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(57) Sang ché dé xuat hop chat co6 cong thic I:

RO .

RN R!

hoac mu01 dugce dung, chat hd bién, hodc chét dong phan lap thé cua chung, trong d6 cac
thong sb 1a nhu duoc dinh nghia ¢ day. Sang ché con dé xuat duoc pham chira cac hop chét
nay cho viéc diéu tri ton thuong khép hodc chan thuong khop & dong vat co va, va dé cam
g sy biét hoa cua té bao gdc trung mé thanh té bao syn.
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Linh vie ky thuit dwoc dé cap

Sang ché dé cap dén cac hop chat, duoc phdm chura cac hop chit nay dé didu tri

t6n thuong khép do chin thuong khép va viém khép & dong vét c6 vu.

Tinh trang k¥ thuit cia sang ché

Thodi héa khép (OA) 1a réi loan co xuwong phd bién nhat. Khoang 40 triéu
ngudi My dang méc phai va con sd nay dugc du bao 14 ting dén 60 triéu trong hai
muoi nim t6i do su gia héa dan s va su ting tudi tho, khién cho bénh nay 1a nguyén
nhén dan dén su tan phé ding thtr tu. OA dugce dac trung bdi su c¢d thoai hoéa tir tir cia
khép bao gé)ln ca sun khoép (gém té bao va chit nén ma tao ra su bdi tron va su dém
cho khép) va xwong dudi sun & dudi sun khop. OA c6 thé duoc xem 13 hau qua cua
nhiéu yéu t6 giy bénh khac nhau. Vi dy, ¢6 thé do cing thing co sinh hoc bit thudng
hodc sy bat thuong v& di truyén hodic méc phai cta sun khép hodc xuong. Cac ligu
phap tri liéu OA hién nay bao gdm giam dau bing NSAID ding qua dudng miéng
hodc chit tre ché xyclooxygenaza 2 (COX-2) chon loc, tiém trong khdp (IA) bang céc

chat ching han nhu corticorsteroit va hyaluronan, va phuong phép phau thuat.

Tén thwong khép, vi du, chan thuong khép cép tinh, ching han nhu rach sun
chém hoic ddy ching, hoic giy xuong trong khép c6 thé ciing dan dén viém khép, vi
du, viém khép sau chin thuong. Béi vi sun khép c¢6 kha nang bi han ché d6i voi sta
chita, nén tham chi ton thwong nho khong phat hién dugc doi khi c6 thé tré nén tdi té
hon theo thoi va dan dén OA. Céc phuong phap diéu tri hién nay déi véi chan thuong
khép c6 thé bao gdm phau thuat va cac quy trinh x4m 14n khéc tap trung vao su tai tao

khép bi ton thuong ciling nhu diéu tri bing cc chat dé 1am giam dau va giam viém.

Té bao gbe trung md (MSCs) ¢6 mit & sun khép trudng thanh va khi duoc
phan 1ap c6 thé duge 1ap trinh in vitro dé tri qua su biét hoa thanh té bao sun va céc
dong té bao gdc trung md khéc, va c6 thé duoc sir dung dé tai tao sun. Mot phan, quy
trinh nay duoc diéu hoa cac yéu t6 ting truong (TGFBs, BMPs), tinh trang huyét thanh
va su tiép xuc té bao-té bao. WO2011/008773 md ta ché phim peptit va viée st dung
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céc ché phim d6 dé didu tri hodc phong nglra viém khép va chin thuong khép va dé
cdm Ung su biét héa cta té bio gbc trung méd thanh té bao sun. Ngoai ra,
W02012/129562 m ta cac hop chat phan tir nho, ché phidm va viéc st dung cc ché
phdm nay dé cai thién viém khép va chin thuong khép va dé cam tng sy biét hoa cia

té bao gbc trung mo thanh té bao sun.

Mic du cac phuong phap phau thuit, va cong nghé tai tao da tao ra su tién bo
nhét dinh trong su phuc hdi sun, 1am cham su thodi héa, va trong viéc stra chita da
duoc cai thién ton thuong khép, nhu ciu lién tuc ton tai dbi véi sy cai tién ché pham
va phuong phap dbi véi sy tai tao sun ¢6 hidu qua, cai tién sy diéu trj ton thuong khép

va su cdi thién hodc phong ngira OA.

Ban chit ky thuit ciia sing ché

Séng ché do d6 d& cap dén hop chit c6 cong thuc (I):
RO
RG/E\AVi\L/Ra
RS R I
hodc mudi duge dung, hodc chit ddng phan 1ap thé ctia chung; trong d6
..... “la lién két don hogc lién két doi;

A 12 CR¥R®, NR’, hogc O; trong d6 R*, R® va R’ mdi nhémdéc 1ap 1a hydro
hodc Cy_galkyl;

L 1a *~C(O)NR'’- hoic *-C(O)O-, trong d6 “*” 1a diém gin két cta L véi vong
hai vong chira A, va R Ia hydro hoac C,_¢alkyl;

R dugc chon tir hydro va Cy_galkyl;

R' dugc chon tir halo, xyano,~C(O)R", -C(O)NR'*R'®, -C(O)ONR'*R'?®,
heteroxycloalkyl ¢6 5 va 6 canh, heteroxyclyl c6 5 va 6 canh, phenyl, va heteroaryl c6
5 dén 9 canh, trong do

R'! 12 hydro hoidc C,alkyl;
R'** va R" mdi nhomdoc 1ap 1a hydro hodc Cy_alkyl;
heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cia R khong

duoc thé hodc duoc thé béng 1 dn 2 phén tr thé doc 1ap duogc chon tir halo,



26159

xyano, Cpgalkyl, Cjghaloalkyl, -C(O)R", -C(O)OR", -NR“R,
heteroxycloalkyl c6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6 canh; trong d6
R" duoc chon tir hydro, Cysalkyl, Cy_haloalkyl, amino, va C,_
salkylamino;
R va R™ mdi nhém doc 1ap dugc chon tir hydro, C,_¢alkyl, -
C(O)R®, -C(O)OR", va -S(0),R", trong d6 R 1a hydro hogc C,.
galkyl; va
phan tir thé heteroxycloalkyl, phenyl hoic heteroaryl cta R'
con duge thé béng 1 dén 2 phr?m tir thé doc 1ap dugc chon tir halo, C;.
¢alkyl, C;_¢haloalkyl, va hydroxy;

R’ duogc chon tur Cygalkyl, Cyghaloalkyl, xycloalkyl cé 3 dén 6 canh, (159),
heteroxycloalkyl c6 4 dén 7 canh, heteroxyclyl ¢6 5 dén 10 canh, phenyl, va heteroaryl
c65dén9 canh, trong dé

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ctia

R’ khong duogc thé hodc dugc thé béng 1 dén 2 phén tir thé doc 13p duoc chon

tir halo, xyano, C;_alkyl, C;.haloalkyl, C,salkoxy, Cighaloalkoxy, —C(O)Rlé, -

C(O)OR16, -S(O),R'®, heteroxycloalkyl c6 5 va 6 canh, va pheny; trong dé

R'® 12 hydro hodc Cyalkyl;

phan tir thé phenyl hodc heteroxycloalkyl hoic R khong dugc thé
hodc con dugc thé bang 1 dén 2 phan tir thé doc lap duge chon tir halo,
xyano, Cygalkyl, va Cy_¢haloalkyl; va

R* va R* 1a hydro hodc Cygalkyl; hoic R* va R* cung nhau tao ra vong
xyclopropyl ngung tu v&i vong hai vong chira A; hodc R* va R* cling nhau tao lién két
tao ra lién két doi gifta hai cacbon ma R*vaR* duoc gén Vao; va

R’ 14 hydro hoic Cyalkyl, hoic R’ va R" cung vo4i cac nguyén tr ma ching
dugce lién két tao ra vong c6 5 hodc 6 canh ngung tu voi vong hai vong chira A; va

RévaR’1a hydro hodc Cysalkyl; hodc R® va R’ cing nhau tao lién két tao ra lién
két doi gitra hai cacbon ma R® va R7 dugc gén vao.

Theo khia canh thtt hai, sang ché d& xuit duoc phim chia hop chét ¢6 cong
thire I, hodc cong thirc phu clia né, trong d6 hop chit nay c¢6 & dang chit ddng phan lap
thé don hodc hdn hop cac chét déng phéan lap thé cua chung; hodc mudi dugc dung cta

ching, két hop véi mot hodc nhiéu ta duoc thich hop.
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Theo khia canh thit ba, sang ché d& cap dén dugc phim dugc bao ché dé phéan
phéi trong khép, duge phdm nay chua lugng c6 hidu qua trj liéu ciia hop chit c6 cong
thirc I, hodic cong thirc phu ctia nd, trong d6 hop chit nay c6 dudi dang don chét ddng
phan 1ap thé hoic hdn hop cic chit ddng phan 1ap thé cia chang; hoic mudi duoc
dung cua chung, va t4 dugc dugc dung.

Theo khia canh thtr tw, sing ché m ta phuong phéap diéu tri bénh cho dbi tuong
bao gdm viéc st dung lugng c6 hidu qua tri liéu ctia hop chét ¢6 cong thire I, hodc
cong thire phu cta né, mudi duge dung ciia ching, hodc dugc phim cia ching. Cac
phwong phap dugc dé xuit bao gdm diéu tri bénh cho dbi twong bi hodc ¢6 nguy co bi
tén thuong khép va/ hode viém khép, bao gdm viée sir dung cho ddi tugng nay lugng
c6 hi¢u qua tri li€u cua mot hoac nhiéu hop chét theo sang ché hoic duoc phém cua
ching.

Theo khia canh thir nim, sang ché con md ta phuong phap diéu tri bénh, lam
thuyén giam hogc phong ngira viém khép hodc tén thuong khép & dong vat c6 vi can
dung ctia chiing, tai 6 phuong phap nay bao gdm viéc sit dung cho khép cua bénh
nhan lugng c6 hiéu qua tri li€u ctia hop chét ¢6 cong thue I, hodc cong thire phu ctia nd,
mudi duoc dung cta chiing, hoic duge phim cua ching. C4c vi du vé tinh trang ma ¢6
thé thu duge loi ich tir phuong phap nay bao gdm, nhung khong chi giéi han & viém
khép (vi dy, thoai héa khép, viem khép chan thuong), va ton thuong khép (vi du, chin
thuong khop cép tinh).

Theo khia canh thtr séu, sing ché d& cép dén phuong phap cam ung su biét
hoéa cia té bao gde trung md thanh té bao sun, phuong phép nay bao gdm cho tiép xic
té bao gdc trung mo tiép xuc voi lwong di ciia hop chit ¢6 cong thirc I hodc cong thirc
phu ctia n6, mudi duge dung cia chiing, hodc duge pham cia chung.

Theo khia canh thir bay, sang ché dé cap dén phuong phép lam tang su tao
colagen trong nguyén bao soi, phwong phép nay bao gdm cho nguyén bao soi tiép xuc
v6i lugng da ctia hop chat co cong thie I hodic cong thire phu ctia n6, mubi duoc dung

cua ching, hodc dugc pham cta ching.
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Theo khia canh thir tam, sang ché d& cap dén hop chit c6 cong thuc I hodc cong
thirc phu cta no, mubi dugc dung cta chung, hodc duoc phém ctiia ching, trong viéc
san xuét thudc dé diéu tri bénh chin thwong khép.

Theo khia canh th& chin, sing ché dé xuét quy trinh didu ché hop chit c6 cong
thtrc I, hodc cong thirc phu cua no, mubi va din xuit tién duoc chit, coa ching, hodc
dugc phdm ctia chung.

Néu khong c6 quy dinh khac, thuat ngit “hop chét theo sang ché” dung dé chi
hop chét ¢6 cong thire (I) va cong thirc phu ctia chiing, mubi ctia hop chit nay, hydrat
hodc solvat ctia cac hop chat nay, mudi, cling nhu tit ca cac chét dong phan lap thé
(bao gdm chét ddng phan khong déi quang va chit ddng phan déi anh), chit hd bién va
hop chit duoc danh ddu ddng vi (bao gdm phén tir thé doteri). Hop chit theo sang ché
con bao gdm cac dang da hinh cua hop chét c6 cong thire I (hodc cong thuc phu cua

chung) va mudi cua ching.

M5 ta chi tiét sang ché

Sang ché dua, it nhit mot phén, vao viéc xac dinh mot nhém mdai cua cac hop
chit ma kich thich t& bao sun su biét héa cia té bao gbe trung md. WO2012/129562,
mb ta hop chat va ché phim va viée sir dung chung dé diéu tri bénh hoic phong ngtra
viém khép va chén thuong khép va dé cam tmg sy biét hoa cia cac té bao gbc trung
mé thanh té bao sun. Do do, sang ché dé xuét mot nhom khéc cua cac hop chét va ché
phim dé sira chita sun. Pugc dé xuét 1a ché phim va phuong phap dé didu tri, phong
nglra hodc lam giam nhe viém khép hodc chan thuong khép bang cach st dung hop
chét hoac ché phém theo sang ché vao khép, mo sun hoac mo gén sun, hodc toan than.
Ngoai ra, sang ché dé xuit duoc phim va phuong phap cadm (g su biét hoa té bao gbc

trung md thanh té bao syn.

Pbi voi cac muc dich hiéu phin mo ta nay, cac dinh nghia sau day s€ ap dung
va bét ké khi nao thich hop, cac thuét ngit dugc sir dung & dang sd it cling s& bao gdm
dang s6 nhiéu va nguoc lai.

“Alkoxy” nhu dugc sir dung & ddy dung dé chi gbc —O-alkyl, trong d6 alkyl nay
1a nhu duoc dinh nghia & day. Cxalkoxy va Cy.yalkoxy nhu dugc st dung ¢ diy mo ta
céc nhom alkoxy tai d6 X va Y 1a sé lugng cac nguyén tir cacbon trong chudi alkyl.

Céc vi du dai dién vé Ci.10alkoxy bao g61n, nhung khong chi gidi han &, metoxy, etoxy,
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propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy va
decyloxy. Phan alkyl ctia alkoxy c6 thé tuy y dugc thé, va phén tir thé nay bao gdm cac
phin tir dwoc mo ta ddi voi nhom alkyl phia dudi.

“Alkyl” nhu dugc str dung & day dung dé chi chudi hydrocacbon phan nhanh
hodc khong phan nhanh no hoan toan c6 dén 10 nguyén tir cacbon. Cy alkyl va Cx.y
alkyl nhu dugc st dung & ddy mo ta nhom alkyl tai @6 X va Y 14 sb lugng cac nguyén
ttr cacbon trong chudi alkyl. Vi du, C,.oalkyl ding dé chi gbc alkyl nhu duoc dinh
nghia & trén chira mot dén muoi nguyén tir cacbon. Cy.6alkyl bao gém, nhung khong
chi giéi han &, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-
butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, va hop chat tuong tu. Alkyl dugc thé
hién cing v6i mot gde khac nhu arylalkyl, heteroarylalkyl, alkoxyalkyl, alkoxyalkyl,
alkylamino, tai 6 phan alkyl s& c6 cling nghia nhu duge md ta ddi véi alkyl va duoc
lien két v6i gbc khac. Vi du, (Ce.1o)aryl(Cys)alkyl bao gbém, benzyl, phenyletyl,
1-phenyletyl, 3-phenylpropyl, 2-thienylmetyl, 2-pyridinylmetyl va hop chat twrong tu.

Néu khong duge quy dinh khac cu thé trong ban mé ta, nhom alkyl c6 thé
khong dugc thé hodc dugc thé béng mét hodc nhiéu phﬁn ttr thé dén mirc ma su thé
nhu vay ¢6 ¥ nghia v& mit hoa hoc. Phan tir thé thong thudng bao gdm, nhung khong
chi giéi han & halo, hydroxyl, alkoxy, xyano, amino, axyl, aryl, arylalkyl, va
xycloalkyl, hodc dang khéc loai cia mdt trong s cac nhom nay, va mdi trong s nay
¢6 thé dugc thé bang phan tir thé thich hop ddi v6i nhém cuy thé.

“Amino” nhu duoc sir dung & ddy dung dé chi gdc -NH,. Khi amino duge md ta
1a “duogc thé” hodc  tuy ¥ dugc thé”, thut ngit nay bao gdm 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 dang khac loai ctia mdt trong s cac nhom nay, va mdi
trong sb alkyl, alkenyl, alkynyl, axyl, aryl, arylalkyl hoic nhém hodc dang khac loai
ctia mot trong s6 cac nhom nay, mdi trong sd nay tiy ¥ duoc thé bing phén tir thé
dugc mo ta & day khi thich hop dbi véi nhom twong tng.

Néu ¢6 quy dinh khac, hop chét theo sang ché chita cac gdc amino ¢6 thé bao
g6m din xuit duge bao vé ciia chung. Nhom bao vé thich hop ddi véi cac gbe amino
bao gdm axetyl, tert-butoxycarbonyl, benzyloxycarbonyl, va hop chit tuong tu.

“Alkylamino” nhu dugc st dung & day dung dé chi gbc —~NR,Ry, tai d6 it nhit

mot trong sb hodc ca hai, R, va Ry 1a nhom alkyl nhu duogc md tad & ddy. Nhém C,.
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salkylamino nhom bao gé)m —NHC,4alkyl va —N(Cyalkyl),; vi du, -NHCH;, —
N(CH3),, -NH(CH,CH3), -N(CH,CH3),, va hop chét tuong tu.

"Thom" nhu duge str dung & ddy dung dé chi gde trong d6 cac nguyén tir ciu
thanh tao hé vong khong no, tai dé tit ca cic nguyén tir trong hé vong nay dugc lai hoa
sp2 va tong sb electron pi bang 4n+2. Vong thom c6 thé 1a vong thom sao cho nguyén
tir trong vong chi 1a cac nguyén tir cacbon hozc ¢6 thé bao gdbm cac nguyén tir cacbon
va cac nguyén tr khong phai 1a cacbon (xem Heteroaryl).

"Aryl" nhu duge str dung & ddy dung dé chi hé vong mot vong hoic nhiéu vong
thom chtra 6-14 nguyén tir trong vong tai d6 tit ca nguyén tir trong vong la céc nguyén
tir cacbon. Thong thuong, aryl 1a h¢ vong thom mot vong 6 canh (nguyén tir trong
vong), hé vong thom hai vong 10 dén 12 canh hodc hé vong thom ba vong ngung tu 14
canh. Cac aryl c6 sau dén mudi bén canh bao gém, nhung khéng chi giéi han 6,
phenyl, biphenyl, naphthyl, azulenyl, va anthracenyl.

Aryl c6 thé khéng dugc thé hodc duge thé béng 1-5 (chang han nhu mdt, hodc
hai hodc ba) phan tir thé doc 14p duge chon tir nhém bao gbm cic nhém hydroxy, thiol,
xyano, nitro, C;-jalkyl, C;-jalkenyl, C,-jalkynyl, Ci-jalkoxy, thioC;-jalkyl, C;-
salkenyloxy,  Cj-salkynyloxy, halogen, C;-jalkylcarbonyl, carboxy, C;-
salkoxycarbonyl, amino, C;-salkylamino, di-C;-4alkylamino, C;-4alkylaminocarbonyl,
di-C;-4alkylaminocarbonyl, Ci-4alkylcarbonylamino, Cy-salkylcarbonyl(C;-
salkyl)amino, sulfonyl, sulfamoyl, alkylsulfamoyl, C;-jalkylaminosulfonyl, aryl,
heteroaryl, xycloalkyl va heteroxycloalkyl, trong d6 mdi trong s cac phan tir thé néu
trén ¢6 thé con duge thé béng mot hodc nhiéu phén tir thé doc 1ap dugc chon tir
halogen, alkyl, hydroxyl hodac C;-jalkoxy.

Khi “aryl” dugc thé hién cing véi mot gdc khac nhu “arylalkyl”,
“aryloxyalkyl”, “aryloxycarbonyl”, “aryloxy-carbonylalkyl”, phan aryl nay s€ c6 nghia
twong tu nhu dwgc md ta trong phan dinh nghia néu trén vé “aryl”.

“Aryloxy” nhu dugce st dung & ddy, dung dé chi gbc -O-aryl, trong d6 aryl la
nhu dugc dinh nghia ¢ day.

“Hai vong” hodc “bixyclyl” nhu dugc str dung & ddy hé vong cé hai vong tai
d6 hai vong nay dugce ngung tu ciing nhau, duoc ndi bai lién két don hodc duge ndi
boi hai nguyén tir tao cau. Cac vong nay co thé carboxyclyl, heteroxyclyl, hodc hdn

hop cda chung.
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“Vong tao cau” nhu duge st dung & day dung dé chi hé vong nhiéu vong tai
d6 hai nguyén tir trong vong ma la chung dbi véi hai vong khong duoc gan truc tiép
v6i nhau. Mot hoidc nhiéu vong clia hé vong ciing ¢6 thé co céac nguyén tr khac loai
lam nguyén tit trong vong. Cac vi du khong loai trir v& cic vong tao cdu bao 2om
norbornanyl, oxabixyclo[2.2.1]heptanyl, azabixyclo[2.2.1]heptanyl, adamantanyl, va
hop chét twong ty.

"Xycloalkyl", nhu dugc st dung & diy, c6 nghia gbc c6 hé vong
hydrocacbon khong thom, no mét vong, hai vong, ba vong, ngung tu, dugc tao ciu
hodc nhidu vong xodn ¢6 3 dén 14- canh vong tai d6 tit ca canh vong 1a cac nguyén tir
cacbon. Xycloalkyl mot vong lam vi du minh hoa bao gém, nhung khong chi gigi han
0, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptanyl, xyclooctanyl, va
hop chit twong tu. Xycloalkyl hai vong lam vi du minh hoa bao gbm
bixyclo[2.2.1]heptan, bixyclo[3.2.1]octanyl, bornyl, norbornanyl, decahydronaphthyl,
bixyclo[2.1.1]hexyl, bixyclo[2.2.1]heptyl, bixyclo[3.1.1]heptyl, bixyclo[2.2.2]octyl.
Céc nhom xycloalkyl ba vong 1am vi du bao gdm, vi du, adamantanyl.

Xycloalkyl c6 thé khong duoc thé hodic duge thé bing mot hodc hai, hoic ba,
hodc nhiéu phan tir thé doc 14p duge chon tir nhém bao gdm hydroxyl, thiol, xyano,
nitro, oxo, alkylimino, C,-4alkyl, C;-4alkenyl, C;-4alkynyl, Ci-4alkoxy, C;-sthioalkyl,
Ci-jalkenyloxy, Cj-salkynyloxy, halogen, Ci-jalkylcarbonyl, carboxy, C;-
salkoxycarbonyl, amino, C-salkylamino, di-C;-4alkylamino, C;-;alkylaminocarbonyl,
di-C;-4alkylaminocarbonyl, Ci-salkylcarbonylamino, Ci-4alkylcarbonyl(C;-
salkyl)amino, sulfonyl, sulfamoyl, alkylsulfamoyl, C,-;alkylaminosulfonyl tai d6 mdi
trong sd cac nhom hydrocacbon néu trén (vi du, gbc alkyl, alkenyl, alkynyl, alkoxy) c6
thé con dugc thé bz"mg mét hodc nhiéu géc doc 1ap duoc chon & mdi 14n xuét hién tir
cac nhom halogen, hydroxyl hodac C;-;alkoxy.

"Xyano”, nhu dugc sir dung & ddy, dung dé chi gbc —CN.

"ECs”, diing dé chi ndng d6 mol clia chét irc ché hodic chét didu bién ma tao
ra tinh hiéu qua 50%.

"ICso”, dung dé chi néng d6 mol cua chat e ché hodc chit diéu bién ma tao
ra su (rc ché 50%.

“Vong ngung tu”, nhu duge sir dung & day, dung dé chi hé nhiéu vong trong

do céc vong nay bao gom hé vong dugc nodi sao cho nguyén tir trong vong ma la chung
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cho hai vong dugc gin truc tiép v6i nhau. Cac hé vong ngung tu c6 thé 1a vong
cacbon, di vong thom no, no mét ph?m, va hop chét twong tu. Cac vi du khong loai trir
vé cac vong ngung tu chung bao gdm decalin, naphtalen, anthracen, phenanthren,
indol, benzofuran, purin, quinolin, va hgp chét tuong tu.

“Halo” hodc “halogen” nhu dugc s dung & day dung dé chi floro, cloro,
bromo, va iodo.

“Haloalkyl”, hodc alkyl dugc thé halo” nhu dugc st dung & day, dung dé chi
alkyl nhu duge x4c dinh & ddy, ma duoc thé bang mot hodc nhiéu nguyén t halo da
dugc & diy. Haloalkyl c6 thé 1a mono-haloalkyl, dihaloalkyl hodc polyhaloalkyl bao
gbdm perhaloalkyl. Monohaloalkyl ¢6 thé ¢ mdt iodo, bromo, cloro hodc floro trong
nhom alkyl. Cac nhom dihaloalky va polyhaloalkyl c6 thé ¢6 hai hodc nhiéu trong sb
cing cdc nguyén tir halo hoic t§ hop ctia cac nhém halo khac nhau trong alkyl.
Cxhaloalkyl va Cx.yhaloalkyl thong thudong duoc st dung tai d6 X va Y 1a sb luong
cac nguyén tir cacbon trong chudi alkyl. Céc vi du khong bi giéi han vé C;_haloalkyl
bao gdém flometyl, diflometyl, triflometyl, clometyl, diclometyl, triclometyl,
pentafloetyl, heptaflopropyl, difloclometyl, dicloflometyl, difloetyl, diflopropyl,
dicloetyl va diclopropyl. Nhém C_4perhaloalkyl ding dé chi nhém C;alkyl c6 tt ca
cic nguyén tir hydro duge thay thé bing nguyén tir halo.

“Heteroaryl”, nhu dugc st dung & day, dung dé chi hé vong thom ¢6 5-14 canh
(vi du, hé vong mot vong c6 5-7 canh, hé vong hai vong c6 8-10 canh, hodc hé vong ba
vong ¢6 13-14 canh) c¢6 1 dén 8 cac nguyén tir khac loai duoc chon tir N, O va S lam
nguyén tur trong vong va cic nguyén tu trong vong con lai 1a cac nguyén tir cacbon.
Cé4c nguyén tit nito cia vong heteroaryl nay c6 thé tuy y duge bac bdn hoa va nguyén
tt Ivu huynh ctia nhém heteroaryl c6 thé tity y duge oxy héa. Cac nhom heteroaryl c6
5-7 canh dién hinh bao gdm thienyl, furanyl, imidazolyl, pyrazolyl, pyrolyl, pyrolinyl,
thiazolyl, 1,3,4-thiadiazolyl, isothiazolyl, oxazolyl, oxadiazol isoxazolyl, triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrazinyl, pyrazinyl, pyrimidinyl, va hop chat tuong tu.
Céc heteroaryl hai vong hozic ba vong c¢6 8 dén 14 canh bao gdm, nhung khong chi
gi61 han &, cic heteroaryl hai vong hodc ba vong c6 8 dén 14 canh dugc tao din xuét
tir benzo[b]furan, benzo[b]thiophen, benzimidazol, imidazo[4,5-c]pyridin, quinazolin,
thieno[2,3-c]pyridin,  thieno[3,2-b]pyridin,  thieno[2,3-b]pyridin,  quinazolinyl,

pteridinyl, indolizin, imidazo[l,2a]pyridin, quinolin, quinolinyl, isoquinolin,
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phthalazin, quinoxalin, naphthyridin, naphthyridinyl, quinolizin, indol, isoindol,
indazol, benzoxazol, benzopyrazol, benzothiazol, imidazo[1,5-a]pyridin, pyrazolo[1,5-
a]pyridin, imidazo[1,2-a]pyrimidin, imidazo[1,2-c]pyrimidin, imidazo[1,5-a]pyrimidin,
imidazo[1,5-c]pyrimidin, pyrolo[2,3-b]pyridin, pyrolo[2,3-c]pyridin, pyrolo[3,2-
c]pyridin, pyrolo[3,2-b]pyridin, pyrolo[2,3-d]pyrimidin, pyrolo[3,2-d]pyrimidin,
pyrolo[2,3-b]pyrazin, pyrazolo[1,5-a]pyridin, pyrolo[1,2-b]pyridazin, pyrolo[1,2-
c]pyrimidin,  pyrolo[1,2-a]pyrimidin, pyrolo[1,2-a]pyrazin, triazo[1,5-a]pyridin,
pteridin, purine, purinyl, carbazol, acridin, phenazin, phenothiazen, phenoxazin, 1,2-
dihydropyrolo[3,2,1-hi]indol, indolizin, pyrido[1,2-a]indol va 2(1H)-pyridinon.

Heteroaryl c6 thé khong duoc thé hodc duge thé bang mdt hoic nhidu phén tir
thé doc lap duoc chon tir hydroxyl, thiol, xyano, nitro, C;-salkyl, Ci-4alkenyl, C,.
salkynyl, Cj-jalkoxy, thioCi-salkyl, Ci-jalkenyloxy, Ci-jalkynyloxy, halogen, C,.
salkylcarbonyl, carboxy, Cj-jalkoxycarbonyl, amino, Ci-jalkylamino, di-C;-
salkylamino, Cy-4alkylaminocarbonyl, di-Cy-4alkylaminocarbonyl, Cs-
salkylcarbonylamino,  Cj-jalkylcarbonyl(C;-salkyl)amino, — sulfonyl,  sulfamoyl,
alkylsulfamoyl, C;-salkylaminosulfonyl tai d6 mdi trong sé cac nhém hydrocacbon
néu trén (vi du, cac gbc alkyl, alkenyl, alkynyl, alkoxy) c6 thé con dugc thé bang mot
hozc nhidu gdc doc 1ap duge chon & mdi 1an xuét hién tr cic nhém halogen, hydroxyl
hodc Ci-4alkoxy.

Khi heteroaryl dugc thé hién cing v6i mot gbc khac nhu “heteroaryloxy”,
“heteroaryloxyalkyl”, “heteroaryloxycarbonyl”, phin heteroaryl nay s& c6 cung nghia
nhu duge mo ta trong dinh nghia néu trén vé “heteroaryl”.

"Nguyén tir khac loai”, nhu duge st dung & ddy, dung dé chi nguyén tir
khong phai 1a nguyén ti cacbon. Céc vi du cu thé vé cac nguyén tir khac loai bao gbm,
nhung khong chi gidi han & nito, oxy va luu huynh.

“Heteroxycloalkyl”, nhu duogc str dung ¢ day, dung dé chi hé vong mot vong
hodc nhiéu vong no c6 4-15 canh, c6 1-8 cic nguyén tir khac loai 1am nguyén tr trong
vong va rang cic nguyén tir trong vong con lai d6 1a cac nguyén tir cacbon. Céc
nguyén tir khic loai dugc chon tir N, O, va S, tdt hon 1a O va N. Céc nguyén t nito
ctia heteroxycloalkyl ¢ thé ty y duge bic bdn hoa va nguyén tir luu huynh cta
heteroxycloalkyl c6 thé tily y duoc oxy hoéa. Heteroxycloalkyl c6 thé bao gdm cac

vong ngung tu hodc cac vong duoc tao cau cling nhu cac vong xoan. Thong thuong,
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heteroxycloalkyl 1a vong mdt vong ¢6 4 dén 8 canh chtra 1 dén 3 cac nguyén tir khac
loai, hé vong hai vong c6 7 dén 12 canh chua 1-5 cac nguyén tir khac loai, hodc hé
vong ba vong c¢6 10 dén 15 canh chira 1 dén 7 cac nguyén tir khéc loai. Céc vi du vé
heteroxycloalkyl ¢6 4 dén 6 canh bao gdm heteroxycloalkyl duoc tao din xuét tir
azetidin, tetrahydrofuran (THF), 1, 4-dioxan, morpholin, 1,4-dithian, piperazin,
piperidin, 1,3-dioxolan, imidazolidin, pyrazolidinyl, pyrolidin, tetrahydropyran,
oxathiolan, dithiolan, 1,3-dioxan, 1,3-dithian, oxathian, thiomorpholin. Cac vi du vé
heteroxycloalkyl hai vong bao gdm, nhung khong chi gi6i han 6,
oxabixyclo[2.2.1]heptan, azabixyclo[2.2.1]heptan, va hop chét twong tu.
Heteroxycloalkyl ¢ thé khong duge thé hodc duge thé bang 1-5 phin tir thé
(chéng han nhu mdt, hodc hai, hoic ba) mdi nhém doc 1ap duoc chon tir hydroxyl,
thiol, xyano, nitro, oxo, alkylimino, Cy-salkyl, C;-4alkenyl, C;-4alkynyl, C;-jalkoxy,
Ci-4thioalkyl, C;-salkenyloxy, C;-salkynyloxy, halogen, C;-jalkylcarbonyl, carboxy,
Cy-salkoxycarbonyl, amino, Ci-4alkylamino, di- C;-4alkylamino, Ci-
salkylaminocarbonyl,  di-C;-jalkylaminocarbonyl, = C;-jalkylcarbonylamino, C;-
salkylcarbonyl(Ci-salkyl)amino,  sulfonyl,  sulfamoyl, alkylsulfamoyl, C;-
salkylaminosulfonyl tai d6 mdi trong s6 cac nhém hydrocacbon néu trén (vi du, cac
gbc alkyl, alkenyl, alkynyl, alkoxy) c6 thé con dugc thé bing mdt hodc nhiéu gbc doc
18p dugc chon & mdi 14n xuét hién tir cAic nhém halogen, hydroxyl hodc C;-4alkoxy.
Khi heteroxycloalkyl tao thanh mot phin cia cic nhém khac nhu
“heteroxycloalkyl-alkyl”,  “heteroxycloalkoxy”,  “heteroxycloalkyl-aryl”,  phan
heteroaryl s& c6 ciing nghia nhu duge mo ta trong dinh nghia néu trén vé “heteroaryl”
“Heteroxyclyl” hodc “di vong” nhu duogc st dung & ddy, ding dé chi hé vong
mot vong hodc nhiéu vong no mot phén hodc khong no mot phﬁn cO 3-14 canh chira it
nhit mot géc nguyén tir khac loai dugc chon tir nhém bao gém N, O, SO, SO,, (C=0),
va S, vatdthon1aN, O, S, tily ¥ chira mot dén bdn nguyén tir khac loai bd sung & mdi
vong. Heteroxyclyl nhu duge xac dinh & ddy ciing bao gdm nhiéu vong ma chua vong
no hoan toan ngung tu v6i vong khéng no hoan toan. Cac vi du vé heteroxyclyl mot
vong bao gdm heteroxyclyl mot vong duoc tao din xudt tir pyrolin, imidazolin,
1,2,3,6-tetrahydropyridin, 2H-pyran, 4H-pyran, 3,6-dihydro-2H-pyran, va hop chét

tuong tw. Céc vi du vé heteroxyclyl nhidu vong bao gdm heteroxyclyl nhidu vong duoc
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tao dan xuét tir indolin, 3H-indol, carbazol, inden, dihydrobenzo[b][1,4]dioxin fluoren,
phenoxazin, va hop chat twong tu.

Hydroxy, nhur duoc sir dung & ddy, ding dé chi gbc —~OH.

"Dan xuit dugc bao vé" ¢o nghia 1a dan xudt ctia cac chét e ché trong do vi
tri hodc cédc vi tri phan ng dugc phong bé béng nhém bao vé. Din xuét duoc bao vé la
hitu ich trong quy trinh diéu ché cac chét tc ché hodc ban than ching c6 thé ¢ hoat
tinh dudi dang cac chét e ché. Céac vi du v& nhom duogc bao g61n, nhung khong chi
gi6i han &, axetyl, tetrahydropyran, metoxymetyl ete, f-metoxyetoxymetyl ete, p-
metoxybenzyl, metylthiometyl ete, pivaloyl, silyl ete, carbobenzyloxy, benzyl, tert-
butoxycarbonyl, p-metoxyphenyl, 9-fluorenylmetyloxycarbonyl, axetal, ketal acylal,
dithian, metyleste, benzyl este, tert-butyl este, va silyl este. Danh sach toan dién cac
nhém bao vé thich hgp c6 thé duge tim thay trong T.W. Greene, Protecting Groups in
Organic Synthesis, 3rd edition, John Wiley & Sons, Inc. 1999.

"Khong duoc thé hodc duoc thé” hodc “tuy y dugc thé" nhu duoc st dung &
day 1a phan tir thé dugc gin vao diém sin c6 cua nhém hodc gbc da duogc dat tén.
“Khong dugce thé” nhu duge st dung & day chi ra réng nhém hodc gdc da duoc chi
dinh s& khong c6 thém phan tir thé khong phai 1a hydro. "Puoc thé" hodc "tuy ¥ duge
thé" nhu duge sir dung & day chi ra ring it nhat mot trong sb cic nguyén tir hydro sin
¢6 ctia nhém hodc gde da duge chi dinh da duoc thay thé (hodc ¢6 thé dugce thay thé)
bang phan tir thé khong phai 13 hydro.

Trr khi duge quy dinh khéc, cdc vi du vé phén tir thé ¢6 thé bao gdm, nhung
khong chi gi6i han &, halo, nitro, xyano, thio, oxy, hydroxy, carbonyloxy, C_salkoxy,
aryloxy c6 6 dén 10 canh, heteroaryloxy 5 dén 10 canh, carbonyl, oxycarbonyl,
aminocarbonyl, amino, Cjsalkylamino, sulfonamido, imino, sulfonyl, sulfinyl,
Cisalkyl, Cjghaloalkyl, hydroxyCalkyl, carbonylCealkyl, thiocarbonylC;_jsalkyl,
sulfonylCj.¢alkyl, sulfinylC,_galkyl, Ci.jpazaalkyl, iminoC,alkyl, xycloalkylC,_galkyl
¢6 3 dén 12 canh, heteroxycloalkylCy_galkyl co6 4 dén 15 canh, arylC,_galkyl c6 6 dén
10 canh, heteroarylC,_galkyl c6 5 dén 10 canh, bixycloarylCy_galkyl c6 10 dén 12 canh,
heterobixycloarylCjsalkyl c6 9 dén 12 canh, xycloalkyl c¢6 3 dén 12 canh,
heteroxycloalkyl c6 4 dén 12 canh, bixycloalkyl c6 9 dén 12 canh, heterobixycloalkyl

¢6 3 dén 12 canh, aryl c6 6 dén 12 canh, va heteroaryl c6 5 dén 12 canh.
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"Sulfonyl", nhu duoc st dung & day, c6 nghia 1a gbc —S(O),—. Theo cach
khac, can lwu ¥ 14 thuét ngir “sulfonyl” khi tham chiéu dén phén tir thé hoa tri mot c6
thé dung dé chi nhom sulfonyl dugc thé, -S(=O),R, tai d6 R 13 hydro hodc phén tir thé
khong phéi hydro trén nguyén t& luu huynh tao ra cdc nhéom sulfonyl khac nhau bao

gom axit sulfonic, sulfonamit, este sulfonat, va sulfon.

“X—F P ya “XE P I ky hi¢u thé hién diém gin két ctia gbc X, v6i phin khac
ctia phéan tur.

Pinh nghia bit ky ¢ dy c6 thé dugc st dung két hop véi dinh nghia bat ky
khac dé mé ta nhém ciu trac hdn hop. Theo quy udc, nguyén té dinh kém theo dinh
nghia nhu vy bét ky 1a nguyén t6 gin voi phan gbe. Vi du, alkoxyalkyl nhém hon hop
s& 12 nhom alkoxy gin véi phén tir gbc qua nhém alkyl.

Lién quan dén tit ca cic dinh nghia dugc dé cap & day can luu y la céc dinh
nghia nay nén duoc hiéu 1a dugc gioi han mé véi nghia 14 cac phan tir thé khac ngoai
céc phan tir thé da dwoc cu thé hoa ¢ thé duge bao gdm. Do d6, Cyalkyl chi ra rang ¢
mot nguyén tir cacbon nhung khong chi ra phan tir thé nao 1a phén tir thé trén nguyén
t&r cacbon. Do d6, C,alkyl bao g@)m metyl (tuc 13, —CHj3) cling nhu —CR,Ry R, tai do R,,
Ry, va R, c6 thé m&i nhém ddc 1ap 1a hydro hodc phén tir thé bét ky khéc tai d6 nguyén
tir duge gin v6i cacbon khong phai 1a nguyén ti hydro. Do d6, —CFs, -CH,OH va —
CH,CN, vi dy, tit ca 1a Cyalkyl.

“Té bao sun” dung dé chi sun bao. Té bao sun tao ra va duy tri chit nén cta sun
ma bao gom colagen va proteoglycan. Té bao sun dugc tao dan xuét tir su biét hoa cia
té bao gdc trung md (MSCs). MSC 1a cac t& bao gbc nhiéu tiém ning ma co6 thé biét
hoéa thanh nhiéu loai té bao khac nhau bao gdm, nhung khong chi gidi han &, t bao tao
xuong, t€ bao sun va té bao tao md. Su biét hoa la quy trinh loai té bao chuyén biét
duoc tao ra tir loai té bao it chuyén biét hon, vi du, t€ bao sun tir MSC.

“axit hyaluronic” ding dé chi din xuét cta axit hyaluronic ma bao gbm este ciia
axit hyaluronic, mudi cua axit hyaluronic va ciing bao gdm thuét ngtt hyaluronan. Viéc
goi tén nay ciing bao gém ca hai dang c6 trong lugng phan tir 16n cua hyaluronan va
hyaluronan hodc hylan duoc lién két ngang. Céc vi du vé hyaluronan nay 1a Synvisc™
(Genzyme Corp. Cambridge, Mass.), ORTHOVISC™ (Anika Therapeutics, Woburn,
Mass.), va HY ALGAN™ (Sanofi-Synthelabo Inc., Malvern, Pa.).
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MO ta cac phuong &n uu tién

Sang ché d& xuit nhém méi cua cac hop chét, duoc phdm chua cac hop chit
nay va phuong phap str dung cac hop chét nay dé diéu tri hodc phong ngira ton thuong
khép do chan thuong khép va viém khdp. Dic biét 14, cac hop chét ndy c6 thé duoc str
dung dé diéu tri cép tinh tén thuong khop, thoi héa khép, viem khép chin thuong,
bénh thodi héa dia dém, va viém khép dang thip hé théng.

I. Hop chit theo sang ché
Theo phuong 4n thit nhét, hop chit theo sang ché c6 cong thuce I
RO
RG/E\A)/;\L/RS
RS R* I
hodc mudi duoc dung, hoac chét déng phén lap thé cua chung; trong do
..... “1a lién két don hogc lién két doi;

A 12 CR¥R®, NR’, hoic O; trong d6 R*, R® va R® mdi nhém doc 1ap 1a hydro
hodc Cy_galkyl;

L 1a *~C(O)NR'- hoic *.C(0)0-, trong d6 “*” 1a diém gin két cua L véi vong
hai vong chtra A, va R 13 hydro hoac C,_galkyl;

R dugc chon tir hydro va Cy_alkyl;

R' dugc chon tir halo, xyano,—~C(O)R', -C(O)NR'*R'?®, -C(O)ONR'*R'?®,
heteroxycloalkyl ¢6 5 va 6 canh, heteroxyclyl c6 5 va 6 canh, phenyl, va heteroaryl c6
5 dén 9 canh, trong do

R 1a hydro hoidc C,galkyl;
R"* va R'® mdi nhém doc 14p 12 hydro hodc Cyalkyl;
heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ciia R’ khong
duoc thé hodc duge thé béng 1 d&n 2 phén ttr thé doc 1ap dugc chon tir halo,
xyano, Cpealkyl, Cjghaloalkyl, -C(O)R"”, -C(O)OR", -NR!MR"
heteroxycloalkyl ¢6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6 canh; trong dé
R dugc chon tir hydro, C,_galkyl, C;_¢haloalkyl, amino, va C,.

