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TOM TAT
Muc tiéu: t6i wu hod cdc diéu kién phin 1ing dé'tong hop felodipin, thudc tri ting huyét dp hign dang siv
dung rit phd'bién trong nudc.
Phuong phdp nghién citu: dp dung phan itng Hansch voi hai giai doan, trong do cdc diéu kién phan 1rng
nhw nhigt dg, t 16 va nong do cdc chit phan tng dwoc khdo sdt nham tim thong so'toi wu.
Két qua: da xdic dinh dwgc qui trinh thich hop dé diéu ché felodipin vdi hidu sudt tong cong trén 45% va sin
pham dat tiéu chudn qui dinh trong Dugc dién Anh 2007.
Két ludn: qui trinh diéu ché'véi cic thong s6'da khdo sdt ¢ thé'dp dung trong sin xudt.
Tir khéa: felodipine, Hansch reaction, MBI (methyl benzyliden intermediate)
ABSTRACT
SYNTHESIS OF FELODIPINE
Pham Hoai Thanh Van, Le Minh Tri, Tran Thanh Dao, Vo Quang Hung
*Y Hoc TP. Ho Chi Minh * Vol. 14 - Supplement of No 1 - 2010: 105 - 109
Objective: optimization of synthetic conditions for preparing of felodipine a well known as an anti-
hypertension agent.

Method: the Hansch reaction was applied over two steps, in which the synthetic conditions (temperature,
rate of reagents, catalyst, solvents for purification) were investigated.

Results: a suitable procedure for synthesis of felodipine was established with the total yield over 45 % and
the final product conformed to the specifications of felodipine referring to BP 2007.

Conclusion: this procedure can be applied for making felodipine.

Keywords: felodipine, Hansch reaction, MBI (methyl benzyliden intermediate).

PAT VAN DE

Hién nay, cao huyét ap uwdc tinh gay ra
khoang 4,5% bénh tat chung cua toan cau va
thwong gap ¢ cac nudc phat trién cling nhu cac
nuwéc dang phat trién(1). Diéu tri cao huyét ap
ngay nay dung thuSc la chinh, song cac
nguyén liéu d€ san xudt thudc diéu tri cao
huyét ap ¢ Viét Nam hau hét phai nhap tw
nuwdc ngoai. Felodipin la mot thudc ha huyét
ap thudc nhém chen kénh calci, la mot trong
nhting thudc duoc wu tién lua chon boi nhiing
uvu diém riéng nhu: thoi gian ban thai dai, liéu
dung thdp, chi st dung mét liéu duy nhat
trong ngay (dé tuan tri, tranh dwoc hién teong
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quén thudc ¢ nguoi cao tudi)... va da duoc

dua vao dugc dién nhiéu nuwdce (5).
bé tai “tong hop felodipin” dwoc chon dé

nghién cttu vdi cdc muc tiéu chinh nhw sau:

- Khao sat cac phuong phap diéu ché
felodipin. Tt d6 chon phuwong phap va
nguyén liéu thich hop nhat dé€ diéu ché
felodipin.

- Kiém nghiém mot s6 tiéu chudn san pham
theo tiéu chuan cia Duoc Dién Anh BP
2007.
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NGUYEN VAT LIEU-THIET BIPHUONG PHAP
NGHIENCUU
Nguyén vat liéu
Cac hoa chat dung trong tong hop: 2,3-
dichlorobenzaldehyd, methyl acetoacetat,
ethyl-3-aminocrotonat, piperidin,
isopropylalcol, diisopropyl ether ...
Trang thiét bi kiém nghiém va nghién ctru
May do IR FTIR-8201 PC (Shimadzu), may
do UV U-2010 spectrophometer (Hitachi), Nhat,
may do diém chay Gallenkamp (Anh), cac thiét
bi tdng hop.
Phuwong phap nghién ctru
biéu ché felodipin (1): phan tng Hansch
theo hai giai doan sau
Giai doan 1:
intermediate (MBI)

tao methyl benzyliden

Giai doan 2: tao felodipin véi xuc tac la
pyridin.
Tong hop MBI tir 2,3-diclorobenzaldehyd va
methyl acetoacetat
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Hinh 1. Tong hop MBI tir 2,3-

