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Linh vye ki thuat dwoc dé cap
Sang ché d& cap dén cac hop chit heteroaryl-biphenyl amit ding dé didu tri bénh
PD-L1, quy trinh diéu ché va duoc phdm chira chiing.

Tinh trang k§ thuét ciia sang ché

Protein gdy chét t& bao theo chuong trinh (Programmed cell death protein -1 - PD-
1) 1a mot thanh vién cua siéu ho CD28 phén tan tin hi€u dm khi tuong tac v6i hai phéi tir
cua nd, PD-L1 hodc PD-L2. PD-1 va cac phéi ttr cia n6 duoc biéu hién réng rii va cé
nhiéu vai trd didu bién mién dich trong qué trinh hoat héa va dung nap té bao T. PD-1 va
céc phéi tir cia né c6 lién quan dén viéc giam kha ning mién dich 14y nhiém va mién dich
khéi u, ddng thoi tao diéu kién cho nhiém triing man tinh va su tién trién cua khéi u.

Viéc didu bién con dudng PD-1 c6 tiém ning didu tri trong c4c bénh khic nhau &
ngudi (Hyun-Tak Jin et al., Curr Top Microbiol Immunol. (2011); 350:17-37). Viéc phong
bé con dudong PD-1 nay ciing trd thanh dich hip dan trong didu tri ung thu. Cac khang thé
tri liéu phong bé con dudng kiém tra diém kiém soat mién dich ctia PD-1 s& ngin chin viéc
didu bién giam ctia t& bao T va thiic ddy céc phan tng mién dich chéng lai bénh ung thu.
Mot s& chét tic ché con dudng PD-1 da cho thiy hoat tinh manh mé& trong céc giai doan
khac nhau trong cac tht nghiém 14m sang (RD Harvey, Clinical Pharmacology and
Therapeutics (2014); 96(2), 214-223).

Téc nhan phong bé sy twong tac ciia PD-L1 v6i PD-1 hosic CD80 ludn duge mong
doi. Mot sb khang thé da duogc phat trién va thuong mai héa. Mot s6 don xin cip bing sang
ché da boc 16 cac phan tir nhd khong phai peptit dd dugc cong bd (WO 2015/160641, WO
2015/034820, va WO 2017/066227 va W02018/009505 tr BMS; WO 2015/033299 va
WO 2015/033301 tir Auwurigene; WO 2017/070089, US 2017/0145025, WO
2017/106634,US2017/0174679, WO02017/192961, WO02017/222976, W02017/205464,
WO02017/112730, WO2017/041899 va WO02018/013789 tir Incyte, WO2018/006795 tir
Maxinovel va WO2018/005374 tir chuing t6i, ChemoCentryx). Tuy nhién, van c6 nhu ciu
@i v6i cac hop chét thay thé ching han nuh céc phén tir nho dudi dang céc chit G ché
PD-L1, v& c6 th c6 nhidu dic tinh c¢6 loi v& viéc ding qua dudng udng, d6 6n dinh, do

sinh kha dung, chi s0 di€u tri va ddc tinh.
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Ban chit ky thuit ciia sang ché

Theo mot khia canh, sang ché d& xuit céc hop chét c¢6 cong thirc (1):
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hoic mubi dugc dung, tién dugc chét hoic chét déng phén 14p thé sinh hoc cia chiing;
trong d6 A, Z, X', R®, R®, R, R*, R*, R%, R’, R®, va s6 mii n 12 nhu duge x4c dinh &
day.

Ngoai cac hop chit dugc dé xuét & day, sang ché con d& xuit cac dugc phém
chira mdt hodc nhidu hop chit ndy, cling nhu cac phuong phép lién quan dén viéc diéu
ché va st dung céc hgp chét d6. Theo mot sd phuong an, hop chét nay dugc st dung
trong cac phuong phap didu tri d& didu trj cac bénh lién quan dén con dudng PD-1/PD-
L1.

MO ta chi tiét sang ché
Cdc tir viét tdt va dinh nghia

Céc mao tir “mot” nhu dugc st dung & ddy khong chi bao gbm céc khia canh
v6i mot thanh phin ma con bao gdm céc khia canh c6 nhidu hon mot thanh phan. Vi du:
céc dang sb it bao gdm céc tham chiéu s6 nhiéu trir khi ngit canh quy dinh rd rang theo
céch khéc. Do d6, vi du, tham chiéu dén "mot té bao" bao gdm nhiéu té bao nhu vay va
tham chiéu dén "tac nhan" bao gém tham chiéu dén mot hodc nhiu tac nhan da biét d6i
v6i nhitng ngudi co k¥ nang trong linh vuc nay, v.v.

Thuét ngtt “khoang” va “xép xi” thuong c6 nghia 12 muc do sai s§ ¢6 thé chép
nhan dugc dbi véi dai luong duge do dya trén ban chét hodic o chinh x4c cta phép do.
Thong thuong, mic do sai sd vi du ndm trong vong 20 phan tram (%), t6t hon 13 trong
vong 10% va t6t hon nita 12 trong pham vi 5% cta mot gié tri hogc khoang gia tri nhét
dinh. Ngoai ra, va dic biét 1a trong cac hé théng sinh hoc, thuat ngtt “khoang” va “xe‘ip
xi” ¢6 thé c6 nghia 13 c4c gia tri ndm trong s 1An @0 16n, tdt hon 14 trong khoang 5 1an
va tdt hon nira 13 trong khoang 2 13n ctia mot gi4 tri nhét dinh. Céc dai lugng sb dwoc
dwa ra & day 1 gin dang trir khi c6 quy dinh khdc, c6 nghia la thuét ngit “khoang” hodc

“xap xi” c6 thé dugc suy ra khi khong dugc phat biu 1 rang.
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Thuét ngit "alkyl", doc 14p hodc dudi dang mot phé‘m ctia nhom thé khac, trix
khi ¢6 quy dinh khac, c6 nghia 12 nhém hydrocacbon mach thing hoic mach nhanh, c6
s& nguyén tir cacbon dugc chi dinh (tirc 1a C1-8 c6 nghia 1a ¢6 mot dén tam nguyén th
cacbon). Vi du vé cac nhém alkyl bao gbm metyl, etyl, n-propyl, isopropyl, n-butyl, t-
butyl, isobutyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, va cac nhéom tuong tu.
Thuét ngtt "alkenyl" dung dé chi nhém alkyl khong bao hoa c6 mot hodc nhiéu lién két
doi. Tuong tu, thuét ngtt "alkynyl" dung dé chi nhom alkyl khong bao hoa c6 mot hodc
nhiéu lién két ba. Vi du vé nhém alkenyl bao gbm vinyl, 2-propenyl, crotyl, 2-
isopentenyl, 2-(butadienyl), 2,4-pentadienyl va 3-(1,4-pentadienyl). Vi du v& cac nhom
alkynyl bao gdm etynyl, 1- va 3-propynyl, 3-butynyl, va cic chét dbng ding va dong
phan cao hon. Thudt ngit "xycloalkyl" dung dé chi cac vong hydrocacbon c6 sd nguyén
tir trong vong duge chi dinh (vi dy, C3-6 xycloalkyl) va bdo hoa hoan toan hoidc ¢c6
khong nhiéu hon mot lién két doi gitta cac dinh vong. "Xycloalkyl" cling dugc dung dé
chi cac vong hydrocacbon hai vong va da vong nhu, vi du, bixyclo [2,2,1] heptan,
bixyclo [2,2,2] octan, v.v. Cac vong hai vong hodc da vong co thé duoc dung hgp, tao
cAdu ndi, tao vong xodn spiro hodc dang két hop cua chung. Thudt ngi
"heteroxycloalkyl" hodc "heterocyclyl" dung dé chi nhom xycloalkyl c6 chira tir mot
dén nam di nguyén tir dugc chon tir N, O va S, trong d6 cac nguyén t nito' va luu
huynh dwgc oxy héa tuy y, va (c4c) nguyén tir nito dugc tao béc bbén tuy .
Heteroxycloalkyl c6 thé 1a hé vong don vong, hai vong hodc vong da vong. HE vong hai
vong hodc da vong ¢o thé dugc dung hop, tao cAu ndi, tao vong xodn spiro hodc dang
két hop cda chiing. Diéu nay duogc hiéu réng viéc trich dan lai dbi vi Cy.1p heterocyclyl,
dé cap dén nhom cé tir 4 dén 12 canh trong vong trong do it nhét mot trong sd céc canh
trong vong 1a di nguyén tir. Cac vi du khong giéi han vé nhém di vong bao gém
pyrolidin, imidazolidin, pyrazolidin, butyrolactam, valerolactam, imidazolidinon,
tetrazolon, hydantoin, dioxolan, phtalimit, piperidin, 1,4-dioxan, morpholin,
thiomorpholin, thiomorpholin-S-oxit, ~thiomorpholin-S,S-oxit, piperazin, pyran,
pyridon, 3-pyrolin, thiopyran, pyron, tetrahydrofuran, tetrahydrothiophen, quinuclidin,
va nhém di vong twong ty. Nhom heteroxycloalkyl c6 th duge gin vao phan con lai
clia phan tir thong qua cacbon trong vong hodc di nguyén ti.

Thuét ngit "alkylen" dimg doc 14p hoic dudi dang mot phan cia nhém thé khac

chi nhém hoéa tri hai c¢6 ngudn gbe tir alkan, nhu dwgc 14y vi du bang -CH,CH,CH,CH,-

3/133



52363

. Nhom alkylen c6 thé & dang mach thing hodc mach nhanh. Mot vi du v& nhém alkylen
& dang mach nhéanh 1a-CH,C(CH;),CH,-, -CH,C(CHj3),- hodc -CH(CH;)CH,CH,-.
Thong thuong, nhém ankyl (hodc alkylen) s&€ co tir 1 dén 12 nguyén tir cacbon, véi
nhitng nhém cé § nguyén tir cacbon tré xubng dugc ru tién trong sdng ché. Tuong tu,
"alkenylen" va "alkynylen" d& cap dén cac dang khong bdo hoa cta "alkylen" c6 lién
két d6i hozc lién két ba twong tng.

Thuat ngit “heteroalkyl,” ding doc 1ap hodc két hop véi thuat ngit khac, chi,
trir khi ¢6 quy dinh khac, nhém hydrocacbon mach thrfmg hodc mach nhanh 6n dinh,
hodc mach vong, hoic dang két hop ctia ching, gdm c6 s nguyén tir cacbon da néu va
tir mot dén ba di nguyén tir duoc chon tir nhém gém c¢6 O, N, Si va S, va trong d6 céc
nguyén tt nito va lvu huynh c6 thé dugc oxy héa tily ¥ va di nguyén tir nito c6 thé dugc
tao bac bdn tiy ¥. (Céc) di nguyén tir O, N va S ¢ th8 dugc dit & bat ky vi tri ndo bén
trong cia nhom heteroalkyl. Di nguyén tir Si ¢ thé dwoc dit & bat ky vi tri ndo cua
nhém heteroalkyl, ké ca vi tri ma nhém alkyl dugc gin vao phan con lai ctia phan ti.
Nhitng vi du bao gdm -CH,-CH,-0-CHj3, -CH,-CH,-NH-CHj, -CH,-CH,-N(CH3)-CHs,
-CH,-S-CH,-CH3;, -CH,-CH,,-S(0)-CH3, -CH,-CH,-S(0),-CH;, -CH=CH-O-CHj;, -
Si(CH3)s, -CH,-CH=N-OCHj3;, va -CH=CH-N(CHj3)-CHj3. C6 thé c6 t6i hai di nguyén tir
lién tiép nhau, ching han nhw, -CH,-NH-OCHj; va -CH,-O-Si(CHs);. Twong tu, cic
thuét ngit “heteroalkenyl” va “heteroalkynyl” dimg doc 1ap hodc két hop véi thuat ngit
khac, chi, trlr khi c6 quy dinh khéac, nhom alkenyl hodc nhom alkynyl, twong Umg, chira
sd nguyén tir cacbon da néu va c6 tir mot dén ba di nguyén tir duge chon tlr nhém gbm
c6 O, N, Siva S, va trong d6 cac nguyén tir nito va luu huynh co thé bi oxy héa tlly y va
di nguyén tir nito c6 thé ty ¥ duge tao bic bdn. (Céc) di nguyén tt O, N va S c6 thé
dwoc dat & vi tri bat ky bén trong ctia nhém heteroalkyl

Thuat ngit “heteroalkylen” ding ddc lap hodc dudi dang mot phin ciia nhém
thé khac chi nhém héa tri hai, bdo hda hoic khong bdo hoa, thu dugc tir heteroalkyl,
nhu dugc iy vi du bing -CH,-CH,-S-CH,CH,- va -CH,-S-CH,-CH,-NH-CH,-
, -0-CH,-CH=CH-, -CH,-CH=C(H)CH,-O-CH,- va -S-CH,-C=C-. Péi v6i cdc nhém
heteroalkylen, di nguyén tir ciing ¢ thé chiém mét trong hai hodc ca hai dAu tan cing
cua mach (vi dy, alkylenoxy, alkylendioxy, alkylenamino, alkylendiamino, va nhém
tuong tu).

Céc thuit ngir "alkoxy," "alkylamino" va "alkylthio" (hodc thioalkoxy) duoc st
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dung theo nghia thong thuong cia ching, va d& cap dén cac nhom alkyl ma duge gin
v6i phén con lai cia phan tir théng qua nguyén tir oxy, nhém amino hogc nguyén tir luu
huynh, twong Gng. Ngoai ra, dbi v6i cac nhém dialkylamino, céc phén alkyl c6 thé
gidng nhau hogc khac nhau va ciing c6 thé duge két hop dé tao thanh vong 3-7 canh véi
nguyén t nito dugc grfm vao mdi canh. Theo 6, mot nhom dai dién la NR?R® ¢6 nghia
12 bao gbm piperidinyl, pyrolidinyl, morpholinyl, azetidinyl va nhém tuong tu.

Céc thuét ngit "halo" hodc "halogen", dimg doc lap hodc dudi mot phén cua
mot nhom thé khac, chi, trir khi c¢6 khac quy dinh, nguyén t flo, clo, brom, hodc iot.
Ngoai ra, cac thuit ngit nhu "haloalkyl" c6 nghia la bao gdbm monohaloalkyl va
polyhaloalkyl. Vi dy, thuét ngit "C;-4 haloalkyl" c6 nghia la bao gdm triflorometyl,
2,2,2-trifloroetyl, 4-clorobutyl, 3-bromopropyl, va nhém tuong tu.

Thuét ngit “hydroxyalkyl” hodc “alkyl-OH” dung dé chi nhém alkyl, nhu da
dinh nghia & trén, trong 4o it nhét mot (va tdi da ba) nguyén tir hydro dugc thé bang
nhom hydroxy. Déi v6i nhém alkyl, nhém hydroxyalkyl c6 thé c6 sb6 nguyén tir cacbon
bét ky thich hop, ching han nhu C. Vi du nhu nhém hydroxyalkyl bao gbm, nhung
khong gi6i han &, hydroxymetyl, hydroxyetyl (trong d6 hydroxy & vi tri 1 hodc 2),
hydroxypropyl (trong d6 hydroxy & vi tri 1, 2 hodc 3), va 2,3-dihydroxypropyl.

Thuét ngit “C;_; alkyl-guanidinyl” dé cap dén nhém C, alkyl, nhu dugc dinh
nghia & trén, trong do it nhit mot trong cic nguyén tir hydro dugc thé bang nhom
guanidinyl (-NHC(NH)NH,).

Thuét ngit "aryl" c6 nghia 13, trir khi c6 quy dinh khéc, chi nhém hydrocacbon
nhiéu vi tri khong bdo hoa, thom thong thuong, cb thé 1a hé vong don vong hodc nhiéu
vong (1€n dén ba vong) dugc dung hop véi nhau hogc lién két cong hoa tri. Thuat ngit
"heteroaryl" ding dé chi cdc nhém aryl (hodc cac vong) c¢b chira tir mot dén nam
nguyén tr di nguyén duge chon tir N, O va S, trong d6 cic nguyén tt nito' va luu huynh
duoc oxy hoa tiy y, va (cac) nguyén tr nito dugc tao bac bdn thy y. Nhém heteroaryl
c6 thé dugc gén vao phan con lai clia phan tir thong qua di nguyén tir. Diéu nay dugc
hidu 14 viéc trich din dbi v6i C5-10 heteroaryl, d& cap dén nhom heteroaryl c6 tir 5 dén
10 canh trong vong trong do6 it nhit mot trong sd cac canh trong vong 1a di nguyén tu.
Céc vi du khong gidi han vé cac nhém aryl bao gdm phenyl, naphtyl va biphenyl, trong
khi cac vi du khong giéi han vé& cdc nhém heteroaryl bao gbm pyridyl, pyridazinyl,

pyrazinyl, pyrimindinyl, triazinyl, quinolinyl, quinoxalinyl, quinazolinyl, xinnolinyl,
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phthalazinyl, benzotriazinyl, purinyl, benzimidazolyl, benzopyrazolyl, benzotriazolyl,
benzisoxazolyl, isobenzofuryl, isoindolyl, indolizinyl, benzotriazinyl, thienopyridinyl,
thienopyrimidinyl, pyrazolopyrimidinyl, imidazopyridins, benzothiaxolyl,
benzofuranyl, benzothienyl, indolyl, quinolyl, isoquinolyl, isothiazolyl, pyrazolyl,
indazolyl, pteridinyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiadiazolyl,
pyrrolyl, thiazolyl, furyl, thienyl va nhém twong tu. Cac nhém thé cho mdi hé vong aryl
va hetearyl luu y & trén dugce chon tir nhém cac nhoém thé chip nhan duge mo ta dudi
day.

Thuat ngit “vong cacbocyclic”, “cacbocyclic” hodc “cacbocyclyl” dé cap dén
cac nhém vong chi c6 cac nguyén tir cacbon lam dinh vong. Cac nhém vong
cacbocyclic bdo hoa hodc khong bdo hoa va cd thé thom. N6i chung, cdc nhém vong
cacbocyclic ¢6 tir 3 dén 10 canh trong vong. Céc nhém vong carbocyclic ¢6 cAu tric
nhiu vong (vi duy, hai vong) c6 thé bao gdm vong xycloalkyl dugc dung hop véi vong
thom (vi du 1,2,3,4-tetrahydronaphtalen). Do d6, cic vong cacbocyclic bao gdm
xyclopentyl, xyclohexenyl, naphtyl, va 1,2,3,4-tetrahydronaphtyl. Thuét ngit “vong di
vong” ding dé chi ca hai nhém “heteroxycloalkyl” va “heteroaryl”. Vi vy, cdc vong di
vong bdo hoa hodc khdng bdo hoa va co thé thom. N6i chung, vong di vong c6 tir 4 dén
10 canh trong vong va bao gdm piperidinyl, tetrazinyl, pyrazolyl va indolyl.

Khi thuat ngit bt ky & trén (vi du, "alkyl", "aryl" va "heteroaryl") dugc goi la
"duge thé" ma khong c6 ky hiéu khac trén cac nhom thé, thi cac dang duogc thé cua
nhém dugce chi dinh s& dugc cung cip dudi day.

Cé4c nhém thé cho céc nhém alkyl (bao gdm céc nhém thuong duge goi 1a
alkylen, alkenyl, alkynyl va xycloalkyl) c6 thé 12 nhidu nhém duge chon tir: -halogen, -
OR’, -NR’R”, -SR’, -SiR’R”R™, -OC(O)R’, -C(O)R’, -CO,R’, -CONR’R”, -
OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR”R”’, -NR”C(O),R’, -NH-C(NH,)=NH, -
NR’C(NH,)=NH, -NH-C(NH,)=NR’, -S(O)R’, -S(O),R’, -S(0),NR’R”, -NR’S(O),R”,
-CN va -NO, véi s6 nim trong khoang tir 0 dén (2 m’+1), trong d6 m ’1a tbng sb
nguyén t cacbon trong nhém d6. R’, R”? vaR ™ mdi nhém ddc 1ap chi hydro Cyg alkyl
khong dugc thé, heteroalkyl khong dugc thé, aryl khong duoc thé, aryl dugc thé bang 1-
3 halogen, C3 alkyl khong dugc thé, nhém C,5 alkoxy hodc C,g thioalkoxy, hodc
nhém aryl-C,.4 alkyl khong dugc thé. Khi R *va R” duoc gin vao cling mot nguyén tir

nito, chung c6 thé két hop véi nguyén tit nito ndy dé tao thanh vong ¢6 3 -, 4 - 5, 6,
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hodc 7 canh. Vi du, -NR’R ”c6 nghia la bao gbm 1-pyrolidinyl va 4-morpholinyl. Thuét
ngtt “axyl” dugc st dung mot minh hodc duéi dang mot phin cta nhém khac dé cap
dén nhom alkyl trong d6 hai nhém thé trén cacbon gin nhét véi diém gén v6i nhém nay
duoc thé bing nhém thé =0 (vi dy, -C(O)CHs, -C(O)CH,CH,OR’ va nhém tuong tu).

Tuong tu, cac nhém thé cho céc nhém aryl va heteroaryl rit da dang va thuong
dugc chon tir: -halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,, -
CO,R’, -CONR’R”, -C(O)R’, -OC(O)NR’R”, -NR”C(O)R’, -NR”C(O),R’, -NR’-
C(O)NR”R™, -NH-C(NH,)=NH, -NR’C(NH;)=NH, -NH-C(NH,)=NR’, -S(O)R’, -
S(O),R’, -S(0),NR’R”, -NR’S(O),R”, -Nj, perfloro(C;-Cq)alkoxy, va perfloro(Ci-
Cyalkyl, v6i sb lugng tir 0 dén téng s cac hoa tri md trén hé vong thom; va trong d6 R
. R” va R ™ dugc chon ddc 1ap tir hydro Cyg alkyl, Cs. xycloalkyl, C,.g alkenyl, Cyg
alkynyl, aryl va heteroaryl khong dugc thé, (aryl khong dugc thé)-Ci-4 alkyl, va
aryloxy-C,-4 alkyl khong dugc thé. Cac nhom thé thich hop khéac bao gdm mdi trong sd
cac nhom thé aryl & trén dugc gén véi nguyén tir trong vong boi lién két alkylen c6 tur
1-4 nguyén tt cacbon.

Hai trong s6 cac nhém thé trén cac nguyén ti lién k& ctia vong aryl hodc
hetearyl ¢6 thé dugc tiy ¥ dugc thé bing nhém thé c6 cong thirc -T-C(0)-(CHy)q-U-,
trong d6 T va U 1 doc 1ap 1a -NH-, -O-, -CH,- hogc lién két don va q 1 s6 nguyén tir 0
dén 2. Ngoai ra, hai trong sb cac nhom thé trén cac nguyén tir 1ién k& ca vong aryl
hodc hetearyl c6 thé dugc tuy y thé bang mdt nhém thé c6 cong thirc -A-(CH,),-B-,
trong d6 A va B doc 14p -CH,-, -O-, -NH-, -S-, -S(0)-, -S(0),-, -S(0),NR’- hogc lién
két don, va r 12 s6 nguyén tir 1 dén 3. Mot trong nhitng lién két don cta vong méi duge
hinh thanh c6 thé duoc thé tiy v bing lién két doi. Ngoai ra, c6 thé ty ¥ thé hai trong
s6 céc nhom thé trén cac nguyén tir lidn k& cua vong aryl hodc hetearyl bing nhom thé
¢6 cong thitc -(CH,)s-X~(CH,)-, trong d6 s va t 12 céc s6 nguyén doc 14p tir 0 dén 3, va
X 14 -O-, -NR’-, -S-, -S(0O)-, -S(0),-, hodc -S(O),NR’-. Nhom thé R’ trong -NR’- va -
S(0),NR’- dugc chon tir hydro hodc C;-¢ alkyl khong duge thé.

Nhu dugc st dung & day, thuat ngit "di nguyén ti" c¢6 nghia la bao gbm oxy
(0), nito (N), Ivu huynh (S) va silic (Si).

Séang ché con lién quan dén cac tién dugc chit va chit dong phan lap thé phan
tir sinh hoc ctia ching. Vi duy, chit ddng phén 1ap thé phén tir sinh hoc thich hop s& bao

gdm céc chét thay thé cacboxylat (axit phosphonic, axit photphonic, axit sulfonic, axit
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sulfinic va cac nhém di vong c6 tinh axit nhu tetrazol). Cac tidn dugc chit phit hop s&
bao gdm cic nhom thong thudng duoc biét 13 s& thiy phan vd/hodc oxy hoa trong céc
didu kién sinh ly dé tao ra hop chit c6 Cong thic L.

Céc thuét nglt "bénh nhén" va "d6i tuong" bao gém dong vét linh trudong (ddc
biét 13 con ngudi), dong vat ddng hanh da dugc thun héa (chdng han nhu ché, meo,
ngua va loai tuong tr) va gia stic (ching han nhu gia stc, lon, clru va loai twong tw).

Nhu duogc sir dung ¢ day, thuat ngit "diéu tri" & dang danh dong tlr hodc danh
tr bao gém ca viéc didu tri 1am thay dbi bénh va diéu tri triéu chimg, mot trong hai
phuong phip nay cé thé 1a dy phong (tic 1a trude khi xuét hién c4c triéu chimg, dé
ngan ngira, tri hodn hodc giam mirc d6 nghiém trong cla céc tri¢u chimg) hodc diéu tri
(nghia 1a sau khi bit dAu xuét hién céc triéu chung, dé giam muc d) nghi€ém trong
va/hodc thoi gian tdn tai cia cc tridu ching).

Thuét ngit "mudi dugc dung" c6 nghia 12 bao gdm céc mubi ciia cac hop chét
hoat dong duoc didu ché bing axit hodc bazo tuong d6i khong doc hai, tuy thudc vao
céc nhém thé cu thé duge tim thdy trén céc hop chit dugc mo ta & day. Khi cac hop
chét cta chira cac chire ¢6 tinh axit tuong dbi, cac mubi cdng bazo ¢ thé thu dugc béng
cach cho dang trung tinh cia cac hgp chit nay tiép xac v6i mot lugng vira di bazo
mong mudn, hogc dung méi nguyén chét hoic trong dung mdi tro thich hop. Vi du vé
cac mudi c6 ngudn gbe tir cac bazo vd co duge dung bao gdbm nhoém, amoni, canxi,
déng, sét D), st (II1), liti, magie, mangan (III), mangan, kali, natri, k&m va céc loai
twong tw. Mudi c6 ngudn gdc tir cac bazo hitu co duge dung bao gbm mudi ctia amin
bac mot, bac hai va bac ba, bao gém cac amin dugc thé, cdc amin mach vong, cic amin
xuit hién ty nhién va amin tuong tuy, chéng han nhu arginin, betain, cafein, cholin,
N,N'-dibenzyletylendiamin, dietylamin, 2-dietylaminoetanol, 2-dimetylaminoetanol,
etanolamin, etylendiamin, N-etylmorpholin, N-etylpiperidin, glucamin, glucosamin,
histidin, hydrabamin, isopropylamin, lysin, metylglucamin, morpholin, piperazin,
piperadin, nhya polyamin, trietylamin, trimetylamin, tripropylamin, tromethamin va
amin tuong tu. Khi cc hop chét theo sang ché chira cic nhém chuc c6 tinh bazo tuong
dbi, cac mubi cong axit c6 thé thu duge bang cach cho dang trung tinh cia cac hop chét
nay tiép xtc véi mot lugng vira du axit mong mudn, dung moi nguyén chét hoc trong
dung méi tro thich hop. Vi du vé& mudi cong axit dugc dung bao gdm céc mudi cb

ngudbn gbc tir axit vd co nhu clohydric, bromhydric, nitric, cacbonic,
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monohydrocarbonic, phosphoric, monohydrophosphoric, dihydrophosphoric, sulfuric,
monohydrosulfuric, hydriodic, hodc axit phospho va axit twong tu, cling nhu céc mudi
c6 ngudn gbc tir cac axit hitu co tuong d6i khong doc hai nhu axetic, propionic,
isobutyric, malonic, benzoic, suxinic, suberic, fumaric, mandelic, phtalic,
benzensulfonic, p-tolylsulfonic, xitric, tartaric, metansulfonic, va axit twong tu. Ciing
duoc bao gém 12 cic mubi cia axit amin nhu arginat va cac loai twong tu, va mudi cta
axit hitu co nhu axit glucuronic ho#c axit galactunoric va twong tu (xem vi du tai liu:
Berge, S.M., et al, “Pharmaceutical Salts”, Journal of Pharmaceutical Science, 1977,
66, 1-19). Mot sé hop chét cy thé theo sang ché chira ca cac nhém chirc c6 tinh bazo va
axit cho phép céc chit duoc chuyén hoéa thanh mudi cong bazo hoic axit.

Céc dang trung tinh ctia hgp chit c6 thé duoc tai tao bing cach cho mudi tiép
xuc v6i bazo hodc axit va tach hop chét gbe theo cach thong thuong. Dang gdc ctia hop
chét khac voi céac dang mubi khic nhau & mot sb tinh chét vat ly nhét dinh, chéng han
nhu kha ning hoa tan trong dung mdi phdn cyc, nhung néu khong thi cac mubi niy
twong dwong v6i dang gbc ctia hop chit cho muc dich séng ché.

Mot sb hop chét theo sang ché c6 thé ton tai & dang chua solvat ho4 cling nhu
dang dugc solvat hoa, bao gém ca dang ngdm nudc. N6i chung, cac dang duoc solvat
hoéa twong duong v6i cac dang khong duge solvat hoéa va dugc du dinh s€ nim trong
pham vi ciia sang ché. Mot s6 hop chat theo sang ché c6 thé ton tai & nhiéu dang tinh
thé hodc vo dinh hinh. N6i chung, tit ca cac dang vat 1y nay déu twong dwong nhau cho
cac muc dich duge st dung trong sang ché va dugc du dinh nidm trong pham vi cla
sang ché.

Mot sb hop chit theo sang ché c6 cac nguyén tir cacbon khong dbi xtng (tam
quang hoc) hoic lién két dbi; cac ddng phan hd bién, ddng phan khong d6i quang, déng
phan hinh hoc, ddng phén ving va doéng phan riéng 1& (vi du, ddng phan ddi quang
riéng biét) déu dugc dy dinh duge bao gdm trong pham vi ciia séng ché. Khi hinh m6 ta
1ap thé dugc cung cip, n6 c6 nghia 13 d& cap dén hop chit ma mét trong cac ddng phéan
¢6 mit va vé co ban khéng c6 dong phan kia. 'V& co ban khong chira' ddng phan khac
cho biét it nhét ty 16 80/20 cua hai ddng phén, tot hon 13 90/10, hodc 95/5 hodc 16n hon.
Theo mdt s6 phuong 4n, mdt trong sd cac ddng phan s& c6 mit v6i lugng it nhit 13
99%.

Céc hop chét theo sang ché ciing c6 thé chtra cac ty 1& khong tw nhién cua cac
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ddng vi nguyén tir tai mdt hodc nhidu nguyén tit tao thanh cac hop chét d6. Vi du, cac
hop chit c6 thé duoc danh d4u phong xa bing cac ddng vi phéng xa, chéng han nhur triti
CH), iot-125 (') hoic cacbon-14 (**C). Tt ca cac bién thé ddng vi clia cac hop chit
theo sang ché, di c6 phéng xa hay khong, déu duge dy dinh nim trong pham vi cua
sang ché. Vi du, cac hop chét c6 thé duge didu ché sao cho bét ky sb6 nguyén t&r hydro
nao duge thé bing ddng vi doteri (*H). Céac hop chit theo sang ché ciing c6 thé chura cac
£y 1& khong tw nhién cta cac ddng vi nguyén tir tai mot hoge nhidu nguyén tir tao thanh
céc hop chét d6. Ty 1& khong tr nhién ctia mot ddng vi c6 thé dugc dinh nghia 1a khac
nhau, tir lugng dugc tim thdy trong tu nhién dén luong bao gdm 100% nguyén tir dugc
dé cap. Vi du, cac hgp chét c6 thé két hop cac ddng vi phong xa, ching han nhur triti
(3H), iot-125 (**°I) hoic cacbon-14 (*C), hoic d6ng vi khong phong xa, ching han nhu
deuterium (*H) hoic carbon-13 (®C). Cac bién thé ddng vi nhu vay c6 thé cung clp cac
tién ich bd sung cho nhing tién ich dwgc md ta & noi khac trong Gng dyng nay. Vi dy,
c4c bién thé ddng vi ctia cac hop chét theo sang ché c6 thé tim thiy cong dung b sung,
bao gdm nhung khong gi6i han &, nhu thude thir chdn doan va/hodc hinh anh, hogc nhu
céc chét didu tri gdy doc té bao/ddc phéng xa. Ngoai ra, cic bién thé ddng vi clia cic
hop chét theo séng ché c6 thé co cac dic diém duge dong hoc va dugc luc hoc bi thay
ddi c6 thé gop phin nang cao tinh an toan, kha ning dung nap hodc hiéu qua trong qua
trinh diéu tri. TAt ca cac bién thé ddng vi clia cac hop chét theo sang ché, dii c6 phéng

xa hay khong, déu nhdm muc dich bao trim trong pham vi clia sdng ché.

Cdc hop chdt
Theo mot khia canh, sang ché d& xuét cac hgp chét c6 cong thac (I):
R7
0 R R8R3 R2a
ZJ\” N N A—X1—N:R2b
R =
(R%)_ M

hogc mubi duoc dung, tién dugc chét hoic chét déng phén lap thé sinh hoc ciia chung,

trong do:

A 12 nhém heteroaryl ¢6 tir 5 dén 10 canh khong dugce thé hodc dugc thé bing mot dén
nim thanh vién dugc chon dbc lap tr nhom gém c6 halogen, C,; alkyl,
C,.3 haloalkyl, Cy.; alkoxy, C;.3 haloalkoxy, OH, va CN;

X' 14 C,5 alkylen, khong dugc thé hodc dugc thé béng mot hodc hai thanh vién duoc
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chon doc 14p tir nhém gdm cé Cy., alkyl va CO,H;

R? va R® mbi nhém dugc chon mdt cach doc l4p tir nhém gdm 6 H, Cyg alkyl, Cy
haloalkyl, -Y, -X>-CO,R?, -X2-OR?, -X*-NR°R", -X*-C(O)NR’R", -X*-SO,R?,
-X2-SO,NR°R?, -X2-SO;R?® va —X>-Y trong d6 mdi X* 1a Cp alkylen va Cy
alkyl hoiic Cy.¢ alkylen bat ky, khong dugc thé hodc duge thé bang mot hogc hai
thanh vién dwoc chon doc 1ap tr nhom gdbm c6 OH, SO,NH,, C(O)NH,,
C(O)NHOH, PO;H,, CO,C, ¢ alkyl va CO,H, va mdi Y duge chon tir nhém gém
c6 Cj xycloalkyl, C4.¢ heterocyclyl va heteroaryl ¢6 3 dén 6 canh, mdi loai
khong duoc thé hodc dugc thé bing mot dén bdn thanh vién duge chon doc 14p
tr nhém gém c6 oxo, OH, C;4 alkyl, C;4 haloalkyl, C;.4 hydroxyalkyl, C;4
alkoxy, Ci.4 haloalkoxy, C;.4 hydroxyalkoxy, SO,NH,, C(O)NH,, C(O)NHOH,
POs;H,, CO,C,_galkyl, SOsH va CO,H;

hodc R®va R® dugc két hop dé tao thanh vong c6 tir 4 dén 9 canh hoic vong x0dn, ¢
tir khong dén hai dinh vong 13 di nguyén tir bd sung dugc chon tir O, N hoic S;
trong d6 vong nay dugc tao thanh béng cach két hop R* va R?, khong dugc thé

hodic duge thé bang 1 dén 4 thanh vién dugc chon doc lap tir nhoém gdm
c6 oxo, Cyg alkyl, Cy_g haloalkyl, C,_¢ hydroxyalkyl, -X3-CO,R?, -X*-OR%,
SC-NRRP, -3X3-C(O)NRPRY, -X3-SO,R?, -X*-SO,NRR®, -X*-N(R")SO,R?
, va -X>-SO;R? trong d6 X° 1a lién két hodc C ¢ alkylen;

R’ va R* mdi nhém duge chon mot cach doc 14p tir nhém gdm c6 H, F, Cl, CN, CH,
OCHj;, CH,CHj; va CF3;

chi s6 dudin 12 0, 1, 2 hodc 3;

mdi R* dugce chon doc l4p tir nhém gdm c6 H, F, Cl, Cy; alkyl, Ci3 alkoxy, Cy.;
haloalkyl, C;.3 haloalkoxy, C,_; alkenyl va CN;

R®, R7 va R® mdi nhém duge chon mot cach doc l4p tir nhém gém c6 H, F, Cl, CN,
CH;, OCHj;, CH,CHj; va CF3;

Z duoc chon tir nhém gdm co:

i) vong di vong khong thom mot vong, hai vong, hodc xo#n vong, dugc thé
thy v bang mot hodc hai nhém oxo va duge thé tiy v bang téi da bén R* va/hoic
Rb; va
ii) vong heteroaryl don vong c6 5 hodc 6 canh, dugc thé tiry ¥ bing mot dén
ba R";
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mdi R* duge chon doc 1ap tir nhoém gém ¢6 H, Cy alkyl, Csxycloalkyl, C;.¢ haloalkyl,
C,.¢ hydroxyalkyl, C;.¢ alkylen-CO,H, va Cy. alkylen-SOs;H;

mdi R® dugc chon doc 1ap tir nhom gbm c6 H, Cy.¢ alkyl, C;.6 xycloalkyl, Cy.¢ haloalkyl,
C,.¢ hydroxyalkyl, Cy.¢ alkylen-CO,H, va Cy. alkylen-SO;H, mdi nhém trong sb
d6 khong dugc thé hodc duoc thé béng mdt hodc hai thanh vién dugc chon doc
1ap tir OH, SO,NH,, C(O)NH,, C(O)NHOH, PO3H,, CO,C;.galkyl va CO,H;

va R* va R®, khi dugc gin vao cling nguyén ti nito, dugc két hop tly ¥ dé tao thanh
vong c6 4 dén 8 canh, hodc vong xodn khong dugc thé hodc dugc thé bing
halogen, OH, SO,NH,, C(O)NH,, C(O)NHOH, POs;H,, CO;Ci alkyl hodc
CO,H;

mdi R® duoc chon doc 14p tr nhoém gém c6 H, halogen, CN, C; alkyl, Cis
haloalkyl, -Y', -X*-CO,R?, -0-X*-CO,R?, -X*-OR? -X*-NR*R", -X*-C(O)NR'R’,
_0-X*-C(O)NR'R?, -X*-SO,R?, -X*-SO,NR'R®, -X*-SO;R?, va -N(R")-X'-CO,R’,
trong d6 m3i X* 12 lién két hodc Cy.¢ alkylen, va mdi Y' duge chon tir nhém gbm
C,.6 xycloalkyl va Cy.g heterocyclyl; va tuy y hai R® trén c4c dinh vong lién ké
duge két hop dé tao thanh vong di vong dung hop c6 5 hodc 6 canh.

