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(57) Sang ché dé cap dén cac din xuat amit ma c6 cac hoat tinh chen cac kénh natri dong
mo theo dién ap mang nhu la cac kénh Nav1.7 va Nav1.8, va la httu ich trong viéc diéu tri
hoic phong ngira cac rdi loan va cac bénh co lién quan dén cac kénh natri dong mé theo
dién ap mang. Sang ché cling dé cap dén cac dugc pham chira hop chét ndy, quy trinh bao
ché dugc pham chira hop chat nay va mo ta viéc sir dung cac hop chat va dugc pham nay
trong viéc phong ngira hoic diéu tri cac bénh c6 lién quan dén cac kénh natri déng mo theo

dién &p mang.
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Linh vue k§ thuit dwgc dé cap

Séng ché dé cap dén cac dan xuat amit 12 cac chét chen kénh natri, dugc pham
chira chung va quy trinh bao ché dugc pham nay. Sang ché con m6 ta mot so mg

dung chira bénh cuia chung, dic biét 13 trong diéu tri chimg dau.
Tinh trang k¥ thuit ciia sang ché

Cac dén xuét amit theo sang ché 14 cac chét chen kénh natri va ¢6 mot sb ung
dung chita bénh, cu thé 1a trong diéu tri ching dau. Cu thé hon 13, cac din xuit amit
theo sang ché la cac chat diéu bién ciia ca hai kénh Navl.7 va Navl.8. Trong phén
thdo luén sau day, séng ché duoc duoc léy vi du béng cach vién din dén su wc ché
kénh Navi.7 va Navl.8. Chung thé hién 4i luc v6i kénh Navl1.7 va Navl.8 16n hon
déng ké so v6i 4i luc ciia ching v6i kénh Navl.5. Cac din xuét amit theo sang ché thé

hién tinh chon loc tbt cho kénh Nav1.7 va Nav1.8 hon so véi kénh Navl.5.

Cac kénh natri dong mé theo dién 4p mang (Voltage-gated sodium channel —
VGSC, Navl.x) ¢6 vai trd quyét dinh trong su bat dau va lan truyéﬁ dién thé hoat tinh
trong cac mo dé bi kich thich. Cac VGSC la céc protein mang sinh chét tich hop gdbm
c6 tiéu don vi alpha 16n va mét hoac nhiéu tiéu hon vi beta bé hon. O nguoi, chin tiéu
don vi alpha (Navl.1-Nav1.9) da dugc xac dinh véi cac dic tinh 1y sinh khéc biét va
cac ho so biéu hién khac nhali. Nav1.7, Navl.8 va Navl.9 phén 16n biéu hién trong hé
than kinh ngoai bién (Tai liéu phi sang ché 1). Cac dic tinh Iy sinh ciia Nav1.7 dat vai
trd trong su khéi tao cac dién thé hoat tinh, trong khi Nav1.8 12 thanh phan déng gop
chinh cho viéc ting 1én cia dién thé hoat tinh. Nav1.9 tao ra dong dién lién tuc tham

gia vao sy thiét 14p dién thé mang nghi.

Nav1.7 biéu hién manh & c4c noron hach r& lung (dorsal root ganglion — DRG),
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cling nhur & céc noron giao cam, va biéu hién cua ching mé rong ra & ca dau éuéi soi
truc trung tdm va ngoai bién. Navl.7 dugc ting cubng biéu hién & cac md hinh tién
1am sang cla chimg dau do viém va chimg dau do than kinh, bao gdm ca bénh than
kinh do d4i thao duong (Tai liéu phi sang ché 2 va Tai liéu phi sang ché 3). Vai trd ciia
Navl.7 trong chimg dau da dugc chiing thuc trong cac nghién cu’u bat hoat gen.
chudt bt hoat Navl.7 c6 diéu kién, Nav1.7 bi bit hoat ¢6 chon lgc & céc noron cam
giac c6 Navl.g, céé dap tmg dau do viém giy ra béi mot loat cac chat kich thich, nhu
1a formalin, ta chit Freund hoan chinh (complete Freund’s adjuvant - CFA), hoic yéu
t ting truong than kinh (nerve growth factor - NGF), duoc giam xudng hodc duoc
loai bé. Tuy nhién, dau do than kinh phat trién binh thuong (Tai liéu phi sdng ché 4 va
Tai liéu phi sang ché 5). Su loe_ﬁ b6 ¢6 didu kién Navl.7 trong cd noron cam giac va
noron giao cam hodc loai bé hoan toan Navl.7 giy nén kiéu hinh khéng dau duoc
“thdy & cac bénh nhan mic chimg mit cam gidc dau bam sinh (congenital insensitivity
to pain - CIP) lién quan dén r6i loan céc kénh, loai bé dau do viém hodc dau do than
kinh ma khong gdy ra bit ky r6i loan than kinh ty chii bit thuong nao (Tai liéu phi

sang ché 5 va Tai liéu phi sang ché 6).

G ngui, cic dot bién & SCN9A, ma ma héa Navl.7, gin lién v6i ba chimg rdi
loan dau; ching do déu dAu chi di truyén (inherited erythromelalgia - IEM), réi loan
dau cuc do (paroxysmal extreme pain disorder - PEPD) va ching mat cam giac dau
bam sinh (congenital insensitivity to pain - CIP) lién quan dén réi loan cac kénh. Cac
dot bién thém chirc ning, 1am ting cudng hoat tinh kénh va tang tinh hung phin cia
noron DRG, tao ra cdc hdi chiing dau nghiém trong nhu ching d6 dau dau chi di
truyén (inherited erythromelalgia - IEM) hodc rdi loan dau cuc do (paroxysmal
extreme pain disorder - PEPD). Tréi lai, cac dot bién mat chirc ning, giy ra su mat
hoan toan Nav1.7 c6 chic nang boi su cat xén kénh, su cit ndi sai hodc su van chuyén

co thi€u sot, dan t6i mat kha nang cam nhén dau nhu chimg mat cam gidc dau bam
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sinh (congenital insensitivity to pain - CIP) lién quan dén réi loan cac kénh (Tai lidu

phi sang ché 7).

Navl.8 dugc biéu hién manh ¢ cd noron DRG c¢é s¢i C nho khong cé bao
myelin va noron DRG ¢6 soi delta A manh c6 bao myelin va mtc do biéu hién cta
chung dugc ning 1én déang ké & tinh trang viém (Tai liéu phi sang ché 8).R§t nhiéu
bang chtng da chi ra ring Nav1.8 mang phan 16n dong natri 13 nguyén nhan co ban
cta su ting dién thé hoat tinh & cdc noron cam thu. Chudt bi bat hoat Nav1.8 hoan
toan dd cho thiy su giérh cac dap ung dau vé1i cac kich thich lanh va ap luc co hoc,
nhung dau do than kinh lai phét trién binh thuong (Tai liéu phi sang ché 9 va Tai liéu
phi sang ché 10). Tuy nhién, cdc nghién cru lam giam biéu hién gen (knockdown) sir
dung d6i ma hoic siRNA ciia Nav1.8 da dua ga gia thiét vé sy tham gia ctia Nav1.8 &
ca dau do than kinh va dau do viém (Tai liéu phi sang ché 11 va Tai lidu phi sang ché
12). O ngudi, cac dot bién thém chirc nang & SCN10A, ma ma héa cho Nav1.8, gan
day duoc nhin biét & cac bénh nhan mic bénh than kinh sgi nhé (small-fiber
neuropathy - SFN) ma khéng mang céc dot bién & Nav1.7 (Tai liéu phi sang ché 6 va
Tai liéu phi sang ché 13). Khang thé don dong nhim dén cam bién dién 4p kénh

Navl.7 dé giam dau va ngira dugc mo ta. (Téi liéu phi sang ché 14).

Vé phuong dién 14m sang, chat chen kénh natri déng mé theo ‘dién ap mang (vi
du nhu lidocain, halotan) da dugc st dung trong diéu tri dau, nhung cong dung cua
ching thudng bi gidi han boi tinh hiéu qua khong hoan chinh do hiéu luc thdp va boi
cac tac dung phu khong mong muén do lua chon khong c6 kiéu phu, dic biét 1a dbi
khang Navl.5 (vi du nhu loan nhip tim). Nav1.7 va Nav1.8 dong biéu hién & hé than
kinh ngoai bién va tfuyén cac tin hiéu dau béng cach cung hoat tinh, véi Nav1.7 hoat
tinh nhu 1a dong dién ngudng, va voi Navl.8 tao ra phan 16n dong natri 1a nguyén
nhan co ban cua su ting dién thé hoat tinh trong subt qua trinh kich thich dién lap di

1ap lai. Vi vay, chat chen kénh natri vé1 ai luc v6i cd Navl.7 va Navl.8 cao hon so vé6i

-4-



34119

4i luc v6i Navl.5 c6 thé dua dén ho so 1am sang tdt hon céc loai thudc hién hanh.
Danh sach tai liéu vién dan
Tai liéu phi sang ché
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Tai liéu phi sang ché 13: Faber C G, va cong su, PNAS 2012; 109:

19444-19449

Tai liéu phi sang ché 14: Lee T H, va cong su, Cell. 2014; 157, 1393-1404
Ban chit k§ thuat ciia sang ché
Vén dé ky thuét can dugc giai quyét

Muc dich cua sang ché 1a @& xuét céc chét chen kénh Navl.7 va Navl.8 mdi,
céc chét nay 1a cac thudc ung vién tét. Cac hop chat duge wu tién lién két manh véi
céc kénh Nav1.7 va Navl1.8 trong khi thé hién ai luc thap dbi v6i cac kénh natri khéc,
dic biét 1a kénh Navl.5. Chung s& hitu cac déc tinh dugc dong hoc tdt, nhu 1 tinh
hip thu, tinh phan bé, tinh chuyén hoa va tinh bai tiét, dé didu tri tinh trang hodc rdi
loan ma c6 sy tham gia cda cac chét chen kénh Nav1.7 va Navl.8. Ching khong doc
va chi thé hién mot vai tac dung phu. Hon nita, thude ung vién ly tudng sé& ton tai &
dang vat Iy 6n dinh, khéng hut 4m va dé dang bao ché. Sang Vché con dé xuat duge

phim chira ching va quy trinh bao ché dugc phim nay.

Dac biét 1a, cac dan xuat amit theo sang ché 1a c6 chon loc véi cac kénh Navl.7

va Nav1.8 hon 12 kénh Navl1.5, dan tGi cac cai thién & hd so tac dung phu.

Do d6, cac dan xuit amit theo sang ché hitu ich trong viéc didu tri mot loat
nhiéu rdi loan, dic biét 1a dau, dau cép tinh, dau man tinh, dau do than kinh, dau do
viém, dau noi tang, dau do cam thu than kinh gém dau sau phﬁu thuat, va céac loai dau
hdn hop bao g@)m dau noi tang, éng tiéu hoa, cac chu trac so, hé co Xuong, xuong
séng, hé niéu sinh duc, hé tim mach va hé than kinh trung vong (CNS : central
nervous system), gdbm dau trong ung thu, dau lung, dau xoang miéng mat va dau do

hoa tri li¢u.

Céc tinh trang khic c6 thé dwoc didu tri boi cac din xudt amit theo sang ché

bao gom nglra, X0 cing rai rac, cac roi loan thoai hoa than kinh, h¢i chimg rudt kich
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thich, viém xuong khép, thép khop, céc r6i loan bénh hoc than kinh, cac rdi loan chirc
nang rudt, cac bénh viém rudt, dau gén lién vé6i dau bung kinh, dau vung chau, viém
bang quang, viém tuy, dau nira dau, dau diu do cang thing, bénh than kinh déi théo
duong, dau do than kinh ngoai bién, dau than kinh toa, bénh dau nhtrc toan thén, bénh
Crohn, dong kinh hodc céc tinh trang dong kinh, trAm cam ludng cuc, tim dép nhanh,
r6i loan khi sic, rdi loan ludng cuc, cac r6i loan tAm than nhu 1a lo léng va trAm cam,
tang truong luc co, loan nhip tim, cac roi loan van dong, céc réi loan than kinh ndi
tit, mAt diéu hoa, tidu khong kiém soat, dau ndi tang, dau day than kinh sinh ba, dau
day than kinh do zona, dau ddy than kinh thong thuong, dau day than kinh sau khi bi
zona, dau ré than kinh, dau lung, dau d4u hodc dau cd, dau nghiém trong hodc khoé
chira, dau dit doi, dau sau phﬁu thuat, dot quy, dau trong ung thu, roi loan co giat va
chimg hoa théng,

Céc hop chét thé hién cac hoat tinh d6i khang c4c kénh Nav1.7 va Nav1.8. Hon
nita, ching thé hién tinh chon loc véi cac kénh Navl.7 va Nav1.8 so v6i kénh Navl.5.
Céch thie giai quyét van dé

Péi véi viée diéu tri tinh trang hodc rdi loan trong d6 lién quan dén céac chét
chen kénh Nav1.7 va Navl.8, so v6i cac hop chit khac dugc cong bd trong céc giai
phép k§ thuat da biét, cac hop chit theo sang ché c6 thé thé hién it ddc tinh; tinh hap
thu tt, tinh phan b, tinh chuyén hoa va tinh bai tiét; tinh tan tt; tinh lién két véi
protéin huyét ﬁrong tbt; twong tac thube-thude it hon; hoat tinh trc ché ¢ kénh HERG
giam; va/hodc khoang kéo dai QT giam.

Sang ché dé xuét:

[1] Hop chit c6 cong thire (T) dudi day:
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[R%], [R*],
RSa H l \N O
5¢
R1 R N ’)\ )’L 4
X RE® 2§ F
R5d 9]

M
trong do:
~Ala aryl hoac heteroaryl;

R! duqc chon tr nhom bap gdbm: -CF;, -CHF,, -OCFs, -SFs, -OCHF,,
-OCH,CHF,, -OCH.CF;, -OCH,CH:CF3, -OCH(CH3)CF;, -OCHC(CHjs)Fa,
-OCH,CF,CHF,, -OCH:CF:CF;, -OCH>CH,OCH2CF;, -NHCH>CF;, -SCF3,
-SCH,CF3;, -CHCF3, -CH,CH.CF;, -CH,OCH:CF;, -OCH,CH>OCF;, va
flobenzyloxy;

R? dugc chon mot cach doc 1ap tir nhém bao gom:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Cis alkyl, (5) -O-Ci alkyl, (6) Cz2s
alkenyl, (7) Cs7 xycloalkyl, (8) -CN, va (9) -(C=0)-NR°R’, trong d6 Cis alkyl,
-O-Ci alkyl, Ca- alkenyl hodc Cs.7 xycloalkyl khong duge thé hoic duoc thé boi mot
hodc nhiéu nhém thé duogc chon mot cach doc 1ap tr nhém bao g(‘?)m: halogen,A va
hydroxyl;

~ R!'vaR?c6 thé giéng hodc khac nhau;

plao, 1,2, 3 hoic 4;

khi p 14 2 hodc 16n hon hai, mdi R? 1a gidng hodc khac nhau;

‘R! va R? ¢ thé dugc thé & vi tri bat ky trén vong A;

X duoc chon tur nhém bao gom: -CR3*R®-, -O-, -O-CR®R®- -NR’-,
-NR’-CR#R?-, -S-, va -S-CRB3aR®-;

7 1a CH, CR?, hoic N;
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R? duoc chon mot cach doc 14p tir nhdém bao gém:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci.s alkyl, va (5) -O-Ci alkyl;

qla 0, 1, 2, hodc 3; khi q 1a hai hodc 16n hon hai, mdi R3 1a giéng hodc khac
nhau;

R* dugc chon tir nhém bao gém:

(1) hydro, (2) Cis alkyl, (3) C2¢ alkenyl, (4) Cs7 xycloalkyl, trong d6 Ci
alkyl, Co.6 alkenyl hodc Cs.7 xycloalkyl khong dugc thé hodc dugc thé boi mot hodc
nhiéu nhoém thé dugc chon mot cach doc 1ap tir nhém bao gdm: halogen, hydroxyl,
-C16 alkyl, -O-Ci alkyl, va Cs7 xycloalkyl, va (5) aryl ma khong dugc thé hodc dugc
thé boi mot hodc nhidu nhém thé duge chon mot cach doc 1ap tor nhom bao g@)m:
halogen, hydroxyl, Ci.s alkyl, -O-Ci.s alkyl, -C37 xycloalkyl, va -O-Cs; xycloalkyl;

R va R3¢ duge chon mét cach doc 14p tir nhém bao gom:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci.s alkyl, (5) -O-C1- alkyl, va (6) Ci.6
alkoxyCis alkyl, trong d6 Cis alkyl, -O-Cis alkyl, va Ci alkoxyCi.s alkyl khong
duoc thé hodc dugc thé bai mot hodc nhiéu nhom thé duge chon mot cach doc lap tir
nhém bao gdm: halogen va hydroxyl;

R va R duoc chon mot cach doc 1ap tir nhém bao gdm: (1) hydro, (2)
halogen, va (3) C.6 alkyl:

R c6 thé tao thanh Cs. xycloalkyl v6i R;

R ¢6 thé tao thanh Cs. xycloalkyl véi RS,

RS va R7 dugc chon mot cach doc 1ap tir nhom bao gdm: (1) hydro, (2) Cis
alkyl, va (3) Cis alkoxyCis alkyl, trong d6 Ci.s alkyl hodc Cis alkoxyCi.s alkyl
khong dugc thé hodc duogc thé béi mot hodc nhidu nhém thé duge chon mdt cach doc

1ap tir nhom bao gdm: halogen, va hydroxyl; RS ¢ thé tao thanh hop éhét vong 4 dén
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7 nguyén tir v6i R7 ¢6 thé chita nguyén tir nito, nguyén tit oxy, nguyén t& luu huynh,
hoc lién két doi;

R® va R® duoc chon mot cach doc 14p tir nhém bao gom;

(1) hydro, (2) halogen, (3) hydroxyl, (4) C1.s alkyl, va (5) -O-Ci- alkyl;

R? duoc chon tir nhém bao goém: (1) hydro va (2) Ci6 alkyl;

hodc tién dugc chit hodc mudi duoe dung ctia no,

[2] hop chéit duge mo ta theo [1] trong do:

A 1a phenyl, pyridyl, pyrazyl, pyrimidyl, quinolyl; isoquinolyl, quinoxalyl, hodc
naphtyl; |

X dugc chon tr nhém bao gdm: -CR¥R®- -O-, | -O-CR3R®-, _NR’-,

-NR’-CR3*R®-, va -S-;
RS2 va R5¢ duge chon mot cach doc 1ap tir nhém bao gom:

(1) hydro, (2) halogen, (3) hydroxyl, va (4) Ci- alkyl, trong d6 Ci.s alkyl khong
duoc thé hodc dugc thé béi mot hodc nhidu nhém thé duge chon mot cach doc 1ap tir

nhém bao gdm: halogen va hydroxyl;
R>? 14 hydro;
R3¢ dugc chon tir nhém bao gbm: (1) hydro, (2) halogen, va (3) Ci.6 alkyl;
R ¢6 thé tao thanh Cs.s xycloalkyl véi R,
hodc tién duogc chét hodc mudi duge dung cta chung,

[3] hop chét c6 cong thire (IT) dudi day:
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R? R’
L RSa ~ N 's)
5¢ H §
RSbR5d 0 H

m
trong do:
W 1a CH, CR!, CR? hodc N;

R! duoc chon tir nhém bao gdm: -CF3, -CHF,, -OCF;, -SFs, -OCH,CF3, va

flobenzyloxy;

R? duoc chon tir nhém bao gém: (1) hydro, (2) halogen, (3) hydroxyl, (4) Ci-s

alkyl, (5) -O-C16 alkyl, va (8) -CN;

X dugc chon tir nhém bao gdm: -CR¥R®- -O-, -O-CR®*R®-, -NR’-,

-NR’-CR%R®-, va -S-;

7 1a CH, CR? hoic N;

R? duoc chon tir nhém bao gdm:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci alkyl, va (5) -O-Ci6 alkyl;

R* dugc chon tir nhém bao gom: (1) Ci alkyl, va (2) Cs7 xycloalkyl, trong d6
C1.6 alkyl hodc Cs xycloalkyl khong duoc thé hodc duge thé boi mot hodc nhidu
nhém thé dugc chon mét cach doc 13p tr nhém bao gf”)m: ‘halogen, hydroxyl, -Ci.6 |
alkyl, -O-C1-6» alkyl, va Cs.7 xycloalkyl;

R va R dugc chon mdt cach doc 1ap tir nhém bao gdm: (1) hydro, (2)
halogen, (3) hydroxyl, va (4) Ci alkyl khong dugc thé hoic dugc thé béi mot hodc
nhiéu nhém thé dugc chon mot cach doc 1ap tr nhém bao gém: halogen va hydroxyl;

R3® 13 hydro;

R3d duoc chon tir nhém bao gEA)m: (1) hydro, (2) halogen, va (3) Ci alkyl;
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RSC c6 thé tao thanh Cs. xycloalkyl véi R>Y;

R va R® dugc chon mot cach doc 14p tir nhém bao gom;

(1) hydro, (2) halogen, (3) hydroxyl, (4) C1. alkyl, va (5) -O-Ci alkyl;
R® dugc chon tir nhém bao gdm: (1) hydro, va (2) Ci alkyl;

hoic tién duoc chét hodc mubi duge dung cua chung,

[4] hop chat ¢ cong thire (ITT) dudi day:

R3

2
U e X R
X N
W x/{s\b{/ Z7ONT R
R R% O H
(i
trong do:
W la CH, hoac N;

R2 dugc chon tir nhom bao gdm: (1) hydro, (2) halogen, (3) hydroxyl, (4) Ci-s

alkyl, (5) -O-C16 alkyl, va (6) -CN;

X dugc chon tr nhéom bao gdm: -CR¥R®-, -O-, -O-CR%R®-, -NR’-,

-NR’-CR8R®-, va -S-;
Z 1a CH hodc N;
R3 du@c chon tir nhém bao gom:
(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci.s alkyl, va (5) -O-Ci.6 alkyl;

R* dugc chon tir nhém bao gém: (1) Ci alkyl, va (2) Cs7 xycloalkyl, trong d6
Cis 'alkyl hodc Cs.7 xycloalkyl khong dugce thé hodc dugc thé boi mot hodc nhiu

nhém thé dugc chon mot cach doc 1ap tr nhom bao gém: halogen va hydroxyl;

R va R’ dugc chon mot cach doc lap tir nhém bao gdm: (1) hydro, (2)
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halogen, (3) hydroxyl, va (4) Cis alkyl ma khong dugc thé hodc duge thé bdi mot
hodc nhiéu nhém thé duoc chon mét cach ddc lap tir nhém bao gbm: halogen va

hydroxyl;
R® va R?d 14 hydro;
R® va R? 1a hydro;
R’ 14 hydro;
hodc tién duoc chét hoac mubi dugc dung cda chung,
[5] hop chat dugc mo ta theo [4] trong d6:
WIaN;
hodc tién dugc chét hoac mudi duge dung cua nd,
[6] hop chit ma dugc chon tir nhém bao gom:
2-(xyclopropancarboxamido)-N-(2-(4-(triflometyl)phenoxy)propyl)
isonicotinamit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)isonicotinamit

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-propionamidoisonicotin
amit; |

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-6-metylisoni
cotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-metyl-6-propionamidois

onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami

do)isonicotinamit;
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N-(2-((3 -010-5-(triﬂometyl)pyridin-Z—yl)amino)ety1)-2-.isobutyramidois onicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-propionamidoisonicotinam
it;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylisonicot
inamit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylpyrimid
in-4-carboxamit;

2-metyl-6-propionamido-N-(2-((5-(triflometyl)pyridin-2-yl)oxy)etyl)
1sonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramidoisonicotinam
it;

N-(2-((3 —clo-5-(triﬂometyl)pyridin—Z-yl)oXy)etyl)-2—(xyclopropancarboxamido)
isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoison

icotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)

-6-metylpyrimidin-4-carboxamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramidoisonic

otinamit;
2-isobutyramido-N-(2-(3-(triflometoxy)phenoxy )etyl)isonicotinamit;
2-axetamido-6-metyl-N-(2-(3-(triflometoxy)phenoxy)etyl)isonicotinamit;

2-axetamido-N—(2-(2-010-4-(triﬂometyl)phenoxy)etyl)isonicotihamit;
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N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-isobutyramidoisonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-6-metylisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(triflometyl)phenoxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-(xyclopropancarboxamido)

-6-metylisonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami

do)-6-metylisonicotinamit;

N-(3-(3-clo-5-(triflometyl)pyridin-2-y1)propyl)-2-(xyclopropancarboxamido)is

onicotinamit;
2-axetamido-N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-6-metylisonicotina
mit;
N-(2-((3-flo-5-(triflomety])pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylison
icotinamit;
N-(3-(3-clo-5-(triflometyl)pyridin-2-y1)propyl)-2-propionamidoisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;
2-propionamido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylison

icotinamit;

N-(2-((3-clo-53-(triflometyl)pyridin-2-y1)oxy )etyl)-2-(xyclopropancarboxamido)
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pyrimidin-4-carboxamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-isobutyramido-6-metylis
onicQtinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami
- do)pyrimidin-4-carboxamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicotinami

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)isonicoti
namit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-(xy clopropancarboxamido)-6-mety]
isonicotinamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)pyrimidi
n-4-carboxamit;

2-metyl-6-propionamido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)

isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;
2-isobutyramido-N-(2-((6-(triflometyl)quinolin-2-yl)amino)etyl)isonicotinamit;

2-metyl-6-propionamido-N-(2-((6-(triflometyl)isoquinolin-1-yl)oxy)etyl)

isonicotinamit;

2-metyl—6-pr0pi0namid0-N-(2-((6?(2,2,2-triﬂ0etoxy)naphtalen—2—yl)oxy)etyl)
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isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)et

yl)isonicotinamit;
2-isobutyramido-N-(2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etyl)isonicotin
amit;
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-isobutyramidoisonicotina

mit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-6-metylisonicot
inamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-metyl-6-propionamidoison
icotinamit;

2-axeta1nido-N-(2-((6-(triﬂometyl)quinolin-Z-yl)oxy)etyl)isonicotinamit;

2-propionamido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;

2-axetamido-6-metyl-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinam
it;

2-(xyclopropancarboxamido)-6-metyl-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)
etyl)isonicotinamit;

2-isobutyramido-6-metyl-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicoti
namit;

2-(xyclopropancarboxamido)-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)pyri

midin-4-carboxamit;

2-(2-hydroxy-2-metylpropanamido)-6-metyl-N-(2-((6-(triflometyl)quinolin-2-y

l)oxy)etyl)isonicotinamit;
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(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)ison
icotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-propionamidoi
sonicotinamit;

(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-6-
metylisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-metyl-6-propio
namidoisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)isonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-isobutyramidoi
sonicotinamit;

(R)-N-(1-((3-clo-5-(triflomety])pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)-6-metylisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-isobutyramido
-6-metylisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)pyrimidin-4-carboxamit;

(S)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami
doisonicotinamit;

(R)-2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metyli

sonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami

doisonicotinamit;
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(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-y1l)oxy)propyl)-2-(xyclopropancarbox

amido)isonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-y1) oxy)propyl)-2-(xyélopropancarbox

amido)-6-metylisonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramido-6-me

tylisonicotinamit;

2-metyl-6-propionamido-N-(2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)isonicoti

namit;

2-(xyclopropancarboxamido)-N-(2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)isoni

cotinamit;
2-isobutyramido-N-(2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)isonicotinamit;

N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoisoni

cotinamit;

N-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoison

icotinamit;
2-propionamido-N—(2-((4-(triﬂomety1)quinolin-Z-yl)oxy)etyl)isonicotinamit;
2-metyl-6-propionamido-N-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)isonicoti
namit;
2-isobutyramido-N-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)pyri

midin-4-carboxamit;
2-butyramido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-pivalamidoisonicotinamit;

N-(2-((3-clo-3-(triflometyl)pyridin-2-yl)oxy )etyl)-6-metyl-2-propionamidopyri
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midin-4-carboxamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylpyri

midin-4-carboxamit;
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy )etyl)-2-propionamidoisonicotinamit;
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-6-metylisonicotinamit;

N-(2-(2-flo-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicotinami

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)isonicoti

namit;
N-(2—(2-ﬂo-4—(triﬂometyl)phenoxy)etyl)-2-ivsobutyramidoisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-6-metyli
sonicotinamit;

N-(2-(2-flo-4-(triflometyl)phenoxy )etyl)-2-isobutyramido-6-metylisonicotinam
it;

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)pyrimidi
n-4-carboxamit;

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

t
N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it; |
N-(2-(2-clo-5-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami
£
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N-(2-(2-clo-5-(triflometyl)phenoxy )etyl)-2-isobutyramido-6-metylisonicotinam

it;

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-metyl-6-propionamidoisonicotina
mit; |

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(xyclopropancarboxamido)isonico
tinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-isobutyramidoisonicotinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-isobutyramido-6-metylisonicotina
mit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-propiona
midoisonicotinamit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-(xyclopro

pancarboxamido)-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-y1l)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylisonicotinamit;

N—(Z-((3-xyano-S-(triﬂometyl)pyridin-2-yl)oxy)etyl)-2-metyl-6-pr0pi0namidois

onicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy)phenoxy etyl)isonicotinamit;
N-(2-(2-c10-4—(triﬂometoxy)phenoxy)etyl)-2-pfopionamidoisonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-(xyclopropancarboxamido)-6-met
ylisonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy )phenoxy )etyl)-6-metylisonicotinamit;

N-(2-(2-clo-4-(triflometoxy )phenoxy )etyl)-2-(xyclopropancarboxamido)pyrimi
din-4-carboxamit;
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2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)isonicotina
mit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-propionamidoisonicot
inamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-isobutyramidoisonico
tinamit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-6-metyliso
nicotinamit;

2-axetamido-N—(3-((3-clo-5-(triﬂometyl)pyridin—2-yl)oky)propyl)isonicotinami

N-(3-((3-clo-5 -(triﬂometyl)pyridin—2-yl)oxy)propyl)-2-isobutyramidois.onicotin
amit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metylisoni
cotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-(xyclopropancarboxami

do)-6-nietylpyrimidin-4-carboxamit;
2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metoxy-4-(triflometyl)phenoxy )etyl)-2-propionamidoisonicotinamit;
2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicotina
mit;
N-(2-(2-metoxy-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicoti
namit;
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)ison
icotinamit;
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2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-
metylisonicotinamit;
2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicoti
namit;
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)pyri
midin-4-carboxamit;
N-(1-(((3-clo-5-(triflomety])pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram
ido-6-metylpyrimidin-4-carboxamit;
N-(1-(((3-clo-5-(triflomety])pyridin-2-yl)oxy)metyl)xyclopropyl)-2-(xycloprop
ancarboxamido)-6-metylpyrimidin-4-carboxamit;
2-butyramido-N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)
isonicotinamit;
2-axetamido-N-(2-(2-mety1-4-(triﬂ0metyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;

2-axetamido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy )etyl)isonicotinamit

2-métyl-N-(2-(2-mety1—4-(triﬂometyl)phenoxy)etyl)-6-propionamidoisonicotina
mit;
' 2-(xyclopropancarboxamido)-N—(2-(2-mety1—4-(‘triﬂometyl)phenoxy)etyl)isonic
otinamit;
2-isobutyramido-N-(2-(2-mety1—4-(triﬂometyl)phenoxy)etyl)isonicotinamit;
2-(xyclopropancarboxamido)-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)et
yl)isonicotinamit;
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2-isobutyramido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotin

amit;

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)pyrim

idin-4-carboxamit;

N-(2-(4-clo-3 -(triﬂometyl)phenoxy)etyl)-Z-(xyclopropancarboxamido)-6-metyl

pyrimidin-4v-carboxamit;
N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-2-isobutyramidoisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy )etyl)pyrimi

din-4-carboxamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)isonico

tinamit;
2-axetamido-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-6-metylisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-6-met

ylpyrimidin-4-carboxamit;

2-axetamido-N-(2-(3-flo-4-(triflometoxy)phenoxy )etyl)isonicotinamit;

va

N-(2-(3-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;

hodc tién dugc chét cta chting hoac mubi dugc dung cua chung,

[7] hop chét nhu dugce mé ta theo [6] ma duoc chon tir nhém bao gom:

2-(xyclopropancarboxamido)-N-(2-(4-(triflometyl)phenoxy)propyl)isonicotina
mit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)isonicotinamit
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N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-propionamidoisonicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-6-metylisoni
cotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-metyl-6-propionamidois
onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami
do)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-isobutyramidoisonicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-propionamidoisonicotinam
it; |

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylisonicot
inamit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylpyrimid
in-4-carboxamit;

2-metyl-6-propionamido-N-(2-((5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotin
- amit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramidoisonicotinam
it;

N-(2-((3-clo-5-(triﬂometyl)pyridin-2-y1)oxy)etyl)-2-(Xyclopropancarboxamido)

isonicotinamit;
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N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoison
icotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
-6-metylpyrimidin-4-carboxamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramidoisonic

otinamit;
2-isobutyramido-N-(2-(3-(triflometoxy)phenoxy)etyl)isonicotinamit;
2—a§<etamido-6-metyl-N-(Z-(3-(triﬂometoxy)phenoxy)etyl)isonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
2-axetamido-N—(2-(2-c10-4-(triﬂometyl)pheﬁoxy)etyl)-6-metylisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(triflometyl)phenoxy )etyl)isonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
-6-metylisonicotinamit;
N-(2-((3-clo-5 -(triﬂometyl)pyridin-2-yl)aminb)etyl)-2-(xyclopropancarboxami
do)-6-metylisonicotinamit;
N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2-(xyclopropancarboxamido)is
onicotinamit;
2-axetamido-N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-6-metylisonicotina
mit;
N-(Z-((3-ﬂo-S-(triﬂometyl)pyridin-2-yl)oxy)etyl)-2-isobutyramido-6-mety1ison

icotinamit;

-26-



34119

N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2-propionamidoisonicotinamit;

2-axetamido-6-metyl-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

2-propionamido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

2-(Xyclbpropancarboxamido)-N—(2—(4-(pentaﬂosulfanyl)phenoxy)etyl)isonicoti
namit;

2-isobutyramido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylison
icotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
pyrimidin-4-carboxamit;

N-(2-((3-clo-5 -(triﬂometyl)pyridin-Z-yl)amino)etyl)-2-isobutyramido-6-m¢tylis
onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami
do)pyrimidin-4-carboxamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicotinami

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)isonicoti
namit;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)-6-metyl
isonicotinamit;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)pyrimidi
n-4-carboxamit;
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2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-isobutyramidoisonicotina
mit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-6-metylisonicot
inamit;

- N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-metyl-6-propionamidoison

icotinamit;

(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)ison
icotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-propionamidoi
sonicotinamit;

(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-6-
metylisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-metyl-6-propio
namidoisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc

arboxamido)isonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-isobutyramidoi

sonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc

arboxamido)-6-metylisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-isobutyramido

-6-metylisonicotinamit;

(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
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arboxamido)pyrimidin-4-carboxamit;

(S)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami

doisonicotinamit;

(R)-2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metyli

sonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami

doisonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-(xyclopropancarbox

amido)isonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-(xyclopropancarbox

amido)-6-metylisonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramido-6-me

tylisonicotinamit;

N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoisoni

cotinamit;

N-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoison

icotinamit;
2-butyramido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-pivalamidoisonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-6-metyl-2-propionamidopyri

midin-4-carboxamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylpyri

midin-4-carboxamit;

2-axetamido-N-(2-(2-ﬂ0-4-(triﬂometyl)phenoxy)etyl)isonicotinamit;
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N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-6-metylisonicotinamit;

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)isonicoti
namit;

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-6-metyli
sonicotinamit;

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)pyrimidi
n-4-carboxamit;

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

t

N-(2-(4-clo-3-(triflometyl)phenoxy )etyl)-2-isobutyramidoisonicotinamit;

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-5 -(triﬂometyl)phenoxy)etyl)-2;metyl—6—pr0pionamidoisonicotinami
t; |

N-(2-(2-clo-5-(triflometyl)phenoxy )etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-metyl-6-propionamidoisonicotina
mit;
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N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(xyclopropancarboxamido)isonico
tinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-isobutyramidoisonicotinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-isobutyramido-6-metylisonicotina
mit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-propiona
midoisonicotinamit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-y1)oxy)-2-metylpropan-2-yl)-2-(xyclopro

pancarboxamido)-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflomety])pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylisonicotinamit;

N-(2-((3-xyano-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidois

onicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)isonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-propionamidoisonicotinamit;
N—(2-(2-clo—v4-(triﬂometoxy)phenoxy)etyl)-2-(Xyclopropancarboxamido)-6-met
ylisonicotinamit;
2-axetamido-N—(2—(2-010-4-(triﬂomefoxy)phenoxy)etyl)-6—metylisonicotinamit;
N-(2-(2-clo-4-(triflometoxy )phenoxy )etyl)-2-(xyclopropancarboxamido)pyrimi
din-4-carboxamit;
2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)isonicotina
mit;
N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-propionamidoisonicot
inamit; |
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N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-isobutyramidoisonico
tinamit;

2-éxetamido-N-(3-((3-010-5 -(triﬂometyl)pyridin—Z-yl)amino)propyl)-6-metyliso
nicotinamit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)isonicotinami

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-isobutyramidoisonicotin

amit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metylisoni

cotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-(xyclopropancarboxami

do)-6-metylpyrimidin-4-carboxamit;
2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicotina
mit;
N-(2-(2—metoxy—4-(triﬂometyl)phenoxy)etyl)-2-metyl—6-propionamidoisonicoti
namit; |
2-(Xyclopropancarboxamido)-N—(2-(2-metoxy-4-(triﬂometyl)phenoiy)etyl)ison
icotinamit;
2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-

metylisonicotinamit;

2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicoti
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namit;

2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)pyri

midin-4-carboxamit;

N-(1-(((3-clo-5-(triflomety])pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflomety])pyridin-2-yl)oxy)metyl)xyclopropyl)-2-(xycloprop

ancarboxamido)-6-metylpyrimidin-4-carboxamit;

2-butyramido-N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)

isonicotinamit;
2-axetamido-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metyl-4-(triflometyl)phenoxy )etyl)-2-propionamidoisonicotinamit;

2-axetamido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit

2-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)-6-propionamidoisonicotina
mit;

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonic
otinamit; |

2-is0butyramido-N-(2-(2-mety1—4-(triﬂ0metyl)phenoxy)etyl)isonicoﬁnamit;

2-(xyclopropancarboxamido)-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)et

yl)isonicotinamit;

2-isobutyramido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotin

amit;

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)pyrim

idin-4-carboxamit;

-33-



34119

N-(2-(3-ﬂ0-4-(triﬂometoxy)phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(3-flo-4-(triflometoxy )phenoxy )etyl)-2-isobutyramidoisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)pyrimi

din-4-carboxamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)isonico

tinamit;
2-axetamido-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-6-metylisonicotinamit;
2-axetamido-N-(2-(3-flo-4-(triflometoxy)phenoxy )etyl)isonicotinamit;
va
N-(2-(3-flo-4-(triflometyl)phenoxy )etyl)-2-isobutyramidoisonicotinamit;
hodc tién dugc chit hodc mudi duogc dung cua chung,

[8] dirqc phém chtra hop chit hodc tién dugc chét hodc mudi duge dung cta né,
nhu duge md ta theo muc bat ky trong sé cac muc tir [1] dén [7], va chat mang dugc

dung,

[9] dugc phidm nhu dugc md ta theo [8], ngoai ra con bao gb6m chit ¢ hoat tinh

duoc ly khéac,

[10] phuong phép didu tri tinh trang hodc rdi loan trong d6 c6 lién quan dén cac
chét chen kénh Navl1.7 va Navl.8, & dong vat, bao gdm ca con ngudi, phuong phép
bao gém cho dong vat can diéu tri st dung hop chét hodc tién duoc chit hodc mubi
duoc dung ciia n, nhu duoc mé ta theo muc bat ky trong sb cac muc tir [1] dén [7]

v6i lugng hiéu qua veé mat tri licu,

[11] phuong phap nhu dugc md ta theo [10], trong d6 tinh trang hodc rdi loan
da dé cap dugc chon tr nhém bao gf“)m: dau, dau c?ip tinh, dau man tinh, dau do than

kinh, dau do viém, dau ndi tang, dau do cam thu than kinh, nglra, xo cting rai rac, roi
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loan thoai hoa than kinh, hdi ching rudt kich thich, viém xuong khép, thép khép, céac
rdi loan bénh hoc than kinh, céc rbi loan chirc nang rudt, cac bénh viém rudt, dau gén
lién véi dau bung kinh, dau ving chdu, viém bang quang, viém tuy, dau nira dau, dau
dau do cang théng, bénh than kinh dai thao duong, dau do than kinh ngoai bién, dau
than kinh toa, bénh dau nhl’rc toan thin, bénh Crohn, dong kinh hodc céc tinh trang
dong kinh, trAm .cam ludng cuc, tim dép nhanh, 161 loan khi sic, roi loan luGng cuc,
cac 1di loan tAm than nhu 1 lo léng va trAm cam, tang truong luc co, loan nhip tim,
cac rdi loan van dong, cac 161 loan than kinh néi tiét, mit diéu hoa, tiéu khong kiém
soat, dau noi tang, dau day than kinh sinh ba, dau day than kinh do zona, dau day than
kinh thong thuong, dau day than kinh sau khi bi zona, dau r& than kinh, dau lung, dau
dau hoéc dau cb, dau nghiém trong hodc kho chita, dau dit doi, dau sau phau thuat, dot
quy, dau trong ung thu, 61 loan co giat, ching hda théng, va dau do héa tri li€u; va

cac su ket hgp cda chung,

[12] str dung hop chit dugc mo ta theo bét ky trong s6 tir [1] dén [7] hoac mudi
duoc dung, tién dugc chét, solvat hodc ché phém cua chung cho vi¢c san xuét thude
dé diéu tri tinh trang hodc r6i loan trong do co lién quan dén cac chit chen kénh

Navl.7 va Nav1.8,

[13] sir dung nhu dugc mo ta theo [12], trong do tinh trang hodc 161 loan da dé
cap dugc chon tir nhém bao gém: dau, dau cép tinh, dau man tinh, dau do than kinh,
dau do viém, dau ndi tang, dau do cam thuy than kinh, nglra, X0 cung rai rac, rbi loan
thoi hoa than kinh, hdi ching rudt kich thich, viém xuong khép, thap khép, cac rdi
loan bénh hoc than kinh, céc r6i loan chirc nang rudt, cac bénh viém rudt, dau gén lién
v6i dau bung kinh, dau ving chau, viém bang quang, viém tuy, dau ntra dau, dau dau
do cang théng, bénh than kinh déi thdo dudng, dau do than kinh ngoai bién, dau than
kinh toa, bénh dau nhtrc toan than, bénh Crohn, dong kinh hodc céc tinh trang dong

kinh, trAm cam ludng cuc, tim dap nhanh, rdi loan khi sac, roi loan ludng cuc, cac roi
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loan tAm than nhu 1a lo léng VA trAm cam, tang truong luc co, loan nhip tim, cac rbi
loan van dong, céac r6i loan than kinh noi tiét, mat diéu hoa, tiéu khong kiém soat, dau
noi tang, dau day than kinh sinh ba, dau day than kinh do zona, dau day than kinh
thong thuong, dau day than kinh sau khi bi zona, dau ré than kinh, dau lung, dau dau
hodc dau cb, dau nghiém trong hoac khé chita, dau dit doi, dau sau phau thuat, dot

quy, dau trong ung thu, r6i loan co giat, chiing hoa théng, va dau do hoa tri li€u;
va céc su két hop cta chung,

[14] hop chét duoc mo ta theo bét ky trong s tir [1] dén [7] hodc tién dugc chét
hodc mudi duge dung cua chung dé sir dung trong viéc didu trj tinh trang hoic r6i

loan trong do6 c6 lién quan dén cac chit chen kénh Nav1.7 va Navl1.8, va

[15] quy trinh bao ché dugc phdm chira phéi tron hop chét hoic tién dugc chit
hodc mudi dugc dung cia chiing, nhu dugc mo ta theo bt ky trong sb tir [1] dén [7],
va chét mang dugc dung hoac ta dugec.

