BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

cmesesemonmeroe Y HNEHININ
CUC SO HUU TRi TUE
1-0035280
sy COTD 403/04; AGIP 17/14; COTD (13) B

403/14; A61K 31/506; A61P 37/00
(21) 1-2019-04440 (22) 16/01/2018
(86) PCT/EP2018/051038 16/01/2018 (87) WO2018/134213 26/07/2018
(30) 62/447,057 17/01/2017 US
(45) 25/04/2023 421 (43) 30/01/2020 382A

(73) ASTRAZENECA AB (SE)
SE-151 85 Sodertilje, Sweden

(72) NILSSON, Karl, Magnus (SE); ASTRAND, Annika, Birgitta, Margareta (SE);
BERGGREN, Anna, Ingrid, Kristina (SE); JOHANSSON, Johan, R. (SE); LEPISTO,
Matti, Juhani (SE); KAWATKAR, Sameer, Pralhad (US); SU, Qibin (US); KETTLE,
Jason, Grant (GB).

(74) Cong ty Luat TNHH Pham va Lién danh (PHAM & ASSOCIATES)

(54) CHAT UC CHE CHON LOC KINAZA LIEN HOP VOI JANUS 1 (JAK1) VA
DUQC PHAM CHUA NO
(57) Sang ché dé cap dén hop chat co6 Cong thure (1)

Re/
Y @LS,
H

£ 00

va cac mudi duoc dung cua ching, trong do R;-Rg c6 nghia. bét ky trong s6 cac nghia duoc
xéc dinh trong ban mo ta. Sang ché con dé cap dén duoc pham chira hop chit c6 Cong thire

(D.
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Linh vire k§ thuat dwoc dé cip

Sang ché dé cap dén cac hop chét c6 hoat tinh trc ché kinaza lién hop véi Janus
1 (JAK1) chon loc. Sang ché con d& cép dén dugc pham chira cac hop chit nay.

Tinh trang ky thuit ciia sang ché

Ho JAK (kinaza két hop véi Janus) bao gdm bdn tyrosin kinaza khéng thu thé,
JAK1, JAK2, JAK3 va Tyk2, ma déng vai trd quan trong trong viéc bién nap tin hiéu
trung gian boi xytokin va yéu t sinh truéng (Schindler C, va Darnell JE Jr., Annu.
Rev. Biochem. 1995;64;621-651). Kinaza JAK1 tuong tic vdi, trong sd nhimg loai
khac, thu thé cuta interferon tuyp I (vi du, IFNalpha), interferon tuyp II (vi du,
IFNgamma), chudi gamma chung yc (vi du, IL-2, IL-4, IL-7, IL-9, IL-15 va IL-21), va
ho interleukin-6 (IL-10, IL-13 va IL-22) (N Engl J Med 2013, 368, 161-170). Sau khi
cac xytokin nay lién két v6i thu thé ctia ching, xay ra qué trinh oligome héa thu thé,
dan dén dubi té bao chit cia JAK kinaza duoc két hop di chuyén vao ving lan cin va
tao didu kién cho qua trinh trans-phosphoryl héa va hoat héa gdc tyrosin trén JAK
kinaza. JAK kinaza d3 phosphoryl héa lién két va hoat héa nhiéu protein Truyén tin
hiéu va hoat héa phién ma (STAT) khac nhau. Céc protein STAT nay sau d6 dime hdéa
va dich chuyén vao hat nh4n noi chiing thuc hién chirc nang 1am phén tir phat tin hiéu
va yéu t6 phién mi va cudi cling lién két v6i trinh tir ADN dic hiéu cé mat trong trinh
tu khoi dong cia gen ddp Ung xytokin (Leonard et al., (2000), J. Allergy Clin.
Immunol. 105:877-888). Nhiéu bénh suy gidm mién dich v cac bénh ty mién khac
nhau nhu di ¢mg, bénh hen, bénh rung téc ving, tir chbi ciy ghép (ghép cing loi),
viém khép dang thép, teo co xo ctmg cdt bén va da xo cting, va ung thu ran va huyét
hoc do gian doan tin hiéu trong con duong JAK/STAT. Xem vi du, Frank, (1999), Mol.
Med. 5:432-456 Vijayakriishnan et al, Trends Pharmacol. Sci 2011, 32, 25-34 va
Flanagan et al,; Open Rheumatol J. 2012, 6, 232-244; N Engl J Med 2013, 368, 161-
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170; Exp. Dermatol. 2014, 23, 7-11; J. Med. Chem.2014, 57, 5023-5038, J Allergy
Clin Immunol 2014;133:1162-74, va Expert Opin Orp Drug(2015) 3 (4), 419-431.

Yéu t6 quan trong ctia JAK1 1 kha ning bat cap v6i JAK kinaza khac & ving
noi bao ciia cic nhém phu thu thé khac nhau. Vi du, JAK3 két hop véi chudi gamma
chung (yc) ciia nhiéu thy thé xytokine khac nhau va bat cap v6i JAK1 (Immunol. Rev.
2008, 223, 132-142). Pi duoc chi ra ring JAK1 13 ¢ vu thé so véi JAK3, va e ché
JAK1 14 da dé 1am bét hoat su phat tin hidu qua chudi gamma chung bét ké hoat tinh
JAK3 (Chem. Biol. 2011, 18 (3), 314-323). Do d6, viéc trc ché chon loc cia JAK1 ¢6
thé di dé diéu tri nhiéu bénh viém va bénh trr mién lién quan dén phat tin hiéu xytokin
qua con dudng JAK1/JAK3-STAT. Tuy nhién, viéc phat trién chit trc ché JAK1 chon
loc ma c6 it &én khong c6 hoat tinh khéng nhim dich déi voi cac JAK kinaza khéac 1a
thach thirc. Cu thé 13, cac hop chét duoc x4c dinh 13 chit Gc ché chon loc JAK1 hién
trong phét trién 1am sang chi thé hién tinh chon loc JAK1 cén bién. (Future Med.
Chem. (2015) 7(2), 203-235). Vi du, ty 1¢ tinh chon loc JAK1/JAK2 dugc bdo cao
trong thir nghiém sinh héa d6i véi chét e ché JAK1 trong phét trién hoat tinh dé diéu
tri cdc bénh ty mién, nhu Filgotinib (J. Med. Chem. 2014, 57, 9323-9342) va ABT-494
(W02015061665 - Fig 1) 12 2,8 dua trén ICs, duoc do & xép xi Km cia ATP. Do do,
ky vong 13 cac hop chét ndy s& c6 hoat tinh nhim dich nhit dinh dbi véi cac JAK
kinaza khac va do do, tdc dung phu bd sng ma co thé bi han ché véi cac chét e ché
JAK1 chon loc hon. Do d6, van ¢6 nhu ciu dé phat trién cac chit uc ché JAK1 hiéu
luc cao chon loc dé diéu tri rdi loan lién quan dén JAK1, chéng han, bénh bach ciu, u
lympho, tir chdi cdy ghép (vi du, tir chdi cdy ghép dao tuy, tng dung cdy ghép tiy
xuong (vi du, bénh vat chd v6i manh ghép), cac bénh tu mién (vi du, dai thao dudng
tuyp 1), va bénh viém (vi du, bénh hen, phan Uing di tng), khong cé tac dung phu thuc

té hodc cam nhén dugc lién quan dén hoat tinh ngoai muc tiéu, nhu bénh thiéu mau.
Bén chat ky thuit cia sang che

Do d6, muc dich ctia sang ché 12 tao ra hop chét c6 hoat tinh tc ché kinaza lién
hop v6i Janus 1 (JAK1) chon loc.

Sang ché lién quan dén cic hop chét c6 hoat tinh trc ché JAK1 chon loc. Theo
d6, sang ché d& xut hop chét c6 Cong thirc (I):



35280

5

N

F O O Cong thic (T)
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trong do:
mdi Ry, R3, va Ry doc 14p duge chon tir hydro va fnetyl;
R, dugc chon tir hydro, metyl, va -CH,CH,0OH;
nla 1 hodc 2;
R5 dugc chon tir metyl, etyl, va -CH,ORg;
Rg dugc chon tir metyl, clo, va flo;
R; dugc chon tir metyl, etyl, va xyclopropyl; va
Rg dugc chon tir metyl, etyl va benzyl;
hodc mubi duge dung cua chiing.

Sang ché con dé xuit dugc phim c6 chira hop chét ¢ Cong thic (I), hodc mubi

dugc dung clia chiing, va chat pha lodng, ta dugc hodc chit mang duoc dung.

Sang ché con boc 16 phuong phap didu tri rdi loan lién quan dén JAK1 (vi du,
dai thao dudng tuyp 1, luput, da xo ctng, viém khép dang thip, bénh vay nén, bénh
hen, viém da tang di tng, rbi loan tuyén giap tw mién, viém loét dai trang, bénh Crohn,
COPD, bénh dém bach tang, va bénh rung téc viing) bao gdm viée ding cho dbi tuong
luong c6 hiéu quéa ciia hop chit c6 Cong thire (I), hoic mudi dugc dung cua chung.
Theo phuong 4n khac, sang ché boc 16 viéc sir dung hop chit c6 Cong thire (I) dé didu
tri ri loan lién quan dén JAK1 bao gém viéc dung cho dbi tugng lugng cé hiéu qua

ctia hop chit c6 Coéng thic (I), hoic mudi duoc dung cia ching. Theo phuong 4n
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khac, sang ché boc 16 viée sit dung hop chét c6 Cong thirc (I), hoic mudi duge dung
clia chiing, trong san xuét thubc hodc ché phim d diéu tri réi loan lién quan dén
JAK1. Theo phuong 4n khac, sang ché boc 16 dugc phdm c6 chira hop chit cé6 Cong

thic (I), hodc mubi duogc dung cua ching, dé diéu tri rdi loan lién quan dén JAK1.

Sang ché con boc 16 phuong phap tic ché JAK1 & ddi tugng bao gdm viée ding
cho dbi twong luong c6 hiéu qua ciia hop chét c6 Cong thire (I), hodc mubi duoc dung
ctia chung. Theo phuong an khéc, sang ché boc 16 viée sir dung hop chét cé6 Cong thire
(I), hodc mubi duge dung cua ching, dé trc ché JAK1 & ddi tuong bao gém viéc dung
cho dbi tuong luong c6 hiéu qua cua hop chét c6 Cong thuce (I), hoac mubi dugc dung
cua chung. Theo phuong an khéac, sang ché boc 10 viée sir dung hop chét c6 Coéng thirc
(I), hozc mudi duoc dung ciia chung, trong san xuit thudc hoic ché phim dé wc ché
JAK1 & d6i tuong. Theo phuong 4n khac, sang ché boc 16 duoc phdm c6 chira hop

chat c6 Cong thic (I), hodc mubi duge dung cia chung, dé wc ché JAK1 & dbi tuong.

Sang ché con dé xuét quy trinh va hop chit trung gian hiru dung trong viéc diéu
ché hop chét c6 Céng thic (I).

Mo ta van tat cac Hinh vé

Fig. 1 minh hoa biéu d6 nhidu xa bot tia X cia dang tinh thé ctia hop chét tiéu dé
duogc liét ké vi du 35.

Fig. 2 minh hoa diém chi sb téc (HIS) sau khi diéu tri chudt C3H/HeJ méic bénh
rung téc ving duge thiét 1ap véi 0,5 mg/kg hop chét ciia Vi du 35 so v6i chudt khong

duoc diéu tri.

Fig. 3 minh hoa phan tram giam bach ciu 4i toan trong viéc rira phé quéan phé
nang & chudt Brown Norway duoc thir thich OVA sau khi diu tri bang hop chit cia
Vi du 35 so v6i chudt dugc thir thach, nhung khong dugce diéu tri.

M6 ta chi tiét sang ché
Hop chit

Theo mét phuong 4n, sang ché boc 16 hop chéit c6 Cong thire (I):
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Cong thuc (I)
trong do:
mbi Ry, Rs, va R, doc 1ap duoc chon tir hydro va metyl;
R, duoc chon tir hydro, metyl, va -CH,CH,OH;
nla 1 hodc 2;
Rs dugc chon tir metyl, etyl, va —-CH,ORg;
Rg dugc chon tir metyl, clo, va flo;
R; duoc chon tir metyl, etyl, va xyclopropyl; va
Rg duoc chon tir metyl, etyl va benzyl;
hodc mubi duge dung ctia ching.

Theo mot sb phuong an, mdi trong s6 Ry-Ry doc 1ap dugc chon tir hydro va

metyl.
Theo mdt sb phuong an, R, R3, va Ry déu 1a hydro.
Theo mét sb phwong 4n, n 13 1.
Theo mdt sb phuong 4n, Rs 13 metyl hoac —CH,ORs.
Theo mot sb phuong 4n, R¢ 1a metyl hoac flo.

Theo mot s& phuong 4n, R; 13 metyl.
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Theo mdt sb phuong 4n, Rg 12 metyl.

Theo it nhit mot phuong an, Ry, R; va Ry 1a H; R, 1a metyl; R 12 flo; R, 1a
metyl; Rs 1a -CH,0Rg; va Rg 1a metyl.

Theo mdt phuong 4n, hop chat c6 Céng thirc (I) 13 hop chét cé Cong thire (Ia):

R6a = N
I .
\NAN@%RH
H o O

Cong thuc (Ia)
trong do:
mdi Ry, R3a, va Ry, doc 14p dugce chon tir hydro va metyl;
R,, duoc éhon tir hydro, metyl, va -CH,CH,OH;
nla 1 hodc 2;
Rs, dugc chon tir metyl, etyl, va —CH,ORg,;
Rg. dugc chon tir metyl, clo, va flo;
R, dugc chon tir metyl, etyl, va xyclopropyl; va
Rg, dugce chon tir metyl, etyl va benzyl;
hodc mubi dugc dung cua ching.

Theo mét sb phuong 4n, mdi trong s6 Ry,-Ry, doc lap dugc chon tir hydro va

metyl.
Theo mdt sb phuong an, Ry,, Rj,, va Ry, déu 1a hydro.

Theo mot sb phuong 4n, n1a 1.
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Theo mdt sb phuong an, Rs, 1a metyl hodac —CH,ORg,.
Theo mdt sb phuong an, R¢, 12 metyl hodc flo.

Theo mdt sb phuong 4n, R, 1a metyl.

Theo mét s6 phurong 4n, Rg, 13 metyl.

Theo it nhit mot phuong 4n, Ry,, Rs, VA Ry, 13 H; Ra, 13 metyl; Ry, 12 flo; Ry, 12
metyl; Rs, 1a -CH,ORg,; va Rg, 1a metyl.

Theo mdt phuong 4n, hop chét c6 Cong thie (I) 13 hop chit c6 Cong thirc (Ib):

|
o s
H L d™o

Cong thire (Ib)
trong do:
Rs, dugce chon tir metyl, etyl, va —CH,ORgy,;
Rgp, dugce chon tir metyl, clo, va flo;
R7, dugc chon tir metyl, etyl, va xyclopropyl; va
Rgy, dugce chon tir metyl, etyl va benzyl;
hodc mubi duge dung cda chung.
Theo mdt s6 phuong 4n, Rs, 13 metyl hoic —CH,ORyp.
Theo mdt sb phuong an, R, 1a metyl hoac flo.
Theo mét s6 phuong 4n, Ry, 13 metyl.

Theo mot sb phuong an, Rg;, 1a metyl.
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Theo it nhit mot phuong 4n, Ry, 12 flo; Ry, 12 metyl; Rs, 12 ~CH,ORgy,; va Rgy 1a

metyl.

Theo mot sb phuong an, sang ché boc 16 hop chét cua Béang 1, hodc mubi dugc

dung cta chung:

Bang 1

Vidu Sb

Céu trtic héa hoc

Tén

Vidul

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-y1)-2-(4-(2-
hydroxyetyl)piperazin-1-
yl)propanamit

Vidu2

(R)-N-(3-(2-(2-flo-3-
(metylsulfonyl)phenylamino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-

metylpiperazin-1-yl)propanamit

Vidu3

(R)-N-(3-(2-(3-(etylsulfonyl)-2-
flophenylamino)-5-
metylpyrimidin-4-yl)-1H-indol-
7-yl)-2-(4-metylpiperazin-1-
yl)propanamit

Vidu4

(R)-N-(3-(2-(3-
(xyclopropylsulfonyl)-2-
flophenylamino)-5-
metylpyrimidin-4-yl)-1H-indol-
7-y1)-2-(4-metylpiperazin-1-
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yl)propanamit

Vidus

(R)-N-(3-(5-clo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-

- 2-(4-metylpiperazin-1-

yl)propanamit

Vidu6

(S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-

metylpiperazin-1-yl)propanamit

Vidu7

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
S-metylpyrimidin-4-yl)-1H-
indol-7-y1)-2-((35,5S)-3,4,5-
trimetylpiperazin-1-
yl)propanamit

Vidu 8

(R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-y1)- 1H-indol-7-y1)-
2-((35,55)-3,4,5-
trimetylpiperazin-1-
yl)propanamit

Vidu9

(R)-2-((3S,55)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-

-10-
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indol-7-yl)propanamit

Vidu 10

(S)-2-((38,55)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)propanamit

Vidull

(R)-2-((3S,55)-3,5-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)propanamit

Vidu 12

(S)-2-((3S,55)-3,5-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3- .
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)propanamit -

Vidul3

(S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-

metylpiperazin-1-yl)butanamit

-11-
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Vidu 14

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-

metylpiperazin-1-yl)butanamit

Vidu 15

(S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-metoxy-2-(4- -

metylpiperazin-1-yl)propanamit

Vidu 16

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-metoxy-2-(4-

metylpiperazin-1-yl)propanamit

Vidu 17

(R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
2-(4-metyl-1,4-diazepan-1-
yl)butanamit

Vidu 18

(S)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
2-(4-metyl-1,4-diazepan-1-
yl)butanamit

-12-
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Vidu 19 S/\ OJ’H ¥ \ _ (S)-N-(3-(2-((2-flo-3-
N—", NN Qg/ (metylsulfonyl)phenyl)amino)-
\©/ 5-metylpyrimidin-4-yl)-1H-
indol-7-y1)-2-((3S,55)-3,4,5-
trimetylpiperazin-1-

yl)butanamit

Vi du 20 (R)-N-(3-(2-((2-flo-3-

S/\ ba : \ H F o

N/;/ N__N ‘5~ | (metylsulfonyl)phenyl)amino)-
: N © | 5-metylpyrimidin-4-yl)-1H-
indol-7-y1)-2-((3S,55)-3,4,5-
trimetylpiperazin-1-
yl)butanamit

Vidu 21 (S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-metoxy-2-
((3S,55)-3,4,5-

trimetylpiperazin-1-

yl)propanamit

Viduy 22 (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-metoxy-2-
((3S,55)-3,4,5-

trimetylpiperazin-1-

yl)propanamit

-13-
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Vidu23

/N\J Y @J\/&Y

(S)-N-(3-(5-flo-2-(2-flo-3-
(metylsulfonyl)phenylamino)py
rimidin-4-yl)-1H-indol-7-y1)-2-
((3S,55)-3,4,5-
trimetylpiperazin-1-
yl)butanamit

Vidu 24

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl1)-1H-
indol-7-yl)-2-(piperazin-1-

yl)propanamit

Vidu 25

(S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(piperazin-1-
yl)propanamit

Vidu 26

(R)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)butanamit

Vidu 27

(S)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
S5-metylpyrimidin-4-yl1)-1H-
indol-7-yl)butanamit

-14-




Vi du 28

(S)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-

metoxypropanamit

Viduy 29

(R)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-y1)-3-

metoxypropanamit

Vidu 30

(S)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)butanamit

Vidu3l

N

(R)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)butanamit

-15-
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Vidu 32

N HN

(S)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-

3-metoxypropanamit

Vidu33

N HN

(R)-2-((3R,5R)-3,5-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-

3-metoxypropanamit

Vidu 34

(S)-N-(3-(5-flo-2-(2-flo-3-
(metylsulfonyl)phenylamino)py
rimidin-4-yl)-1H-indol-7-yl)-3-
metoxy-2-(4-metylpiperazin-1-
yl)propanamit

Vidu 35

(R)-N-(3-(5-flo-2-(2-flo-3-
(metylsulfonyl)phenylamino)py
rimidin-4-yl)-1H-indol-7-yl)-3-
metoxy-2-(4-metylpiperazin-1-
yl)propanamit

Vidu36

(S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-metyl-1,4-

diazepan-1-yl)butanamit
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Vidu 37

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-

“indol-7-yl)-2-(4-metyl-1,4-

diazepan-1-yl)butanamit

Vidu 38

(R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
2-(4-metylpiperazin-1-
yl)butanamit

| Vidu 39

(S)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-y)-
2-(4-metylpiperazin-1-
yl)butanamit

Vi du 40

(S)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-y1)-
3-metoxy-2-((3S,55)-3,4,5-
trimetylpiperazin-1-
yl)propanamit

Vidu4l

(R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
3-metoxy-2-((3S,5S)-3.,4,5-
trimetylpiperazin-1-
yl)propanamit

-17-




35280

Vidu42

(R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-metoxy-2-(4-
metyl-1,4-diazepan-1-
yl)propanamit

Vi du 43

(S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-metoxy-2-(4-
metyl-1,4-diazepan-1-
yl)propanamit

Vidu 44

(S)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl) anﬁno)p
yrimidin-4-yl)-1H-indol-7-yl)-
3-metoxy-2-(4-metyl-1,4-

diazepan-1-yl)propanamit

Vi du 45

(R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
3-metoxy-2-(4-metyl-1,4-

diazepan-1-yl)propanamit

Vidu 46

(R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
2-(4-metyl-1,4-diazepan-1-
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yl)propanamit

Vi du 47

(8)-2-(R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)propanamit

Vidu 48

R)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)propanamit

Vi du 49

R)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)propanamit

Vidu 50

(8)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)butanamit
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Vidu5l1

R)-2-(R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)butanamit

Vidu 52

(8)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)butanamit

Vidu 53

(R)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-
yl)butanamit

Vi du 54

(8)-2-(R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-

metoxypropanamit
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Vidu 55

(R)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)-3-

metoxypropanamit

Vidu 56

(8)-2-(R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(5-
flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-

3-metoxypropanamit

Vidu 57

(R)-2-(R)-2,4-

dimetylpiperazin-1-yl)-N-(3-(5-

flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-

-| 3-metoxypropanamit

Vidu 58

(R)-2-((S)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)propanamit

Vidu 59

(8)-2-((S)-2,4-
dimetylpiperazin-1-yl)-N-(3-(2-
((2-flo-3-
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(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)propanamit

Vi du 60 { (R)-2-((5)-2.4-
\\‘“(Nj F o dimetylpiperazin-1-yl)-N-(3-(2-
A, H\©/S‘\o (-0

3 /\ \N (metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)butanamit

Vidu 61 r\/l (S)-2-((S)-2,4-
[Nj o dimetylpiperazin-1-yD)-N-(3-(2-
~. S]/H HN \ N “@ \\O ((2-ﬂ0-3-

5 N /\ \N (metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-
indol-7-yl)butanamit

Vidu 62 (R)-3-etoxy-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-
~_O \/K”/ S-metylpyrimidin-4-yl)-1H-
0 indol-7-yl)-2-(4-
metylpiperazin-1-yl)propanamit
Vidu 63 | (R)-3-etoxy-N-(3-(5-flo-2-((2-

flo-3-
(metylsulfonyl)phenyl)amino)p
yrimidin-4-yl)-1H-indol-7-yl)-
2-(4-metylpiperazin-1-
yl)propanamit
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Vi du 64 3 (R)-3-(benzyloxy)-N-(3-(2-((2-

@\/ [Nj " HN \ _ flo-3-
OJW/N N - o, | (metylsulfonyl)phenyl)amino)-

\

N—7 S%
© mb O | 5-metylpyrimidin-4-yl)-1H-
indol-7-y1)-2-(4-

metylpiperazin-1-yl)propanamit

Vi du 65 | (S)-3-(benzyloxy)-N-(3-(2-((2-

[Nj HN flo-3- |
©\/0\\\\‘Kmn ) \\/N o. , | (metylsulfonyl)phenyl)amino)-
© “?N@S\b 5-metylpyrimidin-4-yl)-1H-
| indol-7-y1)-2-(4-

metylpiperazin-1-yl)propanamit

Vidu 66 / (R)-N-(3-(5-flo-2-(2-flo-3-
q &0
\* 0 | (metylsulfonyl)phenylamino)py
N N HHN o .
N, /27/ | N N F r11md1n—4-y1)—1H-1ndol-7—yl)f3-
l \\Nr metoxy-2-(piperazin-1-
F ~
yl)propanamit
Vi du 67 O/ é_o (S)-N-(3-(5-flo-2-(2-flo-3-
0 (metylsulfonyl)phenylamino)py
W ONN R e Q:F L .
N L N N rimidin-4-yl)-1H-indol-7-y1)-3-
O A
| /\Nr metoxy-2-(piperazin-1-

yl)propanamit

Hop chit c6 Cong thac (I), (Ta), (Ib), hoic Bang 1 theo sang ché c6 thé dugc
diéu ché biang cach sir dung phuong phap va quy trinh dwoc mé ta & ddy. Theo mot
khia canh, hop chét c6 Cong thic (I), (Ta), (Ib), hoic Bang 1 theo sang ché dugc didu
ché theo quy trinh dugc mo ta trong phan Vi du.

Hop chét c6 Cong thic (I), (Ta), (Ib), hoic Bang 1 c6 kha ning ton tai & nhiéu

dang ddng phan 1ap thé khac nhau va sang ché lién quan dén mdi trong s cac dang
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dong phén 14p thé ma c6 thé tn tai d6i véi mdi hop chit va hdn hop cia chiing bao
gbm chit triét quang. Can hiéu ring nhém thé c6 thé duoc gin vao & tdm khong dbi
ximg clia nguyén tir cacbon va, do d6, hop chit theo sang ché bao gdm chit dong phan
d6i hinh, chit dong phan khong dbi quang va chat triét quang. Thut ngir “chit ddng
phan d6i hinh” bao gbém céc cap chit ddng phan l4p thé ma 13 4nh guong khéng thé
siéu d4nh trdo ciia nhau. Hdn hop 1:1 ctia cp chéat déng phan d6i hinh 13 hdn hop triét
quang. Thuét ngit dugc st dung dé chi hdn hop triét quang khi thich hop. Thuit ngt
“chat ddng phan khong dbi quang” hoic “chit déng phan khong dbi quang” bao gbm
cac chat dong phéan 1ap thé ma c6 it nhat hai nguyén tir khong dbi ximg, nhung khong
phai anh cia nhau. Héa hoc 14p thé tuyét ddi dugc cu thé hoéa theo hé Cahn-Ingold-
Prelog R-S. Khi hop chit 13 chit déng phan dbi hinh tinh khiét, héa hoc 1ap thé tai mdi
tam khong ddi xting c6 thé duoc cu thé héa bang R hoic S. Cac hop chét di giai quyét
ma ¢6 cAu hinh tuyét dbi 1a chua biét c6 thé duogc néu 1a (+) hoac (-) phu thudc vao
hudng (quay phai hodc quay trai) ma khi ching quay mit phing anh sang phan cuc &
d6 dai séng cta dong natri D. Trong chimg muc ma ciu tric hoic tén héa hoc khong
biéu thi tinh khong dbi xung, cAu tric hodc tén nay duoc du dinh bao gém chét dé)ng
phan 1ap thé don 1& bit ky twong tmg véi cAu tric hoic tén d6, ciing nhu hén hop bt
k¥ clia cac chit dong phan 1ap thé bao gdbm hdn hop triét quang.

Thuét ngit "mudi duoc dung" bao gdm mubi cong axit ma giir lai d6 hitu hidu
va tinh chét sinh hoc ctia hop chit c6 Céng thirc (I), (Ia), (Ib), hodc Bang 1. Mubi duoc
dung co thé duogc tao thanh vdi cdc axit vo co va axit hitu co, nhu mubi axetat,
aspartat, benzoat, besylat, bromua/hydrobromua, bicarbonat/carbonat, bisulfat/sulfat,
camphorsulfonat, clorua/hydroclorua, clortheophyllonat, xitrat, etandisulfonat,
fumarat, gluxeptat, gluconat, glucuronat, hippurat, hydroiodua/iodua, isethionat, lactat,
lactobionat, laurylsulfat, malat, maleat, malonat, mandelat, mesylat, metylsulphat,
naphthoat, napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, palmoat,
phosphat/hydro phosphat/dihydro phosphat, polygalacturonat, propionat, stearat,
sucxinat, subsalixylat, tartrat, tosylat va trifloaxetat. C4c axit v6 co ma mubi ¢6 thé
duoc tao din xudt tir 46 bao gbm, vi duy, axit clohydric, axit bromhydric, axit sulfuric,
axit nitric, axit phosphoric, va axit v co tuong tu. Axit hitu co ma tir d6 mubi c6 thé

dugc tao din xuat bao gom, vi du, axit axetic, axit propionic, axit glycolic, axit oxalic,
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axit maleic, axit malonic, axit sucxinic, axit fumaric, axit tartaric, axit xitric, axit
benzoic, axit mandelic, axit metansulfonic, axit etansulfonic, axit toluen sulfonic, axit

trifloaxetic, axit salixylic, va c4c axit trong tur.

Mubi duoc dung cia hop chét cé6 Cong thic (1), (Ia), (Ib), hodc Bang 1 c6 thé
dugc tong hop tir gbc axit hodc bazo, bang phuong phap hoa hoc thong thudng. Théng
thuong, mudi nay c6 thé duge diéu ché bang cach cho dang axit tr do ciia cac hop chét
nay phan ung véi ty lugng bazo thich hop (nhu Na*, Ca**, Mg®*, hoic K* hydroxit,
carbonat, bicarbonat hodc dang tuong tu), hoac béng cach cho dang bazo tu do cia cac
hop chét nay phan tmg vé6i ty luong axit thich hop. Cac phan tmg nay thuong dugc
thyc hién trong nuéc hoic trong dung méi hitu co, hoic trong hén hop cia hai dung
moi nay. Thong thuong, viéc st dung mdi truong khong trong nudc nhu ete, etyl
axetat, etanol, isopropanol, hoic axetonitril 1a diéu mong mudn, khi ¢ thé thuc hién
dugc. Danh muc ctia cidc mudi thich hop khéc co thé duoc tim théy, vi du, trong
"Remington's Pharmaceutical Sciences," 20th ed., Mack Publishing Company, Easton,
Pa., (1985); va trong "Handbook of Pharmaceutical Salts: Properties, Selection, and
Use" b1 Stahl and Wermuth (Wiley-VCH, Weinheim, Dtic, 2002). |

Cong thic bat ki duge dua ra trong ban mé ta nay ciing duoc du dinh dé thé hién
dang khong dugc gin nhan ciing nhu 13 dang dugc gin nhin ddng vi cho hop chit c6
Céng thirc (I), (Ta), (Ib), hodc Bang 1. Hop chét dugc gin nhin dong vi ¢6 céu trac
dugc minh hoa béi cong thirc duge dua ra trong ban mé ta nay ngoai trir mot hodc
nhiéu nguyén tir duoc thay thé boi nguyén tir c6 nguyén tir khéi hodc sb khdi duoc
chon. Vi du vé cac chat dong vi ma c6 thé dugc két hop vao hop chét c6 Cong thirc (1),
(Ia), (Ib), hoic Bang 1 bao gdém cac chdt ddng vi cua hydro, cacbon, nito, oXy,
photpho, flo va clo, nhu ZH, 3H, 11C, 13C, 14C, PN, 16F, 31P, 32P, 358, ¥C1va L Hop
chit c6 Céng thic (I), (Ta), (Ib), hodc Bang 1 ¢6 thé bao gdm céc hop chét duoc gin
nhan déng vi khac nhau ma céc déng vi phéng xa, nhu 2H, 3 H, BCcva 14C, c6 mét trong
d6. Hop chét dugc gén nhin ddng vi c6 Cong thirc (I), (Ta), (Ib), hodc Bang 1 thuong
c6 thé dugc diéu ché bang cac k¥ thuat thong thuong di biét ddi v6i ngudi c6 hiéu bibt

trung binh trong linh vuc hoic bing quy trinh trong tir v6i quy trinh dugc mo ta trong
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cac Vi du kém theo str dung chat phan tmg duoc gin nhin dong vi thich hop thay cho

chét phan tmg khong duoc gin nhén d3 dugc st dung trude day.

Dwoc phim

Sang ché bao gbm, theo it nhit mét phuong 4n, dugc phdm cé chira hop chét c6
Cong thirc (I), (Ia), (Ib), hodc Bang 1, va ta dugc, chit mang hoic chit pha lodng duoc
dung.

Thuét ngit "ta dugc, chit mang hodc chit pha lodng dugc dung" bao gdm hop
chét, vat liéu, ché phim, va/hoic dang lidu lugng ma, trong pham vi danh gia y t& hop
1y, thich hop dé st dung tiép xtc v6i mé cia ngudi va dong vat ma khong gay doc,
kich tng, dap tmg di ting qua murc, hodc cac van d& hodc cac bién ching khéc, tuong
xtmg véi ty 18 loi ich/riii ro hop 1¥. T4 duogc, chit mang hodc chit pha lodng dugc dung
1a d3 biét trong 1inh vuc va viéc chon loc bét ky cuda ta dugc, chét mang hoic chét pha
lodng dugc dung thuc t& phu thudc vao vié sir dung du kién va phuong phép ding

dugc pham.

Dugc phim duoc bdc 16 ¢ thé & dang thich hop dé ding qua duong miéng (vi du
nhu, duéi dang vién nén, vién thudc Hinh thoi, vién nang ctng hodc mém, huyén phu
nuéc hodc diu, nhii trong, bt hodc hat c6 thé phan tan, si rd hodc cbn ngot), dé dung
tai chd (vi du nhu kem, thubc ma, gel, hodc dung dich hodc huyén phu nudc hodc
dﬁu), dé sur dung b%mg cach x6ng (vi du nhu bt tan min hodc sol khi 16ng), dé st dung
béng céch bom khi (vi du nhu bt tdn min) hoac dé sur dung ngoai duong ti€u hoda (vi
du nhu dung dich nudc hodc dau tiét trung dé dung lidu lugng trong tinh mach, duéi
da, trong co hodc trong co hodc dudi dang thubc dan dé dung lidu luong qua truc
trang).

Dugc phdm dugc boc 16 ¢6 thé thu dugc bing cac quy trinh thong thudong bing
cach sir dung céc ta dugc théng thuong di biét rd trong linh vuc. Do d6, duge phim
duoc du dinh dé dung qua dudng miéng co thé chira, vi du nhu, mot hodc nhiu chét
tao mau, chét 1am ngot, chét tao huong va/hodc chét bao quan.

T4 duge duge dung thich hop cho ché phém vién nén bao gém, vi du, chét pha

loang tro nhu lactoza, natri cacbonat, canxi phosphat hodc canxi cacbonat; chét tao hat
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va lam phan rd nhu tinh b6t ngd hoic axit algenic; chit gin nhu tinh bdt; chit 1am tron
nhu magie stearat, axit stearic hoic bét talc; chit bao quan nhu etyl hodc propyl p-
hydroxybenzoat; va chit chéng oxy hoa, nhur axit ascorbic. Ché phdm vién nén c6 thé
khong dugc phi hodc dugc phi dé cai bién su phén 13 cia ching va su hip thu tiép
theo cta thanh phﬁn hoat tinh trong dudng da day rudt, hoac dé cai thién d6 6n dinh
va/hodc bé ngoai clia chiing bang cach sir dung cac chit va quy trinh phu thong thuong
d3 biét 15 trong linh vure.

Dugc pham d ding qua dudng miéng cé thé & dang vién nang gelatin cimg
trong d6 thanh phan hoat tinh dugc trén véi chit pha lodng ran tro, vi du, canxi
cacbonat, canxi photphat hoic cao lanh, hodc ¢ dang vién nang gelatin mém trong d6
thanh ph::in hoat tinh duoc tron v6i nudc hodc déu, nhu dau lac, parafin long, hoac dau
0 liu.

Huyén phu trong nugc thudng chira thanh phfin hoat tinh & dang bot min hodc &
dang hat nano hodc dugc vi hda cung véi mét hodc nhiéu chét tao huyén phu, nhu natri
cacboxymetylxenluloza, metylxenluloza, hydroxypropylmetylxenluloza, natri alginat,
polyvinyl pyrolidon, gém tragacan va goém acacia; chit phan tan hodc lam 4m nhu
lexithin hodc san phdm ngung tu cia alkylen oxit vé6i axit béo (vi du polyoxetylen
stearat), hodc san phém ngung tu cua etylen oxit véi rugu béo mach dai, vi du
heptadecaetylenoxyxetanol, hodc san pham ngung tu ciia etylen oxit véi este mot phin
c6 ngudn gde tir axit béo va hexitol nhu polyoxyetylen sorbitol monooleat, hoic san
phdm ngung tu cua etylen oxit véi ruou béo mach dii, vi du
heptadecaetylenoxyxetanol, hoic san phim ngung tu ciia etylen oxit véi este mot phan
c¢6 ngudn gbc tir axit béo va hexitol nhu polyoxyetylen sorbitol monooleat, hodc san
phim ngung tu cia etylen oxit v&i este mot phan c6 ngudn gbc tir axit béo va hexitol
anhydrit, vi du polyetylen sorbitan monooleat. Huyén phui trong nuéc ciing c¢6 thé chira
mot hodc nhidu chit bao quan nhu etyl hodc propyl p-hydroxybenzoat; chit chéng oxy
héa nhu axit ascorbic; chit tao mau; chit tao vi; va/hodc chét lam ngot nhu sucroza,

sacarin hodc aspartam.

Huyén phu trong diu c6 thé dugc tao ché phim bang cach tao huyén phu thanh

phén hoat tinh trong dau thuc vat nhu dau lac arachis, dau 6 liu, ddu viung hodc dau
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dira hoic trong dau khoang nhu parafin 1éng. Huyén phu trong dau ciing c6 thé chira
chét 1am dic nhu sap ong, parafin cing hoic ruou xetyl. Chat 1am ngot nhu céc chét
néu & trén, va chat tao vi c6 thé dugc bd sung dé tao ra ché phim ding qua duong
miéng ngon miéng. Cac ché phdm ndy c6 thé dugc bao quan bang cach bd sung chit

chong oxy hoa nhu axit ascorbic.

Bot va hat phan tan thich hop d& didu ché huyén phu trong nuéc bing cach bd
sung nu6e thudng chira thanh phin hoat tinh cling véi chéat phan tan hodc chét 1am 4m,
chét tao huyén phi va mot hodc nhidu cht bao quan. Chit phan tin hoic 1am 4m va
chét tao huyén phu thich hop duoc 14y vi du bang cac chit di dé cap dén & trén. Cac ta

dugc khac nita nhu chat lam ngot, chat tao vi va chat tao mau, cling c6 thé c6 mat.

Duoc phdm ciing c6 thé & dang nhii twong dau trong nudc. Pha diu c6 thé 13
dau thuc vat, nhu du 6 liu hodc dau lac arachis, hodc dau khoang, nhu vi du parafin
16ng hodc hdn hop ciia cac chat bat ky trong s& d6. Chéat nhii trong hoa thich hop cé
thé 13, vi du, gdm cé trong tu nhién nhu gém acacia hodc gém tragacan, c6 trong tu
nhién photphatit nhu ddu nanh, lexithin, este hodc este mot phﬁn co nguén géc tr axit
béo va hexitol anhydrit (vi du sorbitan monooleat) va san phAm ngung tu cta este mot
phin nay vdi etylen oxit nhu polyoxyetylen sorbitan monooleat. Nhil twong ciing c6

thé chtra chit 1am ngot, chét tao vi va chét bao quan.

Dugc phim ciing c¢6 thé & dang huyén phi trong nuée hodc trong dau tiém dugc
tiét tring, ma c6 thé duoc tao ché phdm theo quy trinh da biét bang cach st dung mot
hoic nhiéu chét phén tan hodc 1am 4m va chét tao huyén phu thich hop, ma da duoc dé
cip dén & trén. Ché phim tiém dugc tiét trung cling c6 thé 13 dung dich hodc huyén
phi tiém dugc tiét tring trong chét pha loing hoic dung mdi chép nhén dugc ding
ngoai dudng tiéu héa khdng doc, vi du dung dich trong 1,3-butandiol.

Céc ché phiam dé dung bang cach xong va/hoic bom vao phdi cé thé & dang sol
khi nén théng thuong duoc bd tri dé phan tan thanh phéan hoat tinh dudi dang sol khi
chra giot rdn hogc 1déng chia nho. Chéf diy sol khi thong thuong nhu hydrocacbon
duge flo hoa d& bay hoi c¢6 thé duoc st dung va thiét bi sol khi duogc bd tri theo cach
thuan tién dé phén tan lugng da dugce do cua thanh ph?in hoat tinh. Thong tin thém vé

viéc tao ché phém c6 thé tham khio & Chuong 25.2 cua Tap 5 cua tai liéu
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Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),

Pergamon Press 1990.