Theo modt nhém cac phuong an, hop chét c6 cong thic (I) 1a cac hop chét trong
d6 A 13 heteroaryl 5 hodc 6 canh khong dugc thé hodc dugc thé b%mg tr mot dén ba
thanh vién duoc chon ddc 1ap tr nhom gém c¢6 halogen, Cy; alkyl, C_; haloalkyl, Cy3
alkoxy, OH, va CN. Theo mdt nhém cac phuong an, hop chit c6 cong thue (I) 1a cac
hop chét trong d6 A 1a heteroaryl 5 hodc 6 canh khong dugc thé hoic dugc thé bang tir
mot dén ba thanh vién dugc chon ddc 1ap tir nhém gdm c6 halogen, Cy3 alkyl, Cy;
haloalkyl, C;.; alkoxy va CN.

Theo mdt nhém cac phuong an, hop chét c6 cong thirc (I) 1 cac hop chét trong
d6 A 12 nhém di vong 6 canh khong dugc thé hogc duge thé véi tir mot dén ba thanh
vién dugc chon doc 1ap tir nhom gém c¢6 halogen, Cy.3 alkyl, Cy_; haloalkyl, Cy_; alkoxy,
OH, va CN. Theo mdt nhém céc phuong 4n, hop chét c6 cong thire (I) 1 cac hgp chit
trong d6 A 13 nhém di vong 6 canh khong dugc thé hoge dugc thé véi tir mot dén ba
thanh vién duoc chon doc 1ap tir nhom gém c6 halogen, Cy.3 alkyl, C;3 haloalkyl, C;.3
alkoxy va CN.

Theo mot nhém cac phuong 4n, hop chat c6 cong thire (I) 12 cac hop chit trong

d6 A 1a nhom heteroaryl 6 canh dugc chon ddc 1ap tir nhém gdm c6 pyridin, pyrimidin,
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pyrazin va 1,2,4-triazin, mdi nhom néu trén khong duogc thé hodc dugc thé béng mot
hoic hai thanh vién dugc chon ddc 1dp tir nhoém gém ¢6 CF;3, OH, Et, CN, OCH; va F.
Theo m6t nhom céc phuong an, hop chét c6 cong thirc (I) 12 cac hop chét trong d6 A 1a
nhoém heteroaryl 6 canh dugc chon doc 1ap tir nhom gbm c6 pyridin, pyrimidin, pyrazin
va 1,2,4-triazin, mdi nhém néu trén khong dugc thé hoidc dugc thé bﬁng mot hodc hai
thanh vién dugc chon ddc 14p tir nhém g&‘)m c6 OCH; va F.

Theo mdt nhém cac phuong an, hop chét c6 cong thirc (1) 12 céc hop cht trong
d6 khong duogc thé hodc dugc thé béng mot hodc hai thanh vién dugc chon doc 14p tur
| nhom gém c6 CF;, OH, Et, CN, OCHj; va F. Theo mdt nhom céc phuong an, hop chét
c6 cong thirc (I) 1a cac hop chét trong d6 khong dugc thé hoac dugc thé bing mdt hoic
hai thanh vién dugc chon ddc 14p tir nhém gf“)m c6 OCH; va F.

Theo mdt sb phuong an, sang ché d@é xuit cac hop chét ¢6 cong thire (I) duoc

biéu difn bing cong thirc (Ta):

PO
N
Z° N AN 2b
H o R R
(Ia)

trong d6 cdc nhom R® R®, R3, R* A, X! va Z c6 c4c nghia dugc cung cdp cho cong
thae (D).

Theo mot sb phwong 4n, sang ché d& xult cic hop chét c¢6 cong thirc (I) duge
biéu dién bang cong thuc (Ib):

0 R3 2a
Z/“\” A\/N:;b
(Ib)
trong d6 cac nhém R, R?® R% R* A va Z c6 cac nghia dugc cung cip cho cong thirc
D.

Theo c4c phuong an dd chon, bao gdm phwong 4n b4t ky da lwu v & trén lién
quan dén cc hop chit c6 cong thie (I), (Ia), hodc (Ib), cac phuwong an khéac 1a céc hop
chit trong d6 Z 12 vong di vong khong thom ¢6 5 hodc 6 canh, dugc thé thy y bang mot
hogc hai nhém oxo va duge thé thy ¥ bang R va/hoic R”.

Theo mot sb phuong 4n da chon, cac hop chét c6 cong thie (I), (Ia), hodc
(Ib), 14 cac hop chét trong d6 Z 13 vong di vong khdng thom c6 cdng thirc duge chon tir

nhém gom co:
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b b b
R A R\N,NI’H R\NKT le
o)\r}l 0 o)\r}l 0 N RbJ\N 0
Ra Ra Ra éa
Rb
b
va
R N0 o)\r}l 0
R® R®

Theo mdt s6 phuong 4n da chon, cic hop chét c6 cong thuc (1), (Ia), hoic (Ib),
1a cac hop chit trong d6 Z 13 vong di vong khong thom duge chon tir nhém gbm co
piperidinyl, morpholinyl, tetrahydropyranyl, va tetrahydrofuranyl, mdi nhom néu trén
duge thé tuy ¥ tdi da bdn R® va/hoic RP.

Theo mot sb phuong 4n d4 chon, cac hop chét c6 cong thic (1), (Ia), hoic (Ib),
13 c4c hop chét trong d6 Z 13 vong di vong ¢6 5 hoic 6 canh, dugc thé tily ¥ bang mét
dén ba R® va vong di vong néu trén dugc chon tir nhém gbm pyridinyl, pyrimidinyl,
pyrazinyl, oxazolyl, thiazolyl, va pyrazolyl.

Theo mdt sb phuong 4n d4 chon, cac hop chét c6 cong thic (1), (Ia), hodc (Ib),
14 cac hop chit trong d6 Z 13 vong heteroaryl don vong c¢6 5 hodc 6 canh, dugc thé tuy y
bing mot dén ba R° va vong di vong néu trén duge chon tir nh6ém gbm pyridinyl,
pyrimidinyl va pyrazinyl.

Theo cac phuong 4n da chon, bao gdm phuong 4n b4t ky dad luu ¥ & trén lién
quan dén cac hop chit c6 cong thie (I), (Ia), hodc (Ib), cdc phuong an khac 1a cac hop
chét trong d6 nhém A 12 nhém heteroaryl c6 5 hodc 6 canh va khdng duge thé hoic
duge thé béng mot hodc hai thanh vién dugc chon ddc 18p tir OCH; va F.

Theo c4c phuong 4n d3 chon, bao gdm phwong 4n bat ky di Iuu ¥ & trén lién
quan dén cac hop chit c6 cong thic (I), (Ta), hodc (Ib), cac phuong an khac 1a céc hop
chét trong d6 R* va R*® déu 1a H.

Theo céc phuong é4n da chon, bao gdm phwong 4n b4t ky da luu ¥ & trén lién
quan dén céc hop chit c6 cong thie (I), (Ia), hodc (Ib), cdc phuong 4n khac 1a céc hop
chét trong do R va R® duoc két hop dé tao thanh vong c6 4 dén 9 canh hoic vong
X0&n, tuy v ¢6 mdt hodc hai dinh vong bd sung dugc chon tr O, N hodc S; trong d6
vong hoic vong xodn néu trén duge thé bing 0 dén 4 nhém thé dugc chon ddc 1ap tir

nhom gém c6 oxo, Cy.g alkyl, C_g haloalkyl, C,_¢ hydroxyalkyl, -X2-CO,R?, -X2%-0OR?, -
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X2NR'R?, -X2-C(O)NR'R?, -X2-SO,R?, -X?-SO,NR*R", va —X>-SO;R?; trong d6 X” I
lién két hodc Cy.¢ alkylen.

Theo cac phuong an da chon, bao gdm phuong 4n b4t ky @3 luu y & trén lién
quan dén cac hop chét c¢6 cong thirc (I), (Ia), hodc (Ib), cac phuong 4n khéc 1a cac hgp
chét trong d6 —N(Rza)(RZb) dwoc chon tir nhém gdm co:

CHj

OH OH
é_ﬁ/\/ i_—”)\/OH E_N CO,H E_N/\(

CH,

NH CO,H
N “CONH, %—N/}< i—u/\/ 2 E—Q/\/ 2

CH,
C HsC OH

H H,c CHs
HO OH OH
N
H H § H CHa

o
N

o} 0o wva
N OH &N OH 3—N NH,

CHs

Theo céc phuong 4n da chon, bao gdm phuong 4n bét ky da lwu ¥ ¢ trén lién

quan dén cac hop chét c¢6 cong thirc (I), (Ia), hodc (Ib), cac phuong 4n khéc la cac hgp
chét trong d6 —-N(R*)(R™) dugc chon tir nhém gdm co:
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o P
A{N N N &N
L ':k CO,H NHz
OH COH CHs
CO,H
;‘\N S e‘\N CO,H &N
-cos g
CO,H
OH

N
H OH OH OH H
S o 0 0
Ly < ,&NQ L
H H H  oH H OH
O H
< &N \N\N &N A~NH
N H / va H
Ho o4 07 N0

Theo cac phuong &n da chon, bao gdm phuong an b4t ky da luu ¥ & trén lién
quan dén cac hop chat c6 cong thic (I), (Ta), hodc (Ib), cac phwong an khic la céc hop

chét trong d6 -N(R**)(R™) dugc chon tir nthém gdm c6:
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A NH
o o )
H

o N o]
O o] (@)
Ji/fNH /I:/fNH ﬁfN_CH3
Y N &y
H \ H
CHy

H H CHa
N N 3 N N
3 o

Theo cac phuong an da chon, bao gbdm phuong an b4t ky da luu y & trén lién
quan dén céc hop chit c6 cong thic (I), (Ia), hodc (Ib), cac phuong an khéc la cac hop
chét trong d6 R% 12 Hhogc Cy.galkyl; va R? 12 Y hodic -X*-Y.

Theo cac phuong an di chon, bao gbém phuong an b4t ky da luu y & trén lién
quan dén cac hop chét c6 cong thie (I), (Ta), hodc (Ib), cac phuong an khac 1a cac hop
chét trong 4o R?*1a H hodic Cyg alkyl; R? 12 —Y hoic _X2Y; va' Y duoc chon tir nhém
gdm Cs_¢ xycloalkyl va Cyg heterocyclyl, mdi nhém néu trén duge thé tly ¥ thém bang
mot dén bbn nhom thé dugc chon doc 1p tir nhém gdm ¢ oxo, OH, Ci4 alkyl, Cy4
haloalkyl, Cy.4 hydroxyalkyl, Ci4 alkoxy, C;.4 haloalkoxy, C;.4 hydroxyalkoxy, SO,NH,,
C(O)NH,, C(O)NHOH, PO;H,, CO,C g alkyl, va CO,H.

Theo cac phuong an da chon, bao gdm phuong an bat ky dd luu y & trén lién
quan dén cac hop chét c6 cong thie (I), (Ta), hodc (Ib), cac phuong an khac la cac hop
chét trong d6 R3 va R* mdi nhom dugce chon mdt cach doc 1ap tr nhom gém co F, Cl,
CN, CH;, OCH;, CH,CHj; va CF;. Theo cac phuong an da chon, bao gém phuong an
bt ky da lwu y & trén lién quan dén cac hop chat c6 cong thirc (1), (Ia), hodc (Ib), cac
phuong an khéc 1a cac hop chét trong d6 R? va R* mdi nhém duge chon mt cach doc
1ap tir nhom gdm c6 H, F, Cl, CN, CHs, va CF;.

Theo cac phuong an da chon, bao gdm phuong an bat ky dd luu ¥ & trén lién
quan dén cac hop chét c6 cong thic (1), (Ia), hodc (Ib), cic phuong an khéac 1a céc hop
chét trong d6 hop chét nay dugc chon tir Bang 1.

Theo c4c phuong an da chon, bao gdm phwong 4n bat ky da lvu y & trén lién

quan dén céc hop chét c6 cong thie (I), (Ta), hodc (Ib), cac phuong én khac 1a cac hop
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chét trong d6 hop chét nay duoc chon tir Bang 1, c6 hoat tinh ++ hodc +++.

Theo cac phuong an da chon, bao gdm phuong 4n b4t ky di lvu ¥ & trén lién
quan dén cac hop chét ¢6 cong thire (I), (Ia), hodc (Ib), cac phuwong 4n khéc la cac hop
chét trong d6 hop chét nay duge chon tir Bang 1, c6 hoat tinh +++.

Ngoai cac hgp chit duoc cung cip & trén, cac mubi dugc dung cia cac hgp
chit dé cling dugc cung cép. Theo mot sb phuong an, cac mubi duge dung dugc chon
tr amoni, canxi, magie, kali, natri, kém, arginin, betain, cafein, cholin, N, N'-
dibenzyletylendiamin,  dietylamin, 2-dietylaminoetanol,  2-dimetylaminoetanol,
etanolamin, etylendiamin, N-etylmorpholin, N-etylpiperidin, glucamin, glucosamin,
histidin, hydrabamin, isopropylamin, lysin, metylglucamin, morpholin, piperazin,
piperadin, procain, purin, theobromin, trietylamin, trimetylamin, trimetylamin,
trietylamin, trimetylamin monohydrocarbonic, phosphoric, monohydrophosphoric,
dihydrophosphoric, axetic, propionic, isobutyric, malonic, benzoic, suxinic, suberic,
fumaric, mandelic, phtalic, benzensulfonic, p-tolylsulfonic, axit xitric, tartaric,
metansulfonic, axit arginat, gluconit, arginat. Theo mot sd phuong 4n, cac mubi dugc
dung duoc chon tir amoni, canxi, magie, Kali, natri, clohydric, cacbonic,
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, -dihydrophosphoric,
axetic, propionic, isobutyric, malonic, benzoic, suxinic, suberic, fumaric, mandelic,
phtalic, benzensulfonic, p-tolylsulfonic, xitric, tartaric, metansulfonic, arginat, axit
glucuronic va axit galactunoric. Theo mot s6 phuong 4n, céc mudi dugc dung 13 natri
hodc clohydric.

Ngoai cac dang mubi, sang ché @& xult cac hop chét xuat hién & dang tién
duoc chit. Tién duoc chét cia cac hop chit dugc mo ta & day 1a cac hop chét d& dang
trai qua cac bién ddi hoa hoc trong cac diu kién sinh 1y dé tao ra cac hop chét theo
sang ché. Ngoai ra, cac tidn duogc chét c6 thé duoc chuyén ho4 thanh cac hop chét theo
sang ché bing phuong phép héa hoc hogc sinh héa trong moi trudng ex vivo. Vi duy, tién
chét c6 thé dugc chuyén hoa thanh cac hop chit theo sang ché khi dugc dit trong b
phan chira cua miéng dan thdm thiu qua da cing véi thudc thir enzym hozc hoéa hoc
thich hop.

Este ¢6 thé dugc st dung lam tién dugc chét cho axit cacboxylic tuong tng.
Este Cy.1 alkyl hodc este Cy.j9 haloalkyl ¢6 thé dugc st dung lam tién dugc chit cho

axit cacboxylic tuong ung. Co thé ding cac este sau: este tert-butyl, este metyl, este
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etyl, este isopropyl.
Phuong phdp diéu ché
Ngoai cac phuong phap dugc md ta trong cac Vi du dudi day, cac phuong

phap chung dé diéu ché cac chét co cong thie (I) dwgc cung cAp trong cac So do 1 va2.

So d61
R4,6,7,8
SA B X
| Z oR R467.8 r | N
? = (b) I(B‘)/R j\ l ” 3 3a/(dj
R> .
ZJKOH . ~ zZ N 7 ?/OR }
chat két hgp OR Chat xuc tac
(a) © (X = Cl hoic Br)
S
Z CHO
thudc thir borat X'/O;)

_

chat xtc tac

Chét xtc tac

(e) R3% § R X*=Cl, Br
hodc I)
R4678 RS _R? 4678 s
R CHO N R OR R?
L (A ® 2 (A
J = > J = R?
“ 0 D hubc thrhydrua  ~ N D
/ P thuoc thu hydrua H / P
(h) R3,3a (Ia) R3,3a

So dd 1 minh hoa phuong phap chung dé didu ché cic hop chét c6 cong thirc
(I), trong d6 A 1a vong heteroaryl 6 canh chira nito (vi dy, pyridyl, pyrimidinyl), va X!
14 CH,. Trong so dd néu trén, R® dai dién cho mét hoic nhiéu nhém thé trén vong
heteroaryl.

Viéc tao thanh amit gifta axit cacboxylic (a) va hop chét boronat - anilin (b)
dién ra thuan loi véi su c6 mit cta thudc thir két hop @& tao ra (c). Su két hop kiéu
Suzuki cua (c¢) voi (d) véi su ¢6 mit cua chit xuc tac sau d6 tao ra hop chit biphenyl
(¢). Hop chiét (e) sau d6 co6 thé duoc chuyén hoa thanh boronat (f), sau d6 12 két hop
kiéu Suzuki tht hai (véi hop chit halo-heteroaryl (g)) dé tao ra triaryl aldehyt (h). Sau
do, phan tng khir aldehyt bang HNR*R? ¢6 thé tao ra c4c hop chit c6 cong thirc (Ta).

So do 2
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46,7,8
RS A
CHO R} CHO ji Il/
OR '/gizﬂ/ >5:> 7N #~g-OR
Br 0 B or X (1)  Br o (d1) OR
= I ,
/ Chat xuc tac / Z chat xac tac
R332 (X’ =Cl, Br R3%  (c1)
(at) hoc I)

2a

CHO  HN’
RZb
thudc thir hydrua

33
(e1) R (1a) R3.3a

Theo cach tiép c4n khic dya trén su két hop Suzuki, hop chét boronat (al) c6
thé dugc két hop véi aldehyt (b1) dé tao thanh san phim cdng aryl-heteroaryl (c1), ma
khi trai qua qué trinh két hop kiéu Suzuki th® hai véi (d1), tao ra aldehyt triaryl (el).
Nhu trong So d6 1, amin héa kht aldehyt nay bing HNR*R? sau d6 c6 thé tao ra cic
hop chét ¢ cong thire (Ta).

Dugc phim

Ngoai cac hgp chit duge dé xut & déy, cac ché phim cta nhitng hop chét nay
s& thuong chira chit mang hodc chét pha lodng dugc dung.

Thuét ngit "ché phdm" nhu duoc st dung & day dugce du dinh bao gbm san
phém bao gém cac thanh phﬁn duoc chi dinh véi lugng duge chi dinh, cling nhu san
phim bat ky tao ra, truc tiép hodc gian tiép, tlr su két hop ctia cac thanh phan dugc chi
dinh véi lugng duge chi dinh. "Duoc dung" ¢6 nghia la chét mang, chét pha lodng hogc
t4 dugc phai twong thich véi cac thanh phin khac ciia ché phdm va khong gy doc hai
cho ngudi nhén.

Theo mot phuong an khac, duogc phdm bao gébm hop chét theo sang ché bao
gdm hop chét c6 cong thirc (1), (Ia), hodc (Ib), hodc mudi duge dung cia ching, va ta
duge duge dung, duoc dé xuit.

Theo mdt s6 phuong 4n, ché phdm dugc phim con bao gdm mét hozic nhiéu
tac nhan diéu tri bd sung. Theo mot s6 phuong phép, mot hodc nhiéu tac nhan diéu tri

bd sung duge chon tir nhém gdm chét khang khuan, chit khang vi-rut, chit gay doc té
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bao, chit didu bién bidu hién gen, chit héa tri liéu, chit chéng ung thu, chit chéng tao
mach, tdc nhén trj liéu mién dich, tdc nhin khang héc mén, tdc nhéin chéng xo hoa, xa
tri, tic nhan xa tri, chét chéng sinh u va chit chéng ting sinh. Theo mot ) phuong én,
mot hodc nhiu tic nhan diéu tri bd sung 13 chéit dbi khang thu thé chemokin va/hoic
chét déi khang thy thé hip din hoa hoc, bao gdm nhung khong gidi han o, CCRI,
CCR2, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9 , CCR10, CCRI11, CCRI12,
CXCR1, CXCR2, CXCR3, CXCR4, CXCR5, CXCR6, CXCR7, C3aR, va/hodc CSaR.
Céc chit déi khang thu thé chemokin va/hodc hoéa tri duge biét dén trong linh vy nay
va dugc md ta trong, vi du, W02007/002667, W02007/002293, W0O/2003/105853,
W02007/022257, WO0/2007/059108, WO0/2007/044804 , WO02007/115232,
W02007/115231, W02008/147815, W02010/030815, W02010/075257,
W02011/163640, W02010/054006, W02010/051561, W02011/035332,
W02013/082490, W0O2014, W02014/082490, W0292014/082490, W0O2954/100735,
WO02014/089495, WO02015/084842, WO02016/187393, WO2017/127409, WO
2017/087607, W0O2017/087610, W0O2017/176620, W02018/222598, W02018/222601,
W02013/130811, W02006/008431, W02009/038847, W02008/008375,
W02008/008374, W02008/010934, W02009/009740, W02005/112925,
WO02005/112916, W02005/113513, W02004/085384, W02004/046092. Cac chét dbi
khang thu thé chemokin va/hoic hoa chét cling bao gém CCX354, CCX9588, CCX140,
CCX872, CCX598, CCX6239, CCX9664, CCX2553, CCX3587, CCX3624, CCX
2991, CCX282, CCX025, CCX507, CCX865630, CCX507, CCX865630, CCXS507,
CCX865630, CCX168, CCX168-M1, CCX3022 va/hodc CCX3384.

Céc dugc phim dé sir dung cac hop chit theo sang ché c6 thé dugc trinh bay
mot cach thudn tién dudi dang don vi lidu luong va cb thé dugc bao ché bﬁng phuong
phap bét ky duqc biét dén trong linh vuc dugc phim va phan phéi thudc. Tét ca cac
phuong phép déu bao gdm budc két hop hoat chét lién két voi chit mang tao thanh mot
hodc nhiéu thanh phin phu. Néi chung, dugc pham dugc bio ché bang cach két hop
thanh phin hoat tinh déng nhat va lién két chat chd v6i chat mang 16ng hodc chit mang
ran dugc phan chia min ho#c ca hai, va sau do, néu cén, dinh hinh san phém thanh ché
phém mong mubn. Trong dugc phém, hop chat c6 hoat tinh dugc bao g6m vé1 mot
lwong di dé tao ra tic dung mong mudn dbi v6i qua trinh hoic tinh trang bénh.

Céc dugc phdm cé chira thanh phin hoat tinh c6 thé & dang thich hop dé sir
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dung bé“mg miéng, vi du, nhu vién nén, vién ngédm det, vién ngam, hén dich trong nude
hoidc dau, bot hodc hat phan tan, nhil twong va tu nhii twong nhu dugc mo ta trong Pon
dang ky sang ché My s6 2002-0012680, vién nang ctng hodc mém, xi-rd, cdn ngot,
dung dich, miéng dan ma, gel uéng, keo cao su, vién nén nhai, bt sui bot va vién nén
stii bot. Cac ché phim ding dé udng c6 thé dugc bao ché theo phuong phap bét ky da
biét dén trong linh vuc k¥ thuét @8 san xuét dugc phim va céc ché phim d6 c6 thé chira
mot hoac nhiéu chét dugc chon tir nhém gém 6 chat 1am ngot, chét tao huong vi, chét
tao mau, chit chéng oxy héa va chat bao quan dé tao ra cac ché phdm dugc dung hép
din va ngon miéng. Vién nén chira thanh phan hoat tinh trong hdn hop véi céc ta dugc
duoc dung khong ddc hai phu hop d8 san xuét vién nén. Céc ta dugc ndy cd thé 1a vi du,
chét pha loédng tro, chéng han nhu xenluloza, silicon dioxit, nhdm oxit, canxi cacbonat,
natri cacbonat, glucoza, manitol, sorbitol, lactoza, canxi phosphat hodc natri phosphat;
chét tao hat va gay rd, vi du, tinh bt ngd, hoc axit alginic; chét lién két, vi du PVP,
xenluloza, PEG, tinh bot, gelatin hodc keo, va chét bdi tron, vi du magie stearat, axit
stearic hodc hoat thach. Vién nén c6 thé khong dugc bao hodc ching ¢ thé duoc bao,
dung trong rudt hodc bang dudng khéc, bang cac k¥ thuat da biét dé 1am cham qua4 trinh
phéan huy va hép thu trong duodng tiéu hoa va do d6 cung cAp tac dung duy tri trong thoi
gian dai hon. Vi dy, ¢ thé st dung nguyén liéu 1am chdm thoi gian nhu glyxeryl
monostearat hoic glyxeryl distearat. Ching ciing ¢6 thé dugc bao bdi cac k¥ thuat duge
mé ta trong bing sing ché ctia My sé US 4,256,108; 4,166,452; va 4,265,874 dé tao
thanh vién nén trj licu thAm thiu d& giai phong c6 kiém soét.

Céc ché phdm dé sir dung bang dudng udng ciing c6 thé duogc trinh bay duéi
dang vién nang gelatin cing trong d6 thanh phan hoat tinh dugc trdn véi chét pha loang
rén tro, vi du, canxi cacbonat, canxi phosphat hodc cao lanh, polyetylen glycol (PEG)
v6i nhidu kich ¢ trung binh khac nhau (vi du, PEG400, PEG4000) va mdt s6 chét hoat
dong bé mit nhu cremophor hogc solutol, hodc duéi dang vién nang gelatin mém, trong
d6 thanh phf?m hoat chit dugc trén v6i nude hodc moi trudong dau, vi du nhu dau dau
phong, parafin léng, hodc dau 6 liu. Ngoai ra, nhil tuong c6 thé duoc tron véi thanh
phﬁn khong tron 14n véi nude nhu diu va dugc 1am 6n dinh bﬁng cac chit hoat dong bé
mit nhu mono- hodc di-glyxerit, PEG este va cac chét twong tu.

HBn dich trong nude chita céc nguyén liéu ¢6 hoat tinh trong hdn hop tron 1an

voi voi ta duge thich hop dé tao ra hon dich trong nudc. T4 duge nhu vay la chét tao
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huyén phi, vi du natri carboxymetylxenluloza, metylxenluloza, hydroxy-
propylmetylxenluloza, natri alginat, polyvinyl-pyrolidon, gom tragacanth va gbm
acacia; tdc nhin phén tan hodc lam w6t ¢ thé 1a phosphat ty nhién, vi du lexithin, hodc
san phdm ngung tu clia ankylen oxit véi axit béo, vi du polyoxy-etylen stearat, hodc san
phdm ngung tu cua etylen oxit véi ruou béo mach dai, Vi du
heptadecaetylenoxyxetanol, hodc san phdm tring ngung cua etylen oxit véi este mot
phin c6 ngudn géc tr axit béo va hexitol nhu polyoxyetylen sorbitol monooleat, hodc
san phim tring ngung cla etylen oxit véi este mot phin thu duogc tr axit béo va
anhydrit hexitol, vi du polyetylen sorbitan monooleat. Hbn dich trong nudc cling c6 thé
chita mot hodc nhidu chit bao quan, vi du nhu etyl, hodc n-propyl, p-hydroxybenzoat,
mot hodc nhidu chét tao mau, mot hozic nhiéu chét tao huong vi va mot hodc nhiéu chit
1am ngot, ching han nhu sucroza hogc sacarin.

Hdn dich trong dau c6 thé duoc bao ché bing cach tao huyén phu thanh phin
hoat tinh trong dau thuc vat, vi du nhu dau lac, diu 6 liu, dau me hoic du dira, hoic
trong dau khoang nhu parafin 1dng. Hbn dich trong diu c6 thé chira chét 1am dic, vi du
nhu sap ong, parafin cing hodc ruou xetylic. Cac chét tao ngot nhu céc chét néu trén,
va céc chét tao vi c6 thé duge thém vao d tao ra ché phdm udng ngon miéng. Céc ché
phim nay c6 thé dugc bao quan bing cich bd sung chit chdng oxy héa nhu axit
ascorbic.

Bot va hat phan tén thich hop dé bao ché hdn dich trong nuéc béng céch thém
nude dé tao ra thanh phan hoat tinh trong hén hop tron 18n véi chat phan tan hodc chét
lam u6t, chét tao huyén phu va mot hodc nhiu chit bao quan. Cac chét phén tan hodc
lam w6t va chét huyén phu thich hgp dugc léy 1am vi du vé nhitng chét dugc dé cap ¢
trén. Céc t4 dugc bd sung, vi du nhu chét 1am ngot, huong liéu va chét tao mau, ciing c6
thé c6 mit.

Dugc phim theo sang ché ciing c6 thé & dang nhil twong déu trong nuéc. Pha
dau c6 thé 13 diu thuc vat, vi du dAu 6 liu hodc dau lac, hoic dau khoang, vi du parafin
l6ng hodc hdn hop cia nhing chét nay. Céac chat nhil héa thich hop ¢ thé 12 gdom co
ngudn gdc tu nhién, vi du gdm tragacanth va gdm acacia, phosphatit c6 ngudn gbc tur
nhién, vi du hat d4u nanh, lexitin va este hodc este mot phﬁn co nguén géc tur axit béo
va anhydrit hexitol, vi du sorbitan monooleat, va san phim ngung tu cua este ting phén

néu trén véi etylen oxit, vi du polyoxyetylen sorbitan monooleat. Céc nhil twong ciing
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c6 thé chtra cac chét 1am ngot va tao vi.

Xi-rd va cdn ngot co thé duogc bao ché v6i cac chat 1am ngot, vi du nhu
glyxerol, propylen glycol, sorbitol hodc sucroza. Cac ché phdm nhu vay ciing c6 thé
chira chit khir mui, chit bao quan va huong lidu va chit tao mau. Dung dich ubng c6
thé dugc bao ché két hop véi vi du, xyclodextrin, PEG va cac chét hoat dong bé miit.

Dugc phdm c6 thé & dang hén dich trong nuée hodc trong dau c6 thé tiem vo
tring. Hon dich nay c6 thé dugc bao ché theo k¥ thuét da biét bing cach st dung cac
chét phan tan hodc 1am w6t va chét tao huyén phi thich hop da dugc dé cap & trén. Ché
phim tiém v6 tring cling c6 thé 12 dung dich tiém vo tring hodc hdn dich trong dung
moi pha lodng hodc dung mdi khong doc co thé chip nhan dugc qua dudng tiém, vi du
nhu dung dich trong 1,3-butan diol. Trong sb cac chét din va dung méi duge chip nhan
ma c6 thé duge st dung 13 nuéc, dung dich Ringer va dung dich natri clorua dang
truong. Ngoai ra, dau ¢b dinh, v tring thudng duge st dung 1am dung mdi hodc moi
trudng tao huyén phi. Cho muc dich nay, diu c¢b dinh nhat bét ky ciing c6 thé dugc st
dung bao gdbm mono- hozc diglyxerit tdng hop. Ngoai ra, cc axit béo nhu axit oleic
duoc str dung trong viéc bao ché thudc tiém.

Céc hop chit theo sang ché cling c6 thé duogc sit dung dudi dang thuc dan dé
dua thudc vao truc trang. Cac ché phém nay cé thé dugc bao ché b.%mg cach tron duoc
chét véi ta duge khong gay kich tmg thich hop, 12 chit rén & nhiét @6 thuong nhung la
chét 1ong & nhiét @6 truc tring va do d6 s& tan chay trong truc trang dé giai phéng dugc
chit. Cac nguyén lidu nay bao gdbm bo ca cao va polyetylen glycol. Ngoai ra, cac hop
chit ¢6 thé dwoc sir dung théng qua phan phdi bing mit bing cach c6 nghia 13 dung
dich hodc thuéc md. Hon nita, viéc phan phdi qua da cta céc hop chéit mong mubn c6
thé dugc thuc hién b%lng phuong tién la cac miéng dan dién di ion va loai tuong tu. bé
sir dung tai chd, cac loai kem, thubc md, thach, dung dich hogc hdn dich, v.v., c6 chita
cac hop chét theo sang ché dugc st dung. Nhu dugc st dung & day, viéc boi tai chd
cfing ¢6 nghia 13 bao gbém viéc sir dung nuéc rira miéng va nudc stic hong.

Céc hop chét theo sang ché ciing c6 thé dugc két hop v6i chat mang 13 polyme
thich hop cho chit mang duoc chét c6 thé nhim muc tiéu. Céc polyme nhu vay c6 thé
bao gdbm polyvinylpyrolidon, copolyme pyran, polyhydroxy-propyl-metacrylamit-
phenol, polyhydroxyetyl-aspartamit-phenol, hodc polyetylenoxit-polylysin dugc thé

bang cac gbc palmitoyl. Hon nira, cdc hop chét theo sang ché c6 thé dugc két hop véi
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chét mang 13 polyme phén hiy sinh hoc hitu ich dé dat duoc su gidi phong co kiém soét
cta duge chét, vi du axit polylactic, axit polyglycolic, copolyme ctia axit polylactic va
polyglycolic, polyepsilon caprolacton, axit polyhydroxy butyric, polyorthoeste,
polyaxetal, polydihydropyran, polycyanoacrylat va copolyme khéi lién két ngang hoic
ludng phan cta hydrogel. Polyme va chét nén polyme ban thAm c6 thé duge tao thanh
c4c san pham dinh hinh, ching han nhu van, stent, 6ng, bd phan gia va nhitng thir trong
tu. Theo mdt phuong 4n cua sang ché, hop chét theo séng ché dugc két hop véi polyme
hoic chit nén polyme ban thim dugc tao thanh dudi dang thiét bi stent ho#ic ghép stent.
Phurong phdp diéu tri bénh va réi loan

Céc hop chét theo sang ché ¢6 thé duoc stir dung 1am chét didu bién mién dich.
Céc hop chét theo sang ché ¢6 thé dugc sir dung 1am chét chii van, chét dbi khang, chét
chu van mot phén, chit chu van nguoc, chét e ché PD-1 va/hoic PD-L1 trong nhiéu
b6i canh khac nhau, ca in vitro va in vivo. Theo mét sd phuong 4n, cac hop chét theo
sang ché c6 thé dugc st dung 1am chét rc ché tuong tac protein protein PD-1/PD-L1.
Theo mdt sb phwong 4n, cac hop chit theo sang ché c6 thé dugc st dung 1am chit G
ché PD-L1. Theo mot s6 phuong 4n, cic hop chit theo sang ché co thé duoc stir dung
lam chét &c ché twong tac protein protein CD80/PD-L1. Theo mot sd phuong 4n, cic
hop chét theo séng ché c6 thé duogc sir dung dé te ché su twong tac gitta PD-1 va PD-L1
va/hodc PD-1 va CD80 va/hodc PD-1 va PD-L2 trong in vitro hodc in vivo. Theo mot s6
phuong 4n, céc hop chét theo sang ché c6 thé dugc st dung @& e ché VISTA va/hodc
TIM-3. Theo mdt s phuong an, cac hop chét theo sang ché ¢6 thd 1a chit &c ché su
tuong tac cua protein protein PD-1/PD-L1 va chét e ché cia VISTA va/hoic TIM-3.
Theo mot sb phuong 4n, ngoai viéc 1a chét e ché twong tac véi protein protein PD-
1/PD-L1, cac hop chét theo sang ché c6 thé 1a chit Gc ché CTLA-4 va/hoic BTLA
va/hodc LAG-3 vd/hoic KLRG-1 va/hodc 2B4 va/hogc CD160 va/hodc HVEM va/hodc
CD48 va/hoic E-cadherin va/hoic MHC-II va/hodc galectin-9 va/hodc CD86 va/hodc
PD-L2 va/hodc VISTA va/hoic TIM-3 va/hodc CD8O.

Céc hop chét theo sang ché c6 thé duge cho tiép xtc véi thy thé ma chung tuong
tac, trong dung dich nudc va trong cic diéu kién thich hop dé lién két phdi tir véi thu
thé. Thy thé nay c6 thé ton tai & dang huyén phil (vi dy, trong mang hodc ché phim té
bao dd phéan 1ap), trong t& bao nudi ciy hoic phan lap, hoic trong md hodc co quan.

Tét hon 13, lwgng hop chét theo sang ché dugc cho tiép xtc véi thy thé phai dua
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8 e ché lién két PD-1/PD-L1 in vitro nhu khi dugc do, vi dy, bang cach st dung
ELISA. Thu thé c6 thé c6 & dang dung dich hodc hdn dich, trong ché phim té bao nudi
ciy hosc phan 14p hodc trong bénh nhan.

Theo mét s6 phuong 4n, cac hop chit theo sang ché rat hiru ich dé khoi phuc va
ting cuong viéc hoat hoa té bao T. Theo mét sd phwong 4n, céc hop chét theo sang ché
rAt hitu ich @& ting cudong phan tmg mién dich & bénh nhan. Theo mot sd phuong 4n,
cac hop chét theo sang ché rat hitu ich dé diéu tri, ngin ngtra hodc 1am chim su tién
trién cia bénh hoc rdi loan trong nhidu linh vuc didu tri, ching han nhu ung thu va céc
bénh truyén nhiém.

Theo mot sé phuong 4n, cdc hop chit theo sang ché c6 th dugc sir dung dé
didu tri bénh nhin méc cac ching bénh d4p tng véi su diéu bién tuong tac protein PD-
1/PD-L1.

Theo mot sé phuong 4n, sing ché mé ta phuong phap diéu bién dap tmg mién
dich qua trung gian la con dudng truyén tin hiéu PD-1 & déi twong, bao gdm viéc cho
d6i tuong diing mot lugng hop chét theo sang ché c6 hiéu qua didu tri bao gdm ca hop
chét c6 cong thirc (1), (Ia), hoc (Ib), hodc mudi dugc dung cta ching hodc ché phdm
bao gdm hop chét c6 cdng thic (1), (Ia), hodc (Ib), hodc mudi duoc dung ctia ching.

Theo mdt sb phuong 4n, séng ché mo6 ta phuong phép ting cudng, kich thich,
didu bién va/hodc ting dap tng mién dich & d6i twong ¢6 nhu cau, bao gdm viéc cho d6i
tuong st dung mot lugng hop chét theo séng ché c6 hiéu qua diéu tri bao gém hop chit
¢6 cdng thic (I), (Ia), hodc (Ib), hodc mudi dugc dung cla chung hodc ché phim cua
hop chit theo sang ché bao gdm hop chét c6 cong thic (I), (Ia), hodc (Ib), hodc mudi
dugc dung cua ching.

Theo mot sd phwong 4n, sang ché mo ta phuong phép tc ché su phat trién, ting
sinh hoic di can cia té bao ung thu & ddi twong c6 nhu cdu, bao gbm viéc cho ddi tugng
st dung mdt luong hop chét theo sang ché c6 hiéu qua didu tri, bao gdm ca hop chat c6
cbng thic ( I), (Ia), hodc (Ib), hodc mudi dugc dung ctia chiing hodc ché phdm cta hop
chit theo sang ché bao gdm hop chét c6 cong thirc (I), (Ta), hodc (Ib), hodc mubdi duge
dung cta no.

Theo mdt sé phuong 4n, sang ché mo ta phuong phap didu tri d6i twong c6 nhu
cau, bao gf‘)m viéc cho dbi twgng ding mot lugng hi€u qua tri liéu ctia hop chét theo

sang ché bao gébm hop chét c6 cong thirc (I), (Ia), hodc (Ib ), hodc mudi dugc dung ctia
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chiing hodc ché phim ciia hop chit theo sang ché bao gdm hop chét c6 cong thic (1),
(Ia), hoac (Ib), hodc mudi dugc dung cla ching.