Hiéu qua dat dugc cua sang ché

Céac din xuét amit theo sang ché 1a cac chét chen kénh natri va c6 mot vai tmg
dung chita bénh, dac biét 121 trong diéu tri dau.

Cu thé 13, cac din xuét amit theo sang ché 1a cac chat chen kénh Navl.7 va
Nav1.8 dugc chon lgc. Trong ph?m thao luan sau day, sang ché duoc duge dan chung
bing cach vién din dén sy wc ché kénh Nav1.7 va Nav1.8.

Chting thé hién 4i luc d6i v6i kénh Navl.7 va Navl.8 16n hon dang ké so véi 4
luc cta ching d6i véi kénh Navl.5.

Céc dan xuét amit theo sang ché thé hién tinh chon loc tot ddi véi cac kénh
Navl.7 va Navl.8 so véi kénh Navl.5.

Cu thé 13, cac dan xuét amit theo sang ché 1a ¢6 tinh chon loc d6i véi cac kénh

Nav1.7 va Nav1.8 hon 12 kénh Navl1.5, d4n t6i cac cai thién & hd so tic dung phu.
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Do d6, cac din xudt amit theo sang ché hiru dung trong viéc diéu tri mot loat
nhiéu rdi loan, dic biét 1a dau, dau cép tinh, dau man tinh, dau do than kinh, dau do
viém, dau ndi tang, dau do cam thu than kinh gém dau sau phau thuit, va céc loai dau
hdn hop bao gém dau ndi tang, 6ng tiéu hda, cac chu trac so, hé co Xuong, Xxuong
séng, hé niéu sinh duc, hé tim mach va CNS, gém dau trong ung thu, dau lung, dau

xoang miéng mat va dau do hoa tri liu.

Céc tinh trang khac c¢6 thé dugc diéu tri boi cac dan xuét amit theo sang ché
bao gém ngua, X0 cung rai rac, cac 161 loan thoai hoa than kinh, hoi ching rudt kich
thich, viém xuong khép, thép khép, cac r6i loan bénh hoc than kinh, cac rdi loan chirc
nang rudt, cac bénh viém rudt, dau gén lién vé6i dau bung kinh, dau ving chau, viém
bang quang, viém tuy, dau nua d4u, dau dau do cang théng, bénh thén kinh dai thao
duong, dau do than kinh ngoai bién, dau than kinh toa, bénh dau nhirc toan than, bénh
Crohn, dong kinh hodc cac tinh trang dong kinh, t_ré“un cam ludng cuc, tim dap nhanh,
161 loan khi sic, roi loan ludng cuc, céc r6i loan tAm than nhu 1a lo léng va trAm cam,
tang truong luc co, loan nhip tim, céac r6i loan van dong, cac r6i loan than kinh ndi
tiét, mét diéu hoa, tiéu 'khﬁng kiém soét, dau noi tang, dau day than kinh sinh ba, dau
day than kinh do zona, dau ddy than kinh théng thuong, dau day than kinh sau khi bi
zona, dau ré than kinh, dau lung, dau dau hodc dau cd, dau nghiém trong hodc kho
chita, dau dir doi, dau sau phau thuat, dot quy, dau trong ung thu, r6i loan co giat va

chimg hoa théng.

Nhu duge minh hoa theo cac cong thuc (I), (II) va (II) & trén, sang ché duogc
dac trung boi gde amit & phan bén phai. Bayer CropScience cong bd céac giai phap k¥
thudt gin nhit v& mit cdu trac trong WO02014/076015, WO2015/144657 va
EP2730570. Cac hop chét gan nhét nay duoc cho 1a hop chat theo vi du s 1-63 va sb
1-3 trong W0O2014/076015. Sy khac nhau gitra sang ché va giai phap ky thuat gan

nhat vé mat cau trac dugc néu rd dudi day.
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Céc hoat tinh cia Navl.7 cua cac cdu tric héa hoc dai dién theo sang ché va
cac giai phap ky thuat gin nhét v& mat ciu tric duoc tém tit trong Bang 1 dudi day.
Hop chét (A) & vi du 13 va hop chét (B) & vi du 35 theo sang ché c6 céac hoat tinh rc
ché dbi khang ‘kénh Navl.7 véi néng dd 0,37 microM va 0,19 microM, mdt cach
tuong ung. Tréi lai, hop chét so sanh (C) s6 1-63 va hop chit so sanh (D) s6 1-3 cua
cac giai phap k¥ thuat gin nhét vé m‘ait cAu trc thé hién hoat tinh trc ché ddi khang
kénh Navl.7 véi néng d6 16n hon 3 microM. Ca hai vi du 13 va 35 cling thé hién tbt
hoat tinh ddi khang Nav1.8. Hon nita, cic hop chét theo cac giai phap k¥ thuat gin
nhit v& mat ciu tric dé cap dén viéc su dung thudc diét noi ky sinh trung va thube
diét giun tron va kiém so4t cac vi sinh vat c6 hai & thuc vét.

Bang 1
Sang ché/tai liéu Céu trac hda hoc Hoat tinh Nav1.7 (ICso)

f S !

Ny N AL -
i TR L NP 2 0,37 microM

g H

Hop chét (A) & vi du 13

Sang ché

Fh !
h I i i
F"}\' 55,{%\_ x{_w‘u? ’ : Tf‘:xpf ?
. £ i L . .
Sang ché 5Nxv"\ox~f‘\w«~N»Er«f’x;af SN 0,19 microM
! H
G

3

Hop chét (B) & vi du 35

e b
- NP o e
e{; \E,-;,.« F,r R

Lo U H 6
WO02014/076015 SN e

> 3 microM

Hop chét so sanh (C) sé 1-63

£

F - .:J\x'\,t{,‘f;x\?f C] “31 M x/v"‘::t:'
- o) .

W02014/076015 Sy o N > 3 microM

e

Hop chét so sanh (D) s6 1-3

Hon nita, cac hgp chat véi goc amit & phan bén phai duge cong bo trong céc tai
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liéu nhu 1a WO02015/069593 va W02012/053186. Tuy nhién, cic hop chit véi lién

két O- & phin gitra chua bao gid duge tim thdy trong céc tai liéu da dé cép.

Céc vi du v& cac tinh trang hodc céc r6i loan trung gian boi cac kénh Navl.7 va
Nav1.8 bao gdm, nhung khong bi gidi han &, cac bénh lién quan dén cac kénh Nav1.7
va Navl.8. Céac hop chét theo sang ché thé hién hoat tinh chen cac kénh Navl.7 va
Nav1.8. Cac hop chét theo sang ché c6 thé thé hién it ddoc tinh it hon; tinh hép thu tét,
tinh phan bd, tinh chuyén héa va tinh bai tiét; tinh tan tot; ai luc lién két protein tot
hon cac kénh Navl.7 va Navl.8; it tuong tac thudc-thude; hoat tinh e ché & kénh
HERG giam; va/hodc khoang kéo dai QT giam.

M5 ta chi tiét sang ché

Nhu duoc céng nhan boi ngudi ¢ hiéu biét trung binh trong linh vure k¥ thuat
nay, "halogen" hodc "halo" nhu dugc st dung ¢ day dugc du dinh bao gém flo, clo,
brom va iot. Tuong tu, 1-6, nhu trong Ci.s dugc dinh nghia dé x4c dinh s lvong khi
c6 1, 2, 3, 4, 5 hodc 6. Dya vao dinh nghia nay, vi du, Ci.6, nhu trong Ci.¢ alkyl dugc
dinh nghia dé xac dinh nhém alkyl khi c6 1, 2, 3, 4, 5 hoac 6 cacbon. Tuong tu, Cas
alkenyl dugc dinh nghia dé xac dinh nhém alkenyl khi c6 2, 3, 4, 5 hodc 6 cacbon.
Nhém ma duoc ky hiéu 1 duoc thé mot cach doc 1ap bai cac nhom thé co thé duge

thé mot cach doc 1ap boi rat nhidu nhom thé nay.

Thuat ngit "alkyl", nhu dugc sir dung & ddy, c6 nghia 1a gbc hydrocarbon no
mach théng hoa tri mot c6 tir mot dén sau nguyén t&r cacbon hodc géc hydrocarbon no
mach nhanh hoéa tri mét c6 tir ba dén sau nguyén tir cacbon, vi du nhu, metyl, etyl,
propyl, 2-propyl, butyl (gdm tat ca cac dang ddng phan), pentyl (gém tit ca cac dang

d6ng phan), va cac nhém tuong tu.

Thudt ngit "alkoxy", nhu dugc st dung & ddy, cé nghia 1a -O-alkyl nhu la,
nhung khéng bi gidi han &, metoxy, etoxy, propoxy, 2-propoxy, butoxy (gém tit ca

céc dang dong phan), va cac nhém tuong tu.
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Thuét ngit "alkenyl", nhu duoc st dung & ddy, c6 nghia 1a gbc hydrocarbon c6
it nhat mot lién két doi, c6 thé trong dang sap xép chir E- hodc Z-, gdm, nhung khong

bi gidi han &, ethenyl, propenyl, 1-butenyl, 2-butenyl va cdc nhém tuong tu.

Thuat ngtt "xycloalkyl", nhu duogc st dung & day, c6 nghia 1a vong don
(mono-), doi (bi-), ba (tri-) nhu 14, nhung khong bi giéi han &, cdc nhém xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, norbornyl, adamantyl, va cdc nhém

tuong tu.

Thuat ngtr "aryl", nhu dugc st dung & day, c6 nghia 1a vong don hodc doéi 5-15
canh khong no hodc no mét phan chi gdm c6 cac nguyén tir cacbon. Céc vi du vé aryl
nhu thé bao gdm, nhung khong bi gidéi han &, phenyl, naphtyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphtyl, 1,2-dihydronaphtyl, 2,3-dihydro-1H-indenyl, xyclohexenyl,
Xyclopentenyl, (1S,4S)-bixyclo[2,2,2]oct-2-enyl, va (1R,4S)-bixyclo[2,2,1]hept

-2-enyl va cac nhom tuong tu.

Thuat ngt "heteroaryl" nhu duogc sir dung ¢ ddy, c6 nghia 1a vong don hodc doi
5-15 canh khong no hodc no mot phén, tdt hon 1a vong 5-10 canh, c6 thé chua 1-4

nguyén t khéc loai dugc chon tir O, N va S.

Céac vi du vé heteroaryl bao gdbm, nhung khong bi giéi han &, thiophenyl,
thiazolyl, isoxazolyl, pyrazolyl, pyrazyl, tetrazolyl, furanyl, pyrrolyl, imidazolyl,
oxazolyl, isothiazolyl, triazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl,
pyrazinyl, triazinyl, benzofuranyl, benzothiophenyl, benzotriazolyl, indolyl, indazolyl,
benzoimidazolyl, pyrrolopyridyl, - pyrrolopyrimidinyl, kpyrazolopyridyl,
pyrazolopyrimidinyl, imidazopyridinyl, furopyridyl, benzoisoxazolyl,
imidazopyrazinyl, imidazopyridazinyl, imidazopyrimidinyl, quinolyl, isoquinolyl,
quinoxalyl, quinazolinyl, phthalazinyl, quinoxalinyl, naphthyridinyl,
pyridopyrimidinyl, va cac N-oxit cta ching va cdc S-oxit cua chiung va cac nhom
tuong tu.
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Thuat ngt "didu tri" hodc "viéc diéu tri", nhu dugc st dung & day, bao gém
ngan can, kim gitt, lam cham, dung, hodc dao nguoc su tién trién hodc tinh nghiém
trong cua triéu chiing hodc r6i loan dang ton tai. Nhu dugc st dung & day, thuat ngfr
"viéc phong nglra" hodc "phong ngtra" bao gdm ngan can, kim gif¥, hodc tic ché su tac

ddéng hoac su xuat hién tri¢u chung hodc roi loan.

Nhu duoc st dung & day, cac mao tlr chi so it d€ cap deén doi tuong & ca dang

s0 it va sO nhi€u trir phi dugc chi thi khéc.

Duoc bao gdém trong pham vi cia "cac hgp chat theo sang ché" 1a tat ca céac
mudi, cac solvat, cac hydrat, cac phirc hé, cac chat da hinh, céc tién duoc chat, cac
dan xuat danh dau phong xa, cdc dong phéan 1ap thé va cac dong phan quang hoc cua

cac hop chit ¢6 cong thie (T), (IT) va (III).

Cac hgp chét c6 cong thic (I), (IT) va (III) c6 thé tao ra cac mudi cong axit ciia
chung. Puoc coéng nhan 1a dé sir dung trong y hoc cac mudi cta cac hop chit c6 cong
thire (1), (II) va (III) can 12 mudi c6 thé sir dung dugc trong dugc pham (mudi duoc
dung). Cac mudi dugc dung thich hgp 14 hién nhién v6i ngudi ¢6 hiéu biét trung binh
trong linh vuc k¥ thudt nay va bao gdm cac mubi dugc mo ta trong J. Pharm. Sci,
1977, 66, 1-19, nhu 1a cac mudi cong axit duqcvtao ra boi cac axit vo co vi du nhu,
nhung khéng bi gidi han &, axit clohydric, axit bromhydfic, axit sulfuric, axit nitric
hodc axit phosphoric; va cac axit hitu co vi du nhu, nhung khong bi giéi han 6, axit
sucxinic, axit maleic, axit formic, axit axetic, axit trifloaxetic, axit propionic, axit
fumaric, axit xitric, axit tartaric, axit benzoic, axit p-toluensulfonic, axit
metansulfonic hodc axit naphtalensulfonic. Mot vai hop chét c6 cong thuc (I), (I) va
(IIT) ¢6 thé tao ra cac mudi cong axit véi mot hodc nhiéu loai axit twong dwong. Sang
ché bao gdm trong pham vi ctia né tat ca cac dang hop thirc va khéng hop thire c6 thé.
Hon nfta, cac hop chat nhit dinh ma chtra chirc axit nhu 13 carboxy cé thé duoc phan

1ap theo dang muoi v6 co cia ching ma ¢ doi ion cé the dugce chon tir natri, kali, liti,
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canxi, magie va cac ion tuong tu, cling nhu tr cdc bazo hfm co nhu 1a cholin, arginin,
benzathin, dietylamin, glycin, lysin, meglumin, olamin, 2-amino-2-metylpropan-1-ol,
benethamin, tert-butylamin, epolamin, etylendiamin, hydrabamin, morpholin,
piperazin, procain, trietanolamin, dietanolamin, monoetanolamin, triisopropanolamin,

va trometamin.

Ciing bao gdm trong pham vi ctia sang ché 1a "cac tién dugc chat" cua cac hop
chét c6 cong thie (1), (IT) va (11I). Vi Véy cac dan xuét nhit dinh cta cac hop chat c6
cong thie (1), (IT) va (I1I) ma c6 thé c6 mot it hodc khong c6 hoat tinh dugc 1y c6 thé,
khi duoc dung trong hodc 1én trén co thé, duge chuyén hoa thanh cac hop chét c6
cong thuc (I), (II) va (IIT) c6 hoat tinh mong mudn, vi du, bing cach cit nho thay
phan. Cac din xuit nay dugc dé cap dén nhu 14 "cac tién dugc chét". Ngoai ra thong
tin vé viéc sur dung céac tién dugc chét c6 thé duge tim théy ¢ tai liéu Pro-drugs as
Novel Delivery Systems, Vol. 14, ACS Symposium Series (T Higuchi va W Stella) va
Bioreversible Carriers in Drug Design, Pergamon Press, 1987 (ed. E B Roche,

American Pharmaceutical Association).

Thuét ngir "dong vat," nhu dugc st dung & day, bao gém dbi tuong dong vat cod
v hodc ddi tugng dong vat khong c¢6 vu. Cac vi du vé dbi tuong dong vat cé vu thich
hop c6 thé bao gdm, ma khong giéi han, nguoi, cac loai gdm nham, cac loai dong vat
nudi dé bau ban, gia suc, va cac loai linh truéng. Céc loai gam nham thich hop c6 thé
bao gém, nhung khdng bi giéi han &, chudt nhét, chu6t céng, chuot déng, chudt nhay,
va chu6t lang. Céc loai dong vat nudi dé bau ban thich hop c6 thé bao gébm, nhung
khong bi giGi han ¢, meo, cho, tho, va chon suong. Gia suc thich hop co thé bao gém,
nhung khong bi giGi han &, ngua, dé, clru, lon, trdu bo, lac da khong budu, va lac da
Alpaca. Cac loai linh truéng thich hop c¢6 thé bao g6m, nhung khong bi giéi han &,
cac loai tinh tinh, c4c loai vuon cdo, cac loai khi dudi dai, cac loai khi dudi séc, cac

loai khi nhén, cac loai khi soc, va cac loai khi Vervet. Cac vi du vé dong vat khong co
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vu thich hop ¢6 thé bao gdm, ma khong gidi han, cac loai chim, cac loai bo sat, cac
loai ludng cu, va céac loai ca. Cac vi du khong gidi han vé céac loai chim bao gom ga

nha, ga ty, vit, va ngdng. Dbi tuong dong vat c6 va dugc tdt hon 12 nguoi.

Céc tién dugc chét theo sang ché ¢o thé, vi du, dugc tao ra b%mg cach thay thé
cac nhém chire thich hop ¢6 mat trong cac hop chét c6 cong thire (I), (I1) va (III) bang
cac gbe nhét dinh phd bién véi ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat
nay nhu 13 'cac tién gbc' nhu dugec mod ta, vi du, trong Design of Prodrugs ctia H
Bundgaard (Elsevier, 1985). Mot sb vi du vé cac tién duogc chit theo sang ché bao
gbm:

(i) trong truong hop hop chét co cong thuc (I), (II) va (III) chra nhém chuc
ancol (-OH), cac hop chat trong d6 nhém hydroxy dugc thay thé bang gbc co thé
chuyén dbi trong co thé séng thanh nhém hydroxy. Géc 6 thé chuyén dbi trong co
thé séng thanh nhém hydroxy da néu c6 nghia 1a goc c6 thé bién dbi trong co thé séng
thanh nhém hydroxyl nho, vi du, su thiy phan va/hodc b::ing enzym, vi du nhu
esteaza. Cac vi du vé gbc da néu bao gdm, nhung khong bi gi6i han &, cac nhém este
va ete ma c6 thé duoc thuy phan d& dang trong co thé séng. Pugc t6t hon 1a cac gbc
dwgc  thay thé hydro cia nhém  hydroxy bing  axyloxyalkyl,
1-(alkoxycarbonyloxy)alkyl, phtalidyl va axyloxyalkyloxycarbonyl nhu Ia
pivaloyloxymetyloxycarbonyl; va

(i) trong trudong hop hop chit ¢ cong thic (I), (IT) va (III) chita nhém amin,
dan xuit amit dugc tao ra bang cach phan (mg véi axit halogenua thich hop hodc axit
anhydrit thich hop dugc la"iy vi du nhu 14 tién duoc chat. Dan xuat amit dugc wu tién
cu thé lam tién dugc chit la -NHCO(CH,)OCHs, -NHCOCH(NH>)CH3 hoidc cac
nhoém tuong tu.

Céc vi du khéc vé cac nhom thay thé theo cac vi du da dé cap & trén va cac vi

du vé céc loai tién duoc chit khac co thé duoc tim théy trong céc tai liéu tham khao
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duoc dé céap ¢ trén.

Céac hop chét c¢o6 cong thue (I), (IT) va (III) va céac mudi ctia chung c6 thé duoc
didu ché & dang tinh thé hodc dang khong phai tinh thé , va, néu 1a tinh thé, c6 thé tuy
y dugc hydrat hoa hodc duoc solvat hoa. Sang ché bao gdm trong pham vi cila né cac
hydrat hodc cac solvat hop thirc cling nhu cac hop chét chira cac lugng bién thién

nudc va/hodc dung moi.

Cac mubi va cac solvat c6 cac dbi ion hodc cac dung moi két hop khong ding
dugc trong dugc phém trong pham vi cua sang ché, vi du, dé st dung nhu 14 céc chat
trung gian trong viéc diéu ché cac hop chat khéc theo cong thire (I), (IT) va (III) va céc

mudi dugc dung ctia ching.

Céc hop chat c6 cong thie (I), (I) va (III) ¢6 thé c6 cac chét da hinh theo dang

tinh thé, ma nam trong pham vi cia séang che.

Thém vao dé, cac hop chat c6 cong thic (I), (II) va (III) ¢6 thé dugce dung nhu
1a céc tién dugc chat. Nhu duoc st dung & day, "tién dugce chat" cua hop chét co cong
thire (1), (ID) va (III) 1a dan xuét chic nang cua hop chit ma, khi duoc st dung cho
bénh nhén, s& giai phong hop chit c¢6 cong thic (I), (II) va (III) trong co thé sdng.
Viéc ding hop chét c6 cong thire (I), (II) va (III) nhu 14 tién duge chét c6 thé cho phép
ngudi ¢6 hiéu biét trung binh trong linh vic k§ thuét nay thuc hién mét hodc nhiéu
hon cac diéu sau: (a) lam thay ddi su bat dau hoat dong cua hop chét trong co thé
sdng; (b) 1am thay dbi khoang thoi gian hoat dong ctia hop chit trong co thé séng; (c)
lam thay doi su van chuyén hodc su phéan bd cua hop chét trong co thé séng; (d) lam
thay d6i tinh tan ctia hop chét trong co thé sdng; va (e) khac phuc tic dung phu hodc
kho khan khéc gap phai v6i hop chat. Cac dan xuét chirc nang dién hinh dugc sir dung
dé diéu ché cac tién dugc chét bao g@)m cac bién d6i cia hop chit ma dugc cét héa
hoc hodc bing enzym trong co thé séng. Nhimg bién dbi nay, bao gdm viéc diéu ché

cac phosphat, cac amit, cac este, cac thioeste, cac carbonat, va cac carbamat, 1a pho
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bién v6i ngudi c6 hiéu biét trung binh trong linh vuc ky thuat nay.

Trong mot vai hop chét ¢6 cong thue (I), (I) va (III), c6 thé c6 mdt hodc nhidu
nguyén tir cacbon bit dbi xting. Trong céc truong hop nay, cac hop chét c6 cong thirc
(D), (I) va (I1I) tdn tai nhu 1 cac ddng phan l4p thé. Sang ché mé rong ra tat ca cac
ddng phan quang hoc nhu 1a cic dang dong phan 1ap thé cta cac hop chét c6 cong
thae (1), (I1) va (III) gdm cac ddng phan dbi quang, cac ddng phan phi dbi quang va
cac hdn hop cia chiing, nhur 13 cic raxemat. Cac dang ddng phan 1ap thé khac nhau c6
thé duoc phan chia hodc duogc tach roi mot dang khoi cac dang khéac bang cc phuong
phép tiéu chudn hoic bét ky ddng phan cho trudc c6 thé thu dugc bang cic cach tong

hop 14p thé chon loc hoic téng hop bt ddi xing tiéu chuan.

Mot vai hop chat & day co thé ton tai & cac dang hd bién khac nhau va dugc

hiéu la sang ché bao gom tat ca cac dang ho bién nay.

Sang ché ciing bao gdm céc hop chit danh diu dong vi, ma gidng véi cac hop
chat dugc md ta & day, nhung thuc té 12 mot hodc nhiéu nguyén tir dugce thay thé boi
nguyén tir ¢6 nguyén tir khdi hodc sd khdi khac véi nguyén tir khdi hodc sé khdi
thuong thdy trong tu nhién. Cac vi du vé cic ddng vi c6 thé dugc hop nhét vao cac
hop chét theo sang ché bao gdm cac ddng vi ciia hydro, cacbon, nito, oxy, phospho,
flo, iot, va clo, nhu 1a 2H, *H, 11C, BC, C, '8F, 23] va 125]. C4c hop chét theo sang ché
chua cac ddng vi ké trén va/hodc cac ddéng vi khac ciia nguyén tir khic nam trong
pham vi cua sang ché. Cac hop chat danh diu d@)ng vi theo sang ché, vi du cac hop
chit ma cac ddng vi phong xa nhu 1a °H, 14C dugc hop nhét, 14 hitu ich trong cac thir
nghiém phan bd md cho thuéé va/hodc co chit. Cac déng vi triti hoa, vi du, *H, va
cacbon-14, vi du, 1C, dac biét dugc vu tién do viéc d& diéu ché va kha nang phat hién
ctia chiing. Cac ddng vi ''C va 8F hiru dung cu thé trong chup cit 16p phat xa positron
(PET: positron emission tomography), va cac dong vi ' dic biét hitu dung trong

chup cit 16p vi tinh phat xa don photon (SPECT: single photon emission
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computerized tomography), tit ca déu hitu ich trong chup ndo. Ngoai ra, viéc thé véi
cac déng vi ning hon nhu 1a dotéri, vi du, *H, c6 thé cho cac wu diém tri liéu nhét
dinh do su dn dinh chuyén héa tét hon, vi du thoi gian ban thai trong co thé sdng tang
1én hodc cac yéu cu lidu luong giam xubng va, do do, c6 thé dugc wu tién trong mot
sb tinh hubng. Cac hop chét danh déu ddng vi theo sang ché thong thudong co thé dugc
diéu ché bang cach thuc hién cac quy trinh da cong bd trong cic so d6 va/hoic trong
céc vi du dudi day, sau do thé thube thir danh déu ddng vi ¢6 sin cho thude thir khong

danh ddu dong vi.

Déi v6i cac hop chat khac da duge cong b trong cac giai phap k§ thuat da biét,
cac hop chét nhét dinh bdc 1§ cac dic tinh khong ngo, nhu 1a d6i voi khoang thoi gian
hoat tinh va/hodc tinh chuyén hoa, nhu 12 su 6n dinh chuyén hoa tang 1én, sinh kha
dung hodc su hdp thu qua duong miéng dugc nang cip, va/hodc cac tuwong tac

thude-thude gidm xudng.

Céac hop chit c6 cong thace (I), (I) va (III), 1a cac chéit chen kénh Navl.7 va
Nav1.8, c6 tiém nang hitu ich trong viéc didu tri mot loat céac rdi loan. Piéu tri dau,
dac biét 1a dau man tinh, dau do viém, dau do than kinh, dau do cam thu than kinh va

dau ndi tang, 1a viéc st dung dugc uu tién.

Pau sinh 1y 1a co ché bao vé quan trong dugc tao ra dé canh bao nguy hiém tir
céc kich thich ¢6 kha ndng c6 hai tir mdi trudng bén ngoai. Hé théng nay hoat tinh
thong qua tdp hop cu thé cic noron cam giac so cip va dugc hoat hoa bdi cac kich
thich nguy hiém thong qua céc co ché truyén ngoai bién (xem Millan, 1999, Prog.
Neurobiol., 57, 1-164 cho viéc xem xét lai). Cac s¢i cdm gidc nay dugc biét dén nhu
1a céc thu thé dau va 1a céc soi truc ¢6 duong kinh nho dic trung véi céc van tdc dan
truyén cham. Cac thu thé dau ma hoa cudng do, khoang thoi gian va tinh chét cia
kich thich nguy hiém va nh& vao su nhd vao tiy séng c6 td chirc vé mit dinh vi clia

chiing, vi tri cta kich thich. Cac thu thé dau duoc tim théy trén cac soi than kinh cam
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thu dau ma c¢6 hai loai chinh, cac soi delta A (c6 bao myelin) va cac soi C (khdng c6
bao myelin). Hoat tinh dugc tao boi diu vao thu thé dau duoc truyén, sau qué trinh
phurc tap trong stng lung, hodc truc tiép, hodc thong qua nhan chuyén tiép than nio,

dén vung dudi doi bung nén va sau d6 1€n vo ndo, & d6 cdm gidc dau dugc tao ra.

Pau thudng c6 thé dugc phén loai nhu dau cip tinh hodc dau man tinh. Pau cap
tinh bat diu dot ngdt va thoi gian ton tai ngin (thudong trong mudi hai tudn hodc it
hon). N6 thuong duge gin lién v6i nguyén nhan cu thé nhu l1a ton thuong cu thé va
thuong budt va nghiém trong. N6 1a kiéu dau c6 thé xay ra sau cac ton thuong cu thé
do phAu thuat, chita ring, cing thing hoic bong gin. Dau cAp tinh thuong khong giy
nén bat ky dap umg tAm 1y dai ding ndo. Trdi lai, dau man tinh 14 dau kéo dai, dién
hinh 1a dai ding trong hon ba thang va din t&i cc van dé tAm 1y va cam xtic ddng ké.
Céc vi du phd bién v& dau man tinh 13 dau do thin kinh (vi du nhu bénh than kinh d4i
thao dudng gy dau, dau diy than kinh sau khi bi zona), hoi chimg dng cd tay, dau

lung, dau diu, dau trong ung thu, dau viém khép va dau man tinh sau phau thuét.

Khi tdn thuong 16n xay ra véi mod cia co thé, thong qua bénh hodc chin
thuong, cac dac diém hoat tinh cta thu thé dau duogc thay ddi va c6 su nhay cam hoéa &
khu vuc ngoai bién, cuc bd xung quanh noi ton thwong va tip trung noi céc thu thé
dau két thic. Cac anh hudng nay din téi cam gidc dau dugce ting 1én. O dau cép tinh
cac co ché nay cé thé 1a hitu ich, trong viéc tang cuong cac dong thai bado vé ma co
thé cho phép tot hon cic qué trinh stra chita xay ra. Dy dodn thong thuong s& 1a sy
nhay cam ndy tré lai binh thudong khi ton thuong duoc chita lanh. Tuy nhién, trong
nhiéu trang thai dau man tinh, sw nhay cam qua ton tai 1au hon qua trinh chita lanh va
va thuong do tén thuong hé than kinh. Tén thuwong nay thuong din dén cac bat
thudng trong cac soi than kinh cam giac gin lién véi hoat tinh thich nghi khéﬁg tt va

khac thuong (Woolf & Salter, 2000, Science, 288, 1765-1768).

Pau 14m sang xay ra khi sy nhay cam kho chiu va bét thudng dic biét xudt hién
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trong sb céc triéu chiung ciia bénh nhan. Cac bénh nhan c6 xu huéng hoi khong dong
nhét va c6 thé biéu hién céc triéu ching dau khac nhau. Cac triéu chimg nay bao gom:
1) dau ty phat ma c6 thé am i, bong rét, hodc nhéi; 2) cdc dap Gng dau cudng diéu dén
céc kich thich nguy hiém (chung ting cam giac dau); va 3) dau gy ra boi céac kich
thich vo hai binh thudng (allodynia - Meyer va cdng su, 1994, Textbook of Pain,
13-44). Mac du cac bénh nhan chiu cac dang dau cép tinh va man tinh khéc nhau cé
thé ¢6 céc triéu chimg tuong tu nhau, cc co ché co s& ¢ thé khac nhau va c6 thé, vi
vay, yéu cau céac ké hoach diéu tri khac nhau. Pau ciing c6 thé vi vay dugc chia thanh
mot sb dang con khéac nhau dya theo sinh ly bénh hoc khac nhau, gé)m dau do cam thu

than kinh, dau do viém va dau do than kinh.

Pau do cam thu than kinh dugc gy ra bdi ton thuong moé hodc béi cac kich
thich manh v&i tiém ning gy ton thuong. Cac day than kinh huéng t6i thu thé dau
duoc hoat hoa béng cach truyén cac kich thich bai cac thu thé dau tai vi tr tdn thuong
va hoat hoa céc noron trong tiy séng ¢ mic d6 giéi han ctia chiing. N6 sau d6 dugc
chuyén tiép 1én céc b6 tity séng dén ndo noi ma dau duge cdm nhan (Meyer va cdng
su, 1994, Textbook of Pain, 13-44). Su hoat hoa cac thu thé dau kich hoat hai loai soi
than kinh hudng tdm. Cac soi delta A c6 bao myelin truyén nhanh chéng va chiu trach
nhiém cho cdc cam giac dau budt va nhoéi, trong khi cc sgi C khong c6 bao myelin
truyén & tbc dd cham hon va truyén dau 4m i hodc dau nhtc. Pau do cam thu than
kinh cép tinh vira phai dén nghiém trong 1a nét ddc trung dé thiy cta dau tir chn
thwong hé than kinh trung wong, céc cing thing/bong gin, cac vét bong, nhdi mau co
tim va viém tuy cép tinh, dau sau phiu thuat (dau theo sau bét ky loai phuong thirc
phAu thuit nao), dau sau chan thuong, dau quin than, dau trong ung thu va dau lung.
Pau trong ung thu ¢6 thé 1a dau man tinh nhu 13 dau lién quan dén khéi u (vi du nhu
dau xuong, dau dau, dau mat hodc dau ndi tang) hodc dau gén lién véi tri lidu ung thu

(vi du nhu hoi chimg sau hoa tri liéu, hdi chimg dau man tinh sau phau thuat hoic hoi
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ching dau sau xa tri). Pau trong ung thu cling ¢6 thé xay ra trong dap ung v&i hoa tri
liéu, liéu phap mién dich, liéu phap hoocmon hodc xa tri. Pau lung c6 thé 1a do thoat
vi dia dém hoic cac bét thuong cua cac khdp séng lung, cac khép clng chau, cac co
bén tiy sdng hodc diy ching doc sau. Pau lung c6 thé tiéu tan tu nhién nhung & mot
sb6 bénh nhan, khi ma n6 kéo dai qua 12 tudn, n6 tré thanh tinh trang man tinh ma c6

thé dac biét 1am suy yéu nguoi.

Pau do thin kinh dugc dinh nghia nhu 1 dau dugc bit dau hoic dugc gay ra
b&i thuong tén hodc rdi loan bat thudng so cip trong hé than kinh. Hu hai than kinh
6 thé duoc gdy ra boi chan thuong va bénh va vi vay thudt ngtt 'dau do than kinh' bao
gbm nhiéu rbi loan v6i nhidu cin nguyén da dang. Ching bao gdm, nhung khong bi
gi6i han &, viém day than kinh ngoai bién, bénh than kinh d4i thdo duong, dau day
than kinh sau bénh epect, dau dy than kinh sinh ba, dau lung, bénh than kinh trong
ung thu, Bénh than kinh trong HIV, dau chi ma, hdi ching 6ng cb tay, dau trung uohg
sau dot quy va dau gén lién v6i bénh nghién rugu man tinh, bénh suy giap, ure-huyét,
X0 cung rai rac, ton thuong tiy séng, bénh Parkinson, dong kinh va thiéu hut vitamin.
Dau do than kinh 12 bénh 1y khi n6 khéng c6 vai trd bao vé. N6 thuong hién dién
nhiéu sau khi nguyén nhéin ban diu da tiéu tan, phd bién 1a kéo dai trong nhidu nim,
lam giam dang ké chét lugng cudc séng cua bénh nhan (Woolf va Mannion, 1999,
Lancet, 353, 1959-1964). C4c triéu chung cua dau do than kinh thi khé dé diéu tri, khi
ma ching thudng khong ddng nhit tham chi gitta cac bénh nhan méc bénh nhu nhau
(Woolf & Decosterd, 1999, Pain Supp., 6, S141-S147; Woolf va Mannion, 1999,
Lahcet, 353, 1959-1964). Chung bao gém dau tu phat, ma co thé lién tuc, va dau cuc
d6 hodc bat thuong, nhu 14 chimg ting cam giac dau (nhay cam duoc tang 1én dbi voi
kich thich nguy hiém) va dau do kich thich binh thudong (nhay cam d6i véi kich thich

v6 hai binh thuodng).

Qua trinh viém 14 chudi phtrc tap céc su kién hoa sinh va té bao, dugc hoat hoa
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dap Gmg voi su ton thuong mo hodc trong su c6 mitclia cac chét ngoai lai, ma giy ra
sung va dau (Levine va Taiwo, 1994, Textbook of Pain, 45-56). Dau do viém khép la
dau do viém phd bién nhét. Bénh thap khdp 1a mét trong sd cic tinh trang viém man
tinh phd bién nhét & cac nude phat trién va thip kh6p 13 nguyén nhan phd bién gy
tan tat. Can nguyén chinh x4c ctia thip khép 1a chua biét, nhung céc gia thiét hién nay
dua ra gia thuyét ring ca hai yéu t6 di truyén va vi sinh c6 thé déu quan trong
(Grennan & Jayson, 1994, Textbook of Pain, 397-407). Ba udc luong dugce g?m nhu
16 triéu nguoi My ¢o triéu chung viém xuong khép (osteoarthritis - OA) hodc bénh
thoai hoa khép, phﬁn 16n ho trén 60 tudi, va dugc du doan 1 s& ting lén 40 tricu
ngudi khi tudi dan sb tang, khién cho n6 tré thanh van dé sirc khoe cong ddng vai tinh
chét nghiém trong to 16n (Houge & Mersfelder, 2002, Ann Pharmacother., 36,
679-686; McCarthy va cong su, 1994, Textbook of Pain, 387-395). Phén 16n bénh
nhan mic viém xwong khép déu tim kiém sy cham séc y té do dau lién d¢i. Ching
viém khop c6 tac dong dang ké 1én hoat tinh tm ly xa hoi va thé chit va dugc biét 12
nguyén nhan chu dao cua sy tan tat trong cudc sbng sau nay. Viém cot séng dinh khép
ciing 12 bénh thip khdp giy nén chimg viém khép xuong sdng va céc khép cling chau.
N6 thay dbi tir cac con dau lung xay ra subt doi sang bénh man tinh nghiém trong in

mon xuong song, cac khdp ngoai bién va va cac co quan khac cua co thé.

Loai dau do viém khac 1a dau ndi tang ma bao gém dau gén lién vé6i dau do
bénh viém rudt (inflammatory bowel disease - IBD). Pau néi tang 1a dau gin lién véi
noi tang, ma bao gdm cic co quan ciia khoang bung. Cic co quan niy bao gdm céc co
quan sinh duc, lach va mdt phé”m cua hé tiéu hoa. Pau gén lién véi noi tang co thé
duoc chia thanh dau co quan tiéu hoa va dau khong & co quan tiéu hoa. Cac rdi loan
da day-rudt (gastrointestinal - GI) gip phd bién ma giy dau bao gdm rdi loan chirc
nang rudt (functional bowel disorder - FBD) va dau do bénh viém rudt (inflammatory

bowel disease - IBD). Céc rdi loan GI nay bao gdm mét loat nhiéu trang thai bénh ma
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hién nay chi dugc kiém soat vira phai, gdm, déi v6i FBD 1a, trao nguoc da day-thuc
quan, ching kho tiéu, hdi chung rudt kich thich (irritable bowel syndrome - IBS) va
hodi chimg dau bung chtic nang (functional abdominal pain syndrome - FAPS), va, d6i
voi IBD 1a, bénh Crohn, viém hoi trang va viém loét dai trang, tat ca chung thuong
xuyén gdy dau ndi tang. Cac dang dau ndi tang khac bao gbm dau gin lién véi dau

bung kinh, viém bang quang va viém tuy va dau ving chau.

Cén duge luu v 1a mot s dang dau c6 rat nhiéu can nguyén va vi vy c6 thé
dugc phan loai theo nhiéu hon mot pham vi, vi du nhu dau lung va dau trong ung thu

¢6 ca yéu td dau do cam thu than kinh va dau do than kinh.

Céc dang dau khac bao gdm:

(i) dau do cac rbi loan co-xuong, gém dau co, bénh dau nhirc toan than, viém
d6t séng, viém khép (dang khong thap) huyét thanh am tinh, thap khép khong do
khép, bénh 1y lién quan dén dystrophin, phan giai glycogen, viém da co va viém mu
co;

(il) dau tim mach, gdm dau bi gy ra boi bénh viém hong (angina), nhdi mau co
tim, ching hep van hai 14, viém mang ngoai tim, hdi ching Raynaud, bénh xo cting bi
va thiéu mau cuc bo co xuong;

(ili) dau dau, nhu 1a dau nira dau (gdm dau nira dau c6 con thoang va dau nira
dau khong c¢6 con thodng), dau dau cum, dau dau do cang théng, dau dau hén hgp va
dau dau gén lién v6i céac rdi loan mach mau; va -

(vi) dau xoang miéng mit, gdm dau rang, dau tai, hdi ching miéng bong rat va
dau co can théai duong ham.

Céc hop chét ¢6 cong thuc (I), (IT) va (III) ciing dugc du doan 1a hitu ich trong
diéu tri xo cung rai rac.