diclorobenzaldehyd va methyl acetoacetat

Khao sat cac yéu t6 anh huong dén qua
trinh tong hop: qua trinh khao sat phan tng
duoc danh gid qua SKLM. Nhiét d¢ phan ting
(50, 60 va 70 ©C), ty l¢ mol 23-
diclorobenzaldehyd : methyl acetoacetat (1:1,2;
1:1,3 va 1:1,4) va lwong xtdc tac piperidin va
acid acetic (1:20; 1:10 v 1:5)

Tong hop felodipin tir MBI va ethyl-3-aminocrotonat
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Hinh 2. Tong hop felodipin tir MBI v6i ethyl-3-aminocrotonat

Khao sat cac yéu td anh hudéng dén phan
tng tong hop: qua trinh khao sat phan tng
duoc danh gid qua sac ky 16p mong: nhiét do
phan tng (70, 80 va 90 ©C), ty 1¢ mol gitta MBI
voi ethyl-3-aminocrotonat (1:1,1; 1:1,2 va 1:1,3)
va ty lé xtc tac pyridin so v6i MBI (1:20; 1:10
va 1,5)

Phuong phdp kiém nghiém san pham

Felodipin tong hop dwgc dinh tinh
(phuong phap UV-Vis, IR, d§ chay) va mat
khoi luwong do sdy kho, dinh luong (phuong
phap moi truong khan voi cerium sulfat 0,1 M)
theo duwgc dién Anh 2007 (BP 2007)

KET QUA VA BAN LUAN
Tong hop MBI tir 2,3-diclorobenzaldehyd
va methyl acetoacetat
Khao sdt cdc yéu t6 anh huéng dén qud trinh
tong hop

Cho vao binh cau dung tich 25 ml 0,525 g
(3 mmol) 2,3-diclorobenzaldehyd trong 3 ml
isopropyl alcol va 0,39 g (3,6 mmol) methyl
acetoacetat, ty 1é xtc tac piperidin va acid
acetic so vdi 2,3-diclorobenzaldehyd 1a 1:10, t =
4 gi0, thay d6i nhiét d6 phan tng tir 50-70°C
va theo dai bang SKLM.



Nhiét do: 60°C la toi vu
Bang 1. So sanh hi¢u sudt phan ieng thu dwegc ¢ nhiét

d6 50, 60 va 70 °C
Nhiét do 50°C 60°C 70°C
Hiéu suét 50,3 55 54,1
(%) 51,0 54,8 53,8
50,8 56,1 53,5
Hiéu suét trung binh 50,7 55,3 53,8
(%)

Ty 1€ mol t6i wu cua cac chat tham gia phan
ung: 1:1,4

Tién hanh phan tng twong tw & 60 °C va
thay doi ti 1€ mol cua 2,3-diclorobenzaldehyd
va methyl acetoacetat 1a 1:1,2, 1:1,3 va 1:1,4.
Bang 2. So sanh hi¢u sudt phan teng thu diroc 6 ty 1¢
mol 1:1,2,1:1,3 va 1:1,4

Ty |é mol 1:1,2 1:1,3 1:1,4

Hiéu suét 60,3 65 64,1

(%) 61,0 64,8 64,8

60,8 64,1 65,5

Hiéu suét trung 60,7 64,6 64,8
binh (%)

Ty 1& xtic tac piperidin va acid acetic t6i wu
la 1:5

Tién hanh phan ung ¢ 60°C, ti 1é 2,3-
diclorobenzaldehyd va methyl acetoacetat la
1:1,4.

