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Abstract: Pazopanib hydrochloride, marketed worldwide under the brand name Votrient, is an anti-
cancer medication manufactured by Novartis. It is the first and only tyrosine kinase inhibitor
currently approved for the treatment of multiple histological subtypes of soft tissue sarcoma (STS).
In previous studies, we presented initial results regarding the synthesis of 3-methyl-6-nitro-1H-
indazole (3) as an important indazole component on a laboratory scale (approximately 10 g/batch).
In this study, we have successfully synthesized this compound (3) at a scale of 180 g/batch,
achieving an overall process yield of 79.6 % from the starting material 2-ethylaniline. This yield is
higher than that reported in previous publications. Some of the technical conditions that have been
improved include optimizing the amount of sulfuric acid in the nitration reaction, the amount of
acetic acid and sodium hydroxide in the diazotization reaction for ring closure, reaction temperature,
and the feed method to control the reaction safely and achieve high efficiency at a scale of
180 g/batch.

Keywords: Indazole, scale-up, synthesis, pazopanib.

* Corresponding author.
Email address: hainv@hup.edu.vn

https://doi.org/10.25073/2588-1132/vnumps.4540
46



B. T. T. Cham et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 39, No. 4 (2023) 46-54 47

Nghién ctru nang quy mé téng hop hop 3-methyl-6-nitro-
1H-indazol ¢ quy m6 180 g/me lam chat trung gian
trong quy trinh diéu ché pazopanib

Bui Thi Thanh Cham*2, Phan Quéc Hung?, Tran Tra Ly*, Nguyén Thi Ngoc
Bui Thi Luyen Nguyen Thu Quynh2 bao Nguyét Suong Huyen
Nguyén Dinh Luyén?, Nguyén Vin Giang®, Nguyén Vin Hai”

YTruong Dai hoc Duoc Ha Ngi, 13-15 Lé Thanh Téng, Hoan Kiém, Ha Néi, Viét Nam
2Truwong Pai hoc Y Duoc Thai Nguyén, 284 Licong Ngoc Quyén, Thai Nguyén, Viét Nam

Nhan ngay 11 thang 7 ndm 2023
Chinh stra ngay 14 thang 9 nam 2020; Chap nhan dang ngay 23 thang 10 nim 2023

Tém tat: Pazopanib hydrochlorid (biét duoc trén thi truong: Votrient) 1a mot loai thudc chéng ung
thu do hing Novartis san xuat. Dy la chat irc ché tyrosin-kinase dau tién va duy nhat hién dugc
chap thuan dé diéu tri cac dang ctia bénh sarcoma mé mém (STS). Trong c4c nghién ctu trude day,
chung t6i da trinh bay két qua ban dau vé viéc tong hop hop phan indazol quan trong trong ciu tric
pazopanib la 3-methyl-6-nitro-1H-indazol (3) & quy md phong thi nghiém (khoang 10 g/me). Trong
nghién ciru nay, ching t6i da tong hop thanh cong hop chat 3 nay & quy mo 180 g/me vei hiéu Sut
toan quy trinh 12 79,6 % tinh tir nguyén liéu ban dau 2-ethylanilin. Hiéu suat nay cao hon so véi cac
tai lidu da cong bd trude day. Mot sb didu kién ki thuat da duoc ching toi cai tién 1a: tdi wu lwong
acid sulfuric trong phan rng nitro hda, lugng acid acetic va natri hydroxid trong phan tng diazo hda
dong vong, nhiét o phan mg va phuong thirc nap liéu gidp kiém soat phan tng mot cach an toan
va dat duoc hiéu qua cao & quy mo 16n (180 g/mé).

Tir khéa: Indazol, nang quy mo, tdng hop, pazopanib.

1. Mé dau ta nhu Hinh 1 [1-11], trong d6 indazol la mgt hop

phan khong thé thiéu.
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Hop phan indazol c6 thé dugc xay dyng tir
chét 3-methyl-6-nitro-1H-indazol (3). Chat 3 la
mdt trong cic trung gian quan trong dé tong hop
pazopanib theo mot sd con dudng sau (xem
Hinh 2) [4-9].

