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QUY TRINH TONG HOP GEFITINIB

(57) Giai phép hitu ich dé xuét quy trinh cai ti€n téng hgp hop chit 4-(3° -clo-4’-

floanilino)-7-metoxy-6-(3-morpholinopropoxy)-quinazolin (cong thitc 1) dé diéu

tri bénh ung thu phdi, quy trinh nay bao gém cac budc: a) alkyl hod iso-vanilin

bang 3- morpholinopropyl halogenua, b) nitro ho4 san phim thu duoc & budc a)

bang axit nitric, ¢) chuyén hod tryc ti€p nhém andehyt trong san phdm ciia budc

b) thanh nhém amit bdng mu6i hydroxylamin, ti€p theo 1a dung dich H,O, trong

moi truong kiém, d) khir hod nhém nitro bang hydro mdi sinh, €) déng vong

béng axit formic thu dugc san phdm vong quinazolin, f) clo hod nhém cacbonyl

tao dan xudt clo, g) ngung tu san phdm thu duoc & buéc f) véi 3-clo-4-floanilin.

San phdm gefitinib tho dugc két tinh lai bing metanol va kiém nghiém dat Dugc
dién An D6 2010 (IP 2010).
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Linh vie ky thuat dwoc dé cap

Giai phap hiru ich d& cap dén quy trinh cai tién tng hop hop chat 4-(3-clo-4-
floanilino)-7-metoxy-6-(3-morpholinopropoxy)-quinazolin (gefitinib) dung dé bao ché

thudc didu tri bénh ung thu phéi.
Tinh trang ky thuit cia gidi phap hiru ich

Hop chét 4-(3-clo-4 -floanilino)-7-metoxy-6-(3-morpholinopropoxy)-quinazolin
hay con dugc goi la gefitinib da dugc biét dén 13 hoat chit tiém ning trc ché su phat trién
clia t& bao ung thu phdi nho co ché kim him mét cach chon lgc céc yéu t6 di truyén
tyrosin kinaza (HER-1/EGFR), trong khi da biét ring su ting trudng cia tyrosin kinaza la
nguyén nhéan chinh dan t&i sy phat trién khong kiém soat & cac mé bidu bi va do vay din
t6i sy ting trudng manh cia té bao ung thu phdi c6 ngudn gbc dot bién bai cac md biéu

bi nay.

Nim 2003, gefitinib dugc co quan FDA ctua Hoa Ky cAp phép luu hanh dudi dang
thudc didu tri bénh ung thu phdi té bao khong nhé (NSCLC) dudi tén thude Tressa, dy 1a
mdt liéu phap mdi dung trong didu tri bénh ung thu phéi. Khong gidng nhu céc loai thude
khéac van dang duoc st dung trong cac phac dd hoa tri lidu, thudc Iressa c6 kha nang tac
dong truc tiép 1én khéi u ma khong gy anh hudng 1én cac mé tang trudng khac. Didu
nay da lam giam dang ké cac tac dung khéng mong muén cia thude, do vy ngudi bénh
c6 thé ding thuéc trong céc liéu trinh diéu tri kéo dai nhiéu thang, tham chi 14 nhiéu nim.
Tuy nhién, gia thanh ban 1€ cao cia thudc Iressa duoce cho 13 trd ngai 16n cho viée tiép
can thudc diéu tri hiru higu cla bénh nhan méc bénh ung thu phdi. Didu nay con tré thanh
vén dé kho giai quyét hon nita & cic nude dang phat trién nhu Viét Nam khi ma mot bo
phén khéng nhé ngudi dn méc bénh ung thw phdi khong c6 di diéu kién dé tiép can ligu

phép diéu tri dét tién bang thudc Iressa. Chinh vi vay, viéc tim ra phuong phap méi aé
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tdng hop gefitinib v6i gia thanh ha duge cho 12 hudéng tiép can hiéu qua trong viée giai

quyét vn d& ha gia thanh diéu tri bénh ung thu phdi bang thudc chira gefitinib.

Gefitinib duoc téng hop bodi Gibson, K.H va cac dong tac gia (xem WO 96/33980)
theo so dd phan ng (Hinh 1) sau:
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Trong tai liéu nay, quy trinh tong hop gefitinib di tir nguyén liéu dau 13 hop chit
6,7-dimetoxy quinazolin-4-on, hop chit nay c6 thé dwoc tdng hop tir hop chit axit 2-
amino-4,5-dimetoxybenzoic theo phuong phap tong hop ciia Barker (EP 0566226). Nhin
chung, viéc tong hop gefitinib theo con dudng nay 1a khong kha thi boi qua trinh phan
ung tao ra nhiéu san phdm phy, do d6 d8 c6 dwogc san phdm c6 d6 tinh khiét cao can cac

qua trinh tinh ché sic ky cot phire tap va ton kém.

