TAP CHi Y DU'O'C HOC CAN THO - SO 83/2025

DOI: 10.58490/ctump.2025i83.3294

CAI TIEN QUY TRINH TONG HQP 7-CLORO-6-NITROQUINAZOLIN-
4(3H)-ON LAM TRUNG GIAN TRONG DIEU CHE CAC THUOC
UC CHE EGFR TYROSINE KINASE THE HE 2
Lwong Thi Thanh'?, Vi Thi Ngoc Trang?, Nguyén Hodng Anh Vwong',
Nguyén Hoa Binh?, Nguyén Vin Giang?, Pao Nguyét Swong Huyén?, Nguyén Vin Hai?,
Trwong Thi Hong Hanh?, Bii Thi Thanh Cham?®3, Nguyén Thi Ngoc*
1. Pai hoc Cong nghiép Ha Noi,
2. Truong Pai hoc Duoc Ha Ngi
3. Truong dai hoc Y - Duoc, Pai hoc Thai Nguyén
*Email: ngock3a@gmail.com
Ngay nhdn bai: 04/12/2024
Ngay phan bién: 10/01/2025
Ngay duyét dang: 25/01/2025

TOM TAT

Dt vin dé: 7-Cloro-6-nitroquinazolin-4(3H)-on ¢6 vai tro quan trong trong tong hop cdc thuoe
khang ung thu tai dich EGFR TKls nhu afatinib, dacomitinib, poziotinib. Tai Viét Nam, da c6 mot 6
nghién cutu tong hop trung gian nay nhung quy mo nho (vai mg dén duwdi 30 g), hiéu Suat chi dat 70-
85%. Vi vdy can tiép tuc cdi tién diéu kién va thiét bi phdn ung nham néng cao hiéu sudt tong hop 7-
cloro-6-nitroquinazolin-4(3H)-on, lam tlen dé cho cdc buée tiép theo trong quy trinh tong hop cdc thudc
nhoém nay. Muc tiéu nghién civu: Cdi tién dirge thiét bi, tac nhan, ty 1é cdc chat phan vmg, phwong phdp
tinh ché san phdm trong tong hop 7-cloro-6-nitroquinazolin-4(3H)-on tir acid 2-amino-4-clorobenzoic
dat hiéu sudt cao va dg tinh khiét trén 99%. Tir do ndng cap diroc quy trinh phan img lén quy mo 20g/me.
Déi twong va phuwong phap nghién ciru: Tir acid 2-amino-4-clorobenzoic tién hanh ngung tu tao vong
quinazolin-4(3H)-on roi nitro hoa, trong do: Khdo sat va cai tién vé thiét bi, tdc nhan, ty Ié mol, dung
mi tinh ché cho hiéu sudt tot nhat. Xac dinh cdu triic va dé tinh khiét cdc chat bang phirong phép pho:
IR, MS, 'H-NMR, C-NMR; HPLC. Két qud: D tong hop, khang dinh dwoc cdu tric ciia 7-cloro-6-
nitroquinazolin-4(3H)-on. Giai doan dong vong quinazolin sit dung 1o phan vng chiu dp, ty 1é mol acid
2-amino-4-clorobenzoic: formamid giam con 1:8, da cho hiéu suat >90% va do tinh khiét dat 99,9% ma
khéng can tinh ché lai. Phan ig nitro héa sir dung NaNO; thay cho HNO; béc khoi, két tinh san pham
bang aceton cho hiéu sudt dat 80,8% va dg tinh khiét > 99,7%. Tir d6 dd ndng cdp dwoc quy mé cdc
phan vmg tong hop 1én 20 g/mé, hiéu sudt toan quy trinh dat 75,7%. Két ludn: 7-cloro-6-nitroquinazolin-
4(3H)-on dd dwoc tong hop véi quy trinh cdi tién gom hai giai doan: cho hiéu sudt tot, do tinh khiét
>99, 7%, thiét bi don gidan, dé thao tdc (10 phan vmg chiu dp); tdc nhén san cé, an todn.

