancer and:
Other -cancers. The sprocess includes
alkylation of starting  material,
cortversion of aldehyde inte the
corresponding nitrile, nitration,
reduction, cyclization and reaction
with  3-chloro-4-fliioroaniline to
afford Gefitinib. with seven steps
and overall productivity of 15.88%.
The prodiict and intermédiatés have

been characterized by IR, '"H-NMR,

BCINMR, MS.

gﬁmﬁ{ «cancet, EGFR,
efitinib, synthesis, 3:hydroxy-4-

methoxybenzaldehyde.

Clussification number 3.4

*Tac gia liémhé: Email: nguyenvantaillll@gmail.com
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Cac thu thé ting trudhg biéu bi (EGFR) thude -ho protein
ErbB'-cia receptor tyrosine kinases (RTK) gbm 4 thanh vién:
ErbB-1/EGFR, ErbB-2/HER-2/neu, ErB-3/HER-3 va ErbB-4/
HER-4. Hoat hoa enzyme EGFR (ligand-dependent hodc llgan-
independent) dan dén su phosphoryl héa tai dudi céc té bao chat
clia cac thy thé 1am tang sy dap img cua cac phéan r ¢o chét din
dén sy hoat héa cac tin hiéu kich thich té bao phat trién. Céc con
dudmg tin hiéu lién quan dén EGFR bao gbm: RAS-RAF-MAPK
(mitogen-activated protein kinase), PI3K (phosphatidylinositol
3-kinase)-AKT, va JAK-STAT (signal:transducers va-activators of:
transcription) [14.

Trong cac bénh-nhén ung thu phm Kkhong phai € bao 1ihd
(NSCLC) (chiém khoang 75-80% s6 bénh nhan ung thu phoi) va
mot s6 bénh ung thu khac ¢6 su dot bién cita gen dan den protein
“EGFR” biéu hién qua mirc trén bé mit cua mét 36 t€ bao ung
thu [2]. Cac hop chit nhu Gefitinib c6 kha niing 1ic ché chon loc
EGFR va HER-2 bing cach ngin chin sy gia tang ¢ia protein
“EGFR”, tir d6 han ché sy phat trién cta bénh nén dirge st dung
dé diéu tri NSCLC, ung thu viiva mét s6 bénh ung thur khong dap.
{tng vai céc phuong phap héa tri-liéu khac [3, 4]. Gefitinib dugc

thirong ‘mai-héa va phan phoi bai Cong ty Astra-Zeneca val tén
thuong mai 1a Iressa, ddy 1d mét trong nhiing thudc diéu tri tai

dich. Gefitinib dugc Co quan An toan thue phim va dugc phim
Hoa Ky (EDA) chip nhén dé didu tri NSCLC vao thang 5.2003,
cho dén nay Gefitinib d3 dugc ban trén thi truéng & 64 quéc gia.

Trong bai bao ndy, ching tot trinh bay phuong phap tdng hop
Gefitinib tir nguyén liéu dau phd bién ré tién 13 3-hydroxy-4-
methoxy benzaldehyde qua 7 giai doan, v6i cic phan img don
gian, an toan, dé thyc hién.
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‘Niguyén vat liéu, phirong phap nghién cuu

Nguyén vt lidu va-thiét bi: hoa:chat, dung mdi dwgce
cung. cap bdi cac hang Merck, Fisher, AK Scientific
hodc P.A Trung Qudc va dugc sit dung truc tiép khong
qua-tinh ché. Sic ky top méng dugc tién hanh. trén ban
mong,silica gel 60 GF, 254 ¢ ¢ta Merck. Pho cong huﬂng
tir hat nhén dm;m do trén may Bruker AV300, phn héng
ngoai dugce do trén. may quang pho hongf ngoai Impact
410 Nicolet, phé khidi lwgng do trén may AutoSpec
Premier - qu:n H6a hoc, Vién ‘Han1am Khoa hoc va

Cong ;ngh:; Viét Nam.

