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Erlotinib hydrochlorid 1a mgt hgp cl}?it 4-anilinoquinazolin c6 tac dung wrc ché EGFR-tyrosine kinase
dugc dung dé diéu tri ung thu phoi t¢ bao khong nhé. Bai bao nay trinh bay m¢t phwong phap ré tién,
don gidn tong hgp hop chat nay. Erlotinib hydrochlorid dugc tong hgp tir 3,4-dihydroxy benzaldehyd véi
hi¢u suit 41,6%. San phiam va cac hop chit trung gian dwoge xac dinh céu tric boi cac phé IR, 'TH-NMR,

3C-NMR, MS va dé tinh khiét ciia san pham dwoc xac dinh bang HPLC.
Tir khéa: EGFR, Erlotinib, Erlotinib hydrochlorid, tong hop, 3,4-dihydroxy benzaldehyd.

Chi 56 phén loai 3.4

A study on the synthesis of Erlotinib
hydrochloride for lung cancer drug

Summary

Erlotinib hydrochlorideis a4-anilinoquinazoline
and an EGFR-tyrosine kinase inhibitor for
treatment of non-small cell lung cancer. In this
article, an inexpensive and easy method has been
described for the synthesis of this compound.
Erlotinib hydrochloride was synthesized in six
steps starting from 3,4-dihydroxy benzaldehyde
with 41.6% performance. The product and
intermediates were characterized by IR,
"H-NMR, “C-NMR, MS spectra and the purity
of the product was determined by HPLC.

Keywords:  EGFR, Erlotinib, Erlotinib
hydrochloride, synthesis, 3,4-dihydroxy
benzaldehyde.
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Pat van de

Trén thé giéi mdi nam c6 hon 1,2 triéu ngudi
bi ung thu phéi va ctr 3 giy lai c6 1 ca tir vong do
can bénh nay [1]. Tt vong do ung thu phdi chiém
30% céac ca tir vong do ung thu, trong d6 ung thu
phoi té bao khong nho (NSCLC) chiém gan 80%
[1]. Theo bao cao cua Hiép hoi Ung thu Viét Nam
tai hoi thao khoa hoc “Ung budu qudc gia” lan
thtr VII vao thang 10/2013, mdi nim nudc ta cd
khoang 150.000-200.000 ca mé&i mac bénh va
75.000-100.000 ca tt vong do ung thu, trong dé
ung thu phoi dimg hang thir 2. D3 c6 nhiéu thude
duoc st dung dé diéu tri ung thu véi cac co ché
khac nhau. Hudng di méi trong diéu tri ung thu
hién nay 1a cac thudc theo huéng dich, khong chi
cho hiéu qua hon céc thudc hoa tri truyén thong
ma con it gdy doc véi cac té bao binh thudng.
Erlotinib 13 thudc theo hudng nay, @rc ché chon
loc su tang trudng khong binh thuong cla cac
enzyme tyrosine kinase bang cach e ché su ting
chon loc EGFR [2].

Erlotinib dugc st dung dudi dang Erlotinib
hydrochlorid, tén biét dugc la Tarceva. Thube
dugc st dung dé diéu tri ung thu phdi té bao
khong nho (NSCLC), ung thu tuyén tuy va nhiéu
loai bénh ung thu khac. Erlotinib c6 tén khoa hoc
N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)
quinazolin-4-amine, c¢o6ng thic phan t&
C22H23N304, khdi lugng phan tir 393,436, cong
thtrc cau tao (1):
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O day, chiing t6i trinh bay phwong phéap téng hop
Erlotinib chloride qua 6 giai doan di tir 3,4-dihydro
benzandehide.

Nguyén vat liéu, phuong phap nghién ciéu

Nguyén vit ligu va thiét bi: hoa chat, dung moi dugc
cung cép boi cac hang Merck, Fisher, AK Scientific
hoic P.A. Trung Qudc va dugc sir dung truc tiép khong
qua tinh ché. Sic ky 16p mong duoc tién hanh trén ban
mong silicagel GF ,, ciia Merck. Pho cong huong tur
hat nhan dugc do trén may Bruker AV500, phd hong
ngoai dugc do trén may quang phd hong ngoai Impact
410 Nicolet, phd khdi luong do trén may AutoSpec
Premier - Vién Hoa hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. D¢ tinh khiét cua san phém duoc
kiém tra trén may HPLC Shimadzu - Khoa Héa thuc
vat, Vién Duoc liéu.