Tir khoa: 7-cloro-6-nitroquinazolin-4(3H)-on, 7-cloroquinazolin-4-(3H)-on, acid 2-amino-4-
clorobenzoic; natri nitrat / H:SOy a.
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ABSTRACT

IMPROVE THE SYNTHESIS PROCESS OF 7-CHLORO-6-
NITROQUINAZOLIN-4(3H)-ONE AS A RAW MATERIAL
INTERMEDIATES IN THE PREPARATION OF SECOND-GENERATION
EGFR TYROSINE KINASE INHIBITORS

Luong Thi Thanh'?, Vu Thi Ngoc Trang?, Nguyen Hoang Anh Vuong’,

Nguyen Hoa Binh?, Nguyen Van Giang?, Dao Nguyet Suong Huyen’, Nguyen Van Hai?,

Truong Thi Hong Hanh’, Bui Thi Thanh Cham?3, Nguyen Thi Ngoc®”

1. Ha Noi University of Industry,

2. Ha Noi University of Pharmacy

3. Thai Nguyen University of Medicine and Pharmacy

Background: 7-Chloro-6-nitro-quinazolin-4(3H)-one plays a significant role in the
synthesis of targeted anticancer agents such as afatinib, dacomitinib, and poziotinib. In Vietnam,
some studies have been conducted on the reactions involved in the synthesis of this intermediate, but
they were limited in scale (ranging from a few mg to under 30 g), achieving reaction efficiencies of
only 70-85%. Therefore, further research is needed to improve reaction conditions and equipment
to enhance the synthesis efficiency of 7-chloro-6-nitroquinazolin-4(3H)-one, laying the groundwork
for subsequent steps in the synthesis of drugs in this class. Objectives: To improve the equipment,
reagents, molar ratios of reactants, and product purification methods in the synthesis of 7-chloro-6-
nitroquinazolin-4(3H)-one from 2-amino-4-chlorobenzoic acid, achieving high efficiency and purity
above 99%. After that, the reaction process can be advanced to a 20 g/batch scale. Materials and
methods: From 2-amino-4-chlorobenzoic acid, condensation reactions were carried out to form
quinazolin-4(3H)-one and nitration. The conditions for equipment, reagents, molar ratios of the
substances, and purification solvents were examined to obtain the highest efficiency. The product
structure was determined using spectroscopic methods: IR, MS, TH-NMR, >C-NMR, HPLC. Results:
7-chloro-6-nitroquinazolin-4(3H)-one was synthesized and its structures confirmed. A hydrothermal
autoclave reactor was used to enhance the quinazolin ring closure step, reducing the molar ratio of
2-amino-4-chlorobenzoic acid : formamide to 1:8. This produced a product yield of over 90% and
a purity of 99.9% without the need for additional purification. In the nitration reaction, NaNO3 was
used instead of fuming HNO;, and the product was crystallized using acetone, achieving a yield of
80.8% and purity exceeding 99.7%. This enabled the scale-up of the synthesis of 6-nitro-7-
chloroquinazolin-4(3H)-one to 20 g/batch, with an overall process yield of 75.7%. Conclusion: An
enhanced method has been used to synthesis and purify 7-chloro-6-nitroquinazolin-4(3H)-one,
producing a product with good efficiency and high purity. The equipment, a hydrothermal autoclave
reactor, is straightforward and easy to use, and the reagents are safer and more widely available.

Keywords: 7-chloro-6-nitroquinazolin-4(3H)-one; 7-chloroquinazolin-4-(3H)-on, 2-amino-4-
clorobenzoic acid; sodium nitrate / H,SO;.

I. PAT VAN PE

Céac chat mang cau trac quinazolin-4(3H)-on chira nhoém chirc tai vi tri C-4,6,7 ¢
tac dung khang ung thu tai dich tot, nhiéu hoat chat da dugc cap phép luu hanh trén thé gioi
nhu afatinib, dacomitinib, poziotinib (thé h¢ II, trc ché thy thé EGFR tyrosine-kinase) 1, 2,
3. Trong quy trinh téng hop céac thuoc nay, trung gian 7-cloro-6-nitroquinazolin-4(3H)-on
c6 vai tro rat quan trong, 1a khung céu trac trung tim dé gan cac nhom chirc phu hop tai cac
vi tri C-4, C-6, C-7 4, 5, 6. Do d6 xay dung quy trinh tong hop 7-cloro-6-nitroquinazolin-
4(3H)-on voi hiéu suat cao va on dinh 1a rat can thiét, cung cap nguyén liéu cho cac giai
doan tiép theo trong tong hop cac hoat chét nay.
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Hinh 1. Ciu trac cac thude afatinib, dacomitinib, poziotinib da dugc cap phép luu hanh