Phirong phap, nghién ciru: Gefitinib- durgé¢ diéu ¢hé
tu 3-hydmxy-4—methuxy benzaldehyde theo sg dé sau:
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suab 82%. Pham img dytoc thye hlfm trong dung MOl
phén cige - DMF, xic tac v co K €0, tha! gian thyc
hleﬂ ngin (3 h): Khi nghign cinu tl’:ay the DMF béng
cac dung m6i khi¢ nhu CH.CN, THF, toluen thi iéu
suat plian img gidm xuéng {lan, lirgt 1a 78, 72 vavﬁ?’%)
néu thoi gian phan {mg tﬁng thi sdn pham cd hhiéu
tap chidt. Nhu viy, DMF vin la dung mdi phan g
-cho hiéu suat €aQ nhit. Nitro hoa chét (Z)‘bang acid
mitric trong acid acetic bang véi xtc tic H,30, 70%
'cho chif (3)-¢6 mau vang sing. Phan iriig mtra hoa
vnng benzen: Xay ra kha dé dang, ban dauthye hién
;phan«img ¢:0:5°C sau dé kéo dai qua-dém ¢ nhiét ¢
thuong: dé phan img xayra hoan toan. San pham#ach
rakhoi dung dichvdudi dang két tha, 4runghoa hon hop

CH3COOH

MO~ NG/ (HzSO4 70%) MeO NO,

(2)

s
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NHEOH H,80, MeO {4)I NO,
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Nhidu tai liéwda cong bd cic phiong phap tonghop:
Gefitinib trong phong:thi nghiém ciing nhur trong.cong:

nghiép[5-12]..G:day, ching t6itdng-hop Gefitinib véi
muc tiéu-quy trinh-tdng hiopdonigian, an todn;:cé tiien
vong phét triénta quy mé Ion.

Gefitinib dugc tong hop tit nguyén liéu diu 13

isovanilin. Isovanilin tham gia phan img alky! héa vo
1-bromo-3-chloropropan thu dugc chat (2) vdi higu

TAP CHI
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(8) CHs

phén Ung dén: pH 8, Toc nra két tiia nhleu 14n ¥éi nudc
thu-duge $an pham (3) véi Hidu suat 86%. H‘ap chét
(3) tham gia phan.img thé nguyén tu clo bang vong
tnorpholin: Phan-amg-dugc thue hign tmng dyng moi
DMF véi xuc tac -base vo-cof K__,COS, 6 mit exa Kk
hoic TBAI, &nhiét dé 75-80°C. Néu khéng sir dung
thém: K1 hodc TBALthi-phdn tmg chuyén héa-cham var
khungﬂhuane- todn, sau 24 h chi khoang 70% chatﬂau
chuyen héa va thoi giai phdn Gng dai kéo theo, nhiéw
tap chét sinh ra. Khi ¢6 mdt cia KI hosic TBAT thi
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phan tmg chuyén hoa hoan todn sau 3 k. Phan iig xay
ra theo co ché thé nucleophm thay thé nguyen fir clo
trong hop chit (3) bang vong morphorlin, lién két C-Cl
c6 tinh electrophin kém nén phai sir dung thém xac téc
KI hoic TBAI dé tao thudn 1¢i cho qua trinh phin cat
C-Cl, thiic ddy phan img xdy ra nhanh v hoan toan. D¢
tham gia phan g déng vnng tao dan xuit quinazolin,

nhom andehit trong hop chét (4) dugc chuyén thanh
nhom cyanua thong qua din xuét aldoxim (5). Nhom
andehit trong chét (4) tham gia phan tmg v&i hydroxy
amin hydrochlorid trong dung mdi MéOH 95%, KOH
12 xG¢ tic. Phin Umg xay ra hoan toan sau 4 h, san
pham (5) tao thanh dudi dang két tha tach ra khoi dung
dich, trung koa dung dich phan img vé pH 7-8 bang
amd acetlc loc nra san pham vm nu'crc thu dugc chat
chirc oxim U‘ung hop chit (5) dude chuyen thanh nhom
nitril bang tac nhan anhydrid acetic & 120°C, theo doi
qua trinh phin g bang sac ky 16p mong cho thay sau
5 h phan ung xay ra hoan toan. Anhydnd acetic gip
tich mdt phan i nude dé chuyén hoa aldoxim thanh
nitril, sau khi phan g két thic, hon hop sén pham
dugce d6 ra nudc da va trung hoa bang dung dich NH,

dén pH 9, san phim (6) ket tua khoét dung dich dm;rc
loc rira véi nude. Hidu sudt thd ciia phin img dat 87%.

