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ABSTRACT

Objectives: To improve and scale up the synthesis of 5-amino-2-methylbenzenesulfonamide
(2) to achieve ayield of 200 g/batch from p-nitrotoluene. Methods: Utilizing reaction techniques
including reductive acylation, chlorosulfonation-amidation, hydrolysis; thin-layer chromatography;
measuring melting point and spectroscopic tools such as infrared (IR), mass spectrometry (MS),
and nuclear magnetic resonance ("H-NMR and *C-NMR). Results: The synthesis of 5-amino-2-
methylbenzenesulfonamide (2) from p-nitrotoluene has been improved in three stages at a scale
of 200 g/batch, with an overall process yield of 58.4%, higher than the reported literature. The
technical improvements include avoiding the use of toxic solvents such as methanol and acetone,
developing a secure loading procedure, and enhancing product purification conditions to boost
productivity.

Keywords: 5-amino-2-methylbenzenesulfonamide, pazopanib, scale-up, sulfonamide.
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TOM TAT

Muc tiéu: Cai tién va nang dugc quy mé tdng hgp 5-amino-2-methylbenzensulfonamid
(2) dat 200 g/mé tu p-nitrotoluen. Phuong phap: Si dung cac ky thuat phan tng bao gom:
acyl hoa khi, clorosulfo héa - amid héa, thiy phan; phuong phap sac ky [6p méng; do diém
néng chay va cac cong cu pho: hong ngoai (IR), phd khéi (MS) va cdng hudng ti hat nhan
('"H-NMR va *C-NMR). Két qua: Pa cai tién va nang quy mo téng hgp 5-amino-2-
methylbenzensulfonamid (2) tu p-nitrotoluen vaéi 3 giai doan 200 g/mé, dat hiéu suat toan
quy trinh la 58,4 %, cao hon so véi céc tai liéu da cong bé. Cac cai tién ky thuat gom: tranh
st dung dung méi déc hai (methanol, aceton), dua ra phuaong thiic nap liéu an toan, cai thién
diéu kién tinh ché san pham dé nang cao hiéu suat.

Ttrkhda: 5-amino-2-methylbenzensulfonamid, ndng quy mé, pazopanib, sulfonamid

1. Dé' van dé sulfonamid

Pazopanib hydroclorid (Votrient, chat 1) . (Hs
la thudc Uc ché da thu thé tyrosin-kinase H,NOS N‘YN\ N _N,
dugc FDA phé duyét nam 2009 va st dung j@/ Nl\)/ \@N_Cm
rong rai trong diéu tri ung thu biéu mé té the CH,
bao than tién trién (RCC), sarcoma md mém
tién trién (STS) da dung hoa tri dé€ diéu tri di
can trudc do [1,2]. Trong phan tir pazopanib
(Hinh 1), sulfonamid la mot trong cac hgp
phan cau tao thanh, thuong dugc xay dung
td hop chat trung gian 5-amino-2-
methylbenzensulfonamid (2).

Hinh 1. Hop phan sulfonamid trong
cdu trac phén t pazopanib
T chat 2, pazopanib c6 thé dugc téng hop
theo 2 cach: (i) Gan chat 2 vao hop phan
indazol da két néi véi hop phan pyrimidin
trudc dé; hoac (ii) Gan chat 2 vao hop phan
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Hinh 3. So dé téng hop 5-amino-2-methylbenzensulfonamid (2) tir p-nitrotoluen (3)

pyrimidin trudc, sau dé gan thém hop phan
indazol (xem Hinh 2) [3-7].

Theo cac cong bé trudc day [3-7], cac tac
gia da cai tién quy trinh téng hgp chat 2, tuy
nhién van con mét s6 han ché nhu: quy trinh
tong hop sulfonamid di qua nhiéu giai doan,
quy mé nho (~ 10 g/mé), hiéu suat khéng cao,
dung mai cla giai doan khir héa la methanol
doc hai, giai doan tinh ché la aceton dé gay
chay né. Bai bao nay dugc thuc hién véi muc
tiéu: cdi tién va ndng duoc quy mé téng hop dat
200 g/mé 5-amino-2-methylbenzensulfonamid
(2) tir nguyén liéu p-nitrotoluen.

