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Linh vie ky thuit dwoc dé cap

Sang ché dé cap dén hop chat pyridin dugc thé ma 1a chat diéu bién cia protein
Diéu Hoa P6 Dan Xuyén Mang Trong Bénh Xo Nang (Cystic Fibrosis Transmembrane
Conductance Regulator - CFTR), hitu dung trong viéc diéu tri bénh va tinh trang bénh
qua trung gian va duoc diéu bién bang CFTR. Sang ché con dé cap dén duge phim chira

hop chét theo sang ché va quy trinh diéu ché ching.
Tinh trang ky thuét ciia sing ché

Chét van chuyén ABC 14 ho protein van chuyén qua mang tuong dong diéu hoa
su van chuyén ctia nhiéu loai dugc chét (vi du nhu thude, chét la sinh hoc, anion, V.V.)
ma lién két va st dung adenosin triphosphat (ATP) ciia té bao cho céc hoat dong cu thé
ctia ching. M6t sd chit van chuyén trong s6 nay dugc phat hién 13 bao vé té bao ung thu
ac tinh chéng lai tdc nhéan hoa tri liéu, tdc dong nhu 1a protein khang da thube (nhu
glycoprotein MDR1-P, hoic protein khang da thuéc, MRP 1). Cho dén nay, 48 chét van
chuyén ABC, dugc phan nhém vao 7 ho dua trén d6 twong dong trinh tu va chirc ning

cta chung, da dugc xac dinh.

Chét van chuyén ABC tao ra su bao vé chéng lai hop chét c6 hai trong moi truong
bang cach diéu hoa nhidu vai trd sinh 1y quan trong trong co thé, va do d6 1a dich thubce
tiém ndng quan trong cho viéc diéu tri bénh c6 lién quan dén su thiéu hut chat van chuyén,
hudng ra ngoai sy van chuyén thude té bao, va bénh khac trong d6 sy diéu bién cia hoat

tinh chit van chuyén ABC c6 thé c6 loi.

Kénh anion qua trung gian cAMP/ATP, CFTR, 1a mét thanh vién cta ho chit van
chuyén ABC thuong c6 lién quan dén bénh, ma duoc biéu hién & nhiéu loai té bao, bao
g0m té bao biéu mé hip thu va tiét, trong d6 n6 diéu hoa dong anion qua mang, ciing nhu
1a hoat tinh ctia cac kénh ion va protein khac. Hoat tinh cia CFTR & t€ bao biéu mé 1a
thiét yéu dé duy tri su van chuyén chét dién phén trong co thé, bao gdbm mo ho hép va
mo tiéu hoa (Quinton, P.M., 1990. Cystic fibrosis: a disease in electrolyte transport.

FASEB J. 4, 2709-2717).

Gen ma hoa cho CFTR da duoc xac dinh va dugc doc trinh ty (Kerem, B.,
Rommens, J.M., Buchanan, J.A., Markiewicz, D., Cox, T.K., Chakravarti, A., Buchwald,
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M., Tsui, L.C., 1989. Identification of the cystic fibrosis gene: genetic analysis. Science
245,1073-1080). CFTR chira khoang 1480 axit amin ma ma hoa cho protein dugc tao ra
tir doan 13p néi tiép cua cac mién xuyén mang, mdi mién xuyén mang nay chira sdu xoin
xuyén mang va mién lién két nucleotit. Cip mién xuyén mang duoc két ndi bang mién
(R) diéu hoa, phén cue, 16n v6i nhidu vi tri phosphoryl hoa ma diéu hoa hoat tinh kénh

va su van chuyén té bao.

Xo nang (cystic fibrosis - CF) giy ra boi su thiéu hut gen ndy ma gay ra su dot
bién trong CFTR. Xo nang 1a bénh di truyén gay chét phd bién nhit & nguoi, va anh
huong dén ~0,04% nguoi da tring (Bobadilla, J.L., Macek, M., Jr, Fine, J.P., Farrell,
P.M., 2002. Cystic fibrosis: a worldwide analysis of CFTR mutations--correlation with
incidence data and application to screening. Hum. Mutat. 19, 575-606.
d0i:10.1002/humu.10041), vi du nhu, & M§, khoang mét trong 2.500 tré so sinh bi anh
huéng, va 1én dén 10 triéu nguoi mang ban sao don 1¢ ctia gen khiém khuyét ma khong
biéu 16 tac dung giy hai; hon nita cac ddi tugng mang ban sao don 1é ciia gen thé hién
tinh khang tang 1én d6i v6i bénh ta va dbi v6i sw mét nude do tiéu chay. Téac dung nay c6

thé 1y giai cho tin suét tuong ddi cao cia gen CF trong quéan thé.

Nguoc lai, cic ca thé c6 hai ban sao cia gen két hop CF phai chiu tac dung gay

suy nhugc va gay chét ctia CF, bao gém sy nhiém khuén phdi man tinh.

O bénh nhan xo nang, d6t bién & CFTR biéu mé ho hap ndi sinh khong thé mang
lai kha nang thdm clorua va bicacbonat cho té bao biéu mé & phéi va cac mé khac, do do
dan dén su tiét anion dinh gidm va phé v& su van chuyén ion va dich 16ng. Su giam di
nay cua sw van chuyén anion gy ra su tich tu dich nhdy va chét gay bénh ting 1én & phdi

lam kich hoat sy nhiém khuan ma cubi cing géy ra tir vong & bénh nhan CF.

Ngoai bénh hd hap, bénh nhan CF con phai chiu cic vin d& & duong da day ruot
va thiéu nang tuy ma dan dén tu vong néu khong dugc didu tri. Hon nita, d6i twong 1a nit
méc xo nang phai chiu kha ning sinh san giam, trong khi nam giéi méc xo nang bi vo
sinh.

Nhiéu dot bién gy bénh da duoc xac dinh thong qua phan tich trinh tu ciia gen
CFTR cta nhiém séc thé CF (Kerem, B., Rommens, J.M., Buchanan, J.A., Markiewicz,
D., Cox, T.K., Chakravarti, A., Buchwald, M., Tsui, L.C., 1989. Identification of the
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cystic fibrosis gene: genetic analysis. Science 245, 1073—-1080). AF508-CFTR, dot bién
CF phd bién nhit (c6 mat & it nhét 13 1 alen & ~90% bénh nhan CF) va xay ra ¢ xap xi
70% trudng hop xo nang, chira sy mat axit amin don 1é ciia phenylalanin 508. Su mét
nay ngan chin viéc protein mai sinh cudn gap ding, do vay protein khéng thé ra khoi
ludi ndi chat (ER) va di chuyén vao mang sinh chét, va sau d6 nhanh chéng bi thoai hoa.
Két qua 13, sb luong kénh c6 mat & mang it hon nhiéu so v6i & t€ bao biéu hién CFTR
kiéu dai. Ngoai su di chuyén bi suy yéu, dot bién nay dan dén su cho qua cira kénh bj
khiém khuyét. Thuc vdy, ngay ca néu AF508-CFTR duoc cho phép dén mang sinh chit
té bao bang cach giai ciru nhiét d6 thip (27 °C) trong d6 n6 c6 thé hoat dong nhur 1 kénh
clorua duogc hoat hoa béng cAMP, hoat tinh cua né bi giam di dang ké so voi WT-CFTR
(Pasyk, E.A., Foskett, J.K., 1995. Mutant (AF508) Cystic Fibrosis Transmembrane
Conductance Regulator CI™ Channel Is Functional When Retained in Endoplasmic

Reticulum of Mammalian Cells. J. Biol. Chem. 270, 12347-12350).

Dot bién khac véi ti 16 mac thép hon cling d3 dugc x&c dinh ma lam thay dbi su
diéu hoa kénh hoac d6 din ctia kénh. Trong truong hop thé dot bién didu hoa kénh, protein
bi dot bién dugc van chuyén va duoc dinh vi hop 1y vao mang sinh chit nhung khong thé
dugc hoat hoa hodc khong thé hoat dong duéi dang kénh clorua (vi du dot bién sai nghia
nim trong mién lién két nucleotit), vi du vé cac dot bién nay 1a G551D, G178R, va
G1349D. D6t bién anh hudng dén d6 dan clorua c6 protein CFTR ma dugc véan chuyén
chinh x4c dén mang té bao nhung tao ra dong clorua giam (vi du dot bién sai nghia nim

trong mién bic cdu qua mang), vi du vé cac dot bién nay 1a R117H va R334W.

Ngoai xo nang, su diéu bién hoat tinh CFTR c6 thé c6 1oi cho bénh khac khong
duogc gy ra truc tiép bai dot bién trong CFTR, chéng han nhu, vi du nhu, bénh phéi tac
nghén man tinh (chronic obstructive pulmonary disease - COPD), bénh kho mét, va hoi

ching Sjogren.

COPD dic trung boi su han ché dong khong khi tién trién va khong dao nguoc,
ma 14 do chimg tang tiét dich nhay, bénh viém tiéu phé quan, va khi thiing ph6i. Phwong
phap diéu tri tiém ning cua ching ting tiét dich nhiy va su thanh thai chat nhay suy yéu
ma pho bién & COPD c6 thé 14 & chd st dung chit hoat hoa ciia CFTR dot bién hoic kiéu
dai. Cu thé 13, su tdng tiét anion qua CFTR co thé lam thuén 1oi cho su van chuyén dich

vao dich 16ng bé mat dudong khong khi dé thiy hoa dich nhay va tdi wu hoa d6 nhét dich
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quanh 16ng. Sy thanh thai cht nhay dugc ting cuong thu duoc s& gitip cho viée 1am giam

cac triéu chimg c6 lién quan dén COPD.

Bénh kho miét dac trung boi sy giam di cla su san xuit nuée mat va bién dang
lipit, protein va dich nhay mang nudc mat bat thuong. Nhidu yéu té c6 thé giy ra bénh
kho mit, mot sé trong d6 bao gdm tudi, viém khop, phiu thuat mét Lasik, bong hoa
chit/nhiét, su dung thube, di ung, va cac bénh, chéng han nhu xo nang va hdi ching
Sjdgren. Viéc 1am tang tiét anion thong qua CFTR c6 thé ting cudng su van chuyén dich
tir t€ bao ndi md gidc mac va tuyén tiét xung quanh mét, va cudi cung cai thién su gir 4m
gidc mac, do d6 gitip 1am thuyén giam céc triéu chimg di kém bénh kho mat. Hoi chung
Sjogrenla bénh ty mién trong d6 hé mién dich 1am hu hai tuyén tao d6 4m trong toan bd
co thé, bao gém mit, miéng, da, m6 ho hép, gan, am dao, va ruft. Céc tricu chirng nay
sinh, bao gbém, khé mét, miéng, va 4m dao, ciing nhu 13 bénh phdi. Hoi chung Sjdgren
ciing két hop v6i viém khép dang thap, luput hé thong, xo ctng bi hé théng, va viém da
co/viém bi co. Nguyén nhan cua bénh dugc tin 1a nam & sy van chuyén protein c6 khiém
khuyét, ma cac lua chon diéu tri n6 bi han ché. Két qua la, sy diéu bién cia hoat tinh
CFTR ¢6 thé gitp lam uét cac co quan khac nhau va gitp cai thién céc triéu ching lién

quan.

Ngoai CF, su van chuyén protein c6 khiém khuyét gdy ra boi AF508-CFTR da
duoc thé hién 13 co s& bén dudi dbi voi gidi han rong cta cac bénh khac, cu thé 1a bénh
trong d6 viéc thuc hién chitc nang bi khiém khuyét ctia lu6i ndi chat (ER) c6 thé ngin
chédn protein CFTR di ra ngoai EP, va/hodc protein cudn gap sai bi thoai héa (Morello,
J.-P., Bouvier, M., Petdjd-Repo, U.E., Bichet, D.G., 2000. Pharmacological chaperones:
a new twist on receptor folding. Trends Pharmacol. Sci. 21, 466—469.
doi:10.1016/S0165-6147(00)01575-3; Shastry, B.S., 2003. Neurodegenerative disorders
of protein aggregation. Neurochem. Int. 43, 1-7. doi:10.1016/S0197-0186(02)00196-1;
Zhang, W., Fujii, N., Naren, A.P., 2012. Recent advances and new perspectives in
targeting CFTR for therapy of cystic fibrosis and enterotoxin-induced secretory

diarrheas. Future Med. Chem. 4, 329-345. doi:10.4155/fmc.12.1).

Mot s6 lwong bénh di truyén co lién quan dén su xtr Iy ER khiém khuyét twong
duong v6i khiém khuyét quan sat thay v6i CFTR & CF chang han nhu glycanosis CDG
typ 1, khi thiing phéi di truyén (o-1-khang trypsin (bién thé PiZ)), cuong giap bam sinh,
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bénh xuong thuy tinh (tién colagen Typ I, II, hodc IV), chirng giam fibrinogen huyét di
truyén (fibrinogen), chtng thiéu hut ACT (o-l-antichymotrypsin), bénh déi thdo nhat
(diabetes insipidus - DI), DI trung wong (thu thé N2 hormon vasopressin), DI do than
(aquaporin II), hdi chiing Charcot-Marie Tooth (protein myelin ngoai bi€n 22), bénh
Pelizaeus-Merzbacher, bénh thoai hoa than kinh chéng han nhu bénh Alzheimer (APP va
presenilin), bénh Parkinson, chiing xo cing teo co mot bén, ching liét trén nhan tién
trién, bénh Pick, mot vai rbi loan than kinh polyglutamin chéng han nhu bénh Huntington,
bénh thoai héa dy séng tiéu ndo typ I, bénh teo co hanh tiy, teo ring cua nhan do thé
hat, va chirg loan dudng ting truong lyc, cling nhu 1a bénh viém nio xép, chéng han
nhu bénh Creutzfeldt-Jakob di truyén (khiém khuyét xtt 1y protein prion), bénh Fabry (a-
galactosidaza lysosom A), hdi chirng Straussler-Scheinker, bénh thuyén tac ph6i man tinh
(COPD), bénh khé mit, va hoi chirng Sjogren.

Ngoai su didu hoa ting cta hoat tinh ciia CFTR, sy giam tiét anion bang chét diéu
bién CFTR c¢6 thé c6 1o cho viéc didu tri tiéu chay xuét tiét, trong d6 sy van chuyén nude
biéu mé tdng dot ngot 1a Kkét qua cua su van chuyén clorua dugc hoat hoa kich thich bai

tiét. Co ché nay bao gdm su ting cao ciia cAMP va su kich thich ciia CFTR.

Bit ké 12 nguyén nhan gi, su van chuyén clorua qua mirc dugc nhin thdy & tit ca
céc bénh tiéu chay, va dan dén su mat nudce, sy nhiém axit, sy sinh truéng yéu va ti vong.
Tiéu chay cip va man tinh van 12 van dé y té chinh trén toan thé géi, va 1a yéu t6 dang ké
trong sy suy dinh dudng, dan dén tir vong & tré em dudi nam tudi (5.000.000 ca tir
vong/nam). Hon nita, & bénh nhan mic bénh viém rudt man tinh (chronic inﬂémmatory
bowel disease - IBD) va/hodc hodi ching suy giam mién dich mac phai (acquired

immunodeficiency syndrome - AIDS), tiéu chay la tinh trang bénh nguy hiém.

Theo d6, cin c6 hop chit mai c6 thé diéu bién CFTR. Cu thé 13, sang ché boc 19
hop chit ma c6 thé hoat dong nhur 12 chat didu bién CFTR cho viéc diéu tri X0 nang. Sang
ché con dé xuét phuong phap diéu ché hop chit nay va duoc phim chira hop chit nay.
Ban chét k§ thuit ciia sang ché

Muc dich ctia sang ché 1a dé xuét hop chét c6 cong thic I, va mudi dugce dung cia

no:



R' 2
Os./ X
X"ONT O R2
1

trong do:
X! va X? doc 1ap duogc chon tir:

H;
halo;
Ci-4 alkyl tuy v dugce thé bang mot hodc nhiéu halo dugc chon doc lap;
C1.4 alkoxy thy ¥ dugc thé bing mot hoic nhiéu nhém:
-OH;
Ci-4 alkoxy; hodc
NRSARSB;
NROARYB;
xyclopropyl tuy y duoc thé bang mot hodc nhiéu nhém R duge chon doc 1ap;
phenoxy tuy y dugc thé béng mot hoac nhiéu nhém R3 dugc chon doc lap; hodc
phenyl tity y duoc thé bang mét hodc nhiéu nhém R® dugc chon ddc 18p;
R!la:
Ci4 alkyl tily ¥ dugc thé bang mot hoc nhiéu phén tir thé doc 1ap dugce chon
tir -OH; C1.4 alkoxy; hodc di vong don vong co tir 4 dén 6 canh chtta 1 hodc 2
nguyén tir khac loai doc 1ap dugc chon tir nhém bao gém O, S, vaN;
phenyl tuy v duoc thé bang mot hodc nhiéu nhém R* duge chon doc lap;
di vong don vong lién két N ¢6 tir 4 dén 6 canh chua 1, 2, hodc 3 nguyén tu
khac loai doc lap dugc chon tir nhom bao gém N, O, va S, trong d6 di vong
don vong tuy ¥ dugc thé bing mot hodc nhiéu nhém R® dugc chon doc 1ap;
di vong don vong lién két N ¢ tir 4 dén 6 canh chira 1, 2, hodc 3 nguyén ti
khéac loai doc 1ap dugc chon tir nhém bao gém N, O, va S, dugc ngung tu vé6i
phenyl, trong d6 di vong don vong va phenyl tuy y duoc thé bang mot hoac

nhiéu nhém R® doc 1ap duge chon;
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Cs.7 xycloalkyl tuy v dugc thé bing mot hodc nhiéu nhém R duge chon doc
1ap; hodc
_NR6R7 .
R? 1a heteroaryl don vong c6 tir 5 dén 6 canh chtra 1, 2, hodc 3 nguyén tir khéc loai
doc l1ap dugc chon tir nhém bao gdm O, S, va N, trong d6 heteroaryl don vong tiy y dugc

thé bang mét hodc nhiéu nhém R duge chon doc lap;
mdi R? doc lap duoc chon tir nhém bao gdm:

C14 alkyl tiy ¥ dugc thé bang mot hodc nhiéu nhém:
Cs.7 xycloalkyl dugc chon ddc 1ap; trong doé Cs.7 xycloalkyl tuy y duge thé
bang mdt hodc nhiéu nhom R* dugc chon ddc lap;
di vong don vong c6 tur 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc
1ap dugc chon tir nhom bao gbm O, S, va N; trong d6 di vong don vong tuy
y duoc thé bing mot hodc nhiéu nhém R* duge chon doc lap;
phenyl; trong d6 phenyl tuy y dugc thé bang mot hoic nhiéu nhém RA duge
chon doc lap;
C14 alkoxy thy ¥ dugc thé bing mot hodc nhidu Cs.7 xycloalkyl, halo, hodc
-OCH3 dugce chon doc lap;
ORI
-OH;
halo;
-CN;
-OC(O)R!;
-OS(0).0OH;
-NHC(=S)R'!; hoic
-OP(0)(OH)(OH);
-C(O)NHz;
phenyl; trong d6 phenyl tuy y dugc thé bang mot hoic nhiéu nhém RA duge
chon doc lap;
heteroaryl don vong c6 tur 5 dén 6 canh chira 1, 2, hodc 3 nguyén tir khac loai
doc 1ap dugc chon tir nhém bao gdm O, S, va N; trong d6 heteroaryl don vong

tuy y dugce thé béng mot hoac nhiéu nhém R” dugc chon doc 14p;
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C3-7 xycloalkyl; trong d6 Cs.7 xycloalkyl tuy y dugc thé bang mot hodc nhiéu
nhoém R” dugce chon doc 14p; va
di vong don vong co tu 4 dén 6 canh chtra 1 hodc 2 nguyén tir khac loai doc
lapduacchont&nhénlbaogénlO,S,VéIQ;&OngdécﬁvbngdUnvbngtﬁyy
duoc thé béng mot hodc nhiéu nhém R# duoc chon doc 1ap;
mdi R* doc 1ap duoc chon tir nhém bao gém:
halo;
Ci4 alkyl tuy y dugc thé bé‘mg mot hodc nhiéu halo dugc chon doc 1ap; va
C1.4 alkoxy tuy y dugc thé bang mot hozc nhiéu halo duoc chon doc 14p;
md&i R5 doc 1ap duge chon tir nhém bao gom:
-OH;
halo;
C14 alkyl thy ¥ durgc thé bang mot hogdc nhiéu C1.4 alkoxy, halo hogc -OH dugc
chon ddc lap; va
Ci-4 alkoxy tuy y duoc thé béng mot hoac nhiéu halo dugc chon doc lap;
R 1a H, Ci.4 alkyl, hodc Cs.7 xycloalkyl trong d6 Cs.7 xycloalkyl tuy y dugc thé
bang mot hodc nhiéu nhém R* dwoc chon doc lap;
R7 1a:
Ci.4 alkyl tity y dugc thé bang mét hodc nhidu nhém duge chon doc 1ap tir:
halo;
phenyl tuy y dugc thé bang mot hoic nhiéu nhém duge chon doc 1ap tur:
halo;
Ci-4 alkyl tuy y dugc thé béng mdt hodc nhiéu halo dugc chon doc 1ap;
hoac
C14 alkoxy tity y dugc thé bang mot hodc nhiéu halo dugc chon doc
lap;
Ci4 alkoxy tuy y duoc thé béng mot hodc nhiéu halo duoc chon ddc lap;

hoac
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di vong don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc
1ap dugc chon tir nhém bao gbém O, S, va N; trong d6 di vong don vong tiry

y dugc thé béng mot hoac nhiéu nhém R3 duoc chon doc 1ap;
mdi R8 va R® doc 14p duge chon tir nhém bao gom:

H;va

Ci4 alkyl;
R% va R% doc lap duge chon tir nhém bao gom:

H;
Ci4 alkyl; va
Cs.7 xycloalkyl; va

mdi R doc 14p dugc chon tir nhém bao gom:

Ci-6 alkyl; va
phenyl; trong d6 phenyl tuy y duoc thé bang mot hoac nhiéu nhém R* dugc
chon doc 1ap;

mdi R!! doc 1ap duoc chon tir nhém bao gom:
di vong don vong co tu 4 dén 6 canh chira 1 hodc 2 nguyén ti khac loai doc
1ap dugce chon tir nhom bao gbm O, S, va N; trong d6 di vong don vong tiy y
dugc thé béng mot hodc nhiéu nhém R duoc chon doc 1ap;
heteroaryl don vong c6 tur 5 dén 6 canh chua 1, 2, hodc 3 nguyén tir khac loai
doc 1ap dugc chon tir nhém bao gém 0, S, va N; trong d6 heteroaryl don vong
tuy v duogc thé béng mot hodc nhiéu nhém R” duge chon doc 1ap;
Cs.7 xycloalkyl; trong d6 Cs.7 xycloalkyl tuy y duoc thé bang mot hodc nhiéu

nhém R* duoc chon doc 1ap; va
phenyl; trong d6 phenyl tiy y dugc thé bing mot hodc nhidu nhém RA duge
chon ddc lap; va

mdi RA doc lap duoc chon tir nhém bao gom:

-CN,
halo;
C1.4 alkyl tuy y dugc thé bang mot hoic nhiéu halo duge chon doc 1ap; va
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Ci-4 alkoxy tuy y dugc thé bé‘mg mdt hodc nhiéu halo dugce chon doc lap.

Khia canh khac cta sang ché dé cap dén dugc pham chira hop chét theo sang ché,
va chit mang dugc. Duoc phdm nay cé thé duge ding theo phuong phép theo sang ché,
thuong la dudi dang mot phﬁn ctia ché do tri liéu dé diéu tri hoic ngan ngua tinh trang
bénh va réi loan lién quan dén hoat tinh Piéu Hoa P Dan Xuyén Mang Trong Bénh Xo
Nang. Theo khia canh cu thé, dugc phém ¢6 thé chira thém thanh phén ¢6 hoat tinh tri
liéu khéc thich hop dé sit dung két hop véi hop chét theo sang ché. Theo khia canh cu thé
khac, thanh phan c6 hoat tinh tri lidu khac 14 chét dé diéu trj xo nang.

Hon nita, hop chét theo sang ché, hiru dung trong dugc pham va phuong phép diéu

tri duoc boc 10 trong ban mo ta nay, 1a duge dung khi dugc diéu ché va su dung.

Phin mé ta con bdc 16 phuong phap diéu tri, hodc ngin ngira tinh trang bénh va
rdi loan lién quan dén hoat tinh Piéu Hoa P9 Din Xuyén Mang Trong Bénh Xo Nang &
dong vat ¢6 vii. Cu thé hon, phuong phép nay hitu dung dé diéu tri hoic ngan ngira tinh
trang bénh va r6i loan lién quan dén xo nang, hdi ching Sjogren, thiéu nang tuy, bénh
phéi thuyén t4c man tinh, hodic bénh duong thé tic nghén man tinh. Theo d6, hop chét va
duoc pham theo sang ché hiru dung lam thudc dé didu tri hodc ngin ngira bénh dugc didu

bién béi Chat Didu Hoa D6 Dan Xuyén Mang Trong Bénh Xo Nang.

Hop chét, dugc phim chira hop chét, phuong phap tao ra hop chét, va phuong
phap diéu tri hodc ngan ngira tinh trang bénh va rdi loan bang cach dung hop chit nay
dugc mo ta thém trong ban mo ta nay.

Theo khia canh cu thé, hop chét theo sang ché dugc cung cap dé st dung trong
viéc didu tri xo nang. Theo khia canh cu thé, hop chat theo sang ché dugc cung cép dé sir
dung trong viéc diéu tri xo nang gay ra bai dot bién lop L, 1L, 11, 1V, V, va/hodc VL.

Sang ché con dé xuét duge pham chira hop chét theo sang ché, va chat mang thich
hop dung trong duoc pham dé str dung trong y hoc. Theo khia canh cu thé, dugc phdm

nay la dé sir dung trong viéc dié€u tri xo nang.

Céac muc dich nay va cac muc dich khéc cia sang cheé dugc mo ta trong cac doan

sau day. Cac muc dich nay khong dugc cho 1a l[am thu hep pham vi cia sang ché.
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MO ta chi tiét sang ché

Pugc mo ta trong ban md ta nay 1a hop chat c6 cong thire I:

1
o /R x2
\//S | X NH,
XTONT O R2
I

trong d6 X!, X2, R!, va R? dugc x4c dinh & trén trong phan Ban chat k§ thuat ctia
sang ché va duéi day trong phan Mo ta chi tiét sang ché. Ngoai ra, dugc pham chtra hop
chét nay va phwong phap diéu tri tinh trang bénh va rdi loan bang cach st dung hop chét

va dugc pham nay cling duge bao gdm.

Hop chit dugc bao gém trong ban mo ta nay co thé chira mot hoic nhiéu bién ma
xut hién hon mot 1an trong phén tir thé bat ky hoic trong cac cong thirc trong ban mo ta
ndy. Dinh nghia v& bién vao mdi 1in xuit hién doc 14p voi dinh nghia clia nd vao lan xuét
hién khac. Ngoai ra, su két hop ciia cac phan tir thé 1a c6 thé dwogc chi khi su két hop nay
dAn dén hop chét n dinh. Hop chét én dinh 13 hop chit ma c6 thé dugc phan 1ap tir hén
hop phan tng.

Dinh nghia

Luu ¥ ring, nhu duge dung trong ban mo ta nay va cac yéu ciu bao ho du kién,
céc dang sb it bao gdbm nghia sb nhiéu trir khi ngit canh chi ra diéu nguogc lai mot cach ro
rang. Do d6, vi du nhu, viéc dé cap dén "hop chét" bao gdbm hop chét don 1€ ciing nhu 12
mot hodc nhiu hop chét gidng nhau hodc khac nhau, viéc dé cap dén "chat mang dugc
dung" ¢6 nghia 1a chit mang duoc dung don 1€ cling nhu 12 mot hodc nhiéu chit mang
duoc dung, va dang twong tu.

Nhu dugce dung trong ban mo ta nay va cac yéu cau bao ho kém theo, trir khi duge
xac dinh 1a nguoc lai, cac thudt ngit sau day c6 nghia duoc thé hién kém theo nd duéi
day:

Thuét ngit "alkoxy" nhu dugc dung trong ban mo ta nay c6 nghia la nhom alkyl,
nhu duge x4c dinh trong ban mo ta nay, gin vao gbc phan tir me qua nguyén tir oxy. Vi

du dai dién vé alkoxy bao gom, nhung khong gi6i han &, metoxy, etoxy, propoxy, 2-
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propoxy, butoxy, fert-butoxy, pentyloxy, va hexyloxy. Trong mot s6 truomg hop, sb
luong nguyén tir cacbon trong gdc alkoxy dugc chi ra bang tién t6 "Cx-y", trong d6 x 1a
s6 lwong nguyén tir cacbon nho nhét va y 1a s6 lwong nguyén tir cacbon 16n nhéat trong
phan ti thé. Do d6, vi du nhu, "Ci- alkoxy" ¢6 nghia 1 phan tir thé alkoxy chura tir 1 dén
6 nguyén tir cacbon va "Ci-4 alkoxy" c6 nghia la phén tir thé alkoxy chira tir 1 dén 4

nguyén tu cacbon.

Thuat ngir "alkyl" nhu dugc dung trong ban mo ta nay, c6 nghia la gbc chudi
hydrocacbon no, mach thang hoic mach nhanh. Trong mot s6 truong hop, sbé luong
nguyén ti cacbon trong gdc alkyl durge chi ra béng tién t& "Cyx-y", trong d6 x 12 s6 lugng
nguyén tt cacbon nho nhit va y 14 sd luong nguyén tir cacbon 16n nhét trong phan tir thé.
Do d6, vi du nhu, "Ci-¢ alkyl" ¢6 nghia 13 phin tir thé alkyl chira tir 1 dén 6 nguyén ti
cacbon va "Ci-4 alkyl" c¢6 nghia 14 phan tir thé alkyl chira tir 1 dén 4 nguyén tir cacbon.
Vi du v& alkyl bao gdm, nhung khong giéi han &, metyl, etyl, n-propyl, iso-propyl, n-
butyl, sec-butyl, iso-butyl, fert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 1-
metylbutyl, 2-metylbutyl, 3-metylbutyl, 3,3-dimetylbutyl, 1,1-dimetylpropyl, 1,2-
dimetylpropyl, 2,2-dimetylpropyl, 1-metylpropyl, 2-metylpropyl, 1-etylpropyl, va 1,2,2-
trimetylpropyl.

Thuat ngtt "Cs.7 xycloalkyl" nhu dugc dung trong ban moé ta nay, c6 nghia 1a
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xycloheptyl, mdi trong s6 chung
dugce thé thy v trir khi ¢6 chi din khéc.

Thuét ngit "Cs.6 xycloalkyl" nhu dugc dung trong ban md ta nay, co6 nghia la
xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl, mdi trong sb ching duoc thé ty y
trlr khi c6 chi dan khac.

Thuét ngit "Cas.s xycloalkyl" nhu dugc dung trong ban mo ta nay, cé nghia la
xyclobutyl, xyclopentyl, va xyclohexyl, mdi trong s6 chiing duoc thé tuy v trir khi c6 chi
dan khéc.

Thuét ngit "halo" hodc "halogen" nhu dugc dung trong ban mo ta nay, c¢6 nghia la

clo (Cl), brom (Br), iot (I), va flo (F).

Thuét ngtt "di vong don vong" hoac "dang di vong don vong" nhu dugc dung trong

ban mo ta nay, c6 nghia la vong carboxyclic don vong no hoan toan c6 ba, bon, nam, sau,
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béy, hodc tam canh trong dé mot hodc nhiéu nguyén tir vong cacbon dugc thay thé béng
nguyén tu khéc loai doc 1ap dugc chon tir nhom bao gbm O, N, va S. Di vong don vong
3 va 4 canh c6 mdt nguyén tir vong cacbon dugc thay thé bang nguyén tir khac loai dugc
chon tir nhom bao g6m O, N, va S. Di vong don vong 5, 6, 7, va 8 canh ¢o thé c6 mot,
hai, hodc ba nguyén tir vong cacbon dugc thay thé bang nguyén tir khac loai dugc chon
tir nhom bao gém O, N, vaS. Vidu vé di vong don vong nam canh bao gém di vong don
vong nam canh chira trong vong: 1 O; 1 S; I N; 2N;3N; 1 SvalN; 1S, va2N;10va
1 N; hodc 1 O va 2 N. Vi du khong 1am gi6i han sang ché vé nhom di vong don vong 5
canh bao gdém 1,3-dioxolanyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl,
dihydrothienyl, imidazolidinyl, oxazolidinyl, imidazolinyl, isoxazolidinyl, pyrazolidinyl,
pyrazolinyl, pyrolidinyl, 2-pyrolinyl, 3-pyrolinyl, thiazolinyl, va thiazolidinyl. Vi du vé
di vong don vong sau canh bao gdbm di vong don vong sau canh chira trong vong: 1 O; 2
O0;1S;2S; IN;2N;3N;1S,10,valN;1SvalN;1Sva2N;1SvalO;1Sva2
O;10valN;valOwva2N. Vidu vé nhom di vong don vong 6 canh bao gém
tetrahydropyranyl, dihydropyranyl, 1,4-dioxanyl, 1,4-dithianyl, hexahydropyrimidin,
morpholinyl, piperazinyl, piperidinyl, 1,2,3,6-tetrahydropyridinyl,
tetrahydrothiopyranyl, thiomorpholinyl, thioxanyl, va trithianyl. Vi du dai dién vé di vong
don vong bao gbm, nhung khong gidi han &, azetidinyl, azepanyl, aziridinyl, diazepanyl,
1,4-dioxanyl, 1,3-dioxolanyl, 1,3-dithiolanyl, 1,3-dithianyl, imidazolinyl, imidazolidinyl,
isothiazolinyl, isothiazolidinyl, isoxazolinyl, isoxazolidinyl, morpholinyl, oxadiazolinyl,
oxadiazolidinyl, oxazolinyl, oxazolidinyl, oxetanyl, piperazinyl, piperidinyl, pyranyl,
pyrazolinyl, pyrazolidinyl, pyrolinyl, pyrolidinyl, tetrahydrofuranyl, tetrahydropyridinyl,
tetrahydropyranyl, tetrahydrothienyl, thiadiazolinyl, thiadiazolidinyl, thiazolinyl,
thiazolidinyl, thiomorpholinyl, thiopyranyl, va trithianyl.

Thuéat ngt "di vong don vong co6 tur 4 dén 6 canh" hodc "dang di vong don vong
c6 tir 4 dén 6 canh" nhu duge dung trong ban mo ta ndy, c6 nghia I di vong don vong c6
4,5, hoac 6 canh nhu duoc xac dinh ¢ trén. Vi du khong lam gidi han sang ché vé di vong
don vong c6 tir 4 dén 6 canh bao gdm azetidinyl, oxetanyl, 1,3-dioxolanyl, pyrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, 1,4-dioxanyl, piperazinyl, piperidinyl,
thiomorpholinyl, va morpholiny].
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Thuét ngitt "di vong don vong c6 tur 3 dén 6 canh" hodc "dang di vong don vong
c6 tir 3 dén 6 canh" duoc ding trong ban mé ta ndy, c6 nghia 1 di vong don vong c6 3,
4, 5, hodc 6 canh nhu duoc xac dinh ¢ trén. Vi du khong lam gigi han sang ché vé di vong
don vong co tir 3 dén 6 canh bao gdm aziridinyl, azetidinyl, oxetanyl, pyrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, piperazinyl, piperidinyl, thiomorpholinyl, va
morpholinyl.

Thuat ngit "di vong spiro ¢6 tir 5 dén 11 canh" nhu dugc dung trong ban md ta
nay, c6 nghia 13 di vong don vong c6 tir 3 dén 6 canh trong d6 hai phén tir thé trén cing
nguyén ti cacbon ctiia vong di vong don vong co tu 3 dén 6 canh clung véi nguyén tir
cacbon nay tao thanh hé vong tht hai; trong d6 hé vong thir hai nay 1a Cs.¢ xycloalkyl
hodc di vong don vong c6 tir 3 dén 6 canh. Vi du vé di vong spiro c6 tur 5 dén 11 canh
bao gdm, nhung khong giéi han &, 1-oxaspiro[4.4]non-3-yl, va 1-oxaspiro[4.5]decan-3-

yl.

Thuat ngir "di vong spiro ¢6 tir 7 dén 11 canh" nhu dugc ding trong ban md ta
nay, c6 nghia 12 di vong don vong c6 tir 4 dén 6 canh trong d6 hai phan tir thé trén cing
nguyén tr cacbon cua di vong don vong c6 vong co tir 4 dén 6 canh cing v6i nguyén tir
cacbon nay tao thanh hé vong thir hai; trong d6 hé vong thtr hai nay 1a Cs.¢ xycloalkyl
hodc di vong don vong c6 tir 4 dén 6 canh. Vi du cu thé vé di vong spiro co tir 7 dén 11
canh la 6-oxa-2-azaspiro[3.5]nonyl, 6-oxa-2-azaspiro[3.4]octyl, va 2-oxa-6-

azaspiro[3.3]heptyl.

Di vong don vong va di vong spiro, bao gém cac vong vi du, dugc thé tiy y, va
duoc nbi véi gde phan tir me qua nguyén tir cacbon bét ky hodc nguyén tir nito bat ky
chtra trong hé vong nay, trir khi ¢6 chi din khéac. Nguyén tir nito trong vong di vong c6

thé tiy v dugc oxy hoa hodc c¢6 thé tiy v duoc tao bac bon.

Thuat ngit "heteroaryl don vong ¢6 tir 5 dén 6 canh" nhu duge dung trong ban mo
t4 nay, c6 nghia 1a cau tric vong thom don vong c6 nim hodc sau canh trong d6 mot
hodc nhiéu nguyén tir cacbon ctia vong dugc thay thé bang (cac) nguyén tir khac loai doc
1ap dugc chon tir nhém bao gém O, N, va S. Vong nam canh chira hai lién két doi. Vong
5 canh c6 thé con chtra mot nguyén ti khéc loai dwoc chon tir nhém bao gdbm O va S;
hodc c6 thé chira mét, hai, ba, hoic bén nguyén tr nito va tuy y mot nguyén tr oxy hodc

mot nguyén tir luu huynh. Vong 6 canh chira ba lién két dbi va mot, hai, ba hodc bon

-15-



39516

nguyén tu nito. Vi du dai dién vé heteroaryl don vong c6 tir 5 dén 6 canh bao gdm, nhung
khong gidi han &, furanyl, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, 1,3-oxazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrolyl, tetrazolyl, thiadiazolyl,
1,3-thiazolyl, thienyl, triazolyl, va triazinyl. Heteroaryl don vong co tur 5 dén 6 canh, bao
gbm céac vong vi du, duoc thé ty y trir khi c6 chi dan khac, va dugc nbi véi gbe phan tir
me qua nguyén tir cacbon c6 thé thé bt ky hodc nguyén tir nito c6 thé thé bat ky chua
trong hé vong. Nguyén tir nito trong vong heteroaryl c6 thé tiry ¥ dugc oxy héa va c6 thé

tuy y duogc tao bac bon.

Thuét ngit "phenoxy" nhu dugc dung trong ban mo ta nay c6 nghia la phenyl gin

vao gbc phan tir me qua nguyén tir oxy.

Thuét ngt "nguyén tir khac loai" nhu dugc dung trong ban mo ta nay, c6 nghia la

nito (N), oxy (O), hodc Iuu huynh (S).

Thuat ngit "nhan phong xa" ding dé chi hop chét theo sang ché trong d6 it nhét 1a
mot trong cac nguyén tir 1a nguyén tir c6 hoat tinh phong xa hoac ddng vi phong xa, trong
d6 nguyén tir c6 hoat tinh phéng xa hodc df)ng vi phong xa tu phat ra tia gamma hodc hat
nang lugng, vi du nhu hat alpha hodc hat beta, hoac positron. Vi du vé nguyén tir c6 hoat
tinh phong xa nay bao gdm, nhung khong giéi han &, *H (triti), C, 1'C, 1°0, 18F, 3§, 12°],

va 1.

Néu gbc duoc mo ta dudi dang "duge thé", gbc khong phai 14 hydro & vi tri cla
gbc hydro cta nguyén tir c6 thé thé bat ky ciia gbe. Do d6, vi du nhu, gbc di vong dugc
thé 1a gbe di vong trong do it nhét 1a mot goe khong phai hydro & vi tri ctia gbc hydro
trén di vong. Can nhén thic rang néu c6 nhiéu hon mot su thé trén gbc, mdi gdc khong

phai hydro c6 thé 1a gidng nhau hodc khac nhau (trir khi c¢6 chi din khac).

Néu gbc duge mo ta dudi dang "dugc thé tuy ¥," gbc nay co6 thé 1a (1) khong duogc
thé hodc (2) duoc thé. Néu gbc duoc mb ta dudi dang tiy v dugc thé bang lén dén mot
s6 lugng cu thé ciia gbe khong phai hydro, thi gbc nay c6 thé (1) khong dugc thé; hodc
(2) dugc thé bang 1én dén sé luong cu thé do cla gbc khong phai hydro hodc bing 1én
dén s luong 16n nhét cta vi tri ¢6 thé thé trén géc, tuy theo gia tri nao nhé hon. Do do,
vi du nhu, néu gbc duoc mé ta dudi dang heteroaryl tiry y duoc thé bang Ién dén 3 gbc

khong phai hydro, thi heteroaryl bat ky ¢6 it hon 3 vi tri c6 thé thé s& duoc thé thy y chi
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bang 1én dén sé lugng gbc khong phai hydro nhu khi heteroaryl ¢6 vi tri c6 thé thé. Dé
minh hoa, tetrazolyl (ma chi c6 mét vi tri c6 thé thé) s& tiy y dugc thé bang 1én dén mot
gbc khong phai hydro. P& minh hoa thém, néu nito amin duoc mo ta dudi dang tuy y
duoc thé bang 1én dén 2 gbc khong phai hydro, thi nito amin bic mot s& tuy y duge thé
bang 1én dén 2 gbc khong phai hydro, trong khi d6 nito amin bac hai s& tuy y duoc thé
bing lén dén chi 1 gbc khong phai hydro.

Thuat ngir "duoc thé bang mot hodc nhidu" dung dé chi tir mot dén bén phan tir
thé. Theo mot phuong 4n né ding dé chi tir mot dén ba phan tix thé. Theo phuong an khac
n6 ding dé chi mét hodc hai phan tir thé. Theo phwong 4n khéc nita né ding dé chi mot
phén tir thé.

J1n

Thuét ngft "diéu tri", "viéc di€u tri", va "su di€u tri" dung de chi phuong phéap lam
1 . ! p
nhe bt hodc loai trir bénh va/hoac cac triéu chirng kém theo cia né. Theo cac phuong an
: : s g
nhat dinh, "diéu tri," "viéc di€u tri," va "su di€u tri" dung de chi viéc lam cho t6t hon it
nhat 1a mot thong s6 vat Iy, ma c6 thé khong dugce nhan thic ré bdi doi twong. Theo
: ong
phuong an khac nita, "diéu tri," "viéc di€u tri," va "su di€u tri" dung dé€ chi viéc di€u bién
bénh hoac roi loan, vé mat vat 1y (vi du nhu, lam On dinh triéu chimg khong dugc nhén
thirc rd), vé mat sinh 1y (vi du nhu, 1am 6n dinh thong so véat 1y), hoac cé hai. Theo phuon
: p
an khéc, "diéu tri", "viéc diéu tri", va "su di€u tri" dung de chi viéc lam cham su tién trién
cua bénh hodc roi loan.

"on

Thuat ngit "ngan nglra", "viéc ngdn ngura", va "su ngan ngura" dung dé chi phuong
phap ngan ngira sy khoi phat cia bénh va/hoac céc triéu chimg kém theo cia n6 hodc
ngan khong cho dbi tuong mic bénh. Nhu dugce ding trong ban mb ta ndy, "ngin ngira",
"viéc ngdn nglra" va "su ngan ngura" con bao gbm viéc 1am cham sy khéi phat ctia bénh
va/hodc cac triéu ching kém theo ctia né va lam giam nguy co ctia ddi twgng bi mac hoic

phat trién bénh hodc rdi loan.

Cum tu "luong hitu hiéu dé diéu tri" co nghia la lugng cua hop chét, hodac mudi
dugc dung cta nd, du dé ngan ngura sy phat trién, hodc lam nhe bét dén mirc do nao do,
mot hodc nhiéu triéu ching cuda tinh trang bénh hoac roi loan can diéu tri khi duoc dung
mdt minh hodc két hop vdi tac nhan tri liéu khac dé diéu tri & d6i tugng hodc quan thé
dbi twong cu thé. "Luong hiru hiéu dé didu tri" c6 thé thay ddi tity theo hop chét, bénh va

murc d6 nghiém trong ctia no, va tudi, khoi lugng, strc khde, v.v., ciia doi tugng can dieu
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tri. Vi du nhu & ngudi hodc dong vét c6 va khéc, lwong hiru hiéu dé didu tri ¢6 thé duge
xé4c dinh bang cach thi nghiém trong b tri thi nghiém hodc 1am sang, hodc c6 thé 1a luong
doi hoi bi huéng dan cia Co Quan Quéan Ly Thubc Va Thuc Phdm Hoa Ky (United
States Food and Drug Administration), hodc co quan nudc ngoai twong duong, déi voi

bénh va doi tugng cu the can diéu tri.

Thuat ngit "dbi twong" duoc xac dinh trong ban mo ta nay dé chi dong vat ching
han nhu dong vét c6 vii, bao gdm, nhung khong gi6i han &, dong vat linh truéng (vi du,
nguoi), bo, curu, dé, lon, ngua, chd, meo, tho, chudt, chudt nhét va dong vat tuong tu.
Theo phuong an dugc wu tién, dbi twong 14 ngudi. Thuat ngit "ngudi,” "bénh nhan," va

"dbi twong" dwoc ding thay thé 13n nhau trong ban mé ta nay.

Nhu duge ding trong ban mé ta nay, "(cac) dot bién Lép 1" ding dé chi dot bién
ma gay tré ngai cho su tong hop protein. Chiing dan dén sy dua vao cua tin hiéu truong
thanh sém cta su két thic dich ma (bd ba két thiic) trong mARN. Protein d4 cit cut CFTR
khong 6n dinh va bi thoai héa nhanh chong, do d6, tong dnh huéng 1a khong c6 protein
& mang & dinh. Cu thé 13, (cac) dot bién Lop I dung dé chi dot bién p.Gly542X (G542X),
W1282X, ¢.489+1G>T (621+1G>T), hodc ¢.579+1G>T (711+1G>T). Cu thé hon, (cac)
dot bién Lép I ding dé chi dot bién G542X; hoic W1282X.