Phuwong phdp nghién ciru: tham khao céc tai licu
[3-5], chung t6i tong hop Erlotinib hydroclorid tir
3,4-dihydroxy benzaldehyd theo so d6 sau:
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So'd6 1: quy trinh téng hop Erlotinib hydrochlorid
Thuc nghiém va két qua

Tong hop 3,4-Bis(2-methoxyethoxy)-
benzaldehyd (4): trong binh cau 2 c6 ¢6 lap nhiét ké,
sinh han hoi luu va may khuay tir chira hon hop cua
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8,97 g 3,4-dihydroxy benzaldehyd (0,065 mol), 35,9 g
kali carbonat (0,26 mol) va 2,4 g TBAI (0,0065 mol)
dugc khudy tron trong 45 ml DMF. Sau khi khudy hdn
hop phan tng ¢ nhiét d6 phong trong 15 phut, cho vao
24,58 g 1-chloro-2-methoxy ethan (0,26 mol). Phan
g dugc gia nhiét 1én 85°C va theo doi tién trinh phan
g bang sic ky 16p mong . Sau 20 h, dimg phan Gng,
hon hop dugc lam lanh vé nhiét do phong, thém 100
ml nudc cit va chiét voi ethyl acetat (3 1an x 100 ml),
tach lay pha hitu co va 1am khan véi Na,SO,, cé:[ loai
dung moi thu dugc 14,97 g san pham tho, hiéu suat thd
phan ung dat 90 ,7%. Tinh ché san phdm dé xac dinh
céu tric bang sic ky cot silicagel, rira giai v6i hé dung
moi gradient n-hexan : ethyl acetat 100/0-9/1.

IR (KBr, cm™): 2939,1 (CH,, CH,); 1684,1 (C=0);
1594,2; 1513,3; 1438,4 (C=C vong benzen); 1273,62;
1129,8 (C-O-C). MS (m/z) [M+Na]® = 277; [M]" =
254. '"H-NMR (500 MHz, CDCl,), 6 (ppm): 9,75 (s,
1H, CHO); 7,33-7,38 (m, 2H, H-Ar); 6,94-6,92 (d, 1H,
H-Ar, J=8,5); 4,17-4,12 (m, 4H, 2CH,0); 3,75-3,71
(m, 4H, 2CH,0); 3,38 (s, 6H, 20CH,). "C-NMR (125
MHz, CDCl,), 6 (ppm): 190,6; 162,3; 154,2; 149,0;
130,1; 126,5; 112,4; 111,7; 70,6; 68,4; 59,0; 36,24;
31,2.

Téng hop 3, 4 B1s(2 methoxyethoxy) -benzonitril
(5): trong binh cau 2 ¢ c6 lap nhiét ké, sinh han hoi
lwu, may khuay tir chira hdn hop ctia 3,45 g 3,4-bis(2-
methoxyethoxy)-benzaldehyd (0,0136 mol) va 3,78 g
hydroxyamin hydrochlorid (0,0544 mol) trong 15 ml
methanol. 0,305 g KOH (0,0055 mol) dugc thém vao
lam xuc tac cho phan tmg. Hon hop dugc dun hdi luu
trong 3 h, theo ddi phan tmg bang sic ky 16p mong.
Két thic phan ng, c6 can methanol, hoa tan can trong
ethyl acetat, pha hitu co dugc ria véi dung dich HCI,
nudc, sau do duoc lam l;han brfmg Na,SO, va cat loai
dung moi. Can sau khi cat loai dung méi duogc cho vao
5,6 ml anhydrid acetic va dun ¢ 110°C trong 6 h, Sau
khi phan ¢ ng két thuc (theo d01 bang sic ky 16p mong)
lam lanh hén hop phan tmg vé nhlet do phong, d6 vao
100 ml nudc da va diéu chinh pH vé 8 bang dung dich
NaHCO,, sau d6 chiét voi ethyl acetat thu 1iy pha hitu
co (3 lan x 100 ml). Pha hitu co dugc rira voi nude va
lam khan bang Na SO, , cat loai dung méi duoc 3,05 g
san pharn mau nau, hleu suét tho phan ing dat 89,3%.
Tinh ché san pham dé xac dinh cdu trac bang phuong
phap sic ky cot silicagel, rira giai v6i hé dung moi
gradient n-hexan : ethyl acetat 100/0-7/3.