2. Nguyén liéu va phuong phap

2.1. Nguyén liéu, thiét bi

p-Nitrotoluen 99,0 % (Aladdin, Trung
Qudc); acid sulfuric (98%), acid acetic,
isopropanol (IPA), methanol, natri carbonat,
natri hydrocarbonat kém bot, anhydrid acetic
dat tiéu chuan Analytical Reagent (Xilong,
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Trung Qudc); acid clorosulfonic 99,9% (s6 16
56986820, Merck, Buc).

Binh cau thay tinh cac kich ¢& (hang Lenz,
Duic), may khuay tir gia nhiét MSH-20A Daihan
(Han Quoc), may khuay co IKA RW 16 (D),
may do nhiét d6 nong chdy EZ-Melt (SRS, My),
cac may do phé: Shimadzu (Nhat), LC MS/MS
Agilent 1290/6460 (My), Bruker AV 600 MHz
(My) va mét s6 thiét bi, dung cu khac.

2.2. Phuong phap nghién cuu

Téng hop 5 - amino - 2 - methylbenzen-
sulfonamid (2) dugc thuc hién qua 3 giai doan
(Hinh 3):

- (i) khtrhéa - acyl hoa

- (ii) clorosulfo héa - amid hoa

- (iii) thay phan.

Sac ky 16p mong (SKLM) dugc thuc hién
trén ban mong silica gel Fasa (Merck) véi hé
dung moi khai trién n-hexan : ethyl acetat = 3
: 7 (hé A) va dicloromethan : methanol =9: 1
(hé B); quan sat dudi budc séng 254 nm. Nhiét
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dd ndng chay (t°) cla cac chat dugc do trén
may EZ-Melt.

Cau truc chia chat dugce xac dinh bang cac
phuong phap phd: héng ngoai (IR), khoi
luong (MS) va cOng hudng tu hat nhan ('H-
NMR va 3C-NMR). Cac phé dugc ghi tai co sé:
Trudng Pai hoc Khoa hoc Tu nhién (Pai hoc
Qudc gia Ha Néi), Vien Cong nghé dugc phdm
qudc gia (Trudng Pai hoc Dugc Ha Noi) va
Vién Héa hoc (Vién Han Iam khoa hoc va céng
nghé Viét Nam).

3. Thuc nghiém va két qua

3.1.Téng hop N-(p-tolyl)acetamid (4) tir
p-nitrotoluen (3)

Téng hgp chat 4 & quy mé 2 g/mé

Trong binh cau 2 ¢ dung tich 250 mL, hoa
tan 2,00 g (14,6 mmol; 1,0 eq) p-nitrotoluen
vao 40 mL IPA, lam lanh xuéng 5 °C.Thém 2,2
mL (23,3 mmol; 1,6 eq) anhydrid acetic. Phan
tan 4,77 g (72,9 mmol; 5,0 eq) kém (Zn) vao
binh phan (ng. Duy tri khudy tu, thém tiép 8,0
mL acid acetic vao khéi phan (ng, ddm bao
nhiét d6 khong vuot qua 20 °C. Tiép tuc
khuay hén hop & nhiét do phong (20-30 °C)
trong 5 gid. K&t thuc phan tng, trung hoa hon
hgp bang dung dich NaHCOs béo hoa t6i pH
6,5-7,0. Loc bd chat ran, cé dich loc dé loai
dung méi IPA, xuat hién két tda. Loc va rlra tda
bdang nudc cat, sdy kho trong tu sdy 6 60 °C,
thu dugc 2,03 g (hiéu suat 93,3 %) san pham
mau trang; t° 148,0-149,0 °C; Rr 0,76 (hé A).