Sang ché ciing dé cap dén Gng dung trj liéu ctia cac hop chét ¢6 cong thirc (I),
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(I1) va (III) nhu 1a cac tic nhan dé diéu tri hodc 1am diu c4c triéu chimg rdi loan
thoai héa thin kinh. Céc rbi loan thodi héa thin kinh ndy bao gdm, vi du, bénh
Alzheimer, bénh Huntington, bénh Parkinson, va xo cting teo co mot bén. Sang ché
ciing d& cap dén viéc diéu tri cic réi loan thodi hoa than kinh tén 14 tén thuong nio
cép tinh. Chung bao gébm nhung khong bi giéi han &: dot quy, chén thuong diu, va
chung ngat. Dot quy dé cap dén bénh mach mau néo va ciing ¢6 thé dugc dé cap dén
nhu 12 tai bién mach méau ndo (CVA) va bao gbm dot quy do huyét khéi cép tinh. Dot
quy bao gém ca thiéu mau cuc bd va thiéu méau toan bd ndo. Ngoai ra, ciing bao gdm
céc con thiéu mau ndo thoang qua va cac van dé mach mau ndo khac gan lién voi
thiéu mau ndo. Cac réi loan mach méu nay co6 thé xay ra & bénh nhan trai qua cét bé
ndi mac dong mach canh ndi riéng hodc cdc phuong thirc phiu thuit mach mau hodc
mach mau ndo khac n6i chung, hoac cac quy trinh chin doan mach mau gdm chup
mach mau nio va cac bénh nhan tuong tu. Cac su cb khéc 1a chin thuong _dﬁu, chan
thuong tay séng, hoic tdn thuong do mét oxy huyét néi chung, thiéu hut oxy huyét,
ha duong huyét, va huyét ap thép cling nhu céc ton thuong twong tu dugc thay trong
c4c qua trinh nan sai khép, ting thong mau, va thiéu hut oxy huyét. Sang ché s& la
httu ich véi mot loat su cb, vi du, trong phﬁu thuat bic cAu tim, trong cac sy cb xuét

huyét trong so, chimg ngat khi sinh, ngling tim, va dong kinh co giat.

Chuyén gia y t& ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay s& c6 kha
nang xac dinh tinh huéng thich hgp ma c6 céac dbi tuong dé méc hodc ¢ nguy co, vi
du, dot quy ciing nhu bi dot quy dé dung dugc phdm nho cac phuong phap theo séng

r
A

cheé.

Cac kénh Navl.7 va Navl.8 lién quan dén mot loat nhiéu hoat tinh sinh hoc.
Diéu d6 da goi'y vai tro tiém nang of cac thu thé nay trong nhiéu qué trinh bénh khac
nhau xay ra & nguoi hodc cac loai khac. Céac hop chét theo sang ché hitu ich trong

viéc diéu tri, viéc phong ngtra, viéc cai thién, viéc kiém soat hodc viéc giam nguy co
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mic nhiéu ri loan than kinh va tdm thin gin lién véi cac kénh Navl.7 va Navl.8,
gém mot hodc nhiéu tinh trang hoac bénh nhu sau: dau, dau cép tinh, dau man tinh,
dau do than kinh, dau do viém, dau noi tang, dau do cam thu than kinh, nglra, X0 cung
rai rac, rdi loan thoai hoa than kinh, hdi chimg rudt kich thich, viém xuong khép, th:?lp
khdp, cac 161 loan bénh hoc than kinh, cac rdi loan chirc nang rudt, cac bénh viém
rudt, dau gin lién v6i dau bung kinh, dau ving chau, viém bang quang, viém tuy, dau
ntra dau, dau dau do cing théng, bénh than kinh dai thdo duong, dau do than kinh
 ngoai bién, dau than kinh toa, bénh dau nhtrc toan than, bénh Crohn, dong kinh hoic
cac tinh trang dong kinh, trAm cam ludng cuc, tim dap nhanh, rbi loan khi sic, roi
loan ludng cuc, cac r6i loan tAm than nhu 12 lo lrflng va trAm cam, tang truong luc co,
loan nhip tim, cac 161 loan van dong, céac r6i loan than kinh noi tiét, mét diéu hoa, tiéu
khong kiém soat, dau noi tang, dau day than kinh sinh ba, dau day than kinh do zona,
dau day than kinh thong thudong, dau day than kinh sau khi bi zona, dau ré than kinh,
dau lung, dau dau hoic dau cd, dau nghiém trong hodc kho chira, dau dit doi, dau sau
phiu thuat, dot quy, dau trong ung thu, rdi loan co git, ching héa théng, va dau do
hoa tri liéu.

Liéu luong cua thanh phan hoat tinh trong cic ché phim theo sang ché c6 thé
duoc thay dbi, tuy nhién, can 1a lugng thanh /phﬁn hoat tinh sao cho dat dugc dang
lidu luong thich hop. Thanh phan hoat tinh nay c6 thé dugc dung cho cac bénh nhan
(dong vat va nguoi) khi can viéc diéu tri nay voi cac lidu lrong ma s& cho hiéu luc

duoc hoc to6i1 vu.

Liéu luong dugc chon phu thudce vao hi¢u qua tri liéu mong mudn, vao duong
dung, va vao khoang thoi gian didu tri. Liéu luong nay sé thay dbi tir bénh nhan nay
dén bénh nhan khac phu thudc vao ban chit va tinh nghiém trong cua bénh, trong
lugng bénh nhéan, céc ché d6 an dic biét theo sau bénh nhan, sy st dung thube dﬁ“)ng

thoi, va cac yéu t6 khac ma ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay
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s€ nhan ra.

V& viéc dung cho cac bénh nhan, tdng lidu lugng hang ngay céc hop chét theo
sang ché thong thuong 13 trong khoang tir 0,1 mg dén 1000 mg phu thudc vao, tit
nhién 13, phuong thire ding. Vi duy, viéc ding qua duong miéng c6 thé can téng lidu
lﬁqng hang ngay trong khoang tir 1 mg dén 1000 mg, trong khi lidu lugng qua dudng
tinh mach c6 thé chi can khoang tir 0,1 mg dén 100 mg. Téng liéu lugng hang ngay c6
thé duoc dung theo liéu don hodc céc lidu duge chia ra va ¢o thé, theo chi dan cua bac

s§, nam ngoai khoang dic thu da cho & day.

Céc lidu luong nay 13 dua vao dbi tugng ngudi trung binh c6 trong lugng trong
khoang 60 kg dén 70 kg. Bac s§ sin sang c6 kha ning xé4c dinh céc lidu lugng cho cac

do6i trong ma c6 trong lugng nam ngoai khoang nay, nhu 1a tré so sinh va nguoi gia.

Theo mét phuong 4n, khoang lidu Iwong nay s& nam trong khoang tir khoang
0,5 mg dén 500 mg mdi bénh nhan mdi ngay; theo phuwong 4n khac la khoang tur
khoang 0,5 mg dén 200 mg mdi bénh nhan mdi ngay; theo phuong 4n khic 1a khoang
tir khoang 1 mg dén 100 mg mdi bénh nhan mdi ngay; va theo phuong 4n khéc 1a
khoang tir khoang 5 mg dén 50 mg mdi bénh nhan mdi ngay; theo phuong 4n khac 1a
khoang tur khoang 1 mg dén 30 mg mdi bénh nhan mdi ngay. Cac duge phém theo
sang ché co thé duogc tao ra & dang bao ché rin ching han nhu bao gébm khoang tir
khoang 0,5 mg dén 500 mg thanh phén hoat tinh, hodc bao gom khoang tir khoang 1
mg dén 250 mg thanh phan hoat tinh. Dugc phim c6 thé dugc tao ra & dang bao ché
ran bao gdbm khoang 1 mg, 5 mg, 10 mg, 25 mg, 50 mg, 100 mg, 200 mg hoic 250 mg
thanh phn hoat tinh. Déi vdi viéc ding qua duong miéng, cac ché phdm c6 thé duoc
cho & dang cac vién nén chura khoang tur 1,0 dén 1000 miligam thanh phﬁn hoat tinh,
nhu 13 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800,
900, va 1000 miligam thanh phan hoat tinh dé diéu chinh liéu lugng theo triéu chimg

cho bénh nhén can dugc diéu tri. Cac hop chét ¢6 thé duoc dung theo ché do 1 dén 4
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lan moi ngay, nhu 1a mdt hodc hai 1an moi ngay.

Céc hop chét theo sang ché c6 thé dugce st dl_mg trong su két hop véi mdt hodc
nhiéu thudc khac trong diéu tri, phong ngua, kiém soat, cai thién, hodc giam rui ro cua
céc bénh hodic céc tinh trang ma cac hop chat theo sang ché hodc cac dang thude khac
6 thé co tién ich, & d6 su két hop cac loai thube cung nhau Ia an toan hon hodc hiéu
qué hon mdt minh mdi loai thude. (Cac) thudc khac nay c6 thé dugc ding, bang con
dudng va theo lugng dugc sir dung phd bién vi vay, dong thoi hodc theo thir tu véi
hop chit theo sang ché. Khi hop chit theo sang ché duoc sir dung dong thoi véi mot
hodc nhiéu thube khac, duge phém ¢ dang bao ché don vi chua cac thude khac nay va
hop chét theo sang ché dugc hinh dung. Tuy nhién, liéu phép két hop nay cling c6 thé
bao gdm céc cach tri liéu ma c6 hop chit theo sang ché va mot hodc nhiéu thubc khéc
dugc dung theo cac lich trinh gbi 1én khac nhau. Ciing dugc lidu trude 1a khi dugc sir
dung trong su Kkét hop v61 mdt hodc nhiéu thanh phﬁn hoat tinh, cac hop chét theo
sang ché va cac dang thanh phan hoat tinh khic c6 thé duogc sir dung theo cac liéu

luong thép hon khi mdi dang dugc str dung doc 14p.

Do dd, cac duge phim theo sang ché bao gém cic dugc phadm chira mot hoic
nhiéu thanh phan hoat tinh khéc, ngoai hgp chét theo sang ché. Cac su két hop & trén
bao gdm cac su két hop cta hop chét theo sang ché khong nhing véi mdt hop chét

hoat tinh khac, ma con v6i hai hodc nhiéu hon céc hgp chét hoat tinh khac.

Twong tu, cac hop chét theo sang ché c6 thé dugc sir dung trong su két hop véi
thudc khac ma duoc st dung trong phong ngua, diéu tri, kiém soat, cai thién, hoic
giam rui ro ciia cac bénh hoac céc tinh trang ma cac hop chét theo sang ché 14 hiru ich.
Céc thudc khac nay c6 thé duoc ding, bang con duong va theo luong duge sir dung
phé bién vi vay, déng tho1 hoac theo thtr tu v6i hop chét theo sang ché. Khi hop chét
theo sang ché duoc st dung ddng thoi véi mot hodc nhidu thude khac, dugc phim

chira cac thudc khac nay ngoai hop chit theo sang ché duoc hinh dung. Do dé, cac
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dugc pham theo sang ché bao gdbm ca cac duge pham ma ciing chira mdt hodc nhi€u

thanh phan hoat tinh khéc, ngoai hop chét theo sang ché.

Ty 18 trong lugng cia hop chat theo séng ché trén thanh phan hoat tinh thir hai
c¢6 thé duoc thay dbi va s& phu thude vao lidu hidu qua ctia mdi thanh phan. Thong
thuong, lidu luong hidu qua ctia mdi thanh phan s& duge st dung. Do d6, vi dy, khi
hqp. chét theo sang ché dugc két hop véi chét khac, ty 1€ trong lugng cta hop chét
theo sang ché trén céc chat khac sé& thong thufmg 1én xudng trong khoang tir khoang
1000:1 dén khoang 1:1000, bao gdm tir khoang 200: 1 dén khoang 1:200. Céc su két
hop cua hop chét theo sang ché va thanh phén hoat tinh khac thong thuong ciing s&
nim trong khoang néi trén, nhung trong mdi trudng hop, liéu hiéu qua ctia mbi thanh
phﬁn hoat tinh cin dugc st dung. Trong cac su Kkét hop nay hop chét theo sang ché va
cac chit hoat tinh khéc ¢6 thé duoc dung tach biét hodc dung chung. Hon ntra, viéc

dung mét yéu t6 c6 thé 1a trude, dong thoi voi, hode sau viée dung (céac) chat khac.

Chét chen cac kénh Navl.7 va Navl.8 c6 thé duoc két hop mot cach hitu ich
v6i hop chit hoat tinh duoc hoc khéac, hoic véi hai hodc nhiéu hon céc hop chét hoat
tinh dugc hoc khac, dac biét 1a trong diéu tri viém, dau va cac bénh hoidc cac rdi loan
v& niéu. Vi du, chit chen cac kénh Navl.7 va Navl.8, dic biét 1a hop chét c6 cong
thire (I), (I) va (III), hodc tién duoc chat ciia chiing hoic mudi duge dung hodc solvat
ctua chung, nhu dugc dinh nghia & trén, co thé duoc dung cung lac, theo thur tu hodc
tach bi¢t trong sy Kkét hop véi mot hodc nhiéu chét duoc chon tur:

- thudc giam dau nhém opioid, vi du nhu morphin, heroin, hydromorphon,
oxymorphon, levorphanol, levallorphan, methadon, meperidin, fentanyl, cocain,

codein, dihydrocodein, oxycodon, hydrocodon, propoxyphen, nalmefen, nalorphin,

naloxon, naltrexon, buprenorphin, butorphanol, nalbuphin hodc pentazocin;

- thudc khang viém khong chua steroid (nonsteroidal anti-inflammatory drug -

NSAID), vi du nhu aspirin, diclofenac, diflunisal, etodolac, fenbufen, fenoprofen,
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flufenisal, flurbiprofen, ibuprofen, indomethacin, ketoprofen, Kketorolac, axit
meclofenamic, axit mefenamic, meloxicam, nabumeton, naproxen, nimesulide,
nitroflurbiprofen, olsalazine, oxaprozin, phenylbutazon, piroxicam, sulfasalazin,

sulindac, tolmetin hodc zomepirac;

- thudc an than barbiturat, vi du nhu amobarbital, aprobarbital, butabarbital,
butalbital, mephobarbital, metharbital, methohexital, pentobarbital, phenobarbital,

gidyobarbital, talbutal, thiamylal hodc thiopental;

- nhom benzodiazepin c6 tic dung an than, vi du nhu chlordiazepoxid,

clorazepat, diazepam, flurazepam, lorazepam, oxazepam, temazepam hodc triazolam;

- chit d6i khang H1 c6 tic dung an thdn, vi du nhu diphenhydramin,

pyrilamin, promethazin, chlorpheniramin hodc chlorcyclizin;

- thubc an thdn nhu 1a glutethimid, meprobamat, methaqualon hogc

dichloralphenazon;

- thudc gidn co xuong, vi du nhu baclofen, carisoprodol, chlorzoxazon,

xyclobenzaprin, methocarbamol hodc orphenadrin;

- chit db6i khang thu thé NMDA, vi du nhu dextromethorphan
((+)-3-hydroxy-N-metylmorphinan) | hoac dextrorphan chuyén hoa
((+)-3-hydroxy-N-metylmorphinan) cta n6, ketamin, memantin, pyrroloquinolin
quinon, axit cis-4-(phosphonometyl)-2-piperidincarboxylic, budipin, EN-3231
(MorphiDex (nhan hiéu da dang ky), cong thirc bao ché két hop cia morphin va
dextromethorphan), topiramat, neramexan hodc perzinfotel gdm chéat d6i khang
NR2B, vi du nhu ifenprodil, traxoprodil hoac
(-)-(R)-6-{2-[4-(3-flophenyl)-4-hydroxy-1-piperidinyl]-1-hydroxyetyl-3,4-dihydro-2(

1H)-quinolinon;

- alpha-adrenergic, vi du nhu doxazosin, tamsulosin, clonidin, guanfacin,

-57-



34119

dexmedetomidin, modafinil, hoac 4-amino-6,7-dimetoxy-2-(5-metan

-sulfonamido-1,2,3,4-tetrahydroisoquinol-2-yl)-5-(2-pyridyl) quinazolin;

- thudc chong trdm cam ba vong, vi du nhu desipramin, imipramin,

amitriptylin hodc nortriptylin;

- thudc chéng co giit, vi du nhu carbamazepin, lamotrigin, topiramat hodc
valproat;

- chit dbi khang tachykinin (NK), dic biét 1a chat d6i khang NK-3, NK-2 hoic
NK-1, vi du nhu (alphaR,9R)-7-[3,5-bis(triflometyl)benzyl]-8,9,10,11
-tetrahydro-9-metyl-5-(4-metylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]-naphthyridin-6,
13-dion (TAK-637), 5-[[(2R,3S)-2-[(1R)-1-[3,5-bis(triflometyl)phenyl]etoxy-3
-(4-flophenyl)-4-morpholinyl]-metyl]-1,2-dihydro-3H-1,2,4-triazol-3-on =~ (MK-869),
aprepitant, lanepitant, dapitant hodc  3-[[2-metoxy-5-(triflometoxy)phenyl]
-metylamino]-2-phenylpiperidin (25,3S);

- chét dbi khang muscarinic, vi du nhu oxybutynin, tolterodin, propiverin,

trospium clorua, darifenacin, solifenacin, temiverin hodc ipratropium;

- chéit tc ché chon loc COX-2, vi du nhu celecoxib, rofecoxib, parecoxib,

valdecoxib, deracoxib, etoricoxib, hodc lumiracoxib;

- thudc giam dau coal-tar, vi du nhu paracetamol;

- thudc an thin nhu la droperidol, chlorpromazin, haloperidol, perphenazin,
thioridazin, mesoridazin, trifluoperazin, fluphenazin, clozapin, olanzapin, risperidon,
ziprasidon, quetiapin, sertindol, aripiprazol, sonepiprazol, blonanserin, iloperidon,
perospiron, racloprid, zotepin, bifeprunox, asenapin, lurasidon, amisulprid,
balaperidon, palindor, eplivanserin, osanetant, rimonabant, meclinertant, Miraxion

(nhan hiéu da dang ky) hodc sarizotan;

- chét chi van thu thé vanilloid (vi du nhu nhya déoiferatoxin) hodc chat dbi
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khéng (vi du nhu capsazepin);

- chét chu van hodc chat dbi khang cta dang con ciia kénh cation dién thé thu
thé chuyén tiép (V1, V2, V3, V4, M8, M2, Al) ;

- beta-adrenergic nhu 1a propranolol;

- thudc gly 16 tai chd nhu 12 mexiletin;

- thubc corticosteroid nhu 1a dexamethason;

- chét chi van hodc chét dbi khang ctia thu thé 5-HT, dac biét la chit chi van
5-HT1B/1D nhu 13 eletriptan, sumatriptan, naratriptan, zolmitriptan hoc rizatriptan;

- chdt @5 khang cua thu thé S5-HT2A nhu la
R(+)-alpha-(2,3-dimetoxy-phenyl)-1-[2-(4-flophenyletyl)]-4-piperidinmetanol
(MDL-100907);

- thude giam dau cholinergic (nicotinic), nhu 13 isproniclin (TC-1734),

(E)-N-metyl-4-(3-pyridinyl)-3-buten-1-amin (RIR-2403),
(R)-5-(2-azetidinylmetoxy)-2-clopyridin (ABT-594) hodc nicotin;

- Tramadol (nhan hi¢u da dang ky);

- chit @ ché PDEV, nhu 13  5-[2-etoxy-5-(4-metyl-1-
piperazinylsulphonyl)phenyl]-1-metyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyr
imidin-7-on (sildenafil), (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-metyl
-6-(3,4-metylenedioxyphenyl)pyrazino[2',1':6,1]pyrido[3,4-b]indol-1,4-dion (IC-351
hoac tadalafil), 2-[2-etoxy-5-(4-etyl-piperazin-1-yl-sulphonyl)phenyl]
-5-metyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-on (vardenafil), 5-(5-axetyl-2-
butoxy-3-pyridinyl)-3-etyl-2-(1-etyl-3-azetidinyl)-2,6-dihydro-7H-pyrazolo[4,3-d]pyr
imidin-7-on,  5-(5-axetyl-2-propoxy-3-pyridinyl)-3-etyl-2-(1-isopropyl-3-azetidinyl)

-2,6-dihydro-7H-pyrazolo[4,3-d]|pyrimidin-7-on, 5-[2-etoxy-5-(4-etylpiperazin-1
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-ylsulphonyl)pyridin-3-yl]-3-etyl-2-[2-metoxyetyl]-2,6-dihydro-7H-pyrazolo[4,3-d]|py
rimidin-7-on, 4-[(3-clo-4-metoxybenzyl)amino]-2-[(2S)-2-(hydroxymetyl)pyrrolidin-
1-y1]-N-(pyrimidin-2-ylmetyl)pyrimidin-5-carboxamit, hodc 3-(1-metyl-7-ox0
-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-y1)-N-[2-(1-metylpyrrolidin-2-

yletyl]-4-propoxybenzensulfonamit;

- phdi tir alpha-2-delta nhu 1a gabapentin, pregabalin, 3-metylgabapentin,
mirogabalin, axit (3-(aminometyl)bixyclo[3,2,0]hept-3-yl)axetic, axit
(3S,5R)-3-(aminometyl)-5-metylheptanoic, axit (3S,5R)-3-amino-5-metylheptanoic,
axit (3S,5R)-3-amino-5-metyloctanoic, (2S,4S)-4-(3-clophenoxy )prolin,
(2S,4S)-4-(3-flobenzyl)prolin, axit [(IR,5R,6S5)-6-(aminometyl)bixyclo
[3,2,0]hept-6-yl]axetic, 3-((1-(aminometyl)xyclohexyl)metyl)-4H-[1,2,4 ]oxadiazol
-5-on, C-[1-((1H-tetrazol-5-yl)metyl)xycloheptyl|metylamin, axit (35.,4S)
-(1-(aminometyl)-3,4-dimetylxyclopentyl)axetic, axit (3S,5R)-3-(aminometyl)
-5-metyloctanoic, axit (3S,5R)-3-amino-5-metylnonanoic, axit (3S,5R)-3-amino
-5-metyloctanoic, axit (3R,4R,5R)-3-amino-4,5-dimetylheptanoic, hodc axit
(3R,4R,5R)-3-amino-4,5-dimetyloctanoic;

- chét cannabinoid;

- chat ddi khang cac thu thé hudng chuyén hoa glutamat (metabotropic
glutamate receptors - mGluRs) nhu 1a mGluR1, mGIluR2, mGluR3, mGIuRS5, hodc

mGluR7;

- chat tc ché tai hap thu serotonin nhu 14 sertralin, desmetylsertralin chuyén
hoa sertralin, fluoxetine, norfluoxetin (chat chuyén hoa fluoxetin desmetyl),
fluvoxamin, paroxetin, citalopram, desmetylcitalopram chuyén hoéa citalopram,
escitalopram, d.l-fenfluramin, femoxetin, ifoxetin, xyanodothiepin, litoxetin,

dapoxetin, nefazodon, cericlamin hodc trazodon;

- chéit wc ché tai hip thu noradrenalin (norepinephrin), nhu 1a maprotilin,
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lofepramin, mirtazapin, oxaprotilin, fezolamin, tomoxetin, mianserin, bupropion,
hydroxybupropion chuyén hoéa bupropion, nomifensin va viloxazin (Vivalan (nhan
hiéu da ding ky)), dic biét 1a chét rc ché tai hép thu noradrenaline chon loc nhu 1a

reboxetin, dic biét 1a (S,S)-reboxetin;

- chat wrc ché tai hap thu kép serotonin-noradrenalin, nhu la venlafaxin,
O-desmetylvenlafaxine chuyén héa venlafaxin, clomipramin, desmetylclomipramin

chuyén hoa clomipramin, duloxetin, milnacipran hodc imipramin;
- chét wc ché enzym tdng hop oxit nitric cam tng (inducible nitric oxit
synthase - INOS) nhu 1a  S-[2-[(1-iminoetyl)amino]etyl]-L-homocystein,

S-[2-[(1-iminoetyl)-amino]etyl]-4,4-dioxo-L-cystein, S-[2-[(1-iminoetyl)amino]ety]]

-2-metyl-L-cystein, axit (2S,57)-2-amino-2-metyl-7-[(1-iminoetyl)amino]
-5-heptenoic, 2-[[(1R,3S)-3-amino-4-hydroxy-1-(5-thiazolyl)-butyl]thio]-5-clo
-3-pyridincarbonitril; 2-[[(1R,3S)-3-amino-4-hydroxy-1-(5-thiazolyl)butyl]thio]
-4-clobenzonitril, (2S,4R)-2-amino-4-[[2-clo-5-(triflometyl)phenyl]thio]
-5-thiazolebutanol, 2-[[(1R,3S)-3-amino-4-hydroxy-1-(5-thiazolyl)butyl]thio]

-6-(triflometyl)-3-pyridincarbonitril, 2-[[(1R,3S)-3-amino-4-hydroxy-1-(5-thiazolyl)
butyl]thio]-5-clobenzonitril, N-[4-[2-(3-clobenzylamino)etyl|phenyl]thiophen
-2-carboxamidin, hodc guanidinoetyldisulfua;

- chét trc ché axetylcholinsteraza nhur 1a donepezil;

- chit d6i khang cua dang con 4 cta prostaglandin E2 (EP4) nhu la
N-[({2-[4-(2-etyl-4,6-dimetyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]etyl} amino)-car
bonyl]-4-metylbenzensulfonamit hoac axit ~ 4-[(1S)-1-({[5-clo-2
-(3-flophenoxy)pyridin-3-yl]carbonyl}amino)etyl]benzoic;

- chit d6i  khang  leukotrien @ B4; nhu  la  axit
1-(3-biphenyl-4-ylmetyl-4-hydroxy-chroman-7-yl)-xyclopentancarboxylic

(CP-105696), axit
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5-[2-(2-Carboxyetyl)-3-[6-(4-metoxyphenyl)-5E-hexenyl]oxyphenoxy]-valeric

(ONO-4057) hosc DPC-11870,

- chét uc ché 5-lipoxygenaza, nhu la zileuton,
6-[(3-flo-5-[4-metoxy-3,4,5,6-tetrahydro-2H-pyran-4-yl])phenoxy-metyl]-1-metyl-2-q
uinolon  (ZD-2138), hodc  2,3,5-trimetyl-6-(3-pyridylmetyl),1,4-benzoquinon

(CV-6504);
- chét chen kénh natri, nhu 1a lidocain;
- chét chen kénh canxi, nhu 12 ziconotid, zonisamid, mibefradil;
- chat ddi khang 5-HT3, nhu la ondansetron;
- thudc hoa tri nhu 13 oxaliplatin, 5-flouracil, leucovorin, paclitaxel;
- chét tre ché Janus kinaza (JAK) nhu 12 tofacitinib;

- chit d6i khang peptit lién quan dén gen calcitonin (calcitonin gene related

peptide - CGRP);
- chét dbi khang bradykinin (BK1 va BK2);

- chét chen kénh natri phu thudc déng mé theo dién ap mang (Nav1.3, Navl.7,

Navl1.8, Nav1.9);

- chét chen kénh canxi phu thudc dién 4p (dang N, dang T);

- chét d6i khang P2X (thu thé ATP dang kénh ion);

- chét dbi khang kénh ion cam tmg axit (acid-sensing ion channel - ASICla,
ASIC3);

- chat d6i khang Angiotensin AT?2;

- chit d6i khang cua thu thé Chemokine CCR2B;

- chét trc ché Cathepsin (B, S, K);
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- chit chii van hodc chat d6i khang cia thu thé sigmal;

- chét lién két hodc chét e ché yéu td ting trudng than kinh (nerve growth

factor - NGF) nhu 1a tanezumab;

- chét trc ché kinaza A cua thu thé tropomyosin (tropomyosin receptor kinase

A - TrkA);
- chét rc ché amit hydrolaza ctia axit béo (fatty acid amit hydrolase - FAAH);
- chét trc ché monoaxylglyxerol lipaza (monoacylglycerol lipase - MAGL);

- chit @c ché enzym téng hop prostagladin E & vi thé loai 1 (microsomal

prostaglandin E synthase type-1 - mPGES-1);
- chét diéu bién GABAx;
- chit chii van hodc chét diéu bién duong tinh GlyR3;
- chét déi khang cua thu thé AMPA nhur 13 perampanel;

- chdt m& hodc chit diéu bién duong tinh kénh kali KCNQ/Kv7 nhu la

retigabin hodc flupirtin;

- chit m& hodc chét diéu bién dwong tinh cia kénh kali tiét luu bét cip véi

G-protein (G protein-coupled inwardly-rectifying potassium channel - GIRK);

- chit m& hodc chit didu bién duong tinh kénh kali hoat héa canxi
(calcium-activated potassium channel - Kca);

- chit m& hodc chét didu bién duong tinh kénh kali ctia kénh kali dong m&
theo dién 4p mang nhu 1a thanh vién cua phén ho A (vi du nhu Kv1.1), phan ho B (vi

du nhu Kv2.2) hodc phan ho K (vi du nhu TASK, TREK hodc TRESK);
hodc cac mudi dugc dung hoac céc solvat ctia chung.

Céc su két hop nay dua dén cac uu diém dang ké, gdbm hoat tinh phdi hop,

trong tri li¢u.
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Dugc phim theo sang ché, ma c6 thé duoc bao ché bang cach phéi trén, phu
hop & nhiét d6 xung quanh va ap suit khi quyén, thuong duge lam dap Gng cho viéc
dung qua duong miéng, ngoai duong tiéu hoa hodc dudng truc trang va, voi vai tro la
duoc phém, chung c6 thé theo dang céc vién nén, cic vién nang, cac ché phém dang
long dung qua duong miéng, bot, cac hat, cdc vién ngdm, bot c6 khad nidng hoan
nguyén, cac dung dich hoac huyén phu hodc cac vién thudc dan c6 thé tiém duge hodc
¢6 thé pha dugc. Cac ché pham cho viéc ding qua dudng miéng thuong duge uu tién.
Céc vién nén va cc vién nang cho viéc ding qua duong miéng c6 thé & dang & dang
bao ché don vi, va c6 thé chua cac ta dugc tiéu chudn, nhu 14 cac chat lién két (vi du
nhu tinh bot bip tién hd hoéa, polyvinylpyrrolidon hodc hydroxypropyl
metylxenluloza); fillers (vi du nhu lactozo, xenluloza vi tinh thé hodc canxi hydro
phosphat); cac chit bdi tron dang vién nén (vi du nhur magie stearat, talc hodc silica);
cac chit ta dugc rd (vi du nhu tinh bot khoai tay hodc tinh bot natri glycollat); va cac
chét lam énﬁ duoc chap nhan (vi du nhu natri lauryl sulphat). C4c vién nén c6 thé
duoc tao vo dua theo cic phuong phap phd bién theo thuc tién dugc hoc thong

thuong.

Céc ché phim dang 16ng ding qua duong miéng co thé theo dang, vi du, huyén
phu c6 nudc hodc co dau, céc dung dich, céc chét nhii tuong, céac loai sir6 hodc con
ngot, hodc c6 thé theo dang san phém kho dé tai chu tao v6i nude hodc chat dan thich
hop khéc trude khi sir dung. Cac ché phdm chét 16ng nay co thé chira cac chét phu gia
tiéu chudn nhu 1a cac chét treo (vi du nhu sird sorbitol, céac din xuét cta xenluloza
hodc cac chit béo hydro hoéa an duoc), cac chét nhii tuong hoa (vi du nhu lecithin
hoic acacia), cac chat dan khong c6 nude (ma c6 thé bao gdm céac loai ddu an duge vi
du nhu dau hanh nhan, cac este co dau, etyl alcohol hodc cac dau thue vat dugc chung
ct), cac chit bao quan (vi du nhu metyl hodc cac propyl-p-hydroxybenzoat hodc axit

sorbic), va, néu muon, cac chat di€u vi hodc cdc chat mau tiéu chuan, cdc mudi dém
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va cac chét tao ngot khi thich hgp. Cac ché phim cho viéc ding qua dudng miéng c6
thé duoc bao ché phu hop dé giai phong c6 kiém soat hop chit hoat tinh hozc mudi

duoc dung cua nod.

Déi v6i dung ngoai dudng tiéu hoa, cac dang bao ché don vi dang 16ng dugc
bao ché st dung hop chét c6 cong thire (I), (I) va (III) hoic mudi dugc dung cia
chung va chit dan vo trung. Céac ché phém dé tiém c6 thé duoc hién dién & dang bao
ché don vi vi du nhu theo dang céc 6ng thude tiém hoic theo dang da lidu, st 'dung
hop chét c6 cong thirc (1), (IT) va (III) hodc mubi duge dung cia chiing va chét dan vo
trung, tuy y voi chéit bao quan thém vao. Cac ché phém c¢6 thé ¢6 cac dang nay nhu 1a
huyén phu, cac dung dich hodc cc chit nhii twong trong cac chat din c6 dﬁu hodc c6
nude, va co thé chira cac chat pha ché nhu 12 cac chét treo, cac chat 6n dinh va/hoic
céc chét phan tan. Ngoai ra, thanh phﬁn hoat tinh c6 thé & dang bdt cho viéc cu tao
v6i chét dan thich hop, vi du nhu nuéc khong c6 pyrogen vo tring, trude khi st dung.
Hop chét, phu thudc vao chat dan va néng do duoc st dung, co thé hoic dugc treo
hoac dugc hoa tan trong chit dan. Trong cac dung dich bao ché, hop chét c6 thé duoc
hoa tan dé tiém va dugc vo tring bang loc trude khi dién day vao lo nhé hoic éng
thudc tiém thich hop va déng kin. Thuén loi 13, cac ta chit nhu 14 thu&: gay té tai cho,
céc chét bao quan va cac chat dém dugc hoa tan trong chét dan. Pé nang cao tinh on
dinh, ché phém 6 thé dugc dong lanh sau khi dién déy vao 1o nhé va nudc dugc loai
b6 dudi chan khong. Huyén phu ngoai dudng tiéu hoa dugce bao ché vé cin ban theo
cach tuong tu, ngoai trir 1a hop chit dugc treo trong chat dan thay vi dugc hoa tan, va
sy khtr trung khong thé dugc thuc hién béng cach loc. Hop chét c6 thé duoc khir trung
bang cach phoi bay véi etylen oxit truée khi treo trong chét din v6 trang. Thuan loi
13, chit hoat tinh bé mat hodc chat lam 4m duoc chua trong ché phém dé kich thich su

phén bd ddng déu cua hop chat.

Cac thuoc boi xtc ¢b thé duoc bao ché véi bazo ¢6 nudc hodc c6 dau va nhin
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chung ciing s& chtta mot hodc nhiéu chit nhii twong hoéa, cic chit 6n dinh, cac chét
phén tan, céac chét treo, cac chat lam day, hodc cac chit tao mau. Cac thudc nho giot
¢ thé dugc bao ché véi bazo ¢6 nude hodc khong ¢ nude ma ciing bao gdm mot
hodc nhiéu chat phén tan, cac chit &n dinh, cic chat hoa tan hodc cac chét treo. Chuing

cling c6 thé chira chat bao quan.

Cac hop chét c¢6 cong thae (I), (IT) va (1I1) hodc céac mudi duge dung ctia ching
cling c¢6 thé duoc bao ché trong cac ché pham ding theo dudng truc trang nhu 1a céc
vién thubc dan hodc cac thube thut gitt, vi du nhu chuira céc bazo thudc dan tiéu chun

nhu 1a bo cacao hodc cac glyxerit khac.

Céc hop chit ¢6 cong thic (I), (II) va (III) hodc cac mubi duge dung ciing c6
thé duoc bao ché nhu 1 cac ché phdm du trit. Cac ché pham c6 tac dung lau dai nay
c6 thé duoc dung bang cach cdy ghép (vi du dudi da hoic trong co) hodc bang cach
tiém trong co. Do d6, vi du, cac hop chét c6 cong thirc (I), (IT) va (III) hodc céc muéil
dugc dung co thé dugc bao ché véi cac vat lidu polyme hodc ky nuéc thich hop (vi du
nhu la nhii tuong trong dau duoc chép nhan) hodc céc chat nhua déo trao d6i ion,

hodc nhu 1a cac dan xuat tan it tan, vi du, nhu la mudi it tan.

Pébi voi ding trong mili, cic hop chat c6 cong thic (I), (IT) va (III) hodc céac
mudi duge dung ciia chung c6 thé dugc bao ché nhu cac dung dich dé ding thong qua
thich hop thiét bi bao ché dinh liéu hodc don nguyén hoic ngoai ra nhu hén 'h()’p bot
v6i chat mang thich hop dé dung str dung thiét bi van chuyén thich hop. Do dé, céac
hop chit c6 cong thic (1), (II) va (III) hodc cac mudi dugc dung cia ching c6 thé
duoc bao ché cho viée dung qua dudng miéng, dudng ma, ngoai duong tiéu hoa, va
tai chd (bao gém dudng da, mit va miii), viéc dung kiéu du trir hodc qua dudng truc
trang hodc theo dang thich hop cho viéc ding bang cach hit hodc xit (hoic thong qua
miéng hodc miii). Cac hgp chét ¢ cong thue (1), (1) va (III) va cac mudi duoc dung

ctia chung c6 thé duge bao ché cho viéc ding tai chd theo dang cac loai thuoc md, cac
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loai kem, céc chét gel, nhii tuong, céc thube bdi xtc, bang Am, thubc dan phu khoa,
cac sol khi hodc cac thude nhé giot (vi du nhu céc thude nhé giot cho mat, tai hodc
miii) va cac thube tuong tu. Céc loai thudc m& va céc loai kem cé thé, vi du, dugc bao
ché v6i bazo c6 nude hodc c6 dau véi viee thém cac chit lam day va/hodc cac chit gel
hoa thich hop. Céac loai thuc mo cho viéc dung cho mit c¢6 thé duoc san xuét theo
cach v trung st dung céc thanh phan di vo tring.

Tbng hop chung

Trong sudt ndi dung cta sang ché, cac tir viét tit dudi day dugc str dung v0i cac
y nghia dudi day:

DCM Diclometan

DMEF N,N-Dimetylformamit

DMA N,N-Dimetylaxetamit

DME 1,2-Dimetoxyetan

DMSO Dimetyl sulfoxit

EDC 1-Etyl-3-(3-dimetylaminopropyl)carbodiimit Hydroclorua

e.e. Su du thira déi hinh |

ESI Ion hoa tia dién

EtOAc Etyl axetat

EtOH Etanol

Ex Vi du

HOBT 1-Hydroxybenztriazol

HATU O-(7-Azabenzotriazol-1-y1)-N,N,N',N'-tetramety luronium

Hexaflophosphat
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HBTU O-(Benzotriazol-1-y1)-N,N,N',N'-tetrametyluronium Hexaflophosphat
HPLC Sic ky 16ng hiéu ning cao

LC Sic ky long

LG Nhém ro1i di

tR Thoi gian luu

MeCN Axetonitril

MeOH Metanol

MHz Megahec

MS Khéi phd

NMR Cong hudng tur hat nhan

rt Nhiét d0 phong

T3P anhydrit cia axit propylphosphonic (Cyclic Trimer, nhan hiéu da dang ky)
TFA Axit trifloaxetic

THF Tetrahydrofuran

TLC Sic ky 16p mong

UV Tia cuc tim

Thuét nglt "bazo" 1a twong tu khong c6 gidi han déc biét vé ban chat cac bazo
duge sir dung, va bazo bat ky dugc sit dung phd bién trong phan Gng loai ndy c6 thé
duoc st dung tuong duong & ddy. Cac vi du vé cac bazo nay bao g6m, nhung khong
bi gidi han 6: cac hydroxit ciia kim loai kiém, nhu 1a liti hydroxit, natri hydroxit, kali
hydroxit, kali phosphat, va bari hydroxit; cac hydrua ctia kim loai kiém, nhu 1a liti
hydrua, natri hydrua, va kali hydrua; cac alcoxit cua kim loai kiém, nhu 13 natri

metoxit, natri etoxit, va kali t-butoxit; cidc carbonat cia kim loai kiém, nhu 1a liti
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carbonat, natri carbonat, kali carbonat, va xesi carbonat; cac hydrocarbonat cia kim
loai kiém, nhu 14 liti hydrocarbonat, natri hydrocarbonat, va kali hydrocarbonat; céac
amin, nhu 13 N-metylmorpholin, trietylamin, tripropylamin, tributylamin,
diisopropyletylamin, N-metylpiperidin, pyridin, 4-pyrrolidinopyridin, picolin,
2,6-di(t-butyl)-4-metylpyridin,  quinolin,  N,N-dimetylanilin, = N,N-dietylanilin,
1,5-diazabixyclo[4,3,0Jnon-5-en (DBN), 1,4-diazabixyclo[2,2,2]octan (DABCO),
1,8-diazabixyclo[5,4,0Jundec-7-en (DBU), lutidin, va colidin; cac amit cua kiin loai
kiém, nhu 12 liti amit, natri amit, kali amit, liti diisopropyl amit, kali diisopropyl amit,
natri diisopropyl amit, liti bis(trimetylsilyl)amit va kali bis(trimetylsilyl)amit. Trong
sb nay, trietylamin, diisopropyletylamin, DBU, DBN, DABCO, pyridin, lutidin,
colidin, natri carbonat, natri hydrocarbonat, natri hydroxit, kali carbonat, kali
hydrocarbonat, kali hydroxit, kali phosphat, bari hydroxit, va xesi carbonat duoc uu
tién.

