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TOM TAT

Dt vin dé: Dacomitinib la mét chat vrc ché EGFR tyrosin-kinase (TKIs) dugc chdp thudn
sur dung vao thang 9 nam 2018 boi FDA va vao thang 3 nam 2019 boi EMA lam thuéc diéu tri dau
tay cho bénh nhan truéng thanh mdc ung thuw phoz .dang khong té bao nhé (NSCLC). Mét trong s6
cde chat trung gian quan trong trong quy trinh tong hop dacomitinib la acid (E)-4-(piperidin-1-
yl)but-2-enoic hydroclorid (LT-03). Hi¢n nay cé nhiéu tdc gid quoc té da cong bo vé phwong phdp
tong hop LT-03, chii yéu tir nguyén liéu la dan chit ester cua acid crotonic (cac alkyl crotonat). Bai
bdo nay cong bo mét phirong phdp méi dé tong hop truc tiép LT- 03 tr acid crotonic la mt nguyén
liéu ré tién va sdn c6 trén thi truong. Muc tiéu nghién ciru: To ong hop dwoc LT-03 bang phuong
phdp moi tir nguyén liéu acid crotonic san ¢é voi cdc diéu kién phii hop & Viét Nam. Doéi twong va
phuwong phdp nghién ciru: Tong hop LT-03 tir nguyén liéu acid crotonic qua 3 giai doan: brom héa
acid crotonic tao trung gian acid (E)-4-bromobut-2-enoic (LT-01), N-alkyl hoa LT-01 vdi piperidin
tao acid (E)-4-(piperidin-1-yl)but-2-enoic (LT-02), sau dé tao muoi hydroclorid (LT-03). Cau triic
cdc chdt dwgc xdc dinh bang phirong phép pho: phé hong ngoai (IR), phé khéi heong (MS), phé
cong hwong tir hat nhan ('H-NMR, *C-NMR, DEPT, pho hai chiéu HSOC va HMBC). Két qud: Da
khao sat va lua chon duoc mét sé dieu kién phit hop vé tong hop va tinh ché cdc chat. Hiéu sudt cdc
giai doan tgo LT-01, LT-02, LT-03 tuong ing la 74,5%; 78,9 va 97,9%. Cdc dit li¢u vé nhiét dg
nong chay, pho IR, MS, NMR da khang dinh chinh xdc cdu tric cac chdt trung gian va san pham
cudi. Két lugn: Pa tong hop dwoe LT-03 theo phuong phap moi tir nguyén li¢u acid crotonic san
6 voi cdc diéu kién phit hop ¢ Viét Nam cho hiéu sudt toan quy trinh qua 3 giai doan dat 57,5%.

Tir khoa: Dacomitinib, acid (E)-4-(piperidin-1-yl)but-2-enoic, acid crotonic, acid (E)-4-
bromobut-2-enoic.
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ABSTRACT

AN IMPROVED SYNTHETIC APPROACH FOR (E)-4-(PIPERIDIN-1-YL)
BUT-2-ENOIC ACID HYDROCHLORIDE AS AN IMPORTANT
INTERMEDIATE IN THE PREPARATION OF DACOMITINIB FOR
THE TREATMENT OF METASTATIC NON-SMALL CELL LUNG CANCER

