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(57) Sang ché dé cap dén hop chét ¢ cong thirc (1):

o (R")n

oatact

\
(Rz)m Z (])

trong d6 A, B, E, Z, R!, R', R2, m, n nhu dugc dinh nghia trong ban mo ta. Hop chat nay
dung d¢ diéu bién hoat dong cua thu thé yCu to tang truong biu bi (EGFR). Ngoai ra, sang
ché cling dé cép dén dugc pham va dugc pham két hgp chira hop chat nay.
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Linh vie ky thuat dwoc dé cap
Sang ché @& cap dén hop chit va ché phim dé diéu bién hoat dong ciia thy thé cua

yéu t6 ting trurdng biéu bi (Epidermal Growth Factor Receptor - EGFR, Erb-B1).

Tinh trang k§ thuit ciia sang ché

Thu thé yéu t ting trudong biéu bi (EGFR, Erb-B1) thudc ho protein lién quan dén
su ting sinh cua cac té bao ung thu 4c tinh va cac té bao thudng. Su biéu hién qua mirc
cia EGFR dugc tim thdy & hon 70% bénh nhén ung thu, bao gdm nhung khong chi gi¢i
han & ung thu phdi té bao khong nho (Non-Small Cell Lung Carcinomas-NSCLC), ung
thu vi, u thin kinh hé dém, ung thu biéu md 4c tinh té bao vay & dau va ¢b, va ung thu
tuyén tién liét. Sw x4c dinh EGFR nhu mot gen gay ung thu dén téi sy phét trién ciia cac
phén tr dich khang EGFR, vi du, gefitinib va erlotinib.

Maic du gefitinib va erlotinib da cé nhiing lgi ich 1am sang ban dau véi cac bénh
nhan NSCLC chtra céc dot bién EGFR tuy nhién nhidu bénh nhan da phét trién sy khang
thudc. Dot bién EGFR thtt cip, T790M, c6 thé khién gefitinib va erotinib mét tac dung
{tc ché hoat dong ciia EGFR cua kinaza. Piém han ché chinh khic cta cac cht e ché
EGFR hién c6 12 su phét trién ctia doc tinh & mo thudng. Boi vi i lyc ATP cia EGFR
T790M la gibng véi EGFR kiéu dai, ndng d yéu ciu cia chit (e ché EGFR khong
thuén nghich dé tc ché EGFR T790M ciing c6 thé gdy tc ché EGFR kiéu dai. Cac loai
tinh doc t& bao dic hiéu nhém cua cac chit e ché ERFG kinaza hién nay, vi dy, phat
ban va tiéu chay, 1a két qua cua su trc ché ERFG kié dai trong cdc md khong ung thu.
Céc loai gay doc t& bao nay ngin can sy ting lidu & mirc do huyét twrong cia cac chat
hién c6 dung dé uc ché hidu qua EGFR T790M.

Theo do6, hién nay tiép tuc ton tai nhu ciu phat trién cac chét trc ché EGFR méi c6
kha ning ting cudng hiéu qua dbi voi cac EGFR tyrosin kinaza dot bién ma khong c6

cac tac dung phu nghiém trong.

Bin chit ky thuit ciia sang ché

Muc dich cua sang ché dé cap dén ché phim dé didu bién hoat dong cia thy thé



23667

céc yéu tb tang truong biéu bi (EGFR). Theo mot khia canh, sang ché @& xult hop chit
hoat ddng nhu chét trc ché ctia EGFR.
Theo phwong 4n thir nhét, sang ché d& xult hop chét c6 cong thie (1), chét hd

bién, hodc muoi dugc dung cla no:

o R,
N "
oraC
N
\
(Rz)m Z (1)

trong d6 vong A 1a aryl mdt vong hodc hai vong c6 6 dén 10 canh; heteroaryl ¢4 5
dén 10 canh chira 1 dén 4 nguyén tir khac loai duge chon tir N, O va S; hodc di vong
mdt vong hodc hai vong co6 4 dén 12 canh chira 1 dén 4 nguyén tir khéc loai dugc chon
tr N, O va S va tity y duge thé bing oxo;

Vong B 1a phenyl; heteroaryl c6 5 dén 6 canh chra 1 dén 3 nguyén tt khéc loai
duoc chon tir N, O va S; hodc di vong ¢6 5 dén 6 canh chira 1 dén 2 nguyén ti khac loai
duoc chon tr N, O va S, va tiy y dugc thé biang oxo;

E 14 NH hodc CHy;

R, R'va R? doc 1ap 1a hydro; halo; xyano; C,.¢ alkyl; Cy. haloalkyl; heteroaryl co
5 dén 6 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir N, O va S; phenyl, di vong
¢6 5 dén 6 canh chira 1 dén 2 nguyén tir khéc loai dugc chon tr N, O, S va P, va tuy y
duge thé bing oxo; - X'-C(0)OR?; -X'-0-C(O)R?; -X'-C(O)R’;

X-C(O)NR*R%; -X'-C(O)NR*-X*-C(O)OR?%; -X'-C(O)NR*-X*-8(0)o» R’; -X'-
NR'R’;

X'NR*-X2-C(0)R?; -X'-NR*-X?-C(0)OR?; -X'-NR*-X*-C(O)NRR’;

X NR*X3-8(0)0,R% -X'-NR*S(O),R%; -X'-0S(0),R®; -X'-OR%; -X'-0-X*-OR’;

X'-0-X*-8(0)1,R% -X"-0-X*-NR*R; -X'-8(0),.,R; -X'-8(0)52-X*-NR*R’;

X'-C(O)NR*-X3-P(O)R®R®; -X'-NR*-X'-P(0)R*R®"; -X'-0-X'-P(O)R*R™;

X-P(O)R*X'-NR'R’; -X'-P(O)R®R® hogc -X'-S(0),NR'R’; trong d6 phenyl,
heteroaryl, hodc di vong co R! hodc R? khéng duoc thé hodc duoc thé bing 1 dén 3
nhém duge chon tir OH, halo, C,.¢ alkyl, Cy¢haloalkyl va C;.¢haloalkoxy;
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R’, R* va R’ doc lap 1a hydro, Cy.¢ alkyl hodic Cy.¢ haloalkyl; hodc trong d6 R* va
R’ cling véi N trong NR*R® ¢6 thé tao ra mot vong 4 dén 7 canh chira 1 dén 2 nguyén tir
khéc loai duge chon tir N, O, S va P, va tity ¥ dwoc thé bing 1 dén 4 R;

R®1a Ci6 alkyl hodc C;¢haloalkyl;

R® va R® doc lap 1a hydroxy, Cps alkyl, Cy¢ haloalkyl, Ci alkoxy, Cie
haloalkoxy, aryl mdt vong hoic hai vong cé 6 dén 10 canh; heteroaryl ¢6 5 dén 10 canh
chita 1 dén 4 nguyén tir khac loai dugc chon tir N, O va S; hodc di vong mdt vong hoic
hai vong cé 4 dén 12 canh chira 1 dén 4 nguyén tir khac loai dugc chontr N, O va S, va
tity v duoc thé bing oxo;

R
R™  trong d6 Y 1a O hoic NRY;

R13 R14

3 R14
13 | |
"“T“" R oj/“\ O\SWO o = (o]
14
R R14 12 q

R16 R17 RR"‘ R17

R® 13 (a) (b) (d) (e)
14
R13 R14 R13 R14 (o) \\ E
0" ™\ _OR™ OZ:TM/ SR 07N qN\R15 a R®
q
16 R17 R'%16 R17 R'Z 16 17 R R
()
(f) (9) (h)
|14 R12
16 p17
(R) R (n)
m
- 12 1617
— RS T T FE | . \R\f R™
0[ A 07N g7 N 07 o 070 O kN
Ri g-\/‘R’Iz Rzlé’ ‘R13 L{{h )q O‘”‘_‘”S«\w”‘,,;§ G k%ﬁ)j R R g5
(p) (q) (r (s) hoae (¥
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R’ va R" doc lap 14 hydro, halo, Cy_ alkyl, C,.¢ haloalkyl, OH, xyano, C,.¢ alkoxy,
Ci.¢ haloalkoxy;

R'% R RIl RI Rlle RIIE Rllg Rlb Rl RI RIk ya RIT ga0 14p 13 hydro,
Ci.¢alkyl hodc C,.¢haloalkyl;

R" vaR" doc 1ap 13 hydro, halo, xyano, Cy.¢alkyl hodc Cy_ghaloalkyl;

R™ va R" doc 13p 1 hydro, Cy4 alkyl, -L'-R*, -(CR*R?),3-R® hogc ~L%-R%; hoic
R" va R" ciing v6i N trong NR™R" ¢6 thé tao ra vong ¢6 4 dén 7 canh chira 1 dén 2
nguyén tr khac loai dugc chon tr N, O, S va P, va tliy y duoc thé bang 1 dén 4 nhém
R'S.

R'" va R" doc 18p 14 hydro hodc C, alkyl; hodac R'® va R" cung véi cacbon ma
chiing gan vao c6 thé tao ra C, ¢ xycloalkyl;

X' va X* doc 1ap 1a lién két hodc C, alkyl;

X 1a Cygalkyl;

X* 13 C,. alkyl;

R" 14 hydro, Cy.¢ alkyl, COR?’, COOR?’, CONR*R? hoic S(O),R*;

R* 13 C,alkyl, C;.¢ haloalkyl hodic xycloalkyl;

R* 1a hydro hodc C,¢ alkyl; hodc R* va R* cung vadi N trong NR*R?! ¢4 thé tao
ra vong co 4 dén 7 canh chita 1 dén 2 nguyén tr khac loai dugc chontr N, O, S, P va
tiry y dugc thé bang 1 d&én 4 nhém R*;

R’, R'® va R? ddc 1ép 1a oxo, halo, hydroxy, C;.¢ alkyl, Cy¢ haloalkyl, Cy_¢ alkoxy
hodc Cy¢ haloalkoxy;

R doc lap 1a C;.; xycloalkyl, hodc di vong c6 4 dén 10 canh chira 1 dén 3 nguyén
ttr khac loai duge chon tir N, O va S, va tity ¥ duoc thé bing oxo; va R? khong dugc thé
hodc dugc thé bing Ci.¢ alkyl, C¢ haloalkyl, -L*-R® hodc ~L*R%

R° va R® doc 14p 1a halo, xyano, hydroxy, -OR*, -NRR?, -NR-CO,R**, -NR-SO,-
R*, -NR-COR?, -NR-C(0)-NRR?, -OC(0)-NRR*, hoiic C;.¢ alkyl duoc thé bing halo,
Cy.6 alkoxy, hydroxy hodc xyano;

R? va R doc 1ap 1a -SO,NRR?, -CONRR?, -C(0)OR%, -SO,R? hoic C(O)R%;

R* 13 C 4 alkyl, C;haloalkyl, -L2-R*** hogic ((CR*R®), 3-N(R*R?),;

R 14 hydro, Cy. alkyl, C,_¢haloalkyl, —L-R*® hoic ~(CRy),.;-N(R*R),;

R 1a C 4 alkyl, C;shaloalkyl, -L2-R**hodc (CR*R®), 5-N(R*R"),;



23667

R*? R*" va R*° doc l4p véi nhau duoc chon tir R%;

R, R*va R® doc lap 1a hydro hodc C; alkyl;

L', L% L* vaL* doc 1ap 1a lién két hodc —(CR*R®),.5; va

nvamdoclaplal dén3;vapvaqlal dén4;

hoidc mudi dugc dung cua no.

Theo phuong 4n thir hai, sang ché dé xuét hop chét c6 cong thirc (2) hodc mubi

dugc dung cta né:

o RY),
\ @R"
oY
N

®im 2 @)

trong d6 vong A 1a aryl mdt vong hodc hai vong c¢6 6 dén 10 canh chira 1 dén 4
nguyén tir khac loai dugc chon tir N, O va S; hodc di vong ¢6 5 dén 6 canh chira 1 dén 2
nguyén tir khac loai dugc chon tir N, O va S, va tiy ¥ duoc thé bing 0x0;

R'vaRr" doc 1ap 1a hydro; halo; xyano; C,¢ alkyl; Cy.¢ haloalkyl;

X'NR'R’; -X"-OR?; -X'-8(0)0,R; -X'-P(0)R**R®; phenyl duoc thé hoic khong
dugc thé bang C, alkyl; hodc heteroaryl ¢6 5 dén 6 canh chua 1 dén 4 nguyén tr khac
loai dugc chontr N, O va S;

R? dugc chon tir hydro, halo; xyano; C;_¢ alkyl; C;.¢haloalkyl;

- X'-C(0)OR’; -X'-C(O)R?; -X'-C(O)NR*R?; -X'-C(O)NR*-X>-C(0O)OR?>;

-X'-C(O)NR*-X3-S(0)52R% -X'-NR*R%; -X'NR*-X2-C(O)R?; -X'-NR*-X>-8(0),.
RS

X'-OR%; -X'-0-X*-0R%; -X'-8(0)(.,R%; -X'-0-X*-NR*R’; hoic heteroaryl c6 5
dén 6 canh chira 1 dén 4 nguyén tit khéc loai dugc chon tir N, O va S va khéng duoc thé
hodc dugc thé bang C.¢ alkyl;

R? R4 va R5 doc lap 1a hydro, C,.¢ alkyl hodc C;¢ haloalkyl; hoic trong do R* va
R’ ciing v6i N trong NR*R® ¢6 thé tao ra vong c6 4 dén 7 canh chtra 1 dén 2 nguyén tir
khac loai dugce chon tir N, O, S va P, va tuy y dugce thé bfmg 1 d&n 4 nhém R’;

R® R®va R® 1a C¢alkyl;



Y
R11j
R™ . 7 dugc d& xuét 1a vong di vong c6 4
dén 7 canh khi Z 13
Y 12 O hodc NR";
oT R13 R13 R13 |314
D N
7Y CR™ o F R O A Oj/;/\(]ﬂq SRS
R"2 R12 R12 R12R16 R17
(a) b (c)
R 1a ) (@
R12
> I%
&y{ R15 R“’j/ﬁ Ii/\’ % 0\)
16 R17 15 R17
R R R R14 (h) )
(e)

R®, R', R R'™® R'e R14 R''e R RIIE RIM R R RUK y3 R 13 hydro:

R'2, R R®vaR" doc 1ap v&i nhau If hydro hoac Cy_g alkyl;

R'" va R" doc 14p 13 hydro; Cy alkyl; -C(O)O-(C,.6 alkyl); Cs.; xycloalkyl khong
duogc thé hodc duoc thé bing C.¢ alkyl; hoic R* va RV cung véi N trong NR™RY ¢6
thé tao ra vong c6 4 dén 7 canh chita 1 dén 2 nguyén tr khac loai dugc chon tir N, O, S
va P, va tiiy ¥ dugc thé bang 1 dén 4 nhém R'®;

R’ and R™® doc 1p 1a oxo, halo, hydroxy, C;¢alkyl hodc C;.¢ alkoxy;

R" 1a hydro, COR* hoic COOR®;

R* 13 C,¢ alkyl;

plal;

m va q doc 1ap 1a 1 d¢én 2; va

Vong B, X', X% X® va X* va n 14 nhu duge xé4c dinh theo phuong 4n bat ky trong

s0 cac phuong an da néu trén.
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Theo phuong 4n thir ba, séng ché d& xut hop chét cé cong thirc (2A), (2B), (2C),
(2D), (3A), (3B) hoic (3C) hozc mudi duwoc dung ciia ching:

o (R"),, o (R"),
N N
\ >_@ - \ >_® 1
@[ >7NH R QB:[ >7NH R
N N
(R3),, b (R 21
N N
\RB Il?s
(2A) (2B)
(R, (R",

() :
: ()
@[N\%NH R CE[ \>—NH R"
(R?), @ N
(R,
N

(3A) (3B)

o (R,

@[:\yﬁ_@m
(R?),, o
O

Y (C);

hodc mudi dugce dung cuia chung;

trong d6 Y 12 O hoic NR"; va
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R, R", R R, R", A, B, Y, m va n la nhu dugc xac dinh theo phwong 4n bét ky
trong sd cic phuong an dugce mo ta trén day.

Theo phuong 4n thir tur, sang ché d& xuét hop chét cé cong thuc (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B) hoidc (3C) nhu duge md ta trén day, hodc mudi duoc dung
clia né, trong d6, vong B cling véi cic nguyén tir ma né duge dinh kém tao ra phenyl,
pyridyl hodc piperidyl ngung tu, ma khong dugc thé hodc dugc thé bing (R?),; m 1a 1
dén 2; va R 1a nhu dugc x4c dinh theo phuong 4n bét ky trong sb cac phuong 4n dugc
mo ta trén day.

Theo phuong 4n thit nim, sang ché dé xuit hop chit ¢6 cong thirc (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B) hodc (3C) nhu dwgc mb ta trén day, hodc mudi dugc dung
cua ching, trong d6 vong A 1a phenyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl,
pyridin-2-onyl, oxazolyl, furanyl, thiazolyl, imidazol[2,1-b]thiazolyl, imidazo[1,2-
a]pyridinyl, imidazo[1,5-a]pyridinyl hodc naphtyl, khong dugc thé hodc duoc thé bing
(R", vaR"; trong d6 n1a 1 d&n 3; vaR' vaR" 1a nhu duge x4c dinh theo phuong 4n bét
ky trong s6 cac phuong 4n d3 néu trén.

Theo phuong an thit séu, sang ché d& xuit hop chit c6 cong thirc (4) hoic mudi
dugc dung cta no:

(o) wi.w1

(R/z\)m }/\ RY
N-R®
\//

Y @

trong d6, W', W*, W> va W* doc 1ap 1a CR' hodc N; vaR!, R', R% R®, Y vam 12
nhu dugc xé4c dinh theo phuong 4n bat ky trong sé cac phuong 4n néu trén. Theo
phuong 4n cy thé, it nhét hai trong s6 W', W2, W> va W* 1a CR', va sé con lai 1a N.

Theo phuong 4n thtt bay, sing ché dé xuét hop chét c6 cong thirc (5) hodc mubi

dugc dung cta né:



23667

o —w!

N >—<: w2
E;Z:]I::;S>_—NFI \\\ﬁzf
(R?)m R

&)

trong d6, W' va W? doc 1ap 1a CR! hoic N; vaR', R", R% R® va m 14 nhu duge xac
dinh trong phwrong an thir bat ky trong s6 cac phuong an da néu trén.

Theo phuong 4n cu thé, sang ché dé xuit hop chit c6 cong thirc (4) hodc (5) nhu
duoc mo ta trén day, hodc mudi dugc dung cua chiing, trong dé: (i) W' 1a CR! va W? 1a
N; (i) W 1a CR' va W' 1a N; (iii) W' va W? 1a CR'; hodc (iv) W' va W2 1a N.

Theo phuong 4n thit tdm, séng ché dé xuét hop chét c6 cong thic (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5) nhu duoc dé cip & trén, hodc mudi dugc
dung ctia chung, trong d6

R' vaR" doc 14p 12 hydro; halo; xyano; C,4 alkyl; C,.¢ haloalkyl; XLNRARY: -X-
OR?: -XI-S(O)0_2R6; phenyl khong duoc thé hodc dugc thé béng Ci.6 alkyl; tetrazolyl
hodc pyrolyl;

mdi X' 12 lién két hodc CHy;

R®, R* va R’ dbc 1ap 14 hydro, Cy alkyl hodc C;.¢ haloalkyl; hodc trong d6 R* va R®
cting véi N trong NR*R’ tao ra piperidinyl; va

R®1a nhu duoc x4c dinh trong cong thtrc (1) hoac (2).

Theo phuong 4n th chin, séng ché dé xudt hop chat c6 cong thic (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B), (3C), (4) hic (5) nhu dugc mb ta trén ddy, hoic mudi duoce
dung cta ching, trong d6

R'1a hydro, halo, xyano, C,.¢ alkyl, C;. haloalkyl, tetrazolyl, pyrolyl, XINRARS, -
XL-0OR?, -XI-S(O)O_zR6 hodc phenyl khéng dugc thé hoidc duoc thé béng Cisalkyl;

R" 1a hydro, halo hodc C;.¢alkyl;

R}, R*vaR’ doc 14p 1a hydro, C,. alkyl hodc Cy. haloalkyl; hoic trong d6 R*var’
cting véi N trong NR*R” tao ra piperidinyl;

X' 1a mot lign két hodc CH,; va

R® 13 nhu duoc xac dinh trong cong thirc (1) hodc (2).

-10-
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Theo phuong 4n thit mudi, sang ché dé xudt hop chét cé cong thire (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B), (3C), (4) hodc (5) nhu dwgc md ta trén day, hoic mudi
dugc dung cua ching, trong do6 R' va R" doc 1ap 14 hydro; metyl; t-butyl; triflometyl;
metoxy; etoxy; triflometoxy; diflometoxy; flo; clo; xyano; dimetylamin; metylsulfonyl;
dimetylphosphoryl; tetrazolyl; pyrolyl; phenyl dugc thé hoic khéng dugc thé bing
metyl; hodc piperidinyl.

Theo phuong 4n thtt mudi mot, séng ché d& xuét hop chét c6 cong thic (1), (2),
(2A), (2B), (2C), (2D), (3A), (3B), (3C), (4) hodc (5) nhu dugc md ta trén day, hoidc
mudi duge dung ciia ching, trong d6 R* 1a hydro; clo; metyl; triflometyl; metoxy;
isoproproxy; Xyano; hydroxymetyl; metoxymetyl; etoxymetyl; metylsulfonyl;
metylcacbonyl;  cacboxy;  metoxycacbonyl;  carbamoyl;  dimetylaminmetyl;
pyrolidinylmetyl khong dugc thé hoic duge thé bing 1 dén 2 hydroxy, halo hodc
metoxy; morpholinometyl; azeditinylmetyl khong dugc thé hoic dugc thé bang 1 dén 2
halo hodc metoxy; piperidinylmetyl; ((4-metyl-3-oxo-piperazin-1yl)metyl); ((4-
axetylpiperazin-1-yl)metyl); (1,1-dioxidothiomorpholin-4-cacbonyl); pyrolidinyl
cacbonyl khong dugc thé hodc dugc thé bing 1 dén 2 hydroxy; pyrolidinyletoxy; (1,1-
dioxidothiomorpholino)metyl; hodc 1,2,4-oxadiazolyl khong dwgc thé hoic dugc thé
béng Cis alkyl; theo céch khéc, R%1a —CH,-N(CH3;)-C(0)-CHj;; -CH,-0-(CH,),-OCHj;

-CH,-N(CH;)-(CH,),-SO,(CHs); -C(O)NH-(CH,)1.2-C(0)-OCHs;

-C(O)NH-(CH;);,-C(O)OH; hodc —C(O)NH-(CH,),-SO,(CHj3). Theo phuong 4n
cu thé, R? 13 halo.

Theo phuong 4n thit mudi hai, sing ché d& xuét hop chét ¢ cong thire (1), (2),
(2A), (2B), (2C), (2D), (3A), (3B), (3C), (4) hodc (5) nhu dugc mo ta trén day, hodc

muoi dugc dung cua chung, trong dé

R13 R4
R R
14
o R14 O \ 15 RX
R12 R16 R17 R16 R17 R15 R17
R®1a (b) (d) (e) hoac ;

R"vaRP doc 1ap 1a hydro, C, alkyl hodac C;_; xycloalkyl; hoic R va RP cung
v6i N trong NR™R' ¢6 thé tao ra azetidinyl, piperidyl, pyrolidinyl hodc morpholinyl;

-11-
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trong d6 azetidinyl hodc pyrolidinyl dd néu c6 thé tiy v duoc thé bing 1 dén 2 halo,
metoxy hodc hydroxy; va
R'?, R", R' R" va q 14 nhu duge x4c dinh trong phuong 4n bt ky trong s cac
phuong 4an da dugc mo ta trén day.
Theo phuong an khéc, sang ché dé xuét hop chat duoc chon tir:
N-{7-clo-1-[(3R)-1-[4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[4-(3-floazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(3-floazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3R)-3-flopyrolidin-1-yl]but-2-enoyl } azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-flopyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3S)-3-flopyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-flopyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[4-(3,3-diflopyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(3,3-diflopyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3R)-3-metoxypyrolidin-1-yl]but-2-enoyl} azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-metoxypyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3S)-3-metoxypyrolidin-1-yl]but-2-enoyl } azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
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N-{7-clo-1-[1-{4-[3-metoxypyrolidin-1-yl]but-2-enoyl }azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3R)-3-hydroxypyrolidin-1-yl]but-2-enoyl } azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-hydroxypyrolidin-1-yl]but-2-enoyl }azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-[(3S)-3-hydroxypyrolidin-1-yl]but-2-enoyl]azepan-3-
yl]-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-[3-hydroxypyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
2-metyl-N-{7-metyl-1-[(3R)-1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-
1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2-metyl-N-{7-metyl-1-[1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-
1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-[(3R)-3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-7-metyl-
1H-1,3-benzodiazol-2-yl }-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-[3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-[(3R)-3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-
1H-1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-[3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[4-(azetidin-1-yl)but-2-enoyl]azepan-3-yl]-7-clo-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[4-(azetidin-1-yl)but-2-enoyl]azepan-3-yl]-7-clo-1H-1,3-benzodiazol-2-
yl}-2-metylpyridin-4-cacboxamit;
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N-{7-clo-1-[(3R)-1-[4-(3-hydroxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(3-hydroxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(3-metoxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(3-metoxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(3,3-difloazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(3,3-difloazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-metyl-1-[(3S)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometyl)pyridin-4-cacboxamit;
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N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometyl)pyridin-4-cacboxamit;
N-{7-clo-6-metoxy-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{7-clo-6-metoxy-1-[1 -(prop-2;enoyl)azepan-3-yl]-lH- 1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-(etensulfonyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(etensulfonyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-7-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-7-(pyrolidin-1-ylmetyl)-1H-1,3-benzodiazol-
2-yl}-3-(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-
1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-flobenzamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]piperidin-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]piperidin-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl } -7-metyl-1H-1,3-
benzodiazol-2-yl)-1,3-oxazol-5-cacboxamit;
N-{1-[(6R)-4-[(2E)-4-(dimetylamin)but-2-enoyl]-1,4-oxazepan-6-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
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N-{1-[4-[(2E)-4-(dimetylamin)but-2-enoyl]-1,4-oxazepan-6-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[(6S)-4-[(2E)-4-(dimetylamin)but-2-enoyl]- 1,4-oxazepan-6-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[4-[(2E)-4-(dimetylamin)but-2-enoyl]-1,4-oxazepan-6-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-imidazo[4,5-c]pyridin-2-yl}-3-
(triflometyl)benzamit;
N-{3-[1-(prop-2-enoyl)piperidin-3-yl]-3H-imidazo[4,5-c]pyridin-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl } benzamit;
N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-7-(triflometyl)-1H-1,3-benzodiazol-2-
yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-7-(triflometyl)-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{I1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit; '
N-{7-clo-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{7-clo-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl} pyridazin-4-
cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-1H-1,3-

benzodiazol-2-yl} pyridazin-4-cacboxamit;
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N-{7-clo-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-2-
metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-2-
metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-clo-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-(but-2-ynoyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(but-2-ynoyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl } -3-
(triflometyl)benzamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-
3-(triflometyl)benzamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl } -7-metyl-1H-1,3-
benzodiazol-2-yl)-3-flobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3,5-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-

benzodiazol-2-yl)-4-flobenzamit;
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N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,3-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,4-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,5-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3,4-diflobenzamit;
3-clo-N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-flobenzamit;
3-clo-N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,4-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3,4,5-triflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridin-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyrimidin-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyrimidin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyrazin-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridazin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-

benzodiazol-2-yl)-3-metylbenzamit;
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3-xyano-N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)benzamit;
3-clo-N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3-metoxybenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-6-metoxypyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-6-(triflometyl)pyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-6-metylpyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metoxypyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-1-metyl-2-0x0-1,2-dihydropyridin-4-cacboxamit;
2-(dimetylamin)-N-(1- {1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-
metyl-1H-1,3-benzodiazol-2-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)imidazo[2,1-b][1,3]thiazol-6-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3-metansulfonylbenzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3-(1H-1,2,3,4-tetrazol-1-yl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metylpyrimidin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)imidazo[1,2-a]pyridin-6-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-

benzodiazol-2-yl)furan-2-cacboxamit;
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N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-(piperidin-1-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-flopyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)-4,5-dimetylfuran-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-(1H-1,2,3,4-tetrazol-1-yl)pyridin-4-cacboxamit;
2-tert-butyl-N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-
1,3-benzodiazol-2-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metylpyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)imidazo[1,5-a]pyridin-7-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metyl-1,3-thiazol-5-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl} -7-mety1—1H- 1,3-
benzodiazol-2-yl)-2-etoxypyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)naphtalen-2-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(triflometyl)pyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(triflometyl)pyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metylpyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metylpyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-

benzodiazol-2-yl}-5-flopyridin-3-cacboxamit;
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N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-flopyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(1H-pyrol-1-yl)pyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(1H-pyrol-1-yl)pyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metoxypyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metoxypyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-6-metylpyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl }-6-metoxypyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metoxypyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-phenylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-phenylpyridin-4-cacboxamit;
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6-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}pyridin-3-cacboxamit;
6-clo-N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridin-3-cacboxamit;
5,6-diclo-N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-
1H-1,3-benzodiazol-2-yl}pyridin-3-cacboxamit;
5,6-diclo-N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl} pyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metoxypyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metoxypyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(2-metylphenyl)pyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(2-metylphenyl)pyridin-4-cacboxamit;
6-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
6-metyl-N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-metoxy-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-

yl}pyridazin-4-cacboxamit;
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N-{7-metoxy-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-(propan-2-yloxy)-
1H-1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-(propan-2-yloxy)-1H-
1,3-benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-7-(propan-2-yloxy)-1H-1,3-benzodiazol-
2-yl}pyridazin-4-cacboxamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-7-(propan-2-yloxy)-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[4-(dimetylamin)but-2-ynoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[4-(dimetylamin)but-2-ynoyl]azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-
2-yl}pyridazin-4-cacboxamit;
(R)-N-(7-metyl-1-(1-(2-metyl-4,4-dioxido-5,6-dihydro-1,4-oxathiin-3-
cacbonyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)pyridazin-4-cacboxamit;
N-(7-metyl-1-(1-(2-metyl-4,4-dioxido-5,6-dihydro-1,4-oxathiin-3-
cacbonyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(5,6-dihydro-1,4-dioxin-2-yl)cacbonyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[(5,6-dihydro-1,4-dioxin-2-yl)cacbonyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-[2-(piperidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-[2-(piperidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-[2-(pyrolidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-[2-(pyrolidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-

benzodiazol-2-yl} pyridazin-4-cacboxamit;
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N-{1-[(3R)-1-{2-[(dietylamino)metyl|prop-2-enoyl} azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[1-{2-[(dietylamino)metyl]|prop-2-enoyl}azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-[2-(morpholin-4-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-
1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-[2-(morpholin-4-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl} pyridazin-
4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
metyl 1-[1-(prop-2-enoyl)azepan-3-yl]-2-{[3-(triflometyl)benzen]amido}-1H-1,3-
benzodiazol-7-cacboxylat;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-4-yl]-1H-1,3-benzodiazol-2-yl }-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)pyrolidin-3-yl]-1H-1,3-benzodiazol-2-yl }-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)azetidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl } -3-
(triflometyl)benzamit;
N-{1-[1-(but-2-enoyl)azetidin-3-yl]-5-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-

benzodiazol-2-yl}-2-(triflometoxy)pyridin-4-cacboxamit;
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N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometoxy)pyridin-4-cacboxamit;
2-(diflometoxy)-N-{1-[(3R)-1-[4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-
1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2-(diflometoxy)-N-{1-[1-[4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-6-(triflometoxy)pyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-(triflometoxy)pyridin-4-cacboxamit;
N-{5-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)azepan-4-yl]-1H-1,3-benzodiazol-2-yl} -3-
(triflometyl)benzamit;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl}benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl}benzamit;
2-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-
2-yl}pyridin-4-cacboxamit;
2-metyl-N-{7-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridin-4-cacboxamit;
metyl 1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzen]amido} -

1H-1,3-benzodiazol-5-cacboxylat;
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metyl  1-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzen]amido}-1H-
1,3-benzodiazol-5-cacboxylat;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}benzamit;
N-[5-(morpholin-4-ylmetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
N-[5-(morpholin-4-ylmetyl)-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
2,6-dimetyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-
ylmetyl)-1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2,6-dimetyl-N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-
1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
N-{7-[(3-hydroxypyrolidin-1-yl)metyl]-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl} benzamit;
N-{7-[(3-hydroxypyrolidin-1-yl)metyl]-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl} benzamit;
N-(1-(1-acryloylazepan-3-yl)-7-(1,1-dioxidothiomorpholin-4-cacbonyl)-1H-
benzo[d]imidazol-2-yl)benzamit;
N-(7-xyano-1-{1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl}-5-
(hydroxymetyl)-1H-1,3-benzodiazol-2-yl)-3-(triflometyl)benzamit;
N-{1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)piperidin-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-[5-(piperidin-1-ylmetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
N-[5-(piperidin-1-ylmetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
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N-{ 5-[(N -metylaxetamido)metyl]-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl1]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(N-metylaxetamido)metyl]-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-(5-{[(3R,4R)-3,4-dihydroxypyrolidin-1-yl]metyl }-1-[(3R)-1-(prop-2-
enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl)-3-(triflometyl)benzamit;
N-(5-{[3,4-dihydroxypyrolidin-1-ylJmetyl}-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-
1H-1,3-benzodiazol-2-yl)-3-(triflometyl)benzamit;
N-[5-(hydroxymetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
N-[5-(hydroxymetyl)-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl]-3-(triflometyl)benzamit;
N-[5-(metoxymetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-
2-yl]-3-(triflometyl)benzamit;
N-[5-(metoxymetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl]-
3-(triflometyl)benzamit;
N-[5-(etoxymetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl]-3-(triflometyl)benzamit;
N-[5-(etoxymetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl]-3-
(triflometyl)benzamit;
N-{5-[(2-metoxyetoxy)metyl]-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(2-metoxyetoxy)metyl]-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
2-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-
ylmetyl)-1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;

-27-



23667

2-metyl-N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-
1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
N-(5-{[(2-metansulfonyletyl)(metyl)amino]metyl} -7-metyl-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-(5-{[(2-metansulfonyletyl)(metyl)amino]metyl}-7-metyl-1-[ 1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-{5-[(2-metoxyetoxy)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl} benzamit;
N-{5-[(2-metoxyetoxy)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;
N-{7-[(dimetylamin)metyl]-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;
N-{7-[(dimetylamin)metyl]-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-
2-yl}benzamit;
N-{7-[(2-metoxyetoxy)metyl]-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;
N-{7-[(2-metoxyetoxy)metyl]-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;
N-[7-(hydroxymetyl)-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-
2-yl]benzamit;
N-[7-(hydroxymetyl)-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl]benzamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-((1,1-dioxidothiomorpholino)metyl)-1H-
benzo[d]imidazol-2-yl)benzamit;
N-(1-(1-acryloylazepan-3-yl)-7-((1,1-dioxidothiomorpholino)metyl)-1H-
benzo[d]imidazol-2-yl)benzamit;
N-(7-{[(2-metansulfonyletyl)(metyl)amino]metyl}-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-(7-{[(2-metansulfonyletyl)(metyl)amino]metyl} -1-[ 1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)benzamit;
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metyl  3-({2-benzamido-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl}formamido)propanoat;

metyl  2-({2-benzamido-1-[1-(prop-2-enoyl)azepan-3-yl}-1H-1,3-benzodiazol-7-
yl}formamido)axetat;

axit 3-({2-benzamido-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl}formamido)propanoic;

axit 2-({2-benzamido-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl}formamido)axetic;

N-[7-(3-metyl-1,2,4-oxadiazol-5-yl)-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl]benzamit;

1-(1-acryloylazepan-3-yl)-2-benzamido-N-(2-(metylsulfonyl)etyl)-1H-
benzo[d]imidazol-7-cacboxamit;

N-(7-{[(3R,4R)-3,4-dihydroxypyrolidin-1-yl]jcacbonyl}-1-[ 1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;

N-(7-{[3,4-dihydroxypyrolidin-1-yl]cacbonyl}-1-[ 1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)benzamit;

N-[7-(3-metyl-1,2,4-0xadiazol-5-yl)-1-[4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-
1,3-benzodiazol-2-yl]benzamit;

N-(1-{4-[(2E)-4-(dimetylamin)but-2-enoyl]-1,4-oxazepan-6-yl }-7-(3-metyl-1,2,4-
oxadiazol-5-yl)-1H-1,3-benzodiazol-2-yl)benzamit;

N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]piperidin-3-yl]-5-(hydroxymetyl)-
1H-1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit; '

N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]piperidin-3-yl]-5-(hydroxymetyl)-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;

2-metyl-N-[7-metyl-5-(piperidin-1-ylmetyl)-1-[ (3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl|pyridin-4-cacboxamit;

2-metyl-N-[7-metyl-5-(piperidin-1-ylmetyl)-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl]pyridin-4-cacboxamit;

N-[5-(azetidin-1-ylmetyl)-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-

benzodiazol-2-yl]-2-metylpyridin-4-cacboxamit;
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N-[5-(azetidin-1-ylmetyl)-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl]-2-metylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-hydroxypyrolidin-1-yllmetyl }-7-metyl-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-hydroxypyrolidin-1-yl|metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-flopyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-flopyrolidin-1-yl]metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-flopyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-flopyrolidin-1-ylJmetyl}-7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-metoxypyrolidin-1-yl]metyl }-7-metyl-1-[ (3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-yl|metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-metoxypyrolidin-1-ylmetyl }-7-metyl-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-yl|metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-floazetidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-floazetidin-1-yl)metyl]-7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-

benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
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N-{5-[(3,3-difloazetidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-difloazetidin-1-yl)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-metoxyazetidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-metoxyazetidin-1-yl)metyl]-7-metyl-1-[ -(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-5-((1,1-dioxidothiomorpholino)metyl)-7-metyl-
1H-benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-5-((1,1-dioxidothiomorpholino)metyl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(5-{[(3S)-3-metoxypyrolidin-1-ylJmetyl } -7-metyl-1-[ (3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-yl|metyl}-7-metyl-1-[ 1 -(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-metoxypyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-yl|metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-flopyrolidin-1-yl|metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-flopyrolidin-1-yl]metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-flopyrolidin-1-ylJmetyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-flopyrolidin-1-yl]metyl}-7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
2,3-diflo-N-(5-{[(3R)-3-metoxypyrolidin-1-ylJmetyl}-7-metyl-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
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2,3-diflo-N-(5-{[3-metoxypyrolidin-1-ylJmetyl}-7-metyl-1-[ 1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
6-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-
ylmetyl)-1H-1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
6-metyl-N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-
1,3-benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-metoxypyrolidin-1-
ylJmetyl}-7-metyl-1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-metoxypyrolidin-1-yl|metyl }-7-
metyl-1H-1 ,3-benzodiazol-2-y1} -2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3R)-3-metoxypyrolidin-1-
yllmetyl}-7-metyl-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-metoxypyrolidin-1-yl|metyl } -7-
metyl-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-flopyrolidin-1-ylmetyl } -
7-metyl-1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-flopyrolidin-1-ylJmetyl } -7-metyl-
1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-flopyrolidin-1-yl]metyl } -
7-metyl-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-flopyrolidin-1-yl|metyl } -7-metyl-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
metyl 1-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzen]amido } -
1H,4H,5H,6H,7H-imidazo[4,5-c]pyridin-5-cacboxylat;
N-{5-metansulfonyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H,4H,5H,6H,7H-
imidazo[4,5-c]pyridin-2-yl}-3-(triflometyl)benzamit;
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N-{5-axetyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H,4H,5H,6H,7H-imidazo[4,5-
c]pyridin-2-yl}-3-(triflometyl)benzamit;
metyl 3-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzen]amido} -
3H,4H,5H,6H,7H-imidazo[4,5-c]pyridin-5-cacboxylat;
N-{5-metansulfonyl-3-[1-(prop-2-enoyl)piperidin-3-yl]-3H,4H,5H,6H,7H-
imidazo[4,5-c]pyridin-2-yl}-3-(triflometyl)benzamit;
N-{5-axetyl-3-[1-(prop-2-enoyl)piperidin-3-yl]-3H,4H,5H,6H,7H-imidazo[4,5-
c]pyridin-2-yl}-3-(triflometyl)benzamit;
N-{5-metyl-3-[1-(prop-2-enoyl)piperidin-3-yl]-3H,4H,5H,6H,7H-imidazo[4,5-
c]pyridin-2-yl}-3-(triflometyl)benzamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-metoxypyrolidin-1-
yl]metyl}-1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-metoxypyrolidin-1-yl]metyl}-
1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-metoxypyrolidin-1-ylmetyl}-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-ylJmetyl}-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{6-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{6-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-1,3-

benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
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N-{6-clo-1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-
1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{6-clo-1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
axit 1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzen]amido} -
1H-1,3-benzodiazol-5-cacboxylic;
axit 1-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzen]amido}-1H-1,3-
benzodiazol-5-cacboxylic;
1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-2-C-[3-(triflometyl)benzen]-1H-1,3-
benzodiazol-2,5-dicacboxamit;
1-[1-(prop-2-enoyl)piperidin-3-yl]-2-C-[3-(triflometyl)benzen]-1H-1,3-
benzodiazol-2,5-dicacboxamit;
axit  1-[1-(prop-2-enoyl)azepan-3-yl]-2-{[3-(triflometyl)benzen]amido}-1H-1,3-
benzodiazol-7-cacboxylic;
N-{7-metyl-1-[(6R)-4-(prop-2-enoyl)-1,4-oxazepan-6-yl}-1H-1,3-benzodiazol-2-
yl}-3-(triflometyl)benzamit;
N-{7-metyl-1-[(6S)-4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-1,3-benzodiazol-2-
yl}-3-(triflometyl)benzamit;
N-{1-[(3S)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometyl)pyridin-4-cacboxamit;
N-{1-[(35)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metyl-1,3-thiazol-5-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metyl-1,3-thiazol-5-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamin)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metyl-1,3-thiazol-5-cacboxamit;
N-{7-metyl-1-[(3S)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit; va
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-

(triflometyl)benzamit; hoic mudi duoc dung cuia no.
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(R)-N-(7-clo-1-(1-(1-metyl-1,2,5,6-tetrahydropyridin-3-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(N-(7-clo-1-(1-(1-metyl-1,2,5,6-tetrahydropyridin-3-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R)-N-(7-clo-1-(1-(1-metyl-1,2,3,6-tetrahydropyridin-4-cacbonyl)azepan-3-yl)-
1H-benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(1-metyl-1,2,3,6-tetrahydropyridin-4-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dimetylamin)-4-metylpent-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)-4-metylpent-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
tert-butyl 4-acryloyl-6-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-
yl)-1,4-diazepan-1-cacboxylat;
N-(1-(1-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit;
N-(1-(1-axetyl-4-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dixyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dixyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-metyl-5-((4-metyl-3-oxopiperazin-1-
yDmetyl)-1H-benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-7-metyl-5-((4-metyl-3-oxopiperazin-1-yl)metyl)-1H-

benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
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(R)-N-(5-((4-axetylpiperazin-1-yl)metyl)-1-(1-acryloylazepan-3-yl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(5-((4-axetylpiperazin-1-yl)metyl)-1-(1-acryloylazepan-3-yl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
(R,E)-tert-butyl  4-(3-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-
yl)azepan-1-yl)-4-oxobut-2-enyl(metyl)carbamat;
tert-butyl 4-(3-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-
yl)azepan-1-yl)-4-oxobut-2-enyl(metyl)carbamat;
(R,E)-N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[ d]imidazol-2-
yl)-2,6-dimetylisonicotinamit;
(R,E)-N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-(triflometyl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-(triflometyl)- 1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-(triflometyl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-(triflometyl)- 1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(xyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-

benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
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N-(7-clo-1-(1-(4-(xyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-(4-(tert-butylamino)but-2-enoyl)azepan-3-yl)-7-clo-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-(4-(tert-butylamino)but-2-enoyl)azepan-3-yl)-7-clo-1H-benzo[d]imidazol-
2-yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(1-metylxyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(1-metylxyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(S,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-metylisonicotinamit;
(S,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-

yl)-2,6-dimetylisonicotinamit;
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(S,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetyl ryl)-6-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
(S,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)isonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-(dimetylphosphoryl)isonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)isonicotinamit; va
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-(dimetylphosphoryl)isonicotinamit;
hodc mubi dugc dung ciia chung.
Theo phuong an cu thé, sang ché dé xuit hop chét dwoc chon tir:
(R,E)-N-(7-clo-1-(1-(4-(pyrolidin-1-yl)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(pyrolidin-1-yl)but-2-enoyl)azepan-3-yl)- 1H-benzo[d]imidazol-
2-yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(3-floazetidin-1-yl)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(3-floazetidin-1-yl)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(S)-N-(1-(1-acryloylpiperidin-3-yl)-5-metyl-1H-benzo[d]imidazol-2-yl)-3-
(triflometyl) benzamit;
N-(1-(1-acryloylpiperidin-3-yl)-5-metyl-1H-benzo[ d]imidazol-2-yl)-3-(triflometyl)

benzamit;
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(R E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-~(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-
yl)-2,6-dimetylisonicotinamit;
(R,E)-N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-metyl-1H-benzo[d]imidazol-
2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2-(triflometyl)isonicotinamit;
N-(1-(1-(4-(dimetylamin)but-2-enoyl)azepan-3-yl)-7-metyl-1H-benzo[d]imidazol-
2-yl)-2-(triflometyl)isonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-metoxy-1H-benzo[d]imidazol-2-
yl)pyridazin-4-cacboxamit;
N-(1-(1-acryloylazepan-3-yl)-7-clo-6-metoxy-1H-benzo[d]imidazol-2-
yl)pyridazin-4-cacboxamit;
N-(7-metyl-1-(1-(vinylsulfonyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-3-
(triflometyl)benzamit;
N-(1-(1-acryloylazepan-3-yl)-7-(pyrolidin-1-ylmetyl)-1 H-benzo[ d]imidazol-2-yl)-
3-(triflometyl)benzamit;
tert-butyl 4-acryloyl-6-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-
yl)-1,4-diazepan-1-cacboxylat;
N-(1-(1-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit;
N-(1-(1-axetyl-4-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[ d]imidazol-2-yl)-2-

metylisonicotinamit;
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(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;

N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;

(R,E)-N-(7-clo-1-(1-(4-(dixyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;

N-(7-clo-1-(1-(4-(dixyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;

axit (R)-1-(1-acryloylpiperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-
benzo[d]imidazol-5-cacboxylic;

axit 1-(1-acryloylpiperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-
benzo[d]imidazol-5-cacboxylic;

(R)-1-(1-acryloylpiperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-
benzo[d]imidazol-5-cacboxamit;

1-(1-acryloylpiperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-benzo[d]imidazol-5-
cacboxamit; va

axit 1-(1-acryloylazepan-3-yl)-2-(3-(triflometyl)benzamido)-1H-benzo[d]imidazol-
7-cacboxylic; hodc mudi dugc dung cua chung; dic biét 1a axetat, ascorbat, adipat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat,
camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluceptat, gluconat, glucuronat, glutamat, glutarat, glycolat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, mucat, naphthoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, suxinat, sulfosalixylat, sulfat,
tartrat, tosylat, trifenatat, trifloaxetat hodc xinafoat; va déc biét hon, mesylat.

Theo khia canh khac, sang ché dé xuét dugc phim chira hop chit c6 cong thire (1),
(2), (2A), (2B), (20), (2D), (3A), (3B), (3C), (4) hoic (5), hosic mudi dugc dung cua

chling, va chét mang dugc dung.
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Theo khia canh khac, sang ché dé xuat dugc pham két hop chita hop chét ¢6 cong
thie (1), (2), (2A), (2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5), hoic mudi duge
dung cua ching, va chét héa tri liéu.

Ngoai ra, sang ché ciing mé ta viéc dung hop chét cé cong thic (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5), hodc mudi duoc dung ciia chiing, d& tc
ché thu thé yéu t6 ting truong bidu bi (EGFR).

Ngoai ra, séng ché ciing mé ta viéc diing hop chit c6 cong thie (1), (2), (2A),
(2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5), hoidc mudi dugc dung cua chung, trong
viéc bao ché dugc phdm dé didu tri tinh trang bénh gy ra boi thu thé yéu tb tdng trudng
biéu bi (EGFR).

Ngoai ra, sang ché ciing md ta viéc ding hop chét ¢6 cong thuc (1), (2), (2A),
(2B), (20), (2D), (3A), (3B), (3C), (4) hoic (5), hoic mudi dwgc dung ciia ching dé didu
trj tinh trang bénh trung gian boi thy thé yéu t ting trudng biéu bi (EGFR). Theo mdt
phuong an, EGFR nay 12 mot EGFR d6t bién; vi du, trong 36 EGFR d6t bién bao gém
dot bién G719S, G719C, G719A, L858R, L861Q, ddt bién xéa exon 19 hoic dot bién
chén thém exon 20. Theo phuong 4n khac, EGFR d6t bién khac bao gdbm EGFR dot bién
khang thudc T790M, T854A hoic D761Y; cu thé hon, EGFR dt bién chira L858R hoic
dot bién x6a exon 19, mbi EGFR d6t bién nay c6 thé chira thém EGFR T790M.

Ngoai ra, sang ché cling md ta viéc diung hop chét c6 cong thtc (1), (2), (2A),
(2B), (20), (2D), (3A), (3B), (3C), (4) hoic (5), hoic mudi dugc dung cia ching, dé
diéu tri tinh trang bénh trung gian bdi EGFR, trong d6 trudng hop duge chon tir t& bao
ung thu phdi té bao khong nho (NSCLC), ung thu dau va cb, ung thu dai truc trang, ung
thu v, ung thu tuyén tuy, ung thu budng trimg, ung thu dai trang, u than kinh hé dém
va ung thur tuyén tién liét.

Ngoai ra, sing ché cling md ta phuong phép trc ché yéu t ting truong biéu bi,
gdm viéc ding cho hé théng hodc ddi tuong lwong ¢6 hiéu qua diéu tri cua hop chét c6
cdng thire (1), (2), (2A), (2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5), hoic mudi
dugce dung cua ching.

Ngoai ra, sang ché cling mo ta phwong phép diéu tri tinh trang bénh trung gian boi
thu thé yéu td tang trudng biéu bi, bao gdm sw ding cho hé théng hodc dbi trong c6 nhu

cau lugng c6 hiéu qua diéu tri ciia hop chét c6 cong thire (1), (2), (2A), (2B), (2C), (2D),
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(3A), (3B), (3C), (4) hoic (5), hoic mudi dugc dung cta ching.

Theo mot khia canh khac, sang ché d& xuét céc chét uc ché dic hiéu EGFR dot
bién ma it c6 tac dung Grc ché EGFR kiéu dai.

M5 ta chi tiét sing ché

Céc dinh nghia

Thuét ngit “C, alkyl” Nhu dugce st dung ¢ day dé ki hiéu géc alkyl no hodc hoac
khong no cé tir 1 d&n 6 nguyén tir cacbon, gdc alkyl ¢ thé & dang thing hoic nhanh
gf‘)m mot nhanh hodc nhiéu nhanh; vi du, butyl, nhu 1a n-butyl, sec-butyl, isobutyl, tert-
butyl; propyl, nhu 1a n-propyl hodc isopropyl; etyl hodc metyl. Theo cac phuong an cu
thé, C, alkyl 1a géc ankyl no hodc khéng no, va & vi tri dic hiéu, ¢ thé khong dugc thé
hodc dugc thé bé‘mg, vi du, halo (vi du, haloalkyl nhu 1a triflometyl, va tuong tu),
hydroxy (hydroxyalkyl nhu 1a hydroxymetyl, hydroxyetyl, 2-hydroxy-2-propyl va twong
tu) hodc xyano (xyanoalkyl nhu 1a xyanometyl, xyanoetyl va tuong tu).

Thuét ngit "C;-¢alkoxy" Nhu duge st dung & day, dung dé chi nhém —OR?, vi tri
R* 14 nhém C;¢ alkyl nhu duge dinh nghia trén diy. Céac vi du khong gidi han cia cac
nhém alkoxy, Nhu duge st dung & ddy, bao gdm metoxy, etoxy, n-propoxy, iSopropoxy,
n-butyloxy, t-butyloxy, pentyloxy, hexyloxy va tuong tu.

Thuat ngit “C.¢ haloalkyl” d& cdp dén nhém C1-6 alkyl nhu duoc dinh nghia trén
day, dugc thé béng mot hodc nhiéu nhém halo, ma cé thé giéng hodc khac nhau.
Haloalkyl c¢6 thé 1a haloalkyl don, haloalkyl dbi hodc haloalkyl da, bao gdm
perhaloalkyl. Theo mét s& phwong 4an, nhém haloalkyl 13 triflometyl.

Thuét ngit “xycloalkyl” Nhu duoc st dung & ddy, diing dé chi nhém hydrocacbon
mdt vong no hodc khong no. Céac thuat ngit “Cs_;xycloalkyl” hodc “Cs_¢ xycloalkyl” Nhu
duge str dung & day, dung dé chi xycloalkyl c¢6 1an luot tir 3 dén 7 nguyén tir cacbon,
hodc tir 5 dn 6 nguyén tir cacbon; vi du, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl hodc xycloheptyl.

Nhu duoc st dung & ddy, thuat ngit "aryl" dé cip dén nhém hydrocacbon vong
thom c6 6 dén 10 nguyén tir cacbon trong thanh phan vong, va c6 thé 1a vong thom mot
vong hodc hai vong. Vi du khéng giéi han bao gdm phenyl, naphtyl hoic
tetrahydronaphtyl.

Thuét ngit “heteroaryl ” Nhu duoc st dung & ddy, ding dé chi vong di vong thom
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c6 5 dén 10 canh chta 1 dén 4 nguyén tir khéac loai doc 1dp dugce chon tir nito, oxi, luu
huynh, ma vong dj vong thom nay cé thé 1a vong mdt vong ¢ 5 dén 6 canh hodc vong
c6 8 dén 10 canh dugc chén thanh vong hai vong trong d6 it nhit mot vong 12 vong
thom. Hé théng vong hai vong c¢6 thé dwgc chén véi mot hodc nhidu vong aryl,
xycloalkyl, hodc xycloalkyl di vong. Vi du khong gidi han ctia nhém heteroaryl , Nhu
dugc sir dung ¢ day, bao gff)m 2- hodc 3-furyl; 1-, 2-, 4-, hodc 5-imidazolyl; 3-, 4-, hodc
S-isothiazolyl; 3-, 4-, hodc 5-isoxazolyl; 2-, 4-, hodc 5-oxazolyl; 4- hodc 5-1,2,3-
oxadiazolyl; 2- hodc 3-pyrazinyl; 1-, 3-, 4-, hodc 5- pyrazolyl; 3-, 4-, 5- hoic 6-
pyridazinyl; 2-, 3-, hodc 4-pyridyl; 2-, 4-, 5- hodc 6-pyrimidinyl; 1-, 2- hodc 3-pyrolyl;
1- hodc 5-tetrazolyl; 2- hodc 5-1,3,4-thiadiazolyl; 2-, 4-, hodc 5-thiazolyl; 2- hoic 3-
thienyl; 2-, 4- hodc 6-1,3,5-triazinyl; 1-, 3- hodc 5-1,2,4-triazolyl; 1-, 4- hodc 5-1,2,3-
triazolyl; 2-, 4-, 5-, 6-, hodc 7-benzoxazolyl; 1-, 2-, 4-, 5-, 6-, hodc 7-benzimidazolyl; 2-
, 4-, 5-, 6-, hodc 7-benzothiazolyl; 2-, 3-, 4-, 5-, 6-, 7-benzo[b]thienyl; 2-, 3-, 4-, 5-, 6-,
7-, 8-, 9-benzo[b]oxepin; 2-, 4-, 5-, 6-, 7-, hodc 8-benzoxazinyl; 1-, 2-, 3-, 4-, 5-, 6-, 7-,
8, hodc 9-carbazolyl; 3-, 4-, 5-, 6-, 7-, hodc 8-xinnolinyl; 2-, 4-, hodc 5-4H-imidazo[4,5-
d] thiazolyl; 2-, 3-, 5-, hodc 6- imidazo[2,1-b] thiazolyl; 2-, 3-, 6-, hodc 7-imidazo[1,2-
b][1,2,4]triazinyl; 1-, 3-, 4-, 5-, 6-, hodc 7-indazolyl; 1-, 2-, 3-, 5-, 6-, 7-, hoic 8-
indolizinyl; 1-, 2-, 3-, 4-, 5-, 6-, hodc 7-indolyl; 1-, 2-, 3-, 4-, 5-, 6-, hodc 7-isoindolyl; 1-
, 3-, 4-, 5-, 6-, 7-, hodc 8-isoquinoliyl; 2-, 3-, 4-, 5-, 6-, hodc 7-naphtyridinyl; 1-, 4-, 5-,
6-, 7-, hodc 8-phtalazinyl; 2-, 4-, 6-, hoac 7-pteridinyl; 2-, 6-, 7-, hoic 8- purinyl; 2-, 3-,
5-, 6-, hodc 7-furo[3,2-b]-pyranyl; 1-, 3-, hodc 5-1H-pyrazolo[4,3-d]-oxazolyl; 2-, 3-, 5-,
hodc 8-pyrazino[2,3-d]pyridazinyl; 1-, 2-, 3-, 4-, 5-, hodc 8-5H-pyrido[2,3-d]-o-
oxazinyl; 1-, 2-, 3-, 4-, 6-, 7-, 8-, hodc 9-quinolizinyl; 2-, 3-, 4-, 5-, 6-, 7-, hoic 8-
quinolinyl; 2-, 3-, 4-, 5-, 6-, 7-, hodc 8-quinazolinyl; va 2-, 3-, 4-, hodc 5-thieno[2,3-
b]furanyl.

Nhu dugc st dung & day, cic thuat ngit “di vong” d& cap dén hé théng vong hodic
vong khong phai vong thom no hogic khong no, vi du, vong mot vong c6 dén 4, 5, 6,
hogc 7 canh, hogc hé théng vong hai vong c6é dén 6, 7, 8, 9, 10, 11, hodc 12 canh va
chira it nhat mot nguyén tir khac loai dwoc chon tir O, S, P va N, noi ma N, S va P ¢6 thé
tlly ¥ duge oxi hoa thanh cac muic oxi hoa khac nhau. Nhém di vong c6 thé duoc gin

voi mOt nguyén tir khac loai hodc nguyén tir cacbon. Vi du vé di vong bao gom
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tetrahydrofuran (THF), dihydrofuran, 1, 4-dioxan, morpholin, 1,4-dithian, piperazin,
piperidin, 1,3-dioxolan, imidazolidin, imidazolin, pyrolin, pyrolidin, azetidinyl,
tetrahydropyran, dihydropyran, oxathiolan, dithiolan, 1,3-dioxan, 1,3-dithian, oxathian,
thiomorpholin, va tuong tu. O vi tri cu thé, thuat ngit “di vong” con dung dé chi nhém di
vong ma dugc thé bing oxo; vi du, pyrolidin-2-on, 1,6-dihydro-pyridin-2(3H)-on,
pyridin-2-(3H)-on, va tuong tu.

Thut ngit “nguyén tir khac loai” nhu dugc st dung & day, ding dé chi nguyén tir
nito (N), oxi (O), luu huynh (S) hodc phospho (P), trong &6 N, S va P ¢6 thé tuy y dugc
oxi héa thanh cac murc oxi héa khéac nhau.

Thuat ngt “dung” dbi v6i hop chit, cong thirc, ché phidm hodc thanh phan nhu
dugce str dung & day, c6 nghia 12 khong c6 tac dong bat lgi lau dai dbi véi stre khoe noi
chung ctia d6i twong diéu tri.

Thuat ngit “ding” hop chit dugc d& cap c6 nghia 1a cho ddi tuwong can didu tri
bénh dung hop chét theo sang ché, mubi dugc dung, solvat dugc dung, hoic solvat cta
no.

Céc thuat nglt “su déng-sfr dung” hoidc “viéc dung két hop” hoic twong ty nhu
dugc st dung ¢ day bao gém viéc dung céac chét didu tri da chon cho bénh nhan riéng 1€,
va dugce dy tinh bao gdm céc phéc do didu tri ma chét diéu tri khong nht thiét phai
dugc sir dung trong cting mot ki diéu tri hogc sir dung cling mét lic.

Thuét ngit “chat pha lodng” nhu dwoc sir dung & day, ding dé chi cac hop chét héa
hoc duge ding dé pha lodng hop chét theo sang ché truéc khi van chuyén. Chit pha
lodng cling c6 thé dugc sir dung dé 1am hop chét 1am 6n dinh nhu dugce mé ta trén day.

Céc thuét ngit “lugng c6 hidu qua” hoic “lugng ¢ hiéu qua diéu tri” nhu dugc sir
dung & diy, ding dé chi mot lugng can thiét hop chét theo sang ché khi dwoc st dung s&
1am giam bét mot mirc d6 nao d6 mot hodc nhiéu triéu chimg cua bénh hoic didu trj tinh
trang bénh. Két qué co thé 1a su giam va/hodc su 1am diu cac d4u hiéu, triéu ching, hoac
céc nguyén nhan gy bénh, hodc bt ky bién ddi mong mudn nio trong hé théng sinh
hoc. Vi du, “lugng c6 hi€u qua” dung trong diéu tri bao gém hop chét dugc bao ho theo
sang ché dugc yéu ciu dé cung clp su giam dang ké vé& mat 1am sang cac tridu ching
ctia bénh. Lugng “cé hiéu qua” thich hgp trong céc trudng hop cu thé c6 thé duge xac

dinh bang cach sir dung phuong phap, vi du nhu nghién ctru thang lidu.
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Nhu duoce st dung & day, thudt nglt “gdy uc ché”, "su e ché" hodc “Gc ché” dé
cép dén su giam hoic sy ngin chin tinh trang, triéu chimg, hoic bénh, hoic rdi loan da
xac dinh, hodc sy giam dang ké hoat dong co ban cua mdt hoat dong hodc qua trinh sinh
hoc.

Thuat ngit “dugc dung” Nhu dugce sir dung & day, dung dé chi vat lidu, nhu 1a mot
chit mang hozc chat pha lodng, ma khong 1am mét hoat tinh sinh hoc hodc tinh chit cua
hop chét theo sang ché. Cac vat lidu nay khi dugc sir dung cho mot c4 thé khong gay ra
céc tac dong sinh hoc khéng mong mudn hodc bét ctr sy twong tic gy loai bd bét ky
thanh phan nao chira trong ché phim.

Thuat ngit “chéit mang” nhu dugce st dung & day, dung dé chi chit hodc hop chét
héa hoc ma tao diéu kién cho sy dua hop chét theo sang ché vao té bao hodc mo. Thuét
ngit "chat mang dugc dung" hu dwoc st dung & day, bao gdm cic dung méi, méi trudng
phan tan, chét bao vo, chit bé mit, cht chéng oxi héa, chét bao quan bét ky (vi du, chit
khang khuén, chét khang nim), chat déng truong, chit 1am cham sy hép thu, mudi, chat
bao quan, chit 1am dn dinh thudc, chét lién két, chét phan ra, chét béi tron, chéit tao
ngot, chéit tao mui, thudc nhudm, va cac chit twong tu va sy két hop cta ching, nhu da
dugc biét rd trong linh vyc nay (tham khdo, vi duy, Remington's Pharmaceutical
~ Sciences, 18th Ed. Mack Printing Company, 1990, trang 1289- 1329; trong Remington:
The Science and Practice of Pharmacy, 21% Ed. Pharmaceutical Press 2011; va cac phién
ban sau ndy ctia n6). Ngoai trir truong hop chit mang thong thudng khong phu hgp véi
hoat chét, viéc dung chét mang trong cac ché phim diéu tri bénh hodc duge phim duogc
xem xét.

Thuét ngit “mudi duge dung” Nhu dwoc st dung & ddy, dung dé chi cong thirc cia
hop chit ma khong gdy ra kich (g déng ké t6i co thé sinh vét sir dung né va khong lam
mét hoat tinh sinh hoc va tinh chit cta hop chét theo sang ché.

Thuat ngit “duoc phdm két hgp” Nhu dwogc st dung & day c6 nghia san pham 13 két
qua ciia su tron hodic két hop cia nhiéu hon mot hoat chit va bao gbm ca ché phém c6
dinh va ché phdm khong 6 dinh cta cc hoat chét. Thuét ngit “dugc phim két hop cb
dinh” c6 nghia 14 cac hoat chat, vi du, hop chét c6 cong thic (1), (2), (2A), (2B), (20),
(2D), (3A), (3B), (3C), (4) hoic (5), hodc mudi duge dung cia ching, va chét didu tri bd
sung, cling dugc dung cho bénh nhan ddng thoi dudi dang thuc thé hoic lidu ding duy
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nhét. Thut ngit “dugc phdm két hop khong ¢b dinh” nghia 13 c4c hoat chét, vi du, hop
chit ¢6 cong thirc (1), (2), (2A), (2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5) hoic
mudi duge dung cta ching, va chét diéu tri bd sung, dugc dung cho bénh nhan nhu cac
thuc thé riéng 1é c6 thé dong thoi, ddng nhét hoic lién hoan ma khong ¢ gi6i han dic
biét vé thoi gian, trong do, viéc dung nhu vay tao ra cac mtrc do cb hiéu qua diéu tri cua
hai hop chét trong co thé bénh nhan. Ché phdm khong ¢ dinh ciing 4p dung li¢u phép
cocktail, vi du, viéc dung ba hodc nhiéu hoat chét.

Thuat ngit “ché pham” hodc “dugc phdm” nhu dugc st dung & day, dung dé chi
hén hop cua it nhat mot hgp chét, nhu 1a hop chét ¢é cong thire (1), (2), (2A), (2B),
(2C), (2D), (3A), (3B), (3C), (4) hoic (5), hoic mudi duoc dung cia ching, véi it nhit
mdt va tuy y ¢o nhidu hon mdt thanh phén héa hoc duge dung khac, vi du nhu chit
mang, chét 1am én dinh, chét pha lodng, chat phén tan, chét tao huyén phu, chét 1am dic,
va/hoac ta duogc.

Thuét ngit “ddi twong” hodc “bénh nhan”, nhu dugc sit dung & day, bao gdm dong
vat c6 vii va dong vat khong phai dong vat ¢é vi. Vi du vé dong vat c6 vii bao gdm,
nhung khong chi giéi han 6, con ngudi, tinh tinh, duoi woi, khi, ngua, ctru, dé, lon; tho,
cho, meo, chudt lang, chudt nha, chudt guinea pig, va tuong tu. Vi du vé dong vat khong
phai dong vat co6 vu bao gém, nhung khong chi gidi han &, chim, ca va tuong tu. Péi
tugng thong thudng 13 con ngudi, va cé thé 1a ngudi ma dwoc chin doan 13 c¢6 nhu ciu
diéu tri bénh hodc rdi loan duge boc 10 trong ban mo ta.

Nhu duoc st dung & day, dbi twong “cin” diéu tri bénh néu dbi tuong nhan dugc

loi ich vé miét sinh hoc, strc khoe hodc chat lugng cudc séng tir viée diéu tri nay.

Thuét ngit “chit ddng phan quang hoc” hoiic “chit ddng phén l4p thd” nhu duoc st
dung & day, ding dé chi cAu hinh chit ddng phan 14p thé bat ky c6 thé ton tai cua hop
chit da biét theo sing ché va bao gdm ca céc chit ddng phan hinh hoc. Cin hiéu rang
phan tir thé ¢6 thé duoc gin vao tAm khong ddi xtg clia nguyén tir cacbon. Thuat ngit
“khoéng dbi xtng” d& cap dén cac phan tir ma c6 tinh chét khong thé chdng khit 1én anh
qua guong ctia nd, trong khi thuat ngit “déi xting” @& cip dén cac phan tir ma chdng khit
duogc 1én anh qua guong ciia nd.Vi viy, sang ché bao gdm céc chit ddng phan dbi

quang, chat ddng phan bt dbi quang hodc cac raxemat ciia hop chét. “Chit ddng phén
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d6i quang” 13 cip chit ddng phén 14p thé ma anh guong cua chung khéng thé chong khit
1én nhau. Hn hop c6 ty 18 1:1 ctia cip chét ddng phan dbi quang 13 hdn hop “raxemic”.
Thuét ngit ndy dugc dung dé xac dinh hdn hop raxemic khi can thiét. "Chit ddng phan
bat d6i quang” 13 chit ddng phan 1ap thé ma c6 it nhét hai nguyén tir khong ddi xtng,
nhung chiing ciing khong 13 anh guong ctia nhau. Héa lap thé tuyét d6i duge x4c dinh
theo hé théng Cahn- Ingold- Prelog R-S. Khi mdt hop chét 1a chit ddng phan déi quang
tinh khiét, héa 1ap thé & mdi cacbon khong dbi xtimg c6 thé dugc x4c dinh bing dang R
hodc S. Cac hop chét phan gidi ma cdu hinh tuyét dbi cta ching khong dugc biét 15 c6
thé duoc xac dinh (+) hoic (-) phu thudc vao huéng (quay phai hoic quay trai) ma
chiing 1am quay mit phang 4nh sang phan cuc & budc séng ciia vach natri D. Mot sb
hop chit duge mo ta trén day c6 mot hodc nhidu tim hodc truc khong dbi xtng va vi vy
c6 thé tao ra chit ddng phan ddi quang, chit dong phan bét ddi quang, va cic dang ddng
phan 1ap thé khac ma c6 thé dwoc x4c dinh, theo dinh nghia ciia héa l4p thé tuyét ddi, vi
du nhu (R)- hodc (S)-.

Thuat nglt "lugng c6 hi€u qua diéu tri" coa hop chét theo sang ché, nhu duge st
dung & day, diing dé chi lwong hop chét theo sang ché ma tao ra dép tng vé& mit sinh
hoc hoic stc khoe cua ddi twong, vi du, giam hoic trc ché hoat dong cua protein hodc
enzym, hodc lam thuyén giam céc tri¢u chirng, lam diu céc tinh trang, lam chim hodc tri
hodn tién trinh ciia bénh, hodc phong ngira bénh, v..v. Theo mdt phwong an khac khong
gii han boi, thuat ngit “lugng c6 hidu qua diéu tri” d& cap dén lugng hop chit theo sang
ché ma, khi ding cho déi tugng, 13 ¢6 hidu qua dé: (a) it nhit phan nao lam giam, Uc
ché, phong ngira va/hodc 1am diu tinh trang, hodc rdi loan hoic bénh (i) trung gian boi
EGFR kinaza, (ii) lién quan dén hoat dong ctia EGFR kinaza, hoic (iii) dwgc dic trung
bdi hoat dong ctia EGFR (binh thudng hoiac bat thuong) kinaza; (b) lam giam hoac rc
ché hoat dong ctia EGFR kinaza nay; hoic (c) 1am giam hoic trc ché su biéu hién cua
EGFR kinaza nay. Theo m¢t phuong an khac khong gidi han bai, thuat ngit “luong c6
hiéu qua diéu tri” d@é cap dén luong hop chét theo sang ché ma, khi dung cho té bao,
hodc md, hodc vat liéu sinh hoc khong thudc t€ bao, hodc mdi trudong, 14 hiéu qua dé it
nhit phan nao 1am giam hoic tic ché hoat dong ciia EGFR kinaza nay; hoic it nhit phn
nao 1am giam hoic rc ché sy biéu hién ctia EGFR kinaza nay.

Céac thuat ngit “tri bénh” “diéu tri” hodc “sy diéu tri” Nhu duoc st dung & day,
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dung dé chi phuong phép dé 1am diu, 1am giam hozc lam thuyén giam triéu chimg cua
bénh hogc tinh trang, phong ngilra c4c triéu chiing bd sung, 1am thuyén giam hodc phong
ngira cac triéu chimg do nguyén nhan chuyén héa, trc ché bénh hojc tinh trang, kim ham
su phat trién ctia bénh hoic tinh trang, 1am gidm bénh hoic tinh trang, gy ra boi sy két
hop hdi quy ciia bénh hojc tinh trang, 1am giam tinh trang gdy ra bsi bénh hogc tinh
trang, hodc 1am dung triéu chiig ctia bénh hodc tinh trang dé phong ngira va/hodc dé
diéu tri.

Ngoai ra, nhu duge st dung & ddy, thuat ngit “tri bénh”, “diéu tri” hodc “su didu
tri” bénh hoic rdi loan bat ky duoc dé cip dén theo mot phuong 4n, dé 1am thuyén giam
bénh hodc rdi loan (vi du, 1am chim hodic kim ham hodc 1am giam su phét trién coa
bénh hoic it nhit mét triéu ching lam sang cua nd). Theo phuong an khac, “tri bénh”,
“diéu tri” hodc “su didu tri” dé cap dén sy 1am dju hodc 1am thuyén giam it nhat mot
tham s vat 1y bao gdm nhiing tham s6 ma c6 thé khong dugc nhan biét bdi bénh nhan.
Thém chi theo phwong 4n khac, “tri bénh”, “diéu tri” hodc “su diéu tri” dé cap dén sy
diéu bién bénh hodc rdi loan, c6 thé v& vat 1y, (vi dy, su 6n dinh cia triéu chiing c6 thé
théy rd), sinh ly, (vi du, su én dinh cua tham sd vt 1y), hodc ca hai. Tham chi theo
phuong an khac, “tri bénh”, “diéu tri” hodc “su diéu tri” dé cap dén su phong nglra hodc
tri hodn su khéi phat hoic tién trinh ctia bénh hodc rdi loan.

Trir khi ¢ quy dinh khéc, thuat ngit “(cac) hop chét theo sang ché” hoic “(cic)
hop chét dugc dé xudt & ddy” dé cap dén hop chit ¢ cong thic (1) va cac cong thirc
phu cia né (Cong thirc (2), (2A), (2B), (2C), (2D), (3A), (3B), (3C), (4) hoic (5)), mudi
dugc dung ciia né, tién thude ciia nd, chit déng phan 1ap thé ctia n6 (bao gdbm chit dong
phan bit d6i quang va cht dong phan dbi quang), chit hd bién cua né, hop chit duoc
danh ddu ddng vi ctia n6 (bao gdm su thé doteri), cling nhu cac gbc dugc tao thanh (vi
du, da hinh, solvat va/hoéc hydrat).

Nhu dugce str dung ¢ day, thuat ngt "mot”, "nay” va cac thudt ngit trong tu dugce
dung trong ndi dung ctia ban mo ta (dic biét trong ndi dung yéu cau bao hd) dé chi ca sb
it va s6 nhiéu trlr khi c6 quy dinh khac trong ban mé ta hogic d6i 1ap rd rang v6i ndi dung
cua ban mo ta.

Cach thirc dit tén hoa hoc va so dd céu tric dugc st dung ¢ day dung va dua trén

cdc dac trung dit tén hoéa hoc khi dugc dung trong chuong trinh ChemDraw (ngudn
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cung cp tir CambridgeSoft Corp., Cambridge, MA). Trong trudng hop cu thé, cdu tric
va tén hop chat dugc bit ngudn tir viée ding Chemdraw Ultra (Phién ban 10.0) vd/hoic
ChemAxon Name Generator (JChem phién ban 5.3,1,0).

MO ta céc phuong an duge uu tién:

Sang ché dé xuit ché phim va phuong phéap didu bién hoat dong cia thy thé yéu td
tang truong biéu bi (EGFR). Theo mdt khia canh, sang ché dé xut hop chit ma hoat
dong nhu chét e ché cia EGFR. Cac phuong an khac theo sang ché dugce mo ta ¢ day.