D3 c6 nhiéu phuong phéap tong hop 7-cloro-6-nitroquinazolin-4(3H)-on dugc cong
bd nhu: Ngung tu acid 2-amino-4-clorobenzoic (hodc din chét cua acid ndy) voi formamid
hoac formamidin acetat/2-methoxyethanol; roi nitro hoa béng acid nitric/acid sulfuric dac
1,4,5,6,7. Tai Viét Nam, di c6 mot sd nghién ctru nhung & quy mé nho va mang tinh khao
sat (tir vai mg 1 dén 30 g 8), hidu suat phan ung chi dat tir 70-88%. T4c nhan nitro héa trong
cac nghién ctru nay str dung acid nitric bdc khéi/H2SO4 dic, kho bao quan va thao tac khi
tién hanh ¢ quy mé 16n 8, 8. Vi vdy nghién ctru nay tap trung khic phuc cac nhuge diém
trén bang céach cai tién thlet bi va tac nhan phan tmg phu hop véi diéu kién phong thi nghiém
& nudc ta. Tir d6 nang cip dugc quy md cac giai doan tong hop 7-cloro-6-nitroquinazolin-
4(3H)-on tur acid 2-amino-4-clorobenzoic.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
Hoa chét: Acid 2-amino-4-clorobenzoic 98%, acid hydrocloric 36-38%, acid sulfuric
98%, acid nitric 65%, aceton 99,5%, acetonitril 99,9%, dicloromethan 99,5%, ethyl acetat
99,§%, formamid, n-hexan 99%, kali njtrat 99%, natri nitrat 99"/9; methanol 99,5% (Trung
quoc). Ethanol 96%, nudc RO, nude cat hai lan (Viét Nam). Thiét bi: Lo phan tng chiu ap
(Hydrothermal Autoclave Reactor: vo thep khong gi, 161 nhya PTFE/ teflon co thé tich 100
mL, Trung Quoc), cac dung cu thuy tinh va thiét bi tién hanh thi nghiém.
2.2. Phuwong phap nghién ctru
7-Cloro-6-nitroquinazolin-4-(3H)-on (III) dugc tong hop qua hai giai doan tur
nguyén liéu acid 2-amino-4-clorobenzoic (Hinh 2). Khao sat va lga chon cac di€u kién ctua
phan tng: thiét bi, ty 1¢ mol cac chit tham gia, thoi gian phan tng, tac nhan nitro hoa, dung
moi két tinh cho hiéu suat thu san pham 1a cao nhét, tir 46 ning cip quy mo cua cac giai

doan.
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Hinh 2. So d6 tong hop III tir acid 2-amino-4-clorobenzoic

Dénh gia so bo do tinh khiét cuia cac san pham bang phuong phap sic ky 16p mong
(SKLM) va do nhiét d6 nong chay. B9 tinh khiét ciia san pham duogc danh gia bang phuong
HPLC: May sic ky long hiéu ning cao Agilent HP1100; cot RP C18 (150 mm x 4,6 mm;
5um); detector UV (238,4 nm); thé tich tiém mau 1 20 pL; pha dong 1a hdn hop acetonitril
: nudc (35:65) véi tbe dd dong 1,0 mL/phit; dung moi hoa tan mau 13 acetonitril.

Xac dinh cau triic cac chat bang cac phuong phap phd: Pho hong ngoai (IR, may do
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Shimadzu, k¥ thuat vién nén KBr trong ving 4000-400 cm™); phd khdi luong (MS, méy
LC-MSD-Trap SL cua hang Agilent Technologies, phuong phap ion hoa phun di¢n tir ESI);
phé cong huong tir hat nhan proton (‘H-NMR, DMSO-ds, 600 MHz) va carbon-13 ('*C-
NMR, DMSO-ds, 125 MHz) dugc do trén may cong hudng tir hat nhan Bruker.

I1I. KET QUA NGHIEN CUU
3.1. Cai tién phén ng tong hop 7-cloroquinazolin-4-(3H)-on (II)

Tién hanh phan tmg dong vong quinazolin theo tai liéu 8, nhung sir dung thiét bi 10
phan tng chiu 4p: Tron déu 2,00 g acid 2-amino-4-clorobenzoic (11,7 mmol; 1,0 eq) véi
11,4 mL formamid (285,6 mmol; 14,0 eq). Suc khi N2, dong kin thiét bi va dun néng td1 160
°C trén bép hong ngoai. Két thuc phan tng, 1am ngudi 10 vé nhiét d6 phong, thém 30 mL
nudce cat lanh dé két taa san phém. Loc, rira tinh thé béng nudc cat lanh roi séy kho ¢ 60 °C,
thu duoc 1,79 g tinh thé II mau tring, hinh kim (H = 85,2%).

