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hodc mudi dugc dung, chit hd bién, hodc déng phan 1ap thé cia no, trong do6 cac bién thé 1a
nhu duoc xac dinh ¢ ddy. Sang ché con dé xuat duge pham va to hop chira cac hop chit
nay dé st dung trong diéu tri ton thuong hodc chin thuong khép & dong vat co va, dé cam
ung qua trinh san xuét sun trong mo hoac dé cam ung sy biét hoa té bao géc tao sun thanh
cac té bao syn truong thanh.
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Linh vue k§ thuét dwoe dé cap

Sang ché @& cap dén hop chét, duoc phim va t6 hop dé didu tri hoic ngin ngira ton

thuong khép do chin thuong khép va bénh thap khép.
Tinh trang k§ thuit ciia sing ché

Bénh viém xuong khép (OA) 14 rdi loan thudc co xuwong khép phd bién nhét. Hién
nay c6 khoang 40 triéu ngudi My dang bi anh huéng va con s6 nay dugc du doan 13 ting
dén 60 triéu trong vong hai muoi nim t6i 1a két qua cia sy gia hoa dan sé va tang tudi
tho trung binh, khién né tré thanh nguyén nhan gy bénh dimg hang thi tw. OA dugc
dac trung béi su pha hiy do thoai héa cham cia khép bao gém ca sun khép (chira cac
t€ bao va nén ma tao ra sy boi tron va dém cho khép) va xuwong dudi sun nam duéi sun
khap. OA cé thé duoc coi 13 hdu qua ctia cac yéu tb nguyén nhan khac nhau. Vi dy, né
¢6 thé dugc gy ra béi cing thing co ché sinh hoc bat thudong hoic su bat thudng do di
truyén hodc méc phai cta sun khop hodc xuong. Céc tri licu OA gén day bao gém giam
dau bing NSAID dudng udng hoic cac chat trc ché xyclooxygenaza 2 (COX-2), tiém
trong khdp (IA) bang cc chit nhu corticorsteroit va hyaluronan, va cdc phuong phap
phau thuat.

Tén thuong khép, vi du, chin thuong khop cap tinh, nhu rach sun chém hodc day
ching, hoic gdy trong khop c6 thé cling dan dén viém khép, vi du, viém khép sau chan
thuong. Vi sun kh6p c¢6 kha ning sira chita gidi han, tham chi ton thwong nhé khéng
phét hién dugc c¢6 thé thuong tré nén x4u di theo thoi gian va din dén OA. Cic phuong
phép didu tri gn day d6i véi chan thuong khép c6 thé bao gdm phau thuat va cdc phuong
phéap xam 14n khéc tip trung vao viéc tai tao cac khép bi tén thuong ciing nhu diéu tri

bang cac chat dé gidm dau va viém.

Céc té bao gdc trung md (MSC) c6 mit & sun khép nguoi 16n va dwa vao su phan
tach c6 thé duoc I4p trinh in vitro @ trai qua qué trinh biét hoa thanh cac t& bao sun va
cac dong gidng t€ bao trung md khac, va c6 thé dugc sir dung dé tai tao sun. Mot phan,
quy trinh nay dugc diéu hoa bang cac yéu td sinh truong (TGFB, BMP), cic diéu kién

huyét thanh va su tiép xtc té bao-té bao.
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Céng bd don qudc t& s6 W02011/008773 mb ta cac ché pham peptit va sir dung céc
ché phim nay dé diéu tri hoic ngin ngira viém khdp va chan thuwong khép va dé cam
ung su biét hoa cua cac té€ bao trung mo thanh cac té bao sun. Ngoai ra, cong bd don
qubc t& s6 W02012/129562 md ta céc hop chit phan tir nhd, cac ché phdm va sir dung
cac ché phim nay dé cai thién bénh viém khép va chan thuong khép va dé cam tmg su
biét hoa cac té bao trung mo thanh céac té bao sun.

Mic d cac k§ thuat phiu thuat, va cong nghé tai tao da tao ra su tién trién nao d6 &
su phuc hdi sun, 1am chim qua trinh tho4i hoa, va cai thién sira chita sur tén thuong khop,
van dang ton tai nhu ciu cai thién ché phdm va phuong phép téi tao sun hiéu qua, diéu
tri tdn thuong khop va cai thién hodc ngin nglra OA.

Ban chit ky thuit ciia sing ché

Sang ché dé cip dén cac ché phdm dé didu tri hodc ngén nglra tén thuong khép do
chén thuong khép va bénh thip khép gay ra.

Theo mot khia canh, sang ché dé xuat hop chét c6 cong thic (I), hoic mudi duoc

dung, hoac déng phén lap thé cua né;

O
R4a 2
R4b r}l’ R
R1 a RO
3
R1b R 0

trong d6 R° 14 hydro hodc Ci.ealkyl;

R? 13 phenyl; heteroaryl c¢6 5 hodc 6 canh hodc heteroxyclyl c6 5 hodc 6 canh,
mdi loai ¢6 tir 1 dén 3 nguyén tir khac loai duge chon tir N, O va S; trong d6 R* khong
duoge thé hodc dugc thé;

R3 12 heteroaryl ¢6 5 hodc 6 canh c6 tir 1 dén 2 nguyén tir khac loai dugc chon tir
N, O va S; trong d6 R? khéong duoc thé hoic duge thé;

R!2 R R% va R* mdi loai doc 1ap la hydro, halo, hydroxyl, Ci-salkoxy,
C1salkyl, -NR'RS® hogc -NR7-(CRR!%),4-OR"; hogc trong d6 mdt trong s6 R'® va R
clng voi mot trong s6 R* va R* tao thanh xyclopropyl voi hai nguyén tir cacbon ma

R'2 R’ R* va R* nay gin vao tuong ung;
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RS, RS, R7, R%, R!? va R" mbi loai ddc 1ap 12 hydro hodc Ci.alkyl;

R® 14 hydro, Cs.7 xycloalkyl hodc heteroxyclyl c6 5 hodc 6 canh c6 1-3 nguyén tir
khéc loai duoc chon tir N, O va S; trong d6 Cs.7 xycloalkyl hodc heteroxyclyl ¢6 5 hodc
6 canh nay ctia R® khong dugc thé hodc dugce thé;

theo céch khac, RS va RS hodc R7 va R® cuing v6i nguyén tir nito ma ching gén
vao trong -NRR® hozic -NR'R? twong tmg tao thanh heteroxyclyl c6 5 hodc 6 canh c6
1-3 nguyén tir khac loai duoc chon tr N, O va S;

midn 1a R12 RI®, R4 va R* tit ca khong thé 1a hydro; va

con midn 13 khi R'2, R1®, R#2, hoic R* 1a Cyalkyl, thi nhém thé con lai trén cling

nguyén tir vong cacbon khong phdi 1a hydro.

Theo khia canh khac, sang ché d& xuét dugc phdm bao gdm lugng c6 hiéu qua diéu
tri cia hop chét c6 cong thirc (I) hodc cong thire phu ciia n6, hodc mudi dugc dung hodc

ddng phan 1ap thé cta n6; va mot hodc nhiéu chit mang dugce dung.

Theo khia canh khac nita, sdng ché d& xuét t6 hop, cu thé 1a duoc phém két hop, bao
gdm lugng c6 hiéu qua diéu tri ctia hop chit ¢6 cong thie (I) hodc cong thirc phu cta
nd, hodc mudi dugc dung hoic dé)ng phan lap thé ctia nd; va mdt hodc nhidu hoat chét
tri liéu.

Céc hop chét theo sang ché, mot minh hodc két hop véi mot hodic nhiéu hoat chét tri
liéu, c6 thé dugc st dung dé diéu tri, cai thién hodc ngin nglra sy tdn thuong khép hoic
chin thuong khép cép tinh, nhu bénh viém khép (bénh viém xwong khop, bénh viém
khép do chin thuong, bénh viém khép dang thép toan than) hodc bénh thoai hoa dia
dém. Ngoai ra, cac hop chét theo sang ché, mot minh hodic két hop v6i mot hozic nhiéu
hoat chét tri liéu, c6 thé duoc st dung dé cam tng su san XUt sun trong mo hodc dé
cam ung su biét hoa cua cac té bao géc tao sun thanh céc té bao sun trudng thanh céc té
bao sun trudng thanh tao ra chit nén ngoai bao sun trong mo.

Trir khi ¢6 quy dinh khéc, thuat ngit "cac hop chét theo sang ché" ding dé chi cac
hop chét c6 cong thire (I) va cong thire phu ctia n6 (vi du, cong thie (1A), (1B), (1C),
(1D), (1E), (1F), (1G), (1H), (1D), (17), (1K), (1L), (2A), (2B), (20), (2D), 2E), (2F),
(2G), (2H), (2D), (2), (2K), (2L)), va cac mudi clia né, ciing nhu tit ca cac dong phan
lap thé (bao gdm céc déng phan khong d6i quang va cac dong phan d6i quang), dong
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phan quay, chit hd bién va cac hop chit duoc déanh d4u dong vi (bao gdm nhiing su thé

doteri), ciing nhu céc gbc dugc tao thanh vén cé.
MO ta chi tiét sang ché
Sang ché dé xudt cac hop chit méi ma kich thich qué trinh san xuét sun trong mo

trong cac khép bi ton thuong.

Theo mot khia canh, séng ché d& xuét cac hop chit va ché phdm méi @ stra chita
sun. Séng ché cling d& xuét cac ché phdm va phuong phéap didu tri, ngin ngira hodc cai
thién bénh viém khép hodc chin thuong khép bang cach st dung hop chat hodc ché
phim theo sang ché vao trong khép, md sun hodc md gin sun, hodc toan than. Ngoai ra,
sang ché con d& xuat ché phim va phuong phap cam umg su biét hoa cla t€ bao gdc tao

sun thanh c4c té bao sun trong md binh thuong.
Céac dinh nghia

Nhim céc muc dich dé giai thich ban m6 ta ndy, cac dinh nghia sau day s& duoc ap
dung va khi thich hgp, cac thuét ngit dugc sir dung ¢ dang s6 it cling s& bao gém ca dang

s0 nhi€u va nguoc lai.

Nhu duge stir dung & day, thuit ngit "Ci.salkoxy" dung d& chi gbc c6 cong thirc -ORa
trong d6 Ra 12 gbc Ci-salkyl nhu duogc xéc dinh chung trén déy. Vi du vé Ci-alkoxy bao
gc‘}m, nhung khong giéi han &, metoxy, etoxy, propoxy, isopropoxy, butoxy, isobutoxy,
pentoxy, va hexoxy. Phan alkyl cta alkoxy ¢6 thé tuy y duoc thé, va cac nhém thé nay

bao gdm cac nhém thé duge mo ta cho nhém alkyl dudi day.

Nhu duoc st dung & déy, thuat ngit "Cisalkyl" ding dé chi gbc chudi hydrocarbon
mach thing hoic mach nhanh gdm duy nhét cac nguyén tir cacbon va hydro, khong chira
su chua no, ¢6 tir mdt dén sau nguyén tir cacbon, va dugc gén voi phﬁn con lai cia phan
ti nay béng lién két don. Thuat ngit "Crsalkyl" cAn duoc hiéu theo d6. Céc vi du vé Ci.
salkyl bao gdm, nhung khong bi giéi han &, metyl, etyl, n-propyl, 1-metyletyl (iso-
propyl), n-butyl, n-pentyl va 1,1-dimetyletyl (+-butyl). Cac nhém thé dién hinh bao gom,
nhung khong bi giéi han & halo, hydroxyl, alkoxy, xyano, amino, axyl, aryl, arylalkyl,
va xycloalkyl, hodc di dang ctua mdt trong s6 cac nhém nay, va mdi loai trong s6 ching

¢6 thé duoc thé bang cac nhom thé ma thich hop cho nhom cu thé.
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"Amino", nhu dugc st dung & ddy, ding dé chi gbc -NHa. Khi amino dugc md ta 1a
"duoc thé" hodic "ty ¥ duge thé", thuat ngit niy bao gdbm NR'R" trong d6 mdi R' va R"
doc 1ap 1a H, hodc 1a nhém alkyl, alkenyl, alkynyl, axyl, aryl, aryl, xycloalkyl, arylalkyl
xycloalkylalkyl hodc di dang cuia mdt trong sb cac nhém ndy, va mdi loai trong sb alkyl,
alkenyl, alkynyl, axyl, aryl, arylalkyl hodc ciac nhém hodc céc di dang cua mét trong 56
céc nhém nay, mdi loai trong s6 chimg tly y duge thé bing cac nhom thé duge mo ta &
day 1a thich hop cho nhém tuong Gng. Trir khi dugc chi ra la khac, cac hgp chét theo
sang ché chira gdc amino c6 thé bao gdm céc din xuét duoc bao vé cia n6. Cac nhém
bao vé thich hop cho gbc amino bao gdbm axetyl, tert-butoxycarbonyl,

benzyloxycarbonyl, va loai twong tu.

Nhu duge st dung & dy, thuat ngit "aminoCi-ealkyl" ding d€ chi gbc Ciealkyl nhu
duoc x4c dinh trén déy, trong d6 mot trong s6 cac nguyén tir hydro cuia nhom Ci-ealkyl
duoc thay thé béng nhém amino bac mét. Cac vi du dai dién vé aminoC-salkyl bao gém,
nhung khong bi gidi han &, amino-metyl, 2-amino-etyl, 2-amino-propyl, 3-amino-

propyl, 3-amino-pentyl va 5-amino-pentyl.

Nhu duge st dung & day, thuit ngt "Ci4alkylamino” dung dé chi gbc c6 cong thirc
-NH-R, trong d6 Ra 14 gbe Cialkyl nhu dugce x4c dinh trén day.

"Thom", nhu dugc st dung & déy, dung dé chi gdc trong d6 céc nguyén tir céu tao
tao thanh hé vong chua no, trong d6 tat ca céc nguyén tir trong hé vong nay duoc lai sp?
va tdng s6 luong cac dién tir pi 1a bing 4n+2. Vong thom c6 thé 14 sao cho cic nguyén
tlr vong chu 1a cac nguyén tr cacbon hodc c6 thé bao gdbm nguyén tir cacbon va nguyén

tir khong phai cacbon (xem Heteroaryl).

"Aryl", nhu duge st dung & day, dung dé chi cum vong thom don vong hodc da vong
chira 6-14 nguyén tir vong trong dé tat ca cac nguyén tir vong nay 1a nguyén tir cacbon.
Thong thuong, aryl 12 hé vong thom don vong c6 6 canh (nguyén tir vong), vong ddi c6
tir 10 dén 12 canh hodc vong ba dung hop c6 14 canh. Cac aryl c6 tir sdu dén mudi bén
canh bao gém, nhung khong bi giéi han &, phenyl, biphenyl, naphtyl, azulenyl, va
anthraxenyl. Aryl c6 thé khong duogc thé hodc dugc thé boi 1-5 (nhu mdt, hodc hai, hodc
ba) nhom thé doc lap duoc chon tir nhém bao g@)m hydroxy, thiol, xyano, nitro, Ci-
salkyl, Ci-salkenyl, Ci-salkynyl, Ci-salkoxy, thioCi-salkyl, Ci-salkenyloxy, Ci-
salkynyloxy, halogen, Ci-salkylcarbonyl, carboxy, Ci-salkoxycarbonyl, amino, Ci-
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salkylamino, di-Ci-salkylamino, Ci-salkylaminocarbonyl, di-Ci-salkylaminocarbonyl,
Ci-salkylcarbonylamino, ~Ci-salkylcarbonyl(Ci-4alkyl)amino, sulfonyl, sulfamoyl,
alkylsulfamoyl, Ci-salkylaminosulfonyl, aryl, heteroaryl, xycloalkyl va heteroxyclyl,
trong d6 mdi nhém thé néu trén c6 thé con duoc thé béi mot hodc nhiéu nhém thé doc
1ap duoc chon tir cac nhém halogen, alkyl, hydroxyl hodc Ci-salkoxy. Khi "aryl" duoc
hién dién cing voi gdc khac nhu "arylalkyl", "aryloxyalkyl", "aryloxycarbonyl",
"aryloxy-carbonylalkyl", phan aryl ndy s& c¢6 cting y nghia nhu dugc mo ta trong phin
dinh nghia vé "aryl" néu trén. "Vong d6i" hoac "bixyclyl", duoc sir dung & day, dung dé
chi cum vong c6 hai vong trong d6 hai vong nay dugce dung hop cung nhau, dugc lién
kbt boi lién két don hogc duge lién két bing hai nguyén tir bic cau. C4c vong ndy c6 thé

1a carboxyclyl, heteroxyclyl, hoic hdn hgp cua né.

"Vong béc cau", nhu duoc sit dung & day ding dé chi hé vong da vong trong d6 hai
nguyén tir vong ma chung cho hai vong khong dugc lién két truc tiép véi nhau. Mot
hodc nhiéu vong cta hé vong nay c6 thé ciing bao gbm cac nguyén t khéc loai 1a cac
nguyén tr vong. Cac vi du khong loai trir vé cac vong bic ciu bao gdm norbornanyl,

oxabixyclo[2.2.1]heptanyl, azabixyclo[2.2.1]heptanyl, adamantanyl, va loai twong tu.

"Xycloalkyl", nhu dugc st dung & day, nghia la gbc bao gdbm hé vong hydrocarbon
khong thom, don vong no, vong ddi, ba vong, duge dung hop, duoc béc ciu hodc da
vong spiro c6 tir 3 dén 14 canh trong d6 tAt ca cac canh vong nay la nguyén tir cacbon.
Xycloalkyl don vong lam vi du bao gdm, nhung khéng bi gi¢i han ¢, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptanyl, xyclooctanyl, va loai twong tu. Cac
xycloalkyl vong d6i lam vi du bao gdm bixyclo[2.2.1]heptan, bixyclo[3.2.1]octanyl,
bornyl, norbornanyl, decahydronaphtyl, bixyclo[2.1.1]Thexyl, bixyclo[2.2.1]heptyl,
bixyclo[3.1.1]heptyl, bixyclo[2.2.2]octyl. Cac nhém xycloalkyl ba vong lam vi du bao
gém, vi du, adamantanyl. Xycloalkyl c6 thé khong duoc thé hodc dugc thé boi mot, hodc
hai, hoic ba, hoic nhom thé hoic nhidu hon doc 1ap dugc chon tir nhém bao gbém
hydroxyl, thiol, xyano, nitro, oxo, alkylimino, Ci-salkyl, Ci-salkenyl, Ci-salkynyl, Ci-
salkoxy, Ci-sthioalkyl, Ci-salkenyloxy, Ci-salkynyloxy, halogen, Ci-salkylcarbonyl,
carboxy, Ci-salkoxycarbonyl, amino, Ci-salkylamino, di-Ci-salkylamino, Ci-
salkylaminocarbonyl,  di-Ci-salkylaminocarbonyl,  Ci-salkylcarbonylamino, — Ci-
salkylcarbonyl(Ci-salkyl)amino,  sulfonyl,  sulfamoyl,  alkylsulfamoyl,  Ci-

salkylaminosulfonyl trong do6 mdi nhém hydrocarbon néu trén (vi dy, cac gbe alkyl,

_7-



37430

alkenyl, alkynyl, alkoxy) c6 thé con duoc thé bai mét hodc nhiéu gbe doc 1ap duoc chon

tai mdi 14n xuét hién tir nhém halogen, hydroxyl hodc Ci-4alkoxy.
"Xyano", nhu duoc st dung & day, ding dé chi gbc —CN.

"ECso", nhu dugc st dung & day, dung dé chi néng d6 mol ctia chét diéu bién ma tao

ra 50% hiéu qua.

"ICso", nhu dugc st dung & day, dung dé chi néng d6 mol ctia chét trc ché hodc chat

diéu bién ma tao ra 50% tac dung tc che.

"Vong dung hop", nhu dung trong ban mo6 ta nay, dung d& chi cum da vong trong d6
céc vong bao gdm cum vong dugc lign két sao cho cac nguyén tir vong ma 1a chung cho
c4 hai vong duoc lién két truc tiép véi nhau. Cum vong dung hop c6 thé 14 no, no mot
phﬁn, thom, carboxyclic, heteroxyclic, va dang twong tu. Vi du khong loai trir vé cac
vong dung hgp thong thudng bao gdm decalin, naphtalen, anthraxen, phenanthren,

indol, benzofuran, purin, quinolin, va dang tuong tu.
"Halo" hodc "halogen", nhu dugc st dung & day, dung dé chi flo, clo, brom, va iot.

"Crealkyl dugc thé bai halo", nhu duge sir dung & day, ding dé chi géc Ciealkyl
nhu duoc x4c dinh trén day, dugc thé bi mot hodc nhiéu gde halo nhu duge xé4c dinh
trén day. Cac vi du vé& Ci.salkyl dugc thé bdi halo bao g6m, nhung khong bi gii han &,
triflometyl, diflometyl, flometyl, triclometyl, 2,2,2-trifloetyl, 1,3-dibromopropan-2-yl,
3-bromo-2-flopropyl va 1,4,4-triflobutan-2-yl.

"Heteroaryl", nhu dugc st dung & day, dung dé chi gbc vong don vong thom ¢ 5
hoac 6 canh ma bao gém 1, 2, 3 hodc 4 nguyén ti khac loai riéng r& dugc chon tir nito,
oxy va luu huynh. Gdc heteroaryl ¢6 thé dugc lién két qua nguyén tir cacbon hogc
nguyén tir khac loai. Céc vidu vé heteroaryl bao g@)m, nhung khong bi gidi han &, furyl,
pyrrolyl, thienyl, pyrazolyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,
triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, pyrimidyl hodc pyridyl. Heteroaryl c6 thé
khong duogc thé hodc dugc thé voi mot hodc nhiéu nhém thé doc lap duge chon tir
hydroxyl, thiol, xyano, nitro, Ci-salkyl, Ci-salkenyl, Ci4alkynyl, Ci-salkoxy, thioC;-
salkyl, Ci-salkenyloxy, Ci-salkynyloxy, halogen, Cisalkylcarbonyl, carboxy, Ci-
salkoxycarbonyl, amino, Cj-salkylamino, di-Ci-salkylamino, Ci-salkylaminocarbonyl,

di-Ci-salkylaminocarbonyl, Ci-salkylcarbonylamino, Ci-salkylcarbonyl(C;-
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salkyl)amino, sulfonyl, sulfamoyl, alkylsulfamoyl, Ci-salkylaminosulfonyl trong d6 mdi
nhém hydrocarbon néu trén (vi du, cac gbc alkyl, alkenyl, alkynyl, alkoxy) c6 thé con
duoc thé bai mot hoidc nhiéu géc doc 1ap duoc chon tir mdi su xuit hién tir cic nhém
halogen, hydroxyl hodc Ci-salkoxy. Khi heteroaryl dugc hién dién cung véi gbc khac
nhu "heteroaryloxy", "heteroaryloxyalkyl", "heteroaryloxycarbonyl", phan heteroaryl

nay s& ¢ cung y nghia nhu dugc mo ta trong phan dinh nghia v& "heteroaryl" néu trén.

"Nguyén tir khac loai", nhu dugc st dung & day, dung dé chi nguyén tir ma khong
phai 12 nguyén tir cacbon. Céc vi du cu thé v& nguyén tir khac loai bao gdm, nhung

khéng bi gidi han & nito, oxy, va luu huynh.

"Heteroxyclyl" hodc "di vong", nhu dugc sir dung & ddy, dung dé chi gbc vong don
vong khéng thom c6 5 hodc 6 canh dn dinh ma bao gdm 1, 2, hodc 3, nguyén tit khac
loai riéng 1& dugc chon tlr nito, oxy va luu huynh. Gbc heteroxyclyl nay c6 thé duge lién
két qua nguyén tir cacbon hoic nguyén tir khac loai. Cac vi du v& heteroxyclyl bao gom,
nhung khong bi giGi han 6, azetidinyl, oxetanyl, pyrrolinyl, pyrrolidyl, tetrahydrofuryl,
tetrahydrothienyl, piperidyl, piperazinyl, tetrahydropyranyl, morpholinyl hodc
perhydroazepinyl." Heteroxyclyl c6 thé khong duge thé hodc duoc thé v6i 1-5 nhom
thé (nhu mét, hodc hai, hoic ba) mbi nhém ddc 1ap duge chon tir hydroxyl, thiol, xyano,
nitro, oxo, alkylimino, Ci-salkyl, Ci-salkenyl, Ci-salkynyl, Ci-salkoxy, Ci-sthioalkyl,
Ci-salkenyloxy, Ci-salkynyloxy, halogen, Ci-salkylcarbonyl, carboxy, Ci-
salkoxycarbonyl, amino, Ci-salkylamino, di- Ci-salkylamino, Ci-salkylaminocarbonyl,
di-Ci-salkylaminocarbonyl, Ci-salkylcarbonylamino, Ci-salkylcarbonyl(C;-
salkyl)amino, sulfonyl, sulfamoyl, alkylsulfamoyl, Ci-salkylaminosulfonyl trong d6 moi
nhém hydrocarbon néu trén (vi du, cac gbc alkyl, alkenyl, alkynyl, alkoxy) c6 thé con
duoc thé boi mot hoe nhidu gde doc 1ap duge chon tai mdi su xuét hién tir cdc nhém
halogen, hydroxyl hodc Ci-salkoxy.

Hydroxy, nhu dugc sir dung & ddy, ding dé chi géc —OH.

"C4c dan xuét duge bao v&", nhu dugce sir dung & day, dung dé chi cac dan xuét cta
céc chét tc ché trong d6 vi tri hodc céc vi tri phan Gng dugc phong bé bing cac nhom
bao vé. Cac dan xuit duoc bao vé 1a hitu dung trong viéc bao ché cac chit trc ché hoic
tu ching cé thé hoat dong dudi dang chét trc ché. Cac vi du Vé nhém duogc bao vé bao

gém, nhung khong bi gi6i han ¢, axetyl, tetrahydropyran, metoxymetyl ete, -
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metoxyetoxymetyl ete, p-metoxybenzyl, metylthiometyl ete, pivaloyl, silyl ete,
carbobenzyloxy, benzyl, tert-butoxycarbonyl, p-metoxyphenyl, 9-
florenylmetyloxycarbonyl, axetal, ketal, axylal, dithian, metyleste, benzyl este, fers-
butyl este, va silyl este. Danh sach toan dién vé cic nhom bao vé thich hop c6 thé dugce
tim thiy trong T.W. Greene, Protecting Groups in Organic Synthesis, tai ban 14n thi 3,
John Wiley & Sons, Inc. 1999.

"Khéng dugc thé hodc duoc thé" hodc "ty y duoc thé", nhu dugc str dung & day, dé
chi nhém thé duoc lién két trén diém s&n c6 cia nhém hogc gbe duoe néu tén. "Khéng
duoc thé" nhu duoc sir dung & day dé chi nhém hoic géc duoc néu trén s€ khong co
thém céc nhém thé khong phai hydro. "Pugc thé" hogc "ty y dugc thé" nhu dugc str
dung & day dé chi 1a it nhét mot trong sb cac nguyén tir hydro sén c¢6 ctia nhém hodc gbe
dugc néu tén da (hoic c6 thd) duge thay thé bi nhom thé khong phai hydro. Trir khi
duge chi ra cu thé 1 khac, cac vi du vé c4c nhom thé c6 thé bao gém, nhung khéng bi
gi6i han &, halo, nitro, xyano, thio, oxy, hydroxy, carbonyloxy, Ci-salkoxy, aryloxy c6
tir 6 dén 10 canh, heteroaryloxy c6 tir 5 dén 10 canh, carbonyl, oxycarbonyl,
aminocarbonyl, amino, Ci.salkylamino, sulfonamido, imino, sulfonyl, sulfinyl, Ci-
salkyl, Ci-shaloalkyl, hydroxyCi.salkyl, carbonylCiealkyl, thiocarbonylCi-ioalkyl,
sulfonylCisalkyl, sulfinylCialkyl, Ci-oazaalkyl, iminoCi-alkyl, xycloalkylCi.calkyl
¢6 tir 3 dén 12 canh, heteroxycloalkylCi-galkyl c6 tir 4 dén 15 canh, arylCi.calkyl c6 tir
6 dén 10 canh, heteroarylCisalkyl c6 tir 5 dén 10 canh, bixycloarylCi-salkyl c6 tir 10
dén 12 canh, heterobixycloarylCisalkyl c6 tir 9 dén 12 canh, xycloalkyl ¢ tir 3 dén 12
canh, heteroxyclyl c6 tir 4 dén 12 canh, bixycloalkyl c6 tir 9 dén 12 canh,
heterobixycloalkyl c6 tir 3 dén 12 canh, aryl co tir 6 dén 12 canh, va heteroaryl c6 tir 5
dén 12 canh,

"Sulfonyl", nhu dugc st dung & ddy, c6 nghia la géc —S(O)2—. PBugc chu y 1a thuat
ngit "sulfonyl" khi d& chi nhém thé héa tri mét c6 thé theo cach khac ding dé chi nhom
sulfonyl duogc thé, -S(=O)2R, trong d6 R 13 hydro hodc nhom thé khong phai hydro trén
nguyén tr luu huynh tao thanh cac nhom sulfonyl khac nhau bao gdm cac axit sulfonic,

sulfonamit, sulfonat este, va sulfon.

Dinh nghia bit ky & dy c6 thé duoc st dung két hop véi dinh nghia khac bat ky dé
mo ta nhém céu trac da hop. Dé thuan tién, yéu td kéo dai ctia dinh nghia bét ky nhu
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vay tic 14 gin voi gbe ban d4u. Vi dy, nhém da hop alkoxyalkyl c6 mat nhom alkoxy
dwoc gén voi phan tir gbc qua nhom alkyl.

Nhu dugc stir dung & day, thuat ngit "céac t€ bao sun" ding dé chi cac té bao sun da
biét héa. Cac t€ bao sun tao ra va duy tri nén sun ma tao thanh tir colagen va
proteoglycan. Céc té bao sun thu dugc tlr sy biét hoa cac té bao géc tao sun (CPC). Sy
biét héa la qué trinh loai t& bao chuyén héa dugc tao thanh tir loai té bao it chuyén hoa,

vi du, t& bao sun tir té bao géc tao sun (CPC).

Nhu duoe st dung & day, thuat ngft "chat biét hoa t& bao sun" ding dé chi chat ma
cam Urng cac té bao tao sun biét héa thanh t€ bao sun truéng thanh, ma sau d6 téng hop

nén ngoai té bao sun (ECM).

Nhu duge st dung & ddy, thudt ngit "dbi tuong" ding dé chi dong vat linh trudng (vi
du, ngudi, nam giéi hodc nit gidgi), cho, tho, chudt lang, lon, chudt céng va chudt déng.
Theo cac phuong an nhét dinh, d6i twong 12 dong vat linh trudng. Theo phuong an khac
nita, dbi tuong 13 nguoi.

Nhu dung trong ban mo ta nay, thudt ngit "rc che", "su uc ché" hodc "viéc tic ché"
dung dé chi su giam di hodc sy kim hdm cta tinh trang, triéu ching, hodc 161 loan, hoic
bénh nhét dinh, hodc su giam dang ké ctia hoat tinh co s& ctia hoat tinh hodc quy trinh
sinh hoc.

Nhu dung trong ban md ta nay, thuat ngi "didu tri", "viéc didu tri" hodc "su diéu tri"
clia bénh hogc rdi loan bét ky ding dé chi viéc lam thuyén gidm hodc cai thién bénh
hoic r6i loan (ttc 13, lam cham hogc 1am ngimg su phat trién ctia bénh hogc it nhét 1a
mot trong cac triéu chimg 14m sang cta ching); hodc viéc lam thuyén gidm hodc cai
thién it nhat 1a mot tham sé vat Iy hogic cht chi thi sinh hoc lién quan dén bénh hogc réi
loan, bao gém tham s6 vat ly hodc chét chi thi sinh hoc ma c6 thé khong nhan thay 1o
dbi v6i bénh nhén.

Nhu dung trong ban md ta nay, thut ngir "ngan nglra", "viéc ngdn ngra" hodc "su
ngan ngura" cua bénh hodc r6i loan bt ky dung dé chi viéc diéu tri du phong ctia bénh

hoic r6i loan; hodc tri hodn su khdi phat hodc su tién trién ctia bénh hodc roi loan.

Nhu dung trong ban mo ta nay, dbi twong "can" diéu tri néu ddi tuong nay huéng loi

vé mit sinh hoc, vé mit y hoc hodc vé chat lugng cudc song tir viéc di€u tri nady.
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Nhu duoc st dung ¢ ddy, thuat ngit "luong c6 hi€u qua diéu tri" ctia hop chét theo
sang ché dung d chi lugng ctia hop chét theo sang ché ma s& gy ra dap tmg sinh hoc
hodc y hoc cua d6i twong, vi du nhu, 1am gidm hodc trc ché enzym hoic hoat tinh protein,
hoic cai thién céc triéu chimg, lam thuyén giam tinh trang bénh, lam chdm hodc tri hoén
su tién trién bénh, hoic ngin ngira bénh, v.v.. Theo m{t phuong an khong lam gidi han
séng ché, thuét ngit "luong hitu hiéu dé didu tri" ding dé chi lugng cta hop chét theo
sang ché ma, khi dimg cho d8i tuong, hitu higu dé (1) it nhat 1 1am thuyén gidm, tc ché,
ngin ngira va/hodc cai thién ton thuong khép do chén thuong khdp va viém khép gay
ra. Theo phuong an khong lam gidi han sang ché khac, thuat ngit "luong c6 higu qua
diéu tri" dung d& chi luong ctia hop chit theo sang ché ma, khi dugc sir dung cho té bao,
hoic md, hodc nguyén liéu sinh hoc khong phai t& bao, hogc méi trudng, c6 hidu qua dé
cai thién su tao sun.

o on

Nhu duge st dung & day, thuat ngir "didu tri", "viéc diéu tri", "su diéu tri" cong voi
"cai thién" va "viéc cai thién" dé chi ddu hiéu thanh cong bét ky trong diéu tri hodc cai
thién thwong ton, bénh ly, tinh trang, hodc triéu ching (vi du, chimg dau), bao gbm tham
s6 khach quan hodc cht quan nhu su diu di; su thuyén gidm; gidm bét céac tri€u chimg
hodc lam cho triéu ching, thuong tdn, bénh ly hodc tinh trang nay chéng chiu duoc
nhiéu hon cho bénh nhan; 1am gidm tAn suét hodc khoang thoi gian clia triéu ching hodc
tinh trang; hodc, & mot sb tinh huéng, ngan ngtra su khaoi phét triéu chimg hodc tinh
trang. Viéc diéu tri hodc cai thién triéu chimg c6 thé duoc dua trén tham sé khach quan

hodc cha quan; bao gdm, vi du, két qua kiém tra thé chit.
Nhu duge sir dung & day, "sir dung" dung dé chi viéc str dung cho khép cu thé.

Nhu dung trong ban md ta nay, thuat nglt "duoc phim" dung dé chi hop chét theo
sang ché, hodc mudi dugc dung ctia chiing, cling véi it nhét 14 mot chit mang dugc dung,

& dang thich hop dé dung qua dudng miéng hodc ngoai dudng tiéu hoa.

Nhu dugce st dung ¢ day, thuat ngir "chit mang duoc dung" ding dé chi chét hitu
dung trong viéc diéu ché hoic sir dung dugc phém va bao gém, vi du nhu, chét pha
lodng, dung mdi, mdi trudng phén tan, chét hoat dong bé mat, chét chéng oxy hoda, chét
bdo quéan, chét déng truong, chit dém, chét nhii tuong hoa, chit 1am cham hép thu, mudi,
chit 1am 6n dinh thubc, chat gén két, ta duoc, chit 1am phén tan, chat 1am tron, chét lam

4m, chét tao ngot, chét tao huong vi, thudc nhudm thich hop, va td hop cia ching, nhu
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d4 biét dbi voi ngudi c6 hiu biét trung binh trong linh vuc (xem, vi du, Remington The
Science and Practice of Pharmacy, 22" Ed. Pharmaceutical Press, 2013, pp. 1049-1070).

Nhu dung trong ban md ta nay, cac thuat ngt chi sd it va cac thuét ngft twong tu
dung trong ngit cdnh cua sang ché (dic biét 13 trong ngit canh cla yéu ciu bao ho) cin
dwoc hiéu 12 bao ham ca nghia sd it va nghia s6 nhiéu trir khi dugc chi ra 1a c6 nghia
khac trong ban mé ta nay hodc mau thudn mot cach rd rang bdi ngit canh.

MBO ta chi tiét sang ché

Sang ché dé cap dén cac ché phdm va phuong phép didu tri hodc ngin ngira t6n
thuong khop do chn thuong khép va bénh thap khép gy ra.

Cac phuong an khac nhau duoc liét ké cta sang ché duoc mo ta trong ban mo t nay.
Céc dAu hiéu dugce x4c dinh trong mdi phwong an c6 thé duoc két hop voi cac dAu hiéu
x4c dinh khac dé tao ra cac phurong 4n khéc nita cia sing ché.

Theo mdt khia canh, sang ché dé xuét hop chét co cong thire (I), hodc mudi duogc

dung hodc d6ng phan lap thé ctia n6, nhu dugc mo ta trén day.

Phuong 4n 1. Hop chét c6 cong thirc (I), hodc mudi duoc dung hoic ddng phan 1ap

thé cta no;
) 0O
RFEba N’ R2
R1a RO
R1b R3 M

trong d6 R 14 hydro hodc Ci.salkyl;

R? 13 phenyl; heteroaryl c¢6 5 hodc 6 canh hodc heteroxyclyl ¢6 5 hodc 6 canh,
mdi loai c6 tir 1 dén 3 nguyén tir khac loai duge chon tir N, O va S; trong d6 R? khong
duoc thé hoge duge thé boi tir 1 dén 3 nhém thé doc 1ap duge chon tir halo, Crsalkyl,
Cisalkyl duoc thé boi halo, Cisalkoxy, Cisalkoxy dugc thé boi halo, xyano, Ci-
salkylsulfonyl, phenyl khong duoc thé hogc dugc thé béi halo;

R? 1a heteroaryl ¢6 5 hodc 6 canh c6 tur 1 dén 2 nguyén tir khac loai duoc chon tir
N, O va S; trong d6 R3 khong duoc thé hodc duoc thé boi tir 1 dén 3 nhom thé doc 1ap
duoc chon tir halo, Crsalkyl, Cisalkyl dugc thé boi halo, Ci-salkoxy hodc -NR RS,

R!2 R!®, R* va R* mbi loai doc 1ap 1a hydro, halo, hydroxyl, Ci.salkoxy,
13-
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Crealkyl, -NR'R® hoic -NR7-(CR?R!%),4-OR'"; hogc trong d6 mdt trong sd R'? va RI®
cling v6i mot trong s R* va R* tao thanh xyclopropyl v6i hai nguyén tir cacbon ma
Rl2 RIP R* va R* nay gin vao tuong tng;

RS, RS, R7, R%, R'® va R mbi loai ddc 1ap 1a hydro hodc Ciealkyl;

R3 12 hydro, C3.7 xycloalkyl hodc heteroxyclyl c6 5 hodc 6 canh ¢6 1-3 nguyén ti
khac loai dugc chon tir N, O va S; trong d6 Cs. xycloalkyl hodc heteroxyclyl nay ¢6 5
hoic 6 canh cua R® khong duge thé hodc dugc thé boi hydroxy hodc Cisalkyl;

theo cach khac, RS va RS hodc R7 va R® cing v6i nguyén tir nito ma ching gan
vao trong ~NR’R® hoic —-NR’R? twong tng tao thanh heteroxyclyl c6 5 hodc 6 canh c6
1-3 nguyén tir khéc loai dugc chon tr N, O va S;

mi2n 1a R12 R!®, R*, va R* tit ca khong thé 13 hydro; va
con midn 1a khi R'2, R'®, R* hodc R*" 1a Cy.galkyl, thi nhom thé con lai trén ciing nguyén
tir vong cacbon khong phai 1a hydro.

Phuong 4n 2. Hop chét theo phuong 4n 1, duge chon tir cong thirc (1A), (1B), (10),

(1D), (1E), (1F), 1G), (1H), (1D, (1J), (1K), (1L), (2A), (2B), (2C), (2D), (2E), (2F),
(2G), (2H), (2D), (2J), (2K) va (2L), hoic mubi dugc dung, hoic déng phéan 14p thé cua

no;
Q o) o)
R2 2 4 2
- _R R4a R
Ria R® 1A R R3 R3
(1A) (1IB)
0 0
R R? R R?
’ N/ -
H H
(10) R® (D) R™ P ap
0 2
N/
<
R3 (1F)
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O
JL\ _R?

i 0
’\\\\kN/RZ \\\Jk /RZ R‘},a “
H . N ’, N H
\\‘ 'I//Ra ,l,/ 3 'l/
3 R /R3

R'a (1G) R! (1H) (1D
0 0
re o J g me e 1w
“R3 an R™ “R® (1K) R (L)
0
\jk e el e
j H

R R® QA) (2B)

R%. i |K _R? :C
(2D) R1a

IL R

(2E)

(2L);
Phuong 4n 3. Hop chat theo phuong 4n 2, dugc chon tur:

(a) Cong thic (1A) hodc (2A);
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(b) Cong thirc (1B) hodc (2B);
(c) Coéng thire (1C) hodc (2C);
(d) Cong thie (1D) hodc (2D);
(e) Cong thirc (1E) hodc (2E);
(f) Cong thic (1F) hodc (2F);
(g) Cong thuce (1G) hodc (2G)
(h) Cong thirc (1H) hodc (2H);
(1) Céng thie (11) hodc (2I);
() Cong thuc (1)) hodc (2J);

(k) Cong thire (1K) hodc (2K); va
(1) Céng thie (1L) hodc (2L);
hodc mudi duge dung, hoic ddng phan 1ap thé cua né; trong d6 cic nhém thé khac nhau

14 nhu dugc x4c dinh theo phuong 4n bét ky trong s6 cc phuong 4n trén day.

Phuong an 3A. Hop chit theo phuong 4n 3, c6 cong thirc (1A) hodc cong thire (2A).
Phuong 4n 3B. Hop chét theo phuong 4n 3, c6 cong thire (1B) hodc cong thirc (2B).
Phuong an 3C. Hop chét theo phuong 4n 3, c6 cong thie (1C) hodc cong thire (2C).
Phuong 4n 3D. Hop chat theo phuong én 3, ¢6 cong thirc (1D) hodc cong thire (2D).
Phuong 4n 3E. Hop chét theo phuong 4n 3, c6 cong thirc (1E) hodc cong thire (2E).
Phuong 4n 3F. Hop chét theo phuong 4n 3, c6 cong thic (1F) hodc cong thirc (2F).
Phuong 4n 3G. Hop chat theo phuong én 3, ¢6 cong thirc (1G) hodc cong thie (2G).
Phuong 4n 3H. Hop chét theo phuong 4n 3, c¢6 cong thirc (1H) hodc cong thic (2H).
Phuong an 31. Hop chét theo phuong 4n 3, c6 cong thirc (11) hodc cong thie (21).

Phuong 4n 3J. Hop chit theo phuong 4n 3, c6 cong thie (17) hodc cong thire (2J).

Phuong an 3K. Hop chat theo phuong 4n 3, c6 cong thirc (1K) hodc cong thic (2K).

Phuong 4n 3L. Hop chét theo phuong 4n 3, c6 cong thirc (1L) hodc cong thire (2L).
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Phuong 4n 4. Hop chét theo phwong 4n 2, dugc chon tir Cong thirc (1A), (1C), (1E),
(1F), (1G), (1D, (1L), (IK), (2A), (2C), (2E), (2F), (2G), (21), (2K) va (2L), hoge muoi

dugc dung, hodc dong phan 1ap thé ctia né.

Phuong 4n 5. Hop chét theo phuong 4n 2, duoc chon tir Cong thirc (1A), (1C), (1G),
(1L), (2A), (2C), (2G) va (2L), hosic mudi dugc dung, hoic ddng phan lap thé cta né;
trong d6 cac nhom thé khac nhau la nhu duge xac dinh theo phuong 4n bét ky trong sb

cac phuong 4n trén ddy. Theo mot sb phuong 4n, R!? va R* 1a hydroxyl.

Phuong an 5A. Hop chét theo phuong 4n 5, dugc chon tir Cong thie (1A), (1G),
(2A) va (2G), hodc mubi duge dung hodc ddng phan lap thé ctia no; trong d6 cac nhém
thé khac nhau 1a nhu dugc x4c dinh theo phuong 4n bit ky trong sb cic phuong 4n trén
day. Theo mot s6 phuong 4n, R'? va R* 1a hydroxyl.

Phuong 4n 5B. Hop chit theo phuong 4n 5, ¢ cong thirc (2A) hodc (2G), hoic mubi
dugc dung hodc ddng phan lap thé ctia né; trong d6 cdc nhém thé khac nhau 12 nhu dugc
x4c dinh theo phuong 4n bét ky trong s6 cac phuong 4n trén ddy. Theo mét s6 phuong
4an, R!? va R* 13 hydroxyl.

Phuong 4n 6. Hop chét theo phuong 4n bt ky trong sd cac phuong 4an trén day, hodc
mubdi duoc dung hoic déng phan lap thé ciia né; trong d6 R'?, R'®, R*, va R* mdi loai
doc 1ap 1a hydro, halo, hydroxyl, Ci.calkoxy, -NR’R® hogc -NR’-(CR?R'%)24-OR!'; hoac
trong d6 mot trong s§ R1? va R'® cling véi mot trong s6 R* va R* tao thanh xyclopropyl

c6 hai nguyén tir cacbon ma R'3, R'®, R** va R* nay lan luot duoc gan véi.

Phuong an 7. hop chét theo phuong 4n %6, hodic mudi duoc dung hodc ddng phan 1ap
thé clia no; trong d6 mot trong s6 R'? va R'® 1a hydro va con lai 14 hydroxyl, flo, metoxy,
metylamino,  (2-hydroxyetyl)amino,  di-metylamino, — morpholin-4-yl,  metyl,
((tetrahydro-2H-pyran-4-yl)amino) hodc (3-hydroxyxyclobutyl)amino.

Phuong 4n 8. hop chat theo phuong 4n 7, hodc mudi duge dung hodc ddng phan lap
thé ctia n6; trong d6 mot trong sd R'? va R'® 1a hydro va con lai 1a hydroxyl; va R* va
R*" 13 hydro.

Phuong 4n 9. Hop chét theo phuong én 64 hodc 5, hodc mudi duge dung hodc dong
phan 1ap thé ciia n6; trong d6 R' va R' 1a hydro, va mot trong s6 R* va R* 1a hydro

va con lai 1a hydroxyl hodc flo.
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Phuong 4n 10. Hop chét theo phuong 4n 6, hoic mudi duge dung hodc ddng phan
g op P g g gp
1ap thé ciia n6; trong d6 mot trong s6 R' va R™ va mdt trong s6 R* va R* cing véi céc

nguyén tir vong cacbon tao thanh xyclopropyl dugc dung hop vo6i vong hai vong.

Phuong 4n 11. Hop chét theo phuong 4n bét ky trong sd cac phuong 4n trén day,
hodc mubi duge dung hodc ddng phéan lap thé cia né; trong d6 R?1a phenyl, pyridyl,
pyrazolyl, thiazolyl hodc piperidinyl, mdi loai trong s6 chung khong dugce thé hoic dugc
thé bai 1 dén 2 nhém thé doc 1ap duoe chon tir halo, Cisalkyl, Crsalkyl dugc thé boi
halo, Cialkoxy, Ci-salkoxy dugc thé boi halo, xyano, Ci.salkylsulfonyl, phenyl khong

duge thé hodc duge thé boi halo.

Phuong 4n 11A. Hop chét theo phwong 4n 11, trong d6 R? 14 phenyl dugc thé béi 1-
2 nhém thé doc lap duge chon tir clo, flo, triflometyl, triflometoxy, Xyano va phenyl

duoc thé bai halo.

Phuong an 11B. Hop chit theo phuong 4n 11, trong d6 R? 1a pyridyl duoc thé boi 1-
2 nhom thé doc 1ap duoc chon tir clo, metyl, metoxy va triflometyl,

Phuong 4n 11C. Hop chét theo phwong 4n 11, trong d6 R? 14 pyrazolyl hodc thiazolyl,

mdi loai dugc thé bdi metyl.

Phuong 4n 11D. Hop chat theo phuong 4n 11, trong d6 R? 1 pyridinyl dugc thé boi
metylsulfonyl.

Phuong 4n 12. Hop chét theo phuong 4n 11, hodc mudi duge dung hoic dong phan

1ap thé cia no; trong d6 R? dugc chon tir:

phenyl dugc thé boi 3,4-diclo; 2-triflometyl; 3-triflometyl; 3-xyano-4-clo; 2-
xyano-4-clo; 3-flo-4-clo; 3-triflometoxy; 3-flo-4- triflometoxy; hodc 3-clo-4-(2-
flophenyl);

pyridin-4-yl dugc thé boi 6-metoxy hodc 2-triflometyl;

pyridin-3-yl dugc thé béi 5,6-diclo; 6-metoxy; 5-clo-6-metyl hodc 5-
triflometyl-6-metyl;

pyridin-2-yl dugc thé béi 4,5-diclo;

1H-pyrazol-3-yl dugc thé 1-metyl;

thiazol-2-yl dugc thé bai 5-metyl; va
piperidin-4-yl duoc thé bdi 1-metylsulfonyl.
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Phuong 4n 13. Hop chét theo phuong 4n bét ky trong sb cac phuong 4n trén day,
hodc mudi dugc dung hodc déng phan 1ap thé ctia no; trong d6 R? 14 pyridyl, pyrimidinyl
hodc pyrazolyl, mdi loai trong s6 ching khong dugc thé hodc duogc thé boi 1 dén 2 nhém
thé doc lap duoc chon tir halo, Cisalkyl, Ci.salkyl dugce thé boi halo, Ci.salkoxy hoic -
NR°R.

Phuong an 13A. Hop chat theo phuong 4n 13, trong d6 R? 1 pyridyl khong duoc thé
hoic duge thé boi 1 dén 2 nhom thé doc 1ap duoc chon tir flo, triflometyl, metyl va

metoxy.

Phuong 4n 13B. Hop chét theo phuong 4n 13, trong d6 R 1a pyrimidyl khong duoc
thé hoic dugc thé bdi 1 dén 2 nhém thé doc lap duge chon tir flo, triflometyl, metyl,
amino, di-metylamino va morpholinyl. Phuong 4n 13C. Hop chét theo phuong an 13,
trong d6 R 1a 1-metyl-1H-pyrazo-4-lyl hodc 1-metyl-1H-pyrazol-3-yl.

Phuong an 14. Hop chét theo phuong 4n 13, hosic mudi dugc dung hodc ddng phan
1ap thé cua no; trong d6 R? duoc chon tir:

4-pyridyl khong dugc thé hodc dugc thé béi 2-metyl; 2-triflometyl; 2-metoxy; 2-
amino; 2-flo; 2,3-diflo; hodc 2,5-diflo;

3-pyridyl khong duge thé hoic dugce thé bi 6-metyl; 6-metoxy; hodc 5,6-diclo;

2-pyridyl dugc thé boi 6-triflometyl;

pyrimidin-5-yl khong dugc thé hodc duge thé boi 2-flo, 2-metyl, 2-amino, 2-
triflometyl, 2-morpholinyl hodc 2-di-metylamino;

pyrimidin-4-yl duoc thé bai 2-metyl; va
1H-pyrazol-4-yl hodc 1H-pyrazolyl-3-yl dugc thé bdi 1-metyl. Phuong 4n 15. Hop chat
theo phuong 4n 1, hodc mudi duge dung hoic dong phan 1ap thé ctia no; trong d6 hop
chit nay duoc chon tir cac hop chat 1-181 trong bang 3.

Phuong 4n 15A. Hop chét theo phuong én 1, hodc mubi duoce dung hodc ddng phan

1ap thé ctia nd; trong d6 hop chat nay duogc chon tir:
(1R,28S,3S,4R,5S)-5-hydroxy-3-(pyridin-4-yl)-N-(3-(triflometyl)phenyl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit;
1S,2S,4R,5R,68S,7S)-N-(3,4-diclophenyl)-7-(pyrimidin-5-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit;
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(IR,2R.48,5S,6R,7R)-N-(5,6-diclopyridin-3-yl)-7-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit;
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,38,4R,5S5)-N-(5,6-diclopyridin-3-yl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,38S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; va
(1S,2R,3S,4R,5S,6R)-N-(3,4-diclophenyl)-5,6-dihydroxy-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit.

Phuong 4n 16. Hop chit c6 cong thirc () theo phuong én 15 hodc 15A, trong d6 hop
chat nay 14 monohydrat.

Phuong 4n 17. Duoc phim chira hop chat theo phuong 4n bét ky trong sb cac phuong
an 1-16 trén day va cac phuong an phuy, hodc mudi duge dung hoic dong phéan lap thé
ctia nd, va mot hodc nhiéu cac chét mang dugc dung.

Phuong 4n 18. T6 hop chira hop chit theo phuong 4n bat ky trong s6 cac phuong 4n
1-16 trén day va cac phuong an phy, hosc mubi duge dung hodc ddng phan 1ap thé cua
né, va mot hodc nhidu hoat chat trj lidu.

Phuong 4n 19. Hop chat theo phuong an bat ky trong s6 cac phuong 4n 1-16 va cac
phuong an phu, hodc mubi dugce dung hoic ddng phan d6i quang cua no, va tiy y két
hop véi chét trj liéu thir hai; dé st dung trong diéu tri, cai thién hodc ngin ngira bénh
viém khdp hodc chén thuong khép & dong vat c¢6 vi; hodc dé stra chita sun.

Phuong 4n 20. Sir dung hop chét theo phuong 4n bit ky trong s céc phuong én tir
1-16 va cac phuong 4n phu, hodc mudi duoc dung hodc ddng phéan d6i quang ctia né, va
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tiy y két hop véi chét tri liéu thit hai; trong qua trinh san xudt thudc cho bénh viém khép

hodc chan thuong khdp, hodc d¢ stra chita sun.