Hop chit (6) dugec kInr héa nhom nitro thanh nhom
amin bing tic nhan Na, S O,/HC! cho chat (7). Céé tac
nhan théng thudng dé khu hna nhom nitro thanh amin
thudng dugc sur dung 1a Fe/HC, H_/Pd-wC 10%, Raney/
Ni... Véi tac nhan Fe/HCI thuong kho kiém soat dugc
qua trinh phan tmg sinh-ra nhiéu tap, trong khi dé S
dl,mg Xuc tac }I7/Pd-C 10%, Raney/Ni tién hanh & ap
suat cao lai yéu cau thiét bi chuyén dung, nguy hiém,

xuc tac ¢é gia thanh cao, phan img trong thdn gian dai
va khdng hoan toan [12]. Trong khi sir dung tac nhén
khir héa don gian Na, S,0,/HC1 ¢ 50°C, phan ing xay
ra vai hiéu suit 90%, it tap chét, khéng yéu cau thlEt bi
ddc thu. Hop. chit (7) tham gia phan tmg one-pot gom
2 giai doan dé chuyén thanh Gefitinib. C6 thé téng hop
Gefitinib théng qua giai doan tao thanh quinazolin-
4(3H)-on tir formamidin va cic din xuét chlﬂ'n'fi nhu
thionyl chlorid. Tuy nhién, con dudng nay ton tai
nhiéu han ché nhu hiéu suit thap, cin phai ding hrong
du formamidin, tac nhan SOC], nguy hiém va déc hai.

Dé han ché nhitng nhuqrc dlem ndy, chang t61 da tong
hop Gefitinib tir hop chét (7) théng qua hop chit trung
gian  N’-[2-cyano-5-meéthoxy-5-{3-(4-morpholinyl)
pmpuxy}phenyl]-N N-dimethyl formamidin (8) [12].

Chat (7) phan tmg véi DMF-DMA sinh ra hop chét (8),
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trong qua trinh phan ung, MeOH sinh ra duoc cit loai
ngay bang hé thong Dean-Stark, két thic phan ung,
DMF-DMA du dunc loai khoi hén hop phan imng bang
phuong phap cat dudi 4 ap suat thap. Chit (8) dugc sinh
ra khong can phai tinh ché ma drge cho phan ng luén
vo1 3+chloro-4-fluoroanilin vdi xibc tac 13 acid acetic &
120-125°C Hleu suat cﬁ hal glal doan dat 50% Trnng
phu, do d6 san pham durﬂc tinh che bang sic ky cot
silica gel, hé dung mbi ria giai CH,Cl:MeOH (100:0-
7: 3)

Tong hop 3-(3-ch!0rﬂprﬂpmy)-J-merhmybenzuldeh yde
(2) cho vao binh ciu 2 ¢d dung tich 50 ml (co lip hé
thnng sinh han, khuay tir, nhiét ké) 2 g isovanilin (0,013
mol, 1 equiv) va 15 m] DMF, khudy cho hén hop tan
hoan toan, ¢ho tiép 5,5 g K,CO, (0,04 mol, 3,08 equiv.)
va khudy trong vong 15 phut. Sau dé nho tir tir 1,9 ml

-brnmn-3-chlnru propan (0,019 mol, 1,5 equiv.) vao
binh phan img 16i tang nhi€t d6 trong binh ién 75°C va
giit ¢ nhiét do nay trong subt qud trinh phan imng. Theo
doi phan tmg bing sic ky 16p mong dén khi isovanilin-
phan ting het hoan toan (saun khnang 3 h) thi dung
phan g, Hon ‘hop phéan-img duogc d& ngudi vé nhiét
do phong, dn ra 100 ml nuge da khuay trong 30 phat
roi chiét 1ay sin phim bing ethyl acetate (3x80 mti),
pha hitu co duge gép lai va ria: bang nude mubi bio:
hoa, lam khan bang NaZSO cét loai dung méi dudi
ap siidt giam thu duoc 2,46 g san phamadang tinh thé
trang. Hiéu sut thd cha phén img dat 82%. San pham
c6 R.= 0,45 trén siic ky 16p mong vdi he dung mo1
n—hexan cthyl acétat (8 2). Tinh ché san pham dé xac
dinh céu tric bang sic ky cft silicagel, rra glai véi hé
dung moéi gradient n-hexan: ethylacetate (100 0<9:1).
San pham dugc chimg minh cdu tric bang phé IR,
'H-NMR, “C-NMR:

