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hoac mu6i duoc dung cta né, frbng d6 R', R* va R? dugc xdc dinh trong ban mo
ta. Sdng ché ciing dé cap dén phuong phédp diéu ché hgp chét néu trén. Ngodi ra,
sdng ché con dé xuit dugc phdm ciia hop chét ndy va ché phdm chita hop chét

- néu trén va chat c6 hoat tinh dugc 1y.
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Linh vuc ky thuit dwoc dé cip

Sang ché dé& cip dén hop chit tc ché endopeptidaza trung tinh (neutral
endopeptidase - NEP) (EC 3.4.24.11), hop chét nay @& sir dung trong e ché NEP

ngoai vi va dé st dung trong phuong phép diéu trj bénh lién quan dén viéc e ché NEP.

Tinh trang ky thuat ciia sang ché

Céc peptit kich thich ting bai tiét natri-niéu tdm nhi ndi sinh (Endogenous
Atrial natriuretic Peptide - ANP), con dugc goi 12 yéu t6 kich thich ting bai tiét natri-
niéu tAm nhi (Atrial Natriuretic Factor-ANF) c6 chirc ning loi tiéu, ting bai tiét natri-
niéu va giam huyét ap trong céc loai dong vat c6 vii. Cc peptit ANF thong thuong bi
bét hoat vé& chuyén hoa, cu thé 13 do enzym phan giai dugc phat hién 1 tvong tmg véi
enzym endopeptidaza trung tinh EC 3.4.24.11 nay, cling chiu trach nhiém cho, vi dy,
su bit hoat chuyén hoa ctia cac enkephalin.

Endopeptidaza trung tinh (ciing dugc biét dén 1a NEP, endopeptidaza 24.11, EC
3.4.24.11; neprilysin, enkephalinaza; atriopeptidaza; metaloelastaza ctia nguyén bao
soi, peptidaza trung tinh ria ban chai thén, metalopeptidaza A cia mang,
metalopeptidaza MME g.p. cia mang (céc loai thudc homo sapien), khang nguyén phd
bién cua bénh bach ciu cdp thé lympho (Common Acute Lymphocytic Leukemia
Antigen- CALLA) hodc khang nguyén CD (CD10)) la metaloproteaza chita kém dugc
tim thdy trong nhiéu md va co quan bao gdm nio, than, phdi, dng tiéu héa, tim va hé
mach méau ngoai vi. NEP phén cit nhiéu loai co chat peptit trén chidu amin ctia céc
gbc ky nudc [xem Pharmacol Rev, Vol. 45, p. 87 (1993)]. Co chit ctia enzym nay bao
gbm, nhung khong chi gidi han &, peptit kich thich bai tiét natri-niéu tir tim nhi, peptit
kich thich bai tiét natri-niéu tir ndo (Brain Natriuretic Peptide-BNP), enkephalin met
va enkephalin leu, bradykinin, neurokinin A, endothelin-1, cic angiotensin,
adrenomedulin, cac peptit giéng glucagon, glucagon, chudi B cuia insulin, cic amyloit

beta va chit P. Mot vai trong sd céc peptit nay c6 chirc ning lam thubc gian tinh mach
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manh va chirc ndng hormon than kinh manh, loi tiéu va hoat dong kich thich bai tiét
natri-niéu hoic trung gian cac tac dong tap tinh. ANP 1a chét giam huyét 4p va kich
thich bai tiét natri-niéu manh [xem J Hypertens, Vol. 19, p. 1923 (2001)]. Viéc truyén
ANP cho cac dbi twong khong mic bénh din dén sy ting cudng, tai san xuét sy bai tiét
natri niéu va sy bai tiét nuéc tidu dang chl ¥, bao gdm ting bai tiét natri theo phan
doan, tc d6 thai nudce tiéu va toc d6 loc ciu than [xem J Clin Pharmacol, Vol. 27, p.
927 (1987)]. Tuy nhién, ANP c6 thoi gian ban huy trong hé tudn hoan ngén, va NEP
trong cadc mang vé than da dugc chiing minh 14 enzym c6 vai trd chinh trong su phan
hiy peptit ndy [xem Peptides, Vol. 9, p. 173 (1988)]. Vi thé, cac chit wc ché
endopeptidaza trung tinh c6 thé lam ting ndng dd6 ANP trong huyét twong va, do do,
dugc mong doi dé cam tmg céc tac dong kich thich bai tiét natri-niéu va loi tiéu.

Hon nita, enzym NEP déng vai trd quan trong trong sy cin bang ndi md huyét

ap va strc khoe tim mach.

Neprilysin va cac proteaza khac nhu enzym phan huy insulin (Insulin
Degrading Enzyme - IDE), enzym chuyén héa endothelin (Endothelin-Converting
Enzyme - ECE), va NEP-2 la cac enzym phan hily quan trong ctia peptit amyloit-3
(amyloid-B AB) trong hé than kinh trung wong (Central Nervous System -CNS) (Bart
De Strooper et al. 2010, Physiol. Rev. 90:465-494; Nobuhisa Iwata et al. 2001,
Science, Vol. 292, 1550-1552, Julie A. Carson et al. 2002, Journal of Neurochemistry.
2002, 81, 1-8). Giam d6 thanh thai AP trong CNS di dugc du doan 13 ¢6 lién quan dén
su tién trién cua sy thoai hoa than kinh nhu bénh Alzheimer (Kwasi G. Mawuenyega
et al. 2010, Science, Vol. 330, 1774). H¢ qua 13, hop chét trc ché NEP di vao dugc cic
ving quan trong ciia CNS c6 thé e ché NEP trong CNS va lam ting ndng do peptit
AP trong CNS.

Mic du tac dong ctia sy wc ché NEP vé mit dugc ly 1én ndng d6 AP trong CNS
va sy nhén thtrc cia con ngudi van 1a 4n s§ va hién khong c6 chi thi vé& 1am sang
chimg minh su e ché NEP s& lién quan dén su suy giam nhén thirc, cac chat &rc ché
chit (rc ché NEP biéu dién cac tic dung trc ché ngoai vi c6 loi véi tc dong e ché
CNS nho nhét ¢6 thé 1a ¢6 ich va c¢6 thé dua ra cach tiém niang mot mirc do an toan

dugc tdng cuong.



20745

Ban chit ky thuit ciia sang ché

Muc dich cta sang ché 12 d& xuit hop chat rc ché NEP méi c6 hiéu qua G ché
ngoai vi ¢6 lgi va tic déng rc ché CNS nho nhit. Cac chit ac ché NEP theo sang ché
bi han ché tiép can v6i CNS va vi vy khong tao ra hoic tao rét it sy ting ndng dd
peptit A trong CNS trong lidu lvong hodic pham vi tiép xtc dé diéu tri bénh ngoai vi.
Hon nita, hop chét tc ché NEP theo sang ché khong tao ra hodc tao rit it sy ting ndng
doé peptit AP trong CNS so sénh véi céc hop chét trong cong bd don qubc té sb
W02010/136493.

Sang ché @& cap dén hop chét, dugc pham hoic ché phdm dé sir dung trong
phuong phap diéu tri nhu duge mo ta & ddy. Cac vi du v& hop chét theo sang ché bao
gdm cac hop chit c6 cong thirc bit ky trong sb cac cong thire (I) dén (IV), hodc mudi
duoc dung ctia nd, va cac hop chét trong phé‘m vi du thuc hién sang ché.

Theo phuong 4n 1, sang ché dé xuit hop chat c6 cong thirc (I):

@)
trong do:
R' 1a H; -Cyalkyl hodc Cg.oaryl; trong d6 alkyl tily y duge thé bing mdt hodic nhiéu
phin tir thé doc 14p duge chon tir nhém bao gdm -0O-C(0)-0-Cj.sxycloalkyl, -O-C(0)-
Csxycloalkyl, -O-C(0)-Cg.jparyl, -O-C(O)-O-Cg.qparyl, -O-C(0)-O-Cisalkyl, -O-
C(0)-Cy.7alkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -C(O)NH-C,.
salkyl, va -C(O)N(C,_salkyl),;
R” 14 Cl, CH; hoic F;
R’ 12 H, F, Cl, CH; hodc OCH;, hodc
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mudi duge dung cda nd.

Hop chét theo sang ché, bang cach trc ché endopeptidaza trung tinh, cé thé c6
kha ning tao ra cac tdc ddng cia cac peptit cd hoat tinh sinh hoc. Vi thé, cu thé 1a hop
chit nay c6 ich trong didu tri nhidu ri loan, bao gdm chimg tang huyét 4p, chimg ting
huyét ap phdi, chung ting huyét 4p dong mach phdi, ching ting huyét 4p tdm thu don
doc, chimg tang huyét ap khang tri, bénh mach mau ngoai vi, ching suy tim, chiing
suy tim xung huyét, chimg phi dai tdm thét trai, ching dau thit nguc, bénh suy giam
chirc ning than (do dai thdo dudng hoic khong do déi thao dudng), suy than (bao gdbm
ching gitr mubi va phit né), bénh than do dai thio dudng, bénh than khong do déi thao
dudng, bénh than do thube can quang, hoi ching than hu, viém ciu than, bénh xo cling
bidu bi, bénh xo cimg ciu than, bénh than nguyén phat do protein niéu, chimg ting
huyét ap mach mau thén, bénh vong mac do déi thdo dudong va bénh than giai doan
cudi (End-Stage Renal Disease - ESRD), ching r6i loan chirc ning ndi mo, ching rdi
loan chirc ning tdm trueong, bénh phi dai co tim, bénh co tim do dai thdo dudng, chiing
rbi loan nhip tim tdm that va réi loan nhip tim trén tdm thét, ching rung tdm nhi
(Atrial Fibrillation - AF), chttng xo hoa tim, ching cudng dong nhi, ching tai cdu tric
mach méu gy hai, ching 6n dinh mang bam, chimg nhdi mau co tim (Myocardial
Infarction - MI), ching xo hoéa thén, bénh than da nang (Polycystic Kidney Disease -
PKD), suy than (bao gém chtng gitt mudi va phii né), chimg phii né theo chu k¥, bénh
Meniére, hdi chiing cuong aldosteron (nguyén phat va thir phat), chiing cuong canxi
niéu va bénh cb trudng. Ngoai ra, do kha ning cia ching trong ting tiém ning cac tac
dong cia ANP, cac hop chét nay c6 tac dung trong diéu tri bénh ting nhan 4p. Mot két
qué khéc tir kha ning ctia ching 14 trc ché endopeptidaza trung tinh E.C.3.4.24.11, hop
chét theo sang ché c6 thé c6 hoat tinh trong céc linh vuc diéu tri khac bao gém, vi du,
didu tri rbi loan kinh nguyét, sinh non, ching tién san giat, bénh lac ndi mac t cung,
va céc rdi loan sinh san (dic biét 1a chting vo sinh & ca nam va nit, hdi ching budng
trimg da nang, sy that bai trong 1am t3). Hop chét theo sang ché ciing c6 thé didu tri
bénh hen, ching ngung thé khi ngl, ching viém, bénh bach cdu, hoi chung dau,
ching dong kinh, cac r6i loan tinh cam nhu 1a chung trAm cam va tinh trang loan tdm
thin nhu 12 mét tri nhd va ching 13n do tudi gia, béo phi va cac rdi loan vé tiéu hoa
(dic biét 1a chimg tiéu chay va hoi chimg rudt kich thich), su lanh vét thuong (dac biét

1a vét thuong do dai thao dudng va vét loét tinh mach va loét diém ty), sc nhiém
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tring, roi loan chirc ning bai tiét axit & da day, ching cudong renin trong mau, chimg
x0 nang, chimg tai hep hé mach, dai thao dudng typ 2, hdi ching chuyén héa, cac bién
chimg do dai thao dudng, ching xo vita dong mach, va rdi loan chirc ning tinh duc &

nam va nt.

Theo phwong 4n duogc wu tién, hop chit theo sang ché 13 hiru dung dé diéu tri

cac roi loan vé tim mach.

Theo mot phuong 4n khac, sang ché d& xuit hop chit dé sir dung trong phuong
phap didu tri bénh hoic rdi loan dap tng tét vi su tre ché endopeptidaza trung tinh, &
d6i twong cén sy didu tri ndy, bao gdm: ding lugng c6 hiéu qua ctia hop chit c6 cong
thirc bat ky trong sb cac cong thuc I-IV, hodc mubi duge dung cua n6 cho dbi tuong,
sao cho bénh hoic rdi loan nay dap ung tdt v6i su trc ché endopeptidaza trung tinh

trong d6i twong duge diéu tri.

Theo mdt phwong 4n khac nita, sang ché dé xudt duge phdm chira hop chét c6
cdng thirc bit ky trong s cac cong thire I-IV, hodc mudi duoc dung cia nd, va mot
hodc nhidu chit mang duge dung.

Van theo mdt phuong an khéc, sang ché @& xudt ché phdm dugc chira hop chit
c6 cong thirc bat ky trong sd cac cong thic I-IV, hodc mudi duoc dung clia no, va sy
két hop didu tri v6i mot hodic nhidu chét c6 hoat tinh diéu tri bénh.

Theo mét phuong an khac, sang ché dé cap dén hop chét dé s dung trong
phuong phép trc ché endopeptidaza trung tinh trong dbi twgng cin duoc didu tri, bao
gbm: ding cho d6i twong nay luong ¢ hidu qua diéu tri bénh ciia hop chét c6 cong
thirc bat ky trong sb cic cong thirc I-IV, hoic mubi duoc dung cta nod, sao cho

endopeptidaza trung tinh bi trc ché.

M6 ta vin tit cac hinh vé
FIG. 1 minh hoa gian db nhiu xa bdt tia x trong vi du 1.

FIG. 2 minh hoa két qua phén tich nhiét quét vi sai (Differential Scanning Calorimetry
-DSC) va phan tich nhiét trong (Thermogravimetric Analysis -TGA) trong vi du 1.
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MO ta chi tiét sang ché
Dinh nghia:

Véi muc dich giai thich cho ban mé ta, cac dinh nghia sau dugc sit dung trir phi
¢ quy dinh khac va & vi tri thich hop bt ky, cac thuat nglt duge st dung & dang s it

cling s& bao gom ca dang so nhiéu va ngugc lai.

Khi dugc st dung trong ban md ta, thuit ngt “alkyl” dung dé chi gbc
hydrocacbon phan nhanh hodc khong phan nhanh (hodc mach théng hodc tuyén tinh)
no hoan toan, ¢6 1 dén 7 nguyén tir cacbon. Tt hon 1a gbc alkyl nay ¢6 1 dén 4
nguyén tir cacbon. Céc vi du dién hinh cho alkyl bao gdbm metyl, etyl, n-propyl, iso-
propyl, n-butyl, sec-butyl, iso-butyl, fert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl,
3-metylhexyl, 2,2-dimetylpentyl, 2,3-dimetylpentyl, n-heptyl. Thuat ngit "C,.;alkyl"
ding dé chi hydrocacbon c6 tir mot dén bay nguyén tir cacbon. Twong tu, thuit ngt

"Cy_salkyl" ding dé chi hydrocacbon c6 tir mot dén bbn nguyén tir cacbon.

Thuét ngft "aryl" dung @& chi cac nhém hydrocacbon vong thom mét vong hodc
hai vong c6 6-10 nguyén tir cacbon trong thanh phan vong. Thuit ngit “aryl” cling
ding dé chi nhém ma trong d6 vong thom nay dugc dung hop véi vong xycloalkyl,
trong d6 gbc ctia sy gén vao ndy & trén vong thom hogc trén vong xycloalkyl da duoc
dung hogp. Céc vi du dién hinh cho aryl 13 phenyl, naphtyl, hexahydroindyl, indanyl
hodc tetrahydronaphtyl. Thudt ngit "Cg.1o aryl" dung dé chi nhém hydrocacbon vong
thom c6 6 dén 10 nguyén ti cacbon trong thanh phan vong. Thuit ngit aryl dung dé
chi aryl dugc thé va aryl khong dugc thé. Cac vi du cho céc phf?m tir thé 13 halo, Cy.
salkyl, halo-Cy_alkyl, C.7alkoxy.

Khi duge st dung trong ban md ta, thudt nglt "xycloalkyl" dung dé chi cac
nhom hydrocacbon mot vong, hai vong hodc ba vong nhung khong phai 1a vong thom
no hodc khong no. Véi hé thdng xycloalkyl hai vong va ba vong, tit ca cic vong
khong phai 13 vong thom. Vi du cia cdc nhém hydrocacbon mt vong bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl va xyclohexenyl. Vi
du coa cac nhom hydrocacbon hai vong bao gdbm bornyl, decahydronaphtyl,
bixyclo[2.1.1]hexyl, bixyclo[2.2.1]heptyl, bixyclo[2.2.1]Theptenyl, bixyclo[2.2.2]octyl.
Vi du cho cdc nhom hydrocacbon ba vong bao gém adamantyl. Thuit ngit "Cs.

sxycloakyl" ding @& chi nhém hydrocacbon dang vong c6 3 dén 7 nguyén tir cacbon.
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Khi duge st dung trong ban mé ta, thuét ngit “alkoxy” ding dé chi alkyl-O-,
trong d6 alkyl da dwoc dinh nghia & trén. Cac vi du dién hinh cho alkoxy bao gbm,
nhung khong chi giéi han &, metoxy, etoxy, propoxy, 2-propoxy, butoxy, tert-butoxy,
pentyloxy, hexyloxy, xyclopropyloxy-, xyclohexyloxy- va tuong tu. Tét hon 13, céac
nhém alkoxy c6 khoang 1-6, tot hon nita 1a ¢6 khoang 1-4 cacbon. Thuét ngit "C;.

salkoxy" ding dé chi nhom alkoxy cé tir mot dén bay nguyén ti cacbon.

Thudt ngit “heteroaryl” bao gdm heteroaryl mot vong hodc hai vong, ¢6 tir 5-10
thanh phan cta vong dwoc chon tir cacbon va 1 dén 5 nguyén tir khéc loai, va mdi
nguyén tir khac loai ndy doc 1dp dugc chon tir O, N hodc S trong d6 S va N ¢6 thé
duoc oxy héa dén nhidu mirc oxy hoéa khac nhau. Véi hé théng heteroaryl hai vong, hé
théng thdng nay 1a vong thom hoan toan (c6 nghia 13, tit ca cac vong déu 13 vong
thom). Thuét ngir heteroaryl ding d& chi heteroaryl dugc thé va khong dugc thé. Cac
vi du cho céac phén tt thé 1a halo, C,.7alkyl, halo-C;_salkyl, C;.;alkoxy.

Khi dugc st dung trong ban moé ta, thudt nglt “heteroxyclyl” hodc
“heteroxyclo” ding dé chi vong khong phai vong thom no hozc khong no (mdt phén 1a
khong no), tuy y dugc thé, 1a vong mot vong cé 4, 5, 6, hodc 7 thanh phén vong, va
chtra it nhit mét nguyén tir khac loai duoc chon tir O, S va N, trong d6 N va S da néu
cling thy v dwgc oxy héa dén nhiéu mirc oxy héa khac nhau. Véi hé théng vong hai
vong va ba vong, hé thdng vong khong phai vong thom dugc xé4c dinh khi tré thanh
mdt hé thdng vong khéng no mét phan hodc khéng hoan toan. Vi thé, cac hé thong
vong hai vong va ba vong c6 thé bao gdm cac hé thdng vong heteroxyclyl trong d6
mdt trong sd cac vong dd duoc dung hop 1a vong thom nhung (cic) vong con phai
khong phai 12 vong thom. Theo m{t phuong 4an, gbc heteroxyclyl dung d& chi vong
mot vong no ¢ 5-7 nguyén tir ciia vong va tuy y ¢6 mdt nguyen tir khac loai nita, dugc
chon tir O, S hodc N. Nhom heteroxyclic nay c¢6 thé dugc gin vao nguyén tir khac loai
hodc nguyén tir cacbon. Heteroxyclyl da néu c6 thé chira cac vong dugc tao cau hoic
vong duge dung hgp cling nhu céc vong spiroxyclic. Vi du cta cac heteroxycle bao
gdbm dihydrofuranyl, dioxolanyl, dioxanyl, dithianyl, piperazinyl, pyrolidin,
dihydropyranyl, oxathiolanyl, dithiolan, oxathianyl, thiomorpholino, oxiranyl,
aziridinyl, oxetanyl, oxepanyl, azetidinyl, tetrahydrofuranyl, tetrahydrothiophenyl,
pyrolidinyl, tetrahydropyranyl, piperidinyl, morpholino, piperazinyl, azepinyl,

oxapinyl, oxaazepanyl, oxathianyl, thiepanyl, azepanyl, dioxepanyl, va diazepanyl.
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Thuét ngit heteroxyclyl ding dé chi ca heteroxyclyl khéng duoc thé va dugc thé. Vi du
cuda cac ph?m ttr thé trén heteroxyclyl 1a halo, C,_alkyl, halo-C,_jalkyl, C,_salkoxy hodc

0XO.

Thuat ngit “nguyén tir khac loai” bao gdm cic nguyén tir cia nguyén t6 bat ky
khong phai cacbon va hydro. Cac nguyén tr céc loai dwgc uu tién la nito, oxy, luu
huynh va phospho. Theo mdt phuong 4n khac, nguyén tir khac loai nay la nito, oxy

hodac luu huynh.

Hop chét theo sang ché:

Céc phuong 4n khac nhau theo sang ché dugc mo ta trong ban mé ta nay. Can
dugc hiéu ring cac dic diém da duoc xac dinh trong mdi phwong an c6 thé duoc két
hop véi céc dac diém da dugc x4c dinh khac dé tao ra céc phuong an khéc nita.

Theo phuong an 2, hop chét cu thé co cong thirc (I) c6 cAu hinh hoa 14p thé (R)

va duoc biéu dién bang hop chét c6 cong thire (II):

D
trong do:
R' 1a H; -C,alkyl hodc Cg.joaryl; trong do alkyl tiy ¥ duoc thé bang mdt hoic nhiéu
phén ttr thé doc 1ap dugc chon tir nhém bao gém -0-C(0)-0-Cs5_sxycloalkyl, -O-C(O)-
Csxycloalkyl, -O-C(0O)-Cg.jparyl, -O-C(0)-O-Cq.paryl, -O-C(0)-O-C,alkyl, -O-
C(0)-Cy.qalkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -C(O)NH-C;.
salkyl, va -C(O)N(C,_salkyl),;
R?1a Cl, CH; hoac F;
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R’ 1a H, F, Cl, CH; hodc OCHj, hodc
mubi dugc dung ctia né.

Theo phuong 4n 3, sang ché dé cap dén cac hop chit theo phwong 4n 1 hoic 2,
trong do R?1a Cl va R? 1a F; hodc mubi duoc dung cua no.

Theo phwong 4n 4, sang ché d cap dén cac hop chét theo phuong 4n 1, 2 hotic

3, ¢6 cdng thie (III):

R2

‘ R3
OH

(@) NH

0)\/\ OH

'ﬁ\OH

(I1D);
hoic mubi duge dung cia né.
Theo phuong 4n 5, sang ché dé cap dén hop chét theo phuong 4n bat ky trong

sb cac phuong 4n 1 dén 4 c6 cong thirc (IV):
(o]
‘ F
OH
NH
OH
| OH
o)

av);
hoic mubi duge dung ciia né.
Theo phuong 4n 6, sang ché d& cap dén tién duoc chit ciia hop chit c6 cong

thirc (I11) hodc (IV), c6 nghia 13, cac hop chét c6 cong thire (I) hogc (II) theo phuong

-10-



20745

an 1, 2 hodc 3, trong dé R'1a -Cy.7alkyl hodc Cg.paryl; trong d6 alkyl tuy y dugce thé
béng mdt hodc nhiéu phr?ln tir thé doc 13p dugc chon tir nhém bao gém -0-C(0)-0-Cs.
sxycloalkyl, -O-C(0)-Cj.sxycloalkyl, -O-C(0O)-Cg.joaryl, -O-C(O)-O-Cq.jparyl, -O-
C(0)-0O-Cy.alkyl, -O-C(0)-Cy_salkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -
C(O)NH,, -C(O)NH-C,7alkyl, va -C(O)N(C;.salkyl),; hodc mudi duge dung cda no.
Theo phuong 4n 7, sing ché dé cap dén tién dugc chét ciia hop chét c6 cong
thie (111) hodc (IV), ¢6 nghia 13, cac hop chét ¢ cong thire (I) hoic (II) theo phuong

an 1, 2 hodc 3, trong do R'1a Cj.4alkyl hodc dugce chon tir cac cong thire sau:

RS

O

J A O 0 I,

Re O
%J\O/U\O/R"
3 .

v pY

trong d6 R* va R® doc 1ap dugc chon tir H hodc C;4alkyl va R® 13 C;4alkyl; hodc mudi
dugc dung ctia no.

Theo phuong 4n 8, sang ché dé cap tién dugc chat cia hop chét c6 cong thic
(ITI) hodc (IV), c6 nghia 14, cac hop chét c6 cong thirc (I) hoic (II) theo phwong an 1, 2

hodc 3, trong d6 R! 12 Me, Et hodc dugc chon tir nhdm cac cong thirc sau:
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oA ) ?‘aj\v e o

R® O
va ‘22‘)\0)1\ RE

trong d6 R°1a H hodc C,.4alkyl, va R®1a C,.salkyl; hodc mudi dugc dung cta no.

Theo phwong 4n 9, sang ché @& cép tién dugc chét ctia hop chét c6 cong thirc
(I1I) hodc (IV), c6 nghia 13, cac hgp chét c6 cong thirc (I) hosc (II) theo phuong 4n 1, 2

hoac 3, trong dé R! 12 Me, Et hodc dugc chon tir nhém cac cdng thirc sau:

J A0 o0

va

prvy

(1]

; hodc
mudi duge dung cia n.

Theo mdt phuong 4n khac, cac hop chit riéng 1¢ theo séng ché dugc liét ké
trong phén Vi du thyuc hién sang ché dudi day hodc mudi dugc dung cda no.

Theo phwong 4n 10, sang ché dé xuit dang tinh thé A theo vi du 1.

Theo phuong 4n 11, sang ché d& xut dang axit ty do tinh thé A theo vi du 1 da
duge xac dinh dic diém bing mAu nhidu xa dang bdt tia x bao gdm bdn hogc nhiéu gia
tri 20 (CuKor=1,5418A) dugc chon tir nhém bao gém 16,5+0,2°, 17,5+0,2°, 17,8+0,2°,
18,7+0,2°, 20,2+0,2°, 20,7+0,2°, 21,7+0,2°, 21,9+0,2°, 24,1+0,2°, 24,6+0,2°, 25,0+0,2°,
25,5+0,2° va 27,4+0,2° dugc do & nhiét d6 khoang 22°C va budc song tia x, A, bé‘lng
1,5418A.

Theo phuong 4n 12, sang ché d& xut dang axit tw do tinh thé A theo vi du 1 da
dugc xac dinh dac diém bz"mg mau nhiu xa dang bot tia x bao gém nam hodc nhiéu
gia tri 20 (CuKaA=1,5418A) dugc chon tir nhom bao gém 16,5+0,2°, 17,5+0,2°,
17,8+0,2°, 18,7+0,2°, 20,2+0,2°, 20,7+0,2°, 21,7+0,2°, 21,9+0,2°, 24,1+0,2°, 24,6+0,2°,
25,0+0,2°, 25,5+0,2° va 27,4+0,2° dugc do & nhiét d6 khoang 22°C va budc song tia X,
A, bang 1,5418A.
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Theo phwong 4n 13, séng ché dé xuit dang axit tu do tinh thé A theo vi du 1 ¢6
phd nhidu xa tia X vé co ban la giéng véi phd nhifu xa miu dang bot tia X dugc bidu

dién trong Fig. 1.