Trong nghién ctru trude, chung toi di cai tién
quy trinh tong hop chat trung gian 3-methyl-6-

nitro-1H-indazol (3) ¢ quy mé6 10 g/mé [10].
Nghién ctu nay dugc thuc hién véi muc tiéu:
nang cip duoc quy mé téng hop chét 3-methyl-
6-nitro-1H-indazol (3) dat hi¢u suét cao ¢ muc
180 g/mé vdi cac dicu kién duoc cai tién.
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Hinh 2. Vai trd cua chét trung gian 3-methyl-6-nitro-1H-indazol (3) trong tong hop pazopanib.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

2-Ethylanilin dugc mua tir cong ty Aladdin
(Trung Qudc); cac hoa chat acid sulfuric dic
(98 %), acid acetic, ethanol, natri carbonat, natri
hydrocarbonat, natri nitrat, natri nitrit dat tiéu
chuin AR (Analytical Reagent) dugc mua tir
hang Xilong (Trung Qudc).

2.2. Phuong phap

Téng hop 3-methyl-6-nitro-1H-indazol (3)
dugc thuc hién qua 2 giai doan (Hinh 3):

i) Phan tng nitro hoa;

i) Phan tng diazo hoa ddng thoi ngung tu
dong vong.

Séic ky 16p mong (SKLM) duoc thuc hién
trén ban mong silica gel Fass (Merck) voi hé
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dung moéi khai trién: dicloromethan (DCM) :
methanol (30 : 1); quan sat sic ky d6 dudi budc
song 254 nm cua den tir ngoai. Nhiét d0 nong
chay (t°) cua cac san pham dugc do trén may
EZ-Melt (M¥). Cau tric ciia san pham duoc xac
dinh bang cac phuong phap phd: hong ngoai
(IR), khdi lugng (MS) va cong hudng tir hat nhan
(*H- va BC-NMR). IR duogc ghi trén may

49

Shimadzu trong vung 4000-400 cm. ESI-MS
dugc ghi trén midy LCMS/MS AGILENT
1290/6460 trong methanol. NMR dugc ghi trén
may Bruker 500 MHz. Cac phd dwoc ghi tai
Khoa Hod hoc Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Quéc gia Ha Noi (IR, NMR) va
tai Vién Hoéa hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam (MS).

NH, O,N NH; O2N 6 = N1
NaNO3/H2804 5 NaN02/ACOH
CHy — CH
0-5°C ¢ ™ 3 1520°C
. ) 1CH3
1 (i) N (ii) 3

Hinh 3. So d6 tong hop indazol 3 tir 2-ethylanilin (1).

3. Két qua nghién ciru va ban luin
3.1. Tong hop 2-ethyl-5-nitroanilin (2)

Téng hop chdt 2 6 quy mé 25 g/mé

Lam lanh 200,0 mL (10 V) acid sulfuric
xudng 0 °C trong binh cau 3 c¢6 dung tich
500 mL. Cho tu tir 20,0 mL (161,7 mmol; 1 eq;
1 V) 2-ethylanilin (1) vao binh cau, duy tri nhiét
d6 & 0-5 °C ddng thoi khudy tron dén tan hoan
toan nguyén liéu. Thém 14,8 g (174,1 mmol; 1,1
eq) NaNO; tirng phan vao hdn hop trén, dam bao
nhiét d6 khéi phan tmg khong qua 5 °C. Tiép tuc
khuay hén hop phan tmg ¢ 0-5 °C, dong thoi theo
ddi bang sic ki 16p mong t6i khi hét nguyén lidu
(trong khoang 1,5 gi®). Két thuc phan Gng, db tir
tr hon hop thu dugc vao 1500 mL dung dich
amoniac 10% (dam bao nhiét do khoi phan tng
khong qua 40 °C), tao ra két tua. Loc va rua tua
bang nudce cit, sdy kho trong tu sdy chan khong
& 40 °C thu dugc san pham mau vang c6 khbi

lwgng 25,97 g; hiéu sudt 96,6 %; t° 60,1-61,1 °C;
Rf= 0,68 (DCM : methanol, 30 : 1).

