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(54) HOP CHAT OXOPICOLINAMIT, QUY TRINH PIEU CHE NO VA DUQC PHAM
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(57) Sang ché @& cap dén hop chat oxopicolinamit, quy trinh diéu ché hop chét nay va
dugc pham chira n6. Cu the hon, sang ché dé cap dén hop chit oxopicolinamit nhu dugc
thé hién trong cong thic tong quat (AI), quy trinh diéu ché hop chat nay va duoc pham
chira hop chat nay lam tac nhan tri liéu, cu thé 1a lam chat e ché yéu t6 dong mau Xla
(Yéu t6 XIa, FXIa trong thoi gian ngin), trong d6 dinh nghia vé mdi phan tir thé trong
cong thuc tong quat (AI) 1a gidng nhu duoc xac dinh trong ban mé ta.
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Linh vire ky thuat dwoc dé cip

Sang ché dé cap dén nhém din xuit oxopyridinyl amit, phuong phép diéu ché din
xut nay, va dugc phém chtra n6 1am chét Gc ché yéu tb dong méau Xla (Yéu t6 Xla,

dugc viét tit 1a FXIa).
Tinh trang k§ thuit ciia sang ché

BHang ndm, cac bénh vé tim mach va mach méu n3o nhu mach méu ndo, nhdi
méu nio, nhdi mau co tim, bénh tim mach vanh va xo ciing dong mach chiém gﬁn 12
tridu nguoi, chiém gan 1/4 tdng sb ngudi chét trén thé gici va tré thanh ké thu sb 1 trén
toan thé gidi.cia suc khoe con ngudi. S8 ngudi chét vi bénh tim mach & Trung Qudc
moi ndm 12 hon 2,6 triéu, va 75% bénh nhén sbng st bi tan tat, va hon 40% trong s6
ho bi tan tat nghiém trong. VAn dé huyét khdi gy ra bdi cac bénh tim mach va mach
méau ndo va tiéu duong va cac bién ching cia ching da tr& thanh mot vAn dé cip bach

can duge giai quyét ngay hom nay.

Theo dir liéu ctia Datamonitor 2011 tir cac nha phan tich thi truong doc 14p,
véi vide san xudt thude gde, ty 16 bénh tim mach va chuyén héa & bay thi truong chinh
s& dat dinh vao nim 2011 va sau d6 giam din. Doanh thu s& giam tir 109 ty d6 la nam
2010 xudng con 101 ty d6 la vao nam 2019. Thi truong huyét khdi van én dinh vé co
ban, tr 19,5 ty d6 la ndm 2010 xuéng con 18,9 ty d6 la vao ndm 2019 (Datamonitor:
HC00034-001, HC00139-001). Bao cao nghién citu Guangzhou Punctuation 2011
cling cho thdy quy md thi trudng thudc chéng huyét khéi cia Trung Qudc vao nim
2011 dat t6i 8.135 ty nhan din té, ting trudng 20,52% hang nim, v6i tiém ning thi
truong rt 16n (bdo céo nghién ciru thi trudong thude chéng huyét khéi: Guangzhou

Punctuation (2011)).

Qua trinh dong méu cua nguoi, bao g@)m mot con dudng ndi tai, mot con
duong bén ngoai va mot con dudng chung (Annu. Rev. Med. 2011.62: 41, 5757), 1a
mdt phan ng diy chuyén trong d6 qu4 trinh lién tuc dugc ting cuong va khuéch dai

bang cach kich hoat lién tuc nhidu zymogen. Tang dong méu dugc bit ddu bang con
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dudng ndi sinh (con dugc goi 1a con dudng kich hoat tiép xtc) va con dudng ngoai
sinh (con duoc goi 1a con dudomg yéu t6 mé) dé tao ra FXa, sau d6 tao thanh thrombin

(FIla) bang con duong chung, va fibrin dugc hinh thanh cubi cing.

Con dudng ndi sinh 1a dé chi qué trinh tir kich hoat yéu té XII dén su hinh
thanh phirc hop Xla-VIIIa-Ca2 + PL va kich hoat yéu t6 X, va con dudng déng mau
ngoai sinh 13 dé chi qua trinh giai phéng yéu té mé (TF) dén sy hinh thanh phtrc hop
TF-VIIaCa2 + va kich hoat yéu t6 X. Con dudong chung 1a dé chi qua trinh hinh thanh
yéu td Xa, hai con dudng dugc Két hop thanh mot, prothrombin dugc kich hoat va
fibrin duoc hinh thanh cudi cing, va FXI 13 can thiét dé duy tri con dudng ndi sinh va
déng mot vai trd quan trong trong viéc khuéch dai cac ting déng méu. Trong ting
ddng mau, thrombin kich hoat phan hdi FXI va FXI (FXIa) di duoc kich hoat dén lugt
minh thic ddy san xuit hang loat thrombin, nhd d6 khuéch dai duge ting dong mau.
Do d6, chat dbi khéng FXI da duogc phat trién rong rai dé diéu tri cac loai huyét khdi
khéc nhau.

Thubc chéng déng mau truyén théng nhu warfarin, heparin, heparin trong
luong phén tir thip (LMWH) va céac thudc méi duogc ban trén thi truong trong nhimg
nam gin day, nhu thudc e ché FXa (Rivaroxaban, apixaban, v.v.) va thubc @rc ché
thrombin (dabigatran etexil c6 tac dung t6t trong viéc giam huyét khéi va chiém phan
16n thi truong tim mach va mach méu nao v6i hi€u qua rd rét, nhung tdc dung phu cta
ching ciing ngay cang dang ké, trong d6 "nguy co chay mau" 13 mét trong nhitng vén

dé nghiém trong nhat (N Engl ] Med 1991; 325: 153-8, Blood. 2003; 101: 4783-4788).

Sy thiéu hut FXI & ngudi (hoat tinh FXI <15U / dL) con dugc goi 1a bénh ua
chay mau typ C. Loai bénh nh4n nay c6 kiéu hinh chay mau nhe va thinh thoang chay
mau tu phat. Ngay ca trong truong hop chén thuong hodc phiu thuit, chirc ning cim
méu cia co thé khong bi anh huéng. Bénh nhan méc bénh bénh wa chay mau typ C ¢6
thé mang thai binh thudng (Arterioscler Thromb Vasc Biol. 2010; 30: 388-392). Diéu
nay cho thiy sy bao dam cta FXIa t6t hon déang ké so v6i FXa. Do d6, FXIa muc tiéu
d3 tr& thanh mét chii d& nghién ctru dugc quan tAm cila cac cong ty va td chirc nghién
ctru 16n. Trong md hinh huyét khéi, viéc tc ché yéu td FXla c6 thé 1am Gc ché mot

cach hiéu qua sy hinh thanh huyét khdi, nhung trong truong hop huyét khéi nang hon,
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FXla it ¢6 tac dung (Blood. 2010; 116 (19): 3981-3989). Théng ké 1am sang cho thiy
rang viéc tang lugng FXIa 1am ting ty 1é mic VTE (Blood. 2009; 114: 2878-2883),
trong khi nhimg ngudi bi thiéu hut FXIa nghiém trong s& gidm nguy co mic DVT
(Thromb Haemost 2011; 105: 269-273).

FXIa 12 m6t muc tiéu méi ndi va cac patent bdc 16 cac hop chit c6 hoat tinh trc
ché FXIa bao gdbm cic cbng bd don qudc t& W09630394, W09941276,
W02013093484, W02004002405, W02013056060, W02017005725 va don yéu ciu
clp patent M§ sb US20050171148. Trong s6 d6, chi co oligonucleotit ddi nghia
(antisense oligonucleotides: ASO) BAY-2306001 ctua Bayer dugc dua vao nghién ciu
1am sang giai doan II v thu dugc két qua tot. Trong thir nghiém 14m sang giai doan I
cta thudc, hoat tinh FXI cta dbi tugng cho théy sy giam lidu kéo dai, phu thudc vao
lidu, kém theo kéo dai aPTT, ngay ca khi FXI trong co thé giam xudng dén murc khong
thé phat hién, s& khong c6 triéu chimg xuit huyét lién quan dén thube. Két qua nay cho
théy tiém nang cia FXIa nhu mdt muc ti€u mdi ndi (Arterioscler Thromb Vasc Biol,
2013, 33 (7) 1670-1678). Tuy nhién, FXI ASO dugc ding bing cach tiém va c6 tac
dung chdm. Phai mét vai tudn dé hinh thanh tic dung chéng huyét khéi, didu nay cé
thé duoc gidi han 1am thudc phong ngira. Lién quan dén cac chat trc ché phan tir nhd,
chi ¢6 chét we ché FXIa (cong ty BMS) duge dua vao giai doan 1am sang I nim 2014.
Cho dén nay, khong c6 két qua 1am sang nao dugc bio céo, do d6, nghién ciru vé
thubc trc ché FXIa méi ¢6 ¥ nghia rat 16n.

Sang ché dé xuét chét dbi khang FXIa phan tir nhé méi c6 ciu triic cong thirc
(Al), trong d6 R' trong cong thirc 13 C(O)R, c6 su cai thién déng ké vé tac dung
chéng dong mau va sy hip thu dugc 1y cia toan bd hop chat. Hop chat theo sang ché
c6 hoat tinh cao hon so véi cac hop chit dd dugc cip bang sang ché c¢6 cdu truc 16i
tuong tir. Dic biét, hop chét theo sang ché c6 tac dung chéng dong mau tuyét voi, va
c6 hoat tinh dugc dong hoc tdt, va c6 thé duogc st dung dé diéu tri va/hodc ngdn nglra

hiéu qua cac bénh tim mach va mach méu ndo va céc triéu ching huyét khoi
Ban chat ky thuat ciia sang che

Vi cac 1y do néu trén, muc dich cia sang ché 13 d& xuit hop chit ¢ cong thirc
(AD):
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hozc chat hd bién, mesome, raxemat, chat dong phan doi anh, chat dong phan khong
d6i quang ctia né, hodc hdn hop clia nd, hodc mudi duge dung clia nd, hoic tién duoc

chét cta no,

trong do:
vong A 1a aryl hodc heteroaryl;
R'1a-C(O)R’;

mdi R?* 13 giéng nhau hodc khac nhau va mdi nhém nay doc 14p dugc chon tir
nhom bao gém hydro, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, amino, nitro,
xyano, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R? duoc chon tir nhém bao gbém halogen, alkyl, haloalkyl, alkoxy,
xycloalkyloxy, haloalkoxy, amino, nitro, Xyano, hydroxy, hydroxyalkyl va alkylthio,
trong d6 mdi nhom alkyl, alkoxy, haloalkyl, haloalkoxy, hydroxyalkyl va alkylthio nay
tiy ¥ duoc thé bang mot hoic nhidu nhém dugc chon tir nhém bao gdm doterd,

halogen, alkoxy, haloalkoxy, amino, nitro, xyano, hydroxy, va hydroxyalky];

R* duoc chon tir nhém bao gdm hydro, alkyl, alkoxy, haloalkyl, hydroxyalkyl,
xycloalkyl, xycloalkyloxy, heteroxyclyl, aryl va heteroaryl, trong d6 mdi nhém alkyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl ndy tuy y dugc thé bang mét hodc nhidu
nhém R’;

mdi R’ 13 gidng nhau hoic khac nhau va mbi nhém nay doc 1ap duoc chon tir
nhém bao gdm hydro, alkyl, alkoxy, oxo, halogen, haloalkyl, haloalkoxy, amino, nitro,
xyano, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -C(O)R®,
-C(O)OR®, -NHC(O)R®, -NHC(0O)OR?, -NR'*R'!, -C(O)NR'R"!, -CH,NHC(O)OR?,
-CH,NR'R', -C(0)OCHR')R va -S(0).R®, trong d6 alkyl tuy y dugc thé bing
mét hodc nhidu nhém duoc chon tir nhém bao gém doteri, halogen, alkoxy,

haloalkoxy, amino, nitro, xyano, hydroxy, hydroxyalkyl, -NR'°R'! v -NHC(O)OR®,;
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R’ duge chon tir nhém bao gém hydro, alkyl, haloalkyl, alkoxy, haloalkoxy,
amino, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl, trong dé
mdi nhém alkyl, alkoxy, xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y dugc
thé béng mét hodc nhidu nhém duge chon tir nhém bao gf“)m hydro, doteri, halogen,
alkyl, alkoxy, haloalkoxy, amino, nitro, Xyano, hydroxy, hydroxyalkyl, xycloalkyl,
xycloalkyloxy, heteroxyclyl, aryl va heteroaryl;

R® dugc chon tir nhém bao gém hydro, alkyl, haloalkyl, hydroxy, amino,
xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R’ dugc chon tir nhém bao gé)m hydro, doteri, halogen, alkyl, alkoxy,
haloalkyl, amino, nitro, Xyano, hydroxy, hydroxyalkyl, xycloalkyl, xycloalkyloxy,
heteroxyclyl, aryl va heteroaryl, trong &6 mdi nhém xycloalkyl, heteroxyclyl, aryl va
heteroaryl nay tiiy ¥ duoc thé bang mot hodc nhidu nhém dugc chon tir nhém bao gbm
doteri, halogen, alkyl, alkoxy, haloalkyl, amino, nitro, Xyano, hydrbxy, hydroxyalkyl,
xycloalkyl, xycloalkyloxy, heteroxyclyl, -NHC(O)R"?vaR";

R'%va R'" 13 gibng nhau hoic khac nhau, va mdi nhém nay doc 1ap dugc chon
tr nhém bao gbém hydro, alkyl, haloalkyl, xycloalkyl, heteroxyclyl, -C(O)OR® va
-OC(0O)OR', trong d6 mdi nhém xycloalkyl va heteroxyclyl ndy tiy v dugc thé bing
mot hodc nhiéu nhém duge chon tir nhém bao gém doteri, halogen, alkyl, alkoxy,
haloalkyl, 0xo, amino, nitro, xyano, hydroxy va hydroxyalkyl;

R'? duge chon tir nhém bao gdm hydro, alkyl, alkoxy, haloalkyl, haloalkoxy,
amino, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R" 13 aryl hoac heteroaryl, trong d6 mdi nhém aryl va heteroaryl ndy tiy y
duoc thé béng mot hoac nhiéu nhém duge chon tr nhém bao gém hydro, doteri,
halogen, alkyl, alkoxy, haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl,
xycloalkyl, xycloalkyloxy va heteroxyclyl;

nbang 0, 1, 2, 3 hoic 4;

m br?mg 0, 1 hodc 2; va

S béng 0, 1,2,3 hoac 4.
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Theo mét phuong an thuc hién duge uvu tién cua sang ché nay, hop chét c6

cong thire (AI) 12 hop chit c6 cong thire (I):

R

6
3 R\L1 ’
R yZ NJYN@’(R%S
NS \O O
1

R

hoic chat hd bién, mesome, raxemat, chat dong phan d6i anh, chit dong phan khong
doi quang cua nd, hodc hdn hop ciia né, hodic mudi dugc dung cliia n6, hodc tién duge

chét cia no,
trong do:

L' 1a alkylen, trong d6 alkylen tuy y dugc thé bing mot hoic nhiéu halogen

hoac doteri;

R® duge chon tir nhém bao gdm hydro, doteri, halogen, alkyl, alkoxy, amino,
nitro, xyano, hydroxy, hydroxyalkyl, xycloalkyl, xycloalkyloxy, heteroxyclyl, aryl va
heteroaryl, trong d6 mdi nhém xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y
dugc thé béng mét hodc nhidu nhém dugc chon tir nhém bao ngm doteri, halogen,
alkyl, alkoxy, haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl, xycloalkyl,
xycloalkyloxy, heteroxyclyl, -NHC(O)R"ZvaR";

R!? dugc chon tir nhém bao gdm hydro, alkyl, haloalkyl, amino, xycloalkyl,

heteroxyclyl, aryl va heteroaryl;

R' 13 aryl hoic heteroaryl, trong d6 mdi nhém aryl va heteroaryl nay tiy ¥
duoc thé béng mot hoic nhiéu nhém duge chon tir nhém bao gém hydro, doteri,
halogen, alkyl, alkoxy, haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl,
xycloalkyl, xycloalkyloxy va heteroxyclyl; va

vong A, R'~R?, R’ n va s 1a nhu duge xAc dinh trong cong thic (Al).

Theo mét phuong an thuc hién duge uu tién cia sang ché nay, hop chit c6

cong thirc (AI) 13 hop chit c6 cong thirc (Iaa):



(laa)

hodc chit hd bién, mesome, raxemat, chat dong phan d6i anh, chat dong phan khong
d6i quang ctia n6, hoic hdn hop ciia nd, hodc mudi duge dung cia nd, hodc tién duge

chét ctia no,
trong do:
vong A, L', R'~R?, R°~RS, n va s 1a nhu duge x4c dinh trong cong thire (D).

Theo mét phuong an thyc hién duge uu tién cua sdng ché nay, trong hop chét

\@/(R5)s
c6 cong thuc (AD), duoc chon tir nthém bao gbm :

(R

R): R)s R%)s
{j e o
wﬁWQW@w

R®)s
_@Q‘ % @N By(R5)s @N} S
R)s
S 0
R")s

@%QWQé L

trong d6 R’ va s 1a nhu duge xac dinh trong cong thic (Al).
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Theo mdt phuong an thuc hién duge uu tién cia sang ché nay, hop chét ¢

cong thirc (AI) 12 hop chét ¢6 cong thirc (II):

trong do:

R’ dugc chon tir nhém bao gbm alkyl, xycloalkyl va haloalkyl, trong d6 mdi
nhom alkyl va xycloalkyl nay tuy y dugc thé bing mot hodc nhiéu nhém dugc chon tir
nhém bao gdm doteri, halogen, alkyl va xycloalkyl; va

L', R% R? R’ R® van 1a nhu dugc xac dinh trong cong thirc (I).

Theo modt phuong an thuc hién dugce uvu tién clia sdng ché ndy, trong hop chét
c¢6 cong thirc (AI), mdi R 14 giébng nhau hoic khic nhau va mdi nhém nay doc 1ap
duge chon tir nhém bao gdm alkyl, alkoxy, oxo, halogen, haloalkyl, xyano, hydroxy,
-C(O)OR®, -NHC(O)OR®, -C(O)NR'’R', -CH,NHC(O)OR®, -CH,NR'R",
-C(O)OCHR')R" va -S(0),R%; R® dugc chon tir nhém bao gdm hydro, alkyl,
hydroxy va amino; R'® va R'! 13 gidng nhau hoic khic nhau va mdi nhém nay doc lap
dugc chon tir nhém bao gbébm hydro, alkyl, haloalkyl, xycloalkyl, heteroxyclyl,
-C(O)OR® va -OC(O)OR", trong d6 mdi nhém xycloalkyl va heteroxyclyl ndy tiy ¥
dugce thé béng mot hoac nhiéu nhém duge chon tir nhém bao gém doteri, halogen,
alkyl, alkoxy, haloalkyl, oxo, amino, nitro, xyano, hydroxy va hydroxyalkyl; va R71a
alkyl. '

Theo mot phuong an thuc hién duoc vu tién cia sang ché nay, trong hop chat
¢6 cong thirc (AI), R! 14 -C(O)R’; R7 dugc chon tir nhém bao gdm alkyl, xycloalkyl va
haloalkyl, trong d6 mdi nhém alkyl va xycloalkyl ndy tuy y duoc thé bang mot hoic
nhidu nhém duoc chon tir nhém bao gdm doteri, halogen, alkyl va xycloalkyl. Theo
mot phuong 4n thuc hién dugce vu tién cia sang ché nay, hop chét cé cong thirc (AI) 13

hop chit c6 cong thirc (I1D):



trong do:

mdi R’ 13 giéng nhau hozc khac nhau va mdi nhém nay doc 14p duge chon tir
nhém bao gdém alkyl, alkoxy, oxo, halogen, haloalkyl, xyano, hydroxy, -C(O)OR®,
-NHC(O)OR®, -C(O)NR'’R", -CH,NHC(O)OR®, -CH,NR'R" -C(O)OCHR'*)R"
va -S(0)R%; R® dugc chon tir nhém bao gdm hydro, alkyl, hydroxy va amino; R va
R 14 giéng nhau hoic khic nhau va mdi nhém nay doc 1ap duge chon tir nhém bao
gbm hydro, alkyl, haloalkyl, xycloalkyl, heteroxyclyl, -C(O)OR? va -OC(O)OR",
trong d6 mdi nhém xycloalkyl va heteroxyclyl ndy tuy ¥ duoc thé bang mot hoic
nhiéu nhém duge chon tir nhém bao gdm doteri, halogen, alkyl, alkoxy, haloalkyl,

0X0, amino, nitro, xyano, hydroxy va hydroxyalkyl; va R 13 alkyl;

R’ dugc chon tir nhém bao gdm alkyl, xycloalkyl va haloalkyl, trong d6 mdi
nhém alkyl va xycloalkyl nay tiy ¥ dugc thé bing mot hodc nhiéu nhém dugc chon tir
nhém bao gdm doteri, halogen, alkyl va xycloalkyl; va

L' R? R, R® va n 12 nhu duoc x4c dinh trong cong thirc (I).

Theo mot phuong an thyc hién duge uu tién cua sang ché nay, hop chét ¢

cong thirc (AI) 13 hop chét c6 cong thirc (IV):

R,
L

trong do:

L', R% R?, R® R’ van 12 nhu dugc xac dinh trong cong thirc (III).
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Theo mdt phuong an thuc hién duge vu tién cua sang ché nady, trong hop chat

cé cong thuc (Al), trong d6 R%1a halogen; van béng 0, 1 hoac 2.

Theo mdt phuong an thuc hién duge vu tién cua sang ché ndy, trong hop chat
¢6 cong thirc (AI), R® 1a alkoxy, trong d6 alkoxy tuy y dugc thé bang mot hodc nhiéu

doteri hodc halogen.

Theo mdt phuong an thyc hién dugce vu tién cua sang ché nay, trong hop chét
c6 cong thire (I), L' 13 -(CR'™,),-, x 12 s6 nguyén tir 1 dén 4; R' 13 hydro hodc doteri;
RS dugc chon tir nhém bao gém hydro, doteri, halogen, alkyl, alkoxy, xycloalkyl,
xycloalkyloxy, heteroxyclyl, aryl va heteroaryl; trong do mdi nhém xycloalkyl,
heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bing mot hodc nhidu nhém duge
chon tr nhém bao gbm doteri, halogen, alkyl, alkoxy, xycloalkyl, heteroxyclyl,
-NHC(O)R' va R"; R 13 alkyl hoic xycloalkyl; R" 13 aryl hoic heteroaryl, trong d6
mdi nhém aryl va heteroaryl nay tuy ¥ duoc thé bang mét hodc nhiéu nhém duge chon
tir nhém bao gdm doteri, halogen, alkyl, alkoxy, haloalkyl, amino, nitro, Xyano va

hydroxy.

Theo mdt phuong an thuc hién duge vu tién cua sang ché nay, trong hop chat
cd cong thuc (Al), L' 14 -CH,- hoic -CD,-, trong d6 D 1a doteri; RS dugc chon tir
nhém bao gdm xycloalkyl, heteroxyclyl, aryl va heteroaryl; trong do mdi nhém
xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bing mét hodc nhiéu
nhém dugc chon tir nhém bao gdm doteri, halogen, alkyl, alkoxy, xycloalkyl,
heteroxyclyl, -NHC(O)R'? va RY; R 1a alkyl hoic xycloalkyl; R" 13 aryl hoic
heteroaryl, trong &6 mdi nhém aryl va heteroaryl nay tuy ¥ dugc thé bang mot hozic
nhiéu nhém dugce chon tir nhém bao g@)m doteri, halogen, alkyl, alkoxy, haloalkyl,

amino, nitro, xyano va hydroxy.

Theo mdt phuong an thuc hién dugce uu tién cua sang ché nay, trong hop chit
c6 cong thue (AI), L' 13 -CH,CH,-; va R® 13 alkyl, alkoxy hodc xycloalkyloxy.

Céc hop chét c6 cong thirc (Al) tiéu bidu bao gdm, nhung khong chi gi6i han
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Vi du sb Chu triac va Tén hop chét
o’ 3
v 0
N N OH
cl N 1 o o] \©\/r\>_\<o
1 CH, H
o) 1
axit 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
4-metoxybutanamido)- 1H-indol-2-carboxylic
= N/lilr( \©j>_<o_/ H,
1i H,
0 1
etyl 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
4-metoxybutanamido)-1H-indol-2-carboxylat 1i
I irH
Cl X o o H o)
2 5
axit (S)-5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-4-metoxybutanamido)- 1H-indol-2-carboxylic 2
o
bt o
g N/OT \(j\/,'l?_%
3 J
3
axit (R)- 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-4-metoxybutanamido)-1H-indol-2-carboxylic 3
! QUY
Z N
4d Cl A 0 \©\ﬂ/0\
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metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)benzoat 4d

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)benzoic 4

(W3]

axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-phenylpropanamido)benzoic 5

axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-phenylpropanamido benzoic 6

7f

S/
| H
NN N
cl NN O 0
o]
o]
7

metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(thiophen-3-yl)propanamido)benzoat 7f

s
| H
Oy N
cl g © OH
0o
0 7

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(thiophen-3-yl)propanamido)benzoic 7
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| H
SN N
cl NN O OH
0
o 8

Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-phenylpropanamido)benzoic 8

Axit (S5)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yD)-3-phenylpropanamido)benzoic 9

10

l T H
¥ NWNQY
Cl X O OH
¢}
0]
o 10

Axit (R)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzoic 10

11

Cl N 0]

O

(5)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzamit 11

12

S K
LA
a A 0 H/U\O/

(0]
12

metyl (S)- (4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)phenyl)carbamat 12
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13

(0] N
Z "N H
cl N O N
o]
o]
13

(S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N-metylbenzamit 13

14e

((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 14e

14

| : H
O~ N/\n/N
cl NN O ovo\“/ov
(o] o)
o) 14

(R)-((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-
metoxy-2-oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 14

15

Z N
Cl X OO

(o] 1

| H
: NQT
X o\/o\rro\./
o (e}
5

(S)-((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-
metoxy-2-oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 15

l6g

H
A(N
0
| H
Oy N
cl NN © o
o

O 1eg

metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(4-(xyclopropancarboxamido)phenyl)propanamido)benzoat 16g

16

(o]

A
N
0
| H
Oy N
cl NN O OH
O 16
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Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-
3-(4-(xyclopropancarboxamido)phenyl)propanamido)benzoic 16

17f

0

| H

O/N N

cl NNg O N
[e]

17f

[¢]

metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(4'-xyano-2'-metyl-[1,1'-biphenyl]-4-yl)propanamido)benzoat 17f

17

e
| H
O A N N
Cl e o e} OH
[e]
o] 17

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(4'-xyano-2'-metyl-[1,1'-biphenyl]-4-yl)propanamido)benzoic 17

18

Cl XN (0]

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-
metyl-2H-indazol-5-yl)-3-phenylpropanamit 18

19

| : H
o ‘N
=z
Y-
cl NNg O N

o]
19

(R)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(2-metyl-2 H-indazol-5-yl)-3-phenylpropanamit 19

20

20

(S)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-
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metyl-2H-indazol-5-yl)-3-phenylpropanamit 20

21

Cl S 0

Axit 4-(2-(4-(2-butyryl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)benzoic 21

22

o

4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-2-flobenzamit 22

23

2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenyl-N-(quinazolin-6-yl)propanamit 23

24

| H
O~ N
cl NN © NH,
0
© 24

4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzamit 24

25

| : H
O = N/ﬁ]/N
Cl XN (0] NH,
[0}
(0]
° 25

(R)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-phenylpropanamido)benzamit 25
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26

Cl X 0

(8)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin- 1 (2H)-
yl)-3-phenylpropanamido)benzamit 26

27

Cl AN 0]

O

2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(1H-indazol-6-yl)-3-phenylpropanamit 27

28

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(3-
xyano-1H-indol-6-yl)-3-phenylpropanamit 28

29

|

N
| Ho
O~y |N

0|/|\Oo OH
x o)
o]
29

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)-3-flobenzoic 29

30e

o

4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-
3-phenylpropanamido)benzoat 30e
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30

0o

$ §
F Z\ .
Cl NNg (o] OH
(0]
30

axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzoic 30

31

6 i
F YN
cl N O OH
0
0
31

Axit (S)-4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzoic 31

32

| : H
FO/N/\H/N
CI/I NN O OH
X 0
0
32

Axit (R)-4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzoic 32

33

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-

-| imidazo[4,5-b]pyridin-5-yl)-3-phenylpropanamit 33

34

| H
Oy N
cl NN O 0.
o}
0
34

metyl (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzoat 34
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35

Cl A o]

Axit 4-(2-(4-(5-clo-2-(2,2,2-trifloaxetyl)phenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoic 35

36

o
(]
[

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-
xyano-3-metoxyphenyl)-3-phenylpropanamit 36

37

(@]

(S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N-etylbenzamit 37

38

38

N-(1H-benzo[d]imidazol-5-yl)-2-(4-(5-clo-2-propionylphenyl)-5-
metoxy-2-oxopyridin-1(2H)-yl)-3-phenylpropanamit 38

39

Axit 4-(2-(4-(5-clo-2-(2-xyclopropylaxetyl)phenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoic
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40

Cl XN (0] /)

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenyl-N-(quinazolin-6-yl)propanamit 40

41

Cl NN (¢}

Axit 4-(2-(4-(5-clo-2-(xyclopropancacbonyl)phenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoic 41

42

L

| H H
Y
Cl S OO

° 42

2—(4-(2-axéty1—5 -clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-
indazol-6-yl)-3-phenylpropanamit 42

43

*QEY |
Cl \NOO \@rn

IV

(@]

43

(S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N-xyclopropylbenzamit 43

44

| H
O~y N
cl NN O OH
o]
© 44

Axit 4-(2-(4-(5-clo-2-isobutyrylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-phenylpropanamido)benzoic 44
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45

| H
P Rae®
cl A © N
0 45

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenyl-N-(quinoxalin-6-yl)propanamit 45

46

| H
O~ N N l,\
Cl NN © _N
0 46 )

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(isoquinolin-6-yl)- 3—phenylpropanamlt 46

47

</\

|
H
N

cl 50 \©[N\>

N
H

7\
z

47

o

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-
benzo[d]imidazol-5-yl)-3-phenylpropanamit 47

48

ﬁ

Rgenss

i

48

2-(4-(2-axetyl-5-clophenyl)- 5-metoxy—2-0x0pyridin- 1(2H)-yl)-3-
phenyl-N-(2-(triflometyl)- 1 H-benzo[d]imidazol-5-yl)propanamit 48

49

| H
o} AN N >_
Cl XN (e}
(¢}
0 49

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-
metyl-1H-benzo[d]imidazol-5-yl)-3-phenylpropanamit 49
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50

b ¥
Z\} !
cl NN O N
o]
0 50

(S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N,N-dimetylbenzamit 50

51

cl X (0] N NH,

o
Q

5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-2-picolinamit 51

52

[N LZT

| H
pPORReY
Cl NN 0 Sy
o} 52

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenyl-N-(1H-pyrolo[3,2-b]pyridin-6-yl)propanamit 52

53b

4 i 1k
Z N \@/\H 0
cl NNg (e}
(o] 53b

tert-butyl 3-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzylcarbamat S3b

53¢

! g
N \@NHZ
|
Cl N o o
o) 53

C

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(3-
(aminometyl)phenyl)-3-phenylpropanamit 53¢

53

i g 1
a N \Q/\H o/
(o] X o (o]
[o] 53
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metyl 3-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)benzylcarbamat 53

54

Cl X o

2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-
xyano-1H-indol-6-yl)-3-phenylpropanamit 54

55

Cl XN )

55

(@]

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-
xyano-3-(triflometyl)phenyl)-3-phenylpropanamit 55

56

Cl A (0]

o
3]
<)

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-
(metylsulfonyl)phenyl)-3-phenylpropanamit 56

57

57

(o]

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1,6-
naphthyridin-3-yl)-3-phenylpropanamit 57

58

2> NH,

| H
T CL
(o]
Cl N OO S/:
[¢)
o) 58

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenyl-N-(4-sulfamoylphenyl)propanamit 58
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59

| HoF
BN B!
Cl X OO CN
o} 59

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-
xyano-2-flophenyl)-3-phenylpropanamit 59 |

60

| H H
pesaced
Cl X 0 [¢] 0
o) 60

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(3-
0x0-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-6-yl)-3-phenylpropanamit 60

61

b )k i
AN oA
cl A © ov§<°

o
[e] 61

(8)-(5-metyl-2-0x0-1,3-dioxol-4-yl)metyl 4-(2-(4-(2-axetyl-5-
clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylprop aﬁamido)benzoat 61

62

ey 7
AN 0
al ~ /I \Q}(OV‘XO
o
o
o 62

(R)-(5-metyl-2-ox0-1,3-dioxol-4-yl)metyl 4-(2-(4-(2-axetyl-5-
clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoat 62

63

Cl N 0]

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-
3-(4-flophenyl)propanamido)benzoic 63
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64

Cl X o

o

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2-bromophenyl)propanamido)benzoic 64

65

(o]

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2,4-diflophenyl)propanamido)benzoic 65

66

Cl XN OO

| H
Oy N
OH
o]

66
0

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(o-tolyl)propanamido)benzoic 66

67

g
N
| H
Oy N
Cl N OO OH
o]
67
0

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-
3-(m-tolyl)propanamido)benzoic 67

68

o)

F
| H
O~y N
cl NN O OH
68
o)

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2-flophenyl)propanamido)benzoic 68
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69

H
O~ N N
Cl S 0 (0] OH

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(4-clophenyl)propanamido)benzoic 69

70

o]

cl
| H
o) %N
cl NN © OH
o]
70

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2-clophenyl)propanamido)benzoic 70

71

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(3-metoxyphenyl)propanamido)benzoic 71

72

N

(0]

7

N

| H

O/N N

Cl S OO OH
o
72
(0]

axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl1)-3-(3-metoxyphenyl)propanamido)benzoic 72

73

Cl NN 0

metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2-clophenyl)propanamido)benzoat 73 '
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74

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(p-tolyl)propanamido)benzoic 74

75

H
YN
o]
| H
o/N N
cl X Oo OH
o]
0 75

axit 4-(3-(4-axetamidophenyl)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)propanamido)benzoic 75

76

Cl

7 N g

ZT

Oy ~
cl &o 0 K OH
0

o} 76

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2,6-diclophenyl)propanamido)benzoic 76

77

0

F H
Oy N
cl NN 0 OH
0 77

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(5-flo-2-metylphenyl)propanamido)benzoic 77

78

|
0
| H
NN N
cl NYg O OH
0
o 78

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2-metoxyphenyl)propanamido)benzoic 78
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79

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(pyridin-2-yl)propanamido)benzoic 79

80

axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-(pyridin-2-yl)propanamido)benzoic 80

81

Z "N
\I

| I H
0 z N/\H/N
cl \ o] OH
0
o]
0 81

axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-(pyridin-2-yl)propanamido)benzoic 81

82

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(pyridin-3-yl)propanamido)benzoic 82

83

N

~

N

: H
N

0 = N/\n/
cl X (0] OH
0
o)

o 83

axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-(pyridin-2-yl)propanamido)benzoic 83
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84
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NG N N
Cl X c)O OH

axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
y1)-3-(pyridin-2-yl)propanamido)benzoic 84

85

(e}

(S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-
(pyridin-2-yl)propanamido)benzamit 85

86

86

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(pyridin-4-yl)propanamido)benzoic 86

87

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(2-xyanophenyl)propanamido)benzoic 87

88

axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(3-xyanophenyl)propanamido)benzoic 88
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170

0

| H
O~ N N
cl NNg (o] ‘ OH
o 170

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-xyclobutylpropanamido)benzoic 170

171

%

X

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-xyclobutylpropanamido)benzoic 171
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172

O
-
3
N

Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-xyclobutylpropanamido)benzoic 172

173

] 173

Axit 4-(2-(4-(2-axetyl-5 -clopheny1)+5-met0xy—2-oxopyridin- 1(2H)-yl)-
3-(3,3-dimetylxyclobutyl)propanamido)benzoic 173

174

A N N
Cl X 0 (0] OH

174

(]

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-
3-(tetrahydrofuran-2-yl)propanamido)benzoic 174

175

(e}

175

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-

3-(4-metoxyxyclohexyl)propanamido)benzoic 175

176

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-(tetrahydro-2H-pyran-2-yl)propanamido)benzoic 176

-49-




34935

177h

ﬂo
D\}/D

@&@

Axit 4-[[4-tert-butoxy-2-[4-(5-clo-2-propionylphenyl)-2-ox0-5-
(trideuterometoxy)-1-pyridyl]butyrylJamino]benzoic 177h

177

io

@&Q

Axit 4-[[(2S)-4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-0x0-5-
(trideuterometoxy)-1-pyridyl]butyryl]Jamino]benzoic 177

178

>
DD K

D
. \‘/ E
(0]} Z N/}rN\Q
Cl XN (o} OH
(¢}
4
0 178

Axit 4-[[(2R)-4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-0x0-5-
(trideuterometoxy)-1-pyridyl]butyryl]amino]benzoic 178

179¢

Cl X (o)

0 179

Axit 4-[[2-[4-(2-axetyl-5-clo-phenyl)-2-0x0-5-(trideuterometoxy)-1-
pyridyl]-3-phenyl-propionyl]amino]benzoic 179e

179

D
D D
J S
(0] N N
\©\”/OH

Cl X OO

@)
(o] 179

Axit 4-[[(25)-2-[4-(2-axetyl-5-clo-phenyl)-2-0x0-5-(trideuterometoxy)-
1-pyridyl]-3-phenyl-propionyl]amino]benzoic 179
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180

2o L)
D. D
1SS
7N
Cl S o 0 OH
0]
0 180

Axit 4-[[(2R)-2-[4-(2-axetyl-5-clo-phenyl)-2-0x0-5-(trideuterometoxy)-
1-pyridyl]-3-phenyl-propionylJamino]benzoic 180

181f

181f
(0]

Axit 4-[[2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-oxo-1-pyridyl]-3,3-
dideutero-3-(2 ,3,4,5,6-pentadeuterophenyl)propionyl]Jamino]benzoic
181f

181

Axit 4-[[(25)-2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-oxo-1-pyridyl]-
3,3-dideutero-3-(2,3,4,5,6-

pentadeuterophenyl)propionyl]jamino]benzoic 181

182

D
D D
D

@&@

Axit 4-[[(2R)-2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-0x0-1-pyridyl]-
3,3-dideutero-3-(2,3,4,5,6-

pentadeuterophenyl)propionyl]Jamino]benzoic 182
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l QjYH
(0] A N N
cl N 0 \@(OH
183 ° °
g D5 D 183g
Axit 4-[[2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl|-5-metoxy-2-0xo0-
1-pyridyl]-3-phenyl-propionyl]Jamino]benzoic 183g
| ©j\'(|-i
0] AN N
cl N 0 \©\H/OH
183 ° °
D5 D 1g3
Axit 4-[[(2S)-2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl ) phenyl]-5-metoxy-2-
0x0-1-pyridyl]-3-phenyl-propionyl]Jamino]benzoic 183
cl x N/O\g \OYOH
(o] (0]
184
D5 D 184
Axit 4-[[(2R)-2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-
ox0-1-pyridyl]-3-phenyl-propionylJamino]benzoic 184

hodc chat hd bién, mesome, raxemat, chat dong phin d6i anh, chat dong phin khong
doi quang cua nd, hodc hdn hop ciia n6, hoic mudi duge dung cia nd, hodc tién dugc

chét cua no.
Theo mot phuong an thyc hién duge uu tién cua sang ché ndy, sang ché dé cap
dén quy trinh diéu ché hop chét c6 cong thiic (Al), bao gbm budc:
4

R*
R )\”/OH 3 H
N 5) RN~ N)}fN A Rs)s
AN N \Oo + HZN‘®/<Rs A O
(R 0
1

R

(Al-A) (Al-B) R (Al)

1

lam ngung tu hop chéit cé cong thirc (AI-A) bang hop chét c6 cong thirc (AI-B) hodc

hydroclorua cta né trong mdi trudng kiém, tuy ¥ thiy phan san phdm ngung tu trong
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moi trudng kiém dé thu dugc hop chit c6 cong thire (AI);
trong do:
vong A, R'~R’, n va s 12 nhu dugc x4c dinh trong cong thirc (AI).

Theo mot phuong an thuc hién dugce uu tién clia sang ché nay, sang ché dé cap

dén quy trinh didu ché hop chit c6 cong thic (1), bao gbm budc:

6
N

L" H
5
OO

R6\L1 R
R3 OH 3
e L Co L D &
n R1 (Rzn 1
R
(I-A) (AI-B) 0

1am ngung tu hop chit c6 cong thic (I-A) bing hop chét cé cong thirc (AI-B) hoic
hydroclorua ctia né trong moi trudong kiém, tuy ¥ thiy phan san phdm ngung tu trong

mdi trudng kiém dé thu dugc hop chét ¢6 cong thac (I);
trong do:
vong A, L, R'~R? R~ R®, n va s 1a nhu duge xac dinh trong cong thirc ().

Theo mdt khia canh khac, sang ché d& cip dén dugc pham chira lugng hiru
hiéu c6 tac dung diéu tri hop chét c6 cong thic (Al), hodc chit hd bién, mesome,
raxemat, chit ddng phan dbi anh, chit dong phan khong d6i quang cta né, hodc hén
hop cua nd, hodc mudi duoc dung cta nd, va mdt hodc nhiéu chét mang, chét pha

loang hodc ta duge dugce dung.

Theo mdt khia canh khéc, sang ché mé ta hop chit ¢ cong thirc (AI), hozc
chét hd bién, mesome, raxemat, chit ddng phan dbéi anh, chit ddng phan khong dbi
quang cua nd, hodc hdn hop cta né, hoic mubi duge dung cta no, hodc dugc phém
chira cac hop chat nay dé st dung lam thubc.

Theo mot khia canh khac, sang ché mé ta viéc sir dung hop chét c6 cong thirc
(AI), hodc chit hd bién, mesome, raxemat, chat ddng phan ddi anh, chit dong phan
khong dbi quang cua no, hodc hén hop cta nd, hoic mubi duge dung cda no, hoac

duoc phidm chira cac hop chit nay d8 bao ché thudc dé e ché yéu t6 Xla.
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Theo mot khia canh khac, sang ché mo tahop chét c6 cong thirc (AI), hoac
chét hd bién, mesome, raxemat, chit ddng phan dbi anh, chit ddng phan khong dbi
quang ctia nd, hoic hdn hop ciia né, hoic mudi dugc dung cta nd, hodc dugc phém

chira cic hop chit ndy dé st dung 1am chit wc ché yéu t6 Xla.

_ Theo mdt khia canh khéc, sang ché mé taviéc sir dung hop chét ¢ cong thirc
(Al), hodc chét hd bién, mesome, raxemat, chit déng phan ddi anh, chat déng phan
khong dbi quang cua nd, hoac hdn hop cuia nd, hoic mubi dugc dung cda no, hoic
dugc phim chira cic hop chét nay dé bao ché thudc @ ngan ngira va/hodc diéu tri

bénh gy ra qua trung gian yéu td XIa.

Theo mét khia canh khac, sang ché mo taviéc sit dung hop chit c6 cong thirc
(AI), hodc chit hd bién, mesome, raxemat, chit dong phan ddi anh, chit ddng phan
khong dbi quang ctia n6, hodc hdn hop cta no, hoic mudi duge dung cia nd, hoic
duoc phdm chira cac hop chit nay dé bao ché thudc dé ngin ngira va/hodc didu tri
bénh tim mach va bénh mach mau n3o, trong dé6 bénh tim mach dugc wu tién 1a bénh
huyét khéi tic mach, va t6t hon nita 13 chimg nhdi méau co tim, chimg dau thit nguc,
tao hinh mach hodc hién tuong tai tic mach do ching huyét khdi gy ra va ching tai
phat hep (van tim) sau phau thuat chuyén dong mach chi, dong mau ndi mach lan tda,
dot quy, con thiéu mau cuc bd thoang qua, bénh tic dong mach ngoai vi, ching nghén

mach phdi hodc chimg huyét khdi tinh mach sau.

Theo mot khia canh khéc, sang ché mé taphwong phap dé ngin ngira va/hoic
diéu tri bénh giy ra qua trung gian yéu td XIa, bao gdbm budc ding cho ngudi bénh can
diéu tri luong hiru hiéu c6 tac dung didu tri hop chit cé cong thirc (AI), hodc chit hd
bién, mesome, raxemat, chit ddng phan d6i anh, chit dong phan khéng ddi quang cua
no, hoic hon hop cta nd, hodc mubi duge dung cta no, hodc dugc phém chira cac hgp

chét nay.

Theo mot khia canh khéc, sang ché con mé tiphwong phap dé ngin ngira
va/hodc diéu tri bénh tim mach va bénh mach mau nfo, bao gém budce dung cho ngudi
bénh cén diéu tri lugng hiru hidu cé tic dung diéu tri hop chét c6 cong thirc (AI), hoic
chét hd bién, mesome, raxemat, chit ddng phan dbi anh, chit déng phan khong dbi

quang cua no, hodc hén hop cta no, hodc mudi dugc dung ctia nd, hodc dugc pham
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chra cac hop chét nay, trong d6 bénh tim mach va bénh mach mau nao dugc chon tir
nhom bao gém ching nhdi mau co tim, chiing dau thét nguc, tao hinh mach hodc hién
tugng tai tic mach do chimg huyét khéi gdy ra va chimg tai phat hep (van tim) sau
phAu thuat chuyén dong mach chu, dét quy, con thiéu méau cuc bd thoang qua, bénh tac

dong mach ngoai vi, chimg nghén mach phéi hodc chimg huyét khéi tinh mach sau.

Theo mdt khia canh khac, sang ché d cap dén thubc dé e ché yéu td Xla,
chira hop chit c6 cong thirc (AI), hoic chat hd bién, mesome, raxemat, chit dong phan
d6i anh, chit dong phan khong dbi quang cuia né, hosc hdn hop cia nd, hoic mudi

duoc dung cia no, hodc duge pham chira cac hop chat nay.

Dugc pham chira hoat chit c6 thé & dang thich hop dé ding qua dudng miéng,
vi duy, vién nén, vién thudc det, vién thudc hinh thoi, hdn dich trong nuéc hodc trong
dau, bot hodc hat phén tan, nhil trong, vién nang cimg hodc mém, hodc xi-r6 hodc cdn
ngot. Ché phdm ding qua dudng miéng c6 thé duoc bio ché theo bt ky phuong phap
bét ky d3 biét dén trong linh vuc k§ thuat bao ché duoc phim. Céac ché phim nay c6
thé chtra mét hodc nhiéu chét dugc chon tir nhém bao g(‘A)m cac chat 1am ngot, chét tao
huong, chét tao mau va chét bao quén, dé tao ra mot ché ph'flm dugc phém dé chiu va
ngon miéng. Vién nén c6 chira hoat chét trong hdn hop véi cac ta duge duge pham
khéng ddc phu hop dé san xuét vién nén. Céc ta dugc nay co thé 1a t4 duogc, chét tao
hat, chét 1am tan r3, chat két dinh hodc chét bdi tron tro. Vién nén cé thé dugc bao
hoic phil bang k¥ thuat da biét dé che gidu mui vi thubc hoc tri hodn su tan ri va hép
thu ciia cac hoat chét trong dai da day-ruét, do d6 tao ra sy giai phong kéo dai trong
mot thoi gian dai.

Ché phdm ding qua dudng miéng c6 thé dugc tao ra dudi dang vién nang
gelatin mém trong d6 hoat chit dugc tron v6i chit pha lodng ran tro, hodc hoat chit

dugc tron véi chat mang tan trong nudc hodc moi truong dau hodc dau oliu.

Hbn dich trong nudc chira hoat chét két hop véi ta duge phit hop cho viée san
xuét hdn dich trong nudc nay. Cac t4 dugc nay la tdc nhan tao hdn dich, chét phén tan
hoéc chit 1am 4m. Hdn dich trong nuéc nay cling c6 thé chtra mdt hodc nhidu chét bao
quan, mdt hoac nhiéu chét tao mau, mot hoac nhiéu chét tao huong vi, hodc mot hodc

nhiéu chét 1am ngot.
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Hén dich trong dau c6 thé dugc hinh thanh bé‘mg cach tao hon dich hoat chét
trong dau thuc vat. Han dich trong dau c6 thé chtra chit 1am dic. Cac chét lam ngot va
huong liéu noéi trén c6 thé duge thém vao dé tao ra ché phim hop khau vi. Nhimg ché

phim nay c6 thé dugc bao quan bing cach thém chit chdng oxy héa.

Hoat chét trong hon hop véi céc chét phan tan hoic 1am wét, tAc nhan tao hén
dich hodc mdt hodc nhiéu chét bao quan cé thé dugc diéu ché duéi dang bot hoac hat
phan tan thich hop cho viéc didu ché hén dich trong nudc bang cach thém nude. Cac
chét phan tan hozc 1am wét va cac tic nhan tao hdn dich thich hop duge minh hoa béng
nhiing chit da dugc dé cip ¢ trén. T4 dugce bd sung, chéng han nhu chét 1am ngot,
huong liéu va chét tao mau, ciing c6 thé duoc thém vao. Cac ché phim nay c6 thé

duoc bao quan bang cach thém chit chdng oxy hoa nhur axit ascorbic.

Dugc phim theo sang ché ciing ¢6 thé & dang nhil trong dau trong nuée. Pha
diu c6 thé 1a dau thuc vat, hoic dau khoang hoic hon hop cua chiing. Chét nhil hoa
thich hop c6 thé 13 phospholipit tr nhién. Nhil twong ciing c¢6 thé chira chat 1am ngot,
chét tao huong vi, chit bao quan va chit chéng oxy hoa. Cac ché phdm nay ciing c6

thé chira chéat khir, chit bao quan, chét tao mau va chét chéng oxy hoa.

Dugc pham theo sang ché ¢ thé & dang dung dich nuéec vo trung. Chit din
hodc dung mdi chép nhan dugc c6 thé duge sir dung 13 nudce, dung dich Ringer hoic
dung dich natri clorua déng trrong. Ché pham tiém dugc vo tring ciing c6 thé 13 vi
nhil trong dau tiém trong nude vo trfmg trong d6 cac hoat chat dugc hoa tan trong pha
dau. Dung dich tiém hodc vi nhii trong ¢ thé dugc dua vao dong méau ciia mdi nguoi
bang cach tiém liéu 16n cuc bd. Theo cach khac, dung dich va vi nhil trong t6t hon 13
dugc ding theo cach dé duy tri duge ndng d6 tuan hoan khéng ddi cia hop chit theo
sang ché. Pé duy tri néng do khong doi nay, co thé sir dung thiét bi truyén tinh mach

lién tuc. Vi du vé mét thiét bi ndy 1a bom tiém tinh mach Deltec CADD-PLUS. 5400.

Dugc phim theo sang ché ¢ thé & dang hdn dich tiém trong nudc hoic trong
dau vo tring dé tiém bip va tiém dudi da. Hon dich ndy c6 thé duoc bao ché cing véi
chét phéan tan hodc chit 1am w6t va tac nhan tao hon dich thich hop nhu mo6 t4 & trén
theo cac k¥ thuét da biét. Cac ché phim tiém vo tring nay ciing c¢6 thé 13 dung dich

hodc hén dich tiém v6 tring duoc diéu ché trong chat pha lodng hodc dung mdi khong
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doc c6 thé chép nhan dugc dé dung ngoai duong ti€u hoa. Hon nira, dau cb dinh vo
trang c6 thé dé dang dugc st dung 1dm dung méi hodc méi trudng tao hdn dich. DPéi
v6i muc dich nay, diu cb dinh hdn hop bét ky co thé dugc sir dung. Ngoai ra, axit béo

ciling c6 thé dugc st dung dé diéu ché dich tiém.

Hop chét theo sang ché c6 thé dugc ding dudi dang vién thubc dan dé ding
qua truc trang. Dugc phdm nay cé thé dugc bao ché bang cach tron duge chit véi mot
t4 duge khong gy kich tng thich hop & dang rin & nhiét do thuong nhung & dang
long trong truc trang, nhd d6 néng chay trong truc trang dé giai phong thude.

Ngudi c6 hiéu biét trung binh trong linh vue k§ thuat nay di biét ring lidu
lwong ctia duge chit phu thude vao nhiéu yéu té bao gdm, nhung khéng gidi han & cac
yéu td sau: hoat tinh cua hop chét cu thé, tudi ciia bénh nhén, can nang cia bénh nhén,
sttc khoe toan trang cia bénh nhén, hanh vi cia bénh nhén, ché @6 an uéng cia bénh
nhan, thoi gian ding thube, dudng dung thube, ty 18 bai tiét, phbi hop thudc va cac yéu
td tuong tu. Ngoai ra, phuong phap didu tri tot nhét, nhu ché do diéu tri, lidu hang
ngay cua hop chit c6 cong thuac (I) hodc loai mubi duge dung co thé duoc x4c nhan

bing ché do diéu tri truyén théng.

MO ta chi tiét sang ché

Trir khi ¢6 quy dinh khac, thudt ngit dugc st dung trong Ban md ta va Yéu ciu

bao hd c6 nghia dugc md ta dudi day.

Thuét ngit “alkyl” ding dé chi nhém hydrocacbon béo bdo hoa bao gbém nhém
mach thing va mach nhanh C; dén Cy, t6t hon 14 alkyl c6 1 dén 12 nguyén tir cacbon,
va tbt hon nita 13 alkyl c6 1 dén 6 nguyén tir cacbon. Vi du khéng 1am giéi han bao
gbm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, ter¢-butyl, butyl bac hai, n-
pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl, 1-etylpropyl, 2-
metylbutyl, 3-metylbutyl, n-hexyl, 1-etyl-2-metylpropyl, 1,1,2-trimetylpropyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl, 2-
metylpentyl, 3-metylpentyl, 4-metylpentyl, 2,3-dimetylbutyl, n-heptyl, 2-metylhexyl,
3-metylhexyl, 4-metylhexyl, 5-metylhexyl, 2,3-dimetylpentyl, 2,4-dimetylpentyl, 2,2-
dimetylpentyl, 3,3-dimetylpentyl, 2-etylpentyl, 3-etylpentyl, n-octyl, 2,3-dimetylhexyl,
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2 4-dimetylhexyl, 2,5-dimetylhexyl, 2,2-dimetylhexyl, 3,3-dimetylhexyl, 4,4-
dimetylhexyl, 2-etylhexyl, 3-etylhexyl, 4-etylhexyl, 2-metyl-2-etylpentyl, 2-metyl-3-
etylpentyl, n-nonyl, 2-metyl-2-etylhexyl, 2-metyl-3-etylhexyl, 2,2-dietylpentyl, n-
dexyl, 3,3-dietylhexyl, 2,2-dietylhexyl, va chit dong phan mach nhanh ctia né. Tt hon
nira 13, nhém alkyl 13 alkyl thép ¢6 1 dén 6 nguyén tir cacbon, va vi du khéng 1am gidi
han bao gém metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl; tert-butyl, butyl bac
hai, n-pentyl, 1,1-dimetylpropyl, 1,2-dimetylpropyl, 2,2-dimetylpropyl, 1-etylpropyl,
2-metylbutyl, 3-metylbutyl, n-hexyl, 1-etyl-2-metylpropyl, 1,1,2-trimetylpropyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 2,2-dimetylbutyl, 1,3-dimetylbutyl, 2-etylbutyl, 2-
metylpentyl, 3-metylpentyl, 4-metylpentyl, 2,3-dimetylbutyl, va cac chét twong tur
khac. Nhém alkyl c6 thé dugc thé hoac khong duge thé. Khi duoc thé, nhém thé c6 thé
duoc thé & diém lién két c6 sin bat ky. Nhom thé dugc uu tién 13 mot hogc nhidu
nhém doc 14p duoc chon tir nhém bao gdm doteri, alkyl, alkenyl, alkynyl, alkoxy,
alkylthio, alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl,
aryl, heteroaryl, xycloalkyloxy, heteroxyclyloxy, xycloalkylthio, heteroxyclylthio,
0x0, -C(O)R®, -C(O)OR?® v -S(0),R®.