Téng hgp chat 4 & quy mé 20 g/mé

Trong binh cau 2 c6 dung tich 2 L, hoa tan
20,00 g (145,8 mmol; 1,0 eq) p-nitrotoluen vao
300 mL IPA (lugng dung méi nay dugc giam
so vGi 400 mL theo tinh toan), va lam lanh
khéi phan tng xuéng 5 °C. Thém 22,1 mL
(233,3 mmol; 1,6 eq) anhydrid acetic. Phan tan
47,67 g (729,2 mmol; 5,0 eq) kém vao binh
phan Ung. Duy tri khudy bang may khuady co
(v6i t6c dd 180 vong/phut, & quy mo nay viéc
khuay tir khéng hiéu qua dé lam lanh, do téng
thé tich phan ting 16n), bé sung 80 mL acid
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acetic vao khoi phan tng (dugc chia thanh
ting phan dam bao nhiét d6 khéng vuot qua
20 °C). Tiép tuc khudy hén hop & nhiét d6
phong (20-30 °C) trong 12 gid. Két thic phan
Ung, trung hoa hén hgp bang dung dich
NaHCOs béo hoa téi pH 6,5-7,0. Loc bo chat
ran, co dich loc dé loai IPA, xuat hién két tda.
DPé tla qua dém, loc va rlfa tia bang nudc cat,
say kho trong tu sdy & 60 °C, thu dugc 21,00
g (hiéu suat 96,5 %) san pham mau trang; t°c
148,1-149,4 °C; Rr 0,76 (hé A).

Téng hop chat 4 & quy mé 200 g/mé

Thiét lap hé phan tng gém binh cau 1 ¢6
dung tich 6 L, c6 gan may khuay co. Hoa tan
200,0 g (1,46 mol; 1,0 eq) p-nitrotoluen vao 3,0
lit IPA trong binh cau. B6 sung 220 mL (2,33
mol; 1,6 eq) anhydrid acetic va 800 mL acid
acetic, lam lanh xuéng 5 °C. Duy tri khudy & toc
dé 200-250 vong/phut (téc d6 can dugc tang
lén so véi quy md 20 g/mé dé dam bao lam
lanh t8t va déng déu khdi phan ting), bé sung
477,0 g (7,30 mol; 5,0 eq) kém vao binh phan
Ung (dugc chia thanh ting phan dam bao
nhiét do khoi phan tiing khéng vuot qua 20 °C).
Tiép tuc khudy hon hop & nhiét do phong
trong 12 gi®. Két thic phan (ng, trung hoa hon
hap bang dung dich NaHCOs béo hoa téi pH
6,5-7,0. Loc bé chat rdn, cé dich loc dé loai IPA,
xuat hién két tda. D€ tha qua dém, loc va rla
tla bang nudc cat, sdy khé trong ta say & 60
°C.Tién hanh lam 3 mé (3 16) G quy mé nay, két
qua trung binh clia 3 mé dat 210,5 g (hiéu suat
96,7 %) san pham mau trang; t° 148,0-149,7
°C;Rr0,76 (hé A) hoac 0,74 (hé B). ESI-MS (m/2):
171,8 [M + Na]* (CTPT: CoH11NO, M = 149,19). IR
(KBr, cm™), vmax: 3290 (N-H amid); 3066 (C-H
tham); 1664 (C=0 amid); 1510 (C=C thom). 'H-
NMR (600 MHz, DMSO-ds), & (ppm): 9,80 (1H, s,
H-amid); 7,44 (2H, d, /= 8,4 Hz, H-2, H-6); 7,07
(2H, d, J = 8,4 Hz, H-3, H-5); 2,23 (3H, s, H-1");
2,01 (3H, s, H-2"). *C-NMR (150 MHz, DMSO-
de) 6 (ppm): 168,02 (C-1", C=0); 136,81 (C-4);
131,82 (C-1); 129,00 (C-3, C-5); 119,01 (C-2, C-
6); 23,90 (C-2"); 20,39 (C-1").
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3.2. Tong hop N-(4-methyl-3-sulfamoyl-
phenyl) acetamid (5) ti chat 4

Téng hgp chat 5 & quy mé 2 g/mé

Cho 52 mL (78,2 mmol; 5,8 eq) acid
clorosulfonic vao binh cau 2 ¢6 dung tich 100
mL, lam lanh xuéng 5 °C. Khudy turva b6 sung
2,00 g (13,4 mmol; 1 eq) chat 4 dam bao nhiét
do & muc khong qua 10 °C. Sau d6, nang tu
tu nhiét d6 dén 45 °C, duy tri khudy hon hop
phan Ung trong 3 gid, dén khi khong con khi
(HCI) thoat ra thi ha vé nhiét do phong. Sau
do, dé tung giot hén hgp phan lng vao
khoang 50 g nudc da, duy tri khudy, xuat hién
tda mau trang xam. Loc va ruia tda bang nudc
cat lanh dén pH 3-4. Thém tiing phan tda nay
vao 2,0 ml (26,6 mmmol; 2,0 eq) dung dich
amoniac 25 % lanh, &dm bao nhiét d6 khéng
tang qua 20 °C. Tiép tuc khudy & nhiét do
phong trong 30 phut. Log, rifa tia bang nudc
lanh, say kho & 60 °C thu dugc 1,92 g (hiéu
suat 62,7 %) san pham mau trdng nga; t°nc
237,0-238,0 °C; Rr 0,62 (hé A).