Nhan xét: quy trinh nay dugc chdng toi thuc
hién theo cac diéu kién phan ung trong tai liéu
[10] (d4 c6 cai tién vé tac nhan nitro hoa) & quy
md 12 g/mé. O phan Gng nay, dung dich acid
sulfuric vira lam dung moi, vira dong vai tro phan
mg véi natri nitrat tao ra acid nitric, dong thoi
tao mudi v6i 2-ethylanilin dudi dang NH3* dinh
huéng gin nhom nitro vao vi tri sb 5 (meta so
v6i NH; va para so voi nhom -CoHs). Két qua
cho thay: quy trinh én dinh, twong d6i d& kiém
soat, cho hiéu sut cao (dat 96,6 % tuong duong
so v6i 96,5 % cua tai lidu [10]), san pham dat
tinh khiét (theo t°, va SKLM). Tuy nhién, quy
trinh nay can st dung luong 16n acid sulfuric dic
(du 10 1an so v6i nguyén lidu 1, tinh theo thé
tich). Trén co sé d6, chung toi tién hanh khao sat
ty 1€ (the tich) 2-ethylanilin (1) : acid sulfuric
nham t&i wru hoa lugng acid nay (va kéo theo tdi
vu lugng kiém st dung dé trung hoa).

Béng 1. Két qua khao sat ty 1& tt chat 1 : acid sulfuric dén hiéu suét va thoi gian (t) phan tng tong hop chit 2

STT | Ty lé chat 1 : H,SO, (tt/tt) | m san pham (g) | Hiéu suat (%) | t phan tng (gio) | t° (°C)
1 1:4 24,00 89,3 6 59,8-61,4
2 1:5 24,89 92,6 4 60,0-61,5
3 1:6 25,58 95,2 2 60,0-61,2
4 1:7 25,88 96,3 2 60,2-61,0
5 1:10 25,97 96,6 15 60,1-61,1
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Khdo sat anh hieong ciia ty 1é thé tich chat
1 : acid sulfuric ¢ quy mo 25 g/mé

Tién hanh phan tmg véi cac diéu kién tuong
tu nhu mo ta ¢ trén, chi thay doi ty 18 thé tich (tt)
chit 1 : acid sulfuric, danh gia hiéu suét, thoi
gian phan tng va t%c san pham. Chung t6i thu
duogc két qua nhu Bang 1.

Nhdn xét: & ty 1& 1 : 10, hiéu suat phan mg
dat cao nhat, thoi gian phan Ung ngin nhat
(2 gi0), tuy nhién luong acid sulfuric sir dung
16m, gy tén kém kiém va thoi gian ¢ giai doan
trung hoa sau d6. Ty 18 1 : 4 gitp tiét kiém acid
nhit, tuy nhién thoi gian phan ung kéo dai
(6 gi0), dan dén tiéu ton nang luong lam lanh
khéi phan ting. Ty 1¢ 1 : 6 dugc lya chon la t6i
wu vé hiéu suat phan tng (95,2%) va thoi gian
phan tmg (2 gio) dé nang quy ma.

Téng hop chdt 2 6 quy mé 250 g/mé

Lam lanh 1200 mL (6 V) dung dich acid
sulfuric xudng 0 °C trong binh cau 6 L. Duy tri
may khudy co véi téc do 200 vong/phut. Nho
giot tu tor 200 mL (196,00 g; 1,62 mol; 1 eq;
1 V) chét 1 vao khdi phan tmg, duy tri nhiét do
khong qué 5 °C, khudy dén tan dong nhit. Thém
to tr 150,00 g (1,76 mol; 1,1 eq) natri nitrat,
kiém soat nhiét do trong binh khong qua 5 °C.
Tiép tuc khudy tron phan tmg & 0-5 °C va theo
ddi bang SKLM t6i khi hét nguyén liéu (khoang
3 gid). Khi phan tmg két thuc, d6 tir tir hdn hop
phan tmg vao 8,0 L dung dich amoniac 10%,
khudy déu (duy tri nhiét d6 cua khdi phan ing
khong qua 40 °C). Loc va rira tia bang nudc cit,
sdy kho bang tii sdy chan khong ¢ 40 °C thu dugc
253,80 g san pham mau vang; hiu suét 94,4%;
t° 60,1-61,8 °C; Rf = 0,68 (DCM : methanol =
30 : 1). Thuc hién 1dp lai 2 mé & quy mo nay, thu
duogc két qua trong Bang 2.

