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(57) Sang ché dé cap dén cac hop chit c6 cong thirc:

D

0 B
Cac hop chat nay c6 thé sir dung trong phong bénh va/hoic diéu tri bénh xo hoa

phdi va/hodc céc tinh trang bénh 1y lién quan.
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Linh vye ky thuét dwgc dé cap

Séang ché dé cap dén cac hop chét c6 thé ding dé phong bénh va/hodc didu tri bénh

x0 héa phdi va cac tinh trang bénh 1y lién quan.
Tinh trang k§ thuit cia sang ché

Théo luan bat ky trong tinh trang ki thuét trong ban md ta khong nén duoc coi 1a
mot su thira nhan réng tinh trang ki thuat d6 dugc biét dén rong rai hoac 1a mot phﬁn cua

kién thtrc chung trong linh vurc nay.

Bénh xo hoa phdi 1a bénh ho hip trong d6 c6 qua nhiéu md lién két dang soi tich
tu trong phdi, dan dén lam day vach phdi va giam cung cp oxy cho mau. Hé qua 1a cac

dbi turong bi xo hoa phdi ¢6 nhip thd ngin.

Bénh xo hoa phdi c6 thé 1a tac dung thir phét ctia cac bénh phdi khac, nhu cic
bénh tu mién, cac bénh nhiém virut va cac bénh nhiém vi khuin (nhu bénh lao) cua phéi,
hoac duoc tiép nhén xa tri d6i v6i bénh ung thu phéi hodc ung thu vii. Xo hoa phdi ciing
c6 thé 1a tu phat, do hut thube 14, cac yéu t6 moi truong (vi du tiép xac nghé nghiép véi
khi, khoi thube, hoa chét, soi a-mi-ang hodc bui) hodc yéu td bam sinh di truyén duoc coi

1a cac y€u t6 nguy co.

Céc lya chon dilu tri dbi v6i bénh xo hoa phdi rat han ché. Mot s loai bénh xo
hoa phdi dap ung véi corticosteroit hodc céc chét i ché mién dich khac. Tuy nhién, cac
phuong phap diéu tri nhur vy cho céc két qua khac nhau va khong hiéu qua & nhimg ddi
tuong bi xo hoa phéi v0 can. Ghép phéi 1a Iwa chon diéu tri duy nhét hién c6 d6i véi cac

truomg hop xo héa phdi vo can nghiém trong.

Xo hoa phdi ¢ thé ddn dén sy phat trién cua tang huyét ap dong mach phdi, suy
tim bén phai, suy ho hép, thiéu oxy huyét, ho, hinh thanh cuc mau dong, viém phdi va
ung thu phoi.

Do d6 vAn can c6 cac chat dé ngan ngira va diéu tri bénh xo héa phdi va céc tinh
trang bénh ly lién quan. Cu thé, van can c6 cac chit dé ngan ngira, 1am giam hodc lam

cham su tién trién ctia bénh xo hoa phéi hodc lam giam bénh xo hda phéi da hinh thanh.



Muc dich ctia sang ché 1a khac phuc hodc cai thién it nhat mot trong s6 cac nhugc

diém cua tinh trang k¥ thuét, hoac dé cung cip giai phéap thay thé hitu ich.
Ban chit k§ thuit ciia sing ché
Theo mot khia canh, sang ché dé xuét hop chét c6 cong thirc:

D

) B

b

hodc mudi, chit ddng phan lap thé, chat dong phan khong d6i quang, chit dong phan dbi

anh, chét triét quang, hydrat va/hodc solvat dugc dung cia chung,
trong do:

B dugc chon tir nhém bao gdm:

a Ry~ Rs Ro
Ry ¥ | |
N\ | Re R

N RS\ - \R 8

7 Qn

Rj, R3 va R4 doc 1ap 1a C, CH, CHa, O, N, NH hodc S,

R; 1a C, CH, CH,, N, NH, C-CF3, CH-CF3 hodc C=0;

Rs dén Ry doc lap 1a C hoac N;

Q ddc 1ap dugc chon tur halo, alkyl, hydroxy, amino va amino dugc thé:

nla0,1, 2,3, 4hoac 5;
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D la:

hoac ;
Rio dén Ris doc 1ap 14 C, N, O hoic S;

T doc 1ap duogc chon tir Crealkyl, halo, axit Cosalkyl carboxylic, amino, hydroxy va
Ci-salkoxy; va
mlao, 1, 2, 3 hoac 4,
trong d6 D khong thé 1a phenyl khong dugce thé, va Q khong thé 14 hydroxy khi n bang 1
vaR® dén R’ déula C.

Sang ché boc 16 phuong phap phong ngira hodc diéu tri bénh xo héa phdi, hodc
tinh trang bénh ly lién quan ¢ d6i twong bi xo héa phdi hodc c6 nguy co phat trién bénh
x0 hoa phdi, phuong phap nay bao gbm budc cho dbi tugng ding mot lugng hitu higu

ctia hop chat ¢6 cong thirc:

b

hoic mudi, chat ddng phén l1ap thé, chit dong phan khong d6i quang, chat dong phan d6i

anh, chét triét quang, hydrat va/hodc solvat dugc dung cua chung,
trong do:

B duoc chon tir nhém bao gdm:
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/. RZ// R5 R9
// X
R X | |
N\ | Rs Rg
\ 3\ ~ \R
R ~ 7 Q
3 R4 n

, va
Ri, R3 va R4 doc 1ap 1a C, CH, CHa, O, N, NH hoac S,
R; 1a C, CH, CH,, N, NH, C-CF3, CH-CF; hodc C=0;
Rs dén Ro doc lap 1a C hoic N;
Q ddc lap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc thé;
nlao0, 1,2, 3, 4hodc5;

D la:

hodc ;

Rio dén R4 doc 1ap 12 C, N, O hodc S;

4/117

T doc 1ap duge chon tir Cisalkyl, halo, axit Cosalkyl carboxylic, amino, hydroxy va

Ci-salkoxy; va

mlao0, 1,2, 3 hoac 4,

trong d6 D khong thé 12 phenyl khong dugc thé, va Q khong thé 13 hydroxy khi n bang 1

va R’ d@én R déu la C.

Sang ché boc 16 viéc st dung hop chét c6 cong thirc:
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O B

S

hodc mubi, chit ddng phén lap thé, chat dong phan khong d6i quang, chét dong phéan ddi

anh, chat triét quang, hydrat va/hodc solvat dugc dung ciia chiing,

dé san xuét thudc dé phong bénh hogc diéu tri bénh xo hoa phdi, hodc tinh trang bénh ly

lién quan ¢ d6i twong bi xo hoa phdi hodc c6 nguy co phat trién bénh xo hoa phoi,
trong do:

B duoc chon tir nhém bao gbm:

R4 _ Ry = j‘\R
/ P
! R2 - 5 9
Ry ¥ | |
ANAN | Rs Rg
\ R3\ ~ \R7 q
n

> va
R1, R3 va R4 doc 14p 1a C, CH, CHa, O, N, NH hodc S,
R, 1a C, CH, CHa, N, NH, C-CF;, CH-CF3 hoac C=0;
Rs dén Ry doc 1ap 1a C hodc N;
Q doc 1ap duge chon tir halo, alkyl, hydroxy, amino va amino duoc thé;
nlao0,1,2,3,4hoac5;

D la:
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hoac ;
Rio dén Ri4 doc lap 12 C, N, O hoic S;

T doc lap dugc chon tir Ciealkyl, halo, axit Coealkyl carboxylic, amino, hydroxy va

Crsalkoxy; va
mlao, 1, 2, 3 hodc 4,
trong d6 D khong thé 1 phenyl khong dugc thé, va Q khong thé 13 hydroxy khi n bang 1
vaR®dén R’ déula C.
Theo mdt khia canh khéc, sang ché dé xuét hop chét c6 cong thirc:

D

trong do:

B dugc chon tir nhom bao gbm:

/. RZ// - R5 Rg
/7 / ]
: : Y
N\ | Rs Rg
\ 3\ ~N \R7
R3 \R4 Qn

, va
Q doc lap dugc chon tir halo, alkyl, hydroxy, amino va amino duoc thé;

nlao, 1,2, 3, 4 hoac 5;



44782 71117

Ry, R3 va R4 doc 14p 1a C, CH, CHz, O, N, NH hodc S,
R, 1a C, CH, CHa, N, NH, C-CF3, CH-CF3 hodc C=0;
Rs dén Ry doc lap 12 C hodc N;

D la:

R11—R12 R12

hoac ;
Rio dén Rus doc 1ap 14 C, N, O hoic S;

T doc lap duge chon tir Cisalkyl, halo, axit Co-salkyl carboxylic, amino, hydroxy va

Ci-salkoxy; va
mlao, 1,2, 3 hoac 4,

trong d6 D khong thé 1a phenyl khong duoc thé, va Q khong thé 13 hydroxy khi n bang 1
vaR3dénR%déulaC

dé st dung trong phuong phap phong ngira hodc didu tri bénh xo hoa phdi, hoic tinh
trang bénh ly lién quan ¢ dbi tuong bi bénh xo hoa phéi hodc c6 nguy co phét trién bénh

x0 héa phoi.

Theo mot khia canh khéc, sang ché dé xuét hop chét c6 cong thic:

1 \

7\ N7 N
N 7

HoN O O NH,
O I O
N)J\N
H H

hoic mubi, chit ddng phan 1ap thé, chét ddng phan khong d6i quang, chét ddng phéan ddi

(D167),

anh, chét triét quang, hydrat va/hodc solvat dugc dung cia ching.

7
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Sang ché boc 16 phuong phap phong ngira hogc diéu tri bénh xo hoa phoi, hodc
tinh trang bénh ly lién quan ¢ d6i twong bi bénh xo hoa phdi hodc c6 nguy co phat trién
bénh xo héa phdi, phurong phap nay bao gbdm buée cho dbi tuong ding mot lugng hitu

hiéu cua hop chat ¢ cong thirc:

= lN Nl N
N =
o L Ol
o} o}
0
N/U\N
H H

hodc mudi, chat ddng phan 1ap thé, chat dong phan khong dbi quang, chét déng phan ddi

(D167),

anh, cht triét quang, hydrat va/hodc solvat dugc dung cla chung.

Sang ché boc 16 viéc sir dung hop chét co cong thc:

= |N N| AN
S P
H,N O O NH;
0 0
OO
N)J\N
H H

hodc mudi, chit ddng phan lap thé, chit ddng phan khong d6i quang, chét dong phan db6i

(D167),

anh, chat triét quang, hydrat va/hodc solvat dugc dung cia ching,

@& san xuét thuéc dé phong bénh hodc didu tri bénh xo héa phdi, hodc tinh trang bénh 1y

lién quan & dbi twong bi bénh xo hoa phdi hodc c6 nguy co phat trién bénh xo hoa phoi.

Theo mot khia canh khac, sang ché dé xut hop chét ¢ cong thirc:
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N N

NS =

H,N O O NH,
O I O
N/U\N
H H

hodc mubi, chit ddng phan lap thé, chit dong phan khong d6i quang, chét ddng phan d6i

(D167),

anh, chét triét quang, hydrat va/hodc solvat dugc dung ctia chiing,

dé s dung trong phuong phdp phong ngira hodc diéu tri bénh xo héa phdi, hodc tinh
trang bénh Iy lién quan & déi twong bi bénh xo héa phdi hodc c6 nguy co phat trién bénh
x0 hoa phoi.

Sang ché boc 16 phuong phap phong ngira hoac diu tri bénh xo héa phdi, hoic
tinh trang bénh ly lién quan ¢ d6i tuwong bi bénh xo hoa phdi hodc c6 nguy co phat trién
bénh xo hoa phdi, phurong phép nay bao gbém buée cho déi twong dung lwong hitu hiéu

ctia hop chét c6 cong thic:

A AR
A
HO l HO O HO O
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hodic mubi, chit ddng phan lap thé, chat dong phan khong d6i quang, chit dong phan d6i

anh, chat triét quang, hydrat va/hodc solvat dugc dung ctia chiing,

trong do:

A dugc chon tir heteroxyclyl c¢6 5 hodc 6 canh no, no mot phan hodc khong no tuy y dugc

thé; Ci.ealkoxyl amin tuy y dugc thé; Ci.ealkyl amin tuy y dugc thé; axit Co-salkyl

carboxylic tuy y dugc thé; C1.salkyl hydroxyl tuy y duoc thé; heteroxyclyl hai vong Co.

salkyl no hodc khong no tuy y dugc thé; va heteroxyclyl hai vong Ci.salkoxyl no hodc

khong no tiry y dugc thé;

B duoc chon tir nhoém bao gém:

/ = 7T
R H
2
N\ | ! Re Rg
\ Rs\ - \R7
R3 \R4 Qn
s va

Q doc 1ap duge chon tir halo, alkyl, hydroxy, amino va amino duoc thé;
nlao0,1,2,3,4hoac5;

R1, R3 va R4 doc 1ap 1a C, CH, CHa, O, N, NH hoac S,

R 12 C, CH, CHa, N, NH, C-CF3, CH-CF3 hodc C=0;

Rs dén Ry doc 1ap 1a C hodc N;

10
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D la:

hoac ;
Rio dén Rys doc 1ap 12 C, N, O hodc S;

T doc 1ap dugc chon tir Crealkyl, halo, axit Cosalkyl carboxylic, amino, hydroxy va
Ci-salkoxy;

mlao, 1, 2, 3 hodc 4; va

X 1a -OH hoac

Sang ché boc 16 viéc sir dung hop chét c6 cong thic:

11
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B hoic ,
hodic mubi, chat ddng phan 1ap thé, chat ddng phan khong d6i quang, chét dong phan déi
&nh, chat triét quang, hydrat va/hodc solvat dugc dung cia ching,
8 san xuét thubc dé phong bénh hodc didu tri bénh xo héa phdi, hogc tinh trang bénh 1y
lién quan & dbi tugng bi bénh xo hoa phéi hodc c6 nguy co phat trién bénh xo hoa phdi,
trong do:
A duoc chon tir heteroxyclyl ¢6 5 hodc 6 canh no, no mot phan hoic khong no tuy y dugc
thé; Ciealkoxyl amin tuy y dugc thé; Cisalkyl amin tuy y duoc thé; axit Co-salkyl
carboxylic tuy y duoc thé; Ci.ealkyl hydroxyl tuy ¥ duoc thé; heteroxyclyl hai vong Co.
¢alkyl no hodc khong no tuy y dugc thé; va heteroxyclyl hai vong Cisalkoxyl no hodc
khong no tiy ¥ dugc thé;

B duoc chon tir nhém bao gom:

/. - R3 Rg
/7 Rz, g
R, | |
\ | Rs Rs
\ Ra_ < \R
2
R3 \R4 Qn

Q doc 1ap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc thé;
nlao, 1,2, 3,4 hoac 5;
Ry, R3 va R4 doc 14ap 1a C, CH, CH», O, N, NH hodc S,

R, 1a C, CH, CH», N, NH, C-CF3, CH-CF3; hodc C=0;

12
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Rs dén Ry doc lap 1a C hodc N;

D la:

Rio dén R4 doc lap 12 C, N, O hoic S;

T doc 1ap duge chon tir Crealkyl, halo, axit Co-salkyl carboxylic, amino, hydroxy va
Ci-ealkoxy;

mlao, 1,2, 3 hoac 4; va

X 1a -OH hoac

Theo mot khia canh khéc, sang ché d& xuét hop chat c6 cong thuc:

13
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H,N O
X

(0]
B hoic ,
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hogc mubi, chit ddng phan 1ap thé, chit dong phan khong dbi quang, chét ddng phéan ddi

anh, chat triét quang, hydrat va/hodc solvat dugc dung ctia chiing,

trong do:

A dugc chon tir heteroxyclyl ¢6 5 hodc 6 canh no, no mot phén hoac khong no tuy y duogc

thé; Ciealkoxyl amin tuy y dugc thé; Ciealkyl amin tuy y duoc thé; axit Co-salkyl

carboxylic tuy y duoc thé; Cisalkyl hydroxyl tuy y dugc thé; heteroxyclyl hai vong Co.

salkyl no hodc khong no tuy y dugc thé; va heteroxyclyl hai vong Ci.salkoxyl no hodc

khong tuy y dugc thé no;

B dugc chon tir nhém bao gém:

/ - R5 R9
RS~
/7 2 | ‘
Ry |
N\ | Re R
\ R3\ ~ \R7
R3 \R4 Qn
, va

Q doc 1ap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc thé;
nlao, 1,2, 3,4 hoac 5;

Ri, R3 va R4 doc 14p 1a C, CH, CHa, O, N, NH hoac S,

R; 1a C, CH, CHz, N, NH, C-CF3, CH-CF3 hodc C=0;

Rs dén Ry doc 14p 1a C hodc N;

14
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D la:

Rio dén Rus doc lap 12 C, N, O hodc S;

T doc lap duge chon tir Cisalkyl, halo, axit Co.alkyl carboxylic, amino, hydroxyl va
Ci-ealkoxy;

mlao, 1,2, 3 hoac 4; va

X 1a -OH hoac ,

dé s dung trong phuong phap phong ngira hodc didu tri bénh xo hoa phdi, hodc tinh
trang bénh ly lién quan & dbi tugng bi bénh xo hoa phdi hodc c¢6 nguy co phat trién bénh

x0 hoa phoi.

Theo mot khia canh khéc, sang ché dé xuit hop chét co cong thirc

15
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hoic mubi, chit ddng phan lap thé, chat dong phan khong dbi quang, chét ddng phan ddi
&nh, chét triét quang, hydrat va/hodc solvat dugc dung cta chung.

Theo mot phuong an, heteroxyclyl ¢6 5 hodc 6 canh no, no mot phﬁn hodc khong
no chira mot hoac nhiéu trong s6 N, S hoic O, tuy y duoc thé béng mot hodc nhiéu céc

phan tir thé oxo, Ci-ealkyl, amino, hydroxyl hogc halo.

Theo mot phuong an, heteroxyclyl ¢6 5 hodc 6 canh no, no mot phan hoic khong
no duge chon tir pyrolyl, pyrazolyl, imidazolyl, triazolyl, imidazolidinyl, pyrolidinyl,
pyrolidinyliden, dihydropyrolyl, isoxazolyl dihydrooxazolyl, isoxazolidinyl, oxazolidinyl
va oxazolyl, tuy y duoc thé bang mot hodc nhidu cic phan tir thé oxo, Ci.ealkyl, amino,

hydroxyl hodc halo.
Theo mdt phuong én, Ci.salkoxyl amin 12 aminooxymetyl.

Theo mot phuong an, Cisalkyl amin tuy y dugc thé bang mot hoic nhiéu trong s6
Ci-salkyl, Ci-ghalo alkyl, hydroxyl hodc halo, t6t hon 1a halo alkyl dugc thé mono-, di-

hoéc tri-, tot nhét 1a tri-flo metan.
Theo mot phwong én, axit Co-salkyl carboxylic 1a axit carboxylic.
Theo mot phwong an, Cisalkyl hydroxyl la metyl hydroxyl.

Theo médt phuong 4n, heteroxyclyl hai vong Cosalkyl duge chon tur indolyl,
isoindolyl, insolinyl va isoindolinyl, tuy y duoc thé bang mot hodc nhiéu oxo, t6t hon 1a

dioxo.

Theo mét phuong 4n, heteroxyclyl hai vong Ci-salkoxyl 1a duge chon tir indolyl,
isoindolyl, insolinyl va isoindolinyl, tuy y dugc thé bang mot hoic nhiéu oxo, va trong d6

Ci-salkoxyl 1a metoxy hodc etoxy.

Theo mot phuong an, A dugc chon tur:

0
N
Y ey L O
| F F i i %ﬁ“
o , :

16
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] 3
) 0
HN HNUy N% HN\/_M
] J J°
o © RN 0 ,
A
/\O (0]
SN f\/ Y e
//o

N\o/\ff
|

o)

Theo mdt phuong an, Q 13 halo dugce chon tir nhém bao gém F,Cl, Brval.
Theo mdt phuong an, Q 1a amino dugc thé c6 cong thirc -NHW va trong do:
W dugce chon tir -CN, -SO2(X1)aY va -COX").Y,
a bang 0 hoic 1,
X! duge chon tir -NH- va -O-, va
Y dugc chon tir -H, -CH3, -CH>CHs, -CH20H va -CH2CH>OH.

Theo mot phwong an, Q la amino dugc thé dugc chon tir nhém bao gém
-NHSO,CHs, -NHCOH, -HCONHCHs, -NHCONHCH,CH3;, -NHSO:NHCHG3,
NHSO,NHCH,CH3, -NHCOCHj3, -NHCOOCH;3, -NHCOOCH2CH,OH, -NHCONH: va
-NHCN.

Theo mdt phuong an, Q 1a alkyl dugc chon tir nhém bao gdm metyl, etyl, propyl,
butyl va pentyl.

Theo mot phuong an, B dugce chon tur:

17



44782 18/117

&8 <8 <8 <0

ZT

va

Theo mdt phuong an, B dugce chon tur:

& o 8 Q&

b b >

N N
( QN \ @J
, va ;
trong d6 Q 1a amino dugc thé, t6t hon la -NHSO»CH3, -NHCOH, -NHCONHCH3,

-NHCONHCH,CH3;, -NHSO,NHCH3, -NHSO.NHCH,CH3, -NHCOCH3, -NHCOOCH;,
-NHCOOCH,CH,OH, -NHCONH hogc -NHCN, van la 1 hoac 2.

Theo mét phuong an, B duoc chon tir:

18
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N N
N
N N
Qn Qn Qn

Qn Qn

S b S 2

N

trong d6 Q la amino va n la 1 hoac 2.

Theo mot phuwong an, B dugc chon tur:

QB 8}

> > > b

Qn

N

/*;Kw N rg "N
N|
n Qn
; va ;
trong d6 Q 1a hydroxy van la 1 hoéc 2.

Theo mot phuong an, B dugc chon tur:

a8 8 Q@

n Qn

3 > b 5

19
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O~
O

Qn Q, Qn
> Va >

trong d6 Q 1a halo, t6t hon 1a —F hogc —CL, van 1a 1 hoac 2.

Theo mdt phuong an, B dugc chon tur:

N N
N : gj
N N
Q, Qn Qn
2

3 S 3 b

N

r gj N r g‘N
I
n Qn
> Vé >
trong d6 Q 1a alkyl, tot hon 12 ~CHs, van 1a 1 hodc 2.

Theo mot phuong an, B dugc chon tur:

> b b >
@ O 1O @
)\ NON N N
~
Rys N Ry7 Ris” \r Ri7 Ris” Ri7 Ris” j/ka
Rie Ris Ris Rie
va

20
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trong d6 R'S dén R doc lap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc
thé.

Theo mot phuong an, D dugc chon tur:

TrEEy:

) O

va

>

Theo mot phuong an, D dugc chon tur:

T T T To To o T
N W N@N
N N
b b b b M
Tm

Tm
0 ©
N N
va ,

trong d6 T 14 alkyl, tot hon 14 -CHs, va m 1a 1 hodc 2.

Theo mot phuong an, D dugc chon tur:
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Tm Tm Tm Tm N TITI N Tm
N ﬁ N@N
N N
9 9 S > b
Tm Tm
N@
N

va ,

Z—Z

trong d6 T 1a axit Co-alkyl carboxylic, t6t hon 1a -C(O)OH, va m 1a 1 hodc 2.

Theo mot phuwong an, D dugce chon tir:

m

T T To To T
N \‘ N@N
N N
> M b b b
Tm Tm
oS
N N
va ,

trong d6 T 12 halo, t6t hon 1a —F, va m 1a 1 hodc 2.

m

Theo mot phuong an, D dugc chon tur:

N W N@N
N N
5 b M b b
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m
N@
N

va ,

Zz—Z

trong d6 T 1a amino va m 1a 1 hoac 2.

Theo mdt phuwong éan, D dugc chon tir:

N W N®N
N N
Tm Tm
D ©
N N
va ,
trong d6 T 1a hydroxy va m la 1 hodac 2.
Theo mdt phuong an, D dugc chon tur:
Tm Tm TIT\ Tm N Tm N Tm
N ﬁ NX@N
N N

fN

va ,

zZ—Z
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trong d6 T 1a C1-salkoxy, tot hon 1a -OCHs, va m 1a 1 hodc 2.

Theo mot phuong én, D dugc chon tur:

e
e @

Theo mdt phuong an, D dugc chon tur:

R
e

trong do T 1a alkyl, tot hon 13 -CHs, va m 1a 1 hoac 2.

J
@
[Re

pd
‘Z
(]

4—C|Z
@

\

@ @
@T H@ @

Theo mdt phuong an, D duge chon tur:

N S
Tm T Tm
S
N
5

9 S

o

T
e

(7))

R
hd
R
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N N N—O
T / T T T T
N S s
, va

trong do6 T 1a axit Co-salkyl carboxylic, t6t hon 13 -C(O)OH, vam 1a 1 hodc 2.

TYY
e
@‘ T

va ,

Theo mét phuong an, D duoc chon tur:

trong d6 T 1a halo, t6t hon 1a —F, vam 1a 1 hodc 2.

Theo mot phurong an, D dugc chon tur:

R
ha

trong d6 T 13 amino vam Ia 1 hodc 2.

\

H@“@

Theo mot phuwong an, D dugc chon tir:
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e

N

"L : :
?
€2

trong d6 T 1a hydroxy va m la 1 hoac 2.

Theo mdt phuong an, D dugc chon tur:

? ? ?‘ Jz 5?‘“

trong do T 1a Ci.salkoxy, t6t hon 1a -OCH3, vam 1a 1 hodc 2

@

Theo mot phuong én, X 1a -OH.

Theo mdt phuong 4n, X 1a

Theo mot phuong an, hop chét nay dugc chon tir nhém bao gbm:
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H,N O
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MeO,SHN NHSO,Me
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(D4),
NI/\N
_
o H,N
(@]
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—
HNT N (Dg)
H N
N~
HoN
(0]
%

X
MeO,SHN N

MeOZSHN

(D11),

27/117

H,N

N\
MeOZSHN N
(D5S),

NHSO,Me
(D10),
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>
-

\
\

H,N O H,N
o
X
MeO,SHN NHSO,Me MeO,SHN N

(D16), (D17),

)

N
N — ‘
_
HaN HoN O
O
o O
H-5N N/) MeO,SHN
e
2 (D18), 2 (D28),
N| N
_
NT O
| _

O
0 HN

)}\ \""N

SN /JH
H H o

(D29), (D30),
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A S
HoN O
e
MeO,SHN
(D31), o (D32),
F
NI/\N
C -
o e
H,N
(0] o 74
MeO,SHN H-oN \N ‘
o2 (D35), 2 (D171) va
N|/§N
Z
HoN O
0
H-5N NH
2 2 (D172),

hozc mubi, chat ddng phan lap thé, chat dong phan khong d6i quang, chat ddng phan dbi

anh, chét triét quang, hydrat va/hodc solvat dugc dung cua ching.
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Theo mot phuong an, hop chét nay dugc chon tir nhém bao gém:
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(AS6), HO (AS6f), Ho (A56g),

S

HO

(A81),

(A56k), "o (A79),

HN

//
M \O (Tl) H

OO O O
o Q O O

(T2), v A (T3),
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. el O HoN O
0 o
6]

HN

HoN O HN O . O
© (o]

(T10), \o/&o (T11), \/\)\

HaN HoN
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HoN
HoN

HoN O

e}

Iz

(T24), S (T25),

HoN
HoN

HoN O

HoN

HoN O
2 HoN ‘
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HN
H,N O 2

N
¢ {
\N
X (T35), N
HoN O HoN
0 N 0
0
N\
N (T39), HoN N
DUV SENNNe
S T T
0 (T63), L (Té4), " “(T65),

HO'

.

3
4
.O;. .
.

=
=2
=)
N
T
3
z
[e]
I
(e}
o]
I
b=
=)
|
N—
=
z
o}
“QQO
(o]
I

(T68),

HO
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F
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HoN O H,N O HoN O
O OO
HO (P1), HO (P3) Ho (P4)
S
N/| /N //
NN \|
O] ) J
HoN H,N
o o0
HO (P5) Ho (P6), "o (P8)
Ty N
N
B P §
N
HoN O HaN O H,N O
oy O D
HO (P9), 1O (P11), Ho (P13),
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A N N
B i )
N Z =
H,N O HN O HoN O
o e
Ho (P14), Ho (P22), " (P25),
P F F /=
N
SEEEEL ¢ SR
HoN O H,N O N
eI e
HO (P26), HO (P33), "o (P38),
N—O M
N:( ) N—N
P 7 \\
HoN O e O N O
0 ] ° O © O
"o (P40), "o (P41), " (P42),
H
N—N
_ i S //
A S Y

(0]

o (P43), o (P44), " (P45).
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HO
O O
H,N O
2 O H,N O

H,N
O '
HO (P46), HO (P47), Ho (P48),
NH,
/O NH,
g J o
0w L
0 (0]
(0]
@ ¥
HO (P49), HO (P50) va °f  (P104),

hoic mudi, chat ddng phan 1ap thé, chét ddng phan khong ddi quang, chét déng phan ddi

anh, chit triét quang, hydrat va/hodc solvat duge dung cda ching.