Luong Thi Thanh'?, Tran Phuong Linh? Vu Thi Ngoc Trang?, Nguyen Thi Ngoc’,
Nguyen The Huu', Tu Thi Thu Trang?, Dao Nguyet Suong Huyen?,
Nguyen Hoa Binh’?, Nguyen Van Giang?, Nguyen Van Hai**
1. Hanoi University of Industry
2. Hanoi University of Pharmacy
3. Thai Nguyen University of Medicine and Pharmacy
Background: Dacomitinib, an EGFR tyrosine kinase inhibitor (TKI), was approved by the
FDA and EMA in September 2018 and March 2019, respectively, as a first-line treatment for adult
patients with non-small cell lung cancer (NSCLC). In the synthesis of dacomitinib, (E)-4-(piperidin-
1-yl)but-2-enoic acid hydrochloride (LT-03) is an essential intermediate. There are now many
methods for synthesizing LT-03 that have been published by authors worldwide, most of which use
starting materials derived from crotonic acid (alkyl crotonates). This study presents a novel
approach for the direct synthesis of LT-03 from crotonic acid, a readily available and inexpensive
raw material. Objectives: using a new synthetic approach from readily available crotonic acid under
suitable conditions in Vietnam to obtain LT-03. Materials and Methods: The synthesis of LT-03
from crotonic acid involves three stages: first, crotonic acid is brominated to form the intermediate
(E)-4-bromobut-2-enoic acid (LT-01); next, LT-01 is N-alkylated with piperidine to provide (E)-4-
(piperidin-1-yl)but-2-enoic acid (LT-02); and lastly, the hydrochloride salt (LT-03) is formed.
Spectroscopic techniques such as infrared spectroscopy (IR), mass spectrometry (MS), and nuclear
magnetic resonance spectroscopy ('H-NMR, C-NMR, DEPT, as well as two-dimensional HSQC
and HMBC) were used to confirm the compounds' structures. Results: Numerous optimal conditions
for the synthesis and purification of the compounds were investigated and selected. The yields for
the stages producing LT-01, LT-02, and LT-03 were 74.5%, 78.9%, and 97.9%, respectively. The
accurate structures of the intermediates and final product were validated by data on melting
temperatures, IR spectra, MS, and NMR. Conclusions: Under the appropriate conditions, LT-03
was successfully synthesized in Vietnam utilizing a novel technique from easily accessible crotonic
acid, with a three-stage total yield of 57.5%.
Keywords: Dacomitinib, (E)-4-(piperidin-1-yl)but-2-enoic acid, crotonic acid, (E)-4-
bromobut-2-enoic acid.

I. PAT VAN DE

Theo bao cao cua IARC (WHO), nam 2022, thé gidi ghi nhan 20 triéu ca ung thu
moi, du bao tang 1én 35 triéu ca vao ndm 2050, trong d6 ung thu phéi phd bién nhét, chiém
12,4% s6 ca mdc va 18,7% sO ca tir vong [1]. Tai Viét Nam, ung thur ph01 ding thu ba,
chiém 13,5% tong s6 ca mic [2]. Trudc tinh hinh nay, cac li¢u phap diéu tri theo co ché
nhim tring dich dang dugc nghién ciru va phat trién manh mé [3]. Dacomitinib (Vizimpro)
1a mot trong s thude tac dung theo co ché nay, thudc nhom e ché tyrosine kinase cua thy
thé EGFR, dugc FDA phé duyét nam 2018 va EMA phé duyét nam 2019 dé diéu tri NSCLC
di can hodc tién trién tai chd c6 dot bién EGFR [3]. Thubc trc ché khong hdi phuc hoat dong
tyrosine kinase cua EGFR, dac biét hiu qua voi cac dot bién mat doan exon 19 hodc thay
thé L858R O exon 21. Vol heu 45 mg/ngay, dacomitinib da duoc chimg minh vuot troi vé
thoi gian song khong tién trién (PFS) va ty 1¢ séng trung binh (OS) so véi thude kinh dién
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gefitinib [4]. Nhu cdu sir dung dacomitinib rt 16n, nhung tai Viét Nam, nghién ctru vé tong
hop dacomitinib con han ché. Trén thé gidi dd c6 nhidu cong bd vé quy trinh tong hop
dacomitinib [1].

Vé cdu tric, dacomitinib c6 4 hop phan: khung chinh quinazolin (3), nhém chirc
ether methoxy (1), nhanh amin thom (2) va nhéanh amld (4) (Hinh 1). Trong d6, hop phan
amid mang lién két anken frans dugc gin vao vi tri s6 6 ctia khung quinazolin, c¢6 thé duoc
xay dung tir chat trung gian acid (E)-4-(piperidin-1-yl)but-2-enoic hydroclorid (LT-03) [5],
[6], [7]. Pay 1a mot hop chat quan trong trong quy trinh tong hop dacomitinib. Trén thé gioi,
nhiéu nghién ctru da cong bd cac phuong phéap tong hop LT-03, chu yéu str dung nguyén
liéu ban dau 1a cac din chét ester ciia acid crotonic (ester alkyl crotonat). Cac phuong phap
nay cho hiéu suat tt, nhung nguyén liéu ester crotonat ¢ gia thanh cao hon acid crotonic.