Luong thanh phan hoat tinh ma duoc két hop véi mot hoic nhiéu ta dugc dé tao
ra dang lidu lurgng don 1é s& can thay dbi tury thudc vao vat chii duoc didu tri va dudng
dung cu thé. Thong tin thém vé Puong Dung va Ché Do Lidu Luong ngudi doc hiy
tham khao Chuong 25.3 cuia Tép 5 cuia tai liéu Comprehensive Medicinal Chemistry
(Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990. Tuy thudc vao,
chéng han, hiéu lyc va tinh chit vat 1y ciia hop chat c6 Cong thie (I), (Ta), (Ib), hoic

Béang 1, va cac mubi duge dung cua chung (tc 13, thanh phén hoat tinh), dugc phém
| ma c6 thé dugc ké dén bao gdm hop chét trong d6 thanh phan hoat tinh c6 mit véi
luong bang it nhit 13 1% (hodc it nhét 13 10%, it nhat 13 30% hodc it nhét 13 50%) theo
khéi luong. Tic 13, ti 1 clia thanh phén hoat tinh so v6i c4c thanh phan khéc (tic 12
phén bd sung cia ta dugc, chit mang, va chét pha losing) ctia dugc pham it nhét 13 1:99

(hoic it nhét 13 10:90, it nhét 13 30:70 hodc it nhit 14 50:50) theo khdi luong.

Hop chét c6 Céng thire (1), (Ta), (Ib), hodc Bang 1, va cac mudi duoc dung cia
chung c6 thé duoc ding mot, hai, ba 1dn mdt ngay hodc nhiéu 14n trong thoi gian 24
gir khi cn vé mat y t&. Nguoi c¢6 hiéu biét trung binh trong linh vuc s& dé dang xac
dinh hrc_mg ctia mdi liéu luong cu thé tiry theo dbi twong. Theo mdt sé phuong an, hop
chét c6 Céng thirc (1), (Ta), (Ib), hodc Bang 1, va cac mudi dugc dung ciia ching duoc
dung duéi dang mot liéu dung, hoic theo mot sb phuong an, dugc dung dudi dang da

lidu dung.

Phuong phdp

Hop chit c6 Cong thic (I), (Ia), (Ib), hodc Bang 1, va cac mubi dugc dung cua
chung c6 thé e ché JAK1 kinaza, va hoat tinh protein két hop lién quan d&én JAK1
kinaza, vi du nhu c6 thé dugc thé hién trong cac thi nghiém vi du dudi day, va do do
¢6 thé hiru dung trong diéu tri cac tinh trang bénh trong d6 su trc ché nay la mong
mudn va/hodc duoc yéu ciu. Do d6, hop chét c6 Cong thirc (1), (Ta), (Ib), hoic Bang 1,
va cac mudi duoc dung ctia chung c6 thé hitu dung trong diéu tri cac tinh trang bénh
trong 46 mong muén va/hoic duge yéu cau 13 JAKI kinaza bi tc ché hoic bi giam,

hodc theo mét sb phuong én, céc tinh trang bénh trong d6 mong mubn vi/hodc duge
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yéu cau 13 hoat tinh protein lién quan dén JAK1 kinaza bi rc ché hodc bi giam. Hop
chét c6 Céng thire (1), (Ta), (Ib), hoic Bang 1, va cac mubi dugc dung cua ching do d6
dugc ky vong 1a hitu dung viéc diéu tri 6i loan ma c6 thé ¢ loi tir viée e ché JAK1
kinaza, vi du bénh/rdi loan dudng ho hép va/hodc bénh viém va/hoic bénh ma cé
thanh phan viém.

Theo d6, theo it nhat mot phuong 4n, sang ché bdc 16 phuong phép Gc ché
JAK1 kinaza & d6i tuong bao gdm viée ding cho déi trong lugng c6 hiéu qua cia hop

chit c6 Cong thirc (1), (Ta), (Ib), hodc Bang 1, hoac mudi dugc dung ctia ching.

Theo phuong 4n khéc, sang ché boc 16 viéc st dung hop chit c6 Cong thic (1),
(Ia), (Ib), hoic Bang 1, hoic mudi duoc dung ctia chung, dé trc ché JAK1 kinaza.

Theo phuong 4n khéc, sang ché boc 19 viéc sir dung hop chét c6 Cong thirc (),
(Ia), (Ib), hodc Bang I, hoic mudi duoc dung ciia ching, trong viéc san xuit thudc dé

{rc ché JAK1 kinaza.

Theo phuong 4n khac nira, sang ché boc 16 duoc phim cé chira hop chit c6
Cong thirc (I), (Ia), (Ib), hodc Béang 1, hoic mubi duoc dung cua chung, dé wc ché
JAK1 kinaza.

Theo it nhit mot phuong an theo sang ché, hop chét c6 Cong thire (1), (1a), (Ib),
hoic Bang 1, hodc mubi duge dung cia ching, thé hién hoat tinh trc ché enzym JAK 1
(ICso) it hon hoidc bang khoang 0,010 micromol & ndng dd ATP sinh Iy bing 5 mM.
Theo it nhit mét phuong 4n khéc, hop chat c6 Cong thic (I), (Ia), (Ib), hoic Bang 1,
hodc mudi dugc dung cua chung, thé hlél’l hoat tinh wrc ché (ICsp) it hon hodc béng

khoang 0,050 micromol trong thir nghiém JAK-STATG6-luciferaza nhay IL-13 té bao.

Theo phuong 4n khac cta sang ché, hop chit c6 Cong thic (I), (Ia), (Ib), hodc
Bang 1, hodc mubi duoc dung cia ching, thé hién hoat tinh rc ché enzym JAK1 (ICsg)
it hon hodc bang khoang 0,010 micromol & néng dd ATP sinh 1y bang 5 mM, va hoat
tinh trc ché enzym JAK2 va JAK3 (ICsg) 16n hon hodc béng khoang 0,5 micromol &
ndng d6 ATP sinh Iy bang 5 mM. Theo it nhat mot phuong 4n khac, hop chit c6 Cong
thirc (I), (Ia), (Ib), hodc Bang 1, hoic mudi duoc dung ciia ching, thé hién hoat tinh e
ché enzym JAK1 (ICs,) it hon hodc bing khoang 0,010 micromol & ndng dd ATP sinh
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1y bang 5 mM, hoat tinh &c ché enzym JAK2 va JAK3 (ICso) 16n hon hodc bang
khoang 0,5 micromol & ndng 6 ATP sinh 1y bang 5 mM, va hoat tinh trc ché (ICs) it
hon hoac béng khoang 0,050 micromol trong thir nghiém JAK-STAT6-luciferaza nhay
IL-13 t€ bao.

Theo phuong 4n khac, sdng ché boc 16 phuong phap didu tri rbi loan lién quan
dén JAK1 bao gdm viéc ding cho dbi twong luong c6 hiéu qua ciia hop chét c6 Cong

thirc (I), (Ta), (Ib), hoac Bang 1, hosic mudi duoc dung ctia ching.

Theo phuong 4n khac, sang ché bac 10 viéc st dung hop chit cé6 Cong thirc (I)
(Ia), (Ib), hoic Bang 1 dé diéu trj rdi loan lién quan dén JAK1 bao gdm viéc ding cho
d6i tuong luong c6 hiéu qua cta hop chit ¢ Cong thuc (I), (Ia), (Ib), hodc Bang 1,

hodc mudi dugc dung cta ching.

Theo phuong 4n khéc, sang ché boc 16 viée sir dung hop chit c6 Cong thic (D),
(Ia), (Ib), hosc Bang 1, hoic mudi duoc dung cla ching, trong san xut thudc hodc

ché phim dé diéu tri r6i loan lién quan dén JAK1.

Theo phuong 4n khac, sang ché boc 16 viéc sir dung hop chit c6 Cong thire (1),
(Ia), (Ib), hoic Bang 1, hodc mudi duoc dung cia ching, trong viéc san xuit thubc dé

diéu trj r6i loan lién quan dén JAK.

Theo phuong 4n khac, sang ché boc 16 duoc pham cé chira hop chit c6 Cong
thirc (I), (Ta), (Ib), hodc Bang 1, hoic mudi dugc dung clia chung, dé diéu tri réi loan
lién quan dén JAK1.

Theo sang ché, thuat ngit “rbi loan lién quan dén JAK1” bao gdm, vi du, dai
thdo duong tuyp 1, luput, da xo cing, viém khép dang thép, bénh vay nén, bénh hen,
viém da tang di Gng, réi loan tuyén gidp tu mién, viém loét dai tring, bénh Crohn,

COPD, bénh d6m bach tang, va bénh rung téc ving.

Hop chat c6 Cong thic (I), (Ia), (Ib), hoic Bang 1, va cac mudi duoc dung cia
ching, c6 thé duge dung & lidu thay d6i phu thudc vao duong ding. Ching han, liéu
ding qua dudng miéng c6 thé nim trong khoang tir khoang 0,01 mg/kg trong luong co
thé mdi ngay (mg/kg/ngay) dén khoang 100 mg/kg/ngay, nhu khoang 0,01 dén khoang
20 mg/kg/ngay, vi du khoang 1,0 dén khoang 15 mg/kg/ngay, ching han khoang 12,5
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mg/kg/ngay. Liéu ding trong tinh mach cé thé nim trong khoang tir khoang 0,5
mg/kg/ngay dén khoang 50 mg/kg/ngay trong qua trinh truyén téc d6 khong ddi. Lidu
dung hit c6 thé nim trong khoang tir khoang 0,0001 mg/kg/ngay dén khoang 0,10000
mg/kg/ngdy, nhu khoang ,0001 mg/kg/ngay dén khoang 0,001 mg/kg/ngdy, vi du
khoang 0,0006 mg/kg/ngay. Liéu ding hit c6 thé con thay dbi theo thiét bi phan phdi
dugc str dung. Vi du, lidu ding hit qua thiét b1 x0ng bot kho c6 thé ndm trong khoang
tir khoang 0,010 mg/kg/ngiy dén khoang 0,020 mg/kg/ngdy.

Trong bét ky trudng hop ndo, bac si, hoic ngudi ¢é hiéu biét trung binh trong
linh vue, c6 thé xac dinh dugc liéu lugng thuc sy thich hop nhét d6i véi bénh nhan cu
thé, ma dudng nhu thay ddi theo dudng dung, loai va mirc d6 nghiém trong cia tinh
trang bénh can diéu tri, cling nhu 13 loi, tudi, khéi luong, gidi tinh, chirc ning thén,
chirc ning gan va dap ung cua bénh nhan cu thé duogc diéu tri. Cc liéu luong néu trén
14 vi du cua trudng hop trung binh; tit nhién, c6 thé ¢6 cac truong hop cu thé trong d6
khoang gia tri lidu Iwgng cao hon hodc thip hon phi hop, va ching thudc pham vi cua

sang che.

Nhu dugc su dung trong ban moé ta nay, thuét ngt "luong cé hiéu qua" bao gdm
lwgng ctia hop chét c6 Cong thirc (I), (Ia), (Ib), hodc Bang 1, hodc mudi dugc dung cia
chiing, ma gy ra dap tmg y hoc hoic sinh hoc & d6i tuong, vi du, su 1am giam hoic su
tic ché hoat tinh enzym hodc protein lién quan dén JAK1 va/hodc sy cai thién cia triéu
chtng cua rdi loan lién quan dén JAK1 va/hodc 1am chim hodc ti hodn sy tién trién
ctia rbi loan lién quan dén JAK1. Tac dung ndy c6 thé 1 khach quan (tic 1a co thé do
duoc béng mot sb thir nghiém hodc vét chi thi) hodc chu quan (tic 1a dbi tuong tao ra
chi thi hoac cam giac vé thc dung).

~

Thuit ngir "d6i tugng" bao gém dong vat mau ndéng, vi du, dong vét linh truéng,
bo, lon, ciru, chd, meo, thd, chudt cong, va chudt nhit. Theo mot s phwong an, dbi
tugng 14 dong vat linh truéng, vi du, ngudi. Theo mdt sé phuong an, dbi twong mic rdi
loan lién quan dén JAK1. Theo mot sb phuong an, dbi tugng nay can diéu tri (vi duy,
dbi trong hudng 1oi vé mit sinh hoc hodc y hoc tir viéc diéu tri).

"won

Thuit ngir "trc che," "su e cheé" hodc "viéc tc che" bao gdbm su giam hoat tinh

co s& clia hoat tinh hoic quy trinh sinh hoc. Theo mét sé phuong an, hop chit c6 Cong
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thirc (1), (Ta), (Ib), hoac Bang 1, hoic mudi dugc dung ciia chiing, rc ché JAK 1 kinaza.
Theo mot sé phuong an, hop chét c6 Cong thire (I), (Ta), (Ib), hoic Bang 1, hosc mudi
duoc dung cta ching, 13 chét Gc ché JAK1 chon loc. Thuét ngit “chit tc ché JAKI
chon loc” bao gdm hop chét cé6 Cong thirc (I), (Ta), (Ib), hoic Bang 1, va cac mudi
dugc dung ctua ching, ma tc ché JAK1 nhung bat hoat hoc it hoat tinh dbi v6i JAK2
hoiac JAK3, hoac dbi véi ca JAK2 va JAK3. Do d6, theo mét s6 phuong &n, hop chét
c6 Cong thirc (1), (Ia), (Ib), hoac Bang 1, hoic mudi dugc dung cia ching, @c ché
JAK1 kinaza nhung bt hoat hoic it hoat tinh ddi véi JAK2 hoic JAK3, hodc dbi véi
ca JAK2 va JAK3. Vi du, hop chét c6 Coéng thic (I), (Ia), (Ib), hoic Bang 1, hoic
mudi duge dung cua ching, thé hién hoat tinh wc ché enzym JAK1 (ICs) it hon hoic
bing khoang 0,010 micromol & ndng d6 ATP sinh 1y bang 5 mM, va hoat tinh tc ché
enzym JAK?2 va JAK3 (ICso) 16n hon hoic bing khoang 0,5 micromol & ndng do ATP
sinh 1y bing 5 mM. Theo it nhit mot phwong 4n khac, hop chit c6 Céng thuc (1), (Ia),
(Ib), hoic Bang 1, hodc mubi dugc dung cia ching, thé hién hoat tinh tic ché enzym
JAK1 (ICsp) it hon hodc bing khoang 0,010 micromol & ndng d6 ATP sinh 1y bang 5
mM, hoat tinh trc ché enzym JAK2 va JAK3 (ICs) 16n hon hodc bang khoang 0,5
micromol & ndng d ATP sinh 1y bang 5 mM, va hoat tinh trc ché (ICs,) it hon hoic
bang khoang 0,050 micromol trong thir nghiém JAK-STAT6-luciferaza nhay IL-13 té
bao.

Thuét ngir "diéu tri," "viéc diéu tri" va "su diéu tri" bao gdm viéc 1am giam hoic
su rc ché hoat tinh enzym hodc protein lién quan dén JAK1 kinaza va su cai thién cia
mét hodc nhiéu triéu ching cia rdi loan lién quan dén JAK1 & dbi tuong, hodc lam A
cham hoic tri ho3n tién trién cta rdi loan lién quan dén JAK1 & dbi tuong. Hop chét
c¢6 Cong thic (D), (Ta), (Ib), hodc Bang 1, va cac mubi duoc dung cia ching, do d6 déu
dugc chi ra trong diéu trj chita bénh va/hodc phong bénh clia cac tinh trang bénh néu

trén.
Vi du thuce hién sing ché

Hop chit c6 Cong thic (I), (Ia), (Ib), hodc Bang 1, va cac mubi dugc dung cua
ching c6 thé dugc diéu ché bang cach sir dung phuong phap va quy trinh duge mb ta &

day, hoic st dung phuong phéap va quy trinh twong tr. Can hiéu ring khi cac diéu kién
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quy trinh théng thuong hodc vi du (tic 14, nhiét 46 phan tng, thoi gian, ty 1€ mol cia
chét phan g, dung méi, 4p suét, v.v.) dugc cho, cac diéu kién quy trinh khéac c6 thé
cling dugc st dung trir khi ¢6 quy dinh khac. Cac didu kién phan tmg tdi wu c6 thé
thay dbi v6i cac chat phan tng hoic dung méi cu thé dugc sir dung, nhung cac diéu

kién phan (mg nay c6 thé dugc xac dinh bai chuyén gia trong linh vuec.

Ngoai ra, nhu da biét ddi v6i chuyén gia trong linh vuc, cdc nhém bao vé thong
thuong cé thé cin dé phong mét sb nhém chirc nhit dinh khoi qua phan tng khong
mong mudn. Viéc Iva chon nhém bao vé thich hop cho nhém chirc cu thé, cling nhu
cac didu kién thich hop dé bao vé va khir bao vé 1a d3 biét trong linh virc. Vi du, nhidu
nhém bao vé, va viéc dua ching vao va loai chiung ra, dugec mo ta trong T. W. Greene
va G. M. Wuts, Protecting Groups in Organic Synthesis, tai ban 1in thir ba, Wiley,
New York, 1999, va cac vién dn dugc néu & day. Quy trinh dé diéu ché hop chat theo
sang ché duoc dé xuét 13 cac phuong an khac ciia sang ché va dugc minh hoa boi quy
trinh dudi ddy. Céc chi dinh héa hoc 14p thé cia chét dong phan dbi hinh duoc phan
14p dugc thuc hién dua trén hoat tinh sinh hoc dbi voi JAK1 trong Nghién ctru trc ché
enzym, nhu duoc thé hién trong Bang 24.

Hop chit trung gian 1: 7-nitro-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-
tosyl-1H-indol

Buwoce 1

Dung dich ctia NaOH (599 g, 14986,55 mmol) trong nuéc (1500mL) duoc thém vao
hén hop khudy cia 7-nitro-1H-indol (243 g, 1498,65 mmol) va tetrabutylamoni hydro
sulfat (50,9 g, 149,87 mmol) trong DCM (3000mL) & 25°C, qua khoang thoi gian 5
phut trong khong khi. Khudy hén hop thu dugc & nhiét dd 25°C trong thoi gian 20
phut. 4-metylphenylsulfonyl clorua (371 g, 1948,25 mmol) dugc thém trong khong khi
va hén hop thu dugc duge khudy & 25°C trong 16 giv. Hén hop phan tng dugc pha
lodng v6i DCM (2000mL), va dugc rira 1an Iugt bang nude (2x500mL), 10 % K,CO;
nude (2x500mL), va 1 M HCI (2x500mL) va NaCl bao hoa (2x500mL). Lép hitu co
dugc lam kho qua Na,SO,, dugce loc va duge lam bay hoi. Khi xép xi 200mL DCM
con lai, EtOAc (500mL) duoc thém. Dung mdi duoc loai bo trong diéu kién ap suét
giam. When approximately 200mL EtOAc was left, MTBE (1000mL) dugc thém.
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Chét két tia duoc gom bang cach loc, duoc rira baing MTBE (1000mL) va dugc 1am
kh6 duéi chin khéng dé tao ra 7-nitro-1-tosyl-1H-indol (402 g, 85 %) 12 chét rin mau
tréng.

"H NMR (300 MHz, DMSO-dy) 5 2,39 (s, 3H), 7,09 (d, 1H), 7,40 - 7,55 (m, 3H), 7,75
- 7,85 (m, 3H), 7,95 - 8,00 (m, 1H), 8,06 (d, 1H).

m/z (ES+), [M+H]" = 317.
Budc 2

Bromine (§1mL, 1580 mmol) dugc thém nho giot vao 7-nitro-1-tosyl-1H-indol (50 g,
158 mmol) trong CCl, (1000mL) & 80°C. Dung dich thu dugc duge khudy & 80°C
trong 6 gid. Hon hop dugc 1am lanh dén nhiét 6 phong, duoc cb trong chdn khéng va
cin duogc rira bang EtOAc d tao ra 3-bromo-7-nitro-1-tosyl-1H-indol (53 g, 85%) 1a

chat ran mau nau.

"H NMR (300 MHz, DMSO-dj) 5 2,41 (s, 3H), 7,55 - 7,62 (m, 2H), 7,57 (t, 1H), 7,85 -
7,92 (m, 3H), 7,96 (d, 1H), 8,49 (s, 1H).

m/z (ES-), [M-H]" = 393.
Budce 3

Dung dich 3-bromo-7-nitro-1-tosyl-1H-indol (200 g, 506 mmol), 4,4,4°,4°,5,5,5°,5-
octametyl-2,2’-bi(1,3,2-dioxaborolan) (193 g, 759 mmol), kali axetat (99 g, 1012
mmol) va PdCl,(dppf) (18,5 g, 25,3 mmol) trong 1,4-dioxan (1500mL) dugc khi khi
bang nito ba 14n va hdn hop phan ting dugc khudy & 90°C trong 8 gid. Hon hop duoc
1am lanh dén nhiét do phong va dugc cb trong chdn khéng. Chét rin duoc xi 1y bing
nuéce, duoc loc, dugc rira bé‘mg metanol va duogc 1am kho trong chdn khéng dé tao ra 7-
nitro-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-indol (150 g, 67 %) la

chat ran mau xam.

'"H NMR (400 MHz, CDCly) § 1,41 (s, 12H), 2,47 (s, 3H), 7,38 - 7,43 (m, 3H), 7,66 (d,
1H), 7,87 (d, 2H), 8,24 (s, 1H), 8,29 - 8,32 (d, 1H). m/z (ES+), [M+H]" = 443.
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Hop chét trung gian 2: 3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol

7-nitro-3-(4,4,5,5-tetrametyl-1,3 2-dioxaborolan-2-yl)-1-tosyl-1H-indol, Hep chét
trung gian 1 (50 g, 113 mmol) dugc nap vao binh phan tmg 1L dugc trang bi bo
ngung tu va cua nap nito. 2,4-diclo-5-metylpyrimidin (24 g, 147 mmol) va 2-
metyltetrahydrofuran (200mL, 4 thé tich) nhu duoc thém vao binh phan ¢mg. Dung
dich cua kali carbonat (46,9 g, 339 mmol) trong nudc (10mL, 2 thé tich) dugc khir khi
va dugc nap day lai véi N, va dugc thém vao hdn hop phan tng. Binh phan g dugc
khit khi va dwoc nap ddy lai  (3xN,), phu phdm diclo[1,1’-
bis(diphenylphosphino)feroxen]paladi diclometan (4,62 g, 5,65 mmol) dugc thém vao
hdn hop phan tGng, dugc khir khi va dugc nap day lai véi N, (3x) va phan tng sau d6
duoc gia nhiét tir tir dn 60°C. Sau 30 phut chit két tha duogc tao thanh. Phan tmg duoc
khudy trong 1 h va nhiét d6 binh phan tmg dugc dat dén 25°C. Sau 30 phut 1am lanh,
nhiét d6 bén trong 13 42°C va heptan (1 thé tich) dugc thém. Nhiét d6 binh phan Gng
sau d6 dugc dit dén +5°C. O 20°C, nudce (4 thé tich) duoc thém va tiép tuc 1am lanh
dén + 5°C qua 1 gidr va sau d6 duoc khudy trong 2 gid. Hon hop phan tmg duogc loc
trén phéu Biichner va chét rin duoc rira bing nudc (4 thé tich) va EtOAc (2 thé tich)
dé tao ra chit rin mau vang sang ma dugc lam khé dudi dong nito. Chét ran dugc
khuéy trong EtOAc (1 thé tich), dugc loc va chét ran thu duge duge 1am kho dudi chan
khéng dé tao ra (42,8 g). Ruou gbc dugce két hop va dugc 1am bay hoi trong chén
khéng dé tao ra (20 g). 700 g silic oxit dugc tao bdt nhio trong heptan duoc déng gbi
Ién c6t (10x300 mm). Cac chét rén duge hoa tan trong DCM, dugc két hop va dugc tai
1én cdt. sau khi hoan thanh rtra gidi DCM, cdt dugce rira giai v6i 20 % EtOAc trong
heptan, sau d6 13 gradien EtOAc tir 20 — 50 % trong heptan. Hop chit mong muén
duoc két hop va dugc lam bay hoi trong chdn khéng. Can dugc tao bt nhdo trong 50
% EtOAc trong heptan (0,5 vol), duoc loc va duge lam khd dudi dong chay bing
nitrogen dé tao ra 3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol (35,6 g, 71

%) 1a chat rén.

"H NMR (400 MHz, DMSO-dy) 8 2,40 (s, 3H), 2,44 (s, 3H), 7,54 (d, 2H), 7,61 (t, 1H),
7.91 (d, 2H), 7,95 - 8,04 (m, 1H), 8,40 (dd, 1H), 8,62 (s, 1H), 8,79 (s, 1H).

m/z (ES+), [M+H]" = 442.9.
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Hop chit trung gian 3: 3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1H-indol

3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol, Hop chét trung gian 2
(2,477 g, 5,59 mmol) dugc hoa tan trong 1,4-dioxan/nudc 2:1 (75mL) va natri hydroxit
3,8 M (22mL, 83,9 mmol) dugc thém. Hon hop phan tng tao thanh dugc gia nhiét dén
50°C trong 2 h. Hbn hop phan tmg dugc dé ngudi dén nhiét d6 phong va duoc trung
hoa béng cach thém HCI1 2 M. Chét rén tao thanh dugc loc bd, dugce rira br?lng EtOAc,
Et,0 va duoc 1am kho duéi chan khong dé tao ra 3-(2-clo-5-metylpyrimidin-4-yl)-7-
nitro-1H-indol (1,894 g, 117 % (u6t)) 13 chét rén.

"H NMR (500 MHz, DMSO-dy) § 2,52 (s, 3H), 7,47 (t, 1H), 8,20 (d, 1H), 8,25 (d, 1H),
8,63 (s, 1H), 8,90 (d, 1H), 12,66 (s, 1H). m/z (ES+), [M+H]" = 289,2.

Hop chit trung gian 4: 3-(2,5-diclopyrimidin-4-yl)-7-nitro-1H-indol
Buéce 1

PdCl,(dppf)*CH,Cl, (0,554 g, 0,68 mmol) dugc thém vao 7-nitro-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-1H-indol, Hop chét trung gian 1 (3,00 g,
6,78 mmol), 2,4,5-triclopyrimidin (1,617 g, 8,82 mmol) va K,CO; (2,81 g, 20,35
mmol) trong THF/nuéc 4:1 (75mL) & 25°C duéi nito. Khudy hdn hop thu duoc & nhiét
d6 80°C trong thoi gian 4 gid. Hon hop phan tng duge dé nguoi dén nhiét 46 phong,
duoc pha lodng bang EtOAc (150mL) va duoc rira bang nude mubi (150mL). Lop hitu
co dugc lam khé qua Na,SO,, dugce loc va duge lam bay hoi trong chan khéng. Can
duoc tinh ché bang sic ky silic oxit nhanh st dung gradien ctia EtOAc 8 — 30 % trong
ete ddu mé lam pha dong. Cac phan doan tinh khiét dugc 1am bay hoi trong chdn
khéng va can dugc tinh thé hoéa tir axetonitril dé tao ra 1-((4-clophenyl)sulfonyl)-3-
(2,5-diclopyrimidin-4-y1)-7-nitro- 1H-indol (1,43 g, 43,4 %) 14 chit rin mau tring.

"H NMR (300 MHz, DMSO-dy) § 2,42 (s, 3H), 7,52 (d, 2H), 7,66 (t, 1H), 7,91 - 8,14
(m, 3H), 8,52 (dd, 1H), 8,90 (s, 1H), 9,08 (s, 1H).

m/z (ES+), [M+H]" = 463.

Buwoc 2

-37-



35280

Dung dich ctia NaOH (2,202g, 55,05 mmol) trong nuéc (30mL) duoc thém vao huyén
phtt khudy cta 3-(2,5-diclopyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol (1,7 g, 3,67
mmol) trong 1,4-dioxan (30mL) & 25°C. Hon hop thu dugc duge khudy & 50°C trong
1 gid va sau d6 dugc 1am ngudi dén nhiét d6 phong. Hon hop phan ung dugc pha
loang véi EtOAc (200mL), duoc rua bing nudc (50mL), NaHCO; bio hoa (50mL),
nude mudi (50mL). Lép hitu co duge 1am khd qua Na,SO,4, duge loc va duge 1am bay
hoi trong chdn khéng & tao ra 3-(2,5-diclopyrimidin-4-yl)-7-nitro- 1H-indol, (0,500 g,
44,1 %) 13 chét rin mau vang.

'H NMR (300 MHz, DMSO-d,) & 7,34 (t, 1H), 8,06 (dd, 1H), 8,67 (s, 1H), 8,78 (s,
1H), 8,87 (dd, 1H).

m/z (ES+), [M+H]" = 309.

Hop chit trung gian 5: 2-ﬂ0-3-(metylsulfonyl)anilin

Budéce 1

Pdng (I) iodua (1,002 g, 5,26 mmol) dugc thém thanh mét phin vio 3-bromo-2-
floanilin (5 g, 26,31 mmol), N1,N2-dimetyletan-1,2-diamin (0,464 g, 5,26 mmol) va
natri iodua (7,89 g, 52,63 mmol) trong 1,4-dioxan (10mL) & 25°C qua khoang thoi
gian 1 phit dudi nito. Huyén phi thu duge duge khudy & 110°C trong 1 ngay. Hon
hop phan tmg dugc loc qua xélit va dugc cb trong chdn khéng. San pham tho dugc
tinh ché bang sic ky silic oxit nhanh str dung gradien EtOAc 5 — 30 % trong ete dau
mo 1am pha dong. Cac phan doan tinh khiét dugc lam bay hoi trong chén khéng dé tao
ra 2-flo-3-iodoanilin (5, OO g, 80 %) 13 chit ddu mau nAu.

"H NMR (400 MHz, DMSO-dé) 0 5,32 (bs, 2H), 6,59 - 6,83 (m, 2H), 6,83 - 6,93 (m,
1H).

m/z (ES+), [M+H]" = 238.

Budoc 2

Df‘)ng (I) iodua (0,402 g, 2,11 mmol) dugc thém vao 2-flo-3-iodoanilin (5,00 g, 21,10
mmol), natri metansulfinat (3,23 g, 31,64 mmol), N1,N2-dimetyletan-1,2-diamin
(0,558 g, 6,33 mmol) trong DMSO (20mL) duéi nito. Huyén phu thu duoc duoc
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khudy & 95°C trong 18 gid. Hon hop phan ting duge pha lodng véi EtOAc (50mL),
duoc rira bing nude (50mL) va nude mubi (50mL). Lép hitu co dugc 1am khd qua
Na,S0,, dugc loc va dugce lam bay hoi trong chdn khong. Cian dugc tinh ché b%lng
TLC diéu ché st dung EtOAc/ete dau hoa 1:1 dé tao ra 2-flo-3-(metylsulfonyl)anilin
(3,20 g, 80 %) 13 diu khong mau ma héa rén khi dé yén.

'"H NMR (400 MHz, CDCl;) & 3,20 (s, 3H), 3,96 (bs, 2H), 6,97 - 7,13 (m, 2H), 7,20 -
7,31 (m, 1H). m/z (ES+), [M+H]" = 190.

Quy trinh dwoc mé ta ¢ trén dwoc Idp lai sir dung sulfinat dirgc néu dé tao ra

Hop chdt trung gian 6 dwoc mé ta trong Bang 2:

Béang 2
, '"HNMR & m/z (ES+),| Hiéu
Hop chat trung gian Sulfinat . .
(CDCls, 400 MHz) [M+H]" | suét %
. 0,95 - 1,15 (m, 2H), 1,30
N o0 - 1,43 (m, 2H), 2,65 - |
1 . V/S\O-Na+ 2,80 (m, 1H), 4,01 (bs, | 216 60
(xyclopropylsulfonyl)- 2H), 6,91 - 7,11 (m, 2H),
2-floanilin 7,11 - 7,25 (m, 1H).

Hop chit trung gian 7: (3-bromo-2-flophenyl)(etyl)sulfan

Lithi diisopropylamit (17,14mL, 34,29 mmol) dugc thém nhd giot vao 1-bromo-2-
flobenzen (5,00 g, 28,57 mmol) trong THF (250mL) ¢ -78°C qua khoang thoi gian 10
phit dudi nito. Khudy hdn hop thu duge & nhiét do -78°C trong thoi gian 60 phut. 1,2-
dietyldisulfan (5,20 g, 42,54 mmol) dugc thém nho giot qua 20 phit. Hén hop thu
duogc duge khudy & -78°C trong 60 phut va sau d6 & nhiét 46 phong qua dém. Hon hop
phan tng dugc dimg bang nude (50mL) va dugc chiét bang EtOAc (2x250mL). Cac
chét chiét hiru co két hop duogc lam khé qua Na,SO,4, dugce loc va duge lam bay hoi
trong chdn khéng. Cin dugc tinh ché bang sic ky silic oxit nhanh st dung gradien cta
EtOAc 0 — 10 % trong pentan 1am chét rira giai. Cac phan doan tinh khiét dugc 1am
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bay hoi trong chén khéng @ tao ra (3-bromo-2-flophenyl)(etyl)sulfan (5,27 g, 78 %)

13 dau khéng mau.

'H NMR (300 MHz, CDCl,) 1,32 (t, 3H), 2,95 (q, 2H), 6,90 - 7,04 (m, 1H), 7,22 - 7,34
(m, 1H), 7,35 - 7,47 (m, 1H).

Hop chat trung gian 8: tert-butyl (3-(etylthio)-2-flophenyl)carbamat

(3-bromo-2-flophenyl)(etyl)sulfan, Hop chét trung gian 7 (4,14 g, 17,61 mmol) dugc
thém thanh mot phﬁn vao xyclohexan-1,2-diamin (6,03 g, 52,82 mmol), phosphoric
axit, mudi kali (3,74 g, 17,61 mmol), ddng (I) iodua (8,38 g, 44,02 mmol) va terz-butyl
carbamat (10,31 g, 88,04 mmol) trong 1,4-dioxan (80mL) & 25°C duéi nito. Hén hop
- thu dugc dugce khudy & 100°C trong 6 gio va sau d6 dugc dé ngudi dén nhiét do
phong. Hon hop phan tmg duoc loc va duoc lam bay hoi trong chén khéng. Can dugc
tinh ché bang sic ky silic oxit nhanh st dung gradien ciia EtOAc 0 — 10 % trong
pentan. Cac phan doan tinh khiét duoc 1am bay hoi trong chén khéng dé tao ra tert-
butyl (3-(etylthio)-2-flophenyl)carbamat (1,412 g, 29,6 %) 14 chit diu mau vang. |

'"H NMR (400 MHz, CDC1s) & 1,31 (¢, 3H), 1,55 (s, 9H), 2,94 (g, 2H), 6,73 (bs, 1H),
6,91 - 7,19 (m, 2H), 7,92 - 8,05 (m, 1H).

Hop chit trung gian 9: tert-butyl (3-(etylsulfonyl)-2-flophenyl)carbamat

tert-butyl (3-(etylthio)-2-flophenyl)carbamat, Hop chit trung gian 8 (1,4 g, 5,16

‘mmol) dugc thém thanh médt phan to 3-clobenzen-1-carboperoxoic axit (2,67 g, 15,48
mmol) trong DCM (15mL) & 0°C duéi nito. Hon hop thu duge duoc khuéy & nhiét 3o
phong trong 16 gid. Hon hop phan tmg duoc pha lodng véi DCM (50mL), dugc loc,
dugc rira bing NaHCO; bao hoa (2x50mL) va nudce mudi (50mL). Lép hiru co duge
lam kho6 qua Na,SO,, dugce loc va dugce lam bay hoi trong chan khéng. Can duoc tinh
ché bang TLC diéu ché dugc phat trién bang ete ddu héa/ EtOAc 3:1 dé tao ra rert-
butyl (3-(etylsulfonyl)-2-flophenyl)carbamat, (1,650 g, 105 %) 14 chit ddu mau vang.
m/z (ES-), [M-H]" = 302.

Hop chét trung gian 10: 3-(etylsulfonyl)-2-floanilin

2,2 2-trifloaxetic axit (10,0 g, 87,70 mmol) dugc thém vao tert-butyl (3-(etylsulfonyl)-
2-flophenyl)carbamat, Hop chét trung gian 9 (1,65 g, 5,44 mmol) trong DCM (20mL)
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& 20°C. Hbn hop thu dugc duge khudy & 25°C trong 1 giv. Hén hop phan tmg dugc
lam bay hoi trong chdn khong, dugc hoa tan lai trong DCM (50mL), dugc rira béng
NaHCO; bio hoa (2x100mL) va nuéc mudi (100mL). Lép hiru co duge 1am khé qua
Na,S0,, duoc loc va duge 1am bay hoi trong chdn khong dé tao ra 3-(etylsulfonyl)-2-
floanilin (0,786 g, 71,1 %) 1a chit diu mau vang.

"H NMR § (CDCL, 400 MHz) § 1,32 (t, 3H), 3,32 (g, 2H), 3,60 - 4,10 (bs, 2H), 7,00 -
7,17 (m, 2H), 7,17 - 7,34 (m, 1H). m/z (ES+), [M+H]" = 204.

Hop <chit trung gian 11:  3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-amin

Buwoce 1

3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol, Hop chét trung gian 2 (20,0
g, 45,16 mmol)., 2-flo-3-(metylsulfonyl)anilin hydroclorua, Hop chét trung gian 5
(11,2 g, 49,68 mmol), xési carbonat 30,9 g, 94,8 mmol), Pd,(dba); (4,14 g, 4,52 mmol)
va 2’-(dixyclohexylphosphino)-N,N-dimetyl-[1,1’-biphenyl]-2-amin (3,55 g, 9,03
mmol) dugc nap trong binh phan ng 1L duéi nito. 2-metyltetrahydrofuran (200mL)
va nude (100mL) duoc thém & nhiét d6 phong. Phan g dugc rat ra hét va dugc nap
dly lai bing N, (3x) va sau d6 duoc gia nhiét dén 72,5°C (T,= 80°C) va dugc khudy
trong 4 h (chat két tia mau nau tao thanh sau 3 h). Heptan (400mL, 20 thé tich) dugc
thém, ding gia nhiét va phan tng dugc lam lanh dén 17°C qua 30 phut. Chat két tia
dugc khudy trong 10 phit va sau d6 dugc loc trén phéu biichner. Banh loc duoc rira
bing nudc (2 thé tich x 3), EtOAc/heptan 1:2 (3 thé tich x3) va sau d6 duoc 1am kho
dudi chan khéng/nito dé tao ra N-(2-flo-3-(metylsulfonyl)phenyl)-5-metyl-4-(7-nitro-
1-tosyl-1H-indol-3-yl)pyrimidin-2-amin (25,93 g, 96 %) 1a chét rin mau nau. Tiép tuc
ma khong cén tinh ché thém. m/z (ES+), [M+H]" = 596,2.

Buwoe 2

Trong binh phan tng 1L, 3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol
(27,0 g, 45,3 mmol) dugc nap & nhiét d0 phong, 2-metyltetrahydrofuran (250mL) va
NaOH 3,8 M (chira nuéc) (250mL) duge thém dé tao ra hdn hop khong tan mau nau.
Hbn hop duoc gia nhiét dén 85°C va dugc khudy qua dém. Heptan (10 thé tich) duoc
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nap vao hén hop phéan tmg, duoc 1am lanh dén 17°C qua 40 phiit va duoc khudy trong
30 phat. Chét rin dugc loc bing phéu biichner va banh loc duoc ria bing nudc
(3x40mL). pH cua viée rira ¢6 nuée: 10-11 bing gidy pH. Nap 40mL nuéc vao banh
loc va tao bdt nhio trong khi didu chinh d6 pH dén 7 bang Hcl 0,5 N. Chit rin dugc
loc lai béng phéu biichner, duoc rira béng nudc (50mL), dugc 1am khoé dudi nito/chan
khong trong 20 phut va sau d6 duoc rira bang heptan/EtOAc (4x40mL). (45 % vt liéu
khoi diu khéng phan tng bang LCMS, hop chét dugc phan tmg lai dudi cing diéu
kién). Chat ran duoc nap vao binh phan tmg 1 L va 2-metyltetrahydrofuran (250mL)
va NaOH 3,8 M (chira nuéc) (250mL) duge thém dé tao ra hdn hop khong tan mau
niu. Hdn hop duoc gia nhiét dén 85°C va dugc khudy qua dém. Heptan (10 thé tich)
duoc nap vao hén hop phan tmg, duoc 1am lanh dén 17°C qua 40 phit va duoc khudy
trong 30 phiit. Chat réin dugc loc bing phéu biichner va banh loc dugc rira bang nudc
(3x40mL). pH cua viée rira ¢6 nude: 10-11 bing gidy pH. Nap 40mL nudc vao banh
loc va tao bdt nhio trong khi didu chinh d6 pH dén 7 bang Hcl 0,5 N. Chét rin duogc
loc lai béng phéu biichner, duoc rira bﬁng nudc (50mL), dugc 1am khd dudi nito/chan
khéng trong 20 phiit va sau d6 duoc rira bang heptan/EtOAc (4x40mL) va duoc 1am
kho d& tao ra N-(2-flo-3-(metylsulfonyl)phenyl)-5-metyl-4-(7-nitro-1H-indol-3-
yl)pyrimidin-2-amin (20,0 g, 100 %).

m/z (ES+), [M+H]" =442,1.
Buoce 3

N-(2-flo-3-(metylsulfonyl)phenyl)-5-metyl-4-(7-nitro-1H-indol-3-yl)pyrimidin-2-amin
(11,0 g, 24,9 mmol) dugc nap vao binh phén g 1L va 2-metyltetrahydrofuran/EtOH
2:1 (330mL) dugc thém. Binh phan tmg duoc gia nhiét dén 80°C, dugc khudy trong 10
phut dé tan va sau d6 tir tir dugc 1am lanh dén 30°C. 10 % Pd-C (2,00 g, 24,9 mmol,
50 % udt) va dung dich cua amoni format (9,43 g, 149,5 mmol) trong nugc (10mL)
(thu nhiét) dugc thém & nhiét do phong dudi nito. Hon hop phan tng tir tir duoc gia
nhiét dén 80°C va duogc khudy trong 15 phut. Sau d6 né duoc dé ngudi dén 40-50°C,
duoc loc trén phéu biichner duéi nito (causion), rira banh bang THF néng/EtOH 1:1
(50mL) va phén loc duoc cb va dugc 1am cing bay hoi trong chédn khéng v&i DCM

-42-



35280

(50mL) dé tao ra 3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-

1H-indol-7-amin 10,0 g, 98 %) 14 chit rdn mau nau.
m/z (ES+), [M+H]" = 412,4.

