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Linh vire ky thuat dwoc dé cap

Séng ché dé cap dén hop chét dé diéu tri va phong ngira rbi loan va bénh c6 lién
quan dén thy thé ryanodin diéu hoa chirc ning kénh canxi & t€ bao. Cu thé hon 13, sang
ché mo ta hop chét c6 lién quan dén 1,4-berizothiazepin va hitu dung dé didu tri rdi
loan tim va co xwong. Sang ché ciing dé cép dén dugce phdm chira hop chét ndy va san

phim san xuét chira dugc phdm nay.
Tinh trang k§ thuit ciia sang ché

Luéi co twong (sarcoplasmic reticulum-SR) 13 mét céu tric trong té bao co
chirc ning, trong sb cac chirc ning khéac, nhu 14 kho chira canxi (Ca®>") ndi bao chuyén
héa. Cac kénh & SR goi 1a thy thé ryanodin (r§anodine receptor- RyR) mé va dong dé
diéu hoa su giai phong Ca®* tir SR vio té bao chit ndi bao cua té bao. Su giai phong
Ca” vio té bao chét tir SR 1am ting ndng d6 Ca* té bao chit. Kha ning mé (Open
probability-Po) ciia thy thé RyR ding dé chi kha ning c6 thé xay ra 1a kénh RyR dugc
mé tai thoi diém dinh sin bit ky, va do d6 c6 kha ning giai phong Ca** vao té bao chét
tir SR.

C6 ba typ thu thé ryanodin, tit ca cac typ niy c6 lién quan nhiu dén kénh Ca®":
RyR1, RyR2, va RyR3. RyR1 dugc tim thdy chi yéu & co xwong ciing nhu 12 cac md
khac, RyR2 dugc tim thdy chi yéu & tim ciing nhu 13 cic m6 khac va RyR3 duge tim
thiy & ndo ciing nhu 13 cac mod khac. Kénh RyR dugc tao thanh bdi bdn polypeptit
RyR két hop véi bdn protein gin két FK506 ( FK506 binding protein- FKBP), dic biét
12 FKBP12 (calstabinl) va FKBP12.6 (calstabin2). Calstabinl gin két véi RyRl,
calstabin2 gin két véi RyR2, va calstabinl gin két véi RyR3. Protein FKBP
(calstabinl va calstabin2) gin két véi kénh RyR (m6t phan tir cho mdi cAu trac dudi
phan tir RyR), 1am 4n dinh chirc ning kénh RyR, va tao diéu kién thuén loi cho viéc
qua cong ndi gitra cic kénh RyR l4n c4n, do d6 phong ngira su hoat hoa bat thudong

ctia kénh trong sudt trang thai déng cta kénh.
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Ngoai céc protein gin két vai calstabin, protein kinaza A (protein kinase A-
PKA) ciing gén két v6i bé mit té bao chét cia thu thé RyR. Su phosphoryl héa thy thé
RyR béi PKA giy ra su phan ly mot phan cic calstabin tir cdc RyR. Su phén ly
calstabin tir RyR khién cho kha ning md ciia RyR; ting 1én va do d6 Ca** giai phong

tir SR vao té bao chit ndi bao ting lén.

Ca”" giai phong tir SR trong té bao CO Xuong va té bao tim 13 co ché sinh ly
quan trong ma kiém so4t tinh ning co, bdi vi ndng d6 Ca®* trong té bao chit noi bao

tdng gy co co.

Su két hop kich thich-co (excitation-contraction:EC) & co xuong lién quan dén
sw khir cuc dién mang huyét twong & éng nhé nim ngang (éng chir T), viéc nay hoat
héa cac kénh Ca®* typ L ¢6 cdng dién 4p (L type Ca®* channel-LTCC). LTCC gay giai
phéng Ca?* tir SR qua twong tic vat Iy véi RyR1. Su ting ndng d6 Ca trong té bao chét
thu dugc cadm ting tuong tic actin-myosin va co co. P& c6 thé gidn ra, Ca>* ndi bao
dugc bom ngugce trd lai SR qua bom Ca** SR-ATPaza (SERCA), bom nay dugc didu

hoa bdi phospholamban (PLB) tity thudc vao kiéu s¢i co.

Pi thiy ring cac dang bénh din dén su hoat hoa kéo dai hé than kinh giao cam
va mirc catecholamin trong huyét twong ting 1én gy ra hoat héa thich nghi khéng tdt
con dudng cing thing ndi bao din dén 1am mét 6n dinh trang théi dong ctia kénh RyR1
va 1o Ca** ndi bao. Ca®* SR 10 qua c4c kénh RyRI dugc phat hién 12 1am xa kiét kho
canxi SR ndi bio, dé 1am ting sy tiéu thu ning lwong b, va din dén 1am nhanh méi co
dang ké. Thiéu co do cing thing lam giam 14u dai tinh nang co dugc tach ra va in vivo

cu thé 1a trong trudng hop nhu ciu ting lén.

Ciing da thdy ring viéc 1am mét én dinh trang thai dong cua RyRlI xay ra & cac
tinh trang bénh 1y ctia sy hoat héa giao cam ting va lién quan dén x4 kiét cu tric dudi
phan tir kénh calstabinl (FKBP 12) lam én dinh. Bing chimg ctia céc thir nghiém co
ban d4 cho thdy ring viéc hoat hoa PKA 14 cht tac dong cudi ciia hé than kinh giao
cam l1am ting sy phosphoryl hoa RyRl PKA & Ser-2843 ma 1am giam i luc lién két

cta calstabinl vdi RyR1 va lam tang kha niang ma& kénh.

O co van tim, RyR2 1 kénh giai phong Ca®* chii yéu cin cho su két hgp EC va
co co. Trong khi két hop EC, su khir cuc mang té bao co tim trong pha khong ctia dién

thé hoat déng hoat hoa kénh Ca** ¢6 cdng dién ap. Dong vao Ca** qua kénh ¢ cdng
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dién 4p mé din dén khoi ddu giai phong Ca®* tir SR qua RyR2. Quy trinh nay duoc
biét 1a sy gidi phéng Ca®* cam tmg boi Ca*. Sy gidi phong Ca®" qua trung gian RyR2,

cam tng bdi Ca®* khi d6 hoat hoa protein c6 thé co lai & t€ bao tim, dan dén co co tim.

Su phosphoryl héa RyR2 tim béi PKA 1a mot phin quan trong ciia dép tmng
“chién d4u hoic b6 chay” ma lam ting su két hop EC tim dat dugc bing cach ting
cudng lugng Ca’* giai phong cho viée khoi dong nhét dinh. Con dudng tin hidu nay
tao ra mot co ché nhor d6 su hoat hoa hé than kinh giao cadm, dap ung voi cing théng,
din dén hiéu suit tim ting 1én. Sy phosphoryl hoa RyR2 béi PKA lam tdng kha néang
mé clia kénh bing cich 1am phan ly calstabin2 (FKBP12.6) tir phirc hop kénh. Piéu
ndy dan dén 1am ting tinh nhay ctia RyR2 véi su hoat héa phu thudc CaZ*.

Mic du c6 tién bd trong diéu tri bénh, suy tim vin 12 nguyén nhan chinh gy tu
vong & cac qubc gia phuong T4y. Mot d4u hiéu x4c nhn quan trong ctia bénh suy tim
1a sy co co tim giam. O bénh suy tim, su co bét thudng, mot phn, 1a do céc thay d6i &
con dudng tin hidu cho phép dién thé hoat dong & tim c6 kha ning gy giai phéng Ca®*
qua kénh RyR2 va co co. Cu thé 13, & tim bi suy yéu, bién do chuyén tiép Ca** toan té
bao bi gidm va thoi gian nay kéo dai.

Chtrng loan nhip tim, mdt du hiéu phé bién cta bénh suy tim, din dén nhiéu ca
tir vong c6 lién quan dén bénh nay. Rung nhi (Atrial fibrillation-AF) 1& chimg loan
nhip tim phd bién nhit & ngudi, va 1a nguyén nhan chii yéu gay tir vong va bénh tit. Sy
thiét 1ap lai ciu tric va dién — bao g(“)m viéc thu ngén mot chu ky nhi kéo dai, mét
thich nghi lién quan dén tdc d6 ciia chu ky kéo dai, va thu ngén budc song cua cac
séng nho 16m vao - chimg dép nhanh kéo dai kém theo. Viéc thiét 1ap lai nay c6 vé
quan trong trong viéc phat trién, duy tri va tién trién cta rung nhi. Céc nghién ciru @&
xuét rang viéc didu khién canxi déng mot vai trd trong thiét 14p lai cdu tric dién & rung
nhi.

Khoang 50% bénh nhén bi bénh tim chét do loan nhip tim giy tir vong. Trong
mdt sb trudng hop, rung thit & tim gy tr vong nhanh - mot hién teong dugce goi la
“dot tt tim” (sudden cardiac death-SCD). Loan nhip tim thdt gdy tir vong va SCD
ciing xut hién & nguoi tré tudi, khée manh khac, ngudi khong biét 13 c6 bénh & cdu trac
tim. Thuc té 13, loan nhip tim thét 12 nguyén nhan phd bién nhét cua dot tr & nhiing
ngudi khée manh khéc.
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Nhip nhanh thit da hinh nhay cidm véi catecholamin (Catecholaminefgic
polymorphic ventricular tachycardia-CPVT) 12 mét ri loan di truyén & nguoi ¢o tim
binh thudng v& ciu tric. N6 khac biét bdi nhip nhanh that do cing thing —loan nhip
gy tir vong ma gay SCD. O dbi tugng bi CPVT, sy ging sirc vat Iy va/hodc cang
thang gy ra nhip nhanh thit hai chiéu va/hodc da hinh dén dén SCD thim chi khong
¢6 mit bénh tim do cu trac co thé phét hién dugc. CPVT chu yéu do di truyén theo
kiéu troi & nhiém séc thé thuong. Ngudi bi CPVT bj loan nhip tim thét khi phai luyén
tap nhung khong phat trién loan nhip lac nghi ngoi. C4c nghién ciru da phét hién ra
cac dot bién & gen RyR2 ngudi, trén nhidm sic thé 1g42-q43, & nhitng nguoi bi
CPVT.

Tim bi suy yéu (ching han & bénh nhén bj suy tim va & cic mau dong vat bi suy
tim) dugc dédc trung bdi mot dap Gtng kém thich nghi ma bao gdm kich thich cudng
adrenergic man tinh. O bénh suy tim, kich thich beta-adrenergic man tinh két hop véi
s hoat héa céc thu thé beta-adrenergic & tim, cdc thu thé nay nh& két hop véi cac
protein G hoat héa adenylyl xyclaza va do d6 1am ting néng d6 cAMP ndi bao. CAMP
hoat héa PKA phy thudc cAMP, cho thdy 14 cam tng su cudng phosphoryl héa cia
RyR2. Do d6, suy tim man tinh 12 trang thdi cudng adrenergic man tinh din dén mot

vai hau qua bénh Iy, bao gdm sy cudng phosphoryl héa PKA cia RyR2.

Su cudng phosphoryl héa PKA ciia RyR2 di duge dé xuit 1a mot yéu tb gop
phan vao chirc ning co co bi suy yéu va sinh ra loan nhip & suy tim. Phu hop véi gia
thiét nay, sw cuong phosphoryl héa PKA cia RyR2 & tim bi suy da dugc chiing minh,

in vivo, & cA mau dong vat va & bénh nhan bj suy tim trai qua ghép tim.

0 tim bi suy, su cudng phosphoryl héa RyR2 bdi PKA gdy phan ly FKBP12.6
(calstabin2) tir kénh RyR2. Viéc nay gy ra sy thay ddi rd rét & cac ddc didm sinh ly
ctia kénh RyR2, bao gdm kha ning mé ting 1én (Po) do tinh nhay véi su hoat héa phy
thudc Ca* tang 1én; viéc 1am mét 8n dinh kénh, din dén trang thai duéi do din; va sy
qua cbng ndi gitta cac kénh b suy yéu, dan dén sy két hop EC c6 khuyét diém va rbi
loan chitrc néng tim. Do d6, RyR2 bj cudng phosphoryl héa bdi PKA 1a rit nhay voi sy
kich thich Ca** mirc thip, va viéc ndy ban than né bidu hién 1a sy ro Ca** SR tim

truong qua kénh RyR2 bi cudong phosphoryl hoa bdi PKA.
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DPép tmg kém thich nghi vé6i cing thing & bénh suy tim din dén xa kiét
FKBP12.6 tlr phitc hgp dai phan tit kénh. Viéc ndy din dén mot thay d6i v& bén trai &
tinh nhay cia RyR2 v6i su giai phong Ca>* boi Ca®*, din dén céc kénh hoat dong
nhiéu hon & ndng d6 Ca®> thip dén trung binh. Theo thoi gian, su “r0” qua RyR2 ting
1én dan dén su tai thiét 14p ham luong SR Ca®* dén mirc thip hon, két qua 1a 1am giam

su ting két hop EC va gop phan vio sy co tAm thu suy giam.

Thém vao d6, mdt quan thé phu ciia RyR2 1a dic biét “hay ro” c6 thé giai
phong SR Ca* trong pha nghi cia chu ky tim, tim trrong. Viéc nay din dén sy khir
cuc mang té bao co tim duoc biét dén 13 sy sau khir cuc chdm (delayed after-

depolarization: DAD), dugc biét dén 13 gay loan nhip tim thit gy tir vong.

O bénh nhén bj dot bién CPVT & RyR2 ctia ho v ¢6 tim binh thuong vé cu
tric khac, mot hién tugng twong tu lic hoat dong. Cu thé 13, da biét 1a tap luyén va
cing thing giy giai phéng catecholamin hoat héa thu thé beta-adrenergic ¢ tim. Su
hoat hoa thu thé beta-adrenergic dan dén sy cudng phosphoryl héa PKA cua cac kénh
RyR2. Cac chiing c6 ciing dé xuit ring su cudng phosphoryl hoa PKA cia RyR2 1a do
sur hoat hda thu thé beta-adrenergic khién cho c4c kénh RyR2 bi dot bién c6 vé nhu m&

trong pha gifin cla chu ky tim, 1am ting kha ning c6 thé loan nhip.

Loan nhip tim da dwgc biét dén 13 dugc két hop véi rd Ca®* SR tam truong &
bénh nhan bi dot bién CPVT & RyR2 ctia ho va ¢6 tim binh thudng v& ciu tric khéc.
Trong céc trudng hop ndy, co ché phd bién nhét dé cam ung va duy tri ching nhip
nhanh that 1a tinh ty dong bat thuong. Mét dang ciia tinh tw dong bit thuong, da biét 1a
chiing loan nhip duogc khéi dong, dugc két hop voéi su gidi phong khac thuong SR Ca*,
viée ndy khéi ddu DAD. DAD la sy khir cuc bat thuong & té bao co tim x4y ra sau khi
tai phan cyuc di¢n thé hoat dong & tim. Co s& phan ti d6i voi sy giai phéng SR Ca®" bét
thuong din dén DAD van chua dugc giai thich rd. Tuy nhién, DAD dugc biét 13 b
phong bé bsi ryanodin, chimg to 1a RyR2 dong mdt vai trd quan trong trong bénh
sinh ciia sy giai phong Ca* khéac thuong.

Patent M§ s6 6,489,125 ban luan JTV-519 (4-[3-(4-benzylpiperidin-1-
yl)propionyl]-7-metoxy-2,3,4,5-tetrahydro-1,4-benzothiazepin monohydroclorua; ciling
dugc biét 1a k201 hoic ICP-Calstan 100), mot 1,4-benzothiazepin, 13 chét didu bién

mdi ciia kénh ion canxi RyR.
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Pon My s6 10/763,498 ban luin RyR2 1a dich dé didu tri va phong ngira bénh
suy tim va loan nhip tim, bao gdm rung nhi va loan nhip tim gay dot tir tim do luyén
tap (SCD). Céc kénh RyR2 c6 7 ddt bién CPVT khéac nhau (ching han S2246L,
R24748S, N4104K, R4497C, P2328S, Q4201R, V4653F) dugc phat hién 1a c6 cac
khuyét tat chirc ning din dén kénh tré nén rod (nghia 1a rd canxi) khi bi kich thich trong
khi luyén tap. Co ché ciia VT & CPVT dé dugc chimg minh 13 gidng nhu co ché cia
VT & bénh suy tim.

ba théy réng loan nhip tim do luyén tép va dot tr (& bénh nhan bi CPVT) do ai
luc cia FKBP12.6 (calstabin2) d6i voi RyR2 giam. Thém vao d6, da dugc chimg minh
ring viéc luyén tap hoat héa RyR2 1a két qua cta su phosphoryl héa béi protein kinaza
(PKA) phu thudc adenosin 3°,5’-monophosphat (cAMP). Céc kénh RyR2 dot bién, c6
chirc ning binh thuong & mang hai 16p lipit phing dudi didu kién co ban, 13 nhay vé6i
si hoat hoa boi su phosphoryl héa PKA hon —thé hién hoat tinh ting 1én (kha ning
mo) va trang thai mé kéo dai, so véi cac kénh kiéu dai. Thém vao d6, cac kénh RyR2
dot bién boi phosphoryl héa bai PKA 1a khang vé6i sy e ché bai Mg*, mot chit e
ché sinh 1y cua kénh, va thé hién su gin két v6i FKBP12.6 giam (aka calstabin2, chét
nay 1am 6n dinh kénh & trang thai déng kin). Céc phat hién ndy chi ra rang, trong khi
tap luyén, khi RyR2 dugc phosphoryl héa boi PKA, cic kénh CPVT dot bién c6 vé
nhu m& hon & pha gidn cia chu ky tim (tdm troong), lam ting kha ning loan nhip tim

dwoc giy ra boi sy ro SR Ca®.

Thém vao d6, don My s6 09/288,606 ban luan mot phwong phap dé diéu hoa sy
co tim cuia d6i twgng bang cach cho sir dung hop chit didu hoa sy phosphoryl héa thu
thé RyR2 boi PKA va cu thé 1a lam giam su phosphoryl héa PKA. Pon M§ s
10/608,723 ciing ban ludn mot phuong phap diéu tri va phong ngira nhip nhanh tdm
nhi va loan nhip tim do luyén tip va cing thing bing cach sir dung chit e ché su
phosphoryl héa RyR2 b&i PKA.

Ban chét k§ thuit ciia sang ché

Tir céc van dé duge dé cdp & trén, van con nhu cau tim ra mot chit mdi c6 hiéu
quéa de dicu tri hodc phong nglra roi loan va bénh c6 lién quan deén thy thé RyR ma
dicéu hoa churc ning kénh canxi & t€ bao, bao gom roi loan va bénh co xwong va dic

biét 12 r6i loan va bénh tim. Cu thé hon 13, vin con nhu cau tim ra mot hop chat méi co
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thé dugc sir dung dé diéu tri rbi loan c6 lién quan dén RyR bang cach, vi du, stra chita
su ro kénh RyR, va ting cudng su gin két ciia protein FKBP (calstabinl va calstabin2)
v6i RyR phosphoryl héa béi PKA, va véi RyR dot bién ma theo cach khac c6 4i luc
giam véi, hoic khong gin két véi FKBP12 va FKBP12.6. Cac phuong 4n ciia sang ché

giai quyet mot sO hodc tat ca cac nhu ciu nay.

Do d6, sang ché dé xuit hop chét c6 thé dugc phén loai 1a 1,4-benzothiazepin

va doi khi & day dugce goi 1a “RyCals.”

Séang ché ciing dé xuit hop chét c6 cong thuc I:

R R3

trong do,
n=0, 1, hoic 2;
q=0, 1,2, 3, hoic 4,

mdi R doc 1ap dugc chon tir nhém gdm cé H, halogen, -OH, -NH,, -NO,, -CN, -
CF3, -OCF;, -N;, -SO3H, -S(=O)alkyl, -S(=O)alkyl, -OS(=0),CF;, axyl, -O-axyl,
alkyl, alkoxyl, alkylamino, alkylarylamino, alkylthio, xycloalkyl, alkylaryl, aryl,
heteroaryl, heteroxyclyl, heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)aryl, (hetero-
Jarylthio, va (hetero-)arylamino; trong d6 mdi axyl, -O-axyl, alkyl, alkoxyl,
alkylamino, alkylarylamino, alkylthio, xycloalkyl, alkylaryl, aryl, heteroaryl,
heteroxyclyl, heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va

(hetero-)arylamino c6 thé tiy y duoc thé;

R; duoc chon tir nhom gém c6 H, oxo, alkyl, alkenyl, aryl, alkylaryl,
xycloalkyl, heteroaryl, va heteroxyclyl; trong d6 mdi alkyl, alkenyl, aryl, alkylaryl,
xycloalkyl, heteroaryl, va heteroxyclyl c6 thé tily y duoc thé;
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R, dugc chon tir nhém gdm c6 H, —C(=0)Rs, —C(=S)R¢, -SO,R;, —P(=0)R¢R, -
(CHy)m-Ryo, alkyl, aryl, alkylaryl, heteroaryl, xycloalkyl, xycloalkylalkyl, .va
heteroxyclyl; trong d6 mdi alkyl, aryl, alkylaryl, heteroaryl, xycloalkyl,
xycloalkylalkyl, va heteroxyclyl c6 thé tuy y duoc thé;

R; duogc chon tir nhém gé‘)m co H, -CO,Y, -C(=O)NHY, axyl, -O-axyl, alkyl,
alkenyl, aryl, alkylaryl, xycloalkyl, heteroaryl, va heteroxyclyl; trong d6 mdi axyl,
alkyl, alkenyl, aryl, alkylaryl, xycloalkyl, heteroaryl, va heteroxyclyl c6 thé tiy y dugc
thé; va trong d6 Y duoc chon tir nhém gdm c6 H, alkyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl, va trong d6 mdi alkyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl c6 thé ty y duoc thé;

R4 dugc chon tir nhém gdm c6 H, alkyl, alkenyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl; trong d6 mdi alkyl, alkenyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl c6 thé tily y duoc thé;

Rs dugc chon tir nhém gé)m c0 —NRj5R 6, -(CH,)NR;sR 6, -NHNR;5Ry6, -
NHOH, -ORjs, -C(=0O)NHNR;sR;5, -CO;R;5, -C(=O)NR;5R6, -CH,X, axyl, alkyl,
alkenyl, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi axyl, alkyl, alkenyl, aryl, alkylaryl, xycloalkyl,
xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé tiy y duoc thé,
vatrong d6 q =1, 2, 3, 4, 5, hoic 6;

R¢ dugc chon tir nhém gébm c6 —OR;s, -NHNR;sR;6, -NHOH, -NR;sR;¢, -
CH,X, axyl, alkenyl, alkyl, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkyl, aryl, alkylaryl,
xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé tiy y

duge thé;

R; dugc chon tir nhém gdm c6 —OR;s, -NR;sRys, -NHNR;5R6, -NHOH, -
CH,X, alkyl, alkenyl, alkynyl, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mbi alkyl, alkenyl, alkynyl, aryl,
alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl
c6 thé tiry y duoc thé;

Rg va Ry doc 1ap duge chon tir nhom gdm c6 OH, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
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heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl,
alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl
c6 thé tuy y dugce thé;

Ry dlIQ’C ch(_)n tr nhém gf‘)m co -NR15R16, OH, —SO,R 3, -NHSOzRU,
C(=O)(R12), NHC=0(R3), -OC=0O(R;3), va -P(=O)R 3R 14;

Ri1, Ry, Ryz, va Ryy doc 1ap duogce chon tir nhom gE‘)m c¢6 H, OH, NH,, -NHNH,,
-NHOH, axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, alkylaryl, xycloalkyl,
xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl,
alkenyl, alkoxyl, alkyl, alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl,
heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé tuy y dugc thé;

X dwgc chon tir nhém gdm c6 halogen, -CN, -CO,R;s, -C(=O)NR;sRy, -
NR15R16, —OR15, -SOzR7, va —P(=O)R8R9; va

R;s va Ryg ddc 1ap dugce chon tir nhém gém co H, axyl, alkenyl, alkoxyl, OH,
NH,, alkyl, alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
heteroxyclylalkyl c6 thé tily ¥ dwoc thé; va tily ¥ 1a Rys va Ry cing voi nguyén t¢ N

ma chung g:fm vao tao thanh mdt di vong c6 thé dugc thé;
nito trong vong benzothiazepin ¢6 thé tuy y 1a nito bac bbn; va

chit ddng phan db6i anh, chit ddng phan khong dbi quang, tautome, mudi dugc
dung, hydrat, solvat, phtrc chit va tién dugc chét cua chung;

voi diéu kién 1a khi q =0 van =0, thi R, khong 1a H, Et, -C(=O)NH,,
(=O)NHPh, -C(=S)NH-nButyl, -C(=O)NHC(=O)CH,Cl, -C(=O)H, -C(=O)Me, -
C(=0)Et, -C(=0)CH=CH,, -S(=0),Me, hoic -S(=0),Et;

hon nita v6i didu kién 1a khi ¢ =0 va n = 1 hoic 2, thi R, khong 13 -C(=0)Me, -
C(=O)Et, -S(=0),Me, hoic -S(=0),Et;

hon nita voi didu kién 1a khi q=1, va R=Me, Cl, hodc F tai vi tri 6 cia vong
benzothiazepen, thi R, khong 1a H, Me, -C(=O)H, -C(=0)Me, -C(=0)Et, -C(=O)Ph, -
S(=0),Me, hoidc -S(=0),Et; va

-10-



21658

hon nita vé&i diéu kién 1 khi q=1,n=0,vaR1a OCT;, OH, C,-C; alkoxyl tai
vi tri 7 cua vOng benzothiazepen, thi R, khong la H, -C(=O)CH=CH,, hoic

’““h&%

Theo mdt phuong 4n, sang ché dé xudt hop chit c6 cong thirc I, nhu md ta &
day, v6i didu kién 1a hop chét nay khong phai 13 S24 hodic S68.
Theo mdt phuong 4n, sang ché d& xuét hop chit c6 cong thirc I-a:

R2

X ¢

(O)n (I-a)
trong do:
n=0, 1, hodc 2;
q=0, 1,2, 3, hodc 4;

mdi R ddc 14p dugc chon tir nhém gdm c¢6 H, halogen, -OH, -NH,, -NO,, -CN, -
CF3;, -OCF3, -Ns3, -SOsH, -S(=O)alkyl, -S(=O)alkyl, -OS(=0),CF;, axyl, alkyl,
alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; trong d6 mdi
axyl, alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-
)arylamino c6 thé dugc thé hodc khong dugce thé;

R, dugc chon tir nhom gém co H, —-C=0(R5), —-C=S(R¢), -SO,R7, —P(=O)R8R9, -
(CHy)m-R10, alkyl, aryl, heteroaryl, xycloalkyl, xycloalkylalkyl, va heteroxyclyl; trong
d6 mdi alkyl, aryl, heteroaryl, xycloalkyl, xycloalkylalkyl, va heteroxyclyl c6 thé dugc
thé hodc khong duogc thé;

Rs dugc chon tir nhém gdm c6 —NR;sRye, -NHNR;sR;6, -NHOH, —OR;s, -
C(=O)NHNR;5R 6, -COsR;5, -C(=O)NR;5R;6, -CHoX, axyl, alkyl, alkenyl, alkynyl,
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aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi
axyl, alkyl, alkenyl, alkynyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé dugc thé hoic khong dugc thé;

Rs duge chon tir nhém gdm c¢6 —OR;s, -NHNR;sR;s, -NHOH, -NR;sRy, -
CH,X, axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, - va
heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hosic khong dugc thé;

R; dugc chon tr nhém g@)m c6 H, —OR;s, -NR5R 6, -NHNR5R 4, -NHOH,
alkyl, akenyl, alkynyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi alkyl, akenyl, alkynyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé duoc thé hoic khong duge
thé;

Rg va Ry ddc 1ap dugce chon tir nhom gém c6 -OH, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong
d6 mbi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc khong duoc thé;

R]O dll'(_)'C Ch(_)Il tr nhom gé)m co -NR15R16, OH, —SOzRu, -NHSOlel, -
C(=O)R1z, -NH(C=0)R,, -O(C=0)Ryy, va ~P(=0)R 3R 14;

m=0, 1, 2, 3, hoic 4;

Ri1, Ryg, Ry3, va Ryy ddc 18p duge chon tir nhém gdm cé H, OH, NH,, -NHNH,,
-NHOH, axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé
duoc thé hoic khong dugc thé;

X dugc chon tir nhém gdm c6 halogen, -CN, -CO,R;s, -C(=O)NR;sRy¢, -
NR;5R16, —“ORys5, -SO;R 7, va —P(=0)RgRy; va

R;s va Ry doc 1dp dugc chon tir nhoém gém c6 H, axyl, alkenyl, alkoxyl, OH,
NH,, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc
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khong duoc the; va tiy y Rys va Ry cung v6i nguyén t&& N ma chiang gin vao c6 thé

tao thanh dj vong c6 thé duge thé hodc khong dugc thé;
nito trong vong benzothiazepin c6 thé tiy y 14 nito bac bdn; va

cht ddng phan dbi anh, chét ddng phan khong dbi quang, tautome, mudi dugc

dung, hydrat, solvat, phirc chét, va tién duoc chét cia ching;

v6i didu kién 1a khi q =0 van =0, thi R, khong 1a H, Et, -C(=0)NH,,
(=O)NHPh, -C(=S)NH-nButyl, -C(=O)NHC(=O)CH,Cl, -C(=0)H, -C(=O)Me, -
C(=O)Et, -C(=O)CH=CH,, -S(=0),Me, hoic -S(=0),Et;

hon nita véi diéu kién la khi q = 0 va n =1 hodc 2, thi R, khong 1a -C(=0)Me, -
C(=O)Et, -S(=0),Me, hoac -S(=0),Et;

hon nita v&i diu kién 1 khi q=1,vaR 1a Me, Cl, hodc F tai vi tri 6 ctia vong
benzothiazepen, thi R, khong 1a H, Me, -C(=O)H, -C(=0)Me, -C(=O)Et, -C(=O)Ph, -
S(=0),Me, hodc -S(=0),Et; va

hon nira v6i diu kién 13 khi q=1,n=0, va R 1a OCT;, OH, C;-C; alkoxyl tai
vi tri 7 cua vong benzothiazepen, thi R, khc‘)ng la H, -C(=0)CH=CH,, hoic

"“J““Cv

Theo céc phuong 4n nhit dinh, sang ché d& xuét hop chét ¢ cong thirc I-a,
trong d6 mdi R doc lap dugc chon tir nhém gbm c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C,-C,alkyl, -S-C;-Cjalkyl, -
OS(=0),CF;3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2. |

Theo céc phuong 4n khac, sang ché dé xuit hop chit c6 codng thtre I-a, trong do
R, dugce chon tir nhom gém c6 —C=0(Rs), —C=S(R¢), -SO,R;, -P(=0)RgRy, va -
(CHa)mRio-

Theo phuong 4n khéc nita, sang ché d& xuét hop chét c6 cong thirc I-b:
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J

(On (I-b)

trong d6 R’ va R” @dc 14p dugc chon tir nhém g6m c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCFj3, -N3, -SO;3H, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong do6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoic khong dugce thé;

R, va n 1a nhu duge xé4c dinh trong hgp chit c6 cong thirc I-a & trén;
va chat déng phan dbi anh, chét dong phéan khong dbi quang, tautome, mudi
dugc dung, hydrat, solvat, phirc chit va tién dugc chét cua chuing.

Theo cac phuong 4n nhét dinh, sing ché d& xult hop chit co cong thic I-b,
trong d6 R’ va R” ddc 1ap dwoc chon tir nhom gém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -S(=0),C-Cjalkyl, -S(=0)C;-Cqalkyl, -S-C;-Cjalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mot sb treong hop, R’ 1a H hodic OMe, va R” 1a H.

Theo céc phuong 4n khéc, sang ché dé xuit hop chét c6 cdng thue I-b, trong do
R, duoc chon tir nhém gi“)m c6 —C=0O(Rs), -C=S(R¢), -SO,R;, —-P(=O)RgRy, va -
(CHz)m-Ryo.

Theo phuong 4n khac nita, sang ché d& xuét hop chét c6 cong thirc I-c:
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(O)n (I-c)

trong d6 mdi R, Ry, q, v n 1a nhur dwgc xéc dinh trong hop chét c6 cong thirc I-
a & trén; va chit ddng phan dbi anh, chit ddng phéan khong dbi quang, tautome, mubi

dugc dung, hydrat, solvat, phirc chit va tién dugc chit ctia chung.

Theo céc phuong an nhét dinh, sang ché @& xuét hop chit co cong thuc I-c,
trong d6 mdi R doc 1ap duogc chon tir nhom gﬁ“)m c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C,-C,alkyl, -S-C;-Cjalkyl, -
OS(=0),CF;3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.

Theo cac phuong 4n khéc, sang ché d& xuét hop chét co cong thure I-c, trong d6
R; duogc chon tir nhom gém c6 -OH, -NR;sRy6, alkyl, alkenyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl, akenyl, afyl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc
khong duoc thé.

Theo phuong 4n khéc, sang ché dé xuit hop chét c6 cong thic I-d:
A
/N

R' N o

I

O (I-d)

trong d6 R’ va R” ddc 1ap dugce chon tir nhom gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SO;H, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
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alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong 6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé duoc thé hodc khong dugce thé;

R7 va n 1a nhu duge xéc dinh trong hop chét c6 cong thirc I-a & trén; va chét
dong phan dbi anh, chit dong phan khong dbi quang, tautome, mudi dugc dung,

hydrat, solvat, phtrc chat va tién dugc chét cia chung.

Theo céc phuong 4n nhit dinh, sang ché d& xuét hop chit c6 cong thire I-d,
trong d6 R’ va R” ddc 1ap dugce chon tir nhém gém co H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3;, -OCF3, -N3, -S(=0),C;-Cgalkyl, -S(=0)C,;-C,alkyl, -S-C;-C,alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mot s6 truong hop, R’ 14 H hodc OMe, va R” 1a H.

Theo cac phuong an khéc, sang ché d& xuét hop chit c6 cong thirc I-d, trong d6
R; dugc chon tir nhom g&‘)m c6 -OH, -NR;sRy6, alkyl, alkenyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl, akenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc
khong dugc thé. |

Theo mot phwong 4n, sang ché d& xuét hop chét co cong thirc I-e:

«R) T

=

/
(On (I-e)
trong d6 mdi R, Rs, q va n 1a nhu duge x4c dinh trong hop chit c6 cong thirc [-a
& trén; va chit ddng phan d6i anh, chét déng phin khong ddi quang, tautome, mudi

dugc dung, hydrat, solvat, phirc chit va tién dugc chét cia ching.

Theo céc phuong 4n nhat dinh, sang ché dé xuit hop chit c6 cong thuc I-e,
trong d6 mdi R doc 1ap dugce chon tir nhém gém c6 H, halogen, -OH, OMe, -NH,, -
NOz, -CN, -CF3, -OCF3, -N3, -S(=O)2C1-C4alky1, -S(=O)C1-C4a1kyl, -S-Cl-C4alkyl, -
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OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hoac 2.

Theo céc phurong 4n khéc, sang ché dé xuit hop chét c6 cong thirc I-e, trong d6
R;5 dugc chon tir nhém g6m cd —NR5R 4, -NHOH, —OR;;5, -CH,X, alkyl, alkenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl,
alkyl, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6
thé duoc thé hodc khong dugc thé.

Theo mot sd phuong 4n, sang ché d& xuit hop chit c6 cong thirc I-e, trong do
R;s 1a alkyl dugc thé b%mg it nhAt mot nhém danh ddu, nhu 13 nhém danh diu huynh
quang, phét quang sinh hoc, phéat quang héa hoc, do mau va hoat tinh phéng xa. Nhém
danh diu huynh quang cé thé dugc chon tir bodipy, dansyl, fluoresxein, rhodamin, dé
Texas, thuéc nhudm xyanin, pyren, cumarin, Cascade BlueTM, Pacific Blue, Marina
Blue, Oregon Green, 4',6-Diamidino-2-phenylindol (DAPI), thubc nhudm indopyra,

vang luxifer, propidi iodua, porphyrin, arginin, va cc bién thé va din xuét ctia ching.

Theo phuong 4n khac, sang ché dé xuét hop chét c6 cong thirc I-f:

/

(O)n (1-9H)

trong d6 R’ va R” ddc 1ap dugce chon tir nhém g@)m c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SOsH, -S(=O),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoiic khong duoc thé;

R;5 va n 1a nhu dugc xac dinh trong hop chét c6 cong thirc I-a & trén;
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va chit dong phan dbi anh, chit ddng phan khong ddi quang, tautome, mubi

dugc dung, hydrat, solvat, phirc chét va tién dugc chét cua ching.

Theo cic phuong 4n nhét dinh, sang ché d& xuit hop chét c6 cong thuc I-f,
trong d6 R’ va R” doc 14p dugc chon tir nhom gém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCFj3, -N3, -8(=0),C;-Cjalkyl, -S(=0)C,-Cyalkyl, -S-C;-Cqalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hogc 3. Trong mot sb truong hop, R’ 18 H hodc OMe, va R” 1a H.

Theo c4c phuong 4n khic, sing ché d& xuit hop chét co cong thuce I-f, trong d6
Rs duoc chon tir nhém gém ¢0 -NR5R 6, -NHOH, —OR;s, -CH,X, alkyl, alkenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl,
alkyl, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6
thé duoc thé hoic khong dugc thé.

Theo phuong 4n khéc nita, sang ché déxuét hop chét c6 cong thc I-g:

NR1sR 16
\ N
|
q(R)— |

=

/
(O (I-g)
trong 6 W 1a S hodic O; mdi R, R;s, Rys, ¢, va n 1a nhu duge x4c dinh trong hop
chit c6 cong thirc I-a & trén; va chét ddng phan dbi anh, chét dong phan khong dbi
quang, tautome, mubi dugc dung, hydrat, solvat, phirc chit va tién duoc chét cua

chung.

Theo céc phuong 4n nhit dinh, sang ché d& xuét hop chét ¢6 cong thic I-g,
trong d6 mdi R doc 1ap dugc chon tir nhém gdém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCFj3, -N3, -5(=0),C;-Cjalkyl, -S(=0)C;-C,alkyl, -S-C;-Cjalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.
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Theo céc phuong 4n khéc, sang ché dé xuét hop chét co cong thure I-g, trong d6
Ris5 va Ry doc 1dp duoc chon tir nhém gém c6 H, OH, NH,, alkyl, alkylamino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé
dugc thé; va tiy ¥ 1a Rys va Ry cing voi nguyén tir N ma ching gin vao c6 thé tao

thanh di vong c6 thé dugc thé.

Theo mdt sé phuong 4n, sang ché d& xuit hop chit c6 cong thirc I-g, trong d6
W 1a O hoéc S.

Theo phuong 4n khac nita, sang ché d& xuét hop chit c6 cong thire I-h:

NR1sR16

(O)n (I-h)
trong d6 W 1a S hodc O;

trong d6 R’ va R” ddc 14p dugc chon tir nhém gém co H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SOsH, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hodc khong dugce thé;

Ris, Ry va n 1a nhu duge x4c dinh trong hop chét c6 cong thic I-a & trén;

va chit dong phan d6i anh, chit ddng phéan khong dbi quang, tautome, mudi
duoc dyung, hydrat, solvat, phirc chit va tién dugc chét ctia chung.

Theo céc phuong 4n nhét dinh, sang ché d& xuét hop chét c6 cong thirc I-h,
trong d6 R’ va R” ddc 1dp duoc chon tir nhoém gém c6 H, halogen, -OH, OMe, -NH,, -
NOz, -CN, -CF3, -OCF3, -N3, -S(=O)2C1-C4alkyl, -S(=O)C1-C4alkyl, -S—CI-C4alkyl, -
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OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mét sb truong hop, R’ 1a H hoac OMe, va R” 1a H.

Theo cac phuong 4n khac, séng ché dé xuit hop chit c6 cong thirc I-h, trong dé
Ry5s va Ry doc 1ap dugc chon tir nhom gém c6 H, OH, NH,, alkyl, alkylamino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé
duoc thé; va tuy y 1a Rys va Ry cung v6i nguyén tr N ma ching gén vao c6 thé tao

thanh di vong c6 thé dugc thé.

Theo mot sd phwong 4n, sang ché d& xuét hop chat c6 cong thire I-g, trong d6
W 13 O hoic S. '

Theo phwong 4n khéc, sang ché dé xuit hop chit c6 cong thic I-i:

17

/
O (I-0)
trong d6 R;; dugc chon tir nhém gdém c6 —NR;sR;6, -NHNR;sR ¢, -NHOH, —
ORys, -CHX, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi alkenyl, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hoic khong dugce thé;

mdi R, q, va n 1a nhu duge x4c dinh trong hop chét c6 cong thire I-a & trén; va
chit ddng phan dbi anh, chit ddng phan khong dbi quang, tautome, mudi dugc dung,

hydrat, solvat, phirc chét va tién dugc chit cua chung.