Theo cac tai liéu tham khao, chat trung gian LT-03 c6 thé dugc tong hop theo mot
sd phuong phap tir nguyén lidu ester crotonat. Phuong phap tong hop cua Lin K. va cong su
(2013) di tir ester methyl (E)-4-bromobut-2-enoat thu dugc hiéu suat cao tir 2 bude phan
{rmg, tuy nhién c6 nhugc diém 1a gia thanh nguyén li¢u lai rat dit [8]. Phuong phép tong hop
cua Ding K. va cong su (2014) di tur dan chat ester ethyl (E)-4-bromobut-2-enoat voi quy
trinh gdm 2 budc téng hop nhu phuong phap trén, cho hi¢u sudt 85%[9]. Tuy nhién, phuong
phap nay phai sir dung sic ky cot dé tinh ché san pham trung gian. Phuong phap tong hop
cua Hong J. va cong su st dung nguyén li¢u methyl (£)-4-bromobut-2-enoat voi s6 budc
tong hop 1a 4, tinh ché phurc tap nén hiéu suét toan phan ciing chua cao 46%[10]. Phuong
phap Zhang Q. va cdng su (2021) cling di tor methyl (£)-4-bromobut-2-enoat, gom 2 giai
doan, tuy nhién, can diéu kién khi tro dé thuc hién phan tng[11], va chua rd rang vé hiéu
sut ctia quy trinh.
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Hinh 1. Cau trac phan tir dacomitinib va cac hop phan

Céc phuong phéap di cong bd déu sir dung nguyén liéu alkyl crotonat ¢ gia thanh
rat cao. Nguoc lai, acid crotonic 1a nguyén liu ré, d& tim mua trén thi truong. Do do, bai
bao nay dugc thyc hién véi muc tiéu tong hop dugc LT-03 bang phuong phap méi tir nguyén
lidu acid crotonic sin co véi cac didu kién phan ting pht hop ¢ Viét Nam.
II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Nguyén liéu chinh: acid crotonic (99,0%), azobisisobutyronitril (AIBN) (98,0%),
1,8-diazabicyclo[5.4.0Jundec-7-en (DBU) (99,0%), 2-methyltetrahydrofuran (2-MeTHF)
(99,0%), 4-dimethylaminopyridin (DMAP) (99,0%), benzoyl peroxid (99,0%),
dicloromethan (DCM) (99,5%)), diethyl ether (99,5%), isopropanol (IPA) (99,7%), methanol
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(99,8%), N-bromsuccinimid (NBS) (99,0%), pyridin (99,5%) va tetracloromethan (CCl4)
(99,5%) c6 ngudn gbc Trung Qubc. Piperidin (99,0% cua Sigma-Aldrich, Canada),.
2.2. Phuong phap nghién ciru
Téng hop cac chét du kién (LT-03) duoc thuc hién boi cac ky thuat phan Gng sau
(Hinh 2): Brom hoa acid crotonic tao trung gian acid (£)-4-bromobut-2-enoic (LT-01). N-
alkyl hoa LT-01 tao acid (E)-4-(piperidin-1-yl)but-2-enoic (L T-02) va tao mudi hydroclorid
cua acid (E)-4-(piperidin-1-yl)but-2-enoic (LT-03).

0 [e]
2| 1 0H 1 1 ToH
HN 4 3
° NBS/CCI N
4 2' 6'
H\/VJ\OH _HCUMeOH N e
Benzoyl peroxid EtsN/ THF MeOH/d|ethyI ether 3 5'
acid crotonic 77 °C LT-01 LT-02 LT-03

Hinh 2. So d6 tong hop acid (E)-4-(piperidin-1-yl)but-2-enoic hydroclorid theo phuong
phap madi
Theo dbi tién trinh phan © ung bang phuong phap sdc ky 16p mong (SKLM). St dung
cac phuong phap: Chiét phéan b6 1ong — 1ong, loc, két tinh dé tinh ché san pham. Kiém tra

do tinh khiét san pham bang phuong phap SKLM va do nhiét d6 nong chay. Xac dinh cau
tric cac chit bang phuwong phap phé: IR, MS, 'H-NMR,*C-NMR, DEPT, HSQC, HMBC.