Hop chit trung gian 12: N-(3-(etylsulfonyl)-2-flophenyl)-5-metyl-4-(7-nitro-1H-indol-
3-yl)pyrimidin-2-amin

Pd,(dba); (159 mg, 0,17 mmol) va 2’-(dixyclohexylphosphino)-N,N-dimetyl-[1,1’-
biphenyl]-2-amin (136 mg, 0,35 mmol) dugc thém vao 3-(2-clo-5-metylpyrimidin-4-
y1)-7-nitro-1H-indol, Hop chét trung gian 3 (SOO‘mg, 1,73 mmol), 3-(etylsulfonyl)-2-
floanilin, Hop chit trung gian 10 (352 mg, 1,73 mmol) va xési carbonat (1693 mg,
5,20 mmol) trong DMF (15mL) & 23°C duéi nito. Dung dich thu dugc duge khudy &
80°C trong 3 git. Hdn hop phan tmg duoc loc qua xélit va dung moi duge 1am bay hoi
trong chén khéng @ tao ra N-(3-(etylsulfonyl)-2-flophenyl)-5-metyl-4-(7-nitro-1H-
indol-3-yl)pyrimidin-2-amin (1,22 g, 155 %) 1a chét rin t6i mau. Pugc st dung ma
khong can tinh ché thém. m/z (ES+), [M+H]" = 456.

Quy trinh dwoc mé td & trén dwoc Igp lai sir dung hop chdt trung gian khoi dau

diege cho d@é tao ra Hop chat trung gian 13-14 dwoc mé ta trong Bang 6:
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Bang 6
Hop chat m/z Hiéu
Hop chit trung gian trung gian 'H NMR (300 MHz) & (ES+) suét
khéi dau [M+H]" | %
13°
N-(3-
(xyclopropylsulfonyl)
-2-flophenyl)-5- 3,6 ‘ 468 103

metyl-4-(7-nitro-1H-
indol-3-yl)pyrimidin-

2-amin

(DMSO-dy) 3,30 (s, 3H),
7,24 - 7,34 (m, 1H), 7,44
- 7,52 (m, 1H), 7,64 -
4,5 7,73 (m, 1H), 8,08 -8,30 | 462 40
(m, 2H), 8,55 - 8,62 (m,
2H), 8,83 (d, 1H), 9,77
(s, 1H), 12,59 (s, 1H).

14°

5-clo-N-(2-flo-3-
(metylsulfonyl)pheny

1)-4-(7-nitro-1H-
indol-3-yl)pyrimidin-

2-amin

® Hon hop phan tmg dugc cb trong chén khéng.

® Han hop phan tmg dwoc pha lodng véi EtOAc (200mL), duoc rira bing nude
(50mL) va nude mudi (200mL). Lép hitu co duoce 1am khod qua Na,SO,, duge loc va
duoc 1am bay hoi trong chén khéng. Cin duge tinh ché bang TLC diéu ché sir dung
DCM/MeOH 5:1 1am chit rira giai.

Hop chit trung gian 15: 3-(2-((3-(etylsulfonyl)-2-flophenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-amin

N-(3-(etylsulfonyl)-2-flophenyl)-5-metyl-4-(7-nitro- 1 H-indol-3-yl)pyrimidin-
2-amin, Hop chét trung gian 12 (1,406 g, 3,09 mmol), amoni clorua (0,991 g, 18,52
mmol) va sit (1,034 g, 18,52 mmol) trong MeOH/THF/nuéc 1:1:1 (75mL) duoc khudy
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& 60°C trong 3 gio. Hon hop phan tng duroc loc qua xélit va dung moi dugce loai dudi
4p suét giam. Can dugc tinh ché bang TLC diéu ché sir dung DCM/MeOH 10:1 1am
chét rira giai @ tao ra 3-(2-((3-(etylsulfonyl)-2-flophenyl)amino)- 5-metylpyrimidin-4-
yl)-1H-indol-7-amin (0,600 g, 46 %) 13 chét rin mau nau.

"H NMR (300 MHz, DMSO-dq) § 1,11 (t, 3H), 2,37 (s, 3H), 3,33 (q, 2H), 5,12
(bs, 2H), 6,39 (d, 1H), 6,74 (t, 1H), 7,38 (t, 1H), 7,44 - 7,66 (m, 2H), 7,94 (d, 1H), 8,25
(s, 1H), 8,34 (t, 1H), 9,03 (s, 1H), 11,34 (s, 1H). m/z (ES+), [M+H]+ = 426.
Quy trinh dwoc mé ta o trén duoc Idp lai sir dung hop chat trung gian khéi dau dwoc

néu dé tao ra Hop chat trung gian 16-17 dwoc mé ta trong Bang 7: |

Bang 7
Hop chét )
Hoo chi _ _ m/z (ES+), | Hi€u suat
op chét trung gian trung gian
op gg . g‘ (M+HT' o
khoi dau
16°
3-(2-((3-(xyclopropylsulfonyl)-2- 13 433 63
flophenyl)amino)-5-metylpyrimidin-4-yl)- 1H- '
indol-7-amin
17
3-(5-clo-2-((2-flo-3- 14 432 g7
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-
1H-indol-7-amin

® Hon hop phén tng dugce loc qua xélit, duoc 1am bay hoi trong chén khéng va
dugc hoa tan lai trong DCM (50mL). Pha hitu co dugc rira bang nuée (2x50mL), duoc
lam kh6 qua Na,SO,, dugc loc va dugce lam bay hoi trong chdn khong.

® Phan tng dugc khudy trong 2 h. Hdn hop phan tmg duogc loc qua xélit, duoc
pha loang béng EtOAc (100mL). Lép hitu co duge 1am khé qua Na,SO,, dugc loc va

dugc lam bay hoi trong chan khong.
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Hop chit trung gian 18: 3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-amin

Buwoce 1

Dung dich cuda kali carbonat (40,9mL, 678,28 mmol) dugc nap vao binh phan
ting 1L duoc trang bi nhiét ké va cira nap nito. Hon hop duge khir khi ba 13n bing N, &
nhiét d6 phong (23°C). 7-nitro-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-tosyl-
1H-indol, Hop chét trung gian 1 (100 g, 226,09 mmol), 2,4-diclo-5-flopyrimidin (49,1
g, 293,92 mmol) va metyl THF (1000mL) dugc thém va dugc khudy trong 10 phut &
nhiét 6 phong. Hn hop thu dugc duge khir khi 3 14n bang nito. Phu phdm diclo[1,1’-
bis(diphenylphosphino)feroxen]paladi diclometan (9,23 g, 11,30 mmol) dugc thém
vao hén hop phan tmg v hdn hop thu duge dugc khit khi va dugce nap day lai (3xN,)
va duge khudy & 23°C qua dém dé tao ra chit két tia mau vang. Heptan (500mL) dugc
nap vao hdn hop phéan tng & nhiét d6 phong va duge khudy trong 10 phut. sau d6 dimg
khudy va chit két tia dugc dé cho ling xudng. Hén hop phan tng duogc 1am lanh dén
5°C va dugc khudy trong 1 h. Chit két tia dugc loc qua phéu thiy tinh, dugc rira bing
nuGe dén khi nuée dat do pH trung tinh (13 thé tich, ria chuyén vi, 1,3L). Banh loc
sau d6 dugc rira bing hdn hop EtOAc/heptan 1:1 (5x2 thé tich, 1 L) & nhiét do phong,
heptan (2x200mL, 2x2vol) va chét rin dugc 1am kho dudi chin khong & 35°C qua
dém dé tao ra 3-(2-clo-5-flopyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol (97 g, 89 % hiéu
suét ¢ hidu qua).

"H NMR (400 MHz, DMSO-d;) § 2,41 (s, 3H), 7,51 (d, 2H), 7,69 (t, 1H), 7,95
(d, 2H), 8,01 (dd, 1H), 8,75 (d, 1H), 8,81 (dd, 1H), 9,01 (d, 1H). m/z (ES+), [M+H]" =
447.2.

Buwroce 2

3-(2-clo-5-flopyrimidin-4-yl)-7-nitro-1-tosyl-1H-indol (89,5 g, 200,30 mmol) ,
2-flo-3-(metylsulfonyl)anilin hydroclorua, Hop chat trung gian 5 (54,2 g, 240,36
mmol), Pd,(dba); (9,17 g, 10,01 mmol) va 2’-(dixyclohexylphosphino)-N,N-dimetyl-
[1,1’-biphenyl]-2-amin (7,88 g, 20,03 mmol) dugc thém vao binh phan tng 2 L duéi
nito. 2-2-metyltetrahydrofuran dugc khir khi (1000mL) va dung dich cua xé&si carbonat
(137 g, 420,62 mmol) trong nuéc (450mL) dugc thém & nhiét 46 phong va hon hgp
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phan ting dugc khir khi (x7). Phan tng sau d6 dugc gia nhiét dén 72,6°C va sau d6
dugc khudy qua dém. Phan Gng duoc 13m lanh dén 4-5°C va dugc khudy trong it nhit
30 phut. Chat rin duoc loc trén phéu biichner, dugc rira bang 2-2-metyltetrahydrofuran
lanh (300mL, 3 thé tich), nudc (3x300mL, 3 thé tich) va hdn hop EtOAc/heptan 1:2
(3x300mL, 3 thé tich) va dwoc 1am kh6 dudi chan khong & 40°C dé tao ra 5-flo-N-(2-
flo-3-(metylsulfonyl)phenyl)-4-(7-nitro-1-tosyl-1H-indol-3-yl)pyrimidin-2-amin

(77,89 g, 65 % hiéu suit c6 hiéu qua) 13 chat rin mau nau.

'H NMR (400 MHz, DMSO-d,) & 2,56 - 2,64 (m, 3H), 3,42 (d, 3H), 7,52 -
7,64 (m, 4H), 7,73 (t, 1H), 7,98 - 8,09 (m, 3H), 8,22 (t, 1H), 8,71 (s, 1H), 8,79 (d, 1H),
8,94 (d, 1H), 9,89 (s, 1H).

m/z (ES+), [M+H]" = 600,2.
Buoce 3

5-flo-N-(2-flo-3-(metylsulfonyl)phenyl)-4-(7-nitro-1-tosyl-1H-indol-3-

yl)pyrimidin-2-amin (97,7 g, 129,87 mmol) dugc nap vao binh phén ung 5 L & nhiét
d6 phong. Hon hop ctia THF (100mL) va NaOH 3,8 M (chira nudc) (1000mL) duoc
thém d& tao ra hdn hop khong tan mau nau. Hén hop dugc gia nhiét dén 75°C véi hdi
luu va dugc khudy qua cubi tudn. THF (10 thé tich) va heptan (10 thé tich) dugc nap
vao hdn hop phan tmg. Sau d6 n6 dugc dé ngudi dén 17°C qua 40 phut, dugc khudy
trong 60 phut va chit rin dugc loc trén phéu biichner. Banh loc dugc rira bing axit
xitic 1M (500mL, dén d6 pH trung tinh), nuéc (5x300mL, dén d6 pH trung tinh) sau
d6 13 heptan/EtOAc (4x400mL). Chat rén duge 1am kho dudi chan khong dé tao ra 5-
flo-N-(2-flo-3-(metylsulfonyl)phenyl)-4-(7-nitro-1H-indol-3-yl)pyrimidin-2-amin
(55,0 g, 95 %).

"H NMR (400 MHz, DMSO-dy) § 3,27 - 3,38 (m, 3H), 7,30 (t, 1H), 7,47 (t,
1H), 7,64 (t, 1H), 8,11 - 8,29 (m, 3H), 8,52 (d, 1H), 8,98 (d, 1H), 9,60 (s, 1H), 12,57
(s, 1H).

m/z (ES+), [M+H]" = 446,2.

Buwoc 4
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Huyén phi dugc khudy cia 5-flo-N-(2-flo-3-(metylsulfonyl)phenyl)-4-(7-
nitro-1H-indol-3-yl)pyrimidin-2-amin (59,5 g, 123,5 mmol, 92,5 % khdi lugng) trong
THF/EtOH 2:1 (600mL) ¢ nhiét d6 phong va duéi nito dugc thém 10 % Pd/C (12,0 g,
123,5 mmol, 50 % udt) va dung dich cia amoni format (46,8 g, 741,4 mmol) trong
nude (50mL). Hon hop phan tmg tir tir duge gia nhiét dén 70°C va dugc khudy trong
30 phut. 12 g cacbon hoat tinh dugc thém va hén hop duogc khudy trong 15 phut. Hon
hop phan tmg duoc 1am lanh dén 40°C va duge loc trén phéu biichner (gidy) duéi nito.
Bénh loc dugc rira bing THF/EtOH (160mL). Phin loc dugc cd dén 4 thé tich va bot
nh3o tao thanh duogc 1am lanh dén nhiét d6 phong va duge loc duéi nito. Chét rén dugc
rira bang nudc (2 thé tich), etanol (2 thé tich) va dugc 1am kho duéi nito/chan khong &
40°C dé tao ra 3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-

indol-7-amin (44,3 g, 86 %) 1a chit rAn mau niu sang.

'H NMR (400 MHz, DMSO-d;) & 3,28 (s, 3H), 5,20 (bs, 2H), 6,43 (dd, 1H),
6,78 (t, 1H), 7,44 (t, 1H), 7,57 - 7,63 (m, 1H), 7,66 (d, 1H), 8,09 - 8,25 (m, 2H), 8,38
(d, 1H), 9,34 (s, 1H), 11,57 (s, 1H). m/z (ES+), [M+H]" = 416,3.

‘Hop chit trung gian 19: 3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol

Natri hydrua (60% phén tan trong dau khoang) (1,32 g, 33,10 mmol) duoc
thém ting phan vao huyén phi khudy mau vang ctia 3-(2-clo-5-metylpyrimidin-4-yl)-
7-nitro-1H-indol, Hop chit trung gian 3 (6,37 g, 22,07 mmol) trong THF khan
(150mL) & 0°C. Sau khi khudy trong 25 phat (ding bay hoi khi) (2-
(clometoxy)etyl)trimetylsilan (4,10mL, 23,17 mmol) dugc thém nhanh nhd giot. Sau 5
phiit, bé 1am lanh dugc loai va phan g dé khudy & nhiét 46 méi trudong trong 1,5 gio.
Natri hydrua bd sung (60% phan tan trong dau khoang) (130 mg, 3,3 mmol) va (2-
(clometoxy)etyl)trimetylsilan (0,4mL, 2,3 mmol) dugc thém. Phan Ung dugc khudy
thém 40 phut sau d6 duoc dimg bang NaHCO; bio hoa (chtra nuéc) va hon hop vang
nhat pha logng bang Et,0. Céc 16p dugc tach va 16p nuéce duge chiét bang Et,0 (x2).
Lép hitu co Két hop dugc ria br?mg nu6e mudi, duge 1am kho qua MgSQO,, dugc loc va
duoc lam bay hoi trong chdn khéng. Can dugce hoa tan trong cloform va dugc tinh ché

bang sic ky nhanh silic oxit gel tr dong sir dung cot 120 g. Gradien cua EtOAc 5 %
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trong hexan trong 3 phtt sau d6 la EtOAc 5 — 45 % trong hexan qua 25 phut dugc
ding 1am pha dong. San pham dugc gom st dung do dai buéc séng 254 nm dé tao ra
3-(2-clo-5-metylpyrimidin-4-yl)-7-nitro-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol
(9,21 g, 100 %) 13 chat rin mau vang.

"H NMR (400 MHz, DMSO-d)  -0,16 (s, 9H) 0,60 - 0,73 (m, 2H) 2,51 - 2,52
(m, 3H) 3,11 - 3,22 (m, 2H) 5,72 (s, 2H) 7,48 (¢, 1H) 7,94 (d, 1H) 8,57 (s, 1H) 8,64 (s,
1H) 8,84 (d, 1H).

m/z (ES+), [M+H]" = 419,2.

Hop chit trung gian 20: 3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-y1)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin

Buoce 1

Xési carbonat (2,333 g, 7,16 mmol) dugc thém vao 3-(2-clo-5-
metylpyrimidin-4-yl)-7-nitro-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol, Hop chit
trung gian 19 (1,0 g, 2,39 mmol), 2-flo-3-(metylsulfonyl)anilin, Hop chit trung gian 5
(0,542 g, 2,86 mmol), Pd,(dba); (0,219 g, 0,24 mmol) va 2-dixyclohexylphosphino-2’-
(N,N-dimetylamino)-biphenyl (Davephos) (0,188 g, 0,48 mmol) trong DMF (20mL) &
25°C duéi nito. Hon hop thu duoc duge khudy & 80°C trong 3 gid va duoc dé ngudi
dén nhiét 46 phong. Hon hop phan ung dugc pha lodng véi EtOAc (200mL), dugc ria
bing nudc (50mL), NaHCO; bio hoa (50mL) va nuéc mubi (100mL). Lép hiru co
dugc 1am kho qua Na,SO,, dugc loc va duge 1lam bay hoi trong chdn khong. Can dugc
tinh ché bang séc ky silic oxit nhanh sir dung gradien ctia EtOAc tir 5 - 60% trong ete
diu mo 1am pha dong. Cac phén doan tinh khiét dugc 13m bay hoi trong chdn khéng
dé tao ra N-(2-flo-3-(metylsulfonyl)phenyl)-5-metyl-4-(7-nitro-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-3-yl)pyrimidin-2-amin (0,940 g, 69 %) la chat

rdn mau vang.

"H NMR (300 MHz, CDCLy) 5 -0,08 (s, 9H), 0,74 - 0,87 (m, 2H), 2,44 (s, 3H),
3,22 - 3,38 (m, 5 H), 5,67 (s, 2H), 7,21 - 7,33 (m, 2H), 7,42 (s, 1H), 7,48 - 7,60 (m,
1H), 7,72 (s, 1H), 7,89 (d, 1H), 8,39 (s, 1H), 8,62 (d, 1H), 8,89 (t, 1H).

m/z (ES+), [M+H]" = 572,2.
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Buwoce 2

N-(2-flo-3-(metylsulfonyl)phenyl)-5-metyl-4-(7-nitro-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-3-yl)pyrimidin-2-amin (2,76 g, 4,83 mmol), sat
(11,59 g, 207,59 mmol) va amoni hydroclorua (11,10 g, 207,59 mmol) dugc hoa tan
trong MeOH/THF/nuéc 1:1:1 (120mL) va duoc khudy & 70°C trong 4 h. Hén hop
phan tng duoc dé ngudi dén nhiét d6 phong. Chét ran dugc loc bé, phan loc duoc rét
vao nuée (200mL) va dugc chiét bing DCM (8x40mL). Céc chét chiét hitu co két hop
duoc loc qua thiét bi tach pha va duoc 1am bay hoi trong chdn khéng dé tao ra 3-(2-
((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin (2,52 g, 96 %) la gobm mau cam.

"H NMR (500 MHz, DMSO-d;) & -0,05 (s, 9H), 0,87 - 0,93 (m, 2H), 2,37 (s,
3H), 3,22 (s, 3H), 3,56 - 3,65 (m, 2H), 5,05 (s, 2H), 5,73 (s, 2H), 6,53 (d, 1H), 6,78 (t,
1H), 7,38 (t, 1H), 7,53 (d, 1H), 7,58 (d, 1H), 8,03 (s, 1H), 8,28 (d, 2H), 9,13 (s, 1H).
m/z (ES+), [M+H]" = 542,3.

Hop chat trung gian 21: (S)-2-bromo-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit

DIPEA (0,679mL, 3,89 mmol) duoc thém thanh mdt phan vao 3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-amin, Hop chéat
trung gian 11 (200 mg, 0,49 mmol) va (S)-2-bromopropanoic axit (149 mg, 0,97
mmol) trong DMF (3mL) & 25°C . Dung dich thu dugc dugc 1am lanh dén -40°C va 1-
propanephosphonic axit xyclic anhydrit (619 mg, 0,97 mmol) dugc thém nhd giot & -
40°C va tiép tuc khudy trong 30 phut. Hon hop phan tng dugc pha lodng véi DCM
(25mL) va dugc rira bang nudc mubi (2x50mL). Lép hitu co duoc lam kho qua
Na,SO,, duoc loc va dugce lam bay hoi trong chdn khéng. Cin duogc tinh ché bing
TLC diéu ché sir dung MeOH/DCM 1:20 1am chét rira giai ¢ tao ra (S)-2-bromo-N-
(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-

yl)propanamit, (224 mg, 84 %) 1a chat rin mau nau.

"H NMR (300 MHz, DMSO-dy) & 1,86 (d, 3H), 2,42 (s, 3H), 3,26 (s, 3H), 4,78
- 4,90 (m, 1H), 7,01 (t, 1H), 7,38 - 7,52 (m, 2H), 7,57 (t, 1H), 8,09 (d, 1H), 8,18 (d,
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1H), 8,25 - 8,34 (m, 2H), 9,21 (s, 1H), 10,20 (s, 1H), 11,37 (s, 1H). m/z (ES+),
[M+H]" = 546.

Hop chit trung gian 22: (R)-2-(4-metylpiperazin-1-yl)propanoic axit
dihydroclorua

Bwoce 1

(S)-metyl 2-hydroxypropanoat (250 g, 2,40 mol), DCM (1500mL) va 2,6-
dimetylpyridin (656,7 g, 6,13 mol) dugc dit trong binh thét ¢d day tron 4 ¢d 3000mL
va hén hop dugc lam lanh dén -78°C. Triflometansulfonic anhydrit (630 g, 2,23 mol)
duoc thém nhé giot kém khudy & -78°C va dung dich thu dugc sau d6 dugc khudy &
nhiét d§ phong trong 3 h. Hén hop phan tmg dugc pha loding véi nuéc (1000mL),
duoc rira bang 1M HCI (3x500mL) va nuée mudi (1x500mL). Pha hiru co duge 1am
kh6 qua Na,SO,4 khan, dugc loc va dugce c6 trong chan khong. Can sau do dugc thém
nhd giot vao binh thét cd day tron bbn c¢b 3000mL dugc khudy, chira 1-metylpiperazin
(213,3 g, 2,13 mol), DCM (800mL), nudc (400mL,) va kali carbonat (491,3 g, 3,53
mol) & 0°C. Dung dich thu dugc duoc khudy & nhiét d6 phong qua dém va sau dé
dugc pha lodng bing DCM (500mL). Hon hop thu duge dugc rira bang nudc
(1x500mL) va nudc mudi (500mL). Pha hitu co duge lam kho qua Na,SO,, duoc loc
va duoc b trong chédn khéng. Can duoc tinh ché bing séc ky silic oxit gel diéu ché st
dung gradien ciia etyl axetat 17 — 50 % trong ete ddu mé 1am pha dongs dé tao ra (R)-
metyl 2-(4-metylpiperazin-1-yl)propanoat (226 g, 68%) 1a ddu mau vang sang. m/z
(ES+), [M+H]" = 187.

Buwoce 2

Trong binh thét cd day tron 4 ¢b 3000mL, dugc dat hydro clorua (2000mL,
60,34 mol, 6M/L) sau d6 1a (R)-metyl 2-(4-metylpiperazin-1-yl)propanoat (226 g, 1,21
mol). Dung dich thu dugc duge khudy qua dém & 100°C va sau d6 dugc ¢ trong chén
khéng. Hon hop thu duge dugc pha loing bing axetonitril (1000mL) va chét rin dugc
gom bang cach loc. San phdm dugc két tinh lai (x5) & nhiét d6 phong tir etanol (1
g/20mL) dé tao ra (R)-2-(4-metylpiperazin-1-yl)propanoic axit dihydroclorua (124 g,
) %) 13 chét rin mau tring. '"H NMR (300MHZ,CD;0D) 81,69 - 1,71 (d, 3H), 3,04
(s, 3H), 3,83 (m, 8H), 4,35 - 4,42 (m, 1H). n/z (ES+), [M+H]" = 173.
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Hop chét trung gian 23: (R)-metyl 2-((S)-3,4-dimetylpiperazin-1-yl)propanoat

2,6-dimetylpyridin (0,672mL, 5,77 mmol) dugc thém vao dung dich da 1am
lanh -78°C cda (S)-metyl 2-hydroxypropanoat (500 mg, 4,81 mmol) trong DCM -
(5mL). Hn hop dugc khudy trong 5 phit va triflometansulfonic anhydrit (0,974mL,
5,77 mmol) sau d6 dugc thém nho giot. Phan mg dugc khudy trong 30 phut, bo 1am
lanh va hén hop phan g dé dat dén nhiét do phong qua 30 phut. Dung dich dugc rira
bang 1M HCI (chira nuéc) (20mL), dugc 1am khé bang thiét bi tach pha va sau d6
dugc thém tir tir vao hdn hop ciia (S)-1,2-dimetylpiperazin dihydroclorua (0,944 g,
5,05 mmol) dugc tao huyén phil trong DCM (10mL) va dung dich cta kali carbonat
(1;993 g, 14,42 mmol) trong nuéc (10mL). Phan tng dugc khudy & nhiét 46 phong
trong 18 h. Cac pha dugc tach. Pha hitu co duoc rira bang nuéc mudi (25mL), duoc
1am khé bang thiét bi tach pha va dugc 1am bay hoi trong chdn khéng dé tao ra (R)-
metyl 2-((S)-3,4-dimetylpiperazin-1-yl)propanoat (0,726 g, 75 %) 12 chat ddu mau cam
sang.

"H NMR (500 MHz, CDCl;) & 1,05 (d, 3H), 1,29 (d, 3H), 2,1 - 2,25 (m, 2H),
2,25-2,37 (m, 4H), 2,46 (t, 1H), 2,69 - 2,83 (m, 3H), 3,28 (q, 1H), 3,70 (s, 3H).

Quy trinh dwoc mé ta o trén duoc ldp lai sir dung amin duoc cho dé tao ra Hop

chdt trung gian 24 dwoc mé ta trong Bang 8:

Béang 8
, Amin 'HNMR & m/z (BS+)| Hiéu
Hop chat trung gian o . )
khoi dau (500 MHz, CDCl;) [M+H]" | suat %
24°

| 1,03 (d, 6H), 1,25 (d, 3H), 2,30
(R)-metyl 2-((3S,59)- E&Nﬂ (s, 3H), 2,36 - 2,46 (m, 2H), 2,60
3,4,5-trimetylpiperazin- N~ [(d, 2H), 2,76 - 2,88 (m, 2H), 3,27
1-yl)propanoat 2xHCl (q, 1H), 3,68 (s, 3H).

-52-



35280

Hop chit trung gian 25: (R)-2-((S)-3,4-dimetylpiperazin-1-yl)propanoic axit
dihydroclorua

(R)-metyl 2-((S)-3,4-dimetylpiperazin-1-yl)propanoat, Hop chit trung gian 23 (726
mg, 3,62 mmol) dugc khudy trong Hel 6M (6mL, 36,00 mmol) & hdi luu trong 16 h.
(Phan tng chay kh6). Thém nué6c (6mL) va dugc khudy trong 2 h. Phan g dugc 1am
lanh dén nhiét do phong va dung mdi dugc cd trong chdn khéng. Cin duoc tao huyén
phu trong axetonitril va dugc khudy & nhiét do phong trong 1 h. Chét rin dugc loc bo,
dugc rira bing axetonitril va duoc 1am kho trong chdn khéng dé tao ra (R)-2-((S)-3,4-
dimetylpiperazin-1-yl)propanoic axit dihydroclorua (626 mg, 66,6 %) 13 chét rin. 'H
NMR (500 MHz,”Dzo) 01,33 (d, 3H), 1,37 - 1,48 (m, 3H), 2,88 (s, 3H), 3,07 - 3,23
(m, 1H), 3,28 - 3,85 (m, 7H).

Quy trinh dwoc mé td & trén dwoc lip lai sik dung hop chat trung gian khéi dau

dwoc néu dé tao ra Hop chat trung gian 26 duoc mé td trong Bang 9:

Bang 9
. m/z
, R Hop chat trung 'HNMR § Hiéu
Hop chat trung gian o ha (ES+) Y
. ian khéi dau suat
g (500 MHz, D:0) | 1o 6
26°

1,3 - 1,47 (m, 9H),
2,82 (s,3H),3,05| NV 91
- 4,05 (m, 7H).

(R)-2-((3S,55)-3,4,5-
trimetylpiperazin-1-yl)propanoic 24
axit dihydroclorua

? Can dugc hoa tan trong nudc/axetonitril va duge 1am kho lanh. Chét ban rén
du duogc tao huyén phu trong axetonitril va dugc khudy trong 1 h & nhiét d6 phong.

Chét rén duoc loc bo, duoc rira béng axetonitril va dugc lam kho trong chdn khong.

Hop chit trung gian 27: (R)-2-((R)-2,4-dimetylpiperazin-1-yl)propanoic axit
dihydroclorua

Buwoce 1
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2,6-dimetylpyridin (0,868mL, 7,45 mmol) dugc thém vao dung dich da 1am
lanh -78°C cua (S)-metyl 2-hydroxypropanoat (0,646 g, 6,21 mmol) trong DCM
(10mL). Hon hop duoc khudy trong 5 phut va triflometansulfonic anhydrit (1,259mL,
7,45 mmol) sau d6 dugc thém nhé giot. Phan tmg dugc khudy trong 45 phut, bo 1am
lanh va hdn hop phan tng dé dat dén nhiét do6 phong va dugc khudy trong 1 h. Dung
dich dugc rira bang HCI IM (cht’ré nuée) (20mL), duoc 1am kho bang thiét bi tach pha
va dugc cb trong chdan khéng. Can duge hoa tan trong axetonitril (SmL) va dugc thém
vao huyén phu ciia (R)-1,3—djmety1piperazin dihydroclorua (1,22 g, 6,52 mmol) va kali
carbonat (2,57 g, 18,63 mmol) trong axetonitril (10mL). Phan ting duoc gia nhiét d&én
60°C dudi khi quyén N, trong 20 h. Phan tmg duoc 1am lanh dén nhiét 46 phong, chat
ran dugc loc bo, dugc rira bang axetonitril va phan loc dugc 1am bay hoi trong chdn
khong. Can dugc hoa tan trong DCM (10mL) va 8 % NaHCO; (chita nuéce) (10mL),
dugc lic va cac pha duoc tach. Pha nu6e duge chibt bing DCM (10mL). C4c chit
chiét duoc két hop duge 1am khé bing thiét bi tach pha va duoc 1am bay hoi trong
chén khéng dé tao ra (R)-metyl 2-((R)-2,4-dimetylpiperazin-1-yl)propanoat (0,589 g,
47,4 %, 80 % de) la chat dau nhat

"H NMR (500 MHz, DMSO-dy) 5 0,94 (d, 3H), 1,06 (d, 3H), 1,82 (t, 1H), 2,03
(t, 1H), 2,10 (s, 3H), 2,37 - 2,55 (m, 3H), 2,55 - 2,67 (m, 2H), 3,61 (s, 3H), 3,66 - 3,74
(m, 1H). (Most(cht déng phan khong ddi quang phong phti nhit dugc mo ta)

Buwoce 2

(R)-metyl 2-((R)-2,4-dimetylpiperazin-1-yl)propanoat (589 mg, 2,94 mmol)
dugc hoa tan trong 6 M HCI (chita nuéce) (SmL, 30,00 mmol) va dugce héi Iuu trong 18
h. Phan tng dugc 1am lanh dén nhiét d6 phong va dung mdi duoc 1am bay hoi trong
chan khéng thanh can ban ran. Dietyl ete dugc thém vao cédn, dugc khqu trong 30
phut va chét rin duoc loc bd va duoc 1am khé trong chdn khéng dé tao ra (R)-2-((R)-
2,4-dimetylpiperazin-1-yl)propanoic axit dihydroclorua (623 mg, 82 %) 13 chat rin
nhat.

"H NMR (500 MHz, D,0) § 1,32 (d, 3H), 1,41 (d, 3H), 2,89 (s, 3H), 3,08 -
3,91 (m, 7H), 4,25 - 4,51 (m, 1H). (chit ddng phén khong dbi quang phong phti nhét

dugc mo ta)
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Hop chét trung gian 28: metyl 3-metoxy-2-(4-metylpiperazin-1-yl)propanoat

1-metylpiperazin (100 g, 988,4 mmol) va kali carbonat (164 g, 1186 mmol)
dugc tao bot nhao trong axetonitril kho (800mL) duédi nito. Metyl 2-bromo-3-
metoxypropanoat (201g, 988,4 mmol) dugc thém vao bt nhao & 50 — 60°C qua
khoéng thoi gian 40 phut. Hon hop thu duge dugc gia nhiét dudi nito & 61°C trong 23
gid va sau d6 dugc 1am lanh dén 20°C. Chét ran dugc loc bo. Phin loc duoc 1am bay
hoi thanh cin ddu ma dugc hoa tan trong HCI IM (1000mL). Sau d6 d6 pH duoc diéu
chinh dén 1 bing HC1 4M (~300mL). Dung dich thu dugc dugc chiét bing DCM
(200mL). Dung dich nuéc duoc lam bazo bing Na,CO; bio hoa (1000mL) dén pH 9
va duoc chiét bang DCM (2x500mL). P pH ciia pha nuée sau d6 duoc ting dén 10 -
11 bang natri hydroxit va dwoc chiét bang DCM (2x500mL). B6n pha hitu co dugc két
hop va dugc 1am bay hoi trong chén khéng dé tao ra metyl 3-metoxy-2-(4-
metylpiperazin-1-yl)propanoat (181 g, 85 %).

'"H NMR (400 MHz, CDCLy) § 2,07 (s, 3H), 2,14 - 2,34 (m, 4H), 2,39 - 2,52
(m, 4H), 3,14 (s, 3H), 3,22 (dd, 1H), 3,42 (dd, 1H), 3,48 - 3,56 (m, 4H).

Hop chit trung gian 29: metyl 2-(4-metylpiperazin-1-yl)propanoat

Kali carbonat (1,987 g, 14,38 mmol) dugc thém vao metyl 2-bromopropanoat
(2,041 g, 12,22 mmol) va 1-metylpiperazin (1,20 g, 11,98 mmol) trong axetonitril
(20mL) & 20°C dudi nito. Khudy hén hop thu dugce & nhiét d6 60°C trong thoi gian 18
gid. Hon hop mau cam ruc dugc 13m lanh dén nhiét d6 phong, pha lodng bang etyl
axetat va dugc loc. Dung dich mau cam duoc c6 trong chan khéng. Céan dugce hda tan
trong dietyl ete va duoc loc. Phan loc duoc 1am bay hoi trong chdn khéng dé tao ra

metyl 2-(4-metylpiperazin-1-yl)propanoat, (2,2 g, 99 %) 13 cht dau.

'H NMR (400 MHz, CDCl5) § 1,23 (dd, 3H), 2,21 (d, 3H), 2,28 - 2,65 (m,
8H), 3,16 - 3,27 (m, 1H), 3,63 (s, 3H). m/z (ES+), [M+H]" = 187.

Quy trinh dwoc mé ta o trén duoc ldp lai sir dung chat phadn ung duoc néu dé tao ra

Hop cht trung gian 30-44 dwoc mé td trong Bang 10:
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Béng 10
m/z
Hop chat trung | 2-bromo- . "HNMR & (ES+)| Hiéu
gian axetat (500 MHz, CDCl;) [M+H | suit %
]+
a | (400 MHz) 0,91 (t, 3H),
30 N _
etyl 2- [ j 1,28 (t, 3H), 1,58 - 1,83
eyl 24 |y omobuta N (m, 2H),2,28 (s, 3H), | NV | 96
metylpiperazin-l-| 2,32 - 2,75 (m, 8H), 3,05
yDbutanoat (dd, 1H), 4,17 (q, 2H).
0,87 -1,10 (m, 9H), 1,15
310¢ - 1,35 (m, 3H), 1,58 -
| 1,79 (m, 2H), 2,20 - 2,37
etyl 2-((3S,58)- | etyl 2- n, N (m, 4H), 2,45 (dd, 1H)
3.4.5- bromobuta E) (ﬂ/ S T 243 89
7 N 2,55-2,66 (m, 1H), 2,69
trimetylpiperazin-| ~ Roat oxHCI 2,89 (m, 3H), 2,90 -
1-yl)butanoat 3,15 (m, 1H), 3,50 (s,
2H), 4,07 - 4,24 (m, 2H).
32 . 0,95 - 1,10 (m, 6H), 2,29
metyl 2-
metyl 3-metoxy- “, IL (s, 3H), 2,35 - 2,50 (m,
romo-3- 9 2H), 2,55 - 2,90 (m, 4H), | 245 | 88
2-((3S,58)-3,4,5- metoxypro )> 2,55 - 2,90 (m, 4H),
N 7 .
trimetylpiperazin- panoat o HC 3,25 - 3,50 (m, 4H), 3,50
1-yl)propanoat - 3,80 (m, SH)
33° -
metyl 2 Boc 1,23 - 1,31 (m, 9H), 1,42
, N - -
(28,68)-tert-butyl p o moprop| EQ') @/ 1,51 (m, 9H;, 233- | w | o1
4-(1-metoxy-1- anoat N 2,47 (m, 2H), 2,65 (dd,

oxopropan-2-yl)-

1H), 2,75 (dd, 1H), 3,27 -
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m/z
Hop cht trung | 2-bromo- , 'HNMR 3 (ES)| Hiéu
gian axetat (500 MHz, CDCL;)  |[M+H sut %
]+
2,6- 3,36 (m, 1H), 3,69 (d,
dimetylpiperazin- 3H), 3,82 - 3,92 (m, 2H).
1-carboxylat
(400 MHz) 0,87 - 1,06
(m, 3H), 1,19 - 1,37 (m,
34 9H), 1,38 - 1,53 (m, 9H),
(2R,6R)-tert- 1,54 - 1,97 (m, 2H), 2,31
butyl 4-(1-etoxy-| etyl 2- E - 2,52 (m, 2H), 2,65 (dd,
1-oxobutan-2-yl)-| bromobuta \E?) @ 1H), 2,82 (dd, 1H), 2,97 -| 329 | 91
2,6- noat N 3,14 (m, 1H), 3,48 - 3,94
dimetylpiperazin- (m, 2H), 4,05 - 4,29 (m,
1-carboxylat 2H). Hon hop cua chit
ddng phan khéng dbi
quang
35°
metyl 2- Boc
(2R,6R)-tert- bromo-3- rll
butyl 2,6- \E) @ NV 331 | 98
metoxypro
) : . N
dimetylpiperazin panoat
I-carboxylat
36° | (DSMO-dy) 0,92 - 0,99
metyl 2- N (m, 6H), 1,06 (d, 3H),
metyl 2-((S)-2,4-
bromoprop 9. 1,17 (d, 3H), 1,64 (t, 1H),| 201 | 95
dimetylpiperazin- N7 T

1-yl)propanoat

- 1,92 (m, 1H), 1,99 -
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Hop chét trung

gian

2-bromo-

axetat

"H NMR &

(500 MHz, CDCl,)

(ES+)
[M+H

Hiéu

sut %

2,07 (m, 1H), 2,08 - 2,12
(m, 6H), 2,26 - 2,33 (m,
1H), 2,38 - 2,44 (m, 1H),
2,44 - 2,54 (m, 3H), 2,55
- 2,65 (m, 4H), 2,73 -

2,77 (m, 1H), 3,61 (s,

6H), 3,65 - 3,77 (m, 2H).

Hdn hop ciia chit dong
phan khéng ddi quang

37°

metyl 2-((S)-2,4-
dimetylpiperazin-
I-yl)butanoat

metyl 2-
bromobuta

noat

|
N

[ (;'I
N7

2xHCI

(DMSO0-dy) 0,77 - 0,87
(m, 6H), 0,97 (t, 6H),
1,45-1,72 (m, 5H), 1,82
- 1,97 (m, 2H), 2,09 (d,
6H), 2,22 - 2,3 (m, 1H),
2,3-238 (m, 1H), 2,38 -
2,44 (m, 1H), 2,44 - 2,66
(m, 6H), 2,66 - 2,77 (m,
3H), 3,47 (t, 1H), 3,61 (d,

6H).