IR (cm’, KBr): 2926,81; 2828,61(-CH,, CH,);
1683,50 (C=0); 1587,89; 1516,86; 1474 (C=C vong
benzen); 1273, 1120,77 (Ar-0-C). ESI-MS (m/z): [M-
HJ = 226.98. 'H-NMR (500 MHz, MeOH); é (ppm):
9,82 (s, 1H, H-CHO); 7,58 (d, 1H, H- -C)); 7,48 (s, 1H,
H-C)); 7,16 (d, 1H, H-C,); 4,21 (t, 2H, H-CH,Cl);
3,96 (s, 3H, HCHO) 380 (t, 2H, H-CH,O), 224
(m, 2H-CH,CH.Cl). *C-NMR (125 MHz, MeOH);
5 (ppm): 192,9; 156,7; 150,3; 131.5; 127,9; 112,6;
112,4; 66,8; 56,7; 42,2; 33,3.

Téng hop  5-(3-chloropropoxy)d-methoxy-2-
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nitrobenzaldehyd (3): trong binh: cau 2 .c6 dung tich
25-ml ¢6 lap khuay tir chira 0,5 g 3-(3-chloropropoxy)-
4-methnxybenzalﬂehyd (2,2 mmol}. (Z)avaﬂ 4 mlacid
acetic TlEIl hanh-Jam lanh phéan -img vé 0-5°C bang da
mubi.rdi nho III tiy 0,76.ml acid nitric (0,018 mol), sau
15:phit nhé tiép-2 ml acid sunfuric 70%; luon:giir nhiét
do:hon hgp phan (mg trong suot qué trinh & 0-5°C. Sau
do, phan img dugc ticp fuc khuay & nhiét- do thu&mg
dén khi.kiém tra bing séc ky 16p mong, thay hét chat
dau thi dimg phan {mg (sau 12 h). P hdn hop phan
ung, vau 50 ml nudc da khudy trong 30 phut t:rung
‘hoa vé pH 7,5-8 bang dung dich NH;, ‘loc két tua,
rihiéu lan ‘bang nuoc thu duoc 0, 515 g san pham la
.chét tin mau vang rihat. Hiéu suat thé phan tmg dat
86%..San pham cé R.= 0,5 trén sic k¥ ’kffp mong vdi
hq: dung mdin-hexan: aceinn (8:2). Tinki clié san pham
dé xéc dinh¢cau triie Bang-sac ky cdt silicagel, rira-gide
véi hé-ding méi gradient n-hexan: ethylauetate (100:0-
8:2). San. phim: dirgc chimg minh cAu 4ric bang phd,
IR, 'H-NMR, “C-NMR:

IR (cm?, KBr): 2973,34; 288895 (-CH,, CHZ),
1683,16 (-CH=0); 1574,6, 1514,89; 1445 (C=C vong
benzen), 1286;9%, 1224,48 (AI-G C} MS [M+H}+
= 274; [M-HJ; = 272. '"H-NMR (500 Mz, €DCL);
é.(ppm); 10,44 (s, 1H, H-CHO); 7,61 (s, 1H, H- -C
743 (s, 1H, H:C. ), 4,32 (t, 2H, H-CH Cl), 4,01 (s,
3H, H-CH,0); 373 (t, 2H, H-CH,0); 2,34 (s, 2H,
2H-CH, CH CD. BC-NMR (125 MHz, CDCl); &
(ppme). 187 64; 152,69; 143/97; 12545, 114,08;
110,84; ¥07,38; 66,06, 56,71, 40,97; 31, 83

Tong hop 4-methﬂw-5-(3-marphm'mnprﬂpﬂxy)-
2-nitro banzaldehyd (4): trong binh cau 2 cn 25
ml c6 1ip may Khudy tir va nhiét k& chia 0,28 g
5<(3-chloropropoxy)- -4-methoxy-2-nitio benzaldehyd
(1,83 mmol, Tequiv.) (3) hoa tan trong 7 ml DMF.