¢alkylamino;
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R'** va R'* m&i nhom doc 14p dugce chon tir hydro, C; galkyl, -
C(O)RP, -C(0)OR", va -S(0),R", trong d6 R" 1a hydro hoic C,.
calkyl; va

phan tir thé heteroxycloalkyl, phenyl hodc heteroaryl cua R
con duge thé béng 1 dén 2 ph?m ttr thé doc 13p duoc chon tir halo, C;.
salkyl, Ci¢haloalkyl, va hydroxy;

R’ dugc chon tir C;alkyl, Cighaloalkyl, xycloalkyl cé 3 dén 6 canh, (159),
heteroxycloalkyl ¢6 4 dén 7 canh, heteroxyclyl c¢6 5 dén 10 canh, phenyl, va heteroaryl
¢6 5 dén 9 canh, trong d6

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cua

R’ khong duogc thé hodc dugc thé béng 1 dén 2 phén tir thé ddce 1ap dugce chon

tir halo, xyano, Cyalkyl, C;haloalkyl, C;alkoxy, C;haloalkoxy, -C(O)R'®, -

C(O)OR'®, -S(O),R"®, heteroxycloalkyl ¢6 5 va 6 canh, va pheny; trong dé

R'® 12 hydro hoic Ci¢alkyl;

phan tir thé phenyl hoic heteroxycloalkyl hoic R® khong dugc thé
hoic con dugc thé béng 1 dén 2 phén ttr thé doc 1ap dugc chon tir halo,
xyano, Cyalkyl, va Cy_ghaloalkyl; va

R®> va R* 1a hydro hoac C,galkyl; hodc R? va R cung nhau tao ra vong
xyclopropyl ngung tu véi vong hai vong chtra A; hodc R* va R* cing nhau tao lién két
tao ra lién két ddi gitra hai cacbon ma R? va R* duoc gén vao; va

R’ 13 hydro hoidc C,alkyl, hoic R® va R'® cung vdi cdc nguyén tr ma ching
dugce lién két tao ra vong ¢6 5 hodc 6 canh ngung tu voi vong hai vong chira A; va

R®vaR’ 1a hydro hodc C;alkyl; hodc Réva R’ cung nhau tao lién két t;a_lo ra
lién két ddi gitra hai cacbon ma R® va R7 dugc gén vao.

Theo phuong 4n khéc, hop chét nay ¢ cong thirc IA:

R5 R4 /N‘R3
R10 IA

..... “a lién két don hoic lién két doi;

R’ 1a hydro hodc C,_galkyl;
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R' dugc chon tir xyano, -C(O)NR'“R' heteroxycloalkyl ¢4 6 canh,
heteroxyclyl c¢6 6 canh, phenyl, va heteroaryl ¢6 5 dén 9 canh, trong d6
R'* va R' mdi nhomddc 14p 14 hydro hodic Cgalkyl;
heteroxycloalkyl, heteroxyclyl, phenyl, hoic heteroaryl cia R' khong
dugc thé hoic duoc thé béng 1 dn 2 phén tr thé doc 1ap duogc chon tir halo,
xyano, Cpealkyl, Cjghaloalkyl, -C(O)R"”, -C(O)OR", -NR!*R!*
heteroxycloalkyl c6 5 va 6 canh, phenyl, va heteroaryl cé 5 va 6 canh; trong do6
RS dugce chon tir Cy_galkyl, amino, va C;_galkylamino;
R va R'* mbi nhom doc 1ap duge chon tir hydro, Cy_salkyl, -
C(O)RP, -C(O)OR", va -S(O),R", trong d6 R" 1a hydro hodc C,.
calkyl; va
heteroxycloalkyl, phenyl hodc heteroaryl phan tir thé cua R'
khong dugc thé hodc con duge thé bang 1 dén 2 phén tir thé doc 1ap
dugc chon tir halo, hydroxy, C,¢alkyl, va C;_¢haloalkyl,

R® duge chon tr Cygalkyl, Cighaloalkyl, xycloalkyl c6 5 va 6 canh, (159),
heteroxycloalkyl c6 5 va 6 canh, heteroxyclyl c6 6 va 10 canh, phenyl, va heteroaryl
c6 5 va 6 canh, trong do

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cua

R’ khong dugc thé hodc dugc thé béng 1 dén 2 phén tir thé doc l1ap duoc chon

tir halo, xyano, C;.alkyl, C;.¢haloalkyl, C;.¢alkoxy, C;.ghaloalkoxy, -C(O)R'®, -

C(O)OR'S, -S(O),R', heteroxycloalkyl c6 5 va 6 canh, va phenyl; trong d6

R'® 1a hydro hoic Calkyl;

phan tir thé phenyl hodc heteroxycloalkyl cia R® khong duoc thé
hoidc con dugc thé béng 1 &n2 phén tr thé doc 1ap dugc chon tir halo,
va Xyano; va

R* va R* doc lap hydro hodc Cyalkyl; hoic R* va R? cung nhau tao ra vong
xyclopropyl ngung tu véi vong hai vong nay; hodc R*vaR* cling nhau tao lién két tao
ra lién két d6i giita hai cacbon ma R* va R* dugc gin vao; va

R’ 1a hydro hoic C;.galkyl, hodc R’ va R'® cing véi céac nguyén tr ma chiing
dugce lién két tao ra vong c6 5 hodc 6 canh ngung tu v&i vong hai vong nay, va

RévaR’ doc 1ap hydro hodc C,.¢alkyl; hodc R®vaR’ cung nhau tao li€én két tao

ra lién két d6i giita hai cacbon ma R® va R’ dugc gan vao.
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Theo phuong 4n khac vé& hop chit cua sang ché, theo cac phuong an néu trén,
R 1a hydro.

Theo phwong 4n khac vé hop chit cua sang ché, theo phuong 4n bt ky trong s6
céc phuong 4n néu trén, R’ 14 hydro.

Theo phuong 4n khéc, theo phuong 4n bit ky trong s cac phuong an néu trén,

hqp chét theo sang ché c6 c()ng thure duoc chon tir mot trong sb céc cc“)ng thirc sau day:

N\R3 \R3 N\RS N\R3

R10 IAI, R10 IA2, R10 A, va R0 Ag.

Theo phuong 4n khéc, theo phuong an thir nhit hodc thir hai, hop chét theo

RO
R1
0

N~Rs3
R
. £ s A , R® y % [ . ,
sédng ché c6 cong thic IA;: R0 . Van theo phuong én khéc, theo phuong an
RO
R1
Q0
. ) , , RS, O/N\R3 .
thtr nhat hodc thtr hai, hogp chat theo sang ché c6 cong thic IA,: R . Van
theo phuong an khéc, theo phuong 4n thir nhit hodc thir hai, hop chét theo sang ché ¢6

RO
R1
(oI
A , R y x . . . ., 4 «
cong thirc IA;: R0 . Van theo phuong 4an khac, theo phuong an thir nhat hoic
g P g p g

RO
R1
0

5 /N\R3

thir hai, hop chét theo sang ché co cong thirc 1Ay: R* Rid
Van theo phuwong 4n khac vé hop chét theo sang ché, theo phuong an bét ky

trong sb cac phuong 4n néu trén, R’ 1a hydro.

-18-



26159

Van theo phuong 4n khac vé& hop chit theo sang ché, theo phuong an bit ky
trong s6 cac phuong an néu trén, R> 1a hydro.

Van theo phwong 4n khac vé& hop chit theo sang ché, theo phuong an bat ky
trong s6 cic phuong an néu trén, R' dugc chon tir heteroxycloalkyl c6 6 canh,
heteroxyclyl c6 6 canh, phenyl, va heteroaryl ¢c6 5 dén 9 canh, trong do
heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl khdng dugc thé hoic duge thé
béng 1 dén 2 phén tir thé doc 1ap dugc chon tir halo, xyano, Cygalkyl, C;_¢haloalkyl, -
C(O)R”, -C(O)OR"”, -NR'™R', heteroxycloalkyl ¢c6 5 va 6 canh, phenyl, va
heteroaryl ¢6 5 dén 6 canh; trong do

R" dugc chon tir Cy_galkyl, amino, va C;_galkylamino;
R va R mdi nhom doc 1ap dugc chon tir hydro, Cy_galkyl, -C(O)R15 ,

-C(O)OR", va -S(0),R", trong d6 R" 1a C,alkyl; va

phan tir thé heteroxycloalkyl, phenyl hodc heteroaryl ctia R’ khong duogc
thé hodc con duge thé béng 1 dén 2 phén tir thé doc 1dp duogc chon tir halo,
hydroxy, C;_¢alkyl va Cy_haloalkyl.

Theo phuong 4n khac vé hop chit ctia sang ché, theo phuong 4n bat ky trong sb
cac phuong an néu trén, R' 1a phenyl, heteroaryl c¢6 5 hodc 6 canh, trong d6 phenyl
hodc heteroaryl khong dugc thé hodc duge thé bing 1 dén 2 phén tir thé doc lap duoc
chon tr halo, xyano, Cgalkyl, Cj¢haloalkyl, -C(O)R", -C(O)OR'3, -NR'**R'®,
heteroxycloalkyl ¢6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6 canh, trong d6

R dugc chon tr Cy_galkyl, amino, va Cy_galkylamino;

R va R mdi nhém doc 1ap dugce chon tir hydro, Cy_galkyl, -C(O)R15 ,
va -C(O)OR", trong d6 R" 1a C;galkyl; va

phan tir thé heteroxycloalkyl, phenyl hoic heteroaryl ctia R khong duogc
thé hodic con dugc thé bang 1 dén 2 phin tir thé doc 1ap dugc chon tir hydroxy,
halo, C;_salkyl, va Cy_haloalkyl.

Theo phuong an khéac vé hop chét cia sang ché, theo phuong 4n bAt ky trong sb
cic phuong 4an néu trén, R' dugc chon tir xyano, -C(O)NH,, piperidinyl,
tetrahydropyridinyl, ~dihydropyranyl, phenyl, pyrazoyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl, va indazolyl, trong dé piperidinyl, tetrahydropyridinyl,
dihydropyranyl, phenyl, pyrazoyl, oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, hodc
Indazolyl khong duge thé hodc dugc thé bing 1 dén 2 phan tir thé doc 1ap duogc chon
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tr halo, xyano, Cplkyl, Cjghaloalkyl, -C(O)R', -C(O)OR", -NR“R'*
heteroxycloalkyl ¢6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6 canh, trong d6

RB dugc chon tir Cy_galkyl, amino, va Cy_galkylamino;

R va R mdi nhém doc 1ap duoc chon tir hydro, C,_galkyl, -C(O)R",

-C(O)OR", va -S(0),R", trong d6 R" 1a C, salkyl; va

phéan tir thé heteroxycloalkyl, phenyl hoic heteroaryl cua R' khong duogc
thé hoic con dugce thé béng 1 dén 2 phﬁn tlr thé doc lap dugc chon tir hydroxy,
halo, C;_alkyl, va C,_ghaloalkyl.

Theo phwrong 4n khac vé hop chét cia sang ché, theo phuong 4n bt ky trong sb
cic phwong 4n néu trén, R' duoc chon tir pyrazoyl, oxadiazolyl, pyridinyl,
pyrimidinyl, va pyrazinyl, trong d6 the pyrazoyl, oxadiazolyl, pyridinyl, pyrimidinyl,
hodc pyrazinyl khong dugc thé hodc duoc thé béng 1 dén 2 phﬁn ttr thé doc 1ap duoc
chon tir halo, xyano, Cjgalkyl, C,ghaloalkyl, -C(O)R", -C(O)OR", -NR'R,
heteroxycloalkyl c6 5 va 6 canh, va phenyl, trong dé

RS duoc chon tir C;_galkyl, amino, va Cy_galkylamino;

R'* va R'" mdi nhom doc 1ap duge chon tir hydro, C;_galkyl, -C(O)R",
va -C(O)ORP, trong d6 R" 1a Cirealkyl; va

phan tir thé heteroxycloalkyl hodic phenyl caa R' khong dugc thé hoic

con duge thé béng 1 dén 2 phén tr thé doc 1ap dugc chon tir hydroxy, halo, C.

salkyl, va Cq_ghaloalkyl.

Van theo phuong 4n khac vé hop chit theo sang ché, theo phuong an bit ky
trong s cac phuong an néu trén, R' dugc chon tir pyrazoyl, pyridinyl, pyrimidinyl, va
pyrazinyl, mdi trong s6 nay khong dugc thé hodc duge thé bing 1 dén 2 phin tir thé
doc 1ap duge chon tir halo, xyano, Cjgalkyl, C¢haloalkyl, -C(O)R', -C(O)OR",
NR'RM®, tetrahydropyranyl, hydroxy duoc thé pyrolidinyl, trong d6

RP1a Ciealkyl, amino, hodc C_galkylamino;

R va R mdi nhém doc 13p duge chon tir hydro, C,galkyl, -C(O)R", va -
C(O)OR", trong d6 R" 1a C,_¢alkyl.

Van theo phwong 4n khac vé hop chit theo sang ché, theo phuong an bit ky

O h
R Y,
NH, /©/ N
trong sd cac phuong 4n néu trén, R' duoc chon tir * , * ,
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N N N B
— N - - AN N
O e e O Y oy
* > * 2 * N M * / > * / CI, CI >
cl
N
SN SN SN =N B
@ $ $ » AN
* Cl D * CN s * s * NHZ D H s
/CNK Et N
N N__NH
N ONTS0 S U 2 *L%(OEt m
Et/g / b * / b O b * N/ CF3 >

(@] , *
|
oo
“ /) /E¢N ! )I\¢N 7ocesky 1N - A z 4 5
* N , ¥ N7 o« ,va * , trong d6 “*” 1a diém gin két cua
g g

R v6i vong 161 hai vong.

Van theo phuong 4n khac vé hop chit theo sing ché, theo phuong &n bét ky
-N ~n-N

N

O e

trong s6 cac phuong an tir 1 dén 11 néu trén, R! duogc chon tir * , * ,
SN O

~-N DN NN X
O Oy O D 0
+ N N x NH, H ¥ N7 CF,

, va

; trong d6 “*” 1a diém gin két ciia R' voi vong 13i hai vong.

Van theo phuong 4n khac vé hop chét theo sang ché, theo phuong 4n bit ky
o

hop chét theo sang ché, theo phuong an bt ky trong sb cac phuong an néu trén, R' 1a

trong sd cac phuong an néu trén, R' 1a * . Vin theo phuong an khéc vé

HN-N,
\ ~ Y r r r
* . Vén theo phuong 4n khéc vé hop chat theo sang ché, theo phuong an bat ky
~y\-N
N
__)—CF3
trong s cic phuong an néu trén, R' 14 * . Van theo phuong 4n khac vé
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hop chét theo sang ché, theo phuong 4n bét ky trong s cac phuong 4n néu trén, R' 1a

o-N,
)QN>_< }m

* . Theo phuong 4n khac vé hop chit ciia sang ché, theo phuong 4n

)
Z
Theo phuong 4n khic vé hop chét cia sang ché, theo phuong an bat ky trong sé
)
¥

sang ché, theo phuong an bat ky trong sé cic phuong 4an néu trén, R' 1a

bét ky trong sb cac phwong 4n néu trén, R' 13 *

cac phuong &n néu trén, R'1a * NH2  Theo phuong 4n khac vé hop chét coa

| SN O
A
H . Vén theo phuong 4n khac vé hop chit theo sang ché, theo phuong
L

* N

—
an bat ky trong sb cac phuong 4n néu trén, R' 1a CFs. Van theo phuong an

khac vé hop chét theo sang ché, theo phuong 4n bat ky trong sb cac phuong 4n néu

Vian theo phuong an khac v& hop chit theo sang ché, theo phuong 4an bat ky

trén, R'la *

trong sb cac phuong 4n néu trén, R’ 1a phenyl, heteroaryl c6 5 hodc 6 canh, trong do6
phenyl, hodc heteroaryl cua R’ khong duoc thé hoic duogc thé bang 1 dén 2
phan ttr thé doc 1ap duoc chon tir halo, xyano, Cy.alkyl, Cghaloalkyl, C,alkoxy, C;.
chaloalkoxy, -C(O)R16, -C(O)OR16, -S(O)2R16, heteroxycloalkyl ¢6 5 va 6 canh, va
phenyl; trong d6
R 1a Cygalkyl; va
phin tir thé phenyl hoic heteroxycloalkyl hodc R’ khong duoc thé hodc
con dugce thé bang 1 dén 2 phan tir thé doc 1ap duogc chon tir halo hodc xyano.
Vin theo phuong 4n khéac vé hop chét theo sang ché, theo phuong an bét ky
trong s& cac phuong 4n néu trén, R® duge chon tir xyclohexyl, piperidinyl, 2,3-
dihydrobenzo[b][1,4]dioxinyl, phenyl, pyrazolyl, pyridinyl, pyrimidinyl, trong d6
xyclohexyl, piperidinyl, 2,3-dihydrobenzo[b][1,4]dioxinyl, phenyl, pyrazolyl,
pyridinyl, hozc pyrimidinyl khong dugc thé hoic duoc thé bang 1 dén 2 phén tir thé
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doc 1ap dugce chon tir halo, xyano, C;.alkyl, Cyghaloalkyl, Cy_alkoxy, C;¢haloalkoxy,
-C(O)RS, -C(O)OR'®, -S(O),R', heteroxycloalkyl ¢6 5 va 6 canh, va phenyl; trong d6

R'® 14 C,¢alkyl; va

phan tir thé phenyl hogc heteroxycloalkyl hoic R’ khong duoc thé hoic con
duoc thé bang 1 dén 2 phan tir thé doc 1ap halo hodc xyano.

Van theo phuong 4n khac v& hop chit theo sang ché, theo phuong an bat ky

trong sb cac phuong 4n nay, R? duoc chon tir:
F
poe L,
O O F O F
0
I
F CN F Z el

1a diém gan két cua R’ véi vong hai vong nay.

6@
Sl

%%

*

koo

trong do
Van theo phuong 4n khac vé hop chit theo sang ché, theo phuong 4n bt ky

J@ @Y C*

; trong d6 “*” 1a diém gén két cua R' voi vong 161 hai vong.
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Van theo phwong 4n khac v& hop chét theo sang ché, theo phuong an bit ky

o

Cl. Van theo phuong an khac, R’ 1a

/©\ CF3 /©\[(05t
* (@) *

F . Vin theo phwong 4n khac, R® 1a O . Van theo phuong

O l /O\H/OEt
E3
Cl

. Van theo phuong 4an khéc, R® 1a O . Van

I Cl . Vin theo phwong an khic, R’ 1a
: J EF 9

Cl F . Van theo phuong 4n
I e IC' 9

Cl CN

Van theo phuong an khac vé& hop chét theo sang ché, theo phuong an bit ky

trong sd cac phuong an néu trén, R 1a *

4n khéc, R% 1a *

theo phuong an khac, R} la +

*

. Van theo phuong 4n khac, R® 1a *

khéac, R*1a * . Van theo phuong 4n khac, R* 1a *
trong sb cac phwong an tir 1-41, R 1a hydro.

Theo phuong 4n cu thé, hop chét theo sang ché ¢ cong thirc IB:

hoic mubi dugc dung, hodc chit ddng phan dbi anh cua ching, hodc hon hop cac chét
ddng phan ddi anh twong ung cua ching, trong do6
..... “1a lién két don hogc lién két doi;
R' 14 phenyl, heteroaryl c¢6 5 hodc 6 canh, trong do
phenyl hoc heteroaryl ctia R' khong dugc thé hodc duge thé bang 1
dén 2 phan tir thé doc 1ap duoc chon tir halo, xyano, C;_salkyl, C,_shaloalkyl,
-C(O)R", -C(0)OR", -NR"*R", heteroxycloalkyl c¢6 5 va 6 canh, phenyl,

va heteroaryl c6 5 va 6 canh, trong do
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R 1a Ci.salkyl hodc amino;

R'* va R doc 14p dwoc chon tir hydro, Cy_alkyl, -C(O)R",
va -C(O)OR", trong d6 R" is C;4alkyl; va

heteroxycloalkyl, phenyl, hoic heteroaryl phan tir thé cua R
khong dugc thé hodc dugc thé béng 1 dén 2 phén ttr thé doc 1ap duogc
chon tr halo, hydroxy, va Cy_alkyl;

R? 1a phenyl, heteroaryl c6 5 hodc 6 canh, trong d6 phenyl hodc heteroaryl
khong duoc thé hoidc dugc thé béng 1 dén 2 phén ttr thé doc 1ap duogc chon tir halo,
xyano, Cpgalkyl, Cj¢haloalkyl, C;salkoxy, Cghaloalkoxy, -C(O)R'®, -C(O)OR',
heteroxycloalkyl c6 5 va 6 canh, va phenyl, trong d6

R 1a Crealkyl; va
heteroxycloalkyl hodc phenyl khong dugc thé hodc duoc thé bing 1 dén

2 phan tir thé duoc chon tir halo va Xyano;

R? va R* doc 1ap hydro hodc Cjealkyl, hodc R? va R cung nhau tao ra
xyclopropyl ngung tu vé6i vong hai vong nay, hodc R? va R? cliing nhau tao ra lién két,
tao ra lién két di gitra hai cacbon ma R? va R* dugc gén vao.

Theo phuong 4n nhit dinh trong cac phwong 4n cu thé néu trén, hop chét theo

R‘I
H
N. s
sang ché c6 coéng thuc dugc chon tir cac cong thuec: O IB1,
R’ R’
@ H H
N. s N. s
o IB2, va O IB3.

Céan lyu y 1a hop chit theo sang ché c6 thé co cac nguyén tir cacbon bit dbi
xtng (tdm quang hoc) hodc lién két doi; chit dong phan dbi anh, chit ddng phan
khong ddi quang, chit ddng phan hinh hoc va cac chét dong phan 1ap thé riéng 18, va
hén hop cac chit dong phan lap thé tit ca déu nham bao gbm trong pham vi cia sang
ché. Dic biét 13, sang ché du dinh réng hop chét theo sang ché c6 thé thu dugc va duogc
sir dung du6i dang chit déng phan khéng ddi quang riéng 1é ma c6 thé thu dugc va
duoc sir dung dudi dang hdn hop dugc lam giau déng phan ddi anh cia hai chit ddng

phan d6i anh, hoic mot cach ngdu nhién dudi dang chét ddng phan ddi anh don. Theo
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mot s6 phuong 4n cia sang ché, cong thirc duoc thé hién & ddy dudi dang chit dong
phan 1ap thé don bao gdm chat ddng phan dbi anh ctia hop chit dd duge md ta va hdn
hop ctia chit dong phan dbi anh trir khi duge quy dinh khac. Trong truong hop hop
chat dugc mo ta dudi dang chit ddng phan khong dbi quang don hoic chét dong phan
d6i anh don, cin hiéu ring mau hop chit van c6 thé chira luong nhé cic chit dong
phan khong dbi quang khac hoic lvong nhé chit ddong phan ddi anh doi. Thong
thuong, trong trudng hop hop chit duge md ta dudi dang chéit ddng phan don, chit
dong phan khong dbi quang hodc chét dong phan ddi anh, cdu truc da dugc chi 1o
chiém it nhit 90% theo trong lwong cua tdng trong luong cia hop chét da dugc mo ta
cdng v6i cac chat dong phan cta no; tot hon 1, chit ddng phan, chét d6ng phan khong
d6i quang hodic chét ddng phan dbi anh da duoc chi rd chiém it nhit 95% theo trong
luong ctia tong trong lwong bao gdm cac chit ddng phan khac.

Hop chét theo sang ché trong don ndy, cac chit ddng phan lap thé dugc nhén
biét bang cong thirc cdu tric cia chung, thiét bi nhan biét chit dong phan khéng dbi
quang va thiét bi nhan biét chit ddng phan dbi anh. Vi dy, cong thtrc IB1a’ nhan biét
hop chit ¢ cong thirc IB1 (xem & trén), “a” 1a chit ddng phan khéng déi quang cu thé,
va “’ ” hodc “** ” 1 chit ddng phan déi anh cu thé. Ngoai ra, dé d& dang trinh bay,
cac hop chét nay dugc thé hién bing ciu triic hodc tén ctia mot trong cac chit dong
phan d6i anh, nhung trir khi dugc chi ra khéc, cAu trac hoi#ic tén chi ra hon hop chét
dong phan dbi anh.

Theo mét sé phuong 4n trong céac phuong 4an cu thé néu trén, hop chét theo

sang ché dugc chon tir cac chit dong phan lap thé co cong thirc IB1 bao gom:
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R' R
O, @
@) IB1d’, O IB1d”’.

Theo mdt s& phuong 4n khac trong cic phuong an cu thé néu trén, hop chit

theo sang ché dugc chon tir cac chit ddng phan lap thé ¢6 cong thirc IB2 bao gbm:

R R!
Qb QI
N-gs N-gs
O IB2a’ va o IB2a.

Theo mdt s6 phwong 4n khéc trong cic phuong an cu thé néu trén, hop chét theo

sang ché duoc chon tir chit ddng phan 14p thé ¢ cong thirc IB3 bao gdm:

1 R1
H
rN\R3 N.ra

=X " =
T

IB3a’; o IB3a’’;
R1 \\\R1
H ~ H

O IB3b’; O IB3b’’.

Theo mét s& phuong an khac, hop chét theo sang ché dugc chon tir chit ddng

phan 1ap thé don c6 cong thirc IB bao gdm:

- R1 - R1 R - R1
H H H H
@ N‘R3 @(N\R3 N‘R3 "’// N‘R3
i g
0 IBla’’; 0 IB1b’ O IB1b’’; o IBlc’;
@ \\R R1 R1
‘ o Lk Ik
IB1d’; 0 IB1d’’; o IB2a’;

—Jj n O
,ZI
z,

o IB2a’’;
R1 ‘\\R‘l
H H
N\R3 @%m“w
o IB3b’; va o IB3b”.
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Theo mot sé phuong 4n khéc, hop chét theo sang ché dugc chon tir chat dong

phan 1ap thé don c¢6 cong thuc IB bao gom:

‘\\\\R1 “\\\R‘I R1 R1

H H H H
ln, @ra, Gk, ECu,
R 7R R R

o IBla’’; © IBlc’’; O IB1d’’; O IB3b’.

Theo mot phuong an trong sb céc phuong 4n cu thé néu trén, hop chét theo

R
¢
N.ps

sang ché 1a chit dong phan lap thé don co cong thirc IBla” O . Theo
phuong 4n khac, hop chit theo sang ché 1a chét ddng phén 1ap thé don c6 cong thirc

N

T H

N. s
IB1b’ © . Theo phuong 4n khac, hop chat theo sang ché 1a chét dong phén
R1
| R |
1ap the don c6 cong thic IB1b>’ O . Theo phuong 4n khac, hop chit theo
R’
o , R

sang ché la chat dong phan 1ap thé don c6 cong thirc IBlc¢’ O . Theo

phuong 4n khac, hop chat theo sang ché 14 chét ddng phan 1ap thé don c6 cong thurc

N
O
R , o
IB1d’ O . Theo phuong 4n khéc, hop chat theo sang ché 1a chat dong phan
R1

¢
N.ps3

1ap thé don ¢ cong thuc IB1d” o . Theo phuong 4n khac, hop chét theo

R1
QL
N. s

sang ché 1a chit ddng phan lap thé don c6 cong thuc IB2’ O . Theo phuong

an khac, hop chit theo sang ché 1a chét dong phan 1ap thé don co cong thirc
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R1
QA
AN

B2 O . Theo phuong 4n khac, hop chét theo sang ché c6 cong thirc

R‘I
H
O

IB3b’ . Theo phuong 4n khéc, hop chét theo sang ché 1a chit ddng phan
R’
o
, RS
18p thé don c6 cong thic IB3b”’ O

Theo mdt phwong an ciia hop chét theo sang ché, theo phuong an bt ky trong
sd cac phuong 4n cu thé néu trén va cac phuong 4n khac, R' 1a heteroaryl c6 5 hodc 6
canh, khong duoc thé hodc dugc thé béng 1 dén 2 phén tir thé doc lap dugc chon tir
halo, C,_qalkyl, C,_4haloalkyl, va NHR'*, trong d6 R'*® 1a hydro hogc C,_salkyl.

Theo phuong 4n khac vé hop chit cia sang ché theo phuong 4n bét ky trong sd
cac phuong 4n cu thé néu trén va cac phuong 4n khac, R' dwoc chon tir pyrazolyl,
oxadiazolyl, pyridinyl, pyrimidinyl va pyrazinyl, trong d6 pyrazolyl, pyridinyl,
pyrimidinyl hodc pyrazinyl khong dugc thé hoic dugc thé bing -NH,, -NHC(O)OCHj;
hogc triflometyl.

Theo phuong 4n khac vé hop chit cia sang ché theo phuong 4n bt ky trong sb
cic phuong 4an cu thé néu trén va cac phuong an khac, R' dugc chon tur

ES
b b b b

SN O
\N AN AN
g {JZANJD/ ® BB
* NHZ’ H * N CF3’ VE‘i * =z

, , trong d6 “*” la diém
gin két ciia R voi vong 161 hai vong.

Van theo phuong 4n khéc vé hop chét ctia sang ché theo phuong an bit ky trong
sd cac phuong an cu thé néu trén va céc phwong 4n khac, R? 12 phenyl duoc thé bing 1
dén 2 phén tir thé doc lap dugc chon tir halo, xyano, Cysalkyl, C;¢haloalkyl, C;.
salkoxy, Cjghaloalkoxy, va phenyl, Cjgalkyl, Cjghaloalkyl, C,salkoxy, C,.
shaloalkoxy, -C(O)R'®, -C(O)OR', trong d6 R'® 1a C;_galkyl, va phan tir thé phenyl ciia
R’ khong duoc thé hodc con duoc thé bang 1 dén 2 phan ti thé doc 1ap duoc chon tur

halo va xyano.
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Van theo phuong an khac vé hop chét ctia sang ché theo phuong 4n bt ky trong

* ; Cl
s6 cac phuong 4n cu thé néu trén va phuong 4an, R® dugc chon tur F ,

O 0
/@ECI /@\ CF3 /©\[(0Et O O
* (@) %
cl | F
Cl

* @) * Cl , *
’F\)O
* O cl

3 >
hai vong.

b

I CN
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chit ddng phan dbi anh twong tmg cta chung, theo sang ché bao gébm, nhung khong
chi giéi han &: (1R,2R,35,4S)-N-(3,4-diclophenyl)-3-(2-(etylsulfonamido)pyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; etyl 2-((1R,2S,3R,4S)-3-(3-(4-
clophenyl)-1,2,4-oxadiazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(IR,2R,38,4S)-N-(3,4-diclophenyl)-3-(1H-pyrazol-4-yl)-7-oxabixyclo[2.2.1 ]heptan-2-
carboxamit; (1R,2R,38,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-5-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,38,45)-3-(2-aminopyridin-4-y1)-N-
(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,35,4S)-N-(3.4-
diclophenyl)-3-(1-metyl-1H-pyrazol-4-yl)-7-oxabixyclo[2.2.1 Jheptan-2-carboxamit;
(1R,2R,38,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-4-yl)-7
oxabixyclo[2.2.1]heptan-2-carboxamit; (18,2R,3R,4R)-N-(3,4-diclophenyl)-3-
(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; metyl 4-((1R,2S,3R,4S)-3-(3-
(4-clophenyl)-1,2,4-oxadiazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)-[1,1'-
biphenyl]-3-carboxylat; (18S,2S,3R,4R)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,28,38S,4S)-N-(3,4-diclophenyl)-3-
(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,38,4S)-N-(3,4-
diclophenyl)-3-(1-metyl-1H-pyrazol-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28S,38,45)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;  (1R,2R,3S,4S)-N-(3,4-diclophenyl)-3-(2-(N-
propionylpropionamido)pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; metyl
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(4-((18,28,3R,4R)-3-((3,4-diclophenyl)carbamoyl)-7-oxabixyclo[2.2.1]heptan-2-
yl)pyridin-2-yl)carbamat; (1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-
propionamidopyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; etyl 4-
((1R,28,3R,4S)-3-(3-(4-clophenyl)-1,2,4-oxadiazol-5-yl)-7-oxabixyclo[2.2.1heptan-
2-carboxamido)benzoat; (1R,2R,3R,48S)-N-(4-clo-3-flophenyl)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-
(dimetylamino)pyrimidin-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,3R,48)-3-(2-xyanopyridin-4-y1)-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;  (1S,4S)-N-(2-clo-2'-flo-[1,1'-biphenyl]-4-yl)-
3-(1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;  (1R,2R,3S,4S)-N-
(3,4-diclophenyl)-3-(pyrimidin-4-yl)-7-oxabixyclo[2.2.1 heptan-2-carboxamit;
(IR,2R,38,4S)-N-(3,4-diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

metyl 5-clo-2-((1R,28,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat; (1R,25,35,4S)-3-(4-carbamoylphenyl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3R,4S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-
4-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3S,4S)-N-(2-
clo-2'-flo-[1,1'-biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1S,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-
(1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (1R,2R,3S,4S)-N-(3,4-
diclophenyl)-3-(4-(3,5-dimetyl- 1H-pyrazol-1-yl)phenyl)-7-oxabixyclo[2.2.1 heptan-2-
carboxamit; (IR,2R,38,485)-3-(5-aminopyridin-3-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;  (1S,4S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-yl)-
3-(1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1 Jhept-2-en-2-
carboxamit; (1S,45)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (1R,28,3R,4S)-N-(4-clo-3-flophenyl)-3-
(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,28,3S,4S)-N-(3,4-
diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit; (IR,2R,38,48S)-3-(4-carbamoylphenyl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3S,4S)-3-(2-aminopyrimidin-5-yl)-N-
(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1S,4R)-N-(2-
phenylpyrimidin-5-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
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(1R,2S,3R,45)-N-(2-clo-[1,1'-biphenyl]-4-y1)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3S,4S)-3-(6-aminopyridin-3-yl)-N-
(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3R,4S)-N-(3-clo-
2-flophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3S,45)-3-(2-xyanopyridin-4-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; etyl 2-flo-4-(3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamido)benzoat; (1S,4S)-3-(2-clopyridin-4-yl)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; etyl 5-
((18,2S,35,4R)-3-((3,4-diclophenyl)carbamoyl)-7-oxabixyclo[2.2.1 Jheptan-2-
yl)nicotinat; (1S,4S)-3-xyano-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;  (1R,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-
(1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; etyl 5-((1S,2S,3R,4R)-
3-((3,4-diclophenyl)carbamoyl)-7-oxabixyclo[2.2.1]heptan-2-yl)nicotinat;, (1S,4S)-3-
(2-aminopyridin-4-yl)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1 hept-2-
en-2-carboxamit; (1S,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(1-(tetrahydro-2H-pyran-4-
yl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1 |hept-2-en-2-carboxamit; (1S,4S)-N-(2-flo-3-
(triflometoxy)phenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2S,3R,45)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,28,3S,4S)-N-(3,4-diclophenyl)-3-
(pyrimidin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; metyl 5-clo-2-((1S,4S)-3-
(pyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamido)benzoat; (1R,2S,3S,4S)-
N-([1,1'-biphenyl]-4-y])-3-(pyridin-3-yl)-7-oxabixyclo[2.2.1 Jheptan-2-carboxamit;
(18S,4S5)-3-(2-xyanopyridin-4-yl)-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (1R,2R,3S,4S)-N-([1,1'-biphenyl]-4-yl)-3-
(pyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; etyl 2-morpholino-4-
((1R,28S,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(1R,28S,38.,4S)-3-(2-xyanopyridin-4-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-3-xyano-N-(2,2'-diflo-[1,1'-
biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1S,4S)-N-(5-metyl-1-
phenyl-1H-pyrazol-3-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1 hept-2-en-2-carboxamit;
(1S,4R)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-(tetrahydro-2H-pyran-4-yl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (IR,2S,3S,4S)-3-(2-
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aminopyrimidin-5-yl)-N-(3,4-diclophenyl)-7-oxabixyclo[2.2.1 Jheptan-2-carboxamit;
(1R,2R,3R,48)-3-(2-aminopyridin-4-yl)-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-
y1)-3-(2-metyl-2H-indazol-5-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28,3S,4S5)-3-(6-aminopyridin-3-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;  etyl  2-flo-4-((1S,4R)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamido)benzoat; (1R,2R,3S,45)-3-(6-
axetamidopyridin-3-yl)-N-(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38,45)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,28S,3R,4S)-3-(pyridin-4-y1)-N-(2,2',4'-
triflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;  (1R,2R,3S,4S)-
N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,385,45)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; tert-butyl 4-((1S,28,3S,4R)-3-((3,4-
diclophenyl)carbamoyl)-7-oxabixyclo[2.2.1]heptan-2-yl)-5,6-dihydropyridin-1(2H)-
carboxylat; (1R,2R,3R,4S)-N-([1,1'-biphenyl]-4-y1)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,48S,5S)-N-(4'-clo-2'-xyano-2-flo-[1,1'-
biphenyl]-4-yl)-4-(pyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1R,2R,385,45)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-y1)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1S,2S,3R,4R)-3-xyano-N-(3,4-diclophenyl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-
4-yl)-3-(2-(dimetylamino)pyrimidin-5-y1)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,48S,5S5)-N-([1,1'-biphenyl]-4-yl)-4-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit; (1R,2R,3S,4S)-N-(2,2'-diflo-[1,1'-
biphenyl]-4-yl)-3-(pyridin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28,385,4S)-N-(3,4-diclophenyl)-3-(3,6-dihydro-2H-pyran-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3S,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-
y1)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit; (1R,2R,385,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,28,38,4S)-N-(2,2'-diflo-[1,1'-
biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,4S,5S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-
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4-yl)-4-(pyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-2-carboxamit; (1R,2R,3S,4S)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(6-(triflometyl)pyridin-2-y1)-7-
oxabixyclo[2.2.1]Theptan-2-carboxamit;  (1R,2R,3R,4S)-3-(2,6-diclopyridin-4-yl)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1 heptan-2-carboxamit; tert-butyl 4-
((18,28,3R,4R)-3-((3,4-diclophenyl)carbamoyl)-7-oxabixyclo[2.2.1]heptan-2-yl)-5,6-
dihydropyridin-1(2H)-carboxylat;  (1R,2R,3S,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-
(triflometyl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,48,5S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit; (1R,2R,3S,4S)-3-(2-aminopyridin-4-yl)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,38,4S)-N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-
y1)-1,4-dimetyl-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,38,4S)-N-(3,4-diclophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)-7-
oxabixyclo[2.2.1]Theptan-2-carboxamit; (1R,2R,3R,4S)-3-(3-clo-2-flopyridin-4-yl)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1 Jheptan-2-carboxamit;
(1IR,2R,48,5S)-N-(2-clo-2'-flo-[1,1'-biphenyl]-4-y1)-4-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit; (18,48S)-3-(3-clo-2-flopyridin-4-yl)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(IR,2R,38,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;  (1R,2R,3S,4S)-3-(2-clopyridin-4-yl)-N-(3,4-
diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3S,4S)-N-(2-clo-[1,1'-
biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1S,2R,3R,4R)-3-xyano-N-(2,2'-diflo-[1,1'-
biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3S,4S)-3-(pyridin-4-
y1)-N-(2,2',4'-triflo-[1,1"-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(18,28,3R,4R)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1 ]heptan-2-
carboxamit; 1R,28,38,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; etyl  4-((1R,2R,3S,4S)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; (1R,2R,3S,4S)-3-(2-aminopyridin-4-
yD)-N-(2-clo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38,4S)-3-(2-aminopyridin-4-yl)-N-(3,4-diclophenyl)-7-
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oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,48S,5S)-N-(3,4-diclophenyl)-4-
(pyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-2-carboxamit; (1S,45)-N-(2,2'-diflo-
[1,1'-biphenyl]-4-yl)-3-(3-flopyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2S,38,48S)-3-(2-aminopyridin-4-yl)-N-(2-clo-[1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,38,4S)-3-(pyridin-4-y1)-N-(2,2',4'-
triflo-[1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;  (1R,2R,48S,5S)-
N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-2-
carboxamit; (1R,2R,4S,5S)-N-(2'-clo-2-xyano-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit; (1R,2S,3S,4S)-3-(2-aminopyridin-4-yl)-N-
(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,45)-3-(2,6-
diclopyridin-4-y1)-N-(2,2'-diflo-[1,1"-biphenyl]-4-yl)-7-oxabixyclo[2.2.1 Thept-2-en-2-
carboxamit; (IR,2R,385,4S)-N-(3,4-diclophenyl)-3-(3,6-dihydro-2H-pyran-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; etyl 4-((1R,2S,3S,4S)-3-(2-aminopyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; (1R,2R,3S,4S)-N-([1,1'-
biphenyl]-4-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(18,28,35,4R)-N-([ 1,1'-biphenyl]-4-yl1)-3-(pyridin-3-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit;  (1S,25,3S,4R)-N-([1,1'-biphenyl]-4-yl)-3-(1-metyl-1H-pyrazol-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1S,25,3S,4R)-N-(2'-clo-2-flo-[1,1'-biphenyl]-
4-yl)-3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1 Jheptan-2-carboxamit;
(IR,28,3R,4S)-N-(1-metylpiperidin-4-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-
2-carboxamit; (1R,2R,3R,4S)-N-(2-flo-3-(triflometyl)phenyl)-3-((2R)-6-
(triflometyl)piperidin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; etyl 4-
((1S,28,3R,4S)-3-(1-metyl-3-(triflometyl)-1 H-pyrazol-5-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; etyl 3-((1R,2S,3R,4S)-3-(pyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; (1R,2S,3R,4S)-N-(2-flo-3-
(triflometoxy)phenyl)-3-(4-metylpyridin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit;
etyl 4-((18,45)-3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1 ]hept-2-en-2-
carboxamido)benzoat; (1S,45)-N-(2-flo-3-(triflometyl)phenyl)-3-(1-metyl-3-

(triflometyl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(18,2S,3R,4S)-N-(1-(metylsulfonyl)piperidin-4-yl)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; metyl 5-clo-2-((1S,2S,3R,4S)-3-(pyridin-4-yl)-
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7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; (1S,2S,3R,4S)-3-(pyridin-4-yI)-N-
(3-(triflometoxy)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3R,4S)-N-
(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-N-(3,4-diclophenyl)-3-
(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,4S)-N-(3,4-diclophenyl)-
3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (1S,4S)-N-
(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-1 H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit; metyl 4-flo-3-((1S,2S,3R,4S)-3-(pyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;  (1S,2S,3R,4S)-3-(pyridin-4-
y1)-N-(4-(triflometoxy)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2R,3R,4S)-N-(3,4-diclophenyl)-3-(pyrazin-2-yl)-7-oxabixyclo[2.2.1 ]heptan-2-
carboxamit; (1R,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-
7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; etyl 4-((1R,4S)-3-(1-metyl-3-
(triflometyl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamido)benzoat;
(1R,2R,3R,48)-N-(2,2'-diflo-[1,1"-biphenyl]-4-y1)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,4S)-N-(3,4-diclophenyl)-3-(pyrazin-2-yl)-
7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (1R,2S,3R,4S)-N-(5-clo-2-flophenyl)-3-
(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,25,3R,4S)-N-(1-
axetylpiperidin-4-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1 heptan-2-carboxamit;
(IR,28,3R,4S5)-N-(4-clo-3-flophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit; (IR,2S,3R,4S)-N-(4-clo-2-xyanophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; etyl  4-((1R,2S,3R,4S)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; (1R,4S)-N-(2,2'-diflo-[1,1'-
biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxamit; etyl 4-((1R,28,3R,4S)-3-(5-metoxypyridin-2-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat; (1R,2R,3R,4S)-N-(2-clo-[1,1'-
biphenyl}-4-yl)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,45)-N-(2-flo-3-
(triflometyl)phenyl)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-7-

oxabixyclo[2.2.1 ]heptan-2-carboxamit; (1R,2R,3R,4S)-N-(2-flo-3-
(triflometoxy)phenyl)-3-(4-metylpyridin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit; (IR,2R,3R,4S)-N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
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oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-N-(3,4-diclophenyl)-3-(1-
metyl-3-(triflometyl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-N-(2-flo-3-(triflometyl)phenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit; etyl 4-((1R,2R,3R,45)-3-(1-metyl-3-
(triflometyl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(IR,28,3R,4S)-N-xyclohexyl-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1 Jheptan-2-
carboxamit; (1R,4S)-N-(2-clo-[1,1'-biphenyl]-4-y1)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit; (1R,2S,3R,4S)-N-(5-clo-4-metylpyridin-2-
yD-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3R,4S)-N-(3,4-
diclophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,28,3R,4S)-N-(2,3-dihydrobenzo[b][1,4]dioxin-5-y1)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-
(pyrazin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit, (1R,2S,3R,4S)-N-(3-clo-2-
flophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2R,3R,4S)-
N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(4-metylpyridin-2-yl)-7-oxabixyclo[2.2.1 Theptan-
2-carboxamit; (1IR,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(2-((S)-3-
hydroxypyrolidin-1-yl)pyridin-4-yl)-7-oxabixyclo[2.2.1 ]hept-2-en-2-carboxamit;
(IR,2R,3R,48S)-N-(2-flo-3-(triflometyl)phenyl)-3-(pyrazin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3R,4S)-N-(3-flo-4-
(triflometoxy)phenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,3R.,4S)-N-(5-clopyridin-2-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit;  (1R,2S,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(4-metylpyridin-2-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,28,3R,4S)-N-(2-flo-3-
(triflometoxy)phenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(IR,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit; (1R,2S,3R,4S)-N-(4-
clopyridin-2-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;  etyl 4-
((1R,2R,3R,48)-3-(pyrazin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
va  (IR,2S,3R,4S)-N-(4-xyanophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxamit.
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Cén luu y 13 hop chét theo sang ché ¢ thé & dang mubi dugc dung. Ciing cin
lwu y rang hop chét cta sang ché c6 thé bao gbém chat dong phan dbi anh don, hodc
hén hop cac chat ddng phan dbi 4nh twong tng.