Hdn hop ctia chit dong
phan khéng déi quang

215

47
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m/z
Hop chét trung | 2-bromo- - 'HNMR 3 (ES+)| Hiéu
gian axetat (500 MHz, CDCl;)  |[M+H| suét %
I
38
metyl 2- |
metyl 2-((S)-2,4- bromo-3- N ,
dimetylpiperazin- metoxypro [N(;""/ NV 231 30
1-y1)-3- panoat 2xHCI
metoxypropanoat
(DSMO-dy) 0,91 - 0,99
(m, 6H), 1,06 (d, 3H),
1,17 (d, 3H), 1,64 (¢, 1H),
1,82 (t, 1H), 1,85 - 1,93
i - (m, 1H), 2,03 (t, 1H),
¥ metyl 2- | 2,10 (d, 6H), 2,25 - 2,34
metyl 2-(R)-2,4- bromoprop [ (;\ (m, 1H),2,38-2,44 (m, | 201 | 47
dimetylpiperazin- anoat N 1H), 2,44 - 2,54 (m, 3H),
1-yl)propanoat 2Hc 2,54 - 2,67 (m, 4H), 2,72
- 2,79 (m, 1H), 3,61 (s,
6H), 3,66 — 3,79 (m, 2H).
Hbn hop ciia chit dong
phan khéng ddi quang
(DMSO0-dy) 0,76 - 0,87
40°! ety 2- | (m, 3H), 0,97 (t, 3H),
metyl 2-(R)}-24-|, o [ (;\ 145 - 1,71 (m, 2H), 18- (o | 4
dimetylpiperazin- noat N 1,97 (m, 1H), 2,09 (d,
1-yl)butanoat 2HC 3H), 2,2 - 2,38 (m, 1H),
2,38 - 2,77 (m, 5H), 3,27
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m/z
Hop chét trung | 2-bromo- Amin "HNMR & (ES+)| Hiéu
gian axetat (500 MHz, CDCl;) [M+H | suét %
T
- 3,51 (m, 1H), 3,61 (d,
3H).
Hbn hop ciia chit dong
phan khong dbi quang
(DMSO-dy) 0,98 (dd,
3H), 1,61 - 1,69 (m, 1H),
1,85-1,93 (m, 1H), 2,09
41> i (s, 3H), 2,31 - 2,39 (m,
mel 2(®24-| | H), 2,39 - 2,68 (m, 3H),
dimetylpiperazin- metoxypro [N(;\ 2,71-2,79 (m, 1H), 3,21 | NV 58
1-y1)-3- panoat oHC - 3,24 (m, 3H), 3,43 (dd,
metoxypropanoat 1H), 3,55 - 3,71 (m, 4H),
3,76 (dd, 1H). Hon hop
clia chat déng phan
khong d6i quang
1,29 (d,3H), 1,71 - 1,87
47¢ | (m, 2H), 2,34 (s, 3H),
metyl 2- N 2,46 - 2,55 (m, 1H), 2,56
metyl 2-(4-metyl- bromoprop (_) - 2,66 (m, 3H), 2,73 - NV 86
L4-diazepan-1-| ot " 2,82 (m, 2H), 2,83 - 2,92
yl)propanoat (m, 2H), 3,44 (q, 1H),
3,68 (s, 3H).
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3,63 - 3,70 (m, 1H), 3,71
_3,76 (m, 4H).

m/z
Hop chét trung | 2-bromo- Amin 'HNMR (ES+)| Hiéu
gian axetat (500 MHz, CDCly) | [M+H | suat %
I
43 (400 MHz) 0,95 (t, 3H),
etyl 2- | 1,27 (t,3H), 1,55 - 1,93
etyl 2-(4-metyl- |, (N) (m, 4H), 2,38 (s, 3H), | NV | 88
1,_4-diazepan—1- noat N 2,47 — 3,00 (m, 8H), 3,13
yl)butanoat (t, 1H), 4,15 (q, 2H).
(300 MHz) 1,76 - 1,86
” (m, 2H), _2,37 (s, 3H),
metyl 2- 2,53 -2,57 (m, 1H), 2,62
metyl 3-metoxy- bromo-3- [L - 2,67 (m, 3H), 2,83 -
2-(4-metyl-1,4- metoxypro ( ) 2,99 (m, 4H), 3,37 (s, 21 7!
diazepan-1- panoat : 3H), 3,53 - 3,56 (m, 1H),
yl)propanoat

® Hon hop phan tmg dugc pha lodng véi etyl axetat (S0mL). Hon hop phan

tmg dugc loc qua xélit. Dung mdi dugc loai bang cich chung cdt dudi chan khong.

Hdn hop phan tmg dugc pha lodng véi Et,O (50mL). Hon hop phan tg dugc loc qua

xélit. Loai bé dung méi bang cach chung cat trong chan khong.

®3 duong lugng cua kali carbonat dugce stir dung.

° Hon hop phan tng dugc loc. Dung moi duge loai bo trong diéu kién ap suét

giam. Hon hop dugc hoa tan lai trong EA va dugc ria béng HCI. Lép nuée duge Kkét

hop va d6 pH cua né duoc diéu chinh dén 8 bing Na,CO;. Lép nuée duoc rira bing

EtOAc. L6p hitu co duoc két hop va dugc 1am bay hoi trong chén khéng.
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4 Hdn hop phan tng duge loc va dung méi duoc 1am bay hoi trong chdn
khéng. Can duoc pha lodng véi EtOAc (50mL), dugc loc qua xélit va phan loc dugc

lam bay hoi trong chadn khong.
€2 duong lugng cua kali carbonat duge st dung.

f'Sau d6 ¢co phén loc. Can dugc hoda tan trong DCM (150mL), dugc chiét lai
thanh HC1 0,1 M (chira nuéc) (200mL) va cac pha dugc tach. Pha nuée dugc rira bang
DCM (150mL) va sau d6 duoc bazo héa bang cach thém K,COs (s) dén pH 10. Hop
chét sau d6 duge chiét baing DCM (3x125mL) va dugc 1am bay hoi trong chédn khéng.

Hop chit trung gian 45: 2-(4-metylpiperazin-1-yl)propanoic axit
dihydroclorua

Metyl 2-(4-metylpiperazin-1-yl)propanoat, Hop chit trung gian 29 (6,00 g,
32,21 mmol) dugc thém nhé giot vao 6M HCI (70mL, 420,00 mmol) & 0°C. Hbén hop
thu dwge duoc khudy & 100°C trong 12 gio. Hén hop dugc 1am lanh dén nhiét do
phong va duoc rira bang DCM (2x2000mL). Pha nuée duge loai dudi ap sudt giam dé
tao ra 2-(4-metylpiperazin-1-yl)propanoic axit dihydroclorua (6,00 g, 76 %) 13 chit rin

mau trang.

'H NMR (400 MHz, DMSO-d,) & 1,54 (d, 3H), 2,83 (s, 3H), 3,47 - 3,90 (m,
8H), 4,25 - 4,45 (m, 1H), 12,21 (bs, 1H). m/z (ES+), [M+H]" = 173.

Quy trinh dwoc mé td & trén dueoc Idp lai sir dung hop chdt trung gian khéi dau

diege néu dé tao ra Hop chat trung gian 46-47 dwoc mé ta trong Bang 11:
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Bang 11
, m/z
, ) Hop chat trung 'HNMR & Hiéu
Hop chat trung gian b (ES+) o
ian khai dau suat
g (500 MHz, D,0) (MHH] uat 7o
46° 0,80 - 1,01 (m, 3H), 1,17 -
1,48 (m, 3H), 1,6 - 2,03 (m,
2-(R)-2,4- 2H), 2,87 (d, 3H), 3,05 -
dimetylpiperazin-1- 40 4,15 (m, 8H). NV 87
yl)butanoic axit 7 ,
Proton c¢¢ the trao doi
dihydroclorua .
khong dugc quan sat thay
47° 1,47 (d, 3H), 2,15 - 2,29
2-(4-metyl-1,4- (m, 2H), 2,85 (s, 3H), 3,4 -
diazepan-1- 42 3,8 (m, 8H), 4,10 (q, IH). | NV 37
yl)propanoic axit Proton c6 thé trao d6i
Vdihydroclorua khong dugc quan sat thiy

 Han hop phan tmg duoc 1am lanh dén nhiét d6 phong va sau d6 duoc cb
trong chdn khéng. Can dugc tao huyén phu trong axetonitril hodc dietyl ete va dugc
khudy & nhiét @6 phong. Chét rin duoc loc bé va dugc 1am kho trong chdn khéng.

Hop chét trung giAan 48: Lithi 3-metoxy—2-(4—mety1piperazin—1-yl)propanoat

Dung dich cua lithi hydroxit (0,321 g, 13,39 mmol) trong nudc (SmL) dugce
thém vao dung dich cia metyl 3-metoxy-2-(4-metylpiperazin-1-yl)propanoat, Hop
chét trung gian 28 (1,93 g, 8,92 mmol) trong THF (5mL). Vai giot MeOH dugc thém
dén khi hén hop phan tng tré nén trong. Phan tmg duoc gia nhiét & 40°C trong 24 h.
Céc chét hitu co duoc 1am bay hoi trong chdn khéng. Cian duge pha loing bing nuéc
va duoc déng khd (x3) dé tao ra lithi 3-metoxy-2-(4-metylpiperazin-1-yl)propanoat,
(1,92 g, 103 %) 14 chét rin.
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'H NMR (500 MHz, D,0) & 2,06 (s, 3H), 2,48 (bs, 8H), 2,99 (t, 1H), 3,20 (s,
3H), 3,46 - 3,57 (m, 2H).

Quy trinh duoc mo ta ¢ trén duoc ldp lai su dung hop chat trung gian khoi dau

dioc néu dé tao ra Hop chdt trung gian 49-59 digc mé té trong Bdng 12:

dimetylpiperazin-1-

yl)propanoat

1H), 2,39 - 2,72 (m, 7H),
2,72 - 2,81 (m, 1H), 3,06 -
3,23 (m, 3H).

hén hop cuia chit déng phan

Béang 12
, m/z
| Hop chéttrung '"HNMR & Hiéu
Hop chat trung gian | bt 4 (ES+) Y
1an khéi dau suat
g (500 MHz, D,0) IMHT o
49%P
0,75 - 1,10 (m, 9H), 1,22 -
lithi 2-((38,55)- 1,66 (m, 2H), 2,00 - 2,45
3.4.5- 31 215 lugng
‘ 7 (m, 5SH), 2,45 - 2,75 (m,
trimetylpiperazin-1- SH).
yl)butanoat
SOa,b,C
0,88 (dd, 6H), 2,11 (s, 3H),
lithi 3-metoxy-2- . 218-237 (m 20,243 ||
- - uon
(38,58)-3,4,5 2,90 (m, 4H, 3,18 (d, 3H), .
mmetylplperaszl- 330 - 3,59 (m, 3H).
yl)propanoat
(DMSO-d,) 0,9 - 1,01 (m,
9H), 1,04 (d, 3H), 1,72 (t,
5 1H), 1,85 - 1,98 (m, 2H),
2,08 (d, 6H), 2,18 - 2,26
lithi 2-((5)-2.4- 36 (m, 1H),2,26-2,35(m, | 187 |luong
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. m/z
, Hop chat trung '"HNMR 5 Hi¢u
Hop chat trung gian o lhéi 3 (ES+) o
1an khoi dau suat
g (500 MHz, D,0) [M+H]" uat 7o
khong ddi quang.
52%¢
lithi 2-((8)-2,4- 37 201 | luong
dimetylpiperazin-1-
yl)butanoat
(DMSO-dg) 0,86 - 0,98 (m,
9H), 1,02 (d,3H), 1,3-1,48
(m, 1H), 1,70 (t, 1H), 1,82 -
53f 1,97 (m, 2H), 2,08 (d, 6H),
i (DY A4 2,16 - 2,25 (m, 1H), 2,31 (t,
lithi 2-((R)-2,4 39 NV | hrong
dimetylpiperazin-1- 1H), 2,38 - 2,72 (m, 6H),
yl)propanoat 2,72 - 2,82 (m, 1H), 3,06 -
3,2 (m, 3H).
hén hop cia chit dong
phén khong dbi quang
5 4b,d,e,g
2-(R)-24-
dimetylpiperazin-1- A1 217 | luong
yl)-3-
metoxypropanoic
axit dihydroclorua
55 3 1,17 (dd, 3H), 1,2 - 1,31 NV | luong

(m, 6H), 1,36 - 1,47 (m,
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, Hop chit trung '"HNMR & e Hiéu
Hop chat trung gian gian khoi dau (500 MHz, D,0) (ESH) suat %
’ [M+H]"
lithi 2-((3S,5S)-4- 9H), 2,40 (dd, 1H), 2,48
(tert- (dd, 1H), 2,58 - 2,71 (m,
butoxycarbonyl)- 2H), 2,85 - 3,01 (m, 1H),
3,5- 3,82 - 3,94 (m, 2H).
dimetylpiperazin-1-
yl)propanoat
56 (400 MHz) 0,67 - 0,89 (m,
lithi 2-((3R,5R)-4- 3H), 1,05 - 1,22 (m, 6H),
(tert- 1,26 - 1,38 (m, 9H), 1,38 -
butoxycarbonyl)- 34 1,76 (m, 2H), 2,31 (dd, 1H),| 301 98
3.5 2,40 (dd, 1H), 2,50 - 2,63
dimetylpiperazin-1- (m, 1H), 2,63 - 2,75 (m,
yl)butanoat 1H), 3,72 - 3,84 (m, 2H).
575k
(DMSO-dy) 1,11 - 1,23 (m,
lithi 2-((3R,5R)-4- 6H), 1,37 (s, 9H), 2,33 -
(tert- 2,49 (m, 2H), 2,60 - 2,75 |
butoxycarbonyl)- 35 (m, 2H),2,82-3,10 (m, | 317 | 97
35 1H),3.25 (s, 3H), 332 -
dimetylpiperazin-1- 3,62 (m, 2H), 3,63 - 3.7 5
yD-3- (m, 2H).
metoxypropanoat
sgue (400 MHz, DMSO-d;) 0,87
lithi 2-(4-metyl-1,4- 43 (1t537H)118(3) S(ml 35;)(]?;2151{()3 NV | lugng
diazepan-1- H, s), 2,40 - 2,65 (m, 4H),
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, m/z
. _ Hop chat trung 'HNMR 3 Hiéu
Hop chat trung gian| Lhési 3 (ES+) o
1an khéi dau suat
g (500 MHz, D,0) [M+H] 0
yl)butanoat 2,70 - 2,93 (m, 5H).
500f (300 MHz) 1,63 - 1,74 (m,

2H), 2,18 (s, 3H), 2,50 -
44 2,65 (m, 4H),2,74-2,86 | 217 95

(m, 4H), 3,17 - 3,31 (m,
4H), 3,50 - 3,60 (dd, 2H).

lithi 3-metoxy-2-(4-
metyl-1,4-diazepan-
1-yl)propanoat

® THF/MeOH 1:1 dugc dung 1am dung méi.
°3 duong lugng LiOH dugc st dung.

¢ Hén hop phan tmg duoc pha lodng véi nude (30mL). Lép nude duogc rira
bang EtOAc hoic dietyl ete va dugc déng kho.

4 MeOH duoc dung 1am dung méi.
° Nhiét d0 phan tng: 50°C
fNhiét do phan tmg: 60°C

¢ 1M HCI (10mL) dugc thém vao hdn hop phan tmg ma sau d6 duge dong

"2 duong luong LiOH duoc sit dung.
Hop chét trung gian 60: (S)-metyl 3-etoxy-2-hydroxypropanoat

Magie triflat (1,577 g, 4,90 mmol) dugc thém vao (S)-metyl oxiran-2-
carboxylat (2,00 g, 19,59 mmol) dugc hda tan trong etanol (10mL) & 25°C duéi nito.
Khudy hdn hop thu duge & nhiét d6 50°C trong thoi gian 30 gid. Dung méi dugc loai
b6 trong diéu kién 4p sudt giam. HOn hop phan tng duoc pha lodng véi EtOAc
(50mL) va dugc rira bang nudc mudi (25mL). Lép hiru co duoc 1am khd qua Na,SO,,
dugc loc va dugc 1am bay hoi trong chdn khéng. Cin duge tinh ché bang TLC diéu
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ché sir dung EtOAc/ete diu héa 1:1, dé tao ra (S)-metyl 3-etoxy-2-hydroxypropanoat,
(1,788 g, 61,6 %) 13 dau khong mau.

'H NMR (300 MHz, CDCly) & 1,20 (t, 3H), 2,46 (bs, 1H), 3,45 - 3,67 (m, 2H),
3,74 (d, 2H), 3,83 (s, 3H), 4,19 - 4,41 (m, 1H). m/z (ES+), [M+H]" = 203.

Hop chat trung gian 61: (S)-metyl - 3-etoxy-2-
(((triflometyl)sulfonyl)oxy)propanoat

2,6-dimetylpyridin (1,643mL, 14,11 mmol) dugc thém vao (S)-metyl 3-etoxy-
2-hydroxypropanoat, Hop chit trung gian 60 (1,9 g, 12,82 mmol) trong DCM (30mL)
¢ -78°C dudi nito. sau khi duy tri lJam mat hoan toan, triflometansulfonic anhydrit
(2,341mL, 14,11 mmol) dugc thém nhé giot qua bom dng tiém qua 1 gio. Dung dich
thu duge duge khudy & -78°C trong 30 phut sau d6 duge 1am 4m dén nhiét do phong
va khudy thém 1 gio. H6n hop phan tmg dugc pha lodng véi DCM (100mL), duoc ria
bang HCL 1 M (75mL) va pha hiru co dugc 1am khé dudi chan khong dé tao ra (S)-
metyl 3-etoxy-2-(((triflometyl)sulfonyl)oxy)propanoat (3,30 g, 92 %) 14 d4u nau sang.

'H NMR (300 MHz, CDCL;) & 1,23 (¢, 3H), 3,48 - 3,75 (m, 2H), 3,82 - 4,01
(m, 3H), 4,23 - 4,46 (m, 2H), 5,22 - 5,36 (m, 1H).

Hop chit trung gian 62: (R)-metyl 3-etoxy-2-(4-metylpiperazin-1-
yl)propanoat

Kali carbonat (3,26 g, 23,55 mmol) dugc hoa tan trong nude (420mL) va dugc
thém nhd giot Vao dung dich cla (S)-metyl 3-etoxy-2-
(((triflometyl)sulfonyl)oxy)propanoat, Hop chat trung gian 61 (3,3 g, 11,78 mmol) va
1-metylpiperazin (1,769 g, 17,66 mmol) trong DCM (15mL) & 0°C qua khoang thoi
gian 5 phit. Hon hop thu duge duge khudy & nhiét d6 phong trong 15 gid. Hon hop
phan tmg dugc pha lodng v6i DCM (500mL) va dugc rira bang nuée (100mL) va nude
mubdi (100mL). Lép hiru co dwoc 1am khé qua Na,SO,, duoc loc va duge lam bay hoi
trong chan khéng. Cin dugce tinh ché bang TLC diéu ché sir dung ete diu mé/EtOAc
1:1, & tao ra (R)-metyl 3-etoxy-2-(4-metylpiperazin-1-yl)propanoat (2,40 g, 88 %) la

chat ddu mau vang.
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'H NMR (300 MHz, CDCLy) 5 1,18 (t, 3H), 2,30 (s, 3H), 2,36 - 2,60 (m, 4H),
2,60 - 2,79 (m, 4H), 3,35 - 3,60 (m, 3H), 3,61 - 3,84 (m, 4H), 4,21 (q, 1H).

m/z (ES+), [M+H]" = 231.
Hop chit trung gian 63: Lithi (R)-3-etoxy-2-(4-metylpiperazin-1-yl)propanoat

Lithi hydroxit (204 mg, 8,51 mmol) trong nuéc (6mL) dugc thém vao (R)-
metyl 3-etoxy-2-(4-metylpiperazin-1-yl)propanoat, Hop chit trung gian 62 (980 mg,
4,26 mmol) trong THF/MeOH 1:1 (12mL) & 25°C. Dung dich thu duoc dwoc khudy &
nhiét d6 phong trong 15 gio. Dung méi dugc loai bo trong diéu kién 4p suét giam. Cin
duogc pha loing véi MeOH (50mL), dugc rira bang ete dau héa (2x50mL) va duoc 1am
bay hoi trong chdn khéng @ tao ra (R)-3-etoxy-2-(4-metylpiperazin-1-yl)propanoic
axit (421 mg, 45,7 %).

"H NMR (300 MHz, CDCL;) & 1,19 (t, 3H), 2,27 (s, 3H), 2,34 - 2,78 (m, 8H),
2,97 - 3,08 (m, 1H), 3,42 - 3,59 (m, 2H), 3,70 (dd, 1H), 3,76 - 3,87 (m, 1H). m/z
(ES+), [M+H]" =217.

Hop chit trung gian 64: Natri 3-(benzyloxy)-2-(4-metylpiperazin-1-
yl)propanoat

Buoc 1

Trong binh thét c¢b day tron duoc trang bi nhiét ké, (S)-2-amino-3-
(benzyloxy)propanoic axit (3,00 g, 15,37 mmol) dugc hoa tan trong sulfuric axit
(18,44mL, 36,88 mmol) va duoc 1am ngudi bang bé nudc d4 dén 0°C. Dung dich cia
natri nitrit (1,696 g, 24,59 mmol) trong nuéc (10mL) duoc thém thanh cic phin nhé
qua 60 phut, giit nhiét do bén trong dudi 3°C. Hon hop phéan tmg duoc khudy & 0°C va
duoc dé Am tir tir dén nhiét d6 phong qua dém. NaOH (50%, nudc, khéi lugng/khdi
lugng, 2,8mL) duge thém dén khi pH 4. Etyl axetat (25mL) sau d6 dugc thém va hon
hop phén tGng dugce khudy manh trong khi d6 pH giam xudng pH 3 bing cach thém
H,S04 2 M (chira nuéc). Cac pha duge tich va pha nuéde dugc chiét béng EtOAc
(3x25mL). Céc 16p hitu co két hop duge 1am khé bang MgSO,, duge loc qua bd tich
pha va dugc cb trong chdn khéng dé tao ra (S)-3-(benzyloxy)-2-hydroxypropanoic axit
(2,55 g, 85 %, 98,0 % ee).
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'H NMR (500 MHz, CDCLy) & 3,78 (dd, 1H), 3,83 (dd, 1H), 4,37 (t, 1H), 4,61
(d, 2H), 7,28 - 7,4 (m, 5H). Proton c6 thé trao d6i khong dugc quan sat thay.

Buwoe 2

Axetyl clorua (4,28mL, 60,14 mmol) dugc thém nho giot vao bé nude da, 0°C,
13m lanh metanol (14mL). Hén hop dugc khudy & 0°C trong 5 phiit va sau d6 duoc
chuyén sang dung dich cua (S)-3-(benzyloxy)-2-hydroxypropanoic axit (2,36 g, 12,03
mmol) trong metanol (14,00mL) & 0°C. Hén hop thu duoc duge khudy & nhiét do
phong trong 40 phut. Trimetyl orthbformat (2,66mL, 24,06 mmol) duoc thém va hdn
hop phan tng dugc khudy & nhiét d6 phong qua dém. Hbn hop phan tmg duge cb
trong chén khéng. Cin dugc tinh ché bang sic ky nhanh tu dong trén cot Biotage®
KP-SIL 50 g sir dung EtOAc 50 % trong heptan qua 12 CV 1am pha déng. Hop chit
duoc do sir dung d6 dai budc séng bang 257 nm. san pham duoc gom va duge 1am bay
hoi trong chdn khéng dé tao ra (S)-metyl 3-(benzyloxy)-2-hydroxypropanoat (1,94 g,
77 %).

"H NMR (500 MHz, CDCLy) & 3,04 (d, 1H), 3,76 (d, 2H), 3,79 (s, 3H), 4,31 -
4,36 (m, 1H), 4,54 (d, 1H), 4,61 (d, 1H), 7,27 - 7,37 (m, 5H).

Buoce 3

Triflic anhydrit (1,543mL, 9,13 mmol) dugc thém nho giot vao bé nuéc da,
0°C, lam ngudi dung dich cuia (S)-metyl 3-(benzyloxy)-2-hydroxypropanoat (1,92 g,
9,13 mmol) va DIPEA (1,595mL, 9,13 mmol) trong toluen (20mL). Phan Gng dugc
khudy & 25°C trong 30 phut va sau d6 dwoc 1am lanh dén -78°C. Hon hop cia 1-
metylpiperazin (1,013mL, 9,13 mmol) va DIPEA (1,595mL, 9,13 mmol) trong toluen
(20mL) dugc thém (gitr nhiét do dudi -70°C). Hén hop phan tng duge khudy kém 1am
ngudi qua dém trong thoi gian d6 bé 1am lanh dat -40°C. H8n hop phan tng dugc dé
4m dén nhiét do phong, dugc loc va dugc co trong chdn khong. Can dugc tinh ché
bang sic ky nhanh ty dong trén cot Biotage® KP-SIL 50 g sir dung EtOAc 66 % trong
heptan qua 12 CV sau d6 1a NH; 0,2 M trong MeOH qua 10 CV lam pha dong. San
phim duoc do st dung d6 dai bude séng 250 nm. Cac phan doan san phim duoc gom
va duge 1am bay hoi trong chdn khéng dé tao ra (R)-metyl 3-(benzyloxy)-2-(4-
metylpiperazin-1-yl)propanoat (1,32 g, 66 %, 96,0 % ee).
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"H NMR (500 MHz, CDCl;) § 2,42 (s, 3H), 2,5 - 2,71 (m, 4H), 2,71 - 2,83 (m,
4H), 3,49 (t, 1H), 3,66 - 3,74 (m, 4H), 3,78 (dd, 1H), 4,53 (dd, 2H), 7,24 - 7,39 (m,
5H). m/z (ES+), [M+H]" =293,6.

Buwoce 4

(R)-metyl 3-(benzyloxy)-2-(4-metylpiperazin-1-yl)propanoat (308 mg, 1,05
mmol) duogc hoa tan trong metanol(1,5mL) va natri hydroxit 1M chura nuéce (1,05mL)
va dugc khudy & nhiét d6 phong trong 16 h. natri hydroxit 1M chta nuéc bd sung
(0,2mL) dugc thém va hdn hop phan tmg duge khudy thém 2 h & nhiét do phong va 3
h & 45°C. Phéan tmg sau d6 dé dat nhiét ¢ phong va duogc pha lodng bang nudc (5mL)
va dugc d6ng khd dé tao ra chit thd natri-3-(benzyloxy)-2-(4-metylpiperazin-1-
yl)propanoat (356 mg) 1a cht rén.

"H NMR (500 MHz, DMSO-dy) & 2,10 (s, 3H), 2,16 - 2,34 (m, 4H), 2,52 -
2,63 (m, 4H), 2,91 (dd, 1H), 3,58 (dd, 1H), 3,65 (dd, 1H), 4,39 - 4,48 (m, 2H), 7,23 -
7,28 (m, 1H), 7,28 - 7,36 (m, 4H). m/z (ES+), [M+H]" = 279,2.

Hop chit trung gian 65: lithi 2-(4-metylpiperazin-1-yl)butanoat

Lithi hydroxit (0,335 g, 14,00 mmol) dugc thém vao etyl 2-(4-metylpiperazin-
1-yl)butanoat, Hop chit trung gian 30 (2,00 g, 9,33 mmol) trong THF (6mL), nudc
(6mL) va MeOH (1mL) duéi nito. Huyén phu thu dugc duge khudy & 40°C trong 24
gid. Hon hop phan tng dugc cb trong chdn khéng. Can duge pha lodng véi nudc
(10mL), duoc chiét bang dietyl ete (2x10mL) va 16p nuéc duge 1am khé lanh dé tao ra
lithi 2-(4-metylpiperazin-1-yl)butanoat (1,680 g, 97 %) la chét rin mau vang nhat.

'"H NMR (400 MHz, DMSO-d;) & 0,82 (t, 3H), 1,38 - 1,68 (m, 2H), 2,11 (s,
3H), 2,16 - 2,48 (m, 4H), 2,49 - 2,67 (m, 5H).

Hop chit trung gian 66: lithi 2-(4-(tert-butoxycarbonyl)piperazin-1-
yl)propanoat

Buoc 1

Kali carbonat (0,890 g, 6,44 mmol) dugc thém vao metyl 2-bromopropanoat
(0,897 g, 5,37 mmol) va tert-butyl piperazin-1-carboxylat (1,00 g, 5,37 mmol) trong
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axetonitril (10mL) & 20°C duéi nito. Khudy hdn hop thu duge & nhiét d6 60°C trong
thoi gian 18 gio. Hon hop phan tmg duoc pha losing véi etyl axetat (50mL), duoc loc
qua xélit v phan loc duogc 1am bay hoi trong chdn khéng. Hon hop phan tmg duoc pha
loding v6i dietyl ete (S0mL). Hon hop phan ung duge loc qua xélit va phan loc duoc |
lam bay hoi trong chin khéng & tao ra tert-butyl 4-(1-metoxy-1-oxopropan-2-
yl)piperazin-1-carboxylat (1,80 g, 123 %) 13 dau khong mau, duoc iy truc tiép cho

budrc tiép theo.

'H NMR (300 MHz, CDCLy) 1,33 (d, 3H), 1,46 (s, 9H), 2,45 - 2,75 (m, 4H),
3,25 - 3,60 (m, SH), 3,72 (s, 3H). m/z (ES+), [M+H]" = 273.

Buwoc 2

Dung dich cua lithi hydroxit (0,158 g, 6,61 mmol) trong nudc (5mL) duoc
thém vao dung dich khudy ciia fert-butyl 4-(1-metoxy-1-oxopropan-2-yl)piperazin-1-
carboxylat (1,80 g, 6,61 mmol) trong THF/MeOH 1:1 (10mL). Dung dich thu duoc
duoc khudy & 60°C trong 4 gid. Dung mdi dugc 1am bay hoi trong chén khéng. Can
duge pha lodng vé6i nudc (15mL) va duoc dong kho dé tao ra lithi 2-(4-(tert-
butoxycarbonyl)piperazin-1-yl)propanoat,

(1,60 g, 91 %) 13 chét rin mau tring.

"H NMR (300 MHz, D,0) 1,13 (d, 3H), 1,35 (s, 9H), 2,40 - 2,55 (m, 4H), 2,89
(q, 1H), 3,26 - 3,47 (m, 4H). m/z (ES+), [M+H]" = 259.

Vidul

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-(2-hydroxyetyl)piperazin- 1-yl)propanamit

Kali carbonat (101 mg, 0,73 mmol) dugc thém vao (S)-2-bromo-N-(3-(2-((2-
flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-
yl)propanamit, Hop chat trung gian 21 (200 mg, 0,37 mmol) va 2-(piperazin-1-
yl)etanol trong DMF (5mL) & 0°C duéi nito. Hén hop thu duge dugc khudy & 0°C
trong 18 gid va sau d6 dugc lam ngudi dén nhiét do phong, dugc loc qua xélit va dugc
lam bay hoi trong chdn khéng. San pham dugc tinh ché bing achiral-HPLC diéu ché
trén cot XBridge C18 OBD st dung gradien cia 41-58% axetonitril trong nudc (0,05%
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NH;xH,0) qua 7 phut v&i dong chay bang 30mL/phit. San phdm duge gom va duge
lam bay hoi frong chdn khéng dé tao ra  (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-2-(4-(2-
hydroxyetyl)piperazin-1-yl)propanamid (100 mg, 50 %) 14 chit rin mau tring.

'"H NMR (300 MHz, CD;0D) § 1,47 (d, 3H), 2,47 (s, 3H), 2,85 — 3,43 (m,
13H), 3,45 -3,60 (m, 1H), 3,86 (t, 2H), 7,06 (t, 1H), 7,20 (d, 1H), 7,30 - 7,54 (m, 1H),
7,54 - 7,72 (m, 1H), 7,94 (s, 1H), 8,14 (d, 1H), 8,31 (s, 1H), 8,47 (bs, 1H), 8,58 (t, 1H).
m/z (ES+), [M+H]" = 596.

Vidu?2

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit

DIPEA (13,9mL, 78,08 mmol) duoc thém thinh mét phin vao (R)-2-(4-
metylpiperazin-1-yl)propanoic axit dihydroclorua, Hop chit trung gian 22 (3,34 g,
13,64 mmol) va 3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-amin, Hop chét trung gian 11 (4,00 g, 9,72 mmol) trong DCM (70mL) &
25°C. Dung dich thu duoc dugc khudy & 25°C trong 10 phat. Sau dé I-
propanephosphonic axit xyclic anhydrit, T3P (50 % khdi luong) (12,37 g, 19,44
mmol) dugc thém nhé giot & 0°C. Dung dich duge khudy & 0°C trong 1 gid va sau d6
dwogc o trong chdan khéng. Cin duoc tinh ché bang sic ky nhanh C18 st dung gradien
ctia MeOH 5 — 60 % trong nudc 1am pha dong. Cac phan doan tinh khiét duoc gop lai
va dugc 1am bay hoi trong chén khéng. Can duoc tinh ché bang HPLC bit ddi xtmng
diéu ché trén ChiralCel OD-H (20x250 mm) str dung EtOH 40 % trong CO, va dong
chay biang 40mL/phut. Chit ddng phan ddi hinh duoc do bang cach st dung d6 dai
bude séng bing 220 nm. Chét dong phan chinh (chit dong phan 1) dugce gom dé tao ra
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-
7-y1)-2-(4-metylpiperazin-1-yl)propanamit (1,85 g, 30 %) 13 chét rin mau vang.

'"H NMR (300 MHz, DMSO-dy) & 1,26 (d, 3H), 2,16 (s, 3H), 2,30 - 2,75 (m,
11H), 3,25 (s, 3H), 3,27 - 3,40 (m, 1H), 6,97 (t, 1H), 7,30 - 7,48 (m, 2H), 7,48 - 7,65
(m, 1H), 8,03 (d, 1H), 8,13 (d, 1H), 8,23 - 8,40 (m, 2H), 9,16 (s, 1H), 9,66 (s, 1H),
11,38 (s, 1H).
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F NMR (282 MHz, DMSO-d) § -121,22. m/z (ES+), [M+H]" = 566.

Quy trinh dwoc mé ta vi du 2 dvoc ldp lai sir dung hop chat trung gian da néu

dé tao ra Vi du 3-5 dwoc mé td trong Bang 17 duwéi ddy:
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Bang 17
Hop chit '"HNMR 5 "FNMR3| m/z |Hiu
Vi du trung (300 MHz, MeOD) | (282 MHz, | (ES+) | suét
gian MeOD) |[M+HI| %
3e0e 1,22 (t, 3H), 1,42 (d, 3H),
(R)-N-(3-(2-((3- 2,33 (s, 3H), 2,44 (s, 3H),
(etylsulfonyl)-2- 2,51 - 2,90 (m, 8H), 3,24 -
flophenyl)amino)- 3,46 (m, 3H), 7,05 (t, 1H),
5-metylpyrimidin- 7,15 (d, 1H), 7,34 (¢, 1H),
411 LindoL7- 15,22 | 16760 (m. 11), 7.01 5, | 12557 | 380 | 45
y1)-2-(4-- 1H), 8,13 (dd, 1H), 8,28 (d,
metylpiperazin-1- 1H), 8,55 - 8,68 (m, 1H).
yl)propanamit Proton c6 thé trao d6i khong
duoc quan sat thiy
(400 MHz) 0,99 (m, 2H),
et 1,16 - 1,27 (m, 2H), 1,40
(R)-N-(3-(2-((3- (dd, 3H), 2,33 (m, 3H), 2,39
(xyclopropylsulfon - 2,47 (m, 3H), 2,48 - 2,90
y1)-2- (m, 9H), 3,33 - 3,45 (m, 1H),
flophenyl)amino)- 16,22 6,95 - 7,08 (m, 1H), 7,08 - (376 M)
5-metylpyrimidin- 7,18 (m, 1H), 7,21 - 7,37 (m, 105 592 | 25

4-yl)-1H-indol-7-
y1)-2-(4-
metylpiperazin-1-

yl)propanamit

1H), 7,43 - 7,58 (m, 1H),

7,80 - 8,00 (m, 1H), 8,05 -
8,17 (m, 1H), 8,22 - 8,32 (m,

1H), 8,50 - 8,63 (m, 1H).

Proton c6 thé trao d6i khong

dugc quan sat thiy
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gbdef
1,40 (d, 3H), 2,36 (5, 3H),

(R)-N-(3-(5-clo-2- 2,50 - 2,90 (m, 8H), 3,12 (s,

((2-flo-3- 3H), 3,40 (q, 1H), 7,01 (¢,
(metylsulfonyl)phe 1H), 7,14 (d, 1H), 7,40 (t,
nyl)amino)pyrimidi| -
yl) )lfYH R 1H), 7,63 - 7,72 (m, 1H), | .12346 | 586 | 18
n-4-yl)-1H-indol-7- 8,12 (d, 1H), 8,34 - 8,44 (m,
yD)-2-(4-

2H), 8,51 (s, 1H).
metylpiperazin-1-

. Proton c6 thé trao dbi khong
yl)propanamit

duoc quan sat thiy

2 T3P duoc thém & nhiét d6 phong.

® Hon hop phan ung dugc lam bay hoi dén kho va dugc hoa tan lai trong
EtOAc hodc DCM (50mL), va dugc rira bing NaHCO; bio hoa (2x100mL) va nuéc
mudi (2x100mL). Lép hitu co duge 1am khé qua Na,SO,, duoc loc va duge 1am bay
hoi trong chén khéng. Can duogc tinh ché bang TLC didu ché st dung DCM/MeOH
10:1 hodc 20:1 1am chét rira giai.

° San phim thd duogc tinh ché bang HPLC bit d6i ximg diéu ché trén cot
ChiralPak IA (21,2x150 mm, 5 um) st dung hexan 50 % (DEA 0,1%) trong IPA va
dong chay bang 20mL/phut. Hop chit dugc do st dung d6 dai budc séng bing 220 va
254 nm. chét dong phan chinh dugc gom va duogc 1am bay hoi trong chdn khéng.

4 Thoi gian phan tmg: 2 gio.

® Tinh ché bing HPLC didu ché khong bét dbi ximg trén cot XBridge C18
OBBD str dung gradien ting cta axetonitril trong nude (0,05 % NH;xH,0).

f Tinh ché bét dbi xung trén Phenomenex Lux 5u Xenluloza-4, AXIA Packed,
(250x21,2 mm, 5 pm) st dung hexan 50 % (DEA 0,1 %) trong EtOH/MeOH 35:15 va
dong chay bang 20mL/phut qua 30 phit. Cac chit dong phan dugc do bing cach sir
dung d6 dai budc séng bang 254 va 220 nm. Chét dong phan chinh duge gom va dugc
lam bay hoi trong chdn khong.
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¢ Tinh ché bang HPLC diéu ché khong bat dbi ximg trén cot XBridge C18
OBD Prep (100 A, 5 pm, 19x250 mm) st dung gradien ting clia axetonitril trong nuée
(FA 0,1 %) voi dong chay bang 20mL/phat. Hop chét duge do & do dai budc séng
bang 220 va 254 nm.

Vidu6

(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit

Chét ddng phan 2 tir phan tng cta Vi du 2 duge gom va dugc 1am bay hoi
trong chdn khéng. Can dugc tinh ché lai bang sic ky nhanh C18 sir dung gradien ciia
MeOH 10 — 60 % trong nudc (FA 0,1%). Cac phan doan tinh khiét duge 1am bay hoi
trong chdn khéng. Can dugc tinh ché lai bing SFC diéu ché trén ChiralCel OD-H
(20x250 mm) st dung EtOH 40 % trong CO, va dong chay bang 40mL/phit. Cc chat
dbng phan duoc do bang cach st dung do dai budc séng bang 220 nm. Chét d6ng phan
2 dugc gom dé tao ra (S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-y1)-1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit (40 mg)

12 chat ran mau trang.

'"H NMR (400 MHz, CD;0D) & 1,41 (d, 3H), 2,33 (s, 3H), 2,43 (s, 3H), 2,49 -
2,87 (m, 8H), 3,15 (s, 3H), 3,39 (q, 1H), 7,02 (¢, 1H), 7,14 (dd, 1H), 7,28 - 7,38 (m,
1H), 7,53 - 7,63 (m, 1H), 7,91 (s, 1H), 8,09 (dd, 1H), 8,27 (s, 1H), 8,51 - 8,61 (m, 1H).

F NMR (400 MHz, CD;0D) & -125,65. m/z (ES+), [M+H]" = 566.
Vidu7

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin- 1-yl)propanamit

Budorc 1

(R)-2-((3S,59)-3,4,5-trimetylpiperazin- 1-yl)propanoic axit dihydroclorua, Hop
chét trung gian 26 (113,0 mg, 0,42 mmol) va di(1H-imidazol-1-yl)metanon (127 mg,
0,78 mmol) digc hoa tan trong DMF (3mL) va duoc khudy 1 h & nhiét do phong. 3-(2-
((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-y1)-1-((2-
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(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin, Hop chit trung gian 20 (90,0 mg, 0,17
mmol) duoc thém va hén hop dugc khudy & 50°C trong 16 gid. Hén hop phan tng
duoc dé ngudi dén nhiét d6 phong, duge pha lodng bang EtOAc (10,0mL) va duoc rét
vao Na,CO; bdo hoa (30mL). Cac pha dugc l4c, duoc tach va pha nuéc duogc chiét
bing EtOAc (3x15mL). Céc chét chiét hitu co két hop duoc loc qua thiét bi tach pha
va dugc 1am bay hoi trong chdn khéng. Cin duoc tinh ché bing HPLC didu ché dao
pha trén cft Waters Sunfire C18 ODB (Spm, 19x150mm) st dung gradien cda
axetonitril 5 — 95 % trong HCO,H 0,1 M (chtra nuéc), pH3. Cac phan doan san pham
dugc gom va duoc dong khé dé tao ra  (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-

yl)propanamit (125 mg, 104 % (nudc present)) 1a chét rin mau vang nhat.