Nho-tirtir 0,3 ml morpholine (3,47 mmol, 1,9- ‘equiv.y

vao hén hop phéan ung, khudy 15-phit, :cho tiép. 06
g K2CO (4,34 mmol; 2,24 equiv.) va-0;3 g Nal (2
mmol; 1,1equiv. )rdi ting nhmf d6 phan ung:1én 75°C.
Tlieo:do1-phan tmg bang séac ky-16p moéng cho dén khi
hét chét dau (khﬂﬂ.ﬂg 3.h) thi.dimg. C6 can dung o1
DMEF, cho vio hén hop .phan tmg 10 ml nuée, chiét
vai ethyl acetat (3x10 ml), pha hitu co duge rira lai
vm nude mum bio hoa, 1am khan bing Na,SO, roi
cit dudi 4p suit thap thu dugc 0,234 g san pham mau
vang cam. Hiéu suat thd phan tmg dat 71%. Trén sic
k¥ 16p mong, san pham cé gia tri R, = 0,4 v&i hé dung
moi n-hexan:ethyl acetat (7:3). San pham dugc ching

TAR CHI
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minficau trac bidg cac phd IR va MS:

IR (cmi, KBr): 2066,31; 2910,05 (-CH,, CH),
1683,37 (-CH=0); 1574,99; 1516,83; 1423 (C=C vong

ti;enzm) 1286:34; 1226,03 (Ar-O-C). MS: [M#HJ =
25,1

Tong hop 4-methoxy-6-nitro-3-[3-(4-m mpﬁﬂﬁn yl)

propoxyl} benzaldoxim (5) trenig binh cau 25 il

cd I'ap may khu&y fur, pheu nhé giet va sinh hamr hoi
lue; chira dupg dich ciia ;36 g A4-methoxy-5-(3-
morpholinopropoxy)-2-pitro  benzaldehyde (1,1

mmol; 1 equiv.) (4) trong 2,6 ml methanol 95%. Nhé
tle tir dung dich ehia 0,15 g NHiOH HCl (2,2 mmol,

2 equiv.) trong 0,4 ml nudc vdo hon hep phan ymg,
Tiép tuc cho vao hon hop phan (mg dung dich chira
0,075 g KOH (1,34 mmol) trong 0,6 ml nuodc. Qua
trinh phan g xuét hién két tha mau vang cam la sén
pham (5). Sau 4 h khudy & nhiét do thudmg, theo dbi
bing sdcky 16p mong phan (mg xay ra‘hodn todn, do
vio 20'mi nudc d4, trang hoa vé pH = 7-8 bing acid
acetic. Lo¢ két thasrira vai 5S-mf nua'c thu'duoc0,292
g sén phim mau vang cam, héy Syat phan «ing dat
81%. Tinh.ché san phém bang sic kv oot silicagel, rira.
giai voi hé dung mdi gradient n-hexan:gceton ¢4 00:0-
7:3). San pham duge chimgminh cau triic Bqng ph&-IR
'H-NMR, “C:NMR:

IR (em', KBr): 3433,22 (-N-OH); 2944,36; 2866,43
(-CH,, -CH,); 1685,12 (-CH=N); 1574;62; 1519,37%,
1425 (c—-c vong benzen); 1289,64; 1225,66 (Ar-0-C).

MS: (M-H} = 338, [M+H]+ = 340, ‘H-NMR
(500MHz, MeOH);. & (ppm): 8,59 (s, 1H, H-NOH);
7,68 (s, 1H, H-C)); 7.45 (s, 1H, H:C)); 4,22 (t, 2H,
H-CH,Cl); 3,95 (s, 3H, H:CH,0), 373 (1, 4H,
H-CH,0); 2.60 (1, 2H, H-CH Q -Ar); 2,53 (t, 4H,
H-CH. N); 2,07 (m, 2H, H- CH ,CH,C]). “C-NMR
(125 MHz, MeOH); & G?pm) 151 4 146 86; 123,66;

114,678; 111,74; 11T,34; 108,87:%68,61; 67,704; 56,87;
56,44; 54,77; 26,96.