Theo mdt phuwong 4n, ddi tugng c6 nguy co phat trién bénh xo héa phdi da tiép

xtc voi khi, khoi thudc, hoa chat, soi a-mi-ang hodc bui.

Theo mot phwong 4n, dbi twong c6 nguy co phat trién bénh xo hoa phdi c6 réi loan

tu mién, nhiém virut hodac nhiém vi khuan cta phoi.

Theo mét phuong 4n, ddi twong c6 nguy co phat trién bénh xo héa phdi duoc tiép

nhén xa tri d6i v4i bénh ung thu phéi hoac vu.

Theo mét phuong 4n, ddi tugng c6 nguy co phat trién bénh xo hoa phdi c6 yéu to

bam sinh di truyén.
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Theo mot phuwong an, dbi twong c6 nguy co phat trién bénh xo hoa phoi 1a nguoi

hut thude 14.

Theo mdt phuong éan, tinh trang bénh ly lién quan dugc chon tir tang huyét ap
dong mach phdi, suy tim bén phai, suy ho hép, giam oxy huyét, ho, hinh thanh céc cuc

mau dong, viém phoi va ung thu phoi.

Theo mot phuwong 4n, sy tién trién cia bénh xo héa phoi duge ngén chédn, lam

giam hoac 1am cham.
Theo mot phuong an, bénh xo héa phdi da hinh thanh dugc giam.

Trir khi ngit canh yéu cau khac di mot cach r6 rang, thi trong sudt phan mo ta va
cac diém yéu cau bao hd, cac tir nglt nhu “bao gom”, “cd”, va cac tir ngir tuong tu, la can
duoc hiéu véi ¥ nghia gom ca chir khong phai 12 y nghia loai trir hay y nghia toan dién;

tire 13, voi ¥ nghia 1a “bao gom, nhung khong chi gidi han 6.
Mo ta van tit cac hinh vé kém theo

Fig.1: Db thi thé hién mirc do xo hoa phdi & cic ddi chimg 16 tuan (hai tudn sau
khi dung Bleomyxin) va & 20 tudn sau khi diéu tri 4 tudn bang VB0004, A6, A32, A79
hodc dbi chung chat dan. Tht ca cac duge chét duge dung voi nong dd 500pmol/kg/phut
trong dung dich udng (etanol 5%). Déi chung chét din chi 1a dung dich ubng. * p<0,001
dbi v6i dbi chimg 20 tudn, # p<0,025 dbi v6i dbi chimg 16 tuln, ## p<0,001 déi v6i déi

chimg 16 tuan.

Fig.2: D thi thé hién mirc do xo héa phéi (dugce biéu dién bang % cua dbi chimg
20 tudn) trong céc dbi chimg 16 tudn (hai tudn sau khi ding Bleomyxin) va & 20 tuan sau
khi didu tri 4 tun trong A32, A79, A6, VB0004, P13, D30, D6, A81 va dbi chimg chat
dan (100%). Tat ca cac dugc chét duoc dung véi ndng do 500pmol/kg/phit trong dung
dich ubng (etanol 5%). Péi chimg chat d4n chi 1a dung dich uéng.

Fig.3: B0 thi thé hién mdi quan hé tuyén tinh gitta tr& khang té bao trong té bao
nho biéu md dudng ho hép ciia ngudi va % giam xo héa duge so sanh véi dbi ching 20

tudn (tic 12 ngdn chin su phat trién ctia bénh xo hoa phéi) (R?=0,812).
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Fig.4: D0 thi thé hién mdi quan hé tuyén tinh gitta tré khéng té bao trong té bao
nho bidu mo6 dudng ho hap ctia ngudi va % giam xo héa duge so sanh voi dbi chimg 16
tudn (tic 1a ddy [ui bénh xo héa phoi da hinh thanh) (R*=0,802).

Fig.5: Tré khang té bao do dugc trong t& bao nho biéu md dudong ho hép cua
ngudi duge didu tri bing A6, A26, A27, A30, A32, A35, A56, A79, A81, D4, D5, D6,
D10, D11, D12, D16, D17, D18, D28, D30, D31, D32, D35, D167, D171, D172, P13,
P14, P25, P42, P43, P44 va VB0004. D9 léch 4m quan st dugc duge phat hién 1a co mbi
twong quan v6i % giam xo hoéa duge so sanh véi d6i chimg 20 tun ciing nhu % giam
duoc so sanh véi dbi chimg 16 tuan.

M3 ta chi tiét sang ché

Sang ché d& cap dén cac hop chit c6 hiéu qua trong viéc ngan nglra, lam giam

hodc 1am chim su tién trién cia bénh xo hoa phéi, hodc lam gidm bénh xo hoa phoi da

hinh thanh.

Céc hop chit theo sang ché duoc biéu dién bang cong thic:

b

hogc mubi, chat ddng phan 1ap thé, chit déng phan khong d6i quang, chit dbng phan dbi

anh, chit triét quang, hydrat va/hodc solvat dugc dung cia ching,
trong do:

B dugc chon tir nhém bao gém:

39



44782

/. R2// RS 9
// |
. ., )]
\\ I Re Rg
\ 3\ ~N \R
3 R4 n

, va
Ri, Rs va R4 ddc 14p 1a C, CH, CHa, O, N, NH hodc S,
R, 14 C, CH, CHa, N, NH, C-CF3, CH-CF3 hodc C=0;
Rs dén Ry doc 1ap 1a C hodc N;
Q ddc 1ap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc thé;
nlao, 1, 2,3, 4 hodc 5;

D la:

hodc ;

Rio dén Rys doc 1ap 1a C, N, O hodc S;

40/117

T doc 1ap duoc chon tir Crsalkyl, halo, axit Co-salkyl carboxylic, amino, hydroxy va

Ci-salkoxy; va

m1a o0, 1, 2, 3 hodc 4,

trong d6 D khong thé 1a phenyl khong dugc thé, va Q khong thé 1a hydroxy khi n bang 1

vaR’ d@énR° déulaC.

Céc hop chét bd sung theo séng ché duoc biéu dién bing cong thire:
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HO

B hoic ,
hodc mubi, chat ddng phan 1ap thé, chat ddng phan khong dbi quang, chét ddng phéan ddi
anh, chéat triét quang, hydrat va/hodc solvat duge dung cua chung,
trong do:
A dugc chon tir heteroxyclyl ¢6 5 hoac 6 canh no, no mot phﬁn hodc khong no tuy y dugce
thé; Ciealkoxyl amin tuy y dugc thé; Ciealkyl amin tuy y dugc thé; axit Co.calkyl
carboxylic tuy y dugc thé; Cisalkyl hydroxyl tuy y dugc thé; heteroxyclyl hai vong Co.
salkyl no hodac khong no tuy y dugc thé; va heteroxyclyl hai vong Cisalkoxyl no hodc
khong no tuy y dugc thé;

B dugc chon tir nhém bao gdm:
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/ P
. R e 5 9
/7 2
R, ! :
W\ | Re R
\ 3\ ~N \R7
R3 R Qn
4
, va

Q doc 1ap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc thé;
nlao, 1,2, 3,4 hoac 5;

Ri, R3 va R4 doc 1ap 1a C, CH, CHa, O, N, NH hoac S,

R; 1a C, CH, CHy, N, NH, C-CF3, CH-CF3 hodc C=0;

Rs dén Ro doc 1ap 1a C hodc N;

D la:

Rio dén Ry4 doc 1ap 14 C, N, O hoic S;

T doc 1ap duogc chon tir Cisalkyl, halo, axit Cosalkyl carboxylic, amino, hydroxy va
Ci-salkoxy;

mlao, 1,2, 3 hoac 4; va

X 1a -OH hodc
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Mot hop chét nita theo sang ché la:

= \N N| A
™ Pz
o) 0
N)kN
H H

Céc hop chét sau day 1a cac vi du cu thé, khéng nham gidi han vé cac hop chit

(D167).

theo sang ché:

N&N N|/§N
| P _
HoN O HoN
(o} o}
@ g
N
MeO,SHN NHSO,Me (D4) MeO,SHN N (D5)
b b
NI/§N
=
H,N H,N
0
NN
H,oN | N/)
’ (D6),
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o
O 7
HZN\O !
HO ~o

HO (A56), HO (A56f), "e (A56g),
(0]

L) W
HN HO

HO
(0]
HO HO
l (A56K), (A79), (A81),

HoN

HoN O H,N
o]
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H,N

HoN
HoN

H,N HoN

(] N
USRSV S
0 F O 0 ‘ .
l (T63), r (T64), HO F(T65)
(T66) (T67) - (T68),
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‘/\i (T69) MeO,SHN l nisome (T70),

Cl

(P9), (P11),

50



44782 51/117

H,N O HoN

(0]
HO (P14), Ho (P22), "o (P25),
N i i =
l 0 2
NS
H,N O HoN O el I
OIS e
Ho (P26), Ho (P33), " (P38),
N—O H
N—N
N:( / 9

H,N O

HO (P40), HO (P41), " (P42),

O

HO (P43), 1o (P44), " (P43),
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HO (P46), HO (P47), HO (P48),

NH,
NH,

HO l

Khi duoc st dung trong ban mo ta nay, thuét ngir “alkyl”, mot minh hoéc trong td

(P49), HO (P50) va (P104),

hop, c6 nghia 1a gbc alkyl mach thang hodc mach nhanh c6 cong thirc -CoHent). Céc vi
du v& cac alkyl bao gébm metyl, etyl, n-propyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isoamyl, hexyl, octyl va cac chét tuong tu.

Khi duge st dung trong ban mo ta nay, thudt ngtt “alkoxy”, mot minh hodc trong
t6 hop, c6 nghia 1a alkyl dugc lién két voi oxy, trong d6 thuat ngit alkyl 1a nhu dugc dinh
nghia ¢ trén. Cac vi du v& alkoxy bao gbém etoxy, etoxy, n-propoxy, isopropoxy, n-
butoxy, iso-butoxy, sec-butoxy, tert-butoxy va cac chét tuong tur.

Khi dugc st dung trong ban md ta nay, thuat ngit "halo" dugc dung dé chi -F, -Cl,

-Br hoic -L.
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Khi duge sit dung trong bin mo ta nay, thuét ngit "hydroxy" dugc dung dé chi
-OH.

Khi dugce st dung trong ban md ta nay, cac thuat nglr "amino" hoac “amin” dugc

ding dé chi -NHo.

Khi duoc st dung trong ban mo ta nay thuat nglt "amino dugc thé" bao gdm -
NHW, trong d6 W dugc chon tir -CN, -SO2(X)aY va -CO(X).Y, a 1a 0 hodc 1, X dugc
chon tir -NH- va -O-, va Y dugc chon tir -H, -CHs, -CH2CHs, -CH,OH va -CH,CH,OH.

Khi duoc st dung trong ban mo ta ndy, thuat ngir "axit carboxylic” dugc dung dé

chi -C(O)OH.
Khi duge sir dung trong ban mo ta nay, thuat ngit “oxy” dugce dung dé chi -O-.
Khi duge st dung trong ban md ta nay, thuat ngit “oxo” dugc dung dé chi =0.

Khi duge str dung trong ban mo ta nay, thuat ngir “glucuronit” bao gdm cac hop

chét trong d6 axit glucuronic duoc lién két v6i hop chét nay qua lién két glycosit.

Khi duoc st dung trong ban mo ta nay, cac chix viét tit Me, Et, Ph, Ms tuong Umg
1a metyl, etyl, phenyl, va metansulfonyl. Mot danh sach day du hon céc chix viét tit ma
dugc nha hoa hoc hiru co ¢6 k§ ning trung binh trong linh vyc nay su dung xuét hién
trong s6 dau tién ctia mdi tap Tap chi Hoa hoc hitu co; danh sach nay thuong dugce trinh
bay trong mdt bang c6 tén Danh sach viét tht tiéu chudn. Céc chit viét tit nay dugc bao
gbm trong danh sach nay, va tht ca cac chit viét tit dugc nha héa hoc hitu co ¢6 k¥ ning

trung binh trong linh vuc nay st dung va dugc két hop vao ddy bang cach vién dan.

Céc hop chit theo séng ché c6 thé ton tai & cac dang chéat dong phan hinh hoc hodc
chét dong phan 1ap thé. Sang ché dy dinh bao gdm tt ca cac hop chét nay, bao gdm céc
chét dong phan cis- va trans-, cac chét dong phan ddi anh (R)- va (S)-, cac chat dong
phan khong dbi quang, cac chit dong phan (d)-, cac chit ddng phan (I)-, hén hop
raxemic, va cac hdn hop khac cia ching, déu nam trong pham vi cua sang ché. T4t ca cac
chéat dong phan nhu vy, cling nhu hdn hop cua chiung, duge du dinh bao gbm trong sang

r
A

ché.
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Vi du, néu mot chét déng phan dbi anh cu thé cua hop chét theo sang ché duoc
mong mudn, né c6 thé dugc didu ché bang cach téng hop bét ddi xung, hodc bang cach
tao dan xudt voi chat bd tro bat dbi xtmg, trong d6 hdn hop chét dong phéan khoéng dbi
quang tao thanh dugc tich ra va nhoém b6 trg dugc cat dé tao ra chét déng phan ddi anh
tinh khiét mong muén. Theo cach khac, mudi chit dong phan khong d6i quang c6 thé
duoc tao ra bing axit hoic bazo hoat tinh thich hop vé& mit quang hoc, sau do6 phan giai

| chéit déng phan khong ddi quang vi thé dugc tao ra bang phwong phap tao két tinh hoac
sic ky phan doan da dugc biét 15 trong linh vuc nay, va sau do thu hdi cac chat dong
phén dbi anh tinh khiét.

No6i chung, cac hop chét theo sang ché c6 thé duoc didu ché bang cac phuong
phép dugc minh hoa trong cac so dd phan ung chung, vi du, duoc md ta dudi day, hodc
bang cach bién ddi chung, bang cach sir dung cac nguyén liéu khoi dau, chat phan g va
cac quy trinh tong hop thong thuong cd san. Trong cAc phan tmg nay, cling co thé ciing
c6 thé su dung céc bién thé ma chinh chung da dugc biét, nhung khong duoc dé cap &

day.

Ngoai phuong phap da néu, cac phuong phap tong hop hop chéat dugc dwa trén cac
phwong phap da xay dung rong rdi dugc mo ta trong, vi du March's Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure (2013) by Michael B. Smith;
Advanced Organic Chemistry, Part A: Structure and Mechanisms (2008) va Advanced
Organic Chemistry: Part B: Reaction and Synthesis (2010) by Francis A. Carey and
Richard J. Sunberg; va Greene's Protective Groups in Organic Synthesis (2014) cua Peter
G. M. Wuts.

Sang ché ciing bao gbm mudi duge dung cia cac hop chit nay. Thuat ngit “mudi
dugc dung” bao gém ca cac mubi cOng axit va bazo va dé chi mudi ma gitt lai dugc hiéu
qua va dic tinh sinh hoc cia cac bazo hoac axit tw do, ma khéng co tac dung khong mong
mudn vé mit sinh hoc hodc cac tic dung khéng mong muén khéac. Cac mudi duge dung
duoc tao ra véi axit hodc bazo vo co hodc hitu co, va co thé dugc diéu ché tai chd trong
qué trinh tach va tinh sach cudi cung cac hop chét, hodc bing cach cho hgp chat duogc
tinh ché & dang bazo hoic axit ty do ctia né phan ung riéng 1€ véi axit hodc bazo hitu co

hoic vo6 co thich hop, va tach mubi duoc tao thanh.
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Thuat ngit “bénh xo hoa phoi” dugc st dung trong ngir canh clia sang ché @é chi
su hinh thanh qua mirc mo lién két dang sgi trong phdi. Xo hoa phdi co thé 1a tac dung
thtr phét cia cdc bénh phdi khdc. Céc vi du vé cdc bénh ndy bao gom bénh tr mién,
nhidm virut va nhidm vi khun (nhu bénh lao). Bénh xo hoa phdi ciing c6 thé 1a ty phat,
v6i viéc hut thube 14, cac yéu & méi trudng (vi du tiép XUc nghé nghi€p vaéi khi, khoi
thudc, hoa chat hodc bui) hodc yéu t6 bim sinh di truyén duogc coi la cac yéu td nguy co.

Ngoai viéc didu tri bénh xo hoa da hinh thanh, céc hop chét theo sing ché c6 thé
duoc st dung dé phong bénh & cac dbi tuong c6 nguy co phat trién bénh xo héa phoi.
Mot vi du vé ddi twong trong nhém c6 nguy co phat trién bénh xo héa phdi 1a cac ddi
frgng c6 bénh phéi (nhu bénh ty mién, nhiém virut hoge nhim vi khudn & phoi), tiép
xuc voi khi, khoi thudc, hoa chét, soi a-mi-ang hodc bui, hoadc yéu td bam sinh di truyén,
hodc cac ddi tuong hut thudc. Thuat ngit “phong bénh” nhu duoc dung trong nglt canh
ctia sang ché dugc du dinh khong ké nhitng muc dich khéc 1a bao gbém phwong phép diéu

tri duoc st dung dé ngan ngira hogc 1am cham sy phat trién xo hoa ¢ nhém nguy co.

Thuét ngit “tinh trang bénh 1y lién quan” trong ngit canh cua sang ché dé chi tinh
trang bénh ly bét ky lién quan dén hodc do két qua ctia bénh xo hoa phéi. Cac vi du vé
tinh trang bénh ly lién quan bao gdm ting huyét ap dong mach phdi, suy tim bén phai,
suy ho hap, giam oxy huyét, ho, hinh thanh cdc cuc mau dong, viém phdi va ung thu
phoi.

Sang ché ciing bao gom duge pham chira cac hop chét theo sang ché, két hop véi
ta duoc dugc dung. Thuat ngir “t4 dugc dugce dung” nhu duge sir dung trong ngit canh
ctia sang ché c6 nghia 1a thanh phan khong hoat tinh dugc dung cla dugc pham. Nhu da
duoc biét 15 trong linh vuc nay, cac ta dugc bao gém chit 1am lodng, chit dém, chét két
dinh, chét 1am tron, chat 1am rd, chét tao mau, chét chéng oxXy héa/chét bao quan, chét
diéu chinh @6 pH, v.v. Cac ta dugc nay dugc chon dya trén cac khia canh vat ly mong
mudn cia dang cubi cung: vi du thu dugc vién nén véi do ciing mong mubn va d& bi
phéan tan nhanh chong va d& nubt v.v. Toc dd giai phong mong mubn cia hoat chat tir
duoc phém sau khi an ciing dong mot vai tro trong viéc lua chon ta duoc. Duoc phém cod
thé bao gém loai dang lidu lwong bat ky nhu nhu vién nén, vién nang, bot, dang bao ché

16ng, giai phong cham hodc kéo dai, miéng dén, thuoc bot dé hit, thudc xit vao miii va
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cac dang bao ché twong tu. Dang vat Iy va ham luong cua duge phém duogc du dinh 1a céc
dang bao ché thong thuong ma c6 thé duogc bao ché béi chuyén gia c6 kién thirc trung
binh trong linh vuc bao ché dugc phém va duoc dua trén cac nguyén tic va cac thanh
phin da biét 16 va cac dugce phim dugc md té trong, vi du, Remington: The Science and
Practice of Pharmacy, 19th Edition, 1995; British Pharmacopoeia 2000 va cac van ban va

huéng dan bao ché tuong tu.

Vi du, khi cac hop chét hodc duge pham dugc dung qua duong miéng, chiung c6
thé dugc bao ché thanh dang vién nén, vién nang, vién cdm, bot hoic si rd; hodc dé dung
ngoai duong tiéu hoa, chung co thé dugc bao ché thanh dang tiém (tinh mach, trong co va
dudi da), ché pham truyén nhé giot hodc thubc dan. Dé dung qua dudng mang nhay mat,
ching co thé dugc bao ché thanh thudc nhd mét hoidc thubc mo tra méat. Céc dang bao ché
nay dugc bao ché theo cach thong thuong, va, néu mudn, thanh phan hoat tinh c6 thé
dugc tron vai cac chét phu tr¢ thong thuong, nhu ta duoc, chét két dinh, chét 1am ra, chit

1am tron, chét giam nhe, chét hoa tan, chit hd tro huyén phu, chit nhii hoa hodc chéat boc.

Khi céc hop chét theo séng ché duoc dung dudi dang duge pham, cho nguoi va
dong vat, chung co thé duoc tao ra tir chinh n6 hodc dudi dang dugc phém chira, vi du,
0.1 dén 99.5% (t6t hon 13, 0,5 dén 90%) thanh phan hoat tinh trong 6 hop v6i chit mang

duoc dung.

Liéu lugng hop chat va tdn sudt ding ma nén dugc sur dung co thé d& dang duoc

bac s§ thuc hanh x4c dinh dé tao ra ddp ing mong mudn.

Mic di lidu lugng sé& khac nhau phu thudce vao tri¢u ching, tudi va thé trong cua
bénh nhan, ban chét va mic nghiém trong cua r6i loan dugc diéu tri hoic dugc ngin
ngtra, duong dung va dang dugc chét, n6i chung, lidu lugng hang ngay 1a tir 0,0001mg
dén 200 mg hop chit theo séang ché ¢6 thé 1a luong hitu hiéu thich hgp cho bénh nhén 1a
ngudi truéng thanh, va lidu lugng nay c6 thé dugc ding dudi dang lidu don hodc lidu

chia nho.

“Bénh nhan” hodc “d6i twong” dugc didu tri bang phuong phap theo sang ché c6

thé 1a dbi tugng la nguoi hogc khong phai nguoi.
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“Luong hitu hiéu” cua hop chét theo sang ché, dbi véi phuong phap diéu tri, dé
chi lugng diéu tri bénh trong mot ché phém ma, khi duoc ap dung nhu 1a mot phén cua
ché do liéu mong mubn mang lai loi ich theo tiéu chuén dugc chip nhan trén 14m sang dé
diéu tri hodc diéu tri du phong mot roi loan cu thé.

Sang ché s& dugc mo ta chi tiét hon vai viée tham khao cac vi du cu thé khong
nhim giéi han md ta cac ché phdm cu thé va phuong phap str. Tuy nhién, nén hiéu ring,
viéc md ta chi tiét cac quy trinh, ché pham va phuong phap cu thé dugc bao gdm chi
nhim muc dich 14y 1am vi du cho séng ché. Khong nén hiéu theo cach bat ky rang gidi
han vé viéc mo ta rong khai niém cua sang ché 14 nhu dugc néu trén.

Vi du thwc hién siang ché
Vi du 1: Tong hop céac hop chat

Téng hop VB0004 dwgc mé ta trong PCT/AU2014/000923 (WO2015/039173),
toan bo ndi dung ctia don do duoc két hop vao don nay bang cach vién dan.

Téng hop A32, A6, A30, AS6f, A56g, AS6, AS6k, A26, A27, A31, A35, A45,
A79 va A81 dugc mod ta trong PCT/AU2016/000095 (W0O2016/145479), toan bd ndi
dung cua don d6 dugc két hop vao don nay bang cach vién dan.

Téng hop T1, T2, T3, T4, T5, T6, T10, T11, T12, T15, T16, T18, T20, T22, 123,
T24, T25, T26, T27, T29, T30, T31, T32, T33, T35, T37, T38, T39, T48, T58, T63, To4,
T65, T66, T67, T68, T69 va T70 dwgc md ta trong PCT/AU2014/000922
(WO02015/039172), toan bd ndi dung ciia don d6 duge két hop vao don nay bang cach
vién dan.

Téng hop P1, P3, P4, P5, P6, P8, P9, P11, P22, P26, P33, P38, P40, P41, P42,
P43, P44, P45, P46, P47, P48, P49, P50 va P104 duoc md ta trong PCT/AU2016/000094
(WO02016/145478), toan b ndi dung cua don d6 duge két hgp vao don ndy bang cach
vién dan.

So dd tdng hop P13 duoc thé hién dudi day.
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Buée PI3.01: Tong hop 3-[3-Hydroxy-4-(1-oxidopyrazin-2-yl)biphenyl-2-
yl]propanamit. Lo vi séng 20 mL duoc nap pyrazin N-oxit [Fagnou et al, JACS 2005,
127: 18020-1] (0,346 g, 3,60 mmol), kali cacbonat (0,497 g, 3,60 mmol), paladi axetat
(0,020g, 0,089 mmol), tri-n-butylphosphoni tetrafloborat (0,052 g, 0,179 mmol) va axit
pivalic (0,055 g, 0,541 mmol). Dung dich 2-(3-amino-3-oxopropyl)-3’-hydroxybiphenyl-
4-yl triflometansulfonat (0,700 g, 1,798 mmol) trong toluen (4 mL) dugc bd sung, lo nay
dugc lam sach bﬁng nito trong 10 phut, dugc bit kin va dugc lam nong ¢ diéu kién hoi
luu trong 4 gio. Khi 1am ngudi, cloroform (10 mL) duoc bd sung, két tia tao thanh duoc
loc va duoc rua lan luot bé’mg diclometan va etyl axetat/ metanol. Cac chét hitu co duge
két hop, dugc cd va dugc tinh sach bang sic ky nhanh (axeton / diclometan / metanol) dé
tao ra hop chit néu & d& muc nay du6i dang chét rin khong mau (0,460 g, 76%). 'H
NMR (400 MHz, DMSO-ds) 8 ppm 9,56 (s, 1 H), 8,81 (s, 1 H), 8,52 - 8,49 (m, 1 H), 8,45
(d, J=4,1Hz, 1 H), 7,78 - 7,73 (m, 2 H), 7,30 - 7,26 (m, 1 H), 7,25 (d, J= 8,0 Hz, 1 H),
7,22 (br. s., 1 H), 6,80 (ddd, J = 0,8, 2,3, 8,2 Hz, 1 H), 6,78 - 6,75 (m, 1 H), 6,75 - 6,70
(m, 2 H), 2,82 (dd, J= 6,9, 9,1 Hz, 2 H), 2,31 - 2,24 (m, 2 H). LCMS [M+H]" = 336,2.

Buéc P13.02: Tong hop 3-[3'-Hydroxy-4-(pyrazin-2-yl)biphenyl-2-ylJpropanamit
(P13). Binh ddy tron trong méi truong nito duoc nap 3-[3'-hydroxy-4-(1-oxidopyrazin-2-
yl)biphenyl-2-yl]propanamit (0,460 g, 1,37 mmol) va metanol (10 mL). Hon hop phan
ung dugce khu khi bang cach suc nito qua hdn hop trong 5 phit, paladi 10% trén cacbon
(0,046 g) duge bd sung va hdn hop phan tng dugc khudy trong mdi trudng hydro trong
18 gio. Hon hop dugce loc qua dung cu loc nylon, dugc ¢d va duge tinh sach bang sic ky
nhanh (metanol / diclometan) dé tao ra chét rdn mau vang nhat. Chét ran duoc két tinh lai
tir cloroform / metanol dé tao ra hop chit néu & d&& muc nay duéi dang bot khong mau

(0,245 g, 56%). '"H NMR (400 MHz, DMSO-de) & ppm 9,54 (s, 1 H), 9,28 (d, J=1,6 Hz,
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1 H), 8,74 (dd, J= 1,6, 2,5 Hz, 1 H), 8,62 (d, J= 2,5 Hz, 1 H), 8,10 (d, /= 1,8 Hz, 1 H),
8,00 (dd, J = 2,0, 8,0 Hz, 1 H), 7,30 (d, J = 7,8 Hz, 1 H), 7,26 (t. J = 7,8 Hz, 2 H), 6,83 -
6.71 (m, 4 H), 2,86 (dd, J = 6,9, 9,1 Hz, 2 H), 2,36 - 2,29 (m, 2 H). LCMS [M+H]" =
320,1, [M+Na]" = 342,1.