Phuong 4n 21. Phuong phap diéu tri, cai thién hoic ngin ngira bénh viém khép hodc
chén thuong khép, hoic dé stra chita sun & dong vat c6 va can duoc diéu tri, bao gém
bude sit dung lwong c6 hidu qua diéu trj cia hop chit theo phuong 4n bt ky trong s&
cac phuong 4n 1-16 va céc phuong 4n phy, v tiry y két hop voi chat tri liéu thir hai; tir
d6 diéu tri, cai thién hodc ngin nglra bénh viém khép hodc su tén thuong khdp, hoic

stra chita sun & ddng vat c6 vu nay.

Phuong 4n 22. Hop chit theo phuong 4n 19, st dung theo phuong 4n 20, hodc
phuong phép theo phuong 4n 21, trong d6 bénh viém khép 1a bénh viém xuwong khaop,
bénh viém khép do chén thuong, hodc bénh viém khép tu mién.

Phuong 4n 23. Phuong phap theo phuwong 4n 21, trong d6 hop chét nay dugc st dung

qua dudng miéng.

Phuong 4n 24. Phuong phap cam tmg qué trinh san xuét sun trong m& hodc phuong
phap cam tng su biét hoa cac té bao géc tao sun thanh cac té bao sun truéng thanh, bao
gdm budc cho céc té bao gbe tao sun tiép xic voi lugng ¢ hidu qua diéu tri cia hop
chit theo phuong an bt ky trong sb cac phuong 4n 1-16 va céc phuong an phy, va tiy
¥ két hop véi chét tri lidu thir hai; nho @6 cam tmg sw biét hoa cac té bao gdc té bao sun

thanh céc t€ bao sun tredng thanh san xuat chat nén ngoai bao sun trong mao.

Phuong 4n 25. Phuong phap theo phuong 4n 24, trong do bude tiép xuc nay duoc
thuc hién in vitro hodc in vivo & dong vat cd vi; va khi in vivo, cac té bao géc cO mat
trong vi du cé vl nay.

Phuong 4n 26. Phuong phap theo phuong 4n 24 hodc 25, trong d6 bude tiép xtic nay
x4y ra & chat nén hodc khung tuong thich sinh hoc.

Phuong an 27. Hop chét theo phuong 4n 19, st dung theo phuong &n 20, hodc
phuong phap theo phuong an bét ky trong s6 cac phuong 4n 21-26, trong d6 chét tr liéu
thir hai nay 1 chit biét héa té bao sun.

Phuong 4n 28. Hop chét theo phuong 4n 19, sit dung theo phuong &n 20, hodc
phuong phap theo phuong an bét ky trong sb cac phuong dn 21-26, trong d6 chat tri ligu
thir hai nay 1a dugc chon tir protein giéng angiopoietin 3 (ANGPTL3), yéu t6 1am ting
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insulin (IGF1), SM04690, chét (rc ché Janus kinaza, canxitonin c4 hdi qua duong ubng,
SD-6010, vitamin D3, colagen thity phén, protein tao hinh xuwong 7 (BMP7), rusalatit
axetat, cao toan phin khong x4 phong hoéa diu qua bo/dau nanh (ASU), chét khang viém
steroit, khong phai steroit (NSAID), axit hyaluronic, kartogenin, TPX-100, va hop chat
c6 cong thue (II):

o) dn
hodc mudi duge dung, hodc ddng phan 1ap thé clia né, trong d6

R! 14 phenyl hoic heteroaryl c6 5 hodc 6 canh; va R! khong duoc thé hoic duogc
thé boi 1 dén 2 nhém thé doc 1ap duoc chon tir halo, xyano, Ci-salkyl, Cishaloalkyl, -
C(OR™,

-C(O)OR'3, -NR!*2R*_ heteroxyclyl c¢6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6
canh;

trong d6 R' 13 Cialkyl hodc amino; R!#? va R doc 14p duoc chon tir hydro,
Cialkyl, -C(O)R', va -C(O)OR"; va R'® 1a Cialkyl; va

trong d6 cac nhom thé heteroxyclyl, phenyl, hogc heteroaryl ndy ciia R' khong
duoc thé hodc duoc thé bai 1 dén 2 nhom thé doc 1ap duoc chon tir halo, hydroxy, va
Crsalkyl;

R? 1a phenyl hoic heteroaryl c¢6 5 hodc 6 canh; va R? khong duoc thé hodc dugc
thé boi 1 dén 2 nhom thé doc 1ap duoc chon tir halo, xyano, Ci.salkyl, Cishaloalkyl, Ci-
salkoxy, Ci-shaloalkoxy, -C(O)R'¢, -C(O)OR'S, heteroxyclyl ¢6 5 va 6 canh, va phenyl;
trong d6 R'¢ 1a Cyealkyl; va heteroxyclyl hodic phenyl niy ctia R? khong duge thé hodc
duoc thé bai 1 dén 2 nhom thé duoc chon tir halo va xyano;

R2 va R* doc 1ap 1a hydro hodc Cisalkyl; hodc R? va R* cung nhau tao thanh xyclopropyl
duoc dung hop véi vong hai vong, hodc R? va R* cung nhau tao thanh lién két, tao ra

lién két doi gitta hai cacbon ma R? va R* duoc gan vao.

Phuong 4n 29. Hop chét theo phuong 4n 19, st dung theo phuwong an 20, hodc
phuong phép theo phuong an bét ky trong s6 cac phuong 4n 21-26, trong d6 hop chat

nay c6 cong thuc (II) duge chon tur:
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(1R,2S,3R,48)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2R,3R,4R)-N-(3,4-diclophenyl)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(18,2S,3R,4R)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit
(1R,28,3S,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1 ]heptan-
2-carboxamit
N-(2-clo-2'-flo-[1,1'-biphenyl]-4-y1)-3-(1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1Thept-2-en-2-carboxamit
(1IR,2R,38,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit
(18,2S,3R,4R)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit
(1IR,2R,38S,4S)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit
(1R,2R,4S,5S)-N-(3,4-diclophenyl)-4-(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit
(1R,2R.,38S,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; va
N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(pyrazin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-

carboxamit.

Phuong 4n 30. Hop chét ¢ cong thire (I11):

)
R4a
R4® O-Ak
R1 a
3
R1P R (1)
trong do Ak la Cr¢alkyl;
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R? 14 heteroaryl ¢6 5 hodc 6 canh c6 tir 1 dén 2 nguyén tir khac loai dugce chon tir
N, O va S; trong d6 R3 khong duoc thé hodc dugc thé bai tir 1 dén 3 nhém thé doc lap
duoc chon tir halo, Crsalkyl, Ci-salkyl dugc thé bai halo, Ci-salkoxy hodc -NR RS

R!2 R'®, R*2 va R* mdi loai doc lap 14 hydro, halo, hydroxyl, Ci-salkoxy,

Ci-salkyl, -NR7RS hogic -NR’-(CRR%),4-OR"'; hoic trong d6 mdt trong s R!? va R'®
clng véi mot trong s6 R* va R* tao thanh xyclopropyl voi hai nguyén tir cacbon ma
R'2 R, R* va R* nay gin vao twong tng;

RS, RS, R7, R%, R!® va R!"! mbi loai doc 1ap 1a hydro hodc Cisalkyl;

R? 14 hydro, Cs.7xycloalkyl hodc heteroxyclyl c¢6 5 hodc 6 canh c6 1-3 nguyén tir
khac loai duge chon tir N, O va S; trong d6 Cs.7 xycloalkyl hodc heteroxyclyl nay c6 5
hoic 6 canh cua R8 khong duoc thé hodc dugce thé boi hydroxy hodc Cisalkyl;

theo cach khéac, RS va RS hodc R7 va R8 cling voi nguyén tir nito ma chiing gin
vao trong -NRR® hodc -NR’R?® trong tmg tao thanh heteroxyclyl c¢6 5 hodc 6 canh c6
1-3 nguyén tir khac loai dugc chon tir N, O va S;

mién 1a R!2, RI®, R4, va R* tit ca khong thé 13 hydro; va
con mién 1a khi R'2, R'®, R* hozic R* 1a Ci.salkyl, thi nhém thé con lai trén cuing nguyén

tir vong cacbon khong phai 1a hydro.

Tuy thudc vao viéc lya chon nguyén liéu bét ddu va quy trinh, hop chit c6 thé duoc
thé hién & dang mot trong sb cac déng phén lap thé c6 thé c6 hodc dudi dang hdn hop
ctua chuing, vi du nhu dudi dang d@)ng phan quang hoc tinh khiét, hodc dudi dang hdn
hop ddng phan l4p thé, chang han nhu hdn hop chét triét quang va chit déng phan khong
d6i quang, tury thudc vao sb lugng ctia nguyén tir cacbon bat dbi xtmg. Sang ché dugc
du tinh bao gdm tat ca cac chit ddng phan 1ap thé c6 thé c6 nay, bao gbm hén hop triét
quang, hdn hop ddng phan khong ddi quang va céc dang tinh khiét quang hoc. Cac ddng
phan 1ap thé (R) va (S) c6 hoat tinh quang hoc c6 thé dugc diéu ché bing cach sir dung
céc tac chét y tudng bét dbi ximg hodc cac chit phan tmg bét d6i xtmg, hodc dugc phan
giai bang cach sir dung céc k¥ thuat thong thudng. Néu hop chét chira lién két doi, phan
tir thé c6 thé 1a cAu hinh E hodc Z. Néu hop chit chira xycloalkyl dugc thé hai 14n, phan
tir thé xycloalkyl c6 thé c¢6 ciu hinh cis hoic trans. T4t ca cac dang hd bién ciing dugc

du dinh 1a duoc bao gdm trong sang ché.
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Nguyén tir bit ddi ximg bét ky (vi dy, cacbon hodc nguyén tir twong tw) ctia (cac)
hop chét theo sang ché co thé c6 mit & cAu hinh duogc lam giau triét quang hoic déng
phén d6i anh, vi du nhu c4u hinh (R), (S) hoic (R,S). Theo céc phuong 4n nhit dinh, méi
nguyén tir bit doi ximg ¢6 do dbi dong phan dbi anh it nhét 1a 50 %, d6 dbi déng phan
dbi anh it nhat 1a 60 %, d doi dong phan ddi anh it nhét 1a 70 %, d6 doi dng phan dbi
anh it nhAt 1a 80 %, d6 doi ddng phan ddi anh it nht 1a 90 %, do déi ddng phan déi anh
it nhat 14 95 %, hodc d d6i ddng phan ddi anh it nhit 1a 99 % & cAu hinh (R) hodc ().
Céc nhém thé & nguyén tir ¢6 lién két d6i chua no cé thé, néu duoc, c6 mdt ¢ dang cis-

(2)- hoic trans- (E).

Theo d6, nhu dung trong ban md ta ndy hop chét theo sang ché c6 thé ¢ dang mét
trong s6 ddng phan 14p thé, dong phan quay, ddng phan atropisomer, chit h3 bién c6 thé
c6 hodc hdn hop cta chung, vi du nhu, duéi dang cac ddng phan 14p thé hinh hoc (cis
hodc trans) vé co ban tinh khiét, chat dong phan khéng déi quang, ddng phan quang hoc
(ddng phan dbi quang), chét triét quang hozc hén hop ctia chiing.

Hon hop thu duoc bit ky ciia cac chit dong phan 14p thé c6 thé duoc phan tach trén
co s& su khéc biét hoa ly cia cac thanh phin ciu thanh, thanh cac chét dong phan quang
hoc hodc hinh hoc tinh khiét hoic vé co ban tinh khiét, chét d6ng phan khong déi quang,
chét triét quang, vi du nhu, béng séc ky va/hodc su két tinh héa phan doan.

Chét triét quang thu duoc bét ky ctia san pham cubi cung hodc cac hgp chét trung
gian c6 thé dwoc phan giai thanh ddng phan ddi anh bing phuong phap da bibt, vi du,
bang cach phan tach mudi déng phéan khong ddi quang cua chung, thu dugc véi axit
hodc bazo ¢6 hoat tinh quang hoc, va gidi phéng hop chét axit hodc bazo ¢6 hoat tinh
quang hoc. Cu thé 13, do d6 gbc bazo c6 thé duogc dung dé phan giai hop chét theo sang
ché thanh ddng phan ddi anh ctia chiing, vi du, bing sw két tinh héa phan doan ciia mudi
dugc tao thanh v6i axit ¢6 hoat tinh quang hoc, v du, axit tartaric, axit dibenzoy] tartaric,
axit diaxetyl tartaric, axit di-O,O"-p-toluoyl tartaric, axit mandelic, axit malic hodc axit
camphor-10-sulfonic. San phim triét quang ciing c6 thé dugc phan giai bing sic ky bét
d6i xtmg, vi du, sic ky 16ng 4p suat cao (HPLC) bang céch st dung chat hip thu bat ddi
xung.

Trr khi duge chi ra la khéc, hop cht dugc thé hién ¢ ddy dudi dang ddng phan lap
thé don bao gdm hdn hop ddng phan dbi quang (vi du, dong phan dbi quang cua hop
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chét dugc md ta va hdn hop ciia cic dong phan dbi quang). Ngoai ra, khi hop chit duoc
mo ta dudi dang ddng phan ving don, dugc hiéu 1 miu ctia hop chit ¢6 thé van chira
luong nhé ddng phan ving khac va cé thé cling ton tai dudi dang hdn hop ddng phan
d6i quang. Thong thudng, khi hop chét duoc mé ta dudi dang ddng phéan ving don hodc
ddng phan di quang don, lwong cAu tric x4c dinh d6i vé6i it nhat 90% khéi lwrong ctia
téng khbi lugng ctia hop chat duge mo ta cdng véi céc ddng phén ctia no, lugng ddng
phén, dong phan khong ddi quang hoic ddng phan d6i quang cu thé d6i vai it nhat 95%

khéi luong ctia tdng khdi luong bao gdm céc dong phan khac.

Céng thirc bit ky néu trong ban mo ta nay ciling duoc dy dinh ¢ thé hién céc dang
khong duoc danh dau cling nhu 14 céc dang duge danh du ddng vi ctia hop chat. Hop
chat dugc danh ddu ddng vi c6 céu triac duge minh hoa bdi céc cong thirc néu trong ban
md ta ndy ngoai trir viéc mdt hoic nhiéu nguyén tir dugc thay thé bang nguyén tir c6
nguyeén tr khéi hodc s6 khdi dugc chon. Cac chét déng vi ma c6 thé 1a két hop vao hop

chét theo sang ché bao gdm, vi du nhu, cic chit déng vi ctia hydro.

Ngoai ra, su két hop ciia cac ddng vi nhat dinh, cu thé 14 doteri (tic 13, 2H hodc D)
c6 thé mang lai céc wu thé didu tri nhit dinh bit ngudn tir d én dinh chuyén héa 16n
hon, vi du nhu thoi gian ban thai in vivo ting 1én hodc yéu ciu liéu lugng giam di hodc
su cai thién & chi sd tri liéu hodc kha ning dung chiu. CAn hiéu ring doteri trong ngit
canh nay dugc coi nhu phin tir thé ctia hgp chat ctia Cong thirc (I). Nong d6 cua doteri,
c6 thé duoc x4c dinh boi yéu t6 1am gidu ddng vi. Thuét ngit "yéu 6 1am gidu ddng vi"
nhu dung trong ban mé ta ndy c6 nghia 1a ti 1& gifta d6 phong phu ddng vi va do phong
pht ty nhién cta dong vi x4c dinh. Néu phan tir thé trong hop chét theo sang ché duoc
chi ra duéi dang doteri, hop chit nay c6 yéu t lam giau dong vi d6i v6i mdi nguyén tir
doteri dugc chi ra bang it nhét 1a 3500 (két hop 52,5% doteri & mdi nguyén ti doteri
dugc chi ra), it nhat 1a 4000 (két hop 60% doteri), it nhét 1a 4500 (két hop 67,5% doteri),
it nhat 1a 5000 (két hop 75% doteri), it nhét 1a 5500 (két hop 82,5% doteri), it nhat 1a
6000 (két hop 90% doteri), it nhét 1a 6333,3 (két hop 95% doteri), it nhét 1a 6466,7 (két
hop 97% doteri), it nhét 1a 6600 (két hop 99% doteri), hodc it nhat 12 66333 (két hop
99,5% doteri). Can hiéu rang thuat ngit "yéu t6 giau ddng vi" ¢6 thé duge ap dung cho
ddng vi bat ky theo cung cach nhu duge mo ta déi véi doteri.

Vi du khéc vé céc chét ddng vi ma c6 thé 1a két hop vao hop chit theo sang ché bao
g@)m céc chat d6ng vi ctia hydro, cacbon, nito, oxy, phospho, flo, va clo, chéng han nhu
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1an Iuot 13 3H, 11C, 13C, 4C, 15N, 8F 3'p, 3P, 333, 36C, 12T, 4], 15T, Theo d6 cén hiéu
rang sang ché chira hop chat ma két hop mot hodc nhiéu dong vi bét ky trong s6 cac
ddng vi néu trén, bao gdm vi du nhu, ddng vi phdng xa, chang han nhu 3H va 1*C, hodc
hop chit ma ddng vi khong c6 hoat tinh phéng xa, chdng han nhu 2H va 1*C ¢6 mit. Cac
hop chéit dugce danh dau dong vi nay hitu dung trong cac nghién ciru trao d6i chét (véi
14C), nghién ctru dong hoc phan tmg (v6i, vi du nhu 2H hodc *H), cac k¥ thudt phat hién
hodc chyp anh, ching han nhu chup xa hinh cit 16p positron (positron emission
tomography - PET) hodic chup xa hinh vi tinh cdt 16p don photon (single-photon
emission computed tomography - SPECT) bao gdm thir nghiém phan bb md cua thude
hodc chat nén, hodc trong viéc diéu tri phong xa ciia bénh nhan. Cu thé 13, hop chat '*F
hoac duoc gén nhan c6 thé dugc dic biét mong mubn d6i véi nghién ctu PET hodc
SPECT. Hop chét dugc danh ddu ddng vi ¢6 cong thire (I) c6 thé thudng duge diéu ché
bang cac k¥ thut thong thudng da biét dbi voi ngudi c6 hiéu biét trung binh trong linh
vuc hoic bing cac quy trinh twong tw v6i cac quy trinh duge md ta trong cic Vi du va
Didu ché sau day bang cach sir dung chit phan tmg dugc danh dau ddng vi thich hop
thay cho chat phan tmg khong dugc danh dau duoc st dung trudc day.

Céc hop chét theo sang ché thu duoc duéi dang tu do, hodc 1a mudi cta nd. Nhu
duoc st dung & ddy, cac thuat ngit “mudi” hodc “cac mudi” dé cap dén mubi cong axit
hodic mudi cong bazo ctia hop chit theo sdng ché. "Mubi" bao gdm cu thé 1a "mubi duoc
dung". Thuat ngfr "mudi duoc dung" ding d& chi mudi ma gift lai d hitu hiéu va tinh
chét sinh hoc cta hop chét theo sang ché va, thuong 1a khong mong mudn vé mit sinh
hoc hodc vé mit khac. Trong nhiéu trudng hop, hop chét theo sang ché c6 kha ning tao
thanh mudi axit va/hodc bazo do su c6 mit ciia nhém amino va/hodc carboxyl hodc

nhém twong tu véi ching.

Mubi cong axit duge dung c6 thé duoc tao thanh véi axit vo co va axit hitu co. Céc
axit vd co ma mudi c6 thé duoc tao dan xuit tir d6 bao gém, vi du, axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, va axit v co tuong tu. Axit hiru
co ma tir d6 tir mudi c6 thé duge tao dan XUt bao gém, vi du, axit axetic, axit propionic,
axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric, axit
tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit etansulfonic,

axit toluen sulfonic, axit sulfosalixylic, va cac axit tuong tu.
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Mubi cong bazo duoc dung c6 thé duge tao thanh véi bazo vo co va bazo hitu co.
Bazo v6 co ma mudi c6 thé duge tao din xudt tir d6 bao gdm, vi dy, mudi amoni va kim
loai nim trong cac cot tir I dén XII cta bang tudn hoan. Theo phuong 4n cu thé, mubi
duoc tao dan xut tir natri, kali, amoni, canxi, magie, sét, bac, kém, va d@)ng; mudi dic
biét thich hop bao gdm mudi amoni, mudi kali, mudi natri, mudi canxi va mudi magie.
Céc bazo hitu co ma cac mudi ¢ thé duoc tao din xuét tir d6 bao gém, vi du, cac amin
bac mét, bac hai va bac ba, cac amin dugc thé bao gém cac amin duge thé ¢6 trong tu
nhién, cdc amin mach vong, nhua trao ddi ion co ban, va bazo tuong ty. Cac amin hitu
co nhét dinh bao gém isopropylamin, benzathin, cholinat, dietanolamin, dietylamin,

lysin, meglumin, piperazin va tromethamin.

Theo khia canh khic, sang ché d& xuét cac hop chit theo sang ché & dang mudi
axetat, ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua,
clotheophylonat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hippurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
laurylsulfat, malat, maleat, malonat, mandelat, mesylat, metylsulphat, mucat, naphthoat,
napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, polygalacturonat, propionat, sebacat, stearat, sucxinat,

sulfosalixylat, sulfat, tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat.
Céc quy trinh diéu ché cac hop chit theo sang ché

TAt ca cac phuong phép duge mé ta & diy co thé duoc thuc hién theo tht tu thich
hop bét ky, trir khi duoc biéu thi theo cach khac hodc theo cach khac mau thuin mot
cach r0 rang boi ngit canh.

Cac hop chét c6 cong thic (1A)-(1L) va cong thirc (2A)-(2L) ¢6 thé duge didu ché
nhu duge minh hoa chung trong céc so dd 1-7, trong d6 R! bao ham cac nhém R!2, R!®,
R* va R* ma dugc gén véi cac cacbon vong 5 hoic 6; Ar bao ham c4c nhém R3 aryl va
heteroaryl; va R'%, R, R?, R3, R* R*, R’ va R® la dugc xac dinh nhu trén ddy. Trong
céc so d6 dudi day, cong thirc duge mo ta 1a cdng thuc (1A)-(1L)* va cong thic (2A)-
(2L)* bao gébm hdn hop cia cic cong thie nhu duge trinh bay va cac dong phan dbi

quang va céc dong phan ving tuong ung cua chung.

28



37430

;—1——:—{
OMe
GS1a

M85y brom héa va l
0]

Diepiels-Alder
OMe
Br

GS1b

sy tao chirc hda l

0 o) (I:J}\
6 ! 2 sit khir brom héa va sy N OMe
RI— O] OMe 5 sung thé lien hep R-C & OMe R'— O .
s > ar > R? R

4
GS1c GS1id

sy tao thanh amit va két cdp amit
sy khir brom hoa

2 0
1
; n-R2 6 2 N,Rz 2 \”\ .R?
R o) H RLo] N rLo] N
5

3¥R3 * 5 3T RS
GS1f 4 4

su bé sung Cong thire (1A)-(1L)* COng thirc (2A)-(2L)*

thé lién hop

o]
52 NR ”\ .R?
Rq”g— 0 H — O
y 3YR3 3
Cong thire (1A)-(1L)* Cong thu’c{2A)-(2L}*

Sodd 1

Hop cht trung gian GS1b c6 thé dugc diéu ché metyl propiolat c6 béan sn, GS1a,
qua qua trinh brom hoéa va phan tng Diels-Alder v6i furan. Hop chét trung gian GSlc
c6 thé dugc diéu ché qua qua trinh tao chitc hda cia GSbl bing cach sir dung c4c phan
tmg bao gdm nhung khong bi giéi han & qué trinh xyclopropan héa va hydroboran
héa/oxy héa sau do6 12 qué trinh tao chiic thém bao gdm metyl héa, flo héa, oxy hoa va
qua trinh khtr. Hop chét trung gian GS1d va GSle c6 thé duge didu ché tir GS1c bang
qua trinh khtr brom hoa va bd sung thé lién hop. Qud trinh tao thanh lién két amit sau
do6 c6 thé tao ra cac hop chét c6 cong thirc (1A)-(1L)* va cong thie (2A)-(2L)*. Theo
cach khac, qua trinh tao thanh lién két amit va khir brom hoa ctia GSlc c6 thé tao ra
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GS1f, ma sau khi bd sung thé lién hop c6 thé tao ra cac hop chét c6 cong thirc (1A)-
(1L)* va cong thirc (2A)-(2L)*.

COMe  \ms, AgNO,

Il —
Budc A

ia

CO,Me [i}
|\| :

Budc B
Br

ib

ﬁ\ O
OMe OMe
@ MeO"{K'L
Br Br
1d 4f
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BuédcC 2 <
EtZZn[ ¢ Met | BudcE
0
I BH4-THF, ?L
OMe  H,0,, NaOH ~ “OMe
Br Buwéc D Br
1e
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(0]
DAST
OM OMe
Br Buwécl Br
1j

So dd 2

hdn hop céc dong phan viing ruou

DAST )
BugcpF  DMP| BudcG

0O 0O

A

OMe /ILOMe
Fro O o Ol
Br Br

1g 1h
NGBqu Buwdc H
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Trong so d6 2, qua trinh brom héa ciua metyl propiolat, la, sit dung N-

bromosucxinimit hodc chit phan Ung tao brom hda tuong tu trong su c6 mdt cia chét

xUc tac bac nhu bac nitrat tao ra hgp chét trung gian 1b. Qua trinh bb sung vong Diels-

Alder cua 1b trong su du thira furan véi su gia nhiét nhe (khoang 80 °C) tao ra hop chét

trung gian 1c. Qua trinh xyclopropan héa ctia 1c str dung dietyl kém va diiodometan tao

ra hop chit trung gian 1d. Qud trinh hydroboran hoéa cta 1c¢ sit dung phirc hop boran-

tetrahydrofuran sau d6 la qué trinh oxy hoa bing hydro peroxit tao ra hop chét trung

gian le 12 hdn hop clia cac dong phan ving ruou. Qud trinh metyl hoa cua le st dung

bac oxit va iodometan tao ra 1f 12 hdn hop cia cac dong phan viing metoxy. Qud trinh

flo héa ctia le sir dung DAST tao ra 1g 1a hdn hop cua cac dong phéan ving flo. Qua

trinh oxy hoa cta le st dung DMP tao ra 1h 1a hdn hop ctia cac d6ng phan viing xeton.
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Qua trinh khir ctia 1h v6i natri bohydrua tao ra 1i 14 hdn hop cta céc ddng phan ving
rugu. Qua trinh flo hoa ctia 1i stt dung DAST tao ra 1j 1a hén hop clia cac déng phén

vung flo.
Ar-B(OR), o
Q O Rh(l) cat., Q \| J\
Zn, AcOH OMe KyCOs, BINAP oM " “OMe
Br Budc A N BudcB Ar "
2b
1d-j 2a 2¢
MesAl| Bugre HN-R?| g
BuécD
HzN—RZ\ LHMDS ¢
0 0
R? ”\ .R?
. Ay
Rf_/%\ﬂ R“@ H
NI Ar Ar
Cong thirc (1a)(1Ly* CO6ng thirc. (2a)-(21)*
So do 3

Trong so dd 3, qué trinh khir brom héa ctia hop chét trung gian 1d-j st dung kém va
axit axetic tao ra 2a 1 hdn hop ciia cac ddng phan ving. Phan tmg bé sung 1,4-thé hién
hop cta 2a st dung aryl boronic este hodc axit voi chét xtic tac rodi trong su ¢6 mit cia
bazo nhu kali cacbonat va phéi tir nhu BINAP tao ra 2b va 2c 14 cic hdn hop céc dong
phan vung. Qua trinh hinh thanh lién két amit str dung 2b, trimetyl nhom va amin hodc
anilin tao ra cac hop chét ¢ cong thire (1A)-(1L)* 14 hdn hop cua cac d6ng phan ving.
Qua trinh tao thanh lién két amit str dung 2c, LIHMDS va amin hodc anilin tao ra cac

hop chét c6 cong thirc (2A)-(2L)* 1a hdn hop cta céc dong phan ving.
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Trong so d 4, qué trinh tao thanh lién két amit st dung 1d-j, trimetyl nhom va anilin
tao ra 3a 12 hdn hop clia cic déng phan ving. Qué trinh khir brom héa ctia hop chit trung
gian 3a st dung k&m va axit axetic tao ra 3b 1a hdn hop ciia cac dong phan ving. Qua
trinh phan tmg cong thé 1ién hop tai vi tri 1,4 cia 3b sir dung aryl boronic este hodc axit
v6i chit xtc tac rodi trong su ¢ mit ciia bazo nhur kali cacbonat va phdi tir nhw BINAP
tao ra cic hop chét c6 cong thirc (1A)-(1L)* va cdng thirc (2A)-(2L)* 13 hdn hop cla

cac dong phan ving.

O XtalFluor-E o
,R2 R2
N Eth'BHF N’
7 H Buwdc A H
HO Ar F“‘ Ar
4a 4b
Sodd 5

Trong so dd 5, cac hop chat 4b ¢6 cong thire I ¢6 thé duge didu ché tir 4a qua qué
trinh flo hoéa sir dung XtalFluor-E va trietylamin trihydroflorua.
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Trong so dd 6, quéa trinh dihydroxyl héa cta lc st dung osmi tetroxit va N-
metylmorpholin N-oxit tao ra 5a. Sy bao vé diol ftrong S5a su dung
(dimetoxymetyl)benzen tao ra Sb. Qua trinh tao thanh lién két amit st dung 5b, trimety]
nhdm va anilin tao ra 5c. Qué trinh khir brom hoéa ctia hgp chét trung gian Sc st dung
k&m va axit axetic tao ra 5d. Phan tmg bd sung thé lién hop tai vi tri 1,4 ctia 5d sit dung
aryl boronic este hodc axit co chit xtc tac rodi trong sy c6 mit ctia bazo nhu kali
cacbonat va phdi tir nhu BINAP tao ra cic hop chét trung gian Se va 5f. Hop chat trung
gian Se va 5f dugc khir bao vé béng cach str dung boron triclorua dé thu duoc 5g va Sh

tuong ung.

33 n




37430

RS R*
N

L 1
W " R2 | “ H \l
Sy A J\ R NaBH, AN J\N
o H BuécB 0 . RS L P H
HO Ar o Buére C NNy
6a R®  gd
NaBH,
BudcA XtalFlo-E BuécD | MeMgBr BudcE
Et;N-3HF
O
P \\U\ RZ |J\ RZ oY N
TN Me e H
Le H HO" Ar
F\ Ar 6f

6b

Sodd 7

Trong So dd 7, qua trinh flo héa cta 6a st dung XtalFluor-E va trietylamin
trihydroflorua tao ra 6b. Qua trinh oxy hoa ctia 6a st dung DMP tao ra 6¢. Qua trinh
amin héa khtr trén 6¢ st dung amin va natri bohydrua tao ra 6d. Qua trinh xt Iy 6¢ v6i

metyl magie bromua tao ra 6e. Qua trinh khir ctia 6¢ sir dung natri bohydrua tao ra 6f.

Séang ché con bao gdm bién thé bat ky ciia cc quy trinh nay, vi du, trong d6 san
phim trung gian c6 thé thu dugc & giai doan bét ky ctia chiing duge st dung 1am nguyén
liéu bat diu va cac budce con lai duge thue hién; trong d6 nguyén liéu bt dau dugc tao
thanh in situ trong diéu kién phan tmg; hoic trong d6 cac thanh phan phan tmg duoc str
dung & dang mudi ctia chiing hodc nguyén liéu tinh khiét v& mit quang hoc. Hop chit
theo sang ché va cac hop chét trung gian ciing 6 thé dwoc chuyén ddi thanh nhau theo

cac phuong phap thuong la da biét ddi voi nguwoi cé hiéu biét trung binh trong linh vuc.
Dugc ly va tinh hitu dung

Sang ché dé xuat phuong phap diéu tri, cai thién hodc ngan nglra bénh viém khop
ctia chin thuong khép & dong vat c6 vii cin diéu tri, phuong phap nay bao gdm budc sir
dung cho dong vat cé vl lugng c6 hiéu qua diéu trj ctia hop chét theo sang ché, trong do
d6i twong nay bi hodc 1a c6 nguy co bi ton thuong khép hodc bénh viém khép. Sang ché
cing d& xuit phuong phap diéu tri, cai thién hodc ngin ngira bénh viém khép hodc chan
thuong khop ¢ bénh nhén la dong vat c¢6 vi, phuong phap nay bao gdm budc: st dung
qua dudng miéng cho bénh nhan ché phim bao gdm lugng hidu qua ctia hop chat theo
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séng ché, nhdr d6 didu tri, cai thién hodc ngin ngira bénh viém khép hodc chan thuong
khép & bénh nhan nay. Theo mot s6 phuong 4n, bénh nhan nay bi bénh viém khép hodc
chin thuong khép. Theo mot sd phuong 4n, d6i tugng khong bi, nhung c6 nguy co bi,
bénh viém khép hodc chén thuong khép. Theo mét sb phuwong 4n, bénh viém khép 1a
bénh viém xuong khdp, bénh viém khép do chén thuong, hoic bénh viém khép tur mién.

Céc hop chit theo sang ché ciing hitu dung dé cam tmg qua trinh san xuét sun trong
md cua té bao gde tao sun. Theo mot s§ phwong 4n, sang ché d& xut phuong phép ngan
nglra ching phi dai té bao sun cla cac té bao géc t& bao sun. Theo mot sb phuong an,
sdng ché dé xuét phuong phap cam tmg qua trinh biét héa cic té bao gbc tao sun thanh
céc t& bao sun trudng thanh, phuong phap nay bao gdm bude cho céc té bao gbc tao sun
tiép xtic v6i lugng du ciia hop chét theo sang ché, nhdr 46 cam tmg sy biét héa thanh cac

t& bao sun trudng thanh tao ra chét nén ngoai bo sun trong mé.

Céc CPC c6 thé biét héa thanh céc loai té bao khac nhau bao gdm, nhung khéng bi
gidi han &, nguyén bao xuong, cic t€ bao sun trong mo va cac té bao sun phinh dai. Su
biét hoa 1a qua trinh loai t& bao chuyén héa duoc tao thanh tir loai t€ bao it chuyén héa,
vi du, t€ bao sun tir géc tao sun. Theo mot sb phuong an, phuong phép nay dugc thuc
hién in vitro. Theo mot sb phuong an, phuong phap nay duoc thuc hién in vivo & dong
vét ¢6 vi va cac té bao gbc c6 mit & dong vat co vii nay.

Viéc cam ing sy biét hoa t& bao sun clia géc tao sun c6 thé duoc thuc hién béng cach
str dung luong thich hop bat ky ctia hgp chat theo sang ché. Theo phuong én ndo do,
hop chit theo sang ché c6 thé c6 mit & lugng khoang 0,1 mg dén khoang 10000mg, vi
duy, tr 1,0 mg dén 1000mg, vi dy, tir 10 mg dén 500mg, theo viéc st dung cu thé va hiéu
Iuc ctia thanh phan hoat tinh. Theo mdt s6 phuong an, cic hop chat theo séng ché c6 thé
duoc st dung qua dudng miéng mot 1n mdi ngay & lidu 13 tir Img/kg dén khoang
300mg/kg. Thoi gian didu tri ¢6 thé thay ddi tir mot tuan dén it hon dé diéu tri man tinh

& bénh viém xuong khdp nghiém trong.

Puoc du tinh 14 cac hop chit, ché pham, va phuong phap theo sang ché c6 thé dugc
st dung dé diéu tri, cai thién hodc ngin ngira loai tdn thuong sun khép bét ky (vi du, su
tén thuong khép hodc chin thuong khdp) bao gém, vi du, ton thuong sinh ra tir su kién
chén thuong hodc dit gn hodc dut day ching. Theo mot s& phuong 4n, cac hop chét

hodc ché phim theo sang ché dugc sir dung dé ngan ngira hoic cai thién bénh viém khép
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hodc sy tén thuong khép, vi du trong d6 cé tién str di truyén hodc gia dinh ctia bénh
viém khép hodc su tén thuong khép hodc chén thuong khép hoic trude hodc trong qua
trinh phAu thut khép. Theo mot sb phwong 4n, cac hop chét, ché phim va phuong phép
duogc st dung dé diéu trj ton thuong khép. Theo cdc phuong 4n cu thé, su tén thuong
khép nay 12 tén thuong khép do chin thuong. Theo cic phuong én khac, su tén thuong
khép nay 13 tén thwong do tudi tic hogc it vin dong. Theo cac phuong an khéc nira, su
t6n thuong khép nay 1a tén thuong do rdi loan tu mién. Theo cac phuong 4n khéc, su
tdn thuong khop nay 14 tén thuong do 1i loan chuyén héa (vi du bénh tiéu dudong). Theo
mot s6 phuong 4n ciia sang ché, cac hop chit, ché pham, va phuong phép theo séng ché
¢6 thé duoc sir dung dé diéu tri, cai thién ho#c ngin ngira bénh viém xuong khép. Theo
mdt s& phuong 4n, cic hop chat, ché phim va phwong phap dugc st dung dé cai thién
hodc ngén ngtra bénh viém khép & d6i tuong c6 nguy co bi hodc méic phii bénh viém
kh6p. Theo mot sb phuong 4an, cac hop chét, ché phdm va cac phuong phép dugc sir
dung dé cai thién hodc ngin ngira su tén thuong khop & dbi tugng cé nguy co bi hodc

méc phai sy ton thuong khép.

Theo mét s6 phwong 4n, cac hop chit, ché phim, va cac phuong phép theo sang ché
tao ra phwong phap kich thich sy ting sinh té bao sun va qua trinh san Xuét sun trong
md & cac mo sinh sun ma di bi ton thuong, vi du, do thuong tén do chan thuong hodc
bénh ly sun. Theo cac phuong 4n cu thé, cac hop chit, ché phim, va phuong phap theo
sang ché 14 hitu dung dé diéu tri ton thuong sun & khép, vi dy, tai bé mit c6 khop, vi du,
cot séng, vai, khuyu tay, cb tay, cac khép ngon tay, hong, dau géi, mét ca chan, va cac
khép ctia ngdn chan. Céac vi du vé c4c bénh hodc cac réi loan ma c6 thé 6 loi tir viee
diéu tri bao gdbm bénh viém xuong khép, bénh viém khép dang thap, cdc bénh tu mién
khéc, hodc viém xuwong-sun tach. Ngoai ra, t6n thuong hodc dut gy sun xay ra la két
qué cua cac 161 loan di truyén hoic chuyén hoa nhét dinh, tat sun thudng duoc quan sat
thiy & dang chimg lin & nguoi, va/hodc tdn thuong hozc dut giy sun thuong 1a két qua
ctia phiu thuat tai cdu trac; do d6 cac hop chét, ché phim, va phuong phap nay sé 1a lidu
phép hitu dung & cac bénh nhan nay, hodc mét minh hodc két hop véi cac phuong phap
khac.

Con du tinh 1a cac hop chét, ché phdm, va phwong phap theo sang ché ¢6 thé dugc
st dung dé diéu tri, cai thién hoic ngin ngira cac roi loan sinh sun khac nhau va/hoic

céc triéu chung lién quan hodc cac tac dong cua cac tinh trang nay. Céc tinh trang hoac
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16i loan 1am vi du dé diéu tri, cai thién va/hoic ngin nglra bz"mg cac hop chét, ché pham,
va phuong phap theo séng ché, bao gdm, nhung khong bi gi6i han & bénh lupus ban d6
hé thdng, bénh viém khép dang thap, bénh viém khép man tinh thanh nién, bénh viém
xuong khdp, bénh thodi hda dia dém, bénh ly khop CC){ séng, hoi ching Ehlers Danlos,
bénh x0 cling toan than (xo ciing da) hodc bénh vé gan. Céc tinh trang hoic r6i loan
khéc ma c6 thé c6 loi tir su didu tri bang cac hop chét dé cai thién cac téc dong c6 lién
quan bao gdm céc bénh viém co vo cin (viém da co, viém da co), hoi ching Sjogren,
viém mach hé théng, bénh sarcoit, bénh thiéu méau tan huyét tw mién (thiéu mau bat san
mién dich, hemoglobin niéu kich phat v& dém), giam tiéu ciu tu mién (xuét huyét giam
tiéu cAu vo phat, giam tidu cAu trung gian béi midn dich), bénh viém tuyén gidp (bénh
Grave, bénh viém tuyén giap Hashimoto, bénh viém tuyén gidp lympho bao thanh nién,
viém tuyén gidp teo), bénh d4i thao duong, bénh than do mién dich gay ra (viém thén
tiéu cAu, bénh viém than k&), cac bénh mAt myelin ctia hé than kinh trung wong va ngoai
bién nhu bénh da xo cimg, bénh da diy thin kinh mat myelin v cin hodc hoi chimg
Guillain-Barr, va bénh da day than kinh mit myelin viém man tinh, cac bénh gan mét
nhu viém gan truyén nhiém (viém gan A, B, C, D, E va céc virut khong gy bénh gan
khac), viém gan hoat dong man tinh tu mién, bénh xo gan mat nguyén phat, bénh viém
gan u hat, va viém xo chai duong mat, bénh viém duong rudt (viém loét dai trang: bénh
Crohn), bénh dudng ruét man cam gluten, va bénh Whipple, bénh da trung gian béi tur
mi&n hoic mién dich bao gdm bénh da phdng rop, hdng ban da dang va viém da tiép
xuc, bénh vay nén, cac bénh di tmg nhu bénh hen, viém mfii di tmg, viém da di tng,
chimg qua mAn véi thire an va chimg mé day, bénh mién dich ctia phdi nhu viém phdi
bach cAu 4i toan, viém xo phdi v6 cin va viém phéi qua min, céc bénh lién quan dén

cAy ghép bao gdm bénh thai manh ghép va bénh ly manh ghép chéng lai vét chu.

Puoc du tinh 1a cac hop chat va/hodc ché phim theo sang ché c6 thé thic diy su
biéu hién ctia colagen & nguyén bao soi da nguoi. Colagen la thanh phin céu tao chinh
ctia da. Colagen 13 yéu t6 quan trong cho stic khoe cua da va dd duoc sir dung rong rai
trong diéu trj da nhan va l3o hoa da, va gitip 1am lién da cho bénh nhan bi bong. Colagen
duoc san xuit trong nguyén bio sgi, va ca colagen ngudi va bo déu duoc sir dung rong
rai. Do do, sang ché dé xut phuong phap lam ting qua trinh san Xuét colagen & nguyén
bao soi bang cach cho cdc nguyén bao sgi ndy tiép xuc v6i hop chat hodc ché pham theo

sang ché, nho d6 1am ting qua trinh san xuat colagen ¢ nguyén bao soi nay. Bude tiep
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xuc nay ¢6 thé 1a in vivo bang cach tiém truc tiép hgp chat & khu vuc can di€u tri. Budc

tip xtic ny c6 thé 14 in vitro vio trong quan thé nguyén bao soi.
Duoc Phdm, Liéu Luogng Va St Dung

Theo khia canh khac, sang ché @& xuit dugc phém chira hop chét theo sang ché, hoic
mudi duge dung ctia nd, va chét mang dugc dung. Theo phuong 4n khic nita, duoc phém
ndy bao gdm it nhat hai chit mang dwoc dung, nhu cc chit mang dugc mé ta & day.
Duogc phim nay c¢6 thé duoc bao ché cho dwong dung cu thé nhu diing qua dudng miéng,
dung ngoai dudng ti€u héa (vi du bing cach tiém, truyén, diing qua da hogc tai chd), va
dung qua tryc trang. Ding tai chd ciing ¢6 thé 1 cung cAp bing cach xéng hoidc trong
miii. Dugc phdm theo séng ché c6 thé duoc bao ché & dang rén (bao gdm, nhung khong
giGi han &, vién nang, vién nén, vién tron, hat, bot hodc thube dan), hodc & dang 1éng
(bao gdm, nhung khong gi6i han &, dung dich, huyén phit hodc nhii tuong). Vién nén c6
thé duoc phil mang hodc dugc phu tan trong rudt theo phuong phap da biét trong linh
vuc. Thuong 13, duoc phim 12 vién nén hogc vién nang gelatin bao gbm thanh phan hoat

tinh cting v4i mot hodc nhi€u chat sau day:

a) chét pha loang, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza

va/hoéc glyxin;

b) chat 1am tron, vf du, silic dioxit, d4 talc, axit stearic, mudi magie hodc canxi

ctia n6 va/hodc polyetylenglycol; ciing nhu doi véi vién nén

¢) chat gén két, vi du, magie nhom silicat, bot nhdo tinh bot, gelatin, tragacan,

metylxenluloza, natri carboxymetylxenluloza va/hodc polyvinylpyrolidon; néu mudn

d) chat phan 3, vi du, tinh bdt, aga, axit alginic hodc muoi natri ciia nd, hoéc hon

hop sti; va
e) chat hap thu, chét mau, huong vi va chét 1am ngot.

Noéi chung, cac hop chét theo sang ché s& duoc st dung & luong c6 hiéu qua didu tri
qua céc ché d6 thong thuong va chép nhan duoc bat ky da biét trong linh vuc k¥ thuat,
mdt minh hodc két hop voi mot hodc nhidu chat tri liéu. Theo mdt s6 phuong &n, céc
hop chit va ché phim theo sang ché dugc sir dung bang cach tiém truc tiép vao hoat
dich cta khop, st dung hé théng (qua duong uéng hoéc trong tinh mach) hodc truc tiép
vao chd khiém khuyét sun, mot minh hodc két hop véi cht mang thich hop dé giai
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phéng kéo dai hop chit. Theo mét sb phuong &n, cac hop chit hozc ché pham dugc sir
dung & chét nén hoic khung twong thich sinh hoc.

Cac hop chét, ché phdm, va phuong phép theo sang ché ¢6 thé ciing duoc sir dung
két hop v6i quy trinh phiu thudt tai khop bi anh hudng. Viée str dung cac hop chét hoic
ché phdm theo sang ché co thé xay ra trude, trong hoic két hop véi, va/hodc sau quy
trinh phiu thuat. Vi du, cac hop chat, ché phim va phuong phép theo sang ché c6 thé
dugc st dung d& nhan rong cic quan thé té bao sun trong nudi ciy dé ciy ghép té bao
sun tu than hodc khac ngudn (ACI). Cac t& bao sun c6 thé tiy y duge ciy ghép véi
phuong phéap didu tri ddng thoi gdm sir dung cac hop chét va ché phim theo sang ché.
Trong cac quy trinh ndy, vi du, cac t& bo sun c6 thé dugc thu hoach bang cach ndi soi
gbi tir ving mang tai t8i thiéu khong bi thurong ciia khép bi ton thuong, va cé thé duge
cAy in vitro, tlly ¥ trong su c6 mit clia cac hop chét va ché phdm theo sang ché va/hoic
cac yéu t6 sinh trudng khac dé 1am tang s6 lugng cac t& bao trude khi cdy ghép. Sau do,
céc thé nudi cly duoc nhan rong tiy ¥ duoc tron véi cac hop chat va ché pham theo séng
ché va/hodc dugc dit trong khe khép hoic truc tiép vao chd bi khiém khuyét. Theo cac
phuong 4n cu thé, cac thé nudi cdy da nhan rong (thy ¥ véi cac hop chat theo sang ché)

duogc dat vao trong khe khép duoc tao huyén ph trong chét nén hodc mang.

Theo c4c phuong 4n khac, cac hop chit va ché phdm theo sang ché c6 thé dugc st
dung két hop v6i mot hodc nhidéu manh ghép mang xwong hodc mang syn ma chira cac
té bao tao thanh sun va/hodc gitp giit cac té bao sun da ciy ghép hoic cac té bao gbe té
bao sun tai chd. Theo mdt sé phuong 4n, cac hop chit va ché phim theo sang ché duoc
str dung dé sira chita cac t6n thuong sun trong su két hop véi cac quy trinh khac, bao
gb6m nhung khong bi gi6i han & su thut rira khép, su kich thich tiy xwong, sy mai bt
sun, khoan xuong dudi sun, hodc tao tdn thuong nhé xuong dudi sun gén. Tuy y, sau
khi st dung cac hop chit va ché phim theo sang ché va sinh trudng sun, phuong phép
diéu tri phau thuat bd sung ¢ thé ¢6 loi cho (cac) bé mit sun mdi duoc tao thanh bao
quanh hop ly.

Hop chét theo sang ché co thé dugc dung ddng thdi véi, hodc trude hode sau, mot
hodc nhiéu chét tri 1iéu khac. Hop chit theo sang ché c6 thé duoc dung riéng 18, theo
cung duong dung hodc duong dung khéc nhau, hodc cung nhau trong cung mot dugc

phim véi cac chat khac. T4c nhan tri lidu 13, vi du nhu, hop chat hoa hoc, peptit, khang
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thé, manh khéang thé hoic axit nucleic, ma c6 hoat tinh tri liéu hodc ting cudng hoat tinh

tri liéu khi ding cho bénh nhan két hop vdi hop chét theo séng ché.

Theo mdt phuong 4n, sang ché dé xuét san phdm bao gdm hop chit c6 cong thirc (1)
va it nhét 1a mt chit trj liéu khéc dudi dang t6 hop dé sir dung ddng thoi, riéng r& hodc
tudn tu trong tri liéu. Theo mot phuong an, tri liéu nay 1a phuong phap diéu tri t6n
thuong khép do chan thuong khép hodc bénh viém khop gly ra. Céc san phdm dugc dé
xuét du6i dang td hop bao gdm ché phim chira hop chit c6 cong thirc I va (cac) chét tri
liéu khac cling nhau trong ciing dugc phim, hodc hop chit c6 cong thirc I va (cac) chit

tri liéu khac & dang riéng r&, vi du & dang kit.

Theo mot phuong 4an, sang ché dé xudt dugc pham chira hop chét c6 cong thirc (I)
va (céc) chat tri liéu thir hai. Chat thir hai nay c6 thé 1a mt hodc nhiéu chat biét hoéa té
bao sun bd sung. Cac vi du v& chit biét hoa t& bao sun bao gdm nhung khong bi gi6i
han & protein giéng angiopoietin 3 (ANGPTL3), yéu t6 lam ting insulin (IGF1),
SM04690 (chét trc ché Wnt), chét (rc ché Janus kinaza (nhu Ruxolitinib, Tofacitinib,
Baricitinib), canxitonin c4 hdi qua dudng udng, SD-6010 (chét tic ché iNOS), vitamin
D3 (choliecalciferol), colagen thuy phén, protein tao hinh xwong 7 (BMP7), rusalatit
axetat, cao toan phan khong xa phong héa dau qua bo/dau nanh (ASU), chat khang viém
steroit, khong phai steroit (NSAID), axit hyaluronic, kartogenin va TPX-100. Chét thir
hai nay c6 thé 1a chat biét hoa té bao sun c6 cong thire (I) nhu duge md ta trong cong bd
don qubc t& s6 WO 2015/175487. Tuy ¥, dugc phim nay c6 thé bao gdm chéit mang

dugc dung, nhu duge md ta & trén.

Duoc phim hoc t6 hop theo sang ché c6 thé & dang lidu don vi c6 khoang 1-1000
mg (c4c) thanh phan hoat tinh cho d6i tugng ndng khoang 50-70 kg, hodc khoang 1-500
mg hodc khoang 1-250 mg hodc khoang 1-150 mg hodc khoang 0,5-100mg, hodc khoang
1-50 mg cta cac thanh phan hoat tinh. Liéu lugng hitu hiéu dé diéu tri ctia hop chét,
duoc phim, hoic t6 hop cua ching, phu thudc vao loai cua d6i twong, khéi luong co
thé, tudi va tinh trang bénh cu thé, rdi loan hodc bénh hodc mirc d6 nghiém trong ctia
ching can dugc didu tri. Béc si, thdy thudc 1am sang hodc bac si thii y c6 hiéu biét trung
binh trong linh vuc cé thé dé dang xac dinh lugng hiru hiéu cua mdi thanh phﬁn hoat

tinh can dé ngin nglra, di€u tri hodc (e ché sy tién trién cla r6i loan hodc bénh.
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Tinh chét lidu lwong chi ra & trén 1a cac thtr nghiém in vitro va in vivo ¢ thé chimg
minh dugc bing céch st dung thuén loi 1a dong vt c6 v, vi du, chudt nhit, chudt céng,
cho, khi hodc co quan, md va ché phim dugc phan 14p cta chung. Hop chit theo sang
ché c6 thé duoc dung in vitro & dang dung dich, vi du nhur, dung dich trong nude, va in
vivo trong rudt, ngoai dudng tiéu hoa, thuén lgi 14 trong tinh mach, vi du nhw, dudi dang
huyén phi hoic trong dung dich trong nudc. Lidu ding in vitro c6 thé nim trong khoang
tr ndng d6 khoang 102 mol dén 10" mol. Lugng hitu hidu dé diéu tri in vivo tlry thudc
vao dudng dung, ¢6 thé nim trong khoang tir khoang 0,1-500 mg/kg, hoic trong khoang
tir khoang 1-100 mg/kg.

Theo mdt phuong 4n, sang ché dé xut kit bao gdbm hai hodc nhidu hon hai dugc
phim riéng &, it nhit 1a mét trong s6 ching chira hop chét c6 cong thirc (I). Theo mot
phuong 4n, kit niy bao gdm cic phuong tién d8 gir riéng r& dugc phim nay, nhu vat
chtra, chai duoc chia nho, hodc goi 14 kim loai dugc chia nho. Vi du vé kit nay 13 goi

phdng, nhu thudong duge sir dung d déng géi vién nén, vién nang va dang tuong tu.

Kit theo sang ché c6 thé duoc sir dung dé ding cac dang liéu luong khac nhau, vi dy,
duong miéng va ngoai duong tiéu héa, & ding duoc pham riéng r& & cac khoang cach
lidu luong khac nhau, hoic dé chudn do duoc pham riéng ré dbi v&i nhau. Dé hd trg cho

su tuan thy, kit theo sang ché thudng bao gdm huéng dan st dung.

Trong lidu phép két hop theo sang ché, hop chét theo sang ché va chét trj liéu khac
6 thé duoc san xuét va/hoic duge bao ché boi ciing nha san xuht hodc cac nha san xuét
khéc nhau. Hon nita, hop chat theo sang ché va tri liéu khéc c6 thé dugc két hop ciing
nhau trong liéu phap két hop: (i) trude khi cung tmg san pham két hop cho bac st (vi du
trong truong hop kit bao gdm hop chat theo sang ché va chét tri liéu khac); (ii) béi ban
than bac st (hodc theo sw huéng din cla bac si) ngay trude khi dung; (iii) ¢ ban than
bénh nhan, vf dy trong qué trinh diing tudn tr ctia hop chét theo sang ché va chét tri liéu
khéc.