Cho dén nay da c6 nhidu bang sang ché cong bd quy trinh téng hop gefitinib, trong
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d6 Jyothi Prasad va cac dong tac gia (WO 2005/070909 A1) @& xuét quy trinh téng hop
gefitinib kha thi nh.'é'lt khi trién khai & quy mé cong nghiép (xem so dd phan tng Hinh 2
dudi day). Quy trinh nay di tir chit dau isovanilin, 13 hoa chét ré va da dwoc san xuit
thwong mai, cac chat phan ting khac hiu hét 13 nhimg hoa chit thong dung va gia thanh

thip:
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Tuy nhién quy trinh trén vin con mot s6 nhuge diém nhu c6 qué nhiéu giai doan

(9 giai doan), sir dung lugng du 16n chét dat tién anhydrit axetic dé chuyén hoa hop chat
V thanh hop chét VI va didu kién phan (ng khét khe khi str dung chét xtic tac dit tién Ni-
Raney véi ty 18 16n cho phan tmg khir héa hop chit VII thanh hop chét VIII véi chit khr



1972

13 hydro & ap suét 20+25 psi hoic chit hydrazin hydrat (80%).

Theo quy trinh tong hop gefitinib trong tai liéu “Optimization of the Synthesis for
Gefitinib”, Jinri Yaoxue (2011), 21 (12), trang 741-744, cong bd ngay 13/9/2011 ciing
bao gbém 9 bude. Tuy nhién tac gia di tir hop chit Metylvanilin, hop chét nay c6 thé duoc
tbng hop bang phan tmg metyl hoa tir hop chit vanilin nén nguyén liéu s& dit va khé
kiém hon so véi tir hop chit isovanilin, 13 hoa chét ré va da dugc san xudt thuong mai.
Trong tii liéu @& chuyén héa hop chit 4-metoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzaldehyt thanh hop chét 4-metoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzamit ciing dwgc thuc hién trong hai budc phan tmg nén s& mét
nhidu thoi gian va tén chi phi trang thiét bi phan tmg.

Dua trén thuc té d6, cin ¢é quy trinh didu ché gefitinib d& dang thyc hién dugc &
quy mé cong nghiép trong diéu kién Viét Nam, it cong doan phan tmg, d& tinh ché, sir

dung cac nguyén liéu ré tién, d& kiém va dic biét cho hiéu suit cao.
Ban chét k§ thuit cia giai phap hiru ich

Gidi phap hitu ich d& xudt quy trinh cai tién téng hop hop chit 4-(3-clo-4-
floanilino)-7-metoxy-6-(3-morpholinopropoxy)-quinazolin (gefitinib) bao gdm cac bude

sau:

a) Alkyl hoéa isovanilin bang 3-morpholinopropyl clorua véi sy ¢ mit cia bazo
dé tao ra 4-metoxy-3-[3-(4-morpholinyl)propoxy]benzaldehyt (III);

b) Nitro héa san phdm thu dugc trong buédc a) dé thu dugc 4-metoxy-6-nitro-3-[3-
(4-morpholinyl)propoxy]benzaldehyt (IV);

¢) Chuyén héa san pham thu dwgc trong buéc b) thanh 4-metoxy-6-nitro-3-[3-(4-
morpholinyl)propoxy]benzamit (VII); |

d) Khir hoa hop chat thu dugce trong budce c) tao ra hop chét 2-amino-4-metoxy-5-
[3-(morpholinyl)propoxyl]benzamit (VIII);

¢) Pong vong hop chit thu duge trong bude d) tao ra hop chét 7-metoxy-6-(3-
morpholinopropoxy)-3,4-dihydroquinolin-4-on (IX);
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f) Clo héa hop chit thu dwoc trong budc e), tao ra hop chét 4-clo-6-(3-
morpholinopropoxy)-7-metoxy-quinazolin (X);

g) Ngung tu san phdm clo héa thu duge trong bude f) véi 3-clo-4-floanilin, tao ra
4-(3'-clo-4'-ﬂoanilino)-7-metoxy-6-(3-morpholinopropoxy)-quinazolin 4
(gefitinib).

Giai phéap hitu ich nay s& khic phuc duge cac nhuoe diém cua quy trinh trén bing
viéc thuc hién phan ting tong hop truc tiép IV thanh VII (phan tmg one-pot), rit ngén
dwoc dang ké thoi gian tong hop va dic biét 1a khong phai sir dung anhydrit axetic. Khi
d6 hiéu suit tdng hop truc tiép IV thanh VII c6 hiéu suit trung binh 75% cao hon hin
hiéu suét chuyén hoa IV thanh VII thuc hién qua 3 giai doan (Hinh 3) theo quy trinh téng
hop cua tic gia Jyothi Prasad va cac dong tac gia (WO 2005/070909 A1) vé6i hiéu suét
khoang 50%. Khtt hoa VII thanh VIII bang hydro méi sinh tir phan tng gifta kim loai Fe,
Sn hoic Zn véi axit lodng & ap suat khi quyén cho hiéu suit cao (khoang 95%), vira tranh
duoc viée st dung cac xuc tac kim loai dat tién véi ty 1€ 16n, vira don gian hoa diéu kién
cong nghé khi khong phai st dung thiét bi phan tng chiu ap. Vé khia canh kinh té, viéc
str dung hydro mdi sinh ¢é hiéu qua kinh t& hon han quy trinh khir VII thanh VIII cia
sang ché WO 2005/070909 A1, trong sang chéndy tic gia Jyothi Prasad va cac dong tac
gia da phai str dung 2 g xic tac Ni-Raney (46 4m 50%) dé khir hoa 5 g hop chét VII thu
dwoc 4,1 g hop chit VIII & ap suét khi hydro 20+25 psi. Do d6 quy trinh cai tién tong hop
gefitinib theo giai phap hiru ich d& dang thuc hién & quy md cong nghiép trong didu kién
Viét Nam do sir dung cac nguyén lidu ré tién, d& kiém, tiét kiém hoa chét, rat ngin thoi
gian, cho hiéu suét cao va dam bao hiéu qua kinh té.