Bang 1. Két qua khao sat anh huong ctia ty 16 mol I : formamid dén hiéu suat phan tng

Stt | Ty 1€ mol I : formamid | Thoi gian (gio) | m I (g) H (%) t%c (°C)

1 1:6 3 1,35 64,3 -

2 1:8 2 1,88 89,4 251,1-252,8
3 1:10 2 1,87 88,9 250,9-253.4
4 1:12 1,5 1,81 85,8 250,8-253.4

Nhan xét: Ty 18 I : formamid 1a 1:8 cho hiéu suit phan ng la cao nhat, ting 1én gan
90%. Ty 1€ nay da giam so voi tai liéu ban dau (1:14), san pham 14 tinh thé hinh kim mau
trang, At° ne = 1,7 °C. D0 tinh khiét ctia san pham II dat 99,95% (dugc xac dinh bang HPLC).

Céu triic II: Ry= 0,68 (DCM : MeOH = 5:1). IR (5, cm™): 3154 (N-H ty do); 3030
(C-H thom); 2965, 2857 (N-H lién két hydro); 1711 (C=0); 1688, 1653 (C=N); 1601, 1554
(C=C). MS (ESI"): m/z=181,3 ((M+H]", m/z 1 thuyét = 180,6). 'H-NMR (600 MHz, DMSO-
ds, d ppm): 12,37 (1H, brs, H-3, NH); 8,15 (1H, s, H-2); 8,12-8,11 (1H, d, *Jun = 8,4 Hz,
H-5); 7,72-7,71 (1H, d, *Ju.z = 1,8 Hz, H-8); 7,56-7,54 (1H, dd, °Ju.y = 9 Hz, *Jun = 2,4
Hz, H-6. 3C-NMR (125 MHz, DMSO-ds,  ppm): 160,13 (C-4); 149,83 (C-2); 146,87 (C-
8a); 138,87 (C-7); 127,90 (C-5); 126,96 (C-6); 126,33 (C-8); 121,42 (C-4a).

3.2. Cai tién phan ung tong hop 7-cloro-6-nitroquinazolin-4-(3H)-on (III)

Tién hanh khao sat tac nhan nitro hoa: Trong binh cau 2 ¢6 dung tich 100 mL thém
12,0 mL H2SO0498%, 1am lanh xubng 0-5 °C rdi hoa tan hoan toan 1,80 g II (10,0 mmol; 1
eq). Thém tur tir hodc nho giot cac tac nhan nitro hoa: NaNOs (2 eq; 1,7 g), KNOs (2 eq;
2,02 g), HNOs bdc khoéi (47 eq; 19,4 mL). Sau d6 nang nhiét do phan tng vé nhiét do phong
va khudy qua dém (12 gio). Két thuc phan tng, trung hoa hdn hop trong binh cau bang dung
dich NaOH 10% dén pH =7 (VNaoH 10% can dung lan luot 12 176 mL d6i v&i NaNOs hodc
KNO3; 360 mL d6i voi HNO; bdce khoéi). Loc, rira tia bang nude cat lanh, sdy kho ¢ 60 °C,
thu duoc IIT c6 mau vang véi két qua nhu sau:
Bang 2. Két qua khao sat anh hudng ctia tic nhan nitro hoa dén hiéu suét phan tmg tao III

, . , m II Luong tac m III H t°ne

Stt Tac nhan nitro hoa () nhan ii tro () (%) °C)
1 NaNO;/ H>SO0498% 1,81 1,7¢g 2,09 92,4 307,1-310,0
2 KNOs/ HaSO498% 1,80 2,02 g 1,92 85,6 306,1-309,8
3 HNO; 99% / HSO498% 1,80 19,4 mL 2,09 92,8 306,6-309,5

Nhan xét: Két qua khao sat cho thiy, phan tng nitro hoa sir dung tac nhan NaNO;
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va HNO3 99% déu c6 hiéu suét tét hon so véi KNOs. Tuy nhién HNO3 99% khong c6 sén,
nhom nghién ctru da phai diéu ché tai chd tir phan Gmg giita NaNO; va H)S04 déc. Ngoaira
can bao quan lanh, tranh anh sang dé HNO; khong bi phan huy. Khi tién hanh phan tng,
acid HNOs boc hoi nén gay kho khan va nguy hiém hon so v6i NaNOs [10]. Do d6 danh
gia vé hiéu suat phan ing; tac nhan san co, dé str dung va thao tac, chung t6i da lya chon
tac nhan NaNO3/H2SO4 dé tién hanh phan tmg nitro hoa.