Vi du thye hién sang ché

Nhiét d6 dugc néu theo do Celsius. CAu tric cta san phém cudi cung, cac hop chét
trung gian va nguyén liéu bat d4u duge x4c nhan bang cac phuong phap phan tich tiéu
chuén, vi du nhw, vi phan tich va dic diém quang phé, vi du nhwe, MS, IR, NMR. Céc tu

viét tit dugc str dung 13 céc tir thong thudng trong linh vue.
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TAt ca céc nguyén lidu bt dAu, khéi xdy dung, chit phan tmg, axit, bazo, tdc nhan
khir nude, dung méi, va chét xiic tac ding d& tdng hop hop chét theo sang ché c6 sin
trén thi truong hodc c6 thé duge san xuét bing phuong phép téng hop hitu co da biét d6i
véi ngudi c6 hiéu biét trung binh trong linh vuc (Houben-Weyl Téi ban 1an thit 4. 1952,
Methods of Organic Synthesis, Thieme, Volume 21). Trir khi dugc néu cu thé 1a khac,
nguyén liéu bit ddu thudng c6 sin tir cic ngudn thuong mai, nhung khong bi gioi han
&, TCI Fine Chemical (Nhat Ban), Aurora Fine Chemicals LLC (San Diego, CA), FCH
Group (Ukraine), Aldrich Chemicals Co. (Milwaukee, Wis.), Acros Organics (Fairlawn,
N.J.), Maybridge Chemical Company, Ltd. (Cornwall, Anh), Matrix Scientific (Hoa
Ky), Enamine Ltd (Ukraine), Combi-Blocks, Inc. (San Diego, CA), Oakwood Products,
Inc. M¥), Apollo Scientific, Ltd. (Anh).

Céc vi du trong ban mé ta nay chi dé minh hoa sang ché va khong 1am gi¢i han pham
vi ctia sang ché nhur dugc yéu cau bao ho. Hon nita, hop chit theo sang ché c6 thé duoc
san xuét bing phuong phap tdng hop hiru co da biét d6i v6i ngudi c6 hiéu biét trung
binh trong linh vyc nhu dugce thé hién trong cac vi du sau day. Khi mubn, cac nhém bao
vé thong thuong duoc dung dé bao vé nhém chitc phan tmg theo thuc hanh tiéu chuan,
vi duy, xem T.W. Greene and P.G.M. Wuts trong "Protecting Groups in Organic
Synthesis", John Wiley and Sons, 1991.
Céc chit viét tat

Céc chit viét tit nhu dung trong ban mé ta nay, duge xac dinh nhu sau: "1x" 1a mot
1an, "2x" 12 hai 14n, "3x" 12 ba 14n, "°C" 1 do Celsius, "aq" 14 c6 nuéc, "FCC" 1a sic ky
cot nhanh, "eq" 1a duong lugng hodc cac duong luwong, "g" la gam, "mg" la miligam,
"L" 1a 1it, "mL" 1a mililit, "uL" 1a microlit, "N" la binh thuong, "M" 1a mol, "nM" 1a
nanomol, "mol" 12 mol, "mmol" 1 milimol, "min" la phut, "h" hodc "hrs" la gio, "RT"
1a nhiét d6 phong, "ON" 1a qua dém, "atm" 12 atmotfe, "psi" pao trén mdi inso vudng,
"conc." 1a dic, "sat" hodc "sat'd" 1a bdo hoa, "MW" la khéi luong phan tir, "mw" hodc
"uwave" 13 vi song, "mp" 1a diém néng chay, "Wt" 1a khéi lugng, "MS" hodc "Mass
Spec" 14 do phd khdi, "ESI" 14 do phd khdi ion héa phun dién tor, "HR" 1a d6 phan giai
cao, "HRMS" 1a do phd khdi do phan giai cao, "LCMS" hodc "LC-MS" 14 do phé khdi
sdc ky 1ong, "HPLC" 1a sic ky 1éng cao ap, "RP HPLC" 1a HPLC pha dao, "TLC" hodc
"tlc" 1a séc ky 16p mong, "NMR" 1a phép do phd cong hudng tir nhan, "nOe" 1a phép do
hiéu tmg Overhauser nhan, ""H" 14 proton, "8 " 1a delta, "s" 1a murc don, "d" la mirc doi,
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"t" 1a muc ba, "q" 1a mirc bon, "m" 1a mc boi, "br" 1a rong, "Hz" 1a héc, "ee" la "dd doi

dong phan doi anh" va "a", "B", "R","r", "S", "s", "E", va "Z" 1a c4c ky hi¢u hoa hoc lap

thé quen thudc voi ngudi cé hidu biét trung binh trong linh vuec.

Céc chit viét tit sau ddy ding trong ban m6 ta nay duédi c6 nghia twong tmg:

AcOH
app
ATP
BINAP
BOC
BSA
cProp
DAST
dd
DCE
DCM
DIEA
DME
DMF
DMP
DMSO
EDTA
ESI
Et;N-3HF
EtOAc
HCI

LiHMDS

axit axetic

bicu kién

adenosin 5'-triphosphat
2,2'-bis(diphenylphosphino)-1,1'-binaphtyl tri¢t quang
butyl carboxy bac bén
albumin huyét thanh bo
xyclopropyl
dietylaminosulfur triflorua
muc doi ctia mirc doi
dicloetan

diclometan
dietylisopropylamin
1,4-dimetoxyetan
N,N-dimetylformamit
Dess-Martin periodinan
dimetylsulfoxit

axit etylendiamin tetraaxetic
ion héa phun dién tir
trietylamin trihydroflorua
etyl axetat

axit clohydric

lithi bis(trimetylsilyl)amit
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MeOH metanol

MHz megahec

MTBE metyl tert-butyl ete

m/z ti 16 khéi lwong véi dién tich

NBS N-bromosucxinimit

NMO N-metylmorpholin N-oxit

PE ete diu mo

ppm phéan triéu

pTsOH axit p-toluensulfonic

rac- triét quang

Rt thoi gian luu

TFA axit trifloaxetic

THF tetrahydrofuran

Tris-HCI aminotris(hydroxymetyl)metan hydroclorua
XtalFluor-E (Dietylamino)diflosulfoni tetrafloborat
Trang thiét bi

Phuong Phap LCMS Dung Trong Viéc Xac Dinh Ddc Piém Cua Cac Vi Du

LC/MS phén tich dugc thuc hién trén hé thong Agilent bang cach st dung phan

mém ChemStation. Hé thong nay gdm:

+  Hai bom thanh phan Agilent G1312

« B0 Liy Miu Ty Pong Giéng Dia Agilent G1367
+ Khoang Cot On Nhiét Agilent G1316

e B0 Phat Hién Mang Diot Agilent G1315

«  May DPo Phd Khéi Agilent 6140/6150

e BO Phat Hién Téan Xa Anh Sang Bay Hoi SOFTA

Diéu kién phuong phép dién hinh nhu sau:
«  Tbc d6 dong: 0,9ml/phut
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e Cot: cot 1,8 um 2,1x50mm Waters Aquity HSS T3 C18

e Pha dong A: Nu6c+0,05% TFA

+ Pha dong B: Axetonitril+0,035% TFA

e Thoi gian chay: 2,25 phut

e Phuong phap A: Trir khi dugc chi ra 1a khac, hé thdng nay chay gradien tir 10%

B dén 90% B trong 1,35 phit. Rira 0,6 phiit & 100% B theo gradien. Thoi gian
con lai ciia phuong phap dira hé thdng trd lai didu kién ban dau.

o Phuong phap B: Hé thdng nay bat diu gradien tai 20% B hon 12 10% B.

o Phuong phap C: Hé thdng nay bat diu gradien tai 30% B hon 12 10% B.

o Phuong phap D: Hé théng nay bat dau gradien tai 40% B hon la 10% B.
Phép do khdi phé théng thudong quét trong khoang tir 100 dén 1000 amu.
Phuong phap NMR

Phd proton duoc ghi lai trén Bruker AVANCE II 400 MHz vé6i B do cryo QNP 5
mm hodc Bruker AVANCE III 500 MHz v6i bd dd QNP 5 mm trir khi c6 chi dn khéc.
Su chuyén dich hda hoc dugce bao céo theo ppm so véi dimetyl sulfoxit (5 2,50), cloform
(8 7,26), metanol (8 3,34), diclometan (8 5,32), axeton (8 2,05), hodc axetonitril (6 1,94).
Luong nho ctia miu khd (2-5 mg) duge hoa tan trong dung méi d& dugce doteri hoa thich
hop (0,6 ml).
Phuong Phép ISCO Dung Trong Viéc Tinh Ché ctia Cac Vi Du

Séc ky nhanh ISCO dugc thuc hién trén hé thong Teledyne COMBIFLASH® véi
cac cdt RediSep® silic dioxit dugc dong goi trudce.
Phuong Phap HPLC Piéu Ché Dung Trong Viéc Tinh Ché ctia Cac Vi Du

HPLC didu ché duoc thuc hién trén hé théng Waters Autoprep bing céch st dung
phin mém MassLynx va FractionLynx. Hé thdng nay gom:

«  May thu gom phan doan/M4y ldy miu ty dong Waters 2767

Bom hai thanh phin Waters 2525

«  Bom diéu ché Waters 515

«  Pau do tia UV bude séng kép Waters 2487
«  May do pho khbi Waters ZQ

Diéu kién phuong phap dién hinh nhu sau:
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Téc d dong: 100ml/phut

Cot: Cot 10 pm 19x50mm Waters Atlantis T3 C18
Thé tich tiém: 0-1000 pL

Pha dong A: Nud6c+0,05% TFA

Pha d6ng B: Axetonitril+0,035% TFA

Thoi gian chay: 4,25 phut

Heé théng nay chay gradien tir X% B dén Y% B 1a thich hop cho céc vi du trong 3

phut sau d6 1a 0,25 phat gitt tai cac diéu kién bit dau. Rira 0,5 phut & 100% B theo

gradien. Thoi gian con lai cia phuong phép dira hé théng trd lai didu kién ban dau. Viée

thu gom phén doan duoc bt ddu bing sur phat hién khdi qua phin mém FractionLynx.

Phuong Phap HPLC Piéu Ché Khong Dbi Xtmg Dung Trong Viéc Tinh Ché ctia Cac

ViDu

Viée sang loc SFC khong dbi ximg dugc thuc hién trén hé théng Thar Insturments

Prep Investigator duoc ghép ndi véi may do phd khdi Waters ZQ. He thdng Thar Prep

Investigator gdm co:

May ldy mau tw dong Leap HTC PAL

Mbdun phan phdi dich Thar (0 dén 10mL/phut)
Lo ¢6t vi tri Thar SFC 10

Waters 2996 PDA

My phat hién khong ddi ximg Jasco CD-2095
May didu hoa ap suét trd lai tw dong Thar

TAt c& céc thanh phan Thar 13 m6t phan ctia diy chuyén SuperPure Discovery Series.

Hé théng nay chay tai 2mL/phtt (4mL/phut di véi cot WhelkO-1) va dugc gitt tai 30

°C. Ap sudt déng khang hé théng dugc dit dén 125bar. Mdi mau duge sang loc qua pin

cua sau cdt 3pum:

3pum 4,6x50mm ChiralPak AD
3um 4,6x50mm ChiralPak OD
3um 4,6x50mm ChiralPak OJ
S5pum 4,6x250mm Whelk O-1

3pum 4,6x50mm ChiralPak AS

3pum 4,6x50mm Lux-xenluloza-2

46- -



37430

Hé théng chay gradien tir 5% ddng dung méi dén 50% ddng dung moi trong 5 phuit
sau d6 1a 0,5 phut gitt & 50% ddng dung mdi, chuyén dbi tré lai 5% dong dung moi va
0,25 phut gitt & didu kién ban diu. O gitra mdi gradien 1a phuong phép lam can béng 4
phut ma chay 5% ddng dung méi qua cot tiép theo dé duoc sang loc. Cac dung mai dién
hinh duoc sang loc 1a MeOH, MeOH+20mM NH;, MeOH+0,5%DEA, IPA, va
IPA+20mM NH3. M0t quy trinh phéan tach dugc phat hién bang cach sir dung mot trong
céc phuong phap gradien, phurong phép déng dong c6 thé dwoc phat trién, va néu can,

duoc ting quy mo tinh ché trén hé théng Thar Prep80.
Céc hop chit trung gian
Hop chat trung gian 1c-1j duge diéu ché theo cac quy trinh chung trong so dd 1.

Hop chét trung gian 1c. Metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-

Br

Budc A: Dung dich ¢ khudy chira metyl propiolat (200 g, 2,38 mol, 198 mL) trong
axeton (2,50 L) dugc bd sung AgNOs (36,4 g, 214mmol, 36,0 mL). Sau 5 phut, NBS
(445 g, 2,50 mol) dugc bd sung ting phan, va hdn hop phan tmg duge khudy tai 25 °C

carboxylat

trong 12 gid. Hon hgp phan tmg duoc loc, chét loc dugc co, va phén can dugc tan nho
bing 10% EtOAC/PE (1500 mL), va chit loc dugc ¢6 lai. Phin cin dugc tinh ché bing
séc ky cot (0-5% EtOAC/PE) dé thu dugc metyl 3-bromopropiolat (1b) duéi dang dau

mau vang ma duge st dung truc tiép trong budc tiép theo.

Budc B: Dung dich chira metyl 3-bromopropiolat (1b, 200 g, 1,23 mol), furan (419
g, 6,15 mol, 445 mL) trong toluen (2,50 L) duoc khir khi bang cach cho qua khi nito
thong qua binh phan tng trong 2 phit tai 0 °C, sau d6 hdn hop phan ing dugc lam 4m
dén 90 °C trong 72 gidr dé thu duge dung dich mau den. Hon hop phéan ung dugc cd, va
phén can duoc tinh ché béng séc ky ¢t (2-5% EtOAc/PE) dé thu duoc metyl 3-bromo-
7-oxabixyclo[2.2.1]hepta-2,5-dien-2-carboxylat. Bén mé dugc tinh ché riéng r& va duoc
két hop dé thu dugc metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-carboxylat
(1c) dudi dang diu mau vang. 'H NMR (400 MHz, CDCl3) § = 7,25 — 7,17 (m, 2H),
5,70 (t, J= 1,6 Hz, 1H), 5,33 (t, J= 1,7 Hz, 1H), 3,82 — 3,75 (m, 3H).
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Hop chit trung gian 1d. Metyl (1S,2S,4R,5R)-7-bromo-8-oxatrixyclo[3.2.1.0%*]oct-6-

en-6-carboxylat

0

OMe

Budéc C: Dung dich chira axit 2,2,2-tricloaxetic (91,2 g, 558 mmol, 56,3 mL) trong
1,2-dicloetan (300 mL) duoc bd sung vao dung dich dugc 1am ngudi chira dietyl kém
(1 M, 558 mL, 558 mmol) trong 1,2-dicloetan (1200 mL) tai -45 °C. Dung dich nay
dugc 1am 4m dén 0 °C va duoc khudy trong 20 phut. Diiodometan (150 g, 558 mmol,
45,0 mL) dugc bd sung vao hdn hop phéan g va duge cho phép khudy tai 0 °C trong
thém 10 phut. Dung dich chira metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-
carboxylat (1c, 60,0 g, 260 mmol) trong 1,2-dicloetan (300 mL) dugc bb sung vao hdn
hop phan tmg ma dugc khudy tai 15 °C trong 16 gid. Hon hop phén tng dugc pha lodng
v6i 1 M HCI (1200 mL) va pha nude duoc chiét bang DCM (2000 mL 2x). Céc 16p hitu
co két hop duoc rira bing NaHCO3 nude bio hoa (1000 mL), nude mubi (1000 mL),
dugc lam khd qua NaxSOs, dugc loc va duge co dé thu duoc diu mau vang. Chét tho
duoc tinh ché bing séc ky cot (0-10% EtOAc/PE) dé thu dugc metyl (1S,2S,4R,5R)-7-
bromo-8-oxatrixyclo[3.2.1.0%4]oct-6-en-6-carboxylat (1d) duéi dang ddu mau vang. 'H
NMR (400 MHz, DMSO-ds) 6 4,97 — 4,92 (m, 1H), 4,89 — 4,85 (m, 1H), 3,73 (s, 3H),
1,58 — 1,52 (m, 2H), 1,44 — 1,38 (m, 1H), 1,04 — 0,95 (m, 1H).

Hop chét trung gian le

Metyl (1R,48S,5S)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxylat va Metyl (18S,4S,6R)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-

"g :C02Me HO, 'Ig :COZMe
HO Br Br

Budc D: Dung dich chira metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-
carboxylat (1c, 130 g, 563 mmol, 1,00 eq) trong THF (800 mL) dugc xtr ly bang BH;-
THF (1 M, 563 mL, 563 mmol) va dugc khudy tai 0 °C trong 2 giod. Dung dich chta
dém phosphat, pH=7 (1000 mL) dugc bd sung theo giot, sau d6 hon hop ctia Ho02 (270
mL, 2,81 mol, 30% v/v) va NaOH (2 M, 338 mL, 676 mmol) dugc bd sung tu tr va hdn

48 i
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hop dugc khudy tai 0 °C trong 2 gi¢. Hon hop phéan tng duoc chiét bang etyl axetat (500
mL 3x), va céc 16p hiru co két hop dugc rira bang dung dich NaHSO3 nudce bdo hoa (500
mL 2x), nudec mudi (500 mL), duoc 1am khd (NaxSO4) va dugc cd. Phén cin duoc tinh
ché bing séc ky cot (2-50% EtOAc/PE) @8 thu dwoc san pham mong mudn. Hai mé dugc
két hop dé thu duge 1e 1a hdn hop 1,3:1 clia cac ddng phén ving ruou hon 13 san phim
5-hydroxy dudi dang chét rdn mau vang. Hon hop 1,3:1 clia cac d6ng phan ving ruou:
"HNMR (400 MHz, CDCl3) § 5,25 - 5,02 (m, 1H), 4,94 — 4,74 (m, 1H), 4,23 — 4,14 (m,
1H), 3,80 —3,78 (m, 3H), 2,14 — 2,01 (m, 1H), 1,91 — 1,81 (m, 1H), 1,69 — 1,60 (m, 1H).

Hop chit trung gian 1f

Metyl (1R,48,58)-3-bromo-5-metoxy-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxylat va Metyl (18S,4S,6R)-3-bromo-6-metoxy-7-oxabixyclo[2.2.1]hept-2-en-2-

'lg :CO2Me MeO, 'lg :COZMe
MeO Br

Br

carboxylat

Budc E: Huyén phi ciia le (500mg, 2,01 mmol) va bac oxit (465 mg, 2,01 mmol)
trong axetonitril (5 mL) tai nhiét do phong dugc xir ly bang iodometan (0,125 mL, 2,01
mmol) va duoc lam 4m tai 80 °C trong 16 gid. Phan tmg dugc lam mat dén nhiét do
phong va dugc loc qua tdm celite. Dung mdi dwoc ¢d va cdn tao thanh dugce tinh ché
bang sic ky cot st dung hexan va EtOAc dé thu dugc 1f 1a hdn hop clia metoxy céc

dong phan ving. LC-MS: Rt = 1,25 phut; MS m/z [M+H]* 263,0.
Hop chét trung gian 1g

Metyl (1R,4S,5R)-3-bromo-5-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va
Metyl (18,4S,6S)-3-bromo-6-flo-7-oxabixyclo[2.2.1]Thept-2-en-2-carboxylat

COzMe F/,,’ COzMe
F ‘lg :Br ‘l@ :

Br
Budc F: Dung dich chira 1e (1,00g, 4,02mmol) trong DCM (80 mL) tai nhiét do
phong duoc xir Iy bang DAST (3,71 mL, 28,1 mmol) va dugc khudy trong 18 git. Hon
hop phan tmg duoc ¢d va duge tinh ché bing FCC (0-50% EtOAc/DCM) dé thu dugc
1g 1a hdn hop cua céac ddng phan vung flo. LC-MS: Rt = 1,15 phut; MS m/z [M+H]"
251,1.
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Hop chét trung gian 1h

Metyl 3-bromo-5-0x0-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va metyl 3-
bromo-6-0x0-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat

cone O%:COZMe
o7~ "B IE Br

Budc G: Dung dich chta 1e (2,00g, 8,03 mmol) trong DCM (40 mL) tai 0 °C dugc
xtr 1y theo phan bing chét phan tng Dess-Martin (10,2 g, 24,1 mmol) trong 5 phuit. Hon
hop phéan tng duoc 1am 4m dén nhiét d6 phong va duge khudy trong 6 gid. Phan Gng
duoc 1am mat dén 0 °C va duoc 1am dimg béng dung dich ctia natri bicacbonat nugc bao
hoa. Lép nude duge rira bing DCM x3. Céc 16p hitu co két hop dugce 1am khd qua natri
sulfat khan. Hop chét tho duoc tinh ché béng sic ky cot silic dioxit dé thu duge 1h 1a
hén hop clia cac ddng phan viing xeton. LC-MS: Rt= 1,10 phut; MS m/z [M+H]" 246,9.

Hop chit trung gian 1i

Metyl (1R,4S,5R)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxylat va Metyl (18,4S,6S)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-

COzMe HO/,/ COzMe
HO" ‘Ig :Br ‘la :Br

Buéc H: Dung dich chta 1h (50,0mg, 0,202mmol) trong THF (2 ml) tai nhiét do

carboxylat

phong dugc xtt ly bang NaBH; (15,3 mg, 0,405mmol) va dugce khudy tai nhiét d6 phong
trong 16 gio. Hon hop phan tmg duoc pha lodng v6i EtOAc va NH4Cl nude bio hoa,
dugc rira bing nuédc va nude mubi, duge 1am kho (NaxSOs), duoc loc, va duge ¢d dé
thu duoc 1i 12 hdn hop ctia cac dong phan ving rugu. LC-MS: Rt= 0,57 phat; MS m/z
[M+H]" 249,0.

Hop chét trung gian 1

Metyl (1R,48,5S)-3-bromo-5-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va
Metyl (18,4S,6R)-3-bromo-6-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat

COzMe F\‘:lgCOZMe
F Br Br
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Budc I: Dung dich chua 1i (3,70 g, 14,9 mmol) trong DCE (74 ml) duge xtt ly bang
trietylamin trihydroflorua (7,26 ml, 44,6 mmol) va sau d6 la XtalFluor-E (6,83 g, 29,7
mmol) va duoc 1am 4m tai 80 °C trong 1 gid. Hbn hop phan tmg dugc 1am mat dén nhiét
d6 phong, dugc pha losing bing DCM, dugc ria bing NaHCOj3 nuéc bio hoa va nuée
mubi, dugc 1am kho (Na2S0s4), duge loc, va duge cd. Can tao thanh duoc tinh ché béng
FCC dé thu duge 1j 1a hdn hop cta cac ddng phan ving flo. LC-MS: Rt = 1,18 phiit;
MS m/z [M+H]* 251,1.

Vi du thuc hién séng ché

Trir khi duoc chi ra 1a khac, cac vi du dugc mo ta dudi day gém hdn hop clia cac
ddng phan d6i quang; va trong mot s6 vi du, hdn hop cua cac ddng phan ving ruou, flo,
hodc metoxy. Trong truong hop hdn hop cla cac ddng phén viing, ciu tric va tén cho

dong phén ving chinh dugc dua ra véi ti 1€ xap xi cia cac déng phan ving.

Vidu 1: (1S,2S,4R,5R,68S,7S)-N-(5,6-diclopyridin-3-yl)-7-(2-metoxypyridin-4-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

N

Hop chit tiéu d& dugc diéu ché tr metyl (1S,2S,4R,5R)-7-bromo-8-
oxatrixyclo[3.2.1.0%*]oct-6-en-6-carboxylat (Hop chit trung gian 1d) sir dung cac Budce
A-C nhu trong So d6 2.

Budc A: Dung dich c6 khudy chira 1d (4,70 g, 19,2mmol) trong THF (25 mL) va
nude (6 mL) tai 0 °C dugce bd sung axit axetic (4,40 mL) va Zn theo phan (5,00g, 77,0
mmol). Huyén phu ddc phan img dugc khudy dén nhiét do phong trong 15 phut. Phan
tng dugce loc va duge trung hda bang natri bicacbonat bio hoa dén pH 7. Hop chét nay
duoc chiét béng etyl axetat. Lop hitu co duoc rua béng nude va nude mudi va duoc 1am
khd qua natri sulfat khan. Dung méi dugc ¢d va duoc lam kho trong chdn khdng. Hop
chét tho (1S,2S,4R,5R)-metyl 8-oxatrixyclo[3.2.1.0%*]oct-6-en-6-carboxylat duoc sir
dung trong budc tiép theo ma khong can tinh ché thém. LC-MS: Rt = 1,16 phut; MS m/z
[M+H]* 167,1.
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Budc B: Hon hop cua (1S,2S,4R,5R)-metyl 8-oxatrixyclo[3.2.1.0>*]oct-6-en-6-
carboxylat (500mg, 3,01 mmol), axit (2-metoxypyridin-4-yl)boronic (598mg, 3,91
mmol), 2,2'-bis(diphenylphosphino)-1,1'-binaphtalen (187 mg, 0,301 mmol), clo(1,5-
xyclooctadien)rodi(I) dime (74,0mg, 0,150 mmol) va kali cacbonat (208mg, 1,50 mmol)
trong dioxan (10 mL) va nudc (2,5 mL) dugc gia nhiét tai 100 °C trong 1 gid trong 16
vi séng. Nguyén lidu duoc 1dy trong celite va dung méi duge co. Hop chit dugc tinh ché
bing séc ky cot silic dioxit tao ra (1S,2S,4R,5R,6S,7S)-metyl 7-(2-metoxypyridin-4-yl)-
8-oxatrixyclo[3.2.1.0>*]octan-6-carboxylat (cis) va (1S,2S,4R,5R,6R,7S)-metyl 7-(2-
metoxypyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-6-carboxylat (trans). cis LC-MS:
Rt = 1,15 phuat; MS m/z [M+H]* 276,1. trans LC-MS: Rt = 1,26 phit; MS m/z [M+H]"
276,1.

Budc C: Dung dich ¢6 khudy chira 5,6-diclopyridin-3-amin (68,0mg, 0,418 mmol)
trong toluen khan (2 mL) tai 0 °C trong nito dugc bd sung trimetyl nhom trong toluen
(2 M, 0,623 mL, 1,25mmol). Sau 10 phut, bé d4 dugc loai bo va hén hop duge khudy
tai nhiét do phong trong 30 phut. (1S,2S,4R,5R,6S,7S)-metyl 7-(2-metoxypyridin-4-yl)-
8-oxatrixyclo[3.2.1.0%4Joctan-6-carboxylat (115 mg, 0,418 mmol) duoc bd sung dudi
dang chit rin va phan tmg dugc khudy tai nhiét d§ phong trong 1 gio va sau d6 dugc
gia nhiét dén 80 °C qua dém. Phan tmg duoc 1am mat &én 0 °C va dugc lam dimng béing
metanol. Dung mdi dugc loai bo trong ludng nito. Chét rén duge hép thu trong metanol
va duoe loc qua tAm celite. Dung méi dugc cd, hgp chat tho duge tinh ché bang sic ky
cot silic dioxit d& thu dugc (1S,2S,4R,5R,68S,7S)-N-(5,6-diclopyridin-3-yl1)-7-(2-
metoxypyridin-4-yl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit. LC-MS: Rt = 1,38
phuat; MS m/z [M+H]* 406,0. 'TH NMR (400 MHz, DMSO-ds) 5 9,98 (s, 1H), 8,03 (d, J
=2.,4 Hz, 1H), 7,84 (d, J= 5,3 Hz, 1H), 7,77 (d, J= 2,4 Hz, 1H), 6,83 (dd, /= 5,3, 1,4
Hz, 1H), 6,68 (s, 1H), 4,66 (s, 1H), 4,31 (s, 1H), 3,67 (s, 3H), 3,49 (d, J = 9,7 Hz, 1H),
3,30 (d, J=9,7 Hz, 1H), 1,36 — 1,26 (m, 2H), 0,45 — 0,39 (m, 1H), 0,22 — 0,15 (m, 1H).

Vidu 2: rac-(1S,2S,4R,5R,6S,7S)-N-(6-metoxypyridin-3-yl)-7-(6-metylpyridin-3-yl)-

8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Vi du 2 duoc téng hop theo quy trinh dugc mo ta trong vi du 1 st dung metyl
(1S,2S,4R,5R)-7-bromo-8-oxatrixyclo[3.2.1.0%#]oct-6-en-6-carboxylat (Hop chét trung
gian 1d) va axit (6-metylpyridin-3-yl)boronic trong budc B va 6-metoxypyridin-3-amin
trong buéc C. LC-MS: Rt = 0,95 phut; MS m/z [M+H]" 352,0. 'H NMR (400 MHz,
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DMSO-ds) § 9,42 (s, 1H), 8,31 (d, J= 2,1 Hz, 1H), 7,71 - 7,68 (m, 1H), 7,550 2 (dd, J
= 8,0, 2,3 Hz, 1H), 7,14 (dd, J = 8,9, 2,7 Hz, 1H), 7,00 (d, J = 8,0 Hz, 1H), 6,62 - 6,57
(m, 1H), 4,62 (s, 1H), 4,24 (s, 1H), 3,73 (s, 3H), 3,49 (d, J = 9,6 Hz, 1H), 3,21 (d, J =
9,6 Hz, 1H), 2,27 (s, 3H), 1,36 — 1,29 (m, 1H), 1,29 — 1,24 (m, 1H), 0,44 - 0,38 (m, 1H),
0,20 — 0,15 (m, 1H).
Vi du 3 va 4 (twong tmg véi dinh 1 va dinh 2)
(18,2S,4R,5R,68,7S)-N-(6-metoxypyridin-3-yl)-7-(6-metylpyridin-3-yl)-8-
oxatrixyclo[3.2.1.0%>*]octan-6-carboxamit hodc (1R,2R,48S,5S,6R,7R)-N-(6-
metoxypyridin-3-y1)-7-(6-metylpyridin-3-yl)-8-oxatrixyclo[3.2.1 .0%*]octan-6-

carboxamit

N hoac N

Qua trinh tach khong d6i xting rac-(1S,2S,4R,5R,6S,7S)-N-(6-metoxypyridin-3-yl)-
7-(6-metylpyridin-3-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit bing phuong phap
séc ky 16ng siéu t6i han st dung céc diéu kién sau day tao ra cic hop chit duoc liét ké

sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm Xenluloza-2 @ 30 °C

Pha Dong: 70% CO, / 30% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 1,64 phut LC-MS: Rt = 1,00 phat; MS m/z [M+H]"
352,1. 'TH NMR (400 MHz, DMSO-ds) & 9,42 (s, 1H), 8,31 (dd, J = 2,4, 0,8 Hz, 1H),
7,70 (dd, J= 2,7, 0,7 Hz, 1H), 7,52 (dd, J = 8,0, 2,3 Hz, 1H), 7,14 (dd, J = 8.8, 2,7 Hz,
1H), 7,00 (d, J = 8,0 Hz, 1H), 6,60 (dd, J= 8.8, 0,7 Hz, 1H), 4,62 (s, 1H), 4,24 (s, 1H),
3,73 (s, 3H), 3,49 (d, J= 9,6 Hz, 1H), 3,21 (d, /= 9,6 Hz, 1H), 2,27 (s, 3H), 1,36 — 1,30
(m, 1H), 1,30 — 1,21 (m, 1H), 0,44 — 0,38 (m, 1H), 0,20 — 0,15 (m, 1H).
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Pinh 2: SFC Thoi gian lwu = 3,30 phit LC-MS: Rt = 1,00 phut; MS m/z [M+H]"
352,1. "TH NMR (400 MHz, DMSO-ds) § 9,42 (s, 1H), 8,31 (dd, J = 2,4, 0,8 Hz, 1H),
7,70 (dd, J= 2,7, 0,7 Hz, 1H), 7,52 (dd, J= 8,0, 2,3 Hz, 1H), 7,14 (dd, J= 8,8, 2,7 Hz,
1H), 7,00 (d, J = 8,0 Hz, 1H), 6,60 (dd, J = 8.8, 0,7 Hz, 1H), 4,62 (s, 1H), 4,24 (s, 1H),
3,73 (s, 3H), 3,49 (d, J= 9,6 Hz, 1H), 3,21 (d, /= 9,6 Hz, 1H), 2,27 (s, 3H), 1,36 — 1,30
(m, 1H), 1,30 — 1,21 (m, 1H), 0,44 — 0,38 (m, 1H), 0,20 — 0,15 (m, 1H).

Vi du 5-13 duéi day duge tdng hop theo quy trinh dugc mo ta trong vi du 1 st dung
metyl (1R,4S,5S)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va
metyl (18,4S,6R)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
(Hop chét trung gian 1e) va céc axit boronic/este khac nhau trong budc B va cac anilin

khéc nhau trong bude C dé thu duge hdn hop ciia cdc ddng phan ving rugu.

Vi du 5: (1R,2S,3S,4R,5S)-N-(4,5-diclopyridin-2-yl)-5-hydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

o N/ICI
N~ X
N

HO B
_N

LC-MS: Rt = 0,62 phut; MS m/z [M+H]" 394,1.

Vi du 6: (1R,2S,3S,4R,5S)-N-(5-clo-6-metylpyridin-3-yl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

HO |

LC-MS: Rt = 0,53 phut; MS m/z [M+H]* 374,1. 'H NMR (500 MHz, DMSO-ds)
9,62 (s, 1H), 8,12 (dd, J = 5,2, 0,8 Hz, 1H), 8,00 (d, /=22 Hz, 1H), 7,55 (d, J=2,3 Hz,
1H), 7,12 (s, 1H), 7,03 (dd, J = 5.2, 1,6 Hz, 1H), 4,95 — 4,92 (m, 1H), 4,85 — 4,81 (m,
1H), 4,18 (s, 1H), 4,04 — 4,00 (m, 1H), 3,26 (d, J = 9,8 Hz, 1H), 3,04 (d, J = 9,8 Hz,
1H), 2,38 (s, 3H), 2,27 (s, 3H), 2,04 — 1,97 (m, 1H), 1,50 — 1,44 (m, 1H). Hn hop ~6:1

cua cac dong phan vung ruou.
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Vi du 7 va 8 (tuong tmg véi dinh 1 va dinh 2)

(1R,28,38S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-hydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,4S,5R)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit

o N
X

H hodc \ H Cl

HO B HOY N ™

~N | N

Qua trinh tach khong d6i xtmg rac-(1R,2S,3S,4R,58)-N-(5,6-diclopyridin-3-y1)-5-
hydroxy-3-(2-metylpyridin-4-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit bang
phuong phap séc ky 16ng siéu t¢i han st dung cac diéu kién sau day tao ra cac hop chit

duoc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IC @ 30 °C

Pha DPong: 65% CO2 / 35% MeOH+0,5% isopropylamin
Phat Hi¢n: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 1,28 phit LC-MS: Rt = 0,95 phut; MS m/z [M+H]"
394.2. "H NMR (400 MHz, DMSO-ds) 9,88 (s, 1H), 8,11 (d, /= 5,2 Hz, 1H), 8,01 (d,
J=2,4Hz, 1H), 7,79 (d, J = 2,4 Hz, 1H), 7,10 (s, 1H), 7,04 — 7,00 (m, 1H), 4,99 — 4,93
(m, 1H), 4,87 — 4,80 (m, 1H), 4,19 (s, 1H), 4,06 — 4,00 (m, 1H), 3,30 — 3,25 (m, 1H),
3,07 (d, J=9,8 Hz, 1H), 2,26 (s, 3H), 2,05 — 1,94 (m, 1H), 1,52 - 1,43 (m, 1H).

Pinh 2: SFC Thoi gian Twu = 2,85 phit LC-MS: Rt = 0,95 phit; MS m/z [M+H]*
394.2. 'H NMR (400 MHz, DMSO-ds) 5 9,88 (s, 1H), 8,11 (d, /= 5,2 Hz, 1H), 8,01 (d,
J=2.4Hz, 1H), 7,79 (d, J= 2,4 Hz, 1H), 7,10 (s, 1H), 7,04 — 7,00 (m, 1H), 4,99 — 4,93
(m, 1H), 4,87 — 4,80 (m, 1H), 4,19 (s, 1H), 4,06 — 4,00 (m, 1H), 3,30 — 3,25 (m, 1H),
3,07 (d, J=9,8 Hz, 1H), 2,26 (s, 3H), 2,05 — 1,94 (m, 1H), 1,52 — 1,43 (m, 1H).

Vidu 9: (1R,2S,3S,4R,5S)-5-hydroxy-3-(2-metylpyridin-4-yl)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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HO l\

LC-MS: Rt = 1,04 phuat; MS m/z [M+H]" 393,2. '"H NMR (400 MHz, DMSO-de) 3
9,64 (s, 1H), 8,10 — 8,07 (m, 1H), 7,46 (s, 1H), 7,38 = 7,33 (m, 1H), 7,28 - 7,22 (m, 2H),
7,12 (s, 1H), 7,03 (dd, J = 5,2, 1,7 Hz, 1H), 4,99 — 4,92 (m, 1H), 4,88 — 4,82 (m, 1H),
4,17 (s, 1H), 4,05 - 3,99 (m, 1H), 3,27 (d, J= 9,8 Hz, 1H), 3,04 (d, /= 9,8 Hz, 1H), 2,23
(s, 3H), 2,05 — 1,96 (m, 1H), 1,51 — 1,43 (m, 1H). Hon hop >20:1 clia cac d@)ng phan

vung rugu.

Vi du 10: (18,2S,3S,4S,6R)-6-hydroxy-3-(2-metylpyridin-4-yl)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,00 phat; MS m/z [M+H]* 393,2. 'TH NMR (400 MHz, DMSO-ds) &
9,75 (s, 1H), 8,09 (dd, J = 5,2, 0,8 Hz, 1H), 7,46 (s, 1H), 7,39 — 7,34 (m, 1H), 7,30 -
7,23 (m, 2H), 7,13 (s, 1H), 7,06 (dd, J= 5,2, 1,6 Hz, 1H), 4,97 — 4,91 (m, 1H), 4,59 (s,
1H), 4,51 — 4,47 (m, 1H), 4,01 — 3,95 (m, 1H), 3,24 (d, /= 9,7 Hz, 1H), 3,05 (d, /=9,7
Hz, 1H), 2,22 (s, 3H), 2,05 — 1,97 (m, 1H), 1,53 — 1,45 (m, 1H). Hon hop >20:1 cua cac
ddng phan ving rugu.

Vidu 11: rac-(1R,2S,3S,4R,55)-N-(5,6-diclopyridin-3-yl)-5-hydroxy-3-(pyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit.

LC-MS: Rt = 0,92 phiit; MS m/z [M+H]+ 381,1. 'TH NMR (400 MHz, DMSO-ds) &
9,96 (s, 1H), 8,30 — 8,27 (m, 2H), 8,00 (d, /= 2.4 Hz, 1H), 7,80 (d, /= 2,4 Hz, 1H), 7,28
— 7,23 (m, 2H), 4,98 — 4,95 (m, 1H), 4,87 — 4,83 (m, 1H), 4,21 (s, 1H), 4,07 — 4,02 (m,
1H), 3,36 — 3,29 (m, 1H), 3,09 (d, J=9,8 Hz, 1H), 2,06 — 1,98 (m, 1H), 1,52 — 1,44 (m,
1H). Hn hop ~3:1 cua cac dong phan ving rugu.

Vi du 11a: (twong ing véi dinh 1)
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(1R,28,38S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-hydroxy-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hogc (1S,2R,3R,4S,5R)-N-(5,6-diclopyridin-3-
yl)-5-hydroxy-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

o N_Cl o N_Cl
$ PP
N Cl  hoic N cl
H - H
HO | N HOY "//l AN
_N _N

Qué trinh tach khong dbi xtmg rac-(1R,28,3S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-
hydroxy-3-(pyridin-4-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 10) bang
phuong phép sic ky long siéu téi han st dung céc diéu kién sau day tao ra hop chét dugc
liét k€ sau day:

Chi tiét Phuong phép:
C6t: 21 x 250 mm IC @ 30 °C

Pha Bong: 65% CO> / 35% MeOH+0,5% isopropylamin
Phét Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 1,74 phat LC-MS: Rt = 0,92 phat; MS m/z [M+H]"
381,1. '"H NMR (400 MHz, DMSO-ds) 8 9,97 (s, 1H), 8,30 — 8,26 (m, 2H), 7,99 (d, J =
2,3 Hz, 1H), 7,80 (d, J= 2,4 Hz, 1H), 7,26 — 7,22 (m, 2H), 4,97 (s, 1H), 4,88 — 4,82 (m,
1H), 4,20 (s, 1H), 4,07 — 4,00 (m, 1H), 3,36 — 3,31 (m, 1H), 3,09 (d, /= 9,8 Hz, 1H),
2,06 — 1,98 (m, 1H), 1,53 — 1,43 (m, 1H).

Vi du 12: rac-(1R,2S,3S,4R,5S)-5-hydroxy-3-(pyridin-4-yl)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,96 phut; MS m/z [M+H]+ 379,2. '"H NMR (400 MHz, DMSO-d) 6
9,70 (s, 1H), 8,27 — 8,24 (m, 2H), 7,47 (s, 1H), 7,37 - 7,31 (m, 1H), 7,27 - 7,22 (m, 4H),
4,99 — 4,93 (m, 1H), 4,90 — 4,83 (m, 1H), 4,18 (s, 1H), 4,06 — 4,01 (m, 1H), 3,34 - 3,31
(m, 1H), 3,07 (d, /= 9,8 Hz, 1H), 2,07 — 1,95 (m, 1H), 1,52 — 1,41 (m, 1H). Hoén hop

>20:1 cua cac dong phan ving ruou.

Vi du 12a: (twong tng véi dinh 1)
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(1R,2S,3S,4R,5S)-5-hydroxy-3-(pyridin-4-yl)-N-(3-(triflometyl)phenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,48,5R)-5-hydroxy-3-(pyridin-
4-y1)-N-(3-(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

0] 0]
F ) GL F
N hodc : N
H E F ‘ H E F
HO = l AOY ez |
N x~_N

Qua trinh tach khong d6i xtmg rac-(1R,2S,3S,4R,5S)-5-hydroxy-3-(pyridin-4-yl)-
N-(3-(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 11) bing
phuong phép sic ky 16ng siéu t61 han st dung cac diéu kién sau day tao ra hop chit duogc
liét k& sau day:

Chi tiét Phuong phép:
Cot: 21 x 250 mm IC @ 30 °C
Pha Pong: 95-50% CO2 / 5-50% MeOH+0,5% isopropylamin trong 5 phut
Phat Hién: UV @ 220nm

Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 2,59 phat LC-MS: Rt = 0,96 phut; MS m/z [M+H]"
379,2. '"H NMR (400 MHz, DMSO-ds) § 9,70 (s, 1H), 8,27 — 8,24 (m, 2H), 7,47 (s, 1H),
7,37 —17,31 (m, 1H), 7,27 — 7,22 (m, 4H), 4,99 — 4,93 (m, 1H), 4,90 — 4,83 (m, 1H), 4,18
(s, 1H), 4,06 — 4,01 (m, 1H), 3,34 — 3,31 (m, 1H), 3,07 (d, /= 9,8 Hz, 1H), 2,07 — 1,95
(m, 1H), 1,52 — 1,41 (m, 1H).

Vi du 13: (18,28,3S,4S,6R)-6-hydroxy-3-(pyridin-4-yl)-N-(3-(triflometyl)phenyl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

O

HO J: j\ F

N

H F

= | F
N
LC-MS: Rt = 0,84 phut; MS m/z [M+H]* 379,2. "H NMR (400 MHz, DMSO-ds) &

9,79 (s, 1H), 8,26 — 8,24 (m, 2H), 7,47 (s, 1H), 7,38 — 7,33 (m, 1H), 7,29 — 7,23 (m, 4H),
4,97 — 4,93 (m, 1H), 4,60 (s, 1H), 4,52 — 4,49 (m, 1H), 4,02 — 3,96 (m, 1H), 3,32 - 3,29
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(m, 1H), 3,07 (d, J = 9,6 Hz, 1H), 2,05 — 1,99 (m, 1H), 1,55 — 1,47 (m, 1H). Hdn hop
>20:1 clia cic dong phan ving ruou.

Vi du 14-16 duéi day duge tdng hop theo quy trinh duge mo ta trong vi du 1 st dung
metyl (1R,4S,5R)-3-bromo-5-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va metyl
(18,48,6S)-3-bromo-6-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop chét trung
gian 1g) va céc axit boronic/este khac nhau trong budc B va céc anilin khac nhau trong

budc C.

Vi du 14: (1R,2S,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(2-metylpyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,16 phut; MS m/z [M+H]* 395,2. Hon hop cua cac ddng phan ving
flo.

Vidu 15: (1R,2S,3S,4R,5R)-5-flo-N-(6-metoxypyridin-3-yl)-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,42 phat; MS m/z [M+H]* 358,2. 'H NMR (400 MHz, DMSO-ds) &
9,48 (s, 1H), 8,18 (dd, J= 5,1, 0,8 Hz, 1H), 7,77 — 7,73 (m, 1H), 7,26 (dd, J= 8,8, 2,7
Hz, 1H), 7,18 (s, 1H), 7,12 — 7,09 (m, 1H), 6,62 (dd, J = 8,8, 0,7 Hz, 1H), 5,29 — 5,08
(m, 1H), 4,90 — 4,84 (m, 1H), 4,69 — 4,63 (m, 1H), 3,94 — 3,89 (m, 1H), 3,74 (s, 3H),
3,40 — 3,35 (m, 1H), 2,29 (s, 3H), 2,27 — 2,13 (m, 1H), 1,72 — 1,58 (m, 1H). Hén hop

>20:1 ctia cac dong phan ving flo.

Vidu 16: (1R,2S,38S,4R,5R)-5-flo-3-(2-metylpyridin-4-yl)-N-(3-(triflometyl)phenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,14 phut; MS m/z [M+H]* 395,2. 'TH NMR (400 MHz, DMSO-de) &
9,80 (s, 1H), 8,11 (dd, J = 5,1, 0,8 Hz, 1H), 7,48 (s, 1H), 7,40 — 7,34 (m, 1H), 7,30 —
7,24 (m, 2H), 7,18 (d, J= 1,6 Hz, 1H), 7,10 — 7,06 (m, 1H), 5,29 — 5,08 (m, 1H), 4,91 -
4,87 (m, 1H), 4,70 — 4,64 (m, 1H), 3,97 — 3,90 (m, 1H), 3,44 — 3,38 (m, 1H), 2,28 - 2,18
(m, 1H), 2,23 (s, 3H), 1,71 — 1,59 (m, 1H). Hdn hop >20:1 cta cac dong phan ving flo.

Vi du 17-23 duéi dy duge téng hop theo quy trinh dwgc md ta trong vi du 1 sir dung
metyl (1R,4S,5S)-3-bromo-5-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va metyl
(18,48,6R)-3-bromo-6-flo-7-oxabixyclo[2.2.1]Thept-2-en-2-carboxylat (Hop chét trung
gian 1j) va céc axit boronic/este khac nhau trong budc B va céc anilin khac nhau trong

buadce C.

Vidu 17: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(2-metylpyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,19 phut; MS m/z [M+H]" 395,2. "TH NMR (500 MHz, DMSO-d6) 6
9,60 (s, 1H), 8,13 (dd, J = 5,2, 0,7 Hz, 1H), 7,40 — 7,35 (m, 2H), 7,11 (s, 1H), 7,02 (dd,
J=5.3,1,6 Hz, 1H), 6,99 (dd, J = 8,8, 2,4 Hz, 1H), 5,24 — 5,08 (m, 1H), 4,97 — 4,92 (m,
1H), 4,63 — 4,55 (m, 1H), 3,34 — 3,27 (m, 1H), 3,05 (d, ] = 9,9 Hz, 1H), 2,27 (s, 3H),
2,21 -2,11 (m, 1H), 1,85 — 1,70 (m, 1H). Hon hgp >20:1 cta cac d6ng phan ving flo.

Vidu 18: (1R,2S,3S,4R,5S)-5-flo-3-(2-metylpyridin-4-yl)-N-(3-(triflometyl)phenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,15 phit; MS m/z [M+H]* 395,2. 'H NMR (400 MHz, Axetonitril-
d3) 8 8,15 (dd, J= 15,2, 0,8 Hz, 1H), 8,06 (s, 1H), 7,43 (s, 1H), 7,32 (dd, J= 7.9, 0,8 Hz,
1H), 7,28 — 7,24 (m, 2H), 7,15 (s, 1H), 7,05 (dd, J = 5,2, 1,7 Hz, 1H), 5,15 — 4,98 (m,
1H), 5,06 — 5,02 (m, 1H), 4,74 — 4,68 (m, 1H), 3,36 — 3,30 (m, 1H), 3,07 — 3,02 (m, 1H),
2,29 (s, 3H), 2,24 — 2,16 (m, 1H), 1,93 — 1,79 (m, 1H). Hdn hop >20:1 ctia cac dong

phan vung flo.

Vidu 19: (1R,2S,3S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-flo-3-(2-metylpyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,06 phtit; MS m/z [M+H]" 396,1. 'H NMR (400 MHz, Axetonitril-
ds) § 8,20 — 8,14 (m, 2H), 7,97 (d, J = 2,4 Hz, 1H), 7,75 (d, J = 2,4 Hz, 1H), 7,12 (s,
1H), 7,04 (dd, J = 5,2, 1,7 Hz, 1H), 5,14 — 4,97 (m, 1H), 5,03 — 5,01 (m, 1H), 4,73 —
4,68 (m, 1H), 3,33 (d, /=9,7 Hz, 1H), 3,07 (d, /= 9,7 Hz, 1H), 2,32 (s, 3H), 2,24 - 2,13
(m, 1H), 1,93 — 1,79 (m, 1H). >20:1 hdn hop clia cac d6ng phan ving flo.

Vi du 20: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(2-metoxypyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,36 phat; MS m/z [M+H]* 411,2. "TH NMR (500 MHz, DMSO-ds) 6
9,61 (s, 1H), 7,85 (dd, J = 5,3, 0,7 Hz, 1H), 7,40 — 7,36 (m, 2H), 7,00 (dd, /= 8,8, 2,5
Hz, 1H), 6,83 (dd, J = 5,3, 1,5 Hz, 1H), 6,68 (s, 1H), 5,23 — 5,08 (m, 1H), 4,97 — 4,90
(m, 1H), 4,61 —4,55 (m, 1H), 3,69 (s, 3H), 3,32 (d, /= 9,9 Hz, 1H), 3,04 (d, /= 9,8 Hz,
1H), 2,21 - 2,11 (m, 1H), 1,83 — 1,70 (m, 1H). Hon hop >20:1 cta cac ddng phén ving
flo.
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Vi du 21: (1R,2S,3S,4R,5S)-3-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-5-flo-7-

|
s O
N Cl

H
X

oxabixyclo[2.2.1]heptan-2-carboxamit

N

P

N~ NH,

F |

LC-MS: Rt = 1,14 phut; MS m/z [M+H]* 397,1. "H NMR (400 MHz, DMSO-d6) 3
9.80 (s, 1ED), 8,05 (s, 2H), 7,50 (d, T = 2,4 Hz, 1H), 7,42 (d, J = 8,8 Hz, 1H), 7,08 (dd, J
— 8.8, 2,5 Hz, 1H), 6,32 (s, 2H), 5,23 — 5,05 (m, 1H), 4,91 — 4,87 (m, 1H), 4,58 — 4,52
(m, 1H), 3,19 (4, T = 9,6 Hz, 1H), 2,94 (d, J = 9,7 Hz, 1H), 2,20 — 2,09 (m, 1H), 1,81 —
1,63 (m, 1H). H3n hop >20:1 ctia cac ddng phéan ving flo.

Vi du 22: (1R,2S,3S,4R,58)-N-(3,4-diclophenyl)-5-flo-3-(6-metylpyridin-3-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,23 phut; MS m/z [M+H]" 395,1. "H NMR (500 MHz, DMSO-dk) 6
9.63 (s, 1H), 8,29 (dd, J = 2.3, 0,8 Hz, 1H), 7,50 (dd, J= 8,0, 2,4 Hz, 1H), 7,38 (d, /=
$.7 Hz, 1H). 7.24 (d, J= 2,4 Hz, 1H), 6,99 (d, /= 8,0 Hz, 1H), 6,94 (dd, J= 8.8, 2.4 Hz,
1H). 5,26 — 5,10 (m, 1H), 4,96 — 4,89 (m, 1H), 4,58 — 4,53 (m, 1H), 3,36 (d, /= 9,7 Hz,
1H). 3,01 (d, J= 9,8 Hz, 1H), 2,25 (s, 3H), 2,21 — 2,11 (m, 1H), 1,83 — 1,69 (m, 1H).
Hdn hop >20:1 clia cac ddng phan ving flo.

Vi du 23: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(2-flopyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,40 phut; MS m/z [M+H]" 399,1. '"H NMR (400 MHz, DMSO-de) 3
9,80 (s, 1H), 7,97 (d, J= 5,2 Hz, 1H), 7,44 (d, J= 2,4 Hz, 1H), 7,40 (d, /= 8,8 Hz, 1H),
7,21 = 17,17 (m, 1H), 7,02 (dd, J = 8.8, 2,4 Hz, 1H), 6,96 (s, 1H), 5,25 — 5,07 (m, 1H),
4,97 — 4,94 (m, 1H), 4,69 — 4,64 (m, 1H), 3,47 (d, J= 9,8 Hz, 1H), 3,11 (d, J= 9,8 Hz,
1H), 2,24 — 2,13 (m, 1H), 1,86 — 1,70 (m, 1H). Hon hop >20:1 clia cic d6ng phan ving
flo.

Vi du 24: rac-(18,28,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-(2-metylpyridin-4-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Hop chdt tiéu dé& dwoc diéu ché tr metyl (1S,2S,4R,5R)-7-bromo-8-
oxatrixyclo[3.2.1.0%4]oct-6-en-6-carboxylat (Hop cht trung gian 1d) str dung cac Budc
A-C nhu trong So d6 3.