M3 ta chi tiét giai phap hiru ich

Theo phuong 4n cta giai phap hitu ich, quy trinh tbng hop hoat chit gefitinib c6
hoat tinh didu tri bénh ung thu phdi duoc tién hanh tir nguyén liéu dau 13 isovanilin, day
14 nguyén lidu d& kiém va c6 gia thanh chap nhan dugc trong diéu kién san xuét tai Viét
Nam.

Chu trinh phan tmg di tir isovanilin trai qua cac budc phan tmg tir a) dén g) dé tao



1972

ra san phim cudi ciing, sau m&i budc phan tng, san phim tao ra duoc tinh ché bang cac
phuong phép di biét trong linh vuc k¥ thuét nay trude khi sit dung cho budc phan tng
tiép theo.

Duéi ddy 14 so dd phan tng tdng hop hop chét gefitinib theo giai phép hitu ich
(Hinh 3):
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Trong budc a), chat alkyl héa dugc sir dung 13 3-morpholinopropyl clorua véi su
¢06 mit cua chét xtic tic bazo nhu K,CO;, Na,COs, v.v. trong dung mo6i DMF, & nhiét do
80 °C. Chit phan trng 3-morpholinopropyl clorua duge str dung du khoang 1,4 1an, phin
{ing x4y ra nhanh, d& dam bao phan tmg chuyén ho4 12 hoan toan va gidm thoi gian phan
g, séc ky ban mong duge sir dung dé theo ddi sy két thic phan ng, sau khoang 2 gid
toan bd chét dau isovanilin da dwoc chuyén hoa thanh san phim.

Phan g nitro hoa trong budc b) st dung chit HNO; 40%, & nhiét do 40-45°C
trong tir 4 dn 6 gid. Theo ddi phan tmg bing séc ky 16p moéng thiy phan (g kha chon
loc, hdn hop phan tmg dwgc trung hoa, chiét bang EtOAc, san pham thu dwgc duoc rira
bing n-hexan/EtOAc dé dam bao db tinh khiét cho phan émg tiép theo.

Bude ¢) chuyén hoa hop chit IV thanh hop chit VII duge thuc hién bang cach cho
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IV phan g v6i mudi hydroxylamin trong dung méi phan cuc & nhiét do cao, tiép theo
kiém hoa hén hop phan g va cho hdn hop phan tng phan tmg tiép v6i dung dich hydro
peoxit, sau khi nho hét hydro peoxit duy tri phan tmg & nhiét do khoang 20 + 60 °C. Mudi
hydroxylamin c6 thé dugc lva chon cic mudi hydroxylamin sulfat, clorua, phosphat,...
Dung moi ¢6 thé sir dung 13 dimetyl sulfoxit, dimetyl formamit, hodc etylen glycol. Nhiét
d6 phan tng c6 thé thuc hién trong khoang 60 + 150 °C, t6t hon nén thuc hién & 80+~ 110
°C. Chét kiém c6 thé six dung natri, kali hydroxit, natri cacbonat hoac kali cacbonat. Dung
dich hydro peoxit dugc st dung & néng d6 20+ 30%. Sau khi phan vmg két thic (kiém tra
bang séc ky ban mong), dé ngudi hdn hop xudng nhiét d6 phong hodc lam lanh, loc thu
san phdm thé VII, sin phdm c6 do tinh khiét d&dm bao thuc hién chuyén hoa tiép ma
khong can phai tinh ché thém.

Phan tmg khtr hop chit VII thanh hop chét VIII trong bude d) duoc thyc hién bing
hydro méi sinh & nhiét 4o phan Gng khoang 0 + 50 °C, thoi gian phan tmg khoang 0,5 +
3,0 gid. Sau khi phan vmg két thic, loc thu dich loc va trung hoa dich loc bang dung dich
kiém dén méi truong kiém. Chiét hdn hop sau trung hoa bing dung méi hitu co c6 do
phan cuc trung binh hodc thip, gdp phan dich hiru co va 1am khé bing cac chét 1am kho
thong thuong, loc va cét loai dung moéi thu dugc san phém VIII tho6. Hydro méi sinh ¢
thé tao ra bang phan tmg cta dung dich axit lodng v&i kim loai ¢6 tinh khir trung binh,
axit sir dung 1a céc axit v co nhu axit sulfuric, axit clohydric, axit bromhydric hoic axit
phosphoric, t6t hon nén sir dung axit sulfuric hoic axit clohydric. Kim loai c6 thé sir dung
12 k&m, sét, thiéc,...t6t hon nén st dung st hoic thiéc. Dung dich kiém dugc chuén bj tir
natri hydroxit, kali hydroxit hodc amoni hydroxit, natri cacbonat hoac kali cacbonat.
Trung hoa dén méi trudng c6 pH khoang 7,5 + 11,5, t6t hon pH sau trung hoa & khoang
8,5 + 10,5. Dung méi chiét c6 thé sir dung etyl acetat, metyl etyl xeton, diclometan hoic
cloroform. Chét 1am kho sir dung natri sulfat hodc magie sulfat. Sau khi cét loai hét dung
mdi san phdm thé VIII c6 mau vang canh kién hodc ndu ddm c6 do tinh khiét dam bao
chuyén hoa tiép, hidu suat san pham trén 95%.