Bang 2. Két qua khao sat tinh on dinh cta quy trinh tong hop chat 2 & quy mé 250 g/mé

Mé | V chit1 (mL) | m san pham (g) | t°c (°C) | Hiéu suét (%)
1 200,0 253,80 60,1-61,8 944
2 200,0 251,85 60,3-61,9 93,7
3 200,0 250,51 60,0-61,7 93,2
Trung binh 252,05 93,8

Nhén xét: phan tng ¢ quy moé 250 g/mé doi
hoi su khqu tron manh hon dé tranh qué nhiét
cuc bd, do d6 may khuay tir khong con phu hop,
ching toi da thay bang méy khudy co. Nhiét do
dugc kiém soat 6n dinh trong thoi gian phan tmg
3 gio. Hiéu suét so voi quy md 25 g/mé giam
khong dang ké, trung binh dat 93,8%.

Khi nang quy mo, viéc kiém soat nhiét do
phan ng va khuay tron rat quan trong. Phan ing
téng hop chat 2 c¢6 giai doan tao mudi amin (v6i
acid sulfuric) 1am téa nhiét rat manh, dé gay qua
nhiét cuc bo. Do d6, can 1am lanh tot khdi phan
tmg (0-5 °C), kiém so4t tc d6 nap lwong amin
(thong qua phéu nhé giot), dong thot sir dung
méy khudy co ding thay thé cho may khudy tir
(dam bao phan tan déu nhiét luong). Giai doan
trung hoa (voi amoniac) ciing sinh nhiét rat
manh, nén can dam bao khqu tron tot dé tranh

phan hity mot phan san pham (tao tap oxy hoa co
mau nau). Khi lam & quy mo 250 g/mé, da dugc
tiét kiém duoc luong acid sulfuric dua vao (chi
1200 ml thay vi 2000 ml) va lwong NHz 10% can
dé trung hoa (chi 8 L thay vi 15 L nhu tinh toan),
t6i wu hon so voi quy trinh trude day [10].

San phém 2 thu dugce 1a bot min mau vang
tuoi cho 1 vét sic ky, nhiét 46 nong chay rd net
c6 thé dung truc tlep lam nguyén liéu cho phan
tmg sau khong can tinh ché. ESI-MS (m/z):
166,8 [M + H]* (CTPT: CgH1oN20, M = 166,18).
IR (KBr, cm™), Vinax: 3425 va 3340 (N-H); 3077
(C-H thom); 2979 va 2890 (C-H no); 1635 va
1591 (C=C thom); 1497 va 1343 (NOy). H-
NMR (500 MHz, CDCl1zs), ¢ (ppm): 7,58 (1H,
dd, J: = 2,0 Hz, J, = 8,0 Hz, H-4); 7,50 (1H, d, J
= 2,0 Hz, H-6); 7,17 (1H, d, J = 8,0 Hz, H-3);
3,91 (2H, s, NH>); 2,56 (2H,q,J=7,5 Hz, H-1");
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1,28 (3H, t, J = 7,5 Hz, H-2"). BC-NMR (125
MHz, CDC1s) ¢ (ppm): 147,19 (C-5); 144,77
(C-1); 134,94 (C-2); 128,67 (C-3); 113,53 (C-4);
109,22 (C-6); 24,11 (C-1"); 12,34 (C-27).