Theo mdt khia canh, sing ché dé xuét hop chit c6 cong thirc (1), chit hd bién cua

nd, hodc mudi duge dung cia no:

o (R,
N >——( : ) "
N
\
(Rz)m y4 (1)

trong d6 vong A 13 aryl mdt vong hoic hai vong c6 6 dén 10 canh; heteroaryl ¢6 5
dén 10 canh chia 1 dén 4 nguyén tir khac loai duge chon tir N, O va S; hodc di vong
mot vong hodc hai vong c6 4 d&én 12 canh chta 1 dén 4 nguyén tr khac loai dugc chon
ter N, O va S, vatuy y duoc thé b?lng 0XO0;

Vong B 1a phenyl; heteroaryl ¢6 5 dén 6 canh chira 1 dén 3 nguyén tir khac loai
duge chon tir N, O va S; hodc dj vong ¢6 5 dén 6 canh chira 1 dén 2 nguyeén tir khac loai
duge chon tt N, O va S, va tuy y dugce thé bz"mg 0XO0;

E 1a NH hoac CH,;

R', R"va R? doc lap 1a hydro; halo; xyano; Cy.¢ alkyl; C¢haloalkyl; heteroaryl c6
5 dén 6 canh chira 1 dén 4 nguyén tir khac loai dugce chon tir N, O va S; phenyl, di vong
¢6 5 dén 6 canh chira 1 dén 2 nguyén tir khic loai duge chon tr N, O, S va P, va tuy y
duoc thé bing oxo; - X'-C(0)OR?; -X'-0-C(O)R?; -X'-C(O)R?;

-X'-C(O)NR'R’; -X'-C(O)NR*-X*-C(0)OR’*; -X'-C(O)NR*-X*-S(0)o, R% -X!-
NR'R’;

-X'NR*-X?-C(O)R?; -X'-NR*-X%-C(0)OR?; -X'-NR*-X>-C(O)NRR?;

-X'-NR*-X?-S(0)2R%; -X'-NR*S(0),R®; -X'-0S(0),R%; -X'-OR?; -X'-0-X*-OR?;

-X'-0-X*-8(0)p.R’; -X"-0-X*-NR'R’; -X"-8(0),R’; -X'-S(0)o-X>-NR'R>;
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-X'-C(O)NR*-X>-P(0)R**R®; -X'-NR*-X'-P(O)R**R®’; -X'-O-X'-P(O)R*R®;

-X'-P(O)R®-X'-NR'R?; -X'-P(O)R®R® hoic -X'-S(O),NR‘R’; trong d6 mbi
phenyl, heteroaryl , hodc di vong trong R! hodc R® khong duoc thé hodc duge thé béng 1
dén 3 nhém duoc chon tir OH, halo, C alkyl, Cy¢haloalkyl va C,_¢ haloalkoxy;

R’, R* va R’ déc 14p 12 hydro, Cy.¢alkyl hodc C,.¢ haloalkyl; hodc trong d6 R* va R®
cting véi N trong NR*R® ¢6 thé tao ra vong ¢6 4 dén 7 canh chira 1 dén 2 nguyén tir khac
loai dugc chon tir N, O, S va P, va tiy y dugc thé bé.ng 1 dén 4 nhém R’;

R® 14 Cyalkyl hodc C;.¢ haloalkyl;

R® va R® doc 1ap 13 hydroxy, C alkyl, Ci haloalkyl, C,¢ alkoxy, C,
haloalkoxy, aryl mot vong hodc hai vong c6 6 dén 10 canh; heteroaryl ¢6 5 dén 10 canh
chira 1 dén 4 nguyén tir khac loai duge chon tr N, O va S; hodc di vong mdt vong hoac
hai vong c6 4 dén 12 canh 1 dén 4 nguyén tir khac loai duge chon th N, O va S, va tuy y

duoc thé bang oxo;

Y
R
R™  trong d6 Y 1a O hodc NR';
R13 R14 R13 R14
R14
(a)
Rl
R“ R13 R“
R13
o) 14 T
A qOR 0\,3 R15 0 1
16 R17
R'6 R17 R12 17 RIS R17 R™R
(i)
(f) (9) (h)
R12
R16R17
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12 1617
R'2 R TRWR

e RS T st ) P AW RM™
0.-;11“,.«‘1‘“{‘;! O%"CN Q"'&N‘x"CN o~ \§M\0 0" 70 © 1;( ‘fi’»bf
o R R17 RT3 #8% ogjsw; o_J R¥R%as
©) () (a) ) (s) hodc (1)

R’ va R doc lap 1a hydro, halo, C,.¢ alkyl, C,.¢ haloalkyl, OH, xyano, C,.¢ alkoxy,
C,.¢ haloalkoxy;

Rlle RIb Rllc Rl Rlle RIF Rile Rllh Rlli Rilj itk o3 RIIl 440 14p 12 hydro,
Ci.salkyl hoac C;_g haloalkyl;

RZvaRr" doc lap 1a hydro, halo, xyano, C,.¢ alkyl hodc C;_¢haloalkyl;

R va R" doc 1ap 14 hydro, Cy alkyl, -L'-R%, -(CR?R),5-R® hogic -L>-RY, hoic
R va RY ciing v6i N trong NRMR" ¢6 thé tao ra vong ¢ 4 dén 7 canh chtra 1 dén 2
nguyén tr khac loai dugce chon tir N, O, S va P, va tuy y dugc thé béng 1 dén 4 nhém
RIS,

RS va R" doc 1ap 1a hydro hodc Cy.¢ alkyl; hodc R'® va R" cung vdi cacbon ma
chiing gén vao c6 thé tao ra Cs xycloalkyl;

X' va X? doc 14p 12 lién két hodc Cy4alkyl;

- X’ 1aCygalkyl;

X* 12 C,.6 alkyl;

R" 14 hydro, C,¢ alkyl, COR®, COOR*, CONR*R?' hoic S(O),R*,

R* 1a C,¢alkyl, C,. haloalkyl hoidc xycloalkyl;

R* 1a hydro hodc C,¢ alkyl; hoac R* va R¥ cung vdi N trong NR?R?! ¢6 thé tao
ra vong c6 4 dén 7 canh chtta 1 dén 2 nguyén tr khac loai dugc chon tr N, O, S, P va
tly y duoc thé bing 1 dén 4 nhém R%;

R’, R® va R*? ddc 14p 1a oxo, halo, hydroxy, C; alkyl, C;¢ haloalkyl, C,_ alkoxy
hodc C;_ haloalkoxy;

R* ddc 14p 1a C,.7 xycloalkyl, hodic di vong c¢6 4 dén 10 canh chira 1 dén 3 nguyén
tir khéc loai dugc chon tir N, O va S, va tiy y duogc thé bang oxo; va R khong duoc thé
hoic dugc thé bang C,¢alkyl, C,.¢ haloalkyl, -L*-R® hoic —L*-R;

R° va R® doc 14p 13 halo, xyano, hydroxy, -OR*, -NRR?, -NR-CO,R**, -NR-SO,-
R, -NR-COR?, -NR-C(0)-NRR*, -OC(0)-NRR*, hoic C,.¢ alkyl duoc thé bing halo,
C,.6 alkoxy, hydroxy hodc xyano;

-51-



23667

R? va R” doc 1ap 1a -SO,NRR?, -CONRR?, -C(0)OR*, -SO,R* hoic C(O)R%;
R* 1a Cy4alkyl, C;.ghaloalkyl, -L2-R** hoic «(CR*R"),.5-N(R*R),;

R 14 hydro, C. alkyl, C,haloalkyl, —-L*-R*" hodic «(CR;),.5-N(R*R?),;

R* 13 C 4 alkyl, C;.haloalkyl, -L2-R*° hojic /(CR*R"); 5-N(R*R),;

R*? R va R** doc 14p vdi nhau duge chon tir R?;

R, R* va R® doc 14p 14 hydro hodc Cy alkyl;

L', L% L vaL* doc 1ap 1a lién két hodc (CR*R®),3; va
nvamdoclaplal-3;vapvaqlal dén4;

hodc mubi duoc dung ctia né.

Theo phuong 4n khac, sang ché dé xuét hop chit c6 cong thirc (2) hodc mudi duoc

dung cda no:
o (R"),
o
N
\
(Rz)m Z (2)

trong d6 vong A 1a aryl mét vong hogc hai vong ¢ 6 dén 10 canh; heteroaryl c6 5
dén 10 canh chtra 1 dén 4 nguyén tir khéc loai duge chon tir N, O va S; hodc di vong cd
5 dén 6 canh chua 1 dén 2 nguyén tir khac loai dugce chon tr N, O va S, va tuy y dugc
thé bing oxo;

R'vaR" doc 1ap 1a hydro; halo; xyano; C,_¢ alkyl; C,.¢ haloalkyl;

- X!-NR'R’; -X'-OR?; -X'-8(0),.,R%; -X'-P(O)R**R®; phenyl khong dugc thé hodc
duogc thé bang C, alkyl; hodc heteroaryl ¢6 5 dén 6 canh chira 1 dén 4 nguyén tir khac
loai dugc chontir N, O va S;

R? dugce chon tir hydro, halo; xyano; Cy_¢ alkyl; C,.¢haloalkyl;

- X'-C(0)0R?; -X'-C(O)R?; -X'-C(O)NR'R’; -X'-C(O)NR*-X>-C(0O)OR?>;

- X'-C(O)NR*-X?-8(0)o,R%; -X'-NR'R’; -X'NR*-X%:-C(O)R?; -X'-NR*-X3-S(0),.
2R6;

- X-0R%; -X'-0-X*-OR?; -X'-8(0)2R%; -X'-0-X*-NR*R’; hoic heteroaryl c6 5
dén 6 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir N, O va S va khong dugc thé
hoic duoc thé bang C,.¢alkyl;
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R®, R*va R® doc lap 1a hydro, C . alkyl hodc C,_¢ haloalkyl; hoic trong d6 R*va R’
ciing véi N trong NR*R? ¢6 thé tao ra vong c6 4 dén 7 canh chira 1 dén 2 nguyén tir khac

loai dugc chon tir N, O, S va P, va tuy y dugc thé bﬁng 1 &n 4 nhém R7;
R® R®va R® 13 C 4 alkyl;

Y
R
R . d& xuit Z 1a vong di vong 6 4 dén
7 canh khi Z 13
Y 14 O hodc NRY;
R13 R' R
N
14
12 R ]/;/LR“ ]‘N Mq SR15
R R16 R17
(a)
R®1a (d)
R12
) 2*
=
/
16 R17 15 R17
R R R14 (h) )

(e)

Rg’ RIO’ Rlla, Rllb, R”c, Rlld’ Rlle, Rllf’ Rllg, Rllh’ Rlli’ Rllj’ R vaRM 3 hydro;

R, R", R16 va R17 doc 1ap 13 hydro hodic Cy.¢ alkyl;

R'* and R" d¢c 14p 1a hydro; C,.¢alkyl; -C(0)O-(C, alkyl); Cs.; xycloalkyl khéng
duge thé hodc dugc thé bfmg Cy.6 alkyl; hodc R™ va RP cung v6i N trong NRMRY ¢6
thé tao ra vong ¢ 4 dén 7 canh chtra 1 dén 2 nguyén tir khac loai duge chon tir N, O, S
va P, va tlly y dugc thé bing 1 dén 4 nhém R";

R’ vaR"™ doc lap 1a oxo, halo, hydroxy, C_¢ alkyl hodc C_¢alkoxy;

R" 1a hydro, COR* hoic COOR?;
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R* 1a C, 4 alkyl;

plal;

mvaqdocliplal dén 2; va

Vong B, X', X%, X va X* va n 1a nhu duoc xé4c dinh theo phwong 4n bét ky trong
s6 cac phurong 4n dugc mb ta trén day.

Theo phuong an khac, sang ché dé xuit hop chét ¢ cong thirc (2A), (2B), (20),
(2D), (3A), (3B) hoic (3C) hodc mudi dugc dung cua ching:

(R")n

(R"), o)
QE \>7N2—® @2[:\>7N2_@W
(R?)p, b (RO gj

N N
\ |
R® (2A) R? (2B)

(R"), o (R,

%[SNE@ @[ :\>—N>:_® R

\ N-Rs8
R® 20C) R (D),
RY),
RY), @
\
el gy
NH
Q[ >_ (R?)..
(R)nn
R
N
hs

(BA) (3B)
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o (R,
el
Gl e
N
2
(RO hN/R"
YJ (30);

trong d6 Y 14 O hoic NR"; va

R, R", R%, R R A, B, Y, m va n 1 nhu dugc xé4c dinh theo phuong 4n bat k¥
trong sd cac phuong an duoc md ta trén day.

Tham chi theo phuong an khac, sang ché dé& xuét hop chit c6 cong thic (4) hodc

muoi dugc dung cia no:

(o) W3;V\(1
N >—< w2
= \
| \>—NH W"'<
C/QIN RY
(R, \-R?

Y\// @)

trong d6 W', W, W* va W* doc 14p 1a CR' hoiic N; vaR, R", R%, R®, Y vam 1a
nhu dugc x4c dinh theo phurong 4n bat ky trong sé cac phwong an dwgc mé ta trén day.
Theo phuwong an cu thé, it nhét hai phén tir thé caa W', W2, W3 va W* 1a CR!, va con lai
laN.

Theo phuong an khac, sang ché d& xut hop chét c6 cong thire (5) hodic mudi dugce

o _w\1
Z N >—<\: /wz
N\ NH 7
QLN} Y,

(R?)m

dung cta no:

8
N-R

)
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trong do W' va W? doc lap 1a CR! hodc N; vaR!, R", R%, R® vam la nhu duoc xac
dinh theo phuong 4n bat k¥ trong s céc phwong an duge md ta trén day.

Céac hop chét dugc mo ta trén day chtra méot hoic nhiéu tdm hodc truc khong d6i
xtg va vi thé, c6 thé tao ra chit ddng phan di quang, chit ddng phén bat ddi quang, va
céc dang chit ddng phén 14p thé ma c6 thé dwoc xé4c dinh, theo dinh nghia cia héa lap
thé, nhu (R)- hoic (S)-. Sang ché bao gdm tét ca cc chét ddng phan c6 thé, bao gdm
hdn hop raxemic, hdn hgp tlly ¥ clia dang tinh khiét va trung gian. Cac chit ddng phan
hoat dong (R)- va (S)- tiy ¥ duoc didu ché dung synthon khong d6i xtmg hoic thubc thir
khéng dbi xtmg, hoic phén giai ding cic phuong phép thong thudng. Néu hop chit nay
chira lién két ddi, phan tir thé c6 thé c6 cAu hinh dang E hoic Z. Néu hop chét nay duoc
thé bang hai xycloalkyl, phan tir thé xycloalkyl c6 thé c6 cAu hinh dang cis- hodc trans-.
Moi dang chét h bién cling dugc bao gdm trong du dinh cta séng ché.

Cong thiic bat ky dwoc d& cip & déy ciing duoc du dinh dé tdn tai ca & dang khong
duogc danh dau cling nhu dang dugc danh dau déng vi cia hop chét. Hop chit dugc danh
dau ddng vi dugc md ta bing cong thirc theo sang ché ngoai trir mot hodc nhiéu nguyén
t6 ma dugce chon khéi lwong phan tir hodc sé khdi. Vi du ctia ddng vi c6 thé duoc két
hop vao trong hop chét theo sang ché bao gdm ddng vi ciia hydro, cacbon, nito, oxy,
phospho, flo, va clo, vi du twong tmg 1a °H, *H, ''C, C, “C, N, 1®F, 3'p, 3?p, *°3, 3¢C]
va 121, Séng ché bao gébm hop chit dwgc danh du céc ddng vi khac nhau nhu dugc xac
dinh trén day, vi du vé cac hop chit dwoc danh ddu ddng vi phéng xa hién c6 nhu 1a *H,
B¢, va "C. Hop chit dwoc danh diu ddng vi phong xa nay 1a hitu dung trong nghién
ctru vé chuyén héa (bing '*C), nghién ctru dong hoc ctia phan tmg (bing, vi du, *H hodc
*H), phwong phap phat hién hogic hinh anh, nhw 14 chup anh cét 16p nhe phat xa positron
(Positron Emission Tomography - PET) hodc chup anh cét 16p dién toan phat xa don
photon (Single-Photon Emission Computed Tomography - SPECT) bao gdm cac thir
nghiém sy phéan bd thube hodc co chit trong mo, hodc trong xa tri cho bénh nhan. Theo
phuong 4n cu thé, hop chit dugc danh déu "*F c6 thé dugc ding trong nghién ctru PET
hodc SPECT cu thé. Hop chét theo sang ché dwoc danh du d6ng vi va tién thudc cua né
nhin chung c6 thé dugc san xuat bang viéc thuc hién quy trinh di duoc boc 19 trong so
d6 diéu ché hoic trong phan Vi du thyc hién sang ché va diéu ché dugc mo ta sau day

bing céch thé thudc thir dwge dénh ddu ddng vi sin c6 bang thudc thir khong duge danh
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dau ddng vi.

Hon nita, su thé bang cic ddng vi ning hon, cu thé 1a doteri (vi du, *H hodc D) co
thé tao ra céc loi ich trong diéu tri két qua tir sy 6n dinh hon trong qua trinh chuyén héa,
vi dy, ting chu ky bén ri in vivo hodc giam liéu dwgc yéu ciu hoic cai thién chi sb trong
diéu tri. Trong ban mb ta ndy, doteri dugc coi nhur 14 phén tir thé ctia chit hop theo sing
ché. Nong do ctia ddng vi nang hon nay, dién hinh 13 doteri, c6 thé duoc xé4c dinh bang
yéu t6 1am gidu ddng vi. Thuét ngit "yéu t6 lam gidu ddng vi" nhu dugc st dung & day
1a ty sb gita do nhidu ddng vi va do nhidu cua yéu té ty nhién cua mot dong vi cu thé.
Néu phan tir thé ctia hop chét theo sang ché dwoc biéu thi bing doteri, sao cho hop chét
nay ¢ yéu té lam giau dong vi d& mdi hop chit nay dugc cu tao boi lwong nguyén tir
doteri it nhit 13 3500 (52,5% luong doteri két hop trén mdi nguyén tir doteri dugc thiét
ké), it nhat 13 4000 (60% lwong doteri két hop), it nhit 13 4500 (67,5% luong doteri két
hop), it nhét 1 5000 (75% luong doteri két hop), it nht 13 5500 (82,5% luong doteri két
hop), it nhét 12 6000 (90% lwong doteri két hop), it nhit 12 6333,3 (95% lugng doteri két
hop), it nhét 13 6466,7 (97% luong doteri két hop), it nhit 13 6600 (99% lugng doteri két
hop), hoic it nhit 13 6633,3 (99,5% lwong doteri két hop).

Hop chét theo sang ché duge danh déu ddng vi nhin chung c6 thé duogc san xudt
bang cac k¥ thuat thong thuong di biét trong linh vue nay hodc bing quy trinh twong tu
véi céc quy trinh duge md ta trong vi du va quy trinh ding kém theo thudc thir duoc
danh déu ddng vi phéng xa & vi tri ciia thube thir khong duge ddnh diu ddng vi phong
xa dugc st dung trude do.

Solvat dugc dung theo sang ché bao gdm cac solvat trong d6 dung méi d& két tinh
¢6 thé duoc thé béng chét dugc dénh diu déng vi, vi du, D,0O, dS-axeton, d®-DMSO.

Hop chit theo sang ché, vi du, hop chét c6 cong thie (1), (2), (2A), (2B), (2C),
(2D), (3A), (3B), (3C), (4) hoic (5), ma chira nhém c6 kha ning hoat dong nhu chét cho
va/hodc chit nhén céc lién két hydro c6 thé tao ra déng-tinh thé khi dung chét tao déng-
tinh thé thich hgp. Cac chit ddng-tinh thé nay c6 thé dwoc didu ché tir hop chéit theo
sang ché bing cic quy trinh tao ddng-tinh thé da biét. Cic quy trinh ndy bao gdm
nghién, dun néng, ddng-thing hoa, ddng-ndng chay, hoic tiép xuc trong dung dich chira
hop chét theo sang ché véi chat tao ddng-tinh thé dudi didu kién két tinh va phan tach
céc dong-tinh thé duoc tao ra tir quy trinh nay. Chéit tao ddng-tinh thé thich hop bao
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gbm cac chit duge mo ta trong séng ché s6 WO 2004/078163. Vi vay sang ché con cung
cap cac dong-tinh thé chira hop chit c6 cong thire (1), (2), (2A), (2B), (2C), (2D), (3A),
(3B), (30), (4) hoac (5).

Nguyén tir khong d6i ximg bit ky (vi du, cacbon hoic twong tu) cia hop chét theo
sang ché c6 thé c6 trong raxemic hozic chit 1am giau ddng phan dbi quang, vi du, ciu
hinh dang (R)-, (S)- hodc (R,S)-. Theo cac phuong 4n, mdi nguyén tir khong ddi xting c6
it nhat hon 50% chét ddng phan dbi quang, it nhit hon 60% chét ddng phan d6i quang, it
nhét hon 70% chét ddng phan d6i quang, it nh4t hon 80 % chét ddng phan déi quang, it
nhét hon 90 % chit ddng phan ddi quang, it nhit hon 95 % chét ddng phan ddi quang,
hoic it nhat hon 99 % chét dong phan dbi quang c6 ciu hinh dang (R)- hoic (S)-. Phin
tir thé ¢ thé & vi tri nguyén t6 ¢6 lién két khéng no, néu c6 thé s& c6 & dang cis- (2)-
hodc trans- (E)-.

Theo d6, nhu dugc st dung & ddy hop chét theo sang ché ¢ thé c6 & dang c6 thé
ctia chit ddng phén, ddng phan quay, atropisom, chit hd bién hodc hdn hop cua né, vi
du, nhu chit ddng phan hinh hoc (cis hoic trans) v& co ban 14 tinh khiét, chit ddng phan
bat ddi quang, cic chit ddng phan tiy y (thé déi quang), raxemat hodc hén hop cla
chiing. Hon hop chit dong phan bt ky ¢ thé duge phan tach dua trén sy khac nhau co
ban vé tinh chit 1y héa cta cic chit ddng phan thanh phdn thanh cac chit ddng phan
hinh hoc hoic dong phan quang hoc tinh khiét hodc vé co ban 1a tinh khiét, chit ddng
phéan bét ddi quang, raxemat, vi du, béng séc ki va/hodc su két tinh phan doan. Raxemat
bat ky ctia cac san phdm cudi hodc trung gian ¢ thé duoc phén tach thanh cac thé dbi
quang bang cac phuwong phap di biét, vi du, sw phan tach mubdi cua chit ddng phan bt
d6i quang, thu dugc bang phan g vdi axit hodc bazo hoat dong tiy ¥, va tach hop chit
tly y ¢4 tinh axit hoic tinh bazo. Theo phwong 4n cu thé, gc bazo ¢ thé duoc dung dé
hoa tan hop chét theo sing ché thanh cac chit ddng phén thé dbi quang cua nd, vi du, két
tinh phan doan mudi dugc tao ra bang axit quay quang, vi du, axit tartric, axit dibenzoyl
tartric, axit diaxetyl tartric, axit di-O,0'-p-toluoyl tartric, axit mandelic, axit malic hodc
axit camphor-10-sulfonic. San phim Raxemic ciing cé thé dwgc hoa tan bing sic ki
khong ddi xtmg, vi du, sic ki 16ng ap suét cao (High Pressure Liquid Chromatography -
HPLC) str dung chat hip phu khéng dbi xtmg.

Séang ché cling m ta phwong phap trc ché hoat dong cia EGFR kinaza trong té bao
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bao gdm sy tiép xtc té bao véi lwgng cé hiéu qua cua chit déi khang véi EGFR. Theo
mdt phuong 4n, ding lugng cé hidu qua diéu tri va tic ché hoat dong cia EGFR kinaza
con dan dén sy e ché sy tang trudng cua té bao. Theo phuong 4n khac, t& bao nay 1a té
bao ung thu.

Su trc ché d6 ting sinh cua t& bao duoc do bang phuong phap da biét trong linh
vuc ndy. Vi du, mot phép thir ty y dé do sy ting sinh ctia té bao 1a Phép thwr CellTiter-
Glo™ Té bao ton tai phat quang (CellTiter-Glo™ Luminescent Cell Viability Assay), c6
san trén thj truong clia hing Promega (Madison, Wis.). Phép thir nay xé4c dinh sd t& bao
séng s6t trong mdi trudng té bao dua trén su dinh luong ATP tao ra, 14 chi thi cho cac té
bao c6 hoat dong chuyén héa. Tham khao cta See Crouch va ddng tac gia (1993) trong
J. Immunol. Meth. 160:81-88, bing sang ché s6 U.S. Pat. No. 6,602,677. Phép thir c6
thé duge thuc hién dang 96 hoic 384 giéng, khién phép thir nay d& dang tu dong hoa
thanh hé thdng sang loc véi sé lwong mau 16n (HTS). Tham khao ctia See Cree va dong
tac gia (1995) trong AntiCancer Drugs 6:398-404. Quy trinh ctia phép thir bao gdm viéc
thém thudc thtr don (Thude thir CellTiter-Glo®) truc tiép vao méi trudng t& bao. Két
qua thu dugc tir sy ly giai té bao va su tao ra tin hiéu phat quang tir phan ung luxiferaza.
Tin hiéu phat quang ndy ty 1 véi luong ATP tao ra, ciing truc tiép ty 1& véi sb té bao
song tdn tai trong moi trudng té bao. S6 lidu c6 thé duoc ghi lai bing méy do quang
hoic thiét bi hinh anh camera CCD. Sy phét quang ndy duoc bidu hién bang don vi 4nh
sang twong d6i (Relative Light Units - RLU). Su rc ché ting sinh t& bao c¢6 thé dugc do
str dung c4c phép thir dém su hinh thanh khuén lac d3 dugc biét trong linh vuc nay.

Hon nita, séng ché mo ta phuong phap diéu tri tinh trang trung gian béi EGFR cho
d6i twong méc cac tinh trang néu trén, bao gdm viéc ding cho dbi tugng lugng co hiéu
qua diéu tri chit dbi khang v6i EGFR. Trong mot phuong 4n, tinh trang nay 1a bénh ting
sinh t€ bao.

Diéu trj rdi loan ting sinh té bao bing viéc diing chét déi khang v&i EGFR, két qua
13 su giam c6 thé quan séat duge v/hodic ¢6 thé do duge hodc su ving mit ciia mot hodc
nhiéu triéu chting nhu: giam v& s6 lwong t& bao ung thu hodc ving mit t& bao ung thu;
giam kich thuéc khdi u; ngan can viée té bao ung thur di vao cic co quan ngoai bién cach
khéng chon loc bao gém s lan rong ctia ung thu téi mé mém va xuong; e ché sy di

cdn khoi u; trc che, & mirc d§ nao d6 su tdng trudng clia khoi u; va/hodc lam gidm & mirc
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d6 nao d6, mot hodc nhiéu tridu ching lién quan dén bénh ung thu cu thé néu trén; giam
ty 16 mic bénh va tir vong; va cai thién chét lugng cudc séng. O mot mirc d6 nao do,
chit d6i khang véi EGFR c6 thé ngin ngira tw ting trudng vi/hodc giét cc té bao ung
thu hién c6 trong co thé, ¢ thé 1 sy kim him vi/hodic gdy doc té bao. Sw giam nhitng
déu hiéu hoic triéu chiing nay bénh nhan cé thé ciing nhan thay duoc.

Céc tham s6 dé danh gia su thanh cOng trong viéc didu tri nay va cai thién bénh cé
thé duge do bing cic phwong phép thong thuong da dugc cac chuyén gia vat 1y trong
linh vuc nay biét dén. Hiéu qua diéu tri trong didu tri ung thu c6 thé duoc do, vi du,
danh gia thoi gian tién trién cia bénh (Time to Diseaza Progression - TDP) va/hodc xac
dinh tbc d6 dép tmg (Response Rate - RR). Su di cin c6 thé duogc x4c dinh bing cach
kiém tra giai doan va xa hinh xwong va kiém tra ndng d canxi va cic enzym khac dé
x4c dinh sy 1dy lan ung thu vao xuong. Chup xa hinh CT ciing ¢6 thé dugc thyc hién dé
quan st su l1dy lan ung thur vao xuong chau va hach bach huyét da biét trong linh vuc
ndy. Chup X-quang va do ndng d¢ enzym bing cic phuong phép da biét trong linh vuc
ndy diing dé quan sat su di cin twong tng vao phdi va gan. Cic phwong phap thudng
duge st dung khic dé xac dinh bénh bao gém siéu am dai tryc trang (Transrectal
Ultrasonography-TRUS) va sinh thiét dung kim qua dai truc trang (Transrectal Needle
Biopsy-TRNB). Theo phuong 4n cu thé, viéc ding chat ddi khang véi EGFR 1am giam
ty trong khéi u (vi du, giam kich thudc hodc sw 4c tinh cia ung thw). Theo phuong 4n cu
thé khéc nita, viéc ding chat ddi khang véi EGFR dé tidu diét ung thu.

Quy trinh diéu ché hop chit theo séng ché

Thong thudng, hgp chét c6 cong thire (1) cb thé duge didu ché theo so dd bat ky
trong sb cac so d6 duge minh hoa dudi day, trong d6 A, B, RLRY, REL RS, E,nvamla
nhu dwge xac dinh theo phan tém tit sing ché, va Z* 13 gidng véi Z, ngoai trir mdi gbc
N-R® dugc thé bing N-H. Theo phuong 4n cu thé, E 1a NH. Trong so dd bét ky trong sb
cac so dd dudi day, géc duoc hiéu 13 nhu duge xac dinh bao gém nhém bao vé bét ky
ctia n6. Mot phuong phép dai dién di duoc biét trong linh vuc nay, trong ung voi cac
phuong phép theo sang ché, va khong gidi han bdi cac phuong phap khéc dé didu ché
hop chét theo sang ché.

Theo mét phwong 4n, hop chét ¢é cong thirc (1) ¢6 duoc didu ché theo so dd 1:

-60-



23667

CI-RY (12
o, R CrRe ) —(RY,
N S A Lgr hoics -3 I S P
% NN HO-R? (1-3 on LY o W R
(R?)m T&E« N\;;'“‘“‘“E Moo [ECHATHSREI——- {szm ﬂi‘&]}“ N }““*“*“E N
z Y
) &)

So dd 1

Trong so d 1, chét trung gian c6 cong thirc (I-1) phan tmg véi cong thtrc trung
gian (I-2), v6i sy c6 mat cua bazo trong dung moéi thich hgp. Mit khéac, hop chit c6
cong thire (1) ¢6 thé dugce diéu ché tir phan tmg ctia chit trung gian c¢6 cong thic (I-1)
v6i chdt trung gian c6 cong thic (I-3), voi sw ¢6 mit cua thude tht lién hop va bazo
trong dung moi thich hgp. Phan ing ndy xay ra trong dai nhiét do khoang tir -30°C dén
khoéng 50°C. Céc bazo thich hop bao gém nhung khong chi gidi han ¢, DIEA, K,CO;,
NaHCO;, va tuong tu.

Theo phwong 4n khéc, hop chat ¢ cong thirc (1) ¢6 thé duoc didu ché theo so dd
2, trong d6 A, R', R", R%, E, n va m 1a nhu dugc x4c dinh trong phan ban chét k¥ thuat

clia sang ché, va B 12 aryl hoic heteroaryl :
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So d6 2

Trong so dd 2, hgp chat c6 cong thirc (1) dugc didu ché tir phan tng cia chét trung
gian c6 cong thirc (I-8) véi chit trung gian c6 cong thire (I-9) véi su ¢6 mit cia thude
thir lién hgp va bazo (vi du, DIEA, trietylamin, K,CO5;, NaHCOs, va twong tu) trong
dung moéi thich hgp. Mt khéc, hop chét cé cong thirc (1) ¢6 thé duge didu ché tir phan
Ging ctia chét trung gian c6 cong thirc (I-8) v&i chit trung gian c6 cong thuc (I-10) vai su
c6 mit cua bazo (vi dy, DIEA, K,CO;, NaHCO;, va tuong tu) trong dung mdi thich hop.
Phén ng nay xay ra trong dai nhiét d6 khoang tir -30°C dén khoang 50°C.

Thudc thir lién hop thich hop d& ding trong cc so dd néu trén bao gbm, nhung

khong chi gi6i han &, 2-(7-aza-1H- benzotriazol-1-yl)-1,1,3,3-tetrametyluronium
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hexaflophosphat (HATU), O-benzotriazol-N,N,N’,N’-tetrametyl-uronium-hexaflo-
phosphat (HBTU), 1-etyl-3-(3-dimetylaminpropyl)cacbodiimit
clohydric/hydroxybenzyltriazol (EDCI/HOBt), va twong ty. Dung méi thich hop bao
gém nhung khong chi gidi han 6, CH,Cl,, DMF, THF va tuong tu.

Chét trung gian c6 cong thirc (I-8) ¢6 thé duoc didu ché theo so dd (3):

" NH N
. NOs NO, S ? (R%) A 8l YeNH
ATy RN . %, 5 2
S N o L G S ~fely
B S —NH ’}f“ z
(1-4) -6 Z (+7) (1-8)
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=N N
7 z
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So db 3

Trong so dd 3, chét trung gian ¢ cong thirc (I-4) (trong d6 X 1a nhém rdi chuyén
nhur 13 flo, clo, bromo, metoxy, etoxy va twong tir) phan (mg véi chat trung gian c6 cong
thirc (I-5) véi sy ¢ mét hodc Véng mat cia bazo (vi du, DIEA, trietylamin, K,COs,
NaHCO3, va tuong tur), cé thé 14 khong pha tap hodc trong dung méi thich hop nhu 13
DMF, DMA, N-metylpyrolidin va twong tu, tao ra chét trung gian c6 cong thic (I-6).
Phén g niy xay ra trong dai nhiét d6 tir nhiét do trong phong dén khoang 150°C. Hon
nita, chit trung gian ¢ cong thirc (I-6) ¢ thé duge chuyén héa thanh chét trung gian c6
cong thirc (I-7) bang phuong phép hydrat héa da duoc biét rd trong linh vuc nay (vi du,
H,, Pd/C, MeOH hoic H,, Raney-Ni, MeOH va tuong tu) hodc v4i sy cé mit cia chit
khir nhur 13 sét, kém va twong tu trong dung moi thich hop nhu 13 axit axetic hodc twong
tu. Chét trung gian c6 cong thirc (I-7) ¢ thé dwoc chuyén héa thanh chit trung gian c6
cong thuc (I-8) voi su c6 mat cua xyanogen bromua trong dung moi thich hgp nhu 1a
hdn hop ciia nude, MeCN va MeOH & dai nhiét d9 tir khoang nhiét do trong phong dén
khoang 60°C.

Theo céch khac, chat trung gian ¢ cong thirc (I-11) ¢6 thé dwoc diéu ché tir phan
mg ctia chit trung gian c6 cong thirc (I-7) vdi chit dbi tac ngung tu theo cap nhu la

trimetyl orthoformat, trietyl orthoformat, 1,3,5-triazin, formamit, N,N-dimetylformamit
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dimetyl axetal, axit formic va twong tu véi su ¢ mat hodc vrfmg mat cla axit (vi du,
AcOH, p-TSA, H,S04, HCO,H va twong ty) c6 thé 1a khong pha tap hodc trong dung
moi thich hop nhu 1a DMF, DMA, MeOH, THF, toluen va twong ty. Phan ing nay xay
ra trong dai nhiét d6 tir khoang nhiét d6 trong phong dén khoang 150°C. Hon nita, chat
trung gian c6 cong thirc (I-11) c6 thé duoc loai proton bé‘mg bazo nhu 1a BuLi, LDA,
LHMDS va tuong tw, va phan Gng véi chit c6 ngudn gdc azit nhu 1a p-toluensulfonyl
azit, dodexylbenzensulfonyl azit, metylsulfonylazit va twong tuy trong dung méi thich
hop nhu 13 toluen, THF va tuwong tu dé tao ra chat trung gian c6 cong thirc (I-12). Phan
g ndy xay ra trong dai nhiét do tir khoang -80°C dén khoang -20°C. Hon nita, chit
trung gian cé cong thirc (I-12) c6 thé bj khir thanh chét trung gian c6 cong thuc (I-8)
bing céc phan tmg di dugc biét trong linh vuc nay (vi du, H,, Pd/C, MeOH hoic
PPh;, THF/H,0 hodc Na,S,0,/THF/H,0O va tuong tu). Phan tng nay xay ra trong dai
nhiét do tir khoang -30°C dén khoang 60°C.

Séang ché ciing d& cap dén cac dang quy trinh ma thu dwoc hop chit nhu chit trung
gian & giai doan bat ky ctia quy trinh nay dugc ding nhu vét liéu ban diu va thuc hién
cac budc tiép theo ctia quy trinh, ho#c trong d6 vét liéu ban déu dugc tao thanh trong
diéu kién phén ting hoic duoc sir dung dudi dang dan xuét, vi du, dang dugc bao vé
hodc dang mubi, hogic hop chét thu dugc bing quy trinh theo sang ché tao ra trong cac
diéu kién cta quy trinh va hon nita quy trinh tai chd. Hop chat theo sang ché va chit
trung gian ciing ¢6 thé dugce chuyén héa 14n nhau theo theo cic phuong phap da duoc
biét trong linh vurc nay. Céc san phdm trung gian va san phim cudi c6 thé duoc didu ché
va/hodc tinh sach theo cac phwong phép tidu chuan, vi du, bing phwong phap séc ky,
phuong phap phan bd, (tai) két tinh, va twong tu.

Trong céc phan tng néu trén, nhdm chire hoat dong, vi dy, nhém hydroxy, amino,
imino, thio hodc cacboxy, chd ma nhitng nhém niy duge mong mubn cé mit trong san
pham cubi, c6 thé dugc bao vé @& tranh sy tham gia khong mong muén trong phan tng.
Pic diém ctia nhém bao vé 1a nhém ndy c6 thé dugc loai bo dé dang (vi du, khong xay
ra cac phan tmg thtr cdp khéng mong mudn), vi du, bing su ly giai dung dung moi, su
khir, ly giai ding 4nh sang hodc mit khac, trong cac diéu kién sinh ly (vi dy, bang su
phan cét ding enzym). Cac nhém bao vé phd bién c6 thé dugce dung kém theo cac thi

nghiém tiéu chuin (tham khao vi du ciia T.W. Greene va P. G. M. Wuts trong cudn
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“Protective Groups in Organic Chemistry,” 4™ g, Wiley-Interscience, 2006, va cac
phién ban sau nay cia no).

Tét ca cac budc cia quy trinh néu trén dugce dé cdp trén day va dudi day c6 thé
duge thuc hién trong cac didu kién da dugc biét trong linh vuc ndy, bao gdm céc diéu
kién dugc dé cap cu thé, véi su c6 mit hoic, phd bién 13, véi su ¢6 mat cia dung moi
hoic chét hoa tan, bao gém, vi du, chét trao ddi ion, nhu 14 chét trao dbi cation, vi du,
dang H+, phy thudc vao diéu kién mdi truong phan g vi/hodc cac chit phan tng &
nhiét d6 giam, binh thudng, hodc ting, vi du, trong dai nhiét do tir khoang -100°C dén
khoang 190°C, bao gdm, vi du, tir nhiét d6 xap xi -80°C dén x4p xi 150°C, vi du, tir nhiét
d6 -80 dén 60°C, & nhiét do trong phong, tir -20 dén 40°C hodc & nhiét do hdi luu, duéi
&p suat khong khi hogc trong mach déng kin, vi/hodc trong méi trudmg khi tro, vi dy,
trong moi truong khi argon hodc nito.

O moi giai doan ciia phan tmg, hdn hop céc chit ddng phan dugc tao thanh cé thé
dugc phan tach thanh céc chit dong phén riéng 1é, vi du, chit déng phan khong ddi
quang hozc chit ddng phan dbi quang, hodc thanh hén hop bét ky chira cic chét dong
phan mong muén, vi dy, raxemat hoic hdn hgp chira cac chit ddng phan khong ddi
quang. Hon hop chita cic chit ddng phan cé thé thu dugc theo sang ché c6 thé duge
phan tach bing cic phuong thirc di biét trong linh vyc nay thanh céc chit ddng phén
riéng 1¢; chét ddng phan khong déi quang c6 thé dwoc phén tach, vi dy, bang viéc phan
'bc") hdn hgp dung moi da giai doan, tai két tinh va/hodc phéan tach bing sic ky, vi du, trén
silicagel hodc bang, vi du, &p sudt moi truong ctia dung dich séc ky qua cot pha dao, va
raxemat c6 thé duoc phan tach, vi du, béng su tao mudi v&i chit tao mubi quang hoc
tinh khiét va c6 thé phan tach hdn hop chira chit ddng phéan khong déi quang, vi du,
bang phuong phap két tinh phan doan, hojic bing sic ky qua cot c6 vat lidu quang hoat.

Céc dung moi ma thich hop véi phan tmg cu thé bat ky c¢6 thé duge chon bao gdm
cac dung moi dugc dé cap cu thé trén day hoic, vi du, nudc, este, nhu 1 alkanoat mach
ngén cua alkyl mach ngén, vi du, etyl axetat; ete, nhu 1a ete mach cacbon khéng chira
vong thom, vi du, dietyl ete, hodc ete dang vong, vi du, tetrahydrofuran hoic dioxan;
dung dich hydrocacbon thom, nhu 1a benzen hodc toluen; rugu, nhu 1a metanol, etanol
hodc 1- hodc 2-propanol; nitril, nhur 1a axetonitril; hydrocacbon duwgc halogen hoa, nhu

la metylen clorua hodc clofom; amit cia axit, nhu 1a dimetylformamit hodc dimetyl
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axetamit; bazo, nhu 1a bazo di vong hodc bazo nito di vong thom, vi du, pyridin hodc N-
metylpyrolidin-2-on; anhydrit cua axit cacboxylic, nhw 13 anhydrit cua axit lkanoic mach
ngén, vi du, anhydrit clia axit axetic; hydrocacbon mach vong, théng hodc nhanh, nhu 1a
xyclohexan, hexan hodc isopentan, metylxyclohexan; hodc hdn hop ciia cic dung méi
ndy, vi dy, dung dich nuéc, trir khi c6 quy dinh khic dugc dé cdp trong ban mé ta ndy.
Hon hop dung mdi ndy c6 thé duge dung trong diéu ché, vi du, bing sic ky hodc phén
doan.

Hop chét theo sang ché co thé thu dugc & dang tu do, duédi dang mudi cua nd, hodc
& dang dn xuét tién thudc ctia né. Khi ca hai nhém axit va bazo ciing ¢ mit trong cuing
mot phan tir, hop chét theo sang ché c6 thé & dang mudi ndi, vi du, phan tr ludng tinh.

Nhu duge sir dung & day, thut ngit “mudi” hodc “cac mudi” dé cap dén mubi cong
axit hodc bazo cia hop chit theo sang ché. “Cac mudi” cu thé bao gém “mudi duoc
dung”. Thuét ngit “mudi dugc dung” d& cap dén mudi ma van giit duoc tinh chit va hiéu
qua sinh hoc ctia hop chét theo sang ché va, dic biét 13 khong c6 tic dong khéng mong
mubn vé sinh hoc hoc tinh chit ndo khac. Trong nhidu truong hop, hop chit theo sang
ché c6 kha ning tao mudi axit va/hoic mudi bazo do tac dung cia su ¢c6 mat ctia nhém
amino vd/hodc nhém cacboxyl hoic cic nhém bd sung tuwong tu.

Mudi cong axit duge dung ¢ thé duoc tao ra béng axit vO0 co hoac axit hitu co.
Céc axit vO co ma tir d6 mudi c6 thé dugc tao din xuit bao gém, vi du, axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va twong tu. Cac axit hitu co
ma tir 46 mudi ¢ thé dugce tao din xuét bao gé)m, vi du, axit axetic, axit propionic, axit
glycolic, axit oxalic, axit maleic, axit malonic, axit suxinic, axit fumaric, axit tartaric,
axit xitric, axit benzoic, axit mandeli, axit metansulfonic, axit etansulfonic, axit
toluensulfonic, axit sulfosalixylic, va tuong tu.

Mudi cong bazo duge dung c6 thé duoc tao ra bang bazo vd co hodc bazo hitu co.
Céc bazo v6 co ma tir 36 mudi c¢6 thé dugc din xuét bao g(“)m, vi du, mudi amoni va kim
loai thudc cot I dén XII cia bang tudn hoan cac nguyén t& héa hoc. Theo mot sb phuong
an, cac mubi nay dugc dan xudt tir natri, kali, nhém, canxi, sit, bac, kém, va déng; cac
mudi dic biét thich hop bao gém mudi nhom, kali, natri, canxi va magie. Cac bazo hitu
co ma tir d6 mudi c6 thé dugc tao din xuit bao gém, vi dy, amin bic mot, bac hai, va

béc ba, amin dugc the bao gobm amin ty nhién duoc thé, amin dang vong, nhua trao d6i
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ion bazo, va tuong tu. Mot s6 amin hitu co bao gém isopropylamin, benzathin, cholinat,
dietanolamin, dietylamin, lysin, meglumin, piperazin and tromethamin.

Theo mdt phuong 4n, sang ché dé xuét hop chét c6 cong thire (1), (2), (2A), (2B),
(20), (3A), (3B), (3C), (3D), (4) hoic (5) & dang mudi cua axetat, ascorbat, adipat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicacbonat/cacbonat, bisulfat/sulfat,
camphorsulfonat, caprat, clorua/hydroclorua, clotheophylonat, xitrat, etandisulfonat,
fumarat, gluceptat, gluconat, glucuronat, glutamat, glutarat, glycolat, hipurat,
hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat,
mandelat, mesylat, metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, sebacat, stearat, suxinat, sulfosalixylat, sulfat,
tartrat, tosylat, trifenatat, trifloaxetat hoac xinafoat.

Mudi duge dung theo sang ché c6 thé duge téng hop tir hop chét gbc, gbc axit
hoic bazo, biang cic phuong phép héa hoc théng thudng. Nhin chung, cic mubi nay co
thé dugc didu ché bing cach cho cic dang axit tu do ciia hop chit nay phan ung v&i mot
lugng bazo tuong Ung ty 1€ (nhu 1a Na, Ca, Mg, hodc K hydroxit, cacbonat, bicacbonat
hoic twong tw), hoic bing cho cic dang bazo tur do ctia hop chit nay phén ng v&i mot
luong axit twong Ung ty 1¢. Cac phan ing nay thong thudong dugc thuc hién trong nude
hodc dung mdi hitu co. Thong thudng, thuong duge yéu cdu mdi trudng khong chira
nudce nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, trong trudong hop thich
hop. Danh sach cac mudi cdng thich hgp co thé duge tim théy, vi dy, tham khao trong
“Remington: The Science and Practice of Pharmacy,” 21% Ed., Pharmaceutical Press
2011; va tham khdo trong “Pharmaceutical Salts: Properties, Selection, and Use,” cua
Stahl va Wermuth, 2™ Rev. Ed., Wiley-VCH 2011, va cac phién ban sau nay cua
chung).

Sang ché ciing d& xuit cac tién thudc cua hop chét theo sang ché chuyén héa in
vivo thanh hop chit theo sang ché. Tién thudc 1a hop chét hoat dong hodc khong hoat
dong duge bién dbi hoa hoc théng qua céc hoat dong sinh 1y in vivo, nhu 13 su thuy
phan, su chuyén héa va tuong tu , thanh hop chét theo sang ché sau khi dung tién thube
cho ddi twong. Su thich hop va céc k¥ thuat lién quan dén viéc diéu ché va ding tién

thudc nay dugc biet 16 bdi cac chuyén gia trong linh vuc nay. Tién thudc dua vao khai
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niém c6 thé dugc phén chia thanh hai loai khong riéng biét, tién thudc dang tidn chat
sinh hoc va tién thudc dang chét mang. (Tham khao trong “The Practice of Medicinal
Chemistry,” Ch. 31-32 Ed. Wermuth, Academic Press, San Diego, Calif., 2001, va cac
phién ban sau ndy ctia né). Nhin chung, tién thudc dang tién chét sinh hoc 1a hop chit &
dang khong hoat dong hozic do hoat dong it hon so véi hop chit thudc dang hoat dong
ma chira mot hodc nhiéu nhém bao vé va duge chuyén hoéa thanh dang hoat dong béng
sw chuyén héa hoic sy dung moi phan. Ca dang thudc hoat dong va san pham chuyén
héa bét ky duoc giai phong cb thé cé do giy doc té bao thip trong murc cho phép.

Tién thudc dang chét mang 13 hop chét thudc chtra gbc van chuyén, vi dy, ting
cuong kha ning hip thu va/hodc khu tri van chuyén thube dén vi tri cin tac dong. Tién
thuéc dang chit mang dwoc mong mubn 14 c6 lién két gifta gde 1a thude va gbe van
chuyén 13 lién két cong héa tri, tién thude nay ¢ dang khong hoat dong hoic c6 dd hoat
dong it hon hop chét thudc, va gbc vén chuyén bat ky dugc giai phong duogc coi 1a
khong gy ddc. Vi tién thudc ma gbe van chuyén duoc yéu ciu dé tdng cuong kha nang
hép thu, dic biét, sy giai phéng gdc van chuyén nay 13 nhanh chéng. Theo phuong an
khac, tién thudc theo yéu ciu ding gbc giai phong cham, vi du, c4c chét trung hop hodc
céc ban phan khac, nhu 13 xyclodextrin. Tién thudc dang chit mang c6 thé, vi du, dung
dé cai thién mot hodic nhiéu dic tinh sau: tdng tinh wa md, tdng thoi gian tac dung cua
dugc phém, ting d6 nhan biét vi trf dic hiéu, giam dg doc vai té bao va cac phan tng co
hai, va/hodic cai thién ché pham thubc (vi dy, do 6n dinh, do tan trong nudec, e ché tinh
chat cam quan hozc héa sinh 1y khong mong mudn). Vi du, tinh wva m& c6 thé tdng 1én
bing su dinh vi este clia mot hogic nhidu nhém hydroxy véi axit cacboxylic wva m& (vi
du, axit cacboxylic c6 it nhit mot phin 12 wa m&), hodc (b) nhém axit cacboxylic v6i
rugu wa m& (vi du, rugu ¢ it nhit mot ph?ln 1a wa m&, vi du, cac rugu mach cacbon
khong chira vong thom).

Céc tién thudc mau 13, vi dy, este clia axit cacboxylic tur do va din xuit S-axyl ctia
thiol va din xut O-axyl ciia rrgu hodic phenol, trong d6 axyl 12 nhu duge x4c dinh trong
ban mo ta nay. Tién thudc thich hop thuong 14 cac din xudt duoc dung cua este chuyén
héa dugc bang su dung mdi phan axit cacboxylic géc trong diéu kién sinh ly, vi duy,
alkyl este, xycloalkyl este, alkenyl este, benzyl este, alkyl este dugc thé mot 14n hodc hai

14n, nhu 12 -(amino, mono- hoic di- alkylamino, cacboxy, alkoxycacbonyl)- alkyl este,
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o-( alkanoyloxy, alkoxycacbonyl hodc di- alkylaminocacbonyl)- alkyl este, nhu 1a
pivaloyloxymetyl este va tuong tu dugc dung rdng rdi trong linh vyuc ndy. Ngoai ra,
amin dugc bao boc béi arylcacbonyloxymetyl dugc thé ma duge phan cit bing esteraza
in vivo giai phéng thudc nay & dang tu do va formaldehyt (thao khao cua Bundgaard
trong J. Med. Chem. 2503 (1989)). Hon nita, thudc chtra nhém NH c¢6 tinh axit, nhu 1a
imidazol, imit, indol va twong tu , dugc bao boc bai nhém N-axyloxymetyl (tham khao
ctia Bundgaard, “Design of Prodrugs,” Elsevier (1985) va cac phién ban sau nay cua
n6). Nhém hydroxy dugc bao boc bing este va ete theo sang ché sb EP 039,051 (Sloan
and Little) boc 16 tién thudc ctia axit Mannich - hydroxamic, quy trinh didu ché va st
dung tién thudc nay.

Hon nita, hop chét theo sang ché, bao gdm mudi cua ching, cling c6 thé thu duoc
& dang hydrat, hoic tinh thé cta chiing, vi du, c6 thé chira dung méi dung cho su két
tinh. C6 thé thu dugc cc dang két tinh khac nhau. Hop chit theo sang ché c6 thé 1a tu
nhién hodc bing thiét ké tao ra solvat véi dung mdi dugce dung (chira nudce); vi vy, sang
ché duoc dy dinh bao gdm ca dang solvat hda va dang khong solvat héa. Thuat ngit
"solvat" d& cép dén phén tir dang phirc ctia hop chét theo séng ché (bao gdm mudi dugc
dung cta ching) véi mot hoic nhiéu phan tir dung méi. Cac phan tir dung mdi nay
thuong dugc st dung trong linh vuc duge pham, dugc biét 13 khong gay hai cho ngudi
dung, vi dy, nuéc, etanol, va tuong tu. Thuit ngit "hydrat" dé cap dén phtc véi phén t
dung moi nay 1a nuéc. Hop chat theo sang ché, bao gém dang mudi, hydrat va solvat
clia nd, ¢ thé & dang ty nhién hodc bang thiét ké tao ra chit da hinh.

Hop chét theo sang ché & dang khéng bi oxi héa c6 thé dugc didu ché tir cac N-
oxit ctia hop chét theo sang ché khi cho phan tmg véi chét khir (vi du, luu huynh, luu
huynh dioxit, triphenyl phosphin, liti borohydrit, natri borohydrit, phospho triclorua,
tribromua, hodc twong tu) trong dung mdi hitu co tro thich hop (vi du, axetonitril,
etanol, dung dich dioxan, hodc twong tir) & nhiét d6 0 dén 80°C.

Quy trinh chung d¢ diéu ché hop chét theo sang ché dugc mé ta trong phin Vi du
thuc hién sang ché duéi day. T4t ca vat lidu ban dau, cac don vi cdu tric, thude thr, axit,
bazo, chét loai nudc, dung moi va chat xiic tac ding dé tdng hop hop chét theo sang ché
c6 thé c6 sin trén thi trudng hodc ¢6 thé duge san xuét bing cac phuong phép tdng hop

hitu co da duoc biét dbi véi ngudi ¢ hibu biét trung binh trong linh vuc nay (Tham
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khao trong Houben-Weyl Science of Synthesis volumes 1-48, Georg Thieme Verlag, va
c4c phién ban sau ndy cta né). Cac phwong phap duge mo ta trén ddy cé thé duge thyuc
hién theo thir tw thich hop bét ky trir khi ¢6 quy dinh khac dugc dé cap trong ban mo ta
ndy hodc gdy mau thuin vé mit ndi dung. Céc vi du dé xuét & day dung dé minh hoa,
nhung khong chi gidi han &, hop chit theo sang ché, va quy trinh diéu ché cac hop chit
nay.

Dugc ly va viéc ding

Sang ché @& xuit hop chét va ché phim ma c6 kha ning didu bién hoat dong cua
thu thé yéu t6 ting truong biéu bi (EGFR).

Theo mot khia canh, sang ché mo ta phuong phap rc ché thy thé yéu t6 ting
truong biéu bi (EGFR) cho ddi twong, gdm viée ding cho ddi tugng lugng cd hi¢u qua
didu tri cua hop chét theo sang ché, hodc mubi duge dung, este, hodc tién thudc cta no.

Ngoai ra, sang ché mé ta viéc ding hop chét theo sang ché dé didu tri tinh trang
trung gian boi EGFR. Vi du, sang ché d& xuét hop chit va ché phdm dé diu tri bénh
ung thu, bao gdm nhung khéng chi gidi han & cac bénh ung thu dudi day: ung thu phdi
té bao khong nhé (NSCLC), ung thu dau va cd, ung thu dai trang, ung thu vi, ung thu
tuyén tuy, ung thu budng trimg, ung thu da day, u thin kinh hé dém va ung thu tuyén
tién liét.

Cac bénh ung thu khac bao gém nhung khong chi giéi han & : biéu bi, miéng:
khoang miéng, mdi, ludi, mdi, hong; tim: sacdm (sacdm mach, sacom xo, sacom co van,
sacom md&), u niém, u co van, u X0, u m& va u quéi teratoma; Phdi: ung thu biéu mé phé
quan (té bao vay hodc biéu bi, t& bao nho khéng biét héa, t& bao 16n khong biét héa, ung
thu biéu mo tuyén), ung thu biéu md phé nang (dudi phé quan), u tuyén phé quan,
sacom, u lympho, u mo thtra thudc sun, u trung biéu mo; da day-rudt: thyc quan (ung
thur biéu mo té bao vay, thanh quan, ung thu biéu mé tuyén, sacém co tron, u lym phd),
da day (ung thu biéu mé, u lym phd, sacém co tron), tuyén tuy (ung thu biéu mo bng
dan sira, u tuy ndi tiét insulin, u tuy ndi tiét glucagon, u rudt non, ung thu dang hach,
ung thu VIP), rudt nho hic rudt non (ung thu biéu mé tuyén, u lym pho, u dang hach,
sacoOm Karposi, u co tron, u mach, u md, u xo than kinh, u x0), rudt 16n hodc rudt gia
(ung thu biéu mé tuyén, u tuyén bng, u tuyén 16ng nhung, u mé thira, u co tron), két

trang, két trang-truc trang, dai truc trang; truc trang, hé théng niéu sinh duyc: than (ung
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thur biéu md tuyén, u Wilm [ung thur nguyén bao than], u lym phd, bénh bach cau), bang
quang va ni¢u dao (ung thu biéu mo té bao vay, ung thw biéu mé té bao chuyén tiép, ung
thu biéu mé tuyén), tuyén tién liét (ung thu biéu mé tuyén, sacém), tinh hoan (ung thu
tinh hoan, u quéi teratoma, ung thu biéu mé phoi, u quai biéu mo, ung thu bidu mo da
con, sacom, ung thur biéu md té bao k&, u xo, u s¢i tuyén, u tuyén, u md); gan: ung thu
gan (ung thu biéu md t€ bao gan), ung thu bidu moé dng mat, u nguyén bio gan, sacom
mach, u tuyén cta té bao gan, u mach, ung thu 6ng din mat; Xuong: sacom tao xuong
(sacdm xuong), sacom X0, u md bao sgi ac tinh, sacom sun, sacom Ewing, u lym pho 4c
tinh (sacom té bao ludi), da u tiy, u nguyén séng té bao khéng 13 4c tinh, u Xuong sun
(hinh thanh xuong sun léi), u sun lanh tinh, u nguyén bao sun, u xo niém mo sun, u
xuong dang xuwong va ung thu té bao khong 16; hé than kinh: so (u xuwong, u mach, u hat,
u vang, viém xuong bién dang), mang nfo (u mang nio, sacoém mang nio, tang sinh than
kinh hé dém), ndo (ung thu nio té bao hinh sao, u nguyén bao tity, u than kinh hé dém, u
mang ndo that, u t& bio mam [u ndo tuyén ting], u nguyén bao thin kinh hé dém da
hinh, u than kinh hé dém it nhanh, u bao s¢i thin kinh, u nguyén bao vdng mac, cac khdi
u bam sinh), u xo than kinh day tay séng, u mang ndo, u than kinh hé dém, sacOm); phu
khoa: tir cung (ung thu biéu md niém mac tir cung), ¢b tir cung (ung thu c¢b tir cung,
chiing loan san tién ung thu ¢d tir cung), budng trimg (ung thu budng tring [ung thu
bidu mo tuyén dich k&, ung thu bidu mé tuyén dich nhiy k&, ung thu biéu mé khong
phan loai dugc], ung thu té bao hat-vd, ung thu té bao Sertoli-Leydig, ung thu té bao
mam chua biét héa, u quai melanin), 4m h¢ (ung thu bidu mé té bao vay, ung thu bidu
md duéi biéu bi, ung thu biéu mo tuyén, sacOm X0, u melanin), 4m dao (ung thu biéu
mo té bao sang, ung thu biéu md té bao vay, sacom hinh chim (sacém co van dang
phoi), dng dan tring (ung thu biéu mé), ung thu vii; Ung thu méu: Méu (bénh bach cAu
dong tity [c4p tinh va mén tinh], bénh bach ciu u nguyén bao lym phé cép tinh, chronic
lymphocytic bénh bach cau, cic bénh ting sinh té bao dong tiy, da u tiy, hoi chimg loan
san tiy), bénh Hodgkin, u lym phd khong phai Hodgkin [u lym phd 4c tinh] bénh bach
cau té bao tdc; rdi loan hé bach huyét; da: umelanin, ung thu biéu mé té bao nén, ung
thu bidu mé té bao vay, sacom Karposi, ung thu biéu md té bao gai, ndt rudi loan san, u
md, u mach, u xo da, seo 1i, bénh vay nén, tuyén giap: ung thu biéu mo tuyén giap thé

nht, ung thu biéu mo tuyén giap thé nang; ung thu biéu mé tuyén gidp thé tiy, ung thu
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tuyén giap khong biét héa, tan sinh da ndi tuyén typ 2A, tin sinh da noi tuyén typ 2B,
ung thu iy tuyén giap c6 tinh di truyén, ung thu tuyén thuong than, u than kinh hé dém
dang hach; va Tuyén thugng than: u nguyén bio than kinh. Té bio ung thu gdm céc té
bao bi anh hudng boi tinh trang bét ki trong s nhiing tinh trang dugc x4c dinh trén day.

Céc bénh ung thu khac bao gém nhung khong chi giéi han &, ung thu biéu mo
mdi, ung thu biéu mo thanh quan, ung thu biéu mé dudi hau, ung thu biéu mo ludi, ung
thu biéu md tuyén nudc bot, ung thu bidu mé da day, ung thu biéu md tuyén, ung thu
tuyén giap (ung thu bidu mé dang tay va dang nhi), ung thu biéu mo than, ung thu biéu
md nhu md than, ung thu biéu mo ¢b tir cung, ung thw biéu mé gbe tir cung, ung thu
biéu mo ndi mac tr cung, ung thr biéu mé mang dém, ung thu biéu mo tinh hoan, ung
thu biéu mé hé tiét niéu, u melanin, u ndo nhu 1a u nguyén bao hé dém, ung thu nio té
bao hinh sao, u mang ndo, u nguyén bio tiy va khdi u ngoai vi than kinh ngoai bi, ung
thu biéu mo6 bang quang ti mat, ung thu biéu m6 phé quan, da u tuy, ung thu té bao
day, u quai, u nguyén bao véng mac, ung thu mang mach 4c tinh, ung thu tinh hoan,
sacom co van, khoi u phat trién & dudi so gﬁn hau, sacom xXuong, sacoOm u sun, sacom
co, sacoém md, sacdm xo, sacom Ewing, va ung thu té bao plasma.

Theo mot phuong 4n, sang ché d& xudt hop chit va ché phdm cho diéu tri ung thu
phdi, ung thur phdi té bao khong nho, ung thu dai trang, ung thw vii, ung thu tuyén tién
liét, ung thu gan, ung thu tuyén tuy, ung thu no, ung thu than, ung thu budng trimg,
ung thu da day, ung thu da, ung thu xwong, ung thu da day, ung thu v, ung thu tuyén
tuy, u than kinh hé dém, u nguyén bao hé dém, ung thu biéu mo té bao gan, ung thu biéu
mo than dang nhu, ung thu biéu mé té bao vay dau va cd, bénh bach ciu, u lym pho, u
tuy, khdi u rin, hodc bénh ung thu do EGFR hoat héa khdi u. Sy hoat héa khéi u do
EGFR nay c6 thé tir EGFR dot bién; vi du, tir dot bién cia EGFR & vi tri G719S,
G719C, G719A, L858R, L861Q, dot bién x6a exon 19 hodc dot bién chén thém exon 20.
Su hoat héa khdi u do EGFR nay co thé tir su khuéch dai cua EGFR, st biéu hién cua
EGFR, va/hoic sy hoat héa phéi tir trung gian cia EGFR.

Séang ché ciing dé xuat hop chat va ché phdm dé diéu tri tinh trang khang lai lidu
phép dich 1a EGFR. Vi dy, liéu phép dich 12 EGFR niy c6 thé bao gdm su diéu tri bing
gefitinib, erlotinib, lapatinib, XL-647, HKI-272 (Neratinib), BIBW2992 (Afatinib),
EKB-569 (Pelitinib), AV-412, canertinib, PF00299804, BMS 690514, HM781-36b,
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WZ4002, AP-26113, cetuximab, panitumumab, matuzumab, trastuzumab, hodc
pertuzumab.

Séang ché ciing d& xuit hop chét va ché phidm dé diéu tri tinh trang khang lai lidu
phép dich 13 ALK. Vi du, liéu phap dich 13 ALK niy c6 thé bao gdm su diéu tri bing
crizotinib, SP-3026, AF802, X-396, hodac AP-26113.

Theo phuong an khéc, sing ché dé xuat hop chit va ché pham dé diéu trj bénh ting
sinh. Vi du, hop chét theo sang ché c¢6 thé dugce ding dé rc ché bénh ting sinh cia té
bao nhu 13 ting sinh cta gan, loan san tuyén va cac tdn thuong tién ung thu. Vi du vé
cac ton thuong tién ung thu c6 thé xuét hién trén da, mo, md thuc quan, md ndi biéu bi &
v va cd tir cung. Su e ché ¢6 thé danh gia dua vao viée tri hodn sy xudt hién cua khébi
u so cép hoac thi cép, lam cham sy phap trién cta khdi u so cép hoic tha cép, lam cham
hodc 1am giam d6 nghiém trong céc anh huong thir cip ciia bénh, ngin chin sy ting
treong cua khéi u va su hdi quy khéi u, va cac loai khac. Trong trudng hop tét nhét,
quan sét thdy su trc ché hoan toan, va c6 thé coi nhur 14 sy phong ngita hoidc su phong
ngtra hda hoc.

Tham chi theo phuong 4n khac, sing ché dé xuat hop chit va ché pham dé diéu tri
bénh tu mién, bénh gy viém, bénh trung gian boi hé mién dich, bénh vé xuong, bénh vé
chuyén héa, bénh vé& hé than kinh hozc thoai hoa hé than kinh, bénh tim mach, bénh lién
quan dén hormon, di ting, hodc hen suyén.

Mt khéc, sang ché dé xuét hop chat va ché phdm & diéu trj tinh trang dugc chon
tir viém, viém khép, viém khép dang thap, viém khép lién quan dén cot séng, bénh gut
viém khép, viém xwong khép, viém khép do tubi thiéu nién, va cac tinh trang viém
khép khéc, luput ban do hé théng (Systemic Lupus Erthematosus - SLE), tinh trang lién
quan dén da, bénh véy nén, eczéma, nam sam da, ching viém da, viém than kinh, di
g, dau nhtic, bénh dau nhtrc than kinh, sét, bénh phdi do rdi loan, viém phdi, hoi
ching suy hd hap & ngudi 16n, sarcoit phdi, hen suyén, bénh bui phéi silic, bénh viém
phdi man tinh, va bénh phdi tic nghé&n man tinh (Chronic Obstructive Pulmonary
Diseaza - COPD), bénh tim mach, chiing xo cimng dong mach, nhdi mau co tim (bao
gdm cac chi thi sau nhdi mau co tim), chiing huyét khéi, suy tim sung huyét, tén thwong
tim do tai tudi méu, cling nhu céc bién ching lién quan dén ting huyét ap va/hoic suy

tim nhu 13 tén thwong co quan hé mach, tai thu hep dong mach, bénh co tim, bénh d6t
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quy bao gdm dot quy thiéu mau do tic nghén va dot quy do xuét huyét, ton thwong do
tai twéi mau, ton thuong thin tai twéi mau, thidu mau bao gdm bénh dot quy va thiéu
mau ndo, va thiéu mau do bit ciu tim/mach vanh, cic rdi loan do tho4i hda than kinh,
bénh vé gan va viém thén, céc tinh trang thudc da day va rudt, bénh viém rudt, bénh
Crohn, viém da day, hdi chting rudt dé bi kich tmg, viém loét dai trang, cac bénh viém
loét, loét da day, bénh do vi khudn va virut xAm nhiém, bénh nhiém tring, sdc do nhifm
trang, nhiém vi khuin gram 4m, san, viém mang ndo, nhiém HIV, bénh nhiém tring co
h¢i, hdi ching suy gidm thit cép dan dén bi xAm nhidm hodc bénh 4c tinh, hoi ching suy
gidm thtr cdp din dén suy giam mién dich mic phai (Acquired Immune Deficiency
Syndrome - AIDS), AIDS, ARC (bénh phtrc hop cén AIDS - AIDS related complex),
viém phdi, bénh do virut herpes, dau co din dén nhidm tring, bénh ctim, bénh tu mién,
bénh vat chil phéan tmg v6i méanh ghép va sy thai ghép manh di ghép, diéu tri cic bénh
tai do hap thu xuong, bénh xdp xuong, bénh da xo cling, bénh ting sinh mach gém bénh
hinh thanh tin mach, su di can, réi loan hé than kinh trung wong c¢6 thanh phin giy viém
hodc gay chét theo chuong trinh, bénh Alzheimer, bénh Parkinson, bénh Huntington,
bénh xo cling teo co mdt bén, ton thwong diy sdng, va bénh than kinh ngoai bién, hodc
u lym phd té bao B ¢ ché. Theo phuong 4n khac, tinh trang ndy 13 céc bénh do viém,
viém khép, viém khép dang thép, viém khép lién quan dén cot séng, viem khép bénh
gut, viém xuong khép, viem khép thiéu nién, va cac tinh trang viém khép khéc, luput
ban d6 hé thdng (Systemic Lupus Erthematosus - SLE), céc tinh trang lién quan dén da,
bénh véy nén, eczéma, ching viém da, bénh dau nhitc, r6i loan vé phéi, viém phéi, hoi
chimg suy ho hip & ngudi 16n, bénh sarcoid phdi, hen suyén, bénh viém phdi man tinh,
va bénh phdi tic nghén man tinh (COPD), bénh tim mach, chitng xo cing ddng mach,
nhdi mau co tim (bao gdm cic chi thi sau nhdi mau co tim), suy tim sung huyét, tén
thuong co tim do tai twdi méau, bénh viém rudt, bénh Crohn, viém da day, héi ching dé
kich tmg & rudt, bénh bach cau, hodc u lymphd.

Mt khac, sang ché dé xut hop chét va ché phim dé didu tri bénh thoai héa thin
kinh. Céc vi du ctia bénh thoai héa than kinh bao gdm, nhung khong chi giéi han &,
bénh loan dudng ndo chét tring thugng than (Adrenoleukodystrophy- ALD), bénh
Alexander, bénh Alper, bénh Alzheimer, bénh xo cling teo mot bén co (con goi 1a bénh
Lou Gehrig), ching mat diéu hoa gidn mach, bénh Batten (con goi 1a bénh Spielmeyer-
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Vogt-Sjoegren-Batten), bénh ndo dang bot bién & ngudi do bd giy nén (Bovine
Spongiform Encephalopathy - BSE), bénh Canavan, hdi chitng Cockayne, bénh thoai
héa vé ndo va hach nén, bénh Creutzfeldt-Jakob, bénh mét ngu gay chét nguoi do di
truyén, bénh thodi héa thily tran thai duong, bénh Huntington, ching HIV kém theo sa
stt tri tué, bénh Kennedy, bénh Krabbe, bénh sa sut tri tué thé Lewy, bénh borrelia thin
kinh, bénh Machado-Joseph (con goi 1a M4t diéu hoa day séng tay ndo typ 3), bénh teo
da hé théng, da xo cting, hoi chiing ngu r{i, bénh Niemann Pick, bénh Parkinson, bénh
Pelizaeus-Merzbacher, bénh Pick, Xo cimg teo mot bén co so cip, bénh Prion, bénh bai
ligt trén nhan tién trién, bénh Refsum, bénh Sandhoff, bénh Schilder, bénh béan cip tinh
két hop véi thodi héa diy sbéng thir cAp gy thibu mau 4c tinh, bénh Spielmeyer-Vogt-
Sjogren-Batten (con goi 12 bénh Batten), chiing mét didu hoa day séng tiéu ndo (nhiéu
loai bénh v&i cac ddc tinh khac nhau), bénh teo co tiy, bénh Steele-Richardson-
Olszewski, bénh Tabes dorsalis, va bénh no nhiém doc.

Theo khia canh khéc, séng ché cing md ta phwong phap ngin ngira bénh khang lai
thudc gefitinib hogc erlotinib, bao gdm viéc ding cho ddi tugng luong cé hidu qua diéu

tri hop chat theo sang che, hodc muoi dugc dung, este, hodc tién thudc ciia né.

Duoc phim va sir dung dugc phdm

Theo mot khia canh, sang ché d& xuét dugc phim chira hop chét theo sang ché va
chét mang dugc dung, chit pha logng hoic ta duge. Duge phdm ndy cé thé duoc san
xuit diing cho dudng ubng, tiém tinh mach, tiém noi bi, tiém bép, tiém mang bung, ti€ém
dudi da, dung trong miii, tiém ngoai mang ciig, dudi ludi, trong so, trong 4m dao, trong
ndo thét, trong vo ndo, ngoai mang cung, thdm thiu qua da, tryc trang, bf?mg cach hit
vao, hodc dung tai chd.

Theo mdt phuong 4n, duge phdm ndy dugc san xuit ding cho duong udng. Duge
phém nay cé thé & dang dung dich, huyén phu, giot nhii twong, dang vién nén dai, vién
nén tron, dang hat pellet, vién con nhdng, vién nang chét long, dang bot, dang thudc dan,
nhil trong, sol khi, xit dang hoi, huyén phi, hodc dang bit ky ndo khéc thich hop cho st
dung. Ché phdm niy c6 thé dwoc didu ché dé giai phong 14p tic, giai phong chim, hoac
giai phéng theo didu khién hop chét theo sang ché.

T4 dugc duge dung thich hop bao gdm, vi du, a) chét pha lodng (vi du, lactoza,

dextroza, sucroza, manitol, sorbitol, xenluloza va/hodc glyxin); b) cic chit bdi tron (vi
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du, silic oxit, hoat thach, axit stearic, mudi magie hodc canxi va/hodc polyetylenglycol
ctia chiing); cho dang vién nén dai c) chat lién két (vi du, magie nhom silic oxit, hd tinh
bot, gelatin, nhua tragacan, metylxenluloza, natri cacboxymetylxenluloza va hoic
polyvinylpyrolidon); néu dugc yéu cau d) chét gdy rd, vi duy, tinh bot, aga, axit alginic
hodc mubi natri ciia nd, hoic hdn hop sui bot; va/hoac e) chét hép thy, thudc nhudém
mau, chét tao mui huong va chit tao ngot.

Céc ta duoce duge dung bd sung thich hop c6 thé 13 chét long, nhur 1 nuée va dau,
bao gf‘)m cac loai ddu mo, m& dong vat, dau thyc vat, hodc cé nguén géc téng hop, nhu
13 dau lac, dau dau tuwong, diu khoang, dau vimg va teong tu. Céc ta dugc dugc dung
nay co thé 1a dung dich mudbi, g0m acaxia, gelatin, hd tinh bot, bot talc, keratin, keo silic
oxit, ur€ va tuong tu. Ngoai ra, chét hd tro, chit 1am 6n dinh, chit 1am dic, chét boi tron,
va chét tao mau c6 thé dwoc diing. Theo mot phuong an, céc ta duge duogc dung bd sung
thich hop nay 1a vd tring khi dung cho d6i tugng. Nude 13 ta duoc thich hop khi ding
hop chit theo sang ché dé tiém ven. Dung dich mudi va dung dich dextroza va dung
dich glyxerol cfing c6 thé dugc ding nhu 14 céc ta dwoc dang long, dic biét trong trudng
hop nay 12 véi dung dich tiém. C4c ta dugc duge dung ciing bao gbm tinh bot, glucoza,
lactoza, sucroza, gelatin, mach nha, gao, byt my, da phén, silicagel, natri stearat,
glyxerol monostearat, bot talc, natri clorua, bot sita gdy, glyxerol, propylen, glycol,
nudc, etanol va tuong tu. Ché phém theo sang ché, néu dugc yéu cau, ciing c6 thé chua
vi lugng chét gdy thdm hoic tdc nhan nhii ha, hodc chit dém pH.

Céc ta duge dugc dung b sung thich hop bao gdm nhung khong chi gidi han 6,
chit trao dbi ion, nhém oxit, nhém stearat, lexitin, cac protein huyét thanh, nhu 1a
albumin huyét thanh nguoi, cic chit dém nhu 14 phosphat, glyxin, axit sorbic, hodc kali
sorbat, hdn hop glyxerit khong hoan toan cia cac axit béo thuc vét no, nudce, mudi hodc
chit dién phan, nhu 13 protamin sulfat, dinatri hydro phosphat, kali hydro phosphat, natri
clorua, mudi k&m, keo silic oxit, magie trisilic oxit, polyvinyl pyrolidon, polyacrylat,
sap, chét tring hop c6 polymer khéi 1a polyetylen-polyoxypropylen, m& long ctlru, cac
loai duong nhu 13 lactoza, glucoza and sucroza; tinh bot nhu 1a tinh bdt ngd va tinh bot
khoai tdy; xenluloza céc dan xuét cia né nhu 13 natri cacboxymetyl xenluloza, etyl
xenluloza va xenluloza axetat; nhya tragacan dang bdt; mach nha; gelatin; b0t talc; céc

t4 dugc nhu 1a bo cacao va sap dang thubc dan, ddu nhu 14 dau lac, dau hat bong; dau
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hoa rum; diu vimg; dau oliu; ddu ngd va diu ddu nanh; glycol; nhu 1a propylen glycol
hodc polyetylen glycol; céc este nhur 13 etyl oleat va etyl laurat, aga; chit dém nhu 13
magie hydroxit va nhdm hydroxit; axit alginic; nuéc khong chira chit sinh nhiét, dung
dich mudi déng trwong; dung dich Ringer; ruou etylic, va dém phosphat, ciing nhu cic
chét bdi tron thich hop khong gdy doc nhu 13 natri lauryl sulfat va magie stearat, cling
nhu chét tao mau, chat giai phéng, chét bao ngoai, chét tao ngot, chét tao mui va chét
tao huong, chit bio quan va chit oxi hoa ciing c6 thé c6 mit trong ché pham nay, theo
danh gia cua tac gia.

Ché phim dé ding theo dudng udng c6 thé & dang vién nén dai, vién ngam, dang
nudc hodc dang dau huyén phu, dang hat, dang bot, dang nhii trong, vién con nhdng,
sird, hoic cac vi du dang con ngot. Ché phim dang uéng c6 thé chira mét hodc nhiéu
chét, vi du, chét tao ngot nhu 13 fructoza, aspartam hoic sacarin; chat tao huong vi nhu
la cay bac ha cay, dau coa cay loc dé, hoac qué anh dao; chét tao mau; va chét bao quan,
dé cung cdp dugc pham hip din vi gidc. Mt khéac, ché phim dang vién nén dai hodc
vién nén tron c6 thé dugc bao boc dé lam chim sy phan rd va su hép thu trong éng tiéu
héa, do vay ché pham cung cép su hoat déng duy tri trong khoang thoi gian dai. Mang
thdm chon loc bao quanh hoat chit thAm théu 1am cho hop chét theo sang ché ciing thich
hop dé 1am ché phdm dé udng. Pbi v6i dang gia thé nay, dich thé tir moi trudng xung
quanh vién nang nay thim vio duoc bing sy din dong ctia hop chit nay va truong 1én
va dich chuyén chit nay hogic ché phim qua 16 hd trén mang. Cac dang gia thd van
chuyén nay c6 thé cung cip sy giai phdng chu yéu theo so d dang van chuyén thir tu
khong trai v6i so dd van chuyén dang nhon cta ché pham giai phéng 1ap tirc. Chét nhu
12 glyxerol monostearat hodc glyxerol stearat cfing cé thé hitu ich & dung lam vét liéu
tri hodn thoi gian. Ché phim dang udng ciing bao gdm cic ta dugc tiéu chudn nhu l1a
mannitol, lactoza, tinh bdt, magie stearat, natri sacarin, xenluloza, va magie cacbonat.
Theo mot phuong an, céc ta dugc nay déu theo tiéu chuin duoc.

Céac dang bao ché dang long cho duong udng bao gdm dang nhil twong, vi nhii
trong, dung dich, huyén phi, sird va dang con ngot duoc dung. Ngoai ra véi hoat chét
theo séng ché, dang chét 1ong bao ché c6 thé chira chét pha lodng tro thudng duge dung
trong linh vuc nay nhu 13, vi du, nudc hodc cac dung moi khac, chét 1am tan va chét nhi

twong nhu 1a rugu etylic, ruou isopropylic, etyl cacbonat, etyl axetat, rugu benzylic,
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benzyl benzoat, propylen glycol, 1,3-butylen glycol, dimetylformamit, diu (dic biét, diu
hat bong, dau tir cay than cu, dau ngo, dau mam, diu oliu, diu thiu dau, va dau vung),
glyxerol, rugu tetrahydrofurfurylic, polyetylen glycol va sorbitan chira cic este cia axit
béo, va hdn hop clia ching. Ngoai cic chat pha lodng tro, ché phim dang udng ciing ¢6
thé chita céc ta duge nhur 14 chit gay thdm, chit nhii héa va chit tao huyén phi, chét tao
ngot, chat tao huong vi, va chit tao mui.

Bao ché dang rén gém vién nén dang dai, vién boc duong, vién con nhdng, vién
nén dang tron, va dang hat c6 thé duoc san xuit véi 16p boc hodc 16p vo bén ngoai nhu
12 phit bao vé khoi dudng tiéu héa, phi didu khién s giai phéng va cac loai phu khac da
duoc biét 6 trong linh ve duoc phdm. Vi bao ché dang rén, hoat chit nay cé thé dugc
tron 1an véi it nhit mot chit pha lodng tro nhu 13 sucroza, lactoza hodc tinh bot. Cac
dang bio ché ciing c6 thé chira, theo thong 18, cic chét bd sung khéc ngoai chit pha
lodng tro, vi du, chét bdi tron cho ép vién va cac chit hd trg su ¢ép vién khac nhu magie
stearat va vi tinh thé xenluloza. Trong trudng hop vién nhong, vién nén dang tron va
vién nén dang dai, dang bao ché ciing c6 thé chira chit dém.