Theo mot s6 phuong 4n, dbi tuong méc bénh hoidc r6i loan dugc chon tir nhém
gdm c6 bénh truyén nhiém, bénh truyén nhiém do vi khudn, bénh truyén nhiém do vi
rét, bénh truyén nhidm do nédm, khéi u dic, bénh 4c tinh huyét hoc, bénh rdi loan mién
dich, bénh viém nhiém va ung thu. Theo mot sb phuong an, bénh hodc r6i loan duoc
chon tir nhém g@)m khéi u 4c tinh, u nguyén bao than kinh dém, khdi u thyc quan, ung
thu biéu md vom hong, u 4c tinh mang bd dio, ung thu hach, u lympho té bao lympho,
u lympho than kinh trung wong nguyén phat, u lympho té bao T, u lympho té bao B 16n
lan tda, u lympho té bao B 16n trung thit nguyén phat, ung thu tuyén tién liét, ung thu
tuyén tién liét khang thién, bénh bach cdu dong tiy man tinh, sacom u xo Kaposi,
sacom md, sacom sun, sacom tao xwong, sacom mach, bach huyét cau, u hoat dich, u
mang nfo, u co van, sacom mo mém nhiém tring huyét, khdi u dudng mét, ung thu
bidu mo té bao day, ung thu tuyén tc, ung thu tuyén giap, ung thu tuyén c4n gidp, ung
thu tr cung, ung thu tuyén thuong than, nhiém trung gan, ung thu bidu md té bao
Merkel, khéi u than kinh, ung thu hach trung tdm nang, ung thu rudt két, bénh Hodgkin,
u lympho khong Hodgkin, bénh bach cAu, bénh bach ciu man tinh hoic cép tinh bao
gém bénh bach ciu dong tuy cép tinh, bénh bach cau dong tuy mén tinh, bénh bach cAu
cép tinh bénh bach cu nguyén bao, bénh bach cau dong lympho man tinh, bénh da u
tay, khdi u budng trimg, hdi chung loan san tiy, khéi u 4c tinh da hodc ndi nhan, ung
thu bidu md té bao than, ung thu phdi t& bao nho, ung thu phdi, ung thu trung biéu ms,
ung thu vu, ung thu phdi khong phai té bao nho vay (SCLC) , NSCLC khong vay, ung
thu dai truc trang, ung thu bubng trimg, ung thu da day, ung thu biéu mé té bao gan,
ung thu biéu mbd tuyén tuy, ung thu tuyén tuy, ung thu biéu md bng tuy, ung thu biéu
md té bao vay cua dau va ¢d, ung thu dau hoic cd, duong tiéu hoa, ung thu da day,
HIV, viém gan A, viém gan B, viém gan C, viém gan D, vi rat gdy mun rdp, vi rut gay
u nht, cim, ung thu xuong, ung thu da, ung thu tryc trang, ung thu ving hau mon, ung
thu tinh hoan, ung thu biéu md dng dan trimg, ung thu biu mé ndi mac t& cung, ung
thu bidu md cb tir cung, ung thu biéu md am dao, ung thu biéu mo 4m ho, ung thu thyuc
quan, ung thu rudt non, ung thu hé ndi tiét, ung thu niéu dao, ung thu duong vit, ung
thu bang quang, ung thu than, ung thu ni¢u quan, ung thu biéu md bé than, ung thu hé

than kinh trung wong (CNS), su tao mach, khéi u truc cot sbng, u than kinh dém than
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ndo, u tuyén yén, ung thu bidu bi, ung thu biéu mo, ung thu bidu md, ung thu biéu md
tuyén, ung thu bidu md nhu, ung thu biéu mo té bao, ung thu bidu mo phé quan, ung thu
bidu md té bao than, ung thu biéu md té bao chuyén tiép, ung thu dudng méit, ban biéu
mo, ung thu biéu mo phoi, u biéu m6 6ng thén, u tuyén da dang, u nhu t€ bao gan , u
nh{, u tuyén, u co, u co van, u mau, u bach huyét, u Xwong, u sun, u md va u xo.

Theo mdt sb phuong phép, mdt lugng higu qua tri liéu cia mot hodc nhiéu tac
nhan diéu tri bd sung dugc tiép tuc st dung cho d6i twong. Theo mot s6 phwong phép,
mét hogic nhidu tic nhan didu tri b sung dugc chon tir nhém gdm chat khéng khuan,
chét khéng vi rat, chét gdy doc té bao, mot chit diéu bién biéu hién gen, mot chét hoa tri
liéu, mot chét chéng ung thu, mot chét chéng tao mach tac nhén, tic nhan tri liéu mién
dich, tac nhéan chéng ndi tiét td, tac nhan chéng x0 hda, xa tri, tic nhén tri liéu phong
Xa, chét chéng sinh u va chét chéng tang sinh. Theo mdt s6 phuong an, mot hodc nhiéu
t&c nhan didu trj bd sung 13 chét dbi khang thu thé chemokin vi/hogc chét ddi khang thy
thé hép din héa hoc, bao gdm nhung khong gidi han 6, CCR1, CCR2, CCR3, CCR4,
CCR5, CCR6, CCR7, CCR8, CCR9 , CCR10, CCRI11, CCRI12, CXCR1, CXCR2,
CXCR3, CXCR4, CXCR5, CXCR6, CXCR7, C3aR, vi/hodc C5aR. Céc chét d6i khang
thu thé chemokin vd/hodc héa tri dugc biét dén trong linh vyc nay va dugc mo ta trong,
vi du, WO02007/002667, W02007/002293, W02003/105853, W02007/022257,
W02007/059108, W02007/044804, W02007/ 115232, WO02007/115231,
WO02008/147815, W02010/030815, W02010/075257, WO02011/163640,
W02010/054006, W02010/051561, W02011/035332, W02013/082490,
W02013/082429, W02014/085490, W02954/100735, W02014/089495,
W02015/084842, W02016/187393, W02017/127409, W02017/087607,
W02017/087610, W02017/176620, W02018/222598, W02018/222601,
W02013/130811, W02006/008431, W02009/038847, W02008/008375,
W02008/008374, W02008/010934, W02009/009740, W02005/112925,
W02005/112916, W02005/113513, W02004/085384, W02004/046092. Cac chit dbi
khéng thu thé chemokin va/hodc hoa chét ciing bao gdbm CCX354, CCX9588, CCX140,
CCX872, CCX598, CCX6239, CCX9664, CCX2553, CCX3587, CCX3624, CCX
2991, CCX282, CCX025, CCX507, CCX865630, CCX507, CCX865630, CCX507,
CCX865630, CCX168, CCX168-M1, CCX3022 va/hodc CCX3384.

Theo mdt s6 phuong 4n, cac hgp chét theo sang ché c6 thé dugc sir dung dé wc
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ché mot bénh truyén nhiém. Bénh truyén nhiém bao gdm nhung khong giéi han & HIV,
cum, Herpes, Giardia, sbt rét, Leishmania, bénh truyén nhiém do vi rat viém gan (A, B,
va C), vi rit gy mun rdp bong nuéc (vi dy, VZV, HSV-I, HAV-6, HSV-II, va CMV, vi
rat Epstein Barr), vi rat adeno, vi rit cam, vi rat flavi, vi rt echo, vi rat rhino, vi rat
coxsackie, vi rat corno, vi rat hgp bao ho hép, vi rt quai bi, vi rat rota, vi rat séi, vi rut
rubella, vi rat parvo, vaxin vi rat , vi rat HTLV, vi rat sbt xuét huyét, vi rat u nhuy, vi rat
u mém 14y, vi rat bai 1iét, vi rat dai, vi rat JC va vi rat viém ndo dong vat, nhiém tring
gdy bénh do vi khuidn chlamydia, vi khuén rickettsial, mycobacteria, staphylococci,
streptococci, Pneumonococci, meningococci, proteus va klenocci  serratia,
pseudomonas, E. coli, legionella, bach hau, salmonella, truc khuin, bénh ta, udn van,
bénh ngd doc, bénh than, bénh dich hach, bénh nhiém tring do xo0dn khuin Leptospira
va vi khudn bénh Lyme, nhiém tring giy bénh do ndm Candida (albicans, krusei,
glabrata, tropicalis, v.v.), Cryptococcus neoformans, Aspergillus (fumigatus, niger,
v.v.), chi Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces
dermatitidis, Paracoccidioides brasiliensis, Coccidioides immitis, va Histoplasma
caosulatum, va nhiém tring gdy bénh do ky sinh tring Entamoeba histolytica,
Balantidium  coli, Naegleriafowleri, Acanthamoeba sp., Giardia lambia,
Cryptosporidium sp., Pneumocystis carinii, Plasmodium vivax, Babesia microti,
Trypanosoma brucei, Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi,

Nippostrongylus brasiliensis.

Theo mdt sb phuong 4n, cic hop chét theo sang ché c6 thé duoc st dung dé uc
ché su 1ay nhiém HIV, tri hodn su tién trién cua AIDS, 1am can kiét ngué)n chtra vi rut
HIV hodc giam muc d nghiém trong cla céc triéu chirng hodc nhiém HIV va AIDS.

Céc hop chét theo sang ché c6 thé dugc sir dung dé didu trj cac bénh ung thu va
tién ung thu & mot ddi twong.

Céc phuong phap diéu tri dwoc cung cip & day bao gbm, noi chung, st dung cho
bénh nhan mdt lwong hitu hiéu cia mot hodc nhiéu hop chit dugc cung chp & day.
Nhitng bénh nhan phi hgp bao gdm nhitng bénh nhin d4 mic hodc d& méc (tic 13, diéu
tri du phong) réi loan hodc bénh duge xac dinh & ddy. Nhitng bénh nhan dién hinh dé
diéu tri nhu duge mé ta & day bao gém dong vit c¢6 vi, dic biét 1a dong vat linh trudng,
ddc biét 1a ngudi. Cac bénh nhan thich hop khac bao gdm céc dong vét ddng hanh di

duoc thuan héa nhu chd, méo, ngya va tuong tu, hodc dong vét chdn nudi nhu gia suc,
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lon, ctru va cac loai twong tu.

Noi chung, cdc phuong phap didu tri duge cung cip & diy bao gdm viéc cung
chp cho bénh nhan mét lueng hitu hiéu cla hop chit mot hodc nhidu hop chét dugc
cung cip & ddy. Theo mdt phuong 4n duge vu tién, (cac) hop chét theo sang ché dugc
wu tién st dung cho bénh nhan (vi dy, nguoi) qua duong tinh mach, duong uéng hoic
tai chd. Luong hidu qua c6 thé 1 luong di dé diéu chinh twong tic PD-1/PD-LI
va/hoiic luong dt d& 1am gidm hodc gidm bot céc triéu chimg cia bénh nhan. Tét hon 1a
lugng duogc st dung da dé tao ra ndng do trong huyét twong cia hop chét (hodc chét
chuyén héa ¢6 hoat tinh cta né, néu hop chét 12 mét loai thubc) du cao dé didu chinh du
twong tic PD-1/PD-L1. C4c phéc dd didu tri c6 thé khac nhau tiry thudc vao hop chét
dugc st dung va tinh trang cu thé duoc diéu tri; dé diéu tri hau hét céc rbi loan, vu tién
sir dung tAn suét 4 14n mdi ngay hoic it hon. N6i chung, ché d9 liéu luong 2 1an mdi
ngady dugc va thich hon, déc biét vu tién dung mot 1an mot ngay. Tuy nhién, s&€ dugc
hiéu ring muc lidu cu thé va phéc dd didu tri cho bt ky bénh nhin cu thé nao s& phu
thudc vao nhiéu yéu t6 bao gém hoat tinh ctia hgp chét cu thé dugc sir dung, tudi, trong
lugng co thé, strc khoe chung, gidi tinh, ché d6 an uéng, thoi gian cach st dung, dudng
dung, tdc do bai tiét, su két hop thube (tirc 1a cac loai thudc khéac duge sir dung cho
bénh nhan) va mirc d nghiém trong ctia bénh cu thé dang diéu tri, cling nhu nhan dinh
cua bac si ké don. No6i chung, viéc st dung lidu t6i thiéu du dé mang lai hiéu qua didu
tri dugc vu tién. Bénh nhan thudng cd thé dugc theo doi vé hiéu qué didu tri b%mg cach
st dung céc tiéu chi y té hodc thi y phi hgp véi tinh trang dugc diéu tri hoic phong
ngua.

Dimmg phéi hop

Thubc ding ddng thoi bao gbm céc hop chét theo séng ché va thubc khac c6 thé
dugc st dung dudi dang ché phdm két hop trong d6 ca hai thanh phén déu dugc chira
trong mot ché phdm duy nhét, hoic dugc sir dung duéi dang céc ché phim riéng biét.
Viéc dung theo cac ché phdm riéng biét bao gdm viéc ding dbng thoi va ding cach
nhau mot khoang thoi gian. Trong trudong hgp dung cach nhau mot khoang thoi gian,
hop chit theo sang ché c6 thé duoc st dung diu tién, sau d6 1a loai thudc khac hoic loai
thudc khac d6 c6 thé dugce sir dung trude, sau d6 1a hop chit theo sang ché. Phuong
phép sir dung céc loai thudc tuong tng c6 thé gidng nhau hozc khac nhau.

Liéu lwong cua loai thubc khéac c6 thé duoc lwa chon phu hop, dua trén lidu
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lwong da duoc sit dung trén 14m sang. Ty 1€ tron ctia hop chit theo sang ché va thudc
khéc c6 thé dugc Iya chon phi hop tity theo do tudi va trong lugng cia d6i twong duoc
stt dung, phuong phéap st dung, thoi gian st dung, r6i loan duogc diéu tri, triéu chirng va
su két hop cta ching. Vi dy, loai thube khac c6 thé duoc st dung véi luong tir 0,01 dén
100 phin khéi lwgng, dua trén 1 phan khdi lwong clia hop chét theo sang ché. Thudc
khac nay c6 thé 12 hdn hop ctia hai hodc nhiéu loai thubc tiry ¥ theo ty 1& thich hop.

Céc hop chét dugc mo ta & day c6 thé duge st dung mot minh hodc két hop voi
mot hodc nhidu tac nhan diéu tri nhu chét khéng vi khuén, chét khang vi-ruat, chét gay
doc té bao, chit diéu bién biéu hién gen, chét hoa tri liéu, chét chéng ung thu, chét
chdng - tac nhan gdy ung thu, tic nhan tri liéu mién dich, tdc nhan chéng ndi tiét td, tac
nhan chéng xo hoa, xa tri, tAc nhan xa tri, chét chéng sinh u va chét chéng ting sinh.
Céc tac nhan didu tri nay c6 thé & dang hop chit, khang thé, polypeptit, hoic
polynucleotit.

Céc hgp chit dugc mé ta & day co thé duoc st dung hodc Két hop v6i mot hodc
nhidu khang thé diéu tri, khang thé dic hidu kép va protein didu tri “gibng khang thé”
(chéng han nhu DARTs®, Duobodies®, Bites®, XmAbs®, TandAbs ®, cic dan xuit
Fab), thé lién hop khéng thé-thubc (ADC), vi rit, vi riit gy ung thu, chit cai bién hodc
chinh stta gen nhu CRISPR (bao gdbm CRISPR Cas9), c4c nucleaza ngén tay k&m hozc
nucleaza tbng hop (TALEN), CAR (thu thé khang nguyén dang kham), tdc nhan diéu tri
mién dich té bao T, hodc dang Kkét hop bat ky ctia chung.

Vi du v liéu phép hda hoc bao gém tac nhan alkyl hoa, tdc nhan nitrosoure, chét
chéng chuyén hoa, khang sinh chéng ung thu, alkaloid c6 ngudn gbc thuc vat, chit tc
ché enzym topoisomeraza, thubc ndi tiét t6, chat d6i khang ndi tiét td, chat trc ché
aromataza, chét &c ché P-glycoprotein, din xuit phtic hop platin, thubc diéu tri mién
dich khac va thubc chéng ung thu khac.

Céc hop chét duge md ta & ddy c6 thé dugc st dung hodc két hop véi thube hd
tro didu tri ung thu, chéng han nhu thudc diéu tri giam bach ciu (giam bach cAu trung
tinh), thudc diéu tri giam tiéu cau, thudc chéng non va thudc can thiép giam dau ung
thw, ding dong thoi hoic & dang hdn hop.

Céc hop chit duoc md ta & day c6 thé dugce st dung mét minh hogc két hop véi
chét e ché kinaza.

Theo mot phwong 4n, cac hop chét theo sang ché c6 thé dugc sir dung cliing véi
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c4c chat didu bién mién dich khac va/hodic chit 1am ting kha ning ddng thdi hodc &
dang hdn hop. Vi du v& chét didu bién mién dich bao gdm céc xytokin, vic xin va chit
phu trg khac nhau. Vi du v& nhitng xytokin, véc xin va chét phi trg kich thich d4p tng
mién dich bao gébm nhung khong giéi han & GM-CSF, M-CSF, G-CSF, interferon-a,
beta, hodc gamma, IL-1, IL-2, IL-3, IL-12, Poly (I: C) va CPG. Céc chét 1am tang kha
ning bao gdm xyclophosphamit va cac chét tuong tu cua xyclophosphamit, chit khang
TGF va imatinib (Gleevac), chit wc ché nguyén phan, ching han nhu paclitaxel,
Sunitinib (Sutent) hodc cac chét khang sinh khac, chit trc ché aromataza, chéng han nhu
letrozol, chat ddi khéng thu thé A2a adenosin (A2AR)), chit tc ché su tao mach, cac
anthraxyclin, oxaliplatin, doxorubixin, chét d6i khéng TLR4, va chit dbi khéng I1.-18.

Theo mdt sb phuong an, cidc hop chét dugc md ta & day c6 thé duogc st dung
hoic két hop véi mot hodc nhidu chit didu bién CCR1, CCR2, CCR3, CCR4, CCRS,
CCR6, CCR7, CCRS8, CCR9, CCR10, CCR11, CXCRI1, CXCR2, CXCR3, CXCR4,
CXCR5, CXCR6, CXCR7, ChemR23, C5aR, C5a va C5. Theo mdt sé phuong 4n, chit
diéu bién nay 1a chit ddi khang.

Theo mot sb phuong an, cac hop chit dugc md ta & day co thé duoc st dung
hodc két hop véi mot hodc nhiéu chét dbi khéng thu thé chemokin va/hodc chat déi
khang thu thé hip din hoéa hoc dugc mé ti trong, vi du, WO2007/002667,
W02007/002293, WO0/2003/105853, WO0/2007/022257, W0/2007/059108,
WO/2007/044804, WO02007/115232, WO02007/115231, W02008/147815,
W02010/030815, W02010/075257, W02011/163640, W02010/054006,
W02010/051561, W02010/035332, W02013/082490, W02013/082429,
W02014/085490, W02014/100735, W02014/089495, W02015/084842,
W02016/187393, WO02017/1274009, W02017/087607, W02017/087610,
W02017/176620, W02017/222598, W02018/222601, WO02013/130811,
W02006/076644, W02008/008431, W02009/038847, W02008/008375,
W02008/008374, W02008/010934, W02009/009740, W02005/112925,
W02005/112916, W02005/113513, W02004/085384, W02004/046092. C4c chit dbi
khéng thy thé chemokin va/hodc chét d6i khang thu thé hip din hoéa hoc hitu ich trong
sang ché ciing bao gdm CCX354, CCX9588, CCX140, CCX872, CCX598, CCX6239,
CCX9664, CCX2553, CCX3587, CCX3624, CCX 2991, CCX282, CCX025, CCX507,
CCX224765 CCX650, CCX832, CCX168, CCX168-M1, CCX3022 va/hodc CCX3384.
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Liéu lwong

Céc mitc lidu theo thtt ty tir khoang 0,1 mg dén khoang 140 mg cho mdi kg trong
lwong co thé mdi ngay s& rAt hitu ich trong viéc diéu tri hogic ngin ngira cac tinh trang
lién quan dén twong tac PD-1/PD-L1 (khoang 0,5 mg dén khoang 7 g trén mdi bénh
nhan m3i ngay). Luong thanh phan hoat tinh c6 thé dugc két hop véi céc chat mang dé
tao ra dang lidu don s& khéac nhau tiy thudc vao vat chi duoc diu tri va phwong thitc sit
dung cu thé. Cac dang don vi lidu thuong chtra tir khoang 1 mg dén khoang 500 mg
thanh phan hoat tinh. Déi voi cac hop chit dugc sit dung bing duwdng udng, qua da,
trong da hodc dudi da, dugc vu tién 12 mot luong hop chét vira di dugce st dung dé dat
duoc ndng do trong huyét thanh 13 5 ng (nanogam)/mL-10 pg (microgam)/mL huyét
thanh, tot hon 12 hop chét vira di dé dat dugc ndng d6 huyét thanh 20 ng-1 pg/ml huyét
thanh, t6t nhét 13 nén hop chat vira du dé dat dugc ndng dd huyét thanh 50 ng/ml-200
ng/ml huyét thanh. Pé tiém truc tiép vao mang hoat dich (dé didu tri viém khép) nén st
dung du cac hop chét dé dat duoc ndéng d6 cuc bd khoang 1 umol.

Thn suét cta lidu lugng ciing c6 thé khic nhau tiy thude vao hop chét dugc st
dung va loai bénh cu thé dugc diéu tri. Tuy nhién, dé didu tri hau hét cac r6i loan, ché
d6 lidu luong 4 14n mdi ngay, 3 14n mdi ngay, hodc it hon dugc wu tién, v6i ché d6 liu
lugng mot 1dn mdi ngay hodc 2 1dn mdi ngay duge dic biét vu tién. Tuy nhién, s& dugc
hidu ring muc lidu cu thé cho bét ky bénh nhan cu thé nao s& phy thudc vao nhiéu yéu
t6 bao gdm hoat tinh cta hop chét cu thé duoc st dung, tudi, trong lugng co thé, strc
khoe chung, giéi tinh, ché d6 in udng, thoi gian ding thubc, dudong dung cich st dung,
va tbe do bai tiét, su két hop thube (tirc 12 cac loai thude khac duge st dung cho bénh
nhéan), mic d6 nghiém trong cua bénh cy thé dang diéu tri va céc yéu t6 khac, bao gém
ca danh gia cua béac si ké don.

Theo mot khia canh khac cta sang ché, cac hop chét theo sang ché c6 thé dugc
sir dung trong nhiéu tmg dung in vitro va in vivo khong thudc linh vuc dugc pham. Cac
hop chét theo séng ché ciing c¢6 thé duge st dung lam d6i chimg duong trong cac thir
nghiém dbi vai hoat tinh tuong tic PD-1/PD-L1, tic 13, lam chit chuin dé xac dinh kha
ndng cua tac nhan Ung vién lién két v6i PD-1 va/hodc PD-L1, hodc dudi dang céc chit
tao vét phong xa ding dé chup anh cit 16p phét xa positron (PET) hodc chup cét 16p vi
tinh phat xa don photon (SPECT).

Ciing trong pham vi cta sing ché 12 bd dung cu bao gdm hop chit theo sang ché
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hoic dugc dung ciia chiing va huéng din st dung. B dung cu ndy ¢ thé bao gdbm thém
it nhat mot thudc thir bd sung. Bd dung cu niy thudng bao gém mot nhan cho biét muc
dich st dung cta céc thanh phan trong bo dung cu. Thuét ngit “nhan” bao gbm vat bat
ky duogc viét 1én hoic ghi lai ma dugc cung cép trén hodc cung voi bo dung cu, hodc di

kém véi bd dung cu.

Vi du thye hién sang ché

Céc vi du sau ddy minh hoa céc phuong phap didu ché cac hop chit khac nhau
cua sang ché, bao gém cac hop chét c6 cong thuc (I), (Ia) hodc (Ib). Cac vi du sau diy
dwgc dua ra d& minh hoa, nhung khong giéi han pham vi bao hd cia sang ché.

Thubc thir va dung méi dugce sit dung duéi day c6 thé dugc 14y tir cac ngudn
thuong mai nhu Aldrich Chemical Co. (Milwaukee, Wisconsin, Hoa Ky). Phé '"H-NMR
duoc ghi lai trén may quang phd Varian Mercury 400 MHz NMR. Cac dinh quan trong
dugc cung cap lién quan dén TMS va dugc 14p bang theo thi tu: da (s, dinh don; d, dinh
doi; t, dinh ba; q, dinh bdn; m, da dinh) va sb proton. Két qua khéi phé dugc bao cao
dudi dang ty sb gitra khéi luong trén dién tich. Trong cac vi dy, gia tri m/z duy nhét
duoc bao cdo cho ion M + H (hodc, nhu da luu y, M-H) chtra cac ddng vi nguyén tir
phd bién nhit. Cac miu ddng vi twong ting vé6i cong thirc mong doi trong moi trudng
hop. Viéc phan tich khéi phd ion héa phun tia dién tir (ESI) duoc tién hanh trén méy do
phé khdi phun dién tr Hewlett-Packard MSD st dung HP1100 HPLC dé phan phéi
mAu. Thong thudng, chét phan tich dugc hoa tan trong metanol hodc CH;CN & ndng dod
0,1 mg/mL va 1 pl dwoc truyén ciing véi dung mdi phan phéi vao khdi phd ké, ma duge
quét tir 100 dén 1000 Dalton. T4t ca cac hop chét c6 thé dugc phan tich & ché do ESI
dwong hodc 4m, bing cach sir dung axetonitril/nuéc véi axit formic 1% lam dung méi
phan phéi.

Céc chir viét tit sau duge st dung trong cac Vi du va trong subt md ta clia sang
ché: TLC c6 nghia 12 sic ky 16p méng.

Céc hop chét trong pham vi sang ché c6 thé dugc tdng hop nhu dugc md ta bén
duéi, st dung nhiéu phan tmg khac nhau da biét d6i v6i ngudi c6 k§ ning trong linh
vuc k¥ thudt nay. Nguoi c¢d k§ ndng trong linh vuc nay ciing s€ nhén thdy ring cac
phuong phap thay thé c6 thé duge st dung dé tbng hop cac hop chat muc tidu cia sang

ché va ring cac phwong phap tiép can dwoc mé ta trong phan noi dung cla tai liéu nay
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1a khong ddy dt, nhung dua ra cac con dudng co thé 4p dung rong rdi va kha thi cho cac
hop chit quan tam.

Mot s phan tir nhit dinh dugc yéu cau bao ho trong don dang ky nay c6 thé ton
tai & cac dang chit ddng phan d6i anh va chit ddng phan khong d6i quang khéc nhau va
tht ca cac bién thé nhu vay clia cac hop chit nay déu dugc yéu cau bao ho trir khi mot
chat ddng phén dbi anh cu thé duoc chi dinh.

Phin md ta chi tiét quy trinh thi nghiém dugc st dung d8 tdng hop cac hop chat
quan trong trong don ding ky nay dan dén viéc cac phan tit dugc md ta bang dit liéu vat
ly ma xac dinh ching cling nhu mo6 ta chu trac lién quan dén ching.

Ngudi ¢6 k§ ning trong linh vuc nay cling s€ nhén thiy ring trong qua trinh xay
dung tiéu chuin trong héa hoc hitu co, axit va bazo thuong dugc st dung. boi khi,
mudi cia cac hop chét géc duge tao ra, néu chiing c6 tinh axit hodc tinh bazo ndi tai
can thiét, trong cac quy trinh thir nghiém dugc mb ta trong don ddng ky nay.

Vi du 1: N-(2'-cloro-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe O
o) O cl Nl\ N T
Me\N N N O = OH
O)\N 0 Me
Me

Budc a: B sung phuc chit Pd(dppf)Cl, cung véi diclorometan (912 mg, 1,12
mmol) vao hdén hop cua 1,3-dimetyl-N-(2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (3,6 g,
9,0 mmol), 1,3-dibromo-2-clorobenzen (6,9 g, 25,5 mmol), va K,CO; (3,8 g, 27,5
mmol) trong p-dioxan (40 mL) va DI H,O (6 mL). Hon hop phan (g nay dugc loai khi
va khudy duéi N, & 90°C trong 2 gid. Cac thanh phén dugc pha lodng véi nude EtOAc,
loc qua Celite, ria bing nudc mubi va lam kho trén MgSO,. Dung mdi dugc loai bo
dudi 4p suét giam va cin dugc tinh ché bing sic ky nhanh silicagel dé tao ra N-(3'-
bromo-2'-cloro-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh toan cho CyoH;sBrCIN;O;
[M + H]"462,0, phét hién thiy 462,0 .

Budc b: Bb sung phtre chit Pd(dppf)Cl, cing véi diclorometan (350 mg, 0,43
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mmol) vao hdn hgp cla N-(3'-bromo-2'-cloro-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (1,4 g 3,03 mmol),
pinacol diboran (1,0 g, 3,94 mmol), va KOAc (1,2 g, 10,2 mmol) trong p-dioxan (18
mL). Hon hop phén tng duoc khit khi (N,) va khudy dudi N, & 90°C trong 3 gio. Céc
thanh phan dugc pha loang vdi nude EtOAc, loc qua Celite, rira bang nudc mudi va 1am
khd trén MgSO,. Dung mdi duoc loai bd dudi ap suit giam va cdn dugc tinh ché bing
sic ky nhanh silicagel d8 tao ra N-(2-cloro-2-metyl-3'-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1 ,2,3,4-
tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh toan cho C,sH3;(BCIN;Os
[M + HJ* 510,2, phét hién thdy 510,1.

Buée c: BS sung phic chét Pd(dppf)Cl, cling véi diclorometan (70 mg, 0,086
mmol) vao hdn hop cla N—(2‘-cloro-2-mety1-3'-(4,4,5,5-tetrametyl—1,3,2-di0xaborolan-
2-y1)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1 ,2,3,4-tetrahydropyrimidin-5-
carboxamit (400 mg, 0,78 mmol), 6-cloro-2-metoxynicotinaldehyt (200 mg, 1,17
mmol), va K,CO; (350 mg, 2,53 mmol) trong p-dioxan (10 mL) va DI H,O (2 mL).
Hon hop phan tng ndy dugc loai khi va khudy duéi N, & 95°C trong 2 gio. Cac thanh
phin dugc pha lodng v6i nuéc EtOAc, loc qua Celite, rira bang nuéc mudi va lam khd
trén MgSO,. Dung mdi dugc loai bé dudi ap suit giam va c@n duge tinh ché bang séc
ky nhanh silicagel dé tao ra N-(2'-cloro-3'-(5-formyl-6-metoxypyridin—Z-yl)-Z-metyl-
[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit.
MS: (ES) m/z dugc tinh toan cho Cy7H,4CIN,Os [M + H]"519,1, phat hién thdy 519,1.

Budc d: Bd sung trietylamin (2 giot) sau d6 la axit axetic (2 giot) vao dung
dich da khudy cua N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-mety1—[1,1'-
biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-5-carboxamit (40
mg, 0,077 mmol) va (3R,4R)-4-aminotetrahydro-2 H-pyran-3-ol hydroclorua (24 mg,
0,154 mmol) trong dicloroetan (2 mL) va etanol (1 mL). Hon hop phan Gng dugc khudy
& 70 °C trong 1 gid, sau d6 1am lanh dén 0°C va NaBH;CN (10 mg, 0,154 mmol) dugc
bd sung tir tir vao. Cac thanh phan dugc khudy & 0°C trong 10 phut, loc va sau d6 tinh
ché bing HPLC diéu ché dé tao ra N-(2'-cloro-3'-(5-((((3R.4R)-3-hydroxytetrahydro-
2H—pyran—4-yl)amino)metyl)-6-metoxypyridin-z-yl)-2—mety1- [1,1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD,0D) & 11,18 (s, 1H), 8,63 (s, 1H), 8,13 — 8,06 (m, 1H), 7,88 (d, J = 7,6 Hz, 1H),
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7,61 (dd, J= 1,6, 1,7 Hz, 1H), 7,49 (t, J= 7,6 Hz, 1H), 7,39 — 7,25 (m, 3H), 7,00 (d, /=
7,7 Hz, 1H), 4,35 (d, J = 13,3 Hz, 1H), 4,24 (d, J= 13,2 Hz, 1H), 4,11 - 3,93 (m, 6H),
3,61 — 3,36 (m, 10H), 2,13 (s, 4H), 1,87 (d, J = 12,4 Hz, 1H). MS: (ES) m/z dugc tinh
toan cho C3,H;4,CINsOg [M + H]" 620,2, phat hién thdy 620,2.

Vi du 2: (S)-N-(2'-cloro-3'-(6-metoxy-5-(((5-oxopyrolidin-3-
yl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit

: O
OMe
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Hop chét tiéu d& dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-
yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit va (45)-4-aminopyrolidin-2-on hydroclorua bang cach st dung quy trinh
twong tu nhu Buéc d trong Vi du 1. San phdm dugc tinh ché bang HPLC diéu ché dé
tao ra san phdm mong mudn  (S)-N-(2'-cloro-3'-(6-metoxy-5-(((5-oxopyrolidin-3-
yl)amino)metyl)pyridin-2-y1)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6 11,17 (s,
1H), 8,63 (s, 1H), 8,11 (t, J= 7,5 Hz, 1H), 7,89 (d, J = 7,6 Hz, 1H), 7,61 (dd, J = 7,7,
1,6 Hz, 1H), 7,49 (t, J= 7,6 Hz, 1H), 7,40 — 7,25 (m, 3H), 7,04 — 6,97 (m, 1H), 4,32 (s,
2H), 4,24 (tt, J = 8,3, 4,2 Hz, 1H), 4,10 (d, J= 0,8 Hz, 3H), 3,87 (dd, J= 11,7, 7,6 Hz,
1H), 3,63 — 3,53 (m, 4H), 3,39 (s, 3H), 3,31 (p, /= 1,6 Hz, 11H), 2,90 (dd, J= 17,8, 8,8
Hz, 1H), 2,57 (dd, J= 17,8, 4,7 Hz, 1H), 2,13 (s, 3H). MS: (ES) m/z dugc tinh toan cho
C3;H3;CINgOs [M + H]" 603,2, phat hién thiy 603,2.

Vi du 3: (S)-N-(2'-cloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chét tiéu d& dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-
y1)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua bang cach st dung quy
trinh twong tu nhu Buéce d trong Vi du 1. San phim dugc tinh ché bing HPLC diéu ché
d8 tao ra san phAm mong mubn (S)-N-(2'-cloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-y1)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6 8,63
(d, J=1,1Hz, 1H), 8,12 (dd, J=17.9, 1,3 Hz, 1H), 7,88 (d, J= 7,6 Hz, 1H), 7,61 (d, J=
7,7 Hz, 1H), 7,50 (dd, J= 7,6, 7,6 Hz, 1H), 7,41 — 7,25 (m, 3H), 7,00 (d, J=7,5 Hz,
1H), 4,34 (d, J=2,0 Hz, 2H), 4,13 — 4,00 (m, 4H), 3,55 (d, /= 1,0 Hz, 3H), 3,39 (d, J=
1,0 Hz, 3H), 3,34 — 3,22 (m, 2H), 2,49 — 2,32 (m, 3H), 2,13 (s, 3H), 1,92 (q, /= 7,5 Hz,
1H). MS: (ES) m/z dugc tinh todn cho C3,H33CINGOs [M + H]* 617,2, phét hién thiy
617,2.

Vi du 4: N-(2,2'-dicloro-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-y1)-2-metyl-[1,1"-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3R,4R)-4-aminotetrahydro-2H-pyran-3-ol hydroclorua bang cach st
dung quy trinh twong ty nhu Buéc d trong Vi du 1. San phim dugc tinh ché bing
HPLC didu ché dé tao ra san phidm mong mubn N-(2,2'-dicloro-3'-(5-((((3R,4R)-3-
hydroxytetrahydro-2 H-pyran-4-yl)amino)metyl)-6-metoxypyrazin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, CD;0D) § 11,70 (s, 1H), 8,67 (s, 1H), 8,56 (d, J= 6,9 Hz, 2H), 7,77 -
7,67 (m, 1H), 7,57 (t, J = 7,9 Hz, 1H), 7,43 (d, J = 20,5 Hz, 2H), 7,12 (d, J = 8,8 Hz,
1H), 4,49 (s, 2H), 4,13 (s, 3H), 4,10 — 3,95 (m, 3H), 3,64 — 3,53 (m, SH), 3,52 — 3,42
(m, 1H), 3,39 (s, 3H), 2,23 — 2,09 (m, 1H), 1,97 — 1,88 (m, 1H). MS: (ES) m/z dugc tinh
toan cho C3oH3oCLLNOg [M + H]" 641,2, phét hién thiy 641,1.
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Vi du 5: N-(2,2'-dicloro-3'-(5-((((3S,4S)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe (0]
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Hop chét tiéu d& duoc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-
y1)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit va (3S5,4S5)-4-aminotetrahydro-2H-pyran-3-ol hydroclorua bang cach sur
dung quy trinh twong ty nhu Budc d trong Vi du 1. San phim dugc tinh ché bing
HPLC didu ché d tao ra san phdm mong mudn N-(2,2'-dicloro-3'-(5-((((3S,4:S)-3-
hydroxytetrahydro-2 H-pyran-4-yl)amino)metyl)-6-metoxypyrazin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, CD;0D) 8 11,71 (s, 1H), 8,67 (s, 1H), 8,56 (d, J= 6,9 Hz, 2H), 7,73 —
7,71 (m, 1H), 7,57 (t, J= 7,9 Hz, 1H), 7,46 — 7,41 (m, 2H), 7,12 (d, J = 8,8 Hz, 1H),
4,49 (s, 2H), 4,13 (s, 3H), 4,10 — 3,96 (m, 3H), 3,62 — 3,56 (m, 5H), 3,50 — 3,47 (m,
1H), 3,39 (s, 3H), 2,20 — 2,14 (m, 1H), 1,97 — 1,91 (m, 1H). MS: (ES) m/z dugc tinh
toan cho C3oH30CLLNgOg [M + HJ' 641,2, phat hién thiy 641,0.

Vi du 6: (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((S-oxopyrolidin-2-
yl)metyl)amino)metyl)pyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit tiéu @& duge diéu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua
bang cach st dung quy trinh twong tu nhu Budc d trong Vi du 1. San phim duoc tinh
ché bang HPLC diéu ché dé tao ra san phidm mong mudn (S)-N-(2,2'-dicloro-3'-(6-
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metoxy-5-((((5-oxopyrolidin-2-yl)metyl)amino)metyl)pyrazin-2-yl)-[1, 1'-biphenyl]-3-
yl)-1,3-dimetyl-2,4;dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) § 8,67 (s, 1H), 8,59 — 8,52 (m, 2H), 7,71 (dd, J = 7,6, 1,5 Hz, 1H), 7,57
(dd, J=1,7, 7,7 Hz, 1H), 7,48 — 7,37 (m, 2H), 7,11 (d, J= 7,5 Hz, 1H), 4,53 (d, /= 3,8
Hz, 2H), 4,13 (d, J= 1,1 Hz, 4H), 3,56 (d, J= 1,1 Hz, 3H), 3,41 - 3,29 (m, 6H), 2,50 —
2,34 (m, 3H), 1,97 (g, J = 10,0 Hz, 1H). MS: (ES) m/z dugc tinh toan cho
C30HyCLN;05 [M + H]" 638,1, phat hién thdy 638,0.