So dd téng hop P14 dugc thé hién duéi day

o

+

N—N N-N
. O O P14.01 /N Q O P1402 7 N Q O
> _ — >  \—

OH OH OH

0 o) 0
H,N H,N H,N

Buwéc PI14.01: Téong hop 3-[3'-Hydroxy-4-(2-oxidopyridazin-3-yl)biphenyl-2-
yl]propanamit. Dugc didu ché theo Bude P13.01. Hon hop phan (mg dugc 1am néng &
didu kién hdi luu trong 12 gio. Nguyén liéu tho duge tinh sach bang sic ky nhanh
(diclometan / axeton / metanol) dé tao ra hop chit néu & dé muc nay dudi dang bot mau
vang (0,380 g, 63%). '"H NMR (400MHz, METANOL-d4) 6 ppm 8,60 (dd, J =23, 5,3
Hz, 1 H), 8,12 (dd, J= 2,3, 8,0 Hz, 1 H), 7,80 (d, /= 1,6 Hz, 1 H), 7,75 (dd, J= 1,9, 7.9
Hz, 1H), 7,45 (dd, J=5.3, 8,0 Hz, 1 H), 7,33 (d, J= 8,0 Hz, 1 H), 7,27 (t, /= 7,8 Hz, 1
H), 6,84 - 6,79 (m, 2 H), 6,78 - 6,76 (m, 1 H), 2,99 (dd, J= 7.1, 8,7 Hz, 2H), 2,44 - 2,36
(m, 2 H). LCMS [M+H]* =336,1, [M+Na]" = 358,1.

Buée PI14.02: Téng hop  3-[3-Hydroxy-4-(pyridazin-3-yl)biphenyl-2-yl]
propanamit (P14). Dugc didu ché theo Budc P13.02 c¢6 bd sung dung dich amoni
hydroxit (2 mL) sau 24 gio dé tao ra hop chét néu & dé& muc nay duéi dang bot khong
mau (0,105 g, 55%). 'H NMR (400MHz, DMSO-ds) & ppm 9,54 (s, 1 H), 9,22 (dd, J =
1,6, 4,9 Hz, 1 H), 8,24 (dd, J= 1,6, 8,6 Hz, 1 H), 8,13 (d, /= 1,8 Hz, 1 H), 8,00 (dd, J =
2,0, 8,0 Hz, 1 H), 7,80 (dd, J = 4,9, 8,6 Hz, 1 H), 7,32 (d, /= 7,8 Hz, 1 H), 7,29 - 7,22
(m, 2 H), 6,83 - 6,71 (m, 4 H), 2,91 — 2,83 (m, 2 H), 2,36 - 2,30 (m, 2 H). LCMS [M+H]*
=320,2, [M+Na]" = 342,2.

So dd téng hop P25 dugce thé hién dudi day
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Buée P25.01: Tong hop 4- (6—Clopyr1mzdm 4-yl)phenol. Binh day tron duqc nap
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol ~ (10,0 g, 0,045 mol), 4,6-
diclopyrimidin (8,12 g, 0,055 mol) va xesi cacbonat (29,58 g, 0,092 mol) trong dung dich
1,4-dioxan / nude (9:1, 100 mL) va nito dugc suc vao hén hgp trong 10 phut trude khi
[1,1"-bis(diphenylphosphino)feroxen]diclopaladi(Il), trong phic hop v6i diclometan
(1,85 g, 2,27 mmol) duoc bd sung va hdn hgp phan tmg dugc 1am néng & diéu kién hoi
luu trong 3 gio. Hon hop duge lam ngudi xubng nhiét do trong trong phong, dugce loc,
duge chuyén sang phéu tach va duge phan bd vao giita etyl axetat (100 mL) va nude (100
mL). L6p hitu co duge tach ra va dugc chiét lai bang etyl axetat (2 x 50 mL). Céc chét
hitu co duge két hop, dugc 1am kho trén magie sulfat, dugc loc va duge cd. Nguyén liéu
thd duge duge ban tinh ché bing sic ky nhanh (etyl axetat/ hexan) dé tao ra hop chét néu
& d& muc nay (3,8 g) dudi dang hon hop duge ma duge dua truc tiép sang budc tiép theo.
LCMS [M+H]" =207,1.

Buée P25.02: Tong hop 4-(Pyrimidin-4-yl)phenol Binh day tron trong moi truong
nito duoc nap 4-(6-Clopyrimidin-4-yl)phenol (0,20 g, 0,968 mmol), metanol (10 mL) va
dung dich amoniac (1,5 mL dung dich 25%). Hon hop phén (mg dugce khir khi bang cach
suc nito' qua hdn hgp trong 5 phut sau d6 paladi 10% trén cacbon (0,020 g) dugc b6 sung
va hon hop phéan tmg dugc khudy trong mdi trudng hydro & nhiét do trong trong phong
trong 3 gio, sau do dugc loc qua gidy loc. Dich loc dugc cd dén kho va phan cin duge
phan bd vio gifta etyl axetat (20 mL) va nuéc (10 mL). Pha nuée dugc tach, dugc bazo
héa bang dung dich nudc natri hydroxit 10%, dugc chiét tiép bang etyl axetat (3 x 20
mL), d6 pH duoc didu chinh dén 4 khi bd sung axit clohydric 1M va hén hop dwoc chiét
béng dung dich diclometan/metanol 9/1. Pha hitu co dugc tach, dugce lam kho trén magie
sulfat, duoc loc va dugc co dé tao ra hop chit néu & dé& muc nay dudi dang chét rin mau

vang (0,08 g, 80%). 'H NMR (400MHz, DMSO-ds) 3 ppm 10,08 (s, 1 H), 9,13 (d, ] = 1,2
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Hz, 1 H), 8,74 (d,J = 5,5 Hz, 1 H), 8,12 - 8,06 (m, 2 H), 7.94 (dd, ] = 1.4, 5,5 Hz, 1 H),
6,94 - 6,88 (m, 2 H). LCMS [M+H]" = 173,1.

Buée P25.03: Tong hop 2-Hydroxy-5-(pyrimidin-4-yl)benzaldehyt. Binh day tron
duge nap 4-(pyrimidin-4-yl)phenol (1,9 g 11,04 mmol), axit trifloaxetic (22 mL) va
hexamin (2,32 g, 16,5 mmol) va hdn hop phan tng dugc lam nong & diéu kién hdi luu
trong 16 gio. Khi lam lanh xudng nhiét @6 trong trong phong, nuéc (100 mL) dugc bd
sung va khudy lién tuc trong 30 phut nita, sau d6 hdn hop phén ung duoc chuyén sang
phéu tach va dugc chiét bang diclometan (100 mL). Lép hitu co dugc tach ra va duoc
chiét tiép bing diclometan (3 x 100 mL). Céc chit hitu co dugc két hop, dugc rira bang
nude (150 mL), nude mubi (100 mL), duoc 1am kho trén magie sulfat, duoc loc va duoc
c6. Nguyén liéu thé dugc tinh sach bang sic ky nhanh (etyl axetat/ diclometan / metanol)
dé tao ra hop chat néu & dé muc nay duédi dang chét rdn mau tring (0,750 g, 42%). 'H
NMR (400MHz, DMSO-dg) & ppm 11,32 (br. s., 1 H), 10,35 (s, 1 H), 9,21 (d, /= 1,3 Hz,
1 H), 8,82 (d, J= 5,5 Hz, 1 H), 8,55 (d, J=2,3 Hz, 1 H), 8,38 (dd, J=2.4, 8,7 Hz, 1 H),
8,06 (dd, J= 1,4, 5,5 Hz, 1 H), 7,17 (d,J= 8,7 Hz, 1 H). LCMS [M+H]"=201,1.

Buée P25.04: Tong hop 2-Formyl-4-(pyrimidin-4-yl)phenyl triflometansulfonat.
Binh day tron duogc nap 2-hydroxy-5-(pyrimidin-4-yl)benzaldehyt (0,75 g, 3,75 mmol),
axetonitril (30 mL) va kali cacbonat (1,04 g, 17,5 mmol). N-Phenyl bis(triflo-
metansulfonimit) (1,47 g, 4,12 mmol) dugc bd sung va hén hop phan tng dugc khudy &
nhiét do trong trong phong trong 1 gio. Hén hop phan tng dugc cd, dugc phan bb vao
giita etyl axetat (50 mL) va nudc (50 mL) va pha nu6e dugce chiét tiép bang etyl axetat (3
x 40 mL). Cac chiét phém hitu co duogc Kkét hop dugc rira béng nuée mudi, duoc 1lam kho
trén magie sulfat, dugc loc va dugc c6 dén kho dé tao ra hop chit néu & dé muc nay dudi
dang chat rin mau vang (1,4 g) dugc su dung ma khong can tinh ché thém. 'H NMR
(400MHz, CLOROFORM-d) & ppm 10,35 (s, 1 H), 9,34 (d, J= 1,3 Hz, 1 H), 8,89 (d,J=
53 Hz, 1 H), 8,69 (d, J=2,3 Hz, 1 H), 8,53 (dd, J = 2,4, 8,7 Hz, 1 H), 7,81 (dd, J= 1,4,
5,3 Hz, 1 H), 7,41 (d, J=17,9 Hz, 1 H). LCMS [M+H]" = 333,0.

Buée P25.05: Tong hop 3'-(Benzyloxy)-4-(pyrimidin-4-yl) biphenyl-2-carbaldehyt.
Hbn hop cua 2-Formyl-4-(pyrimidin-4-yl)phenyl triflometansulfonat (1 duong luong),

axit boric di vong (1,2 duong luong) va kali cacbonat (2 dwong lugng) dugc tao huyén
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phu trong 1,4-dioxan (4 mL/mmol) va nudc (5 giot/mmol). Nito dugc suc vao hoén hop
trong 15 phut. Tetrakis(triphenylphosphin)paladi(0) (0,1 dwong luong) dugc b6 sung va
hén hop duoc lam nong & 85°C trong khi nito trong 20 gio. Hon hop duge 1am loang
béng etyl axetat va dugc loc. Phén cin dugc ria béng etyl axetat (2x). Dich loc két hop
duge 1am bay hoi dén khé trong dugce tinh ché bing sic ky nhanh (metanol/diclometan).
San pham duoc tao huyén phu trong hexan (4 mL) va dugc tach bang cach loc. Nguyén
liéu thé duoc tinh sach bang séc ky nhanh (etyl axetat/ diclometan) dé tao ra hop chét néu
& d& muc nay du6i dang diu mau cam (0,400 g, 91%). 'H NMR (400MHz,
CLOROFORM-d) & ppm 10,04 (s, 1 H), 9,32 (d, J=1,3 Hz, 1 H), 8,84 (d, /= 5,4 Hz, 1
H), 8,66 (d, J= 1,8 Hz, 1 H), 8,47 (dd, J=2,0, 8,1 Hz, 1 H), 7,86 (dd, /= 1.5, 5,4 Hz, 1
H), 7,62 (d, J = 8,5 Hz, 1 H), 7,47 - 7,43 (m, 2 H), 7,43 - 7,38 (m, 3 H), 7,30 (m, 1 H),
7,10 (ddd, J= 10,9, 2.6, 8,4 Hz, 1 H), 7,07 - 7,03 (m, 1 H), 7,03 - 6,98 (m, 1 H), 5,13 (s, 2
H). LCMS [M+H]" =367,2, [M+Na]" = 389,1.

Buwée P25.06: Tong hop axit (E)- 3-(2-(3-(Benzyloxy)phenyl)-5-(pyrimidin-4-
yl)phenyl)prop-2-enoic. Binh ddy tron dwgc nap 3'-(benzyloxy)-4-(pyrimidin-4-
yl)biphenyl-2-carbaldehyt (0,350 g, 0,96 mmol) va pyridin (11 mL). Axit malonic (0,120
g, 1,15 mmol) duoc bd sung, sau d6 1a piperidin (9,8 mg, 0,11 mmol) va hdn hop duge
lam noéng & diéu kién hoi luu trong 48 gid. Khi lam lanh xubng nhiét do trong trong
phong, axit clohydric 1M dugc bd sung cho dén khi do pH dat dén gia tri tur 1 dén 2.
Huyén pht tao thanh dugc lam ngudi trong bon nude da, duogc loc va phf'?ln can duogc chiét
bing etyl axetat (100 ml) va dugc ria bang nudc mudi (50 mL). Pha hitu co duge 1am
kho trén magie sulfat, dugc loc va duoc ¢ dén kho dé tao ra hop chét néu & d& muc nay
dué6i dang chit rdn mau cam (0,280 g, 71%) dugc st dung ma khong can tinh ché thém.
IH NMR (400MHz, DMSO-de) 3 ppm 9,31 (d, /= 1,1 Hz, 1 H), 8,93 (d, J=5.4 Hz, 1 H),
8,65 (d, J= 1,8 Hz, 1 H), 8,38 - 8,33 (m, 2 H), 7,60 (d, J= 4,9 Hz, 1H), 7,57 (d, J= 2,9
Hz, 1 H), 7,49 - 7,38 (m, 5 H), 7,36 - 7,31 (m, 1 H), 7,13 (ddd, /= 0,8, 2,6, 8,3 Hz, 1 H),
7,05 - 7,02 (m, 1 H), 6,97 - 6,93 (m, 1 H), 6,73 (d, J = 15,9 Hz, 1 H), 5,17 (s, 2 H).
LCMS [M+H]"=409,2, [M+Na]" = 431,2.

Buéc P25.07: Tong hop (E)-3-(2-(3-(Benzyloxy)phenyl)-5-(pyrimidin-4-
yl)phenyl)prop-2-enamit. Oxalyl clorua (0,075 mL, 0,892 mmol) dugc bd sung timg giot
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vao binh day tron dugc nap axit (E)-3-(2-(3’-(benzyloxy)phenyl)-5-(pyrimidin-4-
yl)phenyl)prop-2-enoic (0,280 g, 0,686 mmol) va diclometan (2,3 mL). Luong xic tac
cua N, N-dimetylformamit duoc bd sung, hdn hop duge khqu & nhiét do trong trong
phong trong 3 gi¢ va sau do dugc co. Phan cin duoc cho vao trong 1,4-dioxan (10 mL),
duoc 1am ngudi trong bon nuée da va dung dich amoniac (0,15 mL, dung dich 25%)
duoc bd sung timg giot. Sau 30 phut & nhiét do trong trong phong, hén hop phan g
duoc co dén kho, dietyl ete dugc bd sung va huyén phu dac dugc loc. Phan cin rin duoc
cho vao metanol néng, dugc loc va dugce cod dén kho dé tao ra hop chit néu & d& muc nay
duéi dang chit rin khoéng mau (0,267 g, 96%). 'H NMR (400MHz, DMSO-ds) 8 ppm
9,31 (d, J= 1,2 Hz, 1 H), 8,93 (d, J= 5,4 Hz, 1 H), 8,61 (d, J= 1,8 Hz, 1 H), 8,26 (dd, J
=1,9, 8,1 Hz, 1 H), 8,23 (dd, J= 1,4, 5,5 Hz, 1 H), 7,60 (br. s., 1 H), 7,55 (d, /= 8,1 Hz,
1 H), 7,49 - 7,45 (m, 3 H), 7,45 - 7,37 (m, 3 H), 7,36 - 7,33 (m, 1 H), 7,16 (br. s., 1 H),
7,12 (ddd, J= 0.8, 2,6, 8,3 Hz, 1 H), 7,03 - 7,00 (m, 1 H), 6,94 (td, /= 1,0, 7,8 Hz, 1 H),
6,81 (d, J= 15,6 Hz, 1 H), 5,16 (s, 2 H). LCMS [M+H]" = 408,1.

Buwéc  P25.08. Tong hop  3-[3-Hydroxy-4-(pyrimidin-4-yl)biphenyl-2-
yl]propanamit (P25). Binh day tron trong moi truong nito duge nap (E)-3-(2-(3-
(benzyloxy)phenyl)-5-(pyrimidin-4-yl)phenyl)prop-2-enamit (0,250 g, 0,164 mmol),
metanol (10 mL) va dung dich amoniac (1,5 mL dung dich 25%). Hon hop phan tng
duoc khir khi bing cach suc nito qua hdn hop trong 5 phut sau d6 1a paladi 10% trén
cacbon (0,025 g) dugc bd sung va hdn hgp phén tmg dugce khudy trong moi truong hydro
& nhiét do trong trong phong trong 18 gio, sau d6 dugc loc qua gidy loc. Phan can dugc
rira biang metanol nong va dich loc dugc cd dén kho dé tao ra cin khdong mau ma dugc
tinh sach bang sic ky nhanh pha ddo (metanol / nu6c) va nghién tinh ché tir metanol dé
tao ra hop chét néu & dé muc nay dudi dang va chét rin mau tring nga (0,036 g, 18%). 'H
NMR (400MHz, METANOL-d4) & ppm 9,19 (d, /= 1,2 Hz, 1 H), 8,80 (d, /= 5,5 Hz, 1
H), 8,16 (d, J= 1,8 Hz, 1 H), 8,07 - 8,00 (m, 2 H), 7,35 (d, /= 8,0 Hz, 1 H), 7,27 (t, J =
7,9 Hz, 1 H), 6,84 - 6,76 (m, 3 H), 3,05 - 2,99 (m, 2 H), 2,46 - 2,39 (m, 2 H). LCMS
[M+H]" = 320,1, [M+Na]" = 342,1.

So db tdng hop céc chét phan Gmg dé diéu ché D4-D18 dugc thé hién dudi day

63



44782 64/117

Br Br Br 0.0
@\ R1.01 /@\ R1.02 ><o @\ R1.03 >< B
- —e — —_—
o o}
o‘rlxlf r\IJ* HoN NH, O)\NH NH o><
0 o

HO___OH H

.0 0.0
B

o}
B
R1.04 R1.05 R1.06
— — — o o
\S’/ “S/
HoN NH, HoN NH, 7N Ny
}

Bwoc R1.01: T 5ng hop 5-Brom-1,3-diaminobenzen. Binh day tron duoc nap 5-
brom-1,3-dinitrobenzen (5,0 g, 20,2 mmol), etanol (240 mL) va nudc (120 mL). Bot sét

o]

(13,57 g, 24,3 mmol) dugc bd sung sau d6 1a amoni clorua (1,30 g, 24,3 mmol) va hdn
hop tao thanh duoc khudy ¢ 85 °C trong 16 gio. Hon hop phéan tmg dugc loc va duge ¢b
dén kho dé tao ra hop chét néu & dé muc nay duéi dang chét rdn mau vang (4,0 g) dugc
stt dung ma khong can tinh ché. "H NMR (400MHz, CLOROFORM-d) 3 ppm 6,26 (d, J
=2.0 Hz, 2 H), 5,91 (t, J= 2,0 Hz, 1 H), 3,59 (br. s., 4 H). LCMS [M+H]" = 189,0.

Buée R1.02: Tong hop Di-tert-butyl (5-brombenzen-1,3-diyl)biscarbamat: Binh
day tron duoc nap 5-brom-1,3-diaminobenzen (3,7 g, 19,8 mmol) va dugc tao huyén phu
trong nude (20 mL). Di-zers-butyl dicacbonat (9,50 g, 43,56 mmol) duoc bb sung gay
néng va sti bot. Hon hop phan tng duoc lam lodng thém bang nude (80 mL) sau d6 duge
lam néng & 70 °C trong 5 gio. Khi lam lanh xubng nhiét do trong trong phong, nude (100
mL) dugc bd sung, két taa duogc gom béng cach loc va duoc rira k¥ béng nuGe. Phan can
rin dugc chiét trong diclometan (100 mL), duoc 1am kho trén magie sulphat, dugc loc va
duoc ¢o dén kho dé tao ra hop chit néu & dé muc nay dudi dang chét rin mau vang nhat

(7.4 g, 96%). LCMS [M-+Na]* = 411,0.

Buéc R1.03: Tong hop Di-tert-butyl (5-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-
yl)benzen-1,3-diyl)biscarbamat. Binh day tron dugc nap di-tert-butyl (5-brombenzen-1,3-
diyl)biscarbamat (4,00 g, 10,3 mmol), 1,4-dioxan (50 mL), bis(pinacolato)dibo (2,88 g,
11,36 mmol) va kali axetat (3,03 g, 30,9 mmol). Nito dugc suc vao hén hop trong 5 phut,
[1,1°-bis(diphenylphosphino)-feroxen]diclopaladi(Il), trong phuac hop véi diclometan
(0,420 g, 0,515 mmol) duoc bd sung va hdn hop phéan tmg dugc 1am néng ¢ 100 °C trong
20 gio. Khi lam ngudi, hdn hop phan tng duge phin bd vao giira etyl axetat (150 mL) va
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nuge (20 mL), pha hitu co dugc rira bang nuéc mudi (20 mL), dugc lam kho trén magie
sulphat, dugc loc va dugc c0. Phan cin duoc tinh sach bang sdc ky nhanh (etyl axetat/
hexan) dé tao ra hop chét néu & d& muc nay dudi dang bot tinh thé mau vang nhat (0,55
g, 12%). 'H NMR (400MHz, CLOROFORM-d) & ppm 7,75 (t, J = 2,1 Hz, 1 H), 7.35 (d,
J=2.,1Hz 2H), 6,45 (s, 2 H), 1,50 (s, 18 H), 1,31 (s, 12 H).

Burée R1.04: Tong hop axit 1,3-Diamino-5-benzenboric. Binh day tron dugc nap
di-tert-butyl (5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzen-1,3 -diyl)biscarbamat
(1,34 g, 3,08 mmol) va cloroform (10 mL), dugc lam lanh dén 0 °C va axit trifloaxetic
(2,4 mL, 30,8 mmol) dugc bd sung. Hon hop phan tung duge 1am 4m dén nhiét do trong
trong phong, dugc khudy trong 24 gid sau d6 duge cd dén kho. Can thd dugc phan bd
vao giita cloroform (50 mL) va nuéc (50 mL), pha nudc duge rira bang metanol 10%
trong cloroform (50 mL), do pH dugc didu chinh dén 7 bang cach bd sung natri hydro
cacbonat va dugc rua bé“mg diclometan. Pha nuéc duogc co dén kho dé tao ra cin rin ma
duoc ria béng diclometan, duoc cho vao metanol, dugc loc va dugce co dén kho dé tao ra
hop chét néu & d& muc nay dudi dang chit ran mau trang (0,50 g, dinh lugng). 'H NMR
(400MHz, METANOL-d4) & ppm 7,62 (br. s., 3 H), 7,40 (br. s., 1 H). LCMS [M+H]" =
153,2.

Budéce RI1.05: Tong hop 5-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-benzen-
1,3-diamin binh day tron dugc nap axit 1,3-diamino-5-benzenboric (0,50 g, 3,30 mmol)
va duge tao huyén phu trong tetrahydrofuran (10 mL). 2,3-Dimetyl-2,3-butandiol (0,39 g,
3,30 mmol) dugc bd sung va hon hop phan tng dugc khudy & nhiét do trong trong phong
trong 24 gio va sau d6 dugc lam loang bang metanol 1% trong diclometan (50 mL), dugc
lam kho trén natri sulfat, duoc loc va duge ¢d dén kho dé tao ra hop chit néu & dé muc
nay du6i dang chat rin mau xanh 14 cdy nhat (0,850 g) dugc st dung ma khong can tinh
ché. LCMS [M+H]" = 235,2.

Buwéc RI1.06: T 5ng hop N, N'-5-(4,4,55-Tetrametyl-1,3,2-dioxaborolan-2-
yl) (benzen-1,3-diyl)dimetansulfonamit Binh day tron dugc nap 5-(4.4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-benzen-1,3-diamin (0,10 g, 0,427 mmol), cloroform (2 mL) va
duogc lam lanh dén 0 °C. Trietylamin (0,298 mL, 2,14 mmol) duoc b sung, sau do bd
sung tirng giot metansulfonyl clorua (0,165 mL, 2,14 mmol). Hon hop tao thanh dugc
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khudy trong 2 gio, duge cd dén kho va phan cin duoc phan bb vao giita cloroform (50
mL) va nuéce (50 mL). Pha nude duge rira bang cloroform (3 x 20 mL), cac chat hiru co
duoc két hop, duoc 1am kho trén magie sulfat, dugc loc va duge co dén kho. Phan can
rin duoc nghién tinh ché véi ete dé tao ra hop chit néu & dé muc nay dudi dang chét ran
mau tring (0,10 g, 43%). 'H NMR (400MHz, CLOROFORM-d) & ppm 7,90 (d, J = 2,1
Hz, 2 H), 7,44 (t,J=2,1 Hz, 1 H), 3,40 (s, 12 H), 1,35 (s, 12 H).

So dd tdng hop cac chat phan tmg b sung dé diéu ché D4-D18 dugc thé hién duéi day
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Buée R2.01: Téng hop N-(4-Brompyridin-2-yl)-N-(metylsulfonyl)metansulfonamit.
Binh day tron dugc nap 2-amino-4-brompyridin (1,0 g, 5,78 mmol) va cloroform (10
mL), dugc lam lanh dén 0°C va trietylamin (2,41 mL, 17,34 mmol) duoc bd sung, sau do
bd sung timg giot metansulfonyl clorua (1,34 mL, 17,34 mmol). Hén hop phéan tmg dugc
khudy trong 1 gio & 0 °C, 1 gitr & nhiét do trong trong phong va dugc ¢o dén khd. Dietyl
ete (50 mL) dugc bd sung va huyén phu duge khudy trong 30 phiit va dugc loc. Phan cin
rén duogc chiét trong diclometan (100 mL), dugc rira bang nude (50 mL), pha hitu co
duoc 1am kho trén magie sulfat, duoc loc va dugce ¢co dén kho dé tao ra hop chét néu & dé
muc nay dudi dang bot mau trang (1,3 g) chira khoang 15% san pham mono sulfonyl héa.

LCMS [M+H]* = 330,9, [M+Na]" = 352.9.

Bude R2.02: Tong hop N-(4-(4,4,5,5-Tetrametyl-1,3, 2-dioxaborolan-2-yl)pyridin-
2-yl)-N-(metylsulfonyl) metansulfonamit. Lo vi song 20 mL duoc nap N-(4-brompyridin-
2-y1)-N-(metylsulfonyl)metansulfonamit (0,500 g, 1,52 mmol), 1.4-dioxan (5 mL),
bis(pinacolato)dibo (0,490 g, 1,67 mmol) va kali axetat (0,450 g, 4,56 mmol), va nito
dugc suc vao hdn hop trong 5 phat. [1,1°-Bis(diphenylphosphino)-feroxen]
diclopaladi(Il), trong phtrc hop véi diclometan (0,062 g, 0,076 mmol) dugc bd sung, lo
nay dugc bit kin va hdn hop duge lam nong & 90 °C trong 12 gio. Khi lam nguoi, etyl
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axetatdugc bd sung (100 mL), hdn hop dugc chuyén sang phéu tach va dugc ria bang
nuée (50 mL). Pha hitu co dugce ria bang axit clohydric 0,01 M, pha nu¢c da két hop
duoc chiét lai béng etyl axetat (2 x 20 mL), cac cht hitu co da két hop duoc rua béng
nuée mudi, duge 1am kho (magie sulfat), duge loc va dugc co dén kho. Can thod duoc rira
bang etyl axetat/hexan va dugc loc dé tao ra hop chét néu & dé muc nay duéi dang chét
rdn mau tring (0,120 g, 23%). '"H NMR (400MHz, DMSO-ds) 8 ppm 8,62 (dd, J = 0.9,
4,7 Hz, 1 H), 7,79 (t, J=0,9 Hz, 1 H), 7,71 (dd, J= 0,9, 4,7 Hz, 1 H), 3,65 (s, 6 H), 1,34
(s, 12 H). LCMS (axit boric) [M+H]" = 295,0, [M+Na]" = 317,0.