Thuét ngit “vé co ban 13 gibng” véi su tham chiéu dén cac vi tri ctia dinh nhiéu
xa tia X c6 nghia 12 d6 bién thién dién hinh ciia vi tri va cudng d6 cia dinh dugc dua
vao tinh toan. Vi dy, ngudi co hiéu biét trong linh vuc ndy s& mong dgi céc vi tri cua
dinh (26) s& cho thy mot s6 do bién thién gifta cac thiét bi, dién hinh 13, bing 0,2°.
Dai khi, dd bién thién nay co thé cao hon gia tri 0,2° phu thudc vao sy khéc nhau trong
hiéu chudn thiét bj. Hon nita, ngudi c¢6 hiéu biét trong linh vuc nay s& mong doi ring
cac cudng do dinh twong dbi s& cho thiy do bién thién giita cac thiét bi ciing nhu d6
bién thién do mirc d6 két tinh héa, hudéng duoc vu tién, bé mit mau duge chudn bi, va
cac yéu t6 khac da duogc biét béi ngudi c6 hiéu biét trung binh trong linh vuc nay, va

chi nén dugc dung cho phép do dinh tinh.

Theo phuong &n 14, sang ché dé xuét dang axit tu do tinh thé A theo vidu 1 ¢6
biéu dd nhiét phan tich nhiét quét vi sai (DSC) vé co ban 13 gidng nhu biéu dd dugc

trinh bay trong Fig. 2.

Theo phuong 4n 15, sang ché dé xuét dang axit ty do tinh thé A theo vi du 1 ¢6
biéu db phan tich nhiét trong (Thermo Gravimetric Analysis -TGA) v& co ban 1 gidng
nhu biéu dd duoc trinh bay trong Fig. 2. Can luu y ring, cdu tric ciia mdt s6 hop chit
theo sang ché bao gdm cac nguyén tir cacbon khéng ddi xting. Theo d6, can dugc hiéu
ring céc chit ddng phén phat sinh tir cdc nguyén tir khong dbi xtung nay (vi du, tit ca
cac chit ddng phan d6i anh va chét ddng phan khong dbi quang) duoc bao gdm trong
pham vi bao hd sang ché, trir phi c6 quy dinh khac. Cac chit ddng phan nay c6 thé
duoc thu & dang vé co ban 14 tinh khiét bang céc k§ thuat phan tach cb dién va bing su
téng hop dugce kiém soat vé& mit hoa lap thé. Hon nita, cac céu tric nay va cac hgp
chét va gbc khac duoc dé cap dén trong don sang ché nay ciing bao gdm tit ca cac
dang hd bién cua ching.

And

Khi dugc sir dung trong ban mé ta, thuét ngir “chét ddng phan” dwoc dung dé
chi cac hop chét khac nhau c6 cling cong thirc phan tr nhung khac nhau & sy sip xép
va dang cdu hinh ciia cic nguyén tir nay. Khi dugc st dung trong ban mo ta, thuat ngir

“chit déng phan di ciu quang hoc” hodc “chit ddng phén lap thé” ciing dung dé chi
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cac dang cdu hinh khac nhau ciia chit ddng phén 1ap thé c6 thé ton tai ctia hop chit
theo sang ché va bao gdm cac chit ddng phan hinh hoc. Vi thé, sang ché nay bao gdm
chit ddng phan ddi anh, chit déng phan khong dbi quang hodc chét triét quang cia
hop chét nay. “Chit dong phan d6i anh” 1a cip chit déng phan 1ap thé ma khong
chdng khit 1én anh qua guwong ctia nhau. Hn hop 1:1 cuia cdp chit dong phan dbi anh
1a hdn hop "raxemic”. Thuat ngit nay dugc ding dé chi hdn hop chét triét quang & vi
tri thich hop. "Chit dong phan khong d6i quang” va “chit ddng phan dia” c6 thé duoc
dung thay thé cho nhau va 1a chit ddng phan 1ap thé c6 it nhit hai nguyén tir khong ddi
ximg, nhung khong 13 anh qua gwong cta nhau. C4u hinh héa 1ap thé tuyét ddi dugc
quy dinh cu thé theo hé théng Cahn- Ingold- Prelog R-S. Néu hop chét 1a chét dong
phan dbi anh tinh khiét, cAu hinh hoa l4p thé trén mdi cacbon khong ddi xting c6 thé
duoc quy dinh cu thé bang dang R hoidc S. Hop chit da dugc phan tach cé dang cu
hinh tuyét dbi chura biét c6 thé duoc biu thi 12 (+) hodc (-) phu thudc vao huéng (quay
trai hodc phai) ma né quay mit phing phan cuc anh séng & budc séng vach D cia
natri. Mot s6 hop chét cu thé trong sb cac hop chit dugec mo ta & day co thé chira mot
hodc nhiéu tdm khéng dbi xtmg va vi thé, 1am ting céc chit ddng phan ddi anh, chét
ddng phan khong dbi quang, va cac dang chit dong phan 1ap thé c6 thé dwoc xac dinh
theo quan diém cta ciu hinh hoa 14p thé tuyét dbi, 13 dang (R) hoic (S). Sang ché nay
duoc dy dinh 12 bao gébm moi chit ddng phan cé thé, bao gdm hdn hop chét triét
quang, cac dang quang hoc tinh khiét va hdn hgp san phdm trung gian. Chit déng phan
quang hoat dang (R) va (S) c6 thé dugc diéu ché dung synthon khéng d6i xtimg hozic
chit phan tng khong ddi xtng, hoic dugc phan tach st dung cac phuong phap théng
thuong. Néu hop chét chira lién két doi, phan tir thé ciia hop chit nay c6 thé & dang
ciu hinh dang E hodc Z. Néu hop chét nay chira xycloalkyl duoc thé hai l4n, phan tir
thé xycloalkyl nay c6 thé ¢6 cAu hinh dang cis hodc trans. T4t ca cac dang chét hd bién

dugc duge du dinh 1a dugce bao gém bdi sang ché.

Nguyén tir khong dbi ximg bat ky (vi du, cacbon hodic twong tw) cia hop chit
theo sang ché c6 thé xuét hién & c4u hinh triét quang hodc cdu hinh déng phan dbi anh
duogce lam giau, vi du, céu hinh dang (R), (S) hodc (R,S). Theo céc phuwong an nhét dinh,
mdi nguyén tir khong ddi xtng c6 it nhit 12 50% luong du chét ddng phan dbi anh, it
nhét 12 60% lugng du chét ddng phan dbi anh, it nhét 13 70% luong du chit ddng phan
d6i anh, it nhat 13 80% lugng du chit ddng phan dbi anh, it nhit 1 90% luong du chét
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ddng phan ddi anh, it nhét 12 95% lugng du chit dong phan déi anh, hodc it nhét 12 99%
lwong du chét ddng phan déi anh c¢6 cdu hinh dang (R) hoic (S). Cac phin tir thé & cac

nguyén tir ¢6 lién két doi khong no, c6 thé 1a c¢6 ciu hinh dang cis- (Z) hoic trans- (E).

Do vay, khi duge st dung trong ban md ta, hop chit theo sang ché c6 thé &
dang ctia mot trong nhitng chit ¢6 thé gdm céc chét ddng phan, chat déng phan quay,
chét ddng phén atropi, chat hd bién hodc hdn hop cta chung, vi du, cac chit ddng phan
hinh hoc hdu nhu tinh khiét (dang cis hodc trans), chit ddng phan khéng dbi quang,
chét dbng phan di cu quang hoc (thé ddi quang), chét triét quang hodc hdn hop cia

chung.

H3n hop ctia chit ddng phan thu duge bit ky c6 thé dugc phan tach dua trén c&
sO cta sy khac nhau vé& tinh chit héa 1y cia cac thanh phan cta hdn hop, thanh cic
chét ddng phan hinh hoc hodc chit déng phan di cdu quang hoc, chit ddng phan khéng
d6i quang, chét triét quang tinh khiét hodic vé& co ban 1a tinh khiét, vi du, bing phuong
phép séc ky va/hoidc két tinh phan doan.

H&n hop chét triét quang ciia san phdm cudi hoic san phdm trung gian thu dugc
bét ky c6 thé duoc phén tach thanh céc thé ddi quang bing cac phwong phéap da biét, vi
du, bang cach phén tach cic mudi dong phan khong dbi quang cta ching, thu dwgc
bing axit hodc bazo quang hoat, va giai phong ra hop chét c6 tinh axit hodc bazo
quang hoat. Cu thé 13, gbc bazo c6 thé duoc ding dé phan tach hop chét theo sang ché
thanh céc chét dong phan di cdu quang hoc ctia né, vi du, biang phwong phap két tinh
phan doan cua mubi dugc tao thanh véi axit quang hoat, vi du, axit tatric, axit
dibenzoyl tatric, axit diaxetyl tatric, axit di-O,O'-p-toluoyl tatric, axit mandelic, axit
malic hodc axit camphor-10-sulfonic. Céc san phim raxemic c6 thé dugc phén tach
bang sic ky khong dbi xtng, vi du, sic ky 1éng ap suit cao (HPLC) st dung chét hap
thu khong dbi xtng.

Khi duge st dung trong ban md ta, thuat ngir “mudi dugc dung” ding dé chi
cac mudi ma gilt dugc hi€éu qua sinh hoc va céac tinh chét cia hop chét theo sang ché
va cu thé 1a khong c6 tac dung khéng mong mudn vé sinh hoc hoic tic dung khong
mong mudn khéc. Trong nhiéu trudng hop, hop chit theo sang ché ¢ kha ning tao ra
mudi axit va/hoic mudi bazo bang tac dung cla sy ¢ mit cia nhom amin va/hodc

carboxyl hodc cac nhém gibng nhu ching.
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Mudi cong axit duge dung co thé duoc tao ra bﬁng axit v co va axit hitru co, vi
du, mudi cuia axetat, aspartat, benzoat, besylat, bromua/hydro bromua,
bicacbonat/cacbonat,  bisulfat/sulfat, camphorsulfonat, clorua/hydro clorua,
clotheophylonat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
hipurat, hydro iodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, stearat, suxinat, sulfosalixylat, tartrat, tosylat va

triflo axetat.

Axit vO co ma tir d6 cac mudi cdng axit c6 thé duge tao ra bao gdm, vi du, axit

clohydric, axit hydrobromic, axit sulfuric, axit nitric, axit phosphoric, va twong tu.

Axit hiru co ma tir d6 cac mudi cdng axit co thé dugc tao ra bao gém, vi du, axit
axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit suxinic,
axit fumaric, axit tatric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit sulfosalixylic, va tuong tu. Mudi cong bazo

dugc dung c6 thé dugc tao ra bang bazo vo co va bazo hitu co.

Bazo vd co ma tir d6 cac mudi cdng bazo co thé duoc tao ra bao gém, vi du,
mudi amoni va mudi cua cac kim loai cia cot I dén XII cua bang tudn hoan. Theo céc
phuong an nhét dinh, cac mubi dugce tao ra nay la mudi cia natri, kali, amoni, canxi,
magie, sét, bac, kém, va déng; cac mudi thich hop dic biét 1a bao gﬁ‘)m mubi amoni,
kali, natri, canxi va magie.

Bazo hitu co ma tir d6 cac mudi cdng bazo co thé duoc tao ra bao gém, vi du,
amin bac mot, hai, va ba, amin dugc thé bao gém amin dugc thé ¢ trong tu nhién,
amin vong, nhya trao ddi ion bazo, va tuong tu. Mot sb amin hitu co bao gém
isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin,
piperazin va tromethamin.

Mudi duoc dung theo sang ché c¢6 thé duogc tdng hop tir hop chit gbc ban déu,
gbc bazo hoic axit, bang cac phuong phap théng thudng. Thong thudng, cac mubi nay
¢6 thé duge didu ché bing cach cho céc dang axit trr do ctia cac hop chit nay phan tng
véi lugng ty lwong bazo thich hgp (nhu 1a Na, Ca, Mg, hodc K hydroxit, cacbonat,
bicacbonat hodc tuwong tu), hodc béng cach cho céc dang bazo tu do cta cac hgp chét

nay phan tng vdi lugng ty luong axit thich hgp. Céc phan rng nay thudng dugc thuc
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hién trong nuéc hoic trong dung mdi hitu co, hodc hdn hgp ciia chiing. Thong thuong,
viéc st dung cac méi truong khong chira nude nhu ete, etyl axetat, etanol, isopropanol,
hodc xetonitril 14 dugc mong muén, néu c6 thé ap dung dugc. Danh séch cua mubi
thich hop co6 thé dugc tim théy trong, vi du, cudn “Remington's Pharmaceutical
Sciences”, 20" ed., Mack Publishing Company, Easton, Pa., (1985); va trong
“Handbook of Pharmaceutical Salts: Properties, Selection, va Use” cta tac gia Stahl va
Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Cong thire bat ky duoc dé cap & day déu dugc du dinh dung dé dai dién cho ca
dang khong dugc danh ddu ciing nhu dang dugc ddnh d4u ddng vi phéng xa clia hop
chét theo sang ché. Vi dy, hydro bét ky dugc biéu dién bang “H” trong cong thirc bat
ky theo sang ché dugc dy dinh dé dai dién cho tAt ca cac dang déng vi cua hydro (vi du,
IH, ’H hodc D, 3H); cacbon bét ky dugc biéu dién béng “C” trong cong thuc bét ky
theo sang ché dugc du dinh dé dai dién cho tAt ca cac dang déng vi ctia cacbon (vi du,
¢, B¢, M), nito bat ky duge bidu difn bang “N” duge du dinh dé dai dién cho tit ca
cac dang déng vi cda nito (vi duy, N, lSN). Céc vi du khéc caa cac dé)ng vi dugc bao
gdm trong sang ché bao gém céc ddng vi ciia oxy, lwu huynh, phospho, flo, iot va clo,
nhu 1 ¥F 3 IP, 32P, 33g, 36Cl, 125, Sang ché bao gém cac hop chét dugc danh diu déng
vi nhu dugce xac dinh trén day, vi dy, cac hgp chét dugc danh du d6ng vi phoéng xa,
nhu 1a 3H, BC, va C. Theo m6t phuong 4n, cac nguyén tir trong céc cong thirc theo
sang ché xuét hién & dang c6 nhiéu trong tu nhién cia chung. Theo mét phuong an
khéc, mdt hodc nhiéu nguyén t& hydro ¢6 thé duoc 1am giau thanh H; hodc/va mot
hodc nhiéu nguyén tir cacbon cd thé dugc lam giau thanh 11C, Bc hoac He; hoac/va
mot hodc nhidu nguyén tir nito ¢6 thé duoc lam gidu thanh "N. C4c hop chit duge
danh ddu ddng vi nay 1a hitu ich trong cic nghién ctru v& chuyén hoa (bing *C),
nghién ctru vé dong hoc phéan tmg (bang, vi dy, ’H hoic *H), ki thuét phat hién hozc ki
thuat hinh anh, nhu 1a chup cét 16p phat xa pozitron (PET) hodc chup cit 16p dugce tinh
phat xa don photon (SPECT) bao gém céc thtr nghiém vé phan bb dugc phim hoic co
chét trong mo, hodc trong viéc diéu tri bénh béng chét phong xa cho cac bénh nhan.
Cu thé 13, hop chit '°F hoic hop chit dugc danh déu c6 thé duge dic biét chi dinh cho
nghién citu PET hodc SPECT. Do d6, hop chit theo sang ché dugc déanh déu ddng vi
va tién duge chét cta nd nhin chung 13 ¢6 thé dugc diéu ché bing cach thuc hién cac

quy trinh duoc boc 19 trong phén vi du thyc hién sang ché va diéu ché dugc mo ta sau
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day bang cach thay thé chét phan tng duoc danh diu ddng vi phong xa thich hop cho
chét phan tmg khong dugc ddnh ddu dong vi phong xa.

Hon nita, d6 giau d@)ng Vi cuia cac déng vi ndng hon, cu thé 1a doteri (vi du, ’H
hoac D) co thé tao ra mot sb 1gi ich cu thé trong diéu tri bénh do c6 dd bén chuyén hoa
16n hon, vi dy, ting thoi gian ban 13 in vivo hodic giam yéu cdu vé lidu ding hodc su
ci thién trong chi sé didu tri. Can dugc hidu ring doteri trong ban mo ta niy duoc coi
nhu 12 phin tir thé ctia hop chét c6 cong thirc (I) dén (IV). Nong d6 ciia dong vi ning
hon nay, dic biét l1a doteri, co thé dugc xac dinh béng cac chi s6 do giau d(“)ﬂg Vi.
Thuét ngit "chi sb d6 giau ddng vi" trong ban mé ta ndy cé nghia 1a ti sb gitra do
phong phu cia ddng vi va @6 phong phu ctia dang c6 nhiéu trong tu nhién cia mot
ddng vi cu thé. Néu phin tir thé trong hop chit theo sang ché nay dugc ding dé chi
doteri, hop chét nay c6 chi s6 d6 giau déng vi cho mdi nguyén tir doteri dugc chi dinh
it nhit 12 3500 (52,5% doteri két hop/nguyén tir doteri dwgc chi dinh), it nhit 13 4000
(60% doteri két hop), it nhat 1a 4500 (67,5% doteri két hop), it nhét 1a 5000 (75%
doteri két hop), it nhét 1a 5500 (82,5% doteri két hop), it nhit 12 6000 (90% doteri két
hop), it nhit 1 6333,3 (95% doteri két hop), it nhét 12 6466,7 (97% doteri két hop), it
nhét 14 6600 (99% doteri két hop), hodc it nhit 14 6633,3 (99,5% doteri két hop).

Céc hop chit duoc lam gidu bing ddng vi c6 cong thirc (I) dén (IV) c6 thé
thong thuong 1a duge didu ché bing cac k¥ thuat thong thuong da biét béi ngudi co
hiéu biét trung binh trong linh vuc nay hoic cac quy trinh trinh trong tu véi cic quy
trinh dwgc mo ta kém theo phan vi du thuc hién sang ché va phan diéu ché sir dung
chét phan ing duoc 1am giau bang ddng vi thich hop & vi tri cia chat phan ng khong

duogc lam giau dugc s dung trude do.

Solvat duoc dung theo nhu sang ché bao gdm solvat trong d6 dung méi két tinh

hoéa c6 thé dugc thé béng déng vi, vi du, D,0, dg-axeton, dg-DMSO.

Hop chét theo sang ché, c6 nghia 13, cac hop chét c6 cong thirc bat ky trong s6
cac cong thire (I) dén (IV) ma chira cac nhom c6 kha niing hoat dong nhu chit cho
va/hodc chit nhan lién két hydro co thé c6 kha ning tao ddng tinh thé véi chét tao
ddng tinh thé thich hop. Céc ddng tinh thé nay c6 thé dugc diu ché tir cac hop chét c6
cong thirc bat ky trong sd cac cong thirc (I) dén (IV) bing cac quy trinh tao ddng tinh
thé da biét. Cac quy trinh nay bao gdm nghién, gia nhiét, ddng thing hoa, ddng néng

chay, hoic tiép xuc trong dung dich chira cac hop chét c6 cong thirc bit ky trong sb
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céc cong thie (I) dén (IV) vé6i chit tao ddng tinh thé trong didu kién két tinh héa va
phén tach ddng tinh thé thu dugc tir cac quy trinh nay. Chéit tao ddng tinh thé thich hop
bao gdm chét tao ddng tinh thé dugc mé ta trong don sang ché sb cong bd qubc té WO
2004/078163. Do d6, sang ché con dé xudt dang ddng tinh thé chtra hop chit c6 cong

thirc bt ky trong sé cac cong thirc I-IV hodc mubi duge dung clia né.

Khi dugc str dung trong ban mo ta, thuat ngi "chét mang dugc dung" bao gém
bét ky hoic moi dung mdi, méi trudng phén tan, chit phu, chét hoat dong bé mat, chét
chéng oxi hoa, chit bao quan (vi du, chit khang khuén, chit khang ndm), chét ding
truong, chét tri hodn su hép thu, mudi, chit bao quéan, dugc phém, chét &n dinh dugc
phém, chét két dinh, ta duoc, chét phan tan, chét 1am tron, chét tao ngot, chét tao mui,
phdm mau bt ky, cdc nguyén liéu twong tr va tb hop cla ching dugc biét dén boi
ngudi co hiéu biét trong linh vyc nay (tham khéo, vi duy, tai liéu Remington's
Pharmaceutical Sciences, 18th Ed. Mack Printing Company, 1990, pp. 1289- 1329).
Ngoai trir trudng hop cia chit mang thong thuong bat ky 13 khong twong thich véi
hoat chét theo sang ché, viéc dung né trong diéu tri hodc dugc phém dugc ndm trong

du dinh cta sang ché nay.

Thuét ngit "lwong c6 hiéu qua didu tri bénh" cia hop chit theo sang ché dung
dé chi lwong hop chét theo sang ché ma tao ra dap tmg vé& mit sinh hoc hoic sirc khoe
cta ddi tuong, vi du, sy gidm hodc uc ché hoat dong cia enzym hodc protein, hodc cai
thién cac hdi ching, lam diu céc tinh trang, lam chdm hodc tri hoédn sy tién trién cua
bénh, hodc ngin nglra bénh v.v. Theo mdt phuong 4n khong gidi han, thuit ngit
“lugng c¢6 hiéu qua didu tri bénh” dung @& chi lwong hop chét theo sang ché ma khi
dung cho d6i tuong, 13 ¢6 hiéu qua dé (1) it nhit 13 phan nao lam thuyén giam, rc ché,
ngdn ngura va’hodc cai thién tinh trang, hodc rdi loan hodc bénh hoic triéu chimg cia
n6 (i) cai thién bang cach tc ché endopeptidaza trung tinh hodc (ii) lién quan dén hoat
tinh cta endopeptidaza trung tinh, hodc (iii) xac dinh dic diém bang hoat tinh bét
thuong cia endopeptidaza trung tinh; hodc (2) giam hodc @c ché hoat tinh cia
endopeptidaza trung tinh; hodic (3) giam hodc trc ché su biéu hién ciia endopeptidaza
trung tinh. Theo mdt phuong 4n khong gidi han khéac, thuat ngit “lugng cé hi€u qua
didu tri bénh” ding dé chi lwong hop chét theo sang ché ma khi ding cho té bao, hoic

md, hodc vit liéu sinh hoc khong thudc t€ bao, hodc mdi truong, c¢6 hi¢u qua de it nhat
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1a phan nao 1am giam hoic e ché hoat tinh cua endopeptidaza trung tinh; hodc it nhét

1a phan nao lam giam hodc e ché sy bi€u hién clia endopeptidaza trung tinh.

Khi dugc st dung trong ban mo ta, thuét ngi “dbi tugng” ding dé chi dong vat.
Dién hinh, dong vat nay 1a dong vat c6 vi. Ddi tugng ciing ding dé chi, vi dy, linh
trudng (vi du, con ngudi), bo, clru, dé, ngua, chd, meo, thod, chudt, chudt bach, ca,
chim va tuong ty. Theo phuong 4n cu thé, d6i twong nay 1a linh truéng. Theo cic
phwong 4n khac nita, dbi twong nay 14 con ngudi.

n"n <

Khi dugce sit dung trong ban mo ta, thuat nglt " e che", “sy e ché” hodc “lam
tc ché” dung dé chi su gidm hodc su khong dugc biéu hién cua tinh trang, hdi chung,
hodc rdi loan, hodc bénh da biét, hodc su giam dang ké trong dudng hoat dong co ban

cua hoat ddng hodc qua trinh sinh hoc.

Khi dugc st dung trong ban mo ta, thugt ngit “didu tri", "viéc diéu tri" hodc “su
didu tri” bénh hodc rbi loan bt ki dé cap trong mot phuong an, dé cai thién bénh hoic
rbi loan (vi du, lam chidm hodc ngin can hoic 1am gidm sy phat trin cta bénh nay
hodc it nhit 14 mdt triéu ching 1dm sang ctia n6). Theo mdt phuong 4n khac “diéu tri",
"viéc didu tri" hodc “su diéu tri” dung dé chi viéc 1am thuyén gidm hodc cai thién it
nhit 12 mot tham sb vat Iy bao gdm céc tham sé khéng duge bénh nhan nhan thay 1.
Theo mdt phuong an khéc nita, “diéu tri", "viéc diéu tri" hodc “su diéu trj” diung dé chi
su didu bién bénh hoic réi loan néu trén, co thé 12 vé& mat vat ly, (vi dy, lam 4n dinh
triéu ching khong thé nhén théy 1), vé mit sinh ly, (vi dy, lam 4n dinh tham sd vat
1y), hodc ca hai. Theo m¢t phuong 4n khac nira, “diéu tri", "viéc dilu tri" hodc “su
didu tri” dung dé chi viéc ngin ngira hodc tri hodn su khéi phét hodc su phat trién hoic

su su tién trién ctia bénh hoac rdi loan da néu.

Khi duoc st dung trong ban mé ta, déi twgng can sy didu tri néu ddi twong nay
s& nhan duoc loi ich vé mat sinh hoc, strc khoe hoic trong chét lugng cudce séng tr su
diéu tri nay.

Khi dugc st dung trong ban mo ta, thuét ngtt chi sb it va céc thuat ngit trong tu
dugc str dung trong ndi dung cuia ban mo ta (dac biét 1a trong phén ndi dung cia Yéu
cau bao ho) cin dugc hiéu 1a dé chi ca dang sd it va sb nhiéu trir phi ¢6 quy dinh khéac

dugc dé cép trong ban mo ta hodc doi 1ap rd rang véi ndi dung.
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T4t ca cac phuong phap dugc mé ta & ddy cé thé dugce thuc hién theo thir tu
thich hop bét ky trir phi ¢6 quy dinh khéc hodc trir phi d6i 14p rd rang vé6i ndi dung.
Viéc str dung bét ky hodc toan bd vi dy, hodc ngdn ngit chi vi du (vi dy, "nhu 13”) da
sir dung trong ban mé ta chi don thudn nhdm minh hoa rd hon sang ché va khong dit

ra sy gidi han pham vi cla sang ché trir phi dugce yéu cau bao ho.

Hop chét theo sang ché co thé thu duoc & dang ty do, nhu 1a mudi cta nd, hoic

& dang cac din xuit tién dugc chat ciia né.

Khi c& nhém bazo va nhém axit ¢6 mat trong ciing mdt phan tir, hop chét theo

sang ché cling c6 thé tao ra mudi ndi, vi dy, phéan tir ludng tinh.

