Lién quan cau trdc tac dung nhdm thudc e ché men chuyén (ACEI)
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-Angiotensin | 1a mot peptit gdom muoi axit amin
dugc tao ra do su phan cat renin ti
angiotensinogen. Angiotensin | khong co chirc
nang sinh hoc truc tlep & muac nong do cao co
thé kich thich san xuét catecholamine . N6 duoc
chuyén hoa thanh angiotensin 11 ¢6 hoat tinh sinh
hoc, mot chat co mach manh, boi enzym chuyén
dbi angiotensin (ACE) thdng qua su phan cit caa
hai axit amin cudi chudi. N6 ¢6 vai trdo nhu mot
chat dan truyén than kinh va mot chit trao doi
chit ciia con ngudi.

Co ché tac dung: Nhom thudc nay s& wc ché
enzyme chuyén hoéa Angioten | thanh
angiotensin Il . Tt d6 ngan can sy hoat hoa hé
RAA => tac dung ha huyét ap.
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Co ché phan tir:

Co ché thay phan Angiotensin I trong co thé:
Angiotensin | lién két véi trung tm hoat dong
cia enzyme nho lién két Hydro( nhém CO
peptid), lién két ion (cta nhém COO-) va dic
biét cau néi carbonyl- Zn?*. Mot nhém &i nhéan
B: (mang cap dién tir ty do) tin cdng vao H linh
dong caa H,O gilp phan cit lién két O-H trong
phan tir nudc. Lac nay cap e dung chung gitra O
va H s& duoc O chiém gitr (46 am dién O Ién
hon). O ding cap e nay tan cdng vao nguyén ti
C®" cua nhém Carbonyl => pha v& lién n giita C
va O. cip electron © duoc gia phong s& phdi tri
vao AO con tréng caa Zn?*. Bong thoi khi lién
két 7 giita C va O bi pha v cap e trén nguyén tir
N cta nhom NH s& khong con tham gia vao hé
lién hop p-w. Lic nay nguyén tir N s€ dung cap e
ty do d6 dé tan cdng vao proto cua nhom BH*
Két qua proton dugc chuyén sang nhém NH (
NH,") tao diéu kién cho buéc phan cit dong thoi
2 Lién két Zn-O va C-N dé tao thanh san pham
la Angiotensin Il va loai bo 2 aa cudi chudi cua
Angiotensin 1.

Céu trdc cua céc thudc e ché men chuyén dugc thiét ké dua
trén co so tao co chat gia dé canh tranh lién két véi
Angiotensin I. Xuat phat tir cAu tric cua 2 aa tan cung cua
Angiotensin | 1am chét dan dudng ta tim duoc céc wng vién co
kha niang canh tranh lién két vai enzyme chuyén cé khung cu
trac nhu hinh bén: mang cac nhom chuc c6 kha nang tao slién
két voi Zn®, lién két ion (mang nhém COOH/SH), lién tkét
hydro (mang nhom chac amid). Ngoai ra ra cdc nhém R;, R
nham khai thac lién két véi cac tli than dau cia enzym
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Thudc dau tién duoc nghién ctu thanh cong dua
trén y tuong nay la captoprin. V&i nhom —SH
dam nhiém vai trd tao lién két vsi Zn*. Tuy
nhién khi docking phan tir ta thiy ciu tric cua
captopril chua khai thac dugc ving lién két trong
tdi than dau Sy, di vong pyrolidin c6 kich thudc
nho so véi tli than dau tuong tmg nén chua tdi
wu duoc lien két véi thu thé. Mat khac nhém —
SH nén s& xay ra phan ung dimer hoa lam mat
tac dung va gap mot sb tac dung phu nhu ban da,
thay doi vi giac (vi
kim loai hoic mét vi giac). Tu nhitng nhuoc
diém nay dat ra yéu cau phai toi uvu hoa cau trdc
cua Captopril .

Captopril tao dang dimer hoac lién hgp v&i

cystein.
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Captopril-Cysteine disulfide

Qua trinh NCPT Enalaprilat: Thay —SH bang cac nhdm khéc
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Enalapril, R=CH,CH3

Enalaprilate, R=H; IC5y 1.2 nM

Y tuong: Thay nhém —SH biang —COOH vira
gitra dugc LK véi ion Zn®" nhung han ché duoc
tac dung phu cling nhu phan ung dimer héa

-Gan thém géc R cong kénh dé khai thac lién
kéttdi than dau S;.
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hydro , ion héa nén khé hap thu qua dudng udng
do d6 nguoi ta tao dang tién thudc Enalapril
(ester h6a nhém COOH) tao diéu kién héap thu
qua duong udng tot hon.
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M6t husng phat trién khac : Thay nhom -COOH

bang goc photphat va tao tien thuoc dang ester dé

tang kha nang hap thu qua duong tiéu hoa.
Fosinopril
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Fosinopril
CAu trdc ester hda nhiéu 1an nham dam bao khi bi thuy phan ¢
rugt s€ cat dut tur tur cac goc ester d€ san pham thuy phan van
con du tinh than dau thuan lgi cho qua trinh hap thu .