Thuét ngir “alkylen” ding dé chi nhém hydrocacbon mach i:h:?lng bao hoa hodc
mach nhanh béo c6 hai gbc thu dugc tir viéc loai bd hai nguyén tir hydro ra khéi
nguyén tir cacbon giéng nhau hoic hai nguyén tir cacbon khac nhau ciia alkan gdc.
Alkylen mach thdng hoic mach nhanh c6 1 dén 20 nguyén tir cacbon, t6t hon 12 1 dén
12 nguyén tir cacbon, va tot hon nita 1a 1 dén 6 nguyén tir cacbon. Vi du khong 1am
gidi han vé cic nhém alkylen bao gdm, nhung khong chi gi¢i han &, metylen (-CH,-),
1,1-etylen (-CH(CH;)-), 1,2-etylen (-CH,CH,)-, 1,1-propylen (-CH(CH,CHs)-), 1,2-
propylen  (-CH,CH(CH;)-), 13-propylen (-CH,CH,CH,-), 1,4-butylen (-
CH,CH,CH,CH,-), va c4c chit trong tu khac. Nhém alkylen c6 thé dugc thé hodc
khong dugc thé. Khi duoc thé, nhém thé c6 thé duoc thé & diém lién két c6 sin bat ky.
Nhém thé duge wu tién 12 mot hoic nhiéu nhém doc 1ap dugc chon tir nhém bao gém
doteri, alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy,
nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkyloxy,
heteroxyclyloxy, xycloalkylthio, heteroxyclylthio, oxo, -C(O)R®, -C(O)OR® va
-S(0)R%.
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Thuit ngit “xycloalkyl” ding dé chi nhém hydrocacbon mét vong hoic da
vong b3o hoa hodc chwra bdo hoa mot phan ¢ 3 dén 20 nguyén tir cacbon, t6t hon 13 3
dén 12 nguyén tir cacbon, t5t hon nita 13 3 dén 8 nguyén tir cacbon, va tot nhit 1 3 dén
5 nguyén tir cacbon. Vi du khong 1am gi6i han vé xycloalkyl mét vong bao gbém
xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl, xyclohexyl, xyclohexenyl,
xyclohexadienyl, xycloheptyl, xycloheptatrienyl, xyclooctyl, va cac chét ﬁrong tu
khac, va tdt hon 1a xycloalkyl. Xycloalkyl da vong bao gém xycloalkyl c¢6 vong spiro,

vong duoc ngung tu hoic vong lién két cau.

Thuat ngit “xycloalkyl vong” ding dé chi nhém da vong ¢6 tir 5 d&én 20 canh
v6i cac vong duge ndi v6i nhau qua 1 nguyén tir cacbon chung (dugc gc_)i lélv nguyén tir
vong), trong d6 mot hodc nhidu vong c6 thé chira mdt hodc nhidu lién két doi, nhung
khong vong nio c6 hé pi-electron lién hop hoan toan, t6t hon 14 xycloalkyl vong cé tir
6 dén 14 canh, va tdt hon nira 13 xycloalkyl vong c6 7 tir 10 canh. Theo s6 nguyén tir
spiro dugc chia s& giita cac vong, xycloalkyl vong cé thé dugc chia thinh mono-
xycloalkyl vong, xycloalkyl 2 vong, hodc poly-xycloalkyl vong, va t6t hon la
xycloalkyl 1 vong hoidc xycloalkyl 2 vong, va t6t hon nita 13 xycloalkyl 1 vong c6 4
canh/4 canh, 4 canh/5 canh, 4 canh/6 canh, 5 canh/5 canh, hodc 5 canh/6 canh. Vi du

khong 1am gi6i han vé xycloalkyl vong bao gom:

00§ o g

Thuét ngit “xycloalkyl duoc ngung tu” ding dé chi nhém da vong tat ca déu 1a
cacbon c6 tir 5 dén 20 canh, trong d6 mdi vong trong hé nay chia sé cap nguyén tu
cacbon lién k& véi vong khac, trong d6 mdt hodc nhiéu vong co thé chira mot hodc
nhidu lién két doi, khong vong nao cé hé pi-electron lién hop hoan toan, tét hon la
xycloalkyl dugc ngung tu c6 tir 6 dén 14 canh, va t6t hon nita 1 xycloalkyl dugc
ngung tu c6 tir 7 dén 10 canh. Theo s6 vong nhiéu canh, xycloalkyl dugc ngung tu c6
thé dugc chia thanh xycloalkyl duoc ngung tu hai vong, ba vong, bon vong hoic da

vong, tot hon 1 xycloalkyl dugc ngung tu hai vong, hodc ba vong, va t6t hon nita 12
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xycloalkyl dugc ngung tu hai vong 5 canh/5 canh, hodc 5 canh/6 canh. Vi du khong

13m gi6i han vé xycloalkyl duoc ngung tu bao gom:

688488

Thuét ngir “xycloalkyl lién két ndi cAu” ding dé chi nhém da vong tt ca déu
13 cacbon ¢6 tir 5 d@én 20 canh, trong d6 ¢t hai vong trong hé nay chia sé hai nguyén tir
cacbon khong lién Két, trong d6 cac vong nay co thé c6 mot hodc nhiéu lién két doi,
Kkhong vong ndo cb hé pi-electron lién hop hoan toan, tét hon 13 xycloalkyl lién két ndi
cAu c6 tir 6 dén 14 canh, va tdt hon nita 13 xycloalkyl lién két ndi ciu c6 tir 7 dén 10
canh. Theo s§ vong nhiéu canh, xycloalkyl lién két nbi cau c6 thé dugc chia thanh
xycloalkyl lién két ndi ciu hai vong, ba vong, bon vong hodc da vong, va tét hon 1a
xycloalkyl 1ién két ndi cdu hai vong, ba vong hodc bén vong, va tét hon nira 12
xycloalkyl lién két ndi ciu hai vong hodc ba vong. Vi du khong 1am gidi han vé

xycloalkyl lién két néi ciu bao gdm:

A A by
iy o L

Vong xycloalkyl c¢6 thé dugc ngung tu véi vong aryl, heteroaryl hoic
heteroxyclyl, trong d6 vong lién két véi cdu triic gbe 13 xycloalkyl. Vi du khong 1am
giéi han bao gdm indanyl, tetrahydronaphtyl, benzoxycloheptyl va cic chat tuong tur
khac, t6t hon 1a benzoxyclopentyl, tetrahydronaphtyl. Xycloalkyl c6 thé tuy y duoc thé
hoic khong duge thé. Khi duoc thé, nhém thé duge uu tién 12 mot hodc nhidu nhém
doc 1ap dugc chon tir nhém bao gbm alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl,

-60-



34935

heteroaryl, xycloalkyloxy, heteroxyclyloxy, xycloalkylthio, heteroxyclylthio, oxo,
-C(O)R®, -C(O)OR®va -S(0)R®.

Thuét ngit “heteroxyclyl” ding dé chi nhém hydrocacbon mot vong hodc da
vong bao hoa hodc chua bao hoa mot phﬁn c6 tir 3 dén 20 canh c6 mot hodc nhidu
nguyén tir khac loai dugc chon tir nhém bao g(“)mN , 0, va S(O), (trong ddm 1a sb
nguyén tir 0 dén 2) 1am nguyén tir trong vong, nhung loai trr -O-O-, -O-S- hoic -S-S-
trong vong, voi nguyén tr con lai trong vong 1a nguyén tir cacbon. Tét hon 13, |
heteroxyclyl c6 3 dén 12 nguyén tir, trong d6 1 dén 4 nguyén tir 12 nguyén tir khac loai,
t6t hon nita 13 3 dén 8 nguyén tir, trong d6 tir 1 dén 3 nguyén tir 13 nguyén tir khac loai,
va t6t nhét 12 3 dén 5 nguyén tir, trong d6 1 dén 2 hoac tir 1 dén 3 nguyén tir 14 nguyén
tr khéc loai. Vi du khong 1am gi6i han vé& heteroxyclyl mot vong bao gdm pyrolidinyl,
imidazolidinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothienyl,
dihydroimidazolyl, dihydrofuranyl, dioxole, dihydropyrazolyl, dihydropyrolyl,
piperidyl, piperazinyl, morpholinyl, thiomorpholinyl, homopiperazinyl va cac chét
tuong tu khac. Heteroxyclyl da vong bao gém heteroxyclyl cé vong spiro, vong dugc

ngung tu hoac vong lién két ndi cau.

Thuét ngir “heteroxyclyl vong” ding dé chi heteroxyclyl da vong cé tir 5 dén
20 canh vdi cic vong duoc ndi véi nhau qua 1 nguyén tir chung (duge goi 12 nguyén tr
vong), trong d6 cac vong c6 mot hodc nhiéu nguyén tir khac loai dugc chon tir nhém
bao gdmN, O, va S(O),, (trong d6 m 1a s6 nguyén tir 0 dén 2) 1am nguyén tir trong
vong, v4i nguyén tir con lai trong vong 1a nguyén tir cacbon, trong dé6 mot hodc nhidu
vong c6 thé chira mot hodc nhiéu lién két doi, khong vong nao c6 hé pi-electron lién
hop hoan toan, tdt hon 13 heteroxyclyl vong cé tir 6 dén 14 canh, va t6t hon nita 13
heteroxyclyl vong c6 tir 7 dén 10 canh. Theo sd nguyén tir spiro dugc chia sé gifta cac
vong, heteroxyclyl vong cé thé dugc chia thanh heteroxyclyl 1 spiro, heteroxyclyl 2
spiro, hodc heteroxyclyl da spiro, tot hon 14 heteroxyclyl 1 spiro hodc heteroxyclyl 2
spiro, va tdt hon nira 12 heteroxyclyl 1 spiro 4 canh/4 canh, 4 canh/5 canh, 4 canh/6
canh, 5 canh/5 canh, hodc 5 canh/6 canh. Vi du khong lam giéi han vé heteroxyclyl

vong bao gom:
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Thuit ngit “heteroxyclyl dugc ngung tu” diung dé chi heteroxyclyl da vong c6
tir 5 dén 20 canh nhom, trong 6 mdi vong trong hé nay chia sé mot cdp nguyén tir lién
ké véi vong khac, trong d6 mot hodc nhiéu vong cé thé chira mot hodc nhiéu lién két
d6i, khong vong ndo c6 hé pi-electron lién hop hoan toan, va trong d6 cac vong c6 mot
hodc nhiéu nguyén tr khac loai dugc chon tir nhém bao gémN , 0, va S(O),, (trong do
m 12 s6 nguyén tir 0 dén 2) 1am nguyén tir trong vong, v6i nguyén tir con lai trong
vong 12 nguyén tir cacbon; tot hon 1a heteroxyclyl dugc ngung tu c6 tir 6 dén 14 canh,
va t6t hon nira 12 heteroxyclyl duoc ngung tu c6 tir 7 dén 10 canh. Theo s6 vong nhiéu
canh, heteroxyclyl duoc ngung tu ¢ thé duge chia thanh heteroxyclyl dugc ngung tu
hai vong, ba vong, bdn vong hodc da vong, tdt hon 14 heteroxyclyl dugc ngung ty hai
vong hodc ba vong, va t6t hon nita 12 heteroxyclyl dugc ngung tu 5 canh/5 canh, ho#c

5 canh/6 canh hai vong. Vi du khong 1am gi6i han vé heteroxyclyl dugc ngung tu bao

e HR56884

Q88 e

va o

gom:

Thuét ngir “heteroxyclyl lién két ndi cau” ding dé chi nhom heteroxyclyl da
vong ¢6 tir 5 dén 14 canh, trong d6 ct hai vong trong hé ndy chia sé hai nguyén tir
khéng lién Kkét, trong d6 cac vong cd thé c6 mot hodc nhiéu lién két doi, khong vong
nao c6 hé pi-electron lién hgp hoan toan, va cac vong c6é mot hodc nhidu nguyén tir
khac loai duoc chon tir nhém bao gémN ,0,vaS (O), (trong d6 m la $6 nguyeén tir 0
dén 2) 1am ﬁguyén tir trong vong, véi nguyén tir con lai trong vong la nguyén tur
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cacbon, t6t hon 12 heteroxyclyl lién két ndi cdu c6 tir 6 dén 14 canh, va tot hon nita 13
heteroxyclyl lién két ndi ciu c6 tir 7 dn 10 canh. Theo sé vong nhidu canh,
heteroxyclyl lién két ndi cau cé thé dugc chia thanh heteroxyclyl lién két nbi ciu hai
vong, ba vong, bén vong hoic da vong, va tdt hon 1a heteroxyclyl lién két nbi ciu hai
vong, ba vong hoic bén vong, va tét hon nita 12 heteroxyclyl lién két ndi cdu hai vong

ho#c ba vong. Vi du khong 1am gidi han vé heteroxyclyl lién két ndi ciu bao gbm:
;E/N/Z EF\HX j % ; LN @\1)2 ﬁ
N N N ~w va N
g ~Yan e

Vong heteroxyclyl c6 thé dugc ngung tu véi vong aryl, heteroaryl hodc
xycloalkyl, trong d6 vong lién két véi cau trac gde 1a heteroxyclyl. Vi du khéng 1am

gi6i han bao gom:

H H H
‘Siodo o

Heteroxyclyl ¢6 thé duoc tuy v dugc thé hodc khong duge thé. Khi dugce thé,
nhém thé dugc vu tién 1a mét hoic nhiéu nhém doc lap dugc chon tir nhém bao gém
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro,
xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkyloxy, heteroxyclyloxy,
xycloalkylthio, heteroxyclylthio, oxo, -C(O)R®, -C(O)OR® va -S(0),R®.

Thuét ngt “aryl” ding & chi vong dugc ngung tu mot vong vong hoac da
vong déu chira cacbon c6 tir 6 dén 20 canh (tirc 12 mdi vong trong h¢ nay chia sé cap
nguyén tir cacbon lién ké v&i vong khac trong h¢) c6 hé pi-electron lién hgp hoan toan,
t6t hon 12 aryl ¢6 tir 6 dn 10 canh, va tét hon nita 12 aryl c6 6 canh, vi dy, phenyl va
naphtyl. Vong aryl c6 thé dwoc ngung tu véi vong heteroaryl, heteroxyclyl hodc
xycloalkyl, trong d6 vong lién két vé6i chu trac gbe 1a vong aryl. Vi du khéng lam giéi

han bao gdm:
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Aryl ¢6 thé duge tuy y dugc thé hodc khong dugc thé. Khi duge thé, nhom thé
duoc wu tién 13 mot hodc nhilu nhom doc lap dugc chon tir nhém bao gﬁ‘)m doteri,
alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro,
xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkyloxy, heteroxyclyloxy,
xycloalkylthio, heteroxyclylthio, -C(O)R?, -C(O)OR® va -S(0),,R®.

“Heteroaryl” ding dé chi hé di thom c6 tir 5 dén 20 canh c6 1 dén 4 nguyén tr
kh4c loai duge chon tir nhém bao gdm O, S va N 1am nguyén tir trong vong, t6t hon 1a
heteroaryl ¢6 tir 5 dén 10 canh c6 tir 1 dén 3 nguyén tir khac loai, va tot hon nira 13
heteroaryl 5 hodc 6 canh c¢6 1 dén 2 nguyén tir khac loai, vi du, imidazolyl, furyl,
thienyl, thiazolyl, pyrazolyl, oxazolyl, pyrolyl, triazolyl, tetrazolyl, pyridyl,
pyrimidinyl, thiadiazolyl, pyrazinyl va cic chét trong tr khac. Vong heteroaryl c6 thé
dugc ngung tu voi vong aryl, heteroxyclyl hodc xycloalkyl, trong d6 vong lién két véi

cdu tric gbe 12 vong heteroaryl. Vi du khoéng 1am gi6i han bao gdm:

D0 OO 0 0 40
%ﬁ)@j@xﬁﬂﬁm>

Heteroaryl c6 thé dugc tuy y duoc thé hoic khong dugc thé. Khi duoc thé,

nhém thé duge wu tién 1a mét hodc nhidu nhém doc 14p dugc chon tir nhém bao gém
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alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino, halogen, thiol, hydroxy, nitro,
xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl, xycloalkyloxy, heteroxyclyloxy,
xycloalkylthio, heteroxyclylthio, -C(O)R?, -C(O)OR?® va -S(0),R®.

Thuét ngir “alkoxy” dung dé chi nhém -O-(alkyl) hoic -O-(khéng dugc thé
xycloalkyl), trong do6 alkyl 12 nhu dugc xac dinh trén day. Vi du khong lam giéi han
bao gdm metoxy, etoxy, propoxy, butoxy, xyclopropyloxy, xyclobutyloxy,
xyclopentyloxy, xyclohexyloxy, va cac chat twong tu khac. Alkoxy c6 thé tuy y duoc
thé hoic khong dugc thé. Khi duoc thé, nhém thé duge wu tién 12 mot hodc nhiu
nhom ddc 14p dugc chon tr nhém bao gém alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylamino, halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl,
heteroaryl, xycloalkyloxy, heteroxyclyloxy, xycloalkylthio, heteroxyclylthio, -C(O)R?,
-C(0)OR®va -8(0),R".

Thuét ngit “alkylthio” ding dé chi nhém -S-(alkyl) va -S-(khoéng duoc thé
xycloalkyl), trong d6 alkyl 1a nhu dugc x4c dinh trén ddy. Vi du khong 1am gidi han vé
alkylthio bao gdm: metylthio, etylthio, propylthio, butylthio, xyclopropylthio,
xyclobutylthio, xyclopentylthio, xyclohexylthio. Alkylthio ¢ thé tuy y dugc thé hoic
khong dugc thé. Khi dugc thé, nhém thé duoc wu tién 1a mot hoic nhiéu nhém doc lap
dﬁqc chon tir nhém bao gdm alkyl, alkenyl, alkynyl, alkoxy, alkylthio, alkylamino,
halogen, thiol, hydroxy, nitro, xyano, xycloalkyl, heteroxyclyl, aryl, heteroaryl,
xycloalkyloxy, heteroxyclyloxy, xycloalkylthio, heteroxyclylthio, -C(O)R®, -C(O)OR®
va -S(0).R".

Thuat ngit “xycloalkyloxy” ding d chi nhém -O-xyclo alkyl, trong d6
xycloalkyl 1a nhu dugc x4c dinh trén day.

Thuét ngit “haloalkyl” ding dé chi alkyl dugc thé biang halogen, trong d6 alkyl
la nhu dugc xac dinh trén day.

Thuét ngit “haloalkoxy” dung dé chi alkoxy duoc thé bang halogen, trong d6
alkoxy la nhu dugce x4c dinh trén day.

Thuét ngit “hydroxyalkyl” ding dé chi alkyl dugc thé bang hydroxy, trong d6
alkyl 1a nhu dugce xac dinh trén day.
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Thuat ngir “hydroxy” ding dé chi nhém -OH.

Thuit ngt “halogen” dung dé chi flo, clo, brom hodc iot.
Thuét ngir “amino” diing dé chi nhém -NH,.

Thuét ngit “xyano” ding dé chi nhém -CN.

Thuét ngit “nitro” diing dé chi nhém -NO,.

Thuét ngit “carboxy” ding dé chi nhém -C(O)OH.

Thuit ngt “alkoxycacbonyl” ding dé chi nhém -C(O)O(alkyl) hoic
-C(0)O(xycloalkyl), trong d6 alkyl va xycloalkyl l1a nhu dugc xac dinh trén day.

Thuét ngit “tuy ¥ c¢6 nghia 13 tinh hudng hodc su kién duoc mé ta sau d6 co
thé, nhung khong cn thiét phai xay ra, va phin mé ta nay bao gdm tinh huéng trong
d6é su kién hoac tinh huéng xay ra hodc khong xay ra. Vi dy, “nhém di vong tuy y
duoc thé bang alkyl” c6 nghia 13 nhém alkyl c6 thé, nhung khong khéng can thiét, phai
c6 mit, va phin md t4 nay bao gdm tinh hudng nhém di vong 13 duoc thé bang alkyl

va nhém di vong 13 khong dugc thé bang alkyl.

Thuét ngit “dugc thé” ding dé chi mot hodc nhiéu nguyén tir hydro trong
nhém, t6t hon 1a ti da 5, tot hon nita 13 tir 1 d&n 3 nguyén tir hydro, doc lap dugc thé
bang s6 nhém thé twong tmg. Khong cin phai néi ring, cac nhém thé chi tdn tai & vi tri
héa hoc c6 thé ciia chting. Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat ndy c6
thé x4c dinh liéu viéc thay thé c6 thé xay ra hay khong xay ra bang cic Thir nghiém
hoic 1y thuyét ma khong phai tra gia qua nhidu. Vi du, viéc két hop cia amino hodc
hydroxy c6 nguyén tir hydro va cacbon tu do c6 lién két chua bdo hoa (nhw lién két
olefinic) c¢6 thé 13 khong 6n dinh.

Thuét ngit “duge pham” dung dé chi hdn hop ctia mot hodc nhidu hop chit
theo sang ché nay hodc mubi chép nhén dugc vé& mat sinh ly/muéi duoc dung cua nd
v6i cac thanh phan héa hoc khéc, va khac thanh phin khac nhu chit mang va ta dugc
chép nhén dugc vé mit sinh Iy/duge dung. Muc dich cua dugce phém 12 d tao thuin
lgi cho viéc sir dung hop chét cho céc co quan, c6 191 cho viéc hép thu hoat chét, nho
d6 s& thé hién hoat tinh sinh hoc.
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Thuit ngit “mudi dugc dung” ding dé chi mudi ciia hop chét theo sang ché
nay, muodi nay 13 an toan va hiru hiéu & dong vat c6 vi1 va co6 hoat tinh sinh hoc mong

mudn.
R®va m la nhu dugc xac dinh trong cong thirc (A).
PHUONG PHAP TONG HQP HQP CHAT THEO SANG CHE
Dé thuc hién muc dich ciia sang ché, sang ché st dung cac giai phap sau day.
So dd 1

Quy trinh diéu ché hop chét c6 cong thirc (Al) theo sang ché, hoic chat hd
bién, mesome, raxemat, chit déng phan d6i anh, chit dong phan khong dbi quang,

hodc hon hop cua nd, hodc mudi duge dung ctia nd, bao gom céc budce sau:

3 R4
a
JﬁfOR R\ N)\WOR
N O
ZT@IA il S
Budc 1 1

R (AL3)

( AI-1) R

X/%(OH Budc 2
\

(ALB)

trong budc phan tng thtr nhit, hop chit c6 cong thirc (AI-1) va hop chét c6 cong thirc
(AI-2) dugce dua vao phan tng thé 4i nhan trong méi truong kiém trong dung méi hiru
co dé thu duoc hop chit cé cong thic (AI-3); hodc hop chat c6 cong thic (AIl-1) va
hop chét c¢6 cong thire (AI-2’) dugc dua vao phan tng thé 4i nhan trong méi truong
kiém trong dung méi hiru co @ thu dugc hop chit c6 cong thic (AI-A);
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trong budc phan tmg thir hai, hop chét c6 cong thirc (AI-3) duoc thiy phan
trong diéu kién axit dé thu dugc hop chit c6 cong thirc (AI-A);

trong budc phan tng thi ba, hop chit c¢6 cong thic (AI-A) va hop chit c6
cdng thuac (AI-B) hodc hydroclorua ciia né dugc dua vao phan tmg ngung tu trong moi
truong kiém, tuy ¥ san phim ngung tu dugc thuy phéan trong mdi trudng kiém, dé thu

duoc hop chat cé cong thic (AD).

Céc chét phan tng ma tao ra diéu kién kiém bao gdm bazo hiru co va bazo vo
co. Bazo hitu co bao gdm, nhung khong chi giéi han &, trietylamin,N,N-
diisopropyletylamin, n-butyllithi, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, kali
axetat, natri tert-butoxit va kali tert-butoxit. Bazo v6 co bao gbm, nhung khéng chi
giéi han & natri hydrit, kali phosphaf, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit va lithi hydroxit.

Céc chét phan (mg ma tao ra didu kién axit bao gdm, nhung khong chi gi6i
han &, pyridin hydrobromua, axit trifloaxetic, axit formic, axit axetic, axit clohydric,
axit sulfuric va axit metansulfonic, t6t hon 1i pyridin hydrobromua hodc axit

clohydric.

Chét phan tmg ngung tu bao gdm, nhung khong chi gi6i han &, 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua,N,N'-
dixyclohexylcarbodiimit,N,N'-diisopropylcarbodiimit, O-benzotriazol-N,N,N',N'-
tetrametyluroni tetrafloborat, 1-hydroxybenzotriazol, 1-hydroxy-7-azobenzotriazol, O-
benzotriazol-N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-oxobenzotriazol)-
N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-azobenzotriazol)-N,N,N',N'-
tetrametyluroni hexaflophosphat, benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat va benzotriazol-1-yl-oxytripyrolidinylphosphoni phosphat, t&t hon 13
2-(7-oxobenzotriazol)-N,N,N',N'-tetrametyluroni hexaflophosphat.

Phan g trén day tdt hon 13 duoc thuc hién trong dung méi. Dung méi duoc
stt dung bao gdm, nhung khong chi gidi han &, axit axetic, metanol, etanol, toluen,
tetrahydrofuran, diclometan, dimetyl sulfoxit, 1,4-dioxan, nuéc va N,N-

dimetylformamit.

trong do:
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X 1a halogen, tét hon 12 brom;

R®1 alkyl, t&t hon 13 metyl;

vong A, R'~R’ ,nva s 1a nhu dugce xac dinh trong cong thic (Al).
So db 2

Quy trinh diéu ché hop chit c6 cong thirc (I) theo sang ché, hoic chit hd bién,
mesome, raxemat, chit ddng phan déi anh, chit ddng phan khéng ddi quang, hoic hdn

hop cua nd, hodc mudi duge dung cua no, bao gdm céac budce sau:

trong budc phan tmg thir nhit, hop chit c6 cong thirc (I-1) va hop chit c6 cong thire -
2) dugc dua vao phan tng thé 4i nhan trong méi truong kiém trong dung méi hitu co
dé thu dugc hop chét cé cong thirc (I-3); hodc hop chit c¢6 cong thirc (I-1) va hop chat
c¢6 cong thirc (I-2°) dugc dua vao phan (mg thé 4i nhan trong méi trurong kiém trong

dung mdi hitu co dé thu duoc hop chét ¢ cong thirc (I-A);

trong budc phan tmg thir hai, hop chat c6 cong thirc (I-3) dugc thiy phéan trong diéu
kién axit dé thu duoc hop chét c6 cong thic (I-A);
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trong budc phan tng thir ba, hop chit c6 cong thirc (I-A) va hop chét c¢6 cong thirc
(AI-B) hodc hydroclorua cia n6 dugc dua vao phan Ung ngung tu trong moi trudng
kiém, tuy ¥ san phdm ngung tu dugc thity phan trong mdi truong kiém, dé thu dugc

hop chit c6 cong thirc ().

Céc chit phan ng ma tao ra diéu kién kiém bao gdm bazo hitu co va bazo vo
co. Bazo hiru co bao gdm, nhung khong chi giéi han & trietylamin,N,N-
diisopropyletylamin, n-butyllithi, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, kali
axetat, natri tert-butoxit va kali tert-butoxit. Bazo v6 co bao gém, nhung khong chi
giGi han & natri hydrit, kali phosphat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit va lithi hydroxit.

Céac chét phan Gng ma tao ra diéu kién axit bao gbm, nhung khéng chi giGi
han &, pyridin hydrobromua, axit trifloaxetic, axit formic, axit axetic, axit clohydric,
axit sulfuric va axit metansulfonic, t6t hon 1a pyridin hydrobromua hoic axit

clohydric.

Chét phan tmg ngung tu bao gdm, nhung khéng chi gi6i han &, 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua,N,N'-
dixyclohexylcarbodiimit,N,N'-diisopropylcarbodiimit, O-benzotriazol-N,N,N',N'-
tetrametyluroni tetrafloborat, 1-hydroxybenzotriazol, 1-hydroxy-7-azobenzotﬁazol, O-
benzotriazol-N,N,N' N'-tetrametyluroni hexaflophosphat, 2-(7-oxobenzotriazol)-
N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7—azobenzotriazol)—N,N,N',Ni—
tetrametyluroni hexaflophosphat, benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat va benzotriazol-1-yl-oxytripyrolidinylphosphoni phosphat, t6t hon 1a
2-(7-oxobenzotriazol)-N,N,N',N'-tetrametyluroni hexaflophosphat.

Phén tmg trén day tdt hon 1a dugc thuc hién trong dung méi. Dung méi dugc
st dung bao gém, nhung khong chi giéi han ¢, aXit axetic, metanol, etanol, toluen,
tetrahydrofuran, diclometan, dimetyl sulfoxit, 1,4-dioxan, nuéc va N,N-

dimetylformamit.
trong do:

X 1a halogen, t6t hon 12 brom;
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R*13 alkyl, t6t hon 13 metyl;
vong A, L', R'~R3 R’~R® n va s 1a nhu duogc xac dinh trong cong thirc (I).
So @6 3

Quy trinh diéu ché hop chét c6 cong thirc (I) theo séang ché, hoic chit hd bién,
mesome, raxemat, chit ddng phan dbi anh, chat dong phan khong d6i quang, hoic hdn

hop cta nd, hodc mudi dugce dung cia nd, bao gom céac budc sau:

2 0] (I-2-a)
R N . ) =
R Buoc 1 Budc 2
(I-1-a)
6
R6 3 RNy
\ H2N L' g 5
(arB) g NKWN@(R :
r i ® X 0 (0]
ﬁ‘@ Budc 3 RN~ R’
(I-A) (1)

trong budc phan tng thir nhat, hop chét c6 cong thire (I-1-a) va hop chét cé cong thirc
(I-2-a) dugc dua vao phan Gng thé 4i nhan trong moi truong kiém trong dung méi hitu

co dé thu duoc hop chét ¢ cong thire (I-3);

trong budc phan tng thtr hai, hop chat ¢6 cong thirc (I-3) dugc thily phan trong didu
kién axit dé thu duoc hop chit c6 cong thirc (I-A);

trong budc phan Gng thir ba, hop chit c6 cong thuc (I-A) va hop chét c6 cong thirc
(AI-B) hoic hydroclorua ctia né dugc dua vao phan tmg ngung tu trong moi trudng
kiém, tuy ¥ san phim ngung tu dugc thily phan trong moi truong kiém, dé thu duoc
hop chét c6 cong thirc (I).

Céc chét phan ing ma tao ra diéu kién kiém bao gém bazo hitu co va bazo v
co. Bazo hitu co bao gdm, nhung khong chi gi6i han & trietylamin,N,N-
diisopropyletylamin, n-butyllithi, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, kali

axetat, natri tert-butoxit va kali tert-butoxit. Bazo v6 co bao gdm, nhung khéng chi
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gidi han & natri hydrit, kali phosphat, natri cacbonat, kali cacbonat, xesi cacbonat, natri

hydroxit va lithi hydroxit.

Céc chit phan tmg ma tao ra diéu kién axit bao gbm, nhung khéng chi giéi
han @, pyridin hydrobromua, axit trifloaxetic, axit formic, axit axetic, axit clohydric,
axit sulfuric va axit metansulfonic, t6t hon 1a pyridin hydrobromua hoic axit

clohydric.

Chét phan tmg ngung tu bao gdm, nhung khong chi gi6i han &, 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua,N,N'-
dixyclohexylcarbodiimit,N,N'-diisopropylcarbodiimit, O-benzotriazol-N,N,N',N'-
tetrametyluroni tetrafloborat, 1-hydroxybenzotriazol, 1-hydroxy-7-azobenzotriazol, O-
benzotriazol-N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-oxobenzotriazol)-
N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-azobenzotriazol)-N,N,N',N'-
tetrametyluroni hexaflophosphat, benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat va benzotriazol-1-yl-oxytripyrolidinylphosphoni phosphat, t6t hon 1a
2-(7-oxobenzotriazol)-N,N,N',N'-tetrametyluroni hexaflophosphat.

Phén tmg trén ddy tot hon 13 duge thuc hién trong dung méi. Dung méi dugc
st dung bao gém, nhung khéng chi giéi han &, axit axetic, metanol, etanol, toluen,
tetrahydrofuran, diclometan, dimetyl sulfoxit, 1,4-dioxan, nuéc va N,N-

dimetylformamit.
trong do:
R*13 alkyl, t6t hon 12 metyl;

R® 13 nhém 1o chuyén, t6t hon 1a metansulfonyloxy hodc

triflometansulfonyloxy;
vong A, Ll, R'~R? , R°~RS, n va s 1 nhu duoc xac dinh trong céng thirc (I).
So db 4

Quy trinh diéu ché hop chit c6 cong thirc (IT) theo sang ché, hozc chit hd bién,
mesome, raxemat, chit ddng phan d6i anh, chat dong phan khong d6i quang, hoic hdon

hop ctia nd, hodc mudi duge dung cuia nd, bao gom cac budce sau:
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trong budc phan tng thir nhit, hop chit c¢6 cong thic (I -1) va hop chét ¢ cong thirc
(I-2) duoc dua vao phan Gmg thé 4i nhan trong mdi trudng kiém trong dung méi hitu
co @8 thu duge hop chét c6 cong thie (II-2); hodc hop chit c6 cong thirc (II-1) va hop
chét c6 cong thirc (I-2”) duogc dua vao phan Gmg thé 4i nhan trong mdi trudng kiém

trong dung méi hiru co dé thu dugc hop chét c6 cong thic (II-A);

trong budc phan ung thtr hai, hop chét c6 cong thirc (II-2) duge thity phan trong didu
kién axit dé thu dugc hop chit c6 cong thirc (II-A);

trong budc phan tmg thir ba, hop chit ¢6 cong thirc (II-A) va hop chit c6 cong thirc
(II-B) hodc hydroclorua ctia né dugc dua vao phan Umng ngung tu trong moi trudng
kidm, tuy ¥ san phdm ngung tu dugc thiy phan trong moi trudng kiém, dé thu dugc
hop chit c6 cong thirc (ID).

Céc chit phan (ng ma tao ra diéu kién kiém bao gdm bazo hitu co va bazo v
cor.‘ Bazo hitu co bao gdm, nhung khéng chi gi6i han & trietylamin,N,N-
diisopropyletylamin, n-butyllithi, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, kali
axetat, natri tert-butoxit va kali tert-butoxit, tot hon 1a lithi bis(trimetylsilyl)amit. Bazo
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v6 co bao gém, nhung khong chi gi6i han & natri hydrit, kali phosphat, natri cacbonat,
kali cacbonat, xesi cacbonat, natri hydroxit va lithi hydroxit, tdt hon 14 kali cacbonat,

natri hydrit hodc lithi hydroxit.

Céc chit phan Gng ma tao ra diéu kién axit bao gdm, nhung khéng chi giéi
han &, pyridin hydrobromua, axit trifloaxetic, axit formic, axit axetic, axit clohydric,
axit sulfuric va axit metansulfonic, tt hon 1a pyridin hydrobromua hoic axit

clohydric.

Téc nhan 1am ngung tu bao gdm, nhung khong chi gi6i han &, 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua,N,N'-
dixyclehexylcarbodiimit,N,N'-diisopropylcarbodiimit, O-benzotriazol-N,N,N',N'-
tetrametyluroni tetrafloborat, 1-hydroxybenzotriazol, 1-hydroxy-7-azobenzotriazol, O-
benzotriazol-N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-oxobenzotriazol)-
N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-azobenzotriazol)-N,N,N',N'-
tetrametyluroni hexaflophosphat, benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat va benzotriazol-1-yl-oxytripyrolidinylphosphoni phosphat, t&t hon 1a
2-(7-oxobenzotriazol)-N,N,N',N'-tetrametyluroni hexaflophosphat.

Phén tmg trén day t6t hon 13 dugc thuc hién trong dung méi. Dung méi dugc
st dung bao gé)m, nhung khong chi gidi han ¢, axit axetic, metanol, etanol, toluen,
tetrahydrofuran, diclometan, dimetyl sulfoxit, 1,4-dioxan, nu6éc va N,N-

dimetylformamit.
trong do:
X 12 halogen, t6t hon 13 brom;
R®12 alkyl, t6t hon 1 metyl;
L', R? R?, R°~R’ va n 1 nhu duoc x4c dinh trong cong thire (II).
So dd 5

Quy trinh didu ché hop chét c6 cong thiic (IV) theo sang ché, hodc chit hd
bién, mesome, raxemat, chit ddng phan dbi anh, chit dong phan khéng dbi quang,

hodc hdn hop ctia n6, hoic mudi duge dung ctia nd, bao gdom cac bude sau:

-74-



Z N =N H
®> e 0° ) ®5n M50 CLCOOR‘:
i R Budc 1 : =Y
O  (mA) o (IV-2)
6
3 RS\U R RN
Budc 2 R\~ H Budc 3 _ H
| R \ N#N ' Ry A 0 N@\
00 COOH ;O COOH
R R
O  (Iv3) o ()

trong budc phan tng thir nhat, hop chét c6 cong thirc (II-A) va hop chét c6 cong thirc
(IV-1) hoac hydroclorua cia né dugc dua vao phan tng ngung tu trong moi trudng

kiém dé thu duoc hop chit c6 cong thirc (IV-2);

trong budc phan tmg thr hai, hop chat cé cong thirc (IV-2) dugc thiy phan trong diéu
kién axit dé thu duoc hop chét ¢ cong thic (IV-3);

trong budc phan mg thr ba phan @ng, hop chit c6 cong thic (IV-3) dugc dua vio
phan tmg diéu ché khong d6i ximg dé thu duoc hop chit c6 cong thirc (IV).

Céc chit phan tng ma tao ra diéu kién kiém bao gdm bazo hitu co va bazo v
co. Bazo hiru co bao gbdm, nhung khong chi giéi han & trietylamin,N,N-
diisopropyletylamin, n-butyllithi, lithi diisopropylamit, lithi bis(trimetylsilyl)amit, kali
axetat, natri tert-butoxit va kali tert-butoxit, tot hon 12 lithi bis(trimetylsilyl)amit. Bazo
v6 co bao gdm, nhung khéng chi gioi han & natri hydrit, kali phosphat, natri cacbonat,
kali cacbonat, xesi cacbonat, natri hydroxit va lithi hydroxit, tot hon 1 kali cacbonat,

natri hydrit hodc lithi hydroxit.

Céc chit phan ng ma tao ra diéu kién axit bao gébm, nhung khéng chi gisi
han &, pyridin hydrobromua, axit trifloaxetic, axit formic, axit axetic, axit clohydric,
axit sulfuric va axit metansulfonic, tt hon 1a pyridin hydrobromua hodc axit

clohydric.

Céc diéu kién ddi v6i phan tmg didu ché khong dbi xtmg bao gém, nhung
khong chi gidi han &, cot 1a SuperChiral S-AD (Chiralway), pha ddng la cacbon dioxit,

etanol va dietylamin.
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Chét phan ng ngung tu bao gdm, nhung khéng chi gi6i han &, 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua,N,N'-
dixyclohexylcarbodiimit,N,N'-diisopropylcarbodiimit, O-benzotriazol-N,N,N',N'-
tetrametyluroni tetrafloborat, 1-hydroxybenzotriazol, 1-hydroxy-7-azobenzotriazol, O-
benzotriazol-N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-oxobenzotriazol)-
N,N,N',N'-tetrametyluroni hexaflophosphat, 2-(7-azobenzotriazol)-N,N,N',N'-
tetrametyluroni hexaflophosphat, benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat va benzotriazol-1-yl-oxytripyrolidinylphosphoni phosphat, t6t hon 14
2-(7-oxobenzotriazol)-N,N,N',N'-tetrametyluroni hexaflophosphat.

Phén tng trén day tot hon 13 dwgc thuc hién trong dung méi. Dung méi dugc
st dung bao gdm, nhung khong chi giéi han &, axit axetic, metanol, etanol, toluen,
~ tetrahydrofuran, diclometan, dimetyl sulfoxit, 1,4-dioxan, nuéc va N,N-

dimetylformamit.
trong do:

R°14 alkyl, tot hon 14 metyl;

L' R? R’ R®, R” van 1 nhur dugc x4c dinh trong cong thire (V).

Dbi v6i mdi hop chit cé cong thirc duge néu trong sang ché nay, néu dang
mudi ctia hop chét thu duge trong qua trinh tong hop, c6 thé thu dugc thém dang tr do
ctia hop chét bang cac phuong phap thir nghiém thong thudng; néu dang tu do ctia hop
chét thu dugc biang qué trinh tdng hop, thi c6 thé thu dugc thém dang mudi cta hop
chét bang cac phuong phap thir nghiém thong thudng.

Vi du thwe hi€n sing ché

Sang ché nay s& duoc mo ta thém bang cac tham chiéu cac Vi du sau day,
nhung cac Vi du ndy khong nham 1am gi6i han pham vi clia sang ché.

Chu tric cua cac hop chét duge xac dinh bang cong hudng tir hat nhan (NMR)
va/hoic phép phan tich phé khbi (MS). Dich chuyén héa hoc NMR (8) dugc cho & 107
(ppm). NMR duoc xac dinh bing may Bruker AVANCE-400. Dung mdi dé x4c dinh
1a dimetyl sulfoxit dugc dotori hoa (DMSO-dy), clorofom dugc dotori héa (CDCl;) va
metanol duoc dotori hdéa (CD;0D), va chét chudn ndi 13 tetrametylsilan (TMS).

-76-



34935

MS dugc xac dinh bang quang phd ké khdi lugng FINNIGAN LCQAJ (ESI)
(manufacturer: Thermo, type: Finnigan LCQ advantage MAX).

Phan tich sic ky 1ong cao 4p (HPLC) dugc xac dinh trén thiét bi Agilent
HPLC 1200DAD, Agilent HPLC 1200VWD va quang phd ké sic ky léng cao 4p
Waters HPLC €2695-2489.

Phan tich HPLC khéng d6i xing dugc x4c dinh trén thiét bi quang phd ké sic
ky 1ong cao ap Agilent 1260 DAD.

Thiét bi didu ché nhanh CombiFlash 13 Combiflash Rf200 (TELEDYNE
ISCO).

D1ia silicagel Yantai Huanghai HSGF254 hodc Qingdao GF254 duoc st dung
cho phép sic ky silicagel 16p méng (TLC). Kich thudc cia dia silicagel duoc sir dung
trong phu’ong phép TLC la tir 0,15 mm dén 0,2 mm, va kich thuéc cla dia silicagel

duoc st dung bu6ce tinh ché san phim 13 tir 0,4 mm dén 0,5 mm.

Silicagel Yantai Huanghai 200 dén 300 mesh duoc ding 1am chit mang cho
cot sic ky.

Tbc d6 trc ché kinaza va gia tri ICs trung binh duge x4c dinh bé“mg thiét bi

NovoStar ELISA (BMG Co., Germany).

Nguyén liéu tho da biét theo sdng ché c6 thé duogc didu ché bang phuong phap
téng hop thong thuong da biét trong linh vire k¥ thuét nay, hodc c6 thé dugc duoc mua
tr ABCR GmbH & Co. KG, Acros Organnics, Aldrich Chemical Company, Accela
ChemBio Inc., hoac Dari chemical Company, v. v...

Trir khi ¢6 quy dinh khéc, cac phan tng dugc thuc hién trong mdi trudng nito
hodc moi trudng argon.

Thuét ngir “méi trudng nito™ hodc “moi trudng argon” ¢ nghia 1a binh phan
g duoc trang bi qua cau 1 L nito hodc argon.

Thuét ngt “mdi truong hydro” cé nghia 13 binh phan Ung duoc trang bi qua
cau 1 L hydro.
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Phan ung hydro héa c6 4p dugc thuc hién bang thiét bi hydro héa Parr
3916EKX va thiét bi tao hydro QL-500 hozc thiét bi hydro héa HC2-SS.

Trong c4c phan mg hydro hda, hé phan tng thuong duoc thuc hién trong ck

va nap ddy hydro, va viéc thyc hién nay dugc 1ap lai 3 lan.

Thiét bi phan tmg kiéu vi séng CEM Discover-S 908860 dugc sir dung trong

cac phan ung vi sdng.
Trir khi ¢6 quy dinh khac, dung dich dung dé chi dung dich nuéc.

Trir khi c6 quy dinh khéc, nhiét 46 phan ung trong céc phan tng dung dé chi
nhiét 4o trong phong, ndm trong khoang tir 20°C dén 30°C.

Quy trinh phén tmg dugc theo doi bang phuong phap sic ky 16p méng (TLC),
va hé dung méi phét trién, hé rira giai @2 tinh ché hop chét bang phép sic ky cot va
phuong phép sic ky 16p mong bao gom: A: h¢ diclometan va metanol, B: hé n-hexan
va etyl axetat, C: h¢ ete diu mé va etyl axetat, D: axeton, E: hé diclometan va axeton,
F: hé etyl axetat va diclometan, G: etyl axetat, diclometan va n-hexan, H: etyl axetat,
diclometan va axeton, I: ete ddu mo, etyl axetat va diclometan. Ty 1¢ thé tich ciia dung
mbi ¢6 thé duge didu chihh theo d6 phan cuc cia cac hop chét, va dé6i khi chét phan
mg kiém yéu nhu trietylamin hodc chét phan Umg axit nhu axit axetic c6 thé duoc

thém vao.
Vidul

Axit 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)-1H-indol-2-carboxylic

o CHs
* Ly
cl NN O N b
H
CH,
1

o]
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Buéce 1:
Metyl 2-bromo-4-metoxybutanoat 1b

Metyl 4-metoxybutanoat la (1,6g, 12,1mmol) duoc bd sung vao 50ml
tetrahydrofuran, va dwoc lam lanh d&n -78°C trong thing nudc da kho-axeton. Lithi
bis(trimetylsilyl)amit (12,7ml, 12,7mmol) dugc thém vao tur tir. Sau khi hoan thanh
viéc thém, dung dich phan vmg duoc khudy trong 1 gid, va sau dé clotrimetylsilan
(1,31g, 12,1mmol) dugc thém vao. Sau khi khudy trong 20 phiit, dung dich phan tng
dugc thém N-bromosucxinimit (2,15g, 12,1mmol) va duoc khudy trong 2 gid. Thing
nudc dé kho-axeton duge loai bod, va nhiét do cia dung dich phan tng duoc dé 4m dén
nhiét d6 trong phong. Dung dich amoni clorua bdo hoa dugc thém vao dé 1am ngimg
phan tng. Dung dich phan tmg duoc chiét bing etyl axetat (50mlx3). Pha hiru co duoc
gom lai, dugc rira 1an lugt bang nude (50ml) va dung dich natri clorua bdo hoa (50ml),
1am khd trén natri sulfat khan, va dugc loc. Phan loc dugc co trong diéu kién ap suét
giam, va phén can thu duge duge tinh ché béng sic ky cot silicagel véi hé rira giai B

dé thu duogc hop chét néu & dé muc 1b (900mg, hiéu suét: 35,3%).

Budc 2
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1-(4-Clo-2-(2,5-dimetoxypyridin-4-yl)phenyl)etanon le

Axit 1-(2-bromo-4-clophenyl)etanon 1c (1,27g, 5,46mmol), (2,5-
dimetoxypyridin-4-yl)boronic 1d (1,0g, 5,46mmol, dugc diéu ché bang phuong phap
duoc @& cap trong cong bd don qudc té s6 “W02015063093”), [1,1°-
bis(diphenylphosphin)feroxen]diclopaladi (II) (230mg, 0,32mmol) va kali cacbonat
(2,2g, 16,38mmol) dugc thém vao 25ml 1,4-dioxan. Sau khi hoan thanh viéc thém,
dung dich phan tng dugc lam néng dén 110°C, dugc khudy trong 8 gid, va sau d6
dugc lam ngudi dén nhiét d6 trong phong mot cach tu nhién. Dung dich phan Uing
duge thém 50ml nude, va duge chiét bing etyl axetat (50mlx3). Pha hitu co duoc gom
lai, duoc rira 14n luot bang nude (50ml) va dung dich natri clorua bio hoa (50ml), 1am
kho trén natri sulfat khan va dugc loc. Phan loc dugce co trong diéu kién ap suét giam,
va phan can thu duge duge tinh ché bang sac ky cot silicagel voi he rira giai B dé thu
dugc hgp chit néu & d& muc le (1,0g, hiéu suét: 63,3%).

MS m/z (ESI): 292,3 [M+1]

Buéce 3
4-(2-Axetyl-5-clophenyl)-5-metoxypyridin-2{1H)-on 1

Hop chét le (1,0g, 3,43mmol) dugc thém vao 10mIN,N-dimetylformamit, tiép
theo pyridin hydrobromua (3,30g, 20,6mmol) dugc thém vao. Sau khi hoan thanh viéc
thém, dung dich phan Ung dugc lam ndéng dén 105°C, va dugc khudy trong 3 gio.
Dung dich phan tng dugc thém 50ml nudc va dugc chiét bang etyl axetat (50mlx3).
Pha hiru co dugce gom lai, dugc rua bﬁng nude (50ml) va dung dich natri cldrua bao
hoa (50ml), 1am kho trén natri sulfat khand va dugc loc. Phan loc dugc cd trong diéu
kién 4p suit giam dé thu dugc hop chit néu & d& muc 1f (550mg, hiéu suét: 57,8%).

MS m/z (ESI): 2763 [M-1]

Budce 4
Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-metoxybutanoic
lg

Hop chét 1f (350mg, 1,28mmol) dugc thém vao 10mIN,N-dimetylformamit,
tiép theo natri hydrit (153mg, 3,84mmol) dugc thém vao tr tir trong thung nudc da.
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Sau khi hoan thanh viéc thém, thung nudc da dugc loai bd, va nhiét d¢ cua dung dich
phan tmg dugc d& 4m dén nhiét do trong phong mot cach tu nhién. Sau khi khudy
trong 30 phut, dung dich phan Gng dugc thém 1b (350mg, 1,66mmol), va sau d6 dugce
khudy trong 24 gié. Dung dich phan ting dugc thém 50ml nude, duge thém timg giot
axit clohydric 1M dé didu chinh d6 pH dén 3-4, va sau d6 duge chiét bing etyl axetat
(50mIx3). Pha hitu co dugc gom lai, dugce rua bang nudce (50mf) va natri clorua bao
hoa (50ml), 1am khé trén khan natri, va dugc loc dé loai bd phén can. Phan loc duge cd
trong diéu kién 4p sudt giam dé thu dugc hop chét tho néu & d& muc 1g (360mg), hop -
chét nay duoc st dung truc tiép trong phan Gmg tiép theo ma khong can tinh ché.

MS mv/z (ESI): 394,4 [M+1]
Buéce 5

Etyl 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)-1H-indol-2-carboxylat 11

San pham thé 1g (180mg, 0,45mmol) dugc thém vao 10mIN,N-
dimetylformamit, tiép d6 thém 2-(7-oxobenzotriazol)-N,N,N',N'-tetrametyluroni
hexaflophosphat (313mg, 0,82mmol),N,N-diisopropyletylamin (0,22ml, 1,35mmol) va
etyl 5-amino-1H-indol-2-carboxylat hydroclorua 1h (129mg, 0,54mmol, dugc diéu ché
bing phuong phap di biét duge d& cép trong “Journal of Organic Chemistry,
2012,55(2), 766-7827). Sau khi hoan thanh viéc thém, dung dich phan Umg duogc lam
néng dén 50°C, va duoc khudy trong 16 gid. Dung dich phén tmg dugc thém 50ml
nude, va duge chiét brflng etyl axetat (50mlx3). Pha hitu co dugc gom lai, dugc rira
bang nudc (50ml) va dung dich natri clorua bio hoa (50ml), 1am khé trén natri sulfat
khan, va dugc loc dé loai bo phén can. Phan loc duge cd trong diéu kién &p suét giam,
va phan can thu dugc duge tinh ché bang sic ky cot silicagel v6i hé rira gidi B dé thu

duge hop chit néu & d& muc 1i (60mg, hiéu suat: 23,1%).
MS m/z (ESI): 580,4 [M+1]
Buédce 6

Axit 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)-1H-indol-2-carboxylic 1
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Hop chét 1i (60mg, 0,103mmol) dugc thém vao 4ml hdn hop dung méi chira
tetrahydrofuran va metanol (V:V=3:1), tiép d6 thém dung dich lithi hydroxit 1M
(0,83ml, 0,83mmol). Sau khi hoan thanh vi¢c thém, dung dich phan tng duoc khudy
trong 16 gid, tiép theo dung méi dugc 1am bay hoi trong diéu kién 4p sut giam. Phin
can thu duge duogc thém 10ml nude va dugc khqu k¥. Dung dich phan ting dugc thém
axit clohydric 1M @ diéu chinh do pH dén 3-4, va sau d6 dugc chiét bang etyl axetat
{50mlx3). Pha hitu co dugc gom lai, dugc rira bing nudc (50ml) va natri clorua bdo
hoa (50ml), lam kho trén natri sulfat khan va dugc loc dé loai bo phé‘tn can. Phén loc
duoc ¢ trong didu kién 4p suat giam, va phan can thu dugc durge tinh ché bang sic ky
. 16ng cao 4p (Gilson-281, hé rira giai: axetonitril, nudc) dé thu duge hop chit néu & dé

muc 1 (4mg, hiu suat: 7,0%).
MS m/z (ESI): 552,4 [M+1]

'H NMR (400MHz, DMSO-dy) § 11,60 (s, 1H), 11,33 (s, 1H), 8,01 (s, 1H),
7,89-7,87 (d, 1H), 7,64-7,61 (dd, 1H), 7,47-7.46 (d, 1H), 7,37-7,32 (m, 3H), 6,97 (s,
1H), 6,40 (s, 1H), 5,79-5,75 (m, 1H), 3,54 (s, 3H), 3,22 (s, 3H), 2,42-2,31 (m, 2H).

Vidu2,3

Axit (S)- 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-
metoxybutanamido)-1H-indol-2-carboxylic 2

Axit (R)- 5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)-1H-indol-2-carboxylic 3

\O \Ok
5 N o N
Cl NNg ¢} N o @] N NN 0 N o
H | H
=
o] ]
2 3

Hop chat 1 (100mg, 0,18mmol) dugc tach khong d6i xtmg (cac diu kién tach:
cdt didu ché khong dbi xing CHIRAL PAK IE, 20%250 mm, Sum; pha dong: pha
dong: etanol (chtra 0,01% axit trifloaxetic)=100, tbc do dong: 8ml/phiit). Cac phan
doan tuong tng dugce thu gom va dugc cd trong didu kién 4p suét giam dé thu duogc

hop chit néu & cac dé muc 3 (10mg) va 4 (15mg).
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Hop chét 2:
MS m/z (ESI):552,5 [M+1]

Phan tich HPLC khong di ximg: thoi gian Iuu 8,907 phit, d6 tinh khiét khong
d6i xtmg: 98% (cbt sic ky: CHIRAL PAK IE, 4,6¥*150mm, Sum; pha dong: n-
hexan/etanol/axit trifloaxetic =40/60/0,06(thé tich/thé tich/thé tich)).

'H NMR (400MHz, DMSO-dy) & 11,60 (s, 1H), 11,33 (s, 1H), 8,01 (s, 1H),
7.89-7,87 (d, 1H), 7,64-7,61 (dd, 1H), 7,47-7,46 (d, 1H), 7,37-7,32 (m, 3H), 6,97 (s,
1H), 6,40 (s, 1H), 5,79-5,75 (m, 1H), 3,54 (s, 3H), 3,22 (s, 3H), 2,42-2,31 (m, 2H)

Hop chét 3:
MS m/z (ESI): 552,4 [M+1]

Phan tich HPLC khong déi xtmg: thoi gian luu 6,720 phat, d tinh khiét khéng
d6i ximg: 98% (cot sic ky:CHIRAL PAK IE, 4,6*150mm, Spm; pha dong: n-
hexan/etanol/axit trifloaxetic =40/60/0,06 (thé tich/thé tich/thé tich)).