Céc hop chét khac theo sang ché dwoc md ta chi tiét trong phan vi du thuc hién
sang ché sau day.

Nhu dugce sir dung & ddy, thuat ngit “chat déng phan quang hoc” hodc “chét
ddng phan 1ap thé” ding dé chi cAu hinh ddng phan 1ap thé khac nhau ma c6 thé tdn tai
ddi v6i hop chit xac dinh ciia sang ché va bao gdm chét ddng phéan hinh hoc. Can hiéu
rang phan tir thé c6 thé duoc gén & tam bét dbi Xing cua nguyeén tir cacbon. Thuit ngir
"bit d6i xtmg" ding dé chi phan tir ma ¢6 diic tinh vé kha niang khong dit trung Khit
1én phan anh guong cta chung, trong khi thuat ngir "ddi xtmg” ding dé chi cac phén tir
ma c6 thé trang khit 1én anh guong cua ching. Do d6, sang ché bao gbém chét dong
phan dbi anh, chit dong phan khong déi quang hodc hdn hop ciia chit ddng phan dbi
anh, va raxemat ctia hgp chat nay. “Chéit déng phan ddi anh” 1a cip cac chit dong
phan 1ap thé ma khong thé trung khit 1én anh guong cta nhau. Thong thudng, hdn hop
1:1 cta cip chit ddng phan ddi anh 1a hdn hop "raxemic”. Thuat nglt nay dugc sir
dung dé chi ra hdn hop raxemic khi thich hop. "Chét ddng phan khong d6i quang™ 1a
cac chit dong phéan 14p thé ma c6 it nhat hai nguyén tir bat dbi xung, ma khong phai 1a
anh guong ctia nhau. Hoa 1ap thé tuyét ddi da duoc chi rd theo hé Cahn- Ingold- Prelog
R-S. Khi hop chit 14 chit ddng phan dbi 4nh tinh sach hoa 1ap thé tai mdi cacbon bét
ddi xtmg c6 thé duge chi 13 14 R hodc S. Hop chét phan giai ma cdu hinh tuyét ddi cua
ching chua duoc biét ¢6 thé duge chi 1a (+) hodc (-) tuy thudc vao hudng (phai hodc
trai) ma ching quay 4nh sang phan cuc phing & budc séng cua vach D natri. Céc hop
chét nhat dinh dugc mo ta & day c6 mot hodc nhiéu tim hodc truc bat dbi xtng va do
d6 c6 thé do d6 lam phat sinh chit ddng phan dbi anh, chit ddng phan khong déi
quang, va cac dang déng phan 1ap thé khac ma c6 thé dugc xac dinh, vé hoa lap thé
tuyét d6i, dudi dang (R)- hoic (S)-.

Tuy thudc vao viée chon cac nguyén lidu ban ddu va quy trinh, cac hop chit nay
c6 thé co6 mit & dang ctia mdt trong s cac chit ddng phén c6 thé c¢6 hodc dudi dang
hdn hgp ctia ching, vi du duéi dang chit ddng phan quang hoc tinh sach, hodc dudi
dang hdn hop chit ddng phén, ching han nhu raxemat va hdn hop chéit dong phan

khong dbi quang, tiy thudc vao sb luong bat ddi xing cac nguyén tir cacbon. Sang ché
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mudn bao gém tit ca cac chét ddng phan c6 thé c6 nhu vay, bao gébm hdn hop chét
ddng phan khong dbi quang, hdn hop chit dong phan dbi anh, va dang tinh sach quang
hoc. Cac chat dong phan (R)- va (S)- ¢6 hoat tinh quang hoc c6 thé duoc diéu ché sir
dung synthon bit dbi xtung hodc chit phan tng bat dbi xtimg, hoic duoc phén giai sur
dung céc k¥ thuat thong thudng. Néu hop chit nay co lién két doi, phan tr thé ¢6 thé 1a
céu hinh E hogc Z. Néu hop chit nay co xycloalkyl dwoc thé hai 1in, phin tir thé
xycloalkyl nay c6 thé c6 cdu hinh cis- hodc trans. T4t ca cac dang hd bién ciing duoc
du dinh bao gém.

Nguyén tir bat dbi xtimg bat ky (vi du, cacbon hodc tuwong tur) ctia (cac) hop chét
theo séng ché c6 thé c6 mit & dang raxemic hodc duoc lam gidu chit déng phan dbi
anh, vi du cdu hinh (R)-, (S)- hoic (R,S)-. Trong cac phuong 4n nhét dinh, mdi nguyén
tir bat ddi xtmg c6 it nhit 50% lugng du chit dong phan déi anh, it nhit 60% lugng du
chat déng phan dbi anh, it nhit 70% lwong du chit ddng phan dbi anh, it nhat 80%
lugng du chét ddng phan ddi anh, it nhit 90% lugng du chit ddng phan déi anh, it nhat
95% lugng du chit ddng phan déi anh, hoic it nhit 99% luong du cht ddng phan déi
anh trong cdu hinh (R)- hodc (S)-. Phin tir thé & cic nguyén tir ¢6 lién két doi khong
no ¢6 thé ton tai, c6 mit & dang cis- (Z)- hodc trans- (E)-.

Theo d6, nhu dugc sit dung & day hop chét theo sang ché co thé & dang mot
trong sd cac chit ddng phan, rotame, atropisome, chét hd bién hodc hdn hop cua ching,
vi du, duéi dang chit ddng phan hinh hoc (cis hodc trans) gan nhu tinh sach, chit dong
phan khong ddi quang, chét ddng phan quang hoc (thé dbi quang), raxemat hozic hon
hgp cuia chung.

Phuong phap x4c dinh héa lap thé va su tach cac chét ddng phén lap thé da
dugc biét rd trong linh vuc nay (vi du, xem "Advanced Organic Chemistry", 4th
edition, March, Jerry, John Wiley & Sons, New York, 1992). Hon hop thu duoc bét ky
ctia cac chit dong phan c6 thé duoc tach trén co s& cac khac biét hoa ly cda cac thanh
phén, thanh cac chit ddng phan hinh hoc hodic quang hoc tinh sach hodc gin nhu tinh
sach, chat dong phan khong dbi quang, raxemat, vi du, bang cach sic ky va/ hodc két
tinh phéan doan.

Raxemat clia cic san phdm cubi ciing hodc chét trung gian c6 thé duoc phan
giai thanh thé dbi quang quang hoc bang phuong phap da biét, vi du, bing cach tach

mudi déng phan khong dbi quang cua ching, thu dugc bang axit hodc bazo c6 hoat
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tinh quang hoc, va giai phéng hop chit axit hodc bazo ¢6 hoat tinh quang hoc. Do d6,
dic biét 13, gdc bazo ¢6 thé dugc dung dé phan giai hop chét theo sang ché thanh thé
d6i quang quang hoc cua chiing, vi du, bang két tinh phan doan mubi duoc tao ra bang
axit co hoat tinh quang hoc, vi du, axit tartaric, axit dibenzoyl tartaric, axit diaxetyl
tartaric, axit di-O,0'-p-toluoyl tartaric, axit mandelic, axit malic hodc axit camphor-10-
sulfonic. C4c san phdm raxemic ciing c6 thé duoc phan giai bang sic ky bt dbi xung,
vi du, sdc ky 16ng ap suit cao (HPLC) st dung chét hip phu bét dbi xung.

Nhu duge st dung & ddy, cac thuat ngit “mudi” hodc “cac mudi” ding dé chi
mudi cOng axit hoac mubi cdng bazo cua hop chét theo sang ché. bic biét, “mudi” bao
gdm “mudi duoc dyung”. Thuat ngit “mubi duge dung” ding dé chi mudi ma gitr lai
cac hiéu qua va dic tinh sinh hoc ctia hop chit theo sang ché va, dién hinh 1a cac mudi
nay khong phai 1 cac mudi khong duge mong doi vé mit sinh hoc hodc v& mit khéc.
Trong nhiéu trudng hop, hop chét theo sang ché co6 kha ning tao mudi axit va/ hodc
mudi bazo do sw ¢6 mit ctia nhém amino va/ hodc carboxyl twong tu cia chung.

Mubi cong axit duge dung c6 thé dugc tao ra bing axit vo co va axit hitu co, vi
du, mubi axetat, aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, clorua/hydroclorua, chlortheophylonat, Xitrat,
ethandisulfonat, fumarat, gluceptat, gluconat, glucuronat, hippurat, hydroiodua/iodua,
isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat, mandelat, mesylat,
metylsulphat, naphthoat, napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat,
palmitat, pamoat, phosphat/hydro phosphat/dihydro phosphat, polygalacturonat,
propionat, stearat, sucxinat, sulfosalixylat, tartrat, tosylat va trifloaxetat.

Axit v6 co ma mudi c6 thé duogc tao din xuét bao g61n, vi du, axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va hop chét tuong tu.

Axit hitu co ma mudi c6 thé duge tao dan xuét bao gém, vi du, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit succinic, axit
fumaric, axit tartaric, axit citric, axit benzoic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit sulfosalixylic, va hop chét twong tw. Mubi cdng
bazo duge dung céd thé dugc tao ra béng bazo v6 co va bazo hitu co.

Bazo vd co ma mudi c6 thé duoc tao dan xudt bao gém, vi du, mudi amoni va
cac kim loai tir cac cot I dén XII cia bang hé théng tudn hoan Men-dé-1é-€ép. Theo cac

phuong 4n nhat dinh, cdc muoi nay dugce tao dan xuét tir natri, kali, amoni, canxi,
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magie, sét, bac, kém, va déng; cac mudi dic biét thich hop bao gém mudi amoni, kali,
natri, canxi va magie.

Bazo hitu co ma mubi c6 thé dugc tao din xuit bao gﬁ”)m, vi dy, amin bac mot,
bac hai, va amin bic ba, cac amin dugc thé bao gém amin dugc thé ¢6 ngoai tu nhién,
amin vong, nhua trao dbi ion, va hop chit tuwong tw. Cac amin hitu co nhét dinh bao
gém isopropylamin, benzathin, cholinat, dietanol amin, dietylamin, lysin, meglumin,
piperazin va tromethamin.

Mubi duoc dung cta sang ché co thé duoc tdng hop tir gbc bazo hoic gbc axit,
bang phuwong phap héa hoc thong thuong. Thong thudng, cac mudi ndy c6 thé duoc
diéu ché bang cich cho céc dang axit ty do clia cac hop chit nay phan tng véi luong
ty lugng ctia bazo thich hop (ching han nhu Na, Ca, Mg, hogc K hydroxit, cacbonat,
bicacbonat hoic tuong tw), hoiic bing cich cho dang bazo tu do cla céc hop chit nay
phan Umg v6i lugng ty lugng cua axit thich hop. Cac phan tmg nay thuong duoc thuc
hi¢n trong nudc hodc trong dung mdi hitu co, hodc trong hdn hgp nude va dung moi
hitu co. No6i chung, viée sir dung moi trudng khong chira nude nhu ete, etyl axetat,
etanol, isopropanol, hodc axetonitril dugc mong dgi, khi thich hop. Danh sach céc
mudi thich hop bd sung c6 thé dugc tim thdy, vi du, trong “Remington's
Pharmaceutical Sciences”, 20th ed., Mack Publishing Company, Easton, Pa., (1985);
va trong “Handbook of Pharmaceutical Salt: Properties, Selection, and Use” by Stahl
and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Ngoai ra, hop chét theo sang ché, bao gdm mudi cua chung, ciing ¢ thé thu
duoc & dang hydrat cua chiing, hodc bao gdm dung méi khac duge st dung cho viéc
két tinh cta chung. Hop chét theo sang ché vén co thé tao ra hoac béng cach thiét ké
c6 thé tao ra solvat bang dung méi dugc dung (bao gdm nudc); do do, nguoi ta du dinh
ring sang ché bao gdm ca hai dang dugc solvat hoa va dang khong dugc solvat héa.
Thuat ngit "solvat” ding dé chi phtrc hop phan tir ctia hop chét theo sang ché (bao gom
mudi duoc dung cia chung) véi mot hodc nhidu phén tir dung mdi. Céc phan t dung
moi nay la cac phin tr dung mdi thuong duge sir dung trong linh vuc dugc, ma duge
biét dén 1a vo hai ddi voi nguoi nhén, vi dy, nude, etanol, va hop chét tuong tu. Thuat
ngit “hydrat” ding dé chi phirc hop tai d6 phan tr dung méi la nude.

Hop chit theo sang ché, bao gébm mudi, hydrat va solvat cua ching, vén c6 thé

tao ra hodc do thiét ké co6 thé tao ra chét da hinh.
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Cong thuce bét ky duoc xac dinh ¢ diy cling duge du dinh 1a mo ta cac dang
khong duoc danh ddu ciing nhu cac dang dugc danh diu ddng vi ctia cac hop chét nay.
Céc hop chit dugc danh ddu ddng vi c6 ciu tric da dugc mo ta bang cac cong thue da
duge xac dinh & ddy ngoai trir ring mot hodc nhidu nguyén tir dugc thay thé bang
nguyén tir c6 khoéi lugng phan tir hodc sé khdi duoc chon. Cac vi du vé chét dong vi
ma c6 thé duogc két hop thanh hop chét theo sang ché 14n luot bao gém déng vi hydro,
cacbon, nito, oxy, phospho, flo, va clo, chéng han nhu ’H, °H, e, Be, 14C, N, 18
31p, 32p, ¥g, ¢y, 151, Sang ché bao gém cac hop chit dugc danh diu déng vi khac
nhau nhu dugc xac dinh & ddy, vi du cac hop chét duge danh ddu dong vi ma cac dong
vi ¢6 hoat tinh phéng xa két hop, ching han nhu *H va "C, hoic cac hop chét duoc
danh ddu dong vi ma dong vi khong c¢6 hoat tinh phéng xa két hop, ching han nhu *H
va PC c¢6 mit. Cac hop chét dugc danh diu ddng vi nay 1a hitu dung trong nghién ciu
vé chuyén hoa (bang 40, nghién ctru dong hoc clia phan mg (bang, vi du *H hodc
3H), cac k¥ thuat phét hién hodc k¥ thuét tao anh, chéng han nhu k¥ thuét chup anh cit
16p nho phat xa positron (PET) hodc k¥ thuat chup hinh vi tinh birc xa photon don
(SPECT) bao gdm thir nghiém phan phéi duge chit hodc thir nghiém phan phbi mé co
chét, hodc trong viéc diéu tri béng phong xa ctia bénh nhan. Pac biét 1a, B hodc hop
chit dugc danh diu c6 thé 1a dic biét duoc mong doi dbi voi cac nghién ctru PET hoac
SPECT. Néi chung, hop chat c6 cong thie (I) duoc danh diu ddng vi c6 thé duoc didu
ché bing ky thuat thong thuong da biét d6i véi ngudi c6 k§ ning trong linh vuc nay
hodc bang quy trinh twrong tw cic quy trinh d3 dwgc mod ta trong phan Vi du thuc hién
sang ché va phéan diéu ché str dung chit phan tmg dwgc danh diu ddng vi thich hop
thay cho chit phan ng khong duoc danh dau da duge sir dung trude day.

Ngoai ra, su thé bang cac chit ddng vi nang, dic biét doteri (tuc 13, >H hodc D)
c6 thé thu duge cac loi ich tri liéu bénh nhat dinh do tinh 6n dinh chuyén hoa 16n hon,
vi du thoi gian béan rd in vivo ting hodc yéu ciu liéu giam hodc sy cai thién trong chi
s6 tri lidu bénh. Can hiéu ring doteri trong ngft canh ndy duge coi 1a phin tir thé caa
hop chét c6 cong thtc (I). Néng do cua déng vi ndng nay, cu thé 1a doteri, c6 thé duoc
xé4c dinh bang yéu t6 1am giau dong vi. Thuat ngit “yéu t6 lam giau dbng vi" nhu dugc
str dung & day c6 nghia 1a ty 1¢ gitta do giau déng vi va do giau tr nhién cua ddng vi da
dugc chi r5. Néu phan tir thé trong hop chét cta sang ché doteri da dugc mo ta, hop

chat nay c6 yéu to lam giau dong vi doi véi moi nguyén tir doteri da duoc chi ra it nhat

-42-



26159

14 3500 (52,5% két hop doteri tai mdi nguyén tir doteri da dwoc chi ra), it nhit 4000
(60% két hop doteri), it nhit 4500 (67,5% két hop doteri), it nhat 5000 (75% két hop
doteri), it nhat 5500 (82,5% két hop doteri), it nhit 6000 (90% két hop doteri), it nhét
6333,3 (95% két hop doteri), it nhit 6466,7 (97% két hop doteri), it nhit 6600 (99%
két hop doteri), hodc it nhét 6633,3 (99,5% két hop doteri).

Solvat dugc dung theo sang ché bao gém céc solvat trong d6 dung moi cua su
két tinh c6 thé dugc thé bang ddng vi, vi du D,0, dg-axeton, de-DMSO.

Hop chit theo sang ché, tirc 1a hop chét ¢6 cong thirc (I) ma ¢6 nhém c6 kha
nang hoat dong dudi dang chit cho va/ hodc chit nhan ddi voi lién két hydro c6 kha
ning tao chét tao dong tinh thé thich hop. Céc ddng tinh thé nay c6 thé dugc didu ché
tir hop chit c6 cong thirc (I) bang céc quy trinh tao ddng tinh thé da biét. Cac quy trinh
nay bao gdm nghién, gia nhiét, dong thang hoa, déng nong chay, hoic tiép xuc trong
dung dich hop cht ¢6 cong thirc (I) voi chét tao dong tinh thé trong diéu kién két tinh
va tach dong tinh thé duoc tao ra theo cach d6. Céc chét tao dong tinh thé thich hop
bao gdm cac chét tao ddng tinh thé bao gdm céc chit tao dong tinh thé da duoc mo ta
trong WO 2004/078163. Do d6, sang ché con d& xut cac ddng tinh thé chira hop chat
c6 cong thue (I).

I1. Didu ché hop chit theo sang ché

Sang ché ciing bao gdm quy trinh diéu ché hop chét theo sang ché. Trong cac
phan ting dugc mo ta, c6 thé cin phai bao vé cic nhém chic phén tng, vi du cac nhém
hydroxy, amino, imino, thio hodc carboxy, 1a cdc nhém dugc mong doi trong san
pham cubi ciing, @& tranh su tham gia khong dugc mong dgi ctia ching trong cac phan
ung nay. Cdc nhoém bao v¢ thong thuong co thé duoc st dung theo thuc hanh chuén, vi
du, xem T.W. Greene va P. G. M. Wuts trong “Protective Groups in Organic
Synthesis”, John Wiley and Sons, 1991.

Thong thuong, hop chat ¢é cong thie (I) c6 thé duge didu ché theo cic con
duong téng hop 1-6 duoc dé cap sau ddy, trong d6 R' va R? va cac cong thic 1a nhu
duge xac dinh trong phan mo ta chi tiét sang ché. Cac so dd phan ng sau day dugc
xé4c dinh dé 1am minh hoa, khong nhdm han ché sy mo ta quy trinh téng hop hop chét
theo sang ché. Sw mé ta chi tiét quy trinh téng hop hop chét theo sang ché dugc xac

dinh trong phan vi du thuc hién sang ché sau day.
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Lo trinh tong hop chung 1

Os_OMe
‘:COQME ‘:C02Me ‘:C02tBU
Br I-3
d
3
”\ .R CO,tBu
— ‘
Formula IB1a™ Formula IB1c"*

* San phdm bao gdm hén hop céc cong thirc nhu dugc thé hién va chit déng phan dbi
anh twong Gng cta chung.
Diéu kién phan tmg:

a. Chat trung gian I-1 c¢6 thé duoc didu ché tir metyl propiolat bang cach brom héa,
tiép do 1a phan tng Diels-Alder v6i furan. Phuong phap brom hoéa d3 dugc biét
dén, su dung N-bromosucxinimit hoic cac chit brom héa tuong tu khi c6 mit
chét xtic tac bac, chéng han nhu bac nitrat trong dung méi phén cuc chéng han
nhu axeton hodc MEK. Su thém vong Diels-Alder xuit hién c6 kém gia nhiét
nhe (khoang 80°C) trong furan du.

b. Hop chit I-2 ¢6 thé duge didu ché bang cach hydro hoa I-1 st dung chét xuc tac
paladi trong 4p suét hydro thdp trong dung méi khong proton ching han nhu
etyl axetat.

c. Hop chét I-3 ¢6 thé duoc didu ché tir [-2 bang su thily phan metyl este trong
diéu kién thong thuong, tiép do6 1a sy tao t-butyl este. Sy thuy phéan xay ra trong
diéu kién 6n hoa st dung bazo chira nuéce (vi du, lithi hydroxit, nhiét do phong)
trong hdn hgp dung moi thong thuong chira rugu va ddng dung méi tron 1an véi
nude ching han nhu THF. Su tao ra t-butyl este c6 thé duge tién hanh trong
diéu kién da biét ching han nhu gia nhiét nhe (vi du, 40-80°C) bing DMF di-t-
butyl axetal du trong toluen.

d. Hop chét -3 duoc khtr brom hoa thuén lgi thanh hop chét 1-4 st dung su khir
kim loai hoa tan, chéng han nhu su khir béng ké&m trong hdn hop chira nudce axit

nhe. Béng dung méi thich hop chéng han nhu THF dugc st dung, va axit nhe
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ching han nhu axit formic hoic axit axetic. Phan mg nay c6 thé duoc tién hanh
& 0°C dén nhiét d6 phong.

. t-butyl este cta hgp chédt I-4 ¢6 thé dugc hydro hoa trong diéu kién axit, st
dung axit manh chfing han nhu axit clohydric, axit sulfuric hodc axit phosphoric
trong dung moi aprotic phan cuc thich hop ching han nhu dioxan, d& tao ra axit
carboxylic tu do. Diéu kién tao amit thong thudng cd thé dugc sir dung tao amit
I-5, Vi du, axit carboxylic ¢6 thé dugc xir ly anilin mong mudn va chat khi
hydrat ching han nhu cacbodiimit (DCC, EDCI) va DMAP xuc tic trong
pyridin.

Su aryl héa hop chét I-5 bang este aryl boronat c6 thé dat dugc bang chit xuc
tac dime rodi va BINAP v6i bazo chita nude trong dioxan, kém theo gia nhiét
vi s6ng & khoang 100°C. Sy aryl héa tao ra hdn hgp chit ddng phén cis va trans
ma c6 thé duge tach; chit ddng phén trans thong thudng 1a san phim chinh, c6

nhom aryl ma dugc bo sung syn vao cau ete cua san pham nay.

L trinh téng hop chung 2

COZMe ‘/C02Me @\\\COZ @\\\”\ R3
1-2

b Formula IB1a
(o]
COzMe
Qe

2a

* San phim nay 12 hdn hop cong thirc IB1a”’ va chit ddng phan d6i anh tuong ing.

bicu kién phan ung:

a. Hop chit [-2, ma da dugc tao ra trong Lo trinh téng hop chung 1, ¢é thé duoc

khtr brom hoéa bang k&m trong axit axetic chira nude trong diéu kién 6n hoa, vi

du, 0°C dén nhiét do phong.

b-c hoéc d. Su aryl hoa hop chét I-7 bing este aryl boronat duoc tién hanh véi

chit xuc tic dime rodi cong v6i BINAP va bazo chira nude trong dioxan, kém
theo gia nhiét vi song & khoang 100°C. Su aryl héa thu dugc hon hgp céc chét

ddng phan cis va trans ma c6 thé dugc tach; chit ddng phén trans thuong 14 san
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phdm chinh, v6i nhém aryl dugc bd sung nhém syn vio ciu ete cla san pham.
Su thity phan dbi véi axit carboxylic c¢6 thé dat duoc bang bazo chira nudc va
ddng dung méi hitu co trong cung mot binh nhu 1a su aryl héa, hodc este nay co
thé duge phén lap va tiép d6 dugc hydro hoa trong budc riéng biét.

e. Su tao ra san phém amit c6 thé duoc tién hanh st dung diéu kién tao amit da
biét, ching han nhu xt Iy axit cong v6i anilin hogc amin mong mudn bang T3P
(propyl phosphonic anhydrua) va bazo amin (diisopropyl etylamin, trietylamin)
trong dung mdi hitu co ching han nhu etyl axetat cong v6i DMF, & nhiét do
phong hogc & nhiét do cao 1én dén khoang 100°C.

L6 trinh téng hop chung 3

o}
CO,H 3
COzMe CO2Me 2 H2N_R3 N/R
Ce ;e O e G
NaZCO R LiOH R T3p R’
12 Pd(PhsP), 5a b 5b heat Formula 1B2
a C
i | i
3 3
Pd/C, H, -““J\N'R morpholine L R N
- . H . . H
d "R’ R’
IB1d Formula IB1b' Formula IB1b"

Diéu kién phan tng:

a. Chét trung gian 5a c6 thé duoc didu ché tir chét trung gian I-2 str dung diéu kién
tao cdp Suzuki chuan. Théng thuong, lam Am hdn hop hodc bromua, boronic
este, bazo, va tetrakis trong 3:1 1,4-dioxan: nudc duge 1am 4m (khoang 100°C)
trong 30 phut trong 10 phan Gng vi song.

b. Hop chit 5b c6 thé dugc didu ché tr 5a bang sy thily phén metyl este trong diéu
kién thong thudng. Sy thiy phin xdy ra trong didu kién 6n hoa sir dung bazo
chira nué6ce (vi du, lithi hydroxit, nhiét do phong) trong hdn hgp dung méi théng
thuong chira ruou va dong dung mai tron 13n véi nude ching han nhu THF.

c. Su tao ra san phém amit co thé duoc tién hanh st dung diéu kién tao amit da
biét, ching han nhu xt 1y axit cdng voi anilin hogc amin mong mudn bang T3P
(propyl phosphonic anhydrua) va bazo amin (diisopropyl etylamin, trietylamin)
trong dung moéi hiru co chéng han nhu etyl axetat & nhiét d phong hodc & nhiét

do6 cao Ién dén khoang 80°C.
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d. Hop chét IB1d c6 thé dugc didu ché bang sy hydro hoa IB2 sit dung chét xuc
tac paladi trong ap suét hydro giam trong dung mdi ching han nhu etyl axetat.
e. Hop chat IB1b (chit dong phan déi anh IB1b’ va IB1b”) c6 thé duoc didu ché
bang cach 1am 4m (khoang 80 °C) dung dich IB1d trong morpholin.
L trinh téng hop chung 4

o)
CO,Me COxH 3
Cu i RO NS
B —
T NaCO; R1 “lon R R!

T3P
-2 Pd(Ph3P), 5a b 5b heat Formula IB2
a C
| 3
e “ () e
R‘]
Formula IB1d’ Formula IB1d" pi

éu kién phan tmg:

a. Chit trung gian 5a c6 thé dugc diéu ché tir chét trung gian I-2 sir dung diéu kién
tao ciip Suzuki chuin. Thong thudng, hdon hop hodc bromua, este boronic, bazo,
va tetrakis trong 3:1 1,4-dioxan: nuéc duge lam 4m (khoang 100°C) trong 30
phut trong 10 phan Gng vi séng.

b. Hop chét 5b ¢6 thé duoc didu ché tir 5a bang su thuy phén cua metyl este trong
diéu kién thong thudong. Su thily phan xay ra trong diéu kién 6n hoa sir dung
bazo chira nudce (vi du, lithi hydroxit, nhiét do phong) trong hoén hop dung méi
thong thuong chira reou va ddng dung méi tron 1An voi nudce chiang han nhu
THEF.

c. Su tao ra san phém amit c6 thé dugc tién hanh st dung diéu kién tao amit da
biét, ching han nhu xir ly axit cdng voi anilin hogc amin mong mudn bang T3P
(propyl phosphonic anhydrua) va bazo amin (diisopropyl etylamin, trietylamin)
trong dung mdi hitu co chiang han nhu etyl axetat & nhiét do phong hodc & nhiét
do6 cao lén dén khoang 80°C.

d. Hop chit IB1d (chit ddng phan dbi anh IB1d’ va IB1d”) ¢6 thé duogc didu ché
bang su hydro hoa IB2 s dung chét xtic tic paladi trong 4p suat hydro thp
trong dung mdi chang han nhu etyl axetat.

L trinh téng hop chung 5
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O
COzMe CO,H _R3
COzMe w HZN_R3 N
1 T R\ — H
N32CO3 R LiOH T3P R‘1
|_2 Pd(PhsP), 5a b Sb heat Formula B2
a Cc

Diéu kién phan tng:

a. Chét trung gian 5a c6 thé dugc didu ché tir chit trung gian I-2 sir dung diéu kién
tao cdp Suzuki chuén. Thong thuong, hon hop hodc bromua, boronic este, bazo,
va tetrakis trong 3:1 1,4-dioxan: nuéc dwgc lam am (khoang 100°C) trong 30
phut trong 10 phan tng vi séng.

b. Hop chét 5b ¢6 thé dugc didu ché tir 5a bing su thiy phan cua metyl este trong
diéu kién thong thuong. Su thily phin xdy ra trong didu kién 6n hoa sir dung
bazo chtra nudce (vi du, lithi hydroxit, nhiét do phong) trong hdn hop dung mdi
thong thuong chira rugu va ddng dung mdi tron 1An véi nude ching han nhu
THEF.

c. Su tao ra san phdm amit c6 thé duoc tién hanh st dung diéu kién tao amit da
biét, chang han nhu xt ly axit cong véi anilin hodc amin mong mudn bing T3P
(propyl phosphonic anhydrua) va bazo amin (diisopropyl etylamin, trietylamin)
trong dung mdi hitu co ching han nhu etyl axetat & nhiét do phong hoac & nhiét
do cao 1én dén khoang 80°C.

Lo trinh téng hop chung 6

0 Ie@é 0 0
‘\)\oJ< 7T\ NaH -““J\oJ< TFA -““U\o _ HN-RT “J\ R
‘a » a %1 b %zt HATU,DIEA DIEA @

6a 6b 6c Formula IB3b

Sang ché con bao gdm bién thé bét ky ctia quy trinh hién tai, trong d6 san phim
trung gian thu dugc & giai doan bit ky cua chung duoc st dung lam nguyén liéu ban
ddu va cac budc con lai dugc thuc hién, hodc trong d6 cac nguyén liéu ban dau duge
tao ra in situ trong diéu kién phan mg, hodc trong d6 cic thanh phan phan ung dugc
st dung & dang mubi hodc nguyén liéu tinh sach vé mdt quang hoc cda chung.
biéu kién phan tng:

a. Chét trung gian 6b c6 thé dugc diéu ché tir chit trung gian 6a st dung diéu kién

xyclopropan hoa. Thong thuong, hdn hop trimetylsulfoxoni iodua trong dung
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mdi ching han nhu DMSO dugc xit Iy bang NaH tiép do6 12 6a va lam 4m nhe

(khoang 50°C) qua dém.

b. Hop chét 6¢c ¢6 thé dugc didu ché tir 6b bing didu kién khir bao vé thong
thuong. Thong thudong dung dich 6b trong dung méi ching han nhu DCM duoc
xir Iy bang TFA va khudy & nhiét do phong.

c. Su tao ra IB3b c6 thé dugc tién hanh sir dung didu kién tao amit da biét, ching
han nhu xur Iy axit cong v6i anilin hogc amin mong mudn bang HATU (1-
[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid
hexaflophosphat) va bazo amin (diisopropyl etylamin, trietylamin) trong dung
moi hiru co chéng han nhu EtOAc & nhiét 40 phong hodc & nhiét d6 cao 1én dén
khoang 80°C.

Hop chét theo sang ché va chit trung gian c6 thé cling duge chuyén hoa cho nhau

theo phuong phap thudong dugc biét ddi véi ngudi c6 ky nang trong linh vyc nay.
III. Phuong phap str dung hop chat va ché pham theo sang ché dé trj lidu, va chi dinh

Sang ché mo ta phuwong phap diéu tri bénh, lam thuyén gidm hodc phong ngira
viém khép ctia chén thwong khép & dong vét c6 vii can dung cta chung, phuong phap
nay bao gém stt dung cho dong vat ¢6 vii luong c6 hiéu qua tri liéu cta hop chét theo
sang ché, trong d6 dbi twong bi hodc co nguy co bi ton thwong khép hodc viém khép.
Sang ché cling mé ta phuong phép diéu tri bénh, lam thuyén gidm hodc phong ngtra
viém khép hodc chan thuong khép & ngudi bénh, phuong phép nay bao gdm: sir dung
cho khép ciia bénh nhan ché phdm chutra luong hiéu qua ctia hop chét theo sang ché,
nho d6 diéu tri bénh, 1am thuyén giam hoic phong ngira viém khép hoiic chan thuwong
khép & bénh nhan. Theo mét s6 phuong 4n, bénh nhan bi viém khép hodc chén thuwong
khép. Theo mdt sb phuong an, ca thé khong bi, nhung c6 nguy co bi, viém khdp hoic
chan thwong khdp. Theo mot sb phuong 4n, viém khép 1a thodi hoa khép, viém khop
chan thuong, hoic viém khép tu mién. Theo mdt sb phuong 4n, ché pham duoc st
dung con chira axit hyaluronic.

Hop chét theo sang ché ciing hitu dung dé cam tmg su biét hoa cia té bao gbc
trung md (MSCs) thanh té bao sun. Theo mot sb phuong 4n, sang ché md ta phuong
phép cdm (g su biét hoa ctia té bao gdc trung md thanh té bao sun, phuong phép nay
bao gébm cho tiép xtic t& bao gbc trung mb tiép xuc véi lugng di cua hop chit theo

sang ch€, nho d6 cdm ng su biét hoa ctia t€ bao gdc thanh té bao sun.
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MSC 12 céc té bao gbc nhiéu tiém ning ma c6 thé biét hoa thanh mot sé loai té
bao khac nhau bao gdm, nhung khong chi gidi han &, té bao tao xuong, té bao sun va
té bao tao md. Su biét hoa la quy trinh ma loai té bao chuyén biét duoc tao ra tir loai té
bao it chuyén biét hon, vi dy, t& bao sun tir MSC. Theo mot sd phuong an, phuong
phap nay duoc tién hanh in vitro. Theo mot s6 phuong én, phuong phap nay dugce tién
hanh in vivo & ddng vat c6 va va té bao géc c6 mat & dong vat co vi.

Theo mdt s6 phuong 4n, viée cho tiép xuc nay xay ra trong chat nén hoic gia dor
tuong hop sinh hoc. Theo mét sé phwong an, viée cho tiép xuc véi hop chit xay ra két
hop v6i mot hodc nhiéu yéu té tao sun bd sung. Theo phuong 4n khac, viéc cho tiép
xtic v6i hop chat xay ra két hop véi chit duge chon tur protein 3 tuwong ty angiopoietin
angiopoietin-like 3 protein (ANGPTL3), canxitonin c4 hdi ding qua duong miéng,
SD-6010 (chit we ché iNOS), vitamin D3 (cholecalciferol), colagen hydrolyzat,
FGF18, BMP7, rusalatit axetat, chit khong xa phong héa dau tuong bo (ASU), steroit,
va chat khang viém khong steroit (NSAID) va axit hyaluronic.

Cam tmg sy biét hoa ctia MSC thanh té bao sun ¢6 thé duge tién hanh st dung
luong hop chét thich hop bat ky theo sang ché. Theo mot s6 phuong 4n, hop chét theo
séng ché c6 thé c6 mat véi luong khoang 0,1mg dén khoang 10000mg, vi du, 1,0mg
dén 1000mg, vi du, 10mg dén 500mg, theo ing dung cu thé va hiéu luc cta hoat chit.
Theo mdt sé phuong an, hop chét theo sang ché c¢6 thé c6 mat & ndng d6 0,1uM dén
khoang 100uM, trong tiém trong khép dén dau gbi.

Nguoi ta du dinh ring cac hop chét, ché phim, va phuong phép theo sang ché
¢6 thé duge sir dung dé didu tri, lam giam nhe hodc phong ngira loai ton thuong sun
khép bat ky (vi du, tdn thuong khép hoidc chan thwong khép) bao gom, vi duy, ton
thuong do bién c6 chén thurong hoic rach gan hodc day ching. Theo mdt sé phuong 4n,
cac hop chét hoic ché phim cua sang ché duoc sir dung dé phong ngtra hodc lam giam
nhe viém khép hodc ton thuong khép, vi du trong trudng hop lich str trong di truyén
hogc lich st gia dinh bi viém khép hodc tén thwong khép hodc chin thuong khép hoac
trudc hogc trong khi phau thuit khép. Theo mot sé phwong 4n, cac hop chat, ché phdm
va phuong phap duge sir dung dé diéu tri tdn thuong khép. Theo cic phuong an cu thé,
ton thuong khép 1a ton thuong khép do chin thuong. Theo phuong an khéc, ton
thwong khép 14 tén thuong do tudi hodc do sy khong hoat dong. Van theo cac phuong

an khac, ton thuong khop 1a ton thuong do réi loan tu mién. Theo mot sb phuong an
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ctia sang ché, hop chét, ché phim, va phuong phap sang ché co6 thé duoc st dung dé
diéu tri, 1am gidm nhe hodc phong nglra thodi héa khép. Theo mdt sé phuong an, cac
hop chét, ché phim va phuong phap duoc sir dung dé lam giam nhe hodc phong ngira
viém khép & ddi twong c6 nguy co bi hodc dang bi viém khép. Theo mot sé phuong an,
cic hop chét, ché phdm va phuong phap dugc sir dung dé lam giam nhe hodc phong
ngira ton thuong khép & ddi twong c6 nguy co bi hodc dang bi ton thuong khép.

Theo mét sé phuong an, céc hop chét, ché phim, va phuong phép sang ché dé
xuit phuong phép kich thich sy ting sinh t& bao sun va su sdn xuit mo sun ma da bi
tdn thuong, vi dy, do tdn thuong do chén thuong hodc bénh sun. Theo cac phuong én
cu thé, cac hop chét, ché pham, va phuong phap sang ché 1a hiru dung cho viéc didu trj
tdn thuong sun & céc khép, vi du, & bé mit duoe nbi khép, vi du, gai, vai, khuy tay, cd
tay, cac khop ngoén tay, méng, dau gbi, mét ca chan, va cac khép ngén chan. Cac vi du
v& bénh hoac rdi loan ma c6 thé hudng loi tir su diéu trj bao gém thoai héa khop, viém
khép dang thép, cac bénh tur mién khéc, hoic viém xuong sun boc tadch. Ngoai ra, tdn
thuong sun hodc v sun xay ra do cac rdi loan di truyén hoic ri loan chuyén héa nhét
dinh, di dang sun thuong dugc théy & dang chimng lun & ngudi, va/ hodc tén thuong
sun hodc v& sun thuong 1a do phiu thuat téi tao; do d6 hop chat, ché phim, va phuong
phap s& 12 tri liéu hitu dung & cac bénh nhin nay, hodc mdt minh hoic két hop vai cac
phuong phép khac.

Ngudi ta con du dinh ring hop chit, ché phim, va phuong phap sang ché co thé
dugc st dung dé diéu tri, 1am gidm nhe hodc phong ngira r6i loan sun va/ hodc triéu
ching c6 lién quan hodc anh hudng cia cic tinh trang nay. Céc tinh trang hoidc rbi
loan lam vi du minh hoa cho viéc diéu tri, cai thién va/ hodc phong ngira béng hop
chét, ché phim, va phuong phap sang ché, bao gdm, nhung khong chi gidi han & bénh
luput ban d6 toan than, viém khdp dang thép, viém khép man tinh thiéu nién, thoai hoa
khép, bénh thoai hoa dia dém, viém dét séng, hoi ching Ehlers Danlos, xo cing toan
than (bénh xo cing bi) hodc bénh gin. Céc tinh trang hodc rdi loan khac ma c6 thé
dugc hudng loi tir sy diéu tri béng cac hop chit cho viéc cai thién cac anh hudng co
lién quan bao gdm bénh viém co tu phat (chirng viém da va co, viém da co), hi chirng
Sjogren, viém mach hé théng, bénh sarcoid, bénh thiéu mau tan mau ty mién (bénh
giam huyét ciu toan thé mién dich, bénh hemoglobin niéu cuc phéat v& dém), bénh

giam ti€u clu ty mien (ban xuat huyét gidm ti€u cau tu phat, bénh giam ti€u cau qua
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trung gian mién dich), bénh viém tuyén giap (bénh Grave, viém tuyén giap Hashimoto,
viém tuyén giap lympho bao & tré em, bénh teo tuyén giap), bénh dai thao dudng, bénh
than qua trung gian mién dich (viém than tiéu cdu, viém than k&), cac bénh thoai hoa
myelin ctia hé thin kinh trung wong va hé thin kinh ngoai vi ching han nhu bénh xo
rai rac, bénh da day than kinh thoai héa myelin ty phat hodc hoi ching Guillain-Barr,
va bénh da day than kinh thoai h6a myelin viém man tinh, c4c bénh gan mat ching han
nhu viém gan nhiém trung (viém gan A, B, C, D, E va cac virut khdng lién quan dén
hepatotropic khac), viém gan man tinh ty mién, bénh xo 6ng mat nguyén phat, bénh
viém gan u hat, va bénh sung 6ng gan xo héa nguyén phat, bénh viém rudt (bénh viém
rudt két gay loét: bénh Crohn), bénh rudt nhay cdm voéi gluten, va bénh Whipple, cac
bénh da tu mién hodc bénh da qua trung gian mién dich bao gém bénh da bong nudc,
bénh hong ban da dang va cham tiép xuc, bénh vay nén, cac bénh di tmg chéng han
nhu hen, viém miii di Gng, viém da co dia di ung, di img thirc an va mé day, cac bénh
mién dich ciia phdi ching han nhu viém phdi ting eosin, xo hoa phdi tu phat va bénh
phdi taing min cam, cic bénh lién quan dén ciy ghép bao gdm bénh thai loai manh
ghép va bénh vat chii chdng lai manh ghép.