Theo cac phuong an nhit dinh, sang ché d& xuit hop chét ¢6 cong thire I-,
trong 6 mdi R doc 1ap dugc chon tir nhém gém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C,-Cqalkyl, -S-C;-Cyalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.
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Theo céc phwong 4n khac, sang ché dé xuét hop chit co cong thuc I-i, trong d6
Rj7 1a -NR;5R;6, va “ORys. Theo cac phuong 4n nhét dinh khac, R;;7 14 -OH, -OMe, -
NEt, -NHEt, -NHPh, -NH,, hodc -NHCH,pyridyl.

Theo mot phuong 4n, séng ché d& xuét hop chét c6 cong thirc Ij:

Ri7

/

(O)n I

trong d6 R’ va R” dgc 1dp dugc chon tir nhom gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -SO3H, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong" dé
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé duge thé hoic khong dugce thé;

R;7 dugc chon tir nhém gdm c¢6 —NR;sR;, -NHNR;sR;6, -NHOH, —OR;s, -
CH,X, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl;
trong d6 mdi alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé dugc thé hoic khong duogc thé;

n la nhu dugc xac dinh trong hop chét c6 cong thirc I-a; va
chét ddng phéan dbi anh, chét ddng phéan khong dbi quang, tautome, mudi dugc
dung, hydrat, solvat, phirc chit va tién dugc chit cua ching. |

Theo céc phuong 4n nhét dinh, sing ché d& xuit hop chét c6 cong thirc I,
trong d6 R’ va R” ddc¢ 1ap dugc chon tir nhom gém co H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C,-Cqalkyl, -S-C;-C,alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mdt s6 trudng hop, R’ 1a H hodc OMe, va R” 1a H.
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Theo cac phuwong an khéc, sang ché dé xuit hop chét c6 cong thirc I-j, trong dé
R;7 1a -NR5R 6 hodc —OR 5. Theo céc phuong én nhét dinh khac, Ry, las -OH, -OMe,
-NEt, -NHEt, -NHPh, -NH,, hodc -NHCH,pyridyl.

Theo phuong 4n khac, sang ché dé xuit hop chét c6 cong thire I-k:

/CHZ)pR18
N

|
(O)n (I-k)

trong d6 R’ va R” ddc 1ap dugc chon tir nhém g6m co H, halogen, -OH, -NH,, -
NO,, -CN, -CF3;, -OCFj3, -N3, -SOsH, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong dé
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio ¢6 thé dugc thé hoic khong duoc thé;

ng dU(_)'C ChQIl tr nhom gém co —NR15R16, -C(=O)NR15R16, -(C=O)OR15, —
ORys, alkyl, aryl, xycloalkyl, heteroxyclyl, va it nhit mot nhém danh dau; trong do
mdi alkyl, aryl, xycloalkyl, va heteroxyclyl ¢6 thé dugc thé hodc khong dugc thé;

trongdop=1,2,3,4,5,6,7, 89, hodc 10;

van=0, 1, hodc 2;

va chit ddng phan dbi anh, chit dong phan khéng dbi quang, tautome, mudi
dugc dung, hydrat, solvat, phirc chit va tién duoc chit cia chung.

Theo cac phuong 4n nhét dinh, sing ché dé xult hop chét c6 cong thuc Ik,
trong d6 R’ va R” dgc 1ap dugc chon tir nhom gém c6 H, halogen, -OH, OMe, -NH,, -
NOz, -CN, -CF3, -OCF3, -N3, -S(=O)2C1-C4alkyl, -S(=O)C1-C4alkyl, -S-CI-C4alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong m{t sb truong hgp, R’ 128 H hodc OMe, va R” 1a H.

Theo cac phwong an khéc, sang ché d& xuét hop chét c6 cong thirc I-k, trong do

Rys duwoc chon tir nhém gém c¢6 -NR;sR;6, -(C=0)OR;s, —OR;s, alkyl, aryl, va it nhét
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mdt nhém dénh déu; va trong d6 mdi alkyl va aryl c6 thé dugc thé hoic khong duogc
thé. Trong mot sb trudng hop, m = 1, va R;g1a Ph, C(=0)OMe, C(=0)OH, aminoalkyl,
NH,, NHOH, hodc NHCbz. Trong cic trudong hop khac, m = 0, va Rygla C-C, alkyl,
nhu 1a Me, Et, propyl, va butyl. Trong mdt sb truong hop khac nita, m = 2, va Ryg 1a
pyrolidin, piperidin, piperazin, hodc morpholin. Theo mét sd phuong an, m = 3, 4, 5,
5, 7, hodc 8, va R;g 13 nhom danh diu huynh quang dugc chon tir bodipy, dansyl,
fluoresxein, rhodamin, dé Texas, thubc nhudm xyanin, pyren, cumarin, Cascade
Blue™, Pacific Blue, Marina Blue, Oregon Green, 4',6-Diamidino-2-phenylindol
(DAPI), thuéc nhudém indopyra, vang luxifer, propidi iodua, porphyrin, arginin, va

bién thé va din xuét cta ching.

Theo phuong an khéc nita, séng ché dé xuit hop chét c6 cong thic I-1:

Y

/

(Ohn -1

trong d6 R’ va R” ddc 14p dugc chon tir nhom g6m co H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SO;3H, -S(=0),alkyl, -S(=O)alkyl, -OS(=0),CF;, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoidc khong dugc thé;

R¢ va n 1a nhu duoc x4c dinh trong hop chét c6 cong thirc I-a;

va chit ddng phan d6i anh, chit ddng phan khong dbi quang, tautome, mudi
duge dung, hydrat, solvat, phirc chit va tién dugc chit cia ching.

Theo cdc phuong 4n nhit dinh, sang ché d& xult hop chit c6 cong thure I-1,
trong d6 R’ va R” ddc 1ap duoc chon tir nhom g@)m c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -8(=0),C;-Cjalkyl, -S(=0)C;-Cyalkyl, -S-C;-Cjalkyl, -
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OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 ho#c 3. Trong mdt sb truong hgp, R’ 13 H hoac OMe, va R” 1a H.

Theo céc phuong 4n khac, sang ché dé xuét hop chét c6 codng thure I-1, trong do6
R4 dugc chon tir nhém gdm c6 -NR;sR;6, -NHNR5R 6, -ORs, -NHOH, -CH,X, axyl,
alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl;
trong d6 mdi axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé dugc thé hodc khéong dugc thé. Trong mot sb truong hop, Rg
1a -NR;sR ¢ nhu 1a -NHPh, pyrolidin, piperidin, piperazin, morpholin, va cdc nhém
tuong tu. Trong mot sb truong hop khéc, R¢ 1 alkoxyl, nhu 1a —O-tBu.

Theo phwong 4n khac, séng ché dé xuit hop chit co cong thire [-m:

N

R: N Rs

/

(O)n (I-m)

trong d6 R’ va R” doc 14p duogc chon tir nhém gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -SOsH, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF;, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong dé
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoic khong duge thé;

Rg, Ry va n 12 nhu duge x4c dinh trong hop chit c6 cong thirc I-a & trén; va chét
dong phén dbi anh, chit ddng phan khong dbi quang, tautome, mudi duoc dung,

hydrat, solvat, phirc cht va tién dugc chit cua chung.

Theo cac phuong 4n nhit dinh, sang ché @& xuit hop chét c6 cong thic I-m,
trong do R’ va R” doc 14p dugc chon tir nhém gém cd H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -8(=0),C;-Caalkyl, -S(=0)C;-Cqalkyl, -S-C;-Cjalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mot s6 truong hgp, R’ 14 H hodc OMe, vaR” 1a H.
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Theo c4c phuong 4n khéc, sang ché dé xuit hop chét co cong thirc I-m, trong d6
Rg va Ry doc 14p la alkyl, aryl, -OH, alkoxyl, hodc alkylamino. Trong mot s trudong
hop, Rg 1a C;-C4 alkyl nhu 1 Me, Et, propyl va butyl; va Rg 13 aryl nhu 1 phenyl.

Theo mot phuong an, hop chét duoc chon tir nhom gém c6 S1, S2, S3, S4, S5,
S6, S7, 89, S11, S12, S13, S14, S19, S20, S22, S23, S25, S26, S36, S37, S38, S40,
S43, 544, S45, S46, S47, S48, S49, S50, S51, S52, S53, S54, S55, S56, S57, S58, S59,
S60, S61, S62, S63, S64, S66, S67, S68, S69, S70, S71, S72, S73, S74, S75, S76, S77,
S78, 879, S80, S81, S82, S83, S84, S85, S86, S87, S88, S89, S90, S91, S92, S93, S‘94,
S95, 8§96, S97, S98, S99, S100, S101, S102, S103, S104, S105, S107, S108, S109,
S110, S111, S112, S113, S114, S115, S116, S117, S118, S119, S120, S121, S122, va
S123.

Hop chét theo séng ché c6 thé ty ¥ chita mot nhém danh diu, nhu 13 nhém
danh diu huynh quang, phat quang sinh hoc, phat quang hda hoc, do mau hoiic hoat
tinh phéng xa. Nhém d4nh d4u huynh quan thich hop bao gém, nhung khong chi gioi
han &, bodipy, dansyl, fluoresxein, rhodamin, d6 Texas, thuéc nhudém Xyanin, pyren,
cumarin, Cascade BlueTM, Pacific Blue, Marina Blue, Oregon Green, 4',6-Diamidino-
2-phenylindol (DAPI), thuéc nhudm indopyra, vang luxifer, propidi iodua, porphyrin,
va bién thé va din xuét cua chiing. Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thuat nay 6 thé d& dang chon mét chit dénh du thich hop hodc nhém danh diu, va
thé lién hop nhu 12 nhém dénh d4u véi hop chét bét ky theo sang ché, khong cin thir

nghiém qué mirc.

Séang ché cling d& xuét phuong phép tdng hop hop chét co cong thuc I, I-a, I-b,
I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 va I-m, vi mudi, hydrat, solvat, phirc chat va

tién dugc chat ciia chiing.

Séang ché cling dé xuét hop chit hiru hidu dé phong ngira hoic diéu tri rbi loan
hoic bénh c6 lién quan dén thu thé RyR, nhu 13 rdi loan tim va co, trong d6 hop chit
nay c6 cong thice I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-I hodc I-m, hoidc

mudbi, hydrat, solvat, phirc chit va tién dugc chét ctia ching.

Séang ché ciing dé xuét hop chét hiru hiéu dé phong ngira hodc diéu tri sy rod thy
thé RyR2 & d6i tugng, trong d6 hop chét nay c6 cong thic I, I-a, I-b, I-c, I-d, I-e, I-f, I-

g, I-h, I-i, I-j, I-k, I-1 hodc I-m, hodc mubi, hydrat, solvat, phtrc chéit va tién dugc chét
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cua chung. Doi tuong 14, vi du hé in vitro (chang han t€ bao hodc md dugc nudi cay)

hodc hé in vivo (chéng han ddng vat hodc nguoi).

Thém vao d6, sang ché dé xuét hop chét hiru hiéu dé didu hoa su gén két cta
RyR va FKBP & dbi tugng, trong d6 hop chét ndy c6 cong thirc L, I-a, I-b, I-c, I-d, I-e,
I-f, I-g, I-h, I-i, I-j, I-k, I-1 hodc I-m, hodc mudi, hydrat, solvat, phirc chét va tién duoc
chit ctia chiing. Dbi twong 13, vi du hé in vitro (ching han t& bao hodc mé nudi c‘éy)

hodc h¢ in vivo (ching han dong vét hodc ngudi).

Sang ché ciling d& xut san phdm san xudt dé didu trj va phong ngira rdi loan va
bénh c6 lién quan dén thy thé RyR, nhu 12 rbi loan co va tim & déi tugng. San phim
san xuét gém c6 duogc phém chira mot hodc nhiéu hop chét co cong thire I, I-a, I-b, I-c,
I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 hodc I-m, hoic mubi, hydrat, solvat, phirc chét va
tién duogc chét cia chiing. San phdm san xuit dugc dong g6i cling véi chi dan cho céc

r0i loan khac nhau ma dugc pham c6 thé di€u tri va/hodc phong ngira.

Céc d4u hiéu va vu diém khac theo sang ché s& tré nén hién nhién nho phéin mb
ta chi tiét sau ddy. Tuy nhién, nén hiéu ring phin mé ta chi tiét va vi dy cu thé tréng
khi chi dén céc phuong 4n khéac nhau clia séng ché chi dugc dua ra theo cach minh
hoa, béi vi cac thay dbi va cai bién khac nhau nim trong pham vi ctia sang ché trd nén
hién nhién véi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt niy nhd phin md
ta chi tiét nay.

MBS ta vin tat cac hinh vé

Hinh 1, cdc phuong én A, B, C, va D lan lugt 13 (A) hinh 4nh thdm tach mién
dich ciia RyR2 dugc phosphoryl hoa boi PKA v6i sy ¢6 mit cia FKBP12.6 va ndng
d6 JTV-519 ting dan; (B) hinh anh thim tach mién dich cua RyR2 dugc phosphoryl
hoa bdi PKA khi c6 mit 0,5nM S36; (C) d thi ciia dong qua mang huyét twong, kénh
Ca’" kiéu L phu thudc dién 4p bi phong bé hoan toan béi nifedipin nhung khong phai
bdi S36 & t& bao co tim chuft phan 14p; va (D) dd thi cta su phu thudc dién ap cuia
dong Ca* kiéu L & cac kénh véi su c6 mit cia JTV-519 va S36.

Hinh 2, cdc phuong 4n A, B, C, va D chiing minh hiéu qua phong ngira ching
loan nhip tdm that do luyén tdp béi JTV-519 & chudt don bdi thiéu calstabin
(FKBP12.6)"". Phuong 4n A 13 dién tdim d6 (ECG) do tir xa dai dién ctia chuot
calstabin2 (FKBP12.6)"" khong didu tri (trai), chudt calstabin2 (FKBP12.6)" duoc
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diéu tri bang JTV-519 (giita), va chudt calstabin2 (FKBP12.6)” (bén phai). Phuong an
B la cac két qua ghi do tir xa ctia nhip nhanh thit da hinh kéo dai (sVT) & chudt don
boi thiéu calstabin2 (FKBP12.6)"" khong dugc didu tri (phia trén) va chudt calstabin2
(FKBP12.6)"" dugc didu tri bing JTV-519 (phia dudi), tirng chudt dugc thir nghiém
luyén tip ngay sau d6 dugc tiém 0,5mg epinephrin mdi kg thé trong. Phwong 4n C 13
0 thi cho thay sb chuét bj chét tim (bén tréi),. VT kéo dai (giita), va VT khong kéo dai
(bén phéi) & cac nhém chudt thir nghiém dugce thir nghiém luyén tap va tiém 0,5mg/kg
epinephrin. Phuong an D thé hién d6 thi so sanh su phu thudc lidu cua cac tac dung
duge 1y cia JTV-519 va S36 vé dot tir tim (bén trai), VT kéo dai (gitta), va VT khong
kéo dai (bén phai).

Hinh 3 13 db thi cho thdy su thu ngén phan doan (fractional shortening-FS) cua
tAm thit trai dugc danh gia bing siéu 4m tim kidu M 2 tudn sau khi nhdi mau co tim &

chudt duge diéu tri béng gia duogc.

Hinh 4 13 d0 thi cho thdy ty 1& trong lwong tim voi trong luong co thé
(HW/BW) va su xac dinh s§ lwong vong ap h_rc-thé tich (dP/dt) mot tudn sau khi nhdi
mau co tim cia chudt duge didu tri béng gia dugc va S36. Diéu tri b%lng S36 cho théy
sw giam c6 loi ty 16 HW/BW va toc d9 phat trién ap luc ting & chudt didu tri bang S36

so vé&i chudt di€u tri bang gia duogc.

Hinh 5 13 dd thi tém tit cac gia tri ECso ctia JTV-519 va mot loat hop chét
Rycal cho thiy mot s& hop chét c6 hoat tinh sinh hoc cao hon nhu chig t6 boi gia tri
ECs, thip hon déng ké so voi JTV-519.

Hinh 6, cdc phwong 4n A, B, va C lan luot 13, (A) cac vét dong mot kénh cua
RyR2-P2328S va RyR2-WT; (B) cac vét dong dién mot kénh cia RyR2-P2328S va
RyR2-P23288S; va (C) phén tich thdm tach fnién dich cuda viéc gén calstabin-2 cua
RyR2-P2328S.

Hinh 7, cac phuong 4n A va B 14n luot 13 (A) hinh 4anh thdm tich mién dich cta
RyR2 dugc giy két tia mién dich biang khang thé khang RyR2, va hinh 4nh thim tach
mién dich ctia su phosphoryl héa RyR2 PKA tai Ser-2809 va calstabin2; va (B) db thi
cot dinh lugng lugng twong dbi cia RyR2 dugc phosphoryl héa béi PKA tai Ser-2808
(twong g v6i Ser-2809 ngudi) gin két voi RyR2 & chudt kiéu dai (déi ching) va
chudt thiéu calstabin2 (FKBP12.6™).
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Hinh 8, cdc phuong 4n A, B, va C 1an luot 14 @5 thi cdt cta (A) siéu Am tim kiéu
M in vivo x4c dinh s§ lugng so sanh phan suét téng mau (ejection fraction-EF) trudc
va sau khi phau thuét gia v&r hodc thét vinh V_ién dong mach vanh di xudng phia truéc
bén trai (left anterior descending-LAD) & chudt kiéu dai va chudt gin gen RyR2-
S2808A; (B) x4c dinh s lugng vong ap lwc-thé tich in vivo cta sy thay ddi ap suét tdi
da theo thoi gian (dP/dt) & chudt kiéu dai va chudt gin gen RyR2-S2808A sau khi
phiu thut gid v& hodc thit vinh vién dong mach vanh di xubng phia true bén trai
(LAD); va (C) danh gia dién tim dd kidu M xac dinh s lugng cta dwong kinh tam thu
cudi (end-systolic diameter: ESD) & chudt kiéu dai va chudt gén gen RyR2-S2808A
sau khi phiu thuét gia v& hodc thét vinh vién dong mach vanh di xudng phia trudc bén

tréi (LAD).

Hinh 9, cac phuong 4n A, B, C, va D chimg minh tic dung cia JTV-519 d6i voi
4i luc clia calstabin2 v6i RyR2 & chudt don bdi thidu calstabin2 (FKBP12.6)"" sau
luyén tip. Phuong 4n A 13 hinh anh thdm tach mién dich céc lugng tuong duong cia
RyR2 dugc lam két tia mién dich bang khang thé khang RyR2 (phia trén). Phuong 4n
B la db thi cot thé hién muc phosphoryl héa RyR2 bdi PKA tai Ser-2809 va luong
calstabin2 gin két véi RyR2 tir chudt dbi chirmg va chudt sau khi luyén tap tiép theo la
tiém ngay 0,5mg/kg epinephrin. Phuwong 4n C 13 cdc vét mot kénh cia cac kénh RyR2
dugc tach ra tir tim ctia chudt don bdi thiéu calstabin2™™ va chudt thiéu calstabin2™~
ngay sau khi thir nghiém luyén tap va tiém 0,5mg epinephrin cho mdi kg trong lwong
co thé, ca khong dugc didu tri (phia trén) va sau khi didu tri (& gitra va phia dudi) bﬁng
JTV-519. Kha ndng mé trung binh (Po), thoi gian m& (To) va thoi gian déng trung
binh (T¢) 1& nhu dugc chi ra; va trang thai déng duge ky hiéu béi ‘c’. Puong chdm chi
mtrc duéi dd din ddi v6i cac qua trinh mé RyR2 mot phin. Phwong 4n D 1a dd thi cot
tém tit cic kha ning mé trung binh cta céc kénh RyR2 don tir chudt don bbi thiéu
calstabin2™~ va thiéu calstabin2™" sau khi luyén tép c6 diéu tri hodc khong didu tri
bang JTV-519. “*” chi mirc ¢6 y nghia P < 0,05. Cac sb trén cot chi sé kénh don do
duoc.

Hinh 10, c4c phuong 4n A, B, C, D, E, va F thé hién viéc qua céng kénh RyR2
binh thuong héa va calstabin2 gén két vdi cac kénh RyR2 ting 1én sau khi diéu tri
bang JTV-519. Phuong 4n A 1 hinh anh thim tach mi&n dich cia cac kénh RyR2 kidu
dai (RyR2-WT) da két tia mién dich dugc phosphoryl héa bdi PKA véi sy ¢6 mit
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hodc véng mit cia chét wrc ché peptit PKIs.,4 va dugc 0 véi calstabin2 (250nM) tai cac
ndéng d9 JTV-519 chi ra; quy trinh thdm ta’lch mién dich cho thiy lugng RyR2 (phia
trén) va lugng calstabin2 (phia duéi) c6 lién quan dén RyR2 da két tia mién dich sau
khi 1 v6i hodic khong G ciing v6i cac ndng d6 da chi dinh cua JTV-519. Phuong 4n B
13 hinh 4nh thdm tach mién dich ctia RyR2-S2809D, md phéng su phosphoryl hoa
RyR2 béi PKA chi yéu, duge phan tich trong phuong é4n A. Phuong 4n C 1a duong
cong lién két ctia calstabin2 dwoc danh déu phong xa S véi RyR2 khéng phosphoryl
héa hodc phosphoryl hoa béi PKA hodc véi RyR2-S2809D véi su ¢6 mit hoic ving
mit JTV-519, su khéc biét ghi trong tai liéu cia 4i luc gén calstabin2 voi RyR2. Cac
phuong 4n D, E, va F 14 cac vét mot kénh (bén trai) va bidu dd bién do (bén phai) cua
cac RyR2 dugc phosphoryl héa bdi PKA (cac phwong an E va F) hodc khong dugc
phosphoryl héa (phuong 4n D véi s c¢6 mit ciia chit trc ché PKA PKI,) duge 0 véi
calstabin2 (250nM) cung véi (phuong an F) hodc khong cing véi (cac phuong 4n D va
E) JTV-519 (1pM). Céc vét mdt kénh duge thé hién & 150nM [Ca®*] ma md phéng
giai doan tAm truong hodc nghi ngoi & tim; qua trinh mé kénh huéng 1én, phan t6i chi
mirc m& kénh hoan toan (4pA), va “c” chi trang thai dong ciia kénh. Biéu dd bién do

c6 bién d¢ trinh bay trén truc x va két qua trén truc y chi s6 1dn md kénh.

Hinh 11, cac phuong an A, B, C, D, E, va F chitng minh réng chirc niang kénh
RyR1 dugc lam ting 1én va lam binh thuong héa & chudt mdx dugc didu tri bing JTV-
519. Céc phuong 4n A va B 14n luot 13 vét dong mot kénh va bidu dd bién do cia
RyR1 tir co dép ctia chudt dbi chimg (kiéu dai) duéi didu kién nghi ngoi. Céc phuong
an C va D lan luot 12 vét dong mot kénh va biéu db bién do cia RyR1 tir co dép cia
chudt mdx. Phuong 4n E va F 1an luogt 13 vét dong mot kénh cua bidu dd bién d9 cia

RyR1 tlr co dép clia chudt mdx dugc diéu tri bing JTV-519.

Hinh 12, cic phuwong 4n A va B 14n luot 12 hinh 4nh thdm tich mién dich cia
RyR1, RyR1-pSer’®®, va RyR1 két hop véi calstabinl & chudt mdx va chuot kiéu dai;

2843

va db thi cot ciia cac lwong trong dbi cua RyR1-pSer™" va calstabinl & chudt mdx va

kiéu dai.

Hinh 13, c4c phuong 4n A, B, va C chimg minh ring sw rd SR Ca®* ¢6 thé phat
hién thdy & co xuong cua chudt bi suy tim. Cac phuong 4n A va B 1a hinh anh quét
dong huynh quang ciia céc tia Ca®* trong s¢i co 14n lugt tir chuot gia nhbi mau co tim
va sau nhdi méau co tim (PMI). Phuong 4n C thé hién dd thi cot tém tit bién do, thoi
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gian xuat hién, FDHM, va FWHM cua céc tia Ca?* dbi véi chudt gid nhdi mau co tim

(ky tw m) va PMI (k¥ tu dong).

Hinh 14, cac phuong 4n A va B chiing minh ring viéc diéu tri chudt kiéu dai
bang JTV-519 cai thién thoi gian mdi co dép. Phuong 4n A thé hién thoi gian méi do
luc co cimg co dang udn van t6i da dbi voi chudt kiéu dai va calstabin2” ", duoc didu tri
bing JTV-519 hoc gia dugc nhur dugc thé hién. Phuong an B 1a db thi cot tom tét thoi
gian trung binh mét méi dbi voi chudt kidu dai va chudt calstabin2™, dugc didu tri

bing JTV-519 hoic gia dugc nhu duge thé hién

Hinh 15, cac phuong 4n A va B chiing minh ring tac dung ¢6 loi cia viéc didu
tri bang JTV-519 trén chirc ning co xuong ddi véi calstabinl va khéng dbi véi
calstabin2 gdn két v6i RyR1. Phuong 4n A thé hién dd thi cft cia RyR1 dugc
phosphoryl hoa boi PKA tai Ser-2844 & chudt, twong g vGi Ser-2843 & ngudi.
Phuong 4n B 1a d6 thi ct thé hién lugng calstabinl gin két véi RyR1 tir chudt kidu dai

va calstabin2” dugc didu trj bang JTV-519 hogc gia dugc.

Hinh 16, cac phuong 4n A, B, C, va D chimg minh ring JTV-519 1am binh
thudng hoa chirc ning kénh RyR1 bit thuong hoic 1o ri in vivo. Céc phuong an A va
C 1a céc vét dong mot kénh ciia chudt kiu dai bi suy tim dugc didu tri bing gia dugc
(A) va JTV-519 (C). C4c phuong 4n B va D 1a biéu @b bién d6 ddi v6i chudt kiéu dai
~ bi suy tim duoc didu trj bang gia dwoc (B) va JTV-519 (D).

Hinh 17, c4c phuong 4n A va B ching minh ring JTV-519 lam tdng calstabin
gin két v6i RyR dugce phosphoryl héa bdi PKA. Phuong 4n A 1a hinh anh thim tich
mién dich cta calstabinl dugc a va két hop v6i RyR1 va calstabin2 dugc u va két hop
v6i RyR2 tai cac ndng d6 ting din ctia JTV-519. Phuong 4n B thé hién cac dd thi tom
tat ty 18 cta calstabinl va calstabin2 gin két véi RyR1 va RyR2 nhu d3 chi ra.

Hinh 18, cac phwong 4n A, B, C, va D, chiing minh ring su phosphoryl héa béi
PKA & Ser-2843 1am tang kha ning m& va dong hoc qua cong cia cic kénh RyR1.
Phuong 4n A thé hién c4c vét dong mot kénh va bidu dd trong img ciia RyR1 kiéu dai.
Phuong 4n B thé hién céc vét dong mét kénh va biéu do twong g ctia RyR1 kiéu dai
ma dugc phosphoryl hoa Béi PKA. Phuong 4n C thé hién cac vét dong mot kénh va
biéu dd twong tmg ctia RyR1-Ser-2843A. Phuong 4n D thé hién céc vét dong mot kénh
va biéu dd twong tmg ctia RyR1-Ser-2843D.

-30-



21658

Hinh 19, c4c phuong én A va B chimg minh ring sy cudng phosphoryl hoa boi
PKA va su thiéu hut calstabinl cia céc kénh RyR1 sau khi luyén tép kéo dai. Phuong
4n A 13 hinh anh thdm tach mién dich cua RyR1, RyR1-pSer®*, RyR1-pSer”™®, va
calstabinl dbi voi chudt dbi chting va chudt boi theo mét ché do luyén tip. Phuong an
B 14 dd thi cOt tom tit cac lwgng twong dbi cia cac hop chét da chi ra sau ché do luyén

tap.

Hinh 20, c4c phuong 4n A va B, chiing minh ring RyR1 dugc phosphoryl héa
boi PKA tang 1én sau khi trai qua thoi gian luyén tip kéo dai ting dan. Phuong 4n A
thé hién hinh anh thim tach min dich cia RyR1 va RyR1- pSer®®* sau thoi gian luyén
tap kéo dai ting dan. Phuong 4n B 12 db thi thé hién su phosphoryl héa bdi PKA RyR1

twong ddi v6i cac thoi gian luyén tap khac nhau.

Hinh 21, c4c phuong 4n A, B, va C, chiing minh ring quy trinh phosphoryl hoa
RyR1 béi PKA 1am ting méi co. Cac phuong 4n A va B 14n luot 13 vét thoi gian mét
méi va db thi cot thé hién thoi gian mét méi trung binh cia co dép chudt bi suy tim va
chu¢t ddi chiig. Phuong 4n C 14 d thi thé hién sy phosphoryl héa bdi PKA theo thoi
gian mét moi.

Hinh 22 13 vét nhuém mau trichrom va hematoxylin-eosin clia c4c 14t cit ngang
md cia chudt M. extensor digitorum longus, va chiing minh ring su thoai héa s¢i co

phtt hop véi sy téi 1ap cdu tric loan dudng sau khi luyén tép kéo dai.

Hinh 23 thé hién vét dong hERG mAu trudc khi sir dung (ddi ching) va sau khi
str dung ARM036 & ndng do 100puM. Ciing dugc thé hién 13 quy trinh xung dién ap sur
dung dé tao ra cac dong hERG.

Hinh 24 thé hién khoang thoi gian dién hinh ciia tac dung cia ARMO036 déi véi
bién d0 dong hERG. Viéc sir dung 10uM ARMO036 dugc chi ra béi cot nim ngang.

Hinh 25 13 d thi ndng do-d4p tng thé hién ty 18 phin trim tc ché dong hERG
sau khi str dung ARMO036 & cac ndng do khac nhau.

Hinh 26 1a 1a @ thi ndng do-dap Gng thé hién ty 1& phin tram wc ché dong
hERG sau khi str dung ARM036-Na & cac ndng d6 khac nhau.

Hinh 27 1a d6 thi ndng do-dap Gng thé hién ty 16 phan trim wc ché dong hERG
sau khi sir dung ARMO047 & cac nbng do khac nhau.
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Hinh 28 14 d5 thi ndng d6-dap tng thé hién ty 1& phan trim wc ché dong hERG
sau khi sir dung ARMO048 & cic ndng dd khac nhau.

Hinh 29 13 5 thi ndng d3-d4p tmg thé hién ty 18 phén trdm Gc ché dong hERG
sau khi sir dung ARMO50 & cic ndng do khac nhau.

Hinh 30 13 d6 thi ndng dd-dap ting thé hién ty 18 phén tram trc ché dong hERG
sau khi sir dung ARMO057 & cac néng d0 khac nhau.

Hinh 31 13 d4 thi ndng d9-dap ting thé hién ty 18 phan tram tc ché dong hERG
sau khi sir dung ARM064 & cic ndng do khac nhau.

Hinh 32 13 d thi ndng do-dép tmg thé hién ty 1& phan tram wrc ché dong hERG
sau khi sir dung ARM074 & cic ndng do khac nhau.

Hinh 33 14 d6 thi ndng do-dap tmg thé hién ty 18 phin tram @c ché dong hERG
sau khi str dung ARMO75 & cac ndng do khac nhau.

Hinh 34 14 d0 thi ndng d¢-d4p tmg thé hién ty 16 phan trim &c ché dong hERG
sau khi sir dung ARM076 & cac ndng do khac nhau.

Hinh 35 1 d0 thi ndng d9-dap tmg thé hién ty 18 phin trim wc ché dong hERG
sau khi str dung ARM077 & céc ndng dd khac nhau.

Hinh 36 1 d0 thi ndng d¢-dap tmg thé hién ty 16 phan tram &rc ché dong hERG
sau khi sir dung ARM101 & cac ndng d6 khac nhau.

Hinh 37 14 d6 thi ndng d¢-dap tmg thé hién ty 16 phan tram &c ché dong hERG
sau khi str dung ARM102 & cac ndng d6 khac nhau.

Hinh 38 1a d6 thi ndng do-dap tmg thé hién ty 1¢ phan trdm &c ché dong hERG
sau khi str dung ARM103 & cac ndng d6 khac nhau.

Hinh 39 1 d0 thi ndng d¢-dap tng thé hién ty 16 phin tram wc ché dong hERG
sau khi str dung ARM104 & cac néng d6 khac nhau.

Hinh 40 13 db thi ndng d6-dap tmg thé hién ty 18 phan tram tc ché dong hERG
sau khi stir dung ARM106 & cac ndng dd khéc nhau.

Hinh 41 13 db thi ndng d6-dap tmg thé hién ty 1 phan trim tc ché dong hERG
sau khi str dung ARM107 & cac ndng d6 khac nhau.
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Hinh 42 1a d6 thj ndng d9-dédp tng thé hién ty 18 phan trim e ché dong hERG

sau khi stir dung S26 & cac néng d6 khac nhau.

Hinh 43 1 db thi ndng do-dap tmg thé hién ty 1& phan trim wc ché dong hERG
sau khi st dung JTV-519 (“ARMO0XX”) & cac ndng d6 khac nhau.
M5 ta chi tiét sang ché

Nhu dugc sir dung & ddy va trong yéu cdu bao ho di kém, dang sd it “mot” bao
gdm c& nghia s nhidu trir khi dwogc chi ra 1o rang theo cach khac. Do d6, vi duy, vién
din dén “mot chat” bao gdm nhidu chét nay va dang trong dwong cta chung di biét
d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat ndy, va vién din dén
“polypeptit FKBP12.6” 1a vién din dén mét hoic nhidu polypeptit FKBP12.6 (cting
duoc biét 1a calstabin2) va cac dang twong dwong ctia chiing di biét ddi véi ngudi co
hidu biét trung binh trong linh vyc k¥ thuat nay. T4t ca cic cong bd, don yéu ciu cp

patent, patent va cac vién dan khac dé cip & ddy duoc dua vao day bing cach vién dén.

Sau day la cac dinh nghia cia cac thudt ngit dugce st dung trrong ban mo ta
sang ché. Thuat ngi¥ ban diu dwa ra v6i mot nhém hogc thuat ngit & day ap dung cho
nhém hogc thuat ngit d6 trong sudt ban mé ta riéng r& hodc 1a mot phan ciia nhém

kh4c, trir phi dugc quy dinh theo cach khac.

Nhu dugc sir dung & ddy, thuat ngit “hop chit RyCal” ding dé chi hop chit c¢6
cong thirc chung I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, Ij, I-k, I-1, I-m hoic II nhu

dugc d& xuét boi sang ché, va & day duoc goi 1a “(cac) hop chét theo sang ché”.

Hop chét theo sang ché dugc dé cép bing céach st dung hé goi tén theo sd, véi
céc hop chit c6 s6 tir 1 dén 123 @& xuit & day. Cac hop chit dugce danh sb nay duogc
goi dén bang c4ch st dung tién t “S” hoic tién t6 “ARM.” Do d6, hop chét dugc danh
sb dau tién duoc goi 1a “S1” hodc “ARMO001”, hgp chét dugc danh sb tht hai dugc goi
la “S2” hodic “ARMO002”, hop chit dugc dinh sb thir ba duge goi 1a “S3” hoac
“ARMO003”, va v.v.. Hé danh phap “S” va “ARM” c6 thé dugc sir dung thay cho nhau

trong sudt ban mo ta, hinh v& va yéu cau bao ho.

Thuét ngit "alkyl" nhu dugc sit dung & ddy dung dé chi hydrocacbon no mach
thing hodc mach nhéanh, ¢6 tr 1 dén 6 nguyén tr cacbon. Nhom alkyl dai dién bao

gbm, nhung khong chi gi¢i han &, metyl, etyl, propyl, isopropyl, butyl, sec-butyl, tert-
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butyl, pentyl, isopentyl, neopentyl, hexyl, isohexyl, va neohexyl. Thuit ngit “C;-C,
alkyl” ding dé chi gbc alkan (hydrocarbon) mach thing hoc mach nhéanh c6 tir 1 dén
4 nguyén tir cacbon, nhu 1a metyl, etyl, propyl, isopropyl, n-butyl, t-butyl, va isobutyl.

Thuat ngit "alkenyl" nhu dugc sit dung & ddy dung dé chi hydrocacbon mach
thing hogic mach nhéanh c6 tir 2 &n 6 nguyén tir cacbon va ¢ it nhat mot lién két déi
cacbon-cacbon. Theo mot phuwong 4n, alkenyl c¢6 mét hodc hai lién két doi. Géc
alkenyl c6 thé ton tai & cAu hinh E hodc Z va hop chét theo sang ché bao gbém ca hai
c4u hinh riéng.

Thuat ngit "alkynyl" nhu duge st dung & ddy ding dé chi hydrocacbon mach
thing hoic mach nhanh c6 tir 2 dén 6 nguyén tir cacbon va c6 it nhat mot lién két ba

cacbon-cacbon.

Thuit ngit "aryl" nhu duge sit dung & day dung dé chi nhém thom c6 tir 1 dén 3

vong thom, ngung tu hodc lién Két.

Thuét ngit “nhém vong” nhu dugce sit dung & ddy bao gdm nhém xycloalkyl va

nhém di vong.

Thuft ngit “nhém xycloalkyl” nhu duge st dung & ddy dung dé chi vong
cacbon no hoic khong no mét phin c6 tir ba dén bay canh. Vi tri thich hop bat ky
trong vong clia nhém xycloalkyl c6 thé duge lién két cong hoa tri v6i clu tric héa hoc
x4c dinh. Vi du v& nhém xycloalkyl bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, va xycloheptyl.

Thuat ngit "halogen" nhur dugc sir dung & ddy ding dé chi flo, clo, brom va iot.

Thu4t ngit “nhém di vong” hodc “heteroxyclic” hodc “heteroxyclyl” hoic
“heteroxyclo” nhu dugc sit dung & day ding @& chi nhém vong no toan phén, hoic
khong no mot phin hoic khong no toan bd, ké ca vong thom (nghia 13 “heteroaryl™)
(vi du, vong don ¢ 4 dén 7 canh, vong d6i c6 7 dén 11 canh, hodc hé vong ba vong c¢6
10 dén 16 canh) ma c6 it nhit mot nguyén tir khéc loai trong vong chita it nhit mot
nguyén tit cacbon. Mdi vong ciia nhém di vong chira nguyén tir khac loai c6 thé c6 1,
2, 3, hodc 4 nguyén tit khéc loai duge chon tir nguyén tir nito, nguyén tir oxy va/hodc
nguyén tir luu huynh, trong d6 nguyén tir khac loai nito va luu huynh c6 thé tiy y

dugc oxy hoéa va nguyén tir khac loai nito ¢6 thé thy y c6 bac bdn. Nhom di vong ¢
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thé duoc gin két véi phin con lai cua phan tir tai nguyén tir khac loai bét ky hodc
nguyén ti cacbon cua vong hodc hé vong. Nhém dj vong duoc 1dy 1am vi du bao gdm,
nhung khong chi giéi han &, azepanyl, azetidinyl, aziridinyl, dioxolanyl, furanyl,
furazanyl, homo piperazinyl, imidazolidinyl, imidazolinyl, isothiazolyl, isoxazolyl,
morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl,
phenanthridinyl, phenanthrolinyl, piperazinyl, piperidinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridinyl, pyrimidinyl, pyrolidinyl, pyrolinyl, quinuclidinyl,
tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, 'thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiomorpholinyl, thiophenyl, triazinyl, va triazolyl. Nhém di vong
hai vong dugc liy lam vi dy bao gdm indolyl, isoindolyl, benzothiazolyl,
benzoxazolyl, benzoxadiazolyl, = benzothienyl, = quinuclidinyl, quinolinyl,
tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl,
benzofuryl, benzofurazanyl, chromonyl, coumarinyl, benzopyranyl, cinnolinyl,
quinoxalinyl, indazolyl, pyrolopyridyl, furopyridinyl (nhu 1a furo[2,3-c]pyridinyl,
furo[3,2-b]pyridinyl] hodc furo[2,3-b]pyridinyl), dihydroisoindolyl,
dihydroquinazolinyl (nhu 1& 3,4-dihydro-4-oxo-quinazolinyl), triazinylazepiﬁyl,
tetrahydroquinolinyl va c4c nhom twong ty. Nhém di vong ba vong dugc 14y lam vi du
bao gdm carbazolyl, benzidolyl, phenanthrolinyl, acridinyl, phenanthridinyl, xantenyl

va cadc nhom tuong ty.

Thuét ngit "phenyl" nhu dugc sitr dung & day ding dé chi mét nhém phenyl

duoc thé hoic khong dugc thé.