Téng hgp chat 5 & quy mé 20 g/mé

Cho 52,0 mL (781,6 mmol; 5,8 eq) acid
clorosulfonic vao binh cau 2 ¢ dung tich 1000
mL, lam lanh xuéng 5 °C, lap dat may khudy co.
Khudy va bd sung 20,00 g (134,1 mmol; 1 eq)
chat 4 dam bao nhiét d6 & muc khong qua 10
°C. Sau d6, nang tur tir nhiét dé dén 45 °C, duy
tri khudy hon hgp phan ting dén khi khong con
khi (HCI) thoat ra (khoang 3 gio) thi ha vé nhiét
do phong. Sau do, d6 tiing giot hén hgp phan
Uing vao khoang 500 g nudc da trong binh cau
dung tich 2 lit, duy tri khudy co véi téc dé 300
vong/phut, xuat hién tda mau trang xam. Loc va
rffa tUa bang nudc cat lanh dén pH 3-4. Thém
tling phan ttia nay vao 20,0 ml (266,0 mmol; 2,0
eq) dung dich amoniac 25 % lanh, ddm bdo
khudy tron t6t (~ 200 vong/phut) va nhiét do
khong tang qua 20 °C. Tiép tuc khudy & nhiét do
phong trong 30 phut. Log, rira tha bang nudc
lanh, say khé & 60 °C thu dugc 21,03 g (hiéu suat
68,7 %) san pham mau trang nga; t°nc 235,5-
237,7°C;Rs0,62 (hé A).
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Téng hop chat 5 & quy mé 200 g/mé

Cho 520,0 mL (7,82 mol; 58 eq) acid
clorosulfonic vao binh ciu 1 ¢ dung tich 6 L,
lam lanh xuéng 5 °C, lap dat may khuay co.
Khudy va b6 sung 200,0 g (1,34 mol; 1 eq) chat
4 dam bdo nhiét dé ¢ muc khong qua 10 °C.
Sau do, nang tu tur nhiét do dén 45 °C, duy tri
khudy hon hop phan ting dén khi khong con
khi (HCI) thoat ra (khodng 4 gio) thi ha vé nhiét
dd phong. Khi HCl thoat ra dugc dan vao dung
dich NaOH 10% thong qua hé théng ht (bay)
chan khéng. Sau d6, chuyén hén hop phan
Ung sang binh nhé giot. Nho giot hén hap
phan Ung vao khoang 5 kg nudc da trong binh
cau 10 L, duy tri khudy co véi téc do6 300
vong/phat, xuat hién tla mau trdng xam. Loc
va rla tla bang nudc cat lanh dén pH 3-4.
Thém tiing phan tta nay vao 200,0 ml (2,66
mol; 2,0 eq) dung dich amoniac 25 % lanh, d@dm
bao khudy tron tét (~ 200 vong/phut) va nhiét
do khong tang qua 20 °C. Tiép tuc khuay &
nhiét d6 phong trong 3 gid (theo doi bang
SKLM). Log, rtra tlia bang nudc lanh, say khé &
60 °C.Tién hanh lam 3 mé (3 16) & quy mé nay,
két qua trung binh clia 3 mé dat 214,8 g (hiéu
suat 70,2 %) san pham mau trdng nga; t°n
233,8-236,0 °C; Rr 0,62 (hé A) hoac 0,14 (hé B).
ESI-MS (m/z): 250,7 [M + Na]* (CTPT:
CoH12N203S, M = 228,27). IR (KBr, cm™), Vmax:
3358, 3169 (N-H amid); 3074 (C-H thom); 1681
(C=0 amid); 1585 va 1388 (C=C thom); 1323 va
1163 (O=S=0 sulfonamid). "H-NMR (600 MHz,
DMSO-de), 6 (ppm): 10,12 (TH, s, NH acetamid);
8,13(1H,d,J=2,4Hz H-6); 7,70 (1H,dd, Ji=2,4
Hz, Ji = 8,4 Hz,H-4); 7,33 (2H, s, NH2 sulfonamid);
7,27 (1H,d,J=7,8Hz H-3),2,52 (3H,s,H-1"),2,04
(3H, s, H-2"). *C-NMR (150 MHz, DMSO-ds) 6
(ppm): 168,59 (C-1", C=0); 142,14 (C-1); 137,26
(C-5); 132,52 (C-2); 130,01 (C-3); 122,02 (C-4);
117,97 (C-6); 23,95 (C-2"); 19,25 (C-1).