"H NMR (400MHz, DMSO-dy) & 11,60 (s, 1H), 11,33 (s, 1H), 8,01 (s, 1H),
7.89-7,87 (d, 1H), 7,64-7,61 (dd, 1H), 7,47-7,46 (d, 1H), 7,37-7,32 (m, 3H), 6,97 (s,
1H), 6,40 (s, 1H), 5,79-5,75 (m, 1H), 3,54 (s, 3H), 3,22 (s, 3H), 2,42-2,31 (m, 2H)

Vidu4

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido) benzoic 4

Cl XN 0]
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Budce 1

Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanoic 4b ’

Magie tert-butoxit (701,62mg, 7,2mmol) dugc hoa tan trong 250ml
tetrahydrofuran, va sau do axit (R)-2-bromo-3-phenylpropionic (1649,77mg, 7,2mmol,
duoc didu ché bing phuong phap di biét duoc d& cip trong “Chemical
Communications (Cambridge, United Kingdom), 2014, 50(88), 13489-13491”), kali
tert-butoxit (404,07mg, 3,6mmol) va hop chit thé 1f (1000mg, 3,6mmol) duoc thém
vao. Dung dich phén tmg dugc phan tmg trong 16 gid & 60°C, 1am ngudi dén nhiét do
trong phong, duoc thém timg giot axit clohydric 1M dé diéu chinh do pH dén 3-4, va
duoc chiét bang etyl axetat (50mix3). Pha hitu co dugc gom lai, 1am kho trén natri
sulfat khan, va duoc loc. Phéan loc duge ¢o trong diéu kién ap suét giam, va ph?m can
thu duge dugc tinh ché bang sic kY 1ong cao ap (Gilson-281, hé rira giai: axetonitril,

nuée) dé thu dugc hop chit néu & dé muc 4b (350mg, hiéu suat: 20,5%).
MS m/z (ESI): 426,4 [M+1]
Buéc 2

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoat 4d

Hop chit 4b (350mg, 0,82mmol), metyl 4-aminobenzoat 4c (39,23mg,
0,26mmol, dugc didu ché bing phuong phap dd biét duge d& cap trong “Chemical
Communications (Cambridge, United Kingdom), 2015, 51(58), 11705-11708”) va
N,N-diisopropyletylamin (0,57ml, 3,29mmol) dugc hoa tan lién tuc trong 30ml etyl
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axetat, tiép d6 thém ting giot dung dich chira 2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat (50%, 1569mg, 2,47mmol). Sau
khi hoan thanh viéc thém, phéan tng duoc d& 4m dén 60°C, va dugc khudy trong 2 gid.
Dung dich phéan tmg dugc 1am ngudi dén nhiét do trong phong, va duge cd trong diéu
kién ap suét giam. Phan can thu dugc duge tinh ché béng sic ky cot silicagel véi hé

rira gidi A @& thu duoc hop chét néu & dé muc 4d (140mg, hiéu suét: 28,9%).
MS m/z (ESI): 559,5 [M+1]
Buédce 3

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzoic 4

Hop chit 4d (120mg, 0,21mmol) duge hoa tan trong 4ml hon hop dung méi
chira tetrahydrofuran va metanol (thé tich/thé tich=3:1), tiép d6 thém 1,28ml dung dich
lithi hydroxit 1M. Sau khi hoan thanh viéc thém, dung dich phén Ung dugc khudy
trong 16 gio. Dung dich phan tng dugc thém ting giot dung dich axit clohydric 10%
dé diéu chinh do pH dén 3-4, dugc chiét béng etyl axetat (50mlx2). Pha hitu co dugc
gom lai va duoc cb trong diéu kién ap suit giam. Phan cin thu dugc dugc tinh ché
bing sdc kY 16ng cao ap (Gilson-281, hé rtra gii: axetonitril, nuéc) dé thu duoc hop

chét néu & d& muc 4 (50mg, hiéu sut: 42,7%).
MS m/z (ESI): 545,4 [M+1]

'"H NMR (400MHz, DMSO-dy) § 10,81 (s, 1H), 7,92 (s, 1H), 7,90 (s, 1H),
7,83-7,81 (d, 1H), 7,74 (s, 1H), 7,72 (s, 1H), 7,62-7,59 (dd, 1H), 7,43 (s, 1H) 7,38 (s,
1H), 7,30-7,25 (m, 4H), 7,21-7,17 (m, 1H), 6,31 (s, 1H), 6,05-6,01 (m, 1H), 3,54 (s,
3H), 3,49-3,44 (m, 2H), 2,37 (5, 3H). |
Vidus,6

Axit  (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoic 5

Axit  (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzoic 6
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Hop chét 4 (900mg, 1,62mmol) dugc tach khong d6i xtng (didu kién tach: cot
didu ché khong d6i xung SuperChiral S-AD(Chiralway), duong kinh trong 2cm *
Chiéu dai 25c¢m, 5pm; pha d6ng: cacbon dioxit: etanol: dietylamin=60:40:0,05, tc do
dong: 50g/phut). Cac phan doan tuong tmg dugc thu gom va duge cd trong diéu kién
4p suit giam dé thu dugc hop chét néu & @ muc 5 (421mg) va 6 (405mg).

Hop chét 5:

MS m/z (ESI): 545,4 [M+1];

Phén tich HPLC khong ddi ximg: thoi gian luu 4,138 phit, d6 tinh khiét khong
dbi xtmg: 98% (cot sic ky: SuperChiral S-AD(Chiralway), dudng kinh trong 2cm *
Chidu dai 25cm, Sum; pha ddng: etanol/n-hexan/axit trifloaxetic=50/50/0,05 (thé
tich/thé tich/thé tich)).

"H NMR (400MHz, DMSO-dg) & 10,81 (s, 1H), 7,92 (s, 1H), 7,90 (s, 1H),
7,83-7,81 (d, 1H), 7,74 (s, 1H), 7,72 (s, 1H), 7,62-7,59 (dd, 1H), 7,43 (s, 1H) 7,38 (s,
1H), 7,30-7,25 (m, 4H), 7,21-7,17 (m, 1H), 8,31 (s, 1H), 6,05-6,01 (m, 1H), 3,54 (s,
3H), 3,49-3,44 (m, 2H), 2,37 (s, 3H)

Hop chét 6:

MS m/z (ESI): 545,4 [M+1]

Phan tich HPLC khong d6i xtng: thoi gian luu 1,475 pht, (cot séc ky:
SuperChiral S-AD(Chiralway), dudng kinh trong 2cm * Chiéu dai 25cm, 5pm; pha
dong: etanol/n-hexan/axit trifloaxetic=50/50/0,05 (thé tich/thé tich/thé tich)).

"H NMR (400MHz, DMSO-ds) & 10,81 (s, 1H), 7,92 (s, 1H), 7,90 (s, 1H),
7,83-7,81 (d, 1H), 7,74 (s, 1H), 7,72 (s, 1H), 7,62-7,59 (dd, 1H), 7,43 (s, 1H) 7,38 (s,
1H), 7,30-7,25 (m, 4H), 7,21-7,17 (m, 1H), 8,31 (s, 1H), 6,05-6,01 (m, 1H), 3,54 (s,
3H), 3,49-3,44 (m, 2H), 2,37 (s, 3H)

Vidu7

-86-



34935

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
(thiophen-3-yl)propanamido)benzoic 7
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Buée 1
tert-butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)axetat 7b

Hop chét 1f (3,4g, 12,24mmol), xesi cacbonat (11937,34mg, 36,73mmol) va
2-tert buryl bromua 7a (3,58g, 18,37mmol, dugc diéu ché bing phuong phap di biét
dugc dé cap trong “Chemical Communications (Cambridge, United Kingdom),
2012,48(22), 2803-2805) dugc hoa tan lién tuc trong 40mIN,N-dimetylformamit. Sau
khi hoan thanh viéc thém, dung dich phan tng dwoc dé 4m dén 65°C, dugc khudy
trong 2 gio. Dung dich phan tng dugc lam ngudi dén nhiét d6 trong phong va 50ml
nude dugc thém vao hdn hop, duge chiét bang etyl axetat (50mlx3), pha hiru co dugc
rira bing dung dich natri clorua b3o hoa (50mlx3). Pha hitu co dugc gomilai, lam khé
trén natri sulfat khan, va duoc loc. Phin loc duge cb trong diéu kién 4p suét giam, va
phén can thu duoc duogc tinh ché béng sic ky cot silicagel véi hé rira gidi | dé thu duogc

hop chéit néu & dé muc 7b (3,2g, hiéu suét: 65,4%).
MS m/z (ESI): 392,1[M+1]
Budc 2

tert-butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)- yl)-3-
(thiophen-3-yl)propanoat 7d
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Hop chét 7b (100mg, 0,26mmol) va 3-(bromometyl)thiophen 7c (90,37mg,
0,51mmol, duoc didu ché bing phuong phap di biét duoc dé cap trong “Journal of
Organic Chemistry, 2016, 81(22), 11035-11042) dugc hoa tan lién tuc trong 10ml
tetrahydrofuran. Dung dich phén tmg dugc 1am lanh dén -78°C, duogc thém timg giot
lithi diisopropylamit dung dich (1,53ml, 1,02mmol), va dugc phan Ung trong 2 gio.
1ml nuéc duge thém vao tir tir, va nhiét o ctia dung dich phan Gng dugc dé 4m dén
nhiét do trong phong mdt cach ty nhién. Dung dich phan tng dugc thém 10ml nudéc,
va sau d6 duge chiét bang (20mix3). Pha hitu co dugc rira bing dung dich natri clorua
bdo hoa (20mlx2), va dugc loc. Phan loc duoc cb trong diéu kién 4p sudt giam, va
phin can thu duoc duoc tinh ché bang sic ky cot silicagel v6i hé rira giai B dé thu
dugce hop chét néu & dé muc 7d (84mg, hiéu suét: 64,1%).

‘MS m/z (ESI): 488,4[M+1]

Buéce 3

Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
(thiophen-3-yl)propanoic 7e

Hop chit 7d (80mg, 0,16mmol) dugc hoa tan trong 4ml diclometan. Dung
dich phan ing dugc thém axit trifloaxetic (0,5ml, 0,78mmol) va dugc khuéy trong 5
gid. Dung dich phan tmg duoc lam bay hoi trong didu kién ap sudt giam dé thu duoc
hop chét tho néu & dé muc 7e (68mg), hop chét nay dugc sir dung truc tiép trong phan
{ing tiép theo ma khong can tinh ché.

MS m/z (ESI): 432,3 [M+1]

Buéce 4
Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(thiophen-
3-yl)propanamido)benzoat 7f

Hop chit thé 7e (67mg, 0,16mmol) va 4 (30,48mg, 0,20mmol) dugc hod tan
trong 6ml etyl axetat, tiép d6 thém lan lugt 0,5ml pyridin va 2,4,6-tripropyl-
1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit (197,44mg, 0,62mmol). Sau khi hoan
thanh viéc thém, phan tmg dugc dé 4m dén 70°C, va dugc khudy trong 1,5 gid. Dung

dich phan ing dugc thém 15ml nuée, dugc chiét béng etyl axetat (15mlx2), dugc rira
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bang dung dich natri clorua bio hoa (15mlx2), 1am khé trén natri sulfat khan, va duoc
loc. Phan loc duoc co trong diéu kién ap sudt gidm, va phén can thu duoc dugc tinh
ché bang sic ky cot silicagel voi hé rira giai A dé thu dugc hop chit néu & d& muc 7f
(80mg), hiéu suat: 86,7%.

MS m/z (ESI): 565,5[M+1];
Budce 5

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(thiophen-3-

yl)propanamido)benzoic 7

Hop chit 7f (80mg, 0,13mmol) dugc hoa tan trong 3ml tetrahydrofuran, tiép
d6é thém natri hydroxit dung dich (1IN, 0,67ml). Sau khi hoan thanh viéc thém, dung
dich phan tng dugc khudy trong 12 gid, tiép d6 thém natri hydroxit dung dich (IN,
0,67ml). Dung dich pha’m tmg duge d& 4m dén 35°C, va duoc khudy trong 16 gid.
Dung méi hitu co duoc 1am bay hoi trong didu kién 4p suit giam. 15ml nuéc duge bd
sung, va sau d6 dung dich phan ung duoc thém dung dich axit clohydric 3N dé diéu
chinh d¢ pH dén 4-5, va dugc loc. Banh loc duoc thu gom, va phén can thu duogc duogc
tinh ché bang sic k¥ cot silicagel voi hé rira giai A dé thu duoc hop chét néu & d& muc

7 (50mg, hiéu suit: 64,8%).
MS m/z (ESI):551,1 [M+1]

'H NMR (400MHz, DMSO-dg) § 12,76 (s, 1H), 10,81 (s, 1H), 7,92 (d, 2H),
7,84 (d, 1H), 7,75 (d, 2H), 7,62 (dd, 1H), 7,45 (dd, 1H), 7,40 (d, 2H), 7,22 (d, 1H),
7,01 (d, 1H), 6,34 (s, 1H), 5,99-5,95 (m, 1H), 3,58-3,52 (m, 1H), 3,53 (s, 3H), 3,46-
3,41 (m, 1H), 2,41 (s, 3H)
Vidu 8§
Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzoic 8
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Buée 1
1-(2-Bromo-4-clophenyl)propan-1-on 8c

2-Bromo-4-clo-1-iodobenzen 8a (1,0g, 3,15mmol, dugc diéu ché bang phuong
phap d3 biét duge dé cap trong “Angewandte Chemie, International Edition, 2010,
49(46), 8729-8732”) dugc hoa tan trong Iml tetrahydrofuran. Dung dich phan tng
dirge 1am lanh dén -20°C, bd sung isopropylmagie clorua (421,15mg, 4,10mmol), va
duoc phan Gng trude trong 1 gid. Propionyl clorua 8b (378,89mg, 4,10mmol), lithi
clorua (11,42mg, 189,00pumol), déng clorua (9,36mg, 94,50umol) va nhém triclorua
(12,61mg, 94,50pumol) dugc thém vao 1ml tetrahydrofuran, va dugce khudy k§ & nhiét
do trong phong. Dung dich phan Gng di dugc phan Ung truéc d6 duoc thém tirng giot
to hdn hop trén, va dugc phan tng trong 2 gir & nhiét do trong phong. Dung dich phan
ung dugc thém 20ml dung dich amoni clorua bao hoa dé ngimg phan tmg, va duoc
chiét bang diclometan (20mlx3). Pha hitu co dugc gom lai, lam khé trén natri sulfat
khan, va duoc loc. Phén loc dugc cd trong diéu kién ap suét gidm, va phﬁn can thu
duoc duoc tinh ché bang thiét bi diéu ché nhanh CombiFlash véi hé rira giai B dé thu
duoc hop chét néu & d& muc 8c (640mg, hidu suit: 82,0%).

Budc 2
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1-(4-clo-2-(2,5-dimetoxypyridin-4-yl)phenyl)propan-1-on 8d

Hop chét 8¢ (640mg, 2,59mmol), hop chét 1d (520,41mg, 2,84mmol), [1,1’-
bis(diphenylphosphin)feroxen]diclopaladi (II) (191,8mg, 0,259mmol) va natri
cacbonat (822,16mg, 7,76mmol) duoc thém vio hon hgp dung méi chira 20ml 1,4-
dioxan va 4ml nuéc. Sau khi hoan thanh viéc thém, dung dich phan ing lam néng dén
85°C, va dugc khudy trong 16 gid. Sau khi 1am ngudi dén nhiét d6 trong phong, dung
dich phan tng dugc thém 20ml nudc, va dugc chiét bing etyl axetat (20mix3). Pha
hitu co dugce gom lai, duogc rira béng nudc (30ml) va dung dich natri clorua bao hoa
(30ml) lan lugt, 1am khé trén natri sulfat khan, va duoc loc. Phan loc dugc co trong
didu kién 4p sut giam, va phan cin thu dugc dugc tinh ché bing sic ky cot silicagel

v6i hé rira giai B dé thu dwoc hop chit néu & d muc 8d (600mg, hidu sut: 75,9%).
MS m/z (ESI): 306,0 [M+1]

Budce 3

4-(5-clo-2-propionylphenyl)-5-metoxypyridin-2(1H)-on 8e

Hop chit 8d (600mg, 1,96mmol) dugc thém vao 10mIN,N-dimetylformamit,
tiép d6 thém pyridin hydrobromua (1,51g, 9,81mfn01). Sau khi hoan thanh viéc thém,
dung dich phan tmg dugc 1am néng dén 100°C, va duoc khudy trong 3 gis. Dung dich
phan tmg duoc 1am ngudi dén nhiét do trong phong, va duge co trong didu kién 4p suét
giam dé loai bo dung méi hitu co. Phin cin thu duge duoc thém 30ml nudce, va duoc
chiét bang diclometan (20mlx3). Pha hitu co dugc gom lai, 1am kho trén natri sulfat
khan, va duoc loc. Phan loc dugc cd trong diéu kién ap suét giam dé thu duoc hop chéit
néu & d&& muc 8¢ (550mg), hop chit nay duoc sir dung truc tiép trong phan tng tiép
theo ma khong can tinh ché. '

Budc 4

tert-butyl 2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)axetat 8f

Hop chét tho 8e (550mg, 1,89mmol), xesi cacbonat (1,84g, 5,67mmol) va hop
chit 7a (551,61mg, 2,83mmol) dugc hoa tan trong 10mIN,N-dimetylformamit. Sau khi
hoan thanh viéc thém, dung dich phan tmg dugc d& 4m dén 65°C, va dugc khudy trong
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2 gio. Sau khi lam ngudi dén nhiét d6 trong phong, dung dich phan tmg dugc thém
30ml nude, va duge chiét béng etyl axetat (30mlx3). Pha hitu co dugc gom lai, dugc
rira bang dung dich natri clorua bdo hoa (30mlix3), 1am khd trén natri sulfat khan, va
duoc loc. Phén loc duge co trong diéu kién ap sudt giam, va phin cin thu dugc dugc
tinh ché bang thiét bi didu ché nhanh CombiFlash v6i hé rira giai B dé thu dugc hop
chét néu & d& muc 8f (350mg, hiéu suit: 51,0%).

MS m/z (ESI): 405,4 [M+1]
Budc S

tert-butyl 2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanoat 8h

8f (122mg, 302,37umol) dugc hoa tan trong 10ml tetrahydrofuran. Dung dich
phan tmg dugc 1am lanh dén -78°C, bd sung 8g (103,43mg, 604;74um01), tiép theo
thém dung dich chira lithi bis(trimetylsilyl)amit in tetrahydrofuran (1,21ml,
1,21mmol), va dugc phan ing trong 2 gid. Sau khi lam 4m dén nhiét 46 trong phong,
dung dich phan tng dugc thém 10ml nudc va duge chiét bing etyl axetat (20mlx3).
Pha hitu co dugc gom lai, dugc rra béng dung dich natri clorua bao hoa (20mlIx2), lam
kho trén natri sulfat khan, va dugc loc. Phén loc dugc co trong diéu kién ap suét gidm,
va ph?ln cin thu duoc duogc tinh ché béng sic ky cot silicagel v6i hé rira gidi B dé thu

dugc hop chit néu & dé muc 8h (75mg, hiéu suit: 50,0%).
MS m/z (ESI): 496,2 [M+1]
Bude 6

Axit 2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-
phenylpropanoic 81

Hop chat 8h (75mg, 0,15mmol) dugce hoa tan trong 4ml diclometan, tiép do
thém timg giot axit trifloaxetic (0,5ml). Dung dich phan Ung duoc khudy trong 5 gio
va duge ¢b trong didu kién 4p sult giam dé thu dugc hop chat thé néu & d& muc 8i
(70mg), hop chat nay dugc sit dung truc tiép trong tiép budc tiép theo ma khong can
tinh ché.

MS m/z (ESI): 439,9 [M+1]
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Budc 7

Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-

phenylpropanamido)benzoic 8

Hop chét thd 8i (70mg, 159,13pmol) va axit 4-aminobenzoic 8j (32,73mg,
237,70umol, duge didu ché bing phuong phap d3 biét dugc dé cap trong “Angewandte
Chemie -International Edition, 2012, 51(34), 8564-8567") dugc hoa tan trong 20ml
etyl axetat, tiép d6 thém lan luot trietylamin (64,41mg, 636,53umol) va dung dich
chira 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat
(50%, 303,80mg, 477,39umol). Sau khi hoan thanh viéc thém, dén do dung dich phan
ung dugc dé 4m dén 60°C, va dugc khuéy trong 2 gio. Sau khi lam ngudi dén nhiét do
trong phong, dung dich phan Ung dugc thém 15ml nude, duge chiét béng etyl axetat
(15mlx2), dugce rira béng natri clorua bao hoa (15mlx2), 1am kho trén natri sulfat khan,
va duge loc. Phin loc duge cb trong didu kién 4p sut giam, va phan cin thu duoc
duoc tinh ché bing sic ky cot silicagel v6i hé rira giai A dé thu dugc hop chit néu & dé

muc 8 (30mg, hidu suat: 35,7%).
MS m/z (ESI): 559,4 [M+1]

"H NMR (400MHz, CDCLy) § 9,97 (s, 1H), 8,10 (d, 2H), 7,86 (d, 2H), 7,70 (d,
1H), 7,51-7,24 (m, 8H), 6,64 (s, 1H), 6,26 (s, 1H), 3,67-3,62 (m, 4H), 3,33-3,29 (m,
1H), 2,86 (s, 2H), 1,18-0,92 (m, 3H).

Vidu9, 10

Axit (S5)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)benzoic 9

Axit (R)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
3-phenylpropanamido)benzoic 10

ey ey
Z>N = N/\n/
a A © OH I A © oH
o 0
° ° 10
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Hop chit 8 (1g, 1,79mmol) dugc tach khong dbi xting (cac diéu kién tach: cot
didu ché khong d6i xing CHIRAL PAK IE 20%*250mm 5um; pha dong: n-hexan:
etanol=55:45, tdc d6 dong: 7ml/phut). Cac phan doan twong tmg duoc thu gom va
dugc cb trong diéu kién 4p sudt giam dé thu duoc hop chit néu & d& muc 9 (300mg) va
hop chét 10 (400mg).

Hop chit 9:
MS m/z (ESI): 559,5 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian hru 11,267 phut, (cot sic ky:
CHIRAL PAK IE 4,6*150mm 5S5um (v6i cdt bao vé€); pha doéng: etanol/n-
hexan=50/50(thé tich/thé tich)).

"H NMR (400MHz, CDCLy) § 9,88 (s, 1H), 8,10 (d, 2H), 7,85 (d, 2H), 7,69 (d,
1H), 7,48 (d, 1H), 7,40 (s, 7H), 6,62 (s, 1H), 6,22 (s, 1H), 3,65 (s, 3H), 3,60 (s, 1H),
3,31 (5, 1H), 2,85 (s, 2H), 1,15 (s, 3H).

Hop chét 10:
MS m/z (ESI): 559,5 [M+1]

Phan tich HPLC khéng d6i xtng: thoi gian luu 4,836 phut, (cot sic ky:
CHIRAL PAK IE 4,6*150mm 5Spm (v6i cdt bao v€); pha dong: etanol/n-
hexan=50/50(thé tich/thé tich)).

'"H NMR (400MHz, CDCl;) & 9,88 (s, 1H), 8,10 (d, 2H), 7,85 (d, 2H), 7,69 (d,
1H), 7,48 (d, 1H), 7,40 (s, 7H), 6,62 (s, 1H), 6,22 (s, 1H), 3,65 (s, 3H), 3,60 (s, 1H),
3,31 (s, 1H), 2,85 (s, 2H), 1,15 (s, 3H).

Vidull

(8)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzamit 11

Cl X (0]
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Hop chit 5 (54mg, 99,09umol) dugc hoa tan trong SmIN,N-dimetylformamit,
tiép theo amoni cacbonat (64,03mg, 495,43umol) va O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat (112,96mg, 297,26pmol) dugc thém vao.
Dung dich phén tmg dugc khudy trong 16 gié & nhiét d6 trong phong, thém 20ml dung
dich natri bicacbonat b3o hoa, va dugc chiét bing etyl axetat (50mlix2). Pha hitu co
duoc gom lai, 1am kho trén natri sulfat khan, va duoc loc. Phén loc dugce cb trong diéu
kién 4p suit giam, va phﬁn can thu duoc dugc tinh ché bang hé rira giai A dé thu dugc

hop chit néu & dé muc 11 (40mg, hiéu suét: 74.2%).
MS m/z (ESI): 544,2 [M+1]

'H NMR (400MHz, CD;0D) 8 7,87-7,82 (m, 3H), 7,70-7,69 (m, 1H), 7,68-
7,66 (m, 1H), 7,56-7,54 (dd, 1H), 7,36 (s, 1H), 7,32-7,31 (d, 1H), 7,29-7,25 (m, 4H),
7.24-7,19 (m, 1H), 6,41 (s, 1H), 5,89-5,85 (m, 1H), 3,65-3,60 (m, 1H), 3,59 (s, 3H),
3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vidu 12

Metyl (S)-(4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)phenyl)carbamat 12

4
X
5 N
seael
S NG O S N)ko/
| H
X
0
12

Hop chat 5 (100mg, 183,83 umol) duoc hoa tan trong 8 ml toluen, tiép d6 thém
lan luot trietylamin (65,1mg, 643,39umol), diphenyl azidophosphat (60,71mg,
220,59umol) va metanol (58,9mg, 1,84mmol). Dung dich phén ung duoc dé 4m dén
100°C, va dugc khqu trong 2 gio. Dung dich phan g dugc lam ngudi dén nhiét d6
trong phong, va dugc cb trong diéu kién 4p suit giam dé loai bo dung méi. Phan cin
thu duoc dugc thém 15ml dung dich natri bicacbonat bao hoa, va duoc chiét bé’mg etyl
axetat (50mlx2). Pha hiru co dugc gom lai, 1am khd trén natri sulfat khan, va duoc loc.

Phan loc dugc cb trong diéu kién ap suét giam, va phﬁn can thu duoc duoc tinh ché
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bing silicagel cot v6i hé rira giai A dé thu dugc hop chit néu & dé muc 12 (75mg, hiéu
sudt: 71,2%).

MS m/z (ESI): 574,2 [M+1]

'H NMR (400MHz, CDCLy) & 7,68-7,66 (d, 1H), 7,48-7,46 (d, 3H), 7,29-7,21
(m, 8H), 7,15-7,10 (m, 1H), 6,61-6,50 (m, 2H), 5,95-5,85 (m, 1H), 3,76 (s, 3H), 3,65-
3,60 (m, 1H), 3,59 (s, 3H), 3,30-3,20 (m, 1H), 2,42 (s, 3H).

Vidu 13

(8)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin- 1(2H)-yl)-3-
phenylpropanamido)-N-metylbenzamit 13

Hop chit 5 (70mg, 128,44pmol) dugc hoa tan trong SmIN,N-dimetylformamit,
tiép theo metylamin (11,97mg, 385,33umol),N,N-diisopropyletylamin (66,4mg,
513,78 umol) va O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni
hexaflophosphat (97,62mg, 256,89umol) 1an lugt dugc thém vio. Dung dich phan tng
duoc khudy trong 16 gio & nhiét d trong phong, thém 50ml etyl axetat, va dugc ria
bang nudc (30mlx2). Pha hiru co duge gom lai, 1am kho trén natri sulfat khan, va dugc
loc. Phan loc duoc ¢b trong diéu kién ap sudt giam, va phﬁn can thu dugc dugce tinh
ché bang sic ky 16ng cao ap (Waters 2767-SQ detecor2, hé rira gidi: axetonitril, nudc)

dé thu dugc hop chit néu & dé muc 13 (45mg, hiéu suét: 62,8%).
MS m/z (ESI): 558,1 [M+1]

"H NMR (400MHz, DMSO-ds) & 10,75 (s, 1H), 8,39-8,34 (m, 1H), 7,84-7,82
(m, 3H), 7,71 (d, 2H), 7,62 (dd, 1H), 7,44 (s, 1H), 7,38 (s, 1H), 7,31-7,26 (m, 4H),
7,22-7,18 (m, 1H), 6,31 (s, 1H), 6,04-6,01 (m, 1H), 3,54 (s, 3H), 3,49-3,39 (m, 2H),
2,77 (d, 3H), 2,38 (s, 3H).

Vidu 14, 15
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(R)-((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 14

(S)-((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 15
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Bude 1
((Etoxycacbonyl)oxy)metyl 4-((tert-butoxycacbonyl)amino)benzoat 14c

Axit 4-((tert-butoxycacbonyl)amino)benzoic 14a (4g, 16,86mmol, dugc didu
ché bang phuong phap di biét dugc dé cap trong “Journal of Medicinal Chemistry,
2016, 59(22), 10299-10314”), kali iodua (2,24g, 13,49mmol) va kali cacbonat (2,33g,
16,86mmol) duoc hoa tan trong 50mIN,N-dimetylformamit, tiép d6 thém clometyl etyl
cacbonat 14b (3,5g, 25,29mmol, dugc diéu ché bing phuong phép d3 biét duoc dé cap
trong “Tetrahedron Letters, 2007, 48(1), 109 -112”) trong moi trudong khi agon. Sau
khi hoan thanh viéc thém, dung dich phan tmg dwoc d& 4m dén 50°C, dugc khudy
trong 16 gi va 1am ngudi dén nhiét do trong phong. Dung dich phan ting dugc thém
100ml nuéc da, va duoc chiét bing etyl axetat (60mlx3). Pha hitu co dugc gom lai,

-97-



34935

duge rira bang 25ml dung dich natri clorua bdo hoa, 1am khé trén natri sulfat khan, va
duoc loc. Phan loc dugc ¢b trong diéu kién ap sut giam, va phﬁn cian thu duogc duoc
tinh ché bang séc ky cot silicagel v6i hé rira giai C @8 thu duoc hop chat néu & d& muc
14c (5,3g, hiéu suét: 88,0%).

MS m/z (ESI): 340,5 [M+1]
Buéc 2
((Etoxycacbonyl)oxy)metyl 4-aminobenzoat hydroclorua 14d

Dung dich chtra hydro clorua trong 1,4-dioxan (13,3ml, 66,52mmol) dugc
thém vao 13ml tetrahydrofuran, tiép d6 thém hop chit 14c (2,7g, 7,56mmol). Sau khi
hoan thanh viéc thém, dung dich phan tmg dugc dé 4m dén 50°C, dugc khudy trong 5
gid, 1am ngudi dén nhidt dd trong phong, va dugce co trong didu kién &p sut giam dé
loai bé dung méi. Phan cin thu duge duoc thém 20ml hdn hop dung mdi chira etyl
axetat va hexan (thé tich/thé tich=1:9), dugc khuéy, va dugc loc. Banh loc dugc thu
gom d& thu duoc hop chét tho néu & d& muc 14d (2 g), hop chét ndy duoc sir dung truc
tiép trong phan tmg tiép theo ma khong can tinh ché.

MS m/z (ESI): 240,4 [M+1]
Budc 3

((E‘toxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)-3-phenylpropanamido)benzoat 14¢

Hop chét 4b (250mg, 0,59mmol) duge hoa tan trong 50ml etyl axetat, tiép do
thém N, N-diisopropyletylamin (303,48mg, 2,35mmol), hop chat thd 14d (178,03mg,
0,65mmol) va dung dich chira 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-
trioxit trong etyl axetat (50%, 747,14mg, 1,17mmol). Sau khi hoan thanh viéc thém,
dung dich phan tng dugc dé 4m dén 60°C, va duoc khudy trong 2 gid. Sau khi 1am
ngudi dén nhiét d6 trong phong, dung dich phén tmg dugc thém 25ml dung dich natri
bicacbonat bdo hoa va dugc chiét bang etyl axetat (50mlx2). Pha hiru co dugc gom lai,
lam kho trén khan natri bicacbonat, va dugc loc. Phén loc dugc co trong diéu kién ap

sudt giam, va phan cin thu duge duge tinh ché bang the sic ky long cao 4p (Gilson-
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281, hé rira giai: axetonitril, nudc) dé thu duogc hop chét néu & @ muc 14e (230mg,
hiéu suét: 60,6%).

MS m/z (ESI): 647,5 [M+1]
Buéc 4
(R)-((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 14
(S)-((etoxycacbonyl)oxy)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 15

Hop chit 14e (230mg, 0,36mmol) dugc tach khong ddi xtmg (cac diéu kién
tach: cot sic ky: SuperChiral S-AD(Chiralway), dudng kinh trong 2cm * Chiéu dai
25cm, Spm; pha dong: cacbon dioxit: isopropanol=60:40, tbc do dong: 50g/phut). Cc
phén doan twong tmg duoc thu gom va dirge ¢d trong diéu kién 4p suét giam dé thu
dugc hop chit néu & & muc 14 (84mg) va hop chit 15 (76mg).

Hop chét 14

MS m/z (ESI): 647,5 [M+1]

Phéan tich HPLC khéng d6i xung: thoi gian hwu 5,297 phut, (cot sic ky:
CHIRAL PAK IE, 4,6%150mm, 5pm; toc do dong: 1ml/phit; pha dong: etanol).

"H NMR (400MHz, CDCl3) & 9,70 (s, 1H), 8,03 (s, 1H), 8,01(s, 1H), 7,70-7,69
(d, 1H), 7,64 (s, 1H), 7,62 (s, 1H), 7,48-7,46 (dd, 1H), 7,30-7,27 (m, 4H), 7,26-7,22
(m, 2H), 7,05-7,02 (m, 1H), 6,57 (s, 1H), 5,99 (s, 2H), 5,95-5,85 (m, 1H), 4,29-4,24
(m, 2H), 3,75-3,65 (m, 1H), 3,59 (s, 3H), 3,35-3,25 (m, 1H), 2,44 (s, 3H), 1,35-1,31
(m, 3H). | |

Hop chit 15:

MS m/z (ESI): 647,5 [M+1]

Phan tich HPLC khéng ddi xtmg: thdi gian luu 8,442 phut, (cot sic ky:
CHIRAL PAK IE, 4,6%¥150mm, 5um; tbc d6 dong: 1ml/phit; pha dong: etanol).

"H NMR (400MHz, CDCl3) & 9,70 (s, 1H), 8,03 (s, 1H), 8,01 (s, 1H), 7,70-
7,69 (d, 1H), 7,64 (s, 1H), 7,62 (s, 1H), 7,48-7,46 (dd, 1H), 7,30-7,27 (m, 4H), 7,26~
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7,22(m, 2H), 7,05-7,02 (m, 1H), 6,57 (s, 1H), 5,99 (s, 2H), 5,95-5,85 (m, 1H), 4,29-
424 (m, 2H), 3,75-3,65 (m, 1H), 3,59 (s, 3H), 3,35-3,25 (m, 1H), 2,44 (s, 3H), 1,35-
1,31 (m, 3H).

Vidu 16

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-(4-

(xyclopropancarboxamido)phenyl)propanamido)benzoic 16

O 16
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Budce 1

tert-butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
nitrophenyl)propanoat 16b

Hop chit 7b (150mg, 0,38mmol) va 1-(bromometyl)-4-nitrobenzen 16a
(165,39mg, 0,77mmol, dugc didu ché bing phuong phip di biét duge dé cap trong
“Angewandte Chemie - International Edition, 2014, 53(50), 13835-13839”) duoc hoa
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tan lién tuc trong 10ml tetrahydrofuran. Dung dich phan tmg duoc lam lanh dén -78°C,
dugc thém tirng giot lithi bis(trimetylsilyl)amit, va dugc phan Umg trong 2 gi¢. Dung
dich phan Ung dugc thém 1ml nudc d& ngimg phan tng, d& 4m dén nhiét d6 trong
phong Thuc chét, thém 10ml nude, va dugce chiét bang etyl axetat (20mlx2). Pha hiru
co dugce gom lai, duoc rira bing dung dich natri clorua b3o hoa (20mix2), 1am khd trén
natri sulfat khan, va du’cjc loc. Phén loc duoc cb trong diéu kién ap suét giam, va phz‘?m
can thu duge duoc tinh ché bang sic ky cot silicagel véi hé rira gidi B dé thu duoc hop

chét néu & d& muc 16b (180mg, hiéu suit: 80,3%).
MS m/z (ESI): 527.4 [M+1]
Budc 2

Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
nitrophenyl)propanoic 16¢

Hop chét 16b (180mg, 0,34mmol) dugc hoa tan trong 5ml diclometan, tiép
theo axit trifloaxetic (0,5ml) dugc thém timg giot. Dung dich phan tmg dugc khudy
trong 5 gi®, va sau d6 dugc co trong didu kién 4p suat giam dé thu duoc hop chat tho
néu & dé muc 16¢ (166mg), Ligp chit nay duoc st dung truc tiép trong phan g tiép
theo ma khong cin tinh ché.

MS m/z (ESI): 471,4 [M+1]

Budce 3

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
nitrophenyl)propanamido)benzoat 16d

Hop chét thd 16c (161mg, 0,34mmol) va hop chit 4c (67,19mg, 0,44mmol)
duoc hoa tan trong 6ml etyl axetat, tiép d6 thém l1an hugt 0,5ml pyridin va dung dich
chtra 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat
(50%, 870,36mg, 1,37mmol). Sau khi hoan thanh viéc thém, dung dich phdn tng dugc
d8 4m dén 70°C, va dugc khudy trong 1,5 gio. Sau khi 1am ngudi dén nhiét do trong
phong, dung dich phan Gng dugc thém 15ml nuée va duoc chiét bang etyl axetat
(15mlx2). Pha hitu co duge gom lai, duoc rira bang natri clorua bdo hoa (15mlx2), 1am

kho trén natri sulfat khan, va duogc loc. Phéan loc dugc cb trong diéu kién ap suét giam,

-101-



34935

va phén can thu dugc duge tinh ché biang sic ky cot silicagel v6i hé rira giai A dé thu

dugc hop chit néu & d& muc 16d (130mg, hiéu suét: 53,5%).
MS m/z (ESI): 604,4 [M+1]
Buéc 4

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-

aminophenyl)propanamido)benzoat 16¢

Hop chét thé 16d (70mg, 115,89umol) dugc hod tan trong 8ml
tetrahydrofuran, tiép theo platin dioxit (5,26mg, 23,18 pumol) dugc thém vao. HE phan
tng dugc théi hydro hai 14n. Dung dich phan tmg duoc khudy trong 2.5 gi& & nhiét do
trong phong, va sau d6 dugc loc. Phan loc dugc cb trong diéu kién ap suit giam dé thu
duoc hop chéit néu & dé& muc 16e (66mg), hop chat nay duogc sir dung truc tiép trong
phan g tiép theo ma khong cAn tinh ché.

Budc 5
Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
(xyclopropancarboxamido)phenyl)propanamido)benzoat 16g

Hop chét thd 16e (66mg, 114,98umol) va trietylamin (290,87mg, 2,87mmol)
dugc hoa tan trong 8ml tetrahydrofuran, tiép theo xyclopropanoyl clorua (240,38mg,
2,30mmol) dugc thém vao. Dung dich phan ung dugc khudy trong 16 gio, va sau do
dugc cd trong diéu kién ap sudt giam. Phan can thu dugce duge thém 15ml nuée, va
duoc chiét bang etyl axetat (15mlx2). Pha hitu co dugc gom lai, 1am khé trén natri
sulfat khan, va duoc loc. Phan loc dugc ¢b trong diéu kién ap suét giam, va phén can
thu dugc duoc tinh ché bing sic ky cot silicagel véi hé rira giai A dé thu duogc hop
chit néu & d& muc 16g (40mg, hiéu suit: 54,2%).

MS m/z (ESI): 642,1 [M+1]

Buéc 6

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-

(xyclopropancarboxamido)phenyl)propanamido)benzoic 16

-102-



34935

Hop chét 16g (40mg, 62,3umol) duge hod tan trong 3ml metanol, tiép theo
natri bicacbonat (12,46mg, 311,48umol) dugc thém vao. Dung dich phan tng dugc dé
4m dén 50°C va duoc khudy trong 5 gid. Sau khi 13m ngudi dén nhiét d¢ trong phong,
dung dich phéan tng dugc thém 15ml nudc, tiép d6 thém dung dich axit clohydric 3M
dé diéu chinh d6 pH dén 5, va duogc chiét bing etyl axetat (20mlx2). Pha hitu co dugc
gom lai, dugc rira bﬁng dung dich natri clorua bao hoa (20mlx2), lam kho trén natri
sulfat khan, va dugc loc. Phan loc duge cd trong diéu kién 4p suét giam, va phén can
thu duge duge tinh ché bing sic ky 1ong cao ap (Waters 2767-SQ detecor2, hé rira
giai: axetonitril, nudc) dé thu dugc hop chit néu & d muc 16 (16mg, hidu suit:
40,9%). ‘

MS m/z (ESI): 628,5 [M+1]

'H NMR (400MHz, DMSO-dy) § 10,84 (s, 1H), 10,12 (s, 1H), 7,92 (d, 2H),
7,83 (d, 1H), 7,76 (d, 2H), 7,61 (dd, 1H), 7,48 (d, 2H), 7,41 (d, 2H), 7,18 (d, 2H), 6,30
(s, 1H), 6,00-5,96 (m, 1H), 3,55 (s, 3H), 3,42-3,36 (m, 2H), 2,39 (s, 3H), 1,76-1,70 (m,
1H), 0,76-0,74 (m, 4H).
Vidu 17

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4'-xyano-2'-
metyl-[1,1’-biphenyl]-4-yl)propanamido)benzoic 17
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Budce 1

tert-butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
bromophenyl)propanoat 17b

Hop chit 7b (150mg, 0,38mmol) va 1-bromo-4-(bromometyl)benzen 17a
(191,35mg, 0,77mmol, dugc diéu ché bang phuong phap di biét dugc dé cap trong
“Tetrahedron Letters, 2016, 57(2), 168 - 171.”) dugc hoa tan trong 10ml
tetrahydrofuran. Sau khi 1am lanh dén -78°C, dung dich phan tmg dugc thém ting giot
dung dich lithi bis(trimetylsilyl)amit (1,53ml, 1,53mmol) va dugc phan ung trong 2
gid. Dung dich phan tmg dugc thém 1ml nudc dé ngimg phan tng, dé 4m dén gin
nhiét do trong phong, thém 10ml nuéc, va dugc chiét bing etyl axetat (20mlx2). Pha
hiru co duoc gom lai, duoc rira bing dung dich natri clorua bdo hoa (20mlx2), 1am kho
trén natri sulfat khan va duoc loc. Phan loc duogc cb trong diéu kién ap suit gidm, va
phin cin thu duoc duoc tinh ché bang sic ky cot silicagel voi hé rira gidi B dé thu

duoc hop chit néu & d& muc 17b (180mg, hidu sut: 79,6%).
MS m/z (ESI): 562,3 [M+1]

Budc 2
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Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
bromophenyl) propanoic 17¢

Hop chit 17b (180mg, 0,30mmol) dugc hoa tan trong Sml diclometan, tiép
theo axit trifloaxetic (0,5ml) dugc thém vao. Dung dich phan tmg dugc khuiy trong 5
gidy, va sau d6 dugc b trong diéu kién ap sut giam dé thu dugc hop chét thd néu & dé
muc 17¢ (160mg), hop chét nay duge st dung truc tiép trong phan tmg tiép theo ma
khong cén tinh ché.

MS m/z (ESI): 506,3 [M+1]
Budc 3

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-y1)-3-(4-
bromophenyl)propanamido)benzoat 17d

Hop chét thé 17¢ (154mg, 0,31mmol) va hop chét 4c (59,95mg, 0,40mmol)
duoc hoa tan trong 6ml etyl axetat, tiép d6 thém 1an luot 0,5ml pyridin va dung dich
chita 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat
(50%, 776,60mg, 1,22mmol). Sau khi hoan thanh viéc thém, dung dich phan g dugc
dé 4m dén 70°C, va duoc khudy trong 1,5 gio. Dung dich phan tmg du’qé thém 15ml
nuée va duge chiét bang etyl axetat (15mlx2). Pha hiru co dugc gom lai, dugc rira
bang dung dich natri clorua bdo hoa (15mlx2), 1am kho trén natri sulfat khan va dugc
loc. Phén loc duoc cd trong diéu kién ap suét giam, va phén can thu dugc dugc tinh
ché bang sic ky cot silicagel v6i hé rira giai A dé thu dugc hop chét néu & d& muc 17d
(180mg, hiéu suét: 90,6%).

MS m/z (ESI): 639,3 [M+1]
Budc 4

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4'-xyano-
2'-metyl-[1,1’-biphenyl]-4-yl)propanamido)benzoat 17f

Hop chat 17d (180mg, 0,28mmol), axit (4-xyano-2-metylphenyl)boronic 17¢
(90,84mg, 0,56mmol, duoc diéu ché bang phuong phap da biét dugc dé cap trong
“Tetrahedron, 2011,67(52), 10082-10088”), [1,1'-
bis(diphenylphosphin)feroxen]diclopaladi (II) (20,6 5mg, 0,03mmol) va natri cacbonat
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(89,73mg, 0,85mmol) duoc thém vio hdn hop dung méi chira toluen (8ml), etanol
(3ml) va nude (1ml). Sau khi hoan thanh viéc thém, dung dich phan ting dugc dé 4m
dén 85°C, va dugc khudy trong 16 giv. Sau khi 1am ngudi dén nhiét d6 trong phong,
dung dich phan tng dwoc thém 15ml nuée, va duge chiét bang etyl axetat (20mlx2).
Pha hitu co dugc gom lai, dugc rira bing dung dich natri clorua bdo hoa (20mlx2), 1am
kho trén natri sulfat khan va duoc loc. Phin loc duge c6 trong diéu kién ap suét giéni,
va phr?m can thu duge dugce tinh ché béng SAc ky cot silicagel vé1 hé rira gidi A dé thu

duoc hop chit néu & d& muc 17f (200mg, hiéu suit: 31,5%).
MS m/z (ESI): 674,5 [M+1]
Buéce 5

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4'-xyano-2'-
metyl-[1,1’-biphenyl]-4-yl)propanamido)benzoic 17

Hop chét 17f (200mg, 0,297mmol) dugc hoa tan trong hdn hop dung méi chira
2m] metanol va 2ml tetrahydrofuran, tiép theo lithi hydroxit (29,9mg, 0,71mmol) duoc
thém vao. Dung dich phan tmg dugc khudy trong 60 gis. Dung dich phan tmg duoc
thém 15ml nude duwoc bd sung, tiép d6 thém timg giot axit clohydric 3M dé didu chinh
d6 pH dén 4-5, va dugc chiét bang etyl axetat (20mlIx2). Pha hitu co duoc gom lai,
dugc rira bang dung dich natri clorua bio hoa (20mix2), 1am khé trén natri sulfat khan
va duoc loc. Phan loc dugce cd trong diéu kién ap suit giam, va phé‘m can thu duoc
dugc tinh ché bang sic ky long cao ap (Waters 2767-SQ detecor2, hé rira giai:

axetonitril, nudc) dé thu dugc hop chit néu & d& muc 17 (10mg, hiéu suét: 16,2%).
MS m/z (ESI): 660,5 [M+1]

'H NMR (400MHz, DMSO-d¢) 8 10,81 (s, 1H), 7,92 (d, 2H), 7,83 (d, 1H),
7,78-7,74 (m, 3H), 7,70 (dd, 1H), 7,61 (dd, 1H), 7,43-7,35 (m, 5H), 7,29 (d, 2H), 6,33
(s, 1H), 6,06-6,02 (m, 1H), 3,61-3,50 (m, 2H), 3,54 (s, 3H), 2,38 (s, 3H), 2,22 (s, 3H).

Vidu 18

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-metyl-2 H-indazol-
5-yl)-3-phenylpropanamit 18
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Hop chét 4b (90mg, 211,34pmol), 2-metyl-2H-indazol-5-amin 18a (34,21mg,
232,47umol, dugc diéu ché bang phuong phap da biét duoc dé cap trong “Journal of
the American Chemical Society, 2016, 138(14), 4730-4738”) va N,N-
diisopropyletylamin (273,14mg, 2,11mmol) dugc thém vao 15ml etyl axetat, tiép theo
thém dung dich chira 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit
trong etyl axetat (50%, 537,94mg, 845,36pmol). Sau khi hoan thanh vi¢c thém, dung
dich phan tmg dugc dé 4m dén 75°C, va dugc khudy trong 2 gid. Sau khi 1am ngudi
dén nhiét d6 trong phong, dung dich phan tng dugc thém 30ml nudc, tiép d6 thém axit
clohydric 3M dé diéu chinh d pH dén 5, va hai pha duoc tach ra. Pha nuéc dugc chiét
bing etyl axetat (30mlx2). Pha hitu co dugc gom lai, duoc rira bang dung dich natri
clorua bdo hoa (35mlx2), 1am kho trén natri sulfat khan, va dugc loc. Phan loc duge co
trong diéu kién 4p sudt giam, va phan cin thu duge dugc tinh ché bang sic ky cot
silicagel véi hé rira giai A dé thu dugc hop chat néu & d& muc 18 (80mg, hiéu suét:
68,2%).

MS mv/z (ESI): 555,0 [M+1]

'H NMR (400MHz, DMSO-dy) & 10,49 (s, 1H), 8,27 (s, 1H), 8,16 (s, 1H),
7,83 (d, 1H), 7,61 (dd, 1H), 7,56 (d, 1H), 7,49 (s, 1H), 7,38 (s, 1H), 7,31-7,25 (m, 5H),
7,21-7,17 (m, 1H), 6,31 (5, 1H), 6,07-6,03 (m, 1H), 4,13 (s, 3H), 3,55 (s, 3H), 3,46 (d,
2H), 2,38 (s, 3H).

Vidul19, 20

(R)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-metyl-2 H-
indazol-5-yl)-3-phenylpropanamit 19
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(S)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-metyl-2 H-
indazol-5-yl)-3-phenylpropanamit 20

Hop chat 18 (75mg, 135,13umol) duge tach khong déi xtmg (cic didu kién
tach: cot didu ché khong dbi xing Lux Xenluloza-1 OD 21,2*250mm Spm; pha dong:
n-hexan: etanol=60:40, tbc d6 dong: 8ml/phit). Cac phan doan tuong tGng dugc thu
gom va duoc cd trong didu kién ap sudt giam d& thu duoc hop chit néu ¢ dé muc 19

(28mg) va hop chét 20 (27mg).
Hop chét 19:
MS mv/z (ESI): 555,5 [M+1]

Phan tich HPLC khong d6i ximg: thdi gian luu 5,816 phut, do tinh khiét khong
d6i xtmg: 100% (cot sic ky: Lux Xenluloza-1 OD 4,6*150mm Spm (v6i ct bao vé):
pha dong: etanol/hexan=30/70(thé tich/thé tich)).

'H NMR (400MHz, DMSO-dy) & 10,48 (s, 1H), 8,27 (s, 1H), 8,15 (s, 1H),
7,82 (d, 1H), 7,61 (d, 1H), 7,56 (d, 1H), 7,48 (s, 1H), 7,38 (s, 1H), 7,31-7,25 (m, 5H),
7,21-7,17 (m, 1H), 6,31 (s, 1H), 6,07-6,03 (m, 1H), 4,13 (s, 3H), 3,55 (s, 3H), 3,45 (d,
2H), 2,38 (s, 3H).

Hop chat 20:
MS m/z (ESI): 555,5 [M+1]

Phan tich HPLC khéng d6i ximg: thoi gian lwu 10,287 phut, do tinh khiét
khong ddi xtmg: 100% (cot sic ky: Lux Xenluloza-1 OD 4,6*150mm Spm (v6i cot
bao vé): pha dong: etanol/hexan=30/ 70(thé tich/thé tich)).

'"H NMR (400MHz, DMSO-d;) § 10,48 (s, 1H), 8,27 (s, 1H), 8,15 (s, 1H),
7,83 (d, 1H), 7,61 (d, 1H), 7,56 (d, 1H), 7,48 (s, 1H), 7,38 (s, 1H), 7,31-7,25 (m, SH),
7,21-7,17 (m, 1H), 6,31 (s, 1H), 6,07-6,03 (m, 1H), 4,13 (s, 3H), 3,55 (s, 3H), 3,45 (d,
2H), 2,38 (s, 3H).

-108-



34935

Vidu2l

Axit 4-(2-(4-(2-butyryl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzoic 21

Theo phuong phép tdng hop ciia Vi du 8, hop chét ban dau 8b dugc thay bang
n-butyryl clorua, do 6 thu dugc hop chét néu & dé muc 21 (95mg).

MS m/z (ESI): 573,2 [M+1] .

'"H NMR (400MHz, CDCl;) & 10,00 (s, 1H), 8,10-8,00 (d, 2H), 7,83-7,80 (d,
2H), 7,69-7,67 (d, 1H), 7,50-7,45 (dd, 1H), 7,34-7,25 (m, 7H), 6,65 (s, 1H), 6,29-6,19
(s, 3H), 3,64-3,58 (m, 4H), 3,30-3,22 (m, 1H), 2,80-2,70 (m, 2H), 1,70-1,60 (m, 2H),
0,94-0,89 (m, 3H).

Vidu 22
4—(2-(4-(2-axety1—5-clophenyl)-S—metoxy—Z-oxopyridin—1(2H)-y1)—3-
phenylpropanamido)-2-flobenzamit 22

Theo phwong phép tong hop cta Vi du 18, hop chit ban diu 18a dugc thay
bing 4-amino-2-flobenzamit (dugc diéu ché bang phuong phap dugc dé cép trong
cong bb don qudc té s6 “WO 2013146963™), do d6 thu dugc hop chét néu & d& muc 22
(30mg).

MS m/z (ESI): 562,5 [M+1]

'H NMR (400MHz, DMSO-d¢) & 10,86 (s, 1H), 7,80 (d, 1H), 7,67-7,52 (m,
5H), 7,38-7,37 (m, 3H), 7,26-7,25 (m, 4H), 7,05-7,04 (m, 1H), 6,29 (s, 1H), 5,96-5,93
(m, 1H), 3,51 (s, 3H), 3,46-3,41 (m, 2H), 2,36 (s, 3H).
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Vidu23

2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-phenyl-/N-

(quinazolin-6-yl)propanamit 23

| H
HoN
T — . O
Cl X OO N/ Cl XN OO N/)

O 4 23a O

Hop chit 8i (90mg, 204,6umol), quinazolin-6-amin 23a (32,67mg,
225,06pmol, duoc didu ché bang phuong phép da biét dugc dé cap trong “Bioorganic
& Medicinal Chemistry Letters, 2015, 25(4), 803-806”) va N,N-diisopropyletylamin
(264,42mg, 2,05mmol) dugc thém vao 15ml etyl axetat, tiép d6 thém timg giot dung
dich chua 2,4,6—tﬁpropyl—1,3,5,2,4,6-tfioxatriphosphorinan—2,4,6-trioxit trong etyl
axetat (50%, 537,94mg, 845,36umol). Sau khi hoan thanh viéc thém, dung dich phan
g duge dé 4m dén 75°C, va duge khudy trong 2 gid. Sau khi 1am ngudi dén nhiét do
trong phong, dung dich phan tng dugc thém 30ml nudc, tiép d6 thém dung dich
hydroclorua 3M dé diéu chinh d6 pH dén 5, va hai pha dugc tach. Pha nuéc duge chiét
bing etyl axetat (30mlx2). Pha hitu co dugc gom lai, va dugc ria bang dung dich natri
clorua bao hoa (35mlx2), lam khé trén natri sulfat khan, va duoc loc. Phéan loc dugc cd
trong diéu kién ap suét giam, va phén can thu duoc duogc tinh ché béng sic ky cot
silicagel v&i hé rira giai A dé thu dugce hop chat néu & d& muc 23 (50mg, hiéu suit:
43,1%).

MS m/z (ESI): 567,5 [M+1]

'H NMR (400MHz, DMSO-d¢) & 11,04 (s, 1H), 9,59 (s, 1H), 9,22 (s, 1H),
8,63 (s, 1H), 8,04 (q, 2H), 7,81(d, 1H), 7,60 (d, 1H), 7,43(s, 1H), 7,37 (s, 1H), 7,31-
7,27 (m, 4H), 7,22-7,20 (m, 1H), 6,32 (s, 1H), 6,07-6,03 (m, 1H), 3,53 (s, 3H), 3,51-
3,48 (m, 2H), 2,85-2,67 (m, 2H), 0,98 (t, 3H).
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Vidu 24

4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzamit 24

Cl XN (0]

Theo phuong phép téng hop ciia Vi du 23, hop chit ban dau 23a dugc thay
bing 4-aminobenzamit (dugc diéu ché bang phuong phap da biét duoc dé cap trong
“Chemical Communications (Cambridge, United Kingdom), 2017, 53(35), 4807-
4810”), do @6 thu dugc hop chit nédu & dé muc 24 (150mg).

MS m/z (ESI): 558,1 [M+1]

'"H NMR (400MHz, CD50D) & 7,89-7,86 (m, 2H), 7,82-7,81 (m, 1H), 7,77-
7,70 (m, 2H), 7,58-7,55 (m, 1H), 7,34-7,29 (m, 7H), 7,25-7,23 (m, 1H), 6,43 (s, 1H),
5,92-5,89 (m, 1H), 3,63-3,58 (m, 1H), 3,57 (s, 3H), 3,47-3,41 (m, 2H), 1,12-1,09 (m,
3H).

Vi du 25, 26
(R)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzamit 25
(S)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzamit 26

Cl

e, eV
Z N/\ﬂ/ Z N
A © NH, ClI NH,

25 26

Hop chét 24 (150mg, 268,81pumol) dugc tach khéng dbi xtmg (cac diéu kién
tach: cot didu ché khong dbi xtimg CHIRALPAK IF 250%*20 mm; pha dong: A n-
hexan: B etanol= 60:40, tbc d6 dong: 7,0ml/phut). Cac phan doan tuong tmg dugc thu
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gom va dugc c6 trong didu kién 4p sudt giam dé thu dugc hop chat néu & dé muc 25

(50mg) va hop chit 26 (50mg).
Hop chit 25:
MS m/z (ESI): 558,5 [M+1]

Phén tich HPLC khong d6i xtmg: thoi gian luu 6,587 phit, (cot sic ky: Lux
Amylose-2 (AY) 4,6%150mm Spm (véi cot bao v€); pha dong: etanol/n-hexan=20/80
(thé tich/thé tich)).

'H NMR (400MHz, MeOH-dy) & 7,89-7,86 (m, 2H), 7,82-7,81 (m, 1H), 7,77-
7,70 (m, 2H), 7,58-7,55 (m, 1H), 7,34-7,29 (m, 7H), 7,25-7,23 (m, 1H), 6,43 (s, 1H),
5,92-5,89 (m, 1H), 3,63-3,58 (m, 1H), 3,57 (s, 3H), 3,47-3,41 (m, 2H), 1,12-1,09 (m,
3H).

Hop chét 26:
MS m/z (ESI): 558,4 [M+1]

Phan tich HPLC khong dbi xtng: thdi gian luu 8,966 phut, (cot sic ky: Lux
Amylose-2 (AY) 4,6*150mm 5pm (vdi cft bao vé); pha dong: etanol/n-hexan=20/80
(thé tich/thé tich)).