Tong hop 4-meth my-li—nHrﬂ-j‘-[.?‘a(-f-mﬂmhoﬁnﬂ)
prapaxyl] benzonitril (6): trong binh ciu 2 6 25
mlicé lp sinh han hbdi luu, may khudy tir, nhiét ke,
chira 0,3 g 4-methoxy-6-nitro- -3:[3e(4-morpholinyl)
prupexyl]benzaldﬂmm (0,88 mmol) {5) hoa- tan trong
6:m! Anhydrid acetic, tang nhiét d coa- hﬂn‘“hﬂp phan
{mg 1én 120-125°C, thea ddi phan {mg bang sic ki 167
mnng Sau. 5 h, phan img xay ra hoan toan, duwa nhiét
dn v 30-35°C, thém vao 200 ml nude, didy chinh pH
vé& 9-10 biang dung dich amoniac, hun hop xudt hién
két tiia mau vang nau. Locthu chat rin, rira véi 20 nil
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niroe, sﬁy kho duoc 0,25 g san phﬁm ¢d mau vang nau.
Hiéw suét phan ung dat 37%. San phim c6 R = 0,4
vorhe dung méi fi-hexan:aceton-(8:2). Tinh che sdn
pham bang sic ky.cot silicagél, rira giai voi h¢ dung

gradlent n-hexan:aceton (100 0-8:2). San pham
dm;w;, chimg minh ¢4ii tric bang pho IR, MS, 'H-NMR,
BCNMR:

IR (cm!, KBr): 2965,62; 2838,09- (CH,, CH.,),
1573,01, 1524,13; 1459,80-(C=C vong benzen), 1326
(CN); 1271,96; 1215,35 (Ar-O-C). MS: IM+H] = 322.
'H-NMR (500 MH, CDCL); o (ppm): 1,79 (s, 1H,
H-C)); 7,28 (s, TH, H-C); 4,23 (1, ZH H-CH,C1); 4,02
(s, 3 H, H-CH,0); 3,74 (t, 4H, H-CH, 0); 2,55 (1, 2H,
H.(;H 0O-Ar); 2,50 (t 4 H,H- CH,N), 2,49 (m, 2H;
H-CH2CH Cl). BC:NMR (125 MHz, CDCI Vi O (ppim):
153,02; 152,34; 142,54; 128,18; 116,37; 115,55;
108,00; 68,24; 66,80; 56,73; 54,81; 53,60; 25,77.

fing ‘hgp  amino-4-methoxy-5-(3-morpholinopropoxy)
'benzbnﬁrif (7): trong binh cau 2:c6 50 ml (c6 1ap sinh han
hoi liru, my khudy tir gia nhiét; nhiét ké) chira 0,44
g %methoxy-ﬁhmtro-?: -[3-(4-morpholinyl)propoxyl]
benzonitril (1,37 mimol) (6) va 16 ml nudc. Cho tir tir
dmg dich chira 1,2 g nairi dithiénit hoa tan: trong 0,5
il fuge vao birh phan émg viting nhiét do 1én 50°C,
khuay trong 2,5 h. Sau do tiép tuc gia nhiét Ién 70°C
rﬁl cho tir tir 8 ml HCl 25% vao hén hop phan g,
tiép tuc khudy & hhiét dé nay trong khoang 2 hcho dén

khi phamung Xay rashuén tnan Phan. ung két-thic, lam:

lanh vé 20°C va diéu chinh vé& pH 10 bang dung dich
NH,. San pham dirge chiét véi dichiloromethan (3 lan
x 30 ml) ria pha hifu co véi nudc va nudec mudi bﬁﬂ
hoa, cit loai dung méi duogc 0,34 g san pham 1a chét rin
mau nau. Hidu suat phan ( ung dat 90%. San pham co R,
=0,6 voi-hé dung méi trién khai chloroform: methancnl
(20:1). Tinh ché san 'p‘hﬁm bﬁng' s&cC ky cdt silicagel,
rira gidi véi hé ding méi gradient n-hexan:aceton
(100:0-7:3). San phim duge chimg minh cau tric bing
pho IR, 'H-NMR, *C-NMR:

IR (cm, KBr) 3461,55 (-NH); 2958,53 (-CH,,
CHi) 2228,80 (NH); 1575,451; 1536,32; 1456,980
(C=C vong benzen); 1340 (dd hoa tri -CH,, CH,),
1340,7 (CN); 1231,15; 1147 (Ar-0:C). '"H-NMR (5’00
MHz, MeOH); 6 (ppm): 6,9 (s, 1H, H-C,); 6,45 (s, 11,
H-C % 3,96 (4, 2H, H-CH: ;Cl); 3,84 (s, 3H, H-CH,0),
3 73{t 4H,H-CH O) 2 60(t,2H H-CH,0-Ar); 2,55(t,
4 H, H-CHN), 1 95 (m, 2H; H-CH ,CH Cl) BC_NMR
(125 MHz, MeOH); 6 (ppm): 157, 17 149 86; 141,64,
119,34; 118,05; 100,26, 86,153; 69,67; 67,56; 56 72,
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36,23; 54,75; 27,17.