Thay d6i ti 1€ xtc tac la 1:20. 1:10 va 1:5 so
voi lwong 2,3-diclorobenzaldehyd.
Bang 3. So sinh hiéu sudt phan rng thu duwoc ¢ ty
1é xuic tac 1:20, 1:10 va 1:5

Ty |é xuc tac 1:20 1:10 15
Hiéu suét 55,3 64,4 65,1
(%) 56,0 65,1 65,8
55,5 64,8 64,5
Hiéu suét trung binh 55,6 64,7 65,1
(%)
Tinh ché (3)

Hon hop thu dugc sau phan tng tong hop
MBI 1a mét hdn hop gdm vét nguyén liéu dau
2,3-diclorobenzaldehyd va hon hop MBI va 2
dong phan E va Z.
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Hinh 3. Ciu triic dong phan E va Z cua MBI

Do tinh chat vat ly cua dong phan E va Z
khac nhau: dong phan E ¢ dang tinh thé ran
khac v6i dong phan Z ¢ dang 1ong nén két tinh
hén hop sau phan ting 6 to 0-5 °C trong 10-12
gio d€ tach 2 dong phan nay. Loc (E) MBI duéi
ap suat giam va rira voi 5 ml isopropyl alcol
lanh. Say kho. Phan dich loc tién hanh c6 quay
0 nhiét do 60 °C, 4p sudt giam con 3 ml, dun
néng dich loc ¢ 60 °C trong 1 gio, ¢ diéu kién
nay c6 su chuyén ddi tr dong phan Z sang
dong phan E, két tinh lan 2. Loc, rita va gop
MBI Ian 1 va lan 2 thu dwoc hiéu suat 64,9%
Tong hop felodipin tt MBI va ethyl-3-
aminocrotonat
Khao sdt cdc yéu t6 anh huéng dén qud trinh
tong hop

Cho vao binh cau dung tich 25 ml 0,273 g (1
mmol) MBI trong 2 ml ethanol tuyét doi, ty 1é
mol gitta MBI v6i ethyl-3-aminocrotonat la 1:1,
ty 1& xtc tac pyridin so voi MBI 1a 1:10, t = 4 gio,
chi thay d6i nhiét d6 phan tng ttr 70-90 °C va
theo dbi bang SKLM.

Nhiét do: toi uu la 80°C

Tién hanh lam phan tng ¢ nhiét d6 70°C,
80°C v 90°C, so sanh hiéu suat
Bang 4. So sianh hiéu sudt phan itng thu dwgc ¢ nhiét

d6 70, 80 va 90 °C
Nhiét do 70°C 80°C 90°C
Hiéu suét 58,3 60,1 458
(%) 58,8 59,3 46,2
57,5 60,0 46,0
Hiéu suét trung binh 58,2 59,8 46,0
(%)




Ty 1é mol cac chét phan tng t6i wu la 1:1,3

Nhiét d6 phan tng 80°C, cac diéu kién
khac teong ti nhu phwong phap nghién ctru.

Tién hanh lam phan tng ¢ ty 1€ mol tw
1:1,1-1:1,3 d€ so sanh hiéu suat phan ting.
Bang 5. So sinh hi¢u sudt phan 1eng thu diegc 6 ty 1¢
mol 1:1,1; 1:1,2 va 1:1,3

Ty 1& mol 1:1,1 1:1,2 1:1,3

Hiéu suét 61,3 63,7 64,1

(%) 61,0 64,1 63,8

60,8 63,1 63,5

Hiéu suét trung 61,0 63,6 63,8
binh (%)

Ty 1& xtc tac pyridin va MBI t6i wu 1a 1:10

Tién hanh phan ting & 80°C, ty 1é mol giita
MBI va ethyl-3-aminocroronat 1 1:1,3.

Thay d6i ty 1& mol xtc tac tir 1:20, 1:10 va
1:5, so sanh hiéu suat phan tng.
Badng 6. So sinh hiéu suidt phan tng thu duwoc ¢ ty
1é xtic tac 1:20, 1:10 va 1:5

Ty |é xuc tac 1:20 1:10 15
Hiéu suét 57,3 63,4 62,5
(%) 58,0 62,1 60,8
58,5 62,8 61,5
Hiéu suét trung 57,9 62,7 61,6
binh (%)

Ttr cac két qua khao sat trén, tong hop
felodipin 3 lan theo cac théng s6 tdi wu va ldy
két qua trung binh, hiéu suat tong cong tong
hop felodipin qua 2 giai doan la 41,5%

Tinh ché

Két thuc phan tng, dem dich phan tng c6
quay O nhiét do 50°C, ap sudt giam dé loai
dung moi. Hoa tan can thu duwgc trong 3 ml
dicloromethan, l4c tan. Thém 0,1 ml HCI 24%
(pH acid) tiép tuc lac, thém tiép 10 ml H20 va
chuyén qua binh lang gan, gan 13y lép
dicloromethan. Ti€p tuc c6 quay ¢ nhiét do
50°C, 4p sudt giam dé loai 16p dicloromethan.
Thém vao 3 ml diisopropyl ether, két tinh
felodipin.