So dd tdng hop D4 dugc thé hién dudi day
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Buée D4.01: Tong hop 3-(2-Brom-5-(pyrimidin-5-yl)phenyl)prop-2-enamit. Binh
day tron dugc nap 3-(2-brom-5-iodophenyl)prop-2-enamit (1,0 g, 1,70 mmol)), axit
pyrimidin 5-boric (0,211 g, 1,7 mmol), xesi cacbonat (1,11 g, 3,4 mmol), 1,4-dioxan (20
mL) va nuéc (3,5 mL), va nito dugc suc vao hén hop trong 5 phut. [1,1'-Bis(diphenyl
phosphino)feroxen]diclopaladi(Il), trong phirc hop véi diclometan (0,070 g, 0,08 mmol)
duge bd sung va hdn hop duge lam néng dén diéu kién hoi luu trong 2 gio. Khi lam
ngudi, etyl axetat dugc bd sung (50 mL), hdn hgp duge chuyén sang phéu tach va duge
rira bang nudce (25 mL). Pha nuée dugce chiét lai bang etyl axetat (25 mL), cac chét hiru
co duoc két hop, duoc lam kho (magie sulfat), duoc loc va duge cd dén kho. Phan can
duoc khqu trong diclometan (50 mL), nguyén liéu rén duogc loc, duoc rira béng
diclometan va duoc lam kho dé taora hop chit néu & dé muc nay dudi dang bot mau xam
(0,167 g, 32%). '"H NMR (400MHz, DMSO-ds) 8 ppm 9,23 (s, 1H), 9,22 (s, 2H), 8,11 (d,
J=2.15 Hz, 1H), 7.86 (d, J=8,40 Hz, 1H), 7,76 (dd, J/=8,40, 2,34 Hz, 1H), 7,70 (d,
J=15,63 Hz, 1H), 7,56 (bs, 1H), 6,83 (d, J=15,63 Hz, 1H), 7,27 (bs, 1H). LCMS [M+H]"
=304,1, 306,1, [M+Na]" = 326,0, 328,0.
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Buée D4.02: Tong hop 3-(2-Brom-5-(pyrimidin-5-yl)phenyl)propanamit [phong
theo Monatshefte fur Chemie; vol. 147; nb. 3; (2016); p. 509 — 521]. Binh day tron voi
binh ngung hdi luu duge nap 3-(2-brom-5-(pyrimidin-5-yl)phenyl)prop-2-enamit (0,200
g, 0,658 mmol), diclometan (10 mL), metanol (10 mL), kali azodicarboxylat (0,639g,
3,29 mmol) va axit axetic (0,188 mL, 3,29 mmol). Hdn hop phan tng duge khudy & 45-
50 °C trong 3 ngay sau do dugc lam lanh dén nhiét do trong trong phong va dugce lam
lodng bing diclometan (50 mL) va nudc (50 mL). Hdn hop duoge lic sau do6 16p hitu co
tach ra va dugc chiét tiép bang diclometan (50 mL). Céc chét hiru co dugc két hop, duge
ria bﬁng nuée mudi (25 mL), dugc lam kho trén magie sulfat, duoc loc va dugc co dé tao
ra hop chit néu & dé muc nay dudi dang bot mau nau (0,147 g, 73%). 'H NMR
(400MHz, DMSO-ds) & ppm 9,20 (s, 1H), 9,14 (s, 2H), 7,78 (d, J=2,34 Hz, 1H), 7,74 (d,
J=8.40 Hz, 1H), 7,60 (dd, J=8,40, 2,34 Hz, 1H), 7,29 - 7,37 (m, 1H), 6,83 (bs, 1H), 2,94 -
3,02 (m, 2H), 2,41 - 2,48 (m, 2H). LCMS [M+H]" = 306,0, 308,0, [M+Na]" = 328,0,
330,0, [M-H+CH3OOH] = 350,0, 352,1.

Buée D4.03: Tong hop 3-(3"5-bis((metylsulfonyl)amino)-4-(pyrimidin-5-
yl)biphenyl-2-yl)propanamit (D4). Lo vi song trong mdi truong nito duge nap 3-(2-
brom-5-(pyrimidin-5-yl)phenyl)propanamit (0,147 g, 0,480 mmol), axit 3,5-
bis((metylsulfonyl)amino)phenylboric, pinacol este (0,262 g, 0,480 mmol), 1,4-dioxan (5
mL), nude (0,5 mL) va xesi cacbonat (0,626 g, 1,92 mmol). Hbn hop duge khudy va
dugc khur khi bing cach suc nito vao hdon hop trong 5 phut sau do [1,1-
bis(diphenylphosphino)feroxen]diclopaladi(II), trong phitc hgp véi diclometan (0,020 g,
0,024 mmol) dugc bd sung. Binh phan tng dugc day nip va hdn hgp phan tng dugc
khudy & diéu kién hdi luu trong 2,5 gio. Hoén hop phan tmg duge 1am ngudi xubng nhiét
do trong trong phong va dugc lam loang bang etyl axetat (50 mL) va nudce (25 mL). Lép
hitu co duoc didu chinh dén d6 pH 5-6 bang dung dich axit clohydric va hai 16p dugc
tron déu. L6p hitu co duge tach ra va duoc chiét béng diclometan / metanol (100 mL hén
hop 1:1). Céc chét hitu co duge két hop, dugc rira bang nudc mudi (25 mL), duge lam
kho trén magie sulfat, dugc loc va dugc co. Phén cin duoc nghién tinh ché trong etyl
axetat nong (50 mL) trong 10 phut sau d6 dugc lam ngudi xubng nhiét do trong trong

phong. Chét rén tao thanh dugc gom bang cach loc, duge rira bing etyl axetat (3 x 15
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mL) va lam kho trong khong khi. Chit rén dugc nghién tinh ché trong diclometan /
metanol néng (20 mL hdn hop 1:1) theo cach twong tur dé tao ra hop chit néu & dé muc
nay dudi dang bot mau be (0,058 g, 25%). Dich loc tir qua trinh nghién tinh ché thur hai
chta san pham khong tinh khiét ma dugc tinh sach bang sic ky nhanh (diclometan /
metanol) dé tao nhom thu hai hop chat dugc néu ¢ tiéu dé nay dudi dang bot mau be
(0,022g, 9%). Nhom nay duoc lam dong nhit véi miu thir nhét. 'H NMR (400MHz,
DMSO-ds) & ppm 9,97 (bs, 2H), 9,21 (s, 1H), 9,19 (s, 2H), 7,78 (s, 1H), 7,71 (d, J=8,01
Hz, 1H), 7,34 (d, J=8,01 Hz, 1H), 7,24 (bs, 1H), 7,18 (s, 1H), 6,92 (d, J=1,56 Hz, 2H),
6,76 (bs, 1H), 3,06 (s, 6H), 2,84 (t, J=7.91 Hz, 2H), 2,28 - 2,41 (m, 2H). LCMS [M+H]"
=490,1, [M+Na]" =512,1, [M-H] = 488,2.

So dd tdng hop D5 duge thé hién duéi day:
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Buéc D5.01: Tong hop (2E)-3-[2-(Benzyloxy)-5-(pyrimidin-5-yl)phenyl]prop-2-
enamit. Binh day tron dugc nap (2E)-3-[2-(benzyloxy)-5-bromphenyl]|prop-2-enamit (1,5
g, 4,51 mmol), axit pyrimidin 5-boric (0,671 g, 5,41 mmol), kali cacbonat (1,24 g, 9,0
mmol), 1,4-dioxan (25 mL), etanol (5 mL) va nuéc (2 mL), va nito dugc suc vao hdn hop
trong 5 phut. Tetrakis(triphenylphosphin)paladi (0,26 g, 0,225 mmol) duoc bd sung va
hdn hgp duge 1am néng dén 80 °C trong 12 gio. Khi 1am ngudi, etyl axetat (20 mL) dugc
bd sung, hdn hop dugce loc, pha hiru co dugc tach, duoc lam kho (magie sulfat), dugc loc
va duoc ¢ dén kho. Nghién tinh ché nguyén liéu thd vdi etyl axetat tao ra hop chat duoc
néu & tiéu dé nay dudi dang chét ran mau trang nga (1,15 g, 77%). LCMS [M+H]" =
3322
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Bude D5.02: Tong hop 3-[2-Hydroxy-5-(pyrimidin-5-yl)phenyl[propanamit. Binh
day tron dugc nap (2E)-3-[2-(benzyloxy)-5-(pyrimidin-5-yl)phenyl]prop-2-enamit (0,440
g, 1,33 mmol), metanol (25 mL) va dung dich nuéc amoniac 25% (2,5 mL). Paladi 10 %
khéi luong trén cacbon (0,044 g) dugc bd sung trong méi trudng nito. Hén hop duge cho
ngap trong hydro va duoc khudy trong moi truong hydro ¢ nhiét do trong trong phong
trong 48 gid. Hon hgp phén tmg dugc loc qua dém xelit, va xelit duoc stra bang metanol
dang so6i (2 x 50 mL). Dich loc dugc két hop, dugc ¢d va duge phén bb vao giita
diclometan (50 mL) va nudc (50 mL). Pha nu6c duge didu chinh dén do6 pH 4-5 bang axit
clohydric loang (dung dich) va duoc chiét nguoc bang diclometan (50 mL) va etyl axetat
(50 mL). Céc chit hiru co duge két hop, duge 1am kho (magie sulfat), duge loc va duge
6 dé tao ra hop chét néu & dé muc nay duéi dang chét rén mau tring nga (0,025 g, 8%).
IH NMR (400MHz, DMSO-ds) & ppm 9,78 (s, 1 H), 9,08 (s, 1 H), 9,00 - 9,06 (m, 2 H),
7,53 (d, J=2,34 Hz, 1 H), 7,47 (dd, J=8,30, 2,44 Hz, 1 H), 7,30 (br. s., 1 H), 6,92 (d,
J=8.,40 Hz, 1 H), 6,79 (br. s., 1 H), 2,80 (t, /=7,72 Hz, 2 H), 2,40 (t, J/=7,81 Hz, 2 H). Pha
nuée duge cd dén kho dé tao ra hop chét néu ¢ dé muc nay & dang chét rdn thd mau tring

nga (0,298 g).

Bwéc D5.03: Téong hop 2-(3-Amino-3-oxopropyl)-4-(pyrimidin-5-yl)phenyl
triflometansulfonat. Binh ddy tron trong méi truong nito duge nap 3-(2-hydroxy-5-
(pyrimidin-5-yl)phenyl)propanamit (0,323 g, 1,33 mmol), kali cacbonat (0,551 g, 3,98
mmol) va axetonitril (20 mL). Hon hop phan Gng dugc lam ngudi xubng < 10 °C trong
bdn nudc da va N-phenyl bis(triflometansulfonimit) (0,498 g, 1,39 mmol) duoc bd sung.
Hoén hop phén tmg duoc lam 4m dén nhiét do trong trong phong va dugc khudy trong 12
gid. Hon hgp phéan ung dugc cd dén kho, dugc phan bd vao gitta etyl axetat (100 mL) va
nude (100 mL). Pha nude duoc chiét nguoc bang etyl axetat (50 mL), cac pha hitu co
duge két hop, duge rira bang nudc mubi (25 mL), duoc lam kho (magie sulfat), dugc loc
va ¢d. Nguyén liéu tho duoc tinh sach bang sic ky nhanh (diclometan / axeton) dé tao ra
hop chéit néu & d& muc nay duéi dang chét rin mau tring nga (0,314 g, 63%). 'H NMR
(400MHz, DMSO-dg) & ppm 9,23 (s, 1H), 9,18 (s, 2H), 7,90 - 7,98 (m, 1H), 7.85 (dd,
J=8,50, 2,25 Hz, 1H), 7,55 (d, J=8,40 Hz, 1H), 7,35 (bs, 1H), 6,84 (bs, 1H), 2,96 (t,
J=7,62 Hz, 2H), 2,51 - 2,57 (m, 2H). LCMS [M+H]* = 376,0, [M+Na]" = 398,0.
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Buwée DS5.04: Tong hop Dietyl (2-(6-aminopyrimidin-4-yl)-5-(pyrimidin-5-
yl)benzyl)propandioat (D5). Binh day tron duoc lip binh ngung hdi luu va trong moi
truong nito duoc nap 2-(3-amino-3-oxopropyl)-4-(pyrimidin-5-yl)phenyl
triflometansulfonat (0,244 g, 0,649 mmol), N-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
y)(pyridin-2-yl)metansulfonamit (0,513 g, 1,36 mmol), kali cacbonat (0,351 g 2,54
mmol), 1,4-dioxan (10,2 mL), etanol (3,9 mL) va nudc (3,9 mL). Hon hop phan (g
dwoc khir khi bing cach suc nito vao hdn hop trong 2 phit sau d6 paladi
tetrakis(triphenylphosphin) (0,075 g, 0,652 mmol) duoc bd sung va hdn hop phan tng
dugce khudy o 85°C trong 2,5 gio. Hon hop phan tmg dugc lam ngudi xubng nhiét do
trong trong phong va dugc phan bd vao giita etyl axetat (75 mL) va nuéc (30 mL). Hon
hop duoc chuyén sang phéu tach, 16p hitu co (pH 6-7) duge tach va dugc dé yén trong
nim ngay trong thoi gian chét rin két tia. Chét rin dugc gom bang cach loc va duoc
khudy trong diclometan/metanol (4:1, 50 mL). Chét rén dugc gom bang cach loc va duoc
rira bang metanol (10 mL) dé tao ra hop chét néu & dé muc nay. Dich loc hitu co dugc co
va chét ran tao thanh dugc khudy trong nuéc/metanol dang soi (5:1, 24 mL) va dugc loc
12 hdn hop néng. Dich loc dugce lam ngudi xudng nhiét do trong trong phong va dugc dé
yén trong 18 gio trong thoi gian chét rin két tha (hop chét néu & d& muc nay). Dich loc
con lai duogc cd dén kho dé thu dugc mé thi ba cia hop chét néu & dé muc nay. Cac mau
duoc lam ddng nhét dé tao ra hop chit néu & d& muc nay dudi dang bot mau tring nga
(0,059 g, 23%). '"H NMR (400MHz, DMSO-de) & ppm 9,22 (s, 1H), 9,19 (s, 2H), 8,29 (s,
1H), 7,82 (d, /=1,56 Hz, 1H), 7,75 (dd, J=7,91, 1,86 Hz, 1H), 7,35 (d, /=8,01 Hz, 1H),
7,27 (bs, 1H), 7,01 (bs, 1H), 6,92 (s, 1H), 6,76 (bs, 1H), 3,29 (s, 3H), 2,84 (t, /=7,81 Hz,
2H), 2,34 - 2,42 (m, 2H). LCMS [M+H]* =398,1, [M+Na]" = 420,1, [M-H] = 396,1.

So d6 téng hop D6 dugce thé hién dudi day
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Buée D6.01: Tong hop 2-(Benzyloxy)-5-brom-benzaldehyt. Binh day tron dugc
lap binh ngung hdi luu duoce nap 5-brom-2-hydroxybenzaldehyt (10,0 g, 0,050 mol), kali
cacbonat (8,94 g, 0,065 mol), axetonitril (100 mL) va benzyl bromua (11,1 g, 0,065 mol).
Hoén hop phéan tmg duoc khudy & 70°C trong 16 git sau d6 duge 1am ngudi va duge co.
Phén can dugc phan bd vao giita etyl axetat (100 mL) va nuée (100 mL) va 16p hiru co
duoc tach va dugc chiét thém véi etyl axetat (100 mL). Cac chét hitu co dugc két hop,
duoc rua béng nuée mudi (50 mL), dugc lam kho (magie sulfat), duoc loc va dugc co.
DAu duogc khudy trong hexan (250 mL) duoc 1am ngudi trong bdn nude d4 trong 1 gidr va
chét rén tao thanh duoc gom bang cach loc trong chan khong, dugc rira bang hexan (3 x
25 mL) va dugc lam kho trong khong khi d8 tao ra hop chéit néu ¢ d& muc nay dudi dang
chit rén mau tring nga (10,5 g, 73%). '"H NMR (400MHz, CDCl3) & ppm 10,46 (s, 1H),
7,95 (d, J=2,54 Hz, 1H), 7,60 (dd, J=8.,89, 2,64 Hz, 1H), 7,32 - 7,46 (m, 5H), 6,95 (d,
J=8.99 Hz, 1H), 5,18 (s, 2H). LCMS [M+Na]" = 313,0, 315,0.

Buée D6.02: Tong hop Benzyl 4-brom-2-(hydroxymetyl)phenyl ete. Binh ddy tron
dugc 1ip duge nap 2-(benzyloxy)-5-brom-benzaldehyt (10,5 g, 0,036 mol) va metanol
(200 mL). Hon hop phan tng duge khudy va dugc 1am ngudi trong bdn nude da trong 20
phut sau d6 natri bohydrua (1,51 g, 0,040 mol) dugc bd sung timg phan dong thoi bay hoi
khi. H6n hop phan ung duoc khudy va duoc 1am Am dén nhiét do trong trong phong trong
1-2 gid. Hon hop phan ung dugc cd dén gan kho va phan cin dugc phan b6 vao giita etyl
axetat (150 mL) va dung dich natri bicacbonat (150 mL). Pha nuéc dugc tach ra va duoc
chiét tiép bang etyl axetat (100 mL). Céc chit hitu co duoc két hop, dugc rira bang nudce
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mubi (50 mL), dugc lam kho (magie sulfat), duge loc va duge co dé tao ra hop chét néu &
d& muc nay du6i dang ddu mau cam (10,6 g, 100%). 'H NMR (400MHz, CDCls) & ppm
7,46 (d, J=2,34 Hz, 1H), 7,37 - 7,42 (m, 4H), 7,31 - 7,37 (m, 2H), 6,81 (d, /=8.79 Hz,
1H), 5,09 (s, 2H), 4,70 (d, J=6,25 Hz, 2H), 2,17 (t, J=6,45 Hz, 1H). LCMS [M-H,O-+H]"
=275,0, 277,0, [M+Na]" =315,0, 317,0.

Buéce D6.03: Tong hop Benzyl 4-brom-2-(brommetyl)phenyl ete. Binh day tron
dugce lip binh ngung hdi luu va trong mdi truong nito dugc nap benzyl 4-brom-2-
(hydroxymetyl)phenyl ete (10,6 g, 0,036 mol) va toluen khan (110 mL). Hon hop phan
tmg duoc khudy va duoc lam ngudi trong bon nude da trong 20 phut sau d6 phospho
tribromua (11,3 g, 0,042 mol) dugc b6 sung tir tir. Hon hop phan Gng dugc khudy va lam
ngudi trong bén nudc dé trong 20 phut sau do duoc lam 4m dén nhiét do trong trong
phong trong 30 phut. Sau do hdn hop phan tng dugc khudy & diéu kién hdi luu trong 1,5
gio va dugc lam lanh dén nhiét do trong trong phong. Nuge (110 mL) duoc bd sung vao
hdn hgp ma dugc khudy trong 15 phiit sau d6 dugc chuyén sang phéu tach voi etyl axetat
(50 mL) va dugc lic manh. L6p hitu co dugc tach ra va dugc chiét tiép bang etyl axetat
(50 mL). Céc chét hitu co duge két hop, duoc rira bang nude (50 mL), nude mudi (50
mL), dugc 1am kh6 (magie sulfat), duoc loc va dugce ¢ dé tao ra hop chét néu & dé muc
ndy dudi dang dau t6i mau (12,4 g, 96%). 'H NMR (400MHz, CDCl3) & ppm 7,43 - 7,49
(m, 3H), 7,37 - 7,43 (m, 2H), 7,32 — 7,37 (m, 2H), 6,79 (d, /=8,79 Hz, 1H), 5,14 (s, 2H),
4,52 (s, 2H). GCMS m/z = 354, 356, 358.

Buéc D6.04: Tong hop 1,3-Dietyl  2-(5-brom-2-(phenylmetoxy)benzyl)
propandioat. Binh day tron dugc lap binh ngung hdi lwu va trong mdi truong nito dugc
nap dietyl malonat (5,52 g, 0,034 mol) va 1,2-dimetoxyetan (50 mL). Natri hydrua (1,26
g thé phéan tdn 60% trong dau, 0,032 mol) dugc bo sung ting phan vao dung dich dugc
khudy dong thoi bay hoi manh. Hon hop phan tng duoc khudy trong 20 phut sau d6 dung
dich 4-brom-2-(brommetyl)-1-(phenylmetoxy)benzen (10,2 g, 0,029 mol) trong 1.2-
dimetoxyetan (50 mL) dugc bd sung tir tir. Hon hop phan ung dugc khudy & diéu kién
héi luu trong 24 gio sau d6 duge lam lanh dén nhiét do trong trong phong va duge lam
dimg phan tng bang nudce (50 mL). Hdn hop duoc chiét bang etyl axetat (2 x 100 mL) va

cac chit hitu co duge két hop, dugc rua b%mg nuée mubi (50 mL), dugc lam kho (magie
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sulfat), dugc loc va dugc co. Dau duge tinh sach bang sic ky nhanh (etyl axetat/hexan)
dé tao ra hop chét néu & dé muc nay dudi dang dau khong mau (11,3 g, 90%). 'H NMR
(400MHz, CDCl3) 8 ppm 7,35 - 7,43 (m, 4H), 7,27 - 7,35 (m, 3H), 6,75 (d, /=8,40 Hz,
1H), 5,09 (s, 2H), 4,08 - 4,18 (m, 4H), 3.83 (t, /~7,82Hz, 1H), 3,21 (d, J/=7.62 Hz, 2H),
1,16 - 1,23 (m, 6 H). LCMS [M+H]" = 435,0, 4370, [M+Na]" = 457,0, 459,0.

- Bwéc D6.05: T ong hop 1,3-Dietyl 2-(2-(phenylmetoxy)-5-(pyrimidin-5-
yl)benzyl)propandioat. Binh day tron dugc lip binh ngung hdi lwu va trong moi truong
nito dwoc nap 1,3-dietyl 2-(5-brom-2-(phenylmetoxy)benzyl)propandioat (7,37 g, 16,9
mmol), axit pyrimidin-5-boric (2,73 g, 22,0 mmol), kali cacbonat (7,02 g, 50,7 mmol),
toluen (290 mL), etanol (185 mL) va nudc (105 mL). Hon hop phan tng dugce khir khi
bang cach suc nito vao hdn hop trong 10 phut sau d6 paladi tetrakis(triphenylphosphin)
(1,96 g, 1,69 mmol) dugc bd sung. Hon hgp phan tng dugc khudy & 85°C trong 2,5 gid
sau d6 duoc 1am lanh dén nhiét do trong trong phong, dugc lam lodng bing etyl axetat
(100 mL) va dugc chuyén sang phéu tach. Sau khi lic manh, 16p hitu co (46 pH ~10)
duoc tach ra va duge chiét tiép bang etyl axetat (100 mL). Céac chét hiru co duge két hop,
duoge rira bang nude mudi (3 x 100 mL), dwge lam kho (magie sulfat), duge loc va duge
¢d. DAu tho duoc tinh sach bang sic ky nhanh (etyl axetat/hexan) dé tao ra hop chéat néu &
d2 muc nay dudi dang ddu mau hd phach sim (3,18 g, 43%). '"H NMR (400MHz, CDCls)
8 ppm 9,15 (s, 1H), 8,88 (s, 2H), 7,30 - 7,49 (m, 7H), 7,02 (d, J=8,21 Hz, 1H), 5,19 (s,
2H), 4,06 - 4,20 (m, 4H), 3,92 (t, J=7,72 Hz, 1H), 3,34 (d, J=7,62 Hz, 2H), 1,17 (t,
J=7,13 Hz, 6H). LCMS [M+H]" = 435,2, [M+Na]" = 457,1.

Buéc D6.06: Tong hop  1,3-Dietyl 2-(2-hydroxy-5-(pyrimidin-5-yl) benzyl)
propandioat. Binh ddy tron trong modi truong nito dwugc nap 1,3-dietyl 2-(2-
(phenylmetoxy)-5-(pyrimidin-5-yl)benzyl)propandioat (0,659 g, 1,52 mmol) va etyl
axetat (10 mL). Hon hop phan tmg duoc khir khi bang cach suc nito vao hdn hop trong 5
phiit sau d6 paladi 10% trén cacbon (0,066 g) dugc bd sung sau d6 1a trietylamin (0,211
mL). Hon hgp phan tmg dugc khudy trong moéi trudong hydro & 45°C trong 3 ngay sau d6
duoc loc qua xelit. Xelit duoc rira biang etyl axetat (3 x 15 mL) va dich loc dugc két hop
va dugc cd dé tao ra hop chit néu & dé& muc nay dudi dang chit rin mau kem (0,471 g,

90%). 'H NMR (400MHz, CDCl3) & ppm 9,15 (s, 1H), 8,88 (s, 2H), 7,37 (dd, J=8,21,
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234 Hz, 1H), 7,34 (d, J=2,34 Hz, 1H), 7,03 (d, /=8,21 Hz, 1H), 4,21 (m, 4H), 3,78 (1,
J=7.03 Hz, 1H), 3,25 (d, J=7,03 Hz, 2H), 1,24 (t, /=7,13 Hz, 6H). LCMS [M+H]" =
3452 [M-+Na]* = 367,1.

Buée D6.07: Tong hop 1,3-Dietyl 2-(((2-triflometyl)sulfonyl)oxo)-5-(pyrimidin-5-
yl)-benzyl)propandioat. Binh ddy tron trong moi truong nito' dugc nap 1,3-dietyl 2-(2-
hydroxy-5-(pyrimidin-5-yl)benzyl)propandioat (0,471 g, 1,37 mmol), kali cacbonat
(0,388 g, 2,80 mmol) va axetonitril (10 mL). Hon hop phéan tmg duge 1am ngudi xudng <
10 °C trong bon nudc d4 va N-phenyl bis(triflometansulfonimit) (0,513 g, 1,44 mmol)
duge bd sung. Hon hop phan ung duoc khudy va dugc 1am 4m dén nhiét do trong trong
phong. Sau 4,5 gio hdn hop phéan Gng dugc tai truc tiép 1én trén silic dioxit, va dugc tinh
ché bing sic ky nhanh (etyl axetat/hexan) d2 tao ra hop chét néu & d& muc nay duéi dang
diu mau vang (0,614 g, 94%). '"H NMR (400MHz, CDCl3) 6 ppm 9,26 (s, 1H), 8,92 (s,
2H), 7,59 (d, J = 2,1 Hz, 1H), 7,54 (dd, J = 2,2, 8,5 Hz, 1H), 7,46 (d, J = 8,6 Hz, 1H),
4,26 - 4,11 (m, 4H), 3,76 (t, J= 7,7 Hz, 1H), 3,41 (d, J= 7,8 Hz, 2H), 1,22 (t, /= 7.1 Hz,
6H). LCMS [M+H]* =477,1, [M+Na]" = 499,0.

Buée D6.08: Tong hop 1,3-Dietyl 2-(5-(pyrimidin-5-yl)-2-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)benzyl)propandioat. Lo vi séng dwgc nap 1,3-dietyl 2-(((2-
triflometyl)sulfonyl)oxo)-5-(pyrimidin-5-yl)-benzyl)propandioat (0,600 g, 1,26 mmol),
bis(pinacolato)dibo (0,800 g, 3,15 mmol), kali axetat (0,371 g, 3,78 mmol) va 1,4-dioxan
(10 mL). Hdn hop phén tng dugc khir khi béng cach suc nito vao hdn hop trong 5 phut
sau d6 [1,1'-bis(diphenylphosphino)-feroxen]diclopaladi(Il), trong phtc hop voi
diclometan (0,103 g, 0,126 mmol) dugc bd sung. Binh phan tng dugc day nip va hén
hop dugc lam néng & 105 °C trong 3 gio trong 16 vi song. Hon hop phan tng duogc phin
bd vao giita etyl axetat (25 mL) va nudce (25 mL) va pha nuée dugce diéu chinh dén do pH
> 10 bang dung dich natri cacbonat. Céc chit hiru co dugc gom, duge rira bang nudc
mubi (10 mL), duge 1am kho (magie sulfat), dugc loc va dugc co. Dau tho dugce tinh sach
bang sic ky nhanh (etyl axetat/hexan) dé tao ra hop chat néu & dé muc nay dudi dang dau
mau hdng (0,457 g, 80%). 'H NMR (400MHz, CDCl3) & ppm 9,21 (s, 1H), 8,93 (s, 2H),
7,95 (d, J=8,40 Hz, 1H), 7,42 - 7,46 (m, 2H), 4,09 - 4,20 (m, 4H), 3,75 - 3,81 (m, 1H),
3,54 (d, J=7,62 Hz, 2H), 1,37 (s, 12H), 1,16 - 1,22 (m, 6H). LCMS [M+H]" = 455,2

75



44782 76/117

Buée D6.09: Tong hop 1,3-Dietyl 2-(2-(6-amino-pyrimidin-4-yl)-5-(pyrimidin-5-
yl)benzyl)propandioat. Binh day tron dugc 14p binh ngung hdi luu va trong moi trudng
nito dugc nap 1,3-dietyl 2-(5-(pyrimidin-5-y1)-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)benzyl)propandioat (0,577 g, 1,27 mmol), 4-amino-6-Clopyrimidin (0,181g 1,40
mmol), kali cacbonat (0,351g 2,54 mmol), 1,4-dioxan (4 mL), etanol (1 mL) va nuéce (1
mL). Hon hgp phan tmg duoc khir khi bing cach suc nito vao hdn hgp trong 2 phit sau
d6 paladi tetrakis(triphenylphosphin) (0,146g, 0,127 mmol) duoc bd sung va hdn hop
phan ung dugc khudy & 85°C trong 2,5 gio. Hon hop phan Gmg dugc lam ngudi xubng
nhiét do trong trong phong va dugc phan bb vao giita etyl axetat (100 mL) va nude (25
mL). Céc chét hitu co dugc gom, dugc ria bang nuéc mudi (25 mL), duge lam khod
(magie sulfat), dugc loc va dugc co. Phan cin dugc tinh sach bang sic ky nhanh
(diclometan/metanol) dé tao ra hop chit néu & d& muc nay (0,093g, 17%) (LCMS
[M+H]* = 422,2) duéi dang hdn hop phirc véi etyl 3-(2-(6-aminopyrimidin-4-yl)-5-
(pyrimidin-5-yl)phenyl)propanoat (LCMS [M+H]" = 350,2). Dung dich rira dugc két hop
va duoc axit hoa dén d6 pH ~3 bang axit clohydric 2M, sau d6 dugc chiét bang
diclometan/metanol (9:1, 3 x 25 mL). Céac chét hitu co duoc két hop, dugce rira bang nudc
mubi (10 mL), dugc 1am kho (magie sulfat), dugc loc va dugce ¢ dé thu dugc phr?m can
(0,202 g) chtra axit 2-(2-(6-aminopyrimidin-4-yl)-5-(pyrimidin-5-yl)benzyl)-3-etoxy-3-
oxopropanoic (LCMS [M+H]" = 394,1), hop chit dugc néu & tiéu dé nay va cac tap chat
khac. Nudc rira ¢ tinh axit dugc cd dén khd va ph?m can dugc chiét bang etyl
axetat/metanol (9:1, 2 x 25 mL). Cac chiét phém dugc két hop va duogc cd dé thu duoc
phan cin (0,228 g) chuoa axit (2-(6-aminopyrimidin-4-yl)-5-(pyrimidin-5-
yl)benzyl)propandioic (LCMS [M+H]" = 366.1), axit 2-(2-(6-aminopyrimidin-4-yl)-5-
(pyrimidin-5-yl)benzyl)-3-etoxy-3-oxopropanoic (LCMS [M+H]" = 394,1) va cac tap
chét khéc. Phan cdn chira hop chét dugc néu & tiéu dé nay va cic chét tuong tu duoc thiy
phén khac duoc két hop va duge st dung trong budce tiép theo.