'H NMR (400MHz, CD;OD) & 7,89-7,86 (m, 2H), 7,82-7,81 (m, 1H), 7,77-
7,70 (m, 2H), 7,58-7,55 (m, 1H), 7,34-7,29 (m, 7H), 7,25-7,23 (m, 1H), 6,43 (s, 1H),
5,92-5,89 (m, 1H), 3,63-3,58 (m, 1H), 3,57 (s, 3H), 3,47-3,41 (m, 2H), 1,12-1,09 (m,
3H). |

Vidu 27

2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-indazol-6-
y1)-3-phenylpropanamit 27

Cl A 0]

27
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Theo phuong phép tdng hop ctia Vi du 23, hop chét ban dau 23a dugc thay
bing 6-aminoindazol (dugc diéu ché bang phuong phap di biét dugc dé cép trong
“Tetrahedron Letters, 2010, 51(5), 786-789”), do d6 thu dugc hop chit néu & d& muc
27 (45mg).

MS m/z (ESI): 555,5 [M+1]

'H NMR (400MHz, DMSO-ds) & 12,95 (s, 1H), 10,68 (s, 1H), 8,14 (s, 1H),
7,99 (s, 1H), 7,80 (d, 1H), 7,70 (d, 1H) 7,60 (d, 1H), 7,45 (s, 1H), 7,38 (s, 1H), 7,30-
7,26 (m, 4H), 7,21-7,16 (m, 2H), 6,30 (s, 1H), 6,07-6,03 (m, 1H), 3,53 (s, 3H), 3,50-
3,47 (m, 2H), 2,85-2,67 (m, 2H), 0,97 (t, 3H).

Vi du 28

2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1{(2H)-yl)-N-(3-xyano-1H-indol-
6-y1)-3 -phenylpropanamif 28

28

Theo phuong phép tong hop cia Vi du 18, hop chit ban dau 18a dugc thay
bang 6-amino-1H-indol-3-carbonitril (dugc didu ché bing phwong phap duge dé cap
trong cong bd don qudc t& s§ “WO 20160271105"), do d6 thu dugc hop chit néu & dé
muc 28 (30mg).

MS m/z (ESI): 565,0 [M+1]

"H NMR (400MHz, CD;0D) & 8,03 (s, 1H), 7,91 (s, 1H), 7,82 (d, 1H), 7,55 (4,
2H), 7,41 (s, 1H), 7,31-7,15 (m, 7H), 6,42 (s, 1H), 5,96-5,93 (m, 1H), 3,58 (s, 3H),
3,43-3,38 (m, 2H), 2,44 (s, 3H).

Vidu29
Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-3-flobenzoic 29
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Theo phuong phap tong hop ctia Vi du 4, hop chét ban dau 4¢ duoc st dung &
bude 2 duge thay bing metyl 4-amino-3-flobenzoat (duge diéu ché bang phirong phap
dugc @ cap trong cong bb don quéc té s6 “WO 2012087519"), do d6 thu duge hop
chét néu & d& muc 29 (20mg).

MS m/z (ESI): 563,4 [M+1]

'"H NMR (400MHz, DMSO-dq) & 10,65 (s, 1H), 8,15-8,11(m, 1H), 7,85-7,80
(d, 1H), 7,79-7,72 (m, 2H), 7,61-7,59 (dd, 1H), 7,38-7,37 (d, 2H), 7,34-7,32 (d, 2H),
7,29-7,.25 (m, 2H), 7,20-7,17 (m, 1H), 6,31 (s, 1H), 6,23-6,19 (m, 1H), 3,57-3,45 (m,
5H), 2,36 (s, 3H).

Vidu30

Axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzoic 30
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Buée 1
1-(4-clo-2-(2,5-dimetoxypyridin-4-yl)-3-flophenyl)etanon 30b

1-(2-bromo-4-clo-3-flophenyl)etanon 30a (630mg, 2,51mmol, dugc diéu ché
bing phuong phap dugce dé cap trong cong b6 don qubc t& s6 “W02013056034"), hop
chdt 1d (550,05mg, 3,0lmmol), tetrakis(triphenylphosphin)paladi (868,46mg,
0,75mmol) va natri cacbonat (796,57mg, 7,52mmol) dugc thém vao hén hop dung moi
chtra 3ml 1,4-dioxan va 1ml nudc. Sau khi hoan thanh viéc thém, dung dich phan ung
duoc 1am néng dén 95°C va dugc khudy trong 16 gio. Sau khi 1am ngudi dén nhiét do
gan nhu nhiét do trong phong, dung dich phén tmg dugc thém 50ml nude va dugc
chiét bang etyl axetat (50mlx2). Pha hitu co dugc gom lai, duge rira bang dung dich
natri clorua bdo hoa (50ml), 1am khd trén natri sulfat khan va dugc loc. Phén loc duge
cb trong didu kién 4p suét giam, va phan cin thu duge dugc tinh ché bing sic ky cot
silicagel voi hé rira gidi B dé thu duoc hop chét néu & d& muc 30b (650mg, hiéu suét:
83,7%).

MS m/z (ESI): 310,3 [M+1]
Buéc 2

4-(6-Axetyl-3-clo-2-flophenyl)-5-metoxypyridin-2(1H)-on 30c
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Hop chét 30b (650mg, 2,1lmmol) dugc hoa tan trong 20ml 1,4-dioxan, tiép do
thém dung dich axit clohydric c6 dac (20ml, 240mmol). Sau khi hoan thanh viéc thém,
dung dich phan Ung dugc lam nong dén 110°C, va duogc khudy trong 16 gid. Sau khi
1am ngudi dén nhiét do trong phong, dung dich phan tng duoc cb trong diéu kién ap
suét giam dé loai bo dung méi hitu co. Phén can thu duge dugc thém 20ml nude, duge
trung hoa bang dung dich natri bicacbonat bdo hoa, va du’qé chiét bang etyl axetat
(30mlx3). Pha hiru co dugc gom lai, dugc rira bang dung dich natri clorua bdo hoa
(50ml), 1am kho trén natri sulfat khan, va duogc loc. Phan loc duge ¢b trong diéu kién
ap suét giam, va phan cin thu duge dugc tinh ché bang sic ky cot silicagel v6i hé ria

giai A @& thu duoc hop chit néu & ¢ muc 30c (418mg, hidu suat: 67,4%).
MS m/z (ESI): 296,1 [M+1]
Budc 3

Axit 2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanoic 30d

Hop chit 30c (243mg, 0,82mmol) dugc hoa tan trong 50ml tetrahydrofuran,
tiép theo hop chat 4a (282,38mg, 1,23mmol), kali fers-butoxit (404,07mg, 3,6mmol)
va magie fert-butoxit (280,29mg, 1,64mmol) dugc thém vao. Dung dich phan tng
duge 1am néng dén 65°C va duoc khudy trong 16 gid. Sau khi 1am ngudi dén nhiét do
trong phong, dung dich phan tng dugc thém dung dich axit clohydric 1M dé diéu
chinh d6 pH dén 3, va duge chiét bang etyl axetat (150mlIx2). Pha htu co dugc gom
lai, 1am kho trén natri sulfat khan, va duogc lgc. Phan loc dugc ¢ trong didu kién ap
suét giam, va phén can thu duogc dugce tinh ché béng sdc ky cot silicagel voi hé rira giai
A 3 thu dugc hop chét néu & dé muc 30d (200mg, hidu suat: 54,8%).

MS m/z (ESI): 444,4 [M+1]

Budc 4

Metyl 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoat 30e

Hop chét 30d (200mg, 0,45mmol), hop chét 4c (68,11mg, 0,45mmol) va N,N-
diisopropyletylamin (58,24mg, 0,45mmol) duoc hoa tan trong 5Sml etyl axetat, under
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bé d4, tiép d6 thém timg giot dung dich chta 2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat (50%, 286,74mg, 0,45mmol) trong
bé d4. Sau khi hoan thanh viéc thém, dung dich phan tmg dugc dé 4m dén 65°C, vi
duge khudy trong 1 gio. Sau khi 1am ngudi dén nhiét d6 trong phong, dung dich phan
tmg dugc thém dung dich natri bicacbonat bdo hoa dé ngimg phén tng, va dugc chiét
bang etyl axetat (150mlx2). Pha hitu co dugc gom lai, 1am kho trén natri sulfat khan
va duoc loc. Phan loc duge co trong diéu kién ap suét giam, va phﬁn cin thu dugc
duge tinh ché bang sic ky cot silicagel v6i hé rira gidi A d8 thu duoc hop chét néu & dé
muc 30e (120mg, hiéu suét: 46,2%).

MS m/z (ESI): 575,4 [M-1]
Budce 5
Axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoic 30

Hop chit 30e (120mg, 0,21mmol) duge hoa tan trong 8ml 1,2-dicloetan, tiép
theo trimetyl thiéc hydroxit (564,08mg, 3,12mmol) duoc thém vao. Dung dich phan
ung dugc dé 4m dén 90°C, va dugc khuéy trong 48 gio. Sau khi lam ngudi dén nhiét
d6 gin nhu nhiét d§ trong phong, dung dich phan tmg dugc loc. Phan loc dugc cd
trong diéu kién ap suét giam, va phan cin thu duge dugc tinh ché bang sic ky 16ng cao
ap (Waters 2767-SQ detecor2, hé rira gidi: axetonitril, nudc) dé thu dugc hop chit néu
& d& muc 30 (40mg, hiéu suét: 32,8%).

MS m/z (ESI): 563,2 [M+1]

'"H NMR (400MHz, CD;0D) 6 8,00 (d, 2H), 7,75-7,67 (m, 4H), 7,45 (d, 1H),
7,31-7,29 (m, 4H), 7,26-7,22 (m, 1H), 6,40 (s, 1H), 5,97-5,91 (m, 1H), 3,63 (d, 3H),
3,61-3,40 (m, 2H), 2,45 (d, 3H).

Vidu31,32

Axit (S)-4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoic 31

Axit (R)-4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoic 32

-117-



34935

]
X

DON: ey

F YN FONTY

cl g O OH Cl N © OH
0 o}
0
31

(e}
32

Hop chét 30 (35mg, 0,06mmol) dugc tach khong d6i xtng (cac didu kién tach:
cot didu ché khong dbi xtmg CHIRALPAK ID, dudng kinh trong 5,0cm * chidu dai
25cm, pha dong: etanol/diclometan/axit axetic=90/ 10/0,1(thé tich/thé tich/thé tich), tbc
dd dong: 60ml/phit). Cac phan doan tuong tmg duoc thu gom va dugce ¢b trong didu
kién 4p sudt giam dé thu dugc hop chit néu & dé muc 31 (11mg) va hop chat 32
(11mg).

Hop chit 31:

MS m/z (ESI): 563,2 [M+1]

Phan tich HPLC khong déi ximg: thoi gian luu 8,000 phut, do tinh khiét khong
d6i xtmg: 98% (cot sic ky: CHIRAL PAK IE 4,6*150mm 5Sum (v6i cdt bao vé), pha
dong: etanol (with 0,1% axit trifloaxetic)/n-hexan=50/ 50(thé tich/thé tich), téc dd
dong: 1,0ml/pht).

'H NMR (400MHz, CD;0D) & 8,00 (d, 2H), 7,75-7,67 (m, 4H), 7,45 (d, 1H),
7,31-7,29 (m, 4H), 7,26-7,22 (m, 1H), 6,40 (s, 1H), 5,97-5,91 (m, 1H), 3,63 (d, 3H),
3,61-3,40 (m, 2H), 2,45 (d, 3H).

Hop chit 32:

MS m/z (ESI): 563,2 [M+1]

Phan tich HPLC khong dbi ximg: thoi gian Iuu 3,777 phit, do tinh khiét khong
dbi xtmg: 100% (cot séc ky: CHIRAL PAK IE 4,6*150mm 5pum (v6i cdt bao vé), pha
dong: etanol (with 0,1% axit trifloaxetic)/n-hexan=50/50(thé tich/thé tich), toc do

dong: 1,0ml/phut)

'H NMR (400MHz, CD;0D) & 8,00 (d, 2H), 7,75-7,67 (m, 4H), 7,45 (d, 1H),
7,31-7,29 (m, 4H), 7,26-7,22 (m, 1H), 6,40 (s, 1H), 5,97-5,91 (m, 1H), 3,63 (d, 3H),
3,61-3,40 (m, 2H), 2,45 (d, 3H).

Vi du 33
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2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-imidazo[4, 5-
b]pyridin-5-yl)-3-phenylpropanamit

| H
O/N N/N'N\>
H
(o]
33

Theo phwong phép téng hop ciia Vi du 18, hop chét ban déu 18a dwgc thay
bing 1H-imidazo [4,5-b]pyridin-5-amin, do d6 thu dugc hop chit néu & dé muc 33
(40mg).

MS m/z (ESI): 542,5 [M+1]

'H NMR (400MHz, CDCL;) & 10,55 (s, 1H), 8,18 (s, 1H), 8,08 (s, 2H), 7,71
(d, 1H), 7,52-7,50 (dd, 1H), 7,34 (d, 1H), 7,12 (m, 5H), 6,65 (s, 1H), 6,26 (s, 1H), 3,69
(s, 3H), 3,68-3,64 (m, 1H), 3,34-3,29 (m, 1H), 2,49 (s, 3H).

Viduy 34

Metyl (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoat 34

34

Hop chét 5 (60mg, 110,10pmol) duge hoa tan trong 5ml diclometan, tiép theo
metanol (35,27mg, 1,1mmol), 4-dimetylaminopyridin (20,34mg, 165,14umol) va 1-(3-
Dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (31,54mg, 165,14umol) duoc
thém vao. Sau khi khudy trong 16 gid, dung dich phan tng duoc thém 20ml dung dich
natri bicacbonat bdo hoa, va dugc chiét béng diclometan (50mlx2). Pha hitu co dugc
gom lai, 1am kho trén natri sulfat khan, va dugc loc. Phén loc dugc cb trong diéu kién
4p suit giam, va phan can thu dugc duge tinh ché bang sic ky cot silicagel v6i hé rira

gi4i B dé thu duoc hop chat néu & d& muc 34 (35mg, hidu suét: 56,9%).

MS m/z (ESI): 559,2 [M+1]
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'"H NMR (400MHz, DMSO-d;) & 10,88 (s, 1H), 7,97-7,96 (m, 1H), 7,95-7,94
(m, 1H), 7,83-7,81(d, 1H), 7,80-7,79 (m, 1H), 7,78-7,77 (m, 1H), 7,62-7,59 (m, 1H),
7,43 (s, 1H), 7,38 (s, 1H), 7,30-7,25 (m, 4H), 7,21-7,17 (m, 1H), 6,31 (s, 1H), 6,05-
6,01 (m, 1H), 3,83 (s, 3H), 3,53 (s, 3H), 3,52-3,42 (m, 2H), 2,37 (s, 3H).
Vidu 35
Axit 4-(2-(4-(5-clo-2-(2,2,2-trifloaxetyl)phenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-

phenylpropanamido)benzoic 35

Theo phuong phap tong hop ctia Vi du 8, hop chét ban dau 8c duoc thay bang
1-(2-bromo-4-clophenyl)-2,2,2-trifloetanon (dugc diéu ché bang phuong phap duge d&
cép trong cong bd don qubc té 6 “W02011100285”), do d6 thu dugc hop chat néu &
d& muc 35 (10mg).

MS m/z (ESI): 599,4 [M+1]

'H NMR (400MHz, CDCL;) § 9,77 (s, 1H), 8,10-8,08 (m, 2H), 7,83-7,80 (m,
3H), 7,60-7,58 (m, 1H), 7,43 (s, 1H), 7,36-7,26 (m, 5H), 6,70 (s, 1H), 6,14 (br, 1H),
3,68-3,64 (m, 1H), 3,63 (s, 3H), 3,33-3,28 (m, 1H).

Vidu 36

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-xyano-3-
metoxyphenyl)-3-phenylpropanamit 36

| ©j\“/H |
(o) AN N (0]
0 3
Theo phwong phép téng hop cta Vi du 18, hop chét ban dau 18a duoc thay

béng 4-amnio-2-metoxybenzonitril (duge didu ché bing phuong phéap dugc dé cép
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trong cong bd don quéc t& s6 “WO 2013042782"), do d6 thu dugce hop chit néu & dé
muc 36 (40mg).

MS m/z (ESI): 556,5 [M+1]

'"H NMR (400MHz, CDCl3) & 9,89 (s, 1H), 7,73 (d, 1H), 7,54-7,51 (dd, 1H),
7,48 (d, 1H), 7,41 (s, 1H), 7,29 (s, 4H), 7,21 (s, 1H), 7,09-7,06 (dd, 2H), 6,59 (s, 1H),
6,00 (s, 1H), 3,90 (s, 3H), 3,69-3,75 (m, 1H), 3,65 (s, 3H), 3,33-3,28 (m, 1H), 2,50 (s,
3H).
Vidu 37
(.S)-4-(2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N-etylbenzamit '

Theo phuong phap tong hop ciia Vi du 13, nguyén liéu ban dau metylamin
dugc thay bang etylamin, do d6 thu duge hop chét néu & dé muc 37 (40mg).

MS m/z (ESI): 572,1 [M+1]

'H NMR (400MHz, CDCls) & 9,61 (br, 1H), 7,73-7,64 (m, 5H), 7,51 (d, 1H),
7,36-7,30 (m, 4H), 7,29-7,24 (m, 1H), 7,13 (s, 1H), 6,64 (s, 1H), 6,11 (s, 1H), 5,99-
5,96 (m, 1H), 3,76-3,73 (m, 1H), 3,64 (s, 3H), 3,53-3,51 (m, 2H), 3,34-3,31 (m, 1H),
2,47 (s, 3H), 1,28 (t, 3H).

Vidu 38

N-(1H-benzo[d]imidazol-5-yl)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamit 38

cl N (o}
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Cl X (0]

8i 38a 38

Hop chét 8i (80mg, 181,86umol), 1H-benzo[d]imidazol-5-amin 38a (24,22mg,
181,86pumol, duge didu ché bing phuong phap di biét duge dé cap trong “Chemical
Communications (Cambridge, United Kingdom), 2011,47(39), 10972-10974") va N,N-
diisopropyletylamin (70,51mg, 545,59pmol) dugc thém vao 10ml tetrahydrofuran, tiép
theo thém dung dich chira 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-
trioxit trong etyl axetat (50%, 231,34mg, 363,73umol). Sau khi hoan thanh viéc thém,
dung dich phan tmg duoc d& 4m dén 50°C, va duoc khudy trong 1,5 gio. Dung dich
phan tmg dugc 1am ngudi dén nhiét d6 trong phong va dugce cd trong diéu kién 4p suat
giam. Phan cin thu duge duoc thém 25ml dung dich natri bicacbonat bao hoa, va dugc
chiét bang etyl axetat (50mix2). Pha hitu co dugc gom lai, 1am khd trén natri sulfat
khan, va dugc loc. Phin loc duogc cb trong didu kién ap suit giam, va phan cin thu
duoc duge tinh ché bang the silicagel cot v6i hé rira giai A dé thu dugc hop chit néu &

dé muc 38 (75mg, hiéu suét: 74,3%).
MS m/z (ESI): 555,5 [M+1]

"H NMR (4OOMHZ, DMSO-dg) 6 10,84 (s, 1H), 9,05 (s, 1H), 9,14 (s, 1H),
8,27 (s, 1H), 7,79-7,77 (d, 1H), 7,72-7,69 (d, 1H), 7,59-7,52 (m, 2H), 7,41 (s, 1H),
7,34 (s, 1H), 7,30-7,24 (m, 4H), 7,19-7,17 (m, 1H), 6,30 (s, 1H), 6,03-5,99 (m, 1H),
3,52-3,50 (m, 4H), 3,48-3,44 (m, 1H), 2,85-2,75 (m, 2H), 1,25-1,18 (m, 3H).
Vi du 39
Axit 4-(2-(4-(5-clo-2-(2-xyclopropylaxetyl)phenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-

3-phenylpropanamido)benzoic
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Theo phwong phap téng hop ciia Vi du 8, hop chit ban du 8b dugc thay bang
xyclopropylaxetyl clorua (dugc diéu ché bang phuong phép dugc dé cap trong cong bd
don qudc té sb “WO 2015110435”), nguyén liéu ban dAu ddng clorua dugc thay bing
ddng iodua, do d6 thu dugc hop chit néu & dé muc 39 (30mg).

MS m/z (ESI): 585,2 [M+1]

'"H NMR (400MHz, CDCl;) § 9,93 (br, 1H), 8,10-8,08 (m, 2H), 7,85-7,83 (m,
2H), 7,69-7,67 (m, 1H), 7,51-7,48 (m, 1H), 7,35-7,26 (m, 6H), 6,63 (s, 1H), 6,22 (br,
1H), 3,69-3,64 (m, 4H), 3,62-3,29 (m, 1H), 2,74-2,72 (m, 2H), 1,07-1,05 (m, 1H),
0,61-0,59 (m, 2H), 0,15-0,14 (m, 2H).

Vidu 40
2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-phenyl-N-
(quihazolin—6-y1)propanamit 40

cl x 0 I N/)

40

Theo phuong phép tong hop ctia Vi du 18, hop chét ban dau 18a dugc thay
bang hop chit 23a, do d6 thu dugc hop chét néu & dé muc 40 (80mg).

MS m/z (ESI): 553,1 [M+1]

'"H NMR (400MHz, DMSO-dg) & 11,05 (s, 1H), 9,59 (s, 1H), 9,22 (s, 1H),
8,63 (s, 1H), 8,07-8,01 (m, 2H), 7,83 (d, 1H), 7,61 (dd, 1H), 7,46 (s, 1H), 7,38 (s, 1H),
7,32-7,26 (m, 4H), 7,22-7,18 (m, 1H), 6,33 (s, 1H), 6,10-6,06 (m, 1H), 3,56 (s, 3H),
3,52 (d, 2H), 2,40 (s, 3H).
Vidu4l
Axit  4-(2-(4-(5-clo-2-(xyclopropancacbonyl)phenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)-3-phenylpropanamido)benzoic 41
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41

Theo phuong phap tdng hop ciia Vi du 8, hop chit ban dau 8b dugc thay bang
xyclopropanoyl clorua (dugc diéu ché bang phuong phap duoc dé cép trong cong bd

don qubc té sb “WO 2015143380™), do d6 thu dugc hop chit néu & d& muc 41 (60mg).
MS m/z (ESI): 571,2 [M+1]

'H NMR (400MHz, DMSO-dg) & 10,84 (s, 1H), 7,92 (d, 2H), 7,75-7,72 (m,
3H), 7,61 (dd, 1H), 7,38 (d, 2H), 7,31-7,24 (m, 4H), 7,20-7,17 (m, 1H), 6,34 (s, 1H),
6,05-6,01 (m, 1H), 3,57-3,49 (m, 2H), 3,52 (s, 3H), 2,18-2,11 (m, 1H), 0,85-0,75 (m,
4H). ‘

Vidu42

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-indazol-6-yl)-3-
phenylpropanamit 42

Cl S 0

Theo phuong phép tong hop ctia Vi du 18, hop chit ban diu 18a duoc thay
bing 6-aminocarbazol (dugc diéu ché bang phuong phap da biét duge dé cap trong
"Tetrahedron Letters, 2010, 51(5), 786-789"), do do6 thu dugc hgp chét néu & d& muc
42 (83mg).

MS m/z (ESI): 541,4 [M+1]

'H NMR (400MHz, DMSO-dy) § 12,94 (s, 1H), 10,67 (s, 1H), 8,13 (s, 1H),
7,99 (s, 1H), 7,82 (d, 1H), 7,70 (d, 1H), 7,61 (d, 1H), 7,48 (s, 1H), 7,38 (s, 1H), 7,31-
7.25 (m, 4H), 7,21-7,16 (m, 2H), 6,31 (s, 1H), 6,08-6,04 (m, 1H), 3,56 (s, 3H), 3,47 (d,
2H), 2,38 (s, 3H).
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Vidu43

(5)-4-(2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N-xyclopropylbenzamit 43

' =
™
(o] \v
(o]
(o]

Theo phuong phap tong hop ctia Vi du 13, nguyén liéu ban ddu metylamin

43

duoc thay thé bing xyclopropylamin, do d6 thu dugc hop chit néu ¢ dé muc 43
(40mg).

MS m/z (ESI): 584,1 [M+1]

'"H NMR (400MHz, DMSO-d,) & 10,75 (s, 1H), 8,37 (d, 1H), 7,84-7,80 (m,
3H), 7,70 (d, 2H), 7,61 (dd, 1H), 7,43 (s, 1H), 7,38 (s, 1H), 7,31-7,26 (m, 4H), 7,22-
7,18 (m, 1H), 6,31 (s, 1H), 6,04-6,00 (m, 1H), 3,55 (s, 3H), 3,50-3,42 (m, 2H), 2,85-
2,80 (m, 1H), 2,38 (s, 3H), 0,71-0,54 (m, 4H).
Vidu 44
Axit 4-(2-(4-(5-clo-2-isobutyrylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzoic 44

Cl N (¢}

Theo phuong phap tdng hop ctia Vi du 8, hop chét ban dau 8b duoc thay bang
isobutyryl clorua (dugc didu ché bang phuong phip di biét dugc dé cép trong
“Organic Letters, 2017, 19(7), 1768-1771”), do d6 thu dwoc hop chit néu & dé muc 44
(200mg).

MS m/z (ESD): 573,5 [M+1]
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'"H NMR (400MHz, CDCl;) & 9,99 (s, 1H), 8,10 (d, 2H), 7,86 (d, 2H), 7,72 (d,
1H), 7,52-7,29 (m, 8H), 6,59 (s, 1H), 6,28 (s, 1H), 3,67-3,62 (m, 4H), 3,33-3,23 (m,
2H), 1,15-1,12 (m, 6H).

Vi du 45

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-phenyl-/N-
(quinoxalin-6-yl)propanamit 45

| H
(0] AN N\QN\]
Cl S o 0 N/
O 4

Theo phuwong phép téng hop ctia Vi du 18, hop chat ban dau 18a dugc thay
bing 6-aminoquinoxalin (dugc didu ché bing phwong phap dugc dé cap trong cong bd
don quédc té s§ “W02013006792"), do d6 thu dugc hop chat néu & d& muc 45 (45mg).

MS m/z (ESI): 553,0 [M+1]

"H NMR (400MHz, CD;0D) & 8,85-8,83 (d, 1H), 8,83-8,80 (d, 1H), 8,61-8,57
(m, 1H), 8,08-8,04 (d, 1H), 8,02-7,94 (dd, 1H), 7,85-7,83 (d, 1H), 7,58-7,55 (dd, 1H),
7,39 (s, 1H), 7,33-7,27 (m, 5H), 7,23-7,20 (m, 1H), 6,43 (s, 1H), 6,00-5,95 (m, 1H),
3,65-3,60 (m, 1H), 3,59 (s, 3H), 3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vidu46
2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(isoquinolin-6-yl)-3-
phenylpropanamit 46

Cl X o)

Theo phwong phép tong hop cta Vi du 18, hop chét ban dau 18a duoc thay
bing 6-aminoisoquinolin (dugc diéu ché bang phuong phép dugc dé cap trong cong bd
don qubc t& 6 “W0 2010146881"), do d6 thu dugc hop chit néu & d& muc 46 (88mg).
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MS m/z (BSI): 552,5 [M+1]

'H NMR (400MHz, DMSO-d¢) & 10,95 (s, 1H), 9,20 (s, 1H), 8,44-8,43 (m,
2H), 8,10 (d, 1H), 7,83 (d, 1H), 7,77-7,73 (m, 2H), 7,61 (d, 1H), 7,45 (s, 1H), 7,38 (s,
1H), 7,32-7,26 (m, 4H), 7,21-7,18 (m, 1H), 6,32 (s, 1H), 6,11-6,06 (m, 1H), 3,56 (s,
3H), 3,51 (d, 2H), 2,39 (s, 3H).

Vidu 47

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1H-
benzo[d]imidazol-5-y1)-3-phenylpropanamit 47

0 A
S$RadR
Cl N o (o]

Theo phwong phéap téng hop cta Vi du 18, hop chét ban dau 18a duoc thay
béng hop chét 38a, do d6 thu duoc hop chat néu & d& muc 47 (10mg).

MS m/z (ESI): 541,2 [M+1]

'"H NMR (400MHz, MeOH-d,) & 8,18 (s, 1H), 8,03 (s, 1H), 7,84-7,82 (d, 1H),
7,56-7,50 (d, 2H), 7,43 (s, 1H), 7,30-7,22 (m, 7H), 6,43 (s, 1H), 5,89-5,85 (m, 1H),
3,65-3,60 (m, 1H), 3,59 (s, 3H), 3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vi du 48

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-phenyl-N-(2-
(triflometyl)-1H-benzo[d]imidazol-5-yl)propanamit 48

é©j\(n
2N N\ F
o H

0 48
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Hop chit 4b (43mg, 100,97umol), 2-(triflometyl)-1H-benzo[d]imidazol-5-
amin 48a (20,31mg, 100,97umol, dugc diéu ché bing phuong phap dé biét duoc dé
cap trong "International Journal of PharmTech Research, 2009, 1(2), 277-281") va
N,N-diisopropyletylamin ~ (39,15mg, 302,92umol) dugc thém vao 15ml
tetrahydrofuran, tiép do thém 2.4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-
trioxit (64,22mg, 201,94umol). Sau khi hoan thanh viéc thém, dung' dich phan tUng
duge dé 4m dén 60°C, va duogc khudy trong 1 gid. Dung dich phan tmg dugc lam
ngudi dén nhiét d6 trong phong, va duge cd trong didu kién 4p suit giam. Phan cin thu
duoc duge thém 15ml dung dich natri bicacbonat bdo hoa, va duoc chiét bfing etyl
axetat (50mlx2). Pha hiru co dugc gom lai, 1am khé trén natri sulfat khan, va duoc loc.
Phan loc dugc ¢o trong diéu kién ap suét giam, va ph?m cin thu dugc dugc tinh ché

bang silicagel cot v6i hé rira gidi A dé thu duoc hop chat néu & d& muc 48 (50mg).
MS m/z (EST): 609,2 [M+1] |

'H NMR (400MHz, DMSO-dq) & 13,93-13,83 (d, 1H), 10,74-10,65 (d, 1H),
8,25-8,15 (m, 1H), 7,84-7,82 (d, 1H), 7,78-7,74 (d, 1H), 7,62-7,60 (dd, 1H), 7,50-7,45
(m, 1H), 7,44-7,36 (m, 2H), 7,35-7,25 (m, 4H), 7,22-7,15 (m, 1H), 6,50 (s, 1H), 6,10-
6,00 (m, 1H), 3,55 (s, 3H), 3,51-3,48 (m, 2H), 2,38 (s, 3H).

Vidu 49

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-metyl-1H-
benzo[d]imidazol-5-yl)-3-phenylpropanamit 49

Cl N 0
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Theo phuong phép téng hop cta Vi du 48, hop chit ban dau 48a duoc thay
bing 2-metyl-1H-benzo[d]imidazol-5-amin (dugc didu ché bing phurong phép duge dé
cp trong cong bd don qudc t& sb “W02012044090"), do d6 thu dwgc hop chit néu &
d& muc 49 (40mg).

MS m/z (ESI):555,2 [M+1]

'H NMR (400MHz, DMSO-d;) § 10,58 (s, 1H), 7,86 (s, 1H), 7,88-7,81 (d,
1H), 7,61-7,59 (dd, 1H), 7,47 (s, 1H), 7,45-7,43 (d, 1H), 7,37 (s, 1H), 7,31-7,24 (m,
5H), 7,21-7,17 (m, 1H), 6,30 (s, 1H), 6,05-6,01 (m, 1H), 3,55 (s, 3H), 3,51-3,48 (m,
2H), 2,50 (s, 3H), 2,38 (s, 3H).

Vidu 50
(S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-N,N-dimetylbenzamit 50

Theo phwong phap tong hop ctia Vi du 13, nguyén liéu ban d4u metylamin
duoc thay bing dimetylamin, do d6 thu dugc hop chit néu & dé muc 50 (40mg).

MS m/z (ESD): 572,1 [M+1]

'"H NMR (400MHz, DMSO-ds) § 10,72 (s, 1H), 7,84 (d, 1H), 7,82 (d, 2H),
7,70-7,68 (m, 1H), 7,44-7,40 (m, 4H), 7,31-7,28 (m, 4H), 7,21-7,18 (m, 1H), 6,31 (s,
1H), 6,04-6,00 (m, 1H), 3,55 (5, 3H), 3,52-3,47 (m, 2H), 2,96 (s, 6H), 2,38 (s, 3H).

Vidu 51

5-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)-2-picolinamit 51
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Theo phuong phap téng hop ciia Vi du 18, hop chit ban dau 18a dugc thay
bing 5-amino-2-pyridincarboxamit (duoc diéu ché bang phuong phép dugc dé cap
trong céng bd don qudc té s6 “W02013146963”), do @6 thu dugc hop chit néu & dé
muc 51 (70mg).

MS mv/z (ESI): 545,1 [M+1]

'"H NMR (400MHz, CD;0D) § 8,83-8,82 (d, 1H), 8,23-8,20 (dd, 1H), 8,08-
8,06 (d, 1H), 7,85-7,83 (d, 1H), 7,57-7,54 (dd, 1H), 7,32-7,29 (m, 1H), 7,28-7,25 (m,
5H), 7,23-7,20 (m, 1H), 6,41 (s, 1H), 5,89-5,85 (m, 1H), 3,65-3,60 (m, 1H), 3,59 (s,
3H), 3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vidu 52

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-phenyl-N-(1 H-
pyrolo[3,2-b]pyridin-6-yl)propanamit 52

H H
/
Cl X (0] \N

Theo phuong phép téng hop ctia Vi du 18, hop chat ban diu 18a duoc thay
bing 1H-pyrolo[3,2-b]pyridin-6-amin (Accela), do d6 thu dugc hop chét néu & d& muc
52 (23mg).

MS m/z (ESI): 541,4 [M+1]

"H NMR (400MHz, DMSO-d) 5 8,94 (s, 1H), 8,69 (s, 1H), 8,08 (d, 1H), 7,86
(d, 1H), 7,58-7,55 (m, 1H), 7,32-7,18 (m, 7H), 6,82 (d, 1H), 6,45 (s, 1H), 5,76-5,73
(m, 1H), 3,63-3,61 (m, 1H), 3,51 (s, 3H), 3,50-3,48 (m, 1H), 2,48 (s, 3H).

Vidu 53
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Metyl 3-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzylcarbamat 53

Cl N (0]

2 (ID OH cl) N Jok J<
HaN NJJ\O/k + Z N , Z N \@” 0
Budc 1
\©AH Cl X ) (6] Cl N o (0]
53a O 4b (0] 53b
©j\rf i

_ oo
'—>
Budc 2 al « 5 g \©/\ Budca \@\')\;\\/g O/\

(0] 53c
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Budce 1

tert-butyl 3-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzylcarbamat 53b

Hop chat 4b (90mg, 211,34pmol), tert-butyl 3-aminobenzylcarbamat 53a
(51,68mg, 232,47umol, duge diéu ché bang phuong phap di biét duge dé cap trong
"Chemical Communications (Cambridge, United Kingdom), 2014, 50 (97), 15305-
15308") va N,N-diisopropyletylamin (273,14mg, 2,1 1mmol) dugc hoa tan trong 15ml
etyl axetat, tiép d6 thém 2.4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit
(268,97mg, 845,36 pumol). Sau khi hoan thanh viéc thém, dung dich phén tmg dugc dé
4m dén 75°C, va dugc khudy trong 2 gid. Sau khi 1am ngudi dén nhiét d6 trong phong,
dung dich phan tmg duoc thém 30ml nuédc, tiép d6 thém axit clohydric 3M dé didu
chinh d6 pH dén 5, va hai pha dugc tach ra. Pha nudc dugc chiét bing etyl axetat
(30mlx2), va Pha hitu co dugc gom lai, dugc rira béng dung dich natri clorua bao hoa

(35mlx2), lam kho trén natri sulfat khan, va dugc loc. Phan loc duoc cb trong didu
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kién ap suét giam, va ph??m cin thu duoc dugc tinh ché béng silicagel cot voi hé ria

giai A dé thu dugc hop chit néu & dé& muc 53b (105mg, hiéu sut: 78,85%).
MS m/z (ESI):630,1 [M+1]
Budce 2

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(3-
(aminometyl)phenyl)-3-phenylpropanamit 53¢

Hop chat 53b (105mg, 166,63 umol) dugc hoa tan trong 7ml diclometan, tiép
theo axit trifloaxetic (Iml) dugc thém timg giot. Dung dich phan ung dugc khudy
trong 1 gid, va sau d6 dugc co trong didu kién 4p suit giam dé thu dugc hop chat tho
néu & dé muc 53¢ (80mg), hop chit nay dugc sir dung truc tiép trong phan tng tiép
theo ma khong cin tinh ché.

MS m/z (ESI): 530,1 [M+1]
Budc 3

Metyl 3-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
phenylpropanamido)benzylcarbamat 53

Hop chét tho 53¢ (80mg, 105,94umol) duge hoa tan trong 10ml diclometan,
tiép theo trietylamin (61,096mg, 603,76pmol) dugc thém timg giot, tiép d6 thém timg
giot metyl cloroformat (21,40mg, 226,41 umol) trong bé d4. Sau khi khudy trong 2 gi®
& nhiét do trong phong, dung dich phan tng dugc thém 25ml diclometan, dugc rira lan
lrot bang dung dich axit clohydric 0,5M (15ml), dung dich natri bicacbonat bdo hoa
(15ml) va bao hoa nuéc mubi (15ml), 1am kho trén natri sulfat khan, va duoc loc. Phén
loc duoc cb trong diéu kién ap suét giam, va phén can thu dugc duogc tinh ché béng sic
ky 16ng cao ap (Waters 2767-SQ detecor2, hé rira giai: axetonitril, nudc) dé thu dugc
hop chit néu & dé muc 53 (35mg, 39,4%).

MS m/z (EST):588,3 [M+1]

'H NMR (400MHz, DMSO-dy) § 9,24 (s, 1H), 7,66 (d, 1H), 7,47 (dd, 1H),
7,43-7.41 (m, 2H), 7,28-7,20 (m, 7H), 7,12 (s, 1H), 7,04 (d, 1H), 6,55 (s, 1H), 6,00-
5,91 (m, 1H), 5,08 (s, 1H), 4,31(d, 2H), 3,72-3,65 (m, 1H), 3,68 (s, 3H), 3,60 (s, 3H),
3,28-3.23 (m, 1H), 2,43 (s, 3H).
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Vidu 54

2-(4-(5-Clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2-xyano- 1 H-
indol-6-yl)-3-phenylpropanamit 54

Cl X 0]

Theo phuong phép tdng hop ciia Vi du 38, hop chit ban dau 38a dugc thay
bing 6-amino-1H-indol-2-carbonitril (dugc diéu ché bing phuong phap duge d& cap
trong cong bd don qubc té sb “W020160271105"), do d6 thu dugc hop chét néu & @&
muc 54 (30mg).

MS m/z (ESI): 579,1 [M+1]

'"H NMR (400MHz, CD,0D) & 8,01 (s, 1H), 7,78-7,79 (d, 1H), 7,59-7,57 (d,
1H), 7,56-7,53 (dd, 1H), 7,38 (s, 1H), 7,33-7,25 (m, 5H), 7,25-7,18 (m, 1H), 7,16-7,15
(d, 1H), 7,14-7,12 (dd, 1H), 6,42 (s, 1H), 5,95-5,90 (m, 1H), 3,60-3,56 (m, 1H), 3,54
(s, 3H), 3,45-3,35 (m, 1H), 3,00-2,95 (m, 2H), 1,10-1,00 (m, 3H).

Vidu 55

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-xyano-3-
(triflometyl)phenyl)-3-phenylpropanamit 55

Cl X e}

Theo phwong phép tong hop ctia Vi du 18, hop chét ban du 18a duoc thay
bing 4-amino-2-(triflometyl)benzonitril (dugc diéu ché bing phuong phap di biét
dugc @ cap trong "Medicinal Chemistry Research, 2016, 25(4), 539-552"), do d6 thu
duoc hop chat néu & d& muc 55 (40mg). -

MS m/z (ESI): 594,4 [M+1]
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'H NMR (400MHz, CDCLy) & 10,31 (s, 1H), 7,75-7,72 (m, 2H), 7,55-7,51 (m,
2H) 7,29-7,26 (m, SH), 7,24-7,16 (m, 2H), 6,55 (s, 1H), 5,98 (s, 1H), 3,71-3,67 (m,
1H), 3,65 (s, 3H), 3,33-3,27 (m, 1H), 2,51 (m, 3H).
Vi du 56

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-N-(4-
(metylsulfonyl)phenyl)-3-phenylpropanamit 56

Theo phuong phép téng hop cta Vi du 18, hop chét ban déu 18a duoc thay
- bang 4-(metylsulfonyl)anilin (dugc diéu ché bang phuwong phép dugc dé cép trong
cong bd don quéc té s6 “W0201410083 3”), do d6 thu dugc hop chit néu & dé muc 56
(110mg). ’

MS m/z (ESI): 579,0 [M+1]

"H NMR (400MHz, DMSO-ds) & 10,96 (s, 1H), 7,91-7,86 (m, 4H), 7,83 (d,
1H), 7,61 (dd, 1H), 7,39 (d, 2H), 7,30-7,25 (m, 4H), 7,21-7,18 (m, 1H), 6,32 (s, 1H),
6,03-5,99 (m, 1H), 3,53 (s, 3H), 3,50-3,45 (m, 2H), 3,18 (s, 3H), 2,38 (s, 3H).

Vidu 57
2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(1,6-naphthyridin-3-
yl)-3-phenylpropanamit 57

Cl N o N %

Theo phuwong phép téng hop ciia Vi du 48, hop chét ban dau 48a duoc thay
bing 1,6-naphthyridin-3-amin (dugc diéu ché bang phuong phap duge d& cip trong
cong bd don qubc té sb “W020070480707), do d6 thu duge hop chit néu & dé muc 57
(40mg).
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MS m/z (BSI):553,2 [M+1]

'H NMR (400MHz, DMSO-dq) & 11,18 (s, 1H), 9,40 (s, 1H), 9,14 (s, 1H),
8,95 (s, 1H), 8,67-8,65 (d, 1H), 7,87-7,82 (m, 2H), 7,62-7,60 (d, 1H), 7,48 (s, 1H),
7,38 (s, 1H), 7,30-7,26 (m, 4H), 7,21-7,20 (m, 1H), 6,36 (s, 1H), 6,05-6,03 (m, 1H),
3,64-3,58 (m, 4H), 3,30-3,22 (m, 1H), 2,40 (s, 3H).

Vidu 58

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-phenyl-N-(4-
sulfamoylphenyl)propanamit 58

Cl N O

Theo phwong phép tong hop cia Vi du 18, hop chét ban dau 18a dugc thay
bang 4-(aminosulfonyl)anilin (dugc diéu ché bang phuong phap di biét duoc dé cap
trong "Journal of Organic Chemistry, 2014, 79 (19), 9433-9439"), do d6 thu dugce hop
chét néu & d& muc 58 (40mg).

MS m/z (ESI): 580,2 [M+1]

'"H NMR (400MHz, CD;0D) & 7,85-7,82 (m, 3H), 7,76-7,74 (m, 2H), 7,56-
7,54 (dd, 1H), 7,33-7,32 (m, 2H), 7,28-7,25 (m, 4H), 7,22-7,19 (m, 1H), 6,41 (s, 1H),
5,89-5,85 (m, 1H), 3,65-3,60 (m, 1H), 3,59 (s, 3H), 3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vidu 59

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(4-xyano-2-
flophenyl)-3-phenylpropanamit 59

Cl X o}

-135-



34935

Theo phuong phap téng hop ciia Vi du 18, hop chit ban diu 18a dugc thay
bing 4-amino-3-flobenzonitril (duge diéu ché bang phuong phap da biét dugc dé cap
trong "Journal of Medicinal Chemistry, 2005, 48 (18), 5823-5836"), do d6 thu duoc
hop chit néu & d& muc 59 (20mg).

MS nv/z (ESI): 544,4 [M+1]

'H NMR (400MHz, CDCly) & 9,83 (s, 1H), 8,53 (¢, 1H), 7,72 (d, 1H), 7,53-
7,50 (dd, 1H), 7,47 (d, 2H), 7,42-7,29 (dd, 1H), 7,37-7,32 (m, 4H), 7,30-7,26 (m, 1H),
6,92 (s, 1H), 6,65 (s, 1H), 5,86 (s, 1H), 3,82-3,74 (m, 1H), 3,61 (s, 3H), 3,37-3,32 (m,
1H), 2,49 (m, 3H).
Vi du 60

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(3-0x0-3,4-dihydro-
2H-benzo[b][1,4]oxazin-6-yl)-3-phenylpropanamit 60

s

| H H
° Ly
0© 0

60

Cl

° 7\
=z

Theo phuong phép tbng hop cta Vi du 18, hop chét ban diu 18a dugc thay
bing 6-amino-2H-benzo[b][1,4]oxazin-3(4H)-on (dugc diéu ché bang phuong phap
duoc d& cap trong cong bd don qudc té s6 “W020100216783"), do d6 thu dugc hop
chit néu & d& muc 60 (50mg).

MS my/z (ESI): 569,8 [M-1]

'H NMR (400MHz, CD;0D) § 10,10 (s, 1H), 7,85-7,83 (d, 1H), 7,58-7,55 (dd,
1H), 7,39 (s, 1H), 7,38-7,36 (m, 2H), 7,29-7,25 (m, 4H), 7,23-7,20 (m, 1H), 7,00-6,99
(dd, 1H), 6,91-6,81 (d, 1H), 6,43 (s, 1H), 5,89-5,85 (m, 1H), 4,54 (s, 2H), 3,65-3,60
(m, 1H), 3,59 (s, 3H), 3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vidu 61,62
(S)-(5-metyl-2-oxo0-1,3-dioxol-4-yl)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-

oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 61
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(R)-(5-metyl-2-ox0-1,3-dioxol-4-yl)metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-3-phenylpropanamido)benzoat 62

| H o) | : H o]
~ N
o EONj\,(N oA AN oA
cl NG oﬁ(o cl A O ngo
0 o
0" 0
[¢] 61 (¢] 62

Theo phuong phép tdng hop cia Vi du 14, 15, hop chét ban du 14b dugc thay
bang 4-(clometyl)-5-metyl-1,3-dioxol-2-on (diu ché duoc bang phuong phap duge dé
cap trong Céng bd don yéu cau cép patent s6 "CN103450146"). Sau khi tach khong
d6i xtmg (didu kién tach: cot sic ky: SuperChiral S-AD (Chiralway), 2 cm dudng kinh
trong*Chiéu dai 25cm, Spum; pha dong: cacbon dioxit: isopropanol = 60:40, tbc do
dong: 50 g /phut), cac phan doan trong tmg dugc thu gom va cd trong diéu kién &p

suat giam dé thu dugc hop chét néu & d& muc 61 (600mg) va hop chit 62 (600mg).
Hop chit 61
MS m/z (ESI): 657,5 [M+1]

Phan tich HPLC khong ddi xtng: thoi gian luu 7,283 phit, do tinh khiét khong
db6i xtmg: 99,8% (cot sac ky: CHIRAL PAK IE 4,6*150mm Spm (v6i cdt bdo v€); pha
dong: etanol / metanol = 50/50 (thé tich/thé tich), tbc d6 dong: 1,0ml/pht).

'H NMR (400MHz, DMSO-dg) 8 10,91 (s, 1H), 7,98-7,97 (m, 1H), 7,96-7,95 (m,
1H), 7,83-7,79 (m, 3H), 7,62-7,59 (dd, 1H), 7,41 (s, 1H), 7,37 (s, 1H), 7,30-7,26 (m,
4H), 7,20-7,17 (m, 1H), 6,30 (s, 1H), 6,04-5,95 (m, 1H), 5,20 (s, 2H), 3,51 (s, 3H),
3,49-3,42 (m, 2H), 2,37 (s, 3H), 2,22 (s, 3H).

Hop chit 62

MS m/z (ESI): 657,2 [M+1]
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Phén tich HPLC khong d6i xtmg: thoi gian lwu 5,342 phut, d6 tinh khiét khong
d6i ximg: 99,8% (cot sic ky: CHIRAL PAK IE 4,6%150mm Spm (v6i cdt béo vé); pha
dong: etanol / metanol = 50/50 (thé tich/thé tich), tbc do dong: 1,0ml/phiit).

'H NMR (400MHz, DMSO-dy) § 10,92 (s, 1H), 7,98 (d, 2H), 7,84-7,80 (m, 3H),
7.63-7,60 (m, 1H), 7,40 (d, 2H), 7,30-7,26 (m, 4H),7,22-7,18 (m, 1H), 6,31 (s, 1H),
6,04-6,01 (m, 1H), 5,20 (s, 2H), 3,54 (s, 3H), 3,51-3,43 (m, 2H), 2,38 (s, 3H), 2,22 (s,
3H). |

Vidu 63

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-y1)-3-(4-
flophenyl)propanamido)benzoic 63

O/N N
H
Cl AN OO o)

Theo phuong phép tong hop cia Vi du 4, hop chit ban dau 4a duoc thay bang
axit 2-bromo-3-(4-flophenyl)propionic (diéu ché dugc bang phuong phap duoc dé cap
trong Coéng bd don yéu cau cip patent s6 "US5981529A"), do d6 thu dugc hop chit

néu ¢ d& muc 63 (64mg).
MS m/z (ESI): 563.,4 [M+1]

"H NMR (400MHz, DMSO-dy) § 10,79 (s, 1H), 7,90 (d, 2H), 7,84 (d, 1H), 7,71
(d, 2H), 7,61 (dd, 1H), 7,39 (s, 2H), 7,33-7,29 (m, 2H), 7,10 (t, 2H), 6,30 (s, 1H), 6,03-
5,99 (m, 1H), 3,55 (s, 3H), 3,50-3,41 (m, 2H), 2,40 (s, 3H).

Vi du 64
Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2-

bromophenyl)propanamido)benzoic 64

-138-



Theo phuong phép tdng hop ciia Vi du 7, hop chat ban d4u 7¢ dugc thay bing 1-
bromo-2-(bromometyl)benzen (diéu ché dugc bang phuong phap da biét dugc dé cap
trong "Bioorganic & Medicinal Chemistry Letters, 2014, 24(21), 5127-5133", do d6
thu duoc hop chit néu & d& muc 64 (8mg).

MS m/z (ESI): 625,3 [M+1]

'H NMR (400MHz, CD;0D) & 8,02-7,98 (m, 2H), 7,87 (d, 1H), 7,74-7,72 (m,
2H), 7,62-7,57 (m, 2H), 7,34 (d, 1H), 7,29-7,26 (m, 3H), 7,19-7,15 (m, 1H), 6,43 (s,
1H), 5,93-5,89 (m, 1H), 3,79-3,74 (m, 1H), 3,63-3,60 (m, 1H), 3,58 (s, 3H), 2,51 (s,
3H).

Vi du 65

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1 (2H)—y1)-3 -(2,4-
diflophenyl)propanamido)benzoic 65

Cl A (0]

Theo phwong phép tong hop ctia Vi du 7, hop chét ban dau 7c dugc thay bang 1-
(bromometyl)-2,4-diflobenzen (diéu ché duoc bang phuong phap duge dé cap trong
Cong bd don qudc té sb “W02012177638"), do d6 thu dugc hop chit néu & d& muc 65
(8mg).

MS m/z (ESI): 581,4 [M+1]
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'H NMR (400MHz, CD;0D) 5 8,02-7,99 (m, 2H), 7,87 (d, 1H), 7,74-7,72 (m,
2H), 7,58 (dd, 1H), 7,36-7,28 (m, 3H), 6,98-6,90 (m, 2H), 6,41 (s, 1H), 5,91 (br, 1H),
3,63-3,59 (m, 4H), 3,52-3,46 (m, 1H), 2,52 (s, 3H).

Vi du 66

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(o-
tolyl)propanamido)benzoic 66

Theo phuong phép téng hop ctia Vi du 7, hop chit ban diu 7c dugc thay bang 1-
(bromometyl)-2-metylbenzen (diéu ché dugc bang phuong phép da biét dugc dé cap
trong "Journal of Organic Chemistry, 2014, 79(1), 223-229"), do d6 thu dugc hop chét

néu & dé muc 66 (60mg).
MS m/z (ESI): 559,2 [M+1]

'"H NMR (400MHz, CDCLy) 8 9,95 (s, 1H), 8,09 (d, 2H), 7,86 (d, 2H), 7,72 (d,
1H), 7,52-7,50 (m, 2H), 7,30 (5, 1H), 7,19-7,13 (m, 4H), 6,63 (s, 1H), 6,30 (s, 1H),
3,69-3,62 (m, 4H), 3,28-3,24 (m, 1H), 2,52-2,46 (m, 6H).

Vidu 67

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(m-
tolyl)propanamido)benzoic 67

v N~ N N
Cl XN OO OH
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Theo phuong phép téng hop ctia Vi du 7, hop chét ban dau 7¢ dugc thay bang 1-
(bromometyl)-3-metylbenzen (diéu ché dugc bang phuong phép da biét dugc dé cap
trong "Chemical Communications (Cambridge, United Kingdom), 2014, 50 (28),
3692-3694), do d6 thu duoc hop chit néu & d& muc 67 (80mg).

MS m/z (ESI): 559,2 [M+1]

'H NMR (400MHz, CDCL3) § 9,87 (s, 1H), 8,10 (d, 2H), 7,84-7,71 (m, 3H), 7,52-
7,50 (m, 1H), 7,31 (s, 2H), 7,21-7,07 (m, 4H), 6,65 (s, 1H), 6,18 (s, 1H), 3,67-3,59 (m,
4H), 3,27-3,22 (m, 1H), 2,66 (s, 3H), 2,33 (s, 3H).

Vidu 68

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2-
flophenyl)propanamido)benzoic 68

Cl NN (@)

Theo phwong phap téng hop cia Vi du 7, hop chit ban dau 7¢ duoc thay bang 1-
(bromometyl)-2-flobenzen (diéu ché duoc bing phuong phap da biét dugc dé cap
trong "Tetrahedron Letters, 2000, 41(27), 5161-5164"), do d6 thu dugc hop chit néu &
dé muc 68 (55mg).

MS m/z (ESI): 563,2 [M+1]

'H NMR (400MHz, DMSO-ds) § 10,73 (s, 1H), 7,90-7,89 (m, 1H), 7,90-7,89 (m,
1H), 7,84-7,82 (d, 1H), 7,73-7,72 (m, 1H), 7,71-7,70 (m, 1H), 7,62-7,60 (dd, 1H),
7.40-7,38 (d, 2H), 7,33-7,29 (m, 1H), 7,28-7,24 (m, 1H), 7,16-7,12 (m, 1H), 7,10-7,08
(m, 1H), 6,33 (s, 1H), 6,04-5,95(m, 1H), 3,51 (s, 3H), 3,49-3,42 (m, 2H), 2,39 (s, 3H).

Vidu 69
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Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
clophenyl)propanamido)benzoic 69

Cl N (0]

Theo phuong phap tong hop ciia Vi du 4, hop chit ban ddu 4a duoc thay bing
axit 2-bromo-3-(4-clophenyl)propionic (diéu ché duoc bang phuong phép duge dé cap
trong Cong bb don qudc t& s6 “W02012118216"), do d6 thu duoc hop chit néu & dé
muc 69 (15mg).

MS m/z (ESI): 579,5 [M+1]

'H NMR (400MHz, DMSO-ds) § 10,83 (s, 1H), 7,95-7,94 (m, 1H), 7,93-7,92 (m,
1H), 7,85-7,83 (d, 1H), 7,78-7,77 (m, 1H), 7,76-7,75 (m, 1H), 7,63-7,61 (m, 1H), 7,43-
7,42 (m, 1H), 7,41-7,40 (m, 1H), 7,36-7,34 (m, 2H), 7,31-7,29 (m, 2H), 6,33 (s, 1H),
6,04-5,95 (m, 1H), 3,51 (s, 3H), 3,49-3,42 (m, 2H), 2,39 (s, 3H).

Vidu 70

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2-
clophenyl)propanamido)benzoic 70

cl X (o}

Theo phuong phép tdng hop ciia Vi du 7, hop chit ban ddu 7¢ duoc thay bing 1-
(bromometyl)-2-clobenzen (didu ché duogc bang phuong phép da biét dugc dé cap
trong "Tetrahedron Letters, 2016, 57(2), 168-171"), do d6 thu dugc hop chit néu & @&
muc 70 (25mg).
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MS m/z (ESI):579,2 [M+1]

"H NMR (400MHz, CDCl;) § 9,81 (s, 1H), 8,10 (d, 2H), 7,83 (d, 2H), 7,72 (d,
1H), 7,51 (d, 1H), 7,35-7,30 (m, 1H), 7,30-7,29 (m, 1H), 7,29-7,28 (m, 2H), 7,27-7,23
(m, 2H), 6,62 (s, 1H), 6,30 (s, 1H), 3,77-3,71 (m, 1H), 3,69 (s, 3H), 3,52-3,49 (m, 1H),
2,51 (s, 3H).