Theo mét s6 phuong 4n, cac hop chét va ché phdm cta sang ché duoc sir dung
bang viéc tiém truc tiép vao hoat dich cta khdp, sir dung toan than (qua dudng miéng
hodc qua dudng tinh mach) hoic truc tiép vao chd héng cuia sun, hodc mot minh hodc
phirc hop v6i chit mang thich hop dbi véi sur giai phong kéo dai cia protein. Theo mot
s6 phuong 4n, cac hop chét hodc ché phdm duogc st dung trong chit nén hogc gid do
tuong hop sinh hoc. Hop chét, ché phdm, va phuong phap sang ché c6 thé ciing dugc
sir dung két hop v6i quy trinh phau thuat tai khép bi hong. Viée sir dung hop chét hoidc
ché pham theo sang ché c6 thé xay ra trudc, trong hodc két hop vai, va/ hodc sau quy
trinh phiu thuét. Vi du, cdc hop chét, ché phdm va phuong phép sang ché c6 thé duge
sir dung dé m& rong quin thé té bao sun trong nudi cdy dbi véi cdy ghép té bao sun tyr
than hodc cdy ghép té bao sun di sinh (ACI). Té bao sun c6 thé ty y duge cdy ghép
cing vé6i viée didu tri dong thoi bao gdm viée sit dung va ché pham cua sang ché.
Trong cic quy trinh ndy, vi du, t& bao sun c6 thé duoc thu hoach bing cach ndi soi tir
viing chiu tai trong nhé khong bi ton thuong ctia khép bi tén thwong, va c6 thé dugce
nudi cdy in vitro, tiy y khi ¢6 mit cac hop chét va ché phdm cua sang ché va/ hodc cac

yéu t6 tang truong khac dé 1am tang sé luong té bao trude ghép. Cac giéng nudi ciy da
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dugc mé rong tiép d6 tuy y duge tron véi cac hop chét va ché phim cua sang ché va/
hodc dugc dit trong khoang khép hoic truc tiép vao chd tén thuong. Theo cac phuong
an nhét dinh, cac gibng nudi ciy da duoc mé rong (tly ¥ cling véi hop chét theo sang
ché) duogc dat trong khoang khép lo ling trong chit nén hodc mang. Theo phuong an
khac, cac hop chét va ché phim cua sang ché c6 thé duoc st dung két hop véi mot
hodc nhidu méanh ghép mang xuong hodc mang sun ma chira cac té bao tao sun va/
hodc hd tro gift té bao sun da dugc ghép hoac té bao tién sun dung vi tri. Theo mot sb
phuong 4n, cac hop chét va ché pham cuta sang ché duoc si dung dé sira chira tdn
thuong sun két hop véi cac quy trinh khéc, bao gém nhung khong chi gi¢i han 6 rira
khép, kich thich tiry xuwong, mai bdt sun, khoan dudi sun, hodc khoan kich thich tao
xuong xwong dudi sun diu gin. Tuy ¥ , sau khi st dung cac hop chit va ché phim cia
sang ché va su tang trudng cua sun, viée didu tri bang phiu thuét bd sung c6 thé c6 loi
cho (céc) bé& mit sun duge tao mai duong vién thich hop.

Colagen 1a thanh phan c4u tric chinh cua da. Colagen rat quan trong ddi véi strc
khoe cia da va da dugc sir dung rong rii trong diéu tri nép nhin va 130 hoa da, va la
mot su hd tro chita bénh ddi véi bénh nhan bong. Colagen dugc san sinh & nguyén bao
s0i, va ca colagen clia ngudi va colagen ciia bo déu duoc sir dung rong rai. Nguoi ta
du dinh ring cac hop chét va/ hodc ché phim cta sang ché c6 thé thic day su biu
hién cta colagen & da ngudi. Sang ché do d6 d& xuét phuong phap lam tang su tao
colagen & nguyén bao sgi bing cach cho nguyén bao soi tiép xtc v6i hop chit hodc
ché phdm ciia sang ché, nho d6 1am tdng su tao colagen & nguyén bao sgi. Su tiép xtic
nay c6 thé 1a in vivo bing viéc tiém truc tiép hop chat nay vao khu vuc cin didu tri. Su
tiép xtic nay c6 thé 13 in vitro vao quén thé nguyén bao soi.

“Bénh nhan” nhu dugc st dung & day dung dé chi dbi tugng bat ky ma dugc sir
dung hop chét trj liéu theo sang ché.IJguGita du dhﬂlréng hop chit, ché phénL va
phuong phép sang ché ¢ thé duoc sir dung dé diéu tri dong vat cé vi. Nhu dugce st
dung & day “dbi tuong” ding dé chi dong vat c6 vi bat ky, bao gdm ngudi, dong vat
nudi trong nha va dong vt trong trang trai, va vuon bach tha, dong vat thé thao hoic
dong vat cung nudi trong nha, ching han nhw gia suc (vi du bo céai), ngua, chd, ctru,
lon, tho, dé, méo, v.v. Theo mot sd phuong an cua sang ché, dbi tuong l1a nguoi. Theo
cac phuong 4n nhit dinh, dbi tuong 14 ngwa. Theo cac phuong 4n khéac déi tuong 1a

cho.
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Thuét ngit “lugng c6 hiéu qua tri liéu" ctia hop chit theo sang ché dung dé chi
lwong hop chét theo sang ché ma sé tao ra dap ng sinh hoc hodc dap Gng y hoc cua
dbi tuong, vi dy, lam gidam hoac ¢ ché hoat tinh enzym hodc protein, hodc lam gidm
nhe triéu chting, lam thuyén gidm tinh trang, l1am chidm hoic tri hoan tién trién cta
bénh, hodc phong ngira bénh, v.v. Theo mdt phuwong 4n khong bi giGi han, thuat ngir
“lugng c6 hiéu qua trj liéu” dung dé chi lugng hop chét theo sang ché ma, khi dugc st
dung cho ddi tugng, c6 hiéu qua dbi véi (1) it nhat lam thuyén giam, trc ché, phong
ngura va/ hodc lam gidm nhe mot phén tinh trang, hoac r6i loan hoac bénh. Theo
phuong an khong bi gi6i han khac, thuat ngir “luong ¢ hiéu qua tri liéu” dung dé chi
lwong hop chit theo sang ché ma, khi duge st dung cho té bao, mo hoic vat liéu sinh
hoc phi té bao, hodc moi truong, co hiéu qua dé thuc déy su tao sun.

Nhu dugc st dung & dy, cac thuat ngit “diéu tri”, “diéu tri bénh”, “su diéu tri”
cong v6i “lam giam nhe” va “lam thuyén gidm” ding dé chi ddu hiéu phan biét bt ky
vé su thanh cong trong su diéu tri hodc su cai thién chin thuong, bénh ly, tinh trang,
hodc triéu ching (vi dy, dau), bao gém cac thong s khach quan hoic chi quan bat ky
chéng han nhu su diu di; sy thuyén giam; sy gidm bét triéu chimg hodc lam cho triéu
chung, chin thuong, bénh ly hodc tinh trang chép nhin dugc hon dbi véi bénh nhan;
giam tin suat hodc thoi gian cla triéu ching hodc tinh trang; hogc, trong mot sé trudong
hop, phong ngira su khéi phat triéu chitng hoic tinh trang. Su diéu tri hodc cai thién
triéu chimg c6 thé dua vao thong sb khach quan hozc chii quan bt ky; bao gbm, vi du,
két qua kham strc khoe.

Nhu duge st dung & ddy, ddi twong “cén dung” sy diéu tri néu dbi tuong nay s€
dugce hudng loi ich vé mit sinh hoc, y hoc hoiic chit lugng cude séng tir sy didu tri
nay.

“Cé nguy co ting d6i voi” ding d& chi bénh nhan c6 nguy co trung binh dbi véi
méc bénh hodc tinh trang cu thé néu trén, trong d6 nguy co ting nay 1a do tinh trang
strc khée hién tai, lich sir di truyén hodc lich sir gia dinh, tén thuong hién tai hoic ton
thuong tir trude, hoat dong hodc tinh trang di ngoai lap di lap lai.

Nhu dugce st dung & day, thuat ngit “cho tiép xuc” dung dé chi quy trinh cho it
nhét hai loai khéac biét tiép xtic v6i nhau sau cho ching ¢6 thé phan tmg. Tuy nhién,

can hiéu ring san phim phén ng thu duge c6 thé duge tao ra truc tiép tir phan ung
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giita chit phan tng bd sung hozic chét trung gian tir mot hodic nhidu chit phéan tmg b6
sung ma c6 thé dugce tao ra trong hon hop phan tmg.

Nhu duge st dung & day, “sir dung” dung dé chi viéc st dung cho khép cu thé.

IV. Duogc phém, Thube, Kit

Ché pham tri liéu chtra hop chit theo sang ché thudc pham vi ctia sang ché. Do
do, theo mdt phuong an, sang ché d& xuit duoc phém chtra lugng c¢6 hiéu qua tri liéu
ctia hop chit, mudi ciia ching, hodc chét ddng phan 1ap thé cua ching, ctia sang ché,
va ta duge hodc chét mang dugc dung.

Theo phuong an khéc, sang ché d& xuit duge phdm duge bao ché dé phan phdi
trong khop, ché phém chira luong c6 hiéu qua tri liéu cua hop chat, mudi hodc chét
ddng phan lap thé cua chung, va t4 dugc duogc dung.

Theo mét sd phuong 4n, dugce phim c6 thé ciing bao gdm protein tuong tu
angiopoietin-3 (ANGPTL3), canxitonin c4 hdi ding qua dudng miéng, SD-6010 (chat
tric ché INOS), vitamin D3 (cholecalciferol), colagen hydrolyzat, FGF18, BMP7, chat
khong xa phong héa dau tuong bo (ASU) hoic axit hyaluronic. ANGPTL3 dugc md ta
chi tiét hon trong WO/2011/008773.

Theo mdt s6 phuong an, duge pham con chira axit hyaluronic hozic dan xuét cua
chung.

Nhu duge st dung & day, thuat ngit “chit mang dugc dung” bao g6m bét ky va
tit ca dung moi, mdi trudng phan tan, chét bao, chit hoat dong bé mit, chét chéng oxi
hoéa, cac chét bao quan (vi duy, chét khéng khudn, chat khéng ném), chét d?mg truong,
chét tri hoan su hép thu, mudi, chit bao quan, chét 1am én dinh dugc chat, chit két
dinh, t4 duoc, chit ra, chit tron, huong liéu, chit diéu vi, thudc nhudm, va céc chat
khac va t hop cua ching, nhu dugc biét dbi voi nguoi ¢6 k¥ ndng trong linh vuc nay
(xem, vi dy, Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing Company,
1990, pp. 1289- 1329 va cac 4n phim tiép theo cua no). Ngoai trir néu chit mang
thong thuong bt ky khong thich hop véi thanh phan hoat tinh, viéc st dung no6 trong
ché phém tri li€u hoac dugc phém dugc du tinh dén.

Céc ché phim thich hop dé str dung bao gdm ta dugc, bao gbém nhung khong
chi gidi han &, dung dich chita nuéc va dung dich khéng chira nuéc, dung dich vo
trung déng treong, ma co thé chira chit oxi hoa, chét dém, chét kim ham vi khuén, va

chat tan ma lam cho ché pham trd nén dang trwong, va hon dich vé tring chira nude va
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hdn dich vo tring khong chira nurée ma ¢6 thé bao gdm chét lo limg, chét hoa tan, chit
lam dic, chat lam 6n dinh, va chét bao quan. Theo cic phuong 4n nhét dinh duoc
phim chira lugng c6 hiéu qua tri liéu cta hop chét theo sang ché két hop véi chét bao
ché duoc dung dugc chon cho su thich hop ddi véi cach st dung, dang phan phdi, va
liéu mong mubn. Xem, vi du, Remington’s. Chét dan thudc hoidc chét mang co ban
trong duogc phém 6 thé ¢6 ban chét chaa nuéc hodc khong chita nude. Vi du, chit din
thudc hodc chit mang thich hop dé tiém c6 thé 1a nudc, dung dich nu6c muébi sinh Iy
hogc dich ndo tiy nhan tao, ty y dugc bd sung cac chit khac ma thong thuong trong
ché phdm dé sir dung st ngoai duodng tiéu héa. Vi dy, chit dém c6 thé duoc st dung,
vi dy, dé duy tri ché phdm & pH sinh Iy hodc & pH twong ddi thép pH, théng thuong
nam trong khoang pH 5 dén khoéang pH 8, va c6 thé tiiy y bao gdm sorbitol, albumin
huyét thanh hodc thanh phin bd sung khéc. Theo cac phuong an nhét dinh duoc phdm
chira hop chat theo sang ché ¢ thé dugc didu ché cho viée bao quan ¢ dang dong kho

st dung ta dugc thich hop (vi du, sucroza).

Cé4c ta duge rin thich hop bao gbm, nhung khong chi gidi han &, magie
cacbonat; magie stearat; talc; pectin; dextrin; tinh bdt; tragacanth; sap néng chay thép;
bo cacao; hydrat cacbon; cic dudng bao gdm, nhung khong chi giéi han &, lactoza,
sucroza, manitol, hodc sorbitol, tinh bt tir ngd, 1ua mi, gao, khoai tdy, hoic cic thuc
vat khic; xenluloza ching han nhu metyl xenluloza, hydroxypropylmetyl-xenluloza,
hodc natri carboxymetylxenluloza; va cic gdm bao gdm arabic va tragacanth; cling
nhu céc protein bao gdm, nhung khong chi giGi han &, gelatin va colagen. Néu mudn,
chat gay rd hodc chit hoa tan c6 thé dugc bd sung, ching han nhu polyvinyl pyrolidon

lién két ngang, thach, axit alginic, hodc mubi cla ching, chéng han nhu natri alginat.

Céc ché phdm dang 16ng bao gdm dung dich, hdn dich, va nhii twong, vi du,
nude hodc dung dich nuéc/propylen glycol. Bé tiém, cac ché phim 16ng c6 thé dugc

bao ché trong dung dich polyetylen glycol chira nuéec.

Céc dung dich chira nu6c thich hgp dé sir dung c6 thé duoc didu ché bang
cach hoa tan hoat chét trong nudc va ) sung thude nhudm, chét diéu vi, chat lam 6n
dinh va chat lam dgc thich hgp nhu mong mudn. Hén dich chira nu6c thich hop dé
dung qua dudng miéng c6 thé duoc tao ra bing cach phan tan hoat chit da dugc phén

chia min trong nude voi nguyén liéu nhét, chang han nhu gém tw nhién hodc gom tong
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hop, nhua, metylxenluloza, natri carboxymetylxenluloza,
hydroxypropylmetylxenluloza, natri alginat, polyvinylpyrolidon, gdm tragacanth va
gbm acacia, va chat phan tan hodc chit lam w6t chang han nhu phosphatit c6 trong tu
nhién (vi du, lexithin), san phidm ngung tu cta alkylen oxit véi axit béo (vi du,
polyoxyetylen stearat), san phdm ngung tu cia etylen oxit v4i rugu béo chudi dai (vi
du, heptadecaetylen oxycetanol), san phAm ngung tu cua etylen oxit v6i este mot phan
duogc tao din xudt tir axit béo va hexitol (vi du, polyoxyetylen sorbitol mono-oleat),
hodc san phidm ngung tu cia etylen oxit v6i este mot phan dugc tao din xuét tir axit
béo va hexitol anhydrua (vi du, polyoxyetylen sorbitan mono-oleat). Hon dich chira
nuée c6 thé ciing chira mot hodc nhiéu chét bao quan chang han nhu etyl hodc n-
propyl p-hydroxybenzoat, mot hoic nhidu chat tao mau, mot hoic nhiéu chét didu vi
va mét hodc nhiéu chét ngot, chéng han nhu sucroza, aspartam hoic saccharin. Ché

phdm c6 thé duge didu chinh ndng do mol.

Theo mdt phuong an, hop chét theo sang ché c6 thé duge bao ché voi chit,
ching han nhu vi cdu tiém, hat phan hty sinh hoc, hop chit polyme, hat, hogic liposom
hodc chat nén tuong hop sinh hoc khac ma mang lai su giai phong c6 kiém sodat hodc
kéo dai ctia hop chét theo sang ché tiép do6 co thé duge phan phéi qua viéc tiém depot.
Vi du, hop chat theo sang ché co thé duoc bao nang trong liposom, ho#c duoc duoc
didu ché dudi dang vi hat hoac vi nang hoac cé thé duoc két hop vao cac chét dan
thudc khac, ching han nhu polyme phéan huy sinh hoc, hydrogel, xyclodextrin (xem vi
du Gonzalez et al, 1999, Bioconjugate Chem., 10, 1068-1074; Wang et al.,
International PCT publication Nos. WO 03/47518 va WO 03/46185), axit poly(lactic-
co-glycolic) (PLGA) va vi cau PLCA vi cdu (xem vi du U.S. Pat. No. 6,447,796 va
cong bd don yéu ciu cip patent My sb US 2002130430), nang nano phdn huy sinh
hoc, va vi cdu phan huy sinh hoc, hodc bing vecto c6 protein (O'Hare va Normand,
International PCT Publication No. WO 00/53722) hoic bing viéc sir dung thé lién
hop. Cac dung cu phén phdi thich hgp khac bao gdém dung cu phén phdi ¢6 thé cly
ghép.

Trong khia canh khéc ctia sang ché, cac hop chit hodc duoc phém duoc dé
xut dé sir dung lam thudc thude cho viée didu tri tdn thuong khép dugce du tinh. Theo
cac phuong an nhét dinh hop chét theo sang ché dé dung 1am thudc cho viée cai thién

viém khép hoic tén thuong khép duoc d& xudt. Theo mot sb phuong an viém khép la
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thodi héa khép, viém khép chin thuong hodc viém khép tw mién. Theo mot sb phuong
an ton thuong khép 1a tdn thuong do chin thwong khép, tén thuong ty mién, tén

thuong do tudi gia, hodc tén thuong do viéc khong hoat dong.

Ngoai hop chét theo sang ché, thudc c6 thé con bao gdm chat thir hai. Chét tht
hai c6 thé 1a mot hodc nhiéu yéu td tao sun bd sung (vi dy, canxitonin c4 hdi ding qua
dudng miéng, SD-6010 (chét Ge ché INOS), vitamin D3 (cholecalciferol), colagen
hydrolyzat, rusalatit axetat, chit khong xa phong hoa diu twong bo (ASU), hop chét
dugc mo ta trong WO2012/129562, kartogenin), steroit, chat khang viém khong steroit
(NSAID), v.v.). Theo mét sé phuong an, thudce nay c6 thé bao gdm chit duoc chon
protein tuwong tu angiopoietin- 3 (ANGPTL3), canxitonin ca hdi ding qua dudng
miéng, SD-6010 (chit tc ché iNOS), vitamin D3 (cholecalciferol), colagen hydrolyzat,
FGF18, BMP7, rusalatit axetat, chit khéng x4 phong hoa dau tuong bo (ASU), steroit,
va chit khang viém khong steroit (N SAID) va axit hyaluronic.

Pugc dé xuat 1a kit chira hop chét theo sang ché. Theo mot phuong 4n dugc dé
xudt 1a kit dé tao ra don vi sir dung liéu don. Kit nay bao gdm vat chira thit nhét chtra
hop chit theo sang ché duéi dang chit rdn kho va vat chira thit hai c6 cong thirc hoan
nguyén chita nuéc. Theo cac phuong an nhét dinh mot vat chira bao g6m Ong tiém da
dong sin thudc mot budng. Theo céc phuong an khic vat chira dugc hoan thién duéi
dang thudc tiém dong sin thudc nhidu budng.

V. Phuong phap st dung va liéu

N6i chung, hop chit theo sang ché s& duoge st dung v6i luong c6 hi€u qua tri
liu qua cac cach thic thong thudong va cac cach thirc chip nhan duoc da biét trong
linh vuc nay, hodc don 1é hodc két hop v6i mot hodic nhidu chét tri liéu.

Céc hop chit va ché phim ciia sang ché c6 thé dugc st dung bang tiém truc tiép
vao hoat dich cta khép, st dung toan than (qua duong miéng hodc qua duong tinh
mach) hodc truc tiép vao tén thuong khép, hodc mot minh hodc tao phirc véi chat
mang thich hop cho viéc giai phong kéo dai protein. Theo mét sé phuong an, cac hop
chit hodc ché phdm duoc st dung trong chit nén hoic gia d& twong hop sinh hoc. Hop
chat, ché phdm, va phuong phap sang ché ¢ thé ciing duoc sir dung két hop vé6i quy
trinh phau thuét & khép bi ton thuong. Viée sir dung hop chét theo sang ché c6 thé didn
ra trudce, trong hodc két hop voi, va/ hodc sau quy trinh phau thuat. Vi du, cac hop chét

>

ché phdm va phuong phép sang ché c6 thé duge sir dung dé mo rong quan thé té bao

-58-



26159

sun trong nuodi cdy ddi véi cdy ghép té bao sun ty than hoic cay ghép té bao sun di
sinh (ACI). Té bao sun c6 thé tuy y duoc cdy ciung vai vide didu tri ddng thoi bao gdm
viéc st dung polypeptit va ché phdm ciia sang ché. Trong cac quy trinh nay, vi du, té
bao sun c6 thé dugc thu hoach ndi soi tir ving chiu tai trong nh6 khong bi tdn thuong
ctia khép bi ton thuong, va c6 thé duoc nudi cdy in vitro, tity y khi c6 mit cac hop chét
va ché phdm cua sang ché va/ hodc cac yéu t6 tang truong khac dé lam tang sb lugng
té bao trude khi ciy ghép. Cac gidng nudi ciy da duoc mé rong tiép do tiy y dugc
tron véi cac hop chét va ché phim cia sang ché va/ hodc dugc dit trong khoang khéop
hoic truc tiép vao chd tén thuong. Theo cic phuong 4n nhét dinh, cac gidng nudi cy
da duoc mé rdng (ty ¥ v6i hop chét theo sang ché) duge dit trong khoang khép lo
limg trong chét nén hoic mang. Theo phuong 4n khéc, cac hop chét va ché phim cta
sang ché c6 thé duoc sir dung két hop véi mot hodc nhiéu ménh ghép mang xuong
hodc mang sun ma chira té bao tao sun v&/ hoic hd trg dé gifr té bao sun da dugc ghép
hoic té bao tién sun dung vi tri. Theo mot sb phuong 4n, cac hop chat va ché phidm cia
sang ché dugc str dung dé stra chira ton thwong sun két hop véi cac quy trinh khéc, bao
gdm nhung khéng chi giéi han & rira khép, kich thich tiy xwong, mai b6t sun, khoan
duéi sun, hodc khoan kich thich tao xwong xwong dudi sun ddu gan. Tuy y, sau viéc str
dung hop chét va ché pham cua sang ché va su tdng trudng cla sun, viéc didu tri bing
phﬁu thuat b sung co thé co lgi cho (céc) bé mdt sun dugc tao mGi duong vién thich
hop.

Phuong phap bit ky dé phan phédi hop chét theo sang ché cua sang ché dén
khép bi tén thuong c6 thé dugce sir dung. Trong thuc tién cta sang ché, ché phim co
thé dugc str dung ngoai dudng ti€u hoa, vi du dugce ti€m, vi dy, trong khop (tic 13, vao
khdp), tinh mach, dudi da; duoc tiém truyén, hodc duoc céy ghép, vi du, trong mang,
chit nén, dung cu, v.v. Khi duoc tiém, truyén hodc ciy, su phén phéi c6 thé huéng vao
md hodc khép thich hop, va sw phan phdi co thé 1a su phan phdi bang tiém nhanh mot
liéu truc tiép hodc su phan phdi lién tuc. Theo mot s6 phuong 4n su phan phéi c6 thé &
md thich hgp dugc dinh vi & gan khép bi hong. Theo mot sb phuong 4n, sy phan phdi
c6 thé 1a thong qua su toa lan, hodc thong qua viéc tiém nhanh mét liéu giai phong
dugc xéc dinh thoi gian. Theo mot sé phuong 4n, hé giai phéng ¢6 kiém soat (vi du,

bom) c6 thé duoc dat gén dich tri liéu bénh, vi dy, gan khép ma polypeptit dugc dung.
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Theo phuong an khac, ché phdm c6 thé duoc chon cho viéc phan phdi qua dudng
miéng hodc duodng hit thé.

Duogc phdm bao ché cua sang ché c6 thé duoc dé xuét dusi dang mudi va c6 thé
dugc tao ra bang nhiéu axit, bao gdm nhung khong chi gi¢i han & axit clohydric, axit
sulfuric, axetic, axit lactic, axit tartaric, axit malic, axit sucxinic, v.v. Mudi ¢6 xu
huéng tan tét hon trong dung moi chtra nudc hodc dung mdi proton khac ma 1a cac
dang bazo tu do twong tmg. Trong cac truong hop khac, ché phim nay c6 thé 1a bot
dong kho trong histidin ImM-50mM, sucroza 0,1%-2%, manitol 2%-7% & do pH nim
trong khoang 4,5 dén 5,5, ma duoc két hop voi chét dém trudce khi str dung.

Ché pham chtra hop chit c6 thé duoc bao quan dudi dang dung dich, hon dich,
gel, nhil tuong, chét rén, hodc dudi dang bot da loai nuéc hodc bot dong kho. Ché
phém c6 thé duoc thé hién trong cac vat chira han kin liéu don vi hoic da liéu, chéng
han nhu dng tiém va lo. Theo mot sb phuong 4an, ché pham c6 thé duoc thé hién trong
cac 6ng tiém dong s&n thude mot budng hozdc nhidu budng (vi du, 6ng tiém dang long,
6ng tiém dang dong kho). Dung dich va hén dich c6 thé dwoc bao ché tir bot vo trung,
hat v trung va vién nén vo trung néu trén.

Liéu cua hop chét theo séang ché dé diéu tri cdc bénh hoidc rdi loan néu trén
thay ddi tuy thudc vao cach dung, do tudi, va/hodc thé trong cda dbi tegng, va tinh
trang bénh cia dbi twong cin duoc didu tri, va cudi cung s& dugc quyét dinh boi thiy
thudc hoic bac s§ thu y diéu tri. Liéu dugc ding cho ddi tuong theo sang ché nén 1a du
dé tao dap ung c6 loi & d6i tuong qua thoi gian. Liéu nhu véy la “lugng c6 hi¢u qua tri
li¢u bénh”. Do d6, liéu thich hop ¢6 thé duge xac dinh bing tinh hiéu qua ctia hop chit
cu thé duoc dung va tinh trang bénh cua ddi tugng, cling nhu thé trong hodc dién tich
bé mit cia ving dugc diéu tri. Kich thudc lidu cling s& dugc quyét dinh béi su tdn tai,
ban chét va mirc d) cua tac dung phu c6 hai bét ky ma di kém viéc dung hop chét cu
thé & ddi twong cu thé. Viéc dung c6 thé duge tién hanh qua liéu don hoic lidu duoc
phan chia, hodc duéi dang truyén lién tuc thong qua dung cu cdy ghép hodc ong
catheter. Tan suét lidu s& phu thudc vao thong s duoc dong hoc cua hop chét theo
sang ché trong ché pham duoc sir dung. Thay thubc 1am sang c6 thé chudn do lidu va/
hoic cai bién viéc sir dung dé dat hiéu qua tri liéu bénh mong mudn.

Liéu dién hinh cho viéc tiém trong khép tiém déi v6i gbi co thé ndm trong

pham vi tir khoang 0,1uM dén khoang 100 uM, tuy thudc vao cac yéu td néu trén.
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Céc hop chét va ché pham ciia sang ché co thé cling dugc sir dung hi€u qua
két hop voi mot hodc nhiéu chét tri licu.

Céc vi du khdng gi6i han vé cac hop chit ma c6 thé duoc st dung két hop véi
hop chét theo sang ché bao gbm axit hyaluronic hogc din xut hoic mudi cia chung,
cac yéu tb tang truong (vi du, FGF18, BMP7), chét tao sun (vi du, canxitonin c4 hdi
dung qua duong miéng, SD-6010 (chét &rc ché iNOS), vitamin D3 (cholecalciferol),
colagen hydrolyzat, rusalatit axetat, cht khong xa phong hoéa dau twong bo (ASU), cac
chit hoat hoa su tao sun khac (vi du, hop chit duoc mo ta trong W0O2012/129562,
kartogenin), steroit, chat khang viém khong steroit (NSAID), v.v.). Theo mét sd
phuong 4an, ché phim nay co thé cling bao gdm protein tuwong tur angiopoietin- 3
(ANGPTL3). ANGPTL3 dugc mé ta chi tiét hon trong WO/2011/008773. Viéc lua
chon chét thtr hai s& phu thudc vao tri li¢u hodc hi€u qua mong mudn dé cai thién hoac
tang cuong hi¢u qua tri liu.

Thuat ngit “dugc phdm két hop” nhu duge st dung & day c6 nghia 1a san
phém ma do sy trdn hodc su két hop cia nhiéu hon mot hoat chit va bao g6m ca ché
pham c¢b dinh va ché phim khong ¢d dinh ctia cic hoat chat. Thuat ngit “ché phim cb
dinh” c6 nghia 1a hoat chét, vi du hop chit c6 cong thirc I va dong chét, ca hai dugc st
dung cho bénh nhéan déng thoi & dang mot thue thé hoac liéu. Thuat ngir “ché phém
khong cb dinh” ¢6 nghia 1a hoat chét, vi du hop chit theo sang ché va ddng chét, ca hai
dugc st dung cho bénh nhan duéi dang cac thuc thé riéng biét ciing mot lic, déng
thoi, hodc lién tuc khong ¢6 thoi han cu thé, trong do6 viéc st dung nay mang lai cac
mirc d§ hiéu qua tri liéu ctia 2 hop chét ndy & co thé bénh nhan. Ché pham khong ¢
dinh cling 4p dung cho tri liéu hdn hop, vi du st dung 3 hodc nhiéu hon hoat chét.

Céc thuét ngir “df”mg st dung” hozc “str dung két hop” hodc tuong tu nhu
dugce st dung & ddy c6 nghia 1a bao gdm viée sir dung cac chét tri liéu duoc chon cho
mot bénh nhan, va du dinh bao gém ché do diéu tri trong d6 cac chét khong nhét thiét

dugc duge str dung theo ciing mét con dudng st dung hodc duge sir dung ddng thoi.

Céc phuong an duogc liét ké

Céc phuong édn khac nhau duoc liét ké cla sang ché duge mo td & day. Nguoi ta
s& cho rang cac dau hiéu da dugc chi o trong mdi phwong 4n co thé co thé duoc két

hop v6i cac dau hi¢u da dugce chi ro khac dé dé xuét thém cac phuong én clia sang ché.
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Theo phuong 4n thir nhét, sang ché dé xuét hop chéit c6 cong thirc (I), hodc

mudi duge dung, chit hd bién hodc chit ddng phan 1ap thé cia chung:

R® 1R
RS R I
trong do
..... “1a lién két don hodc lién két doi;

A la CR*R®, NR’, hofc O; trong d6 R*, R® va R’ mi nhémdac lap 1a hydro
hodc Cy_galkyl;

L 1a *~C(O)NR'"’- hogc *-C(0)O-, trong d6 “*” 1a diém gin két cia L voi vong
hai vong chtra A, va R 1a hydro hodc C,.¢alkyl;

R? dugc chon tir hydro va Cygalkyl;

R' duoc chon tir halo, xyano,—C(O)R', -C(O)NR'*R'®, -C(O)ONR'*R'%
heteroxycloalkyl ¢6 5 va 6 canh, heteroxyclyl c6 5 va 6 canh, phenyl, va heteroaryl c6
5 dn 9 canh, trong do

R' 12 hydro hoic C,_galkyl;
R'* va R" m&i nhémdoc 14p 14 hydro hodic Cy_salkyl;
heteroxycloalkyl, heteroxyclyl, phenyl, hoic heteroaryl cia R' khong
dugc thé hoic dugc thé béng 1 d&n 2 phén tir thé doc 1ap duogc chon tir halo,
xyano, Cjgalkyl, Cghaloalkyl, -C(O)R"”, -C(O)OR", -NR!**R'®
heteroxycloalkyl ¢6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6 canh; trong d6
RS dugc chon tir hydro, Cy_alkyl, C,_¢haloalkyl, amino, va C;.
calkylamino;
R va R'" mbi nhom doc 1ap dugce chon tir hydro, Cgalkyl, -
C(O)R"”, -C(O)OR", va -S(O),R", trong d6 R' 1a hydro hodc C.
salkyl; va
phan tir thé heteroxycloalkyl, phenyl hozic heteroaryl cia R’
con dugce thé br?lng 1 dn 2 phén ttr thé doc 18p dugc chon tir halo, C;.

salkyl, Cy_¢haloalkyl, va hydroxy;
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R? duogc chon tir Cyealkyl, Cjghaloalkyl, xycloalkyl ¢6 3 dén 6 canh, (159),
heteroxycloalkyl ¢6 4 dén 7 canh, heteroxyclyl c6 5 dén 10 canh, phenyl, va heteroaryl
c65 dén 9 canh, trong d6

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ctia

R’ khong dugc thé hodc duoc thé bﬁng 1 dén 2 phén ttr thé doc lap duoc chon

trr halo, xyano, Cy_alkyl, Cyghaloalkyl, Calkoxy, Ci_haloalkoxy, —C(O)R16, -

C(O)OR] 6 -S(O)ZRI(’, heteroxycloalkyl ¢6 5 va 6 canh, va phenyl; trong d6

R'® 1a hydro hoic C;galkyl;

phén tir thé phenyl hoic heteroxycloalkyl hoic R khong dugc thé
hoidc con duoc thé béng 1 dén 2 phén ttr thé doc 1ap duoc chon tir halo,
xyano, Cjgalkyl, va Cy_ghaloalkyl; va

R* va R* 1a hydro hodc C;galkyl; hodc R? va R* cung nhau tao ra vong
xyclopropyl ngung tu v6i vong hai vong chira A; hodc R* va R* ciing nhau tao lién két
tao ra lién két doi gitra hai cacbon ma R* va R* duoc gdn vao; va

R’ 14 hydro hoic Cy.ealkyl, hoic R’ va R cung voi cac nguyén tir ma chung
duoc lién két tao ra vong ¢6 5 hodc 6 canh ngung tu véi vong hai vong chira A; va

RévaR’ 1a hydro hodc Cysalkyl; hodc R® va R’ cung nhau tao lién két tao ra
lién két d6i giita hai cacbon ma R® va R” duoc gin vao.

Phuong 4n 2. Hop chét theo phuong 4n 1 hodc mubi, chit hd bién hodc chit

ddng phan 1ap thé cua chiing, trong d6 hop chét nay c¢6 cong thirc IA:

RS R* /N\R3
R10 IA

..... “1a lién két don hogc lién két doi;
R dugc chon tir hydro va Cy_salkyl;
R' dugc chon tur Xyano, -C(O)NRIZaRnb,heteroxycloalkyl cO 6 canh,
heteroxyclyl c¢6 6 canh, phenyl, va heteroaryl c6 5 dén 9 canh, trong d6
R'** va R mdi nhémdoc 14p 1a hydro hoiic Cyalkyl;
heteroxycloalkyl, heteroxyclyl, phenyl, hoic heteroaryl ctia R khong

duoc thé hoic duoc thé béng 1 dén 2 phén tir thé doc 1ap duoc chon tir halo,
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xyano, Cpealkyl, Cghaloalkyl, -C(O)R", -C(O)OR", -NRM“R"
heteroxycloalkyl ¢6 5 va 6 canh, phenyl, va heteroaryl ¢ 5 va 6 canh; trong dé
RB dugc chon tr Cy_galkyl, amino, va C;_galkylamino;
R va R" mdi nhom doc lap dugc chon tir hydro, C;_galkyl, -
C(O)R", -C(O)OR", va -S(0),R", trong d6 R" 1a hydro hoic C,.
salkyl; va
heteroxycloalkyl, phenyl hodc heteroaryl phan tir thé cia R!
khong duoc thé hodc con duge thé bang 1 dén 2 phan ttr thé doc lap
dugc chon tir halo, hydroxy, Cy.salkyl, va C;_haloalkyl,

R’ duge chon tir Cygalkyl, Cighaloalkyl, xycloalkyl c6 5 va 6 canh, (159),
heteroxycloalkyl ¢6 5 va 6 canh, heteroxyclyl c6 6 va 10 canh, phenyl, va heteroaryl
cO 5 va 6 canh, trong d6

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cua

R’ khong duge thé hodc duoc thé bﬁng 1 dén 2 phan tir thé doc lap dugc chon

tr halo, xyano, C;.alkyl, C;haloalkyl, Cy_¢alkoxy, C,ghaloalkoxy, —C(O)RI6, -

C(O)OR'?, -S(O),RS, heteroxycloalkyl c6 5 va 6 canh, va phenyl; trong d6

R'® 12 hydro hoidc C;galkyl;

phén tir thé phenyl hoic heteroxycloalkyl cta R? khong dugc thé
hoic con dugc thé béng 1 dén 2 ph::in ttr thé doc 1ap dugce chon tir halo,
va Xyano; va

R* va R* 1a hydro hodc C;galkyl; hodc R? va R cung nhau tao ra vong
xyclopropyl ngung tu v6i vong hai vong nay; hoic R? va R* cung nhau tao lién két tao
ra lién két d6i giita hai cacbon ma R* va R* dugc gdn vao; va

R’ 14 hydro hogic Cealkyl, hodc R’ va R'® cing véi cac nguyén tor ma ching
dugc lién két tao ra vong c6 5 hodc 6 canh ngung tu voi vong hai vong nay, va

R°vaR’1a hydro hodc Cyalkyl; hodc R® va R’ cung nhau tao lién két tao ra
lién két doi gitra hai cacbon ma R® va R” duoc gin vio.

Phuong an 3. Hop chét theo phuong 4n 1 hodc 2, hoic mudi, chat hd bién hodc

chét ddng phén 1ap thé cua chiing, trong d6 hop chét nay ¢ cong thtrc dugc chon tir:
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N\Rs N\Rs N\Rs N\Rs

R10 IAI, R10 IA2, R10 IA;, va R0 Ay

Phuong an 4. Hop chit theo phwong 4n bét ky trong sb cac phuong 4n 1 dén 3,
hozc mudi, chat hd bién hogc chit dong phan 1ap thé cua ching, trong d6 R' 1a phenyl,
heteroaryl c6 5 hodc 6 canh, trong do phenyl hodc heteroaryl khong duge thé hodc
duoc thé béng 1 d&n 2 phén tr thé doc lap duoc chon tir halo, xyano, Cj4alkyl, C;.
ghaloalkyl, -C(O)R", -C(O)OR", -NR'"*R'*, heteroxycloalkyl c6 5 va 6 canh, phenyl,
va heteroaryl c6 5 va 6 canh, trong do

R" dugc chon tir Cy_galkyl, amino, va Cy_galkylamino;

R' va R" mdi nhém doc l4p duge chon tir hydro, Cy_ealkyl, -C(O)R",
va -C(O)OR", trong d6 R" 1a C;galkyl; va

phén tir thé heteroxycloalkyl, phenyl hoic heteroaryl ciia R’ khong duogc
thé hoic con dugc thé béng 1 dén 2 phﬁn ttr thé doc 1ap dugc chon tir hydroxy,
halo, C;.alkyl, va C,_ghaloalkyl.

R" dugc chon tir Cy_galkyl, amino, va Cy_galkylamino;

R'* va R mdi nhém doc 1p duge chon tir hydro, Cy_salkyl, -C(O)R",
va -C(O)OR", trong d6 R" 1a C;alkyl; va

phan tir thé heteroxycloalkyl hoic phenyl ctua R’ khong duogc thé hodc

con duge thé b.%lng 1 &n 2 phén ttr thé doc 1ap duoc chon tir hydroxy, halo, C;.

salkyl, va C;¢haloalkyl.

Phuong 4n 5. Hop chit theo phuong 4n bat ky trong sb cac phuong an 1 dén 3,

hoic mudi, chit hd bién hodc chit ddng phan 1ap thé cua chung, trong d6 R' duoc

@)

jp
NH, N HN-N, NN
CF,
= =
Ch(_)l’l * , * , * , *
Sy cl
~-N A X X X
N N N
e I I Jfl it
« N LTI e Cl e > eN
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va * , trong d6 “*” la di€ém gin két ctia R v6i vong 151 hai vong.

Phuong 4n 6. Hop chét theo phuong 4n bat ky trong s cac phuong 4n 1 dén 3,
hodc mudi, chit hd bién hodc chit dong phan 1ap thé cta chung, trong d6 R® 1a phenyl,
heteroaryl ¢6 5 hodc 6 canh, trong d6

phenyl, hoic heteroaryl cia R’ khong dugc thé hodc duge thé bang 1 dén 2
phén ttr thé doc 1&p dugc chon tir halo, xyano, C;galkyl, C;.shaloalkyl, Ci.salkoxy, Cy.
shaloalkoxy, -C(O)R'S, -C(O)OR'®, -S(O),R'S, heteroxycloalkyl ¢6 5 va 6 canh, va
phenyl; trong d6

R'® 1a C\alkyl; va
phan tir thé phenyl hodc heteroxycloalkyl hoic R® khong duge thé hoic
con dugc thé béng 1 dén?2 phén tir thé ddc lap duoc chon tir halo hodc xyano.

Phuong 4n 7. Hop chit theo phuong 4n bat ky trong s cac phuong 4n 1 dén 5,

hodc mudi, chit hd bién hodc cht ddng phan 1ap thé cua ching, trong d6 R® dugc

chon tur:
O e A Q
* Cl *
* Cl, = o “Fs , F ,
OFEt 0 o
o)j@ */©\”/0Et /©/U\0Et /@fj\oa /C[
* @) * * F

a 3. QO J F
B "0 B O

1
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o o

3333

CN

trong do la diém gin két cua R® véi vong hai vong nay.

Phuong 4n 8. Hop chét theo phuong 4n 1, hodc mudi, chit hd bién hodc chét
ddng phan lap thé cua ching, trong d6 hop chét nay c6 cong thirc 1B:

IB
hoic mudi duge dyung, hodc chét ddng phan 1ap thé cua chung, trong d6
..... “1a lién két don hodc lién két doi;
R'1a phenyl, heteroaryl ¢6 5 hodc 6 canh, trong d6
phenyl hodc heteroaryl ciia R' khong duge thé hodc duoc thé bang 1
dén 2 phan tir thé doc 1p duge chon tir halo, xyano, Cy.galkyl, C,_shaloalkyl,
-C(O)R", -C(O)OR"3, -NR!*3R heteroxycloalkyl ¢6 5 va 6 canh, phenyl,
va heteroaryl ¢6 5 va 6 canh, trong dé
RP1a Ci.salkyl hodc amino;
R'* va R doc 1ap duoc chon tir hydro, Cgalkyl, -C(O)R'?,
va -C(0)ORP, trong 6 R" 1a C;_salkyl; va
heteroxycloalkyl, phenyl, hogc heteroaryl phan tir thé ctia R
khong duoc thé hodc duge thé bang 1 dén 2 phén tir thé doc 1ap duoc
chon tir halo, hydroxy, va C;_galkyl;

R’ 1a phenyl, heteroaryl c6 5 hodc 6 canh, trong do6 phenyl hoic heteroaryl
khong dugc thé hodc duge thé béng 1 dén 2 phén tr thé doc 1ap dugc chon tir halo,
xyano, Cpiealkyl, Cj¢haloalkyl, C;¢alkoxy, C;.shaloalkoxy, -C(O)Rw, -C(O)ORI6,
heteroxycloalkyl c6 5 va 6 canh, va phenyl, trong do6

R 1a Calkyl; va
heteroxycloalkyl hodc phenyl khong dugc thé hodc duge thé bang 1 d&én

2 phén tir thé duoc chon tir halo va xyano;

R? va R doc lap hydro hodc Cigalkyl, hodc R* va R cung nhau tao ra
xyclopropyl ngung tu véi vong hai vong nay, hoic R* va R* cung nhau tao ra lién két,

A LAe AAT e s s D2 s ph Lo
tao ra lién két doi gitta hai cacbon ma R” va R” duoc gan vao.
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Phuong 4n 9. Hop chét theo phuong an 8, hodc mudi, chat hd bién hozc chét
ddng phén lap thé cua chung, trong d6 hop chét nay c6 cong thirc dugc chon tir

IB1, O IB2, va o IB3,

Phuong an 10. Hop chét theo phwong 4n 8 hodc 9, hoic mubi, chit hd bién hodc
chit ddng phan 1ap thé ciia ching, trong d6 hop chat nay c6 cong thirc dugc chon tir

W R1
¢ A
""'|r”\R3

cac cong thuc:

o IBla; 0o IBlc;
R1 \\\R1
]/ R3 ‘R3
) IB1b; o IB1b’;
R1 WR!
O
RS
) IB1d; ) IB1d’
R1 R
@ @ :
AN
o IB2’
.\‘\\R1
CPs y
oy N.
q R
o IB3b; va O IB3b’.

Phuong 4n 11. Hop chét theo phuong 4n bat ky trong sb cac phuong an 8 dén
10, hoic mudi, chit hd bién hodc chit ddng phan lap thé cua ching, trong d6 R'
heteroaryl c6 5 hodc 6 canh, khong dugc thé hodc duogc thé bing 1 dén 2 phén tir thé
doc 1ap dugc chon tr halo, Cysalkyl, Cy_shaloalkyl, va NHR14b, trong do R 13 hydro
hodc C,_salkyl.
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Phuong an 12. Hop chét theo phuong 4n bét ky trong sb cac phuong an 8 dén
10, hodc mudi, chat hd bién hodc chit dong phan lap thé cua ching, trong d6 R' dugc
chon tr pyrazolyl, oxadiazolyl, pyridinyl, pyrimidinyl va pyrazinyl, trong d6
pyrazolyl, pyridinyl, pyrimidinyl hodc pyrazinyl khong duoc thé hoic dugc thé bang —
NH,, -NHC(O)OCH3; hogc triflometyl.