'H NMR (500 MHz, DMSO-d) & -0,07 (s, 9H), 0,85 - 0,92 (m, 2H), 0,98 (d,
6H), 1,24 (d, 3H), 2,17 (s, 3H), 2,20 - 2,33 (m, 2H), 2,39 (s, 3H), 2,64 (d, 2H), 2,72 -
2,82 (m, 2H), 3,10 (g, 1H), 3,25 (s, 3H), 3,45 - 3,57 (m, 2H), 5,68 (d, 1H), 5,78 (d,
1H), 7,06 (t, 1H), 7,33 (d, 1H), 7,40 (t, 1H), 7,55 (t, 1H), 8,16 - 8,22 (m, 2H), 8,28 (t,
1H), 8,33 (s, 1H), 9,23 (s, 1H), 9,45 (s, 1H). |

m/z (ES+), [M+H]" = 724.
Budce 2

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-7-y1)-2-((3S,55)-3,4,5-trimetylpiperazin- 1 -
yl)propanamit (97,0 mg, 0,13 mmol) dugc hoa tan trong DCM (1,3mL) va TFA
(0,25mL, 3,37 mmol) duoc thém. Hdn hop phan tmg duoc khudy & nhiét d6 phong
trong 60 h. Phan tng dugc pha loang véi DCM va duogc rét vao NaHCO; bao hoa
(10mL). Céc pha duogc lic, duge tach va pha nuée duge chiét bing DCM (3x5mL).
Céc chat chiét hitu co duoc két hop, dugc loc qua thiét bi tach pha va dugc co trong
chan khéng. Can dugc tinh ché bang SFC bét d6i xtmg trén cot Cellucoat (250x30
mm, 5 pm) st dung EtOH 35 %/DEA 100:0,5 trong CO, & 120 bar va dong chay bang
140mL/phit. Pinh san phdm dugc do & 270 nm. san phim duoc gom va dugc 1am bay
hoi trong chdn khéng. Can duge tinh ché lai bang SFC trén cot Waters BEH (Spm,
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30x250 mm) sir dung pha dong bang 20 mM MeOH/NH; trong CO,. Céc phan doan
san phdm dugc gom va dugc déng kho d& tao ra (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-2-((3S,5S)-
3,4,5-trimetylpiperazin-1-yl)propanamit, Vi du 7 (21 mg, 27 %).

'H NMR (600 MHz, DMSO-d,) § 0,98 (d, 6H), 1,28 (d, 3H), 2,17 (s, 3H),
2,21 - 2,35 (m, 2H), 2,40 (s, 3H), 2,62 - 2,69 (m, 2H), 2,71 - 2,81 (m, 2H), 3,19 (q,
1H), 3,25 (s, 3H), 6,98 (t, 1H), 7,35 - 7,44 (m, 2H), 7,51 - 7,58 (m, 1H), 8,03 (d, 1H),
8,13 (d, 1H), 8,25 - 8,35 (m, 2H), 9,17 (s, 1H), 9,57 (s, 1H), 11,39 (s, 1H). m/z (ES+),
[M+H]" = 594.

Vidug

(R)-N-(3-(5-flo-2-({2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-
indol-7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)propanamit

(R)-2-((35,55)-3,4,5-trimetylpiperazin-1-yl)propanoic axit dihydroclorua, Hop
chét trung gian 26 (199 mg, 0,73 mmol) va 1,1’-carbonyldiimidazol (91 mg, 0,56
mmol) duoc hoa tan trong DMF (2mL) va duge khudy & nhiét d6 phong trong 1,5 gio.
3-(5-flo-2-((2-fle-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1 H-indol-7-amin,
Hop chit trung gian 18 (202 mg, 0,49 mmol) dugc thém va phan tng duge gia nhiét
dén 60°C trong 3 h. Phan tmg dugc dé ngudi dén nhiét d6 phong. DCM (25mL) duoc
thém va pha hiru co duoc rira bang 8 % NaHCO; (3x25mL), dugc 1am kho bing thiét
bi tach pha va duoc 1am bay hoi trong chdn khéng. Cin duge tinh ché bing HPLC
didu ché trén cot XBridge C18 (10 pm, 250x50 mm) st dung gradien ciia axetonitril
25 - 65% trong chit dém H,O/ACN/NH; 95/5/0,2 qua 20 phat véi dong chay bing
100mL/phut. Cac hop chit dugc do bang UV & 229 nm. San phdm dugc gom va duoc
dong kho dé tao ra (R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-y1)-2-((3S,5S)-3,4,5-
trimetylpiperazin-1-yl)propanamit, Vi du 8 (188 mg, 65 %, 99,4 % de) 13 chét rin mau
tréng.

"H NMR (500 MHz, DMSO-ds) & 0,98 (d, 6H), 1,28 (d, 3H), 2,17 (s, 3H), 2,2
- 2,34 (m, 2H), 2,65 (d, 2H), 2,7 - 2,81 (m, 2H), 3,19 (g, 1H), 3,27 - 3,34 (m, 3H), 7,03
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(t, 1H), 7,38 - 7,5 (m, 2H), 7,58 - 7,66 (m, 1H), 8,14 - 8,25 (m, 2H), 8,28 (d, 1H), 8,43
(d, 1H), 9,45 (s, 1H), 9,62 (s, 1H), 11,60 (s, 1H). m/z (ES+), [M+H]" = 598,3.

Vidu9

(R)-2-((3S,55)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl) amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)propanamit, -
Chéat dong phan 1

Buwoce 1

3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin, Hop chit trung gian 20 (225 mg, 0,42
mmol), lithi 2-((3S,5S)-4-(tert-butoxycarbonyl)-3,5-dimetylpiperazin-1-yl)propanoat,
Hop chét trung gian 55 (143 mg, 0,50 mmol) va pyridin (0,088mL, 1,04 mmol) dugc
hoa tan trong DCM (5,0mL) va hdn hop phan tng tao thanh dugc 1am lanh dén 0°C.
Hdn hop phan mg d3 13m nguoi, 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-
trioxit, T3P (0,371mL, 1,25 mmol) duoc thém va hdn hop phan tng tir tir d& dat nhiét
d6 phong. Phan tng duoc khudy trong 16 h. Phan tmg dugc ding bang nudce, dugce pha
loang béng DCM (5mL), dugc rét vao Na,CO3 10 % (30mL), dugc l4c, cac pha dugc
tach va pha nuéc duge chiét bing DCM (3x10mL). Cac chéat chiét hiru co két hop
dugc loc qua thiét bi tach pha va dugc lam bay hoi trong chdn khong. Can dugce tinh
ché bang HPLC diéu ché trén cot XBridge C18 (10 pm, 250x50 mm) str dung gradien
clia axetonitril 45 - 95% trong chit d&ém H,0/ACN/NH; 95/5/0,2 qua 20 phut véi dong
chay bang 100mL/phut. Cac hop chét dugce do bang UV & 270 nm. Cac phan doan san
phim duoc gom va dugc dong khod dé tao ra (28,68)-tert-butyl 4-(1-((3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)- 1 H-indol-7-yl)amino)-1-oxopropan-2-yl)-2,6-
dimetylpiperazin-1-carboxylat (256 mg, 76 %) 14 chit ran.

"H NMR (500 MHz, DMSO-d) & -0,08 (d, 9H), 0,78 - 0,97 (m, 2H), 1,18 -
1,31 (m, 9H), 1,39 (s, 9H), 2,32 - 2,47 (m, 5H), 2,61 - 2,78 (m, 2H), 3,18 - 3,36 (m,
4T), 3,42 - 3,57 (m, 2H), 3,77 - 3,89 (m, 2H), 5,70 (d, 1H), 5,75 - 5,86 (m, 1H), 7,06
(t, 1H), 7,27 - 7,45 (m, 2H), 7,55 (¢, 1H), 8,14 - 8,23 (m, 2H), 8,27 (t, 1H), 8,33 (s,
1H), 9,24 (s, 1H), 9,53 (d, 1H). m/z (ES+), [M+H]" = 810.
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Bwoce 2

(285,6S)-tert-butyl 4-(1-((3-(2-((2-flo-3-(metylsulfonyl)phenyl )amino)-5-
metylpyrimidin-4-yl)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)amino)-1-
oxopropan-2-yl)-2,6-dimetylpiperazin-1-carboxylat (179,8 mg, 0,22 mmol) dugc hoa
tan trong DCM (2,0mL) dugc thém TFA (0,5mL, 6,73 mmol) va hdn hop dugc khudy
& nhiét do phong trong 96 h. Phan ting dugc pha lodng véi DCM, duoc dimg bing
cach thém nuéde, duoc rét vao NaHCO; bdo hoa (10mL), duge lic, cac pha duge tach
va pha nuéc dugc chiét bang EtOAc (3x5mL). Cac chét chiét hitu co két hop dugc loc
qua thiét bi tach pha va dugc ¢ trong chdn khéng. Céc chat ddng phan dugc tach bang
SFC bét dbi ximg trén cot Chiralpak IB (250x30 mm, 5 pm) st dung EtOH 30 %/DEA
100: 0,5 trong CO, & 120 bar va dong chay bang 150mL/phuat. Chét dong phan 1 duge
gom va duoc lam bay hoi trong chén khéng d& tao ra (R)-2-((3S,5S)-3,5-
dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit Chat déng phan 1, Vi du 9 (50 mg, 41
%, 97 % ee).

"H NMR (500 MHz, CDCl3) § 1,22 - 1,33 (m, 6H), 1,39 (d, 3H), 2,19 - 2,36
(m, 2H), 2,43 (s, 3H), 2,69 - 2,8 (m, 2H), 3,14 - 3,28 (m, 4H), 3,29 - 3,41 (m, 2H),
6,77 (d, 1H), 7,12 (t, 1H), 7,20 - 7,31 (m, 1H), 7,38 (s, 1H), 7,50 (t, 1H), 7,73 (d, 1H),
8,20 (d, 1H), 8,31 (s, 1H), 8,99 (t, 1H), 9,83 (s, 1H), 11,45 (s, 1H). Mot proton c6 thé
trao d6i khong dugc quan sat thay.

Vidu 10

(S)-2-((3S,59)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit

Chat ddng phan 2 tir viéc tong hop Vi du 9, bude 2 duge gom va duge 1am bay
hoi trong chén khéng dé tao ra (S)-2-((3S,5S)-3,5-dimetylpiperazin-1-y1)-N-(3-(2-((2-
flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-
yl)propanamit, Vi du 10 (48 mg, 36 %, 90 % ee).

"H NMR (500 MHz, CDCl3) & 1,24 - 1,32 (m, 6H), 1,35 (d, 3H), 2,33 - 2,47
(m, 5H), 2,61 - 2,78 (m, 2H), 3,24 (s, 3H), 3,33 - 3,44 (m, 3H), 6,79 (d, 1H), 7,11 (t,
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1H), 7,2 - 7,31 (m, 1H), 7,38 (d, 1H), 7,50 (t, 1H), 7,72 (d, 1H), 8,19 (d, 1H), 8,31 (s,
1H), 8,99 (t, 1H), 9,87 (s, 1H), 11,45 (s, 1H). Mdt proton c6 thé trao ddi khéng dugc
quan sat thiy.

Vidull

(R)-2-((3S,5S5)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit Chait ddng
phén 1

Buwoc 1

3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
amin, Hop chit trung gian 18 (318 mg, 0,77 mmol), lithi 2-((3S,55)-4-(tert-
butoxycarbonyl)-3,5-dimetylpiperazin-1-yl)propanoat, Hop chét trung gian 55 (235
mg, 0,80 mmol) va DIPEA (0,535mL, 3,06 mmol) dugc hoa tan trong DMF (2mL) va
2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouroni
hexaflophosphat(V) (306 mg, 0,80 mmol) dugc thém. Phan tmg duoc gia nhiét dén
50°C trong 1,5 gi va sau d6 dugc 1am ngudi dén nhiét 46 méi truong. Hon hop phan
{mg dugc pha loang véi DCM (25mL) va 5 % Na,CO; (cha nuéc) (25mL), dugc lic
va cac pha duge tach. Pha nudce dugc chiét bang DCM (2x25mL). Céc 16p hitu co két
hop dugc lam kho béng Na,S0Oy, dugc loc va dugc 1am bay hoi trong chdan khong. Hop
chit dugc tinh ché bang HPLC diéu ché trén cot XBridge C18 (10 pm, 250x50 mm) st
dung gradien ctia axetonitril 45 — 85 % trong chat dém H,O/ACN/NH; 95/5/0,2 qua 20
phut véi dong chay bang 100mL/phit. Cac hop chit duge do bang UV & 230 nm. San
phim dugc gom va dugc dong kho. Chét dong phén khong d6i quang duoc tach sir
dung SFC bat dbi xung trén cot CelluCoat (250x20 mm, 5um) sit dung EtOH 35
%/DEA 100:0,5 trong CO, & 120 bar 1am chit rira giai va dong chay bing 70mL/pht.
Chat ddng phan khong d6i quang dugc do & 300 nm. Hop chét rira giai thir nhét duge
gom va dugc 1am bay hoi trong chén khéng 13 chat ddng phan 1. Can duoc hoa tan
trong axetonitril/nuée va dugc dong khod dé tao ra (28,6S)-tert-butyl 4-(1-((3-(5-flo-2-
((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)amino)-1-
oxopropan-2-yl)-2,6-dimetylpiperazin-1-carboxylat Chit ddng phan 1 (62,0 mg, 25,3
%, 99,9 % de) 12 chit rin miu tréng.
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'H NMR (500 MHz, DMSO-dy) & 1,19 - 1,34 (m, 9H), 1,39 (s, 9H), 2,40 (dd,
2H), 2,75 (dd, 2H), 3,26 - 3,37 (m, 4H), 3,75 - 3,87 (m, 2H), 7,04 (t, 1H), 7,39 - 7,51
(m, 2H), 7,62 (t, 1H), 8,14 - 8,25 (m, 2H), 8,28 (d, 1H), 8,44 (d, 1H), 9,45 (s, 1H), 9,68
(s, 1H), 11,54 (s, 1H).

m/z (ES+), [M+H]+ = 684,3.
Buoc 2

Tert-butyl (2S,6S)-4-(1-((3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)amino)-1-oxopropan-2-
yl)-2,6-dimetylpiperazin-1-carboxylat (62 mg, 0,09 mmol) dugc hoa tan trong DCM
(4mL) va TFA (ImL, 12,98 mmol) dugc thém. Phan tmg dugc khuéy & nhiét do phong
trong 1 h \}2‘1 sau d6 dugc lam bay hoi trong chdn khéng. Can dugce hoa tan trong DCM
(25mL), 8 % NaHCO; (chtra nudc) (25mL), duge lic va cac pha duge tach. Pha nuéc
duogc chiét bang DCM (25mL). Cac 16p hitu co két hop duge 1am khé bang thiét bi
tach pha va dugc 1am bay hoi trong chdn khéng. Can dugc tinh ché bang SFC trén cot
Waters BEH 2-EP (5 um, 30x250 mm) str dung MeOH/NH; 20 mM 1am chét rira giai.
San phim dugc gom va dugc 1am bay hoi trong chdn khéng dé tao ra (R)-2-((3S,5S)-
3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit, Vi du 11
(32,7 mg, 61,8 %).

"H NMR (600 MHz, DMSO-d) & 1,06 (d, 6H), 1,26 (d, 3H), 2,12 - 2,21 (m,
2H), 2,61 (dd, 2H), 3,06 - 3,14 (m, 2H), 3,20 (q, 1H), 3,30 (s, 3H), 7,03 (t, 1H), 7,41
(d, 1H), 7,46 (t, 1H), 7,59 - 7,65 (m, 1H), 8,16 - 8,24 (m, 2H), 8,27 (d, 1H), 8,43 (d,
1H), 9,45 (s, 1H), 9,65 (s, 1H), 11,63 (bs, 1H). m/z (ES+), [M+H]" = 584,2.

Vidu 12

(S)-2-((3S,55)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit Chéat ddng
phén 2

Buoce 1
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Hop chét rira giai thir hai tir phan tmg ctia Vi du 11, budc 1 duge gom va duogc
1am bay hoi trong chén khéng. Can dugc hoa tan trong axetonitril/mréc - chit rin mau
tr’fmg roi ra. Chét rén dugc loc, duge rra béng axetonitril/nuée va dugce lam khé trong
chan  khéong @& tao ra  (2S,6S)-tert-butyl  4-(1-((3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)amino)-1-oxopropan-2-
y1)-2,6-dimetylpiperazin-1-carboxylat Chat dong phan 2 (89 mg, 36,3 %, 99,3 % de) 1a

chat ran mau trang.

'"H NMR (500 MHz, DMSO-dy) & 1,18 - 1,31 (m, 9H), 1,39 (s, 9H), 2,44 (dd,
2H), 2,69 (dd, 2H), 3,26 - 3,36 (m, 3H), 3,49 (q, 1H), 3,78 - 3,89 (m, 2H), 7,03 (t, 1H),
738 - 7,51 (m, 2H), 7,62 (t, 1H), 8,15 - 8,24 (m, 2H), 8,27 (d, 1H), 8,44 (d, 1H), 9,45
(s, 1H), 9,73 (s, 1H), 11,60 (s, 1H).

m/z (ES+), [M+H] = 684,2.
Buoce 2

Tert-butyl (2S,6S)-4-(1-((3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)amino)- 1-oxopropan-2-
y1)-2,6-dimetylpiperazin-1-carboxylat Chat déng phan 2 (89 mg, 0,13 mmol) dugc hoa
tan trong DCM (4mL) va TFA (ImL, 12,98 mmol) dugc thém. Phan tmg dugc khudy
& nhiét d6 phong trong 1 h va sau d6 dugc lam bay hoi trong chdn khéng. Can dugc
hoa tan trong DCM (25mL), 8 % NaHCO; (chtra nuéc) (25mL), duoc lac va cac pha
duoc tach. Pha nuée duge chiét bang DCM (25mL). Cac 16p hiru co két hop dugc 1am

'kh6 biang thiét bi tach pha va duoc 1am bay hoi trong chdn khéng. Cin dugc hoa tan
trong DMSO va duoc tinh ché bang SFC trén cot Waters BEH 2-EP (5 um, 30x250
mm) sit dung MeOH/NH; 20 mM 1am chét rira gii. San phim duoc gom va dugc 1am
bay hoi trong chdn khéng dé tao ra (S)-2-((3S,5S)-3,5-dimetylpiperazin- 1-y1)-N-(3-(5-
flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
yl)propanamit, Vi du 12 (32,4 mg, 42,6 %).

"H NMR (600 MHz, DMSO-dy) & 1,06 (d, 6H), 1,19 (d, 3H), 2,21 (dd, 2H),
2,52 - 2,59 (m, 2H), 3,08 - 3,17 (m, 2H), 3,30 (s, 3H), 3,37 - 3,5 (m, 1H), 7,03 (t, 1H),
7,40 (d, 1H), 7,46 (t, 1H), 7,58 - 7,67 (m, 1H), 8,13 - 8,23 (m, 2H), 8,26 (d, 1H), 8,43
(d, 1H), 9,45 (s, 1H), 9,72 (s, 1H), 11,67 (bs, 1H).
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m/z (ES+), [M+H]" = 584,2.
Vidu 13

(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)Jamino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)butanamit,

DIPEA (2,54mlL, 14,58 mmol) dugc thém vao lithi 2-(4-metylpiperazin-1-
yl)butanoat, Hop chat trung gian 65 (1,81 g, 9,72 mmol) va 3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-y1)-1H-indol-7-amin, Hop chét
trung gian 11 (2,00 g, 4,86 mmol) trong DCM (50mL) & 15°C duéi nito. Hon hop
duoc khudy trong 10 phit, T3P (50% trong EtOAc) (6,18 g, 9,72 mmol) dugc thém
nhé giot & 0°C va phan tmg dugc khudy & 0°C trong 1 gid. Sau d6 dung mdi dugc cb
trong chén khéng. Cin duoc tinh ché bing sic ky nhanh C18 nhanh sir dung gradien
tir 5 - 80% MeON trong nuéc (NH,HCO;). Cac phan doan tinh khiét duoc 1am bay hoi
dén kho. Cin dugc tinh ché lai bing HPLC diéu ché trén SunFire Prep C18 OBD
column (5pm, 30x100 mm), bang cach s dung hén hop phan cuc gidm ciia nudc
(chtra % NH,HCO5) trong axetonitril 1am chat rira giai. Cac phan doan chira hop chit
mong mudn duoc 1am bay hoi trong chdn khéng. Chat ddng phan ddi hinh duoc tach
bang SFC diéu ché bt dbi xung trén cot ChiralPak AD-H (50x250 mm, 5 pm) sir
dung IPA 50 % (DEA 0,1 %) trong CO, va dong chay bang 150mL/phat. Chat dong
phén dbi hinh dugce do bang cach st dung UV & 254 nm. Chét ddng phan rira giai thir
nhét dugc gom va duoc 1am bay hoi trong chdn khéng d tao ra (S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-2-(4-
metylpiperazin-1-yl)butanamit, Vi du 13 (200 mg, 7 %, 96,4 % ee) 1a chit rin mau
tréng.

"H NMR (400 MHz, CD;0D) & 1,05 (t, 3H), 1,77 - 1,99 (m, 2H), 2,30 (s, 3H),
2,43 (s, 3H), 2,45 - 2,90 (m, 8H), 3,11 - 3,23 (m, 4H), 7,02 (t, 1H), 7,18 (d, 1H), 7,32
(t, 1H), 7,52 - 7,62 (m, 1H), 7,91 (s, 1H), 8,06 - 8,15 (m, 1H), 8,27 (s, 1H), 8,51 - 8,61
(m, 1H). proton cé thé trao dbi khong dugc quan st théy. PF NMR (400 MHz,
CD,0D) § -125,77. m/z (ES+), [M+H]" = 580.

Vidu 14
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(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-y1)-2-(4-metylpiperazin-1-yl)butanamit

Chét ddng phén rira giai tha hai tir viéc tdng hop Vi du 13 dugc gom va duge
lam bay hoi trong chan Kkhong d& tao ra  (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-
metylpiperazin-1-yl)butanamit Chat déng phan 2, Vi du 14 (200 mg, 7 %, 92,8 % ee)

13 chat ran mau trang.

"H NMR (400 MHz, CD50D) & 1,05 (t, 3H), 1,77 - 1,99 (m, 2H), 2,30 (s, 3H),
2,43 (s, 3H), 2,45 - 2,95 (m, 8H), 3,11 - 3,23 (m, 4H), 7,02 (t, 1H), 7,18 (d, 1H), 7,33
(t, 1H), 7,52 - 7,62 (m, 1H), 7,91 (s, 1H), 8,06 - 8,15 (m, 1H), 8,27 (s, 1H), 8,51 - 8,61
(m, 1H). Proton c6 thé trao dbi khong dugc quan sat thiy. PF NMR (400 MHz,
CD;0D).§ -125,72. m/z (ES+), [M+H]" = 580.

Quy trinh dwoc mé ta ¢ trén vi du 13 va 14 dwoc ldp lai sir dung hop chat

trung gian di néu dé tao ra Vi du 15-18 dwoc mé ta trong Bang 18 duéi day:
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Béang 18
) "HNMR 3§ PENMR & | m/z | Hiéu
Vid Hop chat (400 MHz, | (ES+) |suft %
idu z, +) |suat
trung gian| (300 MHz, CD;0D) ) o
CD;0OD) |[M+H]" |(% ee)
15*°
2,31 (s, 3H), 2,42 (s, 3H),
(S)-N-G3-(2-((2- 2,52 -2,71 (m, 4H), 2,72 -
flo-3- 2,95 (m, 4H), 3,15 (s,
(metylsulfonyl)p 3H), 3,41 (s, 3H), 3,49 (1,
henyl)amino)-5- 1H), 3,75 - 3,95 (m, 2H),
metylpyrimidin- 7.03 (t, 1H), 7,13 (d, 1H), 1
4-y1)-1H—1nd01-7- 11, 48 7’32 (t, IH), 7,57 (t, 1H), -125,78 596 (99 9)
y)-3-metoxy-2- 7,90 (d, 1H), 8,07 (d, 1H), ’
(4- 8,26 (s, 1H), 8,55 (t, 1H).
metylpiperazin- ) .
: proton c6 thé trao doi
1-yl)propanamit ]
o khong dugc quan sat thay
Chat dong phéan 1
16*° 2,31 (d, 3H), 2,44 (d, 3H),
(R)_N_(3_(2_((2_ 2,49 - 2,72 (m_, 4H), 2,73 -
fAlo-3- 2,98 (m, 4H), 3,15 (s,
(metylsulfonyl)p 3H), 3,41 (s, 3H), 3,49 (&
henyl)amino)-5- 1H), 3,77 - 3,97 (m, 2H), "
metylpyrimidin- | 1148 | 697 7,07 (m, 1H), 7,14 | -125,63 596 036

4-yl)-1H-indol-7-
yl)-3-metoxy-2-
(4-
metylpiperazin-

1-yl)propanamit

(d, 1H), 7,28 - 7,38 (m,

1H), 7,52 - 7,65 (m, 1H),
7,92 (d, 1H), 8,10 (d, 1H),
8,28 (s, 1H), 8,56 (t, 1H).

proton c6 thé trao ddi
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Hop chit 'H NMR & PENMR S | m/z Hleu
Vidu trung gian (300 MHz, CD;0OD) (400 MHz, | (ES+) |[suat %
CD;0D) |[M+H]"|(% ee)
Chat dong phan 2 khong dugc quan st thiy
17+ 1,08 (t, 3H), 1,74 -2,05
(R)-N-(3-(5-flo- (m, 4H), 2,47 (s, 3H),
2-((2-flo-3- 2,75 - 2,90 (m, 4H), 2,92 -
(metylsulfonyl)p 3,12 (m, 4H), 322 (s, | (376 MHz,
henyl)amino)pyri 3H), 3,26 - 3,42 (m, 1H), | DMSO-dy)
midin-4-y1)-1H- 18, 58 7,07 (t, 1H), 7.26 (d, 1H), |, 050, | sog 2
indol-7-y1)-2-(4- 7,36 - 7,48 (m, 1H), 7,60 - (99,9)
metyl-1,4- 7,71 (m, 1H), 8,18 (d, 147,72
diazepan-1- 1H), 8,25 - 8,36 (m, 2H),
yl)butanamit 8,37 - 8,49 (m, 1H).
Chat dong phan 1 proton c6 thé trao d6i
khong dugc quan sat thiy
ged 1,08 (t, 3H), 1,74 -2,05
(m, 4H), 2,51 (s, 3H),
(S)-N-(3-(3-flo- 2,75 - 2,90 (m, 4H), 2,92 -
2-{(2-Ao-3- 314 (m, 4H), 322 5, | oo
(metylsulfonyl)p 3H), 3,26 - 3,42 (m, 1H), M50~ )
henyDamino)oyri| 18,58 |70 (1, 11), 7,26 (&, 1H),| 12049 | 598 |
midin-4-yl)-1H- 7,42 (t, 1H), 7,60 - 7,73 | -147,72 (8.3)
indol-7-y1)-2-(4- (m, 1H), 8,18 (d, 1H),
metyl-1,4- 8,25 - 8,36 (m, 2H), 8,37 -
diazepan-1- 8,49 (m, 1H). proton cé
yDbutanamit thé trao dbi khong dugc
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) 'H NMR & YENMR S| m/z | Hiéu
) Hop chat ‘o
Vi du g gian (300 MI'IZ, CD3OD) (400 MHZ, (ES+) suat %
CD,0D) |[M+H]"|(% ee)
Chat dong phan 2 quan sat thiy

2 Tinh ché HPLC d4o pha khong duoc sir dung.

® Céc chét ddng phan duogc tach bang SFC bét dbi xting trén cot Chiralpak AS-
H (50x250mm, 5 pm) st dung 50 % MeOH (DEA 0,1 %) trong CO, lam pha dong va
dong chay bang 150mL/phat. Chit ddng phan mong mubn duge gom va duoc 1am bay
hot trong chdn khong.

° DMF duoc dung lam dung moi.

4 Hop chét duogc tinh ché bang HPLC diéu ché trén Cot XBridge Prep C18
OBD (5pum, 19x150 mm), bang cach st dung hdn hop phan cuc giam ctia nurde (chira
axit formic 0,1 %) trong axetonitril 1am chét rira giai. Cac phan doan chita hop chit

mong mubn duoc 1am bay hoi trong chdn khéng.

® Cac chit dbng phan dugc tach bang SFC diéu ché bat ddi xtng trén cot
ChiralPak AD-H (20x250 mm, 5 pm) st dung IPA 45 % (DEA 0,1 %) trong CO, va
dong chay bing 40mL/phut. C4c chit dong phan dugc do bang cach st dung UV ¢ 220

nm. Chét déng phan mong mubn duoc gom va dugc 1am bay hoi trong chédn khéng.
Vidu 19

(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)butanamit

3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-
indol-7-amin, Hop chét trung gian 11 (300mg, 0,73 mmol) dugc thém vao lithi 2-
((3S,5S)-3,4,5-trimetylpiperazin-1-yl)butanoat, Hop chat trung gian 49 (313 mg, 1,46
mmol), 1-propanephosphonic axit xyclic anhydrit, T3P (50% trong EtOAc) (928 mg,
1,46 mmol) va DIPEA (1,019mL, 5,83 mmol) trong DCM (ImL) duéi nito. Khudy
dung dich thu dugc & nhiét d6 25°C trong thoi gian 1 gio. Hén hop phan tg duge pha
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lodng v6i DCM (50mL), dugc ria bing NaHCO; bio hoa (2x100mL), nudec mudi
(2x100mL), dugce lam kho qua Na,SO,, dugc loc va duge lam bay hoi trong chdn
khéng. Cin duoc tinh ché bang TLC diéu ché sir dung DCM/MeOH 10:1. Céac phin
doan san phdm dugc 1am bay hoi trong chdn khéng. Chit ddng phan khong dbi quang
duoc tach bing HPLC bat d6i xtmg diéu ché trén cot ChiralPak-AD-H-SL001 (20x250
mm) st dung IPA 50 % trong hexan (DEA 0,1 %) lam pha Idcf)ng va dong chay bing
15mL/phtt. Cac chit ddng phan khong dbi quang dugc do bang cach sir dung UV &
254 va 220 nm. Chit ddng phén rira giai thir nhit duge gom va duge 1am bay hoi trong
chin khéng & tao ra  (S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-
yl)butanamit, Vi du 19 (30 mg, 24 %, 99,9 % ee) 14 chit rin mau tring.

"H NMR (300 MHz, CD;0D) & 1,07 (t, 3H), 1,17 (d, 6H), 1,75 - 1,98 (m, 2H),
2,39 (s, 3H), 2,45 (s, 3H), 2,52 - 2,70 (m, 2H), 2,89 (dd, 2H), 2,93 - 3,10 (m, 2H), 3,11
- 3,25 (m, 4H), 7,03 (t, 1H), 7,17 (dd, 1H), 7,35 (dd, 1H), 7,54 - 7,64 (m, 1H), 7,93 (s,
1H), 8,10 (dd, 1H), 8,29 (s, 1H), 8,52 - 8,62 (m, 1H). Proton c6 thé trao ddi khong
duoc quan st thay.

- FNMR (282 MHz, DMSO-dy) § -121,25. m/z (ES+), [M+H]" = 608.
Vidu 20

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-y1)-2-((3S,55)-3,4,5-trimetylpiperazin-1-yl)butanamit

Chat ddng phén rira giai thir hai tir viéc tong hop Vi du 19 dugc gom va dugc
lam bay hoi trong «chin khéng dé tao ra (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-2-((3S,5S)-
3,4,5-trimetylpiperazin-1-yl)butanamit Chat ddng phan 2, Vi du 20

(5 mg, 4 %, 90 % ee) 12 chit rin mau tring.

'H NMR (300 MHz, CD;0D) & 1,09 (t, 3H), 1,25 - 1,45 (m, 6H), 1,70 - 1,98
(m, 2H), 2,45 (s, 3H), 2,74 (s, 3H), 2,98 - 3,13 (m, 2H), 3,16 (s, 3H), 3,15 - 3,60 (m,
5H), 7,03 (t, 1H), 7,21 (d, 1H), 7,35 (t, 1H), 7,53 - 7,65 (m, 1H), 7,93 (s, 1H), 8,10 (d,
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1H), 8,30 (s, 1H), 8,50 - 8,65 (m, 1H). Proton c6 thé trao d6i khong duoc quan sat

thiy.

19F NMR (282 MHz, DMSO-dy) § -121,11. m/z (ES+), [M+H]" = 608.

Quy trinh dwgc mé té & trén vi du 19 va Vi du 20 duoc ldp lai sie dung hop

chdt trung gian dwoc néu dé tao ra Vi du 21-23 dwoc mé td trong Béng 19 duéi day:

(dd, 1H), 3,79 (dd, 1H),

Bang 19
, 'H NMR & PEFNMR§| m/z | Hiu
Vi d Hop chat (376 MHz, | (ES+) |sut %
idu zZ, +) |suat
- rung gian| (400 MHz, DMSO-d) e °
DMSO-dy) | [M+H]" [ (% ee)
21%°
(S)-N-(3-(2-((2- 0,96 (d, 6H), 2,16 (s, 3H),
flo-3- 2,40 (s, 3H), 2,45 - 2,60
(metylsulfonyl)p (m, 2H), 2,61 - 2,85 (m,
henyl)amino)-5- 4H), 3,20 - 3,38 (m, 6H),
metylpyrimidin- 3,52 (t, 1H), 3,69 (dd, 1H), =
4-yl)-1H-indol-7-| 11,50 |3,80 (dd, 1H), 6,98 (t, IH),| -12120 | 624 |
yl)-3-metoxy-2- 7,35 - 7,50 (m, 2H), 7,55 (1, ©9.9)
((38,55)-3.,4,5- 1H), 8,06 (d, 1H), 8,13 (d,
trimetylpiperazin 1H), 8,24 - 8,38 (m, 2H),
-1-yl)propanamit 9,17 (s, 1H), 9,75 (s, 1H),
Chit déng phan 1 11,33 (d, 1H).
22 0,96 (d, 6H), 2,16 (s, 3H),
(R)-N-(3-(2-((2- 2,28 - 2,43 (m, 5H), 2,65 - 6
flo-3- 11,50 | 2,83 (m, 4H), 3,23 -3,37 | -121,20 | 624 96,6
(metylsulfonyl)p (m, 6H), 3,44 (t, 1H), 3,64 ’

henyl)amino)-5-
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, 'HNMR § PFNMR S| m/z | Hiéu
) Hop chat ‘o
DMSO-dy) | [M+H]" |(% ee)
metylpyrimidin- 6,98 (t, 1H), 7,40 (t, 1H),
4-yl)-1H-indol-7- 7,47 (d, 1H), 7,51 - 7,58
yl)-3-metoxy-2- (m, 1H), 8,06 (d, 1H), 8,13
((3S,55)-3,4,5- (d, 1H), 8,25 - 8,35 (m,
trimetylpiperazin 2H), 9,18 (s, 1H), 9,73 (s,
-1-yl)propanamit 1H), 11,29 (s, 1H).
Chét dong phén 2
23°¢
(300 MHz) 0,84 - 1,05 (m,
(S)-N-(3-(5-flo-
9H), 1,57 - 1,85 (m, 2H),
2-((2-tlo-3-
2,15 (s, 3H), 2,29 - 2,47
(metylsulfonyl)p
' (m, 2H), 2,57 - 2,80 (m,
henyl)amino)pyri (282 MHz)
4H), 3,14 (t, 1H), 3,25 -
midin-4-yl)-1H- | 18, 49 -147,70, 612 27
) 3,40 (m, 3H), 7,03 (t, 1H),
indol-7-yl)-2- -120,51

((3S,55)-3,4,5-
trimetylpiperazin
-1-yl)butanamit

7,40 - 7,68 (m, 3H), 8,10 -

8,35 (m, 3H), 8,44 (d, 1H),

9,46 (s, 1H), 9,73 (s, 1H),
11,52 (s, 1H).

2 Cn dugc tinh ché lai bing HPLC diéu ché trén Cot XBridge Prep C18 OBD

(5 pm, 19x150 mm) rira giai bang gradien cua axetonitril 30 — 55 % trong nudc

(0,05%NH;H,0) va dong chay béng 30mL/phut. Hop chét duoc do & do dai bude song

bang 220 va 254 nm. Cac phan doan chira hop chit mong mudn duge gom va duoc

lam bay hoi trong chan khong.
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® C4c chét ddng phan duogc tach bang HPLC bét dbi xtmg diéu ché trén cot
Phenomenex Lux 5u xenluloza-4, AXIA Packed (250x21,2 mm, 5 pm) st dung
hexan(DEA 0,1%)/EtOH/MeOH 50:35:15 va dong chay bang 20mL/phit. Chit déng

phan mong mubn duge gom va dugc 1am bay hoi trong chdn khéng.

° Pugce tinh ché bang HPLC diéu ché trén Cot XBridge Prep C18 OBD (5pm,
19x150 mm), bang cach sir dung hdn hop phan cuc giam ctia nuéc (chira NH,HCO;
0,1%) trong axetonitril 1am chét rira giai. Cac phan doan chira hop chit mong muén

dugc 1am bay hoi trong chdn khong.
Vidu 24

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-y1)-2-(piperazin-1-yl)propanamit

Buwoce 1

DIPEA (0,637mL, 3,65 mmol) dugc thém vao 3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-amin, Hop chat
trung gian 11 (500 mg, 1,22 mmol), lithi 2-(4-(tert-butoxycarbonyl)piperazin-1-
yl)propanoat,

Hop chit trung gian 66 (628 mg, 2,43 mmol), EDC (349 mg, 1,82 mmol) va
HOBT (279 mg, 1,82 mmol) trong DMF (10mL) du6i nito. Dung dich thu dugc dugc
khudy & 25°C trong 15 gio. Hén hop phéan tmg duge rét vao nuée (75mL), duge chiét
bing EtOAc (2x75mL). Céc 16p hiru co két hop dugc rira bang nuée mubi (3x100mL),
duoc lam khé qua Na,SO,, dugc loc va duge 1am bay hoi trong chdn khong. Can dugc
tinh ché bang TLC didu ché sit dung DCM/MeOH 8:1 d tao ra tert-butyl 4-(1-((3-(2-
((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-
yl)amino)-1-oxopropan-2-yl)piperazin-1-carboxylat (440 mg, 55,6 %) 1a chat rin mau
vang nhat. m/z (ES+), [M+H]" = 652.

Buwoce 2

TFA (0,050mL, 0,64 mmol) dugc thém nhéd giot vao tert-butyl 4-(1-((3-(2-((2-
flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)amino)-1-
oxopropan-2-yl)piperazin-1-carboxylat (420 mg, 0,64 mmol) trong DCM (20mL) &
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20°C . Dung dich thu duoc duoc khuidy & 20°C trong 2 gid. Dung méi dugc 13m bay
hoi trong chdn khéng. Céan dugce pha loang véi DCM (50mL), dugc rira bang NaHCO;
(2x50mL) va cac chét hiru co duoc 1am bay hoi trong chdn khéng. Chit ddng phan déi
hinh dugc tach bing HPLC bét dbi xtmg diéu ché trén Phenomenex Lux 5u xenluloza-
4, AXIA Packed (250x21,2 mm, 5 pm) stt dung MeOH 100 % (DEA 0,1 %) lam chét
rira giai va dong chay bang 20mL/phut. Cac chit ddng phan dugc dd & d6 dai budc
séng bang 254 va 220 nm. Chét ddng phan rira giai tha nhit duoc gom va duoc 1am
bay hoi trong chdn  khéong 4 tao ra  (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(piperazin-1-
yl)propanamit Chét ddng phan 1, Vi du 24 (53 mg, 27 %, 99,9 % ee) 1a chat rin mau
tréng.

'"H NMR (400 MHz, DMSO-dy) & 1,26 (d, 3H), 2,41 (s, 3H), 2,45 - 2,65 (m,
4H), 2,73 - 2,85 (m, 4H), 3,22 - 3,40 (m, 4H), 6,98 (t, 1H), 7,35 - 7,50 (m, 2H), 7,50 -
7,62 (m, 1H), 8,03 (s, 1H), 8,14 (d, 1H), 8,25 - 8,37 (m, 2H), 9,18 (s, 1H), 9,73 (s, 1H),
11,48 (bs, 1H). Mot proton cé thé trao dbi khéng dugc quan sat thay.

F NMR (376 MHz, DMSO-dy) -121,21. m/z (ES+), [M+H]" = 552.

Vidu 25

(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(piperazin-1-yl)propanamit

Chét déng phén rira giai thir hai tir phan ng ctia Vi du 24, budc 2, duge gom
va dugc lam bay hoi trong chdn khéng dé tao ra (S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(piperazin-1-
yl)propanamit, Vi du 25 (47 mg, 24 %, 92,6 % ee) 1a chét rdn mau tring.