IR (KBr, cm™) 2954,9 (CH,, CH,); 2135,3 (CN);
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1598,6; 1512,8; 1434,1 (C=C vong benzen); 1276,6
(C-0-C). 'H-NMR (500 MHz, MeOD), & (ppm): 7,32
(dd, 1H, H-Ar, J=8Hz, J=2Hz); 7,29 (d, 1H, H-Ar,
J=2Hz); 7,08 (d, 1H, H-Ar, J=8Hz); 4,21 (m, 2H,
2CH,0); 4,17 (m, 2H, 2CH,0); 3,77 (m, 4H, 2CH,0O);
3,44 (s, 6H, 20CH,). "C-NMR (125 MHz, MeOD),
o (ppm): 154,5; 150,3; 128,0; 120,1; 118,2; 114,9;
104,9; 72,0; 71,9; 70,2; 69,8; 59.4; 59,3.

Téng hop 4,5-Bis(2-methoxyethoxy)-2-
nitrobenzonitril (6): trong binh cau 3 ¢ c6 lip
nhiét ké, sinh han va phéu nho giot cho tur tir 4,25
ml acid nitric 65% vao hon hgp cta 1,5 g 3,4-bis(2-
methoxyethoxy)-benzonitril (0,006 mol) hoa tan trong
1,25 ml acid acetic bang trong vong 15 phtt ¢ 0°C.
Sau d6, nho tlep 8 ml acid H,SO, 70% vao hén hop
phan mg va khudy, sau 4 h thi phan g két thiic (theo
ddi bang sic ky 16p mong). 6 hdn hop phan ung ra
30 ml nuée da, trung hoa hdn hgp phan tmg vé pH 8
bang dung dlCh NH,, loc, rura két tua bang nuoc lanh,

n-hexan va sdy kho & 50°C, cho 1,31 g chit rin mau
vang 1a 4,5-bis(2-methoxyethoxy)-2-nitrobenzonitril,
phan tng dat hiéu suit thd 74%. San pham duoc
tinh ché truéce khi xac dinh cau trac bang sic ky cot
silicagel, rira giai voi hé dung méi gradient n-hexan :
ethyl acetat 100/0-5/5. San pham c6 mau vang, nhiét
d6 nong chay 131-136°C.

IR (KBr, cm™): 2937,3; 2887,7 (CH,, CH,); 2231,0
(CN); 1567,1; 1530,2; 1453,6 (C=C vong benzen);
1232,2 (C-O-C). ESI-MS (m/z): [M+2H]"=298; [M]*
=296. "H-NMR (500 MHz, CDCl,), 8 (ppm): 7,86 (s,
1H, H-Ar); 7,28 (s, 1H, H-Ar); 4,32 (m, 4H, 2 CH,0),
4,31 (q, 2H, 2 CH,0); 3,82 (m, 1H, 2 CH,0); 3,45 (m,
6H, 2 OCH,).

Téng hop 2-Amino-4,5-bis(2-methoxyethoxy)-
benzonitril (7): trong binh cau d4y tron c6 lap sinh han
hdi lwu, nhiét ké va may khudy tir chira hdn hop cua
2,96 g 4,5-bis(2-methoxyethoxy)-2-nitrobenzonitril
(0,01 mol) va 35 ml nude. Cho tu tr 7,03 g natri
dithionite (0,04 mol) vao binh phan ing, nang nhiét
d6 1én 50°C va khudy trong 3 h. Sau d6, hdn hop phan
ung dugc nang 1én nhiét do 65°C va nho tur tir 13 ml
acid HC1 dic vao. Sau khi phan tng két thic (theo ddi
béng sdc ky 16p mong) lam lanh vé 20°C va diéu chinh
dén khoang pH10 bang dung dich NH, , chiét hdn hop
voi ethyl acetat (3 lan x 80 ml) thu pha hitu co va rira
lai v6i nudc mudi bdo hoa va lam khan bang Na SO,.
Cét loai dung méi dudi p suat glam thu dugc 2 S5¢g
san pham tho, phan tng dat hiéu suit tho 95,8%. Tinh
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ché san phdm dé xac dinh cau tric bang phuong phép
sic ky cot silicagel, rira giai voi hé dung moi gradient
n-hexan : ethyl acetat 100/0-5/5. Sau khi tinh ché san
pham c6 mau tring, nhiét d6 nong chay 71-75°C.