3.2. Tong hop 3-methyl-6-nitro-1H-indazol (3)

Téng hop chdt 3 ¢ quy mé 20 g/mé dwa theo
quy trinh tai liéu [10]

Hoa tan hoan toan 20,00 g (120,4 mmol;
1 eq) chat 2 vao 460 mL acid acetic va lam lanh
khéi phan tmg xubng 5 °C. Nho giot tir tir dung
dich 10,70 g (155,1 mmol; 1,3 eq) natri nitrit hoa
tan trong 24 mL nudc cét vao sao cho nhiét do
trong binh phan tmg khong qua 5 °C. Tiép tuc
khudy phan tmg & 0-5 °C ddng thoi theo ddi bang
sdc ki 16p mong téi khi hét nguyén lidu (trong
khoang 1,5 gio). Sau khi phan Gmg két thuc, cat
kiét acid acetic, rira cdn bang dung dich natri
hydrocarbonat bdo hoa (khudy dang hdn dich).
Tay mau bang 0,2 g than hoat trong ethanol 96
%, sau d6 két tinh lai san pham trong hé dung
moéi con/nude thu duoc 18,67 g san pham két
tinh mau vang nhat; hiéu suat 87,6 %; t° 186,1-
187,8 °C, Rf = 0,37 (DCM : methanol = 30 : 1).

Nhan xét: tur diéu kién cai tién da dugc néu
trong tai liéu [10] ve tac nhan phan Gng, chung

t61 lap lai quy trinh & quy mo 20 g/me, thu duoc
san pham co chat lugng va hiéu suét twong tu.
Tuy vay, chung t6i nhan thdy nhiing nguy co sau
néu nang cap:

- Can tiéu tén nhiéu ning luong (dung da
lanh) d¢é kiém soat nhiét &6 phan tmg & mirc hep
0-5 °C;

- Luong acid acetic con dung thira nhiéu lan
(ty 1¢ luong acid : chat 2 (mL/g) 1a 23 : 1) gay
t6n kiém trung hoa ¢ khau xr 1y;

- Viéc str dung dung dich natri hydrocarbonat
dé trung hoa khdi phan tng tao ra nhiéu bot khi
CO, (dé gay trao khdi phan tng ra ngoai,
can phai chuyén khéi kip thoi sang binh dung
tich 16n).

Do d6, dé khic phuc cac nhuoc diém nay, tao
thuén loi cho nang quy mé phan tng 1én 180
g/mé, chung t6i da khao sat thém 3 thong so: i)
Nhiét d6 phan tng; ii) Ty 1¢ acid acetic : chét 2;
iii) Cac loai kiém dung trung hoa khdi phan tng.

Khdo sat anh huéng ciia nhiét d¢ dén phdn
ing tong hop chat 3 & quy mé 20 g/mé

Tién hanh phan tng véi cac didu kién twong
ty nhu mo ta & trén, chi thay doi nhiét do phan
g, chung t6i thu duoc két qua & Bang 3.

Bang 3. Két qua khao sat anh huéng ciia nhiét d6 dén phan tng tong hop chit 3 & quy md 20 g/mé

STT | Nhiét d6 (°C) | m san pham (g) | Hiéu suat (%) | t phan ing (gio) t°nc (°C)
1 0-5 18,67 87,6 15 186,1-187,8
2 5-10 18,48 86,7 1,3 186,1-187,9
3 10-15 18,44 86,5 1,0 186,0-188,0
4 15-20 18,27 85,7 1,0 186,0-188,1
5 20-25 16,62 77,9 0,8 185,6-188,0

Nhdn xét: ting nhiét do gitp rat ngan thoi
gian phan ung, tuy nhién cé xu hudng lam giam
hiéu sut. O nhiét do phong (20-25 °C) hiu suit
phan tmg giam dang ké (77,9 %). Nhiét d6 t6i vu
duoc chon 1a 15-20 °C dam bao duoc hiéu suét
cao (85,7 %), rt ngén thoi gian phan tng va tiét
kiém dugc nang lugng lam lanh.

Khdo sat anh huong cua ty Ié lwong acid
acetic : chdt 2 (thé tich/khoi lwong) dén phdn
Umg tong hop chat 3 & quy mé 20 g/mé

Tién hanh phan ng véi diéu kién nhiét do da
chon 15-20 °C, chi thay d6i lugng acid acetic sir
dung chung t6i thu duoc két qua chi ra & Bang 4.