Nhu duge ding trong ban mo ta nay, "(cac) dot bién Lép 11" dung dé chi dot bién
ma anh huéng dén su truong thanh protein. Chung din dén sy san xuét cia protein CFTR
ma khong dugce cudn gap dung va’/hodc duge van chuyén dén vi tri chirc ndng cua no6 trén
mang & dinh. Cu thé 13, (c4c) dot bién Lop IT dung dé chi dot bién p.Phe508del (F508del),
p.le507del, hodc p.Asn1303Lys (N1303K). Cu thé hon, (cac) dot bién Lép IT ding dé
chi d6t bién F508del hoic N1303K.

Nhu duge ding trong ban mé ta nay, "(cac) dot bién Lop III" dung dé chi dot bién
ma lam thay dbi su diéu hoa cia kénh CFTR. Protein CFTR da dot bién duoc van chuyén
hop ly va dugc dinh vi vao mang sinh chit nhung khong thé dugc hoat héa, hodc no
khong thé hoat dong dudi dang kénh clorua. Cu thé 13, (cac) dot bién Lop IIT dung dé chi
dot bién p.Gly551Asp (G551D), G5518, R553G; G1349D; S1251N, G178R, S549N. Cu
thé hon, (cac) dot bién Lop III dung dé chi dot bién G551D, R553G, G1349D, S1251N,
G178R, hodc S549N.

-18-



39516

Nhu duge ding trong ban md ta nay, "(cac) dot bién Lop IV" dung dé chi dot bién
ma anh hudng dén d6 dan clorua. Protein CFTR duoc van chuyén chinh x4c dén mang té
bao nhung tao ra dong clorua gidm hodc "su hu héng cia viéc cho qua cua" (hau hét 1a
dot bién sai nghia nim trong mién bic ciu qua mang). Cu thé 13, (cac) dot bién Lép IV

diing d& chi dot bién p.Argl17His (R117H), R347P, hodc p.Arg334Trp (R334W).

Nhu duge ding trong ban mé ta ndy, "(cac) dot bién Lop V" ding dé chi dot bién
ma lam giam ham luong ciia CFTR ¢6 chirc ning binh thuong & mang & dinh hoic dan
dén "khiém khuyét do6 din" (vi du nhu dot bién ghép ndi bat thuong mét phan hozc dot
bién sai nghia van chuyén khong di). Cu thé 13, (cac) dot bién Lop V dung dé chi dot
bién ¢.1210-12T[5] (alen 5T), c.S3140-26A>G (3272-26A>G), ¢.3850-2477C>T
(3849+10kbC>T).

Nhu duge dung trong ban mé ta nay, "(cac) dot bién Lép VI" ding dé chi dot bién
ma lam giam d6 én dinh cia CFTR c6 mat hodc ma anh hudng dén sy diéu hoa ciia kénh
khac, dan dén sy mét 6n dinh noi tai cia protein CFTR. Trén thuc té, mac du co chuc
nang, protein CFTR khong 6n dinh ¢ bé mit té bao va né nhanh chéng bi loai bd va bi
thoai hoa boi bd may té bao. Cu thé 13, (cac) dot bién Lép VI dung dé chi dot bién Rescued
F508del, 120del23, N287Y, 4326dellTC, hodc 4279insA. Cu thé hon, (cac) dot bién Lop
VI dung @& chi dot bién Rescued F508del.

Hop chét
Hop chét theo sang ché c¢6 Cong thirc chung I nhur dwge mo ta & trén.

Céc gia tri cu thé ctia nhom bién d6i nhu sau. Cac gia tri nay c6 thé duoc sir dung
ma thich hop véi gia tri, dinh nghia, yéu cdu bao hd hodc phwong an khac bét ky duogc

xac dinh & trén day hodc dudi day.

Céac phwong 4n nhat dinh dé cap dén hop chét c6 Cong thirc I,

1
o /R X2
(;//S I\ NH;
~
X" N7 TR2
I

trong do:
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X1 va X? doc 1ap duoc chon tur:

H;
halo;
Ci1.4 alkyl dwoc chon doc lap tily ¥ dwoc thé bang mot hodc nhiéu halo dugc
chon doc lap;
C1.4 alkoxy tiy v duoc thé bang mét hodc nhiéu nhém duge chon doc 1ap tir:
-OH;
C1-4 alkoxy; hoac
_NRSARSB;
“NROARYB;
xyclopropyl tiy y duogc thé bing mdt hodc nhiéu nhém R duge chon ddc lap;
phenoxy tuy y dugc thé béng mot hodc nhiéu nhom R duge chon doc 14p; hoic

phenyl tily ¥ dugc thé bing mot hodc nhiéu nhém R® durge chon doc 1ap;
R!1a:

C1.4 alkyl tiy ¥ dwoc thé bing mot hodc nhiéu phan tir thé doc 1ap duge chon
tu: -OH; Ci.4 alkoxy; hodc di vong don vong co tur 4 dén 6 canh chira 1 hodc 2
nguyén tir khac loai doc 1ap dugc chon tir nhom bao gém O, S,vaN;

phenyl tuy y dugce thé béng mdt hodc nhiéu nhém R* duoc chon doc lap;

di vong don vong lién két N ¢6 tir 4 dén 6 canh chira 1, 2, hodc 3 nguyén ti
khac loai doc lap dugc chon tir nhém bao gém N, O, va S, trong d6 di vong
don vong tuy y dugc thé bang mot hodc nhiéu nhom R® duge chon doc lap;

di vong don vong lién két N co tir 4 dén 6 canh chua 1, 2, hoic 3 nguyén tir
khéc loai doc 1ap dugc chon tir nhom bao gém N, O, va S, dugc ngung tu véi
phenyl, trong d6 di vong don vong va phenyl tuy y duoc thé bang mot hoic
nhiéu nhém R3 doc 1ap duoc chon;

Cs.7 xycloalkyl tuy y duoc thé bang mot hodc nhidu nhém R® duge chon doc
18p; hodc

_NR6R7 .

R? 1a heteroaryl don vong c¢6 tir 5 dén 6 canh chira 1, 2, hodc 3 nguyén tit khac loai
doc 1ap duge chon tir nhém bao gdm O, S, va N, trong d6 heteroaryl don vong tuy y dugc

thé béng mot hodc nhidu nhém R? duge chon doc 1ap;
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mdi R? doc 1ap duge chon tir nhém bao gdm:

Ci4 alkyl tiy y duoc thé bang mot hodc nhiéu nhém duge chon doc 1ap tir:
Cs.7 xycloalkyl; trong d6 Cs.; xycloalkyl tuy y dugce thé bang mot hodc
nhiéu nhém R? duoc chon ddc 14p;

di vong don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc
1ap dugc chon tir nhom bao gdm O, S, va N; trong d6 di vong don vong tiry
y duoc thé bang mét hodc nhidu nhém R* duge chon doc lap;
phenyl; trong d6 phenyl tily y duge thé bing méot hoic nhiéu nhém RA duge
chon ddc 14p;
Ci-4 alkoxy tuy y duogc thé br?mg mdt hodc nhiéu nhém duoc chon doc 1ap
tir: Cs.7 xycloalkyl, halo, hoac -OCHz3;
-OR!:
-OH;
halo;
-CN;
-OC(O)R!?;
-OS(0):0H;
-NHC(=S)R!!; hodc
-OP(O)(OH)(OH);
-C(O)NHz;
phenyl; trong d6 phenyl tuy y duoc thé bang mot hodc nhiéu nhém R* dugc
chon doc 1ap;
heteroaryl don vong ¢6 tir 5 dén 6 canh chira 1, 2, hodc 3 nguyén tit khéac loai
doc lap dugc chon tir nhoém bao gé)m 0, S, va N; trong do6 heteroaryl don vong
tuy y dugc thé béng mot hoac nhiéu nhém R* dugc chon doc lap;
Cs.7 xycloalkyl; trong d6 Cs.7 xycloalkyl tuy y dugc thé bang mot hodc nhiéu
nhém R# duoc chon doc lap; va
di vong don vong co tir 4 &én 6 canh chira 1 hodc 2 nguyén tir khac loai doc
1ap duoc chon tir nhém bao gébm O, S, va N; trong d6 di vong don vong tiy ¥

duogc thé bang mot hodc nhidu nhém R* duge chon doc 1ap;

mbi R* doc 1ap dwoc chon tir nhém bao gdm:
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halo;
C1.4 alkyl tuy y duoc thé bing mot hoic nhiéu nhém duge chon doc 1ap tir:
halo; va

Ci-4 alkoxy tuy y dugc thé béng mot hodc nhiéu halo dugc chon doc lap;
mdi R doc 14p duoc chon tir nhém bao gom:
-OH;
halo;
C1.4 alkyl thy ¥ duoc thé bang mot hodc nhidu Ci.4 alkoxy, halo hogc -OH

dugc chon doc lap; va

Ci-4 alkoxy tuy y dugc thé bang mot hoic nhiéu halo duoc chon doc 14p;

R 1a H, Ci.4 alkyl, hodc Cs.7 xycloalkyl trong d6 Cs.7 xycloalkyl tuy y dugc thé
bang mot hodc nhiéu phan tir thé doc 1ap duge chon tir cic nhém R;
R7 la:
C1. alkyl tity ¥ digc thé bing mot hodc nhidu phan tir thé doc lap duoc chon
tur:
halo;
phenyl tity v duoc thé bang mot hoic nhiéu nhom doc 1ap duoc chon tir:
halo;
Ci-4 alkyl tuy y dugce thé béng mét hodc nhiéu halo dugc chon doc lap;
hoic
C1.4 alkoxy tiy y dugc thé bing mot hodc nhidu halo dugc chon doc
lap;
C1.4 alkoxy tuy y duoc thé bang mot hodc nhiéu halo dwgc chon doc lap;
hoac
di vong don vong co tir 4 dén 6 canh chira 1 hodc 2 nguyén tt khac loai
doc 1ap dugc chon tr nhom bao gém O, S, va N; trong d6 di vong don

vong tuy y dugc thé béng mot hoac nhiéu nhom R3 duoc chon doc 1ap;
mdi R% va R8 doc lap dugc chon tir nhém bao gdm:

H;va
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Ci-4 alkyl;
R% va R® doc lap dugc chon tir nhém bao gom:
H;
Ci-4 alkyl; va
Cs.7 xycloalkyl; va

mbi R doc 1ap duoc chon tir nhém bao gom:

Ci alkyl; va
phenyl; trong d6 phenyl tuy y duoc thé bang mot hodc nhiéu nhém RA dugce
chon doc 1ap;

mbi R doc 1ap duoc chon tir nhom bao gom:
di vong don vong co6 tu 4 dén 6 canh chira 1 hoac 2 nguyén tir khac loai doc
1ap duoc chon tir nhém bao gdm O, S, va N; trong d6 di vong don vong tiy ¥
duoc thé béng mot hoac nhiéu nhém RA duoc chon doc lap;
heteroaryl don vong c6 tir 5 dén 6 canh chira 1, 2, hosc 3 nguyén tir khéc loai
doc lap duoc chon tir nhém bao gdm O, S, va N; trong d6 heteroaryl don vong
tuy y dugc thé béng mdt hodc nhiéu nhém RA duge chon doc lap;
C3.7 xycloalkyl; trong d6 Cs.7 xycloalkyl tity y dwoc thé bang mét hodc nhiéu

nhém RA dugce chon doc 1ap; va
phenyl; trong d6 phenyl tiiy v dwogc thé bang mot hoic nhiéu nhém RA dugc
chon doc 1ap; va

moi RA doc 14p dugc chon tir nhém bao gdm:

-CN,
halo;
Ci-4 alkyl tuy y duoc thé br?mg mot hodc nhiéu halo dugc chon doc 1ap; va

C14 alkoxy tuy v dugc thé bang mot hodc nhiéu halo duoc chon ddc lap.

Céc phwong 4n nhat dinh dé cap dén hop chét c6 Cong thirc I,

R' 2
Os./ X
2 | X NH2
XTNT O R2
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trong do:
X! va X2 doc 1ap dugce chon tur:
H;
halo;
Ci-4 alkyl dugc chon doc lap tuy y duge thé bﬁng mét hodc nhiéu halo dugc
chon doc 1ap;
C1.4 alkoxy thy ¥ duwoc thé bang mot hodc nhiéu phan tir thé doc 1ap duoc chon
tu:
-OH;
C1-4 alkoxy; hodc
_NREARSB;
“NRYARB;
xyclopropyl tiy v duoc thé bang mot hodc nhiéu nhém R® dwgc chon doc lap;
phenoxy tuy y dugc thé béng mét hodc nhiéu nhém R’ duge chon doc lap;
hoac
phenyl tity ¥ dugc thé bang mot hodc nhidu nhém R® dwoc chon doc lap;
R!la:
C1.4 alkyl tiy v dugc thé bang mot hodc nhiéu phén tir thé doc 1ap duoc chon
tur:
-OH;
Ci-4 alkoxy; hodc
di vong don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén ti khac loai
doc 1ap duoc chon tir nhom bao gém 0O, S,vaN;
phenyl tuy y dugce thé béng mot hodc nhiéu nhém R* dugc chon ddc 1ap;
di vong don vong lién két N ¢6 tir 4 dén 6 canh chira 1, 2, hodc 3 nguyén tir
khéc loai doc 1ap dugce chon tir nhém bao gém N, O, va S, trong d6 di vong
don vong tuy y dugce thé béng mot hoac nhiéu nhom RS duge chon doc lap;
di vong don vong lién két N ¢6 tir 4 dén 6 canh chira 1, 2, hoidc 3 nguyén ti

khéc loai doc 1ap dugce chon tir nhém bao g@)m N, O, va S, dugc ngung tu véi

-24-



39516

phenyl, trong d6 di vong don vong va phenyl tuy y duoc thé bang mot hoac
nhiéu nhém R duge chon doc lap;

C3.7 xycloalkyl tuy y duge thé bang mot hogc nhiéu nhém R’ dwoc chon doc
1ap; hodc

-NR6R7 .

R?1a heteroaryl don vong co tir 5 dén 6 canh chura 1, 2, hodc 3 nguyeén tir khéc loai
doc 1ap duge chon tir nhom bao gdm O, S, va N, trong d6 heteroaryl don vong tiy y dugc

thé bﬁng mot hoac nhiéu nhém R? duge chon doc 1ap;
mbi R? doc 1ap duoc chon tir nhém bao gom:

C14 alkyl tiy ¥ duoc thé bing mot hodc nhidu phan tir thé doc 1ap duogc chon
tur:
xyclopropyl;
di vong don vong co tir 4 dén 6 canh chira 1 hodc 2 nguyén ti khac loai
doc 1ap dugc chon tir nhém bao gé)m O, S,vaN;
phenyl;
C14 alkoxy tuy ¥ duoc thé bang mot hodc nhidu xyclopropyl, halo, hozc
-OCH3 dugc chon doc lap;
-OR!;
-OH;
halo;
-CN;
-OC(O)R'Y;
-OS(0),0H;
-NHC(=S)R!!; hoic
-OP(O)(OH)(OH);
-C(O)NHz;
Cs.7 xycloalkyl; va
di vong don vong co tir 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc

1ap dugc chon tir nhom bao gém 0O, S, vaN;

mdi R* doc 1ap dwoc chon tir nhém bao gdm:
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halo;
Ci-4 alkyl tuy y dugce thé bé'mg mét hodc nhiéu halo dugc chon doc lap; va

C1. alkoxy tity ¥ duoc thé bang mot hodc nhiéu halo duoc chon doc 1ap;
mdi R® doc 1ap duge chon tir nhom bao gdm:
-OH;
halo;
C14 alkyl ty ¥ duge thé bang mot hodc nhiéu Ci.4 alkoxy, halo hodc -OH
dugc chon doc lap; va
C1.4 alkoxy tiy ¥ duoc thé bang mot hoic nhidu halo dwgc chon doc 14p;
RS 1a H, C1.4 alkyl, hodc Cs.7 xycloalkyl trong d6 Cs.7 xycloalkyl tuy y duoc thé
bing mdt hodc nhiéu phan tir thé ddc 1ap dugc chon tir cic nhém R3;
R’ la:
C14 alkyl tiy v duogc thé bang mot hodc nhiéu nhém durge chon doc 1ap tir:

halo;

phenyl tuy y dugc thé béng mot hodc nhiéu nhém duge chon doc lap tur:
halo;

Cis alkyl tuy y duoc thé bf?mg mét hodc nhiéu halo dugc chon doc 1ap;
hodc
Ci.4 alkoxy tuy y duogc thé béng mét hodc nhiéu halo dugc chon doc
lap;
Ci.4 alkoxy tuy y duogc thé béng mdt hodc nhiéu halo dugc chon doc lap;
hoiac
di vong don vong c6 tir 4 dén 6 canh chra 1 hodc 2 nguyén tir khic loai
doc 1ap dugc chon tir nhom bao gém O, S, va N; trong dé di vong don

vong tuy y dugc thé béng mot hoac nhiéu nhém RS duoc chon doc lap;
m&i R3 va R doc 1ap duoc chon tir nhém bao gom:
H; va

Ci4 alkyl;

R% va R® doc lap duoc chon tir nhém bao gom:
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H;
Ci-4 alkyl; va
Cs.7 xycloalkyl; va

mdi R'® doc 1ap duge chon tir nhém bao gdm:

Ci-6 alkyl; va
phenyl; va

mdi R'! doc 1ap duge chon tir nhém bao gdm:
di vong don vong c6 tu 4 dén 6 canh chia 1 hoac 2 nguyén t khac loai doc
1ap dugc chon tir nhém bao g@)m O, S,vaN;
heteroaryl don vong c6 tir 5 dén 6 canh chua 1, 2, hoidc 3 nguyén tir khéc loai
doc 1ap dugc chon tir nhém bao gém O, S, vaN;

Cs.7 xycloalkyl; va
phenyl tity ¥ duogc thé bang mot hodc nhiéu nhém duoc chon doc 1ap tir: halo.

Theo cac phuong an nhit dinh ctia Cong thirc I, R! 14 phenyl tuy ¥ dugce thé bang
mot hodc nhiéu nhém R* duge chon doc 1ap.

Theo cac phuong an nhét dinh ctia Cong thirc I, R! 1a phenyl tuy y dugce thé bang
mdt, hai, hoic ba nhém R* dugc chon doc 1ap.

Theo cac phuong an nhét dinh cia Cong thire I, R! 12 phenyl ma khong dugc thé.

Theo cac phuong 4n nhét dinh ciia Cong thirc I, R! 1a phenyl ma dugc thé bang
mot hodc hai nhém R* dugc chon doc 1ap.

Theo cic phuong an nhit dinh ctia Cong thirc I, R! 1a phenyl ma dugc thé bang
mot nhom R* duge chon doc 14p.

Theo cac phuong an nhét dinh cua Cong thic 1, mdi R* doc 14p duge chon tir nhém
bao gém flo; Ci-4 alkyl tuy y duogc thé bé’mg 1, 2, hodc 3 flo; va Ci-4 alkoxy tuy v dugc
thé béng 1, 2, hodc 3 flo.

Theo cac phuong an nhét dinh cua Cong thtc I, mdi R* doc 1ap duge chon tir nhém

bao gdm C14 alkyl tuy ¥ duoc thé bing 1, 2, hodc 3 flo; va Ci4 alkoxy tiy ¥ duge thé
bang 1, 2, hoic 3 flo.
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Theo cac phwong an nhét dinh ciia Cong thirc I, mdi R* dugc chon tir nhém bao
gdm F, -CHs, -CH(CHs),, t-Bu, -CF3, -OCH3, -OCH(CHs),, va -OCF3. Theo mot sb
phuong 4n ctia Cong thuc I, R* duge chon tir nhém bao gdm F, -CF3, va -OCF3. Theo
mdt s6 phuong 4n cua Cong thirc I, R* 1a -CH(CH3),. Theo mot s6 phuong an ciia Cong
thite I, R*1a F. Theo mot sé phuong 4n ctia Cong thire I, R* 13 -CF3. Theo mot s6 phurong
an cua Cong thuce I, R* 12 -OCFs.

Theo céc phuong an nhét dinh ciia Céng thire I, R! 13 phenyl dugc thé bang mot -
OCFs.

Theo cac phuong 4n nhét dinh ciia Cong thirc I, R! 12 di vong don vong c6 tir 4
dén 6 canh lién két N chira 1, 2, hoic 3 nguyén tir khéc loai doc 1dp dugce chon tir nhom
bao gém N, O, va S, trong do6 di vong don vong nay tuy y dugc thé béng 1, 2, hodc 3

nhém R> dugce chon doc 14p.

Theo cac phuong 4n nhét dinh ciia Cong thie I, R! 14 di vong don vong c6 tir 4
dén 6 canh lién két N chtra 1 hodc 2 nguyén tir khac loai doc 1ap duge chon tir nhém bao
gdém N va O, trong d6 di vong don vong nay tity y dugc thé bang 1, 2, hodc 3 nhém R?
dugce chon doc lap. Theo mot sb phuong 4n cia Cong thirc I, mdi R’ ddc 14p duoc chon
tir nhém bao gdm F, -CHs, -CH(CHs),, t-Bu, -CF3, -OCHs, va -OCF3. Theo mot sb
phuong an cuia Cong thurce I, mdi R3 doc 1ap dugc chon tir nhém bao gém F, -CHs, t-Bu,

-CF3;, -OCHs, -CH20H, va -OCFs.

Theo cac phuong an nhat dinh ctia Cong thirc I, R! 13 azetidinyl, pyrolidinyl,
morpholinyl, hodc piperidinyl, mdi trong s6 chung tuy y duge thé bang 1 hodc 2 nhém
R> dugc chon doc 14p. Theo mot sb phuong an cia Cong thuc I, mdi RS doc lap duogc

chon tir nhém bao gém F, -CH3, -CH(CHa)s, t-Bu, -CF3, -OCHs, va -OCFs.

Theo cac phuong an nhét dinh ctia Cong thire I, R 1a piperidinyl, ma tuy y dugc
thé béng 1 hodc 2 nhém R3 duge chon doc 1ap. Theo mot sb phuong 4n ctiia Cong thurc 1,
mdi R’ ddc 1ap dugc chon tir nhom bao gém F, -CH3s, t-Bu, -CF3, -OCH3, va -OCF3. Theo
mdt s phuong an, R! 12 piperidinyl dugc thé bang hai nhém flo. Theo mot s6 phuong an
cua Cong thire I, R! 14 piperidinyl duoc thé bing mot nhom flo. Theo mot s6 phuong an
ctia Cong thire I, R! 12 piperidinyl dugc thé bing mot nhém metyl. Theo mot s6 phuong
an cua Cong thire I, R! 14 piperidiny] duoc thé bang hai nhém metyl. Theo mot s6 phuong
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4n ctia Céng thire I, R 13 piperidinyl duge thé bing mot nhém -CF3. Theo mot s6 phuong
4n ctia Cong thirc I, R! 13 piperidinyl dugc thé bing mot nhém -OCHs. Theo mot sb
phuong 4n ctia Cong thirc I, R! 14 piperidinyl dugc thé bang mot nhém -OCF3. Theo mot

s6 phuong 4n ctia Cong thire I, R! 1a piperidinyl dugc thé bang mot nhém t-Bu.

Theo c4c phwong 4n nhit dinh ctia Cong thirc I, R! 13 di vong don vong c6 tur 4
dén 6 canh lién két N chira 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugc chon tir nhém
bao gdbm N, O, va S, duoc ngung tu v6i phenyl, trong d6 di vong don vong va phenyl tuy
y duogc thé béng 1, 2, hodc 3 nhom R> dugce chon doc 1ap. Theo mot sb phuong an cua
Cong thuce I, R! 12 3,4-dihydro-2H-benzo[b][ 1,4]oxazinyl, tily ¥ dugc thé bang 1, 2, hodc
3 nhém R® duge chon doc 1ap. Theo mot ) phuong 4n ctia Cong thire I, R! 12 3,4-dihydro-
2H-benzo|[b][1,4]oxazinyl khong dugc thé.

Theo cac phwong 4n nhét dinh cta Cong thirc I, R! 12 Ci.4 alkyl tiy y duge thé
béng mdt hodc nhiéu ph?m tr thé doc 1ap duogc chon tir -OH, Ci.4 alkoxy, hodc di vong
don vong c6 tu 4 dén 6 canh chtra 1 hoic 2 nguyén t khéc loai doc 14p dugce chon tur
nh6m bao gdbm O, S, va N. Theo mét sé phuong an ctia Cong thirc I, R! 1a Ci4 alkyl ma
khong dugc thé. Theo mot sb phuong 4n ciia Cong thirc I, R' 14 C14 alkyl ma dugc thé
bang -OH. Theo mdt sé phuong 4n ciia Cong thire I, R! 1a Ci4 alkyl ma dugc thé bang
C1.4 alkoxy. Theo mdt s6 phuwong 4n cia Cong thire I, R! 1a Ci.4 alkyl ma dugc thé bang
di vong don vong co tur 4 dén 6 canh chira 1 hodc 2 nguyén tir khic loai doc 1ap duoc
chon tir nhém bao gébm O, S, va N. Theo mét s phuong 4n ctia Cong thic I, R! 1a
-CH>CHs. Theo mot sb phuong an ciia Cong thuc I, R! 1a -CH,CH,OH. Theo mot s6
phuong 4n ciia Céng thirc I, R! 1a -CH(CHs),. Theo mdt sé6 phuong an, R! la
-CH,CH>OCHj3. Theo mét sd phuong 4n ctia Cong thire I, R! 1a C; alkyl dugce thé bang
tetrahydrofuran.

Theo cac phuong an nhat dinh c6 Cong thirc I, R! 1a C3.7 xycloalkyl tuy y duge
thé béng mot hodc nhiéu nhém R® duoc chon doc 1ap. Theo mot sb phuong an cua Cong
thirc I, R! 1a xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl. Theo mot s6 phuong
an cua Cong thirc I, R! 1a xyclopentyl.

Theo cac phuong 4n nhit dinh ctia Cong thirc I, R 1a -NR°R’,

Theo c4c phuong 4n nhit dinh ctia Cong thic I, R 1a -NR°R7; trong do:
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R°1a H, -CHj3, hoic xyclopropyl; trong d6 xyclopropyl tuy y duogc thé bang 1 hoac
2 nhém R® duoc chon doc 1ap; va
R71a:
Ci-4 alkyl;
C1.4 alkyl duoc thé bang 1, 2, hoic 3 flo;
C1.4 alkyl duoc thé bang mot phenyl trong d6 phenyl ty y duoc thé bang 1, 2,

hoac 3 phén tir thé doc 1ap duoc chon tu:

flo;
C14 alkyl thy y duoc thé bang 1, 2, hoic 3 flo; hodc
C1.4 alkoxy tiy y duoc thé bang 1, 2, hoic 3 flo;

C»-4 alkyl dugc thé béng mot Ci.4 alkoxy; hodc

Ci-4 alkyl dugc thé béng mot di vong don vong co tu 4 dén 6 canh chira 1 hodc
2 nguyén tir khac loai doc 1dp dugc chon tir nhém bao gbm O, S, va N; trong
d6 di vong don vong tuy y dugc thé béng 1, 2, hodc 3 nhém R dugce chon doc

n

lap.
Theo céc phuong an nhét dinh ciia Cong thirc I, R! 1a -NR®R’; trong do:

R® 1a H, -CHs, xyclobutyl hodc xyclopropyl; trong d6 xyclobutyl va xyclopropyl
tuy y duoc thé béng 1 hodc 2 nhém R> duoc chon doc 1ap; va
R’ la:
Ci-4 alkyl;
C1.4 alkyl dugc thé bang 1, 2, hoic 3 flo;
C1.4 alkyl duoc thé bang mot phenyl trong d6 phenyl tiy y dugce thé bang 1, 2,
hoac 3 phﬁn tir thé doc 1ap dugc chon tu:
flo;
C14 alkyl tuy ¥ duge thé bang 1, 2, hodc 3 flo; hodc
C1.4 alkoxy tily y dugc thé bang 1, 2, hodc 3 flo;
Ca.4 alkyl duogc thé bang mot Ci.4 alkoxy; hodc
Ci-4 alkyl dugc thé béng mot di vong don vong co tur 4 dén 6 canh chira 1 hoac

2 nguyén tir khac loai doc 1ap dugce chon tir nhdm bao gbm O, S, va N; trong
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d6 di vong don vong tuy y duge thé béng 1, 2, hodc 3 nhom R® dugc chon doc

A

1ap.

Theo cac phrong 4n nhét dinh ctia Cong thirc I, R7 1a C1.4 alkyl duoc thé bang mot
phenyl trong do6 phenyl tuy y dugce thé bang 1, 2, hodc 3 -CF3, flo, hodc Ci.4 alkoxy dugc
chon doc lap. Theo mot s6 phuong 4n, R7 1a Ci.4 alkyl dugc thé bang mot phenyl trong
d6 phenyl khong duge thé.

Theo c4c phuong an nhit dinh cia Cong thirc I, X' 1a H; halo; Ci4 alkyl tuy y
duogc thé bang mot hodc nhiéu phan tir thé doc 1ap dugc chon tir halo; Ci4 alkoxy tiy y
dugc thé bing mot hoic nhidu -OH, Ci. alkoxy, hoic -NR!'AR!B; _NR!?AR!%B;
xyclopropyl dugc thé tlty y; phenoxy duge thé tuy y; hodc phenyl dugc thé tuy y.

Theo cac phuong 4n nhét dinh ctia Cong thirc I, R! 12 -NR°R’; trong do:

R%1a-CHj; va

R’ 1a:

C1.4 alkyl dugc thé bang mdt phenyl trong d6 phenyl tuy y duoc thé bang 1, 2,
hoac 3 phén ttr thé doc 18p dugc chon tur:

flo;

C1.4 alkyl tiy v dugc thé bang 1, 2, hodc 3 flo; hodc

C1.4 alkoxy tuly y duoc thé bang 1, 2, hozc 3 flo;

Ca-4 alkyl duoc thé bang mot Ci.4 alkoxy; hodc

C1.4 alkyl duoc thé bing mot di vong don vong c6 tir 4 dén 6 canh chira 1 hoic
2 nguyén tr khac loai doc lap dugce chon tir nhém bao gém O, S, va N; trong
do6 di vong don vong tuy y duoc thé bang 1, 2, hodc 3 nhém R’ dugce chon doc
lap.

Theo cac phuong 4n nhét dinh ciia Cong thire I, R! 1a -NR®R’; trong do:

R61a -CHjs; va

R 14 Cy.4 alkyl dugc thé bing mot phenyl. Theo mét s6 phuong 4n, R! 1a -NRR;
trong d6 R® 12 -CHs; va R7 1a C.4 alkyl dugc thé bang mot phenyl.

Theo céc phuong 4n nhat dinh ciia Cong thire I, X! va X? 1a H, halo, xyclopropyl
duoc thé tuy v, hodc phenyl dugc thé tuy v duoc chon doc 1ap.
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Theo c4c phuong 4n nhét dinh ctia Cong thire I, X! va X? 1a H, halo, hoic
xyclopropyl khéng duoc thé dugc chon doc lap.

Theo c4c phuong an nhét dinh ctia Cong thire I, mdi X' va X? 1a H.

Theo c4c phuong an nhit dinh cia Cong thire I, X' 1a H; va X? 1a Cl. Theo céc
phwong 4n nhét dinh ctia Cong thirc I, X! 1a H; va X? 1a Br.

Theo cac phuong an nhat dinh cia Cong thire I, X! 1a Cl; va X? 1a H. Theo cac
phwong 4n nhit dinh ciia Cong thie I, X' 1a Br; va X2 1a H.

Theo céc phuong 4n nhat dinh ctia Cong thire I, mdi X! va X2 doc lap duge chon
tr H, brom, -NR'?AR!?B| Cy4 alkoxy, xyclopropyl, phenoxy, hodc phenyl; trong do6
xyclopropyl, phenoxy, va phenyl tuy y dugc thé bang 1, 2, hodc 3 nhém R duge chon
doc 1ap, va Ci4 alkoxy tuy y dugc thé béng mot hoac nhiéu -OH, Ci4 alkoxy, hoac
-NR!AR'B duge chon doc 14p. Theo mot s6 phuong an cia Cong thirc I, xyclopropyl
khong dugc thé. Theo mot s6 phuong 4n cia Céng thirc I, phenyl va phenoxy dugc thé

bang F.

Theo cac phuong 4n nhit dinh ciia Cong thirc I, mdi X' va X? 1a H, brom,
xyclopropyl, hoac phenyl; trong d6 xyclopropyl va phenyl tuy y dugc thé bang 1, 2, hodc
3 nhém R5 duoc chon doc 14p. Theo mot sé phwong 4n ctia Cong thirc I, xyclopropyl

khong dugc thé.
Theo cac phuong an nhét dinh ciia Cong thire I, X! 1a brom.
Theo cac phuong an nhét dinh ciia Cong thire I, X? 1a brom.

Theo cac phwong an nhat dinh ciia Cong thire I, X! 1a xyclopropyl, hodc phenyl;
trong d6 xyclopropyl va phenyl tiy y duoc thé bang 1, 2, hodc 3 nhém R® dugc chon doc
1ap, va X2 1a H. Theo mét sé phuong 4n ctia Cong thirc I, xyclopropyl khong dugc thé.

Theo cac phuong an nhét dinh ctia Cong thiie I, X! 1a xyclopropyl, phenoxy, hodc
phenyl; trong d6 xyclopropyl, phenoxy, va phenyl tuy y duoc thé bang 1, 2, hodc 3 nhém
RS duoc chon doc 1ap, va X2 1a H. Theo mét sé phuong 4n ctia Cong thire I, xyclopropyl
khong dugce thé.

Theo cac phuong an nhat dinh cia Céng thirc I, X' 1a xyclopropyl khong duge thé
hoic phenyl dugc thé bang mot flo; va X 1a H.
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Theo cc phuong 4n nhit dinh ctia Cong thirc I, X! 1a xyclopropyl khong duoc thé,
phenyl dugc thé béng mot flo, hodc phenoxy duogc thé béng moét flo; va X? 1a H.

Theo cac phuong 4n nhit dinh ctia Cong thirc I, X! 1a xyclopropyl khong duoc thé;
vaX?1a H.

Theo cac phwong 4n nhit dinh ctia Cong thie I, X! 14 phenyl duge thé bang mot
flo; va X?1a H.

Theo c4c phuong 4n nhét dinh cia Cong thic I, X! 1a phenoxy duge thé bang mot
flo; va X?1a H.

Theo c4c phuong an nhét dinh ciia Cong thire I, X! 13 Ci.4 alkoxy tlly ¥ duoc thé
bang mot hodc nhiéu -OH, C1.4 alkoxy, hodc -NR"R"'® dwoc chon doc 1ap; va X? 1a H.
Theo mot sé phwong 4n ciia Cong thire I, R4 va R!'® 13 H hoic Ci.4 alkyl. Theo mot s6

phuong &n cta Cong thirc I, R'A va R''B déu 1a -CHs.

Theo c4c phwong 4n nhéit dinh ctia Cong thire I, X! 13 Ci.4 alkoxy ma khong dwgc
thé; va X2 1a H. Theo mdt s6 phurong 4n, X! 1a -OCHs.

Theo cc phuong 4n nhét dinh ciia Cong thirc I, X! 1a Ci.4 alkoxy ma dugc thé
bing Ci4 alkoxy; va X2 1a H. Theo mdt sé6 phwong an ciia Céng thic I, X! la
-OCH>CH,OCHEs.

Theo cac phuong 4n nhit dinh ctia Cong thuce I, X' 1a Ci.4 alkoxy ma duoc thé
bang -NR!AR!B; va X2 1a H. Theo mét s6 phuong 4n ctia Cong thirc I, R"A vaR"B1a H
hodc Ci.4 alkyl. Theo mdt s6 phuong 4n ciia Cong thire I, R'A va R''B déu 1a -CHs.

Theo cac phwong 4n nhét dinh cia Cong thic I, X' 12 -NR?AR1?B; va X? 1a H.
Theo mdt s phuong 4n ciia Cong thirc I, R'?A va R!?B 13 H, Ci4 alkyl, hodc Cs
xycloalkyl. Theo mét s6 phuong an ciia Cong thirc I, R'2A va R1?P déu 1a -CHs. Theo mot
s6 phuong 4n ctia Cong thire I, R 12 H va R1?B 1a xyclopropyl.

Theo cac phwong an nhat dinh cia Cong thirc I, R? 1a heteroaryl don vong c6 tir 5
dén 6 canh chtra 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugce chon tir nhém bao gém O,
S, va N, trong d6 heteroaryl don vong tity y duoc thé bang mot hoic nhiéu nhém R3 duge

chon doc 1ap;

mdi R? doc 1ap duoc chon tir nhém bao gdm:
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C1.4 alkyl tiy v duoc thé bang mot hodc nhiéu nhém doc 1ap duge chon tir:
C3.7 xycloalkyl; trong d6 Cs.7 xycloalkyl tiy ¥ duge thé bing mét hodc
nhiéu nhém R duogc chon doc 1ap;

di vong don vong c6 tir 4 dén 6 canh chia 1 hodc 2 nguyén tir khéc loai
doc 1ap dugc chon tir nhém bao gém O, S, va N; trong d6 di vong don
vong tuy y duogc thé béng mot hodc nhiéu nhém R dugc chon doc lap;
phenyl; trong d6 phenyl tuy y duoc thé bang mot hoic nhiéu nhém RA
dugc chon doc 1ap;

C1-4 alkoxy tuy y dugc thé béng mdt hodc nhiéu Cz.7 xycloalkyl, halo, hodc
-OCH3 dugc chon doc lap;

OR!;

-OH;

halo;

-CN;

-OC(O)R!;

-0OS(0),0H;

-NHC(=S)R!!; hoac

-OP(O)(OH)(OH);

-C(O)NHy,

phenyl; trong d6 phenyl tiy ¥ dugc thé bang mot hodc nhiéu nhém RA duge

chon doc 14p;

heteroaryl don vong cd tur 5 dén 6 canh chira 1, 2, hodc 3 nguyén tr khac loai

doc lap dugce chon tir nhém bao gém 0, S, va N; trong do heteroaryl don vong

tuy v dugc thé bang mét hodc nhidu nhém R* duge chon doc lap;

C3.7 xycloalkyl; trong d6 Cs.7 xycloalkyl tity ¥ dwoc thé bang mot hodc nhiéu

nhom R* dugc chon doc lap; va
di vong don vong co tir 4 dén 6 canh chira 1 hodc 2 nguyén ti khac loai doc
14p dwoc chon tir nhém bao gébm O, S, va N; trong d6 di vong don vong tiy ¥
duoc thé béng mdt hodc nhiéu nhéom RA dugc chon doc 1ap.
Theo cac phuong an nhét dinh ciia Céng thire I, R? 1a heteroaryl don vong c6 tir 5
dén 6 canh chtra 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugce chon tir nhom bao gém O,
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S, va N trong d6 heteroaryl don vong tity ¥ duoc thé bang mot hoic nhiéu nhom R3 duge
chon doc lap. Theo mdt s6 phwong an ciia Cong thire I, heteroaryl don vong khong duoc
thé. Theo mot sd phwong an ciia Cong thire I, heteroaryl don vong tity v duge thé bing
mdt R? duge chon doc 1ap. Theo mot sb phuong &n cua Cong thirc I, heteroaryl don vong

duoc thé br?lng mot R3 duoc chon doc 14p.

Theo cac phuong 4n nhit dinh cia Céng thirc I, R? 13 heteroaryl don vong c6 5
canh chira 1, 2, hodc 3 nguyén tir khéc loai doc 1ap duogc chon tir nhém bao gém 0O, S, va
N; trong d6 heteroaryl don vong tiy y duoc thé bang mot hodc nhidu nhom R? duge chon
doc lap. Theo mot sé phuong an cua Cong thire I, R? 13 imidazolyl, isoxazolyl,
isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thiadiazolyl, hodc thiazolyl; trong dé
imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thiadiazolyl, va
thiazolyl tiy y dugc thé bing mot hodc nhidu nhém R? duge chon doc 14p. Theo mot sb
phuong an ctia Cong thirc I, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, oxazolyl,
pyrazolyl, thiadiazolyl, va thiazolyl khéng duoc thé. Theo mot sé phuong 4n cia Cong
thirc I, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl, thiadiazolyl,
va thiazolyl ty y duoc thé bing mot hodc hai R? dugc chon doc 14p. Theo mdt sd phuong
an cua Cong thure [, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyrazolyl,
thiadiazolyl, va thiazolyl dwoc thé bang mot hoac hai R? dugc chon doc 1ap. Theo mét sb
phuong an ctia Cong thirc I, R? 1a oxadiazolyl hodc thiazolyl; trong d6 oxadiazolyl hodc
thiazolyl duoc thé bang mot R? dugc chon doc 14p. Theo mot sé phuong 4n ciia Cong
thire I, R2 14 oxadiazolyl dugc thé. Theo mét sé phuong 4n ctia Cong thire I, R? 14 thiazolyl
duoc thé. Theo mot sb phuong 4n cua Cong thuc I, R? 1a 1,3,4-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-thiadiazolyl, hodc thiazolyl; trong dé 1,3,4-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-thiadiazolyl, va thiazolyl tuy y duoc thé bang mdt hodc nhiéu nhom
R3 duogc chon ddc 14p. Theo mot s6 phuong 4n ctia Cong thirc I, R? 1,3,4-oxadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-thiadiazolyl, va thiazolyl tuy y dugc thé béng mot hodc hai R?
dugc chon doc 1ap. Theo mot sb phuong 4n cua Cong thire I, R? 1,3,4-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-thiadiazolyl, va thiazolyl duoc thé bang mot hoic hai R? duoc chon
doc lap. Theo mot sb phuong an cua Cong thirc I, R? 1,3,4-oxadiazolyl, 1,2,4-oxadiazolyl,
1,3,4-thiadiazolyl, va thiazolyl dugc thé béng mdt R? duge chon doc 14p. Theo mot )
phuong 4n cta Cong thirc I, R? 14 1,3,4-oxadiazolyl dugc thé. Theo mdt sé phuong an

cua Cong thie I, R%1a 1,2,4-oxadiazolyl dugc thé. Theo mot sb phuong &n cua Cong thure
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I, R? 1a 1,3.4-thiadiazolyl dugc thé. Theo mot sd phwong an cia Cong thirc I, R? 1a
thiazolyl duoc thé.

Theo cac phuong an nhét dinh cia Cong thie I, R? 1 heteroaryl don vong c6 6
canh chira 1, 2, hodc 3 nguyén ti khéc loai doc lap dugce chon tir nhém bao gém 0O, S, va
N; trong d6 heteroaryl don vong tlly y dugc thé bang mot hodc nhiéu nhém R? durgc chon
doc lap. Theo mot s6 phuong 4n cia Céng thirc I, R? 1a pyridinyl, pyrimidinyl,
pyridazinyl, hodc pyrazinyl; trong do6 pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl
ty y dugc thé bang mot hodc nhiéu nhém R* dwgc chon doc 1ap. Theo mot s6 phuong
an cua Cong thtrc I, pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl khong duoc thé.
Theo mét s6 phuong an cia Cong thirc I, pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl
thy y duoc thé bing mét hodc hai R? dugc chon doc 1ap. Theo mot s6 phuong 4n cia
Cong thuc I, pyridinyl, pyrimidinyl, pyridazinyl, va pyrazinyl dugc thé bang mot hoac

hai R® duoc chon doc 14p.

Theo cac phuong 4n nhét dinh cua Cong thue 1, mdi R3 doc 1ap dugc chon tir nhém

bao gdm:

C1.4 alkyl tuy ¥ duge thé bang mot hodc nhiéu nhom doc 1ap duge chon tir:
C3.7 xycloalkyl; trong d6 Cs.7 xycloalkyl tuy ¥ dwoc thé bang mot hodc nhiéu
nhom R* duoc chon doc lap;
di vong don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc
18p dugc chon tir nhém bao gém 0, S, va N; trong d6 di vong don vong tuy y
dugc thé béng m6t hodc nhiéu nhém R duoc chon doc lap;
phenyl; trong d6 phenyl tity y dugc thé bang mot hodc nhiéu nhém RA duge
chon ddc 1ap;
C1.4 alkoxy tuy v dugc thé bing mot hodc nhiéu Cs.7 xycloalkyl, halo, hozc
-OCH3 dugc chon doc lap;
-OR;
-OH;
halo;
-CN;
-OC(O)R;
-OS(0),0H;
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-NHC(=S)R'!; hoic
-OP(O)(OH)(OH);
-C(O)NHz;
phenyl; trong d6 phenyl tity v duoc thé bang mdt hoic nhiéu nhém R” duge chon
doc lap;
heteroaryl don vong c6 tir 5 dén 6 canh chira 1, 2, hoic 3 nguyén tir khac loai doc
1ap duoc chon tir nhém bao gdbm O, S, va N; trong d6 heteroaryl don vong tity y dugc thé
bang mét hodc nhiéu nhém R duge chon doc lap;
C3.7 xycloalkyl; trong dé Cs.; xycloalkyl tity ¥ durge thé bang mot hodc nhiéu nhém

RA duoc chon doc 1ap; va

di vong don vong c6 tur 4 dén 6 canh chira 1 hodc 2 nguyén tir khéc loai doc lap
dwogc chon tir nhém bao gdbm O, S, va N; trong d6 di vong don vong tily ¥ duge thé bing

mot hodc nhiéu nhém R duge chon doc lap.

Theo cac phuong an nhét dinh cta Cong thuc I, mdi R d6c 13p dugce chon tir nhom

bao gom:

C14 alkyl tily ¥ duoc thé bing mot hodc nhiéu nhom doc 1ap duoc chon tir:
Cs.7 xycloalkyl;
di vong don vong c6 tir 4 dén 6 canh chira 1 hoac 2 nguyén tr khac loai doc
18p dugc chon tir nhém bao g6m 0O, S,vaN;
phenyl;
C1.4 alkoxy tiy v dugc thé bang mot hodc nhiu Cs7 xycloalkyl, halo, hozic
-OCHj3 dugc chon doc lap;
-OR!;
-OH;
halo;
-NHC(=S)R!'; hoic
-OP(O)(OH)(OH);
-C(O)NHz;
Cs.7 xycloalkyl; va
di vong don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc 1ap

duoc chon tir nhém bao gf”)m 0O, S, vaN.
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Theo cac phuong an nhét dinh ctia Cong thirc I, mdi R? doc 1ap 1a -C(O)NH..