Phuong 4n 13. Hop chét theo phuong an bt ky trong sb cac phuong 4an 8 dén

10, hogic mubi, chat hd bién hodc chét dong phan 1ap thé cua ching, trong d6 R' dugc

chon tur:
-N ~n-N -N
N (@) N
y ) CFs T ) )
* , * , * N , " = ’
SN O
N7
| s ~
* Z NH * N O * N/ CF 5 -N . NPT
2, H > 3, va * , trong d6 “*” la diém

gin két ciia R' v6i vong 16i hai vong.

Phuong 4n 14. Hop chét theo phuong 4n bat ky trong sd cac phwong 4n 8 dén
13, hodc mudi, chit hd bién hoic chét déng phéan lap thé cua chiing, trong do R’ 1a
phenyl dugc thé béng 1 &n2 phén ttr thé doc 1ap dugc chon tir halo, xyano, Cy.galkyl,
Cighaloalkyl, Cj.salkoxy, C,haloalkoxy, va phenyl, Csalkyl, Cihaloalkyl, C;.
salkoxy, Cj.ghaloalkoxy, -C(O)R'®, -C(O)OR'S, trong d6 R'® is Cjalkyl, va phin tir
thé phenyl cua R’ khong dugc thé hodc con duge thé bing 1 dén 2 phén tir thé doc lap
dugc chon tir halo va xyano.

Phuong 4n 15, Hop chat theo phuong 4n bét ky trong sb cac phuong 4n 8 dén
13, hodc mudi, chét hd bién hoic chét déng phan lap thé cua ching, trong do R’ duoc

chon tir:

/©\ @im Q\,C% /@\(oa g
* Cl * () *
F o cl | F i o) o c

R véi vong 161 hai vong.

trong do “*” 1a diém gan két chia
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Phuong 4n 16. Hop chat theo phuong 4n 1 hodic mudi, chit hd bién hozic chit
ddng phan lap thé cua ching, trong d6 hop chit nay duoc chon tir danh séch cac hop
chét néu trong bang 3 va duoc liét keé tai cic trang 31 dén 38 phin mo ta.

Phuong 4n 17. Dugc pham chtra hop chét theo phuong 4n bat ky trong s cac
phuong 4n 1 dén 16, hoic mubi hodc chat ddng phan 1ap thé cua ching, va ta dugc
duoc dung.

Phuong an 18. Dugc phdm dugc bao ché dé phan phdi trong khép, ché phim
chtra lugng ¢6 hiéu qua tri lidu ctia hop chét, theo phuong an bét ky trong sé cac
phuong an 1 dén 16, hodc mubi hodc chit ddng phan lap thé cua chung, va ta dugc
duoc dung.

Phuong 4n 19. Dugc pham theo phuong 4an 17 hodc 18, ché pham chira chit
duge chon tir protein twong tu angiopoietin- 3 (ANGPTL3), canxitonin c4 hdi ding
qua duong miéng, SD-6010 (chat rc ché iNOS), vitamin D3 (cholecalciferol), colagen
hydrolyzat, FGF18, BMP7, rusalatit axetat, chit khong xa phong hoéa dau tuong bo
(ASU), steroit, va chat khang viém khéng steroit (NSAID) va axit hyaluronic.

Phuong 4n 20. Phuong phép diéu tri bénh, 1am thuyén gidm hodc phong ngira
viém khép hodc chén thuong khép & dong vat c6 vii can ding cia chiing, phuong phép
nay bao gdm viéc sir dung cho khép cia dong vét co vu lugng c6 hiéu qua tri liéu cia
hop chit theo phuong an bAt ky trong sé cac phuong 4n 1 dén 16, hodc duge pham
theo phuong an bit ky trong sd cac phuong an 16 dén 18, nho d6 didu tri bénh, lam
thuyén gidm hodc phong ngira viém khép hoc ton thuong khép & dong vat c6 v

Phuong 4n 21. Phuong phép diéu tri bénh, lam thuyén gidm hodc phong ngilra
viém khép hoidc chan thuong khép & dong vat c¢6 va can ding cia chung, theo phuong
an 20, trong d6 viém khép 1a thoai héa khép, viém khép chin thuong, hodc viém khép
tu mién.

Phuong 4n 22. Phuong phép diéu tri bénh, lam thuyén giam hodc phong ngira
viém khép hodc chin thuong khép theo phuong 4n 20 hodc 21, trong d6 viéc st dung
hop chit hodc dugc phdm xay ra trong chat nén hosc gia do twong hop sinh hoc.

Phuong 4n 23. Phuong phap cam tng su biét héa cua té bao gbc trung mo thanh
té bao sun, trong d6 phuong phép niy bao gdm cho tiép xuc té bao gbc trung mod tiép
xuc voi lugng di cta hop chat, theo phuong 4n bét ky trong sb cac phuong 4n 1 dén

16, hoic mudi hodc chit dong phan 14p thé cta chung, hodc dugc pham theo phuong
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an bat ky trong sb cic phuong 4n 17 dén 19, nho d6 cam tng su biét héa cia té bio
gbc thanh té bao sun.

Phuong 4n 24. Phuong phap cam tng su biét hoa ciia té bao gbe trung mo thanh
té bao sun theo phuong &n 23, trong do su tiép xuc duogc thuce hién in vitro hodc in vivo
& dong vat c6 vu, va khi in vivo, té bao géc cO mat & dong vat cé vi.

Phuong 4n 25, Phuong phap cam tng su biét hoa ciia té bao gbe trung mo thanh
té bao sun theo phuong an 23 hodc 24, trong d6 viée cho tiép xtc véi hop chét xay ra
trong chét nén hoic gia do twong hop sinh hoc.

Phuong 4n 26. Phuong phép cam tng sy biét hoa cia té bao gbc trung mo thanh
té bao sun theo phwong 4n bét ky trong sb cac phuong 4n 23 dén 25, trong d6 viéc cho
tiép xtic voi hop chat xay ra két hop véi mot hodc nhiéu yéu t6 tao sun bd sung.

Phuong 4n 27. Phuong phap cdm tng su biét héa cua té bao gbe trung mo6 thanh
té bao sun theo phuong an bat ky trong sb cac phuong 4n 23 dén 25, trong d6 viéc cho
tiép xtic voi hop chit xay ra két hop vé6i chét dugce chon tir angiopoietin-like 3 protein
(ANGPTL3), canxitonin c4 hdi ding qua dudng miéng, SD-6010 (chit wc ché iNOS),
vitamin D3 (cholecalciferol), colagen hydrolyzat, FGF18, BMP7, rusalatit axetat, chét
khong xa phong héa ddu twrong bo (ASU), steroit, va chit khang viém khong steroit
(NSAID) va axit hyaluronic.

Thir nghiém sinh hoc

Céc hop chét theo sang ché duoc danh gia trong hai thtt nghiém chirc ning dé
déanh gia hoat tinh tao sun cia chiing (biéu hién colagen loai II) va hoat tinh bao vé té

bao sun (thtr nghiém giai phong NO).
Thir nghiém biéu hién colagen loai II

Su tao sun 2D trén co s& t& bao duoc cam ung in vitro va dugc danh gid nhu
dugc mo ta trude day trong Johnson, K., va cong su, (2012) Science 336, 717. Thi
nghiém nay do colagen loai II, protein dic hiéu cia té bao sun. Ngén gon 13, dat vao
dia té bao gdc trung md ¢ ngudn gbc tir tiy xuong ban diu cia nguoi (hMSCs) trong
moi trudng ting truéng lic d6 thay ddi tiép theo thanh moi truong kich thich su tao
sun ¢6 ciu triic va khong ¢6 cAu tric va nudi cdy trong 7 hoic 14 ngay. Tiép do, cac té
bao dugc ¢ dinh bing formaldehyt, rira va tiép d6 nhudm si dung k¥ thuat héa mo

mién dich tiéu chuin dé phat hién colagen loai II. Protein sun so cp.
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Nudi cdy va biét hoa t€ bao

Té bao gbc trung md (hMSCs) duge tao ra tir tiy xuong ban diu cia ngudi
duge mua cua hing Lonza (Walkersville, MD). Cac té bao nay duoc phan loai theo
FACS va dugc chimg minh 13 dwong tinh >98% ddi véi CD29, CD44, CD166 va
CD105 va dwong tinh <0,1% ddi v6i CD45. hMSCs duoc cho ting truéng trong moi
truong ting truéng té bao gbe trung mé (MSCGM) (Lonza, Walkersville, MD) va
dugc st dung tir cac doan 2-8 dbi voi tit ca cac thir nghiém. Cac MSC luu tra & sun
ctia nguoi (hCR-MSCs) dugc tao ra tir t& bao sun khép ban dau cua ngudi (Lonza,
Walkersville, MD) ma dugc tach thanh t& bao don 1, cho sinh trudng vé tinh trong
MSCGM va dugc cong nhan 1a MSC qua sy biét hda sun, sy biét hoa xuong va su biét
héa md. Té bao duoc phén loai theo FACS va dugc chung minh la duong tinh >98%
ddi v6i CD166 va CD105. hCR-MSCs dugc nudi cdy dén 20 doan khong c6 su thay
ddi trong thong sb té bao, tc do ting trudng va biét hoa duoc xac dinh.

Pé khoi dong su tao sun trong hMSCs hoiac CR-MSCs so cép, 5000 t& bao
dugc cho vao dia / giéng trong dia 384 giéng Griener trong MSCGM. Sau 24 gio
MSCGM duogc loai bd va duge thay bang 25u] DMEM chira FBS1%. Hop chét thu
nghiém tiép d6 duoc bd sung vao mdi giéng & lidu duoc chi dinh. Cac gidng nudi cy
dugc cho sinh trudng & 37°C trong 18 ngdy. Su bd sung méi truong gdm 25 ul DMEM

b6 sung chira FBS 1% duoc tién hanh 10 ngay sau khi cam ung su tao sun.

Nhuom va dinh lwong hda md mién dich

bé phat hién su c6 mat cua proten sun, cac té bao duoc cb dinh béng formalin
10% trong 15 phut, cho thim PBS chira triton X-100 0,1%, 0,25g/ml Colagenaza 2
trong 10 phit, phong bé bing PBS chita BSA 5% trong 1 gitr & nhiét do phong, tiép do
1a & bang khang thé so cip (khang thé khéng colagen loai II) trong PBS chira BSA 1%
qua dém & 4°C. Céc té bao dugc rira 3 1dn bing PBS va u véi khang thé thu cép lién
hop phan tir huynh quang va DAPI hodc TO-PRO3 trong 1 gio & nhiét do phong, tiép
d6 rira bang PBS 3 lan.

Téng cudong dd nhudém mau duge chup anh bing kinh hién vi huynh quang va /
hozc duge dinh lwong bing cach chup anh dung luong 16n véi ImageXpress Ultra

(Molecular Devices, Sunnyvale, CA). C4c phan tich dit liéu dugc tién hanh béng vige
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sir dung ghi diém té bao da budc song tly bién. Két qua duge bao cdo dusi dang hiéu

qué cuc dai quan sét duge & ndng do 40uM cia hop chét thir nghiém trong bang 2 sau

day.
Chat phan tng

Bang 1 Chét phan tmg dugc dung cho thir nghiém
Mo ta Cong ty Catalo s Pha loing / Nong

do

Khang-colagen loai Abcam 3092 1:500
I
Khéng-chuot 488 Life Technologies  A-11099 1:1000
Khéng-thd 594 Life Technologies  A-11005 1:1000
Khéang-aggrecan Millipore AB1031 1:500
Khéang-Sox9 Abcam AB26414 1:250
TO-PRO3 Life Technologies  T-3065 1:1000
DAPI Sigma D8417 2pug/ml
Khéng-colagen loai Abcam Ab58632 1:1000
X

Thir nghiém giai phong NO trong té bao sun ctia bo

Thir nghiém nay dugc mo ta trong Johnson, K., et al., (2012) Science 336, 717-
721. Té bao sun giai phong NO trong sinh bénh hoc OA. Thir nghiém nay danh gia su
tic ché viée giai phong nitric oxit bang hop chét didu tri (chét chi thi ctia protein cua
sun)

Cac té bao sun khép so cdp tir diu gbi cua bo binh thudng (Animal
Technologies, Tyler, TX) dugc phan 14p sau su cit va sau khi phan hiy bing
colagenaza (Worthington Biochemical) ctia sun khép 16i cdu ddi va sun khép mam
xwong chiy. Ban dau, dit cac té bao vao dia & hoi luu 80-90% sau khi phén 1ap. Cac
té bao sun so cip duge nudi ciy trong méi trudng Eagle duoc cai bién bdi Dulbecco
(DMEM) c6 bd sung huyét thanh bao thai bo 10% (FBS), L-glutamin 1%, 100 don
vi/ml penixilin, va 50ug/ml streptomycin (Life Technologies, Carlsbad, CA) va duoc
gilt & 37°C khi c6 mit CO2 5% trong 7 ngay trude khoi dong mdi thir nghiém. Trong
giai doan nuoi cdy 7 ngiy, cac té bao bam dinh va thiét 1ap dang twong tu té bao sun
ma dugc duy tri trong giai doan thir nghiém. Néu khong c¢6 quy dinh khac, cac nghién

ctru chtrc ning vé té bao sun duge tién hanh trong DMEM glucoza cao khong c6 FBS.
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Sau mdt tudn nudi cdy, 8500 t& bao duoc dit vao dia/ mdi giéng trong cac dia
day trong mau tring 384 giéng Greiner trong moi truong sinh trudng. Sau 24 gid nudi
cdy, moi truong nay duoc loai b va duoc thay bang DMEM khong chtra huyét thanh
chira 20ng/ml TNFa va 10ng/ml oncostatin M ctia nguoi (chét dan truyén sinh hoc lién
quan dén viém). Cac té bao duoc xt ly trong 48 gio ¢6 kém va khong kém hop chét
thir nghiém (trong trudng hop duge chi dinh) dé danh gia su e ché sy giai phong NO
dugc cam {mg béi xytokin. 20pl dich ndi duge tron véi 20pl chét phan ung Greiss
(Promega # G2930) va dugc dinh lugng & 540nm. Chit phin tng Greiss phin A
(Sulfanilamit 1% trong axit phosphoric 5%) duge tron & ty 1 1:1 véi chat phan ung
Greiss phan B (N-1-napthyletylendiamin dihydroclorua 0,1% trong nudc) ngay trude
khi duge bd sung vao dich ndi nudi cdy. Nong d6 pM ciia hop chét thir nghiém & IC50
dugc bao cdo trong bang 2 sau day.

Bang 2. Hoat tinh ctia hop chit theo sang ché trong sy cam ung tao sun va

trong su we ché gidi phong NO
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Vi Colagen Vi | Colagen
du | loaill ICso (uM) du | loaill ICso (uM)
sO Hiéu qud | tc ché NO sO Hiéu qua | tc ché NO
cuc dai cuc dai
duoc quan dugc quan
sat uM sat uM
(Eff) (Eff)
1 40 (102) ND &89 |40 (2087) |>33
2 40 (1372) | >30 90 |40 (2440) |[ND
3 40 (188) ND 91 40 (2555) | ND
4 40 (234) ND 92 140(2603) |>33
5 40 (2759) |16 93 140 (26%) >33
6 40 (304) ND 94 |40(2741) |ND
7 40 (350) ND 95 140(2907) |0,18
8 40 (367) >33 96 140(3222) |ND
9 40 (3901) |>11,1 97 140 (3620) |22,6
10 |40 (393) 22 98 140 (3645) |>33
11 40 (435) >33 99 140(3747) |ND
12 |40 (443) ND 100 |40 (458) ND
13 40 (65) ND 101 |40 (51) ND
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14 [40(8224) |ND
15 |40(853) |ND
16 | 40 (90) ND
17 |40(955) |>11.
18 |40(109) |>33
19 |40(1147) |ND
20 |40 (1160) |>33
21 |40(1329) |ND
22 |40(1378) |ND
23 |40 (1447) |ND
24 [40(155) |>33
25 |40(157) |ND
26 | 40(1660) |>3.4
27 |40(1676) |>33
28 |40(172) |ND
29 |40 (1890) |ND
30 |40(191) |ND
31 [40(199) | >33
32 |40(2165) |>27
33 [40(235) | >33
34 [40(254) |ND
35 |40(3145) |ND
36 |40(334) |ND
37 |40(347) |ND
38 |40(357) | >33
39 |40 (3601) | >33
40 |40 (36305) | ND
41 [40(371) |>33
42 [40(392) |ND
43 |40 (4523) |>33
44 40 (4578) |28
45 |40 (460) | ND
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102 |40 (52) ND
103 |40 (546) |>29
104 | 40 (56) >33
105 | 40 (57) ND
106 |40(571) | ND
107 |40 (5766) | >33
108 |40 (589) |ND
109 | 40 (66) >33
110 |40 (681) |ND
111 |40 (708) | >33
112 [40(709) | ND
113 |40 (72) ND
114 |40(7238) |ND
115 | 40 (74) 26

116 |40(750) | 0,12
117 |40(810) |ND
118 |40(825) |>33
119 |40 (86) ND
120 | 40 (86) ND
121 |40 (105) |>23
122 |40 (186) |>33
123 40 (918) | >11
124 |40(104) |ND
125 |40(111) | ND
126 |40(119) |ND
127 |40(1269) |ND
128 [40(134) |ND
129 |40 (1377) | >33
130 |40(153) |ND
131 [40(170) |ND
132 [40(172) |ND
133 [40(1765) |ND
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46 |40 (4960) |ND
47 |40 (5160) |18

48 [40(5231) |ND
49 140 (5500) |>33
50 |40 (565) |14

51 |40 (58) 26

52 |40 (612) |>33
53 |40(623) |ND
54|40 (63) >33
55 |40 (64) ND
56 |40 (6656) | >33
57 [40(6833) |ND
58 |40 (69) ND
59 [40(700) |ND
60 |40 (71) ND
61 |40 (74) >33
62 |40 (76) 15

63 |40 (814) |ND
64 |40 (8429) |>33
65 |40 (88) >33
66 |40 (883) |ND
67 |40 (94) >33
68 |40 (943) |ND
69 [40(953) |21

70 |40 (954) | >33
71 |40 (1286) |>29
72 |20(102) |ND
73 |40(1035) |ND
74 |40 (107) | >33
75 |40 (117) |ND
76 |40 (1194) |>33
77 [40(125) |ND
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134 [40(189) [ND
135 |40 (191) |>33
136 |40 (1937) | 0,14
137 |40 (1987) |82

138 |40 (205) |ND
139 |40 (227) |ND
140 |40 (238) |>33
141 |40 (2508) |17

142 |40 (268) |>33
143 40 (2703) [ND
144 |40 (288) | >33
145 |40(291) |ND
146 |40(295) |ND
147 |40 (315) |ND
148 |40 (324) |ND
149 40 (336) |ND
150 |40 (34502) |ND
151 |40 (3753) |>33
152 |40 (4144) |ND
153 |40 (444) |ND
154 |40 (445) |ND
155 |40 (4599) |>33
156 |40 (4730) |ND
157 |40 (4735) |25

158 |40 (481) |ND
159 |40 (485) |ND
160 |40 (5050) |54

161 |40 (513) |ND
162 |40 (549) |>33
163 | 40 (55) ND
164 | 40 (60) >33
165 |40 (6280) |ND
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78 40 (135) |0.24 166 |40 (631) |>33
79 40(139) |ND 167 |40 (644) | >33
80 |40 (145) |>17 168 | 40 (67) ND
81 |40(149) |ND 169 |40 (695) | ND
82 |40(1546) |ND 170 | 40 (73) ND
83 [40(1610) |>33 171 |40 (77) ND
84 [40(1637) |ND 172 |40 (824) | ND
85 |40(1669) |ND 173 [ 40(849) | ND
86 |40 (1673) |>33 174 |40 (904) | ND
87 [40(1750) |[>33 175 | 40 (96) ND
88 |40 (1800) |ND 176 | 40(55) ND

ND c6 nghia 1a khong c6 dir liéu

Vi du thwe hién sang ché

Sang ché duoc minh hoa thém bang vi dy, nhung khong chi gidi han &, cac vi
du sau day va chit trung gian ma minh hoa quy trinh diéu ché hop chét c6 cong thirc [
theo sang ché. Can hiu ring néu c¢6 vé 1a ¢6 su khac nhau gifta tén va ciu truc cua hop
chét cu thé, cdu truc ndy phai duge xem la ding nhur tén hop chét da duogc tao ra tir cac
cAu tric nay.

Nhiét do duogc xac dinh 1a nhiét do bach phan. Néu khong duoc dé cap khac, tat
ca sy bay hoi dugc thuc hién & ép suit giam, théng thudng giita khoang 15mmHg va
100mmHg (= 20-133 mbar). C4u tric cta cac san pham cubi cling, chét trung gian va
cic nguyén lidu ban dau dugc xac nhan bang phuong phép phan tich tiéu chuén, vi du,
cac dgc tinh vi phan tich va dic tinh quang phd, vi du, MS, IR, NMR. Cac chir viét tit
dugce st dung 14 cac ky hiéu viét tit thong thuong trong linh vyc nay.

Tat ca cac nguyén liéu ban dau, don vi ciu tric, chét phan (g, axit, bazo, chit
khit hydrat, dung méi, va chit xic tac duoc st dung dé tong hop hop chit theo sang
ché sin co trén thi truong hodc ¢ thé duge san xuit bing phuong phép tong hop hitu
co da biét ddi v6i ngudi c6 hiéu biét trung binh trong linh vire nay (Houben-Weyl 4th
Ed. 1952, Methods of Organic Synthesis, Thieme, Volume 21). Ngoai ra, hop chét

theo sdng ché ¢6 thé dugc didu ché bing phwong phéap téng hop hitu co da biét déi véi
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ngudi c6 hiéu biét trung binh trong linh vurc ndy nhu dugc thé hién trong phan vi du
thuc hién sang ché sau day.

Phuong phap LC-MS

Phuong phép A: (2,0 phat) (C18, ACN 10-100% (TFA 0,035%) trong nuéc (TFA
0,05 %) trong 2 phut).

Vi du 1: Téng hop (1R,2R,3 S,4S)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]Theptan-2-carboxamit (hop chit 107) va (1R,2S.3 S,4S)-3-(2-
aminopyridin-4-yl)-N-(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (hop
chét 115)

Budc 1: Diéu ché metyl 3-bromo-7-oxabixyclo[2.2.1]hepta-2,5-dien-2-carboxylat,
(chét trung gian I-1)

Ox-OEt 1) NBS, AGNO5
2) furan, nhiét COzEt
—_— >
| I Br
i -1

X ly dung dich etyl propiolat (2,03mL, 20,0mmoL) trong axeton (40mL) & RT
bang bac nitrat (340mg, 2,00mmol). Sau 5 phut, thém NBS (3,92g, 22,0mmoL) va
khudy hdn hop phan tmg & RT trong 3 giv. Hon hop phan tmg duogc loc qua dém xelit,
ma dugc rira bang axeton (3 X 20mL). Viéc c6 dic dung dich axeton thu dugc alkyn
dugc brom hoa thd, hop chit nay duoc sir dung truc tiép trong budc tiép theo ma
khong can tinh ché. (Luu y: alkyn dé bay hoi va phai khéng duoc dit vao dong vac
cao).

Dung dich alkyn (50,8mmoL) trong furan (22mL, 305mmol) dugc chuyén vao
lo day c6 ndp dung tich 4-40mL. Lam 4m c4c binh phéan tmg & 80 °C trong 20h. Phan
tmg dugc lam mat RT va loai bé dung moi trong 4p suét giam. Hap thu hop chét tho
nay trong DCM va tinh sach bing FCC (hexan/etyl axetat) dé thu duoc san phim
mong mudn chit trung gian I-1 (8,1g, 65%). LCMS m/z (M+1, 245, 247). Hop chét
nay da dugc biét trong linh vue nay va duge mo ta trong tai liéu chuyén nganh.

Quy trinh luén phién cho viéc brom hoa st dung metyl propiolat da dugc md ta
trong cong bd don sb US2003/236270 Al. Metyl propiolat (52ml, 0,583mol) duoc két
hop v6i N-bromo-sucxinimit duge téi két tinh (120g, 0,674mol) trong 1,700ml axeton
trong nito. Xt Iy dung dich nay bang bac nitrat (9,9g, 0,0583mol) nguyén chat trong
mdt 16 va khudy phan tng 6h & RT. Loai bd axeton trong ap suit giam (25°C, nhiét do
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trong bé) @& thu duoc huyén phd dic mau xam. Rua huyén phu dic ndy bang 2 x
200ml hexan, loai bo chét rin mau x4m béng cach loc, va co dic dich loc trong chan
khong dé thu duoc 95 g gbe diu mau vang nhat. Chung cét nguyén liéu tho thong qua
con duong ngin trong ap suat giam (65°C, khoang 25mm Hg) vao binh chta da dugce
lam maét bang da kho /axeton d& thu dugc 83,7g (88%) metyl-3-bromo-propiolat dudi
dang chit ddu mau vang nhat.

Tai liéu chuyén nganh khac:

1. Poulsen, Thomas B.; Bernardi, Luca; Aleman, Jose; Overgaard, Jacob;
Joergensen, Karl Anker Journal of the American Chemical Society 2007, 129,
441 — 449.

2. Andersen, Neil G.; Maddaford, Shawn P.; Keay, Brian A. Journal of Organic
Chemistry 1996, 61, 2885 — 2887.

3. Leroy, Jacques Tetrahedron Letters 1992, 33, 2969 — 2972.

4. Christensen, Helena S.; Boye, Soeren V.; Thinggaard, Jacob; Sinning, Steffen;
Wiborg, Ove; Schioett, Birgit; Bols, Mikael Bioorganic and Medicinal
Chemistry 2007, 15, 5262 — 5274.

5. Rainier, Jon D.; Xu, Qing Organic Letters 1999, 1, 27 — 29.

Buéc 2. Piu ché metyl 3-bromo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (chét

CO,Et PdIC, H, CO,Et
Br Br

11 I-2

trung gian [-2)

Thém paladi 10% trén cacbon (2,5g, nén 4m) vao dung dich dang khudy chira I-
1 (Sg, 20,40mmoL) trong EtOAc (50mL). Hydro héa hon hgp phan tmg & latm trong
3h. LCMS chi ra phén mg s& dugc hoan thanh. Phan (g duge loc qua xelit va rira
bang EtOAc. C6 dic dung méi va tinh sach hop chét thd bing FCC (hexan/EtOAc) dé
thu duogc san pham mong muébn chit trung gian I-2 (3,2g, 56%). LCMS m/z (M+1, 247,
249); '"H NMR (400 MHz, DMSO) 5 5,18 (d, J = 4.0Hz, 1H), 5,07 (d, J = 4,0Hz, 1H),
4,21-4,13 (M, 2H), 1,85-1,75 (m, 2H), 1,38-1,32 (m, 2H), 1,24 (t, J = 8,0Hz, 3H). Hop
chit nay da duoc biét trong linh vuc nay va dugc mo ta trong tai liéu chuyén nganh.

Tai liéu chuyén nganh:
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1. Christensen, Helena S.; Boye, Soeren V.; Thinggaard, Jacob; Sinning, Steffen;
Wiborg, Ove; Schioett, Birgit; Bols, Mikael Bioorganic and Medicinal
Chemistry 2007, 15, 5262 — 5274.

2. Bull. Korean Chem. Soc. 2007, 28, 307.

Buéc 3. Piéu ché tert-butyl 3-bromo-7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat

(chét trung gian 1-3)

1) LiOH
2) O Bu

‘:C02Me tB O NMe2 w COztBU
Br

1-3

Dung dich I-2 (4,00g, 17,2mmoL) trong 2:1:1 THF:MeOH: nuéc (100mL)
dugc xir Iy bang LiOH (1,23g, 51,5mmol) va khudy & RT trong 2 gio. LCMS chi ra
phan tng s& dugce hoan thanh. Lam ngudi phan tmg bing NH,CI chita nudc bio hoa,
pha loang béng EtOAc, rira béng nudc va nude mudi, 1lam kho (Na,S0y), va co dic.
Hoa tan dau thu dwoc (3,33g, 15,2mmol) hoa tan trong toluen (20mL) duge xir 1y bang
DMF di-t-butyl axetal (18,2mL, 76,0mmoL) va khudy & 60 °C trong 16 gio. LCMS
chi ra su tao thanh cia san phdm méi. Loai bd dung mdi trong ap suit giam va tinh
sach diu thu dugc biang FCC (EtOAc/hexan) dé thu dugc chét trung gian I-3 (2,07g,
47%). LCMS m/z (M+H-tBu, 219,0, 221,0); 'H NMR (400MHz, DMSO) § 5,16 —
5,09 (m, 1H), 5,06 — 4,99 (m, 1H), 1,85 — 1,73 (m, 2H), 1,46 (s, 9H), 1,38 — 1,27 (m,
2H).
Budc 4. DPidu ché tert-butyl 7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (chét trung

‘:COZtBU Zn, ACOH COZtBU
Br

-3 -4

gian I-4)

Thém axit axetic (10,4mL) va bdt Zn theo ting phan (7,1g, 109mmol) vao dung
dich dang khudy chira I-3 (10g, 36,3mmoL) trong THF (24mL) va nugc (24mL) & 0°C.
Khudy huyén phu dic cta phan tng dén nhiét do phong trong 30 phit. Bot Zn bd sung
(~10g) dugc thém vao khi can dé phan tng hoan thanh. Phan ung duoc loc qua nut
xelit va rira chat rin nay bang EtOAc. Trung hoa dich loc bang natri bicacbonat bdo
hoa (pH ~8-10), pha lodng thém bing EtOAc, rira bang nude va nude mudi, lam khd
(Na,S0,), loc, va ¢ dic. Ddu mau vang thu duoc, chét trung gian [-4, (7,0gam, 98%)
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dugc st dung trong bude tiép theo ma khong cén tinh sach thém. LCMS m/z (M+H-
tBu, 141,1); '"H NMR (400 MHz, CDCL;) § 6,90 (d, J = 1,8Hz, 1H), 5,19 - 5,15 (m,
1H), 5,08 - 5,06 (m, 1H), 1,94 - 1,81 (m, 2H), 1,49 (s, 9H), 1,33 — 1,25 (m, 2H).

Busc 5. Diéu ché N-(3,4-diclophenyl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit
(chét trung gian I-5)

1) HCI
2) EDCI, DMAP
Cl Cl
X X
COABU 1 N cl N cl
LN T o N
I-4 I-5

Thém HCI (37%, 6mL) vao dung dich dang khudy chtra I-4 (3,50g, 17,8mmolL)
trong 1,4-dioxan (6mL). Khudy hdn hop phan Gng & nhiét do phong trong 2h. LCMS
chi ra phan (mg da hoan thanh. Loai bé dung méi trong ap suit giam va pha loang hop
chit nay bang nudc va chiét bing etyl axetat. Lép hitu co dugc rira bang nude va nude
mudi, 1am kho (Na,SOy), loc, va co dic. Hoa tan san phém axit carboxylic thé (2,4g)
trong pyridin khan (12mL) vé6i 3,4-dicloanilin (2,30g, 14,3mmol), EDCI (4,00g,
21,4mmol) va DMAP (872mg, 7,14mmol). Khudy hdn hop phan ung ¢ nhiét d phong
trong 4h. Loai bd dung moi trong ap sudt giam va hép thu phan cin thu duge trong etyl
axetat va HCI 1M. Rira 16p hitu co bang HC1 1M va nuéc mudi, 1am kho (NaySOy), loc,
va ¢O dac. Tinh sach phén can thu duoc béng FCC d thu duoc chét trung gian I-5
du6i dang chét rin mau nau vang (1,5g, 30% toan bd). LCMS m/z (M+H, 283,1); 'H
NMR (400MHz, DMSO) 6 10,11 (s, 1H), 8,04 (d, J = 2,3 Hz, 1H), 7,63 (dd, J = 8.9,
2,4Hz, 1H), 7,58 (d, J = 8,8Hz, 1H), 7,10 (d, J = 1,8Hz, 1H), 5,22 (d, J = 4,0Hz, 1H),
5,18-5,15 (m, 1H), 1,80 — 1,74 (m, 2H), 1,28 — 1,20 (m, 2H).

Budc 6. Didu ché hop chit 107 va hop chét 115

0,0

BINAP cl

cl
RhCl(cod), | ﬁj\ ? /@: 0 @:
‘)J\ KaCO4 A N cl
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Gia nhiét hén hop I-5 (500mg, 1,76mmol), 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin-2-amin (581mg, 2,64mmol), 2,2-bis(diphenylphosphino)-
1,1-binaptalen (110mg, 0,176mmol), clo(1,5-xyclo octadien)rodi(I) dime (43mg, 0,088
mol) va kali cacbonat (121mg, 0,88mmoL) trong dioxan (10mL) va nuéc (2mL) trong
vi song & 100°C trong 1h. LCMS chi ra hai dinh c6 khéi lugng M+1, 378, 380; mot
nho va 16n. Loc hdn hgp phan tmg thd va tinh sach hop chit thd bang HPLC (10 dén
70% 0,05% TFA trong axetonitril). Cac phin chira dinh tht hai dé giai hip dugc o
dic trong ap sudt giam. Phin cin thu duoc dugce hap thu trong etyl axetat, rira bang
natri bicacbonat chira nude 10%, nude va nude mudi, 1am khod (Na,SOy), loc, va ¢cd
ddc. Phin cin thu duogc dugc hép thu trong nudc/axetonitril 1:1 va duge dong kho dé
thu duoc hop chit 107 (324mg, 46%) dudi dang chit rin mau trang. Quy trinh tuong
tu dugc tién hanh déi v6i dinh thr nhit dé giai hip khoi HPLC dé thu dugc hop chét
115 (95mg, 14%).

Hop chit 107: LCMS m/z (M+H, 378,1); '"H NMR (400MHz, DMSO) 6 10,34
(s, 1H), 8,01 (d, J = 2,4Hz, 1H), 7,79 (d, J = 5,2Hz, 1H), 7,57 (d, J = 9,0Hz, 1H), 7,44
(dd, J =8.,9, 2,4Hz, 1H), 6,39 (dd, J = 5.2, 1,5Hz, 1H), 6,33 (d, J = 1,4Hz, 1H), 5,85 (s,
2H), 4,86 (t, J = 5,1Hz, 1H), 4,54 (d, J = 4,6Hz, 1H), 3,17 (d, J = 5,1Hz, 1H), 2,99 (td,
J=35,2, 1,5Hz, 1H), 1,78 — 1,46 (m, 4H).

Hop chét 115 LCMS m/z (M+H, 378.0); '"H NMR (400MHz, DMSO) 6 9.51 (s,
1H), 7,50 (d, J = 5,3Hz, 1H), 7,45 (d, J = 2,3Hz, 1H), 7,32 (d, J = 8,8Hz, 1H), 7,00
(dd, J = 8.8, 2,4Hz, 1H), 6,32 (d, J = 5,5Hz, 2H), 5,56 (s, 2H), 4,78 (d, J = 3,5Hz, 1H),
4,38 (d, J =3,9Hz, 1H), 3,14 (d, ] = 9,8Hz, 1H), 3,05 (d, J = 9,6Hz, 1H), 1,57 (ddq, J =
17,7, 6,8, 4,1, 3,1Hz, 4H).

Vi du 2: Téng hop (IR2R,3 S,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit (hgp chét 118) va tach chit ddng phan déi anh
Budc 1. Didu ché metyl 7-oxabixyclo[2.2.1]hept-2-en-2-carboxylat (chét trung gian 17)

CO,Me CO,Me
Zn, AcOH
Br H,O

-2 I-7
Lam mat dung dich I-2 (1,00g, 4,29mmoL) trong nudc (10mL) dén 0°C va xir
Iy bang axit axetic (1,23mL). Thém bui kém (421mg, 6,44mmol) trong 2 phuat va lam
4m hdn hop dén RT trong 10 phut. LCMS chi ra phan Ung s& dugc hoan thanh. Pha

-82-



26159

lodng hdn hop phéan ting bing EtOAc, rira bing NaHCOs chira nudc bdo hoa va nude
mubi, 1am kho (MgS0,), loc, va ¢b dic. Hz"ip thu phén cdn thu dugce trong DCM va
tinh sach bang FCC (80 g, 0-80% EtOAc, 30 phut) dé thu dwoc I7 mong muén (1,18¢,
hiéu suit 85%). LCMS m/z (M+1, 155,2); '"H NMR (400MHz, DMSO) 6 7,11 (s, 1H),
5,10 (d, J = 4,4Hz, 2H), 3,69 (s, 3H), 1,82-1,69 (m, 2H), 1,24-1,13 (m, 2H).

Bude 2. Didu ché 1R,2R,35,4S)-metyl 3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxylat (chét trung gian I-8)

BINAP 050

RhCl(cod),
K,CO,4 | X CO,Me
—
N

| X
.8 ~zN

‘/ﬂCOQMe

I-7
Dung dich I-7 (200mg, 1,297mmol), BINAP (72,7mg, 0,117mmol), 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin  (559mg, 2,72mmol), K,CO; (90mg,
0,649mmol), va RhCl(cod), (12mg, 1,297mmoL) trong dioxan (12mL)/nuéc (4mL)
tao chan khong va nap argon hai 1in va tiép d6 1am 4m & 100°C trong 60 phut trong 10
phan ng vi séng. LCMS chi ra hdu hét khéi san phim c6 lugng nhé 1-9 gan bé mit
dung mdi. Pha lodng hdn hop phan @ng bing EtOAc, rira bing nudc va nude mubi,
lam kho (Na,SOy), loc, va cd dic. Hép thu phén can thu duoc hép thu trong DCM va
tinh sach bang FCC (DCM/EtOAc) dé thu dugce san pham mong mudn chét trung gian
I-8 dudi dang hon hop trans:cis 4:1 (261mg, 82%). LCMS m/z (M+1, 234.2). '"H NMR
cta hon hop 4:1 (400MHz, DMSO) & 8,47 (d, J = 6,1Hz, 2H), 8,41 (d, J = 6,1Hz,
0,5H), 7,29 (d, J = 6,1Hz, 2H), 7,20 (d, J = 6,1Hz, 0,5H), 4,89 — 4,81 (m, 1,3H), 4,53
(d, J =4,7Hz, 1H), 4,50 (d, J = 4,1Hz, 0,3H), 3,65 (s, 3,8H), 3,44 (d, ] = 9,8Hz, 0,3H),
3,30 -3.27 (m, 1,3H), 3,12 - 3.05 (m, 1H), 1,78 — 1,52 (m, 5H).
Bu6e 3: Didu ché axit (1R,2R,3S,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-

carboxylic axit (chat trung gian [-9)

CO,Me .\‘\\C02H
LiOH
| X >
N N

1-8 1-9
Xir ly dung dich I-8 (hdn hop trans:cis 4:1, 168mg, 0,720mmolL.) trong THF

(3mL), MeOH (2mL) va nuéc (ImL) bing LiOH (103mg, 4,32mmol) va khudy &
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80°C trong 2 gid. LCMS chi ra phan (g s& duoc hoan thanh. Piéu chinh dung dich
dén pH 3 béng HCI va duogc c6 ddc trong ap suét giam. Phén cin thu dugc, chat trung
gian -9, duoc lam kho trong chan khong qua dém va duoc str dung truc tiép & bude
tiép theo ma khong can tinh sach thu dugc hiéu suét dinh luong. LCMS m/z (M+1,
220,2).

Theo cach khac, I-9 ¢ thé duge tdng hop tir [-7 trong phan rng mot binh:

1)BINAP  O-g-0

RhCl(cod),
KO3 (1
—
N
héitew  '2Me 2) LiOH, reflux
O —

-7

Tao chan khong dung dich 1-7 (200mg, 1,297mmol), BINAP (72,7mg,
0,117mmol), 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (559mg,
2,72mmol), K,CO; (90mg, 0,649mmol), va RhCl(cod), (12mg, 1,297mmolL) trong
dioxan (12mL)/nu6ce (4mL) va nap argon hai 1an va tiép d6 lam 4m & 100°C trong 60
phut trong 10 phén tmg vi séng. LCMS chi ra hdu hét I-8 ¢6 mit véi cac lugng nho cta
1-9. Lgp lai phan ting 7 lan theo cing mot quy mé dbi véi cing mot két qua (téng 1,6
gam cua I-7 dugc st dung, 10,38mmol). Két hop cac hdn hop phan g, pha lodng
bang MeOH (200mL) va THF (200mL), va xtr ly bing LiOH (746mg, 31,1mmol).
Khudy hdn hop phan Gng & RT trong 2 gio. LCMS chi ra khdng c6 su thay d6i vé ty 16
cia 1-9:I-8. Thém 746mg LiOH (31,1mmol) va lam 4m phéan trng & 80°C trong 1h.
LCMS chi ra ty 1¢ khodng 1:2 cta I-9:I-8. Thém 746mg LiOH khéc (31,1mmol) va
khudy hdn hop phan ung trong 1 gio & 80°C. LCMS chi ra phan tng da hoan thanh.
Cd dac dung dich thu dugc trong ap suét giam va lam kho trong chan khong qua dém.
Phén cin thu duoc chtra san phém va cac chit rin hitu co duoc hép thu trong 300mL
DCM:MeOH theo ty 1€ 1:1, thém xelit, va dung dich dugc ¢d dic. Nap hon hop xelit
1én trén cot va giai hip san phim (cot 80g, 0-90% MeOH/DCM, 35 phut) dé thu dugc
san pham axit mong mudn ¢6 lugng 16m silica gel (7,8 gam khdi luong thd; 2,28 gam
1a ly thuyét). Hon hop san pham dugc st dung & budce tiép theo chi chiém 25% khéi

lugng twong (mg véi san pham axit mong muén. (Luu y: I-9 tan trong nuéc trong diéu
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kién xur ly ¢6 tinh bazo, trung tinh va axit va do d6 khong c6 viéc xtt ly dugc thuc
hién). LCMS m/z (M+1, 220,2).
Budc 4. Diéu ché hop chit 118

Cl I
2 8 0
“\\\COZ H H2N Cl v

T3P, DIEA

1-9 118

Xir Iy hén dich chua I-9 (90mg, 0,411mmol) (360mg bao g&n Si0,), 3.,4-
dicloanilin (100mg, 0,616mmol), va T3P (0,489mL, 0,821mmoL) trong etyl axetat
(8mL) duoc xir 1y bang DIEA (0,215mL, 1,232mmol). Sau 5 phut khudy & 23°C, dung
dich van 1a hén dich. Thém DMF (3mL) van chi két tia nhe. Khuéy hdn hop phan ung
trong 30 phut & RT, ma LCMS chi ra SM:san phim c6 ty 1& 1:1. Lam 4m phén tng &
80°C trong 20 phut va LCMS chi ra ty 1€ turong ty ctia SM so véi san phdm. Thém bd
sung T3P (0,489mL, 0,821mmol) va DIEA (0,43mL, 6equiv) va tiép tuc phan Gng &
80°C thém 40 phiit bd sung. LCMS chi ra phan tng cin chuyén hoa ~90%. Khudy hén
hop phan tng thém 1 gio nita & 80°C tiép d6 lam mat nhiét do phong. Tién hanh phan
Ging giéng hét d6i véi 1,0 gam -9 (4,0 gam bao gébm khéi luong SiO,), 10,8mL T3P
(4equiv), 7,17mL DIEA (9equiv), trong 100mL EtOAc va 30mL DMF. Lam 4m phan
tmg & 80°C trong 45 phit va phan Gmg dugc danh gid 1a hoan thanh bing LCMS. Sau
khi 1dm mat dén RT, hai hdn hop phén ing nay dugc két hop va pha lodng bing
EtOAc, ria béng nuéc va nude mudi, 1am kho (Na,S0Oy), loc, va ¢d dic. Tinh sach
phin cin bang sic ky (80g cot vang, 0-70% EtOAc/DCM trong 20 phit, tiép d6 0-40%
MeOH/DCM trong 20 phut) dé thu duge san phim mong mudn hop chit 118 (1,34g,
3,50mmol, hiéu suét 74%) 1a chit rin mau tréng.