Bang 3. K&t qua khao sat anh hudng cia ty 16 mol IT : NaNO; dén hiéu suit phan tng

Stt | Tylémol | mII Cam quan san pham m IIT H t%nc
IT:NaNO; | (g) (2 (%) O
1 1:1,2 1,80 | BOt min mau tring vang. SKLM 1,73 76,9 -
van con I1
2 1:1,3 Bot min mau tréng vang. SKLM 1,87 83,1 -
van con 11
3 1:14 Bo6t min mau vang nhat. 2,05 91,2 307,4-
SKLM c6 01 vét tap, khong con II 310,0
4 1:1,5 Bot min mau vang. 2,06 91,5 306,7-
SKLM c6 01 vét tap, khong con II 309,8
5 1:1,6 Bot min mau vang. 2,07 91,7 | 307,0-
SKLM c6 01 vét tap, khong con II 309,9

Nhan xét: Ty 16 mol II : NaNO; = 1:1,4 14 t6i thiéu dé cho hiéu suat phan Gng tot nhat.

Tinh ché 7-cloro-6- n1tr0qu1nazolm-4 (3H)—0n (I1D)

Dénh gia so bd d6 tinh khiét san pham I1I bang phuong phap SKLM vdi hé n-hexan:
ethyl acetat (1:2) cho két qua: Ry = 0,53 va mot vét tap c6 Ry=0,56. San pham III rat kho
tan trong cac dung moi nhu: aceton, ethanol 96°, ethylacetat, hay ca dung dich nuéc acid
(theo nhu tai li¢u 8), nhung tap chét lai tan tot. Do d6 I duoc tinh ché béng cach phan tan
2,00 g III tho vao 40 mL dung méi, dun cach thay & 50-55 °C va khudy déu trong 2 gio. Dé
két tinh & 0-5 °C rdi loc thu san pham III tinh ché.

Bang 4. Két qua khao sat anh huong ctia dung méi tinh ché III

Stt | mII thd (g) | Dung modi | Viugmei (ML) | m I tinh ché (g) | H (%) t% (°C)

1 2,01 Aceton 40 1,78 88,64 | 307,5-309,8
2 2,02 Ethyl acetat 40 1,79 88,51 | 307,1-310,0
3 1,98 Ethanol 96° 40 0,91 45,72 | 307,3-309,4

Nhan xét: III tinh ché bang dung méi aceton cho hiéu suat két tinh > 88%, do tinh
khiét san pham danh gia bang phuong phap HPLC dat 99,7%.

Cau trac III: Ry = 0,53 (n-Hexan : EA = 1:2). ESI-MS (m/z): 226,2 (IM-H]"). IR
(KBr), o (cm™): 3194 (N-H tu do); 3092, 3011 (C-H thom); 2905 (N-H); 1694 (C=0); 1663,
1605 (C=N); 1509 (C=C); 1556, 1332 (NO,). 'H-NMR (600 MHz, DMSO-dy), 6 (ppm):
12,77 (1H, br.s, H-3, NH); 8,64 (1H, s, H-5); 8,30 (1H, s, H-2); 7,96 (1H, s, H-8). 3C-NMR
(125 MHz, DMSO-ds), 0 (ppm): 159,29 (C-4); 151,55 (C-2); 149,62 (C-8a); 144,67 (C-7);
130,42 (C-6); 129,99 (C-5); 124,24 (C-8); 121,68 (C-4a).