Céc thuat ngir “alkyl,” “alkenyl," “alkynyl,” “aryl,” “phenyl,” “nhém vong,”
“xycloalkyl,” “heteroxyclyl,” “heteroxyclo,” va “di vong” néu trén c6 thé tiy y duoc
thé thém b%lng mét hodc nhidu nhom thé. Cac nhom thé duoc léy lam vi du bao gém,
nhung khong chi gidi han & mot hodc nhiéu cdc nhom sau: hydro, halogen, CF,, OCF3,
Xyano, nitro, N3, oxo, xycloalkyl, alkenyl, alkynyl, di vong, aryl, alkylaryl, heteroaryl,
OR,, SRa, S(=O)R., S(=O)R., P(=O)R., S(=0),0R, P(=0),0R,, NR.R,,
NRyS(=0):Re, NRoP(=O)Re, S(=0)NRpR;, P(=O0)NRuR., C(=O)OR,, C(=O)R,,
C(=O)NRyR;, OC(=O)R,, OC(=O)NRyR;, NR,C(=O)OR,, NR4C(=O)NR,R,,
NRyS(=0)2NRpR¢, NR¢P(=0);NRpR., NRyC(=O)R,, hodc NRpP(=O);R,, trong d6 R,
14 hydro, alkyl, xycloalkyl, alkenyl, alkynyl, alkylaryl, heteroaryl, di vong, hodc aryl;
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Ry, Re va Ry ddc 14p 1a hydro, alkyl, xycloalkyl, alkylaryl, heteroaryl, di vong, aryl,
hoic Ry, va R nay cling v6i nguyén tir N ma chiing gin vao tily ¥ tao thanh dj vong; va
R, 1a alkyl, xycloalkyl, alkenyl, xycloalkenyl, alkynyl, alkylaryl, heteroaryl, di vong,
hodc aryl. Trong cac nhém thé duge 14y 1am vi du néu trén, cac nhém nhu 13 alkyl,
xycloalkyl, alkenyl, alkynyl, xycloalkenyl, alkylaryl, heteroaryl, di vong va aryl ban
than ching c6 thé tiy ¥ dugc thé.

Céac nhom thé dwgc 14y 1am vi du 6 thé tity y chtra thém it nhat mot nhém dénh
dAu, nhu 12 nhém danh déu huynh quang, phat quang sinh hoc, phat quang héa hoc, do
mau va hoat tinh phong xa. Nhém dénh d4u huynh quang c6 thé duge chon tir bodipy,
dansyl, fluoresxein, rhodamin, d6 Texas, thube nhudm Xxyanin, pyren, cumarin,
Cascade Blue™, Pacific Blue, Marina Blue, Oregon Green, 4',6-Diamidino-2-
phenylindol (DAPI), thudc nhudém indopyra, vang luxifer, propidi iodua, porphyrin,
arginin, va c4c bién thé va din xuét cia ching. Vi du, ARM118 theo sing ché chira
mot nhém danh ddu BODIPY, ddy 13 mot ho ciia nhém huynh quang trén co s& goc
4 ,4-diflo-4-bora-3a,4a-diaza-s-indaxen. Thong tin thém vé& cac gbc dénh diu huynh
quang va k¥ thudt huynh quang, xem tai li¢u Handbook of Fluorescent Probes and
Research Chemicals, cua Richard P. Haughland, Sixth Edition, Molecular Probes,
(1996) ching han, tai liéu nay dwoc dua vao ddy biang cach vién din. Ngudi ¢6 hiéu
biét trung binh trong linh vic k§ thuit nay c6 thé d& dang chon nhém danh déu thich
hop, va lién hop nhom danh ddu nay véi hop chit bit ky theo sang ché, khong can thir
nghiém thém nira.

A0

Thuét ngit “nito bic bén” ding dé chi mot nguyén tir nito héa tri bbn mang dién
tich duong bao gdm, vi dy, nguyén tir nito mang dién tich duong trong nhom
tetraalkylamoni (ching han, tetrametylamoni, N-metylpyridini), nguyén t nito mang
dién tich duong trong cdc chit amoni proton héa (ching han trimetyl-hydroamoni, N-
hydropyridini), nguyén tr nito mang dién tich duong trong amin N-oxit (chéng han N-
metyl-morpholin-N-oxit, pyridin-N-oxit), va nguyén tr nito mang dién tich duong

trong nhom N-amino-amoni (chang han N-aminopyridinium).

Trong sudt ban mo ta, trir khi dwgc chi din theo cach khac, nito trong vong
benzothiazepin ctia hop chét theo sing ché co thé tity ¥ 14 nito bac bdn. Vi du khong
gi6i han bao gdm ARM-113 va ARM-119.
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Hop chit theo sang ché c6 thé tdn tai & dang tautome (vi du la amit ho#c imino

ete). TAt ca cac dang tautome nay 13 ndm trong pham vi séng ché.

Thuat ngit “tién duge chét” nhu dugc st dung & ddy ding dé chi mot hop chét
ma khi st dung cho déi tuong, trai qua sy bién ddi hoa hoc béi quy trinh chuyén hoa

hozc héa hoc dé thu duoc hop chét theo sang ché.

T4t ca cac chét ddng phén 14p thé ciia hop chét theo sang ché (vi du, chit dong
phan c6 thé ton tai do céac nguyén tr cacbon khong d6i xtng trén cac nhém thé khac
nhau), bao gébm dang chit ddng phan dbi anh va dang chit dong phén khong dbi
quang, 12 nim trong pham vi cla sang ché. Timg chit dong phan lap thé cua hop chit
theo sang ché ¢6 thé, vi du gn nhu khong c6 cac chit ddng phan khac (ching han chét
ddng phan quang hoc tinh khiét hoic gan nhu tinh khiét c6 hoat tinh dic hiéu) hodc c6
thé tron 14n, vi du dudi dang raxemat hozic véi tit ca cac chit ddng phén khac, hogc
chét déng phan 1ap thé duoc chon khac. Tam khong dbi xtmg theo sang ché co thé c6
c4u hinh S hoic R nhu duge xé4c dinh boi Khﬁyén cdo ITUPAC 1974. Dang raxemic ¢
thé duoc phan giai bing phuong phép vat ly, nhu 13, vi du, két tinh phan doan, phéan
tach hodc két tinh din xuét khong d6i quang hodc phan tach bing séc ky cot khoéng dbi
xtng. Timg chit ddng phén quang hoc ¢6 thé thu dugc tir raxemat bing phuong phéap
thich hop bat ky, bao gdm khong gi6i han, phuong phép thong thudng nhu 13, vi du
tao thanh mudi véi axit hoat tinh quang hoc, tiép theo 1a két tinh.

Hop chét theo séang ché, sau khi diéu ché, t6t hon 1a dugc phén 14p va tinh ché
dé thu dugc ché phim chira lugng theo trong lugng bing hodc 16n hon 99% hop chit
(hop chit “gin nhu tinh khiét”), sau d6 hop chét nay duoc st dung hoic bao ché nhu
md ta & ddy. Hop chat “gin nhu tinh khiét” theo sang ché ciing dugc dé cép nim trong
pham vi ciia sang ché.

T4t ca cic chét ddng phan cAu hinh cua hop chét theo sang ché dugc mo ta &
dang hdn hop hodc & dang tinh khiét hodc gin nhu tinh khiét. Dinh nghia v& hop chét
theo sang ché bao gdm ca ddng phan alken cis (Z) va trans (E), cling nhu 13 ddng phén

cis va trans ciia hydrocacbon vong hodc vong di vong.

Trong su6t ban m6 ta, cdc nhém va nhom thé cta ching cé thé duoc chon dé

tao ra cac goc va hop chat on dinh.
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Sang ché dé xuét hop chit c6 kha néng diéu tri va phong ngira rbi loan va bénh
c6 lién quan dén thy thé RyR diéu hoa chuic ning kénh canxi & té bao. Cu thé hon 14,
sang ché d& xuét hop chit c6 kha ning diéu tri hodc phong ngira sy rd & kénh RyR.
“Réi loan va bénh c6 lién quan dén thu thé RyR” c6 nghia 1a rdi loan va bénh c6 thé
dugc diéu tri va/hodc phong ngira bing cach diéu bién thy thé RyR dé didu hoa chirc
ning kénh canxi & té bao. “Réi loan va bénh c6 lién quan dén thu thé RyR” bao gdm,
nhung khong gi¢i han &, rbi loan va bénh tim, réi loan va bénh co xuong, rdi loan va
bénh v& nhén thuc, chiing ting than nhiét 4c tinh, bénh tiéu dudng, va hoi chiing dc}fc tor
& tré so sinh. R&i loan va bénh tim bao gdm, nhung khong chi gi6i han &, rdi loan va
bénh nhip tim khong déu; rbi loan va bénh nhip tim khong déu do luyén tap; dot tu
tim; dot t tim do luyén tap; suy tim xung huyét; bénh phdi tic nghén man tinh; va
huyét 4p cao. Réi loan va bénh nhip tim khong déu bao gdm rdi loan va bénh nhip tim
khong déu do luyén tip bao gdm, nhung khong chi gi61 han &, ching loan nhip nhi va
thét; rung nhi va thét; chiing loan nhip nhanh tdm nhi va tim thét; nhip nhanh nhi va
thét; nhip nhanh thét da hinh nhay cam véi catecholamin (CPVT); va cac dang bién thé
do luyén tip ctia ching. Réi loan va bénh co xuong bao gdm, nhung khong chi gidi
han &, méi co xwong, méi co xwong do luyén tap, loan dudng co, rbi loan bang quan,
va chiing khong cAm dugc. Réi loan va bénh vé nhan thirc bao gbm, nhung khong chi

gi6i han &, bénh Alzheimer, cic dang mét tri nhd, va mét tri nhé phu thudc tudi.
Hop chét
Theo mot phuong 4n, sang ché dé xut hop chit c6 cong thuc I:

Ry
R

/
\ N

R R3

trong do,
n=0, 1, hoac 2;

q=0, 1, 2, 3, hodc 4,
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mdi R ddc 1ap dugc chon tir nhém gém c6 H, halogen, -OH, -NH,, -NO,, -CN, -
CF;, -OCF;, -N3, -SOsH, -S(=0)alkyl, -S(=O)alkyl, -OS(=0),CF3, axyl, -O-axyl,
alkyl, alkoxyl, alkylamino, alkylarylamino, alkylthio, xycloalkyl, alkylaryl, aryl,
heteroaryl, heteroxyclyl, heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)aryl, (hetero-
Jarylthio, va (hetero-)arylamino; trong d6 mdi axyl, -O-axyl, alkyl, alkoxyl,
alkylamino, alkylarylamino, alkylthio, xycloalkyl, alkylaryl, aryl, heteroaryl,
heteroxyclyl, heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va

(hetero-)arylamino c6 thé tily y duoc thé;

R; dugc chon tir nhém gdm c6 H, oxo, alkyl, alkenyl, aryl, alkylaryl,
xycloalkyl, heteroaryl, va heteroxyclyl; trong d6 mdi alkyl, alkenyl, aryl, alkylaryl,
xycloalkyl, heteroaryl, va heteroxyclyl c6 thé tily y duoc thé;

R, duogc chon tir nhdm g6m co H, -C(=O)Rs, —C(=S)Rg, -SO,R 7, -P(=O)R4R,, -
(CHp)w-Ryo, alkyl, aryl, alkylaryl, heteroaryl, xycloalkyl, xycloalkylalkyl, va
heteroxyclyl; trong d6 mdi alkyl, aryl, alkylaryl, heteroaryl, xycloalkyl,
xycloalkylalkyl, va heteroxyclyl c6 thé tity ¥ dugc thé;

R; duoc chon tir nhém gém co H, -CO,Y, -C(=O)NHY, axyl, -O-axyl, alkyl,
alkenyl, aryl, alkylaryl, xycloalkyl, heteroaryl, va heteroxyclyl; trong d6 mdi axyl,
alkyl, alkenyl, aryl, alkylaryl, xycloalkyl, heteroaryl, va heteroxyclyl c6 thé tiry y dugc
thé; va trong d6 Y duoc chon tir nhém gbm c6 H, alkyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl, va trong d6 mdi alkyl, aryl, alkylaryl, xycloalkyl,

heteroaryl, va heteroxyclyl c6 thé tity ¥ duoc thé;

R, duge chon tir nhém gdm c6 H, alkyl, alkenyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl; trong d6 mdi alkyl, alkenyl, aryl, alkylaryl, xycloalkyl,
heteroaryl, va heteroxyclyl ¢6 thé tiry y dugce thé;

Rs duge chon tir nhém gdm ©6 —NRysRys, -(CH,)NR;sRy6, -NHNR;sR;g, -
NHOH, -OR;s, -C(=O)NHNR5R 5, -CO,R;5, -C(=0)NR;5R 6, -CH,X, axyl, alkyl,
alkenyl, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi axyl, alkyl, alkenyl, aryl, alkylaryl, xycloalkyl,
xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé tiy y dugc thé,
vatrong d6 q=1, 2, 3, 4, 5, hoic 6;
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R¢ duoc chon tr nhém gdm c6 —OR;s, -NHNR;sR;6, -NHOH, -NR;sR, -
CHyX, axyl, alkenyl, alkyl, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkyl, aryl, alkylaryl,
xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé ty y

duoc thé;

R; dugc chon tir nhém gdm ¢6 —OR;s; -NRysR 6, -NHNR;sR 16, -NHOH, alkyl,
alkenyl, alkynyl, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl,
va heteroxyclylalkyl; trong d6 mdi alkyl, alkenyl, alkynyl, aryl, alkylaryl, xycloalkyl,
xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé tity y duoc thé;

Rg va Ry doc 18p dugce chon tir nhém gdm c6 OH, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl,
alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl
c6 thé tury y duoc thé;

Ryp dugc chon tr nhém gdm c6 -NRjsRjs, OH, —SO,R;;, -NHSO,R;j,
C(=0)(R12), NHC=0O(R3), -OC=0(R;3), va —P(=O)R 3R 4;

Ry1, Rz, Ry3, va Ryy ddc 18p duge chon tir nhém gdém c6 H, OH, NH,, -NHNH,,
-NHOH, axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, alkylaryl, xycloalkyl,
xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl,
alkenyl, alkoxyl, alkyl, alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl,
heteroaryl, heteroxyclyl, va heteroxyclylalkyl c6 thé tily y dugc thé;

X dugc chon tir nhém gdm c6 halogen, -CN, -CO,R;s, -C(=O)NR;sR;6, -
NR;5R16, ~ORy5, -SO5R7, va —P(=O)RgRy; va

Rjs va Ry¢ doc 1ap duge chon tir nhém gE‘)m c6 H, axyl, alkenyl, alkoxyl, OH,
NH,, alkyl, alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
heteroxyclylalkyl c6 thé tiiy ¥ dwoc thé; va tiy ¥ 13 Rys va Ryg cung vdi nguyén tr N

ma ching gén va0 ¢co thé tao thanh di vong cé thé duoc thé;

nito trong vong benzothiazepin c6 thé tiry y 1 nito bac bbn; va
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chét ddng phan dbi anh, chét ddng phan khong dbi quang, tautome, mudi duoc
dung, hydrat, solvat, phirc chét, va tién duoc chit cia ching;

voi diéu kién 1a khi q =0 van = 0, thi R, khong phai 1a H, Et, -C(=O)NH,,
(=O)NHPh, -C(=S)NH-nButyl, -C(=O)NHC(=0)CH,Cl, -C(=O)H, -C(=O)Me, -
C(=O)Et, -C(=0)CH=CHy,, -S(=0),Me, hoic -S(=0),Et;

hon nita v6i diéu kién 1a khi q =0 van =1 hodc 2, thi R, khdng phai 1a -

C(=0)Me, -C(=0)Et, -S(=0),Me, hoiic -S(=O),Et;

hon nita véi diéu kién 1 khi q = 1, va R 1a Me, Cl, hoéc F tai vi tri 6 cia vong
benzothiazepen, thi R, khong phai 1a H, Me, -C(=O)H, -C(=0)Me, -C(=O)Et, -
C(=0)Ph, -S(=0),Me, hodc -S(=0),Et; va

hon nita v6i diéu kién 1a khi q=1,n=0, va R 1a OCT;, OH, C;-C; alkoxyl tai
vi tri 7 cua vong benzothiazepen thi R, khong phai 1a H, -C(=0)CH=CH,, hoic

/‘h@v

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cdng thire I, nhur duwge mo ta
& trén, voi didu kién 12 hop chét ndy khong phai 12 S24 hoic S68.
Theo mot phuong 4n, sang ché @& xudt hop chét c6 cong thuec [-a:

R

A {

©)n (I-a)
trong do:
n=0, 1, hoac 2;
q=0, 1,2, 3, hodc 4;

mdi R doc 18p dugce chon tir nhém gém c6 H, halogen, -OH, -NH,, -NO,, -CN, -
CF;, -OCF;, -N3, -SOsH, -S(=O)alkyl, -S(=O)alkyl, -OS(=0),CF;, axyl, alkyl,
alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
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alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; trong d6 mdi
axyl, alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-

Yarylamino c6 thé dugc thé hoic khong duoc thé;

R, dugc chon tir nhém gdm c¢6 H, -C=0(Rs), —C=S(Rg), -SO;R7, ~P(=0)RgRy, -
(CH2)m-Ryo, alkyl, aryl, heteroaryl, xycloalkyl, xycloalkylalkyl, va heteroxyclyl; trong
d6 mdi alkyl, aryl, heteroaryl, xycloalkyl, xycloalkylalkyl, v& heteroxyclyl c6 thé dugc
thé hoac khoéng duogc thé;

Rs dugce chon tir nhém gébm c6 —NRysRy6, -NHNR;sRj6, -NHOH, —OR;s, -
C(=O)NHNR;s5R 4, -COyR;5, -C(=O)NR;5R6, -CH,X, axyl, alkyl, alkenyl, alkynyl,
aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi
axyl, alkyl, alkenyl, alkynyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé duogc thé hoic khong duge thé;

R¢ duge chon tir nhém gdm c¢é —OR;s, -NHNR;sR;6, -NHOH, -NR;sRq, -
CH,X, axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong 6 mdi axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hogic khong dugce thé;

R; dugc chon tir nhém gbém c6 H, —OR;s, -NR;sR, -NHNR;5R;, -NHOH,
alkyl, akenyl, alkynyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi alkyl, akenyl, alkynyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc khong dwoc
thé;

Rg va Ry doc 1ap dugc chon tir nhém gdm c6 -OH, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong
d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc khong dugc thé;

Ryp dugc chon tir nhém gdm c6 -NR;sR;s, OH, —SO,R;;, -NHSO,R;;, -
C(=O)R12, -NH(C=O)R3, -O(C=0O)Ry, va -P(=O0)R13R4;

m=0, 1, 2, 3, hoic 4;
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Ri1, Rig, Ry3, va Ry, dde 14p duge chon tir nhém gdm c6 H, OH, NH,, -NHNH,,
-NHOH, axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé

dugc thé hoic khong dugc thé;

X duogc chon tir nhém gém c6 halogen, -CN, -CO,R;5, -C(=0)NR;sR6, -
NRj5R16, —ORys, -SO2R7, va —P(=O)RgRy; va

Rjs va Rys ddc 1ap duge chon tir nhém gdm c6 H, axyl, alkenyl, alkoxyl, OH,
NH,, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hoic
khong duoc thé; va tiry ¥ 13 Rys va Ryg cing véi nguyén tit N ma ching gén vao c6 thé

tao thanh di vong c6 thé duoc thé hoic khong dugc thé;

nito trong vong benzothiazepin c6 thé tiry v 14 nito bac bén; va

chit ddng phan dbi anh, chét ddng phan khéng dbi quang, tautome, mubi dugc
dung, hydrat, solvat, phirc chét, va tién duoc chit cia ching;

v6i diéu kién 13 khi g = 0 va n = 0, thi R, khong phai 1a H, Et, -C(=0)NH,,
(=O)NHPh, -C(=S)NH-nButyl, -C(=O)NHC(=O)CH,Cl, -C(=0)H, -C(=O)Me, -
C(=O)Et, -C(=O)CH=CH,, -S(=0),Me, hoidc -S(=0),Et;

hon nita v6i diéu kién 1a khi q =0 van =1 hodc 2, thi R, khong phai 1a -
C(=O)Me, -C(=O)Et, -S(=0),Me, hoidc -S(=0),Et;

hon nita véi diéu kién 13 khi q=1,vaRlaMe, Cl, hodc F tai vi tri 6 cia vong
benzothiazepen, thi R, khéng phai 1a H, Me, -C(=O)H, -C(=0)Me, -C(=O)Et, -
C(=0)Ph, -S(=0),Me, hoac -S(=0),Et; va

hon nita v6i diéu kién 1a khi q=1,n=0, va R 1a OCTj;, OH, C;-C; alkoxyl tai
vi tri 7 clla vong benzothiazepen, thi R, khong phai 1a H, -C(=O)CH=CH,, hoic

/“J“Ow
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Theo c4c phuong 4n nhét dinh, sang ché d& xuit hop chét ¢6 cong thic I-a,
trong d6 mdi R doc 1a8p dugc chon tir nhom g6m c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C;-C,alkyl, -S-C;-C,alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.

Theo cac phuong 4n khac, sang ché dé xuét hop chét co cong thuc I-a, trong. doé
R, dugc chon tir nhém g@)m c6 —C=0(Rs5), —C=S(R¢), -SOR;, -P(=O)RgRy, va -
(CHp)m-Rio.
Theo phuong 4n khéc nita, sdng ché dé xuét hop chét c6 cong thirc I-b:
R2

/

R' N

Rll S

/

(O (I-b)

trong d6 R’ va R” ddc 1ap dugce chon tir nhom gém co H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SO3;H, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hodc khong duoc thé;

R, va n 12 nhu dugc x4c dinh trong hop chit c6 cong thic I-a & trén;
va chit dong phan d6i anh, chét ddng phéan khong dbi quang, tautome, mubi
dugc dung, hydrat, solvat, phirc chét va tién dugc chit cua ching.

Theo cic phurong 4n nhét dinh, sang ché d& xuit hop chét ¢6 cong thirc I-b,
trong d6 R’ va R” ddc 1ap dugc chon tir nhoém g6m c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cyalkyl, -S(=0)C;-Cjalkyl, -S-C;-Cqalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hozic 3. Trong mdt sd trwong hop, R’ 14 H hodic OMe, va R” 1a H.
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Theo cac phuong 4n khac, séng ché dé xuit hop chét c6 cong thire I-b, trong do
R, dugc chon tir nhém gém c¢6 —C=O(Rs), -C=S(R¢), -SO,R, —P(=0O)Rg4Ry, va -
(CHZ)m'RlO-

Theo phuong 4n khac nita, sang ché d& xuét hop chit co cong thuc I-c:

A N °

/
(O)n (I-c)
trong d6 mdi R, R, q, va n 13 nhu dwgc x4ac dinh trong hop chét c6 cong thire I-
a & trén; va chit ddng phan d6i anh, chét dong phan khong dbi quang, tautome, mudi

dugc dung, hydrat, solvat, phtrc chit va tién dugc chit cia chiing.

Theo cac phuong 4n nhit dinh, sang ché d& xuét hop chét c¢6 cong thuc I-c,
trong d6 mdi R doc lap dugce chon tir nhom gﬁ“)m c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCFj3, -N3, -S(=0),C;-Cqalkyl, -S(=0)C;-C,alkyl, -S-C;-C,alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hoac 2.

Theo cac phuong 4n khéc, sang ché d& xuét hop chit c6 cong thuc I-c, trong do
R; duoc chon tir nhom g6m c6 -OH, -NR;sRy6, alkyl, alkenyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 médi alkyl, akenyl, afyl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dwogc thé hodc
khong duge thé.

Theo phuong 4n khac nita, sang ché d& xuét hop chét c6 cong thire I-d:
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I

(O (I-d)

trong d6 R’ va R” doc 1dp dugc chon tir nhom gém co H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCFj3, -N3, -SOsH, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF;, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong dé
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hodc khong dugc thé;

R; va n 1a nhu dugc x4c dinh trong hop chit c6 cong thirc I-a & trén; va chét
dong phan d6i anh, chit ddng phan khong d6i quang, tautome, mudi duogc dung,

hydrat, solvat, phirc chit va tién dwoc chét ciia ching.

Theo céc phuong 4n nhét dinh, sang ché d& xuét hop chét ¢6 cong thuc I-d,
trong d6 R’ va R” doc 14p dugce chon tir nhom gém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C;-C,alkyl, -S-C;-Cqalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=O)Me, morpholinyl va propenyl; va n
=0, 1 hoic 3. Trong mét sb truong hop, R’ 1a H hosic OMe, va R” [a H.

Theo céc phuong 4n khéc, sang ché dé xudt hop chét c6 cong thirc I-d, trong do
R; dugc chon tir nhom gém c6 -OH, -NR;sRy6, alkyl, alkenyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl, akenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé hodc
khong duge thé.

Theo mdt phwrong 4n, sang ché d& xudt hop chit c6 cong thuc I-e:
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N
N
q(R)—l

=

S
(O)n// (I-e)

trong d6 mdi R, Rs, q va n 1a nhu dugc x4c dinh trong hop chét c6 cong thuc I-a
& trén; va chit déng phan dbi anh, chit ddng phén khong dbi quang, tautome, mudi

dugce dung, hydrat, solvat, phirc chét va tién duoc chit cua ching.

Theo céc phwong 4n nhét dinh, sang ché dé xuit hop chit co cong thuc I-e,
trong 6 mdi R ddc lap dugc chon tir nhém gém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3;, -OCF3, -N3, -S(=0),C,-Cjalkyl, -S(=0)C;-Cyalkyl, -S-C;-C,alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.

Theo céc phuong 4n khac, sang ché dé xuét hop chét co cong thirc I-e, trong d6
Rs duoc chon tir nhém gém c0 -NR;5R ¢, -NHOH, —OR;s, -CH,X, alkyl, alkenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl,
alkyl, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6
thé dwoc thé hodic khong dugc thé. |

Theo mot s6 phuong 4n, sang ché dé& xuét hop chit c6 cong thirc I-e, trong d6
R; 12 alkyl dugc thé bang it nhit mot nhém danh déu, nhur 13 nhém dénh ddu huynh
quang, phéat quang sinh hoc, phat quang héa hoc, do mau va hoat tinh phong xa. Mot
nhém dénh diu huynh quang c6 thé dwgc chon tir bodipy, dansyl, fluoresxein,
rhodamin, d6 Texas, thudc nhudm xyanin, pyren, coumarin, Cascade Blue™, Pacific
Blue, Marina Blue, Oregon Green, 4',6-Diamidino-2-phenylindol (DAPI), thudc
nhum indopyra, vang luxifer, propidi iodua, porphyrin, arginin, va cac bién thé va

dn xuét ctia chiing.

Theo phuong an khéc, sang ché dé xuht hop chét c6 cong thirc I-f:
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I

(O)n 1-H

trong d6 R’ va R” dc lap dugc chon tir nhom gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF;, -N3, -SO3H, -S(=O)2alkyl, -S(=0)alkyl, -OS(=0),CF;, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong do
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dwoc thé hoic khong dugc thé;

R; va n 1a nhu dugc x4c dinh trong hop chit c¢6 cong thic I-a & trén;

va chit ddng phan dbi anh, chit ddng phan khong d6i quang, tautome, mudi

dugce dung, hydrat, solvat, phirc chét va tién dugc chét cua chuing.

Theo cac phwong 4n nhét dinh, séng ché d& xuét hop chét c6 cong thirc I-f,
trong d6 R’ va R” ddc lap duge chon tir nhém gdm c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C;-Cyalkyl, -S-C;-Cgalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hoic 3. Trong mdt sd trudong hop, R’ 14 H hodc OMe, va R” 1a H.

Theo céc phuong 4n khac, sang ché d& xudt hop chét co cong thuce I-f, trong do
Rs duogc chon tir nhém gém ¢6 -NRsR6, -NHOH, —OR;s, -CH,X, alkyl, alkenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi axyl,
alkyl, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6
thé dugc thé hodic khong duge thé.

Theo phuong 4n khac nita, sang ché dé xuét hop chét c6 cong thuc I-g:
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NR1sR16

q(R)—I_

=

/
(o)n : (I-g)
trong d6 W 1a S hodc O; mdi R, R;s, Ry, q, va n la nhu dugce xac dinh trong hop
chét c6 cong thirc I-a & trén; va chét ddng phan di anh, chét ddng phan khong dbi
quang, tautome, mubi duge dung, hydrat, solvat, phic chit va tién duogc chét cua

ching.

Theo cac phuong 4n nhét dinh, sing ché d& xuét hop chit co cong thie I-g,
trong d6 mdi R doc lap dugce chon tir nhém gém c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cqalkyl, -S(=0)C;-Cjalkyl, -S-C;-Cyalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.

Theo cac phwong 4n khac, sang ché d& xuét hop chét c6 cong thirc I-g, trong do
Ry5 va Ry¢ doc lap dugc chon tir nhém gém c6 H, OH, NH,, alkyl, alkylamino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé
dugc thé; va tiy ¥ 13 Rys va Ry cling voi nguyén tir N ma chiing gin vao c6 thé tao

thanh di vong c6 thé duoc thé.

Theo mét s6 phuong 4n, sang ché dé xuit hop chit c6 cong thirc I-g, trong d6
W 1a O hoac S.

Theo phuong 4n khéc nita, sing ché d& xuit hop chét c6 cong thirc I-h:
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NR{sR1s

(O)n (I-h)
trong d6 W 1a S hoéc O;

trong d6 R’ va R” dgc 1ap dugc chon tir nhom gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SO3H, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF;, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong do6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoic khong duge thé;

Ris, Rj6 van 1a nhu duge xéc dinh trong hop chét c6 cong thirc I-a & trén;

va chit ddng phan dbi anh, chit ddng phan khong d6i quang, tautome, mubi

duoc dung, hydrat, solvat, phttc chét va tién dugc chit ciia chung.

Theo cac phwong 4n nhét dinh, sang ché d& xuit hop chét c6 cong thic I-h,
trong d6 R’ va R” doc 14p dugce chon tir nhém g@)m c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C;-Caalkyl, -S-C;-Cyalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mot sb truong hop, R’ 1a H hodc OMe, va R” 1a H.

Theo cac phuong 4n khéc, sang ché dé.xuét hop chét c6 cong thuc I-h, trong d6
R;5 va Ry¢ d0c 1ap dugc chon tir nhém gE‘)m c6 H, OH, NH,, alkyl, alkylamino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé
duoc thé; va tiy ¥ 12 Rys va Ry cling véi nguyén tir N ma ching gén vao c6 thé tao

thanh di vong c6 thé dugc thé.

Theo mot s& phwong 4n, sang ché @& xuit hop chét c6 cong thirc I-g, trong d6
W 1a O hoic S.
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Theo phuong 4n khac nita, sang ché dé xuét hop chét c6 cong thuc I-i:

17

|
(O)n (I-1)
trong d6 Ry; dugc chon tir nhom gém c6 —-NR5R 6, -NHNR5R 4, -NHOH, —
OR;s, -CH,X, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl; trong d6 mdi alkenyl, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé duoc thé hoic khong dugc thé;

mdi R, g, va n 12 nhu dugc x4c dinh trong hop chit c6 cong thirc I-a & trén; va
chét déng phan db6i anh, chit dong phan khong dbi quang, tautome, mudi dugc dung,

hydrat, solvat, phirc chit va tién dugc chét cua chuing.

Theo cac phuong 4n nhit dinh, sang ché d& xuit hop chit c6 cong thic I-i,
trong d6 mdi R ddc lap dugc chon tir nhém gﬁ‘)m cé H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CFj3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C,;-Cjalkyl, -S-C;-Cjalkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1, hodc 2.

Theo céac phuong 4n khéc, sang ché d& xuét hop chét co cong thuc I-i, trong do
Ry7 12 -NR5R 6, va “OR;s. Theo cic phuong 4n nhét dinh khac, Ry, 1a -OH, -OMe, -
NEt, -NHEt, -NHPh, -NH,, hodc -NHCH,pyridyl.

Theo mdt phuong 4n, sang ché d& xuét hop chét c6 cong thic I+:
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Ry7

S
(O)n// (1)

trong d6 R’ va R” dgc 1ap dugc chon tir nhém gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF;j, -N3, -SO3H, -S(=0),alkyl, -S(=0)alkyl, -OS(=0),CF3, aXyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé duoc thé hoic khéng dugc thé;

R;7 dugc chon tr nhém gém c¢6 —NR;5R16, -NHNR;5R 6, -NHOH, —ORjs, -
CH,X, alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl;
trong d6 mdi alkenyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé dwoc thé hogic khong duge thé;

n 12 nhu duoc x4c dinh trong hop chit c6 cong thirc I-a; va
chét ddng phan dbi anh, chit ddng phan khéng ddi quang, tautome, mubdi dugc
dung, hydrat, solvat, phirc chét va tién dugc chit cia chung.

Theo céc phwong 4n nhét dinh, sing ché d& xuit hop chit c6 cong thuc I-j,
trong d6 R’ va R” ddc 1dp dugce chon tir nhdm gbm c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C;-Cjalkyl, -S-C;-Cyalkyl, -
0S(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mot s6 truong hop, R’ 1a H hodc OMe, va R” 1a H.

Theo cac phuong 4n khac, sang ché dé xuét hop chit ¢ cong thirc I, trong d6
Rj7 14 -NR5R 6 hodc —OR;s. Theo céc phuong é4n nhét dinh khac, Ry, 12 -OH, -OMe, -
NEt, -NHEt, -NHPh, -NH,, hodc -NHCH,pyridyl.

Theo phuong 4n khéc, sang ché d& xuét hop chit c6 cong thire I-k:
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/C H2)pR1g
N

/
(O (I-k)
trong d6 R’ va R” ddc 14p dugc chon tir nhém gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCFj3, -N3, -SO3H, -S(=O),alkyl, -S(=0)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong dé
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoic khong duoc thé;
ng dlIQ'C Ch(_)l’l tr nhom gém co —NR15R16, -C(=O)NR15R16, -(C=O)OR15, -
ORjs, alkyl, aryl, xycloalkyl, heteroxyclyl, va it nhit mot nhém danh déu; trong dé
mdi alkyl, aryl, xycloalkyl, va heteroxyclyl ¢6 thé duoc thé hoic khong duogc thé;

trong d6p=1,2,3,4,5,6,7, 89, hoic 10;
van=0, 1, hodc 2;

va chit dong phan dbi anh, chét ddng phan khong dbi quang, tautome, mudi

dugc dung, hydrat, solvat, phirc chit va tién duoc chéit cia ching.

Theo céc phuong 4n nhét dinh, sang ché d& xuit hop chat c6 cong thie Ik,
trong d6 R’ va R” doc 1ap duogc chon tir nhém gbm c6 H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -8(=0),C;-Cjalkyl, -S(=0)C;-C,alkyl, -S-C;-C,alkyl, -
OS(=0),CF3, Ph, -NHCH,Ph, -C(=0)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hogc 3. Trong mét sb trudng hop, R’ 1a H hoic OMe, va R 1a H.

Theo cac phuong 4n khac, sang ché d& xuét hop chit co cong thuc I-k, trong do
R;g dugc chon tir nhom gém c0 —NRsR 6, -(C=0)OR;5, —ORys, alkyl, aryl, va it nhét
mot nhém dénh diu; va trong d6 mdi alkyl va aryl c6 thé duge thé hodc khong dugc
thé. Trong mdt s6 trudng hop, m = 1, va Ryg1a Ph, C(=0)OMe, C(=0)OH, aminoalkyl,
NH,, NHOH, hodc NHCbz. Trong trueong hgp khac, m = 0, va Rg1a C;-C, alkyl, nhu
1a Me, Et, propyl, va butyl. Trong trudng hgp khac nita, m = 2, va Ryz 1a pyrolidin,
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piperidin, piperazin, hodc morpholin. Theo mot sb phuong én, m=3,4, 5, 5, 7, hoic 8,
va Ryg 12 nhém dénh d4u huynh quang dugc chon tir bodipy, dansyl, fluoresxein,
rhodamin, d6 Texas, thubc nhudm Xyanin, pyren, cumarin, Cascade BlueTM, Pacific
Blue, Marina Blue, Oregon Green, 4',6-Diamidino-2-phenylindol (DAPI), thubc
nhudm indopyra, vang luxifer, propidi iodua, porphyrin, arginin, va cac bién thé va

dan xuat cta ching.

Theo phuong 4n khéc nita, sing ché d& xuit hop chit c6 cong thirc I-1:

Y

R: N

/

(On (8))

trong d6 R’ va R” ddc 1ap dugc chon tir nhém gém c6 H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SO3H, -S(=O),alkyl, -S(=0)alkyl, -OS(=0),CF;, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hodc khéng dugc thé;

Re va n 1a nhu duge x4c dinh trong hop chét c6 cong thirc I-a;
va chit ddng phan dbi anh, chét ddng phén khong ddi quang, tautome, mudi
dugc dung, hydrat, solvat, phirc chét va tién duge chit cua chung.

Theo céc phuong 4an nhét dinh, sng ché dé xut hop chét c6 cong thire I-,
trong d6 R’ va R” dc 1dp duogc chon tir nhém gém co H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -S(=0),C;-Cjalkyl, -S(=0)C,-C,alkyl, -S-C;-C,alkyl, -
OS(=0),CF;3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hodc 3. Trong mdt sd truong hop, R’ 1a H hogic OMe, va R” 14 H.

Theo céc phuong 4n khéc, sang ché dé xudt hop chét co cong thire I-1, trong do6

Rg duoc chon tir nhom gém ¢0 -NR5Ry6, -NHNR5R 6, -OR;5, -NHOH, -CH,X, axyl,
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alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl;
trong @6 mdi axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé dugc thé hodc khong dugc thé. Trong mot sb truong hop, Rg
la -NR;sR;6 nhu la -NHPh, pyrolidin, piperidin, piperazin, morpholin, va cdc nhém
twong tu. Trong mot sb trudng hop khéc, Re 1a alkoxyl, nhu 14 —O-tBu.

Theo phuong 4n khac, sang ché d& xuét hop chét co cong thure I-m:

N
ol

R} N Rs

|

(On (I-m)

trong d6 R’ va R” dgc 1ap dugc chon tir nhom gém co H, halogen, -OH, -NH,, -
NO,, -CN, -CF3, -OCF3, -N3, -SOsH, -S(=0),alkyl, -S(=O)alkyl, -OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong dé
mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio c6 thé dugc thé hoic khong dugc thé;

Rg, Ry va n 1a nhu dugce xac dinh trong hop chét co cong thirc I-a & trén; va chit
ddng phan ddi anh, chit ddng phan khéng dbi quang, tautome, mudi dugc dung,

hydrat, solvat, phirc cht va tién dugc chit cua chung.

Theo cac phuong 4n nhét dinh, sang ché d& xult hop chét c6 cong thirc I-m,
trong do R’ va R” ddc 18p dugc chon tir nhom gém cO H, halogen, -OH, OMe, -NH,, -
NO,, -CN, -CF3, -OCF;3, -N3, -S(=0),C,-Cjalkyl, -S(=0)C;-Cqalkyl, -S-C;-C,alkyl, -
0S(=0),CF3, Ph, -NHCH,Ph, -C(=O)Me, -OC(=0)Me, morpholinyl va propenyl; va n
=0, 1 hogc 3. Trong mdt s trudng hop, R’ 1a H hoic OMe, vaR” [a H.

Theo cac phuong 4n khac, sang ché d& xuét hop chét c6 cong thire I-m, trong do6
Rg va Ry doc 1ap 1a alkyl, aryl, -OH, alkoxyl, hodc alkylamino. Trong mdt sb trudong
hop, Rg 1a C;-C4 alkyl nhu 1a Me, Et, propyl va butyl; va Ry 1a aryl nhu 14 phenyl.
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Hop chit c6 cong thic I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 va I-m

diéu tri va phong ngira rbi loan va bénh c6 lién quan dén thy thé RyR.

Vi du vé& cic hop chit nay bao gbm, nhung khéng chi gi6i han &, S1, S2, S3,
S4, S5, S6, S7, S9, S11, S12, S13, S14, S19, S20, S22, S23, S25, S26, S36, S37, S38,
S40, S43, S44, S45, S46, S47, S48, S49, S50, S51, S52, S53, S54, S55, S56, S57, S58,
S59, S60, S61, S62, S63, S64, S66, S67, S68, S69, S70, S71, S72, S73, S74, S75, S76,
S77, 878, S79, S80, S81, S82, S83, S84, S85, S86, S87, S88, S89, S90, S91, S92, S93,
S94, S95, 896, S97, S98, S99, S100, S101, S102, S103, S104, S105, S107, S108,
S109, S110, S111, S112, S113, S114, S115, S116, S117, S118, S119, S120, S121,

S122, va S123. Cac hop chét nay c6 ciu tric sau:

S1
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/ (0]
e
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/ (o]
S2 S
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S121

S122

S123

Theo mdt phuong 4n theo sang ché, dbi véi hop chit c¢6 cong thic I, néu R, 1a

C=0O(Rs) hodc SO,R7, thi R & vi tri 2, 3, hodc 5 trén vong benzen.

