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NGHIEN CUU TONG HOP FELODIPINE BANG PHAN UNG
DA TAC NHAN SU DUNG XUC TAC ALUMINA SULFURIC ACID

STUDY ON ONE-POT SYNTHESIS OF FELODIPINE USING ALUMINA SULFURIC ACID AS CATALYST

TOM TAT

Felodipine da duroc tdng hop hiéu qua trong mt phan tng da tac nhén tir 4
cdu tb bao gom 2,3-dichlorobenzaldehyd, ethyl acetoacetate, methyl
acetoacetate va ammonium acetate. Phan (ing dé s& dung x(c tac Alumina
sulfuric acid (ASA), dung mdi methanol, nhiét d6 70°C, thoi gian 5 gi. Quy trinh
cho hiéu suat phan (ing cao (90%), than thién véi méi truong, thoi gian phan
(ing ng&n. CAu triic clia san phdm duoc x&c nhan bang di liéu phd NMR.

Tir khoa: 1,4-dihydropyridine, Felodipine, diéu tri cao huyét ap.

ABSTRACT

Efficient one-pot synthesis of Felodipine using 4 components of 2,3-
dichlorobenzaldehyde, ethyl acetoacetate, methyl acetoacetate and ammonium
acetate in the presence of alumina sulfuric acid catalyst (ASA), in methanol, ata
temperature of 70°C, for 5 hours. The procedure reveals advantages including
high yield (90%), an environmentally friendly procedure, short reaction time.
The structure of the obtained product was confirmed by NMR spectroscopic data.

Keywords: 1,4-dihydropyridine, Felodipine, hypertension treatment.
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1. MG BAU

Phan (rng da tac nhan duwgc coi la mét cdng cu hiéu qua
va manh mé trong téng hop hitu co hién dai. Phan (rng da
tac nhan dap (ng céc yéu cau clia quy trinh tong hop than
thién véi méi tredng bang cach giam sé budc téng hop,
gidm tiéu thu nang lvgng va giam lugng chéat thai. Do dé,
cac nha nghién ctru da bién cong nghé manh mé nay thanh
mot trong nhirng cong cu kinh té va hiéu qua nhat dé téng
hgp song song va hdi tu [1].

Céc hgp chat di vong nam, sau canh chia nito, lvu
huynh va oxy réat c6 y nghia trong linh viec héa dwoc vi ¢
phd hoat tinh sinh hoc rong, phong phd. Do dé, phrong
phap téng hop chiing la chi dé quan trong ddi véi cac nha
hoa hoc dwgc pham. Ké tlr cong b6 dau tién vé téng hop
1,4-dihydropyridines (1,4-DHP) clia Hantzsch [2], m&t s6
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chién lvgc tong hop da dugc phat trién dé diéu ché hop
chat thudc khung nay do hoat tinh thd vi cia chiing nhuw
chen kénh canxi, chdng ung thw, chdng viém va giam dau
[3]. Cu thé, cac hop chat 1,4-DHP dong vai tro quan trong
trong hda duoc, vi du nhu nifedipine, amlodipine, diludine,
felodipine va oxodipine la nhitng thu6c duoc dung nhiéu
trong diéu tri bénh tim mach [4].
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Thong thudng, 1,4-DHP duoc téng hop bang phrong
phap Hantzsch, la qua trinh ngung tu déng vong aryl
hodc alkyl aldehyde, hop chat B-dicarbonyl va ammonia
Vi xUc tac axit & nhiét d6 phong hodc hoi lvu, thoi gian
phan &ng dai.

Pé khac phuc nhitng nhugc diém cta phan (ng
Hantzsch ¢6 dién, da cé nhiéu nghién clru phat trién cac
phuong phap hiéu qua hon dé tong hgp 1,4-DHP, nhw st
dung chiéu xa vi song [5], s dung nhiét lvgng mat troi [6],
siéu am [7], st dung xuc tdc m¢i nhuv SiO,/NaHSO, [7b],
triflates kim loai [8], InCl, [8], I, [9], SiO, / HCIO, [10], CAN
[11], ZnO [12], tac nhan Grignard [13], hay st dung chat
I6ng ion lam dung moi [14]. Pang chl y la tat cd cac
phuong phap nay déu gap van dé la phan ¢ng ¢ diéu kién
nhiét do cao, dung méi va xuc tac khéng than thién moi
trvong, doc hai, khdng phu hop cho qua trinh héa dugc. Vi
vay, nhiéu nd lyc da duoc thuc hién dé thay thé cac chat
xuc tac théng thudng bang cac chat xdc tac than thién voi
méi trvdng.
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Mot trong nhirng chién lvgc tdng hop hdp dan dugc cac
nha hoéa hoc hiru co quan tam la st dung cac chat xuc tac di
thé trong viéc tang hiéu qua ctia mot loat cac tong hop hitu
co, dé dang thu hdi xtc tac, phi hop cho san xudt duoc
pham. Xuc tac di thé dang dwoc st dung trong nganh hoéa
chéat tét vi nhu cau va nhu cau vé cdng nghé san xudt than
thién véi moi truong hon. Xu huéng nay duoc ho tro bai sy
san ¢ clia cac vat lieu xuc tac va cac ky thuat hién dai dé
tao va nghién clru cac vi tri hoat dong cu thé trén bé mat
xuc téc [15].