Buéc DG6.10: Tong hop Metyl 3-(2-(6-aminopyrimidin-4-yl)-5-(pyrimidin-5-
yl)phenyl)propanoat. Binh day tron duogc lap binh ngung hdi luu duge nap 1,3-dietyl 2-
(2-(6-aminopyrimidin-4-yl)-5-(pyrimidin-5-yl)benzyl)propandioat (0,523 g, 1,24 mmol)
va axit sulfuric (5 mL dung dich nuéc 2M). Hon hop phan tGng dugc khudy 6 diéu kién
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hdi luu trong 24 gior sau d6 dugc 1am ngudi va duge cd tir metanol (150 mL) ba lan. Phan
can dugc khudy trong metanol ¢ nhiét do trong trong phong qua dém sau d6 duoc co.
Phan cin dwoc phan bd vao giita etyl axetat (100 mL) va dung dich natri bicacbonat (50
mL) véi su thoat khi. Cac chét hiru co duge gom va 16p nude co tinh bazo dugc chiét tiép
bang etyl axetat (50 mL). Cac chit hitu co duoc két hop, duoc rira bang nudec mudi (50
mL), dugc lam kho (magie sulfat), dugc loc va dugce co. Phan can duoc tinh sach b@fmg
sdc ky nhanh (diclometan/metanol) dé tao ra hop chit néu & dé muc nay dudi dang bot
mau tring nga (0,075 g, 18%). 'H NMR (400MHz, DMSO-de) & ppm 9,17 - 9,23 (m,
3H), 8,43 (d, J=0,98 Hz, 1H), 7,81 (d, /~1,76 Hz, 1H), 7,75 (dd, J=7,91, 1,86 Hz, 1H),
7,45 (d, J=8,01 Hz, 1H), 6,96 (s, 2H), 6,52 (d, J=1,17 Hz, 1H), 3,55 (s, 3H), 3,04 (t,
J=7,91 Hz, 2H), 2,67 (t, J/=8,01 Hz, 2H). LCMS [M+H]" = 336,2.

Bwéc DG6.11: Téng hop  3-(2-(6-Aminopyrimidin-4-yl)-5-(pyrimidin-5-
yl)phenyl)propanamit (D6). Lo vi song dugc nap metyl 3-(2-(6-aminopyrimidin-4-yl)-5-
(pyrimidin-5-yl)phenyl)propanoat (0,075 g, 0,224 mmol) va dung dich amoniac (5 mL
7N trong metanol). Binh dugc day nép va hdn hop phan tmg duge khudy & 60 °C trong 5
ngay. Hon hop phan (g duge lam ngudi va duoc tai truc tiép 1én silic dioxit va dugc
tinh ché bang sic ky nhanh (diclometan/metanol) dé tao ra hop chét néu & d& muc nay
dudi dang bot mau hong (0,051 g, 71%). 'H NMR (400MHz, DMSO-ds) 8 ppm 9,21 (s,
1H), 9,19 (s, 2H), 8,40 - 8,46 (m, 1H), 7,76 - 7,80 (m, 1H), 7,73 (dd, J=8,01, 1,76 Hz,
1H), 7,45 (d, J=8,01 Hz, 1H), 7,26 (bs, 1H), 6,96 (s, 2H), 6,74 (bs, 1H), 6,52 (d, J=1,17

Hz, 1H), 2,95 - 3,02 (m, 2H), 2,36 - 2,43 (m, 2H). LCMS [M+H]" =321,1.
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Buée DI10.01: Tong hop 3-(2-Brom-5-hydroxyphenyl)prop-2-enamit [phéng theo
Monatshefte fur Chemie; vol. 147; nb. 3; (2016); p. 509 — 521]. Binh ddy tron trong mdi
trudng nito dugc nap (2-amino-2-oxoetyl)(triphenyl)phosphoni clorua (3,70 g, 10,4
mmol) va metanol (40 mL) va dung dich dugc lam ngudi trong bdn nude da. Kali rert-
butoxit (1,17 g, 10,4 mmol) duoc bd sung va hdn hop duge khudy trong 10 phut. 2-
Brom-5-hydroxybenzaldehyt (1,99 g, 9,90 mmol) dugc bd sung va hdén hop phan tng
dugce khudy trong 15 phut durge 1am ngudi trong bon nude da sau d6 duoc 1am am dén
nhiét d6 trong trong phong va duoc khudy qua dém. Hon hop phan tmg dugc lam lodng
bing nuéc (125 mL) va duge diéu chinh dén do pH <4 bang dung dich axit clohydric.
L6p hitu co dugc chiét bang diclometan (100 mL) va céc chét hiru co duge gom va duge
6. Phin cin dugce tinh sach béng sic ky nhanh (diclometan/metanol) dé tao ra hop chét
néu & d& muc nay duéi dang gobm dinh mau t61 (2,30 g, 96%) chira ca hai chét ddng phan
E va Z véi ty 1 khoang 1:0,3. TH NMR (400MHz, DMSO-ds) 6 ppm 9,88 (s, 1H), 9,64 (s,
0,3H), 7,67 - 7,53 (m, 2H), 7,51 - 7,42 (m, 1,3H), 7.36 (d, J=8,8 Hz, 0,3H), 7,22 (bs,
1,3H), 7,11 - 7,03 (m, 1,3H), 7,00 (d, J/=2,9 Hz, 0,3H), 6,76 (dd, J=2.9, 8,8 Hz, 1H), 6,68
- 6,61 (m, 0,6H), 6,52 (d, J=15,6 Hz, 1H), 6,09 (d, J=15,6 Hz, 0,3H). LCMS [M+H]" =
242.1, 244,1, [M+Na]" = 264,0, 266,0, [M-H]= 240,0, 242,0.

Buée D10.02: Tong hop 3-(5-Hydroxy-2-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-
2-yl)phenyl)prop-2-enamit. Binh day tron duoc lip binh ngung hoi luu va trong moi
trudng nito duge nap 3-(2-brom-5-hydroxyphenyl)prop-2-enamit (8,83 g, 0,036 mol),
bis(pinacolato)dibo (10,2 g, 0,040 mol), kali axetat (14,3 g, 0,146 mol) va dimetylsulfoxit
khan (250 mL). Hon hop phan ung dugc khir khi bang cach suc nito qua hdn hop trong
10 phut. [1,1'-Bis(diphenyl-phosphino)feroxen]diclopaladi(Il), trong phirc hop véi
diclometan (4,25 g, 0,005 mol) duoc bd sung va hdén hop phén tmg duge khudy & 85°C
qua dém. Hon hop phan tmg dugc lam ngudi xubng nhiét do trong trong phong va nudc
(600 mL) dugc bd sung. Do pH ciia 16p hitu co duge didu chinh dén pH <2 bang dung
dich axit clohydric sau d6 hdn hop dugc chiét bing etyl axetat (3 x 500 mL). Céc chét
hitu co duogc két hop, duge rira bing nude mudi (250 mL), dugc lam khd trén magie
sulfat, duoc loc va dugce co. Phéan cin dugc tinh sach béng sdc ky nhanh (etyl axetat/

hexan) dé tao ra hop chét néu & dé muc nay dudi dang chét rdn mau cam (5,57 g, 53%) la
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hén hop cua cac chit ddng phan E va Z véi ty 1¢ khoang 2:1. "TH NMR (400MHz, CDCI3)
& ppm 8,36 (d, 1=16,22 Hz, 1H), 7,76 (d, J=8,21 Hz, 1H), 7,59 (d, J=8,21 Hz, 0,5H), 7,10
(d, J=2,15 Hz, 1,5H), 7,00 (s, 0,5H), 6,84 (dd, J=8,21, 2,34 Hz, 1,5H), 6,41 (d, J=15,63
Hz, 0,5H), 6,32 (d, J=16,02 Hz, 1H), 1,35 (s, 18H). LCMS [M+H]" = 290.2, [M+Na]* =
312,1, [M-H] = 288,2.

Buwde DI10.03: Tong hop 3-(5-Hydroxy-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)propenamit. Binh ddy tron dugc lap binh ngung hoi luu va trong moi trudng
nito duoc nap 3-(5-hydroxy-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)prop-
2-enamit (5,57 g, 0,019 mol) va etanol (250 mL). Dung dich dugc khir khi bing céch suc
nito vao hdn hop trong 10 phut sau d6 paladi 10% trén cacbon (0,56 g) duoc bd sung.
Hdn hop phan tng duoc khudy & didu kién hoi luu trong méi truong hydro qua dém sau
d6 duoge loc noéng qua tang xelit va phan can dugc rira bang etanol (3 x 50 mL). Dich loc
duoc c6 dé tao ra hop chit néu & dé muc nay dudi dang chét rin mau vang (3,54 g, 63%).
'H NMR (400MHz, DMSO-ds) 6 ppm 9,60 (s, 1H), 7,47 (d, J=8,01 Hz, 1H), 7,11 (bs,
1H), 6,66 (bs, 1H), 6,59 (d, J/=2,34 Hz, 1H) 6,56 (dd, J=8,11, 2,44 Hz, 1H), 2,94 (4,
J=7,82 Hz, 2H), 2,24 (t, J=7,82 Hz, 2H), 1,27 (s, 12H). LCMS [M+H]" = 2922,
[M+Na]" = 314,1, [M-H]= 290,1.

Buéde D10.04: Tong hop 3-(4-Hydroxy-3',5'-bis((metylsulfonyl)amino) biphenyl-2-
ylpropenamit. Lo vi séng dugc nap 3-(5-hydroxy-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)propanamit (0,312 g, 1,07 mmol), N,N'-(5-brombenzen-1,3-
diyl)bis(N-(metylsulfonyl)metansulfonamit (0,562 g, 1,13 mmol), kali cacbonat (0,889 g,
6,43 mmol), N, N-dimetylformamit (12 mL) va nuée (1,6 mL). Hon hop phan tmg dugc
khtt khi bang cach suc nito vao hdén hop trong 5 phut sau d6 [1,1'-bis(diphenyl-
phosphino)feroxen]-diclopaladi(II), trong phtic hgp véi diclometan (0,088 g, 0,107
mmol) duge bd sung. Hon hop phan ting dugc 1am néng & 105 °C trong 1 gio sau dé
duoc 1am lanh dén nhiét do trong trong phong va dugc lam loang bang nuéce (10 mL). Do
pH duoc diéu chinh dén pH <4 bang dung dich axit clohydric sau d6 hdn hop dugce co.
Phén ciin dugc tinh sach bang sic ky nhanh (diclometan / metanol) dé tao ra hop chit néu
& d& muc nay dudi dang gobm mau hé phach (0,334 g, 73%). 'H NMR (400MHz, DMSO-
d¢) & ppm 9,45 (bs, 1H), 7,20 (bs, 1H), 7,11 (t, J/=2,05 Hz, 1H), 6,96 (d, J/=8,21 Hz, 1H),
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6,82 (d, J=1,95 Hz, 2H), 6,71 (d, J=2,54 Hz, 2H), 6,66 (dd, J=8,21, 2,54 Hz, 1H), 3,02 (s,
6H), 2,61 - 2,70 (m, 2H), 2,14 - 2,24 (m, 2H). LCMS [M+H]* = 428,1, [M+Na]" = 450,0,
[M-H]= 426.0.

Buée DI10.05: Tong hop 3-(3-Amino-3-oxopropyl)-3',5-bis((metylsulfonyl)amino)
biphenyl  triflometansulfonat. Binh ddy tron dugc mnap 3-(4-hydroxy-3'5'-
bis((metylsulfonyl)-amino)biphenyl-2-yl)propanamit (0,796 g, 1,86 mmol), N,N-
dimetylformamit (30 mL), axetonitril (50 mL) va kali cacbonat (2,06 g, 14,9 mmol). Hén
hop phan tUng dugc khudy trong 15 phiit sau d6 1a N-phenyl bis(triflometansulfonimit)
(0,698 g, 1,96 mmol) dugc bd sung. Hon hop phan ung duoc khudy & nhiét do trong
trong phong trong 2 gid sau d6 duoc co. Phén cin duoc phan bd vao giita diclometan /
metanol (5:1, 100 mL) va nude (50 mL). Lép hitu co duge diéu chinh dén d6 pH ~4 bang
dung dich axit clohydric va cac 16p dugc tron déu. Lop hitu co duoc tach ra va dugc ria
bang diclometan / metanol (5:1, 100 mL). Cac chét hiru co duoc két hop, dugc rira bang
nude mudi (50 mL), duoc lam kho trén magie sulfat, duoc loc va dugc cb. N,N-
dimetylformamit du dugc loai bo bang cach co hdn hop tir xylen (150 mL) va phan cin
duoc tinh ché bang sic ky nhanh (diclometan / metanol) dé tao ra hop chit néu & dé& muc
nay dudi dang thuy tinh mau trang nga (0,513 g, 49%). '"H NMR (400MHz, DMSO-ds) &
ppm 9,96 (s, 2H), 7,45 (d, J=2,34 Hz, 1H), 7,33 - 7,43 (m, 2H), 7,23 (bs, 1H), 7,16 (s,
1H), 6,85 (d, J=1,95 Hz, 2H), 6,77 (bs, 1H), 3,04 (s, 6H), 2,73 - 2,82 (m, 2H), 2,23 - 2,31
(m, 2H). LCMS [M+H]* = 560,0, [M+H]" = 582,0, [M-H] = 558,0.

Buwée DI10.06: Tong hop 3-(3',5"-Bis((metylsulfonyl)amino)-1-(4,4,5, 5-tetrametyl-
1,3,2-dioxaborolan-2-yl)biphenyl-3-yl)propenamit. Lo vi séng dugc nap 3-(3-amino-3-
oxopropyl)-3',5"-bis((metylsulfonyl)amino)-biphenyl triflometansulfonat (0,507 g, 0,906
mmol), bis(pinacolato)dibo (0,230 g, 0,906 mmol), 1,4-dioxan khan (10 mL) va kali
axetat (0,445 g, 4,53 mmol). Hon hgp phan tng dugc khir khi bang cach suc nito vao hon
hop trong 2 phut sau do6 [1,1'-bis(diphenylphosphino)-feroxen]diclopaladi(IT), trong phirc
hop vé6i diclometan (0,074 g, 0,091 mmol) dugc bd sung. Lo nay dugc day nép va hon
hop phan tmg dugc lam néng & 105 °C trong 1 gid trong 10 vi séng sau d6 duge lam lanh
dén nhiét do trong trong phong va dugc lam lodng bang diclometan / metanol (5:1, 25

mL). Hon hop duogc diéu chinh dén do pH ~4 bang dung dich axit clohydric sau d6 dugc

80



44782 81/117

loc. Phan can dugc rira bang diclometan / metanol (5:1, 75 mL) va dich loc duge két hop,
duogc lam kho trén magie sulfat, duoc loc va dugc co. Phan cin dugc tinh sach béng sic
ky nhanh (diclometan / metanol) dé tao ra hop chit néu & dé muc nay dudi dang thuy tinh
mau tring nga (0,324 g, 67%). 'H NMR (400MHz, DMSO-ds) 8 ppm 9,91 (bs, 2H), 7,64
(s, 1H), 7,56 (d, J=7,42 Hz, 1H), 7,22 (bs, 1H), 7,13 - 7,20 (m, 2H), 6,80 - 6,90 (m, 2H),
6,72 (bs, 1H), 3,03 (s, 6H), 2,70 - 2,80 (m, 2H), 2,15 - 2,26 (m, 2H), 1,31 (s, 12H).
LCMS [M+H]" =538,2, [M+H]" = 560,2, [M-H] = 536,2.

Buée DI10.07: Téng hop 3-(3'5-bis((metylsulfonyl)amino)-1-(pyridazin-3-
yl)biphenyl-3-yl)propanamit ~ (D10). Lo ~ vi  song dugc  nap  3-(3.5-
bis((metylsulfonyl)amino)-1-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)biphenyl-3-
yl)propanamit (0,100 g, 0,186 mmol), 3-brompyridazin (0,030 g, 0,186 mmol), kali
cacbonat (0,129 g, 0,930 mmol), N,N-dimetylformamit (2 mL) va nuéc (0,26 mL). Hon
hop phan tng dugc khir khi bang cach suc nito vao hén hop trong 2 phut sau do [1,1'-
bis(diphenyl-phosphino)feroxen]-diclopaladi(Il), trong phic hop voi diclometan (0,015
g, 0,019 mmol) dugc bd sung va lo nay duge diy nap. Hon hgp phan Gmg dugc khudy &
nhiét d6 105 °C trong 1 gio trong 10 vi song sau d6 duge lam lanh dén nhiét do trong
trong phong va dugc lam loang bang diclometan / metanol (5:1, 25 mL). Hén hop duge
didu chinh dén do pH 5-6 béng dung dich axit clohydric sau d6 duoc loc. Phén cin dugc
rira bé'lng diclometan / metanol (5:1, 50 mL) va dich loc dugc két hop, dugce lam kho trén
magie sulfat, duoc loc va dugc co. Phan cin dugc tinh sach bé’lng sdc ky nhanh
(diclometan / metanol) dé tao ra hop chét néu & dé muc nay dudi dang thiy tinh mau toi
(0,029 g, 32%). 'H NMR (400MHz, DMSO-ds) & ppm 9,95 (s, 2H), 9,24 (dd, J=4.88,
1,56 Hz, 1H), 8,26 (dd, J=8,69, 1,47 Hz, 1H), 8,15 (d, J=1,76 Hz, 1H), 8,03 (dd, J=8,01,
1,95 Hz, 1H), 7,77 - 7,85 (m, 1H), 7,37 (d, J=7.82 Hz, 1H), 7,24 (bs, 1H), 7.19 (t, J~1,95
Hz, 1H), 6,93 (d, /=1,95 Hz, 2H), 6,75 (bs, 1H), 3,06 (s, 6H), 2,82 - 2,90 (m, 2H), 2,30 -
2,38 (m, 2H). LCMS [M+H]" =490,1, [M+Na]" = 512,0, [M-H] = 488,1.
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So dd tdng hop D16 dugc thé hién duéi day
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Buée DI6.01: Téng hop 3-(3',5-Bis((metylsulfonyl)amino)-1-(pyrazin-2-yl)
biphenyl-3-yl)propanamit (D16). Dugc didu ché theo Budc D10.07 bang cach sit dung 2-
Clopyrazin dé tao ra hop chit néu & dé& muc nay dudi dang thuy tinh mau t61 (0,038 g,
39%). '"H NMR (400MHz, DMSO-ds) 8 ppm 9,96 (s, 2H), 9,29 (s, 1H), 8,74 (s, 1H), 8,64
(d, J=2,34 Hz, 1H), 8,12 (s, 1H), 8,03 (d, /=8,01 Hz, 1H), 7,34 (d, J=8,01 Hz, 1H), 7,25
(bs, 1H), 7,19 (s, 1H), 6,93 (d, /=1,76 Hz, 2H), 6,75 (bs, 1H), 3,06 (s, 6H), 2,81 - 2,89
(m, 2H), 2,33 (t, /=7,91 Hz, 2H). LCMS [M+H]" = 490,1, [M+Na]" = 512,0, [M-H] =
488,1.
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Buéc DI11.01: Tong hop 3-(5-Brom-2-hydroxyphenyl)prop-2-enamit [Phong theo
Monatshefte fur Chemie; vol. 147; nb. 3; (2016); p. 509 — 521]. Binh déy tron trong mdi
truong nito duge nap (2-amino-2-oxoetyl)(triphenyl)phosphoni clorua (5,70 g, 16,0
mmol) va metanol (60 mL) va dung dich dugc lam ngudi trong bdn nuéc da. Kali tert-
butoxit (1,80 g, 16,0 mmol) dugc bd sung va hdn hop duge khudy trong 20 phut. 2-
Brom-5-hydroxybenzaldehyt (3,07 g, 15,3 mmol) dugc bd sung va hdn hop phan tng

duge khudy trong 20 phut dugc 1am ngudi trong bon nude dé sau d6 dugc lam Am dén
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nhiét do trong trong phong va duoc khudy qua dém. Hon hop phan Gmg dugc lam lodng
bang diclometan (200 mL) va duoc khudy trong 20 phut sau d6 duoc loc. Phén cin duoc
ria béng diclometan / metanol (~5/1, 50 mL) va dich loc dugc gom va dugc co. Phan cin
duoc tinh sach bang sic ky nhanh (diclometan / metanol) dé tao ra hop chét néu & @& muc
nay duéi dang chit rin mau kem (3,11 g, 84%). 'H NMR (400MHz, DMSO-de) 8 ppm
10,35 (s, 1H), 7,49 - 7,59 (m, 2H), 7,46 (bs, 1H), 7,33 (dd, J=8,69, 2,44 Hz, 1H), 7,05
(bs, 1H), 6,86 (d, J=8,79 Hz, 1H), 6,68 (d, J/=16,02 Hz, 1H). LCMS [M+H]" = 242,0,
244.0, [M+Na]" = 263.9, 265.9, [M-H]= 240,0, 242.0.

Buée DI11.02: Tong hop 3-(2-Hydroxy-5-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-
2-yl)phenyl)prop-2-enamit. Ba lo vi song trong do mdi lo dugc nap 3-(5-brom-2-
hydroxyphenyl)prop-2-enamit (1,04 g, 4,30 mmol), bis(pinacolato)dibo (1,20 g, 4,73
mmol), kali axetat (1,69 g, 17,2 mmol) va 1,4-dioxan khan (15 mL). Hon hop phén g
duoc khir khi bing cach suc nito vao hdn hgp trong 5 phit sau d6 [1,1'-Bis(diphenyl-
phosphino)feroxen]diclopaladi(II), trong phirc hop véi diclometan (0,351 g, 0,430 mmol)
duoc bd sung va mdi hdn hgp phan tng dugc 1am noéng & 105 °C trong 16 vi song trong 1
gio. Hon hop phan ing dugc lam lanh dén nhiét @6 trong trong phong, dugc gom va duoc
loc. Phan can duoc rita bang diclometan / metanol (5:1, 250 mL) va dich loc dugc gom
va duoc co. Phén cin dugc tinh sach béng séc ky nhanh (diclometan / metanol) dé tao ra
hop chit néu & dé muc nay dudi dang chit rin mau ndu (2,22 g, 60%). 'H NMR
(400MHz, DMSO-ds) & ppm 7,79 (d, J=1,37 Hz, 1H), 7,66 (d, J=16,02 Hz, 1H), 7,48 (dd,
J=8,01, 1,56 Hz, 2H), 6,99 (bs, 1H), 6,89 (d, J=8,21 Hz, 1H), 6,65 (d, J=16,02 Hz, 1H),
1,28 (s, 12H). LCMS [M+H]" =290,1, [M-H]= 288,1.

Buéc D11.03: Tong hop 3-(2-Hydroxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl)propenamit [Phong theo Monatshefte fur Chemie; vol. 147; nb. 3; (2016); p.
509 — 521]. Binh day tron dugc nap 3-(2-hydroxy-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)prop-2-enamit (2,12 g, 7,33 mmol), diclometan (50 mL),
metanol (50 mL), kali azodicarboxylat (8,55 g, 44,1 mmol) va axit axetic bang (5,28 g,
87,9 mmol) va hon hgp duoc khudy 6 nhiét do trong trong phong qua dém. Hon hop phan
{mg duge tai tre tiép 1én silic dioxit va dugc tinh ché bang sic ky nhanh (diclometan /

metanol) dé tao ra hop chit néu & dé& muc nay duéi dang tinh thé rin mau cam nhat
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(0,982 g, 46%). 'H NMR (400MHz, DMSO-ds) & ppm 9,75 (s, 1H), 7,39 (d, J=1,56 Hz,

1H), 7,34 (dd, J=8,01, 1,76 Hz, 1H), 7.27 (bs, 1H), 6,71 - 6,80 (m, 2H), 2,71 (t, J=7.81
Hz, 2H), 2.26 - 2,34 (m, 2H), 1,26 (s, 12H). LCMS [M+H]" = 2922, [M+Na]* = 3141,
[M-H]= 290,2.

Buée D11.04: Tong hop 3-(2-Hydroxy-5-(pyridazin-3-yl)phenyl)propenamit. Binh
day tron duoc 1ap binh ngung hdi lru va trong moi tredong nito dugc nap 3-(2-hydroxy-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanamit (0,982 g, 3,37 mmol), 3-
brompyridazin (0,590 g, 3,71 mmol), xesicacbonat (3,30 g, 10,1 mmol), 1,4-dioxan
(50mL) va nuée (9 mL). Hon hop phan tng dugc khir khi bang cach suc nito vao hon
hop trong 5 phut sau d6 [1,1'-Bis(diphenylphosphino)feroxen]diclopaladi(Il), trong phirc
hop v6i diclometan (0,275 g, 0,337 mmol) dugc bd sung. Hon hop phan tmg dugc khudy
& 85°C trong 3 gio sau d6 dugc lam lanh dén nhiét do trong trong phong. Hon hop phan
ung dugc lam loang bang diclometan / metanol (5:1, 50 mL) va duoc loc. Phén cin dugc
rira bang diclometan / metanol (5:1, 50 mL), dich loc dugc gom va dugc cd. Phén can
duoc tinh sach bang sic ky nhanh (diclometan / metanol) dé tao ra hop chét néu & d& muc
nay duéi dang chit rin mau nau dam (0,124 g, 15%). 'H NMR (400MHz, DMSO-ds) 3
ppm 9,90 (s, 1H), 9,10 (dd, J/=4,79, 1,47 Hz, 1H), 8,07 (dd, J=8,69, 1,47 Hz, 1H), 7,93
(d, J=2,34 Hz, 1H), 7,83 (dd, J=8,40, 2,34 Hz, 1H), 7,68 (dd, J/=8,60, 4,88 Hz, 1H), 7,32
(bs, 1H), 6,93 (d, J=8,40 Hz, 1H), 6,77 (bs, 1H), 2,82 (t, /=7,72 Hz, 2H), 2,36 - 2,44 (m,
2H). LCMS [M+H]" = 244,2, [M+Na]" = 266,1, [M-H] = 242,2.