Theo mét sé phuong 4n ciia Cong thire I, mdi R? doc 1ap 1a Cs.7 xycloalkyl. Theo

mot s6 phurong 4n cia Cong thire I, mdi R doc 1ap 1a Cs xycloalkyl.

Theo cic phuong an nhit dinh ctia Cong thirc I, R? doc 1ap 1a di vong don vong c6
tir 4 dén 6 canh chua 1 hodc 2 nguyén tir khac loai doc 1ap dugce chon tir nhém bao gém
O, S, va N; trong do6 di vong don vong tuy y dugc thé bing mot hodc nhidu nhom RA
dwoc chon doc lap. Theo mét sé phwong an cia Cong thire I, R® doc lap la
tetrahydrofuranyl. Theo mot s6 phwong 4n cua Cong thuc I, R® doc lap la
tetrahydropyranyl.

Theo cac phuong an nhat dinh ctia Cong thirc I, mdi R3 1a:

Ci4 alkyl tuy y dugce thé béng mét hodc nhiéu nhém doc lap dugc chon tir:
Cs.7 xycloalkyl;
di vong don vong co6 tir 4 dén 6 canh chira 1 hoac 2 nguyén tr khac loai doc
1ap duoc chon tir nhém bao gém 0O, S,vaN;
phenyl;
Ci-4 alkoxy tuy y duogc thé béng mot hoac nhiéu Cs.7 xycloalkyl, halo, hodc
-OCHj3 dugc chon doc lap;
-OR!!;
-OH;
halo;
-NHC(=S)R!!; hoidc
-OP(O)(OH)(OH).

Theo c4c phwong 4n nhét dinh ctia Cong thirc I, mdi R® doc 1ap 1a Ci.4 alkyl; tuy
y dugc thé béng mot hodc nhiéu -OH, halo, hodc -OP(O)(OH)(OH) dugc chon doc 1ap.
Theo mot s phuong an ciia Cong thire I, R? doc 1ap 1a Ci4 alkyl, ma khong duoc thé.
Theo mét sé phuong 4n ciia Cong thirc I, R? doc 1ap 1a -C(CHs)s. Theo mot s6 phuong
an ciia Cong thirc I, R® doc 1ap 1a Ci.4 alkyl dugc thé béng mot -OH. Theo mot s6 phuong
4n cua Cong thirc I, R? doc 14p 14 -CHOH. . Theo mot s6 phwong 4n ctia Cong thirc I, R3
doc 1ap la -CH2.CH20H. Theo mot s6 phuong 4n cia Cong thic I, R® doc 1ap 1a
-CH(OH)CHj3. Theo mdt sd phuong an cia Cong thire I, R? doc 1ap 1a -C(OH)(CHz)s.
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Theo mdt s6 phuong 4n ctia Cong thire I, R? doc 14p 1a -CH(OH)CFs. Theo mét sé phuong
4n cua Cong thirc I, R? doc 14p 1a Ci.4 alkyl duge thé bang mot -OP(O)(OH)(OH). Theo
mot s6 phuong an ciia Cong thie I, R® doc 1ap la Ci alkyl duoc thé bing mot
-OP(O)(OH)(OH). Theo mdt s6 phwong 4n ctia Cong thirc I, R? doc 1ap 1a Ci.4 alkyl dugc
thé bang mot -OH va ba F. Theo mot s6 phwong 4n ctia Cong thirc I, R® doc 1ap 1a C»
alkyl dugc thé bang mot -OH va ba F. Theo mot s6 phuong 4n ciia Cong thirc I, R? doc
1ap 1a Cs alkyl duoc thé bing mot -OH va ba F.

Theo céc phuong an nhét dinh ciia Cong thire I, mdi R? doc 1ap 1a Ci.4 alkyl dugc
thé tiry y. Theo mét s6 phurong an ciia Cong thire I, R? doc 1ap 1a Ci.4 alkyl dugc thé bang
mdt Ci.4 alkoxy va mét phenyl. Theo mét s6 phwrong 4n ctia Cong thirc I, R® doc 1ap la
-CH(OCHj3)-phenyl. Theo mét sé phuong 4n ciia Cong thiic I, R® doc 14p 12 Ci.4 alkyl
duoc thé bing mot Ci.4 alkoxy trong d6 Ci4 alkoxy tiy ¥ duge thé bang mot hodc nhidu
C3.7 xycloalkyl, halo, hodc -OCH3 dugc chon doc 1ap. Theo mot sb phuong an cua Cong
thirc I, R? 12 -CH(OCH3)CHs. Theo mét s6 phuong an, R? doc 1ap 14 -C(OCH3)(CHz)s.
Theo mot sb phuong an ciia Cong thirc I, R3 1a -CH,OCH;. Theo mot s6 phuong 4n cia
Céng thirc I, R3 1a -CHCH>OCH;. Theo mdt sé phuong 4n ctia Cong thic I, R3 1a
-CH,OCH,CHj3. Theo mét s6 phuong 4n cia Cong thire I, R? 12 -CH,OCF3. Theo mot sO
phuong 4n cua Cong thirc 1, R3 1a -CH,OCHF». Theo mét s6 phuong 4n cua Cong thirc I,
R3 1a -CH,OCH,CH,OCHj3. Theo mét s6 phuong 4n cia Cong thire I, R doc 1ap 1a Ci4
alkyl dugc thé bang mét Ci.4 alkoxy; trong d6 Ci.4 alkoxy tuy ¥ duge thé bang mot hoic
nhiéu Cs.7 xycloalkyl duoc chon doc 1ap. Theo mot s6 phuong an ctia Cong thic I, R3

<

0]

doc lap 1a "%

Theo cac phuong 4n nhét dinh ctia Cong thirc I, R? doc 1ap 1a Ci4 alkyl duge thé
bang mot -OR!!; va mdi R doc 1ap duoc chon tir nhom bao gdm di vong don vong c6
tir 4 dén 6 canh chtra 1 hodc 2 nguyén tir khac loai doc 1dp dugc chon tir nhom bao gém
0, S, va N; heteroaryl don vong co tu 5 dén 6 canh chira 1, 2, hoic 3 nguyeén tr khac loai
doc lap dugc chon tir nhém bao gbm O, S, va N; Cs.7 xycloalkyl; va phenyl; trong d6
phenyl tity y duoc thé bang mdt hodc nhiéu nhém RA duge chon doc 1ap. Theo mot s6

phuong 4n ciia Cong thuc I, R? doc 14p 1a Ci.4 alkyl dugc thé bang mot -OR'; va R doc
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1ap 13 phenyl; trong d6 phenyl tuy ¥ duoc thé bang mot hodc nhidu nhém RA duoc chon

O :
doc 14p. Theo mot s6 phwong an ctia Cong thire I, R3 doc 14p 12‘1% :
%_/O—<: :>—F

phuong an ciia Cong thire I, R? dc 14p 13 C1.4 alkyl duoc thé bang mot -OR!, va R doc

mdt s phuong 4n cia Céng thie I, R doc lap 1a . Theo mot sb
1ap 14 C3-7 xycloalkyl. Theo mét s6 phuwong an ctia Cong thire I, R? doc 1ap 1a -CHO- Cs
xycloalkyl. Theo mot sd phuong an cua Céng thire I, R? doc 14p 13 Ci4 alkyl duogc thé
bang mot -OR!, va R!! doc 14p 1a di vong don vong c6 tir 4 dén 6 canh chira 1 hoac 2

nguyén ttr khac loai doc 1ap dugc chon tir nhém bao g?)m 0O, S, vaN. Theo mot sb phuong
wae

Theo cac phuong 4n nhét dinh cia Cong thirc I, R? doc 1ap 13 Ci.4 alkyl dugc thé

4n ciia Cong thirc I, R? doc 14p 1a

bang mot Cs.7 xycloalkyl; trong d6 Cs.7 xycloalkyl thy ¥ duoc thé bing mot hodc nhiéu
nhom R# duoc chon doc 14p. Theo mot sb phuong 4n cua Cong thic I, R doc 1ap 1a Ci.4
alkyl duoc thé biang mot Cs.7 xycloalkyl; trong d6 Cs.7 xycloalkyl khéng dugc thé. Theo
mot s& phuong 4n cia Cong thic I, R® doc 1ap 1a Ci alkyl dwgc thé bang mot Cs
xycloalkyl; trong d6 Cs xycloalkyl khong dugc thé.

Theo cac phwong 4n nhét dinh ctia Cong thire I, R doc 14p 1a C;.7 xycloalkyl; trong
do Cs.7 xycloalkyl tuy y dugce thé béng mot hodc nhiéu nhém R duge chon doc 1ap. Theo
mdt s& phuwong 4n cta Cong thire I, R3 doc 1ap 1a Cs.7 xycloalkyl; trong dé Cs.7 xycloalkyl
khong duoc thé. Theo mot sé phuong 4n cia Cong thire I, R3 doc 1ap 1a xyclopropyl.

Theo c4c phuong 4n nhét dinh ctia Cong thirc I, R? doc 14p 1a C14 alkyl duge thé
bing mot -NHC(=S)R'; va mdi R!! doc lap duge chon tir nhém bao gdm di vong don
vong co tu 4 dén 6 canh chira 1 hodc 2 nguyén tir khac loai doc 1ap duogc chon tir nhém
bao gém 0, S, va N; heteroaryl don vong c6 tr 5 dén 6 canh chua 1, 2, hodc 3 nguyén tir
khéc loai ddc 1ap duge chon tir nhom bao gém 0, S, va N; Cs.7 xycloalkyl; va phenyl;
trong d6 phenyl tuy v duoc thé bang mét hodc nhiéu nhém R? duge chon doc 1ap; va mdi

R4 13 halo duoc chon doc 1ap. Theo mét sé phuong 4n ctia Cong thire I, R? doc 1ap 1a Ci-
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4 alkyl duoc thé bang mot -NHC(=S)R''; va mdi R!! ddc 1ap 1a Cs.7 xycloalkyl. Theo mot
s6 phuong 4n ctia Cong thirc I, R? doc 1ap 1a Cy alkyl duge thé bang mot -NHC(=S)R!;

vamoi R ddc 1ap 1a xyclopropyl.

Theo cac phuong 4n nhat dinh ciia Cong thirc I, R® ddc 1ap 1a Ci.4 alkyl dugc thé
béng mot di vong don vong c6 tir 4 dén 6 canh chita 1 hoic 2 nguyén tir khac loai doc 1ap
dugc chon tir nhém bao gdm O, S, va N; trong d6 di vong don vong tuy y dugce thé bang
mot hodc nhiéu nhém R” duge chon doc 1ap. Theo mot s6 phuong an cua Cong thuec I,

R3 doc 14p 1a C; alkyl duoc thé bang tetrahydrofuranyl.

Theo cic phuong 4n nhit dinh ctia Cong thirc I, R? 1a heteroaryl don vong c6 5
canh chtra 1, 2, hodc 3 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gém 0O, S, va
N, trong d6 heteroaryl don vong tuy y dugc thé béng mdt R? dugce chon doc 1ap; trong do
R? doc lap 1a Ci4 alkyl tuy y duoc thé b@fmg mot hodc nhidu -OH, halo, hoic
-OP(O)(OH)(OH) duoc chon doc 1ap. Theo mot s6 phuong 4n ciia Cong thic I, R? 1a
oxadiazolyl hoidc thiazolyl trong d6 oxadiazolyl hodc thiazolyl dugc thé bang mot R3
duge chon doc 1ap; trong d6 R3 doc 14p 13 Ci.4 alkyl tity y dugc thé bang mot hodc nhiéu
-OH, halo, hoic -OP(O)(OH)(OH) duoc chon doc l1ap.

Pugc bao gdm trong sang ché 12 hop chat c6 Cong thirc I-a, hodc mudi duge dung

cia né
R4A
(R*®),
O\:/S X NH2
X! | N R?
I-a

trong d6 n bang 0, 1, hodc 2, R* 1a H, F, CHs, -CH(CH3)y, t-Bu, CF3, -OCHs, -O-
CH(CH:),, hodc -OCF3, mdi R*® doc 1ap 1a F hodc -OCF3, va X! va R? nhu dugce x4c dinh
trong phan Bén chét k§ thuat ctia sang ché va cac phuong 4n trong ban mo ta nay d6i voi

Cong thire I va I-b.

Theo c4c phuong an nhit dinh cia Cong thic I-a, X' 12 H.
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Theo cac phuong 4n nhit dinh cia Céng thirc I-a, n bang 0 hoic 1. Theo cac
phwong 4n nhit dinh ctia Cong thirc I-a, n bing 0. Theo cac phuong an nhét dinh cia
Cong thuc I-a, n bang 1.

Theo cac phwong 4n nhit dinh cia Cong thic I-a, R* 1a H, -CH(CH3),, -O-
CH(CH3),, t-Bu, -CHs, -OCHs, F, CF3, hodc -OCFs.

Theo c4c phuong an nhét dinh ctia Cong thuc I-a, R* 1a H, F, CF3, hoic -OCF;.
Theo cic phuong an nhat dinh ctia Cong thic I-a, R* 14 F, CF3, hodc -OCFs.

Theo cac phwong 4n nhit dinh cta Cong thirc I-a, n bang 0 hodc 1, R* 14 F, CF;
hodc -OCF;, vaR*B1a F.

Theo c4c phuong an nhét dinh ciia Cong thirc I-a, R** 13 F.

Theo cac phwong an nhét dinh ctia Cong thirc I-a, n bang 0 va R** 1a F.
Theo cac phuong an nhét dinh ciia Cong thirc I-a, n bang 0 va R* is-OCFs;.
Theo cac phuong an nhét dinh ciia Cong thirc I-a, n bang 0 va R* 1a H.

Theo c4c phwong 4n nhat dinh ctia Cong thire I-a, X' 1a H; n bang 0; R** 1a -OCF3;
R? 13 1,3,4-oxadiazolyl hodc thiazolyl dugc thé bing mot R3; va R3 is Ci4 alkyl tuy y
dugc thé béng mot hoac nhiéu -OH; halo; hoac -OP(O)(OH)(OH) dugc chon doc 1ap.

DPugc bao gdm trong sang ché 1 hop chit c¢6 Cong thirc I-b, hodc mudi duge dung

cua no,
R‘]
Os./
O//S i A NH,
XINT O R2
I-b

trong d6 X', R!, va R? nhu duoc x4c dinh dudi day va trong phan Ban chét k§

thuat cia sang ché va cac phuong 4n trong ban mé ta nay doi vi Cong thire I.

Céc phuong 4n nhat dinh dé cap dén hop chat c6 Cong thirc I-b,

R1

0s./

O//S l\ NH,
XIONT O R?
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I-b
trong do:
X11a:
H;
halo;
Ci-4 alkyl tay y dugce thé béng mét hodc nhiéu halo dugc chon doc lap;
C14 alkoxy tity ¥ duoc thé bang mot hodc nhiéu phan tir thé doc 14p dwge chon
tur:
-OH;
Ci-4 alkoxy; hodc
NRBARSB;
_NRARYB;
xyclopropyl tity y duge thé bang mot hodc nhiéu nhém Rduoc chon doc 1ap;
phenoxy tuy y dugc thé béng mot hoac nhiéu nhém R’ dugce chon doc lap; hodc

phenyl tiy v duoc thé bang mot hodc nhiéu nhém R duge chon doc 14p;
R!la:
Ci alkyl thy ¥ dugc thé bing mot hodc nhiéu phén tir thé doc lap duge chon
tur:
-OH;
C1-4 alkoxy; hodc
di vong don vong c6 tir 4 dén 6 canh chira 1 hodc 2 nguyén tir khic loai doc
1ap dugce chon tir nhém bao gém O, S, vaN;
phenyl tuy y dugc thé bé‘mg mot hodc nhidu nhém R* duge chon doc 1ap;
di vong don vong lién két N co tir 4 dén 6 canh chira 1, 2, hodc 3 nguyén ti
khac loai ddc lap dugc chon tir nhom bao gém N, O, va S, trong d6 di vong
don vong tuy y duoc thé béng mot hoac nhiéu nhom RS duge chon doc lap;
di vong don vong lién két N ¢o tir 4 dén 6 canh chia 1, 2, hodc 3 nguyén ti
khéc loai doc lap dugc chon tir nhém bao gém N, O, va S, dugc ngung tu véi
phenyl, trong d6 di vong don vong va phenyl tuy y duoc thé bang mot hoic

nhiéu nhém R3 duge chon doc 1ap;
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Cs.7 xycloalkyl tuy y dugce thé béng mdt hodc nhiéu nhom RS duogc chon doc

1ap; hodc

-NRSR7;

R? 14 heteroaryl don vong ¢6 tir 5 dén 6 canh chtra 1, 2, hodc 3 nguyén tir khac loai
doc lap dugc chon tir nhém bao gom O, S, va N, trong d6 heteroaryl don vong tity y duoc
thé bang mot hodc nhidu nhém R3 duoc chon doc lap;

mdi R3 doc 1ap la:

Ci-4 alkyl tuy y duogc thé béng mét hodc nhidu nhém doc 18p duoc chon tur:
C14 alkoxy dugc chon ddc lap tuy y dugc thé bang mot hodc nhiéu halo
dugce chon doc lap;

-OH;

halo;

-CN;

-OC(O)R'?;
-OS(0)20H; hoic
-OP(O)(OH)(OH);

mdi R* doc 1ap duoc chon tir nhom bao gdm:

halo;

C1.4 alkyl tily y dugc thé bang mot hodc nhiéu halo duoc chon doc lap; va

Ci-4 alkoxy tuy y duoc thé béng mdt hodc nhiéu halo dugc chon doc lap;

mdi R3 doc 14p duoc chon tir nhém bao gdm:

-OH;

halo;

Ci4 alkyl thy v dugc thé bang mét hodc nhiéu Ci4 alkoxy, halo hoic —~OH

dugc chon doc lap; va

Ci1.4 alkoxy tly y dugc thé bang mot hodc nhiéu halo dwoc chon doc lap;

R® 14 H, Ci. alkyl, hodc Cs7 xycloalkyl trong d6 Cs.7 xycloalkyl tiiy y duoc thé

bang mot hodc nhiéu phan tir thé doc 1ap duoc chon tir cac nhém R

R7 1a:
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C1.4 alkyl thy v dugc thé bang mot hodc nhiéu nhém doc 14p duge chon tir:
halo dugc chon doc lap;
phenyl tity ¥ duge thé bang méot hodc nhiéu nhém dde lap duge chon tir:
halo;
C14 alkyl tuy y dugc thé bang mot hodc nhiéu halo duoc chon doc lap;
hodc
C1.4 alkoxy tity ¥ duoc thé bang mot hodc nhiéu halo dwgc chon doc lap;
C1.4 alkoxy tuy y duoc thé bang mét hodc nhiéu halo dugc chon doc 1ap;
hoidc
di vong don vong c6 tir 4 dén 6 canh chira 1 hoic 2 nguyén tir khac loai doc
13p duoc chon tir nhém bao gém 0, S, va N; trong d6 di vong don vong tuy
y duoc thé bang mot hodc nhiéu nhém R duge chon doc lap;
mdi R8 va R® doc lap duge chon tir nhém bao gom:
H; va
Ci4 alkyl;
R% va R® doc lap duoc chon tir nhom bao gom:
H;
Ci4 alkyl; va
Cs.7 xycloalkyl; va

moi R1® doc 1ap dugce chon tir nhém bao gom:

Ci.6 alkyl; va
phenyl.

Theo cac phuwong 4n nhét dinh ctia Cong thirc I-b, X' 1a H, halo, xyclopropyl duge
thé tiry ¥, hodc phenyl duoc thé tuy y.

Theo cac phuong 4n nhét dinh ctia Cong thire I-b, X' 1a H, halo, hoic xyclopropyl
khong dugc thé.

Theo cic phuong an nhét dinh cia Cong thire I-b, X! 1a H.

Theo cac phuong an nhét dinh cia Cong thirc I-b, X' 1a brom, -NR!?AR'?B, alkoxy,
xyclopropyl, phenoxy, hodc phenyl; trong dé xyclopropyl, phenoxy, va phenyl tuy y dugc
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thé béng 1, 2, hodc 3 nhém R3 duoc chon doc 14p, va Ci.4 alkoxy tuy v dugc thé béng mot
hodc nhiéu -OH, C1.4 alkoxy, hodc -NR'"'AR!® dugc chon doc 1ap. Theo mét sd phwong
an cua Cong thirc I-b, xyclopropyl khong dugc thé. Theo mot s phuong 4n ciia Cong

thirc I-b, phenyl va phenoxy duogc thé bang F.

Theo cic phuong 4n nhit dinh ciia Cong thire I-b, X' 14 brom, xyclopropyl, hoic
phenyl; trong d6 xyclopropyl va phenyl tiy y duge thé bang 1, 2, hodc 3 nhém R® duoc
chon doc 1ap. Theo mot sé phuwong an ctia Cong thirc I-b, xyclopropyl khong dugc thé.

Theo cac phuong an nhét dinh ctia Cong thirc I-b, X' 1a brom.

Theo céc phuong 4n nhit dinh ctia Cong thirc I-b, X! 14 xyclopropyl, hoic phenyl;
trong d6 xyclopropyl va phenyl tity ¥ dugc thé bang 1, 2, hoic 3 nhém R® dwoc chon doc
1ap. Theo mét sé phuong an cia Cong thie I-b, xyclopropyl khong duoc thé.

Theo cac phuong 4n nhét dinh cia Cong thirc I-b, X' 13 xyclopropyl, phenoxy,
hodc phenyl; trong d6 xyclopropyl, phenoxy, va phenyl tty y duoc thé bang 1, 2, hoic 3
nhém R® duge chon doc lap. Theo mét sé phuong an clia Cong thire I-b, xyclopropyl
khong dugc thé.

Theo cic phuong an nhit dinh ctia Cong thie I-b, X' 14 xyclopropyl khéng dugc
thé hoac phenyl duoc thé bﬁng mot flo.

Theo cic phuong 4n nhit dinh ctia Cong thic I-b, X' 14 xyclopropyl khong duoc
thé hoac phenyl dugc thé br:fmg mot flo, hodc phenoxy dugc thé béng mot flo.

Theo cac phuong an nhat dinh ctia Céng thirc I-b, X! 1 xyclopropyl khong duoc

thé.

Theo cic phuong an nhit dinh ctia Cong thirc I-b, X! 14 phenyl dugc thé bang mot
flo.

Theo cac phuong an nhit dinh cta Cong thirc I-b, X! 13 phenoxy duogc thé bang
mot flo.

Theo céc phuong an nhét dinh ctia Cong thire I-b, X! 1 C1.4 alkoxy tiy y dugc thé
bang mot hodc nhidu -OH, C.4 alkoxy, hodc -NR'AR"B dugc chon doc 1ap. Theo mot
s6 phuong an cta Cong thirc I-b, R4 va R'B 1a H hodc C1.4 alkyl. Theo mot s6 phuong

an cia Cong thirc I-b, RMA va R1B déu 1a -CHs.
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Theo cac phwong 4n nhét dinh cia Cong thic I-b, X! 13 Ci.4 alkoxy ma khong
duogc thé. Theo mot s phuong 4n ciia Cong thirc I-b, X! 1a -OCHs.

Theo c4c phuong 4n nhét dinh cia Cong thirc I-b, X! 14 C1.4 alkoxy ma durgc thé
bing Ci.4 alkoxy. Theo mot s6 phuong 4n ctia Cong thirc I-b, X! 1a -OCH,CH,OCHs.

Theo c4c phuong 4n nhét dinh cia Cong thirc I-b, X! 14 Cj.4 alkoxy ma dugc thé
bang -NR'"'AR!"B. Theo mot s6 phuong an ctia Cong thirc I-b, R va R''® 1a H hoac Ci-
4 alkyl. Theo mét sb phurong an ctia Cong thire I-b, R'A va R'B déu 1a -CHs.

Theo céc phuong 4n nhét dinh ctia Cong thire I-b, X! 1a -NR'2AR'?2, Theo mot s6
phuong 4n cua Cong thire I-b, R124 va R12B 13 H, Ci.4 alkyl, hodc Cs7 xycloalkyl. Theo
mot s6 phuong 4n cia Cong thirc I-b, R4 va R'2B déu 1a -CH;. Theo mét sé phurong an

ciia Cong thirc I-b, R'?A 1a H va R!?8 1a xyclopropyl.
Theo mdt phuong an, sang ché dé cap dén hop chit c6 Cong thirc I-b trong do:
X'1aH;
R!1a phenyl ty ¥ du phuong 4n, my y du phuong éan, sa* du y du phuong én,

R2 14 heteroaryl don vong c6 tir 5 dén 6 canh chwa 1, 2, hodc 3 nguyén tit khac loai
doc lap dugc chon tir nhom bao gdbm O, S, va N, trong d6 heteroaryl don vong tity ¥ dugc

thé bang mot hodc nhiéu nhom R? duge chon doc 14p;
mdi R3 doc 14p la:

C14 alkyl thy ¥ dugc thé bing mot hodc nhiéu phén tir thé ddc 1ap dwgc chon tir
-OH; halo; hodc -OP(O)(OH)(OH); va

mdi R* doc 1ap 1a C1.4 alkoxy tly y du 1aOH); vat my y du 1a0H); vatir ti thé aryl

don vo
Theo mdt phuong an, sang ché dé cap dén hop chit c6 Cong thirc I-b trong d6
X'1aH;
R! 1 phenyl tiy ¥ dudén hop chd my y dudén hop chéit ¢* duy dudén hop chi

R? 14 heteroaryl don vong c6 5 canh chira 1, 2, hodc 3 nguyén tir khac loai doc 1ap
duoc chon tir nhom bao gdm O, S, va N, trong d6 heteroaryl don vong tiy ¥ dugc thé

bang mot hodc nhiéu nhém R3 duoc chon doc 1ap;
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mdi R? doc lap la:

C14 alkyl tiy y duoc thé bang mot hodc nhiéu phan tir thé doc 1ap dugc chon tir
-OH; halo; hoac -OP(O)(OH)(OH); va

mdi R* doc 1ap 1a Ci.4 alkoxy tuy y duge thé bang mot hoic nhiéu halo duoc chon

doc 1ap.
Theo mét phuong an, sang ché d& cap dén hop chét c6 Cong thirc I-b trong d6
X'aH;
R!1a phenyl tiy y du phuong 4n, my y du phuong an, sa* du y du phuong én,

R? 1a oxadiazolyl hodc thiazolyl chira 1, 2, hodc 3 nguyén tr khac loai doc lap
duoc chon tir nhém bao gdm O, S, va N, trong d6 oxadiazolyl va thiazolyl tury y dugc thé

b::ing mot hodc nhiéu nhém R? dugc chon doc lap;
mdi R? doc 14p la:

C14 alkyl tay ¥ duoc thé bing mot hodc nhidu phan tir thé doc 1ap duge chon tir
-OH; halo; hoac -OP(O)(OH)(OH); va

mdi R* doc 1ap 1a Ci4 élkoxy thy v dugc thé bang mét hodc nhiéu halo duge chon

doc lap.

Céc phwong 4n khac nhau ctia cac phan tir thé X', X2, R!, va R? da dugc thao lugn
& trén. Cac phuong an ctia phan tir thé nay co thé duoc két hop dé tao thanh cac phuong
an khac nhau cta sang ché. T4t ca cac phwong an ctia hop chat, dugc tao thanh bang cach
két hop céc phuong an phan tir thé dugce thao lusn & trén déu nam trong pham vi ciia sang

ché cia Nguoi nop don.
Hop chét vi du c6 Cong thirc I bao gom, nhung khong gi6i han &:

(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;

(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl1}-1,3,4-
oxadiazol-2-yl)metyldihydrophosphat;

2-(5-{3-amino-5-[4-(triflometoxy)benzen- 1 -sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)-1,1,1-triflopropan-2-ol;
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1-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-y1}-1,3,4-
oxadiazol-2-yl)-2,2,2-trifloetan-1-ol;

(2-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,3-thiazol-5-
yl)metanol;

2-(1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;

(5-{3-amino-5-[4-(triflometyl)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;

5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-
oxadiazol-2-carboxamit;

{5-[3-amino-5-(4-flobenzen-1-sulfonyl)pyridin-2-yl]-1,3,4-oxadiazol-2-
yl}metanol;

2-(5-xyclohexyl-1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl Jpyridin-3-amin;

2-{5-[(S)-metoxy(phenyl)metyl]-1,3,4-oxadiazol-2-yl }-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;

2-{5-[(xyclopropylmetoxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-
(triflometoxy)benzen-1-sulfonyl|pyridin-3-amin;

2-[5-(phenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-{5-[(xyclopentyloxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;

5-[4-(triflometoxy)benzen-1-sulfonyl]-2-{5-[ (triflometoxy)metyl]-1,3,4-
oxadiazol-2-yl}pyridin-3-amin;

2-(5-{[(oxolan-3-yl)oxy]metyl}-1,3,4-oxadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl|pyridin-3-amin;

2-{5-[(2-metoxyetoxy)metyl]-1,3,4-thiadiazol-2-yl }-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;

N-[(5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl|pyridin-2-yl}-1,3,4-
thiadiazol-2-yl)metyl |xyclopropancarbothioamit;

2-{5-[(S)-metoxy(phenyl)metyl]-1,3,4-thiadiazol-2-yl }-5-[4-

(triflometoxy)benzen- 1-sulfonyl]pyridin-3-amin;
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(28)-2-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonylpyridin-2-y1}-1,3,4-
thiadiazol-2-y1)-1,1,1-triflopropan-2-ol;
2-{5-[(1R)-1-metoxyetyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-[5-(1-metoxyetyl)-1,3,4-thiadiazol-2-yl1]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-{5-[(18)-1-metoxyetyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-{5-[(xyclopropylmetoxy)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;
2-[5-(etoxymetyl)-1,3,4-thiadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-[5-(metoxymetyl)-1,3,4-thiadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-(5-{[(pyridin-3-yl)oxy]metyl}-1,3,4-thiadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;
5-[4-(triflometoxy)benzen-1-sulfonyl]-2-{5-[(triflometoxy)metyl]-1,3,4-
thiadiazol-2-yl}pyridin-3-amin;
2-(5-{[(oxolan-3-yl)oxy]metyl}-1,3,4-thiadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;
2-{5-[(diflometoxy)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-(5-{[(2S)-oxolan-2-yl|metyl}-1,3,4-thiadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;
2-(5-{[(2R)-oxolan-2-yl]metyl }-1,3,4-thiadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;
2-{5-[(2-metoxyetoxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-
(triflometoxy)benzen-1-sulfonyl|pyridin-3-amin;
2-{5-[(1R)-1-metoxyetyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-{5-[(1S)-1-metoxyetyl]-1,3,4-oxadiazol-2-y1}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin;
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2-[5-(etoxymetyl)-1,3,4-oxadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-[5-(metoxymetyl)-1,3,4-oxadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-(5-{[(pyridin-3-yl)oxy|metyl}-1,3,4-oxadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;

2-{5-[(diflometoxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-(5-{[(25)-oxolan-2-yl|metyl }-1,3,4-oxadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl|pyridin-3-amin;

2-(5-{[(2R)-oxolan-2-ylJmetyl}-1,3,4-oxadiazol-2-yl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-3-amin;

1-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)ethan-1-ol;

2-(5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl1}-1,3,4-
oxadiazol-2-yl)propan-2-ol;

(18)-1-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)-2-phenyletan-1-ol;

(8)-(5-{3-amino-5-[4-(triflometoxy)benzen- 1 -sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)(phenyl)metanol;

2-[3-(2-metoxypropan-2-yl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-
1-sulfonyl]pyridin-3-amin;

2-[3-(1-metoxyetyl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-[3-(oxan-4-yl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-{3-[(4-flophenoxy)metyl]-1,2,4-oxadiazol-5-yl}-5-[4-(triflometoxy)benzen-
1-sulfonyl]pyridin-3-amin;

2-|3-(xyclopropylmetyl)-1,2,4-oxadiazol-5-yl1]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;

2-{3-[(oxolan-2-yl)metyl]-1,2,4-oxadiazol-5-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
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2-(3-xyclopropyl-1,2,4-oxadiazol-5-yl1)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-[3-(oxolan-3-yl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-(3-tert-butyl-1,2,4-oxadiazol-5-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-[3-(2-metoxyetyl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
2-[3-(metoxymetyl)-1,2,4-oxadiazol-5-yl1]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin;
(5-{3-amino-4-clo-5-[4-(triflometoxy)benzen- 1 -sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;
(5-{3-amino-5-[3-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;
(5-{3-amino-5-[2-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;
5-amino-N-benzyl-6-[5-(hydroxymetyl)-1,3,4-oxadiazol-2-yl]-N-metylpyridin-
3-sulfonamit;
{5-[3-amino-5-(benzensulfonyl)pyridin-2-yl]-1,3,4-oxadiazol-2-yl }metanol;
(5-{3-amino-5-[4-(triflometyl)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-
thiadiazol-2-yl)metanol;
(5-{3-amino-6-bromo-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl} -
1,3,4-oxadiazol-2-yl)metanol;
(5-{3-amino-6-clo-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;
(5-{3-amino-5-[2-(propan-2-yl)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metanol;
(5-{3-amino-4-bromo-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-

1,3,4-oxadiazol-2-yl)metanol;

2-(5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,2,4-

oxadiazol-3-yl)ethan-1-ol; va mubi duoc dung ctia né.
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Hop chét theo sang ché duoc dat tén bang cach sir dung thuat todn dit tén Name
2015 cua Advanced Chemical Development hodc thuat todn dat tén Struct=Name dudi

dang mot phan cia CHEMDRAW® Ban Chuyén Nghiép 15.0.0.106.

Hop chét theo sang ché c6 thé t6n tai dudi dang chit ddng phan lap thé trong d6
c6 mit tm bat dbi xumg hodc tAm chiral. C4c chit dong phan 1ap thé nay la "R" hodc "S"
tiy theo cu hinh ctia phan tir thé xung quanh nguyén tir cacbon chiral. Thuat ngit "R" va
"S" dung trong ban mo ta nay 13 cac cu hinh nhu dwgc x4c dinh trong tai lieu TUPAC
1974 Recommendations for Section E, Fundamental Stereochemistry, in Pure Appl.
Chem., 1976, 45: 13-30. Sang ché bao ham nhiéu chit dong phan 1ap thé khic nhau va
hdn hop clia ching va ching duoc bao gdm mot cach cu thé trong pham vi ctia sang ché.
Chét ddng phan 14p thé bao gbdm chit ddng phan dbi anh va chat dong phan khong dbi
quang, va hén hop cla chét ddng phan dbi anh hodc chit dong phan khong d6i quang.
Chét ddng phén 14ap thé cu thé cta hop chat theo sang ché c6 thé duoc diéu ché bang cach
tbng hop tir cac nguyén liéu bat ddu c6 trén thi trudng ma chia tm bat ddi xtimg hoic
tAm chiral hodc bang cach diéu ché hdn hop triét quang theo phwong phéap phan giai da
biét ro dbi voi ngudi ¢ hiéu biét trung binh trong linh vic. C4c phwong phap phan gidi
nay duoc 4y vi du boi (1) sw gin ciia hdn hop clia chat dong phan ddi anh véi chat phu
trg chiral, su tach ctia hdn hop thu dwoc ctia chat dong phan khong doi quang bang cach
tai két tinh hodc sic ky va su thoat ra tily ¥ cta san phdm tinh khiét quang hoc tir chét
phu trg nhu duge mo ta trong Furnis, Hannaford, Smith, and Tatchell, "Vogel's Textbook
of Practical Organic Chemistry", 5th edition (1989), Longman Scientific & Technical,
Essex CM20 2JE, England, hodc (2) su tach truc tiép cua hdn hop cua chit dong phan
d6i anh quang hoc trén cot sic ky chiral hoic (3) phuong phép tai két tinh phan doan.

Hop chét theo sang ché c6 thé ton tai dudi dang chét déng phan cis hodc trans,
trong d6 phén tir thé trén vong c6 thé dugc gin theo cach ma chiing & trén ciing mot phia
ctia vong (cis) d6i v6i nhau, hodc trén cac phia dbi dién cua vong ddi vé6i nhau (trans).
Vi du nhu, xyclobutan c6 thé c6 mat & cAu hinh cis hodc trans, va c6 thé c6 mat dudi
dang chét ddng phan don 1¢ hodc hdn hop clia cac chat dong phan cis va trans. Céc chat
ddng phan cis hodc trans cu thé ctia hop chét theo sang ché co thé duoc diéu ché bang
cach tong hop tir cac nguyén lidu bat dau co trén thi truong bang cach str dung su bién

dbi hitu co chon loc, hodc dugc diéu ché & dang ddng phan don 1é bang cach tinh ché hdn
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hop ciia céc chit ddng phén cis va trans. Phuong phap nay di duoc biét r6 d6i voi nguoi
c6 hiéu biét trung binh trong linh vurc, va c6 thé bao gdm su tach cc chat dong phan bing

cach tai két tinh hoac séc ky.

Can hiéu rang hop chét theo sang ché c6 thé mang cac dang hd bién, ciing nhu 1a

cac chit dong phéan hinh hoc, va chiing ciing cau thanh khia canh cua sang ché.

Sang ché bao gdém tit ca cac hop chit duoc gin nhin déng vi duge dung c6 Cong
thirc I va I-a trong d6 mot hodic nhiéu nguyén tir duoc thay thé bang nguyén tir ¢ ciing
s6 nguyén tir, nhung nguyén tir khbi hodc s6 khéi tir nguyén tir khéi hoac sb khdi ma
chiém vu thé trong tu nhién. Vi du vé chat dong vi thich hop dé bao gdom trong hop chit
theo sang ché bao gdm cac chit dong vi ctia hydro, ching han nhu *H va *H, cacbon,
ching han nhu ''C, 13C va *C, clo, ching han nhu **Cl, flo, ching han nhu '$F, iot, ching
han nhu 31 va 121, nito, ching han nhu *N va "N, oxy, chang han nhu 10, 70 va %0,
phospho, ching han nhw 2P, va luu huynh, ching han nhu **S. Cac hop chit duoc gin
nhan dé)ng vi nhét dinh c6 Cong thuc 1, I-a, va I-b vi du nhu, c4c hop chét két hop déng
vi phong xa, hitu dung trong nghién ctru thudc va/hodc phan bd mo nén. Cac dong vi
phéng xa triti, tizc la 3H, va cacbon-14, titc la *C, dac biét hiru dung cho muc dich nay
nho su két hop d& dang va phuong thirc phét hién sin c6. Su thé bang chéit dong vi ning
hon ching han nhu doteri, fiéc Ia, 2H, c6 thé mang lai cac loi ich tri liéu bit nguon tir 4o
6n dinh chuyén héa 16n hon, vi du thoi gian ban thai in vivo dugc ting 1én hodc yéu ciu
lidu lugng giam di va, do do, co thé dugc su dung trong mot sb truong hop. Su thé béng
ddng vi phét positron, ching han nhu 'C, '8F, 50 va 3N, ¢6 thé hitu dung trong nghién
ctru Chup Xa Hinh Cit Lép Positron (Positron Emission Topography - PET) dé kiém tra
d6 chiém gitr thu thé nén. Hop chit duoc gan nhin dong vi c6 Cong thirc 1, I-a, va I-b ¢
thé thuomg duoc didu ché bing cac k¥ thuat thong thuong da biét ddi véi nguoi co hiéu
biét trung binh trong linh vuc hodc bing quy trinh twong trr v6i quy trinh da dwge mo ta
trong cac Vi du kém theo bang cach sir dung chat phan img dugc gin nhan dong vi thich
hop thay cho chét phan tng khong dwoc gan nhin da duoc sir dung trude day.

Do d6, hinh v& cong thirc trong ban md ta nay c6 thé chi thé hién mot trong s6 céac
dang ddng phén triét quang, dong phan hinh hoc, hoic déng phan lap thé. Can hiéu ring
sang ché bao ham dang dbng phan triét quang, dong phéan hinh hoc, hoic dong phan lap
thé bat ky, va hdn hop cuia ching, va khong bi giéi han chi & mot dang dong phan triét
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quang, dong phan hinh hoc, hoic ddng phan 1ap thé bat ky duoc st dung trong hinh vé&

cong thirc.

Hop chét c6 Cong thirc I, I-a, va I-b ¢6 thé dugc sir dung & dang mudi duge dung.
Cum tir "mudi dugc dung" ¢6 nghia 1a mudi ma, trong pham vi ctia danh gia y té hop 1y,
thich hop dé sir dung trong su tiép xvic v6i md ciia ngudi va dong vat bac thap ma khong
gy doc, kich thich, dap Gng di ing va dang tuong tu qua mirc va twong ximg véi ti 1€ loi

ich/nguy co hop ly.

Mubi duge dung duge md ta trong S. M. Berge et al. J. Pharmaceutical Sciences,

1977, 66: 1-19.

Hop chét c6 Cong thuc I, I-a, va I-b ¢6 thé chira chirc bazo hoic chirc axit, hodc
c4 hai, va c6 thé dugc chuyén dbi thanh mudi duge dung, khi mudn, béng cach st dung
axit hodc bazo thich hop. Mubi c¢6 thé duoc didu ché in situ trong qua trinh phan lap va

tinh ché cudi cung cua hop chét theo sang ché.

Vidu vé mubi cdng axit bao gém, nhung khong gidi han & axetat, adipat, alginat,
xitrat, aspartat, benzoat, benzensulfonat, bisulfat, butyrat, camphorat, camphorsulfonat,
digluconat, glyxerophosphat, hemisulfat, heptanoat, hexanoat, fumarat, hydroclorua,
hydrobromua, hydroiodua, 2-hydroxyetansulfonat (isothionat), lactat, malat, maleat,
metansulfonat, nicotinat, 2-naphtalensulfonat, oxalat, palmitat, pectinat, persulfat, 3-
phenylpropionat, picrat, pivalat, propionat, sucxinat, tartrat, thioxyanat, phosphat,
glutamat, bicacbonat, p-toluensulfonat va undecanoat. Ngoai ra, nhom chira nito bazo ¢6
thé dugc tao bac bdn bang cac chat nhu alkyl halogenua béc thap chang han nhu, nhung
khong gidi han &, metyl, etyl, propyl, va butyl clorua, bromua va iodua; dialkyl sulfat
nhu dimetyl, dietyl, dibutyl va diamyl sulfat; halogenua mach dai chang han nhu, nhung
khong gidi han &, dexyl, lauryl, myristyl va stearyl clorua, bromua va iodua; arylalkyl
halogenua nhu benzyl va phenetyl bromua va cac chét khac. Bang cach do6 thu duoc san
pham tan trong nudc hoic déu hodc san phdm phén tan. Vi du vé axit ma c6 thé duogc sir
dung dé tao thanh mudi cong axit duge dung bao gdm axit vé co nhur axit clohydric, axit
hydrobromic, axit sulfuric, va axit phosphoric va axit hitu co nhu axit axetic, axit fumaric,

axit maleic, axit 4-metylbenzensulfonic, axit sucxinic, va axit xitric.
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Mudi cong bazo c¢6 thé duge diéu ché in situ trong qué trinh phan l4p va tinh ché
cudi cing cua hop chit theo sang ché bang cach cho gbc chira axit carboxylic phan tng
v6i bazo thich hop ching han nhu, nhung khong gi6i han &, hydroxit, cacbonat hodc
bicacbonat cuia cation kim loai dugc dung hoac véi amoniac hodc amin bac mot, bac hai
hoac bac ba hitu co. Mudi duge dung bao g@)m, nhung khong gidi han ¢, cation dua trén
kim loai kiém hodc kim loai kiém thd ching han nhu, nhung khéng giéi han &, cac mudi
lithi, natri, kali, canxi, magie va nhém va dang tuwong tu va cac cation amoniac va amin
bac bbén khéng doc bao gdm amoni, tetrametylamoni, tetraetylamoni, metylamin,
dimetylamin, trimetylamin, trietylamin, dietylamin, etylamin va dang twong tu. Vi du
khac v& amin hitu co hiru dung dé tao thanh mudi cong bazo bao gdm etylendiamin,

etanolamin, dietanolamin, piperidin, piperazin va dang tuong tu.

Hop chit dugc mé ta trong ban md ta nay co thé ton tai & dang khong solvat hoa
cling nhu 1a dang solvat héa, bao gbm dang hydrat hoa, ching han nhu hemi-hydrat. Nhin
chung, dang solvat héa, v6i dung moi duge dung ching han nhu nude va etanol trong s6
cac dung moi khac 1a twong duong véi dang khong solvat hoa theo muc dich cua sang

r
A

che.
Duoc Phéim

Khi duoc dung 1am duoc liéu, hop chit theo sang ché thuong dugc ding & dang
dugc pham. Theo mot phwong an, dugc phim nay c6 thé duge diéu ché theo phuong thirc
da biét rd trong linh vurc duoc va chira lwong hitu hiéu dé diéu tri ciia hop chit c6 Cong
thte I, I-a, I-b, hodc mubi duge dung cua n6 cung véi chét mang dugc dung. Cum tir

"duoc phdm" dung dé chi hop phan thich hop dé dung trong y té hodc thu y.

Duoc phém ma chtra hop chét co Cong thuc I, I-a, hodc I-b, mdt minh hodc Kkét
hop v6i thanh phan c6 hoat tinh tri liéu khéc, c6 thé duoc dung cho dbi twong qua dudng
miéng, qua truc trang, ngoai dudng tiéu hoa, trong bé, trong 4m dao, trong mang bung,
tai chd (nhu bang bot, thubc md hodc nho giot), qua ma hoic duéi dang dich phun miéng
hodc miii. Thuit ngir "dung ngoai duong ti€u hoa," nhu dugce st dung trong ban md ta
nay, dung dé chi phuong thirc sir dung ma bao gdm trong tinh mach, trong co, trong mang

bung, trong xuong tc, dudi da va tiém va truyén trong khop.
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Thuét ngit "chit mang dwoc dung" ding trong ban mo ta niy c6 nghia 13 chit don,
chit pha lodng, nguyén liéu bao nang hodc chit phu trg ché pham 1éng, ban ran hodc rin
tro, khong doc thudc loai bit ky. Mot s6 vi du vé nguyén liéu ma c6 thé dap tmg 1am chat
mang duoc dung 14 dudong chiang han nhu, nhung khéng gidi han &, lactoza, glucoza va
sucroza; tinh bot chéng han nhu, nhung khong giéi han &, tinh bt ngd va tinh bot khoai
tay; xenluloza va din xuét ciia n6é ching han nhu, nhung khong gi6i han &, natri
carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat; tragacan dang bot; mach
nha; gelatin; dé talc; ta dugc chéng han nhu, nhung khong giéi han &, bo ca cao va sap
dan; dau chéng han nhu, nhung khong giéi han 6, dau lac, dau hat bong, dau rum, dau
vimg, dau 6 liu, diu ngd va du dau tuong; glycol; propylen glycol; este ching han nhu,
nhung khong gi¢i han &, etyl oleat va etyl laurat; aga; chat dém chéng han nhu, nhung
khong gi6i han &, magie hydroxit va nhom hydroxit; axit alginic; nuéc khong gy sot;
nuée mudi dang trrong; dung dich Ringer; ruou etyl, va dung dich dém phosphat, ciing
nhu 13 cac chit 1am tron tuong thich khong ddc khac chiang han nhu, nhung khong gi6i
han &, natri lauryl sulfat va magie stearat, cling nhu 12 chit tao mau, chét giai phong, chat
phu, chét tao ngot, chét tao huong vi va chét thom, chét bao quan va chét chéng oxy hoa

cling co6 the c6 mét trong dugc pham, theo danh gia cua ngudi bao ché.