'"H NMR (300 MHz, DMSO-dy) & 1,25 (d, 3H), 2,39 (s, 3H), 2,43 - 2,65 (m,
4H), 2,68 - 2,85 (m, 4H), 3,22 - 3,40 (m, 4H), 6,97 (t, 1H), 7,35 - 7,50 (m, 2H), 7,50 -
7,62 (m, 1H), 8,02 (s, 1H), 8,12 (d, 1H), 8,25 - 8,37 (m, 2H), 9,17 (s, 1H), 9,69 (s, 1H),
11,43 (bs, 1H). Mot proton c6 thé trao dbi khéng dugc quan sat thay. |

F NMR (282 MHz, DMSO-dy) -121,20. m/z (ES+), [M+H]" = 552.
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Vidu26

(R)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit

Buwoce 1

DIPEA (1,02mL, 5,83 mmol) dugc thém thanh mot phé”m vao lithi 2-((3R,5R)-
4-(tert-butoxycarbonyl)-3,5-dimetylpiperazin-1-yl)butanoat, Hop chét trung gian 56
(438 mg, 1,46 mmol) va 3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-amin, Hop chét trung gian 11 (300 mg, 0,73 mmol)
trong DCM (5mL) & 25°C. Dung dich thu dugc duoc khudy & 25°C trong 10 phat. 1-
propanephosphonic axit xyclic anhydrit, T3P (928 mg, 1,46 mmol) dugc thém nho giot
& 0°C va phan tng dugc khudy trong 1 gio. Hon hop phan tmg dugc cb trong chdn
khéng. Can duoc tinh ché bing TLC diéu ché st dung MeOH/DCM 1:10 dé tao ra
(ZR,6R)-tert-butyl 4-(1-((3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-yl)amino)-1-oxobutan-2-yl)-2,6-dimetylpiperazin-1-
carboxylat (200 mg, 39,5 %) 1a chat rdn mau vang.

'"H NMR (400 MHz, CD;0D) & 1,03 - 1,11 (m, 3H), 1,18 - 1,52 (m, 15H),
1,81 - 1,92 (m, 2H), 2,35 - 2,80 (m, 5H), 2,82 - 2,93 (m, 2H), 3,15 (s, 3H), 3,75 - 3,99
(m, 2H), 4,08 - 4,21 (m, 1H), 7,02 (t, 1H), 7,18 (dd, 1H), 7,32 (t, 1H), 7,52 - 7,61 (m,
1H), 7,91 (d, 1H), 8,09 (d, 1H), 8,26 (s, 1H), 8,51 - 8,61 (m, 1H). Proton c6 thé trao
dbi khong dugc quan sat thdy. Hén hop ctia chét déng phan khéng dbi quang.

m/z (ES+), [M+H]" = 694.

Buoc 2

TFA (5mL, 64,90 mmol) dugc thém vao (2R,6R)-tert-butyl 4-(1-((3-(2-((2-
flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)amino)-1-
oxobutan-2-yl)-2,6-dimetylpiperazin-1-carboxylat (370 mg, 0,53 mmol) trong DCM
(20mL) & 25°C Hén hop thu dugc dugc khudy & nhiét do phong trong 2 gid. Dung moi
duoc ¢o trong chan khéng. Can dugc tinh ché bang sic ky diéu ché dao pha trén Cot
XBridge Prep C18 OBD (5 um, 19x150 mm) st dung gradien cuia axetonitril 30 — 50
% trong nudc (0,03 % NH;H,0) qua 7 phiit v&i dong chay bang 30mL/phut. Hop chat
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duoc do bang cach st dung d6 dai budc séng bang 220 va 254 nm. Chit ddng phan
khong dbi quang dugc tach bing HPLC bat dbi ximg didu ché trén ChiralPak-AD-H-
SL001 (20x250 mm) st dung EtOH 50 % trong hexan (DEA 0,1 %) qua 85 phut va
dong chay bang 15mL/phut. Hop chit dugc do bang cach st dung d6 dai budc song
bing 220 va 254 nm. Hop chét rira giai thir nhat duge gom va dugce lém‘ bay hoi trong
chin khéng @ tao ra R-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit, Vi du
26 (78 mg, 28 %, 99,0 % ee).

'"H NMR (400 MHz, CD;0D) & 1,09 (t, 3H), 1,41 (d, 6H), 1,80 - 2,00 (m, 2H),
2,44 (s, 3H), 2,77 (dd, 2H), 3,07 (dd, 2H), 3,15 (s, 3H), 3,28 - 3,40 (m ,1H), 3,55 -
3,72 (m, 2H), 7,02 (, 1H), 7,23 (d, 1H), 7,33 (t, 1H), 7,53 - 7,62 (m, 1H), 7,92 (d, 1H),
8,05 - 8,13 (m, 1H), 8,28 (s, 1H), 8,40 - 8,49 (m, 2H), 8,50 - 8,60 (m, 1H).

F NMR (376 MHz, CD;0D) & -125,59. m/z (ES+), [M+H]" = 594,
Vi du 27

(S)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit

Hop chét rira giai thir hai tir phan tng ctia Vi du 26, bude 2 duge gom va duge
1am bay hoi trong chdn khéng dé tao ra (S)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-
(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-
yl)butanamit Vi du 27 (30,0 mg, 13 %, 99,9 % ee) 14 chit rin mau tring.

"H NMR (400 MHz, CD;0D) & 1,07 (t, 3H), 1,22 (d, 6H), 1,80 - 1,93 (m, 2H),
2,40 - 2,58 (m, 5H), 2,81 (dd, 2H), 3,07 - 3,18 (m, 4H), 3,19 - 3,29 (m, 2H), 7,03 (¢,
1H), 7,19 (d, 1H), 7,35 (t, 1H), 7,53 - 7,63 (m, 1H), 7,94 (s, 1H), 8,05 - 8,15 (m, 1H),
8,29 (s, 1H), 8,52 - 8,62 (m, 1H). Proton c6 thé trao d6i khong dugc quan st thiy. m/z
(ES+), [M+H]" = 594.

Quy trinh duoc mé ta ¢ trén vi du 26 va 27 dwoc ldap lai sir dung hop chat

trung gian da néu dé tao ra Vi du 28-33 dwoc mé ta trong Bang 20 dudi day:
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henyl)amino)-5-
metylpyrimidin-

1H), 6,98 (t, 1H), 7,33
- 7,49 (m, 2H), 7,50 -

Béng 20
, 'HNMR 3§ "FNMRS| m/z | Hiéu
Vid Hop chat (282 MHz, | (ES+) it %
idu Z, + suat
trung gian (400 MHz, DMSO-dy) . 0
DMSO-dy) | [M+H]" | (% ee)
7gab 1,05 (d, 6H), 2,20 -
2,33 (m, 2H), 2,49 (s,
(S)-2-((3R,5R)-
35 3H), 2,65 - 2,78 (m,
’ _ 2H), 3,00 - 3,20 (m,
dimetylpiperazin-
2H), 3,21 - 3,50 (m,
1-y1)-N-(3-(2-
7H), 3,57 - 3,70 (m,
((2-flo-3-
( Isulfony) 1H), 3,72 - 3,86 (m,
metylsulion
Y P 1H), 6,98 (t, 1H), 7,33 6
henyl)amino)-5- | 11,57 -121,19 610
metylpyrimidin- ’
(d, 1H), 8,14 (d, 1H),
4-yl)-1H-indol-7-
3 8,22 - 8,37 (m, 2H),
Y 9,19 (s, 1H), 9,72 (s,
metoxypropanam
L 1H), 11,31 (s, 1H).
it Chat dong phan ,
. mot proton c6 thé trao
ddi khong duoc quan
st thdy.
29%° 1,04 (d, 6H), 2,32 -
(R)-2-((3R,5R)- |- 2,45 (m, 5H), 2,58 -
3,5- 2,71 (m, 2H), 3,00 -
dimetylpiperazin- 3,20 (m, 2H), 3,21 - 6
Iy)-N-G-2- | 1137 [345(m,6H),3,52(t,| -12L.19 | 610 ©99)
((2-flo-3- 1H), 3,62 - 3,74 (m, ’
(metylsulfonyl)p 1H), 3,75 - 3,88 (m,
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3,5-

6H), 1,73 - 1,98 (m,

Hop chit 'HNMR $ PFNMR S| m/z Hleu
Vi du trung gian |(400 MHz, DMSO-dq (282 MHz, | (ES+) | suét%
DMSO-dy) | [M+H]" | (% ee)
4-yl)-1H-indol-7- 7,51 (m, 1H), 8,06 (d,
y1)-3- 1H), 8,14 (d, 1H),
metoxypropanam 8,22 - 8,38 (m, 2H),
it Chat d6ng phan 9,18 (s, 1H), 9,76 (s,
2 1H), 11,35 (s, 1H).
mdt proton c6 thé trao
d6i khong duoc quan
sat thay.
30ned (300 MHz, CD;0D)
(5)-2-(GR.5R)- 1,06 (t, 3H), 1,20 (d,
35- 6H), 1,76 - 1,95 (m,
dimetylpiperazin- 2H), 2,33 - 2,55 (m,
Ly DN-(3-(5-flo- 2H), 2,79 (dd, 2H),
2-((2-flo-3- 3,05 -3,45 (m, 6H), | (CD;0D) )
(metylsulfonylp| 18,56 | 707 &I TIE | 1ug06 | 50
henylamino)pyri 1H), 7,42 (t, 1H), 7,63 rien (99,9)
midin-4-yl)-1H- - 1,75 _(m, 1H), 8,18 ’
indol7- (d, 1H), 8,25 - 8,38
y1)butanamit (m, 2H), 8,39 - 8,507
Chét déng phan 1 (m, IH?. Proton c6 thé
trao doi khong duoc
quan sat thiy.
3124 (300 MHz, CD;0D) | .73, y
®)}2-(GRSR)- | 1830 | 10730, 1214, | 120,51 598 ©9.5)
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, 'H NMR § PFNMRS| m/z | Hiéu
) Hop chat ‘o
Vidu trung gian (400 MHz, DMSO-d,) (282 MHz, | (ES+) | suat %
DMSO-ds) | [M+H]" | (% ee)
dimetylpiperazin- 2H), 2,45 (dd, 2H),
1-y1)-N-(3-(5-flo- 2,79 (dd, 2H), 3,13 -
2-((2-flo-3- 3,40 (m, 6H), 7,07 (t,
(metylsulfonyl)p 1H), 7,18 (dd, 1H),
henyl)amino)pyri 7,35 - 7,48 (m, 1H),
midin-4-yl)-1H- 7,58 - 7,72 (m, 1H),
indol-7- 8,17 (d, 1H), 8,23 -
yl)butanamit 8,37 (m, 2H), 8,38 -
Chét ddng phan 2 8,50 (m, 1H). Proton
c6 thé trao ddi khong
dwoc quan sat thiy.
323,b,€
(300 MHz, CD;0D)
(S)-2-((3R,5R)-
35 1,29 (d, 6H), 2,53 (dd,
T 2H), 2,96 (dd, 2H),
dimetylpiperazin-
3,21 (s, 3H), 3,28 -
1-y1)-N-(3-(5-flo-
2-(2-lo-3 3,55 (m, 6H), 3,81
- - O_ -
(dd, 1H), 3,91 (ad, | 376 MHz)
(metylsulfonyl)p 12
henyDamino)pyri 18,57 |1H), 7,07 (t, 1H), 7,14| -147,73, 614
enyl)amino)pyri (99,9)
d, 2H), 7,40 (t, 1H), ’
midin-4-yl)-1H- (4 21, 740 (5 1D | 120,49
) 7,58 - 7,75 (m, 1H),
indol-7-yl)-3-
8,16 (d, 1H), 8,14 -
metoxypropanam
. C 8,50 (m, 2H). Proton
it Chat dong phan , )
. c6 thé trao do1 khong
dwoc quan st thiy.
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) 'HNMR § PENMRS| m/z | Hiéu
) Hop chat ‘o
Vl dl.l trung gian (400 MHZ, DMSO'd6) (282 MHZ, (ES+) suat A)
DMSO-dy) | [M+H]™ | (% ee)
33a,b,e
(300 MHz, CD;0D)
(R)-2-((3R,5R)-
35 1,39 (d, 6H), 2,86 (dd,
S 2H), 3,04 (dd, 2H),
dimetylpiperazin-
3,22 (s, 3H), 3,43 (s,
1-y1)-N-(3-(5-flo-
2-((2-flo-3 3H), 3,55 - 3,78 (m,
- - O.. -
3H), 3,80 - 4,05 (m, | G76 MHz)
(metylsulfonyl)p 13
henyl)amino)pyri 18,57 |2H), 7,07 (t, 1H), 7,15| -147,74, 614
enyl)amino)pyri
Y P (dd, 1H), 7,41 (t; 1H), 120.53 (99.9)
midin-4-yl)-1H- -120,
) 7,60 - 7,75 (m, 1H),
indol-7-y1)-3- ,
8,16 (d, 1H), 8,25 -
metoxypropanam
.. 8,52 (m, 3H). Proton
it Chat dong phéan , |
5 c6 thé trao d6i khong

duoc quan sat thiy.

® Hon hop phan mg tir budc 1 duoc pha loing véi EtOAc hoic DCM
(300mL), dugc rira bang nude (150mL) va nude mudi (125mL). Lép hiru co duge 1am

kho qua Na,SO,, dugc loc va duge 1am bay hoi trong chan khong. Can duge tinh ché
bang TLC diéu ché sir dung DCM/MeOH 20:1 hodc 30:1.

® C4c chét dong phan duoc tach bing HPLC bit ddi xing diéu ché trén cot
Phenomenex Lux 5u xenluloza-4, AXIA Packed (250x21,2 mm, 5 pum) st dung
hexan:EtOH:MeOH 50:35:15 1am pha dong va dong chay bang 20mL/phut. Hop chit

duoc do bing cach st dung dd dai budc song bang 254 va 220 nm. Chét dong phan

mong mubn dugc gom va dugc 1am bay hoi trong chén khéng.

° budc 2: Puoc tinh ché bang HPLC diéu ché trén cot XBridge Shield RP18
OBD (5 pm, 19x150 mm) st dung axetonitril 15 — 45 % trong nuéc (10mmol/L
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NH4HCO;) 1am pha dong va dong chay bang 25mL/phut. Hop chét dugce do bing cach
sir dung do dai budc séng bing 254 va 220 nm. Céac phan doan chira hop chit mong

mudn duoc 1am bay hoi trong chdn khéng.

4 Céc chit ddng phan duogc tach bing HPLC bt dbi xtmg diéu ché trén (R,R)-
WHELK-O1-Kromasil (50x250 mm, 5 pm) str dung MeOH 100 % (DEA 0,1 %) lam
pha dong va dong chay bang 20mL/phit qua 21 phit. Cac chit ddng phan duoc do
bang cach st dung d6 dai budc séng bang 254 va 220 nm. Chéat ddng phan mong mubn

dugc gom va dugc lam bay hoi trong chan khong.

® budc 2: Tinh ché bang HPLC diéu ché trén Cot XBridge Prep C18 OBD (5
um, 19x150 mm) bang cach str dung hdn hop phan cuc giam cia nude (chira Formic
axit 0,05 %) trong axetonitril 1am chit rira giai. Cac phan doan chira hop chit mong

mudn dugc 1am bay hoi trong chén khéng.
Vidu 34

(S)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl )phenyl )amino)pyrimidin-4-yl)-1H-
indol-7-y)-3-metoxy-2-(4-metylpiperazin-1-yl)propanamit

Lithi 3-metoxy—2-(4-mety.lpiperazin—l—yl)propanoat,»HQp chét trung gian 48
(430  mg, 2,06 mmol), 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-y1)-1,1,3,3-
tetrametylisouronium hexaflophosphat(V) (785 mg, 2,06 mmol) va DIPEA (1,068mL,
6,11 mmol) va duoc hoa tan trong DMF (10mL) duoc khudy & nhiét d6 phong trong 5
phut va 3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
| amin, Hop chit trung gian 18 (635 mg, 1,53 mmol) sau d6 dugc thém. Phan tmg duoc
khudy & nhiét 6 phong trong 2 h sau d6 dugc pha loing bang DCM (75mL) va 5 %
Na,CO; (chtra nudc) (50mL), dugc lic va cac pha dugc tach. Pha nudc duoc chiét
bing DCM (2x50mL). Céc 16p hitu co két hop dugc 1am kho bang thiét bi tch pha,
duoc loc va dugc 1am bay hoi trong chdn khéng. Hop chét duge tinh ché bang HPLC
didu ché trén cot XBridge C18 (10 pm, 250x50 mm) s dung gradien ctia axetonitril
15 - 65% trong chit dém H,O/ACN/NH; 95/5/0,2 qua 20 phut v6i dong chiy bang
100mL/phiit. Cac hop chit duge do bing UV ¢ 220 nm. Pinh san phim duoc gom va
dugc déng khé. Sau d6 dugc tinh thé héa tir axetonitril va chit rin dwgc gom bang

cach loc, dugc rira bang lugng t61 thi€u clia axetonitril va duge lam khoé trong chan
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khéng. Chét ddng phan dbi hinh duoc tach bang SFC bat dbi xtmg trén c6t CelluCoat
(250x30 mm, 5 um) st dung IPA 25 %/DEA 100: 0,5 trong CO, & 150 bar v6i dong
chay bing 140mL/phat. Chit ddng phan d6i hinh dugc do bang UV & 270 nm. Chét
ddng phan rira giai thir nhit d6i hinh dugc gom va duge déng kho dé tao ra N-(3-(5-
flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-y1)-3-

metoxy-2-(4-metylpiperazin-1-yl)propanamit, Vi du 34 (213 mg, 23.%, 99,9 % ee) 1a

chét ran mau trang.

'"H NMR (500 MHz, DMSO-dy) & 2,14 (s, 3H), 2,24 - 2,44 (m, 4H), 2,56 -
2,67 (m, 2H), 2,68 - 2,8 (m, 2H), 3,24 - 3,35 (m, 6H), 3,50 (¢, 1H), 3,67 (dd, 1H), 3,79
(dd, 1H), 7,04 (t, 1H), 7.41 - 7,55 (m, 2H), 7,62 (t, 1H), 8,19 (t, 1H), 8,22 - 8,32 (m,
2H), 8,44 (d, 1H), 9,46 (s, 1H), 9,84 (s, 1H), 11,47 (s, 1H). m/z (ES+), [M+H]" =
600,2.

Vidu 35

(R)-N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)- 1H-
indol-7-yl)-3-metoxy-2-(4-metylpiperazin-1-yl)propanamit

Chat ddng phan rira giai thir hai d6i hinh tir Vi du 34 duoc gom va dugc dong
kh6. Can duogc két tinh lai bing cach khudy huyén phi trong EtOH/nuéc (3:1) (5mL),
duoc gia nhiét dén 70°C st dung bé diu va hat duoc thém. Nhiét do bé dau sau d6
duoc dat dén 23°C va huyén phu tir tir & dat dén nhiét 4o phong. Tiép tuc khudy trong
5 ngay dé tao ra bot nhio gidng sita chira tinh thé c6 dang kim ngén viri hdn hop trong
cac tinh thé c6 dang hinh kim dai hon. Huyén phu dugc gia nhiét dén 70°C kém
khudy, gia nhiét va khudy sau do tit di va hdn hop dugc dé tir tir dat nhiét d6 phong
(2x). Chi c6 tinh thé hinh kim dai dep. Huyén phi dugc dé yén thém mét tudn khéng
khudy. Chét rin duoc loc bo va dugc 1am khé trong chdn khéng & 40°C dé tao ra (R)-
N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)-1H-indol-7-y1)-3-
metoxy-2-(4-metylpiperazin-1-yl)propanamit, Vi du 35 (186 mg, 20 %, 99,4 % ee) 1a
tinh thé hinh kim mau tréng.

'H NMR (500 MHz, DMSO-dy) & 2,14 (s, 3H), 2,23 - 2,45 (m, 4H), 2,57 -
2,67 (m, 2H), 2,69 - 2,78 (m, 2H), 3,26 - 3,34 (m, 6H), 3,50 (t, 1H), 3,67 (dd, 1H),
3,79 (dd, 1H), 7,03 (t, 1H), 7,4 - 7,55 (m, 2H), 7,62 (t, 1H), 8,13 - 8,33 (m, 3H), 8,44
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(d, 1H), 9,46 (s, 1H), 9,84 (s, 1H), 11,48 (s, 1H). °’F NMR (470 MHz, DMSO-dj) § -
120,52, -147,75. m/z (ES+), [M+H]" = 600,5.

M3u ciia Vi du 35 dugc gin 18n bé 14t tinh thé silic don (SSC) va nhiéu xa bt
tia X duoc ghi lai bang Theta-Theta PANalytical X'Pert PRO (chiéu dai buéc cia tia X
12 1,5418 A buc xa Cu loc qua niken, Dién 4p 45kV, phat xa s¢i nung 40 mA). Phan
k¥ kha bién tr dong va khe chéng phén tan dugc st dung va miu dugc quay trong qua
trinh do. Cac mAu duoc quét tir 2 - 50°2Theta bing cach sir dung chiéu réng budc
0,013° va thoi gian do mdi budce 233 gidy bang cach sir dung may phat hién PIXCEL
(d6 dai hoat tinh 3,35° 2Theta). Cac vi tri dinh dic trung cda tinh thé duoc liét ké
trong Bang 21 duéi day (duge x4c dinh bing XRPD) va dugc thé hién trong Fig. 1

Béng 21 — Nam dinh dic trung nhét ctia Vi du 35:

°2-teta

7,6

12,7

14,8

19,3

25,5

Do d6 ngudi c6 hiéu biét trung binh trong linh vuc s& hidu rd rang dir liéu mau
nhidu xa dugc thé hién & day khong duoc hiéu 13 tuyét ddi va dang két tinh bt ky ma
tao ra mau nhifu xa bot vé co ban gidng v6i mau nhiu xa bot duge boc 16 & day ciing
thudc pham vi cia sang ché (thong tin thém xem trong tai liéu Jenkins, R & Snyder,
R.L. ‘Introduction to X-Ray Powder Diffractometry' John Wiley & Sons, 1996).

Vidu 36

(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-metyl-1,4-diazepan-1-yl)butanamit
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HATU((1-[Bis(dimetylamino)metylene]-1H-1,2,3-triazolo[4,5-b]pyridinium
3-oxid hexaflophosphat) (832 mg, 2,19 mmol) dugc thém vao 3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-amin, Hop chét
trung gian 11 (300 mg, 0,73 mmol), lithi 2-(4-metyl-1,4-diazepan-1-yl)butanoat, Hop
chét trung gian 58 (511 mg, 2,55 mmol) va DIPEA (1,273mL, 7,29 mmol) trong DMF
(1mL). Dung dich thu dugc duoc khudy & 25°C trong 16 gid. San pham thd dugc tinh
ché bang sic ky didu ché dao pha trén Cot XBridge Prep C18 OBD (5 pm,19x150
mm) sir dung gradien cda axetonitril 30 — 55 % trong nudc (NH3H,O 0,03 %j 1am chét
rira gidi va dong chay bing 30mL/phat. Hop chit duoc do st dung do dai budc séng
bing 220 va 254 nm. Chit dong phan ddi hinh dugc tach bing SFC bit ddi xtng trén
cdt (R, R)YWHELK-01 5/100 Kromasil (250x21,1 mm) str dung MeOH 50 %/axetonitril
1:1 (DEA 0,1 %) trong CO, va dong chay bang 50mL/phut;. Hop chat dugc do bing
cach sir dung d6 dai budc séng bang 220 nm. Chét ddng phan rira giai thir nhit dugc
gom va dugc lam bay hoi trong chdn khéng d& tao ra (S)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-metyl-1,4-
diazepan-1-yl)butanamit, Vi du 36 (40 mg, 6 %, 99,9 % ee).

'H NMR (400 MHz, CD;0D) & 1,08 (t, 3H), 1,72 - 2,02 (m, 4H), 2,38 - 2,50
(m, 6H), 2,70 - 2,85 (m, 4H), 2,88 - 3,10 (m, 4H), 3,15 (s, 3H), 3,27 - 3,40 (m, 1H),
7,02 (t, 1H), 7,26 (d, 1h), 7,34 (t, 1H), 7,52 - 7,65 (m, 1H), 7,92 (s, 1H), 8,08, (d, 1H),
8,28 (s, 1H), 8,52 - 8,63 (m, 1H). Proton c6 thé trao dbi khéng dugce quan sat thiy.

F NMR (376 MHz, CD;0D) § -125,64. m/z (ES+), [M+H]" = 594.
Vidu 37

(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)Jamino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-metyl-1,4-diazepan-1-yl)butanamit

Chét ddng phan rira giai thir hai tir viéc tong hop Vi du 36 duge gom va duge
lam bay hoi frong chan khéng d& tao rta  (R)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-metyl-1,4-
diazepan-1-yl)butanamit, (40 mg, 6 %, 99,9 % ee).
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"H NMR (400 MHz, CD;0D) & 1,07 (t, 3H), 1,73 - 2,03 (m, 4H), 2,39 - 2,49
(m, 6H), 2,68 - 2,83 (m, 4H), 2,88 - 3,09 (m, 4H), 3,15 (s, 3H), 3,27 - 3,40 (m, 1H),
7,02 (t, 1H), 7,25 (d, 1h), 7,34 (t, 1H), 7,52 - 7,62 (m, 1H), 7,92 (s, 1H), 8,08, (d, 1H),
8,28 (s, 1H), 8,50 - 8,63 (m, 1H). Proton c6 thé trao d6i khéng duogc quan sat thiy. '°F
NMR (376 MHz, CD;0D) § -125,70.

m/z (ES+), [M+H]" = 594.

Quy trinh dwoc mé ta ¢ trén vi du 36 va 37 dwoc lap lai stt dung hop chat trung

gian dé néu dé tao ra Vi du 38-45 dwoc mé té trong Bang 22 dudi day:
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1-yl)butanamit
Chét dong phéan 2

2H), 8,10 - 8,35 (m,
3H), 8,43 (d, 1H), 9,46
(s, 1H), 9,78 (s, 1H),
11,48 (bs, 1H).

Béang 22
Hom ch '"HNMR 3 YENMRS| mz | Hiéu
op chat ’
Vidy tr;p i | (400 MHz, CD;OD) (376 MHz, | (ES+) |suat%
1 D
- CD,OD) | [M+H]" | (% ee)
oy (300 MHz, DMSO-d5)
(R)-N-(3-(5-flo- 0,94 (t, 3H), 1,60 -1,85
2-((2-flo-3- (m, 2H), 2,14 (s, 3H),
2,22 - 2,45 (m, 4H),
(metylsulfonyl)p 7 pms Em 4H; (282 MHz,
henynam'im)pyri 3510 3’50 ( | 4H)’ DMS0-do) 27
midin-4-yl)-1H- | 18, 65 o1V - 3,00 m, &), 584
metylpiperazin- 1H), 7,53 - 7,68 (m, | -120,51
1-yl)butanamit 2H), 8,12 - 8,35 (m,
Chét ddng phan 1 3H), 8,43 (d, 1H), 9.45
(s, 1H), 9,86 (s, 1H),
11,65 (bs, 1H).
39a,c,d (300 MHZ, DMSO-d6)
(S)-N-(3-(5-flo- 0,94 (t, 3H), 1,60 -1,87
2-((2-flo-3- (m, 2H), 2,13 (s, 3H),
222 -2.45 (m, 4H),
(metylsulfonyl)p o E 4H; T
e , ;1d’ m; ) | DMSO-dy) 16
midin-d-y)-1H- | 18,65 | 10 (44 1H), 3,32, -
indol-7-yl)-2-(4- 3H), 7,03 (¢, 1H), 7,46 | 14772, (99,8)
metylpiperazin- (t 1H), 7,51 - 7,68 (m, | 120,54
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, 'H NMR § P"FNMR S| m/z | Hiéu
) Hop chat -
Vi du trung gian (400 MI'IZ, CD3OD) (376 MHZ, (ES+) suat %
CD;0D) | [M+H]" | (% ee)
40a,e,c,d (300 M}{Z) 1,15 (d,
6H), 2,35 (s, 3H), 2,63
(S)-N-(3-(5-flo-
-2,79 (m, 2H), 2,80 -
2-((2-flo-3-
3,07 (m, 4H), 3,22 (s,
(metylsulfonyl)p
henyD)amino)pyri 3H), 3,41 (s, 3H), 3,55
enyl)amino
i (& 1H), 3,83 (dd, 11), | (282 MHz
ml [v4 . - -
Y 3,94 (dd, 1H), 7,00 - | PMSO-de) 16
indol-7-y1)-3- 18, 50 628
7,17 (m, 2H), 7,42 (t, | -147,70, (99,9)
metoxy-2- 1H), 7,60 - 7,73 ( 5
s s ) m,
((3S,55)-3,4,5- -120,51
1H), 8,17 (d, 1H), 8,23
trimetylpiperazin
‘ - 8,38 (m, 2H), 8,39 -
-1-yl)propanamit
. 8,48 (m, 1H). Proton c6
Chat dong phéan 1 , .
the trao doi khong dugc
quan sat thdy
417009 (300 MHz, DMSO-d;)
(R)-N-(3-(5-flo- 0,96 (d, 6H), 2,05 -
- 2-((2-flo-3- 2,47 (m, SH), 2,62 -
(metylsulfonyl)p 2,90 (m, 4H), 3,23 -
henyl)amino)pyri 3,50 (m, 7H), 3,63 (dd, | (282 MHz,
o DMSO-dg) 17
-4-v1)-1H- 1H), 3,77 (dd, 1H), 6
midin-4-yl)-1H 18,50 ) ( ) 63
indol-7-y1)-3- 7,04 (t, 1H), 7,40 - 7,55| -147,70, (99,7)
metoxy—Z- (ma 2H)5 7:56 - 7970 _120’50
((3S,5S)-3,4,5- (m, 1H), 8,12 - 8,34
trimetylpiperazin (m, 3H), 8,44 (d, 1H),

-1-yl)propanamit
Chét ddng phan 2

9,47 (s, 1H), 9,78 (s,
1H), 11,49 (s, 1H)
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. 'HNMR § PFNMR&| m/z | Hiéu
Hop chat .
Vidu trung gian (400 MHz, CD;OD) (376 MHz, (ES+)+ suat %
CD;0D) | [M+H]" | (% ee)
1,82 - 1,95 (m, 2H),
2,39 - 2,49 (m, 6H),
42°
2,65 - 2,85 (m, 4H),
(R)-N-(3-(2-((2- 2,95-3,01 (m, 1H),
flo-3- 3,02 - 3,22 (m, 6H),
(metylsulfonyl)p 3,41 (s, 3H), 3,68 -
henyl)amino)-5- 3,77 (m, 1H), 3,78 -
metylpyrimidin- 3,89 (m, 1H), 3,90 -
4-yl)-1H-indol-7-| 11,59 4,00 (m, 1H), 7,03 (t, | -125,61 610 5
yD)-3-metoxy-2- 1H), 7,24 (d, 1H), 7,34
(4-metyl-1,4- (t, 1H), 7,50 - 7,65 (m,
diazepan-1- 1H), 7,92 (s, 1H), 8,09
yl)propanamit (d, 1H), 8,28 (s, 1H),
Chat dong phan 1 8,51 - 8,60 (m, 1H).
Proton c6 thé trao d6i
khong dugc quan sat
thy
4304 1,82 - 1,95 (m, 2H),
2,38 - 2,48 (m, 6H),
(S)-N-(3-(2-((2- 2,65 - 2,85 (m, 4H),
flo-3- 11,59 2,90 - 3,00 (m, 1H), -125,67 610 5
(metylsulfonyl)p

henyl)amino)-5-

metylpyrimidin-

3,00 - 3,20 (m, 6H),
3,41 (s, 3H), 3,72 (4,
1H), 3,78 - 3,89 (m,
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(R)-N-(3-(5-flo-

2,43 (s, 3H), 2,65 -

Hop chit 'HNMR & PFNMR S| m/z Hleu
Vidu rung gian (400 MHz, CD,0D) (376 MHz, | (ES+) |suat%
CD;OD) | [M+H]" | (% ee)
4-yl)-1H-indol-7- 1H), 3,90 - 4,00 (m,
yl)-3-metoxy-2- 1H), 7,02 (t, 1H), 7,24
(4-metyl-1,4- (d, 1H), 7,33 (t, 1H),
diazepan-1- 7,50 - 7,63 (m, 1H),
yl)propanamit 7,91 (s, 1H), 8,09 (d,
Chét ddng phén 2 1H), 8,28 (s, 1H), 8,50
- 8,63 (m, 1H). Proton
c6 thé trao d6i khong
duogc quan sat thiy
1,80 - 1,97 (m, 2H),
447 2,44 (s, 3H), 2,65 -
(S)-N-(3-(5-flo- 2,87 (m, 4H), 2,88 -
2-((2-flo-3- 3,18 (m, 4H), 3,22 (s,
(metylsulfonyl)p 3H), 3,41 (s, 3H), 3,72
henyl)amino)pyri (t, 1H), 3,78 -3,89 (m,
midin-4-yl)-1H- 1H), 3,90 - 4,00 (m, 149,00, 14
indol-7-yl)-3- 18,59 | 1H), 7,08 (t, 1H), 7,25 614
metoxy-2-(4- (A 1H), 742 ¢ 1), | 1262 (99.7)
metyl-1,4- 7,57 -7,72 (m, 1H),
diazepan-1- 8,16 (d, 1H), 8,23 -
yl)propanamit 8,37 (m, 2H), 8,38 -
Chét ddng phan 1 8,50 (m, 1H). Proton c6
thé trao d6i khong dugc
quan sat thiy
W 18,50 | DSO-LIOT@ 2. 1ug97 | 614 | 14
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Hop chit 'H NMR § PENMR S| m/z Hleu
Vidu trung gian (400 MHz, CD,0D) (376 MHz, | (ES+) |suat %
CD;OD) | [M+H]" | (% ee)
2-((2-flo-3- 2,85 (m, 4H), 2,88 - -124,66 (99,1)
(metylsulfonyl)p | 3,18 (m, 4H), 3,22 (s,
henyl)amino)pyri 3H), 3,41 (s, 3H), 3,72
midin-4-yl)-1H- | (dd, 1H), 3,84 (dd, 1H),
indol-7-yl)-3- 3,95 (dd, 1H), 7,08 (t,
metoxy-2-(4- 1H), 7,25 (dd, 1H),
metyl-1,4- 7,36 - 7,50 (m, 1H),
diazepan-1- 7,59 -7,71 (m, 1H),
yl)propanamit ~ 8,16 (d, 1H), 8,23 -
Chét déng phan 2 8,37 (m, 2H), 8,38 -
8,50 (m, 1H). Proton c6
thé trao dbi khong duge
quan sat thiy

® Hon hop phan tmg dugc rét vao nude (50mL) va duge chiét bang EtOAc
(2x75mL). Cac 16p hitu co Kkét hop dugc 1am khé qua Na,SO,, dugc loc va dugce lam
bay hoi trong chdn khéng. Can dugc tinh ché bang TLC didu ché st dung ete diu
mé/EtOAc 10:1.

® Chét tho dugc tinh ché bing sic ky diéu ché dao pha trén cot Sunfire Prep
C18 OBD (19x150 mm, 5 um) st dung gradien ctia axetonitril 35 — 50 % trong nudc
(0,03 % NH;H,0) va dong chay bang 20mL/ph1'1t.

° Puge tinh ché bing HPLC diéu ché trén Cot XBridge Prep C18 OBD, (5um,
19 x150 mm), biang cach st dung hdn hop phan cuc giam ctia nuéc (chira axit formic
0,5 %) trong axetonitril 1am chat rira giai. Cdc phén doan chtra hop chit mong muén
dugc lam bay hoi trong chan khong.

4 Cac chit ddng phan duoc tach bing HPLC bat dbi xting diéu ché trén cot
Phenomenex Lux 5u xenluloza-4, AXIA Packed (250x21,2 mm, 5 um) sir dung hexan
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50 % (DEA 0,1 %) trong EtOH/MeOH 35:15 lam pha dong va dong chay bing
20mL/phit. C4c chit ddng phan dugc do bing cach st dung d6 dai budc séng bing
254 va 220 nm. Chét ddng phan mong mudn dugc gom va duoc 1am bay hoi trong

chan khong.

® Cin dugc tinh ché bang TLC diéu ché sit dung DCM/MeOH 10:1, 8:1 hoic
7:1.

T Cac chit dbng phan dugc tich bing HPLC bat ddi xing didu ché trén
Chiralpak IC (20x250 mm, 5pm) sit dung 100 % MeOH va dong chay bang
18mL/phut. Hop chéit dugce do bang cach sir dung d6 dai bude séng bang 254 va 220

nm. Chét déng phan mong mudn dugc gom va dwgc 1am bay hoi trong chéin khéng.

¢ Cac chit ddng phan duoc tach bing HPLC bit ddi xtmg didu ché trén
ChiralPak IA (21,2x150 mm, 5 pm) sir dung 100 % MeOH (dugc bién ddi bing DEA)
1am pha dong. Chat déng phan mong mubn duoc gom va duge 1am bay hoi trong chén

khong.
Vi du 46

(R)-N-(3-(5-flo-2-((2-flo-3 -(rrietylsulfonyl)phenyl) amino)pyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-metyl-1,4-diazepan-1-yl)propanamit

2-(4-metyl-1,4-diazepan-1-yl)propanoic axit dihydroclorua, Hop chét trung
gian 47 (175 mg, 0,68 mmol) va CDI (84 mg, 0,52 mmol) dugc hoa tan trong DMF
(2mL) va duoc khudy & nhiét d6 phong trong 1,5 h. 3-(5-flo-2-((2-flo-3-
- (metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-amin, Hop chét trung gian
18 (187 mg, 0,45 mmol) dugc thém va phan Gng dugc gia nhigt dén 60°C trong 4 h.
Phén tmg duoc dé ngudi dén nhiét d6 phong. DCM (25mL) dugc thém va pha hiru co
duoc rira bang 8 % NaHCO; (3x25mL), duoc 1am khé bang thiét bi tach pha va duoc
1am bay hoi trong chén khéng. Hop chét dugc tinh ché bang HPLC diéu ché trén cot
XBridge C18 (10 pm, 250x50 mm) st dung gradien cua axetonitril 25 - 70% trong
chét dém H,O/ACN/NH; 95/5/0,2 qua 20 phit v6i dong chay bang 100mL/phut. Cac
hop chét duoc do bang UV & 228 nm. San pham dugc gom va dugc dong kho. Chét
d6ng phan dbi hinh dugc tach sir dung SFC bat dbi ximg trén cot CelluCoat (250x20
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mm, 5pm) sir dung IPA 40 %/DEA 100:0,5 trong CO, & 120 bar 1am chit rira giai va
dong chay bang 140mL/phat. Cac hop chét duge do bang UV ¢ 270 nm. Hop chit rira
giai thir nhat duoc gom va duoc 1am bay hoi trong chdn khéng. Can duoc tinh ché lai
bang HPLC diéu ché trén cot XBridge C18 (10 pm, 250x19 mm) sir dung gradien cua
axetonitril 25 - 70% trong chit dém H,O/ACN/NH; 95/5/0,2 qua 20 phut v6i dong
chay bang 19mL/phtt. Hop chét dugc do bing UV & 228 nm. Cac phan doan sin
phim dugc gom va duoc déng khd @& tao ra (R)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)-2-(4-metyl-1,4-
diazepan-1-yl)propanamit, Vi du 46 (40 mg, 30 %, 99,9 % ee) 14 chat rin mau tring.

"H NMR (500 MHz, DMSO-d;) & 1,25 (d, 3H), 1,71 - 1,82 (m, 2H), 2,26 (s,
3H), 2,52 - 2,67 (m, 4H), 2,77 - 2,89 (m, 4H), 3,23 - 3,39 (m, 3H), 3,57 (q, 1H), 7,03
(t, 1H), 7,37 - 7,51 (m, 2H), 7,62 (t, 1H), 8,13 - 8,24 (m, 2H), 8,27 (d, 1H), 8,44 (d,
1H), 9,45 (s, 1H), 9,77 (s, 1H), 11,61 (bs, 1H). ’F NMR (470 MHz, DMSO-dj) & -
120,55, -147,73. m/z (ES+), [M+H]" = 584,4.