Theo phuong 4n khéc ciia sang ché, dbi voi hop chit c6 cong thire I, néu R, 1a
C=0(Rs) hodc SO,R;, thi mdi R doc 1ap dugc chon tir nhém gém c6 H, halogen, -OH,
-NH,, -NO,, -CN, -N3, -SO;H, axyl, alkyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino;
trong d6 tung axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino cé
thé duogc thé bﬁng mot hodc nhiéu géc doc 18p dugc chon tir nhém gém cod halogen,‘ N,
O, -S-, -CN, -Nj, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl,
(hetero-)xycloalkyl, va (hetero-)xyclyl.
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Theo phwong 4n khéc ciia sang ché, d6i voi hop chét c6 cong thic I, néu R, 1a
C=0(Rs) hodc SO,R, thi c¢ it nhét hai nhém R dugc ga"m vdi vong benzen. Hon nita,
¢6 it nhét hai nhom R duoc gén v6i vong benzen, va cd hai nhém R duogc gén O vitri2,
3, hoi#ic 5 trén vong benzen. Hon nita, mdi R doc 18p duogc chon tir nhém gém co H,
halogen, -OH, -NH,, -NO,, -CN, -Nj, -SOs;H, axyl, alkyl, alkylamino, xycloalkyl,
heteroxyclyl, heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-
)arylamino; trong d6 tirg axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino cé
thé dugc thé béng mot hodc nhiéu géc doc 18p dugce chon tir nhém gém c6 halogen, N,
O, -S-, -CN, -Nj, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl,
(hetero-)xycloalkyl, va (hetero-)xyclyl.

Theo phuong 4n khéc ciia sang ché, dbi voi hop chét c6 cong thirc I, néu R, 1a
C=0(Rs), thi Rs dugc chon tir nhém gdm c6 -NR;s, NHNHR s, NHOH, —ORjs,
CONH,NHR 6, CONR;4, CH,X, axyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl,
va heteroxyclylalkyl; trong d6 tung axyl, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé bing mot hogic nhidu gbe doc 1ap
dugc chon tir nhom gf‘)m c6 halogen, N, O, -S-, -CN, -Nj3, nitro, oxo, axyl, alkyl,
alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalkyl, va (hetero-)xyclyl.

Theo phuong 4n khac, sang ché dé xut hop chit c6 cong thic II:

trong d6 R=OR’’’, SR’”’, NR’”’, alkyl, hodc halogenua va R>*> = alkyl, afyl,
hodc H, va trong d6 R ¢6 thé & vi tri 6, 7, 8, hodc 9. Cong thirc 11 cling dugc ban luan

trong don s& 10/680,988, n6i dung duoc két hop & ddy bing cach vién dan.
Duong hoat tinh

Hop chét theo sang ché, nhu 13 hop chét co cong thire I, I-a, I-b, I-c, I-d, I-e, I-f,

I-g, I-h, I-i, I-j, Ik, I-1 va I-m, lam gidm kh4 ning m& ciia RyR bang cach 1am ting éi
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lyc ciia FKBP12 (calstabinl) va FKBP12.6 (calstabin2) 1in lwot dbi voi RyRl1
phosphoryl héa béi PKA va RyR2 phosphoryl héa béi PKA. Hon nita, hgp chit theo
sang ché 1am binh thuong héa viée qua cbng kénh RyR dot bién, bao gbm kénh RyR2
dot bién két hop véi CPVT, bing cach 1am ting 4i lyc gén két FKBP12 (calstabinl) va
FKBP12.6 (calstabin2). Do d6, hgp chit theo sang ché phong ngira rdi loan va tinh
trang bénh Iy lién quan dén viéc didu bién thu thé RyR, cu thé 1a thu thé RyR1 va
RyR2. Vi du vé rbi loan va tinh trang bénh 1y nay bao gbm, khong chi gi¢i han &, rdi
loan va bénh tim, réi loan va bénh co xuong, r6i loan va bénh vé nhén thirc, ching
ting than nhiét ac tinh, bénh tiéu dudng va hoi chitng dot tir & tré so sinh. Réi loan va
bénh tim bao gém, nhung khéng chi gi6i han &, rdi loan va bénh nhip tim khéng déu;
r6i loan va bénh nhip tim khéng déu do luyén tép; dot tir tim; d6t ti tim do luyén tap;
suy tim xung huyét; bénh phdi tic ngh&n man tinh; va huyét 4p cao. Réi loan va bénh
nhip tim khong déu va rbi loan va bénh nhip tim khong déu do luyén tap bao gdm,
nhung khong chi gi6i han &, ching loan nhip nhi va thit; rung nhi va thét; chiing loan
nhip nhanh tdm nhi va tdm thét; ching nhip nhanh tdm nhi va tdm thét; ching nhip
nhanh thit da hinh nhay cam véi catecholamin (catecholaminergic polymorphic
ventricular tachycardia-CPVT); va cdc bién thé do luyén tip cia ching. Réi loan va
bénh co xwong bao gdm, nhung khong chi gidi han &, méi co xuong, mdi co xuong do
luyén tap, loan dudng co, rdi loan bang quan, va chirng khong cim dugc. Rbi loan va
bénh vé nhan thirc bao gém, nhung khong chi giéi han &, bénh Alzheimer, cic dang
mét tri nhé, va mét tri nho phu thudc tudi. Hop chét theo sang ché diéu tri cac rbi loan
va tinh trang bénh 1y nay bang cach lam ting 4i lyc lién két FKBP12 (calstabinl)-
RyR1 va lam tang 4i luc lién két FKBP12.6 (calstabin2)-RyR2.

Duoc phim

Hop chét theo sang ché duge bao ché thanh dugc pham dé st dung cho dbi
tugng 14 ngudi ¢ dang twong thich sinh hoc thich hgp dé sir dung in vivo. Theo mot
khia canh khac, sang ché dé xuit dugc phim chira hop chit c6 cong thuc I, I-a, I-b, I-c,
I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 hodc I-m, két hop véi chit pha lodng va/hodc chit
mang dugc dung. Chit mang dugc dung phai 12 “chdp nhan dugc” theo nghia twong
thich v6i céc thanh phan khac ciia dugc phdm va khong giy hai cho ngudi nhan. Chét
mang dugc dung sit dung & ddy duge chon tir nhidu nguyén liéu hitu co hodc vd co

dugc str dung lam nguyén liéu cho dugc phém va duoc két hop dudi dang chét giam
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dau, chit dém, chit két dinh, chit phan r3, chét pha lodng, chét nhil héa, ta duogc, chét
lam ting thé tich, chét gdy truot, chit hoa tan, chét 1am én dinh, chit tao huyén phu,
chit tao ddng trwong, chét din va chit lam ting d9 nhét. Néu cén, chit phu gia nhu la
chét chéng oxy hoa, chét thom, chét mau, chét cai thién vi, chét bao quan, va chét 1am
ngot ciing dugc thém vao. Vi du vé chit mang dugc dung bao gdm carboxymetyl
xenluloza, xenluloza vi tinh thé, glyxerin, gébm arabic, lactoza, magie stearat, metyl

xenluloza, bdt, nudc muodi, natri alginat, sucroza, tinh bot, bot talc va nuéde.

Dugc phdm theo sang ché dugc bao ché bang cac phuong phap da biét trong
linh vuc dugc. Vi dy, hgp chét c6 cong thirc I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j,
I-k, I-1 hodc I-m, dugc cho két hop véi chét mang va’/hoac chét pha lodng, thanh hén
dich hodc dung dich. Tity ¥ 13, mét hodc nhidu thanh phén phu (ching han chit dém,
chét diéu vi, chét c6 hoat tinh bé mit, va cdc chét tuong tu) cling dugc thém vao. Viéc
chon chét mang dugc quyét dinh béi do tan va ban chét héa hoc clia hop chét, duong

st dung lua chon va thue hanh dugc tiéu chuén.

Hop chét c6 cong thie I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 hoic I-
m, duoc sit dung cho dbi twgng bang cach cho té bao dich (chéng han té bao co tim) in
vivo & dbi twgng tiép xtic v6i hop chét. Hop chit dugc cho tiép xic voi (ching han dua
vao) té bao bang céch sir dung k¥ thuat da biét dugc ding dé dwa va st dung protein,
axit nucleic va duoc chit khac. Vi du vé phuong phap cho té bao tiép xuc voi (nghia la
diéu tri té bao bang) hop chit theo sang ché bao gdm, khong giéi han &, hép thu, xung
dién, ngam, tiém, két hop, phan phédi liposom, chuyén nhiém, truyén, vecto va cc chét
dan va phuong phép phan phdi duoc chit khac. Khi té bao dich duoc khu trt & phﬁﬁ cu
thé cua ddi twong, mong mubn két hop hop chét theo sang ché truc tiép véi t& bao,
bang cach tiém hoic mot s bién phép khac (ching han dua hop chét vao méu hogc thé
dich khac). Té bao dich chira trong md cua dbi tugng va duge phét hién bing phuwong
phap phat hién chuin d& dang duoc x4c dinh tir linh vuc nay, vi du bao gdm, khong
gi6i han &, k§ thuat mién dich (ching han nhuom héa mé mién dich) k§ thuat chup anh
huynh quang va k¥ thuét hién vi.

Thém vao d6, hop chit theo sang ché dugc sir dung cho dbi twong ngudi hodc
dong vat theo quy trinh da biét bao gdm, khong giéi han &, st dung qua dudng miéng,
stt dung dudi ludi hodc khoang miéng, str dung ngoai dudng ti€u hoa, st dung qua da,
qua x0ng hit hodc trong miii, dudng 4m dao, dudng truc trang va trong bip. Hop chit
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theo sang ché dugc sir dung ngoai dudng tiéu héa, bang cach tiém trén bé mit can
mac, trong bao, trong so, trong da, ndi tiy mac, trong bép, trong 6 mit, trong mang
bung, trong tiy sdng, trong Xuong uc, trong mach, trong tinh mach, ti€ém vao nhu mo,
dudi da hodc duéi ludi, hodc bing duong dng thong. Theo mot phuong 4n, chit dugc
sit dung cho dbi tuong theo cach phan phdi dén co coa dbi tugng bao gdm, nhung
khong chi gi6i han &, co tim dbi tegng. Theo mdt phuong an, chit dugc sir dung cho
ddi tuong bang cach phén phéi dén dich dén té bao co tim qua 6ng thong ludn vao tim

dbi tuong.

Dé sir dung qua dudng miéng, duge pham chira hop chit theo sang ché c6 thé
duogc trinh bay du6i dang vién nang, vién nén, bot, cdm, hodc duéi dang hén dich hQac
dung dich. Dugc phdm c6 chit phy gia thong thuong nhu 14 lactoza, manitol, tinh bot
ngd hogc tinh bt khoai tdy. Dugc phim ciing dugc trinh bay vé6i chat két dinh, nhu 13
xenluloza vi tinh thé, dan xuét xenluloza, acaxia, tinh bt ngd hodc gelatin. Thém vao
d6, duge phdm dugce trinh bay voi chit gay rd, nhu 1a tinh bot ngo, tinh bdt khoai tay
hodc natri carboxymetylxenluloza. Dugc phim ciing dugc trinh bay v6i diaxit canxi
phosphat khan hogc natri tinh bot glycolat. Cubi ciing, duge phidm duge trinh bay voi

chét 1am tron, nhu 12 bdt talc hodc magie stearat.

Pé sir dung ngoai dudng tiéu hoéa (nghia 1 sir dung bang cich tiém qua dudng
khéc véi éng dinh dudng), hop chit theo sang ché duoc két hop vai dung dich nuéc vo
tring déng trwong voi mau dbi tugng. Dugc pham nay duge bao ché bing cach hoa tan
hoat chit rin trong nudc chtra cac chit tuong thich sinh ly, nhu 14 natri clorua, glyxin
va céc chét twong tu, va c6 do pH dugc dém tuwong thich véi diéu kién sinh ly, dé tao
ra dung dich nudc, sau d6 lam cho dung dich nay vé tring. Dugc phdm duge trinh bay
trong dd chtra don vi hogc nhiéu lidu nhu 12 éng tiém hodc lo han kin. Dugc phdm
duogc phan phdi theo dudng tiém bt ky, bao gdm, khong gi6i han &, tiém trén bé mit
can, trong bao, trong so, trong da, ndi tiy mac, trong bép, trong § mit, trong mang
bung, trong tity sdng, trong xwong trc, trong mach, trong tinh mach, tiém vao nhu mo,

duéi da, hodc dudi ludi hoic bang duong bng thong vao tim d6i tuong.

Pé sir dung qua da, hop chét theo sang ché duoc két hop vé6i chit tdng cudng
thAm qua da nhu 14 propylen glycol, polyetylen glycol, isopropanol, etanol, axit oleic,
N-metylpyrolidon va cic chit twong tw, cc chit nay lam tdng tinh thAm cua da véi

hop chit theo sang ché va cho phép hop chét thim qua da va vao dong mau. Ché phim
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chira hop chat/chét ting cudng cling c6 thé dugc két hop thém vé6i chit polyme nhu 1a
etylxenluloza, hydroxypropyl xenluloza, etylen/vinylaxetat, polyvinyl pyrolidon, va
cac chit trong tw, dé tao ra ché phim & dang gel, ché phim dugc hoa tan trong dung
mdi, nhu 1a metylen clorua, 1am bay hoi dén d9 nhét mong muén va sau d6 phét 1én

nguyén liéu d& de€ tao ra cao dan.

Theo mdt sb phuong an, ché phém & dang lidu don vi nhu 1a vién nén, vién
nang hogc lo mot liéu. Céc lidu don vi thich hop, nghia 1a lwvong hitu hiéu didu tri, c6
thé dugc xé4c dinh trong cac thir nghiém 14m sang dugc thiét ké thich hop cho timg tinh
trang bénh 1y ma viéc sit dung hop chét da chon duge chi dinh va di nhién 13 sé thay
dbi tiy thudc vao tiéu chuin 1am sing mong mudn. Sang ché cling dé xudt san phim
san xuat dé didu tri va phong ngira 18i loan, nhu 13 réi loan tim & déi tuwgng. San phim
san xudt gém ¢6 duoc phém chira mét hodc nhiéu hop chét c6 cong thue I, I-a, I-b, I-c,
I-d, I-e, I-f, I-g, I-h, I-i, I, I-k, I-1 hogc I-m, nhur dugc mé ta & ddy. San phdm san xuét
dugc dong gbi cung véi cac chi dinh cho nhiéu rbi loan khac nhau ma duge phim c6
thé diéu tri va/hoic phong ngira. Vi dy, san phdm san xuét chira mot lidu don vi ctia
hop chit mé ta & diy c6 kha ning diéu trj hodc phong ngira 16i loan co, va chi dinh la
lidu don vi c6 kha nang didu trj hogc phong ngira réi loan nhét dinh, vi du chiing loan

nhip tim.

Theo mdt phuong phép ctia sang ché, hop chit c6 cong thuc I, I-a, I-b, I-c, I-d,
I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 hodc I-m, dugc sir dung cho dbi tuong (hoac dugc cho
tiép xuc véi té bao ddi tuong) v6i lugng hitu hiéu dé han ché hoic phong ngra su giam
luong RyR gin FKBP & déi tuong, cu thé 1a trong té bao dbi twong. Luong niy d&
dang dugc xac dinh bdi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuit nay, dua
vao céc quy trinh di biét, bao gdm phan tich dudng cong chuin do tao ra in vivo va cac
phuong phép va céc thir nghiém mé ta & ddy. Theo mdt phwong én, lugng thich hop
ctia hop chét heo sang ché hitu hiéu d& han ché hoic phong ngtra sy giam lugng RyR
gin FKBP ¢ ddi twong ndm trong khoang tir 0,01lmg/kg/ngdy dén 20mg/kg/ngay,
va/hoic lwong du dé dat duge lugng trong huyét trong nim trong khoang tir 300ng/ml
dén 1000ng/ml. Theo mot phuong 4n, lugng hop chét theo sang ché ndm trong khoang
tir 10mg/kg/ngay dén 20mg/kg/ngdy. Theo phwong én khac, lwgng hop chit nim trong
khoang tir 0,01mg/kg/ngay dén 10mg/kg/ngdy dugc st dung. Theo phuong 4n khac,
lwong hop chit nim trong khoang tir 0,01mg/kg/ngay dén Smg/kg/ngay dugc st dung.
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Theo phuong 4n khac, lugng hop chit nim trong khoang tir 0,05mg/kg/ngay dén
5mg/kg/ngay dugc st dung. Theo phuong 4n duge uu tién khéc, lwvong hop chét ndm

trong khoang tir 0,05mg/kg/ngdy dén 1mg/kg/ngay duoc sir dung.
Phuong phap tdng hop

Theo khia canh khéc, sang ché dé xut quy trinh diéu ché hop chit c6 cong thirc
I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 hodc I-m, va mudi, solvat, hydrat,
phuc chét, va tién dugc chét cua ching, va mubi duge dung ctua tién dugc chit nay. Cu
thé hon 13, sang ché dé xudt quy trinh didu ché hop chét duge chon tir nhém gdm c6
S1, S2, S3, S4, S5, S6, 87, 89, S11, S12, S13, S14, S19, S20, S22, S23, S26, S36, S37,
S38, S40, S43, S44, S45, S46, S47, S48, S49, S50, S51, S52, S53, S54, S55, S56, S57,
S58, S59, 860, S61, S62, S63, S64, S66, S67, S69, S70, S71, S72, S73, S74, S75, S76,
S77, 878, 879, S80, S81, S82, S83, S84, S85, S86, S87, S88, S89, S90, S91, S92, S93,
S94, S95, S96, S97, S98, S99, S100, S101, S102, S103, S104, S105, S107, S108,
S109, S110, S111, S112, S113, S114, S115, S116, S117, S118, S119, S120, S121,
S122, va S123, va mudi, solvat, hydrat, phtic chét, va tién duoc chit cua chung, va
mubi duoc dung cia tién dugc chit nay. Nhiéu con dudng tbng hop hop chét dugc md
ta & day.

Mot sb con dudong téng hop sau st dung dung mdi. Theo m¢t phuong an, dung
mdi la dung mdi hitu co. Theo phuong an khac, dung mdi hitu co 14 metylen clorua
(CH,Clp), clorofom (CCly), formaldehyt (CH,0) ho#ic metanol (CH;0H). Mot sb con
dudng tdng hop sau ciing st dung chét xtc tac bazo. Theo mot phuong 4n, chét xtc
tac bazo 12 hop chét amin. Theo phuong 4n khéc, chét xtc tac bazo la alkylamin nhu 1a
trietylamin (TEA). Theo phwong 4n khic nita, chit xtic tic bazo 13 pyridin. Mot sé
phuong phép téng hop sau ciing sir dung dung dich bazo. Theo mdt phuong an, dung
dich bazo 1a natri bicacbonat hodc canxi cacbonat. Theo phuwong 4n khéc, dung dich
bazo 1a natri bicacbonat bdo hoa hodc canxi cacbonat bdo hoa. Mot sb phuong phap
téng hop sau day sir dung dung dich axit. Theo mot phuong 4n, dung dich axit 1a dung
dich axit sulfuric, dung dich axit clohydric hodc dung dich axit nitric. Theo mdt
phuong 4n, dung dich nay la 1N HCI. Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thut ndy s& hiéu ring cac dung moéi, dung mdi hitu co, chét xtc tic bazo, dung dich
bazo, va dung dich axit khac van dugc sir dung trong cac phuong én, theo mé ta & day.
Dung mdi, dung mdi hitu co, chét phan Gng, chét xuc tac, dung dich rtra, va v.v. dugc
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thém vao & nhiét d thich hop (ching han nhiét d trong phong hoic nim trong
khoéng tir 20°C dén 25°C, 0°C, v.v.).

Mot s& phwrong phap téng hop sau day sir dung hop chét S68 lam nguyén liéu
ban dau. S68 c6 ban trén thj trudng tir céng ty MicroChemistry Ltd. (Moscow, Nga).
Ciing xem cong b6 don qudc té s6 W0O01/55118 v& quy trinh didu ché S68.

Mot sd quy trinh tong hop sau déy st dung S$26 lam nguyén liéu ban dau. S26
dugc tong hop thanh hop chit trung gian dé téng hop S3, S4, S5, va S54, nhu duge
minh hoa trong so d6 1 trong vi du 4. Phuong phép tong hop S26 ciing dugc mo ta
trong don My s& 10/680,988.

Mot s quy trinh tng hop sau cén tinh ché hdn hop phén tng dé thu duoc san
pham cudi ciing. Viéc tinh ché hdn hop phan tmg cin mot hogic nhidu quy trinh nhu 1a
loai dung m6i bat ky, két tinh san phim, phan tach sic ky san phim (bao gdm HPLC,
sdc ky silicagel, sic ky cot, va v.v.), rira bang dung dich bazo, rira bing dung dich axit,
hoa tan lai san phim trong dung mdi khéc, va v.v.. Ngudi ¢6 hiéu biét trung binh trong
linh vuc k¥ thudt ndy s& hiéu ring cic quy trinh khac van duoc st dung trong céc

phuong an, theo mo ta & day.

Céc phéan tng dugc thuc hién lau dén chimg ndo ma cin thiét (ching han mot
gio, vai gio, qua dém, 24 gid, v.v.) dé thu dugc hiéu suit mong muébn hodc t6i wu cua
san phdm mong mudn. Thong thuong, hdn hop phan tmg duge khudy. Phan Gng dugc
thyc hién & nhiét do thich hop (ching han nhiét d6 trong phong hodc nhiét do nim
trong khoang tir 20°C dén 25°C, 0°C, 100 °C, v.v.).

Synthon S26 dugc didu ché theo phuong phdp md ta trong don My sd
10/680,988.

S3, S4, S5, va S54 dugc didu ché tir $26. S26 dugce cho phan tng vai RSO,Cl,
trong d6 R 1a CH,=CH- (S3), Me- (S4), p-Me-C¢H;- (S5), hodc NH-2-Py (S54), dé tao
thanh san phdm. San phdm duoc tinh ché, vi du bing sic ky cot, thu dugc S3, S4, S5,
hodc S54. Theo mgt phuong an, phan Uing xay ra trong dung méi, nhu 14 dung mai hitu
co nhu CH,Cl,, dé cho hén hop phan tmg tao thanh, va dung méi dugc loai khéi hén
hop phén tng trude khi hode trong khi tinh ché san phdm. Néu cén, chét xtc tac bazo
nhu 13 trietylamin, duge st dung trong quy trinh tdng hop. Tuong tw nhu vay, dung

dich rira bazo (ching han natri bicacbonat bdo hoa) va axit (ching han 1IN HCI) dugc
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st dung néu can dé tinh ché hén hop phan tng va/hodc san pham, va kém theo 1a 1am
kho, vi du qua natri sulfat néu can. Séc ky cot, vi dy, dugc sir dung d€ tinh ché cin dé

phén tach sdn pham mong muon.

S1 va S2 dugc diéu ché tir S3 bang phan tng v6i HNRR,, trong d6 R 1a

NC>— CH,-Ph

thu dugc S1 hodc S2. Theo mdt phuong én, phan Gng xay ra trong dung moi, nhur 13

(S1) hodc NBu, (S2). san phdm dugc tinh ché, vi du bang sic ky cot,

dung mdéi hitu co nhu CH,Cl,, dé cho hdn hop phan Ung tao thanh, va dung méi dugc
loai khéi hdn hgp phén ng trude hodc trong khi tinh ché san phdm. Sic ky cot, vi du,

duogc sir dung dé tinh ché cgn d€ phan 14p san phdm mong mudn.

S7, 89, 827 va 840 dugc diéu ché tir S26 bing phan tmg véi rgu c6 cong thire
RCOX, trong d6 X 1a Cl hodc NHS va R 1a ICH,- (S7), Ph- (S9), CH,=CH- (S27),
hodc 4-N3-2-OH-C¢Hs (S40). Theo mot phwong 4n, phan tng xay ra trong dung moi,
nhu 13 dung méi hitu co nhu CH,Cl,, dé cho hén hgp phén tmg tao thanh, va dung méi
duoc loai khéi hdn hop phan tng trudc hoic trong khi tinh ché san phdm. Néu cin,
chét xuc tac bazo, nhu 1a trietylamin, dwoc st dung trong quy trinh téng hop. Twong
tu, dung dich rtra bazo (chdng han natri bicacbonat bdo hoa) va axit (ching han IN
HCI) dugc sir dung néu cin dé tinh ché hén hop phan tmg va/hodc san phim, va kém
theo lam kho, néu can. Theo phuong 4an khéc, S40 dugc tao thanh boi phan tmg véi
rugu c6 cong thic RCOX, trong d6 R 13 4-N;-2-OH-C¢Hs va X 13 NHS. Séc ky cot, vi

du, dugc str dung d¢ tinh che cén d€ phéan tach san phAm mong mudn.

S11 va S12 duge diéu ché tir S26 bang phan tng v&i hop chit ¢6 cong thuc
CsH4-NCX, trong d6 X 1a O (S11) hodc S (S12). Theo mt phuong 4n, phan (ng xay
ra trong dung mdi, nhu 1a dung méi hitu co nhu CH,Cl,, dé cho hdn hop phan ung tao
thanh, va dung méi dugc loai khéi hén hgp phéan tmg truéc hodc trong khi tinh ché san
pham. Néu cin, chét xuc tic bazo, nhu 13 trietylamin hodc pyridin, dugc st dung trong
quy trinh tbng hop. Theo phwong 4n khéc, chit xuc tac bazo nhu la pyridin dugc st
dung lam dung mdi trong d6 phan g xdy ra, va dung modi khic nhu 1a etyl axetat
hodc dung mdi hitu co thich hgp khic dugc thém vao sau khi phan tng xay ra. Tuong
tu, dung dich rira bazo (chdng han natri bicacbonat bdo hoa) va axit (chdng han IN

HCI) duge sir dung néu cin dé tinh ché hdn hop phan tng va/hodc san pham, va kém
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theo 1am kho, néu can. Sac ky cot, vi dy, dugc sir dung d€ tinh ché cin dé phan tach

sdn pham mong muon.

Cac chét dong phan S13 va S14 dugc didu ché tir S26 bing phan tng véi
phenyl metoxyphosphonyl clorua (Ph(MeO)P(O)CI). Theo mot phuong 4n, phan tng
xay ra trong dung mdi, nhu 13 dung méi hitu co, nhu 13 metylen clorua. Néu can, c6
thé st dung chét xuc tic bazo nhu 1a trietylamin, vi du bing cich thém vao hdn hop
phan (g dugc tao thanh bang cach tron cac chét phan ung trong dung moi. Tuong tu,
hén hop phan tmg dugc rira biang dung dich bazo, vi du natri bicacbonat bio hoa néu
cin. Cac chit ddng phén dugc tach ra va tinh ché, vi du bang cach st dung sic ky

silicagel.

S19 va 22 duogc diéu ché tir S26 bing phan tmg Vi hop chét c¢6 cong thirc
~ N e
o
CIOC-X-COCl, trong d6 X 1a CH,-CH, (S19) hoic (S22). Theo
mét phwong 4n, phan ing xdy ra véi sy c6 mit cia dung méi, nhu 1a dung méi hitu co,
nhu 12 metylen clorua. Néu cin, chit xuc tic bazo nhu 13 trietylamin dugc thém vao
hén hop phan tng duge tao thanh bing cach tron cac chit phan ung trong dung méi.
Tuong ty, dung dich rira bazo (chdng han natri bicacbonat bao hoa), axit (chdng han
IN HCI), va nuéc duge st dung dé loai cac hop chit khong mong mudn khoi hdn hop

phén rng néu can.

S20 va 823 duge didu ché tr hop chét trung gian c6 cong thirc

X
MeO. N” R
\E:(s\) Fh-CH;—CH

, trong d6 R 1a CH,=CH- (S20) hoac (S23). Hop
chét trung gian duoc xit Iy bing H,0,. Néu cin, natri thiosulfat cling dugc sir dung dé
xir Iy hop chét trung gian. Theo mot phuong én, phan ng xay ra v4i sy ¢4 mit cia
dung mdi, nhu 14 dung méi hiru co, nhu 1a metanol (CH;0H), tao thanh hdn hgp phan
ing. Dung méi dugc loai khéi hdn hgp phan ting sau khi phan tng x4y ra va néu can,
cdn dugc hoa tan lai trong dung méi khac, nhu 14 dung mdi hitu co khac, nhu 13 etyl
axetat. Hon hop phan tng dugc rira bing dung dich bazo (chdng han natri cacbonat

bdo hoa) néu can d loai hop chét khong mong mudn khéi hén hop phan tng. Hon hop
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phan tmg dugc 1am kho (chdng han bing cach st dung natri sulfat) néu n6 duoc rira
b%mg dung dich bazo. Cin cudi cung dugc tinh ché, vi du béng séc ky cot, dé thu duoc

san pham cudi cung.

S57 dugc didu ché tir S26 va metyl clooxoaxetat. Theo mt phwong an, phan
Umg x4y ra véi sy ¢6 mit cia dung mdi, nhu 1a dung méi hitu co, nhu 1a metylen
clorua. Mot chit xuc tac bazo nhu 13 pyridin dugce st dung néu cin @ tao diéu kién
thuén 1¢i hogc thic ddy phan tng. Hon hop phan ting tao thanh bing cach tron céc
chat phan g va dung mdi dugc rira bang dung dich bazo (chdng han natri bicacbonat
bdo hoa), dung dich axit (chdng han HCI), va nudc. Tinh ché nhu 14 sic ky silicagel
thu duoc S57. '

S$36 dugc didu ché tir S57 bing phan tmg v6i natri hydroxit. Theo mt phuong
an, phan (mg x4y ra trong dung mdi, nhur 13 dung mdi hitu co, nhw 1a metanol. Dung
mdi dugc loai khéi hdn hgp phan tng tao thanh bing cach tron céc chit phén Ung va
dung mdi, do d6 tao thanh cin. Cén dugc hoa tan trong nuéc va rira bing dung moi
hitu co khac, nhu 1a ete dé loai hop chit ky nuéce khong mong mubn. Pha nudce tix dung
dich rtta bazo dugc axit héa va san phim duoc chiét tr d6 bing cich st dung dung

moi hitu co, nhu 13 metylen clorua. Tinh ché thém néu can.

S38 duoc diéu ché theo cach tuong ty nhu S36, ngoai trir 14 hop chit c6 cong

thirc dugc st dung 1am nguyén liéu ban dau

trong qua trinh tng hop.

S44 dugc diéu ché bang cich xir Iy S36 vdi thionyl clorua dé tao thanh S36-CI
tho. Thionyl clorua du dugc loai khéi hén hgp phan tmg néu ciu. Sau d6 S36-Cl tho
duoc hoa tan trong dung moi nhu 12 dung mdi hitu co nhw metylen clorua, va phan tmg
v6i xystamin duge bao vé mot 14n (chcfng han bao vé mot 1an b%lng Boc). M6t chit xac
tdc bazo nhu 1a pyridin dugc sir dung néu cén, va hdn hop phan g duge dap tit bing
dung dich bazo (chdng han natri bicacbonat bdo hoa). Hén hgp phén Ung tao thanh
bing cach tron chét phan g xystamin va 8$36-Cl dugc tinh ché. Cac nhém bao vé

(chcfng han Boc) duogc loai di béng cach st dung dung dich rira axit hoic bazo thich
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hop (chéng han axit trifloaxetic trong dung méi hitu co trong trudng hop nhoém bao vé
Boc). Sau d6 san phadm cudi cing dugc tinh ché, vi du bing cach st dung k¥ thuét séc
ky.

S57 va S59 dugc didu ché tir $36-Cl, chit nay duoc cho phan tng véi metanol
(S57) hoac etylamin (S59).

S43 va S45 duge diéu ché tir S36-xystamin, chit nay dugc didu ché nhu mé ta &
day. S-36 xystamin dugc cho phan g véi este duge hoat héa bai NHS cuia hop chit
azido thich hgp thu dugc S43 va S45. Phan fmg x4y ra trong dung mdi, nhu 1a dung
modi hitu co.

S37 dugc didu ché tir S26 bing phan umg voi 4-nitrophenyl clorofomat
(NO,C¢HsOCOCI). Phan tmg xay ra trong dung méi va chit xic tic bazo nhu 1a
trietylamin c6 thé duoc sir dung néu cin. Hén hop phan tmg tao thanh bing cach tron
céc chét phan tmg va dung moi duoc rira bing nude dé loai hop chét wa nuée khong
mong mudn. Dung méi dugc loai khéi hdn hop phan tng d& tao thanh can, cin duge

tinh ché (chdng han bing cach sir dung k§ thuét sic ky) thu dugc S37.

S6, S46-53, S64, S66, va S67 dwoc didu ché tir S37 bing phan tmg véi amin c6
cbng thirc RNH,, trong d6 NR 1a NH, (S46), NEt, (S48), NHCH,Ph (S49), NHOH

o~ ol o e

(S51), S6), S47), = (850), (S52),
8

e 'S Ao L

D (853), " (S64), " o4 (866), hoic o (S67). Phan

ung xay ra v&i su c6 mit cua dung mdi, nhu 1a dung mdi hitu co, nhu 18 DMF. Theo
mot phuong 4n, chi mét duong lugng amin dugc str dung trong phan ng. Viéc tinh
ché duoc thyuc hién, vi dy, bing céach sic ky cot SiO,.

S6, S46-53, S64, S66, va S67 ciing duge didu ché tir $26, qua hop chét trung
gian S26-phosgen. Hop chit trung gian S26-phosgen tao thanh bing cach cho S26
phan Gng vdi triphosgen. Sau d6, S26-phosgen duge cho phan ing v4i amin ¢6 cong

thire RNH,, trong d6 NR la NH, (S46), NEt, (S48), NHCH,Ph (S49), NHOH (S51),
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(S6), (S47), (S50), (852),

NJW_@ u H”"\/Q_DH HN’\-/ﬁ_'z?

(S53), (S64), O (S66), hodc (S67). Phan
rng xay ra véi sy ¢6 mit cia dung mdi, nhu 14 dung méi hitu co. Theo mdt phuong 4n,
chi mot duong lugng amin dugc st dung trong phan tng. Viéc tinh ché dugc thuc

hién, vi du, bang céch sac ky c6t SiO,.

S55, 856, S58, va S60-63 dwgc diéu ché tir S27 bing phan ing véi HNR;R,,

“ory g o

N

trong d6 NR;R, 1a (S55), (S56), (S58),
N | S MH: etz HH; N l SN .
(S60), (S61), N (S62), hoic

(S63). Phan img xay ra trong dung méi, nhu 1a dung mdi hitu co, nhu 1a
clorofom, do d6 tao thanh hdn hgp phan tng. Dung mdi dugc loai khdi hdn hop phan
g dé tao thanh cin, c3n dugc tinh ché, vi du, bang sic ky cot silicagel thu dugc san

pham cudi cung.

S69-75 dwgc diéu ché tir S68, qua hop chét trung gian S68-phosgen. S68 dugc
xit ly véi triphosgen dé tao thanh hop chét trung gian, sau d6 hop chét trung gian nay
dugc xur ly véi amin RNH,, trong d6 R 1a NH, (S70), NEt, (S75), NHOH (S74),

H
[}

o T o ¥ e

(S69), (S71), (S72), va (S73). Phan
Urng x4y ra trong dung mdi, nhu 13 dung méi hitu co, nhu 1a clorofom, do d6 tao thanh
hén hop phan tng. Dung mdi dwgc loai khoi hdn hop phan tng d8 tao thanh cin, cin

duoc tinh ché, vi dy, bing sic ky cot silicagel thu dugc san pham cudi cing.

S76 duoc didu ché tir S68 bing phan tng v6i metyl clooxoaxetat. Theo mot
phuong 4n, phan Ung x4y ra véi sy ¢6 mét ctia dung méi, nhu 13 dung moéi hitu co, nhu
12 metylen clorua. Chét xuc tac bazo nhu 13 pyridin dugc sir dung néu can dé tao didu
kién thuan l¢i hogc thiic ddy phan tmg. Hon hop phan (g tao thanh bang cach tron
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céc chdt phan ung va dung méi duge ria bing dung dich bazo (chdng han natri
bicacbonat bdo hoa), dung dich axit (chdng han HCI), va nuée. Tinh ché nhu 1a séc ky
silicagel thu dugc S76.

S77 dugc diéu ché tir $76 bang phan ung v6i natri hydroxit. Theo mot phuong
an, phan tng x4y ra trong dung moi, nhu 12 dung mdi hitu co, nhu 14 metanol. Dung
mdi dugc loai khoi hdn hgp phan tng dugc tao thanh bang cach tron cac chit phan
ng va dung méi, do d6 tao thanh cin. Cn duge hoa tan trong nudc va rira bang dung
mdi hitu co khéc, nhu 13 ete, dé loai hop chét ky nuéc khong mong muébn. Pha nuée tir
dung dich rira bazo dugc axit héa va san phim dugc chiét tir d6 bing cach sir dung

dung mo6i hitu co, nhu 14 metylen clorua. Tinh ché thém nita néu can.

$78-S81 dugc diéu ché bing cach xtr Iy S77 véi thionyl clorua dé tao thanh
S77-Cl tho. Thionyl clorua con du, néu ¢, dugc loai khoi hdn hop phén tng. Sau d6
S77-Cl th6 dugc hoa tan trong dung moi, nhw 1 dung moi hitu co nhu metylen clorua,
va cho phan tng v6i HX, trong d6 X 1a NHEt (S78), NHPh (S79), NH, (S80), va
NHCH,-pyridin (S81). Loai dung moéi, va cin dugc tinh ché.

S82 dugc didu ché tir S68. S68 dugc cho phan ung véi CH,CHSO,Cl theo cach
tuong tu nhu san xuét S3. Sau d6 san phém dugce xr ly béng HNR|R; theo céch tuong
TN - |

tu nhu san xuét S1 va S2, ngoai trir 1a NRyR, 14 k
83 dugc didu ché tir S68. S68 dugc cho phan img véi RCOCI, trong d6 R
AN &
= 7
la , theo cach tuong tu nhu san xuéat S7, S9, va S40.

S84 dugc diéu ché tir S68 bang phén g véi benzyl bromua. Theo mdt phuong
an, phan tng xdy ra trong dung mdi, nhu 12 dung méi hitu co nhu metylen clorua. Chét
Xuc tic bazo nhu 1a trietylamin dwgc thém vao néu cin dé xic tac phan tmg. Hon hop
phan mg tao thanh bing cach tron cac chét phén tmg va dung modi dugc tinh ché thu
duoc S84.

S85 duge diéu ché tir $26. S26 dwoc cho phan ung voéi di-tert-butyl dicacbonat

trong dung moi, vi du dung méi hitu co nhu metylen clorua. Chét xuc tac bazo nhu 1a
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trietylamin cling dugc sit dung néu cin. H3n hop phan tmg tao thanh bang céach tron
cac chit phan tmg va dung méi dugce rira bing dung dich natri bicacbonat bdo hoa va
16p nuée duge chiét bing dung méi hitu co. Lép hitu co két hop duge 1am kho va cd
thu dugc S8S5.

S86 dugc didu ché tir S85 trong dung méi, vi du dung moi hitu co. S85 dugc xir
Iy biang BBr; dé tao thanh hén hop phan mg. Chét xtic tdc bazo, nhu 13 trietylamin,
dugc st dung trong phan tmg néu can. Phan ting dwoc dap tit (chdng han trong trudng

hop trietylamin, véi metanol) va ¢6. Tinh ché, vi du béng séc ky cdt, thu dugc S86.

S87 dugc diéu ché bing cach cho S86 phan Umng v6i triflometylsulfonyl
anhydrit. Phan ng dwgc tién hanh trong dung méi, nhu 1a dung méi hitu co. Chét xuc
tdc bazo nhu 13 trietylamin dugc thém vao néu cin. Trong trudmg hop thém
trietylamin, hén hgp phan tng tao thanh bing cach tron céc chét phan ung va dung
moi duoc dép tit bing nudc, sau d6 16p nude duge chiét bing dung méi hitu co thich
hop. Néu cén, 16p hitu co duge 1am kho (chéing han bing céach st dung magie sulfat),

va 16p hitu co dugce cd. Tinh ché 16p hitu co dic thu duge S87.

S88 dugc diéu ché tir S87 bing phan Gng cia morpholin,
tris(dibenzylidenaxeton)dipaladi(0),2-(di-fer¢-butylphosphino)-biphenyl, = va  kali
phosphat. Hon hgp phan tmg dugc pha lodng bang dung méi, nhu la metylen clorua
hodc dung méi hitu co thich hop khéc, va rira bing nuée. Lép nudce tao thanh bﬁng
cach rira bang nudc duge chiét bang dung mdi hitu co, nhu 1a metylen clorua. Sau d6
16p hitu co dugc 1am khd (chdng han qua magie sulfat) va c¢d. Cin dugc tinh ché, vi du
bang séc ky nhanh silicagel, thu dugc S88.