Ciing dugc mo ta & dy 1a céc tién duge chit cia cac hop chit theo sang ché ma
in vivo chuyén thanh hop chét theo sang ché. Tién duoc chét 12 hop chit dang hoat
dong hodc khong hoat dong ma dugc bién dbi héa hoc qua tac dong vé sinh 1y in vivo,
nhu 14 sy thily phéan, chuyén héa va twong tw, thanh hop chit theo sang ché sau khi cho
d6i trong ding tién dugc chét nay. Su thich hop va cac k§ thuét lién quan dén viéce tao
ra va stt dung tién duogc chit da duoc biét rd boi ngudi c¢é hiéu biét trong linh vuc nay.
Theo dinh nghia, tién dugc phﬁm ¢6 thé dugc phéan chia thanh hai loai khong loai trir
nhau, tién duoc chét tién phén tir sinh hoc va tién dugc chét chit mang. Tham khao
trong The Practice of Medicinal Chemistry, Ch. 31-32 (Ed. Wermuth, Academic Press,
San Diego, Calif., 2001). Thong thudng, tién dugc chét tién phan tir sinh hoc 1a cac
hop chét, khong hoat dong hodc it hoat dong so véi su hoat dong hop chit lam dugc
phém c0 hoat tinh twong rng, ma chita mgt hoic nhiéu nhém bao vé va dugc chuyén
thanh dang hoat ddng bing qua trinh chuyén héa hoic su ly giai trong dung méi. Ca
hai dang ctia duoc phim c6 hoat tinh va céc san phém chuyén héa dugc giai phong bt
ky c6 thé c6 doc tinh thip & mirc cho phép. Céc tién dugc chit chit mang 1a cac hop
chit 1am duoc phdm chtra gbc van chuyén, vi du, dé ting cuong sy hip thu va/hoic
véan chuyén dén (céc) vi tri tac dong duoc xac dinh trudc. Diéu duogc mong mubn véi
tién dugc chit chit mang 1, lién két giita gbc 1am dwoc phdm va gbc van chuyén la
lién két cdng hoa tri, tién dugc chit nay khong hoat dong hodc hoat dong it so véi hgp
chit 1am dugc phim, va gbc van chuyén dwoc giai phong bat ky 1a khong gy doc &
mutc cho phép. Véi céc tién dugc chét c6 gbe van chuyén duge dy dinh dé ting cudong
sw hip thu, théng thuong 13 sy giai phong gbc van chuyén phai 12 nhanh chéng. Trong

cac truong hop khéc, tién duge chat nay duge mong mudn 1a chira goc tao ra sy giai
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phéng cham, vi duy, céc polyme cu thé hodc cac gbc khéc, nhu 1a xyclodextrin. Cac tién
duoc chét chit mang co thé, vi du, dugc sir dung dé cai thién mot hodic nhidu cac tinh
chét sau: tinh wa chit béo dugc gia ting, thdi gian hitu hiéu cta cac tic dong diéu tri
bénh dwoc gia ting, tinh dac hiéu vi tri dugc gia ting, ddc tinh va cic phan ing phu
gidm xuéng, va/hodc su cai thién v& in thanh phém duoc phém (vi duy, tinh dn dinh,
kha ndng hoa tan trong nudc, sy uc ché tinh cht hoa sinh 1y hodc tinh chit cam quan
khéng mong muén). Vi duy, tinh wa chét béo ¢ thé dugc gia ting bang céch este hoa
(a) mdt hodc nhidu nhém hydroxyl bing céc axit carboxylic wva m& (vi dy, axit
carboxylic ¢6 it nhét 13 mot gbc va m&), hodc (b) cac nhém axit carboxylic bang céc

ancol wa m& (vi dy, ancol ¢6 it nhat 1a mdt goc wa md, vi dy, ancol béo).

Céc tién dugc chit minh hoa gbm, vi du, este clia cac axit carboxylic ty do va
cac dan xuét S-axyl ciia va thiol va cac dan xudt O-axyl ciia ancol hodc phenol, trong
d6 axyl ¢6 ¥ nghia nhu dugc dinh nghia trude d6. Céc tién dugc chit thich hop thuong
1a cac din xudt este dugc dung este c6 thé chuyén ddi duogc bang ly giai trong dung
moi trong cac diéu kién sinh 1y thanh axit carboxylic ban dAu, vi dy, cac este ctia alkyl
mach ngén, cac este cua xycloalkyl mach ngén, cac este cua alkenyl mach ngén, cac
vbenzyl este, cac este cia alkyl mach ngén duogc thé mot 14n hodc hai 14n, nhu 13 céac
este ciia w-(amino, mdt-alkylamin mach ngén hodc hai-alkylamin mach ngén, carboxy,
alkoxycarbonyl mach ngén) véi alkyl mach ngén, cic este cta (alkanoyloxy mach
ngan, alkoxycarbonyl mach ngén hoic hai-alkylamincarbonyl mach ngin) véi alkyl
mach ngén, nhu 13 este pivaloyloxymetyl va tuong tu, dugc st dung phd bién trong
linh vuc nay. Ngodi ra, cdc amin dugc che chin nhu trong cdc din xuét duoc thé
arylcarbonyloxymetyl bi phén cét béi céc esteraza in vivo giai phong ra duge phdm va
formaldehyt tu do (Bundgaard, J. Med. Chem. 2503 (1989)). Hon nita, cac dugc phim
chira nhom NH c6 tinh axit, nhu 13 imidazol, imit, indol va tuong tu, dugc che chin
bang nhom N-axyloxymetyl (Bundgaard, Design of Prodrugs, Elsevier (1985)). Cac
nhém hydroxy dugc che chin nhu trong cic este va ete. Don sang ché EP 039,051
(Sloan va Little) bdc 19c cac tién dugc chét cua axit hydroxamic va bazo Mannich, quy

trinh di€u ché va sir dung ching.

Hon ntta, cac hgp chét theo séng ché, bao gém mubi cia ching, ciing c6 thé thu
dugc & dang hydrat cua chung, hodc chira cdc dung moi khéac da sur dung cho su Kkét

tinh cda ching.
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So dd didu ché chung:

Hop chit theo sang ché co thé duge tdng hop bing cach sir dung cac phuong
phap dugc mé ta trong cc so dd sau, cac vi du, va bang cich st dung cic k¥ thuat
duoc biét 1o trong linh vuc nay. T4t ca céc hop chit dugc mo ta & day dugc bao gém
trong sang ché & dang cac hop chit. Hop chit theo séng ché c6 thé dugc tdng hop theo

it nhat 1a mot trong s cac phwong phap duge md ta trong so dd sau.

Trong pham vi cia sang ché, chi c6 nhém cé thé bi loai bé dé dang ma khong
phai 14 thanh phan ctia san phdm cubi cu thé dugc mong mubn cta hgp chit theo sang
ché dugc chi dinh 13 "nhém bao vé", trir phi c6 quy dinh khéc trong ban mé ta. Sy bao
vé cac nhom chirc bﬁng cdc nhom bao vé€, ban than cac nhém bao vé nay, va cac phan
rng phén cit ctia chung duge md ta, vi du, trong cc nghién ctru tham chiéu tiéu chuén,
nhu 14 tai liéu cua J. F. W. McOmie, "Protective Groups in Organic Chemistry",
Plenum Press, London va New York ndm 1973, trong tai liéu cia T. W. Greene va P.
G. M. Wuts, "Protective Groups in Organic Synthesis", tai ban 14n thir ba, Wiley, New
York ndm 1999.

Cac mudi cua hop chét theo sang ché ¢6 it nhat mot nhom tao mudi c6 thé duge
diéu ché theo phuong thure da duge 1. Vi dy, cac mubi cua hop chét theo séng ché c6
nhom axit c6 thé dugc tao thanh, vi du, bing cach xtt Iy hop chét nay véi cac hop chét
kim loai, nhu 1a mudi kim loai kiém cia cac axit carboxylic hitu co thich hgp, vi du,
mudi natri cta axit 2-etylhexanoic, véi cac hop chét hitu co cta kim loai kiém hoic
kim loai kiém thd, nhu 1a céac hydroxit, cacbonat hodc hydro cacbonat tuong trng, nhu
1a natri hodc kali hydroxit, natri hodc kali cacbonat hodc natri hodc kali hydro cacbonat,
v6i cac hop chét canxi twong g hodc véi amoniac hodc amin hitu co thich hop, tot
hon 12 st dung lugng chinh x4c ty lwong hodc chi lugng du nhé ctia chét tao mudi.
Cac mubdi cong axit ctia hop chét theo sang ché thu dugc theo phwong thirc thong
thuong, vi du, bang cach xt Iy hop chit nay véi axit hodc chat trao ddi anion thich hop.
Cac mudi ndi cia hop chét theo séng ché chira cic nhom tao mubi axit va bazo, vi du,
nhom carboxy tu do va nhom amin ty do, cé thé dugc tao ra, vi duy, b?mg cach trung
hoa mubi, nhu 13 mudi cdng axit, téi diém déng dié€n, vi du, béng cac bazo yéu, hoac
béng cach xir 1y véi cac chat trao ddi ion.

Céac mudi c6 thé duoc chuyén hoa thanh cac hop chét tw do theo phuong phap

thong thuong; mudi kim loai va mudi amoni c6 thé duge chuyén doi, vi du, bang cach
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xtr Iy véi axit thich hop, va mudi cong axit, vi du, bang cach xtt Iy vdi chit bazo thich
hop.

Hdn hop cac chit ddng phén c6 thé thu dugc theo sang ché c6 thé dugc phan
tach theo phwong thirc da dugc biét r5 thanh cac chét ddng phéan riéng 1é; chit dong
phan khong dbi quang c6 thé duge phan tach, vi du, bing cach phan bd gitta cac hdn
hop dung mdi da pha, tai két tinh va/hodc su phan tach biang sic ky do, vi du, sic ky
qua silicagel hodc bing phuong phap, vi du, sic ky 16ng ap suét trung binh qua ct pha
déo, va chét triét quang c6 thé dugc phén tach, vi duy, br?lng su tao thanh mubi véi cac
chét tao mudi tinh khiét quang va vi thé, sy phan tich ctia hdn hop chit ddng phan
khong dbi quang c6 thé thu dugc, vi du, bing cach két tinh phin doan, hoic bang
phuong phép séc ky qua vat lidu cot quang hoat.

Céc san phim trung gian va san phim cudi c6 thé duoc didu ché va/hodc dugc
tinh sach theo cac phuong phép tiéu chuén, vi du, sir dung cac phwong phap sic ky,
phuong phéap phan bd, (ti) két tinh, va tuong tu. '

Diéu kién phan tmg sau thong thudng 12 4p dung véi moi quy trinh dugc dé cap

dén trong badn mo ta.

T4t ca cac budc cua quy trinh néu trén c6 thé dugc thuc hién trong cac didu
kién phan Umg da duogc biét rd, bao gém cac diéu kién duogc dé cap cach cu thé, trong
su Véng mat hodc, thong thwong 1a, khi ¢6 mét dung moi hodc chit hoa tan, bao gi‘)m,
vi du, dung mdi hodc chét hoa tan ma c6 tinh tro v6i chit phan Gng duge st dung va
hoa tan céc chit phan tng nay, trong su ving mit hoic c6 mit ciia chét xic tic, chit
ngung tu hodc chét trung hoa, vi du, chét trao dbi ion, nhu 1a chét trao ddi cation, vi du,
& dang H+, phu thudc vao ban chét ciia phan Gng va/hodc ban chit cta cac chit phan
ung & nhiét ¢ giam, binh thuong hodc ting, vi du, trong khoang nhiét do tur -100°C
dén 190°C, bao gdm, vi du, tir xép xi -80°C dén xép xi 150°C, vi du, & nhiét d6 tir -
80°C dén -60°C, & nhiét do phong, & nhiét do tir -20°C dén 40°C hozic ¢ nhiét do hoi
lwu, trong ap sudt khong khi hodc trong mach kin, néu thich hop 14 trong ap suit,
va/hoic trong ap suét khi tro, vi dy, trong 4p suét khi argon hodc nito.

O tht ca cac giai doan ctia phan tmg, hdn hop cac chit ddng phan dugc tao ra co
thé dugc phan tach thanh cac chit ddng phan riéng 1, vi du, chit ddng phan khong ddi
quang hoic chit ddng phan déi anh, hodc thanh hdn hop bit ky duge mong mudn cia

cac chit ddng phan, vi du, cht triét quang hodc hdn hop ciia chit ddng phan khong dbi
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quang, vi dy, tuong tu vdi cac phuong phép dugc md ta trong “Céc budce cua quy trinh
b sung".

Céac dung mdi ma tir nhitng dung mdi nay 1a thich hop véi phan tng cu thé bét
ky co thé dugc chon bao gém cac dung moi dugce dé cédp cu thé hodc, vi dy, nuée, cac
este, nhu 1a cac alkonoat mach ngén hon alkyl mach nga"ln, vi du, etyl axetat, ete, nhu
1a ete béo, vi du, dietyl ete, hodc cac ete dang vong, vi du, tetrahydrofuran hodc dioxan,
cac hydrocacbon vong thom dang léng, nhu la benzen hodc toluen, ancol, nhu la
metanol, etanol hodc 1- hodc 2-propanol, cac nitril, nhur 13 axetonitril, cdc hydrocacbon
dugc halogen héa, nhu 1a metylen clorua hodc clorofom, cdc amit cla axit, nhu la
dimetylformamit hodc dimetyl axetamit, bazo, nhu 1a bazo di vong nito, vi du, pyridin
hodc N-metylpyrolidin-2-on, cac anhydrit ciia axit carboxylic, nhu 1a anhydrit ciia axit
alkanoic mach ngén, vi duy, anhydrit cua axetic, cac hydrocacbon mach vong, mach
thing hodc mach nhanh, nhu 13 xyclohexan, hexan hoic isopentan, metyxyclohexan,
hodc hén hop ctia cac dung moéi ndy, vi dy, dung dich chira nude, trr phi c6 quy dinh
khac trong su md ta cac quy trinh nay. Cac hdn hop dung médi nay cling c6 thé duoc sir
dung trong didu ché, vi du, bing k§ thuét sic ky hodc k§ thuat phan bd.

Céc hop chét, bao gdm mubi ctia chung, ciing c6 thé duoc thu & dang hydrat,
hodc ¢6 thé 1a tinh thé cia chung, vi du, bao gdm dung mdi duoc st dung dé két tinh

héa. Céac dang tinh thé khéac nhau c6 thé c6 mit.

Séang ché ciing @& cap dén cac dang tinh thé néu trén tir quy trinh nay trong d6
hop chit c6 thé thu duoc 1a hop chét trung gian & giai doan bét ky dugc st dung lam
nguyén li¢u ban diu va cac budc con lai clia quy trinh duogc thuc hién, hodc trong d6
nguyén liéu ban déu dugc tao ra trong cac diéu kién phan tng hodc dugc sir dung duéi
dang dan xudt, vi dy, & dang dugc bao vé hodc & dang mudi, hodc hop chét c6 thé thu
dugc bing quy trinh theo sang ché dugc tao ra trong cac didu kién ctia quy trinh nay va
tiép d6 dwoc xtr 1y tai chd.

T4t ca nguyén liéu ban dau, don vi cdu tric, chat phan tmg, axit, bazo, chét loai
nude, dung moi va chét xuc tac duoc st dung dé tdng hop hop chét theo sang ché co
ban thuong mai hodc c6 thé duge diéu ché bing cac phuong phéap tdng hop hitu co da
biét boi ngudi c6 hidu biét trung binh trong linh vuc nay (Houben-Weyl 4™ Ed. 1952,
Methods of Organic Synthesis, Thieme, Volume 21).
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Thong thudng, cac hop chit co cac cong thirc (I), (II), (III) hoic (IV) c6 thé

duogc diéu ché theo so dd dugc trinh bay sau day.

HO NHP!

trong d6 R', R%, R 1a nhu dwoc xac dinh theo diém 1 sau ddy va P! 12 nhom béo vé (vi

du, t-butoxycarbonyl).

Trong budc (2a), cadc phuong phap tiéu chuén cho phan g ghép cip Suzuki c6
thé duoc ap dung, nhu 1a st dung céc hop chét paladi (hodc niken) [vi du, Pd(PPh;),,
PdCl,y(dppf), Pd(OAc),/phosphin (vi dy, PPhs;, dppf, PCy;, P(tBu);, XPhos), Pd/C,
Pd,(dba);/ phosphin (vi du, PPhs, dppf, PCy;, P(tBu);, XPhos), Ni(COD),/phosphin
(hodc dppe, dppb, PCys3), Ni(dppf)Cl,], bazo (vi du, KF, CsF, K;PO4, NayCO3, K,CO;3,
Cs,COs, NaOH, KOH, NaO-#-bu, KO-z-bu), va (R*)n-PhB(OH), [hozc (R*)n-PhBF;K].

Trong budc (2b), cac phuong phép tiéu chudn dé alkyl héa axit carboxylic ¢6
thé duoc sir dung, nhu 13 st dung R-LG/bazo (trong d6 LG 1a nhém roi chuyén dugc
chon tir, nhung khong bi gidi han &, Cl, Br, I, OMs, OTs hodc OTY) (vi dy, K,CO;,
NaHCO;, Cs,CO;3 hodc K;PO,), thionyl clorua (hodc oxalyl clorua)/Rl-OH, DCC
(hoic EDCI)/DMAP/R'-OH, BOP/R'OK (hoiic R'ONa), (R'0),CHNMe,, CDI/DBU/
R'-OH trong d6 R' nhu dugc x4c dinh trong phén sau.

Trong budc (2¢), cac phuwong phép tiéu chuan @& loai bé nhém bao vé P' ¢6
thé dugc 4p dung, nhu 13 phwong phap phén cit dugc cam tng bang axit sir dung TFA
hoac HCI.
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Trong budce (2d), cac phuong phap tiéu chudn dé ghép cip amit c6 thé dugc
st dung dé gén axit 3-phosphonoproprionic, nhu 1, nhung khong bi gi6i han 8 HATU
hogc EDC/HOBL, khi ¢6 mat cta bazo, ching han nhu, nhung khéng bi gi6i han &
diisopropyletylamin.

Hon nita, sang ché con bao gdm cac bién thé clia quy trinh theo sang ché, trong
d6, san phim trung gian c6 thé thu duoc & giai doan bét ky ciia quy trinh nay duoc st
dung 1am nguyén liéu ban dau va cic budc tiép theo dugc thuc hién, hoic trong d6
nguyén liéu ban diu dugc tao ra tai chd trong céc diéu kién phan ung, hoic trong d6
cac thanh phan phan tmg dugc st dung 13 & dang mudi cia ching hoic cac thé dbi

quang tinh khiét quang.

Hop chét va cac hop chét trung gian theo séng ché ciing c6 thé duge chuyén
hoéa 14n nhau theo cac phuong phép néi chung 1a da biét ddi v6i ngudi c6 hiéu biét

trong linh vuc nay.

Theo mdt khia canh khac, séng ché d& xuit dugc phém chtra hgp chét theo
sang ché hoic mudi dugc dung ctia n6 va mdt hodc nhiéu chit mang dugc dung. Dugc
phdm theo sang ché co thé dugc bao ché cho céc dudng sir dung cu thé nhu 13 ding
qua dudng miéng, dung qua duong tiém, va dung qua duong truc trang v.v. Ngoai ra,
cac duge phim theo sang ché ¢ thé duge tao ra & dang rin (bao gbdm, khong co su
giéi han, vién nang, vién nén, vién nén tron, dang hat, dang bot hodc dang thudc dan),
hodc & dang 16ng (bao gbm, khong ¢ su gidi han, dung dich, huyén phu hodc nhil
tuong). Dugc phdm nay c6 thé 1a ddi tugng cho cac quy trinh xtr ly dugc phim thong
thuong nhu 14 khir tring va/hodic c¢6 thé chira cac chat hoa tan tro, chit pha lodng tro,
hodc chit dém tro thong thuong, cling nhu ta dugce, nhu 1 chét bao quan, chét 6n dinh,
chét thAm wét, chit tao nhii tuong va chit dém v.v.

Thong thudng, duoc phidm nay 1a vién nén hodc vién nang gelatin chita hoat
chit theo sang ché cung véi

a) chét pha lodng, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenloloza
va/hodc glyxin;

b) chit 1am tron, vi du, silic oxit, hoat thach, axit stearic, mudi magie hodc
canxi va/hodc polyetylenglycol ciia nd; ngodi ra con véi vién nén

c) chét két dinh, vi du, magie nhom silicat, hd tinh bét, gelatin, nhya tragacan,

metylxenluloza, natri carboxymetylxenloloza va/hoéc polyvinylpyrolidon; néu mudn
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d) chat gdy rd, vi duy, tinh bot, aga, axit alginic hodc mudi natri cia no, hoic hdn
hop gdy sui bot; va/hoac

e) chét hép thy, chit tao mau, huong li€u va chét tao ngot.

Vién nén c6 thé duoc bao phim hodc dugc bao tan trong ruft theo cac phuong
phép da biét trong linh vuc k§ thuat nay.

Ché phim thich hgp dé ding qua dudng miéng bao gém lugng c6 hiéu qua cua
hop chét theo sang ché & dang vién nén, vién ngdm, huyén phu chira nuéc hodc huyén
phu chtra dau, dang bot hodc dang hat phan tin dugc, nhii twong, vién nang cirng hoic
mém, hodc sird hodc cdn ngot. Cac ché phém duogc du dinh dé su dung qua duong
miéng dugc didu ché theo phuong phap da biét bat ky trong linh vuc k¥ thuat nay dé
bao ché dugc phém va céc ché phém nay co thé chira mot hodc nhidu chit dugc chon
tir nhém bao gdm chét tao ngot, chét tao huwrong, chit tao mau va chét bao quan dé
cung cép dang duoc phdm dep mét va d& ubng. Vién nén c6 thé chua hoat chét theo
sang ché tron 13n vai ta duge duge dung khdng doc thich hop dé bao ché vién nén. Céc
t4d duogc nay 13, vi du, cic chét pha lodng tro, nhu 1a canxi cacbonat, natri cacbonat,
lactoza, canxi phosphat hodc natri phosphat; chét tao hat va chit gay ra, vi du, tinh bot
ngo, hodc axit alginic; chét két dinh, vi du, tinh bot, gelatin hodc acaxia; va chat pha
lodng tro, vi du, magie stearat, axit stearic hodc bt talc. Vién nén nay khong duoc phu
hodc dugc phu biang cac k§ thuat da biét dé tri hoan su phén ra va sy hip thu trong dng
tiéu hoa va do do6, cung cip su hoat dong dugc duy tri trong khoang thoi gian dai hon.
Vi dy, chit tri hoan thdi gian nhu 1a glyxeryl monostearat hodc glyxeryl distearat c6
thé duoc st dung. Ché phdm dé sur dung qua dudng miéng c6 thé dugc trinh bay &
dang vién nang gelatin cting trong d6 hoat chét theo sang ché duoc tron véi chit hoa
tan rén tro, vi du, canxi cacbonat, canxi phosphat hodc kaolin, hodc & dang vién nang
gelatin mém, trong d6 hoat chét theo sang ché dugc tron v4i moi trudong nude hodc
mdi truong dau, vi du, dau dau phong, parafin dang 16ng hoic déu oliu.

Céc ché phim c6 thé tiém cu thé 12 dung dich hogc huyén phi chtra nuéc déng
truong, va dang thudc dan dugc bao ché cach thuan 16i tir nhil tuong hogc huyén phu
chira m&. Céc ché phém dd néu co thé duogc khi trung va’hodc chira céac ta dugce, nhu
1a chét bao quan, chit 6n dinh, chit thAm w6t hodc chét tao nhii tuong, cac dung dich
chét didu khién, cac mudi dé didu hoa ap suét thAm thiu va/hodc chét dém. Ngoai ra,

céc ch€ phdm nay c6 the con chira céc chat ding trong diéu tri c¢6 gié tri. C4c ché pham
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da néu duge didu ché theo cac phuong phép twong ung 1a trdn, tao hat hodc phi thong
thuong, va chtra khoang 0,1-75%, hodc chita khoang 1-50%, hoat chat theo sang ché.

Ché pham thich hop st dung qua da chira lugng c6 hiéu qua ciia hop chét theo
sang ché voéi chit mang thich hop. Chét mang thich hgp @ véan chuyén qua da chira
cac dung moi dugc dung cd thé hép thu duoc dé hd tro duge phém di qua da cua vat
chd. Vi du, cic thiét bj dung qua da & dang bing chira phan phia sau, phin chira dung
hop chét theo sang ché tity y véi chat mang, tlly y v6i hang rao kiém soat dé vp hop
chét theo sang ché qua da cua vat chu & toc do da duoc xac dinh truéce va duge kiém
sodt trong khoang thoi gian dugc kéo dai, va c6 nghia 1a d& bao dam thiét bj nay gin
véi da cua vt chu.

Ché phém thich hop dé su dung trén bé mat, vi dy, v6i da va mét, bao gém
cac ché phdm dang dung dich, huyén phi, thubc md, kem, gel chtra nu6e hodc ché
phém dang xit dugc, vi du, vin chuyén béng sol khi hodc van chuyén tuong tu. Cac hé
théng van chuyén trén bé mit nay cu thé 1a thich hop dé sur dung bén ngoai da, vi du,
dé diu tri bénh ung thu da, vi du, tdc dung phong bénh trong kem, dang dung dich
chtra nuéce, dang xit chdng néng va cac ché phdm tuong tu. Vi thé, cac ché phim nay
cu thé 14 thich hop dé dung tai chd, bao gdm m§ phdm, céc ché pham duoc biét ro
trong linh vyc k¥ thuét nay. Céc ché pham nay c6 thé chira chit hoa tan, chét én dinh,
chét ting cudng tinh truong, chit dém va chét bao quan.

Nhu duoc ding trong ban mo ta, st dung tai chd cling c¢6 thé bao gdm sir
dung bing cach hit hodc st dung trong miii. Ché phdm nay c6 thé dugc phan phbi
thuén tién & dang bot kho (c6 thé 1a dang riéng 1€, dang hdn hop, vi du, tron khd véi
lactoza, hodc ché phim dang hat thanh phan duoc tron, vi dy, véi phospholipit) tir ché
pham hit dang bdt kho hodc tir ché phdm xit sol khi tir binh chira, bom, binh xit, binh
phun hozc ng phun diéu 4p, bao gbm hoic khong bao gbm viée st dung bd phan ddy
thich hop.

Hon nita, séng ché con d& xuét cac duge phim va cac dang liéu ding dang khan
chira hop chit theo sang ché 1am thanh phan hoat tinh, do nudc c6 thé tdng cuong su
phén hiy ctia cdc hop chét cu thé.

Céc duge phdm va cac dang liéu ding dang khan theo sang ché c6 thé dugc bao
ché st dung cac thanh phin chira d6 4m thip hogic & dang khan va trong cac diéu kién

do 4m thép hodc ty 1€ hoi nudc thép. Duoc phém dang khan c6 thé dugc bao ché va
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bao quan sao cho ban chit khan ctia n6 dwgc duy tri. Do d6, cac ché phim dang khan
dugc dong géi bang cach sir dung cac nguyén liéu da biét d& ngin chan sy tiép xtc véi
nude sao cho céc ché phidm nay co thé duge bao gém trong céc kit thanh pham thich
hop. Vi du vé bao goi thich hop bao gdm, nhung khong bi gidi han &, dang phéi kim
loai, dang nhua, vt dé chira don vi lidu (vi du, dang 6ng), tai dang vi rdng, va ti dang

dai dugc han kin.

Ngoai ra sang ché con dé xuit duoc phidm va céc dang lidu Iugng chira mot
hodc nhiéu chét 1am giam tbc d6 ma khi hop chét theo sang ché 1am hoat chit s& bi
phan hity. Cac chét nay dugc dé cap trong ban mé ta 1a "chét n dinh” bao gbm, nhung
khong chi gidi han &, chét chéng oxy hoa nhu 1a axit ascorbic, d¢m pH, hodc dém
mudi, ...

Céc hop chit c6 cong thirc bat ky trong s cac céhg thac (I) dén (IV), hodc
mudi dugc dung cua nd, & dang ty do hodc & dang mudi dugc dung, tao ra cac tinh
chit dugc 1y c6 gia tri, vi du, céc tinh chét diéu bién endopeptidaza trung tinh, vi duy,
nhu dugce chi ra trong cc thit nghiém in vitro va in vivo nhu dugc trinh bay trong céc

phan tiép theo va vi thé, dugc chi dinh dé didu tri bénh.