Céc phan tng binh thuong va tot hon 1a duogc anh hudng trong sy hién dién cua
dung méi tro. Khéng c6 giéi han dic biét 1én ban chit ciia dung moi dugc ding, dé
xuat 1a n6 khong c¢6 anh huéng bat 1oi 1én phan ting hodc cac thudc thir tham gia va né
6 thé hoa tan céac thude thu, it nhit 1a dén mét vai chung muc. Céac vi du vé cac dung
mdi thich hgp bao g6m, nhung khong bi gidi han &: hydrocarbon dugc halogen hoa,
nhu 14 DCM, clorofom, cacbon tetraclorua, va dicloetan; cac ete, nhu la dietyl ete,
diisopropyl ete, THF, va dioxan; hydrocarbon thom, nhu la benzen, toluen va
nitrobenzen; cac amit, nhu la, DMF, DMA, va hexametylphosphoric triamit; cac
amin, nhu 1a N-metylmorpholin, trietylamin, tripropylamin, tributylamin,
diisopropyletylamin, N-metylpiperidin, pyridin, 4-pyrrolidinopyridin,
N,N-dimetylanilin, va N,N-dietylanilin; cac alcohol, nhu 1a metanol, etanol, propanol,
isopropanol, va butanol; cac nitril, nhu 13 axetonitril va benzonitril; cac sulfoxit, nhu

la dimetyl sulfoxit (DMSO) va sulfolan; cac keton, nhu la axeton va dietylketon.
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Trong sb cac dung méi nay, bao gdm nhung khong bi gidi han & DMF, DMA, DMSO,
THEF, dietylete, diisopropylete, dimetoxyetan, axetonitril, DCM, dicloetan va clorofom

duoc uu tién.
Vi du thwe hién sang ché

Sang ché duoc minh hoa trong céc vi du khong gidi han dudi dy trong do, trir
phi dugce bde 10 theo cﬁch khéc: tht ca cac thudc thir 1a ¢6 sin trén thi truong, tat ca
cac cdng doan dugc thuc hién ¢ nhiét d6 phong hoac nhiét 4o xung quanh, cu thé 1a,
trong pham vi khoang 18-25°C; cac phan Gng vi séng dugc thuc hién nho sir dung
may Biotage Initiator hoac Biotage Initiator+; sy bay hoi ciia dung mdi dugc thuc
hién nhd st dung thiét bi ¢6 quay dudi 4p sudt dugc giam véi nhiét do bé 1én t6i
khoang 60°C; cac phan ung dugc theo ddi bdi phuong phap sac ky 16p mong (thin
layer chromatography - TLC) va céc thoi gian phan tng dugc dua ra chi nham muc
dich minh hoa; cAu tric va do tinh khiét cua tit ca cac hop chat dugc phén 1dp duogc
dam bao béi it nhat mot trong sé cac ky thuat dudi day: TLC (cac ban TLC dugc phu
sdn bang Merck silica gel 60 Fass hodc cic ban HPTLC dugce phi sidn bang Merck
NH; F2s4), phuong phap khdi phé hodc NMR. Céc hiéu suét dugc dua ra chi cho muc
dich minh hoa. Séc ky c¢6t nhanh dugc thuc hién nho st dung may Biotage SNAP
KP-Sil, Biotage SNAP Isolute NH2, Merck silica gel 60 (230-400 mesh ASTM), Fuji
Silysia Chromatorex (nhan hiéu di dang ky) NH-DM1020 va NH-DM2035, Wako
Wakogel C300-HG, cdt Yamazen Hi-FLASH, hodc YMC DispoPack-SIL. Sic ky trao
dbi iondugc thuc hién nho st dung cot sic ky trao dbi cation manh (ISOLUTE (nhan
hiéu da dang ky) SCX, 1 g/6 mL, Biotage), hodc cot sdc ky trao d6i anion manh
(ISOLUTE (nhén hiéu da dang ky) PE-AX, 1 g/6 mL, Biotage). Viéc tinh sach céac
hop chat nho st dung HPLC (LC-MS diéu ché) dugc thuc hién nho thiét bi va cac
diéu kién dudi day.

Thiét bi: hé théng tinh sach tu dong Waters MS-trigger AutoPurification (nhan
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hiéu da dang ky)
Cot: Waters XTerra C18, 19X50 mm, hat 5 micromet

biéu kién A: Dung dich nudc chlta metanol hodc axetonitril / 0,01% (thé

tich/thé tich) amoniac

biéu kién B: Dung dich nudc chira metanol hodc axetonitril / 0,05% (thé

tich/thé tich) axit formic

Dit liéu khdi phd do phan giai thap (ESI) duoc thu nhan béi thiét bi va cac diéu
kién duéi day: Thiét bi; hé théng Waters Alliance HPLC trén khéi phd ké ZQ hodc
ZMD va diu do UV. Dit lieu NMR duogc xéac dinh & 270 MHz (phd ké JEOL INM-LA
270), 300 MHz (JEOL INM-LA300), hoac 400 MHz (JEOL JNM-ECZ400S) sir dung
dung moi 1a clorofom dotéri hoa (99,8% D) hodc dimetyl sulfoxit (99,9% D) trir phi
duoc chi chi khéc, tuong ing so véi cht ndi chudn 1a tetrametylsilan (TMS) chét noi
chuéné mirc phan triéu (ppm); céc tir viét tat duoc st dung la: s = dinh don (singlet),
d = dinh kép (doublet), t = dinh ba (triplet), q = dinh bdn (quartet), m = dinh da
(multiplet), br = dinh dai (broad), v.v. Cac ky hié¢u héa hoc c6 cac nghia thuong c6 cua
chung; M (mol trén lit), L(lit), mL (mililit), g (gam), mg(miligam), mol (mole), mmol

(milimol).

MOi hop chit duoc didu ché thong thuong dugc dinh danh bdi ChemBioDraw

(Ultra, phién ban 12.0, CambridgeSoft).
Céc diéu kién dé xac dinh thoi gian lvu HPLC:
Phuong phap A

Thiét bi: Waters Acquity Ultra Performance LC trén dau do TUV va khdi phd
ké 7Q

Cot: Waters ACQUITY C18, 2,1 x 100 mm, hat 1,7 um

-71-



34119

Nhiét do cot: 60°C

Do PDA: quét & bude song 210 nm
Do MS: ché d6 ESI duong/am

Céc dung moi:

Al: dung dich nuéc chira amoni axetat néng do 10 mM

B1: axetonitril

Thoi gian (phat) | Al (%) Bl (%)
0 95 5
0,1 95 5
1,8 5 95
2,3 95 5
Thoi gian chay | 3 phut
Tbc @6 dong | 0,7 mL/phut

Phuong phép B

Thiét bi: Waters Acquity Ultra Performance LC trén d4u do PDA va khéi phd

ké ZQ
Cot: Waters ACQUITY C18, 2,1 x 100 mm, hat 1,7 um
Nhiét do cdt: 60°C
Do PDA: Quét & budce séng 200 - 400 nm
Do MS: Ché do ESI duong/am
Céc dung moi:
Al: dung dich nudc chira amoni axetat néng do 10 mM

B1: axetonitril

Thoi gian (phut) | Al (%) B1 (%)
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0 95 5
0,1 95 5
1,8 5 95
2,3 95 5

Thoi gian chay | 3 phut
Tbc @6 dong | 0,7 mL/phut

Phuong phép C

Thiét bi: Waters Acquity Ultra Performance LC trén ddu do PDA va khdi phd
ké ZQ

Cot: YMC Triart C18, 2,1 x 100 mm, hat 1,9 um

Nhiét dd cot: 60°C

Do PDA: quét & bude song 200 - 400 nm

Do MS: Ché d6 ESI duong/am

Céc dung moi:

Al: dung dich nu6c chira amoni axetat ndng d§ 10 mM

B1: axetonitril

Thoi gian (phut) | Al (%) B1 (%)
0 90 10
0,05 90 10
1,9 5 95
2,5 5 95
2,51 90 10
Thoi gian chay | 3 phut
Téc @6 dong | 0,7 mL/phut

T4t ca cac dan xuit amit cia cong thic (I), (II) va (III) ¢ thé dugc didu ché

nho cac quy trinh duge md ta trong cac phuong phap chung dugc trinh bay dud6i day
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hodc bang cac phuong phap cu thé duge md ta trong phan tong hop hop chét theo vi
du va phén téng hop hop chét trung gian, hoic bang cac bién d6i thuong 1& clia chung.
Sang ché cling bao gdm mét hodc nhiéu quy trinh bét ky trong s6 cac quy trinh nay dé
diéu ché cac dan xuit amit theo cong thuc (I), (IT) va (III), ngoai cac chét trung gian

md&i bit ky duge sir dung o day.

Trong cac phuong phép chung sau ddy, cac phin md ta 1a nhu dugc dinh nghia
trude d6 cho cac dan xut amit theo cong thire (I), (IT) va (III) trir phi duge boc 10 theo
cach khac. Tt ca cac vat liéu khéi ddu trong cac phuong phép téng hop chung dudi
day c6 thé c6 sin trén thi truong hoic dugc thu nhan bang cac phuong phap tiéu
chudn phd bién v&i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay, dugc

ghi chu theo cach khéac trong phan tong hop hop chét trung gian.

So dd A

[Rlq

HR}R;“Y@UL

Budéc A

[R? 1p
\/\
R1/® /}\T/Nﬂz HO\H/E

(IV-a) (IV-b)

Trong budc A, hop chét c6 cong thuc (I) c6 thé duge didu ché tir hop chét ¢
cong thuc (IV-a) nho su amit hoa v6i hop chét co cong thire (IV-b) sit dung tic nhan
ngung tu thich hgp nhu la HBTU, HATU, T3P (nhén hi¢u da dang ky), va
EDC-HOBT, t6t hon la dudi sy hién dién cia bazo nhu 1a trietylamin va
N,N-diisopropyletylamin trong dung moi thich hop nhu la DMF, DMA va DCM ¢
nhiét d6 ndm trong khoang tir 5 dén 60°C trong thoi gian khoing 1-24 gid. Hon nita,
hop chét c6 cong thire (I) ciing c6 thé dugce didu ché tir hop chét c6 cong thie (IV-a)
nho sy amit hoa véi axit halogenua duge didu ché tir hop chét c6 cong thirc (IV-b) si
dung thionyl clorua hodc oxalyl clorua, tot hon 1a duéi su hién dién ctia bazo nhu 14

trietylamin, pyridin, va N,N-diisopropyletylamin trong dung moi thich hgp nhu la
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DCM & nhiét d6 ndm trong khoang tir 5 dén 40°C trong thoi gian khoang 1-24 gio.

So dd B

[R%], R5a
5
A\*T/C N-PG
Hex
R RS54 Budéc B-a
(V-a) (V-b) \

[R?],
R 5 Buoc B-b
R
de R5b

(V-¢) (V-d)

[R?], . R 5
C
/@ LGW N-PG LG 12 nhom rdi di
5b NS
R LH RED R R PG 1a nhém bao vé
(V-e) (V)

{IV-a)

T 1a-O-, -NR’, hogc -S-

O bude B-a, hop chit c6 cong thirc (IV-a) ¢6 thé dugce diéu ché tir hop chat c6
cong thirc (V-a) va hop chét c6 cong thirc (V-b) nho phan tng Sn-Ar, t6t hon 13 duéi
su hién dién cua bazo nhu la natri hydroxit, kali hydroxit, kali carbonat, natri
carbonat, xesi carbonat, kali tert-butoxit, va natri hydrua trong dung moi thich hgp
nhu 12 DMF, DMA va DCM & nhiét do tir khoang 5 dén 100 °C trong thoi gian

khoang 1-24 gio.

Trong truong hop X 1a -O-, -NR’-, hodc -S-, hop chét co cong thuc (IV-a) c6
thé dugc didu ché trong budc B-b nhd su alkyl héa hop chit c6 cong thic (V-¢) véi
thube thtr alkyl héa (V-d) st dung bazo thich hgp nhu 14 natri hydrua, kali carbonat,
xesi carbonat, va kali tert-butoxit trong dung moi thich hgp nhu 1a DMF, DMA, THF

va DCM 6 nhiét do tir khoang 5 dén 100°C trong thoi gian khoang 1-24 gio.

Trong truong hop X 1a -O-CR¥#R® -, -NR°-CR®R®-, hodc -S-CR¥*R®-, hop
chat c¢6 cong thic (IV-a) ¢6 thé dugc didu ché trong budc B-c tir hop chat ¢6 cong

thire (V-e) va thude thir alkyl hoa (V-f) theo cach twong tu v6i Bude B-b, trong d6 X
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trong cong thirc (IV-a) dugc xem nhu 1a T-CR¥R®®.

O cac bude B-a, B-b, va B-c, viéc loai bdo nhém bao vé co thé duoc thuc hién
nho céc phuong phap tiéu chuén phd bién véi nguoi c6 hiéu biét trung binh trong linh
vuc ky thut ndy (cdc nhom bao vé amino dién hinh dugc md ta trong "Protective
Groups in Organic Synthesis Forth Edition" dugc bién tip bé1 T. W. Greene va cong

su (John Wiley & Sons, 2007).

So d6 C
[R°] (& 1§
l\%; Budc C-a \%; o i\QQN o
R | Bude C-c
CLBa[kW'O\“/LZ/)\LG RA-CONH, C1-sa[kY1-Ow([Z/)\N/U\R4 HO% z«/J\NJ’LR‘s
X (VI-b) o A © "
i Wi (IV-b)
Buéc C-b . LG la nhom roi di
[R*]
\@; R")LLG
|
C1_6alkyi—0\ﬂ)12/)\ NH, (Vi-e)
o}
(Vi-d)

Khi nhém 1rdi di c¢6 cong thac (VI-a), trong budc C-a, nhu la
O-triflometansulfonat, O-tosylat, O-mesylat, iodua, bromua, va clorua, hop chét co
cong thirc (VI-c) c6 thé dugc diéu ché nho két hop hop chét c6 cong thiic (VI-a) v6i
carboxamit thich hop theo cong thic (VI-b) dudi céc tinh trang két hop trong céc
dung mdi hitu co thich hop trong sy hién dién cua chét xtc tac kim loai chuyén tiép
thich hop va trong su c¢6 hodc khong cé cua bazo. Céac vi du vé cac chét xuc tac kim
loai chuyén tiép thich hop bao gbém: tetrakis(triphenylphosphin)paladi(0),
bis(triphenylphosphin)paladi(ll) clorua, dbng(0), dong(l) axetat, dong(l) bromua,
ddng(l) clorua, ddng(l) iodua, ddng(l) oxit, dong(ll) triflometansulfonat, dong(1l)
axetat, dong(ll) bromua, ddng(ll) clorua, ddong(ll) iodua, dong(ll) oxit, ddng(11)
triflometansulfonat, paladi(ll) axetat, paladi(ll) clorua, bis(axetonitril)diclopaladi(II),
bis(dibenzylidenaxeton)paladi(0), tris(dibenzylidenaxeton)dipaladi(0) va

[1,1'-bis(diphenylphosphino)ferroxen] paladi(ll) diclorua. Cac chét xuc tac dugc tot
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hon 1a tetrakis(triphenylphosphin)paladi(0), bis(triphenylphosphin)paladi(ll) clorua,
paladi(1l) axetat, paladi(1l) clorua, bis(axetonitril)diclopaladi(0),
bis(dibenzylidenaxeton)paladi(0), tris(dibenzylidenaxeton)dipaladi(0) va
[1,1-bis(diphenylphosphino)feroxen]paladi(ll) diclorua. Céc vi du vé carboxamit thich
hop bao gdém, nhung khong bi gi6i han &, cdc carboximit nhu 13 axetamit,
propionamit, isobutyramit va xyclopropancarboxamit. Cac vi du vé dung méi hiru co
thich hgp bao gém: THF; 1,4-dioxan; DMF; MeCN; céac alcohol, nhu 1a metanol hoac
etanol; hydrocarbon dugc halogen hda, nhu la DCM, 1,2-dicloetan, clorofom hodc
cacbon tetraclorua; va dietylete; trong sy c¢6 hodc khong cd cua bazo nhu la trikali
phosphat, natri bicarbonat, natri carbonat hodc kali carbonat. Phan Umg nay co thé
dugc thuc hién trong sy hién dién cua chét phu gia thich hgp. Céac vi du vé céac chét
phu gia nay bao gbm:  4,5-Bis(diphenylphosphino)-9,9-dimetylxanthen,
triphenylphosphin, tri-tert-butylphosphin, 1,1'-bis(diphenylphosphino)feroxen,
tri-2-furylphosphin, tri-o-tolylphosphin, 2-(diclohexylphosphino)biphenyl,
triphenylarsin. Phan tng nay c6 thé dugc thuc hién & nhiét do tir khoang 50 dén
200°C, tdt hon nira 12 tir khoang 80 dén 150°C. Céc thoi gian phan ting 13, nhin chung,
tir khoang 5 phit to 48 gid, tot hon nita 1a tir khoang 30 phut dén 24 gio. Trong trudng
hop thay thé, phan ung nay c6 thé duge thuc hién véi hé vi séng Phéan (mg nay c6 thé
dugc thuc hién ¢ nhiét do trong khoang tir khoang 100 dén 200°C, tét hon 14 trong
khoang tir khoang 120 dén 160°C. Céc thoi gian phan tng 13, nhin chung, tir khoang

10 phut dén 3 gio, tét hon 1a tir khoang 15 phut dén 1 gio.

Ngoai ra, hop chét c6 cong thuce (VI-c) co thé duoc diéu ché, & bugc C-b, nho
su axyl hoa véi axit halogenua thich hop theo cong thuc (VI-e) sit dung bazo thich
hop nhu 12 pyridin va dung mdi thich hgp nhu 1a DMA & nhiét do tir khodng 5 dén
120°C trong thoi gian khodng 1-24 gio. Céc vi du vé axit halogenua thich hop bao

gdm, nhung khong bi giéi han &, nhu 1a axetyl clorua, propionyl clorua, isobutyryl
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clorua, va xyclopropancarbony]l clorua.

O bude C-c, hop chit ¢6 cong thirc (IV-b) c6 thé dugc didu ché nho thuy phan
hop chét este theo cong thirc (VI-¢).Su thiy phan c6 thé dugc thuc hién nho cac quy
trinh tiéu chudn. Trong quy trinh dién hinh, thity phan dugc thyc hién duéi céc didu
kién co ban, vi du nhu trong su hién dién cua natri hydroxit, kali hydroxit hodc liti
hydroxit. Cac dung méi thich hop bao gém, vi du: céc alcohol nhu 1a nuéc, metanol,
etanol, propanol, butanol, 2-metoxyetanol, va etylen glycol; c4dc ete nhu la THF,
DME, va 1,4-dioxan; cac amit nhu la DMF va hexametylphosphorictriamit; va céc
sulfoxit nhu la DMSO. Cac dung modi dugc t6t hon 1a nude, metanol, etanol,
propanol, THF, DME, 1,4-dioxan, DMF, va DMSO. Phan ung nay co thé dugc thuc
hién & nhiét do trong khoang tir khoang -20 d&n 100°C trong thoi gian tir khoang 30

phut dén 24 gio.
Phan téng hop hop chat trung gian

TAt ca céc vat liéu khoi dau trong tdng hop hop chét trung gian c6 thé cé sin
trén thi trudng hodc dugce thu nhan bing cac phuong phap tiéu chuin phd bién véi
nguoi co hiéu biét trung binh trong linh vuc ky thudt nay trir phi dugc boc 10 theo
cach khac.
Phéan amin
Amin-5: (R)-2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-1-amin hydroclorua
Budc 1: tert-butyl (R)-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl) carbamat

Dung dich duoc khudy tert-butyl (R)-(2-hydroxypropyl)carbamat (389 mg,

2,22 mmol) va natri hydrua (60%, 89 mg, 2,22 mmol) trong DMF (12 mL) va THF (2
mL) duoc thém 2,3-diclo-5-(triflometyl)pyridin (400 mg, 1,85 mmol) & 0°C. Hon hop
thu duoc duoc khudy & nhiét do phong trong thdi gian 1 gid. Hon hop phan tmg nay

duoc d6 1én nudc da (50 mL), va duoc chiét v6i EtOAc / hexan (4:1, 50 mL). Lép
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hitu co dugce rira v6i nude (50 mL x2), va dugc lam kho qua natri sulfat. Sau khi loai
b6 dung mdi, phan con lai duoc tinh sach nho sdc ky cot trén silica-gel rira giai voi
n-hexan / EtOAc (ty 1¢ thay ddi tir 100:1 dén 20:1) dé thu 166 mg (hiéu suat 25%)

hop chét c6 tén nhu trén dudi dang dau khong mau.

TH-NMR (400 MHz, CDCls) delta 8,31 (1H, d, J = 1,8 Hz), 7,85 (1H, d, = 1,8
Hz), 5,43-5,34 (1H, m), 4,87 (1H, br.s), 3,60-3,50 (1H, m), 3,42-3,32 (1H, m), 1,43

(9H, s), 1,38 (3H, d, ] = 6,4 Hz), MS (ESI) m/z: 355 (M+H)".
Budéc 2: (R)-2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-1-amin hydroclorua

Hon hop cua tert-butyl
(R)-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)carbamat (166 mg, 0,47 mmol,
Budc 1) va dung dich hydro clorua 4M trong 1,4-dioxan (8 mL) duoc khudy & nhiét
do phong trong thoi gian 1 gio. Sau khi loai bé dung mdi, phén chit rin con lai dugc
ria voi isopropyl ete va hexan dé thu 134 mg (hiéu suét 98%) hop chat c6 tén nhu
trén du6i dang chét rin mau tring.

MS (ESI) m/z: 255 (M+H)".

Amin-10: 2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etanamin hydroclorua
Budc 1: 2-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isoindolin-1,3-dion

Dung dich dugc khudy 2-(2-hydroxyetyl)isoindolin-1,3-dion (459 mg, 2,40
mmol) va natri hydrua (60%, 96 mg, 2,40 mmol) trong DMF (8 mL) va THF (2 mL)
duoc bd sung 2,3-diflo-5-(triflometyl)pyridin (400 mg, 2,19 mmol) & 0°C. Hdn hop
thu dugc dugc khudy & nhiét do phong trong thoi gian 1 gio. Hon hop phan Gng nay
duge db 1én nude da (50 mL), va duoc chiét véi EtOAc / hexan (4:1, 50 mL). Lép
hitu co dugce rira voi nude (50 mL x2), va duge lam kho qua natri sulfat. Sau khi loai
b6 dung méi, phan con lai duge tinh sach bang sic ky cot trén silica-gel rira gidi véi

n-hexan / EtOAc (4:1) dé thu 390 mg (hiéu sut 50%) hop chét c6 tén nhu trén dudi
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dang chat ran mau trang.

'H-NMR (400 MHz, CDCl3) delta 8,13-8,12 (1H, m), 7,87-7,82 (2H, m),
7,75-7,71 (2H, m), 7,51 (1H, dd, T=9.1, 1,8 Hz), 4,75 (2H, t, ] = 5,5 Hz), 4,15 (2H, t,

J=5,5Hz), MS (ESI) m/z: 355 (M+H)".
Budce 2: 2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etanamin hydroclorua

Hon hop clia
2-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isoindolin-1,3-dion (390 mg, 1,10
mmol, Buéce 1), hydrazin monohydrat (0,17 mL, 5,50 mmol), va metanol (8 mL) duoc
khudy & 50°C trong thoi gian 4 gid. Sau khi dé ngudi dén nhiét do phong, két tua dugc
loai bo béng cach loc. Sau su bay hoi ctua phﬁn loc, phﬁn con lai dugc hoa tan trong
NaOH (50 mL) 1M, va duoc chiét véi DCM (50 mL x2). Phén doan hitu co két hop
dugc lam kho qua natri sulfat, va dugc c¢o6 dac dudi ap suét duogc giam. Phén con lai
dugce xtr Iy véi dung dich hydro clorua 2M trong 1,4-dioxan (8 mL) & nhiét o phong
trong 5 phut. Sau khi loai b dung méi, phan chét rin con lai dugc rira véi isopropyl
ete va hexan dé thu 185 mg (hiéu suit 65%) hop chit c6 tén nhu trén dudi dang chét

ran mau trang.

'H-NMR (400 MHz, DMSO-ds) delta 8,43 (11, s), 8,26 (1H, dd, J = 10,5, 1,8
Hz), 8,12 (2H, brs), 4,64-4,60 (2H, m), 3,27-3,24 (2H, m), MS (ESI) m/z: 225

(M+H)".
Amin-11: 2-(4-(pentaflosulfanyl)phenoxy)etanamin
Budc 1: tert-butyl (2-(4-(pentaflosulfanyl)phenoxy)etyl)carbamat

Dung dich duoc khudy gdm tert-butyl (2-hydroxyetyl)carbamat (419 mg, 2,60
mmol) va natri hydrua (60%, 144 mg, 3,60 mmol) trong DMF (10 mL) duoc bd sung
p-flophenylsulfur pentaflorua (444 mg, 2,00 mmol) & 0°C. Hon hop thu duge duge

khudy & nhiét d6 phong qua dém. Hdn hop phan tmg nay dugc d6 1én nudc da (50
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mL), va dugc chiét voi EtOAc / hexan (4:1, 50 mL). Lép hitu co duge rira voi nude
(50 mL x2), va dugc lam kho qua natri sulfat. Dung moi duoc loai bd béng su bay hoi
d8 thu 727 mg (hiéu sudt >99%) hop chat c6 tén nhu trén. Vit liéu nay duoc sir dung

cho phan tng tiép theo (Budc 2) ma khong can tinh sach thém nita.
MS (ESI) m/z: 408 (M+HCOO).
Budc 2: 2-(4-(pentaflosulfanyl)phenoxy)etanamin

Hon hop cua tert-butyl (2-(4-(pentaflosulfanyl)phenoxy)etyl)carbamat (182 mg,
0,50 mmol, Budc 1) va dung dich hydro clorua 4M trong EtOAc (3 mL) duogc khudy
& nhiét do phong trong thoi gian 0,5 gio. Sau khi loai bé dung mdi, phan con lai duge
pha lodng v4i metanol (12 mL) va dugc nap 1én cot sic ky trao ddi cation manh
(ISOLUTE (nhan hidu da dang ky) SCX, 1 g/6 mL x4, Biotage), va chét nén pha ran
duoc rira voi metanol (5 mL x4). Vat liéu nay dugc rira giai v6i amoniac 1M trong
metanol (5 mL x4), va dung dich rira giai két hop duoc co can dudi ap sult duoc giam

8 thu 83 mg (hiéu suét 63%) hop chit c6 tén nhu trén.

MS (ESI) m/z: 264 (M+H)".
Amin-12: 2-((6-(triflometyl)quinolin-2-yl)oxy)etanamin hydroclorua
Budce 1: tert-butyl (2-((6-(triflometyl)quinolin-2-yl)oxy )etyl)carbamat

Hop chét ¢6 tén nhu trén duoc diéu ché & hiéu suat 54% (167 mg, chét rin
mau tring) tir 2-clo-6-(triflometyl)quinolin (200 mg, 0,86 mmol) va tert-butyl
(2-hydroxyetyl)carbamat (167 mg, 1,04 mmol) bang cach tuong ty nhu & Budc 1
d6i v6i Amin-5.

'H-NMR (400 MHz, CDCls) delta 8,06 (1H, d, J = 8,7 Hz), 8,02 (1H, s), 7,91
(1H, d, T = 8,7 Hz), 7,80 (1H, dd, J = 8,7, 1.8 Hz), 6,99 (1H, d, J = 8,7 Hz), 5,11 (1H,

br.s), 4,59-4,56 (2H, m), 3,64-3,58 (2H, m), 1,45 (9H, s), MS (ESD) m/z: 357 (M+H)".

Budc 2: 2-((6-(triflometyl)quinolin-2-yl)oxy)etanamin hydroclorua
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Hop chét c6 tén nhu trén dugc diéu ché voi hidu sudt >99% (137 mg, chat rén
mau tring) tlr tert-butyl (2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)carbamat (167 mg,
0,47 mmol, Buéc 1) bing cach twong tu nhu & budce -2 déi véi Amin-5.

MS (ESI) m/z: 257 (M+H)".

Amin-13: N'-(6-(triflometyl)quinolin-2-yl)etan-1,2-diamin hydroclorua
Budc 1: tert-butyl (2-((6-(triflometyl)quinolin-2-yl)amino)etyl)carbamat

Hon hop cua 2-clo-6-(triflometyl)quinolin (110 mg, 0,48 mmol), tert-butyl
(2-aminoetyl)carbamat (91 mg, 0,57 mmol), va kali carbonat (197 mg, 1,43 mmol)
trong DMF (3 mL) duogc khudy & 100°C trong 3 gio. Sau khi dé ngudi dén nhiét do
phong, hdn hop phéan ung nay dugc @b vao nuéce (20 mL), va dugc chiét véi EtOAc /
hexan (4:1, 30 mL). Lép hitu co dugce rira v6i nuée (20 mL x2), va duge lam kho qua
natri sulfat. Sau khi loai bé dung mai, phén con lai duoc tinh sach béng sic ky cot
trén silica-gel ma rira gidi voi n-hexan / EtOAc (5:1 to 4:1) dé thu 50 mg (hiéu suit

30%) hop chét c6 tén nhu trén dudi dang bot trang.

'H-NMR (400 MHz, CDCls) delta 7,85-7,81 (2H, m), 7,74-7,67 (2H, m), 6,69
(1H, d, J = 8,7 Hz), 5,59 (1H, br.s), 5,49 (1H, br.s), 3,70-3,65 (2H, m), 3,47-4,42 (2H,
m), 1,43 (9H, s), MS (ESI) m/z: 356 (M+H)".

Budc 2: N!-(6-(triflometyl)quinolin-2-yl)etan-1,2-diamin hydroclorua

Hop chét c¢6 tén nhu trén duge diéu ché & hiéu sudt >99% (42 mg, chit ran mau
tring) tir tert-butyl (2-((6-(triflometyl)quinolin-2-yl)amino)etyljcarbamat (50 mg, 0,14

mmol, Budc 1) bang cach twong tw nhu & budce -2 d6i v6i Amin-5.
MS (ESI) m/z: 256 (M+H)".
Amin-14: 2-((6-(triflometyl)isoquinolin-1-yl)oxy)etanamin hydroclorua

Budc 1: tert-butyl (2-((6-(triflometyl)isoquinolin-1-yl)oxy)etyl)carbamat
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Hop chit ¢6 tén nhu trén duge diéu ché véi hiéu suat 43% (66 mg, dau khong
mau) tir 1-clo-6-(triflometyl)isoquinolin (100 mg, 0,43 mmol) va tert-butyl
(2-hydroxyetyl)carbamat (84 mg, 0,52 mmol) bang cach tuong tw nhu & budce -1 d6i
v&i Amin-5.

'H-NMR (400 MHz, CDCIl3) delta 8,38 (1H, d, J = 8,7 Hz), 8,07 (1H, dd, J =
5,9, 1,8 Hz), 8,04 (1H, s), 7,71 (1H, dd, J = 8,7, 1,8 Hz), 7,31 (1H, d, ] = 5,9 Hz), 5,01
(1H, br.s), 4,62-4,59 (2H, m), 3,70-3,60 (2H, m), 1,45 (9H, s), MS (ESI) m/z: 357
(M+H)".

Budc 2: 2-((6-(triflometyl)isoquinolin-1-yl)oxy)etanamin hydroclorua

Hop chét c6 tén nhu trén duge didu ché & hiéu sut >99% (54 mg, chit rin mau
tring) ti tert-butyl (2-((6-(triflometyl)isoquinolin-1-yl)oxy)etyl)carbamat (66 mg,
0,19 mmol, Buéc 1) bang cach twong tw nhu & bude -2 d6i vi Amin-5.

MS (ESI) m/z: 257 (M+H)".

Amin-15: 2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etanamin hydroclorua
Budc 1: 6-(2,2,2-trifloetoxy)naphtalen-2-ol

Hon hop cua naphtalen-2,6-diol (500 mg, 3,12 mmol), 2,2,2-trifloetyl
triflometansulfonat (797 mg, 3,43 mmol), va kali carbonat (863 mg, 6,24 mmol) trong
DMF (10 mL) dugc khudy & nhiét &6 phong trong 2 gid. Hon hop phéan tng nay dugc
pha loang voi HCl 1M (100 mL), ‘Ve‘l dugc chiét voi EtOAc / hexan (4:1, 100 mL).
Lép hitu co dugce rira véi nude (100 mL x2), va duoc lam kho qua natri sulfat. Sau khi
loai bo dung moi, phé”m con lai duogc tinh sach bé“mg sdc ky cot trén silica-gel ma rua
giai voi n-hexan / EtOAc (4:1) dé thu 265 mg (hiéu sudt 35%) hop chat c6 tén nhu

trén dudi dang chat ran mau trang.

'H-NMR (400 MHz, CDCls) delta 7,66-7,63 (2H, m), 7,18 (1H, dd, J = 9,1, 2.7

Hz), 7,14-7,09 (3H, m), 4,94 (1H, s), 4,44 (2H, q, J = 8,2 Hz), MS (ESI) m/z: 241
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(M-H)-.
Budc 2: tert-butyl (2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etyl)carbamat

Hon hop ctia 6-(2,2,2-trifloetoxy)naphtalen-2-ol (265 mg, 1,09 mmol, Buéc 1),
tert-butyl (2-brometyl)carbamat (294 mg, 1,31 mmol), va kali carbonat (454 mg, 3,28
mmol) trong DMF (6 mL) dugc khudy & 60°C trong thoi gian 4 gid. Sau khi dé ngudi
dén nhiét d6 phong, hon hop phan tmg nay dugc dé vao nude (50 mL), va dugc chiét
v6i EtOAc / hexan (4:1, 50 mL). Lép hitu co duge ria véi nude (50 mL x2), va dugce
lam kho qua natri sulfat. Sau khi loai bé dung mdi, ph?m con lai dugc tinh sach béng
sdc ky cot trén silica-gel ma rira gidi v6i n-hexan / EtOAc (4:1) dé thu 288 mg (hiéu
suit 68%) hop chét c6 tén nhu trén dudi dang chét rin mau tring.

'H-NMR (400 MHz, CDCIls) delta 7,66 (2H, t, J = 9,6 Hz), 7,20-7,10 (4H, m),
5,03 (1H, br.s), 4,45 (2H, q, J = 8,2 Hz), 4,14-4,10 (2H, m), 3,62-3,58 (2H, m), 1,46
(9H, s), MS (ESI) m/z: 430 (M+HCOO).

Buéc-3: 2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etanamin hydroclorua

Hop chit ¢6 tén nhu trén dugce diéu ché voi hidu suét 93% (223 mg, chét rin
mau tring) t tert-butyl (2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etyl)carbamat
(288 mg, 0,75 mmol, Budc 2) bang cach tuong tuw nhu & bude -2 d6i voi Amin-5.

MS (ESI) m/z: 286 (M+H)".

Amin-17: (R)-1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-amin hydroclorua
Bude 1: tert-butyl
(R)-(1-((3-clo-53-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)carbamat

Hop chét c6 tén nhu trén duge didu ché voi hidu sudt 74% (483 mg, chét rén
mau tréng) tu 2,3-diclo-5-(triflometyl)pyridin (400 mg, 1,85 mmol) va tert-butyl
(R)-(1-hydroxypropan-2-yl)carbamat (389 mg, 2,22 mmol) bang cach tuong tu nhu &

budce -1 doi véi Amin-5.
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'H-NMR (400 MHz, CDCL) delta 8,31 (1H, s), 7,85 (1H, d, J = 2,3 Hz), 4,72
(1H, br.s), 4,45-4,34 (2H, m), 4,16 (1H, br.s), 1,44 (9H, s), 1,29 (3H, d, T = 6,9 Hz),
MS (EST) m/z: 399 (M+HCOO)-.

Budce 2: (R)-1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-amin hydroclorua
Hop chét ¢6 tén nhu trén duoc diéu ché véi hiéu suét 97% (383 mg, chét ran
mau tring) tur tert-butyl
(R)-(1-((3-clo-5-(triflomety])pyridin-2-yl)oxy)propan-2-yl)carbamat (483 mg, 1,36
mmol, Budc 1) bang cach tuong tu nhu & budce -2 d6i voi Amin-5.
MS (ESI) m/z: 255 (M+H)".
Amin-18: (S)-2-((3-clo-5-(triflomety])pyridin-2-yl)oxy)propan-1-amin hydroclorua
Budce 1: tert-butyl (S)-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl) carbamat
Hop chét c¢6 tén nhu trén duge didu ché véi hiéu sut 32% (213 mg, diu khong
mau) tr 2,3-diclo-5-(triflometyl)pyridin (400 mg, 1,85 mmol) va tert-butyl
(S)-(2-hydroxypropyl)carbamat (389 mg, 2,22 mmol) bing cach twong tu nhu & bude
-1 dbi v6i Amin-5.
"H-NMR (400 MHz, CDCI3) delta 8,31 (1H, d, J = 1,8 Hz), 7,85 (1H,d, J=1,8
Hz), 5,43-5,34 (1H, m), 4,87 (1H, br.s), 3,60-3,50 (1H, m), 3,42-3,32 (1H, m), 1,43
(9H, s), 1,38 (3H, d, J = 6,4 Hz), MS (ESI) m/z: 355 (M+H)".
Budce 2: (S)-2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-1-amin hydroclorua
Hop chét c6 tén nhu trén dugc didu ché véi hidu suét 99% (173 mg, chit rin
mau tring) tur tert-butyl
(S)-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)carbamat (213 mg, 0,60 mmol,

Buéc 1) bang cach twong tu nhu & buéc -2 dbi voi Amin-5.

MS (ESI) m/z: 255 (M+H)".
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Amin-19: 2-((7-(triflometyl)quinolin-4-yl)oxy)etanamin trifloaxetat
Budc 1: tert-butyl (2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)carbamat

Hop chat c6 tén nhu trén dugc diéu ché vé6i hidu suit 8% (48 mg, chat rin mau
vang nhat) tir 4-clo-7-(triflometyl)quinolin (400 mg, 1,73 mmol) va tert-butyl
(2-hydroxyetyl)carbamat (334 mg, 2,07 mmol) bang cach twong tu nhu & bude -1 d6i
v&i Amin-5.

'H-NMR (400 MHz, CDCl;) delta 8,64 (1H, d, J = 5,0 Hz), 8,27 (1H, s), 7,89
(1H, d, ] = 8,7 Hz), 7,60 (1H, d, J = 8,7 Hz), 6,50 (1H, d, J] = 5,0 Hz), 5,83-5,79 (1H,
m), 4,50-4,46 (2H, m), 3,65-3,60 (2H, m), 1,50 (9H, s), MS (ESI) m/z: 357 (M+H)".
Budc 2: 2-((7-(triflometyl)quinolin-4-yl)oxy)etanamin trifloaxetat

Hon hop cua tert-butyl (2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)carbamat (48
mg, 0,14 mmol, Bude 1), TFA (2 mL) va DCM (2 mL) dugc khudy & nhiét do phong
trong thoi gian 1 gid. Dung mdi duge co dic dudi ap suit dugc giam dé thu 50 mg
(hiéu suat >99%) hop chét c6 tén nhu trén duéi dang dau khong mau.

MS (ESI) m/z: 257 (M+H)".
Amin-20: 2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy)etanamin hydroclorua
Budce 1: 2-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy)etyl)isoindolin-1,3-dion

Hop chét 6 tén nhu trén duge didu ché véi hidu sudt 49% (475 mg, chét rin
mau tring) tr 2,5-diclo-3-(triflometyl)pyridin (570 mg, 2,64 mmol) va
2-(2-hydroxyetyl)isoindolin-1,3-dion (555 mg, 2,90 mmol) bang cach twong tu nhu &
buée -1 ddi véi Amin-10.

'H-NMR (400 MHz, CDCls) delta 8,20 (1H, d, J = 1,8 Hz), 7,88-7,82 (2H, m),
7,80 (1H, d, J = 1,8 Hz), 7,74-7,70 (2H, m), 4,68 (2H, t, ] = 5,7 Hz), 4,14 2H, t, J =

5,7 Hz), MS (ESI) m/z: 371 (M+H)".
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Budce 2: 2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy)etanamin hydroclorua

Hop chét ¢6 tén nhu trén dugce didu ché & hiéu suit >99% (355 mg, chét ran
mau trang) tir 2-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy)etyl)isoindolin-1,3-dion
(475 mg, 1,28 mmol, Budc 1) béng cach tuong tu nhu & budce -2 ddi v6i Amin-10.

MS (ESI) m/z: 241 (M+H)". |

Amin-21: 2-((4-(triflometyl)quinolin-2-yl)oxy)etanamin hydroclorua
Budc 1: 2-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)isoindolin-1,3-dion

Hop chét c6 tén nhu trén dugc diéu ché vé6i hiéu suét 32% (213 mg, chat ran
mau tring) tr 2-clo-4-(triflometyl)quinolin (400 mg, 1,73 mmol) va
2-(2-hydroxyetyl)isoindolin-1,3-dion (363 mg, 1,90 mmol) bang cach tuong tu nhu &

budce -1 dbi voi Amin-10.

'H-NMR (400 MHz, CDCL) delta 7,97 (1H, d, J = 8,2 Hz), 7,87-7,78 (3H, m),
7.73-7,61 (3H, m), 7,48-7,43 (1H, m), 7,19 (1H, s), 4,81-4,78 (2H, m), 4,21-4,18 (2H,

m), MS (ESI) m/z: 387 (M+H)".
Buéc 2: 2-((4-(triflometyl)quinolin-2-yl)oxy)etanamin hydroclorua

Hop chét 6 tén nhu trén duge diéu ché véi hiéu suét >99% (161 mg, chét ran
mau tring) tor 2-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)isoindolin-1,3-dion (213

mg, 0,55 mmol, Buéc 1) bang cach twong tu nhu & budc -2 d6i v6i Amin-10.
MS (ESI) m/z: 257 (M+H)".

Amin-25: 2-(2-clo-4-(triflometoxy )phenoxy)etanamin hydroclorua

Buéc 1: tert-butyl (2-(2-clo-4-(triflometoxy)phenoxy)etyl)carbamat

Hop chét c6 tén nhu trén dugc diéu ché & hiéu suét >99% (669 mg, chit ran
mau tring) tir 2-clo-4-(triflometoxy)phenol (400 mg, 1,88 mmol) va tert-butyl

(2-brometyl)carbamat (506 mg, 2,26 mmol) bang cach tuong tu nhu & bude -2 d6i voi
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Amin-15.

'H-NMR (400 MHz, CDCl;3) delta 7,30-7,28 (1H, m), 7,11-7,08 (1H, m), 6,91
(1H, d, ] = 8,7 Hz), 5,03 (1H, br.s), 4,09-4,06 (2H, m), 3,61-3,54 (2H, m), 1,45 (9H,
S).
Budc 2: 2-(2-clo-4-(triflometoxy)phenoxy )etanamin hydroclorua

Hop chit c6 tén nhu trén dugc didu ché vé6i hiéu sudt 93% (510 mg, chét rin
mau tring) tir tert-butyl (2-(2-clo-4-(triflometoxy)phenoxy)etyl)carbamat (669 mg,
1,88 mmol, Budc 1) bang cach tuong tw nhu & bude -2 dbi voi Amin-5.

MS (ESI) m/z: 256 (M+H)".
Amin-28: 2-(2-aminoetoxy)-5-(triflometyl)nicotinonitril trifloaxetat
Budc 1: tert-butyl (2-((3-xyano-5-(triflometyl)pyridin-2-yl)oxy)etyl)carbamat

Hop chét c6 tén nhu trén dugce didu ché véi higu suét 66% (425 mg, chit ran
mau tring) tir 2-clo-5-(triflometyl)nicotinonitril (400 mg, 1,94 mmol) va tert-butyl
(2-hydroxyetyl)carbamat (375 mg, 2,32 mmol) bang cach tuong tu nhu & bude -1 dbi
v&i Amin-5.