Do d6, theo phwong an cta giai phap hitu ich, giai phap hitu ich dé xut quy trinh
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téng hop hop chét gefitinib trai qua cac budc tir a) &n g) néu trén, trong dé budc khir héa
d) dugc tién hanh véi sy c6 mit cta chét xic tac Fe/H,SO, hodc Sn/H,SO, thay vi st
dung H, & ap suét cao va kim loai dét tién.

Budc dong vong e) cho hop chét thu dugc trong bude d) tao ra hop chét 7-metoxy-
6-(3-morpholinopropoxy)-3,4-dihydroquinolin-4-on dugc tién hanh véi chit phan tng la
axit formic, phan tng dugc theo ddi bing sic ky ban mong trong tir 4 dén 6 gidy dén khi
phén g chuyén héa hoan toan. Sau budc déng vong e), bude clo hoa trong budc f)
dugc thue hién véi su ¢6 mit cua chét clo hoa. Theo phuong an cua giai phap hitu ich,
chét clo hoéa la thionyl clorua (SOCL), phospho pentaclorua (PCls), hodc phospho
oxyclorit (POCl;). Phan ting c6 thé duge thuc hién trong cic dung méi khong chira
nguyén tir hidro linh dong nhu metylen clorua, cloform, toluen, dioxan, v.v. hoic khéng
st dung dung mdi. Theo mdt phuong 4n cla giai phap hitu ich, phan tmg dién ra trong
buée f) khong can sir dung dung méi. San phadm thu dwoc & dang mudi clorua c6 thé
duogc sir dung ngay ma khéng cin chuyén héa vé dang tu do.

San phim cubi dugc tong hop bing phan tng ngung tu hop chét 4-clo-6-(3-
morpholinopropoxy)-7-metoxy-quinazolin  v&i  3-clo-4-floanilin trong dung méi
isopropanol & nhiét d¢ soi ctia no. Pé dam bao phan Gng toan lugng, rit ngén thoi gian
phan tmg va hiéu suit cao, lwrgng 3-clo-4-floanilin dugc sir dung du khoang 2 14n so véi
chét phan tmg con lai. Trong budc nay, phan tmg két thic sau khoang 1-2 gidy, dé ngudi
va loc, rira bing nudc cit lanh thu duge san phim gefitinib & dang mudi clorua. Toan bd
mudi nay lai dugc hoa tan trong nudc ¢t 4m 50-60 °C va kiém hoa béng dung dich
NaOH loang 15% dén pH = 9-10, loc, rira bing nudc lanh, siy khé thu duge san phim
gefitinib thd. San phdm gefitinib thé duge két tinh lai trong dung méi metanol thu dugc
gefitinib tinh khiét mau tring.

Béng quy trinh ndy, cic san phim thd sau mdi giai doan tdng hop déu c6 do tinh
khiét dam bao chuyén ho4 tiép, hiu nhw khéng phai tinh ché bang cac phwong phép thong
thuong nhu két tinh lai hay chay sac ky cot. Cau triic ctia cdc hop chit trung gian va san

phdm cubi déu dugc khing dinh bing cac phuong phap phd hién dai nhu phd hdng ngoai
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(IR), phd cong hudng tir proton 'H-NMR, phd >C-NMR, v.v..
Vi du thwe hién giai phap hiru ich
Vi du 1: Téng hop 4-metoxy-3-[3-(4-morpholinyl) propoxy]benzaldehyt (III)

Can 109,2 g K,CO3, 60 g isovanilin va 500 ml DMF vio binh ciu 1 lit 3 ¢d, dat trén
bép dién va lip médy khudy co, khudy déu hén hop khoang 15-20 phut. Thém tir tir 90 g
morpholinopropyl clorua vao hdn hgp phan tng trong thoi gian khoang 15-20 phut. Nang
nhiét d6 1én 80 °C va duy tri phan Umg & nhiét d niy, kiém tra phan g bing séc ky ban
mong, sau khoang 2 gi® isovanilin d4 phan ting hét. D& ngudi dén nhiét d6 phong, loc lay
dich loc, c6 loai dung m6i DMF & 4p suat 100 mBar, dé ngudi thu duge 105 g san pham
rin mau vang niu, diém néng chay 51,5-53,0 °C.