Tong  hop  4-(3’:chloro-4’-fluoroaniline)-7-
methoxy-6-(3-morpholino propoxy) quinazolin (I):
trong binh phan dmg 25 ml (dugc ldp véi may khuiy
tir, nhiét ké, thiét bj Dean-Stark) chira hén hop 0,5
gd2-amino-4-methoxy:5-(3-morpholinopropoxy)
benzonitril (1,7 mmol) (7), 6 ml toluen, 0,01 ml acetic
acid; 0,5 ml. DMF-DMA (3,7 mmol). Tién hanh phan
ing & 105°C, cit loat methanol sinh ra b&ng thiét bi
Dean-Stark. Theo doi phan (ng bing si¢ ky I6p mong,
sau 3 h ¢hét ddu (7) da phan tmg hoan tuan DMF-DMA
du va toluen dugc cit loai dudi 4 ap suat thap thu duge
hop chit N-[2-cyann-5-methnxy-4 {3-(4-morpholinyl)
propoxy }phenyl]-N,N-dimethyl formamidin (8) dui
dang dau mau ndu. Cho vao binh phan @mg chia (8)
4,5 ml acétic acid, 0,31 g 3-chloro-4-fluoro anilin (2,1
mmol) va khudy hén hop phan Urng trong khnang 5hd
125-130°C cho dén khi chat trung gian d chuyén héa
huan toan (l(lﬂm tra baug s&c ky ban mung) lam lanh
va didu chinh vé pH 9 bang dung dich amumac thém
vao 30 ml ethyl acetate va khudy trong 1 h. Chiét pha
nuGe vai ethyl acetat (3 1an x 30 ml), gép toan bd pha
hin co nra 1@1 véi nuée mudi bio hoa, lam khan bing
Na SO, va cét loai dung moi dudi 4p suit giam thu
0, 78 g san phim dang dau mau nau. Tinh ché sin pham
bing sic ky cbt silica gel v6i hé dung mdi rica gtan
CH,C1:MeOH (100:0-7:3), thu dwoc 0,4 g san pham
Geﬁtlmb San phdm c6 mau n'ang, nhi¢t 4§ nong chay
193-196°C, R 0,4 voi h¢ dung mdi ethylacetate, va
0,6 vér hé dung mdi CH,C:MeOH (9:1). Hiéu suit
phan g sau chay cot dat 50% San pham dugc chimg
minh ciu trisc bang cac phd:

IR (cnr’, KBr): 3393,74 (NH); 2956,67; 2822,72
(-CH,, CH,); 1628,97 (C=N); 1577,86; 1535; 1429,64
(C=C vong benzen), 1222,635; 1112 77 (Ar-O-C).
ESIMS: [M-HJ- = 445; [M+H]" = 447. 'H-NMR
(500 MHz, CDCI); 6 (ppm): 8,64 (s lH, H-C);
7,89 (m, 1H, H-C)); 7,58 (m, 1H, H-C)); 7,27 (4,
1H, H-C_), 7,21 (s, 1H, H-C,); 7,12 (t, 1H, H-C,);
4,12 (t, 2H H-CH,C); 3,94 (s, 3H, H-CH,0); 3,74
(t, 4H, H-CH,0), 2,57 (t, 2H, H-CH,0-Ar); 2,50 (m,
4H, H-CH,N); 2,07 (m, 2H, H-CH, CH CD). "C-NMR
(125 MHz, CDCL); o (ppm): 156, 33 155 67; 155,19;
153,71; 153,38; 14896; 147.42; 124,13; 121,70
120.99; 116,57; 109,02; 107,75; 101,21; 67,53; 66,61,
56,14: 55,30; 53,59; 25,82.

Két luan
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Gefitinib dugc tong hop tir isovanilin tri qua 7 gial
doan v&i-hiéu suat todn quy trinh dat 15,88%. Gefitinib:
vi-céc chit trang gian duoc chimg minh cau tric bing
cic phuong phép phd IR, MS, 'H-NMR, “C-NMR.
Quy frinhtdng hop don gian; an foan, dé thyc hién, ¢
kha n3ng trién khai ra quy mo-idm.
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