'H-NMR (400 MHz, CDCls) delta 8,61 (1H, d, J = 1,8 Hz), 8,12 (1H, d, J = 1,8
Hz), 4,94 (1H, br.s), 4,57 (2H, t, J = 5,3 Hz), 3,62-3,58 (2H, m), 1,45 (9H, s), MS
(ESI) m/z: 332 (M+H)".
Budc 2: 2-(2-aminoetoxy)-5-(triflometyl)nicotinonitril trifloaxetat

Hop chét ¢6 tén nhu trén dugc diéu ché & hiéu sut >99% (443 mg, chit rén
mau tring) tir tert-butyl (2-((3-xyano-5-(triflometyl)pyridin-2-yl)oxy)etyl)carbamat
(425 mg, 1,28 mmol, Budc 1) bang cach tuong tu nhu & bude -2 dbi voi Amin-19.

MS (ESI) m/z: 232 (M+H)".

Amin-31: 2-(2-metoxy-4-(triflometyl)phenoxy )etanamin hydroclorua
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Buéc 1: tert-butyl (2-(2-metoxy-4-(triflometyl)phenoxy)etyl)carbamat

Hop chét c6 tén nhu trén dugc diéu ché ¢ hiéu suat >99% (436 mg, chit rén
mau tring) tir 2-metoxy-4-(triflometyl)phenol (250 mg, 1,30 mmol) va tert-butyl
(2-brometyl)carbamat (350 mg, 1,56 mmol) bang cach twong tu nhu & buge -2 d6i voi
Amin-15.

'H-NMR (400 MHz, CDCls) delta 7,19 (1H, dd, J = 8,2, 1,8 Hz), 7,08 (1H, d, J
= 1,8 Hz), 6,94 (1H, d, J = 8,2 Hz), 5,10 (1H, br.s), 4,11 (2H, t, ] = 5,0 Hz), 3,91 (3H,
s), 3,62-3,54 (2H, m), 1,45 (9H, s).

Buéc 2: 2-(2-metoxy-4-(triflometyl)phenoxy)etanamin hydroclorua

Hop chit c6 tén nhu trén duoc diéu ché voi hiéu suét 98% (347 mg, chét ran
mau tring) tir tert-butyl (2-(2-metoxy-4-(triflometyl)phenoxy)etyl)carbamat (436 mg,
1,30 mmol, Budc 1) bang cach twong tw nhu & budc -2 dbi voi Amin-5.

MS (ESI) m/z: 236 (M+H)".

Amin-32: 2-(2-metyl-4-(triflometyl)phenoxy)etanamin hydroclorua
Budc 1: tert-butyl (2-(2-metyl-4-(triflometyl)phenoxy)etyl)carbamat

Hop chit ¢ tén nhu trén duogc diéu ché & hiéu suét >99% (181 mg, chét ran
mau tring) tir 2-metyl-4-(triflometyl)phenol (100 mg, 0,57 mmol) va tert-butyl
(2-brometyl)carbamat (153 mg, 0,68 mmol) bang cach tuong tu nhu & bude -2 dbi voi
Amin-15.

"H-NMR (400 MHz, CDCI3) delta 7,43-7,38 (2H, m), 6,84 (1H, d, J = 8,2 Hz),

4,94 (1H, br.s), 4,06 (2H, t, J = 5,0 Hz), 3,62-3,52 (2H, m), 2,26 (3H, s), 1,46 (9H, s).
Budce 2: 2-(2-metyl-4-(triflometyl)phenoxy )etanamin hydroclorua

Hop chét ¢6 tén nhu trén dugc didu ché ¢ higu suit >99% (145 mg, chat rén

mau tring) tir tert-butyl (2-(2-metyl-4-(triflometyl)phenoxy)etyl)carbamat (181 mg,
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0,57 mmol, Bugc 1) bang cach tuong tu nhu & budc -2 d6i v6i Amin-5.
MS (ESI) m/z: 220 (M+H)".

Amin-33: 2-(3-ﬂo-4-(triﬂometoXy)phenoxy)etanamin hydroclorua

Buéec 1: tert-butyl (2-(3-flo-4-(triflometoxy)phenoxy )etyl)carbamat

Hop chit ¢6 tén nhu trén dugc didu ché véi hidu suit 89% (230 mg, dau khong
mau) tir 3-flo-4-(triflometoxy)phenol (150 mg, 0,77 mmol) va tert-butyl
(2-brometyl)carbamat (206 mg, 0,92 mmol) bing cach twong tw nhu & bude -2 di véi
Amin-15.

'H-NMR (400 MHz, CDCls) delta 7,24-7,17 (1H, m), 6,73 (1H, dd, J = 11,6,
2,9 Hz), 6,66 (1H, ddd, J = 9,0, 2,9, 1,5 Hz), 4,93 (1H, brs), 4,00 (2H, t, ] = 5,2 Hz),
3,53 (2H, q, J = 5,2 Hz), 1,45 (9H, s), MS (ESI) m/z: 340 (M+H)".

Budc 2: 2-(3-flo-4-(triflometoxy)phenoxy)etanamin hydroclorua

Hop chét c6 tén nhu trén duge didu ché véi hiéu suét 83% (156 mg, chét rin
mau tring) tir tert-butyl (2-(3-flo-4-(triflometoxy)phenoxy)etyl)carbamat (230 mg,
0,68 mmol, Budc 1) béng cach tuong tu nhu & budce -2 ddi v&i Amin-5.

'H-NMR (400 MHz, DMSO-ds) delta 8,25 (3H, br.s), 7,57-7,49 (1H, m), 7,18
(1H, dd, J =1 2,3, 3,0 Hz), 6,92 (1H, ddd, J = 9.2, 3,0, 1,6 Hz), 4,24 (2H, t, J = 5,0
Hz), 3,21 (2H, t, J = 5,0 Hz), MS (ESI) m/z: 240 (M+H)".

Amin-34: 2-(3-flo-4-(triflometyl)phenoxy)etanamin hydroclorua
Buéec 1: tert-butyl (2-(3-flo-4-(triflometyl)phenoxy )etyl)carbamat

Hop chét ¢6 tén nhu trén dugc diéu ché vai hidu suat 87% (78 mg, dau khong
mau) tr 3-flo-4-(triflometyl)phenol (50 mg, 0,28 mmol) va tert-butyl
(2-brometyl)carbamat (81 mg, 0,36 mmol) bang cach twong tu nhu & budc -2 ddi voi

Amin-15.
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'H-NMR (400 MHz, CDCls) delta 7,50 (1H, t, ] = 8,4 Hz), 6,79-6,63 (2H, m),
4,94 (1H, br.s), 4,05 (2H, t, J = 5,1 Hz), 3,55 (2H, q, ] = 5,1 Hz), 1,45 (9H, s), MS
(ESI) m/z: 324 (M+H)".
Buéc 2: 2-(3-flo-4-(triflometyl)phenoxy)etanamin hydroclorua

Hop chét ¢6 tén nhu trén duge diéu ché v6i hidu suit 93% (58 mg, chat rin
mau trdng) tir tert-butyl (2-(3-flo-4-(triflometyl)phenoxy)etyl)carbamat (78 mg, 0,24
mmol, Buéc 1) bang cach twong tu nhu & bude -2 dbi voi Amin-5.

'H-NMR (400 MHz, DMSO-ds) delta 8,18 (3H, br.s), 7,73 (1H, t, J = 8,8 Hz),
7,18 (1H, dd, 1 = 12,7, 2,2 Hz), 7,00 (1H, dd, J = 8,8, 2,2 Hz), 4,29 (2H, t, ] = 5,1 Hz),
3,24 (2H, t, 1 = 5,1 Hz), MS (ESI) m/z: 224 (M+H)".
Phan axit carboxylic
Axit carboxylic-1: axit 2-propionamidoisonicotinic
Budc 1: Metyl 2-propionamidoisonicotinat

Dung dich dugc khudy metyl 2-aminoisonicotinat (1,00 g, 6,57 mmol) trong
pyridin (22 mL) dugc thém propionyl clorua (0,69 mL, 7,89 mmol) ¢ 0°C. Sau khi
khudy ¢ 0°C trong 2 gid, hon hgp phén ing nay dugc d6 vao axit clohydric acid 2M
(100 mL) va dugc chiét voi EtOAc (100 mL). Lép hitu co duge 1am kho qua natri
sulfat, va dugc co dic dudi ap sudt duge giam dé thu 1,07 g (hiéu suit 78%) hop chat
¢6 tén nhu trén dudi dang chit ran mau vang. VAt liéu nay dugc st dung cho phan
ung tiép theo (Bude 2) ma khong tinh sach thém nira.

'H-NMR (300 MHz, DMSO-ds) delta 10,71 (1H, s), 8,60 (1H, s), 8,47 (1H, d, J
= 5,1 Hz), 7,50 (1H, dd, J = 5,1, 1,1 Hz), 3,88 (3H, s), 2,40 (2H, q, ] = 7,7 Hz), 1,06

(3H, t, T = 7,7 Hz), MS (ESI) m/z: 209 (M+H)".

Budce 2: axit 2-propionamidoisonicotinic
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Hon hop cia metyl 2-propionamidoisonicotinat (1,07 g, 5,15 mmol), dung dich
natri hydroxit ¢6 nudc 2M (5 mL) va metanol (25 mL) duoc khudy ¢ 50°C trong 2
gi0. Sau khi loai bé metanol bang sy bay hoi, dung dich dugc axit hoa bang axit
clohydric 2M va dugc chiét voi EtOAc. Lép hitu co duge 1am kho qua natri sulfat va
duoc cd dic trong chan khong. Phin chét rin con lai dugc rira véi tetrahydrofuran va
n-hexan dé thu 0,76 g (hiéu sut 76%) hop chét c6 tén nhu trén dudi dang chat rén
mau trang.

"H-NMR (300 MHz, DMSO-ds) delta 10,65 (1H, s), 8,57 (1H, s), 8,44 (1H, d, J
=5,1 Hz), 7,48 (1H, d, ] = 5,1 Hz), 2,40 (2H, q, J = 7.3 Hz), 1,06 3H, t, ] = 7,3 Hz),
MS (ESI) m/z: 195 (M+H)".

Axit carboxylic-2: axit 2-(xyclopropancarboxamido)isonicotinic
Buédc 1: metyl 2-(xyclopropancarboxamido)isonicotinat

Hop chit c6 tén nhu trén duoc diéu ché vaoi hidu suat 92% (1,60 g, chét rin
mau vang) tir metyl 2-aminoisonicotinat (1,20 g, 7,89 mmol) va xyclopropancarbonyl
clorua bang cach twong tu nhu & budc -1 ddi véi Axit carboxylic-1.

'"H-NMR (300 MHz, DMSO-ds) delta 8,73 (1H, s), 8,39 (1H, d, J = 4,4 Hz),
8,28 (1H, brs), 7,59 (1H, dd, J = 5,1, 1.4 Hz), 3,93 (3H, s), 1,59-1,50 (1H, m),
1,17-1,12 (2H, m), 0,96-0,89 (2H, m), MS (ESI) m/z: 221 (M+H)", 219 (M-H)".

Buéc 2: axit 2-(xyclopropancarboxamido)isonicotinic

Hop chét ¢6 tén nhu trén dugc diéu ché voi hiéu sudt 94% (1,41 g, chét ran
mau tring) tr metyl 2-(xyclopropancarboxamido)isonicotinat (1,60 g, 7,27 mmol,
Buéce 1) bing cach twong tu nhu ¢ budc -2 ddi v6i Axit carboxylic-1.

'H-NMR (300 MHz, DMSO-d¢) delta 11,02 (1H, s), 8,57 (1H, s), 8,47 (1H, d, J
= 5,1 Hz), 7,49 (1H, dd, J = 5,1, 1,5 Hz), 2,07-1,98 (1H, m), 0,85-0,79 (4H, m), MS

(ESI) m/z: 207 (M+H)", 205 (M-H)-
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Axit carboxylic-3: axit 2-isobutyramidoisonicotinic
Budce 1: metyl 2-isobutyramidoisonicotinat

Hop chéit ¢6 tén nhu trén dugce didu ché véi hiéu suét 93% (2,20 g, chét rin
mau vang) tr metyl 2-aminoisonicotinat hydroclorua (2,00 g, 10,6 mmol) va

isobutyryl clorua bang cach twong ty nhu & budge -1 dbi v6i Axit carboxylic-1.

'H-NMR (270 MHz, CDCls) delta 8,78 (1H, s), 8,39 (1H, d, J = 5,3 Hz), 7,99
(1H, br.s), 7,60 (1H, dd, J = 5.3, 1,3 Hz), 3,94 3H, s), 2,58 (1H, dinh bay (septet), J =

7,3 Hz), 1,28 (6H, d, J = 7,3 Hz), MS (ESI) m/z: 223 (M+H)".
Budc 2: axit 2-isobutyramidoisonicotinic

Hop chit c6 tén nhu trén dugc diéu ché vé&i hiéu suat 87% (1,79 g, chét ran
mau tring) tir metyl 2-isobutyramidoisonicotinat (2,20 g, 7,27 mmol, Budc 1) bang

cach twong tw nhu & budc -2 ddi véi Axit carboxylic-1.

'H-NMR (270 MHz, DMSO-ds) delta 10,65 (1H, s). 8,60 (1H, s), 8,47 (1H, d, J
=53 Hz), 7,50 (1H, dd, ] = 5,3, 1,3 Hz), 2,77 (1H, septet, ] = 6,6 Hz), 1,10 (6H, d, J

= 6,6 Hz), MS (ESI) m/z: 207 (M-H)".
Axit carboxylic-4: axit 2-axetamido-6-metylisonicotinic
Budce 1: metyl 2-axetamido-6-metylisonicotinat

Hoén hop cua metyl 2-clo-6-metylisonicotinat (2,00 g, 10,8 mmol), axetamit
(1,27 g, 21,6 mmol), tris(dibenzylidenaxeton)dipaladi(0) (0,20 g, 0,22 mmol),
4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (0,37 g, 0,65 mmol), trikali phosphat
(2,74 g, 12,9 mmol) va 1,4-dioxan (26 mL) duoc lam noéng béng bic xa vi song &
150°C trong 1 gid. Sau khi dé nguoi dén nhiét d6 phong, hdn hop duge loc thong qua
miéng dém xelit. Phan loc dugc co dic dudi ap suét dugc giam va phén con lai duogc
tinh sach bang sic ky cot trén silica gel ma rira giai v6i n-hexan / EtOAc (4:1 tol:3)

dé thu 1,99 g (hiéu sudt 89%) hop chit c6 tén nhu trén dudi dang chét rin mau vang.
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'H-NMR (270 MHz, CDCls) delta 8,50 (1H, br.s), 8,17 (1H, brs), 7,47 (1H,

br.s), 3,94 (3H, s), 2,50 (3H, s), 2,22 (3H, s), MS (ESI) m/z: 209 (M+H)".
Budc 2: axit 2-axetamido-6-metylisonicotinic

Hon hop ctia metyl 2-axetamido-6-metylisonicotinat (1,99 g, 9,56 mmol, Buéc
1), 0,5M dung dich natri hydroxit c6 nude (20 mL, 10,0 mmol) va tetrahydrofuran (64
mL) duoc khudy & nhiét do phong trong 2,5 gio. Hon hop duoc axit hoa bang axit
clohydric 2M va dung méi hitu co dugc loai bo bang su bay hoi. Két tiia dugc thu
bang cach loc va dugc rira voi diisopropyl ete dé thu 0,81 g (hiéu suét 44%) hop chit

c6 tén nhu trén dudi dang chat ran mau vang nhe.

IH-NMR (270 MHz, DMSO-ds) delta 10,60 (1H, s), 8,34 (1H, s), 7,36 (1H, s),
2,45 (3H, s), 2,08 (3H, s), MS (ESI) m/z: 195 (M+H)".

Axit carboxylic-5: axit 2-isobutyramido-6-metylisonicotinic
Budce 1: metyl 2-isobutyramido-6-metylisonicotinat

Hop chét ¢6 tén nhu trén dugc didu ché vé&i hiéu sudt dinh lugng (1,27 g, sird
mau vang) tir metyl 2-clo-6-metylisonicotinat (1,00 g, 5,39 mmol) va isobutyramit
bang cach twong tw nhu & budce -1 dbi voi Axit carboxylic-4.

'H-NMR (300 MHz, CDCl3) delta 8,57 (1H, s), 7,89 (1H, br.s), 7,47 (1H, s),
3,93 (3H, s), 2,54 (1H, septet, J = 6,6 Hz), 2,51 (3H, s), 1,27 (6H, d, J = 6,6 Hz), MS
(ESI) m/z: 237 (M+H)".

Budc 2: axit 2-isobutyramido-6-metylisonicotinic

Hop chét c6 tén nhu trén dugc diéu ché v6i hiéu suit 88% (1,05 g, chat ran

mau hdng nhat) tir metyl 2-isobutyramido-6-metylisonicotinat (1,00 g, 5,39 mmol,

Budc 1) bang cach twong tu nhu & bude -2 di véi Axit carboxylic-1.

TH-NMR (300 MHz, DMSO-de) delta 10,58 (1H, s), 8,39 (1H, s), 7,37 (1H, s),
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2,74 (1H, septet, J = 6,6 Hz), 2,46 (3H, s), 1,06 (6H, d, ] = 6,6 Hz), MS (ESI) m/z:
223 (M+H)".
Axit carboxylic-6: axit 2-(xyclopropancarboxamido)-6-metylpyrimidin-4-carboxylic
Buéc 1: metyl 2-(xyclopropancarboxamido)-6-metylpyrimidin-4-carboxylat

Hop chat ¢6 tén nhu trén dugc didu ché véi hiéu sudt 71% (2,70 g, ddu mau
ndu) tor metyl 2-clo-6-metylpyrimidin-4-carboxylat (3,00 g, 16,1 mmol) va
xyclopropancarboxamit bing cach tuong tu nhu & budce -1 d6i voi Axit carboxylic-4.

MS (ESI) m/z: 236 (M+H)", 234 (M-H).
Budc 2: axit 2-(xyclopropancarboxamido)-6-metylpyrimidin-4-carboxylic

Hop chét cé tén nhu trén dugc diéu ché v4i hidu sut 73% (1,85 g, chét ran
mau vang nhat) tir metyl 2-(xyclopropancarboxamido)-6-metylpyrimidin-4-carboxylat
(2,70 g, 11,5 mmol, Buéc 1) béng cach tuong tg nhu & bude -2 dbi véi Axit

carboxylic-4.

'H-NMR (300 MHz, DMSO-ds) delta 11,16 (1H, s), 2,48 (3H, s), 2,18-2,09

(1H, m), 0,86-0,82 (4H, m), MS (ESI) m/z: 222 (M+H)".
Axit carboxylic-7: axit 2-(xyclopropancarboxamido)pyrimidin-4-carboxylic
Buéce 1: metyl 2-(xyclopropancarboxamido)pyrimidin-4-carboxylat

Hop chét c6 tén nhu trén duoc didu ché voi hiéu sudt dinh luong (1,93 g, chét
rin mau vang nhat) tir metyl 2-clopyrimidin-4-carboxylat (1,50 g, 8,69 mmol) va
xyclopropancarboxamit bang cach twong tw nhu & Budce 1 dbi voi Axit carboxylic-4.

'"H-NMR (300 MHz, CDCl3) delta 8,86 (1H, d, J = 5,1 Hz), 8,38 (1H, br.s),
7,67 (1H, d, J = 5.1 Hz), 4,03 (3H, s), 2,20-2,08 (1H, m), 1,23-1,18 (2H, m),

0,99-0,93 (2H, m), MS (ESI) m/z: 222 (M+H)".

Budc 2: 2-(xyclopropancarboxamido)pyrimidin-4-axit carboxylic
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Hop chét ¢6 tén nhu trén duoc diéu ché vé6i hiéu sudt 66% (1,19 g, chét ran
mau trang nhat) tir metyl 2-(xyclopropancarboxamido)pyrimidin-4-carboxylat (1,93 g,

8,72 mmol, Budc 1) bang cach tuong tw nhu & budce -2 dbi voi Axit carboxylic-4.

'H-NMR (300 MHz, DMSO-ds) delta 11,20 (1H, s), 8,89 (1H, d, J = 4,4 Hz),
7,63 (1H, d, J = 4,4 Hz), 2,20-2,10 (1H, m), 0,83 (4H, d, J = 6,6 Hz), MS (ESI) m/z:
206 (M-H).
Axit carboxylic-8: axit 2-butyramidoisonicotinic

Budc 1: metyl 2-butyramidoisonicotinat

Hop chit co6 tén nhu trén duogc didu ché véi hidu suat 82% (1,94 g, chét ran
mau tring) tir metyl 2-aminoisonicotinat hydroclorua (2,00 g, 10,6 mmol) va butyryl

clorua bing cach twong tu nhu & budc -1 dbi v6i Axit carboxylic-1.

'H-NMR (300 MHz, CDCL) delta 8,76 (1H, s), 8,39 (1H, d, J = 5,1 Hz), 8,08
(1H, br.s), 7,60 (1H, dd, J = 5,1, 1,5 Hz), 3,95 (3H, s), 2,41 (2H, t, J = 7.3 Hz), 1,80

(2H, sextet, J = 7,3 Hz), 1,02 (3H, t, J = 7,3 Hz), MS (ESI) m/z: 223 (M+H)".
Budc 2: axit 2-butyramidoisonicotinic

Hop chét ¢6 tén nhu trén dugce diéu ché véi hiéu suat 76% (1,28 g, chét ran
mau tring) tir metyl 2-butyramidoisonicotinat (1,94 g, 8,71 mmol, Budc 1) bang cach

tuong tu nhu & budc -2 ddi v6i Axit carboxylic-1.

TH-NMR (300 MHz, DMSO-ds) delta 10,66 (1H, s), 8,58 (1H, s), 8,45 (1H, d, J
= 5,1 Hz), 7,48 (1H, dd, J = 5,1, 1,5 Hz), 2,37 (2H, t, ] = 7,3 Hz), 1,59 (2H, sextet, ] =

7,3 Hz), 0,89 (3H, t, ] = 7,3 Hz), MS (ESI) m/z: 209 (M+H)", 207 (M-H)".
Axit carboxylic-9: axit 2-pivalamidoisonicotinic
Budce 1: metyl 2-pivalamidoisonicotinat

Hop chit c6 tén nhu trén duge didu ché v6i hiéu suat dinh luong (1,25 g, sird
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khong mau) tr metyl 2-aminoisonicotinat hydroclorua (1,00 g, 5,30 mmol) va

pivaloyl clorua bang cach tuong ty nhu & budc -1 dbi v6i Axit carboxylic-1.

'"H-NMR (270 MHz, CDCls) delta 8,81 (1H, s), 8,39 (1H, d, J = 5,3 Hz), 8,24
(1H, br.s), 7,61 (1H, dd, T = 5,3, 1,3 Hz), 3,94 3H, s), 1,35 (9H, s).
Budc 2: axit 2-pi§alamidoisonicotinic

Hop chét c6 tén nhu trén dugc didu ché véi hidu suat 61% (0,72 g, chét ran

mau tring) tir metyl 2-pivalamidoisonicotinat (1,25 g, 5,30 mmol, Budc 1) bang cach

tuong tu nhu & budce -2 dbi voi Axit carboxylic-1.
'H-NMR (270 MHz, DMSO-d) delta 10,07 (1H, s), 8,55 (1H, s), 8,49 (1H, d,J
=5,3 Hz), 7,53 (1H, d, ] = 5,3 Hz), 1,25 (9H, s), MS (ESI) m/z: 223 (M+H)".
Axit carboxylic-10: axit 2-metyl-6-propionamidoisonicotinic
Budce 1: metyl 2-metyl-6-propionamidoisonicotinat
Hop chit c6 tén nhu trén dugce diéu ché véi higu suat 60% (2,16 g, chét ran

mau vang nhat) tir metyl 2-clo-6-metylisonicotinat (3,00 g, 16,2 mmol) va

propionamit bang cach tuong tu nhu & budce -1 ddi voi Axit carboxylic-4.

'H-NMR (300 MHz, CDCl;3) delta 8,55 (1H, s), 7,93 (1H, br.s), 7,47 (1H, s),
3,93 (3H, s), 2,51 (3H, s), 2,44 (2H, q, J = 7,3 Hz), 1,26 (3H, t, ] = 7,3 Hz), MS (ESI)
m/z: 223 (M+H)".
Budc 2: axit 2-metyl-6-propionamidoisonicotinic

Hop chit ¢6 tén nhu trén dugc diéu ché vé&i hiéu suat 96% (1,95 g, chét ran
mau trang) tr metyl 2-metyl-6-propionamidoisonicotinat (2,16 g, 9,72 mmol, Buéc 1)
bang cach twong ty nhu & budc -2 dbi véi Axit carboxylic-1.

'H-NMR (300 MHz, DMSO-ds) delta 10,60 (1H, s), 8,40 (1H, s), 7,38 (1H, s),

2,47 (3H, s), 2,40 (2H, q, ] = 7.3 Hz), 1,06 3H, t, ] = 7,3 Hz), MS (ESI) m/z: 209

-97-



34119

(M+H)".
Axit carboxylic-11: axit 2-(xyclopropancarboxamido)-6-metylisonicotinic
Buéce 1: metyl 2-(xyclopropancarboxamido)-6-metylisonicotinat
Hop chit c6 tén nhu trén dugc diéu ché véi hiéu suat 66% (1,3 g, chét rin mau

vang nhat) tr metyl 2-clo-6-metylisonicotinat (1,5 g, 8,1 mmol) va

xyclopropancarboxamit bang cach twong ty nhu & bude -1 dbi v6i Axit carboxylic-4.

'H-NMR (300 MHz, CDCl3) delta 8,52 (1H, s), 8,17 (1H, br.s), 7,46 (1H, s),
3,92 (3H, s), 2,52 (3H, s), 1,60-1,50 (1H, m), 1,15-1,10 (2H, m), 0,93-0,88 (2H, m),
MS (ESI) m/z: 235 (M+H)", 233 (M-H)".
Budc 2: axit 2-(xyclopropancarboxamido)-6-metylisonicotinic

Hop chit c6 tén nhu trén duoc didu ché v6i  hiéu suét 89% (1,1 g, chét ran
mau tring) tir metyl 2-(xyclopropancarboxamido)-6-metylisonicotinat (1,3 g, 5.3

mmol, Budce 1) bang cach twong tuw nhu & budc -2 dbi voi Axit carboxylic-1.

IH-NMR (300 MHz, DMSO-ds) delta 10,96 (1H, s), 8,38 (1H, s), 7,37 (1H, s),
2,48 (3H, s), 2,04-1,90 (1H, m), 0,83-0,70 (4H, m), MS (ESI) m/z: 221 (M+H)", 219

(M-H)".
Axit carboxylic-12: axit 2-axetamido-6-metylpyrimidin-4-carboxylic
Budc 1: metyl 2-axetamido-6-metylpyrimidin-4-carboxylat

Hop chit c6 tén nhu trén duogc diéu ché véi hiéu suat 68% (0,76 g, chét ran
mau vang) tr metyl 2-clo-6-metylpyrimidin-4-carboxylat (1,0 g, 5,4 mmol) va

axetamit bang cach twong tu nhu & budce -1 d6i voi Axit carboxylic-4.

'H-NMR (300 MHz, CDCLs) delta 8,01 (1H, br.s), 7.54 (1H, s), 4,00 (3H, s),
2,59 (3H, s), 2,53 (3H, s), MS (ESI) m/z: 210 (M+H)".

Budc 2: axit 2-axetamido-6-metylpyrimidin-4-carboxylic
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Hop chit ¢6 tén nhu trén dugce diéu ché vé6i hiéu suét 30% (0,21 g, chét rén
mau vang) tir metyl 2-axetamido-6-metylpyrimidin-4-carboxylat (1,3 g, 5,3 mmol,

Budc 1) bang cach tuong tu nhu & bude -2 dbi voi Axit carboxylic-4.
'H-NMR (300 MHz, DMSO-d) delta 10,76 (1H, s), 7,55 (1H, s), 2,49 (3H, s),
2,20 (3H, s), MS (ESI) m/z: 196 (M+H)".
Axit carboxylic-13: axit 6-metyl-2-propionamidopyrimidin-4-carboxylic
Buéc 1: metyl 6-metyl-2-propionamidopyrimidin-4-carboxylat
Hop chét co tén nhu trén duoc didu ché véi hiéu suit 61% (0,73 g, chét rin

mau vang) tir metyl 2-clo-6-metylpyrimidin-4-carboxylat (1,0 g, 5,4 mmol) va

propionamit bang céch twong tu nhu & budce -1 dbi v6i Axit carboxylic-4.

'H-NMR (300 MHz, CDCIs) delta 8,05 (1H, br.s), 7,54 (1H, s), 4,00 (3H, s),
2,77 (2H, q, T = 7,3 Hz), 2,59 (3H, s), 1,24 3H, t, J = 7,3 Hz), MS (ESI) m/z: 224
(M+H)".
Budc 2: axit 6-metyl-2-propionamidopyrimidin-4-carboxylic

Hop chit c6 tén nhu trén duogc diéu ché vé6i hiéu suat 19% (0,13 g, chét ran
mau vang) to metyl 6-metyl-2-propionamidopyrimidin-4-carboxylat (0,73 g, 3.3

mmol, Bugc 1) bang cach tuong tu nhu & bude -2 ddi voi Axit carboxylic-4.

'H-NMR (300 MHz, CDCls) delta 8,10 (1H, br.s), 7.68 (1H, s), 2,66 (2H, q, J =
7.3 Hz), 2,60 3H, s), 1,26 3H, t, ] = 7,3 Hz), MS (ESI) m/z: 210 (M+H)".

Axit carboxylic-14: axit 2-isobutyramido-6-metylpyrimidin-4-carboxylic
Buéc 1: metyl 2-isobutyramido-6-metylpyrimidin-4-carboxylat

Hop chét c6 tén nhu trén duoc didu ché vai hiéu suét 88% (1,1 g, chét ran mau
vang) tir metyl 2-clo-6-metylpyrimidin-4-carboxylat (1,0 g, 5.4 mmol) va

isobutyramit bang cach twong tu nhu & budc -1 d6i voi Axit carboxylic-4.

-99-



34119

'H-NMR (300 MHz, CDCl;3) delta 8,22 (1H, br.s), 7,56 (1H, s), 4,01 (3H, s),
2,90 (1H, sep, J = 7,3 Hz), 2,61 (3H, s), 1,26 (6H, d, ] = 7,3 Hz), MS (ESI) m/z: 238
(M+H)*, 236 (M-H).
Budc 2: axit 2-isobutyramido-6-metylpyrimidin-4-carboxylic

Hop chit c6 tén nhu trén dugc diéu ché voi hidu sudt 46% (0,49 g, chét rén
mau vang) tr metyl 2-isobutyramido-6-metylpyrimidin-4-carboxylat (1,1 g, 4.7
mmol, Budc 1) bang cach trong tu nhu & budce -2 dbi v6i Axit carboxylic-4.

"H-NMR (270 MHz, DMSO-d) delta 10,89 (1H, br.s), 7,55 (1H, s), 2,84 (1H,
septet, ] = 7,3 Hz), 2,47 (3H, s), 1,10 (6H, d, ] = 7,3 Hz), MS (ESI) m/z: 224 (M+H)".

Axit carboxylic-15: axit
2-(2-hydroxy-2-metylpropanamido)-6-metylisonicotinic
Budc 1: metyl 2-(2-axetoxy-2-metylpropanamido)-6-metylisonicotinat

Hop chit c6 tén nhu trén dugce diéu ché véi hidu suat 80% (0,89 g, chét ran
mau vang) tr metyl 2-clo-6-metylisonicotinat (0,70 g, 3,8 mmol) va
1-amino-2-metyl-1-oxopropan-2-yl axetat bang cach twong tu nhu & budc -1 dbi voi

Axit carboxylic-4.

'H-NMR (300 MHz, CDCls) delta 8,58 (1H, s), 8,34 (1H, br.s), 7,50 (1H, s),
3,93 (3H s), 2,52 (3H, 3), 2,16 (3H, s), 1,73 (6H, s), MS (ESI) m/z: 295 (M+H)".

Budce 2: axit 2-(2-hydroxy-2-metylpropanamido)-6-metylisonicotinic

Hop chit c6 tén nhu trén duge diéu ché vé6i hiéu suat 80% (0,54 g, chét ran
mau tring) tir metyl 2-(2-axetoxy-2-metylpropanamido)-6-metylisonicotinat (0,83 g,
2,8 mmol, Budce 1) bang cach twong tur nhu & budce -2 d6i voi Axit carboxylic-4.

'"H-NMR (300 MHz, DMSO-ds) delta 9,50 (1H, br.s), 8,39 (1H, s), 7,45 (1H, s),

6,07 (1H, br.s), 2,48 (3H, s). 1,37 (6H, s), MS (ESI) m/z: 239 (M+H)".
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Phén tdng hop hop chit theo séng ché

Vi du 1: 2-(xyclopropancarboxamido)-N-(2-(4-(triflometyl)phenoxy)propyl)

isonicotinamit

Hon hop cua 2-(4-(triflometyl)phenoxy)propan-1-amin (15 mg, 0,068 mmol,
Amin-1), axit 2-(xyclopropancarboxamido)isonicotinic (14 mg, 0,068 mmol, Axit
carboxylic-2) va N,N-diisopropyletylamin (0,047 mL, 0,27 mmol) trong DMF (1 mL)
duoc thém HBTU (39 mg, 0,10 mmol) ¢ nhiét d¢ phong. Sau khi khudy & 60°C trong
2 gio, hén hop duogc pha lodng v6i EtOAc (6 mL), duoc rira véi nude, va duge lam
kho qua natri sulfat. Lép hitu co dugc tinh sach bang sic ky cot trén NH-silica gel rtra
giai v6i EtOAc va sau d6 bang didu ché LC-MS dé thu 8,6 mg hop chit c6 tén nhu

trén.

Céac vi du khac duogc diéu ché dua theo quy trinh tuwong tu v6i quy trinh dugc
md ta trong vi du 1, st dung amin thich hop va axit carboxylic (xem bang 2). Cac chét
phan ung la cac vat liéu co san trén thi truong hodc dugc thu nhin béng cac phuong
phép tiéu chudn phd bién voi ngudi c6 hiéu bidt trung binh trong linh vuc k¥ thuét

nay, néu khong thi dugc ghi chi nhu & phan tong hop hop chét trung gian.

MS quan séat dugce (ché d6 duong hodc 4m) va thoi gian luu bang LC-MS ctia
tit ca cac vi du duoc md ta trong bang 3. MBbi céu trac hoa hoc ctia phén amin cho su
tdng hop & cac vi du duge md ta nhu 1a bazo tu do trong bang 2. "H-NMR ctia cac vi

du2,7,13,15,22, 35,42, 53,68 va 96 duogc thé hién trong bang 4.

Bang 2-1
Vidu Chét phéan tng Chét phan g
o O H OY\NHZ QO H
\I/\N S F HO™ N X NmA
F. H ~_N O Foe I N O
FF
Amin-1
Vidu 1 Axit carboxylic-2
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2-(xyclopropancarboxamido)-N-(2-(4-(triflometyl)p

henoxy)propyl)isonicotinamit

FF
E @ Z "N O
] ~ /\/'[;11 \I /U\
O
Vidu?2

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-y

)amino)etyl)isonicotiamit

Axit carboxylic-16

F N AN 0 T HO_AN
l N/ N/\//n . [ NJ}\/ N/ m/\/NHZ 5 E
H 0 : Amin-2 Axit carboxylic-1
Vidu3
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)
-2-propionamidoisonicotiamit
F F
F F
FY) Y W NoO Fj\(\ICI Z N 0O
H & H H H
\ o}
Vidu4 Amin-2 Axit carboxylic-4
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-y
l)amino)etyl)-6-metylisonicotiamit
F F
F F
N7 ONTS NS N)J\/ NV LLIEES N)k/
H S H H o} H
Vidus Amin-2 Axit carboxylic-10
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)
-2-methyl-6-propionamidoisonicotiamit
F F
F al F. a = I fe)
N7 NSNS N% NN o) H
H | H H
) Axit carboxylic-2
Vi dl.l 6 Amin-2

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)
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-2-(xyclopropancarboxamido)isonicotinamit

F
F F. = [e}
N N/\/N NN N N/\/NHz H
H 3 H H o]
_ Axit carboxylic-3
Vidu7 Amin-2
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)
-2-isobutyramidoisonicotinamit
Bang 2-2
Vidu Chét phan @ng Chét phan ting
- ~Cl N o A O Ho A A (A
l H | | S H
N o NS NJ\ N o N2
O H Axit carboxylic-16
. Amin-3
Vidu8

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-
2-yl)oxy)etyl)isonicotiamit

F I Cl
Fj\@ WP {\1 o
N/ O/\/N N N/U\/
H
(e}
Vidu9

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-propionamidoisonicotiamit

F

F

N

Amin-3

7 iN O
HO X N/U\/
o H

Axit carboxylic-1

FF Cl
N/ O/\/N A N)K
o H

Vidu 10
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-
2-yl)oxy)etyl)-6-metylisonicotinamit

F ] Cl
FX(\I
N/ O/\/ NH;

Amin-3

AN N/U\

H

HO
O

Axit carboxylic-4

FF Cl
N/ O/\/N \N)\N/U\
o H

Vidull
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-
2-yl)oxy)etyl)-6-metylpyrimidin-4-carboxamit

/

E

Amin-3

Axit carboxylic-12

-103-




34119

e
F%\ Hw P NoO
N O/\/N A N/U\/
5 H

Vidu 12
2-metyl-6-propionamido-N-(2-((5-(triflometyl)p
yridin-2-yl)oxy)etyl)isonicotinamit

o {\} o)
Ho AN A
o H

Axit carboxylic-10

FF Cl
N7 O/\/N X H)H/
O
Vidu 13

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-isobutyramidoisonicotinamit

F
F Cl

N

Amin-3

4 [N O
HO X {}I!J\(
¢]

Axit carboxylic-3

F
F Cl
O O
N/ O/\/N ™ NJ\V
o H

N O

=
|
HO N N%
H

e}

Amin-3 Axit carboxylic-2
Vidu 14
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-(xyclopropancarboxamido) isonicotinamit
Bang 2-3
Vidu Chét phan ting Chét phan ung
F F
F
cl F
E B Z>N O Cl ~ "N O
H F = |
j\(NIONNYQNk/ XRIONNHZ HoYQL»ng
o) H o
Vidu 15 Amin-3 Axit carboxylic-10
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)
etyl)-2-metyl-6-propionamidoisonicotiamit
F'
Com Ay [ehoroe | Hoysnig
o) H
o}
Amin-3

Vidu 16
N-(2-((3-clo-5-(triﬂométyl)pyridin—2-yl)oxy)etyl
)-2-(xyclopropancarboxamido)-6-metylpyrimidi
n-4-carboxamit

Axit carboxylic-6
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F

F
N O/\/N X N/U\l/
o H

Vidu 17 ,
(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propyl)-2-isobutyramidoisonicotiamit

F
F Cl
= O/‘\/NHZ

N

Amin-5

/;\1 O
HO
S ﬁ)ﬁ/
(]

Axit carboxylic-3

F Z>N 0
S § !
E o O/\/ NS u)H/
o}

Vidu 18
2-isobutyramido-N-(2-(3-(triflometoxy)
phenoxy)etyl)isonicotiamit

G
F
Fy\o o~z

Amin-6

= [N o]
HO s QJY
O

Axit carboxylic-3

L
F
F>i\0 o~ N2

F

F
E B Z>N O ~ "N O

° Amin-6 o .
Vidu 19 Pox]

Axit carboxylic-4
2-axetamido-6-metyl-N-(2-(3-(triflometoxy)phe Xy
noxy)etyl)isonicotinamit
e F -~ Z N 0
F>‘\E\IC| y NN o F*@:CI HO N [ NJJ\
' H
© Amin-7 Axit carboxylic-16

Vidu 20
2-axetamido-N-(2-clo-4-(triflometyl)phenoxy)et

yl)isonicotinamit
F.
F al F = lN o
F A
O HO. X N J\/
i H

| Ho
N oSNNS

N

| )ki7
N
H

F
N o >N

Amin-7 i ic-
Vidu 21 mn Axit carboxylic-1
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-propi
onamidoisonicotinamit
Bang 2-4
Vidu Chét phan ting Chét phan ting
F F
F F Z N O
F>l\©:0; W N9 FX@[C! HO A N/’H/
o N H/LH/ o~ NHz 3 H

Vidu 22 Amin-7 Axit carboxylic-3
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N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobu
tyramidoisonicotiamit

F
F
cl F Z N 0
N A )K HO A )J\
Vidu 23 Amin-7 Axit carboxylic-4
2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy
)etyl)-6-metylisonicotiamit
F
0L 1 > .
H ! F>©\ Ho_As A A
N X N
Amin-8 Axit carboxylic-4

Vi du 24

2-axetamido-6-metyl-N-(2-(4-(triflometyl)pheno
xy)etyl)isonicotiamit

FJ cl
Fm N |N o)
N o NS NJW
S H

2N o
HOL s Q/UW
o

N
, Amin-3
Vidy 25 Axit carboxylic-11
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-(xyclopropancarboxamido)-6-metylisonicoti
amit
F F
SN N 3
N/ H/\/N i S m/uw IN/ N/\/NH2 HO N E)]W
H o}
Vidu 26 Amin-2 Axit carboxylic-11
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)
etyl)-2-(xyclopropancarboxamido)-6-metylisoni
cotinamit
. cl | FJl \(CNL i
FmH |\N i F /l 0 Hoo g QJV
\N N % ﬁ)kv \N NH, - .
o Axit carboxylic-2
Vidu 27 Amin-9
N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2
-(xyclopropancarboxamido)isonicotinamit
F £
ci c SNOo
F7NF SN O FooNF |
XEN\/”;/VHW/C\NJK \Ni NH, HO A
H J H
o
Amin-9