3.3. Nang cép quy trinh tong hop quy mé 20 g/mé

Téng hop 7-cloroquinazolin-4-(3H)-on (II) quy mé 20 g/mé

Tién hanh phan Gmg voi cac mé > 20,00 g acid 2-amino-4-clorobenzoic va formamid
(ty 18 1:8 theo sb mol), cac yéu t6 vé thoi gian va quy mo tiép tuc duoc khao sat.
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Bang 5. Két qua khao sat thoi gian phan tmg dén hiéu suat phan tng ¢ quy mé 20 g/mé

ml Vformamid tpu‘ ) 5 A m Il H tonc
M@ | ) ey |  CAmaansinphm | ) e | co
1 2 Chat ran mau xam, con vét I 16,23 | 77,3 -
2 | 5000 370 2,5 Chat ran mau xam, con vétl | 17,94 | 85,3 -
3 ’ ’ 3 Tinh th¢€ trang, hinh kim 19,551 92,9 | 251,1-252,7
4 4 Tinh thé trang, hinh kim 19,59 | 93,0 | 250,0-252.8

Nhian xét: O quy mé ndy phan tng can 3 gio dé hét nguyén liéu I, hiéu suit ting Ién
93% so voi 6 quy mo6 nho (89%), kéo dai thém thoi gian phan ing khong lam tang hiéu suét.
Bang 6. Két qua khao sat ty 18 thé tich cua hé phan tmg/thiét bi dén hiéu suét phan ung

Stt mI(g) | Vimamd(ML) | Ty 1€ Vo/Vi | toe (gi0) | mII(g) | H (%) °ne (°C)

1 20,01 37,0 50% 3 19,55 92,9 251,1-252,7
2 25,02 46,3 60% 3 22,37 - -

3 30,01 55.5 75% 3 23,69 - -

4 30,01 55,5 75% 5 23,87 - -

Nhan xét: Khi nang quy md phan tng, ty 1& thé tich khdi phan tmg/thiét bi > 60%
du kéo dai thoi gian thi phan tmg van khong xay ra hoan toan. Do dé chiing toi lya chon
thuc hién quy trinh 6n dinh & quy m6 20 g/me voi thiét bj dung tich 100 mL.

Bang 7. Két qua cuia quy trinh tong hop I & quy mé 20 g/mé

M¢ mI(g) | Vimamia(mL) | mII(g) H (%) t°c (°C) At (°O)
1 20,01 19,62 93,1 251,1-252,7 1,6
2 20,04 37,0 19,66 93,2 251,0-252,7 1,6
3 19,98 19,56 93,0 251,1-252.9 1,8
Trung binh 19,61 93,1 251,0-252.9

Tir cac két qua khao sat trén chiing t6i tién hanh phan tmg dong vong véi thong sd
nhu sau: Phén tan déu 20,0 g acid 2-amino-4-clorobenzoic (116,6 mmol; 1,0 eq I) vdi 37,0
mL formamid (930,8 mmol; 8,0 eq) trong thiét bi phan tmg chiu 4p. Suc khi N2, dong kin 16
va dun nong téi 160 °C trong 3,0 gio. Két thiic phan ng, lam ngudi 16 vé nhiét do phong,
db hon hop vao 300 mL nude cat lanh dé két tia san pham. Loc, rira tinh thé bang nudc cat
lanh rdi say kho ¢ 60 °C, thu dugc san pham IT (Bang 7).

Tong hop 7-cloro-6-nitroquinazolin-4-(3H)-on (I1T) quy md 20 g/mé

Trong binh cau 2 ¢6 dung tich 500 mL, thém 120,0 mL H>SO4 98% rdi lam lanh
xudng 0-5 °C. Thém 19,6 g IT (108,6 mmol; 1 eq) vio binh va khudy t6i khi tan hét. Thém
to tr 12,9 g NaNO; (152,1 mmol; 1,4 eq), luon duy tri nhiét do 6n dinh & 0-5 °C. Sau khi
NaNO; hoa tan hoan toan, nang nhiét phan tmg vé nhiét do phong va khudy 12 gio. Két thuc
phan tmg, trung hoa hdn hop phan tng bang 1750 mL dung dich NaOH 10% dén pH = 7.
Loc, rira ta bang nudc cat lanh, thu duoc san phém tho ITIL. Phan tan san pham thé thu dugc
vao 250 mL aceton, dun cach thuy va khuay deu hdn dich & 50 °C trong 2 gio. Lam lanh
hdn hop 0-5 °C, loc thu san pham két tinh rdi siy kho & 60 °C, thu dugc két qua 3 mé:

Bang 8. Két qua cua quy trinh tong hop III & quy m6 20 g/mé

Mé | mI(g) | mNaNOs(g) | mII(g) | H (%) 0 (°C) At (°C)
1 19,60 12,90 19,88 81,2 307,3-310,1 2,8
2 19,61 19,92 81,7 306,9-309,6 2,7
3 19,52 19,87 81,4 307,2-309,7 2,5
Trung binh 19,36 81,4 307,0-310,0
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IV. BAN LUAN