Vidu71

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(3-

metoxyphenyl)propanamido)benzoic 71

Cl X (0]

Theo phuong phép tdng hop ctia Vi du 7, hop chat ban du 7¢ duoc thay bang 1-
(bromometyl)-3-metoxybenzen (didu ché dugc bang phuong phap duge dé cap trong
Cong bb don quéc té s6 “W02014135095"), do d6 thu duge hop chat néu & d& muc 71
(48mg).

MS m/z (ESI):575,4 [M+1]

'"H NMR (400MHz, DMSO-dg) & 10,83 (s, 1H), 7,91 (d, 2H), 7,82 (d, 1H), 7,73
(d, 2H), 7,61 (dd, 1H), 7,43 (s, 1H), 7,38 (s, 1H), 7,18 (t, 1H), 6,89-6,85 (m, 2H), 6,76
(dd, 1H), 6,32 (s, 1H), 6,06-6,02 (m, 1H), 3,70 (s, 3H), 3,54 (s, 3H), 3,47-3,44 (m,
2H), 2,37 (s, 3H).

Vidu 72

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(3-

metoxyphenyl)propanamido)benzoic 72
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Hop chat 71 (48mg, 83,48umol) duge tach khong dbi xtng (didu kién tach: cot
diéu ché khong dbi xtmg CHIRAL PAK IF, 20%¥250 mm, Sum; pha dong: etanol (chta
0,01% axit trifloaxetic) = 100, tbc d6 dong: 7ml/phit). Cac phan doan tuong (mg dugc
thu gom va ¢ trong diu kién 4p suat giam dé thu duoc hop chéit néu & dé muc 72

(18mg).
MS m/z (ESI): 575,4 [M+1]

Phén tich HPLC khong déi ximg: thoi gian luu 8,546 phut, d6 tinh khiét khong
d6i xtng: 98% (cot sic ky: Lux Amylose-1 (AD) 4,6%150 mm Sum (v6i cOt bao vé);
pha d6ng: etanol (chira axit trifloaxetic 0,1%) / n-hexan = 50/50 (thé tich/thé tich)).

'"H NMR (400MHz, DMSO-de) & 12,69 (s, 1H), 10,88 (s, 1H), 7,92 (d, 2H), 7,82
(d, 1H), 7,76 (d, 2H), 7,61 (dd, 1H), 7,42 (s, 1H), 7,38 (s, 1H), 7,18 (t, 1H), 6,90-6,86
(m, 2H), 6,76 (dd, 1H), 6,32 (s, 1H), 6,05-6,01 (m, 1H), 3,70(s, 3H), 3,54 (s, 3H),
3,48-3.42 (m, 2H), 2,37 (5, 3H).

Vidu73

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2-
clophenyl)propanamido)benzoat 73

Cl N 0

Theo phwong phép téng hop ctia hop chét 7f, hop chét ban diu 7¢ duoc thay bing
1-(bromometyl)-2-clobenzen (diéu ché dugc bang phuong phap da biét duoc dé cap
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trong "Tetrahedron Letters, 2016, 57(2), 168-171"), do d6 thu dugc hop chit néu & dé
muc 73 (70mg). '
MS m/z (ESI):593,4 [M+1]

"H NMR (400MHz, CDCl5) § 10,17 (s, 1H), 8,00 (d, 2H), 7,69-7,62 (m, 3H), 7,49
(d, 1H), 7,31 (d, 2H), 7,25-7,16 (m, 4H), 6,47 (s, 1H), 6,23 (s, 1H), 3,93 (s, 3H), 3,76-
3,74 (m, 1H), 3,65 (s, 3H), 3,55-3,52 (m, 1H), 2,48 (s, 3H).

Vidu 74

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-y1)-3-(p-
tolyl)propanamido)benzoic 74

I
cl NN © OH

Budc 1

tert-butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(p-
tolyl)propanoat 74b

Hop chét 7b (100mg, 0,26mmol) va 1-(bromometyl)-4-metylbenzen 74a
(94,45mg, 0,51 mmol, dugc didu ché bang phuong phép da biét dugce d& cap trong
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"Tetrahedron Letters, 2016, 57(22), 2430-2433") dugc hoa tan trong 6ml
tetrahydrofuran. Dung dich phan tmg dugc 1am lanh dén -78°C, duoc thém timg giot
dung dich lithi bis(trimetylsilyl)amit (1,02ml, 1,02mmol), va dugc khudy trong 2 gio.
Dung dich phan tng dugc thém 15ml dung dich amoni clorua bdo hoa dé ngimg phan
ng, va sau d6 1am 4m dén nhiét d6 trong phong, va dugc chiét bang etyl axetat
(SOnﬂXZ). Pha hitu co dugc gom lai, 1am kho trén natri sulfat khan, va loc. Phén loc
duoc ¢b trong didu kién 4p suét gidm, va phéan cin thu dugc dugc tinh ché bang sic ky
cot silicagel véi hé rira giai B dé thu dugc hop chét néu & d& muc 74b (120mg, hiéu
suat: 94,8%).

“MS m/z (ESI): 496,2 [M+1]
Budc 2 ,

Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(p-
tolyl)propanoic 74c

Hop chét 74b (100mg, 0,20mmol) dugc hoa tan trong 4ml diclometan, tiép theo
axit trifloaxetic (0,5ml) dugc thém timg giot. Dung dich phan tng dugc khudy trong 5
gidy, va sau d6 duoc co trong diéu kién ap sut giam dé thu dugc hop chét thd néu & dé
muc 74c (80mg), hop chét nay dugc st dung truc tiép trong phan ting tiép theo ma
khéng can tinh ché.

MS m/z (ESI): 440,0 [M+1]
Budc 3

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-y1)-3-(p-
tolyl)propanamido)benzoic 74 |

Hop chat thé 74c (80mg, 0,18mmol) va hop chét 8j (68,52mg, 0,27mmol) dugc
hoa tan trong 10ml etyl axetat, va sau dON,N-diisopropyletylamin (112,43mg,
0,87mmol) va dung dich chura 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-
trioxit trong etyl axetat (50%, 415,18mg, 0,65mmol) dugc thém tirng giot. Sau khi
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hoan thanh viéc thém, dung dich phan img dugc dé 4m dén 60°C, va duoc khudy trong
2 gi¢. Dung dich phan tng dugc thém 15ml nude, va duoc chiét béng etyl axetat
(15mlx2). Pha hitu co dugc gom lai, dugc rira bang dung dich natri clorua bdo ho
(15mlx2), 1am khé trén natri sulfat khan, va loc. Phan loc dugc c6 trong diéu kién 4p
suét giam, va phén cin thu dugc dugc tinh ché bang séc ky 1éng cao ap (Waters 2767-
SQ detecor2, hé rra giai: axetonitril, nude) dé thu duoc hop chét néu & dé muc 74
(40mg, hiéu suit: 39,4%).

MS m/z (EST):559,1 [M+1]

'H NMR (400MHz, CDCL;) § 9,92 (s, 1H), 8,10 (d, 2H), 7,84 (d, 2H), 7,71 (d,
1H), 7,56-7,50 (m, 2H), 7,30 (s, 1H), 7,23-7,11 (m, 4H), 6,64 (s, 1H), 6,20 (s, 1H),
3,67-3,59 (m, 4H), 3,27-3,22 (m, 1H), 2,49 (s, 3H), 2,31 (s, 3H).

Vidu75

Axit 4-(3-(4-axetamidophenyl)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)propanamido)benzoic 75

:
b4

¢} A N N
Cl X o o) OH

Theo phuong phép téng hop ctia Vi du 16, hop chét ban du propionyl clorua
duoc thay bang axetyl clorua, do d6 thu dugc hop chét néu & d& muc 75 (10mg).

MS m/z (ESI): 602,4 [M+1]

'H NMR (400MHz, DMSO-d¢) & 10,88 (s, 1H), 9,89 (s, 1H), 7,92 (d, 2H), 7,83
(d, 1H), 7,76 (d, 2H), 7,61 (dd, 1H), 7,46 (d, 2H), 7,41 (d, 2H), 7,18 (d, 2H), 6,30 (s,
1H), 6,00-5,96 (m, 1H), 3,55 (s, 3H), 3,42-3,39 (m, 2H), 2,39 (s, 3H), 2,00 (s, 3H).

Vidu76
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Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2,6-
diclophenyl)propanamido)benzoic 76

Cl

Theo phuong phap tong hop ciia Vi du 74, hop chit ban d4u 74a dugc thay bang
2-(bromometyl)-1,3-diclobenzen (didu ché duoc bang phuong phap da biét duoc dé
cap trong "Organic Letters, 2017, 19(7), 1634-1637"), do d6 thu dugc hop chét néu &
d& muc 76 (20mg).

MS m/z (ESI):613,1 [M+1]

'H NMR (400MHz, CD;0D) § 8,00 (dd, 2H), 8,86-7,88 (m, 1H), 7,74-7,70 (m,
2H), 7,52-7,50 (m, 1H), 7,42-7,40 (m, 2H), 7,34 (d, 2H), 7,25 (t, 1H), 6,87 (s, 1H),
6,42 (s, 1H), 3,92-3,82 (m, 1H), 3,64-3,52 (m, 4H), 2,51 (d, 3H).

Vidu77

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(5-flo-2-
metylphenyl)propanamido)benzoic 77

Theo phuong phap tong hop ciia Vi du 7, hop chit ban dau 7¢ duoc thay bang 2-
(bromometyl)-4-flo-1-metylbenzen (Adamas), do d6 thu dugc hop chét néu & dé muc
77 (30mg).

MS m/z (ESI):577,2 [M+1]
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'"H NMR (400MHz, CDCls) § 9,94 (s, 1H), 8,11 (d, 2H), 7,87 (d, 2H), 7,73 (d,
1H), 7,53-7,50 (m, 2H), 7,31 (s, 1H), 7,15-7,14 (m, 1H), 6,87-6,66 (m, 2H), 6,66 (s,
1H), 6,28 (s, 1H), 3,70-3,59 (m, 4H), 3,23-3,19 (m, 1H), 2,53 (s, 3H), 2,46 (s, 3H).

Vidu78

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2-

metoxyphenyl)propanamido)benzoic 78

Cl N (0]

Theo phuong phép téng hop ciia Vi du 74, hop chét ban ddu 74a dugc thay bang
1-(bromometyl)-2-metoxybenzen (diéu ché dugc bing phuong phap di biét duoc dé
cap trong “Journal of the American Chemical Society, 2013, 135(30), 10934-10937”),
do d6 thu duoc hop chit néu & d& muc 78 (60mg).

MS m/z (ESI):575,0 [M+1]

'"H NMR (400MHz, DMSO-d¢) & 7,90 (d, 2H), 7,82 (d, 1H), 7,73 (d, 2H), 7,60
(dd, 1H), 7,37 (s, 1H), 7,25 (s, 1H), 7,21-7,14 (m, 2H), 6,94 (d, 1H), 6,82 (t, 1H), 6,31
(s, 1H), 5,91-5,87 (m, 1H), 3,75 (s, 3H), 3,48 (s, 3H), 3,38 (d, 2H), 2,39 (s, 3H).

Vidu 79

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-2-
yl)propanamido)benzoic 79
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Theo phuong phap téng hop ciia Vi du 74, hop chét ban diu 74a duoc thay
bing 2-(bromometyl)pyridin (diéu ché dugc bing phuong phap da biét dugc dé cap
trong “Journal of the American Chemical Society, 2016, 138(26), 8253-8258"), do do
thu duoc hop chét néu & d& muc 79 (370mg).

MS m/z (ESI):546,4 [M+1]

'H NMR (400MHz, CD;0D) 5 8,72 (d, 1H), 8,29-8,25 (m, 1H), 8,00 (d, 2H),
7.91 (d, 1H), 7,75-7,71 (m, 4H), 7,59 (dd, 1H), 7,35 (d, 1H), 7,25 (s, 1H), 6,40 (s, 1H),
6,09-5,87 (m, 1H), 3,98-3,94 (m, 1H), 3,80-3,76 (m, 1H), 3,59 (s, 3H), 2,56 (s, 3H).

Vidu 80, 81

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-

2-yl)propanamido)benzoic 80

Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-
2-yl)propanamido)benzoic 81

Z>N Z "N
\I \I
AN /N/\rr
N OH
0
o 81

Hop chit 79 (370mg, 677,69umol) dugc tach khong dbi ximg (diéu kién tach: cot
didu ché khong dbi ximg CHIRAL PAK IF, 20250 mm, 5um; pha dong: n-
hexan:etanol = 50:50, téc d6 dong: 10,0ml/phut). Cac phan doan twong tmg duoc thu
gom va ¢d trong diéu kién ap suét giam dé thu duoc hop chét néu & dé muc 80

(120mg) va hop chét 81 (120mg).
Hop chit 80:

MS m/z (ESI):546,2 [M+1]
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Phan tich HPLC khong d6i xtmg: thoi gian lru 9,971 phut, (cdt sic ky: Lux
Amylose-1 (AD) 4,6%150 mm, 5um (v6i cdt bao v€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 50 / 50 (thé tich/thé tich)).

Hop chat 81:
MS m/z (ESI): 546,2 [M+1]

Phén tich HPLC khéng d6i xtmg: thoi gian luu 6,219 phut, (cot sic ky: Lux
Amylose-1 (AD) 4,6*150 mm, S5pum (v6i cft bao vé); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) =50 / 50 (thé tich/thé tich)).

Vidu 82

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-3-
yl)propanamido)benzoic 82

| H
O~ N)\”/N
Cl X 0 (e} OH
0
0 82

Theo phuong phép tdng hop cia Vi du 74, hop chét ban dau 74a duoc thay bang
3-(bromometyl)pyridin (diéu ché dugc bang phuong phap di biét dugc d& cap trong
“Chemical Communications (Cambridge, United Kingdom), 2016, 52(82), 12159-
12162”), do d6 thu dugc hop chit néu & dé muc 82 (30mg).

MS m/z (ESI):546,2 [M+1]

'H NMR (400MHz, CD;0D) § 8,76-8,72 (m, 2H), 8,42 (d, 1H), 8,03-7,92 (m,
5H), 7,76 (d, 2H), 7,62-7,59 (m, 1H), 7,37 (s, 2H), 6,36 (s, 1H), 3,84-3,63 (m, 5H),
2,59 (s, 3H).

Vidu 83, 84
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Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-
2-yl)propanamido)benzoic §3 |

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-
2-yl)propanamido)benzoic 84

N N

| g

L g

b b {

/N/\ﬂ/ ZN

Cl X O0 OH Cl N OO OH
(0] o

(0] 83 (e}

84

Hop chit 82 (300mg, 549,48pmol) duge tach khong ddi xtng (didu kién tach: cot
didu ché khong d6i xtmg CHIRAL PAK IF, 20¥250 mm, 5pm; pha dong: n-hexan:
etanol (chira 0,01% axit trifloaxetic) = 50:50, Téc dd dong: 12,0ml/phit). Cac phan
doan twong Gng duoc thu gom va cb trong diéu kién ap sudt giam dé thu duoc hop chit
néu & dé muc 83 (120mg) va hop chat 84 (120mg).

Hop chit 83:
MS m/z (ESI):546,1 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian Iuu 3,723 phat, (cot sic ky: CHIRAL
PAK IF 4,6*150 mm, 5um (v&i cdt bao ve); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

Hop chat 84:
MS m/z (ESI): 546,1 [M+1]

Phan tich HPLC khong d6i ximg: thoi gian luu 7,315 phut, (ct sic ky: CHIRAL
PAK IF 4,6*150 mm, S5pm (véi cdt bao vé); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).
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'H NMR (400MHz, CD;0D) 5 8,76-8,72 (m, 2H), 8,42 (d, 1H), 8,03-7,92 (m,
5H), 7,76 (d, 2H), 7,62-7,59 (m, 1H), 7,37 (s, 2H), 6,36 (s, 1H), 3,84-3,63 (m, 5H),
2,59 (s, 3H).

Vidu 85

(S)-4-(2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-2-
yl)propanamido)benzamit 85

H
N

)
cl g O @YNHz
0

(e}
85

N 7 N
z ==z

7

Theo phuong phép t6ng hop ctia Vi du 11, hop chit ban ddu 5 duoc thay bang
hop chét 80, do d6 thu duoc hop chit néu & d& muc 85 (18mg).

MS m/z (ESI): 545,1 [M+1]

'H NMR (400MHz, CD;0D) & 8,51 (d, 1H), 7,88-7,84 (m, 3H), 7,78-7,74 (dd,
1H), 7,72 (d, 2H), 7,57-7,55 (dd, 1H), 7,35-7,32 (m, 3H), 7,30-7,27 (m, 1H), 6,39 (s,
1H), 6,06 (t, 1H), 3,79-3,74 (dd, 1H), 3,64-3,58 (m, 4H), 2,49 (m, 3H).

Vidu 86

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-4-

yl)propanamido)benzoic 86

N/
\l
| H
O\ N
Cl N © OH
o}
0 86
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Theo phwong phép téng hop cta Vi du 74, hop chét ban diu 74a duoc thay
béng 4-(bromometyl)pyridin hydrobromua (diéu ché duoc bing phuong phap da biét
dugc d& cap trong “Chemical Communications (Cambridge, United Kingdom,),
2011,47(5), 1482-1484™), do d6 thu dugc hop chit néu & dé muc 86 (20mg).

MS m/z (ESI):546,2 [M+1]
Vidu 87

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(2-
xyanophenyl)propanamido)benzoic 87

| S H
O 7 N

o 87

Theo phuong phép téng hop ciia Vi du 7, hop chat ban dau 7¢ dugc thay bang 2-
(bromometyl)benzonitril (diéu ché duoc bang phuong phap da biét duoc dé cap trong
"Journal of Organic Chemistry, 2014, 79 (23), 11592-11608"), do d6 thu dugc hop

chét néu & d& muc 87 (15mg).
MS m/z (ESI):570,1 [M+1]

'"H NMR (400MHz, DMSO-d¢) & 12,75 (s, 1H), 10,69 (s, 1H), 7,92 (s, 1H), 7,90
(s, 1H), 7,86-7,84 (d, 1H), 7,83 (m, 1H), 7,74 (s, 1H), 7,72 (s, 1H), 7,64-7,60 (m, 2H),
7,45-7,41 (m, 2H), 7,39-7,38 (d, 1H), 7,30 (s, 1H), 6,33 (s, 1H), 6,04-5,95 (m, 1H),
3,76-3,70 (m, 1H), 3,59-3,54 (m, 1H), 3,51 (s, 3H), 2,43 (s, 3H).

Vidu 88

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(3-

xyanophenyl)propanamido)benzoic 88
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CN

Theo phwong phép téng hop cia Vi du 7, hop chét ban dau 7¢ dugc thay bang 3-
(bromometyl)benzonitril (diéu ché dugc bing phwong phép da biét dugce dé cap trong
"ChemMedChem, 2015, 10(4), 688-714"), do d6 thu dugc hop chit néu & d& muc 88
(25mg).

MS m/z (ESI):570,4 [M+1]

'"H NMR (400MHz, DMSO-d¢) & 10,78 (s, 1H), 7,94-7,93 (m, 1H), 7,92-7,91 (m,
1H), 7,86-7,84 (d, 1H), 7,77-7,68 (i, 4H), 7,62-7,60 (dd, 1H), 7,59-7,57 (d, 1H), 7,52
7,48 (m, 1H), 7,44 (s, 1H), 7,38 (s, 1H), 6,30 (s, 1H), 6,04-6,00 (m, 1H), 3,62-3,50 (m,
5H), 2,41 (s, 3H).

Vidu 89

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(3-

xyanophenyl)propanamido)benzoic 89

CN

Hop chét 88 (350mg, 614,04umol) duoc tach khong d6i ximg (didu kién tach: cot
didu ché khong ddi xtimg CHIRAL PAK IF, 20*250 mm; pha dong: n-hexan:etanol:
axit trifloaxetic = 50:50:0,06, tbc d6 dong: 10,0ml/phut), do d6 thu dugc hop chét néu
& dé muc 89 (60mg).

-155-



34935

MS m/z (ESI): 570,1 [M+1]

Phan tich HPLC khong dbi xtmg: thoi gian luu 12,723 phut, (cot sac ky:
CHIRALPAK IE 150%4,6 mm, Sum (v6i ct bao v€); pha dong: n-hexan/etanol (chira
0,01% axit trifloaxetic) = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, CD;0D) § 8,01-8,00 (m, 1H), 7,98-7,97 (m, 1H), 7,87-7,85
(d, 1H), 7,73-7,71 (m, 1H), 7,70-7,69 (m, 2H), 7,61-7,55 (m, 3H), 7,50-7,46 (m, 1H),
738 (s, 1H), 7,34-7,33 (d, 1H), 6,39 (s, 1H), 5,95-5,85 (m, 1H), 3,65-3,60 (m, 1H)
3,59 (s, 3H), 3,50-3,45 (m, 1H), 2,46 (s, 3H).

Vidu 90

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-

xyanophenyl)propanamido)benzoic 90

Theo phuong phap tbng hop cta Vi du 74, hop chét ban d4u 74a dugc thay bang
4-(bromometyl)benzonitril (diéu ché dugc bing phuong phap da biét dugc dé cap
trong "Organic & Biomolecular Chemistry, 2017, 15(12), 2551-2561"), do d6 thu

duogc h(jp chét néu & d& muc 90 (15mg).
- MS m/z (ESI):570,5 [M+1]

'H NMR (400MHz, DMSO-dy) 8 10,82 (s, 1H), 7,94-7,93 (m, 1H), 7,92-7,91 (m,
1H), 7,85-7,83 (d, 1H), 7,77-7,74 (m, 4H), 7,62-7,59 (dd, 1H), 7,48 (s, 1H), 7,45 (s,
1H), 7,40-7,39 (m, 1H), 7,38-7,36 (d, 1H), 6,29 (s, 1H), 6,04-6,00 (m, 1H), 3,67-3,65
(m, 1H), 3,64-3,54 (m, 4H), 2,39 (s, 3H).

Vidu9l
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Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 91

D’N -
| H
(0] AN N
Cl N0 0o OH
[0}
e} 91
1
& N
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Buéce 1
(1-Xyclopropyl-1H-pyrazol-3-yl)metanol 91b

Etyl 1-xyclopropyl-1H-pyrazol-3-carboxylat 91a (500mg, 2,77mmol, diéu ché
duoc bing phuong phip dugc d& cip trong Cong bd don quic t& sb
.“WO20140349990") duoc hoa tan trong 15ml tetrahydrofuran, tiép theo lithi nhém
hydrit (527,18mg, 13,87mmol) dugc thém & 0°C. Sau khi khudy trong 1 gid & 0°C,
dung dich phan ing dugc thém 3ml dung dich natri bicacbonat dé ngimg phéan tng,
duoc khuéy cho dén khi chét rin mau x4m bién mAt, va loc. Phan loc dugc séy kho
trén natri sulfat khan va dugc ¢ trong didu kién ap suit giam dé thu duoc hop chit tho
néu & dé muc 91b (300mg), hop chit ndy duoc st dung truc tiép trong phan tng tiép
theo ma khong can tinh ché.

MS m/z (ESI):139,2 [M+1]

Buéc 2
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3-(Bromometyl)-1-xyclopropyl-1H-pyrazol 91c

Hop chét tho 91b (350mg, 2,53mmol) durge hoa tan trong diclometan (5ml), tiép
theo phospho tribromua (2,06g, 7,60mmol) dugc thém timg giot. Sau khi khuéy trong
16 git, dung dich phan tng dugc thém 20ml dung dich natri bicacbonat bdo hoa dé
ngimg phan tmg, va dugc chiét bang diclometan (20ml1x3). Pha hitu co dugc gom lai,
lam khé trén natri sulfat khan, va loc. Phan loc dugc c6 trong diéu kién ap suét gidm
@8 thu duoc hop chat thd néu & d& muc 91c (400mg), hop chit nay dugce sir dung truc
tiép trong phéan tng tiép theo ma khong can tinh ché.

Budc 3

tert-Butyl 2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl) propionat 91d

Hop chét 8f (100mg, 246,38umol) va hop chit thd 91c (99,08mg, 492,77umol)
dugc hoa tan trong 10ml tetrahydrofuran. Sau khi 1am lanh dén -78°C, dung dich phan
tmg dugc thém timg giot dung dich lithi bis(trimetylsilyl)amit (0,98 5ml, 985,53 umol),
va dugc khudy trong 6 gio. O -78°C, dung dich phan tng dugc thém vao tir tir 2ml
dung dich amohi clorua bdo hoa dé ngirng phan tng, va sau d6 lam 4m dén nhiét d6
trong phong mot cach tu nhién. Dung dich phan g dugc thém 10ml nuée, va duoc
chiét bang etyl axetat (20ml x 3). Pha hitu co dugc gom lai, dugc rira bang dung dich
natri clorua bdo hoa (20ml1x2), 1am kho trén natri sulfat khan, va loc. Phén loc dugc ¢
trong didu kién 4p sudt giam, va phan cin thu dugc dugc tinh ché bang sic ky cot
silicagel v&i hé rira giai B dé thu dugc hop chit néu & d& muc 91d (90mg, hidu suét:
69,4%).

MS m/z (ESI):526,2 [M+1]
Budc 4

Axit 2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-y1)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propionic 91e
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Hop chét 91d (90mg, 171,1pmol) dugc hoa tan trong 5ml diclometan, tiép theo
axit trifloaxetic (195,09mg, 1,71mmol) dugc thém tirng giot. Sau khi khuéy trong 2
gidy, dung dich phan tmg dugc c6 trong diéu kién ap suét giam dé thu duoc hop chét
th6 néu & d& muc 91e (80mg), hop chit nay dugc st dung truc tiép trong phan tng tiép
theo ma khéng can tinh ché.

MS m/z (ESI): 470,4 [M+1]
Buéc 5

Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 91

Hop chét thd 91e (90mg, 191,52umol) va hop chét 8j (31,52mg, 229,83 pumol)
duogc hoa tan trong 5ml etyl axetat, tiép theo 13 thém timng giotN, N-diisopropyletylamin
(123,76mg, 957,62umol) va dung dich chira 2,4,6-tripropyl-1,3,5,2.4,6-
trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat (50%, 365,64mg, 574,57umol).
Sau khi hoan thanh viéc thém, dung dich phan tmg dugc dé 4m dén 60°C, va dugc
khudy trong 2 gitr. Dung dich phan tmg duoc thém 15ml nude, va duoc chiét bing
diclometan (15ml x 2). Pha hitu co dugc gom lai, dugc rira béng dung dich natri clorua
bao hoa (15ml x 2), 1am kho trén natri sulfat khan, va loc. Phén loc duge cd trong diéu
kién &p suét giam, va phan can thu dugc dugc tinh ché bang sic ky 16ng cao ap
(Waters 2767, hé rira giai: axetonitril, nudc) dé thu duoc hop chét néu & d& muc 91
(50mg, hiédu suét: 44,3%).

MS m/z (ESI): 589,3 [M+1]

'"H NMR (400MHz, CDCLy) 5 9,96 (s, 1H), 8,13 (d, 2H), 7,85 (d, 2H), 7,70 (d,
1H), 7,50 (d, 1H), 7,37 (d, 2H), 6,65 (s, 1H), 6,28 (s, 1H), 6,15 (s, 1H), 3,77-3,42 (m,
6H), 2,91 (s, 2H), 1,18-1,15 (m, 3H), 1,10- 1,05 (m, 4H).

Vidu 92
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Axit (S)-4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 92

D/N\N/

| H

O~ N N
Cl S o (0] OH
.. 0
O 92

Hop chét 91 (32mg, 54,33 umol) dugc tich khong dbi xtng (diéu kién tach: cot
diéu ché khéng ddi ximg CHIRAL PAK IE, 20*250 mm, 5pm; pha ddng: n-hexan:
etanol (chtra 0,01% axit trifloaxetic) =40:60, tbc @6 dong: 10,0ml/phut). Cc phan
doan tuong tng dugc thu gom va c6 trong didu kién 4p suét giam dé thu dugc hop chét

néu & dé& muc 92 (10mg).
MS m/z (ESI):589,2 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian luu 13,016 phut, (cot sac ky:
CHIRAL PAK IE 4,6*150 mm 5um (véi cOt bao v€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, CDCL;) & 10,07 (s, 1H), 8,12 (d, 2H), 7,87 (d, 2H), 7,70 (d,
1H), 7,50 (d, 1H), 7,37 (d, 1H), 7,30 (d, 1H), 6,60 (s, 1H), 6,25 (s, 1H), 6,12 (s, 1H),
3,72-3,68 (m, 4H), 3,59-3,58 (m, 1H), 3,44-3,41 (m, 1H), 2,88-2,86 (m, 2H), 1,18-1,15
(m, 3H), 1,10- 1,05 (m, 4H).

Vidu 93

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 93

DI’N\N/ ’
H
(e} A N N
OH

Cl X o]
o)
o} 93
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Budce 1

tert-Butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propionat 93a

Hop chat 7b (100mg, 255,20umol) va hop chét thé 91c (102,62mg, 510,40umol)
dugc hoa tan trong 10ml tetrahydrofuran. Dung dich phan tng duoc lam lanh dén -
78°C, va dung dich lithi bis(trimetylsilyl)amit (1,02ml, 1,02mmol) dugc thém tirng
giot. Sau khi khudy trong 6 gi¥, dung dich phén ng dugc thém vao tir tir 2ml dung
dich amoni clorua bdo hoa dé ngimg phan tng, dé 4m tu nhién dén nhiét do trong
phong, thém 10ml nuéc, va dugc chiét bang etyl axetat (20ml x 3). Pha hitu co dugc
gom lai, dugc rira bing dung dich natri clorua bdo hoa (20ml x 2), 1am khé trén natri
sulfat khan, va loc. Phéan loc dugc co trong diéu kién ap suit giam, va phﬁn can thu
duoc duge tinh ché bang sic ky cot silicagel v6i hé rira gidi B dé thu duoc hop chit
néu & d& muc 93a (50mg, hiéu suit: 38,3%).

MS m/z (ESI):512,3 [M+1]
Budc 2

Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-xyclopropyl-
1H-pyrazol-3-yl)propionic 93b

Hop chét 93a (50mg, 97,66umol) dugc hod tan trong 5ml diclometan, tiép theo
axit trifloaxetic (111,35mg, 976,57umol) dugc thém ting giot. Sau khi khudy trong 16
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gid, dung dich phan tng dugc cb trong didu kién ap sudt giam dé thu duoc hop chét
thd néu & d& muc 93b (45mg), hop chit nay duoc sir dung truc tiép trong phan tng tiép
theo ma khong cén tinh ché.

MS m/z (ESI): 456,2 [M+1]
Budce 3

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1 (2H)—y1)-3—( 1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 93

Hop chit tho 93b (45mg, 98,71pmol) va hop chat 8j (17,60mg, 128,32pmol)
dugc hoa tan trong 5ml etyl axetat, tiép theo 13 thém timg giotN,N-diisopropyletylamin
(63,79mg, 493,54umol) va dung dich chira 2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat (50%, 188,44mg, 296,12pumol) lan
luot, sau khi hoan thanh viéc thém, dung dich phan tng dugc dé 4m dén 60°C va duoc
khudy trong 2 gior. Sau khi 1am ngudi dén nhiét do trong phong, dung dich phan tng
duoc thém 15ml nudc, va dugce chiét béng diclometan (15mlx2). Pha hitu co dugc
gom lai, dugc rira bang dung dich natri clorua bdo hoa (15mlx2), 1am kho trén natri
sulfat khan, va loc. Phén loc duoc co trong diéu kién ap suét giam, va phe“lnvcan thu
duogc duge tinh ché bang sic ky 16ng cao ap (Waters 2767-SQ detecor2, hé rira giai:

axetonitril, nudc) dé thu dugc hop chit néu & d& muc 93 (50mg, hiéu suit: 88,2%).
MS m/z (ESI): 575,1 [M+1]

'H NMR (400MHz, CD;0D) 5 8,00 (d, 2H), 7,86 (d, 1H), 7,73 (d, 2H), 7,59-7,55
(m, 2H), 7,37 (d, 2H), 6,44 (s, 1H), 6,13 (s, 1H), 5,97-5,93 (m, 1H), 3,64-3,47 (m, SH),
3,16 (s, 1H), 2,51 (s, 3H), 1,02-0,98 (m, 4H).

Vidu 94, 95

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 94
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Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
xyclopropyl-1H-pyrazol-3-yl)propanamido)benzoic 95

N >
N NT
b R 5 A
Z>N = N/\n/
cl NN O OH cl NN O OH
o] o)
g 94 3 95

Hop chét 93 (60mg, 104,35umol) duge tich khong d6i xtmg (diéu kién tach: cot
didu ché khong dbi ximg CHIRAL PAK IE, 20*250 mm, 5um; pha dong: n-hexan:
etanol (chira 0,01% axit trifloaxetic) = 30:70, téc d6 dong: 7,0ml/phit). Cac phan doan
tuong Gmg duoc thu gom va ¢ trong diéu kién ap suét giam dé thu dugc hop chit néu

& d& muc 94 (15mg) va hop chit 95 (15mg).
Hop chét 94:
MS m/z (ESI):575,2 [M+1]

Phan tich HPLC khong d6i xtng: thdi gian Iru 15,655 phtt, (cot sic ky:
CHIRAL PAK IE 4,6*150 mm 5pm (v&i cdt bao vé); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

"H NMR (400MHz, CD;0D) § 8,00 (d, 2H), 7,86 (d, 1H), 7,73 (d, 2H), 7,59-7,55
(m, 2H), 7,37 (d, 2H), 6,44 (s, 1H), 6,13 (s, 1H), 5,97-5,93 (m, 1H), 3,64-3,47 (m, 5H),
3,16 (s, 1H), 2,51 (s, 3H), 1,02-0,98 (m, 4H).

Hop chét 95:
MS m/z (ESI):575,2 [M+1]

Phan tich HPLC khong d6i ximg: thoi gian luu 8,787 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150mm 5pm (vdi cot bao v€); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).
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'H NMR (400MHz, CD,0D) 5 8,00 (d, 2H), 7,86 (d, 1H), 7,73 (d, 2H), 7,59-7,55
(m, 2H), 7,37 (d, 2H), 6,44 (s, 1H), 6,13 (s, 1H), 5,97-5,93 (m, 1H), 3,64-3,47 (m, 5H),
3,16 (s, 1H), 2,51 (s, 3H), 1,02-0,98 (m, 4H).

Vidu96

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-(1-xyclopropyl- 1 H-
pyrazol-3-yl)-N-(quinoxalin-6-yl)propanamit 96

=

N
DN, -

| H
Cl X o o N N/
96

(0]

Theo phuong phép tdng hop ctia Vi du 93, hop chit ban dau 8j dugc thay bang 6-
aminoquinoxalin (diéu ché duoc bang phurong phéap dugc dé cap trong Cong bd don
qudc té s6 “W020130067927), do d6 thu durge hop chét néu & dé muc 96 (35mg).

MS m/z (ESI): 583,4 [M+1]

'"H NMR (400MHz, CD;0D) 5 8,80 (d, 2H), 8,55 (s, 1H), 8,06-7,98 (m, 2H), 7,76
(dd, 1H), 7,58-7,53 (m, 1H), 7,51 (d, 1H), 7,43 (s, 1H), 7,30 (s, 1H), 6,48 (s, 1H), 6,08
(s, 1H), 6,06-6,02 (m, 1H), 3,65 (s, 3H), 3,60-3,53 (m, 2H), 3,44-3,41(m, 1H), 2,51 (s,
3H), 1,02-0,98 (m, 4H).

Vidu 97

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-3-(1-xyclopropyl-1 H-
pyrazol-3-yl)-N-(2-metyl-2 H-indazol-5-yl)propanamit 97

H
LY O
Cl XN ) (o} =N
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Theo phuong phép téng hop ctia Vi du 93, hop chét ban dau 8j duoc thay bang
18a, do do thu dugc hop chit néu & d& muc 97 (35mg).

MS m/z (ESI): 585,3 [M+1]

'"H NMR (400MHz, CD;0D) § 8,16 (s, 1H), 8,11 (s, 1H), 7,86 (d, 1H), 7,59-7,55
(m, 3H), 7,42-7,33 (m, 3H), 6,46 (s, 1H), 6,15 (d, 1H), 6,00-5,96 (m, 1H), 4,21 (s, 3H),
3,64 (s, 3H), 3,58-3,53 (m, 3H), 2,52 (s, 3H), 1,02-0,98 (m, 4H).

Vidu 98

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-xyclopropyl-1H-
pyrazol-3-yl)-N-(quinazolin-6-yl)propanamit 98

Theo phuong phép téng hop ciia Vi du 93, hop chét ban dau 8j dugc thay bang
23a, do d6 thu dugc hop chit néu & d& muc 98 (30mg).

MS m/z (ESD): 583,2 [M+1]

'H NMR (400MHz, MeOH-d,) § 9,50 (s, 1H), 8,19 (s, 1H), 8,62 (d, 1H), 8,12 (d,
1H), 8,03 (d, 1H), 7,87 (d, 1H), 7,60-7,56 (m, 2H), 7,39-7,37 (m, 2H), 6,46 (s, 1H),
6,15 (d, 1H), 6,00-5,96 (m, 1H), 3,64 (s, 3H), 3,63-3,54 (m, 3H), 2,52 (s, 3H), 1,02-
0,98 (m, 4H).

Vidu 99

Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-
1H-pyrazol-3-yl)propanamido)benzoic 99
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Theo phuong phép tdng hop ctia Vi du 8, hop chit ban dau 8a dugc thay bang 3-
(bromometyl)-1-metyl-1H-pyrazol (diéu ché dugc bang phwong phép dugc dé cap
trong Cong bb don qudc t& s “W02016045125”), do d6 thu dugc hop chit néu & dé
muc 99 (35mg).

MS m/z (ESI): 563,2 [M+1]

"H NMR (400MHz, CDCLy) § 9,96 (s, 1H), 8,13 (d, 2H), 7,87 (d, 2H), 7,71-7,69
(m, 1H), 7,52-7,49 (m, 1H), 7,35 (d, 1H), 7.31 (s, 1H), 6,64 (s, 1H), 6,29-6,27 (m, 1H),
6,17 (d, 1H), 3,93 (s, 3H), 3,79-3,73 (m, 4H), 3,47-3,45 (m, 1H), 2,91-2,89 (s, 2H),
1,19-1,15 (m, 3H).

Vidu 100

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-1H-
pyrazol-3-yl)propanamido)benzoic 100

Oy
cl g O OH

Theo phuong phép tong hop ctia Vi du 74, hop chét ban dau 74a duoc thay bang
3-(bromometyl)-1-metyl-1 H-pyrazol (diéu ché duoc bang phuong phép dugc dé cap
trong Cong bd don québc té s6 “W02016045125”), do d6 thu dugc hop chit néu & dé
muc 100 (40mg).

MS m/z (ESI): 549,2 [M+1]
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'"H NMR (400MHz, CD;0D) & 8,00 (d, 2H), 7,87 (d, 1H), 7,76-7,73 (m, 2H),
7,60-7,59 (m, 1H), 7,58-7,57 (m, 1H), 7,39-7,37 (m, 2H), 6,46 (s, 1H), 6,15 (d, 1H),
5,96-5,94 (m, 1H), 3,64 (s, 3H), 3,63 (s, 3H), 3,55-3,51 (m, 1H), 3,49-3,46 (m, 1H),
2,52 (s, 3H).

Vidu 101, 102

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-
1H-pyrazol-3-yl)propanamido)benzoic 101

Axit (R)-4- (2-(4-(2-axetyl-S-clophenyl)QS -metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-
1H-pyrazol-3-yl)propanamido)benzoic 102

- 2,
a0 R

102

Hop chét 100 (40mg, 72,86pumol) dugc tach khong dbi xung (diéu kién tach: cot
didu ché khong dbi xtmg CHIRAL PAK IE, 20%¥250 mm, Sum; pha dong: n-hexan:
etanol (chtra 0,01% axit trifloaxetic) = 30:70, tbc d6 dong: 7,0ml/phit) Cac phan doan
trong tng duoc thu gom va ¢o trong didu kién ap suat giam dé thu duogc hop chat néu
& @& muc 101 (15mg) va hop chat 102 (15mg).

Hop chét 101:
MS m/z (ESI):549,2 [M+1]

Phén tich HPLC khong dbi xtng: thoi gian luu 16,341 phiit, (cot sic ky:
CHIRAL PAK IE 4,6*150mm 5um (vé&i ct bao vé€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, CDCL) & 10,03 (s, 1H), 8,12 (d, 2H), 7,87 (d, 2H), 7,71 (d,
1H), 7,50 (d, 1H), 7,30-7,28 (m, 2H), 6,61 (s, 1H), 6,28-6,27 (m, 1H), 6,13 (s, 1H),
3,88 (s, 3H), 3,72-3,68 (m, 1H), 3,67 (s, 3H), 3,43-3,41 (m, 1H), 2,57 (s, 3H).
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Hop chat 102:
MS m/z (ESI):549,2 [M+1]

Phén tich HPLC khong dbi xtng: thoi gian luu 9,904 phit, (cot sic ky: CHIRAL
PAK IE 4,6*150mm 5pum (v6i ¢t bdo v€); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

'"H NMR (400MHz, CDCl,) § 10,03 (s, 1H), 8,12 (d, 2H), 7,87 (d, 2H), 7,71 (d,
1H), 7,50 (d, 1H), 7,30-7,28 (m, 2H), 6,61 (s, 1H), 6,28-6,27 (m, 1H), 6,13 (s, 1H),
3,88 (s, 3H), 3,72-3,68 (m, 1H), 3,67 (s, 3H), 3,43-3,41 (m, 1H), 2,57 (s, 3H).

Vidu 103

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-1H-
pyrazol-4-yl)propanamido)benzoic 103

o) a N
H
Cl X OO o)

Theo phuong phép téng hop cia Vi du 74, hop chit ban d4u 74a dugc thay bang
4-(bromometyl)-1-metyl-1H-pyrazol (diéu ché duoc bang phuong phap duoc dé cap
trong Cong bd don quéc té s6 “WO 2015090599"), do d6 thu duge hop chét néu & dé
muc 103 (40mg).

MS m/z (ESI): 549,2 [M+1]

'"H NMR (400MHz, CDCl;) & 9,95 (s, 1H), 8,12 (d, 2H), 7,90 (d, 2H), 7,75 (d,
1H), 7,54-7,52 (m, 2H), 7,33-7,27 (m, 3H), 6,68 (s, 1H), 6,08 (s, 1H), 3,92 (s, 3H),
3,65 (s, 3H), 3,48-3,43 (m, 1H), 3,24 (s, 1H), 2,57 (s, 3H).

Vidu 104, 105
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Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-
1H-pyrazol-4-yl)propanamido)benzoic 104

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-metyl-
1H-pyrazol-4-yl)propanamido)benzoic 105

\
/N \

SN N
I i H I H
o 7z N/\n/N (o) N N
cl NN O \©\"/OH al g O \@rOH
0 o
o 104 o 105
Hop chét 103 (300mg, 546,47umol) dugc tach khong dbi ximg (diéu kién tach:
cot diéu ché khong dbi xtmg CHIRAL PAK IE, 20*250 mm, 5pm; pha dong: etanol
(chtra 0,01%) = 100, tbc do dong: 7,0ml/phut). Cac phan doan trong tng dugc thu

gom va cd trong diéu kién ap suat giam dé thu dugc hop chét néu & dé muc 104

(120mg) va hop chét 105 (120mg).
Hop chét 104:
MS m/z (ESI): 549,2 [M+1]

Phan tich HPLC khong dbi xtng: thoi gian Iuu 3,778 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150 mm 5pm (vdi cdt bdo v€); pha dong: etanol (chira axit trifloaxetic
0,1%) = 100).

'"H NMR (400MHz, DMSO-d¢) & 10,82 (s, 1H), 7,93-7,88 (m, 3H), 7,76 (d, 2H),
7,65 (d, 1H), 7,48-7,45 (m, 3H), 7,25 (s, 1H), 6,37 (s, 1H), 5,82-5,80 (m, 1H), 3,97 (s,
3H), 3,76 (s, 3H), 3,45-3,24 (m, 2H), 2,49 (s, 3H).

Hop chit 105:

MS m/z (ESI): 549,2 [M+1]
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Phén tich HPLC khong d6i xtmg: thoi gian luu 5,535 phut, (c6t sic ky: CHIRAL
PAK IE 4,6*150 mm 5pm (vé6i cdt bao vé¢); pha dong: etanol (chira axit trifloaxetic
0,1%) = 100).

'H NMR (400MHz, DMSO-dy) 8 10,82 (s, 1H), 7,93-7,88 (m, 3H), 7,76 (d, 2H),
7,65 (d, 1H), 7,48-7,45 (m, 3H), 7,25 (s, 1H), 6,37 (s, 1H), 5,82-5,80 (m, 1H), 3,97 (s,
3H), 3,76 (s, 3H), 3,45-3,24 (m, 2H), 2,49 (s, 3H).

Vidu 106

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(isoxazol-5-
yl)propanamido)benzoic 106

H
Oy N
cl N O OH

Theo phuong phép téng hop ctia Vi du 74, hop chat ban déu 74a dugc thay bang
5-bromometylisoxazol (diéu ché duoc bang phuwong phap da biét duoc dé cap trong
“Journal of Medicinal Chemistry, 2016, 59(7), 3471-3488), do d6 thu dugc hop chét
néu & d& muc 106 (55mg).

MS m/z (ESI): 536,4 [M+1]

'"H NMR (400MHz, DMSO-dy) & 10,84 (s, 1H), 8,47-8,46 (s, 1H), 7,93-7,94 (m,
1H), 7,92-7,91 (m, 1H), 7,86-7,85 (d, 1H), 7,77-7,76 (m, 1H), 7,75-7,74 (m, 1H), 7,64-
7,61 (dd, 1H), 7,44-7,43 (d, 1H), 7,38 (s, 1H), 6,39 (s, 1H), 6,23-6,22 (d, 1H), 6,05-
6,01 (m, 1H), 3,89-3,82 (m, 1H), 3,73-3,71 (m, 1H), 3,52 (s, 3H), 2,45 (s, 3H)

Vidu 107

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(thiazol-2-
yl)propanamido)benzoic 107
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)
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o) 107

Theo phuong phap téng hop ciia Vi du 74, hop chét ban d4u 74a duoc thay bang
2-bromometylthiazol (diéu ché dugc bang phuong phép dugc d& cap trong Cong bd
don qudc t& s6 “W02014065413”), do d6 thu dugc hop cht néu & d& muc 107
(20mg).

MS m/z (ESD): 551,9 [M+1]

"H NMR (400MHz, CD;0D) & 7,98 (d, 2H), 7,86 (d, 1H), 7,75-7,71 (m, 3H),
7,57 (dd, 1H), 7,52 (d, 1H), 7,37-7,36 (m, 2H), 6,47 (s, 1H), 6,06-6,02 (m, 1H), 4,06-
3,91 (m, 2H), 3,60 (s, 3H), 2,51 (s, 3H).

Vidu 108, 109

Axit (S)-4-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)butanamido)benzoic 108

Axit (R)-4-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)butanamido)benzoic 109

Sk Sk
(0] OK
6 K 5 : X
2SN = N/.\”/
Cl X o (0] OH Cl X o (0] OH
[e] (0]
O 108 O 109
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Budc 1
2-(tert-Butoxy)etyl triflometansulfonat 108b

2-tert-butoxyetanol 108a (300mg, 2,54mmol) dugc hoa tan trong 8ml diclometan,
tiép theo 2,6-dimetylpyridin (299,22mg, 2,79mmol) dugc thém trong bé da, va
triflometansulfonic anhydrit (787,87mg, 2,79mmol) dugc thém tirng giot. Sau khi hoan
thanh viéc thém, dung dich phan Ung dugc khudy trong 1 gio trong bé da, dé Am tir
nhién dén nhiét d6 trong phong va dugc khudy trong 1 gid. Dung dich phéan tng duoc
thém 30ml diclometan, va dugc rira bing 20ml nudc. Pha hitu co duoc sdy kho trén
natri sulfat khan va dugc loc. Phin loc duoc ¢d trong diéu kién ap suét giam dé thu
dwoc hop chét thd néu & && muc 108b (550mg), hop chat nay duoc sir dung truc tiép
trong phan tng tiép theo ma khong can tinh ché.

Budc 2

tert-Butyl 4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)butyrat 108c
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Hop chét 8f (148mg, 364,65umol) va hop chét thd 108b (182,50mg, 729,30umol)
duoc hoa tan trong 15ml tetrahydrofuran. Dung dich phén tng dugc 1am lanh dén -
78°C, dugc thém ting giot dung dich lithi bis(trimetylsilyl)amit (1,46ml, 1,46mmol),
va dugc khudy trong 2 gio. Dung dich phan tng duge thém 5ml nuéce & -78°C dé
ngung phan tng, dé 4m tu nhién dén nhiét do trong phong, thém 20ml nude, va duge
chiét béng etyl axetat (35ml x 3), Pha hitu co dugc gom lai, duqb raa béng dung dich
natri clorua bdo hoa (25ml x 2), 1am kho trén natri sulfat khan, va loc. Phén loc dugc
cd trong diéu kién ap suét giam, va ph@m can thu dugc duoc tinh ché béng sic ky cot
silicagel v&i hé rira giai A dé thu duoc hop chit néu & dé muc 108¢c (120mg, hiéu suét:

65,0%).
MS m/z (ESI): 506,5 [M+1]
Buéc 3

Axit‘ 4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)butyric 108d

Hop chit 108c (120mg, 237,14pmol) duge hoa tan trong hdn hop dung méi chira
8ml etanol va 4ml tetrahydrofuran, va lithi hydroxit (49,75mg, 1,19mfnol) duogc thém
vao. Dung dich phan tmg dugc dé 4m dén 50°C va dugc khudy trong 2 gior. Sau khi
13m ngudi dén nhiét d6 trong phong, dung dich phan tng dugc cd trong didu kién ap
sudt giam dé loai bo hdu hét dung mai hitu co, thém 15ml nuéce, thém axit clohydric
3M dé diéu chinh d6 pH dén 6, va duoc chiét bing etyl axetat (20ml x 3). Pha hiru co
dwoc gom lai, dugc rira bang natri clorua bao hoa (20ml x 2), 1am khd trén natri sulfat |
khan, va loc. Phén loc dugc cb trong diéu kién ap suét giam dé thu duoc hop chit néu
& d& muc 108d (106mg), hop chét nay dugc sir dung truc tiép trong phan tmg tiép theo
ma khéng cin tinh ché.

MS m/z (ESI):450,4 [M+1]

Budc 4
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Axit 4-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)- 5-metoxy-2-oxopyridin-1(2H)-

yl)butanamido)benzoic 108e

Hop chit thé 108d (106mg, 235,59umol) dugc hoa tan trong 15ml etyl axetat, va
sau d6N,N-diisopropyletylamin (304,48mg, 2,36mmol), hop chat 8j (35,54mg,
259,16pmol) va dung dich chira 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-
2,4,6-trioxit trong etyl axetat (50%, 599,70mg, 942,38 pumol) dugc thém vao. Sau khi ‘
hoan thanh viéc thém, dung dich phan tng duge dé 4m dén 80°C, va dugc khudy trong
2 gidr. Sau khi 1am ngudi dén nhiét d9 trong phong, dung dich phan tmg dugc thém
20ml nuéc, thém axit clohydric 3M d didu chinh d6 pH dén 5, va duoc chiét bang etyl
axetat (20ml x 3). Pha hitu co dugc gom léi, duoc ria béng dung dich natri clorua bao
hoa (20ml x 2), lam khé tfén natri sulfat khan, va loc. Phan loc durge ¢6 trong diéu
kién 4p suét giam, va phan cin thu dugc dugc tinh ché bang sic ky 1éng cao ap
(Waters 2767-SQ detecor2, axetonitril, nudc) dé thu duoc hop chit néu & d& muc 108e
(60mg, hidu suit: 44,8%).

MS m/z (ESI):569,5 [M+1]
Buée 5

Axit (S)-4-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)butanamido)benzoic 108 '

Axit (R)-4-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-
1(2H)-yl)butanamido)benzoic 109

Hop chét 108e (60mg, 105,44pumol) dugc tach khong dbi xtmg (diéu kién tach:
cot sic ky SuperChiral S-AD (Chiralway), 2 cm duong kinh trong*Chiéu dai 25cm,
5um; pha dong: cacbon dioxit: etanol: dietylamin = 60:40:0,05, tdc do dong:
50g/phut). Cac phéan doan trong tng dugc thu gom va c¢d trong diéu kién 4p suét giam

d8 thu duoc hop chit néu & d muc 108 (22mg) va hop chit 109 (22mg).

Hop chét 108:
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MS m/z (ESI):569,5 [M+1]

Phan tich HPLC khong dbi xtmg: thoi gian luu 8,518 phut, do tinh khiét khéng
ddi xtrng 100% (cot sic ky: CHIRAL PAK IE 4,6 * 150 mm 5Sum (v6i cdt bao vé);
pha dong: n-hexan/etanol (chira axit trifloaxetic 0,1%) = 50 /50(thé tich/thé tich)).

'H NMR (400MHz, DMSO-dg) & 12,70 (s, 1H), 10,73 (s, 1H), 7,90 (d, 2H), 7,86
(d, 1H), 7,78 (d, 2H), 7,62 (dd, 1H), 7,41 (s, 1H), 7,27 (s, 1H), 6,39 (s, 1H), 5,76-5,72
(m, 1H), 3,52 (s, 3H), 3,39-3,36 (m, 2H), 2,99-2,86 (m, 2H), 2,36-2,27 (m, 2H), 1,06
(s, 9H), 1,00 (¢, 3H).

Hop chat 109:
MS m/z (ESI):569,4 [M+1]

Phan tich HPLC khong dbi xtmg: thoi gian luu 5,172 phut, d6 tinh khiét khéng
d6i xtng 99,7% (cot sic ky: CHIRAL PAK IE 4,6 * 150 mm 5um (v6i cdt bao vé);
pha dong: n-hexan/etanol (chira axit trifloaxetic 0,1%) = 50/ 50(thé tich/thé tich)).

'H NMR (400MHz, DMSO-ds) 5 10,71 (s, 1H), 7,91-7,84 (m, 3H), 7,77 (d, 2H),
7,62 (dd, 1H), 7,41 (s, 1H), 7,27 (s, 1H), 6,39 (s, 1H), 5,76-5,72 (m, 1H), 3,52 (s, 3H),
3,39-3,36 (m, 2H), 2,99-2,86 (m, 2H), 2,36-2,27 (m, 2H), 1,06 (s, 9H), 1,00 (t, 3H).

Vidu 110

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-

butoxy)butanamido)benzoic 110

| H
(0] 2 N
Cl N o} OH
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Theo phuong phép tdng hop ciia hop chit 108e trong Vi du 108, hop chit ban diu
8f duoc thay béng hop chéit ban dau 7b, do d6 thu duoc hop chit néu & dé muc 110
(30mg).

MS m/z (ESD): 555,1 [M+1]

'H NMR (400MHz, CD;0D) & 8,01 (d, 2H), 7,88 (d, 1H), 7,75 (d, 2H), 7,58 (dd,
1H), 7,37 (d, 1H), 7,36 (s, 1H), 6,52 (s, 1H), 5,90-5,87 (m, 1H), 3,65 (s, 3H), 3,57-3,43
(m, 2H), 2,55 (s, 3H), 2,49-2,36 (m, 2H), 1,18 (s, 9H).

Vidulll, 112

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-

butoxy)butanamido)benzoic 111

Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-

butoxy)buianamido)benzoic 112

Sl >Lok
! : b AN
Z>N = N/\ﬂ/
al NP OH cl \ 0 OH
o) o)
\©Ln/ (0] P (0]
O 111 0 112

Hop chét 110 (1,2g, 2,16mmol) duoc tach khong dbi ximg (diéu kién tach: cot sic
ky: SuperChiral S-AD (Chiralway), 2 cm dudong kinh trong*Chiéu dai 25cm, Spm; pha
dong: cacbon dioxit: etanol: dietylamin = 60: 40:0,05, tbc d6 dong: 50g/phit). Cac
phén doan tuong ung dugc thu gom va c6 trong didu kién ap sudt giam dé thu duoc

hop chét néu & d& muc 111 (500mg) va hop chit 112 (450mg).
Hop chét 111:

MS m/z (ESI):555,1 [M+1]
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Phén tich HPLC khong dbi xtmg: thoi gian luu 16,803 phut, d tinh khiét khong
d6i xtrng 100% (cot sic ky: CHIRAL PAK IE 4,6%¥150mm Spm (v6i cot bao vé); pha
d6ng: n-hexan/etanol (chtra axit trifloaxetic 0,1%) = 70 / 30 (thé tich/thé tich)).