3.3. Téng hop 5-amino-2-methyl-
benzensulfonamid (2) tir chat 5

Téng hgp chat 2 & quy mé 2 g/mé

Cho 5,5 mL (30,8 mmol; 3,5 eq) dung dich
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acid hydrocloric 5,6 M va 2,00 g (8,8 mmol; 1
eq) chat 5 vao binh cau 1 ¢4 dung tich 50 mL.
Pun héi luu hdén hop (6 khoang 100-110 °C)
trong 30 phut. D& ngudi hén hgp vé nhiét do
phong, sau do lam lanh va trung hoa bang
dung dich natri carbonat 10 % dén pH = 8,
xuat hién két tla. Loc va rlfa tla bang nudc
lanh (3 1an, mai lan ~ 1 mL). Sdy kho & 60 °C,
thu dugc 1,17 g (hiéu suat 71,7 %) san pham
mau trang; t° 166,0-168,0 °C; Rr0,75 (hé A).

Téng hop chat 2 & quy mé 20 g/mé

Cho 55,0 mL (308,0 mmol; 3,5 eq) dung

dich acid hydrocloric 5,6 M va 20,00 g (87,6
mmol; 1 eq) chat 5 vao binh ciu 2 ¢6 dung
tich 250 mL. Bun héi luu hon hgp (6 khoang
100-110 °C) trong 30 phut. D€ ngudi hdn hop
vé nhiét d6 phong, sau dé lam lanh va trung
hoa bang dung dich natri carbonat 10 % dén
pH = 8, xuat hién két tha. D€ két tua lanh qua
dém (5-10 °C). Loc va r(fa tda bang nuéc lanh
(3 lan, méi lan ~ 6 mL). Say kho & 60 °C, thu
duoc 14,10 g (hiéu suat 86,4 %) san pham
mau trang; t° 165,7-168,1 °C; Rr0,75 (hé A).

Téng hop chat 2 & quy mé 200 g/mé

Cho 550 mL (3,08 mol; 3,5 eq) dung dich
acid hydrocloric 5,6 M va 200,00 g (0,88 mol;
1 eq) chat 5 vao binh cau 2 ¢ dung tich 2 L.
Bun héi luu hon hop (& khoang 100-110 °C)
trong 30 phut. D€ ngudi hén hgp vé nhiét do
phong, sau do6 lam lanh va trung hoa bang
dung dich natri carbonat 10 % dén pH = 8,
xuat hién két tua. Dé két tda lanh qua dém (5-
10 °C). Loc va rla tha bang nudéc lanh (3 1an,
mai lan ~ 50 mL). Say khé & 60 °C. Tién hanh
lam 3 mé (3 16) & quy mé nay, két qua trung
binh clia 3 mé dat 140,36 g (hiéu suat 86,0 %)
san pham mau trang; t°nc 165,7-168,2 °C; Rr
0,75 (hé A) hoac 0,25 (hé B). ESI-MS (m/z):
186,8 [M + H]* (CTPT: C7H10N202S, M = 186,23).
IR (KBr, cm™), vmax: 3402, 3363 va 3294 (N-H);
2929 (C-H no); 1612, 1500 (C=C thom); 1308
va 1147 (0O=5=0). '"H-NMR (600 MHz, DMSO-
de), 6 (ppm): 7,12 (1H, d, J = 3,0 Hz, H-6); 7,11
(2H, s, NH2 sulfonamid); 6,96 (1H, d, J=7,8 Hz,
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H-3); 6,61 (1H, dd, Ji = 3,0 Hz, J>= 7,8 Hz, H-4);
5,25 (2H, s, NH2 amin thom); 2,37 (3H, s, H-1"),
13C-NMR (150 MHz, DMSO-ds) § (ppm): 146,68
(C-5); 142,10 (C-1); 132,55 (C-3); 121,45 (C-2);
116,64 (C-4); 112,52 (C-6); 18,76 (H-1").