Vi du 7: (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-(((5-oxopyrolidin-3-
yl)amino)metyl)pyrazin—Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-S-carboxamit
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Hop chét tiéu d& duge didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (S)-4-aminopyrolidin-2-on hydroclorua bang cach
st dung quy trinh twong ty nhu Bude d trong Vi du 1. San pham dugc tinh ché bang
HPLC diéu ché dé tao ra san phim mong mudn (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-(((5-
oxopyrolidin-3-yl)amino)metyl)pyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6 11,70
(s, 1H), 8,67 (s, 1H), 8,55 (d, J=9,1 Hz, 2H), 7,72 (d, J = 8,2 Hz, 1H), 7,57 (d, J= 14,8
Hz, 1H), 7,46 — 7,41 (m, 2H), 7,11 (d, J = 7,8 Hz, 1H), 4,53 (s, 2H), 4,37 — 4,28 (m,
1H), 4,14 (s, 3H), 3,94 — 3,86 (m, 1H), 3,69 — 3,60 (m, 1H), 3,56 (s, 3H), 3,39 (s, 3H),
2,96 — 2,86 (m, 1H), 2,65 (dd, J= 18,5, 6,6 Hz, 1H). MS: (ES) m/z dugc tinh toan cho
CpoH,7ClLN,05 [M + H]* 624,2, phat hién thiy 624,0.

Vi du 8: (R)-N-(2,2'-dicloro-3'-(6-metoxy-5-(((6-oxopiperidin-3-
yl)amino)metyl)pyrazin-Z-yl)-[1,1'—biphenyl]-3-yl)-1,3-dimetyl-2,4-di0xo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chit tiéu d& dwoc dieu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[ 1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (R)-5-aminopiperidin-2-on hydroclorua bing cach
st dung quy trinh twong ty nhu Budc d trong Vi du 1. San pham dugc tinh ché bang
HPLC diéu ché dé tao ra san phdm mong mudn (R)-N-(2,2'-dicloro-3'-(6-metoxy-5-(((6-
oxopiperidin-3-yl)amino)metyl)pyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6 11,70
(s, 1H), 8,67 (s, 1H), 8,56 (d, J= 3,3 Hz, 2H), 7,72 (d, J= 7,7 Hz, 1H), 7,57 (t, J= 7,9
Hz, 1H), 7,46 — 7,40 (m, 2H), 7,11 (d, J = 8,6 Hz, 1H), 4,65 — 4,49 (m, 2H), 4,14 (s,
3H), 3,88 — 3,73 (m, 2H), 3,56 (s, 3H), 3,55 — 3,48 (m, 1H), 3,39 (s, 3H), 2,55 - 2,49
(m, 2H), 2,45 — 2,38 (m, 1H), 2,18 — 2,08 (m, 1H). MS: (ES) m/z dugc tinh todn cho
Ca9H,7CLN,05 [M + H]' 638,2, phat hién thdy 638,0.
Vidu 9: (S)-N-(2'-cloro-3'-(6-etoxy-5-((((5-oxopyrolidin-2-
yDmetyl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(6-etoxy-5-formylpyridin-2-
yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit va (S)-(5-oxopyrolidin-2-yl)metanamin hydroclorua bang céch st dung quy
trinh twong ty nhu Budce d trong Vi du 1. San phim thé dugc tinh ché bing HPLC diéu
ché dé tao ra san pham mong muén (S)-N-(2'-cloro-3'-(6-etoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, CDCl3) 6 10,93
(d, J= 5,0 Hz, 1H), 8,55 (d, J = 7,4 Hz, 1H), 8,18 (dd, J = 8,1, 4,2 Hz, 1H), 8,02 (s,
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1H), 7,80 — 7,70 (m, 1H), 7,61 — 7,52 (m, 1H), 7,40 (dd, J=17.6, 7,6 Hz, 1H), 7,29 (td, J
= 6.8, 5,6, 2,8 Hz, 3H), 7,02 (d, J = 7,6 Hz, 1H), 4,51 (d, J= 7,9 Hz, 2H), 421 (d, J =
33,5 Hz, 3H), 3,58 (d, J = 2,1 Hz, 3H), 3,44 (s, 3H), 3,20 - 3,00 (m, 2H), 2,34 (s, 4H),
2,16 (d, J = 1,4 Hz, 3H), 1,73 (s, 1H), 1,40 (t, /= 7,0 Hz, 3H). MS: (ES) m/z dugc tinh
toan cho C33H36CINGOs [M + H]" 631,2, phat hién thiy 631,2.

Vidu 10: N-(2,2'-dicloro-3'-(6-metoxy-S-((6-ox0-2,5-diazaspiro[3,4]0ctan-2-
yl)metyl)pyrazin-Z-yl)—[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén dugc didu ché tir N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va 2,5-diazaspiro[3,4]octan-6-on hydroclorua bang
cach sir dung quy trinh tuong ty nhu Bude d trong Vi du 1. San phim thd dugc tinh ché
bing HPLC diéu ché dé tao ra san pham mong mudn N-(2,2'-dicloro-3'-(6-metoxy-5-
((6-0x0-2,5-diazaspiro[3,4]octan-2-yl)metyl)pyrazin-2-yl)-[1,1'-biphenyl]-3 -yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. '"H NMR (400 MHz,
CD;0D) 8 11,70 (s, 1H), 8,67 (d, J= 1,2 Hz, 1H), 8,58 — 8,48 (m, 2H), 7,70 (d, /=79
Hz, 1H), 7,56 (dd, J= 7,6, 7,6 Hz, 1H), 7,47 — 7,37 (m, 2H), 7,14 — 7,07 (m, 1H), 4,75
(s, 2H), 4,63 (s, 1H), 4,34 (s, 1H), 4,12 (d, J= 1,1 Hz, 3H), 3,56 (d, J= 1,3 Hz, 3H),
3,39 (d, J=1,1 Hz, 3H), 3,35 — 3,29 (m, 3H), 2,57 (t, J= 7,8 Hz, 2H), 2,43 (d, /= 7,9
Hz, 2H). MS: (ES) m/z dugc tinh toan cho C3;H3oC,N;Os [M + H]" 650,2, phét hién
thiy 650,0.

Vidu 11: N-(2,2'-dicloro-3'-(5-((3-hydroxyazetidin-1-yl)metyl)-6-metoxypyrazin-2-
yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydr0pyrimidin-5-

OMe
’
) 0 O Cl N)T\N\l
e\N N H AN OH
GG ®
Me

42

carboxamit



52363 43/133

Hop chit néu trén duoc didu ché tir N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va azetidin-3-ol bing cach sir dung quy trinh twong
tu nhu Buée d trong Vi du 1. San phdm tho dugce tinh ché bang HPLC diéu ché dé tao
ra N-(2,2'-dicloro-3'-(5-((3-hydroxyazetidin-1-yl)metyl)-6-metoxypyrazin-2-y1)-[1,1'-
biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, CD;0D) 8 11,71 (s, 1H), 8,67 (s, 1H), 8,56 — 8,50 (m, 2H), 7,70 (d, J
=17,5Hz, 1H), 7,56 (dd, J=17,7,7,7 Hz, 1H), 7,47 — 7,40 (m, 2H), 7,11 (dd, J=17,6, 1,4
Hz, 1H), 4,81 — 4,63 (m, 3H), 4,42 — 4,27 (m, 2H), 4,12 (m, 5H), 4,06 — 4,03 (m, 1H),
3,56 (s, 3H), 3,35 (m, 3H). MS: (ES) m/z dugc tinh todn cho CygHy;C1hNgOs [M + H]
597,1, phat hién thay 597,0.

Vi du 12: N-(2,2'-dicloro-3'-(5-((3-hydroxyazetidin-1-yl)metyl)-6-metoxypyridin-2-
yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
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Hop chit néu trén duoc didu ché tur N-(2,2'-dicloro-3'-(5-f0rmyl-6-

carboxamit

metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va azetidin-3-ol bang cach sir dung quy trinh twong
tu nhu Bude d trong Vi du 1. San phdm thd dugc tinh ché bing HPLC diéu ché d tao
ra  N-(2,2'-dicloro-3'-(5-((3-hydroxyazetidin-1-yl)metyl)-6-metoxypyridin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, CD;0D) 6 11,67 (s, 1H), 8,65 (s, 1H), 8,53 (d, J= 7,9 Hz, 1H), 7,93 -
7,86 (m, 1H), 7,66 — 7,60 (m, 1H), 7,47 (d, J= 7,4 Hz, 1H), 7,42 — 7,36 (m, 3H), 7,09
(d, J=17,1 Hz, 1H), 4,76 (s, 1H), 4,62 — 4,41 (m, 4H), 4,09 — 4,02 (m, 5H), 3,54 (s, 3H),
3,37 (s, 3H). MS: (ES) m/z dugc tinh todn cho CyH,3Cl,NsOs5 [M + H]" 596,1, phat
hién thiy 596,2.

Vi du 13: N-(2,2'-dicloro-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-4-metoxypyrimidin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Buge a: BS sung Pd(PPhs), (260 mg, 0,22 mmol) vao hdn hgp cliia N-(2,2'-
dicloro-3'-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (1,0 g, 1,9 mmol), 2-
cloro-4-metoxypyrimidin-5-carbaldehyt (400 mg, 2,3 mmol), K,CO; 2M (3 mL, 6
mmol) trong p-dioxan (20 mL). Hdn hop phan tmg dugc khir khi trong 5 phit va khudy
& 80°C trong 2 gid. Dioxan duoc loai bé khoi hdn hgp phan tng duéi ap sudt giam va
can duoc hép thu trong hdn hop cloroform va nuéc. Céc thanh phén duoc loc va dich
loc dugc lam bay hoi va lam khd dé thu dugc N-(2,2'-dicloro-3'-(5-formyl-4-
metoxypyrimidin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh todn cho CysH,(Cl,N,O5 [M
+ HJ" 540,0, phat hién thiy 540,1.

Budc b: Bb sung Et;N (43 pL, 0,31 mmol) vao huyén phu da khudy cua N-
(2,2'-dicloro-3'-(5-formyl-4-metoxypyrimidin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (39 mg, 0,07 mmol) va (3R,4R)-
aminooxan-3-ol hydroclorua (47 mg, 0,3 mmol) trong 20% (thé tich) MeOH trong
DCM. Sau khi khudy trong 5 phut, Na(OAc);BH (78 mg, 0,37 mmol) dugc b sung vao
hén hop phan tmg. Mot phan nita cia Na(OAc);BH (82 mg, 0,39 mmol) dugc bd sung
vao va c4c thanh phin dugc khudy trong 15 gid nita. Dung moi dugc loai bé trong chan
khong va cdn dugc hoa tan trong hdn hop p-dioxan, DMSO, TFA, va nudc sau d6 dugc
loc. Can thé dugc tinh ché bing HPLC diéu ché dé tao ra N-(2,2-dicloro-3'-(5-
((((BR,4R)-3-hydroxytetrahydro-2 H-pyran-4-yl)amino)metyl)-4-metoxypyrimidin-2-
yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit. '"H NMR (400 MHz, CD;0D) 6 11,69 (s, 1H), 8,70 (s, 1H), 8,66 (s, 1H),
8,54 (d, J= 8,4 Hz, 1H), 7,78 (d, J= 8,0 Hz, 1H), 7,55 (dd, J= 7,6, 7,6 Hz, 1H), 7,48 —
7,38 (m, 2H), 7,10 (d, J= 7,6 Hz, 1H), 4,41 — 3,23 (m, 2H), 4,17 (s, 3H), 4,08 — 3,96
(m, 3H), 3,62 — 3,52 (m, 5H), 3,52 — 3,43 (m, 1H), 3,38 (s, 3H), 2,18 — 2,05 (m, 1H),
1,87 (d, J= 7,6 Hz, 12,4 Hz, 1H). MS: (ES) m/z dugc tinh toan cho C;,H;;Cl,N¢Os [M
+ H]" 641,2, phat hién thiy 641,0.
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Vi du 14: (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((S-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yD)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-S-carboxamit
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Hop chit néu trén dugc didu ché tr N-(2,2-dicloro-3'-(5-formyl-6-
metoxypyridin-2-y1)-[ 1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (S)-5-(aminometyl)pyrolidin-2-on hydroclorua
bang cach st dung quy trinh tvong ty nhu Budce d trong Vi du 1. San phim thé duoc
tinh ché bing HPLC didu ché & tao ra (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((5-
oxopyrolidin-2-yl)metyl)amino)metyl)pyridin-2-y1)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6
11,69 (s, 1H), 8,66 (s, 1H), 8,54 (d, J = 8,3 Hz, 1H), 7,93 — 7,85 (m, 1H), 7,65 (dd, J=
7,8, 1,8 Hz, 1H), 7,51 (dd, J = 7,7, 7,7 Hz, 1H), 7,45 — 7,35 (m, 3H), 7,10 (d, J= 17,6
Hz, 1H), 4,34 (s, 2H), 4,14 — 4,01 (m, 4H), 3,56 (d, /= 1,6 Hz, 3H), 3,39 (d, /= 1,8 Hz,
3H), 3,30 — 3,20 (m, 3H), 2,40 (dd, J = 11,8, 11,1 Hz, 2H), 2,03 (d, J = 1,7 Hz, 1H),
1,92 (d, J = 6,9 Hz, 1H). MS: (ES) m/z dugc tinh todn cho C3;Hz3;CbNgOs [M + H]
637,2, phat hién thiy 637,2.
Vi du 15: N-(2,2'-dicloro-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1"-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit ~ va  (3R,4R)-4-aminotetrahydro-2 H-pyran-3-ol
hydroclorua bang cach sir dung quy trinh twong tw nhu Budce d trong Vi du 1. Sén phim
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thd duge tinh ché bang HPLC didu ché dé tao ra N-(2,2'-dicloro-3'-(5-((((3R,4R)-3-
hydroxytetrahydro-2 H-pyran-4-yl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-
3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) & 11,69 (s, 1H), 8,67 (s, 1H), 8,53 (d, J= 8,3 Hz, 1H), 7,88 (d, J= 17,7
Hz, 1H), 7,69 — 7,62 (m, 1H), 7,51 (dd, J=17,7, 7,7 Hz, 1H), 7,45 — 7,33 (m, 3H), 7,13
— 7,06 (m, 1H), 4,35 (d, J = 13,2 Hz, 1H), 4,24 (d, J = 13,2 Hz, 1H), 4,12 — 3,93 (m,
6H), 3,62 — 3,42 (m, 6H), 3,39 (s, 3H), 2,18 — 2,07 (m, 1H), 2,03 (d, J = 1,6 Hz, 2H),
1,87 (d, J = 12,7 Hz, 1H). MS: (ES) m/z dugc tinh todn cho C3;H3Cl1NsO4 [M + H]"
640,2, phat hién thiy 640,5.

Vi du 16: (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)-2,4-dimetyl-3,5-dioxo-
2,3,4,5-tetrahydro-1,2,4-triazin-6-carboxamit

oM
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Budéc a: B6 sung (1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini 3-oxit hexaflorophosphat (600 mg, 1,6 mmol) vao hdn hop cla axit 2,4-
dimetyl-3,5-diox0-2,3,4,5-tetrahydro-1,2,4-triazin-6-carboxylic (200 mg, 1,1 mmol), 2-
cloro-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (350 mg, 1,4 mmol) va N,N-
diisopropyletylamin (0,35 mL, 2,0 mmol) trong DMF (3 mL). Hon hop nay dugc gia
nhiét & 60°C trong 1,5 gio, lam ngudi dén nhiét dd phong, va thém vao nudc. Két taa
thu dugc dugc thu gom bf?mg cach loc va lam kho trong chan khong dé tao ra N-(2-
cloro-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-2,4-dimetyl-3,5-dioxo-
2,3,4,5-tetrahydro-1,2,4-triazin-6-carboxamit. H NMR (400 MHz, DMSO-dy) & 11,34
(s, 1H), 8,47 (d, J= 8,0 Hz, 1H), 7,44 — 7,38 (m, 2H), 3,68 (s, 3H), 3,25 (s, 3H), 1,32 (s,
12H).

Budc b: Bb sung phirc chit Pd(dppf)Cl, cing v6i DCM (39 mg, 0,05 mmol) vao
hdn hop cta N-(2-cloro-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-2,4-
dimetyl-3,5-dioxo-2,3,4,5-tetrahydro-1,2,4-triazin-6-carboxamit (100 mg, 0,24 mmol),
6-(3-bromo-2-clorophenyl)-2-metoxynicotinaldehyt (70 mg, 0,21 mmol), va K,CO; 2M
(1 mL, 2 mmol) trong dioxan (4 mL). Hon hgp phén ng nay dugc loai khi va khudy
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duéi N, & 90°C trong 1 gid. Céc thanh phan dugc pha lodng v6i nude EtOAc va nuéc,
pha hitu co duge thu gom va dung moéi dugc loai bo dudi ap sut giam. Cén thu dugc
dwoc tinh ché bang sic ky nhanh silicagel dé tao ra N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-2,4-dimetyl-3,5-dioxo-2,3,4,5-tetrahydro-
1,2,4-triazin-6-carboxamit. MS: (ES) m/z dugc tinh todn cho CysHyoCLN;5Os M + HJ"
640,1, phat hién thiy 639,7.

Budce c: BS sung Et;N (47 pL, 0,34 mmol) vao hdn hop cta N-(2,2'-dicloro-3'-
(5-formyl-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-2,4-dimetyl-3,5-dioxo0-2,3,4,5-
tetrahydro-1,2,4-triazin-6-carboxamit (94 mg, 0,17 mmol) va  (5)-5-
aminometylpyrolidin-2-on hydroclorua (51 mg, 0,34 mmol) trong 20% (thé tich) MeOH
trong DCM. Khu4y hdn hop ndy ¢ nhiét do phong trong 10 phut, va Na(OAc);BH (116
mg, 0,55 mmol) dugc bd sung vao. Sau khi khudy trong 25 phit, dung mdi dugc loai bd
trong chan khong va cin dugc hoa tan trong dioxan, MeCN, nuéc va TFA va sau do
duoc loc. Neguyén lidu thd duoc tinh ché bing HPLC diéu ché dé tao ra (S)-N-(2,2'-
dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-
biphenyl]-3-yl)-2,4-dimetyl-3,5-dioxo-2,3,4,5-tetrahydro-1 ,2,4-triazin-6-carboxamit. 'H
NMR (400 MHz, CD;0D) & 11,68 (s, 1H), 8,58 (d, /= 8,4 Hz, 1H), 7,89 (d, J= 7,6 Hz,
1H), 7,66 (d, J = 7,6 Hz, 1H), 7,52 (dd, J = 8,0, 8,0 Hz, 1H), 7,46 (dd, J= 8,0, 8,0 Hz,
1H), 7,42 — 7,36 (m, 2H), 7,17 (d, J = 8,0 Hz, 1H), 4,34 (s, 2H), 4,11 (s, 3H), 4,09 —
4,02 (m, 1H), 3,79 (s, 3H), 3,39 (s, 3H), 3,28 — 3,22 (m, 2H), 2,48 — 2,34 (m, 3H), 1,97
— 1,87 (m, 1H). MS: (ES) m/z dugc tinh toan cho C3H30Cl,N;Os [M + H]" 638,2, phat
hién thiy 638,5.

Vi du 17: (S)-N-(2-cloro-2'-floro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén duge didu ché tr N-(2-cloro-2'-floro-3'-(5-formyl-6-

metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua
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bang cach st dung quy trinh twong ty nhu Buge d trong Vi du 1. San pham thd duoc
tinh ché bing HPLC diéu ché dé tao ra (S)-N-(2-cloro-2'-floro-3'-(6-metoxy-5-((((5-
oxopyrolidin-2-yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6
11,71 (s, 1H), 8,67 (s, 1H), 8,56 (d, J = 8,4 Hz, 1H), 8,22 — 8,14 (m, 1H), 7,87 (d, J =
7,6 Hz, 1H), 7,57 (d, J = 7,6 Hz, 1H), 7,46 — 7,39 (m, 3H), 7,18 (d, J = 7,6 Hz, 1H),
4,34 (s, 2H), 4,17 (s, 3H), 4,09 — 4,00 (m, 1H), 3,56 (s, 3H), 3,39 (s, 3H), 3,28 — 3,20
(m, 2H), 2,52 — 2,28 (m, 3H), 1,99 — 1,90 (m, 1H). MS: (ES) m/z dugc tinh toan cho
C3;H;;CIFN¢Os [M + H]" 621,2, phat hién thdy 621,5.

Vi du 18: (S)-NV-(2,2'-dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yDmetyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1-metyl-6-oxo0-1,6-

dihydropyrimidin-5-carboxamit
OMe H
YOGS PR R
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Hop chit néu trén dugc didu ché tir N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1-metyl-6-oxo-1,6-dihydropyrimidin-5-
carboxamit va (S)-5-(aminometyl)pyrolidin-2-on hydroclorua bang cach st dung quy
trinh twong tw nhu Bude d trong Vi du 1. San phdm thé duge tinh ché bang HPLC diéu
ché dé tao ra (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[ 1,1'-biphenyl]-3-yl)-1-metyl-6-oxo0-1,6-
dihydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) & 11,94 — 11,89 (m, 1H),
8,94 (d, J= 1,1 Hz, 1H), 8,67 (s, 1H), 8,62 — 8,55 (m, 1H), 7,92 — 7,85 (m, 1H), 7,66
(dd, J= 17,8, 1,9 Hz, 1H), 7,56 — 7,35 (m, 4H), 7,13 (d, J = 7,6 Hz, 1H), 4,34 (s, 2H),
4,13 - 3,99 (m, 4H), 3,65 (d, J= 1,3 Hz, 3H), 3,29 (d, J= 19,8 Hz, 3H), 2,49 — 2,32 (m,
3H), 1,92 (m, 1H). MS: (ES) m/z dugc tinh toan cho C3HyoC1,NsO, [M + H]* 607,2,
phét hién thay 607,1.

Vi du 19: N-(2'-cloro-3'-(5-(((2-hydroxyetyl)amino)metyl)-6-metoxypyridin-2-yl)-
2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-

carboxamit

48



52363 49/133

OMe
o O Sl NTY H/\/OH
Me\N N H O X
O)\N o Me
Me

Hén hop cia  N-(2,2'-dicloro-3'-(5-formyl-6-metoxypyridin-2-y1)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (50
mg, 0,096 mmol), 2-aminoetan-1-ol (40 mg, 0,65 mmol) va AcOH (50 mg, 0,83 mmol)
trong DCM (2 mL) dugc khudy & nhiét d6 phong trong 1 gid. B4 sung NaBH(OAc);
(61 mg, 0,29 mmol) vao hdn hgp ndy. Sau 2 gid, phan tmg duoc dap tit bang nuéc bio
hoa NaHCO; va chiét bang DCM. Lép hitu co dugce téach ra, cd dic trong chan khong va
dugc tinh ché bing HPLC didu ché & tao ra N-(2'-cloro-3'-(5-(((2-hydroxy-2-
metylpropyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD;0D) & 11,16 (s, 1H), 8,62 (s, 1H), 8,10 (dd, J = 6,8, 6,8 Hz, 1H), 7,87 (d, J= 7,6
Hz, 1H), 7,61 (dd, J= 7,6, 1,6 Hz, 1H), 7,49 (dd, J=17,6, 7,6 Hz, 1H), 7,36 — 7,33 (m,
2H), 7,29 (dd, J = 7,8, 7,8 Hz, 1H), 6,99 (d, J=7,2 Hz, 1H), 4,31 (s, 2H), 4,09 (s, 3H),
3,86 (m, 2H), 3,54 (s, 3H), 3,37 (s, 3H), 3,20 (d, J=4.8, 4,8 Hz, 2H), 2,13 (s, 3H). MS:
(ES) m/z dugc tinh toan cho CyoH3;CINsO5 [M + H]" 564,2, phét hién thiy 564,5.

Vi du 20: N-(2'-cloro-3'-(5-(((2-hydroxy-2-metylpropyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hén hop «cia N-(2,2-dicloro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (50
mg, 0,096 mmol), 1-amino-2-metylpropan-2-ol (50 mg, 0,56 mmol) va AcOH (50 mg,
0,83 mmol) trong DCM (2 mL) duogc khudy & nhiét ¢ phong trong 1 gio. Bé sung
NaBH(OAc); (70 mg, 0,33 mmol) vao hdn hop ndy. Sau 1 gid, phan Gmg dugc dép tat
bing nudc bao hoa NaHCO; va chiét bing DCM. Lép hitu co duge tach ra, cd dic
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trong chan khong va dugc tinh ché bing HPLC diéu ché dé tao ra N-(2'-cloro-3'-(5-(((2-
hydroxy-2-metylpropyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-
3-yI)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) & 11,16 (s, 1H), 8,61 (s, 1H), 8,12 (dd, J= 6,8, 6,8 Hz, 1H), 7,87 (d, J=
7,6 Hz, 1H), 7,62 (dd, J = 8,0, 1,6 Hz, 1H), 7,49 (dd, J = 17,6, 7,6 Hz, 1H), 7,37 — 7,33
(m, 2H), 7,30 (dd, J = 7,8, 7,8 Hz, 2H), 6,99 (d, J= 7,6 Hz, 1H), 4,33 (s, 2H), 4,09 (s,
3H), 3,53 (s, 3H), 3,36 (s, 3H), 3,02 (s, 2H), 2,13 (s, 3H), 1,30 (s, 6H). MS: (ES) m/z
dugce tinh toan cho C3;H3sCINsOs [M + H]" 592,2, phét hién théy 592,5.

Vi du 21: Axit 1-((6-(2-cloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-2'-metyl-[1,1'-biphenyl]-3-yl)-2-
metoxypyridin-3-yl)metyl)-3-metylazetidin-3-carboxylic

OMe
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Hon hgp cta N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (50
mg, 0,096 mmol), axit 3-metylazetidin-3-carboxylic (30 mg, 0,26 mmol) va AcOH (30
mg, 0,50 mmol) trong DMF (1 mL) duoc khudy & nhiét @9 phong trong 1,5 gio. B6
sung NaBH(OAc); (70 mg, 0,33 mmol) vao hdn hop nay. Sau khi khudy trong 30 phit
& 0°C, phan tmg dugc dép tét bing 2 giot nudc. Nguyén liéu thd dugc tinh ché béng
HPLC diu ché @ tao ra axit 1-((6-(2-cloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-2'-metyl-[1,1'-biphenyl]-3-yl)-2-metoxypyridin-3-
ylmetyl)-3-metylazetidin-3-carboxylic. 'H NMR (400 MHz, CD;0D) § 11,16 (s, 1H),
8,60 (s, 1H), 8,12 (dd, J= 17,0, 7,0 Hz, 1H), 7,87 (d, J= 7,6 Hz, 1H), 7,61 (dd, J= 8,0,
1,6 Hz, 1H), 7,48 (dd, J= 17,6, 7,6 Hz, 1H), 7,37 — 7,32 (m, 2H), 7,30 (dd, /=78, 7,8
Hz, 1H), 6,99 (d, J = 7,6 Hz, 1H), 4,56 — 4,50 (m, 2H), 4,50 (s, 2H), 4,13 (d, J= 10,4
Hz, 2H), 4,07 (s, 3H), 3,53 (s, 3H), 3,36 (s, 3H), 3,12 (s, 3H), 1,61 (s, 3H). MS: (ES)
m/z duge tinh toan cho Cs,Hz;CINsOg [M + H]"618,2, phat hién thiy 618,6.

Vi du 22: N-(2'-cloro-3'-(5-(((2-hydroxyetyl)(metyl)amino)metyl)-6-metoxypyridin-
2-yI)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-S-carboxamit
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Hon hgp cta N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (50
mg, 0,096 mmol), 2-(metylamino)etan-1-ol (40 mg, 0,53 mmol) va AcOH (30 mg, 0,50
mmol) trong DCM (2 mL) va EtOH (1 mL) duoc gia nhiét & 60°C trong 0,5 gid. Hon
hop nay dugc 1am lanh xudng 0°C va NaBH;CN (25 mg, 0,40 mmol) dugc bd sung
vao. Sau khi khudy trong 30 phit & 0°C, phan tmg duoc dap tit bing 1 giot nudc.
Nguyén liéu thdé dugc tinh ché bang HPLC diéu ché dé tao ra N-(2'-cloro-3'-(5-(((2-
hydroxyetyl)(metyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-
1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD;0D) 6 11,14 (s, 1H), 8,58 (s, 1H), 8,13 (dd, J= 7,0, 7,0 Hz, 1H), 7,92 (d, J = 7,6
Hz, 1H), 7,63 (dd, J=17.,6, 2,0 Hz, 1H), 7,49 (dd, /= 17,6, 7,6 Hz, 1H), 7,38 (d, J= 7,6
Hz, 1H), 7,34 (dd, J= 7,2, 1,6 Hz, 1H), 7,27 (dd, J= 7.8, 7,8 Hz, 1H), 6,98 (d, J = 6,8
Hz, 1H), 4,60 (d, J= 13,2 Hz, 1H), 4,31 (d, J= 13,2 Hz, 1H), 4,08 (s, 3H), 3,97 — 3,90
(m, 2H), 3,51 (s, 3H), 3,42 — 3,34 (m, 2H), 3,33 (s, 3H), 2,91 (s, 3H), 2,12 (s, 3H). MS:
(ES) m/z dugce tinh toan cho C3;H33CINsOs [M + H]"578,2, phét hién théy 578.5.

Vi du 23: N-(2'-cloro-3'-(5-(((3-hydroxy-2,2-dimetylpropyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén duge diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 3-amino-2,2-dimetylpropan-1-ol biang cach st dung quy trinh tuong tu
v6i Vi du 1. San phdm thd dugce tinh ché bang HPLC diéu ché dé tao ra N-(2'-cloro-3'-
(5-(((3-hydroxy-2,2-dimetylpropyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
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biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5 -carboxamit. 'H
NMR (400 MHz, CDCl;) & 10,89 (s, 1H), 8,53 (s, 1H), 8,22 (d, J= 7,4 Hz, 1H), 7,63
(dd, J=1.6, 1,8 Hz, 1H), 7,56 (d, J= 7,4 Hz, 1H), 7,40 (dd, J= 17,6, 7,6 Hz, 1H), 7,35 —
7,22 (m, 3H), 7,03 (dd, J = 7,6, 1,2 Hz, 1H), 4,02 (s, 3H), 3,80 (s, 2H), 3,58 (s, 3H),
3,52 (s, 2H), 3,44 (s, 3H), 2,65 (s, 2H), 2,19 (s, 3H), 0,94 (s, 6H). MS: (ES) m/z dugc
tinh toan cho C3,H;,CINsOs [M + H]" 606,2, phét hién thay 606,6.

Vi du 24: (R)-N-(2'-cloro-3'-(5-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-S-carboxamit
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Hop chét néu trén dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3R)-3-metylpyrolidin-3-ol hydroclorua bang céach st dung quy trinh
turong tu nhu Bude d trong Vi du 1. San phim tho dugc tinh ché bang séc ky nhanh
silicagel dé tao ra (R)-N-(2'-cloro-3'-(5-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, CD;0D) § 8,62 (s, 1H), 8,12
(d, J= 8,0 Hz, 1H), 7,79 (d, J= 7,2 Hz, 1H), 7,66 (dd, J = 8,0, 2,0 Hz, 1H), 7,46 (dd, J
=176, 7,6 Hz, 1H), 7,33 — 7,24 (m, 3H), 7,00 (d, J = 8,0 Hz, 1H), 4,01 (s, 3H), 3,89 —
3,80 (m, 2H), 3,54 (s, 3H), 3,38 (s, 3H), 3,09 — 3,00 (m, 1H), 2,88 — 2,69 (m, 3H), 2,14
(s, 3H), 1,96 — 1,89 (m, 2H), 1,37 (s, 3H). MS: (ES) m/z dugc tinh toan cho
C3,H35CINsO5 [M + H]* 604,2, phat hién thy 604,5.

Vi du 25: N-(2'-cloro-3'-(5-((4-hydroxypiperidin-1-yl)metyl)-6-metoxypyridin-2-
yl)-2-metyl-[1,1'-biphenyl]-3-yI)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén duge diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va piperidin-4-ol hydroclorua bing cach st dung quy trinh tvong ty nhu
Budc d trong Vi du 1. San phim thd dugc tinh ché bang HPLC diu ché dé tao ra N-(2*-
cloro-3'-(5-((4-hydroxypiperidin-1-yl)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, DMSO-dy) 8 11,08 (s, 1H), 8,77 (s, 1H), 8,27 — 8,25 (m, 1H), 7,74 (d,
J=1,5 Hz, 1H), 7,65 (dd, J = 17,6, 1,7 Hz, 1H), 7,52 (dd, J= 17,6, 7,6 Hz, 1H), 7,37 -
7,28 (m, 3H), 7,00 — 6,98 (m, 1H), 4,57 (s, 1H), 3,90 (s, 3H), 3,50 — 3,45 (m, 6H), 3,27
(s, 3H), 2,73 — 2,69 (m, 2H), 2,14 — 2,09 (m, 5H), 1,74 — 1,70 (m, 2H), 1,47 — 1,37 (m,
2H). MS: (ES) m/z dugc tinh toan cho Cs;,H35CINsOs [M + H]* 604,2, phat hién thiy
604,5.
Vi du 26: (R)-N-(2'-cloro-3'-(5-(((2,3-dihydroxypropyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

OMe
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Hop chit néu trén dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (R)-3-amino-1,2-propandiol bang cach st dung quy trinh twong tu nhu
Buéc d trong Vi du 1. San phdm tho duoc tinh ché bing sic ky nhanh silicagel dé taora
(R)-N-(2'-cloro-3'-(5-(((2,3-dihydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-2-
metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit. '"H NMR (400 MHz, CD;0D) § 8,62 (s, 1H), 8,11 (d, J = 8,0 Hz, 1H), 7,73
(d, J=17,2 Hz, 1H), 7,60 (dd, J= 7,2, 1,6 Hz, 1H), 7,46 (dd, J= 8,0, 8,0 Hz, 1H), 7,33 -
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7,22 (m, 3H), 7,00 (d, J = 8,0 Hz, 1H), 4,03 (s, 3H), 3,96 — 3,83 (m, 2H), 3,83 — 3,76
(m, 1H), 3,55 (s, 3H), 3,54 — 3,50 (m, 2H), 3,38 (s, 3H), 2,86 — 2,79 (m, 1H), 2,72 —
2,65 (m, 1H), 2,14 (s, 3H). MS: (ES) m/z duoc tinh todn cho C3H33CINsOg [M + H]
594,2, phat hién thiy 594,3.

Vi du 27: N-(2'-cloro-3'-(5-((((35,4S5)-3-hydroxytetrahydro-2 H-pyran-4-
yDamino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-diox0-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe (0]
0 O Cl N/| H’Q
Me\N N H O N OH
O)\N o Me
Me

Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3S,4S)-4-aminotetrahydro-2H-pyran-3-ol hydroclorua bing céach sir
dung quy trinh tuong ty nhu Budc d trong Vi du 1. San phdm thé dwgc tinh ché bing
HPLC diéu ché dé tao ra N-(2'-cloro-3'-(5-((((3S,4S)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. H NMR (400 MHz, CD;0D) ¢ 11,07
(s, 1H), 8,77 (s, 1H), 8,27 — 8,25 (m, 1H), 7,85 (d, J = 7,5 Hz, 1H), 7,63 (dd, J = 7.7,
1,8 Hz, 1H), 7,52 (dd, J= 17,6, 7,6 Hz, 1H), 7,37 — 7,27 (m, 3H), 6,99 (dd, J= 7,7, 1,4
Hz, 1H), 4,66 (s, 1H), 3,92 (s, 3H), 3,79 — 3,61 (m, 5H), 3,55 (s, 3H), 3,49 (s, 3H), 3,25
(s, 3H), 2,73 (d, J=9,0 Hz, 1H), 2,09 (s, 3H), 1,73 — 1,65 (m, 1H), 1,58 — 1,50 (m, 1H).
MS: (ES) m/z dugc tinh toan cho C3,H34CINsOg [M + H]" 620,2, phét hién thdy 620,2.
Vi du 28: N-(3'-(5-(((3-amino-2,2-dimetyl-3-oxopropyl)amino)metyl)-6-
metoxypyridin-2-yl)-2'-cloro-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe 0
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Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
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2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 3-amino-2,2-dimetylpropanamit bing cach sir dung quy trinh twong tu
nhu Buée d trong Vi du 1. San phdm thé duoc tinh ché bing HPLC diéu ché dé tao ra
N-(3'-(5-(((3-amino-2,2-dimetyl-3-oxopropyl)amino)metyl)-6-metoxypyridin-2-yl)-2'-
cloro-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit. "H NMR (400 MHz, CD;0D) § 8,63 (s, 1H), 8,13 — 8,10 (m, 1H), 7,86
(d, J=1,5Hz, 1H), 7,63 (dd, J= 17,7, 1,7 Hz, 1H), 7,50 (dd, J= 7,6, 7,6 Hz, 1H), 7,36 —
7,28 (m, 3H), 7,02 — 7,00 (m, 1H), 4,28 (s, 2H), 4,12 (s, 3H), 3,55 (s, 3H), 3,39 (s, 3H),
3,14 (s, 2H), 2,14 (s, 3H), 1,35 (s, 6H). MS: (ES) m/z dugc tinh todn cho C3;HzsCINgOs
[M + H]" 619,2, phat hién thiy 619,5.

Vi du 29: N-(2,2'-dicloro-3'-(5-(((2-hydroxyetyl)amino)metyl)-6-metoxypyridin-2-
yD-[1,1'-biphenyl]-3-yI)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-S-

OMe
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Hén hop cia N-(2,2-dicloro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1'-

carboxamit

biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (42
mg, 0,078 mmol), 2-aminoetan-1-ol (15 mg, 0,25 mmol) va AcOH (32 mg, 0,53 mmol)
trong DCM (1,5 mL) va EtOH (0,75 mL) dugc gia nhiét & 60°C trong 0,5 gio. Hon hop
nay dugc lam lanh xubng 0°C va NaBH;CN (25 mg, 0,40 mmol) duoc bd sung vao.
Sau khi khudy trong 15 phut & 0°C, phan tng dugc dép tit bang 1 giot nudc. Nguyén
litu thd dugc tinh ché bing HPLC diéu ché dé tao ra N-(2,2'-dicloro-3'-(5-(((2-
hydroxyetyl)amino)metyl)-6-metoxypyridin-2-y1)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD3;0D) 6
11,66 (s, 1H), 8,63 (s, 1H), 8,60 — 8,50 (m, 1H), 7,87 (d, J= 8,0 Hz, 1H), 7,65 (dd, J =
7,6, 1,6 Hz, 1H), 7,50 (dd, J= 7,6, 7,6 Hz, 1H), 7,42 — 7,33 (m, 3H), 7,09 (dd, J= 7,6,
1,6 Hz, 1H), 4,31 (s, 2H), 4,09 (s, 3H), 3,85 (t, J = 5,2 Hz, 2H), 3,53 (s, 3H), 3,36 (s,
3H), 3,20 (t, J = 5,2 Hz, 2H). MS: (ES) m/z dugc tinh toadn cho CygHysCl,NsO5 [M +
H]" 584,1, phat hién thay 584,4.