'H NMR (400MHz, CD;0D) § 8,03-7,99 (m, 2H), 7,89 (d, 1H), 7,76-7,74 (m,
2H), 7,60 (dd, 1H), 7,39 (d, 1H), 7,36 (s, 1H), 6,52 (s, 1H), 5,91-5,87 (m, 1H), 3,66 (s,
3H), 3,60-3,54 (m, 1H), 3,47-3,42 (m, 1H), 2,55 (s, 3H), 2,52-2,45 (m, 1H), 2,42-2,37
(m, 1H), 1,18 (s, 9H).

Hop chét 112:
MS m/z (ESI):555,1 [M+1]

Phan tich HPLC khéng ddi xtmg: thoi gian luu 4,247 phut, d6 tinh khiét khong
d6i xtrng 100% (cdt sic ky: CHIRAL PAK IE 4,6%¥150mm Spm (v6i cot bao vé); pha
dong: n-hexan/etanol (chira axit trifloaxetic 0,1%) = 70 / 30 (thé tich/thé tich)).

"H NMR (400MHz, CD;0D) & 8,03-7,99 (m, 2H), 7,89 (d, 1H), 7,76-7,74 (m,
2H), 7,60 (dd, 1H), 7,39 (d, 1H), 7,36 (s, 1H), 6,52 (s, 1H), 5,91-5,87 (m, 1H), 3,66 (s,
3H), 3,60-3,54 (m, 1H), 3,47-3,42 (m, 1H), 2,55 (s, 3H), 2,52-2,45 (m, 1H), 2,42-2,37
(m, 1H), 1,18 (s, 9H).

Vidull3

4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-N-
(quinoxalin-6-yl)butanamit 113

>

| H
BORRGH
Cl X o o N/
@) 113

Theo phuong phép tdng hop ctia hop chit 108e trong Vi du 108, hop chét ban dau

8j dugc st dung & budc 4 duoc thay bing 6-aminoquinoxalin (diéu ché dugc bang
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phuong phép duogc dé cap trong Cong bd don qubc té s6 “W02013006792>), do d6 thu
dugc hop chit néu & @& muc 113 (35mg).

MS m/z (ESI): 577,3 [M+1]

"H NMR (400MHz, CD;0D) § 8,85-8,83 (d, 1H), 8,80-8,79 (d, 1H), 8,61-8,60
(m, 1H), 8,08-8,06 (d, 1H), 8,02-7,97 (dd, 1H), 7,85-7,83 (d, 1H), 7,58-7,55 (dd, 1H),
7,40-7,35 (m, 2H), 6,50 (s, 1H), 5,95-5,85 (m, 1H), 3,65-3,60 (m, 1H), 3,60-3,55 (s,
3H), 3,50-3,40 (m, 1H), 3,00-2,95 (m, 2H), 2,50-2,40 (m, 1H), 2,35-2,25 (m, 1H), 1,17
(s, 9H), 1,10-1,00 (m, 3H)

Vidu 114, 115

(8)-4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-
N-(quinoxalin-6-yl)butanamit 114

{(R)-4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-
N-(quinoxalin-6-yl)butanamit 115

>k, >l
L N
Z\| <X \/\N X
] X O \Q /j Cl X /\g \©I /]
(6] N (@) N
o] 114 O 115

Hop chit 113 (65mg, 112,64pmol) duoc tach khong ddi ximg (didu kién tach: cot
sic ky SuperChiral S-AD (Chiralway), 2,1 cm dudng kinh trong*Chiéu dai 25cm,
5um; pha dong: etanol: axetonitril: dietylamin = 15:85 : 0,05, to¢c d6 dong:
1,0ml/phut). Cac phan doan tuong ung duoc thu gom va cd trong diéu kién ap suit

giam dé thu dugc hop chit néu & dé muc 114 (20mg) va hop chat 115 (20mg).
Hop chét 114:

MS m/z (ESI):577,3 [M+1]
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Phan tich HPLC khéng d6i xtmg: thoi gian luu 17,031 phut, (cot séc ky:
CHIRAL PAK IE 4,6*150 mm 5um (v6i cdt bao vé); pha dong: n-hexan/etanol (chtra
axit trifloaxetic 0,1%) = 30/70 (thé tich/thé tich)).

"H NMR (400MHz, CD;0D) & 10,50 (s, 1H), 8,85-8,83 (d, 1H), 8,80-8,79 (d,
1H), 8,61-8,60 (m, 1H), 8,08-8,06 (d, 1H), 8,02-7,97 (dd, 1H), 7,85-7,83 (d, 1H), 7,58-
7,55 (dd, 1H), 7,40-7,35 (m, 2H), 6,50 (s, 1H), 5,95-5,85 (m, 1H), 3,65-3,60 (s, 3H),
3,60-3,55 (m, 1H), 3,50-3,40 (m, 1H), 3,00-2,95 (m, 2H), 2,50-2,40 (m, 1H), 2,35-2,25
(m, 1H), 1,17 (s, 9H), 1,10-1,00 (m, 3H).

Hop chit 115:
MS m/z (ESI):577,3 [M+1]

Phén tich HPLC khéng dbi xtmg: thoi gian luu 7,416 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150mm 5um (vdi cdt bao vé); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 30/70 (thé tich/thé tich)).

"H NMR (400MHz, CD;0D) & 10,50 (s, 11}, 8,85-8,83 (d, 1H), 8,80-8,79 (d,
1H), 8,61-8,60 (m, 1H), 8,08-8,06 (d, 1H), 8,02-7,97 (dd, 1H), 7,85-7,83 (d, 1H), 7,58-
7,55 (dd, 1H), 7,40-7,35 (m, 2H), 6,50 (s, 1H), 5,95-5,85 (m, 1H), 3,65-3,60 (m, 1H),
3,60-3,55 (s, 3H), 3,50-3,40 (m, 1H), 3,00-2,95 (m, 2H), 2,50-2,40 (m, 1H), 2,35-2,25
(m, 1H), 1,17 (s, 9H), 1,10-1,00 (m, 3H).

Vidull6

2-(4-(2-A.xety1—5-clophenyl)-S-metoxy—?.—oxopyridin— 1(2H)-yl)-4-(tert-butoxy)-N-(1-

oxoisoindolin-5-yl)butanamit 116

S,
' i
0 Z /\NH
Cl X 0 (0]
0o
o] 116
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Theo phwong phép téng hop ctia hop chét 108e trong Vi du 108, hop chét ban diu
8f duoc st dung & bude 2 duoc thay bang hop chét ban déu 7b, va hop chit ban dau 8
duoc sir dung & budce 4 duge thay bing 5-aminoisoindolin-1-on (diéu ché dugc bang
phwong phép dugc dé cap trong Cong bd don quéc t& s6 “WO 2012092880"), do do
thu duoc hop chit néu & d& muc 116 (35mg).

MS m/z (ESD): 566,1 [M+1]

'"H NMR (400MHz, CD;0D) § 8,04 (s, 1H), 7,89 (d, 1H), 7,76 (d, 1H), 7,65 (d,
1H), 7,59 (d, 1H), 7,39 (s, 1H), 7,37 (s, 1H), 6,52 (m, 1H), 5,91-5,87 (m, 1H), 4,46 (s,
2H), 3,66 (s, 3H), 3,41-3,58 (m, 2H), 2,55 (s, 3H), 2,30-2,51 (m, 2H), 1,18 (s, 9H).

Vidu 117,118

(R)-2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(ZH)-yl)-4-metoxy-N-(1'-
oxo-1'H-spiro[xyclobutan-1,3'-oxazolo[3,4-ajindol]-7'-yl)butanamit 117

(S)-2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-metoxy-N-(1'-
oxo-1'H-spiro[xyclobutan-1,3'-0xazolo[3,4-a]indol]-7'-yl)butanamit 118

.
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tert-butyl (1'-oxo-1'H-spiro[xyclobutan-1,3'-oxazolo[3,4-alindol]-7'-yl)carbamat 117b

axit 5-((tert-Butoxycacbonyl)amino)-1H-indol-2-carboxylic 117a (4,5g,
16,29mmol, didu ché dwoc bang phuong phap duoc d cap trong Cong bd don qudc té
s6 “W02012162482") dugc hoa tan trong 160ml tetrahydrofuran.N,N'-
cacbonyldiimidazol (5,82g, 32,57mmol) dugc thém trong bé da, va hdn hop dugc dé
4m dén nhiét d6 trong phong va dugc khudy trong 1,5 gid. Sau khi 1am lanh dén 0°C,
dung dich phan tng dugc thém timg giot xyclobutanon (2,85g, 40,72mmol) va 1,8-
diazabixyclo[5,4,0Jundec-7-en (6,44g, 42,35mmol), va duoc khudy trong 30 phit &
0°C. Dung dich phéan tng dugc dé 4m dén nhiét do trong phong, va dugc khudy trong
2 gidr. Dung dich phan img duoc c6 trong diéu kién ap sudt giam dé loai bo hau hét
tetrahydrofuran. Phan cin dugc rét vao 150ml nude d4, thém axit clohydric 3M dé
didu chinh d6 pH dén khoang 5, va dugc chiét bing etyl axetat (50mlx3). Pha hitu co
dugc gom lai, dugc rira bi?lng dung dich natri clorua bdo hoa (40ml x 2), lam kho trén
natri sulfat khan, va loc. Phéan loc dugce ¢b trong diéu kién ap suét giam, va phén can
thu duge duge tinh ché bing sic ky cot silicagel voi hé rira giai B dé thu duge hop
chit néu ¢ d& muc 117b (2,7g, hiéu suét: 50,5%).

MS m/z (ESI): 329,5 [M+1]
Budc 2
7'-Amino-1'H-spiro[xyclobutan-1,3'-oxazolo[3,4-a]indol]-1’-on hydroclorua 117¢

Hop chit 117b (4,9g, 14,92mmol) dugc hoa tan trong 30ml tetrahydrofuran, tiép
theo dung dich 4M chura hydro clorua trong 1,4-dioxan (22,38ml, 89,54mmol) dugc
thém vio. Dung dich phan tmg dugc dé 4m dén 45°C va duge khudy trong 5 gior. Dung
dich phan tmg duogc co trong diéu kién ap sut giam. Phan cin thu duoc duge thém
40ml hon hop dung moi chira etyl axetat va n-hexan (thé tich/thé tich=1:5), duoc
khudy, va loc. Banh loc dugc thu gom dé thu dugc hop chét thé néu & dé muc 117¢
(3,9 g), hop chét nay dugc st dung truc tiép trong phan tmg tiép theo ma khong cin
tinh ché.
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MS m/z (ESI): 229,4 [M+1]
Budc 3

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-metoxy-N-(1'-oxo-
1'H-spiro[xyclobutan-1,3'-oxazolo[3,4-a]indol]-7'-yl)butanamit 117d

Hop chét 1 g (400mg, 1,02mmol) dugc thém vao 12mIN,N-dimetylformamit, tiép
theo 1a thém O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat
(578,94mg, 1,52mmol),N,N-diisopropyletylamin (0,708ml, 4,06mmol) va hop chét tho
117¢ (268,86mg, 1,02mmol). Sau khi hoan thanh viéc thém, dung dich phan tng dugc
1am néng dén 40°C va duoc khudy trong 16 git. Dung dich phan tng dugc thém 50ml
dung dich natri bicacbonat bao hoa, va duoc chiét bing etyl axetat (100mlx2). Pha hiru
co dugc gom lai, dugc rira béng dung dich natri clorua bdo hoa (50mlx3), lam khé trén
natri sulfat khan, va loc. Phén loc dugc c6 trong didu kién 4p sudt gidm, va phan cin
thu dugc duge tinh ché bang silicagel sic ky véi hé rira giai A dé thu duoc hop chit

néu & d& muc 117d (400mg, hiéu sut: 58,7%).
MS w/z (ESI): 604,5 [M+1]
Budc 4

(R)-2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-metoxy-N-(1'-
oxo-1'H-spiro[xyclobutan-1,3'-0xazolo[3,4-a]indol]-7'-yl)butanamit 117

(S)-2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-metoxy-N-(1'-
oxo-1'H-spiro[xyclobutan-1,3'-oxazolo[3,4-a]indol]-7'-yl)butanamit 118

Hop chét 117d (510mg, 0,84mmol) dugc tach khong d6i xung (diéu kién tach: cot
didu ché khong ddi ximg CHIRAL PAK IE, 20*250 mm, 5pm; pha dong: etanol =
100, tbc d6 dong: 8,0ml/phut). C4c phan doan twong Gng dugc thu gom va cd trong
didu kién 4p sudt giam dé thu dugc hop chit néu & d& muc 117 (150mg) va hop chat
118 (135mg).
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Hop chit 117:
MS m/z (ESI):604,6 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian luu 8,666 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150 mm Spum (v6i cft bdo v€); pha ddng: etanol).

'"H NMR (400MHz, CDCl3) § 9,55 (s, 1H), 8,20 (s, 1H), 7,70-7,68 (d, 1H), 7,54-
7,49 (m, 2H), 7,48-7,47 (dd, 1H), 7,29-7,28 (d, 1H), 7,05 (s, 1H), 7,00 (s, 1H), 6,67 (s,
1H), 5,95-5,80 (m, 1H), 3,60 (s, 3H), 3,57-3,54 (m, 2H), 3,37 (s, 3H), 3,06-3,02 (m,
2H), 2,92-2,87 (m, 2H), 2,72-2,62 (m, 1H), 2,50 (s, 3H), 2,35-2,15 (m, 3H).

Hop chat 118:
MS m/z (ESI):604,5 [M+1]

Phén tich HPLC khong d6i xtmg: thoi gian luu 11,473 phit, (cot sic ky:
CHIRAL PAK IE 4,6*150 mm Sum (v6i cft bdo v€); pha dong: etanol).

"H NMR (400MHz, CDCL) § 9,55 (s, 1H), 8,20 (s, 1H), 7,70-7,68 (d, 1H), 7,54-
7,49 (m, 2H), 7,48-7,47 (dd, 1H), 7,29-7,28 (d, 1H), 7,05 (s, 1H), 7,00 (s, 1H), 6,67 (s,
1H), 5,95-5,80 (m, 1H), 3,60 (s, 3H), 3,57-3,54 (m, 2H), 3,37 (s, 3H), 3,06-3,02 (m,
2H), 2,92-2,87 (m, 2H), 2,72-2,62 (m, 1H), 2,50 (s, 3H), 2,35-2,15 (m, 3H).

Vidull9

Axit 5-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)butanamido)-1H-indol-2-carboxylic 119

>
6 i
Z >N \©[\>_<\OH
o] X o] N
(o] N ©

(0] 119
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Theo phuong phép téng hop ciia hop chat 108e trong Vi du 108, hop chit ban dau
8j duogc thay bing axit 5-amino-1H-indol-2-carboxylic (diéu ché dugc bang phuong
phap da biét duoc d& cap trong "Journal of the American Chemical Society, 2006, 128
(37), 12162-12168"), do d6 thu dugc hop chat néu & dé muc 119 (20mg).

MS m/z (ESI): 608,6 [M+1]

'"H NMR (400MHz, DMSO-dg) § 11,32 (s, 1H), 10,25 (s, 1H), 7,96 (s, 1H), 7,85
(d, 1H), 7,62 (dd, 1H), 7,41 (s, 1H), 7,35-7,28 (m, 3H), 6,80 (s, 1H), 6,39 (s, 1H),
5,78-5,74 (m, 1H), 3,52 (s, 3H), 3,29-3,25 (m, 2H), 2,98-2,85 (m, 2H), 2,35-2,23 (m,
2H), 1,08 (s, 9H), 1,00 (¢, 3H).

Vidu 120

Axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin- 1 (2H)-yl)-4-(tert-

butoxy)butanamido)benzoic 120

=

b ¥
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Budce 1

2-(4-(6-Axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)axetat 120a
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Hop chét 30c (300mg, 1,01mmol), hop chit 7a (217,68mg, 1,12mmol) v xesi
cacbonat (661,13mg, 2,03mmol) dugc hoa tan trong 10mIN,N-dimetylformamit. Dung
dich phan tmg duoc d& 4m dén 65°C va dugc khudy trong 2 gid. Sau khi 1am nguoi
dén nhiét d6 trong phong, dung dich phan tmg dugc thém 20ml nude, va dugce chiét
biang etyl axetat (20mlx3). Pha hitu co dugc gom lai, dugc rira bang dung dich natri
clorua bdo hoa (20ml x 2), lam kho trén natri sulfat khan, va loc. Phan 1(_)6 duoc co
trong didu kién 4p suit giam, va phan cin thu dugc dugc tinh ché bing sic ky cot
silicagel v6i hé rira giai C dé thu dugc hop chit néu ¢ d& muc 120a (3 OOmg, hiéu suit:
72,1%).

MS m/z (ESI): 410,4 [M+1]
Bude 2 dén Bude 4

Theo phuong phép tong hop ciia hop chét 108e trong Vi du 108, hop chit ban dau
8f dugc thay bang 120a, do d6 thu dugc hop chét néu & @& muc 120 (35mg).

MS m/z (ESI): 573,5 [M+1]

'H NMR (400MHz, DMSO-dy) § 10,77 (s, 1H), 7,91-7,89 (mn, 2H), 7,83-7,76 (m,
4H), 7,37 (d, 1H), 6,40 (d, 1H), 5,82-5,76 (m, 1H), 3,59 (s, 3H), 3,41-3,36 (m, 1H),
3,29-3.23 (m, 1H), 2,47 (d, 3H), 2,38-2,32 (m, 2H), 1,04 (d, 9H).

Vidu 121

4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(quinazolin-6-yl)butanamit 121

Sk,
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Theo phuong phép téng hop ctia hop chit 108e trong Vi du 108, hop chét ban dau
8j duogc thay bang hop chat 23a, do d6 thu duoc hop chat néu & d& muc 121 (20mg).

MS m/z (ESI): 577,1 [M+1]

'"H NMR (400MHz, CD;0D) 5 8,57 (s, 1H), 7,93 (dd, 1H), 7,87 (d, 1H), 7,80-
7,73 (m, 1H), 7,60 (dd, 1H), 7,39-7,38 (m, 1H), 7,34 (s, 1H), 7,31 (d, 1H), 6,51 (s,
1H), 6,21 (s, 1H), 5,83-5,78 (m, 1H), 3,65 (s, 3H), 3,58-3,40 (m, 2H), 3,03-2,97 (m,
2H), 2,54-2,40 (m, 2H), 1,18 (s, 9H), 1,12 (t, 3H).

Vidu 122

(S)-4-(2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-

butoxy)butanamido)benzamit 122

>

I i(H
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o
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Theo phuong phép téng hop cia Vi du 11, hop chét ban du 5 duoc thay bang
hop chét 111, do d6 thu dugc hop chét néu & dé muc 122 (40mg).

MS m/z (ESI): 554,1 [M+1]

"H NMR (400MHz, DMSO-dy) § 10,63 (s, 1H), 7,90-7,83 (m, 4H), 7,73 (d, 2H),
7,63 (dd, 1H), 7,42 (s, 1H), 7,29-7,27 (m, 2H), 6,41 (s, 1H), 5,79-5,76 (m, 1H), 3,55
(s, 3H), 3,30-3,28 (m, 2H), 2,55 (s, 3H), 2,36-2,28 (m, 2H), 1,07 (s, 9H).

Vidu 123

(S)-4-(2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-
butoxy)butanamido)-N-metylbenzamit 123
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Theo phuong phap tong hop ctia Vi du 13, hop chét ban du 5 dugc thay bang
hop chit 111, do d6 thu dugc hop cht néu & dé muc 123 (40mg).

MS m/z (ESI): 568,1 [M+1]

'H NMR (400MHz, CDCly) § 9,73 (br, 1H), 7,76-7,65 (m, 4H), 7,51 (d, 1H),
7.32-7,31 (m, 1H), 6,98 (s, 1H), 6,66 (s, 1H), 6,26-6,24 (m, 1H), 5,84-5,79 (m, 1H),
3,62 (s, 3H), 3,54-3,52 (m; 2H), 3,03 (d, 1H), 2,66-2,61 (m, 1H), 2,53 (s, 3H), 2,33-
2,25 (m, 2H), 1,20 (s, 9H).

Vidu 124

4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(2,3-dimetylquinoxalin-6-yl)butanamit 124

S
| H

o 124

Theo phuong phép tong hop ctia hop chit 108e trong Vi du 108, hop chét ban dau
8j duoc sir dung & budc 4 dugce thay bing 2,3-dimetyl-6-quinoxalinamin (didu ché
duoc bang phuong phéap da biét dugc dé cap trong “Bioorganic & Medicinal
Chemistry Letters, 2012,20(7), 2227-2234”), do d6 thu dugc hop chit néu & dé muc
124 (15mg).

MS m/z (ESI): 605,3 [M+1]
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'H NMR (400MHz, CD,0D) § 8,45-8,42 (d, 1H), 7,92-7,90 (d, 1H), 7,90-7,86
(dd, 1H), 7,85-7,82 (d, 1H), 7,57-7,52 (dd, 1H), 7,37 (s, 2H), 6,50 (s, 1H), 5,95-5,85
(m, 1H), 3,65-3,60 (5, 3H), 3,60-3,55 (m, 1H), 3,50-3,40 (m, 1H), 3,00-2,95 (m, 2H),
2,70 (s, 6H), 2,50-2,40 (m, 1H), 2,35-2,25 (m, 1H), 1,17 (s, 9H), 1,10-1,00 (m, 3H).

Vidu 125

4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(2-xyano-1H-indol-6-yl)butanamit 125

Theo phwong phép tong hop ciia hop chit 108e trong Vi du 108, hop chét ban dau
8j duoc thay bang 6-amino-1H-indol-2-carbonitril (diéu ché duoc theo Cong bb don
quéc té s6 “W020160271105), do d6 thu dugc hop cht néu & d& muc 125 (30mg).

MS m/z (ESI): 589,5 [M+1]

"H NMR (400MHz, CD;OD) & 8,04 (s, 1H), 7,85-7,83 (d, 1H), 7,61-7,59 (d, 1H),
7,58-7,57 (dd, 1H), 7,38-7,37 (d, 1H), 7,36 (s, 1H), 7,25-7,18 (dd, 1H), 7,16-7,15 (d,
1H), 6,50 (s, 1H), 5,95-5,90 (m, 1H), 3,63 (s, 3H), 3,60-3,55 (m, 1H), 3,50-3,40 (m,
1H), 3,00-2,95 (m, 2H), 2,50-2,40 (m, 1H), 2,35-2,25 (m, 1H), 1,17 (s, 9H), 1,10-1,00
(m, 3H).

Vidu 126

N-(Benzo[d]thiazol-5-yl)-4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)butanamit 126
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Theo phwong phap téng hop ctia hop chit 108e trong Vi du 108, hop chét ban dau
8j duoc thay bang benzo[d]thiazol-5-amin (diéu ché dugc theo Cong bb don qubc té sb

“W020131422667), do d6 thu duoc hop chét néu & d& muc 126 (35mg).
MS m/z (ESI): 582,2 [M+1]

"H NMR (400MHz, CD;0D) § 9,24 (s, 1H), 8,50 (s, 1H), 8,03-8,00 (d, 1H), 7,84-
7.82 (d, 1H), 7,68-7,69 (d, 1H), 7,57-7,54 (dd, 1H), 7,38-7,35 (m, 2H), 6,50 (s, 1H),
5,95-5,85 (m, 1H), 3,62 (s, 3H), 3,60-3,55 (m, 1H), 3,50-3,40 (m, 1H), 3,00-2,80 (m,
2H), 2,50-2,40 (m, 1H), 2,35-2,25 (m, 1H), 1,17 (s, 9H), 1,11-1,09 (m, 3H).

Vidu 127

Axit 4-(4-(tert-butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)butanamido)thiophen-2-carboxylic 127

S,
5 H oH
Z N W<\
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Theo phwong phép téng hop ctia hop chit 108e trong Vi du 108, hop chét ban dau
8j duoc thay bing axit 4-aminothiophen-2-carboxylic (diéu ché duogc theo don yéu cau
chp patent s6 "Journal of the American Chemical Society, 1999, 121 (34), 7751-
7759"), do d6 thu dugc hop chit néu & d& muc 127 (20mg).

MS m/z (ESI): 575,3 [M+1]
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'H NMR (400MHz, CD,0D) & 7,85 (s, 1H), 7,85-7,84 (d, 1H), 7,82-7,80 (d, 1H),
7,58-7,55 (d, 1H), 7,38-7,36 (d, 1H), 7,33-7,31 (s, 1H), 6,48 (s, 1H), 5,95-5,85 (m,
1H), 3,65-3,60 (m, 3H), 3,60-3,55 (m, 1H), 3,50-3,40 (m, 1H), 3,00-2,95 (m, 2H),
2,50-2,40 (m, 1H), 2,35-2,25 (m, 1H), 1,17 (s, 9H), 1,10-1,00 (m, 3H).

Vidu 128

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-butoxy)-N-(3,4-
dihydro-2H-benzo[b][1,4]oxazin-6-yl)butanamit 128

P
o JLE T
aC |

o) 128

Theo phwong phap téng hop ciia hop chit 108e trong Vi du 108, hop chit ban diu
8f duoc thay bang hop chit ban ddu 7b, va hop chit ban dau 8j dugc thay bing 3,4-
dihydro-2 H-benzo[b][1,4]oxazin-6-amin (diéu ché dugc bang phuong phap da biét
duge dé cap trong "Bioorganic & Medicinal Chemistry Letters, 2015, 25 (10), 2122-
2128"), do d6 thu dugc hop chit néu & dé muc 128 (23mg).

MS m/z (ESI): 568,1 [M+1]

'"H NMR (400MHz, CDCls) & 8,98 (s, 1H), 7,69 (d, 1H), 7,51-7,48 (dd, 1H), 7,32
(d, 1H), 7,07 (d, 1H), 6,95 (s, 1H), 6,75-6,71 (m, 2H), 6,60 (s, 1H), 5,80 (s, 1H), 4,25
(t, 2H), 3,59 (s, 3H), 3,52 (t, 2H), 3,43 (t, 2H), 2,63-2,59 (m, 1H), 2,50 (s, 3H), 2,22-
2,18 (m, 1H), 1,22 (s, 9H).

Vidu 129

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin- 1 (2 H)-yl)-4-(tert-butoxy)-N-(3-
flophenyl)butanamit 129
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Theo phuong phép téng hop ciia hop chit 108e trong Vi du 108, hop chét ban dau
8f duoc thay bang hop chét ban dau 7b, va hop chét ban dau 8j duoc thay bang 3-
floanilin, do d6 thu dwgc hop chit néu & & muc 129 (20mg).

MS m/z (ESI): 529,2 [M+1]

"H NMR (400MHz, CDCly) § 9,67 (br, 1H), 8,01-8,00 (m, 1H), 7,75-7,70 (m,
2H), 7,52-7,45 (m, 2H), 7,40-7,38 (m, 1H), 7,34-7,33 (m, 1H), 6,91 (s, 1H), 6,64 (s,
1H), 5,79 (br, 1H), 3,61 (s, 3H), 3,56-3,53 (m, 2H), 2,70-2,62 (m, 1H), 2,53 (s, 3H),
2.27-2.23 (m, 1H), 1,22 (m, 9H).

Vidu 130

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-butoxy)-N-(5-
clopyridin-3-yl)butanamit 130
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Theo phuong phép téng hop ciia hop chit 108e trong Vi du 108, hop chét ban dau
8f duoc thay bang hop chét ban dau 7b, va hop chét ban dau 8j dugc thay bang 5-
clopyridin-3-amin (diéu ché duoc bang phuong phap duge dé cap trong Cong bd don
qubc t& s6 “W02006067445"), do d6 thu dugc hop chat néu & d& muc 130 (25mg).

MS m/z (EST): 546,0 [M+1]
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'H NMR (400MHz, CD;0D) 5 8,68 (d, 1H), 8,33 (m, 1H), 8,31 (d, 1H), 7,89 (d,
1H), 7,58 (dd, 1H), 7,38 (d, 1H), 7,33 (s, 1H), 6,51 (s, 1H), 5,86-5,81 (m, 1H), 3,65 (s,
3H), 3,58-3,40 (m, 2H), 2,56 (s, 3H), 2,53-2,39 (m, 2H), 1,18 (s, 9H).

Vidu 131

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(5-
flopyridin-3-yl)butanamit 131

Theo phuong phép tng hop ctia hop chét 108e trong Vi du 108, hop chét ban diu
8f durgc thay bang hop chit ban dau 7b, va hop chat ban dau 8j dugc thay bang 5-
flopyridin-3-amin (diéu ché dugc bang phuong phap da biét dugc dé cap trong
"Journal of Medicinal Chemistry, 1999, 42 (18), 3701-3710"), do do6 thu dugc hop

chit néu & d& muc 131 (25mg).
MS m/z (ESI): 530,1 [M+1]

"H NMR (400MHz, CD;0D) & 8,59 (s, 1H), 8,24 (d, 1H), 8,18-8,14 (m, 1H), 7,89
(d, 1H), 7,59 (dd, 1H), 7,38 (d, 1H), 7,33 (s, 1H), 6,51 (s, 1H), 5,86-5,81 (m, 1H), 3,65
(s, 3H), 3,58-3,40 (m, 2H), 2,56 (s, 3H), 2,53-2,39 (m, 2H), 1,18 (s, 9H).

Vidu 132

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(4-
flophenyl)butanamit 132
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Theo phuong phép tdng hop ctia hop chét 108e trong Vi du 108, hop chét ban du
8f duoc str dung & bude 2 duoc thay biang hop chét ban ddu 7b, va hop chit ban dau 8
duoc st dung & budc 4 dugce thay bang 4-floanilin, do @6 thu dugc hop chit néu & dé
muc 132 (20mg). |

MS m/z (ESI): 529,2 [M+1]

'"H NMR (400MHz, CDCLy) 8 9,37 (br, 1H), 7,72-7,70 (d, 1H), 7,59-7,56 (m, 2H),
7,52-7,49 (m, 1H), 7,33-7,32 (m, 1H), 7,07-7,02 (m, 2H), 6,95 (s, 1H), 6,62 (s, 1H),
5,78 (br, 1H), 3,60 (s, 3H), 3,54-3,52 (m, 2H), 2,66-2,60 (m, 1H), 2,52 (s, 3H), 2,26-
2,21 (m, 1H), 1,22 (m, 9H).

Vidu 133

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-butoxy)-N-(3,4-
dihydro-2H-benzo[b][1,4]oxazin-7-yl)butanamit 133

>[\O -
| H
LY OO0
Cl X 0 (0] N
H
0 133

Theo phuong phép tong hop cia hop chét 108e trong Vi du 108, hop chat ban déu
8f dugc thay bang hop chit ban ddu 7b, va hop chét ban dau 8j dugc thay bang 3,4-
dihydro-2H-benzo[b][1,4]oxazin-7-amin (diéu ché dugc bing phuwong phép di biét
dugc d& cap trong "Journal of Medicinal Chemistry, 2005, 48(1), 71-90"), do d6 thu
duoc hop chit néu & dé myc 133 (19mg).
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MS m/z (ESI): 568,5 [M+1]

'"H NMR (400MHz, CDCLy) & 8,91 (s, 1H), 7,69 (d, 1H), 7,50-7,48 (dd, 1H), 7,32
(d, 1H), 7,09 (d, 1H), 6,97 (s, 1H), 6,94 (d, 1H), 6,60 (s, 1H), 6,56 (d, 1H), 5,78 (s,
1H), 4,26 (t, 2H), 3,59 (s, 3H), 3,42 (t, 2H), 3,51 (t, 2H), 2,60-2,57 (m, 1H), 2,50 (s,
3H), 2,27-2,24 (m, 1H), 1,22 (s, 9H).

Vidu 134

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-{6-
metoxypyridin-3-yl)butanamit 134

S
| H
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|
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] 134

Theo phuong phép tdng hop ctia hop chét 108e trong Vi du 108, hop chit ban dau
8f duoc thay biang hop chét ban dau 7b, va hop chit ban dau 8j dugc thay bang 6-
metoxypyridin-3-amin (diéu ché dugc bang phuong phap da biét duoc dé cap trong
“Tetrahedron Letters, 2010, 51 (5),786-789), do d6 thu dugc hop chét néu & dé muc
134 (25mg). |

MS m/z (BSI): 542,1 [M+1]

'"H NMR (400MHz, CD;0D) 5 8,38 (s, 1H), 7,95-7,91 (m, 1H), 7,89 (d, 1H), 7,59
(dd, 1H), 7,38 (d, 1H), 7,34 (s, 1H), 6,83 (d, 1H), 6,52 (s, 1H), 5,85-5,82 (m, 1H), 3,91
(s, 3H), 3,65 (s, 3H), 3,58-3,40 (m, 2H), 2,55 (s, 3H), 2,51-2,33 (m, 2H), 1,19 (s, 9H).

Vidu 135

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(3-
(triflometyl)phenyl)butanamit 135
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Theo phuong phap tdng hop ciia hop chit 108e .trong Vi du 108, hop chét ban dau
8f dugc thay bang hop chit ban dau 7b, va hop chat ban dau 8j dugc thay bang 3-
(triflometyl)anilin (diéu ché dwoc bang phuong phap da biét dugc dé cap trong
"Journal of Organic Chemistry, 2016, 81 (12), 5120-5127 "), do d6 thu dugc hop chét

néu & d& muc 135 (15mg).
MS m/z (ESI): 579,2 [M+1]

"H NMR (400MHz, CDCLy) § 9,53 (br, 1H), 7,72-7,70 (m, 1H), 7,61-7,58 (m,
1H), 7,52-7,49 (m, 1H), 7,33-7,32 (m, 1H), 7,30-7,21 (m, 2H), 6,92 (s, 1H), 6,86-6,82
(m, 1H), 6,63 (s, 1H), 5,78 (br, 1H), 3,60 (s, 3H), 3,55-3,52 (m, 2H), 2,68-2,60 (m,
1H), 2,52 (s, 3H), 2,26-2,21 (m, 1H), 1,22 (s, 9H).

Vidu 136

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(4-
(triflometyl)phenyl)butanamit 136 |

| H
Oy N
cl N O F

Theo phuong phap téng hop ctia hop chét 108e trong Vi du 108, hop chét ban dau
8f dugc thay bang hop chét ban diu 7b, va hop chét ban dau 8j dugc thay bang 4-
(triﬂométyl)anilin (didu ché dugc bing phuong phap da biét duoc dé cap trong
"Journal of Organic Chemistry, 2009, 74 (12), 4542-4546"), do d6 thu dugc hop chit
néu & dé& muc 136 20mg).
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MS m/z (ESI): 579,2 [M+1]

'H NMR (400MHz, CDCL;) & 9,70 (br, 1H), 7,76-7,72 (m, 3H), 7,62-61 (m, 2H),
7,52-7,51(m, 1H), 7,34-7,32 (m, 1H), 6,92-6,90 (m, 1H), 6,65-6,63 (m, 1H), 5,80-5,77
(m, 1H), 3,61-3,60 (m, 3H), 3,54 (br, 2H), 2,67-2,66 (m, 1H), 2,54-2,52 (m, 3H), 2,28
22,24 (m, 1H), 1,23-1,21 (m, 9H).

Vidu 137

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-butoxy)-N-(2,3-
dihydrobenzo[b][1,4]dioxin-5-yl)butanamit 137 '
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Theo phuong phép tong hop ctia hop chét 108e trong Vi du 108, hop chét ban dau
8f dugc thay bang hop chit ban dau 7b, va hop chit ban dau 8j dugc thay bang 2,3-
dihydrobenzo[b][1,4]dioxin-5-amin (didu ché duoc bang phuong phép dugc dé cap
trong Cong bd don quéc té sé “W02012092880"), do d6 thu dugc hop chit néu & dé
muc 137 (30mg). |

MS m/z (ESI): 569,2 [M+1]

'H NMR (400MHz, CDCL) & 8,90 (s, 1H), 7,90 (d, 1H), 7,69 (d, 1H), 7,48 (d,
1H), 7,33 (d, 1H), 7,00 (s, 1H), 6,82 (t, 1H), 6,67 (dd, 1H), 6,61 (s, 1H), 5,89-5,85 (m,
1H), 4,42-4,39 (m, 2H), 4,32-4,30 (m, 2H), 3,60 (s, 3H), 3,52-3,49 (m, 2H), 2,61-2,57
(m, 1H), 2,51 (s, 3H), 2,25-2,12 (m, 1H), 1,21 (m, 9H).

Vidu 138
2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-butoxy)-N-(3,4-

dihydro-2H-benzo[b][1,4]oxazin-5-yl)butanamit 138

-196-



>,
| g HNTY
0 A N N (o]
Cl ™ 0 (0]
(0] 138

Theo phuong phap téng hop ciia hop chit 108e trong Vi du 108, hop chét ban diu
8f dugc thay bing hop chit ban ddu 7b, va hop chét ban dau 8j dugc thay bang 3,4-
dihydro-2H-benzo[b][1,4]oxazin-5-amin (diéu ché dugc bang phuong phap da biét
dugc dé cap trong "Journal of Medicinal Chemistry, 2017, 60 (6), 2401-2410"), do d6
thu dugc hop chit néu & d& muc 138 (21mg).

MS m/z (ESI): 568,1 [M+1]

"H NMR (400MHz, CDCl5) § 8,76 (s, 1H), 7,70 (d, 1H), 7,52-7,49 (dd, 1H), 7,32
(d, 1H), 7,13-7,11 (m, 1H), 6,94 (s, 1H), 6,72-6,70 (m, 2H), 6,61 (s, 1H), 5,70 (s, 1H),
4.23-4,19 (m, 2H), 3,60 (s, 3H), 3,58-3,55 (m 2H), 3,48 (s, 2H), 2,68-2,62 (m, 1H),
2,52(s, 3H), 2,28-2,22 (m, 1H), 1,23(s, 9H).

Vidu 139

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1{2 H)-yl)-4-(tert-butoxy)-N-(2,3-
dihydrobenzo[b][1,4]dioxin-6-yl)butanamit 139
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Theo phuong phap tdng hop cia hop chit 108e trong Vi du 108, hop chit ban dau
8f duoc thay bing hop chit ban diu 7b, va hop chét ban dau 8j dugc thay bang 2,3-
dihydrobenzo[b][1,4]dioxin-6-amin (didu ché dugc bang phuong phap d3 biét duge dé
céap trong "Chemical Communications, 2012,48 (64), 7982-7984"), do d6 thu duogc hop
chét néu & d& muc 139 (30mg).
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MS m/z (ESI): 569,2 [M+1]

'H NMR (400MHz, CDCl5) § 9,05 (s, 1H), 7,70 (d, 1H), 7,50 (d, 1H), 7,33 (s,
1H), 7,26 (s, 1H), 6,98 (d, 1H), 6,94 (s, 1H), 6,82 (d, 1H), 6,61 (s, 1H), 5,78-5,77 (m,
1H), 4,27 (s, 4H), 3,60 (5, 3H), 3,51-3,52 (m, 2H), 2,61-2,62 (m, 1H), 2,51 (s, 3H),
2.22-2.26 (s, 1H), 1,22 (m, 9H).

Vidu 140

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(benzo[d][1,3]dioxol-5-y1)-4-(tert-butoxy)butanamit 140

| H
(0] AN N o)
al x /&O 0 o>
0 140

Theo phuong phép tdng hop ciia hop chit 108e trong Vi du 108, hop chét ban dau
8f duoc st dung & bude 2 dugc thay bang hop chat ban dau 7b, va hop chat ban dau 8;
duoc str dung & bude 4 dugc thay bang benzo[d][1,3]dioxol-5-amin (diéu ché duoc
bing phwong phap duge dé cap trong Cong bd don yéu cau cip patent sb

"CN105348251"), do d6 thu duoc hop chit néu & d& muc 140 (25mg).
MS m/z (ESI): 555,1 [M+1]

'H NMR (400MHz, CD;0D) § 7,89 (d, 1H), 7,59 (d, 1H), 7,39 (s, 1H), 7,35 (s,
1H), 7,06 (s, 1H), 6,97 (d, 1H), 6,79 (d, 1H), 6,52 (s, 1H), 5,85-5,81 (m, 1H), 3,65 (s,
3H), 3,55-3,42 (m, 2H), 2,55 (s, 3H), 2,44-2,34 (m, 2H), 1,19 (s, 9H).

Vidu 141

4-(tert-Butoxy)-2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-
(2-metyl-2 H-carbazol-5-yl)butanamit 141

-198-



34935

S
' §
O~ N \©f\N

0 141

Theo phuong phép téng hop ctia hop chit 108e trong Vi du 108, hop chit ban dau
8j dugc thay bang h(_)‘b chat 18a, do d6 thu dwoc hop chit néu & d& muc 141(25mg).

MS m/z (ESD): 579,1 [M+1]

'"H NMR (400MHz, CD;0D) & 7,89 (d, 1H), 7,60 (d, 1H), 7,41-7,39 (m, 2H),
735 (s, 1H), 7,21 (d, 1H), 7,12 (d, 1H), 6,52 (s, 1H), 5,87-5,84 (m, 1H), 3,66 (s, 3H),
3,62-3,52 (m, 1H), 3,51 (5, 2H), 3,47-3,43 (m, 1H), 2,55 (s, 3H), 2,53-2,37 (m, 2H),
1,35-1,31 (m, 2H), 1,19 (s, 9H).

Vidu 142

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(1 H-
indol-4-yl)butanamit 142

| H -
NH
(@) NN N
Cl N OO

Theo phwong phép téng hop ciia hop chat 108e trong Vi du 108, hop chit ban dau
8f duoc thay bang hop chét ban dau 7b, va hop chit ban dau 8j dugc thay bing 1H-
indol-4-amin (diéu ché dugc bang phuong phap di biét duge dé cap trong "Journal of
Medicinal Chemistry, 2005, 48 (9), 3417-3427"), do d6 thu dwgc hop chat néu & dé
muc 142 (25mg).

MS m/z (ESI): 550,1 [M+1]
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'H NMR (400MHz, CD;0D) & 7,89 (d, 1H), 7,59 (d, 1H), 7,45 (d, 1H), 7,40 (s,
1H), 7,38 (d, 2H), 7,28-7,26 (m, 2H), 7,10 (¢, 1H), 6,63-6,61 (m, 1H), 6,57 (s, 1H),
6,03-5,99 (m, 1H), 3,66 (s, 3H), 3,62-3,47 (m, 2H), 2,55 (s, 3H), 2,54-2,40 (m, 2H),
1,20 (s, 9H).

Vidu 143

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(1-
0x0-1,2,3,4-tetrahydroisoquinolin-6-yl)butanamit 143
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Theo phwong phép téng hop ciia hop chit 108e trong Vi du 108, hop chét ban dau
8f duoc thay bang hop chit ban diu 7b, va hop chit ban dau 8j dugc thay bing 6-
amino-3,4-dihydroisoquinolin-1(2H)-on (diéu ché dugc bang phuong phép dugc dé
cép trong Cong bb don yéu cau cép patent s6 “CN103804358"), do d6 thu dugc hop
chét néu & dé muc 143 (20mg).

MS m/z (ESI): 580,6 [M+1]

'"H NMR (400MHz, CDCL5) § 9,69 (s, 1H), 8,05 (d, 1H), 7,70 (d, 1H), 7,64 (d,
1H), 7,51-7,47 (m, 2H), 7,32 (d, 1H), 6,91 (s, 1H), 6,62 (s, 1H), 5,91 (s, 1H), 5,79 (s,
1H), 3,60 (s, 3H), 3,59-3,52 (m, 4H), 3,01 (¢, 2H), 2,68-2,60 (m, 1H), 2,52 (s, 3H),
2,28-2,20 (m, 1H), 1,22 (s, 9H).

Vidu 144

2-{4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-(tert-butoxy)-N-(2-
oxoindolin-6-yl)butanamit 144
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Theo phwong phép tdng hop ctia hop chét 108e trong Vi du 108, hop chit ban dau
8f duoc thay bang hop chét ban dau 7b, va hop chat ban dau 8j dugc thay bang 6-
aminoindol-2-on (diéu ché dugc bing phuong phap duge dé cap trong Cong b don

qubc té s6 “W02009079767"), do d6 thu dugc hop chit néu & d& muc 144 (25mg).
MS m/z (ESI): 566,1 [M+1]

'"H NMR (400MHz, CD;0D) & 8,18 (s, 1H), 8,13 (s, 1H), 7,86 (d, 1H), 7,60-7,57
(m, 2H), 7,39-7,37 (m, 3H), 6,52 (s, 1H), 5,90-5,86 (m, 1H), 4,21 (s, 3H), 3,65 (s, 3H),
©3,58-3,46 (m, 2H), 2,98 (s, 2H), 2,47-2,32 (m, 2H), 1,20 (s, 9H).

Vidu 145

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2 H)-yl)-4-(tert-butoxy)-N-(2-

oxoindolin-5-yl)butanamit 145
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Theo phwong phép tong hop ctia hop chit 108e trong Vi du 108, hop chét ban dau
8f duoc thay bing hop chit ban ddu 7b, va hop chét ban dau 8j duoc thay bang 5-
aminoindol-2-on (diéu ché dugc bang phuong phap d3 biét duoc dé cap trong
"Bioorganic and Medicinal Chemistry, 2013, 21 (7), 1724-1734"), do d6 thu duoc hop
chit néu ¢ d& muc 145 (25mg).

MS m/z (ESI): 566,1 [M+1]
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'H NMR (400MHz, CD;0D) 7,89 (d, 1H), 7,59 (d, 1H), 7,56 (s, 1H), 7,41-7,39
(m, 2H), 7,36 (s, 1H), 6,87 (d, 1H), 6,51 (s, 1H), 5,87-5,82 (m, 1H), 3,65 (s, 3H), 3,55
(s, 2H), 3,54-3,43 (m, 2H), 2,55 (s, 3H), 2,53-2,36 (m, 2H), 1,19 (s, 9H).

Vidu 146 .

Axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)benzoic 146
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Theo phuong phap tdng hop trong Vi du 30, hop chit ban du 4a dugc thay bing
hop chét 1b, do d6 thu dwoc hop chit néu & d& muc 146 (35mg).

MS m/z (ESI): 531,4 [M+1]

'H NMR (400MHz, CD;0D) & 8,03-7,99 (m, 2H), 7,78-7,68 (m, 4H), 7,46 (d,
1H), 6,51 (s, 1H), 5,89-5,77 (m, 1H), 3,69 (d, 3H), 3,58-3,53 (m, 1H), 3,47-3,40 (m,
1H), 3,36 (s, 3H), 2,59-2,51 (m, 4H), 2,44-2,38 (m, 1H).

Vidu 147

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

~ metoxybutanamido)benzoic 147
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Theo phuong phap tdng hop trong Vi du 1, hop chit ban dau 1h duoc thay bing
hop chét 4c, do d6 thu dugc hop chit néu & d& muc 147 (20mg).
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MS m/z (BSI): 513,4 [M+1]

'H NMR (400MHz, DMSO-dy) 5 10,73 (s, 1H), 7,89-7,87 (m, 3H), 7,76 (s, 1H),
7,74 (s, 1H), 7,64-7,61 (dd, 1H), 7,46-7,45 (d, 1H), 7,29 (s, 1H), 6,40 (s, 1H), 5,72-
5,70 (m, 1H), 3,53 (s, 3H), 3,27-3,25 (m, 2H), 3,22 (s, 3H), 2,50 (s, 3H), 2,33-2,30 (m,
2H).

Vidu 148

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)-2-flobenzoic 148
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Theo phuong phép tong hop ciia Vi du 1, hop chit ban dau 1h dugc thay bang
metyl 4-amino-2-flobenzoat (diéu ché dugc bang phuong phéap duge d& cép trong
Céng b don qudc té s6 “W02013068467”), do d6 thu duoc hop chét néu & @& muc
148 (15mg).

MS m/z (ESI): 531,5 [M+1]

'"H NMR (400MHz, DMSO-dq) & 10,79 (s, 1H), 7,89-7,87 (d, 1H), 7,76-7,72 (m,
1H), 7,64-7,62 (dd, 1H), 7,61-7,58 (d, 1H), 7,47-7,45 (d, 1H), 7,40-7,38 (d, 1H), 7,28
(s, 1H), 6,40 (s, 1H), 5,72-5,70 (m, 1H), 3,53 (s, 3H), 3,27-3,25 (m, 2H), 3,22 (s, 3H),
2,50 (s, 3H), 2,33-2,30 (m, 2H).

Vidu 149

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

metoxybutanamido)-2-metoxybenzoic 149
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Theo phwong phép téng hop ctia Vi du 1, hop chit ban dau 1h duoc thay bing
metyl 4-amino-2-metoxybenzoat (diéu ché dugc bang phuong phap dugc dé cép trong
Céng bd don qubc té s6 “WO 2016053794"), do d6 thu dugc hop chit néu & d& muc
149 (42mg).

MS m/z (ESI): 543,5 [M+1]

'H NMR (400MHz, DMSO-dg) 8 10,67 (s, 1H), 7,89 (d, 1H), 7,63 (d, 2H), 7,53
(s, 1H), 7,46 (s, 1H), 7,28 (s, 1H), 7,23 (d, 1H), 6,41 (s, 1H), 5,74-5,70 (m, 1H), 3,77
(s, 3H), 3,54 (s, 3H), 3,30-3,27 (m, 2H), 3,22 (s, 3H), 2,53 (s, 3H), 2,38-2,36 (m, 2H)

Vidu 150

2-(4-(2-Axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-N-(2,2-dimetyl-3-oxo-
3,4-dihydro-2H-benzo[b][1,4]oxazin-6-yl)-4-metoxybutanamit 150

o
| H H
A (e} A N N\©:N 0
cl A © Oi

© 150

Theo phuong phép téng hop ctia Vi du 117, hop chét ban diu 117¢ dugc thay
bing 6-amino-2,2-dimetyl-2H-benzo[b][1,4]oxazin-3(4H)-on (diéu ché dugc bang
phuong phép dugc dé cap trong don yéu cdu cip patent sd “JP 2008013527”), do d6
thu dugc hop chit néu ¢ d muc 150 (40mg).

MS m/z (ESI): 566,4 [M+1]
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'H NMR (400MHz, DMSO-dy) & 10,64 (s, 1H), 10,42 (s, 1H), 7,89-7,87 (d, 1H),
7,64-7,62 (dd, 1H), 7,47-7,46 (d, 1H), 7,39-7,38 (d, 1H), 7,29 (s, 1H), 7,12-7,09 (dd,
1H), 6,88-6,86 (d, 1H), 6,40 (s, 1H), 5,72-5,70 (m, 1H), 3,53 (s, 3H), 3,27-3,25 (m,
2H), 3,22 (s, 3H), 2,50 (s, 3H), 2,33-2,30 (m, 2H), 1,37 (s, 6H)

Vidu 151

1-((Etoxycacbonyl)oxy)etyl 5-((R)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-4-metoxybutanamido)-1H-indol-2-carboxylat 151

1-((Etoxycacbonyl)oxy)etyl 5-((S)-2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-
oxopyridin-1(2H)-yl)-4-metoxybutanamido)-1H-indol-2-carboxylat 152

~

(0]

% _ ™o
Cl\©i§&00 WO 40 _/<o C|\©$£Oo Wo _(o _/<o
o) N\ °\

(0]
151 152

Theo phuong phap téng hop ctia Vi du 14, 15, hop chét ban dau 14a dugc thay
bang axit 5-nitro-1H-indol-2-carboxylic (didu ché dugc bang phuong phap dugc dé
cép trong don yéu cau cép patent s6 "US20160282369"), hop chét ban dau 14b duoc
thay bang 1-cloetyletyl cacbonat (diéu ché duoc bing phuong phap da biét duoc dé
cp trong "Tetrahedron Letters, 2016, 57 (14), 1619-1621"), va hop chéit ban d4u 4b
duoc thay bang hop chit 1g. Sau khi tach khong d6i ximg (diéu kién tach: cot sic ky
SuperChiral S-AD (Chiralway), 2 cm duong kinh trong * Chiéu dai 25cm, 5um; pha
dong: cacbon dioxit: isopropanol = 70:30, tbe d6 dong: 50g/phut), cac phan doan
trong Gng duoc thu gom va ¢d trong diéu kién ap sudt giam dé thu dugc hop chat néu

& cac & muc 151 (90mg) va 152 (96mg).
Hop chat 151:

MS m/z (ESI):668,6 [M+1]
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Phan tich HPLC khong dbi xtmg: thoi gian luu 25,596 phit, d6 tinh khiét khong
d6i xtng 99,3% (cot sdc ky: Lux® Amylose-1 (AD) 4,6¥150 mm Spm (v6i c6t bao
v&); tdc d6 dong: 1ml/phit; pha dong: etanol / n-hexan = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, DMSO-dy) 5 11,98 (s, 1H), 10,41 (s, 1H), 10,22 (s, 1H), 8,09
(s, 1H), 7,90-7,88 (d, 1H), 7,64-7,61 (dd, 1H), 7,48-7,46 (d, 1H), 7,44-7,40 (m, 1H),
7,34 (s, 1H), 7,21-7,20 (d, 1H), 6,93-6,89 (m, 1H), 6,40 (s, 1H), 5,80-5,70 (m, 1H),
4,19-4,14 (m, 2H), 3,55 (s, 3H), 3,27-3,25 (m, 2H), 3,23 (s, 3H), 2,50 (s, 3H), 2,40-
2,30 (m, 2H), 1,60 (d, 3H), 1,24-1,20 (m, 3H)

Hop chét 152:
MS m/z (ESI): 668,5 [M+1]

Phén tich HPLC khéng d6i xtrng: thoi gian luu 11,905 phit, d6 tinh khiét khong
db6i xtmg 100% (cot sic ky: Lux® Amylose-1 (AD) 4,6%150 mm Sum (véi cot bao
v&); tdc dd dong: 1ml/phit; pha dong: etanol / n-hexan = 50/50 (thé tich/thé tich)).

"H NMR (400MHz, DMSO-dy) & 11,98 (s, 1H), 10,41 (s, 1H), 10,22 (s, 1H), 8,09
(s, 1H), 7,90-7,88 (d, 1H), 7,64-7,61 (dd, 1H), 7,48-7,46 (d, 1H), 7,44-7,40 (m, 1H),
7.34 (s, 1H), 7,21-7,20 (d, 1H), 6,93-6,89 (m, 1H), 6,40 (s, 1H), 5,80-5,70 (m, 1H),
4,19-4,14 (m, 2H), 3,55 (5, 3H), 3,27-3,25 (m, 2H), 3,23 (s, 3H), 2,50 (s, 3H), 2,40-
2,30 (m, 2H), 1,60 (d, 3H), 1,24-1,20 (m, 3H)

Vidu 153,154

(5-Metyl-2-0x0-1,3-dioxol-4-yl)metyl (R)-5-(2-(4-(2-axetyl-5-clophenyl))-5-metoxy-
2-oxopyridin-1(2H)-yl)-4-metoxybutanamido)- 1 H-indol-2-carboxylat 153

(5-Metyl-2-0x0-1,3-dioxol-4-yl)metyl (S)-5-(2-(4-(2-axetyl-5-clophenyl))-5-metoxy-2-
oxopyridin-1(2H)-yl)-4-metoxybutanamido)-1H-indol-2-carboxylat 154
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Theo phuong phép tdng hop ctia Vi du 14, 15, hop chit ban du 14a duoc thay
bing axit 5-((tert-Butoxycacbonyl)amino)-1H-indol-2-carboxylic (diéu ché dugc bang
phuong phap da biét dugc d& cap trong "Journal of the American Chemical Society,
2007, 129 (17), 5384-5390"), hop chét ban diu 14b dugc thay thé bing 4-(clometyl)-5-
metyl-1,3-dioxol-2-on (diéu ché dugc bing phuong phap duge dé cap trong don yéu
cdu cAp patent s§ "CN103450146"), va hop chit ban diu 4b dugc thay thé bing hop
chit 1g. Sau khi tach khong dbi ximg (didu kién tach: khong déi xtmg diéu ché cot
CHIRAL PAK IE, 20*250 mm, 5um; pha dong: metanol: etanol = 50 : 50, tdc do
dong: 10ml/phit), cac phan doan twong tng dugc thu gom va ¢d trong diéu kién ap

suét giam dé thu duoc hop chét néu & cic dé muc 153 (60mg) va 154 (25mg).
Hop chét 153:
MS m/z (ESI): 664,5 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian luu 7,129 pht, (cot sac ky: CHIRAL
PAK IE 4,6*150 mm 5Spm (v6i cot bao vé); toc do dbng: Iml/phut; pha dong:
metanol/etanol = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, DMSO-d) & 11,95 (s, 1H), 10,39 (s, 1H), 8,08 (s, 1H), 7,89-
7,87 (d, 1H), 7,64-7,61 (dd, 1H), 7,47-7,45 (d, 1H), 7,44-7,41 (dd, 1H), 7,40-7,38 (d,
1H), 7,34 (s, 1H), 7,19-7,18 (d, 1H), 6,40 (s, 1H), 5,80-5,70 (m, 1H), 5,23 (s, 2H), 3,53
(s, 3H), 3,27-3,25 (m, 2H), 3,22 (s, 3H), 2,50 (s, 3H), 2,40-2,30 (m, 2H), 2,23 (s, 3H)

Hop chat 154:

MS m/z (ESI): 664,5 [M+1]
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Phén tich HPLC khong dbi xtng: thai gian luu 8,579 phut, (cot sic ky: CHIRAL
PAK IE, 4,6%150 mm, Sum; tbc do dong: 1ml/phut; pha dong: metanol/etanol = 50/50
(thé tich/thé tich)).