Theo phuong 4n khac, ché phim niy c6 thé dugc didu ché dé ding theo duodng
tiém bang cic cach tiém khéc nhau, bao gdbm nhung khéng chi giéi han &, tiém tinh
mach (bao gdm ca tiém tinh mach nhanh), tiém du6i da, tiém bép, va dung trong dong
mach. Cac dang dé dung theo dudng tiém nay dwoc ding & dang vo tring hoic dung
dich cho tiém khir tring duge, huyén phii, cic san phim khé va/hodc dong khod sin sang
cho tai hoa tan hodc dang huyén phi trong cic phurong tién dugc dung cho tiém (dang
bt hoan nguyén dugc) va dang nhil twrong. Cac phuong tién dugce dung trong dang phin
liéu ndy bao gébm nhung khong chi gi6i han &, nuéc cho tiém USP; phuong tién dang
nuée nhu 14 nhung khong chi gidi han &, tiém natri clorua, tiém Ringer, tiém Dextroza,
tiém dextroza va natri clorua, va tiém Ringer lactat; cac phuong tién tron véi nudc nhu
la nhung khong chi giéi han ¢, rugu etylic, polyetylen glycol, va polypropylen glycol;
va cac phuong tién khong chira nudc nhu 1a nhung khong chi gidi han &, dau ngd, diu
hat bong, dau lac, dau vung, etyl oleat, isopropyl myristat, va benzyl benzoat.

Theo phwong 4n khac, ché phdm nay c6 thé dugc didu ché dé dung trong mii qua
cac phuong tién thich hgp dung trong mfii, hodc qua con dudng qua da, dung cic dang

cao dén trén da di dugc biét rd d6i v6i ngudi ¢ hidu biét thong thudng trong linh vuc
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nay. Khi ding & dang h¢ théng diéu tri qua da, dang phén liéu nay c6 thé duoc dung lién
tuc hon 12 gian doan véi dang phan lidu ding dé udng. Cac dang phén lidu dé dung tai
chd hodc qua da hgp chét theo sang ché bao gdm thubc md, bot nhdo, kem, thudc boi
ngoai da, gel, dang bdt, dang nudc, dang xit, dang xéng hoic cao dan. Cac thanh phin
hoat chit nay c6 thé duoc tron thém vé&i chét mang duoc dung va chét bao quan hodc
chit dém bét ky trong diéu kién vo tring khi dugc yéu ciu. Ché phdm dung cho mit,
thubc nho tai, thubc m& mit, dang bot va dung dich ciing dugc dy tinh 1a thudc pham vi
cla sang ché. Dang thubc md, bot nhéo, kem va gel ngoai hoat chét theo sang ché co thé
chira, t4 dugc nhur 13 m& dong vat va thuc vat, dau, sap, parafin, tinh bdt, nhya tragacan,
cac din xuét cua xenluloza, polyetylen glycol, silicon, bentonit, axit silixic, bot talc va
kém oxit, hosic hdn hgp ciia ching. Dang bot va dang xit, ngoai hop chét theo sang ché
c6 thé chira, ta duge nhu 13 lactoza, bot talc, axit silixic, nhom hydroxit, canxi silic oxit
va bdt polyamit, hoic hdn hgp cia cic chat ndy. Dang xit c6 thé chita bd sung cac chét
day thong thudng nhu 13 cloflohydrocacbon.

Theo phuong 4n khac, cic ché phim nay c6 thé duoc diéu ché dé ding qua duong
truc trang hodc 4m dao. Ché phdm dé ding qua dudng truc trang hodc 4m dao tdt hon
néu & dang thudc dan c6 thé dugc didu ché bang cach tron hop chit theo sang ché vdi ta
dugc hodc chit mang khong gy kich tmg nhur 13 bo cacao, polyetylen glycol hogc sap
cua thudc dan 1a dang chét rin & nhiét 40 moi truong nhung 13 chét long & nhiét d6 co
thé va vi thé s& tan chay & xoang tryc trang hodc 4m dao va giai phéng hoat chét theo
sang ché. Céac ché phém rin coa cung mot loai ¢6 thé dugce tao ra dang chit don mém
vién con nhdng gelatin c6 chét don cimg ding céc t4 dwge nhu 13 lactoza hoic dudng
stta ciing nhur cac polyetylen glycol ¢6 khéi lugng phén tir 16n va tuong tur.

Ché phdm c6 thé dugc diéu ché theo cac phuong phap thong thuong tuong Gng 1a
tron, tao hat hodic bao boc va cac ché phém nay cé thé chira, theo mot phuong an, tir
khoang 0,1% dén khoang 99%; va theo phurong 4n khéc tir khoang 1% dén khoang 70%
hop chit theo sang ché theo khdi lwong hodc thé tich.

Séang ché ciing dé xut cac duoc phdm va phan lidu dang khan chtra hop chét theo
sang ché 1a cAc hoat chat, do nudc c6 thé gay ra sy phan hiy cia mot sb hop chét. Duoc
phdm va phén liéu dang khan theo sang ché c6 thé dwoc didu ché dung céc thanh phén

khan hogc c6 d¢ hut 4m 13 thép va trong diéu kién hoi 4m hodc d6 4m 1a thdp. Dugc
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pham dang khan c6 thé duoc diéu ché va bao quan sao cho van giit duge trang thai khan
ban dau cta né. Do vdy, cic ché phdm dang khan dugc déng g6i bing cac vt lidu da
biét c6 thé ngan ngira su phoi nhidm vé&i nude sao cho cac ché pham nay c6 thé dugc
bao gdm trong cac ché phim kit. Céc vi du vé déng g6i thich hop gdm nhung khong chi
gi6i han &, 14 kim loai, nhua, vat chita don vi lidu dugc han kin (vi du, 19), dang vi rdng,
va dang dai.

Sang ché ciing d& xuét dugc pham va dang phén liéu ma chira mot hodc nhiéu chét
giam tbc @6 dé hop chét theo séng ché bi phan hily nhu hoat chét. Cac chét nay, dugc dé
cép trong ban mo ta ndy 14 “chét 1am 6n dinh”, bao gdém nhung khong chi gidi han ¢,
chét chéng oxi héa nhu 12 axit ascorbic, dém duy tri d6 pH, hoic dém duy tri d6 mudi,
A2

Theo khia canh khac, cac duoc phém nay c6 thé chtra mot hodc nhiu chét didu tri
b6 sung. Hop chét theo sang ché va cic chét didu tri bd sung c6 thé hoat dong nhu chit
phu gia hosc chat hiép ddng.

Theo mot phwong 4n, hop chat niy c6 thé duoc ding két hop v6éi mot hodc nhiéu
chit diéu tri (vi du, cac phan tir nhé, khang thé don dong, ARN dbi ma, va céc protein
dung hop) dé diéu bién tinh hiéu cua protein kinaza lién quan dén céc trang thai khéc
nhau ctia bénh. Céc vi du vé cic kinaza ndy c6 thé bao gdém nhung khéng chi gi6i han o:
cac kinaza ddc hiéu serin/threonin, cac phosphatidylinositol-3-kinaza (kinaza PI3), cic
kinaza lién quan dén phosphatidylinositol-3 kinaza, mTOR, kinaza dic hiéu thu thd
tyrosin va kinaza ddc hiéu véi thu thé khong c6 tyrosin. Kinaza serin/threonin bao gdm
c4c kinaza protein hoat héa mitogen (Mitogen-Activated Protein Kinaza - MAPK),
kinaza ddc hi¢u cho gidm phan (Meiosis Specific Kinaza - MEK), kinaza AKT, RAF
PLK1, vi aurora. C4c vi du vé ho thu thé clia kinaza bao gdm thu thé yéu tb tdng truong
biéu bi (Epidermal Growth Factor Receptor - EGFR) (vi du, HER2/neu, HER3, HER4,
ErbB, ErbB2, ErbB3, ErbB4, Xmrk, DER, Let23); thu thé yéu t§ ting trudng soi nguyén
bao (Fibroblast Growth Factor -FGF) (vi du, FGF-R1, GFF-R2/BEK/CEK3, FGF-
R3/CEK2, FGF-R4/TKF, KGF-R); thu thé yéu t6 ting trudong/phin tin té bao gan
(Hepatocyte Growth/Scatter Factor Receptor - HGFR/SF) (vi du, MET, RON, SEA,
SEX); thu thé insulin (vi dy, Ins-R, IGFI-R, ALK, ROS); Eph (vi du, CEK5, CEKS,
EBK, ECK, EEK, EHK-1, EHK-2, ELK, EPH, ERK, HEK, MDK2, MDK35, SEK); Axl
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(vi du, Mer/Nyk, Rse); RET; va thu thé yéu tb tdng truong tiéu cu bi bién dbi (Platelet-
Derived Growth Factor Receptor - PDGFR) (vi du, PDGF alpha - R, PDG beta - R,
CSF1-R/FMS, SCF-R/C-KIT, VEGF-R/FLT, NEK/FLK1, FLT3/FLK2/STK-1). Céc ho
kinaza thu thé khong c6 tyrosin bao gdm nhung khong chi gidi han &, BCR-ABL (vi du,
p43, ARG); BTK (vi du, ITK/EMT, TEC); CSK, FAK, FPS, JAK, SRC, BMX, FER,
CDK va SYK.

Hop chét theo séang ché cling ¢ thé duoc dung két hop véi mot hodc nhiéu chit ma
diéu bién céc qua trinh hodc cac dinh huéng sinh hoc khong phai kinaza. Cic dinh
huéng nay bao gdm cac enzym loai nhém axetyl cta histon (Histon Deacetylaza -
HDAC), enzym metyl hda ADN (DNA Metyltransferaza - DNMT), qué trinh dong mau,
TLRO, qué trinh hedgehog, COX-2, aromataza, protein séc nhiét (vi du, HSP90), va
proteosom.

Theo phwong én khéc, hop chét theo sang ché ¢6 thé duge két hop véi chit chdng
ung thu (vi dy, c4c phan tit nhd, khang thé don dong, ARN dbi nghia, va protein dung
hop) dé e ché mot hodc nhidu dinh huéng sinh hoc nhu 1a vorinostat, erlotinib,
gefitinib, lapatinib, sunitinib, dasatinib, sorafenib, MGCD265, Pazopanib, Regorafenib,
Rapamycin, Temsirolimus (CCI-779), Ridaforolimus (MK8669), PF-04691502, DS-
7423, Tanespimycin, GDC-0449, PF-04449913, IPI-926, X1.139, TAK-441, MK-2206,
GSK2110183, AZD6244, GDC-0941, XL765, CAL-101, BAY80-6946, X147, PX-
866, AMG 319, Volazartib, BMS-582664, motesanib, pasireotit, Romidepsin,
Exemestane, letrozol, anastrozol, TemIntedanib, bortezomib, XL-518, GSK1120212,
MSC1936369B, Selumetinib (AZD6244), PD-325901, BAY86-9766, RDEA119, TAK-
733, RO4987655, , EMD 1214063, AMG 208, XL.880, AMG 337, tivantinib (ARQ
197), , AZD6244, BMS-908662, BAY 43-9006, X1.281, RO5126766, GSK2118436,
Vemurafenib (RO5185426, PL.X4032), MetMADb, Crizotinib, ASP-3026, AF802, X-396,
AP-26113, CNF2024, RG108, BMS387032, Isis-3521, bevacizumab, trastuzumab,
pertuzumab, MM-121, U3-1287 (AMG 888), cetuximab, panitumumab, zalutumumab,
nimotuzumab, matuzumab, AV-299, PRO143966, IMC-A12, R1507, AVE-1642,
Figitumumab, OSI-906, Intedanib, AMG 102, AMG 900, MLN8237, AG24322,
PD325901, ZD6474 (vandetanib), PD184322, Obatodax, ABT737, XL-647, neratinib,
afatinib, HM781-36B, AV-412, canertinib (CI-1033), Dacomitinib (PF00299804), hoic
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BMS 690514. Nhitng su két hop nay c6 thé ting cudng hiéu qua didu tri hon moi chit
diéu tri riéng 1& bat ky va c6 thé ngan ngtra hoic 1am chim su xuét hién cua cac dot bién
khang thude.

Hop chét theo sang ché ciing c¢6 thé dwoc dung két hop chét héa diéu tri & cac giai
doan khac nhau ctia bénh véi muc dich thu hep kich thudc khdi u, pha huy céc t& bao
ung thur con sét lai sau phau thuat, tao ra su thuyén giam, duy tri sy thuyén giam va/hodc
lam diju cc triéu ching lién quan dén bénh ung thu nay hodc su diéu tri né. Céc vi du vé
céc chit hoa diéu tri bao gdm nhung khong chi gi6i han &, chét alkyl héa nhu 1 céc dan
xudt cta khi hat cai (Mecloretamin, xylophosphamit, clorambuxil, melphalan,
ifosfamit), etylenimin (thiotepa, hexametylmelanin), alkylsulfonat (busulfan), hydrazin
va triazin (altretamin, procarbazin, dacarbazin va temozolomit), nitrosourea (Carmustin,
Lomustin va Streptozocin), Ifosfamit va cac mudi kim loai (Cacboplatin, Cisplatin, va
Oxaliplatin); cac alkaloit thuc vat nhu 1a Podophyllotoxin (Etoposit va Tenisopit),
Taxan (Paclitaxel va Docetaxel), Vinca alkaloit (Vincristin, Vinblastin, Vindesin va
Vinorelbine), and Camptothecan analogs (Irinotecan, SN38, and Topotecan); cdc chét
khang sinh chéng ung thu nhu 13 Cromomyxin (Dactinomyxin va Plicamyxin),
Anthracyclin (Doxorubixin, Daunorubixin, Epirubixin, Mitoxantron, Valrubixin va
Idarubixin), va hdn hgp khang sinh nhu 13 Mitomycin, Actinomycin va Bleomycin; chat
khéang sw chuyén héa nhur 13 chit d6i khang cua axit folic (Methotrexate, Pemetrexed,
Raltitrexed, Aminopterin), chat dbi khang cia pyrimidin (5-Flouracil, Floxuridine,
Cytarabin, Capecitabin, and Gemcitabine), chat ddi khang purin (6-Mercaptopurine va
6-Thioguanine) va chit (c ché adenosin deaminaza (Cladribin, Fludarabin,
Mercaptopurine, Clofarabin, Thioguanin, Nelarabin va Pentostatin); chit (c ché
topoisomeraza nhu 14 chét (e ché topoisomeraza I (Ironotecan, topotecan) va chat trc
ché topoisomeraza II (Amsacrine, etoposit, etoposit phosphat, teniposit); cac interferon
(interferon-ai, interferon-p, interferon-y); khang thé don dong (vi du, Alemtuzumab,
Gemtuzumab ozogamicin, Rituximab, Trastuzumab, Ibritumomab Tioxetan, Cetuximab,
Panitumumab, Tositumomab, Bevacizumab, zalutumumab, nimotuzumab, matuzumab,
pertuzumab, MM-121, U3-1287 (AMG 888), Figitumumab, AMG 102, IMC-A12,
R1507, AVE-1642, MetMAb); va cic hdn hop chdéng khéi u nhu 1a chit Gc ché

reductaza ribonucleotit (Hydroxyurea); chit tc ché steroit vo than-thuong than
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(Mitotan); cac enzym (Asparaginaza va Pegaspargaza); chit khang vi 6ng (Estramustin);
céc steroit glucocorticoit (dexamethason); va retinoit (Bexaroten, Isotretinoin, Tretinoin
(ATRA).

Theo cic phwong 4n, hop chét theo sang ché duoc ding két hop véi chét bao vé
héa hoc. Chét bao vé héa hoc dé bao vé co thé hoic giam xudng thp nhit cac tac dung
phu ctia héa liéu phap. Cac vi du vé cac chét nay bao gdm nhung khong chi giéi han &,
amfostin, mesna, va dexrazoxan.

Theo khia canh khéc theo sang ché, hop chét theo sang ché dugc dung két hop véi
lidu phap phéng xa. Phong xa thudng duge van chuyén bén trong (chuyén céc chit
phéng xa dén gan vi tri ung thu) hodc van chuyén bén ngoai ding may sir dung photon
(tia-x hozc tia-gamma) hodc hat phéng xa. Khi liéu phép két hop bao gdm liéu phép
phéng xa, liéu phap phéng xa niy c6 thé duge thuc hién & thoi diém thich hop bat ky
sao cho dat duoc cac tac dung co 1gi tir su d@)ng tac dong tir sy két hop cua céc chét didu
tri va liéu phap phéng xa. Vi du, trong cic trudng hop thich hop, tac dung cé loi nay van
dat duge khi loai bo liéu phap phéng xa theo thoi gian khoi viée ding céc chét diéu tri
nay, c6 thé tinh theo ngay hoic theo tudn.

Cén hiéu rang hop chét theo sang ché c6 thé dwoc diing két hop vai cac chit didu
tri mién dich, nhu 13 chét dung dé chuyén su mién dich cua dbi twong cho mién dich, vi
du, nguoi hode dong vat khac, dén vat chu qua dudng tiém. Thuét ngit gém viéc dung
ctia huyét thanh hodic gamma globulin chita cac khang thé trinh dién dugc tao ra boi ca
thé hodc dong vat khac; su kich thich hé thdng khong dic hidu; céc ta duoc; liéu phap
mién dich hoat dong cu thé; va liéu phap nudi mién dich. Liéu phap nudi mién dich d&
cap dén viéc diéu trj bénh bang liéu phap hoic chit ma bao gdm su tiém cho vt chua cac
té bao lymphd nhay sang, yéu t6 van chuyén, ARN mién dich, hoic khang thé trong
huyét thanh hoic gamma globulin.

Mot dang cta liéu phap mién dich 13 sy tao thanh hé thong dép tmg mién dich hoat
dong vé6i khdi u cu thé clia vat chi bang viée ding ché pham vacxin & vi tri xa v6i khdi
u. Céc loai vacxin khac nhau c6 trong du kién, bao gém cac vacxin dugc phan 1ap khdi
u-khang nguyén va céc vacxin khang khdi u di truyén. Theo quan diém nay 13 ding céc
té bao ung thu tir dbi tuong dugc didu tri, hodc bién thé cua cac té bao nay (tham khao

cua Schirrmacher et al. (1995) trong J. Cancer Res. Clin. Oncol. 121:487). Tham khéao
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trong sang ché s6 U.S. Pat. No. 5,484,596, cia Hanna Jr. et al. d& ra phuong phéap dé
diéu tri ung thu biéu mo c6 thé cit bo duge dé ngan nglra sur tai xuét hién va di can, bao
gbm phau thuit loai bé khéi u, phan tin céc té bao nay vdi collagenaza, chidu xa cac té
bao ndy, va tiém vacxin cho bénh nhan nay véi it nhit ba liéu lién tiép khoang 107 té
bao. Hop chét theo séng ché c6 thé duge ding lién hop véi cac k¥ thudt ny.

Cén nhén thiy ring hop chét theo sang ché c6 thé hitu ich khi dugc dung lién hop
v6i mdt hodc nhidu chét didu tri lién hop. Cac vi du ciia chét thich hop cho didu tri lién
hop bao gdm chit ddi khang SHT;, nhu 14 triptan (vi du, sumatriptan hogc naratriptan);
chat @i khang adenosin Al; phdi tir cia EP; chét diéu bién NMDA, nhu 1 chat déi
khang glyxin; chat khoa kénh natri (vi dy, lamotrigin); chét ddi khang chét chira P (vi
du, chit d6i khang NK,); cannabinoit; axetaminophen hoic phenacetin; chit trc ché 5-
lipoxygenaza; chit dbi khing thu thé ctia leukotriene; DMARD (vi du, metotrexat);
gabapentin va cic hop chit c6 lién quan; chit trc ché khang tricyclic (vi du,
amitryptillin); thudc chéng dong kinh 1am 6n dinh noron thin kinh; chét trc ché hép thu
mono-aminergic (vi du, venlafaxin); chit trc ché chit nén metalloproteinaza; chit trc ché
nito oxit nitric synthaza (oxit synthaza -NOS), nhu 13 chét trc ché iNOS hodc nNOS;
chit {rc ché sy giai phong hodc hoat dong cia yéu td hoai tir khéi u; liéu phép khéang
sinh, nhu 13 liéu phép khang thé don dong; chat khang virut, nhu 13 chét tc ché nucleosit
(vi du, lamivudin) hodc chit hé théng diéu bién mién dich (vi du, interferon); thudc
giam dau chira thudc phién; chat gdy t& cuc bd; chét kich thich, bao gdm caffein; chat
dbi khang H, (vi du, ranitidin); chét Gc ché bom proton (vi du, omeprazol); thude trung
hoa axit trong da day (vi du, nhém hoic magie hydroxit; thubc chéng day hoi (vi du,
simethicon); thubc théng mii (vi du, phenylephrin, phenylpropanolamin,
pseudoephedrin, oxymetazolin, epinephrine, naphazolin, xylometazolin, propylhexedrin,
hoidc levo-desoxyephedrin); thudc chita ho (vi du, codein, hydrocodone, carmiphen,
carbetapentane, hogc dextramethorphan); thudc 1¢i tiéu; hodc chét khang histamin giam
dau hodc khong c6 tac dung giam dau.

Céc vi du khéc ciia chat diéu tri ma c6 thé két hop vdi hop chét theo sang ché bao
gdm nhung khong chi gidi han ¢: chat diéu tri bénh Alzheimer nhu 14 ARICEPT® va
EXCELON®; chét diéu tri bénh Parkinson nhu 1 L-DOPA/carbidopa, entacapon,

ropinrol, pramipexol, bromocriptin, pergolid, trihexephendyl, va amantadine; chét diéu
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tri bénh da xo cung (Multiple Sclerosis -MS) nhu 1a beta interferon (vi du, AVONEX®
va REBIF®, COPAXONE®, va mitoxantron; chit didu tri bénh hen suyén nhu 1a
albuterol va SINGULAIR®; chét diéu tri bénh tdm thin phén liét nhu 1a ZYPREXA®,
RISPERDAL®, SEROQUEL®, va haloperidol; chét khang viém nhu 1a corticosteroit,
chit khéa TNF, chit d6i khang thu thé cua inteleukin 1 (Interleukin 1 Receptor
Antagonist - IL-1RA), azathioprin, xyclophosphamit, va sulfasalazin; chit diéu bién
mién dich vad @c ché mién dich nhu 1a xyclosporin, tacrolimus, rapamycin,
mycophenolat mofetil, interferon, corticosteroit, xyclophophamit, azathioprin, va
sulfasalazin; cac yéu t§ dinh dudng t& bao thin kinh nhu 13 chit @c ché
axetylcholinsteraza, chét rc ché MAO, cic interferon, thude chéng co giat, chét khéa
kénh ion, riluzole, va chét chéng antiparkinsonian; chit diéu tri bénh tim mach nhu 13
chét khoéa beta, chit ¢rc ché ACE, diuretic, nitrat, chit khéa kénh ion canxi, va statin;
chit diéu tri bénh gan nhu 13 corticosteroit, cholestyramin, interferon, va chét khéang
virut; chét didu tri cac rdi loan vé& mau nhu 12 corticosteroit, chit khang leukemic, va cac
yéu t6 ting trudng; va chét diu tri cic rdi loan gdy suy giam mién dich nhu 1a gamma
globulin.

Duogc phém chtra hop chét theo sang ché va mot hodc nhidu chit didu tri bd sung
c6 thé dugc dé xudt nhu ché phim két hop dé str dung ddng thoi, tach riéng hoic 1an
luogt, bing con dudng sir dung gidng hoic khac nhau, trong viéc diu tri bénh hodc tinh
trang trung gian bdi hoat ddng kinaza cia EGFR. C4c san pham dugc d& xuit nhu 1a ché
phim két hop bao gdm ché phim chira hop chét theo sang ché, va cac chat diéu tri khac
trong cting mdt duge pham; hodc hop chit theo sang ché va chat didu tri & dang tach
riéng, vi du, & dang bo kit.

Theo khia canh khic, sang ché d& xudt bo kit gébm hai hogic nhiéu dwgc phdm tach
riéng, it nhit mot trong s6 chiing chira hop chét theo sang ché. Trong mot phuong 4n, bd
kit c6 nghia 14 gdm cac ché pham dugc giit tich riéng dung, nhw 14 hia vao céc binh
chira, lo chia, tii gidy kim loai. Vi du cho bd kit ndy 13 déng géi dang vi rong, thuong
duoc ding dé ddng g6i vién nén dang dai, vién con nhong va twong tu. BJ kit theo sang
ché c6 thé dugc dung cho cac dang phan lidu sir dung khac nhau, vi du, duong ubng va
dudng tidu héa, dé dung tach riéng cac ché phim & céc quang phan lidu khac nhau, hoic

dé chuan do ché pham nay tach riéng khoi ché phdm khac. D& nhét tri thuén tién cho st
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dung, bd kit theo sang ché thudmg gdm viée dung truc tiép.

Trong c4c liéu phap két hop theo sang ché, hop chit theo sang ché va chit didu tri
khéc c6 thé dwgc san xuat vihodc didu ché boi cac hing san xuét gidng nhau hodc khac
nhau. Ngoai ra, hop chét theo sing ché cac chit didu tri khéc c6 thé duogc két hop véi
nhau thanh li¢u phap két hop: (i) trudce khi dura san phim két hop t6i béc sT (vi dy, trong
trudng hop bd chira hop chét theo sang ché va chét diéu tri khac); (ii) do su két hop cua
béc si (hodc duéi sy huéng din clia bac si) ngay trudce khi ding; (iii) do sw két hop cua
bénh nhén, vi dy, trong qué trinh dung tudn ty lién tiép hop chét theo sang ché va chit
diéu tri khéc.

Liu ding c6 hiéu qua ctia hop chét, dwoc phim, hodc su két hop ctia né phu thudc
vao dbi tegng lodi, trong lwong co thé, tudi va tinh trang clia timg c4 thé, r6i loan hoac
bénh hodc mirc d nghiém trong clia chung dugc diéu tri, va c6 thé duoc xac dinh béng
céc phuong phép 1am sang tiéu chuan. Ngoai ra, cac thir nghiém in vitro hoic in vivo tuy
y dugc ding dé xac dinh cic khoang phan lidu ti wu. Phén lidu dugc dung cfing c6 thé
phu thudc vao con dudng sur dung, va tinh nghiém trong ciia tinh trang duoc diéu tri va
c¢6 thé duoc quyét dinh theo su danh gia clia bac si diéu tri va dua vao tinh trang cia moi
d6i tugng, vi du, duge cong b trong cac nghién ctru 14m sang. N6i chung, két qua duoc
chimg to 1 t6t khi thu dugc theo hé thdng lidu ding hang ngay tir khoang 0,03 dén
25mg/kg trong lwgng co thé. Liéu ding hang ngay chi dinh véi dong vét ¢6 va 16n hon,
vi dy, con ngudi, thudng dung 1a trong dai tir khoang 0,5mg dén khoang 100mg, vi du,
dang phan liéu chia thanh bdn 14n mot ngay hodc & dang chim. Céc dang don vi liéu
thich hgp ding cho dudng ubng chira tir khoang 1 dén 50mg hoat cht.

Theo cac phuong 4n, lugng hogc lidu ding diéu tri ctia hop chét theo sang ché ¢
thé nim trong dai tir khoang 0,1mg/kg dén khoang 500mg/kg, theo phuong an khac 1a tir
khoang 1 dén khoang 50mg/kg. Néi chung, ché d tri liu didu tri theo sang ché bao
gbm viéc diing cho bénh nhén cin céc didu tri nay tir khoang 10mg dén khoang 1000mg
hop chét theo sang ché mdi ngay & dang don hoic da lidu (nhu 13 m&i ngay hai, ba hoic
bdn 1an). Luong hodc lidu dung diéu tri cling co thé khéac nhau phu thudc vao cach thirc
str dung, cling nhu kha ning dong sir dung véi cac chét khac.

Dua trén sy cai thién trinh trang ctia d6i tuong, néu can thiét co thé duy tri liéu

dung ctia hop chét, ché phdm hozc dugce phim két hop theo sang ché ¢6 thé dugce dung.
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Sau dé, lidu dung hodc tdn suét st dung, hoic ca hai, c6 thé dugc giam xuéng, nhu chirc
ndng cua cdc tinh trang téi mirc do ma su cai thién tinh trang dugc gitt nguyén khi cac
tinh trang ndy dugc thuyén giam téi mic d6 mong mudn, cé thé ding viéc diéu tri. Dbi
twong ndy c6 thé, tuy nhién, yéu cau sy didu tri gian doan trong khoang thoi gian dai
dua trén sy tai xuét hién bat ky cua tinh trang bénh.

Cén nhan thdy ring, tuy nhién, lidu ding hang ngay tdng sé hop chit va ché pham
theo séng ché s& duge quyét dinh theo su chi dén cta bac si trong pham vi danh gia
dugc pham cho phép. Lidu dung tic ché cu thé cho ca thé bénh nhan bat ky s& phu thudc
vao cic yéu td khac nhau bao gém rdi loan dugc didu tri va mirc d nghiém trong clia
rdi loan ndy; hoat dong ctia hop chét dic hidu dugc st dung; ché phim dic hiéu dugc st
dung; do tudi, trong lugng co thé, tinh trang strc khoe chung, gi6i tinh va ché do an ubng
ctia bénh nhén ndy; thoi gian, cach thic sit dung, va tdc do bai tiét hop chat dic hidu
ndy; khoang thoi gian didu tri; cac loai thube ding két hop hodc ngu nhién véi hop chat

ddc hiéu nay; va cac yéu td tuwong tu di duoc biét rd trong linh vic dugce phém.
Vi du thwe hién sing ché

Céac vi du sau ding dé minh hoa sang ché, nhung khéng chi gidi han & céc hop

chit theo séng ché, va quy trinh diéu ché cac hop chit nay.
Téng hop céc chét trung gian
Chét trung gian 1

(R)-tert-butyl 3-aminoazepan-1-cacboxylat
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NH,
J HN o
' HN(SiMe,), TMSCI A<~ LiAlH,, THF
\N: HCl xvlen, héi lou . xNH Buéc B
s P 113414
HN™COMH - prse a -
- I-1a
HN HN
Y BocOSu, CH,Cl,
. NH - ( NBoc
i, WHJ . N, i
Bugc C "~
I<1b Chat trung gian 1

Budc A: Cho hexametyldisilazan (1000mL, 4,76mol) va clotrimetylsilan (10mL,
78,8mmol) vao dung dich mudi (R)-lysin HCI (100g, 0,68mol) trong xylen (1L). Lam
néng hdn hop dén 120°C trong 24 gid, sau d6 dén 180°C trong 48 gid. Sau d6, loai bd
dung mdi trong diéu kién 4p sut giam, va tinh ché nguyén liéu thd bing phwong phéap
séc ky cot (20:1 dén 10:1 CH,Cl/MeOH) dé tao ra (R)-3-aminoazepan-2-on (I-1a). 'H-
NMR (400MHz, CDCl;): 0 6,55 (br s, 1H), 3,50-3,46 (m, 1H), 3,18-3,10 (m, 2H), 1,98-
1,93 (m, 1H), 1,81-1,43 (m, 6H), 1,38-1,29 (m, 1H); MS duogc tinh toan cho C¢H;3N,0O
(M+H") 14 129,09, dugc quan sat thiy 13 129, 1.

Budc B: Thém nho giot dung dich I-1a (34,44g, 0,269mol) trong THF (400mL)
vao huyén phu cta LiAH, (51,13g, 1,345mol) trong THF (1L) ¢ 0°C trong hon 30 pht.
Sau d6 khudy hén hgp & nhiét do phong qua dém, lam lanh dén 0°C, xir Iy bing H,0
(52ml) va NaOH 2M (52mL) va khudy trong 0,5 gio. Loc chét két tia mau tring hinh
thanh qua xelit va cho bay hoi dich loc trong diéu kién 4p sudt giam d& tao ra (R)-
azepan-3-amin (I-1b). Str dung san phim nay trong budc tiép theo ma khéng tinh ché
thém. 'H-NMR (400 MHz, CDCl,): 8 3,02-2,94 (m, 2H), 2,90-2,81 (m, 2H), 2,61-2,55
(m, 1H), 1,88-1,81 (m, 1H), 1,80-1,53 (m, 6H), 1,51-1,40 (m, 2H); MS duoc tinh todn
cho C¢HsN, (M+H") 12 115,12, duogc quan sat thay 13 115,0.

Buéc C: Thém nhé giot dung dich BocOSu (51,13g, 1,345mol) trong CH,Cl,
(400mL) vao dung dich I-1b (32,83g, 0,288mol) trong CH,Cl, (1300mL) & -78°C.
Khudy hén hop ¢ nhiét 6 phong qua dém, xir 1y bing H,O (400mL), sau d6 tach va loai
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b6 pha hitu co. Kiém héa 16p nuée dén d6 pH~13 bing NaOH rén va chiét bang CH,Cl,.
Séy khd cac 16p hitu co két hop trén Na,SO,4 va cb dic trong diéu kién 4p sudt gidgm dé
tao ra hop chit nhur néu trong dé muc nay (chét trung gian 1) c¢6 dang ddu mau vang. 'H-
NMR (400 MHz, CDCl,): 0 3,74-3,42 (m, 2H), 3,28-3,18 (m, 1H), 3,11-3,01 (m, 1H),
2,97-2,88 (m, 1H), 1,88-1,50 (m, 4H), 1,48 (s, 9H), 1,45-1,23 (m, 4H); MS duogc tinh
toan cho C;;HpN,0, (M+H") 14 215,17, duge quan sat théy 1a215,1.

Chit trung gian 2

Hydroclorua cua axit (S, E)-4-(3-hydroxypyrolidin-1-yl)but-2-enoic

tBuO,C. o 1BUO,C o~ _Br HN -,
Budc A Budc B
I-2a
o =,
tBuG,C \%\.:«ﬁ?‘*-«,(w‘_,ﬁ‘ij - J:} “OH _iﬂ.. HO,C m;ﬁ”:"%\,,«r’iﬁmx} wOH
Buge C HCH
I-2b Chat trung gian 2

Buge A: Thém benzoyl peroxit (510mg, 2,11mmol) vao hdn hop (E)-tert-butyl
but-2-enoat (10,0g, 70,4mmol) va NBS (12,5g, 70,4mmol) trong CCl, (150mL), va hoi
lru phan tmg trong 12 gid. Lam lanh hdn hop dén nhiét d6 phong, va loc chét rén ra
khéi hdn hgp. Co dic dich loc trong chan khong, va tinh ché bang phwong phap sic ky
cdt dé tao ra (E)-tert-butyl 4-bromobut-2-enoat (I-2a). 'H-NMR (400 MHz, CDCl,) &
7,02 - 6,76 (m, 1H), 6,05 — 5,89 (m, 1H), 4,06 — 3,95 (m, 2H), 1,56 — 1,40 (m, 9H). MS
duoc tinh toan cho CgH;,BrO, (M+H") 12 221,01, dugc quan sat théiy la: 221,0.

Budc B: Khudy dung dich gém I-2a (1,0g, 4,55mmol), mudi (S)-pyrolidin-3-ol
HCI (561,7mg, 4,55mmol) va NEt; (1,27mL, 9,1mmol) trong THF (35mL) & nhiét do
phong qua dém. Loc chét ran ra khoi hdn hop, ¢ dic dich loc trong chan khéng, va tinh
ché bing phuong phap sic ky cot dé tao ra (S,E)-tert-butyl 4-(3-hydroxypyrolidin-1-
yl)but-2-enoat (I-2b), 'H-NMR (400 MHz, CDCL3) & 6,89 (dt, J = 6,1, 15,7 Hz, 1H),
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5,93 (d, J= 15,6 Hz, 1H), 4,43 — 4,31 (m, 1H), 3,25 (dd, /= 1,6, 6,1 Hz, 2H), 2,93 (d, J
=5,2 Hz, 1H), 2,73 (d, J= 9,7 Hz, 1H), 2,57 (dd, J = 5,1, 10,1 Hz, 1H), 2,34 (d, J = 6,3
Hz, 1H), 2,25 -2,14 (m, 1H), 1,86 (d, /= 7,0 Hz, 1H), 1,82 - 1,73 (m, 1H), 1,56 (s, 9H).
MS duoc tinh toan cho C1,H,NO; (M+HY) 14 228,15, dugc quan sat théy la: 228,1.

Buge C: Khudy dung dich I-2b (584mg, 2,57mmol) trong dung dich HCI 4N &
nhiét d§ phong trong 4 gid. Sau dé cb dic va sdy kho hdn hop trong chan khéng dé tao
ra axit (S,E)-4-(3-hydroxypyrolidin-1-yl)but-2-enoic (I-2) & dang mudi HCl. "H-NMR
(400 MHz, MeOD) 6 6,88 (d, J = 15,6 Hz, 1H), 6,26 (d, J = 15,6 Hz, 1H), 4,58 (s, 1H),
4,03 (d, J = 7,0 Hz, 2H), 3,74 (s, 1H), 3,52 (d, J = 11,8 Hz, 1H), 3,46 — 3,36 (m, 1H),
3,19 (s, 1H), 2,45 — 2,28 (m, 1H), 2,14 (s, 1H), 2,10 — 1,95 (m, 1H). MS duogc tinh todn
cho CgH 14NO; (M+H") 14 172,09, dugc quan sat théy la: 172,1.

CAc chat trung gian sau thu duoc theo quy trinh twong ty nhu dugc mo ta ddi véi

chit trung gian 2 & trén, str dung cac nguyén liéu du vao thich hop,

Chu triic chét trung gian Dit liéu vét Iy ("H NMR va MS)
"H-NMR (400 MHz, CDCl3) 5 6,89 (dt, J =
6,2, 15,6 Hz, 1H), 5,92 (dt, J= 1,6, 15,6 Hz,
1H), 4,37 (s, 1H), 3,24 (dd, J=1,7, 6,2 Hz,
2H), 2,93 (td, J=5,1, 8,6 Hz, 1H), 2,72 (d, J
o) ®~ =9,1 Hz, 1H), 2,56 (dd, J=5,1, 10,1 Hz,
I-3 Ho/u\/\/N oH 1H), 2,33 (td, J= 6,3, 8,9 Hz, 1H), 2,28 —
Hel 2,16 (m, 1H), 2,08 (s, 1H), 1,85 — 1,65 (m,
1H); MS duogc tinh toan cho CgH14NO3
(M+H") 1a 172,09, dugc quan sat thy la:
172,1.
'H-NMR (400 MHz, MeOD) § 7,01 — 6,82
(m, 1H), 6,29 (dt, J= 1,3, 15,6 Hz, 1H), 5,48
JOK/\/D‘F (d, J=52,2 Hz, 1H), 4,12 (d, J= 6,9 Hz,
I-4 HO 2H), 3,83 (s, 2H), 3,32 (s, 2H), 2,41 (m, 3H);
MS duoc tinh toan cho CgH;3FNO, (M+H")
13 174,09, duoc quan sat thiy la: 174,1.
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Céu tric chét trung gian

Dir liéu vat Iy (‘"H NMR va MS)

I-5

'H-NMR (400 MHz, MeOD) § 6,99 — 6,83
(m, 1H), 6,29 (d, J= 15,6 Hz, 1H), 5,49 (d, J
= 51,8 Hz, 1H), 4,13 (s, 2H), 4,03 — 3,87 (m,
1H), 3,82 (s, 1H), 3,35 (d, J = 17,6 Hz, 2H),
2,35 (m, 3H); MS duoc tinh todn cho
CsHisFNO, (M+H") 1a 174,09, dwoc quan
sat thy 1a: 174,1.

I-6

'H-NMR (400MHz, MeOD): & 6,95-6,86
(m, 1H), 6,27 (d, J = 15,6 Hz, 1H), 3,35 (s,
3H), 4,22-4,17 (m, 1H), 4,10-4,04 (m, 2H),
3,79-3,68 (m, 2H), 3,30-3,19 (m, 2H) 2,43-
2,30 (m, 1H), 2,21-2,07 (m, 1H); MS dugc
tinh toén cho CoH;gNO; (M+H") 1a 186,12,
dwgc quan sat thiy 1a: 186,1.

I-7

'H-NMR (400MHz, MeOD): 0 6,95-6,86
(m, 1H), 6,27 (d, J = 15,6 Hz, 1H), 3,35 (s,
3H), 4,22-4,17 (m, 1H), 4,10-4,04 (m, 2H),
3,79-3,68 (m, 2H), 3,30-3,19 (m, 2H) 2,43-
2,30 (m, 1H), 2,21-2,07 (m, 1H); MS dugc
tinh toan cho CoHgNO; (M+H") 1a 186,12,
dugc quan sat thay 1a: 186, 1.

Ho/ﬁ\/\/"[:>

HCI

'H-NMR (400 MHz, MeOD) § 7,01 — 6,80
(m, 1H), 6,27 (d, J= 15,6 Hz, 1H), 4,04 (d, J
= 6,9 Hz, 2H), 3,65 (m, 2H), 3,16 (m, 2H),
2,09 (m, 4H); MS duogc tinh todn cho
CsH1sNO, (M+H") 1a 156,09, dugc quan sat
thiy l1a: 156,1.
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Chu triic chét trung gian

Dit liéu vt Iy (‘"H NMR va MS)

'H-NMR (400 MHz, MeOD) § 6,87 — 6,82
(m, 1H), 6,27-6,22 (m, 1H), 4,03 (d, J = 6,8
Hz, 2H), 3,83 (t, J = 12,0 Hz, 2H), 3,66-3,61
(m, 2H), 2,67-2,60 (m, 2H); MS dugc tinh
todn cho CgHo)F,NO, (M+H) 14 192,08,
dugc quan sat thiy 1a: 192,1.

I-10

HCI

'H-NMR (400 MHz, MeOD) § 6,83 — 6,65
(m, 1H), 6,22 (dd, J = 15,8, 22,1 Hz, 1H),
4,34 — 4,20 (m, 2H), 4,12 (dd, J = 9,6, 19,6
Hz, 2H), 4,03 (d, J = 6,6 Hz, 2H), 3,78 (d, J
= 6,8 Hz, 1H), 2,66 — 2,41 (m, 2H); MS
duoc tinh todn cho C;H;pNO, (M+HY) 1a
142,08, dwoc quan sat thiy 1a: 142,1.

I-11

Hojiv%&\/“tj/

HCI

'H-NMR (400MHz, DMSO-dg): 8 12,9-11,5
(br s, 2H), 6,69 (dt, J = 15,8, 6,4 Hz, 1H), ),
6,16 (d, J = 15,8 Hz, 1H), ), 5,39 (dm, J =
57,1 Hz, 1H), 4,47-4,38 (m, 2H), 4,29-4,20
(m, 2H), 4,06 (dd, J = 0,8, 6,3 Hz, 2H); MS
duoc tinh todn cho C;H;;FNO, (M+H") la
160,08, dwgc quan sat thiy 1 160, 1.

I-12

OMe

Hojﬁ\fé\»/diy/

HCI

'H-NMR (400 MHz, MeOD) § 6,77 (ddd, J
= 6,6, 12,7, 18,9 Hz, 1H), 6,21 (dd, J = 4,0,
15,7 Hz, 1H), 4,57 (dd, J = 6,5, 11,9 Hz,
1H), 4,32 (t, J= 17,5 Hz, 2H), 4,20 (d, J=9,3
Hz, 1H), 4,08 (dd, J = 7,0, 10,3 Hz, 2H),
4,00 (dd, J = 5,4, 12,0 Hz, 1H), 3,35 (t, J =
8,1 Hz, 3H); MS dugc tinh toan cho
CsHyNO3; (M+H") 1a 172,09, duoc quan sat
thay la: 172,1.
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Chu tric chét trung gian

Dir lidu vat Iy (‘"H NMR va MS)

'H-NMR (400 MHz, MeOD) & 6,85 — 6,69
(m, 1H), 6,21 (dd, J = 5,9, 15,8 Hz, 1H),
4,77 — 4,60 (m, 1H), 4,58 — 4,45 (m, 1H),
4,30 (dd, J = 6,5, 12,0 Hz, 1H), 4,15 — 4,03
(m, 3H), 3,92 (dd, J = 4,5, 7,2 Hz, 1H), 3,22
(g, J = 7,3 Hz, 1H); MS dugc tinh toan cho
C7Hi;oNO; (M+H™) 1a 158,08, duge quan sat
thy 1a: 158, 1.

fo] OH
113 y o)k/\/nlj/
HCI
F
L NI
I-14 HQJJ\/\/N

'H-NMR (400 MHz, MeOD) § 6,82 — 6,75
(m, 1H), 6,22-6,18 (m, 1H), 4,72 — 4,69 (m,
4H), 4,09 (d, J = 6,8 Hz, 2H); MS duoc tinh
toan cho C;H;oFaNO, (M+H") 1a 178,06,
dwogc quan sat thiy 1a: 178,1.

Chét trung gian 15

(S)-tert-butyl 3-(2-amino-5-metyl-1H-benzo[d]imidazol-1-yl) piperidin-1-

cacboxylat

T NH
j‘m o™ ";«::.Nf}g m"’w""i':\i’:; AN
o (3 P
wvw‘:;::: ,NOQ -l J. . S L kNH . ‘ ey N H
) _Boc Pd/C,H, (balloon) x
S DIPEA e - y
OME I\V’M'BG{: MeQH, nhiétdd phong . ’N'BG{;
Budc A I-15a Budéc B I-15b
CNBr SN
- > [T %nNH;
MeCN-H,O-MeOH N
nhidt &g phéng dén 30:C /”m_‘
i .
Budsc C ‘”w“N‘B.cxc

Chit trung gian 15
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Buéc A: Lam néng dung dich da duoc khudy gdm (S)-tert-butyl 3-aminopiperidin-
1-cacboxylat (0,500g, 2,49mmol), 1-flo-4-metyl-2-nitrobenzen (0,387g, 2,49mmol) va
N,N-diisopropyletylamin (0,482g, 3,74mmol) trong DMF duéi tic dong cla argon dén
110°C trong 6 gid (theo d&i hoan thanh phan ting bing TLC). Pha loang hdn hop vai
nudce va chiét bang EtOAc (3 x 100mL). S4y khé 16p hitu co két hop trén Na,SO, khan
va cd dic trong didu kién 4p sudt giam dé tao ra (S)-tert-butyl 3-((4-metyl-2-
nitrophenyl)amino) piperidin-1-cacboxylat (I-15a). MS dugc tinh todn cho C;7HN;04
(M-H) 12 334,18, dwoc quan sét thdy 13 334,0.

Buéc B: Thém Pd/C (0,090 g) vao dung dich di khudy I-15a (0,550g, 1,64mmol)
trong MeOH (35mL) va khudy hén hgp & nhiét do phong trong didu kién moéi trudng
hydro (binh ciu) trong 2 gi%s (theo ddi hoan thanh phan tmg bing TLC). Loc hdn hop
qua Xelit, rira bang MeOH va ¢ dic trong diéu kién 4p suét giam d& tao ra (S)-tert-butyl
3-((2-amino-4-metylphenyl)amino)piperidin-1-cacboxylat (I-15b). MS dugc tinh toan
cho C17HN;0, (M+H") 14 306,22, dugc quan sat théy 12 306,2.

Buéc C: Thém dung dich xyanogen bromua (0,208g, 1,96mmol) trong 1:2
MeCN:H,0 (20mL) vao dung dich di khudy (S)-tert-butyl 3-((2-amino-4-
metylphenyl)amino)piperidin-1-cacboxylat (I-15b) (0,500g, 1,63mmol) trong MeOH
(20mL) trong thoi gian 5 phiit. Lam néng hdn hop dén 50°C trong 2 gid (theo doi hoan
thanh phan tng bang TLC), 1am lanh dén 0°C va diéu chinh pH dén 10 bang cach bd
sung dung dich Na,COs. Khudy hdn hop trong 30 phit & nhiét d6 phong, chit rén hinh
thanh dugc thu lai va séy khd trong chan khong dé tao ra hop chét nhu néu trong dé muc
nay (chét trung gian 15). 'H-NMR (400 MHz, CDCly): 0 7,24 (s, 1H), 7,17 (d, J= 7,6
Hz, 1H), 6,85 (d, J = 8 Hz, 1H), 4,64 (br s, 2H), 4,17 (t, J = 14,8 Hz, 2H), 3,99-3,93 (m,
1H), 3,32 (d, J = 11,6 Hz, 1H), 2,79 (t, J = 12,4 Hz, 1H), 2,41 (s, 3H), 2,38-2,37 (m,
1H), 2,34 (d, J= 3,2 Hz, 1H), 1,91 (d, J= 13,6 Hz, 3H), 1,69-1,61 (m, 1H), 1,47 (s, 9H);
MS dugec tinh toan cho C;gHyN,0, (M+H") 12 331,21, duge quan sat théy 1a 331,0.

Chét trung gian 16

(S)-N-(5-metyl-1-(piperidin-3-yl)-1H-benzo[d]imidazol-2-y1)-3-

(triflometyl)benzamit
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CFa CFy
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115 Budc A -16a Buwéc B Chattrung gian 16

Budc A: Thém lién ti,lc axit 3-triflometylbenzoic (0,221g, 1,16mmol), 2-(7-aza-
1H- benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (0,483g, 1,27mmol) va
N,N-diisopropyletylamin (0,410g, 3,18mmol) vao dung dich da khudy I-15 (0,350g,
1,06mmol) trong DMF (8mL) vao. Khudy hdn hop & nhiét d6 phong trong 16 gidr (theo
ddi hoan thanh phan tmg bang TLC), pha lodng v&i H,O (50mL) va EtOAc (50mL).
Rtra 16p hitu co bz‘?mg dung dich Na,CO; bdo hoa va nudc mudi, séy kho trén Na,SO4
khan, va cb dic trong diéu kién ap sudt giam dé tao ra (S)-tert-butyl 3-(5-metyl-2-(3-
(triflometyl)benzamido)-1H-benzo[d]imidazol-1-yl)piperidin-1-cacboxylat (I-16a). 'H-
NMR (400 MHz, CDCl;): 0 12,47 (s, 1H), 8,58 (s, 1H), 8,46 (d, J = 8,0 Hz, 1H), 7,73
(d, J = 8,0 Hz, 1H), 7,56 (t, J = 8,0 Hz, 1H), 7,28 (s, 1H), 7,15 (s, 1H), 7,09 (d, J = 8,4
Hz, 1H), 4,60 (br s, 1H), 4,27 (br s, 2H), 2,9-2,84 (m, 2H), 2,45 (s, 3H), 2,08-1,96 (m,
2H), 1,93-1,90 (m, 1H), 1,50 (s, 9H); MS duoc tinh toan cho CysH3oF3N,0; (M+H") 13
503,22, duoc quan sét thy 14 503,0.

Budc B: Thém TFA (0,170g, 1,49mmol) vio dung dich di khudy I-16a (0,300g,
0,59mmol) trong CH,Cl, (25mL) & nhiét d6 phong va khudy hdn hop trong 2 gid (theo
déi hoan thanh phan tmg bang TLC). Sau d6 c¢b dic hdn hop trong didu kién ap suét
giam, nguyén liéu thd dugc kiém héa bang dung dich NaHCO; va chiét bing CH,Cl, (2
x 20mL). Rira 16p hitu co két hgp bing nudc mudi, siy kho trén Na,SO, khan va cd dic
trong diéu kién 4p sudt giam dé tao ra hop chét nhu néu trong dé muc nay (chét trung
gian 16) duéi dang chét rin mau nau. 'H-NMR (400 MHz, CDCl;): 0 8,59(s, 1H), 8,49
(d, J= 8 Hz, 1H), 7,73 (d, J = 8 Hz, 1H), 7,58 -7,54 (m, 1H), 7,33 (d, J = 8,4 Hz, 1H),
7,14 (s, 1H), 7,08 (d, J = 8,4 Hz, 1H), 4,78 (br s, 1H), 3,67 (t, J = 11,2 Hz, 1H), 3,21 (t,
J=9,2 Hz, 2H), 2,80-2,61 (m, 2H), 2,4 (s, 3H), 2,08-1,95 (m, 3H), 1,78-1,75 (m, 1H);
MS dugc tinh toan cho Cy;H,,F5N,O (M+HY) 12 403,17, duoc quan sét théy 12 403,0.
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Chét trung gian 17

tert-butyl 3-(2-amino-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-cacboxylat

e
.‘/i."‘\ N
s«v B N ,«"NDQ I’*;} f"“‘v?.*g"w HQ i o
o, 7 Boc i ] PAIC, Hy, Sz HC{OCH3)s
NNz ppea ~FNH —— = 'NH —_—
A N MeOH A p-TSA
~F OBt NMP, 120°C < Bute B O ndi few, 2h
1o SN o
Bude A ~MNpae ~"'Boc  Buge C
-17a -17b
g‘g/*::‘»,% MM‘}) sec-Buli PaiC, %2 r"{»’?::&I,..!\E&W N
*«N;:ﬁ“i'»;[\{ 4-dodsxylbenzen o 3 = “'Nf N
’ sulfonvlazit ‘ MalOH 4
‘\,_\_:_J,N ~Boc THF "f.\\_}‘; ~goc BuocE a.l_%“JN “Boc
F17c Buoc D -47d

Chat trung gian 17

Buéc A va B: Piéu ché fert-butyl 3-((3-aminopyridin-4-yl)amino)piperidin-1-
cacboxylat (I-17b) tir tert-butyl 3-((3-nitropyridin-4-yl)amino)piperidin-1-cacboxylat (I-
17a) theo quy trinh twong tu v&i I-15 bude A va B. '"H-NMR (400 MHz, DMSO-dq): 8
7,65 (s, 1H), 7,57 (d, J = 5,6 Hz, 1H), 6,42 (d, J = 5,2 Hz, 1H), 5,07 (dd, J = 7,2 Hz,
1H), 4,61 (s, 2H), 4,10-3,60 (m, 3H), 2,80 (s, 3H), 1,99-1,97 (m, 1H), 1,79-1,72 (m,
2H), 1,46-1,37 (m, 16H); MS dugc tinh toan cho C;sH,sN,0, (M+H") 1a 293,20, dugc
quan sat thay 13 293,3.

Buéc C: Lam néng hén hgp gém I-17b (1,5g, 0,34mmol), trimetylortoformat
(15mL) va axit p-toluen sulfonic (0,025g) ¢ hdi lwu trong 2 gid (theo ddi hoan thanh
phan g bang TLC). C6 dic hdn hop trong diéu kién ap suit giam. Pha lodng phén con
lai véi EtOAc, rira bang NaHCO; chita nudc bo hoa va chiét bang EtOAc (2 x 20mL).
Sy kho 16p hitu co két hop trén Na,SO,4 va ¢b dic trong didu kién &p sudt giam. Tinh
ché nguyén ligu tho bing phwong phap sic ky cot dé tao ra tert-butyl 3-(1H-
imidazo[4,5-c]pyridin-1-yl)piperidin-1-cacboxylat (I-17¢) dudi dang chét rin mau tring.

Buéce D: Thém sec-butyl liti (1,38mL, 1,4M trong xyclohexan) vao dung dich da
khudy I-17¢ (0,2g, 0,66mmol) trong THF khé (4mL) & -78°C va khudy hdn hop & -78°C
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trong 50 phut. Thém tir tr dodexylbenzensulfonyl azit (0,28g, 0,79mmol) trong THF
(2mL) trong hon 10 phiit va khudy & -78°C trong 2 gi& (theo doi hoan thanh phan tmg
bing TLC). Hdn hgp dugc t6i biang dung dich NH,CI bio hoa va pha lodng véi EtOAc
(20mL). T4ch 16p chét hitu co, siy kho trén Na,SO,4 khan va cb dic trong diéu kién ap
sudt giam & tao ra fert-butyl 3-(2-azido-1H-imidazo[4,5-c]pyridin-1-yl)piperidin-1-
cacboxylat (I-17d) duéi dang chit long. 'H-NMR (400 MHz, DMSO-dg): 0 8,84 (s, 1H),
8,56 (s, 1H), 7,85 (m, 1H), 4,30-4,24 (m, 1H), 4,03-3,95 (m, 2H), 2,89-2,67 (m, 1H),
2,32-2,22 (m, 2H), 1,98-1,79 (m, 3H), 1,60-1,23 (m, 12H), 0,85-0,83 (m, 1H); MS dugc
tinh todn cho C;¢H,,N,0, (M+H") 14 344,18, duoc quan st théy 1a 344,2.

Bu6ce E: Thém Pd/C (0,1g) vao dung dich di khudy I-17d (0,4g) trong MeOH
(10mL) va khudy hdn hop & nhiét d6 phong trong didu kién méi trudng hydro (binh ciu)
trong 2 gid (theo ddi hoan thanh phan Gng bing TLC). Loc hdn hop qua Xelit va c6 dic
trong diéu kién 4p suét giam d& tao ra hop chét nhur néu trong d& muc nay (chit trung
gian 17). "TH-NMR (400 MHz, DMSO-dg): 8 8,37 (s, 1H), 7,99 (d, J = 5,2 Hz, 1H), 7,50
(d, J= 6,0 Hz, 1H), 6,78 (s, 2H), 4,31-4,25 (m, 1H), 3,98-3,95 (m, 2H), 3,40-3,32 (m,
1H), 2,90 (s, 1H), 2,23-2,19 (m, 1H), 1,89-1,79 (m, 2H), 1,58-1,49 (m, 2H), 1,40 (s,
9H), 1,33-1,22 (m,2H); MS dugc tinh toan cho C;¢H4NsO, (M+H") 1a 318,19, duoc
quan sét thay 13 318,2.

Chét trung gian 18

N-(1-(piperidin-3-yl)-1H-imidazo[4,5-c]pyridin-2-y1)-3-(triflometyl)benzamit

Q
M“\EJN‘ Facxﬂjmg,.%,4
) S=tH: o
L. N <
é)«,& HATL
Y N-por DIPEA
““ DAF
-7 Budc A 182

Chit trung gian 18

Budc A va B: Hop chit néu trong dé muc nay (chét trung gian 18) dudi dang chét
rin mau tring duoc didu ché tir I-17 qua mot s budc theo quy trinh twong tu véi I-16.

MS dugc tinh todn cho CioH oF3;NsO (M+H") 14 390,15, duoc quan sat théy 1a 390,0.
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Chét trung gian 19

tert-butyl 3-(2-amino-3H-imidazo[4,5-c]pyridin-3-yl)piperidin-1-cacboxylat

NH,
o, .«»«WQ:“; . Ay NO: %:x \'“[]‘é
T \1 Ha0z HpS0: 1 HNO3, H;80,  _ F&.’ )i ~N-goe
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O @ f&iﬁ Raney Ni, i fH - a)y N_A "N}
{f ) Hy, MeOH [' ~ Hailwu, 2 gid s
LN, ; O
-19 Boc  Buged ~N-goe Buéc E ‘LﬂxN Boc
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=19d -19e
n-Buli _§§%‘ “N‘%—Nq ;fg *; }—NH
£ Dodexylbenzen sulfonvlazie N #~p PdiC, H; i
Budc F t Budc G .
119§ Chit trung gian 19

Buéc A: Thém H,SO4 dim dic (1 mL) vao dung dich d3 khudy 3-flopyridin (20g,
206mmol) trong AcOH (120mL) ¢ 85°C dudi tic dong cua nito. Sau dé xi Iy hon hop
theo tirng phan bang H,0, (30% trong nuéc, 48mL, 422mmol) va khudy ¢ hdi luu trong
24 gi® (theo ddi hoan thanh phan ng bang TLC). Lam ngudi hdn hgp bing Na,SO; rén,
loai bé dung mdi trong diéu kién 4p suat giam va hoa tan phin con lai trong CH,Cl,
(500mL). Trung hoa hdn hgp bing NaHCO; rin va khudy trong 1 gid. Loc hdn hop va
cd dic trong diéu kién 4p suét giam dé tao ra 3-flopyridin 1-oxit (I-19a). "H-NMR (400
MHz, CDCl,): 0 8,16 (t, /= 2,0 Hz, 1H), 8,11 (dd, J=2 va 26,8 Hz, 1H), 7,29-7,23 (m,
1H), 7,10-7,05 (m, 1H); MS dugc tinh todn cho CsHsFNO (M+H") 13 114,04, duoc quan
sat thay 1 114,2.

Buéc B: Xt ly tr tir dung dich I-19a trong H,SO,4 ddm ddc (40mL) trong hon 15
phtit bang hdn hop 2:3 HNOs/H,SO, (73mL). Sau d6, 1am néng hdn hop dén 90°C va
khudy trong 4 gi. Lam mat hdn hop dén nhiét d6 phiing, db vao da va chiét bang

-97-



23667

CH,Cl, (3x 300mL). Sy kho pha hitu co két hop trén Na,SO, va ¢b dic trong diéu kién
ap suét giam. Rira nguyén liéu tho bing pentan va khudy trong CH,Cl, (30mL). Thu két
tia mau vang thu dugc dé tao ra 3-flo-4-nitropyridin 1-oxit (I-19b). 'TH-NMR (400 MHz,
DMSO-dg): 0 8,90 (dd, J= 1,6, 6,0 Hz, 1H), 8,28 (dd, J= 1,2, 6,0 Hz, 1H), 8,23 (dd, J =
7,2, 2,0 Hz, 1H).

Budc C: 3-((1-(tert-butoxycacbonyl)piperidin-3-yl)amino)-4-nitropyridin 1-oxit (I-
19¢) duge didu ché theo quy trinh twong tu véi I-15 bude A. 'H-NMR (400 MHz,
CDCl;): 0 8,03 (d, J= 7,2 Hz, 2H), 7,97 (d, J = 1,6 Hz, 1H), 7,46 (dd, J =2 and 4 Hz,
1H), 3,74 (d, J = 12,8 Hz, 1H), 3,51-3,43 (m, 5H), 2,17-1,97 (m, 1H), 1,80- 1,73 (m,
2H), 1,65-1,62 (m, 2H), 1,46 (s, 10H); MS dugc tinh toan cho C;5sH;N,Os (M-H) 1a
337,15, dugc quan sét thdy 1a 337,4.

Budce D: Thém Raney-Ni (xtic tdc) va AcOH (7mL) vao dung dich d3 khudy I-19¢
(7,5g, 22,1mmol) trong MeOH (450mL), va khudy hdn hop & nhiét dd phong trong didu
kién méi trudng hydro (binh cAu) trong 2 gid (theo doi hoan thanh phan ting bang TLC).
Loc hdn hop qua Xelit va co dic trong didu kién 4p sudt giam. Hoa tan phdn con lai
trong nude, kiém héa bang NaOH 1M va chiét bang Et,0 (2x 100mL). Rira pha hitu co
két hop bang nuéc mudi, sdy kho trén Na,SO, khan, va cd dic trong diéu kién ap sudt
giam dé tao ra tert-butyl 3-((4-aminopyridin-3-yl)amino)piperidin-1-cacboxylat (I-19d).
MS duogec tinh toan cho C;sHpsN,O, (M+H") 13 293,20, dugc quan sat théy 1a 293,3.

Buéc E: diéu ché tert-butyl 3-(3H-imidazo[4,5-c]pyridin-3-yl)piperidin-1-
cacboxylat (I-19¢) theo quy trinh twong tu véi I-17, budc C. 'H-NMR (400 MHz,
DMSO-dg): 0 9,09 (s, 1H), 8,54 (s, 1H), 8,35 (d, /= 6Hz, 1H), 7,68 (d, J = 4,8 Hz, 1H),
4,65-4,58 (m, 1H), 4,11 (br s, 1H), 3,86 (d, J = 12,8 Hz, 1H), 3,05-2,98 (m, 1H), 2,20-
2,19 (m, 2H), 1,84-1,81 (m, 1H), 1,65-1,37 (m, 10H).

Budc F: diéu ché tert-butyl 3-(2-azido-3H-imidazo[4,5-c]pyridin-3-yl)piperidin-1-
cacboxylat (I-19f) theo quy trinh twong tu véi I-17, buéc D. 'H-NMR (400 MHz,
DMSO-dg): 0 9,08 (s, 1HO, 8,33 (d, J=5,2 Hz, 1H), 7,54 (d, J = 5,6 Hz, 1H), 4,29-4,25
(m, 1H), 4,07-3,95 (m, 2H), 3,40 (br s, 1H), 2,35-2,25 (m, 1H), 2,01-1,99 (m, 1H), 1,83-
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1,80 (m, 1H), 1,61-1,48 (m, 1HO, 1,41 (s, 10H); MS duoc tinh todn cho Ci4H,,N-0,
(M+H") 14 344,18, dugc quan sat thiy 1a 343.9.

Budc G: Hop chit néu trong dé muc ndy (chét trung gian 19) duoc didu ché theo
quy trinh twong tw véi I-17, bude E. 'TH-NMR (400 MHz, DMSO-de): & 8,67 (s, 1H),
8,05 (d, J=5,2 Hz, 1H), 7,09 (d, J = 5,2 Hz, 1H), 6,95 (s, 2H), 4,32-4,26 (m, 1H), 3,97-
3,95 (m, 2H), 3,43 (s, 1H), 2,96 (s, 1H), 2,25-2,21 (m, 1H), 1,90-1,79 (m, 2H), 1,58-1,41
(m, 11H); MS dugc tinh toan cho CisHyNsO, (M+H") 14 318,19, dugc quan sat tha”iy la
318,3.

Chét trung gian 20
N-(3-(piperidin-3-yl)-3H-imidazo[4,5-c]pyridin-2-yl)-3-(triflometyl)benzamit

CF3

3

N

@II\P—NH
O

Hop chét néu trong d& muc nay (cht trung gian 20) duoc didu ché tir tert-butyl 3-
(2-azido-3H-imidazo[4,5-c]pyridin-3-yl)piperidin-1-cacboxylat (I-19) qua mét s budc
theo quy trinh tuwong tu véi I-16. "H-NMR (400 MHz, DMSO-dg): 0 8,98 (s, 1H), 8,53-
8,36 (m, 3H), 7,94-7,92 (m, 1H), 7,78-7,75 (m, 1H), 7,53-7,52 (m, 1H), 4,84-4,81 (m,
1H), 3,43-3,32 (m, 1H), 3,07-2,95 (m, 2H), 2,69-2,62 (m, 2H), 1,99-1,80 (m, 2H), 1,64-
1,61 (m, 1H); MS dugc tinh toan cho C;oH;oF;NsO (M+H") 13 390,15, dugc quan sat
thiy 12 390,0.

Chét trung gian 21

(R)-metyl 2-amino-1-(1-(tert-butoxycacbonyl)piperidin-3-yl)-1H-

benzo[d]imidazol-5-cacboxylat
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Chat trung gian 21

Budc A: Lam néng hdn hop metyl 4-flo-3-nitrobenzoat (1,00g, 5,02mmol) va (R)-
fert-butyl 3-aminopiperidin-1-cacboxylat (1,00 g, 5,02mmol) dén 130°C trong 3 gid
(theo d&i hoan thanh phan ting bang TLC). Lam mat hdn hop dén nhiét do phong, thu lai
chdt rin hinh thanh va rua bing n-hexan dé tao ra (R)-tert-butyl 3-((4-
(metoxycacbonyl)-2-nitrophenyl)amino)piperidin-1-cacboxylat (I-21a) duéi dang chét
rén mau d6. "H-NMR (400 MHz, CDCl,): & 8,89 (s, 1H), 8,40 (d, J= 7,2 Hz, 1H), 8,06
(dd, J=2va 6,8 Hz, 1H), 6,97 (d, J = 8,8 Hz, 1H), 4,75 (d, J = 13,6 Hz, 2H), 3,97-3,90
(m, 4H), 3,69-3,63 (m, 2H), 3,24-3,01 (m, 2H), 2,10-2,06 (m, 1H), 1,84-1,73 (m, 2H),
1,46 (s, 9H); MS duoc tinh todn cho C;gHyN;0 (M-H") 1a 378,17, dugc quan sat théy
1a378.4.

Bude B va C: Hop chét néu trong dé muc ndy (chét trung gian 21) duoc diéu ché
tir I-21a qua mdt s6 budce theo quy trinh twong tw vé6i I-15, bude B va C. MS duoge tinh
todn cho C;oH;N,O4 (M+H) 14 375,20, duge quan sat théy 14 375,2.

Chét trung gian 22

(R)-tert-butyl 3-(5-(hydroxymetyl)-2-(3-(triflometyl)benzamido)-1H-
benzo[d]imidazol-1-yl)piperidin-1-cacboxylat

-100-



23667

CF
? F.Cl Q 'g S '
O ‘N g £ ey N 1M 2
3..;,.\ HATU/DIPEA .
N -Bac DAIF, nhiét 46 phong ‘\ N“BOC
1-21 Buge A [-22a

o et
| HO N \
DIBAL-H L JNH

e mm—— 1%**«55"[“: 3
THF, 0°C P
Bwdc B {\._w_;N ‘Boc

Chat trung gian 22

Budc A: (R)-metyl 1-(1-(tert-butoxycacbonyl)piperidin-3-yl)-2-(3-(triflometyl)
benzamido)-1H-benzo[d]imidazol-5-cacboxylat (I-22a) dwgc diéu ché tir (R)-metyl 2-
amino-1-(1-(tert-butoxycacbonyl)piperidin-3-yl)-1H-benzo[d]imidazol-5-cacboxylat (I-
21) theo quy trinh twong tw véi I-16, budc A. "H-NMR (400 MHz, CDCL;): 6 12,63 (br
s, 1H), 8,58 (s, 1H), 8,47 (d, J = 8 Hz, 1H), 8,03 (dd, J = 1,2 and 4Hz, 2H), 7,77-7,75
(m, 1H), 7,60-7,56 (m, 1H), 7,43-7,41 (m, 1H), 4,64 (br s, 1H), 4,29 (br s, 2H), 3,95 (s,
3H), 3,85-3,79 (m, 1H), 3,49 (s, 1H), 2,86-2,77 (m, 2H), 2,11-1,96 (m, 2H), 1,76-1,58
(m, 1H), 1,48 (s, 9 H); MS duoc tinh todn cho C,7H30FsN,O5 (M+H") 14 547,21, duge
quan sat thay 1a 547,3.

Buéc B: Thém tr tir DIBAL-H (7,28mL, 12,82mmol) vao dung dich da khuéy I-
22a (1,00g, 1,83mmol) trong THF (20mL) & 0°C, va khudy hdn hop trong 2 gi¢ (theo
déi hoan thanh phan mg bang TLC). Pha loing hdn hop bing nudc va chiét bing
EtOAc (2 x 50mL), rira 16p hitu co két hop biang nude mudi, sdy khd trén Na,SO, khan
va ¢ dic trong diéu kién &p suét giam. Tinh ché nguyén liéu thd bing phuwong phap séc
ky cot (20% EtOAc/Hexan) dé tao ra hop chét néu trong dé muc nay (chit trung gian
22); 'H-NMR (400 MHz, DMSO-dg): 8 12,90 (s, 1H), 8,48 (d, ] = 8,4 Hz, 2H), 7,9 (d, J
=8 Hz, 1H), 7,75-7,7 (m, 2H), 7,56 (s, 1H), 7,20 (d, J = 8,4 Hz, 1H), 4,82 ( br s, 1H),
4,05-4,00 (m, 2H), 3,70 (br s, 1H), 2,90 (br s, 1H), 2,70-2,60 (m, 1H), 1,98 — 1, 86 (m,
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3H), 1,63 — 1,40 (m, 1H), 1,5 (s, 9H), 1,19 (s, 1H); MS dugc tinh toan cho
C,6H30F3N,0, (M+H") 13 519,21, duoc quan sat thdy 14 519,2.

Chét trung gian 23

(R)-N-(5-(morpholinometyl)-1-(piperidin-3-yl)-1H-benzo[d]imidazol-2-yl)-3-

(triflometyl)benzamit
e 1\‘4} CH;C%;; «.ﬂ\;f;}“\N
S ) ,«»}"””s,
y_N-Boc Budc A (" Negoc
+22 1-23a
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1~23k Chit trung gian 23

Budc A: Cho cacbon tetrabromua (1,90g, 5,79mmol) vao dung dich da khuéy 1-22
(0,500g, 0,96mmol) trong CH,Cl, (30mL) & 0°C. Khudy hdn hop trong 15 phut, thém
PPh; (0,758g, 2,89mmol) vao va tiép tuc khudy hdn hop trong 45 phut & 0°C (theo doi
hoan thanh phan g bing TLC). Pha lodng hdn hop véi nudc, chiét bing CH,CL, (2 x
20mL), rira 16p hitu co két hop bing nudec mudi, sy khé trén Na,SO, khan va c6 dic
trong didu kién 4p sudt giam dé tao ra (R)-fert-butyl 3-(5-(bromometyl)-2-(3-
(triflometyl)benzamido)-1H-benzo[d]imidazol-1-yl) piperidin-1-cacboxylat (I-23a). MS
dugc tinh toan cho C,sH,,BrF;N,O; (M-H') 1a 579,13, duoc quan sat théy 1a 579,3.

Buéec B: Cho morpholin (0,120g, 1,29mmol) vao dung dich di khudy I-23a
(0,250g, 0,43mmol) trong THF (10mL) & 0°C va 1am néng hén hgp dén 55°C trong 2
gid (theo d&i hoan thanh phan g bing TLC). C6 dic hdn hop trong diéu kién ap sudt
giam va tinh ché nguyén liéu thd bang phuong phép sic ky cot dé tao ra (R)-tert-butyl 3-
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(5-(morpholinometyl)-2-(3-(triflometyl)benzamido)-1H-benzo[d]imidazol-1-
yl)piperidin-1-cacboxylat (I-23b) duéi dang chat rin mau vang nhat; MS dugc tinh todn
cho C30H37F3N504 (M+H+) la 588,27, dlIOC Jquan sat thé:.y la 588,4

Budc C: Hop chit néu trong d&& muc nay (chit trung gian 23) dugc diéu ché ti I-
23b theo quy trinh twong tu vai I-16, budc B. MS duogc tinh todn cho C,sH,9F;N50,
(M+H") 12 488,22, dugc quan sét thiy 14 488,2.

Chét trung gian 24

tert-butyl 3-(2-amino-5-metyl-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat

HzN
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Yo ELE PR o
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Nhiét 3§ phing dén 302C A
Budc C Chat trung gian 24

Budc A, B va C: Hop chit néu trong d&& muc nay (chét trung gian 24) duge diéu
ché theo quy trinh tuong ty v6i I-15, sir dung nguyén liéu diu vao thich hop. '"H-NMR
(400 MHz, DMSO-d6): 6 7,15-7,12 (m, 1H), 6,93 (s, 1H), 6,66 (d, J = 7,6 Hz, 1H), 6,26
(s, 2H), 4,29 (br s, 1H), 3,81-3,75 (m, 1H), 3,55-3,36 (m, 3H), 2,29 (s, 3H), 2,08 (s, 2H),
1,86-1,68 (m, SH), 1,40 (s, 9H); MS dugc tinh todn cho C;oHxN,O, (M+H") 13 345,22,
dwgc quan sat thdy 13 345,1.

Chét trung gian 25

N-(1-(azepan-3-yl)-5-metyl-1H-benzo[d]imidazol-2-yl)-3-(triflometyl)benzamit
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Chat trung gian 25

Hop chét néu trong d& muc nay (chit trung gian 25) duoc didu ché tir 1-24 qua mat
s& budc theo quy trinh twong ty véi I-16, sit dung nguyén liéu diu vio thich hop. 'H-
NMR (400 MHz, DMSO-de):0 12,85 (s, 1H), 9,1 (br s, 2H), 8,53 (d, J = 8Hz, 1H), 8,43
(s, IH), 7,92 (d, J = 7,6 Hz, 1H), 7,78-7,74 (m, 1H), 7,53 (d, J = 8,4 Hz, 1H), 7,39 (s,
1H), 7,13 (d, J = 8,4 Hz, 1H), 5,21 (br s, 1H), 4,03-3,97 (m, 1H), 3,57 (d, J = 11,6 Hz,
1H), 2,40 (s, 3H), 2,08-2,01 (m, 4H), 1,97-1,72 (m, 1H); MS duogc tinh toan cho
CyoHauF3N,O (M+H") 12 417,18, duoc quan sat thiy 12 417,2.

Chét trung gian 26

(R)-tert-butyl 3-(2-amino-7-clo-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat

" e NH N
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1-26a i-26b Bude C Chat trung gian 26

Budc A: (R)-tert-butyl 3-((2-clo-6-nitrophenyl)amino)azepan-1-cacboxylat (I-26a)

dugc diéu ché theo quy trinh tuong ty véi I-15, bude A, str dung nguyén lidu dau vao
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thich hop. "H-NMR (400MHz, CDCL;): & 8,00-7,91 (m, 1H), 7,58-7,49 (m, 1H), 7,02-
6,51 (m, 2H), 4,31-4,03 (m, 1H), 3,84-2,98 (m, 4H), 1,98-1,60 (m, 5H), 1,46-1,39 (m,
10H); MS dugc tinh toan cho C7H,5CIN;O, (M+H") 13 370,15, duoc quan sat théy la
370,10.

Bu6c B: Khudy hén hop gdm I-26a (7,5, 19,5mmol) va Zn (12,8mg, 195mmol)
trong AcOH (22mL) & nhiét d¢ phong trong 2 gid. Kiém héa phan ng bang dung dich
Na,CO; bdo hoa, loc, va chiét bang EtOAc (3 x 80mL). Rira pha hitu co két hop béang
nude mudi, sdy kho bing Na,SO, va cb dic trong chan khong dé tao ra (R)-tert-butyl 3-
((2-amino-6-clophenyl)amino)azepan-1-cacboxylat (I-26b). MS duogc tinh toan cho
C17H,;,CIN;0, (M+H") 12 340,17, duge quan sat thay 1a 340,10. Nguyén li¢u tho duoc
str dung trong budc tiép theo ma khong tinh ché thém.

Budc C: Hop chit néu trong d& muc nay (chét trung gian 26) dugc didu ché tir I-
26b theo quy trinh tuwong tu véi I-15, bude C. "H-NMR (400MHz, CDCl,): 0 7,34-7,26
(m, 1H), 7,04-6,97 (m, 2H), 6,05-5,85 (m, 1H), 5,84-5,72 (m, 1H), 5,50-5,37 (m, 0,5H),
5,10-4,80(m, 0,5H), 4,41-4,23(m, 1H), 4,09-3,96(m, 0,5H), 3,94-3,81 (m, 1H), 3,76-
3,57 (m, 1H), 3,22-3,14 (m, 0,5H), 2,84-2,63 (m, 1H), 2,34-2,17 (m, 1H), 2,07-1,84 (m,
1H), 1,82-1,64 (m, 2H), 1,53 (s, 9H), 1,48-1,37 (m, 1H); MS duoc tinh toan cho
C13H26CIN,O, (M+H") 12 365,17, dugc quan sét tha‘iy 13 365,10.

Chat trung gian 27

(R)-N-(1-(azepan-3-yl)-7-clo-1H-benzo[ d]imidazol-2-yl)-2-metylisonicotinamit
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Budc A: Xir Iy hdn hop gdm axit 2-metylisonicotinic (3,371g, 24,6mmol) va 2-(7-
aza-1H- benzotriazol-1-yl)-1,1,3,3-tetrametyluronium hexaflophosphat (9,345g, 24,6
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mmol) trong CH,Cl, (120ml) & nhiét d6 phong bing NEt; (4,1mL, 29,4mmol). Khuiy
phan tng trong vong 1 gio trude khi thém tir tir nd vao dung dich CH,Cl, (45ml) cua I-
26 (5,98g, 16,4mmol). Sau 10 phit, thém tiép NEt; (4,1mL, 29,4mmol) va khudy hén
hop trong 2 gid. Sau d6, pha lodng hén hop véi CH,Cl, (240mL), rira biang H,O (2 x
80mL), bdo hoa bang dung dich NaHCOj; (70mL), va nudc mudi (70mL). Sdy kho pha
hiru co bang Na,SO,, va c¢d dic trong didu kién 4p sut giam. Tinh ché nguyén liéu tho
bang phwong phép séic ky cdt (55% EtOAc/hexan) d tao ra (R)-tert-butyl 3-(7-clo-2-(2-
metylisonicotinamido)-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-27a) dudi
dang bot x6p mau vang nhat. '"H-NMR (400MHz, CDCl,): 6 12,81 (br s, 1H), 8,65-8,62
(m, 1H), 7,95-7,85 (m, 2H), 7,27-7,11 (m, 3H), 5,64 — 5,51 (m, 1H), 4,56-4,44 (m, 1H),
4,07-3,92 (m, 1H), 3,79-3,71 (m, 0,5H), 3,41-3,35 (m, 0,5H), 3,29-3,23 (m, 1H), 2,71-
2,59 (m, 1H), 2,65 (s, 3H), 2,22-2,00 (m, 3H), 1,93-1,80 (m, 1H), 1,51-1,45 (m, 1H),
1,50 (s, 3,5H), 1,41 (s, 5,5H); MS dugc tinh todn cho C,5H;;CINsO; (M+H") 13 484,20,
dwoc quan sat thay 13 484,20.