III. KET QUA NGHIEN CUU

3.1. Téng hop acid (E)-4-bromobut-2-enoic (LT-01)

Hoa tan 2,00 g (23,26 mmol; 1,00 eq) acid crotonic trong 10,0 mL CCly4 trong binh
cau mot ¢d dung tich 50 mL. Tién hanh lip sinh han va dun néng hdn hop dén so6i (7742
°C). Can 4,60 g (25,59 mmol; 1,10 eq) N-bromsuccinimid (NBS); 0,05 g (0,23 mmol; 0,01
eq) benzoyl peroxid. Cho lan luot NBS va benzoyl peroxid dé cin vao binh cau chira acid
crotonic & trén. Khudy tir va duy tri dun hdi luu hdn hop & 77 °C (£2 °C) trong 4 gid. Sau
khi phan tGng két thic, lam lanh hdn hop xudng 0-5 °C. Loc tach tua, chiét hét phan san
pham con lai trong tua bang CCly (5 mL/lan, 3 1an), gop dich chiét véi dich loc. Cat quay
chan khong dich CCls, thu duogc chét 16ng dic mau vang nhat. Str dung n-hexan 4m (50 °C)
dé chiét dich dac nay 5 lan, mdi 1an 10 mL (loc tach can béng phéu va giéy loc). Gop dich
n-hexan (c6 mau vang nhat) va dé két tinh trong ta lanh (0-5 °C) qua dém. Loc va thu lay
tinh thé thd (c6 mau tring anh vang). Hoa tan tinh thé tho trong 15 mL n-hexan 4m (50 °C),
roi két tinh lai san phém o nhiét do 0-5 °C qua dém. Loc léy tinh thé va séy kho & nhiét 40-
45 °C thu duoc san phém LT-01 14 chét rin két tinh mau tréng, hinh kim ¢ khéi luong 1,79
g (hiéu suét 46,7%). t°c 67,1 — 68,6 °C. Ry 0,42 (DCM : AcOH, 50:1); 0,56 (EtOAc : n-
hexan, 1:1). ESI-MS (MeOH), m/z: 162,9 va 164,5 [M-H] (CTPT: C4HsO.Br; m/z [M-H]
Iy thuyér = 162,94 (dong vi 7°Br) va 164,94 (dong vi *'Br)). IR (KBr), Vmax (cm™): 2839, 2985
(C-H no); 1680 (C=0); 1645, 1633 (C=C); 1294 (C-0O); 986 (C-H trong trans-alken -
CH=CH-C=0); 689 (C-Br). 'H-NMR (500 MHz, DMSO-ds), J (ppm): 12,63 (1H, brs,
OH); 6,85 (1H, dt, J1="7,5 Hz, J=15,0 Hz, H-3); 6,06 (1H, d, J= 15,0 Hz H-2); 4,26 (2H,
d, J=17,0 Hz, H-4). BC-NMR (125 MHz, DMSO-ds), 6 (ppm): 166,9 (C-1); 142,7 (C-3);
125,5 (C-2); 31,2 (C-4).
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Cic két qui dd khdo sat: Chung t6i da khao sat anh huéng cua ty 1& mol acid
crotonic : NBS, nhiét d6 phan tmg va chat khoi mao tao gbc anh huéng dén hiéu suit phan
{mg tong hop.

Khi ting dan lwong NBS, hiéu suit phan tng c6 xu hudng ting dan. Tuy nhién khi
vuot qué ty 18 mol 1,5 : 1 (NBS : acid crotonic) thi hidu suat phan tmg hau nhu khong thay
d6i, luong tap succinimid phan huy tir NBS ting déng ké (quan sat dugc trén sic ky do).
Chung t6i chon dugc ty 18 nay 13 1,5 : 1 cho hiéu suat phan tng tot nhat (74,5%), dam bao
it tap nhat va tiét kiém luong tac nhan NBS.