Duoc phim dé tiém ngoai duong tiéu hoa chira dung dich, dich phan tan, huyén
phu hoéc nhii tuong trong nude hodc khong trong nude tiét trung duge dung cling nhu 1a
bot tiét trung dé hoan nguyén thanh dung dich hodc dich phan tan c6 thé tiém duoc tiét
tring ngay trude khi st dung. Vi du vé chét pha lodng, dung méi, hodc ta duge 16ng trong
nu6e va khong trong nude thich hop bao gdm nude, etanol, ruou da chirc (chang han nhur
glyxerol, propylen glycol, polyetylen glycol va chat twong tur), dau thuc vét (ching han
nhu dau 8 liu), este hitu co ¢6 thé tiém duge (ching han nhu etyl oleat), va hdn hop thich
hop cua ching. Do 16ng thich hop ¢6 thé dwoc duy tri, vi du, bang cach st dung nguyén
liu phti ching han nhu lexithin, bang cach duy tri ¢& hat yéu cau trong trudng hop dich
phan tan va bang cach st dung chit hoat dong bé mit.

Cac hop phin nay ciing c¢6 thé chira chit phu trg chang han nhu chat bao quan,
chét 1am 4m, chét nhii trong hoa va chit phéan tan. Viéc ngan ngira tac dong ciia vi sinh
vét ¢6 thé dam bao bang cach bao gdm cac chit khang khuén va chit khang ndm khac

nhau, vi du, paraben, clorobutanol, axit phenol sorbic va chét twong ty. Ciing c6 thé mong
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mudn 13 bao gdm chit ding truong ching han nhu dudng, natri clorua, va chat tuong ty.
Su hép thy kéo dai cia dang dugce chét c6 thé tiém duge c6 thé dugc tao ra béng cach bao

gbm céc chat 1am tri hodn sy hép thu ching han nhu nhém monostearat va gelatin.

Trong mét sb truong hop, dé kéo dai hiéu qua cia thube, c6 thé mong mudn 1am
cham su hép thu cia thude tir su tiém dudi da hoac trong co. Piéu nay co thé duoc thuc
hién bang cach sir dung huyén phi 16ng ctia nguyén liéu két tinh hodc vo dinh hinh c6 do
hoa tan trong nudc kém. Sau d6 tbc do hip thu cua thude phu thude vao téc do phan ly
ctia n6 ma, dén luot no, c6 thé phu thudc vao kich thuée tinh thé va dang két tinh. Theo
cach khac, su hép thu chdm cua dang thude dung ngoai duong ti€éu hoa dugce thuc hién

bing cach hoa tan hodc tao huyén phi thude trong ta dwoc 1ong trong dau.

Céc dang vat chtra co thé tiém duoc dugce tao ra béng céch tao thanh chit nén vi
bao nang cua thudc trong polyme c6 thé thoai hoa sinh hoc ching han nhu polylactit-
polyglycolit. Tuy thudc vio ty 1& clia thubc véi polyme va ban chét cta polyme cu thé
duoc stir dung, téc do giai phong thube co thé duoc kiém soét. Vi du vé cac polyme ¢6
thé thoai héa sinh hoc khéc bao gdm poly(orthoeste) va poly(anhydrua). Ché pham tiém
trong vat chira cling dwoc didu ché bang cach giam giit thudc trong liposom hodc vi nhil

tuong ma twong thich véi mé co thé.

Ché phflm tiém co thé duoc tiét trung, vi du, béng céach loc qua b0 loc giit lai vi
khudn hodc bang cach két hop céac chét tiét tring & dang hop phén ran tiét tring ma co
thé dugc hoa tan hodc duoc phan tan trong nudc ti€t truing hodc moi truong co thé tiém

duoc tiét trung khac ngay trude khi sir dung.

Dang liéu lwong ran dé dung qua duong miéng bao gdbm vién nang, vién nén, vién
tron, bot, va hat. Theo cac phuong 4n nhét dinh, dang liéu lwong ran c6 thé chira tir 1%
dén 95% (khéi luqng/khéi lugng) cda hop chét c6 Cong thtre I, I-a, hodc I-b. Theo cac
phuong an nhét dinh, hop chét c6 Cong thtre 1, I-a, hodc I-b, hodc mudi duge dung cuia
no, c6 thé c6 mit & dang liéu luong rin trong khoang tir 5% dén 70% (khéi lugng/khdi
luong). O dang lidu lugng rin nay, hoat chét c6 thé dugc tron véi it nhét 1a mot chét mang
duoc dung, tro, chang han nhu natri xitrat hodc dicanxi phosphat va/hoic a) chét nhoi
hoac chét don chéng han nhu tinh bot, lactoza, sucroza, glucoza, mannitol va axit silixic;
b) chét gin ching han nhu carboxymetylxenluloza, alginat, gelatin, polyvinylpyrolidon,

sucroza va keo; ¢) chit gift 4m ching han nhu glyxerol; d) chat 1am phan hiy chang han
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nhu aga-aga, canxi cacbonat, tinh bt khoai tdy hodc tinh bot sén, axit alginic, cac silicat
nhét dinh va natri cacbonat; e) chit 1am hoa tan chAm chéng han nhu parafin; f) chét tang
tde hép thu chéng han nhu hgp chit amoni béc bdn; 2) chit 1am 4m chéng han nhu ruou
xetyl va glyxerol monostearat; h) chat hap thu ching han nhu cao lanh va sét bentonit va
i) chét 1am tron chang han nhu d4 talc, canxi stearat, magie stearat, polyetylen glycol ran,
natri lauryl sulfat va hdn hop ctia chiing. Trong trurong hop vién nang, vién nén va vién

tron, dang liéu lwong ciing ¢6 thé chira chit dém.

Duoc phém c6 thé & dang liéu don vi. O dang nay ché phém duoc chia nhé thanh
cac lidu don vi chira luong thich hop cta thanh phan hoat tinh. Dang liu don vi c6 thé 1a
ché pham d3 dong goi, goi nay chira cac lwong roi rac clia ché phim, chang han nhu vién
nén, vién nang, va bot dugc dong gdi trong 1o nhé hodc ampun. Ngoai ra, ban than dang
liéu don vi c6 thé 12 vién nang, vién nén, vién nhén, hoic vién thudc hinh thoi, hodc né
c6 thé 12 sb lwong thich hop ctia dang déng goi bat ky trong cac dang déng géi ndy. Luong
ctia thanh phan hoat tinh trong ché phdm liéu don vi ¢6 thé dugc thay ddi hodc diéu chinh
tir 0,1 mg dén 1000 mg, tir 1 mg dén 100 mg, hodc tir 1% dén 95% (khdi hrong/khbi
lugng) cua lidu don vi, theo ung dung cu thé va hiéu luc cia thanh phén hoat tinh. Duoc

pham, néu mudn, cé the con chira cc tac nhan tri liéu twong thich khéc.

Liéu luong dé ding cho déi twong c6 thé duge xac dinh béi hidu qua ctia hop chat
cu thé duoc st dung va tinh trang bénh cua dbi tuong, cling nhu 1a khdi lugng co thé hodc
dién tich bé mat co thé cta dbi twong can diéu tri. Kich thudc cia lidu lugng ciing s&
duoc xac dinh boi su tdn tai, ban chét, va muc do cua tac dung phu c6 hai bat ky ma kem
theo viéc st dung hop chét cu thé & dbi twong cu thé. Trong viéc x4c dinh lugng hitu higu
ctia hop chét dé dung trong viée diéu tri hodc phong ngira ciia rdi loan can diéu tri, bac si
c¢6 thé danh gia cac yéu té ching han nhu ham lugng trong huyét twong tudn hoan cia

hop chat, d doc ctia hgp chat, va/hodc su tién trién cua bénh, v.v.

Pé st dung, hop chét c6 thé duoc dung & tbc dd duge xac dinh bai cac yéu td ma
c6 thé bao gém, nhung khong giéi han &, LDso cua hgp chét, bién dang dugc dong hoc
ctia hop chat, thude bi cdm ding, va tic dung phu ctia hop chét & cac ndng do6 khac nhau,
nhu duoc 4p dung cho khdi lwong va sitc khoe chung ctia d6i teong. Viéc ding c6 thé

dugc thue hién thong qua lidu dung don 1¢ hoic liéu dung chia nhé.
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Hop phan rin thudc loai twong tw ciing c6 thé duge ding 1am chét nhdi trong vién
nang gelatin dugc nhdi cimg va mém bing cach sir dung chit mang nay duéi dang lactoza
hodc dudng sita cling nhu 13 polyetylen glycol ¢6 khbi lwong phan tir cao va chit twong

tu.

Dang lidu lugng rin cia vién nén, vién bao duong, vién nang, vién tron va hat cé
thé dugc diéu ché c6 16p pht va vo ching han nhu 16p phit trong rudt va 16p phu khac da
biét trong linh vuc diéu ché duoc phdm. Chung c6 thé tily y chira chét can quang va ciing
c6 thé 12 hop phan sao cho ching chi giai phong (cac) thanh phan hoat tinh, hoic tét hon
13, trong phan nhét dinh ciia dudng rudt, thy v, theo phuong thirc tri hoin. Vi du vé hop

phan nhiing ma c6 thé dugc sir dung bao gbm céc chit polyme va sap.

Hoat chat cling c6 thé & dang vi bao nang, néu thich hop, véi mot hodc nhiéu chét

mang néu trén.

Dang lidu lwong 16ng dé dung qua duong miéng bao gdm nhii twong, dung dich,
huyén phu, sird va c¢dn ngot dugce dung. Ngoai cac hoat chét, dang lidu lwong 16ng c6 thé
chira chét pha lodng tro thuong 1a duge sir dung trong linh vire ching han nhu, vi du,
nudc hodc dung mdi khéc, chit 1am hoa tan va chit nhii twong hoa chéng han nhu ruou
etyl, ruou isopropyl, etyl cacbonat, etyl axetat, rugu benzyl, benzyl benzoat, propylen
glycol, 1,3-butylen glycol, dimetyl formamit, cac dau (cu thé 13, dau hat bong, dau cay
than cu, dau ngo, dau mim, dau 6 liu, ddu thiu dau va dau vung), glyxerol, rugu

tetrahydrofurfuryl, polyetylen glycol, va este axit béo cuia sorbitan va hdn hop cia ching.

Bén canh chét pha loang tro, hop phan ding qua duong miéng ciing c6 thé bao
gbm chét phu tro chang han nhu chét 1am 4m, chit tao nhii twong va chét tao huyén phu,
chét tao ngot, chét tao vi va chit thom.

Huyén phu, ngoai hoat chét, c6 thé chira chét tao huyén phu nhu, vi du, ruou
isostearyl dugc etoxyl hoa, polyoxyetylen sorbitol va este ciia sorbitan, xenluloza vi két
tinh, nhém metahydroxit, bentonit, aga-aga, tragacan va hdn hop cta chung.

Duoc phiam dé ding qua truc trang hoic 4m dao t6t hon 1a thudc dan ma c6 thé
duogc didu ché bang cach tron hop chét véi chat mang khong kich thich thich hop hodc

chat mang chang han nhu bo ca cao, polyetylen glycol, hodc sip dan ma & thé rdn & nhiét
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do trong phong nhung & thé 16ng & nhiét do co thé va do d6 tan chay trong khoang trurc

trang hodic 4m dao va giai phong hoat chit.

Hop chét ciing ¢6 thé duge ding & dang liposom. Liposom thuong 6 thé c6 ngudn
gbc tir phospholipit hodc chit lipit khac. Liposom duogc tao thanh bing tinh thé léng
hydrat héa don 16p hoac nhiéu 16p ma duge phan tan trong mdi trudng nuée. Lipit ¢ thé
chuyén hoa dugc va duge chip nhan vé mit sinh 1y, khéng doc c6 kha ning tao thanh
liposom ¢6 thé duge st dung. Dugc phdm & dang liposom niy c6 thé chira, ngoai hop
chét theo sang ché, chit 1am 6n dinh, chét bao quén, ta duoc, va chét twong tu. Vi du vé
lipit bao gdbm, nhung khong giéi han &, phospholipit tw nhién va téng hop, va

phosphatidyl cholin (lexitin), dugc dung riéng r€ hodc cung nhau.

Phuong phap tao thanh liposom da dugc mo ta, vi du xem trong, Prescott, Ed.,
Methods in Cell Biology, Volume X1V, Academic Press, New York, N.Y. (1976), p. 33

et seq.

Dang liéu lwong dé dung tai chd ctia hop chat dugc mé ta trong ban mo ta nay bao
g@)m bot, thude Xit, thudc md, va thube xong. Hoat chét co thé duoc tron trong diéu kién
tiét trung véi chét mang dugc dung va chéit bao quan, chit dém hodc chét déy can thiét
bat ky ma c6 thé duge yéu cau. Ché pham dung cho mit, thuéc m& tra mat, bot va dung

dich ciing duoc bao ham trong pham vi ciia sang ché.

Hop chét theo sang ché ciing c6 thé duoc ding & dang giai phong duy tri hozc tir
hé phan phdi thude giai phéng duy tri.

Phuong Phap St Dung

Hop chat va duoc phdm bang cach sir dung lwong bat ky va duong dung bat ky co
thé dugc dung cho ddi twong dé diéu tri hodc ngin ngira xo nang, thiéu ning tuy, hoi
ching Sjogren (SS), bénh phdi tic nghén man tinh (COLD), hodc bénh duong thé tic
nghén man tinh (COAD).

Thuat ngir "dung" dung dé chi phuong phap cho hop chat tiép xtic véi d6i tuong.
Do d6, hop chat c6 thé dugc dung bang cach tiém, ma 13, trong tinh mach, trong co, trong
da, duéi da, trong ta trang, ngoai duong ti€u hoa, hoac trong mang bung. Ngoai ra, hgop
chét dugc mo ta trong ban md ta nay c6 thé duoc ding bang cach xong, vi du nhu, trong

miii. Ngoai ra, hop chit ¢6 thé dugc dung qua da, tai chd, théng qua vat ciy ghép, qua
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da, tai chd, va thong qua vat ciy ghép. Theo cac phuong an nhét dinh, hop chat va dugc
phim ctia chung c6 thé dugc phan phéi qua duong miéng. Hop chét ciing c6 thé duoc
phan phéi qua truc trang, qua ma, trong 4m dao, qua mit, hoic bang cach bom khi. Réi
loan va tinh trang bénh dugc didu bién bé’mg CFTR c6 thé dugc diéu tri theo cach du
phong, cép tinh, va man tinh bang cach st dung hop chét va dugc phdm cta chung, tiy
theo ban chét cua rdi loan hodc tinh trang bénh. Thong thuong, vat chu hodc doi tuong
trong mdi phuong phép 13 ngudi, mic di dong vat ¢6 via khac cling c6 thé c6 loi tir viéc

ding hop chit va duoc phdm clia chiing nhur néu trén.

Hop chét theo sang ché hitu dung 1am chat diéu bién ctia CFTR. Do d6, hop chét
va dugc phém dac biét hitu dung dé diéu tri hoac lam giam mirc d0 nghiém trong hodc su
tién trién cua bénh, rbi loan, hodc tinh trang bénh trong d6 c6 bao gém su tdng hoat tinh
hodc su bit hoat cia CFTR. Phin mé ta con bdc 10 phuong phap diéu tri xo nang, thiéu
ning tuy, hoi chimg Sjogren (SS), bénh phdi thuyén tic man tinh (COLD), hodc bénh
duong thd tic nghén man tinh (COAD) & ddi tugng, trong d6 phwrong phép nay bao gdm
budc dung cho dbi tuong nay lugng hitu hiéu dé diéu tri cua hop chét ¢ Cong thuc 1, I-
a, hodc I-b hoac phuong an dugc wu tién cia ching nhu néu trén, vé1 hodc khong voi chét
mang dugc dung. Cu thé 1a, phuong phéap nay 1a dé diéu tri hoac ngan ngura XO nang.
Theo phuong 4n cu thé hon, xo nang 1a do dét bién Lép I, II, IIL, IV, V, va/hodc VI gy

ra.

Theo phuong 4n khéc, sang ché dé xuat hop chét theo sang ché, hodc dugc phdm
chira hop chit theo sang ché dé st dung trong y hoc. Theo phwrong 4n cu thé, sang ché dé
xuit hop chit theo sang ché, hoic mudi dugc dung cia né, hoic dugc phim chira hop
chét theo sang ché, dé st dung trong y hoc. Theo phuong 4n cu thé, sang ché dé xuat hop
chit theo sang ché hodc duoc phdm chira hop chét theo sang ché, dé st dung trong viéc
diéu tri xo nang, thidu ning tuy, hoi ching Sjdgren (SS), bénh phdi thuyén tic man tinh
(COLD) hoic bénh dudng thé tic nghén man tinh (COAD). Theo phuong 4n cu thé hon,
sang ché dé xuit hop chét theo sang ché hoac duoc pham chira hop chét theo sang ché,
dé sir dung trong viéc diéu tri xo nang. Theo phuong 4n cu thé hon, xo nang giy ra boi

dot bién Lép 1, IL 111, TV, V, va/hodc VI.

Phan mé ta con boc 10 viée st dung hop chét c6 Cong thuc I, I-a, hoac I-b hodc

mudi dugc dung ctiia né dé diéu ché thude. Thudc tiy y c6 the chira mdt hodc nhiéu tac
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nhan tri liéu bd sung. Theo mét sb phuwong an, thube 13 dé sir dung trong viéc diéu tri xo
nang, thiéu ning tuy, hoi chimg Sjogren (SS), bénh phéi tic nghén man tinh (COLD)
hodc bénh dudng thd tic nghén man tinh (COAD). Theo phuong an cu thé, thube 1a dé
sir dung trong viéc diéu tri xo nang. Theo phwong 4n cu thé hon, xo nang 1a do dot bién

Lép I, I, IIL, IV, V, va/hoiic VI gay ra.

Phin mé ta con boc 10 viée sir dung hop chét c6 Cong thuec I, I-a, hodc I-b hodc
mubdi duoc dung ctia no trong san xuét thube dé didu tri xo nang, hdi chimg Sjogren, thiéu
ning tuy, bénh phdi tic nghén man tinh, va bénh duong thé tdc nghén man tinh. Thubc
thy y c6 thé chita mot hodc nhidu tac nhén tri liéu bd sung. Phin md ta con boc 16 viéc st
dung hop chét c6 Cong thirc I, hodc mudi duoc dung ctia n6 trong san xuét thube dé diéu
tri xo nang. Theo phuong 4n cu thé hon, xo nang gay ra béi dot bién Lop LIL I IV, V,
va/hoac VI.

Theo mdt phwong 4an, sang ché dé xuat duge phim chira hop chat theo sang ché,
hodc mudi dugc dung cua no6, va mot hodc nhiéu tac nhan tri liéu bd sung. Theo phuong
an khéc, sang ché d& xuét duoc pham chira hop chét theo séng ché, hodc mudi duoc dung
ctia né, va mot hodc nhiéu tac nhén tri liéu bd sung trong d6 tac nhéan tri liéu bd sung
duoc chon tir nhém bao gdm chit didu bién CFTR va chét khuéch dai CFTR. Theo
phuong an khéac, sang ché @& xuit dugc phim chira hop chét theo séng ché, hodc mudi
dugc dung cida n6d, va mot hodc nhiéu tic nhan tri liéu bd sung trong do6 tac nhan tri li€u

b sung 1a chét diéu bién CFTR.

Theo mdt phuong 4n, sang ché dé xuét duoc phim chira hop chit theo sang ché,
hoac mudi dugc dung cia nd, va mot hodc nhiéu tac nhan tri liéu b sung. Theo mat
phuong 4n, sang ché dé xuét duge phdm chira hop chét theo sang ché, hodc mudi duoc
dung clia n6, va mot hodc nhiéu chat didu chinh. Theo mot phuong 4n, séng ché d& xuit
dwgc phdm chira hop chit theo sang ché, va tac nhén tri liéu khic. Theo phuong 4n cu
thé, tac nhan tri liéu khéc 13 tic nhan diéu tri xo nang. Phin mé ta con boc 16 phuong
phap diéu tri xo nang & ddi twong bao gdbm budce ding lwgng hiru higu dé diéu tri cuia hop
chét theo sang ché, hoic mubi duoc dung ciia né. Phan mé ta con boc 16 phuong phap
diéu tri xo nang & d6i trong bao gdbm budc dung hop chét theo sang ché, hodc mudi dugc
dung ctia n6, va mot hoac nhiéu tic nhén trj liéu bd sung. Phan mo ta con boc 10 phuong

phap diéu tri xo nang & ddi tugng bao gébm budce ding hop chit theo sang ché, hodc mudi
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duoc dung ctia n6, va mot hodc nhiéu tac nhan tri liéu bd sung trong d6 tac nhan tri li€u
bd sung dugc chon tir nhém bao gé)m chit diéu bién CFTR va chat khuéch dai CFTR.
Phén md ta con boc 16 phuong phap diéu tri xo nang & d6i tuong bao gdm buée dung hop
chét theo sang ché, hodc mubi duge dung cta n6, va mot hoac nhiéu tac nhan tri liéu bd
sung trong do tac nhan tri lidu bod sung la chét diéu bién CFTR. Phin mo ta con boc 10
phwong phap diéu tri xo nang ¢ ddi twong bao gdm budc diung hop chat theo sang ché,
hodc mubi dugc dung cua nd, va tac nhan tri liéu khac. Theo phuong 4n cu thé, tac nhan
tri liéu khac 1 tac nhan diéu tri xo nang. Theo phuong 4n cu thé, (cac) tac nhan tri liéu
bd sung dugc chon tir nhém bao gém chét diéu bién CFTR va chit khuéch dai CFTR.
Theo phuong 4n cu thé, (cac) tac nhan tri liéu bd sung 1a mot hodc nhiéu chét diéu chinh.
Theo phuong an khac, (cac) tac nhan tri liéu khac 14 chét diéu bién CFTR. Theo phuong
an cu thé hon, xo nang la do 4ot bién Lép L IL IIL, TV, V va/hodc VI gay ra.

Hop chét nay hoac mudi duge dung cta n6 co thé duoc dung duédi dang hoat chét
duy nhét hoac n6 c¢6 thé duge dung cing véi tac nhén tri liéu khac, bao gdm hop chét
khac hodic mubi duoc dung ctiia n6 ma ching t6 hoat tinh tri liéu giéng hodc tuong tu va
duogc xac dinh 13 an toan va hiru hiéu déi véi viéc dung két hop nay. Cac hop chit nay ¢6
thé duoc dung cung nhau cho ddi twong. Thuét ngit "duoc ding cing nhau" ¢6 nghia 1a
viéc dung hai hodc nhiéu tic nhan tri liéu khac nhau cho dbi tuong trong dugce phém don
1¢ hodc trong cac duoc phim riéng r&. Do d6 viéc ding cing nhau bao gém viée dung
cung luc cua dugc phém don 1& chira hai hodc nhiéu tic nhan trj liéu hodc viéc dung hai
hodc nhiéu dugc pham khac nhau cho ciing mét d6i twong vao cing thoi diém hoic cac

thoi diém khac nhau.

Hop chét theo sang ché hodc mubi duoc dung ctia n6 c6 thé dugc dung cung nhau
v6i lwong hiru hiéu dé diéu tri cia mot hodc nhiéu tac nhan tri liéu bd sung dé diéu tri
bénh qua trung gian CFTR, trong d6 cac vi du vé tac nhén tri liéu bao gdm, nhung khong
gidi han & chét khéang sinh (vi du nhu, aminoglycosit, colistin, aztreonam, xiprofloxaxin,
va azithromyxin), chét 1am long dom (vi du nhw, nuéc mubi vu truong, axetylxystein,
dornase alfa, va denufosol), chit bé sung enzym tuy (vi du nhu, pancreatin, va
pancrelipaza), chét rc ché chat phong bé kénh natri biéu mo (epithelial sodium channel
blocker - ENaC), chit diéu bién CFTR (vi du nhu, chét ting cudng hiéu luc CETR, chat
diéu chinh CFTR), va chat khuéch dai CFTR. Theo mét phuong an, bénh qua trung gian
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CFTR 1a x0 nang, bénh phdi tic nghén man tinh (COPD), bénh khé mat, thiéu nang tuy,
hodc hoi ching Sjogren. Theo mot phuong an, bénh qua trung gian CFTR 1a xo nang.

Theo mét phuong an, hop chat theo sang ché hoic mudi duge dung clia né c6 thé
dwoc ding cing v6i mot hoidc hai chét didu bién CFTR va mot chat khuéch dai CFTR.
Theo mot phuong an, hop chét theo sang ché hodc mudi duge dung ctia né c6 thé duge
dung cung véi mot chét tang cuong hiéu luc, mot hodc nhiéu chét diéu chinh, va mét chat
khuéch dai CFTR. Theo mdt phwong an, hop chét theo sang ché hodc mudi duoc dung
ctia n6 ¢6 thé duoc ding ciing v6i mot hodc nhidu chat didu bién CFTR. Theo mot phurong
an, hop chét theo sang ché hodc mubi duge dung ctia né co thé duoc dung ciing v6i mot
chit didu bién CFTR. Theo mot phuong 4n, hop chét theo sang ché hozc mubi duge dung
clia n6 c6 thé duoc ding cing vdi hai chat diéu bién CFTR. Theo mdt phwong 4n, hop
chét theo sang ché hodc mudi duge dung cia n6 c6 thé duge diing ciing vé6i ba chét diéu
bién CFTR. Theo mdt phuong 4n, hop chit theo sang ché hoic mudi duoc dung cia né
¢6 thé duogc diung cung véi mot chét taing cuong hi€u luc va mot hodc nhiéu chét diéu
chinh. Theo mot phwong 4n, hop chit theo sang ché hodc mudi duge dung ciia n6 cé thé
dwoc dung cing v6i mot chit ting cuong hiéu luwc va hai chét diéu chinh. Theo mot
phwong 4n, hop chit theo sang ché hodc mubi dugc dung ciia n6 c6 thé duoc dung cling
v6i mot chét ting cuong hiéu lyc. Theo mdt phuong 4n, hop chét theo sang ché hoic
mudi duoe dung ciia n6 ¢6 thé duoc ding cling v6i mot hodc nhiéu chit diéu chinh. Theo
mot phuong 4n, hop chat theo sang ché hodc mudi duge dung clia n6 c6 thé duoc ding
cling voi mot chét diéu chinh. Theo mot phwong an, hop chét theo sang ché hoic mubi
duoc dung cia né6 c6 thé dugc ding cing voi hai chat diéu chinh. Theo mdt phwong 4n,
hop chét theo sang ché hodc mudi dugc dung ctia né c6 thé dugc dung cung v6i mot hodc
nhiéu chét diéu chinh, va mot chét khuéch dai. Theo mot phuong 4n, hop chét theo sang
ché hodc mubi duoc dung cia né c6 thé duge dong st dung véi mot chét diéu chinh va
mot chéit khuéch dai. Theo mot phuong an, hop chét theo sang ché hoac mubi duogc dung
ctia n6 ¢6 thé duge dong sir dung v6i hai chat didu chinh va mot chét khuéch dai. Theo
mdt phuong an, hop chat theo sang ché hoic mudi duge dung cia n6 c¢6 thé dugc ding
cung v&i mot chét diéu chinh. Theo mot phwong 4n, hop chit theo sang ché hoic mubi

dugc dung cua n6 c6 thé dugc dung cung véi hai chat diéu chinh.
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Vi du v& chét ting cudomg hiéu lwc CFTR bao gbém, nhung khong gi6i han &,
Ivacaftor (VX-770), CTP-656, NVS-QBW251, FD1860293, PTI-808, N-(3-carbamoyl-
5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-1 H-pyrazol-5-carboxamit
va  3-amino-N-[(25)-2-hydroxypropyl]-5-{[4-(triflometoxy)phenyl]sulfonyl} pyridin-2-
carboxamit. Vi du vé chét ting cuong hiéu luc ciing durge boc 19 trong cac tai liéu cong
bd:  WO02005120497, WO02008147952, W02009076593, W02010048573,
W02006002421, W0O2008147952, W02011072241, WO2011113894, WO2013038373,
W02013038378, W0O2013038381, W02013038386, va W0O2013038390; va cac Don
My 14/271,080, 14/451,619 va 15/164,317.

Theo mot phuong an, chét tang cuong hiéu luc co thé dugc chon tir nhém bao gém

Ivacaftor (VX-770, N-(2,4-di-tert-butyl-5-hydroxyphenyl)-4-oxo-1,4-

dihydroquinolin-3-carboxamit);
CTP-656;
NVS-QBW251;
FD1860293;
PTI-808;

2-(2-flobenzamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-3-

carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-

1 H-pyrazol-5-carboxamit;

2-(2-hydroxybenzamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-

¢]pyran-3-carboxamit;

2-(1-hydroxyxyclopropancarboxamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 H-

thieno[2,3-c|pyran-3-carboxamit;

5,5,7,7-tetrametyl-2-(2-(triflometyl)benzamido)-5,7-dihydro-4H-thieno[2,3-

¢]pyran-3-carboxamit;

2-(2-hydroxy-2-metylpropanamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 /-

thieno[2,3-c|pyran-3-carboxamit;
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2-(1-(hydroxymetyl)xyclopropancarboxamido)-5,5,7,7-tetrametyl-5,7-
dihydro-4H-thieno|[2,3-c]pyran-3-carboxamit;

2-(3-hydroxy-2,2-dimetylpropanamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 H-
thieno[2,3-c|pyran-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
5-metyl- 1 H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
5-xyclopropyl-1H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
5-isopropyl-1H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
5-(triflometyl)-1H-pyrazol-3-carboxamit;

5-tert-butyl-N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-
c]pyran-2-yl)-1H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
5-etyl-1H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
3-etyl-4-metyl-1H-pyrazol-5-carboxamit;

2-(2-hydroxypropanamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-
c]pyran-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
4-clo-1H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
1,4,6,7-tetrahydropyrano[4,3-c]pyrazol-3-carboxamit;

4-bromo-N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-
c]pyran-2-yl)-1H-pyrazol-3-carboxamit;

N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4 H-thieno[2,3-c]pyran-2-yl)-
4-clo-5-metyl-1H-pyrazol-3-carboxamit;
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N-(3-carbamoyl-5,5,7,7-tetrametyl-5,7-dihydro-4H-thieno[2,3-c]pyran-2-yl)-
4-metyl-1H-pyrazol-3-carboxamit;
2-(2-hydroxy-3,3-dimetylbutanamido)-5,5,7,7-tetrametyl-5,7-dihydro-4 H-
thieno[2,3-c|pyran-3-carboxamit;
2-[(2-hydroxy-4-metyl-pentanoyl)amino]-5,5,7,7-tetrametyl-4 H-thieno[2,3-
c¢]pyran-3-carboxamit;
axit  5-(2-metoxy-etoxy)-1H-pyrazol-3-carboxylic  (3-carbamoyl-5,5,7,7-
tetrametyl-4,7-dihydro-5H-thieno[2,3-c]pyran-2-yl)-amit;
N-(3-carbamoyl-5,5,7,7-tetrametyl-4 H-thieno[2,3-c|pyran-2-yl)-4-(3-
metoxypropyl)-1H-pyrazol-3-carboxamit;
N-(3-carbamoyl-5,5,7,7-tetrametyl-4 H-thieno[2,3-c|pyran-2-yl)-4-(2-
etoxyetyl)-1H-pyrazol-3-carboxamit;
2-[[(25)-2-hydroxy-3,3-dimetyl-butanoyl]amino]-5,5,7,7-tetrametyl-4 H-
thieno[2,3-c]pyran-3-carboxamit;
2-[[(2R)-2-hydroxy-3,3-dimetyl-butanoyl]amino]-5,5,7,7-tetrametyl-4 H-
thieno[2,3-c]pyran-3-carboxamit;
2-[(2-hydroxy-2,3,3-trimetyl-butanoyl)amino]-5,5,7,7-tetrametyl-4 H-
thieno[2,3-c]pyran-3-carboxamit;
[5-[(3-carbamoyl-5,5,7,7-tetrametyl-4 H-thieno[2,3-c]pyran-2-
yl)carbamoyl]pyrazol-1-ylJmetyl dihydro phosphat;
[3-[(3-carbamoyl-5,5,7,7-tetrametyl-4 H-thieno[2,3-c]pyran-2-
yl)carbamoyl]pyrazol-1-ylJmetyl dihydro phosphat;
N-(3-carbamoyl-5,5,7,7-tetrametyl-4 H-thieno[2,3-c]pyran-2-yl)-4-(1,4-
dioxan-2-yl)-1H-pyrazol-3-carboxamit;
5,5,7,7-tetrametyl-2-[[(2S)-3,3,3-triflo-2-hydroxy-2-metyl-propanoyl Jamino]-
4H-thieno[2,3-c]pyran-3-carboxamit;

2-[[(2S)-2-hydroxypropanoyl]amino]-5,5,7,7-tetrametyl-4 H-thieno[2,3-

c]pyran-3-carboxamit;
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3-amino-N-(2-hydroxy-2-metylpropyl)-5-{[4-
(triflometoxy)phenyl]sulfonyl}pyridin-2-carboxamit;

3-amino-N-[(4-hydroxy-1-metylpiperidin-4-yl)metyl]-5-{[4-
(triflometoxy)phenyl]sulfonyl}pyridin-2-carboxamit;

3-amino-N-(3-hydroxy-2,2-dimetylpropyl)-5-{[4-
(triflometoxy)phenyl]sulfonyl}pyridin-2-carboxamit;

3-amino-5-[(4-flophenyl)sulfonyl]-N-[(1-hydroxyxyclopropyl)metyl]pyridin-
2-carboxamit;

3-amino-5-[(4-flophenyl)sulfonyl]-N-[(2R)-3,3,3-triflo-2-
hydroxypropyl]pyridin-2-carboxamit;

3-amino-5-[(3-flophenyl)sulfonyl]-N-(2-hydroxy-2-metylpropyl)pyridin-2-
carboxamit;

3-amino-N-[2-(xyclopropylamino)-2-oxoetyl]-5-{[4-
(triflometoxy)phenyl]sulfonyl } pyridin-2-carboxamit;

(3-amino-5-{[4-(triflometoxy)phenyl]sulfonyl}pyridin-2-yl)(azetidin-1-
yl)metanon;

(3-amino-5-{[4-(triflometoxy)phenyl]sulfonyl}pyridin-2-yl)[3-
(hydroxymetyl)azetidin-1-ylJmetanon;

(3-amino-5-{[4-(triflometoxy)phenyl]sulfonyl} pyridin-2-yl)(3-floazetidin-1-
yl)metanon;

3-amino-N-[(2R)-2-hydroxy-3-metoxypropyl]-5-{[4-
(triflometyl)phenyl]sulfonyl} pyridin-2-carboxamit;

(3-amino-5-{[2-flo-4-(triflometoxy)phenyl]sulfonyl } pyridin-2-yl)(3-
hydroxyazetidin-1-yl)metanon;

(3-amino-5-{[2-(triflometoxy)phenyl]sulfonyl} pyridin-2-y1)(3,3-
difloazetidin-1-yl)metanon;

rac-3-amino-N-[(3R,4S)-4-hydroxytetrahydro-2 H-pyran-3-yl]-5-{[2-
(triflometoxy)phenyl]sulfonyl}pyridin-2-carboxamit;
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3-amino-5-[(4,4-diflopiperidin-1-yl)sulfonyl]-N-(3,3,3-triflo-2-
hydroxypropyl)pyridin-2-carboxamit;
(3-amino-5-{[2-(triflometoxy)phenyl]sulfonyl} pyridin-2-yl)[3-hydroxy-3-
(triflometyl)azetidin-1-yl|metanon;
3-amino-N-(2-hydroxy-4-metylpentyl)-5-{[4-
(triflometoxy)phenyl]sulfonyl} pyridin-2-carboxamit;
(3-amino-5-{[4-(triflometyl)phenyl]sulfonyl} pyridin-2-yl)(3-hydroxy-3-
metylazetidin-1-yl)metanon;
3-amino-N-(3,3,3-triflo-2-hydroxypropyl)-5-{[4-(triflometyl)piperidin-1-
yl]sulfonyl } pyridin-2-carboxamit;
3-amino-N-[2-hydroxy-1-(4-metoxyphenyl)etyl]-5-{[4-
(triflometoxy)phenyl]sulfonyl}pyridin-2-carboxamit;
3-amino-5-[(3,3-difloazetidin-1-yl)sulfonyl]-N-(3,3,3-triflo-2-
hydroxypropyl)pyridin-2-carboxamit;
3-amino-5-{[2-flo-4-(triflometyl)phenyl]|sulfonyl}-N-[(25)-2-
hydroxypropyl]pyridin-2-carboxamit;
3-amino-5-{[2-flo-4-(triflometyl)phenyl]sulfonyl}-N-[(2R)-2-hydroxy-3-
metoxypropyl]pyridin-2-carboxamit;
3-amino-N-[2-0x0-2-(propan-2-ylamino)etyl]-5-{[4-
(triflometyl)phenyl]sulfonyl} pyridin-2-carboxamit;
(3-amino-5-{[4-(triflometyl)phenyl]sulfonyl} pyridin-2-yl)[3-hydroxy-3-
(triflometyl)azetidin-1-yl|metanon;
3-amino-5-{[2-flo-4-(triflometyl)phenyl]sulfonyl}-N-[(3R)-tetrahydrofuran-
3-ylmetyl]|pyridin-2-carboxamit;
(3-amino-5-{[2-flo-4-(triflometyl)phenyl]sulfonyl} pyridin-2-yl)[3-hydroxy-
3-(triflometyl)azetidin- 1-yl]metanon;

3-amino-5-{[2-flo-4-(triflometyl)phenyl]sulfonyl } -N-[(3S)-tetrahydrofuran-
3-ylmetyl|pyridin-2-carboxamit;
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3-amino-5-{[2-flo-4-(triflometoxy)phenyl]sulfonyl}-N-[(35)-tetrahydrofuran-
3-ylmetyl|pyridin-2-carboxamit;

3-amino-N-[2-hydroxy-3-(2,2,2-trifloetoxy)propyl]-5-{[4-
(triflometyl)phenyl]sulfonyl} pyridin-2-carboxamit;

3-amino-N-(3-tert-butoxy-2-hydroxypropyl)-5-{[2-flo-4-
(triflometyl)phenyl]sulfonyl} pyridin-2-carboxamit;

[3-amino-5-(phenylsulfonyl)pyridin-2-yl][3-hydroxy-3-(triflometyl)azetidin-
1-yl]metanon;

{3-amino-5-[(3-flophenyl)sulfonyl]pyridin-2-yl}[3-hydroxy-3-
(triflometyl)azetidin-1-yl]metanon; va

3-amino-N-[(25)-2-hydroxypropyl]-5-{[4-
(triflometoxy)phenyl]sulfonyl} pyridin-2-carboxamit.

Vi du khong 1am giéi han sang ché vé chét didu chinh bao gdm Lumacaftor (VX-
809), 1-(2,2-diflo-1,3-benzodioxol-5-y1)-N-{1-[(2R)-2,3-dihydroxypropyl]-6-flo-2-(1-
hydroxy-2-metylpropan-2-yl)-1H-indol-5-yl} xyclopropancarboxamit (VX-661), VX-
983, GLPG2222, GLPG2665, GLPG2737, GLPG2851, GLPG3221, PTI-801, VX-152,
VX-440, VX-659, VX-445, FDL169, FDL304, FD2052160, va FD2035659. Vi du vé
chat diéu chinh ciing duoc boc 10 trong cac Pon My 14/925649, 14/926727, 15/205512,
15/496094, 15/287922 va 15/287911.