Bude A: Dung dich c6 khudy chtra 3,4-dicloanilin (568mg, 3,51 mmol) trong toluen
khan (10 mL) tai 0 °C trong nito dugc bd sung trimetyl nhom trong toluen (2 M, 3,90
mL, 7,79 mmol). Sau 10 phit, bé da dugc loai bé va hdn hop duge khudy tai nhiét do
phong trong 30 phut. Phan tmg duoc lam mat lai dén 0 °C va 1d (955 mg, 3,90 mmol,
dugc hoa tan trong 2 mL toluen) dugc bd sung va phan ing dugc khudy tai nhiét do
phong trong 6 gio. Phan img duoc 1am mat dén 0 °C va duoc 1am dimg bang dung dich
cta NH4Cl nuée bio hoa va metanol. Huyén phu duogc loc va chit ran dugce ria bing
EtOAc. L6p hitu co duge tach va duogc rira béng nude mudi va duge 1am kho qua natri
sulfat khan va duoc c6. Hop chét thd duoc tinh ché bing sic ky cft silic dioxit st dung
DCM va EtOAc dé thu dugc (1S,2S,4R,5R)-7-bromo-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*oct-6-en-6-carboxamit. LC-MS: Rt = 1,63 phut; MS m/z [M+H]*
373,9. '"H NMR (400 MHz, DMSO-ds) 8 10,10 (s, 1H), 8,04 (d, /= 2,3 Hz, 1H), 7,65
(dd, J=8.,9, 2,3 Hz, 1H), 7,60 (d, J= 8,8 Hz, 1H), 5,15 (s, 1H), 4,87 (s, 1H), 1,70 — 1,66
(m, 1H), 1,60 — 1,55 (m, 1H), 1,42 — 1,39 (m, 1H), 1,02 - 0,98 (m, 1H).

Buéc B: Dung dich c6 khudy chira (18,2S,4R,5R)-7-bromo-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit (525 mg, 1,40 mmol) trong THF (10 mL)
va nude (2,5 mL) tai 0 °C dugc bd sung axit axetic (0,321 mL) va Zn theo phan (366
mg, 5,60 mmol). Huyén phu dic phan ung dugc khudy dén nhiét d6 phong trong 15
phut. Phan tmg dugc loc va duoc trung hoa béang natri bicacbonat bdo hoa dén pH ~7.

Hop chit nay duoc chiét bing etyl axetat. Lép hitu co dugce rira bang nudc va nude mubi
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va duge 1am kho qua natri sulfat khan va dugc c6. Hop chit thd dugc tiﬁh ché bang séic
ky c6t silic dioxit (hexan:EtOAc) dé thu duoc (18,28,4R,5R)-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit. LC-MS: Rt = 1,54 phut; MS m/z [M+H]"
296,0. 'TH NMR (400 MHz, DMSO-ds) & 10,11 (s, 1H), 8,05 (d, J = 2,3 Hz, 1H), 7,64
(dd, J=8.,9, 2,4 Hz, 1H), 7,59 (d, /= 8,8 Hz, 1H), 7,37 (d, /= 1,7 Hz, 1H), 4,98 (s, 1H),
4,89 (d,J=1,7 Hz, 1H), 1,42 — 1,36 (m, 3H), 0,96 — 0,90 (m, 1H).

Budce C: Hén hop cua (18,28,4R,5R)-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit (150mg, 0,507 mmol), 2-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin ~ (133 mg, 0,608 mmol), 2,2-
bis(diphenylphosphino)-1,1-binaptalen (32 mg, 0,051 mmol), clo(1,5-
xyclooctadien)rodi(T) dime (12 mg, 0,025mmol) va kali cacbonat (35 mg, 0,253 mmol)
trong 1,4-dioxan (2 mL) va nudc (0,5 mL) dugc gia nhiét trong 10 vi séng tai 100 °C
trong 1 gid. Phan tmg thd dugc 14y trong celite va dung moi duge cd dén kho kiét. Hop
chét thd duoc tinh ché bing sic ky cot silic dioxit sit dung DCM va EtOAc dé thu dugce
(18,2S,4R,5R,68,7S)-N-(3,4-diclophenyl)-7-(2-metylpyridin-4-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit (Vi du 23) va (18S,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(2-metylpyridin-4-yl)-8-oxatrixyclo[3.2.1.0%*Joctan-6-carboxamit
(trans). LC-MS: Rt = 1,29 phut; MS m/z [M+H]* 389,0. '"H NMR (400 MHz, DMSO-
ds) 6 9,70 (s, 1H), 8,14 (d, J= 5,2 Hz, 1H), 7,40 — 7,37 (m, 2H), 7,16 — 7,13 (m, 1H),
7,06 (dd, J= 5,3, 1,6 Hz, 1H), 6,99 (dd, J= 8,8, 2,4 Hz, 1H), 4,65 (s, 1H), 4,30 (s, 1H),
3,48 (d,J=9,7 Hz, 1H), 3,28 (d, /=9,7 Hz, 1H), 2,28 (s, 3H), 1,35 - 1,23 (m, 2H), 0,44
- 0,39 (m, 1H), 0,22 — 0,15 (m, 1H).

Vi du 24a va 24b (tuong tng voi dinh 1 va dinh 2)
(18,2S,4R,5R,68S,7S)-N-(3,4-diclophenyl)-7-(2-metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.02,4]octan-6-carboxamit hodc (1R,2R,4S,5S,6R,7R)-N-(3,4-
diclophenyl)-7-(2-metylpyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-6-carboxamit

cl |
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Qua trinh tach khong d6i xtmg rac-(1S,2S,4R,5R,6S,7S)-N~(3,4-diclophenyl)-7-(2-
metylpyridin-4-yl)-8-oxatrixyclo[3.2.1.0%4]octan-6-carboxamit (Vi du 23) bang phuong
phap séc ky 1éng siéu t&i han st dung cac diéu kién sau déy tao ra cac hop chét duge

liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IC @ 30 °C

Pha Dong: 85% CO2 / 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 2,80 phut Phuong phap B LC-MS: Rt = 1,06 phut; MS
m/z [M+H]" 388,9. 'H NMR (400 MHz, DMSO-ds) 5 9,68 (s, 1H), 8,11 (d, /= 5,1 Hz,
1H), 7,39 (s, 1H), 7,38 (d, J = 6,6 Hz, 1H), 7,11 (s, 1H), 7,03 - 6,97 (m, 2H), 4,65 (s,
1H), 4,29 (s, 1H), 3,46 (d, /= 9,7 Hz, 1H), 3,26 (d, /= 9,7 Hz, 1H), 2,26 (s, 3H), 1,35
— 1,25 (m, 2H), 0,43 — 0,39 (m, 1H), 0,22 — 0,16 (m, 1H).

DPinh 2: SFC Thoi gian hwu = 3,26 phat Phuong phap B LC-MS: Rt = 1,06 phut; MS
m/z [M+H]" 388,9. '"H NMR (400 MHz, DMSO-ds) 6 9,68 (s, 1H), 8,11 (d, /= 5,1 Hz,
1H), 7,39 (s, 1H), 7,38 (d, J = 6,6 Hz, 1H), 7,11 (s, 1H), 7,03 — 6,97 (m, 2H), 4,65 (s,
1H), 4,29 (s, 1H), 3,46 (d, J=9,7 Hz, 1H), 3,26 (d, J = 9,7 Hz, 1H), 2,26 (s, 3H), 1,35
—1,25 (m, 2H), 0,43 — 0,39 (m, 1H), 0,22 — 0,16 (m, 1H).

Vi du 25-46 dudi day duoc téng hop theo quy trinh duge md ta trong vi du 23 sir
dung metyl (1S,2S,4R,5R)-7-bromo-8-oxatrixyclo[3.2.1.0%*]oct-6-en-6-carboxylat
(Hop chit trung gian 1d) va céc anilin khac nhau trong budc A va cac este/axit boronic
khac nhau trong budc C.

Vi du 25: (18,28,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-(2-metoxypyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit
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Phuong phap B LC-MS: Rt = 1,40 phit; MS m/z [M+H]* 405,0. "H NMR (400 MHz,
DMSO-ds) § 9,72 (s, 1H), 7,83 (dd, J = 5,3, 0,6 Hz, 1H), 7,39 (d, J = 5,1 Hz, 1H), 7,38
(d, J= 1,2 Hz, 1H), 7,01 (dd, J= 8.8, 2,4 Hz, 1H), 6,83 (dd, J = 5.4, 1,4 Hz, 1H), 6,69
— 6,66 (m, 1H), 4,65 (s, 1H), 4,28 (s, 1H), 3,68 (s, 3H), 3,47 (d, J = 9,7 Hz, 1H), 3,26
(d,J=9,7 Hz, 1H), 1,35 — 1,29 (m, 1H), 1,29 — 1,24 (m, 1H), 0,44 — 0,38 (m, 1H), 0,21
—0,14 (m, 1H).

Vi du 26: (1S,2S,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-(2-flopyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,63 phat; MS m/z [M+H]* 393,0. 'H NMR (400 MHz, DMSO-ds) §
9,83 (s, 1H), 7,95 (d, J= 5,2 Hz, 1H), 7,45 (d, /= 2,4 Hz, 1H), 7,40 (d, /= 8,8 Hz, 1H),
7,19 (d,J= 5,0 Hz, 1H), 7,02 (dd, J=8.9, 2,5 Hz, 1H), 6,95 (s, 1H), 4,67 (d, /=2.7 Hz,
1H), 4,35 (d, J=2,7 Hz, 1H), 3,61 (d, J=9,6 Hz, 1H), 3,31 (d, J= 9.6 Hz, 1H), 1,36 —
1,25 (m, 2H), 0,44 — 0,39 (m, 1H), 0,23 — 0,18 (m, 1H).

Vi du 27: (18,2S,4R,5R,6S,7S)-7-(2-metylpyridin-4-yl)-N-(3-(triflometyl)pheny1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

LC-MS: Rt = 1,29 phat; MS m/z [M+H]* 389,1. 'H NMR (400 MHz, DMSO-de) &
9,73 (s, 1H), 8,08 (d, J= 5,1 Hz, 1H), 7,46 (s, 1H), 7,36 (t, J= 7.9 Hz, 1H), 7,26 (t, J =
9.2 Hz, 2H), 7,12 (s, 1H), 7,03 (dd, J= 5,1, 1,2 Hz, 1H), 4,66 (s, 1H), 4,29 (s, 1H), 3,47
(d, J=9,7 Hz, 1H), 3,29 (d, J= 9,7 Hz, 1H), 2,23 (5, 3H), 1,35 - 1,26 (m, 2H), 0,44 -
0,41 (m, 1H), 0,21 - 0,16 (m, 1H).

-66-



37430

Vi du 28 va 29 (twong ung véi dinh 1 va dinh 2)

(1S,2S,4R,5R,68S,7S)-N-(3,4-diclophenyl)-7-(pyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit hodc (1R,2R,48S,5S,6R,7R)-N-(3,4-
diclophenyl)-7-(pyrimidin-5-y1)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

2 L, 2 L
N cl \OIIEI“J\N c
H X, H

| \N "’/fN

N/) hoac N/)

Qua trinh tach khong dbi xtmg rac-(1S,2S,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-

(pyrimidin-5-yl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit bang phuong phap sic ky

long siéu téi han sir dung cac diéu kién sau day tao ra cac hop chét dugc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IB @ 30 °C

Pha DPong: 75% CO2 / 25% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 1,28 phiit Phuong phap C LC-MS: Rt = 1,03 phiit; MS
m/z [M+H]* 375,8. "H NMR (400 MHz, DMSO-ds) § 9,93 (s, 1H), 8,82 (s, 1H), 8,61 (s,
2H), 7,40 (d, J = 8,0 Hz, 2H), 7,01 - 6,98 (m, 1H), 4,66 (s, 1H), 4,41 (s, 1H), 3,57 (d,J
=9,5 Hz, 1H), 3,29 (d, J=9,7 Hz, 1H), 1,38 — 1,27 (m, 2H), 0,45 — 0,40 (m, 1H), 0,24
—0,18 (m, 1H).

Dinh 2: SFC Thoi gian luu = 2,76 phit Phuong phép C LC-MS: Rt = 1,03 phut; MS
m/z [M+H]* 375,9. "H NMR (400 MHz, DMSO-ds) 8 9,93 (s, 1H), 8,82 (s, 1H), 8,61 (s,
2H), 7,40 (d, J = 8,0 Hz, 2H), 7,01 - 6,98 (m, 1H), 4,66 (s, 1H), 4,41 (s, 1H), 3,57 (d, J
=9,5 Hz, 1H), 3,29 (d, /= 9,7 Hz, 1H), 1,38 — 1,27 (m, 2H), 0,45 — 0,40 (m, 1H), 0,24
~ 0,18 (m, 1H).

Vi du 30 va 31 (twong Gng v6i dinh 1 va dinh 2)
(1S,2S,4R,5R,68S,7S)-N-(3,4-diclophenyl)-7-(2,3-diflopyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%#]octan-6-carboxamit hodc (1R,2R,4S,5S,6R,7R)-N-(3,4-

diclophenyl)-7-(2,3-diflopyridin-4-yl)-8-oxatrixyclo[3.2.1.0**]octan-6-carboxamit
-67-



37430

F hodc F

Qué trinh tach khong ddi ximg rac-(18,2S,4R,5R,68,7S)-N-(3,4-diclophenyl)-7-
(2,3-diflopyridin-4-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit bang phuong phip
séc ky 1ong siéu t6i han st dung céc didu kién sau day tao ra cac hop chit duoc liét ké

sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IA @ 30 °C

Pha Dong: 85% CO2 / 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian Ivu = 2,63 phit Phuong phap D LC-MS: Rt= 1,23 phut; MS
m/z [M+H]* 410,8. 'H NMR (400 MHz, DMSO-ds) 3 10,02 (s, 1H), 7,84 (dd, J= 5,2,
0,9 Hz, 1H), 7,44 (d, J=1,7 Hz, 1H), 7,43 (d, J = 4,6 Hz, 1H), 7,31 (t, /= 4,9 Hz, 1H),
7,04 (dd, J = 8,8, 2,4 Hz, 1H), 4,67 (s, 1H), 4,44 (s, 1H), 3,89 (d, /= 9,6 Hz, 1H), 3,36
(d, J=9,6 Hz, 1H), 1,42 — 1,37 (m, 1H), 1,34 — 1,28 (m, 1H), 0,46 — 0,40 (m, 1H), 0,24
—0,19 (m, 1H).

Pinh 2: SFC Thi gian luu = 3,19 phit Phuong phép D LC-MS: Rt = 1,23 phut; MS
m/z [M+H]* 410,8. "H NMR (400 MHz, DMSO-dé) 10,02 (s, 1H), 7,84 (dd, J = 5.2,
0,9 Hz, 1H), 7,44 (d, J= 1,7 Hz, 1H), 7,43 (d, J = 4,6 Hz, 1H), 7,31 (t, /= 4,9 Hz, 1H),
7,04 (dd, J= 8,8, 2,4 Hz, 1H), 4,67 (s, 1H), 4,44 (s, 1H), 3,89 (d, J = 9,6 Hz, 1H), 3,36
(d, J=9.,6 Hz, 1H), 1,42 — 1,37 (m, 1H), 1,34 — 1,28 (m, 1H), 0,46 — 0,40 (m, 1H), 0,24
~ 0,19 (m, 1H).

Vi du 32: (18,2S,4R,5R,6S,7S)-N-(5,6-diclopyridin-3-y1)-7-(2,3-diflopyridin-4-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit
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Phuong phap C LC-MS: Rt= 1,29 phit; MS m/z [M+H]* 411,8. "HNMR (400 MHz,
DMSO-ds) & 10,34 (s, 1H), 8,07 (d, J= 2,4 Hz, 1H), 7,84 (d, /= 2,4 Hz, 2H), 7,31 (t, J
=49 Hz, 1H), 4,70 (s, 1H), 4,44 (s, 1H), 3,90 (d, J = 9,6 Hz, 1H), 3,39 (d, /= 9,6 Hz,
1H), 1,43 — 1,37 (m, 1H), 1,33 — 1,28 (m, 1H), 0,46 — 0,40 (m, 1H), 0,25 - 0,19 (m, 1H).

Vi du 33: (1S,2S,4R,5R,6S,7S)-N-(6-metoxypyridin-3-yl1)-7-(pyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

_N

LC-MS: Rt = 0,92 phut; MS m/z [M+H]* 338,0. 'H NMR (400 MHz, DMSO-ds) 6
9,63 (s, 1H), 8,62 (d, J= 5,9 Hz, 2H), 7,76 (dd, J=2,7, 0,7 Hz, 1H), 7,73 (d, /= 5,9 Hz,
2H), 7,31 (dd, J= 8,9, 2,7 Hz, 1H), 6,62 (dd, J = 8,8, 0,7 Hz, 1H), 4,71 (s, 1H), 4,40 (s,
1H), 3,75 (dt, J= 9,6, 0,6 Hz, 1H), 3,73 (s, 3H), 3,39 (d, /= 9,6 Hz, 1H), 1,40 — 1,29
(m, 2H), 0,47 — 0,41 (m, 1H), 0,25 — 0,18 (m, 1H).

Vi du 34: (1S,2S,4R,5R,6S,7S)-7-(2,3-diflopyridin-4-y1)-N-(6-metoxypyridin-3-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

SN
_N

HN

(®)

/
-

-

Phuong phap C LC-MS: Rt = 0,89 phut; MS m/z [M+H]" 373,9. 'HNMR (400 MHz,
DMSO0-d6) § 9,70 (s, 1H), 7,85 (d, J = 5,2 Hz, 1H), 7,79 (d,J =2,7 Hz, 1H), 7,33 (t, ] =
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4,9 Hz, 1H), 7,28 (dd, J = 8,9, 2,7 Hz, 1H), 6,65 (dd, J = 8,9, 0,7 Hz, 1H), 4,67 (s, 1H),
4,42 (s, 1H), 3,88 (d, J = 9,6 Hz, 1H), 3,74 (s, 3H), 3,35 (d, ] = 9,6 Hz, 1H), 1,42 — 1,37
(m, 1H), 1,34 — 1,29 (m, 1H), 0,46 — 0,40 (m, 1H), 0,23 — 0,16 (m, 1H).

Vi du 35: (1S,2S,4R,5R,68,7S)-N-(6-metoxypyridin-3-yl)-7-(6-(triflometyl)pyridin-2-

yl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

(0] \O\
Nl/N
H

=z

N\1

FIF

LC-MS: Rt = 1,47 phut; MS m/z [M+H]* 406,0. 'H NMR (400 MHz, DMSO-d¢) §
9,63 (s, 1H), 7,90 (t, J= 7,9 Hz, 1H), 7,76 (d, J = 2,7 Hz, 1H), 7,63 (d, /= 8,0 Hz, 1H),
7,60 - 7,57 (m, 1H), 7,27 (dd, J = 8.9, 2,7 Hz, 1H), 6,59 (d, J = 8,9 Hz, 1H), 4,66 (s,
1H), 4,48 (s, 1H), 3,78 (d, J=9,7 Hz, 1H), 3,72 (s, 3H), 3,36 (d, J=9,7 Hz, 1H), 1,42
—1,36 (m, 1H), 1,31 — 1,26 (m, 1H), 0,46 — 0,41 (m, 1H), 0,23 - 0,18 (m, 1H).

Vi du 36: (1S,2S,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-(2-flopyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit
H Cl

N

PN

N~ F
Phuong phap B LC-MS: Rt = 1,50 phtt; MS m/z [M+H]* 394,0. '"HNMR (400 MHz,
DMSO-de) § 10,03 (s, 1H), 8,57 (d, J = 1,5 Hz, 2H), 7,43 (d, J = 6,1 Hz, 1H), 7,42 (s,
1H), 7,04 (dd, J = 8.8, 2,4 Hz, 1H), 4,66 (s, 1H), 4,42 (s, 1H), 3,66 (d, J = 9,5 Hz, 1H),
3,29 (d, J=9,5 Hz, 1H), 1,37 — 1,26 (m, 2H), 0,46 - 0,40 (m, 1H), 0,25 - 0,17 (m, 1H).
Vi du 37: (18,2S,4R,5R,68S,7S)-7-(pyrimidin-5-y1)-N-(3-(triflometyl)phenyl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit
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LC-MS: Rt = 1,41 phut; MS m/z [M+H]* 376,1. "TH NMR (400 MHz, DMSO-ds) §
9,96 (s, 1H), 8,79 (s, 1H), 8,63 (s, 2H), 7,44 (s, 1H), 7,38 (t, J = 8,0 Hz, 1H), 7,29 - 7,24
(m, 2H), 4,68 (s, 1H), 4,41 (s, 1H), 3,59 (d, J = 9,6 Hz, 1H), 3,30 (s, 1H), 1,40 — 1,35
(m, TH), 1,34 — 1,28 (m, 1H), 0,46 - 0,41 (m, 1H), 0,23 — 0,18 (m, 1H).

Vi du 38: (1S,2S,4R,5R,68S,7S)-7-(pyridin-4-y1)-N-(3-(triflometyl)phenyl)-8-

oxatrixyclo[3.2.1.0%#]octan-6-carboxamit

LC-MS: Rt = 1,28 phut; MS m/z [M+H]* 375,1. 'TH NMR (400 MHz, DMSO-ds) §
9,79 (s, 1H), 8,28 (d, J = 6,0 Hz, 2H), 7,48 (s, 1H), 7,36 (t, J= 7.9 Hz, 1H), 7,29 (dd, J
= 4.6, 1,4 Hz, 2H), 7,24 (d, J= 8,1 Hz, 2H), 4,68 (s, 1H), 4,31 (s, 1H), 3,54 (d, /= 9,7
Hz, 1H), 3,31 (d, 7 =9,7 Hz, 1H), 1,37 — 1,32 (m, 1H), 1,31 — 1,26 (m, 1H), 0,46 — 0,40
(m, 1H), 0,22 — 0,16 (m, 1H).

Vi du 39: (1S,2S,4R,5R,68S,7S)-7-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-carboxamit
2, L
N Cl
H
~N

PN

N~ NH,

LC-MS: Rt = 1,24 phat; MS m/z [M+H]* 391,0. 'H NMR (400 MHz, DMSO-de) &
9.85 (s, 1H), 8,05 (s, 2H), 7,51 (d, J = 2,4 Hz, 1H), 7,42 (d, J = 8,8 Hz, 1H), 7,08 (dd, J
= 8.8, 2.4 Hz, 1H), 6,27 (s, 2H), 4,59 (s, 1H), 4,23 (s, 1H), 3,33 (d, /= 9,3 Hz, 1H), 3,15
(d,J=9,5 Hz, 1H), 1,32 — 1,26 (m, 1H), 1,26 — 1,20 (m, 1H), 0,42 - 0,37 (m, 1H), 0,20
~0,15 (m, 1H).
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Vi du 40: (1S,2S,4R,5R,68,7S)-N-(3,4-diclophenyl)-7-(2-morpholinopyrimidin-5-yl)-
8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit
2 CL
N Cl
H
>N

| N//I\N/\
o)

LC-MS: Rt = 1,55 phut; MS m/z [M+H]* 461,1. "H NMR (400 MHz, DMSO-ds) 5
9.84 (s, 1H), 8,18 (s, 2H), 7,43 - 7,39 (m, 2H), 7,04 (dd, T = 8,8, 2,4 Hz, 1H), 4,60 (s,
1H), 4,28 (s, 1H), 3,48 (s, 8H), 3,39 (d, = 9,4 Hz, 1H), 3,18 (d, J = 9,5 Hz, 1H), 1,34 -
1,28 (m, 1H), 1,28 — 1,23 (m, 1H), 0,44 — 0,38 (m, 1H), 0,21 - 0,14 (m, 1H).

Vidu 41: (1S,2S,4R,5R,6S,7S)-7-(2-flopyridin-4-yl)-N-(3-(triflometyl)phenyl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

LC-MS: Rt = 1,58 phat; MS m/z [M+H]* 393,1. 'H NMR (400 MHz, DMSO-de) &
9,84 (s, 1H), 7,92 (d, J= 5,2 Hz, 1H), 7,50 (d, J = 2,0 Hz, 1H), 7,38 (t, J= 7,9 Hz, 1H),
7.31—7,24 (m, 2H), 7,24 — 7,18 (m, 1H), 6,96 (d, J = 1,4 Hz, 1H), 4,69 (s, 1H), 4,35 (s,
1H), 3,62 (d, J=9,6 Hz, 1H), 3,33 (d, /= 9,6 Hz, 1H), 1,39 — 1,27 (m, 2H), 0,46 — 0,40
(m, 1H), 0,23 — 0,17 (m, 1H).

Vi du 42: (18,2S,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-(2-metylpyrimidin-5-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

L

N Cl

H
B

N/)\

Phuong phap B LC-MS: Rt = 1,35 phut; MS m/z [M+H]* 390,0. "H NMR (400 MHz,

DMSO-ds) & 9,92 (s, 1H), 8,48 (s, 2H), 7,41 (d, J = 8,8 Hz, 1H), 7,30 (d, J = 2,4 Hz,
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1H), 6,98 (dd, J = 8,8, 2,4 Hz, 1H), 4,64 (s, 1H), 4,36 (s, 1H), 3,53 (d, J = 9,5 Hz, 1H),
3.25 (d, J= 9,6 Hz, 1H), 2,38 (s, 3H), 1,37 — 1,31 (m, 1H), 1,30 — 1,25 (m, 1H), 0,46 -
0,40 (m, 1H), 0,23 —0,17 (m, 1H).
Vi du 43: rac-(18,2S,4R,5R,6S,7S)-N-(5,6-diclopyridin-3-yl)-7-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,17 phat; MS m/z [M+H]* 376,0. 'H NMR (400 MHz, DMSO-d¢) §
10,17 (s, 1H), 8,50 — 8,42 (m, 2H), 8,03 (d, J = 2,4 Hz, 1H), 7,85 (d, J = 2,4 Hz, 1H),
7,54 — 7,49 (m, 2H), 4,70 (s, 1H), 4,39 (s, 1H), 3,68 (d, /= 9,6 Hz, 1H), 3,40 (d, /=9,7
Hz, 1H), 1,41 — 1,29 (m, 2H), 0,46 — 0,42 (m, 1H), 0,26 — 0,18 (m, 1H).

Vi du 43a va 43b (twong g véi dinh 1 va dinh 2)
(1S,2S,4R,5R,68S,7S)-N-(5,6-diclopyridin-3-yl)-7-(pyridin-4-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit hodc (1R,2R,4S,5S,6R,7R)-N-(5,6-
diclopyridin-3-y1)-7-(pyridin-4-y1)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

o lN\ cl o lN\ cl

! LI
N ¢l J\N Z >l
H n H

& S

Qua trinh tach khong ddi ximg rac-(1S,2S,4R,5R,68,7S)-N-(5,6-diclopyridin-3-yl)-
7-(pyridin-4-yl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit (Vi du 43) bang phwong
phép séc ky 16ng siéu t6i han s dung céc diéu kién sau day tao ra cac hop chit duoc
liét ké sau day:

Chi tiét Phuong phép:
Cot: 30 x 250 mm IC @ 30 °C
Pha Pdng: 65% CO2 / 35% MeOH+0,5% isopropylamin
Phat Hién: UV (@ 220nm

Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 1,64 phut LC-MS: Rt = 1,17 phuat; MS m/z [M+H]"
376,0. "H NMR (400 MHz, DMSO-ds) 6 10,17 (s, 1H), 8,50 — 8,42 (m, 2H), 8,03 (d, J
=2,4 Hz, 1H), 7,85 (d, J = 2,4 Hz, 1H), 7,54 — 7,49 (m, 2H), 4,70 (s, 1H), 4,39 (s, 1H),
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3,68 (d, J= 9.6 Hz, 1H), 3,40 (d, J=9,7 Hz, 1H), 1,41 — 1,29 (m, 2H), 0,46 — 0,42 (m,
1H), 0,26 — 0,18 (m, 1H).

Dinh 2: SFC Thoi gian lwu = 2,80 pht LC-MS: Rt = 1,17 phit; MS m/z [M+H]*
376,0. 'H NMR (400 MHz, DMSO-d¢) & 10,17 (s, 1H), 8,50 — 8,42 (m, 2H), 8,03 (d, J
=2.4 Hz, 1H), 7,85 (d, J = 2,4 Hz, 1H), 7,54 — 7,49 (m, 2H), 4,70 (s, 1H), 4,39 (s, 1H),
3,68 (d, J = 9,6 Hz, 1H), 3,40 (d, J= 9,7 Hz, 1H), 1,41 — 1,29 (m, 2H), 0,46 — 0,42 (m,
1H), 0,26 — 0,18 (m, 1H).

Vi du 44: (1S,2S,4R,5R,6S,7S)-N-(3,4-diclophenyl)-7-(pyridin-4-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

_N

LC-MS: Rt = 1,27 phit; MS m/z [M+H]* 375,0. 'H NMR (500 MHz, DMSO-ds) &
9,73 (s, 1H), 8,29 — 8,25 (m, 2H), 7,41 — 7,32 (m, 2H), 7,26 — 7,21 (m, 2H), 7,01 — 6,96
(m, 1H), 4,69 — 4,62 (m, 1H), 4,33 — 4,27 (m, 1H), 3,53 — 3,48 (m, 1H), 3,30 — 3,25 (m,
1H), 1,37 — 1,31 (m, 1H), 1,31 — 1,25 (m, 1H), 0,45 — 0,38 (m, 1H), 0,24 — 0,17 (m, 1H).

Vi du 45 va 46 (twong Gng vai dinh 1 va dinh 2)
(18,2S,4R,5R,68,7S)-N-(5,6-diclopyridin-3-yl)-7-(2-metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit hodc (1R,2R,48,5S,6R,7R)-N-(5,6-
diclopyridin-3-y1)-7-(2-metylpyridin-4-y1)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

=N hodc

Qua trinh tach khong ddi xtmg rac-(18,2S,4R,5R,6S,7S)-N-(5,6-diclopyridin-3-yl)-
7-(2-metylpyridin-4-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit bang phuong phap
séc ky 16ng siéu t6i han sir dung cac didu kién sau day tao ra cdc hop chat dugc liét ké
sau day:

Chi tiét Phuong phép:
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C6t: 21 x 250 mm IC @ 30 °C

Pha Ddng: 70% CO2 / 30% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thdi gian Iwu = 1,50 phut LC-MS: Rt = 1,19 phit; MS m/z [M+H]*
390,0. "H NMR (400 MHz, DMSO-de) 8 9,97 (s, 1H), 8,11 (d, /= 5,2 Hz, 1H), 8,01 (d,
J=2.4Hz, 1H), 7,79 (d, J = 2,4 Hz, 1H), 7,10 (s, 1H), 7,01 (dd, J = 5,1, 1,3 Hz, 1H),
4,66 (s, 1H), 4,32 (s, 1H), 3,48 (d, J=9,7 Hz, 1H), 3,31 (d, J = 10,1 Hz, 1H), 2,25 (s,
3H), 1,36 - 1,26 (m, 2H), 0,45 — 0,39 (m, 1H), 0,22 — 0,16 (m, 1H).

Dinh 2: SFC Thoi gian luu = 2,54 phat LC-MS: Rt = 1,19 phat; MS m/z [M+H]*
390,0. 'H NMR (400 MHz, DMSO-de) § 9,97 (s, 1H), 8,11 (d, /= 5,2 Hz, 1H), 8,01 (d,
J=24Hz, 1H), 7,79 (d, J = 2,4 Hz, 1H), 7,10 (s, 1H), 7,01 (dd, J = 5,1, 1,3 Hz, 1H),
4,66 (s, 1H), 4,32 (s, 1H), 3,48 (d, J=9,7 Hz, 1H), 3,31 (d, J = 10,1 Hz, 1H), 2,25 (s,
3H), 1,36 - 1,26 (m, 2H), 0,45 — 0,39 (m, 1H), 0,22 — 0,16 (m, 1H).

Vi du 47: rac-(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(pyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chit titu d& dugc didu ché tr metyl (1R,4S,5S)-3-bromo-5-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat va metyl (1S,4S,6R)-3-bromo-6-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop chét trung gian le) st dung cdc Bude A-
C nhu trong So d6 3.

Budc A: Dung dich ¢ khudy chira 3,4-dicloanilin (44,0 g, 271 mmol) trong toluen
khan (100 mL) tai 0 °C trong nito dugc bd sung trimetyl nhém trong toluen (2 M, 313
mL, 626 mmol). Sau 10 phit, bé d4 duoc loai bo va hdn hop duge khudy tai nhiét do
phong trong 30 phut. Phan tng duoc lam mat tr¢ lai dén 0 °C va hon hop ctia metyl
(1R.,48S,5S)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]Thept-2-en-2-carboxylat va metyl
(18,4S,6R)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop chét
trung gian le, 26,0 g, 104mmol) trong 600 mL toluen dugc bd sung va phan tmg dugc
khudy tai nhiét do phong trong 6 gid. Phan tmg duoc lam mét dén 0 °C va duoc 1am
dimng tir tir bang amoni clorua nudc bdo hoa (500 ml). Huyén phu duge loc va chat rén
duoc rira bang EtOAc (500 mL 3x) va metanol (100 mL 2x). Lép hitu co két hop duoc
rira bang NH4Cl nuée bao hoa (300 mL), nude (300 mL), nude mudi (300 mL) va duoc
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lam khé qua natri sulfat khan. Hop chét thé dugc tinh ché bang sdc ky cot silic dioxit sir
dung PE va EtOAc dé thu dugc hdn hop ctia (1R,48,5S)-3-bromo-N-(3,4-diclophenyl)-
5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit va (18,4S,6R)-3-bromo-N-(3,4-
diclophenyl)-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit dudi dang hdn
hop 2:1 clia cic ddng phan ving rugu c6 loi cho san phim 5-hydroxy duéi dang chat
rin mau vang nhat. 'H NMR (400 MHz, CDCls) & ppm 7,99 — 7,95 (m, 1H), 7,79 7,78
(m, 1H), 7,43 — 7,38 (m, 2H), 5,38 — 5,36 (m, 0,7H), 5,18 — 5,17 (m, 0,3H), 5,02 — 5,01
(m, 0,3H), 4,88 — 4,86 (m, 0,7H), 4,29 — 4,24 (m, 1H), 2,22 - 2,19 (m, 0,7H), 2,15 —
2,08 (m, 0,3H), 1,74 — 1,69 (m, 1H), 0,89 — 0,85 (m, 1H).

Buée B: Dung dich c¢6 khudy chira hdn hop clia (1R,4S,5S)-3-bromo-N-(3,4-
diclophenyl)-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit va (1S,4S,6R)-3-
bromo-N-(3,4-diclophenyl)-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit
(14,5 g, 38,3 mmol) trong THF (240 mL) va H>O (60 mL) tai 0 °C dugc bd sung AcOH
(18,0 mL) va bot Zn (20,0 g, 306 mmol). Huyén phu dic phan tmg duoc khudy tai nhiét
do phong trong 2 gi¢. Phan tng dugce loc va dugc trung hoa bang natri bicacbonat nuéc
bao hoa dén pH 7. Hop chét nay dugc chiét bang etyl axetat (200 mL 3x). L6p hitu co
duoc rira bing nude (200 mL), nude mudi (100 mL) va duoc 1am khod qua natri sulfat
khan va dugc c6. Chét rén tao thanh duoc tan nho bing MTBE (30 mL), sau d6 dugc
loc dé thu gom chét rén @& thu dugc hdn hgp ddng phan ving cua (1R,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit va (1S,4S,6R)-N-
(3,4-diclophenyl)-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit dudi dang
chét rin mau vang. "H NMR (400 MHz, DMSO-ds) 10,12 (s, 1H), 8,03 — 8,02 (d, 1H),
7,64 — 7,57 (m, 2H), 7,09 — 7,07 (d, 1H), 5,15 - 5,08 (m, 2H), 4,87 — 4,81 (m, 1H), 3,91
—3,89 (m, 1H), 1,76 — 1,72 (m, 1H), 1,44 — 1,40 (m, 1H).

Budéc C: Hon hop cta (1R4R,55)-N-(3,4-diclophenyl)-5-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit ~ va  (1S,4S,6R)-N-(3,4-diclophenyl)-6-
hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit  (250mg, 0,833 mmol), axit
pyridin-4-ylboronic (133 mg, 1,08 mmol), 2,2-bis(diphenylphosphino)-1,1-binaptalen
(52 mg, 0,083 mmol), clo(1,5-xyclooctadien)rodi(I) dime (21 mg, 0,042mmol) va kali
cacbonat (58,0mg, 0,416 mmol) trong 1,4-dioxan (6 mL) va nuéc (1,5 mL) dugc gia
nhiét tai 100 °C trong 1 gid trong 16 vi séng. Hon hop phan tmg duoc ¢d trén celite va
duoc tinh ché bing sic ky cot silic dioxit dé thu duge rac-(1R,2S,3S,4R,5S)-N-(3,4-
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diclophenyl)-5-hydroxy-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit dudi
dang hdn hop ~2:1 cta cac ddng phan ving rugu c6 l¢i cho sén phim 5-hydroxy. LC-
MS: Rt = 1,10 phut; MS m/z [M+H]+ 379,0.

Vi du 47a: (twong tng véi dinh 1)

(1R,28,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,48,5R)-N-(3,4-diclophenyl)-5-
hydroxy-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

|

Yo 2 L
N cl SN cl
H ‘ H

HO 7 HO™ "/| N
~_N hodc N

Qué trinh tach khong dbi ximg rac-(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 47) bang
phuong phap séc ky long siéu t6i han sit dung cac diéu kién sau day tao ra hop chat dugc

liét ké sau day:
Chi tiét Phuong phéap:
Cot: 30 x 250 mm IC @ 30 °C

Pha Dong: 70% COz / 30% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian lwu = 3,59 phit LC-MS: Rt = 1,10 phit; MS m/z [M+H]*
379,0. "H NMR (400 MHz, DMSO-ds) 5 9,84 (s, 1H), 8,55 — 8,52 (m, 2H), 7,65 — 7,62
(m, 2H), 7,44 (d, J = 2,4 Hz, 1H), 7,39 (d, J = 8,8 Hz, 1H), 7,00 (dd, J = 8,8, 2,4 Hz,
1H), 5,12 — 4,96 (m, 1H), 4,91 — 4,86 (m, 1H), 4,26 (s, 1H), 4,08 — 4,04 (m, 1H), 3,53
(d, J=9,7 Hz, 1H), 3,15 (d, J= 9,8 Hz, 1H), 2,08 —2,00 (m, 1H), 1,54 — 1,47 (m, 1H).

Vi du 48-62 dudi day duoc tong hop theo quy trinh duge md ta trong vi du 47 su
dung metyl (1R,4S,5S)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
va metyl (18S,4S,6R)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
(Hop chat trung gian le) va cac anilin khac nhau trong budc A va céc este/axit boronic

khac nhau trong budc C.
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Vi du 48: (1R,2S,3S,4R,55)-N-(3,4-diclophenyl)-5-hydroxy-3-(6-metylpyridin-3-y1)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

HO | >N

LC-MS: Rt = 1,20 phat; MS m/z [M+H]* 393,0. '"H NMR (500 MHz, DMSO-de) &
9,66 (s, 1H), 8,32 (d, J=2,2 Hz, 1H), 7,65 - 7,59 (m, 1H), 7,38 (d, /= 8,8 Hz, 1H), 7,27
(d, J=2,4 Hz, 1H), 7,11 — 7,06 (m, 1H), 6,95 (dd, J= 8.9, 2,4 Hz, 1H), 4,98 — 4,86 (m,
1H), 4,82 (d, J = 5,5, 1,2 Hz, 1H), 4,17 (s, 1H), 4,05 — 4,02 (m, 1H), 3,37 — 3,32 (m,
1H), 3,00 (d, J= 9,7 Hz, 1H), 2,28 (s, 3H), 2,04 — 1,98 (m, 1H), 1,49 — 1,43 (m, 1H).
Hbn hop ~3:1 cta cac ddng phan ving rugu.

Vi du 49: rac-(1R,28S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metoxypyridin-
4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,32 phut; MS m/z [M+H]* 409,0. '"H NMR (400 MHz, DMSO-de) &
9,61 (s, 1H), 7,83 (d, J= 5,3 Hz, 1H), 7,39 (d, /= 6,0 Hz, 1H), 7,37 (s, 1H), 6,99 (dd, J
=8.,8, 2,4 Hz, 1H), 6,84 (dd, J= 5,4, 1,5 Hz, 1H), 6,68 (s, 1H), 4,96 — 4,93 (m, 1H), 4,84
— 4,77 (m, 1H), 4,15 (s, 1H), 4,03 — 3,98 (m, 1H), 3,68 (s, 3H), 3,27 (d, /= 9,7 Hz, 1H),
3,01 (d, J=9,8 Hz, 1H), 2,03 — 1,93 (m, 1H), 1,51 — 1,42 (m, 1H). Hon hop ~3:1 cla
cac ddng phan ving rugu.

Vi du 49a va 49b (tuwong tng véi dinh 1 va dinh 2)
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,4S,5R)-N-(3,4-diclophenyl)-5-

hydroxy-3-(2-metoxypyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

2 L ol
N cl ‘\\JLH cl
HO SO HO™ N O
| =N hodc @l/

Qua trinh tdch khong d6i xung rac-(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metoxypyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 49)
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bing phuong phép sic ky 1dng siéu t6i han st dung cac diéu kién sau day tao ra cac hop

chéit duoc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IF @ 30 °C

Pha Dong: 65% CO2 / 35% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thdi gian Iwu = 1,10 phit LC-MS: Rt = 1,23 phit; MS m/z [M+H]*
409,0. "H NMR (400 MHz, DMSO-d6) 8 9,61 (s, 1H), 7,83 (d, J = 5,3 Hz, 1H), 7,39 (d,
T=6,1Hz, 1H), 7,37 (s, 1H), 6,99 (dd, T = 8,8, 2,4 Hz, 1H), 6,84 (dd, J = 5,3, 1,4 Hz,
1H), 6,68 (d, J = 0,8 Hz, 1H), 4,97 — 4,92 (m, 1H), 4,86 — 4,80 (m, 1H), 4,15 (s, 1H),
4,05—3,97 (m, 1H), 3,68 (s, 3H), 3,27 (d, T=9,7 Hz, 1H), 3,01 (d, J = 9,8 Hz, 1H), 2,02
~ 1,95 (m, 1H), 1,50 — 1,42 (m, 1H).

Dinh 2: SFC Thoi gian luu = 2,81 phut LC-MS: Rt = 1,23 phat; MS m/z [M+H]"
409,0. '"H NMR (400 MHz, DMSO-d6) 6 9,61 (s, 1H), 7,83 (d, J = 5,3 Hz, 1H), 7,39 (d,
J=6,1 Hz, 1H), 7,37 (s, 1H), 6,99 (dd, J = 8.8, 2,4 Hz, 1H), 6,84 (dd, J = 5,3, 1,4 Hz,
1H), 6,68 (d, J = 0,8 Hz, 1H), 4,97 — 4,92 (m, 1H), 4,86 — 4,80 (m, 1H), 4,15 (s, 1H),
4,05 3,97 (m, 1H), 3,68 (s, 3H), 3,27 (d, T =9,7 Hz, 1H), 3,01 (d, ] = 9,8 Hz, 1H), 2,02
—1,95 (m, 1H), 1,50 — 1,42 (m, 1H).

Vi du 50: (1R,28,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(6-(triflometyl)pyridin-
2-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit '

ll:ll Cl
=

HO

Nx

F
P

LC-MS: Rt = 1,57 phat; MS m/z [M+H]" 447,0. Hoén hop cla céac ddng phan ving
ruou.
Vidu 51: (1R,2S,3S,4R,55)-N-(3,4-diclophenyl)-5-hydroxy-3-(pyrimidin-5-yI)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,26 phut; MS m/z [M+H]"* 380,0. '"H NMR (400 MHz, DMSO-d) &
9,86 (s, 1H), 8,82 (s, 1H), 8,62 (s, 2H), 7,40 (d, J = 4,5 Hz, 1H), 7,39 (d, /= 1,9 Hz,
1H), 6,99 (dd, J = 8,8, 2,4 Hz, 1H), 5,03 — 4,99 (m, 1H), 4,86 — 4,82 (m, 1H), 4,28 (s,
1H), 4,07 — 4,02 (m, 1H), 3,38 (d, /=9,7 Hz, 1H), 3,05 (d, /= 9,7 Hz, 1H), 2,07 - 2,00
(m, 1H), 1,52 — 1,44 (m, 1H). H3n hop ~3:1 clia cac dong phan ving rugu.
Vidu 52: rac-(1R,28S,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,39 phut; MS m/z [M+H]* 397,0. '"H NMR (400 MHz, DMSO-ds) &
9,74 (s, 1H), 7,95 (d, J= 5,2 Hz, 1H), 7,44 (d, J= 2,4 Hz, 1H), 7,40 (d, /= 8,8 Hz, 1H),
7,21 — 7,18 (m, 1H), 7,01 (dd, J = 8,8, 2,5 Hz, 1H), 6,96 (s, 1H), 5,00 — 4,97 (m, 1H),
4,87 — 4,83 (m, 1H), 4,21 (s, 1H), 4,05 — 4,00 (m, 1H), 3,41 (d, J=9,8 Hz, 1H), 3,07 (d,
J=9,8 Hz, 1H), 2,05 — 1,97 (m, 1H), 1,52 — 1,44 (m, 1H). Hén hop ~3:1 cua cac d(‘A)ng
phén ving rugu.
Vi du 52a va 52b (twong ng vai dinh 1 va dinh 2)

(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-

oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,4S,5R)-N-(3,4-diclophenyl)-3-
(2-flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

|
s 10O . 100
N cl N cl
HO | S HO" "’fl e F
N hoic =N

Qua trinh tach khong d6i xtmg rac-(1R,28,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-
flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2. 1]heptan-2-carboxamit (Vi du 52) bang
phuong phép sic ky 16ng siéu t&i han st dung céc diéu kién sau day tao ra cac hop chét

duoc liét ké sau day:
Chi tiét Phuong phap:
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C6t: 21 x 250 mm IF @ 30 °C

Pha Pong: 95-50% CO2 / 5-50% MeOH+0,5% isopropylamin trong 5 phut
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phit

Pinh 1: SFC Thoi gian luu = 3,15 phat LC-MS: Rt = 1,30 phut; MS m/z [M+H]"
397,0. 'TH NMR (400 MHz, DMSO-ds) 8 9,75 (s, 1H), 7,95 (d, J= 5,2 Hz, 1H), 7,44 (d,
J=2,4Hz, 1H), 7,40 (d, J = 8,8 Hz, 1H), 7,20 (d, J=4,9 Hz, 1H), 7,01 (dd, /= 8,8, 2,4
Hz, 1H), 6,96 (s, 1H), 5,04 — 4,95 (m, 1H), 4,89 — 4,82 (m, 1H), 4,21 (s, 1H), 4,05 —
4,00 (m, 1H), 3,41 (d, J=9,7 Hz, 1H), 3,07 (d, J= 9,9 Hz, 1H), 2,05 — 1,96 (m, 1H),
1,52 — 1,44 (m, 1H).

Pinh 2: SFC Thoi gian luu = 4,12 phat LC-MS: Rt = 1,30 phat; MS m/z [M+H]"
397,0. '"H NMR (400 MHz, DMSO-ds) 6 9,75 (s, 1H), 7,95 (d, J= 5,2 Hz, 1H), 7,44 (d,
J=2,4Hz, 1H), 7,40 (d, J= 8,8 Hz, 1H), 7,20 (d, J=4,9 Hz, 1H), 7,01 (dd, /= 8,8, 2,4
Hz, 1H), 6,96 (s, 1H), 5,04 — 4,95 (m, 1H), 4,89 — 4,82 (m, 1H), 4,21 (s, 1H), 4,05 —
4,00 (m, 1H), 3,41 (d, J=9,7 Hz, 1H), 3,07 (d, J= 9,9 Hz, 1H), 2,05 - 1,96 (m, 1H),
1,52 — 1,44 (m, 1H).

Vi du 53: rac-(1R,28,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,18 phit; MS m/z [M+H]* 393,0. hdn hop ~3:1 cia cic déng phan
vung ruQu.

Vi du 53a va 53b (twong tmg véi dinh 1 va dinh 2)
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,4S,5R)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

| |
8 11 2 0
N cl SN cl
H ‘ ~H
HO N HO" G/

|
_N hodic _N

Qua trinh tach khong d6i xung rac-(1R,2S,3S,4R,55)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 53)
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bing phuwong phép sic ky 1ong siéu t6i han st dung céc diéu kién sau day tao ra cac hop

chét dugc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IC @ 30 °C

Pha Dong: 80% CO, / 20% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 2,14 phtt LC-MS: Rt = 1,10 phat; MS m/z [M+H]*
393,1. "H NMR (400 MHz, DMSO-ds) & 9,59 (s, 1H), 8,11 (dd, J = 5,1, 0,8 Hz, 1H),
7,40 — 7,36 (m, 2H), 7,11 (s, 1H), 7,03 — 7,00 (m, 1H), 6,98 (dd, J = 8,8, 2,4 Hz, 1H),
4,98 — 4,91 (m, 1H), 4,86 — 4,80 (m, 1H), 4,17 (s, 1H), 4,04 — 3,99 (m, 1H), 3,25 (d, J =
9.7 Hz, 1H), 3,02 (d, J= 9,7 Hz, 1H), 2,26 (s, 3H), 2,04 — 1,95 (m, 1H), 1,50 — 1,42 (m,
1H).

Pinh 2: SFC Thoi gian lvu = 2,79 phat LC-MS: Rt = 1,10 phat; MS m/z [M+H]"
393,1. 'TH NMR (400 MHz, DMSO-ds) 8 9,59 (s, 1H), 8,11 (dd, J = 5,1, 0,8 Hz, 1H),
7,40 — 7,36 (m, 2H), 7,11 (s, 1H), 7,03 — 7,00 (m, 1H), 6,98 (dd, J = 8,8, 2,4 Hz, 1H),
4,98 —4,91 (m, 1H), 4,86 — 4,80 (m, 1H), 4,17 (s, 1H), 4,04 —3,99 (m, 1H), 3,25 (d, /=
9,7 Hz, 1H), 3,02 (d, J= 9,7 Hz, 1H), 2,26 (s, 3H), 2,04 — 1,95 (m, 1H), 1,50 — 1,42 (m,
1H).

Vidu 54: rac-(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-
(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,48 phut; MS m/z [M+H]" 447,0. 'H NMR (500 MHz, DMSO-dj) &
9,70 (s, 1H), 8,47 (d, /= 5,0 Hz, 1H), 7,73 (s, 1H), 7,52 (dd, J= 5,1, 1,5 Hz, 1H), 7,37
—7,33 (m, 2H), 6,96 (dd, J= 8,8, 2,4 Hz, 1H), 4,99 —4,97 (m, 1H), 4,89 — 4,86 (m, 1H),
4,26 (s, 1H), 4,07 — 4,03 (m, 1H), 3,49 (d, /J=9,7 Hz, 1H), 3,10 (d, J=9,9 Hz, 1H), 2,06
—2,00 (m, 1H), 1,52 — 1,46 (m, 1H). Hoén hop ~3:1 cta cac déng phéan vung ruou.

Vi du 54a va 54b (twong tng véi dinh 1 va dinh 2)
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-(triflometyl)pyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2R,3R,4S,5R)-N-(3,4-
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diclophenyl)-5-hydroxy-3-(2-(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

g L ?
SN cl
H

carboxamit

N cl
H . .
HO = I HO™ ez |
. _N x~_N
F7IOF F7I>F
F hoac F

Qua trinh tach khong d6i xtmg rac-(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi
du 54) bing phuong phép sic ky 16ng siéu t6i han st dung cac diéu kién sau day tao ra

céc hop chit duogc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm AD @ 30 °C

Pha Dong: 80% CO2 / 20% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 0,80 phut LC-MS: Rt = 1,42 phit; MS m/z [M+H]"
447,0. '"HNMR (400 MHz, DMSO-ds) 8 9,73 (s, 1H), 8,47 (d, J= 5,0 Hz, 1H), 7,73 (s,
1H), 7,52 (dd, J= 5,1, 1,6 Hz, 1H), 7,38 — 7,34 (m, 2H), 6,96 (dd, J = 8.8, 2,4 Hz, 1H),
5,04 — 4,96 (m, 1H), 4,90 — 4,84 (m, 1H), 4,25 (s, 1H), 4,07 — 4,00 (m, 1H), 3,49 (d, /=
9,8 Hz, 1H), 3,10 (d, /= 9,8 Hz, 1H), 2,06 — 1,99 (m, 1H), 1,54 — 1,45 (m, 1H).

Pinh 2: SFC Thoi gian lvu = 1,28 phut LC-MS: Rt = 1,42 phit; MS m/z [M+H]"
447.0. '"HNMR (400 MHz, DMSO-ds) 8 9,73 (s, 1H), 8,47 (d, J= 5,0 Hz, 1H), 7,73 (s,
1H), 7,52 (dd, J= 5,1, 1,6 Hz, 1H), 7,38 — 7,34 (m, 2H), 6,96 (dd, J = 8,8, 2,4 Hz, 1H),
5,04 — 4,96 (m, 1H), 4,90 — 4,84 (m, 1H), 4,25 (s, 1H), 4,07 — 4,00 (m, 1H), 3,49 (d, /=
9,8 Hz, 1H), 3,10 (d, J=9,8 Hz, 1H), 2,06 — 1,99 (m, 1H), 1,54 — 1,45 (m, 1H).

Vidu 55: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-yl)-
5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,28 phut; MS m/z [M+H]* 423,0. 'TH NMR (500 MHz, DMSO-ds) &
9,71 (s, 1H), 8,15 (s, 2H), 7,40 (d, J= 8,8 Hz, 1H), 7,35 (d, J= 2,4 Hz, 1H), 7,03 (dd, J
= 8,9, 2,4 Hz, 1H), 4,93 — 4,89 (m, 1H), 4,80 — 4,77 (m, 1H), 4,15 (s, 1H), 4,02 - 3,97
(m, 1H), 3,16 (d, J=9,5 Hz, 1H), 2,93 (s, 6H), 2,91 (d, /= 9,5 Hz, 1H), 2,01 - 1,96 (m,
1H), 1,46 — 1,40 (m, 1H). Hon hop ~3:1 ctia c4c d6ng phan ving ruou.