Budgce B: Xiur ly dung dich I-27a (8,62¢, 16,4mmol) trong MeOH (67mL) bing HCl
trong dioxan (4M, 67mL) va khudy hdn hop & nhiét do phong trong 7 gio. Sau d6 c6 dic
hdn hop trong diéu kién 4p sudt giam dé tao ra hop chét néu trong d& muc nay (chét
trung gian 27). Str dung san phdm niy trong budc tiép theo ma khong tinh ché thém. Xt
ly miu bang NaOH 1M, chiét biang EtOAc, sdy khd bang Na,SO, va cd dic trong diéu
kién ap sut giam dé tao ra I-27 dudi dang bazo tu do. "H-NMR (400MHz, CD;CN): 0
8,49 (d, J=5,0 Hz, 1H), 7,81 (s, 1H), 7,72 (d, J=4,8 Hz, 1H), 7,50 (br d, J=7,52 Hz, 1H),
7,16 — 7,09 (m, 2H), 5,66-5,59 (m, 1H), 3,77 (dd, J = 6,54, 14,3 Hz, 1H), 3,18 (dd, J =
5,3, 14,3 Hz, 1H), 3,05 - 2,98 (m, 1H), 2,76-2,69 (m, 1H), 2,63-2,53 (m, 1H), 2,47 (s,
3H), 2,10-2,03 (m, 1H), 1,96-1,93 (m, 2H), 1,86 — 1,75 (m, 2H), 1,61 — 1,54 (m, 2H);
MS dugce tinh toan cho C,oHp;CINsO (M+H") 12 384,15, dugc quan sat théy 14 384,20.

Chét trung gian 28

(R)-tert-butyl 3-(2-amino-7-clo-6-metoxy-1H-benzo[d]imidazol-1-yl)azepan-1-

cacboxylat
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Chat trung gian 28

Budc A: Thém N,N-diisopropyletylamin (0,9951g, 1,341mL) va I-1 (1,575g, 7,35
mmol) vao dung dich 2-clo-1,3-diflo-4-nitrobenzen (1,3548g, 7mmol) trong DMF
(10mL) vao. Chiéu xa vi séng hdn hop (100°C, 30 phut), 1am bay hoi dung méi va tai
hoa tan nguyén liéu thé trong dung dich natri metoxit 0,5M trong MeOH (5ml,
2,5mmol). Téi chiéu xa vi séng hdn hgp (100°C, 30 phit). Sau d6 1am ngudi hdn hop
bing nudc va ¢d dic trong didu kién 4p sudt gigm. Tinh ché nguyén liéu thd bing
phwong phép sic ky cot (AcOEt trong hexan, 0% dén 25%) dé tao ra (R)-tert-butyl 3-
((2-clo-3-metoxy-6-nitrophenyl)amino)azepan-1-cacboxylat (I-28a). MS duoc tinh toan
cho C;sH,7CIN;O5 (M+H") 12 400,16, dugce quan sat théy 1a 400,1.

Buéc B: (R)-tert-butyl 3-((6-amino-2-clo-3-metoxyphenyl)amino)azepan-1-
cacboxylat (I-28b) dwoc didu ché tir [-28a theo quy trinh twong ty véi I-26, bude B. MS
duoc tinh todn cho C,sH,oCIN;0; (M+H") 370,18, duoc quan sat théy 12 370,2.

Budce C: Hop chét néu trong dé muc nay (chit trung gian 28) duoc diéu ché tir I-
28b theo quy trinh twong tu voi I-15, bude C. MS duge tinh todn cho C;gH,sCIN,O;
(M+H" 12 395,18, dugc quan sat thiy 1a 395,2.

Chét trung gian 29

(R)-N-(1-(azepan-3-yl)-7-clo-6-metoxy-1H-benzo[d]imidazol-2-yl)pyridazin-4-

cacboxamit hydroclorua
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Chat trung gian 29

Budc A: Xir ly dung dich gdm axit pyridazin-4-cacboxylic (92,5mg, 0,754) va 2-
(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (283mg, 0,745
mmol) trong 1:1
CH,Cl/DMF (10mL) bang NEt; (108 mg, 1,06 mmol) va khudy trong 10 phut. Sau d6
thém dung dich I-28 (224mg, 0,56mmol) trong 1:1 CH,Cl,/DMF (10 mL) vio va khudy
hdn hgp trong 1 gid (theo ddi hoan thanh phan ng bang LC/MS). Lam bay hoi dung
mdi trong didu kién 4p sudt giam va hoa tan phan con lai trong CH,Cl, (4mL), xtt ly
bang Na,CO; (178mg, 1,68mmol) va khudy trong 3 phit. Sau d6 tinh ché hdn hop bing
phuong phép séc ky cot (MeOH trong CH,Cl,, 0% dén 10%) dé tao ra (R)-tert-butyl 3-
(7-clo-6-metoxy-2-(pyridazin-4-cacboxamido)-1H-benzo[d]imidazol-1-yl)azepan-1-
cacboxylat (I-29a). MS duoc tinh todn cho C,4H30CINgO4 (M+H") 12 501,19, duge quan
sat thdy 14 501,2.

Budc B: Hop chét néu trong d& muc nay (chét trung gian 29) duoc didu ché tur I-
29a theo quy trinh twong tu véi 1-27, bude B. MS dugc tinh toan cho C;gH,,CINgO,
(M+H") 13 401,14, duoc quan sat thay 1a 401,1.

Chét trung gian 30

(R)-N-(1-(azepan-3-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2,6-

dimetylisonicotinamit hydroclorua
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Budce A: Xir Iy hdn hop gdm axit 2,6-dimetylisonicotinic (927mg, 6,1mmol) va O-
benzotriazol-N,N,N’,N’-tetrametyl-uroni-hexaflo-phosphat (HBTU) (4,65g, 12,3mmol)
trong DMF (15ml) bang hydroxybenzotriazol (HOBY) (1,82g, 13,5mmol) va khudy &
nhiét do phong trong 10 phut. Sau d6 thém tir tir hdn hop thu duge vao dung dich I-26
(1,12g, 3,1mmol) trong DMF (4mL), sau d6 bd sung NEt; (1,7mL, 12,3mmol). Khuiy
phan tmg qua dém, lam ngudi bang H,0 (2mL) va ¢ dic trong diéu kién &p suét giam.
Phan bd san phdm th giita EtOAc va NaOH 1N, va chiét bing EtOAc. Siy khé pha hitu
co két hop trén Na,SOy, va b dic trong diéu kién 4p suét gidm. Tinh ché nguyén licu
thd bang phuong phép sic ky cot (0-100% EtOAc/Hexan) dé tao ra (R)-tert-butyl 3-(7-
clo-2-(2,6-dimetylisonicotinamido)-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-
30a). MS dugc tinh toan cho CysH33CINsO; (M+H") 13 498,22, dugc quan sat théy la:
498.2.

Budge B: Xt ly dung dich I-30a (951mg, 1,9mmol) trong CH,Cl, (20mL) bing HCI
trong dioxan (4M, 20mL) va khudy hdn hop & nhiét d6 phong qua dém, Loc chét rén
mau vang, ria bang CH,Cl, va siy kho dé tao ra hop chét néu trong d& muc nay (chit
trung gian 30). MS dugc tinh toan cho C,H,sCINsO (M+H") 13 398,17, duoc quan sat
thdy 1a: 398,2.

Chét trung gian 31

(R)-tert-butyl 3-(2-amino-7-metyl-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat
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Budc A: (R)-tert-butyl 3-((2-metyl-6-nitrophenyl)amino)azepan-1-cacboxylat (I-
31a) dugc diéu ché theo quy trinh twong ty v6i I-15, budc A, st dung nguyén liéu dau
vao thich hgp. '"H-NMR (400MHz, CDCls): 6 7,93-7,87 (m, 1H), 7,37-7,31 (m, 1H),
6,91-6,79 (m, 1,5H), 6,50-6,47 (m, 0,5H), 3,88-3,76 (m, 2H), 3,57-3,52 (m, 1H), 3,22-
2,78 (m, 2H), 2,43-2,41 (m, 3H), 1,92-1,60 (m, 5H), 1,47-1,38 (m, 10H); MS dugc tinh
toan cho C;gH,sN30, (M+H") 12 350,20, dugc quan sat théy 14 350,0.

Budc B: (R)-tert-butyl 3-((2-amino-6-metylphenyl)amino)azepan-1-cacboxylat (I-
31b) dugc diéu ché tir I-31a theo quy trinh tuong tw véi I-15, budc B. MS duge tinh
to4n cho C;3H3N;0, M+H") 14 320,23, dugc quan sat théy 13 320,2.

Budc C: Hop chat néu trong dé muc nay (chit trung gian 31) dugc didu ché tir I-
31b theo quy trinh twong tu véi I-15, bude C. 'H-NMR (400MHz, CDCl): 0 8,50 (br s,
1H), 7,27-7,24 (m, 1H), 7,18-7,14 (m, 1H), 7,00-6,97 (m, 1H), 5,10-5,05 (m, 1H), 4,32-
4,26 (m, 1H), 3,99-3,92 (m, 1H), 3,78-3,72 (m, 1H), 2,99-2,87 (m, 1H), 2,68 (s, 3H),
2,30-2,23 (m, 1H), 2,13-2,08 (m, 1H), 1,87 (br s, 3H), 1,50 (s, 9H), 1,39-1,38 (m, 1H);
MS dugc tinh toan cho C;6H,0N,0, (M+H") 13 345,22, dugc quan sat théy 14 345,2.

Chét trung gian 32

(R)-N-(1-(azepan-3-yl)-7-metyl-1H-benzo[d]imidazol-2-yl)-2-metylisonicotinamit

hydroclorua
_8 o - %\
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Budce A: (R)-tert-butyl 3-(7-metyl-2-(2-metylisonicotinamido)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-32a) dugc diéu ché tir I-31 theo quy trinh
tuong tu v4i [-27, bude A. MS dugc tinh toan cho CysHyNsO; (M+HY) 13 464,26, dugc
quan st thay 13 464,2.

Budc B: Xir ly chit rin I-32a (363mg, 0,78mmol) bing HCI 4,0M trong dioxan
(5mL) va khudy hdn hop phan tmg t6i khi hoan thanh nhu duge xac dinh theo phan tich
LC/MS. Loai bé dung méi trong diéu kién 4p sudt giam, tao huyén phi phin con lai
trong CH,Cl, (4mL), va c¢b dic hdn hop trong diéu kién 4p suét giam dé tao ra hop chit
néu trong d& muc nay (chét trung gian 32). MS duoc tinh toan cho Cp1HygNsO (M+H")
13 364,21, duoc quan sat thiy 14 364,2.

Chét trung gian 33 va 34

(R)- va (S)-N-(7-metyl-1-(1,4-oxazepan-6-yl)- 1H-benzo[d]imidazol-2-y1)-3-

(triflometyl)benzamit
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Chit trung gian 33 Chat trung gian 34

Budc A: Mau raxemat 1-33a (duge diéu ché qua mot sb bude twong tu véi 1-16a,
str dung nguyén liéu dau vao thich hop) dugc dua t6i sic ky khong ddi xtng (ChiralPak
AD-H) véi hé ddng dong (isocratic elution) (75/25 CO,/iPrOH) sir dung hé théng Cong
nghé Thar SFC Prep 80 véi phin mém SuperChrom v,5,3, dinh rira giai d4u tién 12 (R)-
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tert-butyl 6-(7-metyl-2-(3-(triflometyl)benzamido)-1H-benzo[d]imidazol-1-yl)-1,4-
oxazepan-4-cacboxylat (I-33b) va dinh rira giai thir hai 1a (S)-tert-butyl 6-(7-metyl-2-(3-
(triflometyl)benzamido)-1H-benzo[d]imidazol-1-yl)-1,4-oxazepan-4-cacboxylat (I-33c).
MS duoc tinh toan cho CygH30F3N404 (M+H)) 14 519,21, duoc quan sat théy 12 519,2.

Budc B: Céc hop chét néu trong dé muc nay (chét trung gian 33 va chét trung gian
34) 1an luot duge didu ché tir 1-33b va I-33¢, theo quy trinh twong tw véi I-32, bude B.
MS duoc tinh todn cho Cy;Hp,F3N,0, (M+HY) 419,16, duoc quan sat théy 12419,2.

Chét trung gian 35

(R)-tert-butyl 3-(2-amino-5-(hydroxymetyl)-7-metyl-1H-benzo[d]imidazol-1-

yl)azepan-1-cacboxylat
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Chat trung gian 35

Budc A: Cho tr tr H,SO, dam dac (17,5mL) vao metyl 4-flo-3-metylbenzoat
(12,8g, 76mmol) va 1am mat hdn hop dén 0°C. Sau d6 thém timg giot dung dich HNO,
bdc khéi (69,5%, 11,6mL) trong H,SO, ddm ddc (17,5mL) vao trong hon 10 phut.
Khudy hén hop trong 80 phiit dong thoi 1am am tir tir 1én d&én nhiét d6 phong (theo doi
hoan thanh phan ting bang TLC). Tir tir @6 hdn hop vao nudc da, chiét 16p nudce bang
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CH,Cl, (3 x 200mL), sdy khd trén Na,SO, khan va c6 dic trong diéu kién 4p suit giam.
Tinh ché san phim thd bing phuong phép sic ky cot dé tao ra metyl 4-flo-3-metyl-5-
nitrobenzoat (I-35a) duéi dang chét rin mau tréng. MS dugc tinh toan cho CoHgFNO,
(M+H") 12 214,04, dugc quan sat thiy 1 214,0.

Budce B: Cho tir tir dung dich I-35a (6,55g, 30,73mmol) trong THF (50mL) & -
10°C vao DIBALH (92,2mL cua dung dich 1,0M trong hexan) trong hon 10 pht.
Khudy hdn hgp trong 40 phiit & -10°C (theo dai hoan thanh phan g bing TLC) va lam
ngudi bang Na,SO, 10H,0. Sau d6 xir Iy hdn hgp bing mudi Rochelle’s (19,4¢,
95mmol) trong nude (300mL), CH,Cl, (400mL) va EtOAc (200ml) va khudy qua dém.
Tach 14y pha hitu co va chiét pha nu6c bing EtOAc (200mL). Séy kho 16p hitu co két
hop trén Na,SO,, va cd dic trong didu kién ap sudt giam. Tinh ché san phim tho bing
phuong phép sic ky cot (EtOAc trong hexan, 15% dén 40%) dé tao ra (4-flo-3-metyl-5-
nitrophenyl)metanol (I-35b).

Budc C: Chiéu xa vi séng dung dich I-35b (1,516g, 8,20mmol), (R)-tert-butyl 3-
aminoazepan-1-cacboxylat (1,844g, 8,60mmol) va N,N-diisopropyletylamin (1,16g,
9,01lmmol) trong DMF (30mL) (140°C, 4,5 gi®). Lam bay hoi dung moi va tinh ché
phan con lai bing phwong phép sic ky cot (EtOAc trong hexan, 0% dén 25%) dé tao ra
(R)-tert-butyl =~ 3-((4-(hydroxymetyl)-2-metyl-6-nitrophenyl)amino)azepan-1-cacboxylat
(I-35¢) dudi dang dau mau cam. MS dugc tinh toan cho CioH3oN;05 (M+H") 12 380,21,
dugc quan sat thay 13 380,2.

Bué6e D va E: Hop chét néu trong dé muc nay (chét trung gian 35) dugc didu ché
tir I-35¢ qua mdt s6 bude theo quy trinh twong tw v6i 1-26, bude B va C. MS duoe tinh
toan cho CyoH3,N,O3 (M+H") 12 375,23, dugc quan sat thy 14 375,2.

Chét trung gian 36

(R)-N-(1-(azepan-3-yl)-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-benzo[d]imidazol-2-

yl)benzamit hydroclorua
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Chit trung gian 36

Budc A: (R)-tert-butyl 3-(2-benzamido-5-(hydroxymetyl)-7-metyl-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-36a) dudi dang dau sach dugc didu ché
tr I-35 theo quy trinh tuong tu vdi I-16, budec A. MS dugce tinh toan cho Cy7H;5N404
(M+H") 12 479,6, dugc quan sat thiy 13 479,2.

Bu6c B: Thém N,N-diisopropyletylamin (436mg, 3,385mmol) va mesyl clorua
(388mg, 3,385mmol) vao dung dich I-36a (540mg, 1,128mmol) trong CH,Cl, (65mL).
Khuéy hdn hop & nhiét dd phong trong 16 gid. Thém pyrolidin (401mg, 5,64mmol) vao
va hdn hop dugc khudy trong 30 phit. Lam bay hoi dung mdi va tai hoa tan phan con lai
trong DMA. Thém tiép pyrolidin (401mg, 5,64mmol) vao va chiéu xa vi séng hdn hop
(80°C, 40 phiit). Thém vao vai giot nuc dé lam ngudi phan tng va c6 dic hdn hop
trong diéu kién 4p sudt giam. Hoa tan phan con lai trong EtOAc (200mL), rira bing
dung dich NaHCO; bdo hoa va nudc mudi, séy kho trén Na,SOy, va cd dac trong didu
kién 4p suit giam. Tinh ché nguyén lidu thd bing phuong phap sic ky cot (0-10%
MeOH trong CH,Cl,) d tao ra (R)-tert-butyl 3-(2-benzamido-7-metyl-5-(pyrolidin-1-
ylmetyl)-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-36b). MS duoc tinh toan
cho C3HyoNsO05 (M+HY) 14 531,32, duoc quan sat thay 13 532,3.

Budce C: Hop chét néu trong d& muc nay (chit trung gian 36) dugc didu ché tir I-
36b theo quy trinh tuwong tu véi 1-27, budc B. MS dugc tinh toan cho C,sH3NsO
(M+H") 12 432,27, duoc quan sat thiy 1a 432,2.
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Chét trung gian 37

N-(1-(azepan-3-yl)-7-(pyrolidin-1-ylmetyl)-1H-benzo[d]imidazol-2-yl)-3-

(triflometyl)benzamit hydroclorua
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Chat trung gian 37

Buéc A: Dung dich 1-37a (45mg, 0,087mmol; dugc diéu ché qua mot sé bude theo
quy trinh twong tu v6i I-25, st dung nguyén liéu diu vao thich hop), NBS (23meg,
0,131mmol), benzoyl peroxit (3mg, 0,012mmol), va cacbon tetrachlorua (1mL) trong
mdt binh phan tng vi séng dugc 1am 4m 1én dén 100°C béng cach chiéu xa véi voi mot
deén nhiét trong 6 gid. Lam mat hdn hogp phan tng dugc dén nhiét do phong va cd dac
trong diéu kién 4p suit giam. Sau do, tao huyén phti phan con lai trong axetonitril (1mL)
va xtr 1y bang pyrolidin (0,014mL, 0,174mmol) va N,N-diisopropyletylamin (0,045mL,
0,261mL). Khudy hdn hop phan Gng & nhiét d phong t6i khi hoan thanh nhu duogc x4c
dinh bang phan tich LC/MS. Cb dic hdn hop trong diéu kién ap sudt giam d tao ra tert-
butyl 3-(7-(pyrolidin-1-ylmetyl)-2-(3-(triflometyl)benzamido)-1H-benzo[d]imidazol-1-
yl)azepan-1-cacboxylat (I-37b). MS dugc tinh toan cho C;HiFsNsO; (M+H") 1a
586,29, dwoc quan sat thy 12 586,3.

Budc B: Hop chit néu trong d& muc nay (chét trung gian 37) dugc diéu ché theo
quy trinh twong tu vé6i 1-32, bude B. MS duge tinh todn cho CyH3,F3sNsO (M+H") 1a
486,24, dugc quan sat thiy 13 486,2.

Chét trung gian 38
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(R)-N-(1-(azepan-3-yl)-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-benzo[d]imidazol-2-

y1)-2,6-dimetylisonicotinamit hydrochlorua
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Chét trung gian 38

Bu6c A: (R)-tert-butyl 3-(2-(2,6-dimetylisonicotinamido)-5-(hydroxymetyl)-7-
metyl-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-38a) dugc didu ché theo quy
trinh tuong tu véi I-16.

Buéc B: Lam néng huyén phi I-38a (350mg, 0,689mmol) va IBX (386mg,
1,379mmol) trong MeCN dén 90°C trong binh kin, trong 1 gid. Lam mat hdn hop dén
nhiét d0 phong r6i loc. Cd dic dich loc d& tao ra (R)-tert-butyl 3-(2-(2,6-
dimetylisonicotinamido)-5-formyl-7-metyl-1H-benzo[d]imidazol-1-yl)azepan-1-

cacboxylat (I-38b). Sir dung hop chit trong buéc tiép theo ma khong tinh ché thém.

Buéc C: Thém NaHB(OAc); (438mg, 2,067mmol) vao hdn hop gdm I-38b
(350mg, 0,689mmol), pyrolidin (146mg, 2,067mmol), va N,N-diisopropyletylamin
(600uL, 3,445mmol) trong (CH,Cl), (20mL). Sau d6 lam néng hdn hop dén 50°C trong
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30 phut, 1am mat dén nhiét do phong, loc rdi ¢6 dic. Tinh ché san phdm thd bing
phuong phap sic ky cot (0-90% [9:1:0,175N CH,Cl,/MeOH/NH;]/CH,CL,) d& tao ra
(R)-tert-butyl ~ 3-(2-(2,6-dimetylisonicotinamido)-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-38¢c) dudi dang chit rin mau vang. MS

dugc tinh toan cho C3HysNgO; (M+H") 12 560,35, dwge quan st thdy 1 560,3.

Bude D: Hop chit néu trong d& muc nay (chét trung gian 38) duoc diéu ché tir I-
38c theo quy trinh twong tu vai 1-30, budc B. MS dugc tinh todn cho C,7H;,NsO
(M+H") 12 461,30, dugc quan sat thay 13 461,3.

Chét trung gian 39

N-(1-((R)-azepan-3-yl)-7-((3-hydroxypyrolidin-1-yl)metyl)-1H-benzo[d]imidazol-
2-yl)benzamit

i N G‘;‘ —— \,& ) N Q:;;(_jfm‘s} HQ’\% e,
AN A MsCl, DIPEA, AN P g NH
[%MI,[“M;—NH OME [TM[N?,—NH 7 L

HO P 2.4, 6-wimetylpyridin o ‘J f}""‘x_ DIPEA, DMF
g\'_jmm Budc A ' E\W}’mm Buéc B
1-3%a 1-39b
s N 4 5 HCl'dioxan N C\},\_.\{ N,
=W e i % 4 T et : O
YN Buse € SN
;~«M~j —\N o P
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Chat trung gian 39

Buéc A: Thém N,N-diisopropyletylamin (152mg, 1,175mmol) va mesyl clorua
(134mg, 1,175mmol) vao dung dich I-39a (227mg, 0,488mmol; dugc didu ché theo quy
trinh twong ty véi I-36a, sit dung nguyén liéu dau vao thich hop) trong CH,Cl, (20mL) &
0°C. Khudy hén hop trong 10 phit, thém timng giot 2,4,6-trimetylpyridin (142,4mg,
1,175mmol) vao va khudy phan (mg & nhiét d6 phong trong 2 gid. Thém tiép N,N-
diisopropyletylamin (6mg, 0,488mmol) va mesyl clorua (56mg, 0,488mmol) vao va
khudy hén hop trong 1 gid' & nhiét d6 phong. Pha lodng hdn hop bing DMF (5mL) va
khudy qua dém, 1am ngudi bing nudc da va pha lodng v&i EtOAc (300mL). Rira pha
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hitu co bang HC1 0,2N (3 x 50mL), dung dich NaHCO; bdo hoa, va nude mudi, sy kho
trén Na,SO,, va c¢d dic trong diéu kién 4p sudt giam. Tinh ché nguyén liéu thd bing
phuong phép sic ky cot (0-10% MeOH trong CH,CL) d& tao ra (R)-tert-butyl 3-(2-
benzamido-7-(clometyl)-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-39b). MS
duogc tinh toan cho C,¢H3,CIN,O3 (M+H") 14 483,21, duge quan st théy 12 483,0.

- Budc B: Xt Iy dung dich I-39b (44mg, 0,092mmol) trong DMF (2mL) béng
pyrolidin-3-ol (16mg, 0,184mmol) va khudy hdn hop & 110°C trong 1 gid. Lam bay hoi
dung moi trong diéu kién 4p suat giam. Hoa tan phan con lai bang EtOAc (100mL), rita
bing HC1 0,2N (2 x 20mL), dung dich NaHCO; bdo hoa va nudc mudi, sdy kho trén
Na,SOy4 va ¢d dic trong didu kién 4p suit giam. Tinh ché nguyén liéu tho bing phuong
phap sic ky cot (0-10% metanol trong CH,Cl,) dé tao ra (3R)-tert-butyl 3-(2-
benzamido-7-((3-hydroxypyrolidin-1-yl)metyl)- 1H-benzo[d]imidazol-1-yl)azepan-1-
cacboxylat (I-39c). MS duoc tinh todn cho C3HyNsO0, (M+H") 1a 534,30, dugc quan
sat thiy 13 534,3.

Budc C: Hop chét néu trong dé muc nay (chét trung gian 39) duoc didu ché tir I-
39c¢ theo quy trinh twong ty véi 1-27, budec B. MS dugce tinh toan cho C,sH;Ns50,
(M+H") 14 434,25, duoc quan sat thiy 1a 434,2.

Chét trung gian 40

N-(1-(azepan-3-yl)-7-(1,1-dioxidothiomorpholin-4-cacbonyl)-1H-

benzo[d]imidazol-2-yl)benzamit hydroclorua
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Chét trung gian 49

Buéc A: Thém kali t-butylat (112mg, 1,0mmol) vao dung dich I-40a (49,3mg,
0,1mmol; duoc diéu ché theo quy trinh twong tu véi I-22a, st dung nguyén liéu diu vao
thich hop) trong DMSO (3mL). Khudy hdn hop & nhiét d6 phong trong 50 phut, pha
lodng bang nudc d4, axit héa dén do pH=1 bing HCI 1IN, va chiét bang EtOAc (3 x
50mL). Rira pha hitu co két hgp bang nude mudi va nuée, sdy khd trén Na,SO, va cd
dic trong didu kién 4p sult giam d& tao ra axit 2-benzamido-1-(1-(tert-
butoxycacbonyl)azepan-3-yl)-1H-benzo[d]imidazol-7-cacboxylic (I-40b). MS duoc tinh
toan cho C,sH3N,O5 (M+H") 12 479,22, duge quan sat théy 12 479,0.

Budc B: tert-butyl 3-(2-benzamido-7-(1,1-dioxidothiomorpholin-4-cacbonyl)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-40c) duoc diéu ché tir I-40a theo quy
trinh tuwong tw véi I-16. MS dugc tinh todn cho CsoH3sNsOS (M+H) 14 596,25, duogc
quan sét thiy 1 595,20.

BudGc C: Hop chét néu trong dé muc nay (chét trung gian 40) duge didu ché tir I-
40c theo quy trinh tuong ty va6i 1-27, budc B. MS dugce tinh todn cho C,sH30N504S
(M+H") 12 496,19, duoc quan sat thay 13 496,20.

Chét trung gian 41

2-amino-1-(1-(tert-butoxycacbonyl)azepan-3-yl)-7-xyano-1H-benzo[d]imidazol-5-

cacboxylat
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Chit trung gian 41

Buéc A: Cho tir tir dung dich d3 khudy metyl-3-xyano-4-metoxy benzoat (0,820g)

& 0°C vao HNO; bbc khéi (15mL) va khuiy hdn hop & 5°C trong 30 phit. Sau d6 db

hdn hgp vao nudc d4 lanh, thu lai chit rdn hinh thanh bing cach loc va sdy kho trong

chan khéng dé tao ra metyl 3-xyano-4-metoxy-5-nitrobenzoat (I-41a); 'H-NMR (400

MHz, DMSO-dg): 0 8,66 (d, J = 2Hz, 1H), 8,60 (d, J = 2Hz, 1H), 4,18 (s, 3H), 3,90 (s,

Céc budce B, C va D: Hop chét néu trong d& muc nay (chét trung gian 41) duogc

diéu ché qua mot sb budc tir I-41a theo quy trinh twong ty véi I-15. MS dugc tinh toan
cho C,1H,sN;0, (M+H") 12 414,21, duge quan sat théy 1a414,3.

Chat trung gian 42

N-(1-(azepan-3-yl)-7-xyano-5-(hydroxymetyl)-1H-benzo[d]imidazol-2-yl)-3-

(triflometyl)benzamit hydroclorua
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Chat trung gian 42

Budc A: Metyl 1-(1-(tert-butoxycacbonyl)azepan-3-yl)-7-xyano-2-(3-
(triflometyl)benzamido)-1H-benzo[d]imidazol-5-cacboxylat (I-42a) dugc diéu ché tir I-
41 theo quy trinh twong ty véi I-16. MS duge tinh toan cho CyH,oF3NsOs (M-H) 1a
584,21, dugc quan sat thiy 12 584,3.

Buéc B: Khudy hdn hop gdm I-42a (52mg, 0,09mmol) va LiBH, (8,7mg,
0,4mmol) trong 1:1 THF/toluen (2mL) & 100°C trong 1 gid (theo d&i hoan thanh phan
ting bang LC-MS). Sau d6, pha lodng hdn hop bing HC1 1M va chiét bing CH,Cl, (3x).
Séy kho 16p hitu co két hop trén Na,SO, khan va cd dic trong didu kién 4p suit giam dé
tao ra tert-butyl 3-(7-xyano-5-(hydroxymetyl)-2-(3-(triflometyl)benzamido)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-42b). MS duogc tinh todn cho
C,sH3,F3NsO, (M+H") 12 558,22, duoc quan sat thiy 13 558,2.

Budc C: Hop chét néu trong d& muc nay (chét trung gian 42) dugc didu ché tir I-
42b theo quy trinh twong ty véi 1-32, budec B. MS dugc tinh toan cho Cy3Hp3F3N50,
(M+H") 1a 458,17, dugc quan sat thay 13 458,20.

Chét trung gian 43

metyl 1-(piperidin-3-yl)-2-(3-(triflometyl)benzamido)-6,7-dihydro-1H-
imidazo[4,5-c]pyridin-5(4H)-cacboxylat
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Budc A: Xt ly timg giot dung dich da khwr khi I-18 (0,2g, 0,4mmol) trong EtOH
(1,1mL) va nudc (0,05mL) & -78°C bang metylcloformat (0,045g, 0,48mmol) va khudy
trong 50 phit. Sau d6, cho timg phan NaBH, (0,045g) & cling nhiét d6 vao va khudy hdn
hop & nhiét do phong trong 1 gid (theo ddi hoan thanh phan tmg bing TLC). Lam ngudi
hén hop bang nudc va chiét bing EtOAc (2 x 20mL). Sdy khé 16p hitu co két hop trén
Na,SO, va cd dic trong diéu kién 4p sudt giam dé tao ra metyl 1-(1-(tert-
butoxycacbonyl)piperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-imidazo[4,5-
c]pyridin-5(4H)-cacboxylat (I-43a) dudi dang chét rin mau vang hoi xanh. MS dugc
tinh toan cho CyH3,F3NsOs (M+H") 13 550,22, dugc quan sat thiy 13 550,2.

Budc B: Metyl 1-(1-(tert-butoxycacbonyl) piperidin-3-yl)-2-(3-
(triflometyl)benzamido)-6,7-dihydro-1H-imidazo[4,5-c]pyridin-5(4H)-cacboxylat ~ (I-
43b) dugc diéu ché tir I-43a theo quy trinh twong tw véi I-15, budec B. MS dugc tinh
toén cho CyeH31F3N505 (M-H) 12 550,24, dugc quan sat théy 12 550,5.

Budc C: Hop chit néu trong d& muc nay (Chét trung gian 43) duoc diéu ché tir I-
43b theo quy trinh twong tu véi I-16, budc B. MS dugce tinh toan cho C,H,sF3N504
(M+H") 13 452,18, duoc quan sat thiy 14 452,2.

Chét trung gian 44
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(R)-N-(1-(azepan-3-yl)-7-clo-1H-benzo[d]imidazol-2-yl)pyridazin-4-cacboxamit

hydroclorua
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Budc A va B: Hop chit néu trong dé muc nay (chét trung gian 44) dugc diéu ché
qua mdt sd bude tir [-26 theo quy trinh twong tu véi 1-30. MS dwoc tinh toan cho
C1sH0CINGO (M+H") 14 371,13, dwoc quan sat thay 13 371, 1.

Chét trung gian 45

(R)-N-(1-(azepan-3-yl)-7-metyl-1H-benzo[d]imidazol-2-yl)-2-

(triflometyl)isonicotinamit hydroclorua
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Buéc A:  (R)-tert-butyl  3-(7-metyl-2-(2-(triflometyl)isonicotinamido)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-45a) dugc diéu ché tir I-31 theo quy trinh
twong tu véi I-27, bude A. 'H-NMR (400 MHz, CDCl3) & 12,53 (s, 1H), 8,89 (d, J= 4,6
Hz, 1H), 8,54 (d, J = 7,1 Hz, 1H), 8,27 (d, J = 4,6 Hz, 1H), 7,21 (dt, J = 7,8, 21,3 Hz,
2H), 7,08 (t, /= 9,2 Hz, 1H), 5,12 — 4,85 (m, 1H), 4,34 (dd, J= 10,6, 13,6 Hz, 1H), 4,16
- 3,85 (m, 2H), 3,36 — 3,21 (m, 1H), 2,94 — 2,82 (m, 1H), 2,80 (s, 3H), 2,30 — 2,15 (m,
1H), 2,15 — 2,00 (m, 2H), 2,00 — 1,81 (m, 1H), 1,48 (s, 9H), 1,43 — 1,36 (m, 1H), '°F-
NMR (376 MHz, CDCl;) & -67,90 (s, 1H); MS dugc tinh toan cho CysHjF;N504
(M+H") 14 518,23, dugc quan sat thay 13 518,2.
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Buéc B: Hop chét néu trong dé muc nay (chit trung gian 45) duoc diéu ché tir I-
45a theo quy trinh twong tu véi I-32, budce B. "H-NMR (400 MHz, DMSO) 6 9,40 —
9,09 (m, 2H), 8,99 (d, J= 4,9 Hz, 1H), 8,37 (s, 1H), 8,34 (s, 1H), 7,50 (d, /= 7,9 Hz,
1H), 7,18 (d, /= 7,8 Hz, 1H), 7,11 (s, 1H), 5,33 — 5,14 (m, 1H), 4,40 — 4,23 (m, 1H),
3,71 - 3,69 (m, 1H), 3,38 — 3,18 (m, 2H), 2,79 (s, 3H), 2,69 — 2,57 (m, 1H), 2,29 — 2,12
(m, 1H), 2,10 — 1,89 (m, 3H), 1,89 — 1,72 (m, 1H), ’F-NMR (376 MHz, DMSO) & -
66,52 (s, 1H); MS dugc tinh toan cho Cy;H,3F3NsO (M+H") 14 418,18, dugc quan sat
thdy 12 418,2.

Chét trung gian 46

(R)-N-(1-(azepan-3-yl)-7-metyl-1H-benzo[d]imidazol-2-yl)-2,6-

dimetylisonicotinamit hydroclorua
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Budc A: (R)-tert-butyl 3-(2-(2,6-dimetylisonicotinamido)-7-metyl-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-46a) dugc diéu ché tir I-31 theo quy trinh
turong tu v6i [-27, bude A. MS duge tinh todn cho Cyp;H3¢NsO; (M+H") 14 478,27, duge
quan sét thay 13 478,3.

Bud6c B: Hop chét néu trong d& muc nay (chat trung gian 46) dugc didu ché tir I-
46a theo quy trinh twong tu vai 1-32, bude B. 'TH-NMR (400 MHz, DMSO) & 7,69 (s,
2H), 7,44 (d, J= 1,7 Hz, 1H), 7,11 (t, J= 7,7 Hz, 1H), 7,07 - 6,99 (m, 1H), 4,91 (s, 1H),
3,79 (s, 1H), 3,20 — 3,04 (m, 1H), 2,94 (s, 1H), 2,86 (s, 1H), 2,71 (s, 3H), 2,70 — 2,68
(m, 2H), 2,52 (s, 6H), 2,06 (s, 1H), 1,84 (s, 2H), 1,72 — 1,56 (m, 1H); MS duoc tinh to4n
cho CpHpgNsO (M+H") 12 378,22, dwoc quan sat thiy 1a 378,3.

Chat trung gian 47
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Axit 1-metyl-1,2,5,6-tetrahydropyridin-3-cacboxylic hydroclorua
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Pha lodng 1-metyl-1,2,5,6-tetrahydropyridin-3-cacboxylat hydrobromua (I-47a,
235mg, 1,0mmol) v§i HCI ddm déc (2,0mL), va 1am néng hdn hop & 50°C qua dém. Co
dic hon hop phan ting trong chan khong dé tao ra hop chét néu trong d& muc nay (chét
trung gian 47). MS dugc tinh todn cho C;H;,NO, (M+H") 1a 142,08, duogc quan sat théy
1a: 142,1. St dung san phim th trong budc tiép theo ma khong tinh ché thém.

Chét trung gian 48

hydroclorua cua axit 1-metyl-1,2,3,6-tetrahydropyridin-4-cacboxylic

o, e HCI N
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I-48a Chét trung gian 48

Pha lodng 1-metyl-1,2,3,6-tetrahydropyridin-3-cacboxylat (I-48a, 155mg,
1,0mmol) v&i HC1 dam dic (2,0 mL), va 1am néng hdn hop & 50°C qua dém. C6 dic hdn
hop phan mg trong chan khong d tao ra hop chat néu trong d& muc nay (chat trung
gian 48). MS dugc tinh toan cho C;H;,NO, (M+H") 1a 142,08, dugc quan sat tha?'ly la:
142,2. Str dung san phdm thé trong budc tiép theo ma khong tinh ché thém.

Chét trung gian 49

Axit (E)-4-(dimetylamino)-4-metylpent-2-enoic hydroclorua
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Budc A va B: Cho tu tr dung dich N,N-2-trimetylprop-1-en-1-amin (I-49a,
240mg, 2,42mmol) trong Et,O khan (40mL) & -78°C vao Br, (0,12mL, 2,42mmol), ngay
sau d6 1-49b bi két tiia duéi dang chit rén dic, mau vang nhat. Sau d6 1am 4m hén hop
va gitt & 0°C, rdi xir ly timg giot véi dung dich t-butyl lithioaxetat & -78°C, dung dich
nay duoc diéu ché tai chd bing cach thém tung giot tert-butyl axetat (I-49¢, 0,65mL,
4,84mmol) vao dung dich LDA & -78°C (dugc diéu ché bing cich thém timg giot n-
BuLi (3,02mL, 4,84mmol) vao diisopropylamin (0,65mL, 4,84mmol) trong Et,O
(10mL) & -78°C). Trong qué trinh thém, két tia bi hoa tan, va thu duge dung dich mau
vang nhat. Hon hop phan tng duge 1am 4m 1&n dén nhiét d6 phong va khudy thém 1 gio.
Phan bé hdn hop phan tng gitta Et,0 va nudce va chiét bing Et,0. Sy khé 16p hitu co
két hop trén Na,SO, va cd dic trong didu kién 4p suét giam. Tinh ché nguyén liéu tho
bing phuong phap sic ky cot (0-10% MeOH trong CH,CL,) dé tao ra (E)-tert-butyl 4-
(dimetylamino)-4-metylpent-2-enoat (I-49d). MS dugc tinh toian cho C;,H,4NO,
(M+H") 14 214,17, dugc quan sat thdy la: 214,2.

Bu6c C: Hoa tan chit trung gian 1-49d (133mg, 0,62mmol) bing HCl dém dic
(5,0mL), va khudy & nhiét 4o phong qua dém. Sau d6 c¢o dic hén hop phan tng trong
chan khong d tao ra hop chét néu trong d& muc nay (chét trung gian 49). MS duogc tinh
toan cho CgH;gNO, (M+H") 12 158,11, dugc quan sat thay la: 158,2. Sir dung san phdm
thd trong bude tiép theo ma khong tinh ché thém.

Chét trung gian 50
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hydroclorua cua axit 2-(dimetylphosphoryl)-6-metylisonicotinic
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Chit trung gian 50

Budc A: Chét trung gian I-50b dwoc didu ché tir chit trung gian 1-50a theo quy
trinh twong tu nhu duge md ta trong W02009/143389. Xt 1y dung dich metyl 2-bromo-
6-metylisonicotinat (I-50a, 690mg, 3mmol) trong DMF (12mL) bing dimetylphosphin
oxit (515mg, 6,6mmol), paladi axetat (39mg, 0,05mmol), 4,5-bis(diphenylphosphino)-
9,9-dimetylxanten (104mg, 0,18mmol) va kali phosphat (700,5mg, 3,3mmol). Lam sach
hén hop bing nito réi dem chidu xa vi séng (20 phut, 150°C). C6 dic hdn hop phan tng
va tinh ché bang phuwong phap sic ky cot (9:1:0,175N CH,Cl,/MeOH/NH; trong
CH,Cl,, 0% dén 100%) dé tao ra metyl 2-(dimetylphosphoryl)-6-metylisonicotinat (I-
50b) dudi dang chét rin mau tring nhat. '"H NMR (400 MHz, DMSO) § 8,14 (s, 1H),
7,87 (s, 1H), 3,93 (s, 3H), 2,64 (s, 3H), 1,67 (d, J = 13,6 Hz, 6H); MS dugc tinh toan
cho CoH;sNO;P (M+H") 13 228,07, dugc quan sat théy 1a 228,1.

Budc B: X Iy dung dich I-50b (539mg, 2,37mmol) trong MeOH (0,5 mL) NaOH
10N (1mL) va khudy & nhiét d6 phong trong 80 phiit. Sau d6, axit héa hdn hop phan tng
bang HC1 d4m dic, 1am bay hoi trong diéu kién 4p sult giam va 1am dong kho. Sau do,
nghién nhoé san phdm tho trong MeOH va loc dé tao ra hop chét néu trong dé muc nay
(chét trung gian 50) dudi dang chét rin mau tring. "H NMR (400 MHz, DMSO) § 8,14
(s, 1H), 7,84 (s, 1H), 4,62 (br s, 2H), 2,63 (s, 3H), 1,67 (d, J = 13,6 Hz, 6H); MS dugc
tinh todn cho CoH;3NO;P (M+H") 12 214,06, dugc quan sat théy 1a214,1.

Chét trung gian 51

hydroclorua cta axit 2-(dimetylphosphoryl)isonicotinic
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Chit trung gian 51

Budc A: tert-butyl 2-(dimetylphosphoryl)isonicotinat (I-51b) dwgc didu ché tir I-
51atheo quy trinh twong tu véi I-50, budc A. "H NMR (400 MHz, DMSO) 6 8,97 (d, J
= 4,9 Hz, 1H), 8,36-8,19 (m, 1H), 7,93 (dt, J = 1,9, 4,9 Hz, 1H), 1,69 (d, J = 13,7 Hz,
6H), 1,58 (s, 9H); MS duogc tinh todn cho Cj,H;oNOsP (M+H") 13 256,10, dugc quan sat

thay 12 256,1.

Bugce B: Xu ly dung dich I-51b (511mg, 2mmol) trong diclometan (4mL) bing

axit trifloaxetic (4mL) va khudy & nhiét d6 phong trong 5 gid. Sau d6 thém dung dich

HCI trong isopropanol (4N, 3mL) vao va khudy hdn hop & 55°C trong 2 gid (theo doi

hoan thanh phan tmg bing LC/MS). Sau d6 1am bay hoi dung moi va ddng bay hoi san

phim thd bing HCI trong isopropanol (3x) d& tao ra hop chét néu trong dé muc nay
(Chét trung gian 50) duéi dang chit rin mau tring. "H NMR (400 MHz, DMSO) & 8,98
(d, J= 4,9 Hz, 1H), 8,33 (d, J = 5,4 Hz, 1H), 7,96 (d, J = 4,9 Hz, 1H), 6,24-4,44 (m,
2H), 1,69 (d, J = 13,7 Hz, 6H); MS duogc tinh todn cho CgH;;NO;P (M+H") 14 200,04,

dugc quan sat thiy 1a 200, 1.

Chét trung gian 52

(R)-N-(1-(azepan-3-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)-

6-metylisonicotinamit dihydrochlorua
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Bu6c A: Xir Iy hdn hop gém 1-26 (401mg, 1,Immol) va I-50 (213mg, 1mmol)
trong etyl axetat (2mL) bang trietylamin (1,4mL, 10mmol) va mot dung dich axit propan
phosphonic anhydrit 50% trong lugng trong etyl axetat (1,9g, 3mmol). Sau d6, khudy
hdn hgp & 50°C trong 64 gid. Rira hdn hop bang Na,CO; chira nudc bdo hoa (2x). Tai
chiét pha nuée bang etyl axetat va rira pha hitu co két hop bing nuéc mudi, siy khé trén
N2,SO, va cd dic trong diéu kién 4p sudt giam. Tinh ché san phdm thé bing phuong
phap sic ky cot (9:1:0,175N CH,Cl,/MeOH/NHj; trong CH,Cl,, 0% dén 100%) dé tao ra
(R)-tert-butyl 3-(7-clo-2-(2-(dimetylphosphoryl)-6-metylisonicotinamido)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-52a). MS dugc tinh toan cho
C,7H34CINsO,P (M+H") 12 560,21, dugc quan sét thay 13 560,2.

Bude B: Xir Iy chét ran 1-52a (314mg, 0,56mmol) bing HCI trong isopropanol
(5mL) va khudy & nhiét d6 phong trong 4 gid, khi d6 thém diclometan (2mL) vao va tiép
tuc khudy hdn hop & 50°C trong 4 gid (theo dbi hoan thanh phan tmg bing LC/MS). Sau
d6, 1am bay hoi dung moi va sy khd nguyén liéu thd trong chan khong dé tao ra hop
chit néu trong d& muc nay (chit trung gian 52) dudi dang chit rin mau vang. 'H NMR
(400 MHz, DMSO) 6 9,89 (s, 1H), 9,55 (s, 1H), 8,45 (d, J = 5,8 Hz, 1H), 7,99 (s, 1H),
7,60 (dd, J = 1,1, 7,9 Hz, 1H), 7,44-7,10 (m, 2H), 5,88 (s, 1H), 4,82 (s, 1H), 4,35-4,30
(m, 1H), 3,78-3,74 (m, 1H), 3,28 (d, J = 48,9 Hz, 2H), 2,70 (s, 3H), 2,60-2,50 (m, 1H),
2,20-1,95 (m, 4H), 1,88-1,57 (m, 7H); MS duogc tinh todn cho CyH,sCINsO,P (M+H")
13 460,16, dwoc quan sét thiy 1 460,1.

Chét trung gian 53

(R)-N-(1-(azepan-3-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-
(dimetylphosphoryl)isonicotinamit dihydroclorua
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Buéc A va B: Hop chét néu trong dé muc nay (Chét trung gian 53) duge didu ché
qua mdt sb budc tir 1-26 va I-51 theo quy trinh twong tw véi I-52. '"H NMR (400 MHz,
DMSO) § 9,85-9,80 (m, 1H), 9,60-9,51 (m, 1H), 8,97 (d, J = 4,9 Hz, 1H), 8,62 (d, J =
5,3 Hz, 1H), 8,17 (d, J = 4,9 Hz, 1H), 7,60 (dd, J= 1,1, 7,9 Hz, 1H), 7,44-7,15 (m, 2H),
5,91-5,82 (m, 1H), 5,63 (s, 1H), 4,38-4,29 (m, 1H), 3,76-3,71 (m, 1H), 3,40-3,19 (m,
2H), 2,70-2,51 (m, 2H), 2,20-1,93 (m, 4H), 1,87-1,68 (m, 7H); MS dugc tinh todn cho
C, H6CIN5O,P (M+H") 12 446,14, dwgc quan sét théy 1a 446,1.

Chét trung gian 54

1-benzyl 4-tert-butyl 6-amino-1,4-diazepan-1,4-dicacboxylat
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i-54a Chat trung gian 54

Budéc A: Xu ly tung giot dung dich benzyl 6-amino-5-oxo-1,4-diazepan-1-
cacboxylat (12,86g, 47,4mmol) trong THF (158mL) biang BH;DMS (22,5mL,
237mmol). Lam 4m hdn hop d& hdi hru va khudy trong 15 gid. Sau d6, 1am mat hdn hop
dén 0°C, 1am ngudi bang cach thém tir tir MeOH (50mL; quan sét sy sinh ra H, manh
liét) va xir ly trong hon 10 phit bang HCI ¢dm dic (12mL). Sau d6, lam néng binh phan
tng dé hoi luu trong 8 gid. Loai bo mdt phan cac chét bay hoi trong didu kién ap sudt
giam va kiém héa hdn hop dén d6 pH 11 bing Na,COs rin. Chiét 16p nudce bing CH,Cl,
(2x), sdy kho pha hitu co (Na,SO4), va ¢d dic trong chin khong dé tao ra benzyl 6-
amino-1,4-diazepan-1-cacboxylat (I-54a). MS dugc tinh todn cho C;3HyN;0, (M+H")
13 250,15, dwgc quan sét thdy 14 250,1. Sir dung san phdm tho trong budc tiép theo ma
khong tinh ché thém.

Budc B: Tao huyén phii natri sulfat khan (5,92g, 41,7mmol) trong dung dich I-54a
(8,66g, 34,7mmol) trong CH,Cl,. Thém benzaldehyt (4,4mL, 43,4mmol) vao va khqu
hdn hgp trong 24 gid, hdn hop din chuyén tir khong mau sang vang twoi. Loc hén hop,
ria béng CH,Cl, (100mL). Xt ly dich loc béng di-tert-butyl dicacbonat (9,10g,
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41,7mmol) va trietylamin (9,7mL, 69,5mmol). Khudy hdn hop phan tng trong 80 phut
va sau d6 xir 1y bing axit formic (38mL, 868mmol). Mau sic cua phan tng bién dbi tir
vang tuoi sang cam duc. Khudy hdn hop trong 2 gid, pha loang bing HCI 1,0M (50mL),
va chiét bang CH,Cl, (3 x 50mL). Kiém héa 16p nudce (~pH 10) bing Na,CO; bdo hoa
va chiét bing CH,Cl, (3 x 50mL). Sau d6, rira pha hitu co két hop tir tit ca sdu 1an chiét
bang NaHSO; 1,0 M (3 x 40mL), siy khé trén Na,SO, va cb dic trong didu kién ap sut
giam dé tao ra hop chit néu trong d& muc nay (chét trung gian 54). '"H NMR (400 MHz,
CD,ClL) 6 7,39 — 7,34 (m, SH), 7,34 — 7,23 (m, 2H), 4,65 (s, 2H), 3,69 (m, 1H), 3,53 —
3,21 (m, 1H), 3,21 — 2,96 (m, 1H), 2,96 — 2,77 (m, 3H), 2,73 (m, 1H), 2,66 — 2,54 (m,
1H), 2,47 (m, 1H), 1,78 (s, 9H); MS dugc tinh toan cho C,;gH,sN;04 (M+H") 13 350,20,
duoc quan sat thiy 1 350, 1.

Chét trung gian 55

1-benzyl 4-tert-butyl 6-(2-amino-7-clo-1H-benzo[d]imidazol-1-yl)-1,4-diazepan-
1,4-dicacboxylat
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Buéc A: 1-benzyl 4-tert-butyl 6-((2-clo-6-nitrophenyl)amino)-1,4-diazepan-1,4-
dicacboxylat (I-55a) dugc diéu ché theo quy trinh twong tw véi I-15, budc A, sir dung
nguyén lidéu dau vao thich hgp. '"NMR (400 MHz, CDCL;) & 7,91 (s, 1H), 7,52 (s, 1H),
7,33 (d, J = 28,3 Hz, 5H), 7,11 — 6,88 (m, 1H), 6,88 — 6,69 (m, 1H), 5,31 — 4,95 (m,
2H), 4,82 — 4,34 (m, 1H), 3,77 — 3,55 (m, 4H), 3,54 — 3,14 (m, 4H), 1,47 — 1,38 (m, 9H);
MS dugce tinh toan cho CoyHyoCINGNaOg (M+Na") 1a 527,17, dugc quan sat théy la
527,2.

Bué6c B: 1-benzyl 4-tert-butyl 6-((2-amino-6-clophenyl)amino)-1,4-diazepan-1,4-
dicacboxylat (I-55b) dugc diéu ché tir I-55a theo quy trinh teong tu vai 1-26, bude B.
MS dugec tinh toan cho Cy4H3,CIN,O4 (M+H) 12 475,20, duge quan sat théy 12 475,2.
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Budc C: Hop chéit néu trong d& muc nay (chét trung gian 55) dugc didu ché tir I-
55b theo quy trinh twong tu vé6i I-15, buée C. '"H NMR (400 MHz, CD,Cl,) § 7,59 —
7,08 (m, 6H), 7,08 — 6,91 (m, 2H), 5,98 — 5,79 (m, 1H), 5,62 — 5,35 (m, 2H), 5,27 — 4,99
(m, 2H), 4,51 — 3,90 (m, 4H), 3,90 — 3,67 (m, 2H), 3,56 — 2,75 (m, 2H), 1,49 — 1,34 (m,
9H). MS dugc tinh todn cho CysHjCINsO, (M+H") 1a 500,20, duoc quan sat théy la
500,2.

Chét trung gian 56

tert-butyl 6-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-yl)-1,4-

diazepan-1-cacboxylat
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Buéc A: 1-benzyl 4-fert-butyl  6-(7-clo-2-(2-metylisonicotinamido)-1H-
benzo[d]imidazol-1-yl)-1,4-diazepan-1,4-dicacboxylat (I-56a) dwoc didu ché tir I-55
theo quy trinh tuwong tuw véi I-27, bude A. "H NMR (400 MHz, DMSO) & 8,62 (t, J = 4,2
Hz, 1H), 7,87 (d, J = 3,5 Hz, 1H), 7,80 (d, J = 3,8 Hz, 1H), 7,63 — 7,53 (m, 1H), 7,49 —
7,33 (m, 3H), 7,33 — 7,24 (m, 4H), 7,24 — 7,06 (m, 1H), 5,68 — 5,50 (m, 1H), 5,20 — 5,00
(m, 2H), 4,51 — 4,22 (m, 2H), 4,22 — 4,08 (m, 3H), 4,06 — 3,96 (m, 1H), 3,45 — 3,37 (m,
1H), 3,29 — 3,16 (m, 1H), 2,58 (s, 3H), 1,45 — 1,30 (m, 9H); MS dugc tinh toan cho
C3,H36CINgOs (M+H") 12 619,24, duge quan sét théy 12 619,2.

Budce B: Rt khi cua dung dich I-56a (647mg, 1,05mmol) trong CH,Cl, (5mL) va
dién diy lai bang nito (2x) va sau d6, xir ly bang paladi(Il) clorua (56mg, 0,314mmol).
Cho huyén phii d6 gach thu dugc vao trietylsilan (0,67mL, 4,18mmol) sau d6 thém NEt;
(0,ImL, 7,3mmol) va khudy hdn hop trong 30 phut. Sau d6, phan bd hdn hop giita
CH,Cl, va dung dich NH,Cl bdo hoa, tich dwgc cic 16p, va chiét pha nuée bing
CH,Cl, (2x). Rira pha hitu co két hgp bing nudc mubi, sy kho trén Na,SO,, va c¢d dic
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trong diéu kién 4p suét giam. Tinh ché san phdm thd bing phuong phap sic ky cot
(9:1:0,175M CH,Cl, /MeOH/NHj3 trong CH,Cl,, 30-75%) dé tao ra hop chit néu trong
d& muc nay (chat trung gian 56). '"H NMR (400 MHz, DMSO) & 8,63 (d, J = 5,0 Hz,
1H), 7,85 (s, 1H), 7,82-7,71 (m, 1H), 7,57 (d, J= 7,8 Hz, 1H), 7,31 (s, 1H), 7,25 (d, J =
7,9 Hz, 1H), 5,55 (br s, 1H), 4,38 (br s, 1H), 3,95-3,83 (m, 1H), 3,83-3,70 (m, 1H), 3,63
(s, 1H), 3,27-2,96 (m, 3H), 2,96-2,85 (m, 1H), 2,58 (s, 3H), 1,38 (m, 9H); MS dugc tinh
toan cho CpH;3(CIN;O5 (M+H") 14 485,20, dugc quan sat théy 12 485,2.

Chét trung gian 57

(R)-tert-butyl 3-(2-amino-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-benzo[d]imidazol-
1-yl)azepan-1-cacboxylat
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Bu6éc A: I-1 Thém (10,96g, 51,2mmol) vao dung dich 2-clo-1,3-diflo-4-
nitrobenzen (9g, 46,5mmol) trong dimetoxyetan (93mL). Lam néng hdn hop trong
argon dén 85°C trong 2 gid va sau d6 lam mat dén nhiét do phong. Trong mdt binh cau
riéng biét, xir ly 2-(pyrolidin-1-yl)etanol (13,39g, 116mmol) trong dimetoxyetan (30mL)
& 0°C bing LHMDS (0,9M trong metyl-xyclohexan, 134mL, 121mmol) va khudy & 0°C
trong 15 phut. Sau d6, cho huyén phit hinh thanh & 0°C vao hdn hop phéan tng dau tién
rdi khudy & 85°C trong 30 phut. Sau khi 1am mét dén 0°C, thém LHMDS b sung (0,9M
trong metyl-xyclohexan, 35mL, 31,5mmol) vao. Sau d6 khudy hén hop 10 phut & nhiét
d6 phong rdi 40 phit & 85°C, trude khi ¢b dic trong didu kién &p sudt giam va db vao
nuéce da (300mL). Chiét pha nuée bang EtOAc (3x 150mL), siy khd pha hitu co két hop
v6i Na,SO, va cb dic trong didu kién 4p sudt giam. Tinh ché san phim thé bang phuong
phap sic ky cot (0-10% MeOH trong CH,Cl,) d tao ra (R)-tert-butyl 3-((2-clo-6-nitro-
3-(12-(pyr01idin-1-yl)etoxy)phenyl)amino)azepan—l—cacboxylat (I-57a) duéi dang dau
mau niu. MS dugc tinh todn cho Cy3H36CIN,Os (M+H") 14 483,23, dugc quan sat théy la
483,2.

Budc B: (R)-tert-butyl 3-((6-amino-2-clo-3-(2-(pyrolidin-1-
yl)etoxy)phenyl)amino)azepan-1-cacboxylat (I-57b) dugc diéu ché tir I-57a theo quy
trinh twong tu voi [-26, budc B. MS duogc tinh toan cho C,3H3CIN,O; (M+HY) 13
453,26, dugc quan sat thay 14 453,3.

Budce C: (R)-tert-butyl 3-(7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-benzo[d]imidazol-
1-yl)azepan-1-cacboxylat (I-57¢) dugc diéu ché tir I-57b theo quy trinh twong tu véi I-
17, budec C. MS dugce tinh todn cho CpHssCIN,O; (M+H") 12 463,24, dugc quan sat
thiy 12 463,2.

Buéc D:  (R)-tert-butyl  3-(2-azido-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-57d) duoc diéu ché tir I-57¢ theo quy
trinh twong tw véi I-17, budc D. MS duge tinh todn cho CyyH3sCIN,O; (M+HY) 1a
504,24, dugc quan sat thay 13 504,2.

Budc E: Lam mat dung dich 1-57d (0,83g, 1,65mmol) trong THF (18mL) trong
nito dén 0°C va xir Iy bang trimetylphosphin (1M trong THF, 17mL, 17mmol). Khudy
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dung dich & 0°C trong 120 phit. Sau d6, thém tir tir HCI 1M dén pH 2 va khudy hén hop
trong 22 gi® & nhiét do phong, trude khi kiém héa né bing NaOH IN dén pH 11. Lam
bay hoi THF trong diéu kién 4p sudt giam va chiét pha nuéc bing 3:1
cloform/isopropanol (3x 80mL). Rira pha hitu co két hop bang nudc mubi (40mL), sdy
kho trén Na,SO,, va cd dic trong diu kién 4p suét giam. Tinh ché san pham thé bing
phuong phap sic ky 1ong siéu t6i han khong dbi ximg (chiral SFC — khong ddi xtng
Supercritical Fluid Chromatography) (metanol/liquid CO,) thanh hop chét néu trong d&
muc nay (chét trung gian 57). MS dugc tinh toan cho C,4H3;,CINsO; (M+H") 14 478,25,
dugc quan sat thiy 13 478,2.

Chét trung gian 58

(R)-N-(1-(azepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-benzo[d]imidazol-2-

yl)-2,6-dimetylisonicotinamit

Q
& g T fu\c] H A
\‘""N & \.,,_-N\ 3 J \P‘si S,
\L L ,EZM;WNHK TM e
1] CITE JL__‘ O S
gL NBae HBTU, HOBE
R NEt, DMF
1-57 .
Budc A

Chit trung gian 58

Budc A: (R)-tert-butyl 3-(7-clo-2-(2,6-dimetylisonicotinamido)-6-(2-(pyrolidin-1-
yl)etoxy)-1H-benzo[d]imidazol-1-yl)azepan-1-cacboxylat (I-58a) duoc diéu ché tir I-57
theo quy trinh twong ty vé&i 1-30, budc A. MS dugce tinh toan cho C3,HCINgO, (M+H")
1a 611,30, dugc quan st thdy 13 611,3.
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Budc B: Hop chét néu trong d& muc nay (chét trung gian 58) dugc didu ché tir I-
58a theo quy trinh twong tu véi I-16, budc B. MS duoc tinh todn cho C,7;H34CINgO,
(M+H") 14 511,25, dugc quan st thdy 1a 511,2.

Vidul

(R,E)-N-(7-clo-1-(1-(4-(pyrolidin-1-yl)but-2-enoyl)azepan-3-yl)-1H-

benzo[d]imidazol-2-yl)-2-metylisonicotinamit

‘,r.;\"::‘ «N :;;“V»ww-g:’{g‘ e‘aN I‘? {ﬂ,ﬂ’.;:: ) ”_vN" }&..&:" ‘ "}N
@ ’]:-. Ni}_N H R ‘E f:‘[“ N\?_NH )
b HBTU, HOBL, DMF T
o M ¢ A= 0
" ConAL
1\ j L\ ‘f ‘:_‘—‘,,_\ » .)‘,1-«-».,1
h2 Vidu 1

Thém NEt; (0,11mL, 0,8mmol) vao hdn hop I-7 (76,4mg, 0,4mmol) va 2-(7-aza-
1H- benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat (137,5mg, 0,36mmol)
trong DMF (2,0mL), va khudy & nhiét d6 phong trong 10 phut. Cho hdn hop thu dwgce
vao dung dich I-27 (83,8mg, 0,2mmol) trong DMF (1mL), r6i khudy hdn hop & nhiét do
phong trong 1 gid. Lam ngudi phan wng bing H,0 (0,2mL) va tinh ché hdn hop bing
phwong phap sic ky 16ng hiéu ning cao (High Performance Liquid Chromatography —
HPLC) d tao ra hop chét néu trong d& muc nay (vi du 1). "H NMR (400 MHz, MeOD)
68,58 (d, J=5,6 Hz, 1H), 8,15 (d, J = 29,6 Hz, 2H), 7,41 (s, 1H), 7,22 (dd, /= 8,9, 17,5
Hz, 2H), 6,87 (s, 1H), 6,70 (s, 1H), 5,69 — 5,44 (m, 1H), 4,76 — 4,48 (m, 1H), 4,23 —
4,06 (m, 1H), 3,96 (d, J = 7,0 Hz, 2H), 3,84 — 3,60 (m, 2H), 3,59 — 3,25 (m, 2H), 3,12 —
2,82 (m, 2H), 2,65 (d, J = 8,9 Hz, 3H), 2,03 (s, 7H), 1,50 — 1,29 (m, 1H), 1,19 (s, 2H),
0,80 (s, 1H). MS duoc tinh todn cho C,3H34,CINsO, (M+H") 13 521,24, dugc quan sat
thy 1a: 521,2.

Vi dy 2
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(R,E)-N-(7-clo-1-(1-(4-(3-floazetidin-1-yl)but-2-enoyl)azepan-3-yl)-1H-

benzo[d]imidazol-2-yl)-2-metylisonicotinamit

SN an Dg»——«’!r\N
PR I
SN \ SN s
N T O
Cl HBTU et o g

!i; NH 1{ N— X
~t R e
127 Vidu2

Cho hydroxybenzotriazol (162mg, 1,2mmol) vao hdn hop gém I-11 (87,8mg,
0,45mmol) va O-benzotriazol-N,N,N’,N’-tetrametyl-uroni-hexaflo-phosphat (341mg,
0,9mmol) trong DMF (2,0mL) va khudy & nhiét d6 phong trong 10 phut. Cho hdn hop
thu duoc vao dung dich I-27 (63mg, 0,15mmol) trong DMF (ImL), sau d6 thém NEt;
(0,2mL, 1,43mmol). Khudy hdn hop hinh thanh & nhiét do phong trong 1 gid, 1am ngudi
bing H,0 (0,2mL) va tinh ché bang HPLC dé tao ra hgp chit néu trong d& muc nay (vi
du 2). '"H NMR (400 MHz, MeOD) & 8,45 (d, J = 4,4, 1H), 7,92 (d, J = 10,0 Hz, 1H),
7,83 (s, 1H), 7,45 — 7,33 (m, 1H), 7,30 — 7,05 (m, 2H), 6,63 (s, 1H), 6,51 (d, J = 16,0
Hz, 1H), 5,66 — 5,44 (m, 1H), 5,20 — 4,87 (m, 2H), 4,73 — 4,45 (m, 1H), 4,18 — 3,98 (m,
1H), 3,97 — 3,76 (m, 1H), 3,61 (s, 2H), 3,39 (s, 1H), 3,26 (dd, J = 7,2, 20,0 Hz, 2H),
3,07 (d, J = 5,2 Hz, 2H), 2,81 — 2,61 (m, 1H), 2,53 (s, 3H), 2,02 (s, 4H), 1,51 — 1,28 (m,
1H), 1,19 (s, 1H), MS duoc tinh toan cho Cy;H3,CIFN4O, (M+H") 13 525,21, duoc quan
sat thay 1a: 525,0.

Vi du 3

Céc hop chit sau dugc diéu ché theo cic quy trinh twong tw nhu duge md ta trong

cac vidu 1 va 2 & trén, sir dung nguyén lidu ddu vao thich hop,

, ] Dit liéu vét ly
Vidu CAu tric hop chat (‘"HNMR va MS)
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Vidu

Chu tric hop chét

Dir liéu vat ly
(‘"H NMR va MS)

3-1

0] —
QL L
N
NG
R Ss

'H NMR (400 MHz, MeOD) & 8,76 (s,
1H), 8,41 (d, J = 30,4 Hz, 2H), 7,53 (s,
1H), 7,34 (dd, J = 7,9, 18,9 Hz, 2H), 7,01
(s, 1H), 6,91 — 6,71 (m, 1H), 5,82 — 5,27
(m, 3H), 4,83 — 4,56 (m, 1H), 4,35 — 4,17
(m, 2H), 4,14 (d, J = 6,9 Hz, 1H), 4,02 —
3,37 (m, 5H), 2,83 (d, J = 7,3 Hz, 3H),
2,56 — 2,25 (m, 2H), 2,27 — 1,88 (m, 4H),
1,59 — 1,40 (m, 1H), 1,27 (s, 1H). MS
dugc tinh todn cho CyH33CIFNgO,
(M+H") 1a 539,23, dugc quan sat thdy la:
539,1.

3-2

0 —
N N
Q-4
N

Cl O
NH
O,
-

'H NMR (400 MHz, MeOD) & 8,58 (d, J =
5,6 Hz, 1H), 8,15 (d, J = 29,3 Hz, 2H),
7,43 (s, 1H), 7,21 (dd, J = 7,9, 18,2 Hz,
2H), 6,89 (s, 1H), 6,71 (s, 1H), 5,68 — 5,14
(m, 3H), 4,71 — 4,51 (m, 1H), 4,26 — 4,08
(m, 1H), 4,03 (s, 2H), 3,92 — 3,71 (m, 2H),
3,69 — 3,48 (m, 2H), 3,47 — 3,24 (m, 2H),
2,65 (d, J = 8,8 Hz, 3H), 2,45 — 2,15 (m,
2H), 2,16 — 1,71 (m, 4H), 1,54 — 1,28 (m,
1H), 1,23 — 1,07 (m, 1H). MS duoc tinh
toan cho CyH33CIFNgO, (M+H) la
539,23, dugc quan sat thay 1a: 539,1.

3-3

0] —
SIS %)
N
" (O
H“O;F

'H NMR (400 MHz, MeOD) § 8,47 (s,
1H), 7,96 (d, J= 16,5 Hz, 1H), 7,92 — 7,81
(m, 1H), 7,51 — 7,35 (m, 1H), 7,19 (dd, J =
8,9, 19,4 Hz, 2H), 6,81 — 6,66 (m, 1H),
6,63 (s, 1H), 5,69 — 5,49 (m, 1H), 4,76 —
4,50 (m, 1H), 4,22 — 4,02 (m, 1H), 4,02 —
3,86 (m, 1H), 3,87 — 3,75 (m, 1H), 3,72 -
3,56 (m, 1H), 3,55 — 3,34 (m, 1H), 3,25 (s,
1H), 3,04 (s, 1H), 2,90 (s, 1H), 2,76 (s,
2H), 2,55 (d, J = 3,9 Hz, 3H), 2,46 — 2,30
(m, 1H), 2,29 — 2,14 (m, 1H), 2,02 (s, 4H),
1,48 — 1,32 (m, 1H), 1,19 (s, 1H). MS
duwgc tinh toan cho C,3H3,CIF,NgO,
(M+H") 1a 557,22, dugc quan sat thiy la:
557,0.
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Vidu

CAu trac hop chit

Dir lidu vat ly
(‘"HNMR va MS)

(0] —
Qi
N
O
{;\/NO\

OMe

'H NMR (400 MHz, MeOD) 6 8,62 — 8,45
(m, 1H), 8,10 — 7,97 (m, 1H), 8,00 — 7,87
(m, 1H), 7,60 — 7,39 (m, 1H), 7,43 - 7,10
(m, 2H), 7,03 - 6,59 (m, 2H), 5,81 — 5,59
(m, 1H), 4,83 — 4,59 (m, 1H), 4,37 — 3,61
(m, 5H), 3,65 — 3,40 (m, 2H), 3,35 (s, 1H),
3,26 (s, 2H), 3,26 (s, 3H), 2,99 — 2,73 (m,
2H), 2,65 (s, 2H), 2,30 — 1,82 (m, 4H),
1,64 — 1,42 (m, 1H), 1,30 (s, 1H), 0,96 —
0,84 (m, 1H). MS dugc tinh toan cho
Co9H36CINgO3 (M+H+) la 551,25, duoc
quan sat thdy 1a: 551,1.

3-5

(@) —
[;:1:N>—§Ef*g:;?
N
" O
J{,,x@"

“OMe

'H NMR (400 MHz, MeOD) 5 8,62 — 8,45
(m, 1H), 8,10 — 7,97 (m, 1H), 8,00 — 7,87
(m, 1H), 7,60 — 7,39 (m, 1H), 7,43 — 7,10
(m, 2H), 7,03 — 6,59 (m, 2H), 5,81 — 5,59
(m, 1H), 4,83 — 4,59 (m, 1H), 4,37 — 3,61
(m, 5H), 3,65 — 3,40 (m, 2H), 3,35 (s, 1H),
3,26 (s, 2H), 3,26 (s, 3H), 2,99 — 2,73 (m,
2H), 2,65 (s, 2H), 2,30 — 1,82 (m, 4H),
1,64 — 1,42 (m, 1H), 1,30 (s, 1H), 0,96 —
0,84 (m, 1H). MS dugc tinh todn cho
CyH3sCINgO3 (M+H") 1a 551,25, duoc
quan sat thiy la: 551,1.

-139-




23667

Vi du

Céu tric hop chit

Dit liéu vat Iy
('"HNMR va MS)

0 —
SN
N
NOASN
L,

'H NMR (400 MHz, MeOD) 'H NMR
(400 MHz, MeOD) § 8,46 (s, 1H), 7,98 —
7,87 (m, 1H), 7,88 — 7,75 (m, 1H), 7,48 —
7,34 (m, 1H), 7,20 (s, 2H), 6,72 — 6,39 (m,
2H), 5,69 — 5,46 (m, 2H), 4,76 — 4,48 (m,
1H), 4,43 — 423 (m, 1H), 4,23 — 4,00 (m,
2H), 4,00 — 3,76 (m, 1H), 3,77 — 3,68 (m,
1H), 3,68 — 3,54 (m, 1H), 3,55 — 3,43 (m,
1H), 3,36 (s, 2H), 3,15 — 2,95 (m, 2H),
2,79 (s, 2H), 2,54 (s, 2H), 2,19 — 1,73 (m,
4H), 1,47 — 1,28 (m, 1H), 1,19 (s, 1H). MS
dugc tinh todn cho CogH34CINGOs (M+H)

14 537,23, duge quan sat thiy 1a: 537,2.

3-7

(@] —
N
SUSe
N
T (O
N
O"”'OH

MS duoc tinh todn cho C23H34C1N6O3
(M+H") 1a 537,23, dugc quan sét thiy la:
537.3.

@“ﬁ?@

N

" O
e

'H NMR (400 MHz, MeOD) $ 9,82 — 9,62
(m, 1H), 9,36 — 9,06 (m, 1H), 8,34 — 8,09
(m, 1H), 7,48 — 7,22 (m, 1H), 7,21 — 6,93
(m, 2H), 6,91 — 6,33 (m, 2H), 5,68 — 5,31
(m, 1H), 4,63 — 4,27 (m, 1H), 4,27 — 3,84
(m, 2H), 3,87 — 3,41 (m, 2H), 3,27(m, 1H),
3,11 — 2,83 (m, 1H), 2,52 (s, 2H), 2,37 —
2,13 (m, 2H), 1,91 (s, 2H), 1,77 d, J =
18,8, 2H), 1,59 (s, 2H), 1,46 — 1,25 (m,
1H), 1,19 (s, 2H). MS dugc tinh todn cho
Cy6H3CIN;O, (M+H") 1a 508,21, duogc
quan sat thé'ly la: 508,1.

3-9

IR
C“%ﬂ@

'H NMR (400 MHz, MeOD) & 8,76 — 8,64
(m, 1H), 8,40 — 8,18 (m, 2H), 8,29 — 8,14
(m, 1H), 7,46 — 7,31 (m, 1H), 7,30 — 7,18
(m, 1H), 7,17 — 7,06 (m, 1H), 7,06 — 6,90
(m, 1H), 6,83 — 6,68 (m, 1H), 5,18 — 4,93
(m, 3H), 4,67 — 4,49 (m, 1H), 4,36 — 4,22
(m, 1H), 4,12 — 3,91 (m, 2H), 3,88 — 3,36
(m, 5H), 3,11 — 2,57 (m, 6H), 2,30 — 1,91
(m, 6H), 1,55 — 1,40 (m, 1H), 1,26 — 1,09
(m, 1H). MS dugc tinh toan cho
CyoH37N60, (M+H) 14 501,29, duoce quan
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Vidu

Céu tric hop chét

Dir liéu vat ly
(‘"H NMR va MS)

sat thay 1a: 501,2.

3-10

o =
r\]\>—N2|_<\——_/\<\l
N
0
CN‘(;\/
N@\F

'H NMR (400 MHz, MeOD) 6 8,67 — 8,44
(m, 1H), 8,12 — 7,72 (m, 2H), 7,62 — 7,43
(m, 1H), 7,42 — 7,05 (m, 2H), 6,97 — 6,61
(m, 2H), 5,42 — 5,04 (m, 2H), 4,75 — 4,46
(m, 2H), 4,38 — 3,89 (m, 2H), 3,87 — 3,41
(m, 3H), 3,26 — 3,09 (m, 2H), 2,77 (s, 2H),
2,65 (s, 1H), 2,41 — 2,03 (m, 3H), 1,99 (s,
3H), 1,65 — 1,39 (m, 2H), 1,30 (s, 4H),
0,98 — 0,84 (m, 1H); MS duoc tinh toén
cho C29H36FN602 (M+H+) 519,28, duqc
quan sat thay 1a: 519,2,

Q[Ny:?«_@h'
N
SN

'H NMR (400 MHz, MeOD) § 9,72 (s,
1H), 9,28 (s, 1H), 8,21 (s, 1H), 7,58 (s,
1H), 7,49 — 7,32 (m, 1H), 7,29 — 7,10 (m,
2H), 6,84 — 6,66 (m, 1H), 6,61 (s, 1H),
5,71 — 5,41 (m, 1H), 5,24 — 4,88 (m, 1H),
4,74 — 4,42 (m, 1H), 4,27 — 4,03 (m, 1H),
4,01 — 3,71 (m, 1H), 3,55 (s, 1H), 3,27 (s,
1H), 3,09 (s, 1H), 2,95 — 2,78 (m, 1H),
2,67 (s, 3H), 1,93 (d, J = 104,5 Hz, 6H),
1,52 — 1,25 (m, 1H). MS duoc tinh toan
cho CyH3CIFN;O, (M+H") 1a 526,21,
dwoc quan sat thay 1a: 526,1.

0 —
¢ 228
N
" O
JL,H 5

MS dugc tinh toan cho C27H32C1,N602
(M+H") 1a 507,22, dugc quan sat thiy la:
507,1.

3-13

(0] —
seas
N
JOR

'"H NMR (400 MHz, McOD) 8 8,46 (s,
1H), 7,98 — 7,87 (m, 1H), 7,88 — 7,75 (m,
1H), 7,49 — 7,33 (m, 1H), 7,20 (s, 2H),
6,70 — 6,41 (m, 2H), 5,69 — 5,46 (m, 1H),
4,76 — 4,46 (m, 1H), 4,38 — 4,26 (m, 1H),
422 — 4,01 (m, 1H), 3,98 — 3,76 (m, 2H),
3,76 — 3,68 (m, 1H), 3.67 — 3,57 (m, 1H),
3,55 — 3,42 (m, 1H), 3.36 (m, 1H), 3,14 -
3,08 (m, 1H), 3,09 — 3,00 (m, 1H), 2,79 (s,
1H), 2,54 (s, 3H), 2,13 — 1,78 (m, 4H),
1,49 — 1,29 (m, 1H), 1,19 (s, 1H). MS
dugc tinh todn cho Cy;H3CINgO3; (M+H)
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Vidu

CAu tric hop chét

Dit lidu vat ly
(‘"HNMR va MS)

14 523,21, duoc quan sét thiy 1a: 523,0.