S89 dugc diéu ché tir S87 bing phan Ung véi benzenthiol va i-Pr,NEt trong
dung moi, nhu 132 CH3CN hodc dung méi hitu co thich hop khéc. Sau phén tng, dung
moi hitu co nhu 14 etyl axetat dugc thém vao hdn hop phan tng. Néu can, hdn hop
phan tmg dugc rira bing mdt hodc nhidu dung dich axit (chdng han HC), bazo (ching
han NaOH), va nuéc. Sau khi lam khé (ching han bing Na,SO,), dung dich duge co.
Tinh ché, vi du bing sic ky, thu dwgc S89. Theo céch khac, hdi luu S87 véi
benezethiol trong dung mdi thich hgp nhu 1a dioxan véi chit xuc tic nhu 1a i-
Pr,NEt/Pd,(dba)y/xantphos thu duoc S89.
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S90 dugc didu ché tir S87 bing cach cho phan ung vdi bazo, axit
phenylboronic, va chét xuc tac. Theo mot phuong 4n, bazo 1a K,CO; va chét xic tac 1a
(Pd(Ph3P),). Theo mét phuwong an, phan g xay ra trong dung méi, nhu 13 dung méi
hiru co, nhu 13 dioxan. Hon hgp phan tng tao thinh bing cach tron céc chit phan ung
va dung moi dugc pha loing bing mét dung méi (ching han metylen clorua), va rira
bing nudc dé loai san phim wa nuée khong mong mudn. C6 va tinh ché can thu dugc
S90.

S92 dugc didu ché tir S87 phan tmg véi kém xyanit. Theo m{t phuong an, phén
g x4y ra trong dung méi, nhu 12 dung mdi hiru co nhu DMF. Chét xuc tic nhu 13
Pd(PhsP), ciing dugc sir dung dé tao diéu kién thudn loi va thic d4y phan tng. Hon
hop phan ting tao thanh bang cach tron cac chét phan tmg va dung mdi, néu cn, dugc
pha lodng bing nuéc va dung dich axit va dugc chiét bing dung méi hitu co. Sau d6
phan chiét hitu co dugc ria béng cach st dung dung dich mudi, 1am khd, loc va cb.

Tinh ché cin vi du bang sic ky cot silicagel.

S94 dugc didu ché tir S86 bing phan ung vdi anhydrit axetic. Theo mt phuong
an, phan mg xay ra trong dung moi, nhu 1a dung méi hitu co nhu metylen clorua.
Trietylamin hodc chit xtc tic bazo khéc dugc thém vao néu cin. Ria bing nudc, tiép
theo 14 1am khé (chdng han bing cach sir dung natri sulfat), néu can. Tinh ché cin thu
duoc S94.

S95 dugc didu ché tir S94 bing phéan tmg v6i AICl; khan trong dung méi néu
can. Dung moi 14 dung méi hitu co nhu benzen. Hdn hgp phan tng duoc hdi luu va

1am lanh trén d4. Chiét bing dung méi hitu co, cd, va tinh ché cin thu duge S95.

S96 dugc didu ché tir S86 b%lng cach iot hoa. Vi dy, S86 dugc thém vao dung
mdi nhu 14 dung mdi hitu co nhu metanol, véi Nal du va Cloramin-T. Hbn hgp phan
ting duge dép tit bang dung dich Na,S,05. Co va tinh ché cin thu dugc S96 13 hdn hop

clia cac san pham iot héa mot 1in va iot héa hai 1an.

S97 dugc didu ché tir S86 bing phan Gng véi axit nitric. S86 dugc bao vé
(chcfng han béng cach str dung nhém bao v€ Boc) va thém vao axit sulfuric ddm dic.
Axit nitric dugc thém vao hén hgp phan tng. Hbn hop phan Gng dwoc lam lanh va
trung hoa (chdng han bing cach st dung Na,CO;) dé dap tit phan tng. Chiét hitu co

va 6 sau d6 dugc sir dung dé tach san phdm. Tinh ché thu dugc S97.
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$98 dugc diéu ché bang cach hydro héa S97. Vi dy, $97 dugc thém vao dung
dich, nhu 12 dung dich hitu co nhu metanol. Khi H, dugc thdi qua dung dich va chét
xuc tac Pd/C hodc chit xtic tac khac c6 thé si dung dugc thém vao. Loc dé loai chét

x(ic tic va tinh ché thu duoc S97.

$100 dugc didu ché tir S98. S98 dugc hoa tan trong dung dich axit, nhu 1a dung
dich nuéc HCI. Thém vao dung dich nay natri nitrit, va sau d6 1a NaNj3 trong nudée.
Hon hop phan ting duge chiét bing cach stt dung dung mdi hitu co. Néu cin, phin
chiét dugc rira bing dung dich bazo (chdng han natri bicacbonat bdo hoa) va nuéc.
Lép hitu co tir dung dich rira dugc lam khd b%lng cach str dung, vi du, natri sulfat khan,
va ¢ d¢ tao thanh cgn. Cin duge tinh ché dé thu duge S100. D& didu ché S99, NaN,
dugc thay bing NaBF, theo cach tuong ty.

Mbi S101, S102, va S103 c6 thé duge didu ché tir S68.

S101 c6 thé duge diéu ché tir S68 nhu sau. Triphosgen dugc cho phén Ung véi
S68 v6i sy ¢6 mit cua dung moi (nhu 1a dung méi hitu co diclometan, CH,Cl,) dé tao
ra S68-phosgen. Tuy y 13, bazo ciing c6 mit hodc thém vao dé tdy axit tao ra trong khi
phan tmg. C6 thé str dung bazo thich hop bét_k)‘/. Vi dy, bazo hitu co nhu 14 amin hitu
co nhu trietylamin, di-isopropyletylamin hogc pyridin c6 thé dugc sir dung. Bazo vo
co nhu 14 natri bicacbonat ciing c6 thé duoc sir dung. Sau do, khong cén tinh ché, hdn
hop phén tng chita S68-phosgen duge xir 1y bing 1-piperonylpiperazin. Néu cin, hdn
hop phan tmg dugc rira bing mot hodc nhidu dung dich axit (ching han HCI), bazo
(bazo NaOH), va nu6e. Dung moi dugc loai di, vi du dudi 4p suét giam. Sau d6 san

pham S101 c6 thé dugc tinh ché vi du bing cach sir dung sic ky cot SiO,.

S102 c6 thé duogc diéu ché tir S68 bing céach st dung so dd gidng nhu dbi véi

S101, voi ngoai 1€ 1a piperidin dugc str dung thay cho piperonylpiperazin.

8103 c6 thé duge didu ché tir S68 bang cach st dung so dd gidng nhu dbi véi
S101, v6i ngoai 1€ 1a N-Boc 1-piperazin duge st dung thay cho piperonylpiperazin.
Tuong tu, axit trifloaxetic (TFA) dugc thém vao dé loai nhém bao vé Boc.

S104 c6 thé dugc didu ché bing cach cho S36 phan Ung véi hydro peroxit
(H20,) v6i su c6 mit cia dung mdi (nhu 1a MeOH). Dung moi dugc loai di (vi du duéi
ap suét giam), va sau do san phém S104 c6 thé dugc tinh ché, vi du béng cach két tinh

lai.
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S105 c6 thé dugc didu ché tir S68 nhu sau. S68 duge cho phan tng véi CH;0-
C(O)C(O)CI v6i su c6 mit cia dung mdi (nhu 1d dung moi hitu co diclometan
(CH,Cly)) va tity y mdt chét xuc tac (nhu 13 pyridin). Tét hon 1a, CH;0-C(0)C(O)CI
nén dugc thém nhé giot. Néu cin, hdn hop phan tng dugc rira béng mét hodc nhiéu
dung dich axit (vi dy HCI), bazo (vi du NaOH), va nudc. Dung mdi duoc loai di va san

pham c6 thé duoc tinh ché thém, vi du bang céch séc ky cdt SiO,.

$107 c6 thé dugc diéu ché tir S26 nhu sau. Thém vao dung dich ctia S26 trong
dung mdi (nhu 1a MeOH), formaldehyt (CH,O) va natri xyanoborohydrua (NaBCNHj3)
va cho phan tmg. Tét hon 13, hdn hop phan wng dugc duy tri & d6 pH nim trong
khoang tir 4 dén 5, vi du bing cach thém vai giot IN HCl. Sau d6 dung méi dugc loai
di, vi du dudi 4p suét giam. Néu cin, cin c6 thé dugc hoa tan trong etyl axetat va rira
béng mot hodic nhiéu dung dich bazo (vi dy NaOH), va nu6c. Dung mdi c6 thé dugce
loai di, va san phém c6 thé dugc tinh ché thém, vi du béng cach str dung séc ky cot
Si0,.

S108 c6 thé dugc diéu ché nhu sau. Hén hgp cia N-benzyloxycarbonyl-glyxin
(Cbz-Gly,), Diisopropyl-carbodiimit (DIC), va N-hydroxysuxinimit (NHS), dugc cho
phan ing cung nhau trong dung mdi (nhw 14 dung moéi hiru co diclometan (CH,Cl,))
trong thoi gian thich hop. Sau d6 S26 dugc thém vao hdn hgp va phan tng duge xir Iy
thém. Néu cén, hén hop phan ttng dugce rira bang mot hodc nhidu dung dich axit (vi du
HCI), bazo (vi du NaOH), va nuéc. Sau d6 dung mdi c6 thé dugce loai di, vi du bing
cach 1am bay hoi. San phadm c6 thé dugc tinh ché thém, vi du bang cach st dung séc
ky cot SiO,. _

8109 c6 thé dugc diéu ché tir 108, nhur sau. S108 trong dung méi (nhu 1a dung
mdi hitu co diclometan (CH,Cl,)) dugc cho phan tng véi HBr/CH;CO,H. Sau thoi
gian thich hgp, hdn hop phan tmg dugc 1dm bay hoi, vi du duéi ap sudt giam. Cin
dugc hoa tan trong dung méi thich hep, nhu 128 MeOH, va duge xir Iy bang propylen
oxit. Sau d6 dung méi c6 thé duoc loai di, vi du dudi 4p sudt giam, thu duge S109 tho.
S$100 c6 thé dugc tinh ché thém, vi du bing c4ch hoa tan trong dung dich axit (nhu 14
HCl), rtra béng etyl axetat, va lam bay hoi.

S110 c6 thé duge diéu ché nhu sau. Hn hop ctia S26, metyl 1-bromoaxetat va

pyridin dugc cho phén tng trong DMF trong thoi gian thich hop. Thém vao hdn hop
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ndy etyl axetat va néu cin, hdn hop phan tmg dugc rira bang dung dich bazo (vi du
NaHCO3), hodac nudc. San phém S110, dudi dang déu, co6 thé duogc tinh ché, vi du
bang séc ky cot SiO,.

S111 ¢6 thé dugc didu ché nhu sau. Bazo (nhu 1a 1N NaOH) dugc thém vao
S110 trong dung méi (nhu 12 MeOH), va hén hgp dugc d phan img trong thoi gian
thich hgp. Sau d6 loai dung méi, vi du dudi 4p sut giam, va sau d6 cin c6 thé duge
hoa tan trong dung dich chira nudc, nhu 13 nuéce. Pha nuéce c6 thé dugce rira bing etyl
axetat va axit héa, vi du bang 1N HCI, d&n d6 pH khoéng 4. Sau d6 dung méi c6 thé
dugc loai di, vi du duéi ap suét giam, dé san xudt S111 tho. NaCl c6 thé duoc loai di

b%mg céch str dung ruou, nhu 13 etanol, thu duge S111 tinh khiét dudi dang chét ran.

S112 ¢6 thé duge diéu ché nhu sau: Thém nhé giot SO,Cl, vao hdn hop ciia $26
va pyridin trong dung mdi (nhu 1& dung moéi hitu co diclometan (CH,Cl,)), & nhiét d6
khoang 0°C va phan (ng trong thoi gian thich‘hqp. Dung méi ¢6 thé dugc loai di, vi du
dudi ap suét gidm. Can co thé duogc hoa tan trong dung dich bazo thich hgp, nhu 14
NaOH. Sau d6 dung dich nuéc c6 thé duge rira bing etyl axetat, va axit hoa (vi du
bing IN HCI) dén d6 pH khoang 4. Pha nudc c6 thé duwoc chiét 13n nita bing etyl
axetat, va pha etyl axetat dugc lam bay hoi, vi du duéi 4p suét gidm, thu dugc S112

dudi dang bot.

S113 c6 thé duoc didu ché nhu sau. S107 trong etyl axetat duge xir ly bing
CH;L. Hon hop duge khudy trong thoi gian thich hop, va san phdm S113 duéi dang

chit rin mau tring dugc thu gom bing céch loc.

S114 c6 thé duoc didu ché nhu sau. Horp chét S26, trong dung méi nhu 13 dung
moi hitu co CH,Cl, duge 1am lanh ly tuong dén nhiét dd khoang 0°C. Thém vao dung
dich nay triphosgen. Tuy ¥ 1, bazo cling ¢6 mit hodc thém vao dé tiy axit tao ra trong
phan tmg. C6 thé sir dung bazo bt ky. Vi du, bazo hitu co nhu 13 amin hitu co nhu
trietylamin, di-isopropyletylamin hogc pyridin c6 thé dugc sir dung. Bazo vd co nhu 1a
natri bicacbonat ciing c¢6 thé duoc st dung. Phan ting dugce dé tién hanh (ly tudng la
nhiét do khoang 0°C) trong thoi gian thich hop (vi du khoang 1 gi¥). Khong cin tinh
ché thém, S26-phosgen tao thanh trong hdn hop phan tng sau d6 ¢ thé dugc xu ly
bing N-Boc 1-piperazin, 1dn nira ly tudng & nhiét do khoang 0°C, va phan tmg dugc dé

tién hanh (ly tuéng & nhiét do khoang 0°C) trong thoi gian thich hop (vi du khoang 1
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gi®). Néu can, hdn hop phan ting dugc rira bang mot hodc nhidu dung dich axit (vi du
HCI), bazo (vi du NaOH), va nugc. Dung moi duge loai di va san phim c6 thé duoc

tinh ché thém, vi du béng séc ky cot SiO,.

S115 c6 thé dugc didu ché nhu sau. H8n hop cia S114 va thude thtr Lawesson
trong toluen dugc khudy & nhiét do khoang 90°C trong vai gi. Hon hop dugc lam
ngudi dén nhiét d6 trong phong va rira bing bazo thich hop, nhu 1a NaHCO; béo hoa.
San pham S115 c6 thé dugc tinh ché, vi du bang sic ky SiO,.

S116 ¢6 thé dugc diéu ché nhu sau. Hén hop cia S115 va axit trifloaxetic
(TFA) trong dung méi thich hgp (nhu 1a dung méi hitu co diclometan (CH,Cl,)) duge
khudy & nhiét d6 khoang nhiét do trong phong trong thoi gian thich hgp (vi dy, khoang

2 gi0). Lam bay hoi dung méi, vi du dudi ap suét giam, tao ra S116.

S117 (S117) c6 thé duoc diéu ché nhu sau. Dung dich cia S057 trong dung moi
thich hop (nhu 14 dung mdi hitu co diclometan (CH,Cl,)) dugc 1am lanh dén —78°C.
Thém vao dung dich nay 1M BBr; dung moi thich hgp (nhu 1a dung méi hitu co
diclometan (CH,Cl,)), va hén hop dugc khudy (¢ nhiét do khoang 78°C) trong thoi
gian thich hop (vi du khodng 3 gi®) va sau d6 1am ngudi dén nhiét do trong phong.
Néu cin, hdn hop duogc rira b%mg axit (nhu 1a IN HCI) va/hodc H,O. Sau khi loai dung

mbi, san phim S117 ¢ thé dugc tinh ché, vi du bang séc ky cot SiO,.

S118 c6 thé duoc tdng hop nhu sau. $26 trong dung moi thich hop (nhu 1a dung
moi hitu co diclometan (CH,Cl,)) dugc xir 1}7 bing BODIPY TMR-X, SE (Molecular
Probes Inc.) trong thoi gian thich hgp (vi dy, khoang 3 gi®). Néu cén, hdn hop c6 thé
dwoc rira bang axit (nhu 12 0,01N HCI) va/hodc bazo (nhu 1a NaHCO;). Loai dung

mdi, vi du dudi ap sudt giam, thu duge S118.

S119 ¢6 thé duoc téng hop nhu sau. Hén hop S107, H,O, (vi du khoang 50%),
va rugu (nhu 12 MeOH), duge khudy & nhiét d6 khoang nhiét do trong phong trong
thoi gian thich hgp (thudng 1a khoang 2 ngay). Néu can, c6 thé sir dung phd khéi dé
theo doi sy bién mat S107 va sy tao thanh san phém S119). Dung méi c6 thé dugc loai

di, vi du duéi ap sudt giam, thu duge S119.

S120 c6 thé dugc tdng hop nhu sau. Hén hgp S26, benzyl bromua va Na,COs
trong dung méi (nhu 12 DMF), dugc cho phan tng trong thdi gian thich hop, t6t hon 1a

qua dém. Etyl axetat dugc thém vao phan tmg, va sau d6 néu cén thi phan ung duogc
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rira bﬁng dung mdi thich hop, vi du b:?lng H,0 (4x10 ml). Pha hitu co c6 thé dugc cd,
vi du dudi 4p sult gidm, va cin c6 thé duge tinh ché, vi dy bang sic ky cot thu duge
S121.

S121 c6 thé dugc tdng hop nhu d6i véi S120, nhung bang cach sir dung 4-OH-

benzyl bromua thay cho benzyl bromua.

S122 c¢6 thé duge tdng hop nhu sau. Dung dich lanh ctia hgp chit S26 trong
dung mbi, nhu 14 dung mdi hitu co trong CH,Cl,, DIEA dugc thém vao, va sau do
thém axetoxyaxetyl clorua. Phan tmg dugc dé tién hanh trong thoi gian thich hop, va
sau d6 pha lodng, (vi du bang dung dich nude 1,0M HCI) va chiét (vi du bing céch st
dung CH,Cl,). Lép hitu co Kkét hop cé thé dugc rira néu can (vi du br:ing H,0, nudc
mubi), lam khd (vi du bang Na,SO,), loc, va 1am khd (vi du bing cach 1am bay hoi).
San phém c6 thé duoc tinh ché thém, vi du béng cach sic ky trén cot silicagel, va co
thé giai hip véi gradien tang dan vé d6 phan cuc tir 0 dén 50% diu hoa trong etyl

axetat. Sau d6 cac phan doan thich hop dugc két hgp thu duge san phdm mong mudn.

S$123 c6 thé duoc téng hop nhu sau. BS sung LiOH vao dung dich ctia hop chit
S122 trong dung mdi (nhu 14 MeOH) va THF, tdt hon 13 & nhiét do trong phong. Phan
tmg dugc dé tién hanh trong khoang thdi gian thich hop & nhiét do thich hop (Iy twdng
1a quanh nhiét d9 trong phong, va sau d6 c6 thé dugc pha lodng (vi du bang dung dich
nuée 1,0M HCI) va chiét (vi du bing CH,CL). L6p hitu co két hop c6 thé duoc rira (vi
du béng H,0, nuéc muéi), lam kho (vi du béng NayS0Oy), loc va 1am khd (vi du béng
cach 1am bay hoi). San phdm thé c6 thé dugc tinh ché, vi du bing sic ky trén cot
silicagel, giai hdp, vi du voi gradien ndng do ting din v& do phén cuc tir 0 dén 70%
diu héa trong etyl axetat. C4c phan doan thich hop sau d6 dwgc két hop thu duge
S123.

Cén luu y rang cic hop chit dugc sir dung 1am nguyén liéu ban dau, hodc dugc
tao ra lam san pham trung gian, cho quy trinh tdng hop hop chét theo sang ché, ban
than ching c6 c4u trac ndm trong cong thirc theo sang ché, va/hodc ban than ching ¢o
thé 1a hoat chét hiru dung trong céc phuong phép va ché phdm theo sang ché. Nguyén
liéu ban diu va san phdm trung gian ndy c6 thé hitu dung, khong ké nhitng cai khac, dé
diéu tri hodic phong ngira cac rdi loan va bénh khéc nhau c¢6 lién quan dén thu thé RyR

nhu 1 réi loan co va tim, diéu trj hodc phong ngira su rd & thu thé RyR2 & dbi tugng,
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hoic diéu bién viéc gén RyR va FKBP & dbi tugng. Sang ché bao gdm nguyén lidu ban
dAu hoic hop chét trung gian bt ky dugc mé ta & ddy cd cdu tric ndm trong cong thirc
L, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-] hodc I-m, va/hodc cac hgp chét nay
hitu dung lam hoat chét trong phuong phap va ché phdm theo sang ché. Vi duy, theo
mdt phuong 4an, hc_rp chét $68, hitu dung 1am nguyén liéu ban dau dé tbng hop hop qhét
S69 — S75, ¢6 thé dugc sir dung dé, khong ké nhitng cai khac, didu tri hodc phong
ngira r6i loan va bénh c6 lién quan dén thy thé RyR, didu tri hoic phong ngtra su ro &

thu thé RyR2, hogc didu bién viéc gin RyR va FKBP & déi tuong.

Theo phuong 4n khac, hop chat S26, hitu dung trong téng hop nhidu hop chit
mb ta & day (bao gdm S3, S4, S5, 87, 89, S11, S12, S13, S14 va céc hop chét khéc) ¢6
thé duoc st dung, khong ké nhitng cdi khdc, @& didu tri hodc phong ngtra cac bénh va
rdi loan khac nhau c6 lién quan dén thy thé RyR, diéu trj hoic phong ngtra su ro & thu

thé RyR2, hoic diéu bién viéc gin RyR va FKBP & dbi tuong.

Tuong ty nhu viy, theo phuong 4n khac, hop chit S25 (xem don My sb
10/809,089) cling c6 thé dugc si dung, khong ké nhitng cdi khdc, @& didu tri hodc
phong ngira cac bénh va rdi loan khac nhau c6 lién quan dén thy thé RyR, diéu tri hoic

phong ngira sy 1o & thu thé RyR2, hoic diéu bién viéc gin RyR va FKBP & d6i tuong.

Hop chit theo sang ché duoc didu ché & céac dang khéac nhau, nhu 13 mudi,
hydrat, solvat, phitc chat, tién dugc chét hodc mudi cua tién duoc chit va sang ché bao

gOm tt ca cac dang bién thé cua hop chét.

Thuét ngit “(cac) hop chét theo sang ché” nhu dugc sir dung & day c6 nghia la
hop chét ¢6 cong thuc I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 hodc I-m, va

muodi, hydrat, tién dugce chat va solvat cia ching.

“Dugc phdm” dung dé chi hdn hop ciia mot hodic nhidu hop chit mé ta & day,
hodc mudi duge dung, hydrat hoic tién duoc chit cia ching, véi cac thanh phan hoa
hoc khéc, nhu 1 chét mang chép nhén duge v& mit sinh ly va ta dugc. Muc dich cua
dugc pham 13 tao diéu kién thuén loi cho viée sir dung hop chit dén co quan.

“Tién dugc chat” diing dé chi chit dugc bién ddi thanh dugc chét gbc in vivo.
Tién dugc chét thuong 13 hitu dung bdi vi trong mot sb trudong hop, chiing dé str dung
hon duoc chét gbe. Tién duge chét c6 tinh sinh kha dung, vi du khi str dung qua dudng

miéng trong khi d6 dugc chit gbc thi khéng. Tién duoc chit c6 dd tan duge cai thién
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trong dugc phém so v6i dugc chit géc. Vi dy, hop chét mang cac nhém bao vé duoc
tach ra bang cach thily phén trong thé dich, chdng han trong dong mau, do do giai

phéng hoat chit hodc dugc oxy héa hodc khir trong thé dich dé giai phong hop chit.

Hop chét theo sang ché cling dugc dwa vao ché phim & dang mudi duge dung,
ching han mubdi cong axit, va phirc chit ctia ching. Viéc didu ché cac mudi nay c6 thé
tao diéu kién thuan loi cho viéc sir dung dugc ly bing cach thay dbi dic didm vat Iy
ctia dugc chit ma khong ngin ngira téc dung sinh 1y ctia né. Vi du vé céc thay di hitu
dung vé dic tinh vét Iy bao gbm, nhung khong chi giéi han &, 1am giam diém noéng
chay dé tao diéu kién thuén 1¢i cho viéc str dung qua ni€m mac va lam ting do hoa tan

dé tao diéu kién thuén lgi cho viéc sir dung nong d6 dugc chét cao hon.

Thuat ngit “mubi dwoc dung” c6 nghia 13 muébi cong axit 1a thich hop hoic
tuong thich véi viéc diéu tri bénh nhan hodc dbi tuong nhu 1a bénh nhan 13 nguoi hodc

dong vat nhu 1a ché.

Thuat ngit “mudi cong axit dugc dung” nhu dugc sit dung & day cé nghia 1a
mudi khong doc hitu co hodc vo co cia hop chét bazo bat ky c6 cong thuce I, I-a, I-b, I-
¢, I-d, I-e, I-f, I-g, I-h, I-i, I+j, I-k, I-1 hodc I-m, hodc hop chét trung gian bét ky ctua
chiing. Axit vo co dugc 14y 1am vi dy ma tao thanh muéi cdng axit thich hop bao gdm
axit clohydric, bromhydric, sulfuric va phosphoric, ciing nhu 12 mudi kim loai nhu 1a
natri monohydro ortophosphat va kali hydro sulfat. Axit hitu co duge 1dy 1am vi du ma
tao thanh mubi cong axit thich hop bao gdm axit mono-, di-, va tricarboxylic nhu 1a
axit glycolic, lactic, pyruvic, malonic, suxinic, glutaric, fumaric, malic, tartric, xitric,
ascorbic, maleic, benzoic, phenylaxetic, xinamic va salixylic, cling nhu 13 axit sulfonic
nhu 12 axit p-toluen sulfonic va metansulfonic. Mubi mono hoic di-axit c6 thé duogc
tao thanh, va mubi nay ton tai & dang hydrat hoa, solvat héa hodc gn nhu khan. N6i
chung, mubi cfng axit ciia hgp chét c6 cong thirc I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-
i, I-j, I-k, I-1 va I-m, tan trong nuGc va cac dung moi hitu co ua nude khac nhau nhiéu
hon, va néi chung chimg t6 diém néng chay cao hon so véi dang bazo ty do cua
chiing. Viéc chon muéi thich hop 14 da biét déi véi ngudi c6 hiéu biét trung binh trong
linh vyc k¥ thut ndy. Cac mudi khong duge dung khc, chdng han oxalat, dugc st
dung, vi du, dé tach hop chét theo sang ché @& su dung trong phong thi nghiém hoidc

dé bién d6i thanh mubi cdng axit dugc dung sau do.
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Hop chét theo sang ché tao thanh hydrat hoic solvat, 13 ndm trong pham vi cta
yéu ciu bao hd. Khi hop chét theo sang ché ton tai & dang ddng phan ving, dong phén
c4u hinh, cAu hinh riéng hodc ddng phan khong dbi quang thi c4c dang nay va cac hdn
hop khéc nhau ciia chiing déu nim trong pham vi cta cong thire I, I-a, I-b, I-c, I-d, I-€,
I-f, I-g, I-h, I-i, I, I-k, I-1 va I-m. C6 thé tach ting chét ddng phan bing cach st dung
phuong phép téch va tinh ché da biét néu can. Vi dy, khi hop chét theo sang ché 1a
raxemat, raxemat c6 thé dugc tach thanh hop chét (S) va hop chit (R) bang cach phén
gidi quang hoc. Ting chat ddng phan quang hoc va hdn hop ctia ching 13 ndm trong

pham vi cia cong thic I, Ia, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 va I-m.

Thuat ngir “solvat” nhu dugc sit dung & day c6 nghia 1a hop chét c6 cong thirc
I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, Ik, I-1 hodc I-m, hoic mudi dugc dung cua
ching, trong d6 cac phan tt ciia dung méi thich hop dugc két hop trong mang luéi
tinh thé. Mot dung mdi thich hop 13 ¢6 thé duﬁg nap sinh Iy & lidu dugc sir dung. Vi du
vé dung mai thich hop 13 etanol, nudc va céc dung mdi tuong tu. Khi nudc 1a dung

moi, phan t& dugc goi 1a “hydrat”.

Thuét ngir “lvong hitu hidu”, “lugng di" hodc “luvong hitu hiéu diéu tri” cua
mot chit nhu dugc st dung & day 1a lugng du dé dem lai két qué c6 lgi hodc mong

Ayq??

mudn, bao gdm cac két qua 14m sang, va nhu viy “lugng hitu hi¢u” tuy thudc vao ngir
canh né dugc &p dung. DPép ting 14 phong ngira va/hoiic diéu tri. Thuat ngir “lugng hiru
hiéu” ciing bao gdm lugng cua hop chét ¢6 cong thic I, I-a, I-b, I-c, I-d, I-¢, I-f, I-g, I-
h, I, I+j, I-k, I-1 hogc I-m, 1a “hitu hidu diéu tri” va trinh hodc gn nhu gidm bét cac

tac dung phu khong mong mubn.

Nhu duge sir dung & ddy va ciing nhu duge hidu 13 trong linh vuc nay, “didu
tri” 12 phuong phép thu dwgc két qua c6 loi hoic mong mudn, ké ca két qué 14m sang.
Két qua 1am sang c6 lgi hodc mong mudn bao gdm, nhung khong chi gidi han &, giam
nhe hoic loai trir mot hodc nhiéu tridu chirng hodc tinh trang bénh ly, giam b4t mirc 4o
bénh, 1am 6n dinh (nghia 1a khong 1am x4u di) tinh trang bénh, ngin ngira lan truyén
bénh, 1dm cham hoic tri hoan tién trién bénh, giam b6t hodc diu b6t tinh trang bénh va
thuyén gidm (mot phan hogc toan bd), dit cho c6 thé phat hién hoic khong thé phat
hién. “Piéu tri” ciing ¢6 nghia 1a kéo dai sy song so voi su sbéng mong dgi néu khong

di€u tri.
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A

Thuit ngit “dong vat”, “ddi trong” va “bénh nhan” nhu dugc st dung & day bao
gOm tét ci cac thanh vién cua gidi dong vt bao gdm, nhung khéng chi gi6i han &,

dong vat c6 vi, dong vat (chdng han meéo, chd, ngua, v.v.) va ngudi.

Sang ché ciing dé xut ché pham, bao gbm hop chit dugc danh diu phéng xa c6
cong thuc I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-1 va I-m. Viéc danh d4u hop
chit duge thuc hién bing cach sir dung mot trong nhiéu chit ¢4nh ddu hoat tinh phéng
xa khéc nhau da biét trong linh virc nay. Chét danh diu hoat tinh phéng xa theo séng
ché vi du 1a ddng vi phéng xa. Pdng vi phong xa 14 ddng vi bat ky ma phat ra phéng
xa 6 thé phat hién bao gdm, khong gi6i han &, >°S, 2L, °H, hoic “C. Hoat tinh phéng
xa phat ra bdi déng vi phéng xa c6 thé dugc phat hién boi k§ thuat da biét trong linh
vuc ndy. Vi dy, phit xa gamma tlr déng vi ph6ng xa dugc phét hién bang cach sir dung

k¥ thuét hién anh gamma, cu thé 1 hién anh xa hinh.

Theo cach vi dy, hgp chét d4nh ddu phéng xa theo sang ché duoc diéu ché nhu
sau. Hop chét theo sang ché c6 thé dugc loai metyl héa & vong phenyl bang cach sir
dung BBr;. Hop chét phenol tao thanh sau d6 dugc metyl hoéa lai bing cach sir dung
tdc nhan metyl héa d4nh ddu phéng xa (nhu 1a 3H-dimetyl sulfat) véi sy ¢6 mit cua

bazo (nhu 12 NaH) dé tao ra hop chét danh diu *H.

Sang ché ciing d& xuit hop chit c6 thé dwoc phan loai thanh 1,4-
benzothiazepin, bao gém, theo cach vi du va khong gidi han, S1, S2, S3, S4, S5, S6,
S7, 89, S11, S12, S13, S14, S19, S20, S22, S23, S25, 826, S36, S37, S38, S40, S43,
S44, S45, S46, S47, S48, S49, S50, S51, S52, S53, S54, S55, S56, S57, S58, S59, S60,
S61, S62, S63, S64, S66, S67, S68, S69, S70, S71, S72, S73, S74, S75, S76, S77, S78,
S79, S80, S81, S&2, S83, S84, S85, S86, S87, S88, S89, S90, S91, S92, S93, S94, S95,
S96, S97, S98, S99, S100, S101, S102, S103, S104, S105, S107, S108, S109, S110,
S111, 8112, S113, S114, S115, S116, S117, S118, S119, S120, S121, S122, va S123.

Céc hop chét nay va hop chit bat ky khéc theo sang ché dugc két hop véi chét
mang duoc dung, nhu duge md ta & trén, do d6 dé tao thanh duge pham.

Theo céc phan néu trén, sang ché con dé xuét hop chét 1,4-benzothiazepin, nhu
md ta & day, trong d6 hop chit nay dugc ding véi luong hitu hidu dé didu tri hoic
phong ngira chirng loan nhip tim do luyén tép & dbi tugng. Tuong ty nhu vay, sing ché

dé xuét hop chét 1,4-benzothiazepin nhu mé ta & day, trong d6 hop chét nay dugc
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dung véi lugng hitu hiéu dé phong ngira dot tir tim do luyén tap & dbi twong. Thém
vao d6, sang ché d& xuit hop chét, nhu mé ta & day, trong d6 hop chit nay dugc ding
véi lugng hitu hiéu dé didu tri hodc phong nglra rung nhi hogic suy tim ¢ dbi twong.
Theo timg phuong phap trong sé céc phuong phap nay, hop chit duge chon tir nhém

hop chit gdm c6 cac hop chét co cong thirc:

R,

R— - ‘ Rs
[~

trong do,
n=0, 1, hodc 2;
Rnam ¢ mét hodc nhi€u vi tri trén vong benzen;

mdi R ddc 1ap dugc chon tir nhém gém c6 H, halogen, -OH, -NH,, -NO,, -CN, -
N3, -SOsH, axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino;
trong d6 mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino cé
thé dugc thé bing mot hodc nhidu gbc doc 1ap duge chon tir nhém gbm c6 halogen, N,
O, -S-, -CN, -N3, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl,
(hetero-)xycloalkyl, va (hetero-)xyclyl;

R; dugc chon tir nhém gdém c6 H, oxo, alkyl, alkenyl, aryl, xycloalkyl, va
heteroxyclyl; trong d6 mdi alkyl, alkenyl, aryl, xycloalkyl, va heteroxyclyl c6 thé dugc
thé b%mg mdt hodc nhiéu géc doc 1ap dugce chon tir nhom gém c6 halogen, N, O, -S-, -
CN, -N3, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl, (hetero-
)xycloalkyl, va (hetero-)xyclyl;

R, duge chon tir nhém gdém c6 H, -C=0(Rs), —C=S(Rs), -SO,R;, —-PORgRo, -
(CHy)m-Ryy, alkyl, aryl, heteroaryl, xycloalkyl, xycloalkylalkyl, va heteroxyclyl; trong
d6 mbi alkyl, aryl, heteroaryl, xycloalkyl, xycloalkylalkyl, va heteroxyclyl ¢ thé duoc
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thé bang mot hodc nhidu gbc doc 13p duge chon tir nhém gdm c6 halogen, N, O, -S-, -
CN, -N3, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalkyl,
va (hetero-)xyclyl;

R; dugc chon tir nhom gém c6 H, COY, CONY, axyl, alkyl, alkenyl, aryl,
xycloalkyl, va heteroxyclyl; trong d6 mdi axyl, alkyl, alkenyl, aryl, xycloalkyl, va
heteroxyclyl ¢ thé dugc thé bing mot hoac. nhiéu gdc doc 14p duge chon tir nhém
gém c6 halogen, N, O, -S-, -CN, -N3, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino,
alkenyl, aryl, (hetero-)xycloalkyl, va (hetero-)xyclyl; va trong d6 Y duoc chon tir
nhém gdm c6 H, alkyl, aryl, xycloalkyl, va heteroxyclyl,

Ry dugc chon tr nhém gdém c6 H, alkyl, alkenyl, aryl, xycloalkyl, va
heteroxyclyl; trong d6 mdi alkyl, alkenyl, aryl, xycloalkyl, va heteroxyclyl c¢6 thé dugc
thé béng mdt hodic nhiéu géc doc 1ap duoc chon tir nhém gém c6 halogen, N, O, -S-, -
CN, -Ns, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl, (hetero-
)xycloalkyl, va (hetero-)xyclyl;

Rs dugc chon tir nhém gdébm c6 -NRj;, NHNHR;,, NHOH, —ORjs,
CONH,NHR;j4, CO3R;5, CONRys, CH,X, axyl, alkenyl, aryl, xycloalkyl,
xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong 6 mdi axyl, alkenyl, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé duoc thé bing
mot hodc nhiéu géc ddc 1ap duoc chon tir nhom gém c6 halogen, N, O, -S-, -CN, -Nj,
nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalkyl, va
(hetero-)xyclyl;

R¢ duoc chon tir nh6m gém c6 —OR;s, NHNR,4, NHOH, -NRy4, CH,X, axyl,
alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl;
trong d6 mdi axyl, alkenyl, alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va
heteroxyclylalkyl c6 thé dugc thé bing mot hodc nhidu gbc doc lap dugc chon tir
nhém gém co halogen, N, O, -S-, -CN, -Nj, nitro, oxo, axyl, alkyl, alkoxyl,
alkylamino, alkenyl, aryl, (hetero-)xycloalkyl, va (hetero-)xyclyl;

R; duogce chon tir nhom gém c0 —OR;ys, -NR 6, NHNHR 6, NHOH, CH,X, alkyl,
aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mbi
alkyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé dugc

thé béng mét hodc nhiéu géc doc 1ap dugc chon tir nhém g6m c6 halogen, N, O, -S-, -
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CN, -N3, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalkyl,
va (hetero-)xyclyl,

Rg va Ry doc lap dugc chon tir nhém gdm c6 OH, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong
d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl c6 thé dugc thé bing mdt hodc nhidu gbe doc lap
duoc chon tir nhom gém ¢o halogen, N, O, -S-, -CN, -Nj3, nitro, oxo, axyl, alkyl,

alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalkyl, va (hetero-)xyclyl;

R10 dlIQ’C Cth’l tr nhém g6m co NH2, OH, —SOzRII, -NHSOan, C=O(R12),
NHC=O(Rj), -OC=O(R;2), va -POR 3R 14;

Ri1, Rz, Rys, va Ryy ddc 14p dugce chon tir nhém gém ¢6 H, OH, NH,, NHNH,,
NHOH, axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl; trong do mdi axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé
dugc thé b%mg mdt hodc nhidu géc doc 1ap duogce chon tir nhém gém c6 halogen, -N-, -
O-, -S-, -CN, -N3, nitro, oxo, axyl, alkenyl, alkoxyl, alkyl, alkylamino, amino, aryl,
xycloalkyl, xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl, va hydroxyl;

X dugc chon tir nhém gdm ¢6 halogen, CN, CO,R;s, CONR;4, -NR —OR;5, -
SO,R;, vA ~PORgR,; va

Rjs va Ry doc 18p duge chon tir nhém gém cé H, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong
d6 mdi axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl, xycloalkyl, xycloalkylalkyl,
heteroxyclyl, va heteroxyclylalkyl ¢ thé dugc thé bing mdt hodc nhidu gbc doc lap
duogc chon tir nhom gém ¢6 halogen, -N-, -O-, -S-, -CN, -Nj, nitro, oxo, axyl, alkenyl,
alkoxyl, alkyl, alkylamino, amino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl,
heteroxyclylalkyl, va hydroxyl, va trong d6 mdi gdc axyl, alkenyl, alkoxyl, alkyl,
alkylamino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl dugc
thé ban than né c6 thé dwoc thé bing mot hodc nhidu gbe doc 1ap duoc chon tir nhém
gff)m c6 halogen, -N-, -O-, -S-, -CN, -Nj, nitro, oxo, axyl, alkenyl, alkoxyl, alkyl,
alkylamino, amino, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl,
va hydroxy;
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va mudi, hydrat, solvat, phirc chat, va tién dugc chat cta chung.

Vi du vé& cac hop chit nay bao gdm, khong gi6i han &, S1, S2, S3, S4, S5, S6,
$7, 89, S11, S12, S13, S14, S19, S20, S22, $23, S25, §26, S36, $37, S38, S40, $43,
S44, 845, 846, S47, S48, S49, S50, S51, S52, S53, S54, S55, $56, S57, $58, S59, S60,
S61, S62, S63, S64, S66, S67, S68, S69, S70, S71, S72, S73, S74, S75, 876, S77, S78,
S79, S80, S81, S82, S83, S84, S85, S86, S87, S88, S89, $90, S91, S92, S93, S94, S95,
S96, S97, S98, S99, $100, S101, S102, S103, S104, S105, S107, S108, S109, S110,
S111, S112, S113, S114, S115, S116, S117, S118, S119, S120, S121, S122, va S123.

Theo mdt phuong 4n theo sang ché, néu R, 1a C=0(Rs) hodc SO,R., thi R & Vi

tri 2, 3, hodc 5 trén vong benzen.