Buwéc DI11.05: Tong hop 2-(3-Amino-3-oxopropyl)-4-(pyridazin-3-yl)phenyliriflo
metansulfonat. Binh ddy tron dugc nap 3-(2-hydroxy-5-(pyridazin-3-yl)phenyl)
propanamit (0,124 g, 0,510 mmol), axetonitril (25 mL) va kali cacbonat (0,282 g, 2,04
mmol). N-Phenyl bis(triflometansulfonimit) (0,191 g, 0,535 mmol) dugc bb sung va hon
hop phan Ung dugc khudy & nhiét do trong trong phong qua dém. Hoén hop duoc ¢ va
phan cin dugce tinh ché bang sic ky nhanh (diclometan / metanol) dé tao ra hop chat néu
& dé muc nay dudi dang chit rén mau nau dam (0,119 g, 62%). 'H NMR (400MHz,
DMSO-ds) & ppm 9,27 (dd, J=4,88, 1,56 Hz, 1H), 8,25 - 8,31 (m, 2H), 8,17 (dd, J=8,79,
2,34 Hz, 1H), 7,84 (dd, J=8,60, 4,88 Hz, 1H), 7,58 (d, /=8,60 Hz, 1H), 7,24 (d, J=8,21
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Hz, 1H), 6.83 (bs, 1H), 2,99 (t, /=7,62 Hz, 2H), 2,51 - 2,55 (m, 2 H). LCMS [M+H]" =
376,0, [M+Nal* = 398,0, [M+HCO,H-H]= 420,0.

Buée DI11.06: Tong hop 3-(2-(2-((Metylsulfonyl)amino)pyridin-4-yl)-5-(pyridazin-
3-yl)phenyl)propanamit (D11). Lo vi song dugc nap 2-(3-amino-3-oxopropyl)-4-
(pyridazin-3-yl)phenyl triflometansulfonat (0,119 g, 0,317 mmol), N-(4-(4.4.,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-pyridin-2-yl)-N- (metylsulfonyl)metansulfonamit
(0,131 g, 0,349 mmol), kali cacbonat (0,088 g, 0,634 mmol), 1,4-dioxan (6,7 mL), etanol
(1,7 mL) va nuéce (1,7 mL). Hon hop phan tmg duoc khir khi bang cach suc nito vao hdn
hop trong 5 phut sau d6 tetrakis(triphenyl-phosphin)paladi(0) (0,037 g, 0,032 mmol)
dugc bd sung va lo nay dugce day nép. Hon hop phan tng duoc khudy & 105 °C trong 3
gid trong 10 vi song sau d6 dugc lam lanh dén nhiét do trong trong phong va dugc lam
lodng bang diclometan / metanol (5:1, 50 mL). Hon hop (dd pH ~7) duogc loc va phén cin
dugc 1am kho trén magie sulfat, dugc loc va dugc co. Phan cin duoc tinh sach béng sic
ky nhanh (diclometan / metanol) d8 tao ra hop chit néu & d2 muc nay dudi dang chat ran
mau nau (0,056 g, 44%). 'H NMR (400MHz, DMSO-ds) & ppm 9,25 (dd, J= 1,6, 4,9 Hz,
1H), 8,32 (bs, 1H), 8,27 (dd, J = 1,6, 8,6 Hz, 1H), 8,18 (d, J= 1,6 Hz, 1H), 8,07 (dd, J =
1,8, 8,0 Hz, 1H), 7,82 (dd, J = 4.9, 8,6 Hz, 1H), 7,38 (d, J = 8,0 Hz, 1H), 7,28 (bs, 1H),
7,07 (4, J = 4,7 Hz, 1H), 6,97 (s, 1H), 6,76 (bs, 1H), 3,33 (bs, 3H), 2,91 - 2,82 (m, 2H),
2,37 (dd, J = 7,0, 9,0 Hz, 2H). LCMS [M+H]" = 398,1, [M+Na]" = 420.1, [M-H] =
396,1.

So dd téng hop D12 dugc thé hién duéi day
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Buéc DI2.01: Téng hop 3-(2-(6-Aminopyrimidin-4-yl)-5-hydroxyphenyl)
propanamit. Binh day tron dugc lip binh ngung hdi luu va trong moi trudng nito dugc
nap 3-(5-hydroxy-2-(pinacolboran)phenyl)propanamit (1,17 g, 4,02 mmol), 4-amino-6-
Clopyrimidin (0,573 g, 4,42 mmol), xesicacbonat (3,93 g, 12,0 mmol), 1,4-dioxan
(50mL) va nuée (9 mL). Ho6n hop phan tmg dugc khir khi bang cach suc nito vao hdn
hop trong 5 phut sau do [1,1"-bis(diphenylphosphino)feroxen]diclopaladi(Il), trong phirc
hop v6i diclometan (0,328 g, 0,402 mmol) duoc bd sung. Hon hop phan tng dugc khudy
& 85 °C trong 3 gio sau d6 dugc lam lanh dén nhiét do trong trong phong. Hon hop phan
ung duoc lam loang bang etyl axetat (100 mL) va nude (100 mL) va pha nu6e duge didu
chinh dén do pH 4 bang dung dich axit clohydric. Céac chét hiru co dugc gom, dugc lam
kho trén magie sulfat, dugc loc va dugc cd dé tao ra san pham tho. Lép hitu co dugc ¢o
dén kho va phan cin dugc chiét bang diclometan / metanol (1:1, 2 x 50 mL). Cac chét
hitu co duge b dé tao ra mé thir hai cua san pham tho ma dugc két hop voi mé thir nhét
va duoc tinh ché bang sic ky nhanh (diclometan / metanol) dé tao ra hop chit néu & dé
muc ndy dudi dang chit ban rin mau nau (0,743 g, 72%). '"H NMR (400MHz, DMSO-ds)
§ ppm 9,87 (bs, 1H), 8,55 (bs, 1H), 7,75 (bs, 2H), 7,41 (bs, 1H), 7,18 (d, /=8,40 Hz, 1H),
6,63 - 6,90 (m, 3H), 6,54 (s, 1H), 2,81 (t, J=7,62 Hz, 2H), 2,35 (t, /=7,81 Hz, 2 H).
LCMS [M+H]" = 259,1, [M-H] = 257,2.

Buwéc DI2.02: Téng hop 3-(3-Amino-3-oxopropyl)-4-(6-aminopyrimidin-4-yl)
phenyl triflometansulfonat. Binh day tron dugc nap 3-(2-(6-aminopyrimidin-4-yl)-5-
hydroxyphenyl)propanamit (0,769 g, 2,98 mmol), axetonitril (50 mL) va N,N-
dimetylformamit (25 mL). Kali cacbonat (1,23 g, 8,93 mmol) dugc bd sung va hén hop
phan tng dugc lam ngudi trong bon nudc da trong 15 phat. N-phenyl
bis(triflometansulfonimit) (1,12 g, 3,13 mmol) dugc bd sung va hdn hop phén tng dugc
]am Am dén nhiét d6 trong trong phong tir tr trong vai gio sau d6 dugc lam néng & 50 °C
trong 3 ngay. Hon hop phan ung dugc lam ngudi xubng nhiét do trong trong phong, dugc
¢, etyl axetat (250 mL) dugc bd sung va duoc khudy trong 30 phuit. Chét ran tao thanh
dugc loai bod bang cach loc va dich loc duge cd, sau d6 duoc co lai tr xylen (2 x 150
mL). Phin cin duge tinh sach bang sic ky nhanh (diclometan / metanol) dé tao ra hop
chét néu & dé muc nay dudi dang chét ran dang sap mau nau (0,689 g, 59%). '"H NMR
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(400MHz, DMSO-ds) 8 ppm 8,42 (d, J=0,98 Hz, 1H), 7.38 - 7,50 (m, 3H), 7,26 (bs, 1H),
7.00 (s, 2H), 6,75 (bs, 1H), 6,48 (d. J=1,17 Hz, 1H), 2,92 (t, J=7,81 Hz, 2H), 2,33 (1,
J=7,72 Hz, 2H). LCMS [M+H]* = 3911, [M-H]" = 389,0.

Buée DI2.03: Téng hop 3-(2-(6-Aminopyrimidin-4-yl)-5-(4,4,5,5-tetrametyl-
1,3, 2-dioxaborolan-2-yl)phenyl)-propanamit Lo vi séng dugc nap 3-(3-amino-3-
oxopropyl)-4-(6-aminopyrimidin-4-yl)phenyl triflometansulfonat (0,639 g, 1,64 mmol),
bis(pinacolato)dibo (1,04 g, 4,09 mmol), kali axetat (0,482 g, 4,91 mmol), va 1,4-dioxan
khan (15 mL). Hon hop phan tmg dugc khir khi bang cach suc nito vao hdn hop trong 5
phut sau d6 [1,1'-bis(diphenylphosphino)feroxen]-diclopaladi(Il), trong phtc hgp véi
diclometan (0,134 g, 0,164 mmol) duogc bd sung. Hon hop phan tng dugc lam néng &
105°C trong 1 gi¢ trong 10 vi song sau d6 duoc lam lanh dén nhiét do trong trong phong.
Hon hop dugce loc va phﬁn can dugc rira bang diclometan / metanol (4:1, 2 x 50 mL).
Dich loc duogc két hop va duogc cod va phﬁn can dugc tinh sach bang sic ky nhanh
(diclometan'/ metanol) dé tao ra hop chét néu & dé muc nay dudi dang chét rdn mau nau
(0,442 g, 73%). 'H NMR (400MHz, DMSO-ds) 8 ppm 8,40 (s, 1H), 7,62 (s, 1H), 7,54 -
7,59 (m, 1H), 7,28 (d, /=7,62 Hz, 1H), 7,24 (bs, 1H), 6,92 (s, 2H), 6,69 (bs, 1H), 6,45 (d,
J=1,17 Hz, 1H), 2,84 - 2,93 (m, 2H), 2,24 - 2,33 (m, 2H), 1,31 (s, 12H). LCMS [M+H]"
=369,3.

Buwée D12.04: Tong hop 3-(2-(6-Aminopyrimidin-4-yl)-5-(pyridazin-3-yl)phenyl)
propanamit (DI12). Lo vi soéng dugc nap 3-(2-(6-aminopyrimidin-4-yl)-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)propanamit (0,224 g, 0,608 mmol), 3-
brompyridazin (0,106 g, 0,669 mmol), xesicacbonat (0,595 g, 1,82 mmol), 1,4-dioxan (10
mL)’ va nuée (1,8 mL). Hon hop phéan tmg duge khir khi bang cach suc nito vao trong
hdn hop trong 2 phut sau d6 [1,1’-bis(diphenyl-phosphino)feroxen]-diclopaladi(ll), trong
phtrc hop v6i diclometan (0,050 g, 0,061 mmol) dugc bd sung va lo nay dugc day nép.
Hon hop phan ung dugc khudy & 105 °C trong 80 phut trong 10 vi séng sau d6 dugc lam
lanh dén nhiét d6 trong trong phong va dugce loc. Phan cin duoc rira bang etyl axetat (25
mL) sau d6 la diclometan / metanol (5:1, 2 x 25 mL). Dich loc duoc két hop, duge lam
kho trén magie sulfat, dugc loc va dugce co. Phén can dugc tinh sach b.%mg sdc ky nhanh

(diclometan / metanol) dé tao ra hop chat néu & dé muc nay dudi dang thuy tinh mau do
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dam (0,088 g, 45%). 'H NMR (400MHz, DMSO-de) & ppm 9,24 (dd, J = 1,5, 5.0 Hz,
1H), 8,44 (d, J= 1,2 Hz, 1H), 827 (dd, J = 1,6, 8,6 Hz, 1H), 8,14 (d, J= 1,8 Hz, 1H),
8,05 (dd, J = 2,0, 8,0 Hz, 1H), 7.81 (dd, J = 4,9, 8,6 Hz, 1H), 7.47 (d, J = 8,0 Hz, 1H),
7.28 (bs, 1H), 6,97 (s, 2H), 6,72 (bs, 1H), 6,55 (d, J = 1,2 Hz, 1H), 3,06 - 2,96 (m, 2H),
2,39 (m, 2H). LCMS [M+H]* =321,2, [M-H] = 319,1.

So dd tdng hop D18 dugc thé hién dudi day
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Buéc DI8.0I: Téng hop  3-(2-(6-Aminopyrimidin-4-yl)-5-(pyrazin-2-
yl)phenyl)propanamit (DI8). Dugc didu ché theo Budc D12.04 bang cich st dung 2-
Clopyrazin dé tao ra hop chit néu & dé muc ndy dudi dang thuy tinh mau t61 (0,066 g,
37%). 'H NMR (400MHz, DMSO-ds) & ppm 9,29 (s, 1H), 8,75 (s, 1H), 8,64 (d, J = 2.3
Hz, 1H), 8,44 (s, 1H), 8,11 (s, 1H), 8,04 (d, J = 8,0 Hz, 1H), 7,45 (d, J = 8,0 Hz, 1H),
7,27 (bs, 1H), 6,95 (bs, 2H), 6,73 (bs, 1H), 6,53 (s, 1H), 3,00 (t, J= 7,7 Hz, 2H), 2,38 (t,
J=17,8 Hz, 2H). LCMS [M+H]"=321,2, [M-H] = 319,0.

So dd téng hop D17 dwoc thé hién dudi day
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Buée D17.01: Tong hop 4-(Pyrazin-2-yl)phenol. Binh déy tron trong moi truong
nito dwgc nap axit 4-hydroxyphenylboric (10,0 g, 0,045 mol)), 2-Clopyrazin (6,25 g,
0,0545 mol) va xesi cacbonat (29,58 g, 0,0908 mol), 1,4-dioxan (90 mL) va nuée (10
mL). [1,1-Bis(diphenylphosphino)feroxen] diclopaladi(Il), trong phtic hop véi
diclometan (1,85 g, 2,27 mmol) dugc bd sung va hdn hop phan Gmg dugce lam noéng trong
didu kién hdi luu trong 2 gio. Hon hop duge lam ngudi, dugc lam loang bang etyl axetat
(100 mL), dugc loc va dugce chuyén sang phéu tach. Pha nudc dugc tach, dugc rua br?mg
etyl axetat (100 mL) va diclometan (100 mL). Céc chiét pham hiru co duge két hop duoc
1am kho (magie sulfat), dugc loc va dugc 6. Nguyén li¢u tho dugce tinh sach bang sic ky
nhanh (etyl axetat/diclometan) d8 tao ra hop chat néu & dé muc nay duéi dang bt mau
xam (7,1 g, hiéu suét 91%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 9,91 (s, 1 H), 9,14 (d,
J=1,5Hz, 1 H), 8,63 (dd, J= 1,6, 2,4 Hz, 1 H), 8,49 (d, J= 2,4 Hz, 1 H), 8,03 - 7,96 (m,
2 H), 6,94 - 6,87 (m, 2 H). LCMS [M+H]" = 173,1

Buwée D17.02: Téng hop 2-Hydroxy-5-(pyrazin-2-yl)benzaldehyt. Binh day tron
dugc nap 4-(pyrazin-2-yl)phenol (4,3 g, 25,0 mmol) va axit trifloaxetic (50 mL).
Hexamin (5,26g, 37,5 mmol) duogc bd sung timg phan va dung dich dugc lam néng trong
didu kién hdi luu trong 6 gio. Hon hop duge lam ngudi, duge lam loang bang nuée (200
mL), duoc khudy trong 30 phut va dugc chuyén sang phéu tach. Diclometan (200 mL)
duoc bd sung, pha hiru co dugc tach, dugc rira bé‘mg nude (100 mL) va nude mubi (100
mL), dugce 1am kho (magie sulfat), duoc loc va duge ¢b dén kho dé tao ra hop chét néu &
dé muc nay dudi dang bot mau xam (2,11 g, 42%). '"H NMR (400MHz, CLOROFORM-
d) 8 ppm 11,20 (s, 1 H), 10,04 (d, J= 0,6 Hz, 1 H), 9,06 - 9,01 (m, 1 H), 8,65 - 8,60 (m, 1
H), 8,52 (d, J=2,3 Hz, 1 H), 8,33 (d, /= 2,1 Hz, 1 H), 8,22 (dd, J = 2.1, 8.9 Hz, 1 H),
7,15 (d, J= 8,7 Hz, 1 H). LCMS [M+H]" =201,1.

Buée DI17.03: Téng hop 2-Formyl-4-(pyrazin-2-yl)phenyl triflometansulfonat.
Binh day tron dugc nap 2-hydroxy-5-(pyrazin-2-yl)benzaldehyt (3,5 g, 17.5 mmol), kali
cacbonat (4,84 g, 35,0 mmol) va axetonitril (100 mL). N-phenyl bis(triflo-
metansulfonimit) (6,87 g, 19,2 mmol) dugc bd sung va hdn hgp duogc khudy & nhiét do
trong trong phong trong 2 gio. Etyl axetat(100 mL) duoc bd sung, hdn hop duge loc va
duoc co. Tinh ché bang sdc ky nhanh (etyl axetat/hexan) thu dugc hop chét dugc néu &
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tieu d& nay dudi dang diu trong ma dong rin khi dé yén (4,6 g 92%). 'H NMR
(400MHz, CLOROFORM-d) & ppm 10,36 (s, 1 H), 9,12 (d, /= 1,4 Hz, 1 H), 8,70 (dd, J
=1,6,2,5 Hz, 1 H), 8,66 (d, J=2,2 Hz, 1 H), 8,63 (d, J= 2,4 Hz, 1 H), 8,43 (dd, /=24,
8,7 Hz, 1 H), 7,58 (d, J = 8,6 Hz, 1 H). LCMS [M+H]" = 333,0.

Buoc D17.04: Téng hop 2-(Hydroxymetyl)-4-(pyrazin-2-yl)phenyl
triflometansulfonat. Duogc didu ché theo Budc D6.02 dé tao ra hop chit néu & d& muc nay

duéi dang chét rin mau vang (1,79 g, 51%). LCMS [M+H]* = 335,0.

Buéce D17.05: Tong hop 2-(Brommetyl)-4-(pyrazin-2-yl)phenyl
triflometansulfonat. ~ Binh day tron thich hop v6i mdi truong nito dugc nap
triphenylphosphin (2,26 g, 8,62 mmol) va diclometan (80 mL). Hén hop phan tng duoc
khudy va duge 1am ngudi trong bon nude da trong 20 phut sau d6 2-(hydroxymetyl)-4-
(pyrazin-2-yl)phenyl triflometansulfonat (1,44 g, 4,31 mmol) duoc bd sung tir tir. Hon
hop phan ung duoc khudy va dugc 1am ngudi trong bdn nude da trong 20 phut sau do
duge 1am 4m dén nhiét d6 trong trong phong va dugc khudy trong 2 gid. Hon hop duge
¢6 va duoc tinh sach bang sic ky nhanh (etyl axetat/hexan) d2 tao ra hop chét néu ¢ dé
muc nay dudi dang dau mau vang (1,53 g, 89%). LCMS [M]" = 397,9, 399,9.

Buée D17.06: Tong hop 1,3-Dietyl 2-[(((2-triflometyl)sulfonyl)oxo)-5-(pyrazin-2-
yl)-benzyl]propandioat. Binh day tron duoc lap thiét bi hdi luu trong moi trudng nito
duoc nap dietyl malonat (0,726 g, 4,54 mmol) va tetrahydrofuran (80 mL). Natri hydrua
(0,099 g thé phan tin 60% trong diu, 4,16 mmol) dugc bd sung ting phan vao dung dich
duge khudy dong thoi thoat khi manh. Hon hop phan tng duge khudy trong 10 phut sau
d6 dung dich 2-(brommetyl)-4-(pyrazin-2-yl)phenyl triflometansulfonat (0,75 g, 1,89
mmol) trong tetrahydrofuran (20 mL) duoc bd sung tir tir. Hon hop phan tng duoc khudy
& nhiét do trong trong phong trong 1 gio, sau d6 dugc 6. Tinh ché bang sic ky nhanh
(etyl axetat/diclometan) tao ra hop chét dugc néu & tiéu dé nay dudi dang dau mau vang

nhat (1,05 ). LCMS [M+H]* = 477.1, [M+Na]" = 499,0.

Buéc DI17.07: Téng hop Metyl 3-[5-(pyrazin-2-yl)-2-((triflometansulfonyl)
- phenyl]propanoat Binh day tron dugc nap 1,3-dietyl 2-[(((2-triflometyl) sulfonyl)oxo)-5-
(pyrazin-2-yl)-benzyl]propandioat (7,0 g, 14,7 mmol) va dung dich axit sulfuric 2M, 15
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mL). Hon hop dugc lam néng trong diéu kién hdi luu trong 24 gio, dugc 1am ngudi va
metanol dugc bd sung (50 mL). Hon hop duoc co dén kho dé tao ra hop chét néu ¢ dé
muc nay dudi dang dAu mau cam (1,72 g, 45%). '"H NMR (400MHz, CLOROFORM-d) &
ppm 8,95 (d, J= 1,5 Hz, 1 H), 8,58 (dd, /= 1,6, 2,4 Hz, 1 H), 8,50 (d, /J=2,4Hz, 1 H),
7,99 (d, J=2,2 Hz, 1 H), 7,88 (dd, J = 2.3, 8,6 Hz, 1 H), 7,36 (d, /= 8,6 Hz, 1 H), 3,62
(s, 3 H), 3,08 (t, J=17,7 Hz, 2 H), 2,68 (t, J = 7,7 Hz, 2 H). LCMS [M+H]" = 391,1,
[M+Na]+ = 413,1.

Buée DI17.08: Téng hop 3-[2-Hydroxy-5-(pyrazin-2-yl)phenyl[propenamit. Lo Vi
song dugc nap metyl 3-[5-(pyrazin-2-yl)-2-((triflometansulfonyl) phenyl]propanoat (1,19
g, 3,07 mmol) va dung dich metanolic amoniac (7N, 15 mL). Binh phan ung dugc day
nfp va hdn hop dwoc 1am néng trong diéu kién hdi luu trong 48 giv. Khi 1am ngudi, hén
hop duoc cd va duoc tinh sach bang sic ky nhanh (metanol/diclometan) dé tao ra hop
chit néu & d& muc nay dudi dang dau mau vang nhat (0,41 g, 55%). LCMS [M+H]" =
2442, [M+Na]+ = 266,0.

Buée DI17.09: Téng hop 2-((3-Amino-3-oxopropyl)-4-(pyrazin-2-yl)phenyl)
triflometansulfonat. Dugc didu ché theo Budc D17.03 dé tao ra hop chat néu & dé muc
nay dudi dang dau trong ma déng cimg khi dé yén (0,360 g, 58%). "H NMR (400MHz,
CLOROFORM-d) & ppm 8,96 (d, J = 1,4 Hz, 1 H), 8,58 (dd, /= 1.6, 2,4 Hz, 1 H), 8,50
(d, J=2,4 Hz, 1 H), 8,03 (d, J=2,2 Hz, 1 H), 7,89 (dd, J=2.3, 8,6 Hz, 1 H), 7,35, J=
8.6 Hz, 1 H), 5,37 (br. s., 1 H), 5,24 (br. s, 1 H), 3,14 - 3,08 (m, 2 H), 2,60 - 2,52 (m, 2
H). LCMS [M+H]" =376,1, [M+Na]" = 398,0.

Buée DI17.10: Tong hop 3-[2-(2-[(Metylsulfonyl)amino [pyridin-4-yl)-5-(pyrazin-
2-yl)phenyl]propanamit. Dugc didu ché theo Budc D11.06 d tao ra hop chit néu & dé
muc nay dudi dang bt mau trang nga (0,15 g, 70%). '"H NMR (400MHz, DMSO-ds ) 3
ppm 9,30 (d, J= 1,4 Hz, 1 H), 8,75 (dd, J = 1,5, 2,5 Hz, 1 H), 8,65 (d, J=2,4Hz, 1 H),
8,31 (br. s., 1 H), 8,15 (d, J= 1,8 Hz, 1 H), 8,06 (dd, J= 1,9, 8,0 Hz, 1 H), 7,36 (d,J=
8,0 Hz, 1 H), 7,28 (br. s., 1 H), 7,05 (br. s., 1 H), 6,95 (br. s., 1 H), 6,76 (br.s., 1 H), 2,85
(dd, J= 6.6, 9,3 Hz, 2 H), 2,36 (dd, J= 6,8, 8,9 Hz, 2 H), 2,30 (s, 4 H). LCMS [M+H]" =
398,1, [M+Na]" = 420,0.
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So dd tdng hop D28 duoc thé hién dudi day
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Buée D28.01. Tong hop axit (2E)-3-(2-Brom-5-hydroxyphenyl)prop-2-enoic. Binh

day tron duoc lap binh ngung hdi luu duoc nap 4-brom-3-formylphenol (25,3 g, 0,126
mol), pyridin (150 mL), axit malonic (15,7 g, 0,151 mol) va piperidin (1,50 mL). Hon
hop phéan tmg duoc khudy & diéu kién hdi Iwu trong 6,5 gio sau do duge dé ngudi. Dung
dich axit clohydric 2M (500 mL) dugc bd sung vao hdn hgp phan tng va do pH duoc
didu chinh dén gia tri <2 bing dung dich axit clohydric dc. Hon hop dugc khudy manh
va duogc lam ngudi trong bdn nudc da dén <10°C. Chét rén tao thanh duge gom trén phéu
Buchner va dugc rira bing dung dich axit clohydric 2M (200 mL) va nuée (50 mL). Chat
ran dugc phan bb vao giita etyl axetat (1,2 L) va dung dich axit clohydric 2M (200 mL).
Lép hitu co duge loai bo va cac chét hitu co dugc rira béng nuGe mubi (200 mL), dugc
lam kho trén magie sulfat, dugc loc va duoc co dé tao ra hop chit néu & dé muc nay dudi
dang bot mau tim nhat (24,8 g, 81%). 'H NMR (400MHz, DMSO-ds) & ppm 12,53 (bs,
1H), 9,90 (s, 1H), 7,75 (d, J=15,8 Hz, 1H), 7,47 (d, J=8,6 Hz, 1H), 7,19 (d, J=2,9 Hz,
1H), 6,80 (dd, J=8,7, 2,8 Hz, 1H), 6,40 (d, J/=15.8, 2,8 Hz, 1H). LCMS [M]" = 242.9,
244.9.

Buwéc D28.02: Toéng hop (2E)-3-(2-Brom-5-hydroxyphenyl)prop-2-enamit. Binh
day tron duogc lip binh ngung hdoi lwu dugc nap axit (2E)-3-(2-brom-5-
hydroxyphenyl)prop-2-enoic (10,0 g, 0,041 mol), diclometan (100 mL) va N,N-
dimetylformamit (0,20 mL). Trong khi khudy manh, oxalyl clorua (8,70 mL) duoc b
sung tir tir dong thoi bay hoi manh. Khi viée bd sung hoan thanh, hén hop phén tng dugc
khudy & didu kién hdi luu trong 4 gio. Hon hop phan tng dugc lam ngudi xudng nhiét do

trong trong phong va dugc cd dén gan kho. Phan cin dugc co lai tir diclometan (50 mL)
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va cho vao 1,4-dioxan (100 mL). Dung dich dugc rét tir tir vao trong hdn hop dang khudy
ctia dung dich nuéc amoniac 25% (30 mL) trong 1,4-dioxan (50 mL). Hoén hop phén g
dugc khudy ¢ nhiét do trong trong phong trong 2 gio va dugc cd dén gin kho. Phan cin
duoc phan b vao giita etyl axetat (250 mL) va nuéc (150 mL) lam cho két tiia khong tan
tao thanh. Hon hgp duge loc va dich loc duge gom trong phéu tach. Lop hitu co dugce
loai bd va cac chét hitu co dugc rira bang nuéc mudi (25 mL), dugc 1am kho trén magie
sulfat, duoc loc va dugce co dé tao ra hop chit néu & dé& muc nay dudi dang chét rin mau
do dam (8,88 g, 89%). 'H NMR (400 MHz, DMSO-ds) & ppm 9,89 (bs, 1H), 7,62 (bs,
1H), 7,59 (d, J=15,6, 1H), 7,45 (d, J=8,7 Hz, 1H), 7,21 (bs, 1H), 7,05 (d, J=2,7 Hz, 1H),
6,75 (dd, J=8.7, 2,8 Hz, 1H), 6,52 (d, /=15,6 Hz, 1H). LCMS [M+H]" = 241,9, 243.9,
[M+Na]* = 264,0, 266,0, [M-H] = 240,0, 242,0.