Theo mot phuong an, (céc) chét diéu chinh c6 thé dugc chon tir nhém bao gom
Lumacaftor (VX-809);

1-(2,2-diflo-1,3-benzodioxol-5-y1)-N-{ 1-[(2R)-2,3-dihydroxypropyl]-6-floro-
2-(1-hydroxy-2-metylpropan-2-yl)-1H-indol-5-yl } xyclopropancarboxamit (VX-661);

VX-983;

GLPG2665;
GLPG2737,
GLPG3221;

PTI-801;
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VX-152;

VX-440;

VX-659;

VX-445

FDL169

FDL304;

FD2052160;

FD2035659;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-7-metoxy-3,4-dihydro-2H-chromen-2-yl|benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-3,4-dihydro-2 H-chromen-2-yl]benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yD)xyclopropyl]carbonyl }amino)-6-metyl-3,4-dihydro-2H-chromen-2-yl]benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-7-metyl-3,4-dihydro-2H-chromen-2-yl]benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-6-metoxy-3,4-dihydro-2H-chromen-2-yl]benzoic;

axit 3-[(2R,4R)-4- ({[1 (2,2-diflo-1,3-benzodioxol-5-

1‘0"‘"1]0"‘1‘ ony 1} ’7 (ﬁ1ﬂnmp‘rnvv\ 3,4- ﬁﬂ’l rdro-2 H-chromen-2-

SLLIVIIIV LU LS 3 8 ixx

yl]xyclohexancarboxylic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-7-(diflometoxy)-3,4-dihydro-2H-chromen-2-
yl]benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-7-metoxy-3,4-dihydro-2 H-chromen-2-

yl]xyclohexancarboxylic;
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axit 3-[(2R,4R)-4-({]1-(2,2-diflo-1,3-benzodioxol-5-
yDxyclopropyl]carbonyl}amino)-7-flo-3,4-dihydro-2 H-chromen-2-yl]benzoic;

axit 3-({3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yhxyclopropyl]carbonyl }amino)-7-metyl-3,4-dihydro-2 H-chromen-2-
yl]benzoyl }amino)-1-metylxyclopentancarboxylic;

3-[(2R.4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-7-metyl-3,4-dihydro-2 H-chromen-2-yl]-N-[(2R)-2,3-
dihydroxypropyl|benzamit;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-7-(2-metoxyetoxy)-3,4-dihydro-2 H-chromen-2-
yl]benzoic;

axit 3-[(2R,4R)-7-(benzyloxy)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-3,4-dihydro-2 H-chromen-2-yl|benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yh)xyclopropyl]carbonyl}amino)-7-(2-floroetoxy)-3,4-dihydro-2 H-chromen-2-
yl]benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-7-(triflorometyl)-3,4-dihydro-2 H-chromen-2-
yl]benzoic;

axit 3-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yh)xyclopropyl]carbonyl}amino)-7-(triflometyl)-3,4-dihydro-2 H-chromen-2-
yl]xyclohexancarboxylic;

axit 4-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-7-metoxy-3,4-dihydro-2 H-chromen-2-yl]benzoic;

axit 3-[(2R.,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-8-flo-3,4-dihydro-2H-chromen-2-yl|benzoic;

axit 4-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl}amino)-3,4-dihydro-2 H-chromen-2-yl]benzoic;
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axit 4-[(2R,4R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-

yl)xyclopropyl]carbonyl }amino)-7-(diflometoxy)-3,4-dihydro-2 H-chromen-2-
yl]benzoic;

axit rac-3-[(2R,45)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl } amino)tetrahydro-2 H-pyran-2-yl]benzoic;

axit rac-4-[(2R,4S5)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)tetrahydro-2 H-pyran-2-yl]benzoic;

axit 3-[(2S,4R)-4-({[ 1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)tetrahydro-2 H-pyran-2-yl]benzoic;

axit 3-[(2R,45)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl } amino)tetrahydro-2 H-pyran-2-yl]benzoic;

axit rac-3-[(2R,48S,6S5)-4-({] 1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-6-phenyltetrahydro-2 H-pyran-2-yl]benzoic;

axit 3-[(2S,4R,6R)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-6-phenyltetrahydro-2 H-pyran-2-yl]benzoic;

axit 3-[(2R,45,65)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)-6-phenyltetrahydro-2 H-pyran-2-yl]benzoic;

axit 4-[(2R,45)-4-({[1-(2,2-diflo-1,3-benzodioxol-5-
yl)xyclopropyl]carbonyl }amino)tetrahydro-2 H-pyran-2-yl]benzoic;

4-[6-(4-xyanopiperidin-1-yl)pyridin-3-yl]-3-xyclobutyl-N-(metansulfonyl)-1-
phenyl-1H-pyrazolo[3,4-b]pyridin-6-carboxamit;

3-xyclobutyl-N-(metansulfonyl)-4-[4-(metoxymetyl)piperidin-1-yl]-1-phenyl-
1H-pyrazolo|3,4-b]pyridin-6-carboxamit;

4-[6-(4-xyanopiperidin-1-yl)pyridin-3-yl]-3-xyclobutyl-N-(metansulfonyl)-1-
[2-(morpholin-4-yl)pyridin-4-yl]-1 H-pyrazolo[3,4-b]pyridin-6-carboxamid;

N-(metansulfonyl)-4-[4-(metoxymetyl)piperidin-1-yl]-1-[2-(morpholin-4-
yl)pyridin-4-yl1]-3-(propan-2-yl)-1 H-pyrazolo[ 3,4-b]pyridin-6-carboxamit;
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3-xyclobutyl-4-[4-(metoxymetyl)piperidin-1-yl]-N-[2-(morpholin-4-
yl)etansulfonyl]-1-phenyl-1H-pyrazolo[3,4-b]pyridin-6-carboxamit;
3-xyclobutyl-N-[2-(dimetylamino)etansulfonyl]-4-[4-(metoxymetyl)piperidin-
1-y1]-1-phenyl-1H-pyrazolo|3,4-b|pyridin-6-carboxamit;
1-(4-flophenyl)-N-(metansulfonyl)-4-(1'-metyl[4,4'-bipiperidin]-1-yl)-3-
(propan-2-yl)-1H-pyrazolo[3,4-b]pyridin-6-carboxamit;
3-xyclobutyl-N-(metansulfonyl)-4-{4-[2-(morpholin-4-yl)etyl]piperidin-1-yl}-
1-phenyl-1H-pyrazolo|3,4-b]pyridin-6-carboxamit;
3-xyclobutyl-4-[4-(metoxymetyl)piperidin-1-y1]-N-(oxolane-3-sulfonyl)-1-
phenyl-1H-pyrazolo|[3,4-b]pyridin-6-carboxamit;
3-xyclobutyl-N-(dimetylsulfamoyl)-1-(4-flophenyl)-4-(4-metoxy[1,4'-
bipiperidin]-1'-y1)-1H-pyrazolo[3.4-b|pyridin-6-carboxamit;
3-xyclobutyl-N-(morpholin-4-sulfonyl)-4-[4-(morpholin-4-yl)piperidin-1-yl]-1-
phenyl-1H-pyrazolo|[3,4-b]pyridin-6-carboxamit;
3-xyclobutyl-N-(morpholin-4-sulfonyl)- 1 -phenyl-4- {4-[(pyrolidin-1-
yDmetyl]piperidin-1-yl}-1H-pyrazolo[3,4-b]pyridin-6-carboxamit;
3-xyclobutyl-N-(metansulfonyl)-4-[4-(morpholin-4-yl)piperidin-1-yl]-1-phenyl-
1 H-pyrazolo|3,4-b]pyridin-6-carboxamit;
axit 3-xyclobutyl-4-[4-(morpholin-4-yl)piperidin-1-yl]-1-phenyl-1/-
pyrazolo[3.,4-b]pyridin-6-carboxylic;
axit 3-xyclobutyl-1-phenyl-4-{4-[(pyrolidin-1-yl)metyl]piperidin-1-yl}-1H-
pyrazolo[3,4-b]pyridin-6-carboxylic;
axit 5-[(2R,4R)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2H-furo[2,3-
f1[1,3]benzodioxol-7-carbonyl]amino } -7-metoxy-3,4-dihydro-2H-1-benzopyran-2-
yl]pyrazin-2-carboxylic;
axit 6-[(2R,4R)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-furo[2,3-
f][1,3]benzodioxol-7-carbonyl]amino }-7-(triflometoxy)-3,4-dihydro-2H-1-benzopyran-
2-yl]pyridin-3-carboxylic;
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axit trans-4-[(25,45)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-furo[2,3-
A[1,3]benzodioxol-7-carbonyl]amino}-7-(triflometoxy)-3,4-dihydro-2H-1-benzopyran-
2-yl]xyclohexan-1-carboxylic;
axit 6-[(2R,4R)-7-(diflometoxy)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-
furo[2,3-/][ 1,3]benzodioxol-7-carbonyl]amino } -3,4-dihydro-2H-1-benzopyran-2-
yl]pyridin-3-carboxylic;
axit trans-4-[(25,45)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-furo[2,3-
f][1,3]benzodioxol-7-carbonyl]amino}-7-metoxy-3,4-dihydro-2 H-1-benzopyran-2-
yl]xyclohexan-1-carboxylic;
etyl trans-4-[(2S,4S)-7-(diflometoxy)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-
2H-furo[2,3-f][1,3]benzodioxol-7-carbonyl]amino}-3,4-dihydro-2H-1-benzopyran-2-
yl]xyclohexan-1-carboxylat;
axit cis-4-[(2R,4R)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-furo[2,3-
f1[1,3]benzodioxol-7-carbonyl]Jamino }-7-(triflometoxy)-3,4-dihydro-2H-1-benzopyran-
2-yl]xyclohexan-1-carboxylic;
axit trans-4-[(28,48)-7-(diflometoxy)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-
2H-furo[2,3-f][ 1,3 ]benzodioxol-7-carbonyl|amino }-3,4-dihydro-2H-1-benzopyran-2-
yl]xyclohexan-1-carboxylic;
axit 1-[(2R,4R)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2H-furo[2,3-
f1[1,3]benzodioxol-7-carbonyl]amino }-7-(triflometoxy)-3,4-dihydro-2H-1-benzopyran-
2-yl]xyclopropan-1-carboxylic;
axit trans-4-[(2R,4R)-4-{[(5S)-2,2-diflo-5-metyl-6,7-dihydro-2H,5H-
indeno[5,6-d][1,3]dioxol-5-carbonyl]amino }-7-(triflometoxy)-3,4-dihydro-2H-1-
benzopyran-2-yl]xyclohexan-1-carboxylic;
axit trans-4-[(2R,4R)-4-{[(5S)-2,2-diflo-5-metyl-6,7-dihydro-2H,5 H-
indeno[5,6-d][1,3]dioxol-5-carbonyl]amino}-7-metoxy-3,4-dihydro-2H-1-benzopyran-

2-yl]xyclohexan-1-carboxylic;
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axit trans-4-[(2R,4R)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-furo[2,3-
f1[1,3]benzodioxol-7-carbonyl]amino }-7-metoxy-3,4-dihydro-2 H-1-benzopyran-2-
yl]xyclohexan-1-carboxylic;
axit trans-4-[(2R,4R)-7-(diflometoxy)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-
2H-furo[2,3-f][1,3]benzodioxol-7-carbonyl]amino}-3,4-dihydro-2H-1-benzopyran-2-
yl]xyclohexan-1-carboxylic;
axit trans-4-[(2R,4R)-4-{[(7R)-2,2-diflo-7-metyl-6,7-dihydro-2 H-furo[2,3-
f[1,3]benzodioxol-7-carbonyl]amino }-7-(triflometoxy)-3,4-dihydro-2H-1-benzopyran-
2-yl]xyclohexan-1-carboxylic;
axit 4-{(2R,4R)-4-[2-(2,2-diflo-2H-1,3-benzodioxol-5-yl)-2-metylpropanamido]-
7-metoxy-3,4-dihydro-2 H-1-benzopyran-2-yl }benzoic;
axit 4-[(2R,4R)-4-{| 1-(3,4-diclophenyl)xyclopropan-1-carbonyl]amino}-7-
metoxy-3,4-dihydro-2 H-1-benzopyran-2-yl]benzoic;
axit 4-[(2R,4R)-4-{[ 1-(4-bromophenyl)xyclopropan-1-carbonyl]amino}-7-
metoxy-3,4-dihydro-2 H-1-benzopyran-2-yl]benzoic;
axit 4-[(2R,4R)-7-metoxy-4-({1-[4-(triflometyl)phenyl]xyclopropan-1-
carbonyl }amino)-3,4-dihydro-2H-1-benzopyran-2-yl|benzoic;
axit 4-[(2R,4R)-7-metoxy-4-{[1-(4-metylphenyl)xyclopropan-1-
carbonyl]amino}-3,4-dihydro-2H-1-benzopyran-2-yl]benzoic;
axit 4-{(2R,4R)-4-[(1,5-dimetyl-2,3-dihydro-1H-inden-1-carbonyl)amino]-7-
metoxy-3,4-dihydro-2 H-1-benzopyran-2-yl } benzoic;
axit 3-[(2R,4R)-4-{[(1S)-1,5-dimetyl-2,3-dihydro-1H-inden-1-carbonyl]amino}-
7-metoxy-3,4-dihydro-2H-1-benzopyran-2-yl]benzoic;
axit 4-[(2R,4R)-4-{[(1S5)-1,5-dimetyl-2,3-dihydro-1H-inden-1-carbonyl]amino} -
7-metoxy-3,4-dihydro-2 H-1-benzopyran-2-yl]benzoic;
axit trans-4-[(2R,4R)-4-{| 1-(2,2-diflo-2H-1,3-benzodioxol-5-yl)xyclopropan-1-
carbonyl]amino }-7-metoxy-3,4-dihydro-2 H-1-benzopyran-2-yl]xyclohexan-1-

carboxylic;
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axit trans-4-[(2R,4R)-4-{[1-(2,2-diflo-2H-1,3-benzodioxol-5-yl)xyclopropan-1-
carbonylJamino }-7-(triflometoxy)-3,4-dihydro-2 H-1-benzopyran-2-yl]xyclohexan-1-

carboxylic; va

axit 4-[(2R,4R)-4-{[1-(2,2-diflo-2H-1,3-benzodioxol-5-yl)xyclopropan-1-
carbonyl]amino }-7-(diflometoxy)-3,4-dihydro-2H-1-benzopyran-2-yl]xyclohexan-1-

carboxylic.

Theo mot phwong an, tac nhan tri liéu bb sung 1a chat khuéch dai CFTR. Chét
khuéch dai CFTR tiang cudng hiéu qua cua chét didu bién CFTR da biét, ching han nhu
chit tang cuong hiéu luc va chat diéu chinh. Vi du v& chét khuéch dai CFTR bao gdm
PTI130 va PTI-428. Vi du vé chit khuéch dai ciing dugc boc 16 trong cac Cong BS Sang
Ché Qubc Té S6: W02015138909 va W0O2015138934.

Theo mdt phuong 4n, tic nhan tri liéu bd sung 1a chit 1am 6n dinh CFTR. Chét
lam 6n dinh CFTR tang cudng do én dinh ciia CFTR da dugc diéu chinh ma da dugce xir
Iy bing cht didu chinh, chit didu chinh/ chit tang cudng hidu huc hodc (cac) dang két
hop chét didu bién CFTR khac. Vi du vé chit 1am 6n dinh CFTR 14 cavosonstat (N91115).
Vi du vé& chét 1am 6n dinh ciing dugc boc 16 trong Cong B& Sang Ché Québc Té Sb:
WO02012048181.

Theo mdt phuong an, tc nhén tri lidu bd sung 13 chit ma 1am gidm hoat tinh cta
chét phong bé kénh natri biéu moé (ENaC) truc tiép bang cach phong bé kénh hozc gién
tiép bang cach diéu bién proteaza ma din dén su tang 1én ctia hoat tinh ENaC (vi du, serin
proteaza, proteaza hoat hoa kénh). Vi du v& céc chit bao gdm camostat (chat trc ché
proteaza giéng trypsin), QAU145, 552-02, GS-9411, INO-4995, Aerolytic, amiloride, va
VX-371. Céc chit khdc ma lam giam hoat tinh cua chit phong bé kénh natri biéu md
(ENaC) cé6 thé dugc tim théy, vi du nhu, trong Cong B Sang Ché Quéc Té Sb:
W02009074575 va WO2013043720; va Bang Sang Ché My S6 US8999976.

Theo mét phuong an, chét trc ché ENaC 1a VX-371.
Theo mot phwong 4n, chét trc ché ENaC 1a SPX-101 (S18).

Sang ché con dé cap dén bo kit ma chira mot hoac nhiéu hop chat va/hodc muoi

theo sang ché, va, tuy y, mot hoac nhiéu tac nhan tri liéu bd sung.
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Sang ché con d& cap dén phuong phap st dung hop chét, mudi, dugc phim,
va/hodc bo kit theo sang ché, vi du nhu, dé diéu bién protein Diéu Hoa Do Dan Xuyén
Mang Trong Bénh Xo Nang (CFTR), va diéu ri bénh c6 thé diéu tri dugc bang cach didu
bién protein Piéu Hoa P Din Xuyén Mang Trong Bénh Xo Nang (CFTR) (bao gbm xo
nang, hoi ching Sjogren, thiéu nang tuy, bénh phdi thuyén tic man tinh, va bénh dudng
thd tic nghén man tinh).

Phuong Phap Téng Hop Chung

Hop chét theo sang ché c¢6 thé dugc hiéu tot hon khi lién hé dén cac so d6 va
phwong phap téng hop sau ddy ma minh hoa cho phuong thirc ma c6 thé diéu ché hop
chét.

Hop chét theo sang ché c¢6 thé duoc diéu ché bang nhiéu quy trinh tong hgp. Cac
quy trinh dai dién dwoc thé hién trong, nhung khong gi6i han &, cac So dd 1-3. Trong cac
So dd 1-3, cac bién X!, X2, R, va R® nhu duge mé ta trong phan Ban chit k¥ thuat cia
sang ché, hodc ching thé hién gdc ma c6 thé dugc bién dbi thanh mat trong cac nhém

nay bang cach st dung su bién doi hoa hoc da biet doi véi ngudi c6 hiéu biét trung binh

trong linh vuc.
So dd 1
X
(1-3)
R3" "OC4-Cjalkyl
l N,H,4-H,0
@]
X2 00 X2 (1-4)
2) oxy hoa Y 3 NHNH
Hal. K NH; ) OXy LS NH, R 2
1-SH | — | )
X" "N “CO,H ’ 2 ehép nbi
(1-1) (1-2)
X2 X2
khtr nué N/
¥ o NHa nuoc g’ o NH;
S ]
b
x1 — N\H R3 X1 N /N\N
@] o) /)
(1-5) (1-6) \<R3
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Nhu thé hién trén So dd 1, hop chét c6 cong thirc (1-6) c¢6 thé dugc didu ché tir
hop chat ¢6 cong thirc (1-1). Hop chét c6 cong thirc (1-1), trong d6 Hal 12 halogen, c6 thé
duoc phan g trude hét 1a véi cac thiol (R'-SH) trong su c6 mit clia bazo ching han
nhu 1,8-diazabixyclo[5.4.0]Jundec-7-en hoac kali cacbonat trong dung moi chang han nhu
nhung khong giéi han & N,N-dimetylaxetamit dugc gia nhiét theo cach thong thudng hodc
bing cach chiéu xa vi séng dé tao ra hop chét trung gian thioete. Hop chat trung gian
thioete cé thé duoc oxy hoa trong buée thit hai bing hydro peroxit trong dung mdi chang
han nhu axit trifloaxetic lanh @& tao ra hop chét c6 cong thirc (1-2). Axit carboxylic c6
cong thire (1-2) ¢6 thé dugc ghép ndi véi axylhydrazin c6 cong thic (1-4) dé tao ra hop
chét c¢6 cong thirc (1-5). Vi du vé diéu kién da biét dé tao ra hop chét co cong thire (1-5)
tir hdn hop cia axit carboxylic va axylhydrazin bao gbm, nhung khong gi6i han &, bd
sung chit phan ung nbéi ching han nhu, nhung khong gi6i han &, N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit hodc 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit (EDC, EDAC hoac EDCI) hoac mubi hydroclorua tuwong tng, 1,3-
dixyclohexylcarbodiimit (DCC), bis(2-oxo-3-oxazolidinyl)phosphinic clorua (BOPCl),
N-[(dimetylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-ylmetylen]-N-
metylmethanaminium hexaflophosphat N-oxit hodc 2-(7-azabenzotriazol-1-yl)-
N,N,N' N'-tetrametyluroni hexaflophosphat hodc 1-[bis(dimetylamino)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat (HATU), O-(benzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni tetrafloborat (TBTU), 2-(1H-benzo[d][1,2,3]triazol-1-yl)-
1,1,3,3-tetrametylisouroni hexaflophosphat(V) (HBTU), va 2.,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphinan 2,4,6-trioxit (T3P®). Chat phan tmg ndi c6 thé duge bd sung dudi
dang chét ran, dung dich, hodc duéi dang chét phan ng lién két v6i nhya do ran. Ngoai
chét phan tng ni, chit phan tng nbi phu c6 thé 1am thuan loi cho phan tng ndi. Chét
phan mg ndi phu ma thudng duoc st dung trong phén ung ndi bao gdm nhung khong
gidi han ¢ 4-(dimetylamino)pyridin (DMAP), 1-hydroxy-7-azabenzotriazol (HOAT) va
1-hydroxybenzotriazol (HOBT). Phan Gmg nay co thé duogc thuc hién tiy y trong su c6
mat cia bazo ching han nhu, nhung khong gi6i han &, trietylamin, N,N-
diisopropyletylamin hodc pyridin. Phan tng nbi c6 thé dugc thuc hién trong dung méi
chéng han nhu, nhung khong gidi han &, tetrahydrofuran, N,N-dimetylformamit, N,N-
dimetylaxetamit, dimetyl sulfoxit, diclometan, va etyl axetat. Phan (rng nay c6 thé duogc

thuc hién ¢ nhiét 46 moi trrong hoac dugc gia nhiét. Viéc gia nhiét co thé dugc thuc hién
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theo cach thong thuong hodc bing chiéu xa vi song. Axylhydrazin c6 cong thirc (1-4) c6
trén thi truong hodc dugc didu ché tir este c6 cong thire (1-3). Este ¢6 cong thie (1-3) ¢6
thé duoc xur Iy bang hydrazin hydrat trong dung moi ching han nhu nhung khong gidi
han ¢ tetrahydrofuran dugc gia nhiét. Hop chét c¢6 cong thuc (1-5) ¢ thé duge khir nuée
bing cach xir 1y bang p-toluensulfonyl clorua va bazo ching han nhu trietylamin trong
dung mdi chang han nhu nhung khong gi6i han & diclometan dé tao ra hop chit c6 cong
thirc (1-6). Phan tir thé R3 ¢6 thé con dugc thao tac trong diéu kién phan tmg da biét dbi
v6i nguoi c6 hiéu biét trung binh trong linh vuc dé tao ra phan tir thé R? nhur mo ta trong
phan Ban chit k§ thuit ctia sang ché. Hop chét c6 cong thic (1-6) la dai dién cta hop

chét c6 cong thuc (I).

So d6 2
0]
X2 (2-2)
O\\//O S . O\\S/p NH R3)LOH
1/Sf\INH2 1) este hoa R | N 2
R R
X1N7 CO,H 2) NaHy-HR0 X1ON7 NFINF d1euk1¢nphfml
0 ung ghép nodi
(1-2) (2-1)
2 2
00 X khir nudce O\\S//O 0 NH
R1/S | X NHIf‘ 0 R1” | N2
X1 Z N‘N)LRQt )(1 N/ /N N
H /)
0 O
(1-5) (1) \<R3

Nhu thé hién trong So dd 2, hop chét c6 cong thirc (1-6) co thé duoc didu ché tir
hop chat c6 cong thire (1-2) theo cach thay thé cho trinh tu thé hién trong So d6 1. Hop
chét c6 cong thire (1-2) c6 thé duoc bién dbi thanh hop chit c¢6 cong thirc (2-1) trong quy
trinh hai buéc. Trong budc thir nhat, hop chat c6 cong thirc (1-2) co thé dugc este hoa
bang cach két hop hop chét c6 cong thirc (1-2) véi metanol hodc etanol trong sur c6 mit
ctia chit xtc tac axit ching han nhu nhung khong gidi han & axit sulfuric. Gia nhiét hon
hop tao ra hop chit trung gian este. Hop chét trung gian este ndy c6 thé duoc xir Iy trong
buéc thir hai bing hydrazin hydrat trong dung mdi dugc gia nhiét chang han nhu
tetrahydrofuran dé tao ra hgp chit c6 cong thirc (2-1). Hop chét c6 cong thirc (2-1) ¢6 thé
duge ghép ndi v6i hop chit co cong thire (2-2) bang cach sir dung diéu kién duge mo ta

trong So do 1 dé ghép ndi axit carboxylic véi axylhydrazin dé tao ra hop chét c6 cong
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thirc (1-5). Hop chat c6 cong thirc (1-5) ¢6 thé duoc khir nude nhu mo ta trong So do 1
d8 tao ra hop chét c6 cong thire (1-6). Hop chét c6 cong thirc (1-6) 1a dai dién ctia hop

chét c6 cong thue (I).

So dd 3

1) NH,OH R Br\)\
00 X didu kién phan tg s H

N/ ; .S NH
R1/‘s’ o NHz ghép nbi R A R?
| XN Ny N2
bazo, A

XN >CoH 2) PSs, HY
2 5

00 X
g NH
17 A 2
R ‘ D q
XN =
(3-2) S\/g
R3

Nhu thé hién trén So dd 3, hop chét c6 cong thirc (3-3) ¢ thé duoc diéu ché tir
hop chét c6 cong thirc (1-2). Hop chit c6 cong thire (1-2) c6 thé dwgc bién dbi thanh hop
chét c6 cong thirc (3-1) trong quy trinh hai budc. Hop chét c6 cong thirc (1-2) ciing ¢
thé dugc ghép ndi v6i amoniac bang cach sir dung diéu kién ghép nbi duoc md ta trong
So d6 1 dé ghép ndi axit carboxylic va axylhydrazin dé tao ra hop chit trung gian amit
bac mot. Amit bac mdt nay c6 thé dugc phan ting v6i photpho pentasulfua trong su c6
mit cla axit ching han nhu axit clohydric 1 M trong hdn hop dugc gia nhiét cua dung
moi chang han nhu nhung khong gi¢i han & tetrahydrofuran va toluen dé tao ra thioamit
c6 cong thuc (3-1). Thioamit c¢6 cong thuc (3-1) co thé duoc phan tmg véi a-
bromoaldehyt c6 cong thirc (3-2) trong su c6 mét cua bazo ching han nhu nhung khong
gi¢i han ¢ pyridin trong dung moi dugc gia nhiét chang han nhu nhung khong gi6i han &
2-metyltetrahydrofuran dé tao ra hop chét c6 cong thic (3-3). Hop chét co cong thire (3-
3) 1a dai dién cta hop chat c6 cong thire (I).
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So db 4

0
HzN\NJJ\C?k 00 X2 (2-2) i
H \ //
R3 OH

00 X
R1/\S/ o NH2 1) diéu kién ghép ndi R1/S | Ny VH2
| g NHNH, didu kién pha
KNP NCOH 2) CF,CO,H X1ITSNT 2 d,leu klel:l phfl.n )
21) o ung ghép noi
(1-2) i
Chat phan ting 00 X
00 X Lawes R
S son S8 _ANH;
1/S AN NH2 o) R1 |
R ’ H /I‘k X1 N/ /N\
XN N NN RS N
H s\/<
0 (4-1) \
R

(1-5)

Nhu thé hién trong So db 4, hop chit c6 cong thirc (4-1) c6 thé duoc didu ché tir
hop chit c6 cong thire (1-2) theo trinh ti twong tur véi trinh tu duge thé hién trong So dd
2. Hop chét c6 cong thuc (1-2) c6 thé duge bién dbi thanh hop chit c6 cong thirc (2-1)
trong quy trinh hai budc. Trong bude thir nhat, hop chét c6 cong thirc (1-2) duoc ghép
nbi v6i fert-butyl hydrazincarboxylat bang cach st dung diéu kién ghép nbi peptit tiéu
chuin da biét dbi voi nguoi c6 hiéu biét trung binh trong linh vire, va ¢6 sin rong rii
trong tai liéu. Co chét dugc bao vé bang Boc c6 thé duge xir ly bang axit, chang han nhu
nhung khong gioi han & TFA (axit trifloaxetic), dé tao ra hop chét c6 cong thirc (2-1).
Hop chat ¢ cong thirc (2-1) co thé dugce ghép ndi voi hop chit co cong thirc (2-2) bang
cach st dung didu kién dugc md ta trong So dd 1 dé ghép nbi axit carboxylic v6i
axylhydrazin dé tao ra hop chét c6 cong thirc (1-5). Hop chét c6 cong thie (1-5) c¢6 thé
duogc xir Iy bing chét phan ting Lawesson dé tao ra hop chit co cong thirc (4-1). Phan
ung thuong dugc thuc hién & nhiét do ting cao trong dung moi chang han nhu, nhung
khong gi6i han &, toluen. Hop chét c6 cong thuc (4-1) 1a dai dién cda hop chét co6 cong
thac (I).

S0 dd 5
X
00 X A, oH QL
N R N 1/8 s NHz
17 NN (5-1) R
| _ 1)diéu kién ghép nbi XN _N R3
X7 ONT > CouH ; - ) Ve
2)tetrabutylamoni hydroxit (62) ~°N

(1-2)
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Nhu thé hién trén So db 5, hop chét c6 cong thirc (5-2) co thé duogc didu ché tir
hop chét ¢6 cong thie (1-2). Hop chét ¢6 cong thirc (1-2) ¢6 thé duge phan tng véi hop
chét c6 cong thirc (5-1), trong d6 R? nhw dwgc md ta trong ban md ta nay, bang cach sir
dung diéu kién ghép nbi, chiang han nhu trong su c6 mit cia 2-(3H-[1,2,3]triazolo[4,5-
blpyridin-3-yl)-1,1,3,3-tetrametylisouroni hexaflophosphat(V) va N-etyl-N-
isopropylpropan-2-amin. Phan ing thuong duoc thuc hién trong dung moi, ching han
nhu, nhung khong gidi han ¢, N,N-dimetyl axetamit. Sau d6 hop chét trung gian da duoc
ghép nbi co thé duge xir 1y bang tetrabutylamoni hydroxit dé tao ra hop chit c6 cong thirc
(5-2). Phéan tng thuong dugc thue hién ¢ nhiét 6 moi truong trong dung moi chang han
nhu, nhung khong gi6i han o, tetrahydrofuran. Hop chit ¢6 cong thirc (5-2) 1a dai dién
ctia hop chat c¢6 cong thire ().

Quy Trinh Téng Hop Héa Hoc

Danh muc chit viét tit dung trong phan vi du: min 1a phat; DBU 1a 1,8-
diazabixyclo[5.4.0Jundec-7-en; DCI 1a sy ion hoa héa hoc giai hap; DMSO 1a dimetyl
sulfoxit; EDCI 1a 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua; ESI 1a sy ion
hoa phun dién t&; HATU la 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini 3-oxid hexaflophosphat; HPLC la sac ky 1ong hiéu ning cao; MS la do phd
khdi; NMR 1a cong hudng tir nhan; wt 1a khéi lugng, va UPLC 1a sic ky 1éng siéu hiéu
nang.

Hop chit theo sang ché c6 thé dugc didu ché tir nguyén liéu bt dau co thé c6 dugc
mot cach d& dang bang cach st dung phuong phap va quy trinh chung sau diy. Ro rang
rang cac diéu kién quy trinh dién hinh hodc dwgc wu tién (#ic [d, nhiét do phan tmg, thoi
gian, ti 1€ mol cua cac chét phéan ung, dung moi, ap suét, v.v.) dugc dua ra, nhung cac
diéu kién quy trinh khéc ciing c6 thé dwoc st dung trir khi c¢6 chi din khac. Diéu kién
phan {mg t6i wu c6 thé thay ddi theo cac chét phan tng hoic dung moi cu thé dugc sir
dung, nhung tinh trang bénh nay c6 thé duge xac dinh béi ngudi c6 hiéu biét trung binh
trong linh vuc bang quy trinh t61 uu hoa thong thuong.

Ngoai ra, nhu hiéu rd boi nguoi ¢6 hiéu biét trung binh trong linh vure, nhém bao
vé théng thudng co thé can thiét dé ngan ngira nhém chirc nhat dinh phai trai qua phan
tng khong mong muébn. Viéc lwa chon nhém bao vé thich hop cho nhém chire cu thé

ciing nhu 1a tinh trang bénh thich hop cho su bao vé va su khur bao vé la da duoc biét rd
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trong linh vuc (Protective Groups in Organic Synthesis Third Edition; Greene, T W and
Wuts, P G M, Eds.; Wiley-Interscience: New York, 1991).

Céc phuong phap sau day duoc trinh bay véi cac chi tiét nhw ddi véi viée diéu ché
hop chit theo sang ché nhu duge xac dinh trén va cac vi du so sanh. Hop chét theo sang
ché c6 thé duoc diéu ché tir nguyén liéu bt dau va chit phan tng da biét hodc c6 sin trén

thi trrong boi ngudi 6 hidu biét trung binh trong linh vuc tdng hop hiru co.

T4t ca cac chat phan tmg déu thudc loai thuong mai va duge dung nhu khi nhan
dwoc ma khéng can tinh ché thém, trir khi ¢6 chi din khac. Dung méi khan c6 sin trén
thi truong duge dung cho phan tng dugc thuc hién trong khi tro. Dung moi thudc loai
chat phan g dwgc ding trong tit ca cac trudng hop, trir khi c6 chi din khac. Sic ky cot
dwoc thure hién trén silicagel 60 (35-70 pm). Sic ky 16p mong dugce tién hanh bang cach
sir dung dia F-254 silicagel di tai san (d6 diy 0,25 mm). Phd "H NMR dugc ghi trén phd
ké Bruker Advance 300 NMR (300 MHz), phd ké Agilent 400 MHz NMR, hodc 500
MHz NMR. B4 dich chuyén héa hoc (8) dbi v6i phd 'H NMR duogc ghi theo phan tridu
(ppm) twong quan véi tetrametylsilan (6 0,00) hodc dinh dung moi du thich hop, tirc 1a
CHCI; (8 7,27), 1am tham chiéu ndi tai. S6 bdi dugc dua ra duéi dang muc don (s), mirc
doi (d), mirc doi ciia mirc bdn (dq), mirc ba (t), mirc bbn (q), mirc ndm (quin), mirc boi
(m) va mtc rong (br). Phd MS phun dién ti thu duge trén quang phd ké LC/MS nén tang
Waters hoic bang Waters Acquity H-Class UPLC ghép véi quang phd ké Waters Mass
detector 3100. Cot duoc sur dung: Waters Acquity UPLC BEH C18 1,7 um, 2,1 mm ID
x 50 mm L, Waters Acquity UPLC BEH C18 1,7 pum, 2,1 mm ID x 30 mm L, hoiac Waters
Xterra® MS 5 pm C18, 100 x 4,6 mm. Ciac phuong phdp nay st dung gradien
CH3;CN/H2O (H20 chua 0,1% CF3CO:H hodc 0,1% NH3) hoac gradien CH3;OH/H2O
(H>O chira 0,05% CF3CO.H). Viéc gia nhiét bang vi séng duoc thuc hién véi Biotage®

Initiator.

Phurong Phap Tinh Ché Pha Pao
Phuong Phéap Axit Trifloaxetic

Tinh ché miu bang HPLC diéu ché trén cot Phenomenex® Luna® C8(2) 5 pm
100A AXIA (30 mm x 75 mm). Gradien cta axetonitril (A) va 0,1% axit trifloaxetic

trong nu6e (B) duoc st dung, & toc do dong chay bang 50 ml/phit (0-1,0 phut 5% A, 1,0-
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8,5 phut gradien tuyén tinh 5-100% A, 8,5-11,5 phut 100% A, 11,5-12,0 phut gradien
tuyén tinh 95-5% A).

Phuong Phap LC/MS Diéu Ché TFA6

Tinh ché miu bang HPLC diéu ché d4o pha trén ¢t Phenomenex® Luna® C8(2)
5 pm 100A AXIA (50 mm x 21,2 mm). Gradien cua axetonitril (A) va axit trifloaxetic
0,1% trong nuéc (B) dugc sit dung, & tbe do dong chay bang 40 ml/phut (0-0,5 phit 15%
A, 0,5-8,0 phut gradien tuyén tinh 15-100% A, 8,0-9,0 phut 100% A, 7,0-8.9 phut 100%
A, 9,0-9,1 phut gradien tuyén tinh 100-15% A, 9,1-10 phut 15% A). Hé théng tinh ché
tiy chinh duogc sit dung, gdbm c6 cac modun sau ddy: Cac bom Gilson 305 va 306; mddun
Do ap Gilson 806; b phat hién Gilson UV/Vis 155; hop giao dién Gilson 506C; b thu
gom phan doan Gilson FC204; B Chia Hoat Pong Agilent G1968D; va khéi phd ké
Thermo MSQ Plus. Hé théng dugc diéu khién thong qua su két hop ctia phan mém
Thermo Xcalibur 2.0.7 va tmg dung tuy chinh dugc viét ndi bd bang cach s dung

Microsoft Visual Basic 6.0.
Phuong Phap LC/MS Diéu Ché TFAS

Tinh ché miu bang HPLC diéu ché d4o pha trén cot Phenomenex® Luna® C8(2)
5 um 100A AXIA (50 mm x 21,2 mm). Gradien cua axetonitril (A) va axit trifloaxetic
0,1% trong nuée (B) dugce sir dung, & tbe d6 dong chay bang 40 ml/pht (0-0,5 phut 35%
A, 0,5-8,0 phut gradien tuyén tinh 35-100% A, 8,0-9,0 phut 100% A, 7,0-8,9 phtit 100%
A, 9,0-9,1 phut gradien tuyén tinh 100-35% A, 9,1-10 phiit 35% A). Hé thong tinh ché
tiy chinh duge sir dung, gdm c6 cac modun sau day: Cac bom Gilson 305 va 306; mddun
Do ap Gilson 806; bo phat hién Gilson UV/Vis 155; hop giao dién Gilson 506C; bd thu
gom phan doan Gilson FC204; Bo Chia Hoat Pong Agilent G1968D; va khdi phd ké
Thermo MSQ Plus. Hé théng dugc didu khién thong qua sy két hop cia phin mém
Thermo Xcalibur 2.0.7 va trng dung tﬁy chinh duogc viét ndi bd bang cach sir dung

Microsoft Visual Basic 6.0.
Phuong Phap LC/MS Piéu Ché TFA10

Tinh ché miu bang HPLC diéu ché dao pha trén c6t Phenomenex® Luna® C8(2)
5 um 100A AXIA (50 mm x 21,2 mm). Gradien cua axetonitril (A) va 0,1% axit
trifloaxetic trong nuée (B) duogc sir dung, & toc d6 dong chay bang 30 ml/phut (0-0,2 phut
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5% A, 0,2-3,0 phut gradien tuyén tinh 5-100% A, 4,1-4,5 phut 100-5% A, 4,5-5,0 pht
5% A). Hé théng tinh ché tiry chinh duge st dung, gdm c6 cac mddun sau diy: Cac bom
Gilson 305 va 306; modun Do ap Gilson 806; by phét hién Gilson UV/Vis 155; hop giao
dién Gilson 506C; bo thu gom phan doan Gilson FC204; Bo Chia Hoat Dong Agilent
G1968D; va khdi phé ké Thermo MSQ Plus. H¢ théng duoc diéu khién thong qua su két
hop ctia phan mém Thermo Xcalibur 2.0.7 v ting dung tity chinh duoc viét ndi bod bang

cach st dung Microsoft Visual Basic 6.0.
Phuong Phap LC/MS Diéu Ché AA6

Tinh ché miu bang HPLC diéu ché dao pha trén c6t Phenomenex® Luna® C8(2)
5 um 100A AXIA (50 mm x 21,2 mm). Gradien cta axetonitril (A) va amoni axetat 0,1%
trong nude (B) duoc st dung, & tbc do dong chay bang 40 ml/phit (0-0,5 phit 15% A,
0,5-8,0 phut gradien tuyén tinh 15-100% A, 8,0-9,0 phut 100% A, 7,0-8,9 phiit 100% A,
9,0-9,1 phut gradien tuyén tinh 100-15% A, 9,1-10 phut 15% A). Hé thong tinh ché tiy
chinh dugc st dung, gém c6 cac modun sau day: Cac bom Gilson 305 va 306; modun Do
ap Gilson 806; b phat hién Gilson UV/Vis 155; hop giao dién Gilson 506C; b6 thu gom
phan doan Gilson FC204; B6 Chia Hoat Dong Agilent G1968D; va khdi phd ké Thermo
MSQ Plus. Hé théng dugc didu khién thong qua sy két hop ciia phin mém Thermo
Xcalibur 2.0.7 va tmg dung tiy chinh duoc viét noi bd bang cach sir dung Microsoft

Visual Basic 6.0.
Phuong Phap LC/MS Piéu Ché AA7

Tinh ché mau bang HPLC diéu ché dao pha trén cot Phenomenex® Luna® C8(2)
5 um 100A AXIA (50 mm x 21,2 mm). Gradien cua axetonitril (A) va amoni axetat 0,1%
trong nude (B) duogc sir dung, & toc do dong chay bang 40 ml/phit (0-0,5 phat 25% A,
0,5-8,0 phut gradien tuyén tinh 25-100% A, 8,0-9,0 phut 100% A, 7,0-8,9 phut 100% A,
9,0-9,1 phut gradien tuyén tinh 100-25% A, 9,1-10 phut 25% A). Hé théng tinh ché tuy
chinh dugc st dung, gém c6 cac modun sau day: Cac bom Gilson 305 va 306; modun Do
ap Gilson 806; b0 phat hién Gilson UV/Vis 155; hop giao dién Gilson 506C; b thu gom
phéan doan Gilson FC204; Bo Chia Hoat Dong Agilent G1968D; va khéi phé ké Thermo
MSQ Plus. Hé théng dugc didu khién théng qua su két hop ctia phan mém Thermo
Xecalibur 2.0.7 va tng dung tiy chinh dwoc viét ndi bd bang cach st dung Microsoft

Visual Basic 6.0.
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Vi du thyc hién sang ché
Vidu 1

(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-oxadiazol-2-

yl)metanol
Budc 1: Axit 3-amino-5-(4-triflometoxy-phenylsulfanyl)-pyridin-2-carboxylic

Dung dich cuia axit 3-amino-5-bromo-pyridin-2-carboxylic (CAS: 870997-85-6,
3,26 g, 15 mmol), 4-(triflometoxy)benzen-1-thiol (CAS: 169685-29-4, 3,5 g, 18 mmol)
va 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU, 2,22 ml, 15 mmol) dugc diéu ché trong
N,N-dimetylaxetamit (15 ml). Gia nhiét hdn hop nay & nhiét do 140 °C trong thoi gian
45 phut trong binh phan tng vi séng. Tiép theo, pha loang hdn hop bang hdn hop ciia axit
axetic 1% trong nudc. Thu dwgc huyén phi ma sau dé duoc loc. Rira chét ran da duoc
thu gom nay bang hdn hop axit axetic 1%/nudc sau d6 14 rira bang ete diu mé. Sau khi
lam kho trong 16 chin khong, thu duoc hop chit néu & dé muc. 'H RMN (400 MHz,
DMSO-ds) 6 ppm 7,68 (d, J = 2,0 Hz, 1H), 7,64 — 7,60 (m, 2H), 7,48 — 7,44 (m, 2H),
6,99 (d, J=2,0 Hz, 1H).

Budc 2: Axit 3-amino-5-(4-triflorometoxy-benzensulfonyl)-pyridin-2-carboxylic

Hoa tan axit 3-amino-5-(4-triflometoxy-phenylsulfanyl)-pyridin-2-carboxylic
(12,5 g, 40 mmol, Budc 1) trong axit trifloaxetic (80 ml), va lam lanh hén hgp thu dugce
xudng 0 °C biang bé nude da. Tiép theo, bd sung HoO» (14 ml, 160 mmol), va khudy hdn
hop & nhiét d6 0 °C dén khi phan ung két thuc. Dé thuc hién phan tng phu, pha lodng
hén hop bing hdn hop ciia axit axetic 1% trong nude. Thu dwge huyén phit ma sau d6
duoc loc. Rira chét ran d3 dugc thu gom béng hdn hop axit axetic 1%/nude sau do 1a rira
bang ete ddu mé. Sau khi 1am kho trong 10 chan khong, thu duge hop chét néu ¢ dé muc.
MS (ESI+) m/z 363 [M+H]"; 'H RMN (400 MHz, DMSO-ds) 8 ppm 8,26 (d, J=1,9 Hz,
1H), 8,14 (d, J= 8,8 Hz, 2H), 7,79 (d, J= 1,9 Hz, 1H), 7,65 (d, J = 8,4 Hz, 2H).

Budc 3: 3-amino-N'-(hydroxyaxetyl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-2-carbohydrazit

B6 sung vao lo 40 ml axit 3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-
carboxylic (0,50 g, 1,311 mmol, Buéc 2) va N,N-dimetylformamit (3 ml). Sau d6 b6 sung
1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat
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(HATU, 0,548 g, 1,442 mmol), va khuéy dung dich thu dugc trong thoi gian 30 phut &
nhiét do trong phong. Sau d6 chuyén dung dich nay qua 6ng thong vao lo 20 ml khac ma
chtra 2-hydroxyaxetohydrazit (0,154 g, 1,704 mmol) trong N,N-dimetylformamit (3 ml).
N,N-dimetylformamit (1 ml) dugc bd sung lam dich sic rira. Sau d6 b sung timg giot
bazo Hunig (0,458 ml, 2,62 mmol), va khudy hdn hop trong thoi gian 30 phut & nhiét do
trong phong. B6 sung etyl axetat (20 ml) va NaHCO3 5% (20 ml), khu4y hdn hop hai pha
thu dugc trong thoi gian 5 phut, va cac 16p dugce tach riéng. Chiét 16p nuéc bang etyl
axetat (20 ml). Rita cac dich chiét hitu co két hop bang nude (2 x 20 ml) va nwée mudi
(20 ml), Iam kho trén NaxSOy, loc, va sau d6 cd trong chan khong dé tao ra hop chét néu
& dé muc, duoc st dung ma khong can tinh ché thém (470 mg). 'H RMN (501 MHz,
DMSO-ds) 6 ppm 3,93 (d, J = 5,9 Hz, 2H), 5,48 (t, J = 6,0 Hz, 1H), 7,12-7,24 (m, 2H),
7,64 (dq, J = 7,8, 1,1 Hz, 2H), 7,75 (d, J = 2,0 Hz, 1H), 8,09-8,16 (m, 2H), 8,21 (d, ] =
2,1 Hz, 1H), 9,70 (s, 1H), 10,23 (s, 1H); MS (ESI-) m/z 433,1 [M-H]".

Buéc 4: 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]-N'-({[tri(propan-2-yl)sil
yl]oxy}axetyl)pyridin-2-carbohydrazit

3-Amino-N'-(hydroxyaxetyl)-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-

carbohydrazit (0,5315 g, 1,224 mmol, Budc 3) dugc tao huyén phu trong 10 ml
diclometan trong binh thét ¢b d4y tron 50 ml, va binh thét c¢6 dugce 1am lanh xudng 0 °C
trong bé nudc da. B sung trietylamin (0,341 ml, 2,447 mmol), sau do la bd sung tung
giot triisopropylsilyl triflometansulfonat (0,660 ml, 2,447 mmol). Khudy hdn hop phan
ting ¢ nhiét do 0 °C trong thoi gian 15 phut, & thoi diém d6 1am 4m binh thét cb 1én nhiét
d6 trong phong va khudy trong thoi gian 2,5 gio nita. Lam dirng hdn hop phan tng bang
cach bd sung nuée. Lép hitu co duge tach riéng, 1am kho trén natri sulfat khan, loc, va
cb trong chan khong. Tinh ché phan can qua sic ky nhanh, ria giai bang gradien clia
CH3OH 0-2,5% trong CH>Cl, trén cot silicagel 40 g dé tao ra 720 mg hop chét néu & dé
muc. 'H RMN (400 MHz, DMSO-ds) & ppm 1,01 (d, J = 7,1 Hz, 18H), 1,08-1,19 (m,
3H), 5,03 (s, 2H), 7,26 (s, 2H), 7,60-7,68 (m, 2H), 7,90 (d, ] = 2,0 Hz, 1H), 8,11-8,20 (m,
2H), 8,41 (d, T=2,0 Hz, 1H); MS (ESI+) m/z 591,1 [M+H]".

Budc 5: 5-[4-(triflometoxy)benzen- 1-sulfonyl]-2-[ 5-({[tri(propan-2-yl)silyl]oxy}
metyl)-1,3,4-oxadiazol-2-yl|pyridin-3-amin
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B sung vao dung dich ctia 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]-N'-
({[tri(propan-2-yl)silyl]oxy }axetyl)pyridin-2-carbohydrazit (0,4638 g, 0,785 mmol,
Bu6éc 4) va trietylamin (0,219 ml, 1,570 mmol) trong diclometan (1,8 ml) p-
toluensulfonyl clorua (0,299 g, 1,570 mmol), va khudy hdn hop phan tmg & nhiét do trong
phong trong thoi gian 3 ngay. Sau d6 rira hdn hop phan tmg bang dung dich bo hoa trong
nude cia NaHCOs. Lép hitu co duge tach riéng, lam kho trén natri sulfat khan, loc, va
co trong chan khong. Tinh ché phan can thong qua su két tia tir 3 ml dimetyl sulfoxit va
3 ml metanol dé tao ra 268 mg hop chit néu & dé muc. "H RMN (400 MHz, DMSO-d)
& ppm 1,01 (d, J=7,1 Hz, 18H), 1,08-1,19 (m, 3H), 5,03 (s, 2H), 7,26 (s, 2H), 7,60-7,68
(m, 2H), 7,90 (d, J = 2,0 Hz, 1H), 8,11-8,20 (m, 2H), 8,41 (d, J = 2,0 Hz, 1H); MS (ESI+)
m/z 573,1 [M+H]".

Budc 6: (5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-

oxadiazol-2-yl)metanol

B sung timg giot dung dich cla tetrabutylamoni florua trong (1 M trong
tetrahydrofuran, 0,465 ml, 0,465 mmol) vao dung dich cia 5-[4-(triflometoxy)benzen-1-
sulfonyl]-2-[ 5-({[tri(propan-2-y1)silyl]oxy } metyl)-1,3,4-oxadiazol-2-yl]pyridin-3-amin
(0,2664 g, 0,465 mmol, Budc 5) trong tetrahydrofuran (3 ml), va khudy phan img & nhiét
d6 trong phong trong thoi gian 1,5 gid. Sau d6 hon hgp phan tmg duogc phan chia gitta
etyl axetat va nuéc. Lam kho céac dich chiét hitu co két hop trén natri sulfat, loc, va cd
trong chén khong. Sau do nghién siéu 4m phan cin trong diclometan dé tao ra chit rin
mau tring, ma dugc tich bang cach loc va lam kho dén khéi lwong khong d6i dé tao ra
168 mg hop chét néu & dé myc. 'H RMN (400 MHz, DMSO-ds) & ppm 4,71 (s, 2H), 5,98
(s, 1H), 7,23 (s, 2H), 7,63 (dq, J = 8,9, 1,1 Hz, 2H), 7,87 (d, J = 2,0 Hz, 1H), 8,07-8,20
(m, 2H), 8,39 (d, ] = 2,0 Hz, 1H); MS (ESI-) m/z 414,9 [M-H] .