Vi du 47

(S)-2-((R)-2,4-dimety1piperazin; 1-y1)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit

Buwoc 1

3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin, Hop chét trung gian 20 (300 mg, 0,55
mmol) va lithi 2-((R)-2,4-dimetylpiperazin-1-yl)propanoat, Hop chat truﬁg gian 69
(103 mg, 0,55 mmol) dugc tao huyén ph trong DCM (5mL) va pyridin (0,134mL,
1,66 mmol) dugc thém. Hén hop dugc lam lanh dén 0°C va 2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphinan 2,4,6-trioxit, T3P (0,989mL, 1,66 mmol) dugc thém nho giot. Hoén
hop phan Ung duoc khudy & 22°C trong 1 h. phin khac cua lithi 2-(R)-2,4-
dimetylpiperazin-1-yl)propanoat, Hop chét trung gian 53 (20 mg, 0,11 mmol) va T3P
(200 pL, 0,34 mmol) dugc thém. Hdn hop dugc khudy trong 30 phut. Hon hop phan
g dugc pha lodng v6i DCM (15mL) va dugc dimg bang NaHCO; bdo hoa (5mL) va
dugc khudy & nhiét do phong trong 5 phut. Lép hitu co duoc tach va 16p nude duoc
chiét bing DCM (2x5mL). Pha hitu co két hop dugc 1am khd bing MgS0,, duoc loc
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va duge ¢d dudi 4p sudt giam dé tao ra 2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-
flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)propanamit (377 mg, 96 %).

m/z (ES+), [M+H]" = 710,5.
Buoc 2

2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)propanamit (335 mg, 0,47 mmol) duoc hoa
tan trong DCM (3,5mL), duoc 1am ngudi bang bé nuée da va TFA (1,083mL, 14,16
mmol) duge thém. Hdn hop phéan tng dugc khudy & nhiét do phong qua dém. DCM
(5mL) dugc thém sau d6 12 TFA (1mL) va tiép tuc khudy trong 5 h. Hon hop phan ting
sau d6 dugc gia nhiét & 40°C qua dém. DCM (25mL) dugc thém sau d6 1a NaHCO;
(10mL) va MeOH (ImL). Lép hitu co duge tach va 16p nuée duge chiét bing DCM
(2x20mL). Pha hitu co két hop duoc 1am kho bang MgS0,, dugc loc va dugc 1am bay
hoi trong chdn khéng. Can dugc hoda tan lai trong DCM (25mL), NaHCO; bao hoa
(10mL) va MeOH (ImL), duoc lic va 16p hitu co dugce tach. Lép nude duge chiét
bing DCM (2x20mL). Pha hiru co két hop duoc 1am khd bang MgSOQ,, dugc loc va
duoc 1am bay hoi trong chén khéng. Can dugc tinh ché bang HPLC diéu ché trén cot
XBridge C18 (10 um, 250x19 mm) s dung gradien cua axetonitril 20 - 80% trong
chit dém H,O/ACN/NH; 95/5/0,2 qua 20 phiit v6i dong chay béng 19mL/phat. Hop
chit duge gom bing UV & 269 nm va dugc 1am bay hoi trong chdn khéng. Chét dong
phan khéng dbi quang dugc tach bang SFC b4t d6i xtng trén cot Chiralpak IB
(30x250 mm, 5 pm) st dung EtOH 35 %/TEA 100:0,5 trong CO, & 120 bar 1am pha
dong va dong chay bing 80mL/phut. Cac hop chit duge do bang UV & 260 nm. Chét
ddng phan rira giai thir nhit duoc gom va dugc lam bay hoi trong chdn khéng dé tao ra
(S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit, Vi
du 47 (20 mg, 8 %, 99,9 % de).

 '"H NMR (500 MHz, DMSO-d¢) & 1,03 (d, 3H), 1,30 (d, 3H), 1,86 (t, 1H), 2,07
- 2,23 (m, 4H), 2,40 (s, 3H), 2,54 - 2,63 (m, 2H), 2,68 - 2,78 (m, 1H), 2,79 - 2,91 (m,
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2H), 3,25 (s, 3H), 3,69 (q, 1H), 6,97 (t, 1H), 7,32 - 7,47 (m, 2H), 7,49 - 7,61 (m, 1H),
8,03 (d, 1H), 8,13 (d, 1H), 8,22 - 8,35 (m, 2H), 9,17 (s, 1H), 9,65 (s, 1H), 11,38 (s,
1H). nv/z (ES+), [M+H]" = 580,4.

Vidu 48

(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit

Chét ddng phan rira giai thi hai tir phan ing cia Vi du 47, budc 2 dugc gom
va duoc 1am bay hoi trong chdn khéng dé tao ra (R)-2-((R)-2,4-dimetylpiperazin-1-
y1)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-
7-yl)propanamit (22 mg, 9 %, 99,2 % de). '

"H NMR (500 MHz, DMSO-dq) § 1,11 (d, 3H), 1,16 (d, 3H), 2,02 (t, 1H), 2,11
- 2.23 (m, 4H), 2,40 (s, 3H), 2,44 - 2,49 (m, 1H), 2,54 - 2,66 (m, 3H), 2,66 - 2,78 (m,
1H), 3,25 (s, 3H), 3,76 - 3,89 (m, 1H), 6,97 (t, 1H), 7,27 (d, 1H), 7,40 (t, 1H), 7,51 -
7,59 (m, 1H), 8,00 (s, 1H), 8,14 (d, 1H), 8,23 - 8,36 (m, 2H), 9,16 (s, 1H), 9,58 (s, 1H),
11,37 (s, 1H). m/z (ES+), [M+H]" = 580.4.

Vi du 49

(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit

(R)-2-((R)-2,4-dimetylpiperazin-1-yl)propanoic axit dihydroclorua, Hop éhét
trung gian 27 (573 mg, 2,21 mmol) va CDI (275 mg, 1,70 mmol) dugc khudy trong
DMF (2mL) & nhi¢t d0 phong trong 1 h (téa khi). 3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-y1)-1H-indol-7-amin, Hop chét trung gian
18 (816 mg, 1,47 mmol) dugc hda tan trong DMF (2mL) dugc thém va phan tng dugc
khudy & 50°C trong 5 h. Phan tmg dugc pha loing v6i DCM (25mL) va 5% Na,COs
(chtra nudce) (25mL), duge lic va cac pha duoc tach. Pha nudc dugc chiét baing DCM
(2x25mL). Céc 16p hiru co két hop dugc 1am kho bang thiét bi tach pha va dugc cb
trong chén khéng. Cin dugc tinh ché hai 14n bang HPLC diéu ché trén cot XBridge
C18 (10 pm, 250x50 mm) st dung gradien cta axetonitril 15 - 65% trong chét dém
H,0/ACN/NH; 95/5/0,2 qua 20 phit véi dong chay bang 100mL/phuat. Cac hop chat
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duoc dd bing UV & 235 nm. San phim dugc dong kho dé tao ra (R)-2-((R)-2,4-
dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit, Vi du 49
(234 mg, 32 %) 13 chét rin mau tring.

"H NMR (500 MHz, DMSO-d,) & 1,11 (d, 3H), 1,16 (d, 3H), 2,02 (t, 1H), 2,1 -
2,23 (m, 4H), 2,42 - 2,54 (m, 1H), 2,54 - 2,67 (m, 3H), 2,67 - 2,78 (m, 1H), 3,25 - 3,36
(m, 3H), 3,77 - 3,88 (m, 1H), 7,03 (t, 1H), 7,28 (d, 1H), 7,46 (t, 1H), 7,57 - 7,68 (m,
1H), 8,15 - 8,24 (m, 2H), 8,29 (d, 1H), 8,43 (d, 1H), 9,45 (s, 1H), 9,63 (s, 1H), 11,55
(s, 1H). m/z (ES+), [M+H]" = 584,3.

Vidu 50

(S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit

3-(2-((2-flo-3-(metylsulfonyl)phenyl )amino)-5-metylpyrimidin-4-yl)- 1H-
indol-7-amin, Hop chit trung gian 11 (387 mg, 0,94 mmol) va 2-(R)-2,4-
dimetylpiperazin-1-yl)butanoic axit dihydroclorua, Hop chit trung gian 46 (300 mg,
1,10 mmol) dugc tao huyén phi trong DCM khan (25mL) va pyridin (0,3mL, 3,71
mmol) dugc thém. Hon hop duge 1am lanh dén 0°C trong bé nuée d4 va T3P (1,5mL,
2,52 mmol) dugc thém nho giot. Bé nuéc da duoc loai va hdn hop phan tng dugc
khudy & 23°C trong 20 phat. Hon hop phan tmg duoc dimng bang NaHCO; bdo hoa
(20mL) va dugc khudy & 23°C trong 30 phut. L6p hitu co dugce tach va pha nudce duge
chiét bang DCM (2x20mL). Pha hiru co két hop dugce loc qua thiét b tach pha va duoc
1am bay hoi trong chén khéng. Can dugc tinh ché bang HPLC diéu ché trong hai 1an
tiém trén cot XBridge C18 (10 pum, 250x50 mm) str dung gradien cta axetonitril 20 -
70% trong chit dém H,O/ACN/NH,; 95/5/0,2 qua 25 phut véi dong chay bing
100mL/phit. Cac hop chit duoc do bang UV & 269 nm. Chét ddng phan rira giai thir
nhit duoc gom va dugc dong kho @ tao ra (S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-
(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-
yl)butanamit, Vi du 50 (205 mg, 37 %).

'H NMR (500 MHz, DMSO-d;) § 0,97 (t, 3H), 1,10 (d, 3H), 1,65 - 1,77 (m,
2H), 1,77 - 1,87 (m, 1H), 1,91 - 2,01 (m, 1H), 2,11 (s, 3H), 2,40 (s, 3H), 2,55 - 2,67
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(m, 2H), 2,67 - 2,77 (m, 1H), 2,81 - 2,94 (m, 2H), 3,25 (s, 3H), 3,55 (t, 1H), 6,97 (4,
1H), 7,40 (t, 1H), 7,47 (d, 1H), 7.5 - 7,58 (m, 1H), 8,05 (d, 1H), 8,12 (d, 1H), 8,24 -
8,34 (m, 2H), 9,17 (s, 1H), 9,62 (s, 1H), 11,20 (s, 1H).

m/z (ES+), [M+H]" = 594,4.

Vi du 51

(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit

chét ddng phan rtra giai thir hai tir phan Gng ciia Vi du 50 dwgc gom va dugc
dong kho d& tao ra (R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit, Vi du
51 (210 mg, 38 %).

"H NMR (500 MHz, DMSO-dy) & 0,95 (t, 3H), 1,13 (d, 3H), 1,57 - 1,69 (m,
1H), 1,72 - 1,86 (m, 1H), 2,00 - 2,09 (m, 1H), 2,09 - 2,23 (m, 4H), 2,38 - 2,58 (m, 6H),
2,72 - 2,81 (m, 1H), 2,81 - 2,91 (m, 1H), 3,25 (s, 3H), 3,44 - 3,53 (m, 1H), 6,98 (t,
1H), 7,35 - 7,45 (m, 2H), 7,51 - 7,6 (m, 1H), 8,03 (d, 1H), 8,13 (d, 1H), 8,24 - 8,36 (m,
2H), 9,16 (s, 1H), 9,61 (s, 1H), 11,32 (s, 1H).

m/z (ES+), [M+H]" = 594,4.

Ouy trinh dwoc mé td & trén vi dus 50-51 dwoc lip lai sik dung hop chat trung

gian dd néu dé tao ra Vi du 52-57 dwoc mé td trong Bang 23 dudi day
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Béng 23
, 'HNMR 3§ PENMR S| m/z
, Hop chét Hiéu
Vidu . (500 MHz, DMSO-ds) | (471 MHgz, | (BS+) |
trung gian . | suét %
DMSO-d,) | [M+H]
52°
0,96 (t, 3H), 1,10 (d, 3H), 1,65
(S)-2-((R)-2,4- - 1,77 (m, 2H), 1,78 - 1,87 (m,
dimetylpiperazin- 1H), 1,9 - 2,01 (m, 1H), 2,11
1-y1)-N-(3-(5-flo- (s, 3H), 2,55 - 2,66 (m, 2H),
2-((2-flo-3- 2,66 - 2,77 (m, 1H), 2,82 -
metylsulfonyl)ph 2,95 (m, 2H), 3,30 (s, 3H),
(mety , Y),p | 18,46 ( ) (8, 3K) 5984 | 19
enyl)amino)pyrimi 3,55 (t, IH), 7,03 (t, 1H), 7,42
din-4-yl)-1H- - 7,53 (m, 2H), 7,58 - 7,67 (m,
indol-7- 1H), 8,14 - 8,22 (m, 1H), 8,22
yl)butanamit Chét - 8,31 (m, 2H), 8,43 (d, 1H),
d6ng phan 1 9,45 (s, 1H), 9,67 (s, 1H),

11,40 (s, 1H).
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53°

(R)-2-((R)-2.4-

0,95 (t, 3H), 1,13 (d, 3H), 1,57
- 1,69 (m, 1H), 1,72 - 1,85 (m,

dimetylpiperazin- 1H), 2,00 - 2,09 (m, 1H), 2,09
1-y1)-N-(3-(5-flo- - 2,24 (m, 4H), 2,39 - 2,58 (m,
2-((2-flo-3- 3H), 2,72 - 2,81 (m, 1H), 2,81
(metylsulfonyl)ph -2,91 (m, 1H), 3,30 (s, 3H),
enyl)amino)pyrimi 18, 46 3,45 - 3,54 (m, 1H), 7,03 (t, 983 ) 4
din-4-yl)-1H- 1H), 7,41 (d, 1H), 7,46 (t,
indol-7- 1H), 7,57 - 7,68 (m, 1H), 8,13
yl)butanamit Chét - 8,25 (m, 2H), 8,27 (d, 1H),
ddng phan 2 8,43 (d, 1H), 9,45 (s, 1H),
9,67 (s, 1H), 11,50 (s, 1H).
54° 1,10 (d, 3H), 1,77 - 1,86 (m,
(S)-2-((R)-2,4- 1H), 1,99 - 2,09 (m, 1H), 2,11
dimetylpiperazin- (s, 3H), 2,40 (s, 3H), 2,43 -
1-y1)-N-(3-(2-((2- 2,6 (m, 2H), 2,71 - 2,88 (m,
flo-3- 2H), 2,97 (t, 1H), 3,21 - 3,44
(metylsulfonyl)ph 11, 54 (m, 6H), 3361 -3,7 (m, 1H), 610.4 5
enyl)amino)-5- 3,79 - 3,89 (m, 2H), 6,98 (t,
metylpyrimidin-4- 1H), 7,40 (t, 1H), 7,48 (d,
yl)-1H-indol-7- 1H), 7,55 (t, 1H), 8,06 (d,
y1)-3- 1H), 8,13 (d, 1H), 8,25 - 8,35
metoxypropanamit (m, 2H), 9,17 (s, 1H), 9,71 (s,
Chéat dong phan 1 1H), 11,23 (s, 1H).
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55°

(R)-2-(R)-2,4-

1,14 (d, 3H), 1,95 (t, 1H), 2,09
- 2,22 (m, 4H), 2,40 (s, 3H),

1H).

dimetylpiperazin-
2,55-2,66 (m, 3H), 2,8 - 2,88
1-y1)-N-(3-(2-((2-
do3. (m, 1H), 2,92 - 3,03 (m, 1H),
0_ -
3,25 (s, 3H), 3,30 (s, 3H), 3,77
(metylsulfonyl)ph
) (dd, 1H), 3,84 (dd, 1H), 3,95
enyl)amino)-5- 11, 54 610,4 22
o (t, 1H), 6,98 (t, 1H), 7,27 (d,
metylpyrimidin-4-
1H), 7,40 (t, 1H), 7,50 - 7,60
yl)-1H-indol-7-
D3 (m, 1H), 8,01 (d, 1H), 8,15 (d,
Y ) 1H), 8,25 - 8,35 (m, 2H), 9,16
metoxypropanamit
o (s, 1H), 9,71 (s, 1H), 11,27 (s,
Chat dong phan 2
1H).
56"
1,10 (d, 3H), 1,81 (t, 1H), 2,04
(5)-2-((R)-2,4- (t, 1H), 2,11 (s, 3H), 2,48 - 2,6
dimetylpiperazin- (m, 2H), 2,72 - 2,86 (m, 2H),
1-y1)-N-(3-(5-flo- 2,93 -3,02 (m, 1H), 3,28 -
2-((2-flo-3- 3,32 (m, 6H), 3,61 - 3,69 (m,
metylsulfonyl)ph 1H), 3,8 - 3,88 (m, 2H), 7,03
(mety . yop 18, 54 ) ( ) 6143 38
enyl)amino)pyrimi (t, 1H), 7,40 - 7,55 (m, 2H),
din-4-yl)-1H- 7,58 - 7,67 (m, 1H), 8,14 -
indol-7-yl)-3- 8,23 (m, 1H), 8,23 - 8,32 (m,
metoxypropanamit 2H), 8,44 (d, 1H), 9,45 (s,
Chat ddng phan 1 1H), 9,76 (s, 1H), 11,44 (s,
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57°

(R)-2-((R)-2,4-
dimetylpiperazin-
1-y1)-N-(3-(5-flo-

2-((2-flo-3-
(metylsulfonyl)ph
enyl)amino)pyrimi
din-4-yl)-1H-
indol-7-yl)-3-
metoxypropanamit

Chét ddng phan 2

18, 54

1,14 (d, 3H), 1,95 (t, 1H), 2,09
-2,21 (m, 4H), 2,53 - 2,66 (m,
3H), 2,79 - 2,88 (m, 1H), 2,92
- 3,02 (m, 1H), 3,24 - 3,43 (m,
6H), 3,77 (dd, 1H), 3,84 (dd,
1H), 3,95 (t, 1H), 7,04 (¢, 1H),
7,29 (d, 1H), 7,46 (t, 1H), 7,59
- 7,67 (m, 1H), 8,14 - 8,24 (m,
2H), 8,29 (d, 1H), 8,43 (d,
1H), 9,45 (s, 1H), 9,76 (s,
1H), 11,47 (s, 1H).

-120,54,

-147,72

6143

24

2 T3P nita dugc thém thanh cac phan.

® Sau 1 h & 0°C, DIPEA (0,9mL, 5,15 mmol) va T3P bd sung (3,0mL, 5,04

mmol) dugc thém vao hdn hgp phan Gng thanh céac phan nhé & nhiét 46 phong qua 3 h.

Vidu 58

(R)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)propanamit

Buwoce 1

3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-

(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin, Hop chét trung gian 20 (210 mg, 0,39

mmol) va lithi 2-((S)-2,4-dimetylpiperazin-1-yl)propanoat, Hop chét trung gian 51 (97

mg, 0,44 mmol, ~84%khdi lwong) dugc tao huyén phii trong DCM (10mL) va pyridin
(0,10mL, 1,24 mmol) dugc thém. Hon hop dugc 1am lanh dén 0°C va T3P (0,9mL,

1,51 mmol, 50 % khéi lugng trong EtOAc) duge thém nho giot. Hon hop phan g

duoc khudy & 22°C trong 1 gid. Lithi 2-((S)-2,4-dimetylpiperazin-1-yl)propanoat, Hop

chét trung gian 51 (24 mg, 0,11 mmol) dugc thém sau d6 1a T3P (0,2mL, 0,34 mmol)

va hdn hop phan tmg dugc khudy & 22°C trong 30 phit. Hon hop phéan tng dugc dimg
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bang NaHCO; bio hoa (20mL) va duoc khudy & 22°C trong 15 phut. Lép hitu co duoc
tach va 16p nudc duoc chiét bing DCM (2x10mL). Pha hitu co két hop duogc loc qua
thiét bi tich pha va dugc cb trong chdn khéng. Chét ddng phan khong ddi quang duoc
tach bang SFC bét dbi xtng trén cot CelluCoat (5 pm, 250x30 mm) sir dung EtOH 32
%/DEA 100:0,5 trong CO, & 120 bar va dong chay bang 140mL/phat. Cac hop chét
dugc dd bing UV & 220 nm. Chét ddng phan rtra giai tht nhét duge gom va dugc lam
bay hoi trong chén khéng @& tao ra 2-((S)-2,4-dimetylpiperazin-1-y1)-N-(3-(2-((2-flo-
3 -(metylsulfdnyl)phenyl)amjno)-5 -metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)propanamit Chat dong phan 1 (125 mg, 45
%, 99,9 % de).

'"H NMR (500 MHz, DMSO-d) & -0,09 (s, 9H), 0,77 - 0,89 (m, 1H), 0,92 -
1,17 (m, 4H), 1,25 (d, 3H), 1,81 - 1,95 (m, 1H), 2,13 (s, 3H), 2,22 - 2,34 (m, 1H), 2,39
(s, 3H), 2,43 - 2,62 (m, 3H), 2,67 - 2,86 (m, 2H), 3,07 - 3,65 (m, 6H), 5,72 (d, 1H),
5,87 (d, 1H), 7,05 (t, 1H), 7,35 - 7,48 (m, 2H), 7,51 - 7,6 (m, 1H), 8,15 (d, 1H), 8,19
(s, 1H), 8,23 - 8,31 (m, 1H), 8,31 - 8,41 (m, 1H), 9,23 (s, 1H), 9,86 (s, 1H).

Buwoc 2

2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)propanamit Chéat déng phan 1 (123 mg, 0,17
mmol) dugc hoa tan trong DCM khan (2mL) va TFA (3mL) dugc thém. Hon hop phan
tng dugc khudy & nhiét d6 moi truong trong 19 h. DCM (10mL) duogc thém sau d6 1a
NaHCO; (10mL) va MeOH (ImL). L6p hiru co duge tach va 16p nuée duge chiét
béng hdn hop cia DCM/MeOH 5:1 (2x6mL). Pha hitu co két hop duoc loc qua thiét bi
tach pha va duoc cd trong chdn khéng. Cin duogc tinh ché bang HPLC diéu ché trén
c6t XBridge C18 (10 um, 250x19 mm) stir dung gradien ctia axetonitril 20 - 80% trong
chit dém H,O/ACN/NH; 95/5/0,2 qua 20 phut v&i dong chay bang 19mL/phut. Cac
hop chét duge do bang UV & 269 nm. San phim dugc gom va dugc dong khé dé tao ra
(R)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit, Vi
du 58 (63 mg, 63 %) 12 chit rin mau tring.
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"H NMR (500 MHz, DMSO-d,) & 1,03 (d, 3H), 1,30 (d, 3H), 1,86 (t, 1H), 2,08
- 2,22 (m, 4H), 2,40 (s, 3H), 2,46 - 2,62 (m, 2H), 2,68 - 2,78 (m, 1H), 2,79 - 2,91 (m,
2H), 3,25 (s, 3H), 3,69 (q, 1H), 6,97 (t, 1H), 7,33 - 7,45 (m, 2H), 7,5 - 7,59 (m, 1H),
8,03 (s, 1H), 8,12 (d, 1H), 8,25 - 8,36 (m, 2H), 9,16 (s, 1H), 9,64 (s, 1H), 11,36 (s,
1H). m/z (ES+), [M+H]" = 580,3.

Vidu 59

(S)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit Chét
ddng phan 2

Buoce 1

Chét ddng phan rira giai tht hai tir phan tmg ctia Vi du 58, buée 1, dugc gom
va duogc 1am bay hoi trong chdn khéng dé tao ra 2-((S)-2,4-dimetylpiperazin-1-yl)-N-
(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)- 5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)- 1 H-indol-7-yl)propanamit Chat dong phan 2 (120 mg, 43
%, 99,7 % de).

'"H NMR (500 MHz, DMSO-dy) 8 -0,09 (s, 9H), 0,81 - 0,91 (m, 1H), 0,95 -
1,16 (m, 7H), 1,95 (t, 1H), 2,03 - 2,18 (m, 4H), 2,33 - 2,43 (m, 4H), 2,43 - 2,57 (m,
1H), 2,58 - 2,72 (m, 3H), 3,25 (s, 3H), 3,4 - 3,56 (m, 2H), 3,84 (s, 1H), 5,73 (d, 1H),
5,87 (d, 1H), 7,04 (t, 1H), 7,40 (¢, 1H), 7,48 (d, 1H), 7,55 (t, 1H), 8,11 - 8,22 (m, 2H),
8,27 (t, 1H), 8,33 (s, 1H), 9,23 (s, 1H), 9,84 (s, 1H).

Buwoce 2

2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)propanamit Chét ddng phan 2 (118 mg, 0,17
mmol) duge hoa tan trong DCM khan (2mL) va TFA (3mL) dugc thém. Hdn hop phan
tng dugc khudy & nhiét d6 méi truong trong 19 gic. DCM (10mL) dugc thém sau d6
12 NaHCO; (10mL) v MeOH (1mL). Lép hiru co duge tach va 16p nuée duge chiét
béng hdn hop cia DCM/MeOH 5:1 (2x6mL ). Pha hitu co két hop dugc loc qua thiét
bi tach pha va duoc cd trong chan khéng. Can dugc tinh ché bing HPLC diéu ché trén
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cdt XBridge C18 (10 pm, 250x19 mm) stir dung gradien cua axetonitril 20 - 80% trong
chit d&m H,O/ACN/NH; 95/5/0,2 qua 20 phit v6i dong chay bing 19mL/phit. Cac
hop chit duoc do bang UV & 269 nm. Cac phan doan san phim dugc dong khé dé tao
ra (S)-2-((S)-2,4-dimetylpiperazin-1-y1)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit, Vi
du 59 (74 mg, 77 %) 1 chat rin mau tring.

'H NMR (500 MHz, DMSO-dy) § 1,12 (d, 3H), 1,16 (d, 3H), 2,02 (t, 1H), 2,15
(s, 3H), 2,16 - 2,22 (m, 1H), 2,40 (s, 3H), 2,43 - 2,48 (m, 1H), 2,54 - 2,66 (m, 3H),
2,67 - 2,77 (m, 1H), 3,25 (s, 3H), 3,76 - 3,88 (m, 1H), 6,97 (t, 1H), 7,27 (d, 1H), 7,40
(t, 1H), 7,51 - 7,59 (m, 1H), 8,00 (s, 1H), 8,14 (d, 1H), 8,26 - 8,34 (m, 2H), 9,16 (s,
1H), 9,58 (s, 1H), 11,36 (s, 1H).

m/z (ES+), [M+H]" = 580,5.
Vi du 60

(R)-2-((S)-2,4-dimetylpiperazin-1-y1)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit

Buoce 1

Lithi 2-((S)-2,4-dimetylpiperazin-1-yl)butanoat, Hop chat trung gian 52 (104
mg, 0,52 mmol) va 3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-
y1)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin, Hop chit trung gian 20 (210
mg, 0,39 mmol) dugc hoa tan trong DCM (10mL) va pyridin (0,1mL, 1,24 mmol)
dugc thém sau d6 14 T3P (1,0mL, 1,68 mmdl). Hdn hop phén tng duoc khudy & 22°C
qua dém. Hdn hop phan tmg dugc dimg bing NaHCO; (15mL) dugce khudy thém 10
phut va duge chiét bing DCM (3x7mL). Pha hitu co két hop dugce loc qua thiét bi tach
pha va dwoc cb trong chdn khéng. Can duge tinh ché bang HPLC diéu ché trén cot
XBridge C18 (10 um, 250x50 mm) st dung gradien cia axetonitril 20 - 80% trong
chét dém H,O/ACN/NH; 95/5/0,2 qua 20 phut v6i dong chay bang 100mL/phit. Cac
hop chét dugc do bing UV & 269 nm. Cac phan doan tinh khiét dugc gop lai va dugc
dong khd. Chit ddng phan khéng dbi quang dugc tach bang SFC bat ddi ximg trén cot
ChiralPak IB (5 pm, 250x30 mm) st dung EtOH 23 %/DEA 100:0,5 trong CO, & 120
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bar va dong chay bang 150mL/phat. Hop chét dugc do biang cach sit dung UV & 270
nm. Chit ddng phén rira giai thir nhét duge gom va duge 1am bay hoi trong chén
khéng dé tao ra 2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)butanamit Chat ddng phan 1 (69 mg, 24 %,
99,3 % de). |

'"H NMR (500 MHz, DMSO-dy) § -0,08 (s, 9H), 0,80 - 0,96 (m, 2H), 0,99 (t,
3H), 1,06 (d, 3H), 1,63 - 1,87 (m, 3H), 2,06 - 2,16 (m, 4H), 2,39 (s, 3H), 2,56 (d, 2H),
2,73 - 2,86 (m, 3H), 3,25 (5, 3H), 3,31 (s, 1H), 3,47 - 3,56 (m, 2H), 5,78 (dd, 2H), 7,05
(t, 1H), 7.37 - 7,44 (m, 2H), 7,52 - 7,59 (m, 1H), 8,13 - 8,21 (m, 2H), 8,28 (t, 1H), 8,33
(s, 1H), 9,23 (s, 1H), 9,61 (s, 1H).

Buwoce 2

2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)butanamit Chat déng phan 1 (67 mg, 0,09
mmol) duge hoa tan trong DCM (2mL) va TFA (3mL) dugc thém. Hdn hop phan tmg
dugce khudy ¢ 22°C trong 17 h. DCM (10mL) va NaHCO; (15mL) dugc thém, dugc
lic, cac pha duge tach va 16p nude duoc chiét bang DCM (2x5mL). Céc 16p hiru co
Kkét hop duogc loc qua thiét bi tach pha va duoc cb trong chan khong. Can dugc tinh ché
bing HPLC diéu ché trén cot XBridge C18 (10 um, 250x19 mm) st dung gradien cuia
axetonitril 20 - 80% trong chat dém H,O/ACN/NH; 95/5/0,2 qua 20 phat véi dong
chay bang 19mL/phut. C4c hop chat dugce do bing UV ¢ 269 nm. Pinh san phim dugc
gom va dugc dong khd dé tao ra (R)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-
3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit, Vi
du 60 (31 mg, 56%) 1a chét rin mau tring.

"H NMR (500 MHz, DMSO-dy) & 0,97 (t, 3H), 1,10 (d, 3H), 1,62 - 1,88 (m,
3H), 1,97 (t, 1H), 2,11 (s, 3H), 2,39 (s, 3H), 2,55 - 2,67 (m, 2H), 2,67 - 2,77 (m, 1H),
2,82 - 2,95 (m, 2H), 3,25 (s, 3H), 3,56 (t, 1H), 6,97 (t, 1H), 7,40 (t, 1H), 7,48 (d, 1H),
7,55 (t, 1H), 8,05 (d, 1H), 8,12 (d, 1H), 8,24 - 8,37 (m, 2H), 9,16 (s, 1H), 9,63 (s, 1H),
11,22 (s, 1H). m/z (ES+), [M+H]" = 594.4.
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Vidu 61

(S)—2-((S)—2,4-dimety1piperazin—l-yl);N-(3-(2—((2-ﬂo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit

Buoc 1

Chét ddng phan rira giai thi hai tir Vi du 60, buéc 1, dugc gom va duge 1am
bay hoi trong chdn khéng @ tao ra 2-((S)-2,4-dimetylpiperazin-1-y1)-N-(3-(2-((2-flo-
3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)butanamit (133 mg, 47 %, 95,9 % de).

'"H NMR (500 MHz, DMSO-dy) & -0,09 (s, 9H), 0,82 - 0,91 (m, 1H), 0,92 -
1,02 (m, 4H), 1,12 (d, 3H), 1,53 - 1,66 (m, 1H), 1,69 - 1,84 (m, 1H), 1,91 - 2,02 (m,
1H), 2,02 - 2,1 (m, 1H), 2,12 (s, 3H), 2,39 (s, 3H), 2,43 - 2,66 (m, 4H), 2,74 - 2,84 (m,
1H), 3,25 (s, 3H), 3,48 - 3,56 (m, 3H), 5,77 (d, 1H), 5,84 (d, 1H), 7,05 (t, 1H), 7,40 (t,
1H), 7,49 (d, 1H), 7,52 - 7,59 (m, 1H), 8,15 (d, 1H), 8,18 (s, 1H), 8,24 - 8,31 (m, 1H),
8,33 (s, 1H), 9,23 (s, 1H), 9,73 (s, 1H).

Burge 2

2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)butanamit Chit ddng phan 2 (131 mg, 0,18
mmol) duoc hoa tan trong DCM (2mL) va TFA (3mL) dugc thém. Hdn hop phéan tng
duge khudy & 22°C trong 17 h. DCM (10mL) va NaHCO; (15mL) duge thém, duoc
lic, cic pha duoc tach va 16p nuée duoc chiét bang DCM (2x5mL). Céc 16p hitu co
két hop dugc loc qua thiét bi tach pha va dugc cb trong chdn khéng. Cin duge tinh ché
bang HPLC diéu ché trén cot XBridge C18 (10 pm, 250x19 mm) sir dung gradien ctia
axetonitril 20 - 80% trong chit dém H,O/ACN/NH; 95/5/0,2 qua 20 phut v6i dong
chay bang 19mL/phat. Cac hop chat duge do bang UV & 269 nm. San phim dugc gom
va duogc dong khd dé tao ra (S)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit ~ Chét
dbng phén 2, Vi du 61 (65 mg, 60 %) 1a chét rin mau tring.
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'H NMR (500 MHz, DMSO-dy) & 0,95 (t, 3H), 1,13 (d, 3H), 1,56 - 1,70 (m,
1H), 1,72 - 1,85 (m, 1H), 2,01 - 2,09 (m, 1H), 2,09 - 2,23 (m, 4H), 2,34 - 2,58 (m, 6H),
2,73 - 2,81 (m, 1H), 2,81 - 2,91 (m, 1H), 3,25 (s, 3H), 3,45 - 3,54 (m, 1H), 6,98 (t,
1H), 7,36 - 7,46 (m, 2H), 7,50 - 7,59 (m, 1H), 8,03 (d, 1H), 8,13 (d, 1H), 8,25 - 8,37
(m, 2H), 9,16 (s, 1H), 9,62 (s, 1H), 11,33 (s, 1H).

m/z (ES+), [M+H]" = 594,5.
Vi du 62

(R)-3-etoxy-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-metylpiperazin- 1-yl)propanamit

DIPEA (688 ul, 3,94 mmol) dugc thém thanh mot phan vao lithi (R)-3-etoxy-
2-(4-metylpiperazin-1-yl)propanoat, Hop chét trung gian 63 (237 mg, 1,09 mmol) va
3-(2-((2-flo-3-(metylsulfonyl)phenyl)Jamino)-5-metylpyrimidin-4-yl)- 1H-indol-7-
amin, Hop chét trung gian 11 (180 mg, 0,44 mmol) trong DCM (ImL) & 0°C . Dung
dich thu dugc dutqé khudy & 0°C trong 10 phit. Sau d6 1-Propanephosphonic axit
xyclic anhydrit, T3P (835 mg, 1,31 mmol) dugc thém nhé giot & 0°C. Dung dich dugc
khudy & nhiét d6 phong trong 1 gid. Hon hop phan ng dugc pha loing véi DCM
(50mL), dugc rira bing NaHCOs bdo hoa (2x50mL) va nuéce mubi (2x50mL). Lép hiru
co dugc 1am khé qua Na,SO,, dugce loc va duge lam bay hoi trong chdn khong. Can
duoc tinh ché bing TLC didu ché sit dung DCM/MeOH 20:1 1am chit rtra gidi. San
phdm (50 % ee) duoc tinh ché bing HPLC bét dbi ximg diéu ché trén Chiralpak 1A
(20x250 mm, 5 pum) sir dung IPA 20 % trong MTBE (DEA 0,1 %) lam chat rira giai
v6i dong chay bang 20mL/phit qua 19 phut. San pham dugc do sir dung d6 dai bude
séng bang 254 va 220 nm. Chit déng phan chinh dugc gom dé tao ra (R)-3-etoxy-N-
(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-
2-(4-metylpiperazin- 1-yl)propanamit, Vi du 62 (40 mg, 15 %, 99,7 % ee) 14 chét rin

mau trang.

'H NMR (300 MHz, CD;0D) & 1,21 (t, 3H), 2,33 (s, 3H), 2,42 (s, 6H), 2,50 -
2,73 (m, 4H), 2,74 - 3,02 (m, 2H), 3,15 (s, 3H), 3,45 - 3,65 (m, 3H), 3,86 (dd, 1H),
3,97 (dd, 1H), 7,02 (¢, 1H), 7,13 (d, 2H), 7,31 (¢, 1H), 7,49 - 7,63 (m, 1H), 7,90 (s, 1H),
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8,10 (d, 1H), 8,25 (s, 1H), 8,47 - 8,52 (m, 1H). ’F NMR (282 MHz, CD;0D) & -
125,71. m/z (ES+), [M+H]" = 610.

Vidu 63

(R)-3-etoxy-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-
4-y1)-1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit

Quy trinh dugc md ta ¢ trén cho Vi du 62 dugc 1ap lai sir dung hop chét trung
gian 18 va 63 dé tao ra Vi du 63 (80 mg, 24 %, 97,9 % ee) 14 chit rin mau tring.

Puogc tinh ché bing HPLC bit d6i ximg diéu ché trén ChiralPak-AD-H-
SL002, (20x250 mm) st dung IPA 50 % trong hexan (DEA 0,1 %) va dong chay bang
14mL/phut qua 56 phit. Hop chét dugce do sit dung 254 va 220 nm. Chit déng phan
chinh dugc lam bay hoi trong chan khéng.

'H NMR (300 MHz, CD;0D) & 1,21 (t, 3H), 2,32 (s, 3H), 2,45 - 2,72 (m, 4H),
2,73 - 3,02 (m, 4H), 3,21 (s, 3H), 3,44 - 3,66 (m, 3H), 3,78 - 4,04 (m, 2H), 7,00 - 7,21
(m, 2H), 7,42 (t, 1H), 7,58 - 7,73 (t, 1H), 8,16 (s, 1H), 8,23 - 8,37 (m, 2H), 8,42 (t,
1H).

Proton c6 thé trao dbi khong dugc quan sat thdy F NMR (282 MHZ; CD;0D)
0-149,01, -124,61

m/z (ES+), [M+H]" = 614.

Vi du 64

(R)-3-(benzyloxy)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit

Budoc 1

Natri 3-(benzyloxy)-2-(4-metylpiperazin-1-yl)propanoat, Hop chét trung gian
64 (317 mg, 0,93 mmol) va 3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-7-amin, Hop chét
trung gian 20 (448 mg, 0,83 mmol) dugc tao huyén phu trong etyl axetat (20mL) va
pyridin (0,25mL, 3,09 mmol) dugc thém. Hén hop phan tng dugc 1am lanh dén 0°C
va T3P (1,0mL, 1,68 mmol, 50% khéi luong trong etyl axetat) dugc thém nho giot.
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Hén hop phan tmg dugc khudy & 0°C trong 10 phut va sau d6 & 22°C trong 14 h. Hdn
hop phén Ung dugce lam lanh dén 0°C, T3P (1,0mL, 1,68 mmol) dugc thém nhd giot va
tiép tuc khudy & 22°C trong 3 h. H3n hop phéan tmg duoc 1am ngudi lai dén 0°C, T3P
(0,5mL, 0,84 mmol) duoc thém nho giot va stirring & 22°C trong 2 h. Hon hop phan
ung dugc lam ngudi lai dén 0°C, T3P (0,5mL, 0,84 mmol) dugc thém nhod giot va tiép
tuc khudy & 22°C trong 16 h. Nudc (SmL) duge thém va hén hop dugc khudy & 22°C
trong 30 phut. NaHSO, (20mL) dugc thém sau d6 1a DCM (10mL) va céac pha duogc
tach. Pha nu6c duoc chiét bang DCM (2x10mL). Pha hiru co két hop duoc 1am khd
qua Na,SO,, duoc loc va duoc cd trong chin khéng dé tao ra 3-(benzyloxy)-N-(3-(2-
((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit (690
mg, lugng) dugce léy truc tiép cho budc tiép theo. m/z (ES+), [M+H]" = 802,3.

Buwoce 2

3-(benzyloxy)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-

metylpyrimidin-4-yl1)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-7-y1)-2-(4-

metylpiperazin-1-yl)propanamit Chat déng phan 2 (600 mg, 0,75 mmol) dugc hoa tan
trong DCM khan (3mL) va TFA (3mL, 26 mmol) duoc thém vao dung dich khudy &
nhiét d6 moi trudng. Hon hop phan tng duoc 'khuéy & 22°C trong 4 h. TFA (2mL)
dugc thém va hén hop phan tng duge khudy & 22°C trong 3 ngay. TFA (2mL) duoc
thém va tiép tuc khudy trong 4 ngay. TFA (2mL) duoc thém va hdn hop dugc khudy &
22°C qua dém. DCM (20mL) dugc thém va hdn hop dugc trung hoa biang NaHCO,
b3o hoa (50mL) va MeOH (3mL) dugc thém. Lép hiru co dugce tach va pha nude duge
chiét bang 10 % MeOH trong DCM (2x11mL). Pha hitu co két hop duoc loc qua thiét
bi tach pha sau d6 12 mot niit nhé silic oxit, ma dugc rira bang hdn hop ciia DCM va
MeOH. Phin loc dugc két hop dugc cb trong chdn khéng. Cin duge tinh ché bang
HPLC diéu ché trén c6t XBridge C18 (10 pm 250x50 mm) st dung gradien cia
axetonitril 20 - 80% trong chit dém H,O/ACN/NH; 95/5/0,2 qua 30 phut v6i dong
chay bang 100mL/phat. Cac hop chit dugc do bing UV & 269 nm. Pinh san phdm
duoc gom va duoc dong kho. Chéat dong phéan d6i hinh dugc tach bing HPLC diéu ché
bét d6i xtmg trén cot Lux C4 (30x250 mm, Spm) sit dung MeOH 100 %/NH; 100:0,1
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1am chét rira giai va dong chay bang 40mL/phiit. Cac hop chit dugc do bang UV & 260
nm. Chit ddng phan rira giai thi hai duoc gom va dugc 1am bay hoi trong chén khéng.
Cian duoc tinh ché lai bang HPLC diéu ché trén cot XBridge C18 (10 um, 250x50 ID
mm) st dung gradien ciia axetonitril 25 - 75% trong chat dém H,O/ACN/NH; 95/5/0,2
qua 25 phit v6i dong chay bing 100mL/phut. Cac hop chét duge do biang UV & 270
nm. Cac phan doan tinh khiét dugc dong khé dé tao ra (R)-3-(benzyloxy)-N-(3-(2-((2-
flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-2-(4-
metylpiperazin-1-yl)propanamit, Vi du 64 (161 mg, 32 %) 1a chét ran.