Vi du 56: (1R,28,38S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyrimidin-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

O
N Cl
H
N

HO N

l N S

LC-MS: Rt = 1,20 phut; MS m/z [M+H]* 394,0. "H NMR (400 MHz, DMSO-dps) §
9,81 (s, 1H), 8,49 (s, 2H), 7,41 (d, T = 8,8 Hz, 1H), 7,29 (d, J = 2,4 Hz, 1H), 6,96 (dd, J
= 8.8, 2,4 Hz, 1H), 4,85 — 4,79 (m, 1H), 4,59 — 4,53 (m, 1H), 4,24 (s, 1H), 4,06 — 4,01
(m, 1H), 3,33 (d, ] = 9,6 Hz, 1H), 3,01 (d, J = 9,7 Hz, 1H), 2,38 (s, 3H), 2,05 — 1,98 (m,
1H), 1,50 — 1,43 (m, 1H). H3n hop ~3:1 clia cdc déng phan ving rugu.

Vi du 57: (1R,2S,3S,4R,5S)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-5-hydroxy-

cl
§ X

N cl

HO | N VHz
_N

7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,10 phat; MS m/z [M+H]* 394,0. 'H NMR (400 MHz, DMSO-ds) &
9,73 (s, 1H), 7,61 (d, J= 6,3 Hz, 1H), 7,55 (d, /= 2,4 Hz, 1H), 7.41 (d, /= 8,8 Hz, 1H),
7,08 (dd, J = 8.8, 2,4 Hz, 1H), 6,86 (s, 2H), 6,64 (s, 1H), 6,58 — 6,55 (m, 1H), 4,98 —
4,95 (m, 1H), 4,85 — 4,82 (m, 1H), 4,16 (s, 1H), 4,03 — 3,99 (m, 1H), 3,21 (d, /= 9,9
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Hz, 1H), 3,04 (d, J= 9,8 Hz, 1H), 2,01 — 1,96 (m, 1H), 1,49 — 1,43 (m, 1H). Hon hop
~3:1 clia c4c ddng phan ving ruou.

Vi du 58: (1R,28,38S,4R,55)-N-(3,4-diclophenyl)-3-(2,5-diflopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

N
H

HO =&
N

LC-MS: Rt = 1,38 phat; MS m/z [M+H]* 415,0. 'H NMR (400 MHz, DMSO-ds) §
9,98 (s, 1H), 7,99 (d, J = 1,3 Hz, 1H), 7,46 — 7,41 (m, 2H), 7,10 — 7,05 (m, 2H), 5,06 -
5,01 (m, 1H), 4,85 — 4,81 (m, 1H), 4,37 (s, 1H), 4,10 — 4,03 (m, 1H), 3,63 (d, J = 10,0
Hz, 1H), 3,11 (d, J = 9,7 Hz, 1H), 2,06 — 1,99 (m, 1H), 1,52 — 1,46 (m, 1H). Hén hop

~2:1 cta cac dong phan vung rugu.

Vi du 59: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2,3-diflopyridin-4-yl)-5-hydroxy-

Cl

N
H
HO =
A

7-oxabixyclo[2.2.1]heptan-2-carboxamit

|
N
F

F

LC-MS: Rt = 1,40 phut; MS m/z [M+H]* 415,0. 'H NMR (400 MHz, DMSO-ds) &
9,92 (s, 1H), 7,84 (d, J= 5,2 Hz, 1H), 7,45 — 7,40 (m, 2H), 7,34 (t, J= 4,9 Hz, 1H), 7,04
(dd, J= 8,8, 2,5 Hz, 1H), 5,04 — 5,01 (m, 1H), 4,88 — 4,83 (m, 1H), 4,30 (s, 1H), 4,10 -
4,05 (m, 1H), 3,70 (d, J = 10,0 Hz, 1H), 3,12 (d, /= 9,7 Hz, 1H), 2,08 — 2,00 (m, 1H),
1,53 — 1,46 (m, 1H). H3n hop ~2:1 ciia cac dong phan ving rugu.

Vi du 60: (1R,2S,38S,4R,5S)-3-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = ‘1,11 phut; MS m/z [M+H]" 395,0. "H NMR (500 MHz, DMSO-dg) 6
9.74 (s, 1H), 8,06 (s, 2H), 7,50 (d, J= 2,4 Hz, 1H), 7,41 (d, J = 8,8 Hz, 1H), 7,09 — 7,06
(m, 1H), 6,25 (s, 2H), 4,92 — 4,89 (m, 1H), 4,81 — 4,76 (m, 1H), 4,12 (s, 1H), 4,01 3,97
(m, 1H), 3,13 (d, J= 9.6 Hz, 1H), 2,91 (d, J = 9,8 Hz, 1H), 2,00 — 1,94 (m, 1H), 1,46
1,40 (m, 1H). H3n hop ~3:1 clia cac ddng phan ving rugu.

Vi du 61: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyrimidin-5-yl)-5-hydroxy-7-

N Cl
H

HO Z "N

\N/”\

oxabixyclo[2.2.1]heptan-2-carboxamit

F
LC-MS: Rt = 1,33 phut; MS m/z [M+H]* 398,0. '"H NMR (500 MHz, DMSO-ds) &
9,91 (s, 1H), 8,57 (d, J = 1,5 Hz, 2H), 7,42 — 7,41 (m, 2H), 7,03 (dd, J = 8,8, 2,5 Hz,
1H), 5,02 — 4,98 (m, 1H), 4,86 — 4,82 (m, 1H), 4,30 (s, 1H), 4,06 — 4,02 (m, 1H), 3,47
(d, J=9,6 Hz, 1H), 3,05 (d, J=9,7 Hz, 1H), 2,07 — 2,01 (m, 1H), 1,52 — 1,46 (m, 1H).
Hdn hop ~2:1 clia cac ddng phan ving ruou.
Vi du 62: (1R,2S,38S,4R,55)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-
(triflometyl)pyrimidin-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
1
u Cl
HO = IN
.y
F
LC-MS: Rt = 1,03 phat; MS m/z [M+H]" 448,1. '"H NMR (500 MHz, DMSO-ds) &

9,90 (s, 1H), 8,83 (s, 2H), 7,38 (d, J= 8,8 Hz, 1H), 7,28 (d, /= 2,4 Hz, 1H), 6,94 (dd, J
= 8.8, 2,5 Hz, 1H), 5,08 — 5,03 (m, 1H), 4,89 — 4,85 (m, 1H), 4,41 (s, 1H), 4,09 — 4,05
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(m, 1H), 3,53 (d, J= 9.6 Hz, 1H), 3,11 (d, J = 9,6 Hz, 1H), 2,09 — 2,03 (m, 1H), 1,56
1,47 (m, 1H). Hdn hop ~3:1 ctia cic dong phan ving rugu.

Vi du 63: (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-metoxy-3-(2-metylpyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

Vi du 63 mo ta dugc téng hop theo quy trinh dugc mo ta trong vi du 47 sir dung
metyl (1R,4S,5S)-3-bromo-5-metoxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va
metyl (18S,4S,6R)-3-bromo-6-metoxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop
chét trung gian 1f) va 3,4-dicloanilin trong budc A va axit (2-metylpyridin-4-yl)boronic
trong buéc C. LC-MS: Rt = 1,23 phat; MS m/z [M+H]" 407,0. 'H NMR (500 MHz,
DMSO-ds) § 9,61 (s, 1H), 8,11 (d, /= 5,1 Hz, 1H), 7,39 — 7,36 (m, 2H), 7,12 (s, 1H),
7,03 (d, J = 5,4 Hz, 1H), 6,99 (dd, J = 8,9, 2,5 Hz, 1H), 4,86 — 4,81 (m, 1H), 4,48 (s,
1H), 3,76 — 3,72 (m, 1H), 3,28 — 3,24 (m, 1H), 3,21 (s, 3H), 3,06 (d, /= 9,5 Hz, 1H),
2,27 (s, 3H), 2,03 — 1,97 (m, 1H), 1,54 — 1,48 (m, 1H). Hn hop ~4:1 clia céc d6ng phan

vung metoxy.

Vi du 64: (1R,28S,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(6-metylpyridin-3-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chét tiéu d& dugc diéu ché tr (1R,2S,3S.4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(6-metylpyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (hgp chat
trung gian 4a, Vi du 48) st dung Budc A nhu trong So d6 4.

Buéc A: Dung dich c6 khuéy chra (1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(6-metylpyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (25 mg,
0,064mmol) trong DCM (1 mL) tai nhiét d¢ phong dugc bd sung Xtalfluor-E (36 mg,
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0,16 mmol) va EtsN-3HF (0,031 mL, 0,19 mmol) va phan tmg dugc khudy trong 16 gio.
Phan Gmg dwoc 1am mat dén 0 °C va dugc lam dung bang dung dich natri bicacbonat
nuée bio hoa. Hop chét thd duge chiét bang DCM 3x. Lép hitu co két hop dugc 1am
kho qua natri sulfat khan, dugc loc, va duge ¢6. Hop chét thd duoc tinh ché bang séc ky
oot silic dioxit dé thu dugc (1R,2S,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(6-
metylpyridin-3-yl)-7-oxabixyclo[2.2.1]Theptan-2-carboxamit dudi dang hdén hop chua
biét cua cac ddng phan vimng flo. LC-MS: Rt = 1,38 phut; MS m/z [M+H]" 395,0.

Vi du 65: (1R,28S,38S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(2-metoxypyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

_N

Vi du 65 duogc tdng hop theo quy trinh dugc mé ta trong vi du 64 sir dung
(1R,2S,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit (Hop chit trung gian 4a, Vi du 49) trong budc
A. LC-MS: Rt = 1,53 phtt; MS m/z [M+H]* 411,0. '"H NMR (500 MHz, DMSO-d5) 6
10,13 (s, 1H), 7,97 — 7,94 (m, 1H), 7,77 (d, J = 2,5 Hz, 1H), 7,49 (d, J = 8,8 Hz, 1H),
7,29 (dd, J = 8,8, 2,5 Hz, 1H), 6,69 (dd, J= 5.5, 1,5 Hz, 1H), 6,58 (s, 1H), 5,64 (d, J =
72,4 Hz, 1H), 4,85 — 4,80 (m, 1H), 3,79 (s, 3H), 3,70 — 3,66 (m, 1H), 3,46 — 3,42 (m,
1H), 3,16 — 3,13 (m, 1H), 1,99 — 1,95 (m, 1H), 1,79 — 1,75 (m, 1H). Hon hop ~4:1 cta

cac dong phan ving flo.

Vi du 66: (1S,2S,4R,5R,6R,7S)-N-(4-clo-3-xyanophenyl)-7-(2-metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Hop chit tiéu d& dugc diéu ché tr metyl (1S,2S,4R,5R)-7-bromo-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxylat (Hop chét trung gian 1d) str dung céc Budce
A-B va Bugc D nhu trong So d6 2.
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Buéc A: Dung dich co6 khuéy chra metyl (1S,2S,4R,5R)-7-bromo-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxylat (1d, 4,70 g, 19,2mmol) trong THF (25 mL)
va nude (6 mL) tai 0 °C duge b sung axit axetic (4,40 mL) va bot Zn theo phan (5,00g,
77,0 mmol). Huyén phu dic phan tmg duoc khudy dén nhiét d6 phong trong 15 phiit.
Phan tmg duoc loc va duoc trung hoa bing natri bicacbonat nudce béo hoa dén pH ~7.
Hop chit nay dugc chiét bing etyl axetat. L&p hitu co duge rira bing nudc va nude mudi
va duogc 1am khd qua natri sulfat khan. Dung m6i duge c6 va dugce lam khé trong chan
khong. Hop chit thé (1S,2S,4R,5R)-metyl 8-oxatrixyclo[3.2.1.0%*]oct-6-en-6-
carboxylat dugc sir dung trong bude tiép theo ma khong can tinh ché thém. LC-MS: Rt
= 1,16 phat; MS m/z [M+H]* 167,1.

Buéc B: Hon hop cua (1S,2S,4R,5R)-metyl 8-oxatrixyclo[3.2.1.02,4]oct-6-en-6-
carboxylat (800mg, 4,81 mmol), 2-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDpyridin (1,27 g, 5,78 mmol), 2,2-bis(diphenylphosphino)-1,1-binaptalen (300mg,
0,481 mmol), clo(1,5-xyclooctadien)rodi(I) dime (119mg, 0,241 mol) va kali cacbonat
(332 mg, 2,41 mmol) trong 1,4-dioxan (10 mL) va nuéc (2,5 mL) dugc gia nhi€t tai
100 °C trong 1 gid trong 10 vi séng. Celite duge bd sung vao hdn hop phan tng va dung
mdi duge loai bd trong didu kién 4p sudt giam. Hop chit nay dugc tinh ché bang FCC
dé thu dugc (1S,28,4R,5R,68,7S)-metyl 7-(2-metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxylat (cis) va (1S,2S,4R,5R,6R,7S)-metyl 7-(2-
metylpyridin-4-yl1)-8-oxatrixyclo[3.2.1.02,4]octan-6-carboxylat (&rans). cis LC-MS: Rt
= 0,88 phut; MS m/z [M+H]" 260,1. trans LC-MS: Rt = 0,96 phut; MS m/z [M+H]"
260,1.

Budc C: Dung dich ¢6 khudy chira (1S,2S,4R,5R,6R,7S)-metyl 7-(2-metylpyridin-
4-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxylat (75,0mg, 0,289 mmol) va 5-amino-2-
clobenzonitril (44,0mg, 0,289 mmol) trong THF (2 mL) tai 0 °C duoc bd sung LiIHMDS
(1 M, 0,434 mL, 0,434mmol). Phan tng duogc khudy tai nhiét d6 phong trong 1 gio.
LiHMDS (1 M, 0,434 mL, 0,434mmol) duoc bd sung va phan tmg duoe tiép tuc khudy
tai nhiét d phong trong 4 gid. Celite dugc bd sung va dung méi duge ¢d. Hop chat thd
duoc tinh ché bang FCC dé thu duoc hop chét tidu d& (1S,2S,4R,5R,6R,7S)-N-(4-clo-
3-xyanophenyl)-7-(2-metylpyridin-4-yl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit.
Phuong phap B LC-MS: Rt = 1,11 phut; MS m/z [M+H]* 380,1. '"H NMR (400 MHz,
DMSO-ds) & 10,42 (s, 1H), 8,33 (d, /= 5,1 Hz, 1H), 8,22 (d, J= 2,5 Hz, 1H), 7,77 (dd,
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J=18,9, 2,5 Hz, 1H), 7,69 (d, J = 8,9 Hz, 1H), 7,11 (s, 1H), 7,05 (d, J = 4,0 Hz, 1H),
4,76 (d, J=4,9 Hz, 1H), 4,39 (s, 1H), 3,51 (d, /= 4,8 Hz, 1H), 3,09 (t, /= 4,8 Hz, 1H),
2,42 (s, 3H), 1,34 — 1,28 (m, 1H), 1,20 — 1,15 (m, 1H), 0,43 - 0,39 (m, 1H), 0,21 - 0,15
(m, 1H).

Vi du 67-76 dudi day duoc tong hop theo quy trinh dugc md ta trong vi du 66 st
dung metyl (1S,2S,4R,5R)-7-bromo-8-oxatrixyclo[3.2.1.0%*Joct-6-en-6-carboxylat
(Hop chat trung gian 1d) va céc axit boronic/este khac nhau trong bude B va cac anilin
khac nhau trong bude D.

Vidu 67: (1S,2S,4R,5R,6R,7S)-N-(4-clo-2-xyanophenyl)-7-(2-metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Cl

Phuong phap B LC-MS: Rt = 1,04 phat; MS m/z [M+H]* 380,1. "H NMR (400 MHz,
DMSO-ds) & 10,36 (s, 1H), 8,34 (d, J= 5,1 Hz, 1H), 8,04 (d, J = 2,5 Hz, 1H), 7,77 (dd,
J=828,2,5Hz, 1H), 7,52 (d, J = 8,8 Hz, 1H), 7,12 (s, 1H), 7,06 (dd, J = 5,1, 1,3 Hz,
1H), 4,77 (d, J= 4,9 Hz, 1H), 4,39 (s, 1H), 3,50 (d, /= 4.8 Hz, 1H), 3,14 (t, J= 4,9 Hz,
1H), 2,43 (s, 3H), 1,42 — 1,37 (m, 1H), 1,33 — 1,27 (m, 1H), 0,45 — 0,40 (m, 1H), 0,21 -
0,17 (m, 1H).

Vi du 68: (18,28,4R,5R,6R,7S)-N-(4-clo-3-flophenyl)-7-(2-metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

OO
“\\J\N F
H
X

Phuong phap C LC-MS: Rt = 1,47 phtt; MS m/z [M+H]* 373,1. "TH NMR (400 MHz,
DMSO-ds) 5 10,30 (s, 1H), 8,38 (d, J = 5,2 Hz, 1H), 7.80 (dd, J = 12,0, 2,3 Hz, 1H),
7,52 (t,J= 8,7 Hz, 1H), 7,31 - 7,28 (m, 1H), 7,19 (s, 1H), 7,12 (d, J=4,9 Hz, 1H), 4,76
(d, J= 4,9 Hz, 1H), 4,39 (s, 1H), 3,54 (d, J= 4.8 Hz, 1H), 3,09 (t, J= 4,8 Hz, 1H), 2,45
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(s, 3H), 1,33 — 1,28 (m, 1H), 1,18 — 1,13 (m, 1H), 0,43 — 0,39 (m, 1H), 0,21 — 0,15 (m,
1H).

Vi du 69: (18,2S,4R,5R,6R,7S)-7-(2-metylpyridin-4-yl)-N-(3-(triflometoxy)phenyl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

LC-MS: Rt = 1,47 phut; MS m/z [M+H]* 405,1. 'H NMR (400 MHz, DMSO-de) &
10,26 (s, 1H), 8,34 (d, J = 5,1 Hz, 1H), 7,80 (s, 1H), 7,46 - 7,41 (m, 2H), 7,12 (s, 1H),
7,08 - 7,01 (m, 2H), 4,76 (d, J = 4,9 Hz, 1H), 4,38 (s, 1H), 3,51 (d, J = 4,8 Hz, 1H), 3,09
(t, ] = 4,8 Hz, 1H), 2,42 (s, 3H), 1,35 — 1,29 (m, 1H), 1,19 — 1,13 (m, 1H), 0,43 - 0,37
(m, 1H), 0,22 — 0,16 (m, 1H).

Vi du 70: (1S,2S,4R,5R,6R,7S)-7-(2-metylpyridin-4-yl)-N-(5-metylthiazol-2-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,20 phtt; MS m/z [M+H]* 342,1. 'H NMR (400 MHz, DMSO-ds) &
12,12 (s, 1H), 8,55 (d, J = 5,9 Hz, 1H), 7,51 (s, 1H), 7,44 (s, 1H), 7,14 (s, 1H), 4,87 (d,
J=4,8 Hz, 1H), 4,48 (d, J= 1,8 Hz, 1H), 3,73 (d, /= 4,6 Hz, 1H), 3,21 (d, J=4,9 Hz,
1H), 2,58 (s, 3H), 2,34 (s, 3H), 1,37 — 1,32 (m, 1H), 1,09 — 1,03 (m, 1H), 0,44 — 0,38
(m, 1H), 0,23 - 0,17 (m, 1H).

Vidu 71: (1S,2S,4R,5R,6R,7S)-N-(3-flo-4-(triflometoxy)phenyl)-7-(2-metylpyridin-4-

yl)-8-oxatrixyclo[3.2.1.0**]octan-6-carboxamit

o__F
R ICL T
~INN F

H

X

|
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LC-MS: Rt = 1,50 phiit; MS m/z [M+H]* 423,1. "TH NMR (400 MHz, DMSO-de) &
10,38 (s, 1H), 8,41 (d, /= 5,1 Hz, 1H), 7,86 (d, J = 12,9 Hz, 1H), 7,52 (t, J = 8,9 Hz,
1H), 7,35 (d, J= 8,9 Hz, 1H), 7,25 (s, 1H), 7,19 (d, J= 5,4 Hz, 1H), 4,78 (d, J= 4,5 Hz,
1H), 4,41 (s, 1H), 3,57 (d, J=4,4 Hz, 1H), 3,11 (t, J=4,3 Hz, 1H), 2,48 (s, 3H), 1,36 -
1,28 (m, 1H), 1,21 - 1,13 (m, 1H), 0,44 - 0,37 (m, 1H), 0,22 - 0,16 (m, 1H).

Vidu 72 va 73 (twong tng v6i dinh 1 va dinh 2)

(18,28,4R,5R,6R,7S)-N-(5,6-diclopyridin-3-yl)-7-(2,3-diflopyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-carboxamitcarboxamit hodc (1R,2R,4S,58S,6S,7R)-N-
(5,6-diclopyridin-3-yl)-7-(2,3-diflopyridin-4-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit
Cl N._ _Cl
| N

cl HNT N

>)::O

» | N
F N
hoac F

Qua trinh tich khéng d6i xtng rac-(1S,2S,4R,5R,6R,7S)-N-(5,6-diclopyridin-3-yl)-
7-(2,3-diflopyridin-4-yl)-8-oxatrixyclo[3.2.1.024]octan-6-carboxamitcarboxamit ~ bang
phuong phép sic ky 16ng siéu t6i han st dung céc diéu kién sau day tao ra cac hop chét
duoc liét ké sau day:

Chi tiét Phuong phép:
Cot: 21 x 250 mm JA @ 30 °C
Pha Dong: 85% CO> / 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm

Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian lvu = 2,61 phat LC-MS: Rt = 1,69 phat; MS m/z [M+H]"
412,0. 'H NMR (500 MHz, DMSO-ds) 8 10,55 (s, 1H), 8,48 (d, J = 2,4 Hz, 1H), 8,41
(d, J=2,4 Hz, 1H), 8,00 (dd, J=5,2, 1,1 Hz, 1H), 7,37 (t, /= 4,9 Hz, 1H), 4,81 (d, /=
5,0 Hz, 1H), 4,52 (s, 1H), 3,95 (d, /=4,7 Hz, 1H), 3,20 - 3,11 (m, 1H), 1,38 - 1,31 (m,
1H), 1,26 — 1,21 (m, 1H), 0,45 — 0,39 (m, 1H), 0,24 — 0,16 (m, 1H).
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Pinh 2: SFC Thoi gian luu = 3,23 phat LC-MS: Rt = 1,69 phut; MS m/z [M+H]"
412,0. '"H NMR (500 MHz, DMSO-ds) & 10,55 (s, 1H), 8,48 (d, J = 2,4 Hz, 1H), 8,41
(d, J=2,4 Hz, 1H), 8,00 (dd, /= 5,2, 1,1 Hz, 1H), 7,37 (t, /= 4,9 Hz, 1H), 4,81 (d, /=
5,0 Hz, 1H), 4,52 (s, 1H), 3,95 (d, J=4,7 Hz, 1H), 3,20 - 3,11 (m, 1H), 1,38 - 1,31 (m,
1H), 1,26 — 1,21 (m, 1H), 0,45 — 0,39 (m, 1H), 0,24 — 0,16 (m, 1H).

Vi du 74: (1S,2S,4R,5R,6R,7S)-N-(5,6-diclopyridin-3-y1)-7-(6-metylpyridin-3-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,28 phut; MS m/z [M+H]* 390,0. 'H NMR (400 MHz, DMSO-ds) &
10,51 (s, 1H), 8,48 (d, J = 2,4 Hz, 1H), 8,41 (d, J = 2,4 Hz, 1H), 8,32 (d, /= 2,1 Hz,
1H), 7,54 (dd, J = 8.0, 2,3 Hz, 1H), 7,19 (d, J = 8,0 Hz, 1H), 4,77 (d, J = 4,9 Hz, 1H),
4,32 (s, 1H), 3,54 (d, J= 4,7 Hz, 1H), 3,10 (t, J = 4,8 Hz, 1H), 2,42 (s, 3H), 1,35 - 1,29
(m, TH), 1,24 — 1,17 (m, 1H), 0,44 — 0,39 (m, 1H), 0,21 — 0,15 (m, 1H).

Vidu 75: (18,2S,4R,5R,6R,7S)-N-(5,6-diclopyridin-3-yl)-7-(pyrimidin-5-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,43 phut; MS m/z [M+H]* 377,0. "H NMR (400 MHz, DMSO-dj) &
10,52 (s, 1H), 9,06 (s, 1H), 8,69 (s, 2H), 8,49 (d, J = 2,4 Hz, 1H), 8,42 (d, /= 2,4 Hz,
1H), 4,83 (d, J= 4,9 Hz, 1H), 4,43 (s, 1H), 3,62 (d, J=4,7 Hz, 1H), 3,22 (t, /= 4,8 Hz,
1H), 1,37 - 1,32 (m, 1H), 1,28 — 1,21 (m, 1H), 0,44 - 0,40 (m, 1H), 0,22 - 0,17 (m, 1H).
Vi du 76: (1S,2S,4R,5R,6R,7S)-N-(5,6-diclopyridin-3-yl)-7-(2-metoxypyridin-4-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit
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LC-MS: Rt = 1,52 phit; MS m/z [M+H]* 406,1. 'H NMR (400 MHz, DMSO-ds) 8
10,52 (s, 1H), 8,49 (d, J = 2,4 Hz, 1H), 8,41 (d, J = 2,4 Hz, 1H), 8,07 (d, /= 5,3 Hz,
1H), 6,87 (dd, /= 5.3, 1,4 Hz, 1H), 6,65 (s, 1H), 4,76 (d, J= 4,9 Hz, 1H), 4,39 (s, 1H),
3,81 (s, 3H), 3,52 (d, J= 4,8 Hz, 1H), 3,11 (t, J=4,8 Hz, 1H), 1,34 - 1,27 (m, 1H), 1,23
~ 1,17 (m, 1H), 0,43 - 0,38 (m, 1H), 0,19 — 0,14 (m, 1H).

Vi du 77: rac-(1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chat tidu dé duoc didu ché tir metyl (IR,4S,5S)-3-bromo-5-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat va metyl (1S,4S,6R)-3-bromo-6-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop chét trung gian le) sir dung cac Budc A-
B va Bu6c D nhu trong So d6 2.

Buéc A: Dung dich chita metyl (IR,4S,5S)-3-bromo-5-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat va metyl (1S,4S,6R)-3-bromo-6-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat (le, 1,40 g, 5,62mmol) va AcOH (1,61 mL,
28,1 mmol) trong 1:1 THF:nudce (15 mL) duoge xur ly bang bot Zn (735 mg, 11,2mmol)
va duoc khudy tai nhiét d6 phong trong 1 gid. Hon hop phéan tmg dugc pha lodng véi
EtOAc va duge rira bing NaHCO; nude bo hoa va nuée mubi. Lép nude con duogce
chiét thém bing EtOAc va cac 16p EtOAc két hop duge 1am khd (Na2SO4), dugce loc, va
duoc ¢b. Chat tho tao thanh (1R,4R,5S)-metyl 5-hydroxy-7-oxabixyclo[2.2.1]hept-2-
en-2-carboxylat va (1S,4S,6R)-metyl 6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxylat duoc sit dung truc tiép trong bude tiép theo ma khong cin tinh ché. LC-MS:
Rt = 0,29 phat; MS m/z [M+H]" 171,1.

Buéc B: Dung dich chira chit tho (1R4R,5S)-metyl 5-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat ~ va  (1S,4S,6R)-metyl  6-hydroxy-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxylat (250mg, 1,469 mmol) tir Budc A, 2-metyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (386 mg, 1,763 mmol), 2,2-
bis(diphenylphosphino)-1,1-binaphtalen ~ (91 ~ mg, 0,147 mmol),  clo(1,5-

-94-



37430

xyclooctadien)rodi(I) dime (36,2 mg, 0,073 mmol), va kali cacbonat (101 mg,
0,735mmol) trong 4:1 1,4-dioxan:nude (15 mL) dugc khir khi bang nito va duge lam
4m tai 110 °C trong 1 gi® trong binh phéan tmg vi séng. Phan tmg dugc ldp lai trén cling
quy mb tng cong bén 14n trong cac diéu kién gidng nhau. Cac hdn hop phan timg duge
két hop va duoc ¢ trén celite va duoc tinh ché bing FCC dé thu dugc (1R,28,3S,4R,5S)-
metyl 5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxylat va
(18,28,3S5,4S,6R)-metyl 6-hydroxy-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxylat 14 hdn hop clia cac ddng phan ving ruou (cis) va
(1R,2R,3S,4R,5S)-metyl 5-hydroxy-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxylat va (1S,2R,3S,4S,6R)-metyl 6-hydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxylat 1& hdn hop cia cac dong
phan ving rugu (tfrans). cis: LC-MS: Rt = 0,29 phit; MS m/z [M+H]" 264,2. trans: LC-
MS: Rt = 0,33 phat; MS m/z [M+H]" 264,2.

Budc C: Dung dich chira (1R,2R,3S,4R,5S)-metyl 5-hydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxylat va (1S,2R,3S,4S,6R)-metyl 6-hydroxy-3-
(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxylat (338mg, 1,284mmol) va
3 4-dicloanilin (416 mg, 2,57 mmol) trong THF (Thé tich: 16 mL) tai nhiét d§ phong
duogc xtr ly béng LiHMDS (5,14 mL, 5,14mmol) va dugc khuéy tai nhiét d§ phong trong
1 gid. Hon hop phan tmg duoc cb trén celite va duge tinh ché bang FCC dé thu dugc
rac-(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit 12 hén hop ~8:1 cua cac d6ng phéan ving rugu cé
1oi cho san phdm 5-hydroxy. LC-MS: Rt = 1,20 phit; MS m/z [M+H]" 393,1. '"H NMR
(500 MHz, DMSO-ds) 6 10,31 (s, 1H), 8,34 (d, /= 5,0 Hz, 1H), 7,97 (d, /= 2,5 Hz,
1H), 7,55 (d, J= 8,8 Hz, 1H), 7,42 (dd, J= 8.8, 2,4 Hz, 1H), 7,11 (s, 1H), 7,05 (dd, /=
5,3,1,7 Hz, 1H), 4,98 — 4,95 (m, 1H), 4,90 — 4,87 (m, 1H), 4,23 (s, 1H), 3,98 — 3,95 (m,
1H), 3,18 — 3,14 (m, 1H), 2,96 — 2,93 (m, 1H), 2,43 (s, 3H), 2,09 — 2,04 (m, 1H), 1,45 -
1,37 (m, 1H).

Vi du 77a va 77c¢ (tuong tng véi dinh 1 va dinh 3a)

(IR,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hodc (18S,2S,3R,4S,5R)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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. i /CK
hodc N

Vi du 77b va 77d (twong tmg véi dinh 2 va dinh 3b)
(1S,2R,38,4S,6R)-N-(3,4-diclophenyl)-6-hydroxy-3-(2-metylpyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1R,2S,3R,4R,65)-N-(3,4-diclophenyl)-6-

hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]Theptan-2-carboxamit

H

| X

_N

ol g ICL

HO ‘\\\LN o HO,,, N N
H

LN

_N

‘1,

hoac

Qué trinh tach khong dbdi xtmg rac-(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit 1a hdn hop
~8:1 clia c4c ddng phan ving rugu (Vi du 77) bing phuong phép sdc ky long siéu t6i

han str dung céc diéu kién sau dy tao ra cac hop chat duoc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm AD-H @ 30 °C

Pha DPong: 80% CO2 / 20% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 2,14 phat LC-MS: Rt = 1,16 phut; MS m/z [M+H]"
393.1. 'TH NMR (400 MHz, DMSO-ds) § 10,31 (s, 1H), 8,34 (dd, J = 5,2, 0,8 Hz, 1H),
7,98 (d, J= 2,4 Hz, 1H), 7,56 (d, J= 8,8 Hz, 1H), 7,41 (dd, J = 8.8, 2,5 Hz, 1H), 7,11
(s, 1H), 7,05 (dd, J = 5,2, 1,7 Hz, 1H), 5,00 — 4,97 (m, 1H), 4,91 — 4,86 (m, 1H), 4,22
(s, 1H), 3,99 — 3,94 (m, 1H), 3,19 - 3,14 (m, 1H), 2,96 — 2,92 (m, 1H), 2,43 (s, 3H), 2,10
—-2,04 (m, 1H), 1,44 — 1,37 (m, 1H).

Dinh 2: SEC Thdi gian Iwu = 3,56 pht LC-MS: Rt = 1,16 phat; MS m/z [M+H]*
393,1. '"H NMR (400 MHz, DMSO-d) 8 10,42 (s, 1H), 8,33 (dd, J = 5,2, 0,8 Hz, 1H),
8,00 (d, J=2,5 Hz, 1H), 7,58 (d, J = 8,8 Hz, 1H), 7,44 (dd, J = 8,8, 2,5 Hz, 1H), 7,11
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(s, 1H), 7,06 (dd, J= 5.2, 1,7 Hz, 1H), 4,95 — 4,90 (m, 1H), 4,64 — 4,59 (m, 1H), 4,57 -
4,51 (m, 1H), 4,02 — 3,96 (m, 1H), 3,26 — 3,21 (m, 1H), 3,00 — 2,95 (m, 1H), 2,42 (s,
3H), 2,10 — 2,01 (m, 1H), 1,55 — 1,48 (m, 1H).

Pinh 3: Thoi gian luu SFC = 4,22 phut. Dinh dugc rira gidi thir ba dugc tach bang
cach st dung Sic ky léng siéu t6i han duge c6 va dugce tai tinh ché bing phuong phap
sdc ky long siéu t6i han st dung céc didu kién sau day dé thu duoc cac hop chét duoc
liét k& sau day:

Chi tiét Phuong phép:
Cot: 21 x 250 mm AS-H @ 30 °C

Pha Dong: 85% CO, / 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phit

Pinh 3a: SFC Thoi gian lvu = 1,44 phut LC-MS: Rt = 1,16 phit; MS m/z [M+H]*
393,1. 'TH NMR (400 MHz, DMSO-ds) § 10,31 (s, 1H), 8,34 (dd, J = 5,2, 0,8 Hz, 1H),
7,98 (d, J= 2,4 Hz, 1H), 7,56 (d, J = 8,8 Hz, 1H), 7,41 (dd, J= 8,8, 2,5 Hz, 1H), 7,11
(s, 1H), 7,05 (dd, J = 5,2, 1,7 Hz, 1H), 5,00 — 4,97 (m, 1H), 4,91 — 4,86 (m, 1H), 4,22
(s, 1H), 3,99 — 3,94 (m, 1H), 3,19 — 3,14 (m, 1H), 2,96 — 2,92 (m, 1H), 2,43 (s, 3H), 2,10
—2,04 (m, 1H), 1,44 — 1,37 (m, 1H).

Dinh 3b: SFC Thai gian Iwu = 2,04 phit LC-MS: Rt = 1,16 phit; MS m/z [M+H]*
393,1. '"H NMR (400 MHz, DMSO-ds) 5 10,42 (s, 1H), 8,33 (dd, J = 5,2, 0,8 Hz, 1H),
8,00 (d, J=2,5 Hz, 1H), 7,58 (d, J = 8,8 Hz, 1H), 7,44 (dd, J = 8,8, 2,5 Hz, 1H), 7,11
(s, 1H), 7,06 (dd, J= 5.2, 1,7 Hz, 1H), 4,95 — 4,90 (m, 1H), 4,64 — 4,59 (m, 1H), 4,57 —
4,51 (m, 1H), 4,02 — 3,96 (m, 1H), 3,26 — 3,21 (m, 1H), 3,00 — 2,95 (m, 1H), 2,42 (s,
3H), 2,10 — 2,01 (m, 1H), 1,55 — 1,48 (m, 1H).

Vi du 78-91 dudi day duoc tong hop theo quy trinh dugc md ta trong vi du 77 sir
dung metyl (1R,4S,5S)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
va metyl (18S,4S,6R)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
(Hop chit trung gian le) va cac axit boronic/este khic nhau trong budc B va cac

anilin/amin khac nhau trong budc D.
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Vi du 78: (1R,2R,3S,4R,55)-N-(2-clo-2'-flo-[1,1'-biphenyl]-4-yl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

F
(li
SN C

H

LC-MS: Rt = 0,89 phiit; MS m/z [M+H]* 453,2. 'H NMR (500 MHz, DMSO-ds) &
10,31 (s, 1H), 8,35 (dd, J = 5.2, 0,8 Hz, 1H), 7,93 (d, J=2,1 Hz, 1H), 7,51 — 7,45 (m,
2H), 7,38 — 7,27 (m, 4H), 7,13 (s, 1H), 7,07 (dd, J = 5,2, 1,6 Hz, 1H), 5,00 — 4,97 (m,
1H), 4,94 — 4,89 (m, 1H), 4,24 (s, 1H), 4,01 — 3,95 (m, 1H), 3,22 — 3,19 (m, 1H), 3,00
2,96 (m, 1H), 2,44 (s, 3H), 2,12 — 2,05 (m, 1H), 1,46 — 1,41 (m, 1H). Hon hop ~3:1 ctia

cac dong phan ving rugu.

Vi du 79: (1R,2R,38S,4R,5S)-5-hydroxy-3-(2-metylpyridin-4-yl)-N-(1-
(metylsulfonyl)piperidin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,20 phat; MS m/z [M+H]* 410,2. Hon hop cua céc déng phan ving
ruou.
Vi du 80: (1R,2R,3S,4R,5S)-N-(4,5-diclopyridin-2-yl)-5-hydroxy-3-(2-metylpyridin-
4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

(|1 N cl
SIS
H
HO S
_N

LC-MS: Rt = 0,73 phit; MS m/z [M+H]* 394,1. 'H NMR (500 MHz, DMSO-ds) &
11,03 (s, 1H), 8,52 (s, 1H), 8,37 — 8,32 (m, 2H), 7,10 (s, 1H), 7,04 (dd, /=53, 1,7 Hz,
1H), 5,00 — 4,95 (m, 1H), 4,95 — 4,89 (m, 1H), 4,24 (s, 1H), 4,00 — 3,94 (m, 1H), 3,22 —
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3,18 (m, 1H), 3,13 — 3,09 (m, 1H), 2,43 (s, 3H), 2,07 — 1,99 (m, 1H), 1,43 — 1,36 (m,

1H). Hdn hop ~5:1 ctia cac ddng phan ving ruou.

Vidu 81: (1R,2R,38S,4R,5S)-N-(5-clo-6-metylpyridin-3-yl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,57 phut; MS m/z [M+H]" 374,1. 'H NMR (400 MHz, DMSO-ds) &
10,37 (s, 1H), 8,45 (d, J = 2,2 Hz, 1H), 8,34 (dd, /= 5,2, 0,8 Hz, 1H), 8,17 (d, /= 2,2
Hz, 1H), 7,12 (d, J= 1,7 Hz, 1H), 7,06 (dd, J= 5,3, 1,7 Hz, 1H), 5,00 — 4,96 (m, 1H),
4,93 — 4,87 (m, 1H), 4,22 (s, 1H), 3,99 — 3,91 (m, 1H), 3,21 — 3,15 (m, 1H), 2,99 - 2,94
(m, 1H), 2,47 (s, 3H), 2,43 (s, 3H), 2,11 — 2,04 (m, 1H), 1,44 — 1,36 (m, 1H). Hon hop
~5:1 ciia cac dong phan ving rugu.

Vi du 82: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyrimidin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

R N cl
HO N

Nj/N
LC-MS: Rt = 0,83 phit; MS m/z [M+H]" 394,1. Hon hop cua cac ddng phan ving
ruou.
Vi du 83 va 84 (twong ng v6i dinh 1 va dinh 2A)
(1R,2R,3S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-hydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,25,3R,4S,5R)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit
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Qua trinh tach khéng dbi xtmg rac-(1R,2R,3S,4R,5S)-N-(5,6-diclopyridin-3-y1)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit 1a hén hop
clia cac ddng phén ving ruou biang phuong phap sdc ky long siéu téi han st dung céc

diéu kién sau day tao ra cac hop chét dugc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IA @ 30 °C

Pha Pdng: 80% CO» / 20% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian luu = 1,96 phtt LC-MS: Rt = 1,05 phuat; MS m/z [M+H]"*
394.2. 'TH NMR (400 MHz, DMSO-ds) § 10,58 (s, 1H), 8,45 (d, J = 2,4 Hz, 1H), 8,38
(d, J=2,4 Hz, 1H), 8,34 (dd, J= 5,2, 0,7 Hz, 1H), 7,12 (s, 1H), 7,06 (dd, J= 5,2, 1,7
Hz, 1H), 5,02 — 4,98 (m, 1H), 4,94 — 4,89 (m, 1H), 4,23 (s, 1H), 4,00 — 3,94 (m, 1H),
3,19 —3,15 (m, 1H), 3,01 — 2,94 (m, 1H), 2,43 (s, 3H), 2,12 — 2,03 (m, 1H), 1,45 - 1,38
(m, 1H).

Pinh 2: Pinh duoc rita giai tht hai dugc tach bing cach str dung Sic ky 16ng siéu
t61 han véi thoi gian luu = 3,03 phit duoc c6 va duoc tai tinh ché bang phuong phap sic
ky 1ong sidu t¢i han st dung cc diéu kién sau ddy dé thu duoc hop chét dugc liét ké sau
day:

Chi tiét Phuong phép:
Cot: 21 x 250 mm AD-H @ 30 °C

Pha Dong: 80% CO, / 20% IPA+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut
Dinh 2A: Dinh duogc rira giai th nhat. SFC Thoi gian luu = 2,18 phat LC-MS: Rt

= 1,05 phut; MS m/z [M+H]" 394,2. 'TH NMR (400 MHz, DMSO-de) 6 10,58 (s, 1H),
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8,45 (d, J= 2,4 Hz, 1H), 8,38 (d, J = 2,4 Hz, 1H), 8,34 (dd, J = 5,2, 0,7 Hz, 1H), 7,12
(s, 1H), 7,06 (dd, J = 5,2, 1,7 Hz, 1H), 5,02 — 4,98 (m, 1H), 4,94 — 4,89 (m, 1H), 4,23
(s, 1H), 4,00 — 3,94 (m, 1), 3,19 3,15 (m, 1H), 3,01 —2,94 (m, 1H), 2,43 (s, 3H), 2,12
~2,03 (m, 1H), 1,45 — 1,38 (m, 1H).

Vi du 85: (1R,2R,3S,4R,5S)-5-hydroxy-3-(2-metylpyridin-4-y1)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

HO |\

LC-MS: Rt = 1,13 phat; MS m/z [M+H]* 393,3. 'TH NMR (400 MHz, DMSO-dé) &
10,41 (s, 1H), 8,34 (dd, J = 5,2, 0,8 Hz, 1H), 8,09 (s, 1H), 7,73 — 7,69 (m, 1H), 7,57 -
7,52 (m, 1H), 7,43 — 7,38 (m, 1H), 7,12 (s, 1H), 7,07 (dd, J = 5,2, 1,7 Hz, 1H), 5,02 —
4,95 (m, 1H), 4,94 — 4,88 (m, 1H), 4,23 (s, 1H), 4,01 — 3,94 (m, 1H), 3,22 - 3,17 (m,
1H), 3,00 — 2,96 (m, 1H), 2,43 (s, 3H), 2,13 — 2,04 (m, 1H), 1,45 — 1,37 (m, 1H). Hén

hop >20:1 ctia cac dong phan viing rugu.

Vi du 86: (1S,2R,3S,4S,6R)-6-hydroxy-3-(2-metylpyridin-4-yl)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,12 phat; MS m/z [M+H]* 393,3. '"H NMR (400 MHz, DMSO-dé) 8
10,51 (s, 1H), 8,34 (dd, J = 5,2, 0,7 Hz, 1H), 8,12 (s, 1H), 7,76 — 7,72 (m, 1H), 7,59 —
7,53 (m, 1H), 7,45 — 7,40 (m, 1H), 7,13 — 7,10 (m, 1H), 7,07 (dd, J= 5,2, 1,7 Hz, 1H),
4,92 (s, 1H), 4,66 — 4,61 (m, 1), 4,58 — 4,53 (m, 1H), 4,05 — 3,98 (m, 1H), 3,28 3,23
(m, 1H), 3,03 — 2,98 (m, 1H), 2,42 (s, 3H), 2,10 — 2,02 (m, 1H), 1,56 — 1,46 (m, 1H).

Hdn hop >20:1 ctia cac dong phéan ving rugu.

Vi du 87: (1R,2R,3S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-hydroxy-3-(pyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 0,84 phit; MS m/z [M+H]* 380,1. 'H NMR (400 MHz, DMSO-ds) &
10,60 (s, 1H), 8,50 — 8,46 (m, 2H), 8,45 (d, J = 2,4 Hz, 1H), 8,38 (d, J = 2,4 Hz, 1H),
7,29 — 7,25 (m, 2H), 5,04 — 4,99 (m, 1H), 4,96 — 4,90 (m, 1H), 4,25 (s, 1H), 4,02 — 3,95
(m, 1H), 3,26 — 3,22 (m, 1H), 3,01 — 2,96 (m, 1H), 2,12 — 2,04 (m, 1H), 1,48 — 1,37 (m,

1H). Hdn hop ~5:1 cta cac dong phin viing rugu.

Vi du 88: (1R,2R,38S,4R,5S)-5-hydroxy-3-(pyridin-4-yl)-N-(3-(triflometyl)phenyl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,11 phtit; MS m/z [M+H]" 379,2. 'H NMR (400 MHz, DMSO-ds) &
10,47 (s, 1H), 8,49 — 8,46 (m, 2H), 8,09 (s, 1H), 7,74 — 7,70 (m, 1H), 7,57 - 7,51 (m,
1H), 7,42 — 7,37 (m, 1H), 7,29 — 7,25 (m, 2H), 5,01 (s, 1H), 4,96 — 4,90 (m, 1H), 4,25
(s, 1H), 4,02 — 3,97 (m, 1H), 3,27 — 3,22 (m, 1H), 3,02 — 2,98 (m, 1H), 2,14 — 2,04 (m,
1H), 1,46 — 1,37 (m, 1H). Hdn hop >20:1 cua cac d6ng phan ving rugu.

Vi du 89: (1S,2R,38S,4S,6R)-6-hydroxy-3-(pyridin-4-yl)-N-(3-(triflometyl)phenyl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,08 phut; MS m/z [M+H]* 379,2. "H NMR (400 MHz, DMSO-ds) 6
10,56 (s, 1H), 8,50 — 8,45 (m, 2H), 8,12 (s, 1H), 7,77 — 7,73 (m, 1H), 7,59 — 7,53 (m,
1H), 7,44 — 7,40 (m, 1H), 7,29 — 7,24 (m, 2H), 4,94 (s, 1H), 4,69 — 4,62 (m, 1H), 4,61 —
4,55 (m, 1H), 4,04 — 3,97 (m, 1H), 3,32 — 3,28 (m, 1H), 3,06 — 3,00 (m, 1H), 2,13 —2,03
(m, 1H), 1,58 — 1,48 (m, 1H). Hon hop >20:1 cua cac d6ng phan viing ruou.
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Vi du 90: rac-(1R,2R,3S,4R,5S)-N-(5,6-diclopyridin-3-yl)-3-(2-flopyridin-4-yl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,30 phat; MS m/z [M+H]" 398,1. Hon hop cua cac ddng phan ving

rugu.
Vi du 90a va 90b (tuong tng v6i dinh 1 va dinh 2)

(1R,2R,38,4R,5S)-N-(5,6-diclopyridin-3-yl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2S,3R,4S,5R)-N-(5,6-diclopyridin-3-
yl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

0 ! N -Cl 0 | Ny Cl
8L X
N F HO™ Wﬂ ~F
N

hoac

HO

Qua trinh tach khéng dbi ximg rac-(1R,2R,3S,4R,58)-N-(5,6-diclopyridin-3-yl)-3-
(2-flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 90) la
hén hop cua céc ddng phin ving rugu bing phuong phép sic ky long siéu t6i han str

dung céac diéu kién sau déy tao ra cac hop chét dugc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IF @ 30 °C

Pha Dong: 70% CO2 / 30% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SEC Théi gian Iuu = 1,29 phat LC-MS: Rt = 1,30 phat; MS m/z [M+H]*
398,1. "H NMR (400 MHz, DMSO-ds) & 10,58 (s, 1H), 8,45 (d, J = 2,4 Hz, 1H), 8,38
(d, J=2,4 Hz, 1H), 8,17 (d, J = 5,2 Hz, 1H), 7,27 — 7,23 (m, 1H), 7,02 (s, 1H), 5,06 -
5,02 (m, 1H), 4,97 — 4,92 (m, 1H), 4,28 (s, 1H), 4,01 — 3,96 (m, 1H), 3,35 - 3,33 (m,
1H), 3,04 — 2,99 (m, 1H), 2,13 — 2,05 (m, 1H), 1,47 — 1,38 (m, 1H).

Pinh 2: SFC Thoi gian lwu = 1,95 phat LC-MS: Rt = 1,30 phut; MS m/z [M+H]"
398,1. 'H NMR (400 MHz, DMSO-ds) 6 10,58 (s, 1H), 8,45 (d, J = 2,4 Hz, 1H), 8,38
(d, J=2,4 Hz, 1H), 8,17 (d, J= 5,2 Hz, 1H), 7,27 — 7,23 (m, 1H), 7,02 (s, 1H), 5,06 —
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5,02 (m, 1H), 4,97 — 4,92 (m, 1H), 4,28 (s, 1H), 4,01 — 3,96 (m, 1H), 3,35 — 3,33 (m,
1H), 3,04 — 2,99 (m, 1H), 2,13 — 2,05 (m, 1H), 1,47 — 1,38 (m, 1H).

Vidu 91: (1R,2R,38S,4R,5S)-N-(5,6-diclopyridin-3-yl1)-3-(2,3-diflopyridin-4-yl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,35 phtit; MS m/z [M+H]" 416,1. '"H NMR (400 MHz, DMSO-ds) &
10,61 (s, 1H), 8,44 (d, J= 2,4 Hz, 1H), 8,39 (d, /= 2,4 Hz, 1H), 8,01 (dd, J=5,2, 1,2
Hz, 1H), 7,42 — 7,37 (m, 1H), 5,11 — 5,08 (m, 1H), 4,96 — 4,93 (m, 1H), 4,36 (s, 1H),
4,02 —3,97 (m, 1H), 3,64 — 3,60 (m, 1H), 3,05 — 3,02 (m, 1H), 2,15 -2,07 (m, 1H), 1,49
— 1,40 (m, 1H). H3n hop ~5:1 ctia cac dong phan ving rugu.

Vi du 92-102 dudi day duoc tdng hop theo quy trinh duge md ta trong vi du 77 st
dung metyl (1R,4S,5R)-3-bromo-5-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va
metyl (1S,4S,6S)-3-bromo-6-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop chét
trung gian 1g) va céc axit boronic/este khac nhau trong budc B va céc anilin khac nhau

trong budce D.

Vi du 92 va 94 (tuwong tng véi dinh 1 va dinh 3)
(IR,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2S,3R.4S,55)-N-(3,4-diclophenyl)-5-

flo-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
L CL 2 O
"‘\J\N cl N cl
H H
X F i | AN
N

hodc

Vi du 93 va 95 (twong ing v6i dinh 2 va dinh 4)
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(1S,2R,38,4S,6S)-N-(3,4-diclophenyl)-6-flo-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1R,2S,3R,4R,6R)-N-(3,4-diclophenyl)-6-
flo-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

., 'C{
hoac N

Qua trinh tich khong ddi ximg rac-(1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-
(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit 1a hén hop ctia cac dong
phén vung flo bing phuong phap sic ky 10ng siéu t6i han st dung cac didu kién sau day

tao ra cac hop chét duoc liét ké sau day:
Chi tiét Phuong phép:
C6t: 21 x 250 mm IF @ 30 °C

Pha Dong: 95-50% COz / 5-50% MeOH+0,5% isopropylamin trong 5 phut
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian ru = 2,45 phat LC-MS: Rt = 1,35 phat; MS m/z [M+H]*
395,1. "TH NMR (400 MHz, Axetonitril-ds) & 8,50 (s, 1H), 8,36 (dd, J= 5,2, 0,8 Hz, 1H),
7,88 (dd, J = 2.3, 0,6 Hz, 1H), 7,46 — 7,39 (m, 2H), 7,16 (s, 1H), 7,10 (dd, J = 5,2, 1,7
Hz, 1H), 5,24 — 5,02 (m, 1H), 4,92 — 4,87 (m, 1H), 4,65 — 4,58 (m, 1H), 4,09 — 4,02 (m,
1H), 3,18 — 3,11 (m, 1H), 2,46 (s, 3H), 2,23 — 2,16 (m, 1H), 1,91 — 1,79 (m, 1H).

Dinh 2: SFC Thoi gian Ivu = 2,75 phat LC-MS: Rt = 1,35 phut; MS m/z [M+H]"
395,1. 'THNMR (400 MHz, Axetonitril-d3) & 8,61 (s, 1H), 8,36 (dd, /= 5,2, 0,7 Hz, 1H),
7,87 (d, J=2,4 Hz, 1H), 7,43 (d, J= 8,8 Hz, 1H), 7,40 — 7,37 (m, 1H), 7,13 (s, 1H), 7,07
(dd, J=5,2, 1,7Hz, 1H), 5,12 — 4,97 (m, 1H), 4,97 — 4,95 (m, 1H), 4,68 — 4,62 (m, 1H),
3,26 —3,20 (m, 1H), 2,97 — 2,91 (m, 1H), 2,46 (s, 3H), 2,41 —2,29 (m, 1H), 1,83 — 1,68
(m, 1H).

Dinh 3: SFC Thoi gian Ivu = 2,85 phut LC-MS: Rt = 1,35 phut; MS m/z [M+H]"
395,1. 'TH NMR (400 MHz, Axetonitril-ds) & 8,50 (s, 1H), 8,36 (dd, J= 5,2, 0,8 Hz, 1H),
7,88 (dd, J = 2.3, 0,6 Hz, 1H), 7,46 — 7,39 (m, 2H), 7,16 (s, OH), 7,10 (dd, /= 5,2, 1,7
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Hz, 1H), 5,24 — 5,02 (m, 1H), 4,92 — 4,87 (m, 1H), 4,65 — 4,58 (m, 1H), 4,09 — 4,02 (m,
1H), 3,18 — 3,11 (m, 1H), 2,46 (s, 3H), 2,23 — 2,16 (m, 1H), 1,91 - 1,79 (m, 1H).