IR (KBr): 3451,5; 3360,1 (N-H); 2889,0 (CH,,
CH,); 2201,6 (CN); 1614,25; 1510,5; 1444,0 (C=C
vong benzen); 1276,3; 1230,0 (C-O-C). ESI-MS (m/z)
[M+Na]" = 289, [M]" = 266. 'TH-NMR (500 MHz,
CDCl,), 6 (ppm): 6,88 (s, 1H, H-Ar), 6,26 (s, 1H,
H-Ar), 4,1 (t, 2H, 2 CH,0, J=4,5Hz); 4,03 (m, 2H, 2
CH,0, J=4,5Hz), 3,76 (t, 2H, 2 CH,0, J=5Hz); 3,76 (t,
2H, 2 CH,0, J=5Hz); 3,43 (s, 6H, 2 OCH,)."C-NMR
(125 MHz, CDCL,), & (ppm): 154,9; 146,9; 140,8;
118,1; 117,9; 100,4; 86,6; 70,9; 70,5; 69,9; 68,1; 59,0;
58.,9.

Téong hop  6,7-Bis(2-methoxyethoxy)-N-(3-
ethynylphenyl) qulnazolln-4 amin (1) trong binh
phan tng 3 ¢6 c6 lip sinh han, nhiét ké, may khudy
tir va hé thong Dean-Stark chira 1,75 g 2-amino-4,5-
bis(2-methoxyethoxy)-benzonitril (0,0065 mol), 1,24
ml DMF-DMA (0,013 mol) hoa tan trong 18 ml toluen
va 0,025 ml acid acetic. Hon hop phan g dugc khudy
tron & 105°C trong 4 h. Sau khi phan tmg két thic (trén
sdc ky 16p mong khong con chit dau), cét loai dung
moi dudi ap sudt giam. Phan can dugc thém vao 0,995
g 3-ethynylalanin (0,0085 mol) va 0,75 ml acid acetic
(0,013 mol). Hon hop phan tmg dugc khudy ¢ 60°C
trong 5 h, sau d6 khuay tiép trong 5 h ¢ nhiét d hoi luu
cua dung dich. Két thac phan Gng, lam lanh vé nhiét d6
phong roi d6 vao nudc da (25 ml) va diéu chinh vé pH7
bang dung dich ammoniac, két tia mau vang nau tao
thanh dugc tach loc va rira véi nude lanh (10 ml) va
n-hexan (10 ml). Can mau nau dugc hoa tan trong 20
ml ethyl acetat va loai mau bang than hoat tinh & nhiét
d6 s6i ciia dung méi trong 15 phut, cit loai dung moi
dudi ap suat thap thu dugc cin mau vang. Két tinh lai
trong methanol thu dugc 2,258 g Erlotinib, hiéu suat
phan g dat 88,4%.

Tinh ché san pham dé xéc dinh c4u tric bang phwong
phap sic ky cot silicagel, rira giai voi hé dung moi
gradient n-hexan : ethyl acetat 100/0-7/3. Sau tinh ché
san pham c6 mau vang, nhiét d6 nong chay 142-144°C.

IR (KBr, cm™): 3499,5 (NH); 2935,5 (CH,, CH,);
1625,7; 1577,8; 1521,4; 1428,3 (C=C vong benzen);
1245,0 (C-O-C). ESI-MS (m/z) [M-H] = 392,14,
[M+H]" = 394,16; [M]" = 393. 'H-NMR (500 MHz,
CDCl,), 6 (ppm): 8,60 (s, 1H, H-Ar); 7,85 (s, 1H,
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H-Ar); 7,73 (d, 1H, H-Ar, J=8Hz); 7,34 (s, 1H, H-Ar);
7,3 (t, 1H, H-Ar, J=8Hz); 7,23 (d, 1H, H-Ar, J=7,5Hz);
7,11 (s, 1H, H-Ar); 4,17 (t, 2H, CH,O, J=4,5Hz); 4,13
(t, 2H, CH,O, J=4,5Hz); 3,73 (m, 4H, CH,0); 3,37 (s,
6H, 2CH,0). "C-NMR (125 MHz, CDCL,), 6 (ppm):
156,5; 154,4; 153,3; 148,7; 147,1; 138.,9; 128,8; 127.,6;
125,2; 122,6; 122.,5; 109,2; 108,2; 102,7; 83,4; 70.8;
70,3; 68,9; 68.,2; 59,1, 59,1; 53,4; 30,9.