Nguoi ta tiép tuc t6i wu hoa Enalapril bang cach
tao nhitng vong ngung tu Vvéi pyrolidin nham
tang kich thuéc hé vong dé khai thac 15t tdi than
dau con lai. Két qua ta thu dugc mot s6 dan chat
nhu hinh bén .

Mot huéng phét trién nira :
vai nhom —CH3 cua Enalapril
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Mot huéng cai th|¢n kha niang hip thu qua
duong tiéu hda ma khdng tao tién thudc 1a tim
cach tao cap ion ndi phan tir vai 2 nhom -COOH
ngudi ta cu thé hoa y twong ndy qua vi du vé
Lisinopril. khi thay nhém —CHs cua Enalapril
bang lysine .
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Enalaprilat Lisinopril
Lisinopril hap thu tét qua dudng udng mac du rat
than nudc, do ¢ ta trang dudi anh huong cua pH
hai nhdm amin cua lisinopril ton tai duéi dang
hai nhém mang dién tich duong trong khi d6 hai
nhém acid ton tai dudi dang ion am. Cac nhém
tich dién trai diu nay tao thanh hai cip ion Iam
cho phan tir Lisinopril mang tinh chat giéng nhu
nhitng phan tir trung hoa dién va dé dang di qua
mang té bao.
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1. Di vong chira N phai gan Zn 2+ binding group
nhom —COOH ?OO: (|)H
2. Divong lonthandautang "% —EV T T
tac dung va thay déi théng : . o
s6 DPH

3. Nhém gan kém cé thé 1a | (sulfhydryl), Il (carboxylat) hoac
Il (phosphinat), trong d6 | gan v&i kém t6t nhat

4. Hop chéat chira —SH lam tang tac dung phu: ban dé da, rbi
loan vi giac

5. Hop chét chira —SH c6 thé tao dimer va dang disulfid lam

tac dung ngan hon.
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6. Ester hoa carboxylat hodc phosphinat tao ra tién thuéc,

udng duoc

7. X thwong la —CHa, gidng alanin, V&i nhém dicarboxylat, khi
X = n-butylamin (gidng lysin) thi chat nay khéng can dung
dang tién thubc dé udng.

8. Hoa lap thé ctia cac ACEI & dang L-acid amin thi cho hoat
tinh t6t nhéat 77

Cau hoi van dung:

Cau 1: Giai thich: Enalapril duoc st dung dudng udng con Enalaprilat chi ding duong tiém? Tir
d6 cho biét hoat chat nao dung trong diéu tri huyét ap cap ?



Ciu 2:

Cho cong thire ciu tao cia thude A nhir hinh bén: CH4

a) Hay cho biét tén cua thuoe A va thuée A thuée nhém thude N—CG—(J:‘.—CHESH
¢ co ::hé1 tac dung gi? Phan loai nhom thuoe do theo cau tric |l|

hoa hoc. COOH

b) Dua vio céng thirc cau tao, hiy trinh bay tinh chat 1y, hoa
hoc va img dung cac tinh chat d6 trong kiém nghiém, bao quan thuée A. Néu tac dung khong mong
muén thuomg gip cia thude A va dé xuat thude thay thé khi can.

Cilu 3:

HS

Cho céng thitc ciu tao cia lisinopril nhu hinh bén:

a) Hay cho biét lisinopril thudc nhém thude cé co ché tac |
dung gi? Phan loai nhom thude dé theo cau tric hoa hoc. Q C CI

b) Dua vao céng thire ciu tao, hiy trinh bay tinh chat 1y, hoa GOGH
hoc va img dung cac tinh chat dé trong dinh tinh, dinh luong

lisinopril. Néu chi dinh chinh cua hisinopril.

¢) Lisinopril c6 phai I tién umé:. vi 6 ding duge du’img uéng khéng? Giai thich.

captopnl 11) Enalapn s0 vOi captopril.
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