Vi du 30: N-(2'-cloro-3'-(5-((3-hydroxy-3-metylazetidin-1-yl)metyl)-6-
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metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 3-metylazetidin-3-ol hydroclorua bing cach sir dung quy trinh twong
tu nhu Bude d trong Vi du 1. San phdm thd dugc tinh ché bing HPLC diéu ché d tao
ra N-(2'-cloro-3'-(5-((3-hydroxy-3-metylazetidin-1-yl)metyl)-6-metoxypyridin-2-yl)-2-
metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit. 'H NMR (400 MHz, CDCL;) & 10,89 (s, 1H), 8,53 (s, 1H), 8,25 — 8,18 (m,
1H), 7,62 (dd, J= 7,7, 1,9 Hz, 2H), 7,43 — 7,21 (m, 4H), 7,03 (d, J= 7,7 Hz, 1H), 4,00
(s, 3H), 3,70 (s, 2H), 3,58 (s, 3H), 3,44 (m, 5H), 3,19 (d, J= 7,8 Hz, 2H), 2,18 (s, 3H),
1,54 (s, 3H). MS: (ES) m/z dugc tinh toan cho C3H33CINsOs [M + H]* 590,2, phat hién
thdy 590,5.

Vi du 31: N-(2'-cloro-3'-(5-((isopropylamino)metyl)-6-metoxypyridin-2-yl)-2-
metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-

OMe Me
0 O Cl N/| ”*Me
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Hop chét néu trén duge diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-

carboxamit

2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va isopropylamin hydroclorua bang cach st dung quy trinh twong tu nhu
Buéc d trong Vi du 1. San phim thé dugc tinh ché bing HPLC diéu ché dé tao ra N-(2'-
cloro-3'-(5-((isopropylamino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-
yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) 6 8,64 (s, 1H), 8,13 — 8,11 (m, 1H), 7,85 (d, J= 7,5 Hz, 1H), 7,61 (dd, J
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=177, 1,7 Hz, 1H), 7,49 (dd, J = 7,6, 7,6 Hz, 1H), 7,36 — 7,28 (m, 3H), 7,01 (dd, J =
7,6, 1,2 Hz, 1H), 4,16 (s, 2H), 4,08 (s, 3H), 3,56 (s, 3H), 3,39 (s, 3H), 3,38 — 3,33 (m,
1H), 2,14 (s, 3H), 1,37 (d, J = 6,5 Hz, 6H). MS: (ES) m/z dugc tinh toan cho
C3oH33CINsO, [M + H]* 562,2, phat hién thiy 562,5.

Vi du 32: N-(2,2'-dicloro-3'-(5-(((3-hydroxypropyl)amino)metyl)-6-metoxypyridin-
2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-

OMe
0 O Sl N7 ﬁ/\/\OH
Me\N N N O ™
O)\'?‘ o
Me

Hon hop cua  N-(2,2-dicloro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1'-

carboxamit

biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (42
mg, 0,078 mmol), 1-(aminometyl)xyclopropan-1-ol (40 mg, 0,46 mmol) va AcOH (32
mg, 0,53 mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C tfong
0,5 gid. Cac thanh phin nay dugc lam lanh xung 0°C va NaBH;CN (25 mg, 0,40
mmol) dugc bd sung vao. Sau khi khudy trong 5 phtt & 0°C, phan ing dugc dép tat
bang 1 giot nuwde. Nguyén lidu thd dugc tinh ché bang HPLC diéu ché dé tao ra N-(2,2'-
dicloro-3'-(5-(((3-hydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-
3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) & 11,66 (s, 1H), 8,63 (s, 1H), 8,55 — 8,50 (m, 1H), 7,86 (d, J= 7,6 Hz,
1H), 7,65 (dd, J= 17,6, 2,0 Hz, 1H), 7,50 (dd, J=17,6, 7,6 Hz, 1H), 7,42 — 7,33 (m, 3H),
7,08 (dd, J = 8,0, 1,6 Hz, 1H), 4,27 (s, 2H), 4,08 (s, 3H), 3,74 (t, J= 5,8 Hz, 2H), 3,52
(s, 3H), 3,35 (s, 3H), 3,26 (t, J = 6,8 Hz, 2H), 1,95 (m, 2H). MS: (ES) m/z dugc tinh
todn cho CpoHzeCLNsOs [M + H]" 598,2, phét hién thiy 598,2.

Vi du 33: N-(2,2'-dicloro-3'-(5-((((1-hydroxyxyclopropyl)metyl)amino)metyl)-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hén hop cua  N-(2,2-dicloro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (42
mg, 0,078 mmol), 1-(aminometyl)xyclopropan-1-ol (40 mg, 0,46 mmol) va AcOH (32
mg, 0,53 mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C trong
0,5 gio. Cac thanh ph?ln nay dugc lam lanh Xuéng 0°C va NaBH3;CN (25 mg, 0,40
mmol) dugc bd sung vao. Sau khi khudy trong 5 phtit & 0°C, phan tng dugc dap tat
bing 1 giot nude. Nguyén liéu thd dwoc tinh ché bing HPLC diéu ché dé tao ra N-(2,2'-
dicloro-3'-(5-((((1-hydroxyxyclopropyl)metyl)amino)metyl)-6-metoxypyridin-2-yl)-
[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit.
'H NMR (400 MHz, CD;0D) & 11,67 (s, 1H), 8,65 (s, 1H), 8,56 — 8,51 (m, 1H), 7,87
(d, J=17,6 Hz, 1H), 7,65 (dd, J=17,6, 2,0 Hz, 1H), 7,51 (dd, J= 17,6, 7,6 Hz, 1H), 7,43 —
7,35 (m, 3H), 7,10 (dd, J = 7,6, 1,6 Hz, 1H), 4,37 (s, 2H), 4,10 (s, 3H), 3,55 (s, 3H),
3,38 (s, 3H), 3,19 (s, 2H), 0,91 (t, J = 6,4 Hz, 2H), 0,73 (d, J = 6,2 Hz, 2H). MS: (ES)
m/z duge tinh toan cho C3oH3,CLNsOs [M + H]" 610,2, phét hién thiy 610,1.

Vi du 34: (§)-N-(2,2'-dicloro-3'-(5-(((2-hydroxypropyl)amino)metyl)-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hon hop cia  N-(2,2-dicloro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (45
mg, 0,083 mmol), (S)-1-aminopropan-2-ol (30 mg, 0,40 mmol) va AcOH (27 mg, 0,45
mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C trong 0,5 gio.
Céc thanh phén ndy dwoc 1am lanh xudng 0°C va NaBH;CN (20 mg, 0,32 mmol) dugc
bd sung vao. Sau khi khudy trong 5 phut & 0°C, phan Gng dugc dap tat bang 1 giot
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nuée. Nguyén lidu thd duoc tinh ché bing HPLC diéu ché dé tao ra (S)-N-(2,2'-dicloro-
3'-(5-(((2-hydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-
1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD;0D) 6 11,68 (s, 1H), 8,65 (s, 1H), 8,53 (dd, J = 8,8, 1,8 Hz, 1H), 7,87 (d, J = 7,6
Hz, 1H), 7,65 (dd, J= 7,6, 1,6 Hz, 1H), 7,51 (dd, J= 17,6, 7,6 Hz, 1H), 7,43 — 7,34 (m,
3H), 7,10 (dd, J=17,2, 1,6 Hz, 1H), 4,30 (s, 2H), 4,09 (s, 3H), 4,12 — 4,04 (m, 1H), 3,55
(s, 3H), 3,38 (s, 3H), 3,13 (dd, J= 12,8, 2,8 Hz, 1H), 2,94 — 2,87 (m, 1H), 1,24 (d, J =
6,4 Hz, 3H). MS: (ES) m/z dugc tinh toan cho C,9H3,CL,NsO05 [M + H]" 598,2, phat hién
thiy 598,5.

Vi du 35: (R)-N-(2,2'-dicloro-3'-(5-(((2-hydroxypropyl)amino)metyl)-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hon hop «ctia  N-(2,2-dicloro-3'-(5-formyl-6-metoxypyridin-2-y1)-[1,1'-
biphenyl]-3-yl)-1 ,3-dimetyl-2,4-di0xo- 1,2,3,4-tetrahydropyrimidin-5-carboxamit (42
mg, 0,078 mmol), (R)-1-aminopropan-2-ol (20 mg, 0,27 mmol) va AcOH (27 mg, 0,45
mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhi¢t & 60°C trong 0,5 gio.
Céc thanh phan niy dwgc 1am lanh xudng 0°C va NaBH;CN (20 mg, 0,32 mmol) dugc
bb sung vao. Sau khi khudy trong 5 phit & 0°C, phan tmg dugc dap tit bang 1 giot
nuéc. Nguyén lidu thd duge tinh ché bang HPLC diéu ché dé tao ra (R)-N-(2,2'-dicloro-
3'-(5-(((2-hydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-[ 1,1'-biphenyl]-3-yl)-
1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD;0D) 6 11,67 (s, 1H), 8,63 (s, 1H), 8,52 (dd, J = 8,4, 1,6 Hz, 1H), 7,86 (d, J= 7,6
Hz, 1H), 7,65 (dd, J= 7,6, 2,0 Hz, 1H), 7,50 (dd, J= 17,6, 7,6 Hz, 1H), 7,42 — 7,34 (m,
3H), 7,09 (dd, J= 8,0, 1,6 Hz, 1H), 4,30 (s, 2H), 4,09 (s, 3H), 4,12 — 4,04 (m, 1H), 3,53
(s, 3H), 3,36 (s, 3H), 3,11 (dd, J= 12,4, 3,2 Hz, 1H), 2,95 — 2,87 (m, 1H), 1,24 (d, J=
6,4 Hz, 3H). MS: (ES) m/z dugc tinh toan cho C,oH30CLNsOs [M + H]"598,2, phét hién
thdy 598,5.

Vi du 36: N-(2'-cloro-3'-(6-metoxy-5-((metylamino)metyl)pyridin-2-yl)-2-metyl-
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[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-S-
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Hop chét néu trén dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-

carboxamit

2-y1)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va metylamin hydroclorua bang cach st dung quy trinh twong tw nhu
Budc d trong Vi du 1. San phdm thd dugc tinh ché bing HPLC diéu ché dé tao ra N-(2'-
cloro-3'-(6-metoxy-5-((metylamino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-
1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
DMSO0-dy) § 11,08 (s, 1H), 8,77 (s, 1H), 8,27 — 8,25 (m, 1H), 7,79 (d, J= 7,5 Hz, 1H),
7,64 (dd, J=1,7, 1,7 Hz, 1H), 7,52 (dd, J=17,6, 7,6 Hz, 1H), 7,37 — 7,28 (m, 3H), 6,99
(dd, J=17,6, 1,2 Hz, 1H), 3,92 (s, 3H), 3,71 (s, 2H), 3,50 (s, 3H), 3,27 (s, 3H), 3,20 (s,
1H), 2,36 (s, 3H), 2,09 (s, 3H). MS: (ES) m/z dugc tinh todn cho CygHyeCINsO4 [M +
H]" 534,2, phat hién thay 534,1.

Vi du 37: (R)-N-(2,2'-dicloro-3'-(5-(((2,3-dihydroxypropyl)amino)metyl)-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

OMe
0 O cl NTY N/\{\OH
Me\N N H O ™ OH
O)\’T‘ o
Me

Hop chit néu trén dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-cloro-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (R)-3-amino-1,2-propandiol bang céch sir dung quy trinh twong ty nhu
Budc d trong Vi du 1. San pham thd duge tinh ché bang HPLC diéu ché dé tao ra (R)-
N-(2,2'-dicloro-3"-(5-(((2,3-dihydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, CD;0D) & 11,69 (s, 1H), 8,66 (s, 1H), 8,53 (dd, J= 8,4, 1,6 Hz, 1H),
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7,87 (d, J= 7,6 Hz, 1H), 7,66 (dd, J= 7,6, 1,6 Hz, 1H), 7,51 (dd, J = 8,0, 8,0 Hz, 1H),
7,43 — 7,34 (m, 3H), 7,10 (dd, J = 7,6, 1,6 Hz, 1H), 4,32 (s, 2H), 4,09 (s, 3H), 3,99 -
3,92 (m, 1H), 3,67 — 3,56 (m, 2H), 3,55 (s, 3H), 3,38 (s, 3H), 3,29 — 3,22 (m, 1H), 3,15
—3,07 (m, 1H). MS: (ES) m/z dugc tinh toan cho CyoH3oCLLNsO¢ [M + H]" 614,2, phat
hién thiy 614,5.

Vi du 38: (S)-V-(2'-cloro-3'-(5-(((2-hydroxypropyl)amino)metyl)-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

OMe
OH
0] N™ N
Me O ¥ | Z H/\I\‘/I/e
SRS
O)\r}l 0 Me

Me

Hén hop clia N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (45
mg, 0,086 mmol), (S)-1-aminopropan-2-ol (20 mg, 0,27 mmol) va HOAc (27 mg, 0,45
mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhi¢t & 60°C trong 0,5 gio.
Céc thanh phan nay dugc lam lanh xudng 0°C va NaBH;CN (20 mg, 0,32 mmol) dugc
bd sung vao. Sau khi khudy trong 10 phut & 0°C, phan tmg dugc dap tit bang 1 giot
nuée. Nguyén lidu thd duge tinh ché bing HPLC didu ché d tao ra (S)-N-(2'-cloro-3'-
(5-(((2-hydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[ 1,1'-biphenyl]-3-
y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) 6 11,16 (s, 1H), 8,61 (s, 1H), 8,11 (dd, J= 6,8, 6,8 Hz, 1H), 7,86 (d, J =
7,6 Hz, 1H), 7,61 (dd, J= 17,6, 2,0 Hz, 1H), 7,49 (dd, J=17,6, 7,6 Hz, 1H), 7,34 (dd, J=
7,2, 1,6 Hz, 2H), 7,28 (t, J = 8,0 Hz, 1H), 7,00 (d, J= 7,2 Hz, 1H), 4,30 (s, 2H), 4,08 (s,
3H), 4,12 — 4,04 (m, 1H), 3,54 (s, 3H), 3,37 (s, 3H), 3,13 (dd, J = 13,2, 3,2 Hz, 1H),
2,94 — 2,87 (m, 1H), 2,13 (s, 3H), 1,24 (d, J= 6,4 Hz, 3H). MS: (ES) m/z dugc tinh todn
cho C3oH;;CINsOs [M + H]" 578,2, phat hién thay 578,5.
Vi du 39: (R)-N-(2'-cloro-3'-(5-(((2-hydroxypropyl)amino)metyl)-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hon hop ciia N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (45
mg, 0,086 mmol), (R)-1-aminopropan-2-ol (20 mg, 0,27 mmol) va AcOH (27 mg, 0,45
mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C trong 0,5 gio.
Céc thanh phén nay dugc lam lanh xubng 0°C va NaBH;CN (20 mg, 0,32 mmol) dugc
bb sung vao. Sau khi khudy trong 10 phat & 0°C, phan ung dugc dép tit bang 1 giot
nude. Nguyén liéu thé duge tinh ché bing HPLC diéu ché d tao ra (R)-N-(2'-cloro-3'-
(5-(((2-hydroxypropyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-
yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. '"H NMR (400
MHz, CD;0D) & 11,16 (s, 1H), 8,61 (s, 1H), 8,11 (dd, J=6,8, 6,8 Hz, 1H), 7,86 (d, J=
7,6 Hz, 1H), 7,61 (dd, J = 8,0, 2,0 Hz, 1H), 7,49 (dd, J="17.6, 7,6 Hz, 1H), 7,34 (dd, J=
7,2, 1,6 Hz, 2H), 7,29 (dd, J = 7,8, 7,8 Hz, 1H), 7,00 (d, J = 7,2 Hz, 1H), 4,30 (s, 2H),
4,08 (s, 3H), 4,12 — 4,04 (m, 1H), 3,53 (s, 3H), 3,37 (s, 3H), 3,13 (dd, J= 12,4, 3,2 Hz,
1H), 2,94 — 2,87 (m, 1H), 2,15 (s, 3H), 1,24 (d, J= 6,4 Hz, 3H). MS: (ES) m/z dugc tinh
toan cho C3oHs3CINsOs [M + H]* 578,2, phat hién thiy 578,5.
Vi du 40: (R)-N-(2,2'-dicloro-3'-(5-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-S-carboxamit
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Hop chét néu trén dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-cloro-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3R)-3-metylpyrolidin-3-ol hydroclorua bang cach st dung quy trinh
twong tw nhu Buéc d trong Vi du 1. San phim thd dugc tinh ché bang sic ky nhanh
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silicagel dé tao ra (R)-N-(2,2'-dicloro-3"-(5-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) & 8,66 (s, 1H), 8,54
(dd, J= 8,4, 1,5 Hz, 1H), 7,89 (d, J= 7,6 Hz, 1H), 7,66 (dd, J= 7,6, 1,6 Hz, 1H), 7,51
(dd, J=1,6, 7,6 Hz, 1H), 7,44 — 7,35 (m, 3H), 7,10 (dd, J = 7,6, 1,3 Hz, 1H), 4,36 (s,
2H), 4,08 (s, 3H), 3,66 — 3,53 (m, 1H), 3,55 (s, 3H), 3,47 — 3,36 (s, 1H), 3,38 (s, 3H),
3,27 - 3,11 (m, 2H), 2,14 — 2,03 (m, 2H), 1,43 (s, 3H). MS: (ES) m/z duoc tinh todn cho
C3;H3,CLNsOs [M + H]" 624,2, phat hién thiy 624,5.

Vi du 41: N-Q2'-cloro-3'-(5-(((3-hydroxy-3-metylbutyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-diox0-1,2,3,4-
tetrahydropyrimidin-5-carboxamit

OMe Me, Me
0 ml: cl N/’| N/\V)LOH
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O)\N o Me
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Hén hop ctia N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (50
mg, 0,096 mmol), 4-amino-2-metylbutan-2-ol (20 mg, 0,19 mmol) va AcOH (22 mg,
0,37 mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C trong 0,5
gid. Cac thanh phin nay dwoc lam lanh xudng 0°C va NaBH;CN (25 mg, 0,40 mmol)
duge bd sung vao. Sau khi khudy trong 10 phut & 0°C, phan Gng dugc dap tit bing 1
giot nude. Nguyén liéu thd dwoc tinh ché bing HPLC didu ché dé tao ra N-(2'-cloro-3'-
(5-(((3-hydroxy-3-metylbutyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H
NMR (400 MHz, CD;0D) & 11,18 (s, 1H), 8,63 (s, 1H), 8,11 (dd, J= 17,4, 7,4 Hz, 1H),
7,85 (d, J= 17,2 Hz, 1H), 7,60 (dd, J = 7,6, 1,6 Hz, 1H), 7,49 (dd, J= 7,6, 7,6 Hz, 1H),
7,36 — 7,33 (m, 2H), 7,29 (dd, J = 8,2, 8,2 Hz, 1H), 7,00 (d, J = 8,0 Hz, 1H), 4,26 (s,
2H), 4,08 (s, 3H), 3,55 (s, 3H), 3,38 (s, 3H), 3,26 (t, J= 6,8 Hz, 2H), 2,13 (s, 3H), 1,85
(t, J= 6,8 Hz, 2H), 1,27 (s, 6H). MS: (ES) m/z dugc tinh toan cho C3,H;7;CINsO5 [M +
H]"* 606,2, phat hién thiy 606,6.

Vi du 42: N-(2'-cloro-3'-(5-((((1-hydroxyxyclopropyl)metyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
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tetrahydropyrimidin-5-carboxamit
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Hon hop ciia N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (45
mg, 0,086 mmol), 1-(aminometyl)xyclopropan-1-ol (25 mg, 0,29 mmol) va AcOH (22
mg, 0,37 mmol) trong DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C trong
0,5 gid. Céac thanh phéan nay dugc lam lanh xudng 0°C va NaBH;CN (25 mg, 0,40
mmol) dugc bd sung vio. Sau khi khudy trong 10 phit & 0°C, phan tng dugc dap tit
bang 1 giot nudc. Nguyén lidu thé duoc tinh ché bing HPLC diéu ché dé tao ra N-(2'-
cloro-3'-(5-((((1-hydroxyxyclopropyl)metyl)Jamino)metyl)-6-metoxypyridin-2-yl)-2-
metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit. "H NMR (400 MHz, CD;0D) & 11,17 (s, 1H), 8,61 (s, 1H), 8,11 (dd, J =
6,8, 6,8 Hz, 1H), 7,87 (d, J= 8,0 Hz, 1H), 7,61 (dd, J= 8,0, 1,2 Hz, 1H), 7,49 (dd, J =
7,6, 7,6 Hz, 1H), 7,36 — 7,33 (m, 2H), 7,29 (dd, J = 8,0, 8,0 Hz, 1H), 6,99 (d, J= 7,6
Hz, 1H), 4,37 (s, 2H), 4,09 (s, 3H), 3,54 (s, 3H), 3,38 (s, 3H), 3,20 (s, 2H), 2,13 (s, 3H),
0,91 (dd, J = 6,4, 6,4 Hz, 2H), 0,73 (dd, J = 6,2, 6,2 Hz, 2H). MS: (ES) m/z dugc tinh
toan cho C;;H;33CINsOs [M + H]"590,2, phat hién thiy 590,5.

Vi du 43: (S)-N-(2'-cloro-3'-(5-(((1-hydroxypropan-2-yl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit
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Hdn hop ctia N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (45
mg, 0,086 mmol), L-alaninol (30 mg, 0,40 mmol) va AcOH (27 mg, 0,45 mmol) trong
DCM (1,5 mL) va EtOH (0,5 mL) duoc gia nhiét & 60°C trong 0,5 gir. Cac thanh phan
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ndy duge lam lanh xuéng 0°C va NaBH;CN (30 mg, 0,48 mmol) dugc bd sung vao.
Sau khi khudy trong 15 phut & 0°C, phan ting dugc dép t4t bang 1 giot nu6c. The crude
material was purified by preparative dé tao ra (S)-N-(2'-cloro-3'-(5-(((1-hydroxypropan-
2-yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yI)-1,3 -dirhetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. "H NMR (400 MHz, CD;0D) 6
11,14 (s, 1H), 8,58 (s, 1H), 8,13 (dd, J=7,4, 7,4 Hz, 1H), 7,88 (d, J = 7,6 Hz, 1H), 7,60
(dd, J=17,6, 1,6 Hz, 1H), 7,48 (dd, J=17,6, 7,6 Hz, 1H), 7,33 (d, J= 8,0 Hz, 2H), 7,27
(dd, J=17,8, 7,8 Hz, 1H), 6,98 (d, J= 7,2 Hz, 1H), 4,31 (s, 2H), 4,08 (s, 3H), 3,86 (dd, J
= 12,0, 4,0 Hz, 1H), 3,66 — 3,60 (m, 1H), 3,51 (s, 3H), 3,44 — 3,36 (m, 1H), 3,33 (s,
3H), 2,11 (s, 3H), 1,38 (d, J= 6,8 Hz, 3H). MS: (ES) m/z dugc tinh todn cho
C30H33CINsO5 [M + HJ* 578,2, phét hién thdy 578,5.

Vi du 44: (R)-N-(2'-cloro-3'-(5-(((1-hydroxypropan-2-yl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo0-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hén hop cua N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (435
mg, 0,086 mmol), D-alaninol (30 mg, 0,40 mmol) va AcOH (27 mg, 0,45 mmol) trong
DCM (1,5 mL) va EtOH (0,5 mL) dugc gia nhiét & 60°C trong 0,5 gid. Céc thanh phan
nay duge lam lanh xubng 0°C va NaBH;CN (30 mg, 0,48 mmol) dugc bb sung vao.
Sau khi khudy trong 15 phiit & 0°C, phan tng dugc dap t4t bing 1 giot nudc. Nguyén
liu thd duoc tinh ché bing HPLC didu ché dé tao ra (R)-N-(2'-cloro-3'-(5-(((1-
hydroxypropan-2-yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-
yD)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) & 11,13 (s, 1H), 8,56 (s, 1H), 8,12 (d, J= 6,8 Hz, 1H), 7,87 (d, J= 17,6
Hz, 1H), 7,60 (dd, J= 7,6, 1,6 Hz, 1H), 7,47 (dd, J= 7,6, 7,6 Hz, 1H), 7,34 — 7,31 (m,
2H), 7,26 (dd, J = 8,0, 8,0 Hz, 1H), 6,97 (d, J= 6,8 Hz, 1H), 4,30 (s, 2H), 4,08 (s, 3H),
3,86 (dd, J = 12,0, 4,0 Hz, 1H), 3,66 — 3,60 (m, 1H), 3,50 (s, 3H), 3,43 — 3,36 (m, 1H),
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3,31 (s, 3H), 2,11 (s, 3H), 1,38 (d, J = 7,2 Hz, 3H). MS: (ES) m/z dugc tinh toan cho
C30H33CINsOs [M + H]" 578,2, phat hién thiy 578,5.

Vi du 45: N-(2-cloro-2'-floro-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén dugc diéu ché tir N-(2-cloro-2'-floro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (3R,4R)-4-aminooxan-3-ol hydroclorua bing cach
st dung quy trinh twong tu nhu Budc d trong Vi du 1. San phim tho duoc tinh ché
bing HPLC diéu ché d& tao ra N-(2-cloro-2'-floro-3'-(5-((((3R,4R)-3-
hydroxytetrahydro-2 H-pyran-4-yl)amino)metyl)-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-
3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400
MHz, CD;0D) 6 11,70 (s, 1H), 8,66 (s, 1H), 8,55 (dd, J= 8,4, 1,5 Hz, 1H), 8,20 — 8,14
(m, 1H), 7,86 (d, J= 7,6 Hz, 1H), 7,55 (dd, J= 7,6, 1,8 Hz, 1H), 7,45 — 7,38 (m, 3H),
7,18 (dd, J=17,6, 1,7 Hz, 1H), 4,37 — 4,21 (m, 2H), 4,15 (s, 3H), 4,07 — 3,94 (m, 3H),
3,59 — 3,42 (m, 3H), 3,55 (s, 3H), 3,37 (s, 3H), 2,19 — 2,05 (m, 1H), 1,91 — 1,83 (m,
1H). MS: (ES) m/z dugc tinh toan cho C3;H3,CIFNsOg [M + H]" 624,2, phat hién thdy
624,5.

Vi du 46: N-(2'-cloro-3'-(5-((((1R,2S)-2-hydroxyxyclohexyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén duogc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-

2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
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5-carboxamit va (1S,2R)-2-aminoxyclohexan-1-ol hydroclorua bang cach sit dung quy
rinh tuong tw nhu Buéc d trong Vi du 1. San phim thd duge tinh ché bing HPLC dieu
ché dé tao ra N-(2'-cloro-3'-(5-((((1R,2S)-2-hydroxyxyclohexyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, DMSO-ds) & 11,07 (s, 1H),
8,77 (s, 1H), 8,26 (dd, J = 8,0, 1,2 Hz, 1H), 7,84 (d, J = 7,5 Hz, 1H), 7,64 (dd, J = 7.7,
1,7 Hz, 1H), 7,52 (dd, J = 7.6, 7,6 Hz, 1H), 7,37 — 7,27 (m, 3H), 6,99 (dd, J="7.7, 1.3
Hz, 1H), 4,40 (s, 1H), 3,91 (s, 3H), 3,81 — 3,75 (m, 3H), 3,50 (s, 3H), 3,27 (s, 3H), 2,58
— 2,53 (m, 1H), 2,09 (s, 3H), 1,75 — 1,67 (m, 1H), 1,63 — 1,43 (m, 4H), 1,39 — 1,33 (m,
1H), 1,28 — 1,16 (m, 2H). MS: (ES) m/z dugc tinh toan cho C33H37CINsOs [M + H]"
618,2, phat hién thiy 618,2.

Vi du 47: Axit 1-((5-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1'-biphenyl]-3-yl)-3-metoxypyrazin-2-
yl)metyl)azetidin-3-carboxylic

OMe
PSS eR W
H
H (0]
o I}l o Cl
Me

Hop chit néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va hydroclorua cia axit azetidin-3-carboxylic bing
céch sit dung quy trinh twong tw nhu Bude d trong Vi du 1. Nguyén li€u thd dugce tinh
ché bang HPLC diéu ché dé tao ra san phim mong mudn axit 1-((5-(2,2'-dicloro-3'-(1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamido)-[1,1'-biphenyl]-3-yl)-3-
metoxypyrazin-2-yl)metyl)azetidin-3-carboxylic. "H NMR (400 MHz, CD;0D) § 11,70
(s, 1H), 8,67 (s, 1H), 8,56 (d, J = 8,1 Hz, 1H), 8,52 (s, 1H), 7,69 (d, J = 7,8 Hz, 1H),
7,56 (dd, J = 8,0, 8,0 Hz, 1H), 7,46 — 7,38 (m, 2H), 7,11 (d, J = 7,3 Hz, 1H), 4,74 (s,
2H), 4,70 — 4,55 (bs, 2H), 4,50 — 4,35 (bs, 2H), 4,12 (s, 3H), 3,78 (bs, 1H), 3,56 (s, 3H),
3,39 (s, 3H). MS: (ES) m/z dugc tinh toan cho CyHy;C1hNgOg [M + H]" 625,1, phat
hién thdy 625,0.

Vi du 48: N-(2,2'-dicloro-3'-(6-metoxy-5-((5-0x0-2,6-diazaspiro[3,4]octan-2-
yl)metyl)pyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
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tetrahydropyrimidin-S-carboxamit

N
Me\ NH

Hop chit néu trén dugc didu ché tir N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va 2,6-diazaspiro[3,4]Joctan-5-on tosylat bing cach
stt dung quy trinh twong ty nhu Budce d trong Vi du 1. Nguyén liéu thd dugc tinh ché
bing HPLC diéu ché d& tao ra san phdm mong mudn N-(2,2'-dicloro-3'-(6-metoxy-5-
((5-0x0-2,6-diazaspiro[3,4]octan-2-yl)metyl)pyrazin-2-yl)-[ 1,1'-biphenyl]-3-y1)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD;0D) § 11,70 (s, 1H), 8,67 (s, 1H), 8,56 (d, J = 8,1 Hz, 1H), 8,53 (s, 1H), 7,70 (d, J
= 17,8 Hz, 1H), 7,56 (dd, J = 8,0, 8,0 Hz, 1H), 7,46 — 7,38 (m, 2H), 7,11 (d, /= 7,3 Hz,
1H), 4,71 (bs, 1H), 4,47 (bs, 1H), 4,33 (s, 2H), 4,12 (s, 3H), 3,56 (s, 3H), 3,47 (m, 1H),
3,36 (s, 3H), 3,41 — 3,29 (bs, 2H), 3,12 (m, 1H), 2,58 (bs, 2H). MS: (ES) m/z dugc tinh
toan cho C31HseCLN,05 [M + H]" 650,2, phat hién thdy 650,0.

Vi du 49: (S)-NV-(2'-cloro-3'-(5-((((4,4-dimetyl-S-oxopyrolidin-2-
yl)metyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-
dimetyl-2,4-dioxo-1,2,3 4-tetrahydropyrimidin-S-carboxamit

Cl N\
Me\

Hop chit néu trén duge diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (S)-5-(aminometyl)-3,3-dimetylpyrolidin-2-on bang cach st dung quy
trinh twong ty nhu Bude d trong Vi du 1. San phdm thd dugc tinh ché bang HPLC diéu
ché aé tao ra (S)-N-(2'-cloro-3'-(5-((((4,4-dimetyl-5-oxopyrolidin-2-
yl)metyl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-
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dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CDCl) 6 10,89 (s, 1H), 8,53 (s, 1H), 8,21 (d, J="7,6 Hz, 1H), 7,66 — 7,53 (m, 2H), 7,40
(dd, J=1,6, 7,6 Hz, 1H), 7,35 — 7,22 (m, 3H), 7,06 — 6,99 (m, 1H), 5,94 (s, 1H), 4,02
(s, 3H), 3,80 (s, 2H), 3,75 — 3,63 (m, 1H), 3,58 (s, 3H), 3,44 (s, 3H), 2,81 (dd, J = 12,0,
4,0 Hz, 1H), 2,51 (dd, J = 12,0, 8,9 Hz, 1H), 2,19 (s, 3H), 2,05 (dd, J = 12,8, 6,9 Hz,
1H), 1,18 (d, J= 5,3 Hz, 6H). MS: (ES) m/z dugc tinh toan cho C34H33CINgOs [M + H]"
645,2, phat hién thiy 645,6.

Vi du 50: N-(2'-cloro-3'-(6-metoxy-5-((((2-metyl-5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe MeH
2, : SRV
Me\N N ﬁ =
O)\N o Me

Me

Hop chét néu trén dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 5-(aminometyl)-5-metylpyrolidin-2-on hydroclorua bing cich sir dung
quy trinh twong ty nhu Bude d trong Vi du 1. San phim thd dugc tinh ché bang HPLC
didu ché dé tao ra N-(2-cloro-3'-(6-metoxy-5-((((2-metyl-5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CDCl;) 6 10,89
(s, 1H), 8,53 (s, 1H), 8,25 — 8,18 (m, 1H), 7,67 — 7,54 (m, 2H), 7,40 (dd, J = 7.6, 7,6
Hz, 1H), 7,35 - 7,22 (m, 3H), 7,03 (d, J= 7,5 Hz, 1H), 5,72 (s, 1H), 4,02 (s, 3H), 3,88 —
3,75 (m, 2H), 3,57 (s, 3H), 3,44 (s, 3H), 2,67 (d, J= 12,1 Hz, 1H), 2,54 (d, J= 12,1 Hz,
1H), 2,48 — 2,38 (m, 2H), 2,19 (s, 3H), 2,08 (ddd, J= 12,7, 8,9, 7,6 Hz, 1H), 1,85 (ddd,
J=12,9, 8,3, 8,3 Hz, 1H), 1,27 (s, 3H). MS: (ES) m/z dugc tinh toan cho C33H3¢CINOs
[M + H]" 631,2, phét hién thiy 631,2.

Vi du 51: N-(2'-cloro-3'-(5-((((3S,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yI)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-S-carboxamit
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OMe (0]
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Hop chit néu trén dugc diéu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3S,4R)-4-aminotetrahydro-2H-pyran-3-ol hydroclorua bang céach sir
dung quy trinh twong ty nhu Budc d trong Vi du 1. San phim thdé duoc tinh ché bing
HPLC diéu ché dé tao ra N-(2'-cloro-3'-(5-((((3S,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CDCl;) 6 10,89
(s, 1H), 8,52 (s, 1H), 8,22 (d, J= 8,0 Hz, 1H), 7,67 — 7,58 (m, 2H), 7,40 (t, J= 7,6 Hz,
1H), 7,35 — 7,22 (m, 3H), 7,02 (d, J = 7,3 Hz, 1H), 4,10 — 3,92 (m, 6H), 3,75 (d, J =
13,7 Hz, 1H), 3,57 (s, 3H), 3,51 — 3,36 (m, 6H), 3,17 (dd, J= 10,9, 9,8 Hz, 1H), 2,63 -
2,52 (m, 1H), 2,19 (s, 3H), 2,06 (d, J = 13,6 Hz, 1H). MS: (ES) m/z dugc tinh to4dn cho
C3,H;5CINsOg [M + H]* 620,2, phat hién thy 620,2.

Vi du 52: N-(2'-cloro-3'-(5-((((3R,4R)-4-hydroxytetrahydrofuran-3-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo0-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe Q
0 O cl N7 NQ
Me\N N ” O = OH
O)\I?l o Me
Me

Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3R,4R)-4-aminotetrahydrofuran-3-ol hydroclorua bang cach sir dung
quy trinh tuwong ty nhu Budc d trong Vi du 1. San pham thd duoc tinh ché bang HPLC
didu ché @ tao ra N-(2-cloro-3'-(5-((((3R,4R)-4-hydroxytetrahydrofuran-3-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6 11,19
(s, 1H), 8,64 (s, 1H), 8,11 (d, J = 8,0 Hz, 1H), 7,89 (d, J = 7,6 Hz, 1H), 7,62 (dd, J =

70



52363 71/133

7,7, 1,7 Hz, 1H), 7,50 (dd, J = 7,6, 7,6 Hz, 1H), 7,37 — 7,28 (m, 3H), 7,01 (d, /= 7,5
Hz, 1H), 4,60 — 4,58 (m, 1H), 4,41 — 4,26 (m, 2H), 4,09 (s, 3H), 4,07 — 4,01 (m, 1H),
3,97 — 3,83 (m, 4H), 3,55 (s, 3H), 3,39 (s, 3H), 2,14 (s, 3H). MS: (ES) m/z dugc tinh
toan cho C31H33CINsOg [M + H]' 606,2, phét hién thiy 606,5.

Vi du 53: ((6-(2-cloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamido)-2'-metyl-[1,1'-biphenyl]-3-yl)-2-metoxypyridin-3-yl)metyl)glyxin

OMe
OH
(0] Cl N7 N
Me O AN | H/\([)l/
LR
0)\'}‘ 0 Me
Me

Hén hgp cia N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (50
mg, 0,096 mmol), glyxin (30 mg, 0,04 mmol) va AcOH (75 mg, 1,3 mmol) trong DMF
(1 mL) dugc khudy & nhiét 6 phong trong 1,5 gio. B6 sung NaBH(OAc)3 (70 mg, 0,33
mmol) vao hdn hop nay. Sau khi khudy 1 gid & nhiét do phong, nguyén liéu thd dugc
tinh ché biang HPLC diéu ché @& thu dugc ((6-(2-cloro-3'-(1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamido)-2'-metyl-[ 1,1'-biphenyl]-3-yl)-2-
metoxypyridin-3-yl)metyl)glyxin. '"H NMR (400 MHz, CD;0D) & 11,18 (s, 1H), 8,63
(s, 1H), 8,11 (dd, J= 72, 7,2 Hz, 1H), 7,86 (d, J= 7,2 Hz, 1H), 7,62 (dd, J = 8,0, 1,6
Hz, 1H), 7,49 (dd, J= 17,6, 7,6 Hz, 1H), 7,35 (dd, J= 7,6, 2,0 Hz, 2H), 7,29 (dd, J = 8,0,
8,0 Hz, 1H), 7,00 (d, J = 7,2 Hz, 1H), 4,34 (s, 2H), 4,09 (s, 3H), 3,96 (s, 2H), 3,55 (s,
3H), 3,39 (s, 3H), 2,13 (s, 3H). MS: (ES) m/z dugc tinh toan cho CyyHyyCINsOg [M +
H]" 578,2, phét hién thiy 578,5.