Khi ting nhiét do phan Gmg, hiéu suat phan Gng tang dan. O nhiét do tdi da ctia hdn
hop (12 nhiét do sbi, ~ 77 °C), hiéu suat dat cao nhét (74,5%). Nhiét d6 nay dugc chon dé
tién hanh khao sat tiép theo.

AIBN cho hiéu suat cao hon benzoyl peroxid (75,1% so v6i 74,5%) va rat ngin thoi
gian phan trng. Tuy nhién, AIBN khoé bao quan va sinh tap tetramethylsuccinonitril doc tinh
cao [12], trong khi benzoyl peroxid 6n dinh hon va phu hop dé mé rong quy md. Do do,
benzoyl peroxid dugc lya chon.

3.2. Tong hop acid (E)-4-(piperidin-1-yl)but-2-enoic (LT-02)

Hoa tan 2,00 g (12,20 mmol; 1,00 eq) LT-01 trong 15,0 mL tetrahydrofuran (THF)
trong binh cau hai ¢6 100 mL, 1am lanh xuéng 0-5 °C. Thém 4,7 mL (34,00 mmol; 2,81 eq)
triethylamin (TEA), sau d6 nhé giot tir tir 1,5 mL (15,18 mmol; 1,25 eq) piperidin. Pua phan
g vé nhiét 46 phong va khudy qua dém (~15 gio). Két thuc phan tng, loc tach taa, chiét
tia bang THF (5,0 mL/lan, 3 1an), gop dich loc va dich chiét. Cat quay chan khong loai bo
THF & 60 °C dén cin. Thém 10,0 mL THF, tiép tuc cit dé loai bo hoan toan amin du
(piperidin, TEA), thu cdn mau vang nhat. Nghién va rtra cin véi diethyl ether (5,0 mL/lan,
3 1an), thu san pham LT-02 13 chit rin mau trang, khdi luong 1,62 g (hiéu suat 78,9%), t%n
131,2 — 133,0°C. R 0,35 (n-butanol : acid acetic : H>O = 4:1:1). ESI-MS (MeOH), m/z:
169,9 [M+H]" (CTPT: CoHi502N; m/z [M+H] "y thuyée= 170,11). IR (KBr), Vmax (cm™): 2952
(C-H no); 2360 (N'H ); 1760 (C=0); 1575 (C=C); 1391 (C-0O); 982 (C-H trans-alken -
CH=CH-C=0). 'H-NMR (500 MHz, DMSO-ds), § (ppm): 6,75 (1H, dt, Ji= 6,0 Hz, J,=
15,5 Hz, H-3); 5,92 (1H, d, J = 16,0 Hz, H-2); 3,14 (2H, d, J= 5,0 Hz, H-4); 2,41 (4H, br.s,
H-2’, H-6°); 1,53 (4H, m, H-3’, H-5°); 1,39 (2H, br.s, H-4). BC-NMR 166,7 (C-1); 1443
(C- 3) 124,0 (C-2); 58,5 (C-4); 53,7 (C-2°, C-6°); 25,1 (C-37, C-5); 23,4 (C-4’).

Cdc két qua da khdo sdt: Két qua khao sat cho thdy cac yéu t6 ty 16 mol, chat b tro
base va dung méi anh huéng 16n dén hiéu suat tong hop LT-02 tir LT-01.

Ty 1 mol piperidin : LT-01 duoc khéo sat ¢ cac muc tir 1,00: 1 &n 1,75: 1. O ty
1€ 1,00 : 1 hi¢u sudt phan mg thap nhét, ddng thoi quan sat thy tap nguyén liéu LT-01 trong
mAu san pham. Trong khido 6ty 1€ 1,50 : 1 va 1,75 : 1, mac du khong con nguyén li¢u LT-
01, song quan sat thay vét ctia tap khac c6 mau vang trén SKLM. Chung t6i chon dugc ty
1€ phu hop 1a 1,25 : 1.