Nhan xét: khi giam luong acid, hiéu suét
phan tng c¢6 xu huéng giam. O ty 18 luong acid
acetic : chat 2 = 12 : 1 (mL/g), hiéu suét giam
dang ké (dat 77,6%) ciing nhur thoi gian phan g
kéo dai (2 gio). Vi vay, diéu kién phu hop dugc
chung t6i Iya chon cho phan tng nay dé nang
quy mé 180 g/mé la tS’ lé Vacid acetic : M nguyén ligu 2 =
15: 1 (mL/qg).
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Bang 4. Két qua khao sat anh huong cua ty 1¢ luong acid acetic : chat 2
dén phan irng tong hop chat 3 & quy mo 20 g/mé

STT | Ty 1é luong acid : chat 2 (mL/g) | m san pham (g) | Hiéu sut (%) | t phan tng (gid) t°nc (°C)
1 23:1 18,27 85,7 1,0 186,0-188,0
2 20:1 18,20 85,4 1,0 186,1-188,0
3 18:1 17,89 83,9 15 186,0-188,2
4 15:1 17,77 83,3 15 186,1-188,1
5 12:1 16,55 77,6 2,0 186,0-188,3

Bang 5. Két qua khao sat anh huong ciia loai kiém dén phan tmg tong hop chat 3 & quy mé 20 g/mé

STT | Loai kiém trung hoa | m san pham (g) | Hiéu suét (%) t°nc (°C)
1 Na,COs béo hoa 17,80 83,5 186,0-188,1
2 NaHCO3 béo hoa 17,77 83,3 186,1-188,1
3 NaOH 20 % 18,20 85,4 186,3-188,1
4 NHs 25 % 17,56 82,4 186,5-188,3

Khao st anh hiong ciia logi kiém trung hoa
dén phan img tong hop chdt 3 & quy mé 20 g/mé

Tién hanh phan ung véi cac diéu kién da
chon (nhiét 6 15-20 °C, ty 1€ lugng acid acetic :
chat 2 = 15 : 1), thay loai kiém trung hoa khéi
phan tmg, chung t6i thu dugc két qua & Bang 5.

Nhan xét: loai kiém khéac nhau khong anh
huong dang ké dén hiéu suit phan ung va chat
luong san pham (khoang nhiét 6 nong chay déu
hep, SKLM 1 vét). Na,CO3 va NaHCO; bdo hoa
¢6 nhuoc diém tao bot khi khi trung hoa. Dung
dich amoniac gady mui kho chiu va doc hai. Ca 3
loai kiém nay dé gy ton nhiéu thoi gian trung
hoa. Vi véy, chung ti lya chon NaOH 20% dé
trung hoa khi ndng quy mé phan tng tong hop
chat 31&n 180 g/mé (khong sinh khi/mui khi thuc
hién, c6 thoi gian trung hoa ngin, gia thanh ré).
Cén cha ¥ 1am lanh t6t khi thao tac/trung hoa véi
NaOH 20%, tranh qua nhiét cuc bo.

Téng hop chdt 3 & quy mé 180 g/mé

T cac diéu kién lya chon duge sau khéao sat
& quy mo 20 g/mé, ching toi trién khai nang quy
md téng hop chat 3 & mic 180 g/mé nhu sau:

Hoa tan hoan toan 200,00 g (1,2 mol; 1 eq)
chat 2 vao 3000 mL acid acetic trong binh cau 10
L. Lam lanh khéi phan tmg & 15-20 °C va duy tri
may khudy co téc do 200 vong/ phut. Nho giot
tir tir dung dich gdm 107,00 g (1,55 mol; 1,3 eq)
natri nitrit hoa tan trong 240 mL nudc cét vao
sao cho nhiét d6 trong binh phan tmg khéng qua
20 °C. Sau khi nh¢ giot, tiép tuc khudy phan tng
& 15 °C trong 3 gio. Két thuc phan tng, cét kiét
acid acetic, rora cin bang dung dich natri
hydroxyd 20%. Tay mau bang 2,00 g than hoat.
Két tinh lai san phdm trong hé ethanol-nuéc
(1:1) thu duoc 180,81 g san pham két tinh mau
vang nhat; hi¢u suit 84,8 %; t° 186,0-188,2 °C;
Rt = 0,37 (DCM : methanol = 30 : 1). Thyc hién
1ap lai 2 mé & quy mé nay, thu duoc két qua trong
Béng 6.