Dinh 4: SFC Thoi gian luu = 3,12 phat LC-MS: Rt = 1,35 phut; MS m/z [M+H]"
395,1. '"H NMR (400 MHz, Axetonitril-d3) § 8,61 (s, 1H), 8,36 (dd, /= 5,2, 0,7 Hz, 1H),
7,87 (d, J= 2,4 Hz, 1H), 7,43 (d, J= 8,8 Hz, 1H), 7,40 — 7,37 (m, 1H), 7,13 (s, 1H), 7,07
(dd, J=52, 1,7 Hz, 1H), 5,12 — 4,97 (m, 1H), 4,97 — 4,95 (m, 1H), 4,68 — 4,62 (m, 1H),
3,26 — 3,20 (m, 1H), 2,97 — 2,91 (m, 1H), 2,46 (s, 3H), 2,41 —2,29 (m, 1H), 1,83 — 1,68
(m, 1H).

Vi du 96: (1R,2R,3S,4R,5R)-5-flo-3-(2-metylpyridin-4-y1)-N-(3-(triflometyl)phenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

B

o F

§ F
X

LC-MS: Rt = 1,29 phit; MS m/z [M+H]* 395,2. 'H NMR (400 MHz, DMSO-ds) §
10,38 (s, 1H), 8,37 (dd, J=5,1, 0,8 Hz, 1H), 8,10 (s, 1H), 7,75 — 7,71 (m, 1H), 7,55 (,
J=8,0 Hz, 1H), 7,45 — 7,39 (m, 1H), 7,16 (s, 1H), 7,10 (dd, J = 5,2, 1,7 Hz, 1H), 5,25
5,03 (m, 1H), 5,01 — 4,95 (m, 1H), 4,74 — 4,68 (m, 1H), 4,06 — 3,98 (m, 1H), 3,25 —
3,20 (m, 1H), 2,44 (s, 3H), 2,25 — 2,10 (m, 1H), 1,82 — 1,70 (m, 1H). Hén hop >20:1

cua cac dong phan vung flo.

Vi du 97: (1R,2R,38S,4R,5R)-5-flo-N-(6-metoxypyridin-3-yl)-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,92 phat; MS m/z [M+H]* 358,2. '"H NMR (400 MHz, DMSO-ds) 8
10,06 (s, 1H), 8,37 (d, J = 5.2 Hz, 1H), 8,31 (dd, J=2,7, 0,7 Hz, 1H), 7,87 (dd, J = 8.9,
2.7 Hz, 1H), 7,15 (s, 1H), 7,09 (dd, J= 5,2, 1,7 Hz, 1H), 6,79 (dd, J = 8,8, 0,7 Hz, 1H),
5.24—5,04 (m, 1H), 4,97 — 4,91 (m, 1H), 4,71 — 4,66 (m, 1H), 4,02 — 3,98 (m, 1H), 3,80
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(s, 3H), 3,22 - 3,15 (m, 1H), 2,44 (s, 3H), 2,24 — 2,09 (m, 1H), 1,82 - 1,70 (m, LH). Hén
hop >20:1 cta cac ddng phan vang flo.

Vi du 98: (1R,2R,3S,4R,5R)-N-(5,6-diclopyridin-3-yl)-5-flo-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,21 phit; MS m/z [M+H]* 396,2. 'H NMR (400 MHz, DMSO-ds) &
10,59 (s, 1H), 8,46 (d, J = 2,4 Hz, 1H), 8,41 (d, J = 2,4 Hz, 1H), 8,37 (d, /= 5,1 Hz,
1H), 7,17 — 7,14 (m, 1H), 7,09 (dd, J = 5,2, 1,7 Hz, 1H), 5,26 — 5,05 (m, 1H), 5,01 —
4,94 (m, 1H), 4,75 — 4,67 (m, 1H), 4,03 — 3,97 (m, 1H), 3,27 — 3,21 (m, 1H), 2,44 (s,
3H), 2,24 — 2,11 (m, 1H), 1,81 — 1,67 (m, 1H). >20:1 hdn hop ctia cac ddng phan ving
flo.

Vidu 99: (1R,2R,3S,4R,5R)-5-flo-3-(2-metylpyridin-4-yl)-N-(3-
(triflometoxy)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,30 phtt; MS m/z [M+H]" 411,2. "H NMR (400 MHz, DMSO-dj) 6
10,34 (s, 1H), 8,38 (dd, /= 5,2, 0,8 Hz, 1H), 7,78 (s, 1H), 7,49 — 7,41 (m, 2H), 7,19 —
7,15 (m, 1H), 7,10 (dd, J= 5,2, 1,7 Hz, 1H), 7,08 — 7,04 (m, 1H), 5,26 — 5,04 (m, 1H),
4,99 — 4,94 (m, 1H), 4,75 — 4,66 (m, 1H), 4,04 — 4,00 (m, 1H), 3,25 - 3,20 (m, 1H), 2,45
(s, 3H), 2,24 — 2,09 (m, 1H), 1,81 — 1,68 (m, 1H). Hdn hop >20:1 ciia cac ddng phan
vung flo.

Vi du 100: (1R,2R,3S,4R,5R)-5-flo-N-(3-flo-4-(triflometoxy)phenyl)-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,36 phut; MS m/z [M+H]* 429,2. 'H NMR (400 MHz, DMSO-d¢) &
10,43 (s, 1H), 8,37 (d, J= 0,7 Hz, 1H), 7,84 (dd, J = 12,9, 2,5 Hz, 1H), 7,55 - 7,50 (m,
1H), 7,36 — 7,32 (m, 1H), 7,15 (s, 1H), 7,09 (dd, J = 5,2, 1,7 Hz, 1H), 5,25 — 5,04 (m,
1H), 4,99 — 4,93 (m, 1H), 4,74 — 4,68 (m, 1H), 4,03 —3,99 (m, 1H), 3,25 - 3,17 (m, 1H),
2,44 (s, 3H), 2,23 — 2,10 (m, 1H), 1,79 — 1,65 (m, 1H). Hn hop >20:1 ciia cac ddng

phan vung flo.

Vidu 101: (1R,2R,3S,4R,5R)-5-flo-N-(1-metyl-1H-pyrazol-3-yl)-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,43 phut; MS m/z [M+H]* 331,3. "H NMR (400 MHz, DMSO-d) &
10,54 (s, 1H), 8,36 (dd, /= 5,1, 0,8 Hz, 1H), 7,55 (d, /= 2,3 Hz, 1H), 7,12 (s, 1H), 7,06
(dd, J=5.2, 1,7 Hz, 1H), 6,46 (d, J = 2,2 Hz, 1H), 5,22 - 5,01 (m, 1H), 4,95 — 4,89 (m,
1H), 4,70 — 4,65 (m, 1H), 4,03 — 3,98 (m, 1H), 3,71 (s, 3H), 3,20 — 3,15 (m, 1H), 2,44
(s, 3H), 2,19 — 2,06 (m, 1H), 1,75 — 1,61 (m, 1H). Hén hop >20:1 cua céc dong phan

vung flo.
Vi du 102: (1R,2R,38S,4R,5R)-5-flo-3-(2-metylpyridin-4-yl)-N-(5-metylthiazol-2-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

-

N
H

LC-MS: Rt = 1,04 phut; MS m/z [M+H]" 348,2. "H NMR (400 MHz, DMSO-d) 8
12,11 (s, 1H), 8,37 (dd, /= 5,1, 0,7 Hz, 1H), 7,16 — 7,11 (m, 2H), 7,08 (dd, /=5,3, 1,7
Hz, 1H), 5,25 — 5,04 (m, 1H), 5,02 — 4,97 (m, 1H), 4,75 — 4,69 (m, 1H), 4,06 — 4,00 (m,
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1H), 3,33 — 3,27 (m, 1H), 2,44 (s, 3H), 2,34 (s, 3H), 2,24 - 2,10 (m, 1H), 1,68 — 1,53
(m, 1H). H3n hop ~8:1 clia cac ddng phan ving flo.

Vi du 103-116 duéi day duoc tdng hop theo quy trinh dugc md ta trong vi du 77 sir
dung metyl (IR,4S,5S)-3-bromo-5-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat va
metyl (18S,4S,6R)-3-bromo-6-flo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (Hop chét
trung gian 1j) va céc axit boronic/este khac nhau trong buéc B va céc anilin khac nhau
trong budc D.

Vidu 103: (1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(2-metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,54 phut; MS m/z [M+H]* 411,2. '"H NMR (500 MHz, DMSO-ds) 3
10,37 (s, 1H), 8,10 (dd, J = 5.3, 0,7 Hz, 1H), 7,97 (d, J = 2,4 Hz, 1H), 7,56 (d, J = 8.8
Hz, 1H), 7,41 (dd, J=8.8, 2,4 Hz, 1H), 6,88 (dd, J= 5.4, 1,5 Hz, 1H), 6,66 (s, 1H), 5,16
—5,01 (m, 1H), 5,01 —4,98 (m, 1H), 4,67 (d, J= 10,6 Hz, 1H), 3,83 (s, 3H), 3,24 — 3,19
(m, 1H), 3,02 — 2,96 (m, 1H), 2,30 — 2,20 (m, 1H), 1,79 — 1,64 (m, 1H). Hén hop >20:1

ctia cac dong phén vung flo.

Vi du 104: (1S,2R,38S,4S,6R)-N-(3,4-diclophenyl)-6-flo-3-(2-metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,55 phut; MS m/z [M+H]* 411,1. 'H NMR (400 MHz, Axetonitril-
ds) 5 8,55 (s, 1H), 8,07 (dd, J= 5,4, 0,7 Hz, 1H), 7,86 (d, J = 2,4 Hz, 1H), 7,43 (d, J =
8,7 Hz, 1H), 7,37 (dd, J= 8,8, 2,4 Hz, 1H), 6,87 (dd, /= 5.3, 1,5 Hz, 1H), 6,67 (dd, J =
1,5, 0,7 Hz, 1H), 5,11 — 4,92 (m, 2H), 4,67 — 4,59 (m, 1H), 3,86 (s, 3H), 3,27 — 3,21 (m,
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1H), 2,97 — 2,90 (m, 1H), 2,43 — 2,31 (m, 1H), 1,84 — 1,65 (m, 1H). Hbn hop >20:1 clia
cac ddng phan ving flo.
Vi du 105: (1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(2-metylpyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,31 phiit; MS m/z [M+H]* 395.2. 'H NMR (400 MHz, Axetonitril-
d5) 5 8,56 (s, 1H), 8,36 (dd, J = 5,2, 0,8 Hyz, 1H), 7,87 (d, J = 2,4 Hz, 1H), 7,45 — 7,38
(m, 2H), 7,13 (s, 1H), 7,08 — 7,06 (m, 1H), 5,13 — 4,93 (m, 2H), 4,68 — 4,63 (m, 1H),
3.26 —3.22 (m, 1H), 2,96 — 2,91 (m, 1H), 2,46 (s, 3H), 2,40 — 2,30 (m, 1H), 1,85 — 1,77
(m, 1H). H3n hop >20:1 ciia cac déng phan ving flo.

Vi du 106: (18,2R,3S,4S,6R)-N-(3,4-diclophenyl)-6-flo-3-(2-metylpyridin-4-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,31 phit; MS m/z [M+H]* 395,2. 'TH NMR (400 MHz, Axetonitril-
;) § 8,52 (s, 1H), 8,36 (dd, J= 5,2, 0,8 Hz, 1H), 7,89 (d, J = 2,0 Hz, 1H), 7,45 — 7,38
(m, 2H), 7,18 — 7,15 (m, 1H), 7,10 (dd, J = 5,2, 1,7 Hz, 1H), 5,23 - 5,03 (m, 1H), 4,91
— 4,86 (m, 1H), 4,64 — 4,59 (m, 1H), 4,08 — 4,05 (m, 1H), 3,19 — 3,13 (m, 1H), 2,46 (s,
3H), 2,20 — 2,11 (m, 1H), 1,91 — 1,79 (m, 1H). Hon hop >20:1 ctia cac ddng phan ving
flo.

Vidu 107: (1R,2R,3S,4R,5S)-5-flo-3-(2-metylpyridin-4-yl)-N-(3-(triflometyl)phenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,29 phut; MS m/z [M+H]" 395,2. 'TH NMR (400 MHz, Axetonitril-
- &) 88,72 (s, 1H), 8,35 (dd, J=5,2, 0,8 Hz, 1H), 8,02 (s, 1H), 7,68 — 7,62 (m, 1H), 7,52
— 7,46 (m, 1H), 7,42 — 7,36 (m, 1H), 7,14 (s, 1H), 7,07 (dd, /= 5,2, 1,7 Hz, 1H), 5,13 —
4,95 (m, 2H), 4,70 — 4,63 (m, 1H), 3,29 — 3,23 (m, 1H), 2,99 — 2,92 (m, 1H), 2,45 (s,
3H), 2,43 — 2,34 (m, 1H), 1,86 — 1,67 (m, 1H). Hon hop >20:1 cta cac ddng phan ving
flo.

Vi du 108: (1S,2R,38S,4S,6R)-6-flo-3-(2-metylpyridin-4-yl)-N-(3-(triflometyl)phenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,29 phut; MS m/z [M+H]" 395,2. 'TH NMR (400 MHz, Axetonitril-
) 6 8,59 (s, 1H), 8,37 (dd, J= 5,2, 0,8 Hz, 1H), 8,03 (s, 1H), 7,71 - 7,67 (m, 1H), 7,53
— 7,47 (m, 1H), 7,42 — 7,37 (m, 1H), 7,18 (s, 1H), 7,11 (dd, /= 5,3, 1,7 Hz, 1H), 5,24 —
5,03 (m, 1H), 4,94 — 4,89 (m, 1H), 4,66 — 4,60 (m, 1H), 4,12 —4,07 (m, 1H), 3,21 3,16
(m, 1H), 2,46 (s, 3H), 2,24 — 2,14 (m, 1H), 1,90 — 1,81 (m, 1H). Hon hop >20:1 ctia cac
ddng phéan ving flo.

Vi du 109: (1R,2R,3S,4R,5S)-N-(5,6-diclopyridin-3-yl)-5-flo-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,22 phat; MS m/z [M+H]" 396,2. '"H NMR (400 MHz, Axetonitril-
&) § 8,73 (s, 1H), 8,40 (d, J= 2,4 Hz, 1H), 8,36 (dd, /= 5,2, 0,8 Hz, 1H), 8,28 (d, /=
2,4 Hz, 1H), 7,14 — 7,13 (m, 1H), 7,07 (dd, J = 5,3, 1,7 Hz, 1H), 5,13 — 4,94 (m, 2H),
4,69 — 4,62 (m, 1H), 3,27 — 3,21 (m, 1H), 3,00 — 2,94 (m, 1H), 2,46 (s, 3H), 2,40 - 2,30
(m, 1H), 1,86 — 1,67 (m, 1H). Hon hop >20:1 cta céc d6ng phan ving flo.

Vi du 110: (1S,2R,3S,4S,6R)-N-(5,6-diclopyridin-3-y1)-6-flo-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,22 phit; MS m/z [M+H]" 396,2. 'H NMR (400 MHz, Axetonitril-
ds) & 8,69 (s, 1H), 8,42 (d, J= 2,4 Hz, 1H), 8,37 (dd, /= 5,2, 0,8 Hz, 1H), 8,31 (d, J=
2,4 Hz, 1H), 7,17 (s, 1H), 7,10 (dd, J = 5,2, 1,7 Hz, 1H), 5,24 — 5,04 (m, 1H), 4,93 —
4,89 (m, 1H), 4,64 — 4,60 (m, 1H), 4,09 — 4,05 (m, 1H), 3,22 — 3,18 (m, 1H), 2,46 (s,
3H), 2,25 - 2,14 (m, 1H), 1,90 — 1,78 (m, 1H). Hén hop >20:1 cta cac déng phan ving
flo.

Vidu 111: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(2-flopyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,59 phat; MS m/z [M+H]" 399,1. 'TH NMR (400 MHz, Axetonitril-
ds) 8 8,55 (s, 1H), 8,13 (d, J=5,2 Hz, 1H), 7,86 (d, /= 2,4 Hz, 1H), 7,44 (d, /= 8,8 Hz,
1H), 7,37 (dd, J = 8,8, 2,4 Hz, 1H), 7,23 — 7,20 (m, 1H), 6,97 — 6,93 (m, 1H), 5,13 —
4,95 (m, 2H), 4,70 — 4,65 (m, 1H), 3,39 — 3,34 (m, 1H), 2,99 — 2,94 (m, 1H), 2,41 -2,30
(m, 1H), 1,85 — 1,69 (m, 1H). Hon hop >20:1 cua cac d6ng phan ving flo.

Vidu 112: (1S,2R,3S,4S,6R)-N-(3,4-diclophenyl)-6-flo-3-(2-flopyridin-4-yl)-7-

cl

§ (X

N cl
F

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,59 phut; MS m/z [M+H]* 399,1. 'H NMR (400 MHz, Axetonitril-
ds) & 8,50 (s, 1H), 8,13 (dd, J= 5,2, 0,7 Hz, 1H), 7,88 (d, J = 2,2 Hz, 1H), 7,45 — 7,39
(m, 2H), 7,27 — 7,23 (m, 1H), 6,99 — 6,97 (m, 1H), 5,25 — 5,04 (m, 1H), 4,94 — 4,89 (m,
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1H), 4,68 — 4,65 (m, 1H), 4,21 — 4,17 (m, 1H), 3,20 - 3,15 (m, 1H), 2,25 - 2,17 (m, 1H),
1,91 — 1,80 (m, 1H). H3n hop ~5:1 ciia c4c dong phéan ving flo.
Vi du 113: (1R,2R,3S,4R,5S)-3-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-5-flo-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,33 phat; MS m/z [M+H]* 397,2. 'H NMR (400 MHz, Axetonitril-
&) & 8,57 (s, 1H), 8,18 (s, 2H), 7,85 (d, J= 2,4 Hz, 1H), 7,43 (d, J = 8,8 Hz, 1H), 7,37
(dd, J= 8,8, 2,4 Hz, 1H), 5,37 (s, 2H), 5,10 — 4,92 (m, 2H), 4,56 — 4,51 (m, 1H), 3,11 -
3,07 (m, 1H), 2,93 — 2,89 (m, 1H), 2,44 — 2,33 (m, 1H), 1,81 — 1,65 (m, 1H). Hén hop

>20:1 cta cac ddng phan ving flo.

Vi du 114: (1S,2R,38,4S,6R)-3-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-6-flo-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,33 phuat; MS m/z [M+H]" 397,2. '"H NMR (400 MHz, Axetonitril-
ds) & 8,50 (s, 1H), 8,22 (s, 2H), 7,87 (dd, J=2.2, 0,6 Hz, 1H), 7,44 — 7,39 (m, 2H), 5,36
(s, 2H), 5,20 — 5,01 (m, 1H), 4,89 — 4,84 (m, 1H), 4,54 — 4,50 (m, 1H), 3,94 — 3,90 (m,
1H), 3,14 — 3,07 (m, 1H), 2,21 — 2,10 (m, 1H), 1,93 — 1,83 (m, 1H). Hon hop ~5:1 cia

cac ddng phan ving flo.

Vidu 115: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-flo-3-(6-metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,32 phat; MS m/z [M+H]* 395,2. '"H NMR (400 MHz, Axetonitril-
&) & 8,55 (s, 1H), 8,37 — 8,34 (m, 1H), 7,86 (d, J = 2,4 Hz, 1H), 7,57 (dd, J = 8,1, 2,4
Hz, 1H), 7.43 (d, J = 8,8 Hz, 1H), 7,37 (dd, J = 8,8, 2,4 Hz, 1H), 7,16 (d, J = 8,0 Hz,
1H), 5,14 — 4,93 (m, 2H), 4,61 — 4,55 (m, 1H), 3,27 — 3,23 (m, 1H), 2,97 — 2,92 (m, 1H),
2,45 (s, 3H), 2,44 — 2,33 (m, 1H), 1,83 — 1,67 (m, 1H). Hon hop >20:1 clia céc dong

phéan vung flo.

Vidu 116: (1S,2R,38,4S,6R)-N-(3,4-diclophenyl)-6-flo-3-(6-metylpyridin-3-yl)-7-

- oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,32 phut; MS m/z [M+H]* 395,2. 'TH NMR (400 MHz, Axetonitril-
) 8 8,57 (s, 1H), 8,39 (d, J= 2,4 Hz, 1H), 7,86 (d, J = 2,1 Hz, 1H), 7,60 (dd, J= 8,1,
2,4 Hz, 1H), 7,43 — 7,36 (m, 2H), 7,16 (d, J = 8,0 Hz, 1H), 5,21 — 5,01 (m, 1H), 4,91 -
4,86 (m, 1H), 4,58 — 4,54 (m, 1H), 4,12 — 4,06 (m, 1H), 3,18 — 3,11 (m, 1H), 2,45 (s,
3H), 2,21 — 2,10 (m, 1H), 1,92 — 1,81 (m, 1H). Hén hop >20:1 ctia céc ddng phan ving
flo.

Vidu 117: (1S,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(2-metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Hop chdt tiéu d& duoc didu ché tr metyl (1S,2S,4R,5R)-7-bromo-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxylat (Hop chét trung gian 1d) st dung céc Budc
A-C nhu trong So db 3.

Budc A: Dung dich c6 khudy chira 3,4-dicloanilin (568mg, 3,51 mmol) trong toluen
khan (10 mL) tai 0 °C trong didu kién N2 duoc bd sung trimetyl nhém trong toluen (2
M, 3,9 mL, 7,79 mmol). Sau 10 phut, bé da dugc loai bd va hdn hop dugc khqu tai
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nhiét d6 phong trong 30 phut. Phan tmg dugc 1am mét lai dén 0 °C va 1d (955 mg, 3,90
mmol, dugc hoa tan trong 2 mL toluen) duoc bd sung va phan tmg duge khudy tai nhiét
dd phong trong 6 gio. Phan img dugc lam mat dén 0 °C va dugc lam dimg bang dung
dich cta NH4Cl nudc bdo hoa va metanol. Huyén phu dugc loc va chét rin duoc ria
bang EtOAc. Lép hitu co duge tach va dugc rira bing nuéc mudi va duoc 1am khé qua
natri sulfat khan va dugc c6. Hop chit tho dugc tinh ché bang séc ky cot silic dioxit sir
dung DCM va EtOAc dé thu duoc (18,2S,4R,5R)-7-bromo-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit. LC-MS: Rt = 1,63 phut; MS m/z [M+H]"
373,9. 'TH NMR (400 MHz, DMSO-ds) 8 10,10 (s, 1H), 8,04 (d, J = 2,3 Hz, 1H), 7,65
(dd, J=8,9, 2,3 Hz, 1H), 7,60 (d, J= 8,8 Hz, 1H), 5,15 (s, 1H), 4,87 (s, 1H), 1,70 — 1,66
(m, 1H), 1,60 — 1,55 (m, 1H), 1,42 — 1,39 (m, 1H), 1,02 — 0,98 (m, 1H).

Budc B: Dung dich ¢6 khudy chtra (18,28,4R,5R)-7-bromo-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit (525 mg, 1,40 mmol) trong THF (10 mL)
va nude (2,5 mL) tai 0 °C dugce bd sung axit axetic (0,321 mL) va bdt Zn theo phan (366
mg, 5,60 mmol). Huyén pht dic phan tmg dugc khudy dén nhiét d6 phong trong 15
phut. Phan tmg dugc loc va dugc trung hoa bang natri bicacbonat bdo hoa dén pH ~7.
Hop chét nay dugc chiét bing etyl axetat. L6p hitu co dugc rira bing nudce va nude mudi
va duoc 1am kho qua natri sulfat khan va dugc c6. Hop chit tho duoc tinh ché bang sic
ky cdt silic dioxit (hexan:EtOAc) dé thu duoc (18S,2S,4R,5R)-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit. LC-MS: Rt = 1,54 phit; MS m/z [M+H]"
296,0. 'TH NMR (400 MHz, DMSO-ds) 8 10,11 (s, 1H), 8,05 (d, /= 2,3 Hz, 1H), 7,64
(dd, J=8,9, 2,4 Hz, 1H), 7,59 (d, J= 8,8 Hz, 1H), 7,37 (d, /= 1,7 Hz, 1H), 4,98 (s, 1H),
4,89 (d, J=1,7 Hz, 1H), 1,42 — 1,36 (m, 3H), 0,96 — 0,90 (m, 1H).

Budce C: Hén hop cua (18,28S,4R,5R)-N-(3,4-diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]oct-6-en-6-carboxamit (150mg, 0,507 mmol), 2-metyl-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (133  mg, 0,608 mmol),  2,2-
bis(diphenylphosphino)-1,1-binaptalen ~ (32 mg, 0,051 mmol), clo(1,5-
xyclooctadien)rodi(I) dime (12 mg, 0,025mmol) va kali cacbonat (35,0mg, 0,253 mmol)
trong 1,4-dioxan (2 mL) va nude (0,5 mL) duge gia nhiét trong 16 vi séng tai 100 °C
trong 1 gio. Phan Gng thd dugc 14y trong celite va dung mdi dugc cd dén kho kiét. Hop
chit thé duoc tinh ché bang sic ky cot silic dioxit dé thu duoc (1S,2S,4R,5R,6S,7S)-N-
(3,4-diclophenyl)-7-(2-metylpyridin-4-yl)-8-oxatrixyclo[3.2.1. 0%>*]octan-6-carboxamit
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(cis) va (18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(2-metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit (Vi du 117). Phuong phdp B LC-MS: Rt =
1,33 phat; MS m/z [M+H]"* 389,0. '"H NMR (400 MHz, DMSO-ds) 5 10,26 (s, 1H), 8,33
(d, J=5,1 Hz, 1H), 8,02 (d, J= 2,4 Hz, 1H), 7,57 (d, /= 8,8 Hz, 1H), 7,45 (dd, J= 8.8,
2,4 Hz, 1H), 7,12 — 7,10 (m, 1H), 7,05 (dd, J = 5,2, 1,6 Hz, 1H), 4,75 (d, /= 4,9 Hz,
1H), 4,38 (s, 1H), 3,50 (d, J=4,8 Hz, 1H), 3,07 (t, J= 4,8 Hz, 1H), 2,42 (s, 3H), 1,33 -
1,28 (m, 1H), 1,18 — 1,13 (m, 1H), 0,43 — 0,39 (m, 1H), 0,21 - 0,15 (m, 1H).

Vi du 118-137 duéi day dugc tdng hop theo quy trinh dugc mo ta trong vi du 117 st
dung metyl (1S,2S,4R,5R)-7-bromo-8-oxatrixyclo[3.2.1.0%*]oct-6-en-6-carboxylat
(Hop chét trung gian 1d) va céc anilin khac nhau trong buéc A va céc este/axit boronic

khac nhau trong budc C.

Vi du 118: (18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(2-metoxypyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

Phuong phép B LC-MS: Rt = 1,59 phit; MS m/z [M+H]* 405,1. "H NMR (400 MHz,
DMSO-ds) § 10,27 (s, 1H), 8,07 (d, J = 5,3 Hz, 1H), 8,01 (d, J = 2,4 Hz, 1H), 7.57 (d, J
= 8,8 Hz, 1H), 7,45 (dd, /= 8,8, 2,4 Hz, 1H), 6,87 (dd, J= 5,3, 1,4 Hz, 1H), 6,47 - 6,45
(m, 1H), 4,75 (d, J = 4,9 Hz, 1H), 4,38 (s, 1H), 3,81 (s, 3H), 3,51 (d, J = 4,8 Hz, 1H),
3,07 (t, J = 4,9 Hz, 1H), 1,33 — 1,28 (m, 1H), 1,19 — 1,13 (m, 1H), 0,42 - 0,39 (m, 1H),
0,20 - 0,15 (m, 1H).

Vidu 119: (18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(2-flopyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit
L L
L” cl
X F

N
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Phuong phap B LC-MS: Rt = 1,71 phiit; MS m/z [M+H]* 393,0. "H NMR (400 MHz,
DMSO-ds) § 10,27 (s, 1H), 8,16 (d, J= 5,2 Hz, 1H), 8,02 (d, J = 2,4 Hz, 1H), 7,57 (d, J
= 8.8 Hz, 1H), 7,45 (dd, J=8,8, 2,4 Hz, 1H), 7,23 (dt,J= 5.2, 1,8 Hz, 1H), 7,00 (s, 1H),
4,79 (d,J= 4,9 Hz, 1H), 4,44 (s, 1H), 3,65 (d, /= 4,8 Hz, 1H), 3,12 (t, /= 4,8 Hz, 1H),
1,34 - 1,30 (m, 1H), 1,20 - 1,16 (m, 1H), 0,43 - 0,40 (m, 1H), 0,19 - 0,17 (m, 1H).

Vi du 120: (18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(6-(triflometyl)pyridin-2-y1)-

8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

Phuong phép B LC-MS: Rt = 1,84 phut; MS m/z [M+H]* 443,0. 'H NMR (400 MHz,
DMSO-ds) § 10,38 (s, 1H), 8,06 (t, J = 7.8 Hz, 1H), 8,02 (d, J = 2,4 Hz, 1H), 7,76 (d, J
= 7.4 Hz, 1H), 7,73 (d, J = 8,0 Hz, 1H), 7,57 (d, J= 8,8 Hz, 1H), 7,48 (dd, J = 8,8, 2,4
Hz, 1H), 4,77 (d, /= 5,0 Hz, 1H), 4,50 (s, 1H), 3,87 (d, J= 4,8 Hz, 1H), 3,68 (t, /= 4.9
Hz, 1H), 1,41 - 1,37 (m, 1H), 1,19 -1,14 (m, 1H), 0,42 - 0,40 (m, 1H), 0,21 - 0,16 (m,
1H).

Vi du 121: rac-(1S,2S ,4R,5R,6R,7S)-7-(2-metylpyridin-4-y1)-N-(3-
(triflometyl)phenyl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

Phuong phép B LC-MS: Rt = 1,30 phut; MS m/z [M+H]* 389,1. "H NMR (400 MHz,
DMSO-ds) 5 10,34 (s, 1H), 8,34 (d, J= 5,1 Hz, 1H), 8,13 (s, 1H), 7,74 (d, J = 8,4 Hz,
1H), 7,55 (t, J = 8,0 Hz, 1H), 7,40 (d, J="7,7 Hz, 1H), 7,12 (s, 1H), 7,06 (d, /= 5,1 Hz,
1H), 4,77 (d, J= 4,9 Hz, 1H), 4,39 (s, 1H), 3,52 (d, J= 4,8 Hz, 1H), 3,10 (t, /= 4,8 Hz,
1H), 2,42 (s, 3H), 1,33 — 1,28 (m, 1H), 1,21 — 1,16 (m, 1H), 0,43 — 0,38 (m, 1H), 0,21 —
0,15 (m, 1H).

Vi du 121a va 121b (twong tmg vé6i dinh 1 va dinh 2)

(1S,2S,4R,5R,6R,7S)-7-(2-metylpyridin-4-yl)-N-(3-(triflometyl)phenyl)-8-
oxatrixyclo[3.2.1.02,4]octan-6-carboxamit hodc (1R,2R,4S,5S,6S,7R)-7-(2-
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metylpyridin-4-yl)-N-(3-(triflometyl)phenyl)-8-oxatrixyclo[3.2.1.0*]octan-6-

carboxamit

Qua trinh tach khong d6i xtng rac-(18,2S,4R,5R,6R,7S)-7-(2-metylpyridin-4-yl)-
N-(3-(triflometyl)phenyl)-8-oxatrixyclo[3.2.1 .0%*]octan-6-carboxamit (Vidu 121) bang
phuong phép sic ky 1ong siéu toi han sir dung cac didu kién sau ddy tao ra cac hop chit

duoc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IB @ 30 °C

Pha Pong: 90% CO> / 10% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Dinh 1: SFC Thoi gian leu = 1,28 phut LC-MS: Rt = 1,43 phut; MS m/z [M+H]*
389,1. 'H NMR (400 MHz, DMSO-ds) 5 10,32 (s, 1H), 8,34 (d, J = 5,1 Hz, 1H), 8,13
(s, 1H), 7,74 (d, J= 8,5 Hz, 1H), 7,55 (t, J = 8,0 Hz, 1H), 7,41 (d, /= 7,7 Hz, 1H), 7,12
(s, 1H), 7,06 (dd, J=5,1, 1,4 Hz, 1H), 4,77 (d, J= 4,9 Hz, 1H), 4,39 (s, 1H), 3,52 (d, J
= 4.8 Hz, 1H), 3,10 (t, J = 4,8 Hz, 1H), 2,42 (s, 3H), 1,34 — 1,28 (m, 1H), 1,21 - 1,15
(m, 1H), 0,43 — 0,38 (m, 1H), 0,22 — 0,15 (m, 1H).

Dinh 2: SFC Thoi gian luu = 1,66 phut LC-MS: Rt = 1,43 phut; MS m/z [M+H]*
389,1. 'H NMR (400 MHz, DMSO-ds) & 10,32 (s, 1H), 8,34 (d, J = 5,1 Hz, 1H), 8,13
(s, 1H), 7,74 (d, J= 8,5 Hz, 1H), 7,55 (1, J = 8,0 Hz, 1H), 7,41 (d, /= 7,7 Hz, 1H), 7,12
(s, 1H), 7,06 (dd, J=5,1, 1,4 Hz, 1H), 4,77 (d, J = 4,9 Hz, 1H), 4,39 (s, 1H), 3,52 (d, J
— 4.8 Hz, 1H), 3,10 (t, J = 4,8 Hz, 1H), 2,42 (s, 3H), 1,34 — 1,28 (m, 1H), 1,21 - 1,15
(m, 1H), 0,43 — 0,38 (m, 1H), 0,22 — 0,15 (m, 1H).

Vidu 122: rac-(lS,ZS,4R,5R,6R,7S)-N-(3,4-dic10phenyl)-7-(2,3-diﬂopyridin—4-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit
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Phuong phap B LC-MS: Rt = 1,73 phit; MS m/z [M+H]* 411,0. "H NMR (400 MHz,
DMSO-de) § 10,29 (s, 1H), 8,01 (d, J = 2,4 Hz, 1H), 8,00 (d, J = 5,2 Hz, 1H), 7,57 (d, J
= 8,8 Hz, 1H), 7,45 (dd, J= 8.8, 2,4 Hz, 1H), 7,36 (t, J= 4,9 Hz, 1H), 4,79 (d, J = 4,9
Hz, 1H), 4,51 (s, 1H), 3,94 (d, J=4,7 Hz, 1H), 3,12 (t, J= 4,8 Hz, 1H), 1,36 — 1,31 (m,
1H), 1,21 — 1,16 (m, 1H), 0,44 — 0,40 (m, 1H), 0,22 — 0,17 (m, 1H).

Vi du 122a va 122b (twong ung véi dinh 1 va dinh 2)

(18,28,4R 5R,6R,7S)-N-(3,4-diclophenyl)-7-(2,3-diflopyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit hodc (1R,2R,48,58S,6S,7R)-N-(3,4-
diclophenyl)-7-(2,3-diflopyridin-4-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

HT\ Cl HN Cl
g . a o)
. N

N F _N

F hoac F

Qua trinh tach khong dbi xtmg rac-(1S,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-
(2,3-diflopyridin-4-y1)-8-oxatrixyclo[3.2.1.024]octan-6-carboxamit (Vi du 122) bang
phuong phép sic ky 16ng siéu t6i han st dung céc dilu kién sau day tao ra cac hop chét
duoc liét ké sau day:

Chi tiét Phuong phép:
Cot: 21 x 250 mm IB @ 30 °C
Pha Dong: 85% COz / 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm

Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 1,86 phat Phuong phap D LC-MS: Rt = 1,79 phuat; MS
m/z [M+H]* 411,0. 'HNMR (400 MHz, DMSO-ds) 6 10,29 (s, 1H), 8,03 - 7,97 (m, 2H),
7,57 (d, J= 8,8 Hz, 1H), 7,45 (dd, J= 8,8, 2,4 Hz, 1H), 7,36 (t, /= 4,9 Hz, 1H), 4,79 (d,
J=4,9 Hz, 1H), 4,51 (s, 1H), 3,94 (d, /= 4,7 Hz, 1H), 3,12 (t, /= 4,8 Hz, 1H), 1,37 -
1,31 (m, 1H), 1,22 — 1,17 (m, 1H), 0,45 - 0,39 (m, 1H), 0,22 - 0,17 (m, 1H).
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Pinh 2: SFC Thi gian heu = 2,43 phit LC-MS: Rt = 1,79 phit; MS m/z [M+H]*
410,8. '"H NMR (400 MHz, DMSO-ds) 5 10,29 (s, 1H), 8,03 - 7,97 (m, 2H), 7,57 (d, J
= 8.8 Hz, 1H), 7,45 (dd, J = 8,8, 2,4 Hz, 1H), 7,36 (t, J = 4,9 Hz, 1H), 4,79 (d, J=4,9
Hz, 1H), 4,51 (s, 1H), 3,94 (d, J = 4,7 Hz, 1H), 3,12 (t, J= 4,8 Hz, 1H), 1,37 - 1,31 (m,
1H), 1,22 — 1,17 (m, 1H), 0,45 — 0,39 (m, 1H), 0,22 — 0,17 (m, 1H).

Vi du 123: (18S,2S,4R,5R,6R,7S)-N-(6-metoxypyridin-3-yl)-7-(6-metylpyridin-3-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,03 phit; MS m/z [M+H]* 352,0. '"H NMR (400 MHz, DMSO-de) &
9.97 (s, 1H), 8,34 - 8,32 (m, 1H), 8,31 (d, J = 2,1 Hz, 1H), 7,87 (dd, J = 8,9, 2,7 Hz,
1H), 7,53 (dd, J = 8.0, 2,4 Hz, 1H), 7,19 (d, J = 8,0 Hz, 1H), 6,79 (dd, J= 8.9, 0,5 Hz,
1H), 4,74 (d, J = 4,9 Hz, 1H), 4,29 (s, 1H), 3,80 (s, 3H), 3,53 (d, J = 4,8 Hz, 1H), 3,05
(t, J= 4,8 Hz, 1H), 2,42 (s, 3H), 1,33 — 1,27 (m, 1H), 1,22 — 1,16 (m, 1H), 0,44 — 0,39
(m, 1H), 0,21 — 0,15 (m, 1H).

Vi du 124: (18,28,4R,5R,6R,7S)-N~(5,6-diclopyridin-3-yl)-7-(2,3-diflopyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

Phuong phap C LC-MS: Rt = 1,49 phit; MS m/z [M+H]* 411,8. 'H NMR (400 MHz,
DMSO-ds) 5 10,59 (s, 1H), 8,48 (d, J=2,4 Hz, 1H), 8,42 (d, J= 2,4 Hz, 1H), 8,00 (d, J
= 5.1 Hz, 1H), 7,36 (t, J = 4,9 Hz, 1H), 4,81 (d, J=4,9 Hz, 1H), 4,52 (s, 1H), 3,94 (d, J
= 4,7 Hz, 1H), 3,17 (t, J = 4,8 Hz, 1H), 1,36 — 1,30 (m, 1H), 1,26 — 1,20 (m, 1H), 0,45
0,39 (m, 1H), 0,23 — 0,18 (m, 1H).
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Vi du 125: (18,2S,4R,5R,6R,7S)-N-(6-metoxypyridin-3-yl)-7-(pyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,01 phut; MS m/z [M+H]* 338,0. 'H NMR (400 MHz, DMSO-ds) 8
10,00 (s, 1H), 8,48 (d, J = 5,3 Hz, 2H), 8,35 - 8,32 (m, 1H), 7,87 (dd, /= 8,9, 2,7 Hz,
1H), 7,28 - 7,24 (m, 2H), 6,82 - 6,77 (m, 1H), 4,76 (d, J = 4,9 Hz, 1H), 4,39 (s, 1H),
3,81 (s, 3H), 3,56 (d, J= 4,8 Hz, 1H), 3,08 (t, /= 4,8 Hz, 1H), 1,34 — 1,28 (m, 1H), 1,21
~ 1,16 (m, 1H), 0,44 — 0,39 (m, 1H), 0,21 — 0,15 (m, 1H).

Vi du 126: rac-(18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(pyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Phuong phap B LC-MS: Rt = 1,46 phiit; MS m/z [M-+H]* 376,0. 'H NMR (400 MHz,
DMSO-ds) 5 10,26 (s, 1H), 9,06 (s, LH), 8,68 (s, 2H), 8,02 (d, J= 2,4 Hz, 1H), 7,57 (d,
J=8.8 Hz, 1H), 7,45 (dd, J = 8,8, 2,4 Hz, 1H), 4,82 (d, /= 4,9 Hz, 1H), 4,42 (s, 1H),
3.61 (d, /=47 Hz, 1H), 3,17 (t, J = 4,8 Hz, 1H), 1,36 — 1,30 (m, 1H), 1,21 — 1,16 (m,
1H), 0,45 — 0,39 (m, 1H), 0,22 — 0,17 (m, 1H).

Vi du 126a va 126b (tuong ung véi dinh 1 va dinh 2)

(18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(pyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-carboxamit hodc (1R,2R,48S,5S,6S,7R)-N-(3,4-
diclophenyl)-7-(pyrimidin-5-yl)-8-oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

hoac N

Qua trinh tach khong dbi xung rac-(18,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-
(pyrimidin-5-yl)-8-oxatrixyclo [3.2.1.0*%*octan-6-carboxamit (Vi du 126) bang phuong
phép sic ky 16ng siéu t6i han st dung cac diéu kién sau day tao ra cac hgp chat duoc
liét ké sau day:
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Chi tiét Phuong phép:
Cot: 21 x 250 mm IB @ 30 °C

Pha Pong: 85% CO2/ 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phtt

Pinh 1: SFC Thoi gian luu = 1,88 phut Phuong phap B LC-MS: Rt = 1,44 phut; MS
m/z [M+H]" 375,8. 'TH NMR (400 MHz, DMSO-ds) 3 10,26 (s, 1H), 9,06 (s, 1H), 8,68
(s, 2H), 8,02 (d, J=2,4 Hz, 1H), 7,57 (d, J= 8,8 Hz, 1H), 7,45 (dd, /= 8,8, 2,4 Hz, 1H),
4,82 (d, J=4,9 Hz, 1H), 4,42 (s, 1H), 3,61 (d, J=4,7 Hz, 1H), 3,18 (t, J = 4,8 Hz, 1H),
1,36 — 1,29 (m, 1H), 1,22 — 1,17 (m, 1H), 0,44 — 0,39 (m, 1H), 0,23 — 0,17 (m, 1H).

Pinh 2: SFC Thoi gian luu = 2,43 phtit Phuong phap B LC-MS: Rt = 1,44 phit; MS
m/z [M+H]* 375,9. '"H NMR (400 MHz, DMSO-ds) & 10,26 (s, 1H), 9,06 (s, 1H), 8,68
(s, 2H), 8,02 (d, J=2.4 Hz, 1H), 7,57 (d, /= 8,8 Hz, 1H), 7,45 (dd, J= 8.8, 2,4 Hz, 1H),
4,82 (d, J= 4.9 Hz, 1H), 4,42 (s, 1H), 3,61 (d, /=4,7 Hz, 1H), 3,18 (t, J = 4,8 Hz, 1H),
1,36 — 1,29 (m, 1H), 1,22 — 1,17 (m, 1H), 0,44 — 0,39 (m, 1H), 0,23 — 0,17 (m, 1H).

Vidu 127: (1S,2S,4R,5R,6R,7S)-7-(2,3-diflopyridin-4-y1)-N-(6-metoxypyridin-3-y1)-

8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,44 phut; MS m/z [M+H]* 374,0. '"H NMR (400 MHz, DMSO-de) 8
10,02 (s, 1H), 8,35 - 8,32 (m, 1H), 8,00 (dd, /= 5,0, 0,9 Hz, 1H), 7,88 (dd, /= 8,9, 2.7
Hz, 1H), 7,36 (t, J = 4.9 Hz, 1H), 6,80 (dd, J = 8.9, 0,5 Hz, 1H), 4,78 (d, J = 4,9 Hz,
1H), 4,49 (s, 1H), 3,94 (d, J=4,7 Hz, 1H), 3,81 (s, 3H), 3,12 (t, J= 4,8 Hz, 1H), 1,36 —
1,30 (m, 1H), 1,24 — 1,19 (m, 1H), 0,44 — 0,38 (m, 1H), 0,23 — 0,17 (m, 1H).

Vi duy 128: (1S,2S,4R,5R,6R,7S)-N-(6-metoxypyridin-3-yl)-7-(6-(triflometyl)pyridin-

2-yl)-8-oxatrixyclo[3.2.1.0%*]octan-6-carboxamit
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LC-MS: Rt = 1,76 phit; MS m/z [M+H]* 406,1. 'H NMR (400 MHz, DMSO-dé) 8
10,10 (s, 1H), 8,36 (d, J = 2,7 Hz, 1H), 8,06 (t, ] = 7,8 Hz, 1H), 7,89 (dd, J = 8,9, 2,7
Hz, 1H), 7,76 (d, 1= 7,7 Hz, 1H), 7,72 (d, T=8,0 Hz, 1H), 6,80 (d, J = 8,9 Hz, 1H), 4,77
(d, J = 5,0 Hz, 1H), 4,49 (s, 1H), 3,87 (d, ] = 4,8 Hz, 1H), 3,81 (s, 3H), 3,66 (t, ] = 4,9
Hz, 1H), 1,40 — 1,35 (m, 1H), 1,22 — 1,16 (m, 1H), 0,44 — 0,39 (m, 1H), 0,22 - 0,16 (m,
1H).

Vi du 129: (1S,2S,4R,5R 6R,7S)-N-(3 4-diclophenyl)-7-(2-flopyrimidin-5-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Phuong phap B LC-MS: Rt = 1,65 phut; MS m/z [M+H]* 394,0. "H NMR (400 MHz,
DMSO-ds) & 10,26 (s, 1H), 8,64 (d, J= 1,6 Hz, 2H), 8,02 (d, J= 2,4 Hz, 1H), 7,57 (d, J
— 8,8 Hz, 1H), 7,46 (dd, J=8.8, 2,4 Hz, 1H), 4,82 (d, J= 4,9 Hz, 1H), 4,41 (s, 1H), 3,68
(d, J= 4,6 Hz, 1H), 3,17 (t, J = 4,8 Hz, 1H), 1,35 — 1,29 (m, 1H), 1,22 — 1,16 (m, 1H),
0,45 — 0,39 (m, 1H), 0,23 — 0,18 (m, 1H).

Vi du 130: (1S,2S,4R,5R,6R,7S)-7-(pyrimidin-5-yl)-N-(3-(triflometyl)phenyl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

IOJ\
o F
g e

/)

N

LC-MS: Rt = 1,56 phit; MS m/z [M+H]* 376,1. 'H NMR (400 MHz, DMSO-de) &
10,31 (s, 1H), 9,06 (s, 1H), 8,69 (s, 2H), 8,13 (s, 1H), 7,74 (d, J= 8,5 Hz, 1H), 7,55 (t,
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J=8.0Hz, 1H), 7,41 (d, J= 7,7 Hz, 1H), 4,84 (d, /= 4,9 Hz, 1H), 4,43 (s, 1H), 3,63 (d,
J=4.7Hz, 1H), 3,20 (t, J= 4,8 Hz, 1H), 1,37 — 1,32 (m, 1H), 1,24 — 1,18 (m, 1H), 0,45
0,39 (m, 1H), 0,23 — 0,17 (m, 1H).

Vi du 131: (1S,2S,4R,5R,6R,7S)-7-(pyridin-4-yl)-N-(3(triflometyl)phenyl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

N
F
N F

A F
| N
LC-MS: Rt = 1,40 phut; MS m/z [M+H]* 375,1. '"H NMR (400 MHz, DMSO-ds) §
10,32 (s, 1H), 8,48 (d, /= 5,8 Hz, 2H), 8,13 (s, 1H), 7,74 (d, J= 8,5 Hz, 1H), 7,55 (t, J
=79 Hz, 1H), 7,41 (d, J= 7,7 Hz, 1H), 7,27 (d, J = 6,1 Hz, 2H), 4,79 (d, J = 4,9 Hz,
1H), 4,41 (s, 1H), 3,58 (d, J=4,8 Hz, 1H), 3,11 (t, /= 4,8 Hz, 1H), 1,36 — 1,30 (m, 1H),
1,20 — 1,15 (m, 1H), 0,44 — 0,40 (m, 1H), 0,22 — 0,17 (m, 1H).

Vidu 132: (1S,2S,4R,5R,6R,7S)-7-(2-aminopyrimidin-5-yl)-N-(3,4-diclophenyl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

LC-MS: Rt = 1,46 phut; MS m/z [M+H]* 391,0. '"H NMR (400 MHz, DMSO-de) &
10,24 (s, 1H), 8,10 (s, 2H), 8,02 (d, T = 2,4 Hz, 1H), 7,56 (d, J = 8,8 Hz, 1H), 7.45 (dd,
1=8.8,2.4 Hz, 1H), 6,52 (s, 2H), 4,73 (d, ] = 4,9 Hz, 1H), 4,25 (s, 1H), 3,34 (d, T=4,0
Hz, 1H), 3,03 (t, ] = 4,8 Hz, 1H), 1,29 — 1,24 (m, 1H), 1,17 - 1,11 (m, 1H), 0,41 - 0,36
(m, 1H), 0,18 — 0,13 (m, 1H).

Vidu 133: (1S,28,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(2-morpholinopyrimidin-5-
yl)-8-oxatrixyclo[3.2.1.02,4]octan-6-carboxamit
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LC-MS: Rt = 1,72 phat; MS m/z [M+H]" 461,1. '"H NMR (400 MHz, DMSO-ds) 5
10,24 (s, 1H), 8,26 (s, 2H), 8,02 (d, J= 2,4 Hz, 1H), 7,56 (d, J = 8,8 Hz, 1H), 7,45 (dd,
J=38.8,2.4Hz, 1H), 4,75 (d, J= 4,9 Hz, 1H), 4,27 (s, 1H), 3,64 (s, 8H), 3,41 (d, /= 4,6
Hz, 1H), 3,05 (t,J= 4,8 Hz, 1H), 1,31 — 1,25 (m, 1H), 1,18 — 1,13 (m, 1H), 0,43 — 0,38
(m, 1H), 0,20 — 0,14 (m, 1H).

Vi du 134: (18,2S,4R,5R,6R,7S)-7-(2-flopyridin-4-y1)-N-(3-(triflometyl)phenyl)-8-

oxatrixyclo[3.2.1.02,4]octan-6-carboxamit

I
SN E
H_F

XN F

LC-MS: Rt = 1,73 phat; MS m/z [M+H]* 393,1. 'H NMR (400 MHz, DMSO-ds) 8
10,32 (s, 1H), 8,16 (d, J= 5,2 Hz, 1H), 8,13 (s, 1H), 7,74 (d, J = 8,5 Hz, 1H), 7,56 (t,
= 8.0 Hz, 1H), 7,44 - 7,35 (m, 1H), 7,27 - 7,21 (m, 1H), 7,01 (s, 1H), 4,81 (d, J=4,9
Hz, 1H), 4,45 (s, 1H), 3,67 (d, J = 4,8 Hz, 1H), 3,14 (t, J= 4,8 Hz, 1H), 1,36 — 1,30 (m,
1H), 1,21 - 1,16 (m, 1H), 0,45 — 0,38 (m, 1H), 0,22 — 1,16 (m, 1H).

Vi du 135: (1S,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(2-metylpyrimidin-5-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

Phuong phap B LC-MS: Rt= 1,53 phtt; MS m/z [M+H]* 390,0. 'HNMR (400 MHz,
DMSO-ds) & 10,26 (s, 1H), 8,55 (s, 2H), 8,02 (d, /= 2.4 Hz, 1H), 7,57 (d, /= 8,8 Hz,
1H), 7,45 (dd, J= 8.8, 2,4 Hz, 1H), 4,80 (d, J = 4,9 Hz, 1H), 4,37 (s, 1H), 3,56 (d, J =
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4,7 Hz, 1H), 3,13 (t, J = 4,8 Hz, 1H), 2,58 (s, 3H), 1,35 — 1,29 (m, 1H), 1,20 - 1,15 (m,
1H), 0,44 — 0,38 (m, 1H), 0,22 — 0,16 (m, 1H).

Vi du 136: (1S,2S,4R,5R,6R,7S)-N-(5,6-diclopyridin-3-yl)-7-(pyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-carboxamit

LC-MS: Rt = 1,28 phat; MS m/z [M+H]* 376,0. 'TH NMR (400 MHz, DMSO-ds) &
10,57 (s, 1H), 8,67 (d, J = 5,7 Hz, 2H), 8,50 (d, J = 2,4 Hz, 1H), 8,41 (d, J = 2,4 Hz,
1H), 7,61 (d, J = 5,9 Hz, 2H), 4,87 — 4,83 (m, 1H), 4,48 (s, 1H), 3,76 — 3,71 (m, 1H),
3.21-3,17 (m, 1H), 1,38 — 1,33 (m, 1H), 1,28 — 1,22 (m, 1H), 0,45 — 0,40 (m, 1H), 0,24
~ 0,17 (m, 1H).

Vi du 137: (1S,2S,4R,5R,6R,7S)-N-(3,4-diclophenyl)-7-(pyridin-4-y1)-8-

oxatrixyclo[3.2.1.0%*]octan-6-carboxamit

LC-MS: Rt = 1,41 phuat; MS m/z [M+H]* 375,0. '"H NMR (500 MHz, DMSO-ds) &
10,25 (s, 1H), 8,47 (d, J = 6,1 Hz, 2H), 8,01 (d, J = 2,5 Hz, 1H), 7,56 (d, J = 8.8 Hz,
1H), 7,45 (dd, J = 8,8, 2,5 Hz, 1H), 7,25 (d, J = 6,2 Hz, 2H), 4,77 (d, J= 4,9 Hz, 1H),
4,40 (s, 1H), 3,56 (d, J= 4,8 Hz, 1H), 3,09 (t, /=4,9 Hz, 1H), 1,35 - 1,29 (m, 1H), 1,21
— 1,14 (m, 1H), 0,45 — 0,40 (m, 1H), 0,21 — 0,16 (m, 1H).