Vidu 28

Axit carboxylic-4
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2-axetamido-N-(3-(3-clo-5-(triflometyl)pyridin-
2-yl)propyl)-6-metylisonicotiamit
Bang 2-5
Vidu Chét phan tmg Chét phan tng
F F !
F. F. ]
F |\F w0 ] F*@:F Ho\(@O
N o I X N)H/ N o/\/NHZ ! ﬁ/u\‘/
Vidu 29 Amin-10 Axit carboxylic-5
N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-isobutyramido-6-metylisonicotiamit
F F
Eﬂ\f¢]:iﬁ\/H N9 i @ “ HOW(E::1 jiv/
\N NYQ‘\N)K/ SN NH; o ﬁ
° " Amin-9
Vidu 30 m- Axit carboxylic-1
N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2
-propionamisoisonicotiamit
FF F
F \©\O/\/N e | N/U\ F \©\O/\/NH2 HO X N)J\
N H
o) 0
Amin-11 ) )
Vidu 31 Axit carboxylic-4
2-axetamido-6-metyl-N-(2-(4-(pentaflosulfanyl)
phenoxy)etyl)isonicotiamit
F Z,F rF 2N o
F’F, \©\ H = ‘N )?\/ F’F,S\©\ HO : X NJ\/
O/\/N . H o /\/NH ) o H
)
) Axit carboxylic-1
Vidu 32 Amin-11
2-propionamido-N-(2-(4-(pentaflosulfanyl)phen
oxy)etyl)isonicotiamit
F
Fol JF F E = [e]
> Flde
L O e
O/\/N = ﬁ% o> NH, ©
© Axit carboxylic-2
Vidu 33 Amin-11
2-(xyclopropancarboxamido)-N-(2-(4-(pentaflos
ulfanyl)phenoxy)etyl)isonicotinamit
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F\fi:/F F\Z'F Z N 9
F-S SN0 I Ho A A
T o | E T
O/\/ ™ N/“\(
o} H Amin-11 Axit carboxylic-3
Vidu 34
2-isobutyramido-N-(2-(4-(pentaflosulfanyl)phen
oxy)etyl)isonicotinamit
F F
F F
SN o~ - N)H/ SN o~ | HO A N
el H 8 H
Amin-3
Vidu 35 Axit carboxylic-5
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxyl)ety
1)-2-isobutyramido-6-metylisonicotiamit
Bang 2-6
Vidu Chét phan ting Chét phan tng
F F
F F SN0
PN SN0 BN no M L
| ol | NH N“N
N o N ﬁjw N o N2 o H
o) .
Vidu 36 Amin-3 Axit carboxylic-7
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)
etyl)-2-(xyclopropancarboxamido)pyrimidin-4-c
arboxamit
F F
F F
Fj\(\/I/LCI y | SN o Fﬂ\(ICI - | SN O
T S )
H 5 H H o
Vidu 37 Amin-2 Axit carboxylic-5
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)
etyl)-2-isobutyramido-6-metylisonicotiamit
Pl cl ] cl D
S HO. =
Fj\(I Ho )N\ o} Y N g%
4 o A H Axit carboxylic-7
Vi du 38 Amin-2
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)
etyl)-2-(xyclopropancarboxamido)pyrimidin-4-c
arboxamit
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F
F cl
Fﬂ\@ u i\N o)
O/\/N = N/U\/
H
_ 0
Vidu 39

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-mety
1-6-propionamidoisonicotiamit

F

F.'
F>‘\©iu
O/\/ NHZ

Amin-7

I SN O
Ho A A A
o H

Axit carboxylic-10

FF Cl
Fy\@ﬁ PP
oMy
O

Vidu 40
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xycl
opropancarboxamido)isonicotinamit

F
F
Cl
Fﬂ\@i |
O/\/NHZ

Amin-7

l NN o]
HO.
d ﬁkv
O

Axit carboxylic-2

FF Cl
O L 3
(¢]

Vidu 41
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xycl
opropancarboxamido)-6-metylisonicotinamit

F

F
cli
o~ NH2

Amin-7

H

Axit carboxylic-11

F'
F Cl
O L
O/\/N 2z ”J\(
(e}

F

F
F>K<IC|
o NH,

l N o]
HO Pz S/UW/
O

Vidy 42 Amin-7 Axit carboxylic-5
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobu
tyramido-6-metylisonicotiamit
Bang 2-7
Vidu Chét phan tng Chét phan ting
F F
F F SN O
F @ SN o F c o L L
R L NH NN
O/\/ N u O/\/ 2 o
0
Amin-7

Vidu43

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xycl
opropancarboxamido)pyrimidin-4-carboxamit

Axit carboxylic-7

e F
N/O/\/N X N/U\/
o H

F
00
NG O/\/NHz

Amin-12

=z IN e}
HO. NN ﬁxu\/
o}
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Vidu 44
2-metyl-6-propionamido-N-(2-((6-(triflometyl)q
uinolin-2-yl)oxy)etyl)isonicotiamit

Axit carboxylic-10

L F
N o NS N)kv
I H

Vidu 45
2-(xyclopropancarboxamido)-N-(2-(triflometyl)
quinolin-2-yl)oxy)etyl)isonicotinamit

/’No
o MA A
o H

Axit carboxylic-2

e F
O,
N/O/\/N x NJ\‘/
o H

Vidu 46
2-isobutyramido-N-(2-((6-(triflometyl)quinolin-
2-yl)oxy)etyl)isonicotiamit

=z [N O
HO N ﬁ)H/
(¢]

Axit carboxylic-3

FF
N/N/\/N x> N
H o H

HO__Ix ﬁ/U\’/
)

Axit carboxylic-10

Amin-13 Axit carboxylic-3

Vidu 47
2-isobutyramido-N-(2-((6-(triflometyl)quinolin-
2-yl)amino)etyl)isonicotinamit

FULF FULF

HO X ﬁ /LK/
A Z N O o]
| H ! N
o H

Vidu 48
2-metyl-6-propionamido-N-(2-((6-(triflometyl)is
oquinolin-1-yloxy)etyl)isonicotinamit

F
F
F>|\/O H = IN o)
O/\/N N NJ\/
o H

Vidu 49
2-metyl-6-propioamido-N-(2-((6-(2,2,2-trifloeto
xy)naphtalen-2-yl)oxy)etyl)isonicotiamit

Axit carboxylic-10
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Bang 2-8
Vidu Chét phan Gmg Chét phan tng
F F
E AL o - <N O
SNy )8 A | o LA
O/\/N = N/U\V . 0 .
S H Amin-15

Vidu 50
2-(xyclopropancarboxamido)-N-(2-((6-(2,2,2-trif
loetoxy)naphtalen-2-yl)oxy)etyl)isonicotiamit

Axit carboxylic-2

F
F
O, i 0 S
O/\/N XN NJH/
o H

F

o
O/\/ NHy

Z "N O
o AL
o H

Amin-13 Axit carboxylic-3
Vidu 51
2-isobutyramido-N-(2-((6-(2,2,2-trifloetoxy)nap
htalen-2-yl)oxy)etyl)isonicotiamit
F cl B
F f | HO. = E

F

F Cl

O L
o H

Vidu 52

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-
2-yl)thio)etyl)isonicotinamit

Amin-16

(¢]

Axit carboxylic-16

Fl cl
F>,\(I H i XN fe)
\N S/\/N 7 N)H/
o H

F.
\N S/\/ NH2

| SN O
HO = ﬁJﬁ/
O

Amin-16 Axit carboxylic-3
Vidu 53
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl
)-2-isobutyramidoisonicotiamit
F F

F F

SN g~ = N)J\ S g N2 HO / ﬁ/“\

H
0 o)

Vidu 54
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-
2-yl)thio)etyl)-6-metylisonicotinamit

Amin-16

Axit carboxylic-4

ek
SN S/\/N = Nk/
o H

F
N 8/\/ NH2

Amin-16

1 SN O
o A A A
o H
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Vidu 55
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl
)-2-metyl-6-propionamidoisonicotinamit

Axit carboxylic-10

F ] I/Q\N 2
- ~ W N9 F’\@ Ho A
S o N & NJ\ SN o N o .
H Axit carboxylic-16
Vidu 56 Amin-12
2-axetamido-N-(2-((6-(triflometyl)quinolin-2-yl)
oxy)etyl)isonicotiamit
Bang 2-9
Vidu Chét phan ting Chét phan tmg
F = SN o) Fm HO =
mo/\/ﬁ\ﬂ/@\NJ\/ \N/\O/\/NHZ (o] ﬁ
H
o] .
Amin-12 Axit carboxylic-1
Vidu 57
2-propionamido-N-(2-((6-(triflometyl)quinolin-2
-yl)oxy)etyl)isonicotiamit
F F e F
mo/\/ﬁ I/ N/U\ N | o™~ Ho, . = ﬁ/u\
H
© Amin-12 °

Vidu 58
2-axetamido-6-metyl-N-(2-((6-(triflometyl)quin
olin-2-yl)oxy)etyl)isonicotiamit

Axit carboxylic-4

L F
\N O/\/N /N/u\v
o H

Vidu 59
2-(xyclopropancarboxamido)-6-metyl-N-(2-((6-(
triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit

{ SN O
HO % u%
O

Axit carboxylic-11

e F
Y O/\/N /NJ\(

Vidu 60
2-isobutyramido-6-metyl-N-(2-((6-(triflometyl)q

uinolin-2-yl)oxy)etyl)isonicotiamit

i SN O
HO Z ﬁ/uﬁ/
o]

Axit carboxylic-5
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g b e F p)N\ o
F = SN0 F 7 HOS N
e W OO, e | T
H
(¢] . .
. Axit carboxylic-7
Amin-12
Vidu 61
2-(xyclopropancarboxamido)-N-(2-((6-(triflomet
yD)quinolin-2-yl)oxy)etyl)pyrimidin-4-carboxam
it
F = SN O =N o]
o | Hol YT |
o e |,
Vidu 62 Amin-12 Axit carboxylic-15
2-(2-hydroxy-2-metylpropanamido)-6-metyl-N-(
2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonico
tinamit
A ol FJ B
\N O/\:/N 4 H/U\ \N O/\_/NH2 o
° 0 : Axit carboxylic-16
Vidu 63 Amin-17
(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyri
din-2-yl)oxy)propan-2-yl)isonicotiamit
Béang 2-10
Vidu Chét phan tmg Chét phan ung
e F g b I SNO©O
\N O/\/NT)/QLNJ'I\/ \N O/\_./NHZ o) H
: H E
20
) Axit carboxylic-1
, Amin-17
Vidu 64
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
) propan-2-yl)-2-propionamidoisonicotiamit
- F | E F.: |
r T
SN O/\:/N~ = N/LK SN O/\{NHZ Z §
H o H = e}
Vidy 65 Amin-17 Axit carboxylic-4
(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)
pyridin-2-yl)oxy)propan-2-yl)-6-metylisonicotia
mit
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F cl F
F7N SN0 cl SNO
< | Bl F>Kﬁ o M
N O/\;N = H)J\/ \N i o/\E/NH2 T = E;/U\/
Vi du 66 Amin-17 Axit carboxylic-10
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propan-2-yl)-2-metyl-6-propionamidoisonicotin
amit
F ] cl ol Cl w/CNk i
FON7 SN O = HO_A A~
RNy 0 i
SN o N Z N)JW N o R o
H H z
° . Axit carboxylic-2
Vidu 67 Amin-17
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propan-2-yl)-2-(xyclopropancarboxamido)isoni
cotiamit
Fh o = | SN0
FS\KI o Y3 aaed I
\N O/\:/N ¥ ﬁ/{H/ \N O/\./NHZ 5 H
= fo) H
Axit carboxylic-3
Vidu 68 Amin-17
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
) propan-2-yl)-2-isobutyramidoisonicotiamit
FJ cl FJ SN o
O e L8 e |
SN0 N # NJ\V SN oSN o H
: 0 H
Vidu 69 Amin-17 Axit carboxylic-11
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propan-2-yl)-2-(xyclopropancarboxamido)-6-m
etylisonicotiamit
F F
F F
SN oSN Z N SN0 N " ~ ﬁ)ﬁ/
v 5 H E o
Vidu 70 Amin-17 Axit carboxylic-5
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propan-2-yl)-isobutyramido-6-metylisonicotiam
it
Bang 2-11
Vidu Chét phan tng Chét phan tng
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FJ cl
F7ONF SN0
. R L
N0 NN
EO H

Ci

7N\

N o N2

8
HO_A., 7 m,U\V

O

Axit carboxylic-7

Vidu 71 Amin-17
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propan-2-yl)-2-(xyclopropan
carboxamido)pyrimidin-4-carboxamit
FJ FJ
oA SN o oy SNOo
>’\EN\/”:OJ\/H > N/[k/ \Ni o/'\/NHz o, M N
ol H o .
Amin-18

Vidu 72
(S)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)
propyl)-2-metyl-6-propionamidoisonicotiamit

Axit carboxylic-10

F
F7Y - SN O X
| H H | N O
SN o >N & ﬁ/U\ N HO [/ N/LK
© Amin-5 o H
Vidu 73
(R)-2-axetamido-N-(2-((3-clo-5-(triflometyl) Axit carboxylic-4
pyridin-2-yl)oxy)propyl)-6-metylisonicotinamit
a F
Sy O/\/No /QJ\/ \Nlo/;\/NHZ HO P ﬁJ\/
o}
Vidu 74 Amin-5

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propyl)-2-metyl-6-propionamidoisonicotiamit

Axit carboxylic-10

FF Cl
Sy O/\/N = N%
o H

SNo
HO _ E/UV
o

Vidu 75 Amin-5 Axit carboxylic-2

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy

)propyl)-2-(xyclopropancarboxamido)

isonicotiamit

F

E F

Fj\(IC'g o N 9 :}\(IC]: I\N o}
R O shotm | oy

Vidu 76 Amin-5 Axit carboxylic-11

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
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propyl)-2-(xyclopropancarboxamido)-6-metylis

onicotiamit
F F
F
cl Q F cl SN o
Fj\(\/l[gn |/NO F /1 : HO I/N/U\\/
Vidu 77 Amin-3 Axit carboxylic-5
(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy
)propyl)-isobutyramido-6-metylisonicotiamit
Bang 2-12
Vidu Chét phéan g Chét phan ung
FULF FrOF
7 AN o
NS hw PN O e HO A N/U\/
l/ o/\/N \I NJ\/ = O/\/NH2 o H
H
, Amin-19 Axit carboxylic-10
Vidu 78 .
2-metyl-6-propionamido-N-(2-((7-(triflometyl)
quinolin-4-yl)oxy)etyl)isonicotiamit
rF FULF
AN 0
,\1 N u £ IN o) N‘ = Hom/Q\ J\v
AT UL NN NJW Ao~ NH2 I N
; o)
Vidu 79 Amin-19 Axit carboxylic-2
2-(xyclopropancarboxamido)-N-(2-((7-(triflomet
yl)quinolin-4-yl)oxy)etyl)isonicotiamit
FUF FULF
AN 0
HO. x ! N/LH/
N7 Z"N O N7 o .
L~ O/\/“TW/QKN*( L~ o~ NH2
8 H Axit carboxylic-3
Amin-19
Vidu 80
2-isobutyramido-N-(2-((7-(triflometyl)quinolin-
4-yl)oxy)etyl)isonicotinamit
F F
e N Ts S e SR
H | HO.
N | O/\/N | PZ ﬁk/ S o N I 7 ﬁ
o} .
Vi du 81 Amin-10 Axit carboxylic-10
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N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)
etyl)-2-metyl-6-propionamidoisonicotiamit

F
cl F cl L N9
= F SN o 7 F
\C\/!(k N L ﬁ o | N
N~ o7 N SN 0 .
o

Amin-20 Axit carboxylic-10
Vidu 82
N-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy)
etyl)-2—mety1—6-pr0pionamidoisonicotiamit
F F
F. F E E ‘ N o
= SN O = HO “ N/U\/
X | H\[/@\ J\/ | N H
N0 Z N SN o N o
H
o}
Amin-21 Axit carboxylic-1
Vidu 83
2-propionamido-N-(2-((4-(triflometyl)quinolin-2
-yl)oxy)etyl)isonicotiamit
Bang 2-13
Vidu Chét phan tng Chét phan tng

F
FLF FF | SN o
_ N HO. ¥ N/U\/
| N | ) j)\/ ~ I O H
O

Axit carboxylic-10

2-metyl-6-propionamido-N-(2-((4-(triflometyl)q
uinolin-2-yl)oxy)etyl)isonicotiamit
F. F F E F E 4/% N 8]
HO N
C%E o )% ] T
SN >N & N/U\( SN o N ‘ _
o H Axit carboxylic-3
Amin-21

Vidu 85
2-isobutyramido-N-(2-((4-(triflometyl)quinolin-
2-yl)oxy)etyl)isonicotiamit

F
F. F E F N o
|
& wo N9 <@ N
ST o >N N/J\E/U\V SN o Nz O
(@]

Axit carboxylic-7

Vidu 86
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2-(xyclopropancarboxamido)-N-(2-((4-(triflomet
yl)quinolin-2-yl)oxy)etyl)pyrimidin-4-carboxam
it

e F e
Cl Cl SN O
H | Ho M A M~
SN ‘ o >~N - N/U\/\ SN o N I N
H
O
Amin-3 Axit carboxylic-8
Vidu 87
2-butyramido-N-(2-((3-clo-5-(triflometyl)pyridi
n-2-yl)oxy)etyl)isonicotiamit .
F
F SN0
F = cl HOWLKN&
S H

F ] Cl
F*(I H [ XN o)
SN o >N Z N
o) H

Axit carboxylic-9

Vi du 88 Amin-3
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-pivalamidoisonicotiamit
e F £ F
Ci Cl BN

Fj\(I H XN o) E = I N O

SN | O/\/N\N/(NL/)\N/“\/ SN | o~z | HO N//}\N/U\/

H H
o} o
Vidu 89 Amin-3 Axit carboxylic-13
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-6-metyl-2-propionamidopyrimidin-4-carboxam
it
F
; _~_Cl

Fl cl
F7ONF SN O
. N L
N0 NN
3 H

B
HO ~
?TE: A

Vidu 90 Amin-3 Axit carboxylic-14
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl
)-2-isobutyramido-6-metylpyrimidin-4-carboxa
mit
Bang 2-14
Vidu Chét phan ting Chét phan ting
F F S
F. F NQ
o ~N / N/Lk o~ NH2 o] H
& H . .
Amin-22 Axit carboxylic-16
Vidu91
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2-axetamido-N-(2-(2-flo-4(triflometyl)phenoxy)
etyl)isonicotiamit

F
P F
Fﬂ\@ H | SN O
H
o
Vidu92

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-propi
onamidoisonicotiamit

F
E
o/\/ NHZ

Amin-22

l SN O
HO Z N/U\/

o H

Axit carboxylic-1

FF F
O/\/N /N)J\
o H

F.
o~ NH:

Amin-22 Axit carboxylic-4
Vidu 93
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy
)etyl)-6-metylisonicotiamit
F
Sl F (LN o

F
Pl F §
OSSP S P
\O/\/N /N
o H

Vidu 94
N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-metyl
-6-propionamidoisonicotiamit

Ho\ﬂ)'\/\NJ\/
H

o]

Axit carboxylic-10

F. i F
S
Fy\@ H | N O
O/\/ = m/LKV
(o]

Vidu 95
2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(trifl
ometyl)phenoxy)etyl)isonicotiamit

F
F
o~ NH2

Amin-22

SNo
HO P H/UW
o

Axit carboxylic-2

rh .
O/\/N P N)J\r
o H
Vidu 96

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobu
tyramidoisonicotiamit

F F
o~ NHz

Amin-22

z\N O
H
o = E)H/
O

Axit carboxylic-3

F. i F
X
F>‘\©[ H g N o
O/\/ = ﬁ/uw
O

Vidu 97

P F
o~ NHz

Amin-22

{\N o)
HO ~ u/uw
o

Axit carboxylic-11
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2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(trifl
ometyl)phenoxy)etyl)-6-metylisonicotiamit

Bang 2-15
Vidu Chét phan ting Chét phan ting
F ' F
F F F F SN O
F w9 F wo. M
O/\/N = N)H/ O/\/NHz S ﬁ
ol H .
Amin-22

Vidu 98
N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobu
tyramido-6-metylisonicotiamit

Axit carboxylic-5

F’
F F
Fﬁ H ,\)N\ 0
O/\/N N/ N%
o H
Vidu 99

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(trifl
ometyl)phenoxy)etyl)pyrimidin-4-carboxamit

F

F

F
Fx@ﬂ

o NH;

Amin-22

;‘/*N 0
0

Axit carboxylic-7

Cl y ] SN o
F N A A
F £ o H

Vidu 100
N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-mety
1-6-propionamidoisonicotiamit

-n

Ci
pONNHZ
F

Amin-23

] SN O
HO. = N/u\/
o H

Axit carboxylic-10

Cl 9y I N o
F O/\/N = N)H/
F H
F o]

Vidu 101
N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobu
tyramidoisonicotiamit

-n

Amin-23

]\N o]
HO
- Qkf
6]

Axit carboxylic-3

|
Cl y l SN o
F. O/\/N = N/LH/
F H
F O

Vidu 102

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobu
tyramido-6-metylisonicotiamit

T

pONNHZ
F

Amin-23

Axit carboxylic-5
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ci v ©
H .
F>‘/©:O/\/N | & N/[K/
Fe o H

Vidu 103
N-(2-(2-clo-5-(triflometyl)phenoxy)etyl)-2-mety
1-6-propionamidoisonicotiamit

Cl
F. NH
o S

F

Amin-24

SN O

N

o H

Axit carboxylic-10

cl
cl
H SN o Fﬁ/@ NH SN O
F H F N
F o} g H
, Amin-24
Vidu 104 Axit carboxylic-5
N-(2-(2-clo-5-(triflometyl)phenoxy)etyl)-2-isobu
tyramido-6-metylisonicotiamit
Béang 2-16
Vidu Chét phéan tng Chét phan tng
F. O (o] F. O Ci
SN o N O
F>|l:/ \@O/\/ﬂ | Ay F>Fr \@ONNHZ HO [ Ay
H I H
Amin-25

Vidu 105
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-me
tyl-6-propionamidoisonicotiamit

Axit carboxylic-10

F._O cl N '
F>( \©[ H | No©
F O/\/N ¥z N%
o H
Vidu 106

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(xy
clopropancarboxamido)isonicotiamit

F. O. (o]
T
F O/\/NHZ

Amin-25

Axit carboxylic-2

F__O Cl x
Ok O
O/\/ /NJH/
o H

Vidu 107
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-iso
butyramidoisonicotiamit

F_O ci
T I
E o~ NH:

Amin-25

! SN [e]
HO - m)l\‘/
O

Axit carboxylic-3

F.__O Cl
O/\/ /NJH/
o H

Vidu 108
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-iso
butyramido-6-metylisonicotiamit

F._O ci
FT
F o~ NHz

Amin-25

t\N O
O
H ¥ El/LH/
O

Axit carboxylic-5
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HO
0 0 TH B L | 0
o Vo °
Vidu 109 Amin-26 Axit carboxylic-1
N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-
metylpropan-2-yl)-2-propionamidoisonicotiamit
F . F
e r% a0 48
Y oser | VY
Vidu 110 Amin-26 Axit carboxylic-6
N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2- 4
metylpropan-2-yl)-2-(xyclopropancarboxamido)
-6-metylpyrimidin-4-carboxamit
F F
F F
x> N P> X NH, HO =
N0 X u)H/ N0 I N
Vidu111 Amin-27 Axit carboxylic-5
N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)me
tyl)xyclopropyl)-2-isobutyramido-6-metylisonic
otiamit
Bang 2-17
Vidu Chét phan ung Chét phan tng
F F
F 2 N F _N 5\
FONF SN o NN N9
H
XEI\I/\/N\”/C\NJJ\/ \N | O/\/NH2 How/@ﬁb
i H o}
Vidu 112 Amin-28 Axit carboxylic-10
N-(2-((3-xyano-5-(triflometyl)pyridin-2-yl)oxy)
etyl)-2-metyl-6-propionamidoisonicotiamit
F (@) Cl SN0
NN 'e) F O Cl I
F>( \O: H 7 HO A
F o/\/N\ﬂ/@\ﬁ/U\ F \©:O/\/NH2 S ﬁ =~
@) .
Amin-25 Axit carboxylic-16
Vidu 113
2-axetamido-N-(2-(2-clo-4-(triflometoxy)pheno
xy)etyl)isonicotiamit
F. O Cl x F o cl SN O
TOC O | o
0 > N F o~ NH2 I N
o
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Vidu 114
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-pro
pionamidoisonicotiamit

Amin-25

Axit carboxylic-1

F._O cl S
T R O R
O/\/ /N/UW
o H

Vidu 115
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(xy
clopropancarboxamido)-6-metylisonicotiamit

F._O al
T L
F o~ NHz

Amin-25

l SN O
o AL
o H

Axit carboxylic-11

F.__O cl L
1 \@ OO R
F o~ PPN
H
o
Vidu116
2-axetamido-N-(2-(2-clo-4-(triflometoxy)
phenoxy)etyl)-6-metylisonicotiamit

F._O ci
T L
F o~ NH:

Amin-25

Axit carboxylic-4

F_ _O cl
T S
/
o7 > N N/UW
3 H

F. O Cli
O
O/\/ 2

( SN O
o Ll Ao

e}

Vidu117 Amin-25 Axit carboxylic-7
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(Xy
clopropancarboxamido)pyrimidin-4-carboxamit
£ F e F y o H
e x Cl o y F * \I HO ] 2 \n/
| N7 NN ™ N\n/ N, N0
H . .
N O -
~ Amin-29 Axit carboxylic-16
Vidu 118
2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-
2-yl)amino)propyl)isonicotiamit
Bang 2-18
Vidu Chét phan tng Chét phan ting
F F e
F F H
N/ N/\/\N SN N/ N/\/\NHZ N e}
H Ho | N O H
. Axit carboxylic-1
Vidu119 Amin-29

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)p
ropyl)-2-propionamidoisonicotiamit
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F F o
F F H
O 8 e Easte
N7 NN N NN NH, N 0O
H Holn o "
# Amin-29 Axit carboxylic-3
Vidu 120
N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)p
ropyl)-2-isobutyramidoisonicotiamit
F 0
F F i
cl F N
N7 ONTTN X N\n/ NN NH, 7
H H |l N O
Amin-29 Axit carboxylic-4
Vidu 121
2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-
2-yl)amino)propyl)-6-metylisonicotiamit
F F o)
F F i
F*@CI o y NS ci Ho oy ~ N\n/
N/ O/\/\N N N\ﬂ/ N/ O/\’/\NHZ =N 0O
Rl o

Axit carboxylic-16

Amin-30
Vidu 122
2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-
2-yl)oxy)propyl)isonicotiamit
F F 0
F F H
F*@C' o y NS S HOJ\Cr N\H\
ey Lo | 7LD
H .
N O . .
Z . Axit carboxylic-3
Vi dy 123 Amin-30

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)pro
pyl)-2-isobutyramidoisonicotiamit

F c F cl i N
z B N
N o/\/\N N NY N~ "0 NH,
Holn o .
Amin-30 Axit carboxylic-4

Vidu 124

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-

2-yl)oxy)propyl)-6-metylisonicotiamit

Bang 2-19
Vidu Chét phan ting Chét phan ting
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O S
I = N H
N O/\/\H I j\j/ I)KA
Vidu 125
N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)
propyl)-2-(xyclopropancarboxamido)-6-metylpy
rimidin-4-carboxamit

Cl

A/

O/\/\NHZ

Amin-30

L “VA
HO ;Y
N O

Axit carboxylic-6

E
F O
F*@[ ~ H | SN e}
O/\/N = N/LK
H
(6]
Vidu 126

2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phe
noxy)etyl)isonicotiamit

Axit carboxylic-16

F F o
Fﬂ\@i ~ H I SN o)
O/\/N = NJ\/
o H

Vidu 127
N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-2-
propionamidoisonicotiamit

l SN O
no N A
o H

Axit carboxylic-1

e F
o H

Vidu 128
2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phe
noxy)etyl)-6-metylisonicotiamit

|\N O
PN

H

HO.
e}

Axit carboxylic-4

F
F O
Fﬂ\@ ~ H i NN o)
O/\/N = N/U\/
H
O
Vidu 129

N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-2-
metyl-6-propionamidoisonicotiamit

B
HO Z N/\\/
o H

Axit carboxylic-10

F
F O
O/\/N = E{%
O

Vidu 130
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-

I SN O
Ho M ﬁ/u\7
O

Axit carboxylic-2
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(triflometyl)phenoxy)etyl)isonicotiamit

H

F
N
O/\/ = N)J\r
(0]

I N O
HO.
~ N)k(
o H

Amin-31 Axit carboxylic-3
Vidu 131
2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)
phenoxy)etyl)isonicotiamit
Bang 2-20
Vidu Chét phan tng Chét phan tng
F F
E. F.
F O\ A N o F O\ | N [¢]
8| ot |y A
O/\/ 5 N)j\v O H
e} H °
Amin-31

Vidu 132
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-
(triflometyl)phenoxy)etyl)-6-metylisonicotiamit

Axit carboxylic-11

F o
O/\/N = N/Lkr
o H

Vidu 133
2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)
phenoxy)etyl)-6-metylisonicotiamit

| SN o]
HO. % ri:{/LH/
(o]

Axit carboxylic-5

e o
F ~ SN o
PN
o NN
g H

1 N o]
ey

o

Amin-31 Axit carboxylic-7
Vidu 134
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-
(triflometyl)phenoxy)etyl)pyrimidin-4-carboxam
it
F

IS F

cl < F SN0
O 8 LS A | ol

Nigie! N” N N NH, H
/K 3 H N O/K o
" -

Vidu 135 Amine27 Axit carboxylic-14

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)me
tyl)xyclopropyl)-2-isobutyramido-6-metylpyrimi
din-4-carboxamit
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F S SN o
Fﬁ\(\f‘ g LT 2ee oA
N7 O N N)kv X NH, o H

X S H N O/K
. Axit carboxylic-6
Vidu 136 Amin-27
N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)
metyl)xyclopropyl)-2-(xyclopropan
carboxamido)-6-metylpyrimidin-4-carboxamit
NN SN O NN HO. Z NJK/\
X | H | Pz /U\/\ i H
0 K Axit carboxylic-8
Vidu 137 Amin-27
2-butyramido-N-(1-(((3-clo-5-(triflometyl)
pyridin-2-yl)oxy)metyl)xyclopropyl)
isonicotinamit
Bang 2-21
Vidu Chét phan tung Chét phan tng
F SN [e} F HO. =
>‘\©\/O/\/H | = N/U\ >K©(o/\/NH2 5 ﬁ
H
© Amin-32 Axit carboxylic-16
Vidu 138
2-axetamido-N-(2-(2-metyl-4-(triflometyl)pheno
xy)etyl)isonicotiamit
F F
N P NJ\/ g~ NH2 o H
H
° Amin-32 Axit carboxylic-1
Vidu 139
N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)-2-pr
opionamidoisonicotiamit
F N
O/\/N NN J\ O/\/NHz HO. = N
H i H
Amin-32
Vidu 140 Axit carboxylic-4
2-axetamido-6-metyl-N-(2-(2-metyl-4-(triflomet
yl)phenoxy)etyl)isonicotiamit
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e F
F*@( W SNO
O/\/N = NJ\/
S H

Vidu 141
2-metyl-N-(2-(2-metyl-4-(triflometyl)
phenoxy)etyl)-6-propionamidoisonicotiamit

F

F
e
O/\/NH2

Amin-32

i SN O
o N A J
o H

Axit carboxylic-10

e F
F>‘\<I T SN o
O/\/N = N%
8 H
Vidu 142

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(t
riflometyl)phenoxy)etyl)isonicotiamit

E

F
o~ NH

Amin-32

N9
HO - QJ\V
o

Axit carboxylic-2

F

F
o ~NH2

ll/§N o}
|
O

Amin-32 Axit carboxylic-3
Vidu 143
2-isobutyramido-N-(2-(2-metyl-4-(triflometyl)p
henoxy)etyl)isonicotiamit
Bang 2-22
Vidu Chét phan ting Chét phan ting
= FJ\@f \(@u\ o
F SN O F HO
>i7[::[;/\\/“ $ N N I - gﬂ\7
H
Amin-32 Axit carboxylic-11
Vidu 144
2-(xyclopropancarboxamido)-6-metyl-N-(2-(2-m
etyl-4-(triflometyl)phenoxy)etyl)lisonicotiamit
F SN0 F 1 ;
j\CIO/\/“ | P H)J\( >|©fo/\/NH2 HO o! Pz ﬁ/gl/
o}
Amin-32 : .
A b -
Vidy 145 xit carboxylic-5

2-isobutyramido-6-metyl-N-(2-(2-metyl-4-(triflo
metyl)phenoxy)etyl)isonicotiamit

F

F SN O
g
O/\/N N/)\NJW
o H

F.
o~ NH2

Amin-32

(L
Ny

O

Axit carboxylic-7
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Vidu 146
2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(t
riflometyl)phenoxy)etyl)pyrimidin-4-carboxamit

ci NN

F \PNYN

- 07 > NN
F o H

Vidu 147
N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-(xycl
opropancarboxamido)-6-metylpyrimidin-4-carbo

Cl
E}:O\O/\/Nw

F
Amin-23

B
HO 7

Axit carboxylic-6

xamit
F>|/O H Z>N 0 FXOD ‘ SN O
F F
F FJQ\ONN}(QEKN)J\/ F E O/\/NHz HO i = E/U\/
5 H
Vidu 148 Amin-33 Axit carboxylic-1

N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-2-pro
pionamidoisonicotiamit

F._O
/
T T g N A
F o x NJ\K
I H

Vidu 149
N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-2-iso
butyramidoisonicotinamit

F_O
=T L
F e o~ NHz

Amin-33

[ SN O
HO % SJH/
6]

Axit carboxylic-3

F__O
7
F o NN/LKV
3 H

F__O
=T 1L
Fe o~ NH:

[T
o Ll

O

Axit carboxylic-7

Vidu 150 Amin-33
2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(trifl
ometoxy)phenoxy)etyl)pyrimidin-4-carboxamit
Bang 2-23

Vidu Chét phan ting Chét phan tng

F._O F_O SN0
F o > \ N/u\v F e N N
o H 0
Amin-33

Vidu 151
2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(trifl
ometoxy)phenoxy)etyl)isonicotiamit ‘

Axit carboxylic-2
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F__O

T 10 LR

FF O/\/N AN N
0 H

Vidu 152
2-axetamido-N-(2-(3-flo-4-(triflometoxy)
phenoxy)etyl)-6-metylisonicotiamit

F. 0.
T 1L
Fr o~ N2

Amin-33

E!/LN o
HOWQJK

Axit carboxylic-4

F_ O
=
F o NNJ\V
it H

Vidu 153
2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(trifl
ometoxy)phenoxy)etyl)-6-metylpyrimidin-4-car

F. (o)
"T 1L
Fe o~ N2

Amin-33

(A
Y Ny
o H

Axit carboxylic-6

boxamit
F._O Z N O
T e L8 T L Ho AL L
Fr o NN ﬂ/u\ Fe o~ NH2 I N
o
Amin-33 . ‘L
Vi du 154 Axit carboxylic-16

2-axetamido-N-(2-(3-flo-4-(triflometoxy)phenox
y)etyl)isonicotiamit

e F
=
E O/\/ N N)H/
o H

F

F
F o™~

! N O
o)
H = N/U\r
o H

Axit carboxylic-3

Vidy 155 Amin-34

N-(2-(3-flo-4-(triflometyl)phenoxy)etyl)-2-isobu 7

tyramidoisonicotiamit

Bang 3-1
Vi LC-MS LC-MS
du tR 2 Phuong Vidu| tR 2 Phuong
(phut) : phéap (phut) phap

1 1,70 | 408.,0 A 81 1,67 | 415,1 C
2 1,51 | 400,2 A 82 1,75 | 4310 C
3 1,60 | 414,2 A 83 1,81 | 433,1 C
4 1,57 | 414,1 A 84 1,89 | 447.0 C
5 1,66 | 4281 A 85 1,90 | 447.0 C
6 1,64 | 426,1 A 86 1,81 | 446.,0 C
7 1,69 | 428.1 A 87 1,76 | 431,1 C
8 1,54 | 403.,0 A 88 1,88 | 445.1 C
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9 1,63 | 417.,0 A
10 | 1,60 | 417,0 A
11 | 1,58 | 418,0 A
12 | 1,58 | 397,0 A
13 | 1,71 | 430,9 A
14 | 1,67 | 428,9 A
15 | 1,69 | 430,9 A
16 | 1,69 | 443,9 A
17 | 1,85 | 445,0 C
18 | 1,74 | 4121 A
19 | 1,64 | 398,0 A
20 | 1,61 | 402,0 A
21 | 1,70 | 416,0 A
22 | 1,77 | 382.1 A
23 | 1,67 | 416,0 A
24 | 1,60 | 3821 A
25 | 1,68 | 4433 B
26 | 1,66 | 4423 B
27 | 1,59 | 4273 B
28 | 1,52 | 4153 B
29 | 1,76 | 429,1 C
30 | 1,54 | 4153 B
31 | 1,60 | 4402 | B
32 | 1,62 | 4402 | B
33 | 1,65 | 4522 | B
34 | 1,69 | 4542 | B
35 | 1,85 | 4450 | C
36 | 1,66 | 430,0 | C
37 | 1,82 | 4440 | C
38 | 1,62 | 429,0 | C
39 | 1,80 | 430,0 | C
40 | 1,77 | 4280 | C
41 | 1,85 | 442,0 | C
42 | 1,89 | 4440 | C
43 | 1,72 | 4290 | C
44 | 1,83 | 4470 | C
45 | 1,80 | 4450 | C
46 | 1,84 | 4470 | C

34119

89 1,72 | 432,0 C
90 1,80 | 446,0 C
91 1,55 | 386,1 C
92 1,65 | 400,1 C
93 1,62 | 400,1 C
94 1,72 | 414,1 C
95 1,69 | 412,1 C
96 1,74 | 414,1 C
97 1,77 | 426,1 C
98 1,81 | 428.1 C
99 1,64 | 413,1 C
100 1,81 | 430,1 C
101 1,82 | 430,1 C
102 1,90 | 4441 C
103 1,79 | 430,0 C
104 1,87 | 444,0 C
105 1,83 | 446,2 C
106 1,79 | 4442 C
107 1,84 | 446.,2 C
108 1,91 | 460,2 C
109 1,84 | 445,1 A
110 1,93 | 472,1 A
Béng 3-2
111 1,90 | 471,0 C
112 1,60 | 422,1 C
113 1,65 | 418.0 C
114 1,75 | 432,1 C
115 1,87 | 4581 C
116 1,73 | 432,0 C
117 1,75 | 445.0 C
118 1,57 | 4143 A
119 1,66 | 4283 A
120 1,74 | 4422 A
121 1,63 | 4283 A
122 1,60 | 417.0 A
123 1,77 | 445.,0 A
124 1,66 | 431.,0 A
125 1,74 | 456,1 A
126 1,49 | 398.2 C
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47 | 1,72 | 446,1 | C 127 | 1,60 | 4122 C
48 | 1,83 | 447,0 | C 128 | 1,57 | 4122 C
49 | 1,83 | 4760 | C 129 | 1,67 | 4262 C
50 | 1,80 | 4740 | C 130 | 1,65 | 4242 C
51 | 1,84 | 4760 | C 131 | 1,69 | 426,2 C
52 | 1,66 | 4189 | C 132 | 1,72 | 4382 C
53 | 1,87 | 4470 | C 133 | 1,76 | 4402 C
54 | 1,74 | 4330 | C 134 | 1,59 | 425.1 C
55 | 1,85 | 4470 | C 135 | 1,87 | 472.1 C
56 | 1,65 | 4190 | C 136 | 1,82 | 470.1 C
57 | 1,75 | 4330 | C 137 | 1,81 | 457,1 C
58 | 1,72 | 4330 | C 138 | 1,63 | 3822 C
59 | 1,87 | 4590 | C 139 | 1,74 | 396,2 C
60 | 1,91 | 4610 | C 140 | 1,71 | 396,2 C

Bang 3-3
61 | 1,75 | 446,0 | C 141 | 1,81 | 410,22 C
62 | 1,78 | 4770 | C 142 | 1,78 | 4082 C
63 | 1,63 | 4170 | C 143 | 1,82 | 4102 C
64 | 1,75 | 4310 | C 144 | 1,86 | 4222 C
65 | 1,71 | 431,0| C 145 | 1,90 | 4242 C
66 | 1,83 | 4450 | C 146 | 1,74 | 409,2 C
67 | 1,80 | 4430 | C 147 | 1,83 | 443.0 C
68 | 1,83 | 4450 | C 148 | 1,72 | 416,1 C
69 | 1,87 | 4570 | C 149 | 1,81 | 430,1 C
70 | 1,92 | 4590 | C 150 | 1,72 | 429,1 C
71 | 1,76 | 4440 | C 151 | 1,76 | 428.1 C
72 | 1,84 | 4450 | C 152 | 1,69 | 416,1 C
73 | 1,72 | 4310 | C 153 | 1,80 | 443,1 C
74 | 1,83 | 4450 | C 154 | 1,61 | 402,0 C
75 | 1,81 | 4430 | C 155 | 1,77 | 414.1 C
76 | 1,88 | 457,0 | C
77 | 1,93 | 459,0 | C
78 | 1,74 | 4470 | C
79 | 1,70 | 4450 | C
80 | 1,75 | 4470 | C
Bang 4
Vi Mubi Dit liéu
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du

tu do

IH-NMR (270 MHz, DMSO-ds) delta 10,61 (1H.s), 8,82-8,77
(1H, m), 8,43-3,38 (2H, m), 8,32 (1H, s), 7.97 (1H, s), 7,47-7,37
(2H, m), 3,66-3,57 (2H, m), 3,52-3,40 (2H,m), 2,11 (3H, s)

tu do

'H-NMR (400 MHz, CDCls) delta 8,54 (1H, d, J = 0,9 Hz), 8,49
(1H, d, T = 1,4 Hz), 8,36 (1H, dd, T = 5,0, 0,9 Hz), 8,13 (1H, br.s),
8,01-7,96 (1H, m), 7,64 (1H, d, J = 1,8Hz), 7,54 (1H, dd, J = 5,0,
1,4 Hz), 5,97-5,90 (1H,m), 3,88-3,80 (2H, m), 3,76-3,69 (2H, m),
2,59 (1H, septet, J = 6,9 Hz), 1,29 (6H, d, J = 6,9 Hz)

13

tu do

IH-NMR (400 MHz, CDCls) delta 8,54 (1H, d, J = 0,9 Hz), 8,49
(1H, dd, J = 2,2, 0,9 Hz), 8,38 (1H, d, J = 6,0 Hz), 8,17 (1H, br.s),
7.87 (1H, d, J = 2,2 Hz), 7,56-7,53 (1H, m), 7,45-7,37 (1H,m),
470 (2H, t, T = 5,0 Hz), 3,95-3,89 (2H, m), 2,58 (1H, septet, J =
6,9 Hz), 1,28 (6H, d, J = 6,9 Hz)

15

tu do

IH-NMR (400 MHz, DMSO-ds) delta 10,51 (1H, s), 8,84-8,78
(1H, m), 8,57-8,54 (1H, m), 8,38 (1H, d, ] = 1,8 Hz), 8,23 (1H, s),
7,23 (1H, s), 4,61 QH, t, J = 5,5 Hz), 3,71-3,64 (2H, m), 2,44
(3H, s), 2,38 (2H, q, T = 7,3 Hz), 1,06 3H, t, 1= 7,3 Hz)

22

tu do

IH-NMR (400 MHz, CDCls) delta 8,54 (1H, d, J = 0,9 Hz), 8,38
(1H, d, T = 4,6 Hz), 8,17 (1H, brs), 7,63 (1H, d, J = 2,3 Hz),
7,50-7,47 (2H, m), 7,13-7,08 (1H, m), 7,02 (1H, d, J = 8,7 Hz),
427 (2H, t, T = 5,0 Hz), 3,96-3,91 (2H, m), 2,58 (1H, septet, J =
6,9 Hz), 1,27 (6H, d, T = 6,9 Hz)

35

tu do

'H-NMR (400 MHz, DMSO-ds) delta 10,51 (1H, s), 8,84-8,80
(1H, m), 8,55 (1H, d, T = 0,9 Hz), 8,38 (1H, d, 2.3 Hz), 8,25 (1H,
s), 7.24 (1H, s), 7,24 (1H, s), 4,61 (2H, t, ] = 5.5 Hz), 3,71-3,64
(2H, m), 2,76 (1H, septet, ] = 6,9 Hz), 2,44 (3H, s), 1,08 (6H, d, J
= 6,9 Hz)

42

tu do

'H-NMR (400 MHz, DMSO-ds) delta 10,52 (1H, s), 8,88-8,84
(1H, m), 8,28 (11, s). 7,83 (1H, d, ] = 1,8 Hz), 7,69 (1H, dd, J =
8,7, 1,8 Hz), 7,41 (1H, d, T =8,7 Hz), 7,28 (1H, d, ] = 0.9 Hz),
433 (2H, t, J =5,5 Hz), 3,71-3,64 (2H, m), 2,76 (1H, septet, J =
6,9 Hz), 2,45 (31, s), 1,08 (6H, d, ] =6,9 Hz)

Bang 4-2

53

tu do

"H-NMR (400 MHz, CDCls) delta 8,74 (1H, dd, J = 1,8, 0,9 Hz),
8,48 (1H, d, 1 = 0,9 Hz), 8,35 (1H, dd, J = 5,0, 0,9 Hz), 8,20 (1H,
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br.s), 7,75 (1H, d, J =1,4 Hz), 7,53-7,50 (1H, m), 7,50-7,47 (1H,
m), 3,87-3,80 (2H, m), 3,57-3,50 (2H, m), 2,59 (1H, septet, J =
6,9 Hz), 1,28 (6H, d, J = 6,9 Hz)

'TH-NMR (400 MHz, CDCIl3) delta 8,49 (1H, d, J = 0,9 Hz),
8,46-8,45 (1H, m), 8,37 (1H, d, J = 5,0 Hz), 8,16 (1H, br.s), 7,85
68 tudo | (1H, d,J=2,3 Hz), 7,53 (1H, dd, J = 5,0, 1.4 Hz), 7,20-7,15 (1H,
m), 4,68-4,51 (3H, m), 2,58 (1H, septet, ] = 6,9 Hz), 1,40 (3H, d,
J=6,9Hz), 1,28 (6H, d, ] = 6,9 Hz)

'H-NMR (400 MHz, CDCIl3) delta 8,52 (1H, d, J = 0,9 Hz), 8,38
(1H, d, J = 4,6 Hz), 8,13 (1H, br.s), 7,50 (1H, dd, J = 5,0, 1,4 Hz),
96 tudo |7,39-7,30 (2H, m), 7,11-7,02 (2H, m), 4,27 2H, t, J] = 5,0 Hz),
3,96-3,89 (2H, m), 2,58 (1H, septet, ] = 6,9 Hz), 1,27 (6H, d, ] =
6,9 Hz)

Céac thtr nghiém duogc ly

Céac hoat tinh dbi khang cac kénh natri déng mé theo dién 4p mang & nguoi

trong quy moé phong thi nghiém

Céc hoat tinh trc ché cac hop chét ddi khang cac kénh natri dong mé theo dién

ap mang duogc xac dinh bang hé phuong phap phd bién trong linh vire nay.