Chit bé trg base duoc khao sat gdbm TEA, DBU, pyridin va DMAP. TEA cho sin
pham sach hon ciing nhu hiéu suat cao hon céc base con lai. Ngoai ra, c6 thé dé dang loai
bo TEA sau phan tmg nho viée ¢6 quay chan khong. Trong khi do, pyridin (nhiét d6 soi cao,
115 °C) va DMAP (dang ran) rat kho loai bé hoan toan ra khéi san pham. TEA duogc chon
dé thyc hién khao sat tiép theo.

Dung méi dugc khao sat gom 2-MeTHF va THF. Khi st dung dung mai l1a 2-
MeTHEF, hiéu sut dat 32,9%, trén SKLM quan sat théy vét nguyén liéu dam va vét san
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phém mo, ké ca khi kéo dai thoi gian phan Gmg. Trong khi dé, st dung dung méi THF hi¢u
suat cta phan tmg dat 78,9%. Sau 15 gio phan g, trén SKLM cho vét nguyén liéu mo va
vét san pham dam. Nhu vy, THF 1a dung moi thich hop dugc sir dung trong phan ng nay.

Tom lai, ty 1€ mol 1,25:1, str dung TEA va dung m6i THF la diéu kién t6i wu cho
phan tng tong hop LT-02.

3.3. Tong hop acid (E)-4-(piperidin-1-yl)but-2-enoic hydroclorid (LT-03)

Hoa tan 2,00 g LT-02 (11,82 mmol) trong 15,0 mL MeOH, acid héa bang HCI 20%
dén pH 1-2, r6i cét kiét dung méi & 60 °C thu chat rin. Hoa tan chat ran trong 5,0 mL MeOH,
thém 25,0 mL diethyl ether dé két tinh. Loc, rira tia bang diethyl ether (3 1an, 5,0 mL/lan),
sdy kho dudi dén hong ngoai thu 2,38 g LT-03, chit ran trang (hiéu suat 97,9%), t°nc 191,9—
192,3 °C. ESI-MS (MeOH), m/z: 169,8 [M-CI]" (CTPT: CoH150,N. HCI; m/z [M-CI] "y thuyét
=170,11). IR (KBr), Vmax (cm™): 2942, 2975 (C-H no); 2689, 2660, 2564 (N"H); 1716 (C=0);
1649 (C=C); 986 (C-H trans-alken -CH=CH-C=0). '"H-NMR (500 MHz, DMSO-ds), ¢
(ppm): 12,70 (1H, br.s, N"H); 11,26 (1H, br.s, OH); 6,91 (1H, dt, J1 = 7,2 Hz, J>»= 15,6 Hz, H-
3); 6,18 (1H, d, J= 15,6, H-2); 3,85 (2H, d, J= 6,6 Hz, H-4); 3,33 (2H, br.s, H-6"); 2,84 (2H,
brs, H-2’); 1,79 (4H, s, H-3’, H-5"); 1,68 va 1,38 (2H, br.s, H-4’).3*C-NMR 165,9 (C-1);
135,7(C-3); 129,3 (C-2); 5556(C 4); 51,8 (C-2°, C-67); 22,2 (C-37, C-57); 21,2 (C-4’).

Cdc két qua di khdo sdt: Dé danh gia anh hudng ty 18 dung méi két tinh dén hiéu
suat, chung toi thay doi ti 1¢ dung moi két tinh diethyl ether : MeOH (1,0 : 1 dén 7,5 : 1)
trong khi gitr nguyén cach tién hanh phan tng. Két qua cho thay khi tang ting luong diethyl
ether, hiéu suit phan ng ting dat dén 97,9%, tuy nhién khi vuot qua ty 18 5 : 1, hiéu suat
khong thay d6i va gy lang phi dung méi. Vi vay, ti 18 thé tich dung méi 5 : 1 duqc lya chon
dé tién hanh két tinh.