"H NMR (400MHz, DMSO-d) § 11,95 (s, 1H), 10,39 (s, 1H), 8,08 (s, 1H), 7,89-
7,87 (d, 1H), 7,64-7,61 (dd, 1H), 7,47-7,457 (d, 1H), 7,44-7,41 (dd, 1H), 7,40-7,38 (d,
1H), 7,34 (s, 1H), 7,19-7,18 (d, 1H), 6,40 (s, 1H), 5,80-5,70 (m, 1H), 5,23 (s, 2H), 3,53
(s, 3H), 3,27-3,25 (m, 2H), 3,22 (5, 3H), 2,50 (s, 3H), 2,40-2,30 (m, 2H), 2,23 (s, 3H)

Vidu 155

Axit 4- (2-(4-(2-axety1—S—CIophenyl);S -metoxy-2-oxopyridin-1(2H)-

| H
Oy N
cl NN O OH
o)
o)
155

Theo phuong phép téng hop clia Vi du 7, hop chét ban dau 7¢ dugc thay bang

yl)hexanamido)benzoic 155

butyl triflometansulfonat (diéu ché dugc bing phuong phép da biét dugc dé cap trong
"Perkin 1,2000, (4), 571-574"), do d6 thu dugc hop chit néu & dé muc 155 (25mg).

MS m/z (ESI): 511,4 [M+1]

'H NMR (400MHz, CD;0D) 5 8,01 (d, 2H), 7,88 (d, 1H), 7,75 (d, 2H), 7,58 (dd,
1H), 7,41 (d, 1H), 7,38 (s, 1H), 6,53 (s, 1H), 5,80-5,76 (m, 1H), 3,65 (s, 3H), 2,55 (s,
3H), 2,28-2,14 (m, 2H), 1,50-1,37 (m, 4H), 0,98 (t, 3H).

Vidu 156

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-
yl)propanamido)benzoic 156
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Theo phuong phép tdng hop ciia Vi du 7, hop chit ban dau 7c dugc thay béng
iodometan, do d6 thu duoc hop chit néu & d& muc 156 (30mg).

MS m/z (ESI): 469,1 [M+1]

'H NMR (400MHz, CDCLy) 10,03 (s, 1H), 8,13 (d, 2H), 7,90 (d, 2H), 7,73 (d,
1H), 7,53-7,50 (m, 1H), 7,34 (s, 1H), 7,18 (s, 1H), 6,71 (s, 1H), 6,11-6,06 (m, 1H),
3,65 (s, 3H), 2,55 (s, 3H), 1,77-1,75 (m, 3H).

Vidu 157

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-

yl)butanamido)benzoic 157

: H
NG~ N N\(\I
Clu l A 0 \Jﬁ(OH
\ 0
T

Theo phuong phép tong hop cta Vi du 7, hop chit ban dau 7¢ dugc thay bang
iodoetan, do d6 thu dugc hop chit néu & dé muc 157 (6mg).

MS m/z (ESI): 483,2 [M+1]

'H NMR (400MHz, CDCLy) § 10,04 (s, 1H), 8,15 (d, 2H), 7,93 (d, 2H), 7,73 (d,
1H), 7,53-7,50 (m, 1H), 7,34-7,29 (m, 2H), 6,72 (s, 1H), 5,93-5,89 (m, 1H), 3,65 (s,
3H), 2,54 (s, 3H), 2,39-2,30 (m, 1H), 2,08-2,03 (m, 1H), 1,12-1,08 (m, 3H).

Vidu 158
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Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
metylxyclopropyl)propanamido)benzoic 158

[¢] 158
o Ay
0. A, -
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Buée 1

tert-Butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-metylpent-
4-enoat 158a

Hop chat 7b (250mg, 638,01umol) dugc hoa tan trong 10ml tetrahydrofuran. Sau
khi 1am lanh dén -78°C, dung dich phan tmg dugc thém 3-bromo-2-metylpropen |
(172,26mg, 1,28mmol) va dung dich chira lithi bis(trimetylsilyl)amit (427,02mg,
2,55mmol) trong tetrahydrofuran va dugc khudy trong 1 gir & -78°C. Dung dich phan
tng dugc thém dung dich amoni clorua bao hoa dé ngirng phan g, va duogc chiét
bang etyl axetat. Pha hitu co duge cd trong diéu kién 4p sudt giam va dugc tinh ché
bang sic ky cot silicagel v6i hé rira giai B d& thu duoc hop chit néu & dé muc 158a
(250mg, hiéu suit: 87,87%).

Budc 2

tert-Butyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(1-
metylxyclopropyl)propanoat 158b

Trong bé d4, dietyl kém (2,69mmol, 2,69ml) dugc hoa tan trong 15ml
diclometan, tiép theo dung dich chira axit trifloaxetic (306,82mg, 2,69mmol) trong
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diclometan dugc thém vao tir tir tng giot, tiép theo 1a thém ting giot dung dich chira
diiodometan (720,72mg, 2,69mmol) trong diclometan va dung dich cudi chira hop chét
d3 didu ché so bd 158a (60mg, 134,55umol) trong diclometan. Sau khi khudy trong 24
gi0 ¢ nhiét do trong phong, dung dich phan ting dugc 1am lanh trong bon d4, thém
10m axit clohydric, va dugc chiét bing etyl axetat (50mlx3). Pha hitu co dugc gom
lai, Jam kho trén natri sulfat khan, va loc. Phén loc dugc ¢b trong diéu kién ap suét
giam dé thu duoc hop chét thé néu & d& muc 158b (50mg), hop chit nay dugc sit dung
truc tiép trong phan tmg tiép theo ma khong can tinh ché.

Theo phuong phap téng hop ciia Vi du 7, hop chét ban dau 7d duoc thay bing
hop chét tho 158b, do d6 thu dugc hop chét néu & d& muc 158 (10mg).

MS m/z (ESI): 523,4 [M+1]

'H NMR (400MHz, CD;0D) & 10,52 (s, 1H), 8,01-8,00 (m, 1H), 7,98-7,97 (m,
1H), 7,87-7,85 (d, 1H), 7,77-7,76 (d, 1H), 7,75-7,74 (d, 1H), 7,59-7,56 (dd, 1H), 7,40
(s, 1H), 7,39-7,38 (d, 1H), 6,51 (s, 1H), 6,01-5,95 (m, 1H), 3,60 (s, 3H), 2,50 (s, 3H),
2,35-2,25 (m, 1H), 2,00-1,90 (m, 1H), 1,18 (s, 3H), 0,42-0,38 (m, 1H), 0,35-0,31 (m,
1H), 0,30-0,25 (m, 2H).

Vidu 159

Axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclobutylpropanamido)benzoic 159

Cl X (o}

159
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Axit 3-xyclobutylpropionic 159a (500mg, 3,90mmol, dugc didu ché bang phuong
phap d3 biét dugc dé cap trong "Organic Process Research & Development, 2008, 12
(2), 183-191") dugc hoa tan trong 5Sml cacbon tetraclorua, tiép theo phospho tribromua
(1,06g, 3,90mmol) va brom (1,56g, 9,75mmol) dugc thém vao. Dung dich phan mg
duogc 1am néng dén 85°C va dugc khudy trong 12 gid. Dung dich phan Gng duoc lam
ngudi dén nhiét do trong phong va dugc rira bang dung dich natri bisulfat bdo hoa. Pha
hiru co duoc séy khé trén natri sulfat khan, va loc. Phin loc dugc ¢6 trong diéu kién ap
sut giam, va duoc tinh ché bang sic ky cot silicagel véi hé rira gidi B dé thu dugc hop

chét néu & d& muc 159b (300mg, hiéu suét: 37,14%).

Theo phuong phap tdng hop trong Vi du 30, hop chét ban diu 4a dugc thay bang
hop chét 159b, do d6 thu duge hop chét néu & d& muc 159 (60mg).

MS m/z (ESI): 541,1 [M+1]

'H NMR (400MHz, DMSO-dq) § 12,74 (br, 1H), 10,82 (s, 1H), 7,93-7,90 (m,
2H), 7,85-7,75 (m, 4H), 7,42 (d, 1H), 6,41 (d, 1H), 5,72-5,66 (m, 1H), 3,65 (d, 3H),
2,49 (s, 3H), 2,27-2,18 (m, 3H), 2,01-1,91 (m, 2H), 1,79-1,66 (m, 4H).

Vidu 160, 161

Axit (R)-4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclobutylpropanamido)benzoic 160

Axit (S)-4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclobutylpropanamido)benzoic 161
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Hop chét 159 (50mg, 92,43pmol) dugc tach khong dbi xtng (didu kién tach: cot
sic ky: SuperChiral S-AD (Chiralway), 0,46 cm dudng kinh trong*15 cm chiu dai,
5pm; pha ddng: cacbon dioxit: etanol: dietylamin = 60: 40:0,05, tbc do dong:
50g/phut). Cac phan doan tuong Umg dugc thu gom va c6 trong didu kién ap suit giam

@8 thu duoc hop chit néu & d& muc 160 (20mg) va hop chéit 161 (20mg).
Hop chit 160:
MS m/z (ESI): 541,2 [M+1]

Phén tich HPLC khong d6i xtmg: thoi gian uu 6,264 phut, (cot sic ky: Lux
Amylose-1 (AD) 4,6%150 mm Sum (v6i cft bao vé€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 70/30 (thé tich/thé tich)).

'H NMR (400MHz, CD;0D) 8 7,97 (d, 2H), 7,73-7,63 (m, 4H), 7,46 (d, 1H),
6,47 (s, 1H), 5,76-5,70 (m, 1H), 3,65 (d, 3H), 2,34 (d, 3H), 2,29-2,21 (m, 3H), 2,06-
1,43 (m, 6H).

Hop chit 161:
MS m/z (ESI):541,4 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian luu 9,045 phut, (cot sic ky: Lux
Amylose-1 (AD) 4,6*150 mm 5um (v6i cft bdo v€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 70/30 (thé tich/thé tich)).

'H NMR (400MHz, CD;0D) § 7,97 (d, 2H), 7,73-7,63 (m, 4H), 7,46 (d, 1H),
6,47 (s, 1H), 5,76-5,70 (m, 1H), 3,65 (d, 3H), 2,34 (d, 3H), 2,29-2,21 (m, 3H), 2,06-
1,43 (m, 6H).

Vidu 162
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Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

xyclobutoxybutanamido)benzoic 162

: o)
| H
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2-(Xyclobutoxy)etanol 162a (224mg, 1,93mmol, diéu ché dugc bang phuong
phap duoc @ cp trong Cong bd don qudc té s6 “WO 2015120786") duge hoa tan
trong 10ml diclometan, tiép theo 2,6-dimetyl pyridin (206,64mg, 1,93mmol) dugc )
sung, tiép theo 12 thém timg giot triflometansulfonic anhydrit (598,49mg, 2,12mmol).
Sau khi khudy trong 2 gid, dung dich phan g dugc thém 15ml nuée, va hai pha duge
tach. Pha nudc duoc chiét béng 15ml diclometan. Pha hitu co dugc gom lai, dugc rira
bang dung dich natri clorua bio hoa (15ml x2), 1am kho trén natri sulfat khan, va loc.
Phén loc dugc ¢ trong didu kién 4p suét giam dé thu duoc hop chét thd néu & d& muc
162b (420mg), hop chit nay duoc sir dung truc tiép trong phan tmg tiép theo ma
khéng cén tinh ché.

Theo phuong phap tong hop trong Vi du 7, hop chét ban dau 7¢ dugc thay bang
hop chit thé 162b, do d6 thu duoc hop chit néu & dé muc 162 (35mg).

MS m/z (ES): 553,4 [M+1]

'"H NMR (400MHz, DMSO-d¢) 810,75 (s, 1H), 7,91-7,87 (m, 3H), 7,76 (d, 2H),
7,63 (dd, 1H), 7,44 (d, 1H), 7,29 (s, 1H), 6,42 (s, 1H), 5,79-5,75 (m, 1H), 3,87-3,80
(m, 1H), 3,54 (s, 3H), 3,33-3,31 (m, 1H), 3,24-3,22 (m, 1H), 2,49(s, 3H), 2,41-2,28
(m, 2H), 2,10-2,01 (m, 2H), 1,82-1,68 (m, 2H), 1,60-1,52 (m, 1H), 1,44-1,34 (m, 1H).

-214-



34935

Vidu 163, 164

Axit (R)- 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-

xyclobutoxybutanamido)benzoic 163

~Axit (S)- 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-4-
xyclobutoxybutanamido)benzoic 164
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Hop chit 162 (32mg, 57,87pmol) dugc tach khong d6i xtmg (diéu kién tach: cot
diéu ché khong d6i xtmg CHIRAL PAK IF, 20*¥250 mm, S5um; pha dong: n-hexan:
etanol (chtra 0,01% axit trifloaxetic) = 50:50, tbc d6 dong: 6,0ml/phit). Cac phan doan
tuong ung dugc thu gom va co trong didu kién 4p sut giam dé thu dugc hop chit néu

& d& muc 163 (15mg) va hop chét 164 (15mg).
Hop chit 163:
MS m/z (ESI):553,4 [M+1]

Phén tich HPLC khéng dbi xtmg: thoi gian lwu 3,577 phit, (cot sac ky:
CHIRALPAK IF 150*4,6 mm, Sum (v6i cdt bao v€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, DMSO-dy) § 10,77 (s, 1H), 7,91-7,87 (m, 3H), 7,77 (d, 2H),
7,63 (dd, 1H), 7,44 (d, 1H), 7,29 (s, 1H), 6,42 (s, 1H), 5,79-5,75 (m, 1H), 3,87-3,80
(m, 1H), 3,54 (s, 3H), 3,33-3,31 (m, 1H), 3,24-3,16 (m, 1H), 2,49 (s, 3H), 2,38-2,30
(m, 2H), 2,10-2,02 (m, 2H), 1,79-1,71 (m, 2H) , 1,59-1,50 (m, 1H), 1,44-1,36 (m, 1H).

Hop chit 164:

MS m/z (ESI):553,4 [M+1]
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Phan tich HPLC khéng d6i ximg: thoi gian hru 8,134 phiit, (cot sic ky:
CHIRALPAK IF 150*4,6 mm, Sum (v6i cdt bdo v€); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

"H NMR (400MHz, DMSO-d;) § 12,77 (s, 1H), 10,79 (s, 1H), 7,91-7,87 (m, 3H),
7,77 (d, 2H), 7,63 (dd, 1H), 7,44 (d, 1H), 7,29 (s, 1H), 6,42 (s, 1H), 5,78-5,75 (m, 1H),
3,87-3,80 (m, 1H), 3,54 (s, 3H), 3,33-3,31 (m, 1H), 3,24-3,18 (m, 1H), 2,49 (s, 3H),
2,40-2,28 (m, 2H), 2,10-2,01 (m, 2H), 1,81-1,68 (m, 2H), 1,59-1,52 (m, 1H), 1,46-1,36
(m, 1H).

Vidu 165

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-((1R,4R)-4-
hydroxyxyclohexyl)propanamido)benzoic 165
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Budc 1

Etyl 3-((1R,4R)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)acrylat 165b
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(1R,4R)-4-((tert-Butyldimetylsilyl)oxy)xyclohexan-1-carbaldehyt 165a (3,2g,
13,2mmol, dugc didu ché bang phuong phap di biét dugc d& cap trong "Bioorganic &
Medicinal Chemistry Letters, 2016 26(14), 3213-3215") dugc hoa tan trong 50 ml
toluen, tiép theo (carbetoxymetylen)triphenylphosphoran (5,518g, 15,84mmol) dugc
thém vao. Dung dich phan tmg dugc dé néng dén 100°C va dugc khudy trong 16 gio.
Dung dich phan timg dugc lam ngudi dén nhiét do trong phong, va duge co trong diéu
kién &p suét giam. Phéan c3n thu duoc duoc thém 50ml dung dich natri bicacbonat bio
hoa, va dugc chiét bing etyl axetat (100ml x2). Pha hiru co dugc gom lai, 1am kho trén
natri sulfat khan, va loc. Phén loc dugc ¢b trong diéu kién ap suit giam, va phﬁn can
thu duge duge tinh ché bing sic ky cot silicagel v6i hé rira giai B dé thu dugc hop
chét néu & d& muc 165b (3,2g, hidu suét: 73,69%)

Budc 2
Etyl 3-((1R,4R)-4-((tert-butyldimetylsilyljoxy)xyclohexyl)propanoat 165¢c

Hop chét 165b (1,5g, 4,8mmol) dugc hoa tan trong 30ml etyl axetat, tiép theo
paladi trén cacbon (51,08mg, 0,48mmol) dugc thém vao. HE phan Umg dugc théi hydro
ba 14n. Dung dich phan tmg dugc khudy trong 3 gi& & nhiét do trong phong, va sau d6
duoc loc. Phan loc dugce cb trong diéu kién 4p suét giam va dugc tinh ché bang sic ky
cot silicagel véi hé rira giai B dé thu duoc hop chét néu & dé muc 165¢ (1,509¢g, hiéu
sut: 94,96%).

Buéce 3
2-Bromo-3-((1R,4R)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)propanoat 165d

Hop chat 165¢ (1,11g, 3,53mmol) dugc hoa tan trong 40ml tetrahydrofuran Dung
dich phan tmg duoc 1am lanh dén -78°C, thém lithi bis(trimetylsilyl)amit (620,03mg,
3,71mmol) theo mé, va duoc khudy trong 60 phut, tiép theo 13 thém trimetylclosilan
(383,39mg, 3,53mmol) va N-bromosucxinimit (628,08mg, 3,53mmol). Sau khi Kkhudy
trong 2 gi®, dung dich phan tng dugc dé 4m dén nhiét d6 trong phong va sau d6 dugc
khudy trong 1 gir. Dung dich phan tmg dugc thém 50ml dung dich natri clorua bao
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hoa, va dugc chiét bang etyl axetat (50ml x 3). Pha hitu co dugc gom lai, 1am khé trén
natri sulfat khan, va loc. Phén loc duge cd trong diéu kién ap suét gidm, va dugc tinh
ché bang sic ky cot silicagel véi hé rira giai B dé thu duoc hop chét néu & d& muc

165d (260mg, hiéu sudt: 17,79%).
Budéc 4
Axit 2-bromo-3-((1R,4R)-4-((tert-butyldimetylsilyl)oxy)xyclohexyl)propanoic 165e

Hop chét 165d (260mg, 0,66mmol) duge hoa tan trong 4ml tetrahydrofuran, tiép
theo lithi hydroxit monohydrat (83,19mg, 1,98mmol) dugc thém vao. Sau khi khudy
trong 2 gio, dung dich phan ung dugc thém timg giot dung dich axit xitric 10% dé diéu
chinh d6 pH dén 3-4, va dugc chiét bing etyl axetat (25mlx2). Pha hitu co dugc gom
lai, dugc rira béng 50ml dung dich natri clorua bdo hoa, 1am kho trén natri sulfat khan,
va loc. Phan loc dugc c6 trong didu kién 4p suit giam dé thu dugc hop chit tho néu &
dé muc 165¢ (240mg), hop chit nay dugc st dung truc tiép trong phan ting tiép theo
ma khong can tinh ché.

Buée 5

Axit 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-((1R,4R)-4-
((tert-butyldimetylsilyl)oxy)xyclohexyl)propionic 165f

Magie tert-butoxit (171,41mg, 1,01mmol) dugc hoa tan trong 30ml
tetrahydrofuran, tiép theo hop chat thé 165e (239,46mg, 0,66mmol), kali tert-butoxit
(59,4mg, 0,53mmol) va hop chit 1f (140mg, 0,5mmol) dugc thém vao. Sau khi Kkhudy
trong 16 gid & 60°C, dung dich phan ung dugc lam ngudi dén nhiét d6 trong phong,
thém timg giot axit clohydric 1M dé diéu chinh d6 pH dén 3-4, va dugc chiét bing etyl
axetat (100m1x2). Pha hitu co dugc gom lai, lam kho trén natri sulfat khan, va loc.
Phén loc dugc cd trong diéu kién ap suét giam va duge tinh ché bang sic ky cot
silicagel v6i hé rira giai A @& thu dugc hop chit néu & dé muc 165e (283mg, hiéu suét:
24,96%).

Budce 6
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Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-((1R,4R)-4-
((tert-butyldimetylsilyl)oxy)xyclohexyl)propanamido)benzoat 165g

Hop chét 165e (300mg, 0,53mmol) dugc hoa tan trong 20ml etyl axetat. Dung
dich phan tng dugc thém hop chét 4c (80,67mg, 0,53mmol) va N,N-
diisopropyletylamin (0,28ml, 1,6mmol), va sau d6 dung dich chutra 4,6-tripropyl-
1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat (50%, 679,18mg,
1,07mmol). Dung dich phén Gng dugc dé 4m dén 60°C, va dugc khudy trong 2 gid.
Dung dich phan tng dugc 1am ngudi dén nhiét do trong phong va dugc cd trong diéu
kién ap sut giam. Phin cin thu duoc duoc tinh ché bang sic ky cot silicagel v6i hé

rira giai B dé thu duoc hop chit néu & dé muc 165g (60mg, hiéu sudt: 15,36%).
Budc 7

Metyl 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-((1R,4R)-4-
hydroxyxyclohexyl)propanamido)benzoat 165h

Hop chét 165g (60mg, 0,09mmol) duoc hoa tan trong 10ml tetrahydrofuran, tiép
theo tetrabutylamoni florua (180,49mg, 0,69mmol) dugc thém vao. Dung dich phan
g dugc dé 4m dén 66°C va duoc khudy trong 8 gid. Sau khi lém ngudi dén nhiét d6
trong phong, dung dich phan tmg dugc thém 20ml nudce, va duge chiét bang etyl axetat
(25mlx4). Pha hiru co dugc gom lai, dugc rira 1an lugt bang nudc (25mLx4) va natri
clorua bao hoa (25ml), 1am kho trén natri sulfat khan, va loc. Phén loc duoc cd trong
diéu kién ap sut giam, va phﬁn can thu dugc dugc tinh ché béng sic ky cot silicagel

v6i hé rira giai A @ thu duoc hop chét néu & @& muc 165h (26mg, hiéu suét: 49,78%).
Budc 8

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl1)-3-((1R 4R )-4-
hydroxyxyclohexyl)propanamido)benzoic 165

Hop chét 165h (25mg, 0,04mmol) duoc hoa tan trong 3,63ml hdn hgp dung méi
chira tetrahydrofuran va metanol (thé tich/thé tich = 10:1), tiép theo 0,33ml dung dich
lithi hydroxit IM dugc thém vao. Sau khi khudy trong 16 gid, dung dich phan tng
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duge thém timg giot axit clohydric 10% dé diéu chinh d6 pH dén 3-4, va dugc chiét
biang etyl axetat (50mlx2). Pha hitu co dugc gom lai, 1am kho trén natri sulfat khan, va
loc. Phan loc dugc co trong diéu kién ap suét giam, va phﬁn can thu duoc dugc tinh
ché bing sic ky 16ng cao ap (Waters 2767-SQ detecor2, hé rira gii: axetonitril, nudc)

d8 thu dugc hop chét néu & @& muc 165 (8mg, hiéu suat: 32,46%).
MS m/z (ESI):567,5 [M+1]

'"H NMR (400MHz, DMSO-dq) & 10,78 (s, 1H), 7,91-7,87 (m, 3H), 7,75 (s, 1H),
7,73 (s, 1H), 7,64-7,62 (dd, 1H), 7,48-7,47 (d, 1H), 7,28 (s, 1H), 6,42 (s, 1H), 5,95-
5,83 (m, 1H), 4,46 (m, 1H), 3,54 (s, 3H), 2,48 (s, 3H), 2,09-2,07 (m, 1H), 2,01-1,99
(m, 1H), 1,90-1,84 (m, 1H), 1,82-1,72 (m, 4H), 1,08-0,96 (m, 4H).

Vidu 166

Axit 4-(2-(4-(5-clo-2-propionylphenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
(tetrahydro-2H-pyran)-2-yl)propanamido)benzoic 166

Theo phuong phép tong hop ctia Vi du 8, hop chit 8g duoc thay bang
(tetrahydro-2H-pyran-2-yl)mety] triflometansulfonat (didu ché duogc bang phuong
phap dugc dé cap trong Cong bb don qubc té s6 “W02016046159"), do d6 thu dugce
hop chit néu & & muc 166 (30mg).

MS m/z (ESI):567,4 [M+1]

'H NMR (400MHz, CD;0D) & 8,01-7,97 (m, 2H), 7,86-7,82 (m, 1H), 7,75-7,70
(m, 2H), 7,58-7,55 (m, 1H), 7,41-7,38 (dd, 1H), 7,36- 7,30 (m, 1H), 6,49-6,48 (d, 1H),
5,91-5,60 (m, 1H), 4,00-3,94 (m, 1H), 3,62 (s, 3H), 3,44-3,39 (m, 1H), 3,25-3,21 (m,
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1H), 3,00-2,95 (m, 2H), 2,50-2,27 (m, 2H), 1,85-1,74 (m, 1H), 1,71-1,68 (m, 1H),
1,66-1,45 (m, 3H), 1,42-1,38 (m, 1H), 1,13-1,08 (m, 3H)
Vi du 167

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclopropylpropanamido)benzoic 167

| H
O~ N N
! B
c N0 o} OH
o
0] 167

Theo phwong phép téng hop ctia Vi du 7, hop chit ban d4u 7¢ duoc thay bang
bromometylxyclopropan (diéu ché dugc bang phuong phap dugc dé cap trong Cong
bb don yéu ciu cip patent s6 "CN106242941"), do d6 thu duoc hop chét néu & dé muc
167 (18mg).

MS m/z (ESI):509,4 [M+1]

'H NMR (400MHz, DMSO-ds) § 10,79 (s, 1H), 7,93-7,88 (m, 3H), 7,76 (s, 1H),
7,74 (s, 1H), 7,64-7,62 (d, 1H), 7,46 (s, 1H), 7,33 (s, 1H), 6,42 (s, 1H), 5,81-5,77 (m,
1H), 3,55 (s, 3H), 2,50 (s, 3H), 2,22-2,14 (m, 1H), 1,91-1,83 (m, 1H), 0,68-0,64 (m,
1H), 0,49-0,42 (m, 1H), 0,40-0,33 (m, 1H), 0,30-0,20 (m, 2H).

Vidu 168

Axit (S)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclopropylpropanamido)benzoic 168

Cl N 0
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Hop chat 167 (180mg, 353,77umol) dugc tich khong déi xtng (diéu kién tach:
cot didu ché khong dbi xtmg: Lux Amylose-1 (AD) 21,2*250 mm 5um; pha dong: n-
hexan: etanol (chtta 0,01% axit trifloaxetic) = 30:70, tbc d6 dong: 10,0ml/phut). Céc
phan doan tuong tng ducjc thu gom va cb trong diéu kién ap suét giam dé thu duoc

hop chét néu & d& muc 168 (40mg).
MS m/z (ESI): 509,4 [M+1]

Phén tich HPLC khong d6i xtmg: thoi gian luru 11,482 phit, (cot sic ky: Lux
Amylose-1 (AD) 4,6%150 mm 5Spm (véi cft bao vé); pha dong: n-hexan/etanol (chira
axit trifloaxetic 0,1%) = 70/30 ( thé tich/thé tich)).

'H NMR (400MHz, CD;0D) & 8,01-8,00 (m, 1H), 7,98-7,97 (m, 1H), 7,90-7,85
(d, 1H), 7,75-7,74 (m, 1H), 7,73-7,71 (m, 1H), 7,59-7,56 (dd, 1H), 7,40 (s, 1H), 7,39-
738 (d, 1H), 6,51 (s, 1H), 5,84-5,80 (m, 1H), 3,60 (s, 3H), 2,50 (s, 3H), 2,20-2,00 (m,
2H), 0,85-0,75 (m, 1H), 0,55-0,45 (m, 2H), 0,35-0,25 (m, 2H)

Vidu 169

Axit 4-(2-(4-(6-axetyl-3-clo-2-flophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclopropylpropanamido)benzoic 169

Cl N o

Theo phuong phap téng hop ciia Vi du 30, hop chit ban diu 4a duoc thay bing
(bromometyl)xyclopropan dé thu duoc hop chét néu & d& muc 169 (20mg).

MS m/z (ESI): 527,2 [M+1]

'H NMR (400MHz, CD,0D) & 8,01-8,00 (d, 1H), 7,99-7,98 (d, 1H), 7,76-7,67
(m, 4H), 7,49-7,46 (d, 1H), 6,48 (s, 1H), 5,90-5,80 (m, 1H), 3,66 (s, 3H), 2,53-2,48 (m,
3H), 2,15-2,05 (m, 2H), 0,80-0,75 (m, 1H), 0,55-0,45 (m, 2H), 0,25-0,20 (m, 2H)

-222-



34935

Vidu 170

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclobutylpropanamido)benzoic 170

Cl A (e]

Theo phuong phép téng hop cia Vi du 4, hop chét ban dau 4a duoc thay bang
hop chét 159b, do d6 thu dwoc hop chit néu & d& muc 170 (42mg).

MS m/z (ESI): 523,2 [M+1]

'"H NMR (400MHz, CD;0D) & 8,02-8,00 (m, 2H), 7,89 (d, 1H), 7,77-7,74 (m,
2H), 7,59 (dd, 1H), 7,41 (d, 1H), 7,38 (s, 1H), 6,51 (s, 1H), 5,76-5,72(m, 1H), 3,66 (s,
3H), 2,56 (5, 3H), 2,36-2,23 (m, 3H), 2,20-2,10 (m, 2H), 1,96-1,77 (m, 4H).

Vidul71, 172

Axit (8)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclobutylpropanamido)benzoic 171

Axit (R)-4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
xyclobutylpropanamido)benzoic 172

b ) Ny

Z>N N> N/YN

Cl X o (0] OH cl X o 0o OH
o 0

° 171 0 172

Hop chit 170 (38mg, 0,07mmol) dugc tach khong dbi ximg (diéu kién tach: cot
diéu ché khong dbi ximg CHIRAL PAK IE, 20%¥250 mm, 5um; pha dong: etanol (chira
0,01% axit trifloaxetic) = 100, tdc do dong: 6,0ml /phut). Cac phan doan twong tmg
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drgc thu gom va cb trong diéu kién ap sudt giam dé thu dugc hop chat néu ¢ d& muc
171 (18mg) va hop chét 172 (18mg).
Hop chét 171:
MS m/z (ESI):523,2 [M+1]

Phén tich HPLC khong ddi xtng: thoi gian luu 9,644 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150mm 5um (vdi ct bao v€); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 40/60 (thé tich/thé tich)).

'H NMR (400MHz, CD;0D) § 8,02-8,00 (m, 2H), 7,89 (d, 1H), 7,77-7,74 (m,
2H), 7,59 (dd, 1H), 7,41 (d, 1H), 7,38 (s, 1H), 6,51 (s, 1H), 5,76-5,72(m, 1H), 3,66 (s,
3H), 2,56 (s, 3H), 2,36-2,23 (m, 3H), 2,20-2,10 (m, 2H), 1,96-1,77 (m, 4H).

Hop chat 172:
MS m/z (ESI):523,2 [M+1]

Phén tich HPLC khong d6i xtng: thoi gian hru 3,831 phut, (cdt sic ky: CHIRAL
PAK IE 4,6*150mm Spum (vé&i cdt bao vé); pha dong: n-hexan/etanol (chira axit
trifloaxetic 0,1%) = 40/60 (thé tich/thé tich)).

"H NMR (400MHz, CD;0D) § 8,02-8,00 (m, 2H), 7,89 (d, 1H), 7,77-7,74 (m,
2H), 7,59 (dd, 1H), 7,41 (d, 1H), 7,38 (s, 1H), 6,51 (s, 1H), 5,76-5,72(m, 1H), 3,66 (s,
3H), 2,56 (s, 3H), 2,36-2,23 (m, 3H), 2,20-2,10 (m, 2H), 1,96-1,77 (m, 4H).

Vidul73

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(3,3-
dimetylxyclobutyl)propanamido)benzoic 173
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Theo phuong phap tdng hop ciia Vi du 165, hop chét ban dau 165a duoc thay
bang 3,3-dimetylxyclobutan-1-carbaldehyt (diéu ché duoc bang phuong phap duogc dé
cip trong Cong bd don qudc té s6 “W02015129926"), do d6 thu dwoc hop chit néu &
dé muc 173 (25mg).

MS m/z (ESI): 551,2 [M+1]

'H NMR (400MHz, CD;0D) & 8,00 (s, 1H), 7,98 (s, 1H), 7,88-7,86 (d, 1H), 7,74
(s, 1H), 7,72 (s, 1H), 7,59-7,26 (dd, 1H), 7,40-7,39 (d, 1H), 7,37 (s, 1H), 6,49 (s, 1H),
5,71-5,69 (m, 1H), 3,64 (s, 3H), 2,53 (s, 3H), 2,30-2,25 (m, 3H), 1,95-1,85 (m, 2H),
1,65-1,60 (m, 1H), 1,55-1,50 (m, 1H), 1,26 (s, 3H), 1,06 (s, 3H).

Vidu 174

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-
(tetrahydrofuran-2-yl) propanamido)benzoic 174

Cl X (0]

‘Theo phwong phép téng hop ctia Vi du 7, hop chét ban dau 7c dugc thay bing
(tetrahydrofuran-2-yl)metyl triflometansulfonat (diéu ché duoc bang phuong phép
duoc d& cap trong Cong bd don qudc té sb “W02003095438"), do d6 thu dugc hop
chét néu & d& muc 174 (15mg).

MS m/z (ESI): 539,1 [M+1]
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'H NMR (400MHz, CD;0D) § 8,01-8,00 (m, 1H), 7,98-7,97 (m, 1H), 7,90-7,85
(m, 1H), 7,75-7,71 (m, 2H), 7,59-7,56 (dt, 1H), 7,40-7,38 (m, 1H), 7,37-7,34 (m, 1H),
6,52-6,48 (m, 1H), 5,70-5,60 (m, 1H), 3,95-3,85 (m, 2H), 3,75-3,70 (m, 1H), 3,64 (s,
3H), 2,54 (s, 2H), 2,51 (s, 1H), 2,50-2,22 (m, 2H), 2,16-2,10 (m, 1H), 2,00-1,95 (m,
2H), 1,65-1,60 (m, 1H).

Vidu 175

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(4-
metoxyxyclohexyl)propanamido)benzoic 175

Theo phuong phép tong hop ctia Vi du 165, hop chit ban dau 165a dugc thay
_ bang 4-metoxyxyclohexan-1-carboxaldehyt (didu ché dugc bang phuong phap duoc dé
~ cap trong Cong bb don qudc té s6 “W02016044626"), do d6 thu dugc hop chét néu &
d& muc 175 (8mg).

MS m/z (ESI): 581,2 [M+1]

'H NMR (400MHz, CD;0D) & 8,00-7,37 (m, 8H), 6,78-6,53 (m, 1H), 5,95 (s,
1H), 3,89-3,82 (m, 1H), 3,66-3,62 (m, 3H), 3,48-3,16 (m, 3H), 2,68-2,54 (m, 3H),
2,09-1,90 (m, 5H), 1,66-1,14 (m, 6H).

Vidu 176

Axit 4-(2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(tetrahydro-
2H-pyran)-2-yl)propanamido)benzoic 176
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Theo phuong phép tdng hop ctia Vi du 7, hop chit ban diu 7¢ duoc thay bang
(tetrahydro-2H-pyran-2-yl)metyl triflometansulfonat, do d6 thu dugc hop chét néu &
d& muc 176 (15mg).

MS m/z (ESI): 553,4 [M+1]

'H NMR (400MHz, DMSO-d) § 10,66 (s, 1H), 7,92-7,87 (m, 3H), 7,79-7,75 (m,
2H), 7,64-7,61 (dd, 1H), 7,47-7,45 (dd, 1H), 7,31-7,27 (d, 1H), 6,39 (s, 1H), 5,72-5,65
(m, 1H), 3,90-3,85 (m, 1H), 3,54 (s, 3H), 3,31-3,08 (m, 2H), 2,50 (s, 3H), 2,25-2,35
(m, 1H), 2,22-2,15 (m, 1H), 2,10-2,00 (m, 1H), 1,80-1,70 (m, 1H), 1,65-1,55 (m, 1H),
1,50-1,35 (m, 3H).

Vidu 177,178

Axit 4-[[(2S)-4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-ox0-5-
(trideuterometoxy)-1-pyridyl]butyrylJamino]benzoic 177

Axit 4-[[(2R)-4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-oxo0-5-
(trideuterometoxy)-1-pyridyl]butyryl]amino]benzoic 178

>Lo >,
D\ko k
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Buée 1

2-metoxy-5-(trideuterometoxy)pyridin 177b

6-Metoxypyridin-3-ol 177a (4,0g, 31,97mmol, dugc didu ché bing phuong phap
d3 biét duoc dé cap trong "Medicinal Chemistry Research, 2013, 22(4), 1825-1836")
duoc hoa tan trong SOmIN,N—dimetylformamit, tiép theo kali cacbonat (13,25g,
95,90mmol) dugce thém vao. Trideuteroiodometan (6,95g, 47,95mmol) dugc thém
ting giot trong bé d4, va nhiét d6 bén trong ctia dung dich phan tmg dugc kiém soat dé
khong vugt qua 20°C trong qua trinh thém ting giot. Viéc thém ting giot dugc hoan
thanh trong vong 1 gid, va dung dich phan img dugc dé 4m dén nhiét d6 trong phong
- va dugc khudy trong 3 gid. Dung dich phan tng dtfc_rc thém 100ml nudc, duge chiét
bing etyl axetat (300mlx1), dugc tach, duge rira bang nuée (100mlx5) va dung dich
natri clorua b3o hoa (100ml), 1am khé trén natri sulfat khan va dugc loc. Phan loc
duoc ¢ trong didu kién 4p suit giam dé thu dugc hop chét thd néu & d& muc 177b (4,4
g), hop chit nay duoc sir dung truc tiép trong phan tng tiép theo ma khong can tinh

r
A

ché.
Budc 2

Axit [2-metoxy-5-(trideuterometoxy)-4-pyridyl]boronic 177¢
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Hop chét tho 177b (4,40g, 30,95mmol) duge hoa tan trong 50ml tetrahydrofuran.
Dung dich phan tmg dugc lam lanh dén -78°C, va dung dich 2M chira lithi
diisopropylamit trong tetrahydrofuran/n-heptan/etylbenzen (30,95ml, 61,90mmol)
dugc thém tung giot. Trong qua trinh thém tirng giot, nhiét dd bén trong ciia dung dich
phan tng dugc kiém soat dé khong vuot qua -65°C. Sau khi hoan thanh viéc thém,
dung dich phan tng dugc khudy trong VO,S gidr & -78°C, tiép theo triisopropyl borat
(6,63g, 61,90mmol) dugc thém vao tir tir tirng giot, va nhiét 4o bén trong cia dung
dich phan tmg duoc kiém soat dé khong vuot qué -65 °C trong qué trinh thém tirng
giot. Sau khi hoan thanh viéc thém, dung dich phan tmg dugc khudy trong 2 gitr & -
78°C. Dung dich phan tmg duoc thém 80ml nudc dé ngimg phan tng, thém etyl axetat
(80ml), va hai pha dugc tach. Pha nudc duoc thém axit clohydric 6M dé diéu chinh d6
pH dén 3-4. Chét rin duoc két tiia, va hon hop dugc loc. Banh loc dugc thu gom va
1am khé ty nhién dé thu duge hop chét tho néu & d& muc 177¢ (2,5 g), hop chét nay

duoc sir dung truc tiép trong budc tiép theo ma khéng cin tinh ché.
Buée 3
1-[4-clo-2- [2-metoxy—5-(trideuterometoxy)-4-pyridyl]phenyl] propan-1-on 177d

Hop chit 8¢ (400mg, 1,62mmol) dugc hoa tan trong 13ml hdn hop dung méi
chira 1,4-dioxan va nuée (V:V=10:3), tiép theo hop chét thd 177¢ (300,57mg,
1,62mmol), [1,1’-bis(diphenylphosphin)ferbxen]diclopaladi I7) (59,94mg, 80,80pmol)
va natri cacbonat (513,91mg, 4,85mmol) dugc thém vao. Dung dich phan ting duoc dé
4m dén 85°C, va duogc khudy trong 16 gio. Dung dich phan img duge dé ngudi tu
nhién dén nhiét d6 trong phong va dugc loc. Phéan loc dugc thém 30ml nude, va duoc
chiét béng etyl axetat (80mlx2). Pha hitu co dugc gom lai, dugc rira biang dung dich
natri clorua bao hoa (50ml), 1am kho trén natri sulfat khan, va loc. Phén loc duge cb
trong diéu kién 4p suét giam, va phan can thu duoc duge tinh ché bang sic ky cot
silicagel v6i hé rira giai B dé thu dugc hop chit néu & d&& muc 177d (353mg, hiéu suét:
70,74%).

Budc 4
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tert-Butyl 2-[4-(5-clo-2-propionyl-phenyl)-2-oxo-5-(trideuterometoxy)-1-
pyridyl]axetat 177e

Hop chét 177d (352mg, 1,14mmol) va hop chét 7a (667,08mg, 3,42mmol) dugc
tron, heated to 100 °C, va dugc khudy trong 2 gi. Dung dich phan tmg dugc 1am
ngudi dén nhiét do trong phong. Phén cin thu dugc duge tinh ché béng sic ky cot
silicagel v&i hé rira giai B dé thu duge hop chit néu & d& muc 177e (252mg, hiéu suét:
54,06%).

Budce 5

tert-Butyl 4-tert-butoxy-2-[4-(5-clo-2-propionylphenyl)-2-oxo-5-(trideuterometoxy)-
1-pyridyljbutyrat 177f

Hop chét 177 (252mg, 616,30pmol) va hop chat 108b (462,66mg, 1,85mmol)
dugc hoa tan trong 15ml tetrahydrofuran, va dung dich phén tmg dugc lam lanh dén -
78°C, tiép theo 13 thém timg giot dung dich lithi bis(trimetylsilyl)amit (2,47ml,
2,47mmol). Sau khi khudy trong 2 gi&, dung dich phan tmg dugc thém vao tir tr 50ml
nirGe dé nging phéan tng & -78°C. Dung dich phan tng dugc dé 4m dén nhiét d6 trong
phong, va duoc chiét bang etyl axetat (60ml x 2). Pha hitu co dugc gom lai va duge
ria béng dung dich natri clorua bao hoa (50ml), lam khé trén natri sulfat khan, va loc.
Phéan loc dugc cd trong diéu kién ap sut giam, va phﬁn can thu dugc duoc tinh ché
bang sic ky cot silicagel v6i hé rira giai B dé thu dugc hop chét néu & dé muc 177
(80mg, hiéu suat: 25,5%).

Budc 6

- Axit 4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-oxo-5-(trideuterometoxy)-1-
pyridyl]butyric 177 g

Hop chat 177f (80mg, 157,16pmol) dugc hoa tan trong hdn hgp dung méi chira
2ml nude, 2ml metanol va 10ml tetrahydrofuran, tiép theo lithi hydroxit monohydrat
(33mg, 785,78 umol) dugc thém vao. Sau khi khudy trong 16 gid, dung dich phan tng
dugc thém ting giot axit clohydric 1M dé diéu chinh d6 pH dén 3-4, va duoc chiét
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bing etyl axetat (50mlx2). Pha hitu co dugc gom lai, dugc rira bang dung dich natri
clorua bao hoa (30ml), 1am kho trén natri sulfat khan, va lgc. Phan loc duoc cd trong
didu kién 4p suét giam dé thu duoc hop chit tho néu & dé muc 177g (60mg), hop chét
nay duoc sit dung truc tiép trong phan tmg tiép theo ma khong can tinh ché.

Buoc 7

Axit 4-[[4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-oxo-5-(trideuterometoxy)-1-
pyridyl]butyryl]amino]benzoic 177h

Hop chat thé 177g (60,09mg, 132,66pumol) dugc hoa tan trong 20ml
tetrahydrofuran, tiép theoN,N-diisopropyletylamin (68,58mg, 530,63 umol) va dung
dich chuta 2,4,6-tripropyl-1,3,5 ,2,476—trioxatriphosphoﬁnan-2,4,6—trioxit trong etyl
axetat (50%, 168,74mg, 265,31 umol) 1an luot durge thém vao. Sau khi khudy trong 10
phut, dung dich phan tmg duoc thém hop chét 8j (19,10mg, 139,29umol), va dugc
khudy trong 3 gi. Dung dich phan tmg dugc thém 30ml nude, va dugc chiét bang etyl
axetat (50mlx2). Pha hitu co dugc gom lai, va duoc rtra bang dung dich natri clorua
bao hoa (30ml), lam kho trén natri sulfat khan, va loc. Phén loc dugc cd trong diéu
kién 4p suét giam, va duoc tinh ché bang sic ky 16ng cao 4p (Waters 2767, hé rira giai:
axetonitril, nudc, axit trifloaxetic 0,05%) dé thu dugc hop chit néu & dé muc 177h

(30mg, hiéu suét: 39,53%).
MS m/z (ESI): 572,1 [M+1]
Budc 8

Axit 4-[[(2S)-4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-0x0-5-
(trideuterometoxy)-1-pyridyl]butyryl]Jamino]benzoic 177

Axit 4-[[(2R)-4-tert-butoxy-2-[4-(5-clo-2-propionyl-phenyl)-2-o0x0-5-
(trideuterometoxy)-1-pyridyl]butyryl]Jamino]benzoic 178

Hop chat 177h (30mg, 52,44pmol) dugc tach khong dbi ximg (diéu kién tach: cot
diéu ché khéng ddi xting: Daicel IE 20*250 mm Spm; pha dong: n-hexan/etanol =
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50/50 (thé tich/thé tich), tdc d6 dong: 20ml/phit). Cac phan doan tuong tmg dugc thu
gom va cb trong diéu kién ap sut giam dé thu duoc hop chit néu & dé muc 177 (8mg)

va hop chit 178 (8mg).
Hop chat 177:
MS m/z (ESI):572,1 [M+1]

Phan tich HPLC khong dbi xtng: thoi gian luu 7,640 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150 mm 5pm; pha dong: n-hexan/etanol (chira axit trifloaxetic 0,1%) =
50/50 (thé tich/thé tich)). "

"H NMR (400MHz, CD;0D) 5 8,02-8,01 (m, 2H), 7,83-7,76 (m, 3H), 7,57 (s,
1H), 7,36 (m, 2H), 6,52 (s, 1H), 5,88-5,87 (m, 1H), 3,55-3,45 (m, 2H), 3,01-2,97 (m,
2H), 2,48-2,40 (m, 2H), 1,18-1,12 (m, 12H).

Hop chit 178:
MS m/z (ESI):572,1 [M+1]

Phén tich HPLC khong dbi xtmg: thoi gian luu 4,703 phut, (cot sic ky: CHIRAL
PAK IE 4,6*150 mm 5pm; pha dong: n-hexan/etanol (chtra axit trifloaxetic 0,1%) =
50/50 (thé tich/thé tich)).

"H NMR (400MHz, CD;0D) § 8,02-8,01 (m, 2H), 7,83-7,76 (m, 3H), 7,57 (s,
1H), 7,36 (m, 2H), 6,52 (s, 1H), 5,88-5,87 (m, 1H), 3,55-3,45 (m, 2H), 3,01-2,97 (m,
2H), 2,48-2,40 (m, 2H), 1,18-1,12 (m, 12H).

Vidu 179, 180

Axit 4-[[(2S)-2-[4-(2-axetyl-5-clo-phenyl)-2-0x0-5-(trideuterometoxy)-1-pyridyl]-3-
phenyl-propionyl]amino]benzoic 179

Axit 4-[[(2R)-2-[4-(2-axetyl-5-clo-phenyl)-2-0xo0-5-(trideuterometoxy)-1-pyridyl]-3-
phenyl-propionyl]amino]benzoic 180
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Budc 1 dén Bude 5

4-[[2-[4-(2-Axetyl-5-clo-phenyl)-2-0x0-5 —(tfideuterometoxy)- 1-pyridyl]-3-phenyl-

propionyl]amino]axit benzoic 179¢

Theo phuong phép téng hop clia hop chit 177h trong Vi du 177, 178, hop chat
ban diu 8c dugc thay bing hop chét lc, va hop chit 108b duoc thay bang hop chit 8g,
do d6 thu duoc hop chit néu & d& muc 179 (200mg).

Buéce 6

Axit 4-[[(2S)-2-[4-(2-axetyl-5-clo-phenyl)-2-0x0-5-(trideuterometoxy)-1-pyridyl]-3-
phenyl-propionyl]amino]benzoic 179

Axit 4-[[(2R)-2-[4-(2-axetyl-5-clo-phenyl)-2-ox0-5-(trideuterometoxy)-1-pyridyl]-3-
phenyl-propionyl]amino]benzoic 180
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Hop chét 179¢ (200mg, 364,96pumol) dugc tach khong d6i xting (diéu kién tach:
cot didu ché khong dbi xtmg: Daicel IE 20*250 mm 5pm; pha déng: n-hexan/etanol
(chira axit trifloaxetic 0,1%) = 50/50 (v /thé tich), tbc d6 dong: 20ml/phut), cac phan
doan trong tmg dugc thu gom va cb trong diéu kién 4p suét giam dé thu duoc hop chat

néu & dé muc 179 (35mg) va hop chét 180 (35mg).
Hop chét 179:
MS m/z (ESI): 548,0 [M+1]

Phén tich HPLC khéng dbi xtg: thoi gian luu 13,346 phiit, (cot sic ky:
CHIRAL PAK IE 4,6*150 mm 5pum; pha dong: n-hexan/etanol (chira axit trifloaxetic
0,1%) = 50/50 (thé tich/thé tich)).

"H NMR (400MHz, DMSO-dy) & 10,84 (s, 1H), 7,93 (d, 2H), 7,83 (d, 1H), 7,76
(d, 2H), 7,61 (d, 1H), 7,39 (d, 2H), 7,26-7,30 (m, 4H), 7,18-7,22 (m, 1H), 6,32 (s, 1H),
6,02-6,06 (m, 1H), 3,47-3,50 (m, 2H), 2,38 (s, 3H).

Hop chét 180:
MS nv/z (ESI): 548,0 [M+1]

Phén tich HPLC khéng d6i xtmg: thoi gian luu 4,909 phut, (cot sic ky: CHIRAL
PAK IE 4,6%150 mm 5pm; pha ddng: n-hexan/etanol (chta axit trifloaxetic 0,1%) =
50/50 (thé tich/thé tich)).

'"H NMR (400MHz, DMSO-dy) & 10,84 (s, 1H), 7,93 (d, 2H), 7,83 (d, 1H), 7,76
(d, 2H), 7,61 (d, 1H), 7,39 (d, 2H), 7,26-7,30 (m, 4H), 7,18-7,22 (m, 1H), 6,32 (s, 1H),
6,02-6,06 (m, 1H), 3,47-3,50 (m, 2H), 2,38 (s, 3H).

Vidu 181, 182

Axit 4-[[(25)-2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-0x0-1-pyridyl]-3,3-dideutero-
3-(2,3,4,5,6-pentadeuterophenyl)propionyl Jamino]benzoic 181
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Axit 4-[[(2R)-2-[4-(2-axetyl-5 -clo-phenyl)-5-metoxy—2-oxo; 1-pyridyl]-3,3-dideutero-
3-(2,3,4,5,6-pentadeuterophenyl)propionyl]amino]benzoic 182
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Budce 1
Etyl 2-(4-(2-axetyl-5-clophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)axetat 181b

Hop chét le (20,3g, 69,59mmol) vi etyl 2-bromoaxetat 181a (34,86g,
208,76mmol, dugc didu ché bang phuong phap da biét dugc dé cap trong "European
Journal of Organic Chemistry, 2002, (17), 3015-3023") dugc tron. Dung dich phan
tng duoc dé néng dén 100°C va duoc khudy trong 3 gior. Sau khi 1am nguoi dén nhiét
dd trong phong, dung dich phan tng dugc thém 50ml isopropanol, dugc khudy trong

16 gio dé két tia lugng 16n chét rén, va loc. Banh loc dugc rira 14n luot bang
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isopropanol (10mlx2) va n-hexan (10mlx2). Banh loc dugc thu gom va lam kho trong
chan khéng dé thu duoc hop chét thé néu & & muc 181b (18,5 g), hop chét nay duoc
sir dung truc tiép trong phan tmg tiép theo ma khong can tinh ché trong budc tiép theo.

Budc 2

Etyl 2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-oxo-1-pyridyl]-3,3-dideutero-3-
(2,3,4,5,6-pentadeuterophenyl)propionat 181d

Hop chét tho 181b (18,5g, 50,85mmol) dugc hoa tan trong diclometan (250ml),
tiép theo 1-[bromo(dideutero)metyl]-2,3,4,5,6-pentadeutero-benzen 181c (22,64g,
127,13mmol, dugc diéu ché bang phuong phap da biét dugc dé cap trong
"Angewandte Chemie-International Edition, 2015, 54 (18), 5478-5482") dugc thém
vao. Trong méi truong argon, dung dich phan tng duoc 1am lanh dén -78°C, thém
timg giot dung dich lithi bis(trimetylsilyl)amit (25,27ml, 254,27mmol), va dugc khudy
trong 2 gid. B nhiét d6 thip dugc loai bé, va dung dich phan tmg dugc thém vio tir tir
ting giot 100ml dung dich amoni clorua bdo hoa dé ngimg phan tng. Dung dich phan
tng dugc dé 4m tu nhién dén nhiét 6 trong phong, thém 30ml nuéc, va hai pha duge
tach. Pha nudc duge chiét bang etyl axetat (100mlIx3). Pha hitu co dugc gom lai, duge
rira bang dung dich natri clorua bio hoa (100ml), 1dm kho trén natri sulfat khan, va
loc. Phén loc duge cb trong didu kién 4p sudt giam dé thu dugc hop chit thd néu ¢ dé
muc 181d (30 g), hop chét nay duoc st dung truc tiép trong phan tng tiép theo ma
khong cén tinh ché.

Budc 3

Axit 2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-oxo-1-pyridyl]-3,3-dideutero-3-
(2,3,4,5,6-pentadeuterophenyl)propionic 181e

Hop chét tho 181d (23,44g, 50,85mmol) dugc hoa tan trong 100 ml THF, tiép
theo dung dich natri hydroxit 1M (71,19mL, 71,19mmol) dugc thém vao. Sau khi
khudy trong 16 gid, dung dich phan tmg dugc cd trong diéu kién ap suét giam d loai

b6 tetrahydrofuran, va phan cin thu dugc duoc chiét bing metyl tert-butyl ete

-236-



34935

(100mlx3). Pha nudc duge thém axit clohydric dic d& diéu chinh d6 pH dén 2-3, va
dugc chiét bang etyl axetat (100mlx3). Pha hitu co dugc gom lai, 1am khé trén natri
sulfat khan, va loc. Phin loc duge ¢b trong didu kién 4p suit giam, va phan cin thu
duge duoc tinh ché bang sic ky cot silicagel véi hé rira giai C dé thu duoc hop chét
néu & d& muc 181e (11,7g, hiéu suét: 53,15%).

Buéc 4

Axit 4-[[2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-ox0-1-pyridyl]-3,3-dideutero-3-
(2,3,4,5,6-pentadeuterophenyl)propionyl]amino]benzoic 1811

Hop chét 181e (1 1,7g, 27,03mmol) dugc hoa tan trong 60ml tetrahydrofuran, tiép
theo dung dich chira 2,4,6-tripropy1—1,3,5,2,4,6—trioxatriphosphorinan—2,'4,6-trioxit
trong etyl axetat (50%, 25,8g, 40,54mmol) dugc thém trong bé d4. Dung dich phan
tng duoc khudy k§, bd sungN, N-diisopropyletylamin (10,48g, 81,08mmol), dugc
khudy trong 10 phut trong bé d4, thém hop chét 8 (3,71g, 27,03mmol) theo mé. Dung
dich phén Gng dwoc ¢ 4m dén nhiét d6 trong phong va dugc khudy trong 0,5 gio.
Dung dich phan tng dugc thém 100ml nuéc dé ngimg phan tng, duoc khudy trong 10
phtt, va hai pha dugc tach. Pha nudc duoc chiét bang etyl axetat (50mlx3). Pha hitu
co duge gom lai, duge ¢b trong didu kién ap suit giam dé loai bé dung mai hitu co,
thém 200ml etyl axetat, dugc rira bing dung dich natri clorua bdo hoa (50ml), va dugc
cd trong diéu kién ap suit giam. Phéan cin thu duoc dugc thém vao 100ml isopropanol,
d8 4m dén 90°C va dugc khudy trong 20 phut, 1am ngudi dén nhiét do trong phong va
duge khudy trong 16 gid, va loc. Banh loc dugc ria 14n luot bang isopropanol (20ml x
2) va metyl tert-butyl ete (20ml x 2), va banh loc dugc thu gom dé thu duogc hop chit
tho néu & d& muc 181f (13,4 g), hop chit nay duoc st dung truc tiép trong phan (mg
tiép theo ma khong can tinh ché.