Diéu ché theo cach khéc clia 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]-N'-

({[tri(propan-2-yl)silyl|oxy }axetyl)pyridin-2-carbohydrazit
Budc 1: metyl {[tri(propan-2-yl)silyl]oxy }axetat

Tron metyl 2-hydroxyaxetat (CAS: 96-35-5, 80 g, 888,9 mmol) v6i imidazol
(CAS: 288-32-4, 182 g, 2,7 mol) trong N,N-dimetylformamit kho (1 ). B6 sung vao dung
dich nay triisopropylsilyl clorua (CAS:13154-24-0, 228 ml, 1,1 mol). Khudy hén hop thu
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duoc & nhiét do moi trudmg dudi khi nito. Sau khi khudy qua dém, 1am dimg hdn hop
bang NaHCOj; bio hoa (1,5 1) va tiép d6 chiét bang dietyl ete. Rira cac phan doan hitu co
két hop bing HC12 M (1,4 1, 2,8 mol), nudce (0,5 1) va nuée mudi (1 1). Sau d6 1am kho
16p hitu co trén NaxSOs, loc va co dén kho dé tao ra 199 g hop chét néu & d& muc ma

dugc st dung nguyén nhu vay.
Buédc 2: 2-{[tri(propan-2-yl)silyl]oxy } axetohydrazit

Hoa tan metyl {[tri(propan-2-yl)silyljoxy}axetat (199 g, 808,4 mmol) trong
tetrahydrofuran (1 1). B6 sung dung dich hydrazin trong nuéc (35% khdi lwong/khéi
lwgng, 200 ml, 2,2 mol), va lam hdi luu hén hop qua dém. Tiép theo, 1am ding hén hop
bing NaHCOs (1,5 1) sau d6 1a chiét bang ete (4 x 500 ml). Lam khd c4c phén doan hitu
co két hop trén NaaSO4, loc va ¢d dén kho dé taora 191 g nguyén liéu tho. Két tha nguyén
lieu tho qua dém tir etyl axetat/heptan (500 ml, 5/95) dé tao ra 122 g hop chét néu & dé

muc.

Buéc 3: 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]-N'-({ [tri(propan-2-yl)sil
yl]oxy }axetyl)pyridin-2-carbohydrazit

Tron  axit  3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-carboxylic
(107,3 g, 296,4 mmol) vGi 2-{[tri(propan-2-yl)silylJoxy}axetohydrazit (87,5 g, 355,7
mmol), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDCI, CAS: 1892-57-
5,68.,3 g, 355,7 mmol) va 4-dimetylaminopyridin (CAS: 1122-58-3, 43,4 g, 355,7 mmol)
trong diclometan (2 1). Khudy hén hop thu dugc & nhiét @6 moéi truong qua dém. Tiép
theo, 1am dimg phan tng bing dung dich HCI 1 N (1 1, 1 mol) va chiét bang diclometan.
Rtra 16p hitu co béng nude mudi va Ho0, 1am khé trén NaxSOq, loc va ¢d dén khé dé tao

ra 186,5 g hop chét néu & d& muc ma duogc sir dung nguyén nhu vay.
Vidu?2

(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-2-
yl)metyl dihydro phosphat

Budc 1: (5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl|pyridin-2-yl}-1,3,4-0
xadiazol-2-yl)metyl di-zert-butyl phosphat

Pha loang 1H-Tetrazol (0,45 M trong CH3CN, 42,7 ml, 19,22 mmol) béng N,N-
dimetylaxetamit (19,22 ml), va loai bd CH3CN trong chin khéng & nhiét do bé bang 60
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°C. Sau khi dé ngudi binh thét cd xubng nhiét do trong phong, bd sung (5-{3-amino-5-
[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-2-yl)metanol (4 g,
9,61 mmol, Vi du 1) trong mot phan dudi dang chét rin nguyén chét, sau do 1a bd sung
tung giot di-tert-butyl N,N-dietylphosphoramidit (4,01 ml, 14,41 mmol). Khudy hdn hop
phan tng trong thoi gian 1 gior & nhiét do trong phong, & thoi diém d6 dé binh phan tng
trong bé nudc & nhiét d6 trong phong, va tién hanh b sung timg giot hydro peroxit (30%
trong nudce, 2,94 ml, 96 mmol). Théy cO su toa nhiét cham dén nhiét do 40 °C. Sau khi
binh thét ¢ ngudi xudng nhiét d6 trong phong, khudy hdn hop phan tng trong thoi gian
15 phit, va san phdm bat dau két tiia ra khoi dung dich. Pha lodng hdn hop phan tmg bang
etyl axetat, rira béng nuée va nude mudi, sau d6 1am kho trén natri sulfat, loc, va co trong
chan khong. Két tia phan can réan tir etyl axetat/heptan dé tao ra 5,255 g hop chét néu &
dé muc. "H RMN (400 MHz, CDCl3) & ppm 8,49 (d, /= 1,9 Hz, 1H), 8,05 (d, J= 8,8 Hz,
2H), 7,75 (d, J=2,0 Hz, 1H), 7,45 — 7,33 (m, 2H), 6,39 (s, 2H), 5,27 (d, J= 8,8 Hz, 2H),
1,53 (s, 18H); MS (ESI-) m/z 607,0 [M-H]".

Buéc 2: (5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-0
xadiazol-2-yl)metyl dihydro phosphat

Hoa tan (5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-
oxadiazol-2-yl)metyl di-tert-butyl phosphat (5,0 g, 8,22 mmol, Budc 1) trong axit axetic
(20,0 ml). Bb sung HCI (1 M trong axit axetic, 41,1 ml, 41,1 mmol) qua bom tiém, va
khudy manh dung dich thu duoc ¢ nhiét d6 trong phong. Sau xap xi 1 phut, chét ran bt
déu két tia ra khoi dung dich. Khudy huyén phu thu duoc trong thoi gian 30 phut & nhiét
d6 trong phong, & thoi diém d6 thu gom chit ran bang phéu thiéu két. Rira banh loc bang
5 ml axit axetic va 2 x 10 ml heptan, va sau d6 lam kho dén khéi lwong khong ddi trong
10 chan khéng trong thoi gian 16 gio & nhiét do 35 °C dé tao ra hop chat néu & dé muc
dué6i dang chét ran (3,7 g). '"H RMN (400 MHz, metanol-ds) & ppm 8,37 (d, J = 2,0 Hz,
1H), 8,14 (d, /= 8,9 Hz, 2H), 7,88 (d, J= 2,0 Hz, 1H), 7,58 — 7,49 (m, 2H), 5,28 (d, J =
9,1 Hz, 2H); MS (ESI-) m/z 495,0 [M-H]-.

Vidu3

2-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-oxadiazol-2-
yl)-1,1,1-triflopropan-2-ol
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Budc 1: metyl 3-amino-5-[4-(triflometoxy)phenyl]sulfonyl-pyridin-2-carboxylat

Bd sung vao huyén phu cua axit 3-amino-5-(4-triflometoxy-benzensulfonyl)-
pyridin-2-carboxylic (1,08 g, 3 mmol, Vi du 1-Buéc 2) trong CH30H (20 ml) mot it giot
ctia H2SO4. Khudy héon hop thu duge & 70 °C trong lo duge bit kin trong thoi gian 72 gio.
Tiép theo, bd sung hdn hop vao nudc, ma dua vé 46 pH =7 bang cach st dung dung dich
NaOH 1 M. Thu gom chét két tua thu duoc bang cach loc. Rira chét rin bang nudc va
lam kho trong 10 chan khéng (50 °C) dé tao ra hgp chat néu & dé muc (0,93 g) dugc sir
dung ma khong can tinh ché thém. MS (ESI+) m/z 377 [M+H]*.

Buéc 2: 3-amino-5-[4-(triflometoxy)phenyl]sulfonyl-pyridin-2-carbohydrazit

B6 sung hydrazin hydrat (CAS: 7803-57-8, 80% trong nudc, 4 ml) vao dung dich
cia metyl 3-amino-5-[4-(triflometoxy)phenyl]sulfonyl-pyridin-2-carboxylat (0,92 g,
2,44 mmol, Budc 1) trong tetrahydrofuran (15 ml). Gia nhiét dung dich & nhiét do 55 °C
trong lo dugc bit kin. Sau khi khqu qua dém, pha lodng hén hop trong nuéc, va loc
huyén phu thu duoc dé tao ra chét rin ma duoc rira bang nude. Tiép theo 1am kho trong
16 chan khong (50 °C) mang lai hop chit néu & dé muc (0,7 g) duge st dung ma khong
can tinh ché thém. MS (ESI+) m/z 377 [M+H]".

Buéec 3: 3-amino-N'-(3,3,3-triflo-2-hydroxy-2-metylpropanoyl)-5-[4-(triflometox
y)benzen-1-sulfonyl]pyridin-2-carbohydrazit

B6 sung vao dung dich 1-metyl-2-pyrolidinon (4 ml) chtta 3-amino-5-[4-
(triflometoxy)phenyl]sulfonyl-pyridin-2-carbohydrazit (188 mg, 0,5 mmol, 1 duong
lwong, Budce 2), 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat (190 mg, 0,5 mmol, HATU, 1 duong lugng) va trietylamin (139 ul, 1
mmol, 2 duong lugng), axit 3,3,3-triflo-2-hydroxy-2-metylpropanoic (72 mg, 0,5 mmol,
[CAS # 114715-77-4], 1 duong lugng). Khuéy hdn hop thu duoc & nhiét d6 trong phong
dén khi phan tng két thic. Thu duoc hop chét néu & dé muc sau khi chiét bang etyl axetat
va ¢6 cac phan doan hitu co két hop. MS (ESI+) m/z 517 [M+H]".

Budc 4: 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]-N'-(3,3,3-triflo-2-metyl-
2-{[tri(propan-2-yl)silyl]oxy } propanoyl)pyridin-2-carbohydrazit

BS6 sung vao huyén phu cta  3-amino-N'-(3,3,3-triflo-2-hydroxy-2-
metylpropanoyl)-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-carbohydrazit (258
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mg, 0,5 mmol, 1 duong lugng, Buéc 3) va trietylamin (28 pl, 1 mmol, 2 duong lugng)
trong diclometan (15 ml) & nhiét do 0 °C, tung giot triisopropylsilyl triflometansulfonat
(108 pl, 1 mmol CAS: 80522-42-5, 2 duong lugng). Khuéy hén hop thu dugc & nhiét do
0 °C trong thoi gian 15 phit, sau d6 dé n6 dat dén nhiét do trong phong. Sau khi phan
rng hoan thanh, bd sung hén hop vao nuéc va chiét bing etyl axetat. Lam kho cac phan
doan hiru co két hop béng Na»SO4 va cd dé tao ra hop chét néu & dé muc dugc st dung

ma khong cAn tinh ché thém. MS (ESI+) m/z 629 [M-CsHo]".

Budc 5: 5-[4-(triflometoxy)benzen-1-sulfonyl]-2-[5-(1,1,1-triflo-2-{[tri(propan-
2-yDsilyl]oxy }propan-2-yl)-1,3,4-oxadiazol-2-yl]pyridin-3-amin

Bé sung vao dung dich cta 3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl]-N'-
(3,3,3-triflo-2-metyl-2-{[tri(propan-2-yl)silyl Joxy } propanoyl)pyridin-2-carbohydrazit
(336 mg, 0,5 mmol, 1 duong lugng, Budc 4) va trietylamin (209 pl, 1,5 mmol, 3 duong
lugng) trong khd diclometan (10 ml) p-toluensulfonyl clorua (286 mg, 1,5 mmol, CAS:
98-59-9, 3 duong lwong). Khudy hdn hop & nhiét d6 moi trudng dén khi hoan thanh. Tiép
theo, pha loang hdn hop bang nudc va chiét bang etyl axetat. Rira phan doan hitu co két
hop bang NaHCOs trong nudée, 1am kho bang NaySO4, va ¢d. Tinh ché phan cin bang sic
ky cot bang cach sir dung ete ddu mo/etyl axetat (9/1) 1am chét rira giai dé tao ra hop chét

néu & dé muc. MS (ESI+) m/z 655 [M+H]".

Budc 6: 2-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-
1,3,4-oxadiazol-2-yl)-1,1,1-triflopropan-2-ol

B6 sung dung dich tetrabutylamoni florua 1 M trong tetrahydrofuran (0,15 ml,
0,15 mmol, 1 dwong luong) vao dung dich tetrahydrofuran (5 ml) cua 5-[4-
(triflometoxy)benzen-1-sulfonyl]-2-[5-(1,1,1-triflo-2- {[tri(propan-2-
yl)silylJoxy }propan-2-yl)-1,3,4-oxadiazol-2-yl]pyridin-3-amin (98 mg, 0,15 mmol, 1
dwong luong, Bude 5). Khudy hén hop & nhiét do moi truong dén khi hoan thanh. Tiép
theo, pha loang hdn hop bang nuéc va chiét bing etyl axetat. Lam kho cac phan doan hitu
co két hop va cb. Tinh ché phan cin bang sic ky diéu ché (Cot XSelect™ CSH Prep
Guard, C18 19x10 mm 5 um (Waters) véi Cot XSelect™ CSH Prep OBD, C18 19x100
mm 5 um (Waters) va gradien cua axit formic 0,1% trong nudce (A) va axetonitril (B) &
tbc d6 dong chay bang 20 ml/phit duoc st dung. Theo cach khac, Cot XBridge™ Prep
Guard, C18 19x10 mm 5 pm (Waters) véi Cot XBridge™ Prep OBD, C18 19x100 mm
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5 um (Waters) va gradien 0,5% NH; trong nuée (A) va axetonitril (B) ¢ tbc d6 dong chay
bang 20 ml/phut). Sau khi rira giai, loai bé dung méi trong chan khong dé tao ra hop chit
néu & d& muc. MS (ESI+) m/z 499 [M+H]*; '"H RMN (400 MHz, DMSO-ds) & ppm 8,46
(d, J =2 Hz, 1H), 8,16 (m, 2H), 7,93 (d, J =2 Hz, 1H), 7,67 (m, 1H), 7,67 (m, 2H), 7,27
(sa, 2H), 1,84 (s, 3H).

Vidu4

1-(5-{3-amino-5-[4-(triflometoxy)benzen- 1 -sulfonyl]pyridin-2-yl }-1,3,4-oxadiazol-2-
yl1)-2,2,2-trifloetan-1-ol

Hop chit néu ¢ d& muc duge didu ché bang cach st dung quy trinh duge mo ta
trong phuong phap tong hop ctia Vi du 3 va axit 3,3,3-triflo-2-hydroxypropanoic thay
cho axit 3,3,3-triflo-2-hydroxy-2-metylpropanoic trong Buéc 3 va tao ra cic hgp chat
trung gian theo tht ty sau day: 3-amino-N'-(3,3,3-triflo-2-hydroxypropanoyl)-5-[4-
(triflometoxy)benzen-1-sulfonyl]pyridin-2-carbohydrazit (MS (ESI+) m/z 503 [M+H]"),
3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]-N'-(3,3,3-triflo-2-{[tri(propan-2-
yDsilyl]oxy } propanoyl)pyridin-2-carbohydrazit (MS (ESI+) m/z 615 [M-C3H7]", 643
[M-CH3]"),  5-[4-(triflometoxy)benzen-1-sulfonyl]-2-[5-(2,2,2-triflo-1-{[tri(propan-2-
ylsilyl]oxy}etyl)-1,3,4-oxadiazol-2-yl]pyridin-3-amin (MS (ESI+) m/z 641 [M+H]).
MS (ESI+) m/z 485 [M+H]"; "H RMN (400 MHz, DMSO-ds) & ppm 8,43 (d, J =2 Hz,
1H), 8,15 (m, 2H), 7,90 (d, J = 2 Hz, 1H), 7,67 (m, 2H), 7,29 (s a, 2H), 6,04 (t, ] = 6 Hz,
1H), 4,74 (d, J =6 Hz, 2H).

Vidu 5
(2-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,3-thiazol-5-
yl)metanol

Budc 1: 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-carboxamit

Xt ly dung dich cua axit 3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-
carboxylic (140 mg, 0,386 mmol, Vi du 1-Buédc 2) va 1-[bis(dimetylamino)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat (294 mg, 0,773 mmol, HATU)
trong N,N-dimetylformamit (1,4 ml) bang trietylamin (108 ul, 0,773 mmol), khudy &
nhiét do trong phong trong thoi gian 20 phut, xtt Iy bang luong du ciia dung dich amoni
hydroxit trong nudc 37% (407 ul, 3,86 mmol), va khudy qua dém. Pha logng hdn hop
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bing nude (20 ml) va khudy trong 15 phit. Chat rén tao thanh dwgc thu gom bang cach
loc, rira bang nuéc va 1am kho trong chan khong dé tao ra hop chét néu & dé muc (129
mg, 0,357 mmol, hiéu sut 92%). MS (DCI+) m/z 362 [M+H]", 379 [M+NH.]"; "H RMN
(400 MHz, DMSO-ds) 6 ppm 8,17 (d, J = 2,1 Hz, 1H), 8,13 — 8,09 (m, 2H), 8,02 (s a,
1H), 7,69 (d, J=2,1 Hz, 1H), 7,63 (d, J= 8,1 Hz, 2H), 7,58 (s a, 1H), 7,25 (s a, 2H).

Budc 2: 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-carbothioamit

Khudy hdén hop 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-
carboxamit (80 mg, 0,221 mmol, Budc 1) va photpho pentasulfua (49,2 mg, 0,221 mmol)
trong tetrahydrofuran (2 ml) & nhiét d6 55 °C trong thoi gian 45 phat. Xir Iy hon hop
bang HC1 1 M (~10 ml) va toluen (20 ml). Khudy manh hdn hop va gia nhiét 1én 95 °C
trong thoi gian 2 gid, va sau d6 dé ngudi xudng nhiét do trong phong. Chiét hdn hop véi
etyl axetat. Rira 16p etyl axetat bang nudc mudi, 1am kho (MgSOa4), loc, cd, tai hoa tan
trong etyl axetat/CHaCla, xir Iy bang silicagel (~ 3 g) va ¢6 dén kho. Chuyén huyén phu
silicagel vao hop chira DASI™-12 & dinh cdt silicagel 25 g dugc can bang trude. Sic ky
qua sy rira giai bang gradien cua etyl axetat tir 20% dén 50% trong heptan tao ra hop chat
néu & dé muc (36 mg, 0,095 mmol, hiéu suét 43,1%). '"H RMN (400 MHz, DMSO-ds) &
ppm 9,93 (s a, 1H), 9,73 (s a, 1H), 8,20 (d, J= 2,1 Hz, 1H), 8,16 — 8,11 (m, 2H), 7,81 (d,
J=2,1Hz, 1H), 7,71 (s a, 2H), 7,66 (d, J = 8,1 Hz, 2H).

Budc 3: 2-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]|pyridin-2-yl}-1,3-
thiazol-5-carbaldehyt

Xt 1y hon hop cia 3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-
carbothioamit (30 mg, 0,079 mmol, Budc 2) va 2-bromomalonaldehyt (48,0 mg, 0,318
mmol) trong 2-metyltetrahydrofuran bang pyridin (12,86 pl, 0,159 mmol), va gia nhiét
hén hop dén 70 °C trong thoi gian 90 phit. Hon hop duoc dé ngudi va dugc phan chia
gifta etyl axetat (50 ml) va HCI trong nudc 0,1 M (15 ml). Rira 16p etyl axetat bang nuéc
mudi, 1am kho (MgSOs), loc, ¢o, tai hoa tan trong CHaCla/etyl axetat, xir Iy bang silicagel
(~1,5 g) va c6 dén kho. Chuyén huyén phu silicagel vao hop chira DASi™-12 & dinh cot
silicagel 12 g dwoc can bang trude. Su rira giai bang gradien cia etyl axetat tir 15% dén
50% trong heptan tao ra hop chit néu & dé muc (7 mg, 0,016 mmol, hiéu suét 20,51%).
MS (ESI+) m/z 462 (M+CH3;OH+H)*; MS (ESI-) m/z 428 [M-H]"; 'H RMN (400 MHz,
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CDCls) 8 ppm 10,07 (s, 1H), 8,44 (s, 1H), 8,40 (d, J= 1,9 Hz, 1H), 8,06 — 8,01 (m, 2H),
7,62 (d, J= 1,9 Hz, 1H), 7,37 (d, J = 8,1 Hz, 2H).

Budc 4: (2-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-2-yl}-1,3-thi

azol-5-yl)metanol

X1 Iy dung dich cua 2-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]|pyridin-2-
y1}-1,3-thiazol-5-carbaldehyt (7 mg, 0,016 mmol, Budc 3) trong metanol (1 ml) bang
lwong du NaBH4 (5 mg), khudy & nhiét d6 trong phong trong thdi gian 15 phut, xir Iy
bang HCI trong nuéc 1 M (5 ml) va chiét bang etyl axetat (30 ml). Rira 16p etyl axetat
bang nude mudi, lam kho (MgSOa), loc va cd dén kho. Hoa tan phan cin trong hén hop
ctia CH,Cl, va etyl axetat, xir Iy bang silicagel (~1,5 g) va c6 dén kho. Chuyén huyén phu
silicagel vao hop chira DASi™-12 & dinh cét silicagel 4 g dwoc can bang trudc. Sic ky
qua su rira giai bang gradien cua etyl axetat tir 50% dén 100% trong heptan tao ra hop
chét néu ¢ dé muc (3 mg, 6,95 pmol, hidu suit 42,7%). MS (ESI-) m/z 430 [M-H]; 'H
RMN (400 MHz, CDCI3) é ppm 8,38 (d, J = 1,7 Hz, 1H), 8,04 — 8,00 (m, 2H), 7,77 (s,
1H), 7,54 (d, J = 1,7 Hz, 1H), 7,35 (d, J = 8,0 Hz, 2H), 6,43 (s, 2H), 4,93 (d, J = 5.9 Hz,
2H), 1,90 (d, J = 5,9 Hz, 1H).

Vidu6
2-(1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-sulfonyl|pyridin-3-amin

Khuéy dung dich ctia iodobenzen (696 mg, 2,162 mmol), (2,2,6,6-tetrametyl-
piperidin-1-yl)oxyl (TEMPO, 45,0 mg, 0,288 mmol) va (5-(3-amino-5-((4-
(triflometoxy)phenyl)sulfonyl)pyridin-2-yl)-1,3,4-oxadiazol-2-yl)metanol (300 mg,
0,721 mmol, Vi du 1) trong 1,4-dioxan (20 ml) va nuéc (6,00 ml) & nhiét d) moi trudng
trong thoi gian 30 phut. Phan tich LC/MS cho thiy chu yéu I san phim mong mubn.
Chiét hdn hop bang 60 ml etyl axetat va 20 ml nuéec. Lop hitu co dugce tach riéng va loai
b6 dung méi trong chdn khéng. Khudy nguyén liéu thé trong 20 ml etyl axetat, va loc dé
tao ra hop chit néu ¢ dé& muc (177 mg, 0,458 mmol, hiéu suit 63,6%). '"H RMN (400
MHz, DMSO-ds) 6 ppm 9,44 (s, 1H), 8,44 (d, J = 2,0 Hz, 1H), 8,21 - 8,12 (m, 2H), 7,93
(d, J = 2,1 Hz, 1H), 7,67 (dd, J = 9,0, 1,2 Hz, 2H), 7,30 (s, 2H); MS (ESI+) m/z 387
(M+HY).

Vidu7
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(5-{3-amino-5-[4-(triflometyl)benzen-1-sulfonyl]|pyridin-2-yl}-1,3,4-oxadiazol-2-
yl)metanol

Budc 1: axit 3-amino-5-((4-(triflometyl)phenyl)thio)picolinic

Suc dung dich cia axit 3-amino-5-bromopicolinic (15,00 g, 69,1 mmol) trong N,N-
dimetylformamit (150 ml) va 4-(triflometyl)benzenthiol (11,37 ml, 83 mmol) bang N
trong thoi gian 20 phit. B4 sung N-etyl-N-isopropylpropan-2-amin (24,14 ml, 138 mmol)
vao hon hop phan tmg. Gia nhiét hdn hop phan tmg 1én 100 °C duéi khi N trong thoi
gian 4 gio. Rot tir tir phan tmg vao hdn hop ctia 150 ml nude va 20 ml dung dich HCI
trong nude 1 M, ma da dugce lam lanh Xuéng 0 °C. Rira chét ran tao thanh trong binh thot
cb chira hdén hop phan Gng bang nude (100 ml) va dau mé (30 ml x 3), va sau d6 1am kho
dudi ap suét giam dé tao ra hop chit néu & dé muc (19,5 g, 61,4 mmol, hiéu suét 89%).

MS (ESI+) m/z 315,1 (M+H)".
Budc 2: axit 3-amino-5-((4-(triflometyl)phenyl)sulfonyl)picolinic

Hoa tan axit 3-amino-5-((4-(triflometyl)phenyl)thio)picolinic (2,000 g, 6,36
mmol) trong axit trifloaxetic (TFA, 15 ml) va lam lanh hén hop thu duoc xubng 0 °C
bang bé nudc da. Tiép theo, bd sung H,0, (2,60 ml, 25,5 mmol, 30% trong nuéc) & nhiét
d6 0 °C, va khudy hén hop & nhiét do 0 °C trong thoi gian 1 gio. P& hdn hop 4m 1én dén
20 °C va khudy trong thoi gian 2 gio. Pha lodng bdt nhdo bang hdn hop ciia axit axetic
1% trong nude. Thu dugc huyén phil va tiép d6 loc hdn hop. Rira chit rin di duoc thu
gom bang hdn hop axit axetic 1%/nudc va sau d6 1a diclometan/metanol (10/1, 20 ml).
Lam khé chit rin dudi ap suét giam dé tao ra hop chét néu & d&& muc (1,96 g, 5,66 mmol,
hiéu suit 89%). 'H RMN (400 MHz, DMSO-ds) & ppm 8,28 (d, J=2,0 Hz, 1H), 8,22 (d,
J= 8,3 Hz, 2H), 8,06 (d, J = 8,4 Hz, 2H), 7.82 (d, J = 2,0 Hz, 1H), 7,12 (s a, 2H); MS
(ESI+) m/z 347 (M+H)™.

Budce 3: 3-amino-N'-(2-hydroxyaxetyl)-5-((4-(triflometyl)phenyl)sulfonyl)picoli
nohydrazit

B6 sung axit 3-amino-5-((4-(triflometyl)phenyl)sulfonyl)picolinic (3,00 g, 8,66
mmol), 3H-[1,2,3]triazolo[4,5-b]pyridin-3-0l (0,059 g, 0,433 mmol), va 2-
hydroxyaxetohydrazit (0,858 g, 9,53 mmol) vao N,N-dimetylformamit (20 ml). Khudy
hén hop & nhiét d6 25 °C trong 10 phut. B6 sung tat ca 1-(3-dimetylaminopropyl)-3-
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etylcarbodiimit hydroclorua (2,491 g, 13,00 mmol) trong mdt 1an. Khudy hn hop & nhiét
d6 45 °C trong thoi gian 2 gid. B sung nude (20 ml). Loc hdn hop, rira bang etyl axetat
(3 x10 ml), va lam khé duéi ap sudt giam dé tao ra hop chét néu & d& muc (3,4 g, 7,96

mmol, hiéu suét 92%); MS (ESI+) m/z 419,7 (M+H)".

Budc 4: 3-amino-5-((4-(triflometyl)phenyl)sulfonyl)-N'-(2-((triisopropylsilyl)ox
y)axetyl)picolinohydrazit

B sung trietylamin (5,00 ml, 35,9 mmol) vao hén hop cta 3-amino-N'-(2-
hydroxyaxetyl)-5-((4-(triflometyl)phenyl)sulfonyl)picolinohydrazit (6,00 g, 14,34
mmol) trong N,N-dimetyl formamit (50 ml). Lam lanh hén hop xuéng 0 °C, va bd sung
triflometyl triisopropylsilansulfonat (5,03 ml, 18,64 mmol). Khudy hén hop phan tmg &
nhiét 4o 20 °C trong 3 gio. B6 sung nude (100 ml). Loc chét rén, rira béng nude (50 ml
x 2), rira bang etyl axetat (2 x 15 ml), va 1am kho dudi ap suét giam dé tao ra hop chét

néu ¢ d& muc (7.2 g, 12,53 mmol, hiéu suét 87%). MS (ESI+) m/z 575,7 (M+H)".

Budc 5: 5-((4-(triflometyl)phenyl)sulfonyl)-2-(5-(((triisopropylsilyl)oxy)metyl)-
1,3,4 -oxadiazol-2-yl)pyridin-3-amin

Nap vio binh thét ¢d ba day tron 250 ml 1dp v6i nam cham khudy vé6i 3-amino-5-
((4-(triflometyl)phenyl)sulfonyl)-N'-(2-((triisopropylsilyl)oxy)axetyl)picolinohydrazit
(3,50 g, 6,09 mmol) va dé dudi khi Na. Bb sung N, N-dimetylpyridin-4-amin (0,074 g,
0,609 mmol), 4-metylbenzen-1-sulfonyl clorua (1,742 g, 9,14 mmol), va axetonitril (35
ml), tao ra bot nhdo. Gia nhiét hdn hop phan tng 1én 50 °C. Bb sung tir tir N-etyl-N-
isopropylpropan-2-amin (3,72 ml, 21,32 mmol) qua bom tiém (nhiét d bén trong ting
1én dén 50 °C trong qué trinh bd sung) lam cho hdn hop phan tng trd nén ddng nhét.
Khudy hdn hop phan tmg & nhiét 6 50 °C trong thoi gian 1 gid. Co hdn hop, va b sung
nude (15 ml). Loc hdn hop, va rira chit ran bang nuée (15 ml x 2) va metanol (2 x 10
ml). Lam kho chét rin dudi 4p sudt giam dé tao ra hop chit néu & dé muc (3,2 g, 5,12

mmol, hiéu sudt 84%). MS (ESI+) m/z 557,2 (M+H)".

Budc 6: (5-{3-amino-5-[4-(triflometyl)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-0x

adiazol-2-yl)metanol

Tron dung dich cua 5-((4-(triflometyl)phenyl)sulfonyl)-2-(5-
(((triisopropylsilyl)oxy) metyl)-1,3,4-oxadiazol-2-yl)pyridin-3-amin (5,80 g, 10,42
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mmol) trong axetonitril (50 ml) & nhiét d§ trong phong trong thoi gian 5 phut. B6 sung
tetra-N-butylamoni florua (TBAF 1,0 M, 10,94 ml, 10,94 mmol) trong tetrahydrofuran.
Khu4y hén hop phan ting & nhiét do trong phong trong 1 gid. Sau khi hoan thanh, ¢6 phan
tmg dén khoang 10 ml. B6 sung nude (30 ml). Loc chét rin, va rira bang nudc (2 x 30
ml) va metanol (15 ml x 3). Lam kho chét rin trong chan khong dé tao ra hop chét néu &
d& muc (3,57 g, 8,92 mmol, hiéu suat 86%). 'H RMN (400 MHz, DMSO-ds) & ppm 8,46
(d, J= 1,8 Hz, 1H), 8,25 (d, J = 8,2 Hz, 2H), 8,07 (d, J = 8,3 Hz, 2H), 7,94 (d, J = 1,8
Hz, 1H), 7,30 (s, 2H), 6,04 (s, 1H), 4,76 (d, J = 6,3 Hz, 2H); MS (ESI+) m/z 401,0
(M+H)".

Vidu 8
5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl|pyridin-2-yl}-1,3,4-oxadiazol-2-
carboxamit

Buéce 1: 2-(2-(3-amino-5-((4-
(triflometoxy)phenyl)sulfonyl)picolinoyl)hydrazinyl)-2-oxoaxetamit

Nap vao 1o 20 ml véi axit 3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)picolinic
(0,5 g, 1,380 mmol, Budc 2 Vidu 1), 2-hydrazinyl-2-oxoaxetamit (0,213 g, 2,070 mmol),
3H-[1,2,3]triazolo[4,5-b]pyridin-3-0l (9,39 mg, 0,069 mmol), va N,N-dimetylformamit
(3 ml). Khudy hén hop ¢ nhiét do trong phong trong thoi gian 15 pht. B6 sung tét ca 1-
(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (0,397 g, 2,070 mmol) trong mot
14n, va gia nhiét hdn hop & nhiét d 45 °C trong thoi gian mot gio. B6 sung nudc (8 ml).
Khuéy hén hop trong thoi gian 30 phat & nhiét do trong phong va loc dé tao ra hop chat
néu & dé muc (0,431 g, 0,963 mmol, hiéu suat 69,8%). 'H RMN (400 MHz, DMSO-ds)
6 ppm 10,53 (s, 1H), 10,46 (s, 1H), 8,23 (d, J =2,0 Hz, 1H), 8,18 - 8,13 (m, 3H), 7,87 (s,
1H), 7,78 (d, J = 2,1 Hz, 1H), 7,66 (d, J = 7,9 Hz, 1H), 7,21 (s, 2H); MS (APCI+) m/z
448 (M+H)".

Budc 2: 5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]|pyridin-2-yl}-1,3,4-
oxadiazol-2-carboxamit

Nap vao lo 20 ml Vi 2-(2-(3-amino-5-((4-
(triflometoxy)phenyl)sulfonyl)picolinoyl)hydrazinyl)-2-oxoaxetamit (390 mg, 0,872

mmol, Budc 1), 4-dimetylaminopyridin (10,65 mg, 0,087 mmol), p-toluensulfonyl clorua

(316 mg, 1,656 mmol), va axetonitril (5,1 ml). Gia nhiét bot nhio thu dugc ¢ nhi€t do 45
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°C. B sung timg giot bazo Hunig (NV,N-diisopropyletylamin, 0,533 ml, 3,05 mmol) tir tir
va tiép tuc gia nhiét & nhiét do 45 °C trong thoi gian hai gio. B6 sung nudce (8 ml) va
khudy bot nhdo trong thoi gian 30 phit & nhiét do trong phong. Loc chét rin qua gidy
béng cach st dung trong luc. Hoa tan chét rin trong 5 ml DMSO v6i nhiét ¢ 60 °C, dé
ngudi, va loc. Lam khé chét rén thu duge trong chan khong trong thoi gian 16 gio dé tao
ra hop chit néu & d& muc tinh khiét (180 mg, 0,420 mmol, hiéu suat 48,1%). '"H RMN
(400 MHz, DMSO-ds) 6 ppm 8,68 (s, 1H), 8,46 (d, J = 2,1 Hz, 1H), 8,29 (s, 1H), 8,22 -
8,13 (m, 2H), 7,95 (d, J = 2,1 Hz, 1H), 7,67 (dt, J = 7,9, 1,1 Hz, 2H), 7,32 (s, 2H); MS
(APCI+) m/z 430 (M+H)".

Vidu9
{5-[3-amino-5-(4-flobenzen-1-sulfonyl)pyridin-2-yl]-1,3,4-oxadiazol-2-yl }metanol
Buéc 1: axit 3-amino-5-((4-flophenyl)thio)picolinic

Khudy axit 3-amino-5-bromopicolinic (5 g, 23,04 mmol) trong N,N-
dimetylformamit (50 ml). BS sung 4-flobenzenthiol (3,54 g, 27,6 mmol) va N,N-
diisopropyletylamin (8,05 ml, 46,1 mmol). Gia nhiét hén hop phan rng & nhiét do 100
°C trong thoi gian 5 gid. Lam lanh hdn hop xudng nhiét d6 trong phong. Rét tir tir hdn
hop vao nuéc d4, va diéu chinh do pH vé 5 bang dung dich HCI trong nuéce 1N. Loc chét
ran va rira béng nudc lanh, sau do 1a ete dau mé, dé tao ra hop chét néu & dé muc (5.6 g,

20,77 mmol, hiéu suat 90%); MS (ESI+) m/z 265,7 (M+H)".
Buéce 2: axit 3-amino-5-((4-flophenyl)sulfonyl)picolinic

Hoa tan axit 3-amino-5-((4-flophenyl)thio)picolinic (3 g, 11,35 mmol) trong axit
trifloaxetic (21 ml) va lam lanh hdn hop thu duge xudng 0 °C bang bé nude da. B6 sung
hydro peroxit (4,64 ml, 45,4 mmol, 30% trong nudc) & nhiét 4o 0 °C, va khuéy hén hop
& nhiét d6 0 °C trong thoi gian 1 gio. Dé hdn hop 4m 1én dén 20 °C va khudy trong thoi
gian 1 gio. Pha loang hdn hop phan ting bang hén hop ciia axit axetic 1% trong nude (150
ml). Thu duoc huyén phil ma sau d6 dugc loc. Rira chét rén da duoc thu gom bang nudce
da (200 ml), va lam kho duéi ap suét giam dé tao ra hop chét néu & dé muc (3,0 g, 10,02
mmol, hiéu suét 88%). 'H RMN (400 MHz, DMSO-ds) & ppm 8,25 (s, 1H), 8,11-8,07
(m, 2H), 8,06 (d, J = 8.4 Hz, 2H), 7,78 (s, 1H), 7,53 (t, J = 8,8 Hz, 2H), 7,12 (s a, 2H);
MS (ESI+) m/z 297,7 (M+H)".
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Budc 3: 3-amino-5-((4-flophenyl)sulfonyl)-N'-(2-hydroxyaxetyl)picolinohydrazit

Khudy axit 3-amino-5-((4-flophenyl)sulfonyl)picolinic (5 g, 16,88 mmol), 1-
hydroxy-7-azabenzotriazol (0,115 g, 0,844 mmol) va 2-hydroxyaxetohydrazit (1,672 g,
18,56 mmol) trong dimetyl formamit (30 ml) ¢ nhiét d¢ 25 °C trong thoi gian 10 phut.
B6 sung tit ca 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (4,85 g, 25,3
mmol) trong mot 14n & nhiét do bén trong 1a 25 °C. Khudy dung dich & nhiét do 25 °C
trong thoi gian 10 phit, va gia nhiét 1én 45 °C trong thoi gian 1 gi0. B6 sung hén hop
phan tng vao nudc da va khudy trong thoi gian 3 gio. Thu gom chét ran bang cach loc
varua béng nué6e da dé tao ra hop chit néu & dé muc (5,7 g, 14,70 mmol, hiéu suét 87%).

MS (ESI+) m/z 369,7 (M+H)".

Budc 4: 3-amino-5-((4-flophenyl)sulfonyl)-N'-(2((triisopropylsilyl)oxy)axetyl)pi

colinohydrazit

Khudy dung dich cua 3-amino-5-((4-flophenyl)sulfonyl)-N'-(2-
hydroxyaxetyl)picolinohydrazit (6,2 g, 16,83 mmol) trong N,N-dimetyl formamit (45 ml)
& nhiét do 0 °C. B8 sung trietylamin (7,04 ml, 50,5 mmol), va bd sung tir tir
triisopropylsilyl triflometansulfonat (8,77 g, 28,6 mmol). Khudy hén hop phan tmg &
nhiét do 20 °C trong 16 gid. B sung hdn hop phan tmg vao nude da va khudy trong thoi
gian 2 gi¢. Thu gom chét rn bang cach loc va rira bang nudc da dé tao ra hop chit néu

& @& muc (8,5 g, 15,39 mmol, hiéu suit 91%). MS (ESI+) m/z 525,7 (M+H)".

Budce 5: 5-((4-flophenyl)sulfonyl)-2-(5-(((triisopropylsilyl)oxy)metyl)-1,3,4-oxa
diazol-2-yl)pyridin-3-amin

Khudy dung dich cua 3-amino-5-((4-flophenyl)sulfonyl)-N'-(2-
((triisopropylsilyl)oxy)axetyl)picolinohydrazit (4 g, 7,62 mmol), N,N-dimetylpyridin-4-
amin (0,931 g, 7,62 mmol) va 4-metylbenzen-1-sulfonyl clorua (1,453 g, 7,62 mmol)
trong axetonitril (40 ml). Gia nhiét hdn hgp phan tng 1én 45 °C. B6 sung tir tir N-etyl-N-
isopropylpropan-2-amin (0,985 g, 7,62 mmol). Gia nhiét hdn hop phan tmg & nhiét do 45
°C trong thoi gian 2 gio, va sau d6 dé ngudi xubng nhiét do trong phong. B6 sung nurée
va khudy hén hop trong thoi gian 1 gio. Loc hdn hop, va rira chét rin bang nudc dé tao
ra hop chit néu & d& muc (3,8 g, 7,13 mmol, hiéu suit 93%). MS (ESI+) m/z 507,7
(M+H)".
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Buéc 6: (5-(3-amino-5-((4-flophenyl)sulfonyl)pyridin-2-yl)-1,3,4-oxadiazol-2-

yl)metanol

Khuéy hdn hop cua 5-((4-flophenyl)sulfonyl)-2-(5-
(((triisopropylsilyl)oxy)metyl)-1,3,4-oxadiazol-2-yl)pyridin-3-amin (8 g, 15,79 mmol)
trong thoi gian 5 phut trong axetonitril (120 ml). B6 sung tetra-N-butylamoni florua)
(18,95 ml, 18,95 mmol). Khudy h6n hop phan ting & nhiét d 20 °C trong thoi gian 2 gio.
Dé hdn hop phan tng ngudi xudng nhiét do trong phong. B6 sung tir tir dung dich cia
0,53 ml H3PO4 85% trong 75 ml nudc vao hdn hop phan ing. Khuiy bot nhéo thu dugc
& nhiét do 20 °C trong thoi gian 3 gid. Loc chit rin va rira bang 35 ml dung dich 1:5 (thé
tich/thé tich) ctia CHsCN/nuéc, rira bang 15 ml nuéc, va lam khé trong chan khong dé
tao ra hop chit néu & dé& muc (5,06 g, 14,15 mmol, hiéu sut 90%). 'TH RMN (400 MHz,
DMSO-ds) 6 ppm 8,42 (d, J=2,0 Hz, 1H), 8,13-8,08 (m, 2H), 7,90 (d, J = 2,0 Hz, 1H),
7,53 (t, J= 10,4 Hz, 2H), 7,27 (s, 2H), 6. (t, J = 6,2 Hz, 1H), 4,75 (d, J = 6,4 Hz, 2H);
MS (ESI+) m/z 351,7 (M+H)".

Vidu 10
2-(5-xyclohexyl-1,3,4-oxadiazol-2-y1)-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-3-
amin

Budc 1: tert-butyl 2-(3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)picolinoyl)hy

drazincarboxylat

B6 sung vao lo 20 ml axit 3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)picolinic
(100 mg, 0,276 mmol) trong N,N-dimetylaxetamit (4 ml). B6 sung 2-(3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouroni hexaflophosphat(V) (115
mg, 0,304 mmol) va N-etyl-N-isopropylpropan-2-amin (0,145 ml, 0,828 mmol), sau do
la tert-butyl hydrazincarboxylat (43,8 mg, 0,331 mmol). Khu4y hdn hop phan ting & nhiét
do trong phong trong 1 gio. Loai bo dung moi dudi ludng khi nito. Pha loang phan cin
bing 4 ml etyl axetat va rira bang nu6c (1x 5 ml). C6 16p hitu co va tinh ché bang cach
sir dung sic ky silicagel (bang cach sir dung etyl axetat trong heptan lam gradien, 5-100%,
cot 4 g) dé tao ra hop chit néu ¢ d& muc. '"H RMN (400 MHz, DMSO-ds) & ppm 10,16
(s, 1H), 8,82 (s, 1H), 8,18 (d, /= 2,1 Hz, 1H), 8,17 — 8,04 (m, 2H), 7,74 (d, J= 2,1 Hz,
1H), 7,68 — 7,56 (m, 2H), 7,18 (s, 2H), 1,39 (s, 9H).

Budc 2: 3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)picolinohydrazit
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Bé sung axit trifloaxetic (1 ml, 12,98 mmol) vao tert-butyl 2-(3-amino-5-((4-
(triflometoxy)phenyl)sulfonyl)picolinoyl)hydrazincarboxylat, va khudy hdn hop phan
g ¢ nhiét do trong phong trong thoi gian 1 gio. Loai béd dung moi duéi ludng khi nito.
Tao huyén phil nguyén liéu thd trong 1 ml heptan va khudy qua dém. Thu gom chit rin
thu duoc béng cach loc dé tao ra hop chit néu & dé muc. '"H RMN (501 MHz, DMSO-ds
:D,0 =9:1 (v/v)) 6 ppm 8,25 (d, J= 2,1 Hz, 1H), 8,17 — 8,10 (m, 2H), 7,82 (d, J = 2,0
Hz, 1H), 7,65 (dq, J= 7.9, 1,1 Hz, 2H).

Budc 3: 3-amino-N'-(xyclohexancarbonyl)-5-((4-(triflometoxy)phenyl)sulfonyl)

picolinohydrazit

B& sung vao lo 4 ml axit xyclohexancarboxylic (25,7 mg, 0,201 mmol), 2-(3H-
[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3-tetrametylisouroni hexaflophosphat(V) (70,0
mg, 0,184 mmol) va N-etyl-N-isopropylpropan-2-amin (0,088 ml, 0,502 mmol) trong
N,N-dimetylaxetamit (1 ml). B6 sung 3-amino-5-((4-
(triflometoxy)phenyl)sulfonyl)picolinohydrazit (63 mg, 0,167 mmol) va khudy hén hop
phan ung & nhiét do trong phong trong thoi gian 1 gio. Tinh ché hdn hop phan tng bang
cach st dung quy trinh tinh ché TFA6 pha dao dé tao ra hop chét néu & dé muc (20 mg,
hiéu suit 24,6%). '"H RMN (501 MHz, DMSO-ds :D>0 = 9:1 (v/v)) & ppm 8,24 (d, J =
2,0 Hz, 1H), 8,20 — 8,12 (m, 2H), 7,76 (d, J = 2,0 Hz, 1H), 7,69 — 7,63 (m, 2H), 2,28 —
2,18 (m, 1H), 1,77 — 1,68 (m, 3H), 1,62 (d, J= 12,6 Hz, 1H), 1,43 — 1,12 (m, 6H).

Buéce 4: 2-(5-xyclohexyl-1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen- 1-sulf

onyl]pyridin-3-amin

Trong lo 4 ml, bd sung 3-amino-N'-(xyclohexancarbonyl)-5-((4-
(triflometoxy)phenyl)sulfonyl)picolinohydrazit (20 mg, 0,041 mmol) vao axetonitril (1
ml). B6 sung p-toluensulfonyl clorua (15,68 mg, 0,082 mmol) va N-etyl-N-
isopropylpropan-2-amin (0,022 ml, 0,123 mmol) va khudy hdn hop phan tmg & nhiét do
trong phong qua dém. Hon hop phén tmg chi hoan thanh 50% theo HPLC, do d6 gia nhiét
hén hop phan tng 1én 65 °C qua cudi tuan. Tinh ché truc tiép hdn hop bang cach sir dung
phuong phap HPLC/MS diéu ché TFA6 dé tao ra hop chét néu & d& muc (5,2 mg, hiéu
sudt 27%). 'H RMN (400 MHz, DMSO-ds :D20 = 9:1 (v/v)) & ppm 8,43 (d, J = 2,0 Hz,
1H), 8,17 (d, J = 8,9 Hz, 2H), 7,89 (d, J = 2,1 Hz, 1H), 7,66 (dd, J = 8,8, 1,2 Hz, 2H),
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3,17 —<27874/g>9 (m, 1H), 2,05 (d, J= 12,0 Hz, 2H), 1,83 — 1,20 (m, 8H); MS (APCI+)
m/z 469,0 (M+H)".