Téng hop  6,7-Bis(2-methoxyethoxy)-N-(3-
ethynylphenyl)-quinazolin-4-amin  hydrochlorid
(2): 0,2 g Erlotinib (0,000625 mol) sau khi di tinh ché
duoc hoa tan trong 3 ml methanol néng, hdn hop dugc
lam lanh vé nhiét d6 15-20°C, khi hydro chlorid dugc
dan qua hon hgp phan ting trén & nhiét do 15-20°C
trong 3 phut. Két tia xuat hién duoc loc va 1am khan &
50°C thu duoc 0,18 g Erlotinib hydrochlorid. Hi¢u suat
phan ting dat 82%.

Xic dinh d¢ tinh khiét ciia Erlotinib hydrochlorid
bang phwong phap HPLC

Chuin bi miu: can chinh xac khoang 10 mg
Erlotinib hydrochlorid, hoa tan hoan toan trong 10 ml
MeOH, loc qua mang loc cellulose acetat kich thudc
16 0,45 pm.

Diéu kién phan tich HPLC: cot phan tich pha dao
Cosmasil (5 pm, 250 mm x 4,6 mm). Pha dong: hé
dung mo6i MeOH - dém phosphat = 60 - 40 hoac 70 - 30
hodc 80 - 20 (V/v) (dém phosphat: 1,74 g K, HPO, /500
ml nude cat). Téc d6 dong: 1 ml/phut. The t1ch mau
tiém: 10 ul. Nhiét do cot: 27°C. Detector UV: 246 nm.

Tinh theo % dién tich pic trén HPLC cho thay san
pham c6 d6 tinh khiét 98,688%.