Gan day, nhém nghién ctru cla Arslan da cong b6 st
dung Alumina sulfuric acid (ASA) lam xdc tac cho phan (rng
Hantszch téng hop cac dan xuét 1,4-DHP d6i xirng [16] ASA
la mot chat xdc tac axit méi co hoat tinh cao, 6n dinh, c6
thé thu hdi bang cach loc don gian. Tuy nhién, cho dén nay,
chua thay c6 cong bo vé viéc sir dung xuc tac ASA trong
téng hop felodipine, mot dan xuét 1,4-DHP bat d6i xing.
Felodipine la hop chat thudc nhém 14-dihydropyridine
duoc str dung dé diéu tri bénh cao huyét ap twong déi phé
bién [12,15¢,17].

Trong bai bao nay, chiing téi cong bo két qua téng hop
felodipine mot giai doan tbr 4 cdu th 23-
dichlorobenzaldehyde, ethyl acetoacetate, methyl
acetoacetate va ammonium acetate trong sy c6 mat cla
ASA la x(c tac, dong thoi nghién ciru lva chon dung méi,
thoi gian phan ng, ti 1& xdc tac nhdm nang cao hiéu suat
téng hop felodipine. So d6 tong hop felodipine dwgc mé ta

trong so do 1.
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So db 1. So d6 tong hop felodipine da cau tir mdt giai doan
Phan (rng trén ngoai tao ra felodipine (2) con cé hai san
pham khéng mong mudn la (1) va (3). Hiéu suét phan &ng
va lvong felodipine trong san phdm dugc xac dinh bang
HPLC - mét phuong phap phan tich hién dai, cho két qua
nhanh va c6 dd chinh xac, tin cay cao.
2. NGUYEN LIEU VA PHUONG PHAP
Héa chat - Thiét bi: Cac tdc nhan phan Gng st dung
dugc cung cép bdi bai Merck (Birc) va Aldrich (M§). Chuan
felodipine danh cho HPLC cua Vién Kiém nghiém thuéc
Trung vong. Sac ky ban méng (TLC): DC-Alufolien 60 F254
(Merck); sic ky cot (CC): silica gel Merck 60 (0,040 -
0,063mm). FT-IR: Impact 410-Nicolet; NMR: Bruker Avance
500MHz, Varian Unity 125MHz; (Cac ph6 duoc ghi tai Vién
Han lam Khoa hoc va Céng nghé Viét Nam). May HPLC 1260
cla hang Agilent Technologies (My) tai Khoa Cong nghé
Hda - Trwdng Bai hoc Cong nghiép Ha Noi.

Phrong phap tong hop:
T6ng hop xtc tac ASA (Alumina sulfuric acid) [16]:

14ml axit chlorosufonic (210mmol) dugc nhd giot vao
binh cau hai c6 500ml chita 51g Alunina (510mmol, dugc sdy
kho & 130°C trong 2 gi¢ trudc khi st dung) trong khoang 30
phut & nhiét dd phong. Khi HCI tir binh phan (ng sé bay ra
trong qué trinh duoc di qua bd bay chita nuwoc. Sau khi két
thic nho giot axit chlorosufonic, hdn hop dugc Iac & nhiét do
phong trong 1 gid. Khi HCI con dv duoc loai b bang may
bom hat qua bd bay chira nwdc. Chat ran duoc riva vai nwoc
cdt (50mL x 10 lan) sdy khd trong td sdy chan khéng & 130°C
trong 4 gio. Pam bao khdng cé két tda khi x& ly dich nuwéc
rika (sau 10 lan rira) voi AgNO,. San pham thu dugce dang bot
mau trdng xam co khéi lugng 67g.