3-14

(@ —
ek Q
N
Cl 0o
N
(i::> ‘J<c::\V,N<:>/<DMe

'H NMR (400 MHz, MeOD) & 8,46 (s,
1H), 7,94 (s, 1H), 7,84 (s, 1H), 7,45 - 7,31
(m, 1H), 7,20 (s, 2H), 6,78 — 6,62 (m, 1H),
6,64 — 6,48 (m, 1H), 5,65 — 5,47 (m, 1H),
4,66 — 4,50 (m, 1H), 4,19 — 3,99 (m, 3H),
4,00 — 3,88 (m, 1H), 3,86 — 3,74 (m, 1H),
3,74 — 3,55 (m, 2H), 3,38 (s, 3H), 3,13 (s,
1H),2,88 — 2,61 (m, 2H), 2,54 (s, 3H), 2,17
- 1,74 (m, 4H), 1,49 — 1,31 (m, 1H), 1,19
(s, 1H). MS duogc tinh toan cho
C28H34CIN503 (M+H+) I1a 537,23, dquc
quan sat thdy 1a: 537,1.

3-15

O —
SIS28)
N
" (O
‘<'/"\/N§<||::

"H NMR (400 MHz, MeOD) 5 8,52 — 8,36
(m, 1H), 7,98 — 7,87 (m, 1H), 7,88 — 7,79
(m, 1H), 7,47 — 7,36 (m, 1H), 7,30 — 7,09
(m, 2H), 6,70 — 6,58 (m, 1H), 6,57 — 6,45
(m, 1H), 5,70 — 5,47 (m, 1H), 4,68 — 4,48
(m, 1H), 4,22 — 4,01 (m, 1H), 4,01 — 3,70
(m, 2H), 3,61 (s, 2H), 3,37 (s, 2H), 3,18 —
3,00 (m, 1H), 2,97 — 2,63 (m, 2H), 2,54 (s,
3H), 2,16 — 1,74 (m, 4H), 1,48 — 1,31 (m,
1H), 1,19 (s, 1H). MS duoc tinh todn cho
C27H30C1F2N602 (M+H+) la 543,20, du‘qc
quan sét thiy 1a: 543,0.

3-16

)

\>—NH

%

=

\ N

'H NMR (400 MHz, MeOD) & 8,46 (s,
1H), 7,92 (s, 1H), 7,84 (s, 1H), 7,39 (m,
1H), 7,19 (m, 2H), 6,02 (s, 1H), 5,57 (s,
1H), 5,39 (s, 1H), 4,60 (m, 1H), 4,11 (d, J
=12,9 Hz, 1H), 3,85 (m, 2H), 3,52 (dd, J =
14,6, 40,9 Hz, 2H), 3,29 (d, J = 16,8 Hz,
1H), 3,08 (m, 1H), 2,83 (m, 2H), 2,52 (m,
6H), 2,37 (s, 1H), 2,23 (s, 1H), 1,99 (m,
3H), 1,46 (m, 1H); MS dugc tinh toan cho
C27H32C1N602 (M+H+) la 507,22, du‘qc
quan sét thy 1a: 507,2.
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Vidu

CAu tric hop chit

Dit liéu vat ly
( H NMR va MS)

3-17

o

=

\>—NH \ N

%

'H NMR (400 MHz, MeOD) & 8,47 (s,
1H), 7,94 (s, 1H), 7,85 (s, 1H), 7,41 (t, J =
8,5 Hz, 1H), 7,19 (m, 2H), 5,83 (d, J=9,6
Hz, 1H), 5,56 (dt, J = 10,4, 14,1 Hz, 1H),
4,58 (m, 1H), 4,15 (d, J = 12,9 Hz, 1H),
3,85 (m, 2H), 3,51 (dd, J = 18,0, 28,7 Hz,
2H), 3,27 (s, 1H), 3,02 (dd, J = 17,8, 33,2
Hz, 2H), 2,63 (m, 2H), 2,55 (s, 3H), 2,45
(d, J = 17,7 Hz, 1H), 2,34 (d, J = 6,0 Hz,
3H), 2,06 (s, 3H), 1,92 (m, 2H); MS duoc
tinh todn cho Cy7H3CINgO, (M+H") 1a
507,22, dugc quan sat thiy 1a: 507,2.

3-18

\>—NH

'H NMR (400 MHz, MeOD) § 8,45 (s,
1H), 7,92 (d, J = 12,9 Hz, 1H), 7,83 (s,
1H), 7,38 (s, 1H), 7,13 (d, J = 13,3 Hz,
2H), 6,81 (dt, J = 5,8, 11,8 Hz, 1H), 6,41
(m, 1H), 5,56 (d, J = 31,1 Hz, 1H), 4,57
(m, 0,5H), 4,19 (d, J = 12,0 Hz, 1H), 3,98
(m, 0,5 H), 3,82 (dd, J = 7,2, 15,4 Hz,
0,5H), 3,60 (dt, J = 7,7, 14,1 Hz, 0,5H),
3,32 (m, 1H), 2,71 (m, 1H), 2,54 (d, J =
3,7 Hz, 2H), 2,20 (s, 2H), 1,91 (m, 7H),
1,39 (m, 1H), 1,19 (d, J = 3,4 Hz, 3H),
0,95 (d, J = 24,0 Hz, 3H), 0,82 (d, J = 6,7
Hz, 1H); MS dugc tinh toan cho
Co3H36CINGO, (M+H+) la 523,25, duogc
quan sat thiy la: 523,1.
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Vidu4

(8)-N-(1-(1-acryloylpiperidin-3-yl)-5-metyl-1 H-benzo[d]imidazol-2-yl)-3-

(triflometyl) benzamit
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116 Viduo 4

Thém acryloyl clorua trong CH,Cl, (0,050g, 0,55mmol) vao dung dich d3 khudy I-
16 (0,150g, 0,37mmol) trong CH,Cl, (20mL) & 0°C va khqu hdn hop trong 30 phut

(theo ddi hoan thanh phéan g bang TLC). Pha lodng hdn hop véi nude va chiét bing

CH,Cl, (2 x 20mL). Rira 16p hitu co két hop bang nuée mudi, sdy kho trén Na,SO, khan

va ¢ dic trong diéu kién 4p sudt giam. Tinh ché nguyén liéu thd bing phuong phép sic
ku ¢t (50% EtOAc/Hexan) d tao ra hop chét néu trong d& muc nay (vi du 4). "H-NMR
(DMSO-dg, 400 MHz): 0 12,84 (s, 1H), 8,46 (d, J = 8Hz, 2H), 7,89 (d, J = 8 Hz, 1H),
7,75-7,63 (m, 2H), 7,39(s, 1H), 7,09 (d, J = 8,4 Hz, 1H), 6,95-6,79 (m, 1H), 6,19-6,13
(m, 1H), 5,75-5,59 (m, 1H), 4,79-4,56 (m, 2H), 4,23-4,06 (m, 2H), 3,70-3,65 (m, 1H),
3,27-3,21 (m, 1H), 2,85-2,66 (m, 2H), 2,39(s, 3H), 2,00-1,91 (m, 2H), 1,64-1,5 (m, 1H);

MS dugc tinh todn cho CygHp4F3N40, (M+H") 12 457,18, duoc quan sat théy 12 456,9.

Vidy 5
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(R, E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-

benzo[d]imidazol-2-yl)-2-metylisonicotinamit

Q‘x ir::%’ o f=
e N :W}?. :"xm N P :N
[ E B-NH  bed l I NH b
i::;% Pt Y| kY i {g HCI %f JE N/- 4 “\s‘
3 R - N o i, s . *
Cl "‘\NH AN Mon a G 0
’L( ! : i § N h,—f{\ p— ?
DMF TN
I-27 Vidu 3 ’

Xir 1y hdn hop gdm axit (E)-4-(dimetylamino)but-2-enoic hydroclorua (58mg,
0,35mmol) va 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit hydroclorua (67mg,
0,35mmol) trong DMF (2mL) bang hydroxybenzotriazol (54mg, 0,35mmol) va khudy &
nhiét do phong trong 1 gid. Cho hén hop thu dwgc vao dung dich I-27 (100mg,
0,22mmol) trong DMF (2mL). Sau d6, cho trietylamin (199mg, 1,97mmol) vao va
khudy hén hop trong 5 ngay. Thém nuéc (2mL) vio va cb dic hdn hop trong didu kién
&p suat giam. Pha lodng phan con lai véi NaOH 1N (20mL) va chiét bing EtOAc (3 x
50mL). Rira 16p hitu co két hop bing nude (50mL) va nude mubi (2 x 50mL), siy kho
trén Na,SO,, va cd dic trong didu kién 4p suit giam. Tinh ché san phim tho bing
phuong phép sic ky cot (9:1:0,175N CH,Cl,/MeOH/NH; trong CH,Cl,, 0% dén 100%)
dé tao ra hop chét néu trong d& muc nay (vi du 5). 'H NMR (400 MHz, DMSO-dy) o
8,59 (d, /=4,8 Hz, 1H), 7,89 (s, 1H), 7,79 (d, J= 4,8 Hz, 1H), 7,60 (d, J= 7,5 Hz, 1H),
7,30-7,22 (m, 2H), 6,71-6,65 (m, 1H), 6,57-6,54 (m, 1H), 5,54 (br, s, 1H), 4,54 (br, s,
1H), 4,20 (br s, 1H), 3,95 (br s, 1H), 3,48 (br s, 1H), 2,98 (br s, 2H), 2,72 (d, J = 12,0
Hz, 1H), 2,58 (s, 3H), 2,14 (br s, 6H), 2,05 (d, /= 6,7 Hz, 3H), 1,88 (br s, 1H), 1,46 (d,
J=11,3 Hz, 1H); MS dugc tinh toan cho CysH3,CINgO, (M+H") 14 495,22, dugc quan sat
thay 13 495,10. Piém néng chay (114,6°C).

Hoa tan (R E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit (1,0g) trong axeton (30mL) bing cach
1am néng dén 55°C dé tao thanh dung dich. Cho axit metansulfonic (325 pL) vao axeton
(50mL), va cho axit/axeton metansulfonic (22,2mL) vao dung dich véi tdc dd

0,05ml/pht. Sau khi két tiia, 1am mét huyén pht hinh thanh dén nhiét d6 phong véi muc
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gidm nhiét 0,5°C/pht, thu lai c4c tinh thé bang cach loc, va sdy khd trong 4 gity & 40°C
trong chan khéng. Tao huyén phil tinh thé da thu lai (300mg) trong axeton/H,O (6mL;
thé tich/thé tich = 95/5) bang cach 1am néng dén 50°C. Huyén phi nay dugc gitt & dang
bun trong 16 gid, va lam mat dén nhiét do phong véi mirc giam nhiét 0,5°C/phut. Thu lai
tinh thé bang cach loc va sdy khé trong 4 gir & 40°C trong chan khong.

Chu tric cia (R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit mesylat dugc xac nhan bing cdc phén
tich nhiét quét vi sai, nhidu xa bt tia X va phan tich nguyén t5. Piém nong chay
(170,1°C). Ly thuyét tinh todn: %C (54,8); %H (5,9); %N (14,2); %O (13,5); %S (5,4);
va %Cl (6,0); ti 1& C:N: 3,86. Puoc quan sét thay la: %C (52,0); %H (5,8); %N (13,3);
%Cl (5,9); ti 1€ C:N: 3,91. Hoa hoc lugng phap: 1,01.

Vidu6

(R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-

benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit
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. ) . Y . _ g .
C] & AY e M o R h\ OH N Eig é[ L_-\ {:‘3
L - [ NA
! EDCI, HOBY, DMF =
1-30

Vidu 6

Thém hydroxybenzotriazol (516mg, 3,8mmol) vao hdn hop gbm axit (E)-4-
(dimetylamino)but-2-enoic (370mg, 2,9mmol) va 1-etyl-3-(3-
dimetylaminopropyl)cacbodiimit hydroclorua (730mg, 3,8mmol) trong DMF (15mL),
va khudy & nhiét d6 phong 10 phit. Sau d6, cho hdn hop thu duoc vao huyén phu 1-30
trong DMF (10mL), sau d6 thém NEt; (1,86mL, 13,4mmol). Khudy hdn hop & nhiét do
phong qua dém, 1am ngudi phan img bang H,O (2mL) va cb dic trong didu kién 4p suit
giam. Phan bd san pham tho gitta EtOAc va NaOH 1,0 N, va chiét bing EtOAc. Sdy kho
16p hitu co két hgp trén Na,SO,4 va cb dic trong chan khong. Tinh ché nguyén liéu thd
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bang phuong phap sic ky cot (0-10% MeOH/CH,Cl,) dé tao ra hop chit néu trong dé
muc nay (vi du 6). 'H NMR (400 MHz, CD,Cl,) 6 12,69 (s, 1H), 8,75-8,48 (m, 1H),
8,06-7,70 (m, 2H), 7,49-7,06 (m, 2H), 6,88 (dt, J = 4,4, 15,1 Hz, 1H), 6,58 (d, J = 20,2
Hz, 1H), 5,64 (s, 1H), 4,94-4,26 (m, 2H), 4,23-3,96 (m, 1H), 3,97-3,29 (m, 2H), 3,21 (d,
J=15,9 Hz, 1H), 3,03(dd, J = 18,8, 24,7 Hz, 1H), 2,79 (d, J= 12,1 Hz, 1H), 2,64 (s, J =
9,8 Hz, 6H), 2,36 (s, 3H), 2,28-1,83 (m, 6H), 1,53 (s, 1H). MS dugc tinh todn cho
C,5H34CINGO, (M+H+) 13 509,24, duoc quan sét thiy 13: 509,20.

Vidy7

(R,E)-N-(1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-7-metyl-1H-

benzo[d]imidazol-2-yl)-2-metylisonicotinamit
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Xtr 1y hdn hop gdm I-32 (313mg, 0,78mmol), axit (E)-4-(dimetylamino)but-2-
enoic (139mg, 1,02mmol) va 2-(7-aza-1H- benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (453mg, 1,18mmol) trong CH,Cl, (7mL) biang NEt; (0,66mL,
4,70mmol) va khudy & nhiét 49 phong trong 10 phit. Sau d6 phan bd hdn hop giita dung
dich Na,COs ban bdo hoa va CH,Cl, va chiét 16p nude bing CH,Cl, (2x). Siy khd pha
hitu co két hop trén Na,SO, va ¢ dic trong didu kién &p suét giam. Tinh ché san pham
thd bang phuong phap sic ky cot (9:1:0,175N CH,Cl,/MeOH/NH; trong CH,Cl,, 0%
dén 60%) dé tao ra hop chét néu trong d& muc nay (vi du 7). '"H-NMR (400 MHz,
DMSO) 8,61 (d, J = 5,1 Hz, 1H), 7,92 (s, 1H), 7,81 (d, /= 5,0 Hz, 1H), 7,46 (d, J= 7,2
Hz, 1H), 7,14 (t,J= 17,7, 1H), 7,04 (d, J= 7,3 Hz, 1H), 6,67 (m, 2H), 4,92 (m, 1H), 4,35
(dd, J=10,7, 12,8 Hz, 1H), 4,16 (m, 1H), 3,95 (m, 1H), 3,60 (t, J = 5,8 Hz, 1H), 3,07 (t,
J=5,2 Hz, 1H), 2,84 (m, 1H), 2,75 (m, 1H), 2,70 (s, 3H), 2,57 (s, 3H), 2,10 (s, 6H),
1,91 (m, 4H), 1,34 (m, 1H). MS duoc tinh toan cho Cy;H;35N¢0, (M+H") 13 475,27, duoc
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quan sét thiy 14 475,2.
Vidu8

(R,E)-N-(1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-7-metyl-1H-

benzo[d]imidazol-2-yl)-2-(triflometyl)isonicotinamit

o;s, .“m‘ G e
N 3 N . NI
g SN Mg ARTE v
SN CFy | O S ™
[ NN TN CFs
Ns"‘y S\ o \.v,»“"":::?y*' d OH ; J}’ — G
L - [ NA
S’ HATU, NEt;, CH,C, R NN
I-45

Vidu8

Hop chét néu trong d& muc nay (vi du 8) dwoc diéu ché tir I-45 theo quy trinh
twong tu véi vi du 7. "H-NMR (400 MHz, MeOD) & 8,88 (d, J = 4,9 Hz, 1H), 8,56 (s,
1H), 8,34 (d, J=4,9 Hz, 1H), 7,41 (d, J= 8,0 Hz, 1H), 7,20 (t, J= 7,8 Hz, 1H), 7,12 (m,
1H), 6,86 (t, J = 13,8 Hz, 1H), 6,78 (m, 1H), 5,12 (m, 1H), 4,54 (dd, J = 10,8, 13,0 Hz,
1H), 4,27 (m, 1H), 4,02 (m, 1H), 3,65 (m, 3H), 2,92 (m, 1H), 2,78 (s, 3H), 2,67 (s, 6H),
2,22 (m, 1H), 2,08 (m, 3H), 1,49 (m, 1H). MS dugc tinh todn cho C,;H3,F3N4O,
(M+H") 1 529,25, dugc quan sat thay 13 529,2.

Vidu9

(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-metoxy-1H-benzo[d]imidazol-2-

yl)pyridazin-4-cacboxamit
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Hoa tan axit acrylic (21,6mg, 0,30mmol) va 2-(7-aza-1H- benzotriazol-1-yl)-
1,1,3,3-tetrametyluroni hexaflophosphat (114mg, 0,30mmol) trong DMF (2mL). Thém
N,N-diisopropyletylamin (114 mg, 0,885mmol) va khudy hdn hop trong 10 phut. Sau
d6, cho dung dich 1-29 (88mg, 0,186mmol) trong DMF (1mL) vio va khudy hdn hop
trong 1 gi (theo d&i hoan thanh phan tmg bang LC/MS). C6 dic hdn hop trong didu
kién ap sudt giam va pha lodng phan con lai cho thiy ring phéan ting da hoan thanh. Loai
bd dung moi ctia hdn hgp phan tng. Hoa tan phin con lai trong CH,Cl, (2mL), xir ly
bing K,CO; (257mg, 1,86mmol) trong 5 phut va tinh ché bing phuong phap sic ky cot
(MeOH trong CH,Cl,, 0% dén 10%) dé thu dugc phin con lai, pha lodng phan nay bing
CH,Cl, (150mL) va rtra béng HCI 0,2N (3 x 20mL), nudc mudi (20mL), NaHCO; chia
nudc bio hoa, va nudce. Sau do, séy kho 16p hitu co béng Na,S0,, va cd dic trong diéu
kién 4p sudt giam dé tao ra hop chét néu trong d muc nay (vi du 9) duédi dang chét rin
mau vang nhat. "H-NMR (400MHz, CD;CN): 8 12,33 (br s, 1H), 9,71-9,67 (m, 1H),
9,27-9,24 (m, 1H), 8,09-8,05 (m, 1H), 7,38 (d, J=10,0 Hz, 0,4H), 7,36 (d, J = 10,0 Hz,
0,6H), 6,98 (d, J = 8,8 Hz, 0,4H), 6,97 (d, J = 8,8 Hz, 0,6H), 6,68 (dd, J = 10,4, 16,4 Hz,
0,6H), 6,66 (dd, J = 10,4, 16,4 Hz, 0,4H), 6,18-6,12 (m, 1H), 5,62(dd, J = 10,4, 2,0 Hz,
0,6H), 5,49 (dd, J = 10,4, 2,0 Hz, 0,6H), 5,64-5,57 (m, 1H), 4,65 (dd, J = 14,8, 10,8
Hz,0,4H), 4,45 (dd,J = 14,8, 10,8 Hz, 0,6H), 4,16 (dd, J = 14,8, 10,4 Hz, 0,4H), 4,00
(dd, J = 14,8, 10,4 Hz, 0,6H), 3,96-3,69 (m, 1H), 3,84 (s, 1,2H), 3,83 (s, 1,8H), 3,62-
3,56 (m, 0,6H), 3,36-3,30 (m, 0,4H), 2,70-2,54 (m, 1H), 2,08-1,88 (m, 4H), 1,43-1,31
(m, 1H). MS dugc tinh todn cho CyH,,CINgO; (M+H") 12 455,15, duoc quan sat thay 1a
455,1.

Vidy 10

N-(7-metyl-1-(1-(vinylsulfonyl)azepan-3-yl)- 1 H-benzo[d]imidazol-2-yl)-3-

(triflometyl)benzamit
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Xu ly dung dich I-37a (30mg, 0,066mmol) trong CH,Cl, (0,66mL) béng N,N-
diisopropyletylamin (0,046mL, 0,265mmol), sau d6 bing 2-cloetansulfonyl clorua
(14mg, 0,079mmol). Khudy hdn hop phan tng ¢ nhiét do phong dén khi hoan thanh nhu
duoc xac dinh bang phén tich LC/MS. Cho tryc tiép hdn hop phan tng thd vao bd tai
kho ISCO va tinh ché bing phuong phap sic ky cot (0-30% [9:1:0,175N
CH,Cly/MeOH/NH;]/CH,Cl,) dé tao ra hop chét néu trong dé muc nay (vi du 10) dudi
dang chét rin mau be nhat. "H-NMR (400 MHz, CDCl3) & 12,55 (s, 1H), 8,58 (s, 1H),
8,38 (m, 1H), 7,70 (dd, J = 7,5, 23,0, 1H), 7,57 (m, 1H), 7,15 (m, 1H), 7,11 (m, 1H),
6,98 (m, 1H), 6,24 (ddd, J=9,9, 60,0, 120,0, 1H), 5,10 (s, 1H), 4,49 (m, 1H), 3,74 (d, J
=9,9, 1H), 3,20 (m, 1H), 3,06 (m, 1H), 2,81 (m, 1H), 2,79 (s, 3H), 1,64 (m, 1H), "°F-
NMR (376 MHz, CDCls) 8 -62,53; MS dugc tinh toan cho C,4HpsF3N4O5S (M+H+) 1a
507,16, dugc quan sat thay 12 507, 1.

Vidy 11

N-(1-(1-acryloylazepan-3-yl)-7-(pyrolidin-1-ylmetyl)-1 H-benzo[d]imidazol-2-yl)-
3-(triflometyl)benzamit

Q 0
N\>_ 9 N
NH
N CF3 C|/U\/ N\>—NH
NEt,, CH,Cl, o CFs
/
I1-37 Vidu 11

-150-



23667

Hop chét néu trong dé muc nay dudi dang chét rin mau be nhat duge didu ché theo
quy trinh turong tu véi vi du 10, thay thé acryloyl clorua cho 2-cloetansulfonyl. "H-NMR
(400 MHz, CDCl3) 6 12,61 (s, 1H), 8,67 (s, 1H), 8,43 (m, 1H), 7,74 (d, J= 7,7 Hz, 1H),
7,59 (t, J= 17,7 Hz, 1H), 7,28 (s, 1H), 7,21 (d, J = 19,2 Hz, 1H), 7,15 (s, 2H), 6,65 (m,
1H), 6,36 (m, 1H), 5,74 (m, 1H), 5,38 (m, 1H), 4,92 (m, 1H), 4,46 (m, 1H), 4,25 (m,
1H), 3,97 (s, 1H), 3,58 (m, 1H), 2,85 (m, 1H), 2,41 (m, 3H), 2,21 (m, 2H), 2,02 (m, 4H),
1,69 (m, 4H), "F-NMR (376 MHz, CDCl;)) & -62,49; MS duogc tinh toan cho
CaoH33F3N50, (M+H") 12 540,25, dugce quan sét thiy la 540,3.

Vidu 12

tert-butyl 4-acryloyl-6-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-
yl)-1,4-diazepan-1-cacboxylat
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Vi du 12

Hop chét néu trong d& muc nay dwoc diéu ché theo quy trinh twong tw v&i chét
trung gian 27, buéc A, bing cach thay thé axit acrylic cho axit 2-metylisonicotinic. 'H
NMR (400 MHz, MeOD) $ 8,58 (d, J = 5,1 Hz, 1H), 8,03 — 7,97 (m, 1H), 7,97 — 7,90
(m, 1H), 7,59 — 7,47 (m, 1H), 7,42 — 7,32 (m, 1H), 7,32 — 7,23 (m, 1H), 6,99 — 6,72 (m,
1H), 6,41 —- 6,19 (m, 1H), 5,95 — 5,82 (m, 1H), 5,82 — 5,70 (m, 1H), 4,83 — 4,72 (m, 2H),
4,58 — 4,31 (m, 4H), 4,25 — 4,06 (m, 2H), 2,65 (s, 3H), 1,48 — 1,39 (m, 9H); MS duoc
tinh todn cho C,;H3,CINgO, (M+H") 14 539,21, dugc quan sat théy 1a 539,2.

Vi dy 13

N-(1-(1-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-

metylisonicotinamit
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Xir Iy dung dich theo vi du 12 (150mg, 0,278mmol) trong CH,Cl, (2mL) bing
dung dich 1:1 cta axit 2,2,2-trifloaxetic trong CH,Cl, (4mL) va khudy trong 90 phut.

Vidy 12 Vidu 13

Loai bo cac chét d& bay hoi trong diéu kién 4p sult giam, phan bd phan con lai gitta
CH,Cl, va Na,CO; chta nudc bdo hoa, cac 16p dugc tach ra, va chiét pha long béng
CH,Cl, (2x). Rira cac chét hitu co két hop bing nudc mubi, sy kho trén Na2SO,, va cd
dic trong didu kién ap sudt giam dé tao ra hop chit néu trong d& muc nay (vi du 13). 'H
NMR (400 MHz, MeOD) 6 8,58 (d, J = 5,2 Hz, 1H), 7,96 (d, J = 8,8 Hz, 1H), 7,88 (s,
1H), 7,60 — 7,47 (m, 1H), 7,31 (s, 1H), 7,30-7,21 (m, 1H), 6,83 (dd, J= 10,6, 16,8 Hz,
1H), 6,31 (d, J = 16,7 Hz, 1H), 6,17-5,85 (m, 1H), 5,78 (dd, J = 10,5, 34,2 Hz, 1H),
4,79-4,39 (m, 1H), 4,37-4,12 (m, 1H), 4,12-3,56 (m, 1H), 3,55-3,34 (m, 1H), 3,25-2,97
(m, 3H), 2,96-2,82 (m, 1H), 2,65 (s, 3H); MS duoc tinh toan cho C,,H,,CINgO, (M+H")
13 439,16, duoc quan sat thiy 1 439,2.

Vidu 14
N-(1-(1-acetyl-4-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-

metylisonicotinamit

0 ,= o =
N N N N
N N
& h Ac,0,DMAP h o
NH N

O N__J DIPEA, CH,ClI, O N.__J

=
Vidu 13 Vi du 14
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Xt ly dung dich theo vi du 13 (30mg, 0,068mmol), N,N-dimetylaminopyridin
(17mg, 0,137mmol), va N,N-diisopropyletylamin (0,024mL, 0,137mmol) trong CH,Cl,
(0,75mL) & nhiét do phong bang anhydrit axetic (0,01mL, 0,103mmol) va khudy trong 5
phiit. Sau d6, cho truc tiép hdn hop phan ting vao hdp tai khd RediSep va tinh ché bing
phuwrong phap séc ky cot (9:1:0,175 M CH,Cl, /MeOH/NH; trong CH,Cl,, 0-50%) dé tao
ra hop chét néu trong dé muc nay (vi du 14). 'H NMR (400 MHz, MeOD) 6 8,53 — 8,41
(m, 1H), 7,96 — 7,88 (m, 1H), 7,88 — 7,77 (m, 1H), 7,50 — 7,36 (m, 1H), 7,31 — 7,13 (m,
2H), 6,91 — 6,60 (m, 1H), 6,30 — 6,08 (m, 1H), 5,87 — 5,72 (m, 1H), 5,72 — 5,65 (m, 1H),
4,43 — 4,24 (m, 4H), 4,24 — 3,94 (m, 2H), 3,64 — 3,48 (m, 2H), 2,55 (s, 3H), 2,12 - 1,99
(m, 3H); MS dugc tinh toan cho CpHy6CINgO; (M+H") 12 481,17, duge quan st théy la
481,2.

Vi dy 15

(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-

benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit

i L ot B L
© N HATU, DIPEA o N 5
" O “ O

I-60 Vi du 15

Hop chat néu trong d& muc nay dugc diéu ché theo quy trinh twong tir v6i vi du 9.
'H-NMR (400 MHz, CD,CL): 8 7,64-7,54 (m, 2H), 7,16-7,09 (m, 1H), 6,90-6,83 (m,
1H), 6,64-6,54 (m, 1H), 6,34-6,21 (m, 1H), 5,65-5,46 (m, 2H), 4,81-4,69 (m, 1H), 4,62-
4,45 (m, 1H), 4,35-4,19 (m, 1H), 4,14-4,03 (b m, 2H), 3,92-3,84 (m, 1H), 3,80-3,68 (m,
1H), 3,59-3,51 (m, 1H), 3,46-3,23 (m, 1H), 2,92-2,80 (b m, 2H), 2,75-2,63 (m, 1H), 2,55
(s, 3H), 2,47 (s, 4H), 2,18-1,81 (m, 4H), 1,70-1,35 (m, 6H). MS dugc tinh toan cho
C;0H33CINgO; (M+H") 14 565,26, duge quan sat thay 13 565,3.

Vidy 16
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(R,E)-N-(7-clo-1-(1-(4-(dicyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-

benzo[d]imidazol-2-yl)-2-metylisonicotinamit

0 /= 0 = o Jp—
s N P N g P W A A N
[ B-NH oo |l I[N e [ NH Y
3&.\ P S| Yy Cg\.‘wL\v{j»«kfﬁC‘I N ] " H Hf‘] 2, ’ﬁ-"N S
{33 Ty - 4 “_\)““‘s‘ p - Y 'Z:} N
[ NH THF, DIPEA (N4 DIVA, DIPEA (" N >
¢ L, i BT, i § s
- e \-Ci Sy \_,_,N ‘
1-27 bazo ty do - s Vidu 16 >

Xir 1y hdn hop goém I-27 (bazo tu do, 340mg, 0,89mmol) va diisopropyletylamin
(0,2mL, 1,15mmol) trong THF (15mL) & 0°C bang (E)-4-clobut-2-enoyl clorua (136mg,
0,98mmol) va khudy & 0°C trong 10 phut, dén khi phan tng dugc coi 14 hoan thanh nhu
duoc xac dinh béng LC/MS (MS duge tinh toan cho C,4H,cCLNsO, (M+H") 486,14,
dwgc quan sat thiy 14 486,1). Hoa tan mot phin bay hdn hop phan tng (2,2mL) bang
DMA (2mL), xtt 1y bing diisopropyletylamin (0,16mL, 0,91mmol), sau d6 bing
dixyclopropylamin hydroclorua (101,4mg, 0,76mmol) va chiéu xa vi séng (100°C, 45
phut). Tiép tuc cho diisopropyletylamin (0,16mL, 0,91mmol) va dixyclopropylamin
hydroclorua (101,4 mg, 0,76 mmol) vao va chiéu xa vi séng lai hdn hop (100 °C, 45
phiit). Sau d6, loc hdn hop qua bd loc HPLC va tinh ché biang HPLC dé tao ra hop chét
néu trong dé muc nay. "H NMR (400 MHz, CD,Cl,) 6 8,67-8,38 (m, 1H), 8,06-7,62 (m,
2H), 7,46-7,06 (m, 3H), 7,01-6,78 (m, 1H), 6,62-6,22 (m, 1H), 5,73-5,41 (m, 1H), 4,81-
4,63 (m, 0,5H), 4,54-4,39 (m, 0,5H), 4,39-4,21 (m, 0,6H), 4,19-4,00 (m, 0,5H), 3,98-
3,88 (m, 0,4H), 3,86-3,69 (m, 0,5H), 3,68-3,50 (m, 0,6H), 3,49-3,35 (m, 1H), 3,32-3,27
(m, 0,4H), 3,25-3,20 (m, 1H), 2,84-2,63 (m, 1H), 2,53 (s, 3H), 2,17-1,80 (m, 4H), 1,63-
1,29 (m, 4H), 0,41-0,14 (m, 8H). MS dugc tinh toan cho Cs;oH3cCINgO, (M+H") 1a
547,25, dugc quan sat thay 1a: 547,20.

Vidu 17

Céc hop chit sau dwgc didu ché theo quy trinh twong ty nhu duge mé ta trong cac

vi du 4-16 & trén, stt dung nguyén li¢u d4u vao thich hop,
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Vidu

CAu tric hop chét

Dit lidu vat Iy ("H NMR va MS)

17-1

'H-NMR (400 MHz, DMSO-d¢): &
12,81 (d, J= 19,6 Hz, 1H), 8,54 (s, 1H),
8,48-8,44 (m, 1H), 7,90-7,51 (m, 3H),
7,39 (d, J = 4,8 Hz, 1H), 7,10 (d, J =
7,6 Hz, 1H), 6,87-6,81 (m, 1H), 6,25-
6,17 (m, 1H), 5,76-5,50 (m, 1H), 4,88
(br s, 1H), 4,16-4,03 (m, 2H), 3,90-3,63
(m, 1H), 3,37-3,22 (m, 1H), 2,40 (s,
3H), 2,05-1,85 (m, 4H), 1,43-1,40 (m,
1H); MS dugc tinh toan cho
C25H26F3N402 (M+I‘I+) la 471,19, duoc
quan sat thiy 13 471,2.

17-2

'H-NMR (400MHz, metanol-d,): 0 8,52
(d, J = 1,2 Hz, 0,5H), 8,51 (d, J = 1,2
Hz, 0,5H), 8,18 (dd, J = 1,2, 8,4 Hz,
1H), 7,46 (d, J = 8,8 Hz, 0,4H), 7,44 (d,
J =8,8 Hz, 0,6H), 7,33 (d, J = 8,4 Hz,
0,5H), 7,32 (d, J = 8,4 Hz, 0,5H), 7,11
(d, J=8,8Hz, 0,4H), 7,10 (d, J = 8,8Hz,
0,6H), 6,84 (d, J = 15,0 Hz, 1H), 6,70
(dt, J=6,8, 15,2 Hz, 1H), 5,84-5,76 (m,
1H), 4,82 (dd, J = 13,2, 10,4 Hz,0,5H),
4,69 (dd, J = 13,2, 10,4 Hz, 0,5H),
4,25-4,04 (m, 1H), 3,96-3,94 (m, 1H),
3,79 (d, J = 6,8 Hz, 0,8H), 3,74 (d, J =
6,8 Hz, 1,2H), 3,55-3,48 (m, 1H), 3,14
(s, 1,5H), 3,01 (s, 1,5H), 2,78 & 2,75 (s
& s, 6H), 2,82-2,72 (m, 1H), 2,50-1,93
(m, 4H), 1,58-1,25(m, 1H); MS duogc
tinh toan cho C25H31C1N703 (M+H+) la
512,21, dugc quan sat théy la 512,2.

17-3

'H-.NMR (400 MHz, CDCl;) & 12,59
(m, 1H), 8,08 (d, J = 7,6 Hz, 1H), 7,42
(m, 1H), 7,21 (m, 2H), 7,13 (t, J=9,2
Hz, 3H), 6,97 (t, J = 20,5 Hz, 2H), 6,46
(d, J=15,3 Hz, 1H), 5,00 (m, 1H), 4,42
(m, 2H), 3,92 (m, 1H), 3,45 (m, 1H),
3,00 (m, 3H), 2,76 (s, 3H), 2,29 (s, 6H),
2,02 (m, 3H), 1,35 (m, 1H), F-NMR
(376 MHz, CDCl3) § -111,22. MS duge
tinh toan cho C27H33FN502 (M+H+) la
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Vidu

CAu tric hop chét

Dir lidu vét Iy ("H NMR va MS)

478,25, dugc quan sat thay 13 478,3.

17-4

'H-NMR (400 MHz, DMSO) & 8,62 (d,
J =5,0 Hz, 1H), 7,88 (s, 1H), 7,84 (s,
1H), 7,47 (s, 1H), 7,14 (d, J = 7,8 Hz,
1H), 7,06 (s, 1H), 6,82 (m, 1H), 6,62
(m, 1H), 4,79 (m, 1H), 4,63 (m, 1H),
4,45 (m, 1H), 4,13 (m, 1H), 3,38 (d, J =
7,1 Hz, 2H), 3,15 (m, 3H), 2,67 (s, 4H),
2,58 (s, 3H), 2,33 (s, 4H), 2,00 (m, 2H),
1,60 (m, 1H); MS dugc tinh toan cho
C26H33N602 (M+H3 la 461,26, dlIO’C
quan sét thdy 14 461,2,

17-5

'H-NMR (400 MHz, MeOD) & 8,36 (s,
1H), 7,74 (d, T = 14,3 Hz, 1H), 7,38 (d,
J =82 Hz 1H), 7,18 (t, ] = 7.8 Hz,
1H), 7,08 (d, J = 7,6 Hz, 1H), 6,94 (d, J
= 15,2 Hz, 1H), 6,79 (m, 1H), 5,19 (d, J
= 94,0 Hz, 1H), 4,61 (m, 1H), 4,28 (d, J
= 97 Hz, 1H), 3,97 (s, 1H), 3,84 (s,
2H), 3,71 (s, 2H), 2,82 (s, 6H), 2,73 (d,
J = 14,4 Hz, 3H), 2,11 (s, 4H), 1,46 (s,
1H). MS duoc tinh toan cho
C24H31N603 (M+H+) la 451,24, dU'Q’C
quan sat thay 13 451,1.

17-6

'H-NMR (400 MHz, CDCl;) & 12,45
(m, 1H), 8,63 (m, 1H), 8,34 (m, 1H),
7,70 (m, 1H), 7,53 (m, 1H), 7,10 (m,
1H), 6,96 (m, 2H), 6,80 (m, 2H), 5,18
(m, 1H), 4,80 (m, 1H), 4,45 (m, 1H),
4,04 (m, 4H), 3,54 (m, 3H), 3,12 (m,
1H), 2,74 (s, 3H), 2,59 (s, 6H), “F-
NMR (376 MHz, CDCl;) § -62,41. MS
dUQC tinh toan cho C27H31F3N5O3
(M+H") 13 530,23, dugc quan sat thiy
14 530,2.
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Vidu

CAu tric hop chit

Dit liéu vat Iy ("H NMR va MS)

17-7

'H-NMR (400 MHz, MeOD) & 8,81 (s,
1H), 8,48 (m, 1H), 7,81 (s, 1H), 7,68 (s,
1H), 7,39 (s, 1H), 7,18 (s, 1H), 7,10 (s,
1H), 6,83 (s, 1H), 5,33 (m, 2H), 5,09
(m, 2H), 4,21 (s, 3H), 3,88 (m, 2H),
3,52 (s, 3H), 2,79 (s, 3H), 2,44 (s, 6H),
PF- NMR (376 MHz, MeOD) & -63,86.
MS duogc tinh todn cho C,;H3;F3Ns504
(M+H") 14 530,23, dugc quan sat thiy
13 530,2.

17-8

'H-.NMR (400 MHz, DMSO-d¢): &
13,07 (br s, 1H), 8,75 (s, 1H), 8,48 (br
s, 2H), 8,39 (d, J = 5,4 Hz, 1H), 7,92 (d,
J = 12 Hz, 1H), 7,90-7,80 (m, 1H),
7,78-7,74 (m, 1H), 6,93-6,78 (m, 1H),
6,18-6,14 (m, 1H), 5,76-5,61 (m, 1H),
4,78 (br s, 1H), 4,65-4,57 (m, 1H),
4,34-4,20 (m, 1H), 4,07-3,98 (m, 0,5H),
3,68-3,59 (m, 0,5H), 3,28-3,21 (m,
0,5H), 2,87-2,78 (m, 0,5H), 2,74-2,62
(m, 1H), 2,07-1,90 (m, 2H), 1,68-1,58
(m, 1H); MS dugc tinh toan cho
C22H21F3N502 (M+H+) la 444,16, deC_)'C
quan sat thay 13 444,2.

17-9

'H-.NMR (400 MHz, DMSO-dg): &
13,11 (br s, 1H), 9,08 (s, 1H), 8,46 (d, J
= 9,2 Hz, 2H), 8,39 (d, J = 5,2 Hz, 1H),
7,92 (d, J = 7,6 Hz, 1H), 7,77-7,73 (m,
1H), 7,54 (d, J = 5,6 Hz, 1H), 6,95-6,79
(m, 1H), 6,20-6,14 (m, 1H), 5,75-5,60
(m, 1H), 4,83 (s, 1H), 4,67-4,55 (m,
1H), 4,35-4,00 (m, 2H), 3,63-3,57 (m,
1H), 2,87-2,84 (m, 1H), 2,07-1,91 (m,
2H), 1,64-1,61 (m, 1H); MS dugc tinh
toan cho C22H21F3N502 (M+E) la
444,16, dugc quan sat thay 1a 444,3.
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Vidu

CAu tric hop chét

Dit liéu vat Iy (‘"H NMR va MS)

17-10

'H-.NMR (DMSO-ds, 400 MHz): 6
12,80 (br s, 1H), 8,52 (s, 1H), 8,42 (d, J
=8 Hz, 1H), 7,85-7,70 (m, 2H), 7,46 (d,
J =8 Hz, 1H), 7,13 (d, J = 8 Hz, 1H),
7,02 (d, J = 7,6 Hz, 1H), 6,82-6,75 (m,
1H), 6,15 (dd, J = 2,4 and 14 Hz, 1H),
5,66 (br s, 1H), 5,0 (br s, 1H), 4,25-4,22
(m, 2H), 4,0 (br s, 1H), 3,50 (br s, 1H),
2,7-2,65 (m, 4H), 2,10-1,89 (m, 4H),
1,42-1,39 (m, 1H); MS duoc tinh toan
cho C25H26F3N402 (M+H+) la 471,19,
dwoc quan sat thiy 12 471,3.

17-11

'H-NMR (400 MHz, DMSO-d¢): &
12,91 (m, 1H), 8,22-8,20 (m, 2H), 7,54-
7,43 (m, 4H), 7,13-6,80 (m, 3H), 6,24-
6,20 (m, 1H), 5,75-5,72 (m, 1H), 4,90
(br s, 1H), 4,38-4,17 (m, 2H), 3,99-3,94
(m, 1H), 3,58-3,54 (m, 1H), 2,85-2,82
(m, 1H), 2,68 (s, 3H), 2,33-1,95 (m,
4H), 1,34-1,32 (m, 1H); MS duoc tinh
toan cho C24H27N402 (M+H+) la
403,21, duge quan sét thiy 13 403, 1.

17-12

'H-NMR (400 MHz, DMSO-d¢): &
13,38 (s, 1H), 8,52-8,42 (m, 2H), 7,95-
7,80 (m, 2H), 7,8-7,66 (m, 2H), 7,46-
7,42 (m, 1H), 6,84-6,71 (m, 1H), 6,18-
6,13 (m, 1H), 5,73-5,54 (m, 1H), 4,79-
4,76 (m, 1H), 4,52-4,21 (m, 3H), 3,98-
3,85 (m, 1H), 3,61-3,57 (m, 1H), 2,80-
2,67 (m, 1H), 2,08-2,02 (m, 3H), 1,99
(s, 1H), 1,32-1,23 (m, 2H); MS dugc
tinh toan cho C25H23F6N402 (M+H+) la
525,16, dugc quan sat thay 1a 525,1.

17-13

'H-NMR (400 MHz, DMSO-d¢):
12,91 (d, J = 18,8 Hz, 1H), 8,55-8,45
(m, 2H), 7,91-7,89 (m, 1H), 7,76-7,58
(m, 3H), 7,30-7,24 (m, 2H), 6,89-6,81
(m, 1H), 6,26-6,17 (m, 1H), 5,77-5,74
(m, 1H), 5,54-5,51 (m, 1H), 4,91 (br s,
1H), 4,17-4,09 (m, 3H), 3,92-3,90 (m,
1H), 3,88-3,63 (m, 1H), 2,08-1,91 (m,
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Vi du

CAu trtic hop chit

Dit liéu vét Iy (‘"H NMR va MS)

5H); MS dugc tinh toan cho
C24H24F3N4’02 (M+H+) la 457,18, dlIO'C
quan sat thay 1a 457,2.

17-14

'H-NMR (400 MHz, CDCl3) § 12,53 (s,
1H), 8,80 (s, 1H), 8,42 (dd, J = 7.8,
15,8 Hz, 1H), 7,75 (d, J = 7,7 Hz, 1H),
7,60 (t, J = 7,7 Hz, 1H), 7,18 (m, 2H),
7,05 (m, 1H), 6,62 (dd, J = 10,5, 16,7
Hz, 1H), 6,41 (m, 1H), 5,79 (dd, J =
1,7, 10,5 Hz, 1H), 5,30 (m, 1H), 4,87
(m, 1H), 4,59 (dd, J = 4,1, 13,1 Hz,
1H), 4,41 (m, 1H), 4,13 (dt, J = 5.2,
11,2 Hz, 3H), 3,97 (m, 1H), 3,70 (m,
1H), 2,82 (s, 3H), F-NMR (376 MHz,
CDCly) & -62,57; MS dugc tinh toan
cho C24H24F3N403 (M+I‘F) la 473,17,
dwoc quan sat thay 14 473,2.

17-15

o ,=N
@:N\}—NE_@N
Cl N_4<=:

'H-NMR (400MHz, CDCL): 8 12,77 -
12,71 (m, 1H), 9,90 (dd, J=1,2, 2,0 Hz,
0,6H), 9,88 (dd, J = 1,2, 2,0 Hz, 0,4H),
9,42 (dd, J = 1,2, 4,4 Hz, 0,6H), 9,41
(dd,J=1,2, 4,4 Hz, 0,4H), 8,72 (dd, ] =
2,0, 4,4 Hz, 0,6H), 8,65 (dd, J =2,0, 4,4
Hz, 0,4H), 8,36-8,15 (m, 2H), 7,68 (dd,
J=4,4, 8,6 Hz, 0,6H), 7,37 (dd, J = 4,4,
8,6 Hz, 0,4H), 6,66 (dd, J = 10,4, 16,8
Hz, 0,6H), 6,65 (dd, J = 10,4, 16,8 Hz,
0,4H), 6,43 (dd, J = 16,8, 2,0 Hz, 0,4H),
6,40 (dd, J = 16,8, 2,0 Hz, 0,6H), 5,78
(dd, J=2,0, 10,8 Hz, 0,6H), 5,70 (dd, J
= 2,0, 10,8 Hz, 0,4H), 5,73-5,62 (m,
1H), 4,82-4,76 (m, 1H), 4,53-4,42 (m,
1H), 4,22-4,04 (m, 1H), 3,88-3,66 (m,
1H), 3,55-3,45 (m, 0,4H), 3,17-3,07
(m, 0,6H), 2,80-2,63 (m, 1H), 2,21-1,98
(m, 2H), 1,35-1,20 (m, 1H), 0,93-0,82
(m, 1H); MS dugc tinh toan cho
C21H22C1N602 (M+H+) la 425,14, duoc
quan sat thay 12 425,2.
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Vidu

Céu triic hop chét

Dit liéu vat Iy ("H NMR va MS)

17-16

(@) —N
Cra
N
Cl

C O’
N’<’\/
/
N
\

'H-NMR (400MHz, CDCL): 8 12,67
(br s, 1H), 9,82-9,80 (m, 1H), 9,32-9,30
(m, 1H), 8,09-8,05 (m, 1H), 7,27-7,11
(m, 2H), 6,94-6,82 (m, 2H), 6,49-6,47
(m, 1H), 5,61-5,54 (m, 1H), 4,73-4,33
(m, 2H), 4,10-3,95 (m, 1H), 3,80-3,53
(m, 1H), 3,44-3,37 (m, 1H), 3,20-2,86
(m, 2H), 2,75-2,48 (m, 1H), 2,29 &
2,15 (s & s, 6H), 2,10-1,82 (m, 2H),
1,50-1,12 (m, 2H); MS dugc tinh toan
cho C24H29C1N702 (M+H+) la 482,20,
dwoc quan sat thay 13 482,1.

17-17

2,
N N
@[ SN

(L

'H-NMR (400MHz, CD;0OD): 0 8,46
(d, J=5,2Hz, 1H), 7,95-7,83 (m, 2H),
7,42-7,38 (m, 1H), 7,25-7,14 (m, 2H),
6,79-6,71 (m, 1H), 6,24-6,18 (m, 1H),
5,73-5,55 (m, 2H), 4,80-4,56 (m, 1H),
4,21-4,08 (m, 1H), 4,04-3,80 (m, 1H),
3,67-3,38 (m, 1H), 2,82-2,64 (m, 1H),
2,55 (s, 3H), 2,11-1,84 (m, 3H), 1,52-
1,78 (m, 2H); MS duogc tinh toan cho
C23H25C1N502 (M‘+‘H+) la 438,16, duoc
quan sat thay 13 438,1.

17-18

CF3

(;[N\y:?f@
Cl

O

'H-.NMR (400 MHz, DMSO-d¢): &
13,17 (d, J = 6Hz, 1H), 8,52-8,43 (m,
2H), 7,94-7,92 (m, 1H), 7,79-7,70 (m,
1H), 7,60-7,58 (m, 1H), 7,32-7,25 (m,
2H), 6,89-6,80 (m, 1H), 6,21-6,20 (m,
1H), 5,8-5,79 (m, 1H), 5,45-5,40 (m,
1H), 4,62-4,60 (m, 1H), 4,25 (m, 1H),
4,23-4,13 (m, 2H), 3,92-3,90 (m, 1H),
3,5-3,49 (m, 1H), 3,20-3,19 (m, 1H),
2,10-1,9 (m, 4H), 1,25-1,20 (m, 2H);
MS duoc tinh toan cho C24H23C1F3N402
(M+H") 14 491,14, dugc quan sat thiy
12 491,2.
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Vidu

CAu tric hop chét

Dirt lidu vat Iy ("H NMR va MS)

17-19

'H-NMR (400 MHz, CDCl;) & 12,59 (s,
1H), 8,64 (d, J = 10,3 Hz, 1H), 8,44 (d,
J=17,6 Hz, 1H), 7,78 (m, 1H), 7,62 (m,
1H), 7,19 (m, 2H), 7,04 (dd, J = 6,6,
14,2 Hz, 1H), 5,03 (m, 1H), 4,75 (m,
1H), 4,35 (m, 2H), 3,41 (m, 1H), 2,88
(m, 1H), 2,78 (d, J = 5,0 Hz, 3H), 2,27
(m, 1H), 2,13 (m, 1H), 2,08 (s, 3H),
2,03 (m, 1H), 1,45 (m, 2H); "F-NMR
(376 MHz, CDCl;) & -62,50; MS dugc
tinh toan cho C26H26F3N402 (M+H+) la
483,19, dwoc quan sat thiy 1a 483,2.

17-20

"H-NMR (400 MHz, CDCL3) & 12,61 (s,
1H), 8,65 (d, J= 19,1 Hz, 1H), 8,45 (d,
J=1,7Hz, 1H), 7,77 (d, J = 7,3 Hz,
1H), 7,62 (t, J = 7,7 Hz, 1H), 7,19 (tt, J
=178, 15,2 Hz, 2H), 7,00 (m, 2H), 6,35
(m, 1H), 5,11 (s, 1H), 4,50 (dd, J = 3.6,
13,1 Hz, 1H), 4,39 (dd, J = 10,7, 13,1
Hz, 1H), 3,98 (dd, J = 7,2, 14,2 Hz,
1H), 3,61 (m, 1H), 2,98 (m, 1H), 2,81
(s, 3H), 2,19 (m, 1H), 2,06 (m, 3H),
1,94 (dd, J = 1,6, 6,8 Hz, 3H), 1,43
(ddd, J = 3,8, 12,1, 26,1 Hz, 1H), "“F-
NMR (376 MHz, CDCl;) & -62,55; MS
dUQC tinh toan cho C26H23F3N402
(M+H") 1a 485,21, dugc quan sat thy
12 485,2.

17-21

'H-NMR (400 MHz, CDCl;) & 12,59
(m, 1H), 8,03 (m, 1H), 7,91 (m, 1H),
7,41 (m, 1H), 7,14 (m, 3H), 7,00 (m,
1H), 6,88 (m, 1H), 6,46 (d, J = 15,1 Hz,
1H), 4,93 (m, 1H), 4,39 (m, 1H), 4,03
(m, 1H), 3,50 (m, 1H), 3,11 (s, 1H),
2,92 (s, 1H), 2,71 (d, J = 43,6 Hz, 3H),
2,29 (d, J = 3,0 Hz, 6H), 2,11 (m, 2H),
2,05 (m, 3H), 1,40 (m, 2H), F- NMR
(376 MHz, CDCl;) § -113,83. MS dugc
tinh toan cho C,;H33FNsO, (M+H") 1a
478,25, dwgc quan sat thiy 14 478,3.
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Vidu

CAu tric hop chét

Dit liéu vét Iy ("H NMR va MS)

17-22

'H-NMR (400 MHz, CDCLy) & 12,50
(m, 1H), 7,76 (m, 2H), 7,16 (m, 2H),
7,02 (m, 1H), 6,91 (m, 2H), 6,45 (m,
1H), 4,94 (m, 1H), 4,42 (m, 1H), 4,13
(m, 1H), 3,72 (m, 1H), 3,11 (s, 1H),
2,92 (m, 1H), 2,76 (s, 3H), 2,29 (s, 6H),
2,12 (s, 2H), 2,04 (s, 3H), 1,41 (m, 2H),
PF- NMR (376 MHz, CDCL) & -
110,32. MS dugc tinh todn cho
C27H32F2N502 (M‘l‘H") la 496,24, dlIO'C
quan sat thiy 13 496,3.

17-23

'H-NMR (400 MHz, CDCL;) 12,63 (s,
1H), 9,50 (dd, J= 0,8, 2,1 Hz, 1H), 8,70
(dd, J= 1,7, 4,8 Hz, 1H), 8,49 (dt, J =
1,9, 7,8 Hz, 1H), 7,41 (ddd, J = 0,8, 4,8,
7,9 Hz, 1H), 7,15 (m, 2H), 7,01 (m,
1H), 6,88 (t, J = 10,7, 1H), 6,58 (m,
1H), 4,98 (m, 1H), 4,41 (d, J = 10,1,
2H), 4,03 (m, 1H), 3,59 (m, 1H), 3,41
(m, 1H), 3,21 (m, 2H), 3,03 (m, 1H),
2,94 (m, 1H), 2,76 (s, 3H), 2,32 (d, J =
95,4 Hz, 6H), 2,07 (m, 3H). MS duogc
tinh toan cho C26H33N602 (M+H+) la
461,26, duoc quan sat thiy 13 461,2.

17-24

'H-NMR (400 MHz, CDCl;) & 12,56
(m, 1H), 9,91 (s, 1H), 9,38 (d, J = 5,1,
1H), 8,15 (dd, J=2,0, 5,2, 1H), 7,19 (d,
J=11,6, 2H), 7,07 (s, 1H), 6,89 (s, 1H),
6,58 (m, 1H), 4,85 (m, 1H), 4,23 (m,
2H), 3,64 (m, 1H), 3,29 (m, 2H), 3,12
(m, 2H), 2,77 (s, 3H), 2,44 (s, 6H), 2,08
(m, 3H), 1,43 (m, 3H). MS duoc tinh
toan cho C25H32N702 (M+H+) la
462,25, duoc quan sat thiy 13 462.3.
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Vidu

Céu tric hop chat

Dit liéu vat ly (‘"H NMR va MS)

17-25

'H-NMR (400 MHz, CDCl;) & 12,61 (s,
1H), 8,66 (s, 1H), 8,44 (d, J = 7,6 Hz,
1H), 7,77 (d, J=7,2 Hz, 1H), 7,62 (t, J
= 7,7 Hz, 1H), 7,18 (m, 2H), 7,03 (m,
1H), 6,92 (dt, J = 6,1, 15,2 Hz, 1H),
6,59 (d, J= 15,2 Hz, 1H), 5,10 (m, 1H),
4,46 (m, 2H), 4,01 (dt, J=17,3, 14,4 Hz,
1H), 3,66 (m, 1H), 3,25 (s, 2H), 2,97 (s,
1H), 2,80 (s, 3H), 2,41 (s, 6H), 2,08 (m,
3H), 1,58 (m, 2H), "F-NMR (376
MHz, CDCl;) & -62,82. MS dugc tinh
toan cho C28H33F3N502 (M+H+) la
528,25, dwgc quan sat thay 1a 528,2.

17-26

'H-NMR (400 MHz, CDCL;) § 12,65 (s,
1H), 8,28 (m, 2H), 7,13 (m, 4H), 6,94
(m, 2H), 6,48 (m, 1H), 4,90 (m, 1H),
4,45 (t, J= 20,7 Hz, 1H), 4,38 (s, 1H),
3,77 (d, J = 124,3 Hz, 1H), 3,05 (dd, J
= 3,9, 60,8 Hz, 2H), 2,86 (m, 1H), 2,71
(d, J = 41,2 Hz, 3H), 2,30 (s, 6H), 2,05
(m, 4H), 1,42 (m, 2H), '°F- NMR (376
MHz, CDCl3) & -109,69. MS duoc tinh
toan cho C27H33FN502 (M+H+) l1a
478,25, dugc quan sat thy 1 478,3.

17-27

'H-NMR (400 MHz, CDCl;) & 12,70
(m, 1H), 7,84 (t, J = 7,0, 1H), 7,31 (m,
1H), 7,19 (m, 3H), 7,06 (m, 2H), 6,86
(m, 1H), 4,97 (m, 1H), 4,53 (m, 1H),
4,37 (m, 1H), 4,01 (m, 1H), 3,83 (m,
2H), 3,63 (m, 1H), 2,88 (s, 6H), 2,77 (s,
3H), 2,08 (m, 4H), 1,36 (m, 2H), "“F-
NMR (376 MHz, CDCL;) § -70,75, -
137,84. MS dugc tinh toan cho
C27H32F2N5O2 (M+H+) la 496,24, dlIO'C
quan sét thiy 12 496,3.
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(m, 1H), 2,10 (m, 4H), 1,57 (m, 1H),

Vi du CAu tric hop chét Dit liéu vat Iy (‘"H NMR va MS)
N MS dIIQC tinh toan cho C27H32F2N5(;)2
»\ (M+H") 1a 496,24, dugc quan sat thay
12 496,3.
17-28 \<\\\
N () F MS duqc tinh toan cho C27H32F2N5(,)2
PR (M+H") 13 496,24, dugc quan sat thay
NN 12 496,3.
17-29 C O F
N
/
N
MS dU'O'C tinh toan cho C27H32F2N502
\ (M+H+) 13 496,24, dugc quan sat thiy
N 12 496,3.
17-30 / \ \{\\\
'H-NMR (400 MHz, CDCL;) & 7,94 (m,
1H), 7,55 (m, 1H), 7,35 (m, 1H), 7,19
N (m, 3H), 7,10 (m, 1H), 6,84 (m, 1H),
\ N 5,01 (m, 1H), 4,52 (m, 1H), 4,35 (m,
H 1H), 3,95 (m, 1H), 3,81 (m, 2H), 3,65
17-31 \<\\\ (m, 1H), 2,87 (s, 6H), 2,81 (s, 3H), 2,69

PF- NMR (376 MHz, CDCl;) & -70,92.
MS duogc tinh toan cho C,;H3,CIFN;O,
(M+H") 1 512,22, duge quan sat thiy
14512,3.
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Vidu

Céu tric hop chét

Dit liéu vat Iy (‘"H NMR va MS)

17-32

'H-NMR (400 MHz, CDCly) 6 7,99 (m,
1H), 7,33 (m, 1H), 7,11 (m, 4H), 6,85
(m, 1H), 5,04 (m, 1H), 4,58 (m, 1H),
4,29 (m, 1H), 4,01 (m, 1H), 3,80 (m,
2H), 3,65 (m, 1H), 2,85 (s, 6H), 2,81 (s,
3H), 2,69 (m, 1H), 2,06 (m, 4H), 1,36
(m, 1H), ’F- NMR (376 MHz, CDCl;)
6 -108,06, -108,77. MS dugc tinh toan
cho C27H31C1F2N502 (M+H+) la 530,21,
dugc quan sat théy 1a 530,3.

17-33

'H-NMR (400 MHz, CDCL;) & 7,87 (s,
2H), 7,12 (m, 4H), 6,86 (m, 1H), 4,97
(m, 1H), 4,40 (m, 2H), 4,01 (m, 1H),
3,81 (s, 2H), 3,66 (m, 1H), 2,87 (s, 6H),
2,81 (s, 3H), 2,67 (m, 1H), 2,26 (m,
1H), 2,07 (m, 3H), 1,44 (m, 1H), “F-
NMR (376 MHz, CDCL;) & -134,12, -
156,13. MS dugc tinh toan cho
C27H31F3N502 (M+H+) 1a 514,24, dll'O'C
quan sat thdy 14 514,3.

17-34

'"H-NMR (400 MHz, CDCL;) & 12,31
(br, 1H), 9,86 (m, 1H), 8,61 (m, 2H),
8,47 (m, 1H), 7,56 (m, 2H), 7,31 (m,
2H), 7,17 (m, 1H), 5,86 (m, 1H), 5,27
(m, 1H), 4,57 (m, 1H), 4,39 (m, 2H),
3,59 (m, 1H), 3,21 (m, 1H), 3,03 (s,
6H), 2,82 (s, 3H), 2,63 (m, 1H), 2,10
(m, 3H), 1,40 (m, 2H). MS duogc tinh
toan cho C26H33N602 (M+H+) la
461,26, dwgc quan sét thy 14 461,3.

17-35

MS dlIQ'C tinh toan cho C26H33N6(’)2
(M+H") 1a 461,26, dugc quan sat thiy
14 461,3.
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Vidu

Céu triac hop chit

Dit liéu vat Iy (‘"H NMR va MS)

17-36

MS de()’C tinh toan cho C25H32N7C,)2
(M+H") 14 462,25, duoc quan sat thiy
12 462,3.

17-37

'H-NMR (400 MHz, CDCL;) & 12,45
(m, 1H), 9,33 (d, J= 1,3, 1H), 8,85 (d, J
= 5,0 Hz, 1H), 8,08 (dd, J= 1,4, 5,1 Hz,
1H), 7,17 (d, J = 2,7 Hz, 1H), 7,10 (t, J
= 7,8 Hz, 1H), 6,97 (d, J = 7,5 Hz, 1H),
6,85 (m, 1H), 6,51 (m, 1H), 5,02 (m,
1H), 4,37 (m, J = 9,9 Hz, 2H), 3,89 (m,
1H), 3,57 (m, 1H), 3,21 (m, 2H), 2,83
(m, 1H), 2,70 (s, 3H), 2,47 (s, 6H), 2,05
(m, 4H), 1,34 (m, 1H). MS dugc tinh
toan cho C25H32N702 (M+H+) Ia
462,25, dugc quan sat thiy 1a 462,3.

17-38

'H-NMR (400 MHz, CDCl;) & 12,62 (s,
1H), 9,53 (t, J = 6,2 Hz, 1H), 8,76 (dd,
J=1,5, 2,4 Hz, 1H), 8,66 (dd, J = 2,4,
7,6 Hz, 1H), 7,24 (m, 1H), 7,17 (t, J =
7,8 Hz, 1H), 7,04 (m, 1H), 6,91 (m,
1H), 6,53 (m, 1H), 5,08 (s, 1H), 4,42 (d,
J=10,1 Hz, 2H), 3,91 (s, 1H), 3,62 (d,
J = 13,7 Hz, 1H), 3,11 (m, 2H), 2,86
(m, 1H), 2,78 (s, 3H), 2,38 (s, 6H), 2,07
(m, 3H), 1,43 (m, 2H). MS dugc tinh
toan cho C25H32N702 (M+H+) la
462,25, duoc quan sét thiy 1a 462,3.

17-39

'H-NMR (400 MHz, CDCLy) & 12,46
(m, 1H), 9,28 (m, 1H), 8,32 (m, 1H),
7,60 (dd, J = 4,9, 8,4 Hz, 1H), 7,22 (m,
1H), 7,16 (t, J = 7,7 Hz, 1H), 7,04 (m,
1H), 6,89 (dt, J = 6,1, 15,2 Hz, 1H),
6,53 (m, 1H), 5,10 (m, 1H), 4,59 (m,
1H), 4,41 (dd, J = 3,1, 13,0 Hz, 1H),
3,88 (m, 1H), 3,57 (m, 1H), 3,17 (br d,
J = 4,4 Hz, 2H), 2,92 (m, 1H), 2,78 (s,
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Vidu

CAu tric hop chét

Dit liéu vat Iy (‘"H NMR va MS)

3H), 2,34 (s, 6H), 2,06 (m, 4H), 1,42
(m, 1H). MS dugc tinh toan cho
C25H32N702 (M+H+) la 462,25, dU'Q'C
quan sat thay 12 462,3.

17-40

N @)
Q*@
or;
JLLN/
\

'H-NMR (400 MHz, MeOD) § 8,24 (m,
2H), 7,50 (dd, J = 7,3, 12,3 Hz, 3H),
7,36 (d, J=17,9 Hz, 1H), 7,16 (t, J=7.9
Hz, 1H), 7,11 (m, J = 7,6 Hz, 1H), 6,78
(m, 2H), 5,07 (s, 2H), 4,60 (d, J = 21,8
Hz, 1H), 4,34 (d, J = 13,0 Hz, 1H), 4,00
(s, 1H), 3,68 (s, 1H), 2,97 (s, 1H), 2,75
(d, J= 11,6 Hz, 3H), 2,31 (d, J = 82,4
Hz, 6H), 2,11 (s, 3H), 1,46 (s, 1H), 1,37
(d, J = 6,6, 2H). MS duogc tinh toan cho
Co;HyN;0, (M+H") 13 460,26, dugc
quan sét thiy 13 460,3.

17-41

"H-NMR (400 MHz, MeOD) § 8,07 (m,
2H), 7,35 (d, J= 6,2 Hz, 3H), 7,15 (t, J
= 7,9 Hz, 1H), 7,06 (t, J = 7,8, 1H),
6,78 (m, 2H), 5,01 (d, J = 54,2 Hz, 2H),
4,59 (s, 1H), 4,33 (d, J = 13,2 Hz, 1H),
4,01 (s, 1H), 3,70 (d, J = 14,7 Hz, 2H),
2,95 (s, 1H), 2,74 (d, J = 12,5 Hz, 3H),
2,43 (d, J = 6,4 Hz, 3H), 2,29 (s, J =
81,3 Hz, 6H), 2,10 (s, 3H), 1,46 (m,
1H), 1,37 (d, J = 6,6 Hz, 2H). MS duoc
tinh toan cho C28H36N502 (M+H+) la
474,28, duoc quan sat thiy 1 474,3.

17-42

'H-NMR (400 MHz, MeOD) & 8,59 (m,
1H), 8,49 (d, J = 7,9 Hz, 1H), 7.87 (d, J
= 7,6, 1H), 7,68 (t, J = 7.8 Hz, 1H),
7,38 (d, J=8,1 Hz, 1H), 7,18 (t, J=7.8
Hz, 1H), 7,08 (m 1H), 6,98 (d, J = 15,1
Hz, 1H), 6,81 (m, 1H), 5,12 (m, 1H),
4,68 (m, 1H), 4,27 (m, 1H), 3,93 (m,
3H), 3,74 (m, 2H), 3,23 (q, J = 7,4 Hz,
1H), 2,91 (s, 6H), 2,75 (s, J = 16,7 Hz,
3H), 2,22 (m, 1H), 2,11 (d, J = 13,3 Hz,
3H), 1,50 (s, 1H). MS dugc tinh toan
cho C28H33N602 (M+H+) la 485,26,
dugc quan sat thay 13 485,3.
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Vidu

Chu trac hop chit

Dir liéu vat Iy ("H NMR va MS)

17-43

MS duogc tinh toan cho C27H33C1N592
(M+H") 12 494,22, dugc quan sét thiy
14 494,2.

17-44

"H-NMR (400 MHz, CDCl;) & 12,69 (s,
1H), 7,85 (m, 2H), 7,37 (t, J = 7,9 Hz,
1H), 7,14 (m, 2H), 7,06 (m, 1H), 7,00
(m, 1H), 6,92 (m, 1H), 6,46 (d, J = 15,2
Hz, 1H), 5,00 (m, 1H), 4,44 (m, 1H),
4,04 (m, 1H), 3,90 (s, 3H), 3,55 (m,
1H), 3,10 (d, J = 5,9 Hz, 1H), 2,95 (m,
2H), 2,76 (s, 3H), 2,29 (s, 6H), 2,04 (m,
3H), 1,41 (m, 1H), 1,29 (m, 2H). MS
dIIQC tinh toan cho C28H36N5O3 (M+H+)
12 490,27, dugc quan sat thay 13 490,3.

17-45

TH-NMR (400 MHz, McOD) 8 9,05 (s,
1H), 8,45 (m, 1H), 7,37 (m. 1H), 7,17
(m, 1H), 7,06 (m, 1H), 6,92 (m, 1H),
6,83 (m, 1H), 6,72 (m, 1H), 5.07 (m.
1H), 4,58 (m, 1H), 4,32 (m, 1H), 4,12
(m, 1H), 4,00 (s, 3H), 3,71 (m, 2H),
3,48 (m, 1H), 3,13 (m, 1H), 2.91 (m.
1H), 2,75 (s, 3H), 2,42 (s, 6H), 2,11 (m,
2H), 1,49 (m, 1H), 1,32 (m, 1H). MS
dugc tinh toan cho Cy;H3sNqO; (M+HY)
12 491,27, duoc quan st thiy 13 491,2.
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Vidu

CAu tric hop chit

Dit liéu vat Iy ("H NMR va MS)

17-46

N O
»\Nm
" \N/ CF,

o
/
N

'H-NMR (400 MHz, DMSO) & 9,46 (s,
1H), 8,68 (m, 1H), 8,07 (d, /= 8,1 Hz,
1H), 7,49 (m, 1H), 7,16 (t, J = 7,7 Hz,
1H), 7,07 (t, J = 6,6 Hz, 1H), 6,66 (m,
2H), 4,86 (m, 1H), 4,29 (dd, J = 10,5,
12,9 Hz, 1H), 4,17 (m, 1H), 3,87 (m,
1H), 3,58 (m, 1H), 3,43 (m, 1H), 3,08
(t, J = 4,8 Hz, 1H), 2,77 (m, 2H), 2,70
(s, 3H), 2,18 (s, 6H), 2,05 (m, 2H), 1,91
(m, 1H), 1,35 (m, 1H), F- NMR (376
MHz, DMSO) 6 -66,38. MS dugc tinh
toan cho C27H32F3N602 (M+H+) la
529,25, dugc quan sat théy 12 529,2.

17-47

MS dugc tinh toan cho C27H35N6C')2
(M+H") 1a 475,27, duoc quan sat thiy
1a475,2.

17-48

'H-NMR (400 MHz, MeOD) & 8,25 (d,
J= 3,3 Hz, 1H), 7,67 (s, 1H), 7,50 (d, J
= 15,2 Hz, 1H), 7,38 (d, J = 9,0 Hz,
1H), 7,18 (t,J = 8,1 Hz, 1H), 7,08 (d, J
= 17,7 Hz, 1H), 6,99 (d, J = 15,1 Hz,
1H), 6,76 (d, J = 7,2 Hz, 1H), 5,07 (s,
1H), 4,55 (s, 1H), 4,32 (d, J = 13,0 Hz,
1H), 3,99 (s, 1H), 3,97 (s, 3H), 3,93 (m,
1H), 3,71 (s, 2H), 3,23 (d, J = 7,4 Hz,
1H), 2,89 (s, 6H), 2,75 (s, 3H), 2,72 (s,
1H), 2,20 (m, 1H), 2,10 (m, 2H), 1,50
(m, 1H). MS dugc tinh todn cho
C27H35N603 (M+H+) l1a 491,27, dlI()'C
quan sat thiy 12 491,2.

-169-




23667

Vidu

CAu tric hop chét

Dit liéu vat Iy (‘"H NMR va MS)

17-49

'H-NMR (400 MHz, MeOD) & 7,74 (d,
J=1,0 Hz, 1H), 7,36 (m, 2H), 7,18 (m,
1H), 7,08 (m, 2H), 6,84 (m, 1H), 6,68
(m, 1H), 5,04 (m, 2H), 4,50 (m, 1H),
4,33 (d, J= 12,8 Hz, 1H), 3,99 (m, 1H),
3,70 (m, 1H), 3,63 (s, 3H), 3,25 (d, J =
6,2 Hz, 1H), 3,10 (m, 1H), 2,87 (m,
1H), 2,75 (s, 3H), 2,34 (s, 6H), 2,09 (m,
3H), 1,45 (m, 1H). MS dugc tinh toan
cho C27H35N603 (M+H+) la 491,27,
dugc quan sat thiy 1 491,2.

17-50

1H-NMR (400 MHz, MeOD) 6 8,06 (d,
J =6,3 Hz, 1H), 7,77 (s, 1H), 7,57 (s,
1H), 7,42 (d,J = 17,6, 1H), 7,22 (t,J =
7,8 Hz, 1H), 7,12 (d, J = 7,4 Hz, 1H),
6,99 (d, J = 15,2 Hz, 1H), 6,76 (m, 1H),
5,10 (m, 1H), 4,42 (d, J = 61,8 Hz, 1H),
3,98 (d, J = 7,3 Hz, 3H), 3,66 (m, 1H),
3,34 (s, 6H), 3,11 (d, J = 17,2 Hz, 1H),
2,93 (s, 6H), 2,78 (d, J = 10,7 Hz, 3H),
2,12 (s, 3H), 1,48 (m, 1H), 1,37 (dd, J =
3,3, 6,7 Hz, 2H). MS dugc tinh toan
cho C,sHxN,O, (M+H+) 1a 504,30,
dugc quan sat thay 13 504,2.

17-51

'H-NMR (400 MHz, MeOD) & 8,27 (d,
J =224 Hz, 1H), 7,86 (d, J = 4,5 Hz,
1H), 7,31 (s, 1H), 7,24 (s, 1H), 7,14 (t,
J =19 Hz, 1H), 7,05 (s, 1H), 6,82 (s,
1H), 6,72 (s, 1H), 4,95 (s, 2H), 4,46 (m,
1H), 4,00 (m, 1H), 3,68 (m, 1H), 3,48
(s, 1H), 3,23 (s, 1H), 3,06 (d, J = 61,8
Hz, 1H), 2,88 (m, 1H), 2,73 (d, J= 13,6
Hz, 3H), 2,26 (m, 6H), 2,01 (m, 2H),
1,49 (m, 1H), 1,29 (s, 1H). MS duoc
tinh toan cho C26H32N7OZS (M+H+) la
506,23, dugc quan sat thiy 13 506,1.
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Vidu

Chu tric hop chit

Dit liéu vat Iy (‘"H NMR va MS)

17-52

'H-NMR (400 MHz, MeOD) & 8,94 (t,
J = 1,6 Hz, 1H), 8,51 (d, J = 7,8 Hz,
1H), 8,10 (d, J= 8,2 Hz, 1H), 7,76 (t, J
=17,8 Hz, 1H), 7,39 (m, 1H), 7,17 (t, J =
7,8 Hz, 1H), 7,09 (t, J = 7,1, 1H), 6,83
(m, 1H), 6,73 (m, 1H), 5,11 (m, 1H),
4,93 (m, 1H), 4,57 (m, 1H), 4,37 (d, J =
13,1 Hz, 1H), 4,05 (m, 1H), 3,76 (m,
1H), 3,18 (s, 3H), 2,92 (m, 1H), 2,77 (s,
3H), 2,39 (s, 6H), 2,12 (m, 4H), 1,45
(m, 1H), 1,37 (d, J = 6,6 Hz, 1H). MS
dll'QC tinh toan cho C28H36N5O4S
(M+H") 1a 538,24, duoc quan sat thiy
12538,2.

17-53

'H-NMR (400 MHz, DMSO) 10,22 (s,
1H), 10,04 (br s, 1H), 8,77 (m, 1H),
8,31 (m, 1H), 8,09 (ddd, J = 0,9, 2,2,
8,0 Hz, 1H), 7,80 (t, J = 7,9 Hz, 1H),
7,48 (d, J=7,8 Hz, 1H), 7,14 (t, J= 7,7
Hz, 1H), 7,05 (t, J = 6,0 Hz, 1H), 6,89
(d, J= 15,0 Hz, 1H), 6,69 (m, 1H), 4,86
(m, 1H), 4,39 (m, 1H), 4,14 (m, 1H),
3,96 (m, 1H), 3,63 (m, 3H), 2,88 (t, J =
12,0 Hz, 1H), 2,71 (s, 3H), 2,63 (s, 6H),
2,00 (m, 4H), 1,39 (m, 1H). MS duoc
tinh toan cho C28H34N902 (M+H+) la
528,28, dugc quan sat thay 1a 528,2.

17-54

'H-NMR (400 MHz, MeOD) 5 8,88 (d,
J=15,0 Hz, 1H), 8,08 (d, J = 4,9 Hz,
1H), 7,42 (d, J = 8,1 Hz, 1H), 7,21 (t, J
=7,8 Hz, 1H), 7,11 (d, J= 7,8 Hz, 1H),
7,01 (d, J= 15,1 Hz, 1H), 6,76 (m, 1H),
4,66 (t, J = 11,6 Hz, 1H), 431 (d, J =
12,9 Hz, 1H), 3,98 (m, 3H), 3,72 (m,
3H), 3,23 (q, J = 7,4 Hz, 2H), 2,93 (s,
6H), 2,80 (s, 3H), 2,77 (s, 3H), 2,12 (m,
3H). MS dugc tinh todn cho
C26H34N702 (M+H+) 12 476,27, duorc
quan sét thiy 13 476,3.
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Vidu

Céu triac hop chit

Dit liéu vat Iy (‘"H NMR va MS)

17-55

'H-NMR (400 MHz, MeOD) & 8,51 (d,
J = 17,1 Hz, 1H), 8,46 (s, 1H), 7,96 (s,
1H), 7,71 (s, 2H), 7,36 (d, J = 7,9 Hz,
1H), 7,16 (t, J = 8,5 Hz, 1H), 7,08 (t, J
= 8,1 Hz, 1H), 6,80 (m, 2H), 5,08 (m,
1H), 4,56 (t, J = 11,8 Hz, 1H), 4,37 (d,
J = 13,1 Hz, 1H), 4,00 (m, 1H), 3,74
(m, 1H), 3,41 (m, 3H), 3,04 (m, 2H),
2,76 (s, 3H), 2,44 (s, 6H), 2,10 (m, 2H),
1,51 (m, 1H). MS duogc tinh toan cho
C28H34N702 (M+H+) la 500,27, dlIQ'C
quan sat thay 14 500,2.

17-56

'H-NMR (400 MHz, MeOD) & 7,69 (s,
1H), 7,34 (d, J = 8,1 Hz, 1H), 7,16 (m,
2H), 7,05 (d, J = 7,6 Hz, 1H), 6,78 (m,
2H), 6,59 (m, 1H), 4,59 (m, 1H), 4,29
(d, J=13,1 Hz, 1H), 3,94 (m, 1H), 3,68
(m, 1H), 3,40 (m, 2H), 3,23 (m, 1H),
2,87 (dd, J = 11,7, 24,7 Hz, 1H), 2,74
(s, 3H), 2,46 (s, 6H), 2,11 (m, 4H), 1,44
(s, 1H). MS dugc tinh toan cho
C25H32N503 (M+H+) la 450,24, dlIO'C
quan sat thdy 13 450,2.