Vi du 54: (R)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yDmetyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe

H
2 Cll WO
Me\N N H P
O)\N 0 Cl

Me
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Hop chidt néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin—Z-yl)—[l,1‘-biphenyl]-3-yl)-1,3-dimety1—2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (R)-5-aminometylpyrolidin-2-on hydroclorua
béng cach st dung quy trinh tuong ty nhu Budce d trong Vi du 1. San phim tho dugc
tinh ché bing sic ky nhanh silicagel. Nguyén li¢u nay dugc xir ly bing HCI IN trong
Et,0 (1 mL) va nghidn v6i MeCN (5 mL) dé tao ra (R)-N-(2,2'-dicloro-3'-(6-metoxy-5-
s -oxopyrolidin-Z-yl)metyl)amino)metyl)pyridin-2-y1)- [1,1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD;0D) & 11,69 (s, 1H), 8,66 (d, J = 1,9 Hz, 1H), 8,54 (d, J=8,4Hz, 1H), 7,92 (d, /=
7,6 Hz, 1H), 7,66 (d, J = 7,8 Hz, 1H), 7,51 (dd, J = 7,7, 7,7 Hz, 1H), 7,45 — 7,34 (m,
3H), 7,14 — 7,07 (m, 1H), 4,35 (d, J= 2,2 Hz, 2H), 4,14 — 4,03 (m, 4H), 3,56 (d, J=1,9
Hz, 3H), 3,39 (d, J= 1,9 Hz, 3H), 3,26 (d, /= 6,1 Hz, 2H), 2,49 — 2,32 (m, 3H), 1,98 -
1,88 (m, 1H). MS: (ES) m/z dugc tinh toan cho C31H31C1,NgOs [M + H]" 637,2, phat
hién thay 637,5.

Vi du 55: (S)-N-(2,2'-dicloro-3'-(6-etyl-5-((((5-0x0pyrolidin—2-
yl)metyl)amino)metyl)pyrazin-Z-yl)-[1,1'—biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit

H
O)\N S
Me

Hop chét néu trén dugce didu ché tir N-(2,2'-dicloro-3'-(6-etyl-5-formylpyrazin-
2-y1)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-5-
carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua bang cach st dung quy
trinh twong tw nhu Budc d trong Vi du 1. San phim tho dugc tinh ché bang sic ky
nhanh silicagel, sau 4o bang HPLC didu ché dé tao ra (S)-N-(2,2'-dicloro-3'-(6-¢etyl-5-
((((5-oxopyrolidin-2-yl)metyl) amino)metyl)pyrazin-2-yl)-[1,1'-biphenyl]-3-y])-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. 'H NMR (400 MHz,
CD;0D) 5 11,70 (s, 1H), 8,84 (s, 1H), 8,67 (d, J= 1,8 Hz, 1H), 8,55 (d, J = 8,4 Hz,
1H), 7,73 — 7,66 (m, 1H), 7,58 (dd, J=7.7, 7,7 Hz, 1H), 7,48 — 7,38 (m, 2H), 7,12 (d, J
=178 Hz, 1H), 4,73 — 4,58 (m, 2H), 4,16 — 4,09 (m, 1H), 3,56 (d, J= 1,6 Hz, 3H), 3,42
~3,27 (m, 5H), 2,95 (g, J= 7,5 Hz, 2H), 2,50 — 2,35 (m, 3H), 2,02 — 1,94 (m, 1H), 1,40
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t, J=17,5 Hz, 3H). MS: (ES) m/z dugc tinh toan cho C3;H3,CLN,0,4 [M + H]" 636,2,
phét hién thiy 636,2.
Vi du 56: (8)-N-(2'-cloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl—[1,1'-biphenyl]-3-yl)-3—metyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe

N
L O YO
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O)\N o Me

Hop chét néu trén duogc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-3-metyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-5-
carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua bing c4ch s dung quy
trinh twong tw nhu Budc d trong Vi du 1. San phim thd dugc tinh ché bing séc ky
nhanh silicagel, sau do bang HPLC didu ché d tao ra (S)-N-(2'-cloro-3'-(6-metoxy-5-
((((5 -oxopyrolidin-2-y1)metyl)amino)metyl)pyridin-Z-yl)-2-mety1- [1,1'-biphenyl]-3-yl)-
3-mety1—2,4-dioxo-1,2,3,4—tetrahydropyrimidin—5-carboxamit. 'H NMR (400 MHz,
CD;0D) & 11,17 (s, 1H), 8,42 (s, 1H), 8,10 (d, J = 8,2 Hz, 1H), 7,88 (d, J=17,5 Hz,
1H), 7,61 (d, J = 7,4 Hz, 1H), 7,50 (dd, J = 8,4, 6,9 Hz, 1H), 7,41 - 7,25 (m, 3H), 7,01
(d, J=1,5 Hz, 1H), 4,38 — 4,31 (m, 2H), 4,13 — 4,00 (m, 4H), 3,39 - 3,22 (m, 5H), 2,49
~ 2,32 (m, 3H), 2,13 (s, 3H), 1,96 — 1,88 (m, 1H). MS: (ES) m/z dugc tinh toédn cho
C;;H;,CIN(Os [M + HJ" 603,2, phat hién thdy 603,6.

Vi du 57: (S)-N-(2'-cloro-3'-(6-etyl-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)—Z-metyl-[1,1'-biphenyl]-3-yl)-1,3—dimetyl-2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

§
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Hop chit néu trén duge didu ché tir N-(2'-cloro-3'-(6-etyl-5-formylpyridin-2-
y1)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-5-

carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua bang cich st dung quy
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trinh twong tu nhu Bude d trong Vi du 1. San phim thé dugc tinh ché bing sic ky
nhanh silicagel, sau d6 bang HPLC diéu ché dé tao ra (S)-N-(2'-cloro-3'-(6-etyl-5-((((5-
oxopyrolidin-2—yl)mety1)amino)metyl)pyridin—Z-yl)-2-mety1-[ 1,1'-biphenyl]-3-yl)-1,3-
dimetyl—2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. 'H NMR (400 MHz,
CD;0D) & 11,18 (s, 1H), 8,63 (s, 1H), 8,10 (d, J = 8,0 Hz, 1H), 8,00 (d, J= 8,2 Hz,
1H), 7,65 (d, J = 8,0 Hz, 1H), 7,59 — 7,48 (m, 2H), 7,39 (dd, J= 17,1, 2,2 Hz, 1H), 7,29
(dd, J=1.,9, 7,9 Hz, 1H), 7,00 (d, J= 7,7 Hz, 1H), 4,50 — 4,42 (m, 2H), 4,09 — 4,02 (s,
1H), 3,55 (s, 3H), 3,42 — 3,31 (m, 5H), 3,01 (t, J = 7,5 Hz, 2H), 2,48 - 2,35 (m, 3H),
2,14 (s, 3H), 1,96 — 1,88 (m, 1H), 1,35 (t, J = 7,5 Hz, 3H). MS: (ES) m/z dugc tinh todn
cho C33HssCINgO, [M + HJ' 615,2, phét hién thiy 615,6.

Vi du 58: N—(2'-clor0-3'-(6-((((3R,4R)-3-hydroxytetrahydro-ZH—pyran-4-
yl)amino)metyl)-S-metoxypyridin-3-yl)-2-metyl—[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe (;O
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Hon hgp cua N-(2'-cloro-3'-(6-formyl-5-metoxypyridin-3-yl)-2-metyl-[1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit (32
mg, 0,061 mmol), (3R,4R)-4-aminotetrahydro-2 H-pyran-3-hydro clorua (20 mg, 0,13
mmol), Et;N (75 mg, 0,74 mmol) va AcOH (150 mg, 2,5 mmol) trong EtOH (1,5 mL)
va DCM (1,5 mL) duge gia nhiét & 70°C trong 0,5 gio. Céc thanh phan nay dugc 1am
lanh xubng 0°C va NaBH;CN (30 mg, 0,44 mmol) duoc bd sung vao. Sau khi khudy
trong 5 phut & 0°C hdn hop dugc cd dic trong chan khong. Can thu dugc duoc tinh ché
bing HPLC didu ché d tao ra N-(2'-cloro-3'-(6-((((3R,4R)-3-hydroxytetrahydro-2H-
pyran-4-yl)amino)metyl)-5-metoxypyridin-3-yl)-2-metyl-[1,1 '-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. 'H NMR (400 MHz,
CD;0D) & 8,62 (s, 1H), 8,33 (d, J= 1,6 Hz, 1H), 8,12 (d, /= 8,4 Hz, 1H), 7,65 (d, J =
1,6 Hz, 1H), 7,56 — 7,47 (m, 2H), 7,37 (dd, J= 7,6, 1,6 Hz, 1H), 7,29 (d, J = 8,2, 8,2
Hz, 1H), 6,99 (d, J = 7,6 Hz, 1H), 4,47 (s, 2H), 4,08 — 3,94 (m, 3H), 3,99 (s, 3H), 3,62 —
3,54 (m, 2H), 3,55 (s, 3H), 3,50 — 3,42 (m, 1H), 3,38 (s, 3H), 2,20 - 2,10 (m, 1H), 2,14
(s, 3H), 1,96 — 1,88 (m, 1H). MS: (ES) m/z dugc tinh toan cho C3,H35CINsOg [M + HI'
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620,2, phat hién thiy 620,2.
Vi du 59: N—(2'-cloro-3'-(6—metoxy-5-((6-oxo-2,5,7—triazaspiro [3,4]octan-2-
yl)metyl)pyridin-Z-yl)—2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-S-carboxamit
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Hop chit néu trén dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 2,5,7-triazaspiro[3,4]octan-6-on hydroclorua bang cich st dung quy
trinh twong tu nhu Buéc d trong Vi du 1. San pham thé duge tinh ché bang HPLC didu
ché dé tao ra N-(2'-cloro-3'-(6-metoxy-5-((6-0x0-2,5,7-triazaspiro[3,4]octan-2-
yl)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3 -y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, DMSO-dg) 6 11,07 (s, 1H),
8,77 (s, 1H), 8,27 — 8,25 (m, 1H), 7,71 - 7,62 (m, 2H), 7,54 — 7,50 (m, 1H), 7,37 — 7,26
(m, 3H), 6,99 — 6,92 (m, 2H), 6,29 (s, 1H), 3,91 (s, 3H), 3,56 — 3,43 (m, 9H), 3,27 (s,
3H), 3,14 — 3,12 (m, 2H), 2,09 (s, 3H). MS: (ES) m/z dugc tinh toan cho Cs;H3,CIN;Os
[M + H]" 630,2, phét hién thdy 630,2.

Vi du 60: (S)-N-(2,2‘-diclor0-3'-(6-hydroxy-5—((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)—[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-S-carboxamit

OH !
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B6 sung tlr tir dung dich axit clohydrit (0,5 mL, 37% trong nudc) vao dung
dich cua (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yD)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-3-carboxamit (50 mg, 0,078 mmol) trong 2 mL MeOH ¢
0°C. H8n hop duoc gia nhiét dén 100°C trong 16 gio. San phdm thd duge tinh ché bang
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HPLC didu ché @& tao ra (S)-N-(2,2'-dicloro-3'-(6-hydroxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-y1)-[1,1'-biphenyl]-3-yl)-1 ,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) & 11,69 (s,
1H), 8,66 (s, 1H), 8,55 (ddd, J = 8,4, 2,4, 1,5 Hz, 1H), 7,66 (d, J=7,1 Hz, 1H), 7,59 —
7,36 (m, 4H), 7,12 — 7,04 (m, 1H), 6,46 (d, J= 7,1 Hz, 1H), 4,53 — 4,38 (m, 2H), 3,89 —
3,85 (m, 1H), 3,79 — 3,68 (m, 1H), 3,64 — 3,56 (m, 1H), 3,55 (s, 3H), 3,39 (s, 3H), 2,57
— 2,54 (m, 2H), 2,28 — 2,20 (m, 1H), 2,04 — 1,93 (m, 1H). MS: (ES) m/z dugc tinh toan
cho C3HyCLNGOs [M + H]" 623,2, phét hién thiy 623,5.

Vidu 61: (S)—N—(Z'-cloro-3'-(6-metoxy-S-((((1-metyl-5-0x0pyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl—[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe Me
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Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-
5-carboxamit va (S)-5-(aminometyl)-1-metylpyrolidin-2-on hydroclorua bang cach st
dung quy trinh twong ty nhu Bude d trong Vi du 1. San phim tho dugc tinh ché bing
HPLC didu ché d tao ra (S)-N-(2'-cloro-3'-(6-metoxy-5-((((1-metyl-5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, DMSO-d;)
11,07 (s, 1H), 8,77 (s, 1H), 8,27 — 8,25 (m, 1H), 7,80 (d, /=75 Hz, 1H), 7,64 (dd, J =
7,7, 1,7 Hz, 1H), 7,52 (dd, J= 7,6, 7,6 Hz, 1H), 7,37 — 7,28 (m, 3H), 6,99 (dd, J= 7.7,
1,2 Hz, 1H), 3,92 (s, 3H), 3,73 (s, 2H), 3,61 — 3,55 (m, 1H), 3,50 (s, 3H), 3,27 (s, 3H),
2,68 (s, 5H), 2,28 (ddd, J = 16,1, 9,9, 6,6 Hz, 1H), 2,20 — 1,98 (m, 5H), 1,91 — 1,79 (m,
1H). MS: (ES) m/z dugc tinh toan cho C;33HzsCINgOs [M + H]" 631,2, phat hién thy
631,2.
Vi du 62: N-(3'-(5—(((3-amino-2,2-dimetyl-3-oxopropyl)amin0)metyl)-6-
metoxypyridin-Z-yl)-Z,Z'-dicloro-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-y1)-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va 3-amino-2,2-dimetylpropanamit bang cach s
dung quy trinh trong ty nhu Bude d trong Vi du 1. San phim thd dugc tinh ché bing
HPLC didu ché dé tao ra N—(3'-(5-(((3-amino-2,2-dimety1—3-oxopropyl)amino)metyl)-6-
metoxypyridin-2-yl)-2,2‘-dicloro-[1,1‘-biphenyl]-3-y1)—1,3-dirnetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) § 11,68 (s, 1H), 8,65
(s, 1H), 8,53 (d, J = 7,9 Hz, 1H), 7,86 (s, 1H), 7,65 (d, J = 7,2 Hz, 1H), 7,50 (dd, J =
72, 7,2 Hz, 1H), 7,42 — 7,36 (m, 3H), 7,09 (d, J = 7,2 Hz, 1H), 4,27 (s, 2H), 4,12 (s,
3H), 3,55 (s, 3H), 3,38 (s, 3H), 3,13 (s, 2H), 1,34 (s, 6H). MS: (ES) m/z dugc tinh todn
cho C3;H33CLNgOs [M + H]" 639,2, phét hién thiy 639,2.
Vi du 63: (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((metyl((S-oxopyrolidin-Z-
yl)metyl)amino)metyl)pyridin-Z—yl)—[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén duge didu ché tr N-(2,2-dicloro-3'-(5-formyl-6-
metoxypyridin-Z-yl)—[l,1‘-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (S)-5-((metylamino)metyl)pyrolidin-2-on béang
cach st dung quy trinh twong ty nhu Bude d trong Vi du 1. San pham thd dugc tinh ché
bing HPLC didu ché dé tao ra (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((metyl((5-
oxopyrolidin-2-yl)metyl)amino)metyl)pyridin-2-yl)-[1,1 '-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D)
11,70 (s, 1H), 8,67 (s, 1H), 8,54 (d, J = 8,2 Hz, 1H), 7,96 (d, J = 7,6 Hz, 1H), 7,69 —
7,66 (m, 1H), 7,55 — 7,44 (m, 1H), 7,44 — 7,39 (m, 3H), 7,10 (d, J = 7,5 Hz, 1H), 4,68
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(s, 1H), 4,16 (s, 3H), 4,01 — 3,97 (m, 1H), 3,56 (s, 3H), 3,38 (s, 3H), 3,31 (s, 3H), 3,20 -
3,10 (m, 3H), 2,95 — 2,86 (m, 1H), 2,68 — 2,50 (m, 2H), 2,20 - 2,10 (m, 1H). MS: (ES)
m/z dugc tinh toan cho C;3;H33CLNgOs [M + H]" 651,2, phat hién thdy 651,1.

Vi du 64: (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((S-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1-metyl-2-0xo-1,2-
dihydropyridin-3-carboxamit

Me

Hop chit néu trén dugc difu ché tir N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1-metyl-2-oxo-1 ,2-dihydropyridin-3-
carboxamit va (S)-5-(aminometyl)pyrolidin-2-on hydroclorua bang cach st dung quy
trinh twong tu nhu Budc d trong Vi du 1. San phim tho duge tinh ché biang HPLC didu
ché dé tao ra (S)-N-(2,2'-dicloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)- 1-metyl-2-oxo0-1,2-
dihydropyridin-3-carboxamit. 'H NMR (400 MHz, CD;0D) 8 12,66 (s, 1H), 8,62 — 8,61
(m, 2H), 8,03 (d, J = 6,5 Hz, 1H), 7,91 (d, J = 7,7 Hz, 1H), 7,68 — 7,66 (m, 1H), 7,53
(dd, J=17,7, 7,7 Hz, 1H), 7,42 — 7,38 (m, 3H), 7,12 (d, J = 7,6 Hz, 1H), 6,63 (dd, J =
7.0, 7,0 Hz, 1H), 4,35 (s, 2H), 4,07 — 4,02 (m, 4H), 3,71 (d, /= 1,9 Hz, 3H), 3,29 - 3,25
(m, 2H), 2,48 — 2,35 (m, 3H), 1,98 — 1,89 (s, 1H). MS: (ES) m/z dugc tinh toan cho
C31H,0CLN50, [M + H]" 606,2, phét hién thiy 606,2.
Vi du 65: Axit 1-((6-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-s-carboxamido)-[1,1'-biphenyl]-3-yl)-2-met0xypyridin-3-
yl)metyl)azetidin-3-carboxylic
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Hop chét néu trén dugc diéu ché tr N-(2,2-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit va axit azetidin-3-carboxylic bang cach st dung quy
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trinh tuong tu nhw Budc d trong Vi du 1. San phim thd dugc tinh ché bing HPLC didu
ché d& tao ra axit 1-((6-(2,2"-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1'-biphenyl]-3 -yl)-2-metoxypyridin-3-
ylmetyl)azetidin-3-carboxylic. '"H NMR (400 MHz, CD;0D) 8 11,69 (s, 1H), 8,66 (d, J
= 1,9 Hz, 1H), 8,57 — 8,49 (m, 1H), 7,89 (d, J=7,7 Hz, 1H), 7,66 (dd, J="7.8, 1,8 Hz,
1H), 7,53 — 7,50 (m, 1H), 7,45 — 7,34 (m, 3H), 7,10 (dd, J=17,6, 1,8 Hz, 1H), 4,51 (s,
2H), 4,42 (d, J= 8,9 Hz, 4H), 4,09 (d, J= 1,8 Hz, 3H), 3,79 — 3,65 (m, 1H), 3,56 (d, J=
2.1 Hz, 3H), 3,39 (s, 3H). MS: (ES) m/z dugc tinh toan cho C3pHysCLNsO6 [M + H]
624,1, phat hién thiy 624,1.

Vi du 66: Axit 1-((6-(2,2'-diclor0-3'-(1,3-dimetyl-2,4-diox0-1,2,3,4-
tetrahydropyrimidin-S-carboxamido)-[1,1'-biphenyl]-3-yl)-2-met0xypyridin-3-
yDmetyl)-3-metylazetidin-3-carboxylic
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Hop chit néu trén dugc didu ché tir N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit 3-metylazetidin-3-carboxylic bang cach sir
dung quy trinh twong tu nhu Budc d trong Vi du 1. San pham tho dugc tinh ché bing
HPLC didu ché @ tao ra axit 1-((6-(2,2-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1'-biphenyl]-3-yl)-2-metoxypyridin-3-
yDmetyl)-3-metylazetidin-3-carboxylic. '"H NMR (400 MHz, CD;0D) & 11,68 (s, 1H),
8,65 (d, J= 1,7 Hz, 1H), 8,54 (dd, J= 8,7, 1,8 Hz, 1H), 7,89 (d, J= 7,6 Hz, 1H), 7,66
(dd, J=17.9, 1,9 Hz, 1H), 7,53 — 7,49 (m, 1H), 7,42 — 7,36 (m, 3H), 7,10 (dd, /=77,
1,8 Hz, 1H), 4,55 — 4,51 (m, 4H), 4,16 — 4,09 (m, 5H), 3,55 (s, 3H), 3,37 (s, 3H), 1,62
(s, 3H). MS: (ES) m/z dugc tinh todn cho C3H3Cl;N504 [M + H]" 638,2, phat hién thiy
638,1.

Vi du 67: Axit (S)-1-((5-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-S-carboxamidO)-[1,1'-biphenyl]-3-yl)-3-metoxypyrazin-2-
yl)metyl)piperidin-2-carboxylic
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Hop chit néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-y1)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit (S)-piperidin-2-carboxylic bang céach st dung
quy trinh twong ty nhu Bude d trong Vi du 1. San phim thd dugc tinh ché bang HPLC
didu ché d8 tao ra axit (S)-1-((5-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1'-biphenyl]-3 -yl)-3-metoxypyrazin-2-
yD)metyl)piperidin-2-carboxylic. 'H NMR (400 MHz, CD;0D) 8 11,70 (s, 1H), 8,66 (s,
1H), 8,60 — 8,54 (m, 2H), 7,74 (dd, J = 7,7, 1,8 Hz, 1H), 7,60 — 7,56 (m, 1H), 7,47 —
741 (m, 2H), 7,12 (dd, J= 7.6, 1,8 Hz, 1H), 4,69 (s, 2H), 4,27 - 4,21 (m, 1H), 4,11 (s,
3H), 3,79 (d, J = 12,6 Hz, 1H), 3,56 (s, 3H), 3,39 (s, 3H), 2,38 — 2,32 (m, 1H), 2,09 —
1,65 (m, 6H). MS: (ES) m/z dugc tinh toan cho Cs;H31CLN¢Os [M + H]" 653,2, phat
hién thiy 653,1.

Vi du 68: Axit (R)-1-((5-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-S-carboxamido)—[1,1'-biphenyl]-3—yl)-3-metoxypyrazin-Z-
yDmetyl)piperidin-2-carboxylic

w5

Hop chit néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1 ,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit (R)-piperidin-2-carboxylic bang cach st dung
quy trinh twong ty nhu Budc d trong Vi du 1. San phdm tho dugce tinh ché bang HPLC
didu ché dé tao ra axit (R)-1-((5-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1'-biphenyl]-3-y1)-3 -metoxXypyrazin-2-
yDmetyl)piperidin-2-carboxylic. '"H NMR (400 MHz, CD;0D) & 11,70 (s, 1H), 8,67 (s,
1H), 8,59 — 8,54 (m, 2H), 7,74 (dd, J= 7,7, 1,8 Hz, 1H), 7,59 - 7,56 (m, 1H), 7,46 —
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7,40 (m, 2H), 7,12 (dd, J= 1,6, 1,8 Hz, 1H), 4,69 (s, 2H), 4,27 - 4,20 (m, 1H), 4,11 (s,
3H), 3,79 (d, J = 12,6 Hz, 1H), 3,56 (s, 3H), 3,39 (s, 3H), 2,38 — 2,33 (m, 1H), 2,09 -
1,65 (m, 6H). MS: (ES) m/z dugc tinh toan cho C3;H31ClLNgOs [M + HJ" 653,2, phat
hién thiy 653,2.

Vi du 69: N-(2'-cloro-3'-(5-((3-hydroxyazetidin-1-yl)metyl)-6-met0xypyridin-2-yl)-

2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-diox0-l,2,3,4-tetrahydr0pyrimidin-5-
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Bu6c a: BS sung K,CO; 2M (110 mL) vi phirc chat Pd(dppf)Cl, cing véi
DCM (525 g, 6,4 mmol) vao binh chta 2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (15 g, 65 mmol) va 1,3-dibromo-2-clorobenzen (52,5 g, 194

carboxamit

mmol) trong 375 mL dioxan. Hon hop nay dugc loai khi bang N, trong 10 phut, sau d6
dugc gia nhiét & 90°C trong 2 gio. Phan Ung dugc dip t4t bang dung dich bdo hoa
NaHCO; va 16p nudc duge chiét bing EtOAc. Céc 16p hitu co duge két hop, 1am kho
bang natri sulfat, loc va c6 dic. Can thu duge dugce tinh ché bang sic ky cot silicagel dé
thu duge 3'-bromo-2'-cloro-2-metyl-[1,1'-biphenyl]-3-amin.

Budc b: B sung bispinacolato diboron (6,3 g, 24,9 mmol), sau do 1a KOAc
(5,8 g, 59,1 mmol) va phirc chét Pd(dppf)C12 cung v6i DCM (1,93 g, 2,4 mmol) vao
dung dich cua 3'-bromo-2'-cloro-2-metyl-[1,1'-biphenyl]-3-amin (7 g, 23,7 mmol) trong
40 mL dioxan. Hon hop nay dugc loai khi b%mg N, trong 10 phut, sau d6 dugc gia nhiét
& 90°C qua dém. Céc thanh phan dugc loc qua Celite va rira bang EtOAc. Dich loc
dugce ¢o dic va can thu dugc dugc tinh ché bing séc ky cot silicagel dé thu duogc 2'-
cloro-2-metyl-3’-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2—yl)-[1,1'—biphenyl]-3-amin.
MS: (ES) m/z dugc tinh toan cho C;oH,4BCINO, [M + H]" 344,2, phét hién thiy 344,1.

Budc c: B sung axit 1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxylic (3,4 g, 18,6 mmol), DIPEA (4,9 mL, 27,9 mmol) va HATU (8,5 g, 22,3
mmol) vao dung dich cua 2'-cloro-2-metyl-3'-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
y1)-[1,1'-biphenyl]-3-amin (6,4 g, 18,6 mmol) trong 124 mL DMF. Hdn hop nay dugc

khudy & nhiét d6 phong trong 2 gid va mot lugng nira axit 1,3-dimetyl-2,4-dioxo-
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1,2,3,4-tetrahydropyrimidin-5-carb0xylic (0,34 g, 0,99 mmol), DIPEA (0,49 mL, 2,8
mmol) va HATU (0,85g, 2,23 mmol) dugc bd sung vao. Sau khi khudy qua dém, phan
{mg dugc dap tit bing H,O. Lop nude duge chiét bing EtOAc va Céc 16p hitu co duge
két hop, 1am khd b%mg natri sulfat, loc va c6 dic. Cén thu duge dugc tinh ché b%mg sic
ky cot silicagel dé cung cép N—(2'-cloro-2-metyl-3'-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-[1,1'-biphenyl]-3-yl)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin—S-carboxamit. MS: (ES) m/z dugc tinh toan cho C,sH,9eBCIN;O5
[M + HJ* 510,2, phat hién thay 510,1.

Buéc d: B sung 6-cloro-2-metoxynicotinaldehyt (1,4 g, 83 mmol), 2 M
K,CO; (14 mL), va Pd(PPhs)4 (0,95 g, 0,82 mmol) vao dung dich cua N-(2'-cloro-2-
metyl-3'-(4,4,5,5-tetrametyl-1,3,2-dioxab orolan-2-yl)-[1,1'-biphenyl]-3-yD-1,3 -dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit (4,2 g, 8,3 mmol) trong 82,5 mL
dioxan. Hon hop nay dugc loai khi bang N, trong 10 phut, sau d6 dugc gia nhiét & 100
°C trong 2 gi¢. Céac thanh phin dugc loc qua Celite va céc 16p hitu co va nudc dugce
tach ra. Lop nude dugc ria bang EtOAc va céc 16p hitu co két hop duge 1am kho bang
natri sulfat, loc va ¢ dic. Cén thu duge duge tinh ché bing séc ky cot silicagel dé cung
cdp N-(2'-cloro-3'-(5 -formy1-6-metoxypyridin-2-y1)-2-mety1- [1,1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. MS: (ES) m/z dugc tinh
todn cho Cp7H,,CIN,O5 [M + H]" 519,1, phat hi¢n thiy 519,0.

Budc e: B sung azetidin-3-ol (17 mg, 0,23 mmol), Et;N (0,07 mL, 0,5 mmol),
va AcOH (0,04 mL, 0,70 mmol) vao dung dich ctia N-(2'-cloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit (100 mg, 0,19 mmol) trong 3,2 mL DCM va 1,5 mL
EtOH. Hén hop phan tmg ndy dugc gia nhigt & 70°C trong 1 gi0, sau d6 lam lanh xudng
0°C va NaBH;CN (18 mg, 0,29 mmol) dugc bd sung vao. Hon hop phan Gng dugc
khudy & nhiét do phong trong 1 gid, sau do dap tit bang H,O. Lop nude duge chiét
bing EtOAc va céac 16p hitu co duge két hop, 1am khd bang natri sulfat, loc va cd dic.
Cin thu duoc duge tinh ché bing sdc ky cdt silicagel sau d6 bing HPLC didu ché dé thu
dugc N-(2'-cloro-3'-(5-((3-hydroxyazetidin-1 -yl)metyl)—6-metoxypyridin—Z-yl)—Z-metyl-
[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1 2.3 ,4-tetrahydropyrimidin-5-carboxamit.
'H NMR (400 MHz, DMSO-dg) & 11,05 (s, 1H), 8,74 (s, 1H), 8,24 (d, J=9,5 Hz, 1 H),
7,71 (d, J= 1,5 Hz, 1H), 7,61 (dd, J=17.9, 1,7 Hz, 1H), 7,50 (dd, J= 7,6, 7,6 Hz, 1H),
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7,40 — 7,16 (m, 3H), 6,96 (dd, J= 17,5, 1,6 Hz, 1H), 4,45 — 4,13 (m, 1H), 3,90 (s, 3H),
3,70 (bs, 4H), 3,49 (s, 3H), 3,32 (s, 1H), 3,27 (s, 3 H), 3,01 (bs, 2H), 2,07 (s, 3H). MS:
(ES) m/z dugc tinh toan cho C3oH3CINsOs [M + H]"576,2, phat hién thdy 576,0.

Vi du 70: N-(2'-clor0-3'-(6-metoxy-5-((5-ox0-2,6-diazaspiro[3,4]octan-2-
yl)metyl)pyridin-Z-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

OMe
O
0 O cl N/‘ N
Me\N/\IlLH O N NH
0 r}l o Me
Me

Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 2,6-diazaspiro[3,4]octan-5-on bing cach st dung quy trinh twong tu
nhu Budc d trong Vi du 1. San phim thd dugc tinh ché bang HPLC didu ché dé tao ra
N—(2'-cloro-3'-(6-metoxy-5-((5-oxo-2,6-diazaspiro[3,4]octan-2-yl)metyl)pyridin—2-yl)-
2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1 ,2.3,4-tetrahydropyrimidin-35-
carboxamit. 'H NMR (400 MHz, DMSO-dy) & 11,05 (s, 1H), 8,75 (s, 1H), 8,24 (d, J =
9,7 Hz, 1H), 7,79 — 7,56 (m, 3H), 7,50 (dd, J = 7,6, 7,6 Hz, 1H), 7,42 — 7,13 (m, 3H),
6,97 (d, J= 7,6 Hz, 1H), 3,89 (s, 3H), 3,55 (s, 2H), 3,49 (s, 3H), 3,34 — 3,29 (m, 3H),
3,28 — 3,17 (m, 3H), 3,25 (s, 3H), 3,12 (s, 1H), 2,32 (s, 1H), 2,07 (s, 3H). MS: (ES) m/z
dugc tinh toan cho C;33H;34CINgOs [M + H]" 629,2, phat hién thiy 629,0.

Vi du 71: Axit 1-((6-(2-cloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carb0xamid0)—2'-metyl-[l,l'-biphenyl]-3-yl)-2-
metoxypyridin-3-yl)metyl)azetidin-3-carboxylic

OMe
o) O ¢ N X N&H/OH
Me\)N\ N H O = I
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Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-y1)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-

5-carboxamit va axit azetidin-3-cacboxylic bing cach sit dung quy trinh twong ty nhu
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Buéc d trong Vi du 1. San phém thd dugc tinh ché bing HPLC diéu ché dé tao ra axit
1-((6-(2-cloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-carboxamido)-
2'-mety1-[l,1'-biphenyl]-3-y1)-2-metoxypyridin—3-yl)metyl) azetidin-3-cacboxylic. 'H
NMR (400 MHz, CD;0D) & 8,63 (s, 1H), 8,11 (d, J= 8,1 Hz, 1H), 7,86 (d, J= 7,7 Hz,
1H), 7,61 (d, J= 7,6 Hz, 1H), 7,49 (dd, J= 1.6, 7.6 Hz, 1H), 7,35 — 7,23 (m, 3H), 7,01
(d, J=17,7 Hz, 1H), 4,37 (bs, 2H), 4,19 (dd, J = 9.2, 2,3 Hz, 4H), 4,07 (s, 3H), 3,55 (s,
3H), 3,48 — 3,42 (m, 1H), 3,39 (s, 3H), 2,13 (s, 3H). MS: (ES) m/z dugc tinh toan cho
C3;H;,CINGOg [M + H]" 604,2, phét hién thdy 603,9.

Vi du 72: (S)-N-(Z'-clor0-3'-(6-metoxy-5-((((5-0xopyrolidin-2-
yl)metyl)amino)metyl)pyrazin-Z-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-

dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Budc a: B sung 5-cloro-3-metoxypyrazin-2-carbaldehyt (0,42 g, 2,0 mmol),
K,CO; 2M (6,7 mL), va Pd(PPhs), (0,23 g, 0,20 mmol) vao dung dich ctia N-(2'-cloro-
2-metyl-3'-(4,4,5,5-tetrametyl-1,3 _2-dioxaborolan-2-yl)-[1,1'-biphenyl]-3-y1)-1,3-
dimetyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin—5-carboxamit (1,0 g, 2,0 mmol) trong 20
mL dioxan. Hén hop nay duoc loai khi bang N, trong 10 phit, sau d6 dugc gia nhiét ¢
100°C trong 1 gi¢. Phan tmg dugc dap t4t bang H,0 va 16p nudc duoc rira bang EtOAc.
Céc 16p hitu co két hop dugc lam khod bang natri sulfat, loc va c6 déc. Can thu dugc
dwoc tinh ché bing sic ky cot silicagel dé& cung cap N-(2'-cloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh todn cho Cy6Hy3CINsO5 [M
+H]"520,1, 519,9.

Buéc b: B sung (S)-5-(aminometyl)pyrolidin-2-on (35 mg, 0,23 mmol), Et;N
(0,07 mL, 0,5 mmol), va AcOH (0,04 mL, 0,70 mmol) vao dung dich cua N-(2'-cloro-
3'-(5-formyl-6-metoxypyrazin-2-yl)-2-metyl-[1, 1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (100 mg, 0,19 mmol) trong 3,2 mL
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DCM va 1,5 mL EtOH. Cac thanh phin dwoc gia nhiét & 70°C trong 1 gid, sau d6 lam
lanh xudng 0°C va NaBH;CN (18 mg, 0,29 mmol) dugc bd sung vao. Sau khi khudy &
nhiét do phong trong 1 gid, phan tmg dugc dap tit bang H,0. Lép nude dugc chiét
béng EtOAc va Cac 16p hitu co duoc két hop, lam khd béng natri sulfat, loc va co dac.
Cin thu dugc dugc tinh ché bang sdc ky cot silicagel sau d6 bang HPLC didu ché dé thu
dugc (S)-N-(2'-cloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyrazin-2-yl)-2-metyl-[1,1 '-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, CD;0D) 5: 8,63
(s, 1H), 8,42 (s, 1H), 8,12 (d, J= 8,2 Hz, 1H), 7,65 (d, J = 7,2 Hz, 1H), 7,52 (dd, J =
7,6, 7,6 Hz, 1H), 7,38 (d, J= 7,6 Hz, 1H), 7,30 (dd, J= 8,1, 8,1 Hz, 1H), 7,01 (d, J =
7,6 Hz, 1H), 4,06 (s, 3 H), 4,04 (s, 2H), 3,90 — 3,84 (m, 1H), 3,55 (s, 3H), 3,39 (s, 3H),
2,91 — 2,72 (m, 2H), 2,38 — 2,23 (m, 3H), 2,14 (s, 3H), 1,90 - 1,76 (m, 1H). MS: (ES)
m/z dugc tinh toan cho C3;H33CIN;Os [M + H]" 618,2, phat hién thiy 618,2.

Vi du 73: N—(2'-clor0-3'-(5-((((3R,4R)—3-hydroxytetrahydro-ZH-pyran-4-
yl)amino)metyl)-6-metoxypyrazin—Z-yl)-Z-metyl—[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-di0xo-1,2,3,4-tetrahydropyrimidin-S-carboxamit
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Hop chét néu trén dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyrazin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1 ,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3R,4R)-4-aminotetrahydro-2H-pyran-3-ol bing cich st dung quy
trinh tuong tu nhu Bude d trong Vi du 1. San phim thd dwoc tinh ché bang HPLC diéu
ché d tao ra N-(2'-cloro-3'-(5-((((3R,4R)—3-hydroxytetrahydro-2H-pyran-4-
yl)amino)metyl)-6-metoxypyrazin-2-yl)-2-metyl-[1, 1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, DMSO-ds) &
11,06 (s, 1H), 8,75 (s, 1H), 8,44 (s, 1H), 8,25 (d, J= 8,2 Hz, 1H), 7,68 (d, J= 7,6 Hz,
1H), 7,56 (dd, J= 17,7, 7,7 Hz, 1H), 7,41 (d, J= 7,5 Hz, 1H), 7,30 (dd, J=1,9, 7,9 Hz,
1H), 6,98 (d, J = 7,6 Hz, 1H), 4,76 (s, 1H), 4,06 — 3,93 (m, 1H), 3,87 (d, J= 15,6 Hz,
1H), 3,96 (s, 3 H), 3,76 — 3,69 (m, 1H), 3,68 — 3,60 (m, 2H), 3,49 (s, 3H), 3,38 — 3,28
(m, 3H), 3,26 (s, 3H), 2,85 — 2,79 (m, 1H), 2,08 (s, 3H), 1,75 — 1,62 (m, 1H), 1,58 -
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1,50 (m, 1H). MS: (ES) m/z dugc tinh toan cho C31H;34CINgOs [M + H]" 621,2, phat
hién thdy 621,2.

Vi du 74: (S)-N-(2'-cloro-3'-(6-metoxy-5-((((S-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3-yl)—1,3-dimetyl—2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-S-carboxamit

OMe H
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Buéc a: B6 sung 3-(4,4,5,5-tetrametyl-l,3,2-dioxaborolan-Z-yl)anilin (3,59 g,
16,3 mmol), DIPEA (4,33 mL, 24,8 mmol) va HATU (7,53 g, 19,8 mmol) vao dung
dich cua 1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxylic acid (3,0 g,
16,3 mmol) trong 110 mL DMF. Hon hop nay duogc khudy & nhiét do phong trong 2
gio, sau do dap tat béng H,O. Chét rin duoc loc, rixa bﬁng H,0 va sau d6 1a heptan dé
thu duoc 1,3-dimetyl-2,4-dioxo-N-(3-(4,4,5,5-tetrametyl-1,3,2-di0xaborolan—2-
yl)phenyl)-1,2,3,4-tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugce tinh todn cho
C;oH,5sBN;05 [M + H]" 386,2, phat hién thiy 386,4.