Sau khi felodipin két tinh, lam lanh & nhiét
d6 0-5°C trong 3-4 gio dé€ on dinh két tinh. Loc
dudi ap suat giam thu duoc felodipin tinh
khiét.

Kiém tra do tinh khiét ctia felodipin bang
SKLM: ban mong trang san Kieselgel 60 F254
(Merck), hé dung moi ethyl acetat-cyclohexan
(4:6), phét hién bang den UV 254 nm

Nhén xét: sau khi tinh ché, felodipin twong
dai tinh khiét. So sanh véi felodipin d6i chiéu
felodipin tong hop dwoc c6 mau sic, kich
thudc va Re gidng nhau.

Ki€m nghiém mét s6 tiéu chuan felodipin

theo BP 2007

Cam quan

Tinh thé trang dén vang nhat, thuc t&
khong tan trong nudc, tan hoan toan trong
aceton, ethanol,
dicloromethan.
Dinh tinh
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Hinh 4. Dinh hip thu cuc dai cua felodipin téng hop
dwoc
Bdng 8. D hdp thu cuc dai cua felodipin tong hop
dwoc

STT  Buwéc séng Do hap Tisé gitra 2
(nm) thu do hap thu
1 361,8 0,27725
2 238,2 0,79530 0.35

Ty s6 do hdp thu cuc dai cua felodipin &
bwdc séng 361 nm va 238 nm la 0,35 phu hop
v6i dinh tinh theo BP 2007 (ti s6 d6 hap thu
gitta 2 budc song trén 1a 0,34-0,36)
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IR: mau thir felodipin dugc do bang phd
hong ngoai bang phuong phap dap vién KBr va
ddi chiéu véi phd hong ngoai cua felodipin ¢
trong tai liéu tham khao (6).

Hinh 5. Ph6 hip thu hong ngoai cua felodipin tong
hop dwoc

Theo tai liéu tham khao (6), felodipin cé
cac dinh chu yéu 6 cac sd soéng 1698, 1496, 1206
va 1099 cm . Phd hong ngoai ctia mau thir va
pho chuan twong duwong nhau. Phé IR cta chat
tong hop duoc cd cac dinh dic trung ctua cac
nhom chite: nhan thom vec 1600-1500 cm™,
On-t 1655-1620 cm?, ve-o 1850-1650 cm-.

Diém chdy: 144-146°C (twong tw vdi felodipin
cung cap t nha may

nguyén liéu
Pymepharco)
Dinh luong va mdt khéi luong do sday kho

Ham luong felodipin tinh trén ch& pham
sdy kho 1a 99,4% va d6 am 1a 0,5%.
KET LUAN

Tk cac nguyén lieu dau la
diclorobenzaldehyd va methylaceto acetat dé
tao MBI sau d6 cho MBI phan ting vdi ethyl-3-
aminocrotonat dé€ tao felodipin. Cac phan ting
da duoc nghién ctru cac diéu kién t6i vu (nhiét
dod, ti 1€ mol cac chat phan tng, ti 16 mol chat
xuc tac), diéu kién tinh ché€. Felodipin tong hop
dwgc dap ung yéu cau cua Duoc dién Anh
2007 vé dinh tinh, dinh luong. Qui trinh tong
hop hoan toan cé thé trién khai san xudt thi va
da duoc 4p dung trong cac bai thuc tap cho
hoc vién 16p cao hoc tai khoa Dwoc — Pai Hoc
Y Duwoc TP.HCM trong nam 2008.
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