IR( KBr, v (em™)): 2961 (C-H,y), 1677 (C=0), 1592 (C=C), 1061 (C-0); 'H NMR
(500 MHz, DMSO — dg), 6y (ppm): 1,86-1,91 (m, 2H, -OCH,CH,CH,-), 2,34 (S, 4H, 2 x —
NCH»-), 2,40 (t, J = 7,0, 2H, - NCH,CH,CH,-), 3,56 (t, J = 4,5, 4H, -CH,OCH,-), 3,87
(s, 3H, -OCHs), 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 —
dg), 0 (ppm): 25,75 (s, 1C, -CH,CH,CH,-), 53,32 (s, 2C, 2 x -NCH,), 54,74 (s, 1C, -
OCH;3), 55,84 (s, 1C, -NCH,CH,CH,-), 66,16 (s, 2C, -CH,0CH,-), 66,60 (s, 1C, -
OCH,CH,CH,-), 110,63 (s, 1C, ar.C), 111,40(s, 1C, ar.C), 12590 (s, IC, ar.C),
129,63(s,1C, ar.C), 148,48(s, 1C, ar.C), 154,38(s,1C, ar.C), 191,25 (s, 1C, -CHO); ESI-
MS (m/z): 280,07 ((M+H]H.

Vi du 2: Téng hop 4-metoxy-6-nitro-3-[3-(4-morpholinyl)propoxy]benzaldehyt (IV)

Cho 1 lit dung dich HNO; 40% vao binh ciu 2 lit 3 ¢d, lip sinh han hdi lwu, nhiét
ké, khudy déu va duy tri nhiét d6 40 — 45°C trén bép khudy tir. Thém tir tir 100 g (III) vao
hén hop phan ting sao cho nhiét d6 phan tmg van duge duy tri trong khoang trén, tiép tuc
duy tri phan tmg & nhiét do trén thém 4 gio nita (sau 4 gio kiém tra bing sic ky ban méng
thay IIT d phan tng hét). D6 hdn hop phan tmg vao cde thuy tinh dyng 500 g nuée da,
trung hoa bang NaOH rin dén pH=9, qu4 trinh trung hoa cin b sung nudc da dé duy tri
nhiét 6 < 20 °C. Chiét véi EtOAc (800 ml x 3), gdp cac dich chiét lai, lam kho bing 100
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g Na,S0Oy,, loc, c6 loai EtOAc b?lng cit quay va dé san phém két tinh sau 1 gi0. Loc rira
bing 50 ml dung dich hdn hop EtOAc/n-hexan 1/1 sau d6 14 50 ml dung dich EtOAc/n-
hexan 1/3. Say khé san phim & 75 °C thu dugc 80 g san phAm mau vang sang c6 diém
chay 108,1-109,6 °C.

IR(KBr, v (cm™)): 3109 (C-H,,), 2939, 2853 (C-H,;), 1680 (C=0), 1573 (C=C), 1026 (C-
0); '"H NMR (500 MHz, DMSO — dy), Sy (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,OCHy-), 3,96 (s, 3H, -OCHs), 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 - dy), §
(ppm): 25,49 (s, 1C, -CH,CH,CH,-), 53,28 (s, 2C, 2 x -NCH,-), 54,48 (s, 1C, -OCHj),
56,64 (s, 1C, -NCH,CH,CH,-), 66,13 (s, 2C, -CH,0CH,-), 67,48 (s, 1C, -OCH,CH,CH,-
), 107,61 (s, 1C, ar.C), 110,67(s, 1C, ar.C), 124,67 (s, 1C, ar.C), 143,40(s,1C, ar.C),
151,95(s, 1C, ar.C), 152,03(s,1C, ar.C), 188,49 (s, 1C, -CHO); ESI-MS (m/z): 325,04
(IM+H]").

Vi du 3: Téng hop 4-metoxy-6-nitro-3-[3 -(4-morpholinyl)propoxy]benzamit (VII)

Cho 70 g hop chét 4-metoxy-6-nitro-3-[3-(4-morpholinyl)propoxy]benzaldehyt, 28 g
HONH,.HCl va 280 ml DMSO vao binh cau 2 lit, 4 ¢b, 1ip may khudy co, nhiét ké va
sinh han hdi lwu, khudy nhe. Nang nhiét d6 va duy tri phan ung & 100 + 110°C khoang 2
gio. Pé ngudi dén nhiét d6 phong. Sau d6 nhé giot tir tir dung dich NaOH (420 ml NaOH
5.5M) sao cho nhiét do phan tmg khong vuot qua 30 °C. Sau khi nhé hét dung dich
NaOH, nh¢ tir tir 100 ml dung dich H,O, 30% sao cho nhiét d khong qua 50 °C. Duy tri
phan Gng & nhiét d6 40 + 50 °C thém khoang 1 gi® nita. Dirng phan tmg dé nguéi dén
nhiét 46 phong. Loc trén phéu loc x4p, rira biang 250 ml nwéc lanh. Siy khé san phim &
75 °C thu duge 59,5 g san pham c6 mau vang nhat, diém chay 185,7-187,1.