Hop chét theo sang ché hodc mubi duge dung ciia no, c6 thé 1a hitu ich trong
diéu tri mot trong céc chi thi bénh dwoc chon tir chiing ting huyét ap, ching ting
huyét 4p phdi, ching ting huyét ap dong mach phdi, chimg ting huyét ap tam thu don
doc, ching ting huyét ap khang tri, bénh mach méu ngoai vi, ching suy tim, ching
suy tim xung huyét, ching phi dai tAm thét trai, ching dau thét nguc, bénh suy giam
chirc nang thén (do dai thao dudng hodc khong do dai thao duong), suy than (bao gdm
ching gitt mudi va phit né), bénh than do dai thdo dudng, bénh than khong do dai théo
duong, bénh than do thube can quang, hdi chirng than hu, viém cau than, bénh xo ciing
biéu bi, bénh xo cung clu thén, bénh thén nguyén phét do protein niéu, ching ting
huyét ap mach mau thén, bénh vong mac do dai thdo dudng va bénh than giai doan
cudi (ESRD), chirng rdi loan chirc ning ndi mo, chimg réi loan chirc nang tdm truong,
bénh phi dai co tim, bénh co tim do d4i thdo dudng, ching rdi loan nhip tim tdm thét
va r6i loan nhip tim trén tAm thét, ching rung tdm nhi (AF), ching xo hda tim, ching
cudng dong nhi, ching tai cdu tric mach méu gdy hai, chimg én dinh méang bam,
chung nhdi mau co tim (MI), chiung xo héa than, bénh than da nang (PKD), suy thin

(bao gdbm chimg gitt mudi va phu né), chimg phii né theo chu ky, bénh Meniére, hoi
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ching cuodng aldosteron (nguyén phat va thir phét), ching cudng canxi niéu, bénh cb
treéng, bénh ting nhan ép, rbi loan kinh nguyét, sinh non, chiing tién san giét, bénh
lac ndi mac tir cung, va céc rdi loan sinh san (ddc biét 1a chung v6 sinh & ca nam va ni,
hoi chimg budng trimg da nang, su thit bai trong lam t5), bénh hen, chimg ngung thd
khi ngd, ching viém, bénh bach cau, hoi ching dau, ching dong kinh, cac rbi loan
tinh cdm nhu 1 ching trdm cam va tinh trang loan tdm than nhu 12 mét tri nhé va
chiing 14n do tudi gia, béo phi va cac rdi loan vé tiéu héa (dic biét 14 chung ti€u chay
va hdi chitng ruot kich thich), sy lanh vét thuong (dac biét 1a vét thuong do dai thao
dudng va vét 1oét tinh mach va loét diém ty), séc nhidm trung, réi loan chuc ndng bai
tiét axit & da days, chirng cudng renin trong mau, ching xo nang, ching tai hep hé
mach, dai thao dudng typ 2, hdi chitng chuyén héa, cic bién chiung do dai thao duong,
chimg xo vita dong mach, va réi loan chtrc ning tinh duc & nam va nit. Vi thé, theo
mot phuong 4n khéc, sang ché d& xuét viéc sir dung hop chit c6 cong thirc bit ky trong
sb cac cong thire I-IV, hodc mubi duge dung cta né. Theo phuong 4n khac, viéc didu
tri bénh nay dugc chon tir bénh lién quan dén hoat tinh cua endopeptidaza trung tinh.
Theo mét phuong an khéc, bénh nay duogc chon tir danh sich dd néu, thich hop 1a
chimg tang huyét ap, ching ting huyét ap phdi, chimg ting huyét 4p dong mach phéi,
chiing ting huyét 4p tdm thu don doc, chiing ting huyét 4p khang tri, bénh mach mau
ngoai vi, ching suy tim, chitng suy tim xung huyét, chimg phi dai tim that trai, ching
dau thit nguc, bénh suy giam chtrc ning than, suy than (bao gdm chimg giit mudi va
phu né), bénh than do dai thdo duong, bénh than khong do dai thdo dudng, bénh than
do thudc can quang, dai thdo dudng typ 2, va cac bién chimg do dai thdo dudng va
thich hop nhét 13 céc rdi loan tim mach, nhu 1a ching ting huyét ap, bénh suy giam
chie ning than bao gém ching phi né va ching suy tim xung huyét. Vi thé, theo mot
phuong 4n khac, sdng ché dé xuit hop chét dé si dung trong li¢u phap, nh¢ d6 cac hop
chit ¢6 cong thirc bét ky trong s6 cac cong thire I-IV, hodc mudi duge dung cta no,
trong diéu tri bénh. Theo phuong an khéc, liéu phap ndy dugce chon tir bénh c6 thé
dugc xtr Iy bang céch trc ché hoat tinh cta hoat tinh ctia endopeptidaza trung tinh.
Theo mot phuong an khéc, sang ché d& xuét hop chét sir dung cho phuong phép
diéu tri bénh ma bénh nay lién quan dén hoat tinh cia endopeptidaza trung tinh bao
gdm dung luong c6 hidu qua didu tri bénh cta hop chét c6 cong thirc bét ky trong sb

céc cong thirc I-IV, hoic mubi duoc dung cia né. Theo phuong an khéc, bénh nay
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duge chon tir danh sach duoc liét ké trude d6, thich hop 1a ching ting huyét ap, ching
tang huyét ap phdi, chimg ting huyét 4p dong mach phdi, chimg ting huyét ap tdm thu
don doc, ching ting huyét 4p khang tri, bénh mach méu ngoai vi, chimg suy tim,
chtng suy tim xung huyét, chimg phi dai tim thét trai, chimg dau thit ngyuc, bénh suy
giam chirc ning than, suy than (bao gdm chirng gitt mudi va phii né), bénh than do dai
thao duong, bénh than khong do dai thdo duong, bénh than do thubc can quang, dai
thao dudng typ 2, va cic bién ching do dai thio dudng va thich hop nhit 1a cac rdi
loan tim mach, nhu 13 ching ting huyét 4p, bénh suy giam chirc ning than bao gdm

chimng phii né va chimg suy tim xung huyét.

Duoc phiam hodc ché phdm dugc theo séang ché c6 thé 13 & dang lidu dung don
vi chira khoang 1-1000mg thanh phan hoat tinh vé&i d6i twong khoang 50-70kg, hodic
khoang 1-500mg hodc khoang 1-250mg hodc khodng 1-150mg hodc khoang 0,5-
100mg, hodc khoang 1-50mg thanh phin hoat tinh. Liéu ding c6 hiéu qua diéu tri
bénh cia hgp chit theo sang ché, dugce phadm, hoic ché phim duoc chira n6, phu thude
vao loai cua dbi tugng, trong lugng co thé, tudi va tinh trang c4 nhan cu thé, loai bénh
hodc rbi loan va do nghiém trong ctia bénh hodc r6i loan cén dugc diéu tri. Chuyén
vién y té, bac si 1am sang hoic bac si thil y ¢6 hiéu biét trung binh ¢6 thé nhanh chéng
xéc dinh duge lwgng ¢ hiu qua ctia mdi thanh phin trong sb cac thanh phan hoat tinh

can thiét dé ngan ngtra, di€u tri hodc rc ché tién trinh ctia bénh hoac ro6i loan néu trén.

Céc tinh chat lidu ding dugc @& cap trude d6 co thé chimg minh dugce bang cac
thir nghi€ém in vitro va in vivo st dung cdc dong vat c6 va uu thé, vi du, chudt, chudt
bach, chd, khi hodc md, co quan c6 14p va céc thanh phém cua chung. Hop chét theo
séng ché c6 thé dugc ap dung in vitro & dang dung dich, vi dy, dung dich chira nudc,
va in vivo c6 thé 1a ding qua duong rudt, ding qua dudng tiém, cu thé 13 tiém tinh
mach, vi du, dung dich huyén phu hodc dung dich nudc. Khoang liéu in vitro c6 thé
nim trong khoang 10~ ndng d6 mol dén 10”° ndng d6 mol. Luogng c6 hidu qua diéu tri
in vivo ¢6 thé thay ddi phu thudc vao dudng st dung, trong khoang 0,1-500mg/kg,
hodc trong khoang 1-100mg/kg.

Hoat tinh ciia hop chét theo sang ché c6 thé duoc danh gia bang cac phuong
phap in vitro va in vivo sau va/hodc bing cac phwong phap in vitro va in vivo da dugce
mo ta rat rd trong linh vuc nay. Tham khdo tai li€u ciua Doering K, Mederg,

Hinnenberger M, Woelcke J, Mayr LM, Hassiepen U, (2009) “A fluorescence
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lifetime-bazod assay for protease inhibitor profiling on human kallikrein 7, Biomol
Screen, Jan; 14(1):1-9.

Cu thé 13, su trc ché endopeptidaza trung tinh cua ngudi tai td hop in vitro c6

thé duogc xac dinh nhu sau:

Endopeptidaza trung tinh ctia ngudi tai t6 hop (dwge biéu hién trong cac té bao
clia con trung va dugce tinh sach bang cach str dung cac phuong phép tiéu chuén, ndng
do cubi 1a 7pM) duoc i trude véi cac hop chét thir nghiém & cac ndng d6 khac nhau
trong thoi gian 1 gi¢ & nhiét dd phong trong dung dich dém natri phosphat c6 ndng do
1a 10mM c6 d pH 1a 7.4, chira NaCl c6 ndng d5 1a 150mM NaCl va CHAPS c6 ndng
d6 12 0,05 % (khdi lwgng/thé tich). Phan tng c6 xuc tac enzym ndy dugc bit dau bang
su bd sung thém peptit co chit tbng hop nhan tao Cys(PT14)-Arg-Arg-Leu-Trp-OH
dén ndng do cubi 1a 0,7uM. Sy thity phan co chét dn dén sy ting thoi gian tn tai tin
hiéu huynh quang (Fluorescence Lifetime-FLT) cia PT14 dugc do bﬁng thiét bi doc
FLT nhu dugc mo ta bdi Doering et al. (2009) nhu dugc tham chiéu truée dé. Tac
dong cua hop chat theo sang ché 1én hoat tinh xtc tac cla enzym dugc xac dinh sau
khi 0 trong thoi gian 1 gio (t = 60 phut) ¢ nhiét d§ phong. Cac gia tri ICs, twong tng
v6i ndng do ctia chét we ché theo sang ché tao ra sy giam 1a 50% cuia cac gia tri FLT
do dugc khi khong c6 mit chét e ché, duoc tinh toan tir db thi gitta phan trim Gc ché
v6i ndng d6 chét e ché bang cach sir dung phin mém phan tich sw hdi quy khéng
tuyén tinh.

St dung thir nghiém kiém tra (nhu dwgc md ta trén ddy), hop chét theo sang ché
da biéu hién tiém lyc trc ché theo nhu bang 1, dugc trinh bay sau day.
Bang 1 Hoat dong trc ché cuia cac hop chét theo sang ché

Hop chét: Vi du # ICs, (nM) NEP ctia ngudi
Vidu2 0,11

Céc hoat tinh diéu tri bénh vung ngoai vi va vung CNS c6 lién quan cua cac
chat rc ché NEP dugc xem xét trong hai m6 hinh dong vét khong phai 13 14m sang.
Céc hop chét hodic chit din thudc cia chung dugc st dung qua duong miéng cho
chudt thir nghiém & trang théi tinh tédo, va c6 thé 1a su ting ndng do peptit AB(1-40)

trong dich ndo tiy (cerebrospinal fluid-CSF; “md hinh AB”) hodc sy ting ndéng do co
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chit ctia NEP trong huyét tuong, peptit kich thich bai tiét natri-niéu tir tim nhi (ANP;
“md hinh sy ting tiém Iuc cia ANP”) da duoc x4c dinh. Vi thé, cac chat tc ché NEP
ma khong tao ra hodc tao ra sy gia ting rat it ndng d6 AP trong CSF & su ting ANP
huyét twong da biét c6 thé 1a c6 loi hon so v6i cac chét (e ché khéi ngudn cho su gia

tang dang ké ndng do Ap.

Téac gia sang che da dang gia tinh higu luc va céc tac dong ngoai vi ciia cac chat

rc ché NEP béng cach sir dung mo hinh sy ting tiém luc cia ANP dugc mo ta nhu sau

M0 hinh su ting tiém luc cia ANP

Céc peptit kich thich bai tiét natri-niéu bi loai b6 khoi co thé qua hai con duong
chinh: 1) gén két v6i cac thu thé thanh thai peptit kich thich bai tiét natri-niéu, sau d6
1a sy nhap bao va sy thiy phén tai lyzosom va 2) sy thily phan bing metaloproteaza
kém gin két voi mang té bao phan cit NEP, di duogc xac dinh trong nhiéu loai mé nhu
la thén, phéi, rudt, ndo, va cac bach cau trung tinh (Maack T (2006) The broad
homeostatic role of natriuretic peptides. Arq Bras Endocrinol Metab; 50:198-207;
Okolicany J, McEnroe GA, Koh GY, et al (1992) Clearance receptor and neutral
endopeptidase-mediated metabolism of atrial natriuretic factor. Am J Physiol;
263:F546-53.). Trong cac dong vat khée manh, cac thu thé thanh thai chiém wu thé
trong viéc phan hlly céc peptit kich thich bai tiét natri-niéu (theo Maack 2006, duoc
tham chiéu trudc d6). Ngugc lai, trong cac tinh trang ma céc thy thé thanh thai bi bdo
hoa béi mirc d6 tudn hoan cao cia cac peptit kich thich bai tiét natri-niéu (vi duy, chting
suy tim xung huyét), vai tro cia NEP trong viéc bat hoat cac peptit kich thich bai tiét
natri-niéu c6 y nghia séng con (theo Maack 2006 dwoc tham chiéu trude do,

Okolicany, et al 1992 dugc tham chiéu truée do).

Khao sét sau d6 da duoc thuc hién dé xem xét céc tac dong ngoai vi clia cac
chat trc ché NEP. Bang cach truyén ANP ngoai sinh d& bao hoa thu thé thanh thai, cac
tac dong chuyén hoa ANP cua NEP da dugc lam rd trong cac chudt thir nghiém & trang
thai tinh tdo khée manh (Gu, Jessie et al. (2010), “Pharmacokinetics and
pharmacodynamics of LCZ696, a novel dual-acting angiotensin receptor-neprilysin
inhibitor (ARNi)”, Journal of Clinical Pharmacology , 50(4), 401-414; , Okolicany, et
al 1992 referenced supra, Trapani AJ, Beil ME, Bruseo CW, et al (2004) CGS 35601
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and its orally active prodrug CGS 37808 as triple inhibitors of endothelin-converting
enzyme-1, neutral endopeptidase 24.11, and angiotensin-converting enzyme. J
Cardiovasc Pharmacol; 44(Suppl 1):S211-5.). Vi thé, tiém luc cia ANP huyét tuong
da dugc sir dung nhu mot chi s ctia quy mo va thoi gian (rc ché NEP ngoai vi bing

cac hop chét duoc ding qua dudng miéng.

Chuét thir nghiém Wistar Han (WH) duc, truéng thanh (trong luong co thé:
483+58g, gia tri trung binh+SD; tudi: 9-10,5 thang) dugc mua cta hang Charles River
Labs. Chiing dugc nudi theo chu ky 12 gi sang/ti (thoi gian sang: 6 gid sang dén 6
gi®r t6i) & cac diém nhiét do va do 4m twong ddi cai dat twong Gng 13 72°F va 55%.
Chudt thtr nghiém duge cung cip thirc n thong dung (hang Harlan Teklad 8604) va
nudc thoai mai ngoai trir khoang thoi gian nhin d6i truéc va trong sudt thi nghiém.
Trong trudng hop nay, budi tdi trude thi nghiém (khoang 5 gidr chiéu) hai vién trong s6
thirc an ctia chudt thit nghiém da bi mang di. Vao budi sang ngay lam thi nghiém,
luong thirc &n con lai bat ky bi mang di. Tuy nhién, trong hdu hét cac trudong hop, ca
hai vién thtrc &n nay bi tiéu thy qua dém. Thirc in dugc mang trd lai khi thi nghiém két

thuc.

Chudt thi nghiém dugc dit may moéc vao bang phau thuit gdm cac éng thong dé
thu miu mau dong mach va ding ANP trong tinh mach (i.v.). Gay mé chudt thi
nghiém va gitr ¢6 dinh trén mit phing phau thuat gdy mé bing isofluran (2% trong 100%
oxy). St dung chét 1am tron cho mét dé phong ngtra sy kich ung gidc mac. Str dung
Meloxicam (0,2mg/kg s.c.) @ giam dau. Khi cén thiét phai quan 1y su dau dén, mii
tiém meloxicam thir hai ¢6 thé dugc st dung vao ngdy ddu tién sau phiu thuat. Liéu
khang sinh penixilin G (50,000U/kg i.m.) cling dwoc sir dung trudc phau thuat d& ngan

ngira st Xdm nhiém.

Trong céc diéu kién phiu thuat vo khuén, phén tach dong mach va tinh mach
dui, chén cic dng théng. Cac dng thong bao gdm 6ng Tygon (PVC) Microbore dai
khoang 55c¢m (0,020”, 0,060” O.D.) néi xyclohexanon véi éng polyuretan dai 4,5cm
(0,012 L.D., 0,025” O.D., Micro-Renathane loai MRE-025, Braintree Scientific, Inc.,
Braintree, MA). Céc 6ng théng nay duoc ludn dudi da va vi tri thong ra bén ngoai &
viing nguc/bung gitta mit lung. Cac éng thong chay qua qua hé théng day/khép xoay ¢
neo giit ndm dudi da cho phép cac dong vat thi nghiém di chuyén khéng bi gi6i han

trong 16ng Plexiglas chuyén dung vé6i san cimg dugc duc 15. Bom rtra céc 6ng thong
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bing nudc mubi ndng d6 0,9% vo khudn va duge cb dinh bing 200U/ml heparin trong

nudc muodi néng dd 0,9% vo khuan sau khi phau thuat hoan thanh.

Chuot thi nghiém dugc hdi phuc trong it nhét 1a mot tudn trudce khi duge nghién
ctu trong khi tinh tdo va khong bi kiém soat. Truyén trong tinh mach (tbc do
450ng/kg/phut) ANP cta chudt (ANP (1-28), Product #14-5-41, hang American Peptit
Company, Inc., Sunnyvale, CA) cho chuft thir nghiém. Sau thoi gian 1 gid truyén
ANP, chu6t thir nghiém duoc didu trj voi Iml/kg chét dan thubc (metylxenluloza néng
d6 0,5% + Tween 80 ndng dd 0,1%) hoic lidu lvong da dugc chon chét trc ché NEP
bang cach dung cu qua dudng miéng (oral gavage). Viéc truyén ANP duogc tiép tuc
trong khoang thdi gian 8 gior nita. Cac miu méau dong mach (0,20ml) duge rat ra tir cac
6ng thong & dong mach dui & nhiéu thoi diém (duong co sé hodc thoi didm 0 gid, 0,25
gio, 0,5 gio, 1 giv, 2 giv, 4 gio, 6 gid, va 8 gid) vao cac éng thu miu chira 0,004ml
dung dich hdn hop chit trc ché proteaza (Protease Inhibitor-PI)/EDTA. Ly tdm céc
mau mau & nhiét do 4°C va téc d6 20K g dé phan tach huyét twong. Chia nhé miu
huyét va gitt déng (-70°C) cho cac phan tich ANP huyét twong va ndng d hop chét

sau nay.

Dung dich hdn hop dé thu mau chua serin quang phd rong va cac PI xystein va
EDTA. Su két hop nay da duoc xac dinh (trong c4c thi nghiém thém chuén cia ANP
in vitro trong mau toan phan) dé ngin chin sy mit ANP trong huyét twong thu dugc

khi dugc U & nhiét o 37°C. N6 cling c6 vai trd chéng dong mau.

Céc thanh phan sau dugc sir dung dé chuén bj dung dich hdn hgp EDTA/PI:

1. Céc vién nén hdn hgp PI hoan toan khong chira EDTA (héng Roche
Catalog #11 873 580 001)

2. K3EDTA tir cic 6ng thu mau Vacutainer (M4 san phim #366450; nép day
thong thudng mau hoa oai hwong; ~Thé tich mau rat ra: 7mL; Dung dich b6 sung:
dung dich chita K3EDTA néng do 1a 15%, 0,081mL, 12,15 mg)

Dung dich hdn hop nay dwge chuin bi nhu sau:
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1. Hoa tan 2 vién nén PI nguyén ven vé kich thirc trong 0,94ml nudc
Millipore (thé tich cubi 14 1,0ml = dung dich ¢6 ndng do 14 100X). Cac vién nén s& tan

trong khoang 1 phut bing cach trén xo4y (vortex).

2. B6 sung 1,0ml EDTA vao dung dich PI néi trén. Tron xody dé tron k.
Dung dich thu dugc phai trong.

3. Chia hdn hgp néu trén thanh cic phin nhé va giit dong lanh & nhiét d6 -70°
C (c6 d0 bén trong it nhit 1a 12 tudn khi duoc giit dong lanh).

Vao ngay tién hanh thi nghiém, mét éng dung dich hdn hop PI/EDTA duogc lam
rd dong va giit trén da dé st dung trong subt thi nghiém. Ciing vy, cac 6ng thu miu
mau chtra dung dich hdn hop nay dugc gitt trén d4 cho dén thoi diém thu miu mau dé

tranh su hu hai PI.

Néng do ANP huyét tuong dugce do béng kit thir nghiém mién dich thuong mai
(Kit EIA ctia cac yéu té (1-28) (cta ngudi) kich thich bai tiét natri-ni¢u tir tdm nhi, S-
1131; Peninsula Laboratories, Inc., San Carlos, CA). Mau huyét trong dong lanh dugc
lam rd dong trén d4 va pha lodng 10pul huyét twong nay theo ty 18 1:10 trong dung dich
dém thtr nghiém ndng d6 1x dugc cung cip kém theo bo kit. Sau do, 10pl miu da pha
loang dugc thi nghiém. Lam theo cac huéng din ctia nha san xuét cho tién trinh thi
nghiém (téng thé tich/giéng dugc md rong thanh 50pl véi dung dich dém thir nghiém
ndng d6 1x). Khoang tuyén tinh cia cac duong chuén da duge si dung dé ngoai suy
ndng d6 ANP ciia cac mAu néu trén ndm trong khoang 8pg/giéng dén 500pg/giéng.

Céc gid tri ICs cho dudng chuén 14 24,5 + 3,6pg/giéng (gi4 trj trung binh+SD).

Céc tac dong cua cac chét tc ché NEP CNS dugc danh gid trong mdt mod hinh
chudt thir nghiém khac (“md hinh AB”). Trong nghién ctru nay, cé4c tic gia sang ché da
do ndéng dd AP trong dich ndo tiy (CSF) 1am chét chi thi nhay véi ndng do AP cua
CNS (theo Kwasi G. Mawuenyega, 2010, Science, Vol 330, 1774)).

Mb hinh Ap:

Céc thi nghiém dugc thyc hi¢n trén chu¢t WH, duc, méi trudng thanh, chua st

dung loai thubc nio mua cua hang Charles River Labs (trong luwgng co thé: 495+53g,
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gia tri trung binh £ SD; tudi: 8,5-12 thadng) dugc nudi va cho an nhu da néu. Chudt thi
nghiém nghiém dwgc diéu trj qua dudong miéng xubng duong da day bang 1ml/kg chét
dan thudc (metylxenluloza ndng d6 0,5% + Tween 80 ndng dd 0,1%) hoic lidu luong
da dugc chon chat e ché NEP trong khoang thoi gian tlr 7:30 sang dén 10:00 sang.
Nim gio sau d6, chudt thir nghiém duge gdy mé bang isofluran, phiu thuat mé khoang
bung dugc thyc hién, miu mau dong mach chi bung da dugce thu lai trong EDTA. Ly
tAm cdc mAu mau & nhiét do 4°C va 20K g dé phén tach huyét twong. Chia mau huyét
tuong thanh céc phan va gitt déng (-70°C) cho céc phan tich ndng do hop chit trong
huyét twong sau nay. Sau khi rut can mau ciia chudt thir nghiém, phan da va co phu 1én
phén chira dich ndo tiy duoc loai bd. Thu miu CSF béng cach choc dau miii kim truc
tiép qua mang cimg ndo 16 ra vao trong bé chira dich ndo tiy. Mau CSF duoc chuyén
vao cac éng c6 d6 bam dinh thip duoc lam lanh truée (dat trén da) (cac éng Protein
LoBind, 1,5ml, M4 san phdm No. 022431081, Eppendorf) sir dung céc dau tip pipet c6
do bam dinh thdp (VWR Catalog #37001-164) cang nhanh cang tot dé giam thiéu su
dong tu va bam dinh AP 1én ¢6 cdng cu ndy. Lam dong lanh cac miu CSF (-70° C) dé

cho céc phan tich AP sau do.

Dinh lugng AP40 trong CSF bang cach st dung bd Kit siéu nhay véi AB40
(4G8) clia nguoi/chudt da diy 96 giéng (K110FTE-2) hiang MesoScale Discovery
(MSD, Gaithersburg, MD).

Thtr nghiém nay dugc thuc hién theo cac hudng dan cta nha san xuét ngoai trur
viéc chuin bj mau va dwong chudn. Phin da chia nhé 10ul cia mdi miu CSF duge
tron véi 190pl dung dich BSA ndng d6 1%/Tris ndng d6 1X (“Dung dich ¢ dinh miu
A” tir b kit) thanh dung dich pha lodng CSF ty 1& 1:20. Peptit AB1-40 tdng hop nhén
tao (tir bo kit) dugc pha loang theo dai néng d6 lién tuc trong dung dich BSA ndng do
1%/Tris ndng d6 1X dé thu cac diém chuin tir 10,000pg/ml-10pg/ml cho duong chuin

gom 8 dieém.

Céc dia peptit AB40 MSD MULTI-SPOT tir b kit dugc u trong thoi gian 1 gid
sau khi bd sung bang pipet véi 150ul/giéng dung dich BSA ndng d6 1%/Tris ndng do
1X. Rira dia nay 3 1an bang 400pl dung dich dém rira Tris ndng do 1X (tir bo kit) sir
dung thiét bi rra dia tw dong EL406 BioTek (Winooski, VT). V&i cac miu chuén va
mau CSF thr nghiém dwgc 25uL dung dich chira khang thé phat hién SULFO-TAG
4G8 ndng dd 1X/“Dung dich cb dinh miu G” ndng d6 1X/ BSA ndng d9 1%/Tris ndng
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do 1X (“dung dich khang thé phat hién” tir bo kit) bd sung bang pipet vao trong dia
thir nghiém. Céc mau CSF thir nghiém va mau chuin duge bd sung 25ul/giéng bing
pipet vao céc dia thit nghiém sau khi bd sung dung dich khang thé phat hién. U cac dia
nay trong thoi gian 2 gid va rira 3 14n bang 400ul dung dich dém rira Tris ndéng d6 1X
str dung thiét bj rira dia ty dong EL406. BS sung bing pipet “dém doc T (tr bd kit),
150ul ndéng d6 1X/giéng vao dia thi nghiém. Céc dia MSD nay dugc doc ngay lap tirc
trén céac thiét bi doc Imager 6000 SECTOR MSD.

