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TONG HQP 5-FORMYL-2,4-DIMETHYL-1H-PYRROLE-3- CARBOXYLIC
ACID LAM TAC NHAN PIEU CHE THUOC SUNITINIB CHONG UNG THU
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SUMMARY

SYNTHESIS OF 5-FORMYL-2,4-DIMETHYL-1H-PYRROLE-3-
CARBOXYLIC ACID USED IN PREPARATION OF SUNITINIB

A short and convenient synthesis of 5-formyl-2,4-dimethyl-1H-pyrrole-3-carboxylic
acid — an intermediate in preparation of anticancer drug Sunitinib have been
reported. By using a cheap, ready available starting material, a key intermediate in
synthesis of Sunitinib was prepared by simple sequence reaction with high overall
yield without purification by column.
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1. MO PAU Sunitinib duogc biét dén la mot loai duoc
Nghién cuu thuc hién ¢ 184 nudc véi pham rét tét trong qué trinh diéu trj ung
28 loai ung thu, cho théy nam 2012 da thu than do nd co tac dung diéu khién,

c6 hon 14 triéu ca ung thu méi. Con sb {rc ché hoat dong cua protein kinase va
nay trong nghién ctru nam 2008 1a 12,7 kha ning két hop cung véi cac thude
triéu ca. Nghién ctru udc tinh c6 khoang khéc dé diéu tri can bénh nay.[1,2,3]..

32,6 tridu nguoi trén toan thé gisi o do Sunitinib (SU-11248, Sutent) c6 kha
tudi ngoai 15, dang séng da timg duoc nang rc ché it nhat tam loai receptor
chan doan bj ung thu trong vong 5 ndm tyrosine protein — kinase, bao gdm yéu
trude. Hon mot nira sd ca ung thu va s6 t0 tang truéng ndi md mach mau 1-3
ca tr vong do ung thu dén tir cac khu (VEGFRI-VEGFR3), yéu t6 ting
vuc kém phat trién va cac con sd nay s& truong ti€u cau co nguon goc tu

tiép tuc tang cho dén nam 2025.  (PDGFRa va PDGFR), receptor té bao
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gbe (Kit ), Fit-3, va yéu td kich thich
receptor Colony-1 (CSF-1R), VEGFR1
va VEGFR2 dong vai tro quan trong
trong quéa trinh hinh thanh mach.
PDGFRp, duoc tim thiy trong pericytes
bao quanh té bao ndi mdé mao mach,
dong mot vai trd0 quan trong trong vi¢c
6n dinh ndi mé mach mau, Sunitinib e
ché su hinh thanh mach béng cach lam
gidm tin hi€u thong qua VEGFRI,
VEGFR2, va PDGFR§. [4,5,6,7,8]

Tai Viét Nam, chua c6 nghién ctru nao
tong hop Sunitinib, thudc dung chira trj
ung thu da day. Trong bai bdo nay,
chung t6i thuc hién viée téng hop axit
5-formyl-2,4-dimethyl-1H-pyrrole-3-
carboxylic, chit trung gian quan trong
trong viéc tong hop Sunitinib. Viéc diéu
ché thanh cong chit trung gian ndy sé
lam tién dé dé hudng téi viée tong hop
toan phﬁn Sunitinib tai Viét Nam.

2. THIET BI VA PHUONG PHAP

2.1. Piéu kién thwe nghiém chung:

Tat ca cac phan tng duogc thuc hién
trong phong thi nghiém Hoéa dugc —
Khoa Hoéa hoc, dai hoc Khoa hoc tu
nhién, dai hoc Quéc gia Ha Noi1. Cac
hoa chit va dung moi déu dugc nhap tir
cac cong ty hoa chat, khi lam phan tGng
khong can tinh ché lai, ngoai tru n-
hexan va ethylacetate dung cho TLC da
duoc cét lai trude khi su dung sac ki
cot. Phé '"H NMR va phé *C NMR
dugc do bing mdy co tan sé 300Hz
hoac 400Hz trong dung moéi CDCls
hodc DMSO. Phan ung duogc theo doi
bang TLC (TLC: 3/1 (v/v)
hexan/EtOAc), dugc quan sat bang anh

n-
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deén c6 budc song 254nm hodc 356nm
va chit phan tng duoc phat hién bai
dung dich KMnOsy.