Buéc b: Bb sung 6-(3-bromo-2-clorophenyl)-2-metoxynicotinaldehyt (85 mg,
0,26 mmol), K5PO, (137 mg, 0,65 mmol), va XPhosPdG2 (20 mg, 0,03 mmol) vao
dung dich cua 1,3-dimetyl-2,4-dioxo-N—(3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-1,2,3,4-tetrahydropyrimidin-5-carboxamit (100 mg, 0,26 mmol) trong 2 mL
THF va 2 mL H,0. Hdn hop nay dugc loai khi bang N, trong 10 phut va khudy & nhiét
d6 phong qua dém. Céc thanh phn rén duge loc va rira bing EtOAc dé thu duge N-(2'-
cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh toan cho
C,H,,CIN,O5 [M + H]" 505,1, phat hién thdy 505,4.

Budce c: Bb sung (S)-5-(aminometyl)pyrolidin-2-on (25 mg, 0,17 mmol), Et;N
(0,06 mL, 0,43 mmol), va AcOH (0,04 mL, 0,70 mmol) vao dung dich N-(2'-cloro-3'-
(5-formyl-6-metoxypyridin-2-y1)-[1,1'-biphenyl]-3-y1)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit (72 mg, 0,14 mmol) trong 3,2 mL DCM va 1 mL
EtOH. Céc thanh phin duoc gia nhiét & 70°C trong 1 gid, sau d6 1am ngudi dén nhiét
do6 phong va Na(OAc);BH (90 mg, 0,42 mmol) dugc bd sung vdo. Sau khi khudy &
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nhiét do phong trong 20 phut, phantng duge dép tit bang H,O. Lép nudc duge chiét
b%mg EtOAc va Cac 16p hitu co duoc két hop, 1am kho b%mg natri sulfat, loc va cd dac.
Can thu dugce dugc tinh ché bang séc ky cot silicagel sau d6 bang HPLC didu ché dé thu
duoc (S)-N—(2'—cloro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-y1)-[1,1 "-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-

- 1,2,3,4-tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, DMSO-dg) 8 11,12 (s,
1H), 8,69 (s, 1H), 7,82 — 7,78 (m, 2H), 7,74 — 7,60 (m, 2H), 7,60 — 7,52 (m, 1H), 7,52 —
7,39 (m, 3H), 7,23 (d, J = 7,4 Hz, 1H), 7,20 — 7,12 (m, 1H), 3,89 (s, 3H), 3,71 — 3,67
(bs, 2H), 3,66 — 3,58 (m, 1H), 3,47 (s, 3H), 3,30 — 3,28 (m, 1H), 3,26 (s, 3H), 2,53 (d, J
= 6,1 Hz, 2H), 2,22 — 1,97 (m, 3H), 1,81 — 1,58 (m, 1H). MS: (ES) m/z dugc tinh toan
cho C3;H;,CINGOs [M + H]" 603,2, phat hién thiy 603,5.

Vidu 75: (S)-N-(2'-cloro-2—ﬂor0-3'-(6-metoxy-S-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4—dioxo-
1,2,3,4-tetrahydropyrimidin-S-carboxamit
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Buége a: B6 sung 3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-Z-yl)anilin (2,09 g,
8,8 mmol), DIPEA (2,3 mL, 13,2 mmol) va HATU (8,04 g, 21,2 mmol) vao dung dich
cua axit 1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxylic 1,62 g, 8.8
mmol) trong 59 mL. DMF. Hon hop nay dugc khudy & nhiét do phong trong 2 gio, sau
d6 dap tit bing H,0. Chét rin dugc loc, rira bang H,O va sau d6 1a heptan dé thu dugc
N-(2-floro-3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh toadn cho
C19H24BFN3O5 [M + H]"404,2, phat hién thiy 404.4.
Budce b: Bb sung 6-(3-bromo-2-clorophenyl)-2-metoxynicotinaldehyt (81 mg,
0,25 mmol), K5PO,4 (132 mg, 0,62 mmol), va XPhosPdG, (20 mg, 0,03 mmol) vao dung
dich ctia N-(2-floro-3-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)-1,3 -dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (100 mg, 0,26 mmol) trong 1 mL
THF va 1 mL H,0. Hon hgp nay dugc loai khi bang N, trong 10 phut va khudy & nhiét
d6 phong trong 5 gio. Céc thanh phan rén duge loc va rira bing EtOAc dé thu dugc N-
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(2'-cloro-2-floro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1, 1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4—diox0-1,2,3,4-tetrahydropyrimidin—5-carb0xamit. MS: (ES) m/z dugc tinh toan cho
CsH,; CIFN,O5 [M + H]" 523,1, phat hién thiy 523,3.

Buéc c: B sung (S)-5-(aminometyl)pyrolidin-2-on (28 mg, 0,19 mmol), Et;N
(0,07 mL, 0,5 mmol), va AcOH (0,04 mL, 0,70 mmol) vao dung dich N-(2'-cloro-2-
floro-3'-(5-formyl-6-metoxypyridin-2-yl)-[1,1 '-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit (83 mg, 0,16 mmol) trong 1 mL DCM va 1
mL EtOH. Cac thanh phin dugc gia nhiét & 70°C trong 1 giv, sau d6 1am ngudi dén
nhiét 6 phong va Na(OAc);BH (100 mg, 0,47 mmol) duoc bd sung vao. Sau khi khudy
& nhiét do phong trong 1 gid, phan tng duoc dap t4t bang H,0. Lép nude dugc chiét
bang EtOAc va Céc 16p hitu co duoc két hop, 1am kho bing natri sulfat, loc va cd dic.
Can thu dugc dugce tinh ché bing séc ky cot silicagel sau d6 bang HPLC didu ché dé thu
duoc (S)-N-(2'-cloro-2-ﬂoro-3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, DMSO-dg) 8 11,46 (s,
1H), 8,76 (s, 1H), 8,47 (dd, J=7.8, 7,8 Hz, 1H), 7,81 (d, J= 17,5 Hz, 1H), 7,69 (s, 1 H),
7,64 (d, J=7,6 Hz, 1H), 7,53 (dd, J= 7.3, 7,3 Hz, 1H), 7,46 (d, J=17,5 Hz, 1H), 7,30
(dd, J= 8,0, 8,0 Hz, 1H), 7,25 (d, J= 7,2 Hz, 1H), 7,12 (dd, J=17,2, 7,2 Hz, 1H), 3,89
(s, 3H), 3,69 (bs, 2H), 3,66 — 3,57 (s, 1H), 3,48 (s, 3H), 3,30 — 3,28 (m, 1H), 3,15 (s,
3H), 2,53 (d, J = 6,0 Hz, 2H), 2,18 — 2,00 (m, 3H), 1,71 — 1,62 (m, 1H). MS: (ES) m/z
duoc tinh toan cho C3;H3CIFNgOs [M + H]" 621,2, phat hién théy 621,5.
Vi du 76: (S)-N-(Z'-cloro-2-metyl-3'—(5-((((5-oxopyrolidin-Z-yl)metyl)amino)metyl)—
6-(triﬂ0rometyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

CF3 H
o S I T W
O)\N o Me

Me
Buéc a: Bb sung K,CO; 2M (4,7 mL, 10,9 mmol), va Pd(PPhs), (420 mg, 0,36
mmol) vao dung dich cia axit (3-bromo-2-clorophenyl)boronic (860 mg, 3,6 mmol) va
6-cloro-2-(triflorometyl)nicotinaldehyt (650 mg, 3,1 mmol) trong 25,5 mL dioxan. Hon
hop nay dugc loai khi bang N, trong 10 phut va khudy & 100°C trong 2 giv. Phan tmg
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duoc dép tit bang H,O va 16p nude duge chiét bing EtOAc. Céac 16p hitu co két hop
dugc két hop, 1am kho bing natri sulfat, loc va c6 dac. Can thu dugc duge tinh ché bang
sic  ky  cot silicagel d thu dugc  6-(3-bromo-2-clorophenyl)-2-
(triflorometyl)nicotinaldehyt. MS: (ES) m/z dugc tinh toan cho C3H,BrCIF;NO [M +
H]" 363,9, phat hién thiy 364,2.

Buéc b: B sung 6-(3-bromo-2-clorophenyl)-2-(triflorometyl)nicotinaldehyt
(250 mg, 0,69 mmol), K,CO; 2M (1,2 mL, 2,4 mmol), va phirc chét Pd(dppf)Cl, cung
voi DCM (170 mg, 0,21 mmol) vao dung dich cta 1,3-dimetyl-N-(2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-3-
carboxamit (270 mg g, 0,68 mmol) trong 10 mL dioxan. Hon hop nay dugc loai khi
béng N, trong 10 phut, sau d6 dugc gia nhiét & 100 °C trong 1 gio. Cac thanh phan nay
duoc loc qua Celite va dich loc duge c6 dédc va tinh ché bing séc ky cot silica gel dé
cung cap N-(2'-cloro-3'-(5-formyl-6-(triflorometyl)pyridin-2-yl)-2-metyl-[ 1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3 ,A-tetrahydropyrimidin-5-carboxamit. MS:
(ES) m/z dugc tinh toan cho C,7H, CIF3 NgO4 [M + H]" 557,1, phat hién thiy 557,4.

Buéc c: B sung (S)-5-(aminometyl)pyrolidin-2-on (40 mg, 0,27 mmol), Et;N
(0,09 mL, 0,65 mmol), va AcOH (0,06 mL, 1,0 mmol) vao dung dich N-(2'-cloro-3'-(5-
formyl-6-(triflorometyl)pyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3 -dimetyl-2.,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (100 mg, 0,18 mmol) trong 1 mL
DCM va 1 mL EtOH. Céc thanh phan dugc gia nhiét & 70°C trong 1 gio, sau d6 lam
ngudi dén nhiét do phong va Na(OAc);BH (114 mg, 0,54 mmol) duoc bd sung vao.
Hon hop phan tmg dugc khudy & nhiét @6 phong trong 1 gi¢ va mot lugng nita
Na(OAc);BH (114 mg, 0,54 mmol) dugc bd sung vao. Sau khi khudy & nhiét d6 phong
qua dém, céc thanh phén duge cd dic va can thu dugc duge tinh ché bang sic ky cot
silicagel dé thu dugc (S)-N-(2'-cloro-2-metyl-3'-(5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)-6-(triflorometyl)pyridin-2-yl)-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) &
8,62 (s, 1H), 8,29 (d, J = 8,2 Hz, 1H), 8,12 (dd, J = 8,4, 1,6 Hz, 1H), 7,93 (d, J = 8,2
Hz, 1H), 7,60 (dd, J=7,7, 1,8 Hz, 1H), 7,52 (dd, J= 7,6, 7,6 Hz, 1H), 7,38 (dd, /=75,
1,8 Hz, 1H), 7,29 (dd, J = 7.9, 7,9 Hz, 1H), 7,02 (dd, J = 7,4, 1,2 Hz, 1H), 4,06 (bs,
2H), 3,84 (dddd, J = 6,5, 6,5, 6,5, 6,5 Hz, 1H), 3,55 (s, 3H), 3,39 (s, 3H), 2,76 (dd, J=
12,0, 4,8 Hz, 1H), 2,69 (dd, J = 12,0, 7,2 Hz, 1H), 2,42 — 2,19 (m, 3H), 2,15 (s, 3H),
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1,97 — 1,75 (m, 1H). MS: (ES) m/z dugc tinh toan cho C3,Hj;CIF3NgO4 [M + H]' 655,2,
phat hién thiy 655,2.

Vidu 77: N-(2'-clor0-3'-(5-((((1R,2S)-2-hydroxyxyclopentyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl—[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

OMe O
o) O cl N/| H -
Me\N N ﬁ O N
O//I\l\ll o Me
Me

Budc a: Bb sung Et;N (2 giot) va AcOH (2 giot) vao dung dich da khudy cta
N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-2-yl)-2-metyl-[1, 1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (52 mg, 0,1 mmol) va
(1S,2R)-2-aminoxyclopentan-1-ol hydroclorua (28 mg, 0,2 mmol) trong dicloroetan (2
mL) va EtOH (1 mL). Céc thanh phén dugc khudy & 70°C trong 1 gio, sau d6 dugc lam
lanh xudng 0°C va NaBH;CN (13 mg, 0,2 mmol) dugc bd sung tir tir vao. Sau khi
khudy & 0°C trong 10 phut, hdn hop thd dugc loc va sau d6 duge tinh ché bang HPLC
didu ché dé tao ra N-(2'-cloro-3'—(5-((((1R,2S)-2-hydroxyxyclopentyl)amino)metyl)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, CDCl;) 8 10,89 (s, 1H), 8,52
(s, 1H), 8,25 — 8,18 (m, 1H), 7,66 — 7,55 (m, 2H), 7,40 (dd, /=76, 7,6 Hz, 1H), 7,35 -
7,22 (m, 3H), 7,03 (dd, J = 7,5, 1,2 Hz, 1H), 4,08 (t, /= 4,8 Hz, 1H), 4,03 (s, 3H), 3,87
—3,73 (m, 2H), 3,57 (s, 3H), 3,44 (s, 3H), 3,00 (m, 1H), 2,19 (s, 3H), 1,90 - 1,70 (m, 4
H), 1,60 — 1,40 (m, 2H). MS: (ES) m/z dugc tinh toan cho C3,H;35CINsOs [M + H]
604,2, phat hién thiy 604,5.

Vi du 78: N-(2'-cloro-3'-(5-((((3R,4S)-3-hydroxytetrahydro-2H—pyran—4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén duge didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-
5-carboxamit va (3R,4S)-4-aminotetrahydro-2H-pyran-3-ol hydroclorua bang cach st
dung quy trinh twong ty nhu Bude d trong Vi du 1. San pham tho duogc tinh ché bang
HPLC didu ché dé tao ra N-(2'-cloro-3'-(5-((((3R,4S)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1, 1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CDCl;) & 10,89
(s, 1H), 8,53 (s, 1H), 8,22 (d, J = 8,2 Hz, 1H), 7,67 - 7,59 (m, 2H), 7,40 (dd, J = 1,6,
7,6 Hz, 1H), 7,35 — 7,23 (m, 3H), 7,06 — 6,99 (m, 1H), 4,10 — 3,95 (m, 2H), 4,03 (s,
3H), 3,77 (d, J = 13,8 Hz, 1H), 3,58 (s, 3H), 3,53 — 3,35 (m, 2H), 3,44 (s, 3H), 3,22 -
3,12 (m, 1H), 2,63 — 2,55 (m, 1H), 2,19 (s, 3H), 2,09 — 2,01 (m, 1H), 1,90 — 1,70 (bs,
1H), 1,54 — 1,43 (m, 1H). MS: (ES) m/z dugc tinh todn cho C3;H3sCINsOs [M + H]
620,2, phat hién thay 620,2.

Vidu 79: N-(2'-cyano-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-4-
yl)amino)metyl)-6-metoxypyridin-Z-yl)-2-metyl—[1,1'-biphenyl]-3-yl)-1,3-dimetyl—
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe O}
0 O N NTNY El B
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Hop chit néu trén duge diéu ché tir N-(2'-cyano-3'-(5-formyl-6-metoxypyridin-
2-y1)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-
5-carboxamit va (3R,4R)-4-aminotetrahydro-2H-pyran-3-ol hydroclorua bang cach st
dung quy trinh twong ty nhu Budce d trong Vi du 1. San phim thd dugc tinh ché bang
HPLC diéu ché dé tao ra N-(2'-cyano-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2 H-pyran-
4-yl)amino)metyl)-6-metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CDCl;) 6
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10,93 (s, 1H), 8,53 (s, 1H), 8,30 (d, /=7,9 Hz, 1H), 7,80 (dd, J= 7.8, 1,1 Hz, 1H), 7,73
~ 17,63 (m, 2H), 7,42 — 7,30 (m, 3H), 7,10 (d, J="7,8 Hz, 1H), 4,10 (s, 3H), 4,04 (dd, J=
11,6, 4,1 Hz, 1H), 3,97 — 3,76 (m, 4H), 3,58 (s, 3H), 3,50 — 3,35 (m, 2H), 3,44 (s, 3H),
2,81 (dt, J= 11,1, 4,1 Hz, 1H), 2,25 (s, 3H), 1,89 - 1,76 (m, 1H), 1,65 — 1,50 (m, 1H).
MS: (ES) m/z dugc tinh toan cho C33H3sNgOg [M + H]" 611,3, phat hién thdy 611,2.

Vi du 80: N-(2'-cloro-3'-(5-((3-(2-hydroxypropan—Z-yl)azetidin-1—yl)metyl)-6-
metoxypyridin-Z-yl)-Z-metyl—[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

N X
Me\ %(OH

Me Me

Hop chét néu trén dugc diéu ché tr N—(2‘-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-
5-carboxamit va 2-(azetidin-3-yl)propan-2-ol hydroclorua bang cach sit dung quy trinh
twong tu nhw Buéc d trong Vi dy 1. San phim thd dugc tinh ché bing HPLC didu ché
d tao ra N-(2'-cloro-3‘-(5-((3-(2-hydroxypropan-2-yl)azetidin-1-yl)metyl)—6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3 -yD)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. '"H NMR (400 MHz, CDCl3) 6 10,89 (s, 1H), 8,53
(s, 1H), 8,21 (dd, J= 7,8, 1,1 Hz, 1H), 7,65 - 7,57 (m, 2H), 7,38 (dd, J = 7,8 Hz, 1H),
7,30 (dd, J= 7,8 Hz, 1 H), 7,26 — 7,21 (m, 2H), 7,03 (dd, J= 7,8, 1,1 Hz, 1H), 4,00 (s,
3H), 3,66 (s, 2H), 3,58 (s, 3H), 3,44 (s, 3H), 3,44 — 3,30 (m, 4H), 2,49 (s, 1H), 2,18 (s,
3H), 1,18 (s, 6H). MS: (ES) m/z dugc tinh todn cho C33H;3,CINsOs [M + H]" 618,2, phat
hién thiy 618,6.

Vi du 81: N-(2'—clor0—3'—(5-(((4-hydroxy-2-metylbutan—Z-yl)amino)metyl)—6-
metoxypyridin—Z-yl)—Z-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-di0xo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit

OMe Me Me

0 a N NMOH
Me H
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Hop chit néu trén dugc didu ché tir N-(2'-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va 3-amino-3-metylbutan-1-ol bing cach st dung quy trinh twong tu nhu
Bude d trong Vi du 1. San phim thd duge tinh ché bang HPLC pha chudn bi dé tao ra
N—(2'-cloro-3'-(5-(((4-hydroxy-2-metylbutan—Z-yl)amino)metyl)-6-metoxypyridin—2-yl)-
2-metyl-[1,1'-biphenyl]-3-yl)-1,3 -dimetyl-2,4-dioxo-1,2,3 /A-tetrahydropyrimidin-5-
carboxamit. "H NMR (400 MHz, CDCl;) 6 10,89 (s, 1H), 8,52 (s, 1H), 8,22 (dd, J=1,6,
1,2 Hz, 1H), 7,64 — 7,56 (m, 2H), 7,39 (dd, J=17.6, 7,6 Hz, 1H), 7,30 (dd, J= 7,6 Hz,
1H), 7,30 — 7,19 (m, 2H), 7,02 (dd, J = 17,6, 1,3 Hz, 1H), 4,02 (s, 3H), 3,88 (t, J = 5,6
Hz, 2H), 3,82 (s, 2H), 3,57 (s, 3H), 3,44 (s, 3H), 2,18 (s, 3H), 1,73 (t, J= 5,4 Hz, 2H),
1,32 (s, 6H). MS: (ES) m/z dugc tinh toan cho C3,H37CINsOs [M + H]" 606,2, phat hién
thiy 606,6.

Vi du 82: (S)—N—(3'-(6-metoxy-S-((((5-0x0pyrolidin-2-
yl)metyl)amino)metyl)pyridin-z-yl)-Z,Z'-dimetyl-[1,1‘—biphenyl]-3-yl)-1,3-dimetyl-
2,4—di0x0-1,2,3,4-tetrahydropyrimidin-S-carboxamit
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Hop chit néu trén dwoc diéu ché tir N-(3'-(5-formyl-6-metoxypyridin-2-yl)-
2,2'-dimetyl-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo- 1,2,3,4-tetrahydropyrimidin-5-
carboxamit va (S)-5-(aminometyl)pyrolidin-2-on hydroclorua bang cich st dung quy
trinh twong ty nhu Budc d trong Vi dy 1. San phdm thé dugc tinh ché bing HPLC didu
ché dé tao ra (S)-N-(3'-(6-metoxy-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin—Z-yl)-2,2‘-dimetyl- [1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. '"H NMR (400 MHz, CD;0D) 6 11,16
(s, 1H), 8,63 (d, J= 1,3 Hz, 1H), 8,06 (d, /=79 Hz, 1H), 7,87 (d, J=1,5 Hz, 1H), 7,41
(d, J=17,8 Hz, 1H), 7,35 (dd, J= 7,8 Hz, 1H), 7,28 (dd, J=17,5,7,5 Hz, 1H), 7,28 (d, J
=175 Hz, 1H), 7,18 (d, J= 7,8 Hz, 1H), 6,98 (d, J= 7,5 Hz, 1H), 4,33 (s, 2H), 4,10 —
4,01 (m, 1H), 4,07 (s, 3H), 3,55 (s, 3H), 3,39 (s, 3H), 3,34 — 3,18 (m, 2H), 2,49 — 2,32
(m, 3H), 2,10 (s, 3H), 2,10 (s, 3H), 1,97 — 1,85 (m, 1H). MS: (ES) m/z dugc tinh toan
cho Cs3H;;NgOs [M + H]* 597,3, phat hién thdy 597.3.

93



52363

94/133

Vi du 83: Axit 1-((6-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)—[1,1'-biphenyl]-3-yl)-2—etylpyridin-3-
yDmetyl) azetidin-3-cacboxylic

. 0 O o N A N&WOH
e\j\ N H Y O = I
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Hop chét néu trén duge didu ché tir N=(2,2'-dicloro-3'-(6-etyl-5-formylpyridin-
2-y1)-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3 ,A-tetrahydropyrimidin-5-
carboxamit va axit azetidin-3-cacboxylic bing cach st dung quy trinh twong tu nhu
Budce d trong Vi du 1. San phim tho dugc tinh ché bing HPLC didu ché dé tao ra axit
1-((6-(2,2'-dicloro-3'-(1,3 -dimetyl-2,4-dioxo-1,2,3 ,A-tetrahydropyrimidin-5-
carboxamido)-[l,1'-biphenyl]-3-y1)-2-etylpyridin-3-yl)metyl) azetidin-3-cacboxylic. 'H
NMR (400 MHz, CD;0D) & 11,69 (s, 1H), 8,66 (s, 1H), 8,53 (d, J = 8,0 Hz, 1H), 7,92
(d, J=1,8 Hz, 1H), 7,64 (d, J = 7,8 Hz, 1H), 7,60 (d, J=1,8 Hz, 1H), 7,54 (dd, J= 8,0
Hz, 1H), 7,41 (dd, J = 8,0 Hz, 2H), 7,10 (dd, J=17,3, 1,7 Hz, 1H), 4,65 (s, 2H), 4,49 —
4,42 (m, 4H), 3,82 — 3,68 (m, 1H), 3,55 (d, J= 1,5 Hz, 3H), 3,39 (d, J= 1,8 Hz, 3H),
3,05 (q, J =7,6 Hz, 2H), 1,35 (t, J = 9,6 Hz, 3H). MS: (ES) m/z dugc tinh toan cho
Cy1HsoCLN;Os [M + HJ* 622,2, phét hién thiy 622,1.
Vi du 84: N-(2,2'-dicloro-3'-(6-etyl-5-((3-hydroxyazetidin-1-yl)metyl)pyridin-2-yl)-
[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-diox0-1,2,3,4-tetrahydropyrimidin—S-
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Hop chit néu trén dugc didu ché tir N-(2,2'-dicloro-3'-(6-etyl-5-formylpyridin-
2-y1)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo- 1,2,3,4-tetrahydropyrimidin-3-

carboxamit

carboxamit va azetidin-3-ol bang cach sir dung quy trinh twong ty nhu Buéce d trong Vi
du 1. San phim thd duge tinh ché bang HPLC didu ché dé tao ra N-(2,2'-dicloro-3'-(6-
etyl-5-((3-hydroxyazetidin-1 -yD)metyl)pyridin-2-yl)-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-
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2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carb0xamit. 'H NMR (400 MHz, CD;0D) 3
11,69 (s, 1H), 8,66 (d, J = 1,9 Hz, 1H), 8,54 (d, J = 8,6 Hz, 1H), 7,95 (d, J = 8,1 Hz,
1H), 7,64 (d, J=7,8 Hz, 1H), 7,60 (d, J = 7,8 Hz, 1H), 7,54 (dd, J = 8,0, 8,0 Hz, 1H),
7,41 (dd, J = 8,0, 8,0 Hz, 2H), 7,13 (dd, J =17.3, 1,8 Hz, 1H), 4,63 (s, 2H), 4,45 (t, J=
8,9 Hz, 2H), 4,09 (s, 2H), 3,56 (s, 3H), 3,39 (s, 3H), 3,00 (q, J= 7,6 Hz, 2H), 1,36 (t, J
= 7.6 Hz, 3H). MS: (ES) m/z duoc tinh toén cho C50H30C1LbNs04 [M + H]" 594,2, phat
hién thdy 594,1.

Vi du 85: N—(2,2‘-dicloro-3'-(6-etyl-5-((((3R,4R)-3-hydroxytetrahydro-2H—pyran-4-

yl)amino)metyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-di0x0-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc didu ché tx N-(2,2'-dicloro-3'-(6-etyl-5-formylpyridin-
2-yD)-[1,1'-biphenyl]-3-yD)-1,3 -dimetyl-2,4-dioxo-1,2,3 JA-tetrahydropyrimidin-5-
carboxamit va (3R,4R)-4-aminotetrahydro-2H—pyran-3-ol hydroclorua bang cich st
dung quy trinh tvong ty nhu Budce d trong Vi du 1. San phim thd dugc tinh ché bing
HPLC pha chudn bi dé tao ra N-(2,2'-dicloro-3"-(6-etyl-5-(3R,4R)-3-
hydroxytetrahydro-2H-pyran-4-yl)amino)metyl)pyridin-2-y1)- [1,1'-biphenyl]-3-yl)-1,3-
dimetyl-2,4-dioxo-1,2,3,4-tetrahydr0pyrimidin—5-carboxamit. 'H NMR (400
MHz,CD;0D) & 11,69 (s, 1H), 8,66 (s, 1H), 8,54 (dd, J= 8,5, 1,8 Hz, 1H), 8,00 (d, /=
8,0 Hz, 1H), 7,64 (d, J= 7,8 Hz, 1 H), 7,60 (d, J=7.8 Hz, 1H), 7,54 (dd, J = 8,0 Hz,
1H), 7,41 (dd, J = 8,0 Hz, 2H), 7,10 (d, J=7,3 Hz, 1H), 4,49 (d, J= 13,5 Hz, 1H), 4,30
(d, J = 12,6 Hz, 1H), 4,13 (s, 1H), 4,02 (d, J = 12,6 Hz, 2H), 3,62 (t, J = 12,4 Hz,
2H),3,58 (s, 3H), 3,48 (t, J = 12,4 Hz, 2H), 3,39 (s, 3H), 3,15 — 2,29 (m, 2H), 2,21 -
2,07 (m, 1H), 1,86 (d, J = 13,1 Hz, 1H), 1,36 (t, J = 7,2 Hz, 3H). MS: (ES) m/z dugc
tinh toan cho C3,H34C1hNsOs [M + H]" 638,2, phat hién thiy 638,2.

Vi du 86: (S)-N-(2,2'-diclor0-3'-(6-etyl-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-di0xo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén dugc didu ché tir N-(2,2'-dicloro-3'-(6-etyl-5-formylpyridin-
2-y1)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo-1 ,2,3 4-tetrahydropyrimidin-5-
carboxamit va (S)-5-(aminometyl)pyrolidin-2-on hydroclorua bang cich st dung quy
trinh twong tw nhu Budc d trong Vi du 1. San phim thd dugc tinh ché biang HPLC diéu
ché dé tao ra (S)-N-(2,2'-dicloro-3'-(6-etyl-5-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-2-y1)-[1,1 '-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6 11,69 (s,
1H), 8,66 (s, 1H), 8,54 (d, J= 8,1 Hz, 1H), 8,01 (d, J= 8,1 Hz, 1H), 7,64 (d, J= 17,8 Hz,
1H), 7,61 (d, J= 7,8 Hz, 1H), 7,54 (dd, J= 8,0 Hz, 1H), 7,42 (dd, J = 8,0 Hz, 2H), 7,10
(dd, J=17,3, 1,8 Hz, 1H), 4,46 (s, 2H), 4,06 (m, 1H), 3,56 (s, 3H), 3,37 (s, 3H), 3,35 (m,
2H), 3,02 (q, J = 7,6 Hz, 2H), 2,47 — 2,33 (m, 3H), 2,00 - 1,91 (m, 1H), 1,36 (t, J=17,5
Hz, 3H). MS: (ES) m/z dugc tinh toan cho C3,H33C1LNgO4 [M + H]" 635,2, phat hién
thdy 635,2.

Vi du 87: Axit 1-((5-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-diox0-1,2,3,4-
tetrahydropyrimidin-S-carboxamido)-[1,1'-biphenyl]-3-yl)-3-metoxypyrazin-Z-
yl)metyl)-3-metyl azetidin-3-cacboxylic
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Hop chit néu trén dugc didu ché tir N-(2,2-dicloro-3'-(5-formyl-6-
metoxypyrazin-2-yl)-[1,1'-biphenyl]-3-yD)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va hydroclorua cia 3-metylaxit azetidin-3-
cacboxylic bang cach st dung quy trinh tuong ty nhu Budce d trong Vi du 1. San phim
thé dugc tinh ché bing HPLC didu ché dé tao ra 1-((5-(2,2"-dicloro-3'-(1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamido)-[1, 1'-biphenyl]-3-yl)-3-
metoxypyrazin-2-yl)metyl)-3-metylaxit azetidin-3-cacboxylic. 'H NMR (400 MHz,
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CD,0D) & 11,70 (s, 1H), 8,67 (s, 1H), 8,55 (d, J=8,1 Hz, 1H), 8,49 (s, 1H), 7,70 (d, J
= 7.8 Hz, 1H), 7,56 (dd, J= 8,0, 8,0 Hz, 1H), 7,47 7,37 (m, 2H), 7,10 (dd, J=7,3, 1,8
Hz, 1H), 4,74 (s, 2H), 4,54 (bs, 1H), 4,29 — 4,13 (bs, 3H), 4,11 (s, 3H), 3,56 (s, 3H),
3,39 (s, 3H), 1,65 (s, 3H). MS: (ES) m/z dugc tinh toan cho CsoHyeCLNgOs [M + H]
639,1, phat hién thiy 639,0.

Vi du 88: N-(3'-(6-(((2-hydroxyetyl)amino)metyl)-S-metoxypyridin-3-yl)-2,2'-
dimetyl-[l,l'—biphenyl]-3—yl)-1,3-dimetyl-2,4—dioxo-1,2,3,4—tetrahydropyrimidin—5-
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Hoén hop cla N—(3'-(6-f0rmy1—5-metoxypyridin-3-yl)-2,2‘-dimetyl-[1,1'—

carboxamit

biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-1 2.3, 4-tetrahydropyrimidin-5-carboxamit (40
mg, 0,080 mmol), 2-aminoetan-1-ol (60 mg, 1,0 mmol) va AcOH (90 mg, 1,5 mmol)
trong EtOH (2,0 mL) duoc gia nhiét & 70°C trong 0,5 gio. Hon hgp ndy dugc lam lanh
xubng 0°C va NaBH;CN (40 mg, 0,63 mmol) dugc bd sung vao. Sau khi khudy trong 5
phut & 0°C hdn hop dugc cd dic trong chan khong. Can thu dugc dugce tinh ché bing
HPLC diéu ché dé tao ra N—(3'-(6-(((2-hydroxyetyl)amino)metyl)-5-metoxypyridin—3-
y1)-2,2'-dimetyl-[1,1'-biphenyl]-3-y1)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 8 11,15 (s, 1H), 8,61
(s, 1H), 8,20 (d, J= 1,6 Hz, 1H), 8,07 (ddd, J = 8.4, 84,12 Hz, 1H),7,49 (d, J= 1,6
Hz, 1H), 7,36 (dd, J = 7,6, 7,6 Hz, 1H), 7,30 — 7,25 (m, 2H), 7,18 (dd, J= 17,2, 1,2 Hz,
1H), 6,97 (dd, J = 7,6, 0,8 Hz, 1H), 4,45 (s, 2H), 3,97 (s, 3H), 3,93 — 3,87 (m, 2H), 3,54
(s, 3H), 3,36 (s, 3H), 3,38 — 3,28 (m, 2H), 2,10 (s, 3H), 1,94 (s, 3H). MS: (ES) m/z dugc
tinh toan cho C3oH34N505 [M + H]" 544,3, phat hién thiy 544,3.

Vi du 89: (S)-N-(Z‘-clor0-3'-(5-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)-6-
metoxypyridin-Z-yl)—Z-metyl-[1,1'-biphenyl]—3-yl)-1,3-dimetyl—2,4-dioxo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Budc a: Binh dung tich 3L duogc nap axit 1,3-dimetyl-2,4-dioxo-1,2,3,4-
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tetrahydropyrimidin-5-carboxylic (50,0 g, 271 mmol) va diclorometan (800 mL). Bd
sung oxalyl clorua (32 mL, 370 mmol) sau d6 13 DMF (0,5 mL, 6 mmol) vao huyén phtt
nay. Sau khi khudy trong 90 phit, dung dich mau vang thu dugc dugce cd trong didu
kién ap suat giam. Chét rén dugc chuyén sang binh 3-L 3 ¢d va duoc hoa tan trong
diclorometan khan (800 mL). Dung dich dugc 1am lanh dén 0°C va 2-metyl-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (64,0 g, 275 mmol) dugc bd sung vao, sau do
12 bd sung timg giot E;N (116 mL, 832 mmol). Hdn hgp phéan tmg nay dugc khudy
trong 13 gid nita. Cac chét bay hoi dugc loai bé dudi ap suit giam va c&n dugc chuyén
sang binh dung tich 1 L va nghién véi 600 mL nudc. Huyén phu ddc dugc khudy trong
1 ngay, sau d6 loc va rira bang nuéc va lam kho dé tao ra 1,3-dimetyl-N-(2-metyl-3-
(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-y1)phenyl)-2,4-dioxo- 1,2,3,4-
tetrahydropyrimidin-S-carboxamit. '"H NMR (400 MHz, CDCl3) & 10,81 (s, 1H), 8,50
(s, 1H), 8,19 (d, J = 8,8 Hz, 1H), 7,58 (d, J = 7,6 Hz, 1H), 7,23 (dd, J = 7,6, 7,6 Hz,
1H), 3,57 (s, 3H), 3,45 (s, 3H), 2,59 (s, 3H), 1,36 (s, 12H). MS: (ES) m/z dugc tinh toan
cho CyH,,BN;0s [M + HJ" 400,2, phét hién thiy 400,2.

Buéc b: B sung Pd(PPhy), (7,4 g, 6,4 mmol) vao hdn hop cua axit (3-bromo-
2-clorophenyl)boronic (30,0 g, 127,5 mmol), 6-cloro-2-metoxynicotinaldehyt (23,0 g,
134,0 mmol), va K,CO; (48,0 g, 347.8 mmol) trong p-dioxan (450 mL) va DI H,0O (80
mL). Cac thanh phan nay dugc loai khi va khudy duéi N, & 92°C trong 2 gid. Hdn hop
phan mg nay dugc lam ngudi xubng nhiét d6 trong phong, pha loang biang DCM (1 L),
ria béng nude mudi va 1am kho trén MgSO, va loc. Cac dung moi dugc loai bo dudi ap
sut giam va c@n dugc nghién véi Et,O (500 mL). Chét rén dugc thu gom bang cach loc
dé tao ra 6-(3-bromo-2-clorophenyl)-2-metoxynicotinaldehyt. MS: (ES) m/z dugc tinh
toan cho C3H;oBrCINO, [M + H]" 326,0, phat hién thdy 325,9.

Budc ¢: Bb sung phirc chat Pd(dppf)CI2 ciing v6i DCM (5,6 g, 6,9 mmol) vao
hdén hop cua 1,3-dimetyl-N—(2-mety1—3-(4,4,5,S-tetrametyl-1,3,2-di0xab0rolan—2=
yl)phenyl)-2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit (27,4 g, 68,6 mmol), 6-
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(3-bromo-2-clorophenyl)-2-metoxynicotinaldehyt (22,4 g, 68,6 mmol), va K,COs (28,4
g, 205,8 mmol) trong p-dioxan (500 mL) va DI H,O (80 mL). Cac thanh phan nay dugc
loai khi va khudy duéi N, & 92°C trong 3 gid. Hdn hop phan (mg nay dugc lam ngudi
xudng nhiét d6 trong phong, loc qua Celite, rira sach bing EtOAc (300 mL x 3) va céc
dung méi duge loai bé dudi 4p suat giam. Can duge pha lodng bing DCM, rta bang
nuée mudi va 1am khd trén MgSO,. Cac dung moi dugc loai bo dudi ap suit giam va
chét rén dugc nghién vi MeCN, loc va ria b%mg MeCN dé tao ra N-(2'-cloro-3'-(5-
formyl-6-metoxypyridin-2-yl)-2-metyl-[1,1 '-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3 4-tetrahydropyrimidin-5-carboxamit. MS: (ES) m/z dugc tinh todn cho
Cy7H,,CIN,Os [M + H]" 519,1, phéat hién thdy 519,1.

Budc d: Bb sung trimetylamin (0,043 mL, 0,31 mmol) vao hoén hop cta N-(2'-
cloro-3'-(5-formyl-6-metoxypyridin-2-y1)-2-metyl-[1,1 '-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit (58 mg, 0,11 mmol) va (S)-3-
metylpyrolidin-3-ol (43 mg, 0,31 mmol) trong 20% thé tich MeOH trong DCM (2 mL).
Sau khi khudy trong 20 phut & nhiét do phong, natri triaxetoxyborohydrua (91 mg, 0,43
mmol) dugc bd sung vao, va tiép tuc khudy trong 1 ngay. Phan tmg dugc dép tit bang
nuée (2 mL) va CHCly/2-propanol theo ty 1€ 2:1. Lop chét hitu co dugc bay hoi dén
kho va nguyén liéu thd thu dugc dugc tinh ché bing HPLC didu ché dé tao ra san phim
mong mudn (S)-N—(2‘-cloro-3‘-(5-((3-hydroxy-3-metylpyrolidin—1-y1)mety1)-6-
metoxypyridin-2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) & 11,18 (s, 1H), 8,63
(s, 1H), 8,10 (d, J = 8,4 Hz, 1H), 7,91 (d, J = 8,4 Hz, 1H), 7,65 — 7,61 (m, 1H), 7,50
(dd, J=1.6, 7,6 Hz, 1H), 7,38 (d, J = 7,6 Hz, 1H), 7,35 (dd, J=17,6, 1,6 Hz, 1H), 7,29
(dd, J = 8,0, 8,0 Hz, 1H), 7,00 (d, J = 7,6 Hz, 1H), 4,55 (s, 1H), 4,51 — 4,39 (m, 1H),
4,12 — 4,06 (m, 3H), 3,88 — 3,57 (m, 1H), 3,55 (s, 3H), 3,53 - 3,35 (m, 1H), 3,39 (s,
3H), 3,24 — 3,10 (m, 1H), 2,32 — 2,14 (m, 1H), 2,13 (s, 3H), 2,10 — 1,93 (m, 1H), 1,45
(s, 3H). MS: (ES) m/z dugc tinh todn cho C3;H3sCINsOs [M + H]" 604,2, phat hién thy
604,5.