Hop chét 118 dugc tinh sach bing tai két tinh. Hoa tan chét rén nay trong
~150mL MeCN va gia nhiét dén hoi luu cho dén khi chét rin nay tan hoan toan. it
dung dich nay trong ti dong -20°C qua dém. Céc tinh thé duoc loc loai va rira bing
MeCN lanh d thu duge 1,05 gam chét ran két tinh mau trang nhat. Dich cai duoc cd
dic va dugc tai két tinh tr MeCN theo cach giéng hét dé thu dugc 0,155g hop chat
118 bo sung (tong thu hdi ~93%). Ca hai mé nguyén liéu 1a tinh sach bing 'H NMR va
dugc lam kho trong chan khong cao. Piém néng chay dugc xac dinh 1a 228-230°C
(10°C/ phut, khong chinh xac).
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Sur téch bat ddi xtmg 155mg hop chit 118 thu duge 66,9mg (1R,2R,3S,4S)-N-
(3,4-diclophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (hop chét
71) (dinh 1) va 629mg (18,28,3R,4R)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit (hgp chit 103) (dinh 2) sau khi tai két tinh ca
hai chdt dong phan déi anh tir MeCN. LCMS m/z (M+1, 363,1); '"H NMR (400MHz,
DMSO) 6 10,35 (s, 1H), 8,48 (dd, J = 4,4, 1,6Hz, 2H), 8,01 (d, J = 2,4Hz, 1H), 7,57 (d,
J=8,8Hz, 1H), 7,43 (dd, J = 8,8, 2,4Hz, 1H), 7,27 (dd, J = 4,5, 1,7Hz, 2H), 4,93 (t, ] =
5,1Hz, 1H), 4,59 (d, J = 4,3Hz, 1H), 3,39 (d, J = 5,0Hz, 1H), 3,07 (td, J = 5,1, 1,5Hz,
1H), 1,80 — 1,49 (m, 4H).

Vi du 3. Téng hop (IR,45)-N-(2-clo-[1,1"-biphenyl]-4-y1)-3-(6-(triflometyl)pyridin-2-
yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit (hop chit 160)

F3G
=N 0
\ /%
Na,CO3 CO,Me
COMe  Pd(PhyP),
N
Br | _
-2 1-10

Budce 1. Didu ché metyl 3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-
2-carboxylat (chét trung gian I-10)

X 1y hdn dich dioxan (10mL) chira metyl 3-bromo-7-oxabixyclo[2.2.1]hept-2-
en-2-carboxylat I-2 (356mg, 1,526mmol), 2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD-6-(triflometyl)pyridin (500mg, 1,831mmol) va tetrakis (176mg, 0,153mmol) bang
natri cacbonat (1,144mL, 2,289mmol, dung dich 2M). Hon hop phan tmg dugc nap
nito va dugc gia nhiét trong binh phan tng vi séng trong 45 phut & 120°C. Thém
AcOEt va rira bang nude. Co dic pha hitu co va tinh sach bing FCC (0 dén 40 %
EtOAc/hex) dé thu duoc xiro mau vang la san phdm mong mudn chét trung gian I-10
(295mg, 61%). LCMS m/z (M+1, 300,0).

Budc 2. Diéu ché 3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-
2-carboxylic axit (chét trung gian I-11)

COzMe COZH
LiOH
N CF ———————= N. _CF,
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Dung dich I-10 (290mg, 0,969mmoL) trong MeOH (5SmL) dugc xir ly bang lithi
hydroxit (1,938mL, 1,938mmol, dung dich 1N) va khuéy & RT trong 6 gio. Axit hoa
hén hop phan tig bing AcOH dén pH 5-6. Tao két tia chit rin mau tring. Loc tiép do
1a rira bang nude thu duge chit rin mau trang 1a san phdm mong mudn cht trung gian

I-11 (220mg, 76%). LCMS m/z (M+1, 286,0).

Budc 3. Diéu ché hop chét 160
Ph O
IO NS
CO,H HoN Cl
o er, T (P
N_CFs
@ N
11 CF,

Xu ly dung dich EtOAc (3mL) cua I11 (40mg, 0,140mmol) va 2-clo-[1,1'-
biphenyl]-4-amin (28,6mg, 0,140mmol) bing propanphosphonic anhydrua (0,427mL,
0,701mmol). Sau khi thém, gia nhiét dung dich dén 80°C qua dém. Pha lodng hdn hop
phéan Gng béng EtOAc, rira bang NaHCO; chira nuée bdo hoa, 1am kho (Na,S0Oy), loc,
va cO dac. Tinh sach ph?m can thu duoc béng FCC (0 dén 60 % AcOEt/hex) dé thu
dugc chét rin 14 san phdm mong mudn hop chét 160 (42mg, hiéu suit 57%). '"H NMR
(400MHz, CDCl;) 6 11,70 (s, 1H), 8,09 (d, J = 8,0, 1H), 7,89 (d, J = 2,1, 1H), 7,82 —
7,73 (m, 1H), 7,67 — 7,53 (m, 2H), 7,51 — 7,39 (m, 5H), 7,35 (d, J = 8,4, 1H), 5,76 —
5,59 (m, 1H), 5,59 — 5,44 (m, 1H), 2,28 — 2,11 (m, 2H), 1,76 (t, J = 8,4, 1H), 1,65 (d, J
= 8,8, IH); LCMS m/z (M+1, 471,1).

Vi du 4. (1IR,2R,3R,45)-N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit (hop chét 155)

o Cl o cl
L
‘g N Cl PdIC,H, @ N cl
EtOAc N
=

N~ N
CF3 CFs
119 155

Hydro hoéa dung dich N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit (22mg, 0,051mmol) va paladi 5% trén
cacbon (20mg) ¢ latm trong 16 h. Phan ing dugc loc qua xelit va rira bang EtOAc. Co
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ddc dung moi va tinh sach hop chit thd bing HPLC (10-90% ACN/ nuéc) dé thu duoc
san phdm mong mudn hop chét 155 (20mg, 86%). 'H NMR (400 MHz, CDCl;) & 7,80
(t, 7=78, 1H), 7,51 (t, ] = 9,7, 2H), 7,35 — 7,27 (m, 3H), 7,11 (dd, J = 2,3, 8,7, 1H),
4,98 — 4,86 (m, 2H), 3,92 (dd, ] =4,5, 11,3, 1H), 3,52 (dd, T = 5,1, 11,4, 1H), 2,39 (t, J
=8,6, 1H), 1,99 (t, ] = 8,4, 1H), 1,78 (dd, ] = 4,6, 8,0, 2H); LCMS m/z (M+1, 431,1).
Vi du 5, Téng hop (IR,2S,3R,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit (hop chit 134)

(lj /\/CI /©[
\J\ morpholm’ morpholme @J\
O "C oo, CF3
N\N
s 134

Thém morpholin (ImL) vao (1R,2R,3R,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-
(triflometyl)-1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit 156 (5mg,
0,012mmol) va gia nhiét phan tmg dén 80°C qua dém. Tinh sach hdn hop phan Gng
truc tiép bang HPLC (20 to 90 % ACN/ nuéce) dé thu duoc san phim mong mudn hop
chit 134 (3,0mg, 54%). 'H NMR (400 MHz, CDCl) 6 8,01 (s, 1H), 7,78 (t, T = 1,3,
1H), 7,40 (d, J = 1,4, 2H), 6,49 (s, 1H), 4,91 (dd, J = 5,2, 10,9, 2H), 3,93 (s, 3H), 3,78
—3,65 (m, 1H), 2,83 (d, J = 5,2, 1H), 2,06 — 1,91 (m, 1H), 1,74 — 1,61 (m, 3H); LCMS
m/z (M+1, 438,1).

Vi du 6. Téng hop (IR,2R,48,5S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-
yl)-8-oxatrixyclo[3.2.1.02,4]octan-2-carboxamit (hop chét 85)

Budc 1. Piéu ché (1R,2R,48,5S)-tert-butyl 4-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxylat (chit trung gian I-13)

o

i S ?
ﬂ O/l< /l\ NaH '\\\\J\O/|<
| X j | X
/N /N

1-12 113

Xir ly dung dich trimetylsulfoxoni iodua (483mg, 2,195mmoL) trong DMSO
(7,3mL) bing 60% NaH trong dau khoang (88mg, 2,195mmol) va khudy & nhiét do
phong trong 30 phut (dimg lam thodt khi). Thém nhé giot chat trung gian I-12 (200mg,
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0,732mmoL) trong 7,0mL DMSO va lam 4m hén hop thu duge & 50°C trong 16 gio.
Pha lodng hdn hop phan tng bing EtOAc, ria bing nudc va nudc mudi, 1am kho
(Na,S0,), loc, va cb dic dé thu duoc san phém mong muén, chét trung gian 1-13,
(200mg, 90%). LCMS m/z (M+1, 288,3).

Budc 2. Diéu ché axit (1R,2R,4S,58)-4-(pyridin-4-yl)-8-oxatrixyclo[3.2.1.02,4]octan-
2-carboxylic (chat trung gian I-14)

O O
LK Loy
3 N g 2N
Xir ly dung dich I-13 (195mg, 0,679mmoL) trong DCM (thé tich: 5mL) & 23°C
bang TFA (5mL, 64,9mmol) va khudy trong 2h. Loai b chit bay hoi trong hoi trong
hoi nito, va phan can thu duge ddng soi bang toluen hai 1dn dé thu dugc san pham
mong mudn chat trung gian I-14 1a mubi TFA (234mg, 95%). LCMS m/z (M+1,
232,1).
Buéce 3. Bidu ché hop chét 85

Cl
0 “r

9 O o

\|J\ H,N F |J\ O
@ OH HATU, DIEA SISN F
~ N | ~ N

114 85

Xt ly dung dich I-14 (15mg, 0,065mmol), amin (21,6mg, 0,097mmol) va
HATU (49mg, 0,130mmoL) trong EtOAc (ImL) biang DIEA (0,034ml, 0,195mmol)
va khudy hén hop phan ung & 70°C trong Sh. Pha lodng hdn hop phan tng bing
EtOAc, rira béng nude va nude mudi, 1am kho (Na,SOy), loc, va cd dac. Tinh sach
phan cin bang FCC d thu dugc san phdm mong mudn hop chit 85 (9,7mg, 31%). 'H
NMR (400MHz, MeOD) & 8,47 — 8,43 (m, 2H), 7,70 — 7,17 (m, 9H), 4,79 (d, ] =
4,7THz, 1H), 4,65 (d, ] = 4,8Hz, 1H), 2,45 (ddd, J = 11,5, 9,1, 4,0Hz, 1H), 2,04 — 1,96
(m, 1H), 1,88 (d, J = 4,9Hz, 1H), 1,83 (dt, J = 11,3, 4,4Hz, 1H), 1,79 — 1,69 (m, 1H),
1,26 (d, J = 4,8Hz, 1H); LCMS m/z (M+1, 435,2).
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Vi du 7. Téng hop (1S,25,3R,4R)-3-xyano-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit (hgp chét 77)

Buéc 1. Ditu ché axit (IR2S,3R,4S)-3-((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxylic (chét trung gian I-16)

HoN cl 0
@O T N cl
: > X
1-15 1-16

Khudy dung dich I-15 tir Alfa Aesar (500mg, 2,97mmol) va 3,4-dicloanilin
(482mg, 2,97mmoL) trong THF (thé tich: 25mL) & 23°C trong 16 gid. Thu dugc chit
két tia. Loc hdn hop phan tng dé thu dugc I-16 (368mg, 35%). LCMS m/z (M+1,
330,0).
Buéc 2. Pidu ché axit (IR,28,38,45)-3-((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxylic (chét trung gian I-17)

0 O

OH OH
H LiOH ., H
N Cl - = "’H—N Cl
> X ° X
Cl Cl
1-16 1-17
Xur ly dung dich I-16 (300mg, 0,909mmoL) trong THF (6mL) va nu6c (6mL)
bing LiOH (218mg, 9,09mmol) va dung dich dugc lam 4m & 80°C trong 16 gio.
LCMS chi ra sy tao san phdm hoan chinh. Axit héa hdn hop phan @ng bang HCI 1N,
pha loang béng EtOAc, rira béng nude va nude mudi, 1am kho (Na,S0Oy,), loc, va cd
dic dé thu dugc I-17 (300mg, 95%). LCMS m/z (M+1, 330,1).
Budc 3. Ditu ché axit (IR,2S,3S,4S)-3-((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxylic (chit trung gian I-18)
o)

o
OH NH
@) Cl)J\O/Y @)* 2
s, H . H
N Cl' DIEA; NH,OH N Cl
0o 0
Cl Cl

117 1-18
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Xt ly dung dich I-17 (100mg, 0,303mmoL) trong tetrahydrofuran (1212pul)
bing DIEA (58,2pl, 0,333mmol) va isobutyl cloformat (43,6p, 0,333mmol) va khudy
¢ RT trong 30 phat. Thém amoni hydroxit (126pl, 0,909mmol) va khudy hén hop phan
ung trong 30 phat. LCMS chi ra san pham mong muédn c¢6 ty 1¢ gin bang nguyén li€u
ban du. Lap lai phan tng bing 200mg I-17 dé thu duoc cing két qua. Hai mé nay
duoc két hop, rua béng nude va nude mudi, 1am khod (Na,S0,), loc, va co dic. CH
ging tinh sach phén cin thu duoc bang FCC; tuy nhién, san phdm du dinh chét trung
gian I-18 khong thé dugc tach tir nguyén liéu ban dau khong phéan tmg. Cac phén chtra
san pham duogc két hop, ¢b dic, va duge dua dén phan tmg tiép theo.

Budc 4. Didu ché hop chét 77
O

NH, CN
. ON
N Cl "N Cl
o) \C[ TFAA, DIEA 0 \©:
Cl Cl

1-18 77

Xt ly dung dich I-18 (100mg, 0,304mmoL) trong DCM (thé tich: 2mL) bing
TFAA (0,064mL, 0,456mmol) va DIEA (0,106mL, 0,608mmol) va khudy & 23°C
trong 4 gid. LCMS chi ra su tao san phadm cing véi axit SM carboxylic tir phan ung
truée. Loai bd cac chat dé bay hoi trong hoi nito va tinh sach phéan cin bang FCC dé
thu dugc san phim mong mudn nitril, hop chét 77, (58mg, 58%). LCMS m/z (M+1,
311,1).

Bang cach 13p lai cac quy trinh dugc md ta trong cac quy trinh chung va cac vi
du néu trén, st dung cac nguyén liéu ban dau thich hop, thu dugc cac hop chét co cong
thire I sau ddy, nhu duge nhan biét trong bang 3 sau day.

Cén hiéu rang néu ¢6 vé c6 su khac nhau gilta tén va céu tric coa hop chét cu
thé, ciu trac nay can dugc xem la dung nhu tén hop chét dugc tao ra tir cac ciu tric
nay.

Céan hiéu thém réng, néu khong duoc nhan biét cu thé, cu truc da duoc mo ta
trong bang 12 hdn hop ctia cac chit dong phan ddi anh.

Bang 3: Minh hoa bang vi du hop chit c6 cong thirc I cia sang ché

Vi | Cautrac Dit liéu vat ly ’
du MS (m/z), Phén tich nguyén t6, 'H
sb NMR, Diém néng chay, HPLC RT
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"H NMR (400MHz, MeOD) 5 7,88 (d,
J = 54Hz, 1H), 7,83 - 7,81 (m, 2H),
7,33 (d, T = 1,8Hz, 1H), 6,97 (s, 1H),
6,83 (d, J = 5,7Hz, 1H), 4,82 (t, J =
52Hz, 1H), 4,52 (d, J = 4,7Hz, 1H),
3,36 (d, T = 5,0Hz, 1H), 2,97 (td, J =
5.2, 1,5Hz, 1H), 1,78 - 1,60 (m, 4H),
1,22 (t, J = 7,4Hz, 3H).

LCMS m/z 472,2.

RT 2,17 phat (5 phut) (C18, 20-90%,
nuée (TFA 0,05%)/ACN)

"M NMR (400MHz, DMSO) & 10,63
(s, 1H), 8,01 (dd, J = 1,0, 8,4Hz, 1H),
7,83 (d, J = 1,6, 8,0Hz, 1H), 7,79 (d, J
= 8,0Hz, 2H), 7,54 (d, J = 8,0Hz, 2H),
7,47 — 7,40 (m, 1H), 7,11 — 7,05 (m,
1H), 5,11 (s, 1H), 4,98 (s, 1H), 4,30 (q,
J = 7,1Hz, 2H), 4,04 (d, J = 9,6Hz,
1H), 3,44 (d, J = 9,6Hz, 1H), 1,78 —
1,71 (m, 4H), 1,30 (t, J = 7,1Hz, 3H).
LCMS m/z (M+1, 468,12).

RT 1,66 phut (3,5 phut) (C18, 20-
100%, nuée (TFA 0,05%)/ACN)

'H NMR (400MHz, DMSO) § 10,33
(s, 1H), 10,10 (s, 2H), 8,01 (d, J =
2,4Hz, 1H), 7,57 (d, J = 8,8Hz, 1H),
7,45 (dd, J = 2,4, 8,9Hz, 1H), 7,43 (s,
1H), 4,84 (t, J = 5,1Hz, 1H), 4,38 (d, J
= 4,5Hz, 1H), 3,29 (d, J = 4,7Hz, 1H),
3,00 (t, ] = 4,5Hz, 1H), 1,69 - 1,48 (m,
4H).

LCMS m/z (M+1), 352,05).

RT 2,22 phut (5 phut) (C18, 10-90%,
nuée (TFA 0,05%)/ACN)

-92-




26159

'H NMR (600MHz, DMSO) 6 = 10,37
(s, 1H), 8,00 (d, J=2,4Hz, 1H), 7,58 (d,
J=8,8Hz, 1H), 7,45 (dd, J=2,5, 8,8Hz,
1H), 7,29 (d, J=1,8Hz, 1H), 6,07 (d,
J=1,8Hz, 1H), 4,90 (t, J=5,2Hz, 1H),
4,60 - 4,55 (m, 1H), 3,50 (d, J=5,0Hz,
1H), 3,05 (td, J=1,4, 5,2Hz, 1H), 1,73 -
1,52 (m, 4H).

LCMS m/z (M+1, 366,07).

RT 1,61 phit (3,5 phat) (C18, 10-90%,
nude (TFA 0,05%)/ACN)

_N
Pong phan dbi anh don

"H NMR (400MHz, DMSO) & 10,26
(s, 1H), 7,93 (d, J = 2,4Hz, 1H), 7,72
(d, T = 5,3Hz, 1H), 7,50 (d, J = 8,8Hz,
1H), 7,37 (dd, ] = 8.8, 2,4Hz, 1H),
6,31 (dd, ] = 5,3, 1,4Hz, 1H), 6,25 (s,
1H), 5,78 (s, 2H), 4,79 (t, J = 5,0Hz,
1H), 4,46 (d, J = 4,7Hz, 1H), 3,09 (d, J
= 5,1Hz, 1H), 2,92 (t, J = 4,7Hz, 1H),
1,65 - 1,47 (m, 4H).

LCMS m/z (M+1, 378,07).

RT 1,54 phut (3,5 phat) (C18, 10-
100%, nuée (TFA 0,05%)/ACN)

'H NMR (400MHz, DMSO) § 9,66 (s,
1H), 7,50 (d, J = 2,4Hz, 1H), 7,44 (d, J
= 8,8Hz, 1H), 7,32 (s, 1H), 7,12 (s,
1H), 7,10 (dd, J = 2,4, 8,8Hz, 1H),
4,82 (d, J = 3,2Hz, 1H), 4,32 (4, ] =
4,8Hz, 1H), 3,59 (s, 3H), 3,37 (d, J =
9,4Hz, 1H), 2,99 (d, J = 9,4Hz, 1H),
1,71 - 1,55 (m, 4H).

LCMS m/z (M+1, 366,07).

RT 1,46 phit (5 phit) (C18, 10-90%,
nuée (TFA 0,05%)/ACN)

LCMS m/z (M+1, 366,07).
RT 2,23 phat (5 phat) (C18, 10-90%,
nuée (TFA 0,05%)/ACN)
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L 1
-"“J\N cl
H

"
N

ddng phan dbi anh don

'H NMR (400MHz, DMSO) 5 9,70 (s,
1H), 8,28 (d, J = 6,0Hz, 2H), 7,41 (d, J
= 2,4 Hz, 1H), 7,38 (d, ] = 8,8Hz, 1H),
7,26 (d, J = 6,1Hz, 2H), 6,99 (dd, J =
8,8, 2,4Hz, 1H), 4,89 (d, J = 3,4Hz,
1H), 4,53 (d, J = 4,2Hz, 1H), 3,44 (d, ]
=9,7Hz, 1H), 3,21 (d, J = 9,8Hz, 1H),
1,75 - 1,63 (m, 4H).

Theo tinh toan C, 59,52; H, 4,44; Cl,
19,52; N, 7,71; O, 8,81. Thyc té C,
59,66; H, 4,46: N, 7,75,

LCMS m/z (M+1, 363,06).

RT 1,26 phut (2 phit) (C18, 10-100%,
nuée (TFA 0,05%)/ACN)

'H NMR (400MHz, DMSO) & 10,63
(s, 1H), 8,12 (d, J = 8,7Hz, 1H), 8,04
(d, ] =2,3Hz, 1H), 7,80 - 7,73 (m, 3H),
7,59 - 7,54 (m, 2H), 7,51 (d, J = 8,7
Hz, 2H), 7,46 - 7,42 (m, 2H), 7,38 -
7,33 (m, 1H), 5,14 (s, 1H), 5,01 (s,
1H), 4,06 (t, J = 9,2Hz, 1H), 3,89 (s,
3H), 3,47 (d, J = 9,7Hz, 1H), 1,78 -
1,74 (m, 4H).

LCMS m/z (M+1, 530,14).

RT 3,11 phat (5 phit) (C18, 20-90%,
nuéce (TFA 0,05%)/ACN)

10

"'/, \ NH2
7

Ddng phan d6i anh don

'H NMR (400MHz, DMSO) 6 10,34
(s, 1H), 8,01 (d, J = 2,4Hz, 1H), 7,79
(d, J =5,3Hz, 1H), 7,57 (d, J = 8,8Hz,
1H), 7,44 (dd, J = 8,8, 2,4Hz, 1H),
6,39 (dd, J = 5,3, 1,4Hz, 1H), 6,33 (s,
2H), 5,85 (s, 1H), 4,86 (s, 1H), 4,54 (d,
J = 4,7Hz, 1H), 3,17 (d, J = 5,2Hz,
1H), 2,99 (t, J = 4,7Hz, 1H), 1,70 -
1,53 (m, 4H).

Theo tinh toan C, 57,16; H, 4,53; Cl,
18,75; N, 11,11; O, 8,46. Thuc té C,
57,29; H, 5,03; N, 10,42.

LCMS m/z (M+1, 378,07).

RT 1,51 phat (3,5 phuat) (C18, 10-
100%, nudc (TFA 0,05%)/ACN)

-9Y-
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11

2 O
N Cl
H
“
N
Dong phan dbi anh don

"H NMR (400MHz, DMSO) 5 9,70 (s,
1H), 8,28 (d, J = 6,0Hz, 2H), 7,41 (d, J
= 2,4Hz, 1H), 7,38 (d, ] = 8,7Hz, 1H),
7,26 (d, J = 6,1Hz, 2H), 6,99 (dd, J =
8,8, 2,5Hz, 1H), 4,89 (d, J = 3,4Hz,
1H), 4,53 (d, ] = 4,1Hz, 1H), 3,44 (d, ]
=9,7Hz, 1H), 3,21 (d, J = 9,7Hz, 1H),
1,74 - 1,62 (m, 4H).

Theo tinh toan C, 59,52; H, 4,44; Cl,
19,52; N, 7,71; O, 8,81. Thuc t& C,
59,64; H, 4,52; N, 7.67.

LCMS m/z (M+1, 363,06).

RT 1,27 phut (3,5 phat) (C18, 10-
100%, nude (TFA 0,05%)/ACN)

12

'H NMR (600MHz, DMSO) & 10,38
(s, 1H), 8,00 (d, J = 2,4Hz, 1H), 7,56
(dd, J = 3.3, 5,5Hz, 2H), 7,47 (dd, J =
2,5, 8,8Hz, 1H), 6,07 (d, J = 2,2Hz,
1H), 4,81 (t, J = 5,2Hz, 1H), 4,50 (d, J
= 4,8Hz, 1H), 3,74 (s, 3H), 3,41 - 3,38
(m, 1H), 3,36 (d, J = 4,9Hz, 1H), 1,69 -
1,57 (m, 4H).

LCMS m/z (M+1, 366,07).

RT 2,39 phit (5 phut) (C18, 10-100%,
nude (TFA 0,05%)/ACN)

13

'H NMR (600MHz, DMSO) 5 9,59 (s,
1H), 7,50 (d, J = 2,4Hz, 1H), 7,43 (d, ]
= 8,8Hz, 1H), 7,12 - 7,06 (m, 2H), 6,02
(d, T = 1,9Hz, 1H), 4,87 (d, J = 4,3Hz,
1H), 4,46 (s, 1H), 3,63 (d, J = 9,5Hz,
1H), 3,13 (d, J = 9,6Hz, 1H), 1,72 -
1,58 (m, 4H).

LCMS m/z (M+1), 366,07).

RT 1,50 phit (3,5 phut) (C18, 10-90%,
nuée (TFA 0,05%)/ACN)

-05-
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14

"H NMR (400MHz, MeOD) § 8,47 (d,
J = 52Hz, 1H), 7,93 (d, J = 1,7Hz,
1H), 7,47 (dd, J = 5,3, 1,5Hz, 1H),
7,43 (d, J = 2,5Hz, 2H), 7,38 (s, 1H),
4,95 (t, T = 5,2Hz, 1H), 4,66 (d, J = 4,6
Hz, 1H), 3,60 (d, J = 4,9Hz, 1H), 3,11
(td, T = 52, 1,4Hz, 1H), 2,55 (q, J =
7,3Hz, 4H), 1,89 — 1,70 (m, 4H), 1,08
(t, J =7,3Hz, 6H).

LCMS m/z (M+1, 490,12).

RT 2,66 phut (5 phut) (C18, 20-90%,
nuée (TFA 0,05%)/ACN)

15

'H NMR (400MHz, DMSO) & 10,29
(s, 1H), 10,07 (s, 1H), 8,08 (d, J =
5,2Hz, 1H), 7,93 (d, J = 2,4Hz, 1H),
7,75 (s, 1H), 7,50 (d, J = 8,8Hz, 1H),
7,37 (dd, J = 8,8, 2,4Hz, 1H), 3,30 -
3,28 (m, 1H), 6,88 (dd, J = 5,2, 1,4Hz,
1H), 4,85 (t, J = 5,0Hz, 1H), 4,48 (d, J
= 4,3Hz, 1H), 3,59 (s, 3H), 3,01 (t, J =
4,7Hz, 1H), 1,66 - 1,50 (m, 4H).
LCMS m/z (M+1, 436,08).

RT 1,51 phut (3,5 phut) (C18, 10-
100%, nuée (TFA 0,05%)/ACN)

16

"H NMR (400MHz, DMSO) 5§ 10,31
(s, 1H), 10,29 (s, 1H), 8,12 (d, J =
5,2Hz, 1H), 8,01 (s, 1H), 7,93 (d, J =
2,4Hz, 1H), 7,50 (d, J = 8,8Hz, 1H),
7,37 (dd, T = 8,8, 2,4Hz, 1H), 6,91 (dd,
T=52,1,5Hz, 1H), 4,85 (t, ] = 5,1Hz,
1H), 4,47 (d, ] = 4,3Hz, 1H), 3,29 (s,
1H), 3,01 (t, J = 4,6Hz, 1H), 2,30 (q, J
=7,5Hz, 2H), 1,66 - 1,48 (m, 4H), 0,98
(t, J = 7,5Hz, 3H).

LCMS m/z (M+1, 434,10).

RT 1,80 phut (5 phut) (C18, 20-90%,
nuée (TFA 0,05%)/ACN)
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17

'H NMR (400MHz, DMSO) & 10,30
(s, 1H), 7,86 (d, J = 8,0Hz, 2H), 7,80
(d, J 8,0Hz, 2H), 7,55 (d, J = 8,0Hz,
2H), 7,49 (d, J = 8,0Hz, 2H), 5,10 (s,
1H), 4,88 (d, J = 2,8Hz, 1H), 4,25 (q, J
= 7,1Hz, 2H), 3,90 (d, ] = 9,4Hz, 1H),
3,41 (d, J = 9,4Hz, 1H), 1,76 - 1,65 (m,
4H), 1,28 (t, ] = 7,2Hz, 3H).

LCMS m/z (M+1, 468,12).

RT 2,50 phut (5 phit) (C18, 20-90%,
nuée (TFA 0,05%)/ACN)

18

LCMS m/z (M+1, 347,0)

19

'H NMR (400MHz, DMSO) & 10,24
(s, 1H), 825 (s, 2H), 7,99 (d, J =
2,4Hz, 1H), 7,55 (d, ] = 8,8Hz, 1H),
7,45 (dd, J = 8,8, 2,4Hz, 1H), 4,91 (t,J
= 5,1Hz, 1H), 4,45 (d, ] = 4,2Hz, 1H),
3,24 (d, J = 4,9Hz, 1H), 3,10 (s, 6H),
3,08 — 2,97 (m, 1H), 1,82 — 1,44 (m,
4H).

LCMS m/z (M+1, 407,1)

20

'H NMR (400MHz, DMSO) & 10,25
(s, 1H), 8,52 (dd, J = 5,2, 0,8Hz, 1H),
7,76 — 7,60 (m, 1H), 7,50 — 7,02 (m,
8H), 4,88 (t, J = 4,8Hz, 1H), 4,78 (t, J
= 49Hz, 1H), 3,68 — 3,46 (m, 2H),
1,94 (ddd, J = 11,9, 8,9, 3,2Hz, 1H),
1,77 (ddd, J = 12,0, 8,8, 5,2Hz, 1H),
1,70 — 1,41 (m, 2H). LCMS m/z (M+1,
432,1)

21

LCMS m/z (M+1, 410,1)
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22 o i 'H NMR (400MHz, DMSO) § 10,25
R (5, 1H), 9.06 (5, 1H), 8,70 (5, 2H), 7,99
H (d, ] = 2,4Hz, 1H), 7,56 (d, J = 8,8Hz,
7 1H), 7,45 (dd, J = 8,8, 2,5Hz, 1H),
Ne AN 4,99 (t, ] = 5,1Hz, 1H), 4,60 (d, J =
4,0Hz, 1H), 3,47 (d, ] = 4,8Hz, 1H),
3,16 (td, T = 52, 1,6Hz, 1H), 1,80 ~
1,52 (m, , 4H).
LCMS m/z (M+1, 364,0)
23 o i LCMS m/z (M+1, 407,1)
|
-"“J\N cl
H
%N
N” N7
1
24 Yo LCMS m/z (M+1,387,0)
X
{0
H
Oy |
N
25 o J@[Cl LCMS m/z (M+1, 405,1)
a N cl
H
O NH;
0
26 ¢ O 'H NMR (400MHz, DMSO) § 8,40 (d,
o O J = 5,6Hz, 2H), 7,7 (s, 1H), 7,54 (dd, J
@)LN . = 12,0 2,0Hz, 1H), 7,43 ~ 7,38 (m,
o P | 1H), 7,28 ~ 7,16 (m, 7H), 4,83 (dd, J =
N 5,2 52Hz, 1H), 4,58 (d, J = 4,8Hz,
1H), 3,40 (d, J = 4,8Hz, 1H), 2,90
(ddd, J = 5,2, 5,2, 1,2Hz, 1H), 2,01 ~
1,94 (m, 1H), 1,86 ~ 1,64 (m, 3H).
LCMS m/z (M+1, 423,0)
27 LCMS m/z (M+1, 491,1)

-08-
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28

'H NMR (400MHz, DMSO) & 12,79
(s, 1H), 8,07 — 7,99 (m, 1H), 7,83 (dd,
J=12,6, 2,0Hz, 1H), 7,64 (dd, J = 8.4,
2,0Hz, 1H), 7,39 — 7,25 (m, 2H), 6,81
(d, T = 2,0Hz, 1H), 5,61 (d, J = 3.9Hz,
1H), 5,44 (d, J = 2,7Hz, 1H), 1,96 —
1,87 (m, 1H), 1,51 — 1,27 (m, 2H).
LCMS m/z (M+1, 394,1)

29

'H NMR (400MHz, DMSO) & 10,28
(s, 1H), 8,00 (d, J = 2,4Hz, 1H), 7,55
(d, J = 8,8Hz, 1H), 7,50 — 7,34 (m,
5H), 6,04 (s, 1H), 4,93 (t, J = 5,1Hz,
1H), 4,58 (d, J = 3,9Hz, 1H), 3,45 (d,J
= 5,0Hz, 1H), 3,15 — 3,08 (m, 1H),
2,51 (p, T = 1,9Hz, 2H), 2,27 (d, ] =
0,8Hz, 3H), 2,17 (s, 3H), 1,80 ~1,51
(m, 4H).

LCMS m/z (M+1, 456,1)

30

'H NMR (400MHz, DMSO) & 10,19
(s, 1H), 7,91 (d, J = 2,4Hz, 1H), 7,70
(d, J = 2,6Hz, 1H), 7,55 (d, J = 1,9Hz,
1H), 7,47 (d, J = 8,8Hz, 1H), 7,37 (dd,
J=18,8,2,4Hz, 1H), 6,79 (t, J = 2,3Hz,
1H), 5,16 (s, 2H), 4,81 (t, J = 5,1Hz,
1H), 4,43 (d, T = 4,3Hz, 1H), 3,25 ~
3,15 (m, 1H), 2,95 (td, J = 5,2, 1,6Hz,
1H), 1,70 ~ 1,43 (m, 4H).

LCMS m/z (M+1, 378,0)

31

LCMS m/z (M+1, 494,1)

32

LCMS m/z (M+1, 419,1)
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o Ci 'H NMR (400MHz, DMSO) & 10,24
@)LNJ::[F (s, 1H), 8,48 (d, J = 3,6Hz. 2H), 7,69
W (dd, J = 11,9, 2,4Hz, 1H), 7,42 (1, ] =
i 8,6Hz, 1H), 7,23 (ddd, J = 8,8, 2.4,
N 1,1Hz, 1H), 7,19 (d, J = 6,1Hz, 2H),

4,86 (t, J = 5,1Hz, 1H), 4,51 (d, J =
43Hz, 1H), 3,33 (d, J = 5,0Hz, 1H),
3,01 (td, ] = 5.2, 1,6Hz, 1H), 1,78 —
1,36 (m, 4H). LCMS m/z (M+1, 347,0)

S /C[Cl LCMS m/z (M+1, 407,1)

N cl

H

B
N" N7
|
S ci LCMS m/z (M+1, 405,0)

S

"H NMR (400MHz, DMSO) § 8,42 (d,
N J = 5,2Hz, 2H), 7,77 (d, J = 8,8Hz,
Y o 2H), 7,70 — 7,54 (m, 3H), 7,39 (dd, J =

ol 8,4, 6,9Hz, 2H), 729 (it, J = 8.0,
,,,,, /N 1,2Hz, 1H), 7,19 (d, J = 6,3Hz, 2H),
6,72 (d, J = 5,8Hz, 1H), 6,22 (dd, J =
5,8, 1,7Hz, 1H), 5,30 (dd, J = 4.6,
1,7Hz, 1H), 4,61 (d, J = 11,8Hz, 1H),
4,11 (d, J = 11,8Hz, 1H), 3,69 (t, J =
4,3Hz, 1H), 3,11 (d, J = 4,2Hz, 1H).
LCMS m/z (M+1,381,1)

5 ] LCMS m/z (M+1, 379,0)
“\\\”\N Cl
H
@T%N
N/)\NHZ
Y@ LCMS m/z (M+1, 371,1)
N
O AN
l
NJ/VN
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39

"H NMR (400MHz, DMSO) 5 8,55 (d,
J = 5,6Hz, 2H), 8,00 (d, J = 2,0Hz,
1H), 7,60 ~ 7, 40 ( m, 8H), 7,37 ~ 7,33
(m, 2H), 5,01 (dd, J = 4.8, 4,8Hz, 1H),
4,66 (d, J = 4,4Hz, 1H), 3,48 (d, J =
5,2Hz, 1H), 3,15 (brt, J = 5,2Hz, 1H),
1,85 ~ 1,74 (m, 3H), 1,71 ~ 1,60 (m,
1H).

LCMS m/z (M+1, 405,1)

40

'H NMR (400MHz, DMSO) § 10,18
(brs, 1H), 7,91 (d, ] = 2,4Hz, 1H), 7,69
(d, T = 2,5Hz, 1H), 7,47 (d, J = 8,8Hz,
1H), 7,38 (dd, T = 8,8, 2,4Hz, 1H),
7,22 (dd, T = 8,5, 2,5Hz, 1H), 6,34
(brd, J + 8,4Hz, 1H), 5,59 (s, 2H), 4,79
(t, J = 5,1Hz, 1H), 4,32 (d, J = 4,2Hz,
1H), 3,11 (d, J = 5,0Hz, 1H), 2,92 (td,
J =52, 1,5Hz, 1H), 1,70 — 1,36 (m,
4H).

LCMS m/z (M+1, 378,0)

41

LCMS m/z (M+1, 347,1)

42

'H NMR (400MHz, DMSO) & 10,25
(s, 1H), 8,67 (dd, J = 5,1, 0,8Hz, 1H),
7,99 (d, J = 2,5Hz, 1H), 7,87 (d, ] =
1,4Hz, 1H), 7,62 (dd, J = 5,1, 1,8Hz,
1H), 7,56 (d, J = 8,8Hz, 1H), 7,45 (dd,
J=8,8,2,5Hz, 1H), 4,98 (t, J = 5,1Hz,
1H), 4,64 (d, J = 4,6Hz, 1H), 3,53 (d,J
= 4,9Hz, 1H), 3,12 (td, J = 5,2, 1,6Hz,
1H), 1,85 — 1,46 (m, 4H). LCMS m/z
(M+1, 388,1)

43

LCMS m/z (M+1, 451,1)
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44

LCMS m/z (M+1, 439,1)

45

H NMR (400MHz, DMSO) 5 9,68 (s,
1H), 8,61 (dd, T = 13,9, 2,1Hz, 2H),
8,15 (t, ] = 2,41, 1H), 7,26 (d, J =
8,8Hz, 1H), 7,22 (d, J = 2,4Hz, 1H),
6,88 (dd, J = 8.8, 2,4Hz, 1H), 4,83 (d, J
= 3,4Hz, 1H), 4,53 (d, ] = 4,5Hz, 1H),
422 (q, J = 7,1Hz, 2H), 3,52 (d, J =
9,6Hz, 1H), 3,20 ~ 3,12 (m, 1H), 1,87
— 1,40 (m, 4H), 1,22 (t, ] = 7,1Hz, 3H).
LCMS m/z (M+1, 435,1)

46

TH NMR (400MHz, DMSO) 5 10,6 (s,
1H), 7,77 (dd, J = 12,4, 2,00z, 1H),
7,58 (dd, J = 8,4, 2,0Hz, 1H), 7,52 ~
7,44 (m, 3H), 7,37 ~ 7,29 (m, 2H),
5,69 (d, ] = 4,4Hz, 1H), 5,49 (d, J =
4,0Hz, 1H), 2,24 ~ 1,86 (m, 2H), 1,54
~ 1,42 (m, 2H).

LCMS m/z (M+1, 353,1)

47

LCMS m/z (M+1, 392,1)

48

'H NMR (400MHz, DMSO) & 10,20
(s, 1H), 8,88 (d, J = 2,1Hz, 1H), 8,62
(d, J = 2,2Hz, 1H), 8,11 (t, J = 2,0Hz,
1H), 7,91 (d, T = 2,4Hz, 1H), 7,47 (d, J
= 8,8Hz, 1H), 7,36 (dd, J = 8,8, 2,5Hz,
1H), 4,91 (t, J = 5,1Hz, 1H), 4,48 (dd,
J=33, 1,6Hz, 1H), 4,29 (q, ] =7,1Hz,
2H), 3,47 (d, J = 4,8Hz, 1H), 3,06 (td,
J =52, 1,6Hz, 1H), 1,77 — 1,33 (m,
4H), 1,27 (t, J = 7,1Hz, 2H).

LCMS m/z (M+1, 435,0)
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49 F O LCMS m/z (M+1, 420,1)
i
e
N NH,
N
50 O LCMS m/z (M+1, 476,1)
Pe
°
H
=
S
51 0 /@ LCMS m/z (M+1, 395,1)
w m I OCF,
3
N
52 F O LCMS m/z (M+1, 407,1)
i
@)\N F
H
P
N
53 o /C[Cl LCMS m/z (M+1, 364,0)
N Cl
H
7
Na N
54 ~o0 LCMS m/z (M+1, 385,0)
¢
H
7
x_N
55 LCMS m/z (M+1, 371,1)
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56 LCMS m/z (M+1, 430,1)

57 LCMS m/z (M+1, 371,1)

58 'H NMR (400MHz, DMSO) & 10,12
(s, 1H), 8,41 (dd, ] = 4,4, 1,6Hz, 2H),
7,57 (d, T = 8,5Hz, 1H), 7,32 (d, J =
2,0Hz, 1H), 7,25 — 6,94 (m, 3H), 4,87
(t, = 5,1Hz, 1H), 4,51 (d, J = 4,0Hz,
1H), 4,16 (q, J = 7,1Hz, 2H), 3,71 —
3,55 (m, 4H), 3,34 (d, T = 5,0Hz, 1H),
3,05 — 3,00 (m, 1H), 2,92 — 2,80 (m,
4H), 1,75 — 1,46 (m, 4H), 1,22 (t, J =
7,1Hz, 3H). LCMS m/z (M+1, 452,1)

59 0 /@CI LCMS m/z (M+1, 388,0)

AN
_N
60 F ‘ LCMS m/z (M+1, 355,1)
i
A AL

61 o f< LCMS m/z (M+1, 373,1)
\N/N
|
N

62 F O LCMS m/z (M+1,478,1)
i
F
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63 o @[C' LCMS m/z (M+1, 379,0)
N Cl
H
B
N/)\NHZ
64 F ‘ LCMS m/z (M+1, 422,1)
XL
oy PN NH,
B
65 N LCMS m/z (M+1, 460,1)
§ F
)
F
66 o @[C' LCMS m/z (M+1, 378,0)
N Cl
H
B
Z NH,
67 9 LCMS m/z (M+1, 383,1)
2 (L
N F
H
7
X
68 o cl 'H NMR (400MHz, DMSO) & 10,40
o NQC, (s, 1H), 10,26 (s, 1H), 8,09 (brd, J =
H 2,0Hz, 1H), 7,96 (brs, 1H), 7,94 (d, J =
[N jL 2,3Hz, 1H), 7,59 (dd, J = 8,6, 2,4Hz,
7N 1H), 7,49 (d, J = 8,8Hz, 1H), 7,37 (dd,
J =88, 2,4Hz, 1H), 4,86 (t, J = 5,1Hz,
1H), 4,44 (d, J = 3,9Hz, 1H), 3,30 (d, J
= 5,0Hz, 1H), 3,12 — 2,96 (m, 1H),
1,99 (s, 3H), 1,76 — 1,44 (m, 4H).
LCMS m/z (M+1, 420,0)
69 LCMS m/z (M+1, 377,1)
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70

'H NMR (400MHz, DMSO) & 10,35
(s, 1H), 8,46 (d, J = 6,0Hz, 2H), 7,60
~7,50 (m, 2H), 7,46 ~ 7,35 (m, 2H),
7,29 ~ 7,24 (m, 2H), 7,15 (d, J =
6,0Hz, 2H), 4,93 (dd, J = 4,4, 4,4Hz,
1H), 4,88 (dd, ] = 4,4, 4,4Hz, 1H),
3,73 (dd, J = 11,6, 4,8Hz, 1H), 3,59
(dd, T = 11,6, 5,2Hz, 1H), 2,34 ~ 2,27
(m, 1H), 1,71 ~ 1,63 (m, 2H).