Theo phuong an khac theo sing ché, néu R, l1a C=0(Rs) hoic SO,R, thi mdi R
doc 1ap dugc chon tir nhém gém co H, halogen, -OH, -NH,, -NO,, -CN, -Nj3, -SO;H,
axyl, alkyl, alkylamino, xycloalkyl, heteroxyclyl, heteroxyclylalkyl, alkenyl, (hetero-
Jaryl, (hetero-)arylthio, va (hetero-)arylamino; trong d6 mdi axyl, alkyl, alkoxyl,
alkylamino, xycloalkyl, heteroxyclyl, heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-
Jarylthio, va (hetero-)arylamino c6 thé duoc thé bang mot hogic nhidu gbc doc lap duge
chon tir nhom gém c6 halogen, N, O, -S-, -CN, -Nj, -SH, nitro, oxo, axyl, alkyl,
alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalkyl, va (hetero-)xyclyl.

Theo phuong 4n khac theo sang ché, néu R, 1a C=0O(R5) hodc SO,R, thi c6 it
nhét hai nhém R dugc gin vao vong benzen. Hon nita, ¢6 it nhét hai nhém R duogc gin
vao vong benzen, va ca hai nhom R duoc gén & cac vi tri 2, 3, hodc 5 trén vong
benzen. Hon nita, mdi R d6c 1ap dugc chon tir nhém g6m co H, halogen, -OH, -NH,, -
NO,, -CN, -N;, -SO:;H, axyl, alkyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino;
trong d6 mdi axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino cé
thé dugc thé béng mot hodic nhiéu gbc doc lép dugce chon tir nhém gém c6 halogen, N,
O, -S-, -CN, -N3, -SH, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl,
(hetero-)xycloalkyl, va (hetero-)xyclyl. |

Theo phuong én khéac theo sang ché, néu R; 1a C=0O(Rs), thi R5 dugc chon tir
nhém gém co -NR6, NHNHR 5, NHOH, —OR;s, CONH,NHR 45, CONR 4, CH,X, axyl,
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aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl; trong d6 mdi
axyl, aryl, xycloalkyl, xycloalkylalkyl, heteroxyclyl, va heteroxyclylalkyl c6 thé duoc
thé bing mot hodc nhidu gbc dbc 1ap duge chon tir nhém gbm c6 halogen, N, O, -S-, -
CN, -N3, nitro, oxo, axyl, alkyl, alkoxyl, alkylamino, alkenyl, aryl, (hetero-)xycloalky],
va (hetero-)xyclyl.

Chirng minh hiéu qua

Nhu duogc chimg minh trong Hinh 1, cidc phuong 4n A, B, C, va D, S36 ¢6 hiéu
Ic hon trong viéc 1am ting kha nang gin két ctia FKBP12.6 va RyR2 so v6i JTV-519
va khéng phong bé kénh Ca2+ kiéu L (Icar) hodc kénh HERG K (Ig,). Trong phuong
an A, RyR2 dugc phosphoryl hoa bdi PKA dugc tao ra nhu sau: ché phdm mang SR
tim (5pl, 50pg) dugc thém vao tdng cong 100ul dung dich dém kinaza (8mM MgCl,,
10mM EGTA, 50mM Tris-PIPES, d¢ pH =6,8) chira 100upM MgATP va 40 don vi
PKA, va i & nhiét do trong phong. Cac miu duge ly tim & toe do 95000g trong 10
phut va cac két vién duoc rira 3 1an trong 0,2ml dung dich dém imidazol. Cac két vién
cudi ciing dugc thu gom va tai huyén phu trong dung dich @&ém imidazol (ndng do cubi
cung khoang 10pg/ul). Bé kiém tra hidu qua gén két lai FKBP12.6 ciia JTV-519, SR
tim dugc phosphoryl héa béi PKA (50mg) dugc U trong 30 phit & nhiét do trong
phong véi cdc hop chét thir nghiém va 250nM FKBP12.6 trong dung dich dém
imidizol 10mM, d% pH =7,0. Sau d6, cac miu dugc ly tim & tbc do 100000g trong 10
phit va cdc két vién dugc rira ba 1in bing dung dich dém imidizol. Sau khi rira,
protein dugc phén doan theo kich thuéc trén 15% PAGE. K¥ thuit thim tich mién
dich duge thyc hién bang cach st dung khéng thé khang FKBP (pha lodng theo ty 1€
1:3000). Luong gén lai duoc dinh luong bang céach sir dung phép do mat do cua ky
thuat thAm Western va dugc so sanh véi lugng FKBP két hop véi RyR trong SR
khong dugc phosphoryl héa. ECsy dbi véi cac hop chit duge xac dinh bang céch tao ra
s6 liéu gin FKBP béang cach sir dung céac ndng d6 hop chit ndm trong khoang tir 0,5
dén 1000nM. Trong phuong 4n B, cic dong qua kénh Ca®* kidu L & té bao co tim
chudt dugce phan 14p duoc ghi lai bang cach sir dung diéu kién ghi kep rap nbi toan bd
té bao v6i Ba®* 1am chit mang di¢n tich. Dung dich ngoai bao chita (theo mM): N-
metyl-D-glucamin, 125; BaCl, 20; CsCl, 5; MgCl,, 1; HEPES, 10; glucoza, 5; do pH
=7,4 (HCI). Dung dich ndi bao chira (theo mM): CsCl, 60; CaCl,, 1; EGTA, 11;
MgCl,, 1; K,ATP, 5; HEPES, 10; axit aspartic, 50; d§ pH =7,4 (CsOH). Dué6i nhiing
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diéu kién nay, mong doi 1a dong dién do dwoc duge mang bdi Ba** chi yéu qua kénh
canxi kiu L ma dugc goi 1a I, . Dugce chét dugc cho sir dung béi thiét bi thay dbi
dung dich cuc by va dén mang t& bao trong 1 gidy. Téc dung cua nifedipin va S36
dugce thir nghiém véi cac budce dién ap-kep dai 20 miligidy dén +10 hodc +20mV (dinh
tuong quan dong dién-dién ap dbi véi timg té bao) tir dién thé giit dwoc bang -80mV
hodc -40mV. Trong phuong 4n C, su phu thudc dién 4p cua dong dién Ca’* kiu L bi
phong bé boi ITV-519 (1aM) va $36 (1uM) duge do va trinh bay.

Nhu dugce thé hién bsi Hinh 2, cic phwong 4n A, B, C, va D, S36 phong ngtra
dot tir tim do luyén tdp & murc trong huyét twong thip hon so vé6i JTV-519. Trong
phuwong 4n A, ECG dai dién cua chudt FKBP12.6™~ khong didu tri va chudt
FKBP12.6"" diéu tri bing JTV519 va chudt FKBP12.6™". Chuét duoc didu trj bing
0,5mg JTV-519/mdi kg thé trong mbi gidr trong 7 ngdy véi bom mini thdm théu duge
cdy vao. JTV-519 khong c6 tac dung dbi véi tbe do tim luc nghi hodc cic thong sb
ECG khac nhu 13 téc d6 tim (heart rate-HR). Trong phuong 4n B thé hién nhip nhanh
thit da hinh kéo dai dugc ghi bdi phép do tir xa & chudt FKBP12.6"" khong diéu tri
(hinh v& & trén) trai qua thir nghiém luyén tdp, ngay ldp tirc sau d6 tiém 0,5mg
epinephrin mdi kg thé trong. Viéc ghi ECG do tir xa tiéu bidu cua chudt FKBP12.6™~
diéu tri bang JTV-519 theo phuong phép tudng tu dugc ghi trong hinh v& & dudi.
Trong phuong 4n C trinh bay sé chudt bi chét tim (bén trai), VT kéo dai (>10 1in dap,
& gilta) va VT khong kéo dai (3 dén 10 14n dap gay loan nhip, bén phai) & nhém chuot
thir nghi€ém phai thr nghiém luyén tap va ti€ém 0,5mg/kg epinephrin. Trong phuong 4n
D, su phu thudc lidu cua cac tac dong dugc ly cta JTV-519 va S36 dugc trinh bay.
Luong trong huyét twong ctia 1pyM JTV519 ngin ngira chiing loan nhip tim va dot ta
tim & chudt FKBP12.6"", Luong trong huyét twong cia 1pM va 0,02uM S36 cling

+/—

phong ngtra ching loan nhip tim va @6t tr tim & chudt FKBP12.6

Hinh 3 thé hién két qua ciia chudt dugc diéu trj bi thit vinh vidn dong mach

vanh di xudng trude bén trai dan dén nh6i mau co tim.

Nhu duge thé hién & Hinh 4, S36 cai thién chitc ndng tim & suy tim man tinh
sau nhdi méu co tim. Chudt kidu dai bi thit vinh vién dong mach vanh xudng truéc
bén trai ddn dén nhdi mau co tim. Bay ngay sau khi bi nhdi mau co tim, chudt dugc
diéu tri bang S36 (ndng d6 trong huyét trong 200nM) hoic gia dugc. Ty 1€ trong
lugng tim véi trong lwgng co thé (HW/BW) va viéc xac dinh sb lugng cac vong ap

-111-



21658

luc-thé tich (dP/dt, dd déc cia dao ham téi da cua sy thay dbi vé ap suét tAm thu theo
thoi gian) cho thiy sy tai lap cAu truc nghich dao va do co tim dugc cai thién & chudt

dugc diéu tri bing S36 so véi gia duge.

Hinh 5 12 b thi tom tit thé hién cac gid tri EC50 ctia JTV-519 va céc hop chit
S1-S67 mb ta & day. Thir nghiém gin két lai FKBP12.6 md ta & trén duge sir dung dé
x4c dinh lwvong FKBP12.6 gén két voi RyR2 dugc phosphoryl hoa bdi PKA & cac
ndng d6 khéc nhau (0,5 — 1000 nM) ciia hop chét trinh bay. Céc gia tri ECso dugc tinh

bang céach sir dung viéc khép theo dudng cong Michaelis-Menten.

Hinh 6, cac phuong 4n A, B, va C, thé hién chirc ndng va ciu tric kénh RyR2-
P2328S két hop v6i CPVT. Trong phuong 4n A thé hién cac vét dong mot kénh dai
dién cia RyR2-P2328S va RyR2-WT, trong khi d¢6 phuong an B thé hién RyR2-
P2328S. Phuong an C thé hién phan tich thdm tach mién dich cia viéc gén calstabin-2
ctia RyR2-P2328S. |

Nhu duge chitng minh & hinh 7, cac phuong én A va B, diéu tri bing JTV-519
lam gidm sy phosphoryl héa RyR2 bdi PKA & chudt bi suy tim. Cac lugng tuong
dwong ctia RyR2 bi 1am két tia mién dich bing mot khang thé khang RyR2 (vét &
trén). Hinh anh thAm tach mién dich dai dién (phwong 4n A) va db thi cot (phwong 4n
B) cho thiy lrgng RyR2 dugc phosphoryl hoa béi PKA tai Ser-2808 gén két voi RyR2
& chudt kiu dai va chudt calstabin2(FKBP12.6)”. Pidu tri bing JTV-519 (0,5
mg/kg/gid) trong 28 ngdy sau nhdi mau co tim lam gidm sy phosphoryl PKA cua
RyR2, gi thiét 1a do su tai 1ap cu tric tim nghich dao, & chudt kiéu dai nhung khong
& chuot calstabin-2 (FKBP12.6)™".

Nhu duge ching minh & hinh 8, cac phuong 4n A va B, chuét trong d6 RyR2
tim khong dugc phosphoryl héa béi PKA (chu6t gin gen RyR2-S2808A) ¢6 chirc ning
tim dugc cai thién sau nhdi mau co tim. Thé hién trong phuong 4n A 1a su xac dinh sb
lugng cda si€u 4m tim kiéu M thé hién céac phén sut téng mau dugc cai thién & chudt
gén gen RyR2-S2808A so véi kiéu dai 28 ngay sau khi thit dong mach vanh vinh vién.
Puogc thé hién trong céc phuong 4n B va C 1a sy x4c dinh s luong vong ap luc-thé
tich (phuong 4n B) thé hién tinh co tim dwgc cai thién va su gidn tim giam (phuong an

C) & chudt gin gen RyR2-S2808A so v6i kiéu dai sau nhdi méu co tim.
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Hinh 9, c4c phuong 4n A, B, C, va D thé hién tac dung cta JTV-519 dbi voi 4
luc calstabin2 v6i RyR2 & chudt don boi thiéu calstabin2 (FKBP12.6)+/_ sau luyén tép.
Kha ning c6 thé trung binh 1 kénh RyR2 s& mé & chudt calstabin2™~ bi luyén ta_‘lp la
tang lén dang ké so vé6i kha ning clia cac kénh nay tir chudt kiéu dai luyén tap (déi
chimg; calstabin2*’"), c4c kénh nay chi yéu dong dudi didu kién kich thich sy truong &
tim. Nhu trinh bay trong cac phuong 4n C va D, diéu tri chudt calstabin2*’~ phai luyén
tap bang JTV-519 lam giam dang k& kha ndng m¢& kénh (P,) so v6i kha ndng mé kénh
ctia chudt bi luyén tap khong dugc diéu tri, phit hgp véi lugng calstabin2 tdng & phuc
hop kénh RyR2. Do d6, JTV-519 lam ting 4i luc gén cla calstabin2 véi RyR2. Trai
lai, diéu tri JTV-519 cho chudt thiéu Calstabin2™~ bj luyén tap khong din dén c4c kénh
c6 P, thép, chimg to 12 sy c6 mit cla calstabin2 13 cin thibt déi vai tac dung JTV-519

duoc ghi vao tai lidu 12 viéc gin két cia calstabin2 vao RyR2.

Hinh 10, céc phuong én A, B, C, D, E, va F 14n luot chirng minh viéc qua céng
kénh RyR2 d& binh thuong hoa va calstabin2 gin két voi kénh RyR2 tdng lén sau khi
diéu trj bang JTV-519. C4c hinh anh thdm tach mi&n dich trong cic phuong 4n A va B
cho thdy lugng RyR2 va calstabin2 két hop vé6i RyR2 duoc 1am két tha mién dich sau
khi @ véi cdc ndng d¢ chi dinh ciia JTV-519 1in Iuot dbi v6i kénh RyR2 kidu dai
(RyR2-WT) va RyR2-52809D. Pudng cong gin két trong phuong 4n C chimg minh
ring JTV-519 lam ting dang ké & luc cha calstabin2 dbi voi kénh RyR2 dugc
phosphoryl héa bing PKA. Két qua ciing cho thiy ring viéc can kiét calstabin2 tir
phitc hop phén tir 16n RyR2 két hop véi kha ning md RyR2 tang, chung nhip nhanh
that, va dot tir tim & chudt don boi thiéu calstabin2*~ bi dao ngugc bing céch didu tri
biang JTV-519. Do d6, JTV-519 va c4c hop chét lién quan phong ngira ri loan va tinh
trang bénh 1y c6 lién quan dén thu thé RyR2.

Nhu trinh bay trong Hinh 11, cac phuong 4n A, B, C, D, va E, chtrc ning kénh
RyR1 dugc lam ting 1én va lam binh thudng héa & chudt mdx (thiéu hut dystrophin)
dugc diéu tri bing JTV-519. O hinh 11, sy mé kénh dugc thé hién béi sy chéch huéng
di 1én; ‘c’ thé hién trang thai déng; va bién d6 md dong dién 4pA dugc thé hién béi
cac nét nhanh. C4c vét phia trén thé hién 5 gidy va vét phia du6i 1a 500mgidy, céc
dudng chim thé hién trang thai dudi do dan.

Phuong 4n A cta hinh 11 thé hién vét dong dién mot kénh cia RyR1 tir co dép
ctia chudt d6i chung (kidu dai) & diéu kién nghi ngoi (Ca** trong bao twong 150nM).
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Nhu da thdy, RyR1 chi yéu 1 déng. Phuong 4n C ctia Hinh 11 thé hién chtc ning
kénh RyR1 & chudt mdx thé hién kha ning mé ting dang ké, thoi gian dimg m& trung
binh tang va thoi gian ding déng trung binh giim, 1dn luot 1a To va Tc. Po ting &
chudt mdx 1a phit hop v6i sy rd Ca** ndi bao. Biéu dd bién do trong cac phuong én B,
D, va F thé hién nhiéu trang thai du6i d6 din phu hop vé6i su xa kiét calstabinl
(FKBP12) & RyR1 tir co dép mdx. Phuong 4n E ciia Hinh 11 cho thdy chudt mdx dugc
diéu trj bang 1,0uM JTV-519. Nhu da thdy, kénh RyR1 & chudt didu tri bing JTV-519
thé hién hoat tinh binh thudng ma khong khac biét dang k& vai vét kidu dai khong diéu
tri, do d6 cho thdy 1a JTV-519 c6 thé 1am binh thuong héa chirc ning kénh RyR1 &

chudt mdx.

S6 liéu ctia Hinh 11 la phil hop véi su rd Ca** SR ndi bao qua kénh RyR1 la
nguyén nhan gay ro Ca** trong phan bao tan ting & co xuong tir chudt mdx (thiéu hut

dystrophin).

Hinh 12, c4c phuong 4n A va B, ching t6 ring co xwong mdx c6 mic
phosphoryl héa RyR1 bdi PKA binh thuong nhung lugng calstabinl bi xa kiét. Hinh
anh thim tach mién dich trong phuong 4n A cho thiy 1a chudt mdx co lugng calstabinl
bi x4 ki€t so v6i chudt dbi ching (kiéu dai). Db thi cot tom tit ctia phuong 4n B cho
thdy 1a chudt mdx, tuy nhién, c6 mirc phosphoryl héa bdi PKA trong duong. Do do,
két luan 1a viéc xa kiét calstabinl 12 mot khuyét tat phit hop véi sy 1o Ca®* ndi bao
quan sit thiy & té bao co xwong tir chudt mdx va cac soi co tir chét mang dot bién cta
ngudi. Sy rdo Ca®* SR ndi bao c6 vé nhu gp phin vao lam chét s¢i co va hao mon khéi

co do qua tai Ca** ndi bao gy doc va hoat hoa proteaza.

Hinh 13, c4c phuong 4n A, B, va C, chimg minh ring rd Ca?* SR & muc duéi té
bao & co xuong dong vat bi suy tim cé thé phat hién dugc. Chét lugng cude song va
tién lugng bénh & bénh nhéan suy tim (heart failure-HF) bj giam trAm trong do rdi loan
chirc ning co xwong (ching han thu ngén hoi thd do yéu co hoanh, va khong chiu
dugc luyén tdp do moi co xwong & chi) ngodi chirc ning tim bi trc ché. Réi loan didu
hoa giai phong Ca®" SR ndi bao 1a co ché sinh bénh do sy réi loan chirc néing co xuong

& HF. HF & dong vat gdy ting nhanh d4ng ké méi co xwong bén trong.

Cac phuong 4n A va B ctia Hinh 13 1a hinh anh quét dudng huynh quang AF/F

ctia cac vi du dai dién cia cac tia Ca®* & s¢i co tir chudt gid vo va sau nhdi mau co tim
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(postmyocardial infarction-PMI) va khoang thoi gian ¢6 tia Ca* twong rng. Phuong
an C cho thdy su phin bd twong d6i cia dic tinh cua cac tia Ca®* vé khong gian-thoi
gian. D0 thi thé hién 25, 50, 75 phan vi, cac dudng nim ngang thé hién khoang phan
b6 nam trong khoang tir 1 d&n 99%. Cac ky hiéu gia vo, m& (n = 137, ba dong vét); ky
hiéu sau nhdi méu co tim (PMI), mau xam (n = 82, hai dong vat). *, P < 0,05. FDHM,
toan bo thoi gian tai 50% bién d6 dinh; FWHM, toan bd chiéu rong tai 50% bién do
dinh.

Hinh 14, cac phuong 4n A va B, cho théy réng viéc diéu tri chudt kiu dai béng
JTV-519 céi thién thoi gian méi co dép (co rong bing & bung chan dudi co bip chén)
so v6i gid duge. Co dép tir chudt kiéu dai dwoc diéu tri bing JTV519 hodc chudt
calstabin2™~ bi suy tim sau nhdi méu co tim 1 chiu dugc mét méi hon (P < 0,05) so
v6i chudt diéu tri gia dugc. Sau khi hoan tit diéu tri, co dép bj cét ra thanh tirng manh
va dit 1én bé chita m6 dé danh gia chirc ning co xwong phan 14p. Pai dién 50% vét
thoi gian méi do luc co ciing co dang udn vén tdi da dugc thé hién dbi véi chudt kidu
dai va calstabin2™", dugc didu tri bang JTV519 hoidc gia dugc, trong phuong én A.

Trong phuong 4n B thé hién d6 thj c6t tom tit thoi gian trung binh bi méi.

Tém lai, diéu tri bang JTV-519 cai thién kha ning mdi co xwong & dong vat bi
suy tim in vivo. Thu vi 13, & chudt bét hoat gen calsz‘abinZ‘/‘, thoi gian moi ciing dugc
cai thién dang ké & chudt dugc didu tri bang JITV519, d& xuét 1a tac dung 6 loi déi véi
chirc ndng co xuwong phan 1dp phu thudc vao calstabinl va khong phu thudc vao
calstabin2 gin két v6i RyR1. Thyc ra 13, calstabinl c¢6 vé nhu 1a phan tir ddng dang

duy nhat c6 y nghia vé chirc ning bi€u hién & co xuong.

Hinh 15, c4c phuong 4n A va B, chimg t6 ring & miu chudt suy tim sau nhdi
mau co tim, RyR1 & co dép ciing bi cudng phosphoryl héa bdi PKA. Ca & chudt kiéu
dai va calstabin2™", JTV-519 lam ting sw gén két calstabinl v&i RyR1 & co dép, dé
xuét 12 JTV-519 cai thién kha ning moi co xuong bing cach 1am binh thudng hoa viéc
calstabinl gin lai vao phirc hop kénh. Céc luong twong duong cuia RyR1 bi lam 'ké't
tia mién dich bing khang thé khang RyR1. Phuong 4n A th& hién dd thi hinh cot cho
thdy lugng phosphoryl hoa RyR1 bdi PKA tai Ser-2844 & chudt (tuong Gng vai Ser-
2843 ngudi). Su giam dang ké mirc phosphoryl héa RyR1 bdi PKA & dong vat kiéu
dai diéu trj bﬁng JTV519 ¢6 vé nhu 1a do céc tdc dung tim c6 lgi va sy giam thir phat
hoat tinh than kinh giao cam. Phwong 4n B 13 db thi c¢ot cho thdy luong calstabinl gin
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két véi RyR1 tir chudt kidu dai hodc calstabin2™™ dugc didu tri bang JTV519 hoic gia
duge. Chudt duge diéu trj bing JTV519 bing bom mini thAm théu c6 thé cdy vao bing
cach st dung mot lidu 0,5mg/kg/ngay. Tom lai, didu tri bang JTV-519 lam ting rét
d4ang ké calstabin] trong phtrc hop RyR1 & co dép in vivo.

Hinh 16, cic phuong 4n A, B, C, va D chimg minh ring calstabinl gin két lai
vao RyR1 béi JTV519 1am binh thudng héa chirc ning kénh RyR1 bit thudng hodc ro
in vivo. Trong céc phuong 4n A va C thé hién cac vét mot kénh RyR1 & Ca* bao
twong & ndng d6 150nM 1a didu kién nghi ngoi & co xuong dbi voi chudt kidu dai duge
diéu tri bing gia dwoc va JTV-519. Pidu trj bing JTV-519 cho chudt bi suy tim va moi
co ting lam binh thudng héa viéc qua cdng kénh RyR1 & co xwong in vivo. Su mé
kénh la cac vung di 1én, cdc ving dugc t6 chi mirc m& kénh hoan toan (4pA), duong
chim chi mirc dudi d6 dn, va ‘¢’ chi trang thai déng ciia cac kénh. Déi véi bidu db
bién d§ trong phuong 4n B va D, bién d6 dugc trinh bay trén truc x, va cac gia tri chi
sb 14n m& kénh. Cac gia tri Po, To va Tc twong g vai cac vét dai dién. Piéu tri nhu

chi ra trén phia trén vét. Biéu dd cho thiy su phén giai cao hon cia trang thai md.

Tém lai, s liéu chi ra ring diéu tri bing JTV519 in vivo lam binh thudng hoa
chirc niing co xuong va su rdi loan chirc ning kénh RyR1 phit hop dé phong ngira ro

Ca” SR ndi bao 14 nguyén nhan lam ting méi co xwong.

Hinh 17 chttng minh ring JTV-519 ciing 1am ting 4i luc gin cta calstabinl dbi
v6i RyR1 & co xuong in vivo. Piéu ndy c6 thé giai thich tai sao chudt duge didu tri
biang JTV519 bi suy tim c6 mirc calstabinl gén két véi RyR1 ting 1én & co dép. Trong
phuong 4n A, cé4c lugng twong duong cia RyR1 xwong hoic RyR2 tim 14n lugt dugce
két tha mién dich, dugc phosphoryl héa bdi PKA va dugc 0 véi calstabinl hoic
calstabin2 tai cic ndng do tang dan ciia JTV519. Cin chi cho biét calstabin gin két voi
RyR. K§ thuat thAm tich mién dich cho thdy 12 >50nM JTV519 lam ting ai luc gén Két
clia calstabin d6i véi RyR. DO thi cia phwong 4n B con chimg minh ring su
phosphoryl héa RyR1 béi PKA 1am gidm 4i luc cia calstabinl ddi v6i RyR1 (vong
tron tréng), trong khi d6 diéu tri bing JTV519 (vong tron day) phuc hdi 4i lyc gén cia
calstabinl ddi v6i RyR1 dén 4i luc ciia RyR1 khong dugc phosphoryl héa béi PKA
(hinh vuéng trdng).
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Hinh 18, phuwong 4n A, B, C, va D ching minh r%mg Ser-2843 1a vi tri
phosphoryl héa bdi PKA duy nhét & cic kénh RyR1 xuong. (A) vét mot kénh dai dién
ctia RyR1 kiéu dai, (B) tic dung cia sy phosphoryl héa RyR1 bdi PKA ngoai sinh (wt
RyR1-P), (C) PKA khong tac dong dén RyR1-S2843A chira mot vi tri phosphoryl hoa
PKA khéng chirc nang. Béi vi PKA khong lam ting hoat tinh RyR1-S2843A, Ser-
2843 c6 vé nhu x4y dyng nén vi tri phosphoryl héa PKA duy nhét & kénh RyR1 & co
xuong. Do d6, (D) RyR1-S2843D phosphoryl héa lién tuc bét chuée sy phosphoryl
héa PKA ngoai sinh trinh bdy & (B) x4c nhén ring Ser-2843 1a vi tri phosphoryl héa
PKA duy nhét & kénh RyR1 ctia xwong. Cac sé ghi mot kénh RyR1 trong hai 16p lipit
phéng thé hién hoat tinh ctia cac kénh & 150nM [Ca®*],; (bén phin bao twong) véi
ImM ATP. S6 ghi & 0OmV, trang thai dong ciia kénh dugc ky hi¢u béi ‘c’, va sy md
kénh c6 chiéu huéng 1én trén. T4t ca cac bidu dd didm bién do dugc trinh bay bén
phai. Kha ning m& (P,) va thoi gian dimg mé trung binh (To) va thoi gian dirng dong
trung binh (Tc) dugce chi ra trén tirng vét kénh & trén.

Hinh 19, cdc phuong 4n A va B, ching minh sy x4 kiét calstabinl 1am 6n dinh
va cuong phosphoryl héa PKA cia kénh RyR1 do luyén tip kéo dai. Luyén tap thé duc
nhip diéu c6 thé dugc xac dinh 13 mot dang luyén tap thé chit lam ting téc d6 tim va
ting cudng lugng oxy vao dé cai thién phong do. Vi du vé luyén tap thé duc nhip diéu
1a chay, di xe dap va boi. Trong nghién ctru thé hién trén hinh 19, chudt duoc cho thir
luyén tap thé duc nhip diéu (bit boi) trong 90 phut hai 1dn m&i ngay. Chudt dugc tap
cho quen véi boi trong bai tap luyén so bo: ngay-3 hai 1dn 30 phut, ngay-2 hai 1in 45
phit, ngay-1 hai 1in 60 phat va ngay 0 va sau d6 hai 1an 90 phut. Sau d6 chudt duoc
cho luyén tép thém 1, 7, hodc 21 ngay lién tuc véi hai 1an 90 phut mdi ngay. Gifta cac
bai tap boi 1a thoi gian nghi 4 gid, chudt dugc giit 4m va duge cho thirc #n va nuée.
Mot bé c6 thé didu chinh dong nuée duge sir dung cho chudt tap boi. Bé acrylic (90cm
chiéu dai x 45cm chiéu rong x 45cm chidu sau) dd nude dén chidu su 25cm duogc st
dung. Tao ra dong nudc trong bé bing bom. Toc d6 dong nude trong bai tap boi 1a tbc
d6 khong dbi ctia luu lugng 11/phut. nhiét d nude duge duy tri & 34°C bing may gia
nhiét be°1ng dién. Chudt dap tng vé tudi va trong lugng dugce sir dung dé loai trir su

khac bi€t v€ strc noi so vdi chat béo co theé.

Bing cach st dung viéc boi bit budc 1a phuwong phap hidu qua dé 1am tang kha
nang tap thé duc co xwong & chudt, ché phdm va tinh trang phosphoryl héa cta phirc
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hop kénh RyR1 xuong duge khao sat. Bat ngd 13, sau ba tudn boi hai 1an 90 phat mbi
ngdy, chudt C57B16 kiéu dai thé hién sw ting phosphoryl hoa RyR1 bdi PKA dang ké
trong khi sy phosphoryl héa Ca**-calmodulin kinaza II (CaMKII) khong thay dbi
chimg t6 tinh dic hi€u ciia con dudng cing thing bidu hién protein RyR1 1a én dinh,
tuy nhién, cac kénh RyR1 bj x4 kiét cdu trac duéi phén tir calstabinl (FKBP12) 1am 6n
dinh. Pa dugc chi ra ring su cudng phosphoryl héa RyR1 va xa kiét calstabinl 1a phu
hop v6i céc kénh RyR1 d& ro ma gy ra rd Ca®" SR noi bao.

Céc kénh RyR1 dugc cudng phosphoryl héa bdi PKA va xa kiét cdu trac dudi
phan tir calstabinl 1am 4n dinh sau 3 tudn boi hai 13n 90 phit mdi ngy. Nhu thy
trong phuong 4n A, phirc hop kénh RyR1 phan tir 16n d3 két ta mién dich cho thiy su
phosphoryl héa PKA ting 1én & Ser-2844 (twong (g v&i RyR1-Ser-2843 ngudi) trong
d6 phosphoryl héa CaMKII tai Ser-2849 (twong tmg véi RyR1-Ser-2848 nguoi) khong
thay dbi. Pi kém véi cuong phosphoryl héa RyR1-Ser-2844 béi PKA ting 1én,
calstabinl bj xa kiét tir phirc hop kénh. Nhu thdy trong phwong 4n B, viéc lam binh
thudng hoa viéc phosphoryl hoa va ham lugng calstabinl dén bén cdu tric duéi phéan
tt ctia phirc hop kénh tetrame cho thiy ting dang ké vé phosphoryl héa PKA va xa
kiét cAu tric duéi phén tir calstabinl 1am én dinh. Chudt déi ching, khong luyén tap;
chudt boi dugc luyén tap hai 1an 90 phit mdi ngay trong 3 tudn (sd liéu so bd). P <
0,05.

Hinh 20, cac phuong 4n A va B, chitng minh ring sy phosphoryl h6a PKA tdng
1én trong thoi gian luyén tip kéo dai ting. D& khao sat 4nh huéng cla thoi gian luyén
tap kéo dai ddi v6i khuyét tat kénh giai phong Ca>* RyR1, chudt duge dé cho boi trong
1, 7, hodc 21 ngay sau d6 giét ngay lap tirc. Lﬁyén tap kéo dai 1au hon dan dén s ting
dang ké cuong phosphoryl héa RyR1 boi PKA bit ddu vao ngay thu 7 va bao hoa vao
ngay 21.

Trong Hinh 20, phuong 4n A, phtc hgp kénh RyR1 két tia mién dich cho thiy
mitc phosphoryl héa bdi PKA ting déng ké va trén mirc sinh 1y & Ser-2844 (twong ng
v6i RyR1-Ser-2843 nguoi) sau 7 ngdy luyén tap boi. Trong Hinh 20, phuong 4n B,
viéc khong lam binh thuong héa su phosphoryl héa RyR2-Ser-2844 trong phic hop
kénh tetrame ching minh sy ting déang ké phosphoryl hoa bai PKA. *, P < 0,05; **, P
<0,005.
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Tém lai, s6 liéu cta hinh 20 cho thdy ring luyén tip kéo dai din dén su
phosphoryl hoa RyR1 bdi protein kinaza A (PKA) ting dang ké gop phan vao viéc x4
kiét cdu triic dudi phan tir calstabinl 1am én dinh béi phtrc hop kénh 1a nguyén nhan
gay khuyét tat chirc ning.

Hinh 21 trinh bay s liéu thé hién viéc kich thich giao cdm co xuong ting l1én
man tinh, dn dén sy ro Ca** noi bao phu thudc RyR1 va méi co ting 1én dang ké. Dau
1a két qua chirc nang cuia su cudng phosphoryl h6a RyR1 bdi PKA tiang 1én man tinh?
Nhu chi ra trong Hinh 21 dbi v6i chudt nhét va chuét cbng bi suy tim do nhdi méau co

tim, cudng phosphoryl héa PKA RyR1 man tinh din d¢én moéi co ting 1én.

Trong phuong 4n A, c6 thé thiy ring méi co xuong & bénh suy tim sém hon
d6i chiing. Co dép chudt cbng (n = 5 dbi chimg, n = 8 HF) dugc dit 1én bé mo dé danh
gid chtrc ning co. Vét thoi gian mét moi dai dién dwgc chi ra dbi véi co xuong d6i
chiing va HF. Db thj c6t cho thiy thoi gian trung binh (+ S.D.) dén 40% mét moi. *, P
<0,05. Trong phuong 4n B, c6 thé thiy ring co xuong & bénh suy tim dat dugc luc co
cting co dang udn vén t6i da chdm hon co xuong di ching. Lyc co cting co dang udn
vén duge giy ra béi kich thich trudng tin sb cao. DS thi cot cho thdy thoi gian co dang
ubn van 50%. **, P < 0,01. Phuong 4n C chirng minh sy twong quan giita thoi gian
mét méi va phosphoryl hoa RyR1 bdi PKA (r = 0,88) & co xwong chudt cbng tir chudt
cbng gia vor va chudt cdng suy tim. Chirc ning co va sy phosphoryl héa PKA RyR1

dugc danh gia bing cach st dung co dép dbi bén tir mdi con chudt.

Tém lai, Hinh 21 dua ra sb liéu cho thy ring luyén tap kéo dai giy cuong
phosphoryl héa RyR1 boi PKA va xa kiét calstabinl, va hinh 21 cho thdy rang khuyét
tat tuong tu xuit hién & cac dang bénh c6 hoat tinh giao cam ting 1én gy ra ro Ca**

SR ndi bao va médi co xuong ting Ién dang ké.

Mot van @& khac trong khi luyén tip kéo dai va cing thing 13 thoai hoa co
xuong gép phan lam giam tinh ning co xuong. Dé danh gia su thay ddi cdu truc trong
khi luyén tap kéo dai, sy thay ddi mé & co co giat nhanh ctia chudt trai qua 3 tudn
luyén tap boi duge x4c dinh. Két qua dugc trinh bay trong hinh 22. Vét cét ngang cia
chudt M. extensor digitorum longus (EDL) cho thy su thay dbi vé mo phu hop véi su
thoéi héa soi co do sy qua tai Ca®* noi bao tir kénh RyR1 khuyét tat. Do do, luyén tap
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kéo dai trong 90 phiit hai 1in mdi ngdy gdy ra kiéu hinh loan dudng & co EDL cuta
chugt C57B16 binh thuong.

Nhuom mau Trichrome cho thdy céc soi co bi nén lai ctia chidu ct ngang tuong
tu & chudt ddi chimg khong luyén tdp (WT) (bén trai). Boi ba tuin din dén thoai hoa
soi co va ling dong colagen k& véi kich thuéc soi khong déu. Nhuém mau
hematoxylin-eosin (H&E) cho thdy sy thay dbi nhan va chét soi co. Céc thay ddi nay

phit hop véi su tai 1ap chu tric loan dudng.

Kénh Kali chinh kiéu cham (I(Kr)) 1a quan trong d6i vé6i viée tai phén cuc dién
thé hoat dong & tim. HERG 1a c4u truc dudi phan tir tao 18 ctia kénh I(Kr). Su tc ché
chirc ndng I(Kr), vi du 1a tic dung phu cua dugc chét hodc két qua cua dot bién &
hERG, c6 thé dan dén hoi chimg QT dai (LQT), hoi chimg nay két hop véi nguy co
loan nhip tim de doa cudc song ting 1én. Hop chét theo sang ché thé hién muc hoat
tinh phong bé hERG thdp hon so v6i JTV-519, nhu dugc chimg minh trong cac hinh
23- 43. Do d6, hop chét theo sang ché dugc cho 12 it doc hon va/hodc c6 téc dung phu
it hon so v6i JTV-519.

Hinh 23 dén 26 minh hoa tac dung ctia hop chit ARMO036 (cling dugc goi 1a
S36) va ARM036-Na (mubi natri cia ARM036) déi véi dong hERG.

Hinh 23 cho thdy viéc ghi lai dong hERG dién ap-kep dién hinh truéc (d6i
chirmg) va sau khi st dung ARMO036 & néng d6 100puM. Phuong phép xung dién ap
duge sir dung dé hoat hoa céac dong hERG dugc minh hoa duéi diy dudi vét dong. Co
thé thdy ring sau khi hoat hoa béi tién xung ¢6 didu kién (dén +20mV), su tai phan
cuc timg phéan (xung thir nghiém —50mV) ciia mang goi 1én mot dong cudi bén ngoai
16n, suy yéu cham. Viéc str dung ARMO036 1am giam dén tdi thiu dong cudi bén ngoai
theo cach phu thudc ndng d6 va thoi gian.

Hinh 24 thé hién khoang thoi gian dién hinh cia tac dung cia ARMO36 & nong
d6 100mM dbi véi bién d6 ctia dong kénh hERG.

Hinh 25 1a @6 thi cho thdy sy phu thudc ndng do ciia tac dung ctia ARMO36 déi
v6i dong hERG. Bang 1 thé hién s6 ligu bing sé ma dwgc minh hoa bing dd thi & hinh
25. Béi vi ndng d¢ cao nhit cia ARMO36 thir nghiém din dén Gc ché dong nhoé hon
50%, nén khong thé x4c dinh duoc gia tri ICs, cia ARMO36.
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Bang 1

Néng 6 (uM) |  Gié trj trung binh SD SEM N
10 0,7% 0,3% 0,2% 3
100 0,9% 0,7% 0,4% 3

Hinh 26 12 dd thi thé hién sw phy thudc ndng do cla tic dung cia ARMO36-Na
d6i voi dong hERG. Bang 2 thé hién s6 liéu b_%lng s6 dugc minh hoa bﬁng dd thi & hinh
26. Béi vi ndng d6 cao nhit cia ARM036-Na thir nghiém dan dén tc ché dong nhé
hon 50%, nén khong thé xac dinh dugc gia tri IC5y cia ARMO036-NA.

Bang 2
% tc
ID chét s .| ché %dd |, . z Timg s6
mo | oG N nRe | e R s
nghiém H trung chuan uc ché)
binh
0,0%
0,01 0,2% 0,2% 0,2% 2
0,3%
10,0%
0,1 5,0% 7,1% 5,0% 2
ARMO36- | o 0.0%
Na 2,4%
1 5,5% 4,4% 3,1% 2
8,6%
5,1%
10 6,7% 2,2% 1,6% 2
8,2%

Hinh 27 13 b thi thé hién su phu thude néng do cua tac dung cia ARMO047 dbi
v6i dong hERG. Béng 3 thé hién s6 liéu bang sé dwoc minh hoa bing d thi & hinh 27.
Gia trj ICs, cia ARMO047 phong bé dong hERG 1 2,496puM.

Bang 3

A . % trc o A4 , N A

Dechat | yo I Néngdo | ond | 290 | o4 saish Tung s0

thir (uM) (uM) 1&ch chudn n liéu (%

nghiém H H hERG | chyin ttc ché)
trung
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binh
1,7%

0,01 | 27% | 14% | 1,0% 2
3,7%
6,5%

01 | 97% | 45% | 32% 2
12,9%
30,8%

ARMO47 | 2,496

1 29,6% | 8,6% | 5.0% 3| 204%
37,5%
82,1%
10 | 780% | 3.6% | 2,1% 3| 75.9%
75,9%

Hinh 28 1 @0 thi thé hién su phy thudc ndng do cta tac dung cia ARMO048 dbi
v6i dong hERG. Bang 4 dua ra sb liéu bing sb dugc minh hoa bing dd thi & hinh 28.
B&i vi ndng do cao nhét cia ARMO048 thir nghiém din dén trc ché dong it hon 50%,
nén khong thé xac dinh duoc gia tri ICs, dbi voi ARMO048.