Mau chuén dugc thir nghiém 13p lai ba l4n. Cac miu thir nghi€ém dugc thi
nghiém l3p lai hai 1in. Viéc xay dung dudng cong, cac phép tinh toan hdi quy, % phuc
hoi, va sir ndi suy céc ndng d6 mau thir nghiém dugc thuc hién bang cach sir dung
phan mém céng cu phan tich dit liéu MSD DISCOVERY WORKBENCH ban 3.0. Tin
hiéu tao ra bﬁng cac mau chudn dugc danh diu 1én @b thi va dung dd thi s dung
phuong phép dung dd thi duong cong lién quan dén bén tham sb tuy chon v4i ham
trong sb 1/y*. Céc ndéng do ciia miu thir nghiém pg/ml dugc ndi suy tir dd thi dudng
cong néu trén. Giéi han duéi cia dinh lugng tht nghiém (Lower Limit Of
Quantification - LLOQ) la 10pg/ml va giéi han trén ciia dinh lugng thit nghiém (Upper
Limit Of Quantification - ULOQ) 14 10,000pg/ml. Pinh nghia ciia LLOQ va ULOQ
1a %phuc hdi + 20% va CV<20%. Cac ndng d6 pg/ml ciia mu thir nghiém dugc

chuyén thanhpmol/ml dya trén khéi lugng phan tir 1a 4329,8g/mol.

Nbng d6 hop chét trong huyét twong

Phuong phép LC-mS/MS di dugc sir dung dé phat hién cac cht Gc ché NEP
(tién dugc chit trong vi du 1 theo sang ché va dugc phém c6 hoat tinh ctia n6: Vi du 2
theo sang ché, vi du 1-2 (W02010/136493) va duoc phém c6 hoat tinh cta né: Vi du
11-1(W02010/136493), vi du 1-17 (W02010/136493) va dugc phdm c6 hoat tinh cia
no: Vi du 11-39 (WO02010/136493) trong huyét twong. Phén phén udc (25ul) cua
huyét tuong chuft duge xur ly véi hop chét trong vi du 1 theo séng ché, vi du 1-2
(W02010/136493), hodc vi du 1-17 (WO2010/136493), 1a ddi twgng cho sy ngung két
protein biang 150ul axetonitril chira 100ng/ml dung dich ndi can bang (glyburua). Cac
mau thir nghiém nay dwgc tron nhanh bing vortex va ly tAm & t6c do 40000 vong/phut

trong thoi gian 10 phut. Sau d6, chuyén dich ndi (125p1) sang dia 96 giéng 1ml, sau do,
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b6 sung 50ul nude. Sy phén tich nay dugc thuc hién biang cac sir dung su phan tach

HPLC kém theo su phat hién do quang kh khéi lugng.

Bom HPLC kénh d6i LC-20AC Shimadzu véi thiét bi tu nap mau SIL-20AC
(Shimadzu Corporation, Kyoto, Nhat Ban) da dugc sir dung cho moi budc phan tach
LC. Su phan tach sic ky d6 chét phéan tich thu dugc trén cot C18 ACE® C18
(MacMod, Chadds Ford, PA) (Bum, 2,1x30mm) ttr MAC-mOD Analytical, Inc.
(Chadds Ford, PA), két hgp véi céc diéu kién gradien nhanh va céc pha dong A (nudc
chira axit formic néng d6 0,1%) nhanh va pha dong B (axetonitril chtra axit formic
néng do 0,1%) nhanh. Str dung thiét bi khéi phé tam tor cuc (MS/MS) dugc trang bi
mit tiép xtic Phun Ion Turbo (Sciex API4000; Applied Biosystems, Framingham, MA)
dé phét hién. Thiét bi nay dugc van hanh trong ché do giam sat da phan tng (Multiple
Reaction Monitoring - mRM) ion dm (Negative-Neg) hodc duong (Positive-Pos) sit
dung nito [am khi va cham. Cac su chuyén trang thai MRM sau clia ca tién duogc chét
va duge phdm c6 hoat tinh déu dugc gidm sat: m/z 613,28 — 425,12 vi du 1 theo séng
ché (Neg); m/z 442,33 — 133,89 vi du 2 theo the sang ché (Neg); m/z 418,42 —
231,12 vi du 1-2 (WO2010/136493) (Pos); m/z 390,75 — 256,14 vi du 11-
1(WO2010/136493) (Pos); m/z 436,4 — 248,0 vi du 1-17 (W02010/136493) (Pos);
m/z 408,10 — 248,03 vi du 11, 39 (W02010/136493) (Pos); va m/z 494,2 — 169,2
(Pos) hodc 492,13 — 169,84 (Neg) v6i glyburua (ISTD). Thu va xir 1y dit liéu bang

phin mém Sciex Analyst ban 1.4.2.

Su hoi quy va cac phép tinh tré lai tiéu chuln cho céc ndéng do chua biét dugc
thuc hién biang cich st dung phin mém Thermo Watson ban 7.3 mua cla hang
Thermo Fisher Scientific, Inc. (Philadelphia, PA). Su dinh lrgng c4c hop chét gbc ban
dau dugc dya trén duong cong hidu chudn chira it nhat 1a 5 didm. Khoang duong
chuin higu chudn nay duoc dt tir Ing/ml (LLOQ) dén 10.000ng/ml (ULOQ) vi du 1
va vi du 2 theo sang ché, vi du 1-2 va vi du 11-1 theo WO2010/136493; 0,1ng/ml
(LLOQ) dén 5.000ng/ml (ULOQ) vi du 1-17 theo WO2010/136493 va dén
10,000ng/ml (ULOQ) vi du 11-39 theo W02010/136493. Do chéch clia cac chit chudn
hiéu chinh va cac miu ddi ching dinh tinh ndm trong chuén muc chép nhan duoc la +

30%.

Su chuyén ddi tir tién dugc chat thanh duge phdm ¢6 hoat tinh 12 >97% véi moi

vi du va thi nghiém theo sang ché.

-40-



20745

Téc gia cua sang ché da xac dinh cac tac dong rc ché CNS va vung ngoai vi ¢6
li€n quan cua chat rc ché NEP theo sdng ché va so sanh cac tac dong tc ché nay véi

hop theo vi du 1-17 va 1-2 da dugc boc 19 trong WO 2010/136493.

Cl

o NH
o)\/\n/OH
o
Vidu 1-2 Vidu 1-17
WO 2010/136493
Két qua:

Nong d6 ANP trong huyét tuong la 10,7+2,8ng/ml (gia tri trung binh+SD) &
thoi diém co s& (sau khi truyén ANP, truée didu tri). Hop chét diéu tri (Vi du 1-2 theo
WO02010/136493: 0,03-3mg/kg p.o.; vi du 1-17 theo W0O2010/136493: 0,01-3mg/kg
p.o.; vi du 1 theo séng ché: 0,3-3mg/kg p.0.) tbc dd nhanh (0,5-1 gid) va cac ndng do
ANP trong huyét twong da gia ting phu thude vo liéu lwgng dén ndng d6 can bang 6n
dinh, ndng d6 nay van ting trong khoang thoi gian thi nghiém. Cac ndng d6 hop chét
va ANP trong huyét thanh trung binh sau khi dung chit diéu tri trong khoang 4 dén 6

gior da dugce sir dung dé tao ra méi trong quan tiép xtic-dap ung.

Sau khi dung chit din thudc, ndng do AP trong CSF 1a khoang 0,6pmol/ml. Cac
hop chit dugc st dung & céc lidu lugng sau: vi dy 1-2 theo W0O2010/136493 (0,1-
30mg/kg p.o.), vi du 1-17 theo WO2010/136493 (1-30mg/kg p.o.) va Vi du 1 theo
sang ché (3-30mg/kg p.o.). Cac ndng do hop chit trong huyét thanh va ndng do ApB
trong CFS & théi diém 5 gid sau diéu trj da dugc st dung dé thiét 1ap méi twong quan

tiép xtic-dap tng.
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Hbi quy tuyén tinh da dugc sit dung @& thiét 1ap mdi twong quan gitra su tiép
xuc hop chit trong huyét trong voi sy dap tmg ciia ANP trong huyét twong (% ANP &
thoi diém co s hodic véi sy dap tmg ciia AP trong CSF (% db6i chimg 1a chit din thude
ciia AB). Nong d6 hop chit trong huyét twong turong ng véi su ting ANP trong huyét
tuong gin phin dinh cta cic twong quan tiép xuc-dap Gmg (200% dén 240% so véi
thoi diém ban diu) duoc thay dbi véi timg hop chét. Sau d6, cac ndng d6 cia cac hop
chét nay duoc ap dung véi sw hdi quy tuyén tinh tiép xtic-Ap dé wdc lwong céc gia tri
AP (% dbi chung 1a chit din thubc) twong tmg véi cac ANP tuong tng (% & thoi diém
ban diu). Nhu duoc trinh bay trong bang sau, hop chit theo vi du 1 d4 cho thiy su
ting nhé nhiy ciia AP & tit ca sy gia ting ANP trong huyét tuong. Nguoc lai, % ting
AP trong CSF 1an luot 1a cao hon gép 4 14n va 5 dén 9 1an da dugc quan sat thiy & cac
hop chat theo vi du 1-17 va 1-2 theo WO 2010/136493.

Bang 2: CSF AP (% dbi ching 14 chit dan thudc) trong tmg véi cac sy ting khac nhau
trong ndng d6 ANP trong huyét twong do hop chét ctia vi du 1 theo sang ché so sanh
v6i cac hgp chét cta vi du 1-2 va 1-17 theo WO 2010/136493.

ANP trong huyét twrong i
(% so véi thoi di€m co s&)

Hop chét 200 210 220 230 240
Vidu 1 114 120 126 132 139
Vioodw 7 179 202 225 248
(WO02010/136493)

vioodwo 120 o0 242 260 277 295
(W02010/136493)

Theo mot phwong 4n, cac hop chét theo sang ché tao ra sy gia ting AB trong
CSF nho hon 25%, hoic nhé hon 20% hozc nhé hon 15% & céc su tiép xtc cam Ung
tiém lyc ctia ANP 1a 200%.

Hop chét theo sdng ché co thé dugc dung df“)ng thoi voi, hodc trudc hodc sau,
mot hodc nhiéu cac chit diéu tri khac. Hop chét theo sang ché ¢ thé duoc dung tach
riéng, bang duong sir dung giéng hoic khac, hodc ciing véi cac chét diéu trj khac trong

cung mot dugc pham.
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Theo mét phuong 4n, sang ché dé cap dén san phidm bao gdm hop chét c6 cong
thirc bt ky trong sb cac cong thirc I-IV, hoic mubi dugc dung ciia n6, va it nhit 1a mot
chat diéu tri khac 1am ché phdm két hop cho viéc sir dung ddng thoi, tach riéng hodc
theo trinh ty trong diéu tri bénh. Theo mot phuong an, viéc diéu tri bénh nay 1a viéc

diéu tri bénh hodc tinh trang li€én quan dén hoat tinh cta endopeptidaza trung tinh.

Céc san phdm dugc dé xuét 1am ché phim két hop bao gdm ché pham chira hop
chét c6 cong thirc bét ky trong sb cac cong thie (I) &én (IV), hoic mudi duoc dung
clia n6, va cling voi (cac) chat didu tri khac trong cing mét dugc phim, hodic hop chét
¢6 cong thire bat ky trong sb cac cong thire (I) dén (IV), hodic mubi duoc dung ciia no,

va (cac) chét diéu tri khac & dang tach riéng, vi du, & dang b kit.

Theo mét phuong 4n, sang ché dé cap dén dwoc phdm bao gdm hop chét co
cong thirc bat ky trong sd cac cong thic I-IV, hosic mudi duge dung cla no, va (cac)
chét diéu tri khac. Tuy y 13, dugc phém nay cé thé chua ta duge dugce dung, nhu duogc

mo ta trudce do.

Theo mot phuwong an, séng ché dé cip dén bd kit bao gdbm hai hodc nhidu duoc
phim riéng r&, it nhét 1a mot trong nhitng dugc phdm nay chira hop chét c6 cong thirc
bét ky trong sb cac cong thirc I-IV, hodc mudi duge dung cua n6. Theo mdt phuong an,
b kit nay bao gdm céac vat dung dé gift riéng r& cac ché phdm da néu, nhu 13 binh
chtra, 1o dugc chia, hodc tii phoi kim loai dugc chia. Mot vi du cda b kit 13 tai dang

vi réng, thudng dugc sit dung dé déng géi vién nén, vién con nhdng va tuong tu.

Bo kit theo sang ché ¢ thé dugc st dung cho cac dang lidu ding khac nhau, vi
du, qua dudng miéng va ngoai dudng tiéu hoa, dé str dung cac ché phdm riéng r& nay &
cac quang liéu dung khac nhau, hodc dé chuén héa lidu luong ctia cac ché phdm tich
rdi nay véi ché pham khac. Dé hd tro viée sir dung dung, bo kit theo sang ché thong

thuong 1a kém theo céc huéng din st dung.

Trong cac liéu phap diéu tri két hop theo sang ché, hop chit theo sang ché va
chét diéu tri khac c6 thé dugc san xuét va/hodc dugc phéi ché tir c4c nha san xuét
gidng hodc khac nhau. Hon nita, hop chét theo sang ché va chit diéu tri khac c6 thé
duge dua vao cing nhau thanh liéu phap diéu tri két hop: (i) trudce khi gi6i thiéu san
phdm két hop nay cho bac si diéu tri (vi du, trong truong hop bd kit bao gdbm hop chét

theo sang ché va chat di€u tri khéc); (ii) do ban than cac bac si di€u tri (hodc dudi su
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chi dan ctia bac si diéu tri) ngay trude khi st dung; (iii) do ban than bénh nhan, vi du,
trong qua trinh sir dung tuan ty hop chét theo sang ché va chét didu trj khac. Theo do,
sang ché dé cap dén viéc str dung hop chét c6 cong thirc bit ky trong sb cac cong thirc
-1V, hodc mudi dugc dung ctia no, dé diéu tri bénh hoic tinh trang li€n quan dén hoat
tinh cia endopeptidaza trung tinh, trong d6 dugc phdm nay duogc bao ché dé sir dung
véi mot chit didu tri khac. Sang ché cling dé xuit viéc st dung mot chit diéu tri khac
dé diéu tri bénh hoic tinh trang lién quan dén hoat tinh ctia endopeptidaza trung tinh,
trong d6 dugc phidm nay dugc sir dung véi hop chit c6 cong thirc bat ky trong sd cac

cong thire I-IV, hodc mudi duge dung cia no.

Sang ché ciing dé& xuét hop chét c6 cong thirc bat ky trong sb cac cong thirc I-IV,
hoic mudi duoc dung ctia n6, @ sir dung trong phuong phép diéu tri bénh hoic rdi
loan lién quan dén hoat tinh cta endopeptidaza trung tinh, trong d6 hop chét c6 cong
thirc bt ky trong sb cac cong thic (I) dén (IV), hodc mubi duoc dung cia no, duge
bao ché @& ding véi mot chét didu tri khac. Sang ché cling dé xuét mot chit diu tri
khac dé sir dung trong phuong phéap diéu tri bénh hoic rbi loan lién quan dén hoat tinh
ctia endopeptidaza trung tinh, trong d6 chét diéu tri khac nay duoc bao ché dé sir dung
v6i hop chit c6 cong thirc bat ky trong sb cac cong thirc I-IV, hosic mubi duge dung
ctia n6. Sang ché ciing dé xuét hop chit ¢6 cong thirc bat ky trong sé cac cong thire I-
IV, hoic mubi duge dung ctia né, dé ding trong phuong phép diéu tri bénh hoic rdi
loan lién quan dén hoat tinh ctia endopeptidaza trung tinh, trong d6 hop chét c6 cong
thirc bat ky trong sb cac cong thie (I) dén (IV) hodc mudi dugc dung cua né, dugc st
dung véi mot chit didu tri khac. Sang ché ciing d& xuit mot chét diéu tri khac dé dung
trong phuong phap diéu tri bénh hodc rdi loan lién quan dén hoat tinh cia
endopeptidaza trung tinh, trong d6 chit diéu tri khac nay dugc ding véi hop chét c¢6

cong thirc bit ky trong sb cac cong thirc I-IV, hojic mudi dugc dung ctia né.

Sang ché ciing d& xuét viéc st dung hop chit dé sir dung c6 cong thirc bit ky
trong sb cac cong thirc I-IV hodc mubi dugc dung cua no, dé diéu tri bénh hodc tinh
trang lién quan dén hoat tinh ciia endopeptidaza trung tinh, trong d6 bénh nhan nay
trude d6 (vi du, trong vong 24 gid) da duoc didu tri bing chét didu tri khac. Sang ché
cling dé xuét hop chat @& su dung v&i chét diéu tri khac @& diéu tri bénh hoic tinh

trang lién quan dén hoat tinh cua endopeptidaza trung tinh, trong d6 bénh nhén nay
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trude d6 (vi dy, trong vong 24 gi®) da duge didu tri bang hop chét c6 cong thirc bt ky

trong sO céac cong thirc I-IV, hodc muoi dugc dung ctia no.

Theo mot phuong 4n, chat diéu trj khac ndy dugc chon tir: chit tc ché HMG -
Co-A reductaza, chit ngan chin thu thé angiotensin (Angiotensin Receptor Blocker -
ARB, chit dbi khang thu thé angiotensin II), enzym chuyén hoéa angiotensin
(Angiotensin Converting Enzyme - ACE) chit rc ché, chit ngin chian kénh canxi
(Calcium Channel Blocker - CCB), chit dbi khang endothelin, chét uc ché renin, chét
loi tiéu, chét bt chude ApoA-I1, chét chéng dai thdo duong, chit 1am giam béo phi,
chét ngan chin thuy thé Aldosteron, chét ngan chédn thu thé endothelin, chét uc ché
Aldosteron synthaza (ASI), chét c ché CETP va chit &rc ché phophodiesteaza typ 5
(Phophodiesterase type 5-PDES).

Thuéat ngt “trong sy Kkét hop véi” chét thir hai hodc su diéu tri thi hai bao gém
sw dong 4p dung hop chét theo sang ché (vi dy, hop chit c6 cong thirc bit ky trong sb
c4c cong thirc I-IV hodc hop chit khic da dwge md ta theo sang ché) véi chit thir hai
hodc su diéu trj thir hai, 4p dung hop chét theo sdng ché trude, sau d6 ap dung chét thu
hai hoic su didu tri thir hai va 4p dung chét thir hai hodc su didu tri thi hai truée, sau

d6 4p dung hop chit theo sang ché.

Thuét ngit “chét thir hai” bao gdm chét bt ky di dugc biét trong linh vuc nay
d¢é diéu tri, ngan ngira, hogc 1am giam bao gdm chét bit ky da biét trong linh vuc nay
dé diéu tri, phong ngtra, hodc lam giam céc triéu ching cia bénh hodc rdi loan duoc
md ta trong sang ché, vi du, bénh hoic rbi loan déap ting véi su trc ché endopeptidaza
trung tinh, nhu 13, vi dy, chimg ting huyét 4p, ching ting huyét ap phdi, chimg ting
huyét 4p dong mach phdi, ching tang huyét ap tdm thu don doc, ching ting huyét ap
khéng tri, bénh mach méu ngoai vi, chimg suy tim, chig suy tim xung huyét, ching
phi dai tAm that trai, ching dau thit nguc, bénh suy gidm chirc nang than (do dai thao
dudng hodc khong do dai thao dudng), suy than (bao gdm chimg gitt mudi va phu nd),
bénh thin do dai thdo dudng, bénh than khong do d4i thdo dudng, bénh thin do thube
can quang, hdi ching than hu, viém ciu than, bénh xo cing biéu bi, bénh xo ciing cau
than, bénh thin nguyén phét do protein niéu, chimg ting huyét 4p mach mau thén,
bénh vdng mac do déi thdo duong va bénh than giai doan cudi (ESRD), chimg rdi loan
chitc ning ndi mo, ching rdi loan chirc ning tim trwong, bénh phi dai co tim, bénh co

tim do dai thio duong, chimg rdi loan nhip tim tdm that va réi loan nhip tim trén tdm
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thit, ching rung tdm nhi (AF), chimg xo hoa tim, chimg cudng dong nhi, chung tai
ciu tric mach mau gy hai, chimg 6n dinh mang bam, chirng nhdi méu co tim (MI),
chtng xo héa than, bénh than da nang (PKD), suy than (bao gém chung gitt mudi va
phit nd), chimg phi né theo chu ky, bénh Meniére, hoi ching cudong aldosteron
(nguyén phat va thtr phat), chimg cudng canxi nidu, bénh cb truréng, bénh ting nhan ap,
r6i loan kinh nguyét, sinh non, ching tién san giat, bénh lac ndi mac tr cung, cac roi
loan sinh san (dic biét 13 chimg v6 sinh & c4 nam va nit, hoi chimg budng trimg da
nang, su thit bai trong 1am t8), bénh hen, chting ngung thé khi ngt, ching viém, bénh
bach céu, hoi ching dau, chiing dong kinh, céc r6i loan tinh cam nhu 1a ching trAm
cam va tinh trang loan tAm thin nhu 14 mét tri nhé va chimg 1an do tudi gia, béo phi va
cac r6i loan vé tiéu hoa (dic biét 1a chirng ti€u chay va hdi chiing rudt kich thich), su
lanh vét thuong (dic biét 1a vét thuong do dai thdo dudng va vét loét tinh mach va loét
diém ty), sé¢c nhiém tring, chung ri loan tiét axit da day, ting renin huyét, ching xo
nang, chimg tai hep hé mach, dai thdo dudng typ 2, hdi ching chuyén hoa, cic bién
chtng do dai thao duong, ching xo vita ddng mach, va rdi loan chirc ning tinh duc &

nam va nit.

Vi du cua céc chit thir hai bao gém céc chét (rc ché HMG-Co-A reductaza, cic
chét d6i khang thu thé angiotensin II, cac chit (rc ché enzym chuyén héa angiotensin
(ACE), cac chit ngin chin kénh canxi (CCB), cac chét dbi khang endothelin, cac chit
trc ché renin, cac chét loi tiéu, cac chat bit chude ApoA-I, cac chét chéng dai thao
dudng, cac chit 1am giam béo phi, cac chit ngin chin thu thé aldosteron, cic chét
ngan chin thu thé endothelin, cac chat trc ché aldosteron synthaza (ASI), cac chét tc
ché phophodiesteaza typ 5 (PDE5) va céac chét trc ché CETP.

Thuét ngtt “chét tc ché HMG-Co-A reductaza” (con dugc goi la cac chét uc
ché beta-hydroxy-beta-metylglutaryl-co-enzym-A reductaza) bao gébm chit c6 hoat
tinh ¢ thé duge sir dung dé 1am giam ndng do lipit bao gdm cholesterol trong mau. Vi
du, bao gém atorvastatin, xerivastatin, compactin, dalvastatin, dihydrocompactin,
fluindostatin, fluvastatin, lovastatin, pitavastatin, mevastatin, pravastatin, rivastatin,

simvastatin, va velostatin, hodc, mudéi dugc dung ctia ching.

Thuét ngit “chét (rc ché ACE” (con dugc goi 12 cac chét trc ché enzym chuyén
hoa angiotensin) bao gdbm cac phén tir 1dm gian doan sy phan hiy tao enzym cia

angiotensin I thanh angiotensin II. Cac hop chit nay c6 thé dugc sir dung dé diéu hoa
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huyét ap va dé diéu tri chimg suy tim xung huyét. Vi du, bao gdm alaxepril, benazepril,
benazeprilat, captopril, xeronapril, xilazapril, delapril, enalapril, enaprilat, fosinopril,
imidapril, lisinopril, moveltopril, perindopril, quinapril, ramipril, spirapril, temocapril,

va trandolapril, hodc, mudi dugc dung cta chung.

Thuat ngit “chit dbi khang endothelin” bao gém bosentan (cf. EP 526708 A),
tezosentan (cf. WO 96/19459), hoic, mudi dugc dung ctia chung.

Thuit ngit “chit @&c ché renin” bao gbm ditekiren (tén héa hoc: [LS-
[1R*2R* 4R*(1R* ,2R*)]]-1-[(1,1-dimetyletoxy)carbonyl]-L-proly 1-L-phenylalanyl-
N-[2-hydroxy-5-metyl-1-(2-metylpropyl)-4-[[[2-metyl-1-[[(2-
pyridinylmrthyl)amino]carbonyl]butyl]amino]carbonyl]hexyl]-N-alfa-metyl-L-
histidinamit); terlakiren (tén hoéa hoc: [R-(R*,S*)]-N-(4-morpholinylcarbonyl)-L-
phenylalanyl-N-[1-(xyclohexylmetyl)-2-hydroxy-3-(1-metyletoxy)-3-oxopropyl]-S-
metyl-L-cysteineamit); aliskiren (tén hoa hoc: (2S,4S,5S,7S5)-5-amino-N-(2-carbamoyl-
2,2-dimetyletyl)-4-hydroxy-7-{[4-metoxy-3-(3-metoxypropoxy) phenyl]metyl}-8-
metyl-2-(propan-2-yl)nonanamit) va  zankiren (ttn  héa  hoc: [1S-
[1R*[R*(R*)],28*,3R*]]-N-[1-(xyclohexylmetyl)-2,3-dihydroxy-5-m etylhexyl]-alfa-
[[2-[[(4-metyl-1-piperazinyl)sulfonyl]metyl]-1-oxo0-3-phenylpropyl]-amino]-4-
thiazolpropanamit), hodc, cac mudi hydroclorua cuia chiing, hodc, SPP630, SPP635 va
SPP800 duoc phit trién bdi Speedel, hodc RO 66-1132 va RO 66-1168 ¢6 cong thic
(A) va (B):

ZT

H
N
. . HO . .
NP Cave 00
| |
(o] 0
N
@/O\/\/O

A) va (8)

hodc, mudi dugce dung cia ching.

Thuat ngit “aliskiren”, néu khéng dugc dinh nghia cich cu thé, nén duoc hicu 1a
bazo ty do va hi€u 1a muoi ctia nd, dic biét 14 mudi duge dung ctia no, tot nhat 1a mudi

hemi-fumarat cua no.

-47-



20745

Chét ddi khéang thu thé angiotensin II hodc mubi duge dung cua n6 nén dugc
hiéu 1a thanh phan hoat tinh gin v6i thu thé AT] phan loai du6i cia thu thd
angiotensin IT nhung khong din dén sy hoat hoa thy thé nay. Nhu 13 mot hé qua cua sy
Grc ché thu thé AT, nhiing chét dbi khéng nay cé thé, vi du, dugc st dung lam céc chét

chdng ching ting huyét ap hoic dé didu tri chtng suy tim xung huyét.

Loai chét déi khéng thu thé AT, gém céc hop chét c6 cac dic diém vé céu tric
khéc nhau, v& co ban duoc wu tién 14 cac hop chit receptor khong phai 1a peptit. Vi du,
su dé cap co thé dugce tao ra tir cac hop chit dugc chon tir nhém bao gém valsartan,
losartan, candesartan, eprosartan, irbesartan, saprisartan, tasosartan, telmisartan, hop

chit vai s chi dinh E-1477 ¢6 cong thirc sau:

A\

N
DK :
N N

COOH

hop chit c6 s6 chi dinh SC-52458 ¢6 cong thirc sau:
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va hop chat c6 s chi dinh ZD-8731 ¢6 cong thirc sau:
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hodc, trong mdi trudng hop néu trén 13, mudi duge dung cia no.

Céc chit dbi khang thu thé AT; duoc wu tién 1 cac chit dugc ban trén thi

truong, chat dugc wu tién nhat 1a valsartan hodc mu6i dugc dung cia no.