4. Ban lvéan

4.1.Vé cai tién va nang quy mé téng hop
N-(p-tolyl)acetamid (4)

& nghién cu trudce [7], ching toi da thuc
hién quy trinh téng hop N-(p-tolyl)acetamid
(4) t nguyén liéu p-nitrotoluen bang phan
ung khtr - acyl héa trong cing mét giai doan
giup gidm thdgi gian phan Ung va nang cao
hiéu suat (80 %). Cu thé nhu sau: Hoa tan
13,70 g (0,1 mol) 4-nitrotoluen vao 200 mL
methanol va phan tan 32,50 g (0,5 mol) b6t
kém vao dung dich thu dugc. Lam lanh hon
hap phan ting vé 0°C, nhé titir 57 mL (1 mol)
acid acetic bang va khuay phan Gng & nhiét
do phong trong 1h. Sau d6, loc bo tua, c6 hét
methanol va thém vao hén hgp phan ting 9,5
mL anhydrid acetic. Tiép tuc khudy & nhiét do
phong trong 10 phut. Sau d6 hén hgp phan
iing dugc d6 vao 200 mL nudc cét thu dugc
tla. Tla dugc loc, rira bang nudc lanh va say
héng ngoai thu dugc san phdm mau trang c6
khéi lugng 8,70 g (hiéu suat 80%).

Trén co s& do, khao sat ti€p theo cua bai
bdo nay da giup lua chon dugc cac diéu kién
t6t nhat nhu sau: kim loai khirhda la Zn, dung
mai 1a IPA. IPA ¢c6 uu diém la it ddc hai va an
toan han so véi methanol da dung trudc day
[7,8]. Ngoai ra, khi xtr ly phan ung, ching t6i
da cai tién bang cach: trung hoa hén hagp véi
NaHCOs dén pH 6,5-7 (d€ loc loai can kém va
cac hgp chat cta no) va co dac loai bat IPA,
sau dé méi dé két tda. Theo do, hiéu suat téng
hop da dugc nang lén 93,3 %, san pham dat
tinh khiét vé t°. va SKLM, c6 thé dung truc
ti€p cho phan Ung sau ma khéng can tinh ché.

Khi nang quy mé phan uing Ién 20 g/mé,
thdi gian phan Ung dai hon (12 gid thay vi 5
gi¢ nhu du kién); hiéu suat ctia phan Ung cé
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tang nhe (96,5 % so vai 93,3 % & quy mo 2
g/mé) do thai gian dé két tha lau hon (d€ qua
dém). Khi dé lanh nudc cai 24 gid, khéng thay
xuat hién thém tda san pham, do do, dé d&
tén nang lugng, ching t6i chon diéu kién két
tla & nhiét dé phong dé nang cap. Ngoai ra,
lugng IPA cho phan Ung cling da dugc giam
xuéng 300 mL (so v&i 400 mL theo tinh toan),
gitp thuan lgi cho qua trinh nang cap.

G quy m6 200 g/mé, viec khudy tron la rat
quan trong, can dam bao du lugng IPA va diéu
chinh toc d6 khudy & muic 200-250 vong/phut
dé dam bao dong déu khaéi phan tng. Mat
khac, viéc dua toan bd luong kém vao
anhydrid trong IPA ngay tUr dau c6 thé gay
mat an toan: mot lugng nhiét cuc bo sinh ra,
kich hoat phan ung tao khi (hydro), gay mat
dung moi va mot phan chat ran (bi 16i cuén
theo khi va hoi dung méi), khé kiém soat
phan Ung. Do d6, cach thuc nap liéu da duoc
hiéu chinh & ché: kém dugc cho sau acid
acetic, dugc cho ting phan, gitp kiém soat
nhiét d6 phan Ung thuan tién hon, cling nhu
han ché dugc su bam dinh clia sdn pham phu
(phtc kém) trén bé mat kém kim loai trong
tién trinh phan Ung. Hiéu suat phan tng thu
dugc tuong duong véi quy md 20 g/mé.