Bang 4
% 1rc
ID chét s .| ché %dd |, . z Timg sb
thir (1(5\540) N?“ﬁf‘" hERG | lech | 0% | n | licu(%
nghiém H H trung chuan uc che)
binh :
0,5%
0,01 1,3% | 1,1% 0,8% 2
2,0%
4,2%
0,1 3,6% 0,9% 0,6% 2
ARMO048 | ND 2,9%
4,7%
1 4,1% 0,8% 0,6% 2
3,5%
10 14,0% | 1,7% 1,2% 2 15,2%
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12,8%

Hinh 29 13 d5 thi thé hién sy phu thud¢ ndng do cia tac dung cia ARMO50 dbi
v6i dong hERG. Bang 5 thé hién sb lidu bang s6 duwoc minh hoa bing db thi & hinh 29.
Béi vi ndng do cao nhét cia ARMO50 thir nghiém dan dén trc ché dong nhé hon 50%,
nén khong thé x4c dinh duoc gia tri ICs cia ARMO050.

Bang 5
, % i ,
ID chat A an che %40 |, .. x Tung so6
thr (ICIGIO) Nz’nl\g;‘-’ BERG | lech | S0 0| liu (%
nghiém H H trung chuan uc cheé)
binh
1,1%
0,01 1,8% 0,9% 0,7% 2
2,4%
2,7%
0,1 3,7% 1,4% 1,0% 2
4,7%
ARMO050 ND
7,1%
1 6,1% 1,4% 1,0% 2
5,1%
27,0%
10 24,2% 4,0% 2,9% 2
21,3%

Hinh 30 13 d5 thj thé hién sy phu thudc ndng d6 cua tac dung cia ARMO57 déi
v6i dong hERG. Bang 6 dua ra s6 liéu bang sé dugc minh hoa bing dd thi & hinh 30.
Béi vi ndng d6 cao nhit cia ARMO57 thir nghiém din dén trc ché dong nhé hon 50%,
nén khéng thé xéc dinh dugc gié trj ICsy cia ARMOS57.

Bang 6
4 . % tic % d6 , : A
Dechat | o | Nongdo | ohé %40 | o/ cai b Tung s6
thir (uM) (M) lecp chuén n liéu (%
nghiém H H hERG chuan uc che)
trung |
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binh
0,3%
0,01 0,2% 0,2% 0,2% 2
0,0%
4,1%
0,1 7,3% 4,5% 3,2% 2
10,4%
ARMOS57* ND
5,3%
1 2,7% 3,7% 2,6% 2
0,1%
18,3%
10 13,6% 6,7% 4,8% 2
8,8%

Hinh 31 14 @6 thi thé hién su phu thudc ndng d6 cia tac dung cia ARM064 dbi
v6i dong hERG. Bang 7 dua ra s liéu bang sé dugc minh hoa bing dd thi & hinh 31.
Béi vi ndng do cao nhit cia ARMO64 thir nghiém din dén trc ché dong nhé hon 50%,
nén khong thé xac dinh duge gia tri ICso cia ARMO064.

Bang 7
) % e
ID chét s .| ché %dd |, . Tlng sb
i | o0 | TUES N HERG | ek | 0PSOl n e (o
nghi€ém H H trung chuan tc che)
binh
-0,6%
0,01 0,2% 1,1% 0,8% 2
1,0%
9,9%
0,1 9,0% 1,3% 0,9% 2
8,1%
ARMO064 ND
13,2%
1 9,6% 5,1% 3,6% 2
6,0%
' 32,0%
10 30,3% 2,5% 1,7% 2
28,5%
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Hinh 32 13 d6 thj thé hién sw phu thudc ndng do cia tac dung ciia ARMO074 déi
v6i dong hERG. Bang 8 dua ra s6 liéu bang sé dugc minh hoa bing dd thi & hinh 32.
Béi vi ndng do cao nhit cia ARMO50 thir nghiém dén dén trc ché dong nhé hon 50%,
nén khéng thé xac dinh duoc gid trj ICsy cia ARMO74.

Bang 8
% trc
ID cht s +~| ché %ad |, . x Timg s6
ni | Mo RG] e
nghiém H H trung | . chuan uc che)
binh
0,8%
0,01 1,9% 1,6% 1,1%
3,0%
5,9%
0,1 4,8% 1,6% 1,1%
3,7%
0,2%
ARMO074 ND
| 1,3% 1,6% 1,1% 2,4%
5,6%
9,3%
10 9,5% 0,2% 0,2% 9,6%
14,0%

Hinh 33 13 d6 thi thé hién su phu thudc néng do cta tac dung cia ARMO75 d6i
v6i dong hERG. Béang 9 dua ra sb lidu bang s6 duge minh hoa bang db thi & hinh 33.
Boi vi ndng d6 cao nhit cia ARMO75 thir nghiém din dén e ché dong nho hon 50%,
nén khéng thé xac dinh dugc gia tri ICs, cia ARMO75.

Béng 9
A . % trc o/ AA , \ A
ID c?at ICsyp | Nong dd ché /2 do % sai sO T.Ifng :’ °
thir (uM) (M) 1éch chudn liéu (%
nghiém K H hERG chuan uc cheé)
trung
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binh
1,7%
0,01 1,4% 0,4% 0,3% 2
1,1%
2,6%
0,1 3,7% 1,6% 1,1% 2 '
4,8%
ARMO75 ND
3,7%
1 3,9% 0,3% 0,2% 2
4,1%
14,7%
10 16,0% 1,8% 1,3% 2
17,2%

Hinh 34 12 db thi thé hién sy phu thudc ndng do cia tac dung ciia ARMO76 dbi
v6i dong hERG. Béng 10 dua ra s liu bang s6 dugc minh hoa bing db thi & hinh 34.
Béi vi ndng d6 cao nhit cia ARMO76 thir nghiém din dén tc ché dong nho hon 50%,
nén khong thé xac dinh dugc gia tri ICsy cuia ARMO76.

Béng 10
, % e ,
ID chat A aa ché %do |, . x Tung so6
thr (I(I’\S/f) Nz’nﬁ?‘-’ hERG | léch /glfi;;" n o | lidu(%
nghiém H H trung chuan trc che)
binh
0,0%
0,01 0,4% 0,5% 0,4% 2
0,7%
4,0%
0,1 2,5% 2,2% 1,6% 2
0,9%
ARMO076 ND
2,0%
1 3,1% 1,5% 1,1% 2
4,1%
10,0%
10 11,2% 1,6% 1,2% 2
12,3%
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Hinh 35 1 d6 thi thé hién sy phu thudc n6ng d6 cua tac dung cia ARMO77 dbi
v6i dong hERG. Béang 11 dua ra s6 liéu bang s6 dugc minh hoa bing dd thi & hinh 35.
Béi vi ndng do cao nhit cia ARMO77 thir nghiém din dén trc ché dong nhé hon 50%,
nén khong thé xac dinh dugc gia tri ICso cia ARMO77.

Bang 11
, % e ,
z . X o/ AA ) \ z
Dhi | ICo [Nongdo| yBpg | el |vesaiss| | e
nghiém (M) (kM) trung chuén chuan tic ché)
binh
1,4%
0,01 1,3% 0,2% 0,2% 2
1,1%
11,4%
0,1 7,5% 5,5% 3,9% 2
3,6%
ARMO77 ND
3,1%
1 3,6% 0,6% 0,4% 2
4,0%
0,9%
10 4,1% 4,5% 3,2% 2
7,2%

Hinh 36 1a d5 thi thé hién s phu thudc ndng d6 cua tic dung cia ARM101 dbi
v6i dong hERG. Bang 12 dua ra sb liéu bang sé dwoc minh hoa bing db thi & hinh 36.
Béi vi ndng do cao nhit cia ARM101 thir nghiém din dén irc ché dong nhd hon 50%,
nén khong thé xac dinh dugc gia tri ICso cia ARM101.

Bang 12
% tc
ID chét A an ché %dd |, .z Timng s6
i |0 | NN RERG | deeh | TSSO e (%
nghiém H H trung chuan uc che)
binh
4,3%
ARMI101 | 4,406 0,01 3,4% 1,3% 0,9% 2
2,5%
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5,1%
0,1 6,4% 1,8% 1,3% 2
7,6%
18,9%
1 23,0% 5,7% 4,1% 2
27,0%
66,7%
10 65,8% 1,3% 0,9% 2
64,9%

Hinh 37 1a d6 thi thé hién sw phu thudc ndng d9 cua tic dung cia ARM102 déi
v6i dong hERG. Béang 13 dua ra s6 liéu bang s dwoc minh hoa bing dd thi & hinh 37.
Bgi vi ndng d9 cao nhét cia ARM102 thir nghiém d&n dén e ché dong nho hon 50%,
nén khong thé xac dinh dugc gid tri ICs cia ARM102.

Bang 13
, % o ,
ID chat A A ché %40 | ,, . x Tung s
i | o0 | NUERTHERG | leeh | TSSO e (o
nghiém H H trung chuan uc che)
binh
0,5%
0,01 2,5% 2,8% 2,0% 2
4,4%
1,8%
0,1 4,2% 3,3% 2,4% 2
6,5%
ARMI102* ND
0,8%
1 5,7% 6,9% 4,9% 2
10,5%
46,2%
10 47,3% 1,5% 1,1% 2
48,3%

Hinh 38 13 d5 thj thé hién sy phu thudc ndng do cia tac dung ctia ARM103 ddi
v6i dong hERG. Béang 14 dua ra s6 liéu biang sé dugc minh hoa bing dd thi ¢ hinh 38.
Béi vi ndng d6 cao nhét cia ARM103 thir nghiém dan dén trc ché dong nho hon 50%,
nén khong thé xac dinh dugc gi tri ICso cia ARM103.
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Bang 14
% e
ID chét s .| ché %dd |, . x Timg sb
thir (Kf\i") Nz’nl\g/[;i‘-’ hERG | léch | 08501 n | ligu (%
nghiém H K trung chuan uc ché)
binh
12,1%
0,01 6,8% 7,5% 5,3% 2
1,5%
4,2%
0,1 33% | 1,3% 0,9% 2
2,4%
ARM103* ND
5,0%
1 7,3% 3,3% 2,3% 2
9,5%
28,4%
10 29,2% 1,1% 0,8% 2
29,9%

Hinh 39 14 db thi thé hién sy phu thudc ndng do cta tac dung cia ARM104 déi
v6i dong hERG. Béng 15 dua ra s liéu bing s6 dugc minh hoa bing dd thi & hinh 39.
Boi vi ndng do cao nhét cia ARM104 thir nghiém din dén Grc ché dong nhé hon 50%,
nén khéng thé xac dinh dugc gia tri ICs cia ARM104.

Bang 15
] % trc
ID chét s .| ché % do .y Timng sb
thir [Csp |NOngdd | yppe | o | %saisd || o
nghiém (WM) (M) trung chudn chuén trc ché)
binh
1,2%
0,01 1,6% 0,5% 0,4% 2 :
1,9%
ARM104 ND . 1,1%
0,1 2,5% 2,0% 1,4% 2
3,9%
1 4,6% 2,1% 1,5% 2 3,1%

-129-




21658

6,0%

8,3%

10 7,4% 1,3% 0,9% 2
6,5%

Hinh 40 13 d6 thi thé hién sy phu thudc ndng do cia téc dung cia ARM106 dbi
v6i dong hERG. Bang 16 dua ra sb liéu bing sé duge minh hoa bang dd thi & hinh 40.
Béi vi ndng d6 cao nhét cia ARM106 thir nghiém din dén trc ché dong nhé hon 50%,
nén khong thé xac dinh dwgc gia tri ICs, cia ARM106.

Bang 16
% trc
ID chét s .| ché %dd |, . Timg s6
R R I O I R Sl R 0
nghiém H H trung chuan urc che)
binh
0,9%
0,01 13% | 0,6% | 04% 2
1,7%
9,6%
0,1 72% | 35% | 2,5% 2
- 4,7%
ARMI106 | ND
8,7%
1 6,1% | 3,7% | 2,7% 2
3,4%
18,7%
10 159% | 4,0% | 2,8% 2
13,1%

Hinh 41 14 db thi thé hién s phu thudc ndng do cta tic dung cia ARM107 déi
v6i dong hERG. Bang 17 dua ra s6 liéu bing sb dwgc minh hoa bang dd thi & hinh 41.
B&i vi ndng d6 cao nhét cia ARM107 thir nghiém din dén vrc ché dong nhé hon 50%,
nén khong thé xéc dinh dugc gid trj ICs) cia ARM107.

Bang 17
A . % trc 0/ An , x A
Dehdt | yo I Nongdo | g | 290 | o4 saisé Tung s0
thir (uM) (uM) 1éch chudn n lidu (%
nghiém H 2 hERG chuin uc che)
trung
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binh
1,7%

0,01 | 29% | 16% | 12% 2
4,0%
3,1%

0,1 40% | 12% | 0,9% 2
4,8%

ARMI07 | ND

2,0%

1 62% | 59% | 42% 2
10,4%
24.2%

10 32,1% | 11,1% | 7,9% 2
39,9%

Hinh 42 14 d thi thé hién sw phu thuéc ndng do cia tac dung cta S26 déi véi
dong hERG. Béang 18 dua ra s6 liéu bang sé dwoc minh hoa bing d thi & hinh 42. Gia
tri ICso ciia S26 14 7,029uM.

Bang 18
, % o ,
ID chat A an ché %do |, . x Tung so
thir (I(ijf) Nz’nﬁf‘-’ hERG | lgch | 0SS0 n | lieu(%
nghiém B H trung chuan uc che)
binh
9,1%
0,01 8,9% 0,3% 0,2% 2
8,7%
12,3%
0,1 10,5% 2,6% 1,9% 2
8,6%
S26 7,029
11,3%
1 12,3% 1,3% 1,0% 2
13,2%
56,4%
10 58,3% 2,6% 1,8% 2
60,1%
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Hinh 43 1a dd thi thé hién sy phu thudc ndng do cua tac dung cia JTV-519
(dwgc d& cap trong hinh 13 “ARMO0XX") dbi v6i dong hERG. Béang 19 dua ra sb liéu
bing sd dugc minh hoa bing db thi & hinh 43. Gi4 tri ICsy dbi v6i JTV-519 1a
0,463 M.

Bang 19
, % e ,
ID chat A A ché %dd |, .. .z Tung s
n | [N o | e (%0 et
nghiém H H trung chuan trc che)
binh
5,2%
0,01 5,0% 0,3% 0,2% 2
4,8%
10,0%
0,1 18,1% | 11,4% 8,1% 2
26,1%
ARMOXX | 0,463
81,9%
1 68,4% 19,1% 13,5% 2
54,9%
96,9%
10 92,8% 5,8% 4,1% 2
88,7%

Thubc chéng loan nhip tim E-4031, mot chit phong bé da bibt cua dong hERG,
duoc st dung lam dbi chimg duong. E-4031 phong bé dong hERG véi ICs, bing
0,5uM (n = 6). '

T6m lai, hop chét theo sang ché thé hién hoat tinh phong bé hERG giam so véi
JTV-519. Do d6, hop chit theo séng ché duoc cho 14 it doc hon va/hodc thé hién tac
dung phu it hon JTV-519.

Bang 20 duéi ddy dua ra cac gia tri ECso cho cac hop chét S1-S107. Céc sb liéu
ECsonay c6 duge bang cach sir dung thir nghiém gén lai FKBP12.6 md ta & trén dé xac
dinh lugng FKBP12.6 gin két véi RyR2 dugc phosphoryl héa béi PKA tai cac ndng
d6 khéc nhau (0,5 — 1000 nM) ctia hop chét trinh bay trong Bang 20. Cac gié tri ECsg
dugc tinh bang cach str dung viéc khép dudng cong Michaelis-Menten.
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Bang 20
Hop chitsd | ECso(nM) | Hop chitsd | ECsy (nM)

1 150 48 100
2 211 49 81
3 50 40
4 102 51 175
5 208 52 143
6 252 53 200
7 55 54 77
9 205 55 111
11 181 56 95
12 197 57 73
13 174 58 55
14 182 59 102
19 265 60 68
20 61 95
22 355 62 45
23 268 63 52
25 40 64 44
26 40 66 110
27 ca. 50 67 89
36 15 68 ca. 100
37 74 220
38 44 75 150
40 100 76 25
43 80 77 60
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44 121 101 105
45 80 102 135
46 150 104 111
47 20 107 190

Phuong phép sang hiéu suét cao

Ngoai céc hop chit mo ta & déy, cic hop chét khac c6 thé dugec kham phé 1a c6
kha ning didu hoa hoat tinh kénh ion canxi, cu thé 1a cdc kénh c6 lién quan dén chudi
kénh ion canxi RyR. Pugc dé xuit & dy 1a thir nghiém hiéu qua cao dé sang loc cong

suét cao cac hgp chat khac c6 kha ndng di€u bién hoat tinh kénh ion canxi.

Theo cach vi du, va nhu trinh bay trong vi du 5 dudi day, thir nghiém hiéu qua
cao dé sang hiéu suét cao dbi véi cac phan tir nhé dugc tién hanh bing cach lam cb
dinh FKBP, FKBP12 hodc FKBP12.6 (chd’ng han FKBP12.6 kiéu dai hoic protein
dung hop, nhu 12 GST-FKBP12.6) 1én dia 96 16 dugc phu glutathion, bing cach st
dung quy trinh tiéu chudn. Thu thé ryanodin (RyR) dugc phosphoryl héa bdi PKA, cu
thé 12 RyR1 hoic RyR3 trong truong hgp FKBP12 va RyR2 trong truong hop
FKBP12.6, dwoc nap 1én dia da phu FKBP, va dugc 1 v6i cac hop chét tai cac ndng do
khac nhau (10-100nM) trong 30 phut. Sau d6, rira dia dé loai RyR khong lién két, va
sau d6 0 v6i khang thé khang RyR (chdng han trong 30 phut). Rira dia 1an nita dé loai
khéng thé khang RyR khéng lién két, va sau d6 xir ly bing khéang thé thir hai c6 danh
d4u huynh quang. Poc dia bang may doc dia huynh quang tu déng v& hoat tinh lién
ket.

Theo cach khac, RyR dugc phosphoryl héa bdi PKA v6i sy c6 mit cia 2P-
ATP. RyR dugc phosphoryl héa PKA c6 hoat tinh phong xa dugc nap 1én dia 96 16 da
phit FKBP véi su ¢6 mit cua chét tuong ty JTV-519 va cac hop chét khac & cac néng
dd khac nhau (10-100nM) trong 30 phut. Rira dia dé loai RyR da danh d4u phéng xa
khong lién két, va sau do doc bing may doc dia tyr dong. RyR dugc phosphoryl hoa
b&i PKA ciing dugc phit 1én dia, va t véi FKBP dugc danh diu 32S véi sy ¢6 mit ctia

cac hop chét.

-134-



21658

Sang ché dugc mé ta trong cic vi du sau, cac vi du ndy dugc trinh bay dé giup
hidu sang ché va khong lam gi6i han theo cach bét ky pham vi sang ché nhu dugc x4c

dinh boi yéu cdu bao hd sau do.
Vi du thwe hién sang ché
Vi du 1: RyR2 dugc phosphoryl héa béi PKA va gin két véi FKBP12.6

Mang SR tim duogc chudn bi, nhu md ta trén day (Marx, et al., PKA
phosphorylation dissociates FKBP12.6 from the calcium release channel (ryanodine
receptor): defective regulation in failing hearts. Cell, 101:365-76, 2000; Kaftan, et al.,

Effects of rapamycin on ryanodine receptor/Ca®"

-release channels from cardiac
muscle. Circ. Res., 78:990-97, 1996). FKBP12.6 dwgc danh ddu *°S dugc tao ra bing
cach sir dung hé phién ma/dich ma nhanh TNT™ tir Promega (Madison, WI). Viéc gin
két [*H] ryanodin dugc st dung dé dinh lugng mirc RyR2. 100pg microsom dugc pha
loang trong 100pl dung dich dém 10mM imidazol (d6 pH =6,8), i v&i 250nM (ndng
do cudi ciing) [*°S]-FKBP12.6 & 37°C trong 60 phiit, sau d6 dép tét bing 500ul dung
dich d&ém imidazol lanh nhu nuéc da. Cac miu dugc ly tAm & toc do 100.000g trong 10
phit va rira ba 14n trong dung dich dém imidazol. Luong [*°S]-FKBP12.6 da gin dugc

x4c dinh bang cach dém nhép nhay 16ng két vién.
Vi du 2: Thdm tach mién dich

Viéc thdm tach mién dich c4c microsom (50pg) dugce thuc hién nhu mb ta, véi
khang FKBP12/12.6 (1:1000), khang RyR-5029 (1:3000) (Jayaraman, et al., FK506
binding protein associated with the canxi release channel (ryanodine receptor). J. Biol.
Chem., 267:9474-77, 1992), hodc khang phosphoRyR2-P2809 (1:5000) trong 1 git &
nhiét d¢ trong phong (Reiken, et al., Beta-blockers restore calcium release channel
function and improve cardiac muscle performance in human heart failure. Circulation,
107:2459-66, 2003). Khang thé khang RyR2 dic hiéu P2809-phosphoepitop 1a mot
khéng thé da dong cda thé dugc tinh ché &i luc, dugc san xuét theo ddt hang cda
Zymed Laboratories (San Francisco, CA) bang cach sir dung peptit, CRTRRI-(pS)-
QTSQ, tuong tmg véi RyR2 dugc phosphoryl hoa boi PKA tai Ser®®®. Sau khi 1 véi
IgG khéng thd c6 ddnh diu HRP (pha lodng 1:5000; Transduction Laboratories,
Lexington, KY), cac vét thim duoc hién anh bang cach sir dung ECL (Amersham

Pharmacia, Piscataway, NJ).
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Vi du 3: Phép ghi mt kénh

Phép ghi mdt kénh ctia RyR2 ty nhién tir tim chudt, hogic RyR2 t4i t§ hop, dugc
yéu cdu duéi didu kién dién dp-kep & OmV, nhu d3 mé ta & trén (Marx, et al., PKA
phosphorylation dissociates FKBP12.6 from the calcium release channel (ryanodine
receptor): defective regulation trong failing hearts. Cell, 101:365-76, 2000). Cac dung
dich khong ddi ximng dugc st dung cho phép ghi mot kénh 1a: bo phan trans — HEPES,
250mmol/l; Ba(OH),, 53mmol/l (trong mét sb thir nghiém, Ba(OH), dugc thay bing
Ca(OH),); d9 pH =7,35; va bd phén cis — HEPES, 250mmol/l; Tris-bazo, 125mmol/l;
EGTA, 1,0mmol/l; va CaCl,, 0,5mmol/l; d§ pH =7,35. Trlr phi c6 chi din gi khac,
phép ghi mot kénh dugc tién hanh véi sy c6 mat ciia 150nM [Ca®*] va 1,0mM [Mg?']
trong b phén cis. Ryanodin (5SmM) dugc dua vao bd phén cis dé x4c nhén tinh tuong
tu clia tit ca cac kénh. S6 liéu dwoc phén tich tir phép ghi dong da sb hoa bang cach st
dung phén mém Fetchan (Axon Instruments, Union City, CA). Tét ca sd liéu duoc
biéu dién 1a gid tri trung binh + SE. Kiém dinh ¢ student khong cip déi duge st dung
& so sanh thong ké céc gid tri trung binh gitta cac thir nghiém. Gia tri p<0,05 dugc coi

13 ¢6 ¥ nghia thng ké.
Vi du 4: hop chit va phuong phap téng hop cic hop chét nay
So dd 1: Téng hop S3, S4, S5 va S54

MeO. CO,H
Hy, PdIC, \@[ 1soc,  Meo N
MeO COH  MeOH.rt MeO. COpH  NaNO HCIH,0, s 2 HaNCHaCH.CI H
\C[ 24 git 100% \©: Na,S; 80% s ,90% S
NS & S
MeO CO,H

o)
PMej, Q Meo \H Q
ELl THF,  MeO NH A, RSO,Cl  MeO N-T R S3:R=CH,=CH-
8i Tuu 80% ) R 0  S4R=Me
- - S ’) S5: R= p-Me-CgHy-
S S $54: R=NH-2-Py

$26

Synthon S26 dugc diéu ché theo phuong phdp md td trong don My
$610/680,988.

Téng hop S3 (so dd 1): Dung dich da khudy cua axit vinylsulfonic (22mg,
0,2mmol) trong CH,Cl, khan (5ml) dugc thém thionyl clorua (2M trong CH,Cl,,
0,1ml, 0,2mmol). Hdn hop phan ting dwgc khudy & nhiét do trong phong qua dém va
lam bay hoi du6i chan khong. Cin dugc hoa tan trong CH,Cl, (5ml). Thém nhé giot
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vao dung dich nay dung dich cua S26 (20mg, 0,1mmol) trong CH,Cl, (3ml) & 0°C.
Hén hop phan tmg dugc khudy & 0°C trong mot gir va & nhiét do trong phong thém
mdt gid nita va rira bang natri bicacbonat bdo hoa va 1IN HCI. Sau khi loai dung rh@i,
san phim S3 dugc tinh ché bang sic ky cot SiO, duéi dang diu khong mau (18mg,
65%).

Téng hop S4 (so dd 1): Dung dich da khuy ctia S26 (20mg, 0,1mmol) trong
CH,Cl; (Sml) dugc thém metylsulfonyl clorua (26mg, 0,2mmol) va trietylamin (30mg,
0,3mmol) & 0°C. Hon hop tao thanh dwgc khudy & 0°C trong mot gir va & nhiét do
trong phong qua dém. Pha hitu co dugc rira biang dung dich nudc natri bicacbonat béo
hoa va lam kho6 qua natri sulfat. Sau khi loc va 1am bay hoi dung moéi hitu co, san
phidm S4 dugc tinh ché bing sic ky cot SiO, (25mg dau, hiéu suit: 90%). Tuong tu
nhu vy, S5 va S54 dugc tdng hop véi hidu suit 1an lugt 1a 95% va 91%.

So d6 2: Téng hop S1 va S2

o]
"
§\/ HNR1R2

MeO. . S\/\NR1R2 S1:NRyR; = N/\:>—CH2-Ph
(0]
S
S3

Téng hop S1 va S2 (so d 2): Dung dich cia S3 (28mg, 0,1mmol) trong
clorofom (Sml) duogc thém 4-benzylpiperidin (18mg, 0,Immol). Hdn hop tao thanh
dugc khudy & nhiét do trong phong trong mot ngdy. Sau khi loai dung mdi hitu co, cin
duge tinh ché trén cot silicagel. San phdm S1 thu duoc 13 ddu khong mau (34mg, hiéu
sudt 75%). S2 dwoc dugce tdng hop theo cach twong ty tir S3 va dibutylamin vé&i hiéu
suit 78%.

So d6 3: Tdng hop S7, S9 va S40

J__ s7: R=ICH2-
RCOX MeO N~ "R so: R=Ph-
) S27: R= CHp=CH-
X Cl hoidc S $40: R=4-N3-2-OH-C6H5-
NHS

Téng hop S7, S9, S27 va S40 (so d 3): Dung dich da khudy cua axit iodoaxetic
(37mg, 0,2mmol) trong CH,Cl, (10ml) dugc thém thionyl clorua (dung dich 2M trong
CH,Cl,, 0,1ml, 0,2mmol). Hon hgp tao thanh duge khudy & 0°C trong mét gior va &
nhiét do trong phong qua dém. Sau khi loai dung méi, clorua axit thd dugc thém vao

dung dich d3 khudy cta S26 (20mg, 0,1mmol) va trietylamin (30mg, 0,3mmol) trong
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CH,Cl, (10ml) & 0°C. Hdn hgp dugc khudy & 0°C trong mét gid va & nhiét do trdng
phong qua dém. Pha hitu co dugc rira bang natri bicacbonat bdo hoa va IN HCI. San
phim thé dugc tinh ché bing sic ky cot thu dugc S7 13 déu khong mau (34mg, hidu
sudt 95%). Tuong tu nhu vy, S9 dugc tbng hop véi hiu suit 95%; synthon S27 dugc
tong hop v6i hidu sult 96%; va S40 dugc tdng hop voi hiéu sudt 91% bing céch st
dung axit N-hydroxysuxinimidyl 4-azidosalixylic (NHS-ASA).

So db 4: Téng hop S11 va S12

Téng hop S11 va S12 (so dd 4): Dung dich cua S26 (20mg, 0,1mmol) trong
pyridin (1ml) dugc thém phenyl isoxyanat (18mg, 0,15mmol). Hon hop tao thanh
dugc khudy & nhiét do trong phong trong 24 gio. Sau d6 etyl axetat (10ml) dugc thém
vao va pha hitu co dugc rira bang 1N HCI va natri bicacbonat bdo hoa. San pham S11
dugc tinh ché bang sic ky cot SiO, dudi dang chét rin mau tring (27mg, hiéu suét:
86%). Twong tu nhu vdy, S12 duge tdng hop tir S26 va phenyl isothioxyanat v4i hiéu
suit 85%.

So d6 5: Téng hop S13 va S14

-.B—Ph
MeO\C(\ NH Ph(MeO)P(0)CI MeO\C(\ N zOMe
) p;

S S .

526 $13/514
Téng hop S13 va S14 (So db 5): S26 (20mg, 0,1mmol) trong CH,Cl, (5ml)
dugc thém trietylamin (30mg, 0,3mmol) va phenyl metoxyphosphonyl clorua (38mg,
0,2mmol) & 0°C. Sau khi khudy trong 2 gi¥ & nhiét do trong phong, hdn hop phan tmg
dugc rira bing natri bicacbonat bdo hoa. Cac chat ddng phan dugc tach ra va tinh ché
bang cot silicagel thu duge S13 (14mg, hidu suit: 40%) va S14 (16mg, hidu suit:

45%).
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So dd 6: Téng hop S19 va S22

(o] (o}
CIOCXCOCI
d MeO. N/”\x)J\N oM
C(S) I
N\
$19: X=CHy-CH, S22: XU

Téng hop S19 (So db 6): Dung dich di khudy cta S26 (20mg, 0,1mmol) va
trietylamin (30mg, 0,3mmol) trong CH,Cl, (5ml) dugc thém clorua 1,4-butyldiaxit
(8mg, 0,05mmol) & 0°C. Hon hep tao thanh duge khudy & 0°C trong mét gid va &
nhiét d6 trong phong qua dém. Pha hitu co dwgc rira bing natri bicacbonat bdo hoa va
IN HCI va nuéc. Sau khi loai dung moi, san i)hém S19 dugc tinh ché bing sic ky cot
(ddu, 19mg, hiéu sut 80%). Tuong tu nhu vdy S22 duogc diéu ché tir diclorua cia axit
2,6 pyridyl dicarboxylic.

So dd 7: tbng hop S20 va $23

O

Téng hop S20 va S23 (so dd 7): S27 (25mg, 0,1mmol) trong MeOH (5ml) duoc
xir 1y bang H,0, (30%, 0,5ml) & nhiét do trong phong trong 1 ngdy. Sau khi xtr ly
bing dung dich natri thiosulfat, metanol dugc loai di bing cach lam bay hoi. Cin tao
thanh dugc hoa tan trong etyl axetat (10ml) va rira bing natri cacbonat bdo hoa. Sau
khi 1am kho qua natri sulfat, dung méi dwgc lam bay hoi dé thu duoc san phdm tho
duogc tinh ché bang sic ky cot silicagel thu dugc S20 duéi dang diu khéng mau
(16mg, hi¢u sut 60%). Tuong tw nhu vy, $23 duoc tdng hop tir S10.

- So db 8: téng hop S36, S43, S44, S45, S57, S59

oc:H3 OH MeO. )kﬂ/ \@ 857: X=OCHj
\@\ ,) jij\ﬁ ,) Of:) ) S59: X=NHEt -
S36

S57 S36-Cl €836-xystamin

_ X=NHCH,CH,S-

SCH,CH,NHBoc

o o 0 R
/U\I( g S/\/N N OMe MeO. N)KH’N\/\S/S\/\N
o Z0camneo) s
S44 S s 43: R= NO,- 3
45: R=HO-
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Tdng hop S36 va S57 (So d 8): Dung dich da khudy cta S26 (0,85g, 4,4mmol)
va pyridin (0,70g, 8,8mmol) trong CH,Cl, (50ml) & 0°C dugc thém nhé giot metyl
clooxoaxetat (0,81g, 6,6mmol). Hon hgp phan tmg dugc khudy & 0°C trong 2 gidr sau
d6 rira bang natri bicacbonat bao hoa, IN HCI, va nuée. Sic ky cdt silicagel thu duogc
S57 duéi dang chit rin mau tring (1,1g, hiéu sudt 90%). S57 (1,1 g, 3,9mmol) dugc
hoa tan trong metanol (10ml) va sau d6 dung dich cta natri hydroxit (0,3g, 7,5mmol)
trong nude (10ml) dugc thém vao. Hon hgp phan tng duge khudy & nhiét do trong
phong trong mot gio. Sau khi dung mdi dugce loai di, cdn dugc hda tan trong nuéc
(10ml) va rira bang ete (2x10ml). Pha nudc dugce axit hoa bang IN HCI dén o pH=2.
San phim dugc chiét bing CH,Cl, (2x10ml). Loai dung méi thu duge sén phim S36
duéi dang chét rin mau tring (1,0g, hiéu sudt 100%). San phim c6 thé dugc tinh ché
thém nita bang cach két tinh lai. S38 dugc tbng hop twong tu nhu vy (xem danh sach

chu trac).

Téng hop S43, S44, S45 va S59 (So dd 8): $36 (150mg, 0,56mmol) dugc xit 1y
bing thionyl clorua (5ml) & nhiét do trong phong qua dém. Sau khi loai thionyl clorua
du, san phém thd S36-Cl dugc hoa tan trong CH,Cl, (10ml) va thém vao dung dich
ndy xystamin dugc bao vé€ mot 1dn Boc va pyridin (0,2ml, 196mg, 2,48mmol) & 0°C.
Hon hop phan tmg dwgc khudy & 0°C trong mt gio va & nhiét d9 trong phong qua
dém va dap tit bang natri bicacbonat bdo hoa. Pha hitu co duge tich ra va dung moi
duoc loai di thu dugc hop chét trung gian S$36-xystamin, hop chit nay dugc tinh ché
bang séc ky cot SiO, véi hiéu suit 80%. Loai bio vé nhém Boc bing axit trifloaxetic
trong CH,Cl,, va S36-xystamin d4 loai bio vé dugc sir dung dé tng hop S43 va S45
bing phan tmg véi este hoat hoa bsi NHS cua hop chét azido. Hiéu suit 1a 75% dbi
v6i 843 va 80% dbi véi S45.

S44 dugc téng hop dudi dang san phim phu cta phan ung sau: S36 (50mg,
0,19mmol) dugc xir Iy bang thionyl clorua (2ml) & nhiét do trong phong qua dém. Sau
khi loai thionyl clorua du, san phdm thd dwoc hoa tan trong CH,Cl, (5ml). Thém vao
dung dich ndy xystamin (134mg, 0,88mmol) va pyridin (98mg, 1,23mmol) trong
CH,Cl, (10ml) va hén hgp phan ttng dugc khudy & nhiét d6 trong phong qua dém. S44
duoc tinh ché bang sic ky cot dudi dang chét rin mau tring (20mg, 16%). Tuong tu
nhu vy, S57 va S59 dugc tdng hop bing phan ung cua S36-Cl véi metanol hodc
etylamin (So dd 8).

-140-



21658

So d6 9: Tdng hop chét tvong tyr dua trén ure S6, S46-S53, S64, S66, S67

No2
N02C6H5OCOCI m
/ s37 \ NR
MeG RNH,
i :s 0
S26 tnphosgen\ Me0\©\/\ J\occh

S
526-phosgen

0,
IS
$6: NR=N S46: NR=NHz, S47:NR=N_ N , S48:NR=NEt, , S49: NR=NHCH,Ph
. NR= N AN
S50: NR= NC> , S51:NR=NHOH , $52:NR= HNm 853 NR-N\_/N—@

H
N

\ )i
S64:NR=N__N = 566: NR= HNMQ;O:H S67: NR=HN/\J_N

Téng hop cac chét twong tw dya vao ure S6, S46-S53, S64, S66, S67 (So dd 9).
S26 (195mg, 1,0mmol) trong CH,Cl, (20ml) dwgc thém 4-nitrophenyl clorofomat
(220mg, 1,1mmol) va trietylamin (120mg, 1,2mmol) & 0°C. Hon hop phan tmg dugc
khudy trong 2 gid & nhiét do trong phong va rira bing nudc. Loai dung moéi, tiép theo
1a tinh ché bang cach st dung séc ky cdt thu duge hop chit S37 (330mg, 91%). Phan
tng cta S37 (36mg, 0,1mmol) véi mot duong lugng amin trong DMF (3ml) qua dém
thu duoc cac hop chét dua trén ure véi hiéu sudt >60% sau khi tinh ché béng sdc ky
cdt Si0,. Theo céch khac, hop chét dya trén ure c6 thé duoc téng hop qua san phém
trung gian S26-phosgen da dung va hoat tinh hon trinh bay trong So db 9.
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So db 10: tdng hop S55, S56, S58, S60-S63

O (0]

NJK/ MeO. NJK/\ NR{R,

MeO.
\m HNR{R,
—_—
S

S27
N NH,
o 860: NR{Ry = O\/@

)
N
NG NH,
$56: NR{R, = o $61: NRyRy = O\D
p
N-N
N Ns
§58: NR4R, = l\/\/‘ $62: NR4R, = O\/©/
N

N N3 N3
S63: NR4R; = O\D

Téng hop S55, S56, S58, S60-S63 (So d6 10): Hon hop phan tmg cua S27

(25mg, 0,Immol) va 4-(4-aminobenzyl)piperidin (19mg, 0,1mmol) trong clorofom

S55: NR1 Rz =

(5ml) dugc khudy & nhiét do trong phong trong 2 ngdy. Sau khi loai dung moi, san
phim S60 dugc tinh ché bing séc ky cdt silicagel dudi dang chét rén mau tréng (36mg,
hidu sudt 90%). S55, S56, S58, va S61-S63 dugc tdng hop twong tu nhu vay theo
phuong phiap md ta & trén.

Thit nghiém d6i v6i hop chét méi

So dd 11: tdng hop chét tvong tu dua trén ure S69-S75

i X
- X Pr
S68 S$69-S75

S68-phosgen

Q
) i
$69: NR= N >—/: S$70: NR=NH,,  S71: NR= NQ—QO s72: NR=N_ N~ )
H ’ ’

N
W
S73: NR= HN’\)/'N

Céc chét trong tw S69-S75, khong c6 nhém metoxyl trén vong benzen (R=H

» §74: NR=NHOH, S75: NR=NEt,

trong cong thic I), duge tdng hop nhu trinh bay trong so dd 11 theo cach twong tw nhu
sir dung dé tdng hop S46-S53 (xem So dd 9). Viée tdng hop bit dau voi S68 cb ban
trén thi truong va lién quan dén hop chét trung gian da dung, S68-phosgen, thu dugc
$69-S75 véi hidu sudt 60-95%.

-142-



21658

So d6 12: tdng hop S76-S81

(o]
o o 9 Ve X
OCH OH J\V(CI e N
S s S ol ol
576 577 S77-Cl S78: X=NHEt,S79: X=NHPh

S80: NHy
S81: X=NHCH,-pyridin

So d6 13: téng hop S82-S84

R
S’) s/)
S68 S82-S84

(o]

s O
S82: R= /6\/\N S83: R= _C\/\ND_Q S84: R=

Theo céch twong ty nhu téng hop S36, S43-S45, S57, va S59 (So db 8), S76-
S81 dugc tdng hop tir S68 ¢6 ban trén thi truong nhu trinh bay trong so dd 12 véi hiéu
suat 70-95%. Bang cach str dung S68 1am nguyén liéu ban diu, hop chit S82, S83, va
S84, nhu trinh bay trong so db 13, ciing dugc téng hop twong tur véi hop chét c6 nhém
metoxy trén vong benzen (R=4-OCHj trong cong thirc I).

So d6 14: tdng hop S88-S93

X 0
MeOmH Boc,0 Me0\©f\N OCMe; gg,, HO N)J\OCMeS
: o — Ul
526 ses )
0
0
2 X
(CF3S0,),0 F3C—§—O NJ\OCMe;; R N~ “OCMes
) T U
s s
/
S87 $88: R=0{_ N 589: R={_)-s

S90: R= @— S91: R= _//_
S92: R=CN  S93: R=PhCH,NH

Tong hop S85-S93 duge thuc hién nhu trinh bay trong so dd 14. Sau day 1a vi
du tdng hop.
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Téng hop S85: Dung dich cia S26 (10mmol), di-tert-butyl dicacbonat
(11mmol), va trietylamin (12mmol) trong diclometan (100ml) dugc khudy & nhiét do
trong phong trong 5 gid. Hon hgp phan tmg duoc rira bing dung dich natri bicacbonat
bdo hoa (10ml) va 16p nudc duge chiét bing diclometan (2 x 15ml). Lép hitu co két
hop dugc lam kh6 qua magie sulfat va c6 dudi chin khoéng thu duge S85 dudi dang
dau khéng mau (2,90g, hiéu suit 98%).