Erlotinib duoc téng hop tir nguyén liéu dau la
3,4-dihydroxybenzaldehyd (3) thong qua phan tng
O-alkylation v6éi 1-chloro-2-methoxy ethan (4 equiv.)
tach loai hai phan t¢ HBr. Phan rng dugc thuc hién
trong dung mdi phan cuc DMF, xtc tac 1a K, CO, va
TBAL Phan tu cua (3) c¢6 hai nhom OH tham gia phan
ng, phan tmg xay ra theo timg nac. Khi khong c6 xuc
tac KI hogc TBAI phan ting xay ra cham, san pham thé
1 nhém -OH khong chuyén héa hoan toan thanh san
pham (4). Khi c6 xtc tac KI hay TBAI sé& xay ra phan
{ng giita xtic tac voi dan xudt clo dé chuyén thanh dan
xuét ot dé dang bj tach loai khi tham gia phan tng
the Sau 2 h, phan tng da hét chat dau (3) tuy nhién
van con khoang 30% lugng san pham trung gian thé
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1 nhém -OH, sau 20 h toan b san phdm trung gian
chuyén héa thanh (4). Tién hanh phan tng véi 2 loai
xuc tac khac nhau 1a Nal va TBAI thi thay ring TBAI
cho san pham it tap hon, xay ra nhanh va hoan toan
hon so véi xuc tac Nal. Hiéu suat thd ciia phan tng
12 90,7%, san pham nay dugc sir dung ludn cho giai
doan tiép theo ma khong can phai tinh ché. Hop chat
(4) dugc chuyén hoa tiép thanh dan xuat nitril (5) bang
mot phan ng one-pot gdm 2 giai doan, giai doan dau
la phan tGng gitta (4) va hydroxylamin hydrochlorid
dé tao thanh 3,4-bis(2-methoxyethoxy)-benzaldoxim,
san phdm nay dugc cho phan tng tiép v6i anhydrid
acetic cho san pham (5). Phan mg one-pot trai qua
hai giai doan véi hi¢u suit tho 1én toi 89,3%. Trong
giai doan dau tao thanh 3,4-bis(2-methoxyethoxy)-
benzaldoxim, ching t6i da thyc hién phan Gng voi
hai xtc tac la triethyl amin (bazo hitu co) va KOH
(bazo v6 co). Két qua cho thiy, hiéu sudt phan tng
nay véi xuc tac triethyl amin dat 76,3%, xuc tac KOH
dat 89,3%. Nitro hoa hop chat (5) vai acid nitric trong
acid acetic bang ¢ 0°, xuc tac 1a acid sulfuric 70%. Céc
vi tri co thé xay ra phan tmg thé gém vi tri s6 2, 5, 6
clia vong benzen, tuy nhién vi tri s6 2 do an ngit khong
gian nén kho xdy ra phan ing, chi con lai su canh tranh
ctia hai vi tri s6 5 va s 6 trong d6 vi tri s6 6 duoc
vu tién hon. Phan tng xay ra véi hiéu suat dat 74%,
san pham phan tng (6) duogc sir dung luén cho phan
g tiép theo. Khir hda nhém nitro trong hop chét (6)
thanh amino bang natri dithionit trong dung dich acid
dé dugc amin (7). Phan tmg xay ra toan lugng, thoi
gian phan Umg ngin, voi hidu suat tho dat 95,8%. Str
dung Na,S O,/HCI lam tic nhan khtr hoa gitp cho quy
trinh dO’l’l gian, dé kiém soat, hiéu suat cao, it san pham
phu, tranh dugc nhugc diém cua céc tac nhan nhu Fe/
HCl, Hz/Pd.‘.. Do vay, san phém dugc chuyén hoa tiép
ma khong can phai tinh ché. Dac biét voi tac nhan khir
hoa nay c6 thé trién khai phan ung o luong lon ma
khong nguy hiém va dit tién nhu H ,/Pd. Hop chat (7)
dugc chuyén héa thanh 6,7-bis(2- methoxyethoxy)-N—
(3 ethynylphenyl)- qu1nazohn-4 -amin (1) (Erlotinib)
bang mdt phan Gmg one-pot gdm 2 giai doan: 2-amino
benzonitrile (7) phan ing v6i DMF-DMA trong dung
moi toluen va xtic tac acid acetic tao thanh N'-[2-cyano-
4,5-{bis(2-methoxyethoxy)phenyl} -/, N—dlmethyl (8)
[6-8]. Loai bd DMF-DMA du, MeOH bang céch ct
loai dung méi dudi ap suat thap. Cho vao hdn hop trén
3-ethynyl anilin va acid acetic, khudy & 60°C trong 5
h dé tao thanh chat (9) [7, 8]. Cudi cung, tién hanh
dun hoi luu din xuit cua phenyl benzamidine (9) trong
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toluene va acid acetic cho Erlotinib (1) v6i hiéu suét
tho 88,4%. Trong qué trinh phan Gng can thiét phai
trai qua giai doan phan tung & 60°C dé chat (8) phan
{rng hoan toan véi 3-ethynyl aniline tao thanh dan xuét
cua phenyl benzamidine (9) sau d6 méi tang nhiét do
lén 125°C dé tién hanh phan (g dong vong tao ra san
pham (1).
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So d6 2: co ché phan img dong vong hinh thanh Erlotinib

Erlotinib (1) duwoc chuyén thanh Erlotinib
hydrochlorid (2) théng qua qua trinh tao mudi gitra khi
HCl va dung dich cua Erlotinib trong methanol ¢ nhiét
d6 15-20°C, sau 3 phat phan tng xuat hién két tia tach
ra khoi dung dich 1a san phdm Erlotinib hydrochlorid
(2). Hiéu sudt phan tmg dat 82%. Qua qua trinh két
tinh thu dugc Erlotinib hydrochlorid c6 do tinh khiét
dat trén 98% (tinh theo % dién tich pic).
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Két luan

Erlotinib hydrochlorid (d6 tinh khiét dat 98% tinh
theo % dién tich pic trén HPLC) da duoc tong hop tir
nhimg nguyén liéu phd bién, ré tién la 3,4-dihydroxy
benzaldehyd. Quy trinh don gian, an toan, c6 kha nang
trién khai & quy mo 16n, hiéu suat toan quy trinh dat
41,6%. San pham va cac hop chit trung gian da dugc
chtrng minh ciu triic bang phuong phap héa 1y thuong
quy.
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