Bude D28.03: Tong hop (2E)-3-(4-Hydroxy-3'-nitrobiphenyl-2-yl)prop-2-enamit.
Binh day tron duoc lap binh ngung hoi Ivu va trong maéi trudong nito dugc nap (2E)-3-(2-
brom-5-hydroxyphenyl)prop-2-enamit (2,00 g, 8,26 mmol), axit 3-nitrophenylboric (2,76
g, 16,5 mmol), kali cacbonat (3,43 g, 24,8 mmol), 1,4-dioxan (35 mL) va nuéc (1,5 mL).
Hon hop phan ing dugc khir khi bing cach suc nito vao trong hén hop trong 5 phit, sau
do6 tetrakis(triphenylphosphin) paladi (0) (0,95g, 0,83 mmol) dugc bd sung. Hén hop
phan ung dugc khudy & 85 °C trong 4 gi va dugc lam lanh dén nhiét do trong trong
phong. Hén hop phan tmg duoc co dén gan kho va phan cin duoc 1am lodng bing etyl
axetat (100 mL) va nuéc (50 mL). Hoén hop duoc loc va chét rén duogc rira bang dung
dich axit clohydric 2M (10 mL). Dich loc dugc két hop, 16p hiru co duge diéu chinh dén
d6 pH 4 bang dung dich axit clohydric 2M va hdn hop duge chuyén sang phéu tach. Cac
chéit hitu co dugc tach va 16p hiru co dugc chiét tiép bang etyl axetat (50 mL). Céc chét
hitu co dugc két hop, dugc rua béng nude mudi (25 mL), dugc 1am kho trén magie sulfat,
dugc loc va dugc co. Phin cin duoc tinh sach bang sic ky nhanh (etyl
axetat/diclometan/metanol) dé tao ra hop chit néu & dé muc nay dudi dang bot mau vang
(1,83 g, 78%). '"H NMR (400MHz, DMSO-ds) 8 ppm 9,89 (s, 1H), 8,20 - 8,27 (m, 1H),
8,04 (t, J=1,8 Hz, 1H), 7,67 - 7,78 (m, 2H), 7,54 (bs, 1H), 7,17 - 7,30 (m, 2H), 7,10 (d,
J=2,5 Hz, 2H), 6,92 (dd, J=8.4, 2,5 Hz, 1H), 6,52 (d, J=15,6 Hz, 1H). LCMS [M+H]" =
285,1, [M+Na]" =307,0, [M-H] = 283,1.
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Buée D28.04: Tong hop 2-[(1E)(3-Amino-3-oxoprop-1-en-1-yl)-3"-nitrobiphenyl-
4-yl triflometansulfonat. Binh ddy tron dugc nap (2E)-3-(4-hydroxy-3'-nitrobiphenyl-2-
yl)prop-2-enamit (1,83 g, 6,43 mmol), axetonitril (30 mL) va kali cacbonat (1,82 g, 13,2
mmol). Huyén phil mau vang dugc khudy manh va dugc lam ngudi trong bdén nuéc da
trong 15 phit. N-Phenyl bis(triflo-metansulfonimit) (2,53 g, 7,07 mmol) dugc bd sung
ting phan va hdn hop phan tmg dugc lam Am dén nhiét do trong trong phong trong 3 gio.
HBn hop phan tng dugc c6 va phan cin dugc tinh ché bang sic ky nhanh (etyl
axetat/hexan) dé tao ra hop chit néu & dé muc nay duéi dang chét rin mau tring nga
(2,77 g, dinh lugng). 'H NMR (400MHz, DMSO-ds) 6 ppm 8,34 (ddd, J=5.9, 3,5, 2,3 Hz,
1H), 8,16 - 8,20 (m, 1H), 7,85 (s, 1H), 7,80 - 7,84 (m, 2H), 7,65 (d, J=1.4 Hz, 2H), 7,57
(bs, 1H), 7,20 (d, J=15,6 Hz, 2H), 6,70 (d, J=15,6 Hz, 1H). LCMS [M+H]" = 417,0,
[M+Na]" = 439,0, [M+HCO.] = 461,1.

Buéc D28.05: Toéng hop  3'-Amino-2-(3-amino-3-oxopropyl)biphenyl-4-yl
triflometansulfonat. Binh day tron dugc nap 2-[(1E)-2-(3-amino-3-oxoprop-1-en-1-yl)-3'-
nitrobiphenyl-4-yl triflometansulfonat (0,500 g, 1,20 mmol) va etanol (25 mL). Hén hop
duoc khudy va duge khir khi bang cach suc nito vao trong hdn hop trong 5 phut. Paladi
10% trén cacbon (0,050g) duoc bd sung vao hdn hop phén ung dugc lam sach bang
hydro va dugc khudy trong méi truong hydro trong 20 gio. Hén hop phan tng duoc loc
qua ting xelit va xelit duge rira bang etanol (3 x 15 mL). Dich loc etanol dugc két hop va
duge ¢b va phan cin dugce tinh ché bang sic ky nhanh (etyl axetat/hexan) dé tao ra hop
chét néu ¢ dé muc nay dudi dang tinh thé rin mau vang nhat (0,108 g, 23%). 'H NMR
(400MHz, CDCl3) & ppm 7,28 (m, 1H), 7,18 - 7,23 (m, 2H), 7,11 - 7,17 (dd, 1H), 6,70
(ddd, J=8,0, 2,3, 1,0 Hz, 1H), 6,65 (dt, /~7.4, 1,3 Hz, 1 H), 6,57 - 6,60 (m, 1 H), 5,17
(brs, 2 H), 2,94 - 3,04 (m, 2H), 2,27 - 2,35 (m, 2H). LCMS [M+H]" = 389,1, [M+Na]" =
411,1, [M+HCO,] = 433,1.

Buwéc D28.06: Tong hop 3-(3'-Amino-4-(pyridin-3-yl)biphenyl-2-yl)propenamit.
Binh day tron dugc lap binh ngung héi lwu va trong moi truong nito duge nap 3'-amino-
2-(3-amino-3-oxopropyl)biphenyl-4-yl triflometansulfonat (0,786 g, 2,02 mmol), axit
pyridin-3-boric (0,323 g, 2,63 mmol), kali cacbonat (0,839 g, 6,07 mmol), nudc (11,5
mL), etanol (20,5 mL) va 1,4-dioxan (32,0 mL). Hon hop duoc khuéy va dugc khir khi
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bang cach suc nito vao trong hdn hop trong 5 phat. Tetrakis(triphenylphosphin) paladi
(0) (0,234 g, 0,20 mmol) dugc bd sung va hon hop phan tng dugc khudy & 85°C trong 3
gid. Hon hop phan tung dugc lam ngudi xubng nhiét do trong trong phong va dugc lam
lodng bang nudce (75 mL) va etyl axetat (150 mL). Hoén hop dugce loc, duge chuyén sang
phéu tach va pha hitu co dugc gom. Lép hitu co duge chiét tiép bang etyl axetat (50 mL)
va cac chat hitu co dugc két hop, dugc rua béng nuée mudi (25 mL), dugc lam kho trén
magie sulfat, dugc loc va duoc cO. Phan cin dugc tinh sach béng séc ky nhanh
(diclometan/ metanol) dé tao ra hop chat néu & dé muc nay duéi dang gdbm mau vang
nhat (0,382 g, 60%). '"H NMR (400MHz, DMSO-ds) 6 ppm 8,92 (d, J=1,6 Hz, 1H), 8,58
(dd, J=4,8, 1,7 Hz, 1H), 8,06 - 8,12 (m, 1H), 7,65 (d, /=1,7 Hz, 1H), 7,57 (dd, J/=7.8, 2,0
Hz, 1H), 7,46 - 7,53 (m, 1H), 7,23 (d, J=8,0 Hz, 2H), 7,08 (t, /=7,8 Hz, 1H), 6,74 (s, 1H),
6,57 (dd, /=8.0, 1,4 Hz, 1H), 6,52 (t, J<1,9 Hz, 1H), 6,46 (d, /=7,4 Hz, 1H), 5,14 (s, 2H),
2,80 - 2,88 (m, 2H), 2,28 - 2,36 (m, 2H). LCMS [M+H]" = 318,2, [M+Na]" = 340,2, [M-
H] =316,2.

Buée D28.07: Tong hop 3-(3'-((Metylsulfonyl)amino)-4-(pyridin-3-yl) biphenyl-2-
yl)propanamit (D28). Binh day tron trong moi truong nito dugc nap 3-(3'-amino-4-
(pyridin-3-yl)biphenyl-2-yl)propanamit (0,281 g, 0,885 mmol), diclometan (15 mL) va
Trietylamin (0,617 mL, 4,43 mmol). Hon hop phan tmg dugc lam ngudi trong bdn nude
da trong 15 phut sau d6 metansulfonyl clorua (0,069 mL, 0,885 mmol) duoc bd sung.
Hon hop phan tng duoc khudy trong 3 gio trong bon nudc da va sau d6 dwoc 1am 4m dén
nhiét do trong trong phong va duoc khudy qua dém. Hon hop phan Gng dugc tai truc tiép
lén silic dioxit va dwoc tinh ché bang sic ky nhanh (diclometan/metanol) dé tao ra
nguyén liéu dugc tinh ché mot phan duéi dang chét rdn mau tring nga. San pham thd
dugc khudy trong diclometan/hexan (1:1) (25 mL) trong vai gio va chét rin tao thanh
duoc gom bang cach loc, duge rira bang diclometan/hexan (1:1) (2 x 10 mL) va dugc lam
kho trong diéu kién chan khong cao dé tao ra hop chéit néu & dé& muc nay chira 5 mol%
tap chat alken tir budc trude do. Hop chét nay duoc dua vao quy trinh hydro hoa véi
paladi 10% trén cacbon trong etanol. Theo d&i phan tmg theo cach thong thuong hop chat
duoc néu § tiéu dé nay thu duoc dudi dang bot mau tréng nga (0,029 g, 47%). '"H NMR
(400MHz, DMSO-de) & ppm 8,94 (br. s., 1H), 8,52 - 8,67 (m, 1 H), 8,11 (d, J=7,23 Hz, 1

95



44782 96/117

H), 7,70 (br. 5., 1 H), 7,62 (d, I=7.42 Hz, 1 H), 7,47 - 7,57 (m, 1 H), 7.43 (1. ]=7,52 Hz, 1
H), 7,15 - 7,36 (m, 5 H), 7,10 (d, 7=7,03 Hz, 1 H), 6,75 (br. s., 1 H), 3,04 (s, 3 H), 2,84 (t,
=723 Hz, 2 H), 2,33 (t, J=7,23 Hz, 2 H). LCMS [M+H]* = 396,1.

So dd tdng hop D29 dugc thé hién duéi day
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Buée D29.01: Tong hop 3-(3'-((Metylcarbamoyl)amino)-4-(pyridin-3-yl) biphenyl-
2-yl)propanamit (D29). Binh day tron trong moi truong nito dugc nap carbonyl
diimidazol (0,403 g, 2,48 mmol) va axetonitril (30 mL) va duogc khudy & 40°C. Dung
dich 3-(3'-amino-4-(pyridin-3-yl)biphenyl-2-yl)propanamit (0,394 g, 1,24 mmol) trong
axetonitril (30 mL) dugc bd sung vao hon hgp phan ung timg giot qua phéu nhé giot can
bang 4p sudt va hdn hgp phén tng dugc khudy & 40 °C trong 2 gid. Mot phan rat nho
carbonyl diimidazol (0,403 g, 2,48 mmol) duogc bd sung va hén hop duge khuéy o 40 °C
qua dém. Khi 1am lanh xubng nhiét d6 trong trong phong, metylamin (4,5 mL dung dich
2M trong tetrahydrofuran) dugc bd sung va hon hop phan tmg dugc khudy & nhiét do
trong trong phong trong 1 gio, sau d6 duoc tai truc tiép 1én silic dioxit va duge tinh ché
bang sic ky nhanh (diclometan/metanol) dé tao ra nguyén liéu dugc tinh ché mot phan
ma dugc chay sic ky lai (diclometan/metanol) dé tao ra hop chat néu & dé muc nay dudi
dang thuy tinh mau tring nga (0,102 g, 22%). 'H NMR (400MHz, DMSO-de) 3 ppm 8,93
(dd, J=2,4,0,7 Hz, 1 H), 8,61 (s, 1 H), 8,58 (dd, J=4,7, 1,6 Hz, 1 H), 8,07 - 8,14 (m, 1 H),
7,68 (d, J=1,8 Hz, 1 H), 7,60 (dd, J=7,8, 2,0 Hz, 1 H), 7,51 (ddd, J=8,0, 4,8, 0,9 Hz, 1 H),
7,47 (t, J=1,7 Hz, 1 H), 7,25 - 7,38 (m, 3 H), 7,23 (br. s., 1 H), 6,88 (dt, /=7.4, 1.4 Hz, 1
H), 6,73 (br. s., 1 H), 6,07 (g, J=4,4 Hz, 1 H), 2,78 - 2,90 (m, 2 H), 2,60 - 2,69 (m, 3 H),
2,27 -2,37 (m, 2 H). LCMS [M+H]" = 375,2, [M-H] = 373,2.

So dd téng hop D31 dugc thé hién duéi day
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Buée D31.01: Tong hop 3-(3-((Metylsulfamoyl)amino)-4-(pyridin-3-yl) biphenyl-
2-yl)propanamit (D31). Binh day tron trong mdi truong nito dugc nap 3-(3'-amino-4-
(pyridin-3-yl)biphenyl-2-yl)propanamit (0,250 g, 0,788 mmol), diclometan (10 mL) va
Trietylamin (0,440 mL, 3,15 mmol). Hon hop phan tng dugc khudy & nhiét do trong
trong phong va dung dich axit metylsulfanic clorua (0,256 g, 1,97 mmol) trong
diclometan (10 mL) duoc bd sung trong céc phan 2 mL. Hon hop phén tmg duoc khudy &
nhiét do trong trong phong trong 48 gio, dugc cd va phén can duoc khudy trong nuée (30
mL) va etyl axetat (30 mL) vdi luong nhé metanol d8 hd trg hoa tan. Cac chat hitu co
duge tach va 16p hiru co (d6 pH ~8) dugc chiét tiép bing etyl axetat (20 mL). Céc chét
hitu co duge két hop, duge rira bang nuée (25 mL), nude mudi (25 mL), duge 1am khd
trén magie sulfat, dugc loc va dugc co. Phéan cin duoc tinh sach béng sdc ky nhanh
(diclometan/metanol) dé tao ra hop chit néu & dé muc nay duéi dang bt mau tring nga
(0,063 g, 20%). 'H NMR (400MHz, DMSO-ds) 8 ppm 9,79 (s, 1 H), 8,93 (dd, /= 0.6, 2,3
Hz, 1 H), 8,59 (dd, J= 1,6, 4,7 Hz, 1 H), 8,14 - 8,06 (m, 1 H), 7,69 (d, J= 1,8 Hz, 1 H),
7,61 (dd, J=2.0, 7,8 Hz, 1 H), 7,51 (ddd, J= 0.8, 4,7, 8,0 Hz, 1 H), 7,42 - 7,33 (m, 2 H),
7,29 (d, J = 8,0 Hz, 1 H), 7,25 (br. s., 1 H), 7,21 - 7,14 (m, 2 H), 7,03 - 6,97 (m, 1 H),
6,79 (br. s., 1 H), 2,87 - 2,79 (m, 2 H), 2,48 (s, 3 H), 2,34 (dd, J = 7,0, 9,0 Hz, 2 H).
LCMS [M+H]" =411,1, [M-H] = 409,2.
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So dd téng hop D30 duoc thé hién duéi day
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Buée D30.01: Tong hop 1,3-Dietyl 2-(2-(phenylmetoxy)-5-(pyrid-3-yl)benzyl)
pr.opandioat. Pugc diéu ché theo Buéce D6.05 voi axit 3-pyridyl boric dé tao ra hop chat
néu & d& muc ndy dudéi dang diu mau vang (1,57 g 79%). 'H NMR (400MHz,
CLOROFORM-d) & ppm 8,77 (dd, J = 0,8, 2,3 Hz, 1 H), 8,54 (dd, J= 1,6, 4,7 Hz, 1 H),
7,82 - 7,76 (m, 1 H), 7,49 - 7,44 (m, 2 H), 7,44 -7,37 (m, 4 H), 7,36 - 7,29 (m, 2 H), 7.01
- 6,96 (m, 1 H), 5,18 (s, 2 H), 4,18 - 4,07 (m, 4 H), 3,93 (t, /= 7,8 Hz, 1 H), 3.34 (d, J =
7,6 Hz, 2 H), 1,29 - 1,22 (m, 6 H). LCMS [M+H]" = 434,2.

Buée D30.02: Toéng hop 1,3-Dietyl 2-(2-hydroxy-5-(pyrid-3-yl)benzyl)
propandioat. Dugc didu ché theo Budc D6.06 dé tao ra hop chit néu & dé muc nay dudi
dang dau mau vang nhat (0,847 g, 68%). '"H NMR (400MHz, CLOROFORM-d) & 8,75 -
8,81 (m, 1 H), 8,54 (dd, J=4,79, 1,66 Hz, 1 H), 7,80 (dt, /=7,86, 2,03 Hz, 1 H), 7,30 -
7,40 (m, 3 H), 6,99 (d, J=8,21 Hz, 1 H), 4,15 - 4,29 (m, 4 H), 3,79 (t, J=7,13 Hz, 1 H),
3,24 (d, J=7,03 Hz, 2 H), 2,04 (s, 1 H), 1,19 - 1,30 (m, 6 H). LCMS [M+H]" = 344.2.

Buée D30.03: Tong hop 1,3-Dietyl 2-[(((2-triflometyl)sulfonyl)oxo)-5-(pyrid-3-
yl)-benzyl[propandioat. Dugc didu ché theo Budc D6.07 dé tao ra hop chit néu & dé
muc ndy du6i dang diu thd mau vang (1,23 g). LCMS [M+H]" = 476,44.

Buée D30.04: Tong hop 1,3-Dietyl 2-(2-(8-oxo-7,9-diaza-bicyclo[4,3,0]nona-
1,3, 5-trien-3-yl)-5-(pyridin-3-yl)-benzyl)propandioat. Hén hop cua 1,3-Dietyl 2-[(((2-
triflometyl)sulfonyl)oxo)-5-(pyrid-3-yl)-benzyl]propandioat (1 dwong lugng), axit boric
thom hoic este pinacol ctia axit boric di vong (1,1 duong lugng), va kali cacbonat (2-3

duong lugng) duge hoa tan trong hén hop cuia 1,4-dioxan (3,1 mL/mmol), etanol (0,65
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mL/mmol) va nude (0,65 mL/mmol). Nito dugc suc vao hén hop trong 10 phut.
Tetrakis(triphenylphosphin)paladi(0) (0,1 dwong lwgng) duoc bd sung va hdn hop duoc
lam nong & 85°C trong khi nito trong 20 gio. Hén hop dugce phan bb vao gitta etyl axetat
va nude. Pha nuée duoc chiét bing etyl axetat. Cac chiét pham etyl axetat dugc két hop
duoc duogc rira bang nude va nudce mudi, dugc lam kho trén natri sulfat khan, va dugc
loc. Dich loc dugc lam bay hoi dén kho va duoc tinh ché bang sic ky nhanh
(metanol/diclometan). San phim duoc tao huyén phui trong diclometan/hexan c6 ty 18 1:1
va dugc tach bang cach loc. Bot mau tring nga (0,422 g, 58%). 'H NMR (400MHz,
DMSO-ds) & ppm 10,69 (s, 1H), 10,66 (s, 1H), 8,92 (s, 1H), 8,58 (d, J=3,5 Hz, 1H), 8,04
- 8,14 (m, 1H), 7,70 (d, J=1,6 Hz, 1H), 7,63 (dd, J=7,91, 1,7 Hz, 1H), 7,51 (dd, J=7,81,
4.9 Hz, 1H), 7,29 (d, J=8,0 Hz, 1H), 7,01 (d, J=8,0 Hz, 1H), 6,82 - 6,95 (m, 2H), 3,89 -
4,03 (m, 4H), 3,72 (t, J=7,9 Hz, 1H), 3,22 (d, J/=8,0 Hz, 2H), 0,99 (t, /=7,0 Hz, 6H).
LCMS [M+H]" =460,1, [M-H] = 458,2.

Buée D30.05: Téng hop hydrosulfat cua axit 3-(2-(2-Oxo-2,3-dihydro-1H-
benzimidazol-5-yl)-5-(pyridinium-3-yl)phenyl)propanoic. Binh day tron duoc lap binh
ngung hoi lvu duge nap 1,3-dietyl 2-(2-(8-0x0-7,9-diaza-bicyclo[4,3,0]nona-1,3,5-trien-
3-yl)-5-(pyridin-3-yl)-benzyl)-propandioat (0,422 g, 0,918 mmol) va axit sulfuric (5 mL
dung dich 2M trong nuéc). Hon hop phan tng dugc khudy & diéu kién hoi luu trong 42
gio. Dung dich néng dugc gan nguyén li€u khong tan va duoc dé nguoi tir tir. Chét rin
tao thanh duoc gom bang cach loc trong chan khong, duge rira bang nuée (3 x 15 mL) va
dugce 1am kho trong khong khi dé tao ra hop chét néu & dé muc nay dudi dang bdt mau
trang nga (0,305 g, 73%). 'H NMR (400MHz, DMSO-de) 6 ppm 10,65 (s, 1H), 10,69 (s,
1H), 9,07 (s, 1H), 8,70 (d, J= 3,9 Hz, 1H), 8,42 (d, J= 7,4 Hz, 1H), 7,79 - 7,70 (m, 2H),
7,66 (dd, J= 1,9, 7,9 Hz, 1H), 7,32 (d, J = 8,0 Hz, 1H), 7,01 (d, J = 8,0 Hz, 1H), 6,94 -
6,83 (m, 2H), 2,93 - 2,85 (m, 2H), 2,48 - 2,43 (m, 2H). LCMS [M+H]" = 360,1, [M-H] =
357.9.

Buéc D30.06: Téng hop 3-(2-(2-Oxo-2,3-dihydro-1H-benzimidazol-5-yl)-5-
(pyridin-3-yl)phenyl)propanamit (D30). Binh day tron dugc lip binh ngung héi luu va
trong moi truong nito dwgc nap hydrosulfat cla axit 3-(2-(2-oxo-2,3-dihydro-1H-
benzimidazol-5-yl)-5-(pyridinium-3-yl)phenyl)propanoic (0,150 g, 0,328 mmol) va
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tetrahydrofuran khan (10 mL). Carbonyl diimidazol (0,106 g, 0,656 mmol), Trietylamin
(0,046 mL, 0,328 mmol) va dimetylaxetamit (2 mL) duoc bd sung va hdn hop phéan tng
duoc khudy & nhiét do trong trong phong qua dém. Phan tmg khong hoan toan khi duoc
xéc dinh bing phan tich LCMS vi thé axetonitril khan (20 mL) dugc bo sung va hon hop
phan ung dugc khudy ¢ didu kién hoi luu trong thoi gian tir 1 dén 2 gid. Hon hgp phan
tmg dugc 1lam ngudi xubng nhiét do trong trong phong va amoniac (4 mL dung dich 0,5M
trong dioxan, 2,00 mmol) duoc bd sung. Hon hop phan tng duoc khudy ¢ 40 - 45 °C va 3
1an bd sung amoniac nita (1 mL dung dich 0,5 M trong dioxan, 0,500 mmol) duogc thuc
hién trong 24 gid. Hon hop phan tng duge lam ngudi xubng nhiét do trong trong phong
va duge c6. Phan cin duge 1am lodng bang nuée (25 mL) va do pH dugc diéu chinh dén
~10 bang dung dich natri cacbonat. Hdn hop duoc khudy va duoc 1am ngudi trong bon
nude da trong 15 phut va chét rin tao thanh duoc gom bang cach loc va lam kho trong
khong khi. Chét ran duge dugce tinh ché bang sic ky nhanh (diclometan/metanol) dé tao
ra hop chét néu & dé& muc nay dudi dang bdt mau tring nga (0,036 g, 31%). '"H NMR
(400MHz, DMSO-de) 8 ppm 10,64 (s, 2H), 8,90 - 8,95 (m, 1H), 8,58 (dd, /=47, 1,6 Hz,
1H), 8,05 - 8,13 (m, 1H), 7,67 (d, J/=2,0 Hz, 1H), 7,58 (dd, /=7.8, 2,0 Hz, 1H), 7,50 (ddd,
J=8.,0, 4,7, 0,8 Hz, 1H), 7,28 (d, J/=7,8 Hz, 1H), 7,22 (bs, 1H), 6,99 (d, /=7,8 Hz, 1H),
6,88 - 6,93 (m, 1H), 6,87 (s, 1H), 6,73 (bs, 1H), 2,81 - 2,89 (m, 2H), 2,27 - 2,34 (m, 2H).
LCMS [M+H]" =359,2, [M-H] = 357,1.

Téng hop D32 dugc thé hién dudi day

0 S~ s s
D32.01 : D32.02 D32.03 D32.04
[
BnO Br 2“5 BnO B\Or D222 Bno Ll == HO \TN( % o \\'N]/
A \ A
o) 0 (0] (e} (e}
NH, NH, NH, NH,

NH,

D32.05 3\(
> 0 NN

Buée D32.01: Téng hop (2E)-3-(2-(Benzyloxy)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)prop-2-enamit. Binh day tron dugc lap binh ngung hdi luu va
trong moi truong nito dugce nap (2E)-3-[2-(benzyloxy)-5 -bromphenyl]prop-2-enamit (2,0
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g, 6,0 mmol), bis(pinacolato)dibo (1,168 g, 6,62 mmol), kali axetat (2,36 g, 24,1 mmol)
va 1,4-dioxan khan (60 mL). Hén hop dugc khudy va duge khir khi bang cach suc nito
vao hdn hop trong 5 phut sau do6 [1,1°-bis(diphenylphosphino)feroxen]diclopaladi(Il),
trong phtrc hop voi diclometan (0,492 g, 0,603 mmol) dugc bd sung va hon hop phén
tng dugc khudy & didu kién hdi luu trong 3 gio va sau d6 ¢ nhiét do trong trong phong
qua dém. Hon hop dugce lam ngudi xubng nhiét do trong trong phong, dugc lam loang
bang etyl axetat (200 mL) va nuéc (125 mL), duge loc va duge chuyén sang phéu tach.
L&p hiru co duge tach ra va dugc chiét tiép bang etyl axetat (50 mL). Cac chét hiru co
duoc két hop, dugc rua béng nude mudi (25 mL), dugc lam khd trén magie sulfat, dugc
loc va dugc co. Phan cdn dugc tinh sach béng sdc ky nhanh (diclometan/axeton) dé tao ra

hop chit néu & d& muc nay dudi dang dau thd mau t6i (3,33 g). LCMS [M+H]" = 380,26.

Buée D32.02: Tong hop (2E)-3-(2-(Benzyloxy)-5-(2,4-dimetyl-1,3-thiazol-5-
yl)phenyl)prop-2-enamit. Binh ddy tron dugc 14p binh ngung hdi luu va trong moi truong
nito duoc nap (2E)-3-(2-(benzyloxy)-5-(4,4,5,5-tetrametyl-1,3,2-dioxab0r01an-2-yl)
phenyl)prop-2-enamit (2,18 g, 5,73 mmol), 5-brom-2,4-dimetyl-1,3-thiazol (1,10g, 5,73
mmol), xesi cacbonat (3,74g, 11,5 mmol), 1,4-dioxan (25 mL) va nuéc (2,5 mL). Hon
hop dugc khudy va dugc khit khi bang cach suc nito vao trong hdn hop trong 5 phit, sau
d6 [1,1°-bis(diphenylphosphino)feroxen]diclopaladi(Il), trong phirc hop v6i diclometan
(0,234 g, 0,287 mmol) dugc bd sung va hdn hop phan mg duge khudy & diéu kién hoi
lwu trong 2 git. Hon hop dugc 1am ngudi xubng nhiét do trong trong phong va dugc lam
lodng bang etyl axetat (100 mL) va nu6c (50 mL). Hon hop duoc loc, duge chuyén sang
phéu tach va 16p hiru co duoc tach va dugc chiét tiép bang etyl axetat (50 mL). Cac chét
hitu co duoc két hop, dugc rira bang nudc mudi (25 mL), duge lam kho trén magie sulfat,
duoc loc va duogc co. Phén cin duoc tinh sach bang sdc ky nhanh (diclometan / metanol)
dé tao ra hop chit néu ¢ dé muc nay dudi dang bot mau nau (0,890 g, 43%) chira cac tap
chét chua xac dinh. "H NMR (400MHz, DMSO-ds) & ppm 7,72 (d, J=16,02 Hz, 1H), 7,56
(d, J=2,34 Hz, 1H), 7,45 - 7,52 (m, 3H), 7,32 - 7,45 (m, 4H), 7,23 (d, /=8,60 Hz, 1H),
7,10 (bs, 1H), 6,68 (d, J=16,02 Hz, 1H), 5,26 (s, 2H), 2,61 (s, 3H), 2,36 (s, 3H). LCMS
[M+H]" =365,2, [M+Na]" = 387,1.
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Bucée D32.03: Tong hop 3-(5-(2,4-Dimetyl-1,3-thiazol-5-yl)-2-hydroxyphenyl)
propanamit. Thiét bi phan tng ap suat cao dugc nap (2E)-3-(2-(benzyloxy)-5-(2,4-
dimetyl-1,3-thiazol-5-yl)phenyl)prop-2-enamit (0,675 g, 2,44 mmol), metanol (50 mL) va
dung dich amoniac (5 mL dung dich nudc 25%). Hon hop duge khudy va dugc khir khi
bang cach suc nito vao trong hdn hop trong 5 phut. Paladi 10% trén cacbon (0,100 g)
dugc bd sung vao hon hop phan (g ma duge lam sach bang hydro va dugc khudy trong
moi trudng hydro (20 barr) & nhiét do trong trong phong trong 4 ngay. Hon hop duoc loc
qua dém xelit va xelit dugc rira bang metanol néng (3 x 50 mL). Dich loc duoc két hop
va dugc co. Phén cin dugc tinh sach béng sac ky nhanh (diclometan / metanol) dé tao ra
hop chat néu & d& muc nay duéi dang chét rin mau n4u nhat (0,211 g, 31%). '"H NMR
(400MHz, DMSO-ds) & ppm 9,68 (s, 1H), 7,29 (bs, 1H), 7,12 (d, /=2,34 Hz, 1H), 7,07
(dd, J=8,30, 2,44 Hz, 1H), 6,84 (d, J=8,21 Hz, 1H), 6,76 (bs, 1H), 2,75 (t, J=7,62 Hz,
2H), 2,58 (s, 3H), 2,35 (t, J=7.62 Hz, 2H), 2,32 (s, 3H). LCMS [M+H]" = 2772,
[M+Na]*=299,1, [M-H] = 275,1.