Quy trinh chung tong hop felodipine (chat 2):

Hon hop 2,3-dichlorobenzaldehyde (175mg, 1mmol),
methyl acetoacetate (0,11ml, 1,0mmol), ethyl acetoacetate
(0,23ml, 1,0mmol), ammonium acetate (92mg, 1,2mmol)
dugc hoa tan trong 3ml dung méi twong ¢ng trong binh 2
¢d 1&p sinh han, khudy & nhiét d6 phong. Sau do, xdc tac
ASA dugc cho tir tir vao binh phan ting. Phan ting duoc ti€én
hanh & 70°C. Theo ddi tién trinh phan (rng bang séc ky ban
mong, dung méi chay sac ki 1a n-hexan/ EtOAc: 2/1 vé thé
tich. Két thic phan (ng, hén hop duoc dé ngudi, loc va rira
xUc tac 3 1an, mdi lan véi 3ml methanol. Phan dich loc dwoc
c6 quay & nhiét dd 60°C d€ loai hét dung méi thu duoc chat
ran mau vang nhat.

Binh lvgng felodipine trong hdn hop san phdm phan tng:

Lrong felodipine tao thanh trong hén hop san pham
duoc tién hanh xac dinh bang phuong phap HPLC véi cac
diéu kién:

- Thé tich bom mau: 5uL

- T6c d6 dong: 1ml/phuat

- Pha dong: 70% methanol,
photphat (pH = 3)

- Cot: ZORBAX XDB-C18

- Detecter; DAD, buéc séng 254nm

Két tinh felodipine

Chét r&n vang nhat dwoc hoa tan hoan toan trong hé
dung mai toluene/n-henxan, dé hdn hop trong ngdn mat td
lanh trong 24 git’ cho két tinh hét san pham, loc rira bang hé
dung méi toluene/n-henxan & -10°C. Felodipine & dang tinh
thé vang nhat, c6 nhiét dé nong chay 144,5 - 145,2°C.

Felodipine (chat 2). *H-NMR (500 MHz, CDCl,), 8, ppm:
5,77 (1H, bs, N-H); 5,47 (1H, s, H,); 7,29 (1H, dd, 8,0 va 1,5 Hz,
H-4%); 7,06 (1H, t, H-5"); 7,23-7,25(1H, dd, 8,0 va 1,5 Hz, H-6");
229 (3H, s, 2-CHy); 2,30 (3H, s, 6-CH;); 4,07 (2H, q,
-COOCH,CH;); 1,18 (3H, t, -COOCH,CH,); 3,61 (3H, s,
-COOCH;). **C-NMR (125MHz, CDCl,): 144,1 (C-2); 1035 (C-
3); 38,6 (C-4); 104,9 (C-5); 144,2 (C-6); 148,1 (C-1"); 131,0 (C-
2');132,8 (C-3'); 127,0 (C-4"); 128,2 (C-5"); 129,7 (C-6'); 19,5 (2-
CH.); 19,4 (6-CH,); 167,9 (COOCH,CH,); 59,8 (COOCH,CH,);
14,3 (COOCH,CHs,); 167,4 (COOCH;); 50,8 (COOCHS).

30% dung dich dém
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3. KET QUA VA THAO LUAN
3.1. Anh hudng ctia dung méi dén téng hop felodipine

Phan (ng Hantzsch thwdng st dung alcohol lam dung
modi, vi vy chang t6i lyva chon cac loai dung mdi alcohol
khac nhau dé khao sat phan (rng. Dung moi cho phan rng
phai la cac dung mdi c6 khd ndang hoa tan cac tac nhan
phan (ng va c6 nhiét do soi di cao dé cung cép du nang
lvgng cho phan tng déng vong. Phan (rng duwgc ti€n hanh
trong methanol, & 70°C, thoi gian 7 gio, lvgng xdc tac 20%
trong lvong so voi aldehyde. Két qua khao sat anh huéng
ctia dung méi dén hiéu suét tong hop felodipine mé ta
trong bang 1.

Bang 1. Anh huong ctia dung mdi toi hiéu suat tng hop felodipine

STT | Dung Hiéu sudt Hiéu sudt Po tinh
moi chuyénhda (%) | phan ing (%) khiét (%)
1 EtOH 100 84,3 65,8
2 MeOH 100 88,6 68,3
3 i-PrOH 100 86,4 66,3
4 t-BuOH 92,7 71,2 534

Két qua cho thdy dung mo6i MeOH la dung méi phu hop
cho phan ng vai hiéu suét chuyén héa dat 100% va hiéu
suat phan (ng cao, dd tinh khiét tot. Vi vay, ching t6i lva
chon MeOH la dung m6i cho phan trng cho cac nghién ctu
ti€p theo.