IR(KBr, v (ecm™)): 3410, 3305, 3214 (N-H), 3010 (C-H,,), 2954, 2836 (C-H,;), 1661
(C=0), 1619, 1523 (C=C), 868, 808 (C-H,,); '"H NMR (500 MHz, DMSO — d), 5y (ppm):
1,89-1,92 (m, 2H, -OCH,CH,CH;-), 2,35-2,41 (m, 6H, 3 x -NCH,-), 3,56(s, 4H, —
CH,OCH,-), 3,87 (s, 3H, -OCHs;), 4,16 (t, J = 5,5, 2H, -OCH,CH,CH,-), 7,08 (s, 1H,
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ar.H), 7,56 (s, 2H, -NH,), 7,96 (s, 1H, ar.H); °C NMR (125 MHz, DMSO — dy), & (ppm):
25,64 (s, 1C, -CH,CH,CH,-), 53,41 (s, 2C, 2 x -NCH,-), 54,67 (s, 1C, -OCHj), 56,35 (s,
1C, -NCH,CH,CH,-), 66,25 (s, 2C, -CH,OCH,-), 67,49 (s, 1C, -OCH,CH,CH,-), 107,52
(s, 1C, ar.C), 111,61 (s, 1C, ar.C), 127,07 (s, 1C, ar.C), 139,45 (s,1C, ar.C), 148,92 (s,
1C, ar.C), 151,75(s, 1C, ar.C), 167,38(s,1C, -CONH,); MS (m/z): 340,06 (M+H]").
Vi du 4: Téng hop 2-amino-4-metoxy-5-[3 -(morpholinyl)propoxyl]benzamit (VIII)

Cho 25 g VII, 250 ml nuéc cit va 25 g Fe vao binh cau 1 lit 3 ¢b dat trén chau nudce
1am mat. Lap may khudy co, nhiét ké va phdu nhé giot cin bing ap suét, khudy nhe. Nho
tir tir dung dich axit sulfuric (pha tir 30 ml axit sulfuric dic véi 120 ml nude cét), sao cho
nhiét d6 phan tmg khong vuot qua 30 °C. Sau khi nhé hét axit sulfuric, duy tri phan tmg &
nhiét do phong thém khoang 2 gid nita, loc thu dung dich trong, trung hoa bing dung
dich NH; 25% dén pH=8. Chiét bang 1000 ml EtOAc (chia 1am 4 1in nhu sau 400, 300,
200 va 100ml). Gop cac dich chiét EtOAc va c6 loai dung médi bing cit quay, thu dugc
22 g chit rin mau nau dam, diém chay 151,5-152,9 °C.

IR( KBr, v (cm™)):3437, 3316 (N-H), 2917 (C-H,y), 1633 (C=0), 1584 (C=C), 1054
(C-0); 'H NMR (500 MHz, DMSO — dy), 5y (ppm): 2,08-2,13 (m, 2H, -OCH,CH,CH,-),
3,16-2,41 (m, 6H, 3 x -NCH,-),3,72 (s, 3H, -OCH,), 3,88(s, 4H, -CH,OCH,-), 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), 6 (ppm): 23,37 (s, 1C, -CH,CH,CH,-), 51,13 (s, 2C, 2 x -NCHS,-), 53,88 (s,
1C, -OCH3), 55,18 (s, 2C, -CH,OCH,-), 63,33 (s, 1C, -NCH,CH,CH,-), 67,75 (s, 1C, -
OCH,CH,CH,-), 99,73 (s, 1C, ar.C), 104,43 (s, 1C, ar.C), 116,30 (s, 1C, ar.C), 137,33
(s,1C, ar.C), 147,47 (s, 1C, ar.C), 153,63(s, 1C, ar.C), 170,77(s,1C, -CONH,); ESI-MS
(m/z): 310,08 ((M+H]").

Vi du 5: Téng hgp 7-metoxy-6-(3-morpholinopropoxy) -3,4-dihydroquinolin-4-on (IX)
Cho 20 g VIII, 120 ml axit formic 99% vao binh clu, dat trén bép khqu tu, lép

sinh han héi luu, khqu nhe dé chat rin tan hoan toan, ning nhi¢t 46 phan Gng 1€n 90-95

°C va thyc hién phan tmg & nhiét d6 nay khoang 4 gio. Cit loai axit du & 4p suét 100

mBar. Sau khi cét hét axit formic, dé ngudi dén nhiét do phong, thém 200 ml nuédc cat
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vao va khudy déu, d6 hdn hop ra cdc 500 ml v trung hoa bing dung dich NH; 25% dén
pH = 9, khudy tiép khoang 30 phut dé IX két tia hoan toan, sau d6 loc rira trén phdu loc
x6p bang nuéc lanh. Sdy khé san phim & 75 °C duge 13 g chét rén mau tring nga, diém
chay 244,3-245,7 °C.

IR(KBr, v (cm™)): 3440 (N-H), 3057 (C-H,,), 2951, 2831 (C-H,;), 1673 (C=0), 1610
(C=C), 1069 (C-O); 'H NMR (500 MHz, DMSO — dy), oy (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,O0CH,-), 3,90 (s, 3H, -OCH,), 4,10 (t, J = 6,5, 2H, -OCH,CH,CH,-),
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), 6 (ppm): 25,68 (s, 1C, -CH,CH,CH,-), 53,34 (s, 2C, 2 x —
NCH,-), 54,74 (s, 1C, -OCH3;), 55,93 (s, 1C, -NCH,CH,CH,-), 66,18(s, 2C, -CH,OCH,-),
66,77 (s, 1C, -OCH,CH,CH,;-), 105,79 (s, 1C, ar.C), 108,09 (s, 1C, ar.C), 115,57 (s, 1C,
ar.C), 143,79 (s,1C, ar.C), 144,77 (s, 1C, =CHNH), 147,84(s, 1C, ar.C), 154,58(s,1C,
ar.C), 160,05 (s, 1C, =CO); ESI-MS (m/z): 320,10 ((M+H]").