'"H NMR (500 MHz, DMSO-dy) § 2,15 (s, 3H), 2,26 - 2,44 (m, 7H), 2,59 -
2,69 (m, 2H), 2,71 - 2,82 (m, 2H), 3,25 (s, 3H), 3,58 (t, 1H), 3,79 (dd, 1H), 3,91 (dd,
1H), 4,54 (s, 2H), 6,98 (t, 1H), 7,24 - 7,36 (m, SH), 7,40 (t, 1H), 7,44 (d, 1H), 7,52 -
7,58 (m, 1H), 8,01 (d, 1H), 8,14 (d, 1H), 8,26 - 8,33 (m, 2H), 9,17 (s, 1H), 9,83 (s,
1H), 11,21 (s, 1H).

m/z (ES+), [M+H]" = 672,5.
Vi du 65

(S)-3-(benzyloxy)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-
metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-metylpiperazin- 1-yl)propanamit

Chét ddng phan rira giai thir nhét tir phan ng ciia Vi du 64, bude 2 dugc gom
va duoc 1am bay hoi trong chdn khong. Can dugc hoa tan trong axetonitril/nudc va
dugc dong kho dé tao ra (S)-3-(benzyloxy)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-2-(4-
metylpiperazin-1-yl)propanamit Vi du 65 (63 mg, 12 %) la chit rin.

'H NMR (500 MHz, DMSO-dy) & 2,15 (s, 3H), 2,27 - 2,44 (m, 7H), 2,59 -
2,69 (m, 2H), 2,72 - 2,82 (m, 2H), 3,25 (s, 3H), 3,58 (t, 1H), 3,79 (dd, 1H), 3,91 (dd,
1H), 4,54 (s, 2H), 6,98 (t, 1H), 7,24 - 7,37 (m, SH), 7,40 (t, 1H), 7,44 (4, 1H), 7,51 -
7,58 (m, 1H), 8,01 (d, 1H), 8,14 (d, 1H), 8,26 - 8,33 (m, 2H), 9,17 (s, 1H), 9,83 (s,
1H), 11,21 (s, 1H). m/z (ES+), [M+H]" = 672,4.
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Vidu 66

(R)-N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)- 1H-
indol-7-y1)-3-metoxy-2-(piperazin-1-yl)propanamit

Buwoc 1

Kali carbonat (4,21 g, 30,45 mmol) dugc thém vao metyl 2-bromo-3-
metoxypropanoat (3 g, 15,23 mmol) va tert-butyl piperazin-1-carboxylat (3,12 g, 16,75
mmol) trong axetonitril (60mL) & 25°C trong khéng khi. Hon hop thu dugc dugc
khudy & nhiét d6 phong trong 15 gio. Hon hop phan tmg dugce loc qua xélit va banh
loc duoc rira bing axetonitril bd sung. Phin loc duoc két hop va dung méi duoc loai
dudi 4p suét giam. San phim thd dugc tinh ché bang sic ky alumin nhanh, gradien rira
gidi EtOAc tir 0 dén 100% trong ete dau mo. Cac phan doan tinh Kkhiét dugc lam bay
hoi dén khé dé tao ra tert-butyl 4-(1,3-dimetoxy-1-oxopropan-2-yl)piperazin-1-
carboxylat (2,300 g, 50,0 %) 13 dau khong mau.

m/z (ES+), [M+H]+ =303.
Buoc 2

Lithi hydroxit (0,238 g, 9,92 mmol) dugc thém vao bot nhdo cua tert-butyl 4-
(1,3-dimetoxy-1-oxopropan-2-yl)piperazin-1-carboxylat (1,0 g, 3,31 mmol) trong hén
hop dung moéi cia MeOH (5SmL), THF (5,00mL) va nudc (25mL), sau d6 dugce khudy
& nhiét do phong trong 1 gi¢. Dung moi dugc cd trong chin khong dé tao ra chét tho
lithi 2-(4-(tert-butoxycarbonyl)piperazin-1-yl)-3-metoxypropanoat (1,200 g) 13 chét
rén mau vang. m/z (BS+), [M+H]" = 289.

Buoce 3

2,4 ,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan (5398 mg, 9,99 mmol) dugc
thém vao dung dich ctia Hop chit trung gian 33 (415 mg, 1,00 mmol), lithi 2-(4-(tert-
butoxycarbonyl) piperazin-1-yl)-3-metoxypropanoat (588 mg, 2,00 mmol) va DIPEA
(1,745mL, 9,99 mmol) trong DCM (30mL) & nhiét d6 phong, sau d6 dugc khudy &
nhiét d6 phong qua dém. Phan tng dugc pha lodng véi nude (100mL), dugce chiét
bing DCM (3 x 20mL). Pha hitu co két hop dugc rira bang nuée (10mL) va nuéc

mubi (10mL), sau d6 dugc lam khd b?mg Na,SO,, duge loc va duge cd trong chan
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khéng. San phim thé dugc tinh ché bing HPLC diéu ché (Cot XBridge Prep C18
OBD, 5p silic oxit, duong kinh 19 mm, chidu dai 150 mm), bing cach st dung hén
hop phan cuc giam cua nudce (chira NH3 0,05%) va MeCN lam chét rira giai. Cac phan
doan chira hop chit mong mudn duge 1am bay hoi dén kho dé tao ra tert-butyl 4-(1-
((3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
yl)amino)-3-metoxy- 1-oxopropan-2-yl)piperazin-1-carboxylat (305 mg, 44,5 %) la
chét rén mau vang. m/z (ES+), [M+H]" = 686.

Buoc 4

tert-butyl  4-(1-((3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-
4-yl)-1H-indol-7-yl)amino)-3-metoxy- 1 -oxopropan-2-yl)piperazin-1-carboxylat (300
mg, 0,44 mmol) dugc thém vao dung dich cua 1:3 TFA-DCM (10mL), sau d6 duoc
- khudy & nhiét d6 phong trong 1h. Sau d6 dung méi duge cd trong chan khong va san
phdm thé duoc tinh ché bang HPLC diéu ché (Cot XBridge Prep C18 OBD, 5y silic
oxit, dudong kinh 19 mm, chidu dai 150 mm), bang cach st dung hdn hop phan cuc
giam cua nudc (chira axit formic 0,1%) va MeCN lam chét rira giai. Cac phan doan
thich hop dugc ¢b dn khé d tao ra  N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1 H-indol-7-yl)-3-metoxy-2-(piperazin-
1-yl)propanamit (200 mg, 78 %) la chét rin mau vang. Hop chit con dugc tinh ché
bing HPLC bét dbi xtng diéu ché trén cot chiralpak ID-3, rira giai dang dong bing
10% MeOH trong MTBE (dugc cai bién bing DEA 0,1%) ) 1am chét rira giai. Céac
phén doan chira hop chét rira giai thir nhét duge c6 dén kho dé tao ra vi du 66, (R)-N-
(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)-1H-indol-7-yl)-3-
metoxy-2-(piperazin-1-yl)propanamit (39,0 mg, 19,43 %) 1a chét rdn mau tring.

'H NMR (300 MHz, DMSO-d¢) 8 2,50 (s, 3H), 2,68-2,71 (m, 2H), 2,80 - 2,90
(m, 6H), 3,30 (s, 3H), 3,62 - 3,69 (m, 2H), 3,76 - 3,83 (m, 1H), 7,00-7,06 (t, 1H), 7,44-
7,49 (t, 1H), 7,60 - 7,65 (m, 2H), 8,16 - 8,27 (m, 3H), 8,40 - 8,44 (m, 2H), 9,47 (s,
1H), 10,25 (s, 1H), 12,20 (s, 1H).

m/z (ES+), [M+H]" = 586.
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Vidu 67

Céc phan doan ctia chit ddng phan rira giai thi hai cia Vi du 66 dugc c¢6 dén
khé dé tao ra Vi du 67, (S)-N-(3-(5-flo-2-(2-flo-3-
(metylsulfonyl)phenylamino)pyrimidin-4-yl)-1H-indol-7-yl)-3-metoxy-2-(piperazin-1-
yl)propanamit (35,0 mg, 17,50 %) 1a chit rdn mau tring.

'H NMR (300 MHz, DMSO-dg) & 2,50 (s, 3H), 2,73 (m, 2H), 2,83 - 2,92 (m,
6H), 3,30 (s, 3H), 3,64 - 3,69 (m, 2H), 3,76 - 3,82 (m, 1H), 7,00-7,06 (t, 1H), 7,44-
7,49 (t, 1H), 7,60 - 7,65 (m, 2H), 8,16 - 8,27 (m, 3H), 8,41 - 8,44 (m, 2H), 9,47 (s,
1H), 10,30 (s, 1H), 12,29 (s, 1H).

m/z (ES+), [M+H]" = 586.

Vi du 68: Nghién ctru trc ché enzym

Nghién ctru trc ché enzym duoc thuc hién sit dung JAK t4i t6 hop (axit

amin 866-1154, Life Technologies, #PV4774, Carlsbad, CA), JAK2 (axit amin 831-
1132, AstraZeneca R&D Boston), hodc JAK3 (axit amin 781-1124, AstraZeneca R&D
Boston) duéi didu kién dém bing HEPES 50 mM pH 7,3, 1 mM DTT, Tween-20
0,01%, 50 pg/ml BSA, va 10 mM MgCl,. Enzym JAK duogc biéu hién 13 dung hop
GST ddu N & té bao con trung va duoc tinh ché bang sic ky 4i luc glutathion va loai
kich ¢&. Enzym duoc thir & ddu cao x4p xi cia ndng dd ATP sinh Iy bang 5 mM, véi
su ¢6 mit ciia chét trc ché vai lidu dung & 30, 3, 0,3, 0,03, 0,003 va ndng dd thir cudi 0
uM.

Dbi véi JAK1, 4 nM enzym duoc 0 v6i 1,5 pM co chét peptit (FITC-C6-
KKHTDDGYMPMSPGVA-NH2 (SEQ ID NO:1), Intonation, Boston, MA). Pbi voi
JAK2, 0,3 nM enzym dugc 04 v&i peptit substrat 1,5 pM (SFAM-
GEEPLYWSFPAKKK-NH2 (SEQ ID NO:2), Intonation, Boston, MA). Péi véi
JAK3, 0,1 nM enzym dugc 0 v&i peptit substrat 1,5 pM (SFAM-
GEEPLYWSFPAKKK-NH2 (SEQ ID NO:2), Intonation, Boston, MA). Peptit dugc
phosphoryl héa va khong duoc phosphoryl hoa duge tach va dinh lrgng bing hé
Caliper LC3000 (Caliper Life Sciences, MA) d tinh toan phén trim wc ché. Cac két
qué cua thir nghiém nay duogc thé hién trong Bang 24.
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Vi du 69: Thir nghiém JAK-STAT6-luciferaza nhay interleukin té& bao
(pSTAT6)

Dong té bao thich hop dua trén bach cAu don nhan U937 duoc tao ra ma
c6 gen bao céo luciferaza duoc két hop vé bo gen dudi su kiém soat ciia trinh tr khoi
dong STAT6 (U937-STAT6-Luc). Té bao duge nudi 16n trong huyén phit trong moi
truong Sinh truéng(RPMI 1640 véi GlutaMAX va 25 mM Hepes, 10 % FCS, 1 %
Natri, 1 % axit amin khong thiét yéu va 0,5 mg/ml genetixin (dé lua chon)) & 37 °C va
5 % CO,.

Céc té bao duogc thu hoach biang cach ly tdm & 250 g trong 5 phut va tao huyén
phi lai trong cht dém thir (20 mM HEPES, 1 x HBSS va 0,1 % BSA) dén 1000 té bao
pr pl. P& kich thich té bao sir dung interleukin (IL-13) con dugc hoa tan trong chét
dém thir dén 300 pM hogc 7 nM, tuong Gmg. Viéc nay tao ra 150 pM va 3,5 nM, tuong
mg trong thir nghiém cudi, bao gdm tin hiéu dén 80 % E... Hop chit thir va dbi
chimg duoc 4p dung dé thir cac tAm (tAm 384 giéng tring thé tich thip) trong dich pha
losing hang loat tir 10 mM dén 0,5 nM & 5 nl mdi giéng trong DMSO.

MBbi giéng dugc thém 4 pl té bao va 4 pl interleukin (IL-13) va cac tAm duoc
bit kin va dugc 0 & 37 °C trong 4% h va sau d6 & nhiét 4o phong trong 30 phut. Thir
nghiém duoc phat trién bang cach thém 4 pl mdi giéng SteadyGlo (Promega) va sau
20 phut cac tAm duoc doc }c’y may doc tAm Envision v&i bo loc phat quang.

Trong c4c hop chit dugc pha loing 1600 1an va dudng cong dap tmg lidu dbi
v6i e ché tin hiéu nhay interleukin xac dinh ICsq cho cac hop chat. Thir nghiém xac
dinh c4c hop chét trong khoang ICs, tir 2 nM dén 2 pM, lién quan dbi voi hop chét dbi
ching va hop chét thir.
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Béang 24
, pSTAT6 (ICso, | JAK1 (ICso, | JAK2 (ICso, | JAK3 (ICso,
vide pM) uM) nM) uM)
Tofacitinib 0,118 0,030 0,130 0,074
Filgotinib NA 0,814 6,77 >3()
ABT-494 (co s6) NA 0,005 0,064 0,864
1 0,041 <0,003 1,58 >3()
2 0,032 <0,003 7,35 >3()
3 0,039 <0,003 4,12 >3()
4 0,027 <0,003 1,60 >3()
5 0,029 0,0051 5,02 >3()
6 0,172 (5,0574 >30 >3()
7 0,057 0,0066 14,5 >3()
8 0,078 0,0245 >3() >3()
9 0,055 0,0034 573 >30
10 0,352 0,0398 21 >30)
11 0,085 0,0131 11,1 >30)
12 >4.95 1,13 >30 >3()
13 0,097 0,0224 26,1 >3()
14 0,021 <0,003 2,43 >3()

-134-




35280

v pSTAT6 (ICs,, | JAKI (ICs,, | JAK2 (ICsp, | JAK3 (ICs,

' uM) uM) uM) pM)
15 0,465 0,213 >30 >30
16 0,018 <0,003 0,725 >30
17 0,090 0,0036 4,86 >30
18 1,280 0,403 >30 >30
19 0,423 0,143 >30 >30
20 0,051 N/A N/A N/A
21 2,23 0,986 >30 >30
2 0,029 <0,003 2,56 >30
23 0,866 0,183 >30 >30
24 0,042 0,0042 3,46 >30
25 0,063 0,0228 6,59 >30
26 0,038 <0,003 0,456 >30
27 0,041 <0,003 0,162 ~30
28 0,147 0,0452 7,41 30
29 0,0399 <0,003 1,20 =30
30 0,072 0,0142 1,16 >30
31 0,074 0,0064 1,79 >30
32 0,933 0,482 >30 >30
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’ pSTAT6 (ICsq, | JAKI (ICsy, JAK2 (ICs, JAK3 (ICs,
Vi M) M) M) M)
33 0,055 <0,003 1,93 >30
34 >4.20 1,84 >30 >30
35 0,034 <0,003 1,22 >3(0
36 0,167 0,0703 >30 >30
37 0,0269 <0,003 0,968 »- >30
38 0,0426 0,0033 6,87 >30
39 0,446 0,256 >30 >30
40 >6,25 3,28 >30 >30
41 0,058 0,00395 4,82 >30
42 0,036 <0,003 0,604 >30
43 0,477 0,095 >30 >30
44 3,05 0,953 >30 >30
45 0,036 <0,003 0,718 >30
46 0,083 0,0198 17,8 >30
47 0,619 0,180 >30 >30
48 0,082 0,003 8,230 >30
49 0,093 0,013 12,3 >3(0
50 0,362 0,0485 >30 >30
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, pSTAT6 (ICso, | JAKI (ICso, | JAK2 (ICso, | JAK3 (ICs,

Ve M) HM) HM) HM)
51 0,024 <0,003 0,612 >30
52 1,07 0,348 >30 >30
53 0,048 <0,003 2,08 >30
54 0,258 0,014 6,72 >30
55 0,026 <0,003 0,293 >30
56 0,745 0,123 >30 >30
57 0,021 <0,003 0,709 >30
58 0,130 0,0486 25,3 >30
59 >6,25 0,145 >30 >30
60 0,0642 0,0074 11,9 >30
61 0,163 0,0428 >30 >30
62 0,054 <0,003 4,14 >30
63 0,099 NA NA NA
64 0,026 <0,03 0,910 >30
65 0,508 0,073 >30 >30
66 0,051 NA NA NA
67 1,39 NA NA NA
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Vi du 70 — Nghién ctru chuén d6 liéu in vivo cho bénh rung téc vung
Hop chét thudc pham vi sing ché dugc cho theo dudng miéng cho chudt
C3H/HeJ méc bénh rung téc ving dugc thiét 14p (AA) & lidu ting dan dén khi quan sat
dugc moc toc rd rang. Moc téc duge biéu hién 13 diém chi sb téc (HIS) dugc danh gia
trén co s& tudn va so véi chudt khée manh (16ng diy di = HIS bang 300) va chudt véi
AA hoan toan (khéng c6 16ng = HIS bing 0).
A. Nhoém dong vat
Nhém 1 - (n=6) nhém chudt mac bénh rung téc ving dugc diéu tri
Nhém 2 — (n=6) chudt méc bénh rung téc ving khéng duoc didu tri (nhém
dbi chimg)
Nhém 3 — (n=6) dbi chimg khée manh
B. Ditutri
T4t ca ba nhom duoc gift 6 trén 6 trong cac 16ng macrolon véi tién ich chu ky
12h/12h sang/tdi & 21£2°C va v6i d6 4m twong d6i 55+15%. Thirc dn cho ddng vat
gam nhim va nude duogc phuc vu tuy thich. Anh chup dugc thuc hién trudce khi bat dau
nghién ciru va ngay trude khi két thiic. Thé trong (BW) va HIS duogc theo ddi mot 1an
mdi tudn. Mot ngay, nhém 1 chudt dugc phuc vu 5 g thitc an cho dong vat gam nhdm
nghién ngam véi hop chét ctia vi du 35 trong 10mL nuéc may & lidu ting din theo
timg bude (BW va HIS dugc theo ddi mot 1n mdi tudn):
1. 2 tudn & 0,5 mg/kg thé trong (BW),
2. 2tudn 02,5 mg/kg BW, va
3. 2tuln & 12,5 mg/kg BW.
C. Kétthic
O 1-2h sau liéu cubi ding & ndng d6 cao nhit ctia hop chit cia Vi du 35, nho
do6 su moc téc rd rang da quan sat dugc va diém moc toc d3 duoc ghi, nhém 1 chudt
dugc an tr. Mau dugc ldy mau tir sau mat trong éng thir nghiém pha EDTA
(Multivette 300, Sarstedt) va duoc giit trén d4 lanh. Huyét tuong dugc thu bang ly tim
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(4°C, 4000G, 5 phiit) va 50 pL duoc chuyén sang tim NUNC 96 giéng va luu trix & -
20°C dén khi dugc phan tich vé ndng do thubc bing LC-MSMS.
D. Cackétqua
Céc két qua cho ba nhém dugc thé hién 13 db thi trén Fig. 2, véi HIS trén truc
Y va thoi gian (tudn) trén truc X.
E. céckétqua
Phoi 16 huyét twong trung binh (tdng ndng d6) ciia hop chit cia Vi du 35 &
thoi diém két thic 1 338 nM, va HIS =218,
Céc két qua chi ra rang:
1.  Hop chat cia Vi du 35 tao ra ddp Gmg mong mubn & lidu cao
nhat, mic du diéu tri dai hon 12 can thiét d& dat HIS = 300.
2. 12,5 mg/kg BW sé 1a lidu duoc wu tién cho toan bo thir nghiém
(12 tuan) chimg minh tac dung day du (HIS = 300).
Vidu 71 — Nghién ctru ddc tinh dugc dong hoc in vivo cia M6 hinh bénh viém
phéi OVA

Chuot Brown Norway dugc 1am cho nhay va thir thach vé6i albumin budng
trimg cua ga (OVA). (Clinical and Experimental Allergy, 37 (2007) 973-988). Sau khi
hit lugng hop chat micro héa thudc pham vi sang ché, sy giam vé bénh viém dudng
thé & phéi cta chugt Brown Norway dugc thir thich OVA dugce do 1a % giam bach
cdu 4i toan trong viéc rira phé quan phé nang (BAL) so vdi chudt dugc thir thach,
nhung khong duge diéu tri str dung phuong phap sau day. Lam déi chimg mAu, i.t. qua
lidu (2 * 300 pg/kg) ctia hop chit tham khio mAu, Budesonide, dugc sir dung.

A. Nhom dong vat
74 dong vat dugc chia thanh 8 nhém thir nghiém va duoc didu tri nhu sau:

Nhom 1 (Nuéc mubi/Nude mubi/Khong khi), n=6 - Sham (nudc
mubi) nhay & Ngay0 (S1) va Ngay7 (S2) va Gia (nudc mubdi) duoc thir thach
& Ngay14 (P1). Piéu tri — khi phong
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Nhom 2 (OVA/Nuée mudi/Lactoza), n=8 - duoc nhay & Ngay0 (S1)
va Ngay7 (S2) voi hdn hop AI(OH);/OVA sau d6 13 i.t. Gia (nudc mudi) thir
thach & Ngay 14 (P1). Piéu tri — DPI Lactoza.

Nhom 3 (OVA/OVA/Lactoza), n=12 - Nhay & Ngay0 (S1) va Ngay7

(S2) voi hdn hop AI(OH)3/OVA sau d6 13 it. Thir thaich OVA & Ngayl4
(P1). Diéu tri — DPI Lactoza.
Nhém 4 (OVA/OVA/Vi du 35), =10 - Nhay & Ngay0 (S1) va
Ngay7 (S2) véi hdn hop Al(OH);/OVA sau @6 1a it. Thir thich OVA &
Ngay14 (P1). Piéu tri — DPI; Hop chat ctia Vi du 35, liéu nhim dich 0,03 p
g/kg
Nhém 5 (OVA/OVA/Vi du 35), n=10— Nhay & Ngay0 (S1) va
Ngay7 (S2) v6i hdn hop Al(OH)s/OVA sau d6 1a it. Thir thich OVA &
Ngayl4 (P1). Diéu tri — DPI; Hop chét cta Vi du 35, lidu nhim dich 0,3 p
gkg
Nhém 6 (OVA/OVA/Vi du 35), n=10 - Nhay & Ngay0 (S1) va
Ngay7 (S2) véi hon hop AI(OH);/OVA sau d6 1a i.t. Thir thich OVA &
Ngay14 (P1). Diéu trj — DPI; Hop chét ctia Vi du 35, liéu nhim dich 3 p g/kg
Nhém 7 (OVA/OVA/Vi du 35), n=10 - Nhay & Ngay0 (S1) va
Ngay7 (S2) véi hdn hop AI(OH);/OVA sau d6 l1a it. Thir thach OVA &
Ngayl4 (P1). Piéu tri — DPI; Hop chit cta Vi du 35, liéu nhdm dich 30 p
g/kg
Nhém 8 (OVA/OVA/Budesonide), n=8 - Nhay & Ngay0 (S1) va
Ngay7 (S2) v6i hdn hop Al(OH)s/OVA sau d6 1a it. Thir thach OVA &
Ngayl4 (P1). Pidu tri — i.t. Véi Budesonide (hop chat tham khao mau) ¢ 2x
300 p g/kg Ngayl4. hai 14n mbi ngay.
B. Quy trinh thir nghiém
Truéce khi bt diu nhay 14n dau (S1), thé trong (BW) dugc ghi lai va tit ca
chu6t c6 dudi duoc danh ddu bing sb nhan dién. BW duoc ghi bd sung trué S2 va
trude thoi diém két thic (D15). Tht ca trong cac BAL cua chudt dugc x4c dinh. Vao
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thoi diém két thic, ngudi thue hién (ngudi khéo sat) bit mat d6i véi tinh trang cua tiing

chuot,
1. Lam nhay

Chudt ma dugc tiém dudi da (s.c.) bang hdn hop cia OVA/AI(OH); (100 pg
OVA : 100 mg Alum trong 1mL nuéc mudi/chudt), va tiém trong mang bung (i.p.) vé6i
0,5mL/chudt chit doc B. Pertussis (0,1pg /ml) vao Ngay 0 va Ngay 7. Lam nhay gia
dugc thure hién bing cach tiém s.c. va i.p. nudc mudi déng truong véi cing thé tich va

chién lroc.
ii. Dung hop chit
Quy trinh thuc hién x6ng bot khé (DPI)

M&i hé phoi 16 c6 chira budng xong phoi 16 sau dong chay, ng him chudt va
co ché nap bui Wright cai bién. Po ndng d6 sol khi trong budng iﬁng cho mdi mirc
lidu ding dugc thuc hién bang cach 14y mau loc & mot trong cac cira xong (AP40, 47
mm, Millipore). Céc lidu dung khac nhau cta hop chét ctia Vi du 35 dugc thu bing
céch thay ddi thoi gian phoi 16 trong khi gitt ndng d6 cua vat thir va dong chay trong
budng phoi 16 khéng d6i. Chubt tir nhém 2 va 3 duge phoi 16 ra lactoza trong ng him
(budng Battelle). Cac lidu x6ng dich (pg/kg) duoc tinh toan gia dinh thdi gian phoi 10
bang 2-10 phut va thé trong bang 250g sir dung cong thirc sau déy:

Liéu (mg/kg/ngay) = C x RMV x D
BW x 1000

Trong d6 C = nbéng d9 sol khi (ng/L). RMV: Thé tich phat hé hip (L/phit) =
4,19 x BW (g) 0,66/1000 (McMahon 1977) D=Thoi gian phoi 16. BW Thé trong (kg).

Dua trén cac két qua phén tich loc, sw phong phu ctia phéi (liéu ding phdi) c6

thé duogc tinh theo cong thirc:
Lidu ding phdi = lidu hit * phan doan dugc ndp luu trong phdi
Dung thong khi quan ctia hop chét tham khao mAu (Budesonide)

Chudt duge can vao ngay trudce thir thdich OVA. Khi thir thach chudt dugce gy

mé bang hdn hop Isofluran (khi va 4% isofluran) dit trong vi tri nam ngtra véi gbe 30-
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40 va thidm chét dan thudc hoic hop chat. Thuc hién thAm noi khi quan béng cach st
dung 6ng thong kim loai cai bién véi bong thuc & mot diu. Chudt dugc dat trong
chudng & vi trf ndm ngira v6i dau cao dén khi ¥ thirc trd lai. Hop chit tham khao duoc
ding hai 14n mdi ngay véi 1in ding hang ngay thir hai 6 gid sau lan ding hang ngay
thir nhat. Thé tich ngdm dan: 0,25mL/chubt.

iii.  Thit thach (khiéu khich v6i OVA)

Nam phut (5°) trude thir thach OVA, mau duge gom (0,2ml) tir tinh mach ludi
va huyé trong (60ul/giéng) duoc gom trén tm 96 giéng sau. Su khiéu khich xay ra &
Ngayl4 (P1) va dugc 4p dung 2 gi sau khi ding hop chit. Chudt duoc giy mé bang
hdn hop Isofluran (khi va 4% isofluran) dit & vi tri ndm ngira v6i géc 30-40 va thdm
nuée mubi dang truong hosic OVA (0,1 mg/ml). Thuc hién thdm ndi khi quan bing
cach st dung Ong thong kim loai cai bién v6i béng thudc & mot dau. Chudt duge dat
trong chudng & vi tri ndm ngira v6i dau cao dén khi y thirc trd lai. Thir thach gia dugc
thuc hién bang cach ngdm dan it. cia nuéc mudi dang truong véi cing thé tich va

chién Tuoc. Thé tich ngdm din: 0.25ml/chubt

iv. Két thac va rira phé quan - phé nang

Vao 22 gid sau thir thach OVA (P1), chudt dugce phii dudng bang tiém trong
phiic mac 1ml pentobarbital (50 mg/ml). Mau dugc l4y tir v. tinh mach canh trong 6ng
bao EDTA, duogc ly tAm (Rotanta 46R, 480 xg, 10 phut, 20°C) va mAu huyét turong s&
duge gom trén 2 x tAm 96-giéng sau (60ul/giéng) dat trén da khé va dugc luvu trit it
nhit & -70°C dé phén tich tiép. Rira phé quan - phé nang (BAL) duoc thuc hién bang
su tudl mau thu cong cﬁa‘téng thé phdi v6i PBS. Sau khi khi quan duoc phoi 16, dng
polyetylen (PE120) dugc chén va thit bang cach khau. Ong dugc ndi véi bng tiém,
dugc nap trude véi 4,2mL PBS & nhiét d0 phong, tiém tir tir vao phéi, v6i thoi gian 10
gidy trong phdi. Dich dugce gom lai bang cach hit chdm vao éng tiém. Quy trinh nay
duoc thyc hién hai lan. Dich BAL cudi duoc chuyén sang 6ng thir (4mL, polypropylen
(PP)). Ong véi cac miu BAL duoc cin (gia st 1a 1ml BALF bang 1g). BAL duoc giit
trén d4 lanh dén khi ly tim (Rotanta 46R, 300 xg, 10 phut, 4°C). Sau khi ly tAm dich
nbi bé mit dugc chia trén 4 x tAm 96 giéng (0,1ml/giéng) dugc dat trong d4 kho, duoc
giita va luu trit trong & it nhét - 70°C dén khi phén tich chét trung gian. Vién té bio sau
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d6 tao huyén phi lai trong 0,5mL PBS va giit trén d4 lanh dén khi dém té bao. Téng sb
va chénh léch té bao dugc dém st dung may SYSMEX XT-1800i Vet ban tu dong
(Sysmex, Kobe Nhat Ban) vdi chuong trinh ctra: BALrOVAi.

C. Cackétqua

Dua trén phan tich loc, cac lidu trong phdi sau day(ug/kg thé trong) cia vi du

35 dugc tan vun thu duogc:
Nhém 4: 0,08
Nhom 5: 0,11
Nhém 6: 0,6
Nhom 7: 4,76

Cac két qua duoc thé hién 13 dd thi thanh véi gia tri p & trén, theo cach khac
n.s. thé hién 12 khong dang ké, va % giam bach céu 4i toan so v6i nhém 3 khéng duoc
xtr Iy (OVA/OVA) ctia mdi nhém thir nghiém trong Fig. 3.
Céc két qua chi ra ring:
1. Hop chat cia Vi du 35 1am giam bach ciu 4i toan & BAL di 7,
(khong dang ké), 28 (khéng dang ké), 68 (p<0,01) va 61 (p<0,01) % & lidu
trong phdi bang 0,08, 0,11, 0,6 va 4,76 pg/kg tuong tng.
2. Su khiéu khich OVA (nhém 3) lam ting dang ké s bach ciu ai
toan & BAL.
3. Hop chét ciia Vi du 35 1am giam déng ké sy c6 mat ctia bach cau
4i toan theo cach phu thudc liéu véi trc ché t6i da bang 68 % so v6i ddi chimg
OVA (nhém 3), va trang thai 6n dinh trc ché quan sat thdy tir 0,6 pg/kg lidu.
4.  Hop chat tham khao mau Budesonide & qua liéu 2 * 300 mg/kg
(nhém 8) thé hién 97 % tic ché bach cau 4i toan, trong khoang dwgc quan sat

cho mau nay.
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Yeéu cau bao ho

1. Hop chat c6 Cong thirc (I):

Ri g,
N
. N”\(LRQ,
5 .
R4
0
HN
HN
S
Rex Ay
\NJ\N s 7
SRR

trong do:
mdi Ry, R, va R, doc 14p dugc chon tir hydro va metyl;
R, dugc chon tir hydro, metyl, va -CH,CH,OH;
nla 1 hodc 2;
Rs dugce chon tu' metyl, etyl, va -CH,ORg;
R dugc chon v’tl‘I metyl, clo, va flo;
R; dugc chQn‘ tor metyl, etyl, va xyclopropyl; va
Rg duoc chon tir metyl, etyl, va benzyl;
hodc mubi dugc dung cta ching. |

2. Hop chét theo diém 1, trong d6 moi trong s6 R;-R, doc 1ap dugc chon tir hydro

va metyl.

3. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 2, trong d6 R, R3, va R,
déu 13 hydro.

4. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 R, 13 metyl.
5. Hop chét theo diém 1, trong d6 Rs 1a metyl hodc —-CH,ORg.

6. Hop chét theo diém bt ky trong s cac diém tir 1 dén 5, trong d6 Rg 13 metyl.
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7. Hop chét theo diém 1, trong d6 Re 13 metyl hodc nguyén tir flo.

8. Hop chit theo diém bét ki trong s cac diém tir 1 dén 7, trong d6 Rg 12 nguyén
tr flo.

9. Hop chit theo diém 1, trong d6 R, 13 metyl.

10. Hop chét theo diém 1, ¢6 céu tric ¢ cong thic (Ia):

R68 / N
|
R
\N)\N/©\/S\ 7a
H O/ \O

Cong thirc (Ia)
trong do: |
Ra, Rsa, va mdi Ry, doc 18p dugc chon tir hydro va metyl;
R,, dugc chon tir hydro, metyl, va -CH,CH,OH;
nla 1 hoac 2;
Rs, dugc chon tir metyl, etyl, va —CH,ORg,;
Rg, dugce chon tir metyl, clo, va flo;
R, dugc chon tir metyl, etyl, va xyclopropyl; va
Rg, dugc chon tir metyl, etyl va benzyl,
hogc mudi dugc dung cia ching.

11.Hop chét theo diém 1, c6 ciu tric c6 cong thire (Ib):
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I
N _R
N*N s P
H o O

F
Cong thuce (Ib)
trong do:
Ry, dugce chon tir metyl, etyl, va “CH,ORgy,;
Rg, duoc chon tir metyl, clo, va flo;
R, dugc chon tir metyl, etyl, va xyclopropyl; va
Rg, dugc chon tir metyl, etyl va benzyl;
hodc mubi dugc dung ctia chung.
12.Hop chit dugc chon theo diém 1, dugc chon tur:
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yI)- 1H-indol-
7-y1)-2-(4-(2-hydroxyetyl)piperazin-1-yl)propanamit;
(R)-N-(3-(2-(2-flo-3-(metylsulfonyl)phenylamino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-yl)-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(2-(3-(etylsulfonyl)-2-flophenylamino)-5-metylpyrimidin-4-yl)- 1H-indol-7-
yl)-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(2-(3-(xyclopropylsulfonyl)-2-flophenylamino)-5 -metylpyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(5-clo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-
yl)-2-(4-metylpiperazin-1-yl)propanamit;
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(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-yl)-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-y1)-2-((3S,55)-3,4,5-trimetylpiperazin-1-yl)propanamit;
(R)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-
y1)-2-((38,59)-3,4,5-trimetylpiperazin- 1-yl)propanamit;
(R)-2-((38,59)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)propanamit;
(S)-2-((3S,59)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)propanamit;
(R)-2-((3S,5S)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-yl)propanamit;
(S)-2-((38,5S)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit;

(S)-N-(3 -(2-((2-ﬂ0-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-yl)-2-(4-metylpiperazin-1-yl)butanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-y1)-2-(4-metylpiperazin-1-yl)butanamit;
(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-yl)-3-metoxy-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-yl)-3-metoxy-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yI)- 1H-indol-7-
yl)-2-(4-metyl-1,4-diazepan-1-yl)butanamit;
(S)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yI)- 1H-indol-7-
yl)-2-(4-metyl-1,4-diazepan-1-yl)butanamit;
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(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5 -metylpyrimidin-4-yl)-1H-indol-
7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)butanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5 -metylpyrimidin-4-yl)-1H-indol-
7-y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)butanamit;
(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-y)-3-metoxy-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)propanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5 -metylpyrimidin-4-yl)-1H-indol-
7-y1)-3-metoxy-2-((3S,59)-3,4,5-trimetylpiperazin-1-yl)propanamit;
(S)-N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)- 1H-indol-7-
y1)-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)butanamit;
(R)-N—(3-(2-((2-ﬂ0-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-y1)-2-(piperazin-1-yl)propanamit;
(S)-N—(3-(2-((2-ﬂo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)— 1H-indol-
7-yl)-2-(piperazin-1-yl)propanamit;
(R)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)butanamit;
(S)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)butanamit;
(S)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-3-
metoxypropanamit;

(R)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)-3-
metoxypropanamit;

(S)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)butanamit;
(R)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)butanamit;
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(S)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)-3-metoxypropanamit;
(R)-2-((3R,5R)-3,5-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-yl)-3 -metoxypropanamit;
(S)-N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)- 1H-indol-7-
yl)-3-metoxy-2-(4-metylpiperazin-1-yl)propanamit;
(R)-N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)-1H-indol-7-
yl)-3-metoxy-2-(4-metylpiperazin- 1-yl)propanamit;
(S)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-
7-y1)-2-(4-metyl-1,4-diazepan-1-yl)butanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yI)-1 H-indol-
7-y1)-2-(4-metyl-1,4-diazepan-1-yl)butanamit;
(R)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-
yl)-2-(4-metylpiperazin-1-yl)butanamit;
(S)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
yl)-2-(4-metylpiperazin-1-yl)butanamit;
(S)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
y1)-3-metoxy-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)propanamit;
(R)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
yl)-3-metoxy-2-((3S,5S)-3,4,5-trimetylpiperazin-1-yl)propanamit;
(R)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-
7-y1)-3-metoxy-2-(4-metyl-1,4-diazepan-1-yl)propanamit;
(S)-N=(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-
7-yl)-3-metoxy-2-(4-metyl-1,4-diazepan-1-yl)propanamit;

(S)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-
yl)-3-metoxy-2-(4-metyl-1,4-diazepan-1-yl)propanamit;
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(R)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-
y1)-3-metoxy-2-(4-metyl-1,4-diazepan-1-yl)propanamit;
(R)-N-(3-(5-flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1 H-indol-7-
yl)-2-(4-metyl-1,4-diazepan-1-yl)propanamit;
(S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)propanamit;
(R)-2-((R)-2,4-dimetylpiperazin-1-y1)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit;
(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)propanamit;
(S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)butanamit;
(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)butanamit;
(S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-yl)butanamit;
(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)- 1H-indol-7-yl)butanamit;
(S)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-3-
metoxypropanamit;

(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1H-indol-7-y1)-3-
metoxypropanamit;

(S)-2-((R)-2,4-dimetylpiperazin-1-y1)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)-3-metoxypropanamit;
(R)-2-((R)-2,4-dimetylpiperazin-1-yl)-N-(3-(5-flo-2-((2-flo-3-
(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-indol-7-yl)-3-metoxypropanamit;
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(R)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)- 1H-indol-7-yl)propanamit;

(S)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3 -(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-indol-7-yl)propanamit;
(R)-2-((S)-2,4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-
(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-1 H-indol-7-yl)butanamit;
(S)-2-((S)-2.4-dimetylpiperazin-1-yl)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-
5-metylpyrimidin-4-yl)-1H-indol-7-yl)butanamit;

(R)-3-etoxy-N-(3-(2-((2-flo-3 -(metylsulfonyl)phenyl)amino)-5-metylpyrimidin-4-yl)-
1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit;

(R)-3-etoxy-N-(3-(5 -flo-2-((2-flo-3-(metylsulfonyl)phenyl)amino)pyrimidin-4-yl)-1H-
indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit;
(R)-3-(benzyloxy)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5 -metylpyrimidin-
4-yl)-1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit;
(S)-3-(benzyloxy)-N-(3-(2-((2-flo-3-(metylsulfonyl)phenyl)amino)-5 -metylpyrimidin-
4-yl1)-1H-indol-7-yl)-2-(4-metylpiperazin-1-yl)propanamit;

(R)-N-(3-(5-flo-2-(2-flo-3 -(metylsulfonyl)phenylamino)pyrimidin-4-yl)-1H-indol-7-
yl)-3-metoxy-2-(piperazin-1-yl)propanamit;
(S)-N-(3-(5-flo-2-(2-flo-3-(metylsulfonyl)phenylamino)pyrimidin-4-yl)- 1H-indol-7-
yl)-3-metoxy-2-(piperazin-1-yl)propanamit;

hodc muoi dugc dung cua chung.

13. Dugc pham chira hop chét theo diém bét ky trong sb cic diém tir 1 dén 12, hodc
mudi duoc dung cuia chiing, va chét pha loang, ta dugc hodc chit mang duoc
dung.

14. Dugc pham chira hop chét theo diém bat ky trong sb cac diém tir 1 dén 12, hodc

mudi dugc dung cua ching, dé diéu tri roi loan lién quan dén JAKI.

15. Hop chét theo diém 1, trong d6 hop chat nay 1a (R)-N-(3-(5-flo-2-(2-flo-3-
(metylsulfonyl)phenylamino)pyrimidin-4-yl)-1H-indol-7-yl)-3-metoxy-2-(4-

metylpiperazin-1-yl)propanamit, hodc mudi dugc dung ctia né.
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Bach cau ai toan & BAL

4-

p<0,001 n.s. n.s. p<0,01 p<0,01 p<0,001
3+ E— 7% 28% 68% 61% 97%

Nhom 1 Nhém 2 Nhom 3 Nhém4 NhomS Nhéom6  Nhém 7  Nhom 8
0,08pg/kg 011pg/kg 0,6pg/kg  4,8pg/kg  Budesonide
300pg/kg x2

HINH 3
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