4.2.Vé cai tién va nang quy mé téng hop
N-(4-methyl-3-sulfamoylphenyl)acetamid (5)

Giai doan nay gobm 2 phan ung: clor-sulfo
hoéa (tao sulfonyl clorid) va amid hoa (tao
sulfonamid). & nghién ctu trudc [7], can su
dung dén aceton lam dung méi hoa tan dan
chat sulfonyl clorid truéc khi cho vao dung
dich amoniac. Trong phan tng nay, chung toi
nhan thay, mot luong nhiét dang ké phat sinh
do amoniac phan Ung véi acid du (HCl va
H2S04), gay thiy phan mét phan sulfonyl
clorid (thanh sulfonat), cing nhu khoé tinh
toan dugc lugng amoniac st dung. Do do¢,
chdng t6i da cai tién bang cach rla ky tda
sulfonyl clorid nay bang nuéc da dén pH 3-4
(loai bd hau hét acid), sau d6 méi cho tua vao
dung dich amoniac. Cach nay gitp kiém soat
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dugc lugng amoniac, 6n dinh phan (ng
sulfonamid héa va khéng can dung dén
aceton (dé gay chdy no) dé trg tan ma van cho
hiéu suat tuong duong (62,7 %) véi tai liéu [7]
(61,2 %), qua dé cling giam dugc chi phi.

Khi ndng quy mé lén 20 g/mé, hiéu suat
thu dugc tang nhe (68,7 %) so vimé 2 g (62,7
%) nha& st dung may khudy co dam bao khuay
tron t6t hon & ca 2 phan ung. Cac thong sé
khac ctia phan tng déu kha én dinh va dugc
st dung dé nang cap.

G quy md 200 g/mé, thdi gian phan ting ¢6
kéo dai hon so véi tinh toan (dugc theo doi
theo lugng khi thoat ra va SKLM). Cac théng
56 phan ting khac, va hiéu suat déu dat tuong
duang quy mo 20 g/mé. G quy moé 16n, can
luu y ki€ém soat téc do thoat khi (HCI) - dugc
ho trg nha hé chan khong hut khi va bay bang
dung dich NaOH 10% dé an toan cho ngudi
lam phan Ung, cing nhu tranh phat thai khi
doc ra moi truong.

4.3.Vé cai ti€n va nang quy mé téng hop
5-amino-2-methylbenzensulfonamid (2)

Cac khao sat 6 quy mé 2 g/mé cho thay,
phan Ung thay phan xdy ra nhanh, thao tac
don gian cho hiéu suat 6n dinh & 71,7 %. G
quy md 20 g/mé, ching toi quan sat thay, cé
thé thu hoi thém lugng sdn pham trong nudc
cai bang cach dé lanh qua dém. Bang cach
nay, hiéu suat dugc nang lén 86,4 %. Quy trinh
dat dugc 6n dinh & quy mé 200 g/mé véi hiéu
suat 86,0 %.

Nhu vay, qua qua trinh thuc nghiém cai
ti€n va nang cap, ching téi da téng hgp duoc
5-amino-2-methylbenzensulfonamid (2) tu p-
nitrotoluen véi hiéu suat toan quy trinh (3 giai
doan & quy m6 200 g/mé) la 58,4 %, cao han
S0 VGi cac cong bé trudce day [7,8].

5. Két lvéan

Da cai tién va nang quy mo téng hop 5-
amino-2-methylbenzensulfonamid (2) tu p-
nitrotoluen dat hiéu suat toan quy trinh (3 giai
doan 200 g/mé) la 58,4 %, cao hon so véi cac
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tai liéu da cong bd. Cac cai tién ky thuat gém:  san pham cudi (2) déu dat tinh khiét va c6 cau
tranh s dung dung méi doc hai (methanol, tric dung theo dir liéu phé. Day la tién dé
aceton), dua ra phuong thic nap liéuantoan, quan trong dé nang cap téng hap pazopanib
cai thién diéu kién tinh ché san phdm dé nang  hydroclorid tai Viét Nam khi thudc hét han
cao hiéu suat. Cac chat trung gian (4 va 5) va  déc quyén.
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