Thuat ngit “chat ngin chin kénh canxi (Calcium Chanel Bloker - CCB)” bao
gdm cac dihydropyridin (DHP) va chit khong phai 1a DHP (vi du, cic CCB loai
diltiazem va cac CCB loai verapamil). Vi du, bao gébm amlodipin, felodipin, ryosidin,
isradipin, laxitipin, nicardipin, nifedipin, niguldipin, niludipin, nimodipin, nisoldipin,
nitrendipin, va nivaldipin, va t6t hon 1a mét dai dién khong phai 1a DHP rduogc chon tir
nhom bao gém flunarizin, prenylamin, diltiazem, fendiline, galopamil, mibefradil,
anipamil, tiapamil va verapamil, hodc, mubi dugc dung cta chung. Cac CCB co thé
duoc st dung nhu 14 céc dugce chit chdng cao huyét 4p, chéng bénh tim vi nghén mau
pectoris, hodc chéng loan nhip tim.

2
Ay1??

Thuét nglr “chét loi tidu” bao gé)m cac din xudt thiazua (vi du, clothiazua,

hydroclothiazua, metylclothiazua, va clothalidon).

Thuat ngit “chit bit chudc ApoA-I” bao gdm céc peptit DAF (vi duy, peptit co
cong thirc D-W-F-K-A-F-Y-D-K-V-A-E-K-F-K-E-A-F).

Thuat ngit “chat chéng dai thdo dudng” bao gdm cac chét ting cudng tiét
insulin thiic ddy su tiét insulin tir cac té bao tuyén tuy. Vi du, bao gbm cac din xuét
biguanit (vi dy, metformin), cac sulfonylure (SU) (vi dy, tolbutamit, chlorpropamit,
tolazamit, axetohexamit, 4-clo-N-[(1-pyrolidinylamin)carbonyl]-benzensulfonamit
(glycopyramit), glibenclamit (glyburit), gliclazit, 1-butyl-3-metanilylure, carbutamit,
glibonurit, glipizit, gliquidon, glisoxepit, glybuthiazol, glibuzol, glyhexamit, glymidin,
glypinamit, phenbutamit, va tolylxyclamit), hoic mudi duge dung cia chung. Cac vi
du khac nita bao gdm cic din xuét phenylalanin (vi du, nateglinit [N-(trans-4-
isopropylxyclohexylcarbonyl)-D-phenylalanin] (cf. EP 196222 va EP 526171) ¢6 cong
thire
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axit repaglinit [(S)-2-etoxy-4-{2-[[3-metyl-1-[2-(1-piperidinyl)phenyl]butyl]amino]-2-
oxoetyl}benzoic] (cf. EP 589874, EP 147850 A2, cuthé 1a Vidu 11 & trang 61, va EP
207331 Al); canxi (2S5)-2-benzyl-3-(cis-hexahydro-2-isoindolinlycarbonyl)-propionat
dihydrat (vi du, mitiglinit (cf. EP 507534)); va glimepirit (cf. EP 31058). Céc vi du
khéc nita bao gém cac chét rc ché DPP-IV, GLP-1 va cac chét chu van GLP-1.

DPP-IV c6 vai trd 1am bit hoat GLP-1. Cu thé hon 13, DPP-IV tao ra chét dbi
khang thu thé GLP-1 va do d6 1am giam d4p tng v& sinh 1y v&i GLP-1. GLP-1 1a chét
kich thich cht yéu cuia viéc tiét insulin tuyén tuy va c6 céc tac dong c6 loi truc tiép 1én

su phan bd glucoza.

Chét trc ché DPP-IV ¢6 thé 1a chta peptit hoc, t6t hon 13, khéng chira peptit.
Céc chit rc ché DPP-IV trong mdi truong hop da duge bdc 16 cach tdng quat va cu thé
vi du, trong WO 98/19998, DE 196 16 486 A1, WO 00/34241 va WO 95/15309, trong
mdi trudng hop cu thé 14 trong cac hop chét dugc yéu cdu béo ho va cac san phém cuéi
ctia phin vi du thuc hién sang ché, dbi tuong cla cic san pham cudi, cac ché phim
dugc va cc yéu cau bao ho duoc két hop bing cach nay thanh don sang ché bing cach
tham chiéu cac cong bd don sang ché nay. Cac chit trc ché dugc uvu tién 1a cac hop
chat dugc bdc 16 cach cu thé trong twong Ung 1a vi du 3 theo WO 98/19998 va vi du 1
theo WO 00/34241. Vi dy khéc vé chét trc ché DPP-IV, hién nay duoc thwong mai héa

la saxagliptin, sitagliptin, vidagliptin, va linagluptin.

GLP-1 1a protein kich thich s&n sinh insulin d& dugc mé ta, vi du, theo tac gia

W.E. Schmidt et al. trong Diabetologia, 28, 1985, 704-707 va trong US 5,705,483.

Thuét ngit “cdc chét chi van GLP-1” bao gdm cac chit bién thd va cac chét
twong tu ciia GLP-1(7-36)NH, di duoc bdc 16 cu thé 1a trong US 5,120,712, US
5,118666, US 5,512,549, WO 91/11457 va theo tac gia C. Orskov et al trong J. Biol.
Chem. 264 (1989) 12826. Cac vi du khac nita bao gdm GLP-1(7-37), trong hop chét
ndy amit dau carboxy c6 chuc ning cta Arg>® bi chuyén chd sang Gly & vi tri 37" cua
phén tir GLP-1(7-36)NH, va céc chit bién thé va cac chét tuong tr cia né bao gdm
GLN’-GLP-1(7-37), D-GLN’-GLP-1(7-37), LYS’-GLP-1(7-37) axetyl, LYS'-GLP-
1(7-37) va, cu thé 13, GLP-1(7-37)OH, VAL®-GLP-1(7-37), GLY®-GLP-1(7-37),
THR®-GLP-1(7-37), MET®-GLP-1(7-37) va 4-imidazopropionyl-GLP-1. Su wu tién

-50-



20745

dic biét cling dugc gianh cho chét tuong tu chit cha van GLP exendin-4, dugc mo ta

bdi tac gia Greig et al. trong Diabetologia 1999, 42, 45-50.

Ciing dugc bao gdm trong dinh nghia “chét chbng dai thdo dudng” 13 céc chét
tdng cudng d6 nhay insulin gitip phuc hdi chirc ning cua thu thé insulin dé 1am giam
tinh khang insulin va hé qua 1a ting cuong do nhay insulin. Vi du bao gém cic din
xudt hypoglyxemic thiazolidindion (vi du, glitazon, (S)-((3,4-dihydro-2-(phenyl-
metyl)-2H-1-benzopyran-6-yl)metyl-thiazolidin-2,4-dion  (englitazon), 5-{[4-(3-(5-
metyl-2-phenyl-4-oxazolyl)-1-oxopropyl)-phenyl]-metyl} -thiazolidin-2,4-dion
(darglitazon), 5-{[4-(1-metyl-xyclohexyl)metoxy)-phenyl]metyl}-thiazolidin-2,4-dion
(xiglitazon), 5-{[4-(2-(1-indolyl)etoxy)phenyl]metyl}-thiazolidin-2,4-dion (DRF2189),
5-{4-[2-(5-metyl-2-phenyl-4-oxazolyl)-etoxy)]benzyl } -thiazolidin-2,4-dion (BM-
13,1246), 5-(2-naphtylsulfonyl)-thiazolidin-2,4-dion (AY-31637), bis{4-[(2,4-dioxo-5-
thiazolidinyl)metyl]phenyl}metan (YM268), 5-{4-[2-(5-metyl-2-phenyl-4-oxazolyl)-
2-hydroxyetoxy]benzyl }-thiazolidin-2,4-dion (AD-5075), 5-[4-(1-phenyl-1-
xyclopropanecarbonylamino)-benzyl]-thiazolidin-2,4-dion (DN-108) 5-{[4-(2-(2,3-
dihydroindol-1-yl)etoxy)phenyl]metyl}-thiazolidin-2,4-dion,  5-[3-(4-clo-phenyl])-2-
propynyl]-5-phenylsulfonyl)thiazolidin-2,4-dion, 5-[3-(4-clophenyl])-2-propynyl]-5-
(4-flophenyl-sulfonyl)thiazolidin-2,4-dion, 5-{[4-(2-(metyl-2-pyridinyl-amino)-
etoxy)phenyl]metyl}-thiazolidin-2,4-dion (rosiglitazon), 5-{[4-(2-(5-etyl-2-
pyridyl)etoxy)phenyl]-metyl } thiazolidin-2,4-dion (pioglitazon), 5-{[4-((3,4-dihydro-6-
hydroxy-2,5,7,8-tetrametyl-2H-1-benzopyran-2-yl)metoxy)-phenyl]-metyl } -
thiazolidin-2,4-dion (troglitazon), 5-[6-(2-flo-benzyloxy)naphtalen-2-ylmetyl]-
thiazolidin-2,4-dion (MCC555), 5-{[2-(2-naphtyl)-benzoxazol-5-yl]-
metyl}thiazolidin-2,4-dion (T-174) va 5-(2,4-dioxothiazolidin-5-ylmetyl)-2-metoxy-
N-(4-triflometyl-benzyl)benzamit (KRP297)).

Céc chét chéng dai thao dudng khic bao gdm, cac chit didu bién con dudng
truyén tin hiéu insulin, nhu 14 cac chit wc ché cac protein tyrosin phosphataza (protein
tyrosine phosphatazas -PTPase), cic hop chat bit chudc phén tir khong phai phan ti
nhé chdng bénh dai thao dudng va céc chit wc ché glutamin-fructoza-6-phosphat
amidotransferaza (GFAT); cac hop chét anh huéng dén sy réi loan san xut glucoza
trong gan, nhu 13 céc chét Gc ché glucoza-6-phosphataza (G6Paza), cic chét (rc ché

fructoza-1,6-bisphosphataza (F-1,6-bpaza), cic chit @rc ché glycogen phosphorylaza
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(GP), cac chat dbi khang thu thé glucagon va cac chit tc ché phosphoenolpyruvat
carboxykinaza (PEPCK); cac chit trc ché pyruvat dehydrogenaza kinaza (PDHK); cac
chét Gc ché su réng da day; insulin; céc chét trc ché GSK-3; céc chit chi van thy thé
retinoit X receptor (RXR); cac chit cht van Beta-3 AR; céac chét chii van céc protein
khong ghép ddi (UCP); cac chét chii van khéng phai 14 glitazon dang PPARY; c4c chét
chi van ctia ca PPARo/ PPARY; céc hop chit chira vanadi chong bénh dai thio dudng,
cac hormon incretin, céc chit chi vén giéng peptit- gidng nhu glucagon 1 (GLP-1) va
GLP-1; céc chét dbi khang thu thé imidazolin té bao beta; miglitol; cac chit d6i khang

adrenergic a,; va mudi dugc dung cia chung.

Thuét ngit “chét 1am giam béo phi” bao gbm cac chét trc ché lipaza (vi dy, hodc

listat) va cac chat 1am giam d ngon miéng (vi du, sibutramin va phentermin).

Chét tc ché aldosteron synthaza hodc mudi duge dung cua n6 dugc hiéu 1a
thanh phan hoat tinh c6 tinh chét (rc ché sy san xuét aldosteron. Enzym Aldosteron
synthaza (CYP11B2) cuia xytocrom P450 cuia ty thé xic tic cho budc cudi cing cla
viéc san xudt aldosteron trong vé thuong than, c6 nghia 13, sy chuyén dbi 11-
deoxycorticosteron thanh aldosteron. Sy tc ché san xuét aldosteron bang chit duoc
goi 12 céc chit trc ché aldosteron synthaza dugc biét dén 14 bién thé thanh cong trong
didu tri ching ha kali trong méu, chimg ting huyét p, ching suy tim xung huyét,
chirng rung tdm nhi hodc suy than. Hoat dong trc ché aldosteron synthaza nay ngay 1ap
tire duge xdc dinh béi ngudi ¢6 hiéu biét trong linh vire nay theo cic thir nghiém tiéu
chuén (vi du, US 2007/0049616).

Loai chit e ché aldosteron synthaza ndy bao gdm ca céc chit (e ché
aldosteron synthaza 1a steroidal va cic chit trc ché aldosteron synthaza khong phai 1a

steroidal, tot nhét 14 loai thtr hai.
Su wu tién ddi v&i cac chit e ché aldosteron synthaza c6 mit trén thi truong

hodc cac chat trc ché aldosteron synthaza dugc phé chuan bdi cac co quan y te.

Loai chét (rc ché aldosteron synthaza ndy bao gdm céc hop chat cé cac dic
diém vé& cAu truc khac biét. Vi du, su dé cép co thé duogc tao ra tir cac hgp chat dugce
chon tr nhém bao gom cac chat chat tc ché khong phéai aromataza la steroidal

anastrazol, fadrozol (bao gém chét ddng phan dbi anh (+) ctia no), ciing nhu chét we
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ché aromataza 1a steroidal exemestan, ho#c, trong mdi trudng hop néu trén 1a néu c6

the &4p dung duogc 1a, mudi duge dung cia nd.

Chét trc ché aldosteron synthaza khong phai 14 stereoidal dugc wu tién nhét 13
chit dong phan déi anh (+) ciia hydroclorua cua fadrozol (cc bing sang ché US s
4617307 va 4889861) c6 cong thuec:

N—

N
& \
HCI N
hodc, néu thich hop 13, mubi duge dung ctia no.
Chét ddi khang steroidal aldosteron duoc wu tién 1 eplerenon (cf. EP 122232 A)

c6 cong thuc:

Gl
e
o

hodc spironolacton; hodc, trong mdi truong hop néu trén 13, n€u thich hop 1a, mudi

dugc dung cta no.

Céc chit trc ché aldosteron synthaza hitu dung trong su két hop néu trén 12 cac
hop chit va céac chét tuong ty dugc bde 10 cach khai quét va cu thé, vi du, trong
US2007/0049616, cu thé 1a trong cac hop chét duoc yéu cu bao hd va céc san pham
cudi cua phén Vi du thyc hién sang ché, d6i tugng cla céc san phém cudi, cac ché
phdm duge va cac yéu ciu bao hd duge két hop bang cach nay thanh don sang ché
bing cach tham chiéu cic cong b don sang ché nay. Céc chét tc ché aldosteron
synthaza dugc wu tién thich hop dé dung trong sang ché bao gdm, khong c¢6 giGi han,
4-(6,7-dihydro-5 H-pyrolo[ 1,2-c]imidazol-5-yl)-3-metylbenzonitril; (4-
metoxybenzyl)metylamit  cia  axit  5-(2-clo-4-xyanophenyl)-6,7-dihydro-5H-
pyrolo[1,2-c]imidazol-5-carboxylic; 4’-flo-6-(6,7,8,9-tetrahydro-5H-imidazo[ 1,5-
alazepin-5-yl)biphenyl-3-carbonitril; butyl este cia axit 5-(4-xyano-2-metoxyphenyl)-
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6,7-dihydro-5SH-pyrolo[ 1,2-c]imidazol-5-carboxylic;  4-(6,7-dihydro-SH-pyrolo[1,2-
c]imidazol-5-yl)-2-metoxybenzonitril;  4-flobenzyl este cua axit 5-(2-clo-4-
xyanophenyl)-6,7-dihydro-5H-pyrolo[1,2-c]imidazol-5-carboxylic; metyl este cta axit
5-(4-xyano-2-triflometoxyphenyl)-6,7-dihydro-SH-pyrolo[ 1,2-c]imidazol-5-carboxylic;
2-isopropoxyetyl este cia axit 5-(4-xyano-2-metoxyphenyl)-6,7-dihydro-5H-
pyrolo[1,2-c]imidazol-5-carboxylic; 4-(6,7-dihydro-SH-pyrolo[1,2-c]imidazol-5-yl)-2-
metylbenzonitril; 4-(6,7-dihydro-5H-pyrolo[1,2-c]imidazol-5-yl)-3-flobenzonitril; 4-
(6,7-dihydro-5SH-pyrolo[ 1,2-c]imidazol-5-yl)-2-metoxybenzonitril; 3-flo-4-(7-metylen-
6,7-dihydro-5H-pyrolo[ 1,2-c]imidazol-5-yl)benzonitril; cis-3-flo-4-[7-(4-flo-benzyl)-
5,6,7,8-tetrahydro-imidazo[ 1,5-a]pyridin-5-yl]benzonitril;  4’-flo-6-(9-metyl-6,7,8,9-
tetrahydro-5H-imidazo[1,5-a]azepin-5-yl)biphenyl-3-carbonitril;  4’-flo-6-(9-metyl-
6,7,8,9-tetrahydro-5 H-imidazo[ 1,5-a]azepin-5-yl)biphenyl-3-carbonitril hodc trong
mdi truong hop néu trén 13, chét d?)ng phén d6i anh dang (R) hodc (S) cda nd; hodc

neu thich hgp, mudi duge dung ctia noé.

Thuat ngit cac chit (rc ché aldosteron synthaza ciing bao gdm céc hop chit va
chét tuong tu duge boc 16 trong WO2008/076860, WO2008/076336, WO2008/076862,
W02008/027284, W0O2004/046145, W0O2004/014914, W0O2001/076574.

Hon nita, cac chét uc ché aldosteron synthaza ciing bao gdm céc hop chét va
chét tuong tu dugc bdc 1§ trong cic don sang ché U.S. gém US2007/0225232,
US2007/0208035, US2008/0318978,  US2008/0076794, US2009/0012068,
US20090048241 va trong cac don PCT sb cong bd 1a WO2006/005726,
W02006/128853, WO02006128851, W02006/128852, WO02007065942,
W02007/116099, W02007/116908, WO2008/119744 va trong don sang ché chau Au
s6 EP 1886695. Cac chit trc ché aldosteron synthaza dugc wu tién thich hop dé dung
trong sang ché bao gdm, khong bi giéi han 8-(4-flophenyl)-5,6-dihydro-8H-
imidazo[5,1-c1[1 ,4loxazin; 4-(5,6-dihydro-8H-imidazo[5,1-c][1 ,4]oxazin-8-yl)-2-
flobenzonitril; 4-(5,6-dihydro-8H-imidazo[5,1-c][1 ,4]oxazin-8-yl)-2,6-diflobenzonitril;
4-(5,6-dihydro-8H-imidazo[5,1-c][1  ,4]oxazin-8-yl)-2-metoxybenzonitril;  3-(5,6-
dihydro-8H-imidazo[5,1-c][1 ,4]oxazin-8-yl)benzonitril; 4-(5,6-dihydro-8H-
imidazo[5,1-c][1 ,4]oxazin-8-yl)phtalonitril; 4-(8-(4-xyanophenyl)-5,6-dihydro-8H-
imidazo[5,1-c][1 ,4]oxazin-8-yl)benzonitril; 4-(5,6-dihydro-8H-imidazo[5,1-
c][l1 ,4]Joxazin-8-yl)benzonitril; 4-(5,6-dihydro-8H-imidazo[5,1-c][1 ,4]oxazin-8-
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yDnaphtalen-1-carbonitril; 8-[4-(1 H-tetrazol-5-yl)phenyl1-5,6-dihydro-8H-
imidazo[5,1-c][1 ,4]Joxazin dwgc phat trién bai Speedel hoic trong mdi trudng hop néu
trén 13, chit dong phan d6i anh dang (R) hoic (S) ctia n6; hodic néu thich hop, mubi

dugc dung cda no.

Céac chét uc ché aldosteron synthaza hitu ich trong su két hop néu trén 1a céc
hop chit va cac chit tuong tu duge boc 1 cach khéi quat va cu thé, vi du, trong WO
2009/156462 va WO 2010/130796, cu thé 1a trong céc hop chit dugc yéu ciu bao hd
va cac san phém cubi cua phﬁn vi du thyc hién sang ché, dbi tuong cla cac san phém

cudi, cac ché pham dugce va cic yéu cau bao ho.

Céc cht trc ché aldosteron synthaza dugc wu tién thich hop cho sy két hop vao
sang ché bao gdm, 3-(6-flo-3-metyl-2-pyridin-3-yl-1H-indol-1-ylmetyl)-benzonitril
hydroclorua,  1-(4-metansulfonyl-benzyl)-3-metyl-2-pyridin-3-yl-1H-indol, = 2-(5-
benzyloxy-pyridin-3-yl)-6-clo-1-metyl-1H-indol, etyl este cua axit 5-(3-xyano-1-
metyl-1H-indol-2-yl)-nicotinic, N-[5-(6-clo-3-xyano-1-metyl-1H-indol-2-yl)-pyridin-
3-ylmetyl]-etansulfonamit, 5-(6-clo-3-xyano-1-metyl-1H-indol-2-yl)-pyridin-3-yl este
cia axit pyrolidin-1-sulfonic, N-metyl-N-[5-(1-metyl-1H-indol-2-yl)-pyridin-3-
ylmetyl]-metansulfonamit, 6-clo-1-metyl-2-{5-[(2-pyrolidin-1-yl-etylamino)-metyl]-
pyridin-3-yl}-1H-indol-3-carbonitril, 6-clo-2-[5-(4-metansulfonyl-piperazin-1-
ylmetyl)-pyridin-3-yl]-1-metyl-1H-indol-3-carbonitril, 6-clo-1-metyl-2-{5-[(1-metyl-
piperidin-4-ylamino)-metyl]-pyridin-3-yl}-1H-indol-3-carbonitril, [5-(6-clo-3-xyano-
1-metyl-1H-indol-2-yl)-pyridin-3-ylmetyl]-amit ctia axit morpholin-4-carboxylic, N-
[5-(6-clo-1-metyl-1H-indol-2-yl)-pyridin-3-ylmetyl]-etansulfonamit, C,C,C-triflo-N-
[5-(1-metyl-1H-indol-2-yl)-pyridin-3-ylmetyl]-metansulfonamit, N-[5-(3-clo-4-xyano-
phenyl)-pyridin-3-yl]-4-triflometyl-benzenesulfonamit, N-[5-(3-clo-4-xyano-phenyl)-

pyridin-3-yl]-1-phenyl-metansulfonamit, N-(5-(3-clo-4-xyanophenyl)pyridin-3-
yl)butane-1-sulfonamit, N-(1-(5-(4-xyano-3-metoxyphenyl)pyridin-3-
yDetyl)etansulfonamit, N-((5-(3-clo-4-xyanophenyl)pyridin-3-

yD(xyclopropyl)metyl)etansulfonamit, =~ N-(xyclopropyl(5-(1H-indol-5-yl)pyridin-3-
yl)metyl)etansulfonamit, N-(xyclopropyl(5-naphtalen-1-yl-pyridin-3-
yDmetyl)etansulfonamit,  [5-(6-clo-1-metyl-1H-pyrolo[2,3-b]pyridin-2-yl)-pyridin-3-
ylmetyl]-amit cua axit etansulfonic va {[5-(3-clo-4-xyano-phenyl)-pyridin-3-yl]-

xyclopropyl-metyl}-etyl-amit cta axit etansulfonic.
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Thuét ngit “chat ngan chin thu thé endothelin” bao gbm bosentan.

Thuat ngit “chét (rc ché CETP” ding dé chi hop chit tc ché protein van chuyén
cholesteyl este (CETP) trung gian van chuyén nhidu loai cholesteyl este va céc
triglyxerit tir HDL dén LDL va VLDL. Hoat dong trc ché CETP nay duoc x4c dinh 14p
tire bdi ngudi c6 hiéu biét trong linh vure nay theo céc thir nghiém tiéu chuln (vi du,
bang sang ché US sb 6,140,343). Vi du bao gdm céc hop chit da duoc boc 16 trong
bang sang ché US s6 6,140,343 va bang sang ché US s 6,197,786 (vi du, etyl este cia
axit [2R,4S14-[(3,5-bis-triflometyl-benzyl)-metoxycarbonyl- amino]-2-etyl-6-
triflometyl-3,4-dihydro-2H-quinolinquinolin-1-carboxylic (torxetrapib); cic hop chét
duge boc 16 trong bing sang ché US sb 6,723,752 (vi du, (2R)-3-{[3-(4-clo-3-etyl-
phenoxy)-phenyl]-[[3-(1,1,2,2- tetraflo-etoxy)-phenyl]-metyl]-amino}-1,1,1-triflo-2-
propanol); cac hop chit dugc boc 16 trong don sang ché US sb 10/807,838; cac dan
xuit polypeptit dd dugc boc 16 trong bang sang ché US sb 5,512,548; cac din xuét
rosenonolacton va cac chét tuong tw ciia cholesteyl este chira phosphat duge boc 16 1an
luot 1a trong J. Antibiot., 49(8): 815- 816 (1996), va Bioorg. Med. Chem. Lett.;
6:1951-1954 (1996). Hon nita, céc chit trc ché CETP ciing bao gdm cac chét duoc boc
16 trong WO2000/017165, W0O2005/095409 va W0O2005/097806.

Céc chat rc ché CETP hitu ich trong su két hop néu trén 13 cac hop chit va cac
chit trong tu da dugc boc 16 cach khai quat va cu thé, vi dy, trong WO 2008/009435,
WO 2009/059943 va WO 2009/071509, cu thé 1a trong cic hop chét dugc yéu cau bao
hd va céc san phém cudi cia phﬁn vi du thuc hién sang ché, dbi tugng cua céc san

pham cudi, cac ché pham dugc va cac yéu cau bao ho.

Vi du cho céc chét trc ché phophodiesteaza typ 5 (PDES5) 1a sildenafil,

avanafil, iodenafil, mirodenafil, tadalafil, vardenafil va udenafil.

Chét thtr hai dwgc quan tAm cu thé bao gém cac chit ddi khang endothelin, céc
chét @rc ché renin, cac chat ddi khang thu thé angiotensin II, cac chét wrc ché cac chét
ngin chin kénh canxi phophodiesteaza typ 5 (PDES), cac chét loi tidu, cc chit khang
bénh dai thdo duong nhu la céac chit trc ché DPPIV, va cac chit trc ché aldosteron

synthaza.

Theo mot phwong 4n, sang ché dé xuét dén ché phdm, cu thé 1 ché phdm duoc,

chira lugng c6 hiéu qua didu tri bénh ctia hop chit theo dinh nghia 1a ¢6 cong thirc (1),
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(I), (1) hodc (IV) mubi duoc dung ctia nd, va mot hodc nhidu chit c6 hoat tinh didu
tri bénh duge chon tir cdc chét (rc ché HMG-Co-A reductaza, cac chit dbi khang thu
thé angiotensin II, c4c chit tc ché enzym chuyén héa angiotensin (ACE), cac chét
ngan chan kénh canxi (CCB), cac chét dbi khang endothelin, céic chét trc ché renin, céc
chit l¢i tidu, cac chit bat chuéc ApoA-I, cic chit chéng dai thao dudng, cac chét lam
giam béo phi, cac chdt ngan chin thu thé aldosteron, cdc chit ngan chin thu thé
endothelin, cac chit wrc ché aldosteron synthaza (ASI), cac chét rc ché CETP va chét

trc ché phophodiesteaza typ 5 (PDES).

Theo mét phwong 4n, sang ché d& xult hop chét dé str dung trong phwong phép
tic ché hoat tinh ctia endopeptidaza trung tinh trong d6i tugng, trong d6 phuong phép
nay bao gdm budc ap dung cho dbi twong nay lugng c6 hiéu qua didu tri bénh cta hop

chat theo dinh nghia ¢6 cong thire (I), (II), (III) hoic (IV) hoic mudi duge dung cia né.

Theo mét phuong 4n, sang ché dé xuit hop dé sir dung cho phuong phéap didu
trj rdi loan hozic bénh trong d6i twong lién quan dén hoat tinh cia endopeptidaza trung
tinh, trong d6 phuong phap bao gdm 4p dung cho dbi tuong nay lwong c6 hiéu qua
diéu tri bénh cia hop chét theo dinh nghia c6 cong thirc (I), (II), (III) hodc (IV) hodc

muoi dugc dung ctia no.