Bang 9. So sanh két qua phan g déng vong quinazolin tao IT

So sanh Quy trinh nhom Quy trinh tai Quy trinh tai Quy trinh tai liéu
nghién ctru liéu 8 liéu [11] khac 5
Tac nhan Formamid Formamid Formamid Formamidin acetat
Ty 1€ mol 1:8 1:14 1:5 -
Thiét bi phan | Lo phan ng chiu | Binh cauvahé | Binh cau va hé
ung ap thong sinh han | thdng sinh han i
Nhiét do (°C) 160 160 190 -
Thoi gian (gio) 3 1,5-2 4 -
Hiéu suét (%) 93 82 87 90
Quy mo 20 g/mé 30 g/mé 15 g/mé -
Ham luong (%) 99,95 - - -
Nong chay (°C) 251,0-252.9 251,0-253,0 - -

Trong nghién ctru ndy, chiing t6i da tap trung cai tién dugc cac nhuoc diém con ton
tai & trén béng cach st dung thiét bi 1o phan g chiu ap, cach tién hanh don gian, an toan.
Lugng formamid d3 duoc t6i wu hoa véi ty 16 mol I : formamid giam con 1:8, qua trinh xir
1y khong can cét loai formamid du. Thyc té cho két qua tdt khi hiéu suét phan tmg dat dén
93% trong 3 gio (quy mo 20 g/mé), san pham tinh khiét dat ham luong 99,9%.

Trong phéan ung nitro hoa, ching to61 da s dung tdc nhan NaNO3/H2SO4 thay cho
HNO3 bbc khoi/H2SO4, cho hiéu suat tao san pham II tho dat >91%. Mudi natri nitrat c¢6 uu
diém sin co, d& dang thao tac va an toan hon so véi acid nitric dac (cﬁn diéu ché tai chd va
kho bao quan). Ngoai ra, ty 18 mol IT : NaNOs giam con 1 : 1,4 so v6i tic nhan HNO; boc
khoi (ty 1€ 1 : 47 theo 8) nén qué trinh xtr ly phan Gng don gidn va an toan hon do gidm
duoc luong acid du. Nhuoc diém khi st dung hdn hop mubi nitrat/H2SO4 dic 13 tao san
pham polynitro. D¢ loai tap nay, ching toi tinh ché lai san pham III tho v&i dung moi aceton
cho hiéu suat két tinh lai dat 88,6% (hay hiéu suét tong phan Gmg nitro hoa dat 80,8%). San
phém nitro sau khi tinh ché cho ham luong dat 99,7%, khoang néng chay 307,0-310,0 °C.

V. KET LUAN

Chung ti da cai tién va khic phuc dugc cac nhuoc diém trong quy trinh tong hop
trung gian 7-cloro-6-nitroquinazolin-4(3H)-on tir acid 2-amino-4-clorobenzoic (I). O quy
mo nho 2 g/mé, hiéu suat phan ing dong vong quinazolin dat 90% bang cach sir dung 10
phan tng chiu ap; ty 18 mol I : formamid giam con 1 : 8; thao tac tién hanh don gian, an
toan. Giai doan nitro hoa st dung tac nhan natri nitrat thay cho acid nitric béc khoi, san
pham duogc két tinh lai véi aceton cho hiéu suat dat 80,8%, do tinh khiét 99,7%. Céu tric
san pham da dugc khang dinh chinh xac bang cac két qua phd MS, IR, 'H-NMR, '3C-NMR.
Tu do da nang cap quy mé tong hop 7-cloro-6-nitroquinazolin-4(3H)-on 1én 20 g/mé dat
hiéu suét tong 76% gdm hai giai doan (1an luot 14 93,1% va 81,4%). Cac thong sb cia quy
trinh bao gdm: ty 16 mol I : formamid 1a 1 : 8, ty 18 thé tich gitra khéi phan tng/thiét bj <
50%, thoi gian phan g 3 gio & 160 °C. Giai doan nitro hoa II véi NaNOs/H2SO4 déc (ty
1é mol 1a 1 : 1,4), két tinh san pham bang aceton & 50 °C. Cac két qua thu duoc di tao trung
gian 7-cloro-6-nitroquinazolin-4(3H)-on v&i hiéu sut tét, 1am nguyén liéu cho céc giai doan
sau trong quy trinh tong hop ra cac phén tir thude dich.
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