Bang 6. Két qua khao sat tinh on dinh cua quy trinh tdng hop chit 3 & quy mé 180 g/mé

Mé | mchat2(g) | msanphim (g) Hiéu suat (%) t°nc (°C)
1 200,00 180,81 84,8 186,0-188,2
2 200,02 180,52 84,6 186,2-187,9
3 200,17 182,07 85,3 186,5-188,0
Trung binh 181,30 84,9
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Nhdn xét: 6 quy mé 180 g/mé quy trinh dat
6n dinh, cho hiéu suit twong duong voi quy mo
20 g/mé.

Do toi wu duogc nhiét do lam phan tng ¢
15-20 °C, phan tmg tién hanh nhanh hon, dong
thoi tiét kiém nang lugng lam lanh va thao tac
tuong ddi thuan tién & quy mo 180 g/mé. Thé
tich acid acetic dugc tdi vu 6ty 18 6 : 1 co ¥ nghia
nhiéu khi ndng quy mo vi tiét kiém chi phi, giam
tinh doc hai véi méi truong va ngudi lam phan
mg. Str dung kiém natri hydroxyd 20% gitp rit
ngan thoi gian trung hoa, giam chi phi, tranh hién
tugng tao bot khi va trao khdi phan tng (so véi
dung carbonat hodc hydrocarbonat). Hiéu suét
thu duogc 1a 84,9% gan dat tuong duong véi tai
liéu [10] (87,2% & quy md 10 g/mé) va cao hon
tai licu [11] (75,1% & quy mo 12 g/mé).

San pham 3 thu dugc 1a bot tinh thé hinh kim
mau vang nhat, x6p co t° 186,0-188,2 °C; Ry =
0,37 (DCM : methanol = 30 : 1). ESI-MS (m/z):
177,7 [M + H]%; 1757 [M - H]" (CTPT:
CsH/N3O2, M = 177,16). IR (KBr, cm?), Vimax:
3142 (N-H); 3068 (C-H thom); 2911 va 2821 (C-
H no); 1594 (C=N); 1515 va 1343 (NO,). H-
NMR (500 MHz, CDC13s), ¢ (ppm): 10,78 (1H,
s, NH); 8,40 (1H, d, J = 1,5 Hz, H-7); 8,02 (1H,
dd, J1=1,5Hz, J.=8,5Hz, H-5); 7,79 (1H, d, J
= 9,0 Hz, H-4); 2,66 (3H, s, H-1"). *C-NMR
(125 MHz, CDC13) J (ppm): 147,03 (C-6);
144,02 (C-7a); 139,70 (C-3); 125,98 (C-3a);
121,09 (C-4); 115,22 (C-5); 106,52 (C-7); 11,96
(C-1).

Cac dir liéu thu duoc (Vé nhié¢t do nong chay,
céc phd,...) hoan toan tring khép voi cac cong
b trude day [7, 10, 11], qua d6 ndi vé sy chinh
xéc va on dinh cua quy trinh khi nghién ctru nang
cip quy mo.

4. Két luan

Nhu vay, chung t6i da nang dugc quy mo
tong hop duoc 3-methyl-6-nitro-1H-indazol (3)
dat mirc 180 g/mé véi hiéu suit toan quy trinh 13
79,6% tur nguyén li€u 2-ethylanilin, cao hon so
Vi cac tai liéu di cong bd trude day. Mot sb dicu
kién k¥ thuat da duogc cai tién la: t6i vu hoa luong

acid sulfuric trong phan tng nitro héa, lugng
acid acetic, natri hydroxid trong phan tng diazo
hoéa ngung tu dong vong, nhiét d¢ phan ung va
cach thirc nap liéu dé kiém soat phan ng duoc
an toan dat hiéu suit cao & quy mo 180 g/mé.
Céc két qua nay gop phan dé tién toi nang cip
quy trinh tong hop pazopanib hydroclorid tai
Viét Nam.
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