Theo mét phuong 4an, sang ché dé cip dén hop chit dé sir dung cho phwong
phap diéu trj rbi loan hodc bénh & ddi tugng lién quan dén hoat tinh ciia endopeptidaza
trung tinh, trong d6 rdi loan hodc bénh nay dugc chon tir chimg ting huyét 4p, chung
tang huyét ap phdi, chiing ting huyét ap dong mach phdi, chimg ting huyét 4p tdm thu
don doc, chimg ting huyét ap khang tri, bénh mach mau ngoai vi, ching suy tim,
ching suy tim xung huyét, chimg phi dai tdm thit trai, chirng dau thét nguc, bénh suy
giam chirc ndng than (do dai thdo duong hodc khong do dai thdo dudng), suy than (bao
gdm chimg gitt mudi va phii né), bénh than do dai thao dudng, bénh than khong do dai
thdo duong, bénh than do thubc can quang, hdi chiing than hu, viém cau than, bénh xo
cting biéu bi, bénh xo cing ciu thin, bénh thin nguyén phat do protein niéu, chung
tang huyét ap mach mau than, bénh vong mac do dai thdo dudng va bénh than giai
doan cudi (ESRD), ching rdi loan chirc nang ndi mod, ching rdi loan chirc nang tdm
truong, bénh phi dai co tim, bénh co tim do dai thao dudng, ching rdi loan nhip tim
tam tht va rdi loan nhip tim trén tdm thét, chirng rung tdm nhi (AF), ching xo hoa tim,

chung cudng dong nhi, ching tai cau tric mach méau giy hai, chiing 6n dinh mang
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bam, ching nhdi mau co tim (MI), chiing xo hda thén, bénh than da nang (PKD), suy
than (bao gém chimg git mudi va phi né), ching phi né theo chu k¥, bénh Meniére,
hdi chung cuong aldosteron (nguyén phat va thir phét), chiing cuong canxi ni€u, bénh
cb trudng, bénh ting nhan ap, rdi loan kinh nguyét, sinh non, ching tién san giat, bénh
lac ndi mac tr cung, va cac r6i loan sinh san (dic biét 1a chiing v0 sinh & c4 nam va nit,
hoi ching budng trimg da nang, sy thit bai trong lam t5), bénh hen, chiing ngung thé
khi ngu, chiing viém, bénh bach cau, hoi ching dau, chimg dong kinh, cac 161 loan
tinh cam nhu 13 chimg trAm cam va tinh trang loan tdm than nhu 13 mét tri nhd va
ching 13n do tudi gia, béo phi va céc rdi loan vé tiéu héa (dic biét 1a chung tidu chay
va hoi chung rudt kich thich), sy lanh vét thuong (dédc biét 1a vét thuong do déi thao
dudng va vét loét tinh mach va loét diém ty), sbc nhiém trung, rdi loan chirc ning bai
tiét axit & da day, ching cudng renin trong mau, ching xo nang, ching tai hep hé
mach, d4i thao dudng typ 2, hoi chimg chuyén hoa, cac bién chimg do dai thio duong,
chimg xo vita dong mach va rdi loan chirc ning tinh duc & nam va nit. Theo mot
phuong 4n khéc nita, sang ché dé cap dén hop chét dé sir dung trong phuong phap diéu
tri rdi loan hogc bénh trong dbi twong lién quan dén hoat tinh ciia endopeptidaza trung
tinh, trong d6 rdi loan hodc bénh nay duoc chon tir chimg ting huyét ap, ching ting
huyét ap phdi, chimg ting huyét 4p tim thu don ddc, chimg ting huyét 4p khang tri,
bénh mach méu ngoai vi, chimg suy tim xung huyét va ching ting huyét 4p dong

mach phi.

Theo mot phuong 4n, sang ché d& cap dén hop chit theo sang ché c6 cong
thirc (I), (I), (III) hodc (IV), hoic mubi dugc dung cia n6, dé ding lam dugc phdm

diéu tri bénh.

Theo mot phwong 4an, sang ché dé xudt hop chét theo sang ché c6 cong thirc
D), (1), (III) hodc (IV) hozc mubi dugce dung cia néd, dé st dung trong didu tri bénh

hoic rdi loan trong dbi twong lién quan dén hoat tinh ciia endopeptidaza trung tinh.

Theo mdt phurong 4n, séng ché dé xuét hop chét theo sang ché c6 cong thirc (I),
(I), (III) hodc (IV), dé sir dung trong diéu tri bénh hoic rdi loan trong dbi tuong da
duoc xac dinh dic diém bing hoat tinh ciia endopeptidaza trung tinh, trong d6 réi loan
hodc bénh dd néu cu thé 1a dugc chon tir chimg tang huyét ap, ching ting huyét ap
phdi, ching ting huyét ap dong mach phdi, ching ting huyét 4p tdm thu don ddc,

chimg tang huyét ap khang tri, bénh mach mau ngoai vi, chiimg suy tim, chimg suy tim
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xung huyét, ching phi dai tdm thét trai, ching dau thit nguc, bénh suy giam chirc
ning than (do dai thao dudng hoic khong do dai thdo duong), suy than (bao gdbm
ching gitt mubi va phit né), bénh than do dai thdo dudng, bénh than khong do dai théo
dudng, bénh than do thudc can quang, hdi ching than hu, viém cAu than, bénh xo cung
biéu bi, bénh xo cung ciu than, bénh than nguyén phat do protein ni¢u, ching tang
huyét 4p mach mau than, bénh vong mac do d4i thio dudng va bénh than giai doan
cudi (ESRD), chiing rbi loan chirc ning ndéi mé, chimg rdi loan chtrc ning tAm truwong,
bénh phi dai co tim, bénh co tim do dai thdo dudng, ching rdi loan nhip tim tdm thit
va rdi loan nhip tim trén tdm thét, chimg rung t4m nhi (AF), ching xo héa tim, chimg
cudng ddéng nhi, ching tai cdu tric mach méu gy hai, chung én dinh mang bém,
chimg nhdi mau co tim (MI), chimg xo hoéa than, bénh than da nang (PKD), suy than
(bao gdm chimg gitt mubi va phi né), chung phit né theo chu ky, bénh Meniére, hoi
ching cudng aldosteron (nguyén phat va thir phat), chimg cudng canxi niéu, bénh ¢
trudng, bénh tdng nhan ap, 161 loan kinh nguyét, sinh non, chiing tién san giat, bénh
lac ndi mac tir cung, va céc rbi loan sinh san (dic biét 1a ching vo sinh & cad nam va nit,
hoi chting budng trimg da nang, sy thit bai trong 1am t8), bénh hen, chung ngung thé
khi ngu, ching viém, bénh bach cau, hoi ching dau, ching dong kinh, céc rdi loan
tinh cdm nhu 1a ching trdm cim va tinh trang loan t4m than nhu 13 mit tri nhé va
chimg 14n do tudi gia, béo phi va cac rbi loan vé tiéu héa (dic biét 1a chung tiéu chay
va hoi ching rudt kich thich), sy lanh vét thuong (dic biét 1a vét thuong do dai théo
duong va vét loét tinh mach va loét diém ty), s6c nhiém trung, rbi loan chirc néng bai
tiét axit & da day, ching cudng renin trong mau, ching xo nang, ching tai hep hé
mach, dai thdo dudng typ 2, hdi chimg chuyén héa, céc bién ching do dai thao dudng,
ching xo vita dong mach, va rdi loan chirc nang tinh duc & nam va nit. Theo mot
phuong 4n khic nita, séng ché dé cap dén hop chit theo sang ché co cong thire (1), (1D),
(I) hoic (IV), dé st dung trong diéu tri bénh hodc rdi loan trong dbi teong da dugc
xac dinh dic diém bang hoat tinh cua endopeptidaza trung tinh, trong d6 rdi loan hoic
bénh da néu cu thé 1a dugc chon tir ching tang huyét ap, ching ting huyét ap phéi,
chimg ting huyét 4p tm thu don doc, ching ting huyét 4p khang tri, bénh mach mau

ngoai vi, chimg suy tim xung huyét va chung ting huyét ap dong mach phdi.

Theo mdt phuong 4n, séng ché dé cap dén hop chét theo sang ché co cong thure

(D), (I), (III) hodac (IV), hodc mubi duge dung cda no, dé st dung trong diéu tri bénh
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hodc rbi loan trong dbi tuong dd dugce xéc dinh dac diém br?lng hoat tinh cua
endopeptidaza trung tinh, trong d6 bénh hoic réi loan nay is dugc chon tir ching ting
huyét ap, chimg ting huyét ap phdi, chimg ting huyét 4p dong mach phdi, chung ting
huyét 4p tdm thu don ddc, chung ting huyét 4p khang tri, bénh mach mau ngoai vi,
chiing suy tim, chirng suy tim xung huyét, chtng phi dai tm that trai, chung dau thét
nguc, bénh suy gidm chic ning than (do dai thdo duong hodc khong do dai thio
duodng), suy than (bao gdm chung gitt mudi va phu nd), bénh than do dai thao dudng,
bénh thin khong do dai thdo dudng, bénh thén do thudc can quang, héi ching than hu,
viém cAu than, bénh xo cung biéu bi, bénh xo cung ciu than, bénh than nguyén phat
do protein niéu, ching ting huyét 4p mach méau than, bénh vdng mac do dai thdo
dudng va bénh than giai doan cubi (ESRD), chimg réi loan chirc ning ndi md, ching
r6i loan chuc ndng tim truong, bénh phi dai co tim, bénh co tim do dai thdo duong,
chimg r6i loan nhip tim tm thét va ri loan nhip tim trén tim thit, chimg rung tim nhi
(AF), chting xo héa tim, ching cudng dong nhi, chimg tai cAu tric mach mau gay hai,
ching 4n dinh mang bam, ching nhdi mau co tim (MI), ching xo hoéa thin, bénh than
da nang (PKD), suy than (bao gdbm chiing gitt mudi va phii né), chimg phii né theo chu
ky, bénh Meniere, hoi ching cudong aldosteron (nguyén phat va thi phat), ching
cudng canxi ni€u, bénh cd trudng, bénh tdng nhan 4p, rdi loan kinh nguyét, sinh non,
chung tién san giat, bénh lac ndi mac tir cung, cac r6i loan sinh san (dic biét 1a chung
vO sinh & c4 nam va nit, hoi chimg budng trimg da nang, su thit bai trong lam td),
bénh hen, ching ngung thd khi ngl, ching viém, bénh bach cau, hoi ching dau,
chimg dong kinh, céc rdi loan tinh cam nhu 13 ching trdm cam va tinh trang loan tdm
thdn nhu 14 mét tri nhé va chung 13n do tudi gia, béo phi va cac rbi loan vé tiéu hoa
(dac biét 1 ching tiéu chay va hdi chimg rudt kich thich), sw lanh vét thwong (dic biét
la vét thuong do dai thio dudong va vét loét tinh mach va loét didm ty), sbc nhidm
tring, rbi loan chirc ning bai tiét axit & da day, chung cudng renin trong méu, chirng
xo nang, chiing tai hep hé mach, dai thio dudng typ 2, hoi ching chuyén hoa, cac bién
chimg do dai thdo dudng, chiing xo vita dong mach, va réi loan chirc ning tinh duc &
nam va nit, va cu thé hon 1 bénh hoic rdi loan nay dugc chon tir chiing ting huyét ap,
chimg ting huyét 4p phdi, chimg ting huyét 4p tim thu don doc, ching tang huyét ap
khéng trj, bénh mach mau ngoai vi, chimg suy tim xung huyét va chtng ting huyét ap

dong mach phéi.
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Vi du thue hién sang ché

Céc vi du sau nhdm minh hoa sang ché va khoéng duogc hiéu 1a lam giéi han
sang ché. Céc nhiét do dugc dua ra 13 36 C. Néu khong c¢6 quy dinh khac, moi qua
trinh bay hoi dugc thuc hién trong diéu kién ap suit giam, thuong 1a trong khoang
15mmHg dén 100mmHg (= 20-133mbar). C4u triic clia cic san phim cudi, cic hop
chit trung gian va céc nguyén liéu ban dau dugc xac nhan bing cac phuong phép tiéu
chuin dung cho phén tich, vi du, vi phén tich va x4ac dinh céc dic diém quang phé hoc,
vi du, MS, IR, NMR. Ciéc tir viét tit duoc sir dung 1a nhimg tir viét tit thong thuong

trong linh vuc nay.

Tat ca nguyén liéu ban du, cac don vi cdu tric, cic chit phan tmg, axit, bazo,
cac chét loai hydrat héa, dung méi, va chét xtc tac dugc st dung dé té)ng hop hop chét
theo sang ché c6 thé c6 ban trén thi trudong hodic c¢6 thé dugc tao ra bing cac phwong
phap tdng hop hitu co da dugc biét béi ngudi c6 hiu biét thong thudng trong linh vuc
nay (Houben-Weyl 4th Ed. 1952, Methods of Organic Synthesis, Thieme, Volume 21).
Hon nita, hop chét theo sang ché c6 thé duoc tao ra bing cic phuong phap téng hop
hitu co dd duoc biét bai ngudi c6 hiéu biét thong thudng trong linh vuc ndy nhu duoc

trinh bay trong vi du sau.
Su minh hoa béng vi du theo sang ché:

Danh muc tir viét tit:

br: vach phd bs: vach don rong

ACN: axetonitril d: vach do6i

dd: boi doi m: vach bdi

DMF: dimetylformamit HATU: O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluronium
hexaflophosphat

ES: phun dién tir HOBT: 1-hydroxybenzotriazol

DIPEA: N,N-diisopropyletylamin ee: dd du chat dong phan ddi anh

EDTA: Axit etylendiamintetraaxetic EDC:
(Etyl(dimetylaminpropyl)carbodiimit
hydroclorua)

EIA: thir nghiém mién dich enzym ISTD: Noi chuén

-61-



20745

HPLC: sic ky 10ng ap suét cao
HPLC-RT (thoi gian luu)

LC va LCMS: sédc ky long va sic ky
16ng két hop khdi phd

H: gio hrs: gio
LLOQ: gi¢i han dudi ctia phép dinh lugng Mg: miligam
MS: khéi phd m: da cuc

min: phut

m/z: ty 1& gitta khoi luong va dién

tich

M va mM: Mol va milimol

PI: cac chat uc ché proteaza

PVC: polyvinyl clorua

NMR: cong hudng tir hat nhan

RT nhiét 6 phong TBME: Metyl tert-butyl ete
q: tir cuc t: tam cuc
s: don cuc DMSO: dimetylsulfoxit

TFA: axit trifloaxetic

THEF: tetrahydrofuran

ul, mL va 1: microlit, mililit va lit

UV: tia cuc tim

ULOQ: gidi han trén ctia phép dinh lugng

Vi du 1: Tbéng hop axit (3-(((2R)-1-(5'-clo-2"-flo-[1,1'-biphenyl]-4-yl)-4-(1-
(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic
Cl Cl
B
' B(OH),
O F »
Pd(PPh3),Cl,
HO NHBoc Na,CO; HO NHBoc

A: axit (R)-3-((tert-butoxycarbonyl)amino)-4-(5'-clo-2'-flo-[ 1,1'-biphenyl]-4-

yl)butanoic

B6 sung Na,CO; (12,5g, 118mmol) vao dung dich chia axit (R)-4-(4-
bromophenyl)-3-((tert-butoxycarbonyl)amino)butanoic (HBC2251, 14g, 39mmol) va
axit 5-clo-2-flophenylboronic (8,5g, 49mmol) trong 300ml H7O. Lam 4m dung dich

-62-



20745

phan (mg nay dén nhiét do 40°C va bd sung 9ml THF, sau d6 bd sung Pd(PPh3)>Clp
(0,6g, 0,86mmol). Sau d6, khudy hén hop phan tmg & nhiét d6 60°C trong thoi gian
xép xi 1 ngay. Lam mat hdn hop phan tng néu trén dén nhiét d 23°C, va loai bd THF
trong diéu kién chan khong. Loc huyén phii chira nudce thu duge qua xelit rira cac chit
rin béng H»O. Sau do, chiét dich loc thu dugc két hop va HpO sau rira dugce béng xép
xi 1a 3:1 isopropyl axetat/axeton (400ml). Sau qué trinh phén tach, phan bé 16p hitu co.
B6 sung TBME (300ml) vao 16p nudc, sau d6, bd sung tir tir dung dich HCI 6N (32ml).
Sau d6, phan tach 16p hitu co nay va loc qua xelit. Rira chét rin bing TBME. C6 dic
dich loc thu dugc két hgp va dich rtra dén chét rén mau tréng nga (14,96g, 36,7mmol,
hiéu sudt 1a 94%, d6 tinh sach phé UV xdp xi 96% bing LCMS). LCMS (ES)
C,1Hy;CIFNOy: Tinh toan: 407,1; Thuc té: 406,4[M-H]".

Cl O\oio/l\m ol
'
O O\oj\oj\*u

0 .~ o)
Cs,CO3, DMF r.t. *
HO NHBoc Z¥e3 oJ\oJ\o

NHBoc

B: (3R)-1-(((xyclohexyloxy)carbonyl)oxy)etyl 3-((tert-butoxycarbonyl)amino)-4-(5'-
clo-2'-flo-[1,1'-biphenyl]-4-yl)butanoat

Phén tach 1-cloetyl xyclohexyl carbonat bing HPLC trén ¢ot Chriralpak ID thu
san phdm sir dung Heptan/TBME ty 1& 98:2 va thiét bi phat hién do su phan cuc. Tir su
phén giai nay, dinh 2 dugc xéac dinh 1a c6 98% ee trén ct Chiralpak ID va da duoc st
dung trong cic buédc tiép sau. B sung xesi carbonat (1,2g, 3,68mmol) vao dung dich
ctia 1-cloetyl xyclohexyl carbonat (chit ddng phan phén doan rira giai thtr hai tir cot
Chriralpak ID Heptan/TBME ty 1€ 98:2) (1,75g, 8,47mmol) va axit (R)-3-((tert-
butoxycarbonyl)amino)-4-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)butanoic (1,5g, 3,68mmol)
trong 35ml DMF dang khan & nhiét 6 0°C. Sau khi khudy hdn hop phan Gng nay
trong thoi gian 5 phut, loai bo bé nudc da va khudy hdn hop phan tmg & nhiét d6 23°C
trong thoi gian 4,5 gio. LCMS d4 cho thdy ring d6 hoan thanh ciia phan tmg nay x4p

xi 12 40%. Khudy hdn hop phan tng nay trong thoi gian xAp xi 18 gid, & mdi diém thu
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miu LCMS LCMS da cho thiy ring d hoan thanh cta phan tmg nay x4p xi 1a 95%.
Pha lodng hdn hop phéan ting bing etyl axetat va rira bing amoni clorua chira nuéc bdo
hoa (d6 pH ctia 16p nude x4p xi 1a 6-7). Sau qua trinh phén tach, chiét 16p nuéc hai 1an
bing etyl axetat. Rira cac 16p hitu co két hgp mét 14n bang nudc, mot 14n bing natri
clorua chtra nugc bdo hoa, 1am khd qua natri sulfat, loc, c6 dic va tinh sach b%mg séc
ky trén silicagel trén cot tw dong 120g silica Isco RediSep (etyl axetat-heptan néng do
0-20%) dé thu (3R)-1-(((xyclohexyloxy)carbonyl)oxy)etyl 3-((tert-
butoxycarbonyl)amino)-4-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)butanoat (2,07g, hiéu suit
12 97%, 95,8% ee khi dugc xé4c dinh trén HPLC chét 16ng siéu téi han ding cho phén
tich stt dung cot Chiralpak AD-H MeOH c6 ndng d6 5-55% véi NH,OH ndng do
20mM trong CO,. LCMS (ES") C;Hs,CIFNO;: Tinh toan: 577,2; Thuc té:
578,3[M+H]".

HClnéng d6 4N/
Dioxan
—————

Aok,

C: (3R)-1-(((xyclohexyloxy)carbonyl)oxy)etyl 3-amino-4-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)butanoat

B6 sung 9ml cia dung dich HCL ndng d6 4M trong 1,4-dioxan vao (3R)-1-
(((xyclohexyloxy)carbonyl)oxy)etyl  3-((tert-butoxycarbonyl)amino)-4-(5'-clo-2'-flo-
[1,1'-biphenyl]-4-yl)butanoat (2,02g, 3,49mmol). Khudy hdn hop phan tmg & nhiét do
23°C trong thdi gian x4p xi 1 gid. Lam bay hoi hdn hop phan ng nay gin nhu 13 d¢én
khd dé thu (3R)-1-(((xyclohexyloxy)carbonyl)oxy)etyl 3-amino-4-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)butanoat (x4p xi 1,73g, 104%) va dua truc tiép vao budc tiép theo.
LCMS (ES") C,sH,oCIFNOs: Tinh toan: 477,2; Thuc té: 478,2[M+H]".
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D: axit (3-(((R)-1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-((S)-1-
(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic

BS sung HATU (4g, 10,5mmol) vao dung dich chra axit 3-
phosphonoproprionic (1,62g, 10,5mmol) trong 15ml DMF dang khan. Lam mét hdn
hop phan tng néu trén dén nhiét d6 0°C va bd sung tir tir diisopropyletylamin (9mL,
51,5mmol) dén khi hdn hop c¢6 mau vang nhat. Khi hoan thanh sy bd sung nay, loai bd
bé nudc d4 va the khudy hdn hop phan tng & nhiét do 23°C trong thoi gian ~20 phut.
Sau d6 bd sung dung dich (3R)-1-(((xyclohexyloxy)carbonyl)oxy)etyl 3-amino-4-(5'-
clo-2'-flo-[1,1'-biphenyl]-4-yl)butanoat (1,73g, 3,36mmol) trong 15ml DMF dang khan
vao hdn hop phan g néu trén, sau d6, khudy hdn hop thu duge & nhiét do 23°C trong
xap xi 2,5 ngdy. LCMS ciia hdn hop phan tmg niy da cho thiy hdn hop theo ty 18 xép
xi 2:1 ctia san pham: chét ban diu bang phd UV. B4 sung thém diisopropyletylamin
khac nita (2,4ml, 13,7mmol) vao hdn hop phan Ung sau do bd sung axit 3-
phosphonoproprionic (0,54g, 3,5mmol), va HATU (1,3g, 3,5mmol). Khuéy hén hop
phén tng & nhiét d 23°C trong xap xi 4 gid. LCMS da cho thiy ty 18 x4p xi 1a 10:1
clia san phdm: chat ban diu bing phd UV. Khudy hén hop phan ung & nhiét do 23°C
trong xip xi 18h. LCMS d cho thdy ty 18 x4p xi 12 20:1 cua san phdm: chét ban diu
bang phd UV. Pha loang hdn hop phéan tGng bang etyl axetat va rira bing HC1 3N (dung
dich) cho dén khi khong quan sét thdy cc san phim phu phan cuc duoc bién dbi tir
HATU bang LCMS (vi du, >4 1an rira). Rira 16p hitu co bing nudc, sau d6 bang natri
clorua chira nudc bdo hoa, lam khd qua natri sulfat, loc, va ¢6 dic. Khqu chét rén
mau tring thu duoc trong toluen trong x4p xi 3 ngay, sau do6 loc va lam kho trong diéu
kién ap sudt chan khong cao dé thu 1,3 g axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-
y1)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic (2,1mmol, hidu suit 13 62%). Xac dinh ciu hinh héa lap thé
tuyét ddi bang tinh thé hoc tia X. Phén tach san phdm & dang tinh thé dang A. HRMS
(ES™) CysH34CIFNOGP: Tinh toan: 613,2; Thuc té: 614,2 [M+H]*. "H NMR (DMSO-d¢)
d: 10,45 (br s, 2H), 8,05 (d, J=8,3 Hz, 1H), 7,58 (dd, J=6,8, 2,7 Hz, 1H), 7,50 (dd,
J=8,2, 1,5 Hz, 2H), 7,46 (ddd, J=6,6, 4,3, 2,1 Hz, 1H), 7,37 (dd, J=10,3, 8,8 Hz, 1H),
7,30 (d, J=8,2 Hz, 2H), 6,61 (q, J=5,4 Hz, 1H), 4,49-4,59 (m, 1H), 4,21-4,34 (m, 1H),
2,71-2,86 (m, 2H), 2,49-2,52 (m, 2H), 2,10-2,27 (m, 2H), 1,75-1,88 (m, 2H), 1,63 (m,
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4H), 1,14-1,51 (m, 9H).

Phép do nhiéu xa dang bdt tia X (X-ray Powder Diffraction - XPRD), do nhiét
quét vi sai (DSC) va phéan tich do nhiét trong (TGA) sau cia dang tinh thé dang A
dugc thu tir mé 16n hon cua axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-((S)-1-
(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic ma dugc diéu ché twong tu v6i quy trinh duge mo ta trén day.
Dang A
a) Nhiéu xa dang bot tia X

Mau nhiéu xa dang bdt tia X duoc ghi lai trong thiét bi do nhifu xa Bruker™
D8 GADDS Discover véi cuc duong 1a CuKa (btrc xa CuKa (A = 1,5418A).
Vi thé, kiéu nhiéu xa tia X dugc bidu dién trong Fig. 1 va duoc trinh bay trong

bang 2 dudi diy béi cac tia phan xa clia cac tia phan xa quan trong nhét.

Béang 2.

Gée % Cuong do
2-Theta ° %
3,331 48,3
5,729 47
8,734 23,7
11,423 33,2
14,4 44.8
15,861 28,4
16,545 59,6
17,525 90,7
17,817 81,5
18,732 99,8
19,611 49,1
20,153 74,4
20,68 83,4
21,169 38,1
21,696 100
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21,94 66,2
23,174 31,5
23,937 48,3
24,117 57,7
24,571 61,1
25,024 62,1
25,47 50,5
27,365 51,3
27,362 40,4
27,985 31,1
28,386 36,4
29,167 39,6
29,606 48,2
30,692 45

31,789 40

32,487 34,2

b) Su phén tich nguyén té:
Ham luong nudc (chudn d6 Karl Fischer): 0,77% m/m* (khéi lugng/khéi lrong)

Béang 3
Nguyén t& Ham lugng tinh Ham lugng do dugc [% m/m]
toan [% m/m]
C 54,77 54,69*
H 5,58 6,231%*
N 2,28 2,22%
F 3,09 Khéng dugce béo cdo*
Cl 5,77 Khong dugce béo céo*
P 5,04 Khong dugc bao cdo*
O 23,45 Khong dugce bdo cdo*
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Dit liéu thuc nghiém tuong tng v6i cac du doan cho dang axit ty do cua axit (3-
(((R)-1-(5'-clo-2'-flo-[ 1,1'-biphenyl]-4-y1)-4-((S)-1-
(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic.
¢) Nhiét quét vi sai (DSC):

Vach nhiét quét vi sai (DSC) va vach phén tich do nhiét trong (TGA) ciia Dang
A thu dugc bing cach sir dung céc thiét bi TA Q2000 (DSC) va Q5000 (TGA)
véi khay dung miu nhom (TI20608); tbc do gia nhi¢t 10C°/phut, khoang nhiét do:
25°C dén 250°C. Nhiét do thu nhiét nong chay: Tyneipha = 146,09, AH = 66,56]/g; thét

thoét trong lwong ban ddu nho cia 0,38% trudce khi bit ddu néng chay.