Vidu 11
2-{5-[(S)-metoxy(phenyl)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu ¢ & muc dugc diéu ché theo quy trinh duoe mé ta trong Vi du 10,
axit (S)-2-metoxy-2-phenylaxetic thay cho axit xyclohexancarboxylic. 'H RMN (400
MHz, DMSO-ds :D>O = 9:1 (v/v)) 6 ppm 8,42 (d, J = 2,0 Hz, 1H), 8,16 (d, J = 8,9 Hz,
2H), 7,90 (d, J=2,1 Hz, 1H), 7,70 — 7,61 (m, 2H), 7,52 — 7,36 (m, SH), 5,89 (s, 1H), 3.41
(s, 3H); MS (APCI+) m/z 506,9 (M+H)".

Vidu 12
2-{5-[(xyclopropylmetoxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & @& muc duge diu ché theo quy trinh duoc mé ta trong Vi du 10,
axit 2-(xyclopropylmetoxy)axetic thay cho axit xyclohexancarboxylic. 'H RMN (400
MHz, DMSO-ds :D>0 = 9:1 (v/v))  ppm 8,45 (d, J= 2,1 Hz, 1H), 8,19 (d, J = 8,9 Hz,
2H), 7,92 (d, J=2,0 Hz, 1H), 7,70 — 7,64 (m, 2H), 4,82 (s, 2H), 3,39 (d, J= 7,0 Hz, 2H),
1,09 — 0,94 (m, 1H), 0,56 — 0,40 (m, 2H), 0,24 — 0,15 (m, 2H); MS (APCI+) m/z 471,0
(M+H)".

Vidu 13
2-[5-(phenoxymetyl)-1,3,4-oxadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & dé muc duoc didu ché theo quy trinh duge mo ta trong Vi du 10,
axit 2-phenoxyaxetic thay cho axit xyclohexancarboxylic. 'TH RMN (500 MHz, DMSO-
de :D20 =9:1 (v/v)) 6 ppm 8,44 (d, J=2,0 Hz, 1H), &,18 (d, J = 9,0 Hz, 2H), 7,92 (d, J
=2,0 Hz, 1H), 7,66 (d, J = 8,4 Hz, 2H), 7,34 (dd, J = 8.8, 7,3 Hz, 2H), 7,09 (d, J = 1,1
Hz, 2H), 7,03 (t, J= 7,4 Hz, 1H), 5,51 (s, 2H); MS (APCI+) m/z 492,9 (M+H)".

Vidu 14
2-{5-[(xyclopentyloxy)metyl]-1,3,4-oxadiazol-2-yl }-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin
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Hop chét néu & d& muc duoc diéu ché theo quy trinh duoc mod ta trong Vi du 10,
axit 2-(xyclopentyloxy)axetic thay cho axit xyclohexancarboxylic. 'H RMN (400 MHz,
DMSO-ds :D20 = 9:1 (v/v)) & ppm 8,45 (d, J = 2,0 Hz, 1H), 8,18 (d, J = 8,9 Hz, 2H),
7,92 (d, J=2,0 Hz, 1H), 7,71 — 7,62 (m, 2H), 4,75 (s, 2H), 4,13 — 4,03 (m, 1H), 1,83 —
1,39 (m, 8H); MS (APCI+) m/z 485,0 (M+H)".

Vidu 15
5-[4-(triflometoxy)benzen-1-sulfonyl]-2-{5-[ (triflometoxy)metyl]-1,3,4-oxadiazol-2-
yl}pyridin-3-amin

Hop chét néu ¢ d& muc duoc diéu ché theo quy trinh duge mo ta trong Vi du 10,
axit 2-(triflometoxy)axetic thay cho axit xyclohexancarboxylic. 'H RMN (400 MHz,
DMSO-ds :D20 = 9:1 (v/v)) & ppm 8,46 (d, J = 2,0 Hz, 1H), 8,19 (d, J = 8,9 Hz, 2H),
7,94 (d, J = 2,0 Hz, 1H), 7,77 — 7,62 (m, 2H), 5,62 (s, 2H); MS (APCI+) m/z 484.,9
(M+H)".

Vidu 16
2-(5-{[(oxolan-3-yl)oxy]metyl }-1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu & d& muc duoc diéu ché theo quy trinh dugc mo ta trong Vi du 10,
axit 2-((tetrahydrofuran-3-yl)oxy)axetic thay cho axit xyclohexancarboxylic. 'H RMN
(400 MHz, DMSO-ds :D>0 =9:1 (v/v)) 6 ppm 8,45 (d, J= 2,1 Hz, 1H), 8,19 (d,/=9,0
Hz, 2H), 7,92 (d, J=2,0 Hz, 1H), 7,72 — 7,56 (m, 2H), 4,83 (s, 2H), 4,39 — 4,30 (m, 1H),
3,79 — 3,59 (m, 4H), 2,14 — 1,76 (m, 2H); MS (APCI+) m/z 486,9 (M+H)".

Vidu 17
2-{5-[(2-metoxyetoxy)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Budc 1: 3-amino-N'-(2-(2-metoxyetoxy)axetyl)-5-((4-(triflometoxy)phenyl)sulfo
nyl)picolinohydrazit

B6 sung vao lo 4 ml axit 2-(2-metoxyetoxy)axetic (0,4 M trong N,N-
dimetylaxetamit, 199 pl, 0,08 mmol, 1,5 duong luong) va 2-(3H-[1,2,3]triazolo[4,5-
blpyridin-3-yl)-1,1,3,3-tetrametylisouroni hexaflophosphat(V) (0,12 M trong N,N-
dimetylaxetamit, 500 pl, 0,063 mmol, 1,2 duong luong). Bb sung 3-amino-5-((4-
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(triflometoxy)phenyl)sulfonyl)picolinohydrazit tir Bu6c 2 trong Vi du 10 (0,10 M trong
N,N-dimetylaxetamit, 500 pl, 0,053 mmol, 1,0 duong luong), sau do la N-etyl-N-
isopropylpropan-2-amin (27 pl, 0,16 mmol, 3,0 duong lugng) va khudy hdn hgp phan
g & nhiét do trong phong trong thoi gian 1 gio. Tinh ché hdn hop phan tmg bang cach
stt dung quy trinh pha ddo TFA6 dé tao ra hop chét néu & dé muc.

Budce 2: 2-{5-[(2-metoxyetoxy)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)

benzen-1-sulfonyl]pyridin-3-amin

Chuyén hop chét tir Bude 1 vao 1o 4 ml va bd sung toluen (500 ul). B6 sung chit
phan tmg Lawesson (32 mg, 0,08 mmol, 1,5 duong luong) nguyén chét vao lo va gia
nhiét phan tng lén 110 °C trong thoi gian 1 gio. Loai béd dung moi dudi ludng khi nito.
B6 sung nuée va diclometan va xoay hon hgp. Loai bé pha hitu co, 1am kho dudi ludng
khi nito, va hoan nguyén trong DMSO/CH3;0H. Tinh ché nguyén liéu tho bang céach sir
dung phuong phap HPLC/MS dao pha AA7 dé tao ra hop chit néu & dé muc (6,4 mg,
hiéu suét 25%). 'H RMN (400 MHz, DMSO-ds :D>0 = 9:1 (v/v)) § ppm 8,40 (d, J=2,0
Hz, 1H), 8,19 (d, J= 8,9 Hz, 2H), 7,91 (d, J = 2,0 Hz, 1H), 7,72 — 7,62 (m, 2H), 4,96 (s,
2H), 3,74 — 3,68 (m, 2H), 3,55 — 3,48 (m, 2H), 3,27 (s, 3H); MS (APCI+) m/z 490,9
(M+H)*.

Vidu 18
N-[(5-{3-amino-5-[4-(triflometoxy)benzen- 1 -sulfonyl]pyridin-2-yl}-1,3,4-thiadiazol-2-
yl)metyl|xyclopropancarbothioamit

Hop chat néu & dé muc dugc diéu ché theo quy trinh dugc mo ta trong Vi du 17,
axit 2-(xyclopropancarboxamido)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN
(400 MHz, DMSO-ds :D>0 = 9:1 (v/v)) 6 ppm 8,38 (d, J=2,0 Hz, 1H), 8,18 (d, J= 8,9
Hz, 2H), 7,89 (d, J=2,0 Hz, 1H), 7,75 — 7,60 (m, 2H), 5,22 (s, 2H), 2,21 — 2,04 (m, 1H),
1,12 - 0,99 (m, 2H), 0,99 — 0,84 (m, 2H); MS (APCI+) m/z 515,8 (M+H)".

Vidu 19
2-{5-[(S)-metoxy(phenyl)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu ¢ dé muc duoc diéu ché theo quy trinh dugc mo ta trong Vi du 17,

axit (S)-metoxy-phenyl-axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400
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MHz, DMSO-ds :D,0 = 9:1 (v/v)) 8 ppm 8,38 (d, J = 2,0 Hz, 1H), 8,17 (d, J = 8,9 Hz,
2H), 7,88 (d, J= 2,0 Hz, 1H), 7,70 — 7,62 (m, 2H), 7,52 — 7,31 (m, 5H), 5,89 (s, 1 H), 3,41
(s, 3H); MS (APCI+) m/z 522,8 (M+H)".

Vidu 20
(28)-2-(5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl|pyridin-2-yl}-1,3,4-
thiadiazol-2-yl)-1,1,1-triflopropan-2-ol

Hop chét néu & dé muc dugc diéu ché theo quy trinh dugc mo ta trong Vi du 17,
axit (R)-3,3,3-triflo-2-hydroxy-2-metylpropanoic thay cho axit 2-(2-metoxyetoxy)axetic.
"H RMN (400 MHz, DMSO-ds :D>0 =9:1 (v/v)) 6 ppm 8,40 (d, J= 2,0 Hz, 1H), 8,19
(d, J = 8,9 Hz, 2H), 7,92 (d, J = 2,0 Hz, 1H), 7,70 — 7,64 (m, 3H), 1,86 (s, 3H); MS
(APCI+) m/z 514,7 (M+H)".

Vidu 21
2-{5-[(1R)-1-metoxyetyl]-1,3,4-thiadiazol-2-y1}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc didu ché theo quy trinh dugc mo ta trong Vi du 17,
axit (R)-2-metoxypropanoic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz,
DMSO-ds :D20 =9:1 (v/v)) 6 ppm 8,40 (d, J=2,0 Hz, 1H), 8,26 — 4 (m, 2H), 7,90 (d, J
= 2,0 Hz, 1H), 7,73 — 7,60 (m, 2H), 4,88 (q, J = 6,5 Hz, 1H), 3,35 (s, 3H), 1,55 (d, J =
6,5 Hz, 3H); MS (APCI+) m/z 460,9 (M+H)".

Vidu 22
2-[5-(1-metoxyetyl)-1,3,4-thiadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc diéu ché theo quy trinh dwge md ta trong Vi du 17,
axit 2-metoxypropanoic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz,
DMSO-ds :D>0 = 9:1 (v/v)) & ppm 8,40 (d, J= 2,0 Hz, 1H), 8,19 (d, J = 8,9 Hz, 2H),
7,90 (d, J=2,0 Hz, 1H), 7,75 — 7,62 (m, 2H), 4,88 (q, J = 6,5 Hz, 1H), 3,35 (s, 3H), 1,56
(d, J= 6,5 Hz, 3H); MS (APCI+) m/z 460,9 (M+H)".

Vidu 23
2-{5-[(1S)-1-metoxyetyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin
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Hop chét néu & dé muc duoc diéu ché theo quy trinh dugc md ta trong Vi du 17,
axit (S)-2-metoxypropanoic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz,
DMSO-ds :D>0 = 9:1 (v/v)) & ppm 8,40 (d, J = 2,0 Hz, 1H), 8,19 (d, J = 8,9 Hz, 2H),
7,90 (d, J=2,0 Hz, 1H), 7,75 — 7,62 (m, 2H), 4,88 (q, J= 6,5 Hz, 1H), 3,35 (s, 3H), 1,56
(d, J= 6,5 Hz, 3H); MS (APCI+) m/z 460,9 (M+H)".

Vidu 24
2-{5-[(xyclopropylmetoxy)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu ¢ dé muc dugc diéu ché theo quy trinh dugc md ta trong Vi du 17,
axit 2-(xyclopropylmetoxy)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400
MHz, DMSO-ds :D>0 = 9:1 (v/v)) 6 ppm 8,40 (d, J= 2,0 Hz, 1H), 8,18 (d, /= 8,9 Hz,
2H), 7,90 (d, J=2,0 Hz, 1H), 7,78 — 7,55 (m, 2H), 4,95 (s, 2H), 3,42 (d, J= 6,9 Hz, 2H),
1,13 - 0,86 (m, 1H), 0,58 — 0,43 (m, 2H), 0,29 — 0,11 (m, 2H); MS (APCI+) m/z 486,9
(M+H)*.

Vidu 25
2-[5-(etoxymetyl)-1,3,4-thiadiazol-2-yl]-5-[4-(triflometoxy)benzen- 1 -sulfonyl]pyridin-

3-amin

Hop chét néu ¢ dé muc duoc diéu ché theo quy trinh duoc mo ta trong Vi du 17,
axit 2-etoxyaxetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz, DMSO-
ds D20 =9:1 (v/v)) 6 ppm 8,40 (d, J= 2,0 Hz, 1H), 8,18 (d, J = 8,9 Hz, 2H), 7,90 (d, J
=2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 4,92 (s, 2H), 3,62 (9, J= 7,0 Hz, 2H), 1,18 (t,J= 7,0
Hz, 3H); MS (APCI+) m/z 460,9 (M+H)".

Vidu 26
2-[5-(metoxymetyl)-1,3,4-thiadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chit néu & dé muc dugc diéu ché theo quy trinh dugc mo ta trong Vi du 17,
axit 2-metoxyaxetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz, DMSO-
ds D20 =9:1 (v/v))  ppm 8,40 (d, J=2,0 Hz, 1H), 8,19 (d, J= 8,9 Hz, 2H), 7,91 (d, J
= 2,0 Hz, 1H), 7,73 — 7,57 (m, 2H), 4,89 (s, 2H), 3,42 (s, 3H); MS (APCI+) m/z
446,8(M+H)".
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Vidu 27
2-(5-{[(pyridin-3-yl)oxy]metyl}-1,3,4-thiadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu ¢ @& muc dugc diéu ché theo quy trinh dugc md ta trong Vi du 17,
axit 2-(pyridin-3-yloxy)axetic hydroclorua thay cho axit 2-(2-metoxyetoxy)axetic. 'H
RMN (400 MHz, DMSO-ds :D>0 = 9:1 (v/v)) & ppm 8,61 — 8,54 (m, 1H), 8,40 (d, J =
2,0 Hz, 1H), 8,37 (d, J= 5,0 Hz, 1H), 8,18 (d, J= 8,9 Hz, 2H), 7,92 (d, /= 2,0 Hz, 1H),
7,87 (dd, J= 8,6, 2,9 Hz, 1H), 7,72 — 7,56 (m, 3H), 5,79 (s, 2H); MS (APCI+) m/z 509,8
(M+H)™.

Vidu 28
5-[4-(triflometoxy)benzen-1-sulfonyl]-2-{5-[(triflometoxy)metyl]-1,3,4-thiadiazol-2-
yl}pyridin-3-amin

Hop chét néu & d& muc dugc didu ché theo quy trinh dugc md ta trong Vi du 17,
axit 2-(triflometoxy)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz,
DMSO-ds :D>0 = 9:1 (v/v)) & ppm 8,41 (d, J = 2,0 Hz, 1H), 8,19 (d, J = 8,9 Hz, 2H),
7,93 (d, J = 2,0 Hz, 1H), 7,73 — 7,61 (m, 2H), 5,70 (s, 2H); MS (APCI+) m/z 500,8
(M+H)".

Vidu 29
2-(5-{[(oxolan-3-yl)oxy|metyl}-1,3,4-thiadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu & dé muc duge diéu ché theo quy trinh dwge md ta trong Vi du 17,
axit 2-((tetrahydrofuran-3-yl)oxy)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN
(400 MHz, DMSO-ds :D20 = 9:1 (v/v)) 6 ppm 8,40 (d, J= 2,0 Hz, 1H), 8,23 — 8,13 (m,
2H), 7,90 (d, J=2,0 Hz, 1H), 7,70 — 7,65 (m, 2H), 4,95 (s, 2H), 4,40 — 4,33 (m, 1H), 3,84
—3,76 (m, 2H), 3,72 - 3,63 (m, 2H), 2,04 — 1,93 (m, 2H); MS (APCI+) m/z 502,9 (M+H)".

Vidu 30
2-{5-[(diflometoxy)metyl]-1,3,4-thiadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & dé muc duge diéu ché theo quy trinh dwge mo ta trong Vi du 17,

axit 2-(diflometoxy)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN (400 MHz,
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DMSO-ds :D:0 = 9:1 (v/v)) 8 ppm 8,41 (d, J = 2,0 Hz, 1H), 8,19 (d, J = 8,9 Hz, 2H),
7,92 (d, J=2,0 Hz, 1H), 7,67 (dd, J= 8.9, 1,1 Hz, 2H), 6,88 (t, J= 74,2 Hz, 1H), 5,43 (s,
2H); MS (APCI+) m/z 482.8 (M+H)".

Vidu31
2-(5-{[(2S5)-oxolan-2-y1Jmetyl}-1,3,4-thiadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu ¢ dé muc dugc diéu ché theo quy trinh duge md ta trong Vi du 17,
axit (S)-2-(tetrahydrofuran-2-yl)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN
(400 MHz, DMSO-ds :D20 = 9:1 (v/v)) & ppm 8,39 (d, J = 2,0 Hz, 1H), 8,18 (d, /= 8,9
Hz, 2H), 7,88 (d, J= 2,1 Hz, 1H), 7,71 — 7,62 (m, 2H), 4,21 — 4,13 (m, 1H), 3,86 — 3,61
(m, 2H), 3,44 — 3,18 (m, 2H), 2,03 (dd, J= 12,7, 6,3 Hz, 1H), 1,89 — 1,78 (m, 2H), 1,54
(dd, J= 12,2, 7,6 Hz, 1H); MS (APCI+) m/z 486,9 (M+H)".

Vidu 32
2-(5-{[(2R)-oxolan-2-ylJmetyl}-1,3,4-thiadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & d& muc dugc diéu ché theo quy trinh dugc md ta trong Vi du 17,
axit (R)-2-(tetrahydrofuran-2-yl)axetic thay cho axit 2-(2-metoxyetoxy)axetic. 'H RMN
(400 MHz, DMSO-ds :D20 = 9:1 (v/v)) é ppm 8,39 (d, /= 2,0 Hz, 1H), 8,18 (d, /= 8,9
Hz, 2H), 7,88 (d, J= 2,0 Hz, 1H), 7,70 — 7,58 (m, 2H), 4,24 — 4,11 (m, 1H), 3,85 — 3,58
(m, 2H), 3,42 — 3,18 (m, 2H), 2,03 (dq, J= 13,1, 6,8 Hz, 1H), 1,90 — 1,75 (m, 2H), 1,62
— 1,45 (m, 1H); MS (APCI+) m/z 486,9 (M+H)".

Vidu 33
2-{5-[(2-metoxyetoxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu & dé muc duoc diéu ché theo quy trinh dugc md ta trong Vi du 10,
axit 2-(2-metoxyetoxy)axetic thay cho axit xyclohexancarboxylic. 'H RMN (500 MHz,
DMSO-ds :D,0 = 9:1 (v/v)) d ppm 8,44 (d, J = 2,0 Hz, 1H), 8,18 (d, J = 8,9 Hz, 2H),
7,92 (d, J=2,1 Hz, 1H), 7,70 — 7,62 (m, 2H), 4,84 (s, 2H), 3,70 — 3,66 (m, 2H), 3,50 —
3,47 (m, 2H), 3,23 (s, 3H); MS (APCI+) m/z 474,8 (M+H)".

Vidu 34

-111-



39516

2-{5-[(1LR)-1-metoxyetyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc diéu ché theo quy trinh dugc md ta trong Vi du 10,
axit (R)-2-metoxypropanoic thay cho axit xyclohexancarboxylic. 'H RMN (500 MHz,
DMSO-ds :D>0 = 9:1 (v/v)) & ppm 8,45 (d, J = 2,0 Hz, 1H), 8,18 (d, J = 9,0 Hz, 2H),
7,91 (d, J=2,0 Hz, 1H), 7,72 — 7,60 (m, 2H), 4,82 (q, J= 6,6 Hz, 1H), 3,31 (s, 3H), 1,55
(d, J= 6,6 Hz, 3H); MS (APCI+) m/z 444,8 (M+H)".

Vidu 35
2-{5-[(LS)-1-metoxyetyl]-1,3,4-oxadiazol-2-yl1}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu ¢ & muc dugc diéu ché theo quy trinh dugc mé ta trong Vi du 10,
axit (S)-2-metoxypropanoic thay cho axit xyclohexancarboxylic. 'H RMN (500 MHz,
DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8,45 (d, J = 2,0 Hz, 1H), 8,18 (d, J = 8,9 Hz, 2H),
7,91 (d, J=2,1 Hz, 1H), 7,67 (d, J = 8,4 Hz, 3H), 4,81 (q, J = 6,7 Hz, 1H), 3,31 (s, 3H),
1,55 (d, J= 6,6 Hz, 3H); MS (APCI+) m/z 444,8(M+H)".

Vidu 36
2-[5-(etoxymetyl)-1,3,4-oxadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-

3-amin

Hop chét néu & dé muc duge diéu ché theo quy trinh dirgc mo ta trong Vi du 10,
axit 2-etoxyaxetic thay cho axit xyclohexancarboxylic. "H RMN (500 MHz, DMSO-ds
:D20 =9:1 (v/v)) 6 ppm 8,44 (d, J=2,0 Hz, 1H), 8,18 (d, J= 8,9 Hz, 2H), 7,92 (d, J =
2,1 Hz, 1H), 7,75 — 7,62 (m, 2H), 4,79 (s, 2H), 3,59 (q, J= 7,0 Hz, 2H), 1,15 (t, /= 7,0
Hz, 3H); MS (APCI+) m/z 444,9 (M+H)".

Vidu 37
2-[5-(metoxymetyl)-1,3,4-oxadiazol-2-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl|pyridin-3-amin

Hop chit néu & dé muc duogc diéu ché theo quy trinh dugc mo ta trong Vi du 10,
axit 2-metoxyaxetic thay cho axit xyclohexancarboxylic. "H RMN (500 MHz, DMSO-dj
:D20 =9:1 (v/v)) 6 ppm 8,44 (d, J= 2,1 Hz, 1H), 8,18 (d, J = 8,9 Hz, 2H), 7,92 (d, J =
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2,1 Hz, 1H), 7,74 — 7,64 (m, 2H), 4,77 (s, 2H), 3,38 (s, 3H); MS (APCI+) m/z 430.9
(M+H)".

Vidu 38
2-(5-{[(pyridin-3-yl)oxy]metyl}-1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chit néu & dé muc duoc diéu ché theo quy trinh dugce md ta trong Vi du 10,
axit 2-(pyridin-3-yloxy)axetic hydroclorua thay cho axit xyclohexancarboxylic. "H RMN
(500 MHz, DMSO-ds :D>0 =9:1 (v/v))  ppm 8,52 — 8,38 (m, 3H), 8,31 — 8,24 (m, 1H),
8,18 (d, J=8,9 Hz, 2H), 7,92 (d, J=2,0 Hz, 1H), 7,72 — 7,57 (m, 3H), 7,46 (dd, J = 8.5,
4,7 Hz, 2H), 5,64 (s, 2H); MS (APCI+) m/z 493,8(M+H)".

Vidu 39
2-{5-[(diflometoxy)metyl]-1,3,4-oxadiazol-2-yl}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc diéu ché theo quy trinh duwge md ta trong Vi du 10,
axit 2-(diflometoxy)axetic thay cho axit xyclohexancarboxylic. 'H RMN (500 MHz,
DMSO-ds :D,0 =9:1 (v/v)) 6 ppm 8,45 (d, J=2,0 Hz, 1H), 8,25 - 8,13 (m, 2H), 7,93 (d,
J=2,0Hz, 1H), 7,73 — 7,60 (m, 2H), 6,87 (t, J= 73,9 Hz, 1H), 5,31 (s, 2H); MS (APCI+)
m/z 466,9 (M+H)".

Vi du 40
2-(5-{[(25)-oxolan-2-yl|metyl}-1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc diéu ché theo quy trinh dwgc mo ta trong Vi du 10,
axit (S)-2-(tetrahydrofuran-2-yl)axetic thay cho axit xyclohexancarboxylic. '"H RMN
(500 MHz, DMSO-ds :D>0 =9:1 (v/v)) 6 ppm 8,43 (d, J= 2,0 Hz, 1H), 8,25 - 8,11 (m,
2H), 7,90 (d, J=2,1 Hz, 1H), 7,70 — 7,60 (m, 2H), 4,31 — 4,20 (m, 1H), 3,65 — 3,57 (m,
2H), 3,28 — 3,02 (m, 2H), 2,13 — 1,99 (m, 1H), 1,93 — 1,76 (m, 2H), 1,74 — 1,57 (m, 1H);
MS (APCI+) m/z 470,9 M+H)".

Vidu4l
2-(5-{[(2R)-oxolan-2-yl]metyl}-1,3,4-oxadiazol-2-yl)-5-[4-(triflometoxy)benzen-1-

sulfonyl|pyridin-3-amin
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Hop chéit néu & dé muc dugc diéu ché theo quy trinh duge mé ta trong Vi du 10,
axit (R)-2-(tetrahydrofuran-2-yl)axetic thay cho axit xyclohexancarboxylic. '"H RMN
(500 MHz, DMSO-ds :D20 =9:1 (v/v)) 6 ppm 8,43 (d, J = 2,1 Hz, 1H), 8,21 - 8,14 (m,
2H), 7,90 (d, J=2,1 Hz, 1H), 7,70 — 7,64 (m, 2H), 4,29 — 4,22 (m, 1H), 3,64 (s, 2H), 3,24
— 3,08 (m, 2H), 2,12 — 2,03 (m, 1H), 1,90 — 1,81 (m, 2H), 1,71 — 1,61 (m, 1H); MS
(APCI+) m/z 470,9 (M+H)".

Vidu42
1-(5-{3-amino-5-[4-(triflometoxy)benzen- 1 -sulfonyl|pyridin-2-yl}-1,3,4-oxadiazol-2-yl
)ethan-1-ol

Buéc 1: (S)-3-amino-N'-(2-hydroxypropanoyl)-5-((4-(triflometoxy)phenyl)sulfo
nyl)picolinohydrazit

B4 sung vao trong lo 4 ml axit (S)-2-hydroxypropanoic (10,8 mg, 0,12 mmol, 1,5
duong luong) va 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouroni
hexaflophosphat(V) (36,4 mg, 0,10 mmol, 1,2 duong lugng) trong N,N-dimetylaxetamit
(1,0 ml). B6 sung 3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)picolinohydrazit tir Vi du
10 Budce 2 (30,0 mg, 0,08 mmol, 1,0 duong lugng), sau do6 la N-etyl-N-isopropylpropan-
2-amin (42 pl, 0,24 mmol, 3,0 duong lugng). Khudy phéan ing & nhiét d6 trong phong
trong 1 gir. Tinh ché phan ting bang cach sir dung phuong phép dao pha TFA10 dé tao

ra hgp chat néu ¢ dé muc.

Buéc 2: (S)-3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)-N'-(2-((triisopropylsil
yl)oxy)propanoyl)picolinohydrazit

Tao huyén phii nguyén lidu da duoc tinh ché tir Bude 1 trong 500 pl diclometan.
B6 sung trietylamin (30 pl, 0,21 mmol, 2,5 dwong lugng) sau d6 1a TIPS Triflat
(triisopropylsilyl triflometansulfonat, 50 pl, 0,21 mmol, 2,5 duong lugng). Khudy hén
hop phan mg trong thoi gian 1 gid & nhiét d6 trong phong. Rira hdn hop phén tmg hai
lan béng nude. Ldp hitu co duge tach riéng, lam kho béng NaxSOy4, va loc. Co dich loc

de tao ra hop chat néu & dé muc.

Budc 3: (S)-5-((4-(triflometoxy)phenyl)sulfonyl)-2-(5-(1-((triisopropylsilyl)oxy)
etyl)-1,3,4-oxadiazol-2-yl)pyridin-3-amin
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Hoa tan phan cin tir Budce 2 trong 500 ul CH3CN. B6 sung cac dung dich du trit
4-(dimetylamino)pyridin (0,007 M, 1 ml, 0,007 mmol, 0,1 duong luong) va p-
toluensulfonyl clorua (0,14 M, 1 ml, 0,14 mmol, 1,9 duong luong), sau do la
diisopropyletylamin (50 pl, 0,29 mmol, 4,0 duong lugng). Gia nhiét hdn hop phan tng &
nhiét d6 45 °C trong thoi gian 1 gid va sau do tinh ché truc tiép qua pha dao bang cach
stt dung phuong phap TFAS.

Budc 4: 1-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl } -
1,3,4-oxadiazol-2-yl)ethan-1-ol

Hoa tan hop chét tir Budc 3 trong tetrahydrofuran (500 pl). B6 sung tetrabutyl
amoni florua (1 M trong tetrahydrofuran, 70 pl, 0,07 mmol, 1,0 dwong luong) & nhiét do
trong phong va khudy hdn hop phan g dén khi hoan thanh theo LC. Tinh ché hén hop
phan tng qua phuong phap HPLC/MS dao pha didu ché TFAS. Sau khi tinh ché, miu
van chira mubi tetrabutylamoni vét va duoc tinh ché lai bang cach st dung ciing phuong
phap dé tao ra hop chit néu & @& muc. '"H RMN (501 MHz, DMSO-ds :D20 = 9:1 (v/v))
8 ppm 8,44 (d, J=2,1 Hz, 1H), 8,21 — 8,14 (m, 2H), 7,91 (d, J= 2,1 Hz, 1H), 7,70 — 7,64
(m, 2H), 5,05 (q, J = 6,6 Hz, 1H), 1,54 (d, J = 6,7 Hz, 3H); MS (APCI+) m/z 430,9
(M+H)".

Vidu 43
2-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]|pyridin-2-yl}-1,3,4-oxadiazol-2-
yl)propan-2-ol

Hop chét néu ¢ dé muc duge diéu ché theo quy trinh dwgc md ta trong Vi du 42,
axit 2-hydroxy-2-metylpropanoic thay cho axit (S)-2-hydroxypropanoic. '"H RMN (501
MHz, DMSO-ds:D>0 = 9:1 (v/v)) 6 ppm 8,45 (d, J = 2,0 Hz, 1H), 8,21 — 8,14 (m, 2H),
791 (d, J = 2,0 Hz, 1H), 7,70 — 7,64 (m, 2H), 1,61 (s, 6H); MS (APCI+) m/z 444,9
(M+H)".

Vi du 44
(18)-1-(5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl |pyridin-2-y1}-1,3,4-
oxadiazol-2-yl)-2-phenyletan-1-ol

Hop chét néu & dé muc duoc diéu ché theo quy trinh duoc mo ta trong Vi du 42,

axit (S)-2-hydroxy-3-phenylpropanoic thay cho axit (S)-2-hydroxypropanoic. 'H RMN
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(400 MHz, DMSO-ds :D;0 = 9:1 (v/v)) 8 ppm 8,46 (d, J= 2,0 Hz, 1H), 8,23 — 8,14 (m,
2H), 7,91 (d, J = 2,0 Hz, 1H), 7,68 (d, J = 8,4 Hz, 2H), 7,31 — 7,17 (m, 5H), 5,12 (t,
J<37920/g>7,2 Hz, 1H), 3,20 (dd, J = 7,1, 4,7 Hz, 2H); MS (APCI+) m/z 506,9 (M+H)".

Viduy 45
(S)-(5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl|pyridin-2-yl}-1,3,4-oxadiazol-2-
y1)(phenyl)metanol

Hop chét néu & dé muc dugc didu ché theo quy trinh dugc mo ta trong Vi du 42,
axit (S)-2-hydroxy-2-phenylaxetic thay cho axit (S)-2-hydroxypropanoic. 'H RMN (400
MHz, DMSO-ds :D20 = 9:1 (v/v)) & ppm 8,40 (d, J=2,0 Hz, 1H), 8,19 — 8,10 (m, 2H),
7,88 (d, J=2,0 Hz, 1H), 7,68 — 7,60 (m, 2H), 7,51 — 7,44 (m, 2H), 7,44 — 7,29 (m, 3H),
6,11 (s, 1H); MS (APCI+) m/z 492,9 (M+H)".

Vidu 46
2-[3-(2-metoxypropan-2-yl)-1,2,4-oxadiazol-5-yl1]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

B6 sung vao lo 4 ml axit 3-amino-5-((4-(triflometoxy)phenyl)sulfonyl)picolinic
(60,4 mg, 0,167 mmol, 1,0 duong lugng) trong N,N-dimetyl axetamit (1 ml). B6 sung 2-
(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3-tetrametylisouroni  hexaflophosphat(V)
(69,7 mg, 0,183 mmol, 1,1 dwong lugng) va N-etyl-N-isopropylpropan-2-amin (0,087 ml,
0,500 mmol, 3,0 duong Ilugng), sau d6 la (Z)-N-hydroxy-2-metoxy-2-
metylpropanimidamit (26,4 mg,,2 mmol, 1,2 duong luong). Khuéy hén hop phéan ting &
nhiét d6 trong phong trong thoi gian 1 gio, & thoi diém d6 n6 da hoan thanh theo LC/MS.
Loai bo dung méi dudi ludng khi nito. Pha lodng phan cin bang 2 ml diclometan va rita
bang nuée (1x 5 ml). Pha lodng phan can tir budce thir nhét bang 1 ml tetrahydrofuran. B
sung tetrabutylamoni hydroxit (40% theo khéi lugng trong nuée, 108 mg, 0,167 mmol)
va khudy hon hop phan tng & nhiét do trong phong trong thoi gian 3 gio. Loai b dung
moi duéi ludng khi nito. Hoa tan phén can trong 0,5 ml CH3CN va bd sung vao 4 ml
nu6e dang dugc khudy trong thoi gian 30 phut. Loai bo nudce bang pipet, va hoa tan chét
ran trong DMSO va tinh ché trén HPLC/MS pha dao bang cach st dung phuong phap
TFAS8. 'H RMN (400 MHz, DMSO-ds :D>0 = 9:1 (v/v)) 6 ppm 8,47 (d, J= 2,1 Hz, 1H),
8,26 — 8,15 (m, 2H), 7,99 (d, J= 2,1 Hz, 1H), 7,74 — 7,67 (m, 2H), 3,12 (s, 3H), 1,63 (s,
6H); MS (APCI+) m/z 458,8 (M+H)".
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Vidu47
2-[3-(1-metoxyetyl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chit néu & d& muc duogc diéu ché theo quy trinh dugc mo ta trong Vi du 46,
N'-hydroxy-2-metoxy-propanamidin thay cho (2)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang cach tinh ché mAu sau c4 hai budc thir nhét va thir hai. 'H
RMN (400 MHz, DMSO-ds :D>0 =9:1 (v/v))  ppm 8,44 (d, J=2,0 Hz, 1H), 8,23 — 8,14
(m, 2H), 7,96 (d, J=2,1 Hz, 1H), 7,72 — 7,63 (m, 2H), 4,69 (q, J = 6,6 Hz, 1H), 3,28 (s,
3H), 1,53 (d, J= 6,6 Hz, 3H); MS (APCI+) m/z 444,9 (M+H)".

Vidu48
2-[3-(oxan-4-yl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen- 1 -sulfonyl|pyridin-3-

amin

Hop chét néu & dé muc duge didu ché theo quy trinh dwge mo ta trong Vi du 46,
N'-hydroxytetrahydropyran-4-carboxamidin  thay cho (Z)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang céach tinh ché mAu sau ca hai budc thit nhét va thir hai. 'H
RMN (400 MHz, DMSO-ds :D20 =9:1 (v/v)) 3 ppm 8,43 (d, J=2,0 Hz, 1H), 8,23 - 8,14
(m, 2H), 7,94 (d, J=2,1 Hz, 1H), 7,71 — 7,63 (m, 2H), 3,96 — 3,88 (m, 2H), 3,50 (td, J =
11,5, 2,3 Hz, 2H), 3,27 — 3,14 (m, 1H), 2,01 — 1,93 (m, 2H), 1,87 — 1,72 (m, 2H); MS
(APCI+) m/z 470,8 (M+H)".

Vi du 49
2-{3-[(4-flophenoxy)metyl]-1,2,4-oxadiazol-5-yl}-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc diéu ché theo quy trinh dugc mo ta trong Vi du 46,
2-(4-flophenoxy)-N'-hydroxy-axetamidin ~ thay cho  (Z)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang cach tinh ché mAu sau ca hai budc thir nhat va thir hai. 'H
RMN (400 MHz, DMSO-ds :D>,0 =9:1 (v/v))  ppm 8,44 (d, J=2,0 Hz, 1H), 8,23 - 8,14
(m, 2H), 7,94 (d, J= 2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 7,20 — 7,06 (m, 4H), 5,38 (s, 2H);
MS (APCI+) m/z 510,8 (M+H)".

Vidu 50
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2-[3-(xyclopropylmetyl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chit néu & d& muc duoc diéu ché theo quy trinh dugc mo ta trong Vi du 46,
2-xyclopropyl-N'-hydroxy-axetamidin thay cho (£)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang céch tinh ché mau sau ca hai buéc th nhét va thit hai. '"H
RMN (400 MHz, DMSO-ds :D,0 =9:1 (v/v))  ppm 8,43 (d, J= 2,0 Hz, 1H), 8,23 - 8,14
(m, 2H), 7,94 (d, J= 2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 2,75 (d, J = 7,0 Hz, 2H), 1,19 —
1,14 (m, 1H), 0,58 — 0,49 (m, 2H), 0,32 — 0,24 (m, 2H); MS (APCI+) m/z 440,9 (M+H)".

Vidu 51
2-{3-[(oxolan-2-y)metyl]-1,2,4-oxadiazol-5-yl1}-5-[4-(triflometoxy)benzen-1-

sulfonyl]pyridin-3-amin

Hop chit néu & dé muc duogc diéu ché theo quy trinh dugc mo ta trong Vi du 46,
N'-hydroxy-2-tetrahydrofuran-2-yl-axetamidin thay cho (Z)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang cach tinh ché mAu sau ca hai buéc thir nhat va thi hai. 'H
RMN (400 MHz, DMSO-ds :D20 =9:1 (v/v))  ppm 8,43 (d, J= 2,0 Hz, 1H), 8,23 - 8,14
(m, 2H), 7,94 (d, J=2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 4,29 (p, J = 6,6 Hz, 1H), 3,80 —
3,74 (m, 1H), 3,65 — 3,56 (m, 1H), 3,00 (d, J = 6,5 Hz, 2H), 2,11 — 1,98 (m, 1H), 1,94 -
1,77 (m, 2H), 1,71 — 1,57 (m, 1H); MS (APCI+) m/z 470,8 (M+H)".

Vidu 52
2-(3-xyclopropyl-1,2,4-oxadiazol-5-y1)-5-[4-(triflometoxy)benzen- 1-sulfonyl|pyridin-3-

amin

Hop chit néu & dé muc duoc didu ché theo quy trinh durgc mo ta trong Vi du 46,
N'-hydroxyxyclopropancarboxamidin thay cho (£)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang céach tinh ché miu sau ca hai buéc thir nhat va tha hai. '"H
RMN (400 MHz, DMSO-ds :D,0 =9:1 (v/v)) 6 ppm 8,41 (d, J=2,1 Hz, 1H), 8,22 - 8,13
(m, 2H), 7,93 (d, /= 2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 2,28 — 2,17 (m, 1H), 1,19 - 1,09
(m, 2H), 1,10 — 1,01 (m, 2H); MS (APCI+) m/z 426,9 (M+H)".

Vidu 53
2-[3-(oxolan-3-yl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1 -sulfonyl |pyridin-

3-amin
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Hop chét néu & dé muc dugc diéu ché theo quy trinh duge md ta trong Vi du 46,
N'-hydroxytetrahydrofuran-3-carboxamidin thay cho (Z)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang cach tinh ché mau sau ca hai budc thir nhat va thir hai. '"H
RMN (400 MHz, DMSO-ds :D20 =9:1 (v/v)) d ppm 8,43 (d, J= 2,1 Hz, 1H), 8,23 — 8,14
(m, 2H), 7,94 (d, J= 2,1 Hz, 1H), 7,71 — 7,63 (m, 2H), 4,07 (dd, J = 8.5, 7,6 Hz, 1H),
3,94 — 3,81 (m, 4H), 2,42 — 2,15 (m, 2H); MS (APCI+) m/z 456,9 (M+H)".

Vidu 54
2-(3-tert-butyl-1,2,4-oxadiazol-5-y1)-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-3-

amin

Hop chét néu & dé muc duge diéu ché theo quy trinh duge md ta trong Vi du 46,
N'-hydroxy-2,2-dimetyl-propanamidin  thay cho (£)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bing cach tinh ché mAu sau ca hai budc thir nhat va thit hai. 'H
RMN (400 MHz, DMSO-ds :D>0 =9:1 (v/v)) d ppm 8,42 (d, J=2,1 Hz, 1H), 8,22 - 8,14
(m, 2H), 7,95 (d, J = 2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 1,39 (s, 9H); MS (APCI+) m/z
442.9 (M+H)".

Vidu 55
2-[3-(2-metoxyetyl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-

sulfonyl|pyridin-3-amin

Hop chét néu & dé muc duge diéu ché theo quy trinh duge md ta trong Vi du 46,
N'-hydroxy-3-metoxy-propanamidin thay cho (£)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bang cach tinh ché mAu sau cé hai budc thir nhét va thir hai. 'H
RMN (400 MHz, DMSO-ds :D>0 =9:1 (v/v)) 6 ppm 8,43 (d, J=2,1 Hz, 1H), 8,22 - 8,14
(m, 2H), 7,94 (d, J=2,0 Hz, 1H), 7,71 — 7,63 (m, 2H), 3,78 (t, J= 6,2 Hz, 2H), 3,25 (s,
3H), 3,06 (t, J= 6,3 Hz, 2H); MS (APCI+) m/z 444,9 (M+H)".

Vidu 56
2-[3-(metoxymetyl)-1,2,4-oxadiazol-5-yl]-5-[4-(triflometoxy)benzen-1-
sulfonyl]pyridin-3-amin

Hop chét néu & dé muc dugc diéu ché theo quy trinh duoc mo ta trong Vi du 46,
N'-hydroxy-3-metoxy-axetamidin thay cho (2)-N'-hydroxy-2-metoxy-2-

metylpropanimidamit va bing céch tinh ché mau sau ca hai budc thir nhét va tht hai. 'H
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RMN (400 MHz, DMSO-ds :D20 = 9:1 (v/v)) 8 ppm 8,47 (d, J= 2,0 Hz, 1H), 8,27 — 8,18
(m, 2H), 7,98 (d, J= 2,1 Hz, 1H), 7,74 — 7,66 (m, 2H), 7,41 — 7,35 (m, 2H), 4,70 (s, 2H),
3,42 (s, 3H); MS (APCI+) m/z 430,9 (M+H)".

Vidu 57
(5-{3-amino-4-clo-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-
2-yl)metanol

Hoa tan {5-[3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-yl]-
[1,3,4]oxadiazol-2-yl}-metanol (200 mg, 0,48 mmol) trong axit axetic (5 ml). B6 sung
N-closucxinimit (CAS: 128-09-6, 640 mg, 4,8 mmol) va khudy hdn hop thu dwgc & nhiét
do trong phong trong thoi gian 18 git. C6 hdn hgp phén tng, bd sung nude, va loc huyén
phil thu duge dé tao ra 250 mg nguyén liéu tho. Tinh ché nguyén liéu tho bang HPLC
diéu ché pha dao (97% NH4HCO3 10 mM/do6 pH 10, 3% CH3CN) dé tao ra hai chét dong
phan regioisome, Vi du 57 va Vi du 64. Vidu 57: TH RMN (600 MHz, DMSO-ds) 6 ppm
8,34 (s, 1H), 8,09-8,14 (m, 2H), 7,64-7,68 (m, 2H), 7,45 (s a, 2H), 6,03 (t, J = 6,4 Hz,
1H), 4,74 (d, ] = 6,4 Hz, 2H), MS (ESI+) m/z 451 [M+H]*. Vi du 64: 'TH RMN (600 MHz,
DMSO-ds) 6 ppm 8,68 (s, 1H), 8,16 - 8,20 (m, 2H), 7,65 (m, 2H), 7,40 (s, 2H), 6,07 (t, J
= 6,3 Hz, 1H), 4,78 (d, ] = 6,2 Hz, 2H), MS (ESI+) m/z 451 [M+H]".

Vidu 58
(5-{3-amino-5-[3-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-2-
yl)metanol

Budc 1: metyl 2-triisopropylsilyloxyaxetat

B6 sung tri-isopropylclorua (CAS: 13154-24-0, 228 ml, 1067 mmol) vao dung
dich cua metyl-glycolat (CAS: 96-35-5, 80 g, 889 mmol) va imidazol (CAS: 288-32-4,
182 g, 1067 mmol) trong N,N-dimetylformamit kho (1 1) dudi khi Noa. Khudy dung dich
thu duge & nhiét do trong phong. Sau khi khudy qua dém, sac ky 16p mong (etyl axetat/ete
ddu mé, 35:65) cho thay su tiéu thu hoan toan ciia nguyén liéu bt dau. Lam dimg hdn
hop phan tmg bang 1,5 1 dung dich NaHCOs béo hoa trong nudec. Chiét hdn hop thu dugc
bing dietyl ete. Rira tiép 16p hiru co bang 1,4 1 HCI trong nuéc 2N (2,8 mol), 0,5 1 H20,
va 1 1 nude mudi. Lam khé 16p hitu co trén NaxSOq, loc va cd dén kho dé tao ra hop chét

néu & dé muc thd ma dugc sir dung nguyén nhu vay trong bude tiép theo.
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Buébc 2: 2-triisopropylsilyloxyaxetohydrazit

Hoa tan metyl 2-triisopropylsilyloxyaxetat (199 g, 889 mmol) trong
tetrahydrofuran (1 1). B6 sung hydrazin monohydrat (CAS: 7803-57-8, 35%Kkhéi
lugng/khéi lugng, 203 ml, 2,222 mol), va lam hdi luu hdn hop. Sau khi khudy qua dém
& dong hoi Iuu, sic ky 16p mong (etyl axetat/ete ddu mé, 5:95) cho thy su tiéu thu hoan
toan cua nguyén liéu bat diu. Dé hdn hop phan g ngudi va lam dimg bang dung dich
NaHCOs3 béo hoa trong nude (1,5 1). Chiét dung dich thu dugc bang dietyl ete (4 x 500
ml). Lam kho 16p hitu co trén NaxSOs, loc, va cod dén kho dé taora 191 g nguyén liéu tho
dudi dang chét ran dang sép. Két tha tir etyl axetat/heptan (5%, 500 ml), taora 122 g hop
chét néu ¢ d& muc. 'H RMN (400 MHz, CDCls) & ppm 7,76 (s, 1H), 7,26 (s, 1H), 4,28
(s, 2H), 3.87 (d, J=4,3 Hz, 2H), 1,19-1,05 (m, 21H).