Vi du 6: Tong hop 4-clo-6-(3-morpholinopropoxy)-7-metoxy-quinazolin (X)

Cho 10 g IX vao binh cdu dung tich 500 ml 3 ¢, thém 150 ml SOCI, dat trén bép
khudy tir, khudy nhe va thém 3 ml DMF, dun hdi luu khoang 1 gid, kiém tra bang séc ky
ban méng cho thiy chit ddu IX di phan tng hét. D& ngudi dén nhiét do phong, cit hét
SOCIl, & ap sudt 100 mBar. Thém 100 ml benzen vao binh va ct loai hét benzen, thém
tiép 100 ml benzen va cét loai hét benzen dé loai triét &€ lwong vét SOCL,. Sau d6 dé
ngudi dén nhiét do phong va thém 50 ml isopropanol vao, khudy déu 30 phut, loc trén
ph&u loc xbp, rira bang 50 ml (2x25ml) isopropanol lanh, thu banh loc uét 1a mudi cia 4-
clo-6-(3-morpholinopropoxy)-7-metoxy-quinazolin véi HCl, mudi nay dugc ding dé
chuyén hoa tiép ma khong can tinh ché thém. Mot legng nhd mubi nay dugc hoa tan
trong nudce cét, trung hoa véi dung dich NHj, chiét v6i EtOAc, lam kho cit loai b6t
EtOAc va dé két tinh thu dwgc chét rin mau vang nhat, diém chay 115-117 °C.

IR( KBr, v (cm™)): 2946, 2862 (C-Hyy), 1614, 1557(C=C), 1509 (C=N), 872 (C-Cl);
'H NMR (500 MHz, DMSO - dy), 6y (ppm): 1,95-1,97 (m, 2H, -OCH,CH,CH,-), 2,37 (s,
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4H, 2 x -NCH,-), 2,45 (t, J = 7,0, 2H, -NCH,CH,CH,-), 3,57(s, 4H, -CH,0CH,-), 3,98
(s, 3H, -OCHs), 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 — d), 5 (ppm): 25,49 (s, 1C, -
CH,CH,CH,-), 53,32 (s, 2C, 2 x -NCH,-), 54,69 (s, 1C, -OCHj3), 56,43 (s, 1C, -
NCH,CH,CH,-), 66,17 (s, 2C, -CH,0CH,-), 67,08 (s, 1C, -OCH,CH,CH,-), 102,53 (s,
1C, ar.C), 106,71 (s, 1C, ar.C), 118,37 (s, 1C, ar.C), 148,30 (s,1C, ar.C), 150,50 (s, 1C,
ar.C), 151,96(s, 1C, -N=CHN=), 154,58(s,1C, -N=CCl), 157,65 (s, 1C, =CO); ESI-MS
(m/z): 338,04 (IM+H]").

Vi du 7: Téng hop 4-(3'-clo-4'-ﬂoanilino)-7-metoxy-6-(3-morphoIinopropoxy)-quinazolin
(gefitinib-I)

Cho toan bd banh loc w6t & giai doan phan tmg trén vao binh ciu dung tich 500 ml 3
cd, thém 100 ml isopropanol, khudy d&u 15 phut. Thém vio binh 10 g 3-clo-4-floanilin,
khudy déu 15 phit va bat bép tir dun hdi lwu, khudy manh trong 1 gid, kiém tra bang séc
ky ban mong cho thiy phan tmg d hét chit dau X, loc trén phéu loc xbp, rira bing
isopropanol (3x20ml), siy kho & nhiét d6 75 °C dwoc 12 g mubdi ciua gefitinib véi HCL
Cho toan b 12 g mudi vao cdc thuy tinh dung tich 500 ml, thém 150 ml nude cAt, khudy
déu va nang nhiét do dung dich 1én 60 °C, diéu chinh pH trong khoang 9 + 10 bang dung
dich NaOH 15%, khuéy tiép va dé ngudi dén nhiét do phong, loc trén phéu loc xép va ria
bang nudc cét (5x15ml), sdy khé & nhiét d6 75 °C thu dwoc 10 g san phdm gefitinib dang
bdt mau tring nga. 10 g gefitinib thé dwgc cho vao binh ciu dung tich 500 ml 3 ¢b thém
300 ml metanol, dun hdi Iuvu dén khi thu dwoc dung dich trong, thém 2 g than hoat tinh
vao va dun thém khoang 10 phit nita. Loc néng, dé san phim két tinh trong ngin mat ti
lanh khoéng 5 tiéng, loc rira trén phéu loc xdp bing metanol lanh (3x10ml), siy khé & 75
°C trong 3 gid thu duge 8,5 g chét tinh thé mau tring, diém chay 194,5-195,3 °C, do tinh
khiét 99,82% (HPLC).