IV. BAN LUAN

Vé phén irng brom héa acid crotonic tao LT-01: Phan tmg brom hoa theo co ché
gbc tur do can chét xuc tac khoi mao. Phan timg brom hoa theo co ché gbe tir do can chat xuc
tac khoi mao. Benzoyl peroxid dugc chon thay vi AIBN do it doc hon, dé bao quan va chi
phi thap hon [10], [11][11], [12]. Phan ¢mg dién ra trong ~ 4 gid vi acid crotonic tan kém
trong CC14 va NBS tu phan hiy. St dung ty 16 mol NBS:acid crotonic = 1,5:1 cho hiéu suat
74,5%, cao hon tai liéu tham khao. Céc tap chit gdm succinimid (tir NBS) va san pham két
hop géc tu do duogc loai bo béng cach lam lanh, loc va rira. Sir dung n-hexan & nhiét do
50°C giup hoa tan chon loc LT-01, trong khi ¢ 0-5°C, LT-01 két tinh tdt, loai bo duoc hau
hét tap chat.

Vé phén ieng alkyl héa tao LT-02: Piperidin dugc dung lam tac nhan nucleophil
manh, két hop véi triethylamin (TEA) dé trung hoa acid sinh ra, tranh anh thO‘ng dén phan
tng. TEA la chat 1ong dé bay hoi, nén dé dugc loai bo hon pyridin va DMAP, gitip giam tap
chat. Qué trinh xir Iy bao gom loc loai mudi, cat quay dé loai TEA va mot phan piperidin
du, sau d6 dung diethyl ether dé chiét hoan toan piperidin. Diéu nay tao thuan loi cho qua
trinh két tinh san pham. Ty 1¢ mol piperidin can dugc kiém soat, tranh du quéa nhiéu gay
lang phi va tao tap mau (do oxy hoéa amin).

Vé phin ting tao muéi LT-03: LT-02 tan tot trong MeOH nén phan tng tao mubi
v6oi HCI dugce thye hién trong dung moi nay. MeOH c6 nhiét d6 soi thap, dé ¢co quay loai
nude va HCI du, thu duge mudi LT-03. Str dung MeOH va diethyl ether dé két tinh lai, san
phém thu duoc c6 mau tréng, dat do tinh khiét theo nhiét d6 néng chdy va sdc ky 16p mong.
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Vé xdc nhin ciu tritc cde chdt: Cau trac cac chat trung gian va san pham cubi LT-
03 duogc xé4c nhan béng phan tich cac phé IR, MS, 'H-NMR, *C-NMR, DEPT, HSQC va
HMBC. Pic biét, gia tri hang sb J = 15,6 Hz ¢ cac tin hi€u 6,91 ppm (H-3) va 6,18 ppm (H-
2) trén phd 'H-NMR di chimg minh cau hinh E (trans-alken) dugc bao toan subt qua trinh
tong hop.

Vé phwong phdp mdi tong hop LT-03: Nhu da trinh bay ¢ phan dit van d¢, LT-03
c6 thé duge tong hop tir alkyl crotonat [9] voi uu diém c6 sdn ciu hinh E (trans-alken) va
higu sudt t6t (75-85%) [10], [11]. Tuy nhién nguyén li¢u ester alkyl crotonat hiém, gia thanh
cao va phuong phap tinh che phure tap. Phuong phap cua ching t61 sir dung nguyén liéu ban
dau 1a acid crotonic (co san cau hinh E) véi hiéu suat toan quy trinh 57,5%. Uu diém la
nguyén liéu ré tién dé tim, tinh ché don gian, khong can sic ky cot.

V. KET LUAN

Nghién ctru da tong hop dugc acid (E)-4-(piperidin-1-yl)but-2-enoic hydroclorid &
quy mo phong thi nghiém theo phuong phap méi tir acid crotonic dat hiéu suét toan phan
57,5% qua 3 giai doan, trong do, da lya chon dugc mat s6 diéu kién phu hop vé téng hop
va tinh ché, bao gém: chat khoi mao tao géc, ty 1€ mol cac chét phan tng, nhiét dg, base bo
trg va dung moi két tinh. Phuong phap ¢ wu diém 1a khong sir dung sic ky cot trong tinh
ché va bao toan c4u hinh E trong subt qua trinh.
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