17-57

'H-NMR (400 MHz, MeOD) & 8,18 (d,
J =152 Hz, 1H), 7,57 (s, 1H), 7,36 (m,
2H), 7,17 (t, J = 7,8 Hz, 1H), 7,09 (t, J
= 8,1 Hz, 1H), 6,83 (m, 1H), 6,73 (d, J
= 14,0 Hz, 1H), 5,05 (m, 2H), 4,51 (m,
1H), 4,33 (d, J=12,8 Hz, 1H), 3,93 (m,
1H), 3,74 (m, 1H), 3,61 (m, 4H), 3,44
(m, 1H), 3,01 (m, 2H), 2,76 (s, 3H),
2,41 (s, 6H), 2,05 (m, 3H), 1,71 (br s,
6H), 1,46 (m, 1H). MS duogc tinh toan
cho C31H42N702 (M+I‘I+) la 544,33,
dugc quan sat théy 1a 544,2.
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Vidu

CAu tric hop chit

Dit liéu vat Iy (‘"H NMR va MS)

17-58

'H-NMR (400 MHz, MeOD) & 8,34 (d,
J=5,1 Hz, 1H), 8,02 (m, 1H), 7,73 (s,
1H), 7,39 (d, J = 7,9 Hz, 1H), 7,19 (m,
1H), 7,10 (t, J = 7,6 Hz, 1H), 6,85 (m,
1H), 6,68 (m, 1H), 5,10 (t, /= 11,0 Hz,
1H), 4,51 (dd, J = 10,7, 12,9 Hz, 1H),
4,31 (d, J=13,0 Hz, 1H), 3,99 (m, 1H),
3,67 (m, 1H), 3,22 (d, J = 6,4 Hz, 2H),
2,87 (d, J= 11,7 Hz, 1H), 2,77 (s, 3H),
2,32 (s, 6H), 2,14 (s, 1H), 2,10 (d, J =
12,8 Hz, 3H), 1,50 (m, 1H). MS duogc
tinh toan cho C26H32FN602 (M+H+) 1a
479,25, dugc quan sat théy 14 479,2.

17-59

'H-NMR (400 MHz, MeOD) § 7,24 (m,
1H), 7,05 (m, 1H), 6,94 (t, J = 7,5 Hz,
1H), 6,87 (m, 1H), 6,70 (m, 2H), 4,52
(m, 1H), 4,12 (m, 1H), 3,87 (m, 1H),
3,54 (m, 2H), 3,26 (d, J = 4,4 Hz, 2H),
3,06 (m, 1H), 2,79 (m, 1H), 2,63 (s,
3H), 2,27 (s, J = 47,7 Hz, 6H), 2,17 (s,
3H), 2,03 (m, 3H), 1,93 (s, 3H), 1,39
(m, 1H). MS dugc tinh toan cho
C,7H3NsO; (M+H") 1a 478,27, dugc
quan sat thay 13 478,2.

17-60

'H-NMR (400 MHz, DMSO) & 10,28
(s, 1H), 8,83 (d, J = 5,0 Hz, 1H), 8,75
(s, 1H), 8,20 (d, J = 5,3 Hz, 1H), 7,50
d, J = 17,7 Hz, 1H), 7,17 (t, J = 7,7,
1H), 7,08 (d, J = 7,4 Hz, 1H), 6,69 (m,
2H), 4,86 (m, 1H), 4,28 (m, 2H), 3,96
(m, 1H), 3,65 (m, 1H), 3,00 (br s, 2H),
2,80 (m, 1H), 2,72 (s, 3H), 2,20 (s, 6H),
2,03 (m, 3H), 1,89 (m, 1H), 1,39 (m,
IH). MS dugc tinh todn cho
C27H33N1002 (M+H+) l1a 529,27, duqc
quan sét thy 13 529,2.
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~ Vidu

Céu triic hop chét

Dit liéu vét Iy (‘"H NMR va MS)

17-61

'H-NMR (400 MHz, MeOD) & 8,52 (d,
J=15,1 Hz, 1H), 8,11 (m, 1H), 7,82 (m,
1H), 7,29 (d, J = 8,0 Hz, 1H), 7,08 (t, J
= 7,8 Hz, 1H), 6,99 (d, J = 7,5 Hz, 1H),
6,73 (m, 1H), 6,59 (d, J = 15,2 Hz, 1H),
4,99 (t, J= 12,1 Hz, 1H), 4,42 (dd, J =
10,6, 12,9 Hz, 1H), 4,24 (d, J = 12,6
Hz, 1H), 3,91 (m, 1H), 3,55 (m, 1H),
3,12 (d, J = 6,3 Hz, 2H), 2,79 (m, 2H),
2,67 (s, 3H), 2,22 (s, 6H), 1,98 (m, 4H),
1,44 (m, 1H), 1,35 (s, 9H). MS duoc
tinh toan cho C30H41N6O2 (M+H+) la
517,32, dugc quan sat thay 1a 517,2.

17-62

'H-NMR (400 MHz, MeOD) & 8,46 (m,
1H), 8,32 (m, 1H), 7,38 (m, 2H), 7,17
(t, J= 17,8 Hz, 1H), 7,08 (t, J = 7,4 Hz,
1H), 6,82 (m, 1H), 6,64 (d, J= 15,2 Hz,
1H), 5,06 (t, /= 11,0 Hz, 1H), 4,49 (m,
1H), 4,29 (dd, J = 2,9, 12,9 Hz, 1H),
3,90 (m, 1H), 3,50 (m, 1H), 3,19 (dd, J
= 1,4, 6,4 Hz, 2H), 2,82 (s, 3H), 2,78
(m, 1H), 2,75 (s, 3H), 2,30 (s, 6H), 2,04
(m, 3H), 1,84 (m, 1H), 1,42 (m, 1H).
MS duoc tinh toan cho C27H35N602
(M+H") 1a 475,27, dugc quan sat thiy
1a 475,1.

17-63

MS duoc tinh toan cho C28H34N702
(M+H") 1a 500,27, dugc quan sat thiy
1a 500,2.
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Vidu

Chu trtc hop chit

Dit lidu vat Iy (‘"H NMR va MS)

17-64

"H-NMR (400 MHz, MeOD) & 8,18 (s,
1H), 7,36 (d, J = 8,0 Hz, 1H), 7,17 (t, J
=17,8 Hz, 1H), 7,07 (d, J = 7,5 Hz, 1H),
6,84 (m, 1H), 6,69 (d, J = 15,2 Hz, 1H),
5,05 (m, 2H), 4,51 (m, 1H), 4,31 (d, J =
13,1 Hz, 1H), 4,03 (m, 1H), 3,68 (m,
1H), 3,16 (m, 2H), 2,85 (m, 1H), 2,75
(s, 6H), 2,32 (s, 6H), 2,08 (m, 3H), 1,42
(m, 1H). MS dugc tinh toan cho
C,sH33Ng0,S (M+H") 1a 481,23, duoc
quan sat thay 1 481,1.

17-65

'H-NMR (400 MHz, MeOD) & 8,31 (m,
1H), 7,69 (m, 1H), 7,52 (m, 1H), 7,38
(m, 1H), 7,21 (m, 1H), 7,09 (m, 1H),
6,86 (m, 1H), 6,72 (m, 1H), 4,63 (s,
2H), 4,50 (m, 1H), 4,37 (m, 2H), 3,89
(m, 1H), 3,48 (m, 3H), 3,12 (m, 1H),
2,90 (m, 1H), 2,77 (s, 2H), 2,69 (m,
1H), 2,40 (s, 6H), 2,18 (m, 1H), 2,07
(m, 3H), 1,43 (t, J= 6,9, 3H). MS dugc
tinh toan cho C28H37N603 (M+H+) la
505,28, dugc quan sat thiy 14 505,1.

17-66

'H-NMR (400 MHz, MeOD) & 8,79 (s,
1H), 8,31 (m, 1H), 7,96 (m, 3H), 7,57
(m, 2H), 7,39 (m, 1H), 7,18 (m, 1H),
7,08 (t, J = 8,0 Hz, 1H), 6,84 (m, 1H),
6,71 (d, J = 15,1 Hz, 1H), 5,08 (m, 1H),
4,68 (m, 1H), 4,36 (d, /= 10,3 Hz, 1H),
4,06 (m, 1H), 3,77 (m, 1H), 3,22 (d, J =
6,9 Hz, 1H), 3,05 (m, 1H), 2,78 (s, 3H),
2,32 (s, 6H), 2,08 (m, 4H). MS dugc
tinh todn cho C31H36N502 (M+H+) la
510,28, duoc quan sat thay 1a 510,1.
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Vidu

Céu triic hop chit

Dit liéu vat Iy (‘"H NMR va MS)

17-67

M
Ot

'H-NMR (400 MHz, DMSO) & 9,55 (s,
1H), 9,15 (s, 1H), 8,73 (s, 1H), 7,49 (d,
J =15 Hz, 1H), 7,16 (t, J = 7,7 Hz,
1H), 7,07 (t, J = 6,5 Hz, 1H), 6,63 (m,
2H), 4,96 (t, J = 10,7 Hz, 1H), 4,30 (m,
1H), 4,16 (d, J = 12,8 Hz, 1H), 3,94 (m,
1H), 3,52 (m, 1H), 3,06 (t, J = 4,9 Hz,
1H), 2,80 (m, 2H), 2,71 (s, 3H), 2,65 (s,
1H), 2,17 (s, 6H), 2,00 (m, 3H), 1,81
(m, 1H), “F- NMR (376 MHz, DMSO)
6 -60,99. MS duoc tinh toan cho
C27H32F3N602 (M+H+) la 529,25, dugc
quan sat thdy 13 529,1.

17-68

IZ

b

'H-NMR (400 MHz, MeOD) & 9,20 (s,
1H), 8,50 (s, 1H), 8,42 (s, 1H), 7,37 (d,
J =19 Hz 1H), 7,17 (t, J = 7.8 Hz,
1H), 7,08 (t, J = 7,9 Hz, 1H), 6,82 (t, J
= 6,4 Hz, 1H), 6,69 (d, J = 15,3 Hz,
1H), 5,03 (d, J= 50,2 Hz, 1H), 4,53 (m,
1H), 4,26 (dd, J = 12,0, 58,2 Hz, 1H),
4,02 (m, 1H), 3,64 (m, 1H), 3,16 (m,
2H), 2,92 (m, 1H), 2,76 (s, 3H), 2,46 (d,
J=3,7, 3H), 2,32 (s, 6H), 2,11 (m, 4H),
1,46 (m, 1H). MS dugc tinh toan cho
C7H3sNgO, (M+H") 1a 475,27, duge
quan sat thay 13 475,1.

17-69

Ot
A"
24

MS du’(_)'C tinh toan cho C26H32FN692
(M+H") 1a 479,25, dugc quan sat thay
12 479,1.
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Vidu

Chu tric hop chét

Dit liéu vat Iy (‘"H NMR va MS)

17-70

'H-NMR (400 MHz, MeOD) & 9,24 (d,
J = 14,7 Hz, 1H), 8,89 (d, J = 2,7 Hz,
1H), 8,64 (dd, J= 1,7, 2,6 Hz, 1H), 7,37
(m, 3H), 7,19 (t, J = 8,2 Hz, 1H), 7,09
(d, J = 8,0 Hz, 1H), 6,83 (m, 1H), 6,70
(m, 1H), 6,41 (m, 2H), 5,11 (t, J= 11,0,
1H), 4,54 (m, 1H), 4,35 (d, J= 12,7 Hz,
1H), 3,98 (m, 1H), 3,63 (m, 1H), 3,48
(s, 1H), 3,24 (d, J = 6,3 Hz, 1H), 2,94
(m, 1H), 2,77 (s, 3H), 2,34 (s, 6H), 2,04
(m, 4H), 1,47 (s, 1H). MS dugc tinh
toan cho C30H36N702 (M+H+) la
526,29, duogc quan sat thay 1a 526,2.

17-71

'H-NMR (400 MHz, DMSO) § 8,32 (d,
J =52 Hz, 1H), 7,63 (d, J = 5,2 Hz,
1H), 7,44 (m, 2H), 7,14 (t, J = 7,7 Hz,
1H), 7,05 (t, J = 6,5 Hz, 1H), 6,63 (m,
2H), 4,91 (m, 1H), 4,47 (m, 1H), 4,16
(s, 1H), 3,95 (m, 1H), 3,91 (s, 3H), 3,54
(m, 1H), 3,08 (t, J = 4,8 Hz, 1H), 2,84
(m, 1H), 2,73 (m, 1H), 2,70 (s, 3H),
2,10 (s, 6H), 1,89 (m, 4H), 1,32 (m,
1H). MS dwoc tinh toan cho
C27H35N603 (M+H+) la 491,27, dlIOC
quan sét thay 13 491,1.

17-72

"H-NMR (400 MHz, MeOD) & 7,82 (s,
2H), 7,37 (d, J= 7,9 Hz, 1H), 7,17 (t, J
= 17,8 Hz, 1H), 7,09 (t, J = 8,1 Hz, 1H),
6,85 (m, 1H), 6,69 (d, J = 15,2 Hz, 1H),
5,10 (t, J = 10,7 Hz, 1H), 4,57 (m, 1H),
4,30 (d, J= 12,9 Hz, 1H), 3,99 (m, 1H),
3,64 (m, 1H), 3,22 (d, J = 6,0 Hz, 1H),
3,08 (m, 1H), 2,91 (m, 1H), 2,76 (s,
3H), 2,59 (s, 6H), 2,31 (s, 6H), 2,10 (m,
4H), 1,47 (m, 1H). MS dugc tinh toan
cho C,gH3NgO, (M+H") 1a 489,29,
duoc quan sat thay 13 489,1.
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Vidu

Céu tric hop chét

Dit liéu vat Iy ("H NMR va MS)

17-73

MS duc_rc tinh toan cho C26H32C1N692
(M+H") 13 495,22, dugc quan st thiy
12 495,1.

17-74

MS duqc tinh toan cho C27H34C1N692
(M+H") 12 509,24, dugc quan sat thiy
1a 509,1.

17-75

'H-NMR (400 MHz, MeOD) & 7,69 (s,
1H), 7,39 (m, 2H), 7,18 (m, 1H), 7,09
(m, 1H), 6,85 (m, 1H), 6,71 (d, J = 14,2
Hz, 1H), 5,08 (m, 2H), 4,47 (t, J=11,8
Hz, 1H), 4,30 (d, J= 13,0 Hz, 1H), 4,04
(m, 1H), 3,97 (s, 3H), 3,64 (m, 1H),
2,95 (m, 2H), 2,76 (s, 3H), 2,28 (s, 6H),
2,02 (m, 4H), 1,47 (m, 1H). MS duge
tinh toan cho C27H34C1N603 (M+H+) 1a
525,23, dugc quan sat thay 13 525, 1.

17-76

'H-NMR (400 MHz, MeOD) & 8,75 (d,
J=15,0 Hz, 1H), 8,58 (s, 1H), 8,03 (m,
3H), 7,53 (m, 3H), 7,38 (d, J = 7,9 Hz,
1H), 7,19 (m, 1H), 7,08 (d, J= 7,5 Hz,
1H), 6,82 (m, 1H), 6,69 (m, 1H), 5,10
(t, J= 10,0 Hz, 1H), 4,96 (m, 1H), 4,54
(t, J= 11,8 Hz, 1H), 4,35 (d, J = 13,0
Hz, 1H), 3,98 (m, 1H), 3,63 (m, 1H),
3,12 (m, 1H), 2,93 (m, 1H), 2,76 (s,
3H), 2,27 (s, 6H), 2,03 (m, 4H), 1,46 (s,
1H). MS dugc tinh todan cho
C32H37N602 (M+H+) la 537,29, duoc
quan sét thdy 14 537,1.
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Vidu

Chu tric hop chit

Dit liéu vat Iy ("H NMR va MS)

17-77

'H-NMR (400 MHz, MeOD) 5 9,18 (d,
J=14,8 Hz, 1H), 8,53 (d, J = 8,3, 1H),
7,59 (d, J = 8,3 Hz, 1H), 7,37 (d, J =
8,0 Hz, 1H), 7,18 (t, J = 8,6 Hz, 1H),
7,08 (d, J = 7,7 Hz, 1H), 6,83 (dd, J =
6,4, 14,9 Hz, 1H), 6,74 (d, J = 14,2 Hz,
1H), 5,08 (s, 1H), 4,50 (t, J = 11,8 Hz,
1H), 4,32 (d, J= 12,7 Hz, 1H), 3,99 (m,
1H), 3,67 (m, 1H), 3,15 (m, 1H), 2,86
(m, 1H), 2,76 (s, 3H), 2,41 (s, 6H), 2,12
(s, 2H), 2,04 (m, 3H), 1,48 (m, 1H). MS
dU'Q'C tinh toan cho C26H32C1N602
(M+H") 1a 495,22, duoc quan sat thiy
12495,1.

17-78

'H-NMR (400 MHz, MeOD) § 9,09 (m,
1H), 8,63 (m, 1H), 7,38 (d, J = 8,1 Hz,
1H), 7,18 (t, J= 7,8 Hz, 1H), 7,09 (d, J
= 7,7 Hz, 1H), 6,81 (s, 2H), 5,10 (s,
1H), 4,53 (m, 1H), 4,30 (d, J = 13,0 Hz,
1H), 3,97 (s, 1H), 3,71 (s, 1H), 3,53 (s,
2H), 3,14 (m, 1H), 2,85 (m, 1H), 2,76
(s, 3H), 2,57 (s, 6H), 2,21 (m, 1H), 2,10
(m, 2H), 1,49 (m, 1H). MS duoc tinh
toan cho C26H31C12N602 (M+H+) 1a
529,18, dugc quan sat thiy 1a 529,0.

17-79

'H-NMR (400 MHz, MeOD) § 9,02 (t,
J = 1,7 Hz, 1H), 8,36 (d, J = 2,8 Hz,
1H), 8,13 (s, 1H), 7,38 (d, J = 8,0 Hz,
1H), 7,18 (t, J= 7,8 Hz, 1H), 7,09 (d, J
= 17,5, 1H), 6,84 (m, 1H), 6,70 (d, J =
15,3 Hz, 1H), 5,10 (t, J = 11,0 Hz, 1H),
4,52 (m, 1H), 4,34 (d, J = 13,0 Hz, 1H),
4,03 (m, 1H), 3,98 (s, 3H), 3,64 (m,
1H), 3,25 (d, J = 6,3 Hz, 1H), 2,97 (m,
2H), 2,75 (d, J = 15,5 Hz, 3H), 2,34 (s,
6H), 2,13 (m, 4H), 1,48 (m, 1H). MS
duoc tinh toan cho Cy;H3sNqO; (M+H")
12 491,27, dugc quan sat théy 12 491,1.
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Vidu

CAu tric hop chét

Dit liéu vat Iy (‘"H NMR va MS)

17-80

'H-NMR (400 MHz, MeOD) & 8,76 (d,
J =52 Hz, 1H), 8,26 (m, 1H), 8,11 (d,
J =152 Hz, 1H), 7,42 (m, 2H), 7,34 (m,
3H), 7,19 (t, J = 7,8 Hz, 1H), 7,09 (d, J
= 17,5 Hz, 1H), 6,81 (m, 1H), 6,68 (d, J
= 15,2 Hz, 1H), 5,09 (t, J = 10,7 Hz,
1H), 4,50 (m, 1H), 4,33 (d, J= 12,7 Hz,
1H), 3,92 (m, 1H), 3,50 (m, 2H), 3,14
(m, 1H), 2,90 (m, 1H), 2,76 (s, 3H),
2,38 (s, 6H), 2,34 (s, 3H), 2,07 (m, 3H),
1,85 (m, 1H), 1,42 (m, 1H). MS dugc
tinh todn cho C33H39N602 (M+H+) la
551,31, dugc quan sat thay 1a 551, 1.

17-81

'H-NMR (400 MHz, MeOD) & 9,68 (s,
1H), 8,22 (s, 1H), 7,40 (d, J = 7,9 Hz,
1H), 7,20 (t, J= 6,8 Hz, 1H), 7,11 (d, J
= 7,4 Hz, 1H), 6,84 (dd, J = 12,3, 16,6
Hz, 1H), 6,30 (d, J= 16,8 Hz, 1H), 5,81
(d, J = 10,5 Hz, 1H), 5,12 (t, J = 10,7
Hz, 1H), 4,56 (t, /= 11,2 Hz, 1H), 4,31
(d, J= 12,3 Hz, 1H), 4,00 (m, 1H), 3,70
(m, 1H), 2,93 (m, 1H), 2,80 (s, 3H),
2,78 (s, 3H), 2,13 (m, 4H), 1,52 (m,
1H). MS dugc tinh toan cho
C23H27N602 (M+H+) la 419,21, dU'Q'C
quan sat thay 13 419,0.

17-82

'H-NMR (400 MHz, MeOD) & 9,69 (s,
1H), 8,22 (s, 1H), 7,41 (d, J = 8,0 Hz,
1H), 7,20 (t, J= 7,8 Hz, 1H), 7,11 (d, J
= 17,5 Hz, 1H), 6,84 (m, 1H), 6,74 (d, J
= 14,6 Hz, 1H), 5,12 (t, J = 11,0 Hz,
1H), 4,57 (m, 1H), 4,31 (d, J = 12,7 Hz,
1H), 4,00 (m, 1H), 3,70 (m, 1H), 3,46
(m, 2H), 2,93 (m, 1H), 2,80 (s, 3H),
2,78 (s, 3H), 2,31 (d, J = 73,1 Hz, 6H),
2,07 (m, 4H), 1,48 (m, 1H). MS duoc
tinh toan cho C26H34N702 (M+H+) la
476,27, dugc quan sat thiy 1a 476,0.
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17-83

Céu tric hop chat
o =N

N N
\>—NH \ /)

N
OMe 0
N
= /
N
\

'H-NMR (400MHz, CDCL;): 8 9,82 (d,
J =2,0 Hz, 0,6H), 9,78 (d, J = 2,0 Hz,
0,4H), 9,31 (br d, J = 5,2 Hz, 0,6H),
9,27 (br d, J = 5,2Hz, 0,4H), 8,09 (dd, J
= 52,2,0 Hz, 0,6H), 8,06 (dd, J =52,
2,0 Hz, 0,4H), 7,25-7,12 (m, 1H), 7,02-
6,87 (m, 2H), 6,82-6,73 (m, 1H), 6,42
(dt, J =15,2, 4,4, 4,4Hz, 1H), 5,53-5,32
(m, 1H), 4,27-3,96 (m,1H), 4,00-3,89
(m, 3H), 3,75-3,52 (m, 1H), 3,35-3,20
(m, 1H), 3,06 (br, 1,2H), 2,90 (br,
0,8H), 2,78-2,63 (m, 1H), 2,23 (s, 3H),
2,05 (s, 3H), 1,99-1,85 (m, 1H), 1,83-
1,32 (m, 4H), 1,29-1,13 (m, 1H); MS
calc, for C,sH3,N,0; (M+H") 14 478,25,
dwoc quan sat thay 13 478,2.

17-84

O _.N\
W O
\>-—NH \ /)
N
OMe
N{ﬁ

'H-NMR (400MHz, CD;CN): 0 12,3
(br s, 1H), 9,80-9,70 (m, 1H), 9,26-9,22
(m, 1H), 8,17-8,06 (m, 1H), 7,64-7,52
(m, 1H), 7,19-7,08 (m, 1H), 6,90-6,83
(m, 1H), 6,23-6,15 (m, 1H), 5,67-5,50
(m, 1H), 5,45-5,38 (m, 1H), 5,28-5,26
(m, 1H), 4,17-3,96 (m, 2H), 3,90-3,78
(m, 1H), 3,51-3,48 (m, 1H), 3,07 (s,
3H), 2,25-2,15 (m, 1H), 2,05-1,88 (m,
2H), 1,51-1,45 (m, 1H), 1,15-0,98 (m,
1H), 0,85-0,76 (m, 1H); MS duogc tinh
toan cho C22H25N603 (M+H+) la
421,19, duoc quan sat thdy 13 421,2.

17-85

'H.NMR (400MHz, axeton-d6): &
12,64 (br s, 1H), 9,74 (brd, J = 8,4 Hz,
1H), 9,28 (br d, J = 2,4 Hz, 1H), 8,26-
8,04 (br m, 1H), 8,02-7,83 (br m, 1H),
7,27-7,12 (m, 1H), 6,99-6,86 (m, 1H),
6,81-6,70 (m, 1H), 6,60 (d, J=15,2 Hz,
1H), 5,67-5,48 (m, 1H), 5,04-4,98 (m,
0,4H), 4,84-4,78 (m, 0,6H), 4,74-4,65
(m, 0,4H), 4,43-4,34 (m, 0,6H), 4,24-
3,85 (m, 2H), 3,68-3,62 (m, 0,6H),
3,44-3,38 (m, 0,4H), 3,25-2,66 (br m,
8H), 2,28 (s, 1,2H), 2,25 (s, 1,8H), 2,06
(s, 1,2H), 2,02 (s, 1,8H), 1,90-1,95 (m,
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1H), 1,53-1,50 (m, 2H), 1,49-1,48 (m,
3H); MS duogc tinh toan cho
CyH3N;0; (M+H") 1a 506,28, dugc
quan sat thiy 13 506,2.

17-86

'H-NMR (400MHz, CD;CN): 9 12,32
(br s, 1H), 9,72-9,70 (m, 1H), 9,24 (d, J
= 5,2 Hz, 0,6H), 9,21 (d, J = 5,2 Hz,
0,4H), 8,09 (dd, J = 1,6, 5,2 Hz, 0,6H),
8,06 (dd, J = 1,6, 5,2 Hz, 0,4H), 7,19-
7,01 (m, 2H), 6,88-6,80 (m, 1H), 6,71-
6,63 (m, 1H), 6,21-6,11 (m, 1H), 5,66-
5,39 (m, 2H), 4,94-4,85 (m, 0,4H),
4,77-4,68 (m, 0,6H), 4,63-4,57 (m,
0,6H), 4,38-4,32 (m, 0,4H), 4,22-3,68
(m, 2H), 3,60-3,55 (m, 0,6H), 3,33-3,28
(m, 0,4H), 2,64-2,38 (m, 1H), 1,90-2,04
(m, 1H), 1,45-1,41 (m, 2H), 1,32-1,18
(m, 6H), 1,23-1,02 (m, 1H), 0,85-0,62
(m, 1H); MS duoc tinh toan cho
C24H29N603 (M+H+) l1a 449,22, dlIO'C
quan sat thiy 13 449,2.

17-87

'H-NMR (400MHz, CDCl,): 8 "H NMR
(400 MHz, CDCI3) & 12,53 (s, 1H),
9,83 (s, 1H), 9,42 — 9,23 (m, 1H), 8,07
(dd, J = 2,1, 5,2 Hz, 1H), 7,36 — 7,14
(m, 2H), 7,07-7,03 (m, 1H), 5,06 — 4,81
(m, 1H), 4,47 — 4,09 (m, 3H), 3,65 —
3,60 (m, 0,7H), 3,48 (s, 2H), 3,37 —
3,31 (m, 0,3H), 3,17-2,99 (m, 0,7H),
2,82 — 2,74 (m, 0,3H), 2,74 (s, 3H),
2,35 (s, 4,2H), 2,30-2,20 (m, 1H), 2,16-
1,95 (m, 4H), 1,87(s, 1,8H), 1,50 — 1,40
(m, 1H); MS dugc tinh todn cho
C25H30N702 (M+I‘I+) la 460,24, dll'O'C
quan sét thiy 12 460,2.
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17-88

(o] =N
@NyNz_@N
N

0O

A Q.0
/
(0]

J

'H-.NMR (400MHz, CDCL): & 12,44
(br s, 1H), 9,85 (s, 1H), 9,31(dd, J =
1,2, 5,2 Hz, 1H), 8,08 (d, J = 4,8, 2,0
Hz, 1H), 7,15 — 7,08 (m, 2H), 6,99 (d,J
= 7,2 Hz, 1H), 5,08 — 4,94 (m, 1H),
4,75 (t, J = 5,7 Hz, 2H), 4,47- 4,33(s,
2H), 4,15-4,02 (m,1H), 3,59 — 3,21 (m,
3H), 2,70 (s, 3H), 2,66 — 2,53 (m, 1H),
2,29-1,65 (m, 5H), 1,89 (s, 1,5H), 1,64
(s, 1,5H); MS dugc tinh toan cho
C25H29N605S (M+H+) la 525,18, dlI(_)'C
quan sét thiy 1a 525,2.

17-89

'H-NMR (400MHz, CDCl,): & 12,62 (s,
1H), 9,91 (s, 1H), 9,38 (d, J = 5,1, 0,8
Hz, 1H), 8,14 (dd, J = 2,0, 5,1Hz, 1H),
7,25 —17,15 (m, 2H), 7,06 (d, T = 7,2 Hz,
1H), 6,89 (s, 1H), 5,18-4,95 (m, 1H),
4,78-3,74 (m, 6H), 3,70-3,2 (m, 2H),
2,85 — 2,57 (m, 1H), 2,73 (s, 3H), 2,28
— 1,99 (m, 4H), 1,58-1,40 (m, 1H); MS
dlIQC tinh toan cho C24H27N604 (M+H+)
13 463,20, dugc quan sat thiy 13 463,2.

17-90

'H NMR (400 MHz, CDCL): & 12,56
(s, 1H), 9,95 (s, 1H), 9,39 (d, J = 5,0
Hz, 1H), 8,18-8,16 (m, 1H), 7,23 — 7,15
(m, 2H), 7,06 (d, J = 7,3 Hz, 1H), 5,39
(s, 1H), 5,20 (s, 1H), 5,13 — 5,09 (m,
1H), 4,47-4,03 (m, 2H), 3,95 — 3,87 (m,
1H), 3,60 - 2,90 (m, 3H), 2,78 (s, 3H),
2,77-2,65 (m, 1H), 2,52-2,40 (m, 4H),
2,23 — 2,16 (m, 1H), 2,10-1,87 (m, 4H),
1,67-1,45 (m, 6H); MS duogc tinh toan
cho C23H36N702 (M+H+) la 502,29,
dwoc quan sét thiy 14 502,3.
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17-91

@:\}:Z—@N
J%D

'"H NMR (400 MHz, CDCLy): & 12,62
(br s, 1H), 9,87 - 9,85 (m, 1H), 9,30 (d,
J =152 Hz, 1H), 8,09 (td, J = 2,1, 5,2
Hz, 1H), 7,15 — 7,07 (m, 2H), 6,97 (d, J
= 7,2 Hz, 1H), 5,36 (s, 0,6H), 5,33 (d, J
= 1,1 Hz, 0,4H), 5,18 (s, 0,4H), 5,10 (s,
0,6H), 5,06 — 4,96 (m, 1H), 4,38-4,28
(m, 1H), 4,07 — 3,85 (m, 1H), 3,61-
2,84 (m, 4H), 2,70(s, 1,2H), 2,68 (s,
1,8H), 2,68-2,44 (m, 4H), 2,13 — 1,63
(m, 9H), 1,52-1,39 (m, 1H); MS dugc
tinh toan cho C27H34N702 (M+H+) la
488,27, duoc quan sat thy 14 488,2.

17-92

N

@[Ny:?\?CN
Oﬁh

'"H NMR (400 MHz, CDCly): & 12,52
(br s, 1H), 9,97 — 9,68 (m, 1H), 9,31
(dd, J = 1,3, 5,2 Hz, 1H), 8,10 — 8,07
(m, 1H), 7,18 — 7,05 (m, 2H), 6,98 (d, J
= 7,3, 1H), 5,29 (s, 0,6H), 5,24 (s,
0,4H), 5,10 (s, 0,6H), 5,07 (s, 0,4H),
5,12 -4,97 (m, 1H), 4,43-4,25 (m, 1H),
4,07 - 3,76 (m, 1H), 3,53-3,25 (m, 2H),
2,93-2,86(m, 1H), 2,70(s, 3H), 2,69-
2,32 (m, 5H), 2,15 — 1,66 (m, 5H),
1,56-1,46 (m, 1H), 1,03 (t, J = 7,1 Hz,
1,8H), 0,96 (t, J = 7,1 Hz, 4,2H); MS
duqc tinh toan cho C27H36N702 (M+H+)
12 490,29, dugc quan sat théy 14 490,3.

17-93

o /=N

e
SN
o

'H-NMR (400MHz, CDCL;): § 12,49 (s,
1H), 9,86 (dd, J = 1,6, 2,0 Hz, 1H),
9,31 (dd, J= 1,2, 5,2 Hz, 1H), 8,08 (dd,
J =20, 5,2 Hz, 1H), 7,15 (d, ] = 7,2
Hz, 1H), 7,12-7,08 (m, 1H), 6,97(dd, J
= 7,3 Hz, 1H), 5,37 (s, 1H), 5,18 (s,
1H), 5,08-5,00 (m, 1H), 4,40 — 4,02 (m,
2H), 3,63 (dd, J = 4,4, 4,6 Hz, 4H), 3,54
— 3,49 (m, 1H), 3,45 (d, J = 13,4 Hz,
1H), 2,93 (d, J = 13,5 Hz, 1H), 2,71-
2,60 (m, 1H), 2,69 (s, 3H), 2,53- 2,39
(m, 4H), 2,14-1,93 (m, 5H), 1,51-1,42
(m, 1H); MS duoc tinh toan cho
C27H34N7O3 (M+H+) la 504,26, dlIO'C
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quan sét thay 13 504,3.

17-94

N

e

0 =N
Crpd

NMR (400 MHz, CDCl;) & 12,59 (br, s,
1H), 9,93-9,89 (m, 1H), 9,40-9,38 (m,
1H), 8,17-8,13 (m, 1H), 7,29-7,17 (m,
2H), 7,11-7,07 (m, 1H), 6,68-6,58 (m,
1H), 6,51-6,36 (m, 1H), 5,78-5,70 (m,
1H), 5,13-5,07 (m, 1H), 4,50-4,46 (m,
1H), 4,35 (dd, J = 10,5, 13,6 Hz, 1H),
3,97-3,90 (m, 1H), 3,68-3,61 (m, 1H),
2,93-2,84 (m, 1H), 2,79 (s, 3H), 2,18-
2,02 (m, 4H), 1,49-1,43 (m, 1H). MS
dU'Q'C tinh toan cho C22H25N602 (M+H+)
13 405,20, dwoc quan sét thy 14 405,1.

17-95

0] =N
@N\HE_@N
N
@z
N’</\,
= /
N
\

'H-NMR (400 MHz, CDCL) § 12,57
(br, s, 1H), 9,92-9,88 (m, 1H), 9,38-
9,37 (m, 1H), 8,16-8,12 (m, 1H), 7,24-
7,15 (m, 2H), 7,09-7,03 (m, 1H), 6,94-
6,88 (m, 1H), 6,51-6,43 (m, 1H), 5,12-
5,5,03 (m, 1H), 4,48-4,43 (m, 1H),
4,35-4,29 (m, 1H), 3,96-3,89 (m, 1H),
3,66-3,59 (m, 1H), 3,17-3,07 (m, 2H),
2,96-2,82 (m, 1H), 2,77 (s, 3H), 2,30 (s,
6H), 2,20-2,02 (m, 4H), 1,49-1,43 (m,
1H). MS dugc tinh toan cho
C25H32N702 (M+H+) la 462,25, dlIO’C
quan sat thy 1 462,2.

17-96

CF3

0
[;:I:S>—;§_<C§
MeO,C (i::jﬂ’48=:

'H-NMR (400 MHz, DMSO) § 8,55-
8,53 (m, 1H), 8,47-8,45 (m, 1H), 7,91
(d,J=17,8 Hz, 1H), 7,82 (t, J = 7,6 Hz,
1H), 7,77 (t, J = 7,8 Hz, 1H), 7,58 (dd,
J=17,19,0 Hz, 1H), 7,34 (t, J = 7,9
Hz, 1H), 6,85-6,63 (m, 1H), 6,16 (dd, J
= 2,3, 16,7 Hz, 1H), 5,69-5,52 (m, 1H),
4,80-4,52 (m, 1,5H), 4,30 (t, J = 11,7
Hz, 0,5H), 4,16-3,95 (m, 1,5H), 3,89
(br s, 3,5H), 3,54-3,49 (m, 0,5H), 3,25-
3,20 (m, 0,5H), 2,90-2,70 (m, 1H),
2,22-1,93 (m, 3H), 1,90-1,80 (m, 1H),
1,41-1,22 (m, 2H). MS dugc tinh todn
cho C26H26F3N4Q4 (M+H+) la 515,18,

dugc quan sat thay 1a 515,1.
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17-97

'H-NMR (DMSO-d;, 400 MHz): 0
12,79 (s, 1H), 8,46-8,40 (m, 2H), 7,88
(d, J= 8,0 Hz, 1H), 7,70-7,63 (m, 1H),
7,51 (d, J = 8,4 Hz, 1H), 7,38 (s, 1H),
7,07 (d, J = 8,4 Hz, 1H), 6,96-6,89 (m,
1H), 6,22-6,18 (m, 1H), 5,75-5,69 (m,
1H), 5,04-4,97 (m, 1H), 4,73-4,65 (m,
1H), 4,34-4,29 (m, 1H), 3,30-3,28 (m,
1H), 2,87-2,81 (m, 1H), 2,68-2,54 (m,
2H), 2,40 (s, 3H), 2,00-1,93 (m, 2H);
MS duo*c tinh toan cho C24H24F3N402
(M+H") 12 457,19, duge quan sat thdy
14 457,3.

17-98

CF;

\@[N\y;}f@
S

'H-.NMR (DMSO-ds, 400 MHz): &
12,83 (s, 1H), 8,51-8,48 (m, 1H), 8,42
(s, 1H), 7,88 (d, J = 8,0 Hz, 1H), 7,69-
7,64 (m, 1H), 7,48-7,39 (m, 2H), 7,10
(d, J = 8,4 Hz, 1H), 6,78-6,54 (m, 1H),
6,26-6,17 (m, 1H), 5,78-5,60 (m, 2H),
4,27-422 (m, 0,5H), 4,13-4,00 (m,
1,5H), 3,95-3,86 (m, 1H), 3,79-3,73 (m,
0,5H), 3,58-3,51 (m, 0,5H), 2,83-2,71
(m, 1H), 2,40 (s, 3H), 2,38-2,25 (m,
1H); MS dugc tinh todan cho
C23H22F3N402 (M+H+) la 443,16, duqc
quan sét thiy 12 442,8.

17-99

'H-NMR (DMSO-d,, 400 MHz): 6
12,86 (s, 1H), 8,46-8,42 (m, 2H), 7,87
(d, J=17,8 Hz, 1H), 7,63 (t, J= 7,8 Hz,
1H), 7,43 (d, J = 8,4 Hz, 1H), 7,40 (s,
1H), 7,13 (d, J = 7,8 Hz, 1H), 6,45 (dd,
J =10,2, 16,6 Hz, 1H), 6,24 (dd, J =
1,9, 17,1 Hz, 1H), 5,86-5,74 (m, 2H),
5,03-5,0 (m, 1H), 4,77-4,68 (m, 2H),
4,46 (t, J = 9,7 Hz, 1H), 2,40 (s, 3H);
MS dlIO'C tinh toan cho C22H20F3N402
(M+H") 1a 429,15, duogc quan sat thiy
14 429,0.
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17-100

"H-.NMR (DMSO-ds, 400 MHz): &
12,83 (s, 1H), 8,46 (d, J = 8,0 Hz, 2H),
7,89 (d, J = 8,0 Hz, 1H), 7,75-7,63 (m,
2H), 7,39 (s, 1H), 7,09 (d, J = 8,4 Hz,
1H), 6,95-6,79 (m, 1H), 6,20-6,13 (m,
1H), 5,78-5,59 (m, 1H), 4,79-4,56 (m,
2H), 4,23-4,06 (m, 2H), 3,70-3,65 (m,
0,5H), 3,27-3,21 (m, 0,5H), 2,85-2,66
(m, 1H), 2,39 (s, 3H), 2,00-1,91 (m,
2H), 1,64-1,5 (m, 1H); MS duoc tinh
toan cho C24H24F3N402 (M+H+) la
457,18, dugc quan st thiy 13 457,3.

17-101

"H-NMR (DMSO-ds, 400 MHz): o
12,86 (s, 1H), 8,46-8,42 (m, 2H), 7,87
(d,J=17,8 Hz, 1H), 7,63 (t, J = 7,8 Hz,
1H), 7,42 (d, J = 8,4 Hz, 1H), 7,40 (s,
1H), 7,13 (d, J = 7,8 Hz, 1H), 6,84-675
(m, 1H), 6,16-6,12 (m, 1H), 5,86-5,74
(m, 1H), 4,99-4,94 (m, 1H), 4,73-4,62
(m, 2H), 4,45-4,40 (m, 1H), 2,40 (s,
3H), 1,88 (d, J = 1,0 Hz, 3H); MS duogc
tinh toan cho C23H22F3N402 (M+H+) la
443,16, dugc quan sat thay 1a 443,0.

17-102

'H-NMR (400 MHz, DMSO) & 8,56 (d,
J = 5,1 Hz, 1H), 8,05 (d, J = 5,1 Hz,
1H), 7,79 (s, 1H), 7,49 (d, J = 7,6 Hz,
1H), 7,16 (m, 1H), 7,07 (t, J = 6,2 Hz,
1H), 6,70 (m, 2H), 4,86 (m, 1H), 4,31
(dd, /=10,7, 12,8 Hz, 1H), 4,15 (dd, J
= 2,5, 12,7 Hz, 1H), 3,90 (m, 1H), 3,57
(dt,J=5,5, 13,8 Hz, 1H), 3,07 (m, 1H),
2,74 (m, 2H), 2,70 (s, 3H), 2,38 (s, 6H),
1,93 (m, 4H), 1,36 (m, 1H). MS dugc
tinh toan cho C27H32F3N603 (M+I‘I+ ) la
545,24, duoc quan sat thay 13 545,2.
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17-103

'TH-NMR (400 MHz, CD,Cl,) § 12,61
(s, 1H), 8,31 (d, J = 5,1 Hz, 1H), 7,88
(dd, J= 1,3, 5,2 Hz, 1H), 7,67 (m, 1H),
7,43 (t, J = 73,3 Hz, 1H), 7,24 (d, J =
7,3 Hz, 1H), 7,17 (t, J = 7,7 Hz, 1H),
7,06 (d, J = 7,3 Hz, 1H), 6,85 (m, 1H),
6,63 (d, J= 15,1 Hz, 1H), 5,03 (m, 1H),
4,36 (d, J = 7,8 Hz, 2H), 3,91 (m, 1H),
3,62 (m, 1H), 3,30 (br s, 2H), 2,88 (q, J
= 11,9 Hz, 1H), 2,76 (s, 3H), 2,42 (s,
6H), 2,15 (m, 1H), 2,03 (m, 3H), 1,40
(m, 1H), “F-NMR (376 MHz, CD,Cl,)
o -88,83. MS duogc tinh todn cho
C,H33FoNgO; (M+HY) 14 527,25, duge
quan sét thay 13 527,2.

17-104

'H-NMR (400 MHz, DMSO) & 8,05 s,
1H), 7,75 (s, 1H), 7,50 (d, J = 7,2, 1H),
7.17 (m, 1H), 7,09 (t, J = 6,3, 1H), 6,71
(m, 1H), 6,64 (t, J = 13,2, 1H), 4,96 (m,
1H), 441 (m, 1H), 4,09 (dd, J = 3,1,
12,9, 1H), 3,89 (m, 1H), 3,49 (m, 1H),
2,98 (m, 2H), 2,72 (s, 1H), 2,68 (m,
3H), 2,17 (s, 6H), 2,02 (m, 2H), 1,94
(m. 1H), 1,81 (m, 1H), 1,35 (m, 1H).
MS dll'(_)'C tinh toan cho C27H31C1F3N6O3
(M+H") 1a 579,20, dugc quan sat thdy
14 579,2.

17-105

'H-NMR (400 MHz, DMSO-ds): 0
12,84 (s, 1H), 8,46 (d, J = 8 Hz, 2H),
7,89 (d, J = 8 Hz, 1H), 7,75-7,63 (m,
2H), 7,39 (s, 1H), 7,09 (d, J = 8 Hz,
1H), 6,95-6,79 (m, 1H), 6,19-6,13 (m,
1H), 5,75-5,59 (m, 1H), 4,79- 4,56 (m,
2H), 4,27-4,03 (m, 2H), 3,67 (t, J =
11,6 Hz, 1H), 3,28-3,21 (m, 1H), 1,64-
1,61 (m, 1H); MS duogc tinh toan cho
C24H24F3N402 (M+H+) l1a 457,18, duqc
quan sét thay 13 456,8.

17-106

'H-NMR (400 MHz, DMSO-dg): 0
12,97 (br s, 1H), 8,51 (s, 1H), 8,46 (d, J
= 8 Hz, 1H), 7,91 (d, J = 7,6 Hz, 1H),
7,78 (d, J = 7,2 Hz, 1H), 7,47 (d, J =
7,6 Hz, 1H), 7,15-7,12 (m, 1H), 7,04-
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7,02 (m, 2H), 6,17-6,10 (m, 1H), 5,79-
5,70 (m, 1H), 4,74-4,64 (m, 3H), 4,31-
4,0 (m, 1H), 3,3-3,15 (m, 1H), 2,66 (m,
3H), 2,10-1,95 (m, 2H), 1,59-1,6 (m,
1H); MS dugc tinh toan cho
C24H24F3N402 (M+H+) la 457,18, dlIQC
quan sét thay 13 457,20.

17-107

'H-NMR (400 MHz, DMSO-d¢): &
12,74 (s, 1H), 8,45-8,37 (m, 2H), 7,87
(d, J =74 Hz, 1H), 7,67 (t, J = 7,8 Hz,
1H), 7,50 (d, J = 8,3 Hz, 1H), 7,38 (s,
1H), 7,08 (d, J = 8,3 Hz, 1H), 6,92-6,81
(m, 1H), 6,29-6,24 (m, 1H), 5,78-5,67
(m, 1H), 4,90 (br s, 1H), 3,92-3,43 (m,
4H), 2,60-2,56 (m, 2H), 2,39 (s, 3H),
2,10-1,78 (m, 4H), 1,25-1,21 (m, 1H);
MS duqc tinh toan cho C25H26F3N402
(M+H") 1a 471,19, dwoc quan sat thdy
13 471,0.

17-108

'"H-NMR (400 MHz, DMSO-dg): o
12,94 (s, 1H), 8,21 (d, J = 6Hz, 2H),
7,45-7,43 (m, 4H), 7,13-6,91 (m, 3H),
6,20-6,13 (m, 1H), 5,75-5,65 (m, 1H),
4,71-4,45 (m, 3H), 4,24-4,07 (m, 1H),
2,74-2,63 (m, 4H), 2,07-1,95 (m, 2H),
1,59-1,56 (m, 2H); MS dugc tinh toan
cho C23H25N402 (M+H+) la 389,19,
dugc quan sat thay 13 389,2.

17-109

"H-NMR (400 MHz, DMSO-dy) & 8,63
(d, J = 5,0 Hz, 1H), 7,90 (s, 1H), 7,86
(s, 1H), 7,48 (d, J = 7,9 Hz, 1H), 7,14
(t, J=7,7 Hz, 1H), 7,05 (d, J = 7,4 Hz,
1H), 6,93 (m, 1H), 6,17 (s, 1H), 5,76 (s,
1H), 4,73 (s, 1H), 4,63 (m, 1H), 4,47
(m, 1H), 4,11 (m, 1H), 3,20 (m, 1H),
2,74 (m, 1H), 2,65 (d, J = 9,6, 3H), 2,59
(s, 3H), 2,08 (s, 1H), 1,93 (m, 1H), 1,60
(m, 1H); MS dugc tinh todn cho
C23H26N502 (M+H+) la 404,20, dlIQC
quan st thay 12 404,2.
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'H-NMR (400 MHz, DMSO-d¢): o
13,10 (s, 1H), 8,48 (d, J = 7.8 Hz, 2H),
8,18 (s, 1H), 7,92-7,89 (m, 3H), 7,76 (d,

0 o J =18 Hz, 1H), 6,96-6,79 (m, 1H),
Meo)j\@[N\yNH 6,20-6,13 (m, 1H), 5,77-5,61 (m, 1H),

4,85-72 (m, 1H), 4,63-4,55 (m, 1H),

17-110 N 4,40-4,20 (m, 1H), 4,18-4,07 (m, 0,5H),
3,88 (s, 3H), 3,75-3,68 (m, 0,5H), 3,27-

N._O 3,21 (m, 1H), 2,88-2,68 (m, 1H), 2,06-

\/\; 1,91 (m, 2H), 1,69-1,59 (m, 1H); MS

duc_rc tinh todn cho C25H24F3N4(,)4
(M+H") 1a 501,17, dugc quan sit thay
12 501,2.

'H-NMR (400MHz, acetonitrile-ds): &
12,53 (s, 1H), 8,20-8,15 (m, 2H), 7,46-
7,36 (m, 3H), 7,25 (s, 0,3H), 7,24 (s,
0,7H), 6,90 (s, 1H), 6,70-6,63 (m, 1H),
6,17 (dd, J= 2,0, 16,8 Hz, 0,3H ), 6,13
o) (dd, J=2,0, 16,8 Hz, 0,7H), 5,61 (dd, J
e, N\>_N>H—© = 2,0, 10,4 Hz, 0,7H), 5,52 (dd, J = 2,0,
17-111 N 10,4 Hz, 0,3H), 4,91 — 4,68 (m, 1H),
0 4,33-4,28 (m, 1H), 4,21-4,16 (m, 1H),
CN 3,93-3,79 (m, 1H), 3,54 (s, 2H), 3,54-
3,28 (m, 1H), 2,86-2,63 (m, 2H), 2,61
& 2,55 (s & s, 3H), 2,42-2,37 (m, 2H),
2,02-1,84 (m, 5H), 1,68-1,64 (m, 4H),
1,39-1,27 (m, 1H); MS duoc tinh toan
cho C29H36N502 (M‘+‘H+) la 486,28,
dugc quan sat thiy 13 486,20.

'"H-NMR (400 MHz, DMSO-dg): &
12,87(s, 1H), 8,46 (d, J = 7,2 Hz, 2H),
7,89 (d, J = 7,6 Hz, 1H), 7,75-7,69 (m,
o CFs | 2H), 7,54 (s, 1H), 7,72 (s, 1H), 6,95-
N N y_@ 6,79 (m, 1H), 6,19-6,13 (m, 1H), 5,75-
| 6 /\©:N\>—NH 5,59 (m, 1H), 4,80-4,57 (m, 2H), 4,28-
4,08 (m, 2H), 3,59-3,53 (m, 6H), 2,84-
N_P 2,62 (m, 2H), 2,37-2,32 (m, 3H), 2,01-
- 1,93 (m, 2H), 1,64-1,61 (m, 1H); MS
dlIQC tinh toan cho C28H31F3N5O3
(M+H") 13 542,23, dugc quan sat thiy
12542,2.
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17-113

'H NMR (400 MHz, CDCI3) § 7,70 (m,
2H), 7,50 — 7,39 (m, 1H), 7,20 — 7,14
(m, 1H), 6,59 (m, 1H), 6,50 — 6,43 (m,
0,3H), 6,36 (m, 0,7H), 5,74 (m, 1H),
5,08 — 4,97 (m, 1H), 4,40-4,35 (m, 2H),
4,30 — 4,19 (m, 1H), 4,10 — 3,86 (m,
2H), 3,69 — 3,55 (m, 2H), 2,98 — 2,86
(m, 1H), 2,76 (s, 3H), 2,62 (s, 6H),
2,15-1,91 (br, 5H), 1,48-1,30 (m, 8H);
MS duc_rc tinh toan cho C30H39N602
(M+H") 1a 515,31, dugc quan sét thiy
1a 515,3.

17-114

'H-NMR (CDCl; 400MHz): 8 12,85 (br
s, 1H), 8,31-8,28(m, 2H), 7,54-7,47 (m,
3H), 7,28-7,07(m, 3H), 6,71-6,61(m,
1H), 6,46-6,28(m, 1H), 5,82-5,61(m,
1H), 5,32(s,1H), 5,43-5,12 (br m, 2H),
5,01-4,86 (m, 1H), 4,75-4,30 (m, 4H),
4,09-3,95(m, 1H), 3,90-3,51(m, 2H),
3,09-2,50 (m, 2H), 2,52-2,35(m, 1H),
2,2-1,99(m, 6H), 1,52-1,35(m, 1H); MS
duoc tinh toan cho C,sH3,NsO; (M+H")
13 488,26, duoc quan sat thiy 1a 488,2.

17-115

'H-NMR (400MHz, CDCL;): & NMR
(400 MHz, ) 6 8,36 — 8,21 (m, 2H), 7,51
(m, 3H), 7,41 (dd, J= 7,6, 0,8 Hz, 1H),
7,26 (dd, J = 7,6 Hz, 1H), 7,08 (dd, J =
7,6, 0,8 Hz, 1H), 6,67-6,55 (m, 2H),
5,82 (dd, J = 2,6, 9,5, 1H), 4,68 — 4,36
(m, 4H), 4,28 (d, J = 11,7, 1H), 4,12-
4,05 (m, 1H), 4,01 — 3,85 (m, 3H),
3,63-3,57 (m, 1H), 3,46- 3,40 (m 1H),
3,14-3,06 (m, 1H), 2,99-2,94 (m, 1H),
2,75-2,66 (m, 1H), 2,29 — 2,01 (m, 5H),
1,37 — 1,26 (m, 1H); MS dugc tinh toan
cho C28H32N505S (M+H+) la 550,20,
duge quan sat thiy 13 550,2.
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17-116

'H-NMR (400 MHz, CDCl;): 6 8,56 (br
s, 1H), 8,38-8,30 (m, 1H), 7,83-7,75
(m, 1H), 7,68-7,65 (s, 0,3H), 7,60-7,56
(m, 2H), 7,43 (s, 0,7H), 7,05-6,92 (m,
1H), 6,58-6,47 (m, 1H), 5,32-5,22 (m,
1H), 4,83-4,74 (m, 2H), 4,65-4,48 (m,
2H), 4,20-4,05 (m, 0,4H), 3,93-3,82 (m,
0,6H), 3,75-3,67 (m, 0,8H), 3,55-3,49
(m, 0,2H), 3,20-3,12 (m, 2H), 3,02-2,55
(m, 2H), 2,17 (s, 3H), 2,17-2,01 (m,
2H); “F-NMR (376 MHz, CDCl;) § -
62,57. MS dugc tinh toan cho
C29H32F3N603 (M+H+) la 569,24, deQ'C
quan sat thdy 14 569,3.

17-117

'H-.NMR (400 MHz, DMSO-d¢):
13,10 (s, 1H), 10,30 (S, 1H), 8,47(d, J =
7,2 Hz, 2H), 7,92-7,86 (m, 2H), 7,77-
7,69 (m, 2H), 7,46 (br s, 1H), 6,96-6,78
(m, 1H), 6,19-6,15 (m, 1H), 5,76-
5,60(m, 1H), 4,83-4,60 (m, 2H), 4,58
(s, 1H), 4,30-4,09 (m, 2H), 3,70 (s, 1H),
329 (br s, 2H), 2,86-2,67 (m, 2H),
2,02-1,94 (m, 6H), 1,65-1,62 (m, 1H);
MS dIIQC tinh toan cho C28H31F3N502
(M+H") 14 526,24, dugc quan sat thiy
13 526,1.

17-118

CF5
3
HO N\>_NH
N
CN o
N{;‘\/ /
N
\
CF;
3
N
@‘ >
N
N{
CF3
3O
N
[::T S—NH
N

'H-NMR (400 MHz, DMSO-dg): &
12,86 (s, 1H), 8,46 (d, J = 6,8 Hz, 2H),
7,90-7,72 (m, 3H), 7,53 (s, 1H), 7,19 (d,

= 7,6 Hz, 1H), 6,95-6,79 (m, 1H),
6,15 (d, J= 16,4 Hz, 1H), 5,75-5,60 (m,
1H), 4,73-4,57 (m, 2H), 4,25-4,08 (m,
1H), 3,71-3,49 (m, 2H), 2,81-2,67 (m,
2H), 2,33 (s, 4H), 2,17-1,94 (m, 3H),
1,64-1,23 (m, 7H); MS dugc tinh toan
cho C29H33F3N502 (M+H") la 540,25,
dwgc quan sat thiy 1a 540,3.
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17-119

'H-NMR (400 MHz, DMSO-d¢): 0
12,88 (d, J = 8,8 Hz, 1H), 8,46 (d, J =
7,6 Hz, 2H), 7,89 (d, J = 7,2 Hz, 1H),
7,75-7,47 (m, 2H), 7,47 (s, 1H), 7,15-
7,10 (m, 1H), 6,90-6,79 (m, 1H), 6,19-
6,13 (m, 1H), 5,75-5,60 (m, 1H), 4,76-
4,56 (m, 4H), 4,32-4,08 (m, 2H), 2,92
(s, 3H), 2,81 (s, 2H), 2,08 (s, 3H), 1,98-
1,91 (m, 2H), 1,59 (s, 2H); MS duogc
tinh toan cho C27H29F3N503 (M+H+) la
528,21, dwgc quan sat thiy 13 528,3.

17-120

CF5
O
\N N>‘
NM—NH
O)\ N
(@)
N\/<\
CF;
3 )
N
SR PR
N
(o]
N\<\

MS duoc tinh toan cho C28H31F3N504
(M+H") 1a 558,22, duoc quan sét thdy
1a 558.,2.

17-121

'H-.NMR (400 MHz, DMSO-dg):
13,30 (s, 1H), 8,47 (d, J = 7,9 Hz, 2H),
7,89 (d, J = 7,8 Hz, 1H), 7,76-7,69 (m,
2H), 7,57 (s, 1H), 7,21 (d, J = 8,3 Hz,
1H), 6,99-6,79 (m, 1H), 6,20-6,13 (m,
1H), 5,84-5,60 (m, 1H), 5,32-5,24 (m,
1H), 4,77-4,74 (m, 1H), 4,60-56 (m,
2H), 4,31-4,03 (m, 2H), 3,75-3,56 (m,
1H), 2,78-2,70 (m, 2H), 2,05-1,90 (m,
2H), 1,71-1,59 (m, 1H); MS dugc tinh
toan cho C24H24F3N403 (M+H:+) la
473,17, dugc quan sét thdy 1a 473,2.

17-122

'H-NMR (400 MHz, DMSO-d¢): &
12,85 (s, 1H), 8,47 (d, J = 6,9 Hz, 2H),
7,88 (d, J = 17,3 Hz, 1H), 7,75-7,70 (m,
2H), 7,54 (s, 1H), 7,19 (d, J = 7,8 Hz,
1H), 6,95-6,80 (m, 1H), 6,19-6,13 (m,
1H), 5,75-5,59 (m, 1H), 4,75 (br, s,
1H), 4,60-4,56 (m, 1H), 4,48 (s, 2H),
4,28-4,20 (m, 1H), 4,09-3,66 (m, 1H),
3,32 (s, 3H), 2,85-2,67 (m, 2H), 2,01-
1,82 (m, 2H), 1,65-1,59 (m, 1H); MS
dU'O'C tinh toan cho C25H26F3N403
(M+H") 1a 487,19, duogc quan sat thiy
1a 487.3.
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17-123

EtO/\©: N\>_ :E_@

'H-NMR (400 MHz, DMSO-dg): &
12,91 (s, 1H), 8,47 (s, 2H), 7,89 (s, 1H),
7,74 (s, 2H), 7,56 (s, 1H), 7,22 (d, J =
6,8 Hz, 1H), 6,93-6,83 (m, 1H), 6,20-
6,16 (m, 1H), 5,75-5,60 (m, 1H), 4,81-
4,71 (m, 1H), 4,61-4,52 (m, 3H), 4,28-
4,20 (m, 1H), 4,09-3,62 (m, 1H), 3,50
(d, J = 5,9 Hz, 2H), 2,83-2,71 (m, 2H),
2,09-1,94 (m, 2H), 1,65-1,59 (m, 1H),
1,22-1,16 (m, 3H); MS dugc tinh toan
cho C26H28F3N403 (M+H+) la 501,20,
dwoc quan sat thiy 12 501,2.

17-124

'H-NMR (400 MHz, DMSO-d¢): &
12,97 (s, 1H), 8,46 (s, 2H), 7,87 (s, 1H),
7,72 (s, 1H), 7,60-7,54 (m, 2H), 7,21 (s,
1H), 6,98-6,78 (m, 1H), 6,18-6,14 (m,
1H), 5,72-5,58 (m, 1H), 4,80-4,71 (m,
1H), 4,54 (s, 2H), 4,23-4,18 (m, 1H),
4,10-3,60 (m, 1H), 4,09-3,62 (m, 1H),
3,55-2,48 (m, 4H), 2,83-2,71 (m, 2H),
2,01-1,92 (m, 2H), 1,65-1,60 (m, 1H),
1,32-1,21 (m, 3H); MS dugc tinh toan
cho C,7H;0F5N,0, (M+H") 1a 531,21,
dugc quan sat thdy 4 531, 1.

17-125

MS dlIQC tinh toan cho C28H29F5N5(,)2
(M+H) 1a 562,22, dugc quan sat thiy
1a 562,3.

17-126

'H-NMR (400 MHz, acetonitrile-ds): &
12,33 (s, 1H), 8,50 (d, J = 5,2 Hz, 1H),
7,88 (s, 0,6H), 7,86 (s, 0,4H), 7,84 (s,
0,6H), 7,77 (d, ] = 5,2 Hz, 1H), 7,24 (s,
0,6H), 6,93 (s, 1H), 6,66 (dd, J = 10,4,
16,4 Hz, 1H), 6,17(dd, J = 2,0, 16,8 Hz,
0,4H), 6,13 (dd, J =2,0, 16,8 Hz, 0,6H),
5,63 (dd, J=2,4, 10,4 Hz, 0,6 H), 5,53
(dd, J = 2,4, 10,4 Hz, 0,4 H), 4,92 —
4,71 (m, 1H), 4,33 (d, J = 10,8 Hz,
0,4H), 4,29 (d, J = 10,8 Hz, 0,6H), 4,19
(dd, J = 3,2, 13,2 Hz, 0,6H), 4,02 (dd, J
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= 3,2, 13,2 Hz, 0,4H), 4,00-3,93 (m,
0,4H), 3,86-3,79 (m, 0,6H), 3,5 (s,
2H), 3,54-3,49 (m, 0,6H), 3,33-3,28 (m,
0,4H), 2,84-2,74 (m, 1,2H), 2,70-2,60
(m, 0,8H), 2,63 (s. 2.1H), 2,56 (s,
0,9H), 2,51 (s, 2,1H), & 2,50 (s, 0,9H),
2,43-2,37 (m, 2H), 2,04-1,86 (m, SH),
1,68-1,64(m, 4H), 1,39-1,28 (m, 1H);
MS dlIQ’C tinh todn cho C29H37N602
(M+H") 1a 501,29, dugc quan sat thiy
1a 501,3.

17-127

'H-NMR (400MHz, CDCly): 8 12,61(s,
1H), 8,22-8,17 (m, 2H), 7,46-7,38 (m,
3H), 7,05 (s, 0,3H), 6,99 (s, 0,7H), 6,86
(s, 0,3H), 6,84 (s, 0,7H), 6,58 (dd, J =
10,0, 17,2 Hz, 0,3H), 6,56 (dd, J = 10,4,
16,8 Hz, 0,7H), 6,39 (dd, T = 2,1,
6,4Hz, 0,3H), 6,29 (dd, J = 2,0, 16,8Hz,
0,7H), 5,67(dd, T = 2,0, 10,8 Hz, 0,7H),
5,64(dd, T = 2,0, 10,4 Hz, 0,3H), 4,99-
4,91 (m, 0,7H), 4,74-4,65 (m, 0,3H),
4,40-4,33 (m, 1,6H), 4,15-4,08 (m,
0,4H), 3,98-3,83 (m, 1H), 3,58-3,50 (m,
0,7H), 3,50 (s, 2H), 3,40-3,34 (m,
0,3H), 3,11 (br t, J = 6,4 Hz, 2H),
2,96(s, 3H), 2,90 (br t, J = 6,4 Hz, 2H),
2,78-2,64 (m, 1H), 2,67 (s, 2,1H),
2,55(s, 0,9H), 2,18 (s, 0,9H), 2,15 (s,
2,1H), 2,06-1,94 (m, 4H), 1,43-1,28 (m,
0,7H), 1,21-1,08 (m, 0,3H); MS duoc
tinh toan cho CyH3sNs0,S (M+H) 1a
552,26, dugc quan sat thy 1a 552,2.

17-128

'H-NMR (400MHz, CDCL3): 6 12,71 (s,
1H), 8,32-8,27 (m, 2H), 7,55-7,45 (m,
3H), 7,21(s, 0,3H), 7,17 (s, 0,7H), 6,65
(dd, J = 10,8, 16,8Hz, 0,7H), 6,64 (dd, J
= 10,8, 16,8 Hz, 0,3H), 6,48 (dd, J =
16,8, 2,0Hz, 0,3H), 6,38 (dd, J = 16,8,
2,0Hz, 0,7H), 5,76 (dd, J = 10,8, 2,0Hz,
0,7H), 5,72 (dd, T = 10,8, 2Hz, 0,3H),
5,10-4,98 (m, 0,7H), 4,82-4,74 (m,
0,3H), 4,602 (s, 2H), 4,51-4,33 (m,
1,8H), 4,27-4,17 (m, 0,2H), 4,04-3,92
(m, 1H), 3,68-3,58 (m, 4H), 3,43(s,
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0,6H), 3,42(s, 2,4H), 3,04-2,95 (m, 1H),
2,82 (s, 1H), 2,77 (s, 2,1H), 2,65 (s,
0,9H), 2,26-1,96 (m, 5H), 1,53-1,37 (m,
0,7H), 0,94-0,88 (m, 0,3H); MS dugc
tinh toan cho C28H35N4O4 (M+H+) la
491,26, dwgc quan sét thiy 1 491,2.

17-129

'H-NMR (400MHz, CD;0D): & 8,28-
8,25(m, 2H), 7,68(dd, J = 2,4, 8,8 Hz,
1H), 7,57-7,48 (m, 3H), 7,42-7,38 (m,
2H), 6,88 (dd, J = 10,8, 16,8 Hz, 0,3H),
6,89 (dd, J = 10,8, 16,8 Hz, 0,7H), 6,44
(dd, J = 1,6, 16,4 Hz, 0,3H), 6,43 (dd, J
= 1,6, 16,4 Hz, 0,7H), 5,91 (dd, J = 1,6,
10,4 Hz, 0,3H), 5,89 (dd, J = 1,6 Hz,
10,4 Hz, 0,7H), 5,13 (d, J = 14,4 Hz,
0,3H), 5,06 (d, J = 14,4 Hz, 0,7H), 4,82
(d, = 14,4 Hz, 0,3H), 4,71 (d, J = 14,4
Hz, 0,7H), 4,66-4,63 (m, 1H), 4,55-4,48
(m, 1H), 4,42-4,39 (m, 1H), 4,15-4,08
(m, 1H), 3,70-3,64 (m, 1H), 3,06 (s,
1,2H), 3,03(s, 4,8H), 2,28-2,08 (m, 5H),
1,60-1,45 (m, 1H); MS dugc tinh toan
cho C26H32N502 (M+H+) la 446,25,
dugc quan sat thiy 13 446,2.

17-130

'H-NMR (400MHz, CDCL): & 8,25-
8,22 (m, 2H), 7,59-7,45 (m, 3H), 7,28-
7,20 (m, 3H), 6,69 (dd, T = 10,4, 16,Hz,
0,4H), 6,66 (dd, J = 10,4, 16,4 Hz,
0,6H), 6,40 (dd, J = 1,6, 16,8 Hz, 0,4
H), 6,37 (dd, J = 1,6, 16,8 Hz, 0,6H),
5,83 (dd, J = 1,6, 10,4 Hz, 0,6H), 5,66
(dd, J = 1,6, 10,4 Hz, 0,4H), 5,42 (d, J
=12 Hz, 1H), 5,11-4,97 (m, 1H), 4,58
(d, J = 12 Hz, 1H), 4,46(d, J=7,2Hz,
1H), 4,03-3,86 (m, 1H), 3,80-3,67(m,
1H), 3,66-3,54 (m, 4H), 3,35(s, 2,1H),
3,34(s, 0,9H), 2,98-2,87(m, 1H), 2,20-
1,98 (m, 5H), 1,62-1,44 (m, 1H); MS
du(_rc tinh toan cho C27H33N404 (M+H+)
12 477,24, duoc quan sat thiy 14 477,2.
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17-131

'H-NMR (400MHz, CD;OD): & 8,34-
8,29 (m, 2H), 7,66-7,61 (m, 1H), 7,53-
7,46 (m, 3H), 7,26-7,20 (m, 2H), 6,98
(dd, T =10,4, 16,8 Hz, 0,3H), 6,85 (dd,
J =104, 16,8 Hz, 0,7H), 6,31 (dd, J =
2,4, 16,8 Hz, 0,7H), 6,26 (dd, J = 2,4,
16,8 Hz, 0,3H), 5,75 (dd, J =2,4, 10,4
Hz, 0,7H), 5,56 (dd, J = 2,4, 10,4 Hz,
0,3H), 5,26 (d, J = 12,8 Hz, 1H), 5,25-
5,16 (m, 1H), 4,99-4,18 (br s, 1H), 4,92
(d, J=12,8 Hz, 1H), 4,54 (dd, J = 13,2,
10,8 Hz, 0,7H), 4,50 (dd, J = 13,2, 10,8
Hz, 0,3H), 4,37(dd, J = 12,8, 3,2 Hz,
0,7H), 4,20 (dd, J = 14, 4,0 Hz, 0,3H),
4,07-3,95 (m, 1H), 3,77-3,71 (m, 0,7H),
3,59-3,55 (m, 0,3H), 3,10-2,87 (m, 1H),
2,22-1,90 (m, 5H), 1,63-1,30 (m, 1H);
MS dugc tinh toan cho CyH,7N4Os
(M+H") 1 419,20, dugc quan sat thiy
12 419,2.

17-132

'H-NMR (400MHz, CD;0D): 6 8,17-
8,12 (m, 2H), 7,42-7,36 (m, 3H), 7,13-
7,05 (m, 3H), 6,75 (dd, J = 10,4, 16,4
Hz, 1H), 6,24 (d, J = 16,0 Hz, 0,25H),
6,22 (d, J = 16,0 Hz, 0,75H), 5,72(d, J =
10,4 Hz, 0,75H), 5,62 (d, T = 10,4 Hz,
0,25H), 5,26-4,98 (m, 1H), 4,53-4,30
(m, 3H), 4,22-3,94 (m, 1H), 3,78-3,46
(m, 2H), 2,96-2,89 (m, 8H), 2,18-1,96
(m, 4H), 1,33-1,00 (m, 2H); MS duoc
tinh todn cho C28H34N5O4S (M+H+) la
536,23, dugc quan sat thiy 1 536,2.

17-133

\//\ CI
//\) /

'H-NMR (400MHz, CDCl): & 12,82
(br s, 1H), 8,33-8,26 (m, 2H), 7,56-7,47
(m, 3H), 7,32-7,27 (m, 1H), 7,21-7,15
(m, 1H), 7,09-7,05 (m, 1H), 6,68 (dd, J
= 10,8, 16,8 Hz, 0,7H), 6,62 (dd, J =
10,8, 16,8 Hz, 0,3H), 6,39 (dd, J = 16,8,
2,0 Hz, 0,3H), 6,35 (dd, J = 16,8, 2,0
Hz, 0,7H), 5,76 (dd, J = 2,0, 10,8 Hz,
0,7H), 5,63(dd, J = 2,0, 10,8 Hz, 0,3H),
5,22-5,12 (m, 1H), 4,64(d, J = 13,2 Hz,
1H), 4,51-4,35 (m, 2H), 4,07-3,84 (m,
1H), 3,71-3,61 (m, 1H), 3,43 (d, J =
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13,2 Hz, 1H), 3,23-2,91 (m, 4H), 2,94
(s, 0,9H), 2,82 (s, 2,1H), 2,28 (s, 2,1H),
2,24 (s, 0,9H), 2,22-1,97 (m, 4H), 1,55-
1,09 (m, 2H); MS duogc tinh toan cho
CysH36Ns0,S (M+H") 1a 538,24, duoc
quan sét thiy 13 538,2.

17-134

'H-NMR (400MHz, CDCL;): & 12,99 —
12,85 (br s, 1H), 8,28-8,25 (m, 2H),
7,55 — 7,45 (m, 3H), 7,41-7,33 (m, 1H),
7,27-7,16 (m, 2H), 6,78 (dd, J = 10,4,
16,4 Hz, 0,3H), 6,63 (dd, J = 10,4, 16,4
Hz, 0,7H), 6,41 (dd, J = 2,0, 16,4Hz,
0,3H), 6,33 (dd, J=2,0, 16,4 Hz, 0,7H),
5,75 (dd, J = 10,4, 2,0Hz, 0,7H), 5,64
(dd, J = 10,4, 2,0Hz, 0,3H), 5,16 — 4,55
(m, 2H), 4,42-4,36 (m, 1H), 4,17 — 4,14
(m, 1H), 4,01-3,89 (m, 1H), 3,86-3,60
(m, 3H), 3,75(s, 0,9H), 3,74 (s, 2,1H),
2,77 (t, T = 6,4, 6,4Hz, 1,4H), 2,71 (t,J
= 6,4, 6,4 Hz, 0,6H), 2,30 — 1,88 (m,
5H), 1,46 — 1,36 (m, 1H). MS dugc tinh
toan cho C28H32N505 (M+H+) la
518,24, duoc quan sat thay 1 518,2.

17-135

'H-NMR (400MHz, CDCL): 6 12,89
(br s, 1H), 8,26 (d, J = 7,9 Hz, 2H),
7,54-7,44 (m, 3H), 7,40-7,28 (m, 2H),
7,23-7,09 (m, 1H), 6,80 (dd, J = 10,5,
16,7 Hz, 0,3H), 6,61 (dd, J= 10,5, 16,7
Hz, 0,7H), 6,36 (dd, J =1,6, 16,4 Hz,
0,3H), 6,25 (dd, J =1,6, 16,4 Hz, 0,7H),
5,71 (dd, J = 1,6, 10,4 Hz, 0,7H), 5,59
(dd, J = 2,0, 10,4 Hz, 0,3H), 4,87-4,65
(m, 1H), 4,41 — 3,89 (m, 4H), 3,82(s,
0,9H), 3,79 (s, 2,1H), 3,66-3,58(m, 2H),
2,88-2,72 (m, 1H), 2,22 — 1,95 (m, 5SH),
1,60 — 1,45 (m, 1H); MS dugc tinh toan
cho C27H30N505 (M+H+) l1a 504,22,
dwgc quan sét thay 13 504,2.
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17-136

COOH

'H-.NMR (400MHz, CDCly): & 8,23-
8,20 (m, 2H), 7,54-7,36 (m, 4H), 7,25 —
7,10 (m, 2H), 6,60 (dd, J = 10,4, 16,8
Hz, 1H), 6,29 (dd, J = 1,2, 16,8 Hz,
1H), 5,78 (d, J = 15,2 Hz, 1H), 4,79 —
4,68 (m, 1H), 4,48 — 4,43 (m, 1H), 4,23
— 4,20 (m, 1H), 3,95-3,78(m, 2H), 3,71-
3,58 (m, 2H), 2,75 — 2,59 (m, 2H),
2,35-1,80 (m, 4H), 1,68 — 1,40 (m, 2H);
MS dlIQ'C tinh toan cho C27H30N5O5
(M+H") 1a 504,22, duoc quan sat thiy
12 504,2.

17-137

'H-.NMR (400MHz, CDCly): & 8,16-
8,14(d, J = 7,6 Hz, 2H), 8,05 (br s, 1H),
7,92 (br s, 1H), 7,44-7,31(m, 4H), 7,26-
7,16 (m, 1H), 7,05-6,95 (m, 1H), 6,86
(brs, 1H), 6,78 (dd, J = 10,8, 16,4 Hz,
0,3H), 6,29 (dd, J = 10,8, 16,4 Hz,
0,7H), 6,28-6,19 (m, 1H), 6,75 (d, J =
10,8 Hz, 0,7H), 5,58 (d, J = 10,8 Hz,
0,3H), 4,77-4,54 (m, 1H), 4,45-4,19 (m,
2H), 4,09-3,92 (m, 2H), 3,89-3,64 (m,
1H), 3,60-3,36 (m, 1H), 2,74-2,57 (m,
1H), 2,17-1,67 (m, 3H), 1,62-1,23 (m,
2H); MS dugc tinh toadn cho
C26H28N505 (M+H+) la 490,20, du’O'C
quan sét thy 1 490,1.

17-138

'H NMR (400 MHz, CDCl;) 6 8,25 —
8,22 (m, 2H), 7,75 — 7,68 (m, 1H), 7,62
- 7,32 (m, 5H), 6,53 (dd, /=10,4, 16,8
Hz, 0,6H), 6,46 (dd, J = 10,4, 16,8 Hz,
0,4H), 6,27 (dd, J= 1,6, 16,8 Hz, 0,6H),
6,23 (dd, J = 1,6, 16,8 Hz, 0,4H), 5,71
(dd, J=104, 1,6 Hz, 0,4H), 5,55 (dd, J
= 10,4, 1,6 Hz, 0,6H), 5,10-4,83 (m,
1H), 4,41-4,14 (m, 1H), 4,00-3,70 (m,
1H), 3,62-3,47 (m, 1H), 2,92-2,71 (m,
1H), 2,54-2,42 (m, 1H), 2,47 (s, 1,9H),
2,46 (s, 1,1H), 2,19-1,85(m, 4H), 1,40-
1,21(m, 1H); MS duogc tinh toan cho
C26H27N603 (M+H+) la 471,21, dU'O'C
quan sét thiy 13 471,2.
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17-139

'H NMR (400 MHz, CD;0D) & 8,27 —
8,22 (m, 2H), 7,67 — 7,59 (m, 1H), 7,56
— 7,28 (m, 5H), 6,83 (dd, J = 10,4, 16,8
Hz, 1H), 6,31 (dd, J = 2,0, 16,8 Hz,
0,6H), 6,30 (dd, J=2,0, 16,8 Hz, 0,4H),
5,79 (dd, J = 10,4, 2,0 Hz, 0,6H), 5,68
(dd, J = 10,4Hz, 0,4H), 4,70 — 4,50 (m,
1H), 4,19 — 4,05 (m, 1H), 3,98 — 3,77
(m, 3H), 3,68 — 3,61 (m, 1H), 3,56-
3,43(m, 2H), 3,09(s, 3H), 2,91-2,79 (m,
1H), 2,24 — 1,88 (m, 4H), 1,50-1,41 (m,
2H); MS duoc tinh toan cho
C27H32N505S (M+H+) la 538,20, dU'QC
quan sat thay 14 538,1.