Kha nang ctia cic dan xuit amit theo cong thic (I), (I) va (III) dé e ché cac
kénh Navl.7, Nav1.8 va Navl.5 dugc do bing thir nghiém truyén ning luong cdng
hudéng huynh quang ‘(Fluorescence Resonance Energy Transfer - FRET) va tht
nghiém dién sinh ly dugc mo ta dudi day.

Thtr nghiém EFS-FRET

Viéc sang loc nay dugce st dung dé xac dinh cac anh hudng ciia cac hop chét
trén cac kénh Navl.7 & ngudi, st dung hé thong kich thich dién truong (electrical
field stimulation - EES) ¢ dinh dang mau trén dia 96 giéng trén nén FDSS
(Hamamatsu Photonics). Su thay dbi cua dién thé mang dugc theo ddi véi cap thude

nhuom FRET, DiSBAC2(3) va PTS18.
Bao quan té bao:
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Cac té bao CHO (Chinese hamster ovary - buémg tring chudt dong Trung
Quéc) biéu hién cac kénh Navl.7 & ngudi duge nudi trong cac chai nuodi chy T225,
trong ti 4m gitt 4m c¢6 5% CO; cho t6i khoang 80% hop luu. Thanh phan mai trudong
bao gém HAM/F12 véi Glutamax I, 10% FCS, 100 don vi/mL penicillin va 100

microgam/mL hygromycin.

Quy trinh thi nghiém:

Chy mdi dong té bao (1 x 10° té bao/giéng) 1én cac dia 96 giéng trudc khi lam

thi nghiém.

- U &37°C trong 5% CO; trong 24 gio.

- Rua mdi giéng véi dém phan tich (140 mM NaCl, 4,5 mM KCI, 10 mM
D-Glucoza, 2 mM CaCl,, 1 mM MgCl,, 10 mM HEPES, pH 7.4 duoc diéu
chinh v6i NaOH) hai lan.

- Thém dung dich tai tha nhét chitta 10 microM PTS18 va 0,06 % Pluronic F-127
vao dém phan tich.

- U dfa & nhiét d6 phong trong béng tdi trong 1 gio.

- Loai b6 dung dich tai thir nhét va bd sung dung dich tai thtr hai ma chtra 12,5
microM DiSBAC2(3), 1,25 mM Xylene Fast Yellow va 0,0075 % Pluronic
F-127 trong dém phan tich.

- Dat dia trong bong t6i & nhiét dd phong trong 25 phut.

- Bb sung céc dung dich hop chét vao dia phan tich.

- Dbéda phéan tich trong FDSS va dat thiét bi EFS trén dia.

- Do phan tng huynh quang dugc gy ra b1 EFS bang FDSS.

Dit liéu duge phén tich va dugce bdo cao dudi dang céc ty 1€ chuén hoa cta cac
cudng d6 dugc do & 440 nm. Qua trinh tinh toan cac ty 1¢ nay dugc thuc hién nhu
dudi day:

Cong thue toan hoc 1

-135-



34119

(FIR ctia mdi giéng - FIR trung binh trong 100% trc ché)

% Uc Ché:{l' - o, 7 X N 0/ X
(FIR trung binh trong 0% e ché - FIR trung binh trong 100% tc che

1x100

“FIR” = Ty 18 hop nhét huynh quang
= sy hop nhét ctia s6ng chudn héa béi dudng co s6 (trude EFS)

Phan tich nay dugc thyc hién nho st dung chuong trinh cu thé dugc méy tinh
héa duogc thiét ké cho dit lidu tao ra tir FDSS. Céc gid tri ty 1€ phat huynh quang duoc

danh déu nho st dung XLfit @ xac dinh gia trj @rc ché 50% (ICs0) cho m&i hop chét.

T4t ca cac hop chét duoc kiém tra cia cac vi du thé hién gia tri ICso d6i khang
Nav1.7 1a it hon khoang 1 microM trong cac thir nghiém & trén. Cac hop chét duoc uu
tién thé hién ICso d6i khang Navl1.7 it hon khoang 0,5 microM trong céac thir nghiém &

trén.
Cac hop chét véi ICso dbi khang Navl.7 < 0,5 microM la:

Cacvidu2,3,4,5,6,7,9, 10, 12, 13, 14, 15, 16, 19, 21, 22, 23, 25, 26, 28, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 49, 54, 56, 57,58, 59, 60,
61, 64, 65, 66, 67, 68, 69, 70, 71, 73, 74, 76, 77, 80, &7, 89, 90, 93, 94, 96, 97, 98,
105, 106, 107, 108, 113, 114, 115, 116, 117, 119, 123, 126, 127, 128, 129, 130, 131,
132, 133, 134, 138, 139, 140, 141, 142, 143, 144, 145, 146, 148, 149, 150, 151, 152,

va 154.
Thtt nghiém FRET

Viéc sang loc nay duoc st dung @8 xé4c dinh cac anh hudng cia cac hop chat
1én cac kénh Nav1.8 ¢ ngudi, Navl.5 & nguoi, st dung cong nghé chup té bao boi He
thdng sang loc thudc chitc nang (FDSS) ciia Hamamatsu Photonics. Céc thay d6i cua
dién thé mang dugc theo doi véi cip thudc nhudm dién thé mang huynh quang,

DiSBAC2(3) va CC2-DMPE, sir dung cong ngh¢ FRET.

Béo quéan té bao:
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Céc té bao HEK293 biéu hién cac kénh Nav1.8 & ngudi hodc céc kénh Navl.5

-& nguoi duge nudi trong chai nudi ciy T225, trong til 4m gitr am chra 5% CO, cho

téi khoang 80% hop luu. Thanh phin méi truong ciia cac té bao HEK293 biéu hién

cac kénh Navl.8 & nguodi bao gdm moéi trudng Dulbecco’s Modified Eagle (glucoza

cao), 10% huyét thanh phoi bé (fetal calf serum - FCS), 100 don vi/mL Penicillin, 100

microgam/mL  Streptomycin, 200 microgam/mL Zeocin va 500 microgam/mL

Geneticine. Céc t& bao HEK293 biéu hién cac kénh Navl.5 & ngudi dugc bao quan

trong moi trudng Dulbecco’s Modified Eagle (glucoza cao) b6 sung thém 10% huyét

thanh phoi bé (FCS), 100 don vi/mL Penicillin, 100 microgam/mL Streptomycin va

500 microgam/mL Geneticine.

Quy trinh thi nghiém:

Cay mdi dong té bao (1,5 x 10* té bao/giéng) vao cac dia 384 giéng trudc khi
lam thi nghiém.

U & 37°C trong 5% CO» trong 24 gio.

Rira mdi giéng v6i dém #1 (140 mM NaCl, 4,5 mM KCI, 10 mM D-Glucoza, 2
mM CaCly, 1 mM MgCl,, 10 mM HEPES, pH 7,4 dugc diéu chinh véi NaOH)
hai 14n nho st dung méy rira dia.

B4 sung dung dich tai tht nhat chira 7,5 microM CC2-DMPE va 0,06 %
Pluronic F-127 vao dém #1.

U dia ¢ nhiét d6 phong trong béng tbi trong 0,5 gio.

Rira moi giéng voi dém #2 (160 mM Cholin, 10 mM D-Glucoza, 0,1 mM
CaCly, 1 mM MgCl,, 10 mM HEPES, pH 7.4 duoc diéu chinh véi KOH) hai
lan st dung may rira dia.

B6 sung dung dich tai thit hai chita 75 microM DiSBAC2(3), 2,5 mM Xylene
Fast Yellow, 10 microM Deltamethrin hodc 100 microM veratridine va 0,02 %

Pluronic F-127 vao dém #2.

-137-



34119

- Bb sung cac dung dich hop chit vao dia phan tich va dé cac dia trong 30 phut
trong bong tdi & nhiét do phong.
- Theo ddi cac dién thé mang huynh quang trudc va sau khi bd sung dém #2 nho

FDSS.

Dt liéu dugc phan tich va dugc bao cdo nhu la cac ty 1€ chuén hoa cua céc
cudng do duge do trong cc kénh 465 nm va 575 nm. Qua trinh tinh toan cac ty 1€ nay
dugc thuc hién nhu sau day:

Cong thtc toan hoc 2

FR = (FI465Max/FI575Min) — (FI465B/FI575B)

“FR” =ty 1€ phat huynh quang

“FI465B” = cudng do phat huynh quang trung binh khi dudong co s¢ (trudce khi |
thém phbi tir cia Na+) & 465 nm

“FI575B” = cuong do phat huynh quang trung binh khi duong co s& (trude khi
thém phdi tir cia Na*) & 575 nm |

“FI465Max” = cuong dd phat huynh quang td1 da & 45 nm sau khi kich thich

“FI575Min” = cuong d9 phat huynh quang t6i thidu & 575 nm sau khi kich
thich Na*
Cong thuc toan hoc 3

¢ FR ctia mdi giéng)-(FR trung binh & cac ddi chimg duon,
Su trc ché (%)=100 - ( giéng)-( g g duong)

z > x 100
(FR trung binh 6 c4c d6i chimg am)-(FR trung binh & céc dbi chimg duong)

Phan tich nay dugc thuc hién nho st dung chuong trinh cu thé dugc may tinh
héa duoc thiét ké cho dir liéu tao ra bdi FDSS. Céc gia tri ty 1€ phat huynh quang

duge danh ddu str dung XLfit dé xac dinh gia tri ICso cho mdi hop chat.

T4t ca céc hop chit duoc kiém tra cua cac vi du thé hién ICso dbi khang Navl.7
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va/hodac Navl.8 it hon khoang 5 microM trong cac thir nghiém & trén. Cac hop chét
duoc vu tién thé hién ICso dbi khang Nav1.7 va/hodc Navl.8 it hon khoang 3 microM

trong cac thtr nghiém & trén.
Hop chat theo vi du 1 ¢6 ICso dbi khang Nav1.8 1a 0,65 microM.

Déi v6i tht ca cac hop chét duge kiém tra, t 1& cac hoat tinh d6i khang Navl1.5
v6i Navl.7 hoac Navl.8 la nhiéu hon ba lan. Vi du, cac hoat tinh cua hop chét theo vi

du 1 dbi khang Nav1.5 va Navl.8 tuong (mg 1a hon 30 microM va 0,65 microM.
Thir nghiém dién sinh ly

Su ghi lai su kep va toan bd té bao duoc st dung dé danh gia hiéu qua hodc tinh
chon loc cua chat chen kénh Na trén céc kénh natri déng mé theo dién 4p mang &
ngudi. Cac t& bao biéu hién Na dugc tich ra bang 0,05% Trypsin-EDTA hoic

Accutaza, va sau d6 duoc cdy trén 16p kinh che trong 2-24 gio.

Su ghi lai su kep va thu cdng duoc tién hanh ¢ nhiét do phong st dung bd
khuéch dai kep dién 4p (Axon Instruments hodc HEKA electronik). Cac dién cuc
duoc kéo v6i may kéo dién cuc P-97 (Sutter Instrument). Céc dién tré dién cuc la 1-3
MOhm khi dung dich ndi bao dugc dién ddy. Cac dong dién dugc loc thong thép gitta

2-5 kHz va dugc 14y miu bang sé ¢ 10 kHz.

Cac dung dich ngoai bao va gian bao cho Navl.7 va Navl.5 & nguoi bao g6m

thanh phén sau day:

Dung dich dugc ghi ngoai bao (mM): 135 NaCl, 5 KCl, 2 CaCl,, 1 MgCl, 10

HEPES, va 10 Glucoza, pH 7,4 dugc diéu chinh v4i NaOH; va

Dung dich gian bao (mM): 120 CsF, 15 NaCl, 10 EGTA, va 10 HEPES, pH 7.2

duoc diéu chinh v6i CsOH.

Céc dung dich ngoai bao va gian bao cho Nav1.8 & nguoi bao gbm thanh phan

sau day:
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Dung dich dugc ghi ngoai bao (mM): 160 NaCl, 1 KCI, 2 CaClz, 1 MgCl, 10

HEPES, va 10 Glucoza, pH 7,4 dugc diéu chinh véi NaOH; va

Dung dich gian bao (mM): 120 CsF, 30 CsCl, 1 NaCl, 10 EGTA, va 10

HEPES, pH 7,2 duoc diéu chinh véi CsOH.
Quy trinh thi nghiém hai xung

Sau khi cAu hinh cta toan bd t& bao duoc hoan thanh, té bao dugc theo dbi it
nhit 10 phut dé cho phép té bao thim tach vé6i dung dich pipet. Dé ddnh gia cac anh
hudng e ché ciia cac hop chét thtr nghiém, céc té bao duge kep & dién ap -100 hodc
-120 mV. Xung tht nghiém thu nhit dén 0 mV (xung thit nghiém 1) dugc nap theo
sau xung diéu hoa trong 8 gidy, tai d6 x4p xi 50% cac kénh bi bét hoat, theo sau bdi
giai doan phuc hdi 10 hodc 20 mili gidy & -100 hoc -120 mV va xung tht hai dén 0
mV (xung thr nghiém 2). Cac xung didu khién duogc truyén trong khoang 30 gidy. Céc

dung dich hop chéat thir nghiém dugc nap lién tuc.

Céc dong dién cuc dai gy ra boi cac xung thtr nghiém 1 va Kiém tra 2 dugc
lam mau v6i Clampex (Axon Instruments) hodc Pulse + Pulse Fit (HEKA). Céac dong
dién cuc dai trung binh duéi chét dan hodc cac hop chét thir nghiém dugc tinh toén tur
3 diém dit liéu & cudi mdi tinh trang. Anh hudng e ché (% trc ché) ctia hop chét thi

nghiém dugc tinh toan nhu dudi day;
Cong thtc toan hoc 4

% vc ché = [1 — dong dién cuc dai trung binh (hop chét)/déng dién cuc dai trung binh (chét dan)]
x100

Céc anh hudng e ché (% tc ché) 1én cac dong dién cuc dai & xung thir nghi¢m
1 hoac xung thir nghiém 2 dugc danh dAu dbi khang n6ng d6 kiém tra va cac gi tri
ICs0 & thir nghiém 1 (ICso & kénh duogc déng) hodc thir nghiém 2 (ICso & kénh bi bat

hoat) duoc tinh toan v&i phuong trinh Hill, mdt cach twong ting. Céc phéan tich dit liéu
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duoc thue hién st dung XLfit (Kiéu 5.2.0.0.).

Uc ché phu thudc cach str dung cua cac hop chét tht nghiém

Sau khi cAu hinh cta toan bd té bao duoc hoan thanh, té bao dugc theo dai it
nhét 10-15 phat @ cho phép thdm tach té bao voi dung dich pipet. Céc té bao duge
gift & dién thé mang ma tai d6 xp xi 10 dén 20 % cac kénh bi bét hoat. Cac xung thir
nghiém 0 mV véi khoang thoi gian 10 mili gidy dwgc nap tai 10 Hz trong 100 14n khi
khong hodc c6 céc hop chét thir nghiém. Su tiép nhan dit liéu dwoc tién hanh voi

chuong trinh Clampex (Axon Instruments) hoac Pulse+Pulse Fit (HEKA).

Céc hoat tinh phu thudc cach st dung cua hop chét thtr nghiém duogc thé hién

nhu 12 “Uc ché cudng tinh” va “Uc ché theo pha”.

Uc ché cudng tinh dugc tinh todn bang phuong trinh sau day:

Cong thuc toan hoc 5

Uc ché cudng tinh (%) = (1 — Lisuthi nghiém/T1svdéi chimg) X 100%

trong d6 Lisydéi chimg VA Iistithir nghiem 1a cudng do dong dién cuc dai gay ra bai
xung thi nhat 1an lugt trong chat din dbi chimg va trong su c6 mit cua hop chét thu
nghiém.

Su urc ché theo pha dugc dinh nghia nhu 1a mirc giam téng dong dién trong su
¢6 mat cia hop chat thir nghiém trong thdi gian nap xung lap di lap lai va dugc tinh
toan bing phuong trinh sau day:

Cong thie toan hoc 6

Ut ché theo pha (%) = (1 — T100thi nghiem /T100th /déi chimg) X 100%

trong d6 T1oom/aéi ching VA T100tvthi nghiem 12 cuOng do dong dién cuc dai gly ra boi
xung thi 100 1an lugt trong chét dan dbi chung va trong su c6 mit cta hop chét thir

nghiém.
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ICso wdc lugng (Est. ICso) duge tinh todn bang phuong trinh sau day gia dinh 1a

cac hop chit tuong tac véi cac kénh Na thong qua md hinh lién két 1:1 tiéu chuén.
Cong thtic toan hoc 7
ICso wéc lwong = (100/% e ché -1) x [lidu kiém tra]

Ai Iuc véi trang thai nghi (Kr) va trang thai bi bat hoat (Kj) clia hop chat thir

nghiém

DPuong cong chuin hoa su bét hoat trang thai 4n dinh duoc xay dung sir dung
xung diéu hoa 2 gidy (véi chit dan) hoic 60 gidy (v6i céac thudc) cho cac dién thé
khéac nhau dugc theo sau tirc thi béi xung thir nghiém -10 mV. Céac dong dién cuc dai
duoc danh diu nhu 13 phan doan cua dong dién téi da khi cac dién thé diéu hoa lén
xubng tir -120 mV dén 0 mV véi Navl.7. Cac gia tri V1/2 va k dugc udce lugng tir
hé’mg s6 Boltzmann. Ai luc cia hop chét thir nghiém véi trang thai nghi ciia cac kénh
Na (Kneni hodc Kr) duge danh gia boi xung thir nghiém khur cuc tur dién thé gitt 4m
-130 mV, tai d6 gin nhu tit ca cac kénh 14 trong trang thai nghi. Gia tri K dugc tinh

toan bang md hinh lién két 1:1 tiéu chuén:
Cong thtrc toan hoc 8
Knghi (Kr) = {[thU6C]Imax,thuéc/ (Imax, db6i chimg = Imax, thuéc)}

trong d6 Kagni (=Kr) 12 hing s6 phan ly cho trang thai nghi va [thudc] 12 nong do
hop chét. Tmaxdsi chimg VA Imaxthuée lan luot 1a cac dong dién cuc dai trong truong hop

khong hodc ¢6 hop cht.

Ai luc cua hop chat thir nghiém véi trang thai bi bat hoat cua cac kénh Na
(Kinact hodc Kj) dugc uéce luong tir hop chét duoc cam tng dich vé bén trai cua dudng
cong bét hoat trang thai 6n dinh. Sy tuong tac cua hop chét v&i kénh trén trang thai bi

bét hoat dugc ude luong bang phuong trinh duéi day:

Cong thtre toan hoc 9
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Kinact (Ki) = {[thudc]/((1+[thudc]/Kr)*exp(-aV/k)-1)}

trong d6 Kinset (=Kj) 12 hiing s6 phan ly cho trang théi bat hoat. 4V la dién thé
dich chuyén duoc cam tng bdi hop chat ctia nira dién thé tdi da clia duong cong

Boltzmann va k 12 yéu t& dbc khi c6 mit hop chat

Céc bng pipet thay tinh dugc kéo d& duong kinh dau pipet 1a 1-2 micromet trén
dung cu kéo pipet. Céac pipet dugc dién déy v6i dung dich ndi bao va day bac dugce
clo hoa dugc gai vao doc theo chiéu dai cta nd, sau d6 dugc ndi v6i bé dau cua bd
khuéch dai kep dién 4p (Axon Instruments hoac HEKA electronik). Dung dich dugc
ghi ngoai bao gdm c6 (mM): 140 NaCl, 5 KCI, 2 CaCly, 1 MgCl,, 10 HEPES, va 10
Glucoza, pH 7.4 dugc diéu chinh v6i NaOH. Dung dich bén trong gdm c6 (mM): 120
CsF, 15 NaCl, 10 EGTA, va 10 HEPES, pH 7,2 dugc diéu chinh v6i CsOH; Véi viée
gai dau pipet vao bé, dién trd pipet duoc ghi nhan (pham vi chdp nhan dugc 13 gifta
1-3 megaohm). Pién thé tiép giap giita pipet va bé cac dung dich duoc didu chinh
bing 0 trén bo khuéch dai. Sau khi thiét 1ap cdu hinh ciia toan bd € bao, xép xi 10
phit duge cho phép dé dung dich pipet can bang trong té bao trude khi bat dau ghi.

Cac dong dién duogc loc thong thap giita 2-5 kHz va dugc 14y méu bang sé & 10 kHz.

Puong cong chuén héa su bét hoat trang thai 6n dinh dwoc xdy dung st dung
xung diéu hoa 2 gidy (v6i chit din) hodc 60 gidy (voi cac thudc) cho céac dién thé
khac nhau ngay 1ap tic theo sau bdi xung thir nghiém dén -10 mV. Cac dong dién cuc
dai duoc danh ddu nhu 13 phan doan ctia dong dién tbi da tai cac dién thé didu hoa 1én
xubng tir -120 mV dén -40 mV v6i Navl.3 va tir -130 mV dén -60 mV v6i Navl.7.
Cac gia tri V1/2 hoac k dugc udc luong tur héng s6 Boltzmann. Ai luc cia cac thude
voi trang thai nghi cta cac kénh Na (Kresting hodc Kr) duge danh gia boi xung thi
nghiém 30 mili gidy tur dién thé gilt &m -120 hodc -130 mV, tai do gﬁn nhu tit ca cac

kénh & trang thai nghi. Gié tri K; duoc tinh toan bang mo hinh lién két 1:1 tiéu chuén:

Cong thire toan hoc 10
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Knghi (Kr) = {[thU6C] Imax,thuéc/ (Imax,déi cht'mg'Imax,thuéc)}

trong d6 Kngni (=Ky) 12 hing s6 phan ly cho trang thai nghi va [thudc] 14 nong
d6 hop chat. Tmaxdéi ching VA Imaxmuée 12 cac dong dién cuc dai lan lugt trong trudng hop

khong hodc c¢6 hop cht.

Ai luc cua thude véi trang thai bi bat hoat ctia cac kénh Na (Kinaet hodc Kj) duge
wéc luong tir sy dich chuyén cia dudng cong s&n c6 béi hop chat. Sy twong tac cia
hop chét véi kénh trén trang thai bi bAt hoat dugc u6c lugng bang phuong trinh duéi

A

day:

Cong thirc toan hoc 11

Kinaet (Ki) = {[thubc]/((1+[thubc]/Kr)*exp(-4V/k)-1)}

trong d6 Kinaet (=K;i) 12 hang s phan ly cho trang thai bét hoat. 4V 1a dién thé
dich chuyén duoc cam tng béi hop chét cta nta dién thé tdi da cia duong cong
Boltzmann va k 12 yéu t6 déc khi c6 mit hop chét.

T4t ca cac hop chét duoc kiém tra theo sang ché thé hién cac hoat tinh c6 hiéu
luc trong md hinh nay. Vi du, cac hoat tinh (Kj) ctia cc vi du 3 va 4 d6i khang Nav1.7
12 0,96 microM va 0,52 microM, mot cach tuong Ung.

Thir nghiém trong co thé sdng

Pau do kich thich binh thudng tinh gy ra boi tén thuong co thit man tinh

(Chronic constriction injury - CCI) ¢ chudt cong

Chudt céng Sprague-Dawley duc tai 7 tudn tudi duoc mua tir cong ty Charles
River Japan Inc., va dugc nudi theo cdc nhém hai con mdi chudng trong chu ky
sang/tdi 12 gior (sang vao 07:00) véi viée tiép can thirc an va nudc tuy thich. Pau do
kich thich binh thuong gy ra boi CCI dugce danh gia boi kiém tra téc von Frey (von
Frey hair - VFH). Phiu thuit dugc thuc hién dya theo phuong phap ctia Bennett GJ va

Xie YK (Pain 1988, 33: 87-107). Céac ca thé dong vat dugc gdy mé nho tiém natri

-144-



34119

pentobarbital vao mang bung. Day thin kinh toa chung bén trai duoc 16 ra tai phan
gitta dui, dugc go ra khoi mo dinh, va bon chi budc duge budc 1éng xung quanh nd
bang cach sir dung chi to 4-0. Vét rach dugc khau lai, va chudt céng duogc dé hoi phuc
trong cac chudng ctia ching véi 16p 16t mém. Phiu thuat gia dugc thuc hién theo cach
tuong tu ngoai trir viéc ndi day than kinh toa. Cac ca thé dong vat dugc dat riéng 1
trong budng kiém tra thiy tinh hitu co Plexiglas trén khung luéi trén cao dé duoc
thich nghi trudc ngay kiém tra. Vao ngay 14-28 hau phiu, viéc danh gia dugc thuc
hién st dung chudi VFH (c4c s¢i don Semmes-Winstein) dugc hiéu chinh véi luc 0.4,
0,6,1,2,4,6,8val5g VFH bat dau voi luc 2 g duge nap theo kiéu tang dan hoac
giam dan dua theo phuong phép Dixon lén-xudng dugc bién db6i dugc mo ta bési
Chaplan SR va cong su (J Neurosci Methods 1994, 53: 55-63). Mbi VFH duoc hién
dién & mit ban chén ctia chan sau dugc phau thuat véi ap suét di 1én én dinh cho t6i
khi bi udn cong trong x4p xi 6 gidy. Khi khong c6 viéc loai bo chan, kich thich manh
hon duoc thuc hién. Trong trudng hgp loai bd chan, kich thich yéu hon tiép theo duogc
chon. Sau su thay ddi ban dau tur duong sang 4m hoac nguoc lai, 4 kich thich nira
dugc tao ra. Mau 6 diém cua cac dap tmg duong va 4m duogc chuyén ddi thanh
ngudng loai b chan 50% (paw withdrawal threshold - PWT) st dung cong thire dudi
day: |
Cong thtrc toan hoc 12

50%PWT (g) = (105 * x81)/10000

trong do Xf la gia tri (theo cac don vi log) cua VFH cudi cung duoc st dung, k
1a gia tri dang bang cho méu cua cac dap tng duong/am va & 1a hi¢u s6 trung binh

gifta céac kich thich theo cac don vi log (¢ day, 0,224)

Trong cac trudng hgp ma cac dap Gmg duong hodc dm lién tuc dugc nhén thay
trén tit ca dudng di ra d&én cudi pho kich thich, céc gia tri 0,25 va 15 g duoc 4n dinh,

mdt cach tuong ung. Cac c4 thé dong vat thé hién dau do kich thich binh thuong tinh
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(<4 g cta 50% PWT) bdi phau thuat CCI dugc chon loc dé danh gia va duge ngiu
nhién hoéa dé gan bang 50% PWT trung binh qua tht ca cac nhom. Cac hop chét theo
sang ché hodc cac chit dan cua ching dugc dung mot cach ¢ hé théng. Chuot céng
duogc tip lam quen v6i budng trong it nhat 20 phut trude khi do. 50% PWT duge do
vao thoi diém thich hop sau viéc dung hop chét. Phan tich thdng ké dugc thuc hién
bang kiém dinh t test khong theo cip hodc phén tich phuong sai mot yéu t6 (one-way
analysis of variance - ANOVA) véi Kiém dinh post-hoc Dunnett so véi nhém chit

dan.

T4t ca céc hop chit dugc kiém tra theo sang ché thé hién cac hoat tinh c6 hiéu

luc trong mo hinh nay.

Chuing ting cam giac dau nhiét gy ra boi ta chét Freund hoan chinh (Complete

Freund's Adjuvant - CFA) & chudt cong.

Chuét cbéng Sprague-Dawley duc & 6 tudn tudi duoc mua tir Charles River
Japan Inc., va dugc nudi theo cac nhém hai con mdi chudng dudi chu ky sang/tdi 12
gio (sang vao luc 07:00) voi viéc tiép can thirc dn va nudc tuy thich. Ching tang cam
gidc dau nhiét gdy ra béi ta chit Freund hoan chinh dugc danh gia st dung thiét bi
kiém tra ban chan (Ugo Basile) nhu dugc md ta béi Hargreaves K va cong su (Pain
1988, 32: 77-88). Cac ca thé dong vat dugc dat trong thiét bi gdm hop kiém tra riéng
r& trén ban kinh trén cao va dugc cho phép dé thich nghi trong it nhat 10 phut. Sau khi
da tap quen, nguén nhiét birc xa luu dong dugc dat dudi ban va kich thich nhiét dugc
nap vao mat ban chan cta chan sau bén phai. Thoi gian cho dé loai bo chan sau cia
né dugc xac dinh nhu 13 thoi gian cho loai bé chan (paw withdrawal latency - PWL)
theo gidy. Piém ngudng duoc cai dat & 30 gidy dé phong ngira hu hai mo. CFA duge
didu ché ¢ nong d6 2-3 mg/mL Mycobacterium tuberculosis H37 RA trong nhua
paraffin 16ng. Sau khi khir tring véi 70% etanol, chudt cdng duge tiém trong ban chan

v6i 100 microL CFA (200-300 microgam) vao chin sau bén phai. Hai ngay sau khi
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tiém CFA, PWL duogc do theo cach tuong tu nhu dé cap o trén. Céac ca thé dong vat
thé hién su giam PWL (chung ting cam gidc dau) bang tiém CFA duoc chon loc cho
viéc danh gid va duoc ngiu nhién hoa dé gin bang PWL trung binh qua tat ca céc
nhém. Céc hop chét theo sang ché hodc céc chit dan cta chung dugc dung mot cach
c6 hé théng. Chudt céng duge tip lam quen voi thiét bi trong it nhat 10 phut trudc
mdi 1an do. PWL duoc do vao thoi diém thich hop sau khi ding hop chit. Phan tich
théng ké duoc thuc hién boi kiém dinh t test khong theo cap hodc ANOVA vé6i kiém

dinh post-hoc Dunnett so v&i nhém chét dan.

T4t ca céc hop chat duoc kiém tra theo sang ché thé hién cac hoat tinh c6 hiéu

luc trong mo hinh nay.
Hut stre ning co thé gy ra bdi CFA & chudt cdng

Chudt cdng Sprague-Dawley duc ¢ 7 tudn tudi dugc mua tir Charles River
Japan Inc., va dugc nudi theo cdc nhém hai ca thé mdi chudng dudi chu ky sang/tbi
12 gior (sang vao luc 07:00) voi viée tiép can thirc dn va nudc tuy thich. Hut stc nang
co thé (weight bearing - WB) gy ra béi CFA dugc danh gia si dung may kiém tra
trong dién dung (Linton Instrumentation). Cac ca thé dong vat duoc tap 1am quen véi
hop nhya ma di kém v41 may kiém tra trong dién dung truéc ngay tiém CFA. Vao
ngay tiém CFA, su phén bd trong lugng ctia mdi chan sau duge do 3 14n trén mdi c4
thé chudt st dung may kiém tra, va hiéu sb phan bd trong luong, trong luong trén
chan phai (duoc tiém) trir di trong luong trén chén trai (khong dugc tiém), dugc dinh
nghia nhu la gia tri hut WB tinh theo g. Khoang thoi gian cua mdi lugt do duoc didu
chinh 1a 3 gidy. CFA dugc diéu ché & ndéng d6 2-3 mg/mL Mycobacterium
tuberculosis H37 RA trong nhua paraffin long. Sau khi khtr trung véi 70% etanol,
chudt cdng duoc tiém trong ban chan véi 100 microL CFA (200-300 microgam) vao
chan sau bén phai. Hai ngay sau khi tiém CFA, phin bd trong lugng ciia mdi chan sau

duoc do va gid tri hut WB dugc tinh toan theo cach twong ty nhu dé cap & trén. Cac c4
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thé dong vat thé hién su giam trong hut WB (>30%) bﬁng tiém CFA duogc chon loc
cho viéc danh gia va dugc ngiu nhién hoa dé gAn bang qua tt ca cac nhém. Cac hop
chét theo sang ché hodc cac chit din ciia ching dugc ding mot cach c6 hé théng.
Phan bd trong luong ciia mdi chan sau duge do vao thoi diém thich hop sau khi dung
“hop chit, va gia tri hut WB duoc tinh toan nhu duoc gidi thi€u tru¢e d6. Phan tich
théng ké duogc thuc hién bang kiém dinh t test khong theo cip hoic ANOVA véi kiém

dinh post-hoc Dunnett so v&i nhém chét dan.

TAt ca cac hop chat duoc kiém tra theo sang ché thé hién cac hoat tinh c6 hiéu

lyc trong mo hinh nay.
Pau do kich thich binh thuong tinh gay ra bdi rach chan & chudt cdng

Chudt cbéng Sprague-Dawley duc vao 7 tudn tubi duoc mua tir Charles River
Japan Inc., va dugc nudi theo cac nhom hai con mdi chudng dudi chu ky sang/tbi 12
gio (sang vao lac 07:00) véi viée tiép can thtrc an va nudc tuy thich. Pau do kich
thich binh thuong tinh gy ra boi rach chan dugc danh gia bang kiém tra VFH. Phiu
thuat duoc thuc hién dua theo quy trinh dugc mo ta bdi Brennan va cong su (Pain
1996, 64: 493-501). Céc c4 thé dong vét ban dau dugc gdy mé véi hdn hop 3-4%
isofluran/O, trong budng gy mé va dugc duy tri véi 2-3% vén chuyén qua nén miii.
Mait ban chan ctia chan sau bén phai dugc khi trung véi dung dich povidon-iot 7,5%.
Vét rach 1 cm theo chiéu doc duoc tao ra véi ludi dao sb 11, thong qua da va mo lién
két ctia hudng ban chan ctia chan, bt dau 0,5 cm tr mép gan cia got chan va mé rong
vé huéng cac ngoén chan. Co gan ban chian duoc ning 1én nho st dung nhip va dugc
co rit vao. Goc co va viée chén con lai nguyén ven. Sau khi cAm mau véi ap luc nhe,
da dugc ap v6i 2 vét khau nylon 5-0. Vi tri vét thuong dugc che phu véi thubc md
Terramyxin, va chudt cong duge cho phép dé hdi phuc trong chudng ciia ching véi
16p 16p mém. Céc ca thé dong vat dugc dit riéng 1é trong budng kiém tra thiy tinh

hitu co Plexiglas trén khung luéi trén cao dé thich nghi trong 1 gid trudc ngay phiu

-148-



34119

thuat. Vao PODI, viéc danh gia dugc thuc hién sit dung chudi VFH dugc hiéu chuan
(0,008, 0,02, 0,04, 0,07, 0,16, 0,4, 0,6, 1, 1,4, 2, 4, 6, 8, 10, 15 va 26 g). Bit du véi
luc 0,16 g theo kiéu tang dan hodc giam din, mdi VFH duogc hién dién dén dau gin
ciia vét thuong gin gbt chan bén voi ap suit di lén én dinh cho t6i khi bi uén cong
trong x4p xi 6 gidy. Khi khong c6 viéc bo chan (dap ung am), kich thich manh hon
duogc hién dién. Trong truong hop viéc bod chan (dap Gng duong), kich thich yéu hon
tiép theo dugc chon. Lugng luc thdp nhét dugc yéu cau dé khoi ra hai dap ung duong
dugc dinh nghia nhu 1a PWT theo g. Trong cac truong hop ma cac dap ung duong
hodc 4m lién tuc dugc nhan théy trén tit ca dudng di ra dén cubi phé kich thich, cac
gi4 tri 0,008 va 26 g dugc 4n dinh, mot cach tuong img. Céc ca thé dong vat thé hién
<1,4 ¢ PWT béng phiu thuat mé dugc chon loc cho viée danh gié va dugc ngiu nhién
héa dé gin bing PWT trung binh qua tht ca cac nhom. Cac hop chét theo sang ché
hodc cac chat din cua chung duge ding mot cach c6 hé théng. Chudt cdng dugc tap
lam quen véi budng trong it nhét 20 phit trude khi do. PWT dugc do vao thoi diém
thich hop sau khi ding hop chit. Phan tich théng ké dugc thuc hién bsi kiém dinh
Mann-Whitney U hoéc Kruskal-Wallis véi kiém dinh Post hoc Dunn so v§i nhém chat

dan.

T4t ca cac hop chit dugc kiém tra theo sang ché thé hién cac hoat tinh c6 hiéu

luc trong md hinh néy.
Pau do kich thich binh thudong tinh gy ra bdi Paclitaxel & chudt cdng

Chudt cdng Sprague-Dawley duc vao 7 tuan tudi dugc mua tir Charles River
Japan Inc., va dugc nudi theo cac nhoém hai con mdi chudng dudi chu ky sang/tdi 12
gio (sang vao lac 07:00) véi viée tiép can thtic dn va nuée tuy thich. Pau do kich
thich binh thuong tinh gdy ra bai Paclitaxel dugc ddnh gia bang kiém tra VFH. Piéu
tri paclitaxel dugc thyc hién dya theo phuong phap cua Polomano RC va cong su

(Pain 2001, 94: 293-304). Paclitaxel (2 mg) dugc tiém vao mang bung trong bdn ngay
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xen k& (cac ngay 1, 3, 5 va 7) theo thé tich 1 mL/kg. Liéu tich tu 1a 8 mg/kg. Trong
nhém gia, chat dan (hdn hop cta 16,7% Cremophor EL va 16,7% etanol trong dung
dich mubi) duge xtr Iy v6i thoi gian bidu tuong tu. Cac ca thé dong vat duge dit rieng
1¢ trong budng kiém tra thity tinh hitu co Plexiglas trén khung luéi trén cao dé thich
nghi trudc ngay kiém tra. Vao cac ngay 15-29, viéc danh gia dugc thyc hién sir dung
chudi VFH duoc hiéu chudn véi luc 0,4, 0,6, 1, 2, 4, 6, 8 va 15 g. VFH bit dau véi luc
2 g duogc nap theo kiéu ting dan hodc giam din dua theo phuong phdp Dixon
lén—xuéng duoc bién ddi duoc mo ta boi Chaplan SR va cong su (J Neurosci Methods
1994, 53: 55-63). Mdi VFH dugc hién dién 1én mat ban chan ctia chan sau dugce phau
thuét v6i 4p suét di 1én én dinh cho t6i khi bi uén cong trong xap xi 6 gidy. Khi khong
c6 viéc bo chan, kich thich manh hon dugc hién dién. Trong trudng hop viéc boé chén,
kich thich yéu hon tiép theo dugc chon. Sau su thay dbi ban dau tir duong sang Am
hodc nguoc lai 4 kich thich nita dugc nap. Mau 6 diém cua cac dap ung duong va Am

duoc chuyén dbi thanh 50% PWT st dung cdng thire dudi day:
Cong thirc toan hoc 13
50% PWT (g) = (10Xf*x8l) / 10000

trong do Xf la gia tri (theo cac don vi log) cua VFH cudi cling dugc sir dung, k
1a gia tri dang bang cho mau cua cac dap Uung duong/dm va & la hiéu sé trung binh

gifra céc kich thich theo cac don vi log (& day, 0,224).