Budc 5

Axit 4-[[(2S)-2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-o0x0-1-pyridyl]-3,3-dideutero-
3-(2,3,4,5,6-pentadeuterophenyl)propionyl]amino]benzoic 181
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Axit 4-[[(2R)-2-[4-(2-axetyl-5-clo-phenyl)-5-metoxy-2-oxo-1-pyridyl]-3,3-dideutero-
3-(2,3,4,5,6-pentadeuterophenyl)propionyl]amino]benzoic 182

Hop chét 181f (13,4g, 24,27mmol) dugc tach khong dbi xung (diéu kién tach: cot
diéu ché khong ddi ximg: CHIRAL PAK AD 5,0%¥250 mm; pha dong: cacbon dioxit /
(70% etanol / 30% axetonitril / 0,1% dietylamin) =60/40 (thé tich/thé tich), toc do
dong: 59ml/phut). Cac phan doan twong tmg dugc thu gom, va dugce cb trong diéu kién
ap suét gidm. Phén cin thu dugce duoc hoa tan trong 100ml diclometan, dugc thém
timg giot 50ml axit clohydric 0,5 M trong bé d4, duoc khudy trong 15 phit & nhiét do
trong phong, va duoc chiét bang diclometan (30mlx 2). Pha hitu co dugc gom lai, 1am
kho trén natri sulfat khan, va loc. Phén loc duogc ¢b trong diéu kién 4p suét giam. Phin
cin thu duge dugc thém vao 100ml metanol va duge khudy trong 1 gio, va loc. Banh
loc duge thu gom, duoc rira bing metanol (10ml) va metyl zert-butyl ete (10ml x 2)
lan luot, va duge cb trong chan khong dé thu dwoc hop chat néu & dé muc 181 (5,5 g)
va hop chat 181 (4,8 g).

Hop chét 181:
MS m/z (ESI):552,6 [M+1]

Phén tich HPLC khong dbi xtmg: thoi gian lru 12,738 phit, do tinh khiét khong
d6i xtmg 99,8% (cot sic ky: CHIRAL PAK IE 4,6*150 mm 5pm; pha dong: n-
hexan/etanol (chtra axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

'"H NMR (400MHz, DMSO-dy) 8 12,77 (s, 1H), 10,83 (s, 1H), 7,92 (d, 2H), 7,82
(d, 1H), 7,76 (d, 2H), 7,60 (d, 1H), 7,42 (s, 1H), 7,37 (s, 1H), 6,30 (s, 1H), 6,01 (s,
1H), 3,54 (s, 3H), 2,37 (s, 3H).

Hop chét 182:

MS m/z (ESI):552,6 [M+1]
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Phan tich HPLC khong dbi xtmg: thoi gian luu 4,902 phit, do tinh khiét khong
dbi xtng 99,1% (cot sic ky: CHIRAL PAK IE 4,6%*150 mm Spm; pha dong: n-
hexan/etanol (chira axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich))).

'"H NMR (400MHz, DMSO-ds) & 12,78 (s, 1H), 10,83 (s, 1H), 7,92 (d, 2H), 7,82
(d, 1H), 7,76 (d, 2H), 7,60 (d, 1H), 7,42 (s, 1H), 7,37 (s, 1H), 6,30 (s, 1H), 6,01 (s,
1H), 3,54 (s, 3H), 2,37 (s, 3H).

Vidu 183, 184

Axit 4-[[(2S)-2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-oxo-1-
pyridyl]-3-phenyl-propionylJamino]benzoic 183

Axit 4-[[(2R)-2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl ]-5-metoxy-2-oxo-1-
pyridyl]-3-phenyl-propionyl]amino]benzoic 184

Budce 1
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1-(2-bromo-4-clo-phenyl)-2,2,2-trideutero-etanon 183b

Hop chét 8a (3,8g, 11,97mmol) dugc hoa tan trong 50ml tetrahydrofuran Dung
dich phan tng dugc lam lanh dén -10°C, dugc thém tirng giot timg giot
isopropylmagie clorua (1,6g, 15,57mmol), va dugc phan tng so bd trong 0,5 gio.

2,2 2-trideuteroaxetyl clorua 183a (1,27g, 15,57mmol), lithi clorua (21,70mg,

359,23 umol), déng clorua (35,56mg, 359,23pmol) va nhém triclorua (47,90mg,

359,23 pumol) duoc thém vio 50ml tetrahydrofuran, va hdn hop duge khudy déu & nhiét
do trong phong. Dung dich phan tng da dugc phan tmg so bd trong 0,5 gio dugc thém
vao hdn hop néu trén, va duge phan Gng trong 0,5 gitr & nhiét d6 trong phong. Dung
dich phan tmg dugc rira béng 50ml axit clohydrié 3M, va pha nuéc dugce chiét bf?lng
etyl axetat (100ml). Pha hitu co duge ria bang dung dich natri clorua bio hoa (60ml),
lam kho trén natri sulfat khan, va loc. Phéan loc dugc cb trong diéu kién ap suét giam
dé thu dugc hop chét thd néu & dé muc 183b (2,5 g), hop chét ndy dugce st dung truc
tiép trong phan tng tiép theo ma khong can tinh ché.

Budéc 2
1-[4-clo-2-(2,5-dimetoxy-4-pyridyl)phenyl]-2,2,2-trideutero-etanon 183c¢

Hop chit 183b (400mg, 1,69mmol) va hop chit 1d (309,45mg, 1,69mmol) dugc
hoa tan trong hdn hgp dung méi chira 8ml 1,4-dioxan va 1ml deuteroxit, tiép theo
[1,1°-bis(diphenylphosphin)feroxen]diclopaladi (II) (61,88mg, 84,56 umol) va natri
cacbonat (537,83mg, 5 ,O7minol) dugce thém vao. Dung dich phan tng dugc 1am néng
dén 85°C, va duoc khudy trong 5 gid. Dung dich phan ung duoc dé ngudi ty nhién dén
nhiét do trong phong, thém 30ml nudc, va dugc chiét bang etyl axetat (50mlx2). Pha
hiru co dugc gom lai, dugc rira 14n luot br?mg nudc (40ml) va dung dich natri clorua
bao hoa (40ml), lam kho trén natri sulfat khan, va loc. Phén loc dugc ¢ trong diéu
kién &p suit giam, va phﬁn can thu duge duoc tinh ché bang sic ky cot silicagel voi hé

rira giai B dé thu duoc hop chét néu ¢ @& muc 183c (400mg, hiéu sut: 80,24%).

MS m/z (ESI):295,4 [M+1]
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Budc 3

tert-butyl 2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-oxo-1-
pyridyl]axetat 183d

Hop chét 183¢ (400mg, 1,36mmol) va hop chat 7a (794,12mg, 4,07mmol) dugc
tron, d& néng dén 100°C va dugc khudy trong 2 gié. Dung dich phéan tng dugc 1am
ngudi dén nhiét do trong phong. Phén cin thu duoc duge tinh ché béng séc ky cot
silicagel vi hé rira giai B dé thu dugc hop chét néu & d& muc 183d (480mg, hiéu suit:
89,57%).

Budc 4

tert-butyl 2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-oxo-1-pyridyl]-3-
phenyl-propionat 183e

Hop chét 183d (480mg, 1,22mmol) dugc hoa tan trong 20ml tetrahydrofuran. Sau
khi 1am lanh dén -78°C, dung dich phan tmg dugc thém hop chét 8g (623,73mg,
3,65mmol), dwgc thém timg giot dung dich chira lithi bis(trimetylsilyl)amit trong
tetrahydrofuran (4,86ml, 4,86mmol), va duoc khuéy'c"r -78°C trong 1,5 gio. Dung dich
phan tmg dugc thém 4,0ml deuteroxit dé ngung phan Ung, dé 4m dén nhiét d6 trong
phong, va dugc chiét béng etyl axetat (50mlx2). Pha hitu co dugc gom lai, dugc rira
bing dung dich natri clorua bio hoa (20ml1x2), 1am kh6 trén natri sulfat khan, va loc.
Phén loc duge cd trong diéu kién ap sut giam, va phﬁn can thu duge dugc tinh ché
bang silicagel ¢t v6i hé rira gidi A d8 thu duoc hop chét néu & d& muc 183e (494mg,
hiéu suat: 83,79%).

Budc 5

Axit 2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-oxo-1-pyridyl]-3-
phenyl-propionicaxit 183f

Hop chit 183e (494mg, 1,02mmol) dugc hoa tan trong 10ml diclometan, tiép
theo axit trifloaxetic (2,3g, 20,33mmol) dugc thém timg giot. Sau khi khuiy trong 2
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gi0, dung dich phéan Uimg dugc c6 trong didu kién 4p suit giam dé thu duoc hop chat
thd néu & d& muc 183f (430mg), hop chat ndy dugce sir di_lng truc tiép trong phan tmg
tiép theo ma khong can tinh ché.

Budc 6

Axit 4-[[2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-oxo-1-pyridin]-3-
phenyl-propionyl]amino]benzoic 183g

Hop chit tho 183f (430mg, 990,95umol) dugc hoa tan trong 10ml
tetrahydrofuran, tiép theoN, N-diisopropyletylamin (512mg, 3,96mmol) va dung dich
chira 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit trong etyl axetat
(50%, 1,51g, 1,98mmol) dugc thém trong bé d4. Sau khi khudy trong 10 phut trong bé
d4, dung dich phéan tmg duoc thém hop chét 8j (136mg, 991,72pmol), dé 4m dén nhiét
d6 trong phong va duoc khudy trong 2 gid. Dung dich phan tng dugc thém 25ml etyl
axetat, dugc rira 1an luot bang nude (15ml) va dung dich natri clorua bdo hoa (15ml),
]am khd trén natri sulfat khan, va loc. Phin loc dugc cd trong diéu kién 4p suit giam,
va phan cin thu dugc dugc tinh ché bing sic ky cot silicagel vi hé rira giai A dé thu

duge hop chat néu & d& muc 183g (512mg, hiéu suét: 94,28%).
Budce 7

Axit 4-[[(2S)-2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-o0xo-1-
pyridyl]-3-phenyl-propionyl]Jamino]benzoic 183

Axit 4-[[(2R)-2-[4-[5-clo-2-(2,2,2-trideuteroaxetyl)phenyl]-5-metoxy-2-o0xo-1-
pyridyl]-3-phenyl-propionyl]amino]benzoic 184

Hop chét 183g (512mg, 934,31 umol) dugce tach khong d6i xtmg (diéu kién tach:
cot didu ché khong dbi xtmg Daicel IE 20¥250 mm 5pm; pha dong: n-hexan:etanol =
60:40, tbc do dong: 20ml/phut). Cac phan doan twong tng dugc thu gom va cd trong
didu kién 4p suét giam dé thu dugc hop chit néu & d& muc 183 (200mg) va hop chét
184 (200mg).
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Hop chét 183:
MS m/z (ESI): 548,0 [M+1]

Phan tich HPLC khong déi ximg: thoi gian Iuu 12,947 phut, (c6t sic ky:
CHIRAL PAK IE 4,6*150mm 5pm (v6i cOt bdo vé); pha dong: etanol (chira axit
trifloaxetic 0,1%) / n-hexan = 50/50 (thé tich/thé tich)).

'"H NMR (400MHz, DMSO-dy) & 12,77 (br, 1H), 10,85 (s, 1H), 7,93 (d, 2H), 7,83
(d, 1H), 7,77 (d, 2H), 7,62 (d, 1H), 7,41 (d, 2H), 7,32-7,26 (n, 4H), 7,22-7,18 (m, 1H),
6,32 (s, 1H), 6,06-6,02 (m, 1H), 3,55 (s, 3H), 3,50-3,43 (m, 2H).

Hop chét 184:
MS m/z (ESI): 548,0 [M+1]

Phén tich HPLC khéng dbi ximg: thoi gian luu 4,840 phiit, (cot sic ky: CHIRAL
PAK IE 4,6*150mm Spum (v6i cot bao vé); pha dong: etanol (chira axit trifloaxetic
0,1%) / n-hexan = 50/50 (thé tich/thé tich)).

'"H NMR (400MHz, DMSO-dy) § 12,77 (br, 1H), 10,85 (s, 1H), 7,93 (d, 2H), 7,83
(d, 1H), 7,77 (d, 2H), 7,62 (d, 1H), 7,41 (d, 2H), 7,32-7,26 (m, 4H), 7,22-7,18 (m, 1H),
6,32 (s, 1H), 6,06-6,02 (m, 1H), 3,55 (s, 3H), 3,50-3,43 (m, 2H).

Vi du dbi chimg 1 (Vi du 185)

Axit (S)-4-(2-(4-(5-clo-2-xyanophenyl)-5-metoxy-2-oxopyridin- 1 (2H)-yl)-3-(pyridin-

4-yl)propanamido)benzoic

O~ N
Cl X OO OH
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Buée 1
4-Clo-2-(2,5-dimetoxypyridin-4-yl)benzonitril 185b

2-bromo-4-clo-benzonitril 185a (5,92g, 27,33mmol, dugc diéu ché bing phuong
phap da biét duoc dé cap trong "dngewandte Chemie, International Edition, 2017,
56(9), 2473-2477") duoc hoa tan trong 180ml 1,4-dioxan, tiép theo hop chét 1d (5g,
27,33mmol), [1,1’-bis(diphenylphosphin)feroxen]diclopaladi (II) (2,03g, 2,73mmol)
va kali cacbonat (11,33g, 81,98mmol) dugc thém vao. Trong moi trudng argon, dung
dich phan g duoc dé néng dén 110°C, va duoc khudy trong 16 gi. Dung dich phan
tng dugce dé ngudi tr nhién dén nhiét d6 trong phong, va loc. Phan loc duge ¢ trong
didu kién ap suét giam, va phr?m can thu dugc dugc tinh ché béng silicagel cot véi hé

rira giai B dé thu dugc hop chit néu & dé muc 185b (6,5g, hiéu sut: 86,59%).
Budc 2
tert-butyl 2-(4-(5-clo-2-xyanophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)axetat 185¢

Hop chét 185b (5g, 18,20mmol) va hop chét 7a (21,30g, 109,21mmol) duge tron.
Dung dich phan tmg duoc lam néng dén 100°C, va duge khudy trong 3 gio. Dung dich
phan tmg duge 1am ngudi dén 90°C va dugc khudy trong 4 givr. Dung dich phén (mg
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duoc lam ngudi dén nhiét do trong phong. Phén can thu dugc duge tinh ché béng hé
rira gidi B dé thu dugc hop chét néu & d& muc 185¢ (5g, hiéu suét: 73,29%).

Buéce 3

tert-butyl 2-(4-(5-clo-2-xyanophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-4-
yl)propionat 185¢

Hop chét 185¢ (200mg, 533,39umol) va 4-(bromometyl)pyridin hydrobromua
185d (269,92mg, 1,07mmol, dugc didu ché bang phuong phap da biét dugc dé cap
trong "Chemical Communications (Cambridge, United Kingdom), 2011,47 (5) , 1482-
1484") dugc hoa tan trong 10ml tetrahydrofuran. Dung dich phéan g dugc lam lanh
dén -78°C, duoc thém timg giot dung dich lithi bis(trimetylsilyl)amit (3,2ml, 3,2mmol)
, va dugc khudy trong 2 gitr. O -78°C, dung dich phan ting dugc thém vao tir tir 10ml
nuée dé nging phan Ung, va sau d6 thém 10ml dung dich natri clorua béo hoa. Dung
dich phan tmg duoc dé 4m ty nhién dén nhiét d6 trong phong, va duoc chiét bang etyl
axetat (20ml x 3). Cac pha duogc gom lai, duoc rira bang dung dich natri clorua bio
hoa (20ml x 2), 1am khé trén natri sulfat khan, va lgc. Phan loc dugc cd trong diéu
kién 4p suét giam, va phan cin thu dugc dugc tinh ché biang sic ky cot silicagel véi hé

rira giai A dé thu dugc hop chit néu & d muc 185¢ (240mg, hiéu suét: 96,53%).
Budéc 4

Axit 2-(4-(5-clo-2-xyanophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-4-
yl)propanoic 185f

Hop chit 185¢ (240mg, 515,10pumol) dugc hoa tan trong 6ml diclometan, tiép
theo axit trifloaxetic (1ml, 515,1pumol) dugc thém vao. Dung dich phan tng dugc
khudy trong 16 gid, va sau d6 dugc ¢d trong diéu kién ap sudt giam dé thu duoc hop
chét néu & @ muc 185f (211,1mg), hop chit nay duogc sir dung truc tiép trong phan
ting tiép theo ma khong can tinh ché.

Budce 5
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Axit 4-(2—(4-(5-clo-2-xyanophenyl)-5 -metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-4-
yl)propanamido)benzoic 185g

Hop chét tho 185f (211mg, 514,86umol) dugc hoa tan trong 10ml etyl axetat, tiép
theo hop chét 8j (70,61mg, 514,86pumol),N,N-diisopropyletylamin (665,40mg,
5,15mmol) va dung dich chita 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-
trioxit trong etyl axetat (50%, 982,90mg, 1,54mmol) duoc bb sung, dung dich phan
tng duoc d 4m dén 68°C va duge khudy trong 1,5 gio. Dung dich phan tmg dugc 1am
ngudi dén nhiét do trong phong, va duge ¢ trong didu kién 4p suit giam. Phén can thu
duoc dugc thém 20ml nude, thém axit clohydric 3M dé diéu chinh do pH dén 5. Chét
ran duoc két tua, va hdn hop dugc loc. Banh loc dugce thu gom va dugc tinh ché béng
sdc ky cot silicagel v6i hé rira giai A dé thu duge hop chét néu & dé muc 185g (35mg,
hiéu suét: 12,85%).

Budc 6

Axit (S)-4-(2-(4-(5-clo-2-xyanophenyl)-5-metoxy-2-oxopyridin-1(2H)-yl)-3-(pyridin-
4-yl)propanamido)benzoic 185

Hop chat 185g (33mg, 62,39umol) dugc tach khong d6i xtng (diéu kién tach: cot
diu ché khong dbi ximg: CHIRAL PAK IG 2,5%250 mm; pha ddng: etanol/axit axetic
=100/0,1 (thé tich/thé tich), tc d6 dong: 30ml/phit). Cac phan doan twong tmg dugc
thu gom va cb trong didu kién 4p suit giam dé thu duoc hop chit néu & dé muc 185
(14mg).

MS m/z (ESI):529,5 [M+1]

Phan tich HPLC khéng d6i xtmg: thoi gian luu 9,464 phut, do tinh khiét khong
d6i xtmg 97,5% (cot sac ky: CHIRAL PAK IE 4,6*150 mm Spum; pha dong: n-
hexan/etanol (chira axit trifloaxetic 0,1%) = 50/50 (thé tich/thé tich)).

'H NMR (400MHz, DMSO-de) & 10,80 (s, 1H), 8,43-8,32 (m, 2H), 7,98-7,91 (m,
3H), 7,70-7,55 (m, SH), 7,27-7,16 (m, 2H), 6,41-6,38(m, 1H), 6,11-6,05(m, 1H), 3,68-
3,59 (m, 4H), 3,56-3,49 (m, 1H).
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Vi du dbi chimg 2 (Vi du 186)

(S)-4-(tert-Butoxy)-2-(4-(5-clo-2-(3-metyl-1,2 ,4-oxadiazol-5-yl)phenyl)-5 -metoxy-2-
oxopyridin-1(2H)-yl)-N-(quinoxalin-6-yl)butanamit 186

o<
e
Cl \NOO \C[N/j
/N2r__

N 486
K K
I |
) e T )
Cl X oO N/ Cl X oO N/
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186a 186

Hop chét 186a (80mg, 132,65umol, didu ché duoc bang phuong phéap dugc dé
cp trong Cong bd don qubc té s6 “W02017005725") dugc tich khong ddi xtg (diéu
kién tach: cot didu ché khong dbi xtmg: Daicel IE 20*250 mm, Spm; pha dong:
etanol/n-hexan = 40/60 (thé tich/thé tich), tbc do dong: 15ml/ min). Cac phan doan
tuong tng duoc thu gom va ¢b trong didu kién 4p suat giam dé thu dugc hop chét néu

& d& muc 186 (30mg).
MS m/z (ESI):603,2 [M+1]

Phan tich HPLC khong d6i xtmg: thoi gian lwu 9,362 phut (cot sic ky: CHIRAL
PAK IE 4,6*150 mm 5um; pha dong: n-hexan/etanol (chtra axit trifloaxetic 0,1%) =
30/70 (thé tich/thé tich)).

'"H NMR (400MHz, CD;0D) & 10,80 (s, 1H), 8,85-8,83 (m, 1H), 8,80-8,79 (m,
1H), 8,61-8,60 (m, 1H), 8,08-8,07 (m, 2H), 8,06 (s, 1H), 7,70-7,69 (m, 1H), 7,68-7,65
(m, 1H), 7,57-7,50 (m, 1H), 6,61 (s, 1H), 6,00-5,90 (m, 1H), 3,60-3,59 (m, 1H), 3,57-
3,47 (s, 3H), 3,50-3,40 (m, 1H), 2,53-2,52 (m, 1H), 2,51-2,49 (m, 1H), 2,43-2,34 (m,
3H) 1,17 (s, 9H)
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Thir nghiém sinh hoc

Sang ché nay s€ dugc mo ta tiép cé dua vao cac vi du thir nghiém sau, nhung cac

vi du nay khong dugc xem 13 gidi han pham vi ctia sang ché.

Céc phuong phép thir nghiém trong vi du sau ma khong cé diéu kién cu thé dugc
chi dinh s& dugc thuc hién theo cac diéu kién thong thuong hodc cac diéu kién duoc
khuyén ding vé& nguyén lidu thd va nha san xuét san pham. Chét phan ting thir nghiém
ma khéng c6 ngudn cu thé dwoc chi dinh s& 13 cac chit phan tng thong thuong thudng

dugc mua trén thi truong.

Vi du thir nghiém 1 Hoat tinh sinh hoc cia hop chét theo sang ché nay d6i véi su
trc ché yéu td Xla duoc do bing tric quang hép thu

1. Nguyén liéu thir nghiém
Enzym: Proteaza yéu t dong mau XIa (Abcam, Art.No ab62411)

Co chét: Co chét dic hiéu yéu td déng mau XTa (HYPHEN1310 med, Art. No.
Biophen cs-21(66))

Chét dém: 100mM tris-HCI, 200mM NaCl, 0,02%Tween20, d6 pH 7,4
2. Quy trinh thir nghiém

20 mM hop chét thir nghiém dugc hoa tan trong 100% DMSO duge pha lodng
dén 200, 20, 2, 0,2, 0,02, 0,002 pM bing 100% DMSO; 1 pl hop chat duoc thém vao
mdi giéng trong dia 384 giéng, cac giéng tréng va ddi ching dugc thay bang DMSO.
Dia nay dugc ly tim dé loai bé hop chit xubng day. 10 pul (2,5 pg/ml) dung dich
enzym FXIa dugc thém vao mdi giéng, va 10 pl dung dich dém dugc thém vio giéng

tréng. Dia nay dugc ly tim dé loai bo dung dich enzym xudng day.

Sau cing, 10 pl ciia 2 mM co chat duoc thém vao mdi giéng, va dia nay dugc ly

tam dé loai bo co chét dung dich xubng day.
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Dia nay duoc 0 trong 10 phut & 37°C; sau d6 d6 hap phu dugc do & 405 nm. D
hép phu duge diéu chinh dudng cong bang phin mém graphpad va ICs, thu duge nhu
duge thé hién trong Bang 1.

Béang 1:

ICsq cua hop chét theo sang ché dbi véi su e ché yéu t6 Xla

Hop chit sb ICso(FXIa)/(nM)
1 34 ’
2 19
3 1741
4 39
5 16
6 1817
7 34
8 17
9 14
11 13
12 42
13 46
16 100
18 56
19 5690
20 36
21 36
23 24

24 36
25 1523
26 21
27 66
29 90
37 29
38 30
39 38
40 38
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41 39
42 40
43 47
44 53
45 69
46 71
47 82
63 55
64 58
65 43
66 - 34
67 35
68 47
69 49
70 54
71 46
72 21
74 100
75 100
76 100
78 72
79 45
80 40
81 2678
82 68
83 >10000
34 42
85 92
86 99
87 73
38 74
89 42
90 100
91 50
92 21
93 42
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94 24
95 7513
9 32
97 36
98 40
9 29
100 35
101 23
102 8213
103 70
104 8146
105 30
108 12
109 5456
110 53
111 8
112 >10000
113 33
114 27
115 >10000
119 45
120 49
121 67
122 100
123 100
124 100
141 66
146 37
147 56
155 81
158 46
159 33
160 68
161 13110
162 35
163 9114
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164 30
166 42
167 92
168 43
171 35
172 | 8918
173 100
176 71
177 27
178 7956
179 | 31
180 4334

Két luan: Hop chét theo sang ché c6 tac dung tic ché dang ké d6i v6i FXla.

Vi du thir nghiém 2 X4c dinh hiéu qua chdng déng mau in vitro ciia hop chét theo
sang ché d6i véi méu ngudi
3. Nguyén liéu thir nghiém

Huyét trong: M4u ngudi duge thu gom vio dng thu gom mau khong chira chét
chbng dong mau, tiép theo 3,8% natri xitrat (ty 1¢ thé tich 1:9) duoc thém vio. 6ng
dugc ly tim & 2500 vong/phut trong 10 phit & nhiét 4 trong phong, tiép theo huyét

tuong dugc thu gom va cét giit & -80°C;

Chét phan tmg: chit phan tmg APTT (kit thir nghiém thdi gian tromboplastin
duoc hoat hoa mét ph?m, SIEMENS, Art. No. B4218-1), dung dich canxi clorua;

Thiét bi: Thiét bi dong mau (SYSMEX, CA-500).
2. Thuc hién thir nghiém

Huyét tuong d4 chia nhé dugc 1am néng chiy & nhiét d§ trong phong va dugc
trén k§. 10000 pM hop chét thir nghiém duge hoa tan trong 100% DMSO dugce pha
loding dén 3000, 300, 200, 150, 75, 30, 10, 3, 0,3 uM bing 100% DMSO, va miu tréng
12 100% DMSO. Chét phéan trng, huyét trong, va hop chat dugc dit & cac vi tri twong
Ung trong tl)iét bi dong mau, va viéc do APTT cua hgp chét dugc thuc hién.

3. Phén tich dit liéu
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Viéc diéu chinh dudng cong dugc thure hién bang phin mém graphpad va CT2
duoc tinh toan, tirc 13, ndng d6 hop chit twong tmg véi 2 1an APTT ctia mAu ddi chimng
tréng. Két qua dugc thé hién trong Bang 2.

Béng 2:

CT2 ctia hiéu qua chong dong mau in vitro cua hop chat theo sang ché doi véi méu

nguoi
Hop chat sd Mirc rc ché ngung tu tiéu cau CT, (M)

1 4,4

2 29

3 >10000

5 2,0

6 >10000

8 6,4

9 2.4
11 4,2
13 6,0
20 v 6,5
31 8,5
37 7,8
39 8,3
80 7,9
81 >10000
85 6,5
89 5,7
91 2,1
92 1,2
93 2,9
94 2,2
96 6,7
97 5,4
98 7,6
99 3,5
100 33
104 >10000
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105 6,9
108 1,4
109 >10000
111 3,2
112 >10000
114 3,6
160 3,8
163 >10000
164 6,4
166 7,2
177 L5
178 >10000
179 3,3
180 >10000
181 2,3
183 2,6
184 >10000

Bang 3 So sanh CT2 cta hiéu qua chdng ddng méu in vitro ctia hop chét theo sang ché

v6i cac hop chét twong tur trong cAc patent da cong b6 @i v6i mau nguoi

Hop chét sb Mic tc ché ngung tu tiéu cdu CT, (uM)
114 2.9
Vi du ddi ching 2 13,1

Két luén: Tir Bang 2 da c6 thé thiy duoc ring hop chét theo sang ché c6 hiu qua
chéng d6ng mau dang ké d6i véi mau nguoi. Tir Bang 3 di c6 thé thdy duoc rang gia
tri CT2 ctia Vi du 114 theo sang ché 16n hon 4.5 14n so véi gia tri CT2 cua Vi du dbi
chimg 2 (Vi du 186). Su khac biét vé chu trac gifta hai hop chit nay chi ndm & chd cac
phan tir thé & vi trf R' 1 khac nhau, chi ra day du ring R' trong cong thirc (A) 12 -
C(O)R” ¢6 hiéu qua bit ngd dbi véi hidu qua chéng déng mau cua toan bd cu tric

phan tir.
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Panh gia dugc dong hoc
Vi du thit nghiém 3. Thir nghiém dwoc dong hoc ciia hop chat theo sang ché
1.T6m tit sang ché

Chudt duoc sir dung 1am dong vét thir nghiém. Nong do6 thude trong huyét tuong
& cac thoi diém khac nhau dugc xac dinh bing LC/MS/MS sau khi cho chudt diing
trong da day cac hop chit cia Vidu 5, Vidu 9, Vidu 11, Vi du 13, Vi du 29, Vi du
31, Vidu 80, Vidu 84, Vidu 108, Vidu 111, Vidu 114, Vidu 160, Vidu 171 va Vi
du dbi ching 1. Su bién dién dugc dong hoc cua hop chét theo sang ché duoc nghién
ctru va dugc danh gia & chudt.

2. Tién trinh thir nghiém

2.1 Hop chét thir nghiém

Céc hop chét ctia Vidu 5, Vidu 9, Vidu 11, Vidu 13, Vi du 29, Vi du 31, Vi du
80, Vi du 84, Vi du 108, Vidu 111, Vi du 114, Vi du 160, Vi du 171 va Vi du d6i
ching 1.

2.2 Pong vat thir nghiém

56 con chudt khée manh Sprague-Dawley (SD), nira duc va nira céi, dugc mua tir
SINO-BRITSH SIPPR/BK LAB. ANIMAL LTD., CO, véi sé ding ky 1a: SCXK
(Shanghai) 2008-0016.

2.3 Chuén bi hop chat thir nghiém

Chudt: Mot lugng nhét dinh coa hop chét thir nghiém dugc can, va thém 5% theo
thé tich DMSO, 5% theo thé tich Tween 80 va 90% dung dich nudc mudi binh thudng
dé didu ché 0,2mg/mL dung dich khéng mau, sang va trong sudt.

2.4 Viéc dung

Sau khi dé nhin d6i qua dém, chudt SD dugc dung trong da day & lidu ding
2,0mg/kg va thé tich dung 12 10,0ml/kg.

3. Quy trinh

Chuot dugc dung trong da day hop chét thir nghiém cia Vidu 5, Vidu 9, Vidu
11, Vidu 13, Vidu29, Vidu 31, Vidu 80, Vidu 84, Vidu 108, Vidu 111, Vi du 114,

-255-



34935

Vi du 160, Vi du 171 va Vi du dbi chimg 1. M4u (0,2ml) dugc 14y tir héc mit truée
khi dung va & thoi diém 0,5, 1,0, 2,0, 4,0, 6,0, 8,0, 11,0 va 24,0 gi¢r sau khi dung. Mau

‘duoc cét gifr trong dng chéng dong méu heparin, va dugc ly tAm trong 10 phut & 3500

vong/phut & 4°C dé tach huyét tuong trong mau. Mau huyét twong dugc cit gitr & -
20°C. Chudt duge cho an 2 gid sau khi dung.

Luong hop chét thir nghiém trohg huyét twong ciia chudt sau khi cho dung trong

da day Viéc ding cac ndng d6 thude khac nhau dugc x4c dinh: 25pl huyét twong chudt

& mdi 14n sau khi ding dugc 14y ra va thém 30ul (100 ng/mL) dung dich chét chuén

noi chira camptothexin va 200ul axetonitril, lac doc trong 5 phut, va dugc ly tdm trong

10 phut (4000 vong/phit). 3,0ul dich ndi trén bé mit duge 14y tir mAu huyét trong dé
phan tich LC/MS/MS.

4. Két qua thong sb duoc dong hoc

Thoéng sb duoc dong hoc cua hop chét theo sang ché & chudt duoc chi ra duéi

day.
Thir nghiém dugce dong hoc 2mg/kg
e
Khu vye 'ano‘l Thé tich
N 1 on € 1iC
Nongdo | dusi | Chuky | © o Mirc oo o
, 11 an oo
Vidy |huyéttuong | duomg | bénri ' thanh thai | Dooo
£ trung biéu kién
sb cong .
binh .
AUC CLZF
Cmax v T2 | MRT “r VZ/F
oemy) | P2 L w | om | G
n
& /mL*h) ke) g
0,89+0, | 6,64+1,7
5 244477 | 518263 | | T | 65,1581 | 49814291
55551, | 6,78+23 314831606
9 128450 | 701615 | 7 0 | 7 69,8+35,2
79 6 1
1,5320, | 2,1220,1 | 299+110, | 402291863
11| 73,1323 |125%50
33 7 9 0
1,67£0, | 2,36+1,0 269441400
13 | 119+78,0 | 241168 217151
48 5 4
6,062, | 5,00+2,5 454471646
29 167245 | 382:98 | 7 0 S 9254283 .
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3,20+1, | 3,24+09

31 234+66 414+77 A1 3 82,5+14,6 | 21574+6313
0,850, | 1,85+0,7

80 126+£50,0 | 158+45,0 1 6 2224557 | 15822+2288
6,98+1, | 7,33+0,4

108 105+£23 452+44 9 g 74,3+6,9 | 44364+3451
49442, | 441+1.9 36730+1366

111 252+56 378+98 ’ ’ ’ 1 94,1+30,8
33 9 9
1,110, | 1,67+0,2 24049+1105

114 91,2+51,3 168+102 ’ ’ 278+182
25 3 3
4,34+0, | 8,30+1,3

160 53,9+20,3 365+52 35 3 92,5+12.3 | 34577+4126

, 1,450, | 1,71+0,3

171 462+116 701%175 1 5 49,9+12,5 | 6236+2146
0,68+0, | 1.20+0,2 | 673+235

34 48.8+8,8 | 54,6+19,1 ’ ’ ’ ’ > | 37947+8230
14 0 2

Vidu

dbi

) 7,02+2.97 7,27+3,37 - - - -

ching :

1

Két luan: Mirc hép thu duogc 1y cia hop chét theo sang ché & chudt 1a tdt, dac biét
12 khi so sanh Vi du 84 vé&i Vi du dbi ching 1 (Vi du 185), su khac biét Cmax cua ca
hai vi du 12 6,9 1an, va su khac biét AUC 1a 7,5 1an. Su khéc biét vé cdu tric ciia ca hai
chi yéu 13 & vi tri R, tie 13, vi trf twong tmg trong Vi du 84 13 nhém axetyl, va vi tri
tuong tng trong Vi du dbi ching 1 12 nhém xyano, chi ra diy da ring R! trong cong
thirc (AI) theo sang ché 13 -C(O)R” cai thién mot cach dang ké mirc hip thu dugc 1y
cua hgp chét, vi vay hop chét theo sang ché ¢6 1oi vé mit duge dong hoc.

Vi du thr nghiém 4 X4ac dinh gia tri APTT va tht nghiém duge dong hoc & khi

dai dudi Cynomolgus
1. Muc dich thtt nghiém

Khi Cynomolgus dugc st dung lam dong vat thir nghiém, va gia tri APTT & cac
thoi diém khac nhau sau khi ding qua dudng miéng hop chat ctia Vi du 5 va hop chit
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cua Vi du 108 dugc do béng thiét bi déng mau, va cac dic tinh dugc dong hoc dugc
danh gia.

Khi Cynomolgus dugc sir dung 1am dong vat thir nghiém. Nong do thudc trong
huyét trong & cac thoi diém khac nhau dugc xac dinh bang LC/MS/MS sau khi cho
khi Cynomolgus dung trong da day cac hop chét ciia Vi du 5 va Vi du 108. Bién dién
duge déng hoc ctia hop chit theo sang ché duge nghién ctru va duoc déﬁh gia & khi

Cynomolgus.
2. Dong vat thir nghiém

Sau con khi Cynomolgus duc (101, 102, 103, 201,202 va 203) dugc mua tur
Guangxi Xiongsen Primate Experimental Animal Breeding Development Co., Ltd.

3. Hop chét thir nghiém
Céc hop chit ciia Vi du 5 va Vi du 108.
4. Piéu ché ctia hop chét thir nghiém

Mot lugng nhét dinh cta hop chét thir nghiém dugc can, va thém 2% theo thé tich
DMSO, 78% theo thé tich PEG400 va 20% CMC-Na (0,5%) dé diéu ché 3,0mg/mL

dung dich khéng mau, sang va trong subt.
5. Viéc dung

Sau khi dé d6i qua dém, khi Cynomolgus duoc cho ding trong da day & lidu ding
15,0mg/kg va thé tich dung 14 5,0ml/kg.

6. Tién trinh thir nghiém & x4c dinh gia tri APTT & khi Cynomolgus
6.1 Nguyén li¢u thir nghiém

Chét phan tmg: chit phan tmg APTT (Thoi gian tromboplastin dugc hoat héa mot
phén kit thir nghiém, SIEMENS, Art. No. B4218-1), PEG-400 va CMC-Na;

Thiét bi: Thiét bi déng mau (SYSMEX, CA-500).
6.2 Thu gom va xtt Iy mau huyét tuong APTT
Mau duoc iy trude khi ding va & cac thoi diém 1 gio, 2 gio, 4 gid, 8 gid va 12

gidr sau khi dung. Khoang 1,8ml mau dugc 1y bang cach choc tinh mach xuong dui
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ctia mbi dong vat cho mdi 1an. Natri xitrat chéng déng mau duoc thém vao. Sau khi
mau méu duogc thu gom, n6 dugc dat vao 6ng ly tdm da duoc dan nhan trudce, va huyét
tuong dugc tach bang cach ly tim (didu kién ly tAm: 3500 rpm, 10 phut, 2-8°C). Huyét
trong duoc cit giir trong ti lanh -80°C dé thir nghiém APTT.

6.3 Két qua thir nghiém APTT & khi Cynomolgus

Bang 4 Két qua xé4c dinh gi4 tri APTT ctia hop chit theo sang ché & khi Cynomolgus

) .| Con APTT (gidy)
Viduso | g Truoekhi |y ogis | agiv | 8giv | 12 gid
dung
101 17,3 25,9 31,4 26,1 32,5 23,8
VidusS | 102 19,1 - 27,2 222 24.3 23,9
103 17,2 36,8 33,3 28,3 27,3 28.6
Vidu | 201 17,5 26,3 27,5 28,7 26,9 27,3
108 202 18,5 31,2 27,1 24,1 20,3 19
203 17,6 31,9 28,5 28,6 26,3 21,5

Két luan: Hop chit theo sang ché c6 mirc kéo dai gia tri APTT dang ké & khi

Cynomolgus, chi ra ring hop chét theo sang ché c6 hidu qua chéng dong mau t6t.
7. Tién trinh thir nghiém cia thir nghiém dugc dong hoc & khi Cynomolgus
7.1 Quy trinh thir nghiém

Khi Cynomolgus duoc cho ding trong da day cac hop chét ciia Vi du 5 va Vi du
9. 1,0m] mau dugc 14y tir ven ctia chi trude trude khi ding va & cac thoi diém 0,25,
0,5,1,2,4,6,8, 12 va 24 gi sau khi dung. Mau duoc cét giit trong éng chéng dong
mau heparin, va duogc ly tAm trong 10 phat & 3500 vong/phut dé tach huyét twong
trong mau. Mau huyét trong dugc cit gitr & -80°C. Chudt dugc cho in 2 gid sau khi
dung.

Luong hop chit thir nghiém trong huyét tuong ciia khi Cynomolgus sau khi cho
dung trong da day cac ndng d6 thudc khac nhau duoc xac dinh: 25u1 huyét twong khi
Cynomolgus & mdi 1an sau khi ding dugc 14y va thém 30pl (100 ng/mL) dung dich

chét chuin noi chira camptothexin va 225ul axetonitril, lic doc trong 5 phut, va duoc
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ly tim trong 10 phut (4000 vong/phut). 1,0ul dich ndi trén bé mit dugc 1y tir mau
huyét twong dé phan tich LC/MS/MS.

7.2. Két qua théng sd dugc dong hoc & khi Cynomolgus

Thong sb duoc dong hoc ciia hop chit theo sang ché & khi Cynomolgus dugc chi
ra dudi day.

Thir nghiém dugc dong hoc 15mg/kg
Thoi
. Khu vuc , ,
Nong do gian On The tich
. dudi Chu ky Mirc .
huyeét dinh phan bd
. duong banra thanh thai . )
Viduy so tuong trung biéu kién
cong
binh
AUC , CLz/F
Cmax T1/2 MRT Vz/F
cemn | P w | e | e
n
s /mL*h) " kg) s
4953+£288 | 5,86+1, | 9,63+0, 30409+125
Vidu5 688+560 62+32
1 10 78 59
2701+134 | 6,32+1, | 8,81+3, 591454262
Vidu 108 | 295+102 120+83
4 47 65 24

Két luan: Hop chét theo sang ché c6 mirc hip thu duoc ly t6t & khi Cynomolgus
va c6 loi ich vé mat duoc dong hoc.
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Yéu cau bao ho

1. Hop chét c6 cong thire (AI):

3 R4 H
RA_~ NJH(N\@/(RS)S
A \O o)

R' (A)

R3;

hoiic chét hd bién, raxemat, chit ddng phan d6i anh, chit dong phan khong d6i quang

cua né, hodc hdn hop ciia nd, hodc mubi dugc dung cda no,
trong do:
vong A 1a aryl hodc heteroaryl;
R 13 -C(O)R;
mdi R? 13 gibng nhau hoic khac nhau va mdi nhém ndy doc 14p dugce chon tir

nhém bao gdm hydro, halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, amino, nitro,
xyano, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R’ 1a alkoxy, trong do6 alkoxy tuy y dugc thé bang mot hoic nhiéu nhom duoc

chon tir nhém bao g6m doteri, va halogen;

R4A duge chon tir nhém bao gém hydro, alkyl, alkoxy, haloalkyl, hydroxyalkyl,
xycloalkyl, xycloalkyloxy, heteroxyclyl, aryl va heteroaryl, trong d6 mdi nhém alkyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y dugc thé bing mot hodc nhiéu
nhém R® nhém;

mdi R’ 13 gidng nhau hoic khac nhau va mdi nhém nay doc 14p duoc chon tir
nhom bao gém hydro, alkyl, alkoxy, oxo, halogen, haloalkyl, haloalkoxy, amino, nitro,
xyano, hydroxy, hydroxyalkyl, xycloalkyl, heteroxyclyl, aryl, heteroaryl, -C(O)R®,
-C(O)OR®, -NHC(O)R®, -NHC(O)OR?, -NR'’R", -C(O)NR'’R"!, -CH,NHC(O)OR?,
_CH,NR'R", -C(O)OCHR')R" va -S(0).,R®, trong d6 alkyl tuy ¥ dugc thé bing
modt hodc nhidu nhém dugec chon tir nhém bao gbm doteri, halogen, alkoxy,

haloalkoxy, amino, nitro, Xyano, hydroxy, hydroxyalkyl, NRRM va -NHC(())OR8 ;
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R’ duoc chon tir nhém bao gdm alkyl, haloalkyl va xycloalkyl, trong d6 alkyl
va xycloalkyl tiy ¥ dugc thé bing mét hodc nhiéu nhém duge chon tir nhém bao gbm
doteri, halogen, alkyl, va xycloalkyl;

R® dwoc chon tir nhom bao gbm hydro, alkyl, haloalkyl, hydroxy, amino,
xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R’ dugc chon tir nhém bao gdm hydro, doteri, halogen, alkyl, alkoxy,
haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl, xycloalkyl, xycloalkyloxy,
heteroxyclyl, aryl va heteroaryl, trong &6 mdi nhém xycloalkyl, heteroxyclyl, aryl va
heteroaryl niy tily ¥ duoc thé bang mot hoac nhiéu nhém duge chon tir nhém bao gdbm
doteri, halogen, alkyl, alkoxy, haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl,
xycloalkyl, xycloalkyloxy, heteroxyclyl, -NHC(O)R"™ vaR";

RYvaR" 13 giéng nthau hodc khac nhau, va mdi nhém nay doc lap duoc chon
tir nhém bao gbém hydro, alkyl, haloalkyl, xycloalkyl, heteroxyclyl, -C(O)OR?® va
-OC(0)OR", trong d6 mdi nhém xycloalkyl va heteroxyclyl nay tiy ¥ duoc thé bang
mot hodc nhidu nhém dugc chon tir nhém bao gém doteri, halogen, alkyl, alkoxy,
haloalkyl, oxo, amino, nitro, xyano, hydroxy va hydroxyalkyl;

R!? dugc chon tir nhém bao gdm hydro, alkyl, alkoxy, haloalkyl, haloalkoxy,
amino, xycloalkyl, heteroxyclyl, aryl va heteroaryl;

R" 14 aryl hodc heteroaryl, trong d6 mdi nhém aryl va heteroaryl ndy tiy ¥
duoc thé bé’mg mot hodc nhidu nhém duoc chon tir nhém bao gém hydro, doteri,
halogen, alkyl, alkoxy, haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl,
xycloalkyl, xycloalkyloxy va heteroxyclyl;

nbang 0, 1,2,3 hoic 4;

m bing 0, 1 hodc 2; va

s bang 0, 1,2,3 hoic 4.

2. Hop chét c6 cong thire (AI) theo diém 1, 13 hop chat c6 cong thic (I):
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hoac chét hd bién, raxemat, chit déng phan dbi anh, chit dong phan khéng dbi quang

cta no, hodc hon hgp cua nd, hodc mudi duge dung cia no,
trong doé:

L' 1a alkylen, trong d6 alkylen tuy y duoc thé bing mot hodc nhiéu halogen

hodc doteri;

RS dugc chon tir nhom bao gém hydro, doteri, halogen, alkyl, alkoxy, amino,
nitro, xyano, hydroxy, hydroxyalkyl, xycloalkyl, xycloalkyloxy, heteroxyclyl, aryl va
heteroaryl, trong d6 mdi nhém xycloalkyl, heteroxyclyl, aryl va heteroaryl ndy tiy ¥
dugc thé béng mot hodc nhiéu nhém dugc chon tir nhém bao gém doteri, halogen,
alkyl, alkoxy, haloalkyl, amino, nitro, xyano, hydroxy, hydroxyalkyl, xycloalkyl,
xycloalkyloxy, heteroxyclyl, -NHC(O)R'*va R";

R'? dugc chon tir nhém bao gbm hydro, alkyl, haloalkyl, amino, xycloalkyl,
heteroxyclyl, aryl va heteroaryl;

R" 13 aryl hodc heteroaryl, trong ¢6 mdi nhém aryl va heteroaryl nay tiy y
duoc thé béng mot hodc nhiéu nhém duge chon tir nhém bao gém hydro, doteri,
halogen, alkyl, alkoxy, haloalkyl, amino, nitro, Xyano, hydroxy, hydroxyalkyl,
xycloalkyl, xycloalkyloxy va heteroxyclyl; va

vong A, R'~R? R’ n va s 1 nhu dugc xé4c dinh theo diém 1.

3. Hop chét c6 cong thirc (AI) theo diém bét ky trong s cac diém 1 va 2, 12 hop chét

c6 cong thuc (Iaa):
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6
R\L1 y i
R3 = N/H(N@/(R)s
N \OO
1

(laa)

(R3s

hoic chét hd bién, raxemat, chit ddng phan ddi anh, chit dong phan khéng d6i quang

ctia n6 hodc hdn hop ctia nd, hoic mudi duge dung ciia nd,
trong do:
vong A, Ll, R!~R’ R’ ~R® nvaslanhu duoc xac dinh theo diém 2.

4. Hop chit c6 cong thic (AI) theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6

\@/(Rs)s
dugc chon tir nhém bao gém:

(R, R®). R

R)s 5
' € L3N £ T
= N7 S/ AN SN
(Rs)s ~ XX N >5~ N
X R)s R')s
3L e N St S v
A N/ N N N N
N N Y7 SN
\j"(Rs)s \ Rs)s ~ . 5 - Rs)s
N/ _N = R”). N =

N
(R)s
R) \/ °

N._0O N N N R,
IS & €

0 o) S

0
SIS
R, @: RY, R j@é',( 5
0 o}_( O%( s

; trong d6 R°va s 1a nhu duoc xac dinh theo diém 1.
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5. Hop chét c6 cong thirc (AI) theo diém bét ky trong sd cac diém 1, 2 va 4, 12 hop
chat c6 cong thic (ID):

trong do:

R’ duoc chon tir nhém bao gdm alkyl, xycloalkyl va haloalkyl, trong d6 mdi
nhém alkyl va xycloalkyl ndy tiry ¥ duoc thé bing mot hodc nhidu nhém duoc chon tir
nhém bao gdm doteri, halogen, alkyl va xycloalkyl; va '

L' R? R® R’ R°van la nhu dugc xé4c dinh theo diém 2.

6. Hop chit c6 cong thirc (AI) theo diém bt ky trong sb céc diém tir 1 dén 5, trong d6
mdi R’ 13 giéng nhau hoic khac nhau, va mdi nhém nay doc 1ap dugc chon tir nhém
bao gdm alkyl, alkoxy, oxo, halogen, haloalkyl, xyano, hydroiy, -C(O)OR®,
-NHC(O)OR®, -C(O)NR'R', -CH,NHC(0)OR®, -CH,NR'’R", -C(O)OCH(R')R"
va -S(0),R®; R® dugc chon tir nhém bao gdm hydro, alkyl, hydroxy va amino; R va
R 1a giéng nhau hodc khac nhau, v mdi nhém nay ddc 1ap dugc chon tir nhém bao
gdm hydro, alkyl, haloalkyl, xycloalkyl, heteroxyclyl, -C(O)OR® va -OC(O)OR',
trong d6 mdi nhém xycloalkyl va heteroxyclyl ndy tuy ¥ duoc thé bang mot hodc
nhidu nhém dugc chon tut nhém bao gdm doteri, halogen, alkyl, alkoxy, haloalkyl,

0X0, amino, nitro, xyano, hydroxy va hydroxyalkyl; va R'*13 alkyl.

7. Hop chit c6 cong thirc (AI) theo diém bt ky trong sb cac diém tir 1 d&én 6, trong d6
hop chét nay 13 hop chét c6 cong thirc (I1I):
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trong do:

R® doc 1ap dugc chon tir nhém bao gém alkyl, alkoxy, oxo, halogen, haloalkyl,
Xyano, hydroxy, -C(O)OR®,
-NHC(O)OR®, -C(O)NR!’R", -CH,NHC(O)OR®, -CH,NR'’R", -C(O)OCHR')R"
va -S(0),R%; R® duoc chon tir nhém bao gbm hydro, alkyl, hydroxy va amino; R va
R'"1a giéng nhau hoic khac nhau, va mdi nhém nay doc 1ap duge chon tir nhém bao
gdm hydro, alkyl, haloalkyl, xycloalkyl, heteroxyclyl, -C(O)OR® va -OC(O)OR"?,
trong d6 mdi nhém xycloalkyl va heteroxyclyl nay tuy y dugc thé bang mét hoic
nhiéu nhém duge chon tir nhém bao gém doteri, halogen, alkyl, alkoxy, haloalkyl,

0X0, amino, nitro, Xyano, hydroxy va hydroxyalkyl; va R'?13 alkyl;

R’ dugc chon tir nhém bao gbm alkyl, xycloalkyl va haloalkyl, trong d6 mdi
nhom alkyl va xycloalkyl nay tuy y duoc thé bing mot hoic nhidu nhém dugc chon tir
nhém bao gém doteri, halogen, alkyl va xycloalkyl; va

L', R? R® R®van la nhu duoc xac dinh theo diém 2.

8. Hop chét c6 cong thire (AI) theo diém bat k¥ trong sb cac diém tir 1 dén 7, trong d6
hop chét nay 13 hop chét cé cong thic (IV):

trong do:

L', R% R® R, R’ van 1a nhu dugc xé4c dinh theo diém 7.
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9. Hop chét c6 cong thirc (AI) theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6
R? 14 halogen; va n bang 0, 1 hodc 2.

10. Hop chét ¢6 cong thirc (I) theo diém bat ky trong s cac diém tir 2 dén 9, trong do
L' 1a -(CR"))x-, x 14 s6 nguyén tir 1 dén 4; R' 1a hydro hodc doteri; R® dugc chon tur
nhém bao gdébm hydro, doteri, halogen, alkyl, alkoxy, xycloalkyl, xycloalkyloxy,
heteroxyclyl, aryl va heteroaryl; trong d6 mdi nhém xycloalkyl, heteroxyclyl, aryl va
heteroaryl nay tuy y dugc thé bing mot hoic nhiéu nhém duge chon tir nhém bao gdm
doteri, halogen, alkyl, alkoxy, xycloalkyl, heteroxyclyl, -NHC(O)R!?va R">; R1?1a alkyl
hoic xycloalkyl; R'? 14 aryl hodc heteroaryl, trong d6 mdi nhém aryl va heteroaryl nay
thy ¥ dugc thé bing mot hodc nhiéu nhém duge chon tir nhém bao gbm doteri, halogen,

alkyl, alkoxy, haloalkyl, amino, nitro, xyano va hydroxy.

11. Hop chit ¢6 cong thire (I) theo diém bat ky trong s cac diém tir 2 dén 10, trong do
L!1a-CHs- hodc -CD»-; R® duge chon tir nhém bao gom xycloalkyl, heteroxyclyl, aryl
va heteroaryl; trong d6 mdi nhom xycloalkyl, heteroxyclyl, aryl va heteroaryl nay tuy y
duogc thé béng mdt hodc nhiéu nhém duge chon tir nhém bao gém doteri, halogen, alkyl,
alkoxy, xycloalkyl, heteroxyclyl, -NHC(O)R'?va R'3; R'? 1a alkyl hodc xycloalkyl; R"?
14 aryl hodc heteroaryl, trong d6 mdi nhém aryl va heteroaryl nay tuy y dugc thé bing
mot hoac nhiéu nhém duogc chon tir nhém bao gé)m doteri, halogen, alkyl, alkoxy,

haloalkyl, amino, nitro, Xyano va hydroxy.

12. Hop chét ¢6 cong thire (I) theo diém bt ky trong sb cac diém tir 2 dén 10, trong d6

L'1a-CH,CHa-; va R® 1a alkyl, alkoxy hodc xycloalkyloxy.

13. Hop chit c6 cong thiic (Al) theo diém bét ky trong s6 cac diém tir 1 dén 10, trong

d6 hop chit nay duge chon tir nhém bao gbm:
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14. Quy trinh diéu ché hop chit c6 cong thirc (AI) theo diém 1, quy trinh nay bao gém

budc:
R? s
R
R3 = )YOH 3 | H
g ) N AR
(R © + TN 2 X (e} ©
n ; (R :
R 1
(AI-A) (AI-B) R (Al)
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1am ngung tu hop chét c6 cong thirc (AI-A) bang hop chat c6 cong thirc (AI-B) hoic
hydroclorua cia n6 trong mai truomg kiém, tuy ¥ thiy phan san phim ngung tu trong

moi trueomg kidm @ thu dugc hop chét c6 cong thire (AD);
trong do:
vong A, R'~R’, n va s 12 nhu duoc xac dinh theo diém 1.

15. Quy trinh diéu ché hop chét cé cong thirc (I) theo diém 2, quy trinh nay bao gém

budc:

L _
NJ\ OH - H ]
r § R HZN4@4R5>S SNy Tar®

(1-A) (AI-B) 0)

1am ngung tu hop chit c6 céng thic (I-A) bang hop chit ¢ cong thirc (AI-B) hoidc
hydroclorua cta nd trong méi truong kidm, tuy ¥ thity phan san phim ngung tu trong
mdi trudng kiém dé thu dwoc hop chat c6 cong thire (I);

trong do:

vong A, L' R'~R* R~ R, n va s 1a nhu dugc x4c dinh theo diém 2.

16. Dugc phdm chira lugng hiru hiéu c6 tac dung diéu tri hop chét c6 cong thirc (AI),
hodc chat hd bién, raxemat, chit dong phan dbi anh, chit ddng phan khong ddi quang
ctia nd, hodc hdn hop ciia né, hodc mubi duge dung cia né theo diém bat ky trong sd
cac diém tir 1 dén 13, va mét hoic nhiéu chét mang, chét pha loang hojc ta dugc dugc

dung.
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