LCMS m/z (M+1, 425,1)

71

'H NMR (400MHz, DMSO) § 10,34
(s, 1H), 8,53 — 8,41 (m, 2H), 8,01 (d, J
= 2,4Hz, 1H), 7,57 (d, J = 8,8Hz, 1H),
7,44 (dd, J = 8,8, 2,4Hz, 1H), 7,32 —
7,21 (m, 2H), 4,93 (t, J = 5,1Hz, 1H),
4,59 (d, J = 4,4Hz, 1H), 3,40 (d, J =
5,0Hz, 1H), 3,07 (td, J = 5,2, 1,5Hz,
1H), 1,79 — 1,50 (m, 4H). LCMS m/z
(M+1, 363,1)

72

'H NMR (400MHz, MeOD) & 8,50 —
8,44 (m, 2H), 7,66 — 7,60 (m, 1H),
7,57 — 7,52 (m, 2H), 7,41 — 7,29 (m,
4H), 7,25 — 7,19 (m, 1H), 7,15 (ddd, J
=99, 8,5, 1,3Hz, 1H), 4,98 (t, J =
5,2Hz, 1H), 4,63 (d, J = 4,5Hz, 1H),
3,64 (d, J = 5,0Hz, 1H), 3,12 (td, J =
5,2, 1,7Hz, 1H), 1,86 (m, 3H), 1,72 (m,
1H).

LCMS m/z (M+1, 407,1);

73

'H NMR (400MHz, Axetonitril-d;)
8,24 (s, 1H), 7,83 (d, J = 2,4Hz, 1H),
7,42 (d, J = 8,7Hz, 1H), 7,36 (s, 1H),
5,65 (s, 1H), 4,88 — 4,84 (m, 1H), 4,60
— 4,54 (m, 1H), 3,66 (dt, ] = 5,7,
3,0Hz, 2H), 3,16 (t, ] = 6,0Hz, 2H),
2,99 — 2,89 (m, 2H), 2,01 (dddd, J =
7.5, 6,0, 3,9, 2,1Hz, 2H), 1,75 — 1,69
(m, 2H), 1,61 — 1,56 (m, 2H), 1,34 (s,
9H).

LCMS m/z (M+1-Boc, 367,2);
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74

'H NMR (400MHz, DMSO) & 10,09
(s, 1H), 8,46 (d, ] = 6,3Hz, 2H), 7,65 —
7,20 (m, 11H), 4,86 (m, 1H), 4,78 (m,
1H), 3,66 (dd, J = 11,5, 4,3Hz, 1H),
3,57 (dd, T = 11,4, 5,2Hz, 1H), 2,04 (t,
J = 8,4Hz, 1H), 1,83 — 1,73 (m, 1H),
1,66 — 1,49 (m, 2H).

LCMS m/z (M+1, 371,2);

75

'H NMR (400MHz, MeOD) & 8,61
(dd, T = 4,5, 1,4Hz, 1H), 8,36 — 8,32
(m, 2H), 7,82 (d, J = 2,3Hz, 1H), 7,67
(dd, T = 8,5, 2,3Hz, 1H), 7,62 — 7,50
(m, 1H), 7,49 — 7,41 (m, 1H), 7,36 (dd,
J = 8,5, 2,0Hz, 1H), 7,24 — 7,20 (m,
2H), 4,70 (d, J = 4,6Hz, 1H), 4,55 (d, J
= 4,7Hz, 1H), 2,33 (ddd, J = 11,6, 9.0,
4,0Hz, 1H), 1,94 — 1,86 (m, 1H), 1,79
(d, J = 4,9Hz, 1H), 1,76 — 1,70 (m,
1H), 1,67 — 1,58 (m, 1H), 1,17 (d, J =
4,8Hz, 1H).

LCMS m/z (M+1, 460,1);

76

'H NMR (400MHz, Metylen Clorua-
dy) & 8,51 (s, 2H), 7,64 (dd, J = 12,0,
2,0Hz, 1H), 7,59 (s, 2H), 7,53 — 7,46
(m, 1H), 7,38 — 7,30 (m, 4H), 7,25 (t, J
= 8,3Hz, 1H), 4,99 (t, ] = 5,2Hz, 1H),
4,64 (d, J = 4,6Hz, 1H), 3,66 (d, J =
4,9Hz, 1H), 3,13 (td, J = 5,2, 1,7Hz,
1H), 1,95 — 1,81 (m, 3H), 1,75 (dtd, J
=10,2, 5,0, 1,9Hz, 1H).

LCMS m/z (M+1, 423,1);

77

LCMS m/z (M+1, 311,1); RT 1,55
min. (phuong phép A)

-107-




26159

78

"H NMR (400MHz, Cloform-d) & 8,14
(s, 2H), 7,38 — 7,23 (m, 4H), 7,21 —
7,02 (m, 4H), 4,80 (dd, J = 6,0, 3,6Hz,
1H), 4,68 (dd, J = 5,8, 3,9Hz, 1H),
3,49 (m, 1H), 3,37 (dd, J = 122,
5,0Hz, 1H), 3,11 (s, 6H), 2,51 (ddd, J
= 11,8, 8,5, 3,7Hz, 1H), 1,87 (ddd, J =
12,5, 8,8, 3,5Hz, 1H), 1,72 (dq, J =
29,5, 9,0, 5,7Hz, 2H).

LCMS m/z (M+1, 451,2);

79

'H NMR (600MHz, MeOD) 5 8,46 —
8,43 (m, 2H), 7,62 — 7,57 (m, 6H),
7,45 — 7,40 (m, 2H), 7,33 — 7,30 (m,
3H), 4,79 (d, J = 4,7Hz, 1H), 4,65 (d, J
= 4,9Hz, 1H), 2,48 (ddd, J = 11,8, 9,1,
4,2Hz, 1H), 2,03 — 1,98 (m, 1H), 1,88
(d, J = 4,8Hz, 1H), 1,87 — 1,81 (m,
1H), 1,73 (tt, J = 11,7, 4,5Hz, 1H),
1,27 — 1,25 (m, 1H).

LCMS m/z (M+1, 383,3);

80

LCMS m/z (M+1, 407,1); RT 1,40
min. (phuong phéap A)

&1

'H NMR (400MHz, Axetonitril-d;)
8,27 (s, 1H), 7,85 (d, J = 2,5Hz, 1H),
7,44 (d, J = 8,8Hz, 1H), 7,38 (s, 1H),
5,69 (dq, J = 2,8, 1,2Hz, 1H), 4,90 —
4,83 (m, 1H), 4,62 — 4,57 (m, 1H),
3,95 — 3,81 (m, 2H), 3,41 (td, J = 5,5,
3,0Hz, 2H), 2,97 (d, ] = 9,6Hz, 1H),
2,89 (d, J = 9,6Hz, 1H), 2,01 (dq, J =
5,5, 2,6Hz, 2H), 1,75 — 1,69 (m, 2H),
1,62 — 1,56 (m, 2H).

LCMS m/z (M+1, 368,1);
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82

'H NMR (400MHz, Metylen Clorua-
dy) & 7,64 (dd, J = 12,0, 1,9Hz, 1H),
7,45 (s, 1H), 7,42 — 7,32 (m, 3H), 7,24
(ddd, J = 8,7, 6,7, 1,3Hz, 2H), 7,21 —
7,14 (m, 1H), 6,48 (s, 1H), 4,91 (t, ] =
5,0Hz, 1H), 4,63 (d, J = 4,9Hz, 1H),
3,85 (s, 3H), 3,68 (d, ] = 4,4Hz, 1H),
3,03 — 2,96 (m, 1H), 1,92 — 1,64 (m,
4H).

LCMS m/z (M+1, 478,2);

&3

"H NMR (400MHz, MeOD) § 10,13 (s,
1H), 7,95 (t, J = 7,9Hz, 1H), 7,88 (t, J
= 1,8Hz, 1H), 7,65 (d, J = 8,0Hz, 1H),
7,62 (d, J = 7,8Hz, 1H), 7,53 (dt, J =
8,5, 1,7Hz, 1H), 7,43 (s, 1H), 7,42 —
7,40 (m, 3H), 7,40 — 7,34 (m, 1H),
7,30 (d, J = 8,4Hz, 1H), 498 (t, ] =
5,2Hz, 1H), 4,81 (t, J = 2,7Hz, 1H),
3,81 (d, J = 5,1Hz, 1H), 3,72 — 3,67
(m, 1H), 2,00 — 1,86 (m, 3H), 1,74
(tdd, T =9,2, 4,6, 1,7Hz, 1H).

LCMS m/z (M+1, 473,1);

84

\IZ

AN
=z
/
Zs
-n

'H NMR (400MHz, Metylen Clorua-
dy) 57,88 (s, 1H), 7,40 — 7,30 (m, 2H),
7,25 - 7,11 (m, 4H), 6,88 (dd, J = 8,3,
2,1Hz, 1H), 6,54 (s, 1H), 5,02 (d, J =
4,2Hz, 1H), 4,97 — 4,94 (m, 1H), 3,83
(s, 3H), 3,53 (d, J = 9,1Hz, 1H), 3,21
(d, J = 9,2Hz, 1H), 1,96 (dtd, J = 8.0,
4,5, 3,7, 1,9Hz, 2H), 1,80 — 1,70 (m,
2H).

LCMS m/z (M+1, 478,2);

&5

'H NMR (400MHz, MeOD) & 8,47 —
8,43 (m, 2H), 7,70 — 7,17 (m, 9H),
4,79 (d, T = 4,7Hz, 1H), 4,65 (d, J =
4,8Hz, 1H), 2,45 (ddd, J = 11,5, 9,1,
4,0Hz, 1H), 2,04 — 1,96 (m, 1H), 1,88
(d, J = 4,9Hz, 1H), 1,83 (dt, J = 11,3,
4,4Hz, 1H), 1,79 — 1,69 (m, 1H), 1,26
(d, ] =4,8Hz, 1H).

LCMS m/z (M+1, 435,2);
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"H NMR (400MHz, MeOD) 5 10,07 (s,
1H), 7,93 (t, J = 7,9Hz, 1H), 7,70 —
7,59 (m, 3H), 7,43 — 7,31 (m, 4H),
7,24 (td, T = 7,5, 1,3Hz, 1H), 7,20 —
7,13 (m, 1H), 4,97 (t, J = 5,2Hz, 1H),
4,83 (d, ] = 4,0Hz, 1H), 3,78 (d, J =
5,3Hz, 1H), 3,65 (td, J = 5,3, 1,6Hz,
1H), 2,04 — 1,95 (m, 1H), 1,92 — 1,84
(m, 2H), 1,79 — 1,70 (m, 1H).

LCMS m/z (M+1, 475,1);

86

87 F ‘ 'H NMR (400MHz, Cloform-d) & 7,58
o ’\:‘ — 7,01 (m, 8H), 6,97 (d, J = 3,3Hz,
S O . 2H), 4,80 (q, J = 5,2Hz, 2H), 3,49 (qd,
@ A _a J = 11,3, 4,6Hz, 2H), 2,18 (ddd, J =
N 12,1, 8,7, 3,0Hz, 1H), 1,99 (ddd, J =
¢ 16,5, 7,9, 4,2Hz, 1H), 1,84 — 1,62 (m,
2H).
LCMS m/z (M+1, 475,0);

88 cl 'H NMR (400MHz, Axetonitril-d;) o
N@C, 8,57 (s, 1H), 7,97 — 7,90 (m, 1H), 7.47
H 7,43 (m, 2H), 5,49 (s, 1H), 4,76 (t, ]

Lo = 5,0Hz, 1H), 4,47 (d, J = 4,9Hz, 11),

TR 3,83 (dd, J = 5,5, 3,0Hz, 2H), 3,51 (d,
J = 13,1, 5,6Hz, 1H), 3,45 — 3.35 (m,
1H), 2,93 — 2,83 (m, 2H), 2,08 (ddt, ]
= 5,8, 4,0, 2,2Hz, 2H), 177 — 1,66 (m.
2H), 1,63 — 1,52 (m, 2H), 1,44 (s, OH).
LCMS m/z (M+1-Boc, 367.2);

89 o cl 'H NMR (400MHz, Metylen Clorua-
WL dy) 87,84 (d, J = 2,4Hz, 1H), 7,40 (d, J
R ¢ = 8,7Hz, 1H), 7,38 (s, 1H), 7,29 (dd, J
= F = 8,8, 2,5Hz, 1H), 6,46 (s, 1H), 4,88 (t,
AN F J = 5,1Hz, 1H), 4,62 (d, J = 4,9Hz,
1H), 3,83 (s, 3H), 3,65 (d, J = 4,4Hz,
1H), 2,96 (td, J = 5,1, 1,6Hz, 1H), 1,92
— 1,66 (m, 4H).
LCMS m/z (M+1, 434,1);

-110-




26159

90

'H NMR (400MHz, MeOD) & 8,47 —
8,43 (m, 2H), 7,81 (d, J = 2,1Hz, 1H),
7,69 — 7,16 (m, 9H), 4,79 (d, J =
4,6Hz, 1H), 4,64 (d, ] = 4,7Hz, 1H),
2,45 (ddd, J = 11,5, 9,3, 4,2Hz, 1H),
2,03 — 1,96 (m, 1H), 1,88 (d, J =
4,8Hz, 1H), 1,83 (dt, J = 11,5, 4,4Hz,
1H), 1,77 — 1,70 (m, 1H), 1,26 (d, J =
4,9Hz, 1H).

LCMS m/z (M+1, 417,2);

91

'H NMR (400MHz, Metylen Clorua-
dy) 8 9,51 (s, 1H), 7,81 (d, J = 5,7Hz,
1H), 7,67 — 7,62 (m, 1H), 7,42 — 7,30
(m, 4H), 7,26 — 7,21 (m, 1H), 7,17
(ddd, J = 10,0, 8,7, 1,2Hz, 1H), 6,68
(dd, J = 5,7, 1,5Hz, 1H), 6,57 (d, J =
1,3Hz, 1H), 5,40 (br s, 2H), 4,89 (t, J =
5,2Hz, 1H), 4,60 (d, J = 4,7Hz, 1H),
3,41 (d, J = 5,1Hz, 1H), 3,05 (td, J =
5,2, 1,6Hz, 1H), 1,92 — 1,64 (m, 4H).
LCMS m/z (M+1, 422.2);

92

"H NMR (400MHz, MeOD) § 10,15 (s,
1H), 7,97 — 7,91 (m, 2H), 7,62 (t, J =
8,4Hz, 2H), 7,47 — 7,38 (m, 2H), 4,95
(t,J=5,2Hz, 1H), 4,81 — 4,77 (m, 1H),
3,78 (d, J = 52Hz, 1H), 3,70 — 3,64
(m, 1H), 1,94 — 1,84 (m, 3H), 1,72
(ddd, J = 10,1, 5,1, 1,8 Hz, 1H).
LCMS m/z (M+1, 431,1);

93

'H NMR (400MHz, DMSO) & 10,00
(s, 1H), 8,51 — 8,47 (m, 2H), 8,47 —
8,40 (m, 1H), 7,51 — 7,04 (m, 8H),
3,52 (dd, J = 12,7, 1,8Hz, 1H), 3,25
(ddd, J = 12,6, 5,8, 2,2Hz, 1H), 1,83
(ddd, J = 13,1, 9,2, 4,3Hz, 1H), 1,73
(ddd, J = 12,8, 9,2, 4,1Hz, 1H), 1,65 —
1,53 (m, 2H), 1,46 (s, 3H), 1,29 (s,
3H).

LCMS m/z (M+1, 435,2);

94

LCMS m/z (M+1, 367,1); RT 1,27
min. (phuong phap A)

-111-




26159

95

'H NMR (400MHz, Cloform-d) & 7,95
(d, J = 5,3Hz, 1H), 7,32 (dd, J = 11,7,
1,9Hz, 1H), 7,29 — 7,02 (m, 8H), 4,85
(t, T = 5,1Hz, 2H), 3,73 (dd, J = 10,7,
5,9Hz, 1H), 3,58 — 3,52 (m, 1H), 2,24
— 2,15 (m, 1H), 1,88 (td, J = 10,8,
3,2Hz, 2H), 1,67 (dq, J = 12,5, 6.8,
6,0Hz, 1H).

LCMS m/z (M+1, 459,1);

96

'H NMR (400MHz, MeOD) § 8,47 —
8,42 (m, 2H), 7,84 (d, J = 2,2Hz, 1H),
7,71 — 6,96 (m, 8H), 4,79 (d, J =
4,7Hz, 1H), 4,65 (d, J = 4,9Hz, 1H),
2,45 (ddd, J = 11,6, 9,1, 4,1Hz, 1H),
2,06 — 1,97 (m, 1H), 1,88 (d, J =
4,8Hz, 1H), 1,84 (td, J = 7,6, 3,9Hz,
1H), 1,72 (tt, J = 11,8, 4,6Hz, 1H),
1,26 (d, J = 4,8Hz, 1H).

LCMS m/z (M+1, 435,2);

97

'H NMR (400MHz, MeOD) & 8,11 (d,
J = 5,1Hz, 1H), 7,54 (d, J = 12,4Hz,
1H), 7,43 — 7,12 (m, 7H), 5,50 (dd, J =
4,4, 0,9Hz, 1H), 5,39 — 5,37 (m, 1H),
2,14 — 1,97 (m, 2H), 1,76 (ddd, J =
10,9, 8,8, 3,0Hz, 1H), 1,56 (ddd, J =
11,8, 8,7, 3,1Hz, 1H).

LCMS m/z (M+1, 457,0);

98

'H NMR (400MHz, MeOD) & 10,45 (s,
1H), 9,12 — 9,04 (m, 2H), 8,48 (t, J =
1,9Hz, 1H), 8,14 — 8,04 (m, 6H), 8,04
— 7,97 (m, 1H), 7,92 (d, J = 8,4Hz,
1H), 5,59 (t, J = 5,2Hz, 1H), 5,26 (d, J
= 4,6Hz, 1H), 4,22 (d, ] = 4,9Hz, 1H),
3,74 (td, J = 5,2, 1,6Hz, 1H), 2,58 —
2,30 (m, 4H).

LCMS m/z (M+1, 405,1);

99

'H NMR (400MHz, Axetonitril-d;) &
8,55 (s, 1H), 8,29 (d, J = 5,3Hz, 1H),
7,92 (d, J = 2,3Hz, 1H), 7,49 — 7,40
(m, 2H), 7,35 (d, J = 1,6Hz, 1H), 7,31
— 7,24 (m, 1H), 4,94 (t, ] = 5,1Hz, 1H),
4,59 (d, ] = 4,9Hz, 1H), 3,51 (d, J =
4,9Hz, 1H), 3,05 (td, J = 5,2, 1,7Hz,
1H), 1,84 — 1,62 (m, 4H).

LCMS m/z (M+1, 397,1);
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100

'H NMR (400MHz, Metylen Clorua-
dy) § 7,80 (d, J = 2,1Hz, 1H), 7,46 —
7,35 (m, 7H), 7,31 (d, J = 8,2Hz, 1H),
6,48 (s, 1H), 4,91 (t, J = 5,1Hz, 1H),
4,63 (d, J = 4,9Hz, 1H), 3,84 (s, 3H),
3,68 (d, T = 4,5Hz, 1H), 3,00 (td, J =
5,2, 1,6Hz, 1H), 1,93 — 1,68 (m, 4H).
LCMS m/z (M+1, 476,2);

101

'H NMR (400MHz, Axetonitril-ds) o
8,62 (s, 1H), 7,70 — 7,62 (m, 1H), 7,51
— 7,36 (m, 4H), 7,34 — 7,21 (m, 2H),
5,01 (d, J = 4,5Hz, 1H), 4,88 — 4,83
(m, 1H), 3,40 (d, ] = 9,4Hz, 1H), 3,07
(d, J = 9,4Hz, 1H), 1,84 — 1,56 (m,
4H).

LCMS m/z (M+1, 355,2);

102

'H NMR (400MHz, MeOD) § 8,68 (d,
J = 49Hz, 2H), 7,80 — 7,73 (m, 2H),
7,67 (td, T = 8,4, 6,3Hz, 1H), 7,50 (t, J
= 8,3Hz, 1H), 7,45 (dd, J = 122,
2,1Hz, 1H), 7,38 — 7,26 (m, 2H), 7,24
(dd, J = 8,4, 2,1Hz, 1H), 5,41 (d, J =
4,3Hz, 1H), 5,08 (d, J = 4,3Hz, 1H),
3,88 (d, J = 9,7Hz, 1H), 3,61 (d, J =
9,7Hz, 1H), 2,33 — 2,20 (m, 2H), 2,15
—2,03 (m, 2H).

LCMS m/z (M+1, 425,1);

103

Dong phan dbi anh don

'H NMR (400MHz, DMSO) § 10,35
(s, 1H), 8,48 (dd, J = 4,4, 1,6Hz, 2H),
8,01 (d, J = 2,4Hz, 1H), 7,57 (d, J =
8,8Hz, 1H), 7,43 (dd, J = 8.8, 2.4Hz,
1H), 7,27 (dd, J = 4,5, 1,7Hz, 2H),
4,93 (t, J = 5,1Hz, 1H), 4,59 (d, J =
4,3Hz, 1H), 3,39 (d, J = 5,0Hz, 1H),
3,07 (td, J = 5,1, 1,5Hz, 1H), 1,80 —
1,49 (m, 4H).

LCMS m/z (M+1, 363,1);
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104

"H NMR (400MHz, MeOD) 8 8,71 (4,
] = 53Hz, 2H), 7,84 (d, J = 53Hz,
2H), 7,78 — 7,67 (m, SH), 7,64 (d, J =
2,2Hz, 1H), 7,49 (d, T = 8,4Hz, 1H),
7,36 (dd, J = 8,3, 2,2Hz, 1H), 5,41 (d, J
= 4,3Hz, 1H), 5,08 (d, J = 4,3Hz, 1H),
3,90 (d, J = 9,7Hz, 1H), 3,62 (d, J =
9,7Hz, 1H), 2,29 — 2,22 (m, 2H), 2,16
—2,03 (m, 2H).

LCMS m/z (M+1, 405,1);

105

'H NMR (400MHz, MeOD) § 8,45 (s,
2H), 7,99 — 7,94 (m, 2H), 7,73 — 7,65
(m, 2H), 7,42 (d, ] = 5,1Hz, 2H), 4,96
(t, J = 5,2Hz, 1H), 4,64 (d, ] = 4,5Hz,
1H), 4,34 (q, J = 7,1Hz, 2H), 3,55 (d, ]
= 5,0Hz, 1H), 3,14 (td, ] = 5,3, 1,6Hz,
1H), 1,92 — 1,78 (m, 3H), 1,70 (dtd, J
= 13,7, 5,0, 2,9Hz, 1H), 1,38 (t, J =
7,1Hz, 3H).

LCMS m/z (M+1, 367,2);

106

'H NMR (400MHz, Metylen Clorua-
dy) & 8,14 (s, 1H), 7,83 (d, J = 2,2Hz,
1H), 7,77 (d, T = 5,7Hz, 1H), 7,46 —
7,35 (m, 6H), 7,29 (d, ] = 8,3Hz, 1H),
6,66 (dd, J = 5,8, 1,5Hz, 1H), 6,58 —
6,54 (m, 1H), 5,73 — 5,36 (br s, 2H),
4,84 (t, J = 5,1Hz, 1H), 4,60 (d, J =
5,0Hz, 1H), 3,38 (d, J = 5,0Hz, 1H),
2,96 (td, J = 5,1, 1,6Hz, 1H), 1,99 —
1,65 (m, 4H).

LCMS m/z (M+1, 420,2);

107

'H NMR (400MHz, Metylen Clorua-
dy) 8 8,11 (s, 1H), 7,90 — 7,83 (m, 2H),
7,39 — 7,33 (m, 2H), 6,59 (dd, J = 5,4,
1,5Hz, 1H), 6,45 (d, J = 1,4Hz, 1H),
4,76 (t, J = 5,1Hz, 1H), 4,59 (d, J =
5,0Hz, 1H), 4,55 (br s, 2H), 3,29 (d, J
=5,0Hz, 1H), 2,88 (td, J = 5,2, 1,7Hz,
1H), 1,97 — 1,49 (m, 4H).

LCMS m/z (M+1, 378,1);
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108

'H NMR (400MHz, MeOD) & 8,48 —
8,40 (m, 2H), 7,86 (d, J = 1,9Hz, 1H),
7,45 (d, T = 2,3Hz, 2H), 7,32 — 7,27
(m, 2H), 4,76 (d, J = 4,7Hz, 1H), 4,63
(d, ] = 4,8Hz, 1H), 2,41 (ddd, T = 11,5,
9,1, 4,1Hz, 1H), 2,02 — 1,95 (m, 1H),
1,85 (s, 1H), 1,81 (dt, J = 11,5, 4,3Hz,
1H), 1,77 - 1,66 (m, 1H), 1,22 (d, J =
4,8Hz, 1H).

LCMS m/z (M+1, 375,1);

109

'H NMR (400MHz, MeOD) § 8,53 (d,
J = 3,1Hz, 1H), 8,40 (d, J = 5,8Hz,
1H), 7,59 (d, J = 11,6Hz, 1H), 7,52 —
7,45 (m, 1H), 7,42 — 7,29 (m, 4H),
7,24 (t, 1 = 7,5Hz, 1H), 7,21 — 7,12 (m,
1H), 5,47 (d, J = 4,2Hz, 1H), 5,40 (d, J
= 5,4Hz, 1H), 2,05 (td, J = 13,8, 11,0,
6,7Hz, 2H), 1,73 — 1,63 (m, 1H), 1,60
(t,J = 8,4Hz, 1H).

LCMS m/z (M+1, 423,0);

110

o
Z
Q’b

/I

'H NMR (400MHz, Metylen Clorua-
dy) 6 9,32 (s, 1H), 7,53 (t, J = 1,8Hz,
1H), 7,50 — 7,30 (m, 6H), 7,23 — 7,16
(m, 2H), 7,10 (s, 1H), 6,93 (s, 1H),
5,04 (d, J = 4,0Hz, 1H), 4,63 (d, J =
4,0Hz, 1H), 3,56 (d, J = 9,5Hz, 1H),
3,33 (d, J = 8,8Hz, 1H), 1,94 — 1,66
(m, 4H).

LCMS m/z (M+1, 420,2);

111

"H NMR (400MHz, MeOD) § 10,35 (s,
1H), 8,83 — 8,73 (m, 2H), 7,99 (dt, J =
12,4, 1,7Hz, 1H), 7,79 — 7,75 (m, 2H),
7,75 — 7,61 (m, 3H), 7,38 — 7,26 (m,
2H), 5,31 (t, J = 52Hz, 1H), 4,97 (d, J
= 4,6Hz, 1H), 3,92 (d, J = 5,0Hz, 1H),
3,47 (td, T = 5,3, 1,6Hz, 1H), 2,27 —
2,14 (m, 3H), 2,07 (tdd, J = 10,5, 5,1,
1,9Hz, 1H).

LCMS m/z (M+1, 425,1);
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112

'H NMR (400MHz, Cloform-d) & 8,98
(s, 1H), 7,50 (dd, J = 12,0, 2,0Hz, 1H),
7,33 — 7,23 (m, 3H), 7,21 — 7,06 (m,
3H), 5,01 — 4,96 (m, 1H), 4,89 — 4,85
(m, 1H), 3,11 — 3,04 (m, 1H), 2,99 (d,
J =9,8Hz, 1H), 1,91 — 1,76 (m, 2H),
1,62 — 1,49 (m, 2H).

LCMS m/z (M+23, 395,2);

113

'H NMR (600MHz, MeOD) § 8,46 —
8,41 (m, 2H), 7,59 (dd, J = 123,
2,0Hz, 1H), 7,46 — 7,36 (m, 5H), 7,35
(t, J = 8,2Hz, 1H), 7,28 — 7,24 (m, 1H),
7,19 (ddd, T = 9,6, 8,3, 1,1Hz, 1H),
4,79 (d, J = 4,7Hz, 1H), 4,66 (d, J =
4,8Hz, 1H), 2,45 (ddd, J = 11,8, 9,1,
4,1Hz, 1H), 2,01 (ddd, J = 12,8, 9,1,
4,0Hz, 1H), 1,88 (d, ] = 4,8Hz, 1H),
1,85 (ddd, J = 11,8, 7,4, 4,5Hz, 1H),
1,77 — 1,71 (m, 1H), 1,27 (d, J =
4,8Hz, 1H).

LCMS m/z (M+1, 419,2);

114

'H NMR (400MHz, MeOD) & 8,47 —
8,44 (m, 2H), 8,11 (d, ] = 2,2Hz, 1H),
7,88 (dd, J = 8,5, 2,3Hz, 1H), 7,59 —
7,55 (m, 1H), 7,47 — 7,38 (m, 4H),
734 — 7,30 (m, 2H), 4,81 (d, J =
4,6Hz, 1H), 4,65 (d, ] = 4,7Hz, 1H),
2,45 (ddd, J = 11,7, 9,1, 4,1Hz, 1H),
2,01 (ddd, T = 12,7, 9,2, 4,0Hz, 1H),
1,89 (d, J = 4,9Hz, 1H), 1,88 — 1,81
(m, 1H), 1,78 — 1,69 (m, 1H), 1,28 (d,
J=5,0 Hz, 1H).

LCMS m/z (M+1, 442,2);

115

'H NMR (400MHz, Metylen Clorua-
dy) 8 7,62 (s, 1H), 7,49 — 7,04 (m, SH),
6,93 (s, 1H), 5,02 (d, J = 3,4Hz, 1H),
4,62 (d, J = 3,5Hz, 1H), 3,58 (m, 1H),
3,34 (m, 1H), 1,92 — 1,82 (m, 2H),
1,72 (m, 2H).

LCMS m/z (M+1, 378,1);
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116

'H NMR (400MHz, MeOD) & 7,64 (d,
J = 12,0Hz, 1H), 7,45 — 7,35 (m, 6H),
7,28 — 7,22 (m, 1H), 7,18 (dd, J = 10,3,
8,2Hz, 1H), 5,45 (d, J = 3,8Hz, 1H),
5,39 — 5,37 (m, 1H), 2,08 (dq, J = 9,5,
5,1, 4,0Hz, 2H), 1,71 (t, ] = 8,3Hz
1H), 1,51 (dd, J = 9,2, 7,7Hz, 1H).
LCMS m/z (M+1, 473,0);

117

'H NMR (400MHz, Axetonitril-d;) 5
8,60 (s, 1H), 7,94 — 7,90 (m, 1H), 7,45
(d, T = 1,8Hz, 2H), 5,54 (tt, ] = 2,7,
1,3Hz, 1H), 4,76 (t, J = 5,0Hz, 1H),
4,50 (d, J = 5,0Hz, 1H), 4,05 (q, J =
2,6, 1,8Hz, 2H), 3,78 — 3,66 (m, 2H),
2,92 (td, T = 5,2, 1,6Hz, 1H), 2,83 (d,J
= 52Hz, 1H), 2,10 — 2,02 (m, 2H),
1,72 (dtt, J = 10,2, 7,6, 5,3Hz, 2H),
1,63 — 1,50 (m, 2H).

LCMS m/z (M+1, 368,1);

118

'H NMR (400MHz, DMSO) & 10,35
(s, 1H), 8,48 (dd, J = 4,4, 1,6Hz, 2H),
8,01 (d, J = 2,4Hz, 1H), 7,57 (d, J =
8,8Hz, 1H), 7,43 (dd, J = 8,8, 2.4Hz,
1H), 7,27 (dd, J = 4,5, 1,7Hz, 2H),
4,93 (t, T = 5,1Hz, 1H), 4,59 (d, J =
4,3Hz, 1H), 3,39 (d, J = 5,0Hz, 1H),
3,07 (td, ] = 5,1, 1,5Hz, 1H), 1,80 —
1,49 (m, 4H).

LCMS m/z (M+1, 363,1);

119

'H NMR (400MHz, Metylen Clorua-
dy) & 7,87 — 7,82 (m, 2H), 7,41 — 7,37
(m, 3H), 7,10 (d, J = 1,5Hz, 1H), 6,92
~ 6,89 (m, 1H), 5,04 (d, ] = 4,2Hz,
1H), 4,62 (d, J = 4,2Hz, 1H), 4,30 (g, J
= 7,1Hz, 2H), 3,55 (d, ] = 1,4Hz, 1H),
3,35 — 3,28 (m, 1H), 1,87 (td, J = 5,5,
4,7, 3,1Hz, 2H), 1,77 — 1,67 (m, 2H),
1,34 (t, ] =7,1Hz, 3H).

LCMS m/z (M+1, 382,2);
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120 O 'H NMR (400MHz, DMSO) & 10,15
0 O (s, 1H), 8,53 — 8,42 (m, 2H), 7,69 —
Ay 7,60 (m, 6H), 7,44 (dd, J = 8.4, 7.0Hz,
N 2H), 7,35 — 7,27 (m, 3H), 4,95 (t, J =
N 5,1Hz, 1H), 4,59 (d, J = 3,9Hz, 1H),
3,43 (d, J = 5,0Hz, 1H), 3,10 (td, J =
5,2, 1,5Hz, 1H), 1,77 — 1,67 (m, 3H),
1,63 — 1,54 (m, 1H).
LCMS m/z (M+1, 371,3);
121 O LCMS m/z (M+1, 371,1);
e
I
H
i X
N/
122 O LCMS m/z (M+1, 374,1);
3 0
@
N
\N,
123 LCMS m/z (M+1, 491,1);
L
124 0 Q/ LCMS n/z (M+1, 316,1)
e
H
"
x_N
125 0 "H NMR (400MHz, CDClL3) § 8,47 (t, J
N F =73, 1H), 7,69 (s, 1H), 7,36 (dd, J =
@ H L [F 3,8, 10,6, 1H), 7,26 (dt, J = 4,2, 10,2,
o 1H), 4,76 (dt, J = 5,0, 16,1, 2H), 3,33
(t, I = 10,1, 1H), 3,20 (d, J = 6,9, 1H),
FINE 3,03 (dd, J = 5,1, 10,5, 1H), 2,25 (ddd,

T=6,4,11,0, 12,2, 2H), 1,99 (ddd, J =
5,1, 9,2, 12,0, 1H), 1,87 (d, J = 9.7,
2H), 1,72 — 1,55 (m, 3H), 1,52 — 1,35
(m, 2H), 1,15 (d,J = 11,3, 1H).

LCMS m/z (M+1, 455,1)
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126 9 'H NMR (400MHz, MeOD) § 7,97 (d,
a @AO/\ J= 28,8, 2H), 7,80 — 7,63 (m, 2H), 6,64
@AN g (s, 1H), 4,93 (t, T = 4,8, 1H), 4,81 (d, J
N LF = 5,0, 1H), 4,34 (q, ] = 7,1, 2H), 4,04
NN F (t, = 5,2, 1H), 3,96 (s, 3H), 2,99 (d, J
=5,7, 1H), 1,95 — 1,72 (m, 2H), 1,64 —
1,51 (m, 2H), 1,38 (t, J = 7.1, 3H).
LCMS m/z (M+1, 438,1)
127 0 OY LCMS m/z (M+1, 367,1)
N O~
HENN:
N
128 OCF LCMS m/z (M+1, 411,1)
o F
{7
‘ H
K4
or
129 Q 'H NMR (400MHz, CDCl3) § 11,65 (s,
@AO/\ 1H), 8,15 — 7,95 (m, 3H), 7,82 — 7,68
(m, 3H), 7,60 (d, J = 8,0, 1H), 5,68 —
5,63 (m, 1H), 5,50 (dd, J = 1,1, 4.3,
1H), 4,38 (dt, T = 5,5, 7,1, 2H), 2,22 —
2,14 (m, 2H), 1,75 (dd, J = 8,0, 8.8,
1H), 1,68 — 1,61 (m, 1H), 1,44 — 1,36
(m, 3H).
LCMS m/z (M+1, 433,1)
130 e F e 'H NMR (400MHz, CDCL3) & 8,50 (s,
1H), 7,52 — 7,40 (m, 1H), 7,40 — 7,32
F (m, 1H), 7,26 — 7,20 (m, 1H), 6,66 (s,
1H), 5,54 (d, T = 4,5, 1H), 5,28 (d, J =
HN 4,0, 1H), 3,96 (s, 3H), 2,24 — 2,01 (m,
o 2H), 1,70 — 1,63 (m, 1H), 1,48 (ddd, J
w F =3,0, 8,8, 11,9, 1H).
= —F LCMS m/z (M+1, 450,1)
/N‘N F
131 O LCMS m/z (M+1, 380,1)
I
WA
N
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132 5 LCMS m/z (M+1, 387.1)
Cl
oofili:j/
{0
AN
~_N
133 S LI s LCMS m/z (M+1, 379.1)
[z:TJLﬁ 0" F
LA
N
134 5 e "H NMR (400MHz, CDCL;) 3 8,01 (s,
J@[ 1H), 7,78 (t, T = 1,3, 1H),
@)L N 7.40 (d, ] = 1,4, 2H), 6,49 (s, 111), 4,91
s Lr (dd, 7=5.2, 10,9, 2H),
N F 3,93 (s, 3H), 3,78 — 3,65 (m. 11T), 2,83
(d, T = 52, 1H), 2,06 — 1,91 (m, 1H),
1,74 - 1,61 (m, 3H).
LCMS m/z (M+1, 438,1)
135 o Cl 'H NMR (400MHz, CDCL;) § 8,47 (s,
1L 1H), 8,22 (s, 1H), 7,61 (d, J = 2.3, 1H),
@“ N ci 7,40 — 7,32 (m, 1H), 7,26 (s, 11T), 7.20
@ ~ 7,03 (m, 3H), 4,92 (t, ] = 4,4, 1),
N 4,86 (t, J = 4,8, 1H), 3,76 — 3,62 (m.
1H), 3,62 — 3,51 (m, 1H), 2.48 — 2.32
(m, 1H), 2,02 — 1,94 (m, 1H). 1,90 —
1,70 (m, 2H).
LCMS m/z (M+1, 363.0)
136 "H NMR (400MHz, DMSO) 3 10,70

(s, 1H), 8,17 (t, ] = 7,9, 1H), 8,02 —
7,90 (m, 2H), 7,87 (dd, J = 0,5, 7.8,
1H), 7,60 (d, ] = 8.8, 1H), 7,54 (dd, J =
2,3, 8.8, 1H), 5,71 (d, J = 3,3, 1H),
541 (d, J = 3,2, 1H), 2,03 — 1,85 (m,
2H), 1,60 (t, J = 8,3, 1H), 1,43 (¢, J =
8,3, 1H).

LCMS m/z (M+1, 429,0)
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137 F O "H NMR (400MHz, CDCL3) & 7,61 —
o 747 (m, 1H), 7,43 — 7,30 (m, 3H),
. O ; 7,25 — 7,11 (m, 3H), 7,00 (d, J = 7.6,
@ Ho ¢ 1H), 6,69 (s, 1H), 5,54 (d, ] = 4,2, 1H),
. o 5,30 (d, J = 4,4, 1H), 3,94 (s, 3H), 2,21
2 — 2,05 (m, 2H), 1,78 — 1,63 (m, 1H),
1,53 — 1,39 (m, 1H).
LCMS m/z (M+1, 476,1)
138 oF LCMS m/z (M+1, 371,1)
@)LH]@\(O\
y 2 | 0
O
139 0 i LCMS m/z (M+1, 379,1)
F
N
140 o Ci LCMS m/z (M+1, 364,0)
X
@“‘\\J\N cl
H
"o
N
141 o ci 'H NMR (400MHz, CDCl3) & 7,69 (s,
J@[ 1H), 7,38 (d, J = 8,7, 1H), 7,18 — 7,02
@ N (m, 2H), 6,65 (s, 1H), 5,50 (d, J = 3.9,
AN LF 1H), 5,28 (d, J = 4,4, 1H), 3,93 (s, 3H),
N-n| F 2,22 — 2,07 (m, 2H), 1,76 — 1,61 (m,
1H), 1,48 — 1,37 (m, 1H).
LCMS m/z (M+1, 432,0)
142 0 LCMS m/z (M+1, 436,1)
BN
N
ey
= F
N-F
143 F O LCMS m/z (M+1, 475,1)
i
| F
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144 o Cl 'H NMR (400MHz, CDCL) § 8,80 (d,
@[ J=2,3, 1H), 8,74 (d, ] = 2,4, 2H), 7,94
@ N ci d,J=2,4, 1H), 7,52 (dd, ] = 2.4, 8.7,
2 1H), 7,42 (d, J = 8,7, 1H), 5,68 (dd, ] =
N 1,0, 4,3, 1H), 5,65 — 5,56 (m, 1H), 2,29
—2,07 (m, 2H),
1,75 — 1,63 (m, 2H).
LCMS m/z (M+1, 362,0)
145 of "HNMR (400MHz, CDCl;) 5 8,52 (dd,
j@ J=1,6, 4,5, 2H), 8,46 — 8,34 (m, 1H),
@)L N cl 7,32 (dddd, J = 0,7, 1,4, 2,0, 3.4, 1),
2 I 7,30 — 7,27 (m, 2H), 7,08 — 6,97 (m,
N 2H), 4,91 (t, J = 5,0, 1H), 4,65 (d, J =
4,9, 1H), 3,47 (d, T = 5,0, 1H), 3,02 (td,
J=1,6,5,2, 1H), 2,00 — 1,70 (m, 4H).
LCMS m/z (M+1, 347,1)
146 9 LCMS m/z (M+1, 344,1)
o) /[::T/&\
I
N
N
147 o @[CI LCMS m/z (M+1, 347,1)
@)\N F
' H
AN
~_N
148 g\\ . LCMS m/z (M+1, 354,1)
e
W
N
149 2 'H NMR (400MHz, CDCl;) § 9,03 (s,
9 @*0“ 1H), 8,62 (s, 2H), 7,96 (d, J = 8,8, 2H),
@Au 7,87 (dd, J = 7,2, 8,6, 3H), 7,64 (d, ] =
(@ 8,7, 2H), 5,06 (t, J = 5,0, 1H), 4,66 (d,
NS

J=4,7,1H), 4,37 (¢, T = 7,1, 2H), 3,83
(d, ] = 4.6, 1H), 3,20 (t, J = 4,5, 1H),
2,04 — 1,74 (m, 4H), 1,41 (t, J = 7,1,
3H).

LCMS m/z (M+1, 367,1)
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150

LCMS m/z (M+1, 473,1)

151

LCMS m/z (M+1, 397,2)

152

'H NMR (400MHz, DMSO) & 10,05
(s, 1H), 7,59 (d, J=2,0Hz, 1H), 7,56 —
745 (m, 1H), 7,44 — 7,19 (m, 6H),
6,34 (s, 1H), 4,78 (dt, J=4,8, 10,0Hz,
2H), 3,61 (dd, J=4,8, 11,3Hz, 1H),
3,45 (dd, J=5,2, 11,4Hz, 1H), 2,15 —
2,01 (m, 1H), 1,97 — 1,83 (m, 1H),
1,54 (dt, 1=6,8, 11,6Hz, 2H).

LCMS m/z (M+1, 476,1)

153

'H NMR (400MHz, DMSO) § 9,85 (s,
1H), 7,78 (t, J=7,2Hz, 1H), 7,42 (t,
J=6,8Hz, 1H), 7,25 (t, J=8,0Hz, 1H),
6,29 (s, 1H), 4,77 (dt, J=4,6, 11,8Hz,
2H), 3,73 (s, 3H), 3,66 (dd, J=4,7,
11,6Hz, 1H), 3,55 (dd, J=4,9, 11,6Hz,
1H), 2,15 (t, J=8,6Hz, 1H), 1,84 (t,
J=8,3Hz, 1H), 1,53 (dd, J=4,9, 7,9Hz,
2H).

LCMS m/z (M+1, 452,1)

154

LCMS m/z (M+1, 411,1)
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155

"H NMR (400MHz, CDCl;) 7,80 (t, J
=178, 1H), 7,51 (t, 1 = 9,7, 2H), 7,35 —
7,27 (m, 3H), 7,11 (dd, J = 2.3, 8.7,
1H), 4,98 — 4,86 (m, 2H), 3,92 (dd, J =
4,5, 11,3, 1H), 3,52 (dd, J = 5,1, 11,4,
1H), 2,39 (t, T = 8,6, 1H), 1,99 (t, J =
8,4, 1H), 1,78 (dd, J = 4,6, 8.0, 2H).
LCMS m/z (M+1, 431,1)

156

'H NMR (400MHz, CDCL;) § 7,55 (d,
J=2,3, 1H), 7,36 (d, ] = 8,7, 1H), 7,13
(dd, J = 2,3, 8,7, 1H), 6,97 (s, 1H),
6,49 (s, 1H), 4,95 (t, J = 4,5, 1H), 4,83
(t, ] = 4,5, 1H), 3,83 (s, 3H), 3,63 (dd,
J =45, 11,3, 1H), 3,39 (dd, J = 4,9,
11,1,

1H), 2,35 (t, T = 8,9, 1H), 2,11 (t, J =
8,4, 1H), 1,92 — 1,68 (m, 2H).