3.2. Anh huéng cda thoi gian phan (ng dén téng hop
felodipine

Dé c6 thong tin vé anh hwdng cla thoi gian dén hiéu
suat tong hop felodipine, ching téi da tién hanh khao sat &
thoi gian phan ¢ng tr 0,25 gie dén 7 gid & cung diéu kién
ty |é chat phan (*ng, dung moi methanol, xuc tac ASA 20%
trong lvgng so voi aldehyde, & 70°C. Két qua thu duogc duoc
dwa ra trong bang 2.

Bang 2. Anh huong clia thoi gian toi hiu suét tong hop felodipine

STT | Thoi gianphan Hiéu sudt Hiéu sudt Po tinh
trng (gio) chuyénhda (%) | tach(%) | khiét (%)
1 0,25 24 18,2 12,4
2 05 56 35,2 251
3 1 72 55,7 43,6
4 2 89 78,5 62,8
5 3 100 88,3 67,8
6 4 100 89,2 67,3
7 5 100 90,2 69,9
8 6 100 91,0 67,5
9 7 100 92,3 58,2

Két qua cho thdy thoi gian phan ¢ng t6i wu la 5 gio.
3.3. Anh hudng ctia lvgng xdc tac dwa vao phan ting

Phan (ng dugc tién hanh trong methanol, & 70°C, trong
thoi gian 5 gi¢ voi lvgng xac tadc khac nhau duwgc mo ta
trong bang 3. Ligng xUc tac t6i wu cho qua trinh phan (rng
dé thu dugc hiéu suat t6i wu la qua trinh quan trong dé
téng hop hiéu qua va téi vu héa gia thanh san pham trong
qua trinh s&n xuét céng nghiép.
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Bang 3. Anh huang lueng x(c téc toi hiéu suét tng hop felodipine

STT | Tiléxuc Hiéu sudt Hiéu sudt Po tinh
tac(%) | chuyénhoa (%) | phaniing (%) | khiét (%)
1 1 13,2 84 18,7
2 5 86,3 56,2 40,1
3 10 98,2 78,2 60,4
4 20 100 90,2 69,9
5 30 100 92,2 67,1
6 40 100 92,5 59,8
7 50 100 924 59,2

KE&t qua cho thdy, & ti I1é xdc tac ASA 20% so véi trong
lvong aldehyde cho két qua hiéu sudt chuyén héa 100%,
hiéu suat phan tng 90,2%. O ti & cao hon cho hiéu suét
phan (ng cao hon nhwng khéng nhiéu. Vi vay, lia chon ti 1é
xuc tac ASA so v@i 2,3-dichlorobenzandehyde 1a 20%.

3.4. Kha nang tai ché xuc tac

Sau khi két thac phan (rng, xuc tac duoc loc, riva lién tiép
bang methanol (10 1an) va nudc cét (3 1an), sdy kho & 130°C
trong td sdy (dén trong lvong khong dai) va tai st dung
cho lan phan ¢rng sau. Sau 6 lan st dung xuc tac, hiéu suat
chuyén hoéa va hiéu suat phan (tng van dat twong rng la
95% va 86,2% (bang 4).

Bang 4. Kha ndng tai ché ASA cho phén ting tong hop felodipine

STT | Lanphan | Hiéusudtchuyénhda | Hiéusuatphan ing

(ing (%) (%)
1 1 100 90,2
2 2 100 89,5
3 3 100 88,6
4 4 97 87,8
5 5 97 87,8
6 6 95 86,2

4. KET LUAN

Lan dau tién chang téi da téng hop felodipine theo
phan (tng Hantzsch sir dung xuc tac di thé ASA dat hiéu
sudt cao. Xlc tac ASA sir dung trong phan rng dugc diéu
ché bang qué trinh don gian, hiéu qua. Phan (tng da duoc
t6i wu hoa cac diéu kién anh hwéng dén phan (rng cho hiéu
sudt dat 90%, do tinh khiét cla felodipine la 69,9%. Cau
tric cda felodipine dugc xac dinh bang cac phuwong phap
phd NMR. K&t qua nay hira hen (ng dung trong céng
nghiép dé san xuét felodipine do kha néng tai ché x(c tac
rat tot, khdng mat chi phi xt ly xtc tac nhw trong treong
hop st dung x(c tac dong thé.
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