Trong cac truong hgp ma cac dap ung duong hodc am lién tuc dugc nhin thay
trén tat ca duong di ra dén cudi phd kich thich, céc gid tri 0,25 va 15 g dugc 4n dinh,
mot cach twong ung. Céc ca thé dong vat thé hién dau do kich thich binh thuong tinh
(<4 g cua 50% PWT) béng diéu tri paclitaxel dugc chon loc cho viéc danh gid va
duge nglu nhién héa dé gan bang 50% PWT trung binh qua tat ca cac nhom. Cac hop
chét theo sang ché hodc céc chat dan cua chiung dugc st dung mot cach c6 hé théng.

Chuét cdng dugc tap 1am quen véi budng trong it nhét 20 phut truée khi do. 50%
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PWT duoc do vao thoi diém thich hop sau khi ding hop chit. Phan tich thdng ké
duoc thuc hién boi kidm dinh t test khong theo cip hoic ANOVA véi kiém dinh

post-hoc Dunnett so v&i nhém chat dan.

T4t ca céc hop chat duoc kiém tra theo sang ché thé hién céac hoat tinh c6 hiéu

luc trong mo hinh nay.
Céc hanh vi dau do cam thu than kinh gay ra bdi formalin & chudt cdng

Chudt cbéng Sprague-Dawley duc vao 6 tudn tudi dugc mua tir Charles River
Japan Inc., va dugc nudi theo cic nhém hai con méi chudng duéi chu ky sang/tbi 12
gio (sang vao luc 07:00) véi viéc tiép can thirc an va nudc tuy thich. Kiém tra
forrmalin dugc thuc hién trong subt chu ky sang. Cac ca thé dong vat dugc lam thich
nghi v6i budng kiém tra trong it nhat 30 phut truéc khi tiém formalin. Guong dugc
dat sau va/hodac dudi buéng dé phuc vu viéc quan séat. 50 microL dung dich formalin
5% duogc tiém dudi da vao mat ban chin cua chan sau bén phai. Ngay 1ap tirc sau khi
tiém, chudt cdng duge dit riéng 1é trong budng, va cac hanh vi lién quan dén dau
duogc ghi lai. Sau khi kiém tra, thoi gian dung dé 1iém va/hodc cin chan duoc tiém
duoc dém trong cac thung 5 phut trong 45 phut sau khi diu tri formalin. Tong thoi
gian danh dé liém/cin theo gidy tir thoi diém 0 dén 5 phit dugc xem nhu 1a pha sém,
trong khi pha muén duoc xem nhu 13 tong thdi gian danh dé liém/can thong thuong 1a
tir 15 dén 45 phut. Cac hop chat theo sang ché hodc cac chit din cia chung dugc sir
dung mot cach c6 hé théng vao thoi diém thich hop trudce khi ti€ém formalin. Phén tich
théng ké duogc thuc hién béng kiém dinh t test khong theo cap hodac ANOVA véi kiém

dinh post-hoc Dunnett so v6i nhém chit dan.

TAt ca cac hop chat duoc kiém tra theo sang ché thé hién cac hoat tinh c¢6 hiéu

luc trong mo hinh nay.

Thir nghiém lién két dofetilide & ngudi

-151-



34119

Céc té bao HEK293S chuyén nhiém HERG cia nguoi duogc chuén bi va dugc
nudi trong nha. Cac té bao thu dugc duge hoa lo lung trong 50 mM Tris-HCI (pH 7,4
& 4°C) va duoc ddng nhét hoa sir dung mdy pha cdm tay Polytron PT 1200 thiét 1ap &
cong suét t6i da trong 20 gidy trén da. Céc chit ddng nhat dugc ly tim & 48,000 x g
tai 4°C trong 20 phut. Cdc can ly tdm sau d6 duogc tai huyén phi, duoc ddng nhét hoa,
va dugc ly tam mat lan nita theo cach twong ty. Cac cin ly tAm cudi cung dugc tai
huyén phu trong thé tich thich hgp cta 50 mM Tris-HCI, 10 mM KCI, 1 mM MgCl
(pH 7,4 at 4°C), dugc déng nhét hoa, duoc phéan chia va dugc du trit & -80°C cho dén
khi st dung. Phan chia cac phan doan mang dugc st dung dé xac dinh néng do
protein st dung bo kit thir nghiém protein BCA (PIERCE) va méay doc dia ARVOsx
(Wallac). Céc thir nghiém lién két dugce tién hanh trong téng thé tich 30 microL trong
cac dia 384 giéng. Hoat tinh dugc do bang PHERAstar (BMG LABTECH) st dung
cong nghé cong nghé phan cuc huynh quang. Mudi microLL cac hop chét thir nghiém
dugce 0 v6i 10 microL phbi tir huynh quang (dan xuét dofetilit gan Cy3B 6nm) va 10
microL chit ddng nhit mang (6 microgam protein) trong 120 phut & nhiét do phong.
Lién két khong dac hiéu dugc xac dinh béng 10 microM E4031 & néng do cudi cung.

T4t ca cac hop chét duoc kiém tra theo sang ché thé hién céc gia tri IC50 & lién
két dofetilit & nguoi cao hon céc gia tri IC50 ¢ tht nghiém FRET Navl.7 hoac
Nav1.8. Cac gia tri IC50 cao & cac hoat tinh lién két dofetilit & ngudi dan téi viée
giam nguy co céc su kién bét loi v& tim mach.
Thir nghiém 6n dinh chuyén hoa:
Thoi gian ban thai cc vi thé & gan & ngudi (human liver microsomes - HLM)

Cac hop chat thur nghiém (1 microM) dugc 0 vé61 3,3 mM MgClz va 0,78
mg/mL HLM (HL101) hodc 0,74 mg/mL HLM (Gentest UltraPool 150) trong 100
mM dém kali phosphat (pH 7,4) & 37°C trén dia 96 giéng sau. Hon hop phan tng nay

duoc chia thanh hai nhém, nhém P450 va nhém P450. Nicotinamit adenin dinucleotit
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phosphat (NADPH) chi dugc thém vao hén hop phan tng ctia nhom P450. (Hé tong
hop NADPH ciing dugc st dung thay cho NADPH.) Phan chia cac mAu ciia nhom
P450 duogc thu tai thoi diém 0, 10, 30, va 60 phit, trong d6 thoi diém 0 phat biéu thi
thoi gian ma khi NADPH dugc thém vao hén hop phan Umg ctia nhém P450. Phan
chia cdc miu cia nhom khong P450 dugc thu tai thoi diém -10 va 65 phit. Cac phan
chia thu dugc duoc chiét v6i dung dich axetonitril chua chit noi chuén. Protein két
tia duge cudn  xudng khi ly tdm (2000 vong/phit, 15 phit). Nong do hop chét trong

dich ndi trén mat dugc do bang hé LC/MS/MS.

Tri sb thoi gian ban thai dugc thu nhan béng cach tao biéu dd logarit ty nhién
cua ty 1€ vung dinh cuc dai ctua cac hop chat/ chét ndi chudn theo thoi gian. Do dbe
ctia dudmng t6t phi hop nhét thong qua cac didm thé hién téc d6 chuyén hoa (k). N6

duoc chuyén thanh gia tri thoi gian ban thai st dung cac cong thuc sau day:
{Cong thitc toan hoc 14}
Thoi gian ban tai = In 2/k

Céc hop chét theo sang ché thé hién tinh 4n dinh dugc wa chudng, ma thé hién

ung dung thuc tién nhu dé cap o trén.
Thir nghiém tuong tac thude-thude

Phuong phap nay vé ban chét gdm x4c dinh phan tram trc ché hinh thanh céc
chdt chuyén hoa tir céc ddu do (Tacrine (Sigma A3773-1G) 2 microM,
Dextromethorphan (Sigma D-9684) 5 microM, Diclofenac (Sigma D-6899-10G) 5

microM, va Midazolam(ULTRAFINE UC-429) 2 microM) ¢ 3 microM mbi hop chét.

Cu thé hon, thu nghiém nay dugc thuc hién nhu sau. Cac hop chét (60 microM,
10 microL) duoc @ truée trong 170 microl hdn hop bao gbm 0,1 mg protein/mL céc
vi thé & gan & ngudi, 100 mM dém kali phosphat (pH 7.4), 1 mM MgCl, va cac dau

do nhu 12 co chét trong 5 phut. Phan tng dugc bt dau bang cach bd sung 20 microL
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10mM NADPH (20 microL hé téng hop NADPH, ma bao gom 10 mM NADP?, 50
mM axit DL-Isoxitric va 10 U/mL Isoxitric dehydroaza, cling duoc st dung). Dia
phan tich dugc @ & 37°C. Axetonitril dugc bd sung vao dung dich 1 tai thoi diém thich

hop (vi du nhu § phit).

Nong d6 cac chit chuyén hoa trong dich ndi trén mit dugc do bang hé

LC/MS/MS.

Muac dd tuong tac thubc-thude duge giai thich dya trén % tao ra cac chét

chuyén hoa khi c6 hodc khong c6 hop chét thir nghiém.

Céc hop chét theo sang ché thé hién cac Kkét qua dugc wa chudng, ma thé hién

tng dung thuc tién nhu dé cap & trén.
Thir nghiém lién két voi protein huyét tuong

Tinh lién két v6i protein huyét tuong clia hop chat thir nghiém (I microM)
duoc do bang phuong phap thim tich can bang st dung thiét bi loai-dia 96 giéng.
HTD96a (nhan hiéu da dang ky), cac mang xenluloza dugc tai tao (ngudng trong
luong phéan tr 12000-14.000, 22 mm x 120 mm) dugc ngim qua dém trong nudc cét,
sau do6 trong 15 phut trong 30% etanol, va cudi cing trong 20 phut trong dém thAm
tach (dung dich mudi dém phosphat Dulbecco, pH7,4). Huyét trong nguoi dong lanh,
chudt céng Sprague-Dawley, va cho Beagle dugc st dung. Thiét bi thim tach duoc
1ap rap va dugc bd sung 150 microL huyét tuong duoc bd sung hop chét vao mot phia
cua mdi giéng va 150 microL dém thAm tach vao cac phia khac nhau cia mdi giéng.
Sau 4 gid U & 37°C trong diéu kién lic & tbc do 150 Vbng/phﬁt, cac phan chia ctia
huyét tuong va dém dugce lam mau. Hop chét trong huyét teong va dém dugc chiét
v&i 300 microl axetonitril chira cac chit ndi chuin dé phan tich. Nong do hop chét

dugce xac dinh véi phan tich LC/MS/MS.
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Phan doan hop chét khong lién két dugc tinh todn bang phuong trinh dudi day
(A) hoac (B):
Cong thurc toan hoc 15
(A)  fu=1-{([huyét twong]eq — [dém]eq)/([huyet trong]eq)}
Trong d6 [huyét twongleq va [dém]eq 1a cac ndéng do twong tng cta hop
chit trong huyét twong va dém.
Cong thuc toan hoc 16

Cb/Cis,b x 4

(B) fu(%): Cp/Cis.p x 4/3

x 100

trong d6 Cp 1a dién tich cuc dai cua hop chét trong mau huyét twong;
Cis,p la dién tich cuc dai cua chét ndi chuén trong mau huyét trong;
Cb 1a dién tich cuc dai ctia hgp chét trong mau dém;

Cis,b 1a dién tich cuc dai cia chét noi chuén trong mau dém;

4 va 4/3 1a s6 nghich d4o cta ty 1€ pha loang trong huyét trong va dém, mot

cach tuong ung.

Céc hop chit theo sang ché thé hién tinh lién két voi protein huyét tuong duge

ua chudong, ma thé hién ung dung thuc tién nhu dé cap o trén.
Nghién ctru tinh tan trong nudc can bang

Dung dich DMSO (2 microL, 30 mM) cua mdi hop chat duge phan phéi vao
mdi giéng cua dia 96 giéng day bang kinh. Dung dich dém kali phosphat (50 mM, 198
microL, pH 6,5) dugc thém vao moi giéng, va hon hgp duge u & 37°C voi lac xoay
trong 24 gio. Sau khi ly tm & luc ly tdm 2000 g trong 5 phut, dich ndi trén mat duoc
loc théng qua mang polycarbonat 15 ddng nhat. Nong d6 cac mau dugc xéc dinh bang
phuong phap HPLC thay dbi nong do thong thudng (J. Pharm. Sci. 2006, 95,

2115-2122).
-155-



34119

T4t ca cac cong bd, bao gdm nhung khong bi gi6i han 6, cac bang sang ché da
dugc cong bd, cac don dang ky sang ché, va cac bao tap chi, dugc trich dan trong don
nay mdi loai duoc hop nhét & day béng tai 1iéu tham khao tron ven. Mdc du sang ché
da duoc mé ta & trén voi viée vién din dén cac phuong an dd cong bb, nguoi c6 hidu
biét trung binh trong linh vuc k¥ thuét nay s& san sang cong nhan 1 céc thi nghiém cu
thé duogc thé hién chi tiét chi 1a dé minh hoa cho sang ché. Cin dugc hiéu la cac bién
dbi khac nhau c6 thé duoc thuc hién ma khong roi xa pham vi cla sang ché. Do do,

sang ché dugc gidi han chi boi cac yéu cau bao ho sau day.
Kha nidng ung dung trong cong nghi€p

Cac dan xuét amit theo sang ché 13 hiru ich trong viéc diéu tri mot loat nhiéu r6i
loan ma c6 lién quan dén céc chét chen kénh Navl1.7 va/hodc Navl.8, dic biét 1a dau,
dau cép tinh, dau man tinh, dau do than kinh, dau do viém, dau ndi tang, dau do cam
thy than kinh, ngira, X0 ctng rai rac, rdi loan thoai héa than kinh, hoi chimg rudt kich
thich, viém xuong khép, thdp khép, cac réi loan bénh hoc than kinh, céc réi loan chire
nang rudt, cac bénh viém rudt, dau gén lién vé6i dau bung kinh, dau ving chéu, viém
bang quang, viém tuy, dau nua dAu, dau dau do cang thing, bénh than kinh dai thdo
dudmg, dau do than kinh ngoai bién, dau than kinh toa, bénh dau nhirc toan than, bénh
Crohn, ddng kinh hoac céc tinh trang dong kinh, trAm cam ludng cuc, tim dap nhanh,
rdi loan khi séc, réi loan ludng cuc, cac r6i loan tAm than nhu 14 lo léng va trAm cam,
tang truong luc co, loan nhip tim, cac r6i loan van dong, cac r6i loan than kinh noi
tiét, mat didu hoa, tiéu khong kidm soat, dau ndi tang, dau day than kinh sinh ba, dau
day than kinh do zona, dau day than kinh thong thuong, dau ddy than kinh sau khi b
zona, dau ré than kinh, dau lung, dau d4u hodc dau cb, dau nghiém trong hoac kho
chita, dau dir doi, dau sau ph?lu thuat, d@t quy, dau trong ung thu, r6i loan co giat,

chimg hoa théng, va dau do hoa trj liéu.
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YEU CAU BAO HO
1. Hop chét ¢6 cong thue (I) dudi day:
[R*],
5
R /‘\'/ N
X R'Sb

RSd

)

trong do:

A 1a aryl hodc heteroaryl;

R! dugc chon tr nhém bao gém: -CF;, -CHF,, -OCF3, -SFs5, -OCHF,,
-OCH,CHF,, -OCH:CF;, -OCH.CH:CF3;, -OCH(CH3)CF;, -OCH2C(CH3)F2,
-OCH,CF,CHF,, -OCH;CF,CF3;, -OCH,CH,OCH>CF3, -NHCH,CF;, -SCFs,
-SCH2CF3, -CH2CF3;, -CH2CH2CF3, -CH,OCH:CFs3, -OCH,CH>OCFs3, va
flobenzyloxy;

R? duoc chon mét cach doc 1ap tir nhém bao gom:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Cis alkyl, (5) -O-Cis alkyl, (6) Cas
alkenyl, (7) Cs7 xycloalkyl, (8) -CN, va (9) -(C=0)-NRR’, trong d6 Cis alkyl,
-0O-C1 alkyl, Ca.s alkenyl hodc Cs.7 xycloalkyl khong duge thé hodc duge thé béi mot
hodc nhiéu nhém thé duoc chon mot cach doc 1ap tor nhém bao gém: halogen, va

hydroxyl;
R!vaR?2c6 thé giéng hoic khac nhau;
plao,1, 2, 3 hodc4;
khi p 14 2 hodc 16n hon, mdi R? 1a gidng hodc khac nhau;

R! va R? ¢6 thé duogc thé ¢ vi tri bit ky trén vong A;
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X dugc chon tr nhom bao gdm: -CR32R®-, -O-, -O-CR®R®-, -NR’-,
-NR’-CR®R®-, -S-, va -S-CR8R®-;

7 1a CH, CR?, hoic N;

R3? dugc chon mot cach ddc 1ap tir nhoém bao gém:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci. alkyl, va (5) -O-Ci.6 alkyl;

qlao, 1, 2, hodc 3; khi q 1a hai hodc l6n hon, mdi R3 1a giéng hoac khac nhau;

R* dugc chon tir nhém bao gdm:

(1) hydro, (2) Cis alkyl, (3) Ca alkenyl, (4) Cs xycloalkyl, trong d6 Ci-s
alkyl, C2 alkenyl hoac Cs.; xycloalkyl khong dugc thé hodc dugc thé boi mot hoic
nhiéu nhom thé dugc chon mot cach doc 1ap tir nhém bao gém: halogen, hydroxyl,
-Ci1.6 alkyl, -O-Ci.6 alkyl, va Cs.7 xycloalkyl, va (5) aryl khong duoc thé hodc dugc thé
bd1 mot hodc nhiéu nhom thé duoc chon mot cach doc 1ap tir nhém bao gém: halogen,
hydroxyl, Ci.s alkyl, -O-Ci.s alkyl, -Cs.7 xycloalkyl, va -O-Cs7 xycloalkyl;

R va R3¢ duoc chon mot cach doc 1ap tir nhom bao gém:

(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci- alkyl, (5) -O-Ci alkyl, va (6) Ci
alkoxyCi.6 alkyl, trong d6 Ci alkyl, -O-Ci alkyl, va Ci alkoxyCis alkyl khong
duoc thé hodc duge thé bdi mot hodc nhiéu nhém thé duoc chon mot cach doc lap tir

nhém bao gdm: halogen va hydroxyl;

R5® va R3¢ dugc chon mot cach doc l4p tir nhém bao gdm: (1) hydro, (2)

halogen, va (3) Ci alkyl;
R ¢6 thé tao thanh Cs xycloalkyl v6i R*;
R5¢ ¢6 thé tao thanh Cs. xycloalkyl véi R>Y;

R® va R7 dugc chon mot cach doc lap tir nhém bao gom: (1) hydro, (2) Cis

alkyl, va (3) Cis alkoxyCis alkyl, trong d6 Cis alkyl hodc Cis alkoxyCis alkyl
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khong dugc thé hodc dugc thé boi mot hodc nhiéu nhém thé dugc chon mot cach doc
1ap tr nhdm bao gom: halogen va hydroxyl; R® c6 thé tao thanh vong 4 dén 7 nguyén
tir voi R7 ¢6 thé chita nguyén tir nito, nguyén ti oxy, nguyén ti luu huynh, hodc lién

két doi;

R va R® dugc chon mot cach ddc 14p tir nhém bao gdm;

(1) hydro, (2) halogen, (3) hydroxyl, (4) Cis alkyl, va (5) -O-C1.6 alkyl;

R® duge chon tir nhém bao gdm: (1) hydro va (2) Ci.6 alkyl;

hoac mubi duge dung cta ching.
2. Hop chét theo diém 1 trong do:

A 1a phenyl, pyridyl, pyrazyl, pyrimidyl, quinolyl, isoquinolyl, quinoxalyl, hodc
naphtyl;

X duoc chon tr nhém bao gdm: -CR®R®- -O-, -O-CR®R®-, -NR’-

-NR’-CR®R?®- va -S-;
R va R>¢ dugc chon mdt cach ddc 14p tir nhom bao gém:

(1) hydro, (2) halogen, (3) hydroxyl, va (4) Ci- alkyl, trong d6 Ci alkyl khong
duoc thé hodc duge thé boi mot hodc nhidu nhém thé duge chon mot cach doe 1ap tur

nhém bao gdm: halogen va hydroxyl;
R>" 14 hydro;
R3¢ duge chon tir nhém bao gdm: (1) hydro, (2) halogen, va (3) Ci alkyl;
R ¢6 thé tao thanh Cs.s xycloalkyl v&i R,
hoac mudi duoc dung cua ching.

3. Hop chit theo diém 1 hoic 2, trong d6 hop chét ¢6 cong thire (T) 12 hop chét co

cong thuc (IT) duéi day:
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R? R
= RY2 SN0
5c H ;
KT
RﬁbRSd o H

(th

trong do:
W 1a CH, CR!, CR? hoic N;

R! dugc chon tir nhom bao gém: -CFs, -CHF,, -OCF3, -SFs, -OCH>CF3, va

flobenzyloxy;

R? duoc chon tir nhém bao gém: (1) hydro, (2) halogen, (3) hydroxyl, (4) Cis

alkyl, (5) -O-Ci.6 alkyl, va (8) -CN;

X duoc chon tr nhém bao gdm: -CR¥R®- -O-, -O-CR¥R®-, -NR’-,

_NRP-CRE%R v -S-;
7 1a CH, CR?, hoic N;
R? duge chon tir nhém bao gdm:
(1) hydro, (2) halogen, (3) hydroxyl, (4) C1.s alkyl, va (5) -O-C1 alkyl;

R* dugc chon tir nhém bao gdm: (1) Cis alkyl, va (2) Cs7 xycloalkyl, trong d6
C1s alkyl hodc Cs xycloalkyl khong dwoc thé hoic duge thé boi mot hodc nhiéu
nhém thé duoc chon mdt cach doc 14p tir nhém bao gdbm: halogen, hydroxyl, -Ci.
alkyl, -O-Ci alkyl, va Cs.7 xycloalkyl;

R va R% dugc chon mét cach doc 1ap tir nhém bao gdm: (1) hydro, (2)
halogen, (3) hydroxyl, va (4) Ci alkyl khong duoc thé hodc dugc thé boi mot hodc
nhiéu nhém thé dugce chon mot cach doc l4p tir nhém bao gdm: halogen va hydroxyl;

R3® 14 hydro;

R3¢ duge chon tir nhém bao gdm: (1) hydro, (2) halogen, va (3) Ci alkyl;
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R3¢ ¢6 thé tao thanh Cs. xycloalkyl v6i R,

R va R dugce chon mdt cach doc 14p tir nhoém bao gom;

(1) hydro, (2) halogen, (3) hydroxyl, (4) C1- alkyl, va (5) -O-Ci.s alkyl;
R® dugc chon tir nhém bao gdm: (1) hydro va (2) Ci6 alkyl;

hodc mu(r)i- dugc dung cua chung.

4. Hop chat theo diém 1 hodc 2, trong d6 hop chit c6 cong thic (I) 1a hop chét ¢o

cong thac (1) dudi day:

R3
2
FBC = 1 R R5a H 1 N N O

e X

~ N s

W X/'\\/ Z)\ R4
RSP H
RSd O
b
trong do:

W la CH, hoac N;

R? dugc chon tir nhém bao gdm: (1) hydro, (2) halogen, (3) hydroxyl, (4) Ci.

alkyl, (5) -O-C1.6 alkyl, va (6) -CN;

X duoc chon tr nhém bao gdm: -CR3R®-, -O-, -O-CR3R®-, -NR’-,

-NR’-CR3R®-, va -S-;
Z 1a CH hoac N;
R3 duoc chon tir nhém bao gdm:
(1) hydro, (2) halogen, (3) hydroxyl, (4) Ci.s alkyl, va (5) -O-Ci alkyl;

R* duoc chon tir nhém bao gém: (1) Ci alkyl va (2) Cs7 xycloalkyl, trong d6
Ci alkyl hoic Cs7 xycloalkyl khong dugc thé hodc duge thé béi mot hodc nhitu

nhém thé duge chon mét cach doc 1ap tir nhém bao gdm: halogen va hydroxyl;
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R va R duoc chon mdt cach doc lap tir nhém bao gdm: (1) hydro, (2)
halogen, (3) hydroxyl, va (4) Ci alkyl khong dugc thé hodc dugc thé boi mot hoic

nhiéu nhém thé dugc chon mot cach doc 1ap tir nhom bao gém: halogen va hydroxyl;
R3® va R4 13 hydro;
R32 va R® 1a hydro;
R’ 14 hydro;
hodc mudi duge dung cua chung.
5. Hop chét theo diém 4 trong do:
WIaN;
hoidc mubi dugc dung cua no.
6. Hop chét theo diém bat ky trong s6 cac diém tr 1 dén 5, duge chon tir nhém bao
gom:
2-(xyclopropancarboxamido)-N-(2-(4-(triflometyl)phenoxy)propyl)
isonicotinamit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)isonicotinamit

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-propionamidoisonicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-6-metylisoni
cotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-metyl-6-propionamidois
onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami

do)isonicotinamit;
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N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-isobutyramidoisonicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-propionamidoisonicotinam
it;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylisonicot
inamit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylpyrimid
in-4-carboxamit;

2-metyl-6-propionamido-N-(2-((5-(triflometyl)pyridin-2-yl)oxy)etyl)
isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramidoisonicotinam
it;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoison
icotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
-6-metylpyrimidin-4-carboxamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramidoisonic
otinamit;

2-isobutyramido-N-(2-(3-(triflometoxy)phenoxy)etyl)isonicotinamit;

2-axetamido-6-metyl-N-(2-(3-(triflometoxy)phenoxy )etyl)isonicotinamit;

2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)isonicotinamit;
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N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-6-metylisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(triflometyl)phenoxy )etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)

-6-metylisonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami

do)-6-metylisonicotinamit;

N-(3-(3-clo-5-(triflomety])pyridin-2-yl)propyl)-2-(xyclopropancarboxamido)

isonicotinamit;
2-axetamid0-N—(3-(3-clo-S-(triﬂometyl)pyridin-Z-yl)propyl)-6—metylisonicotina
mit;
N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-isobutyramido-6-metylison
icotinamit;
N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2-propionamidoisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(pentaflosulfanyl)phenoxy )etyl)isonicotinamit;
2-propionamido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-(4-(pentaflosulfanyl)phenoxy )etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylison

icotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-y1)oxy )etyl)-2-(xyclopropancarboxamido)
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pyrimidin-4-carboxamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-isobutyramido-6-metylis

onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami

do)pyrimidin-4-carboxamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicotinami

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)
isonicotinamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-(xy clopropancarboxamido)-6-metyl
isonicotinamit;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)

pyrimidin-4-carboxamit;

2-metyl-6-propionamido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)

isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;
2-isobutyramido-N-(2-((6-(triflometyl)quinolin-2-yl)amino)etyl)isonicotinamit;

2-metyl-6-propionamido-N-(2-((6-(triflometyl)isoquinolin-1-yl)oxy)etyl)

isonicotinamit;

2-metyl-6-propionamido-N-(2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etyl)
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isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)

etyl)isonicotinamit;
2-isobutyramido-N-(2-((6-(2,2,2-trifloetoxy)naphtalen-2-yl)oxy)etyl)

isonicotinamit;
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-isobutyramidoisonicotina

mit;
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-6-metylisonicot
inamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-metyl-6-propionamidoison
icotinamit;
2-axetamido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;
2-propionamido-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;
2-axetamido-6-metyl-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)
isonicotinamit; |
2-(xyclopropancarboxamido)-6-metyl-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)
etyl)isonicotinamit;
2-isobutyramido-6-metyl-N-(2-((6-(triflometyl)quinolin-2-yl)oxy)etyl)
isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((6-(triflometyl)quinolin-2-yl)oxy )etyl)
pyrimidin-4-carboxamit;
27(2-hydroxy-2-metylpropanamido)-é-metyI-N-(2-((6-(triﬂomety1)quinolin-2-y

1)oxy)etyl)isonicotinamit;
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(R)-2-axetamido-N-(1-((3-clo-53-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)
isonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-propionamidoi
sonicotinamit;
(R)-2-axetamido-N-(1-((3-clo-3-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-6-
metylisonicotinamit;
(R)-N-(1-((3 -clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-metyl-6-propio
namidoisonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)isonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-isobutyramidoi
sonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)-6-metylisonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-isobutyramido
-6-metylisonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)pyrimidin-4-carboxamit;

(S)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami

doisonicotinamit;

(R)-2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metyli

sonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami

doisonicotinamit;
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(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-(xyclopropancarbox

amido)isonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-(xyclopropancarbox

amido)-6-metylisonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramido-6-me

tylisonicotinamit;

2-metyl-6-propionamido-N-(2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)

isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-((7-(triflometyl)quinolin-4-yl)oxy)etyl)isonicotinamit;

N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-metyl-6-propionamidoisoni

cotinamit;

N-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy )etyl)-2-metyl-6-propionamidoison

icotinamit;
2-propionamido-N-(2-((4-(triflometyl)quinolin-2-yl)oxy )etyl)isonicotinamit;

2-metyl-6-propionamido-N-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-((4-(triflometyl)quinolin-2-yl)oxy)etyl)

pyrimidin-4-carboxamit;
2-butyramido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy etyl)-2-pivalamidoisonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy etyl)-6-metyl-2-propionamidopyri
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midin-4-carboxamit;

N-(2-((3-clo-5-(triflomety])pyridin-2-y1)oxy )etyl)-2-isobutyramido-6-metylpyri

midin-4-carboxamit;
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy )etyl)-2-propionamidoisonicotinamit;
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-6-metylisonicotinamit;

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

t;
2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)
isonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)ety])-6-metyli
sonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)

pyrimidin-4-carboxamit;

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-5-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami
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N-(2-(2-clo-5 -(triﬂometyl)phenoxy)e_:tyl)-2-isobutyramido-6-metylisonicotinam

it;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-metyl-6-propionamidoisonicotina
mit;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-(xyclopropancarboxamido)
isonicotinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-isobutyramidoisonicotinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-isobutyramido-6-metylisonicotina
mit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-propiona
midoisonicotinamit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-(xyclopro

pancarboxamido)-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylisonicotinamit;

N-(2-((3-xyano-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-metyl-6-propionamidois

onicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy )phenoxy )etyl)isonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-propionamidoisonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-(xyclopropancarboxamido)-6-met
ylisonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-6-metylisonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-(xyclopropancarboxamido)

pyrimidin-4-carboxamit;
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2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)
isonicotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-propionamidoisonicot
inamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-isobutyramidoisonico
tinamit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-6-metyliso
nicotinamit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)
isonicotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-isobutyramidoisonicotin
amit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metylisoni
cotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-(xyclopropancarboxami
do)-6-metylpyrimidin-4-carboxamit;

2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;

N-(2-(2-metoxy-4-(triflometyl)phenoxy )etyl)-2-propionamidoisonicotinamit;

2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicotina
mit;

N-(2-(2-metoxy-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicoti
namit;

2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)
isqnicotinamit;
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2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-
metylisonicotinamit;

2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicoti
namit;

2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)

pyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)-2-(xy cloprop

ancarboxamido)-6-metylpyrimidin-4-carboxamit;

2-butyramido-N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)

isonicotinamit;
2-axetamido-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;

2-axetamido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy )etyl)isonicotinamit

2-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy )etyl)-6-propionamidoisonicotina
mit;

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)
isonicotinamit;

2-isobutyramido-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit;

2-(xyclopropancarboxamido)-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)
etyl)isonicotinamit;
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2-isobutyramido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)

isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)

pyrimidin-4-carboxamit;

N-(2-(4-clo-3-(triflometyl)phenoxy )etyl)-2-(xyclopropancarboxamido)-6-metyl

pyrimidin-4-carboxamit;
N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-2-isobutyramidoisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)
pyrimidin-4-carboxamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)
isonicotinamit;

2-axetamido-N-(2-(3-flo-4-(triflometoxy )phenoxy )etyl)-6-metylisonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(3-flo-4-(triflometoxy)phenoxy)etyl)-6-met

ylpyrimidin-4-carboxamit;
2-axetamido-N—(2-(3-ﬂo-4-(triﬂometoxy)phenoxy)etyl)isonicotinamit;
va
N-(2-(3-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
hodc mubi duge dung cta chung.

7. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 6, ma duoc chon tir nhém

bao gdm:

2-(xyclopropancarboxamido)-N-(2-(4-(triflometyl)phenoxy)propyl)

isonicotinamit;
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2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)isonicotinamit

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-propionamidoisonicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-6-metylisoni
cotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-metyl-6-propionamidois
onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami
do)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-isobutyramidoisonicotin
amit;

2-axetamido-N-(2-((3-clo-5-(triflomety])pyridin-2-yl)oxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-propionamidoisonicotinam
it;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylisonicot
inamit;

2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-6-metylpyrimid
in-4-carboxamit;

2-metyl-6-propionamido-N-(2-((5-(triflometyl)pyridin-2-yl)oxy)etyl)
isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramidoisonicotinam
it;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
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isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy etyl)-2-metyl-6-propionamidoison

icotinamit;

N-(2-((3-clo-5-(triflomety])pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)

-6-metylpyrimidin-4-carboxamit;
(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramidoisonic
otinamit;
2-is0butyramid0-N—(2-(3-(triﬂometoxy)ph}enoxy)etyl)isonicotinamit;
2-axetamido-6-metyl-N-(2-(3-(triflometoxy)phenoxy )etyl)isonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-clo-4-(triflomety])phenoxy)etyl)-2-propionamidoisonicotinamit;
N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-6-metylisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)
-6-metylisonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino )etyl)-2-(xyclopropancarboxami
do)-6-metylisonicotinamit;
N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2-(xyclopropancarboxamido)
isonicotinamit;
2-axetamid6-N-(3-(3-clo-5-(triﬂometyl)pyridin-Z-y1)pr0py1)-6-metylisonicotina
mit;

N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylison
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icotinamit;
N-(3-(3-clo-5-(triflometyl)pyridin-2-yl)propyl)-2-propionamidoisonicotinamit;
2-axetamido-6-metyl-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;
2-propionamido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;
2-(xyclopropancarboxamido)-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)

isonicotinamit;
2-isobutyramido-N-(2-(4-(pentaflosulfanyl)phenoxy)etyl)isonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylison

icotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-(xyclopropancarboxamido)

pyrimidin-4-carboxamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-isobutyramido-6-metylis

onicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)amino)etyl)-2-(xyclopropancarboxami

do)pyrimidin-4-carboxamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-metyl-6-propionamidoisonicotinami

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)

isonicotinamit;

N-(2-(2-clo-4-(triflometyl)phenoxy)etyl)-2-(xyclopropancarboxamido)-6-metyl
isonicotinamit;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-4-(triflometyl)phenoxy )etyl)-2-(xyclopropancarboxamido)
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pyrimidin-4-carboxamit;
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)isonicotinamit;
N-(2-((3 -clo-5-(triﬂometyl)pyridin—Z-yl)thio)etyl)-2—isobutyrarﬁidoisonicotina
mit;
2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-6-metylisonicot
inamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)thio)etyl)-2-metyl-6-propionamidoison
icotinamit;
(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)ison
icotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-propionamidoi
sonicotinamit;
(R)-2-axetamido-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-6-
metylisonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-y1)oxy)propan-2-yl)-2-metyl-6-propio
namidoisonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)isonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-y1l)oxy)propan-2-yl)-2-isobutyramidoi
sonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)-6-metylisonicotinamit;
(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-y1l)oxy)propan-2-yl)-2-isobutyramido
-6-metylisonicotinamit;
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(R)-N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propan-2-yl)-2-(xyclopropanc
arboxamido)pyrimidin-4-carboxamit;

(S)-N—(2-((3-clo-5-(triﬂometyl)pyridin-2-y1)oxy)propyl)-2-mety1—6-propionami
doisonicotinamit;

(R)-2-axetamido-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metyli
sonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-metyl-6-propionami
doisonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-(xyclopropancarbox

amido)isonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-(xyclopropancarbox

amido)-6-metylisonicotinamit;

(R)-N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-2-isobutyramido-6-me

tylisonicotinamit;

N-(2-((3-flo-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-metyl-6-propionamidoisoni

cotinamit;
N-(2-((5-clo-3-(triflometyl)pyridin-2-yl)oxy)etyl)-2-metyl-6-propionamidoison

icotinamit;
2-butyramido-N—(2-((3-clo-Sf(triﬂometyl)pyridin-2-yl)oxy)etyl)isonicotinamit;
N-(2-((3-clo-5-(triflometyl)pyridin-2-y1)oxy )etyl)-2-pivalamidoisonicotinamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-y1)oxy )etyl)-6-metyl-2-propionamidopyri
midin-4-carboxamit;

N-(2-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )etyl)-2-isobutyramido-6-metylpyri
midin-4-carboxamit;
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2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
2-axetamido-N-(2-(2-flo-4-(triflometyl)phenoxy )etyl)-6-metylisonicotinamit;

N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

£
2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)
isonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy )etyl)-2-isobutyramidoisonicotinamit;
2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-6-metyli
sonicotinamit;
N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

2-(xyclopropancarboxamido)-N-(2-(2-flo-4-(triflometyl)phenoxy)etyl)

pyrimidin-4-carboxamit;

N-(2-(4-clo-3-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami

t;

N-(2-(4-clo-3-(triflometyl)phenoxy )etyl)-2-isobutyramidoisonicotinamit;

N-(2-(4-clo-3-(triflometyl)phenoxy )etyl)-2-isobutyramido-6-metylisonicotinam
it;

N—(Z-(Z-clo-S-(triﬂometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicotinami
t

N-(2-(2-clo-5-(triflometyl)phenoxy)etyl)-2-isobutyramido-6-metylisonicotinam
it;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-metyl-6-propionamidoisonicotina

-179-



34119

mit;
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(xyclopropancarboxamido)
isonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-isobutyramido-6-metylisonicotina
mit;
N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-propiona
midoisonicotinamit;

N-(1-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)-2-metylpropan-2-yl)-2-(xyclopro

pancarboxamido)-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylisonicotinamit;

N-(2-((3-xyano-5-(triflometyl)pyridin-2-yl)oxy)etyl)-2-metyl-6-propionamidois

onicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy )phenoxy )etyl)isonicotinamit;
N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-propionamidoisonicotinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy )etyl)-2-(xyclopropancarboxamido)-6-met

ylisonicotinamit;
2-axetamido-N-(2-(2-clo-4-(triflometoxy )phenoxy)etyl)-6-metylisonicotinamit;

N-(2-(2-clo-4-(triflometoxy)phenoxy)etyl)-2-(xyclopropancarboxamido)

pyrimidin-4-carboxamit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)
isonicotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-propionamidoisonicot
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inamit;
N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-2-isobutyramidoisonico
tinamit;
2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)amino)propyl)-6-metyliso
nicotinamit;
2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)
isonicotinamit;
N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-isobutyramidoisonicotin
amit;

2-axetamido-N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy)propyl)-6-metylisoni

cotinamit;

N-(3-((3-clo-5-(triflometyl)pyridin-2-yl)oxy )propyl)-2-(xyclopropancarboxami

do)-6-metylpyrimidin-4-carboxamit;
2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-2-propionamidoisonicotinamit;
| 2-axetamido-N-(2-(2-metoxy-4-(triflometyl)phenoxy )etyl)-6-metylisonicotina
mit;
N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-2-metyl-6-propionamidoisonicoti
namit;
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)
isonicotinamit;
2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)isonicotinamit;
2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-

metylisonicotinamit;
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2-isobutyramido-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)-6-metylisonicoti

namit;

2-(xyclopropancarboxamido)-N-(2-(2-metoxy-4-(triflometyl)phenoxy)etyl)

pyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)-2-isobutyram

ido-6-metylpyrimidin-4-carboxamit;

N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)-2-(xy cloprop

ancarboxamido)-6-metylpyrimidin-4-carboxamit;

2-butyramido-N-(1-(((3-clo-5-(triflometyl)pyridin-2-yl)oxy)metyl)xyclopropyl)

isonicotinamit;
2-axetamido-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit;
N-(2-(2-metyl-4-(triflometyl)phenoxy )etyl)-2-propionamidoisonicotinamit;

2-axetamido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit

2-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)-6-propionamidoisonicotina

mit;
2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)
isonicotinamit;
2-isobutyramido-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)isonicotinamit;
2-(xyclopropancarboxamido)-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)
etyl)isonicotinamit;
2-isobutyramido-6-metyl-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)
isonicotinamit;

2-(xyclopropancarboxamido)-N-(2-(2-metyl-4-(triflometyl)phenoxy)etyl)
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pyrimidin-4-carboxamit;
N-(2-(3-ﬂo-4-(triﬂometoxy)phenoxy)etyl)—2—propionamidoisonicotinamit;
N-(2—(3—ﬂo-4-(triﬂometoxy)phenoxy)etyl)—2-isobutyramidoisonicotinamit;

2—(xyclopropancarboxamido)—N—(Z-(3-ﬂo-4-(triﬂometoxy)phenoxy)etyl)

pyrimidin-4-carboxamit;
2-(xyclopropancarboxamido)—N—(2—(3—flo—4—(triﬂometoxy)phenoxy)etyl)
isonicotinamit;
2-axetamido—N—(2—(3-ﬂo—4-(triﬂometoxy)phenoxy)etyl)-6-metylisonicotinamit;
2—axetamido-N-(2—(3—ﬂo-4-(triﬂometoxy)phenoxy)ety1)isonicotinamit;
va
N—(2—(3-ﬂ0-4-(triﬂometyl)phenoxy)etyl)-2-isobutyramidoisonicotinamit;
hodc mudi dugc dung ctia chung.
8. Dugc pham chira hop chat hodc mu6i duoc dung cla no, theo diém 1, va chat mang
duoc dung.
9. Duoc pham theo di€m 8, trong d6 duoc phdm nay con chita chét c6 hoat tinh duoc
ly khéc.
10. Quy trinh bao ch& duoc phim bao gdm bude tron hop chat hodc muéi duoc dung
ciia n6, theo diém bat ky trong s6 céc diém tir 1 dén 7, va chat mang hodc ta duoc

duoc dung.
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