LCMS m/z (M+1, 343,0)

157

'H NMR (400MHz, CDCl3) 6 11,91 (s,
1H), 8,10 (t, J = 7.8, 2H), 7,84 — 7,68
(m, 1H), 7,62 (d, T = 8,0, 1H), 7,43
(dd, J=3.8, 10,2, 1H), 7,28 — 7,17 (m,
1H), 5,77 — 5,61 (m, 1H), 5,55 (dd, J =
1,5, 3,1, 1H), 2,26 — 2,08 (m, 2H), 1,72
(m, 1H), 1,62 — 1,54 (m, 1H).

LCMS m/z (M+1, 447,0)

158

'H NMR (400MHz, CDCl;) § 7,89 (d,
J=18,7,2H), 7,32 (d, ] = 8,3, 2H), 7,13
(d, T = 0,6, 1H), 6,42 (s, 1H), 4,87 (t,
1H), 4,75 (t, 1H), 4,28 (q, J = 7,1, 2H),
3,72 (s, 3H), 3,60 — 3,48 (m, 1H), 3,41
— 3,28 (m, 1H), 2,29 (t, J = 8.9, 1H),
2,06 — 1,96 (m, 1H), 1,73 (m, 2H),
1,31 (t, T=7,1, 3H).

LCMS m/z (M+1, 438,1)
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159

'H NMR (400MHz, MeOD) & 8,31
(dd, J=1,5, 4,7, 2H), 7,26 (dd, J = 1,5,
4,7, 2H), 4,69 (t, T = 5.2, 1H), 4,46 (d,
J

= 4,7, 1H), 3,60 — 3,47 (m, 1H), 3,34
(d, J=5,0, 1H), 2,79 (td, J = 1,6, 5,2,
1H), 1,78 — 1,59 (m, 7H), 1,57 — 1,47
(m, J = 2.6, 4,9, 8,6, 2H), 1,34 — 1,16
(m, 2H), 1,16 — 0,98 (m, J = 2.9, 11,0,
11,9, 3H).

LCMS m/z (M+1, 301,1)

160

"H NMR (400MHz, CDCl3) & 11,70 (s,
1H), 8,09 (d, J = 8,0, 1H), 7,89 (d, J =
2,1, 1H), 7,82 — 7,73 (m, 1H), 7,67 —
7,53 (m, 2H), 7,51 — 7,39 (m, SH),
7,35 (d, T = 8,4, 1H), 5,76 — 5,59 (m,
1H), 5,59 — 5,44 (m, 1H), 2,28 — 2,11
(m, 2H), 1,76 (t, J = 8,4, 1H), 1,65 (d, J
= 8.8, 1H).

LCMS m/z (M+1, 471,1)

161

'H NMR (400MHz, MeOD) 5 8,33 (d,
J=6,1, 2H), 8,08 (s, 1H), 8,02 (s, 1H),
7,35 — 7,24 (m, 2H), 4,87 (t, J = 5,2,
1H), 4,52 (d, J = 4,6, 1H), 3,46 (d, J =
4,9, 1H), 3,09 (t, J = 4,5, 1H), 2,30 (s,
3H), 1,80 — 1,65 (m, 3H), 1,65 — 1,50
(m, 1H).

LCMS m/z (M+1, 344,1)

162

LCMS m/z (M+1, 363,0)

163

'H NMR (400MHz, MeOD) § 8,34 (d,
J=6,0, 2H), 7,40 — 7,27 (m, 2H), 7,24
(dd, T = 1,5, 8,0, 1H), 6,67 (t, J = 8,2,
1H), 6,56 (dd, T =

1,5, 8,3, 1H), 4,85 (d, J = 5,2, 1H),
4,51 (d, J = 4,8, 1H), 4,23 — 4,06 (m,
4H), 3,42 (d, J = 5,0, 1H), 3,13 (td, J =
1,4,52, 1H), 1,88 — 1,79 (m, 1H), 1,79
— 1,50 (m, 3H).

LCMS m/z (M+1, 353,1)
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164 F O LCMS m/z (M+1, 406,1)
i
N F

165 ci LCMS m/z (M+1, 347,1)

166 F O 'H NMR (400MHz, DMSO) 5 9,83 (s,
o ’;‘ 1H), 8,15 (d, J=4,8Hz, 1H), 7,43 —
N F

ht 725 (m, 3H), 7,27 — 7,13 (m, 3H),
@ ) 7,08 (dd, J=1,9, 8,4Hz, 1H), 691 (d.
g 1=21,3Hz, 2H), 4,76 (t, J=4.5Hz, 1H),

4,69 (t, J=4,0Hz, 1H), 3,69 (dd, J=4,9,
11,6Hz, 1H), 3,38 (dd, J=4,8, 11,4Hz,
1H), 2,33 — 2,10 (m, 4H), 1,80 (t,
J=8,1Hz, 1H), 1,55 — 1,35 (m, 2H).
LCMS m/z (M+1, 421,1)

167 LCMS mv/z (M+1, 490,2)
WL

_N
168 o LCMS m/z (M+1, 382,1)
‘\‘\JJ\N F
H F
@"”/ Z >N F F
N
169 o OKE LCMS m/z (M+1, 397,1)
@)LN FF
H
"
N
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170 0 N Ci LCMS m/z (M+1, 330,1)
@N N
H
"
~._N
171 F O LCMS m/z (M+1, 421,2)
i
@)LN F
H
ot
N |
172 0 F o LCMS m/z (M+1, 397.1)
QT
”/”:F
N
173 F O LCMS m/z (M+1, 478,1)
-““”\N F
O
" i
174 0 N7 'H NMR (400MHz, MeOD) & 8,34
NN (dd, J = 1,5, 4,7, 2H), 8,20 — 8,02 (m,
_H 2H), 7,31 (dd, J = 1,3, 4,8, 2H), 7,11 —
““ 6,95 (m, 1H), 4,88 (t, J =5,2, 1H), 4,52
x-N (d, ] = 4,6, 1H), 3,47 (d, J = 4,9, 1H),
3,11 (dd, T = 3,1, 7,0, 1H), 1,82 — 1,67
(m, 3H), 1,64 — 1,52 (m, 1H).
LCMS m/z (M+1, 330,1)
175 Q LCMS nv/z (M+1, 368,1)
o) o™
_NJLNKJ)L
o
o
NS
176 N LCMS m/z (M+1, 320,1)
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Cén hiéu ring cac vi du va phuong an duoc mé ta & ddy chi nhim muc dich dé
minh hoa va ring cac bién thé hodc stra dbi khac cua chung s& duoc dé xuét déi voi
ngudi c6 hiéu biét trung binh trong linh vuc nay va can dugc bao gébm pham vi cua
don va pham vi ctia cac yéu cau bao ho kém theo. Tat ca cong bd, patent, va don yéu
cdu cép patent di dugc trich dan & ddy duoc két hop bang cach tham chiéu cho tit ca

cac muc dich.
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YEU CAU BAO HQ

1. Hop chit co6 cong thire IA:

RS R* N-gs
R‘IO IA

hodc mudi dugc dung, hodc chat dong phan lap thé ciia chung; trong do:

..... “1a lién két don hodgc lién két doi;

R’ duogc chon tir hydro va C_galkyl;

R' duoc chon tir xyano, heteroxycloalkyl ¢ 6 canh, heteroxyclyl ¢6 6 canh, phenyl, va
heteroaryl ¢6 5 dén 9 canh, trong do:

heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cia R' khong duoc thé hodc
duoc thé bang 1 dén 2 phan tir thé doc lap duge chon tir halo, xyano, C;alkyl, C,.
¢haloalkyl, -C(O)R", -C(O)OR", -NR'*R'*, heteroxycloalkyl c6 5 va 6 canh, phenyl,
va heteroaryl c6 5 va 6 canh; trong do:

R" duogc chon tir Cy_galkyl, amino, va C, salkylamino;

R' va R" mdi nhom doc 1ap duge chon tir hydro, C,alkyl, -C(O)R", -C(O)OR ",
va -S(O)ZRIS, trong do R 1a hydro hoac C,_¢alkyl; va

phin tir thé heteroxycloalkyl, phenyl hodc heteroaryl ctia R' khong duge thé hodc con
duoc thé bang 1 dén 2 phan tir thé doc lap duge chon tir halo, hydroxyl, C,alkyl, va
C,.ghaloalkyl;

R’ dugc chon tur C,¢alkyl, C,¢haloalkyl, xycloalkyl c6 5 va 6 canh, heteroxycloalkyl
c6 5 va 6 canh, heteroxyclyl c6 6 va 10 canh, phenyl, va heteroaryl c6 5 va 6 canh,
trong do:

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ctua R’ khong dugc
thé hoac duoc thé béng 1 dén 2 phén tr thé doc 1ap duoc chon tur halo, xyano, C_salkyl,
C,ghaloalkyl, C,galkoxy, C,ghaloalkoxy, -C(O)R'®, -C(O)OR'®, -S(O),R',
heteroxycloalkyl c6 5 va 6 canh, va phenyl; trong do:

R 1a hydro hodc Cy_alkyl;
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phan tir thé phenyl hodc heteroxycloalkyl cua R’ khong duoc thé hodc con duge thé
bang 1 dn 2 phan tir thé ddc lap duge chon tir halo, va xyano; va

R? va R 14 hydro hodc C,.alkyl; hoic R? va R* ciing nhau tao ra vong xyclopropyl
ngung tu véi vong hai vong; hodc R*va R* cung nhau tao lién két tao ra lién két doi
gitra hai cacbon ma R? va R* duoc gin vao;

R’ 14 hydro hoic C;.galkyl, hoic R’ va R' cung véi cac nguyén tir ma chung dugc lién
két tao ra vong cé 5 hodc 6 canh ngung tu véi vong hai vong;

RévaR’la hydro hodc C,_salkyl; hodc R® va R’ cung nhau tao lién két tao ra lién két
doi gitta hai cacbon ma R®va R duge gén vao; va

R 1a hydro hodc C, galkyl.

2. Hop chét theo diém 1, trong d6 hop chét nay co cong thirc dugc chon tir:

RO RO RO RO
R’ R’ R R’
SN :
N\Rs ~R3 N-R3 N\Rs
RS 4 RS 4 RS / . R® 4
R0 I_Al, R IAz, R IA3, va R0 IA4

3. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 2, trong d6 R' 1a phenyl
hodc heteroaryl c6 5 hodc 6 canh, trong d6 phenyl hodc heteroaryl khong duoc thé
hodc duoc thé béng 1 dén 2 phﬁn ttr thé doc lap duoc chon tir halo, xyano, C,alkyl,
C,ghaloalkyl, -C(O)R", -C(O)OR", -NR'**R'*, heteroxycloalkyl c6 5 va 6 canh,
phenyl, va heteroaryl c6 5 va 6 canh, trong do:

R dugce chon tir Ci.6alkyl, amino, va C,_salkylamino;

R'* va R'* mdi nhém doc 1ap duoc chon tir hydro, C,salkyl, -C(O)R', va -C(O)OR"”,
trong do R" 1a Cealkyl; va

phén tir thé heteroxycloalkyl, phenyl hodc heteroaryl cua R' khong duoc thé hoic con
dugc thé béng 1 dén 2 phén tir thé doc lap duoc chon tir hydroxy, halo, Cygalkyl, va
C,.ghaloalkyl.
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4. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 2, trong d6 R' dugc chon

0 o
N’ N NN _N
NH, N HN-N NN 0N
N MCFa P cl
tl‘r: * R * R * R * R * N ,
SN cl
SN SN L SN SN SN
" o cl c o cl o, o CN | = ,
SN O N
Sy LS e Yy iy
_ . N~ 07 PS ~ _~
* NH2 H , (@) , * , *

Et
N |
B o) N.__N
X ~
¥ OEt YT N N N
O , * N CF3 , * N , ¥ N , * , va * ,
trong d6 “*” 1a diém gin két ciia R' voi vong 161 hai vong.

5. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 R’ 14 phenyl
hoac heteroaryl c6 5 hodc 6 canh, trong do:

phenyl hodc heteroaryl cta R® khong dugc thé hodc duge thé biang 1 dén 2 phén tir thé
doc 1ap dugc chon tlr halo, xyano, C,_ealkyl, C,¢haloalkyl, C;salkoxy, C,¢haloalkoxy,
-C(O)R'®, -C(O)OR'®, -S(0),R ', heteroxycloalkyl ¢6 5 va 6 canh, va phenyl; trong d6
R'® 1a C,galkyl; va

phin tir thé phenyl hodc heteroxycloalkyl ctia R’ khong duoc thé hodc con duge thé

bang 1 dén 2 phﬁn ttr thé doc 1ap dugc chon tr halo hodc xyano.

6. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 R duoc chon

tur:
o O e AP
_CF
* Cl, = o , F , F ,
OEt o o
O)D */@fOEt ﬁoa /@Ej\oa /C[O‘ca
* O * , * F ,
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o IB
hodc mudi duoc dung, hoic chét déng phén lap thé cta chung, trong do:
..... “1a lién két don hodc lién két doi;
R'1a phenyl ho#c heteroaryl c6 5 hodc 6 canh, trong do:
phenyl hodc heteroaryl cua R khong dugc thé hodc dugc thé béng 1 &n 2 phﬁn tir thé
doc 1ap duge chon tir halo, xyano, C,alkyl, C,4haloalkyl, -C(O)R", -C(O)OR", -
NR“R!M" heteroxycloalkyl ¢6 5 va 6 canh, phenyl, va heteroaryl c6 5 va 6 canh, trong
do: ‘
R" 1a C,salkyl hodc amino;
R'* va R™ doc 1ap duoc chon tir hydro, Cyalkyl, -C(O)R", va -C(O)OR", trong d6
R" 14 C 4alkyl; va
phan tir thé heteroxycloalkyl, phenyl, hodc heteroaryl cua R' khong duogc thé hodc
duoc thé bing 1 dén 2 phan tit thé doc lap duge chon tir halo, hydroxy, va Calkyl;
R’ 14 phenyl hodc heteroaryl c6 5 hodc 6 canh, trong d6 phenyl hodc heteroaryl khong
duoc thé hodc duoc thé bing 1 dén 2 phan tir thé doc 1ap duge chon tir halo, xyano, C;.
qalkyl, Cighaloalkyl, Cjealkoxy, C,ghaloalkoxy, -C(O)R', -C(O)OR",
heteroxycloalkyl cé 5 va 6 canh, va phenyl, trong do:
R'®1a Cealkyl; va
heteroxycloalkyl hodac phenyl khong dugc thé hodc duge thé bing 1 dén 2 phén tir thé

duoc chon tir halo va xyano;
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R? va R* doc 1ap 1a hydro hodc C,galkyl, hoic R* va R ciing nhau tao ra xyclopropyl
ngung tu v&i vong hai vong nay, hodc R? va R* cung nhau tao ra lién két, tao ra lién

két doi gitra hai cacbon ma R* va R* dwoc gén vao.

8. Hop chét theo diém 7, trong d6 hop chét nay c6 cong thirc duoc chon tir:

R! R R
H ‘an H H
N\R3 r\LR3 N\R3

o IB1, o IB2, va O IB3.

9. Hop chét theo diém 7 hoic diém 8, trong d6 hop chét nay c6 cong thirc duoc

chon ttr cic cOng thirc:

T
IBla; 0 IBlc;
R? R’
e
“ R® N-ge
O IB1b; o IB1b’;
R? R’
lr, @
“R3 i N R3
o 1B1d; 0 IB1d’
R! R’
Ok, @
B3 N.ra
O 1B2; o IB2’;
R R
o, O,
O IB3b; va o IB3b’.

10.  Hop chit theo diém bét ky trong sd cic diém tir 7 dén 9, trong d6 R' 1a
heteroaryl c6 5 hodc 6 canh, khong dugc thé hodc dugc thé bﬁmg 1 dén 2 ph?ln ttr thé
doc 1ap dugc chon tir halo, C4alkyl, C,4haloalkyl, va NHRMb, trong do R 1a hydro
hodc C4alkyl.
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11.  Hop chit theo diém bat ky trong s6 cac diém tir 7 dén 9, trong d6 R' dwoc chon
tu pyrazolyl, oxadiazolyl, pyridinyl, pyrimidinyl va pyrazinyl, trong do6 pyrazolyl,
pyridinyl, pyrimidinyl hodc pyrazinyl khong duoc thé hoic dugc thé bing —NH,, -
NHC(O)OCH; hogc triflometyl.

12.  Hop chit theo diém bét ky trong sé cac diém tir 7 dén 9, trong d6 R' duoc chon

tur:
-N ~n-N -N
HN N 0] ~N
P S Lo ¢
* , * , * N R *
SN O
SN N N
l | = /U\ - l I/\
Z>NH, * N° O W AN , I
* 2, H , CF3, va = , trong do “*” la diém

gin két ciia R' voi vong 161 hai vong.

13.  Hop chat theo diém bét ky trong sb cac diém tir 7 dén 12, trong d6 R* 1a phenyl
duoc thé béng 1 d&n 2 phﬁn ttr thé doc lap dugc chon tr halo, xyano, Cealkyl, C;.
¢haloalkyl, C,¢alkoxy, C,haloalkoxy, va phenyl, -C(O)Rlé, -C(O)ORIG, trong do R'S
1a Cyealkyl, va phin tir thé phenyl ctia R? khong dugc thé hodc con dugc thé bing 1

dén 2 phan tir thé doc 1ap dugc chon tir halo va xyano.

14.  Hop chat theo diém bat ky trong sd cac diém tir 7 d&én 12, trong d6 R® duoc

B o L Ly o

chon tur » ¢ ’
/a

% O F CN ; trong d6 “*” la diém gin két cua

R*véiN.

15.  Hop chét theo diém 1, hodic mubi duoc dung ctia nd, trong d6 hop chit nay

duogc chon tur:

-134-



26159

(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-(etylsulfonamido)pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 2-((1R,28S,3R,4S)-3-(3-(4-clophenyl)-1,2,4-oxadiazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(1R,2R,3S,4S)-N-(3,4-diclophenyl)-3-(1H-pyrazol-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,385,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(2-aminopyridin-4-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28,38S,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2R,3R,4R)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

metyl 4-((1R,2S,3R,4S)-3-(3-(4-clophenyl)-1,2,4-oxadiazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)-[1,1'-biphenyl]-3-carboxylat;
(1S,2S,3R,4R)-3-(2-aminopyridin-4-yl)-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;
(1R,2R,3S,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28S,3S,4S)-N-(3,4-diclophenyl)-3-(1-metyl-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-(N-propionylpropionamido)pyridin-4-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;

metyl (4-((1S,2S,3R,4R)-3-((3.4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-yl)pyridin-2-yl)carbamat;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-propionamidopyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit;
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etyl 4-((1R,2S,3R,4S)-3-(3-(4-clophenyl)-1,2,4-oxadiazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(1R,2R,3R,4S)-N-(4-clo-3-flophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,45)-3-(2-xyanopyridin-4-yl)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,45)-N-(2-clo-2'-flo-[1,1'-biphenyl]-4-yl)-3-(1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(pyrimidin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

metyl 5-clo-2-((1R,2S,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1R,28,38S,4S)-3-(4-carbamoylphenyl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(2-clo-2'-flo-[1,1'-biphenyl]-4-yl1)-3-(6-(triflometyl)pyridin-
2-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;

(1S,4S)-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl)-3-(1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(4-(3,5-dimetyl-1H-pyrazol-1-
yl)phenyl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(5-aminopyridin-3-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

(1S,4S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-yl)-3-(1-(tetrahydro-2H-pyran-4-yl)

1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1S,4S)-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl)-3-(2-metylpyridin-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
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(1R,28,3R,4S)-N-(4-clo-3-flophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28,38S,4S5)-N-(3,4-diclophenyl)-3-(2-(dimetylamino)pyrimidin-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(4-carbamoylphenyl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(2-aminopyrimidin-5-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,4R)-N-(2-phenylpyrimidin-5-yl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1 ]hept-
2-en-2-carboxamit;
(1R,28,3R,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(6-aminopyridin-3-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(3-clo-2-flophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(2-xyanopyridin-4-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 2-flo-4-(3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxamido)benzoat;

(1S,4S)-3-(2-clopyridin-4-yl)-N-(2,2'-diflo-[ 1, 1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;

etyl 5-((18S,2S,3S,4R)-3-((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-yl)nicotinat;

(1S,4S)-3-xyano-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl)-7-oxabixyclo[2.2.1]hept-2-
en-2-carboxamit;
(1R,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;

etyl 5-((1 S,2S,3R,4R)-3 -((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-yl)nicotinat;
(1S,4S)-3-(2-aminopyridin-4-yl)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
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(1S,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(1-(tetrahydro-2H-pyran-4-yl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1S,4S)-N-(2-flo-3-(triflometoxy)phenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2S,3R,45)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28S,3S,4S)-N-(3,4-diclophenyl)-3-(pyrimidin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

metyl 5-clo-2-((1S,4S5)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxamido)benzoat;
(1R,28S,3S,4S)-N-([1,1'-biphenyl]-4-yl)-3-(pyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,45)-3-(2-xyanopyridin-4-y1)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2R,38,4S5)-N-([1,1'-biphenyl]-4-yl)-3-(pyridin-3-yl1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 2-morpholino-4-((1R,2S,3R,4S)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(1R,28,38S,45)-3-(2-xyanopyridin-4-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-3-xyano-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,4S)-N-(5-metyl-1-phenyl-1H-pyrazol-3-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1S,4R)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-(tetrahydro-2H-pyran-4-yl)-
1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,28S,3S,4S)-3-(2-aminopyrimidin-5-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-3-(2-aminopyridin-4-yl)-N-(2,2'-diflo-[ 1, 1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(2-metyl-2H-indazol-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
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(1R,28S,38,4S)-3-(6-aminopyridin-3-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 2-flo-4-((1S,4R)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxamido)benzoat;
(1R,2R,38S,4S)-3-(6-acetamidopyridin-3-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38,4S)-N-(3,4-diclophenyl)-3-(2-metylpyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-3-(pyridin-4-yl)-N-(2,2',4'-triflo-[ 1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit
(1R,2R,38,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3S,4S)-N-(2,2"-diflo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

tert-butyl 4-((1S,2S,3S,4R)-3-((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat;
(1R,2R,3R,45)-N-([1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,48S,5S)-N-(4'-clo-2'-xyano-2-flo-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-
8-oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1R,2R,38.,4S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-y1)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(18,2S,3R,4R)-3-xyano-N-(3,4-diclophenyl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit;

(1R,2R,3R,45)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(2-
(dimetylamino)pyrimidin-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,48S,5S5)-N-([1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1R,2R,3S,45)-N-(2,2'-diflo-[1,1"-biphenyl]-4-yl)-3-(pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28,38S,4S)-N-(3,4-diclophenyl)-3-(3,6-dihydro-2H-pyran-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit;
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(1R,2R,38S,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-
1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,35,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-
1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,4S,5S)-N-(2'-clo-2-flo-[1,1'-biphenyl]-4-y1)-4-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1R,2R,3S,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,45)-3-(2,6-diclopyridin-4-yl)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

tert-butyl 4-((1S,2S,3R,4R)-3-((3,4-diclophenyl)carbamoyl)-7-
oxabixyclo[2.2.1]heptan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)- 1 H-pyrazol-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,4S,5S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1R,2R,38S,4S)-3-(2-aminopyridin-4-yl)-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,385,4S)-N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,45)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-1,4-dimetyl-3-(pyridin-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3S,4S)-N-(3,4-diclophenyl)-3-(1,2,3,6-tetrahydropyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-3-(3-clo-2-flopyridin-4-yl)-N-(2,2'-diflo-[ 1, 1"-biphenyl]-4-yl)-
7-oxabixyclo[2.2.1]heptan-2-carboxamit;

(1R,2R,48S,5S)-N-(2-clo-2'-flo-[ 1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(18S,4S)-3-(3-clo-2-flopyridin-4-yl)-N-(2,2'-diflo-[ 1, 1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
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(1R,2R,38S,4S)-N-(2-clo-[1,1'-biphenyl]-4-y1)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(2-clopyridin-4-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2R,3R,4R)-3-xyano-N-(2,2'-diflo-[ 1,1'-biphenyl]-4-yl1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28,385,4S)-3-(pyridin-4-yl1)-N-(2,2",4'-triflo-[ 1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2S,3R,4R)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,28S,3S,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 4-((1R,2R,38,45)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1R,2R,385,4S)-3-(2-aminopyridin-4-yl)-N-(2-clo-[1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38,4S)-3-(2-aminopyridin-4-yl)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,48S,5S)-N-(3,4-diclophenyl)-4-(pyridin-4-yl)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1S,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(3-flopyridin-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,28,38S,4S)-3-(2-aminopyridin-4-y1)-N-(2-clo-[ 1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,38S,4S)-3-(pyridin-4-y1)-N-(2,2',4'-triflo-[ 1,1'-biphenyl]-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,48S,5S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-y1)-8-
oxatrixyclo[3.2.1.02,4]octan-2-carboxamit;
(1R,2R.48S,5S)-N-(2'-clo-2-xyano-[1,1'-biphenyl]-4-yl)-4-(pyridin-4-yl)-8-

oxatrixyclo[3.2.1.02.4]octan-2-carboxamit;
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(1R,2S,3S,4S)-3-(2-aminopyridin-4-y1)-N-(3,4-diclophenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-3-(2,6-diclopyridin-4-yl)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2R,38S,4S)-N-(3,4-diclophenyl)-3-(3,6-dihydro-2H-pyran-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 4-((1R,2S,3S,4S)-3-(2-aminopyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1R,2R,38S,4S)-N-([1,1'-biphenyl]-4-yl)-3-(pyridin-4-y1)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,28,3S,4R)-N-([1,1'-biphenyl]-4-yl)-3-(pyridin-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2S,3S,4R)-N-([1,1'-biphenyl]-4-yl)-3-(1-metyl- 1H-pyrazol-3-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

(1S,28,3S,4R)-N-(2'-clo-2-flo-[ 1,1'-biphenyl]-4-y1)-3-(6-(triflometyl)pyridin-2-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(1-metylpiperidin-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(2-flo-3-(triflometyl)phenyl)-3-((2R)-6-
(triflometyl)piperidin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 4-((1S,2S,3R,4S)-3-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;

etyl 3-((1R,2S,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1R,2S,3R,4S)-N-(2-flo-3-(triflometoxy)phenyl)-3-(4-metylpyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 4-((18S,4S)-3-(6-(triflometyl)pyridin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxamido)benzoat;
(18,48)-N-(2-flo-3-(triflometyl)phenyl)-3-(1-metyl-3-(triflometyl)- 1 H-pyrazol-
5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1S,2S,3R,4S)-N-(1-(metylsulfonyl)piperidin-4-yl)-3-(pyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit;
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metyl 5-clo-2-((1S,2S,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1S,2S,3R,4S)-3-(pyridin-4-yl)-N-(3-(triflometoxy)phenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1S,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;

metyl 4-flo-3-((1S,2S,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1S,2S,3R,4S)-3-(pyridin-4-yl)-N-(4-(triflometoxy)phenyl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1S,2R,3R,4S)-N-(3,4-diclophenyl)-3-(pyrazin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;

etyl 4-((1R,45)-3-(1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamido)benzoat;
(1R,2R,3R.,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-N-(3,4-diclophenyl)-3-(pyrazin-2-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-
carboxamit;

(1R,2S,3R,4S)-N-(5-clo-2-flophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(1-axetylpiperidin-4-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(4-clo-3-flophenyl)-3-(pyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit;
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(1R,28S,3R,4S)-N-(4-clo-2-xyanophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 4-((1R,28S,3R,4S)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;

etyl 4-((1R,2S,3R,4S)-3-(5-metoxypyridin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat;
(1R,2R,3R,4S)-N-(2-clo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(2-flo-3-(triflometyl)phenyl)-3-(1-metyl-3-(triflometyl)-1H-
pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(2-flo-3 -(triﬂom'etoxy)phenyl)-3-(4-metylpyridin—2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,45)-N-(3,4-diclophenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,45)-N-(3,4-diclophenyl)-3-(1-metyl-3-(triflometyl)- 1 H-pyrazol-5-
yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-N-(2-flo-3-(triflometyl)phenyl)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;

etyl 4-((1R,2R,3R,45)-3-(1-metyl-3-(triflometyl)-1H-pyrazol-5-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamido)benzoat;
(1R,2S,3R,4S)-N-xyclohexyl-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamit;
(1R,4S)-N-(2-clo-[1,1'-biphenyl]-4-y1)-3-(6-(triflometyl)pyridin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2S,3R,4S)-N-(5-clo-4-metylpyridin-2-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(3,4-diclophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(2,3-dihydrobenzo[b][1,4]dioxin-5-yl)-3-(pyridin-4-yl)-7-

oxabixyclo[2.2.1]heptan-2-carboxamit;
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(1R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(pyrazin-2-yl)-7-
oxabixyclo[2.2.1]hept-2-en-2-carboxamit,
(1R,28S,3R,4S)-N-(3-clo-2-flophenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(4-metylpyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-y1)-3-(2-((S)-3-hydroxypyrolidin-1-
yl)pyridin-4-yl)-7-oxabixyclo[2.2.1]hept-2-en-2-carboxamit;
(1R,2R,3R,4S)-N-(2-flo-3-(triflometyl)phenyl)-3-(pyrazin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R.,4S)-N-(3-flo-4-(triflometoxy)phenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(5-clopyridin-2-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(4-metylpyridin-2-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R.,4S)-N-(2-flo-3-(triflometoxy)phenyl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2R,3R,4S)-N-(2,2'-diflo-[1,1'-biphenyl]-4-yl)-3-(1-metyl-3-(triflometyl)-
1H-pyrazol-5-yl)-7-oxabixyclo[2.2.1]heptan-2-carboxamit;
(1R,2S,3R,4S)-N-(4-clopyridin-2-yl)-3-(pyridin-4-yl)-7-
oxabixyclo[2.2.1]heptan-2-carboxamit;

etyl 4-((1R,2R,3R,4S)-3-(pyrazin-2-yl)-7-oxabixyclo[2.2.1]heptan-2-
carboxamido)benzoat; va

(1R,2S,3R,4S)-N-(4-xyanophenyl)-3-(pyridin-4-yl)-7-oxabixyclo[2.2.1]heptan-
2-carboxamit.

16. Hop chit theo diém 1 hoac mudi dugc dung ctia né, trong d6 hop chét nay la:
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17.Hop chit theo diém 1 hoic mubi dugc dung ctia né, trong d6 hop chat nay la:

19. Hop chét theo diém 1 hoac mudi duoc dung ctia né, trong d6 hop chét nay la:

cl
X
TSN Cl
H
X

|

20.  Hop chét theo diém 1 hodc mudi duoc dung cuia né, trong d6 hop chit nay la:

21.  Dugc phidm chira hop chét theo diém bt ky trong sé cac diém tir 1 dén 20, hodc

mubi hodc chit ddng phan 1ap thé cua chung, va ta dugc duge dung.

22.  Dugc phdm theo diém 21, trong d6 dugc phidm nay con chira chit duogce chon tir
protein tuong tu angiopoietin-3 (ANGPTL3), canxitonin ca hoi ding qua dudng
miéng, SD-6010, vitamin D3, colagen hydrolyzat, FGF18, BMP7, rusalatit axetat, chét
khéng xa phong héa dau tuong bo, steroit, va chat khang viém khong steroit (NSAID)

va axit hyaluronic.

23.  Hop chét c6 cong thirc TA:
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hodc mubi duge dung, hodc chit ddng phan lap thé ctia chung; trong do:

..... “1a lién két don hodc lién két doi;

R? duge chon tir hydro va C4alkyl;

R! duoc chon tir xyano, heteroxycloalkyl c6 6 canh, heteroxyclyl ¢é 6 canh, phenyl, va
heteroaryl c6 5 déno9 canh, trong do:

heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cua R' khong duoc thé hodc
duoc thé béng 1 d&n 2 phén tr thé doc lap dugc chon tu halo, xyano, C;galkyl, C,.
shaloalkyl, -C(O)R", -C(O)OR", -NR'"**R'*, heteroxycloalkyl c6 5 va 6 canh, phenyl,
va heteroaryl ¢6 5 va 6 canh; trong do:

R" duoge chon tir Ci.6alkyl, amino, va C_galkylamino;

R™ va R™ mdi nhom doc 1ap duge chon tir hydro, Cyealkyl, -C(O)R", -C(O)OR",
va -S(O)les, trong do R" 1a hydro hodc Cgalkyl; va

phan tir thé heteroxycloalkyl, phenyl hodc heteroaryl ctia R' khéng dugc thé hodc con
duoc thé bang 1 dén 2 phﬁn ttr thé doc 1ap duoc chon tir halo, hydroxyl, C,ealkyl, va
C,ghaloalkyl;

R? duoc chon tir Cygalkyl, C,haloalkyl, xycloalkyl c6 5 va 6 canh, heteroxycloalkyl
cd 5 va 6 canh, heteroxyclyl c6 6 va 10 canh, phenyl, va heteroaryl c6 5 va 6 canh,
trong do:

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ctia R® khong dugc
thé hodc dugc thé bang 1 dén 2 phan tir thé ddc lap duoc chon tir halo, xyano, C_galkyl,
C,¢haloalkyl, C,qalkoxy, Cjghaloalkoxy, -C(O)R'®, -C(O)OR'®, -S(O),R',
heteroxycloalkyl c6 5 va 6 canh, va phenyl; trong do:

R 1a hydro hodc C,_alkyl;

phén tir thé phenyl hodc heteroxycloalkyl ctia R’ khong duge thé hodc con dugc thé
béing 1 dén 2 phan tir thé doc 1ap duoc chon tir halo, va xyano; va

R? va R* 13 hydro hodc C,alkyl; hoic R? va R* ciing nhau tao ra vong xyclopropyl
ngung tu vai vong hai vong; hodc R? va R ciing nhau tao lién két tao ra lién két doi

on . \ B 4 M \
gifta hai cacbon ma R* va R* dugc gin vio;
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R’ la hydro hodc C,4alkyl, hodc R®vaR'" cung v&i cac nguyén tr ma ching duogc lién
két tao ra vong c6 S hodc 6 canh ngung tu v6i vong hai vong;

R°vaR’la hydro hodc C,alkyl; hodc R® va R’ ciing nhau tao lién két tao ra lién két
doi gifta hai cacbon ma R®va R’ duge gén vao; va

R'? 14 hydro hodc C,alkyl;

va tiy v két hop voi chét thir hai, trong d6 chit thit hai nay dugc chon tir protein tuong
tu angiopoietin-3 (ANGPTL3), canxitonin ¢4 héi dung qua duong miéng, SD-6010,
vitamin D3, colagen hydrolyzat, FGF18, BMP7, rusalatit axetat, chat khong xa phong
hoa dau tuong bo, steroit, va chit khang viém khong steroit (NSAID) va axit
hyaluronic;

dé didu tri, 1am thuyén giam hodc phong ngira viém khép hodc ton thuong khép &

dong vat co vu can dung chung.

24.  Dugc pham chia hop chét theo diém bat ky trong s cac diém tir 1 dén 20, hoic
mudi hodc chit ddng phan lap thé cta ching, va ta duoc duogc dung; va tiy v két hop
v6i chit ther hai, trong d6 chat tht hai nay dwoc chon tir protein twong tu
angiopoietin-3 (ANGPTL3), canxitonin cé hoi ding qua duong miéng, SD-6010,
vitamin D3, colagen hydrolyzat, FGF18, BMP7, rusalatit axetat, chat khong xa phong
hoa dau tuong bo, steroit, va chit khing viém khong steroit (NSAID) va axit
hyaluronic; dé didu tri, 1am thuyén gidm hoic phong ngira viém khép hodc ton thwong

khép & dong vat co vu can dung ching.

25.  Hop chat ¢6 cong thirc IA:

RS R N-g3
R10 IA

hodc mudi duoc dung, hodc chét déng phén lap thé cua ching; trong do:

..... “1a lién két don hodc lién két doi;

R’ duoc chon tir hydro va C, galkyl;

R' dugc chon tir xyano, heteroxycloalkyl ¢ 6 canh, heteroxyclyl ¢ 6 canh, phenyl, va

heteroaryl ¢6 5 dén 9 canh, trong do:
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heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ciia R' khéng dugc thé hodc
duogc thé bang 1 dén 2 phan tir thé doc lap duge chon tir halo, xyano, C;.galkyl, C,.
¢haloalkyl, -C(O)RB, -C(O)ORB, -NR'R ", heteroxycloalkyl cé 5 va 6 canh, phenyl,
va heteroaryl c6 5 va 6 canh; trong dé:

R" duoge chon tir Ci.salkyl, amino, va C,_alkylamino;

R va R mdi nhom doc lap duogc chon tir hydro, C,_alkyl, -C(O)R15 , -C(O)ORIS,
va -S(O)ZRIS, trong do R 14 hydro hodc Cgalkyl; va

phan tir thé heteroxycloalkyl, phenyl hodc heteroaryl ctia R' khong duoc thé hoic con
duoc thé béng 1 dén 2 phén ttr thé doc lap dugc chon tr halo, hydroxyl, C_alkyl, va
Ci.¢haloalkyl;

R? duge chon tir Cygalkyl, Cghaloalkyl, xycloalkyl ¢c6 5 va 6 canh, heteroxycloalkyl
cd 5 va 6 canh, heteroxyclyl c6 6 va 10 canh, phenyl, va heteroaryl c6 5 va 6 canh,
trong do:

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl cua R’ khong dugc
thé hodc duoc thé béng 1 dn?2 phﬁn ttr thé doc lap dugc chon tr halo, xyano, C;_salkyl,
C,¢haloalkyl, Cjealkoxy, C,ghaloalkoxy, -C(O)R'®, -C(O)OR'’, -S(O)R'S,
heteroxycloalkyl c6 5 va 6 canh, va phenyl; trong do:

R'® 14 hydro hoic C;galkyl;

phin tir thé phenyl hodc heteroxycloalkyl cia R® khong duoc thé hodic con duge thé
béng 1 dén2 phén ttr thé doc lap duogc chon tir halo, va xyano; va

R? va R 1 hydro hoic Cgalkyl; hodc R? va R’ cung nhau tao ra vong xyclopropyl
ngung tu véi vong hai vong; hodc R*vaR? cung nhau tao lién két tao ra lién két doi
gitta hai cacbon ma R? va R* duoc gén vao;

R’ 14 hydro hoic C,alkyl, hodc R’ va R' ciing véi cac nguyén tir ma chung duogc lién
két tao ra vong c6 5 hodc 6 canh ngung tu v6i vong hai vong;

R°vaR’1a hydro hodc C,_galkyl; hodc R® va R’ cung nhau tao lién két tao ra lién két
doi gifta hai cacbon ma R® va R” duge gén véo; va

R'? 13 hydro hodc C,_galkyl;

va tily y két hop voi chit thi hai, trong d6 chat thir hai nay dugc chon tir protein twong
tu angiopoietin-3 (ANGPTL3), canxitonin c4 héi ding qua duwong miéng, SD-6010,
vitamin D3, colagen hydrolyzat, FGF18, BMP7, rusalatit axetat, chét khong xa phong
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hoa dau tuong bo, steroit, va chdt khang viém khong steroit (NSAID) va axit
hyaluronic;

dé didu tri, lam thuyén giam hodc phong ngira viém khép hodc tén thwong khop &
dong vat c6 via can dung chung, trong d6 bénh viém khép nay la thoai héa khép, viem

khép chén thuong, hoic viém khép tw mién.

26.  Hop chit c6 cong thirc IA:

RS R4 /N\Rs
R'IO IA

hodc mudi dugc dung, hodc chit dong phan lap thé cta chung; trong do:

..... “1a lién két don hodc lién két doi;

R’ duoge chon tur hydro va C;_¢alkyl;

R' duogc chon tir xyano, heteroxycloalkyl ¢6 6 canh, heteroxyclyl c6 6 canh, phenyl, va
heteroaryl ¢6 5 dén 9 canh, trong do:

heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ciia R' khong dugc thé hoic
duoc thé béng 1 d&n 2 phﬁn tr thé doc lap duoc chon tir halo, xyano, C,4alkyl, C;.
shaloalkyl, -C(O)R", -C(O)OR", -NR'*R'*" heteroxycloalkyl c6 5 va 6 canh, phenyl,
va heteroaryl ¢6 5 va 6 canh; trong do:

R" dugc chon tix Ci.salkyl, amino, va C;salkylamino;

R va R'" mdi nhém doc lap duge chon tir hydro, Cyealkyl, -C(O)R", -C(O)OR",
va -S(0),R", trong d6 R" 13 hydro hoic C;.galkyl; va

phan tir thé heteroxycloalkyl, phenyl hodc heteroaryl ctia R' khong duoc thé hodc con
duoc thé béng 1 dén 2 phén tir thé doc lap duoc chon tir halo, hydroxyl, C,alkyl, va
C,.ghaloalkyl;

R? duoc chon tr Cy4alkyl, C;¢haloalkyl, xycloalkyl c6 5 va 6 canh, heteroxycloalkyl
cd 5 va 6 canh, heteroxyclyl c6 6 va 10 canh, phenyl, va heteroaryl c6 5 va 6 canh,
trong do

xycloalkyl, heteroxycloalkyl, heteroxyclyl, phenyl, hodc heteroaryl ctua R? khéng dugc
thé hodc duoc thé bing 1 dén 2 phan tir thé doc lap dugc chon tir halo, xyano, C,_salkyl,
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C,ghaloalkyl, Cjgalkoxy, C,ghaloalkoxy, -C(O)R'®, -C(O)OR'®, -S(O),R'S,
heteroxycloalkyl c6 5 va 6 canh, va phenyl; trong do:

R'® 14 hydro hodc C,alkyl;

phan tir thé phenyl hodc heteroxycloalkyl cua R’ khong duoc thé hodc con duoc thé
béng 1 #n2 phﬁn tr thé doc 1ap dugc chon tr halo, va xyano; va

R? vaR* Ia hydro hoidc C,ealkyl; hoac R* va R* ciing nhau tao ra vong xyclopropyl
ngung tu voi vong hai vong; hoac R va R* ciing nhau tao lién két tao ra lién két doi
gifta hai cacbon ma R* va R* dwoc gén vao;

R’ la hydro hodc C,alkyl, hodc R’ va R cung vdi cac nguyén tir ma chung dugce lién
két tao ra vong ¢6 5 hodc 6 canh ngung tu voi vong hai vong;

R°vaR’ 1a hydro hodc C,alkyl; hodc R va R’ cung nhau tao lién két tao ra lién két
d6i gifta hai cacbon ma R® va R’ duoc gin vao; va

R'? 14 hydro hoic C,ealkyl; va tiry y két hop v&i chit thtr hai, dé& cam Ung su biét hoa
ctia té bao gdc trung mo thanh té bao sun;

trong d6 chat thir hai néu trén dugc chon tir protein tuong tu angiopoietin-3
(ANGPTL3), canxitonin ¢4 hdi ding qua dudng miéng, SD-6010, vitamin D3, colagen
hydrolyzat, FGF18, BMP7, rusalatit axetat, chét khong xa phong héa dau tuong bo,

steroit, va chit khang viém khong steroit (NSAID) va axit hyaluronic.

27.  Duoc phdm chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 20, hodc
mubi hodc chét d@)ng phén 1ap thé cua chung, va ta dugc duoc dung, va tuy y két hop
v6i chét thi hai, dé cam ung su biét hoa cua té bao gdc trung mé thanh té bao sun;
trong d6 chat thir hai néu trén dugc chon tir protein tuong tu angiopoietin-3
(ANGPTL3), canxitonin c4 héi ding qua dwong miéng, SD-6010, vitamin D3, colagen
hydrolyzat, FGF18, BMP7, rusalatit axetat, chét khong xa phong héa dau tuong bo,

steroit, va chat khang viém khong steroit (NSAID) va axit hyaluronic.

-151-