17-140

'H-NMR (400MHz, CDCL): & 8,31-
8,28 (m, 2H), 7,54-7,47 (m, 3H), 7,38-
7,35 (m, 1H), 7,27-7,20 (m, 2H), 6,59
(dd, J =10,8,17,2 Hz, 1H), 6,31 (d,J =
16,8 Hz, 0,3H), 6,28 (d, J = 16,8 Hz,
0,7H), 5,80 (d, J = 10,8 Hz, 0,3H), 5,78
(d, J = 10,8Hz, 0,7H), 4,77-4,68 (m,
1H), 4,61-4,45 (m, 1H), 4,39 (s, 1H),
4,34-4,25 (m, 1H), 4,19-4,10 (m, 2H),
4,07-3,98 (m, 1H), 3,91-3,72 (m, 2H),
3,62-3,56 (m, 1H), 3,53-3,49 (m, 1H),
2,85-2,72 (m, 1H), 2,31-2,26 (m, 1H),
2,23-2,01 (m, 4H), 2,07 (s, 2H), 1,47-
1,33 (m, 1H); MS duoc tinh toan cho
C28H32N505 (M+H+) la 518,23, duqc
quan sat thay 1 518,2.

17-141

N\>— N\>H_©

N—-«O\J ,/§

MS du’QC tinh toan cho C25H25N6Q4
(M+H") 1a 473,19, duoc quan sat thiy
14 473,0.
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17-142

'H NMR (400 MHz, CDCl;) & 8,25 —
8,09 (m, 2H), 7,82 — 7,68 (m, 1H), 7,62
- 7,32 (m, 5H), 7,02-6,81 (m, 1H),
6,68-6,57 (m, 1H), 5,46-5,30 (m, 0,5H),
4,82-4,66 (m, 1,5H), 4,41-4,14 (m, 2H),
4,00-3,80 (m, 4H), 3,50-3,25 (m, 2H),
2,81 (s, 3H), 2,58-2,47 (m, 6H), 1,49-
1,35 (m, 1H); MS dugc tinh toan cho
C28H32N704 (M+H+) la 530,24, dlIQ'C
quan sat thay 1a 530,2.

17-143

MS dU'Q'C tinh toan cho C27H31F3N5Q3
(M+H") 14 530,23, dugc quan sat thiy
1a 530,2.

17-144

'H NMR (400 MHz, CDCI3) § 8,57
(m,1H), 7,91 — 7,70 (m, 2H), 7,17 —
7,10 (m, 1H), 7,00 — 6,86 (m, 1H), 6,56
(m, 1H), 6,46 — 6,21 (m, 1H), 5,73 —
5,54 (m, 1H), 5,03 — 4,77 (m, 1,6H),
4,79 (m, 0,4H), 4,31 (m, 1,6H), 4,19 —
4,08 (m, 0,4H), 3,98 — 3,73 (m, 2H),
3,53 (m, 2,5H), 3,43 — 3,29 (m, 0,5H),
291 — 2,73 (m, 1H), 2,73 — 2,62 (m,
2H), 2,63 (s, 2H), 2,30 (s, 3H), 2,20 —
1,66 (m, 6H), 1,57 (s, 3H), 1,47 — 1,25
(m, 2H); MS dugc tinh toan cho
C30H39N602 (M+I‘I+) la 515,31, dl.I'OC
quan sat thay 13 515,3.

17-145

'H NMR (400 MHz, MeOD) & 8,55 (d,
J =52, 1H), 8,01 (d, J = 15,3, 1H),
7,93 (dd, J = 5.6, 9,7, 1H), 7,36 — 7,27
(m, 1H), 7,03 (s, 1H), 6,84 (dt, J= 10,2,
16,8, 1H), 6,31 (td, J = 1,9, 16,4, 1H),
5,80 (dd, J = 1,9, 10,6, 0,6H), 5,70 (dd,
J=19, 10,5, 0,4H), 5,10-5,03 (m, 1H),
4,54-4,50 (m, 1H), 4,33-4,29 (m, 0,6H),
4,25 — 4,16 (m, 0,4H), 4,11 — 3,93 (m,
1H), 3,75 — 3,60 (m, 2H), 3,57 — 3,45
(m, 1H), 2,88-2,85 (m, 1H), 2,75 (s,
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3H), 2,73 — 2,66 (m, 4H), 2,67 (s, 3H),
2,26 — 1,95 (m, 6H), 1,57 — 1,36 (m,
IH); MS duoc tinh toan cho
CysH3sNgO, (M+H") 1a 487,27, duoc
quan sat thay 13 487,3.

17-146

'H NMR (400 MHz, CDCI3) 6 12,65 (s,
1H), 11,20 (s, 1H), 8,67 — 8,55 (m, 1H),
7,97 — 7,87 (m, 1H), 7,86 — 7,78 (m,
1H), 7,65 — 7,57 (m, 1H), 6,68 — 6,56
(m, 1H), 6,53 — 6,30 (m, 1H), 5,77 —
5,66 (m, 1H), 5,07-4,89 (m, 1H), 4,65-
4,62 (m, 1H), 4,35 — 4,11 (m, 2H), 4,03
- 3,78 (m, 2H),3,69-3,61 (m, 4H), 2,96
- 2,84 (m, 1H), 2,83 — 2,73 (m, 2H),
2,70 — 2,59 (m, 3H), 2,34 — 2,18 (m,
2H), 2,18 — 2,12 (m, 1H), 2,12 — 1,96
(m, 3H), 1,13-1,52 (m, 6H); MS duoc
tinh toan cho C29H37N6O3 (M+H+) 1a
517,28, dugc quan sat théy la 517,3.

17-147

'H NMR (400 MHz, MeQOD) 6 8,56 (d,
J =152, 1H), 8,02 (d, J = 15,1, 1H),
7,93 (dd, J = 5,3, 9,9, 1H), 7,40 (d, J =
5,8, 1H), 7,11 (d, J = 12,8, 1H), 6,85
(dt, J = 11,0, 16,8, 1H), 6,31 (td, J =
1,9, 16,6, 1H), 5,81 (dd, J = 1,9, 10,6,
0,7H), 5,71 (dd, J = 1,9, 10,5, 0,3H),
5,32 — 5,25 (m, 1H), 5,19 — 5,02 (m,
1H), 4,97 — 4,91 (m, 1H), 4,60 — 4,51
(m, 1H), 4,35 — 4,25 (m, 1H), 4,13 —
3,92 (m, 1H), 3,88 — 3,60 (m, 3H), 3,05
- 2,80 (m, 3H), 2,80 (s, 2H), 2,72 (s,
2H), 2,64 (s, 3H), 2,54-2,50 (m, 1H),
2,32-2,18 (m, 2H), 2,08-2,01 (m, 3H),
1,55 — 1,42 (m, 1H); MS duoc tinh toan
cho C29H36FN602 (M+H+) la 519,28,
dugc quan sat thiy 13 519,3.

17-148

'H NMR (400 MHz, CDCI3) & 8,52 (d,
J =51, 1H), 7,97 (d, J = 13,8, 1H),
7,93 — 7,83 (m, 1H), 7,35 (d, J = 11,4,
1H), 7,06 (s, 1H), 6,74 (dd, J = 10,6,
16,8, 1H), 6,42 — 6,22 (m, 1H), 5,83 —
567 (m, 1H), 529 — 4,99 (m, 2H),
4,94-4.88 (m, 1H), 4,56 — 4,41 (m, 1H),
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4,36 (d, J = 10,2, 1H), 4,15 — 3,89 (m,
2H), 3,80-3,64 (m, 3H), 2,98-2,88 (m,
2H), 2,75 (s, 3H), 2,70-2,65 (m, 1H),
2,62(s, 3H), 2,57 — 2,34 (m, 1H), 2,34 —
1,89 (m, 5H), 1,48-1,40 (m, 1H); MS
dU'Q'C tinh todn cho C29H36FN602
(M+H") 14 519,28, dugc quan sat thiy
13519,3.

17-149

'H NMR (400 MHz, MeOD) & 8,55 (d,
J =42, 1H), 8,02 (d, J = 15,0, 1H),
7,93 (dd, J = 5,3, 9,8, 1H), 7,46 (s, 1H),
7,18 (s, 1H), 6,85 (dt, J = 10,3, 16,8,
1H), 6,31 (td, J = 1,9, 16,5, 1H), 5,82
(dd, J = 1,9, 10,6, 0,6H), 5,71 (dd, J =
1,9, 10,5, 0,4H), 5,09-5,06 (m, 1H),
4,99 — 4,91 (m, 1H), 4,90 (s, 3H), 4,58-
4,52 (m, 1H), 4,37 — 4,25 (m, 1H), 4,16
— 3,93 (m, 3H), 3,81 — 3,59 (m, 1H),
3,16 — 2,83 (m, 4H), 2,79 (s, 3H), 2,71
(s, 2H), 2,63 (s, 3H), 2,30 — 2,15 (m,
2H), 2,15 — 1,94 (m, 3H), 1,57 — 1,41
(m, 1H); MS dugc tinh toan cho
C30H30NgO; (M+H) 1a 531,30, dugc
quan sét thiy 13 531,3.

17-150

'H NMR (400 MHz, CDCI3) 6 12,50 (s,
1H), 8,67 — 8,49 (m, 1H), 7,92-7,88 (m,
1H), 7,81-7,79 (m, 1H), 7,23 — 7,11 (m,
1H), 6,99 (s, 1H), 6,61-6,56 (m, 1H),
6,42- 6,32 (m, 1H), 5,77 — 5,60 (m,
1H), 5,10 — 4,87 (m, 2H), 4,49 — 4,28
(m, 2H), 3,93-3,87 (m, 2H), 3,62-3,57
(m, 4H), 3,25 (s, 3H), 2,91-2,83 (m,
1H), 2,72 (s, 3H), 2,62 (s, 3H), 2,78 —
2,39 (m, 3H), 2,14-2,01 (m, 4H), 1,45-
1,35 (m, 2H); MS duogc tinh toan cho
C30H39N603 (M+W) la 531,30, dlIUC
quan sét thiy 13 531,3.

17-151

'H NMR (400 MHz, MeOD) & 8,45 (d,
J =52, 1H), 7,92 (d, J = 15,1, 1H),
7,88 — 7,72 (m, 1H), 7,33 — 7,22 (m,
1H), 6,99 (s, 1H), 6,74 (dt, J = 11,2,
16,8, 1H), 6,21 (td, J = 1,9, 16,7, 1H),
5,71 (dd, J = 1,8, 10,6, 0,6H), 5,61 (dd,
J=19, 10,5, 0,4H), 4,99-4,92 (m, 1H),
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4,85-4,81 (m, 1H), 4,48-4,44 (m, 1H),
4,28-4,20 (m, 0,6H), 4,15 — 4,07 (m,
0,4H), 4,05 — 3,82 (m, 2H), 3,64 — 3,52
(m, 1H), 3,60 (s, 3H) 3,45 — 3,36 (m,
1H), 2,90 — 2,74 (m, 3H), 2,72 — 2,63
(m, 1H), 2,66(s, 2H), 2,54 — 2,49 (s,
3H), 2,31 — 2,05 (m, 3H), 2,05 — 1,92
(m, 3H), 1,44 — 1,27 (m, 1H); MS dugc
tinh toan cho C29H35F2N602 (M+I‘I+) la
537,27, dugc quan sat théy la 537,3.

17-152

'H NMR (400 MHz, MeOD) & 8,55 (d,
J = 4,1, 1H), 8,03 (d, J = 154, 1H),
7,94 (dd, J = 5,4, 10,5, 1H), 7,41 — 7,28
(m, 1H), 7,06 (s, 1H), 6,91 — 6,73 (m,
1H), 6,31-6,29 (m, 1H), 5,82-5,80 (m,
0,6H), 5,72-5,70 (m, 0,4H), 5,24-5,22
(m, 1H), 5,15 — 5,01 (m, 1H), 4,56-4,51
(m, 1H), 4,32-4,30 (m, 1H), 4,13 — 3,95
(m, 1H), 3,84 — 3,56 (m, 4H), 2,96 —
2,81 (m, 1H), 2,76 (s, 3H), 2,70 (s, 2H),
2,64 (s, 3H), 2,28 — 2,14 (m, 2H), 2,17-
2,10 (m, 3H), 1,56 — 1,43 (m, 1H); MS
dlIQC tinh toan cho C28H34FN602
(M+H") 14 505,26, dugc quan sat thiy
13 505,3.

17-153

'H NMR (400 MHz, MeOD) & 8,55 (d,
J =51, 1H), 8,02 (d, J = 15,1, 1H),
8,00 — 7,86 (m, 1H), 7,41 — 7,32 (m,
1H), 7,08 (s, 1H), 6,85 (dt, J = 10,0,
16,8, 1H), 6,31 (td, J = 1,9, 16,5, 1H),
5,81 (dd, J = 1,8, 10,6, 0,6H), 5,71 (dd,
J=19, 10,5, 0,4H), 5,10-5,02 (m, 1H),
4,98 — 4,91 (m, 1H), 4,55 (dd, J = 10,7,
13,0, 1H), 4,32-4,28 (m, 1H), 4,10 —
3,92 (m, 1H), 3,82 (s, 2H), 3,72 — 3,59
(m, 2H), 3,59 — 3,44 (m, 1H), 2,89-2,85
(m, 1H), 2,76 (s, 3H), 2,69 (s, 1H), 2,63
(s, 3H), 2,60(s, 1H),2,28 — 2,16 (m,
1H), 2,14 — 1,97 (m, 2H), 1,52 - 1,37
(m, 1H); MS dugc tinh toan cho
C28H33F2N602 (M‘+‘H+) la 523,26, dll'()'C
quan sat thiy 12 523,2.
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17-154

"H NMR (400 MHz, MeOD) § 8,55 (d,
J =39, 1H), 8,02 (d, J = 15,3, 1H),
7,99 — 7,87 (m, 1H), 7,34 (d, J = 5,6,
1H), 7,05 (s, 1H), 6,85 (dt, J = 10,1,
16,8, 1H), 6,31 (td, J = 1,9, 16,5, 1H),
5,81 (dd, J = 1,9, 10,6, 0,6H), 5,71 (dd,
J =19, 10,5, 0,4H), 5,15 — 5,01 (m,
1H), 4,98 — 4,90 (m, 1H), 4,55 (dd, J =
10,6, 13,1, 1H), 4,35 — 4,18 (m, 1H),
4,13 — 3,92 (m, 2H), 3,83 — 3,67 (m,
1H), 3,77(s, 2H), 3,27 (s, 3H), 3,25 —
3,20 (m, 1H), 2,94 — 2,82 (m, 1H), 2,76
(s, 3H), 2,71 (s, 1H), 2,64 (s, 3H), 2,63
(s, 1H), 2,26 — 2,15 (m, 1H), 2,14 —
1,99 (m, 3H), 1,52 — 1,39 (m, 1H); MS
dlIQC tinh toan cho C29H37N603 (M+I‘I+)
12 517,28, dugc quan sét thdy 14 517,2.

17-155

'H NMR (400 MHz, CDCl3) & 12,61
(s,1H), 8,62 (m, 1H), 8,02 — 7,72 (m,
2H), 7,21 — 7,08 (m, 1H), 7,01 — 6,86
(m, 1H), 6,61 (m,1H), 6,50 — 6,27 (m,
1H), 5,71 (m, 1H), 5,09 — 4,86 (m,
1,5H), 4,83 — 4,68 (m, 0,5 H), 4,48 —
4,29 (m, 1,5H), 4,26 — 4,14 (m, 0,5H),
4,01 — 3,81 (m, 1H), 3,65 (s, 2H), 3,74
—3,50 (m, 1H), 3,06-2,94 (m, 8H), 2,79
(s, 2H), 2,67 (s, 3H), 2,28 — 1,96 (m,
3H), 1,65 (s, 3H); MS dugc tinh toan
cho C29H37N604S (M+H+) la 565,25,
dugc quan sat thay 13 565,2.

17-156

'H NMR (400 MHz, CDCl;) & 12,44 (s,
1H), 7,71 — 7,56 (m, 2H), 7,17 — 7,07
(m, 1H), 7,04 — 6,92 (m, 1H), 6,63 —
6,49 (m, 1H), 6,46 — 6,24 (m, 1H), 5,77
— 5,60 (m, 1H), 5,11 — 4,87 (m, 2H),
4,46 — 4,30 (m, 2H), 4,26 — 4,14 (m,
1H), 4,00 — 3,81 (m, 2H), 3,78 — 3,42
(m, 3H), 3,22 (s, 3H), 3,10 — 2,98 (m,
1H), 2,88-2,82 (m, 1H), 2,76 — 2,62 (m,
1H),2,67 (s, 3H), 2,62 — 2,45 (m, 3H),
2,55 (s, 3H) 2,18 — 1,87 (m, 4H), 1,78
(br, 1H), 1,45 — 1,29 (m, 2H); MS dugc
tinh toan cho C31H41N603 (M+H+) la
545,32, duoc quan sat thiy 1a 545,3.
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17-157

MS dlIQ'C tinh toan cho C31H41N6C’)3
(M+H") 1a 545,32, duoc quan sét thiy
1a 545,3.

17-158

'H NMR (400 MHz, CDCI3) 6 12,56
(d, J=19,2, 1H), 7,82 — 7,67 (m, 2H),
7,25 — 7,15 (m, 1H), 7,15 — 6,94 (m,
1H), 6,63 (dt, J = 15,3, 30,5, 1H), 6,56
- 6,30 (m, 1H), 5,85 — 5,66 (m, 1H),
536 — 5,21 (m, 1H), 5,12-4,95 (m,
2,6H), 4,82-4,74 (m, 0,4H), 4,53 — 4,37
(m, 1,6H), 4,29-4,21 (m, 0,4H), 4,05 —
3,87 (m, 1H), 3,78 — 3,49 (m, 1,6H),
3,70 (s, 2H), 3,49 — 3,29 (m, 0,4H),
3,04 — 2,67 (m, 3H), 2,77 (s, 3H), 2,67
(s, 3H), 2,54 — 2,44 (m, 1H), 2,34 —
1,97 (m, 6H), 1,89-1,80 (m, 1H), 1,55 —
1,36 (m, 1H); MS duogc tinh toan cho
C30H38FN602 (M+H+) la 533,30, duoc
quan sat thdy 14 533,3.

17-159

'H NMR (400 MHz, CDCI3) § 12,56 (s,
1H), 7,76-7,73 (m, 2H), 7,22-7,17 (m,
1H), 7,05-7,04 (m, 1H), 6,68-6,62 (m,
1H), 6,62-6,37 (m, 1H), 5,82 — 5,70 (m,
1H), 5,29 (br, 1H), 5,13 — 5,03 (m, 2H),
5,13-4,79 (m, 1H), 4,50 — 4,38 (m, 2H),
4,06 — 3,87 (m, 2H), 3,77 — 3,56 (m,
3H), 3,05 — 2,69 (m, 3H), 2,77 (s, 3H),
2,63 (s, 6H), 2,49-2,45 (m, 1H), 2,23-
2,05 (m, 4H), 1,49-1,42 (m, 1H); MS
duc_rc tinh toan cho C30H38FN602
(M+H") 13 533,30, dugc quan séat thiy
14 533,3.

17-160

'H NMR (400 MHz, CDCI3) & 12,51
(d, J = 31,7, 1H), 7,92 — 7,74 (m, 1H),
7,31-7,25 (m, 1H), 7,21 — 6,90 (m, 3H),
6,69 — 6,51 (m, 1H), 6,45-6,32 (m, 1H),
5,78 — 5,60 (m, 1H), 5,08 — 4,86 (m,
1,6H), 4,76 — 4,64 (m, 0,4H), 4,45-4,38
(m, 1,6H), 4,25-4,19 (m, 0,4H), 4,07 —
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3,77 (m, 2H), 3,77 — 3,49 (m, 2H), 3,28
(s, 3H), 2,95-2,90 (m, 1H), 2,82 — 2,66
(m, 1H), 2,72 (s, 3H), 2,66 — 2,41 (m,
2H), 2,30 — 1,79 (m, 5SH), 1,55 (s, 2H),
1,47 — 1,19 (m, 2H); MS duogc tinh toan
cho C30H36F2N5O3 (M+H+) la 552,27,
duoc quan sat thiy 13 552,3.

17-161

'H NMR (400 MHz, CDCI3) & 12,47 (s,
1H), 9,69 (dd, J = 1,7, 10,1, 1H), 8,02 —
7,86 (m, 1H), 7,22 — 7,15 (m, 1H), 7,08
— 6,94 (m, 1H), 6,66 — 6,52 (m, 1H),
6,43 — 6,27 (m, 1H), 5,80 — 5,61 (m,
1H), 5,11 — 4,93 (m, 1H), 4,52 — 4,12
(m, 2H), 3,87-3,82 (m,1H), 3,76 — 3,50
(m, 2H), 2,91 — 2,76 (m, 1H), 2,79 (s,
3H), 2,72 (s, 2H), 2,63 — 2,56 (m, 1H),
2,57 (s, 3H), 2,24 — 1,92 (m, 5H), 1,85-
1,70 (m, 5H), 1,54 — 1,27 (m, 1H); MS
duoc tinh toan cho CygHiN,0, (M+H)
13 502,29, duoc quan sét thy 1a 502,3.

17-162

MS dugce tinh toan cho C32H43N693
(M+H") 1a 559,33, duoc quan sat thiy
12 569,3.

17-163

'H NMR (400 MHz, CDCI3) § 12,52 (s,
1H), 8,60 (d, J = 5,1, 1H), 7,89 (s,1H),
7,80 (t, J = 5.4, 1H), 7,21 — 7,15 (m,
1H), 7,04 (s, 1H), 6,99 — 6,82 (m, 1H),
6,28 (d, J = 1,7, 15,0, 1H), 5,05 — 4,76
(m, 2H), 4,42 — 4,29 (m, 2H), 4,04 —
3,61 (m, 5H), 3,61 — 3,44 (m, 1H), 3,26
(s, 3H), 3,22 — 3,07 (m, 1H), 3,03 —
2,54 (m, 4H), 2,72(s, 2H), 2,61(s, 3H),
2,29 — 1,97 (m, 2H), 1,97 — 1,85 (m,
3H), 1,52 — 1,31 (m, 3H); MS dugc tinh
toan cho C3Hy4NO; (M+H) 1a
545,32, dugc quan sat thiy 1a 545,3.

-207-




23667

17-164

'H NMR (400 MHz, CDCI3) § 12,66 —
12,44 (m, 1H), 8,63 (d, J = 5,0, 1H),
7,94 (s, 0,65H), 7,91 (s, 0,35H), 7,85-
7,78 (m, 1H), 7,25 — 7,11 (m, 1H), 7,09
— 7,03 (m, 1H), 7,03 — 6,86 (m, 1H),
6,31 (d, J = 15,0, 1H), 5,11 — 4,97 (m,
1H), 4,97 — 4,76 (m, 1H), 4,50 — 4,27
(m, 2H), 4,12 (d, J = 7,1, 1H), 4,05 —
3,88 (m, 1H), 3,67 (s, 2H), 3,61-3,38
(m, 2H), 3,00 — 2,81 (m, 1H), 2,75 (s,
3H), 2,64 (s, 3H), 2,55 (s, 3H), 2,34 —
2,17 (m, 1H), 2,04 (s, 3H), 1,92 (d, J =
6,9, 2H), 1,82 (s, 3H), 1,55 — 1,32 (m,
1H), 1,25 (t,J = 7,2, 1H); MS duoc tinh
toan cho C30H39N602 (M+H+) la
515,31, dugc quan sat thay 1a 515,3.

17-165

'H NMR (400 MHz, CDCI3) & 'H
NMR (400 MHz, CDCI3) & 12,68 —
12,43 (m, 1H), 7,76 (d, J = 11,1, 2H),
7,28 — 7,13 (m, 1H), 7,13 — 7,03 (m,
1H), 7,03 — 6,90 (m, 1H), 6,35-6,31 (m,
1H), 5,32 — 5,12 (m, 2H), 5,12 — 4,73
(m, 2H), 4,42-4,38 (m, 3H), 4,12 — 3,84
(m, 2H), 3,84 — 3,68 (m, 2H), 3,68 —
3,52 (m, 1H), 3,05-2,79 (m, 3H), 2,78
(s, 3H), 2,65 (s, 6H), 2,19 (s, 2H), 2,17
- 2,02 (m, 2H), 1,95 (d, J = 6,8, 3H),
1,51 — 1,34 (m, 1H); MS duogc tinh toan
cho C31H40FN602 (M+H+) la 547,31,
dugc quan sat thay 1a 547,3.

17-166

'H NMR (400 MHz, CDCI3) & 12,58 (s,
1H), 8,66 (d, J = 5,1, 1H), 7,95 (s, 1H),
7,87 (d, J = 5,2, 1H), 7,20( br, 1H),
7,06-7,01 (m, 1H), 6,97 (dd, J = 6.9,
15,0, 1H), 6,33 (dd, J = 1,7, 15,0, 1H),
5,22-5,10 (m, 1H), 4,99-4,90 (m, 1H),
4,53 — 4,28 (m, 1H), 4,14-4,08 (m, 2H),
4,06 — 3,91 (m, 2H), 3,73 (s, 2H), 3,69
—3,33 (m, 2H), 3,05-2,94 (m, 3H), 2,79
(s, 3H), 2,67 (s, 3H), 2,19 (s, 2H), 2,20-
2,18 (m, 1H) 2,15-2,02(m, 2H), 2,01 —
1,74 (d, 3H), 1,45-1,38 (m, 1H); MS
dugc tinh toan cho C5oH;33FNgO,
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(M+H") 13 533,30, dugc quan sat thiy
13 533,2.

17-167

CF,

)OL o
MeO™ "N N\ @
PR

'H-NMR (DMSO0-dg, 400 MHz): 6 12,5
(br s, 1H), 8,51 (s, 1H), 8,36 (s, 1H),
7,68 (s, 2H), 7,53 (s, 2H), 7,46 (s, 2H),
6,62-6,60 (m, 1H), 6,33 (d, J = 16,8 Hz,
1H), 5,74 (s, 1H), 4,73 (s, 1H), 4,48-
4,09 (m, 3H), 3,94-3,76 (m, 7H), 3,19
(s, 2H), 2,69 (s, 3H), 2,03 (s, 3H); MS
dU'Q'C tinh toan cho C24H27F3N5O4
(M+H") 13 506,19, duoc quan séat thiy
13 506,2.

17-168

2
S. N
~ 1N
ore
N

@)

Oy

"H-NMR (400 MHz, DMSO-dg): 6 12,5
(s, 1H), 8,46-8,40 (m, 2H), 7,80 (d, J =
7,6 Hz, 1H), 7,68-7,64 (m, 1H), 6,88-
6,81 (m, 1H), 6,14 (t, J = 15,6 Hz, 1H),
5,74-5,60 (m, 1H), 4,56 (s, 1H), 4,32-
4,31 (m, 4H), 3,50-3,40 (m, 3H), 2,98
9s, 3H), 2,86 (s, 3H), 2,11-1,89 (m,
3H), 1,55-1,52 (m, 2H); MS dugc tinh
toan cho C23H27F3N5O4S (M+H+) 1a
526,17, dwgc quan sat thdy 14 526,1.

17-169

'H-NMR (400 MHz, DMSO-d¢): &
12,54 (s, 1H), 8,40 (s, 2H), 7,81 (s, 1H),
7,67 (s, 1H), 6,85 (s, 1H), 6,14 (s, 1H),
5,71-5,59 (m, 1H), 4,53-4,20 (m, 5H),
3,90-3,50 (m, 3H), 2,79-2,67 (m, 2H),
2,11-1,87 (m, 7H), 1,51-1,33 (m, 2H);
MS dlIQ'C tinh toan cho C24H27F3N503
(M+H") 1a 490,20, duoc quan sat thiy
12 490.4.

17-170

o) CF3
gessar
O
o) CF3
o T
e @
N. O

'H-NMR (400 MHz, DMSO-d¢): &
12,51 (s, 1H), 8,39 (s, 2H), 7,82 (d, J =
7,2 Hz, 1H), 7,67 (t, J = 7,2 Hz, 1H),
6,86 (d, J = 14 Hz, 1H), 6,14 (t, J =
13,2 Hz, 1H), 5,73-5,59 (m, 1H), 4,54-
421 (m, 4H), 3,66 (s, 5H), 2,67-2,55
(m, 4H), 2,11-1,86 (m, 2H), 1,57 (s,

1H); MS duoc tinh toan cho
CosHpsF3NsO4 (M-H) la 504,19, duge
quan sat thay la 504,3.

-209-




23667

17-171

'H-NMR (400 MHz, DMSO-d¢): o
12,55 (s, 1H), 8,40 (s, 2H), 7,82 (d, J =
7,2 Hz, 1H), 7,68 (t, J = 7,6 Hz, 1H),
6,87 (t, J = 8,4 Hz, 1H), 6,16 (d, J =
12,8 Hz, 1H), 5,75 (s, 1H), 4,58-4,23
(m, 5H), 3,55-3,36 (m, 3H), 3,02 (s,
3H), 2,69 (s, 3H), 2,11-1,86 (m, 2H),
1,59-1,56 (m, 1H); MS dugc tinh toan
cho Cy3Hy7F3Ns0,S (M+H") 1a 526,17,
duoc quan sat thay 14 526,1.

17-172

'H-NMR (400 MHz, CDCL;): 6 8,51 (s,
1H), 8,36 (d, J= 7,2 Hz, 1H), 7,69 (d, J
= 6,8 Hz, 1H), 7,53 (t, J = 7.6 Hz, 1H),
6,61-6,59 (m, 1H), 6,33 (d, J= 16,8 Hz,
1H), 5,76-5,74 (m, 1H), 4,81 (s, 2H),
4,42-4,39 (m, 2H), 4,12-3,65 (m, 4H),
2,70-2,64 (m, 4H), 2,22 (s, 3H), 2,15-
2,09 (m, 1H); MS duogc tinh toan cho
C24H27F3N503 (M+H+) la 490,20, duorc
quan sat thay 14 490,4.

17-173

'H-.NMR (400 MHz, DMSO-d¢): &
12,40 (s, 1H), 8,38 (s, 2H), 7,28-7,65
(m, 3H), 6,87-6,83 (m, 1H), 6,17-6,10
(m, 2H), 5,73-5,58 (m, 1H), 4,54-4,52
(m, 1H), 4,28-4,25 (m, 2H), 3,69-3,50
(m, 3H), 2,69-2,08 (m, 6H), 1,98-1,86
(m, 3H), 1,52-1,29 (m, 3H); MS dugc
tinh toan cho C23H27F3N502 (M+H+) l1a
462,20, dugc quan sat thay 1a 462,3.

17-174

'H NMR (400 MHz, CDCl;) & 12,39 (s,
1H), 7,74 (s, 1H), 7,72 (s, 1H), 7,41-
7,36 (m, 2H), 7,26-7,23 (m, 1H), 7,10
- 6,91 (m, 1H), 6,49 — 6,23 (m, 1H),
4,81 (br, 1H), 4,38 — 4,02 (m, 2H), 4,02
- 3,58 (m, 5H), 3,27 (s, 3H), 2,85-2,69
(m, 3H), 2,60 (s, 3H), 2,58 (s, 3H), 2,21
— 1,39 (m, 12H); MS duoc tinh toan cho
C31H41N6O3 (M+H+) la 545,32, duorc
quan sat thay 1a 545,3.
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'H NMR (400 MHz, CDCl5) & 12,41 (s,
1H), 7,74 (s, 1H), 7,72 (s, 1H), 7,41-
7,37 (m, 2H), 7,32 — 7,21 (m, 1H), 6,76
(dd, J = 10,3, 16,7 Hz, 0,4H), 6,65 (dd,
J=10,4, 16,7 Hz, 0,6H), 6,45 (ddd, J =

1,9, 16,7 Hz, 18,6, 1H), 5,71 (ddd, J =

R R O/\CE \>—NH 1,9, 10,4, 50,8 Hz, 1H), 4,83 (br, 1H),
4,31-4,34 (m, 2H), 3,98 — 3,88 (m, 1H),

N ,</ 3,85-3,65 (m, 4H), 3,27 (s, 3H), 2,88 —
= 12,70 (m, 2H), 2,60 (s, 3H), 2,59 (s, 3H),
2,16-1,80 (m, 8H), 1,69 — 1,46 (m, 2H),
ESMS duorc tinh toan cho C30H39N603

(M+H") 14 531,30, dugc quan sat thdy
la 531,2.

"H NMR (400 MHz, CDCI3) & 12,52 (s,
1H), 8,50-8,45 (m, 1H), 7,92-7,74 (m,
2H), 7,20-7,09 (m, 1H), 6,99-6,89 (m,
1H), 6,81-6,69 (m, 2H), 6,59-6,39 (m,
1H), 5,45-5,30 (m, 1H), 4,64-4,58 (m,

o = 0.45H), 4,38-428 (m, 0,55H), 4,15-
N\>_N%|—<\:\<N 401 (m, 1H), 3,97 (, 1,65H), 3.87 (s,

q 1.35H), 3,79-3,65 (m, 1H), 3,58-3,47

17-176 T C o (m, 1H), 3,27-3,10 (m, 1H), 3,07-2,99
\ (m, 1H), 2,87-2,75 (m, 1H), 2,72-2,57

%N/ (m, 1H), 2,53 (s, 1,65H), 2,50 (s,

\ 1,35H), 2,36-2,24 (m, 1H), 2,18 (s, 2H),

2,14-2,05 (m, 1H), 2,01 (s, 2H), 1,87
(2H), 1,94-1,88 (m, 1H), 1,49-1,32 (m,
1H); MS duoc tinh toan cho
C27H35N603 (M+I‘I+) l1a 491,27, dlIOC
quan sét thiy 13 491,3.

'H-NMR (400MHz, CD,Cl,): & 12,56
(s, 1H), 8,51-8,49 (m, 1H), 7,84-7,72
(m, 2H), 7,18-7,13 (m, 1H), 6,91-6,72

o = (m. 2H), 643 (dd, J = 5.3, 15,1 Hz,
N»_NE—Q 1H), 5.63-5,58 (m, 1H), 4.75-4,69 (m,
- y 0,5H), 4,47-4.41 (m, 0,5H), 4,28-4,23

f C o (m, 0,6H), 4,04-3,95 (m, 0,6H), 3,93-
N 3,89 (m, 0,4H), 3,85 & 3,84 (s & s,
%ﬁx /| 3H), 3,79-3,72 (m, 0,4H), 3,59-3,53 (m,

N |0,6H), 3,35-3,29 (m, 0,4H), 3,05 (br d, J

= 5.4 Hz, 1H), 2,87 (br d, J = 5,7Hz,

1H), 2,76-2,59 (m, 1H), 2,52 (s, 3H),
2,21 (s, 3H), 2,04 (s, 3H), 2,10-1,78 (m,

17-177
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4H), 1,44-1,35 (m, 1H); MS dugc tinh
toan cho C27H34C1N6Q3 (M+H+) la
525,23, dugc quan sat thay la 525,2.

17-178

'H-NMR (400MHz, CD,CL): & 12,48
(s, 1H), 8,51-8,49 (m, 1H), 7,86-7,76
(m, 2H), 7.42 (s, 0,6H), 7,33 (s, 0,4H),
6,93 (s, 0,4H), 6,89 (s, 0,6H), 6,85-6,73
(m, 1H), 6,60-6,53 (m, 1H), 4,76-4,58
(m, 1H), 4,11-4,01 (m, 2H), 3,85 &
3,83 (s & s, 3H), 3,77-3,70 (m, 1H),
3,64-3,58 (m, 1H), 3,27-3,22 (m, 1,4H),
2,87-2,80 (m, 0,6H), 2,53 & 2,52 (s&s,
3H), 2,34 (s, 3,6H), 2,08 (s, 2,4H),
2,05-1,76 (m, 4H), 1,48-1,40 (m, 2H);
MS dlIQ'C tinh toan cho C27H34C1N6O3
(M+H") 13 525,23, duge quan sat thiy
1a 525,2.

17-179

'H NMR (400 MHz, CD,CL): & 12,45
(br s, 1H), 7,66 (s, 1,2H), 7,62 (s,
0,8H), 7,42 (s, 0,6H), 7,30 (s, 0,4H),
6,92 (0,4H), 6,88 (s, 0,6H), 6,85-6,72
(m, 1H), 6,44-6,40 (m, 1H), 4,72-4,57
(m, 1H), 4,13-4,05 (m, 2H), 3,84 &
3,82 (s &s, 3H), 3,79-3,69 (m, 1H),
3,60-3,55 (0,6H), 3,24-3,20 (0,4H),
3,03 (d, J = 6,0 Hz, 1H), 2,73-2,53 (m,
1H), 2,48 & 2,47 (s & s, 6H), 2,18 (s,
3,6 H), 1,95 (s, 2,4H), 2,04-1,78 (m,
4H), 1,48-1,39 (m, 2H); MS dugc tinh
toan cho C28H36C1N603 (M+H+) 1a
539,25, dugc quan sat thay 13 539,2.

17-180

\
(e —
MeO N N
\>—NH \ /
cl N
0
CN{z\/ /
N
\
0 —
o N N
YN N N\
NH
N .

'H NMR (400 MHz, MeOD) & 7,78 (s,
1H), 7,75 (s, 1H), 7,35-7,34 (m, 1H),
7,08-7,07 (m, 1H), 6,86-6,79 (m, 1H),
6,31-6,27 (m, 1H), 5,82-5,79 (m, 1H),
5,11-5,01 (m, 1H), 4,53-4,51 (m, 1H),
4,29-4,26 (m, 1H), 4,19-3,93 (m, 1H),
3,62 (s, 2H), 3,54-3,45 (m, 1H), 3,37-
3,32 (m, 2H), 3,11 (s, 2H), 3,04-2,99
(m, 1H), 2,95 (s, 3H), 2,92-2,79 (m,
1H), 2,71 (s, 3H), 2,58 (br, 2H), 2,26 —
2,15 (m, 1H), 2,06 (br, 2H), 1,50-1,35
(m, 1H), 1,28 (s, 3H), 1,29 (s, 3H); MS
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dwgc tinh todn cho C3;HyoN70; (M+H")
la 558,31, duoc quan sat thay 1a 558,3.

17-181

'H NMR (400 MHz, MeOD) § 7,77 (s,
1H), 7,74 (s, 1H), 7,33-7,31 (m, 1H),
7,07-7,04 (m, 1H), 6,86-4,79 (m, 1H),
6,23-6,27 (m, 1H), 5,82-5,79 (m, 1H),
5,08-5,01 (m, 1H), 4,55-4,49 (m, 1H),
4,27 (d, 1H), 4,04-3,93 (m, 1H), 3,71-
3,62 (m, 2H), 3,59-3,52 (m, 4H), 3,20-
3,17 (m, 1H), 2,88-2,84 (m, 1H), 2,73
(s, 2H), 2,68 (br, 1H), 2,57 (s, 3H),
2,47-2,42 (m, 2H), 2,21 (br, 1H), 2,16
(s, 2H), 2,08 (s, 3H), 2,05 (br, 2H), 1,36
(s, 3H), 1,35 (s, 3H); MS dugc tinh toan
cho C;HpN,0; (M+HY) 1a 572,33,
dwoc quan sat thiy 1a 572,3.

17-182

'H NMR (400 MHz, CD,Cl,) & 8,62
(dd, J = 5,8, 21,5 Hz, 1H), 8,02 (d, J =
5,8 Hz, 1H), 7,40-7,22 (m, 3H), 6,91-
6,82 (m, 1H), 6,59-6,45 (m, 1H), 5,73-
5,58 (m, 1H), 4,85 (dd, J = 10,7, 14,7
Hz, 0,5H), 4,56 (dd, J = 10,5, 13,0 Hz,
0,5H), 4,44 (dd, J= 3,9, 13,0 Hz, 0,5H),
4,27-4,15 (m, 0,5H), 4,06 (dd, J = 3,1,
14,6 Hz, 0,5H), 3,98-3,87 (m, 1H),
3,83-3,72 (m, 1H), 3,49-3,39 (m, 0,5H),
3,04 (dd, J = 6,0, 50,1 Hz, 2H), 2,90-
2,74 (m, 1H), 2,70 (s, 3H), 2,28 (s, 3H),
2,21-1,99 (m, 5H), 1,77 (dd, J = 3,5,
13,5 Hz, 7H), 1,58-1,41 (m, 1H). MS
duqc tinh toan cho C28H37C1N603P
(M+H") 1 571,23, duoc quan sat thiy
1a571,3.

17-183

'H NMR (400 MHz, MeOD) & 9,04-
8,87 (m, 1H), 8,87-8,74 (m, 1H), 8,34-
8,09 (m, 1H), 7,52 (dd, J = 7,8, 11,4
Hz, 1H), 7,42-7,15 (m, 2H), 6,94-6,78
(m, 1H), 6,78-6,60 (m, 1H), 5,77-5,56
(m, 1H), 4,88-4,80 (m, 0,5H), 4,66-4,57
(m, 0,5H), 4,38 (d, J = 9,7 Hz, 0,5H),
4,28-4,15 (m, 1H), 4,06-3,86 (m, 1H),
3,86-3,69 (m, 1H), 3,55-3,39 (m, 0,5H),
3,15 (dd, J = 6,5, 50,0 Hz, 2H), 2,89-
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2,70 (m, 1H), 2,29 (d, J= 14,7 Hz, 3H),
2,25-2,01 (m, SH), 1,86 (d, J= 13,7 Hz,
6H), 1,78-1,65 (m, 1H), 1,48 (s, 1H).
MS duqc tinh toan cho C27H35C1N603P
(M+H") 14 557,21, duge quan sat thiy
14 557,1.

17-184

'"H NMR (400 MHz, CD,Cl,) & 8,64 (,
J =44 Hz, 1H), 7,96 (d, J = 9,9 Hz,
1H), 7,86 (t, J = 5,4 Hz, 1H), 7,41-7,16
(m, 3H), 6,88-6,73 (m, 1H), 6,47-6,30
(m, 1H), 5,71-5,57 (m, 1H), 4,85 (dd, J
= 10,6, 14,7 Hz, 0,5H), 4,62-4,49 (m,
0,5H), 4,46-4,36 (m, 0,5H), 4,26-4,07
(m, 0,5H), 4,04 (s, 1,5H), 3,96-3,78 (m,
1,5H), 3,74-3,60 (m, 0,5H), 3,51-3,33
(m, 0,5H), 2,90 (s, 2H), 2,80-2,74 (m,
1H), 2,70-2,64 (m, 1H), 2,64 (s, 3H),
2,10 (m, 5H), 1,49 (s, 6H), 1,34 (s, 3H):;
MS duogc tinh toan cho C;0H3gCINgO4
(M+H") 14 581,26, duoc quan sat thiy
1a 581,2.

17-185

'H NMR (400 MHz, CD,CL,) & 8,51
(dd, J = 5,0, 2,3 Hz, 1H), 7,84 (d, J =
9,2 Hz, 1H), 7,75 (t, J = 5,1 Hz, 1H),
7,30-7,05 (m, 3H), 6,88-6,78 (m, 1H),
6,43-6,38 (m, 1H), 5,68-5,58 (m, 1H),
4,75-4,69 (m, 0,5H), 4,45-4,39 (m,
0,5H), 4,29-4,26 (m, 0,5H), 4,03-3,86
(m, 1H), 3,85-3,70 (m, 0,5H), 3,57-3,51
(s, 0,6H), 3,35-3,31 (m, 0,4H), 3,29 (dd,
J=5,3, 1,7 Hz, 1H), 3,14-3,12 (m, 1H),
2,89-2,60 (m, 1H), 2,53 (s, 2H), 2,35 (s,
1,5H), 2,17 (s, 1,5H), 2,13-1,76 (m,
5H), 1,45-1,35 (m, 1H); MS duoc tinh
toan cho C,sHiCINGO, (M+H") 1a
481,20, duoc quan sat thiy 1a: 481,2.

17-186

'H NMR (400 MHz, CD,Cl,) & 7,63-
7,55 (m, 2H), 7,25-7,08 (m, 3H), 6,88-
6,70 (m, 1H), 6,47-6,28 (m, 1H), 5,60-
541 (m, 1H), 4,80-4,67 (m, 0,5H),
4,51-437 (m, 0,5H), 4,32-4,15 (m,
0,5H), 4,09-3,97 (m, 0,5H), 3,95-3,85
(m, 0,5H), 3,84-3,68 (m, 0,5H), 3,61-

-214-




23667

3,47 (m, 1H), 3,33-3,25 (m, 1H), 3,20-
3,05 (m, 1H), 2,79-2,62 (m, 1H), 2,50-
2,29 (m, 6,5H), 2,27-1,78 (m, 6,5H),
1,49-1,29 (m, 1H); MS dugc tinh toan
cho C26H32C1N602 (M+H+) la 495,22,
dugc quan sat thiy 1a: 495,25,

17-187

'"H NMR (400 MHz, CD,Cl,) & 8,51 (s,
1H), 8,41 — 8,17 (m, 1H), 7,84 (d, J =
16,7 Hz, 1H), 7,79 — 7,70 (m, 1H),
7,59-7,50 (m, 2H), 7,35 — 7,23 (m, 1H),
6,78 — 6,66 (m, 1H), 6,39 (dd, J = 15,0
Hz, 0,6H), 6,29 (dd, J = 15,0 Hz, 0,4H),
4,88 — 4,77 (m, 0,6H), 4,68 — 4,51 (m,
1,4H), 4,29 — 4,12 (m, 1H), 3,90 — 3,44
(m, 3H), 2,98 (d, J = 5,33 Hz, 2H), 2,86
— 2,67 (m, 2H), 2,53 (s, 3H), 2,41 —
2,26 (m, 1H), 2,15 (s, 3H), 1,96 (s, 3H),
2,10-1,72 (m, 3H), 1,44-1,31(m, 1H).
MS deQ'C tinh toan cho C27H32F3N602
(M+H") 1 529,25, duge quan sat thy
la: 529,2.

17-188

\
o =
N
S—NH \_4
N
CF, 0O
N%j\//
N
\

'H NMR (400 MHz, CD,CL) & 7,65-
7,47 (m, 4H), 7,36-7,20 (m, 1H), 6,80-
6,64 (m, 1H), 6,45-6,22 (m, 1H), 4,91-
4,77 (m, 0,6H), 4,67-4,52 (m, 1,4H),
4,25-4,12 (m, 1H), 3,91-3,79 (m, 1H),
3,75-3,55 (m, 1,2H), 3,52-3,37 (m,
0,7H), 3,04-2,97 (m, 1H), 2,89-2,69 (m,
2H), 2,47 (s, 3H), 2,17 (s, 3H), 2,00 (s,
3H), 2,10-1,73 (m, 3H), 1,44-1,32 (m,
1H); MS duoc tinh toan cho
C28H34F3N602 (M+H+) l1a 543,26, dlIOC
quan sat thiy 1a: 543,2.

17-189

'H NMR (400 MHz, CD,CL) & 8,51-
8,47 (m, 1H), 7,83 (d, J = 9,3 Hz, 1H),
7,78-7,70 (s, 1H), 7,25-7,08 (m, 3H),
6,78-6,69 (m, 1H), 6,42-6,37 (m, 1H),
5,59-5,42 (m, 1H), 4,77-4,68 (m, 0,5H),
4,47-436 (m, 0,5H), 4,34-421 (m,
0,5H), 4,13-3,96 (m, 0,5H), 3,96-3,86
(m, 0,5H), 3,82-3,68 (m, 1H), 3,62-3,47
(m, 1H), 3,36-3,24 (m, 0,5H), 2,98 (d, J
= 5,9 Hz, 1H), 2,81 (d, J = 5,9 Hz, 1H),
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2,78-2,59 (m, 1H), 2,53 (s, 3H), 2,03 (s,
4H), 1,43-1,29 (m, 1H); MS dugc tinh
toan cho C26H26D6C1N602 (M+H+ ) la
501,26, dugc quan sat thdy 1a: 501,3.

17-190

'H NMR (400 MHz, CD,CL,) & 8,52 (s,
1H), 7,83 (d, J = 7,3 Hz, 1H), 7,74 (s,
1H), 7,26-7,08 (m, 3H), 6,90-6,76 (m,
1H), 6,43-6,29 (m, 1H), 5,60-5,42 (m,
1H), 4,77-4,66 (m, 0,5H), 4,47-4,37 (m,
0,5H), 4,32-4,22 (m, 0,5H), 4,06-3,95
(m, 0,5H), 3,94-3,84 (m, 0,5H), 3,83-
3,70 (m, 0,5H), 3,60-3,50 (m, 0,6H),
3,39 (d, J = 5,4 Hz, 1H), 3,35-3,27 (m,
0,4H), 3,25 (d, J = 5,2 Hz, 1H), 2,77-
2,61 (m, 1H), 2,53 (s, 3H), 1,89 (s, 6H),
1,47-1,31 (m, 2H), 0,38-0,32 (m, 1H),
0,28-0,22 (m, 1H), 0,21-0,15 (m, 1H),
0,04-0,02 (m, 1H); MS dugc tinh toan
cho C27H32C1N602 (M+H+) la 507,22,
dugc quan sat thay 13: 507,2.

17-191

'H NMR (400 MHz, CD,Cl,) & 8,53-
8,47 (m, 1H), 7,83 (d, J = 5,83 Hz, 1H),
7,79-7,70 (m, 1H), 7,28-7,09 (m, 3H),
6,94-6,78 (m, 1H), 6,51-6,34 (m, 1H),
5,60-5,43 (m, 1H), 4,77-4,68 (m, 0,5H),
4,46-434 (m, 0,5H), 4,34-421 (m,
0,7H), 4,08-3,96 (m, 0,5H), 3,96-3,85
(m, 0,3H), 3,85-3,69 (m, 0,5H), 3,59-
3,47 (m, 0,7H), 3,34-3,26 (m, 1,3H),
3,17-3,12 (m, 1H), 2,79-2,57 (m, 1H),
2,53 (s, 3H), 1,89 (s, 6H), 1,50-1,28 (m,
1H), 1,03 (s, 5H), 0,85 (s, 4H); MS
dIIQC tinh toan cho C28H36C1N602
(M+H") 1a 523,25, dugc quan sat thy
1a: 523,2.

17-192

'H NMR (400 MHz, CD,CL,) & 8,53-
8,50 (m, 1H), 7,85-7,81 (m, 1H), 7,77-
7,73 (m, 1H), 7,26-7,07 (m, 3H), 6,87-
6,77 (m, 1H), 6,47-6,29 (m, 1H), 5,59-
542 (m, 1H), 4,78-4,65 (m, 0,5H),
4,47-4,35 (m, 0,5H), 4,33-4,24 (m,
0,5H), 4,06-3,94 (m, 0,4H), 3,93-3,83
(m, 0,5H), 3,83-3,68 (m, 0,6H), 3,60-
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3,48 (m, 0,7H), 3,42-3,38 (m, 1H),
3,33-3,20 (m, 1,3H), 3,02-2,96 (m,
0,3H), 2,86-2,59 (m, 1,7H), 2,53 (s,
3H), 2,15-1,77 (m, 6H), 1,18 (s, 1,5H),
1,04 (s, 1,5H), 0,49-0,46 (m, 1H), 0,30-
0,27 (m, 1H), 0,24-0,20 (m, 1H), 0,16-
0,13 (m, 1H); MS dugc tinh toan cho
C28H34C1N602 (M+H+) la 521,24, dugc
quan sét thdy 1a: 521,3.

17-193

'H NMR (400 MHz, CD,Cl,) & 8,60-

8,41 (m,
7,68 (m,
6,81 (m,

1H), 7,88-7,79 (m, 1H), 7,79-
1H), 7,20-7,15 (m, 1H), 7,01-
1H), 6,65-6,49 (m, 1H), 6,35-

6,16 (m, 1H), 5,65-5,46 (m, 2H), 4,79-
4,73 (m, 1H), 4,47-4,22 (m, 3H), 4,05-
3,50 (m, 2H), 3,45-3,27 (m, 2H), 3,27-
3,08 (m, 2H), 3,07-2,96 (m, 1H), 2,95-
2,77 (m, 1H), 2,76-2,57 (m, 1H), 2,54
(s, 2H), 1,97-1,31 (m, 8H), 1,30-1,22
(m, 1H), 1,21-1,06 (m, 1H). MS dugc
tinh toan cho C29H36C1N603 (M+H+) la
551,25, duoc quan sat thiy la: 551,2.

17-194

'H NMR (400 MHz, CD,Cl,) & 8,50 (s,
1H), 7,82 (d, J = 6,63 Hz, 1H), 7,73 (s,
1H), 7,16-7,11 (m, 1H), 6,92-6,79 (m,
2H), 6,34-6,20 (m, 1H), 5,71-5,52 (m,
1H), 4,78-4,65 (m, 0,5H), 4,48-4,35 (m,
0,5H), 4,30-4,20 (m, 0,5H), 4,12-3,95
(m, 3H), 3,93-3,84 (m, 0,5H), 3,82-3,65
(m, 0,5H), 3,64-3,39 (m, 1H), 3,37-3,22
(m, 0,5H), 2,88-2,82 (m, 2H), 2,78-2,62
(m, 1H), 2,56 (s, 3H), 2,52 (s, 3H),
2,13-1,77 (m, 5H), 1,62-1,33 (m, 7H);
MS dl.l‘Q’C tinh toan cho C30H38C1N603
(M+H") 1a 565,26, dugc quan sat thiy
1a: 565,2.

17-195

'H NMR (400 MHz, CD2C12) & 7,63
(d, J = 6,1 Hz, 2H), 7,16-7,10 (m, 1H),
6,93-6,75 (m, 2H), 6,28 (t, J = 14,3 Hz,
1H), 5,69-5,56 (m, 1H), 4,79-4,69 (m,
0,5H), 4,49-4,39 (m, 0,5H), 4,28-4,20
(m, 0,5 H), 4,12-4,01 (m, 3H), 3,94-
3,85 (m, 0,5H), 3,82-3,69 (m, 0,5H),
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3,60-3,49 (m, 1H), 3,33-3,24 (m, 0,5H),
2,87 (t, J = 5,7 Hz, 2H), 2,78-2,62 (m,
1H), 2,58 (s, 3H), 2,48 (s, 3H), 2,40-
2,27 (m, 1H), 2,12-1,81 (m, 6H), 1,77-
1,51 (m, 7H), 1,45-1,30 (m, 1H); MS
calc, for C3H4CINGO; (M+HD) 1
579,28, dugc quan sat thay 1a: 579,3.

17-196

'H NMR (400 MHz, CD,Cl,) & 8,67-
8,50 (m, 1H), 7,90 (dd, J = 10,3, 17,3
Hz, 1H), 7,86-7,76 (m, 1H), 7,42-7,10
(m, 3H), 6,94-6,72 (m, 1H), 6,62-6,35
(m, 1H), 5,73-5,48 (m, 1H), 4,83-4,77
(m, 0,5H), 4,59-4,42 (m, 0,5H), 4,40-
4,36 (m, 0,5H), 4,19-3,92 (m, 1H),
3,88-3,81 (m, 0,5H), 3,68-3,61 (m,
0,5H), 3,46-3,35 (m, 0,5H), 3,07 (dd, J
= 6,6, 15,3 Hz, 1H), 3,02-2,85 (m, 1H),
2,85-2,71 (m, 1H), 2,57 (s, 3H), 2,27 (s,
3H), 2,20-2,01 (m, 4H), 2,01-1,86 (m,
3H), 1,62-1,38 (m, 1H); MS dugc tinh
toan cho C26H32CIN602 (M"'I‘F) la
495,22, dwoc quan sét thay 1a 495,10.

17-197

'H NMR (400 MHz, CD,CL,) & 7,77-
7,66 (m, 2H), 7,38-7,10 (m, 3H), 6,94-
6,75 (m, 1H), 6,50 (ddt, J = 1,4, 6,9,
15,2 Hz, 1H), 5,74-5,49 (m, 1H), 4,86
(ddd, J =59, 8,5, 25,4 Hz, 0,5H), 4,61-
4,48 (m, 0,5H), 4,43-4,30 (m, 0,5H),
4,22-4,09 (m, 0,5H), 4,01 (dd, J = 3,5,
14,7 Hz, 0,5H), 3,87 (dt, J = 8,6, 14,4
Hz, 0,5H), 3,73-3,53 (m, 0,5H), 3,44-
3,28 (m, 0,5H), 3,16-3,05 (m, 1H), 2,93
(dd, J = 1,3, 6,0 Hz, 1H), 2,88-2,70 (m,
1H), 2,58 (s, 6H), 2,24 (s, 3H), 2,21-
1,85 (m, 7H), 1,57-1,41 (m, 1H); MS
duwoc tinh toan cho Cy;H3,CINGO,
(M+H+) 12 509,24, dugc quan sat thiy
la: 509,2.
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Vidy 18

Axit (R)-1-(1-acryloylpiperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-

benzo[d]imidazol-5-cacboxylic

CF;

Hoj\c["g_:z_@

Khudy dung dich gdbm hop chét vi du 17-109 (50mg, 0,Immol) va LiOH-H,0
(12mg, 0,25mmol) trong 1:1 THF/H,O (6mL) & nhiét do phong trong 14 gi¢ (theo doi
hoan thanh phan tng bang TLC). Pha lodng hdn hop véi nude, diéu chinh dén d6 pH 3,5
bing axit xitric 1ong va chiét bang CH,Cl, (2x 30mL). Rira pha hitu co két hgp bang
nudc mudi, séy kho trén Na,SO4 va c6 dic trong diéu kién ap suét giam. Tinh ché
nguyén liéu tho biang TLC dugc pha ché (10% MeOH trong CH,Cl,) dé tao ra hop chit
néu trong dé muc nay (vi du 18). "H-NMR (400 MHz, DMSO-de): 8 13,08 (s, 1H), 8,48
(d, J=17,3 Hz, 2H), 8,18 (s, 1H), 7,93-7,87 (m, 3H), 7,76 (d, J = 7,8 Hz, 1H), 6,96-6,79
(m, 1H), 6,22-6,13 (m, 1H), 5,77-5,61 (m, 1H), 4,85-72 (m, 1H), 4,63-4,55 (m, 1H),
4,40-4,20 (m, 1H), 4,18-4,07 (m, 0,5H), 3,75-3,68 (m, 0,5H), 3,27-3,21 (m, 1H), 2,88-
2,68 (m, 1H), 2,06-1,90 (m, 2H), 1,71-1,59 (m, 1H); MS dugc tinh toan cho
Cp4H,,F3sN,O, (M+H") 12 487,15, duoc quan sat théy 14 487,3.

Vidu 19

(R)-1-(1-acryloylpiperidin-3-yl)-2-(3-(triflometyl)benzamido)-1H-

benzo[d]imidazol-5-cacboxamit
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CF3

0 o) :<
N
N

Cho dung dich gdm hop chét vi du 18 (50mg, 0,1mmol) va NH,CI (7mg, 0,1 lmol)
trong DMF (4mL) vao hydroxybenzotriazol (15mg, 0,11mmol) va 1-etyl-3-(3-
dimetylaminopropyl)cacbodiimit hydroclorua (21mg, 0,11mmol) va khudy hdn hop &
nhiét d9 phong trong 14 gid (theo ddi hoan thanh phan (mg bang TLC). Pha loing hdn
hop bang nudc va chiét bang (3x 20mL). Rira pha hitu co két hop bing nuéc va nude
mubi, sdy kho trén Na,SO, va cd dic trong diéu kién 4p sudt giam. Tinh ché nguyén liéu
thd bang phuong phap sic ky cot (10% MeOH trong CH,Cl,) dé tao ra hop chit néu
trong dé& muc nay (vi du 19). "H-NMR (400 MHz, DMSO-dg): 0 13,0 (br s, 1H), 8,47 (d,
J=17,2 Hz, 2H), 8,06-7,73 (m, 6H), 7,35 (s, 1H), 6,92-6,79 (m, 1H), 6,17-6,13 (m, 1H),
5,75-5,60 (m, 1H), 4,81-4,60 (m, 2H), 4,29-4,10 (m, 1H), 2,84-2,72 (m, 1H), 2,17-1,94
(m, 3H), 1,65 (s, 2H); MS dugc tinh todn cho CyH,3F3NsO; (M+H") 12 486,17, duoc
quan sat thy 12 486,3.

Vi du 20

Axit 1-(1-acryloylazepan-3-yl)-2-(3-(triflometyl)benzamido)-1H-

benzo[d]imidazol-7-cacboxylic

CF,

0
N
S—NH
N
CO,H 0
L

Hop chét néu trong d& muc nay (vi du 20) dugc didu ché theo quy trinh twong tu
v6i vi du 19, thay thé vi du 17-95 cho vi du 17-109. '"H-NMR (400 MHz, CDCl5) 6 8,63
(d, J=11,0 Hz, 1H), 8,44 (d, J= 7,7 Hz, 1H), 7,80 (dd, J = 7,8, 14,9 Hz, 1H), 7,62 (dd,
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J=4,0, 10,7 Hz, 2H), 7,55-7,41 (m, 1H), 7,33-7,26 (m, 1H), 6,84-6,56 (m, 1H), 6,50—
6,37 (m, 1H), 5,84-5,66 (m, 1H), 4,88-4,81 (m, 1H), 4,36-4,30 (m, 1H), 4,06-4,02 (m,
1H), 3,70 — 3,28 (m, 1H), 3,01 (d, /= 11,6, 1H), 2,30-2,00 (m, 4H), 1,48-1,37 (m, 2H).
MS duge tinh toan cho C,sH,F5N,0, (M+H") 12 501,17, duoc quan sét théy 1a501,2.

Vi du 21

Phuong phap A: Thuc hién sic ky bat d6i xmg mot mau raxemat hodc hop chét
ddng phan d6i anh da dwogc 1am giau véi hé ding dong, str dung hé thdng tinh ché Gilson
gdm bom 306, modul 4p ké 806, bd cam bién 119 UV/Vis, thiét bi gom phan doan miu
ty dong 215 va phan mém UniPoint v3,30 hodc Trilution v2,1. Thu lai va tai phén tich

cac dinh rtra gidi mot cach phu hgp.

Phuong phap B: Thuc hién sic ky bit dbi xting mot miu raxemat hodc hop chit
ddng phan dbi anh di dwoc lam gidu v6i hé ding dong, sir dung hé théng Cong nghé
Thar SFC Prep 80 véi phan mém SuperChrom v,5,3. Thu lai va tai phan tich cac dinh

rira giai mot cach phu hop.

Bing cach lap lai phuong phap sic ky tach ddng phan quang hoc dugc mo ta trong
phuong phép A hodc B & trén, thu duge cac vi du sau ddy. Ty ¥ xem cac hop chét da
rira gidi trong vi du 7A va 7B; 8A va 8B; 9A va 9B; va 10A va 10B twong Gng la céc
dinh 1 va 2, ma khong cin x4c nhan ciu hinh tuyét ddi. Ngudi c6 hiéu biét trung binh
trong linh vuc ndy c6 thé st dung bt ky phwong phép da biét nao dé x4c dinh héa hoc
1ap thé tuyét d6i ciia cac chat ddng phan ddi anh.

Vi du Céu triic Cot Pha di dong | Phuwong phap

CF;

(@)
S—NH =
N Hexan/iP
o ChiralCel exa9 y Srg; A
. ] 7
| 642 OD-H S0 Dinh 1
—N
AN

21-1
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Vidu Céu tric Cot Pha di dong | Phuong phép
CF3
(@)
S—NH =
N
21-2 0 ChiralCel | Hexan/iPrOH A
N OD-H |95/5 dén 80/20 Dinh 2
)
—N
N\
CF3
(o)
N
21-3 N\>—NH ChiralCel | Hexan/iPrOH A
o OD-H 80/20 Dinh 1
O
CF3
O
N
21-4 N\>—NH ChiralCel | Hexan/iPrOH A
o OD-H 80/20 Dinh 2
N4
CF3
O
N
- \©: D—NH ChiralCel | Hexan/iPrOH A
- N OD-H 7525 Pinh 1
o e
CF4
O
N
- \©: D—NH ChiralCel | Hexan/iPrOH A
N OD-H 7525 Pinh 2
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Vidu Céu tric Cot Pha di don Phuong pha
g g phép
CF;
5O
N
21-7A (Pinh 1) @[ S NH ChiralCel He);jllé/gIt{OI—I/ R
21-7B (Dinh 2) N, OD-H
h o 90/5/5
N
o_J )
Qw(v
%k
N o} . Hexan/(1:1
21-8A (Binh 1) D ng‘_lgel EtOH/MeOH) A
21-8B (Dinh 2) N S 85/15
7 I
N
7
N
C \<=/\ \
N
. CO,/(MeOH-+0),
Cl
21-9A (Pinh 1) 9 Cg‘g_lgel 5% HNEt,) B
21-9B (Dinh 2) 85/15

Thit nghiém

Thir nghiém héa sinh EGFR

Xac dmh IC50:

Thuc hién cac thir nghiém héa sinh EGFR béng phwong phiap HTRF. Ly enzym
EGFR(L858R/T790M) ctia hang Carna (GST-a.a. 669-1210). L4y co chét peptit Biotin-

TK-peptit ciia hang Cis-Bio. Hon hop phan tmg gdm 1pM co chit peptit, 10uM ATP,
va 0,036 nM EGFR(L858R/T790M) trong dém phan tng (50mM HEPES c¢6 d6 pH la
7,1, 10mM MgCl,, 0,01% BSA, ImM TCEP va 0,ImM Na;VO,) & thé tich cudi 1a
10pL. Thyc hién cic phan tng ndy & nhiét do trong phong trong cic dia tring

ProxiPlate™ 384-giéng Plus (ctia hing PerkinElmer) va dugc t6i bang 5uL cua 0,2M
EDTA trong thoi gian 60 phtt. Thém 5uL thudc thir phét hién (2,5ng PT66K va 0,05ug

SAXL mbi giéng), cic dia ndy dwoc ti & nhiét d6 trong phong trong 1 gid va sau dé doc

két qua bang may doc EnVision. Pha lodng hop chét thanh hdn hop thir nghiém (ndng
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d6 cudi cia DMSO 14 0,5%), va xac dinh gié tri ICs, bang dudng cong trc ché 12-diém
(tir 50 dén 0,000282pM) ldp lai hai 1an trong cac diéu kién cua thir nghiém nay nhu
dwgc mo ta trén day. V&i truong hop khong 1 trude, thém cac hop chit nay véi dung
dich thir nghiém chira ATP va peptit, va bd sung enzym dé bét dau phan tmg nay. Vi
treomg hop 1 trude, thém cac hop chit nay véi dung dich thir nghiém chira enzym va
peptit, va 0 trude & nhiét do trong phong dén thoi gian mong mudn, sau d6 bd sung ATP

dé bit dau phan tng nay.

Piéu bién EGFR dich trong dong té bao duoc thiét ké NIH/3T3

Nudi cdy mo:

Bao quan dong t& bao NIH/3T3 biéu hién EGFR cua nguoi (WT, L858R, va
L858R/T790M) (thu dugc tir phong thi nghiém cia Matthew Meyerson & DFCI) trong
10% FBS/DMEM bd sung thém 100pg/ml Penicillin/Streptomycin  (Hyclone
#SV30010) va 2pg/ml Puromycin. Thu céc t& bao nay bang 0,05% Trypsin/EDTA
(Hyclone #SH30236,01), tai huyén phu trong 5% FBS/DMEM Pen/Strep khong chira
Puromycin va trai ra dia nudi cdy & ndng do 9.000 t& bao mdi giéng trong 50pl moi
truong vao dia ti 384-giéng vdi day trong (Greiner #789068G). U 4m cac té bao nay
qua dém ¢ nhiét d6 37°C, d6 4m 13 5% CO, trong ti 4m nudi cdy mo. Chuln bi dudng
cong 12-diém ctia hop chat xét nghiém bing cach pha lodng lién tuc dung dich gbc 10
uM theo ty 18 1:3 trong DMSO vao dia 384-giéng chira hop chit (Greiner #789201L).
Dung thiét bi 50nl Pin Head (Perkin Elmer) dé chuyén hop chét pha lodng lién tuc nay
vao dia té bao va sau d6 tiép tuc u cac té bao nay trong 3 giv. Cam tmg cac té bio biéu
hién EGFR WT bang 50ng/ml EGF (Preprotech #AF-100-15) trong thdi gian 5 phit
trude khi ly giai té bao. Loai bo mdi trudng va ly giai t& bao trong 25u1 dém ly giai chira
céc chét tic ché proteaza va phosphataza (1% Triton X-100, 20mM Tris, d6 pH 13 7,5,
1lmM EDTA, 1mM EGTA, 150mM NaCl, 1X cocktail chit &c ché hoan toan (Roche
#11 697 498 001), 1X cocktail chat rc ché Phosphataza loai II va loai III (Sigma
#P5726 va #P0044)). Lic cac dia nay v6i miéng gidy kim loai & trén véi téc d6 cao nhit.
Chuyén phan phén uéc 5pl tir mdi giéng sang dia ProxiPlate™ 384-giéng Plus (PE
#6008289). Pay kin cic dia ndy bing miéng dan kim loai & trén va gitt dong lanh &
nhiét d6 -80°C va 1am tan gi4 khi can.

AlphalLISA:
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Lam tan gia va ly tim nhanh cac phan phan udc déng lanh dwoc lam. Pha lodng
cac khang thé va hat tir trong dém 1X AlphaLISA HiBlock (PE #AL004C). U dich tan
v6i khang thé khang-phospho-EGFR gin biotin (Y1068) (Cell Signaling #4031) trong
thoi gian 1 gior & nhiét d6 trong phong & ndng d6 cubi 1a 1nM. B sung khang thé khang
EGFR tbng sb tir d& (R&D Systems #AF231) va 1am cén bing trong 1 gi¢ & nhiét 4o
trong phong & ndng d6 cudi 1a InM. Sau d6, can bang 10 pl hdn hop tron hat tir (Hat tir
cho AlphaScreen Streptavidin (PE #6760002S) va hat tir nhan AlphalLISA anti-goat IgG
(PE #AL107C)) trong thoi gian 1,5 gid trude khi doc két qua bing may doc EnVision
dung chuong trinh cai dat cho sang loc AlphaScreen.

Phan tich két qua:

Cac té bao khong xir Iy (L858R and L858R/T790M) hoic cam tng bing EGF
(WT) duogc dit 12 ¢6 dap ting cao nhit 13 100%. V&i ddi chimg am, ding 10 pM HKI-
272 dé chuan tic hoéa sb liéu thanh c6 dap g cao nhat 13 0% . V4i cac tham s nay,
tinh gia tri ICso clia mdi hop chét cho mdi dong té bao sir dung phép phan tich diéu
chinh dudng cong khong tuyén tinh.

Diéu bién EGFR dich trong cac dong té bao H1975, H3255 va HCC827

Nubi cdy mo: Bao quan cic té bao trong 10% FBS/RPMI bd sung thém 100pg/ml
Penicillin/Streptomycin (Hyclone #SH30236,01). Thu céc té bio nay biang 0,25%
Trypsin/EDTA (Hyclone #SH30042.1), tai huyén phii trong 5% FBS/DMEM Pen/Strep
va trai ra dia nudi cdy & ndng dd 10,000 té bao mdi giéng trong 50l méi trudong vao dia
t6i 384-giéng véi day trong (Greiner #789068G). U 4m céc té bao nay qua dém & nhiét
d6 37°C, dd 4m 1a 5% CO, trong tu Am nubi céy md. Chuén bi dudng cong 12-diém cua
hop chit xét nghiém bang cich pha lodng lién tuc dung dich gdc 10pM theo ty 1& 1:3
trong DMSO vao dia 384-giéng chira hop chét (Greiner #789201L). Dung thiét bj 50nl
Pin Head (Perkin Elmer) dé chuyén hop chit pha lodng lién tuc nay vao dia té bao va
sau d6 tiép tuc 0 cac té bao nay trong 3 gid.

Thir nghiém diéu bién Phospho-EGFR (Y1173) dich:

Giam thé tich mdi truong nudi cdy nay téi 20ul sir dung may rira dia Bio-Tek ELx
405 Select™. Ly giai t& bao bing 20 ul ctia 2X dém ly giai chira chit (e ché proteaza va

phosphataza (2% Triton X-100, 40mM Tris, c6 6 pH 1a 7,5, 2mM EDTA, 2mM EGTA,
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300mM NaCl, 2X cocktail chét trc ché hoan toan (Roche #11 697 498 001), 2X cocktail
chit trc ché Phosphataza loai II va loai III (Sigma #P5726 va #P0044)). Lic cac dia niy
& nhiét d6 4°C trong thoi gian 20 phut. Chuyén 251 phan phan wdc tir mdi giéng sang
dia ELISA pEGFR(Y1173) dé phan tich.

ELISA Phospho-EGFR (Y1173):

Phu 1én bé mit cic giéng cna dia ELISA cimg tring d0 gin két cao (Greiner
#781074) Sug/ml khang thé bat giit khang-EGFR (R&D Systems #AF231) qua dém
trong 50mM dém cacbonate/bicacbonate c6 do pH 13 9,5. Cac dia dugc ¢ dinh bing 1%
BSA (Sigma #A7030) trong PBS trong thoi gian 1 gid & nhiét do trong phong. Thuc
hién céc budc rira véi may Bio-Tek ELx405 Select™ dung 4 chu ky cia 100ul TBS-T
(20mM Tris, 137mM NaCl, 0,05% Tween-20) mdi giéng. Loai bo moi trudng va ly giai
té bao trong 40ul dém ly giai chira chit trc ché proteaza and phosphataza (1% Triton X-
100, 20mM Tris, c¢6 do pH 12 7,5, ImM EDTA, ImM EGTA, 150mM NacCl, 1X cocktail
chét &c ché hoan toan (Roche #11 697 498 001), 1X cocktail chat &rc ché Phosphataza
loai IT va loai III (Sigma #P5726 va #P0044)). Phan tng ly giai dién ra trong thoi gian
20 phit trén d4. Thém 25 ul phin phan wéc vao mdi giéng ciia dia ELISA dugc cb dinh
va U qua dém & nhiét do 4°C va lic nhe. Thém theo ty 1& 1:500 khang thé khang-
phospho-EGFR (Cell Signaling #4407) trong 0,2% BSA/TBS-T va u trong thoi gian 1
gid & nhiét d6 trong phong. Sau khi rira, thém theo ty 1& 1:2,000 khang thé cta tho
khang-HRP (Cell Signaling #7074) trong 0,2% BSA/TBS-T va 0 trong thoi gian 1 gio &
nhiét d0 trong phong. Thuc hién phat hién sy phat quang hdéa hoc bé‘mg co chit
SuperSignal ELISA Pico (ThermoScientific #37069). Doc tin hiéu trén mday doc
EnVision dung chuong trinh cai dat cho sang loc UltraLUM.

Phén tich két qua:

Céc t& bao dbi ching dugc xir ly véi EGF duge dit 13 ¢6 dép tng cao nhit 13
100%. Véi @i ching am, ding 10uM CHV999 d chuén tic hoa sb liéu thanh c¢6 dap
g cao nhét 13 0%. V&i cac tham sb nay, tinh gia tri ICso cia mdi hgp chét cho mdi
dong té bao sir dung phép phén tich diéu chinh dudng cong khong tuyén tinh.

Diéu bién EGFR dich trong dong té bao HEKn (EGFR-WT)

Nubdi cay mo:
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Bao quan cic t& bao gbc sinh keratin 16p biéu bi cuia tré so sinh (Invitrogen #C-
001-5C) trong méi truong EpilLife (Invitrogen #M-EPI-500-CA) bd sung thém cac yéu
t6 tang truéng (Invitrogen #S-001-5). Thu cac té bao nay bing 0,05% Trypsin/EDTA
(Hyclone #SH30236,01) va tdi cic t& bao bing moi trudng EpiLife chira 5%
FBS/EpiLife. Trai ra dia nudi cdy véi néng do 1a 7500 té bao trong 50ul mdi truong
EpiLife (khong c6 yéu td ting trudng) vao mdi giéng cia dia tdi nudi ciy mo 384-giéng
(Greiner #789168G) va nudi céac té bao nay qua dém & nhi¢t 4o 37°C, do 4m 13 5% CO,
trong t 4m nudi cdy md. Chudn bi dudng cong 12-diém ciia hop chét xét nghiém béing
cach pha lodng lién tuc dung dich gbc 10 pM theo ty 18 1:3 trong DMSO vao dia 384-
giéng chira hop chit (Greiner #789201L). Ding thiét bi 50nl Pin Head (Perkin Elmer)
d& chuyén hop chét pha lodng lién tuc nay vao dia t& bao va sau d6 tiép tuc 1 cic té bao
nay trong 3 gid. Thuc hién kich thich sy tu phosphoryl héa ciia EGFR bing 10ng/ml
EGF (Preprotech #AF-100-15) trong thoi gian 5 phut trong til 4m nudi ciy mo.

ELISA Phospho-EGFR (Y1173):

Phu 18én b& mit cac giéng cia dia ELISA clng tring d6 gin két cao (Greiner
#781074) Sug/ml khang thé bt gitt khang-EGFR (R&D Systems #AF231) qua dém
trong 50mM dém cacbonate/bicacbonate c6 do pH 1a 9,5. Cac dia dugc ¢ dinh béng 1%
BSA (Sigma #A7030) trong PBS trong thoi gian 1 gid ¢ nhiét d§ trong phong. Thuc
hién cac budc rira v6i may Bio-Tek ELx405 Select™ dung 4 chu ky ciia 100ul TBS-T
(20mM Tris, 137mM NaCl, 0,05% Tween-20) mdi giéng. Loai bo méi trudng va ly giai
té bao trong 40ul dém ly giai chtta chit tic ché proteaza and phosphataza (1% Triton X-
100, 20mM Tris, c6 do pH 1a 7,5, ImM EDTA, ImM EGTA, 150mM NacCl, 1X cocktail
chét trc ché hoan toan (Roche #11 697 498 001), 1X cocktail chit (rc ché Phosphataza
loai II va loai III (Sigma #P5726 va #P0044)). Phan {mg ly gidi dién ra trong thoi gian
20 phut trén d4. Thém 25 ul phan phan udc vao mdi giéng cta dia ELISA duoc ¢ dinh
va i qua dém & nhiét d6 4°C va lic nhe. Thém theo ty 1& 1:500 khang thé khang-
phospho-EGFR (Cell Signaling #4407) trong 0,2% BSA/TBS-T va 1 trong thoi gian 1
gid & nhiét do trong phng. Sau khi rira, thém theo ty 18 1:2,000 khang thé cta tho khang-
HRP (Cell Signaling #7074) trong 0,2% BSA/TBS-T va u trong thoi gian 1 gio & nhiét
d6 trong phong. Thuc hién phat hién sy phéat quang héa hoc bang co cht SuperSignal
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ELISA Pico (ThermoScientific #37069). Poc tin hi¢u trén may doc EnVision dung
chuong trinh cai dat cho sang loc UltraLUM.

Phan tich két qua:

Céc té bao dbi ching duoc xtt ly véi EGF dugce dit 1a ¢6 dap tng cao nhit 13
100%. V&i dbi chimg 4m, ding 10uM CHV999 @ chuén tic hoa sb liéu thanh c6 dap
mg cao nhét 13 0% . V&i céc tham sb nay, tinh gia tri ICs cia mdi hop chét cho mbi

dong té bao str dung phép phan tich diéu chinh dudng cong khong tuyén tinh.