2.2.1. Tong hop 3,5-dimethyl-1H-
pyrrole-2,4-dicarboxylic acid 2-ter
butyl ester 4-ethyl ester (4). Chuan bi
dung dich NaNO, : NaNO, (4,4g) duoc
hoa tan trong 6,4ml nudc. Cho 10g ter
butyl acetoacetate (10,54ml; 0,063mol)
roi thém 30ml acid acetic vao binh cau
ba c6 500ml. Khudy déu hdén hop &
nhiét do khoang 0°-5°C. Sau d6, thém
that tur tir dung dich NaNO, vtra pha vao
binh cdu sao cho nhiét d6 cua phan tng
khong duoc vuot qua 5°C. Bé phan tmg
6n dinh ¢ 0°-5°C trong khoang 90 phit
(str dung bong boéng khi Nito dé giir cho
moi truong phan tng ludn tro). Sau do,
dan dan dua hé tro vé nhiét do phong va
duy tri phdn ng trong 4 giod. Tai nhiét
dd phong, thém tu tu 8,24g ethyl
acetoacetate (8,1 ml; 0,063 mol) vao
hén hop phan tng rdi thém tiép bot kém
(9,5g; 0,146 mol) vao h¢ sao cho nhiét
d6 cua hé ludn dat xdp xi 70°C (Ta co
thé chia nho 9,5g k&m thanh nhiéu phin
nho rdi nhanh tay cho vao hé phan tng).
Sau khi thém k&m, dé hé phan tng
trong vong 1-2 gid & 70°C (kiém tra
bang sic ki ban mong dé theo ddi thoi
gian két thuc phan tng). Lam ngudi hé
dén nhiét d6 phong. Sau khi hdén hop
phan tng dat dén nhiét 46 phong, thay
phan san pham trong 250ml nuée. Sau
do, chiét bang 300ml ethyl acetate, roi
rira san pham bang NaCl bdo hoa va
lam kho véi Na,SO, khan rdi ¢o quay,
ta thu duoc tinh thé chat rin mau vang.



San pham thd duoc tinh ché bang pp két
tinh lai trong 34ml MeOH dé thu duoc
chit rdn mau vang (6.42g, 38%)

'"H NMR § 4,3(q, J=7,04 Hz, 2H), &
2,54(s,3H), 6 2,51(s, 3H), 6 1,58(s, 9H),
o 1,36(t, /=6,87 Hz, 3H)

PC NMR § 165,76; 161,28; 138,3;
130,14; 119,35; 113,68; 81,37; 59,62;
28,68; 14,63; 14,53; 12,13.

2.2.2. Tong hop 2,4 — dimethyl - 1H —
pyrrole — 3 - carboxylic acid ethyl
ester (5)

Cho vao binh cau ba cb 250ml chat (4)
(6g; 0,0225mol) sau do thém 18ml
ethanol va khudy déu hdn hop ¢ nhiét
do phong. Thém tur tir 8,5ml HCI dam
dac va lac nay nhi¢t do cia phan ung sé&
dat khoang 55°C va thiy co bot khi
thoat ra. Khudy hdn hop manh hon va
ngirng phan tng khi hét khi thoat ra, lac
nay nhiét d§ cua hé tang 1én khoang
65°C (kiém tra bang sic ki ban mong dé
tim thoi diém dung phan tng). Sau khi
phan Uung xong, lam lanh phan Ung
trong nudc da (0°C-5°C) va thém vao
hén hop phan tng 74ml nudc, khudy
déu. Loc san phém, chidm sic ki ban
mong dé kiém tra do tinh khiét. San
phim ¢ dang tinh thé mau tim hdng
(3,073g, 82%).

"H NMR § 6,36(s, 1H); & 4,29(q, J=7,56
Hz, 2H); 6 2,5(s, 3H); & 2,25(s,3H); o
1,36(t, J/=7,56 Hz, 3H)

"C NMR § 166,27; 135,81; 121,63;
110,89; 59,03; 14,49; 14,05; 12,55.
2.2.3. Tong hop 5-formyl-2,4-
dimethyl-1H-pyrrole-3-carboxylic
acid ethyl ester (6)
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Cho vao binh cau ba c6 250ml 3ml
DMEF, ha nhiét d6 cta binh xubng 0°C,
sau d6 thém tu tir 1,26ml POCI; sao cho
nhiét do ctia phan ung khong vuot qua
5°C. Sau do, tr tr ndng nhiét do cua
hén hop phan tng dén nhiét d6 phong.
Trong khi d6, hoa tan chit (5) (1,735g;
0,012 mol) bang 3ml DMF. Sau d6
thém tur tir dung dich nay vao binh phan
tmg va khudy déu ¢ khoang 25°-30°C.
Sau d6 thi hon hop sé tir tir ting nhiét
do 1én dén khoang 50°C, giit nhu vy
trong vai gio. Kiém tra bang sic ki ban
mong dé tim thoi diém ngirng phan tng.
Sau khi ngung phan ung, ha nhiét do
ciia hdn hop vé khoang 10°C va thay
phan san phim v&i hdn hop 6ml nuwde
da+5ml HCI dam dic. Dé yén trong 30
phat. Chinh pH cua hén hop dén
khoang 12 biang KOH 10N. Loc san
phim va rira bang khoang 15ml nuéc
sach. San phém thu dugc 1a tinh thé min
mau vang nhat (1,67g, 82%).