Vi du 138-154 dudi day duoc tong hop theo quy trinh duge md ta trong vi du 117 st
dung metyl (1R,4S,5S)-3-bromo-5-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
va metyl (18,4S,6R)-3-bromo-6-hydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
(Hop chat trung gian 1e) va c4c anilin khac nhau trong budc A va céc este/axit boronic

khéc nhau trong bude C.
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Vi du 138: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(6-metylpyridin-3-yl)-

Vol
SN cl
H
SN

|

7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,17 phut; MS m/z [M+H]" 393,0. 'H NMR (400 MHz, DMSO-d5) &
10,30 (s, 1H), 8,31 (dd, J= 2,5, 0,8 Hz, 1H), 7,98 (d, J= 2,4 Hz, 1H), 7,55 (d, J= 8,7
Hz, 1H), 7,54 — 7,52 (m, 1H), 7,41 (dd, J = 8,8, 2,5 Hz, 1H), 7,20 (d, /= 8,0 Hz, 1H),
4,96 (d, J=4,7 Hz, 1H), 4,91 — 4,87 (m, 1H), 4,16 (s, 1H), 4,00 - 3,96 (m, 1H), 3,20 (d,
J=5,3Hz, 1H), 2,94 —2,91 (m, 1H), 2,12 - 2,05 (m, 1H), 1,43 — 1,36 (m, 1H). Hon hop
~4:1 ciia cac déng phan viing rugu.

Vi du 139: rac-(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metoxypyridin-
4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,46 phat; MS m/z [M+H]" 409,0. hdn hop ~4:1 cua céc d6ng phan
vung ruQu.

Vidu 139a va 139b (twong ung véi dinh 1 va dinh 2)
(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,25,3R,4S,5R)-N-(3,4-diclophenyl)-5-

hydroxy-3-(2-metoxypyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

|
Cl N Cl

Qua trinh tach khdng d6i xtmg rac-(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metoxypyridin-4-yl)-7-oxabixyclo[2.2.1]Theptan-2-carboxamit (Vi du
139) 12 hdn hop ~4:1 clia cac ddng phan ving rugu bing phuong phap sic ky 1ong siéu

t61 han st dung céc diéu kién sau ddy tao ra cac hop chét duoc liét ké sau day:

Chi tiét Phuong phép:
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Cét: 21 x 250 mm IB @ 30 °C

Pha Dong: 85% CO2 / 15% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 2,40 phit LC-MS: Rt = 1,38 phit; MS m/z [M+H]*
409,0. 'H NMR (400 MHz, DMSO-de) § 10,31 (s, 1H), 8,08 (dd, J = 5,3, 0,7 Hz, 1H),
7.97 (d, J = 2,5 Hz, 1H), 7,56 (d, J= 8,8 Hz, 1H), 7,41 (dd, J = 8,8, 2,5 Hz, 1H), 6,87
(dd, J=5,3, 1,5 Hz, 1H), 6,64 (s, 1H), 5,01 — 4,94 (m, 1H), 4,92 — 4,84 (m, 1H), 4,21
(s, 1H), 4,00 — 3,94 (m, 1H), 3,82 (s, 3H), 3,20 — 3,16 (m, 1H), 2,97 — 2,91 (m, 1H), 2,10
~2,03 (m, 1H), 1,43 — 1,36 (m, 1H).

Pinh 2: SFC Thoi gian huu = 3,59 phit LC-MS: Rt = 1,38 phut; MS m/z [M+H]*
409,0. "H NMR (400 MHz, DMSO-ds) § 10,31 (s, 1H), 8,08 (dd, J = 5,3, 0,7 Hz, 1H),
7.97 (d, J = 2,5 Hz, 1H), 7,56 (d, J = 8,8 Hz, 1H), 7,41 (dd, J = 8,8, 2,5 Hz, 1H), 6,87
(dd, J =53, 1,5 Hz, 1H), 6,64 (s, 1H), 5,01 — 4,94 (m, 1H), 4,92 — 4,84 (m, 1H), 4,21
(s, 1H), 4,00 — 3,94 (m, 1H), 3,82 (s, 3H), 3,20 — 3,16 (m, 1H), 2,97 — 2,91 (m, 1H), 2,10
~ 2,03 (m, 1H), 1,43 — 1,36 (m, 1H).

Vi du 140: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(6-
(triflometyl)pyridin-2-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,69 phuat; MS m/z [M+H]" 447,0. Hon hop clia cac déng phan ving

ruQu.

Vidu 141: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(pyrimidin-5-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,37 phtit; MS m/z [M+H]" 380,0. '"H NMR (400 MHz, DMSO-ds) &
10,31 (s, 1H), 9,07 (s, 1H), 8,69 (s, 2H), 7,98 (d, J = 2,5 Hz, 1H), 7,56 (d, /= 8,8 Hz,
1H), 7,41 (dd, J = 8.8, 2,5 Hz, 1H), 5,05 — 4,99 (m, 1H), 4,98 — 4,93 (m, 1H), 4,27 (s,
1H), 4,03 — 3,97 (m, 1H), 3,31 — 3,28 (m, 1H), 3,05 -3,01 (m, 1H), 2,13 - 2,04 (m, 1H),
1,46 — 1,35 (m, 1H). Hn hop ~6:1 ciia cac ddng phan viing rugu.

Vi du 142: rac-(1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,54 phat; MS m/z [M+H]* 397,0. '"H NMR (400 MHz, DMSO-de) &
10,32 (s, 1H), 8,17 (d, J= 5,1 Hz, 1H), 7,98 (d, J = 2,4 Hz, 1H), 7,58 — 7,54 (m, 1H),
7,42 (dd, J = 8,8, 2,5 Hz, 1H), 7,25 — 7,22 (m, 1H), 7,01 (s, 1H), 5,03 — 5,01 (m, 1H),
4,94 — 4,90 (m, 1H), 4,27 (s, 1H), 3,99 — 3,95 (m, 1H), 3,35 - 3,31 (m, 1H), 3,00 - 2,95
(m, 1H), 2,10 — 2,02 (m, 1H), 1,46 — 1,37 (m, 1H). Hon hop ~4:1 ctia cac déng phén
vung rugu.

Vi du 142a va 142b (tuong ung vai dinh 1 va dinh 2A)
(IR,2R,38S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-

oxabixyclo[2.2.1]heptan-2-carboxamit hodc (18,2S,3R,48S,5R)-N-(3,4-diclophenyl)-3-

(2-flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

o a0
Cl H cl
F HO™ "'/| ~r
_N

hoac

i
X
H

HO

Qué trinh tach khong ddi xtng rac-(1R,2R,3S,4R,55)-N-(3,4-diclophenyl)-3-(2-
flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 142) 1a hén
hop ~4:1 ctia cac dong phan ving rugu bing phuong phap sic ky 16ng siéu t6i han sir
dung céc diéu kién sau day tao ra cac hop chét duoc liét ké sau day:

Chi tiét Phuong phép:
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Cot: 21 x 250 mm AD-H @ 30 °C

Pha Dong: 75% COz / 25% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 1,30 phit LC-MS: Rt = 1,46 phut; MS m/z [M+H]*
397,0. '"H NMR (400 MHz, DMSO-de) & 10,32 (s, 1H), 8,17 (d, J = 5,2 Hz, 1H), 7,98
(d, J=2,4 Hz, 1H), 7,56 (d, J= 8,8 Hz, 1H), 7,42 (dd, J= 8.8, 2,5 Hz, 1H), 7,26 — 7,22
(m, 1H), 7,01 (d, J= 1,5 Hz, 1H), 5,05 — 5,00 (m, 1H), 4,95 — 4,89 (m, 1H), 4,27 (s, 1H),
4,01 3,95 (m, 1H), 3,33 — 3,30 (m, 1H), 3,01 — 2,96 (m, 1H), 2,11 —2,03 (m, 1H), 1,46
~ 1,39 (m, 1H).

Pinh 2: Dinh dugc rira giai thir hai duge tach béng cach sir dung Séc ky léng siéu
t61 han véi thoi gian luu = 4,22 phit duge ¢6 va duoc tai tinh ché bang phuong phap sic
k¥ 1ong siéu t6i han st dung cac diéu kién sau day dé thu duoc hop chat duoc liét ké sau
day:

Chi tiét Phuong phép:
Cot: 21 x 250 mm IC @ 30 °C

Pha Pong: 80% CO2 / 20% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 2A: Dinh rira giai thtt nhat. SFC Thoi gian lwu = 1,21 phut LC-MS: Rt = 1,46
phut; MS m/z [M+H]* 397,0. TH NMR (400 MHz, DMSO-ds) § 10,32 (s, 1H), 8,17 (d,
J=5.2Hz, 1H), 7,98 (d, J=2,4 Hz, 1H), 7,56 (d, J= 8,8 Hz, 1H), 7,42 (dd, J= 8,8, 2,5
Hz, 1H), 7,26 — 7,22 (m, 1H), 7,01 (d, /= 1,5 Hz, 1H), 5,05 — 5,00 (m, 1H), 4,95 —4,89
(m, 1H), 4,27 (s, 1H), 4,01 — 3,95 (m, 1H), 3,33 — 3,30 (m, 1H), 3,01 — 2,96 (m, 1H),
2,11 —2,03 (m, 1H), 1,46 — 1,39 (m, 1H).

Vi du 143: (1R,2R,3S,4R,5S)-3-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,27 phut; MS m/z [M+H]" 395,0. 'H NMR (500 MHz, DMSO-ds) 6
10.27 (s, 1H), 8,10 (s, 2H), 7,97 (d, J = 2,4 Hz, 1H), 7,55 (d, J = 8,8 Hz, 1H), 7,42 (dd,
J=8.8. 2.4 Hz, 1H), 6,48 (s, 2H), 4,93 — 4,90 (m, 1H), 4,88 — 4,83 (m, 1H), 4,11 (s,
1H), 3,96 — 3,03 (m, 1H), 3,03 — 2,99 (m, 1H), 2,91 — 2,88 (m, 1H), 2,09 — 2,04 (m, 1H),
1,42 — 1,34 (m, 1H). H3n hop ~5:1 ciia cdc déng phan viing rugu.

Vi du 144: (1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-
yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,39 phut; MS m/z [M+H]* 423,0. '"H NMR (500 MHz, DMSO-ds) &
10,27 (s, 1H), 8,22 (s, 2H), 7,97 (d, J = 2,4 Hz, 1H), 7,55 (d, J = 8,8 Hz, 1H), 7,42 (dd,
J=18.8,2,4 Hz, 1H), 4,94 — 4,91 (m, 1H), 4,89 — 4,86 (m, 1H), 4,12 (s, 1H), 3,97 - 3,93
(m, 1H), 3,08 (s, 6H), 3,06 — 3,04 (m, 1H), 2,91 — 2,88 (m, 1H), 2,11 - 2,06 (m, 1H),
1,41 — 1,35 (m, 1H). H3n hop ~4:1 ciia cdc déng phan ving rugu.

Vi du 145: rac-(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-
(triflometyl)pyridin-4-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,63 phat; MS m/z [M+H]* 447,0. 'TH NMR (500 MHz, DMSO-ds) &
10,28 (s, 1H), 8,68 (d, J = 5,0 Hz, 1H), 7,97 (d, J = 2,4 Hz, 1H), 7,73 (s, 1H), 7,61 —
7,59 (m, 1H), 7,56 (d, J = 8,8 Hz, 1H), 7,41 (dd, J = 8.8, 2,5 Hz, 1H), 5,01 — 4,99 (m,
1H), 4,97 — 4,93 (m, 1H), 4,28 (s, 1H), 4,04 — 3,98 (m, 1H), 3,42 - 3,39 (m, 1H), 3,05 -
2,99 (m, 1H), 2,13 — 2,05 (m, 1H), 1,47 — 1,39 (m, 1H). Hdén hop ~5:1 cua céc déng

phan vung rugu.

Vi du 145a va 145b (tuong tng véi dinh 1 va dinh 2)
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(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-(triflometyl)pyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1S,2S,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit

hoac F

Qua trinh tach khong dbi ximg rac-(1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi
du 145) 1a hdn hop ~5:1 clia cac dong phan ving rugu bing phuong phép sic ky long

sidu t6i han sir dung céc didu kién sau ddy tao ra cdc hop chét dugc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm AD-H @ 30 °C

Pha Dong: 90% CO2 / 10% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phtt

Pinh 1: SFC Thoi gian leu = 3,44 phut LC-MS: Rt = 1,71 phat; MS m/z [M+H]*
447.1. "H NMR (400 MHz, DMSO-ds) § 10,30 (s, 1H), 8,68 (d, J = 5,1 Hz, 1H), 7,98
(d,J=2,4 Hz, 1H), 7,73 (s, 1H), 7,61 — 7,59 (m, 1H), 7,56 (d, J = 8,8 Hz, 1H), 7,41 (dd,
J=8.8,2.4 Hz, 1H), 5,03 — 4,99 (m, 1H), 4,97 — 4,93 (m, 1H), 4,27 (s, 1 H), 4,04 — 3,98
(m, 1H), 3,43 — 3,39 (m, 1H), 3,05 — 2,99 (m, 1H), 2,12 — 2,05 (m, 1H), 1,47 - 1,39 (m,
1H).

Dinh 2: SFC Thoi gian luu = 4,56 phiat LC-MS: Rt = 1,71 phut; MS m/z [M+H]"
447.0.

'H NMR (400 MHz, DMSO-ds) § 10,30 (s, 1H), 8,68 (d, /= 5,1 Hz, 1H), 7,98 (d, J
= 2.4 Hz, 1H), 7,73 (s, 1H), 7,61 — 7,59 (m, 1H), 7,56 (d, /= 8,8 Hz, 1H), 7,41 (dd, J =
8.8, 2.4 Hz, 1H), 5,03 — 4,99 (m, 1H), 4,97 — 4,93 (m, 1H), 4,27 (s, 1H), 4,04 — 3,98 (m,
1H), 3,44 — 3,38 (m, 1H), 3,05 — 2,99 (m, 1H), 2,12 —2,05 (m, 1H), 1,48 — 1,39 (m, 1H).

-132-



37430

Vi du 146: (1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-3-(2,3-diflopyridin-4-yl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

o8

HO

LC-MS: Rt = 1,58 phut; MS m/z [M+H]" 415,0. '"H NMR (500 MHz, DMSO-ds) &
10,32 (s, 1H), 8,01 (d, J = 5,2, Hz, 1H), 7,97 (d, J = 2,4 Hz, 1H), 7,56 (d, J= 8,8 Hz,
1H), 7,42 (dd, J= 8.9, 2,5 Hz, 1H), 7,38 (t, J=4,9 Hz, 1H), 5,09 — 5,04 (m, 1H), 4,96 —
4,90 (m, 1H), 4,36 (s, 1H), 4,02 — 3,96 (m, 1H), 3,63 — 3,58 (m, 1H), 3,02 — 2,96 (m,
1H), 2,13 — 2,05 (m, 1H), 1,47 — 1,40 (m, 1H). Hon hop ~5:1 cla céac ddng phan ving
ruQu.

Vi du 147: (1R,2R,38,4R,5S)-N-(3,4-diclophenyl)-3-(2,5-diflopyridin-4-yl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

cr
Cl

HO

LC-MS: Rt = 1,57 phut; MS m/z [M+H]" 415,0. '"H NMR (500 MHz, DMSO-ds) &
10,30 (s, 1H), 8,18 (d, /= 1,3 Hz, 1H), 7,97 (d, /= 2,4 Hz, 1H), 7,57 (d, /= 8,8 Hz,
1H), 7,42 (dd, J= 8.8, 2,5 Hz, 1H), 7,14 (dd, J=4.7, 2,1 Hz, 1H), 5,08 — 5,01 (m, 1H),
4,94 — 4,88 (m, 1H), 4,41 (s, 1H), 4,01 — 3,97 (m, 1H), 3,54 — 3,50 (m, 1H), 3,02 -2,98
(m, 1H), 2,13 — 2,07 (m, 1H), 1,46 — 1,37 (m, 1H). ~hoén hop 4:1 ctia céc dong phan
vung ruou.

Vi du 148: (1R,2R,3S,4R,55)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyrimidin-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,37 phtit; MS m/z [M+H]" 394,0. 'TH NMR (500 MHz, DMSO-ds) &
10,28 (s, 1H), 8,56 (s, 2H), 7,97 (dd, J= 2.6, 1,0 Hz, 1H), 7,55 (dd, /= 8.8, 1,0 Hz, 1H),
7,41 (ddd, J = 8,8, 2,5, 1,0 Hz, 1H), 4,99 — 4,96 (m, 1H), 4,94 — 4,91 (m, 1H), 4,22 (s,
1H), 4,02 — 3,97 (m, 1H), 3,26 — 3,22 (m, 1H), 3,01 —2,97 (m, 1H), 2,57 (s, 3H), 2,12 -
2,06 (m, 1H), 1,44 — 1,38 (m, 1H). Hon hop ~4:1 cua cac déng phén viung rugu.

Vi du 149: (1R,2R,3S,4R,5S)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-5-
hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,29 phtit; MS m/z [M+H]" 394,0. 'TH NMR (500 MHz, DMSO-ds) &
10,31 (s, 1H), 7,98 — 7,96 (m, 1H), 7,80 (d, J = 5,2 Hz, 1H), 7,56 (d, J = 8,9 Hz, 1H),
7,44 — 7,40 (m, 1H), 6,37 — 6,30 (m, 2H), 5,84 (s, 2H), 4,95 — 4,91 (m, 1H), 4,85 — 4,81
(m, 1H), 4,20 (s, 1H), 3,95 — 3,91 (m, 1H), 3,01 — 2,98 (m, 1H), 2,90 — 2,86 (m, 1H),
2,07 —2,00 (m, 1H), 1,41 — 1,35 (m, 1H). Hon hop ~4:1 cua cac déng phan vung ruou.

Vidu 150: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(pyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,25 phat; MS m/z [M+H]* 379,0. '"H NMR (500 MHz, DMSO-d5) 6
10,31 (s, 1H), 8,50 — 8,47 (m, 2H), 7,97 (d, J = 2.4 Hz, 1H), 7,56 (d, J = 8,8 Hz, 1H),
7,42 (dd, J= 8.9, 2,5 Hz, 1H), 7,28 — 7,24 (m, 2H), 4,99 — 4,96 (m, 1H), 4,93 — 4,86 (m,
1H), 4,25 (s, 1H), 4,04 — 3,97 (m, 1H), 3,25 —3,20 (m, 1H), 2,99 - 2,95 (m, 1H), 2,11 -
2,04 (m, 1H), 1,45 — 1,38 (m, 1H). ~4:1 hén hop clia cac ddng phan ving ruou.

Vi du 151: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-3-(2-flopyrimidin-5-yl)-5-hydroxy-

7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,44 phiit; MS m/z [M+H]* 398,0. 'H NMR (400 MHz, DMSO-dg) 3
1034 (s, 1H), 8,65 (d, J = 1,7 Hz, 2H), 7,99 (d, J = 2,4 Hz, 1H), 7,58 — 7,54 (m, 1H),
7.42 (dd, J= 8.8, 2,5 Hz, 1H), 5,04 — 5,01 (m, 1H), 4,97 — 4,92 (m, 1H), 4,27 (s, 1H),
4,02 —3.95 (m, 1H), 3,39 — 3,36 (m, 1H), 3,06 3,02 (m, 1H), 2,12 — 2,04 (m, 1H), 1,46
— 1,38 (m, 1H). H3n hop ~2:1 cta cac ddng phan ving rugu.

HO
F

Vi du 152: (1R,2R,38,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(1-metyl-1H-pyrazol-
4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

H
HO =

LC-MS: Rt = 0,95 phat; MS m/z [M+H]" 382,1. Hdn hop ciia cic dong phan ving
ruQu.
Vi du 153: (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(1-metyl-1H-pyrazol-
3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

HO ~ "N—

LC-MS: Rt = 0,97 phut; MS m/z [M+H]* 382,1. 'H NMR (500 MHz, DMSO-ds) &
10,40 (s, 1H), 7,98 (d, J = 2,4 Hz, 1H), 7,58 — 7,55 (m, 2H), 7,46 (dd, J = 8,8, 2,4 Hz,
1H), 6,06 (d, J = 2,2 Hz, 1H), 4,95 — 4,86 (m, 1H), 4,81 — 4,76 (m, 1H), 4,20 (s, 1H),
3,97 — 3,90 (m, 1H), 3,75 (s, 3H), 3,27 — 3,22 (m, 1H), 3,21 — 3,17 (m, 1H), 2,04 — 1,97
(m, 1H), 1,38 — 1,32 (m, 1H). Hon hop ~4:1 cua céac d6ng phan ving rugu.

Vidu 154: (1R,2R,3S,4R,5S)-N-(3.4-diclophenyl)-5-hydroxy-3-(2-
(triflometyl)pyrimidin-5-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,13 phut; MS m/z [M+H]* 448,1. "H NMR (500 MHz, DMSO-d¢) &
10,33 (s, 1H), 8,93 (s, 2H), 7,98 (d, J=2,4 Hz, 1H), 7,55 (d, J = 8,9 Hz, 1H), 7,41 (dd,
J=8,8,2,5 Hz, 1H), 5,09 — 5,02 (m, 1H), 5,02 — 4,95 (m, 1H), 4,36 (s, 1H), 4,05 — 3,98
(m, 1H), 3,47 — 3,42 (m, 1H), 3,12 — 3,07 (m, 1H), 2,15 — 2,06 (m, 1H), 1,50 — 1,40 (m,

1H). Hon hop ~5:1 cuia cac dong phan viing ruou.

Vi du 155: (1R,2R,38S,4R,5S)-N-(3,4-diclophenyl)-5-metoxy-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

Vi du 155 duéi day duoc tong hop theo quy trinh duge md ta trong vi du 117 sir
dung metyl (1R,4S,5S)-3-bromo-5-metoxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
va metyl (18,4S,6R)-3-bromo-6-metoxy-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat
(Hop chét trung gian 1f) va dicloanilin trong buéc A va axit (2-metylpyridin-4-
yl)boronic trong buéc C. LC-MS: Rt = 1,39 phut; MS m/z [M+H]" 407,0. Hon hop cla

cac ddng phan ving rugu.
Vidu 156 va 157 (twong Gmg v6i dinh 1 va dinh 2)

(1S,2R,38,4R,5S,6R)-N-(3,4-diclophenyl)-5,6-dihydroxy-3-(2-metylpyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit hodc (1R,2S,3R,4S,5R,65)-N-(3,4-
diclophenyl)-5,6-dihydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit
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Hop chét tiéu d& dugc didu ché tir metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-
dien-2-carboxylat (Hop chét trung gian 1c) st dung cac Bude A-E va Bude G nhu trong
So dd 5 sau d6 1a qua trinh tich cc dong phan ddi quang bing séc ky khong d6i ximg.

Budc A: Dung dich cua metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-
carboxylat (10,0 g, 43,3 mmol) trong 1:1 axeton/nudc (200 mL) duoc b6 sung NMO
(5,85 g, 43,3 mmol) tai 0 °C sau d6 1a bd sung theo giot osmi tetroxit (0,220 g, 0,866
mmol) trong axeton (15 mL) tai 0 °C. Hon hop phan tmg tao thanh duoc lam 4m 1én tr
tir dn nhiét do phong va sau d6 dugc khudy qua dém tai nhiét d phong. Dung moi
duoc ¢ va cin tao thanh duge chiét bing DCM (100mL 3x). Céc 16p DCM két hop
dugc 1am kho qua NaxSO4 khan, duge loc, va duge cd. Can tao thanh dugc tinh ché béng
FCC d& thu dugc metyl 3-bromo-5,6-dihydroxy-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxylat (6,5 g, 54%). 'H NMR (400 MHz, CDCl) 6 5,01 (d, J = 1,4 Hz, 1H), 4,75
(d, J=1,4 Hz, 1H), 4,18 — 3,91 (m, 2H), 3,83 (s, 3H), 3,19 (d, ] = 6,4 Hz, 1H), 3,03 (d,
J=6,3 Hz, 1H).

Bude B: Huyén phu cua metyl 3-bromo-5,6-dihydroxy-7-oxabixyclo[2.2.1]hept-2-
en-2-carboxylat (3,81 g, 14,4mmol) trong toluen (150 mL) dugc bd sung
(dimetoxymetyl)benzen (2,63 g, 17,3 mmol) va pTsOH (137 mg, 0,719 mmol). Hon hop
phan g tao thanh dugc gia nhiét tai 70 °C trong 30 phut. Hon hop phan tmg dugc cd
va duge tinh ché bing FCC dé thu dugc metyl 6-bromo-2-phenyl-3a,4,7,7a-tetrahydro-
4,7-epoxybenzo[d][1,3]dioxol-5-carboxylat la hdn hop 2:1 ctia cac ddng phan khong d6i
quang. '"HNMR (400 MHz, CDCl3) 8 7,58 (m, 1H), 7,51 - 7,35 (m, 6,5H), 6,37 (s, 1H),
6,04 (s, 0,5H), 5,32 (d, J = 1,2 Hz, 1H), 5,22 (d, J = 1,2 Hz, 0,5H), 5,05 (d, J= 1,2 Hz,
1H), 4,95 (d, J = 1,2 Hz, 0,5H), 4,77 — 4,68 (m, 2H), 4,68 — 4,63 (m, 1H), 3,85 (s, 4,5H).
Hdn hop 2:1 clia cac ddng phan khong d6i quang:

Budc C: Dung dich cta 3,4-dicloanilin (0,628 g, 3,87 mmol) trong toluen (30 mL)
duoc bd sung 2,0 M MesAl trong toluen (2,10 ml, 4,20 mmol) tai 0 °C. Hon hop phan
tmg dugc khudy trong 1 gioy va sau d6 dung dich ctia metyl 6-bromo-2-phenyl-3a,4,7,7a-
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tetrahydro-4,7-epoxybenzo[d][1,3]dioxol-5-carboxylat (1,14 g, 3,23 mmol) trong toluen
(20 mL) duoc bd sung theo giot tai 0 °C. Hén hop phéan tng tao thanh duge cho phép
]am 4m dén nhiét 6 phong va dugc khudy tai nhiét d phong qua dém. Hon hop phan
ung dugc lam dung bang NH4Cl nuéce bdo hoa va dugce pha lodng véi EtOAc va nude.
L&p nude duge chiét bing EtOAc va cc dung mdi hiru co két hop dugc rira bang nudce
va nude mudi, duge lam kho qua NaSO4 khan, duge loc va duoce c6. Cin tao thanh
duoc tinh ché bang FCC dé thu dugc (3aS,4S,78,7aS)-6-bromo-N-(3,4-diclophenyl)-2-
phenyl-3a,4,7,7a-tetrahydro-4,7-epoxybenzo[d][ 1,3]dioxol-5-carboxamit (450mg,
26%). LC-MS: Rt = 1,76 phut; MS m/z [M-+H]" 482,0.

Budc D: Dung dich c6 khudy chira (3aS,48S,7S,7aS)-6-bromo-N-(3,4-diclophenyl)-
2-phenyl-3a,4,7,7a-tetrahydro-4,7-epoxybenzo[d][1,3]dioxol-5-carboxamit ~ (650mg,
1,307 mmol) trong THF (40 mL) va nudc (10 mL) tai 0 °C duoc bd sung axit axetic
(0,299 mL, 5,23 mmol) sau d6 12 sw bd sung timg phan bot k&m (342 mg, 5,23 mmol).
Huyén phu dic phan tng duoc cho phép lam 4m dén nhiét d6 phong va dugc khudy
trong 15 phit. Hén hop phan tmg duge loc va dugc trung hoa béng natri bicacbonat
nuée bio hoa dén pH 7. Hdn hop nay dugce chiét bang etyl axetat va 16p hitu co duge
ria béng nudc va nude mudi, duoc 1am kho qua natri sulfat khan, duge loc, va dugc co.
Hon hop thé tao thanh dugc tinh ché bing RP HPLC dé thu dugc (3aS,4S,7R,7aR)-N-
(3,4-diclophenyl)-2-phenyl-3a,4,7,7a-tetrahydro-4,7-epoxybenzo[d][1,3]dioxol-5-
carboxamit, ma dugc st dung truc tiép trong budc tiép theo. LC-MS: Rt = 1,62 va 1,66
phut; MS m/z [M+H]" 404,1.

Buéc E: Hon hop cia (3aS,4S,7R,7aR)-N-(3,4-diclophenyl)-2-phenyl-3a,4,7,7a-
tetrahydro-4,7-epoxybenzo[d][1,3]dioxol-5-carboxamit (180mg, 0,445mmol), 2-metyl-
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (117 mg, 0,534mmol), clo(1,5-
xyclooctadien)rodi(I) dime (11,0mg, 0,022mmol), 2,2'-bis(diphenylphosphino)-1,1'-
binaphtalen (28mg, 0,045mmol), va kali cacbonat (30,8mg, 0,223 mmol) dugc nap voi
3:1 1,4-dioxan/H20 (16 mL) va duoc lam sach bang nito. Hn hop phan tmg tao thanh
duoc 1am 4m tai 100 °C trong 1 gid trong 10 vi séng. Hon hop phén tmg duoc loc va
duoc tinh ché bang RP HPLC dé thu duoc (4S,5R,6S,7R)-N-(3,4-diclophenyl)-6-(2-
metylpyridin-4-yl)-2-phenylhexahydro-4,7-epoxybenzo[d][1,3]dioxol-5-carboxamit.
LC-MS: Rt = 1,43 phut; MS m/z [M+H]" 497,2.
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Budc G: Dung dich cua (4S,5R,6S,7R)-N-(3,4-diclophenyl)-6-(2-metylpyridin-4-
yl)-2-phenylhexahydro-4,7-epoxybenzo[d][1,3]dioxol-5-carboxamit (133 mg, 0,267
mmol) va 1,2,3,4,5-pentametylbenzen (119mg, 0,802mmol) trong DCM (3,0 mL) dugc
bd sung theo giot 1,0 M BCl3 trong DCM (1,34 mL, 1,34mmol) tai 0 °C. Hbdn hop phan
{ing tao thanh dugc khudy trong 1 gid tai 0 °C va sau d6 dugc cho phép lam 4m dén nhiét
do phong va dugc khudy trong 1 gi¢. Hon hop phan tng dugc lam dimng bang NaHCO;
nuéc bdo hoa, va 16p nude nay duoc chiét bang DCM. Cac 16p hiru co két hop duoc lam
kho qua NaxSOg, dugce loc va dugce ¢ dé thu duoc san phém tho, ma duoc tinh ché béng
HPLC dé thu duge rac-(18,2R,38S,4R,5S,6R)-N-(3,4-diclophenyl)-5,6-dihydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]Theptan-2-carboxamit 12 hén hop cta cac déng
phén dbi quang. LC-MS: Rt = 1,06 phut; MS m/z [M+H]" 409, 1.

Qué trinh tach khong di ximg rac-(1S,2R,3S,4R,5S,6R)-N-(3,4-diclophenyl)-5,6-
dihydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit bang
phuong phap séc ky 16ng siéu t6i han sir dung cac diéu kién sau day tao ra cac hop chit

duoc liét ké sau day:
Chi tiét Phuong phép:
Cot: 21 x 250 mm IA @ 30 °C

Pha Ddng: 75% CO» / 25% MeOH+0,5% isopropylamin
Phat Hién: UV @ 220nm
Dong chay: 2 ml/phut

Pinh 1: SFC Thoi gian luu = 1,47 phat LC-MS: Rt = 1,07 phut; MS m/z [M+H]*
409,1. "TH NMR (400 MHz, DMSO-ds) 5 10,58 (s, 1H), 8,40 (d, J = 5,3 Hz, 1H), 8,01
(d, 1 =2,4 Hz, 1H), 7,59 (d, T = 8,8 Hz, 1H), 7,48 (dd, ] = 8,8, 2,5 Hz, 1H), 7,23 (d, ] =
1,7 Hz, 1H), 7,16 (dd, T = 5,5, 1,7 Hz, 1H), 4,98 (brs, 1H), 4,83 (brs, 1H), 4,61 (dd, J =
5.6, 1,6 Hz, 1H), 4,23 (d, J = 1,5 Hz, 1H), 3,92 (q, J = 4,6 Hz, 2H), 3,00 (t, J = 5,5 Hz,
1H), 2,47 (s, 3H).

Dinh 2: SFC Thoi gian lvu = 2,54 phut LC-MS: Rt = 1,07 phat; MS m/z [M+H]"
409,2.

Vi du 158-163 dudi day dugc téng hop theo quy trinh dugc md ta trong vi du 156 si
dung metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-carboxylat (Hop chét trung
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gian 1c) va cac anilin khéc nhau trong budc C va céc este/axit boronic khac nhau trong

Budc E.

Vi du 158: (1S,2R,38S,4R,58S,6R)-5,6-dihydroxy-3-(2-metylpyridin-4-yl)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,05 phat; MS m/z [M+H]" 409,2.

Vidu 159: (1S,2R,3S,4R,5S,6R)-5,6-dihydroxy-3-(pyridin-4-yl)-N-(3-
(triflometyl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,07 phat; MS m/z [M+H]* 395 2.

Vi du 160: (1S,2R,38,4R,5S,6R)-N-(3,4-diclophenyl)-5,6-dihydroxy-3-(pyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

Cl
R X
HO \N ol
H
HO 2
~ _N

LC-MS: Rt = 1,08 phat; MS m/z [M+H]" 395,1.

Vidu 161: (1S,2R,3S,4R,5S,6R)-5,6-dihydroxy-3-(2-metylpyridin-4-yl)-N-(2-
(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2- carboxamit

1,CL

LC-MS: Rt = 0,85 phut; MS m/z [M+H]" 410,2.

HO

HO
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Vi du 162: (1S,2R,38S,4R,58S,6R)-N-(5,6-diclopyridin-3-yl)-5,6-dihydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,96 phut; MS m/z [M+H]* 410,1. '"H NMR (400 MHz, DMSO-ds) &
10,73 (s, 1H), 8,48 (d, J = 2,4 Hz, 1H), 8,40 — 8,36 (m, 2H), 7,18 (s, 1H), 7,12 (dd, J =
5,3, 1,7 Hz, 1H), 4,94 (s, 2H), 4,63 — 4,58 (m, 1H), 4,24 — 4,21 (m, 1H), 3,96 — 3,90 (m,
2H), 3,35 — 3,28 (m, 1H), 3,03 — 2,97 (m, 1H), 2,45 (s, 3H).

Vi du 163: (1S,2R,3S,4R,58S,6R)-5,6-dihydroxy-N-(6-metyl-5-(triflometyl)pyridin-3-
yl)-3-(2-metylpyridin-4-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 0,92 phut; MS m/z [M+H]* 424,2. 'TH NMR (400 MHz, DMSO-ds) &
10,63 (s, 1H), 8,78 (d, J = 2,4 Hz, 1H), 8,41 (d, J = 2,5 Hz, 1H), 8,39 (d, /= 5,5 Hz,
1H), 7,22 (s, 1H), 7,16 (dd, J= 5,4, 1,7 Hz, 1H), 4,94 (s, 1H), 4,85 (s, 1H), 4,63 — 4,58
(m, 1H), 4,24 — 4,21 (m, 1H), 3,97 — 3,90 (m, 2H), 3,36 — 3,32 (m, 1H), 3,05 — 2,99 (m,
1H), 2,59 — 2,56 (m, 3H), 2,46 (s, 3H).

Vi du 164: (1R,2R,38S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(6-metylpyridin-3-y1)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chit tiéu d& dugc didu ché tir (IR,2R,3S.4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(6-metylpyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (5a, trong
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d6 Ry = 3,4-diclophenyl va Ar = 6-metylpyridin-3-yl, Vi du 138) sir dung BuGc A nhu
trong So do 6.

Budc A: Dung dich c¢6 khudy chira (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(6-metylpyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (25 mg,
0,064mmol) trong DCM (1 mL) tai nhiét d6 phong dugc bd sung Xtalfluor-E (22 mg,
0,095mmol) va trietylamin trihydroflorua (0,021 mL, 0,127 mmol). Hén hop phan tmg
dugc khudy trong 16 gid, duge lam mat dén 0 °C va duoc 1am dimg bang dung dich
natri bicachbonat nu6c bdo hoa. Hon hop chét thé duoc chiét bing DCM 3x. Lép hitu co
két hop duoc 1am kho qua natri sulfat khan, duge loc, va dugc c6. Hop chét thé duoc
tinh ché bang FCC d& thu dwoc (IR,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(6-
metylpyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit. LC-MS: Rt = 1,46 phut;
MS m/z [M+H]* 395,0. 'H NMR (500 MHz, DMSO-ds) 6 10,62 (s, 1H), 8,41 (d,/=2,4
Hz, 1H), 7,99 (d, J = 2,4 Hz, 1H), 7,59 — 7,56 (m, 2H), 7,49 (dd, J = 8.8, 2,4 Hz, 1H),
7,24 (d, J=8,1 Hz, 1H), 5,27 (d, J= 71,0 Hz, 1H), 4,85 — 4,77 (m, 1H), 3,81 — 3,76 (m,
1H), 3,15 — 3,13 (m, 1H), 3,12 — 3,09 (m, 1H), 2,44 (s, 3H), 1,99 - 1,91 (m, 2H). Hon

hop >20:1 cta céc ddng phan ving ruou.

Vi du 165: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-flo-3-(2-metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit

Vi du 165 dugc téng hop theo quy trinh dugc md ta trong vi du 164 sir dung
(1R,2R,38S,4R,55)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit (5a, trong d6 Ro = 3,4-diclophenyl va Ar = 2-
metoxypyridin-4-yl, Vi du 139) trong buéc A. LC-MS: Rt = 1,74 phut; MS m/z [M+H]*
411,0. '"HNMR (500 MHz, DMSO-ds) 10,64 (s, 1H), 8,13 — 8,12 (m, 1H), 7,99 (d, J
= 2.4 Hz, 1H), 7,58 (d, J = 8,8 Hz, 1H), 7,49 (dd, J= 8,8, 2,4 Hz, 1H), 6,95 - 6,92 (m,
1H), 6,75 (s, 1H), 5,31 — 5,13 (m, 1H), 4,84 — 4,81 (m, 1H), 3,85 (s, 3H), 3,80 — 3,76
(m, 1H), 3,25 — 3,21 (m, 1H), 3,11 — 3,08 (m, 1H), 1,97 — 1,91 (m, 2H). Hén hop ~2:1

cua cac dong phan vung ruou.
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Vi du 166: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-(dimetylamino)-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chét tiéu d& duoc didu ché tir (1R,2R,3S.4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-y1)-7-oxabixyclo[2.2.1]Theptan-2-carboxamit (5a, trong
d6 Ry = 3,4-diclophenyl va Ar = 2-metylpyridin-4-yl, Vi du 77) sit dung Buéc B va C
nhu trong So db 6.

Buéc B: Dung dich cé khudy chira (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit  (200mg,
0,509 mmol) trong THF (5 mL) tai nhiét d6 phong duge bd sung chat phan tmg Dess-
Martin (431 mg, 1,02mmol) va phan mg duoc khudy tai nhiét d6 phong trong 16 gio.
Ho6n hop phan tng duoc pha lodng véi EtOAc, duge rira bing NaHCO3 nuéc bdo hoa
va nude mudi, duoc lam khd (Na2SO4), duge loc, va duge c6. Céan tao thanh dugce tinh
ché bing FCC d thu dugc (1R,2R,3S,4R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-
yl)-5-0x0-7-oxabixyclo[2.2.1]Theptan-2-carboxamit. LC-MS: Rt = 1,22 phat; MS m/z
[M+H]" 391,0.

Buéc C: Dung dich c6 khudy chia (1R,2R,3S,4R)-N-(3,4-diclophenyl)-3-(2-
metylpyridin-4-yl)-5-oxo-7-oxabixyclo[2.2.1]heptan-2-carboxamit ~ (20mg, 0,051
mmol) trong DCM (2 mL) duoc bd sung mot giot axit axetic va dimetylamin trong THF
(0,153 mL, 0,307 mmol). Phan tng dugc lam mat dén 0 °C va natri bohydrua (4 mg,
0,102mmol) duoc bd sung. Phan tmg dugc khudy tai nhiét do phong trong 30 phut, sau
d6 duoc 1am 4m tai 50 °C trong 2 gid. Hon hop phan tng dugc 1am mét dén nhiét do
phong va duge loc va chét loc duge co. Hop chét thé duge tinh ché bing RP HPLC dé
thu duoc (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-(dimetylamino)-3-(2-metylpyridin-
4-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit. LC-MS: Rt = 1,12 phat; MS m/z
[M+H]" 420,1. 'H NMR (400 MHz, DMSO-ds) & 10,21 (s, 1H), 8,35 (d, /= 5.1 Hz,
1H), 8,00 (d, J= 2,5 Hz, 1H), 7,55 (d, /= 8,8 Hz, 1H), 7,43 (dd, J = 8,8, 2,5 Hz, 1H),
7,12 (s, 1H), 7,06 (d, J = 5,3 Hz, 1H), 4,94 — 4,87 (m, 1H), 4,48 — 4,42 (m, 1H), 4,13 —
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4,08 (m, 1H), 3,10 — 3,04 (m, 1H), 2,43 (s, 3H), 2,42 — 2,35 (m, 1H), 2,12 (s, 6H), 1,89
—1,79 (m, 1H), 1,48 — 1,40 (m, 1H). Hon hop >20:1 cta cac d6ng phan ving ruou.

Vi du 167-177 dudi day dugce téng hop theo quy trinh duge mo ta trong vi du 166 sir
dung hop chit trung gian 5a va cac amin khéc nhau trong buéc C.

Vidu 167: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-(metylamino)-3-(2-metylpyridin-
4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,10 phat; MS m/z [M+H]* 406,2. '"H NMR (400 MHz, DMSO-ds) 3
10,44 (s, 1H), 8,37 — 8,32 (m, 1H), 8,00 (d, J= 2,4 Hz, 1H), 7,56 (d, J = 8,8 Hz, 1H),
7,45 (dd, J = 8,8, 2,5 Hz, 1H), 7,14 (s, 1H), 7,08 (dd, J=5.2, 1,7 Hz, 1H), 4,90 — 4,84
(m, 1H), 4,49 — 4,44 (m, 1E), 3,99 — 3,95 (m, 1H), 3,16 (s, 1H), 3,15 — 3,11 (m, 1H),
3,09 — 3,02 (m, 1H), 2,43 (s, 3H), 2,28 (s, 3H), 1,99 — 1,89 (m, 1H), 1,28 — 1,20 (m, 1H).

Hdn hop >20:1 clia cac dong phan ving rugu.

Vi du 168: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-((2-hydroxyetyl)amino)-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,06 phut; MS m/z [M+H]" 436,2. "H NMR (400 MHz, DMSO-dj) &
10,47 (s, 1H), 8,35 (dd, J = 5,1, 0,7 Hz, 1H), 8,01 (d, J= 2,4 Hz, 1H), 7,56 (d, /= 8.8
Hz, 1H), 7,45 (dd, J = 8,8, 2,5 Hz, 1H), 7,14 (d, J= 1,7 Hz, 1H), 7,08 (dd, J= 5,2, 1,7
Hz, 1H), 4,87 — 4,84 (m, 1H), 4,60 — 4,54 (m, 1H), 4,48 — 4,44 (m, 1H), 4,01 - 3,97 (m,
1H), 3,50 — 3,43 (m, 2H), 3,22 — 3,11 (m, 3H), 2,59 — 2,53 (m, 2H), 2,44 (s, 3H), 2,02 -
1,93 (m, 1H), 1,28 — 1,20 (m, 1H). Hoén hop >20:1 cua céc déng phén vung rugu.

Vidu 169: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-yl)-5-
((tetrahydro-2H-pyran-4-yl)amino)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

-144-



37430

LC-MS: Rt = 1,16 phat; MS m/z [M+H]* 476,2. Hoén hop ctia cac ddng phan ving

©TuoQu.

Vi du 170: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-(((1r,3R)-3-
hydroxyxyclobutyl)amino)-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit

LC-MS: Rt = 1,07 phut; MS m/z [M+H]" 462,2. Hon hop cua cac d6ng phan ving
ruQu.
Vi du 171: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-y1)-5-

(metylamino)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,26 phut; MS m/z [M+H]* 410,2. 'H NMR (400 MHz, DMSO-dé) 8
10,33 (s, 1H), 8,17 (d, J = 5,2 Hz, 1H), 8,00 (d, J = 2,4 Hz, 1H), 7,57 (d, J = 8,8 Hz,
1H), 7,44 (dd, J = 8.8, 2,4 Hz, 1H), 7,28 — 7,25 (m, 1H), 7,03 (s, 1H), 4,93 — 4,86 (m,
1H), 4,56 — 4,51 (m, 1H), 4,14 — 4,09 (m, 1H), 3,33 — 3,30 (m, 1H), 3,16 — 3,12 (m, 1H),
3.10 — 3,02 (m, 1H), 2,28 (s, 3H), 1,98 — 1,90 (m, 1H), 1,27 — 1,21 (m, 1H). Hén hop

>20:1 ctia cac ddng phan ving ruou.

Vi du 172: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-(dimetylamino)-3-(2-flopyridin-
4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,25 phut; MS m/z [M+H]" 424,2. '"H NMR (400 MHz, DMSO-ds) &
10,20 (s, 1H), 8,17 (d, J = 5,3 Hz, 1H), 8,00 (d, /= 2,4 Hz, 1H), 7,56 (d, J = 8,8 Hz,
1H), 7,46 — 7,42 (m, 1H), 7,25 — 7,21 (m, 1H), 7,00 (s, 1H), 4,97 — 4,92 (m, 1H), 4,55 -
4,51 (m, 1H), 4,25 — 4,18 (m, 1H), 3,13 — 3,08 (m, 1H), 2,43 - 2,37 (m, 1H), 2,12 (s,
6H), 1,90 — 1,81 (m, 1H), 1,47 — 1,39 (m, 1H). Hon hop >20:1 cua cac d6ng phan ving
ruQu.

Vi du 173: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-3-(2-flopyridin-4-yl)-5-((2-
hydroxyetyl)amino)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,21 phat; MS m/z [M+H]* 440,2. '"H NMR (400 MHz, DMSO-ds) &
10,36 (s, 1H), 8,18 (d, J = 5,2 Hz, 1H), 8,00 (d, /= 2,4 Hz, 1H), 7,57 (d, /= 8.8 Hz,
1H), 7,44 (dd, J = 8.8, 2,4 Hz, 1H), 7,28 — 7,24 (m, 1H), 7,03 (d, /= 1,4 Hz, 1H), 4,91
— 4,84 (m, 1H), 4,59 — 4,55 (m, 1H), 4,53 (d, J= 4,6 Hz, 1H), 4,13 (d, /= 5,5 Hz, 1H),
3,50 — 3,43 (m, 2H), 3,36 — 3,31 (m, 1H), 3,22 — 3,13 (m, 2H), 2,62 - 2,52 (m, 2H), 2,04
—1,94 (m, 1H), 1,29 — 1,22 (m, 1H). Hén hop >20:1 ctia cac ddng phan ving rugu.

Vi du 174: (1R,2R,3S,4R,5R)-N-(5,6-diclopyridin-3-yl)-3-(2-flopyridin-4-y1)-5-

(metylamino)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,11 phit; MS m/z [M+H]" 411,2. "H NMR (400 MHz, DMSO-ds) 8
10,60 (s, 1H), 8,47 (d, J = 2,4 Hz, 1H), 8,40 (d, /= 2,4 Hz, 1H), 8,17 (d, /= 5.2 Hz,
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1H), 7,29 — 7,25 (m, 1H), 7,04 (s, 1H), 4,94 — 4,90 (m, 1H), 4,58 — 4,51 (m, 1H), 4,17 —
4,12 (m, 1H), 3,33 — 3,29 (m, 1H), 3,20 — 3,16 (m, 1H), 3,10 - 3,04 (m, 1H), 2,27 (s,
3H), 1,99 — 1,91 (m, 1H), 1,29 — 1,22 (m, 1H). Hén hop >20:1 ctia cac d6ng phan ving
ruQu.

Vi du 175: (1R,2R,3S,4R,5R)-N-(5,6-diclopyridin-3-yl)-5-(dimetylamino)-3-(2-
flopyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

LC-MS: Rt = 1,13 phtt; MS m/z [M+H]* 425,2. "H NMR (400 MHz, DMSO-ds) 6
10,46 (s, 1H), 8,47 (d, J = 2,4 Hz, 1H), 8,41 (d, J= 2,4 Hz, 1H), 8,18 (d, /= 5,2 Hz,
1H), 7,26 — 7,24 (m, 1H), 7,02 — 7,00 (m, 1H), 4,98 — 4,94 (m, 1H), 4,57 — 4,53 (m, 1H),
4,25 —4,19 (m, 1H), 3,17 - 3,11 (m, 1H), 2,44 — 2,36 (m, 1H), 2,12 (s, 6H), 1,91 — 1,81
(m, 1H), 1,48 — 1,38 (m, 1H). Hon hop >20:1 ctia cac ddng phan viing rugu.

Vi du 176: (1R,2R,3S,4R,5R)-N-(5,6-diclopyridin-3-yl)-3-(2-flopyridin-4-yl)-5-((2-
hydroxyetyl)amino)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

0 |N\ Cl

Pt

L,
A F

LC-MS: Rt = 1,08 phit; MS m/z [M+H]" 441,2. "TH NMR (400 MHz, DMSO-d) 8
10,64 (s, 1H), 8,47 (d, J = 2,4 Hz, 1H), 8,42 (d, J= 2,3 Hz, 1H), 8,18 (d, /= 5,2 Hz,
1H), 7,28 — 7,25 (m, 1H), 7,03 (s, 1H), 4,92 — 4,86 (m, 1H), 4,60 — 4,53 (m, 2H), 4,15
(d, J=5,6 Hz, 1H), 3,50 — 3,43 (m, 2H), 3,35 - 3,29 (m, 1H), 3,24 — 3,15 (m, 2H), 2,63
—2,52 (m, 2H), 2,04 — 1,94 (m, 1H), 1,26 (dd, /= 12,8, 4,7 Hz, 1H). Hdn hop >20:1 ctia
céc ddng phan ving rugu.

Vidu 177: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-yl)-5-

morpholino-7-oxabixyclo[2.2.1]heptan-2-carboxamit
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LC-MS: Rt = 1,15 phat; MS m/z [M+H]" 462,1. Hon hop cua céc ddng phan ving
rugu.
Vi du 178: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-hydroxy-5-metyl-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chét tiéu d& duoc diéu ché tir ddng phan d6i quang don (1R,2R,3S,4R,5S)-N-
(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit (5a, trong d6 Rz = 3,4-diclophenyl va Ar = 2-metylpyridin-4-yl, Vi du 77a)

st dung cac Bude B va D nhu trong So do 6.

Bu6c B: Dung dich cé khudy cha (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (200mg,
0,509 mmol) trong THF (5 mL) tai nhiét do phong dugc bd sung chat phan ing Dess-
Martin (431 mg, 1,017 mmol) va phan tmg dugc khudy tai nhiét 46 phong trong 16 gio.
Hon hop phan tng dugc pha loang véi EtOAc, duge rira bang NaHCO3 nudce bdo hoa
va nuée mudi, duoc lam kho (Na2SO4), dugce loc, va duge ¢6. Cén tao thanh duge tinh
ché bing FCC d thu dugc (1R,2R,3S,4R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-
yl)-5-0x0-7-oxabixyclo[2.2.1]Theptan-2-carboxamit. LC-MS: Rt = 1,22 pht; MS m/z
[M+H]" 391,0.

Bude D: Dung dich chta (1R,2R,3S,4R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-
y1)-5-0x0-7-oxabixyclo[2.2.1]heptan-2-carboxamit (10,4 mg, 0,027 mmol) trong THF
(0,5 mL) tai nhiét d6 phong duoc xr ly bing MeMgBr, 3,0 M trong dietyl ete (35,4 pl,
0,106 mmol) va duoc khudy trong 2 gi. MeMgBr b6 sung, 3,0 M trong dietyl ete (35,4
ul, 0,106 mmol) dugc bd sung va phan tmg duge khudy tai nhiét 6 phong trong 16 gio.
HBn hop phan tng duge 1am dimg bing NH;Cl nuée bdo hoa, duge pha lodng bang
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EtOAc, dugc rira béng nude va nude mudi, duge 1am khoé (Na2S0s), duoc loc, va duge
¢6. Cin tao thanh dugc tinh ché bing FCC @ thu duge (1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-5-hydroxy-5-metyl-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit. LC-MS: Rt = 1,27 phat; MS m/z [M+H]* 407,2.

Vidu 179: (1S,2S,3R,4S,55)-N-(3,4-diclophenyl)-5-hydroxy-5-metyl-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit

N cl
(NIED . H
W
HO @/
_N

Vi du 179 duogc téng hop theo quy trinh dugc md ta trong vi du 178 sir dung dong
phan d6i quang don  (1S,2S,3R,4S,5R)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 77¢c). LC-MS: Rt =
1,27 phit; MS m/z [M+H]" 407,2. hén hop >20:1 cua cac déng phan ving rugu.

Vi du 180: (1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

Hop chét tiéu d& duoc diéu ché tir ddng phan dbi quang don (1R,2R,3S,4R,5S)-N-
(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit (5a, trong d6 Rz = 3,4-diclophenyl va Ar = 2-metylpyridin-4-yl, Vi du 77a)

str dung cac Bude B va E nhu trong So do 6.

Buéc B: Dung dich cé khudy chira (1R,2R,3S,4R,5S)-N-(3,4-diclophenyl)-5-
hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (200mg,
0,509 mmol) trong THF (5 mL) tai nhiét d6 phong duoc bd sung chit phan tng Dess-
Martin (431 mg, 1,017 mmol) va phan tmg dugc khudy tai nhiét 46 phong trong 16 gio.
Hon hop phan ung duge pha lodng véi EtOAc, duge rira bang NaHCO3 nuéc bio hoa

va nude mudi, duoc lam kho (Na2SOs), duge loc, va duge cd. Cén tao thanh duoc tinh
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ché bing FCC dé thu dugc (1R,2R,3S,4R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-
y1)-5-0x0-7-0xabixyclo[2.2.1]heptan-2-carboxamit. LC-MS: Rt = 1,22 phuat; MS m/z
[M+H]* 391,0.