IR( KBr, v (cm™)): 3403 (N-H), 2955, 2821 (C-H,y), 1499 (C=N), 852 (C-H,); 'H
NMR (500 MHz, DMSO — dy), 6y (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,0OCH,-),
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3,93 (s, 3H, -OCHs), 4,17 (t, J = 6,5, 2H, -OCH,CH,CH,-), 7,19 (s, 1H, HS), 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); >C NMR (125 MHz, DMSO — dy), & (ppm): 25,83 (s, 1C, -CH,CH,CH,-), 53,40
(s, 2C, 2 x -NCH,-), 54,92 (s, 1C, -NCH,CH,CH,-), 55,82 (s, 1C, -OCHj3), 66,14 (s, 2C, -
CH,0CH,-), 67,11 (s, 1C, -OCH,CH,CH,-), 102,50 (s, 1C, C5), 107,26 (s, 1C, C8),
108,74 (s, 1C, C9), 116,44 (d, J= 21,5, 1C, C5), 118,72 (d, J = 18,5, 1C, C3), 122,28(d,
J=63, 1C, C6), 123,44(s,1C, C2), 136,79 (s, 1C, C1), 146,94 (s, 1C, C10), 148,31 (s,
1C, C6), 152,55 (s, 1C, C2), 153,10 (d, J = 241,1, 1C, C4), 154,49 (s, 1C, C7), 155,97 (s,
1C, C4); ESI-MS (m/z): 447,05 ((M+H]".
Hiéu qua c6 loi ctia gidi phap hiru ich

Quy trinh cai tién tong hop gefitinib cua giai phap hitu ich c6 thé d& dang ap dung
trong diéu kién Viét Nam do st dung céc hoa chét ré tién, d& kiém, it giai doan, c4c giai
doan déu duogc thyc hién trong nhimg didu kién cong nghé khoéng phuc tap va cho hiéu
suét tt. Dac biét, hiéu sudt tong hop hop chét c6 cong thirc VII khi duge tong hop truc
tiép tir hop chét c6 cong thirc IV qua mét giai doan phan Ung dat 75% so véi giai phap
néu trong tai liéu W0O2005/070909 chi dat khoang 50%. Cong doan khir hop chit VII
thanh hop chét VIII dugc thuc hién & ap sudt thudng véi chit hydro méi sinh vira cho
hiéu suit t6t 95%, vira tranh duoc viée st dung xtic tac kim loai dit tién véi ty 1€ 16n.
Kha nang trng dung trong cong nghiép

Quy trinh tong hop hop chit 4-(3'-clo-4'-ﬂoanilino)—7-metoxy-6-(3-
morpholinopropoxy)-quinazolin néu trong ban mé ta gidi phap hitu ich nay c6 thé d&
dang dugc thuc hién & quy md cong nghiép, dic biét phit hop dé sir dung trong san xut
cong nghiép trong didu kién & Viét Nam. Céc tic gia giai phap hitu ich da tién hanh cac
nghién ciru sdu rong nhim tim ra didu kién phéan tmg t6t nhit cho mdi budc cua quy trinh
tbng hop, tiét kiém chi phi, cai thién hidu suét va nang cao d tinh khiét dwoc dung cia

san pham.
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Yéu cau bao hé
1. Quy trinh tdng hop gefitinib bao gdm cac bube sau:

a) alkyl héa isovanilin bing 3-morpholinopropy! clorua v&i sy c¢6é mit cia
bazo dé tao ra 4-metoxy-3-[3-(4-morpholinyl)propoxy]benzaldehyt (III);
b) nitro héa san phim thu dugc trong buéc a) bing HNO; dé thu duoc 4-
metoxy-6-nitro-3-[3-(4-morpholinyl)propoxy]benzaldehyt (IV);
c) chuyén hoéa san phdm thu duge trong budc b) bang cach cho san phdm nay
phan tmg véi mudi hydroxylamin trong dung mdi dimetyl sulfoxit, tiép theo kiém
héa hon hgp phan g 1di cho phan tmg tiép véi dung dich hydro peroxit dé tao ra
4-metoxy-6-nitro-3-[3-(4-morpholinyl)propoxy|benzamit (VII);
d) khir héa hop chit thu duge trong bude c) bang hydro méi sinh tao ra hop
chét 2-amino-4-metoxy-5-[3 -(morpholinyl)propoxyl]benzamit (VIII);
e) dong vong hop chét thu duogc trong budce d) bang cach cho hop chit nay
phan tmg v6i axit formic tao ra hop chét 7-metoxy-6-(3 -morpholinopropoxy)-3,4-
dihydroquinolin-4-on (IX);
f) clo héa hop chit thu dugc trong budce ¢) bang chét phan tng thionyl clorua,
tao ra hop chat 4-clo-6-(3-morpholinopropoxy)-7-metoxy-quinazolin (X);
g) ngung ty san phim clo héa thu dugc trong bude f) véi 3-clo-4-floanilin
trong dung moi isopropanol & nhiét do soi, tao ra 4-(3'-clo-4'-ﬂoanilino)-7-metoxy-
6-(3-morpholinopropoxy)-quinazolin (I).

2. Quy trinh theo diém 1, trong d6 budc khir héa trong bude d) duge thuc hién véi su cd

mit cua chit xuc tac Fe/H,SO, loang.
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