"H NMR & 9,6(s,1H); & 4,3(q, J=7,56
Hz, 2H);6 2,55(d, J=12,37 Hz, 6H);
1,37(t, J/=7,56 Hz, 3H)

PC NMR § 177,37; 164,99; 143,658;
136,22; 128,26; 114,16; 59,71; 14,39;
14,29; 10,06.

2.2.4. Tong hop 5-formyl-2,4-
dimethyl-1H-pyrrole-3-carboxylic
acid (7)

Cho vao binh cau hai c6 chit (6) (0,5g;
2,3.10°mol) 4,5ml methanol, 2.583g
KOH va 14ml nuéc, khudy déu. Pun
héi luu khoang 2gio (dung sic ki ban
mong dé kiém tra thoi diém dirng phan
ung). Sau khi phan ng hoan toan, lam



lanh hdn hop xudng dén 8°C. Chiét san
phim bang ethyl acetate thu liy 16p
nuéce. Chinh pH cia 16p nude d6 xudng
4 (can khoang 0,6ml HCI dam dic). Sau
do, thém nuéc vao hdn hop va khudy
déu. Loc hut, rira san phém b?mg nudc,
sdy kho thu duogc san phim dang tinh
thé (0,241g, 64%).

"H NMR & 12,178(s, 1H); & 9,685(s,
1H); & 3,433(s, 1H, NH) & 2,449 va
2,411 (2s, 6H)

PC NMR 3§ 177,84; 165,965; 142,727;
134,085; 128,146; 113,277; 13,559;
10,368.

3. KET QUA VA THAO LUAN

bi tu tertbutyl acetoacetate, vdi su co
mit cua NaNO,/CH3;COOH, sau thoi
gian phan ung, thu dugc oxim (2).
Thém Ethyl acetoacetate va kém bdt, dé
thuc hién phan ung dong vong Knorr
pyrrole, thu dugc 3,5-dimethyl-1H-
pyrrole-2,4-dicarboxylic acid 2-ter butyl
ester 4-ethyl ester (4). Qua hai budc
phan ung, hi¢u suat thu duoc 1a 38%,
chat thu duoc bang phuwong phap két
tinh lai.

Sau khi thu dugc 3,5-dimethyl-1H-
pyrrole-2,4-dicarboxylic acid 2-ter butyl
ester 4-ethyl ester (4) thuc hién phan
ung decarboxyl hoa, st dung EtOH/HC1
dam dac, thu dugc hop chit 2,4 —
dimethyl - 1H — pyrrole — 3 - carboxylic
acid ethyl ester (5). Hiéu sut phan (g
dat 82%, san pham sach ngay khi két
tinh lai. [9, 10]

Thuc hién phan tng Vilsmeier Hack dé
gin thém nhom aldehyde cho 2.4 —
dimethyl - 1H — pyrrole — 3 - carboxylic
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acid ethyl ester (5), trong DMF/POCI;
ta thu dugc 5-formyl-2,4-dimethyl-1H-
pyrrole-3-carboxylic acid (6), cling
bang phuwong phap két tinh lai. Phan
ung dat hi¢u suit cao, 82%.
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3-carboxylic acid (6), thuc hi¢n phan
ung xa phong hoéa véi KOH/MeOH,
dun hoi luu khoang 2 gio, ta thu duoc
hop chit 5-formyl-2,4-dimethyl-1H-
pyrrole-3-carboxylic acid (7) voi hi¢u
sudt 64%. San pham nay ciing dugc thu
bang phuong phap két tinh lai. [11, 12,
13]

Quy trinh duoc lra chon dé tong hop
Sunitinib 13 quy trinh gdm nhitng phan
ung thuc hién don gian, hoa chat da co
san trong phong thi nghiém [14, 15, 16].
Hiéu suit ctia phan tng khong qua thap,
& mot sd phan Gng nhu phan Gng
decarboxyl hoa va phan tng Vilsmeier
Hack dat hiéu suat rat cao (82%).
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