Buéc 3: axit 3-amino-5-(3-triflometoxy-phenylsulfanyl)-pyridin-2-carboxylic

Dung dich cta axit 3-amino-5-bromo-pyridin-2-carboxylic (CAS: 870997-85-6,
500 mg, 2,3 mmol), 3-(triflometoxy) benzenthiol (CAS: 220239-66-7, 534 mg, 2,76
mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (0,344 ml, 2,3 mmol) duoc diéu ché trong
N,N-dimetylaxetamit (2 ml). Gia nhiét hdn hop & nhiét do 150 °C trong thoi gian 45 phut
trong thiét bi phan tng vi séng (Biotage, SW phién ban 2.2). B6 sung nudc va chiét hdn
hop bang etyl axetat. Rira 16p hitu co bang NaHCO; bdo hoa trong nuéc, 1am kho
(Na2S0Oa4), loc, va co dé tao ra 783 mg hop chét néu & dé muc.

Buéc 4: axit 3-amino-5-(3-triflometoxy-benzensulfonyl)-pyridin-2-carboxylic

Hoa tan axit 3-amino-5-(3-triflometoxy-phenylsulfanyl)-pyridin-2-carboxylic
(783 mg, 2,37 mmol) trong axit trifloaxetic (5 ml), va 1am lanh hdn hop thu dugc xubng
0 °C bang bé nuéc da. Tiép theo, bd sung H20: (30% trong nuée, 0,968 ml, 9,48 mmol)
va khudy hdn hop & nhiét do trong phong trong thdi gian 2 git. Pha loang hdn hop bang
axit axetic 1% trong nuéc (10 ml). Thu dugc huyén phit ma sau d6 duoc loc. Rira chat
rin d3 duoc thu gom bing axit axetic 1% sau d6 1a ete ddu mo dé tao ra 652 mg hop chét
néu & dé muc.

Buéc 5: axit 3-amino-5-(3-triflometoxy-benzensulfonyl)-pyridin-2-carboxylic N'-
(2-triisopropylsilanyloxy-axetyl)-hydrazit

B6 sung diisopropyletylamin (0,323 ml, 1,86 mmol), N-[(dimetylamino)-1H-
1,2,3-triazolo-[4,5-b]pyridin-1-ylmetylen]-N-metylmethanaminium hexaflophosphat N-
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oxit (354 mg, 0,93 mmol) va 2-triisopropylsilyloxyaxetohydrazit (231 mg, 0,93 mmol)
vao dung dich diclometan (10 ml) chira axit 3-amino-5-(3-triflometoxy-benzensulfonyl)-
pyridin-2-carboxylic (336 mg, 0,93 mmol). Khudy hén hop thu duge & nhiét do trong
phong dén khi phan tng hoan thanh. Pha loang hén hop bing nudc va chiét bang
diclometan. Rira 16p hitu co bing NaHCOs, 1am khé (Na2SO4), loc, va ¢6 dé tao ra 540
mg hop chét néu & dé muc.

Budc 6: 5-(3-triflometoxy-benzensulfonyl)-2-(5-triisopropylsilanyloxymetyl-[ 1,
3,4]oxadiazol-2-yl)-pyridin-3-ylamin

Tron axit 3-amino-5-(3-triflometoxy-benzensulfonyl)-pyridin-2-carboxylic N'-(2-
triisopropylsilanyl oxy-axetyl)-hydrazit (540 mg, 0,91 mmol) v6i tosyl clorua (522 mg,
2,74 mmol) va trietylamin (381pl, 2,74 mmol) trong diclometan dudi khi argon. Khudy
hon hop phéan tng & nhiét do moi truong trong thoi gian 18 gid. Lam dung hdn hop phan
trng bang NaOH trong nuéc 1N va tiép do6 chiét bang diclometan. Rira 16p hiru co bang
nude, lam kho trén NaxSOs, loc va co dén kho dé tao ra 670 mg nguyeén li¢u thd. Tinh
ché nguyén liéu tho bing sic ky cot (bang cach st dung diclometan 1am chét rira giai) dé
tao ra 68 mg hop chit néu & dé muc.

Buéc 7: {5-[3-amino-5-(3-triflometoxy-benzensulfonyl)-pyridin-2-yl]-[1,3,4]oxa
diazol-2-yl}-metanol

Hoa tan 5-(3-triflometoxy-benzensulfonyl)-2-(5-triisopropylsilanyloxymetyl-
[1,3,4]oxadiazol-2-yl)-pyridin-3-ylamin (68 mg, 0,12 mmol) trong tetrahydrofuran (2
ml). B6 sung dung dich cua tetrabutyl amoni florua (CAS: 429-41-4, 1M trong
tetrahydrofuran, 0,12 ml, 0,12 mmol) va khqu hén hop thu dugc & nhiét do trong phong
trong thoi gian 10 phut. C6 hdn hop. Lam dimg nguyén liéu thé bang Ho0, chiét bing
etyl axetat, lam kho (NaxSOy), loc, va cd dé tao ra 56 mg nguyén liéu tho. Sau khi tdn
nho trong diclometan, thu dugc 14 mg hop chit néu & d& muc. 'H RMN (500 MHz,
DMSO-ds) 6 ppm 8,47 (d, ] =2,1 Hz, 1H), 8,06 (m, 1H), 8,00 (s, 1H), 7,93 (d, J= 1,8 Hz,
1H), 7,82 - 7,87 (m, 1H), 7,78 - 7,82 (m, 1H), 7,27 (s, 2H), 6,02 (t, ] = 6,4 Hz, 1H), 4,75
(d, J = 6,4 Hz, 2H), MS (ESI+) m/z 417 [M+H]".

Vidu 59
(5-{3-amino-5-[2-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-2-

yl)metanol
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Hop chit néu & dé muc dugc didu ché nhu mo ta trong Vi du 58, 2-(triflometoxy)-
benzenthiol (CAS: 175278-01-0) thay cho 3-(triflometoxy) benzenthiol). "H RMN (500
MHz, DMSO-ds) 8 ppm 8,31 (d, J =2,1 Hz, 1H), 8,27 (m, 1H), 7,90 - 7,95 (m, 1H), 7,87
(d, J = 1,8 Hz, 1H), 7,73 (m, 1H), 7,61 (d, J = 8,2 Hz, 1H), 7,32 (s, 2H), 6,02 (t, ] = 6,4
Hz, 1 H), 4,75 (d, ] = 6,4 Hz, 2H), MS (ESI+) m/z 417 [M+H]".

Vidu 60
5-amino-N-benzyl-6-[ 5-(hydroxymetyl)-1,3,4-oxadiazol-2-yl]-N-metylpyridin-3-

sulfonamit

Budéc 1: axit 3-amino-5-bromo-pyridin-2-carboxylic N'-(2-triisopropylsilanyloxy-
axetyl)-hydrazit

Bé sung vao dung dich diclometan (200 ml) chtra axit 3-amino-5-bromo-pyridin-
2-carboxylic (CAS: 870997-85-6, 10 g, 46 mmol) diisopropyletylamin (16 ml, 92 mmol),
N-[(dimetylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-ylmetylen]-/N-
metylmethanaminium hexaflophosphat N-oxit (17,49 g, 46 mmol) va 2-
triisopropylsilyloxyaxetohydrazit (11,35 g, 46 mmol). Khudy dung dich thu dugc & nhiét
do trong phong trong thoi gian 18 gio. Pha lodng hén hop bang nuéc va chiét bang
diclometan. Rira 16p hitu co bing NaHCOs bio hoa trong nudc, lam kho bang Na>SOq,
loc, va cd dé tao ra 25,37 g hop chit néu & dé& muc.

Buéc 2: axit 3-amino-5-(4-metoxy-benzylsulfanyl)-pyridin-2-carboxylic N'-(2-
triisopropylsilanyloxy axetyl)-hydrazit

Lam bay hoi binh da duoc nap bang hdn hop clia axit 3-amino-5-bromo-pyridin-
2-carboxylic, N'-(2-triisopropylsilanyloxy-axetyl)-hydrazit (1 g, 2,2 ~mmol),
diisopropyletylamin (0,768 ml, 4,4 mmol) va toluen (10 ml) va nap binh phan ing bang
argon. Tiép theo, bd sung san pham cong tris(dibenzylidenaxeton)dipaladi(0)-cloroform
(68 mg, 007 mmol), Xantphos (4,5-bis(diphenylphosphino)-9,9-dimetylxanthen, 76 mg,
0,13 mmol) va (4-metoxy-phenyl)-metanthiol (432 mg, 2,8 mmol)). Nap binh phan tng
bang argon mot 1an nita va khudy hdn hop phan tmg & nhiét do 110 °C trong thdi gian 18
gid. Loc hdn hop phan tng qua nt silic oxit (bang cach sir dung etyl axetat lam chét rira
giai) va cb dé tao ra 759 mg hop chét néu & dé muc.

Budc 3: 5-(4-metoxy-benzylsulfanyl)-2-(5-triisopropylsilanyloxymetyl-[ 1,3,4]ox
adiazol-2-yl)-pyridin-3-ylamin
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Tron axit 3-amino-5-(4-metoxy-benzylsulfanyl)-pyridin-2-carboxylic N'-(2-
triisopropylsilanyloxy axetyl)-hydrazit (160 mg, 0,29 mmol) véi tosyl clorua (166 mg,
0,87 mmol) va trietylamin ( 0,121 ml, 0,87 mmol) trong diclometan (10 ml) duéi khi
argon. Khudy hon hop phan ting & nhiét do moi trudng trong thoi gian 2 ngay. Lam ding
hén hop bing NaOH trong nuéc 1N va tiép d6 chiét bang diclometan. Rira 16p hitu co
béng nudc, lam kho trén Na>SOs, loc va co dén kho dé tao ra 360 mg nguyén li€u tho.
Tinh ché thém nguyén lidu tho bing sic ky nhanh (SiO», ¢t 5 g, rira gidi bang diclometan)
dé tao ra 69 mg hop chit néu & dé muc.

Buée 4 5-amino-6-(5-triisopropylsilanyloxymetyl-[1,3,4Joxadiazol-2-yl)-
pyridin-3-sulfonyl clorua

Hon hop cua 5-(4-metoxy-benzylsulfanyl)-2-(5-
triisopropylsilanyloxymetyl[ 1,3,4]oxadiazol-2-yl)-pyridin-3-ylamin (69 mg, 0,14 mmol)
trong 2 ml hdn hop ciia CH3CN/axit axetic/H2O=7: 0,37: 0,18 dugc lam lanh trong bé
nuéc da va duge xt 1y timg phan bang 1,3-diclo-5,5-dimetylhydantoin (CAS: 118-52-5,
54 mg, 0,28 mmol). Khi hoan thanh viéc bd sung, khudy huyén phi thu dugc & nhiét do
0 °C trong thoi gian 90 phit va sau d6 ¢ nhiét do trong phong trong thoi gian 6 gio. Pha
loding hon hop bang etyl axetat va rira bang nude. Lam kho pha hitu co trén Naz2SOs, loc
va ¢ dé tao ra 98 mg hop chat néu & dé muc.

Budc 5: axit 5-amino-6-(5-triisopropylsilanyloxymetyl-[ 1,3,4]oxadiazol-2-yl)-
pyridin-3-sulfonic benzyl-metyl-amit

X1t Iy huyén phii ctia 5-amino-6-(5-triisopropylsilanyloxymetyl-[1,3,4]oxadiazol-
2-yl)-pyridin-3-sulfonyl clorua (98 mg, 0,21 mmol) trong diclometan (2 ml) bang pyridin
(0,051 ml, 0,63 mmol) va N-metyl-benzylamin (CAS: 103-67-3, 0,037 ml, 0,28 mmol).
Khuéy hdn hop phan tmg & nhiét do trong phong trong thai gian 18 gid. Tinh ché hdn
hop phan tmg bang séc ky cot (SiO», cot 2 g, diclometan lam chat rira giai) dé tao ra 36
mg hop chét néu & dé muc.

Budce 6: 5-amino-N-benzyl-6-[ 5-(hydroxymetyl)-1,3,4-oxadiazol-2-yl]-N-metyl-
pyridin-3-sulfonamit

Hoa tan  5-amino-6-(5-triisopropylsilanyloxymetyl-[1,3,4]oxadiazol-2-yl)-
pyridin-3-sulfonic axit benzyl-metyl-amit (36 mg, 0,07 mmol) trong tetrahydrofuran (1
ml). B6 sung dung dich ciia tetrabutyl amoni florua (TBAF, CAS: 429-41-4, 1 M trong
tetrahydrofuran, 0,02 ml, 0,02 mmol) va khudy hon hop thu dwgc & nhiét do trong phong
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trong thoi gian 10 phiit. C6 hdn hop d loai bo hau hét tetrahydrofuran. Lam dirng hén
hop phan img bang H0, chiét bang etyl axetat, 1am kho (bang Na>SO4), loc, va co dé tao
ra 18 mg san phdm tho. Tan nhé nnguyén liéu thd thu duge véi diclometan dé tao ra 3
mg hop chét néu & & muc. '"H RMN (500 MHz, DMSO-ds) & 8,31 (d, J= 1,8 Hz, 1H), ),
7,82 (d, J=1,8 Hz, 1H), 7,36 - 7,42 (m, 3H ), 7,33 (d, J= 7,3 Hz, 2H), 7,23 (s, 2H), 6,04
(t, J= 6,1 Hz, 1H), 4,77 (d, J= 5,5 Hz, 2H), 4,23 (s, 2H), 2,63 (s, 3H), MS (ESI+) m/z
376 [M+H]".

Vidu 61
{5-[3-amino-5-(benzensulfonyl)pyridin-2-yl]-1,3,4-oxadiazol-2-yl jmetanol

Hop chét néu ¢ dé muc duge didu ché nhu mé ta trong Vi du 58 3-benzenthiol
(CAS: 108-98-5) thay cho 3-(triflometoxy) benzenthiol. "H RMN (500 MHz, DMSO-db)
5 ppm 8,40 (d, J = 1,8 Hz, 1H), 7,97 - 8,04 (m, 2H), 7,90 (d, J = 2,1 Hz, 1H), 7,74 - 7,80
(m, 1H), 7,66 - 7,71 (m, 2H), 7,26 (s a, 2H), 6,01 (t, J = 6,4 Hz, 1H), 4,74 (d, ] = 6,4 Hz,
2H), MS (ESI+) m/z 333 [M+H]".

Vidu 62
(5-{3-amino-5-[4-(triflometyl)benzen-1-sulfonyl|pyridin-2-yl}-1,3,4-thiadiazol-2-

yl)metanol

Budc 1: 5-[4-(triflometyl)phenyl]sulfonyl-2-[5-(triisopropylsilyloxymetyl)-1,3,4-
thiadiazol -2-yl]pyridin-3-amin

B6 sung chit phan tmg Lawesson (CAS Number 19172-47-5, 155 mg, 0,38 mmol)
vao huyén phu cua 3-amino-5-[4-(triflometoxy)phenyl]sulfonyl-NV'-(2-
triisopropylsilyloxyaxetyl) pyridin-2-carbohydrazit (200 mg, 0,35 mmol) trong toluen
kho (8 ml) va 1am héi luu dung dich trong thoi gian 1 gio. B6 sung nude va chiét hdn hop
bing etyl axetat, 1am kho (bdng Na>SOu), loc, va ¢ dé tao ra 178 mg nguyén liéu tho.
Tinh ché nguyén liéu tho bang sic ky cot (SiO, cot 2 g, chét rira giai 12 diclometan) dé
tao ra 107 mg hop chét néu ¢ dé muc.

Budce 2: [5-[3-amino-5-[4-(triflometyl)phenyl]|sulfonyl-2-pyridyl]-1,3,4-
thiadiazol-2-yl] metanol

Hoa tan 5-[4-(triflometyl)phenyl]sulfonyl-2-[5-(triisopropylsilyloxymetyl)-1,3,4-
thiadiazol-2-yl]pyridin-3-amin (107 mg, 0,18 mmol) trong tetrahydrofuran (3 ml). B6
sung dung dich cua tetrabutyl amoni florua (TBAF, CAS: 429-41-4, IM trong
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tetrahydrofuran, 0,18 ml, 0,18 mmol) va khqu hdn hop thu dugc & nhiét dd trong phong
trong thoi gian 10 phiit. C6 hén hop dé loai bo hau hét tetrahydrofuran. Lam ding hén
hop phan Gmg bang H»0, chiét bing etyl axetat, lam kho (bang Na;SO4), loc, va cd dé tao
ra 140 mg nguyén liéu thé. Sau khi tan nho véi diclometan, thu dugc 36 mg hop chét néu
& dé muc. '"H RMN (500 MHz, DMSO-ds) 3 ppm 8,42 (d, J = 1,8 Hz, 1H), 8,24 (d,J =
8,2 Hz, 2H), 8,05 (d, J = 8,2 Hz, 2H), 7,91 (d, J = 1,8 Hz, 1H), 7.49 (s, 2H), 6,29 (s a,
1H), 4,89 (s a, 2H), MS (ESI+) m/z 417 [M+H]", MS (ESI+) m/z 417 [M+H]".

Vidu 63
(5-{3-amino-6-bromo-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-

oxadiazol-2-yl)metanol

Hoa tan 5-[3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-yl]-
[1,3,4]Joxadiazol-2-yl}-metanol (200 mg, 0,48 mmol) trong axit axetic (5 ml). B6 sung
N-bromosucxinimit (NBS, 85 mg, 0,48 mmol) va khqu hdn hop thu dugc & nhiét do
trong phong trong thdi gian 18 giv. Bb sung NBS thém (170 mg, 0,41 mmol) va khudy
hdn hop & nhiét do trong phong trong thoi gian 24 gid nita. Mot 1an nita, luong bd sung
ctia NBS duoc bd sung (340 mg, 0,82 mmol) va khudy hdn hop & nhiét do trong phong
trong thoi gian 24 gid. C6 hdn hop phan tmg, bd sung nudec va chiét hdn hop phan ung
bing etyl axetat va rira bing NaHCO; bdo hoa trong nudce. Céc pha hitu co duge két hop,
duoc lam kho (bing NaxSOs), loc, va ¢d dé tao ra 380 mg nguyén liéu tho. Tinh ché
nguyén liéu thd bang HPLC diéu ché pha d4o (bang cach str dung hdn hop cuia cac chit
rira giai, 97% NH4HCO3 10 mM/do pH 10 3% CH3CN) dé tao ra hop chat néu & dé muc
(Vi du 63) va Vi du 66. Vi du 63: 'H RMN (600 MHz, DMSO-ds) 6 ppm 8,34 (s, 1H),
8,09-8,14 (m, 2H), 7,64-7,68 (m, 2H), 7,45 (s a, 2H), 6,03 (t, J = 6,4 Hz, 1H), 4,74 (d,J
= 6,4 Hz, 2H), MS (ESI+) m/z 496 [M+H]". Vi du 66: 'H RMN (600 MHz, DMSO-d5) 6
ppm 8,68 (s, 1H), 8,16 (d, 2H), 7,64 (m, 2H), 6,07 (t, ] = 6,4 Hz, 1H), 7,36 (s a, 2H), 4,78
(d, J = 6,4 Hz, 2H), MS (ESI+) m/z 496 [M+H]".

Vi du 64
(5-{3-amino-6-clo-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-
2-yl)metanol

Hoa tan {5-[3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-yl]-
[1,3,4]oxadiazol-2-yl}-metanol (200 mg, 0,48 mmol) trong axit axetic (5 ml). B6 sung
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N-closucxinimit (CAS: 128-09-6, 640 mg, 4,8 mmol) va khuéy hén hop thu dugce & nhiét
do trong phong trong thoi gian 18 gio. C6 hdn hop phan mg, bd sung nudc va loc huyén
phu thu duoc dé tao ra 250 mg san pham tho. Tinh ché nguyén liéu tho bang HPLC didu
ché pha déo (bing cach sir dung hdn hop clia cac chit riva giai 97% NH4HCO3 10 mM/dd
pH 10 3% CH3CN) dé tao ra ca hai chét dong phan regioisome, Vi du 57 va hop chét néu
& d& muc. Vi du 64: '"H RMN (600 MHz, DMSO-ds) & ppm 8,68 (s, 1H), 8,16 - 8,20 (m,
2H), 7,65 (m, 2H), 7,40 (s, 2H), 6,07 (t, J = 6,3 Hz, 1H), 4,78 (d, J = 6,2 Hz, 2H), MS
(ESI+) m/z 451 [M+H]".

Vidu 65
(5-{3-amino-5-[2-(propan-2-yl)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-oxadiazol-2-

yl)metanol

Hop chét néu & dé muc dugc didu ché nhu mé ta trong Vi du 58 2-isopropyl-
benzenthiol (CAS: 6262-87-9) thay cho 3-(triflometoxy) benzenthiol. '"H RMN (600
MHz, DMSO-ds) & ppm 8,24 (d, J=2,1 Hz, 1H), 8,12 (m, 1H), 7,81 (d, J = 2,1 Hz, 1H),
7,76 (m, 1H), 7,66 (m, 1H), 7,55 (m, 1H), 7,27 (s, 2H), 6,01 (t, ] = 6,4 Hz, 1H), 4,75 (d,
J=6,1 Hz, 2H), 3,64 (m, 1H), 1,01 (d, J = 6,7 Hz, 6H), MS (ESI+) m/z 375 [M+H]".

Vi du 66
(5-{3-amino-4-bromo-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,3,4-

oxadiazol-2-yl)metanol

Hoa tan 5-[3-amino-5-(4-triflometoxy-benzensulfonyl)-pyridin-2-yl]-
[1,3,4]oxadiazol-2-yl}-metanol (200 mg, 0,48 mmol) trong axit axetic (5 ml). B6 sung
N-bromosucxinimit (NBS, 85 mg, 0,48 mmol) va khqu hdn hop thu duge & nhiét do
trong phong trong thoi gian 18 gio. B6 sung NBS thém (170 mg, 0,41 mmol) va khuly
hdn hgp & nhiét do trong phong trong thdi gian 24 gid nira. Lugng bd sung cia NBS dugc
bd sung (340 mg, 0,82 mmol) va khudy hdn hgp & nhiét d6 trong phong trong thoi gian
24 gid. C6 hdn hop phan tng, bd sung nuée va chiét hdn hop phan ting bang etyl axetat
va rira bang NaHCO; bao hoa trong nuée. Céc pha hitu co duge két hop, duoc 1am kho
(bang NaySOs), loc, va ¢d dé tao ra 380 mg nguyén liéu tho. Tinh ché nguyén liéu tho
bing HPLC diéu ché pha dao (bang cach sir dung céc chét rira gidi, 97% NH4HCO3 10
mM/do pH 10 3% CH;CN) d tao ra hop chét néu & dé myc va Vi du 63. Vi du 63: 'H
RMN (600 MHz, DMSO-ds) 8 ppm 8,34 (s, 1H), 8,09-8,14 (m, 2H), 7,64-7,68 (m, 2H),
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7.45 (s a, 2H), 6,03 (t, J = 6,4 Hz, 1H), 4,74 (d, ] = 6,4 Hz, 2H), MS (ESI+) m/z 496
[M+H]*. Vi du 66: "H RMN (600 MHz, DMSO-ds) 5 ppm 8,68 (s, 1H, ), 8,16 (d, 2H,),
7,64 (m, 2H), 6,07 (t, ] = 6,4 Hz, 1H), 7,36 (s a, 2H), 4,78 (d, ] = 6,4 Hz, 2H), MS (ESI+)
m/z 496 [M+H]".

Vidu 67

2-(5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-yl}-1,2,4-oxadiazol-3-
yl)ethan-1-ol

Hop chét néu & dé muc duoc diéu ché theo quy trinh duge mo ta trong Vi du 46,
N',3-dihydroxypropanimidamit thay cho (£)-N'-hydroxy-2-metoxy-2-
metylpropanimidamit va bing cach tinh ché mau sau ca hai buéc tha nhét va thir hai. 'H
RMN (400 MHz, DMSO-ds) & ppm 8,44 (d, J = 2,1 Hz, 1H), 8,20 — 8,14 (m, 2H), 7,94
(d, J =2,1Hz, 1H), 7,74 — 7,60 (m, 2H), 7,37 (s, 2H), 4,83 (t, ] = 5,5 Hz, 1H), 3,84 (q, J
= 6,2 Hz, 2H), 2,95 (t, ] = 6,4 Hz, 2H). MS (APCI+) m/z 431,0 (M+H)".

Vi du sinh hoc

Danh muc chir viét tat dung trong phén vi du sinh hoc: cAMP 14 adenosin
monophosphat vong; DMSO 1a dimetyl sulfoxit; D-PBS 1a nudc mudi dém phosphat

Dulbecco; va PBS 14 nuée mudi dém phosphat.
Thir nghiém in vitro
Thir nghiém dong vao YFP-halogenua déi véi dot bién CFTR- AF508

Thtr nghiém dong vao YFP halogenua do do chirc ciia kénh Chét Biéu Hoa d6 dan
Xuyén Mang trong bénh xo nang (CFTR) trong dong té bao bidu md phé quan xo nang
CFBE41o-. Thir nghiém duoc st dung dé danh gi4 kha nang cia hop chat dé 1am ting
kha nang m¢ cia kénh CFTR hién c6 6 mang. N6 sir dung quan sat rang bién thé protein
huynh quang mau vang (YFP) YFP H148Q, I152L, F47L c¢6 do huynh quang vé co ban
bi 1am dung béi ion halogenua nhu Cl va I" (Galietta, L.J.V., Haggie, P.M., Verkman,
A.S.,2001. Green fluorescent protein-based halide indicators with improved chloride and
jiodide affinities. FEBS Lett. 499, 220-224. d0i:10.1016/S0014-5793(01)02561-3; Nagai,
T., Ibata, K., Park, E.S., Kubota, M., Mikoshiba, K., Miyawaki, A., 2002. A variant of
yellow fluorescent protein with fast and efficient maturation for cell-biological

applications. Nat. Biotechnol. 20, 87-90. doi:10.1038/nbt0102-87).
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Nhim dat duge muc dich nay, té bao CFBE41o- dugc cdy trong dia 384 giéng
(3000 t& bao CFBE/giéng). Mot ngay sau khi cdy, té bao CFBE dugc chuyén nap bang
vat truyén adenovirut ma dinh huéng su biéu hién cua thé dot bién CFTR AF508 va cia
chét bao cao YFP. U té bao & nhiét do 27 °C, CO, 5% trong 24 gio sao cho cho phép sy
cudn gap va di chuyén thich hop dén mang cua kénh CFTR hoic dugc xur Iy bang chat
diéu bién CFTR trong 24 gi& & nhiét 6 37 °C.

Ngay tiép theo kénh CFTR dugc hoat hoa bang cach xir Iy bang chit cam tmg
CAMP forskolin (10,67 M) va hop chét thir nghiém trong 1xD-PBS trong téng thé tich
bing 30 pl (ctia hang Gibco, Cat n# 14090-041) trong thdi gian 10 phit truéce khi bd sung
30 pl dung dich iodua sau day (375 mM Nal, 7,5 mM KI, 1,76 mM KH>POs, 10,1 mM
NaHPO4, 13,75 mM glucoza). Viéc lam dung duoc cam ung bang I ctia huynh quang
duoc ghi lai ngay 1ap tirc sau khi phun iodua trong 2 phut trén FDSS/pCell (Hamamatsu).
Kha ning cia hop chat dé 1am tang sy m& kénh twong quan truc tiép v6i su giam di cla
huynh quang, va dugc biéu dién duéi dang (1-(d6 huynh quang sau 36 gidy (F)/d¢ huynh
quang truée khi phun (F0))) va ECso dugc suy ra tir d6 thi (1-F/F0) so v6i ndng do hop
chat.

Bang I. ECso minh hoa do dugc bang thir nghiém dong vao YFP-halogenua déi véi
CFTR- AF508 ctia hop chat theo sang ché.

Hop chét# | % Hoat héa | ECso (nM) | Hop chét # | % Hoat héa | ECso (nM)
] 113,82 5,57 34 102,19 21,34
3 120,51 2,36 35 98,52 20,83
4 103,69 1,8 36 102,93 12,27
5 58,29 >667 37 119,85 28,66
6 86,03 78,11 38 109,05 223,95
7 109,69 5,8 39 119,45 9,88
8 93,73 299,95 40 106,65 36,75
9 104,65 96,75 41 96,97 41,3
10 106,5 14,87 42 109,65 1,57
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Hop chét # | % Hoat hoa | ECso (nM) | Hop chét # | % Hoat héa | ECso (nM)
11 109,82 35,07 43 110,8 <0,77
12 100,38 8,52 44 105,25 1,63
13 100,57 327.1 45 109,25 1,13
14 116,8 67,87 46 82,3 >1660
15 113,65 6,94 47 59,4 >1660
16 110,75 78,12 48 6,28 >4990
17 117,3 11,39 49 29,2 >3325
18 106,2 9,09 50 45,59 >1660
19 97,54 349,8 51 23,23 >3325
20 97,45 8,12 52 3,42 >4990
21 109,42 8,54 53 15,28 >4990
22 112,9 15,17 54 12,02 >4990
23 100,92 37,09 55 2,76 >4990
24 100,82 13,75 57 93,64 2,41
25 104,42 4,4 58 104,91 3,51
26 101,69 3,33 59 106,56 425
27 96,45 150,75 60 122,9 15,31
28 50,3 1660 61 97,36 97,4
29 102,9 16,04 62 113 <0,44
30 94,98 3,61 63 109,95 <0,39
31 102,85 36,92 64 122 <0,46
32 105,02 36,55 65 106,55 <1,05
33 103,5 39,84 66 <1,18 100,47
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Thir nghiém dong vao YFP-halogenua déi véi dot bién CFTR-G551D

Thtr nghiém dong vao YFP halogenua do do chirc ctia kénh Chét Diéu Hoa Po
Dan Xuyén Mang Trong Bénh Xo Nang (CFTR). Thir nghiém nay duoc st dung dé danh
gi4 kha nang cta hop chit dé 1am ting sy m& kénh cia kénh CFTR dot bién hién c6 &
mang. N6 sit dung quan sat rang bién thé protein huynh quang mau vang (YFP) YFP
H148Q, 11521, F47L c6 d6 huynh quang vé co ban bi 1am ding béi ion halogenua nhu
Cl'val (Galietta, L.J.V., Haggie, P.M., Verkman, A.S., 2001. Green fluorescent protein-
based halide indicators with improved chloride and iodide affinities. FEBS Lett. 499,
220-224. doi:10.1016/S0014-5793(01)02561-3).

Nham dat duge muc dich nay, té bao HEK293 duoc cdy trong dia 96 giéng. Trong
qua trinh cy, té bao duoc chuyén nap nguoc bang vat truyén plasmit ma dinh huéng su
biéu hién cia thé dot bién CFTR G551D va ctia chat bdo cao YFP. Té bao dugc i 6 nhiét
do 37 °C, CO; s trong 24 gio sao cho cho phép biéu hién du protein CFTR.

Ngay tiép theo kénh CFTR dugc hoat hoa bing cach xu 1y bang chét cam tmg
CAMP Forskolin (10,67 uM) va hop chét thir nghiém trong D-PBS (Gibco ) trong thoi
gian 10 phtt trudce khi ) sung dung dich I (137 mM Nal, 2,7 mM KI, 1,76 mM KH>POs,
10,1 mM NaHPOs, 5 mM glucoza). Viéc lam dung dugc cam ung béng I' cia huynh
quang duoc ghi lai ngay sau khi phun I trong 7 gidy. Kha nang cua hop chét dé 1am ting
su mé kénh tuong quan truc tiép voi su giam di cia huynh quang, va dugc biéu dién dudi
dang (1-(d0 huynh quang sau 7 gidy (F)/d¢ huynh quang tru6e khi phun (F0))) va ECso
duoc suy ra tir do thi (1-F/F0) so véi ndng dd hop chat.

Thir nghiém YHA tuong ty dugc phat trién déi véi cac thé dot bién CFTR khiém
khuyét v& su cho qua cira kénh hoic khiém khuyét vé do dan kénh khac dé xéc dinh tac
dung cua hop chat 1én hoat tinh kénh. Vi du vé thé dot bién nay 1a G178R, G1349D,
S549N, R117H, R334W. Thir nghiém nay ciing dugc dung cho cac thé dot bién CETR
16p T khac, bao gdm G542X, W1282X; céc thé dot bién 16p II bao gom N1303K, va dbi
v6i thé dot bién 16p I bao gdbm S1251N; hodc CFTR kiéu dai.
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Bang II. ECso minh hoa do dugc bing thir nghiém dong vao YFP-halogenua déi véi
CFTR-G551D ctia hop chit theo sang ché.

Hop chit# | % Hoat héa | ECso (nM)
1 37,7 >10000
3 49,0 181
4 34,3 >6768,2
5 0,3 >10000

Bang III. ECso minh hoa do dugc bang thir nghiém dong vao YFP-halogenua d6i voi
CFTR-G178R ciia hop chét theo sang ché.

Hop chit# | % Hoat héa | ECso (nM)
1 67,2 196
3 57,4 1440

Bang IV. ECso minh hoa do dugc bang thir nghiém dong vao YFP-halogenua dbi voi
CFTR-G1349D cua hop chét theo sang ché.

Hop chit# | % Hoat héa | ECso (nM)
1 72,8 137
3 58,6 44,9

Bang V. ECso minh hoa do duoc bang thir nghiém dong vao YFP-halogenua déi vai
CFTR-S549N ctia hop chét theo sang ché.

Hop chat# | o, Hoat héa | ECso (nM)
1 75,4 275
3 56,3 55,9
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Bang VI. ECso minh hoa do duoc bang thir nghiém dong vao YFP-halogenua dbi véi
CFTR-R117H ciia hop chit theo sdng ché.

Hop chat# | % Hoat héa | ECso (nM)

1 88,7 184

3 89,0 35,5

Thir nghiém té bao

Céc phép do dién sinh ly trén moi trudong nudi cy té bao biéu mo phé quan nguoi
so cép 1a déi tugng thay thé tién 14m sang hitu dung ctia hiéu qua 14m sang (Rowe, S.M.,
Verkman, A.S., 2013. Cystic Fibrosis Transmembrane Regulator Correctors and
Potentiators. Cold Spring Harb. Perspect. Med. 3, a009761.
doi:10.1101/cshperspect.a009761), do d6 hop chit duoc danh gia trong budng Ussing

va/hodc thtr nghiém TECC ma 1a céc thir nghiém do dién sinh 1y.
Thir nghiém buong Ussing
Quy trinh

Thir nghiém budng Ussing do do churc ciia chat diéu hoa Do Dan Xuyén Mang
trong bénh xo nang (CFTR) bang cach do dong dién mach ngan (/sc) duoc tao ra trong
mang day bén va ¢ dinh cua té bao biéu mo phoi.

Dé do Isc, biéu md duge tao mach ngén béng cach dua vao dong dién ma dugc
didu chinh bang bd khuéch dai hoi tiép dé gitr dién thé qua biéu mé (¥¢) 6 0 mV. Lugng
ctia dong dién can thiét dugc diéu chinh bing mach hdi tiép va dugc do lién tuc. Mot cach
khoéng lién tuc dién 4p duge kep vao cac gid tri khac nhau tir 0 mV do d6 gitp cho ¢6 thé

wée tinh dién tré qua biéu mo (Rt ).

Nhim dat duoc muc dich nay, té bao biéu md phé quan phan 1ap tir bénh nhan CF
ddng hop tir vé dot bién CFTR AF508 (hAEC-CF, Epithelix) hodc di hop tir vé céc dot
bién CFTR G551D va AF508 (University of North Carolina, Chapel Hill) duoc dat vao
dia trén gid & Snapwell™ phu colagen typ IV (Corning-Costar). Biéu md duong thé cua
nguoi duge tao ra béi sy bado dam cua bé mit khi-long trong 21 ngay dé tao thanh moi

trudong phan cuc biét hoa tot ma gidng in vivo véi bidu mo c6 16ng phan tang gia (Fulcher,
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M.L., Gabriel, S., Burns, K.A., Yankaskas, J.R., Randell, S.H., 2005. Well-differentiated
human airway epithelial cell cultures. Methods Mol. Med. 107, 183-206). Trong trudong
hop cac mAu AF508 CFTR ddng hop tii, cac té bao biét hoa duge xir Iy bing 3 pM VX809
(2626 South Loop West, Suite 225, Houston, TX 77054 USA, Cat n# S1565) dé cho phép
biéu hién di protein CFTR cudn gap thich hgp trén mang (xir ly day bén 48 gio va xir ly
dinh 24 gio), trudc khi ghi lai dién sinh 1y. Pdi véi G551D/AF508 di hop tu, té bao biét
hoéa duoc ding nhu vay dé ghi.

Dé ghi dién sinh 1y, biéu md dudng thé cua ngudi duge dit trong khoang Ussing
dé do dong dién mach ngin (Isc). Biéu mé duogc nhing trong dung dich NaCl-Ringer
(120 mM NaCl, 25 mM NaHCO3, 1,2 mM CaCly, 1,2 mM MgCl,, 0,8 mM KH2POq, 0,8
mM K>HPOs, d6 pH 7,4, 5 mM glucoza) trén phia nén bén va dung dich glutamat-ringer
(120 mM natri glutamat, 25 mM NaHCOs, 1,2 mM CaCl,, 1,2 mM MgClz, 0,8 mM
KH,PO4, 0,8 mM KoHPO4, do pH 7,4, 5 mM glucoza) trén phia dinh dé tao ra gradien
CI'. Ca hai khoang dugc suc khi béng 02 95%, CO2 5%, va duoc duy tri & nhiét do 27
°C. Amiloride dinh duoc ding dé trc ché dong dién ENaC noi sinh trong khi Forskolin
dugc ap dung 1én ca phia dinh va phia nén bén dé kich thich CFTR. Sau khi kich hoat
Forskolin, hop chét duge bd sung 1én ca hai phia dé thir nghiém kha ning cla ching dé
lam tang su cho qua ctra CFTR. Sy tang lén cua i dugc dung lam sb do cta hoat tinh
CFTR tang, gia tri ECso ¢ thé dugc tao ra bang cach do anh hudng ctia céc nbéng do khac
nhau ciia hop chit 1én Dong dién mach ngin trén té bao so cip, nham dat dugc muc dich
nay ciing Snapwell™ dugc dung dé bd sung luong tang 1én ciia hop chét va s ting 1én
ctia tin hiéu I & mdi budc nay sau dé dugc bién doi thinh dudong cong dap umg lidu
luong. Inh-172, chit Grc ché dic hiéu déi véi CFTR, dugc dung dé thir nghiém do dac

hiéu cua cac hop chit duoc thir nghiém.
Thit nghiém TECC
Quy trinh té bao biéu mé phé quan so cdp

Thir nghiém TECC (Mach Kep Qua Biéu M9 - Transepithelial Clamp Circuit, EP-
design) do do chirc cua chét diéu hoa Do Dan Xuyén Mang trong bénh xo nang (CFTR)
bang cach do dong dién mach ngén (Isc) duoe tao ra trong mang déy bén va ¢ dinh cua té

bao bidu md phdi. Trong TECC dién thé qua biéu mé PD va d khang qua biéu mé (R))
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duoc do trong mach hé va dugc bién ddi thanh I bing cach sir dung dinh luat Ohm. 24

Giéng c6 thé dugc do déng thoi cho phép ning suit cao hon so v6i khoang Ussing.

Nhim dat dugc muc dich nay, té bao biéu mo phé quan phan lap tir bénh nhan CF
ddng hop tt dbi voi dot bién CFTR AF508 (hAEC-CF, McGill, UNC) dugc cho 1én dia
trén gid d& Transwell® phu colagen typ IV (Costar). Biéu mé6 dudng thd clia ngudi duoc
tao ra béi sy bao dam cuia bé mit khi-16ng trong 21 ngay dé tao thanh moi trudng phén
cuc biét hoa t6t ma giéng véi biéu md co 16ng phan tang gia (Fulcher, M.L., Gabriel, S.,
Burns, K.A., Yankaskas, J.R., Randell, S.H., 2005. Well-differentiated human airway
epithelial cell cultures. Methods Mol. Med. 107, 183-206). Trong trudng hop cac mau
AF508 CFTR ddng hop tir, cac té bao biét hoa duge xir ly bang 3 uM VX809 (2626 South
Loop West, Suite 225, Houston, TX 77054 USA, Cat n# S1565) hodc 0,15 uM
GLPG2222 dé cho phép biéu hién du protein CFTR cudn gap thich hop trén mang (xt ly
day bén 48 git va xur 1y dinh 24 gio), trudce khi ghi lai dién sinh ly.

Thong tin trén hop chat c6 thé dugc 14y lai trén cac mau AF508 CFTR ddng hop
tir nhin ¢ hoat tinh CFTR tang 1€n khi hop chét dugc bd sung theo phurrong thich cap tinh
hoic theo phuong thirc mén tinh.

Déi voi phuong thire cép tinh, dé ghi dién sinh ly, biéu md dudng thd ciia ngudi
duoc dat trong dia gia nhiét TECC dé do dién sinh ly va dugc gitt & nhiét 4o 37 °C. Biéu
md dugce nhung trong dung dich NaCl-Ringer (120 mM NaCl, 25 mM NaHCOs3,1,2 mM
CaCly, 1,2 mM MgCl,, 0,8 mM KHPO4, 0,8 mM K>HPOs, d6 pH 7,4, 5 mM glucoza)
trén ca phia ddy bén va phia dinh. Amiloride dinh dugc ding dé rc ché dong dién ENaC
ndi sinh trong khi Forskolin dugc 4p dung 1én ca phia dinh va phia nén bén dé kich thich
CFTR. Sau khi kich hoat Forskolin, hgp chét dugc bd sung 1én ca hai phia dé thir nghiém
kha ning cta chung dé 1am tang su cho qua ctta CFTR. Céc phép do dugc thuc hién trong
khung thoi gian 20 phut v6i sw ghi lai mdi 2 phit. Sy ting 1én cia L dugc ding lam s6
do dbi vé6i hoat tinh CFTR ting 1én, gid tri ECso ¢6 thé dugc tao ra béng cach do anh
huéng cta cac ndbng do khac nhau ctia hop chét 1én I trén té bao so cép, nham dat dugc
muc dich nay mdi giéng xuyén (transwell) duoc xt ly bang cac ndng dd hop chét khac
nhau. Inh-172, chét tc ché dic hiéu déi véi CFTR, dugc dung dé thir nghiém do dac hiéu

ctia cac hop chit duge thir nghiém.
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Viéc ghi TECC tuong tu dugc thuc hién béng cach st dung céc té bao so cip db6i
v6i cac thé dot bién CFTR khiém khuyét vé su cho qua cira kénh hodc khiém khuyét vé
d6 din kénh khéac dé x4c dinh tac dung cta hop chét 1én hoat tinh kénh. Vi du vé thé dot
bién bao gdm R117H, G178R. Twong tu cac té bao so cip chira thé dot bién CFTR 16p I,
bao gdbm G542X, W1282X; va céc thé dot bién 16p IT khac bao gdm N1303K c6 thé duge
sir dung dé ghi dién sinh 1y.

Két qua

Khi dugc cho tham gia vao quy trinh nay, thu dugc cac gia tri sau day. Do chénh
1éch gifta Alsc do dugc dudi dang DMSO (duong co s6), va Alsc do dugc béng hop chét

duoc thir nghiém.
Cdc phép do ECsg thir nghiém TECC CFTR AF508

Bang VIL.Thir nghiém TECC trong ECso CFTR AF508 dbi v6i cac hop chat minh

hoa theo sang ché.

Hop chit# | ECs (aM)

1 40

4 6

Dit liéu néu trong don nay chimg té rang hop chét theo sang ché co hoat tinh in
vitro, va ¢6 thé hitu dung trong viéc diéu tri xo nang in vivo.

Céc loi ich khac cta sang ché ctia Nguoi ndp don sé ro rang d6i voi nguoi ¢6 hiéu
biét trung binh trong linh vue khi doc ban mo ta sdng ché nay.

Can hiéu rang phin md ta chi tiét néu trén va cac vi du kém theo chi dé minh hoa
va khong nham 1am gidi han pham vi clia sang ché, ma dugc xac dinh chi bang cac yéu
cau bao ho kém theo va dang twong dwong cta chung. Cac thay dbi va cai bién khac nhau
ddi v6i cac phuong 4an 12 1o rang d6i v6i ngudi c6 hiéu biét trung binh trong linh virc. Céc
thay dbi va cai bién nay, bao gdm nhung khong gidi han & céc thay dbi va cai bién vé cau
trac héa hoc, phan tir thé, dan xut, hop chét trung gian, tbng hop, tao ché pham, hodc
phuong phép, hoic dang két hop bét ky ctia cac thay ddi va cai bién nay cua viéc st dung

theo sang ché, ¢6 thé dugc tao ra ma khong nam ngoai pham vi cua sang che.
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YEU CAU BAO HOQ
1. Hop chét (5-{3-amino-5-[4-(triflometoxy)benzen- 1-sulfonyl]pyridin-2-y1}-1,3.4-
oxadiazol-2-yl)metanol, hoic mudi dugc dung cta né.
2. Hop chét (5-{3-amino-5-[4-(triflometoxy)benzen-1-sulfonyl]pyridin-2-y1}-1,3,4-

oxadiazol-2-yl)metanol.
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