Piéu bién EGFR dich trong dong té bao HaCaT (EGFR-WT)

Nubi cdy mo:

Bao quan cac t& bio HaCaT trong 10% FBS/RPMI bd sung thém 100pg/ml
Penicillin/Streptomycin (Hyclone #SH30236,01). Thu cic té bio nidy bing 0,25%
Trypsin/EDTA (Hyclone #SH30042.1), tai huyén phii trong 5% FBS/DMEM Pen/Strep
va trai ra dia nudi cdy véi ndng do 1a 10,000 té€ bao mdi giéng trong 50pul mdi trudng
vao dia t6i 384-giéng véi ddy trong (Greiner #789068G). Nudi cac té bao nay qua dém &
nhiét do 37°C, do6 4m 1a 5% CO, trong ta Am nudi céy mo. Chuén bj duong cong 12-
diém ctia hop chat xét nghiém bing cach pha lodng lién tuc dung dich gbc 10 pM theo
ty 1& 1:3 trong DMSO vao dia 384-giéng chira hop chit (Greiner #789201L). Dung thiét
bi 50nl Pin Head (Perkin Elmer) dé& chuyén hop chét pha lodng lién tuc nay vao dia té
bao va sau dé tiép tuc U cdc té& bao nay trong 3 gid. Thuc hién kich thich sy tu
phosphoryl héa ciia EGFR bang 10ng/ml EGF (Preprotech #AF-100-15), dugc diéu ché
trong 2% FBS/PBS trong thoi gian 5 phit trong ti 4m nudi cdy mo.

ELISA Phospho-EGFR (Y1173):

Phu 1én bé mit cac giéng cuia dia ELISA clng tring d6 gin két cao (Greiner
#781074) Sug/ml khang thé bét giit khang-EGFR (R&D Systems #AF231) qua dém
trong 5S0mM dém cacbonate/bicacbonate c6 dd pH 1a 9,5. Cac dia dugc ¢ dinh béng 1%
BSA (Sigma #A7030) trong PBS trong thoi gian 1 gid ¢ nhiét dd trong phong. Thuc
hién cic bydc rira véi may Bio-Tek ELx405 Select™ dung 4 chu ky cia 100ul TBS-T
(20mM Tris, 137mM NaCl, 0,05% Tween-20) mdi giéng. Loai boé méi trudong va ly giai
té bao trong 40ul dém ly giai chira chét (c ché proteaza and phosphataza (1% Triton X-
100, 20mM Tris, c6 d6 pH 12 7,5, ImM EDTA, ImM EGTA, 150mM NacCl, 1X cocktail
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chét trc ché hoan toan (Roche #11 697 498 001), 1X cocktail chét trc ché Phosphataza
loai IT va loai IIT (Sigma #P5726 va #P0044)). Phan g ly giai dién ra trong thoi gian
20 phut trén da. Thém 25 ul phan phan udc vao mdi giéng cia dia ELISA duoc c¢b dinh
va U qua dém & nhiét d6 4°C va lic nhe. Thém theo ty 18 1:500 khéang thé khéang-
phospho-EGFR (Cell Signaling #4407) trong 0,2% BSA/TBS-T va 0 trong thoi gian 1
gi& & nhiét dd trong phong. Sau khi rira, thém theo ty 18 1:2,000 khang thé cta tho
khang-HRP (Cell Signaling #7074) trong 0,2% BSA/TBS-T va u trong thoi gian 1 gio &
nhiét do trong phong. Thuc hién phat hién su phat quang héa hoc bing co chit
SuperSignal ELISA Pico (ThermoScientific #37069). Poc tin hi€u trén may doc
EnVision dung chuwong trinh cai dét cho sang loc UltraLUM.
Phan tich két qua:

- Céc té bao dbi chimg duge xir 1y véi EGF duge dit 1a ¢ dp ting cao nhit 13
100%. Véi dbi chimg 4m, dung 10uM CHV999 d chuin tic héa sé lidu thanh ¢ dap
mg cao nhit 13 0% . V4i cac tham sb nay, tinh gia tri ICso cia mdi hgp chit cho mdi

dong té bao sir dung phép phan tich diéu chinh dudng cong khong tuyén tinh.

Két qua sinh hoc

Bang 1 gém cac gia tri ICsy xac dinh dugc tlr cac thir nghiém hoda sinh cia EGFR
nhu mo ta trén day. Trong bang 1, Ct A va B biéu dién céc gia tri ICso xac dinh duoc tur
EGFR (L858R/T790M) twong tmg 13 khong c6 hodc c6 budc tién u trong thdi gian 90
phit. Dai dién hop chét theo sang ché cho thy su e ché ICs, trong khoang tir < 1nM
dén 10pM, cu thé hon 1 trong khoang tir < InM dén 1puM.

Bang 1
IC50 (uM) | IC50 (uM) IC50 (M) | IC50 (M)
Vidu Cot A* Cot B** Vidu Cot A* Cot B**

1 0,007 <0,001 17-90 0,199 0,013

2 0,010 <0,001 17-91 0,198 0,007
3-1 0,005 <0,001 17-92 0,213 0,012
3-2 0,007 <0,001 17-93 0,390 0,059
3-3 0,156 0,011 17-94 0,002 <0,001
3-4 0,005 <0,001 17-95 0,002 <0,001
3-5 0,007 <0,001 17-96 0,106 0,011
3-6 0,010 <0,001 17-97 0,204 0,400
3-7 0,006 <0,001 17-98 0,840 0,058
3-8 0,009 <0,001 17-99 1,220 0,097
3-9 0,008 <0,001 17-101 0,990 0,193
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IC50 (uM) | IC50 (LM) IC50 (uM) | IC50 (uM)
Vi du Cot A* Cot B** Vi du COt A* Cot B**
3-10 0,006 <0,001 17-102 0,002 <0,001
3-11 0,005 <0,001 17-103 <0,001 <0,001
3-12 0,133 0,011 17-104 0,018 <0,001
3-13 0,007 <0,001 | 17-105,21-6 | 0,100 0,002
3-14 0,012 <0,001 17-106 0,038 0,002
3-15 0,084 0,005 17-107 0,320 0,380
3-16 0,352 0,36 17-108 0,048 0,005
3-17 0,676 1,204 17-109 0,025 <0,001
3-18 0,135 0,108 17-110 10,8 0,119
4,215 0,410 0,071 17-111 0,004 <0,001
5 0,008 <0,001 17-112 0,040 0,003
6 0,010 <0,001 17-113 0,003 <0,001
7 0,002 <0,001 17-114 0,001 <0,001
8,212 <0,001 <0,001 17-115 3,500 0,013
9 0,006 <0,001 17-116 0,011 <0,001
10 0,390 0,009 17-117 0,036 0,004
11 0,012 <0,001 17-118 0,680 0,005
12 0,271 0,016 17-119 0,062 0,008
13 1,63 0,113 17-120 0,690 0,028
14 0,16 0,009 17-121 0,127 <0,001
15 0,004 <0,001 17-122 0,062 <0,001
16 0,045 0,005 17-123 0,115 0,004
17-1 0,012 <0,001 17-124 0,200 0,008
172 0,018 0,002 17-125 0,068 0,003
17-3 0,026 <0,001 17-126 0,001 <0,001
17-4 0,135 0,006 17-127 0,002 <0,001
17-5 0,022 0,001 17-128 0,007 <0,001
17-6 0,189 0,010 17-129 0,002 <0,001
17-7 0,005 <0,001 17-130 0,119 0,006
17-8 7,000 0,137 17-131 0,005 <0,001
17-9 4,100 0,218 17-132 0,041 0,001
17-10 0,014 <0,001 17-133 0,018 0,001
17-11 <0,001 <0,001 17-134 0,930 0,010
17-12 0,064 0,003 17-135 0,620 0,008
17-13 0,006 <0,001 17-136 1,760 0,030
17-14 0,033 0,005 17-137 1,550 0,044
17-15 0,012 <0,001 17-138 0,147 0,009
17-16 0,007 <0,001 17-139 0,147 0,005
17-17 0,004 <0,001 17-140 0,940 0,043
17-18 0,014 <0,001 17-141 0,247 0,010
17-19 0,330 0,007 17-142 0,320 0,010
17-20 0,430 0,032 17-143 0,233 0,014
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IC50 (uM) | IC50 (uM) IC50 (LM) | IC50 (uM)
Vi dy Cot A* Cot B** Vi du Cot A* Cot B**
17-21 0,005 <0,001 17-144 0,002 <0,001
17-22 0,003 <0,001 17-145 0,001 <0,001
17-23 0,003 <0,001 17-146 0,002 <0,001
17-24 0,006 <0,001 17-147 0,002 <0,001
17-25 <0,002 <0,001 17-148 0,002 <0,001
17-26 0,005 <0,001 17-149 0,002 <0,001
17-27 0,021 0,002 17-150 0,003 <0,001
17-28 0,014 <0,001 17-151 0,001 <0,001
17-29 0,020 <0,001 17-152 0,002 <0,001
17-30 0,005 <0,001 17-153 0,002 <0,001
17-31 0,016 <0,001 17-154 0,002 <0,001
17-32 0,014 <0,001 17-155 0,002 <0,001
17-33 0,008 <0,001 17-156 0,001 <0,001
17-34 1,050 0,038 17-157 0,003 <0,001
17-35 0,006 <0,001 17-158 0,002 <0,001
17-36 10,6 0,350 17-159 0,002 <0,001
17-37 0,062 0,005 17-160 0,007 <0,001
17-38 0,117 0,006 17-161 0,008 <0,001
17-39 0,120 0,007 17-162 0,054 0,004
17-40 0,007 <0,001 17-163 0,070 0,005
17-41 0,008 <0,001 17-164 0,055 0,005
17-42 <0,002 <0,001 17-165 0,054 0,004
17-43 0,006 <0,001 17-166 0,039 0,003
17-44 0,007 <0,001 17-167 2,620 0,128
17-45 0,006 <0,001 17-168 1,110 0,095
17-46 0,092 0,005 17-169 1,750 0,186
17-47 0,009 <0,001 17-170 0,660 0,006
17-48 0,007 <0,001 17-171 2,400 0,316
17-49 0,029 0,001 17-172 1,750 0,268
17-50 0,009 <0,001 17-173 6,600 0,285
17-51 1,950 0,048 17-174 0,210 0,010
17-52 0,002 <0,001 17-175 0,004 <0,001
17-53 0,002 <0,001 17-176 0,018 <0,001
17-54 0,090 0,005 17-177 0,003 <0,001
17-55 0,007 <0,001 17-178 0,097 0,006
17-56 0,020 0,002 17-179 0,230 0,012
17-57 <0,001 <0,001 17-180 0,003 <0,001
17-58 0,005 <0,001 17-181 0,003 <0,001
17-59 0,105 0,006 17-182 0,472 0,022
17-61 0,004 <0,001 17-184 16,13 5,84
17-62 0,140 0,006 17-185 0,002 <0,001
17-63 0,003 <0,001 17-186 0,004 <0,001
17-64 0,020 0,001 17-187 0,022 0,001
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IC50 (uM) | IC50 (uM) IC50 (LM) | IC50 (uM)
Vi du Cot A* Cot B+ Vi du Cot A* Cot B**
17-65 0,004 <0,001 17-188 0,04 0,003
17-66 0,005 <0,001 17-189 0,005 <0,001
17-67 0,003 <0,001 17-190 0,003 <0,001
17-68 0,003 <0,001 17-191 0,004 <0,001
17-69 0,002 <0,001 17-192 0,003 <0,001
17-70 <0,001 <0,001 17-193 0,002 <0,001
17-71 0,002 <0,001 17-194 0,068 0,006
17-72 0,004 <0,001 17-195 0,116 0,007
17-73 <0,001 <0,001 17-196 0,374 0,025
17-74 0,003 <0,001 17-197 1,666 0,117
17-75 0,017 <0,001 13 2,590 0,041
17-76 <0,001 <0,001 19 0,218 0,010
17-77 0,003 <0,001 20 0,110 0,005
17-78 0,006 <0,001 21-1 0,171 0,012
17-79 0,005 <0,001 21-3 0,700 0,098
17-80 <0,001 <0,001 21-4 0,006 <0,001
17-81 0,002 <0,001 21-7A 2,010 0,560
17-82 0,007 <0,001 21-7B 0,008 <0,001
17-83 0,020 0,001 21-8A 0,620 0,033
17-84 0,049 0,003 21-8B 0,006 <0,001
17-85 0,038 0,003 21-9A 32,35 3,7
17-86 0,040 0,004 21-9B 0,894 0,024
17-87 <0,001 <0,001 21-10A 6,05 0,572
17-88 0,390 0,040 21-10B 0,222 0,014
17-89 1,010 2,320

* Cot A - EGFR (L858R/T790M) khong c6 budc tién @

**Cot B - EGFR (L858R/T790M) c6 budc tién 11 trong thoi gian 90 phut

Bang 2 gdm cac gia tri ICs, xac dinh dugc tir cac thir nghiém diéu bién EGFR dich
trong dong té bao dugc thiét ké NIH/3T3. Hop chit theo sang ché cho thdy su trc ché
ICso v6i L858R/T790M va L858R trong khoang tir < InM dén 10uM, cu thé hon 1a
trong khoang tir < 1nM dén 1uM. Mt khéc, hop chét theo sang ché cho thiy su Gc ché
ICso v6i dong té tao NIH3T3 EGFR WT trong khoang tir < 1nM dén 10 uM, va trong
mdt s6 trudng hop 12 trong khoang tir 1nM dén >10uM.
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Bang 2
Vidu | NIH3T3IC50 (uM) | NIH3T3IC50 (uM) | NIH3T3 IC50 (LM)
EGFR (L858R/T790M) | EGFR (L858R) EGFR (WT)
1 0,004 0,004 0,152
2 0,011 0,008 0,183
3-1 0,004 0,003 0,235
3-2 0,006 0,006 0,303
3-3 0,174 0,157 >7.6
3-4 0,005 0,003 0,058
3-5 0,006 0,006 0,259
3-6 0,032 0,018 0,114
3-7 0,021 0,009 0,890
3-12 0,123 0,050 1,130
3-13 0,022 0,014 0,410
3-14 0,012 0,011 0,780
3-15 0,148 0,111 7,300
5 0,011 0,015 0,259
6 0,002 0,004 0,340
7 0,001 0,001 0,019
8 0,001 0,001 0,021
9 0,002 0,008 0,101
10 0,037 0,340 >10,0
11 0,002 0,002 0,120
17-1 0,011 0,081 >10,0
17-2 0,015 0,018 0,380
17-3 0,015 0,034 0,860
17-4 0,058 0,062 1,400
17-5 0,011 0,008 0,172
17-6 0,244 0,700 6,000
17-7 0,003 0,015 0,550
17-8 0,370 5,500 >10,0
17-9 0,194 8.600 >10,0
17-10 0,003 0,007 1,650
17-11 0,002 0,015 1,540
17-12 0,008 0,052 4,400
17-13 0,001 0,008 0,430
17-14 0,003 0,016 1,080
17-15 0,006 0,017 0,204
17-16 0,017 0,015 0,282
17-17 0,005 0,008 0,211
17-18 0,004 0,020 2,480
17-19 0,044 0,330 >10,0
17-20 0,073 0,750 >10,0
17-21 0,004 0,007 0,320
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Vidu | NIH3T3IC50 (uM) | NIH3T3IC50 (uM) | NIH3T3 IC50 (M)
EGFR (L858R/T790M) | EGFR (L858R) EGFR (WT)
17-22 0,002 0,004 0,271
17-23 0,003 0,004 0,149
17-24 0,006 0,005 0,094
17-25 <0,001 0,002 0,057
17-26 0,005 0,003 0,139
17-27 0,005 0,012 0,670
17-28 0,010 0,004 0,283
17-29 0,017 0,028 0,820
17-30 0,004 0,003 0,167
17-31 0,005 0,019 0,750
17-32 0,004 0,007 0,206
17-33 0,005 0,002 0,224
17-34 0,221 0,530 >10,0
17-35 0,005 0,005 0,140
17-36 2.960 3,500 >10,0
17-37 0,042 0,032 1,650
17-38 0,049 0,093 1,920
17-39 0,072 0,221 5,200
17-40 0,008 0,017 0,490
17-41 0,004 0,012 0,440
17-42 0,002 0,002 0,053
17-43 0,004 0,014 0,480
17-44 0,003 0,015 0,390
17-45 0,003 0,002 0,057
17-46 0,031 0,002 0,057
17-47 0,003 0,002 0,052
17-48 0,004 0,005 0,122
17-49 0,027 0,006 0,330
17-50 0,009 0,005 0,086
17-51 0,650 0,470 7,600
17-52 <0,001 0,003 0,103
17-53 0,002 0,003 0,058
17-54 0,041 0,022 0,560
17-55 0,003 0,002 0,022
17-56 0,008 0,017 0,263
17-57 0,002 <0,001 0,020
17-58 0,002 0,002 0,026
17-59 0,019 0,020 0,370
17-60 0,002 0,002 0,012
17-61 0,003 <0,001 0,011
17-62 0,234 2,500
17-63 0,003 0,038
17-64 0,005 0,002 0,021
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NIH3T3 IC50 (uM)

Vi du NIH3T3 IC50 (uM) | NIH3T3 IC50 (LM)
EGFR (L858R/T790M) | EGFR (L858R) EGFR (WT)
17-65 0,002 0,002 0,012
17-66 0,009 0,005 0,129
17-67 0,001 0,004 0,050
17-68 0,001 0,002 0,023
17-69 <0,001 0,001 0,020
17-70 <0,001 0,001 0,035
17-71 0,002 0,002 0,029
17-72 0,001 0,004 0,063
17-73 <0,001 0,001 0,016
17-74 0,002 0,004 0,076
17-75 0,007 0,025 0,218
17-76 <0,001 <0,001 0,004
17-77 0,001 0,001 0,008
17-78 0,006 0,005 0,152
17-79 0,002 0,005 0,062
17-80 <0,001 <0,001 0,002
17-81 0,002 0,003 0,067
17-82 0,007 0,007 0,187
17-83 0,027 0,022 0,600
17-84 0,028 0,040 1,940
17-85 0,020 0,043 0,600
17-86 0,008 0,030 0,450
17-87 <0,001 <0,001 0,013
17-88 0,209 0,158 8,400
17-89 7,500 0,460 0,700
17-90 0,055 0,054 0,760
17-91 0,042 0,033 1,010
17-92 0,057 0,043 1,830
17-93 0,350 0,281 4,200
17-94 <0,001 0,001 0,031
17-95 0,002 0,002 0,026
17-96 0,004 0,016 1,980
17-100 0,026 0,340 >10,0
17-102 0,002 0,001 0,047
17-103 <0,001 <0,001 0,019
17-104 0,020 0,023 0,610
17-105 0,012 0,149 >10,0
17-106 0,007 0,124 >10,0
17-108 0,021 0,306 >10,0
17-109 0,028 0,032 0,880
17-110 0,460 4,700 >10,0
17-111 0,001 0,003 0,047
17-112 0,006 0,040 >10,0
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Vidu | NIH3T3IC50 (uM) | NIH3T3 IC50 (uM) | NIH3T3 IC50 (LM)
EGFR (L858R/T790M) | EGFR (L858R) EGFR (WT)

17-113 0,001 0,001 0,081
17-114 <0,001 0,002 0,143
17-115 0,165 1,600 >10,0
17-116 0,008 0,019 0,470
17-117 0,006 0,050 6,400
17-118 0,005 0,156 >10,0
17-119 0,008 0,051 5,000
17-120 0,860 8,200 >10,0
17-121 0,016 0,259 >10,0
17-122 0,020 0,176 >10,0
17-123 0,017 0,174 >10,0
17-124 0,023 0,271 >10,0
17-125 0,013 0,087 >7.6
17-126 <0,001 <0,001 0,024
17-127 0,001 0,004 0,099
17-128 0,002 0,006 0,186
17-129 0,002 0,002 0,045
17-130 0,016 0,094 1,410
17-131 0,002 0,010 0,311
17-132 0,012 0,047 2.870
17-133 0,006 0,041 1,290
17-134 0,073 0,630 >10,0
17-135 0,045 0,400 >10,0
17-136 6,500 >10,0 8,200
17-137 7,900 >10,0 >10,0
17-138 0,067 0,450 >10,0
17-139 0,043 0,305 >9,1
17-140 0,181 1,640 7,900
17-141 0,097 0,680 7,800
17-142 0,090 0,340 5,200
17-143 0,046 0,313 >10,0
17-144 <0,001 <0,001 0,029
17-145 0,001 <0,001 0,026
17-146 0,004 0,003 0,137
17-147 <0,001 <0,001 0,025
17-148 0,002 0,001 0,083
17-149 <0,001 <0,001 0,015
17-150 0,001 0,001 0,042
17-151 0,001 <0,001 0,014
17-152 0,001 <0,001 0,032
17-153 0,001 0,001 0,037
17-154 0,001 <0,001 0,010
17-155 0,002 0,002 0,065
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Vidu | NIH3T3IC50 (uM) | NIH3T3IC50 (uM) | NIH3T3 ICS0 (M)
EGFR (L858R/T790M) | EGFR (L858R) EGFR (WT)

17-161 0,009 0,006 0,281
17-167 0,140 4,800 >10,0
17-168 0,072 0,600 >2,77
17-169 0,140 1,750 8,200
17-170 0,010 0,390 >10,0
17-171 0,160 1,860 9,900
17-172 0,173 1,400 8,700
17-173 0,840 0,670 >10,0
18 6,300 >10,0 >10,0
19 0,026 0,226 >10,0
20 0,820 3,300 >10,0
21-1 0,120 2,230 >10,0
213 0,450 2,200 >10,0
214 0,002 0,004 0,239
21-7A 0,490 3,200 >10,0
21-7B 0,002 0,012 0,650
21-8A 0,138 0,211 0,980
21-8B 0,002 0,001 0,016

Bang 2 gdm cic gia tri ICsy x4ac dinh dwoc tir cac thir nghiém diéu bién EGFR dich
trong dong té bao dwoc thiét ké NIH/3T3. Hop chit theo sang ché cho thdy su e ché
ICs, v6i L858R/T790M va L858R trong khoang tir <InM dén 10uM, cu thé hon 13 trong
khoang tr < InM dén 1pM. Mait khac, hop chét theo sang ché cho théy su e ché ICs,
v6i dong té bao NIH3T3 EGFR WT trong khoang tir < 1nM dén 10uM, va trong mot sb
trirong hop 1 trong khoang tir InM dén >10uM.

Bang 3 gbm céc gia tri ICs x4c dinh dugc tir cac thir nghiém diéu bién EGFR dich
trong cac dong té bao H1975 (EGFR L858/T790M), H3255 (EGFR L858R), HCC827
(Del E746-A750), HEKn (EGFR WT) va HaCaT (EGFR WT). Hop chét theo sang ché
cho thiy su tic ché ICs, trong khoang tir InM dén 10uM, cu thé hon 1 trong khoang tir
< 1nM dén 1pM. Mit khac, hop chét theo sdng ché cho thiy su trc ché ICs, v6i cac dong
té bao HEKn (EGFR WT) vi/hoic HaCaT (EGFR WT) trong khoang tir 0,01pM dén
10puM, va trong mét s6 trudng hop 14 trong khoang tir 0,01 puM dén >10pM.
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Bang 3
Vidu H1975 H3255 HCC827 HEKn (HaCaT)
IC50 (uM) IC50 (uM) IC50 (uM) IC50 (uM)
1 0,008 0,012 0,002 0,450
2 0,010 0,015 <0,001 0,910
3-1 0,006 0,007 0,340
3-2 0,009 0,011 0,720
3-3 0,249 0,320 0,108 6,400
3-4 0,006 0,007 <0,001 0,320
3-5 0,008 0,012 <0,001 0,580
3-6 0,025 0,022 0,018 1,250
3-8 0,009 0,010 0,004 0,194
3-9 0,007 0,012 0,005 0,590
3-10 0,008 0,013 0,620
3-11 0,007 0,009 0,169
3-12 0,186 0,200 >10,0
3-13 0,019 0,012 0,900
3-15 0,086 0,090 0,040 4,500
3-16 0,899 2,532 (>10,0)
3-17 3,48 6,4 (>10,0)
3-18 1,054 0,719 0,48 (>10,0)
5 0,013 0,030 1,180
6 0,016 0,034 0,007 1,520
7 0,001 0,002 0,074
8 0,001 0,002 0,082
9 0,003 0,008 0,152
12 0,05 0,111 (>10,0)
13 0,113 0,312 (>10,0)
14 0,027 0,071 (2,064)
15 0,001 0,003 0,001 (0,139)
16 0,058 0,06 (1,099)
17-1 0,005 0,033 0,014 0,730
17-2 0,076 0,170 2,340
17-4 0,105 0,156 >10,0
17-12 0,010 0,147 0,030 >10,0
17-15 0,006 0,022 0,259
17-16 0,010 0,028 0,295
17-17 0,003 0,008 0,176
17-24 0,007 0,009 0,225
17-25 0,002 0,026 0,251
17-26 0,005 0,015 0,190
17-27 0,012 0,088 1,000
17-28 0,024 0,081 0,370
17-29 0,093 0,290 2,610

-238-




23667

Vidu H1975 H3255 HICC827 HEKn (HaCaT)
IC50 (LM) 1C50 (LM) 1C50 (M) 1C50 (LM)
17-30 0,010 0,037 0,313
17-33 0,005 0,065 0,259
17-35 0,004 0,005 0,285
17-37 0,128 0,135 >10,0
17-40 0,007 0,130 0,760
17-42 0,002 0,013 0,206
17-45 0,007 0,003 0,142
17-46 0,132 0,005 0,212
17-47 0,017 0,004 0,186
17-48 0,010 0,007 0,380
17-52 0,002 0,005 0,320
17-53 0,002 0,004 0,261
17-54 0,078 0,081 4,900
17-58 0,003 0,009 0,154
17-67 0,002 0,015 0,249
17-68 0,002 0,008 0,203
17-69 0,001 0,006 0,071
17-70 <0,001 0,007 0,185
17-71 0,002 0,003 0,134
17-72 0,003 0,012 0,220
17-74 0,002 0,011 0,261
17-75 0,026 0,085 3,140
17-76 <0,001 0,001 0,014
17-77 0,002 0,001 0,024
17-78 0,134 0,037 1,680
17-79 0,002 0,007 0,176
17-80 <0,001 <0,001 0,004
17-81 0,002 0,004 0,162
17-82 0,010 0,029 0,370
17-83 0,029 0,072 2,330
17-84 0,037 0,137 1,660
17-85 0,038 0,111 2,080
17-86 0,012 0,057 0,710
17-87 0,002 <0,001 0,037
17-94 0,001 0,002 0,045
17-95 0,003 0,003 0,127
17-103 0,001 0,002 <0,001 0,098
17-105 0,027 0,243 0,207 >10,0
17-106 0,009 0,083 0,153 >10,0
17-108 0,014 0,044 >10,0
17-109 0,014 0,043 1,680
17-111 <0,001 0,008 0,203
17-112 0,015 0,155 0,135 >10,0

-239-




23667

Vidu H1975 H3255 HCC827 HEKn (HaCaT)
IC50 (M) 1C50 (LM) IC50 (LM) 1C50 (WM)
17-113 0,002 0,004 <0,001 0,265
17-114 <0,001 0,004 0,100
17-117 0,013 0,290 0,243 >10,0
17-118 0,640 >10,0 >10,0
17-119 0,010 0,118 0,071 >6.9
17-122 0,016 0,390 0,090 >10,0
17-123 0,022 0,199 0,291 >10,0
17-124 0,022 0,490 >10,0
17-126 <0,001 0,002 <0,001 0,065
17-129 0,001 0,004 0,028
17-132 0,009 0,108 2.850
17-142 0,105 0,640 >10,0
17-144 <0,001 0,001 <0,001 0,072
17-145 0,001 0,002 <0,001 0,095
17-147 <0,001 0,002 <0,001 0,079 (0,044)
17-148 0,001 0,002 <0,001 0,077 (0,052)
17-149 <0,001 0,002 <0,001 0,076 (0,048)
17-150 0,002 0,003 <0,001 0,129 (0,059)
17-151 <0,001 0,001 <0,001 0,036
17-152 0,001 0,002 <0,001 0,112 (0,046)
17-153 <0,001 0,002 <0,001 0,061
17-154 <0,001 0,002 <0,001 0,079 (0,038)
17-155 0,002 0,002 <0,001 0,061
17-156 <0,001 0,002 <0,001 0,128
17-157 0,002 0,007 0,002 0,308
17-158 <0,001 0,002 0,082 (0,067)
17-159 <0,001 0,002 0,070 (0,084)
17-160 0,001 0,017 0,237
17-161 0,008 0,009 0,269
17-162 0,038 0,145 0,023 4,600
17-163 0,043 0,051 0,011 1,260
17-164 0,058 0,073 0,009 2,270
17-165 0,039 0,050 0,031 4,500
17-166 0,033 0,060 0,007 1,540
17-174 0,093 0,202 >10,0
’ ’ (>10,0)
17-175 0,002 0,004 0,289 (0,522)
17-176 0,014 0,020 0,004 0,870
17-177 0,004 0,004 0,093
17-178 0,117 0,106 0,038 4.200
17-179 0,234 0,188 5.400
17-180 0,001 0,001 0,001 (0,092)
17-181 0,001 0,001 0,001 (0,077)
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Vidu H1975 H3255 HCC827 HEKn (HaCaT)
IC50 (uM) | IC50 (uM) 1C50 (M) 1C50 (M)

17-182 0,77 0,422 (>10,0)
17-184 3,74 4,84 (>10,0)
17-185 0,001 0,002 0,001 0,044 (0,044)
17-186 0,002 0,01 0,002 0,291 (0,213)
17-187 0,013 0,014 0,002 (0,475)
17-188 0,016 0,039 0,01 (0,87)
17-189 0,003 0,005 (0,083)
17-190 0,002 0,003 (0,047)
17-191 0,002 0,003 (0,059)
17-192 0,002 0,002 (0,037)
17-193 0,001 0,002 0,001 (0,044)
17-194 0,041 0,067 0,016 (0,576)
17-195 0,036 0,181 0,045 (7.12)
17-196 0,277 0,295 (>10,0)
17-197 0,935 2,0 (>10,0)

19 0,168 2,020 >10,0

21-4 0,001 0,013 0,285
21-8B 0,004 0,002 0,095
21-9A >10 6.58 (>10,0)
21-9B 0,314 0,312 (>10,0)
21-10A >10 1,539 (>10,0)
21-10B 0,421 0,077 (6,09)

Can hiéu ring cac vi du va phuong an mé ta trén day chi véi muc dich minh hoa
sang ché va cac bién ddi hodc thay ddi nho khéc clia chiing c6 thé duoc tao ra boi cac
ngudi ¢6 hiéu biét trung binh trong linh virc ndy vanam trong pham vi vatam anh huéng cuaviéc ang
dung nay va pham vi bao hd dugc d& cap. Cac cong bd, sang ché va img dung sang ché
dugc trich dan trong ban md ta nay bing cach két hop bang viéc tham khao cho moi

muc dich.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (1) hodc chit hd bién cua né:

o (R")n
Gy (S

2 M
trong d6 vong A 13 aryl mot vong hogc hai vong ¢ 6 dén 10 canh; heteroaryl c6 5 dén
10 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir N, O va S; hodc di vong mot
vong hodc hai vong cé 4 dén 12 canh chtra 1 dén 4 nguyén tir khac loai duoc chon tir

N, O va S, va tiiy ¥ duoc thé bing oxo;

vong B 1a phenyl; heteroaryl c6 5 dén 6 canh chira 1 dén 3 nguyén tir khac loai dwoc
chon tr N, O va S; hodc di vong c6 5 dén 6 canh chira 1 dén 2 nguyén tir khac loai

dugc chon tt N, O va S, va tiy y dugce thé béng 0XO0;
E 1a NH hodc CHy;

R!' vaR" ddc 1ap 14 hydro; halo; xyano; C.¢ alkyl; Cy.¢ haloalkyl; heteroaryl cé 5 dén
6 canh chira 1 dén 4 nguyén tir khéc loai dugc chon tir N, O va S; phenyl, di vong cé 5
dén 6 canh chira 1 dén 2 nguyén tir khac loai duge chon tir N, O, S va P, va tuy y duoc
thé bing oxo; - X'-C(0)OR?; -X'-0-C(O)R?; -X'-C(O)R?;

X'-C(ONR'R’; -X'-C(O)NR*-X?-C(O)OR?; -X'-C(O)NR*-X*-S(0),, R% -X'-
NR'R’;

X'NR*-X2-C(0)R?; -X'-NR*-X2-C(0)OR?; -X'-NR*-X%-C(O)NR'R’;
“X'-NR*-X3-S(0),,R®; -X'-NR*S(0),R%; -X'-0S(0),R’; -X'-OR?; -X'-0-X*-OR’;
“X'-0-X*-8(0),R%; -X'-O-X*-NR*R’; -X'-S(0)2R®; -X'-S(0)p-X>-NR*R’;

-X'-C(O)NR*-X3-P(O)R®R®; -X'-NR*-X'-P(0)R*R®"; -X"'-0-X"-P(O)R*R®";
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“X'-“P(O)R®-X'-NR'R’; -X'-P(O)R®R®" hoic -X'-S(0),NR'R’; trong d6 m&i phenyl,
heteroaryl, hodc di vong trong R' khéng dwgc thé hodc duge thé bing 1 dén 3 nhém
dugc chon tir OH, halo, C;_¢ alkyl, Cy.¢haloalkyl va C,_¢haloalkoxy;

R? dugc chon tr hydro; halo; xyano; C,¢ alkyl; C, haloalkyl; heteroaryl c6 5 dén 6
canh chira 1 dén 4 nguyén tir khéc loai dugc chon tir N, O va S; phenyl, di vong c6 5
dén 6 canh chita 1 dén 2 nguyén tir khac loai duge chon tr N, O, S va P, va tuy y duogc
thé bing oxo; - X'-C(0)OR?; -X'-0-C(O)R?; -X'-C(O)R?;

X'-C(ONR'R’; -X'-C(ONR*-X3-C(O)OR’; -X'-C(O)NR*-X*-8(0)y», R% -X'-
NR'R;

- XINRE-X2-C(0)R?; -X'-NR*-X2-C(0)OR?; -X'-NR*-X%-C(O)NR'R?;

X -NR*-X3-S(0)0.2R%; -X!-NR*S(0),R; -X'-0S8(0),R%; -X'-OR?; -X'-0-X*-OR?;
X'-0-X*-8(0)42R’; -X'-0-X*-NR*R?; -X"'-S(0),R’; -X'-S(0)0-X3-NR*R’;
-X'-C(O)NR*-X*-P(O)R*R®; -X'-NR*-X'-P(O)R*R®; -X'-0-X"-P(O)R**R®;

-X'-P(O)R®-X'-NR'R’; -X'-P(O)R*R®; -X'-S(0),NR'R’ va ((4-axetylpiperazin-1-
yhmetyl); trong d6 mdi phenyl, heteroaryl, hoic di vong R* khéng dugc thé hoic
duogc thé bang 1 dén 3 nhém duoc chon tir OH, halo, C,.¢ alkyl, C;. haloalkyl va C;
haloalkoxys;

R?, R* va R’ doc 14p 13 hydro, C alkyl hodc Cy haloalkyl; hoic trong d6 R* va R
cting v6i N trong NR*R® ¢6 thé tao ra vong c6 4 dén 7 canh chira 1-2 nguyén tir khac
loai dugc chon tir N, O, S va P, va tuy y duoc thé béng 1 dén4 R’;

R%1a C,4 alkyl hoac C.¢ haloalkyl;

R% va R® doc 13p 1a hydroxy, C alkyl, Cy¢ haloalkyl, C,_4 alkoxy, C;.¢ haloalkoxy,
aryl mdt vong hodc hai vong c6 6 dén 10 canh; heteroaryl ¢6 5 d&én 10 canh chtra 1 dén

4 nguyén tr khac loai duge chon tir N, O va S; hodc di vong mot vong hodc hai vong
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c6 4 dén 12 canh chira 1 dén 4 nguyén tir khac loai dugc chon tt N, O va S, va tuy y

duoc the bang oxo;

Z1a trong d6 Y 1a O hodc NR";
R13 R14 R13 R14
ol ¥ O:S o
8,3 Z R14 R14 (o] q o
R'2 15 R” 16 R17
R @ (b) ()
R14
13 R14 R13 R14 o S |
o) 14 A1 ' ' X Nopis
\\ OR 0\/3 _ ~R15 0%2‘\ 15 q R
q 17
16 R17 R'Z 6 R17 R'% 16 p17 R'®R
(M)
(f) (9) (h)
14
R12 R12 | :]/""\((Rh
o];\é o% 0" We R 07 <o
16 R17
Nogw N (R) R (n)
m
(k) R™ (1)
12 12 16R17
R R R R
o CN CN o“~»"0 0° "0 O g 13T
(o cl B s ) 0-S o R™R
R12 R R2 R q or ® R
(p) (q) (r) (s) ‘

R’ vaR" doc lép 1a hydro, halo, C,¢ alkyl, C,¢ haloalkyl, OH, xyano, C,_alkoxy, C,.
haloalkoxys;

Rlla’ Rllb, RIIC, Rlld, Rlle’ Rllf, Rllg, Rllh, Rlli, Rll'], Rllk Vé Rlll d(l_:)c lép lé hydI‘O, C1_6
alkyl hodc C;_¢haloalkyl;
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R™?vaR" doc 13p 1a hydro, halo, xyano, C,.¢ alkyl hodc C;_¢ haloalkyl;

R™ vaR" doc lap 1a hydro, Cy alkyl, —-L'-R*, -(CR*R"),.3-R® hodc —L*-R% hozc R"
va R" ciing v6i N trong NRR" ¢6 thé tao ra vong c6 4 dén 7 canh chira 1-2 nguyén

tir khac loai dugc chon tr N, O, S va P, va tuy y dugc thé béng 1 dén 4 nhom R'3;

R'®vaR!' doc 13p 1a hydro hodc C,¢alkyl; hodc R'¢ vaRrY cung vagi cacbon ma ching

duoc gén vao c6 thé tao ra Cy4 xycloalkyl;

X' va X* doc 14p 1a lién két hodc C.qalkyl;

X 14 Cy¢alkyl;

X* 14 Cy ¢ alkyl;

R" 13 hydro, C, alkyl, COR*’, COOR*’, CONR*’R* hoic S(0),R*;
R* 14 C,4 alkyl, C,.6 haloalkyl hoic xycloalkyl;

R*! 13 hydro hogic Cy alkyl; hosic R* va R*' cling véi N trong NR**R*! ¢6 thé tao ra
vong c6 4 dén 7 canh chira 1-2 nguyén tir khac loai dugc chon t¥ N, O, S, P va tiiy y
duoc thé bing 1 dén 4 nhém R*;

R7, R va R® doc lap 1a oxo, halo, hydroxy, C,¢ alkyl, C,_¢ haloalkyl, Cy_ alkoxy hodc
Ci.¢ haloalkoxy;

R® ddc lap 1a C;.; xycloalkyl, hodc di vong c6 4 dén 10 canh chta 1 dén 3 nguyén tir
khac loai dugc chon tr N, O va S, va tay y dugc thé béng oxo; va R® khong dugc thé
hodc dugc thé bang C,alkyl, C,.¢ haloalkyl, -L*-R® hodc —L*-R;

R® va R® doc 14p 14 halo, xyano, hydroxy, -OR**, -NRR*, -NR-CO,R**, -NR-SO,-R*,
-NR-COR?, -NR-C(0)-NRR?, -OC(0)-NRR?, hoic C, alkyl dugc thé bing halo,
C,.¢ alkoxy, hydroxy hodc xyano;

R? va Rf doc 1ap 1a -SO,NRR?, -CONRR?, -C(0)OR*, -SO,R?* hoic C(O)R*;
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R** 14 Cy6 alkyl, C,haloalkyl, -L*-R** hoic ~(CR*R"),5-N(R*R"),;

R* 14 hydro, C alkyl, C;.ghaloalkyl, -L2-R*" hoic —(CRy),.5-N(R*R");
R* 1a C, alkyl, Cy.¢haloalkyl, —-L*-R**® hoiic~(CR’R");5-N(R*R"),;
R®? R va R¥° doc l4p 1a duoc chon tir RZ;

R, R* va R® doc lap 13 hydro hodc Cy alkyl;

L', 1% L vaL* doc 14p 1a lién két hoic «(CR™R®),.5; va

nvamdoc lap 13 1-3; vap vaqla 1 dén 4;

hodc mudi dugce dung cua no.

2. Hop chit theo diém 1 hodc mubi dugc dung ctia nd, trong dé hop chit nay cé
cong thtc (2):
o (R,
N "
B [ O—NH 3 R
\
2
(R )m Z (2)

trong d6 vong A 13 aryl mot vong hodc hai vong ¢ 6 dén 10 canh; heteroaryl c6 5 dén
10 canh chta 1 dén 4 nguyén tir khéc loai dugce chon tir N, O va S; hodc di vong cé 5
dén 6 canh chira 1 dén 2 nguyén tir khac loai duge chon tir N, O va S, va tily y duoc

thé bang oxo;
R'vaR" doc 1ap 1a hydro; halo; xyano; Cy.g alkyl; C;.¢ haloalkyl;

X'NR'R®; -X'-OR?; -X'-S(0)0,R% -X'-P(O)R®R®; phenyl khong duoc thé hodc
dugc thé bang Cy. alkyl; hoidc heteroaryl c6 5 dén 6 canh chira 1 dén 4 nguyén tir khac

loai dugc chon tir N, O va S;

R? duogc chon tir hydro, halo; xyano; C,_ alkyl; C;_¢haloalkyl;
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- X'-C(0)OR?; -X'-C(O)R?; -X'-C(O)NRR’; -X'-C(O)NR*-X>-C(0O)OR?;
“X'-C(O)NR*-X>-8(0)4,R%; -X'-NR'R’; -X'NR*-X-C(O)R?; -X'-NR*-X>-S(0)o,R";

-X'-0R?; -X'-0-X*-0R?; -X'-8(0)¢,R%; -X'-0-X*-NR'R’; hoic heteroaryl c6 5 dén 6
canh chira 1 dén 4 nguyén tir khac loai dugc chon tir N, O va S va khong duoc thé

hoic duge thé bing Cy.¢alkyl;

R’ R*va R’ doc 1ap 1a hydro, C; alkyl hodc C,¢ haloalkyl; hodc trong do R* va R’
cing v6i N trong NR*R® ¢6 thé tao ra vong c¢6 4 dén 7 canh chira 1-2 nguyén tir khac

loai duoc chon tir N, O, S va P, va tity ¥ dwgc thé bang 1-4 nhém R’;

R®, R va R® 1a C, ¢ alkyl;

11i re geX [N \ \ P r
R ; voi dieu kién Z 1a vong di vong c6 4

dén 7 canh khi Z 1a
Y 12 O hodc NR'’;
T R13 R13 R13 314
O=
PN R4 Oj/—\%LR“ (o) N (o) = N\ 15
12 N2 12 /N9 R
R R12 R R"R16 R17
(a) b (c)
R®1a ) (d)
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12

R
R14
(o] N / 0 :l%/k
q - jﬁ ]/’\@ // O\)

R16 R17 R15 R R14 ( ) )
(e)

R9, RIO, Rlla, Rllb, RllC’ Rlld, RllC, Rllf, Rllg, Rllh’ th, RIIJ, Rllk Vé. Rlll ].é. hydrO;
R'% R, R' vaR" doc 1ap 12 hydro hodc C;¢alkyl;

R vaR" doc 14p 13 hydro; C, alkyl; -C(0)O-(Ci alkyl); Cs_7 xycloalkyl khong duoc
thé hosc dugc thé bang C, alkyl; hodc R"vaRr? cung vagi N trong NRMR" ¢6 thé tao
ra ¢6 thé tao ra vong ¢6 4 dén 7 canh chtra 1-2 nguyén tr khac loai dugc chon tir N, O,
S vaP, vatuy y duogc thé béng nhém 1-4 RS,

R’vaR™ doc 1ép 1a oxo, halo, hydroxy, C, alkyl hodc C, alkoxy;
RY hydro, COR? hoic COOR%;

R* 1a C,¢alkyl;

plal;

m va q doc 1ap 1a 1 dén 2; va

vong B, X!, X2, X3 va X* van lanhu duoc xac dinh ¢ diém 1.

3. Hop chét theo diém 1 hoic 2 hodc mudi duge dung cta no, trong dé hop chét
nay c6 cong thirc (2A), (2B), (2C), (2D), (3A), (3B) hoic (30):
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o (R")n o (R"),
() v (s
G e G
N N
(R),. <%f7 (R?)rm z%tl
N N
\8 l8
R (2A) R (2B)
(RY),

(0]
N }—@ o (R"),
Gy e o ()
N '

N
R® (2C) (2D)

8
N/R
N
(3A) R? (3B)
o (R,
N
N
(R*)m
N-R®
Y\) (30).
4. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 3 hodc mudi dugc dung

cia no, trong d6 vong B cung véi nguyén tor ma né dugc gan vao tao ra phenyl,
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pyridyl hodc piperidyl dugc ngung tu, mdi nhém nay khong duge thé hoic duge thé
bing (R*)m; va

m va R? 1a nhu dugc x4c dinh ¢ diém 1 hoic 2.

5. Hop chit theo diém bat ky trong sé cac diém tir 1 dén 4 hodc mudi dugc dung
cda no, trong do:
vong A la phenyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, pyridin-2-onyl,
oxazolyl, furanyl, thiazolyl, imidazol[2,1-b]thiazolyl, imidazo[l,2-a]pyridinyl,
imidazo[1,5-a]pyridinyl hodc naphthyl, mdi nhém nay khong duoc thé hodc duoc thé
bing (R, vaR";

R', R" va n 1a nhu duoc x4c dinh & diém 1 hojc 2.

6. Hop chét theo diém bét k¥ trong s6 céc diém tir 1 dén 5 hodc mudi duoc dung

ctia no, trong d6 hop chét nay ¢ cong thirc (4):

o) wiw!
N >—< w2
= N/
[ D—nH w4<
\/\QN RY
(R?)n, N—R?

YV/ @

trong d6 W', W2, W va W* doc 14p 1a CR' hodc N; va

R, R", R%, R®, Y vam dugc x4c dinh & diém 1 hodc 2.

7. Hop chét theo diém bét k¥ trong s6 cac diém tir 1 dén 5 hodc mubi duoc dung

ctia n6, trong d6 hop chit nay c6 cong thic (5):

o _v\(1
% N >—< /w2
\\_NH 7
\/\@N% \Rf
(R*)m

8
N-R

)
trong d6 W' va W? doc 14p 1a CR' hoidc N; va
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R, R, R?, R® va m la nhu dugc x4c dinh & diém 1 hodc 2.

8. Hop chét theo diém bt ky trong sd cac diém tir 1 dén 7 hodc mudi duoc dung
cua nd, trong do R'vaRrR" doc 1ap 1a hydro; halo; xyano; C;¢ alkyl; C;.¢haloalkyl; X
NR*R’; -X'-OR’; -XI-S(O)O_2R6; phenyl khdng duogc thé hodc duoc thé b.%mg Ci.¢alkyl;
tetrazolyl hodc pyrolyl;

mdi X' 12 lién két hoic CHy;

R?, R* va R® doc 1ap 14 hydro, C, alkyl hodc Cy haloalkyl; hoic trong d6 R* va R’

cling v6i N trong NR*R’ tao ra piperidinyl; va

R®1a nhu duge xac dinh ¢ diém 1 hodc 2.

9. Hop chit theo diém bt ky trong s cac diém tir 1 dén 7 hoic mudi duoc dung
cua no, trong dé R'1a hydro, halo, xyano, C,_¢ alkyl, Cy.¢ haloalkyl, tetrazolyl, pyrolyl,
XI-NR'R, -X'-OR?, -XI-S(O)O_ZR6 hodc phenyl khong dugc thé hodc dugc thé br?lng
Cigalkyl;

R 1a hydro, halo hodc C,¢alkyl;

R3, R* va R® doc 1ap 14 hydro, Cy alkyl hodc C,¢ haloalkyl; hoac trong d6 R* va R®
cting v6i N trong NR'R® tao ra piperidinyl;

X! 1a lién két hoac CH,; va

R® 12 nhu dugc x4c dinh ¢ diém 1 hodc 2.

10.  Hop chit theo diém bat ky trong s6 cac diém tir 1 d&n 7 hodc mudi dugc dung
cta nb, trong d6 R' va R" doc 1ap 1a hydro; metyl; t-butyl; triflometyl; methoxy;
ethoxy; triflomethoxy; diflomethoxy; flo; chloro; xyano; dimetylamino; metylsulfonyl;
dimetylphosphoryl; tetrazolyl; pyrolyl; phenyl khéng dwgc thé hoic dugc thé bing
metyl; hodc piperidinyl.

11.  Hop chét theo diém bét ky trong s cac diém tir I dén 10 hodc mudi duge dung
cua nd, trong do:

R? 1a hydro; clo; metyl; triflometyl; metoxy; isoproproxy; xyano; hydroxymetyl;

metoxymetyl; etoxymetyl; metylsulfonyl; metylcacbonyl; cacboxy; metoxycacbonyl;
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carbamoyl; dimetylaminometyl; pyrolidinylmetyl khong dwogc thé hodc dugc thé bing
1-2 hydroxy, halo hodc metoxy; morpholinometyl; azeditinylmetyl khong duoc thé
hosic duoc thé bing 1-2 halo hoic metoxy; piperidinylmetyl; ((4-metyl-3-oxo-
piperazin-lyl)metyl); ((4-axetylpiperazin-1-yl)metyl); (1,1-dioxidothiomorpholin-4-
cacbonyl); pyrolidinyl cacbonyl khong dugc thé hodc duge thé bang 1-2 hydroxy;
pyrolidinyletoxy; (1,1-dioxidothiomorpholino)metyl; hodc 1,2,4-oxadiazolyl khong
dugc thé hodc dugc thé béng Cigalkyl;

theo cach khac, R? 13 ~CH,-N(CH;)-C(0)-CH,; -CH,-O-(CH,),-OCHj;
-CH,-N(CH3)-(CH,),-SO,(CHz); -C(O)NH-(CH,);.,-C(0)-OCH3;

-C(O)NH-(CHz) 1 -2-C(O)OH, hOéC _C(O)NH'(CHZ)Z‘SO2(CH3)

12. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 11 hodc mubi

R13 R13 314
N
= (o] Z Np15
o R4 12
R12 R'%16 R17
dugc dung cta nd, trong dé R® 1a (b) (d)
R12
14
07 R 07 ¥ “R®
AN N\R15 R1i q
q N R16
R16 R17 é15 R17
(e) hOé.C (f) :

trong do R vaRr" doc 1ap 1a hydro, C, alkyl hodc C;.; xycloalkyl; hodc R" va R
cing véi N trong NR™R" c6 thé tao ra azetidinyl, piperidyl, pyrolidinyl hoic
morpholinyl; trong d6 azetidinyl hodc pyrolidinyl nay cé thé tiy ¥ duoc thé bing 1-2

halo, metoxy hodc hydroxyl; va

R, RP, R' R' va q 1a nhu dugc x4c dinh & diém 1 hoic 2.

13. Hop chét theo diém bit ky trong sd cac diém tir 1 dén 12 hodc mudi

dugc dung ciia nd, trong d6 hop chét nay dugc chon tir:
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N-{7-clo-1-[(3R)-1-[4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-
2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-
2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[4-(3-floazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(3-floazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3R)-3-flopyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-flopyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-benzodiazol-
2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3S)-3-flopyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[4-(3,3-diflopyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(3,3-diflopyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3R)-3-metoxypyrolidin-1-yl]but-2-enoyl} azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-metoxypyrolidin-1-yl]but-2-enoyl }azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3S)-3-metoxypyrolidin-1-yl]but-2-enoyl}azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-{4-[(3R)-3-hydroxypyrolidin-1-yl]but-2-enoyl }azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-{4-[3-hydroxypyrolidin-1-yl|but-2-enoyl}azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-[(3S)-3-hydroxypyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-[3-hydroxypyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-1H-1,3-

benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;

-253-



23667

N-{7-clo-1-[(3R)-1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-
2-yl}pyridazin-4-cacboxamit;
2-metyl-N-{7-metyl-1-[(3R)-1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-
1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2-metyl-N-{7-metyl-1-[1-[(2E)-4-(pyrolidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-[(3R)-3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-[3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-[(3R)-3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl}-1H-
1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-[3-flopyrolidin-1-yl]but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[4-(azetidin-1-yl)but-2-enoyl]azepan-3-yl]-7-clo-1H-1,3-benzodiazol-2-
yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[4-(azetidin-1-yl)but-2-enoyl]azepan-3-yl]-7-clo-1H-1,3-benzodiazol-2-yl} -
2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[4-(3-hydroxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[4-(3-hydroxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(3-metoxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(3-metoxyazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(3,3-difloazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(3,3-difloazetidin-1-yl)but-2-enoyl]azepan-3-yl]-1H-1,3-

benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
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N-{5-metyl-1-[(3S)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-
2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-
27y1} -2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometyl)pyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometyl)pyridin-4-cacboxamit;
N-{7-clo-6-metoxy-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{7-clo-6-metoxy-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-(etensulfonyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(etensulfonyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-7-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-7-(pyrolidin-1-ylmetyl)-1H-1,3-benzodiazol-2-
yl}-3-(triflometyl)benzamit;
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N-{5-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-
1,3-benzodiazol-2-yl } pyridazin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-flobenzamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl|piperidin-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]piperidin-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-1,3-oxazol-5-cacboxamit;
N-{1-[(6R)-4-[(2E)-4-(dimetylamino)but-2-enoyl]-1,4-oxazepan-6-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[4-[(2E)-4-(dimetylamino)but-2-enoyl]-1,4-oxazepan-6-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[(6S)-4-[(2E)-4-(dimetylamino)but-2-enoyl]-1,4-oxazepan-6-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-imidazo[4,5-c]pyridin-2-yl}-3-
(triflometyl)benzamit;
N-{3-[1-(prop-2-enoyl)piperidin-3-yl]-3H-imidazo[4,5-c]pyridin-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl } benzamit;
N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-7-(triflometyl)-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-7-(triflometyl)-1H-1,3-benzodiazol-2-yl}-3-

(triflometyl)benzamit;
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N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-clo-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl } pyridazin-4-
cacboxamit;

N-{7-clo-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl} pyridazin-4-
cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;

N—{7-clo- 1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-1H-1,3-benzodiazol-
2-yl}pyridazin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl }-2-
metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-
4-cacboxamit;
N-{7-clo-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl }-3-
(triflometyl)benzamit;
N-{7-clo-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-(but-2-ynoyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(but-2-ynoyl)azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-

benzodiazol-2-yl)-3-flobenzamit;
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N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3,5-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-4-flobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,3-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,4-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,5-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3,4-diflobenzamit;
3-clo-N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-flobenzamit;
3-clo-N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2,4-diflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3,4,5-triflobenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridin-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-

benzodiazol-2-yl)pyrimidine-2-cacboxamit;
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N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyrimidine-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyrazin-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)pyridazin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3-metylbenzamit;
3-cyano-N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)benzamit;

3-clo-N-( 1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3-metoxybenzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-6-metoxypyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-6-(triflometyl)pyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-6-metylpyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metoxypyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-1-metyl-2-0x0-1,2-dihydropyridin-4-cacboxamit;
2-(dimetylamino)-N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-
1H-1,3-benzodiazol-2-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)imidazo[2,1-b][1,3]thiazol-6-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl|azepan-3-yl}-7-metyl-1H-1,3-

benzodiazol-2-yl)-3-methanesulfonylbenzamit;
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N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-3-(1H-1,2,3,4-tetrazol-1-yl)benzamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metylpyrimidine-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl|azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)imidazo[1,2-a]pyridin-6-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)furan-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]|azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-(piperidin-1-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl|azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-flopyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-4,5-dimetylfuran-2-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl }-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-(1H-1,2,3,4-tetrazol-1-yl)pyridin-4-cacboxamit;
2-tert-butyl-N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl } -7-metyl- 1H-
1,3-benzodiazol-2-yl)pyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metylpyridin-3-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)imidazo[1,5-a]pyridin-7-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-metyl-1,3-thiazol-5-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-7-metyl-1H-1,3-
benzodiazol-2-yl)-2-etoxypyridin-4-cacboxamit;
N-(1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl } -7-metyl-1H-1,3-
benzodiazol-2-yl)naphthalene-2-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(triflometyl)pyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(triflometyl)pyridin-3-cacboxamit;

-260-



23667

N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metylpyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metylpyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-flopyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-flopyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(1H-pyrol-1-yl)pyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-(1H-pyrol-1-yl)pyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metoxypyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metoxypyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metoxypyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-

benzodiazol-2-yl}-6-metoxypyridin-4-cacboxamit;
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N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-phenylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-phenylpyridin-4-cacboxamit;
6-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridin-3-cacboxamit;
6-clo-N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridin-3-cacboxamit;
5,6-dichloro-N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-
1H-1,3-benzodiazol-2-yl} pyridin-3-cacboxamit;
5,6-dichloro-N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-
1,3-benzodiazol-2-yl} pyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metoxypyridin-3-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-5-metoxypyridin-3-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(2-metylphenyl)pyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(2-metylphenyl)pyridin-4-cacboxamit;
6-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
6-metyl-N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-metylpyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-

benzodiazol-2-yl} pyridazin-4-cacboxamit;
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N-{7-metoxy-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-

yl} pyridazin-4-cacboxamit;
N-{7-metoxy-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl} pyridazin-4-
cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-(propan-2-yloxy)-
1H-1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-(propan-2-yloxy)-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-7-(propan-2-yloxy)-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[1-(prop-2-enoyl)azepan-3-yl]-7-(propan-2-yloxy)-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[4-(dimetylamino)but-2-ynoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[1-[4-(dimetylamino)but-2-ynoyl]azepan-3-yl]-7-metyl-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
(R)-N-(7-metyl-1-(1-(2-metyl-4,4-dioxido-5,6-dihydro-1,4-oxathiin-3-
cacbonyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)pyridazin-4-cacboxamit;
N-(7-metyl-1-(1-(2-metyl-4,4-dioxido-5,6-dihydro-1,4-oxathiin-3-cacbonyl)azepan-3-
yl)-1H-benzo[d]imidazol-2-yl)pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(5,6-dihydro-1,4-dioxin-2-yl)cacbonyl|azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{1-[1-[(5,6-dihydro-1,4-dioxin-2-yl)cacbonyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-[2-(piperidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-[2-(piperidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-[2-(pyrolidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-[2-(pyrolidin-1-ylmetyl)prop-2-enoyl]azepan-3-yl]-1H-1,3-

benzodiazol-2-yl}pyridazin-4-cacboxamit;
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N-{1-[(3R)-1-{2-[(dietylamino)metyl]prop-2-enoyl } azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-{2-[(dietylamino)metyl]|prop-2-enoyl}azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-[2-(morpholin-4-ylmetyl)prop-2-enoyl]azepan-3-yl}-1H-1,3-
benzodiazol-2-yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-[2-(morpholin-4-ylmetyl)prop-2-enoyljazepan-3-yl]-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridazin-4-cacboxamit;
N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl } pyridazin-4-
cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;

metyl 1-[1-(prop-2-enoyl)azepan-3-yl]-2-{[3-(triflometyl)benzene]amido}-1H-1,3-
benzodiazol-7-cacboxylat;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-4-yl}-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)pyrolidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)azetidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[1-(but-2-enoyl)azetidin-3-yl]-5-metyl-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-(triflometoxy)pyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-

benzodiazol-2-yl}-2-(triflometoxy)pyridin-4-cacboxamit;
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2-(diflometoxy)-N-{1-[(3R)-1-[4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-
1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2-(diflometoxy)-N-{1-[1-[4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}pyridin-4-cacboxamit;
2-clo-N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-(triflometoxy)pyridin-4-cacboxamit;
2-clo-N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-6-(triflometoxy)pyridin-4-cacboxamit;
N-{5-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl }-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl1}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{5-metyl-1-[1-(prop-2-enoyl)azepan-4-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl}benzamit;

N-{7-metyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl } benzamit;
2-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridin-4-cacboxamit;

2-metyl-N-{7-metyl-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl}pyridin-4-cacboxamit;

metyl 1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzene]amido}-1H-
1,3-benzodiazol-5-cacboxylat;

metyl 1-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzene]amido}-1H-1,3-
benzodiazol-5-cacboxylat;
N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-

benzodiazol-2-yl}benzamit;
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N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}benzamit;
N-[5-(morpholin-4-ylmetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
N-[5-(morpholin-4-ylmetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-
2-yl]-3-(triflometyl)benzamit;
2,6-dimetyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-
ylmetyl)-1H-1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
2,6-dimetyl-N-{7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)- 1H-
1,3-benzodiazol-2-yl} pyridin-4-cacboxamit;
N-{7-[(3-hydroxypyrolidin-1-yl)metyl]-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;

N-{7-[(3-hydroxypyrolidin-1-yl)metyl]-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;
N-(1-(1-acryloylazepan-3-yl)-7-(1,1-dioxidothiomorpholin-4-cacbonyl)-1H-
benzo[d]imidazol-2-yl)benzamit;
N-(7-cyano-1-{1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl}-5-(hydroxymetyl)-
1H-1,3-benzodiazol-2-yl)-3-(triflometyl)benzamit;
N-{1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-(prop-2-enoyl)piperidin-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-benzodiazol-2-
yl}-3-(triflometyl)benzamit;
N-[5-(piperidin-1-ylmetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl]-3-(triflometyl)benzamit;
N-[5-(piperidin-1-ylmetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl]-3-(triflometyl)benzamit;
N-{5-[(N-metylacetamido)metyl]-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(N-metylacetamido)metyl]-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-(5-{[(3R,4R)-3,4-dihydroxypyrolidin-1-ylJmetyl}-1-[(3R)-1-(prop-2-
enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl)-3-(triflometyl)benzamit;
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N-(5-{[3,4-dihydroxypyrolidin-1-yl]metyl}-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-
1,3-benzodiazol-2-yl)-3-(triflometyl)benzamit;
N-[5-(hydroxymetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl]-3-(triflometyl)benzamit;
N-[5-(hydroxymetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl]-3-
(triflometyl)benzamit;
N-[5-(metoxymetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-
yl]-3-(triflometyl)benzamit;

N-[5-(metoxymetyl)-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl]-3-
(triflometyl)benzamit;
N-[5-(etoxymetyl)-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl]-
3-(triflometyl)benzamit;
N-[5-(etoxymetyl)-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-2-yl]-3-
(triflometyl)benzamit;
N-{5-[(2-metoxyetoxy)metyl]-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(2-metoxyetoxy)metyl]-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-benzodiazol-
2-yl}-3-(triflometyl)benzamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-1-[ 1-(prop-2-enoyl)piperidin-3-yl]-1H-1,3-
benzodiazol-2-yl}-3-(triflometyl)benzamit;
2-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-
1H-1,3-benzodiazol-2-yl}pyridin-4-cacboxamit;

2-metyl-N-{7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}pyridin-4-cacboxamit;
N-(5-{[(2-methanesulfonyletyl)(metyl)amino |metyl } - 7-metyl-1-[ (3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-(5-{[(2-methanesulfonyletyl)(metyl)amino]metyl } -7-metyl-1-[ 1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-{5-[(2-metoxyetoxy)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-

benzodiazol-2-yl}benzamit;
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N-{5-[(2-metoxyetoxy)metyl]-7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}benzamit;
N-{7-[(dimetylamino)metyl]-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl} benzamit;
N-{7-[(dimetylamino)metyl]-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}benzamit;
N-{7-[(2-metoxyetoxy)metyl]-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl} benzamit;

N-{7-[(2-metoxyetoxy)metyl]-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl}benzamit;
N-[7-(hydroxymetyl)-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl]benzamit;
N-[7-(hydroxymetyl)-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-
yl]benzamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-((1,1-dioxidothiomorpholino)metyl)-1H-
benzo[d]imidazol-2-yl)benzamit;
N-(1-(1-acryloylazepan-3-yl)-7-((1,1-dioxidothiomorpholino)metyl)- 1H-
benzo[d]imidazol-2-yl)benzamit;
N-(7-{[(2-methanesulfonyletyl)(metyl)amino]metyl}-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-(7-{[(2-methanesulfonyletyl)(metyl)amino]metyl}-1-[ 1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)benzamit;

metyl 3-({2-benzamido-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl}formamido)propanoat;

metyl 2-({2-benzamido-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl}formamido)axetat;

axit 3-({2-benzamido-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl} formamido)propanoic;

axit 2-({2-benzamido-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-7-
yl}formamido)axetic;

N-[7-(3-metyl-1,2,4-oxadiazol-5-yl)-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-

benzodiazol-2-yl]benzamit;
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1-(1-acryloylazepan-3-yl)-2-benzamido-N-(2-(metylsulfonyl)etyl)-1H-
benzo[d]imidazol-7-cacboxamit;
N-(7-{[(3R,4R)-3,4-dihydroxypyrolidin-1-yl]cacbonyl}-1-[1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)benzamit;
N-(7-{[3,4-dihydroxypyrolidin-1-yl]cacbonyl}-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)benzamit;
N-[7-(3-metyl-1,2,4-oxadiazol-5-yl)-1-[4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-1,3-
benzodiazol-2-yl]benzamit;
N-(1-{4-[(2E)-4-(dimetylamino)but-2-enoyl]-1,4-oxazepan-6-yl }-7-(3-metyl-1,2,4-
oxadiazol-5-yl)-1H-1,3-benzodiazol-2-yl)benzamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]piperidin-3-yl]-5-(hydroxymetyl)-
1H-1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]piperidin-3-yl]-5-(hydroxymetyl)-1H-
1,3-benzodiazol-2-yl}-3-(triflometyl)benzamit;
2-metyl-N-[7-metyl-5-(piperidin-1-ylmetyl)-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl]pyridin-4-cacboxamit;
2-metyl-N-[7-metyl-5-(piperidin-1-ylmetyl)-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl]pyridin-4-cacboxamit;
N-[5-(azetidin-1-ylmetyl)-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl]-2-metylpyridin-4-cacboxamit;
N-[5-(azetidin-1-ylmetyl)-7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl]-2-metylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-hydroxypyrolidin-1-yl]Jmetyl}-7-metyl-1-[ (3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-hydroxypyrolidin-1-yl]metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-flopyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-flopyrolidin-1-ylJmetyl } -7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-flopyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
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N-(5-{[(3S)-3-metoxypyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-yl]metyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-(5-{[(BR)-3-metoxypyrolidin-1-yl]metyl } - 7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-7-metyl-1-[ (3R)-1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-diflopyrolidin-1-yl)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-floazetidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-floazetidin-1-yl)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-difloazetidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl}-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3,3-difloazetidin-1-yl)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-metoxyazetidin-1-yl)metyl]-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{5-[(3-metoxyazetidin-1-yl)metyl]-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-5-((1,1-dioxidothiomorpholino)metyl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-5-((1,1-dioxidothiomorpholino)metyl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(5-{[(3S)-3-metoxypyrolidin-1-ylJmetyl } -7-metyl-1-[ (3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl1)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-ylJmetyl}-7-metyl-1-[ 1-(prop-2-enoyl)azepan-3-yl]-1H-
1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-metoxypyrolidin-1-yl]metyl } -7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl1)-2,6-dimetylpyridin-4-cacboxamit;
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N-(5-{[(3S)-3-flopyrolidin-1-ylJmetyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-flopyrolidin-1-yl]metyl}-7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3R)-3-flopyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-
yl]-1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
2,3-diflo-N-(5-{[(3R)-3-metoxypyrolidin-1-yl]metyl}-7-metyl-1-[(3R)-1-(prop-2-
enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
2,3-diflo-N-(5-{[3-metoxypyrolidin-1-yl]metyl } -7-metyl-1-[ 1-(prop-2-enoyl)azepan-
3-yl]-1H-1,3-benzodiazol-2-yl)benzamit;
6-metyl-N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-
1H-1,3-benzodiazol-2-yl} pyridazin-4-cacboxamit;
6-metyl-N-{7-metyl-1-[1-(prop-2-enoyl)azepan-3-yl]-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl} pyridazin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-metoxypyrolidin-1-
ylJmetyl}-7-metyl-1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-metoxypyrolidin-1-ylJmetyl } - 7-metyl-
1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3R)-3-metoxypyrolidin-1-
ylJmetyl}-7-metyl-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-metoxypyrolidin-1-ylJmetyl } - 7-metyl-
1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-7-metyl-5-(pyrolidin-1-ylmetyl)-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-flopyrolidin-1-ylJmetyl }-7-
metyl-1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-flopyrolidin-1-ylJmetyl}-7-metyl-1H-
1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-flopyrolidin-1-yl Jmetyl}-7-
metyl-1H-1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
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N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[3-flopyrolidin-1-yljmetyl}-7-metyl-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;

metyl 1-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzene]amido} -
1H,4H,5H,6H,7H-imidazo[4,5-c]pyridin-5-cacboxylat;
N-{5-methanesulfonyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H,4H,5H,6H,7H-
imidazo[4,5-c]pyridin-2-yl1}-3-(triflometyl)benzamit;
N-{5-axetyl-1-[1-(prop-2-enoyl)piperidin-3-yl]-1H,4H,5H,6H,7H-imidazo[4,5-
c]pyridin-2-yl}-3-(triflometyl)benzamit; _

metyl 3-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzene]amido} -
3H,4H,5H,6H, 7H-imidazo[4,5-c]pyridin-5-cacboxylat;
N-{5-methanesulfonyl-3-[1-(prop-2-enoyl)piperidin-3-yl]-3H,4H,5H,6H,7H-
imidazo[4,5-c]pyridin-2-y1}-3-(triflometyl)benzamit;
N-{5-axetyl-3-[1-(prop-2-enoyl)piperidin-3-yl]-3H,4H,5H,6H,7H-imidazo[4,5-
c]pyridin-2-yl}-3-(triflometyl)benzamit;
N-{5-metyl-3-[1-(prop-2-enoyl)piperidin-3-yl]-3H,4H,5H,6H,7H-imidazo[4,5-
c]pyridin-2-yl}-3-(triflometyl)benzamit;
N-{1-[(3R)-1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-metoxypyrolidin-1-
yl]metyl}-1H-1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-but-2-enoyl]azepan-3-yl]-5-{[(3S)-3-metoxypyrolidin-1-yljmetyl}-1H-
1,3-benzodiazol-2-y1}-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[(3S)-3-metoxypyrolidin-1-yl]metyl}-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-
1H-1,3-benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-(5-{[3-metoxypyrolidin-1-yllmetyl}-1-[1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-
benzodiazol-2-yl)-2,6-dimetylpyridin-4-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metoxy-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{7-clo-1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-6-metoxy-1H-1,3-

benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
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N-{6-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-
1,3-benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{6-clo-1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-1,3-
benzodiazol-2-yl}-2-metylpyridin-4-cacboxamit;
N-{6-clo-1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-
1,3-benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;
N-{6-clo-1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-5-metoxy-1H-1,3-
benzodiazol-2-yl}-2,6-dimetylpyridin-4-cacboxamit;

axit 1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzene]amido}-1H-
1,3-benzodiazol-5-cacboxylic;

axit  1-[1-(prop-2-enoyl)piperidin-3-yl]-2-{[3-(triflometyl)benzene]amido}-1H-1,3-
benzodiazol-5-cacboxylic;
1-[(3R)-1-(prop-2-enoyl)piperidin-3-yl]-2-C-[3-(triflometyl)benzene]-1H-1,3-
benzodiazol-2,5-dicacboxamit;
1-[1-(prop-2-enoyl)piperidin-3-yl]-2-C-[3-(triflometyl)benzene]-1H-1,3-benzodiazol-
2,5-dicacboxamit;

axit 1-[1-(prop-2-enoyl)azepan-3-yl]-2-{[3-(triflometyl)benzene]amido}-1H-1,3-
benzodiazol-7-cacboxylic;
N-{7-metyl-1-[(6R)-4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-1,3-benzodiazol-2-yl} -
3-(triflometyl)benzamit;
N-{7-metyl-1-[(6S)-4-(prop-2-enoyl)-1,4-oxazepan-6-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit;
N-{1-[(3S)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl} -2—(triﬂ0metyl)pyridin-4-cacboxamit;l
N-{1-[(3S)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metyl-1,3-thiazol-5-cacboxamit;
N-{1-[(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metyl-1,3-thiazol-5-cacboxamit;
N-{1-[1-[(2E)-4-(dimetylamino)but-2-enoyl]azepan-3-yl]-7-metyl-1H-1,3-
benzodiazol-2-yl}-2-metyl-1,3-thiazol-5-cacboxamit;
N-{7-metyl-1-[(3S)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-

(triflometyl)benzamit; va
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N-{7-metyl-1-[(3R)-1-(prop-2-enoyl)azepan-3-yl]-1H-1,3-benzodiazol-2-yl}-3-
(triflometyl)benzamit; hodc mudi duge dung cua nd.
(R)-N-(7-clo-1-(1-(1-metyl-1,2,5,6-tetrahydropyridin-3-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(N-(7-clo-1-(1-(1-metyl-1,2,5,6-tetrahydropyridin-3-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R)-N-(7-clo-1-(1-(1-metyl-1,2,3,6-tetrahydropyridin-4-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(1-metyl-1,2,3,6-tetrahydropyridin-4-cacbonyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dimetylamino)-4-metylpent-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamino)-4-metylpent-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
tert-butyl 4-acryloyl-6-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-yl)-
1,4-diazepane-1-cacboxylat;
N-(1-(1-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit;
N-(1-(1-axetyl-4-acryloyl-1,4-diazepan-6-yl)-7-clo-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-benzo[d]imidazol-
2-yl)-2,6-dimetylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dicyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dicyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-metyl-5-((4-metyl-3-oxopiperazin-1-yl)metyl)-
1H-benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-7-metyl-5-((4-metyl-3-oxopiperazin-1-yl)metyl)-1H-

benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
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(R)-N-(5-((4-axetylpiperazin-1-yl)metyl)-1-(1-acryloylazepan-3-yl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(5-((4-axetylpiperazin-1-yl)metyl)-1-(1-acryloylazepan-3-yl)-7-metyl-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-
2-yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-
2-(dimetylphosphoryl)-6-metylisonicotinamit;

(R,E)-tert-butyl 4-(3-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-
yl)azepan-1-yl)-4-oxobut-2-enyl(metyl)carbamat;

tert-butyl  4-(3-(7-clo-2-(2-metylisonicotinamido)-1H-benzo[d]imidazol-1-yl)azepan-
1-yl)-4-oxobut-2-enyl(metyl)carbamat;
(R,E)-N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-
2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-
2-metylisonicotinamit; \
(R,E)-N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[ d]imidazol-
2-yl)-2,6-dimetylisonicotinamit;
N-(7-clo-1-(1-(4-(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-
2,6-dimetylisonicotinamit;
(R,E)-N-(1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-7-(triflometyl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-7-(triflometyl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-7-(triflometyl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-7-(triflometyl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(xyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(xyclopropylamino)but-2-enoyl)azepan-3-yl)- 1H-benzo[d]imidazol-

2-yl)-2-metylisonicotinamit;
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(R,E)-N-(1-(1-(4-(tert-butylamino)but-2-enoyl)azepan-3-yl)-7-clo-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-(4-(tert-butylamino)but-2-enoyl)azepan-3-yl)-7-clo-1H-benzo[d]imidazol-2-
yl)-2-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(1-metylcyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(1-metylcyclopropylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R)-N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-acryloylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-benzo[d]imidazol-
2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
(R,E)-N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(1-(1-but-2-enoylazepan-3-yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
(S,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-
2-metylisonicotinamit;
(S,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2,6-dimetylisonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-
2,6-dimetylisonicotinamit; |
(S,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
(R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)-6-metylisonicotinamit;
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(S,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)isonicotinamit;
N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)- 1H-benzo[ d]imidazol-2-yl)-
2-(dimetylphosphoryl)isonicotinamit; va
(R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-(dimetylphosphoryl)isonicotinamit;
hodc mudi dugc dung cua né.

14. Hop chit theo diém 1, trong d6 hop chédt ndy 1a (R,E)-N-(7-clo-1-(1-(4-
(pyrolidin-1-yl)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit, hodc mudi duge dung cua nd.

15. Hop chét theo diém 1, trong d6 hop chit nay 1a (R,E)-N-(7-clo-1-(1-(4-
(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit, hodc mudi dugc dung cda no.

16. Hop chét theo diém 1, trong d6 hop chét nay 1a (R,E)-N-(7-clo-1-(1-(4-
(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-2,6-
dimetylisonicotinamit, hodc mudi duge dung cta nd.

17. Hop chit theo diém 1, trong d6 hop chit nay la (R,E)-N-(1-(1-(4-
(dimetylamino)but-2-enoyl)azepan-3-yl)-7-metyl-1H-benzo[d]imidazol-2-yl)-2-
(triflometyl)isonicotinamit, hodc mubi duge dung cuia nd.

18.  Hop chét theo diém 1, trong d6 hop chat nay 13 (R)-N-(1-(1-acryloylazepan-3-
yl)-7-clo-6-(2-(pyrolidin-1-yl)etoxy)-1H-benzo[d]imidazol-2-yl)-2,6-
dimetylisonicotinamit, hodc mudi duge dung cuia nd.

19. Hop chét theo diém 1, trong d6 hop chat nay 1a (R,E)-N-(7-clo-1-(1-(4-
(metylamino)but-2-enoyl)azepan-3-yl)-1H-benzo[d]imidazol-2-yl)-2-
metylisonicotinamit, hodc mudi dugc dung cta no.

20. Hop chét theo diém bt ky trong s cac diém tir 1 dén 19, trong d6 hop chit nay
¢ dang mubi duge chon tir mudi cua axit clohydric, mesylat, tosylat, bromua, maleat
va nitrat.

21.  Duogc phim chira hop chét theo diém bét ky trong s cac diém tir 1 dén 19 hosc

muoi dugc dung ctia nd, va chat mang dugc dung.
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22.  Duoc phdm két hop chtra hop chét theo diém bit ky trong s cac diém tir 1 dén

19, hoac mudi duge dung cia nd, va chat hda tri licu.

23. Hop chit (R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit hodc mubi dugc dung cua no, dé su

dung trong tri li¢u.

24.  Hop chét (R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H- -
benzo[d]imidazol-2-yl)-2-metylisonicotinamit, hodc mudi duoc dung cua né, dé sir
dung trong phuong phap diéu tri tinh trang bénh trung gian boi thu thé yéu td ting
trudng biéu bi (EGFR), trong d6 tinh trang bénh trung gian bdi EGFR 12 ung thu phéi
khong té bao nho (NSCLC).

25. Hop chét (R,E)-N-(7-clo-1-(1-(4-(dimetylamino)but-2-enoyl)azepan-3-yl)-1H-
benzo[d]imidazol-2-yl)-2-metylisonicotinamit, hoic mudi duwoc dung cia né, dé sir
dung trong phwong phap diéu tri tinh trang bénh trung gian béi thu thé yéu td ting
truong bidu bi (EGFR), trong d6 EGFR nay 1a EGFR thé dot bién, va EGFR thé dot
bién nay bao gdm G719S, G719C, G719A, L858R, 1.861Q, dot bién xéa exon 19 hoic
dot bién cheén thém exon 20; va tily y trong ¢6 EGFR thé dot bién nay con chira dot
bién khang EGFR T790M, T854A hoic D761Y.
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