Buéc E: Dung dich chira 1R,2R,3S,4R)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-
y1)-5-0x0-7-0xabixyclo[2.2.1]heptan-2-carboxamit (18mg, 0,046 mmol) trong THF (1
mL) tai nhiét d6 phong duoc xtr 1y bang NaBH4 (6,96 mg, 0,184mmol) va dugc khudy
tai nhiét do phong trong 18 gio. Hon hgp phéan tng duoc pha lodng véi NaHCO3 nude
bdo hoa va dugc chiét bang EtOAc. Lép hitu co dugc rira bing nudc mubi, duge lam
kho (Na2S04), duge loc, va duge cb. Can tao thanh duge tinh ché bang FCC dé thu dugc
(1R,2R,3S,4R,5R)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit. LC-MS: Rt = 1,20 phut; MS m/z [M+H]" 393,1.
'H NMR (400 MHz, Axetonitril-d3) & 8,59 (s, 1H), 8,35 (dd, J = 5,2, 0,8 Hz, 1H), 7,89
(dd, J=2,2, 0,6 Hz, 1H), 7,46 — 7,38 (m, 2H), 7,18 — 7,16 (m, 1H), 7,10 (dd, J= 5,2,
1,7 Hz, 1H), 4,87 — 4,79 (m, 1H), 4,42 — 4,34 (m, 1H), 4,33 — 4,24 (m, 1H), 4,17 -4,13
(m, 1H), 3,65 — 3,55 (m, 1H), 3,15 — 3,07 (m, 1H), 2,46 (s, 3H), 2,12 — 2,02 (m, 1H),
1,54 — 1,46 (m, 1H). Hdn hop >20:1 clia cac dong phan ving ruou.

Vi du 181: (18,2S,3R,4S,5S)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit

, H
HO ”'| N
_N

Vi du 181 duogc tong hop theo quy trinh duge mé ta trong vi du 180 str dung déng
phan ddi quang don  (1S,2S,3R.4S,5R)-N-(3,4-diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (Vi du 77¢c). LC-MS: Rt =
1,20 phat; MS m/z [M+H]* 393,1. 'H NMR (400 MHz, Axetonitril-c3) 8 8,60 (s, 1H),
8,36 — 8,34 (m, 1H), 7,89 (dd, J = 2,2, 0,6 Hz, 1H), 7,46 — 7,39 (m, 2H), 7,17 (s, 1H),
7,10 (dd, J=5,2, 1,7 Hz, 1H), 4,86 — 4,81 (m, 1H), 4,42 — 4,37 (m, 1H), 4,31 — 4,24 (m,
1H), 4,17 — 4,11 (m, 1H), 3,63 — 3,57 (m, 1H), 3,15 — 3,09 (m, 1H), 2,46 (s, 3H), 2,11 -
2,01 (m, 1H), 1,54 — 1,45 (m, 1H). Hon hop >20:1 cua céc ddng phéan ving rugu.
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Vi du 182. Két hop nhém 5S-hydroxyl vao 15i oxa vong doi lam giam su trc ché
CYP3A4 va do thanh thai bén trong & ca vi thé gan chudt cdng va ngudi clia cac hop
chét, nhu duoc trinh bay trong bang 1.

Béang 1
PN o PSS s H IS N o4
N cl N cl N cl - N . cl
| jN HO | /\N | /\N Wz Ho [ jN ?
Vidu47a Vidu 149

céc vi thé 466 7 243 11
gan chudt
cdng CLint
(uL/phat/mg)
céc vi thé 202 7 38 7
gan nguoi
CLint
(uL/phat/mg)
su ttc ché 6 >25 5 20
CYP3A4
(M)
Céc thir nghi€m sinh hoc

Céc hop chét theo sang ché duoc danh gid trong cac thit nghiém sau day: (1) thu
nghiém Colagen loai II dé do su biét hoa tao sun; (2) thir nghiém hoat tinh Alkalin
Phosphataza (ALP) dé x4c dinh kh& nang ctia cac hop chit ngan ngira su phinh dai té
bao sun trong cac té bao sun khép nguoi binh thuong (NHAC) va dong té bao
C3H10T1/2; va (3) thir nghiém luu lugng canxi.

Bang 2. Cac chat phan ting dugc s dung trong thi nghiém
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Mo ta Cong ty S6 danh muc | Su pha loang
/ Néng d6

Colagenaza, Loai II | Worthington CLS-2 0,2 mg/ml

Biochemicals

Khang colagen loai II | Abcam 3092 1:500

Khang 647 chut nhit | Life Technologies A-21235 1:5000

Albumin huyét thanh

bo (BSA)

Triton X-100

Hoescht 33342 Life Technologies H3570 1:1000

Mubi RR xanh duong | Sigma F0500-25G 0,024% w/v

nhanh

Dung dich Naphthol | Sigma 855-20ML 4% v/v

AS-MX Phosphat

Alkalin

Thubc nhudm canxi 5 | Molecular Devices R8186 100ml/1o

Probenecid Sigma P8761-100G | 5SmM

HEPES Hyclone SH30237,01 10mM

Nudi cay te bao

Céac té bao sun khop nguoi binh thuong (NHAC) duoc mua tir PromoCell
(Heidelberg, Puc) va dugce sinh trudng trong Moi truong sinh trudng té bao sun (CGM;
Lonza, Walkersville, MD). Dong té bao C3H10T1/2 (dong 8) dwgc mua tir ATCC
(Manassas, VA) va duoc sinh truéng trong DMEM/glucoza cao duge bd sung 10% FBS
va khang sinh/chéng nidm (ThermoFisher scientific, Waltham, MA). Té bao géc tao sun
nguoi (CPC) duge thu tir cac té bao sun khép so cép ngudi (Lonza, Walkersville, MD)
ma duogc tach thanh cac té bao don, dugc sinh trudng theo dong vo tinh trong méi truong

sinh trudng € bao gbe trung md (MSCGM; Lonza, Walkersville MD) va dugc khing
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dinh 1a cac gbc trung md qua su bi€t hda tao sun, tao xwong va tao md. Cac té bao nay
1a FACS dugc phan loai va dugc chimg minh la dwong tinh >98% d6i voi CD166 va
CD105. CPC duoc nudi cdy 1én dén 20 1An ma khong c6 su thay ddi & dac tinh t€ bao,

tdc d6 sinh trudng hoic biét hoa duge xac dinh.
Thir nghiém colagen loai II va Dinh lugng

Dé bit du qua trinh tao syn trong cac CPC so cp, 8000 té bao duoc ciy trén mdi
giéng trong dia Costar 96 giéng trong MSCGM. Sau 24 gio, MSCGM dugc loai bo va
dugc thay thé bing DMEM chira 1% FBS. Hop chit thir nghiém sau dé dugc bd sung
vao mdi giéng tai lidu chi dinh. C4c mé nudi ciy dugc sinh truéng tai 37°C trong 18
ngdy. Su bd sung mdi trudng bing 50p1 DMEM bb sung chita 1% FBS dugc cho 10

ngay sau khi cam ung tao sun.

Dé phat hién sy ¢6 mit cta Colagen loai IT, hCPC duogc c¢b dinh bé‘mg 10% formalin
trong 20 phut, dugc thdm bang PBS chira 0,1% triton X-100, 0,2mg/ml Colagenaza 2
trong 10 phut, dugc phong bé bang PBS chita 5% BSA trong 1 gid tai nhi¢t do phong,
sau d6 cam Umg bang khang thé so cap (khang thé khang colagen loai IT) trong PBS chira
1% BSA qua dém tai 4°C. Céc té bao dugc rira 3 14n bang PBS va dugc 0 bing khang
thé thi cp lién hop véi chit phat huynh quang va thu6c nhuém Hoechst trong 1 gid tai
nhiét do phong, sau do rira bing PBS trong 3 lan.

Cuong d6 nhudm téng dugc chup hinh bing kinh hién vi huynh quang va / hogc
duoc dinh lugng bang chup hinh dung lugng cao béng thiét bi ImageXpress Micro
(Molecular Devices, Sunnyvale, CA). C4c phén tich s6 liéu dugc thuc hién véi tmg dung
danh gié té bao da budc song dugc tiry chinh.

Nhuom Alkalin Phosphataza va Pinh luong 6 NHAC

D& bt du su biét hoa trong NHAC, 16.000 t& bao duoc chy/giéng trong dia Costar
96 giéng trong mdi trudng CGM (Lonza). Sau 24 gié, MSCGM dugc loai bo va duoc
thay thé bang DMEM chira 1% FBS. Hop chét thir nghiém sau d6 duoc bd sung vao mdi
giéng tai liéu chi dinh. Cac mé nudi cdy dugc sinh truong tai 37°C trong 10 ngay.

bé phat hién su c6 mat cua té bao phinh dai, cac NHAC duoc ¢b dinh béng 10%
formalin va thuéc nhuém Hoeschst trong 20 phut, dugc ria trong PBS, sau dé duoc

nhudm bing mubi RR xanh dwong nhanh véi dung dich Naphthol AS-MX Phosphat
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Alkalin. Khi c4c t& bao dugc quan sat tré nén xanh, sau khoang 2 gio tai 37°C, ching

duoc rira bing PBS ba lan.

Cudng d6 nhudm tdng duge chup hinh bing kinh hién vi huynh quang, st dung budc
séng 651, va / hodc dugc dinh luong bang chup hinh dung lugng cao bang thiét bi
ImageXpress Micro (Molecular Devices, Sunnyvale, CA). Céac phan tich s6 lidu duoc

thuc hién v6i tmg dung d4anh gia t bao da budc séng dugc tuy chinh.
Nhuom Alkalin Phosphataza va Dinh lugng & C3H10T1/2

P4 bét dAu su biét héa trong C3H10T1/2, Clone 8 (ATCC cat# CCL-226), 4.000 té
bao dugc cAy/giéng trong dia 384 Perkin Elmer CellCarrier Ultra trong DMEM/glucoza
cao (HyClone cat# SH30022,01) chira 10% FBS va 1x Khang sinh/khang nam (HyClone
cat# SV30079,01). Sau 24 gid, hop chét thir nghiém sau d6 dugce bd sung vao mbi giéng

tai lidu chi dinh. Cac mé nudi cdy truong duoc sinh trudng tai 37°C trong 6 ngay.

pé phat hién su c6 mit cua t& bao phinh dai, cac C3H10T1/2 duoc c¢b dinh bang 4%
araformaldehyt va thuéc nhudm Hoeschst trong 20 phut, dugc ria trong PBS, sau d6
duoc nhudm bing Mudi RR xanh dwong nhanh véi dung dich Naphthol AS-MX
Phosphat Alkalin. Khi c4c té bao dugc quan sat trd nén xanh, sau khoang 3 gio tai 37°C,

ching duoc rira bing PBS sau lan.

Nhudm ALP dugc chup hinh bing kinh hién vi huynh quang, stt dung budc séng
561, va / hoic dugc dinh lugng bing chup hinh dung luong cao bing thiét bi
ImageXpress Micro Confocal (Molecular Devices, Sunnyvale, CA). Céc phén tich 5O
liéu dugc thuc hién véi tng dung danh gia té bao da budc séng dugce tly chinh quan sét

nhiéu t& bao duong tinh ALP trén mdi giéng.
Thit nghiém luu luwgng canxi va Dinh lugng

NHAC duoc cdy trong dia 1536 Greiner tai 2000 té bao/giéng trong thé tich 4ul. 24
gi0 sau do, 4ul dung dich thuéc nhom canxi 5 (Mudi can béng Hank/dém HEPES chira
5mM Probenecid) sau dé dugc bd sung va dugc u trong 1 gid tai nhiét do phong. Poc
huynh quang tai budc song kich xa 1a 470-495nm va budc séng phat xa 1a 515-575nm
duoc thuc hién st dung hé théng sang loc thong luong cao FLIPR (Molecular Devices,
Sunnyvale, CA). Hop chét thir nghiém sau d6 duoc bd sung vao mdi giéng tai liéu chi

dinh. Tin hiéu dugc do trudce va sau su phéan tan hop chét str dung khoang cach thoi gian
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thir nhét 1a 1 gidy trong 60 két qua doc va khoang cach thoi gian thir hai 1a 3 gidy trong

20 két qua doc. S liéu duoc phén tich béng cach st dung phén mém Molecular Devices

ScreenWorks®.

Hoat tinh ctia cac hop chit theo sang ché trong sau céc thir nghiém dugc tdng hop

trong bang 3. Chu thich: (A) thir nghiém luu lwong canxi; (B) thir nghi€ém colagen loai

IT; (C) thir nghiém alkalin phosphataza & NHAC; va (D) thir nghiém alkalin phosphataza

& C3H10T1/2.
Béang 3
Thi A) B) ©) D)
nghi,ém ECso pM | ECso uM | ICso pM | ICso uM
> (% Hiéu | (% Hiéu | (% Hiéu | (% Hiéu
qua) qua) qua) qua)

(1S,2S,4R,5R,68,7S)-N-(5,6-
diclopyridin-3-yl)-7-(2-
metoxypyridin-4-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

3,4 (164)

rac-(18S,2S,4R,5R,68S,7S)-N-

(6-metoxypyridin-3-yl)-7-(6-
metylpyridin-3-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

>50 (0)

(18,2S,4R,5R,68S,7S)-N-(6-
metoxypyridin-3-yl)-7-(6-
metylpyridin-3-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

0,30 (45)

(IR,2R.4S,5S,6R,7R)-N-(6-
metoxypyridin-3-yl)-7-(6-

>50 (0)
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Thi

nghiém

(A)
ECso pM
(% Hiéu

qua)

B)
ECso pM
(% Hiéu

qua)

©)
ICso pM
(% Hiéu

qua)

D)
ICso uM
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metylpyridin-3-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

(1R,2S,3S,4R,5S)-N-(4,5-
diclopyridin-2-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (28)

(IR,28S,3S,4R,5S)-N-(5-clo-6-
metylpyridin-3-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (18)

(1R,28,3S,4R,5S5)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (17)

(1S,2R,3R,4S,5R)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

(1R,2S,3S,4R,55)-5-hydroxy-
3-(2-metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-

>50 (50)

>31 (62)

>20 (16)
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oxabixyclo[2.2.1]heptan-2-

carboxamit

10

(18,28,3S,4S,6R)-6-hydroxy-
3-(2-metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

11

rac-(1R,28,3S,4R,5S)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

11a

(1R,28,3S,4R,5S5)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (55)

12

rac-(1R,25,35,4R,55)-5-
hydroxy-3-(pyridin-4-yl)-N-

[3-(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (27)

12a

(1R,2S,3S,4R,5S)-5-hydroxy-
3-(pyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-

0,27 (98)

2,9 (91)

48 (65)

>20 (6)
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oxabixyclo[2.2.1]heptan-2-

carboxamit

13

(1S,28,3S,4S,6R)-6-hydroxy-
3-(pyridin-4-y1)-N-[3-
(triflometyl)phenyl]-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (22)

14

(1IR,28,3S,4R,5R)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

4.5 (68)

15

(1R,2S,3S,4R,5R)-5-flo-N-(6-
metoxypyridin-3-yl)-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

8,3 (115)

16

(1R,28,3S,4R,5R)-5-flo-3-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

17

(1R,2S,3S,4R,55)-N-(3.4-
diclophenyl)-5-flo-3-(2-
metylpyridin-4-yl)-7-

21 (105)
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oxabixyclo[2.2.1]heptan-2-

carboxamit

18

(1R,2S,3S,4R,5S)-5-flo-3-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

19

(1R,28,3S,4R,55)-N-(5,6-
diclopyridin-3-yl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

20

(1IR,28,3S,4R,5S)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

25 (258)

21

(1R,28,35,4R,55)-3-(2-
aminopyrimidin-5-yl)-N-(3,4-
diclophenyl)-5-flo-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (5)

22

(1IR,2S,3S,4R,55)-N-(3,4-
diclophenyl)-5-flo-3-(6-
metylpyridin-3-yl)-7-

27 (159)
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oxabixyclo[2.2.1]heptan-2-

carboxamit

23

(1R,2S,3S,4R,5S5)-N-(3,4-
diclophenyl)-5-flo-3-(2-
flopyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

42 (128)

24

rac-(1S,2S,4R,5R,68S,7S)-N-
(3,4-diclophenyl)-7-(2-
metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (54)

24a

(18,2S,4R,5R,6S,7S)-N-(3,4-
diclophenyl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

6,1 (99)

0,78 (29)

30 (100)

>20 (28)

24b

(1R,2R,48S,5S,6R,7R)-N-(3,4-
diclophenyl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (0)

25

(1S,2S,4R,5R,68S,7S)-N-(3,4-
diclophenyl)-7-(2-
metoxypyridin-4-yl)-8-

11 (71)
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26

(18,2S,4R,5R,6S,7S)-N-(3,4-
diclophenyl)-7-(2-flopyridin-
4-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

17 (52)

27

(18,28,4R,5R,6S,7S)-7-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

23 (54)

28

(1S,2S,4R 5R,6S,7S)-N-(3,4-
diclophenyl)-7-(pyrimidin-5-
y1)-8-
oxatrixyclo[3.2.1.0%*} Joctan-

6-carboxamit

13 (120)

34 (71)

>20 (48)

29

(1R,2R.4S,5S,6R,7R)-N-(3,4-
diclophenyl)-7-(pyrimidin-5-
yb)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

23 (167)

30

(18S,2S,4R,5R,6S,7S)-N-(3,4-
diclophenyl)-7-(2,3-
diflopyridin-4-yl)-8-

>50 (6)
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oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

31

(IR,2R,48S,5S,6R,7R)-N-(3,4-
diclophenyl)-7-(2,3-
diflopyridin-4-yl)-8-

oxatrixyclo[3.2.1.0%>*]octan-6-

carboxamit

10 (133)

32

(18,2S,4R,5R,68,7S)-N-(5,6-
diclopyridin-3-yl)-7-(2,3-
diflopyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

13 (143)

33

(18,2S,4R,5R,68,7S)-N-(6-
metoxypyridin-3-yl)-7-
(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

4,6 (49)

34

(1S,2S,4R,5R,68S,7S)-7-(2,3-
diflopyridin-d-y1)-N-(6-
metoxypyridin-3-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (3)
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37430

Thi

nghiém

(A)
ECso pM
(% Hiéu

qua)

B)
ECso pM
(% Hiéu

qua)

©
ICso pM
(% Hiéu

qua)

D)
ICso uM
(% Hiéu

qua)

35

(18,2S,4R,5R,6S,7S)-N-(6-
metoxypyridin-3-yl)-7-[6-
(triflometyl)pyridin-2-yl]-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

>50 (0)

36

(18,2S,4R,5R,68,7S)-N-(3,4-
diclophenyl)-7-(2-
flopyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0%>*} Joctan-

6-carboxamit

8,6 (124)

37

(18,2S,4R,5R,68,7S)-7-

(pyrimidin-5-yl)-N-[3-

(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (26)

38

(1S,2S,4R,5R,6S,7S)-7-
(pyridin-4-y1)-N-[3-
(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

9,9 (36)

39

(1S,2S,4R,5R,68,7S5)-7-(2-
aminopyrimidin-5-y1)-N-(3,4-
diclophenyl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

0,53 (40)
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40

(1S,25,4R,5R,68S,7S)-N-(3,4-
diclophenyl)-7-[2-(morpholin-
4-yl)pyrimidin-5-y1]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (37)

41

(1S,2S 4R ,5R,6S,7S)-7-(2-
flopyridin-4-yl)-N-[3-
(triflometyl)phenyl]-8-

oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

24 (121)

42

(1S,2S,4R,5R,68S,7S)-N-(3,4-
diclophenyl)-7-(2-
metylpyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

18 (57)

43

rac-(1S,2S,4R,5R,6S,7S)-N-
(5,6-diclopyridin-3-yl)-7-
(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (168)

43a

(1S,28,4R,5R,68,7S)-N-(3,4-
diclophenyl)-7-(pyridin-4-yl)-
8-oxatrixyclo[3.2.1.0>*]octan-

6-carboxamit

>50 (0)

-164-
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43b

(1R, 2R 4S,5S,6R, 7R)-N-(5,6-
diclopyridin-3-yl)-7-(pyridin-
4y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

>50 (3)

44

(18,2S,4R,5R,68,7S)-N-(3,4-
diclophenyl)-7-(pyridin-4-yl)-
8-oxatrixyclo[3.2.1.0%*]octan-

6-carboxamit

>50 (0)

45

(18,2S,4R,5R,6S,7S)-N-(5,6-
diclopyridin-3-yl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

14 (32)

46

(1R,2R.48S,5S,6R,7R)-N-(5,6-
diclopyridin-3-yl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (0)

47

rac-(1R,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-
(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

7.8 (38)
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47a

(IR,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-
(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (68)

2,1 (82)

33 (88)

>20 (23)

48

(1R,28S,3S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-(6-
metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

22 (80)

49

rac-(1R,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

11 (77)

49a

(1R,28,35,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

0,84 (53)

49b

(1S,2R,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (31)
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50

(IR,2S,3S,4R,5S)-N-(3.4-
diclophenyl)-5-hydroxy-3-(6-
(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

21 (308)

(1R,28,3S,4R,5S5)-N-(3,4-
diclophenyl)-5-hydroxy-3-
(pyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

rac-(1R,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-3-(2-flopyridin-

4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (4)

(1R,28,35,4R,55)-N-(3,4-
diclophenyl)-3-(2-flopyridin-
4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (96)

0,49 (80)

17 (71)

>20 (36)

(1S,2R,3R,48S,5R)-N-(3,4-

4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

diclophenyl)-3-(2-flopyridin-

>50 (1)
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53

rac-(1R,28,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (43)

53a

(1R,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (12)

13 (44)

31 (83)

>20 (0)

53b

(1S,2R,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (119)

54

rac-(1R,2S,3S,4R,5S)-N-(3,4-

diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyridin-4-yl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (22)

>20 (35)
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54a

(1R,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyridin-4-yl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

3,5 (45)

>20 (35)

54b

(1S,2R,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyridin-4-yl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (16)

>20 (46)

55

(1R,2S,3S,4R,55)-N-(3,4-
diclophenyl)-3-[2-
(dimetylamino)pyrimidin-5-
yl]-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

56

(1R,2S,3S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

57

(1R,28,3S,4R,5S)-3-(2-
aminopyridin-4-yl)-N-(3,4-
diclophenyl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (56)
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58

(IR,2S,3S,4R,5S)-N-(3,4-
diclophenyl)-3-(2,5-
diflopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

59

(1R,28,3S,4R,55)-N-(3,4-
diclophenyl)-3-(2,3-
diflopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

1,2 (254)

60

(1R,28,3S,4R,55)-3-(2-
aminopyrimidin-5-yl)-N-(3,4-
diclophenyl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (2)

61

(1R,28,35,4R,55)-N-(3,4-
diclophenyl)-3-(2-
flopyrimidin-5-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (24)
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(1R,28,3S,4R,55)-N-(3,4-

diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyrimidin-5-y1]-7-
oxabixyclo[2.2.1]heptan-2-

62 carboxamit 8,2 (61)

(1R,2S,3S,4R,5S5)-N-(3,4-
diclophenyl)-5-metoxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

63 carboxamit >50(9)

(1IR,28,3S,4R,5R)-N-(3,4-
diclophenyl)-5-flo-3-(6-
metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

64 carboxamit 21 (253)

(1R,2S,3S,4R,5R)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

65 carboxamit 18 (169)

(1S,2S,4R,5R,6R,7S)-N-(4-
clo-3-xyanophenyl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

66 carboxamit

20 (179)
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67

(1S,2S,4R,5R,6R,7S)-N-(4-
clo-2-xyanophenyl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

>50 (39)

68

(1S,2S,4R,5R,6R,7S)-N-(4-
clo-3-flophenyl)-7-(2-
metylpyridin-4-yl)-8-

oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

15 (306)

69

(18,2S,4R,5R,6R,7S)-7-(2-
metylpyridin-4-yl)-N-[3-
(triflometoxy)phenyl]-8-

oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

21 (180)

>20 (63)

70

(1S,2S,4R,5R,6R,7S)-N-(5-
metyl-1,3-thiazol-2-y1)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0**]octan-6-

carboxamit

>50 (25)

>20 (1)
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71

(1S,2S,4R,5R,6R,7S)-N-[3-
flo-4-(triflometoxy)phenyl]-7-
(2-metylpyridin-4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

6,2 (250)

72

(1S,2S,4R,5R 6R,7S)-N~(5,6-
diclopyridin-3-y1)-7-(2,3-
diflopyridin-4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

7,7 (208)

73

(IR,2R,48S,5S,6S,7R)-N-(5,6-
diclopyridin-3-yl)-7-(2,3-
diflopyridin-4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

16 (127)

74

(18,2S,4R,5R,6R,7S)-N-(5,6-
diclopyridin-3-yl)-7-(6-
metylpyridin-3-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

7.7 (90)

>20 (83)

75

(1S,2S,4R,5R,6R,7S)-N-(5,6-
diclopyridin-3-yl)-7-
(pyrimidin-5-y1)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

4.4 (73)

>20 (45)

-173-




37430

Thi

nghiém

(A)
ECso pM
(% Hiéu

qua)

B)
ECso uM
(% Hiéu

qua)

©)
ICso uM
(% Hi¢u

qua)

D)
1Cso uM
(% Hiéu

qué)

76

(18,2S,4R,5R,6R,7S)-N-(5,6-
diclopyridin-3-yl)-7-(2-
metoxypyridin-4-yl)-8-

oxatrixyclo[3.2.1.0%>*]octan-6-

carboxamit

5,8 (123)

77

rac-(1R,2R,3S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

26 (49)

77a

(1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

26 (182)

0,69
(120)

3,5 (114)

>20 (45)

77b

(1S,2R,3S,4S,6R)-N-(3,4-
diclophenyl)-6-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

20 (157)

>20 (47)
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77c

(18,28,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

13 (72)

3,9 (72)

77d

(1R,2S,3R,4R,6S)-N-(3,4-
diclophenyl)-6-hydroxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

33 (92)

>20 (54)

78

(1R,2R,3S,4R,5S)-N-[3-clo-4-
(2-flophenyl)phenyl]-5-
hydroxy-3-(2-metylpyridin-4-
y)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (70)

79

(1R,2R,3S,4R,5S)-5-hydroxy-
N-(1-metansulfonylpiperidin-
4-y1)-3-(2-metylpyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (113)

>20 (34)

80

(1R,2R,3S,4R,55)-N-(4,5-
diclopyridin-2-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (32)

-175-




37430

Thi

nghiém

A)
ECso uM
(% Hiéu

qua)

B)
ECso pM
(% Hiéu

qua)

©
ICso pM
(% Hiéu

qua)

D)
1Cso uM
(% Hiéu

qua)

81

(1IR,2R,3S,4R,5S)-N-(5-clo-6-
metylpyridin-3-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

2,7 (34)

82

(1IR,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyrimidin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (74)

83

(1R,2R,38S,4R,5S)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (38)

1,5 (150)

12 (106)

>20 (34)

84

(18,2S,3R,48S,5R)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (61)

>20 (31)
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85

(1R,2R,3S,4R,5S)-5-hydroxy-
3-(2-metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (56)

86

(1S,2R,38,4S,6R)-6-hydroxy-
3-(2-metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (38)

87

(1R,2R,3S,4R,5S)-N-(5,6-
diclopyridin-3-yl)-5-hydroxy-
3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (14)

38

(1R,2R,3S,4R,55)-5-hydroxy-
3-(pyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (27)

89

(1S,2R,3S,4S,6R)-6-hydroxy-
3-(pyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)
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90

rac-(1R,2R,3S,4R,5S)-N-(5,6-
diclopyridin-3-yl)-3-(2-
flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (45)

90a

(IR,2R,3S,4R,5S)-N-(5,6-
diclopyridin-3-yl)-3-(2-
flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (101)

2,3 (65)

>50 (98)

>20 (48)

90b

(18S,2S,3R,48S,5R)-N-(5,6-
diclopyridin-3-yl)-3-(2-
flopyridin-4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (44)

>20 (45)

91

(IR,2R,3S,4R,55)-N-(5,6-
diclopyridin-3-yl)-3-(2,3-
diflopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

4,4 (66)
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92

(IR,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (57)

93

(1S,2R,35,4S,6S)-N-(3,4-
diclophenyl)-6-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (7)

94

(18,2S,3R,48,5S)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

18 (157)

>20 (0)

95

(1R,2S,3R,4R,6R)-N-(3,4-
diclophenyl)-6-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

11 (113)

96

(1R,2R,3S.4R,5R)-5-flo-3-(2-

metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

14 (281)

-179-




37430

Thi

nghiém

(A)
ECso uM
(% Hidu

qua)

B)
ECso uM

(% Hiéu
qua)

©
ICso uM
(% Hiéu

qua)

D)
ICso uM
(% Hidu

qua)

97

(1R,2R,3S,4R,5R)-5-flo-N-(6-
metoxypyridin-3-yl)-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (2)

98

(IR,2R,3S,4R,5R)-N-(5,6-
diclopyridin-3-yl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

21 (404)

99

(1R,2R,3S,4R,5R)-5-flo-3-(2-
metylpyridin-4-yl)-N-[3-
(triflometoxy)phenyl]-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

18 (383)

100

(1R,2R,3S,4R,5R)-5-flo-N-[3-
flo-4-(triflometoxy)phenyl]-3-
(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

18 (310)
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101

(IR,2R,3S,4R,5R)-5-flo-N-(1-
metyl-1H-pyrazol-3-yl)-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

29 (62)

102

(IR,2R,3S,4R,5R)-5-flo-N-(5-
metyl-1,3-thiazol-2-yl)-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

2,1 (84)

103

(1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

24 (153)

10 (79)

104

(1S,2R,38S,4S,6R)-N-(3,4-
diclophenyl)-6-flo-3-(2-
metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

14 (96)

105

(1R,2R,3S,4R,5S)-N-(3.4-
diclophenyl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

8,2 (106)

1,7 (68)
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106

(1S,2R,38S,4S,6R)-N-(3.4-
diclophenyl)-6-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

24 (84)

107

(1R,2R,3S,4R,5S)-5-flo-3-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

12 (139)

108

(1S,2R,3S,4S,6R)-6-flo-3-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

27 (137)

109

(1R,2R,3S,4R,5S)-N-(5,6-
diclopyridin-3-yl)-5-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

28 (164)
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110

(1S,2R,3S,4S,6R)-N-(5,6-
diclopyridin-3-yl)-6-flo-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

28 (199)

111

(1R,2R,35,4R,5S)-N-(3,4-
diclophenyl)-5-flo-3-(2-
flopyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

28 (87)

112

(1S,2R,38S,4S,6R)-N-(3,4-
diclophenyl)-6-flo-3-(2-
flopyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

28 (99)

113

(1R,2R,3S,4R,55)-3-(2-
aminopyrimidin-5-yl)-N-(3,4-
diclophenyl)-5-flo-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

30 (103)

114

(1S,2R,38,48S,6R)-3-(2-
aminopyrimidin-5-yl1)-N-(3,4-
diclophenyl)-6-flo-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

30 (127)
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115

(1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-flo-3-(6-
metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

33 (49)

116

(1S,2R,385,4S,6R)-N-(3,4-
diclophenyl)-6-flo-3-(6-
metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

23 (58)

117

(18,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(2-
metylpyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

3,0 (177)

7,0 (59)

118

(1S,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(2-
metoxypyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

8,2 (118)
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119

(18,2S,4R,5R,6R,7S)-N-(3.,4-
diclophenyl)-7-(2-flopyridin-
4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

25 (149)

120

(18,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-[6-
(triflometyl)pyridin-2-yl]-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

20 (102)

4,4 (119)

121

rac-(1S,2S,4R,5R,6R,7S)-7-
(2-metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

26 (353)

121a

(1S,2S,4R,5R,6R,7S)-7-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

2,7 (231)

4,5 (80)

121b

(1R,2R 4S,58,6S,7R)-7-(2-
metylpyridin-4-yl)-N-[3-
(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

22 (92)
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rac-(1S,2S,4R,5R,6R,7S)-N-
(3,4-diclophenyl)-7-(2,3-
diflopyridin-4-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-
122 carboxamit 5,0 (32)
(1S,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(2,3-
diflopyridin-4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-
122a carboxamit 25 (160)
(1IR,2R,48S,58,6S,7R)-N-(3,4-
diclophenyl)-7-(2,3-
diflopyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-
122b carboxamit 17 (217)
(1S,2S,4R,5R,6R,7S)-N-(6-
metoxypyridin-3-yl)-7-(6-
metylpyridin-3-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-
123 carboxamit >50 (0) >20 (48)
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124

(18,2S,4R,5R,6R,7S)-N-(5,6-
diclopyridin-3-yl1)-7-(2,3-
diflopyridin-4-yl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

2,8 (160)

17 (59)

125

(1S,2S 4R, 5R ,6R,7S)-N-(6-
metoxypyridin-3-yl)-7-
(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

17 (162)

126

rac-(1S,2S,4R,5R,6R,7S)-N-
(3,4-diclophenyl)-7-
(pyrimidin-5-y1)-8-

oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

10 (212)

126a

(1S,25,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(pyrimidin-5-
yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

5,4 (233)

126b

(1R,2R.4S,5S,6S,7R)-N-(3,4-
diclophenyl)-7-(pyrimidin-5-
y)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

5,6 (103)

>20 (42)
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127

(1S,2S,4R,5R,6R,7S)-7-(2,3-
diflopyridin-4-y1)-N-(6-
metoxypyridin-3-yl)-8-

oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

>50 (62)

128

(1S,2S,4R,5R,6R,7S)-N-(6-
metoxypyridin-3-yl)-7-[6-
(triflometyl)pyridin-2-yl]-8-
oxatrixyclo[3.2.1.0%>*]octan-6-

carboxamit

>50 (27)

>20 (39)

129

(1S,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(2-
flopyrimidin-5-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

10 (146)

130

(1S,2S,4R,5R,6R,7S)-7-
(pyrimidin-5-yl)-N-[3-
(triflometyl)phenyl]-8-

oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

10 (237)

-188-




37430

Thi

nghiém

A)
ECso pM
(% Hiéu

qua)

B)
ECso uM
(% Hidu

qua)

©)
ICso uM
(% Hiéu

qua)

D)
ICso uM
(% Hiéu

qua)

131

(18,2S,4R,5R,6R,7S)-7-
(pyridin-4-yl)-N-[3-
(triflometyl)phenyl]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

19 (360)

132

(18,2S,4R,5R,6R,7S)-7-(2-
aminopyrimidin-5-yl)-N-(3,4-
diclophenyl)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

18 (321)

133

(18,28,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-[2-(morpholin-
4-yl)pyrimidin-5-y1]-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

25 (158)

134

(18,2S,4R,5R,6R,75)-7-(2-
flopyridin-4-y1)-N-[3-
(triflometyl)phenyl]-8-

oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

19 (249)

135

(1S,25,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(2-
metylpyrimidin-5-yl)-8-
oxatrixyclo[3.2.1.0>*]octan-6-

carboxamit

16 (237)
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136

(18,2S,4R,5R,6R,7S)-N-(5,6-
diclopyridin-3-yl)-7-(pyridin-
4-y1)-8-
oxatrixyclo[3.2.1.0%*]octan-6-

carboxamit

17 (254)

137

(18,2S,4R,5R,6R,7S)-N-(3,4-
diclophenyl)-7-(pyridin-4-yl)-
8-oxatrixyclo[3.2.1.0%*]octan-

6-carboxamit

21 (202)

138

(IR,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(6-
metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

>20 (24)

139

rac-(1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

21 (223)

139a

(1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metoxypyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

25 (275)

1,8 (54)
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1390

diclophenyl)-5-hydroxy-3-(2-

oxabixyclo[2.2.1]heptan-2-

(18,28,3R,4S,5R)-N-(3,4-
metoxypyridin-4-yl)-7-

carboxamit

26 (141)

7,7 (82)

140

diclophenyl)-5-hydroxy-3-(6-

(1R,2R,3S,4R,5S)-N-(3,4-

(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

15 (292)

141

(IR,2R,38S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-
(pyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

13 (43)

142

rac-(1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-3-(2-flopyridin-
4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

28 (142)

(1R,2R,3S,4R,5S5)-N-(3,4-
diclophenyl)-3-(2-flopyridin-
4-y1)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

22 (68)

6,6 (81)

1,2 (83)

142a

33 (93)
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142b

(18S,2S,3R,4S,5R)-N-(3,4-
diclophenyl)-3-(2-flopyridin-
4-yl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

0,79 (54)

143

(IR,2R,38S,4R,55)-3-(2-
aminopyrimidin-5-y1)-N-(3,4-
diclophenyl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

144

(IR,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-3-[2-
(dimetylamino)pyrimidin-5-
yl]-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

30 (183)

145

(1R,2R,3S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyridin-4-yl1]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

17 (246)
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145a

(1R,2R,3S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyridin-4-yl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

1,2 (100)

145b

(18,28,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
(triflometyl)pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

11 (83)

146

(IR,2R,38S,4R,55)-N-(3,4-
diclophenyl)-3-(2,3-
diflopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

20 (150)

147

(1R,2R,35,4R,5S5)-N-(3,4-
diclophenyl)-3-(2,5-
diflopyridin-4-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

28 (284)

148

(IR,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-
metylpyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

7.8 (51)

18 (58)
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149

(1R,2R,38,4R,55)-3-(2-
aminopyridin-4-yl)-N-(3,4-
diclophenyl)-5-hydroxy-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

26 (112)

8,3 (58)

150

(IR,2R,38S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-
(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (5)

151

(IR,2R,38S,4R,55)-N-(3,4-
diclophenyl)-3-(2-
flopyrimidin-5-yl)-5-hydroxy-
7-oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

152

(1R,2R,3S,4R,5S)-N-(3.4-
diclophenyl)-5-hydroxy-3-(1-
metyl-1H-pyrazol-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

12 (44)

2,0 (61)
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153

(IR,2R,3S,4R,55)-N-(3.4-
diclophenyl)-5-hydroxy-3-(1-
metyl-1H-pyrazol-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

19 (121)

>20 (46)

154

(1R,2R,3S,4R,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-[2-
(triflometyl)pyrimidin-5-yl]-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

26 (236)

4,0 (75)

155

(IR,2R,3S,4R,55)-N-(3,4-
diclophenyl)-5-metoxy-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

26 (262)

156

(1S,2R,3S,4R,5S,6R)-N-(3,4-
diclophenyl)-5,6-dihydroxy-3-
(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

18 (28)

0,95 (99)

15 (103)

>20 (42)

157

(1IR,2S,3R,4S,5R,6S)-N-(3,4-
diclophenyl)-5,6-dihydroxy-3-
(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

29 (57)

2,1 (59)

32 (84)

>20 (15)
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158

(1S,2R,38,4R,5S,6R)-5,6-
dihydroxy-3-(2-metylpyridin-
4-yl)-N-[3-
(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (31)

159

(1S,2R,3S,4R,5S,6R)-5,6-
dihydroxy-3-(pyridin-4-yl)-N-
[3-(triflometyl)phenyl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (11)

160

(1S,2R,385,4R,5S,6R)-N-(3,4-
diclophenyl)-5,6-dihydroxy-3-
(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (32)

161

(1S,2R,3S,4R,5S,6R)-5,6-
dihydroxy-3-(2-metylpyridin-
4-yl)-N-[2-
(triflometyl)pyridin-4-yl]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (29)
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162

(1S,2R,35,4R,5S,6R)-N-(5,6-
diclopyridin-3-yl)-5,6-
dihydroxy-3-(2-metylpyridin-
4-y1)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (25)

163

(1S,2R,3S,4R,58,6R)-5,6-
dihydroxy-N-[6-metyl-5-
(triflometyl)pyridin-3-yl]-3-
(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (23)

164

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-5-flo-3-(6-
metylpyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (0)

165

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-5-flo-3-(2-
metoxypyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-

carboxamit

6,0 (110)

>20 (59)

166

(IR,2R,35,4R,5R)-N-(3.4-
diclophenyl)-5-
(dimetylamino)-3-(2-
metylpyridin-4-yl)-7-

24 (68)

>20 (0)
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oxabixyclo[2.2.1]heptan-2-

carboxamit

167

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-5-(metylamino)-
3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

6,9 (83)

168

(1R,2R,35,4R,5R)-N-(3,4-
diclophenyl)-5-[(2-
hydroxyetyl)amino]-3-(2-
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

0,32
(114)

>20 (0)

169

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-3-(2-
metylpyridin-4-yl)-5-[(oxan-
4-yl)amino]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (69)

>20 (54)
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170

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-3-(2-
metylpyridin-4-yl)-5-
{[(1r,3r)-3-
hydroxyxyclobutyl]amino}-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (37)

171

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-3-(2-flopyridin-
4-y1)-5-(metylamino)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

24 (237)

172

(1R,2R,38,4R,5R)-N-(3,4-
diclophenyl)-5-
(dimetylamino)-3-(2-
flopyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

16 (177)

173

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-3-(2-flopyridin-
4y)-5-[(2-
hydroxyetyl)amino]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

27 (54)

174

(1R,2R,3S,4R,5R)-N-(5,6-
diclopyridin-3-yl)-3-(2-

>50(37)
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flopyridin-4-yl)-5-
(metylamino)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

175

(1R,2R,38,4R,5R)-N-(5,6-
diclopyridin-3-yl)-5-
(dimetylamino)-3-(2-

flopyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

29 (186)

176

(1R,2R,3S,4R,5R)-N-(5,6-
diclopyridin-3-yl)-3-(2-
flopyridin-4-yl1)-5-[(2-
hydroxyetyl)amino]-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

25 (51)

177

(1R,2R,3S,4R,5R)-N-(3,4-
diclophenyl)-3-(2-
metylpyridin-4-yl)-5-
(morpholin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

22 (211)

1,5 (34)

>50 (33)

1,5 (103)
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178

(1R,2R,35,4R,5R)-N-(3,4-
diclophenyl)-5-hydroxy-5-
metyl-3-(2-metylpyridin-4-
yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (1)

179

(1S,25,3R,48S,5S)-N-(3,4-
diclophenyl)-5-hydroxy-5-
metyl-3-(2-metylpyridin-4-

yb)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

>50 (22)

180

(1R,2R,3S,4R,5R)-N-(3,4-

diclophenyl)-5-hydroxy-3-(2

metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

30 (113)

11 (69)

181

(18S,28,3R.48S,55)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2
metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-

carboxamit

27 (243)

>20 (28)

Puoc hiéu la cac vi du va cac phuong an dugc mo ta trong day chi nham muc

dich minh hoa va céc cai bién hodc thay doi khac nhau s& duoc ggi y dé ngudi c6 hiéu

biét trung binh trong linh vuc k§ thuat va dugc bao gém trong tinh than va tam hiéu biét
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cua sang che va pham vi cia yéu cau bao ho kém theo. Toan bd cac cong b, sdng ché

va don séng ché duoc két hop vao ddy bang cach vién din cho tt ci cac muc dich.
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YEU CAU BAO HQ

1. Hop chét c6 cOng thure I, hodc mudi dugc dung, hoic déng phén lap thé cta no;

0]
R4a 9
R4b N’ R
R1 a RO
1b R3
R @

trong d6 R? 1a hydro hodc Ci.salkyl;

R? 14 phenyl; heteroaryl ¢ 5 hodc 6 canh hoidc heteroxyclyl c6 5 hodc 6 canh, mbi gbc
cotir 1 dén 3 nguyén tir khic loai duogc chon tir N, O va S; trong d6 R? khong duge thé
hoic dugc thé boi tir 1 d&n 3 nhém thé doc 1ap duge chon tir halo, Cisalkyl, Ci-salkyl
duoc thé boi halo, Ci-ealkoxy, Ci.salkoxy dugc thé béi halo, xyano, Ciealkylsulfonyl,
phenyl khéng duoc thé hodc dugce thé boi halo hodc Cisalkyl;

R? 14 heteroaryl ¢6 5 hodc 6 canh c6 tir 1 dén 2 nguyén tir khac loai dugce chon tr N, O
va S; trong d6 R3 khong dugc thé hodc dugc thé bai tir 1 dén 3 nhém thé doc lap duoc
chon tir halo, Ci-salkyl, Ci-alkyl dugc thé béi halo, Ci-alkoxy hodc -NRR®,

mdt trong s6 R'? va R® 13 hydro va gbc con lai 14 hydroxyl;

R* va R* 13 hydro; hodc trong d6 mot trong s6 R'? va R' cling v&i mot trong s6 R* va
R* tao thanh xyclopropyl v6i hai nguyén tir cacbon ma R'2, R'®, R* va R* nay gén vao
tuong Ung;

R3 va R® @oc 14p 1a hydro hoic Ci-salkyl;

theo cach khac, RS va RE cing véi nguyén tir nito ma ching gin vao tao thanh

heteroxyclyl c¢6 5 hodc 6 canh c6 1-3 nguyén tir khac loai duoc chon tt N, O va S.

2. Hop chét theo diém 1, hoic mudi dugc dung, hodc déng phén lap thé cta nd,
trong d6 hop chat nay c6 cong thirc (1A), (1B), (1F), (1G), (1H), (1L), (2A), (2B),
(2F), (2G), (2H) hodc (2L);
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(1A) (1B)

(1F)
0
(‘ Ay 8 e
P
0] H
(1G) R! ’R3 (1H) R® (L)
k R2
N
(a) R (2B) R3 (2F)
0
| )
(2G) R" ’R3 (2H) ’R3 @L).
3. Hop chét theo diém 2, hoic mubi duoc dung, hoic déng phén lap thé cta né,

trong d6 hop chit nay c6 cong thirc (1A), cong thirc (1G), cong thirc (1L), cong thirc
(2A), cong thire (2G) hodc cong thirc (2L).

4. Hop chit theo diém 1, trong d6 mot trong s6 R'2 va R' 14 hydro va gdc con lai
12 hydroxyl; va R* va R* 1a hydro.

5. Hop chat theo diém 1, trong d6 mot trong s6 R'? va R!® va mot trong s6 R* va
R* cuing véi nguyén tir vong cacbon tao thanh xyclopropyl dugc dung hgp voi vong
hai vong.

6. Hop chét theo diém bat ky trong s cac diém tir 1 dén 5, trong d6 R?1a phenyl,
pyridyl, pyrazolyl, thiazolyl hodc piperidinyl, mdi loai trong s6 chung khong duoc thé
hoac dugc thé boi tir 1 dén 2 nhém thé doc 1ap duge chon tir halo, Cisalkyl, Cialkyl
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duge thé béi halo, Ci.salkoxy, Ci.salkoxy duge thé boi halo, xyano, Ci.salkylsulfonyl,
phenyl khong duogc thé hodc duoc thé boi halo.

7. Hop chét theo diém 6, trong d6 R? duoc chon tir:

phenyl duoc thé boi 3,4-diclo; 2-triflometyl; 3-triflometyl; 3-xyano-4-clo; 2-
xyano-4-clo; 3-flo-4-clo; 3-triflometoxy; 3-flo-4- triflometoxy; hodc 3-clo-4-(2-
flophenyl);

pyridin-4-yl duoc thé boi 6-metoxy hoic 2-triflometyl;
pyridin-3-yl duoc thé béi 5,6-diclo; 6-metoxy; 5-clo-6-metyl hodc 5-triflometyl-6-
metyl;

pyridin-2-yl dugc thé bai 4,5-diclo;

1H-pyrazol-3-yl duoc thé boi 1-metyl;

thiazol-2-yl dugc thé boi 5-metyl; va

piperidin-4-yl duoc thé boi 1-metylsulfonyl.

8. Hop chét theo diém bt ky trong s cac diém tir 1 dén 7, trong d6 R3 1a
pyridyl, pyrimidinyl hodc pyrazolyl, m3i gdc trong s6 chiing khong dugc thé hoic
duogc thé boi tir 1 dén 2 nhom thé doc 1ap dugc chon tir halo, Ci-alkyl, Ci-salkyl dugc
thé boi halo, Ci-salkoxy hodc -NR°R®

9. Hop chét theo diém 8, trong d6 R? dugc chon tir:

pyridin-4-y1 khong duoc thé hoic dugc thé boi 2-metyl; 2-triflometyl; 2-metoxy;
2-amino; 2-flo; 2,3-diflo; hoac 2,5-diflo;

pyridin-3-yl khéng dugc thé hoic dugc thé bdi 6-metyl; 6-metoxy; hoidc 5,6-
diclo;

pyridin-2-yl duoc thé béi 6-triflometyl;

pyrimidin-5-yl khong duoc thé hodc dugc thé boi 2-flo, 2-metyl, 2-amino, 2-
triflometyl, 2-morpholinyl hodc 2-di-metylamino;

pyrimidin-4-yl duoc thé bai 2-metyl; va

1H-pyrazol-4-yl hoic 1H-pyrazolyl-3-yl dugc thé bai 1-metyl.

10.  Hop chit theo diém 1, trong d6 hop chit nay 1a (1IR,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit hodc mudi duge dung cua no.
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11.  Hop chét theo diém 1, trong d6 hop chat nay 13 (1S,2S,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-metylpyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit hodc mudi duoc dung cta no.

12.  Hop chit theo diém 1, trong d6 hop chét nay 1a (1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit
hoiic mubi duoc dung ciia nd.

13.  Hop chit theo diém 1, trong d6 hop chit nay 1a (1S,2S,3R,4S,5R)-N-(3,4-
diclophenyl)-3-(2-flopyridin-4-yl)-5-hydroxy-7-oxabixyclo[2.2.1]heptan-2-carboxamit
~hodc mudi duge dung ctia né.

14.  Hop chét theo diém 1, trong d6 hop chit nay la (1R,2R,3S,4R,5S)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit hodc mudi duoc dung cta no.

15.  Hop chat theo diém 1, trong d6 hop chit nay 1a (1S,2S,3R,4S,5R)-N-(3,4-
diclophenyl)-5-hydroxy-3-(2-(triflometyl)pyridin-4-yl)-7-oxabixyclo[2.2.1 |heptan-2-

carboxamit hodc mudi dugc dung ctia né.

16. Hop chét c¢6 cong thic (III)

O
R4a
R0 0-Ak
R1 a
3
R1 b R (III)

trong d6 Ak 1a Cisalkyl;

R? 1a heteroaryl ¢6 5 hoic 6 canh c6 tir 1 dén 2 nguyén tir khac loai duge chon tir N, O
va S; trong d6 R3 khong duoc thé hodc duoc thé boi tir 1 dén 3 nhém thé doc 1ap duge
chon tir halo, Ci-salkyl, Ci-salkyl dugc thé boi halo, Ci-salkoxy hozc -NRR®.

mdt trong s6 R' va R 13 hydro va gbc con lai 1a hydroxyl;

R* va R* 13 hydro; hodc trong d6 mét trong s6 R'? va R® cling v6i mét trong s R* va
R* tao thanh xyclopropyl v&i hai nguyén tir cacbon ma R'2, R'®, R* va R*® nay gan vao
tuong ung;

R3 va R® doc 14p 1a hydro hodc Cisalkyl;
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theo cach khac, R’ va R cliing voi nguyén tir nito ma ching gin vao tao thanh
heteroxyclyl c6 5 hodc 6 canh cé tir 1 dén 3 nguyén tir khac loai dugc chon tir N, O va
S.

17.  Duoc phdm chira hop chét theo diém bt ky trong sb cac diém tir 1 dén 15, hodic
mudi duoc dung hoic déng phén 1ap thé cia nd, va mot hodic nhidu chit mang duoc

dung.

18.  T& hop chira hop chét theo diém bat ky trong s6 cac diém tir 1 d&n 15, hodc mubi
duoc dung hodc déng phén lap thé ctia nd, va mot hodc nhidu hoat chét tri lidu; trong dé
mot hodc nhiéu hoat chét tri liu nay dwoc chon tir protein giéng angiopoietin 3
(ANGPTL3), yéu t6 1am ting insulin (IGF1), SM04690, chit wrc ché Janus kinaza,
canxitonin c4 hdi qua duong udng, SD 6010, vitamin D3, colagen thity phén, protein tao
hinh xuong 7 (BMP7), rusalatit axetat, cao toan phan khong x4 phong héa dau qua
bo/dau nanh (ASU), steroit, chat khang viém khong steroit (NSAID), axit hyaluronic,
kartogenin, TPX-100, va hop chit c6 cong thirc (IT)

trong do

R! 14 phenyl hoic heteroaryl ¢6 5 hodc 6 canh; va R! khong duoc thé hoic duoc thé boi
1 dén 2 nhém thé ddc 1ap duogc chon tir halo, xyano, Ci-salkyl, Cishaloalkyl, -C(O)R',

-C(O)OR!, -NR!MaR 0 heteroxyclyl ¢4 5 va 6 canh, phenyl, va heteroaryl c¢6 5 va 6
canh;

trong d6 R13 1a C.ealkyl hodc amino; R'#8 va R doc 1ap dugc chon tir hydro, Ci-salkyl,
-C(O)RP, va -C(O)ORY; va R 1a Cyalkyl; va

trong d6 c4c nhom thé heteroxyclyl, phenyl, hodc heteroaryl nay ctia R! khong duge thé
hodc duoc thé boi 1 dén 2 nhém thé doc 14p duoc chon tir halo, hydroxy, va Ci-salkyl;
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R? 14 phenyl hoic heteroaryl c6 5 hoic 6 canh; va R® khong duoc thé hodc duogc thé boi
1 dén 2 nh6ém thé doc 1ap dugce chon tir halo, xyano, Ci-salkyl, Ci-shaloalkyl, Ci-salkoxy,
Ci-shaloalkoxy, -C(O)R!®, -C(O)OR!S, heteroxyclyl c6 5 va 6 canh, va phenyl; trong dé
R'® 14 Cy6alkyl; va heteroxyclyl hodc phenyl ndy ciia R3 khong duoc thé hodc dugc thé
boi 1 dén 2 nhém thé duge chon tir halo va xyano;

R? va R* ddc 14p 12 hydro hodc C-salkyl; hodc R? va R* ciing nhau tao thanh xyclopropyl
duoc dung hop véi vong hai vong, hodc R? va R* ciing nhau tao thanh lién két, tao ra

lién két do6i gitra hai cacbon ma R? va R* dugc gan vao.
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