DSC:

Can cach chinh xac 0,5-1,0mg chit thir nghiém vao trong khay dung miu dugc
dong kin. Khay mau tréng duoc str dung 1am ddi chimg. Biéu dd nhiét DSC duoc ghi
lai nhu sau: nhi€t d6 ctiia hé théng dugc diéu chinh dén khoang -40°C, va gia nhiét [én
dén 300°C véi téc dd gia nhiét 1a 10°C/phit, dudi dong nito c6 tbe d6 1a 50ml/phut.
Dung cu do nay dugc hiéu chudn nhiét d va etanpy béng Indi, it nhét 1a 99,9999%
tinh sach. P9 chinh x4c cta nhiét dd miu do duoc bing phuong phép nay 13 trong
khoang = 1°C, va nhiét ctia phan tng tdng hop c6 thé dugc do trong khoang sai sb ty
ddi 1a khoang +5%.

TGA:

Can céch chinh x4c 0,5-1,0mg chét thir nghiém vao trong khay dung mau ho.
Biéu d6 nhiét TGA dugc ghi lai nhu sau: nap mau vao buéng dbt, nhiét do cua hé
théng duoc hidu chinh dén 30°C va gia nhiét 1én dén 300°C véi tdc dd gia nhiét 1a
10°C/phiit, dudi dong nito ¢6 tbe d6 1a 25mL/phit.

Dung cu do nay dugc hiéu chudn nhiét do bﬁng niken va nhdm, va dugc hiéu

chudn khéi lugng bang 100mg chit chudn.
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Vi du 2: Tbéng hop axit (R)-4-(5'-clo-2'-flo-[1,1-biphenyl]-4-yl)-3-(3-

phosphonopropanamido)butanoic

Cl

HO26~po,H, O
= O F
EDC, HOBT, o)

DIPEA
-0 NH

0 PO3H,

A: axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-4-etoxy-4-oxobutan-2-yl)amino)-
3-oxopropyl)phosphonic

Hoa tan gan nhu hoan toan (R)-etyl 3-amino-4-(5'-clo-2'-flo-[1,1'-biphenyl]-4-
yl)butanoat (114mg, 0,306mmol), axit 3-phosphonoproprionic (47,2mg, 0,306mmol),
EDC (58,7mg, 0,306mmol) va HOBT (46,9mg, 0,306mmol) trong DMF (1ml), va bd
sung DIPEA (0,321ml, 1,837mmol). Khudy hén hop phan tng nay va gia nhiét dén
70°C trong thoi gian x4p xi 18 gid, sau d6 loc va tinh sach bing HPLC: ACN/H,0O
ndéng do 30-80% TFA ndng dd 0,1%, téc do 40ml/phit trong 15 phut qua 30x100
Sunfire C18, san ph'flm duoc chiét ra sau xép xi 5,5-8 phut. Tinh sach lai phan doan
dwoc két hop trén gradien 13 20-55% trong thoi gian 20 phut, va san phim duoc chiét
ra sau ~12,5-13 phiit. Lam bay hoi cac phan doan nay dén kho @ thu axit (R)-(3-((1-
(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-4-etoxy-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic (17mg) LCMS (ES™) Cy;H,4CIFNOGP: Tinh toan: 471,1; Thuc
té: 472,0[M+H]".

O l

-0 NH

0 PO3H, ONPOst

B: axit (R)-4-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-3-(3-phosphonopropanamido)butanoic
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Khudy axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-4-etoxy-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic (17mg, 0,036mmol) véi 0,144ml dung dich NaOH
IN, 0,288ml nuéc, sau d6 0,5ml MeOH. B sung thém nita 0,2ml NaOH IN va gia
nhiét dung dich thu dugc dén nhiét d6 50°C trong thoi gian 1 gid. Lam bay hoi dung
méi, bd sung 0,4ml dung dich HCI 1N & nhiét 46 23°C va mot 14n nita co dic hdn hop
nay dén khé. BS sung axetonitril, va loc va tinh sach hdn hop nay bing HPLC:
ACN/H,0 ndng d6 20-55% TFA ndng d6 0,1%, trong 8 phut, tbc d6 40mL/phit 30x10
Sunfire C18, san phim duoc chiét ra sau x4p xi 7-7,5 phut. Axit (R)-4-(5'-clo-2'-flo-
[1,1'-biphenyl]-4-y1)-3-(3-phosphonopropanamido)butanoic (3,3mg). LCMS (ES")
C1oHy0CIFNOGP: Tinh toan: 443,1; Thyc té: 444,1[M+H]". "H NMR (MeOD) &: 7,46-
7,41 (m, 3H), 7,37-7,35 (m, 2H), 7,33-7,29 (m, 1H), 7,16 (dd, J = 10,2, 8,8 Hz, 1H),
4,44 (m, 1H), 3,01 (dd, J = 13,5, 5,5 Hz, 1H), 2,83 (dd, J = 21,3, 7,8 Hz, 1H), 2,44-
2,31 (m, 4H), 1,73-1,62 (m, 2H).

Céc vi du 3.1-3.15 dugc didu ché theo cac phuong phap dwoc md ta trong vi du
1. Vi du 3.1 dugc didu ché bang cach str dung chit ddng phan duoc rira gii ra dAu tién
tir cot Chriralpak ID Heptan/TBME ty 1€ 98:2.

LCMS:
ES+
[M+H]+
(r.t)

Vi du | Céu tric / Tén

3.1 6143
Cl
(1,21)

R

OH

/
0 F~OH

O

axit (3-(((2R)-1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-(1-
(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic
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3.2 592,2
(1,24)
axit (3-(((2R)-4-(1-(benzoyloxy)etoxy)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)-4-oxobutan-2-yl)amino)-3-oxopropyl)phosphonic
3.3 574,2
Cl
(1,21 phut)
O O l F
)\o)j\oj\o NH
o
axit ((10R)-10-((5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)metyl)-2,6-
dimetyl-4,8,12-trioxo-3,5,7-trioxa-11-azatetradecan-14-
yl)phosphonic
34 560,2
Cl
(1,17 phut)
O O l F
N OJ]\ OJ\ 0

NH
OH
O)\/\Ila/OH
I
(0]

axit ((10R)-10-((5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)metyl)-6-metyl-
4,8,12-trioxo-3,5,7-trioxa-11-azatetradecan-14-yl)phosphonic
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3.5 ol 530,0 (1,11
phut)
g F}
O J\ O
/J\o 0 NH
_OH
o F~0H
(0]
axit (3-(((2R)-4-(1-axetoxyetoxy)-1-(5'-clo-2'-flo-[1,1'-biphenyl]-
4-yl)-4-oxobutan-2-yl)amino)-3-oxopropyl)phosphonic
3,6 572,2
(1,25 phut)
axit ((10R)-10-((5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)metyl)-2,6-
dimetyl-4,8,12-trioxo-3,5,7-trioxa-11-azatetradecan-14-
yl)phosphonic
3.7 558,2 (1,21

Cl

(1
0] 0]

\ﬁ/J\o’A\o NH
O)\/\ OH

P~0oH
0

axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-4-0x0-4-
((pivaloyloxy)metoxy)butan-2-yl)amino)-3-oxopropyl)phosphonic

phut)
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3.8 o 556,1 (1,11
O phut)
(1
O
O>\(\o NH
) P p Ot
0 I
o
axit  (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-((5-metyl-2-
0x0-1,3-dioxol-4-yl)metoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic
3.9 529,1 (1,01
Cl
phut)
| 0 I ]
N
-
\C[)I/\O ji/\cl)HOH
o) IF;’
o
axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-(2-
(dimetylamino)-2-oxoetoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic
3.10 557,1 (1,09
phut)

cl
\ o O F
SN 0 NH
T o,
I}
o)

(R)-2-(dietylamino)-2-oxoetyl 3-(3-(bis(2-(dietylamino)-2-
oxoetoxy)phosphoryl)propanamido)-4-(5'-clo-2'-flo-[1,1'-

-73-




20745

biphenyl]-4-yl)butanoat

3.11 585,2 (1,19
phut)
N N o)
T
axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-(2-
(dipropylamino)-2-oxoetoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic
3.12 613,3 (1,28
phut)
~oN \u/\o
o) o p2OH
1 OH
O
axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-(2-
(dibutylamino)-2-oxoetoxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic
3.13 555,1 (1,06
Cl
phut)

(T ]
0O

<::L\E/A\o NH

axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-4-0x0-4-(2-0xo0-
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2-(pyrolidin-1-yl)etoxy)butan-2-yl)amino)-3-

oxopropyl)phosphonic
3.14 569,2 (1,11
phut)
axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-yl)-4-ox0-4-(2-0x0-
2-(piperidin-1-yl)etoxy)butan-2-yl)amino)-3-
oxopropyl)phosphonic
3.15 . 560,1 (1,28
phut)

oW
(@] NH

ge
0 Pl
HO  OH
axit (R)-(3-((1-(5'-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-((2,3-dihydro-
1H-inden-5-yl)oxy)-4-oxobutan-2-yl)amino)-3-
oxopropyl)phosphonic

C6 thé nhan thiy ring hop chit theo sang ché 13 hiru ich dé 1am céc chét Grc ché

hoat tinh ctia endopeptidaza trung tinh va vi thé, 14 hiru ich trong diéu tri cic bénh va

tinh trang lién quan dén hoat tinh ciia endopeptidaza trung tinh nhu 13 c4c bénh dugc

mo ta theo séng ché.

Ngoai ra, hop chét theo sang ché khong tao ra hoic tao ra it sy gia ting ndng do

peptit AP trong CNS va co thé dwa ra tap hop céc ddc diém dit liéu an toan c6 loi.
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Can duogc hi€u rang sang che dugc md ta chi theo cach vi du va céc bién doi co

thé dugc tao ra trong khi vin ndm trong pham vi va tinh than clia sang ché.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I):

R2

R? O R
o

o NH

OH

0 '|°|\0H

@
trong do:
R' 14 H; -C,.qalkyl hodc Ce.joaryl; trong d6 alkyl tuy v dugc thé bing mot hodc nhidu
phan tir thé doc 1ap duoc chon tir nhém bao gdm -O-C(0)-0-Cs.sxycloalkyl, -O-C(O)-
C;.xycloalkyl, -O-C(0)-Cq.jparyl, -O-C(O)-O-Cq.jparyl, -O-C(O)-O-C,alkyl, -O-
C(0)-Cy.7alkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -C(O)NH-C,.
salkyl, va -C(O)N(Cy.7alkyl),;
trong d6 Cs.7xycloalkyl 12 nhém hydrocacbon ¢6 3 dén 7 nguyén tir cacbon, no hodic
khong no, nhung khong thom, c6 mdt vong, hai vong hodc ba vong,
R’ 1a Cl, CH; hoic F;
R’ 1a H, F, Cl, CH; hoic OCHs, hoic
mudi duge dung cua nd.

2. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thie (II):
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1)
trong do:
R'1a H; -Cy.7alkyl hodc Cg_jparyl; trong d6 alkyl tuy y dugce thé béng mét hodc nhiéu
phén tir thé doc lap dugc chon tir nhém bao gém -0-C(0)-0-C;.5xycloalkyl, -O-C(O)-
Cs.xycloalkyl, -O-C(0O)-Cg.jparyl, -O-C(O)-O-Cg.jparyl, -O-C(0)-O-Cysalkyl, -O-
C(0)-C,.7alkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -C(O)NH-C,.
salkyl, va -C(O)N(Cy.7alkyl),;
trong d6 Cs.;xycloalkyl 1a nhém hydrocacbon c6 3 dén 7 nguyén tir cacbon, no hoic
khong no, nhung khong thom, c6 mdt vong, hai vong hodc ba vong,
R” 14 Cl, CH; hoic F;
R’ 1a H, F, Cl, CH; hoic OCHj, hodc
mudi dugce dung cda no.
3. Hop chét theo diém 1 hodc 2, trong d6 R* 14 Cl va R? 1a F; hodc mudi duoc dung cia
no.

4. Hop chat theo diém 1, 2 hoic 3, trong d6 hop chit nay c6 cong thirc (I1I):
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O R3
OH

(I1D);
hodc mudi dugc dung cuda no.
5. Hop chét theo diém bt ky trong sb cac diém 1 dén 4, trong d6 hop chét nay c6 cong

thire (IV):

Cl
g
OH
0) NH

OH
04¢L\\//”\\P/’

”\‘OH
(0]
(Iv);

hodc mubi dugc dung cua no.

6. Hop chét theo diém 1, 2 hodc 3, trong do R'1a -Cy.salkyl hodc Cq.qparyl; trong d6
alkyl tiy y duoc thé bang mét hodc nhidu phén tir thé doc 1ap duge chon tir nhém bao
gbm -0-C(0)-0-C;.xycloalkyl, -O-C(0)-Cs.7xycloalkyl, -O-C(0)-Cq.joaryl, -O-C(O)-
0-Cg.jparyl, -O-C(O)-O-C,_salkyl, -O-C(0)-C,_salkyl, heteroaryl, heteroxyclyl, -C(O)-
heteroxyclyl, -C(O)NH,, -C(O)NH-C,.salkyl, va -C(O)N(C,_salkyl),;

trong d6 Cs_sxycloalkyl 1a nhém hydrocacbon c6 3 dén 7 nguyén tir cacbon, no hogic
khong no, nhung khong thom, c6 mdt vong, hai vong hodc ba vong,

hodc muoi dugc dung cia no.
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7. Hop chét theo diém 1, 2 hoic 3, trong do R'1a -Ci.4alkyl hodc R! duoc chon tir cac

nhom sau:
R2
. /\f%o , ‘:L"/\”/NO | %/\‘(O
o) o)

(0

L0 L0 L
LLA)&@ L s

trong d6 R* va R® dc 1ap dugc chon tir H va Cy4alkyl va R® 1a Cyalkyl; hodc mubdi
dugc dung cda nd.

8. Hop chit theo diém 1, 2 hoic 3, trong d6 R' 13 -Cy_alkyl, trong d6 alkyl tuy y dwgc
thé b%mg mot hogc nhiéu phan tir thé doc 14p dugc chon tir nhém bao gdm -C(O)NH,, -
C(O)NH-Cy_salkyl, va -C(O)N(C,.7alkyl),;

hodc mudi duge dung cua no.

9. Hop chét theo diém 1, 2 hoic 3, trong d6 R! 12 Me, Et hodc dugc chon tir nhém cod

cong thuc sau:

‘&J\OJ\O/O | ”*zj\oj\@ ta.;\oio/nb

R® (o]
‘Q\ )k
.. O RP

trong d6 R° 1a H hodc Cyalkyl, va R°1a Ci.4alkyl; hodc mubi dugc dung cta no.

va
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10. Hop chét theo diém 1, 2 hoic 3 trong do R! 1a Me, Et hodc dugc chon tir nhéom cé

cong thurc sau:

AJ\OJ\O/O v 71/'\0)7\0/@

hodc muoi duge dung cua no.

11. Hop chét theo diém 1, trong d6 hop chit nay Ia axit (R)-4-(5'-clo-2'-flo-[1,1'-

biphenyl]-4-yl)-3-(3-phosphonopropanamido)butanoic hoic mubi duoc dung cia né.

12. Hop chét theo diém 1, trong d6 hop chit nay 1a axit (3-(((2R)-1-(5'-clo-2'-flo-
[1,1'-biphenyl]-4-yl)-4-(1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-

yl)amino)-3-oxopropyl)phosphonic hodc mubi dugc dung cia no.

13. Hop chét theo diém 1, trong d6 hop chét nay 1a axit (3-((R)-1-(5"-clo-2'-flo-[1,1"-
biphenyl]-4-yl)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-

yl)amino)-3-oxopropyl)phosphonic hodc mudi duge dung cia né.

14. Hop chat theo diém 1, trong d6 hop chét nay 1a axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic & dang tinh thé axit tw do A duoc dic trung béi
gian d6 nhiu xa bot tia X bao gbm bén gié tri 26 hoac nhiéu hon (CuKaA=1,5418A)
duoc chon tr nhém bao gém: 16,5+0,2°, 17,5+0,2°, 17,8+0,2°, 18,7+0,2°, 20,2+0,2 ,
20,74£0,2°, 21,7+0,2°, 21,9+0,2°, 24,1+0,2°, 24,6+0,2°, 25,0+0,2°, 25,5+0,2° va
27,4+0,2° duge do & nhiét d6 khoang 22°C va budc soéng tia X, A bing 1,5418A.

15. Dugc phim chira hop chit theo diém bt ky trong s6 cac diém 1 dén 14, hodc mudi

dugc dung cia nd va mdt hodc nhi€u chat mang dugc dung.

16. Ché phdm chira: hop chit theo diém bat ky trong s6 cac diém 1 dén 14 hoic mudi
dugc dung cia n6 va mdt hodc nhiéu hoat chét c6 hoat tinh diéu tri duoc chon tir chit
trc ché HMG-Co-A reductaza, chit phong bé thu thé angiotensin, chét trc ché enzym
chuyén hoa angiotensin, chat phong bé kénh canxi, chit d6i khang endothelin, chét trc
ché renin, chét 1oi tiéu, chit bt chudc ApoA-I, chit chdng dai thao dudng, chit 1am

giam béo phi, chit phong bé thu thé aldosteron, chét phong bé thu thé endothelin, chét
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trc ché aldosteron synthaza, chat &trc ché CETP va chét e ché phophodiesteaza typ 5
(PDEY).
17. Hop chét c6 cong thirc (I):

R2

I|°|\0H

@
trong d6: R' 1a H; -Cyalkyl hodc Cg.joaryl; trong d6 alkyl tity ¥ dugc thé bang mot
hodc nhiéu phin tir thé doc 1ap duge chon tir nhém bao gdm -O-C(0)-0-Cs_7xycloalkyl,
-0-C(0)-C5_sxycloalkyl, -O-C(0)-Cg_jparyl, -O-C(O)-0O-Cg_jparyl, -O-C(0)-O-C,salkyl,
-O-C(0)-Cysalkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -
C(O)NH-Cysalkyl, va -C(O)N(Cj.alkyl),; trong d6 Cssxycloalkyl la nhém
hydrocacbon ¢6 3 dén 7 nguyén tir cacbon, no hogc khéng no, nhung khong thom, c6
mdt vong, hai vong hodc ba vong; R? 1a Cl, CHj; hoidc F; R*1aH, F, Cl CH; hoidc
OCHj, hodc mubi duge dung cia nd dé sir dung lam thudc.
18. Hop chét theo diém 17, trong d6 hop chit nay 1a axit (R)-4-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-y1)-3-(3-phosphonopropanamido)butanoic hozc mudi dugc dung ctia né.
19. Hop chét theo diém 17, trong d6 hop chat nay 13 axit (3-(((2R)-1-(5'-clo-2'-flo-
[1,1'-biphenyl]-4-y1)-4-(1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic hoic mubi duge dung ctia né.
20. Hop chét theo diém 17, trong d6 hop chit nay 1a axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-y1)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-

yl)amino)-3-oxopropyl)phosphonic hoic mubi duge dung ctia né.

-82-



20745

21. Hop chét theo diém 17, trong d6 hop chat nay 1a axit (3-((R)-1-(5'-clo-2"-flo-[1,1'-
biphenyl]-4-yl)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic & dang tinh thé axit ty do A dwgc dic trung béi
gian dd nhidu xa bt tia X bao gdbm bdn gié tri 20 hodc nhidu hon (CuKa A=1,5418A)
duoc chon & nhom bao gém 16,5+0,2°, 17,5+0,2°, 17,8+0,2°, 18,7+0,2°, 20,2+0,2°,
20,7+£0,2°, 21,7+0,2°, 21,9+0,2°, 24,1+0,2°, 24,6+0,2°, 25,0+0,2°, 25,5+0,2° va
27,440,2° do & nhiét do khoadng 22°C va budc song tia X, A, b:?mg 1,5418A.

22. Hop chét c6 cong thire (I):

R2

'ﬁ\OH
@

trong d6: R' 1a H; -Cyalkyl hodc Cg.joaryl; trong d6 alkyl ty v dugc thé bing mot
hodc nhiéu phan tir thé doc 14p dugc chon tir nhém bao gdm -O-C(0)-0-Cs_;xycloalkyl,
-0-C(0)-Cs.7xycloalkyl, -O-C(0)-Cq.paryl, -O-C(O)-0O-Cg.qparyl, -O-C(0)-O-Cy.alkyl,
-0O-C(0)-Cyqalkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -
C(O)NH-C;alkyl, va -C(O)N(C,qalkyl),; trong d6 C;;xycloalkyl 1& nhém
hydrocacbon ¢6 3 dén 7 nguyén tir cacbon, no hodc khéng no, nhung khong thom, c6
mdt vong, hai vong hodc ba vong; R* 1a Cl, CH; hodc F; R® 1a H, F, Cl, CH; hodc
OCHj;, hoic mudi dugc dung cta no, dé st dung trong diéu tri rbi loan hodc bénh lién
quan dén hoat tinh endopeptidaza trung tinh va dwoc chon tir nhém bao gdém chimng
tang huyét 4p, ching ting huyét ap khang tri, chimg ting huyét 4p phdi, ting huyét ap
dong mach phdi, chiung ting huyét 4p tdm thu don doc, bénh mach mau ngoai vi,
chimg suy tim, chimg suy tim xung huyét, chirng phi dai tAm that trai, bénh viém hong,

thiéu ning than, suy than, bénh than do dai thdo dudng, bénh than khong do dai thao

-83-



20745

duong, bénh than do thudc can quang, hoi chirng thén hu, viém ciu than, bénh xo cung
biéu bi, bénh xo cing cdu than, bénh than nguyén phat do protein niéu, ching ting
huyét ap mach méu thén, bénh vdng mac do déi thdo dudng va bénh thin giai doan
cubi (ESRD), chimg rdi loan chirc ning ndi md, chimg rbi loan chirc ning tdm truong,
bénh phi dai co tim, bénh co tim do dai thio duong, ching rdi loan nhip tim tim thét
va rdi loan nhip tim trén tim thét, chirng rung tdm nhi (AF), ching xo hoa tim, chimg
cudng ddng nhi, ching tai cdu tric mach mau giy hai, chimg 6n dinh méang bam,
ching nhdi méu co tim (MI), chirng xo hoéa than, bénh than da nang (PKD), suy than,
chting phii né theo chu ky, bénh Meniére, hdi ching cudng aldosteron, chiing cudng
canxi niéu, bénh cb truéng, bénh ting nhén 4p, r6i loan kinh nguyét, sinh non, ching
tién san giat, bénh lac ndi mac tir cung, céc r6i loan sinh san (ddc biét l1a chung vo6 sinh
& cd nam va nit, hdi chung buéng tring da nang, su that bai trong lam té), bénh hen,
chting ngung thd khi ngt, ching viém, bénh bach cu, hoi ching dau, chimg dong
kinh, céac réi loan tinh cam nhu 1 bénh trdm cam va tinh trang loan tdm thin nhu mét
tri nh¢ va chimg 13n do tudi gia, béo phi va céc rdi loan vé tiéu héa, su lanh vét thuong,
séc nhidm tring, chimg rbi loan tiét axit da day, ting renin huyét, chimg xo nang,
chung tai hep van tim, bénh dai thdo dudng typ 2, hdi chirng chuyén hoa, cac bién
ching do déi thao dudng, ching xo vita dong mach, va rdi loan chirc ning sinh duc &
nam va ntt, & dbi tuong can diéu tri.

23. Hop chét theo diém 22, trong d6 hop chit nay 1a axit (R)-4-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-y1)-3-(3-phosphonopropanamido)butanoic hodc mudi dugc dung cuia né.
24. Hop chit theo diém 22, trong d6 hop chét nay 1a axit (3-(((2R)-1-(5'-clo-2'-flo-
[1,1'-biphenyl]-4-yl)-4-(1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic hozic mudi dugc dung cia né.

25. Hop chét theo diém 22, trong d6 hop chét nay 1a axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-y1)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic hodc mubi duge dung ciia né.

26. Hop chét theo diém 22, trong d6 hop chét nay 1a axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic & dang tinh thé axit tw do A duoc dic trung boi
gian dd nhidu xa bot tia X bao gdm bén gi tri 20 hoic nhiéu hon (CuKo A=1,5418A)
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duge chon tir nhém bao gdm: 16,5+0,2°, 17,5+0,2°, 17,8+0,2°, 18,7+0,2°, 20,2+0,2°,
20,7+0,2°, 21,7+0,2°, 21,9+0,2°, 24,1+0,2°, 24,6+0,2°, 25,0+0,2°, 25,5+0,2° va
27,440,2° do & nhiét d¢ khoang 22°C va budc séng tia X, A béng 1,5418A.

27. Hop chét c6 cong thirc (I):

R2

R? O R3
o

OH
Iﬁ\OH

@

trong d6: R' 1a H; -Cyalkyl hodc Cg.joaryl; trong d6 alkyl tiy v duoc thé bing mot
hodc nhiéu phé‘m tr thé doc 1ap dugc chon tir nhém bao gém -0-C(0)-0-C5_sxycloalkyl,
-0O-C(0)-Cs.sxycloalkyl, -O-C(0)-Cg.jparyl, -O-C(0)-0-Cg.qparyl, -O-C(0)-0O-C,_7alkyl,
-0-C(0O)-Cy7alkyl, heteroaryl, heteroxyclyl, -C(O)-heteroxyclyl, -C(O)NH,, -
C(O)NH-Cyqalkyl, va -C(O)N(C;salkyl),; trong d6 Cs.sxycloalkyl 1a nhom
hydrocacbon c6 3 dén 7 nguyén tir cacbon, no hozc khéng no, nhung khong thom, c6
mdt vong, hai vong hodc ba vong; R? 1a Cl, CH; hoac F; R®1a H, F, Cl, CH; hoéc
OCHj, hodc mubi duge dung cua no, dé su dung trong diéu tri rdi loan hodc bénh dugc
chon tir ting huyét ap, chimg tang huyét ap phdi, chimg tang huyét 4p tim thu don doc,
chung ting huyét 4p khéang tri, bénh mach méu ngoai vi, ching suy tim, hoic ting
huyét 4p dong mach phdi.

28. Hop chét theo diém 27, trong d6 hop chat nay 13 axit (R)-4-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)-3-(3-phosphonopropanamido)butanoic hozic mudi duge dung ctia né.

29. Hop chét theo diém 27, trong d6 hop chét nay 1a axit (3-(((2R)-1-(5'-clo-2"-flo-
[1,1'-biphenyl]-4-y1)-4-(1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-

yl)amino)-3-oxopropyl)phosphonic hodc mudi duge dung cita né.
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30. Hop chét theo diém 27, trong d6 hop chét nay 1a axit (3-((R)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-

yl)amino)-3-oxopropyl)phosphonic hoic mubi dugc dung ciia né.

31. Hop chét theo diém 27, trong d6 hop chét nay la axit (3-(((R)-1-(5'-clo-2'-flo-[1,1'-
biphenyl]-4-yl)-4-((S)-1-(((xyclohexyloxy)carbonyl)oxy)etoxy)-4-oxobutan-2-
yl)amino)-3-oxopropyl)phosphonic & dang tinh thé axit tw do A duwoc dic trung béi
gian dd nhidu xa bot tia X bao g@)m bdn gia tri 20 hoac nhiéu hon (CuKo A=1,5418A)
dugc chon & nhém bao gém 16,5+0,2°, 17,5+0,2°, 17,8+0,2°, 18,7+0,2°, 20,2+0,2°,
20,740,2°, 21,7+0,2°, 21,9+0,2°, 24,1+0,2°, 24,6+0,2°, 25,0+0,2°, 25,5+0,2° va
27,4+0,2° do & nhiét d6 khoang 22°C va budc séng tia X, A bing 1,5418A.
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