Buée D32.04: Tong hop 2-(3-Amino-3-oxopropyl)-4-(2,4-dimetyl-1,3-thiazol-5-
yl)phenyl triflometansulfonat. Binh day tron trong moéi truong nito duoc nap 3-(5-(2,4-
dimetyl-1,3-thiazol-5-yl)-2-hydroxyphenyl)propanamit (0,211 g, 0,764 mmol), axetonitril
(10 mL) va kali cacbonat (0,317 g, 2,29 mmol). Hoén hop phan ung dugc khudy trong 15
phiit sau d6 N-phenyl bis(triflometansulfonimit) (0,286 g, 0,802 mmol) dugc bd sung va
khudy lién tuc trong 4,5 gio & nhiét do trong trong phong. Hon hop phan tmg duoc cd va
phﬁn can dugc phan bd vao gitta diclometan/metanol (9:1, 50 mL) va dugc rura béng
nude (20 mL). Pha nude duge tach ra va dugc chiét bing diclometan/metanol (9:1, 25
mL). Céc chét hitu co dugc két hop, dugc rira béng nuGe mubi (15 mL), dugc lam kho
trén magie sulfat, dugc loc va dugc ¢ dé tao ra hop chit néu & d& muc nay dudi dang
chét rin mau tring nga (0,338 g, dinh lugng). 'H NMR (400MHz, DMSO-ds)  ppm 7,53
(s, 1H), 7,44 - 7,48 (m, 2H), 7,34 (bs, 1H), 6,84 (bs, 1H), 2,92 (t, /~7,42 Hz, 2H), 2,63 (s,
3H), 2,42 - 2,48 (m, 2H), 2,39 (s, 3H). LCMS [M+H]" = 409,0.

Buéc D32.05: Tong hop 4-(2,4-Dimetyl-1,3-thiazol-5-yl)-3-(3'-((metylsulfonyl)
amino)biphenyl-2-yl)propanamit (D32). Binh day tron dugc lap binh ngung hdi luu trong
mdi truong nito dwoc nap 2-(3-amino-3-oxopropyl)-4-(2,4-dimetyl-1,3-thiazol-5-
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yl)phenyl triflometansulfonat (0,145 g, 0,355 mmol), 3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-N-phenylmetansulfonamit (0,116 g, 0,390 mmol), kali cacbonat
(0,147 g, 1,06 mmol), 1,4-dioxan (1,75 mL), etanol (0,35 mL) va nudc (0,35 mL). Hdn
hop phan Ung duoc khudy va duge khir khi bang cach suc nito vao hdn hop trong 5 phut
sau do paladi tetrakis(triphenylphosphin) (0,021 g, 0,018 mmol) dugc bd sung. Hon hop
phan Umg dugc khuéy & 85 °C trong 2 gio, dugce lam lanh dén nhiét do trong trong phong
va duoc lam lodng bing etyl axetat(20 mL). Nudc (5 mL) duoc bd sung va dd pH clia
pha nu6c duge didu chinh dén 5-6 bang dung dich axit clohydric 2M. Hai 16p nay dugc
tron déu va 16p hitu co duge tach. Céc chét hitu co duoc rira bang nudc mudi (10 mL),
duoc 1am kho trén magie sulfat, dugc loc va duoc co. Phén can dugc khuéy trong etyl
axetat/hexan (3:1, 40 mL) va duoc lam 4m du. Sau 15 phut, huyén phu dic duge lam
ngudi trong bdn nuéc da va chét rén dwgc gom bang cach loc, duge ria bang etyl
axetat/hexan (1:1, 2 x 5 mL) va dugc lam kho dé tao ra hop chit néu & dé muc nay dudi
dang bot mau nau (0,067 g, 32%). 'H NMR (400MHz, DMSO-d¢) & ppm 9,85 (bs, 1H),
7,36 - 7,45 (m, 2H), 7,30 - 7,36 (m, 1H), 7,19 - 7,27 (m, 3H), 7,17 (s, 1H), 7,08 (d,
J=7,81 Hz, 1H), 6,73 (bs, 1H), 3,02 (s, 3H), 2,79 (t, J~7,72 Hz, 2H), 2,63 (s, 3H), 2,42 (s,
3H), 2,27 (t, J=7,72 Hz, 2H). LCMS [M+H]" = 430,1, [M-H] = 428,2.

So dd téng hop D35 dugc thé hién duéi day

D35.01 D35.02
(O~ Do —>= W, F— (A
0
H,N H,N —:s:—NH
o
o) 0 o)

Buée D35.01: Tong hop 3-(3-Amino-4"-flo-1,1":4":1"-terphenyl-2"-yl) propanamit.
Bang cach sir dung phwong phap duge md ta trong Bude D28,06 voi axit 4-flobenzen
boric dé tao ra hgp chit néu & dé muc nay duéi dang bot mau tring nga (0,064 g, 69%).
IH NMR (400MHz, CDCl3) & ppm 7,53 - 7,61 (m, 2H), 7,48 (d, /=1,8 Hz, 1H), 7,43 (dd,
J=8,0, 2,0 Hz, 1H), 7,28 (d, J=7.8 Hz, 1H), 7,21 (t, J/=7,7 Hz, 1H), 7,09 - 7,17 (m, 2H),
6,64 - 6,76 (m, 3H), 5,15 (bs, 2H), 3,00 - 3,10 (m, 2H), 2,30 - 2,40 (m, 2H). LCMS
[M+H]* = 335,1, [M+Na]" = 357,1, [M+HCO,] = 379,1.
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Buée D35.02: Tong hop 3-(4"-Flo-3-((metylsulfonyl)amino)-1,1':4', 1"-terphenyl-
2"-yl)propanamit (D35). Binh déay tron trong moi truong nito dugc nap 3-(3-amino-4"-
flo-1,1":4":1"-terphenyl-2'-yl)propanamit (0,064 g, 0,191 mmol), diclometan (5 mL) va
Trietylamin (0,106 mL, 0,766 mmol). Hon hop phéan tng duge 1am ngudi trong bon nude
da trong 15 phut sau d6 metansulfonyl clorua (0,045 mL, 0,573 mmol) dugc bd sung.
Hon hop phan Gng dugc khudy trong 3 gid trong bon nudc da, sau d6 duge lam Am dén
nhiét do trong trong phong va dugc khudy trong 48 gio. Hon hop phan tmg duoc tai truc
tiép lén silic dioxit va dugc tinh ché bing sic ky nhanh (diclometan/metanol) dé tao ra
nguyén liéu dugc tinh ché mot phan dudi dang gom. San pham thd dugc khudy trong
diclometan/hexan (1:1) (25 mL) trong vai gio va chit ran tao thanh duoc gom bang cich
loc, duoc rira bang diclometan/hexan (1:1) (2 x 10 mL) va dugc lam kho trong diéu kién
chan khong cao dé tao ra hop chét néu & dé& muc nay dudi dang bot mau tring nga (0,036
g, 46%). "H NMR (400MHz, DMSO-ds) 8 ppm 9,84 (s, 1H), 7,70 - 7,78 (m, 2H), 7,61 (d,
J=1,8 Hz, 1H), 7,53 (dd, J/=7.8, 2,0 Hz, 1H), 7,39 - 7,46 (m, 1H), 7,28 - 7,36 (m, 2H),
7.15 - 7,28 (m, 4H), 7,09 (d, J=7,6 Hz, 1H), 6,73 (bs, 1H), 3,03 (s, 3H), 2,78 - 2,85 (m,
2H), 2,31 (dd, J=9,0, 7,0 Hz, 2H). LCMS [M+H]" = 413,2, [M+Na]" = 435,1, [M-H] =
411,2.

Chu tric cua D167 dugc thé hién duéi day
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Tbéng hop 3-(2-(3-((3-(2-(2-Carbamoyletyl)-4-(pyridin-3-yl)phenylphenylamino)
formylamino)phenyl)-5-(pyridin-3-yl)-phenyl)propenamit (D167). Duoc tach tir quy trinh
tong hop D29 sau khi tinh ché bang sic ky nhanh duéi dang hop chét rtra giai chdm hon.
Hop chit néu & d& muc nay thu dugc dudi dang bt mau trang (0,046 g, 11%). '"H NMR
(400 MHz, DMSO-ds) 8 ppm 9,00 (s, 2 H), 8,93 (dd, J=2,34, 0,78 Hz, 2 H), 8,59 (dd,
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7=4.79, 1,66 Hz, 2 H), 8,07 - 8,13 (m, 2 H), 7,69 (d, J=1,95 Hz, 2 H), 7,61 (dd, J=7,81,
1,95 Hz, 2 H), 7,48 - 7,55 (m, 4 H), 7,33 - 7,40 (m, 2 H) 7.45 (d, J=9,18 Hz, 2 H), 7,30
(d, 1=7,82Hz, 2 H), 7,24 (br. s., 2 H), 6,97 (d, J=7,62 Hz, 2 H), 6,74 (br. s., 2 H), 2,81 -
2,90 (m, 4 H), 2,29 - 2,38 (m, 4 H). LCMS [M+H]" = 661,3.

So dd tdng hop D171 duge thé hién duéi day

D171.01 D171.02 D171.03
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Buée DI171.01: Téng hop 1,3-Dietyl 2-(2-(2-((1,1-dimetyletoxy) formylamino)
pyridin-4-yl)-5-(pyrimidin-3-yl)benzyl)propandioat. Binh day tron duoc lap binh ngung
hdi luu va trong mdi truong nito duge nap 1,3-dietyl 2-(((2-triflometyl)sulfonyl)oxo)-5-
(pyrimidin-5-yl)benzyl)propandioat (0,400 g, 0,840 mmol), (1,1-dimetyletoxy)(4-
(4,4,5,5-tetrametyl-1,3,2—dioxaborolan-2-yl)pyridin-Z-ylamino) metanon (0,296 g, 0,924
mmol), kali cacbonat (0,232 g 1,68 mmol), 1,4-dioxan (3,2 mL), etanol (0,8 mL) va nudc
(0,8 mL). Hon hgp phéan ung dugc khir khi bang céach suc nito vao trong hdn hop trong 2
phut sau d6 paladi tetrakis(triphenylphosphin) (0,097 g, 0,084 mmol) dugc bb sung va
hdn hop phan Gng dugc khudy & 85°C trong 2 gid. Hon hop phan tng duge 1am ngudi
xubng nhiét do trong trong phong, dugc lam loang bang etyl axetat (25 mL) va nudce (15
mL). Hon hop duge chuyén sang phéu tach, pha nudc duge tich ra va dugc chiét tiép
bang etyl axetat (25 mL). Céac chét hitu co duoc két hop, dugc rira bang nudce mudi (10
mL), duoc lam khd (magie sulfat), dugc loc va duge ¢d. Tinh ché bang sic ky nhanh (etyl
axetat/hexan) tao ra hop chat dugc néu & tiéu dé nay duéi dang chét rin mau vang (0,316
g, 72%). LCMS [M+H]" = 521,3.

Buée DI71.02: Téng hop hydro sulfat cia axit 3-(2-(2-Aminopyridin-4-yl)-5-
(pyrimidin-5-yl)phenyl)propanoic. Binh déay tron dugc lip binh ngung héi luu duge nap
1,3-dietyl 2-(2-(2-((1,1-dimetyletoxy)formylamino)pyridin-4-yl)-5-(pyrimidin-5-yl)
benzyl)propandioat (0,406 g, 0,780 mmol) va axit sulfuric (5 mL dung dich nudc 2M).
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Hon hop phan tmg dugc khudy & didu kién hoi Iuu trong 24 gid sau d6 duoc 1am ngudi
va duoc ¢6. B pH duge didu chinh dén 4-5 biang cach bd sung dung dich natri cacbonat
va hdn hop duge khudy trong 2 gio. Két tiia mau vang thu duoc duge gom bang cach loc,
duoc rira bang nude (3 x 10 mL) va duge lam kho trong khong khi dé tao ra hop chat néu
& dé muc nay dudi dang chét rin mau vang (0,145 g, 44%). '"H NMR (400 MHz, DMSO-
ds) 8 ppm 9,21 (s, 1 H), 9,20 (s, 2 H), 7,99 (d, /=5,67 Hz, 1 H), 7,85 (d, J=1,76 Hz, 1 H),
7,75 (dd, J=8,01, 1,95 Hz, 1 H), 7,34 (d, J/=8,01 Hz, 1 H), 6,66 (d, /=4,88 Hz, 1 H), 6,59
(s, 1 H), 2,84 - 2,92 (m, 2 H), 2,52 - 2,58 (m, 2 H). LCMS [M]" = 320,0.

Buéc DI171.03: Toéng hop Metyl 3-(2-(2-aminopyridin-4-yl)-5-(pyrimidin-3-yl)
phenyl)propanoat. Binh ddy tron dugc lap binh ngung hdi lvu duoc nap hydro sulfat cua
axit 3-(2-(2-aminopyridin-4-yl)-5-(pyrimidin-5-yl)phenyl)propanoic (0,145 mg, 0,400
mmol), metanol (75 mL) va axit clohydric (1 mL dung dich nu6¢c 2M) va duge 1am néng
trong diéu kién hdi lwu trong 3 gid. Hon hop phén ng dugc loc nong, phan cin dugce rira
b%mg metanol (2 x 15 mL) va dich loc duoc két hop va dugc co. Phén cin dugc phan bd
vao gitta etyl axetat (50 mL) va dung dich natri cacbonat (50 mL). Pha nu¢c dugc tach ra
va dugc chiét tiép bang etyl axetat (50 mL). Cac chét hiru co dugc két hop, dugc rira
b::ing nuGe mudbi (20 mL), dugc lam kho trén magie sulfat va dugc c6 dén kho dé tao ra
hop chét néu & dé muc nay duéi dang chit rin mau vang (0,048 g, 36%). 'H NMR (400
MHz, DMSO-ds) & ppm 9,20 (s, 1 H), 9,19 (s, 2 H), 7,97 (d, J=5,08 Hz, 1 H), 7.82 (d,
J=1,76 Hz, 1 H), 7,72 (dd, J=7,81, 1,95 Hz, 1 H), 7,30 (d, J=8,01 Hz, 1 H), 6,47 (dd,
J=5,18, 1,47 Hz, 1 H), 6,38 (s, 1 H), 6,02 (s, 2 H), 3,55 (s, 3 H), 2,87 - 2,94 (m, 2 H),
2,58 - 2,65 (m, 2 H). LCMS [M+H]" = 335,2.

Buéc DI171.04: Tong hop 3-[2-(2-Aminopyridin-4-yl)-5-(pyrimidin-5-yl)phenyl]
propenamit (D171). Pugc didu ché theo Budc D6.11 dé tao ra hop chét néu & dé muc nay
dudi dang bot mau tring nga (0,045 g, 41%). 'H NMR (400 MHz, DMSO-de) 8 ppm
9,21 (s, 1 H), 9,18 (s, 2 H), 7,96 (d, J=5,08 Hz, 1 H), 7,77 (d, J=1,76 Hz, 1 H), 7,70 (dd,
J=7.91, 1,86 Hz, 1 H), 7,29 (d, /=7,82 Hz, 1 H), 7,25 (br. s., 1 H), 6,76 (br. s., 1 H), 6,48
(dd, J=5,18, 1,47 Hz, 1 H), 6,39 (s, 1 H), 6,00 (s, 2 H), 2,81 - 2,89 (m, 2 H), 2,36 (dd,
J=8,89, 6,94 Hz, 2 H). LCMS [M+H]" = 320,2.

So dd téng hop D172 dugc thé hién dudi day
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N

H, H,N H,N
=N D172.01 =N D172.02 =N D172.03 —N
Co L OO = OO~y — OO+
HoN H,N H,N
COOEt COOEt
o] HoN
/0 %

EtOOC EtOOC

Buée DI172.01: Téng hop 1,3-Dietyl 2-(2-(3,5-diaminophenyl)-5-(pyrimidin-5-
yl)benzyl)propandioat. Binh day tron dugc lap binh ngung hdi luu trong moi trudng nito
dugc  nap 1,3-dietyl  2-(((2-triflometyl)sulfonyl)oxo)-5-(pyrimidin-5-yl)benzyl)
propandioat (0,157 g, 0,329 mmol), 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzen-1,3-diamin (0,077 g, 0,329 mmol), kali cacbonat (0,091 g 0,658 mmol), 1,4-
dioxan (2 mL), etanol (0,5 mL) va nué6e (0,5 mL). Hoén hgp phan tmg duge khir khi bang
cach suc nito vao trong hdn hop trong 2 phit sau d6 paladi fetrakis(triphenylphosphin)
(0,038 g, 0,033 mmol) duoc bd sung va hdn hop phan tng dugc khudy & 85 °C trong 3
gio. Hon hop phan tmg dwgc 1am ngudi xubng nhiét do trong trong phong, dugc lam
lodng bang etyl axetat (50 mL) va nude (25 mL) va dugc bazo hoa bang natri cacbonat
dén d6 pH >10. Hon hop duoc chuyén sang phéu tach, pha hiru co dugc tach va dugce rira
bé‘mg nuée mudi (10 mL), duogc lam kho (magie sulfat), dugce loc va duge co. Tinh ché
bing sic ky nhanh (etyl axetat/hexan) dé tao ra hop chit dugc néu & tiéu dé nay dudi
dang chét ran mau vang (0,118 g, 82%). '"H NMR (400 MHz, CLOROFORM-d) o ppm
9,21 (s, 0,5 H), 8,95 (s, 1,5 H), 7,63 - 7,71 (m, 0,5 H), 7,54 (d, J/~4,88 Hz, 0,5 H), 7.42 -
7,50 (m, 2,5 H), 7,34 (d, J=8,40 Hz, 1 H), 6,02 - 6,10 (m, 2,5 H), 4,09 (q, J=6,32 Hz, 4
H), 3,64 (br.s., 3 H), 3,54 (t, J/=7.91 Hz, 1 H), 3,36 (d, J=7,62 Hz, 2 H), 1,26 (t, /=7,03
Hz, 1 H), 1,15 (t, J=7,13 Hz, 6 H). LCMS [M+H]" = 435,2.

Buée DI172.02: Tong hop Metyl 3-(2-(3,5-diamino-phenyl)-5-(pyrimidin-5-yl)
phenyl)propanoat. Dugc didu ché theo Bude D6.10 dé tao ra hop chét néu & dé muc nay
dudi dang dudi dang gdbm mau hd phach (0,105 g, 90%). 'H NMR (400 MHz, DMSO-ds)
& ppm 9,18 (s, 1 H), 9,17 (s, 2 H), 7,72 (d, /~1,76 Hz, 1 H), 7,51 - 7,58 (m, 1 H), 7,22 (d,
J=7,82 Hz, 1 H), 5,83 (t, /=1,95 Hz, 1 H), 5,73 (d, /=1,95 Hz, 2 H), 4,81 (s, 4 H), 3,56 (s,
3 H), 2,89 - 2,97 (m, 2 H), 2,54 - 2,61 (m, 2 H). LCMS [M+H]" = 349,2.

Buwéc DI172.03: Téng hop 3-(2-(3,5-Diaminophenyl)-5-(pyrimidin-5-yl)phenyl)
propenamit (D172). Duoc didu ché theo Budc D6.11 d& tao ra hop chat néu & dé muc
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nay dudi dang bt mau be (0,038 g, 38%). 'H NMR (400 MHz, DMSO-ds) & ppm 9,18 (s,
1 H), 9,15 (s, 2 H), 7,70 (d, /=1,76 Hz, 1 H), 7,62 (dd, J=7,81, 1,95 Hz, 1 H), 7.22 (d,
J=8,01 Hz, 2 H), 6,75 (br. s., 1 H), 5,84 (t, /~1,86 Hz, 1 H), 5,74 (d, J~1,95 Hz, 2 H),
4,79 (s, 4 H), 2,82 - 2,92 (m, 2 H), 2,28 - 2,39 (m, 2 H). LCMS [M+H]" =334.2.

Vi du 2: Sang loc in vivo cac hgp chét

CAc con chudt cdng ting huyét ap tu phat (spontaneous hypertensive rats - SHR)
14 tudn tudi dugc gdy mé bang cach st dung isofluran 3%, ludi dugce kéo nhe vé phia
trude va bleomyxin véi luong 10U/100g thé trong trong 200uL dung dich mudi thong
thuong dugc dat trong khau hdu & diu xa bang cach sir dung micropipet trong khi mii
dugc diy nhe. Sau d6 cac con chudt cbng nay dugc dé yén dé phuc hoi sau khi gay mé.
Céc con chudt SHR 16 tudn tudi duoc ngiu nhién chia thanh nhém dbi ching (16 tudn
hodc 20 tudn) hodc cac nhém diéu tri. D6i chung 16 tudn duoc gy mé va 14y mAu mau
va cac mo duogc thu hoach. Céc dbi ching 20 tuan chi dugc nhan dung dich uéng (etanol
5%) trong khi cdc nhom diéu tri dugc nhan hop chét thu nghiém dugc hoa tan trong nude
ubng v6i nong do dugc diéu chinh hai 1in mdi tudn d& duy tri liéu lugng
500pmol/kg/phut trong 4 tudn. Céc chudt cbng 20 tudn tudi duge gdy mé va dugc 14y

mau mau va thu hoach cac mo.

Pé kiém tra md hoc, phdi dugc ¢d dinh trong formalin va cac lat cat tir mdi phoi
trong hai mrc dugc nhuém bang cach sir dung Masson Trichrome. Mirc do xo héa duge
dinh luong bing hinh thai md hoc béi ngudi quan sat khong biét nhom nao 1a nhom thir
nghiém.

Bénh xo hoa trong phéi sau 4 tudn diéu tri bﬁng cac hop chit A32, A79, A6,
VB0004, P13, D30, D6 va A81 véi lugng 500 pmol/kg/phut duoc gidm so voi cac dbi
chung 20 tuan (Fig. 1 va 2), chimg t6 rang cac hop chét nay c6 tac dung ngin ngura sy
phat trién ctia bénh xo héa phoi.

Bénh xo héa trong phdi sau 4 tudn didu trj bang A32, A79, A6, VB0004, D30, D6
va A81 voi luong 500 pmol/kg/min duge gidm so voi cac dbi chung 16 tuan (Fig. 1 va 2),

chung t6 ring cac hop chét nay c6 tac dung déy 1ui bénh xo hoa phéi da hinh thanh.
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Vi du 3: Sang loc in vitro cac hop chét

Hé théng xCELLigence SP (Roche) dugc st dung dé do muc do thay déi vé tré
khang cta té bao (chi sb té bao) sau khi diéu tri té bao nho biéu md dwong hd hip cia
nguoi (ATCC) bang hop chét thir nghiém. Trong hé théng thir nghiém trén co s& té bao
in vitro, profin tré khdng dm duoc phat hién la twong quan vdi bénh xo hoa phdi giam

(Fig. 3 va 4).

Tém lai, 50 ul moi trudng nudi ciy té bao (DMEM it glucoza dugc bd sung huyét
thanh thai bd 15% & 37°C) dugc bd sung vao mdi 16 cua dia E-Plate 96 (Roche), va tré
khang nén trong md 16 dugc do. 50 pl thé huyén phu té bao nho bidu md dwong hod hip
ctia ngudi (10000 té bao/16) sau d6 dugce bd sung vao cac 10 thich hop cua dia E-Plate
96. Chi sb té bao dugc theo doi ddi voi mdi 16 cua dia E-Plate 96 trong tram RTCA SP
Station trong budng i moi trudng nudi ciy té bao. Sau khi i qua dém trong thoi gian 16-
20 givr & didu kién COs 5% va do 4m 95%, 100 pl dung dich hop chét thir nghiém (céc
hop chit thir nghiém dugc diéu ché trong DMSO va dugc lam lodng bang moi trudng
nudi ciy té bao dén ndng do 1a 10uM, 20uM hodc 30uM hop chat thir nghiém véi ndng
d6 DMSO cubi cung 1a 0,25%) dugc bd sung vao cac 16 thich hop cia dia E-Plate 96 va
cac gia tri chi sb té bao dugc do ngay sau khi diéu tri bang hop chét trong mdi 20 gidy
trong 3 gio. Céc gia tri chi s6 té bao duoc hiéu chinh theo dudng co s bang cach trir chi
s6 t& bao ctia céc té bao duoc didu tri bang chit din va dugc chuin héa bang cach chia
cho chi s6 t& bao tai thoi diém ngay truée khi b sung hop chét. Chi s6 té bao dugc chuan
hoa theo duong co s¢ dudi dang ham theo thoi gian duge vE& dd thi bang cach st dung
phin mém Roche RTCA.

Cac dap tng tré khang 4m trong té bao nhé biéu md dudong hd hip cia ngudi dugce
quan sat déi véi cac hop chit A6, A26, A27, A30, A32, A35, AS6, A79, A81, D4, D5,
D6, D10, D11, D12, D16, D17, D18, D28, D30, D31, D32, D35, D167, D171, D172,
P13, P14, P25, P42, P43, P44 va VB0004 (Fig. 5), chi ra réng cac hop chét nay co tac

dung lam giam bénh xo hoa phéi.
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1. Hop chét c6 cong thuc:
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hozic mudi, chit dong phan lap thé, chét ddng phan khong d6i quang, chat dong phan ddi

anh, chét triét quang, hydrat va/hoac solvat duoc dung cla no,
trong do:

B duoc chon tir nhém bao gom:

, va
R1, R3 va R4 ddc 1ap 1a C, CH, CHa, O, N, NH hodc S,
Ry 1a C, CH, CH,, N, NH, C-CF3, CH-CF3 hodc C=0;
Rs dén Ro doc lap 1a C hodc N;
Q doc lap dugc chon tir halo, alkyl, hydroxy, amino va amino dugc thé;
nbang 0, 1, 2, 3, 4 hodc 5;

D la:
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hoac ;
Ry dén Rys doc 1ap 1a C, N, O hoic S;

T doc lap duge chon tir Cralkyl, halo, axit Co-salkyl carboxylic, amino, hydroxy va Ci-

alkoxy; va

m béng 0,1,2,3 hoac4,

trong d6 D khong thé 1a phenyl khong duoc thé, va Q khong thé 1a hydroxy khi n bang 1
vaR® ¢én R® déula C.

2. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gom:

N

=z

NN
//

HaN O H,N
(0] e} v
N
MeO,SHN NHSO,Me MeO,SHN”~ N

=

(D4), (DS),
NN
l =
HoN HoN
0
AN
H,N | N/) MeO,SHN NHSO,Me
? (D6), ’ “7 (D10),
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NT N
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H,N O
(o] l HzN O
HN ©
%” MeO,SHN
© (D30), (D31), 2 (D32),
. NN
N&N ‘
® [
=
oS K
e e e
NN
MeO,SHN (D35), HNTONT (D171) va HaN "2 D172),

hodc mudi, chit ddng phan lap thé, chat dong phan khong d6i quang, chit dong phan dbi

anh, chét triét quang, hydrat va/hodc solvat dugc dung ctia no.

3. Hop chét c6 cong thirc:

= IN N| AN
NN =
H,N ‘ O NH,
o} o}
A
N/U\N
H H

hoic mubi, chit ddng phan lap thé, chét ddng phan khong ddi quang, chét dong phan dbi

(D167),

&nh, chéat triét quang, hydrat va/hodc solvat dugc dung cta no.
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