Vi du 90: N-(2'-ﬂor0-3'-(5-((((3R,4R)-3-hydroxytetrahydro-2H-pyran-4-
yl)amin0)metyl)—6-metoxypyridin-z-yl)-2-metyl-[1,1'-biphenyl]—3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydr0pyrimidin-S-carboxamit
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Hop chét néu trén dugc didu ché tir N-(2'-floro-3'-(5-formyl-6-metoxypyridin-
2-y1)-2-metyl-[1,1'-biphenyl]-3-y])-1,3 -dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-
5-carboxamit va (3R,4R)-4-aminooxan-3-ol hydroclorua bing cich st dung quy trinh
tuong tu nhu Bude d trong Vi du 89. San phim thd duge tinh ché bing HPLC diéu ché
@8 tao ra san phim mong mudn N-(2'-ﬂoro-3‘-(5-((((3R,4R)-3-hydroxytetrahydro-ZH-
pyran-4-y1)amino)metyl)-6-metoxypyridin—2-yl)-2-mety1—[1 ,1'-biphenyl]-3-y1)-1,3-
dimety1-2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxamit. 'H NMR (400 MHz,
CD;0D) & 11,19 (s, 1H), 8,63 (s, 1H), 8,16 — 8,08 (m, 2H), 7,86 (d, J = 7,6 Hz, 1H),
7,55 (dd, J=1,6, 1,6 Hz, 1H), 7,43 — 7,28 (m, 3H), 7,10 (d, J= 7,6 Hz, 1H), 4,38 — 4,20
(m, 2H), 4,14 (s, 3H), 4,06 — 3,93 (m, 3H), 3,60 — 3,53 (m, 1H), 3,55 (s, 3H), 3,52 -
3,41 (m, 2H), 3,39 (s, 3H), 2,20 (s, 3H), 2,17 — 2,05 (m, 1H), 1,90 — 1,82 (m, 1H). MS:
(ES) m/z dugc tinh toan cho C3,H3sFNsOg [M + H]" 604,3, phat hién thiy 604,5.

Vidu 91: (S)-N-(Z-cloro-3'-(6-metoxy-S-((((S-oxopyrolidin-Z-
yl)metyl)amino)metyl)pyridin-Z-yl)—[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc didu ché tir N-(2-cloro-3'-(5-formyl-6-metoxypyridin-

2-yl)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo- 1,2,3,4-tetrahydropyrimidin-5-
carboxamit va (S)-5-aminometylpyrolidin-2-on bang cach st dung quy trinh tuong tu
nhu Bude d trong Vi du 89. San phim thé dwoc tinh ché bang HPLC didu ché dé tao ra
(S)-N-(2-010r0-3'-(6-met0xy-5-((((5-oxopyrolidin-z-yl)metyl)amino)metyl)pyridin-Z-
yI)-[1,1'-biphenyl]-3-y1)-1,3-dimetyl-2,4-dioxo- 1,2,3,4-tetrahydropyrimidin-3-
carboxamit. "H NMR (400 MHz, CD;0D) & 11,71 (s, 1H), 8,66 (s, 1H), 8,50 (d, J=8,8
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Hz, 1H), 8,19 (s, 1H), 8,16 (d, J= 8,0 Hz, 1H), 7,87 (d, J= 7,6 Hz, 1H), 7,64 (d, J=7,6
Hz, 1H), 7,58 (dd, J = 7.6, 7,6 Hz, 1H), 7,49 (d, J= 7,6 Hz, 1H), 7,41 (dd, J=17,6, 7,6
Hz, 1H), 7,19 (d, J = 7,6 Hz, 1H), 4,37 — 4,27 (m, 2H), 4.15 (s, 3H), 4,10 — 4,00 (m,
1H), 3,55 (s, 3H), 3,38 (s, 3H), 3,27 — 3,19 (m, 2H), 2,48 — 2,31 (m, 3H), 1,97 — 1,86
(m, 1H). MS: (ES) m/z dugc tinh toan cho C;31H3,CINgOs [M + H]" 603,2, phat hién
thiy 602,8.
Vi du 92: (S)-N-(Z-cloro-3'-(6-metoxy-5-((((5-0x0pyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)-Z'-metyl-[1,1'-biphenyl]-3-yl)-1,3—dimetyl—2,4-
dioxo—l,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc didu ché tir N-(2-cloro-3'-(5-formyl-6-metoxypyridin-
2-yl)-2'-metyl-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-2,4-dioxo-1 ,2,3,4-tetrahydropyrimidin-
5-carboxamit va (S)-5-aminometylpyrolidin-2-on bang cach sit dung quy trinh twong tur
nhu Budc d trong Vi du 89. San phim tho duge tinh ché bing HPLC didu ché dé tao ra
(S)-N-(2-cloro-3'-(6-metoxy-5 -((((5-oxopyrolidin-2-yl)metyl)amino)metyl)pyridin-Z-
yl)-2'-metyl-[1,1'-biphenyl]-3-y1)-1 3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxamit. "H NMR (400 MHz, CD;0D) & 11,69 (s, 1H), 8,67 (s, 1H), 8,51 (d,J=84
Hz, 1H), 7,88 (d, J= 7,6 Hz, 1H), 7,45 (d, /= 7,2 Hz, 1H), 7,43 — 7,34 (m, 2H), 7,25 -
7,19 (m, 2H), 7,07 (d, J= 7,2 Hz, 1H), 4,38 — 4,29 (m, 2H), 4,11 — 4,02 (m, 1H), 4,08
(s, 3H), 3,56 (s, 3H), 3,38 (s, 3H), 3,29 — 3,20 (m, 2H), 2,50 — 2,33 (m, 3H), 2,11 (s,
3H), 1,99 — 1,86 (m, 1H). MS: (ES) m/z dugc tinh toan cho C3,H34CINgOs [M + H]
617,2, phat hién thiy 617,5.
Vi du 93: Axit (S)-Z-(((6-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-S-carboxamido)-[1,1'-biphenyl]-3-yl)—2-met0xypyridin-3-
yl)metyl)amino)-3-hydroxy-2-metylpropanoic
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Hop chét néu trén dugc didu ché tir N-(2,2'-dicloro-3"-(5-formyl-6-
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metoxypyridin-2-y1)-[1,1'-biphenyl]-3-y1)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit (S)-2-amino-3—hydroxy-2-metylpropanoic
bang cach st dung quy trinh tuong tu nhu Budce d trong Vi du 89. San phém thd dugce
tinh ché bing HPLC diéu ché d¢ tao ra axit (S)-2-(((6-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-
dioxo-1,2,3,4-tetrahydropyrimidin-5-carb oxamido)-[1,1'-biphenyl]-3-yl)-2-
metoxypyridin—S-yl)metyl)amino)-3-hydroxy-2-metylpropanoic. 'H NMR (400 MHz,
CD,0D) & 11,69 (s, 1H), 8,66 (s, 1H), 8,53 d; J = 8,4 Hz, 1H), 7,91 (d, J=7,6 Hz, 1H),
7,65 (d, J= 7,6 Hz, 1H), 7,51 (t, J= 7,6 Hz, 1H), 7,44 — 7,33 (m, 3H), 7,10 (d, J= 7.6
Hz, 1H), 4,41 — 4,29 (m, 2H), 4,09 (s, 3H), 4,11 - 4,05 (m, 1H), 3,88 (d, /= 12 Hz,
1H), 3,56 (s, 3H), 3,39 (s, 3H), 1,63 (s, 3H). MS: (ES) m/z dugc tinh toan cho
C1oHaoCLN;O; [M + H]' 642,2, phat hién thiy 642.5.

Vi du 94: N-(2,2'-dicloro-3'-(6-metoxy-S-((3-(metylsulf0namido)azetidin-l-
yl)metyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-diox0-1,2,3,4-

tetrahydropyrimidin-5-carboxamit

OMe
0 Cl N™ N 0.0
" O L Q\N)\éiM
N“Y" °N oo
A Ho ¢ O
07 N” 70
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Hop chét néu trén duge didu ché t N-(2,2"-dicloro-3'-(5-formyl-6-
metoxypyridin-Z-yl)—[1,1‘-bipheny1]-3-yl)-1,3-dimety1-2,4-diox0-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va N-(azetidinyl)metansulfonamit hydroclorua bing
cach sit dung quy trinh twong tu nhu Bude d trong Vi du 89. San phdm thd dugc tinh
ché bing HPLC didu ché d& tao ra N-(2,2'-dicloro-3'-(6-metoxy-5-((3-
(metylsulfonamido)azetidin-1 -yl)metyl)pyridin-2-yl)-[1, 1'-biphenyl]-3-yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) &
11,69 (s, 1H), 8,66 (s, 1H), 8,53 (d, J= 8,0 Hz, 1H), 7,87 (d, J= 17,2 Hz, 1H), 7,65 (d, J
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=17.6 Hz, 1H), 7,51 (dd, J=1.6, 7,6 Hz, 1H), 7,44 — 7,36 (m, 3H), 7,10 (d, J= 7,6 Hz,
1H), 4,61 — 4,34 (m, 5H), 4,32 — 4,13 (m, 2H), 4,10 (s, 3H), 3,56 (s, 3H), 3,39 (s, 3H),
2,99 (s, 3H). MS: (ES) m/z dugc tinh toan cho C30H31CLNO6S [M + H]" 673,1, phat
hién thdy 672,7.

Vi du 95: Axit (R)—l-((6-(2,2'-diclor0-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-S-carboxamido)-[1,1'—biphenyl]-3-yl)-2-metoxypyridin-3-
yl)metyl)pyrolidin-3-carboxylic

OMe
0]
PSS BAT
Me\N\ ” O 7 OH
O)\'T‘ o Cl
Me

Hop chidt néu trén dugc didu ché tr N-(2,2'-dicloro-3'-(5-formyl-6-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit (R)-pyrolidin-3-carboxylic bang cach st dung
quy trinh twong ty nhu Bude d trong Vi du 89. San pham tho dugc tinh ché bang HPLC
didu ché dé tao ra axit (R)-1-((6-(2,2'-dic10ro-3’-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1 '"-biphenyl]-3-yl)-2-metoxypyridin-3-
yl)metyl)pyrolidin-3-carboxylic. 'H NMR (400 MHz, CD;0D) 5 11,69 (s, 1H), 8,66 (s,
1H), 8,54 (d, J = 6,8 Hz, 1H), 7,92 (d, /=72 Hz, 1H), 7,67 (d, J = 8,4 Hz, 1H), 7,52
(dd, J = 8,0, 8,0 Hz, 1H), 7,44 — 7,36 (m, 3H), 7,10 (d, J = 7,6 Hz, 1H), 4,49 (s, 2H),
4,11 (s, 3H), 3,95 — 3,34 (m, 5H), 3,55 (s, 3H), 3,38 (s, 3H), 2,66 — 2,18 (m, 2H). MS:
(ES) m/z duge tinh toan cho C31HzoCLNsOg [M + HJ" 638,2, phat hi¢n thdy 637,8.

Vi du 96: N—(2,2'-dicloro-3'-(5-((3-hydroxyazetidin-1-yl)metyl)-4—met0xypyridin-2-
yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-di0xo-1,2,3,4-tetrahydropyrimidin-5-

OMe
O Cl = N
Me O X | \l
NN O N OH
H
ko B
Me

Hop chit néu trén duge didu ché ti N-(2,2-dicloro-3'-(5-formyl-4-

carboxamit

metoxypyridin-2-yl)-[1,1'-biphenyl]-3-y1)-1 .3-dimetyl-2,4-dioxo-1,2,3,4-
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tetrahydropyrimidin-5-carboxamit va azetidin-3-ol hydroclorua bing cich st dung quy
trinh twong tw nhu Budc d trong Vi du 89. San phim tho dugc tinh ché bang HPLC
didu ché d8 tao ra N-(2,2-dicloro-3'-(5-((3-hydroxyazetidin-1-yhmetyl)-4-
metoxypyridin-2-y1)-[1,1'-biphenyl]-3-y])-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit. 'HNMR (400 MHz, CD;0D) & 11,69 (s, 1H), 8,66
(s, 1H), 8,59 (s, 1H), 8,55 (d, J = 8,4 Hz, 1H), 7,64 — 7,54 (m, 2H), 7,53 (s, 1H), 7,48
(d, J= 6,4 Hz, 1H), 7,42 (dd, J = 8,0, 8,0 Hz, 1H), 7,10 (d, J = 7,2 Hz, 1H), 4,65 (bs,
1H), 4,55 (s, 2H), 4,11 — 4,38 (m, 2H), 4,13 — 4,02 (m, 2H), 4,10 (s, 3H), 3,55 (s, 3H),
3,38 (s, 3H). MS: (ES) m/z dugc tinh toan cho CyoH,sCLNsOs [M + H]" 596,1, phat
hién thiy 595,8.

Vi du 97: (S)—N-(2,2'-dicloro-3'-(4-metoxy-S-((((5-0xopyrolidin-2-
yl)metyl)amino)metyl)pyrimidin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-di0xo-
1,2,3,4-tetrahydropyrimidin-5-carboxamit
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Hop chit néu trén dugc diéu ché tr N-(2,2'-dicloro-3'-(5-formyl-4-
metoxypyrimidin-2-y1)-[1,1'-biphenyl]-3-yl)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit  va (S)-5-aminometylpyrolidin-2-on hydroclorua
bing cach sit dung quy trinh tuong tw nhu Budce d trong Vi du 89. San phim tho dugce
tinh ché bing HPLC didu ché d& tao ra (S)-N-(2,2'-dicloro-3'-(4-metoxy-3-((((5-
oxopyrolidin-2-yl)metyl)amino)metyl)pyrimidin-2-yl)-[ 1,1'-biphenyl]-3-yl)-1,3-
dimety1-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz,
CD,0D) & 11,70 (s, 1H), 8,71 (s, 1H), 8,66 (s, 1H), 8,55 (d, J = 8,0 Hz, 1H), 7,78 (d, J
= 8,0 Hz, 1H), 7,75 (dd, J = 8,0, 8,0 Hz, 1H), 7,48 — 7,38 (m, 2H), 7,10 (d, J= 7,6 Hz,
1H), 4,37 (s, 2H), 4,19 (s, 3H), 4,09 — 4,01 (m, 1H), 3,55 (s, 3H), 3,38 (s, 3H), 3,30 —
3,27 (m, 2H), 2,49 — 2,32 (m, 3H), 2,00 — 1,88 (m, 1H). MS: (ES) m/z dugc tinh toan
cho C30H30CLN;0s [M + H]" 638,2, phét hién thiy 638,2.
Vi du 98: Axit 1-((6-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydr0pyrimidin—S-carboxamido)-[1,1'-biphenyl]-3-yl)-4-metoxypyridin-3-
yl)metyl)-3-metyl azetidin-3-cacboxylic
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Hop chit néu trén dugc diéu ché tr N-(2,2'-dicloro-3'-(5-formyl-4-
metoxypyridin-2-yl)-[1,1'-biphenyl]-3 -y1)-1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit 3-metyl-3-azetidin carboxylic bang cach st
dung quy trinh twong ty nhu Budc d trong Vi du 89. San phim thd dugc tinh ché bing
HPLC didu ché d& tao ra axit 1-((6-(2,2-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3.4-
tetrahydropyrimidin-5-carboxamido)-[1,1 '_biphenyl]-3-yl)-4-metoxypyridin-3-
yl)metyl)-3-metyl azetidin-3-cacboxylic. 'H NMR (400 MHz, CD;0D) & 11,70 (s, 1H),
8,67 (s, 1H), 8,57 (s, 1H), 8,55 (d, /= 8,8 Hz, 1H), 7,62 — 7,54 (m, 2H), 7,50 (s, 1H),
747 (d,J=1,2 Hz, 1H), 7,41 (dd, J=7,2, 7,2 Hz, 1H), 7,10 (d, J=7,2 Hz, 1H), 4,62 —
4,51 (m, 4H), 4,15 (d, J= 10,8 Hz, 2H), 4,09 (s, 3H), 3,55 (s, 3H), 3,39 (s, 3H), 1,62 (s,
3H). MS: (ES) m/z dugc tinh toan cho C3H3oCILNsO6 [M + H]" 638,2, phat hién théy
638,0.

Vi du 99: Axit 1-((6-(2,2'-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-s-carboxamido)—[1,1'-biphenyl]—3-yl)-4—metoxypyridin-3-
yl)metyl) azetidin-3-cacboxylic
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Hop chit néu trén duoc didu ché tu N-(2,2'-dicloro-3'-(5-formyl-4-
metoxypyridin—Z-yl)-[l,1'-biphenyl]-3-y1)-1,3-dimety1—2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va axit 3-azetidin carboxylic bang céch st dung quy
trinh twong tw nhu Bude d trong Vi du 89. San phim thd dugc tinh ché bing HPLC
didu ché d& tao ra axit 1-((6-(2,2-dicloro-3'-(1,3-dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamido)-[1,1 '_biphenyl]-3-yl)-4-metoxypyridin-3 -yl)metyl)
azetidin-3-cacboxylic. 'H NMR (400 MHz, CD;0D) & 11,70 (s, 1H), 8,66 (s, 1H), 8,59
(s, 1H), 8,55 (d, J= 8,0 Hz, 1H), 7,64 — 7,54 (m, 2H), 7,52 (s, 1H), 7,48 (d, /=76 Hz,
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1H), 7,42 (dd, J = 8,0, 8,0 Hz, 1H), 7,10 (d, J=7,2 Hz, 1H), 4,57 (s, 2H), 4,49 — 4,38
(m, 4H), 4,10 (s, 3H), 3,78 — 3,66 (m, 1H), 3,55 (s, 3H), 3,39 (s, 3H). MS: (ES) m/z
dugc tinh toan cho CsHasCLNsOg [M + H]"624,1, phat hién thdy 623,9.

Vi du 100: (S)-N-(2,2'-dicloro-3'-(4-metoxy—S-((((5-oxopyrolidin-2-
yl)metyl)amino)metyl)pyridin-Z-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-di0x0-
1,2,3,4-tetrahydropyrimidin-5-carboxamit

OMe H
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Me\N/\/\lfj\H O \N
O)\N 0 Cl
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Hop chit néu trén duoc didu ché tr N-(2,2-dicloro-3'-(5-formyl-4-
metoxypyridin-2-y1)-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-carboxamit va (S)-5-aminometylpyrolidin-2-on hydroclorua
bing cach sir dung quy trinh tuong ty nhu Budce d trong Vi du 89. San phim tho dugc
tinh ché bing HPLC didu ché dé tao ra (S)-N-(2,2-dicloro-3'-(4-metoxy-5-((((5-
oxopyrolidin-2-yl)metyl) amino)metyl)pyridin-2-y1)-[1,1'-biphenyl]-3 -yl)-1,3-dimetyl-
2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-carboxamit. 'H NMR (400 MHz, CD;0D) 6
11,70 (s, 1H), 8,67 (s, 1H), 8,59 (s, 1H), 8,55 (d, J= 8,4 Hz, 1H), 7,63 — 7,55 (m, 2H),
7,53 (s, 1H), 7,47 (d, J = 6,8 Hz, 1H), 7,42 (dd, J = 8,0, 8,0 Hz, 1H), 7,10 (d, J= 8,0
Hz, 1H), 4,41 (s, 2H), 4,11 (s, 3H), 4,09 — 4,02 (m, 1H), 3,56 (s, 3H), 3,39 (s, 3H), 3,30
—3,27 (m, 2H), 2,48 — 2,33 (m, 3H), 1,99 — 1,86 (m, 1H). MS: (ES) m/z dugc tinh toan
cho C3;H;;CLN¢Os [M + H]" 637,2, phét hién thiy 636,9.

Vi du 101: N-(2,2'—diclor0-3'-(5-((((3R,4R)-3-hydroxytetrahydro-ZH—pyran-4-
yl)amino)metyl)-4-metoxypyridin-2-yl)-[1,1'-biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-S-carboxamit
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Hop chit néu trén duwgc didu ché tr N-(2,2-dicloro-3'-(5-formyl-4-
metoxypyridin-2-y1)-[1,1'-biphenyl]-3-yl)-1 ,3-dimetyl-2,4-dioxo-1,2,3,4-
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tetrahydropyrimidin-5-carboxamit ~ va (3R,4R)-4-aminotetrahydro-2H—pyran-3-01
hydroclorua bang cach st dung quy trinh tuong ty nhu Budc d trong Vi du 89. San
phém thd duge tinh ché bang HPLC didu ché d tao ra N-(2,2'-dicloro-3"-(5-((3R.AR)-
3 -hydroxytetrahydro-2H—pyran—4-yl)amino)metyl)—4-metoxypyridin-z-yl)- [1,1'-
biphenyl]-3-yl)-1,3-dimetyl-2,4-dioxo- 1,2,3,4-tetrahydropyrimidin-5 -carboxamit. 'H
NMR (400 MHz, CD;0D) & 11,70 (s, 1H), 8,67 (s, 1H), 8,58 (s, 1H), 8,55 (d, J= 8,4
Hz, 1H), 7,63 — 7,54 (m, 2H), 7,50 (s, 1H), 7,47 (d, J=17,6 Hz, 1H), 7,42 (dd, J=17.6,
7,6 Hz, 1H), 7,10 (d, J=7,6 Hz, 1H), 4,46 — 4,26 (m, 2H), 4,10 (s, 3H), 4,08 — 3,95 (m,
3H), 3,61 — 3,42 (m, 3H), 3,56 (s, 3H), 3,39 (s, 3H), 2,18 — 2,04 (m, 1H), 1,90 — 1,83
(m, 1H). MS: (ES) m/z dugc tinh toan cho Cs;;H3CLhNsOg [M + HJ" 640,2, phat hién
thiy 639,9.

Vi du 102: N-(2'-cloro-3'-(6-metoxy-S-((6-oxo-2,5-diazaspiro[3,4]octan-2—
yl)metyl)pyridin-l-yl)-2-metyl-[1,1'-biphenyl]-3-yl)-1,3-dimetyl—2,4-di0xo-1,2,3,4-

tetrahydropyrimidin-5-carboxamit
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Hop chét néu trén dugc didu ché tr N-(2'—cloro-3'-(5-formyl-é-metoxypyridin-
2-yl)-2-metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3 ,4-tetrahydropyrimidin-
5-carboxamit va 2,5-diazaspiro[3,4]octan-6-on bang cach sit dung quy trinh tuong tu
nhu Budce d trong Vi du 89. San phdm dugc tinh ché bang HPLC didu ché dé tao ra N-
(2'-cloro-3'-(6-metoxy->5 -((6-oxo-2,5-diazaspiro[3,4]octan-2-yl)metyl)pyridin—Z-yl)-2-
metyl-[1,1'-biphenyl]-3-y1)-1,3 -dimetyl-2,4-dioxo-1,2,3 JA-tetrahydropyrimidin-5-
carboxamit. "H NMR (400 MHz, DMSO-dg) 8: 11,05 (s, 1H), 8,75 (s, 1H), 8,24 (d, J =
8,0 Hz, 1H), 8,18 (bs, 1H), 7,62 (d, J= 7.6 Hz, 1H), 7,52 (dd, J= 17,6, 7,6 Hz, 1H), 7,36
(d, J=7,4 Hz, 1H), 7,30 (dd, /=78, 7,8 Hz, 1H), 6,97 (d, J = 7,5 Hz, 1H), 3,93 (s,
3H), 3,49 (s, 3H), 3,32 (s, 6H), 3,25 (s, 3H), 2,34 — 2,24 (m, 2H), 2,20 — 2,12 (m, 2H),
2,07 (s, 3H). MS: (ES) m/z dugc tinh toan cho C33H34CINGOs [M + H]" 629,2, phét hién
thiy 629,0.
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Vi du sinh hgc: Thir nghi¢ém hép thu mién dich lién két v6i enzyme - ELISA

Céac dia 96 15 dugce phu PD-L1 cua ngudi ndng d6 1pg/mL (thu dugc tir R&D)
trong PBS qua dém & 4°C. Cac 15 sau d6 dugc phong bé bing BSA 2% trong PBS
(trong lu'c_mg/thé tich) cung v6i TWEEN-20 0,05% trong 1 giov & 37°C. Céac dia nay
duoc rira 3 lan b%mg PBS/TWEEN-20 0,05% va céac hop chit dugc pha loang theo bac
(1: 5) trong moi truong pha lodng va thém vao cac dia ELISA. PD-1 cla ngudi va
biotin 0,3pg/mL (ACRO Biosystems) duoc thém vao va u trong 1 gio & 37°C sau do
rira 3 1An bing PBS/TWEEN-20 0,05%. Viéc phong bé 1An hai dugc thyuc hién bang
BSA 2% trong PBS (trong luong/thé tich)/ TWEEN-20 0,05% trong 10 phut ¢ 37°C va
cac dia duge rira 3 13n bang PBS/TWEEN-20 0,05%. Streptavidin — HRP bd sung trong
1 git & 37°C sau d6 céc dfa dugc rira 3 1an bang PBS/TWEEN-20 0,05%. Co chit TMB
duoc bd sung vao va phan ung trong 20 phut & 37°C. Dung dich dung (H,SO4 dic 2N)
duge bb sung vao. o hép thu dugc doc & bude song 450 nm bang may quang phd vi
dia. Két qua dugc thé hién trong Bang 1: Céc gia tri ICsg dugc cung cép nhu sau: tir

1000 dén 10.000 nM (+); tir 10 dén 1000 nM (++); nhé hon 10 nM (+++).
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Céc phuong an cu thé ctia sang ché nay dugc md ta & déy, bao gdm c4 phuong
hirc tét nhét ma tac gia sing ché biét dé thuc hién sang ché. Khi doc phin md ta & trén,
cdc bién thé ciia cac phuong an duge boc 16 ¢6 thé tré nén rd rang ddi v6i ngudi lam
viéc trong linh vuc k¥ thuét ndy, va ngudi c6 k¥ nang trong linh vuc ndy dugc mong
doi 12 6 thé st dung céc bién thé d6 néu thich hop. Theo do, sing ché dwoc du dinh
rang s& duogc thyc hanh khac v6i nhiing gi dugc md ta cu thé & day va sang ché s& bao
gbm tat ca cac sta dbi va twong duong cia d6i tuong dugc néu trong cac yéu cAu bao
ho & day khi duge luat hién hanh cho phép. Hon nita, sy két hop bat ky cia cac yéu td
dugc mo ta & trén trong tAt ca cac bién thé c6 thé c6 cua ching déu dugc bao gdm trong
sang ché trir khi c6 chi dinh khac & day hodc mau thuan r6 rang theo ngft canh.

Tht ca cac 4n pham, don ding ky bing séng ché, sb truy cap va céc tai liéu
tham khao khac dugc trich din trong ban mé ta ¢ day ddu duoc két hop bang cach tham
chidu nhu thé mdi cong bd hodc don ding ky sang ché riéng 1& dugc chi dinh cu thé va

riéng 1& dé dugc két hop bang cach tham chiéu.
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YEU CAUBAO HQ

1. Hop chét c6 cong thic (1):

(R%), )

hogc mudi duge dung, hodc chét dong phan 1ap thé cta ching, trong dé:

A 12 nhom heteroaryl c6 tir 5 dén 10 canh khong dugc thé hoac duoc thé bang mot dén
nim thanh vién dugc chon doc ldp tir nhom gém c6 halogen, C;; alkyl,
Cy.; haloalkyl, Cy_; alkoxy, Cy.; haloalkoxy, va CN;

X! 1a C, alkylen, khong dugc thé hodc dugc thé bing mot hogc hai thanh vién duge
chon ddc 1ap tr nhom gf“)m c6 Cy, alkyl va CO,H;

R va R mdi nhém duoc chon mdt cach doc 1ap tir nhém gdm c6 H, Cyg alkyl, Cig
haloalkyl, -Y, -X2-CO,R?, -X*-OR? -X>-NR'R’, X2-C(O)NRR®, -X*-SO,R’,
X2-80,NR°R®, -X2-SO;R* va —X2-Y trong 46 m&i X* 1a Cy. alkylen va Cig
alkyl hodc Cy. alkylen bét ky, khong dugc thé hoic duogc thé béng mot hodc hai
thanh vién dugc chon doc ldp tr nhom gém c¢6 OH, SO,NH,, C(O)NH,,
C(O)NHOH, PO;3H,, CO,C,g alkyl va CO,H, va mdi Y duoc chon tir nhom gém
¢6 Cs.6 xycloalkyl, Cq.g heterocyclyl va heteroaryl co 5 dén 6 canh, mdi nhém
néu trén khong dugce thé hodc duoc thé bang mot dén bén thanh vién duogc chon
doc 1ap tir nhém gém ¢6 oxo, OH, C4 alkyl, C;_4 haloalkyl, Cy4 hydroxyalkyl,
Cy4 alkoxy, Cp4 haloalkoxy, Ci4 hydroxyalkoxy, SO,NH,, C(O)NH,,
C(O)NHOH, PO;H,, CO,C,galkyl, SO;H va CO,H;

hodc R* va R?® dugc két hop dé tao thanh vong c6 tir 4 dén 9 canh hodc vong x04n, ¢o
ttr khong dén hai dinh vong 1a di nguyén tir bd sung duge chon tr O, N hodc S;
trong d6 vong dugc tao thanh bang cach két hop R? va R®, khong dugc thé hoic

duge thé bang 1 dén 4 nhém thé duge chon ddc 14p tir nhom gdm cb oxo,
Cps alkyl, Cps haloalkyl, Cps hydroxyalkyl, -X’-CO,R?, -X>-OR’, -
X3NRR®, XP-C(O)NR'R?, -X°-SO,R* , -X*-SO,NR'R” , va X*-SO;RY;
trong do X 12 lién két hodic Cy.¢ alkylen;
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R® va R* mdi nhém dugc chon mdt cach doc 1ap tir nhém gdm c6 F, CL, CN, CHs,
OCH;, CH,CHj; va CFj3;

chi s6 dusin1a 0, 1, 2 hodc 3;

m3i R3* dugc chon doc 14p tir nhém gdm cé H, F, Cl, Cy; alkyl, Cy3 alkoxy, Cy
haloalkyl, C;.3 haloalkoxy, C; alkenyl va CN;

RS, R’ va R® mdi nhém dugc chon mdt cach dc 1ap tir nhom gbm c6 H, F, Cl, CN,
CHj;, OCH;, CH,CHj va CFs;

7 1a vong di vong khong thom don vong c6 6 canh dugc thé tiy ¥ bang mot hogc hai
nhém oxo va duge thé tiry ¥ bing t6i da bon R* va/hoic R®;

mdi R?* duge chon doc 14p tir nhom gé)m c6 H, C,.¢ alkyl, Cs.xycloalkyl, Ci.6 haloalkyl,
C,.¢ hydroxyalkyl, Cy¢alkylen-CO,H, va Cisalkylen-SOs;H;

mdi R® duogc chon doc 1ap tir nhom gém c6 H, Cy¢alkyl, C3.¢xycloalkyl, Cy.¢ haloalkyl,
C,.¢ hydroxyalkyl, Cy alkylen-CO,H, va C alkylen-SO;H, mdi nhém trong s6
cac nhom néu trén khong duoc thé hoic dugc thé béng mot hodc hai thanh vién
dugc chon doc lap tir OH, SO,NH,, C(O)NH,, C(O)NHOH, PO;H,, CO,Cy3
alkyl va CO,H;

va R* va R, khi dugc gén vao cing nguyén ti nito, duge két hop tiy y dé tao thanh
vong c6 4 dén 8 canh, hodc vong xo#n khong duge thé hogc dugc thé bang
halogen, OH, SO,NH,, C(O)NHo,, C(O)NHOH, PO3;H,, CO,Cyy alkyl hoac
CO,H.

2. Hop chét theo diém 1, hodc mubi duge dung cta no ¢ cong thic (la):

e P,

N

Z° N ATXTNS 2b

H o R R
(Ia).

3. Hop chét theo diém 1, hodc mubi dugc dung cta nd, trong d6 A 1a nhém heteroaryl
¢6 5 ho#ic 6 canh khong dugce thé hozic dugc thé bang tir mot dén ba thanh vién duoc

chon doc 1ap tir nhom gém ¢6 halogen, Cy.3 alkyl, C;3 haloalkyl, Cy3 alkoxy, va CN.

4. Hop chét theo diém 1, hodc mudi dugc dung cia nd, trong d6 A 1a nhém heteroaryl

¢6 6 canh khong dugc thé hodc dugc thé bang tir mot dén ba thanh vién dugc chon doc
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1ap tr nhom gém c6 halogen, C.; alkyl, C.; haloalkyl, C_; alkoxy, va CN.
5. Hop chét theo diém 1, hoic mubi duge dung cia né, ¢ cong thirc (Ib):

LT

A N’

Z m . O ~— \sz
(Ib).

6. Hop chét theo diém 1, hodc mudi dugc dung ctia n6, trong d6 A khong dugc thé hoiic

duge thé bang mot hodc hai thanh vién dugc chon doc 1ap tir nhoém gém c6 OCH; vaF.

7. Hop chét theo diém 1, hoic mubi dugc dung cla nd, trong d6 A 13 heteroaryl c6 6
canh dugc chon tr nhém gém c6 pyridin, pyrimidin, pyrazin va 1,2,4-triazin, mdi nhém
néu trén khong dugce thé hodc dugc thé b??mg mdt hodc hai thanh vién duoc chon doc 1ap

tir nhém gdém c6 OCH; va F.

8. Hop chét theo didm 1, hodic mubi duge dung cta nd, trong d6 Z 1a vong di vong

khong thom don vong c6 6 canh c6 céng thirc duge chon tir nhém gbm c6:

R;\\ )\ o Rk/f ijll\?/j;
Ra

9. Hop chit theo didm 1, hodc mubi dugc dung cua nd, trong d6 Z 1a vong di vong
khong thom don vong dugc chon tir nhom gdbm c6 piperidinyl, morpholinyl,
tetrahydropyranyl, va tetrahydrofuranyl, mdi nhém néu trén dwoc thé tuy ¥ tdi da bbn
R® va/hoiic RP.

10. Hop chét theo diém 1, hodc mubi duoc dung cla nd, trong do —N(Rza)(RZb) dugc

chon tir nhém gdm coé:
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H3C CH;
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N
H H H CH
O 3
0 o ,va 0
.CH,
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I H CH
CH3 H H3C CH3 H 3

11. Hop chét theo diém 1, hodc mudi dugc dung cia no, trong d6 “NR*)(R*®) dugc

chon tir nhém gom co6:
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A{N g{N &N ;\N
L iy oo P
OH CO2H CHs
CO,H
£, S AN CO,H &Q
‘:>7002H O/ CO,H
OH
;\N/\ :"\N e

N
H N N
0
< AJ &NQ &NQ & A
OH H OH H OH H
. o 0 0
“N Sy J{NQ Sy
H H  oH H OH
o H
N N Ny
“{N E'/\&N , va NX\NH
OH © ©
H

12. Hop chét theo diém 1, hodc mudi duge dung cua n6, trong do —N(Rza)(RZb) duoc

chon tir nhém gdm co:



52363 129/133

o~ N o
O (0] O
ﬁNH /dNH ﬁN-CHg
& N N
H \ H
CH,

CHy

H
N N 3 N N
3 .

13. Hop chét theo diém 1, hoic mudi dugc dung cua no, trong d6 hop chit nay 1a chat

dbng phan lap thé tinh khiét v& mit quang hoc hogc dugc lam giau.

14. Hop chét theo didm 1, hodc mudi duoc dung ctia n, trong d6 Y dugc chon tir nhém
gf“)m Cs.6 xycloalkyl va C,g heterocyclyl, mdi nhém néu trén khong dugc thé hodc dugc
thé béng mét dén bdn thanh vién duoc chon doc 14p tir nhoém gém c6 oxo, OH, C;4
alkyl, C4 haloalkyl, Cj4 hydroxyalkyl, Ci4 alkoxy, C;4 haloalkoxy, Ci4
hydroxyalkoxy, SO,NH,, C(O)NH,, C(O)NHOH, PO;H,, CO,C,3 alkyl, SOsH va
CO,H.

15. Hop chét theo diém 1, hoic mudi duoc dung cua nd, trong d6 Z la vong di vong
khong thom don vong c6 6 canh, dugc thé tiy ¥ bang mot hodc hai nhém oxo va dugc

thé tiy y bing mdt nhém R* va/hodc mot nhom R®.

16. Hop chét theo didm 1, hodc mudi dugc dung cia no, trong d6 Z la vong di vong
khong thom don vong c6 6 canh, dugc thé tiy y bang mot hodc hai nhom oxo va duoc

thé tily ¥ bing mot nhém R* va/hodc mot nhém R®; va m&i nhém R%, R7 vaR® 1a H.

17. Hop chét theo didm 1, hoiic mudi duge dung clia no, trong d6 Z 1a vong di vong
khong thom don vong c6 6 canh dugc chon tir nhom gbm c6 piperidinyl, morpholinyl

va tetrahydropyranyl, dugc thé tuy ¥ bang mot hodc hai nhom oxo va duge thé tiy y
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bing mdt nhém R? va/hoic mdt nhém R,

18. Hop chét theo diém 1, trong d6 hop chét néu trén duoc chon tir nhém gdm co:

)\(\ o,
poassoatliin
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o/
i ) o hd
H
SN N N
A "
O Ir O

hodc mudi dugc dung cta ching.

19. Duoc phém chira hgp chét theo diém 1, hoic mubi duoc dung cta nd, va ta dugc

dugc dung.

20. Hop chét theo diém 1, c6 cong thirc:

p w

hodc muoi dugce dung cia nd.

21. Hop chét theo diém 1, c6 cong thirc:

OMe
NH
o) a NZ N
L H
\N/Y\N O AN
PP
Cl
O N O
|
hodc muoi dugc dung cua no.

22. Hop chét theo diém 1, c6 cong thirc:

AR
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hodc mudi dugce dung cua no.

23. Hop chét theo diém 1, c6 cong thirc:

=z
0 O cl NH/\Q
N OH
\N%N (o
A :
al
O Il\T (@]

hodc mubi dugce dung cia no.

24. Hop chét theo diém 1, c6 cong thic:

OMe O)
0 al N)\(\N““ .
| H :
N oH
\N x N N
H
I !
o T 0

hodc mudi duge dung cua no.
25. Hop chat theo diém 1, c6 cong thirc:
O/
0 NI TN
l H
PP .
O N O ©
I
hodc mubi dugc dung cia no.

26. Hop chét theo diém 1, c6 cong thirc:

o~
NH
o O c11\lr\
\N\ N F
PN !
o IiI o)

hodc muoi dugc dung cua no.

ot

27. Hop chét theo diém 1, c¢6 cong thic:

132/133
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hodc mubi dugc dung cia no.

28. Hop chit theo diém 1, c6 cong thirc:

O/
i 0 ot hd
H
\N x N /N
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O IT O

hodc mubi dugc dung cia nd.
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