Téng hop S86: Dung dich cia S85 (2,36g, 8mmol) trong diclometan ( 100ml) &
-78°C dugc thém BBr; (dung dich 1,0M trong diclometan) (18ml, 18mmol) nhé giot.
Dung dich dugc 1am 4m dén nhiét do trong phong va hdn hop phéan ting duge dép tit
bang metanol (100ml) va ¢6 duéi chan khong. San phim S86 dwoc tinh ché bing séc
ky cot.

Téng hop S87: Dung dich cia S86 (6mmol) trong diclometan (40ml) & 0°C
dugc thém trietylamin (7mmol) tiép theo 1a triflometylsulfonyl anhydrit (7mmol).
Dung dich dugc khudy & nhiét d6 trong phong trong 30 phit, va hdn hop phan tng
dugc dép tit bang nudc (10ml). Lép nude duge chiét bang diclometan (2 x 15ml), va
16p hitu co két hop dugc 1am kho qua magie sulfat va c6 dudi chan khong. San pham
thd dugc tinh ché bang sic ky silicagel nhanh thu dugc S87 véi hiéu suét 75%.

Téng hop S88: Hén hop cia S87 (lmmol), morpholin (8ml),
tris(dibenzylidenaxeton)dipaladi(0) (5mol%), 2-(di-tert-butylphosphino)-biphenyl
(20mol%), va kali phosphat (1,2mmol) dugc gia nhiét & 80°C trong dng han kin trong
12 gid. Hon hop phan tng dugc 1am ngudi dén nhiét do trong phong, pha lodng bing
diclometan (50ml), va rira bang nude (10ml). Lép nude duoc chiét bing diclometan (2
x 15ml), va 16p hitu co két hgp duogc lam khé qua magie sulfat va c6 du6i chan khong.
San phim th6 dugc tinh ché bang sic ky silicagel nhanh thu dugc S88 vé6i hiéu suit
81%.

Téng hop S89: Dung dich ciia S87 (1mmol), benzenthiol (2mmol) va i-Pr,NEt
(2mmol) trong CH;CN (20ml) duge gia nhiét & 80°C trong 18 gio. Sau khi lam ngudi,
etyl axetat (30ml) dugc thém vao va sau d6 rira bﬁng IN HCI, nudc, va sau do 1la 1IN

NaOH. Sau khi lam kho béng Na,SO,, dung dich duge ¢6. San phém S89 duoc tinh
ché bing sic ky vé6i higu suit 59%. Theo cach khac, S89 dugc téng hop bing cach hdi
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lwu S87 bing benzenthiol trong dioxin trong 10 gid bing cach st dung i-

Pr,NEt/Pd,(dba)s/xantphos lam chét xuc tac.

Téng hop S90: Dung dich ciia S87 (I,Ommol) trong dioxin (10ml) dugc thém
K,CO; (2mmol), axit phenylboronic (Immol), va (Pd(PhsP), (0,11mmol), va hén hop
dugc khudy & 90°C trong 16 giv. Hn hop phan tng dugc 1am ngudi dén 25°C, pha
lodng bang CH,Cl, (30ml), rira bing nuée (10ml), va pha hitu co dugc 1am bay hoi
dén khé trong chan khong. Tinh ché bang sic ky cot thu dugce S90 voi hiéu sudt 40%.

Téng hop S92: Dung dich ctua S87 (1,0mmol) trong DMF (5ml) dugc thém kém
xyanua (Immol) va Pd(Ph;P), (0,11mmol). Hon hop phan ung dugc khudy va gia
nhiét & 100°C trong 1 gio, tiép theo 14 1am ngudi, pha lodng bing nude (50ml) va axit
sulfuric 2M (5ml), va chiét bing EtOAc (3x). Phin chiét hiru co két hop duoc rira
bing nude mudi (2x), 1am khod qua magie sulfat, loc, va 1am bay hoi dudi chian khong.
San phdm S92 duoc tinh ché bang séc ky cot silicagel v6i hiéu suét 80%.

So d6 15: téng hop S94-S100

0]
0O 0]

J
L L HO N~ ~OCMe,
HO N~ DOCMes [ R'\_O ~N” ~OCMe; AICI
(R'CO),0 3 3 o
1 :[ ,) \([)]/ 1 :[ /) R\'m
S 0

s
S86 S94: R'=CH S95: R'=CH,
Tot héa:

HNO;
Nal/Cloramin-T \ o

o) 0]

HO NJ\OCM
HO B NJ\OCMe3 HOI:(\NJ\OCM% H,/Pd-C m o
(2 J ;

H,N
s O:N s " oo8 1) NaNO/ HCI

S96 s97 1) NaNO,/ HCl 2) NaBF
2) NaN, 40
i a1
./

Ng F S
S100 S99

Téng hop S94: Dung dich cia S86 (Immol) trong CH,Cl, (10ml) dugc thém
anhydrit axetic (1,2mmol) va trietylamin (1,3mmol) & 0°C. Hon hop phan tmg duoc
khudy & nhiét d6 trong phong qua dém, sau d6 rira bang H,0. Sau khi 1am kho bing
Na,S04, dung méi duge 1am bay hoi va sin phidm S94 (hiéu sudt 98% theo NMR)

duoc sir dung cho phan tmg tiép theo khéng cin tinh ché thém.
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Téng hop S95: Dung dich da khudy cta S84 (0,5mmol) trong benzen (20ml)
dugc thém AICl; khan (0,6mmol) nhé giot. Hdn hop phan tmg dugc hdi Iuu trong 5
gid va rét 1én da nghién nhé (10g). Sau khi chibt va co, san phidm S95 dugc tinh ché

bang sic ky cot silicagel voi hiéu suét 83%.

Tbng hop S96: Dung dich ctia S86 (0,1mmol) trong metanol (5ml) dugc thém
Nal (10mg, du) va Cloramin-T (0,3mmol). H8n hop phan tmg dugc khudy trong 30
phiit va dép tit bing dung dich Na,S,0;. Dung méi dugc 1am bay hoi. San phim duoc
tinh ché bing sic ky cot silicagel thanh hdn hop cia céc san phim iot héa mot 1dn

hodc iot héa hai 14n v&i higu suét két hop 14 60%.

Téng hop S97: S86 (3mmol) duge thém vao H,SO, dam diic (2ml). Thém tir tir
nhé giot vao hdn hop da khudy HNO; (2ml) ddm dic. Sau 10 phut, hdn hop phéan tng
dugc rét 1én d4 da nghién nhé (5g) va trung hoa bang Na,CO; dén d6 pH= 7. Hop chét
trung gian nitro dugc bao vé Boc duge thu gom bang cich chiét bing EtOAc va
chuyén hoa lai thanh S97 bing phan ing v6i Boc,O. Tinh ché bing sic ky cot silicagel
thu duge S97 véi hicu sudt 78%. |

Téng hop S98: hdn hop cua S97 (2mmol) va 10% Pd/C (0,1g) trong metanol
(20ml) duge thdi khi H, trong 2 gidr. Sau khi loc va ¢6, san pham amin dugc st dung

cho phan tmg tiép theo khong cin tinh ché thém.

Téng hop S99 va $100: S98 (1mmol) dugc hoa tan trong dung dich nuéc HCI
(2mmol HCl, 10ml H,O). Thém tir tir vao dung dich nay & 0°C dung dich cua natri
nitrit (1mmol) trong nude (Sml). Hon hop phan tmg dugc khudy & 0°C trong 1 gid, sau
d6 NaN; (2mmol) trong nudc (2ml) duge thém nhé giot & 0°C. Hdn hop tao thanh
duoc khudy & 0°C trong 1 gid va & nhiét do trong phong qua dém. San phim dugc
chiét bang etyl axetat va rira bing natri bicacbonat bdo hoa va nudce. Lép hitu co duge
1am kho qua natri sulfat khan va c6 thu dugc san phdm tho S98. Tinh ché trén cot
silicagel thu dugc san phdm vé6i hiéu sudt 71%. Tuong ty nhu vay, S99 dugc tdng hop

v61 hiéu suat 60%.

Téng hop S101, S102, va S103 (ciing lan lugt dugc goi 1a ARM101, ARM102,
va ARM103) c6 thé dugc thuc hién nhu dugc trinh bay trong so dd 16. Sau day 1a cac
vi du tdng hop.
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So d6 16: Tong hgp ARM101, ARM102, va ARM103

ARM101 —Q‘
o

P
(I‘NH triphosgen @‘ OCCfg p1per1d1n m D
S CHzClg 0°C J S
S68

ARM102
S68-phosgen

‘a) N-Boc-1-piperazin
) TFA

\..._/NH
d—) ARM103

Téng hop S101: Dung dich cia S68 (165mg, 1mmol) trong CH,Cl, (50ml)
dugc 1am lanh dén 0°C. Thém vao dung dich nay triphosgen (150mg, 0,5mmol) va
pyridin (0,5ml, du) va khudy & 0°C trong 1 gid. Khong cin tinh ché, S68-phosgen tao
thanh trong hdn hgp phan tng dugc xir Iy bang 1-piperonylpiperazin (233mg,
1,1mmol) & 0°C. Sau khi khudy & 0°C trong 1 gid; hdn hop phan tng duoc rira bing
H,0O (2 x 10ml), IN HCI (2 x 10ml) va NaHCO; bdo hoa (2 x 10ml), va dung moi
duoc loai di dudi ap sudt giam. Tinh ché bing sic ky cot SiO, thu dwgc ARM101 ¢6
hiéu sudt 80%. CAu triic ciia san phim dugc x4c nhan bing cong hudng tir hat nhan
(nuclear magnetic resonance-NMR), phd khéi (mass spectroscopy-MS) va/hoidc phéan

tich nguyén td.

Téng hop S102: S102 dugc tdng hop tir S68 bing cach sit dung phuong phap
gidng nhu phuong phap sir dung dé tdng hop S101, ngoai trir 1a piperidin dugc sir
dung thay cho 1-piperonylpiperazin. C4u truc ctia san phdm dwgc xac nhén bang cong
huéng tir hat nhan (NMR), phé khéi (MS) va/hodic bing phan tich nguyén t6.

Téng hop S$103: S103 duge tdng hop tir S68 bing cich st dung phuong phap
gidng nhu phuong phép st dung dé téng hop S101, ngoai trir 1a N-Boc 1-piperazin
duoc st dung thay cho 1-piperonylpiperazin, va trong budc tiép theo, nhém Boc dirgc

loai bao vé bang cach st dung axit trifloaxetic (TFA). CAu trac cua san phim duoc x4c
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nhan bing cong hudng tir hat nhan (NMR), phé khdi (MS) va/hoidc bang phan tich

nguyén t6.

So db 17: Téng hgp ARM104

Ay

e} 9 OH
OH HaCO N’u\ﬁ
T »
S
S 3%

Arm36 Arm104

Téng hop S104 (ARM104) c6 thé dugc thye hién nhu duoc trinh bay trong so
d6 17. Sau day 1a vi du tdng hop. H8n hop ARMO36 (S36) (27mg, 0,1mmol), 50%
H,0, (1ml), va MeOH (3ml) dugc khudy & nhiét d6 trong phong trong 2 ngay dé tao ra
san phdm ARMI104. Phd khéi (MS) duge sir dung dé kiém tra su bién mit cuaa
ARMO036 va sy xuit hién san phdm ARM104. Céc dung méi dugc loai di duéi p sudt
giam, va san phdm duoc tinh ché bang cach két tinh lai. Hiéu suét cudi cung 1a 26mg
ARM104 & d¢ tinh khiét 85%. Ciu tric ctia san phim cudi cing dwoc x4c dinh bing
cOng hudng tir hat nhan (NMR) va/hodc MS.

So @b 18: Téng hop ARM105

| j\T(OCHg
@:N)H Clcocozlx/lekd} I
S # S
S68

Arm105

Téng hop S105 (ARM105) c6 thé dwogc thue hién nhu dugc trinh bay trong so
dd 18. Sau déy 1a mét vi du téng hop: Thém vio dung dich di khudy ciia S68 (80mg,
0,48mmol) va pyridin (0,1ml, lugng du) trong CH,Cl, (50ml) & 0°C, CH;0-
C(O)C(0)Cl (70mg, 0,58mmol) nhé giot. Hon hop phan ting duge khudy & 0°C trong
2 gitr va rira bang 1N HCI, natri bicacbonat bdo hoa, va nuée. Loai cac dung moi va
tinh ché bang séc ky cot SiO, dé tao ra san phém ARMI105 duéi dang chit rin mau
tring (hiéu sut: 95mg, 94%).
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So @6 19: Téng hop ARM107

H;CO ,CH3

NeBONH, aBCNH, R 107
m

Tong hop S107 (ARM107) c6 thé duoc thyc hién nhw duogc trinh bay trong so
d6 19. Sau ddy 1a mot vi du tdng hop: Thém vao S26 (180mg, 0,92mmol) trong MeOH
(20ml) dung dich 30% CH,O (1,5ml, luong du) va natri xyanoborohydrua (NaBCNH;)
(0,4g, lugng du). Hon hop phan ting duoc khudy & nhiét do trong phong, va d6 pH cuta
dung dich dugc duy tri ndm trong khoang tir 4 dén 5 bang cich thém vai giot IN HCIL.
Sau 3 gid, dung mdi duge loai di duéi 4p suit giam. Can dugc hoa tan trong 20ml etyl
axetat va rira bing H,0 va NaHCO; bdo hoa (2 x 10ml). Céc dung mdi dugc loai di va
ARM107 dugc tinh ché bing sdc ky cot SiO, thu dwge hiéu sudt: 170mg, 93%.

So @6 20: Téng hop ARM108

H,CO H3CO.
_ Chgly m
S

" DICNHS
s26 Am108

O

Tong hop S108 (ARM108) ¢6 thé dugc thuc hién nhur dugc trinh bay trong so
d6 20. Sau déy 1a mot vi du tdng hop: Hon hop cia N-benzyloxycarbonyl-glyxin (Cbz-
Gly, 129mg, 0,61mmol), Diisopropyl-carbodiimit (DIC, 90mg, 0,71mmol), N-
hydroxysuxinimit (NHS, 70,4mg, 0,71nmol) trong CH,Cl, (50ml) dugc khuéy trong
0,5 gid ¢ nhiét do trong phong. Thém vao hén hop nay S26 (100mg, 0,51mmol) va
hdén hgp dugc khudy & nhiét do trong phong qua dém. Sau khi rra bing INCI
(2x10ml) va dung dich NaHCO; bo hoa (2x10ml), cac dung méi duge loai di bang
céch 1am bay hoi. San phim ARM108 dugc tinh ché bang sic ky cot SiO,, thu dugc
hidu suit 120mg, 61%.
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So d6 21: Téng hop ARM109

9 o
PN NH

N

S S
Arm108 Arm109

Téng hop S109 (ARM109) c6 thé dugc thuc hién nhu dugc trinh bay trong so
dd 21. Sau day 1a mot vi du téng hgp: ARM108 (40mg, 0,1mmol) trong CH,Cl, (5ml)
dugc xir Iy bing 1ml 30% HBr/CH;CO,H. Sau khi khudy & nhiét do trong phong qua
dém, hdn hop phan tmg dugc 1am bay hoi dudi 4p suét giam. Cin duge hoa tan trong
MeOH (3ml) va xir Iy bing propylen oxit (1ml). Cac dung moi dugc loai di dudi ap
sudt giam thu dugc ARM109 thdé duoc tinh ché thém bang cach hoa tan trong dung
dich 0,15N HC1 H,O (3,5ml), tiép theo 1a rira bing etyl axetat (3ml) va lam bay hoi.
Hiéu sudt cia ARM109 13 28,3mg, 95% (bot mau tring, mudi HCI).

So b 22: Téng hgp ARM110

0
H3CO, H BrCH,COMe HaCO N
— j OCH,
S pyridin S
$26

Arm110

Téng hop S110 (ARM110) c6 thé dugc thuc hién nhu dwgc trinh bay trong so
dd 22. Sau day 1a mot vi du téng hop: HOn hop gdm S26 (100mg, 0,51mmol) va metyl
1-bromoaxetat (100mg, 1,2 duwong luong) va pyridin (50mg) trong DMF (5ml) duoc
khudy & nhiét d6 trong phong qua dém. Thém vao hdn hop niy etyl axetat (50ml) va
rira bing dung dich NaHCO; bao hoa (2x10ml) va H,O (2x10ml). San phdm ARM110
14 ddu dugc tinh ché bang séc ky cot SiO,, thu dugc hiéu sut 32mg, 23%.

So d6 23: Téng hop ARM111

0]
j OCH, ——>
S S

Am110 Arm111
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Téng hop S111 (ARM111) c6 thé duge thye hién nhu dugce trinh bay trong so
dd 23. Sau day 1a mot vi du téng hop: Hon hop gdm ARMI110 (16mg, 0,06mmol)
trong MeOH (2ml) dwgc thém 1IN NaOH (0,1ml) va hdn hop dugc khqu 4] nhiét_ do
trong phong qua dém. Cac dung méi duge loai di dudi ap suét giam va cin duge hoa
tan trong H,O (10ml). Pha nuéc dugc rira bing etyl axetat (2x5ml) va axit hoa bang
IN HCI d&én d6 pH=4. Loai cic dung mdi duéi 4p sudt giam thu dugc ARM111 tho.
NaCl duoc loai di b%lng cach sir dung etanol thu dugc ARM111 tinh khiét duéi dang

chét rin, c6 hiéu suét 13mg, 87%.

So d6 24: Téng hop Arm112

Q
Ha CO H H,CO o
S . S
S26 Arm112

Téng hop S112 (ARM112) c6 thé dudc thuc hién nhu dugce trinh bay trong so
d6 24. Sau day 1a mot vi du tbng hgp: Thém vao hdn hop ctia $26 (100mg, 0,51 mmol)
va pyridin (100mg) trong CH,Cl, (20ml), SO,Cl, (89mg, 1,2 duong luong) nho giot &
0°C va khuéy & nhiét do trong phong qua dém. Céc dung méi duoc loai di dudi ap suét
giam va cén dugc hoa tan trong 5,5ml dung dich NaOH (5ml H,O +0,5ml 1N NaOH).
Dung dich nuéc duge rira bing etyl axetat (2x5ml), va axit hoa bing IN HCI dén do
pH= 4. Pha nudc duge chiét bing etyl axetat (3x5ml) va pha etyl axetat dugc lam bay

hoi duéi ép suét giam thu dugc ARM 112, duéi dang bdt, v6i hiéu sudt bing 9mg.

So b 25: Tong hgp ARM113

+/
H3CO N HaCO N—
oy = T
—
s s

Arm107 Arm113
Téng hop S113 (ARM113) ¢6 thé duge thuc hién nhu dugc trinh by trong so

dd 25. Sau day 1a mot vi du tbng hop: ARM107 (45mg, 0,21mmol) trong etyl axetat
(2ml) duoc xtr Iy bang CH5l ( 200mg, lwong du). Hon hop dugc khudy & nhiét do
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trong phong qua dém va san phdm ARM113, dudi dang chit rdn mau tring, dugc thu

gom bing cach loc thu duoc hidu suit bang 69mg, 97%.

So d6 25A: Téng hop Arm114

Hscom"' triphosgen N-Boc-piperazan HgCOm O’k
s Py

526 Armit4

Téng hop S114 (ARM114) c6 thé dugc thuc hién nhu duge trinh bay trong so
dd 25A. Sau day 1a mét vi du téng hop. S26 (195mg, 1mmol) trong CH,Cl, (50ml)
dwoc 1am lanh xuéng 0°C. Thém vio dung dich nay triphosgen (150mg, O,Smmol)‘ va
pyridin (0,5ml, lwong du) va khudy & 0°C trong 1 gio. Khong can tinh ché, S26-
phosgen tao thanh trong hdn hop phan tmg duoc xir Iy bing N-Boc 1-piperazin
(200mg, 1,Immol) & 0°C. Sau khi khudy & 0°C trong 1 gid, hdn hop phan tmg dugc
rira bing H,O (2X10ml), IN HCI (2X10ml), va NaHCO; bdo hoa (2X10ml), va cac
dung mdi duoc loai di dudi ap sudt giam. Tinh ché bang sic ky cot SiO, thu dugc
ARM114 véi hiéu suét bing 80%.

So db 26: Téng hgp Arm115

) s .
L~ X W
HsCO\(:(*N)kN )J\o+ thudc thir Lawesson H3CO\C(:N> N, ,NJKOJV
) - s
Arm114 Arm115

Téng hop S115 (ARM115) c6 thé duoc thuc hién nhu duoc trinh bay trong so
d6 26. Sau day 1a mot vi du tdng hop: Hon hop gdm ARM114 (200mg, 0,49mmol) va
thudc thir Lawesson (400mg) trong toluen (50ml) dwgc khudy & 90°C trong 5 git. Hon
hop duoc 1am ngudi dén nhiét do trong phong va rira bing NaHCO; bio hoa (2x20ml).
San phAm ARMI115 duoc tinh ché bing sic ky cot SiO, thu dugc hiéu sut bing
160mg, 75%.
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So d6 27: Téng hop Arm116

S

S S
JLMJL+ H3CO Ay
N N NH
oy O e O
S S

Arm115 Armi16

Téng hop S116 (ARM116) c6 thé dugc thyc hién nhu duge trinh bay trong so
dd 27. Sau day 1a mot vi du tdng hop: Hn hop gdbm ARM115 (10mg, 0,02mmol) va
axit trifloaxetic (TFA, 0,5ml) trong CH,Cl, (10ml) dwoc khudy & nhiét do trong phong
trong 2 gid. Lam bay hoi cdc dung méi dudi ap sudt giam thu dugc ARM116 véi hiéu

suat bang 6mg, 92%.

So d6 28: Tong hop Arm117

0 0]
HACO OCH; HO N on
S S
Arm057 Arm117

Téng hop S117 (ARM117) c6 thé duge thuc hién nhu dugc trinh bay trong so
d6 28. Sau day 1a mot vi du téng hop: Dung dich cia ARMO057 (200mg, 0,7 1mmol)
trong CH,Cl, (20ml) dugc lam lanh xuéng -78°C. Thém vao dung dich nay 1M BBr;
trong CH,Cl, (1ml), va hdn hop duge khudy & -78°C trong 3 gid va sau d6 lam 4m dén
nhiét do trong phong qua dém. Hdn hop dugc rira bing IN HCI (2x10ml) va H,0
(1x10ml). Sau khi loai cic dung méi, san phdm ARM117 dugc tinh ché bing séc ky
cdt Si0, thu duge hidu suét bing 60mg, 33%.
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So d6 29 Téng hop Arm118

OCH 33

H3C'o\@‘N
s‘) Arm118

Téng hop S118 (ARM118) ¢6 thé duge thyc hién nhu duge trinh bay trong so
d6 29. Sau day 1a mot vi du téng hop: S26 (3,6mg, 0,018mmol) trong CH,Cl, (3ml)
dugc xtr Iy bang BODIPY TMR-X, SE (Molecular Probes Inc.) (4mg, 0,006mmol)
trong 3 gi. Hon hop dugce rira bang 0,01N HCI (2x1ml) va NaHCO; bdo hoa (2x1ml).
Loai cac dung mdi duéi ap sudt giam thu dwgc ARM118 tinh khiét (98%).

So d6 30: Téng hop ARM119

/ +/O_
H3CO N HiCO N—
TS =
S F>
Arm107 Arm119

Téng hop S119 (ARM119) ¢6 thé dugc thyc hién nhu dugc trinh bay trong so
d 30. Sau day 1a mot vi du tdng hop: Hén hop ARM107 (50mg, 0,24mmol), 50%
H,0, (1ml), MeOH (3ml) dwgc khudy & nhiét d6 trong phong trong 2 ngay (st dung
phd khéi dé kiém tra sy bién mét cua ARMI107 va su tao thanh san pham). Cac dung

mdi duge loai di dudi ap suét giam thu dwgc ARM110, ¢6 hiéu suit bing 26mg, 45%.
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So @6 31: Téng hop ARM120 va ARM 121

~0 NH R@CHzBr /O\@N”\@
oW T
S26

DMF, Na jCO4
R=CH, Arm120
R=H, Arm121

Tdng hop S120 (ARM120) va S121 (ARM121) c¢6 thé dugc thuc hién nhu duge
trinh bay trong so db 31. Sau ddy 1a mot vi du tbng hop: Hon hop gébm S26 (195mg,
Immol), benzyl bromua (1,Immol) va Na,CO; (10mmol) trong DMF (10ml) duoc
khudy qua dém. Etyl axetat (30ml) dugc thém vao phan ung, va sau d6 phan tng dugc
rita bang H,O (4x10ml). Pha hitu co dugc cd dudi ap suat gidm va cin duge tinh ché
bing sic ky cot thu duge S121 dudi dang bdt mau tring, voi hiéu suit bing 280mg,
98%. S120 duge téng hop twong tu nhu véy, nhung bing céch st dung 4-OH-benzyl

bromua thay cho benzyl bromua.

Téng hop S122 (ARM122) (LB21300-30). Sau ddy la mét vi du téng hop:
Dung dich lanh ctia hgp chét S26 (250mg, 1,28mmol, 1 duong lugng) trong CH,Cl,
(50ml) ¢ 0°C dugc thém DIEA (0,67ml, 3,8mmol, 3,0 dwong lugng), tiép theo 1a
axetoxyaxetyl clorua (0,17ml, 1,58mmol, 1,24 dwong lugng). Sau d6 hdn hop phan
tng dugc khudy & 0°C trong 20 phit, pha lodng bang dung dich nu6c 1,0M HCI
(100ml) va chiét bang CH,Cl, (3x50ml). L6p hitu co két hop duge rira (H,0, nudc
mudi), 1am khd (Na,SOy), loc, va 1am bay hoi dén kho. San phém thd dugc tinh ché
bing sic ky trén cot silicagel, giai hip bing gradien tang dan vé& do phan cuc tir 0 dén
50% dau hoéa trong etyl axetat. Cac phan doan thich hop dugc két hop thu dugc hop
chit mong mubn (350mg, 93%).

Téng hop S123 (ARM123) (LB21300-34). Sau ddy 12 mét vi du téng hop:
Dung dich ctia hop chit $122 (287mg, 0,97mmol, 1 duong lugng) trong MeOH (5ml)
va THF (8ml) & 23°C dugce thém LiOH (140mg, 3,33mmol, 3,44 duong lugng trong
H,0 5ml). Hon hop phan tng dugc khudy & 23°C trong 20 phit, pha lodng bing dung
dich nuéc 1,0M HCI (100ml) va chiét bing CH,Cl, (3x50ml). Lép hitu co két hop
duoc rira (H,O, nude muéi), lam kho6 (Na,SO,), loc va lam bay hoi dén kho. San phém
thd dugc tinh ché bang sic ky trén cot silicagel, giai hép bang gradien tang dan v& do
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phan cuc tir 0 dén 70% diu hoa trong etyl axetat. Cdc phan doan tuong ing dugc thu
gom thu dugc S123 (244mg, 100%).

Vi du 5: phuong phéap sang hiéu suit cao

Thir nghiém sang loc cac phan tir nhd ¢6 hoat tinh sinh hoc duge tién hanh. Céc

thit nghiém nay dua trén viéc lién két lai cua protein FKBP12 véGi RyR.

Mot thir nghiém hi€u qua cao dé viec sang loc hi¢u sult cao dbi véi cac phan tir
nho dugce tién hanh bing cach cb dinh FKBP12.6 (GST-protein dung hop) 1én dia 96
16 dugc phu glutathion. Thuy thé ryanodin typ 2 (RyR2) dwgc phosphoryl héa bdi PKA
dugc nap 1én dia da phi FKBP12.6, va 1 v6i cac chit twong tw JTV-519 tai c4c ndng
do khac nhau (10-100nM) trong 30 phut. Sau d6, dia dugc rira d loai RyR2 khong
lién két, va sau d6 0 voi khang thé khang RyR2 trong 30 phit. Pia dugc rira 1an nira aé
loai khang thé khang RyR2 khong lién két, va sau d6 xur Iy bing khang thé tht hai
dugc danh déu huynh quang. Pia dugc doc bing may doc dia huynh quang tu dong dbi

v6i hoat tinh lién két.

Trong thir nghiém khac, RyR2 dugc phosphoryl hoa bdi PKA véi sy ¢6 mit clia
32P-ATP. RyR2 dugc phosphoryl héa béi PKA c6 hoat tinh phong xa dugc nap 1én
dia 96 16 da phit FKBP12.6 v6i sw ¢6 mit clia cac chét tuong ty JTV-519 & cac ndng
d6 khac nhau (10-100nM) trong 30 phut. Rira dia dé loai RyR2 d4 d4nh ddu phong xa

khong lién két, va sau d6 doc bing may doc dia tu dong.
Vi du 6: Tac dung ctia hgp chdt ARMO036 dbi véi dong hERG

Tac dung ctia cic hop chit theo sang ché d6i v6i dong hERG duoc nghién ctru
bang cach sir dung té bao phoi than ngudi da nudi cdy 293 (HEK 293) dugc chuyén
nhiém 6n dinh cADN hERG. Té bao HEK 293 khong biéu hién hERG noi sinh. Té bao
HEK293 dugc chuyén nhim bing plasmit chita cADN hERG va gen khang
neomyxin. CAc té bao chuyén nhim én dinh dugc chon bing cich nuéi céy té bao véi
sw c6 mit ciia G418. Ap suét chon dugc duy tri bing cich nudi cdy lién tuc véi su co
mit ciia G418. Té bao dugc nudi ciy trong moi truong Eagle dugc cai bién cua
Dulbecco/Nutreint Mizture F-12 (D-MEM/F-12) ¢6 bb sung 10% huyét thanh bao thai
bd, 199U/ml penixilin G natri, 10pg/ml streptomyxin sulfat va 500pug/ml G418. Té

bao @& sir dung trong dién sinh Iy hoc dugc nudi céy trong dia c6 kich thudc 35mm.
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Viéc ghi dién sinh Iy hoc (bing cach st dung phuong phép kep rap ndi toan bd
té bao) duoc thuc hién & nhiét do trong phong (18°C-24°C). Timg té bao c6 tac dung
1am dbi chiimg cta chinh né. Tac dung cia ARMO0036 dugc dénh gia & hai ndng do: 10
va 100pM. Timg ndng d6 thir nghiém trong it nhit ba t& bao (n > 3). 90nM cisapride
(co ban trén thi truong tr TOCRIS Bioscience) duge sir dung 1am ddi ching duwong
@i véi viéc phong bé hERG. Dé ghi, cac té bao dugc chuyén sang khoang ghi va
ngdm qué mitc v6i dung dich dbi chimg chit din. Dung dich pipet rap ndi cho phép
ghi toan té bao chira 130mM Kkali aspartat, SmM MgCl,, SmM EGTA, 4mM ATP va
10mM HEPES. D6 pH dugc diéu chinh dén 7,2 bing KOH. Dung dich pipet dugc diéu
ché theo mé, phén wdc va bao quan dong lanh. Mt phin phan wéc méi duge ra dong
va sit dung mdi ngay. Cac pipet rap ndi dugc tao ra tir éng mao din thity tinh bang
cach str dyng may kéo micropipet P-97 (Sutter Instruments, Novato, CA). Mot may
khuéch dai kep rap ndi trén thi trudng duge st dung cho viée ghi toan bo té bao. Trude

khi 56 hoéa, céc so ghi hién tai dugc loc thdng thap & mot phan nim tan s6 1ay mau.

Trang thai bit dau va sdn sang phong bé dong hERG duge do bang cach st
dung miu xung véi cac bién dd cb dinh (tién xung c6 didu kién: +20mV trong 2 gidy;
xung thir nghiém: _50mV trong 2 gidy) ldp lai & cac khoang 10 gay, tir dién thé duy tri
12 —80 mV. Dong cudi dinh duge do bing cach sir dung budc 2 gidy dén 50 mV.
Trang thai 6n dinh dugc duy tri it nhit 30 gidy trude khi sir dung hop chit thir nghiém
hogc dbi chimg dwong. Dong cubi dinh dugc kiém tra dén khi dat duge trang thai én
dinh méi. Nong do hop chit thir nghiém dugc st dung mot céch tich liiy theo thir ty di
1én ma khong cin rira gitta mbi 14n st dung.

Tién hanh thu thap s§ liéu va phén tich bang cach st dung bd chuong trinh
pCLAMP (Vre. 8.2) (Axon Instruments, Union City, CA). Trang thai én dinh duoc
xac dinh béi ty 1& su thay ddi gioi han theo thoi gian (sy phu thudc thoi gian tuyén
tinh). Trang thai én dinh trudc va sau khi st dung hop chét thir nghiém hogc dbi chung
dugc st dung d¢ tinh ty 1& phan trim dong bi trc ché tai mdi ndng do. Sé licu ndng do-
dap ung dugc dua vao phuong trinh c6 dang:

% phong bé = {1-1/[thtr nghiém]/ICs,)N]}x100

trong d6 [thir nghiém] 12 ndng d6 ciia hop chét thir nghiém, ICs, (ndng do e

ché 50) 12 ndng 9 ctia hop chit thir nghiém tao ra e ché nira tdi da, n = hé s6 Hill, va
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% phong bé 1a ty 1 phin trim cua dong hERG bj trc ché & timg ndng d9 ciia hop chét
thir nghiém. Sy pht hop binh phuong khong tuyén tinh duoc giai quyét boi phin mém
Solver add-in cho Excel 2000 (Microsoft, Redmond, WA). Péi v6i mot sb hop chét,
khong thé x4c dinh dugc ICs) bdi vi ndng dd cao nhét ctia hop chét thi nghiém dugce
st dung khdng phong bé dugc kénh hERG dén 50% hoic nhidu hon.

Vi du 7: Tac dung ctia cac hop chét khic nhau déi voi dong hERG

Nhiéu hop chét theo sang ché dugc thir nghiém vé tac dung cta ching dbi véi
dong hERG. Céac hop chit dugc thir nghiém 1a: ARM036-Na ARMO047, ARMO048,
ARMO050, ARMO057, ARM064, ARM074, ARM075, ARM076, ARMO077, ARM101,
ARM102, ARM103, ARM104, ARM106, ARM107 va ARM26. Bing céach so sanh,
tac dung cta JTV-519 (dugc goi trong cac hinh 1a ARMOXX) d6i v6i dong hERG
cling dugc thir nghiém. Tién hanh viéc ghi dién sinh Iy hoc bing cach st dung hé cip
rap ndi song song ty dong PatchXpress 7000A (Molecular Devices). Mbi hop chét
dugc thir nghiém & ndng d6 0,01, 0,1, 1 va 10mM, v6i mbi ndng do thir nghiém trong
2 té bao (n > 2). Thoi gian tiép xtic v6i mdi ndng @6 thir nghiém 1a 5 phut. Cac khia
canh khéc ctia phuong phép thir nghiém 13 gin nhu twong tw v6i cac khia canh cua
phwong phap thir nghiém dwgc mé ta trong vi du 6. Dbi v6i mét s6 hop chét, khong
thé x4c dinh duoc ICso boi vi néng d6 cao nhét cua hop chét thi nghiém dugc st dung
khong phong bé kénh hERG dén 50% hoic nhiéu hon.

T4t ca cAc tai liéu cong bd, tai lidu tham khao, patent va cong bd patent trich
dan & day dugc dua vao ddy biang cach vién din dén muc d6 nhu thé 1a timg don,
patent hodc don yéu cdu cip patent dugc chi din cu thé va dugc két hop bing cach
vién din noi dung.

Trong khi séng ché md ta chi tiét nhim muc dich tao ra sy 13 rang, ngudi co
hiéu biét trung binh trong linh vuc k§ thuat nay hidu rang khi doc phin mo ta nay co
thé tién hanh cic thay dbi khac nhau ma khong nim ngoai pham vi sang ché trong yéu

cau bao ho.
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Yéu cau bio hd

1. Hop chét c6 cong thirc I-k:

/CHz)pr
N

/

(O (Cung thire 1-k)
trong do, R' va R" ddc 1ap dugce chon tir nhom bao gém H, halogen, -OH, -NH,, -NO,,
-CN, -CF3, -OCF3, -N3, -SO3H, -S(=O)2alkyl, -S(=O)alky1, -OS(=O)2CF3, axyl, alkyl,
alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroxyclyl, heteroxyclylalkyl,
alkenyl, alkynyl, (hetero-)aryl, (hetero-)arylthio, va (hetero-)arylamino; va trong d6
mdi nhém axyl, alkyl, alkoxyl, alkylamino, xycloalkyl, aryl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, alkynyl, (hetero-)ai'yl, (hetero-)arylthio ¢6 thé duoc thé;
nla0, 1, hodc 2; va
plao,1,2,3,4,5,6,7, 8,9 hodc 10;
trong do:

néu p 12 0, thi Ryg 1 C;-Cy alkyl; va

néu plal, 2,3,4,5,6,7,8,9, hoic 10; thi R;3 dugc chon tir nhdm bao gém -
(C=0)OR;s, -OR;s, alkyl, va aryl, trong d6 mdi nhém alkyl va aryl c6 thé duoc thé; va

R;s dugc chon tir nhom bao gém H, axyl, alkenyl, alkoxyl, OH, NH,, alkyl,
alkylamino, aryl, alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va
heteroxyclylalkyl, trong d6 mdi nhém axyl, alkenyl, alkoxyl, alkyl, alkylamino, aryl,
alkylaryl, xycloalkyl, xycloalkylalkyl, heteroaryl, heteroxyclyl, va heteroxyclylalkyl
6 thé duoc thé;

va chit dong phan d6i anh, chit ddng phan khong dbi quang, tautome, mudi

dugc dung, hydrat, solvat, va phirc hgp cia ching.

2. Hop chét theo diém 1, trong d6 hop chit ndy c6 cong thirc:
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MeO N/\IrOH
S111 \C(S\J °

hodc hydrat hodc muoi dugc dung cta no.

3. Hop chat theo diém 2, trong d6 hop chét nay 1a mudi duge dung ciia hop chét c6

cong thuec:

MeO N OH
T3
s

4. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc:

VI
S84 C(S‘)
moT:jji} O°W
S110 S
)

(S111).

S11l

S l 20 Am120
pro) N
T C
Amiz2i
Si21

hodc mudi duge dung hodc hydrat ctia ching.
5. Hop chét theo diém 1, trong d6 p 12 0, va Ryg 1a C;-C, alkyl.

6. Hop chét theo diém 5, trong d6 hop chét nay c6 cong thuc:
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O N

S (S107)

hodc mudi duge dung hodc hydrat ctia n6.

7. Hop chit theo diém 6, trong d6 hop chit nay 1a mudi dugc dung ciia hop chit c6

cong thirc:

/
O N

S (S107).

8. Hop chit theo diém 1, trong 46 R* =OMe vaR>’ =H.

9. Hop chét theo diém 1, trong d6 R’ dugc chon tir nhom bao gém halogen, OH, NH,,
NO,, CN, CF; OCF;, Nj;, SOsH, S(=O)alkyl, S(=O)alkyl, OS(=0),CF3, axyl,
alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroaryl, heteroxyclyl,
heteroxyclylalkyl, alkenyl, alkynyl, (hetero)arylthio, va (hetero)arylamino; trong d6
mdi nhém axyl, alkyl, alkoxyl, alkylamino, alkylthio, xycloalkyl, aryl, heteroaryl,
heteroxyclyl,  heteroxyclylalkyl, alkenyl, alkynyl, (hetero)arylthio, va

(hetero)arylamino c6 thé dugc thé hodc khong duge thé; va R’ 1a H.

10. Dugce phdm chita hgp chét theo diém bt ky trong s cac diém tir 1 dén 9 va it nhit
mdt chit bd sung dugc chon tir nhom bao gf“)m chét chéng oxy hoa, chét thom, chét
dém, chét két dinh, chit mau, chét gay ra, chét pha lodng, chit nhii hoéa, ta duoc, chit
ddn, chét cai thién huong vi, chét gdy dong, chét gy truot, chéit bao quan, chét 1am
tang tinh thdm qua da, chét 1am hoa tan, chit 1am &n dinh, chit tao hdn dich, chét lam

ngot, chét tao déng truong, chét din thudc, va chét 1am tang d6 nhat.

11. Duoc phém theo diém 10, trong d6 duogc phém ndy ¢ dang vién nang, cbm, bot,

dung dich, hdn dich, ho#ic vién nén va dugc bao ché dé st dung qua dudng miéng,
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dudi ludi, trong ma, ngoai dudng ti€u hoa, trong tinh mach, qua da, xdng hit, trong

miii, trong 4m dao, trong co, hodc duong truc trang.
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